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FRTBITIN ANHNAN (LATS) RGN

1 8.60
2 9.10
3 8.31
4 7.00
5 6.60
6 7.70
7 7.78
8 8.32
9 3.24
10 314
1 4.25
12 5.79
13 6.47
14 11.30
15 7.18
16 7.32
17 4.04
18 6.38
19 12.00
20 12.10
21
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EZ NEXT 2ui 0, 1m

1n54M35  The Embassy (Building A)

fl
as sl

Jui : 27-02-2024
sramsAuaussuLLImUNRY WWTP-01

. , , .
ssuntimimin@aaeslannsidan iilustuy Activated Sludge WLl Conventional Plug Flow 1esdasiiiussiufisnsnsntindai@a
v
. L v, - , . . .
IathafiszAvanm ihisfidunsthiadgunamd Ihnaspunsngwng sunmdsasguasmsssaesinhndultlddsloningu

Tasanfls

v
- o & o

& I 1]

S R - I P 4 ¥ .
s mhdefdesntmsunsalssildann Bnani dde ifmniEuradasnis SasaddlummeaphBinanhidhesuuininiide

mmmrimmﬁuﬁwuuﬁﬂﬁmi’mig

FuRfmids WBnanih A (au.) wesdud maAathaih @ WBrnnniide (@)
Vawgaina e liiu 35 Az, 36.00 100% 36.00
viasainandeauneifiu 35 Az, 63.00 100% 63.00
winendasang 1.40 100% 1.40
i lidaTasingasu 0.08 100% 0.08
Azt Amnan 0.67 0% 0.000
AsiENeNANT A 0.43 0% 0.000
viasath 1.00 100% 1.00
Mhdreshniausrzanan 0.45 100% 0.45
ihdadriauadaszatans A 0.30 100% 0.30
viaananmdang 1.03 100% 1.03
R e 8.44 0% 0.000

iy 112.79 103.26
enlduathmih@es = 1.00 ila
winstetrimhdednng = 104.00 AL
Fatu acldmunaatingmidesn = 104.00  AUNAU

. . x , 2 L
ymawiaFnanh@ueseniu 2 ngu emuanaduduees BOD AdinanTuszi dail

oo o
1. NYNUDIATI

Wananhide 10% teafinanhidemn = 104x0.1 = 10.40 AUUU
BOD; (i = 1,000 Hn/a.

2. n'a:uﬁ'm\fﬁ

WEnashdmieah = 93.60 A/
BOD, ufn = 250 unJ/a.

3. ngaiasinues
Thnanh@aanmiasinua s = 0.000 AL
BOD; = 3,000 R/,
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1hidunai [ idsvaniy ] @eaninuaz '

Q= 1040  ®LAN/AU Q = 9360 AuUNMAU Q = 000 AUNAU
S, = 1000 wun/a. S, = 250  un/a. S, = 3,000 un/A.

o o

CH,= 7632 au.N./Iu.

v A 4
sdnluiu tainra:
- i
Ll
BOD Remove =  30% BODin= 295.00 Hn./a.
B BOD Remove
Q= 1040  AUN/U 30%
S, = 700 un/a. = 10400 auN/Au

Q
S, = 206.50 un/a.

(Design S, = 250 wn/a.)
CH,= 421 aun/Au

| vaufuaniw |

A
Ualfnena J

A 4

daifunznau Uannmznau |

Q= 10400 auN/AY

W S, < 20 HnJs.

l vinvininla |
To Disposal Q= 10400 aunAu
S, < 20 unJ/A.
v
sruusnethiRe

Y
seuramdn el
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1 mseanuuutiasn iy (Grease Trap)

nanh @uaizeseiamns = 10.40 aLL/Au
daerstziaantunisfioth e = 16 o4/
Fnnslusndasedilug = 0.65 AL/,
frrznaunisfnth Lﬁﬂﬂ;‘aqmo{ﬂ%ﬁm = 3 win
smmmslungegasiadalue = 1.95 ALLNL/BN,
ssuznan e = 4 .
mnATaaduEnnn lifumuAtasnwL = 7.80 au.
il

A (2.00x3.00m) = 600 AT,
Yhan = 2.20 A
1Hnnale = 13.20 ALLN, 1%
BOD, idhadnluiu = 1000 un./a.
BOD, aanadniadin’luiu = 700 HNJA.
UrzAnEnmwniimdn BOD = 30% unJa.

2 nagaRnuUULiaLINsas (Soild Separation Tank)

WEnanh@amutedannis = 100.00  ALLN/AU
drarenzinanlunnfmihFaraseams = 24 W/
Fnmnstvaininsedaba = 417 KL/,
alsnauniadion tﬁﬂqmmoiﬂ'h"a‘im = 3 win
a'mﬂn'w‘luaﬂﬂ-i;’a?ma;mm = 12.50 AL/,
ssuzaanlumsimh = 3 7.
PUIATBHNNIDTATIAIDBNLLY = 37.50 AL,
fnunl

AT = 3.00 AL
AUENIAY = 5.50 1.

than = 2.40 A
1Funmniainsaz = 39.60 AU, 1)
BOD, wntlainsas = 205.00  Nn./A.
BOD, sanannuaingas = 206.50  wn./a.
Usz@vdnwni#nindn BOD = 30% un./a,

3 meeanuwuuLalfusnin (Equalization Tank)

i desuenalasinag = 104.00 AL
s fdaerzuznanlunisdnidy = 24 H4./40
Tty EQ Adeanns (g 24 T = 100.00/ 24 = 4.333 ALLNL/BN.

lﬁﬂnlﬂ?mquﬁ'\ EQ Pump Awmfudnindilaifinanieguny 4.17 aLLa /N, @ 5 1ms (0.25 kw /220 V /50 Hz)
. 4 T 4. 4
AU 2 1AFed Taeivinenu 1 wTea drreq 1 1widag

mudmguiisadalin = 5.00 AL,
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2 XEXT 2000, 1m0

i s
Estimation of Grease & Oil Receiving and Equalizing Tank
) % Flowrate {Inlet) |Accumulate Flow CQutlet Discharge Accumulate Flow Volume in Tank
fime Flowrate Cu.m./hr Cu.m. Cu.m./hr Cu.m. Cu.m.
00:00- 01: 00 0.250 0.260 0.260 4333 4333 19.760
01:00- 02: 00 0.250 0.260 0.520 4333 8.667 15.687
02:00 - 03 : 00 0.250 0.260 0.780 4333 13.000 11613
03:00-04: 00 0.250 0.260 1.040 4333 17.333 7.540
04:00 - 05 : 00 1.000 1.040 2.080 4.333 21.667 3.467
05:00-06:00 5.000 5.200 7.280 4.333 26.000 0.173
06:00 - 07 : 00 12.500 13.000 20.280 4333 30.333 1.040
07:00- 08 : 00 12,500 13.000 33,280 4333 34,667 9.707
08:00- 09 : 00 5.000 5.200 38.480 4333 39.000 18.373
09:00-10:00 2.500 2.600 41.080 4.333 43,333 19.240
10:00- 11 : 00 2500 2.600 43.680 4.333 47 667 17.507
11:00 - 12: 00 2,500 2,600 46.280 4333 52,000 15.773
12:00- 13 : 00 2,500 2.600 48.880 4333 56.333 14.040
13:00 - 14 : 00 2,500 2,600 51.480 4333 60.667 12.307
14:00 - 15: 00 1.500 1.560 53.040 4333 65.000 10.573
15:00 - 16 : 00 1.500 1.560 54.600 4333 69.333 7.800
16:00 - 17 : 00 1.500 1.560 56.160 4333 73667 5.027
17:00 - 18: 00 2,000 2,080 58.240 4333 78.000 2.263
18:00- 19 00 5.000 5.200 63.440 4333 82.333 0.000
19:00-20: 00 12,500 13.000 76.440 4333 86.667 0.867
20:00 - 2100 12.500 13.000 89.440 4333 91.000 9.533
21:00-22: 00 9.000 9.360 98.800 4333 95.333 18.200
22:00-23:00 2,500 2,600 101.400 4333 99.667 23.227
23:00-24: 00 2,500 2,600 104.000 4333 104.000 21.493
nnamednlFIsnIwANABRNLLL = 23.227 TR
AN EQ MNuUY
nd = 3.00 M.
17 = 4.00 u
oAt e = 2.30 M.
Anthuhneasia = 27.60 EITETR ¢1%)
nnianefidizenis = 24.84 ALLN./N.
[RENIAIBANETNIA WL Submersible Aerator SUALL 2 A4 Yinw 1 1aaas §1904 1 1AdEY (380 V /50 Hz)
AR 1.5 kw Seameld = 28.00 ALLANIN.
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4 measnuuutaRNeIMA

nonh defdifamveme = 104.00  AUNAU
ummihdefeglugl oD, WahgiuAverna = 206.50  Nn./a.
‘I'Eﬂmmwﬁw Aefeglug 80D, Lﬂﬂlﬁnfgﬁmﬁuﬂ'\mnﬁwﬁmﬂnuuu = 250 un./a.
fuuaeh BOD, Tenth@ederiumaiadeflAlinu = 20 un./a.

wilszRvEnmnisan BOD; TtisaNa89sstil (E gyepay,) ANNANNTT

E overatL = [(S,- S.) % 100] /8,

E overaLL = [(250 - 20) x 100] /250 = 92%
ARSI BOD 55’mumm\§1 liﬂﬁﬂa’nﬂmfﬁ wiaITh =BOD 5 tenhiifaans (S)
+ BOD dwiuden S8 Turthisanannzin (Sx)
WA BOD, udwnathiimate = S aan .
5= Ko(1+k40.)
B (Yk—kg)-1

ArdnduR AR RnNG { Monod Constant ), K, = 60 un.ia.
fulsAvannIAaAEFAIHAL ( Decay Rate), ky = 0.05 !
Heterotrophic bacteria synthesis yield coefficient, Y = 0.5 nn. v8S / nn. BOD
k = 5 nn. BOD / nn. VSS x T
agpznay, B, = 15 Tu
azlgdn 8 = [60 (1+0.06 x 15)1/[15(2.5 - 0.05) -1] = 2.94 Nn./a.

AUMIMITINALAANBNNA

Volume of aeration tank = Mass of MLVSS

(0.8)(X ygg)
sy

v = fnmrannqeiadinen A au.x.
Q = snmmsluazanhide, au/A = 104.00  ALN/ U
o, = agpenaufidanesnuun Hu = 10 Tu
Y = Heterotrophic bacteria synthesis yield coefficient, Nn.VSS / un.BODg = 0.50 /NN,
So = BOD 4 vanhi@areudhdaiuenia un s, = 250 un/a.
S = BOD 4 veahiinsludaifuenme, un./a, = 2.94 un/a.
AMPIRIUMLYSS / MLSS = 080 wh
X yss = MLSS Tudadinenia, un./a. ( 2,000 - 4,000 un/a.) = 3,000 un/a.
Ky = funlsRvEnsaazfaine ( Decay Rate) , T’ = 0.05 au”
fy = Fraction of biomass that remains as cell debris (0.10-0.15 gVSS/g biomass VSS) = 0.1

nbVSS = Non-biodegradable VSS = 5 un./a.

Rel: Waslewater Engineering Treatment & Resource Recovery 5th edition, Metcalf&Eddy, page no. 594,
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=2 NEXT 2ui0.1m0

o MLVSS Adoesmulimadan =Pxbio x Bc = [@XYX(Sa=5)  faXkaXQXYX(S~5)x ac] <o
[ 14+ kax8) 1+ (kg X 6,) i
= 89,929.84 Hn. MLVSS = 89.93 nn. MLVSS
B MLYSS Havinludst@ieinia = e MLVSS Aarsauldma@ann + Q x novss x 0,
= 95,129.84 un. MLVSS = 95.13 nn. MLVSS
BnRsLa@TMARdINS = 1B MLVSS Vi / ( 0.8 x X ves )
= 95129.84/(0.8x3000) = 39.64 AU,
nnadaidneInIA
ndw = 3.00 .
w9 = 6.00 .
AvwANt g = 2.30 u.
Amulfmereadaidneina = 41.40 [OTRY 1t
seaznaneRIMaduinue BB INA (T)  =(41.4x24)104 = 9.55 .
AFINHAUAT F/ M Radio = (Qx S, ) / Xyee XV =(104x250)/(3000x41.4) = 0.21 ut

(aglludas 0.1 -0.3)

5 NTRANWLLATAAANAINA

. oy =
Awniinuesndiaundesnsmumnud (0,)

0, NN/ = ((Q(S,-$)/BOD,/BOD,) - 1.42F,,,
Poso = M, = Bt MLVSS Ritetaanelimadaniw 6, = 89.93/10 = 8.99 nn./ 4u
0, /AU = {[320(250-20)x 10 " 1/(0.68)} - 1.42x 27.67 = 2602 nnJ/du
Auannnmusendiaufifonns a anmazsie (Standard Oxygen Transfer Rate at Site, SOTR)
SOTR, nn./Au = - N =

a[(C sw B Fa — C)/Csw](1.0247-20)
Bnnesntiaufifiaanis o aninsei (SOTR) = 44.94 Kg.0,/d
faluamadnennaaedu = 24 hr./d
Finnuasniauiifioinsi ”mwmﬂunmufﬂmqqqm = 1.87 Kg.0,/ hr
AABINTBINIARNIATEAFNANNA, L4/ FaTi = SOTR (kg/hr)
e Mass fraction of O, in the air = 0.23 kg O,kg Air [(E)x0.23x1.2]

Air density = 1.2 kg Air/ m’
E = UssAvEnmnrdnemeondiautestafinenma=  20% = 1.87/(0.2%0.23x1.2)

= 33.92 GITRIN: $1R
{RentAteainatniAuLL Submersible Ejector AMuaU 3 (309 ¥11971 2 147309 #1204 1 1ABDY (380 V /50 Hz)

- e 1.00 kw gomeld = 45.00 ALY/,
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A v
6 meaanluLIATIgUIhiuiuguaznau@sundiamiannAznay

ANN1T % Sludge Return R = (X/Xg-X}* 100
MLSS Tudaifizaania () = 2,500 uN./A.
MLSS Tufiamnmenau (Xg) = 8,000 NNJA.

% N1§ Return Sludge R = 45.45 %
FuAnums Retum Sludge (Qg) = (100 x 45.45) / 100 = 47.27 aun/
m?'mquﬁwhmm"ua: = 24 afa
asuiwieiniia = 10 i
ﬁﬂﬂn’m\;ulﬁﬁﬂ = [145.45 /(24 x 10)] x 60 = 11.82 ALLN/IN.

.
WUitamnaznawsuou 1 T wdinnazneuazeFuaiigunznaudaL 2 6 (A 1 6 uaz sreat 6 )
MNAATEGUTAIRBINSAE 12 AU/ TDH 6 ins 0.75 Aladindl 50 Hz adeniueteguitaunznaundy

o 2 4 . ! - .-
HAZATUANNITNINUAEIATENULINGAT N']u‘iiﬂT‘ﬂﬁu‘i]Hﬂ'l"lﬂ'l

7 mssanwuudannasnau

v
AU AN ERT TGS (OFR)

. ¥ 3
fimsnsivazaninRaieds = 104.00 AU
B
wanaanuuuWidamnmsnauildnsiduia = 26 ALLA/A7. 0T - AU
SOR 16-32 AU.ML/R. IR - U Rel: Waslewater Engineering Trealment & edilion, Metc: [f&Eddy
¥oaov A
WWARmhIsadannaznaunsiaIn s = 4.00 AT INAT
Ve . = .y
Tasensldfiamnmenat Auau 1 Haunadatl
FENITTUNAN gwFudadinainaa
AnRzNau WA AU 794
WUBRA (M3.4.) 6.25 1
UFns (AU.d.)
o 422 1 422
Anufirelin
UHms (AU
. 13.13 1 13.13
gugnunar
EIIEREL S 17.35
nnmMEpnnafenRnan
X .
AURTIMNAZNOUANULLIFIN = 6.25 AT, 51
i lufrnnenausu = 17.35 TR
, ,
sazaImmInaznewiiaisnsnisluanis = 17.35/(104/24)
= 4.00 .

(OK..hivtaandt 2 1.)
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a8
8 MIRRNIUUUBINUALNAY

»
ANNUMIEATNITAUAZNEURY (Q,,)

AMAUMTQy = MAB "X, ) =  95129.84/(10x8000) = 1.19 TRV
amudimesmsnenldfienazneu (X, = 8,000 /AL,
mwiinraaneneuludaiuRznay = Ny = 24,000  n/aua.
Uhnmrmsnauliuazsy = 0.40 ALY, /AU
Vhinsstafumznauls = 30 du
nnprasfuRLnznoudsdliionnds = 11.90 AN
detiiBnmdnailagnu = 20 %
Ranesnuuuiufunznaumng = 14.28 ALLA.
Ay

v‘iu‘?'lﬁq (2.00x 3.0 1.) = [3 AT,
iueznawlAfn = 2,60 .
Funrrealafiunznan = 15.60 IR 1)

¢
Pef: Waslowater Fngineering Treatment & Resouree Fecovery 5 edition, Metealt&h ddy, Table 12-18, page 1481

v
9 meesnuudegiiila

” o ¥ «
fnrnnsiuandssenidy 104.00 AUN/WU

drzpznarunmitaiEeraeenns = 24 1u/4u
sarmmrunndsdadiin = 433 [uUN/ TN
sepainiiu = 1 a.
Wnoudaduivlandaans = 433 AL

i (150 x 1.5 1) = 225 ;oL

an = 210w
Whnammaaiafnila = 473 AU (81

\RoniATENRLLY ALLNDANTUA 10 ALY /TN, @ 20 WAT (0.76 kw /380 V /50 Hz) Auau 2 17as Taelivina 1 (ifag

#1989 1 1AT09

10 @l
valsuanasmmsive

a4 ¥ Ao s e 4 . 4 4
wirnaginit EQ Pump 0.25 Alaimol A1uau 2 (r7e Taeliivineu 1 1hided dreea 1 1A3aq

4 1 o .
MIAATHIGLN 5 AULN/TN FzBZIATINURETU= 100 /(5% 1) 20.80 ./

Anthuiladme - 18, =  20.0x (0.25x 1) = 5.20 Aladme’ g,

i - s | e ] H
(ATRAFANSIMALLY Submersible Aerator 2.20 kw 51U 2 79 TAeirinaIu 1 1ATaa 419891 1dad
Anmdusnnuiladned = 220x1 = 2.20 hibytl
TTEHE DAY = 24 .U

Andusuiladas - Tu. = 52.80 Aladmel- o,
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vialfivainia

4 s ) ' . 4 o 4w 4
ATedinannAlLIY Submersible Ejector 1.50 kw A1uau 3 1ATaa TasTiivina1 2 wizeq dised 1 1ATed

Antudauiladng = 1.50x2 = 3.00 filadmet
Frarsazioa iy = 24 1./
Anusuauiladms - o, = 72.00 Aladnei- 4.

Bauaznau

4 B acme o o : . Lo i
wiraaguidnunznaundL 0.4 Alads drnu 2 wies Taglvivinan 1 des drsod 1 1909

AntlususuAladne = 04x1 = 0.40 Aladmed
Suauniiumainaredy = 24 pfa /i
sracnnrlunmiureas = 15 it/ e
AnhsuauiTadoe - o, = 2.40 Aladmet- u.

vaguninla
4 ¥ DU 4 .. 4, 4
wraequL Effluent Pump 1.50 filadnel 4unu 2 1aTad Tnalivinaiu 1 17ad 100 1 16789
4 ¥ . .
TNAIRTIALN 10 ALLUL/DN TTESAMN = 100/ (5 1) = 10.40 T, / du
Anduilados - o4, =10.0x (1.50x 1) = 15.60 Alading- siu.
A MURTATRA - i = 148.00  Nladosi- au.
anhriauon = 3 v / Aladne - au.
Antlugunuiiu = 44400  uwm/Hu

A »
JAnsfiuses

A
munsiven
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1799015 : The Embassy (Building B)

T : 27-02-2024

FIEnIsAUA T LI TR RS WWTP-02

B2 NEXT 2nd 00, 1m0

oua ¥ ) ) 4 J LY
ssuinimitRereslanns@enldiiuszun Activated Sludge WL Conventional Plug Flow iasduiussuufanusodnimizids

g . . . o .
IFathatilszAavsnaw thfisunanininfaon i Tnsrgumungmny awnsaldesguuasansezasiiaihngullldlsTaninalu

Tesannsld

- . ¥
Uszlivaunszuuirtingnde

s ¥ty - Y eno ¥ 4 LA, o
gurnszninioi Bufidesnransadsfuldan hnonhideWidmi@eestasams Sauaadlunmeagfnoiidesuoindmings

Y Y
ansggliBinaniudissushiainds

HuARmIRY Wnnnh i (au.u) waefdus mafiadhai®e Hnnaingy (au.)
VaagawnenAtmna ldifiu 35 Ava. 63.00 100% 63.00
VesgernaAtaunaiv 35 AT, 69.00 100% 69.00
winsulaznis 0.50 100% 0.50
& atasinygarlet 150 100% 150
AuAA @ 0.41 0% 0.000

594 134.41 134,00
RenldviataminBed = 1.00 1o

N
udazUainTmin@eiiuns

. v
Fariu aglFrunmietinioinResou

g ¥ , 4 -t
vimsudaBnanh@ueaniu 2 ngy muanudiuduzes BOD At luszuy dil

\ow
1. nguvinends

Y Y
WEunaings 10% et Funnnin@asn
BOD; 1
2. ngaviaath

u Y
Runnabidatasia
BOD; 1fih
3. nguvainues

Yo
Runnsiiduaniesinagzen

BOD; i

134x0.1

134.00 ALLHL/AU

134.00 ALLUL/AU

13.40 ALLNL/AU

1,000 N/,

120.60 ALLN/AU

250 HN/A,

0.000 ALLNL/AU

3,000 an./a.
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A NEXT 20ac0.1m0

1 idunin l | vhdevanh | i iidmiasinue: I
Q= 1340 QUMM Q = 12060 AU.M/AU Q = 000 AUNA
S, 1,000  WNJA. S, = 250  un/a. S, = 3000 un/a.
CH,= 7632 AL/,
A h 4
Undnlmiu Usingaz
> <
BOD Remove=  30% “| BoDin= 28500 un/a.
. BOD Remove
Q= 1340  AUN/U 30%
S, = 700 NR/A. Q = 134.00 AULM/U
S, = 20650 un/a.
(Design S, = 250 uN/A.)
CH,= 421  @auu/iu
A
I vadfusnm ]
y
Q- )'| Usidnanie ]
|
1
: \ 4
=T D E B
Q= 13400 AUNAU
W Su< 20 UnJ/a.
| uawminla l
To Disposal Q= 134.00 AUNAU
S, < 20 HN./8.
v
suussInein@e

szuusonineiulay
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I NEXT 20d00, 1m0

1 msasnuuutaanladiy (Grease Trap)

hnanh@oafzeienans = 13.40 AUAU
fnaszpsina lumsRai de = 16 TH.FU
fnmnsivanAnsadali = 0.84 AL/,
dalsznaumsimi Laﬂq,mmiﬂ‘f;f'ﬂw = 3 Win
finrninagegasedl = 2,51 AL/,
szazmarlunaAsi Ry = 4 T,
mnasdansnnnlaiunAeanuLL = 10.05 AL,
inauatid

MR (15x35w) = 5.25 LEXV
than = 2.00 A,
Uunmnio = 10.50 AN, Al
BOD; Wadnluiu = 1000 unJa.
BOD, panannuadnlanii = 700 un/a.
szAngnmnisnindm BOD = 30% un./a.

2 meaanuutuldeinsss (Soild Separation Tank)

WnanhFumusedasms = 134.00 ALLN/AU
drarzgznailumsfimiResenmns = 24 L]
Sarmslvaadnsadiba = 5.58 AL/,
snlszneunas R dtgagesedalin = 3 wh

s areilngeee = 16.75 AL/
serzianumsim = 3 .
PRI AAUNTAZANANBaN UL = 50.25 ALLN.
inun i

AN = 3.50 W,
AN = 6.00 N

1han = 2.50 u.

1 msainsas = 52.50 AL, (1)
BOD, miainray = 295.00  un/a.
BOD; sanannueinsa: = 206.50  un/a.
Usz@nsnmmnisnindm BOD = 30% HN/&.

3 niseankuvliadfusnn (Equalization Tank)

TFunash@umunasianns = 134.00 aU.N/AU
fvusigserzazinanlumsimings = 24 41./5U
wnilu £Q fiaans (Ui 24 /) = 320.00/ 24 = 5.58 ALLN./TH.

. v v
wonaFeagui EQ Pump dwiilimniinaiBuainiaguii 15 au /AN, @ 5 wng (0.37 kw /220 V /50 Hz)
. : i 4 -

funu 2 1e5ee Tanlivinam 1 1ATas dnsad 1 1AFey

sandnmguinsedali = 15.00 ALLN/TH.
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ol
Estimation of Grease & Qil Receiving and Equalizing Tank
- % Flowrate (Inlet} r‘kccumulate Flow Outlet Discharge Accumulate Flow Volume in Tank
me Flowrate Cum.hr Cum. Cum./hr Cu.m. Cu.m.
00:00-01:00 0.250 0.335 0.335 5.583 5.583 25.460
01:00-02: 00 0.250 0.335 0.670 5.583 11.167 20.212
02:00-03: 00 0.250 0.335 1.005 5.683 16.750 14.963
03:00- 04 : 00 0.250 0.335 1.340 5.583 22.333 9.715
04:00 - 05 : 00 1.000 1.340 2.680 5.583 27.917 4.467
05:00-06:00 5.000 6.700 9.380 5.583 33.500 0.223
06:00 - 07 : 00 12.500 16.750 26.130 5.583 39.083 1.340
07:00-08:00 12.500 16.750 42.880 5.583 44,667 12.507
08:00 - 09 : 00 5.000 6.700 49.580 5.583 50.250 23673
09:00 - 10: 00 2500 3.350 52.930 5.683 55.833 24.790
10:00-11:00 2.500 3.350 56.280 5.583 61417 22.557
11:00 - 12 : 00 2.500 3.350 59.630 5.583 67.000 20.323
12:00 - 13 : 00 2.500 3.350 62.980 55683 72.583 18.090
13:00-14: 00 2.500 3.350 66.330 5.583 78.167 15.857
14:00 - 15: 00 1.500 2.010 68.340 5.583 83.750 13.623
15:00 - 16 : 00 1.500 2.010 70.350 5.683 89.333 10.050
16:00 - 17 : 00 1.500 2.010 72.360 5.583 94 917 6.477
17:00 - 18: 00 ?.000 2.680 75.040 5.683 100.500 2.903
18:00-19:00 5.000 6.700 81.740 5.583 106.083 0.000
19:00-20: 00 12.500 16.750 98.490 5.583 111.667 1.117
20:00-21:00 12.500 16.750 115.240 5.583 147.250 12.283
21:00-22:00 9.000 12,060 127.300 5.583 122833 23.450
22:00-23:00 2.500 3.350 130.650 5.583 128.417 29.927
23:00-24:00 2.500 3.350 134.000 5.583 134.000 27.693
nnegsdialfurnmmuAanuLL = 29.927 TR
WA EQ ML
N = 3.50 o
tn = 3.50 N
At luda = 2.50 u.
Anihu Funmsda N 30.63 ALLA, gl
Uhinnemeidoims = 27.5625  AU.M./AN.

d . . 5] . 4 .
IRDNIATAAANEINIALLL Submersible Aerator 4MUAU 2 1ATES Y9 1 1A7R4 €198 1

1A 1.5 kw e neld

l.ﬂ#ﬂxi (380 V /80 Hz)

= 30.00 AULN/TH,
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4 msaanuuulaiRuaima

1Rnanh@efdhiadueme

Qnmqwﬁﬁtiﬂﬁﬂﬂ:lugd BOD, u'jmil")d;ﬁuﬁummﬂ

'l-ﬁnmmwﬁﬂ tﬁaﬁﬂq’lugﬂ BOD; il vhgiauRnenrgmiLean

fmuaAl BODg venh@udiarumnintadediahinu

wls=ANENWNTIaR BOD, TAUPMNTBNTELY (B gyeray) AINANMT
E OVERALL

E OVERALL

— 13 Yo, L 8
ATNANWUTIEY BOD 5 unazani@enldatasguuasiini

WA BODg MAINsLndmaia = S 4

W4 NEXT 2adc0,1m0

= 13400 ALNMAU
= 206.50 un./a.
= 250 un./a.
= 20 un./a.

[(S,- §,) x 100] /§,

[(250 - 20) x 100]/ 250 92 %

=BOD 5 TenhAidasnnT (S)

+ BOD gwifudan S8 lurthieanaanssuy (Sx)

S = Ke(1+kg8.)
6c.(Yk—-kg)-1

puuRnRapanaiia ( Monod Gonstant ), Ke = 60 un./a.

dinlszAvansanuiniims ( Decay Rate), kg = 0.05 '

Heterotrophic bacteria synthesis yield coefficient, ¥ = 0.5 nn. VSS/ nn. BOD

k = 5 nn. BOD/ nn. VSS x 4l

aeenau, B, = 16 fu

aZlgdn S = [60(1+0.05 x 15)]/[15(2.5 - 0.05) -1] = 2,94 Hn/a.

ANNBNMIUITUNALIBLANENIA
Volume of aeration tank = Mass of MLVSS
(0.8)(X ygs)
vy
v = URnATANA1ae A ANENNNA, AL,
Q = gnmmrivatanhiie, auaAu = 13400 AUM/AU
6, = mqm:nauﬁtﬁﬂnaantmu. u = 10 u
Y = Heterotrophic bacteria synthesis yield coefficient, Nn.VSS/ un.BOD, = 0.50 un./un.
Se = BODg sparhiFarewdndaRuania, una. = 250 un/a.
S = BOD g veah@unwludafinenid, un/a. = 2.94 un./a.
Ansgau MLVSS / MLSS = 0.80 [}
X yss = MLSS luta@uaine, un./a. (2,000 - 4,000 WN./A. ) = 3,000 unJ/a.
ka = dlssAvEnsaanefasne ( Decay Rate) , 5u” = 0.05 au’
fq = Fraction of biomass that remains as cell debris (0.10-0.15 gVSS/g biomass VSS) = 0.1
nbVvSs = Non-biodegradable VSS = 5 N/4A.

Ref: Wastewaler Engineering Treatment & Resource Recovery 5th edilion, Metcalf8Eddy, page no. 594, 603


OS
Text Box


2 NEXT 2ad 00, 110

Fnnu MLVSS Adassanelidmainnm = PXbio x Bc QXY x(5—S5) . faxkaxQ ’M}

1+ (kg x6,) 1+ (kg % 6.)
X 8,
= 115,871.14 un. MLVSS = 115.87 nn. MLVSS
1R MLYSS avuaudaifuanne = 1R MLVSS denaantlanadanm + Q x nbvss x 0.
= 122,571.14 un.MLVSS = 122.57 nn. MLVSS
BanmnlaPuannefidens = 1B MLVSS W / (0.8 x X vss)
= 122571.14/(0.8x3000) = £1.07 ALLN,
TUIALIDAND NP
i = 3.50 A
41 = 6.00 u.
AAmi e = 2,50 .
AndiBinaseadeiduenna = 52.50 sun. 6l
srazaraimaiuinredufinena (T) (52.5x24)/134 = 9.40 .
AT99KAVAT F/ M Radio = (Q x S, )/ Xygs x V. :(134x250)/(3000x52.5) = 0.21 Fe
(agludas 0.1 -0.3)
5 nseanuneteadamana
AMurnilinuennd muﬁﬁmmrmanuﬁ [(oN}
0, nn./Au = (Q(S, - ) / BOD / BOD, ) - 142 P, .
Pebo = M, = LB MLVSS Pifansang [fnaanmw 8, = 11587/10 = 11.59 nn.J
0, nn./Au = {[320 (250 - 20) x 10 2 1/(0.68)} - 1.42x27.67 = 3223 nn./ 9u

=

Aunnfaesndiauiisiaans . an1zaie (Standard Oxygen Transfer Rate at Site, SOTR)

. N
SOTR, nn./u = =

* 2[(C'sw B Fa — €)/Cow](1.0247-29)

WFrnnieandinuiifaants o annazata (SOTR) = 57.88 Kg.0,/¢

drlemeineneriedu = 24 hr./d

neentinuidaansignrmswarediuagega = 241 Kg.0,/ tr
. I P

ATIMABINMIDIMIARINIATEFINEINA, fu.u/ Talie = SOTR (kg/hr)

dle Mass fraction of O, in the air = 0.23 kg O/kg Air [(E)x0.23x1.2]

Air density = 1.2 kg At/ m'
E = UrAvEnmniatgmosniiaaedislsfivenis = 20% = 2.41/0.2x0.23x1.2)

= 43.69 AL/,
RentAdeaiaennALLL Submersible Ejector 41U 3 witeq vieu 2 1 draa 1 1A (380 V /50 Hz)

1 1.50 kw qnuamald = 60.00 AL/,
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7 mspenuuAiannnEnay

2 NEXT 2060, 1m0

ANN"T % Sludge Retumn R = (X7 Xg-X)*100
MLSS Tuiaiinane (X) = 2,500 /A,
MLSS lufamnaznau (Xg) = 8,000 un/a.
% N7 Return Sludge R = 45.45 %
139tunng Return Sludge (Qg) = (320 x 45.45) / 100 = 60.91 ALl /AU
, . .

wiesguiYiuduas = 24 Al

J ¥, L o
IPTENgLLNYINIUATIAY = 10 UM
fArmIguindy = [145.45/ (24 x 10)] x 60 = 15.23 ALLN./TN.

Y

aanaznaudiuau 1 T ludmnazneuasiefasnguaznaustuan 2 fa (U 1 uas §1989 1 60 )

4 4 ao o e L4 N
WNAATENQUAREIN1SAR 38 ALLM/TN. TDH 6 WAg 1.10 Madis 50 Hz gaiAeniuFTogURBuRznauUndy
UASAILAN M WA AT ILIaAY thugalaRuatsnngs

g R A
ATUITUATBATIUNAULUG (OFR)
. \
smmslusreaidoieds = 134.00 AL,
Y
woneanuuuWidmnnznaulidnsninauiia = 26 ALLN./A3.1NAT - U
SOR 16-32 NLLN./M5.10MT - U Ref: Wastlewater Engineering Treatment & Resource Recovery 5th edition, Metcalf&Eddy
R T da
Auiabhassiinnaznaunsaanis = 5.15 AT.ANMT
. . " L
Tanansldfiaanmenau Aunu 1 launasail
FIUNIIUNAGY dwmfudaAnainie
ANMZNaU WA ERITLIGY ELH]
o e
WUNED (MT.4.) 6.25 1
TR (ALLIL)
. 422 1 4,22
Auiszila
iuAms (au.a)
. 7.51 1 7.51
Aaugnuan
sulTmeia 11.73
Anakglnnatnnazney
P
AURGIRNAZNEURIN UL = 6.25 Mg, (18
5
uneni ludamnaznausm = 11.73 ALLN.

d J
razianTeanrAnAznaullalisnnisiualedn

11.73/(134/24)
2.10 9N,
(oK..hitfatindn 2 1)
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8 meaﬂnuuuu'mﬁumznﬁu

v
ALAUNAEATIMIGUAZNAURI (Qy)

AMNANNT Q= MAB"Ky ) = 122571.14/(10x8000) = 1.53 AN/ U
pnmdheInEneuR A GaANmEnoY (X, = 8,000 N/ALLY.
aminramznauludafiunzney = Xy = 24,000 /AU
Runnmmzneutfivazan = 0.51 ALY, /U
Winmrdafunznauls = 30 Au
wnrasdaiumzneusadifeandn = 15.30 ALY,
HeWiunmrdmni g = 20 %
@enpanuULduiLRENAUIINA = 18.36 TRV
fivua i

Rumd (2.50  3.50 1) = 875 anl,
diumenauladn = 2.40 u.
Thnasrssiaiunznau = 21.00 AL, G5

.
9 meesnuuutiaguiia

.
fmmruaAnseaingy 134,00 AU/

dausztziannlumaivisthideesenmns = 24 AU

S ivamAnsiadalua = 558 AL/ T,
stzaniniy = 1 L8
Bnasafiuiaffaanis = 558 AL

ot (1,50 x 2,00 1) = 300 AL

an = 250 .
unarresaiiudhla = 750 AL (169

4 CHN. . ; ye 4
{RoniATaIgLiLi UNDANULNA 8 ALY /TN, @ 20 WAT (1.50kw /380 V /50 Hz) S1uau 2 158e Taelivinanu 1 wifes

A1984 1 IATEN

10 ain
UalFuamsnnglug
m‘-.ﬁmqm'fq EQ Pump 0.37 Aladme 4o 2 wites Tmellvinanu 1 wites 87909 1 wies
mu"nmn?'mquﬁn 15 RULU/AN $EHLNAYINUReT = 320/ (15X 1) = 8.93 . /U

Aounladee - in. =  21.33x (0.37x1) = 3.31 Aladme- g,

I ) . 4 . i, 4
IATBRIANENIAULL Submersible Aerator 1.5 kw 47w 2 1ATad Tnaliinaiu 1 w7ad dhree 1 1ATag
AndusuunTains = 1.5x1 = 1,50 Alaimel
T3 HEINaWINIU = 24 B/

Agidusunuiladoe - au. = 36.00 Alaimei- gy,
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dadnanin

P ) . ; .. 4. :
(AiadIANEINMALLY Submersible Ejector 2.20 kw S1UaU 3 1ATE Tl 2 1ATY 61789 1 1ATEN

Anus i tndms = 220x2 = 4.40 Aladmel
drzazina iU = 24 AU
Anilusnuntadng - au. = 105.60  Alade gu.

Buumznau

4 . mo s co ; . 4. 4
iraguABLAznEUnaY 0.75 filadael 4munu 2 10tes Tnalivienu 1 1@7ee dhree 1 it

Aniusuauiladag = 0.75x1 = 0.76 Aladmel
dmauaialunsinausieis = 24 a1/ 4
setznalunasieustanie = 15 w7 afa
Anlludwuinladng - au. = 4.50 Aladmp- au.

dagwnitla
4 ¥ mome cry 4 L 4o 4
\ATeagLLn Effiuent Pump 1.5 Aladial a1uau 2 wirad Tnelifvinenu 1 1A7es 61709 1 16789
4 ¥ . .
NALATHIRLILN 8 ALLAL/TN TEHEIAMNU = 320/ (8 X 1) = 16.75 ./
AR Tads - . = 16.25x (1.5x 1) = 12.56 Aladmel gu.
AR IRE - TN, = 161.97  Aladmet an.
Anltrisiauing = 3 v / fladmel - an.
AnlduAnauRY = 48590  um/ A

a |79
IAINIGIVIN

oy
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59015 : The Embassy (Building C)

Tui :27-02-2024

sanigAuatsEuu L E s WWTP-03

24 NEXT 2000, 1m0

. . , Y
saupynimindaraslassnini@danidifiuszuy Activated Sludge wuu Conventional Plug Flow diaadaaifluszunfignansntinimizge

v o ¥ o, ° . : o o v -
IFaehafisz@nannn dfisichunsthdafigan i Idnssgiumunguing swnsalsesguuseasnszasimingulddslaninmetu

Trsansld

Usziduawisgzuniinimings

sox & d ana ¥y aa § : 3 -
anasziniimhidedeinsannsolsziuldaantFinanhideidmideeslasanis SuanddumesapliBuanihdhssiuindnuigs

manggthBunanindhssuninianids

FuTAmiuAY WBanilg (su.) wlafidus nadadhuide Wanasi@a (au.a)
Woagrinandoaunslalifiv 35 ne.a. 58.80 100% 58.80
viasgAnadznmfiu 35 e, 77.00 100% 77.00
winaulasanng 1.40 100% 1.40
ﬁﬂi’é’ﬁeﬁ'ﬂaﬂnuﬁadau 1.50 100% 1.50
fnfdden 0.89 0% 0.000

94 139.59 138.70
Ganlfarnmiudd o = 1.00 e

.
wrnzvatindain@aliaun
.

fade agldrwmdatinimind@eson

o ¥ . . d ¥
mmsuBananideesnidu 2 ngu aumennduduaes BOD fdhanluszuy dsil

1. nguvasnda

Wanosiud 10% sanfunoniiRes
BOD; v

2. nguanh

naniudevisah

BOD; v

3. ngainainaes
Vhnanhdasnianinaezs

BOD; i

140x0.1

140.00 TR

140.00 QLN

14.00 [STRINN

1,000 an/a.

126.00 TR

250 un./a.

0.000 AL

3,000 un./a.
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Y £ . - ﬂ o ) PR S
‘T\I’l‘iﬁeaﬂdﬂuﬂﬂ'lN']?HU'IN'IHIH'LII. unaubl uarsiuRaunistinunRe

. ,
dausinstusauniatinimings

idonin | | uideiandy | | Wideniaainygs |

Q = 14.00 AL/ Q = 126.00 AU/ 1= 000 sUNA
S, = 1,000  un/a. S, = 250  Wn/a. s = 3,000 unJ/a.
dH,= 7632 AuUM/BN.

A 4 \

1ssinlagiu Usinsaz

<
BOD Remove = 30% BODin = 295.00 qnJa.
. BOD Remove

Q= 14.00 QuN/AU 30%
S, = 700 un/A.

Q = 14000 auA/u
S, = 20650 unJa.
(Design S, = 250 un./q.)

Hy= 421 suasdi

) 4
| Uslfuann ]

J vaduanie l

\ 4
dafupzneu yanneznau ]

Q= 14000 &uUN/A

|

= 14000 AUMAY

20 un/a.

-?_c
A

N
I Warminl

OS

To Disposal

w
A

< 20 N/,

v
FEULSE NN RN

)
szuusmhiuly
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1 meeenuuvtiadnluiy (Grease Trap)

Pnoniduaiiresenans = 14.00 ALLN/AU
dneseazaalunsfndide = 16 P
gmmnsiuandnsedalus = 0.88 [DIRTN; Y
oToﬂs:naumﬂﬁm\f’uﬁﬂqaqmm-ﬁ'ﬂm = 3 win
ﬁmmmﬂuﬂq\mmim;"oim = 2.63 AULN/TN.
sezaalunnfuiide = 4 .
graasiaannintuiusuAeenuLL = 10.50 AL,
sl
i'\yuf; (2x3.54) = 5.25 [IERTN
hin = 220 n
e = 11.55 TRV (18
BOD, ivadinlusiu = 1000 an./a,
BOD; sananyasinlysii = 700 un./a.
Usz@vBmwnnerings BOD = 30% un./a.,

2 nisaanuuLlaingas (Soild Separation Tank)

Wah@ersmedasnis = 140.00 &N/
dauszazalumsfainiesaseans = 24 115
Snnmsinandnsadata = 5.83 TR Y
ﬁ‘aﬂs:n'aumﬂﬁmiﬂLﬁﬂqm‘moia-fﬂm = 3 win
ﬁ'mr\n'\ﬂumm’ﬁ'ﬁ‘iﬂqq\lqm = 17.50 AL/,
swazasuneimb = 3 .
JUNMIIAAUNIDT ANNATADNLLIL = 52.50 TR
sl

AN = 3.50 .
ANNENIGY = 6.00 AL

itn = 255 u
1nmsiaingaz = 53.55 ALY )
BOD; hilainses = 295.00  unJ/A.
BOD; aananilainsa: = 206.50 un./a.
lseBvBnmnisnndm BOD = 30% un./a.

3 meppnuuninlfuanin (Equalization Tank)

FnashiResanansiazams = 14000 WL/
s Wz aziaan unisimine = 24 BT
il £Q Adeenns (g 24 2u50) = 320.00/ 24 = 583 LA,

Lﬁanm’é‘mquﬁ'\ EQ Pump dmfuifniudryledinainisguun 15 oLy /8. @ 5 wing (0.37 kw /220 V /50 Hz)
) ; e 4 4
47U 2 1ered Inalivinens 1 1wiTee dhene 1 1aTma

Faudmguisiatalig = 15.00 [STRTW TR
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MImawsislFiann
Estimation of Grease & Oil Receiving and Equalizing Tank
) % Flowrate (Inlet) |Accumulate Ficw Outlet Discharge Accumulate Flow Volume in Tank

e Flowrate Cu.m./hr Cu.m. Cu.m./hr Cu.m. Cu.m.
00:00-01:00 0.250 0.350 0.350 5.833 5.833 26.600
01:00-02:00 0.250 0.350 0.700 5.833 11.667 21117
02:00-03:00 0.250 0.350 1.080 5.833 17.500 15.633
03:00-04:00 0.250 0.350 1.400 5.833 23.333 10.150
04:00-05: 00 1.000 1.400 2.800 5.833 29,167 4.667
05:00-06:00 5.000 7.000 9.800 5.833 35.000 0.233
06:00-07:00 12,500 17.500 27.300 5.833 40.833 1.400
07:00-08:00 12.500 17.500 44,800 5.833 46.667 13.067
08:00-09: 00 5.000 7.000 51.800 5.833 52.500 24733
02:00-10: 00 2.500 3.500 55.300 5.833 £8.333 25.900
10:00-11:00 2.500 3.500 58.800 5.833 64.167 23.887
11:00-12:00 2.500 3.500 62.300 5.833 70.000 21.233
12:00-13:00 2.500 3.500 65.800 5.833 75.833 18.900
13:00-14:00 2.500 3.500 69.300 5.833 81.667 16,667
14:00-15: 00 1.500 2100 71.400 5.833 87.500 14.233
15:00-16:00 1.500 2100 73.500 5.833 93.333 10.500
16:00-17:00 1.500 2100 75.600 5.833 99.167 6.767
17:00-18:00 2.000 2.800 78.400 5.833 105.000 3.033
18:00-19:00 £.000 7.000 85.400 5.833 110.833 0.000
19:00 - 20: 00 12.500 17.500 102.900 5.833 116.667 1.167
20:00-21:00 12.500 17.500 120.400 5.833 122.500 12.833
21:00-22: 00 9.000 12.600 133.000 5.833 128.333 24.500
22:00-23:00 2.500 3.500 136.500 5.833 134.167 31.267
23:00-24:00 2.500 3.500 140.000 5.833 140.000 28.933

TaIRdFusAHENARENILY = 31.267 AU

TWIAGY EQ snauuy

ndn = 3.50 u

I = 3.50 N
Pl = 2.60 A,
AndhnBunnsda = 31.85 A4, (s
Finmennefiseams = 28665  ALAMN.

4o . 4. 4. 4
1RanATRARNENTAWLL Submersible Aerator 19U 2 1ATB K14 1 LPFRA §1384 1 1ATEA (380 V /50 Hz)

WA 1.5 kw areaniAld = 30.00 IR, 1)
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4 prsaanuuiniatinainig

noshideidhdadens = 140.00  @U.N/AY
f]mmwﬁmﬁﬂ'?';m‘j'lugﬂ BOD; Lﬁal‘ﬁ’ﬂzﬁﬁ'«.ﬁnannﬁﬂ = 20650  NNJa.
naunwih@eesluzl BoD, WerihgdudumnAdmieaniuy = 250 Hn/a.
fimasn BOD, tauiduiilermnsndasimlaiiu = 20 unJa.

wlssANBnWMIan BOD, TnssaNa8szul (E gygra,) AINANNNT
E overaLL = [(S,- S,) x 100] /S,
E overaLL = [(2560-20)x 100]/250 = 92%
Aadniufaes BOD 5'I:I;QMMP\‘II'EI%E"Ilﬁﬂ#ﬂdﬂﬂmfjuﬂﬂ'ﬁﬁlﬁ’l =BOD 5 anhilsaens ()
+ BOD dmiudes 58 hbfieenanszun (x)

A1 BOD, ndantsindma3s = S aan

§ = Ks(1+ky6)

0.(Yk—kg)-1
pradaTufiadepanaida (Monod Constant ), K, = 60 un/a.
fanlszAvannsaanesawnes ( Decay Rate), kg = 0.05 57
Heterotrophic bacteria synthesis yield coefficient, Y = 0.5 nn.vSS/nn. BOD
k = 5 nn. BOD / nn. VSS x 11
agmzney, 8, = 15 du
azZlddh s = [60(1+0.05x 15)]/ [15(2.5 - 0.05) -1] = 2.94 n./a.

AUNENFMMTALIBIFENRINA

Volume of aeration tank = Mass of MLVSS

(0.8)(X ygo)
Avua i
Vv = FNIR3ANAIBITAFRNENA, ALY
Q = fnsmsmaraninde, su/fu = 140.00  AUN/TU
0, = mqm:nﬂuﬁﬁﬂnﬂﬂnuw. i = 10 U
Y = Heterotrophic bacteria synthesis vield coefficient, 4n.VSS / an.BOD; = 0.50 wnJun.
Se = BOD ¢ sanh@ereudrddiserna, una. = 280 /A
S = BOD savh@emeludadinaine, un/e. = 2.94 unJa.
dngdau MLVSS / MLSS = 0.80 wih
X ves = MLSS Wdafinganad, an./a. (2,000 - 4,000 uN/A. ) = 3,000 qn/a.
Ky = dulssRvEnsaanefsng ( Decay Rate) , " = 0.05 s
fy = Fraction of biomass that remains as ce!l debris (0.10-0.15 gVSS/g biomass VSS) = 0.1
nbVvSS = Non-biodegradable VSS = 5 un./a.

Ref: Wastewaler Engineering Treatment & Resource Recovery 5th edition, Metcalf@Eddy, page no. 594, 603
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1Bsnos MLVSS fidetaaneldvnadanin = P X.bio x Bc = [@xYx(So—5) fixkaXxQ@XYX(Sy—S5)x8,
T+ (kg% 8) T+ (kg% 6,) * 6c
= 121,069.40 wn. MLVSS = 121.06  nn. MLVSS
ol MLYSS Famusludainginas = Bnas MLVSS fersanaldmiedann + @ x novss x 8,
= 128,059.40 un. MLVSS 128.06 nn. MLVSS
nesiaduamefideans = 1B MLVSS Famun / (0.8 XX ygg)
= 128059.4/(0.8x3000) = 53.36 fU.Y.
quALBGENEINA
e = 3.50 u,
L) = 6.00 u,
P s = 2.55 .
AnduBumsraiadinaane = 53.55 R, 4
srazvanamafuinrasdufineinia (T :(53.55x24)140 = 9.18 1.
A9298RUAY F/ M Radio = (Q X S, ) / Xyss XV *(140x250)/(3000x53.55) = 0.22 b

(aglut 0.1 -0.3)

5 metankuuATaAANaNIA

. P
FmnonBnusandiauideanimaunged ©,)

0, nn./4u = ((Q(S, - 5))/ BODg / BOD,) - 1.42 P
Pevo = M, = Wanou MLVSS Alenganeldmnadanmy 6, =121.06/10 = 12,11 nn./ du
0, nn./u = {320 (250-20)x 10 "1/ (0.68)} - 1.42 x 27.67 = 33.67 nn. 4
Amunnnaeendnuiifes o anazaie (Standard Oxygen Transfer Rate at Site, SOTR)
SQOTR, Nn./3u = N =
&[(C'sw B Fa = C)/Csw](1.0247~20)

Phaeendauidiens o anzade (SOTR) = 60.47 Kg.0,/d
dalnamsFam mesiadu = 24 hr./d
ﬂ‘immfmnivmﬁv’fmnwﬁé'mnn'\f‘luﬂﬂm;’ﬂmqqqm = 2.52 Kg.0,/ hr
AAFAINITIINAANRRIRNENNA, aL. Tk = SOTR (kg/hr)
e Mass fraction of O, in the air = 0.23 kg O,/kg Air [(B)x0.23x1.2]
Air density = 1.2 kg Ai/ m’
E = dsrAvammanistheinesnTiautadietondfineine = 20% = 2.52/(0.2x0.23x1.2)

= 4565 EITRUNC TR

{ - . 4 u R ]
\AaniFFeFiNaINARLL Submersible Ejector 41U7U 3 1ATHA ¥4 2 1784 41384 1 1ATRS (380 V /50 Hz)

- WA 1.50 kw AnganAle = 60.00 FR TRV PN
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8 nssBnuuLASasguidmiuguaznaudsundusnteanasnay

ANN§ % Sludge Return R = X/ Xg-X)*100
MLSS Wdadineania (x) = 2,500 un./a.
MLSS ludamnmznen (Xg) = 8,000 un./a.

% N1¢ Return Sludge R = 4545 %
1Funning Return Sludge (Qg) = (320 x 45.45) /100 = 63.64 TR
witesgibihenuns = 24 afs
wiesguivhaowedies = 10 Wil
SMnzgILRAY = [145.45/ (24 x 10)] X 60 = 1691 Aua/.

Wiimnaznaudman 1 T WdamnaznawaswFaaluguazneusiua 2 o (e 1 6 uaz d19es 1 )
NRATIGUTIRRINGAR 38 BLLU /3N, TDH 6 ms 1.10 Aladmsl 50 Hz aReafinaTesguiizunsnaundy

o

ussAIUANNIIYNUStIATaNILNAY tugalaAuensnga

7 msesnuuLdesnmzney

Y
AUIUANSRTN AU (OFR)

.
. ¥ 4
aarnsinasanindeiaie 14000 KU
Fenaanuuulfannaznaudiinsindufio = 26 AULN/ATANAT - T
SOR 16-32 HLLI./ME.1AS - 11 Ref: Wastewater Engineering Treatment & Resource Recovery 5th edition, Melcalf&Eddy

v oy ,
Fufinihresdmnaznawiiteins = 5.38 ENEUE)

v o - o o
Trzansldfamnmznay 4o 1 Jaunsdail

FENFTIAG Amiudaduannia
FNAZNAY MWa AU ELty
A [CERTN] 6.25 1
1Fums (au.u.)
L 422 1 4.22
Aauisein
13nms (au.u.)
. 7.51 1 7.51
dougnund
s fBumada 11.73
AMNAFNATLINAGBINATNEY
MFidamnAznauANLLIISY = 6.25 EEET) (e
Bumnhlufanaznausa = 11.73 ALLY.
4 e 4
szaznaraaneanesnauiiaiidinmnisinalede = 11.73/(140/24)
= 2.01 4.

( OK...lslfeeintdn 2 7o)
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8 msaanuuudaiusznau

.
A dRTIMIgURENaWR (Qy)

AMNANNT Qyy = MO, X, ) =  128059.4/(10x8000) = 1.6 au.u/
prsdhsamznenftiFmnnznen %) = 8,000 NIRLLA,
Anfurasmznauludufumsnen =Xy = 24,000 /AL,
URnmsmsnawiuasay = 0.53 ALLN. /U
Humefafunznauls’ = 30 i
nnavsadafunznewdadshliaandy = 16.00 AN,

He Wi Binardaminladoum = 20 %
Wenasnwuudafunznawnna = 19.20 AU,
s

Fuflss (2.50 x 3.50 1) = 87 o)
Wiumsneulsdn = 2.40 .
Vnmsvasdaiivnsnau = 21.00 ALY, it

.
9 ngeanuuuleguuqls

. 4% .
fmsnsinaedaeninds 140.00 A/ 90
dnesztiziaanlunstinimindayaeng = 24 G/

o A L
BRI mﬂuamaﬂmﬂ’n'ﬁue

5.83  auU.M/TM

szgzainiiy = 1 .
Bnaidafnilafigeanns = 583 &L

o (1,50 2.00 31.) = 300 Mol

fin = 250 W
Wnassaiafiurhls = 750  @uA. 1)

4 ¥ . d . 4
(RRNATIRLNN LANDANTWIA 8 ALLN /1), @ 20 WMF (1.50kw /380 V /50 Hz) anuau 2 1aTea Tnalifinatu 1 1A%as

989 1 16709

10 Anldl
dadsusmsinisine
witesqund) EQ Pump 0.37 Atdmef dmunu 2 widas Tanliams 1 whes drses 1 iedes
m’mm‘:‘;mqm}n 15 SULLAN PEEZANMERT = 320 / (15 x 1) = 9.33 VL]

Amdunladonl- 10, =  21.33x (0.37x1) = 3.45 Nladme- 1.

- - 3 i S 4 'y )
WAFBAFNDINTARLIL Submersible Aerator 1.5 kw /7494 2 lﬂ;ﬂ# Tmu'l.ﬁ’mmu 1 lﬂ?ﬂ\i A9 1 AT
Amduanuauitadne’ = 15x1 = 1.50 Alaimel
43282IIAYINN = 24 ./

Amdhedunuiindmel - an. = 36.00 Dladol- 1y,
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datinanid

d . . ) o 4 o o o
IAFRAANEINIALLL Submersible Ejector 2.20 kw A7u42U 3 1ATAY Tnelivinanu 2 1rFes 42909 1 1AFRa

Antuanuauladme = 220x2 = 4.40 Alatns

LR P L gV g = 24 T2/7U

AnTuanuniladne - v, = 105.60  Miaime- 1.
Taumsnau

] . = . 4 4 4
eaguidnunznaundt 0.75 fladnsl d1uau 2 iwfas aabivihaiu 1 wies dred 1 ATas

Anduauauiiadne’ = 0.75x1 = 0.75 Aladnet
sranfilunniaudadu = 24 pfa/
srzm s usianga = 15 wiit /nfa
Andhuanuunladne - g, = 4.50 Aladne- 1.

ﬁ'aguﬁ'w'lﬂ
m‘smquﬁw Effluent Pump 1.5 Atadel 41w 2 1aites Tnalivnanu 1 wides drses 1 edaq
ﬂmmm?’mquﬂ 8 ALLA/TH SEBZNANTU = 320/ (8 x 1) = 17.50 1. /3
Aondunledmol- 4. = 16.25x (1.5x1) = 13.13 Aladms g,
sauaauiladne - 13, = 16268  filaioel 4w,
mlvhisiambon = 3 v/ Aladme - .
Anfhanuanuiiu = 488.04  um/du

- 9
Fnansfiuses

nanziiio
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a

[ = o v ¥ oo A v v ' A 2 A v &2 Ao Y
MFUNUNNTSUUUIUAUUTINTE UGN FNIIUDN zdanansznu lagnTinon1gisounszan m&sﬂuenmuwumﬂﬂwqmﬁnu

9

- R Ao ' P A ' v v q Y o v O A A a
Iaﬂ!wumu ﬁ]\iu‘u’anﬂuﬁqi‘ﬂuWaﬂigﬂﬂﬁﬂﬂ1351aﬂiﬂu LW@@@W@ﬂﬁZWU@]@ﬂT}giaﬂiﬂu Iﬂi\jﬂ’]jﬁ]ﬂiﬁuﬂqiﬂ’]ﬁ]ﬂﬂ’leﬁulﬂuﬂlﬂﬂﬂ1ﬂ

F
A ¥ 1 o v A

o @ %,’ o w { a 5 o @ %’ a "
szuviiiiavnde Tageenuuuliimsmsamaiimuinavuanszuuihiiainde Tagsmsaaaeessaimu melu@une pve
Ed . Yo~ | a  a A Ao o & =
YUIA 2 U 10123V 3 WL nszes 10 s, Tasdaeylnmalimussmeriuauusnaiundvevedinsans sadanissunm 1.5 4.
Aaa A & ~ o g Ya o P s H & o q ¥a Aca o 1
Tuilgnseeendaduvestimuszihliinamamiveu lasen lad (c0o,) nazih (H,0) Falumsildinaljisedinan
vzandldoandiau (02)2 Tua de 1mu 1 Tua dsaumsi (1)

CH4 + 202 ——> C(CO2+2H20 aums (1)

'
= a

. . f A X . y . .
Tunsaz 16 3w vesiimu (CH,) Awanvunaziie T luussemaazsild cop lwindeanas 64 nu Nguvigiinazanusiu

' v a ' a @ P 3 Y @ v 2 3 a =
WIATFIV N 0.34 A4, ¥oTInU (CH,) @o 1 nlansu ve9 COD Ngniliawdd (T3, 2539) sy aunsamiuurfsnaiimun

da X
1. Y5113t COD MR IUY0ITZ U

Y =) ) v
Puaingelulemses WWTP-01 = 100.00 V.U
Y
SIUNIHUA = 100.00 AN
a Y 1 o w %‘ =)
BOD Mthgszuuiiniavuae = 306.28 un./a.
szozannifululiemsoy = 3 %3y,

fmualdlszansmnlunsiise BoD ameludemnses miny 30 %
, . o o 2
803199131713 BOD,/COD dmsuiindeauay = 0.65
A o 2 7 o o 3 2 '
*@5uwa Sagu uaz legns naugaus, “MsmIainmInATIIUgAaIHNTTUIAZITEYNIY”

#4911 COD HMvn = (0.3x296.20x320)/0.65

= 14136.00 nn. COD/Y

a Yo
AIAINIFIVIN

=
@Instuey
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@ {a 2
2. U3mnamalimu (CH4) MNATUVDITLVL

WSnamalimu (CH4) Nfavy = 0.34x43746.46
= 4806.24 a./7u
= 481 IR

" a A o @ A
3. Gll‘L!W]‘UﬂﬂuLW@iﬂQﬁUIGN']mﬂ']“]SNW]L!
) o A A+ o v Y a 9
'l’]ﬂﬁﬁﬂ“Iill!‘ﬂu‘ﬂl!ﬁlﬁuﬂiﬂﬂWﬂﬂllﬂ = 2400 ANT/NT.N.-IU
(* Es)}Naﬁinﬂ : J”’Nikioma.R.Brzeinki.M.Heilz, Elimination of methane generated from landfklls by biofiltration, Table 3, P268)
@ A Aa X o
ﬂ%ﬂWﬂ!ﬂW“ﬁM!ﬂuWLﬂﬂﬂlu = 4.81 A1.4./3U

o ¥ 9 y& A o v @~
ANUU mmﬁl%wuﬂumim%ﬂmcﬁmmu

(4.81/2400)*1000

= 2.00 AT.U.
o o v @ o~
NMUUATVUIAUDNIVANIFUINY
v
NIN = 1.50 u.
g1 = 2.00 u.
=3
an = 1.00 .
= 3.00 3.4,

a

= a A o 0 @ A Y = 2 4 o
ANUU UDAUNIAUNTYUIWDN AN IFUINY YU 1.00 x 3.00 x 1.00 1. (1I9x1IXAN) WUNKHANINY 3.00 5.4,

NIV

=
[GRINIEAS T T
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FWMNIAMIUMINIAMTINY (115U WWTP-02)

v 3 oa d

o A ° ' y ’ A P 2 4,499 a
nwumummznumUﬂmnﬁawizmaaaﬂgmﬂuan ﬁgﬁQNﬂﬂiS‘l’l‘UTﬂUﬂNﬂﬂﬂ'l'wliﬂ‘uﬂﬁgi]ﬂ mtﬂuanmuwmmmﬂwamnﬂn

] <

&£ w1 = '

4 X d A 4 ' ¥ v q Y o w @ A da
Tannyu SafvndlumsilinansenudeniizTanfou easnansznudenizlanion Inssmsialiimsmiamatimuiihann

] >
H a @ 1 o w

o w 3 et o o & o da & o a1 = a r
seputhiaiuge Tageenuuuldimsmeamaiimuitfadiunnszuuihiauide TasmsAanstamdalimu melwdunepve

=1

1A 2 §7 191259919 3 30w, YNTELE 10 T, Tovdesl¥maiimussmoruduSnaiuiidiuivestasanms Salednuszina 1oy,
Tul§fineondnsuvesimuzihldifafmamiveulasenlsa (o, wazth (1,0) Falumsth Idial§asedendan
wéedldeendion (02)2 Tua de Tmu 1 Tua dsaumsi (1)
CH4 +202 ———>  C02+2H20 aunms (1)

- o

' o -~ 4 a X PR ¥ o & e
Tunsaz 16 n5u veslimu (CH,) indavuuazmiel/Tunssanaezyild cop luindsanas 64 nfu Mignmgiuazanud

a u

1RSI 1D 0.34 ALY, veelimu (CH,) Ao 1 7lan3y vee coD ignihidasda @32, 2539) daiu dnsasnnamdSinadimui
@ 5 Y 4”
ey lanll

H =) 3
1. Y5119 COD Mnavuve9sEUL

¥ - L} ar
Buanihdeluyemnses WwTp-01 - 130.00 v/
SIUNIYNA = 130.00 av.u./u
BOD fshgszuuthdiminds = 303.67 un/a.
syeznmnmiyludenses = 3 ¥y,

fmualidszdniamlumsadise BoD meludemses dy 30 %
. . o 2
8n318IUITH I BOD,/COD dmsuindegusy = 0.65
a ar 2 o o o 3 & v
* E3uwa Saqy uaz lsegns ndugaus, “MImsahiINAS UGN M TULASUH AN
9

#a1iu COD Hif19n = (0.3x296.20x320)/0.65

= 1822020 AN, COD/

a Yar
AIMINTHIVIO

|
QUNTLUEU
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o X
2. WSnamadimy (CH4) Hifaduvedsziy

{. &
Wuamatimu (CH4) Mnatu = 0.34x43746.46
= 6194.87 a/3u
= 6.19 avN/ U
A A @ o -
3. ywAUeAUMe T ULSnamaiimy
sasmatimuditfornsodisald = 2400 ans/msa.-iu

(* 198900 J"Nikioma.R.Brzeinki.M.Heilz, Elimination of methane generated from landfklis by biofiltration, Table 3, P268)

» . 3 s
PunaMastimufitavu = 6.19 A/

o 2 4 .o
daiy deeldnunlunisimsafisiimu (6.19/2400)*1000

= 258 AT,
fnruavatemIamasimuy
aha = 1.00 u.
o1 = 3.00 u.
an = 1.00 v,
= 3.00 AT,

a (-

J A o W = ‘g’ §
fauY voAuH mﬁ%amwamanﬁ’wnmu VUIR 2.00 x 2.00 x 1.00 W. (ﬂ’.’i‘NxU'I’Jxﬁﬂ) AURRNNIAY 3 A0,

InInsgFuses

=
[GRTE AN IR
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1n59M3 : The Embassy (Building C)

U

un o : 29-11-2023

SMSAIUMSMIAMININY (WWTP-03)

A | o v ¥ = ) 1 1 4 & r & A o bY a
ﬂwnmumﬂ5:uummuuﬁumzmuaenqmﬂuen vzaananszny lagnsanan1zisaunssen mnﬂuanmuﬁumwﬂﬂqmﬂgu

AR o ot

1 o A 3 3 A 1 @ Yt o @ & A A a
Taniuau Saiundussitnansenuaenmizlaniou theaaransznudenizlanfeu Tnasamstaldinisisamaiimuiihann

PR 1 {

° = Yot o w W o da & o @ ¥ oA a ¥4 o aa a v
TEUULUAUNTY Tﬁﬂ'ﬂﬂﬂ!lUﬂiﬂuﬂ'ﬁﬂ']ﬂﬂﬂ'\“ﬁN!wu'ﬂlﬂﬂ‘"uﬂ'lﬂixllﬂ‘ﬂ']llﬁu’]lﬂﬂ Iﬂﬂﬂ’liﬂﬂﬂ\'iﬂﬂﬂ'mﬂulﬂu ﬂ']ﬂiulﬂu'ﬂﬂ PVC

<2 ] P P 4
1A 2 i) 1123919 3 00,9052y 10 v, TasddeslimalimuszmeruAvnisnaiuiitifeavedlasins Feldmlsznm Lo,
ana = < o a 3 ' H & o a aaa o 1
hnljfseneendinsuveddimusshldiiamamiveulasenlsa (€0, uazi (1,0) T lumsh sl §imdanan

sxdoaldoondou (02)2 Tua de Hmu 1 Tua dsaumsi 1)

CH4 +202 — > CO2+2H20 aums (1)

a 2

1 @ 3 = J o g o {
Tuusaz 16 n¥y vesdimu (CH,) indatuuazniglilluussmaeezdih I cob Twihn@eaaas 64 nSu Higumgiuazanud

] £

1 ¥ H
WATFIH D 0.34 AL, veslimu (CH,) we 17 Tan3y vos COD fignihlneda By, 2539) Aniu aansadnnumnBinadimui

@

)
u'ldna

ke

1na

a &
1. 15119 cOD NRaduvedssuL

¥

1Buanivdeludemnses wwrp-01 = 130.00 8.4/
¥

FWNINUA = 130.00 AUN/UY
o oy o v % a

BOD Ahgszuuihvaiuae = 303.67 unJ/a.

szaznannfuluiemnses = 3 1,

smualilszaninmlunmisdida Bop melutemse: Wy 30 %
v , o 2
9A318IUITH I BOD,/COD dmSunindesgusy = 0.65
= o A o o 3 & ]
* @3una Sagu uaz lvogns ndugaut, “msmimhiienassiugadnssuLazUMEsuIL”

o

K4 [}
iy coD himta

(0.3x296.20x320)/0.65

= 18220.20 nn. COD/AY
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a {a &
2. 1En1mf°ﬁ=mmu (CH4) IGLEILOREEATEY]

-1 } < 3
Bunaiatimu (CHY) ATy = 0.34x43746.46
N 6194.87 a/3u
- 6.19 av.uAu
a4 @ o
3. vuadeAuiesesf S namasimu
sasmatimuniloannsomiald = 2400 Ans/ms.u-Tu

(* #198901n : J"Nikioma.R.Brzeinki.M.Heilz, Elimination of methane generated from landfklls by biofiltration, Table 3, P268)
{ o 3 or
Bunamaiimundaiu = 6.19 AV

v & oy gy A o o o
aauu aealanuilunsmeamaiimu

(6.19/2400)*1000

= 2.58 A3,
Mmuavinatefsamaiimu
ats = 1.00 u.
11 = 3.00 .
an = 1.00 v,
= 3.00 A3,

- a‘l 1 a H of Y kd s g 'ﬁ 1 -
Aatiu YeAuntamS sueMIAMFTINY Y1IA 1.50 x 2.00 x 1.00 v, ("H1axe1xEn) RuTiRUMIAD 3 A5 .20,

a Vs
IMINTHIVIN

-4
RINSIVYU
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A NEXT 2ndc0, 1m0

IA59M3 : The Embassy (Building A)

)
zﬁ
=n.

03-10-2023

EMIMUIUMsMIauelsyea (115U WWTP-01)

Tnsamsidenldnisiia Acrosol Taverdvgauvizdluaniludigad Taedaieszinsemaliludu

4 g o o .o
1. VAN NdeIMIT M UNITA9A Aerosol

° Yt a3 o a a A
mrualitszeznatazesindanunn luau = 25 i
= a Aq Yo o
ANNANVEIAUT 1Fi9A Aerosol = 1.00 wAg
2. 8R31A131AA Aerosol MINTELVVLLA
- 8951M5LNA Aerosol 1MNUBIANDINS
HNTIMIIANDINAVDUAT DUANBINA = 0.0125 v/ AUN
IR OURNINIA = 2 %A
y
AaUULT U Aerosol VINLBIANOINA = 0.025 v/ AUN
- 8A51M540A Aerosol 1NAIUUOLUT VAN N
HNTIMIIANDINAVDUAT DUANBINIA = 0.0083 v/ AU
IR OURNINIA = 1 %A
o 2 e P
At udTIw Aerosol MINVOUSUEA N = 0.008 avNAUN
y
39u/5118 Aerosol MNNITDITIU = 0.033 AV AU
y v y
U Aoam NN lumsmea Aerosol Hanua = (0.053x25)/1.5 A3.4.
= 0.833 A5
" a oA o
3. uateaUiiesessuLiuaazentany
MruavIALeMInaLeedaoy At = 1.00 .
812 = 1.00 .
-
an = 1.00 .
= 1.00 A3,

v

NIVIALsAUNIAKTioMInayo0Iany A1 1.00 1. 817 1.00 W. 80 1.50 1. WHARWNIAY 1.00 A5.41.
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A NEXT 20000, 1

1n59M5 : The Embassy (Building B)

b

uN : 03-10-2023

siEMmImuIumImiauelsvea (§1M5u WWTP-02)

¥ o

Tavsmsifonldmsmin Aerosol Tnvorfogauridluduiluaigady Taoduioszuieemalludu

J A4y [ o o
1. viaRuURNAaINIE M TUMIMIA Aerosol

AmualiTiszeznmazeonhidafusnlufiu = 25 2w
AMUAnveauR19mia Aerosol = 1.00 uns
2. 9A5IMILAA Aerosol 9INIZVVINITA

- 9R3INILNA Acrosol VINUBIALDINE
SATINMIIALBINIAYOUFIBUAOINFA = 0.0125 avuAuh
Suuedeudvenna = 2 %n
FarhiRaal Aerosol 1NBRLBINS = 0.025 TR TRT

- BATINIIAA Aerosol MINTIULBUYT UMW
SAsMIANDIMANEIRT DURYDIMA = 0.0083 avuAUNN
e suduene = 1 %A
Farhnfina Aerosol MNipYFUARM = 0.008 v
s394 Aerosol 91ARARBITIU = 0.033 avAUN

ug‘/ ¥

J d’ o o :’I
A9UU Ao INUA TuMItI98 Aerosol NIVUA

(0.053x25)/1.5 a5,

= 0.833 £13.4.
3. vinaieAuesesfuSinuazessany
MyusIUInUBMIAaZ 803a0Y i = 1.00 .
g1 = 1.00 .
an - 1.00 .
= 1.00 f5..

v A A

1 £ '
INVUIALOAUNIALAT HUHDNMIAGL DAY A9 1.00 3. 8712 1.00 . N 1.00 u. AURAUNIAY 1.00 AT.1.

=] Ve
WINIHIVTN

~
@ynztey
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A NEXT 2ui 00, 1m0

1n39M3 : The Embassy (Building C)

o

Ui : 03-10-2023

EMIMUIUMIMIaLe]s¥oa (WWTP-03)

Tnsemsiden1Fnsmia Aerosol Tnoondoyaurizdluduiiudagady Tnedeveszineeme 13 ludu

»

£ S w o o o
1. vANUNAABIMI T UMIA9A Aerosol

a Vet H a4 w = =
mvualiiiszeznaayesni@anunnluay = 25 i

1
=

AuanveaRun 14/199 Aerosol = 1.00 A3

2. 9AFINSINA Aerosol 9INTZUVIILA

- 973IM319A Aerosol 91NUBIANDINIA

PATINMIAVDIMAVDIATOUANDINSA = 0.0125 av.u./ i
fuuATeARNeIMIA = 2 %0

4 1 = = =
@auS 1 Aerosol 9INLBIANOINIA = 0.025 av.u. A

- 8315108 Aerosol 91naIULBUSUAN N

SAnMIANIMAvBIRTBuRNO NS = 0.0083 av.a A
SnuAisuRueINIA = 1 %0
Fuhututa Aerosol 1nUelSuanm = 0.008 Avu AR
s213 010 Aerosol IANIABIAIY = 0.033 avu/ i
$11fu RoamsAuflun1s s Aerosol Hanua = (0.053x25)/1.5 @5

= 0.833 TR

3. yuAveAuieIassuSumazennny

fvuavuIaliefdnazosdnoy ah = 1.00 u.
o = 1.00 u.
an = 1.00 u.

= 1.00 N7,

o

. . v
nnvAteAURtAwS suNofinazessay nd1e 1.00 4. 817 1.00 1. & 1.00 1. AURAEUNIAY 1.00 As.%.
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~
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2 NEXT 2ud 00,110

1n5aM5 : The Embassy

Sun : 11-03-2024

NHNHEAMINUBNHIIN

v
o

¥ o L d ' v A da H P &4
pszunhuinuiui lagsau Tnsems daulnaiihnhnsiifanneimsneluTassmsueziruiianasn Feezssue
' H . H v A ' o VoA
aweTzInnhdssae dHumsssuiehdmsviui lnssnmsudeenturesdiufie

Y a4, 5 4 o d . o y
-hidsidumsiniud szgnszuellgieimhgahsvedlnsaimsneussueasgviossinnhmimsag

¥
a

A . o o H oo e Xy 0 ¥ ¥
-hrunnouunaziuidig nwluTasans ez lnasaufuasgrieszinehdurniieini lddsdeviand Famsssuinisu
¥ P vo 4
yoalnsems Tdeoniwy Taseadedee 13dai

) 3 2 v ' & ' ¥ v s a
1) szuuneszminaves Tasams19ve HDPE vwnaidusguina 10 17 druteszinniduldverfiensunsaaSuman

1 4

4
wAdUHIELENA19 0.3 AT, 0.40 AT, 0.60 1WAT LAYTITEUIEN Slope 1:200

1]

w3 o 1o 3 A g (Y a
2) HaWNUI(MANHOLE) ﬁmwuawnm"ﬂmﬂuuawnﬂaufﬁmﬁiumﬁn‘umﬂ 0.60x0.60 Lun T

1 1] LY g )
wazandenmiruiivuin 0.80x0.80 tuns

. o d A 34 - id o X g FISEIN
wannaaid iy 1FlumsdnamSunanhdugaiiuZnenhduingfegluiuiiTnsems eh o

v
ar

' ' Y oa A de o ¥ oaoud
HIFURUDNUDH U MNUIHTDOWRUNRNAN VU NAdU

1) MISAIHIUMIBATINSTITUISMADUM TN
2 4
Tagvnnun Tasemstszui = 8000.00 YRR
2 ' o & & A &gy
FagmmnounannTasems Wunuiiine dddaic = 0.30
¥
-amssawiavead @)

9 5 4 v )
nanilvauuNiszngimanaums Kerby's Equation

Y 2 4 y
nanh Inavuiunszni ) [0.67)xLx(n/(s" )"
A 4 ¥ 3 w S A Ao ~ '
Famnufiszioihvednsems neumsnauuiuiuig @uuniv)
U A1MUART n #1151 Bare Packed Soil, smooth = 0.1
ANAMVDIAIAY (s) 1: 1000 = 0.001
2 4 y
syozn Inage vosuiszneh (L) = 112 wAg
= 373.34 W
o 8 o g _ 0.5.0.467
alu pmnssuiivea () = [0.67x373.34x(0.1/(0.001 )]
= 22.57 u
3
- MIFIUINNIAT Q;py, 921935 Ration Method TneiisazBun Asil
-6
NNYAT Q = 0.278x10 C.LA.
3 Ll
\iie Q = 8031m9 lvavonihdify @u./AuT)
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2 NEXT 2000, 1m0

c = fulsganims Inaveswoahiiiu fusnaiy
I = ANl vorl (U
= 4097/(t,+27Y°0.91
A = v{u'?'ﬁzmuﬁ (GERD)
t, = pmnssdaveah ; 22.57 wil
unum I = 4097/22.574271°0.91
= 117.44 W/,
Qi - 0.278x10 *x0.15x22.57x8000
= 0.078 au.uAuh
2) AmnemnsanmIsznhwiatanninsns
2.1)  A1C nasmswan
A Tnsanisudatann = 8000.00 AIY.

o "y o £ faa o o &
ﬂ'I‘LI1ﬂlH1ﬂ1ﬁHﬂ5$ﬁﬂﬁﬂﬁ"lﬂﬁuﬂﬂ‘llﬂﬂ‘u'lﬂ?ﬂulﬂﬂﬂ (A1 C 1nay) yaeiut lnsemsvun

&
ATNN 1

' o A 4
UAANAT C 1NAY VOINUT IATIMS

O T— fulszansms Inaves © swaid ()| dunlszanims naussay
AT, - (AQ)

ﬁuﬁmmiﬂquau 0.85 3,450.00 2932.50

Muftav, nifaulag v,

v " 0.85 3,136.28 2665.84

F11nsems uazduq

sz o 1.00 160.00 160.00

AR T 0.30 1,253.72 376.12

fi1C 1Y 0.77 8,000.00 6134.45
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228.79

9.00

9.00

3.00
243.00

>= 228.79

0.078
0.003

fnfu sanasgnivesienini WeswivBuanhdsdefuveslnsems

¥

o ra o v P v
Fotin liifusas vaneull Tnsams az'ld

Qiou ~ Quhity
0.073 - 0.002
0.075

4 NEXT 2udc0,1m

L ¥ o g Pt ' H o & w 3 '
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ayv.u.
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au.uAuwi
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av.u/ UM
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A wog v fa o v oA R a o H
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13iiu 60% vosdns1 lnaneoudilnsans
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v o ¥ o g ¥
2.2y myndnuinasdsessnifubgegavessudiminiy

A 4 2
HUNTEVWU, A

R4 NEXT 2nc0.m

(ndvnounannInsams)

AuitTnsamss = 8000.00 AT, aalaonsiva c = 03
Huishdushszyumiaah = 8000 A5 C = 085  (RuRudmdatannTnsams)
wjahy c = 03 Ghuftdemdsiaminsem
i = 6.58628 5.0, c = L0 Ghifmszdeby
HuiEdn = 125372 A%AL c = 077 Fundoudaiannlasans)
Fufiase = 16000  As.N. s I = 11744 @ Te22.57 wiid nyammumiuns
ssoznavhente | Saswluan [Feden | Bmenhru | Wnanh | saBeanh | szesnenbidie | Bainanfudniemianh MII2I000N Pnanh | dalua
1201 (¥u) e /) ) (@u.) oy (@au.a) U a1 B $as1 T nawde | szeb
01 6 125.71 12.57 100.56 201 98.55 7.82 021 75.57 0.040 14.40 61.17 042
0.15 9 118.68 17.80 142.42 2385 139.57 11.74 0.20 107.02 0.040 21.60 85.42 0.59
025 15 106.84 26.71 213.68 427 209.41 19.56 0.18 160.57 0.040 36.00 12457 0.87
0.5 30 85.79 42.89 343.15 6.86 336.29 39.12 0.14 257.87 0.040 72.00 185.87 129
0.75 45 7189 53.92 43137 8.63 422,74 58.68 0.12 324.16 0.040 108.00 216.16 1.50
1 60 62.01 62.01 496.08 992 436.16 7825 0.10 372.79 0.040 144.00 228.79 1.59
15 90 48.34 7326 586.08 1172 574.36 11737 0.08 440.42 0.040 216.00 22442 1.56
2 120 40.43 80.86 646.90 12.94 633.96 156.49 0.07 486.13 0.040 288.00 198.13 138
3 180 30.26 90.78 726.23 1452 71170 234.74 0.05 545.74 0.040 432.00 113.74 0.79
4 240 2430 97.19 777.50 15.55 761.95 312,99 0.04 584.27 0.040 576.00 827 0.06
1 tsidiusasmssznehieudaun 9 sarmssznethesnvestamianh @hemsguszaneyorifice
Srsmissmhieuiann = 0.078 auu Au Sasnmssntheende )+3) - 00043 av i
2) saifusasnsssuamimaniann Tavasa maedusasszmeiniomizndorifice Wiy = 00737  auyAudh
FuRuds fiszinbesniauase = 0.000 au A senmsasszetiniomizaiorifice . 04000 auNAuh
fufidnden fszumhoonlavase . 0.000 avu Ak fiailu = 51282 % woasast Twaneuvianninzans (lufiv 60%)
fimtlu dasnzszureTavasesom = 0.000 v Aui 5) u;duu1ﬂﬂnuﬁn1§1 NARIEELY
3 Bnanhideiidosszune Puenhnandehniomianhgage = 22879 auu.
Wanenfudeiifosszume = 371720 auw/u fnaviurunn . 3 i,
pa¥rruniude desey = 24.000 Lot
Fatuaz s szuofidios = 0.0043 TR
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AINIFIVINY

-
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1.1 Peymneaduszun T (veanunjugisdus wazden lugosieiiduld) (Fum 03/10/66)

- nsdilnd TnsamsazFunszua’liih Taes i Iihussgeriundeutlas Taaulasidhussgenn
ms"lﬂﬂﬁmgﬁmﬂmmﬂ 22 KV H1U Transformer %¥Hf Oil Immersed (Hermetically Sealed Type) Y110 800 Lo 1,600 KVA
s1austheas 1 9a uilas Wi 22 kv 151 4007230 v e 18 Load d19 TunnizinduaszInsems

finnudesms1¥ias Iwinlszua 3,000 kVA nszualfudgieninudazfesuuiaiesas 40 ueunlf
- nsdigmiu lufiseaduilia v

mslflhalassmsaansesunnms1$lneh sl

1) fAsnssumsliuasade Aadudesns 15 veaFunans Wi sieuasin s 1F i wihd 450 Kva

2) mﬁﬂg'qm’%mqnﬁﬁm%’unumfﬂa’f' aatludevay s veaBunams it msFuf iy 150 Kva

3) miﬁﬂé’qm‘i"mgnﬁﬁm%’mzwmﬂ'ﬂﬁn?m Faluosaz s vesuBnams F Wi iemuasins 19 Wihdy 150 Kva
4) mInasuntesliueme Aashifesas 35 veaBnams 1F Wi ianuains 19 W i 1,050 KA

5) amRuszvuANdmelueims Aadiudesas s veaFnums I iwihimuedms 19 itsid 150 kva

6) midnsaniedldivih aadludesas 30 veaRmams i anuetas 19 Wfuid 900 kva

¥ ¥

F 4 3 9 ¥
7) msaedussesguihdudmivguinnnsuldau Aadludevas s venSuamslflimamuetimslFluduiny 1s0 kva
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| NEXT 200,10

swmsmaaszuy i
1n59M15 : THE EMBASSY
Fufi : 27102023
A miemssanvuandeulasdmiuse Il insenis BUILDING A
1. TuaaIdhteswnueseints

Tnaadesrindiua = 123 gila lillszuhanudusindiunan

¥

- #Basin TYPE 1-BR 32 SQ.M yaii 32.00 950, = 21 giln vz 18 Tnasvgiie 438000 VA
_oawn TYPE 1-BR 34 SQ.M naitud 3400 A5 = 39 yila v2'1d Inaa/giln 456000 VA
- #eain TYPE 2-BR 50 SQ.M 1nafii 50.00 A3.u.= 28 yiln vz 1@ Tnan/giln 6,00000 VA
- #eaiin TYPE 2-BR 51 SQ.M MnAfi 51.00 @3 = 1 gile o2/ Inaasyila 6,090.00 VA
- Wouin TYPE 2-BR 54b SQ.M vu1aiudi 5400 @3.0.= 7 giin 9z 1A Twana/giia 636000 VA
- #Hoefn TYPE 2-BR 54c SQ.M e 5400 A5.4.= 7 yiin 0z'ldIvan/gila 636000 VA
_#ouin TYPE 2-BR 55a SQ.M Miaitu# 55.00 @3.U.= 7 gile 921/ Innasyiia 645000 VA
- ¥o4Wn TYPE 2-BR 55b SQ.M e 5500 @54, = 7 giin oz 1@ Twanasiia 6,450.00 VA
_#ouin TYPE 2-BR 57 SQ.M WA 57.00 A3M.= 6 yiin 9z 18 Inaa/yile 813000 VA

¥ ] ¥
Tnaavesiuinnedonmua hiiszumnhanudusnndunars S 123 giia suowlae

’ ¥
¥ InduFaudunnmefmua1sed 9.5 veunaspumsandmieldfhdmivlszmealne w.e2ss6 0218

Hosfi 1-10= (0.9 x 8130 x 6) = 4390200 VA
(0.9 x 6450 x 4) = 2322000 VA

Hesil 1120 (0.8 x 6450 x 3) = 15,480.00 VA
(0.8 x 6450 x 7) = 36,12000 VA

#eadi 21-30- (0.7 x 6360 x 7) = 31,16400 VA
(0.7 x 6360 x 3) = 13,356.00 VA

Wouft 31-40= (0.6 x 6360 x 4) = 1526400 VA
(0.6 x 6090 x 1) = 3,654.00 VA

(0.6 x 6000 x 5) = 18,000.00 VA

Heai 41 4u'hl (0.5 x 6000 x 23) - 69,000.00 VA
(0.5 x 4560 x 39) - 88,920.00 VA

(0.5 x 4380 x 21) = 4599000 VA

s Tnanvesiuiinnerdunanun S1uau 123 gia 404,070.00 VA
IInsfiusos - ..........

e (R
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& 4 & ' o '
2. Tnanveafiui 19 ss Towivia il lifiszuuvhanududiunans

)
2.1 utlausruldau

- VR ROOM 28.44 AU, Tvaa'liih = (120 x 1,016.00) 341280 VA
- EuAnE 95.05 AT.4. Tvaa'lWh = (20 x 1,016.00) 1,901.00 VA
~sleushieu 119.91 AT.Y. Tnaa I = (20 x 1,016.00) 2,39820 VA
- Pool Deck 57.01 AT.., Twaalv#h = (20x 1,016.00) 1,14020 VA
-aszwthludu 95.70 AT Tnaa'lnl#h = (20x 1,016.00) 191400 VA
- 117.86 A5.4. Tvaa' W = (120 x 1,016.00) 14,14320 VA
- Kids' Club 55.00 AT.31. Tnaa T = (120 x 1,016.00) 6,600.00 VA
- Hosdeninesyo 6.27 MT.A. Tvan' Wi = (20x 1,016.00) 12540 VA
- Heademineind 744 n3.4l, Tnaalid = (20 x 1,016.00) 148.80 VA
-1ieq ... 11.33 AT Twaalvi = (120 x 1,016.00) 1,359.60 VA
- Sunken Landscape 166.09 A5.4. Tvaalth = (20 x 1,016.00) 332180 VA
- SHOP 95.12 A5, Tvaa T = (120 x 1,016.00) 11,41440 VA
- Service & Circulation area 114.61 93.41. TvanIvldh = (20 x 1,016.00) 2,29220 VA
s Tvaavesiuilfilss Towhia il Tidszimhanududiunars su 18eu 50,171.60 VA

F
2.2 utlaunugu 1

- dnihau 89.08 AI5.4. Tvaa Wi = (120 x 1,016.00) 10,689.60 VA
- Tosdousy 75.15 A4, Tnan Wi = (120 x 1,016.00) 9,018.00 VA
- Service&Carpark arca 1,627.14 A3N. Tvaandh = (20x 1,063.00) 32,542.80 VA
souTvaavesiuiildsy Tomhiahl Tifiszinhanududaunas Fu 1 5225040 VA

2y
2.3 uilauwusu 2

- Bar and Gameroom 80.65 AT.1. Tvaa'lWh = (120 x 1,016.00) 9,678.00 VA
- Co-Working Space 88.79 M3.u. I'I/I‘ﬂﬁ"lﬂ‘ﬂ'l =(120x 1,016.00) 10,654.80 VA
- Service & Circulation area 14351 AT.N. Tuaalih = (20 x 1,063.00) 2,870.20 VA
s Tnaavesiuildals: Tombia hl Tfssuuhanudusauna $u 2 23203.00 VA

» v
2.4 wilauiusu 3

- Service & Circulation area 157.01 A5.%. Tnaa' W = (20x 157.01) 3,14020 VA
2 4 3 res » ' g

5yu Tnanvesiui 145 Tomnina I Tuliszuuhanubudiunate ¥u 3 3,14020 VA

Innsfifusns - ........

O .
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X %
2.5 utlaunusu 4
- Service & Circulation area 157.01 ®15.4. Twaa 1 = (20x157.01) 3,140.20 VA

b 4 1 ) b A
s Tnaavesiui ldise Toaniia il lusiszuvhanududiunane ¥4 2 3,14020 VA

-
2.6 nlaunusu 5
- Service & Circulation area 157.01 f5.4. T'Viaﬂvl‘ﬂ‘m =(20x 157.01) 3,140.20 VA

X 4 & 5 o [ I
sau Tnanveaiud 195 Tosahia Iy lusiszuuvihanududiunats v 2 3,140.20 VA

2.7 waudusu 6
- Service & Circulation area 157.01 AIT.4. Tvan vl = (20x 157.01) 3,14020 VA

¥ 1 [} »
s2u Tnanveeiud 195 Toglia ) Tifiszuuvhanududiunats vu 2 3,14020 VA

2.8 uilauwuyu 7
- Service & Circulation area 157.01 A7.4, Tvaalddh = (20x 157.01) 3,14020 VA

é‘ 4 o N ° 1 9
59 Tnanvesiud 194ss Terina il Tuilliszuuviharududiunane ¥u 7 3,14020 VA

22
2.9 wlauwuyu 8
- Service & Circulation arca 157.01 A5.4. Tvanlvdh = (20x 157.01) 3,14020 VA

X 4 & . 5 ' 4
s9u Tuanuesiud 19use Tomina'll Tifiszuushanududaunats 3u 8 3,14020 VA
2,10 plauAuyy eradh
- Service & Circulation area 1,002.50 A3.Y. Tnaa I = (20 x 1,002.50) 20,050.00 VA

14 3 ) v
s Tnanueenud 195z Toanina bl hitiszuuhanududiunaie su mavh 20,050.00 VA

Col
3. Tnanvesginsaldunae

- Passenger Lift 2 Set 30,000.00 VA
- szuuﬁuﬁma:ﬁuaiziwﬁ 2500000 VA
- TEUUTLUYBINA 20,000.00 VA
- szunReds 10,000.00 VA
Tnanvesginsaldunanisan 85,000.00 VA

Innsdiuses

taunziiey
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¥
570 Tnan Tf1vesermanavus

Tnaaeeineidy

& 4 &
Tnanvesiu 19152 Towrlvia lu @urududmass 0.8)

Tvaagunsaiamnais

¥
sauTnanldihveslasiniseims A nenua

12
52 Tnan lWi1vede1n1s B isnua

fan1s 1Fauniteutlas 125%

w
LV

YUIRYD3 METER, Circuit breaker, moilou vesdesvinuazdud

¥V
HUUT e
Wo4%in TYPE 1-BR 32 SQ.M
M

04NN TYPE 1-BR 34 SQ.M

¥ s

04NN TYPE 2-BR 50 SQ.M

1) [

YedWn TYPE 2-BR 51 SQ.M

1 [

¥io4Wn TYPE 2-BR 54b SQ.M

1Yy as

83NN TYPE 2-BR 54c SQ.M

Moein TYPE 2-BR 55a SQ.M

£ a

#eIWN TYPE 2-BR 55b SQ.M

#o4Wn TYPE 2-BR 57 SQM

Ao Ivaa

19.04

19.83

26.09

26.48

27.65

27.65

28.04

28.04

3535

R - - R - - 2

waRTesdn

15(45) A 1P
15{45) A 1P
15(45) A 1P
15(45) A 1P
15(45) A 1P
15(45) A 1P
15(45) A 1P
15(45) A 1P

30(100) A 1P

Inansfiiirng

1avnziion

Siluoadenlivdeutnalndhving 1600 kvA. §1u3u 1 10504 et elnan w1 Hlnssms

ginsaifeaniu
MCB 2P 40AT
MCB 2P 40AT
MCB 2P 40AT
MCB 2P 40AT
MCB 2P 40AT
MCB 2P 40AT
MCB 2P 40AT
MCB 2P 40AT

MCB 2P 80AT

404,070.00 VA
131,612.96 VA

85,000.00 VA
620,682.96 VA
636,473.68 VA

1,571,445.80 VA

vameieu
2x10/4G IECO1
2x10/4G IECO1
2x10/4G IECO1
2x10/4G IECO1
2x10/4G IECO1
2x10/4G IECO1
2x10/4G IECO1

2x10/4G IECO1

2x25/10G IECO1
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B. muwagnssidesiunieulasdniusege / nilowladluvhdmiau 1 w3es
seupIfhdunssgaiiuszun 22 kv,
E4 ar
Fariu ginseiffeaiudunsege = (1600 kVA /(22kV x 1.732)) = 4199 A

-y o ar ar [ '
denfhdidugunsaiestuduussdugs vuia = 100 A amundeutawdazgn

c. muwnagUnsaldestudiuusen / wileudaslddidmau 1 rves

szuy lWWiduusedniiuszuy 400230 v.

¥
as

@iy il nsaliTeetud1uus a1 = ( 1600kVA /(400 V x 1.732) 230047 A

(@81 Circuit Breaker tflugilnsaifloatumuusadus a1 =2500 AT/ 2500 AF

D. ‘ﬁwu‘mnizllﬂﬁ'ﬂ’lwiﬁﬁuuiwh /mifeutaslihdmiau 1 m‘i“aa

186 = ({100 % x HI(T) ) / %2Z )

I(T) = (1,600 k VA/ (400 V x 1.732)) = 2,309.47 A
Jsc = ((100x2,300.47)/6) = 38 kA

o . @ & e w
@enl¥glnsal uag Circuit Breaker ATULTIAUAM NHAINTZUAAANDT >= 50 kA.

NN
VA Trav-ueui]
KVA AlaTaav-ueudl
v Taavi
KV nlaTaan
Isc ATSUATAIN0T
1A1(T) ATZLE Full load ¥9aviiainlas
%Z #1 Impedance Voltage vasnsiatilag

Irnsfiiuses

rmunziiisy
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9f d' Y 1 = = 1 v d’ 9 9, r d’
1.1 ’llﬂldﬁlﬂﬂ’)ﬂﬂi%ﬂllulﬂﬂ'l (‘lli)ﬂ'ﬂMﬂ?ﬂl1‘]5'.]Umlli'|ﬂﬁzmﬂﬂ1u‘lfﬂﬂ’]1ﬂ’lL’Juvl')) (OUN 03/10/66)

- ndila@ Tasamseziunszua v Taesmie Iidussgeriumdeuas TaowlaslWiussgen
n15"lﬂﬂ1d’mqﬁmmum 22 KV W11 Transformer 1@ Oil Immersed (Hermetically Sealed Type) YU 800 LiAT 1,600 KVA
f1uussng 1 ya ulasli 22 kv §hu 4001230 v 1181163 Load A TuanzinduazInsams

tanudesmslFhaslwinlszuna 3,000 kva nszualdiudhgieninudaztesvuaviesas 40 ueuls
- nadigniu lufinsesduilalvid

msWhhihialasanseansesumnms v gl

1) Aenssunsiiumaade Anshidevas 15 veaBunats 19 R muatinns 19 i 450 KVA

2) mﬁﬂé'uﬂ'?mqm%'s?m?mzumiﬂ*]’f' aathiZeoas s vestFnams Wi wanuaiians 19 WA AL 150 KVA

3) nsdnsuntesguihdmsuszuuiiaide Aadhidesas s veaSums i lifiimuadms 19 ifurisy 150 kva
4) miRaaantelSuena Aashidenas 35 venSnans 1 ihwamuadints 1 iy 1,050 KVA

5) myduszuuaddmeluems Aadluesas s veaFnums ¥ i imuadars 19y 150 KVA

6) miaananteslFliih Aafiudesas 30 venSnam sl it imuaiiais 19 i mify 900 KVA

a & 4 3 o w H ) o ¥ " W
7) mifedunsssguhdudmiuginhnnsuldau Aadlufevas s veaFuaumsldldduimuaiins 1€ dduiiu 150 kva

1/1
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semssnnaszun i m NEXT 2 (0, LTD

1n59M3 : THE EMBASSY

Fui : 27102023

A wmsannuvnandeilasdimivusie il iasenis BUILDING B
1. Traa lhiesiinueseims

Tnaadeaindiuau = 174 gia hilsninrhanudunndaunan

_ ¥euin TYPE 1-BR 32 SQ.M MAfui 3200 A3 = 81 gin 9218 Tnaa/yile
#euiin TYPE 1-BR 34 SQ.M mnafui 3400 A5 = 24 yile wz1dTnaasgiia
_ ouin TYPE 2-BR 50 SQ.M w1 5000 A3 = 47 gyiln 9214 Tnansyiin
- #oa¥in TYPE 2-BR 54a SQ.M vwiAtuf 5400 @A3U.= 22 yiln oz'lA Inaasgila

g 4 o a g 1a o L] o ) °
'I'Maﬂ'um'wuﬁwnmﬁumwuﬂ”lum:uummmLﬁumnmunan U 174 gua sy lay

] ¥
14 Insusaudurnmesmumsiei 9.5 veanasgrumsaanene dfhdmiulsemeine w.a2ss6 0218

Woadt 1-10 = (0.9 x 6360 x 10) =
Waafl 11-20 = (0.8 x 6360 x 10) =
#osfi 21-30 = (0.7 x 6360 x 2) -

(0.7 x 6000 x 8) =
Woafi 31-40 = (0.6 x 6000 x 10) =
Rodt 41 3l (0.5 x 6000 x 29) -

(0.5 x 4560 x 24) =
(0.5x 4380 x 81) =

g 4 o L4 z [J o
571 ITnaave siufivine 1N Ivua S1uu 174 (]

Fnmigusas

aunziiiey

4,380.00
4,560.00
6,000.00

6,360.00

57,240.00
50,880.00

8,904.00
33,600.00
36,000.00
87,000.00
54,720.00

177,390.00

505,734.00

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA
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2. Tuaswesiui1duse Tombiahl Wslszuuvhanududaunaa
2.1 loudtusu 1

- Tosdousu 25.60 M3.4.
- Service&Carpark area 852.45 m3.u.

A 4 & ™ B ' ¥
s Tnanvesiui ldse Toriia Tl Tufissvuharndudiunats $u 1

4 ¥
2.2 wdaunusu 2
- Service & Circulation arca 210.74 915.4.

A 4 & ™ o ) H
souTvanveaiun 19Ys: Tomiiall Lifszuuvhanududiunats su 2

2.3 wiloudtush 3
- Service & Circulation area 210.74 a15.4.

X 4 & 3 ° [ 2
s Tnaaveaiun 195z Tusina i) Tufiszuuvhanududiunas 3u 3

v )
2.4 walaudiutu 4
- Service & Circulation area 210.74 f7.4.

- & e N ' 2
s Tvanaveeiun 1415z Tominalil Tuliszuuvharududiunats su 2

2.5 laudiusu 5
- Service & Circulation area 210.74 AT\,

y : . , z
54 Tnaaveaiud s Tomina It Tufissuuvhanududiunats su 2

2.6 uilaudusu 6
- Service & Circulation area 210.74 a5,

» 1 . v
s Tvaavesiun 191ss Torina T lilssuuvhanududiunais $u 2

PO
2.7 wlautiusu 7
- Service & Circulation area 210.74 a7 .u.

2 4 & . o \ ]
s Tvaavesiun 191ss Towiia 'l hifiszuuhanududiunais $u 7

Tnaalf = (120 x 25.60)

Tnaa'lWdh = (20 x 852.45)

TnaalWdh = (20x210.74)

Tvaa'lWdh = (20x210.74)

Tvaa'lid = (20 x 210.74)

Tnaa' Wi = (20x 210.74)

Tnaaldd = (20x 210.74)

TvaalWd = (20x210.74)

3,072.00
17,049.00

20,121.00

4,214.80

4,214.80

4,214.80

4214.80

4,214.80

4,214.80

4,214.80

4,214.80

4,214.80

4,214.80

4,214.80

4,214.80

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

Inmsffuses L “ ........

!a“"zlﬁuu “"-
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2.8 wloudtudu s

- Service & Circulation area

210.74 a5.0.

v [l 3 ¥
s1uTnanvesfiuiildls: Tomhia ) lufissuuvhanududiunats ¥u 8

z Y
2.9 walaudusy aedh

- Service & Circulation area 1,002.50 f17.4.

4 ¥ 3 F4
s Tnanvasiufildls: Tomina Tl Tufiszuuvhanududiunaie ¥u aadh

L)

3. Tvaaveeglnsaidaunans
- Passenger Lift 2 Set

2 ¥ 2 o2
- ssyvdwi naziluesz ot
- SZUUTTUIWOINIA

=
- szuufens

Tranvesglnsaldiunanssiy

s2uTnan IWihvesernshimua

Traaedrinerds
Traavesitud 1lss Tomhiala Guududames 0.8)
Tnanginsaldiunan

Ea
511 Inanveslasinisnenua

UU1AVBI METER, Circuit breaker, to1leu vasrasinuazium

wUufes My Tvan
#o4%n TYPE 1-BR 32 SQ.M 19.04
#o4%in TYPE 1-BR 34 SQ.M | 19.83
.ﬁ'mﬁ'ﬂ TYPE 2-BR 50 SQ.M | 26.09
#o4%n TYPE 2-BR 54a SQ.M 27.65

R - -

yinasiesia
15(45) A 1P
15(45) A 1P
15(45) A 1P

15(45) A 1P

Innsgiuses

munstiioy

Tnaa'lWdh = (20x 210.74)

Tnan' W1 =(20x 1,002.50)

ginsaffesiu
MCB 2P 40AT
MCB 2P 40AT
MCB 2P 40AT

MCB 2P 40AT

4,214.80

4,214.80

20,050.00

20,050.00

30,000.00
15,000.00
20,000.00
10,000.00

75,000.00

505,734.00
55,739.68
75,000.00

636,473.68

795,592.10

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

vuemeteu

2x10/4G IECO1

2x10/4G IECO1

2x10/4G IECO1

2x10/4G IECO1
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1.1 veyaneaduszu Wi (eanunjandrudusisaziden lusesiniciuld) (Fuii 0310/e6)

- nstiln@ Tasamsezunszualidh Taedmie Iihussgeiumdenlas Taoulasivifussgenn
M3 Idihdauglininuuia 22 KV #1u Transformer 1A Oil Immersed (Hermetically Sealed Type) 4118 800 1Az 1,600 KVA
f1uuedieaz 1 ya utas 1w 22 kv 1 4007230 v tived1a 1189 Load @199 Tumazalnduas Tnsams

innudeems1¥ias Iudnlszuna 3,000 KvA nszua Idudhgieninudaziesnuadesay 40 ueunls
- nsigmiiy lifinsesduiia luih

msWhhihialasenmansesumnms i sl

1) fenssumsTiuaeahs Aadludesas 15 vesBumms Wi muasims WA urii 450 KvA

2) marsuniesguihdmiuszunhils fadludesas s veaSmams 1 lbihwaruaiims 19 lidhondy 150 Kva

3) mianaurtesguihdmiuszuuiimbide fadudesaz s veaSmams i liinimuadne 1w 150 kva
4) msanaussenliuemea Andidevas 35 vesFuans 1 Iwiaruatins 19 fuwhau 1,050 KVA

5) muAuszuuANdmuluens aashideras s veaFnams Wi muasms R AY 150 KA

6) msannunteslFliih Andludesas 30 veaBinums 1 Wik imuatias 19 feihi 900 KA

A ] E b d ¥ ¥ -
7) msaasansssguihdudmiuguinnntuldau Aadudesas s vesuFnamsldlwihvmuains 16 Wduid 150 kva

1/1
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Tn539m9 : THE EMBASSY
Sufi : 27-10-2023

A. Tensanvuianteuasdimius oI 1¥Insan1s BUILDING €

1. Tuan Il eainuesernis

Tnaadeanndiuau = 175 giia hifissuwhasudusindaunms

td o

F v
- #84Wn TYPE 1-BR 32 SQ.M uw1afiui

- ¥oeWn TYPE 1-BR 34 SQ.M sadui

- #94Wn TYPE 2-BR 50 SQ.M 1A u#
Yo 2 4

- 184NN TYPE 2-BR 54a SQ.M 9U1ANU

A

- ¥aa¥n TYPE 2-BR 54b SQ.M yuiaiaui

¥ [
- #9Wn TYPE 2-BR 54c SQ.M w1aiuf

32.00

34.00

50.00

54.00

54.00

54.00

A73.3.

a3,

swmamuInszuy it

15

83

56

14

1

6

A NEXT 2w 00,1

yiin z'ldInaasyiia
yiin 92 1A Tnaasyiin
yiin 92 1dTnaasgiin
giin 92 1d Tvaasyiin
yiin 9z 1d Tnaa/giin

yiin 92 1a Tnaaryiia

j 4 a o 5 a. Q . [J = o
Tnaavesuiinnedonivua lifiszannimamidunindaunars S1uan 175 giia fuanlee

19 Tndudauaudninefauasnd 9.5 veanasgrumsaaama ihdmivdszmelne w2556 1216

Hoedl 1-10 = (0.9 x 6360 x 6)
0.9 x 6360 x 1)

(0:9 x 6360 x 3)

v o

#edn 11-20= (0.8 x 6360 x 10)

#Bad 21-30 = (0.7 x 6360 x 1)

(0.7 x 6000 x 9)

g =

#adIn 31-40= (0.6 x 6000 x 10)

4 X
o 41 3u'ly (0.5 x 6000 x 37)
(0.5 x 4560 x 83)
(0.5 x4380x 15)

» ] A
s Inaauesnuiine 1fonanua $1MU 175 gila

Frnsdffuses

wynziioy

4,380.00
4,560.00
6,000.00
6,360.00
6,360.00

6,360.00

34,344.00
5,724.00
17,172.00
50,880.00
4,452.00
37,800.00

36,000.00

111,000.00

189,240.00

32,850.00

519,462.00

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA
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£ 4 & o N '
2. Tnoavesiun1dse Temina ) lufiszuuvhanuBudiunas

v »
2.1 wauiusu 1

- Tasdousu 35.56 A3,
-fum 4775 ATA.
-2 47.37 A5,
- Service&Carpark area 461.49 A5.4.

. , , . . z
57w Tvaaveesiui 19ss Towmma Ty Tidszuuhanuidudiunaie $u 1

2.2 wlaudusu 2
- Service & Circulation area 206.72 a15.4,

2 4 v & . S \ g,
7 Tvaavesiui ldse Toninaly Tufiszuvhanududiunats $u 2

23 oy 3
- Service & Circulation area 206.72 @13.4,

& 4 & ™ o ' 14
57u Tvanvestui 19use Toaniia Tl liflszuusharududiunars 9u 3

-
2.4 uaunusu 4
- Service & Circulation arca 206.72 n5..

g : . . . 2
s Tnasvesituin 149se Torniia Tl Tulszvuvharududaunaie su 2

X ¥
2.5 uaunusu s
- Service & Circulation area 206.72 a15.4.

v ; . . . L
s Tnanvestun1dss Tosia il lufiszuuvhanubudiunas $u 2

11
2.6 wlauiusu 6
- Service & Circulation area 206.72 113,41,

X 4 & ' N ' A
57 Tnasvesnui1dse Toma'l lidssuuhanuiudiunas su 2

1 ¥
2.7 wilauftusu 7
- Service & Circulation area 206.72 f13.4.

Z 4 ¢ & . 4 s H
s Tvanvestunlddse Tosnhna I lufiszuuvhanubudiunais ¥u 7

Tnanldfh = (120 x 35.56)
Tnaalvf = (120x 47.75)
Tnanldi=(120x 47.37)

Tnanlwi1 = (20 x 461.49)

Tnaalir = (20x 157.01)

Tnaalvi = (20 x 157.01)

Tnaali = (20 x 157.01)

Tvaa T = (20 x 157.01)

Tnaaliih = (20 x 157.01)

Tvaa' Wi = (20 x 157.01)

Inansffiuses

ravnziioy

4,267.20
5,730.00
5,684.40
9,229.80

24,911.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

4,134.40

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA

VA
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K4 ¥
2.8 uauAuTu 8

- Service & Circulation area 206.72 A15.4. Tnaalid = (20x 157.01) 413440 VA

y g : . z
s2u Tnanwearui 1915z Tonhia lJ Tufiszuuhanubudiunaie ¥u 8 413440 VA

E- )
2.9 urlauiusu e

Tnaald1 = (20x 1,23.58) 24,611.60 VA

- Service & Circulation area 1,230.58 A5.4.

souTnaavesuR19Use Tomiia T Tifszunhanududunats su e 24,611.60 VA
3. Tnaavesgnssidaunan

- Passenger Lift 2 Set 30,000.00 VA
- szanfuth pazduaszdwh 15,000.00 VA
- STUUSTLNRIMA 20,000.00 VA
-szuvuRems 10,000.00 VA
Tnaavesginsaldunatesan 75,000.00 VA

v
51 Tvan Tufvesemsnavua

Tnantesvinetde 519462.00 VA
Tranvesiud19lse Toviia ll Guuduramed 0.8) 62,771.04 VA
Tnangunsaitunat 75,000.00 VA

)
571 Tvanes Insesnisnanua

fanslFundeuag 125%

aativaudenlndeuladlvihvina 800 kvA. 101 1 19304 et lnan I lFasems

YUIAUB9 METER, Circuit breaker, #01jau vaavpenunz i

657,233.04 VA

821,541.30 VA

ULV DY fium Tnan vnaniesia gnsalfoadu vwameeu
¥Batin TYPE 1-BR 32 SQ.M 19.04 A 15(45) A 1P MCB 2P 40AT 2x10/4G IECO1
WoaWn TYPE 1-BR 34 SQ.M 19.83 A 15 (45) A 1P MCB 2P 40AT 2x10/4G IECO1
Woain TYPE 2-BR 50 SQM 26.09 A 15(45) A 1P MCB 2P 40AT 2x10/4G IBCO1
#oAWN TYPE 2-BR 54a SQ.M 27.65 A 15(45) A 1P MCB 2P 40AT 2x10/4G IECO1
Woasin TYPE 2-BR 54b SQM 27.65 A 15(45) A 1P MCB 2P 40AT 2x10/4G [ECO1
Wounin TYPE 2-BR 54c SQM 27.65 A 15 (45) A 1P MCB 2P 40AT 2x10/4G [ECO1

Famsfiuses

raunziou
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B. muweginselfesdumiaulasdussgs / niloas o 19309
seuu IWdhdmussgaihuszun 22 kv
Aol gunseiffesiudunsegs = (800 kVA /(22 kV x 1.732)) =

4 [ o s 1
@enthdilugunsaidestudiuusdugs vuna = 30 A amfumleutausazgn

¢ > H o 4
¢. wvwegunsaiesiuduused / wilaulas Mg 1 n3es

seuvIdhdunssduiuszuy 400230 v.

v
& o

niu giinsalfesiudunsed = (1,250kVA /(400 V x 1.732)

i@ N Circuit Breaker ifugUnsailosiudrmusedud vua = 1250 AT/ 1250 AF

D. munianszuadnesdmusd / nieudas Idisieou 1 @509
Isc = (( 100 % x IN(T) )/ %Z }
IfI(T) = ({1,250 k VA / (400 V x 1.732)) =

Isc=((100x 1,804.27)/6) =

@enldginsal uaz Circuit Breaker A1 sdUAM ANMINTZUTEAT >= 24 KA,

LETIINAL)
VA Taavi-ueuil
kVA nlaTaavi-ueud
% Taavt
KV flaTaav
Isc NIZUATADT
1(T) ASZUH Full load vaavdauilas
%Z f1 Impedance Voltage upanalaulas

Fanafiiuses

raunziiian

21.00 A
1,15473 A
1,154.73 A

19 kA

""-""""‘“"
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578715AUI OTTV hay RTTV




81A13 A




' of ¢ o
!, nsWRIWAISTUMALNU FYIUAINTIDUINENEINITU
ua::nu-%’nﬁwﬁ’aa:lu 9 9
& nscvsawduou Tnelyluswnsy BEC Web-based

Building Information

Project Name : THE EMBASSY (Building A)
Building Name : THE EMBASSY (Building A)
Building Type : 21P13YA
Location : Yay3
naunlunsoenLUY
nden 1 naden 2
si'mmmeﬁvgnszw Tyuszifiuanasausiu
1. STUUNTAUBINAS OTTV: failed WAIIUVDIDIAS AUV
floanuuy a1AnsTlaNeBa

RTTV: passed

2, FBUULENEIN passed
3. szuudiuainmia passed
4. syuunaniisau unset

passed

a [
aﬂswmuwamsmmww passed

Building Energy Consumption

Building Energy consumption :

Energy from PV System :

Energy from Heat to Electrical System :
Energy from Other System :

Net Energy consumption (Evaluated Building) :

Net Energy consumption (Reference Building) :

1,338,752.099 kWh/Year
kWh/Year
kWh/Year
kWh/Year
1,338,752.099 kWh/Year

1,492,748.976 kWh/Year

Building Energy Code Compliance : passed
Building Envelope System
OTTV (All Zone) : 81.298 W/m?
OTTV (A/C Zone) : 81.298 W/m?
WONEAS LT 7 Ty 2567 e 13:20 W 1 970 19
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NSNWERILIWIISTUNALNL

' ar J as
NBITUAINTTDUINYWANTU

& uszay¥nwdootu v h .2E
&) nszvsowasonu Taelalusunsu BEC Web-based S
Code OTTV : 30.000 W/im?
Building OTTV Status : failed
RTTV (A/C Zone) : 2.501 W/m?
Code RTTV : 6.000 W/m?
Building RTTV Status : passed
Building Lighting System
Total Power : 50,022.000 Watts

Total Building Area :

8,825,800 m?

Power Density : 5.668 W/m?
Compliance : 12,000 W/m?
Lighing System Status : passed
Building Energy by Floor
Floor Name Floor Area Wall Area (m2) Roof Area (m?) OTTV (W/m?) RTTV (W/m?)  LPD (W/m2) OCCU (head/ VENT (I/s) Total Energy
(m2) m?) (kWh/y)
‘ﬁ':'u 1 1,154.200 54.603 0.000 88.961 5.630 0.100 0.250 78,945.121
'ﬁ‘:'l.l 2 1,257.000 387.621 0.000 78.289 5.671 0.100 0.250 181,943.329
‘u:'u 3 1,009.000 420.968 0.000 81.605 5.673 0.100 0.250 172,156.893
1'1,:1.1 4 1,009.000 420.968 0.000 81.605 5.673 0.100 0.250 172,156.893
'ﬁ‘:u 5 1,009.000 420.968 0.000 81.605 5.673 0.100 0.250 172,156.893
'l'lv‘u 6 1,009.000 420.968 0.000 81.605 5.673 0.100 0.250 172,156.893
171.4 7 1,009.000 420.968 0.000 81,605 5673 0.100 0.250 172,156.893
1'1"‘11 8 1,009.000 420.968 600.800 81.605 2501 5673 0.100 0.250 175,885.286
1'1‘:1.1 B1 360.600 0.000 0.000 5.691 0.100 0.250 41,193.898
Building Energy by Zone
—_— Zone Wall Roof oTTV RTTV LD EQD occu VENT Energy Energy Energy Total
Nam Area Area Area Wm2)  Wmd  (W/m2) cop W/ma) (head/ ) Lighting Equipment A/C Energy
(m2) (m2) (m2) m2) kWh/y kWh/y kWh/y kWh/y
F1-Z1 169.000  54.603 0.000 88.461 5.645 3578 0.100 0.250  8,357.040 0.000  22,022.641 30,379.681
F1-Z2  985.200 0.000 0.000 5.627 0.100 0.250 48,565.440  0.000 0.000  48,565.440
F2-Z1 80.300 55.411 0.000 81.506 5.828 3.517 0.100 0.250  4,099.680 0.000  16,214.809 20,314.489
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F2-Z2 121.800 92,433 0.000
F2-Z3 274700 200504 0.000
F2-Z4 208.300 35.273 0.000
F2-Z5 571.900 0.000 0.000
F3-Z1 80.300 55.411 0.000
F3-Z2 121.800 92.433 0.000
F3-Z3 274.700  200.504 0.000
F3-Z4 124.000 72.620 0.000
F3-Z5 408.200 0.000 0.000
Fa-Z1 80.300 55.411 0.000
F4-Z2 121.800 92.433 0.000
F4-Z3 274700 200.504 0.000
F4-Z4 124.000 72.620 0.000
F4-Z5 408.200 0.000 0.000
F5-Z1 80.300 55.411 0.000
F5-Z22 121.800 92.433 0.000
F5-Z3 274.700 200504 0.000
F5-Z4 124.000 72.620 0.000
F5-Z5 408.200 0.000 0.000
F6-Z1 80.300 55.411 0.000
F6-Z2 121,800 92.433 0.000
F6-Z3 274,700 200.504 £.000
Fé6-Z4 124.000 72.620 0.000
F6-Z5 408.200 0.000 0.000
F7-Z1 80.300 55411 0.000
F7-22 121.800 92.433 0.000
F7-23 274700 200.504 0.000
F7-Z4 124.000 72.620 0.000
F7-Z5 408.200 0.000 0.000
F8-Z1 80.300 55.411 80.300
F8-72 121.800 92.433 121.800
F8-7Z3 274700 200504 274.700
F8-z4 124.000 72.620 124.000
F8-Z5 408.200 0.000 0.000

80.632

80.556

56.665

81.506

80.632

80.556

85,817

81.506

80,632

80.556

85.817

81.506

80.632

80.556

85.817

81.506

80.632

80.556

85.817

81.506

80.632

80.556

85.817

81.506

80.632

80.556

85.817

2.501

2.501

2.501

2.501

5764

5.635

5.703

5.634

5.828

5.764

5.635

5.661

5.644

5828

5764

5.635

5.661

5.644

5.828

5.764

5.635

5.661

5.646

5.828

5.764

5.635

5.661

5.644

5.828

5.764

5.635

5.661

5.644

5.828

5764

5.635

5.661

5.644

3.528

3.544

3.128

3.517

3.528

3.544

3.514

3.517

3.528

3.544

3.514

3.517

3528

3.544

3.514

3.517

3528

3.544

3514

3.517

3.528

3.544

3.514

3517

3.528

3544

3514

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

6,149.520
13,560.480
10,406.880
28,224.720

4,099,680

6,149.520
13,560.480

6,149.520
20,183.040

4,099.680

6,149.520
13,560.480

6,149.520
20,183.040

4,099.680

6,149.520
13,560.480

6,149.520
20,183.040
4,099.680

6,149.520
13,560.480

6,149.520
20,183.040

4,099.680

6,149.520
13,560.480

6,149.520
20,183.040

4,099.680

6,149.520
13,560.480

6,149.520

20,183.040

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

‘.f

2E

25,996.157 32,145.677
56,645.085 70,205.565
20,645.998 31,052.878

0.000 28,224.720
16,214.809 20,314.489
25,996.157 32,145.677
56,645.085 70,205.565
23,158.602 29,308.122

0.000  20,183.040
16,214.809 20,314.489
25,996.157 32,145.677
56,645.085 70,205.565
23,158.602 29,308.122

0.000  20,183.040
16,214.809 20,314.489
25,996.157 32,145,677
56,645.085 70,205.565
23,158,602 29,308.122

0.000  20,183.040
16,214.809 20,314.489
25,996.157 32,145.677
56,645.085 70,205.565
23,158.602 29,308.122

0.000  20,183.040
16,214.809 20,314.489
25,996.157 32,145.677
56,645.085 70,205,565
23,158.602 29,308.122

0.000  20,183.040
16,715.119 20,814.799
26,752.700 32,902.220
58,343.391 71,903.871
23,931.836 30,081.356

0.000  20,183.040
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BF-21 175.000 0.000 0.000 5.657 3.285 0.100 0.250  8,672.400 0.000 11,507.962 20,180.362
BF-Z2 60.000 0.000 0.000 5.700 3.47 0.100 0250  2,995.520 0.000 3,740.322 6,736.242
BF-Z3 125.600 0.000 0.000 5732 3.414 0.100 0.250  6,307.200 0.000 7,970.093 14,277.293
OTTV by Wall
Zone Wall Name OTTV (W/m?) Area (m?) WWR
F1-Z1 FiN1 126.497 27.800 Q.75
Fi-Z1 F1s1 49.009 26.803 0.24
F2-Z1 F2E1 12.089 7.800 0.00
F2-Z1 F2s1 92.878 47.611 0.62
F2-Z2 F2N2 89.749 74.131 0.57
F2-Z2 F2wz 76.367 9.003 0.42
F2-Z2 F2E2 12.089 9.300 0.00
F2-Z3 F2w3 90.436 145823 0.57
F2-Z3 F2s3 65.304 43.282 0.47
F2-Z3 F2E3 12.089 11.400 0.00
F2-24 F2E4 56.665 39.273 0.34
F3-Z1 F3E1 12.08% 7.800 0.00
F3-Z1 F3s1 92.878 47.611 0.62
F3-Z2 F3N2 89.749 74.131 0.57
F3-Z2 F3wz 76.367 9.003 042
F3-Z2 F3E2 12.089 9.300 0.00
F3-23 F3aw3 90.436 145.823 0.57
F3-Z3 F353 65.304 43,282 0.47
F3-23 F3E3 12.089 11.400 0.00
F3-Z24 F3E4 85.817 72.620 0.56
F4-Z1 Fag1 12.089 7.800 0.00
Fa-21 Fas1 92.878 47,611 0.62
F4-Z22 F4N2 89.749 74.131 0.57
F4-z2 Faw2 76.367 9.003 0.42
Fa-Z2 F4E2 12.089 9.300 0.00
F4-23 Faws3 90.436 145823 0.57
Fa-z23 F4s3 65.304 43,282 047
F4-23 F4E3 12.089 11.400 0.00
F4-Z4 F4E4 85.817 72.620 0.56
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F5-Z1 F5E1
F5-71 F551
F5-22 F5N2
F5-Z2 F5wW2
F5-Z22 F5E2
F5-Z3 F5W3
F5-Z3 F553
F5-23 F5E3
F5-4 FSE4
F6-Z1 F6EL
F6-Z1 F651
F6-72 F6N2
F6-Z2 F6W2
F6-Z2 F6E2
F6-Z3 F6W3
F6-Z3 F653
F6-Z3 F6E3
F6-Z4 F6E4
F7-Z1 F7E1
F7-Z1 F751
F7-Z2 F7N2
F7-22 FTw2
F7-22 F7E2
F7-23 F7TW3
F7-Z3 F753
F7-Z3 F7E3
F7-Z4 F7Ea
F8-Z1 F8E1
F8-Z1 F851
F8-22 F8N2
F8-22 Faw2
F8-22 F8E2
F8-Z3 Fa8W3
F8-Z3 F853

TILUAINITOYSNYNANIY
Tnglylusunsu BEC Web-based

12.089

92.878

89.749

76.367

12.08%

90.436

65.304

12.089

85.817

12.089

92.878

89.749

76.367

12.089

90.436

65.304

12.089

85.817

12.089

92.878

89.749

76.367

12.089

90.436

65.304

12.08%

85.817

12.089

92878

89.749

76.367

12.089

90.436

65.304

7.800
47.611
74.131

9.003

9.300
145.823
43,282
11.400
72.620

7.800
47611
74131

9.003

9.300
145823
43.282
11.400
72,620

7.800
47.611
74.131

9.003

9.300

145.823
43,282
11.400
72.620

7.800
47.611
74131

9.003

9.300

145.823

43.282

0.00

0.62

0.57

0.42

0.00

0.57

0.47

0.00

0.56

0.00

0.62

0.57

0.42

0.00

0.57

0.47

0.00

0.56

0.00

0.62

0.57

0.47

0.00

0.56
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F8-Z3 F8E3 12.089 11.400 0.00
F8-Z4 F8E4 85.817 72.620 0.56

RTTV by roof
Zone Roof Name RTTV (W/m?) Area (m?) WWR
F8-Z1 Rl 2501 80.300 0.00
F8-22 R2 2,501 121.800 0.00
F8-Z3 R3 2.501 274.700 0.00
F8-z4 Ra 2501 124.000 0.00

Opague Components in Wall

Wall Name Section Name Component Name Area (m?) Uw (W/m2°C) DSH (k//m?  Solar Absorbtance TDhegq (°C)

F1N1 F1N1 ABUNTIRANLRIUYY - 27.800 1.628 127.680 0.300 7.428
copy

F151 F151 maun’s‘mmammmgu - 26.803 1.628 127.680 0.300 7.428
copy

F2E1 F2E1 ABUNTMRALIAIUYY - 7.800 1.628 127.680 0.300 7.428
copy

F251 F251 RBUNGALANIATUY - 47611 1.628 127.680 0.300 7.428
copy

F2N2 F2N2 ﬁaun‘s’mmamﬂnwgu - 74.131 1.628 127.680 0.300 7.428
copy

Faw2 Faw2 AeuRiAma Y - 9.003 1.628 127.680 0.300 7.428
copy

F2E2 F2E2 ABUNIAIIALLR UYL - 9.300 1.628 127.680 0.300 7428
copy

F2w3 F2w3 ABUNSINIAWIRIUYY - 145.823 1.628 127.680 0.300 7428
copy

F253 F253 ABUNTALIBLLITUYY - 43.282 1.628 127.680 0.300 7.428
copy

F2E3 F2E3 ABUNIMANALLIRIUYY - 11.400 1.628 127.680 0.300 7428
copy

F2E4 F2E4 naun's‘mmﬁtmmu@u - 39.273 1628 127.680 0.300 7.428
copy

F3E1 F3E1 ABURIAMIALT LYY - 7.800 1.628 127.680 0.300 7428
copy

F351 F351 ABUNTALIANLRTUYY - 47.611 1.628 127.680 0.300 7.428
copy

F3N2 F3N2 ABURIMAIUYY - 74.131 1.628 127.680 0.300 7.428
copy

wnasiuil 7 Siunas 2567 vaan 13:20 Wit 6 99 19


OS
Text Box

OS
Text Box


! v ¢ W 4 "
nasiBnWEI T IMA LY FIUIUANTTOUITNENANY Gk

& urzoySndwaaau v 3
' v
& Ascnstowdvou Tnelylusunsu BEC Web-based

F3w2 F3w2 ﬂnun'i'mu'lal.U'mﬂU\Ju - 9.003 1.628 127.680 0.300 7.428
copy

F3E2 F3E2 ﬂa'un?mmatmmml“u - 9.300 1.628 127.680 0.300 7.428
copy

F3wW3 F3W3 naun‘%mmatmmugu - 145.823 1.628 127.680 0.300 7.428
copy

F353 F353 ﬂaun‘i’mu’:atuqawwu - 43.282 1.628 127.680 0.300 7.428
copy

F3E3 F3E3 ﬂaun‘*?mmﬁl.mmuduu - 11.400 1.628 127.680 0.300 7.428
copy

F3E4 F3E4 ﬂaun‘s'mmal.mmm]vu - 72620 1.628 127.680 0.300 7.428
copy

FaEL F4E1 Flnun‘i'mmﬂlmmu\gu - 7.800 1.628 127.680 0.300 7.428
copy

F4s1 Fas1 ﬂi)un?mmal.mmm]"u - 47.611 1.628 127.680 0.300 7.428
copy

FANZ FAN2 ﬁaun‘i’mmmmmugu - 74.131 1.628 127.680 0.300 7.428
copy

Faw2 Faw2 AaundmnataY - 9.003 1.628 127.680 0.300 7428
copy

FAE2 Fag2 ﬁaun‘%mmmu‘mugu - 9.300 1.628 127.680 0.300 7.428
copy

FAW3 FAW3 ABUNSMUIALUIIUYU - 145.823 1.628 127.680 0.300 7.428
copy

F4s3 Fas3 ﬂaun"’i'mu':al.u’m'm\]uu - 43.282 1.628 127.680 0.300 7.428
copy

F4E3 F4E3 naun‘s’mmanmaW\J,u - 11.400 1.628 127.680 0.300 7428
copy

F4E4 F4E4 ﬂeun?mmaw’\mugu - 72.620 1.628 127.680 0.300 7.428
copy

F5E1 F5E1 ﬂaun?mmmmmméu - 7.800 1.628 127.680 0.300 7.428
copy

F551 F551 naun?mmatmmu\]ﬂu - 47.611 1.628 127.680 0.300 7.428
copy

F5N2 F5N2 ﬂﬂﬂﬂ?mmameUlJu - 74.131 1.628 127.680 0.300 7.428
copy

Fsw2 F5w2 naun‘s’mu’zaw'm‘lu'gu - 9.003 1628 127.680 0.300 7428
copy

F5E2 F5E2 ﬂaun%mmal.u’lmugu - 9.300 1.628 127.680 0.300 1428
copy
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F5wW3 F5W3 naun?nmmmmmiu - 145.823 1.628 127.680 0.300 7.428
copy

F553 F553 ABUNTANALLUYY - 43.282 1.628 127.680 0.300 7.428
copy

F5E3 F5E3 naunﬁmmamwmuq'u N 11.400 1.628 127.680 0.300 7.428
copy

F5E4 F5E4 ﬁaun?nmam'mwu‘u B 72.620 1.628 127.680 0.300 7.428
copy

F6E1 F6E1 naun“fnu’)atu’lmuﬂu - 7.800 1.628 127.680 0.300 7.428
copy

F651 F6s1 ARBUNTMALE W - 47.611 1.628 127.680 0.300 7.428
copy

F6N2 F6N2 naun'i'ﬂmﬁlU’lﬂ'bU'LJﬂ - 74.131 1.628 127.680 0.300 7.428
copy

Fow2 Féw2 naunﬁmmmmmu't‘J,u - 9.003 1.628 127.680 0.300 7.428
copy

F6E2 F6E2 nsun?mmamem‘J‘u - 9.300 1.628 127.680 0.300 7.428
copy

F6W3 F6W3 ﬂaun'i'mu’:aru’m'lugu - 145823 1.628 127.680 0.300 7.428
copy

F6S3 F6S3 naun?nmam‘m‘mléu - 43.282 1.628 127.680 0.300 7.428
copy

F6E3 F6E3 nnun?mmalma’IU\Jy - 11.400 1.628 127.680 0.300 7.428
copy

F6E4 F6E4 naun‘%mmal.mmuﬂu - 72.620 1,628 127.680 0.300 7.428
copy

F7E1 FTE1 naun?mu‘mlmmm‘]‘u - 7.800 1.628 127.680 0.300 7.428
copy

F751 F7s1 naun?mu':almmuuu - 47.611 1.628 127.680 0.300 7.428
copy

F7N2 F7N2 ADUNSAIALUIVYY - 74.131 1.628 127.680 0.300 7.428
copy

FTw2 Frw2 naun?nmal\ﬂaw'gu - 9.003 1.628 127.680 0.300 7.428
copy

F7E2 F7E2 ﬁaun?mu'ml.u’m’mgu - 9.300 1.628 127.680 0.300 7.428
copy

FTw3 FTwW3 naun?mmmmmuuvu - 145.823 1.628 127.680 0.300 7.428
copy

F753 F7S3 ﬁsun'i'nu':al.mmU‘Ju - 43.282 1.628 127.680 0.300 7428
copy
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F7E3 F7E3 ﬂaun‘%mmmmmuﬂ"u - 11.400 1.628 127.680 0.300 7.428
copy
F7E4 F7E4 naun‘i’mmamﬂmuﬂvu - 72,620 1.628 127.680 0.300 7.428
copy
F8E1 F8E1 naun‘%mmatmmv@u - 7.800 1.628 127.680 0.300 7.928
copy
F851 F8s1 ﬂaun’i‘mu'zal.uwmugu - 47.611 1.628 127.680 0.300 7428
copy
R1 R1 wiwpauninkazaul 80.300 0.222 230.464 0.500 11.261
u
F8N2 F8N2 ﬁaun’i’nmatmawﬂ“u - 74.131 1.628 127.680 0.300 7.428
copy
Fawz2 Faw2 ﬁi)un“'s‘ﬂmmmmm‘]lu - 9.003 1.628 127.680 0.300 7.428
copy
F8E2 F8E2 naun’%‘nmamwmugu - 9.300 1.628 127.680 0.300 7.428
copy
R2 R2 viRIABUNsALATRLD 121.800 0.222 230.464 0.500 11.261
u
F8W3 F8W3 ﬂaun‘i'mmmmmugu - 145.823 1.628 127.680 0.300 7.428
copy
F8s3 F8s3 ﬂaun‘i’nmatmmugu - 43.282 1.628 127.680 0.300 7.428
copy
F8E3 F8E3 ﬂaun?mmatmmuﬂuu - 11.400 1.628 127.680 0.300 7.428
copy
R3 R3 vidsmpsuninLazaL 274.700 0.222 230.464 0.500 11.261
u
F8E4 F8E4 ﬁoun‘%mmawﬂmugu - 72.620 1.628 127.680 0.300 7.428
copy
Ra R4 yaPRDUNIALAZAWY 124.000 0.222 230.464 0.500 11.261
]

Transparent Components in Wall

Wall Name  Section Name Component Name Area (m?) Uf (W/m2°C) At (°0) SHGC SC ESR (W/m?)

F1N1 FIN1 Laminated Double Glass 27.800 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F151 F1s51 Laminated Double Glass 26.803 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F251 F251 Laminated Double Glass 47.611 5.620 3.000 0.770 1.000000 191.440
(4-0.38-9) - copy - copy

F251 F251 Laminated Double Glass 47611 5.620 3.000 0.770 0.615313 191.440
(4-0.38-49) - copy - copy
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F2N2 FZN2 Laminated Double Glass 74.131 5.620 3,000 0.770 1.000000 191.440

(4-0.38-4) - copy - copy

F2N2 F2N2 Laminated Double Glass 74.131 5.620 3.000 0.770 0.728429 191.440
{4-0.38-4) - copy - copy

Faw2 F2w2 Laminated Dauble Glass 9.003 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F2W3 F2wW3 Laminated Double Glass 145.823 5.620 3.000 0.77¢ 1.000000 191.440
(4-0.38-4) - copy - copy

F2w3 F2wW3 Laminated Double Glass 145823 5.620 3.000 0.770 0.733114 191.440
(4-0.38-4) - copy - copy

F253 F253 Laminated Double Glass 43.282 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F253 F253 Laminated Double Glass 43.282 5.620 3.000 0.770 0.547559 191.440
(4-0.38-4) - copy - copy

F2E4 F2E4 Laminated Double Glass 39.273 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F2E4 F2E4 Laminated Double Glass 39.273 5.620 3.000 0.770 0.532592 191.440
(4-0.38-9) - copy - copy

F351 F351 Laminated Double Glass 47.611 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

£351 F351 Laminated Double Glass 47.611 5.620 3.000 0.770 0.615313 191.440
(4-0.38-4) - copy ~ copy

F3N2 F3N2 Laminated Double Glass 74.131 5.620 3.000 0.770 1.000000 191.440
(8-0.38-4) - copy - copy

F3N2 F3N2 Laminated Double Glass 74.131 5.620 3.000 0.770 0.728429 191.440
(4-0.38-4) - copy - copy

F3w2 F3w2 Laminated Double Glass 9.003 5.620 3.000 0.770 1.000000 191.440
(6-0.38-4) - copy - copy

Faw3 F3W3 Laminated Double Glass 145,823 5620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F3wW3 F3W3 Laminated Double Glass 145.823 5.620 3.000 0.770 0.733114 191.440
(4-0.38-4) - copy - copy

F353 F383 Laminated Double Glass 43.282 5.620 3.000 0.770 1.000000 191.440
(6-0.38-4} - copy - copy

F353 F3s3 Laminated Double Glass 43.282 5.620 3.000 0.770 0.547559 191.440
(4-0.38-4) - copy - copy

F3E4 F3E4 Laminated Double Glass 72.620 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F3E4 F3e4 Laminated Double Glass 72620 5.620 3,000 0.770 0.683520 191.440
(4-0.38-4) - copy - copy
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Fas1 Fas1 Laminated Double Glass 47.611 5.620 3.000 0.770 1.000000 191.440
(4-0.38-9) - copy - copy

F451 F4s1 Laminated Double Glass 47611 5.620 3.000 0.770 0.615313 191.440
(4-0.38-8) - copy - copy

FaN2 FANZ Laminated Double Glass 74.131 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FaN2 FaN2 Laminated Double Glass 74.131 5.620 3.000 0.770 0.728429 191.440
(4-0.38-4) - copy - copy

Fawz2 Faw2 Laminated Double Glass 9.003 5,620 3,000 Q770 1.000000 1%91.440
(4-0.38-4) - copy - copy

Faw3 FAW3 Laminated Double Glass 145823 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FAwW3 Faw3 Laminated Double Glass 145.823 5.620 3.000 0.770 0.733114 191.440
(4-0.38-4) - copy - copy

F453 F4s3 Laminated Double Glass 43.282 5.620 3.000 0.770 1.000000 191.4490
(8-0.38-9) - copy - copy

Fas3 Fas3 Laminated Double Glass 43.282 5.620 3.000 0.770 0.547559 191.440
(4-0.38-d) - copy - copy

F4E4 F4E4 Laminated Double Glass 72,620 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F4Ed FAE4 Laminated Double Glass 72620 5.620 3.000 0.770 0.683520 191.440
(4-0.38-9) - copy - copy

F551 F551 Laminated Double Glass 47.611 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F551 F551 Laminated Double Glass 47.611 5.620 3.000 0.770 0.615313 191.440
(4-0,38-4) - copy - copy

F5N2 F5N2 Laminated Double Glass 74.131 5620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F5N2 F5N2 Laminated Double Glass 74.131 5.620 3.000 0.770 0.728429 191.440
(4-0.38-9) - copy - copy

F5W2 F5w2 Laminated Double Glass 9.003 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F5W3 FSW3 Laminated Double Glass 145823 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F5W3 F5W3 Laminated Double Glass 145,823 5.620 3.000 0.770 0.733114 191.440
(4-0.38-4) - copy - copy

F553 F553 Laminated Double Glass 43.282 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F553 F553 Laminated Double Glass 43.282 5.620 3.000 0.770 0.547559% 191.440

(4-0.38-4) - copy - copy
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F5E4 FS5E4 Laminated Double Glass 72,620 5.620 3.000 0.770 1.000000 191.4490
(4-0.38-4) - copy - copy

F5E4 F5E4 Laminated Double Glass 72620 5.620 3.000 0.770 0.683520 191.440
(4-0.38-9) - copy - copy

F651 F6S1 Laminated Double Glass 47.611 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F651 F6S1 Laminated Double Glass 47.611 5.620 3.000 0.770 0.615313 191.440
(4-0.38-4) - copy - copy

FéN2 F6N2 Laminated Double Glass 74.131 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F6N2 F6N2 Laminated Double Glass 74,131 5.620 3.000 0.770 0.728429 191.440
(4-0.38-4) - copy - copy

FeW2 FEW2 Laminated Double Glass 9.003 5.620 3.000 0.770 1.000000 191.440
{4-0.38-4) - copy - copy

F6W3 FE6W3 Laminated Double Glass 145.823 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FEW3 FE6W3 Laminated Double Glass 145823 5.620 3.000 0.770 0.733114 191.440
(4-0.38-4) - copy - copy

F653 FéS3 Laminated Double Glass 43.282 5.620 3.000 0.770 1.000000 191.440
(4-0.38-8) - copy - copy

F653 F6S3 Laminated Double Glass 43.282 5.620 3.000 0.770 0.547559 191.440
(4-0.38-4) - copy - copy

F6E4 FéEd Laminated Double Glass 72.620 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FéE4 F6E4 Laminated Double Glass 72.620 5.620 3.000 0.770 0.683520 191.440
{4-0.38-4) - copy - copy

F751 F751 Laminated Double Glass 47.611 5.620 3.000 0.770 1.000000 191.440
(4-0.38-9) - copy - copy

F751 F751 Laminated Double Glass 47.611 5.620 3.000 0.770 0.615313 191.440
(4-0.38-4) - copy - copy

F7NZ FINZ Laminated Double Glass 74.131 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FTN2 FTN2 Laminated Double Glass 74.131 5.620 3.000 0.770 0.728429 191.440
(4-0.38-4) - copy - copy

FTw2 Frw2 Laminated Double Glass 9.003 5.620 3.000 0.770 1.000000 191.440
(6-0.38-4) - copy - copy

FTW3 FTw3 Laminated Double Glass 145823 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FTW3 FTW3 Laminated Double Glass 145.823 5.620 3.000 0.770 0.733114 191.440
(4-0.38-4) - copy - copy

wnarTiudl 7 Slunau 2567 1aen 13:20 mn: 12 9 19



OS
Text Box

OS
Text Box


] o [ s
NSUWRILWEDIUNAUNU ILIUAINTIDYINYWANTY

& unzayFmInauou %)
&) nsznsrowdouu Tnelylusunsy BEC Web-based
F753 F753 Laminated Double Glass 43282 5.’6’2’0 3.000 0.770 1.000000 191.440

(4-0.38-4) - copy - copy

F753 F753 Laminated Double Glass 43282 5.620 3.000 0.770 0.547559 191.440
(4-0.38-4) ~ copy - copy

F7E4 F7E4 Laminated Double Glass 72.620 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4} - copy - copy

FTE4 F7E4 Laminated Double Glass 72.620 5.620 3.000 0.770 0.683520 191.440
{4-0.38-4} - copy - copy

F851 F8Ss1 Laminated Double Glass 47.611 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8S1 F8s1 Laminated Double Glass 47.611 5.620 3.000 0.770 0.615313 191.440
(4-0.38-4) - copy - copy

F8N2 F8N2 Larinated Double Glass 74.131 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8N2 F8N2 Laminated Double Glass 74.131 5.620 3.000 0.770 0.728429 191.440
(4-0.38-4) - copy - copy

F8w2 Féwz2 Laminated Double Glass 9.003 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8W3 F8W3 Laminated Double Glass 145.823 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8W3 F8wW3 Laminated Double Glass 145.823 5.620 3.000 0.770 0.733114 191.440
(4-0.38-4) - copy - copy

F853 F853 Laminated Double Glass 43.282 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F853 F853 Laminated Double Glass 43.282 5.620 3.000 0.770 0.547559 191.440
(4-0.38-1) - copy - copy

F8E4 F8E4 Laminated Double Glass 72620 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8Ea F8E4 Laminated Double Glass 72.620 5.620 3.000 0.770 0.683520 191.440
(4-0.38-4) - copy - copy

Lighting System by Floor

Floor Name Total Power (W) Total Area (m2) Power Density (W/m2)
Hu1 6,498.000 1,154.200 5.630
fuz 7,128,000 1,257.000 5671
Hus 5,724,000 1,009.000 5673
fua 5,724.000 1,009.000 5673
$us 5,724,000 1,009.000 5673
fus 5,724,000 1,009.000 5673
$u7 5,724,000 1,009.000 5673
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Hupl

5,724.000

2,052,000

Lighting System by Zone

1,009.000

360.600

5.673

5.691

Floor Name Zone Name Zone Area {(m?) Quantity Power (W/Unit) Total Power (W)  Power Density (W/m?)
'F?u 1 F1-Z1 169.000 53 18.000 954.000 5.645
'F;'u 1 F1-Z2 985.200 308 18.000 5,544 000 5627
'!I:U 2 F2-Z1 80.300 26 18.000 468.000 5.828
1.;‘11 2 F2-z2 121.800 39 18.000 702.000 5.764
i?u 2 F2-Z3 274,700 86 18.000 1,548,000 5.635
-Bn‘u 2 F2-Z4 208.300 66 18.000 1,188.000 5.703

"u 2 F2-Z5 571.900 179 18.000 3,222.000 5.634
'n:u 3 F3-Z1 80.300 26 18.000 468.000 5.828
1’;’14 3 F3-Z2 121.800 39 18.000 702.000 5.764
‘U:‘IJ 3 F3-Z3 274.700 86 18.000 1,548.000 5.635
I"M 3 F3-Z4 124.000 39 18.000 702.000 5.661
11:1.1 3 F3-25 408.200 128 18.000 2,304.000 5.644
15:14 4 Fa-Z1 80.300 26 18.000 468.000 5.828
yu 4 F4-72 121.800 39 18.000 702.000 5.764
f;’u 4 Fa-z3 274.700 86 18.000 1,548.000 5.635
'B"u 4 Fd-Z4 124.000 39 18.000 702.000 5.661
i?u 4 F4-Z5 408.200 128 18.000 2,304.000 5.644
'ﬁ;'l.l 5 F5-Z1 80.300 26 18.000 468.000 5.828
‘Uzu 5 F5-Z2 121.800 39 18.000 702.000 5.764
1'1"'1.1 5 F5-Z3 274.700 86 18.000 1,548.000 5.635
1711 5 F5-z4 124.000 39 18.000 702.000 5.661
‘l‘?u 5 F5-Z5 408.200 128 18.000 2,304.000 5.644
ﬁu 6 F6-Z1 80.300 26 18.000 468.000 5.828
ﬁu 6 F6-Z2 121.800 39 18.000 702.000 5.764
#u 6 F6-Z3 274.700 86 18.000 1,548.000 5.635
é’u [ F6-Z4 124.000 39 18.000 702.000 5.661
é’u [ F6-Z5 408.200 128 18.000 2,304.000 5.644
ﬁ.;u 7 F7-Z21 80.300 26 18.000 468.000 5.828
1‘?\4 T F7-22 121.800 39 18.000 702.000 5.764
'g'u 7 FT1-Z3 274.700 86 18.000 1,548.000 5.635
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V 'g'u 7 F7-za 124 000 - 3»9 18.000 702.000 5.661
'uzu 7 F7-25 408.200 128 18.000 2,304.000 5.644
11:11 8 F8-Z1 80.300 26 18.00Q 468.000 5828
T‘?‘U 8 F8-Z22 121.800 39 18.000 702.000 5764
i?u 8 F8-23 274.700 86 18.000 1,548.000 5.635
'fu 8 F8-Z4 124.000 39 18.000 702.000 5.661
'fu 8 F8-Z5 408.200 128 18.000 2,304.000 5.644
1?“ B1 BF-Z1 175.000 55 18.000 990.000 5,657
'514 Bl BF-Z2 60.000 19 18.000 342.000 5.700
‘Uzu Bl BF-Z3 125.600 40 18.000 720.000 5732

DX Air-Conditionine Unit

Power
A/C Code A/C Type Cooling Capacity cop SEER Compliance Status
Consumption (kW)
36000 BTU-Cassette Split Type 36.000 KBTU 3.090 3.414 12.430 12.40C Passed
48000 BTU-Cassette Split Type 48.000 KBTU 4.700 2993 12.430 12.400 n/a
30000 BTU-Cassette Split Type 30.000 KBTU 2.560 3.434 12.460 12.400 Passed
24000 BTU-Cassette Split Type 24.000 KBTU 2.000 3.517 12.860 12.850 Passed
36000 BTU-Cassette Split Type 36.000 KBTU 3.090 3414 12.430 12.400 Passed
42000 BTU-Cassette Split Type 42.000 KBTU 3.440 3578 12.430 12.400 n/a
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.450 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
48000 BTU-Cassette Split Type 48,000 KBTU 4.700 2.993 12.430 12.400 n/a
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
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12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.4%0 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13,350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
24000 BTU-wall Split Type 24,000 KBTU 2.030 3.465 13,230 12.850 Passed
type
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12,000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
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24000 BTU-wall Split Type 24,000 KBTU 2.030 3.465 13.230 12.850 Passed
type
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.5490 13.010 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12,850 Passed
type
9000 BTU-wall type Split Type 9,000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
24000 BTU-wall Split Type 24.000 KBTU 2.030 3.465 13.230 12.850 Passed
type
18000 BTU-wall Split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12,850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13,010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13,350 12.850 Passed
type
2000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-walt Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
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24000 BTU-wall Split Type 24.000 KBTU 2.030 3.465 13.230 12.850 Passed
type
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
18000 BTU-walt Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type $.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.4%0 12.850 Passed
24000 BTU-wall Split Type 24,000 KBTU 2.030 3.465 13.230 12.850 Passed
type
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
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24000 BTU-wall Split Type 24.000 KBTU 2.030 3.465 13.230 12.850 Passed
type

Central Air-Conditioning System

Chiller cooling  Total Power CHP MP
A/C System CHP ) CHP Status MP MP Status Status
capacity (kW) Compliance Compliance

Central Air-Conditioning System - Chiller Report

. Compressor
A/C System  Chiller Name  Chiller Type T Quantity Capacity Power Performance  Compliance Status
ype

Central Air-Conditioning System - Equipment List

A/C System Equipment Name Equipment Type Quantity Capacity
PV System
Azimuth Angle Inclination Angle
System Name Efficiency (%) Quantity Module Area {m?2) Total Energy (kWh/y)
(degrees) (degrees)

Heat to Electrical Energy

System Name Quantity hs (MJ/Ton) hw (MJ/Ton) S (Tonty) Efficiency (%) HEE (kWh/y}

Other Renewable Eneregy

Systern Narme Quantity Energy (kWh/y)
Boiler
System Name Boiler Type Boiler Efficiency (%) Boiler Compliance Quantity Status
Heat Pump
Heat Pump Heat Pump
System Name Heat Pump Type Quantity Status
Efficiency (COP) Compliance

Other Equipment

Zone Name Power (W) Quantity

Definition
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Buildine Information

Project Name : THE EMBASSY (Building B)
Building Name : THE EMBASSY (Building B)
Building Type : 21A13YR
Location : a3
s lunisaanwuu
naidan 1 madan 2
vi'mmmmvgnszuu Tousufiunwassusay
1. SEUUNTBUDIAG OTTV:  failed WAITUVDIDIATS WALUYDY
2| < A o
RTTV:  passed fl9anuuy 27A13ND14994
2. STUBLEEING passed passed
3. szuudiuona passed
4, STUUNEALITIU unset

L4
ﬁ?ﬂiﬂﬁlﬂ"lﬂﬂﬂﬂ’]ﬁ')tﬂiﬂzﬂ passed

Building Energy Consumption

Building Energy consumption :

Energy from PV System :

Energy from Heat to Electrical System :
Energy from Other System :

Net Energy consumption (Evaluated Building) :
Net Energy consumption (Reference Building) :

Building Energy Code Compliance :

Building Envelope System

OTTV (All Zone) :
OTTV (A/C Zone) :

1,500,954.361 kWh/Year
kWh/Year
kWh/Year
kWh/Year
1,500,954.361 kWh/Year
1,663,467.113 kWh/Year

passed

82.826 W/m?

82.025 W/m?

nasiuil 7 Sunau 2567 1ian 13:46 Wi 1 910 20
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Code OTTV : 30.000 W/m?
Building OTTV Status : failed
RTTV (A/C Zone) : 2.501 W/m?
Code RTTV : 6.000 W/m?
Building RTTV Status : passed
Building Lighting System
Total Power : 56,124,000 Watts
Total Building Area : 9,830.800 m?
Power Density : 5.709 W/m?
Compliance : 12.000 W/m?
Lighing System Status : passed
Building Energy by Floor
Floor Area OCCU (head/ Total Energy
Floor Name Wall Area (m?) Roof Area {m?) OTTV (W/m2) RTTV (W/m?)  LPD (W/m?2) VENT (Vs)
(m?) m?) (kWh/y)
Hu1 1,217.300 153.660 0.000 98.307 5.634 0.100 0.250 106,548.262
#u2 1,230.500 451.291 0.000 81.838 5720 0.100 0.250 198,548.136
#us 1,230.500 451.291 0.000 81.838 5.720 0.100 0.250 198,548.136
fua 1,230.500 451.291 0.000 81.838 5.720 0.100 0.250 198,548.136
fus 1,230.500 451.291 0.000 81.838 5720 0.100 0.250 198,548.136
fus 1,230.500 451,291 0.000 81.838 5720 0.100 0.250 198,548.136
#u7 1,230.500 451,291 0.000 81.838 5720 0.100 0.250 198,548.136
fus 1,230.500 451.291 736.600 81.838 2501 5.720 0.100 0.250 203,117.283
Building Energy by Zone
Zone Wall Roof occu Energy Energy Energy Total
Zone OTTV  RTTV LPD EQD VENT
Area Area Area cop (head/ Lighting Equipment A/C Energy
Name (W/m2)  (W/m2)  (W/m?) (W/m?) (Vs)
(m32) (m2) (m2) m?) kwWhsy kWhvy kWh/y kWh/y
F1-Z1 228700 153.660 0000 85862 5667  3.550 0.100 0250 11,352960 0.000  46,472.182 57,825.142
F1-Zz2 988600 47917 0000  138.216 5.626 0.100 0250 4B,723.120  0.000 0.000  48,723.120
F2-71 228700 154627  0.000  85.790 5667  3.550 0.100 0250 11,352.960 0000  46,649.417 58,002.377
F2-Z2 78600 10500 0000 12089 6412 3550 0.100 0250 4415080 0000  5,241.449 5,656.489
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F2-Z3 119400  81.254 0.000 77.572 5.729 3.528 0.100 0.250  5,991.840 0.000  22,982.576 28,974.416
F2-Za 259.000 163.993 0.000 87.651 5.629 3.517 0.100 0250 12,772.080 0.000  51,690.932 64,463.012
F2-z5 51.500 40.918 0.000 69.975 5.942 3.517 0.100 0250  2,680.560 0.000 10,330.883 13,011.443
F2-26 493,300 0.000 0.000 5.656 0.100 0.250 24,440.400 0.000 0.000 24,440.400
F3-Z1 228.700 154.627 0.000 85.790 5.667 3.550 0.100 0250 11,352.960 0.000  46,645.417 58,002.377
F3-Z2 78.600 10.500 0.000 12.089 6.412 3.550 0.100 0250  4,415.040 0.000 5,241.449 9,656.489
F3-23 119.400 81.254 0.000 77.572 5.729 3.528 0.100 0.250  5,991.840 0.000  22,982.576 28,974.416
F3-Z4 259.000 163.993 0.000 87.651 5.629 3.517 0.100 0250 12,772.080 0.000  51,690.932 64,463.012
F3-Z5 51.500 40.918 0.000 69.975 5.942 3.517 0.100 0.250  2,680.560 0.000 10,330.883 13,011.443
F3-Z6 493,300 0.000 0.000 5.656 0.100 0.250 24,440.400  0.000 0.000  24,440.400
F4-Z1 228700 154.627 0.000 85.790 5.667 3.550 0.100 0.250 11,352.960 0.000  46,649.417 58,002.377
F4-72 78.600 10.500 0.000 12.089 6.412 3.550 0.100 0.250  4,415.040 0.000 5,241.449 9,656.489
F4-Z3 119.400  81.254 0.000 77.572 5.729 3.528 0.100 0.250  5,991.840 0.000  22,982.576 28,974.416
F4-74 259.000 163.993 0.000 87.651 5.629 3.517 0.100 0.250 12,772.080 0.000  51,690.932 64,463.012
F4-75 51.500 40.918 0.000 69.975 5.942 3.517 0.100 0.250  2,680.560 0.000 10,330.883 13,011.443
F4-Z6 493.300 0.000 0.000 5.656 0.100 0.250 24,440.400  0.000 0.000  24,440.400
F5-Z1 228.700  154.627 0.000 85.790 5.667 3.550 0.100 0.250 11,352.960  0.000  45,649.417 58,002.377
F5-72 78.600 10.500 0.000 12.089 6.412 3.550 0.100 0.250  4,415.040 0.000 5,241.449 9,656.489
F5-Z3 119.400  81.254 0.000 77.572 5.729 3.528 0.100 0.250  5,991.840 0.000  22,982.576 28,974.416
F5-Z4 259.000 163.993 0.000 87.651 5.629 3.517 0.100 0.250 12,772.080 0.000  51,690.932 64,463.012
F5-75 51500 40918 0000  69.975 5942 3517 0100 0250 2,680.560  0.000  10,330.883 13,011.443
F5-Z6 493,300 0.000 0.000 5.656 0.100 0.250 24,440.400  0.000 0.000  24,440.400
F6-Z1 228700 154.627 0000  85.790 5667 3550 0.100 0250 11352960 0.000  46,645.417 58,002.377
F6-Z2 78.600 10.500 0.000 12,089 6.412 3.550 0.100 0.250  4,415.040 0.000 5,241.44% 9,656.489
F6-23 119.400 81.254 0.000 77.572 5.729 3.528 0.100 0250  5,991.840 0.000 22,982.576 28,974.416
Fé6-Z4 259.000 163.993 0.000 87.651 5.629 3517 0.100 0250 12,772.080 0.000  51,690.932 64,463.012
F6-Z5 51500 40918 0000  69.975 5942 3517 0100 0250 2,680.560  0.000  10,330.883 13,011.443
Fé6-Z6 493.300 0.000 0.000 5.656 0.100 0.250 24,440.400  0.000 0.000  24,440.400
F7-Z1 228.700 154.627 0.000 85.790 5.667 3.550 0.100 0.250 11,352.960  0.000  46,649.417 58,002.377
F7-22 78.600 10.500 0.000 12.089 6.412 3.550 0.100 0250 4,415.040 0.000 5,241.449 9,656.489
F7-23 119400 81.254 0.000 77.572 5.729 3.528 0.100 0.250  5,991.840 0.000 22,982.576 28,974.416
F7-24 259.000 163.993 0.000 87.651 5.629 3.517 0.100 0.250 12,772.080 0.000  51,690.932 64,463.012
F7-Z5 51.500 40.918 0.000 69.975 5.942 3.517 0.100 0.250  2,680.560 0.000 10,330.883 13,011.443
F7-26 493300 0.000 0.000 5.656 0.100 0.250 24,440.400  0.000 0.000  24,440.400
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F8-Z1 228,700 154.627 228.100 85.790 2.501 5.667 3.550 0.100 0.250  11,352.960  0.000
F8-Z2 78.600 10.500 78.600 12.089 2,501 6.412 3.550 0.100 0.250  4,415.040 0.000
F8-Z3 119400  81.25¢ 115400 77.572 2501 5.729 3.528 0.100 0.250  5,991.840 0.000
F8-Z4 258,000 163.993 259.000 87.651 2.501 5.629 3.517 0.100 0.250 12,772.080  0.000
F8-Z5 51.500 40.918 51.500 69.975 2.501 5.942 3.517 0.100 0.250  2,680.560 0.000
F8-26 493.300 0.000 0.000 5.656 0.100 0.250 24,440.400  0.000
OTTV by Wall

Zone Wall Name OTTV (W/m3) Area (m?) WWR

Fi-Z1 F151 91.551 142.660 0.59

F1-Z1 Fiwi 12.089 11.000 0.00

F1-Z22 Faw2 138.216 47.917 0.92

F2-21 F251 91.435 143.627 0.60

F2-Z21 F2w1 12.089 11.000 0.00

F2-22 F252 12.089 10.500 0.00

F2-73 F2E3 87.2%0 70.754 0.58

F2-Z3 F253 12.089 10.500 0.00

F2-74 F2N4 92.453 154.1583 0.58

F2-Z4 F2E4 12.089 9.800 0.00

F2-7Z5 F2N5 88.205 31.118 0.58

F2-7Z5 F2W5 12.089 9.800 0.00

F3-Z1 F3s1 91.435 143.627 0.60

F3-Z1 F3w1 12.089 11.000 0.00

F3-Z2 F3S52 12.089 10.500 0.00

F3-Z3 F3E3 87.290 70.754 0.58

F3-Z3 F353 12.089 10.500 0.00

F3-Z4 F3N4 92.453 154,193 0.58

F3-Z4 F3E4 12.089 9.800 0.00

F3-Z5 F3N5 88.205 31.118 0.58

F3-Z5 F3W5 12.089 9.800 0.00

Fa-Z1 F4s1 91.435 143.627 0.60

Fa-Z1 Faw1 12.089 11.000 Q.00

Fa-22 F452 12.089 10.500 0.00

Fa-Z3 F4E3 87.290 70.754 0.58

F4-23 Fas3 12,089 10.500 0.00

48,057.239 59,410.19%
5,726.564 10,141.604
23,724.212 29,716.052
53,304,634 66,076,714
10,651.754 13,332.314

0.000  24,440.400
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F4-za FaNg 92.453 150.193 0.58
Fa-z4 F4E4 12,089 9.800 0.00
Fa-25 FANS 88.205 31118 0.58
F4-25 FaWS 12089 9.800 0.00
F5-71 F551 91.435 143,627 0.60
F5-71 F5W1 12.089 11.000 0.00
F5-22 F552 12.089 10500 0.00
F5-23 F5E3 87.290 70.750 058
F5-73 F553 12089 10.500 0.00
F5-Z4 F5Na 92.453 150.193 058
F5-z4 F5Eq 12,089 9.800 0.00
F5-25 F5N5 88.205 31118 0.58
F5-25 F5W5 12.089 9.800 0.00
F6-Z1 F6S1 91.435 143.627 0.60
F6-Z1 FowW1 12.089 11.000 0.00
F6-72 F652 12,089 10.500 0.00
F6-23 F6E3 87.290 70.754 058
F6-73 F653 12.089 10.500 0.00
F6-24 FoNG 92.453 154.193 058
F6-24 F6Ed 12,089 9.800 0.00
F6-Z5 FEN5 88.205 31.118 0.58
F6-25 F6WS5 12,089 9.800 0.00
F7-Z1 F7s1 91.435 143.627 0.60
F7-71 FTW1 12,089 11.000 0.00
F7-22 Fs2 12,089 10.500 0.00
F7-23 FTE3 87.290 70.754 0.58
F7-23 FT$3 12.089 10.500 0.00
F7-24 FIN4 92.053 150.193 058
F7-z4 FTE4 12,089 9.800 0.00
F1-Z5 FINS 88.205 31.128 0.58
F1-25 FTW5 12.089 9.800 0.00
F8-Z1 F8s1 91.435 143.627 0.60
F8-Z1 Faw1 12.089 11.000 0.00
F8-22 F8s2 12.089 10.500 0.00
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F8-73 F8E3 87.290 70.754 058
F8-73 F8s3 12.089 10.500 0.00
F8-24 FaNg 92.053 154,193 0.58
F8-za F8Eq 12.089 9.800 0.00
F8-25 F8N5 88.205 31118 0.58
F8-z5 F8WS5 12.089 9.800 0.00
RTTV by roof
Zaone Roof Name RTTV (W/m?) Area (m?) WWR
F&-z1 R 2501 228,100 0.00
F8-72 R2 2501 78.600 0.00
F8-23 R3 2501 119.400 0.00
F8-z4 Ra 2.501 259.000 0.00
F8-25 RS 2501 51.500 0.00

Opague Components in Wall

Wall Name Section Name  Component Name Area (m?) Uw (W/m2°C) DSH (k)/m®)  Solar Absorbtance TDeq (°C)

F151 Fis1 naun’immmmmugu - 142.660 1.628 127.680 0.300 7.428
copy

Fiw1 F1w1 ABUNIMINBIL m'IU\J“'u - 11.000 1.628 127.680 0.300 7.428
copy

F2wz2 F2w2 naun?mmmmﬂw@u - 47917 1.628 127.680 0.300 7428
copy

F2s1 F251 ABUNTANALLIULY - 143,627 1.628 127.680 0.300 7.428
copy

F2w1 F2w1 AIUNSALIALL WYY - 11.000 1.628 127.680 0.300 7428
copy

F252 F2s2 naun?mmatmmuﬂ“u - 10.500 1.628 127.680 0.300 7.428
copy

F2E3 F2E3 ABUNTAIAL U - 70.754 1.628 127.680 0.300 7.428
copy

F283 F2F3 ABUNTIIALLIRIYY - 10.500 1.628 127.680 0.300 7428
copy

F2Ng F2Ng ABuNIARALR - 154.193 1.628 127.680 0.300 7.428
copy

F2E4 F2Es ABUNTAIALLYY - 9.800 1.628 127.680 0.300 7428
copy

F2N5 F2N5 naun'i'nmmmmugu - 31.118 1.628 127.680 0.300 7.428
copy
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F2w5 F2ws AsuNTmNANEIUY - 9.800 1.628 127.680 0.300 7.428
copy

F351 F351 ADUNIAIA IR - 143.627 1.628 127.680 0.300 7.428
copy

F3w1 F3wl ABUNFAUIBLRWYY - 11.000 1.628 127.680 0.300 7.428
copy

F352 F352 ABUNTAMAL Y - 10.500 1.628 127.680 0.300 7.428
copy

F3E3 F3E3 ADUNTAUTALUNRTUY - 70.754 1.628 127.680 0.300 7.428
copy

F353 F3F3 ABUNSAAALUTEIUY - 10.500 1.628 127.680 0.300 7.428
copy

F3N4 F3N4 ABUNIANIALLIRTUYY - 154.193 1628 127.680 0.300 7428
copy

F3t4 F3E4 ABUNIMUIALLRTUYU - 9.800 1.628 127.680 0.300 7.428
copy

F3N5 F3N5 aaun‘%mmamwmuﬂuu - 31.118 1.628 127.680 0.300 7428
copy

F3W5 F3ws ADUNTMIAIR Y - 9.800 1.628 127.680 0.300 7.428
- copy

Fas1 F4s1 naun%'mmmmmu@u - 143.627 1.628 127.680 0.300 7428
copy

Faw1 Faw1 ABUNIMNA R - 11.000 1.628 127.680 0.300 7.428
copy

Fas2 Fas2 ABUNTALIALUIRIUYY - 10.500 1.628 127.680 0.300 7.428
copy

F4E3 F4E3 ADUNANTALNDIUYY - 70.754 1.628 127.680 0.300 7.428
copy

Fas3 FaF3 ABUNSMUIAL UYL - 10.500 1.628 127.680 0.300 7.428
copy

Fana FaNg ABUNIAIARIUYL - 154.193 1.628 127.680 0.300 7428
copy

FaEq F4E4 AoUNIANIALLAR Y - 9.800 1.628 127.680 0.300 7.428
copy

FaN5 FaN5 ABUNIIUIALUNATUYY - 31118 1.628 127.680 0.300 7.428
copy

Faws5 Faws ﬂaun‘%mmmmmugu - 9.800 1.628 127.680 0.300 7.428
copy

F551 F351 ABUNIMITALLRIUNY - 143.627 1.628 127.680 0.300 7.428
copy
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F5W1 F5W1 ﬂﬂunﬁnu’:atu‘m’m\luu - 11.000 1.628 127.680 0.300 7.428
copy

F552 F552 AEUNIALIAIATUY - 10.500 1.628 127.680 0.300 7.428
copy

F5E3 F5E3 naun’smmatmmnﬂuu - 70.754 1.628 127.680 0.300 7.428
copy

F583 F5F3 naun‘s‘nmatmmugu - 10.500 1.628 127.680 0.300 7.428
copy

F5N4 F5N4 naun%nmatmmugju - 154.193 1628 127.680 0.300 7.428
copy

Fsga F3E4 agunImamYu - 9.800 1.628 127.680 0.300 7428
copy

F5N5 F5NS ABURTANAUYM - 31.118 1.628 127.680 0.300 7.428
copy

F5W5 F5W5 ABuNImNaRIUY - 5.800 1.628 127.680 0.300 7428
copy

F651 F651 naun?mmalmmu‘@u - 143.627 1.628 127.680 0.300 7.428
copy

FEW1 F6W1 ApunTmaITUY - 11.000 1.628 127.680 0.300 7.428
copy

F652 F652 aaun's‘mmal.mmméu - 10.500 1.628 127.680 0.300 7428
copy

F6E3 F6E3 ApUNSMINANIA Y - 70.754 1.628 127.680 0.300 7428
copy

F653 F6F3 ADUNTAAALUATUYY - 10.500 1.628 127.680 0.300 7.428
copy

F6N4 FéNg ﬁaurﬁmmam'muq'u - 154.193 1.628 127.680 0.300 7.428
copy

F6E4 F6E4 ADUNTINAUIR TN - 9.800 1.628 127.680 0.300 7.428
copy

FENS FENS ApunimnataYu - 31.118 1.628 127.680 0.300 7.428
copy

F6WS5 F6WS ABUNTANIALURTUYY - 9.800 1.628 127.680 0.300 7.428
copy

F751 F7s1 ﬂaun%nmmmmuq'u - 143.627 1.628 127.680 0.300 7.428
copy

Frwi Frw1 naun%'nmatmmuﬂvu - 11.000 1.628 127.680 0.300 7.428
copy

F7s2 F752 ABUNIAMIAILNR YU - 10.500 1.628 127.680 0.300 7.428
copy
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F7E3 F7E3 ﬂaungmmm\nmm‘}u - 70.754 1.628 127.680 0.300 7.428
copy
F753 F7F3 AsunimnaaYu - 10.500 1.628 127.680 0.300 7.428
copy
F7N4 F7Ng ﬂaun‘imu'zatmmuﬂvu - 154.193 1.628 127.680 0.300 7.428
copy
F7E4 FTE4 ﬂaun‘i’mmatu‘lmuﬂvu - 9.800 1.628 127.680 0.300 7.428
copy
F7NS F7N5 ﬂi)un'i'mu’:ﬂlmmuﬂvu - 31.118 1.628 127.680 0.300 7.428
copy
FTW5 FTw5 peundmnalunauyu - 9.800 1.628 127.680 0.300 7.428
copy
F8s1 F851 ﬂi)un?mu’:aw’m’m\l,u - 143.627 1.628 127.680 0.300 7.428
copy
F8W1 F8w1 ﬁﬂun'i'mu':almmuﬂuu - 11.000 1.628 127.680 0.300 7.428
copy
R1 R1 naRBUNIALATAR 228.100 0.222 230.464 0.500 11.261
u
F8s2 F852 ﬂaun‘%mmmmmméu - 10.500 1.628 127.680 0.300 7.428
copy
R2 R2 VAIPABUASALAZAUR 78.600 0.222 230.464 0.500 11.261
u
FBE3 F8E3 ﬂaun?mmalmmuﬂlu - 70.754 1.628 127.680 0.300 7.428
copy
F853 F8F3 Plaun'i'mu'law’\ﬂ'lmgu - 10.500 1.628 127.680 0.300 7.428
copy
R3 R3 wsmApunInlazaw? 119.400 0.222 230.464 0.500 11.261
u
F8N4 F8N4 ﬂaun?mu’latma'lugu - 154.193 1.628 127.680 0.300 7.428
copy
F8E4 F8e4 ABUNSAUTAIRUY - 9.800 1.628 127.680 0.300 7.028
copy
R4 R4 wAIMABUNIANAZAT 259.000 0.222 230464 0.500 11.261
u
F8N5 F8N5 m)un%mu’lalmmuu,u - 31.118 1.628 127.680 0.300 7.428
capy
F8W5 F8Ws naun‘%ﬂmamﬂmugu - 9.800 1.628 127.680 0.300 7.428
copy
R5 R5 nasrpsunImLavaul 51.500 0.222 230.464 0.500 11.261

Transparent Components in Wall
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Wall Name  Section Name Component Name Area (m?) Uf W/m2°C) At (°C) SHGC SC ESR (W/m2)
F151 F151 Laminated Double Glass 142.660 5.620 3.000 0.770 1.000000 191.440

(4-0.38-4) - copy - copy

F151 F151 Laminated Double Glass 142.660 5.620 3,000 0.770 0.702652 191.440
(4-0.38-4) - copy - copy

Faw2 F2w2 Laminated Double Glass 47.917 5.620 3.000 0.770 1.000000 161.440
(4-0.38-9) - copy - copy

F2wz2 Fawz Laminated Double Glass 47.917 5.620 3.000 0.770 0.639418 191.440
(4-0.38-4) - copy - copy

F251 £251 Laminated Double Glass 143.627 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F251 F251 Laminated Double Glass 143.627 5.620 3.000 0.770 0.694475 191.440
(6-0.38-4) - copy - copy

F2E3 F2E3 Laminated Double Glass 70.754 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy -~ copy

F2E3 F2E3 Laminated Double Glass 70.754 5.620 3.000 0.770 0.639181 191.440
(4-0.38-9) - copy - copy

F2N4 F2nNg Laminated Double Glass 154,193 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F2N4 F2Ng Laminated Double Glass 154.193 5.620 3.000 0.770 0.781634 191.440
(4-0.38-4) - copy - copy

F2N5 F2N5 Laminated Double Glass 31.118 5.620 3.000 0.770 1.000000 191.440
{8-0.38-4) - copy - copy

F2N5 F2N5 Laminated Double Glass 31.118 5.620 3.000 0.770 0.666721 191.440
(4-0.38-4) - copy - copy

F3S1 F3s1 Laminated Double Glass 143.627 5.620 3.000 0.770 1.000000 191.440
(6-0.38-4) - copy - copy

F3s1 F3s1 Laminated Double Glass 143.627 5.620 3.000 0.770 0.694475 191.440
(4-0.38-4) - copy - copy

F3E3 F3E3 Laminated Double Glass 70.754 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F3E3 F3E3 Laminated Double Glass 70.754 5.620 3.000 0.770 0.639181 191.440
(4-0.38-9) - copy - copy

F3Na F3N4 Laminated Double Glass 154.193 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F3N4 F3N4 Laminated Double Glass 154.193 5.620 3.000 0.770 0.781634 191.440
(4-0.38-4) - copy - copy

F3N5 F3N5 Laminated Double Glass 31118 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F3N5 F3N5 Laminated Double Glass 31118 5.620 3.000 0.770 0.666721 191.440
(4-0.38-9) - copy - copy
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F4Sl F451 Laminated Doubte Glass 143.627 5.620 3.000 0.77¢ 1.000000 191,440

(4-0.38-4) - copy - copy

F4s1 Fas1 Laminated Double Glass 143.627 5.620 3.000 0.770 0.694475 191.440
(4-0.38-4) - copy - copy

FAE3 FaE3 Laminated Double Glass 70.754 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F4E3 F4E3 Laminated Double Glass 70.754 5.620 3.000 0.770 0.639181 191.440
(4-0.38-4) - copy - copy

FAN4 FaNg Laminated Double Glass 154.193 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FaNg F4N4 Laminated Double Glass 154.193 5.620 3.000 0.770 0.781634 191.440
(4-0.38-4) - copy - copy

FANS F4N5 Laminated Double Glass 31.118 5620 3.000 0.770 1.000000 191.440
(4-0.38-0) - copy - copy

FAN5 FaN5 Laminated Double Glass 31.118 5.620 3.000 0770 0.666721 191.440
(4-0.38-9) - copy - copy

F551 F551 Laminated Double Glass 143.627 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F551 F551 Laminated Double Glass 143.627 5.620 3.000 0.77¢ 0.694475 191.440
(6-0.38-4) - copy - copy

F5E3 F5E3 Laminated Double Glass 70.754 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy -~ copy

FSE3 F5E3 Laminated Double Glass 70.754 5.620 3.000 0.770 0.639181 191.440
(4-0.38-4) - copy - copy

F5NG F5N4 Laminated Double Glass 154.193 5620 3.000 0.770 1.000000 191.440
{4-0.38-4) - copy - copy

F5N4 F5N4 Laminated Doubte Glass 154.193 5.620 3.000 0.770 0.78163% 191.440
(4-0.38-4) - copy - copy

F5N5 F5NS Laminated Double Glass 31.118 5.620 3.000 0.770 1.000000 191.440
(4-0.38-9) - copy - copy

F5N5 F5N5 Laminated Double Glass 31.118 5.620 3.000 0.770 0.666721 191.440
(4-0.38-4) - copy - copy

F6S1 F651 Laminated Double Glass 143.627 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F651 F651 Laminated Double Glass 143.627 5.620 3.000 0.770 0.694475 191.440
(4-0.38-4) - copy - copy

FEE3 F6E3 Laminated Double Glass 70.754 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F6E3 F6E3 Laminated Double Glass 70.754 5.620 3.000 0.770 0.639181 191.440
(4-0.38-9) - copy - copy
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FéNg F6Nd Laminated Double Glass 154.193 5.620 3.000 0.770 1.000000 191.440

(4-0.38-4) - copy - copy

FéNG FéN4 Laminated Double Glass 154.193 5.620 2.000 0.770 0.781634 191.440
(4-0.38-4) - copy - copy

FEN5 F6NS Laminated Double Glass 31.118 5.620 3.000 0.770 1.000000 191.440
(6-0.38-4) - copy - copy

FENS F6N5 Laminated Double Glass 31.118 5.620 3.000 0.770 0.666721 151.440
(4-0.38-4) - copy - copy

F751 F751 Laminated Double Glass 143.627 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F751 F751 Laminated Double Glass 143.627 5.620 3.000 0.770 0.694475 191.440
(4-0.38-4) - copy - copy

F7E3 F7E3 Laminated Double Glass 70.754 5.620 3.000 0.770 1.000000 191.440
{4-0.38-9) - copy - copy

F7E3 F7E3 Laminated Double Glass 70.754 5.620 3.000 0.770 0.639181 191.440
(4-0.38-4) - copy - copy

F7Ng F7NG Laminated Double Glass 154.193 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F7Ng FINg Laminated Double Glass 154,193 5.620 3.000 0.770 0.781634 191.440
(4-0.38-4) - copy - copy

FIN5 F7N5 Laminated Double Glass 31.118 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FINS FIN5 Laminated Double Glass 31.118 5.620 3.000 0.770 0.666721 191.440
(8-0.38-4) - copy - copy

F8s1 F851 Laminated Double Glass 143.627 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8s1 F8s1 Laminated Double Glass 143,627 5.620 3.000 0.770 0.694475 191.440
(4-0.38-4) - copy - copy

F8E3 F8E3 Laminated Double Glass 70.754 5.620 3.000 0.770 1.000000 191.440
{4-0.38-4) - copy - copy

F8E3 F8E3 Laminated Double Glass 70.754 5.620 3.000 0.770 0.639181 191.440
(4-0.38-4) - copy - copy

F8Ng F8Nda Laminated Double Glass 154.193 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8N4 F8Na Laminated Double Glass 154.193 5.620 3,000 0.770 0.781634 191.440
(4-0.38-4) - copy - copy

F8N5 F8N5 Laminated Double Glass 31.118 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4} - copy - copy

F8N5 F8N5 Laminated Double Glass 31118 5.620 3.000 0.770 0.666721 191.440
(4-0.38-4) - copy - copy

Lightine System by Floor
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Floor Name Total Power (W) Total Area (m?) Power Denslty (W/m?2)

Hu1 6,858.000 1,217.300 5634

.u 2 7,038.000 1,230.500 5720

1?14 3 7,038.000 1,230.500 5.720

1?1.1 4 7,038.000 1,230.500 5.720

v‘u 5 7,038.000 1,230.500 5.720

ﬁz'u 6 7,038.000 1,230.500 5.720

‘1.1':1-1 7 7,038.000 1,230.500 5.720

'IF'H 8 7,038.000 1,230.500 5.720

Lichting System by Zone
Floor Name Zone Name Zone Area (m?) Quantity Power (W/Unit) Total Power (W)  Power Density (W/m2)

uu 1 F1-Z1 228.700 72 18.000 1,296.000 5.667
'é:u 1 F1-z2 988.600 309 18.000 5,562.000 5.626
v'u 2 F2-Z1 228.700 72 18.000 1,296.000 5.667
‘E’u 2 F2-22 78.600 28 18.000 504.000 6.412
‘!1:1.( 2 F2-73 119.400 38 18.000 684.000 5.729
11:\1 2 F2-74 259.000 81 18.000 1,458.000 5629
~u 2 F2-Z5 51.500 17 18.000 306.000 5.942
'ﬁ“u 2 F2-26 493.300 155 18.000 2,790.000 5.656
‘Ux‘u 3 F3-Z1 228.700 72 18.000 1,296.000 5.667
ﬁ:u 3 F3-Z22 78.600 28 18.000 504.000 6.412
v'u 3 F3-23 119.400 38 18.000 684.000 5.729
‘ﬁ‘:u 3 F3-Z4 259.000 81 18.000 1,458.000 5.629
1?\1 3 F3-Z5 51.500 17 18.000 306.000 5942
‘ﬁl;u 3 F3-Z¢ 493.300 155 18.000 2,790.000 5.656
1'!-:1.1 4 F4-Z1 228.700 T2 18.000 1,296.000 5.667
1‘1’11 4 F4-Z2 78.600 28 18.000 504.000 6.412
1=J:U 4 F4-Z3 115.400 38 18.000 684.000 5.729
1=!;1J q F4-Z4 25%.000 81 18.000 1,458.000 5.629
'I?‘IJ q F4-Z5 51.500 17 18.000 306.000 5.942
u'l.l 4 F4-26 493.300 155 18.000 2,790.000 5.656
'gu 5 F5-Z1 228.700 72 18.000 1,296.000 5.667
'gu 5 F5-Z22 78.600 28 18.000 504.000 6412
11#14 5 F5-23 115.400 38 18.000 684,000 5729
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Fus F5-zZ4 259.000 81 18.000 1,458.000 5.629
1‘;’1.: 5 F5-Z5 51.500 17 18.000 306.000 5.942
#u 5 F5-Z6 493.300 155 18.000 2,790.000 5.656
.,u 6 F&-Z1 228.700 72 18.000 1,296.000 5.667
é‘u 6 F6-22 78.600 28 18.000 504.000 6.412
vzu 6 F6-Z3 119.400 38 18.000 684.000 5.72¢
vu 6 Fé-Z4 259.000 81 18.000 1,458.000 5.629
'ﬁgu 6 F6-Z5 51.500 17 18.000 306.000 5.942
'ﬁ‘:u 6 F6-76 493.300 155 18.000 2,790.000 5.656
‘ﬁl:'u 7 F7-Z1 228.700 T2 18.000 1,296.000 5.667
‘Uz'u 7 F7-22 78.600 28 18.000 504.000 6.412
‘Ux‘u 7 F7-Z3 119.400 38 18.000 684.000 5729
‘u:u 7 F7-Z24 259.000 81 18.000 1,458.000 5629
'uzu 7 F7-25 51.500 17 18.000 306.000 5.942
'f!y"u 7 F7-Z26 493.300 155 18.000 2,790.000 5,656
‘!'!':u 8 F8-Z1 228.700 72 18.000 1,2%6.000 5.667
'usu 8 F8-22 78.600 28 18.000 504.000 6.412
'Uau 8 F8-Z3 119.400 38 18.000 684.000 5729
'ﬁu'u 8 F8-24 255.000 81 18.000 1,458.000 5.629
'ﬁy"u 8 F8-Z5 51.500 17 18.000 306.000 5942
i.:u 8 F8-Z6 493.300 155 18.000 2,790.000 5.656
DX Air-Conditioning Unit
A/C Code A/C Type Cooling Capacity Power cop SEER Compliance Status
Consumption (kW)
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
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9000 B1U-\Nall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.4%0 3.540 13.010 12.850 Passed
type - copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12,850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.97¢ 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type ~ copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KETU 1.490 3.540 13,010 12,850 Passed
type - copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-walt Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
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9000 BTU-wall type  Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type  Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
18000 BTU-wall split Type 18.000 KBTU 1.490 3.500 13.010 12.850 Passed
type - copy
9000 BTU-wall type  Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall split Type 12.000 KBTU 0.970 3625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type  Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
18000 BTU-wall split Type 18.000 KBTU 1.490 3540 13.010 12.850 Passed
type - copy
12000 BTU-wall split Type 12.000 KBTU 0970 3625 13.350 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KETU 1.490 3.560 13010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3,500 13010 12,850 Passed
type - copy
9000 BTU-wall type  Split Type 9.000 KETU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type  Split Type $.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
18000 BTU-wall split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type  Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3625 13.350 12.850 Passed
type - copy
18000 BTU-wall split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type  Split Type 9.000 KBTU 0.760 3.470 13.850 12.850 Passed
copy
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18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-walt Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13,010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
12000 BTU-wall Split Type 12,000 KBTU 0.970 3.625 13350 12,850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
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9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12,850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-walt Split Type 18.000 KBTU 1.490 3.540 13.010 12,850 Passed
type - copy
12000 BTU-walt split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12,850 Passed
- copy
12000 BTU-walt Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.4%0 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 12.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type - copy
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12000 BTU-wall Split Type 12,000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18,000 KBTU 1.49¢ 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
Central Air-Conditioning System
Chiller cooling Total Power CHP MP
A/C System CHP CHP Status MP MP Status Status
capacity (kw) Compliance Compliance
Central Air-Conditioning System - Chiller Report
Compressor
A/C System  Chiller Name  Chiller Type T Quantity Capacity Power Performance  Compliance Status
ype
Central Air-Conditioning System - Equipment List
A/C System Equipment Name Equipment Type Quantity Capacity
PV System
Azimuth Angle Inclination Angle
System Name Efficiency (%) Quantity Module Area (m2) Total Energy (kWh/y)
(degrees) (degrees)
Heat to Electrical Energy
System Name Quantity hs (MJ/Ton) hw (MJ/Ton) S (Ton/y) Efficiency (%) HEE (kwh/y)
Other Renewable Energy
Systemn Name Quantity Energy (kWh/y)
Boiler
System Name Boiler Type Boiler Efficiency (%) Boiler Compliance Quantity Status
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Heat Pump

Heat Pump Heat Pump

System Name Heat Pump Type Efficiency (COP) Compliance Quantity Status

Other Equipment
Zone Name Power (W) Quantity

Definition
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Building Information

Project Name : THE EMBASSY (Building C)
Building Name : THE EMBASSY (Building C)
Building Type : 81ATYA
Location : a3
ineunluniseanuuy
MaL@en 1 MMa@en 2
HUNUANNSEUY Touszifiuamdeatusau
1. ITUUNIOUBIATS OTTV: failed NHWTUVRDIANT WAIUYDS
o < &Y a
RTTV:  passed f9anuuy 211581984
2. STUULEEINN passed passed
3. szuulsuoInA passed
4, STUUNAAUNTOU unset

€
435U518UNaN15ATIEN passed

Building Energy Consumption
Building Energy consumption :
Energy from PV System :
Energy from Heat to Electrical System :

Energy from Other System :

Net Energy consumption (Evaluated Building) :

Net Energy consumption (Reference Building) :

Building Energy Code Compliance :

Building Envelope System

OTTV (All Zone) :
OTTV (A/C Zone) :

1,634,513.495 kWh/Year
kWh/Year
kWh/Year
kWh/Year
1,634,513.495 kWh/Year
1,705,202.494 kWh/Year

passed

85.522 Wim?

85.522 Wim?
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Code OTTV :

Building OTTV Status :

RTTV (A/C Zone) :

Code RTTV :

Building RTTV Status :

Building Lighting System

Total Power :

Total Building Area :

30.000 W/m?

failed

2.501 Wim?

6.000 W/m?

passed

54,720.000 Watts

9,700.600 m?

Power Density : 5.641 W/m?
Compliance : 12.000 W/m?
Lighing System Status : passed
Building Energy by Floor
Floor Name Floar Ares Wall Area {(m?} Roof Area (m?) OTTV (W/m?) RTTV (W/m2}  LPD (W/m?3) Octu theadr VENT (Us) Toish Ensrey
(m2) mz2) (KWh/y)
1‘1"11 1 1,192.100 360.623 0.000 90.560 5.632 0.100 0.250 172,563.402
u'u 2 1,215.500 489.969 0.000 84.992 5.642 0.100 0.250 208,198.769
‘!‘;’U 3 1,215.500 489.969 0.000 84.992 5.642 0.100 0.250 208,198.769
‘l';'u 4 1,215.500 489.969 0.000 84.992 5.642 0.100 0.250 208,198.769
'I';'u 5 1,215.500 489.969 0.000 84.992 5.642 0.100 0.250 208,198.769
11311 6 1,215.500 489.969 0.000 84.992 5.642 0.100 0.250 208,198.769
11311 7 1,215.500 489.969 0.000 84.992 5.642 0.100 0.250 208,198.769
‘ﬁ'"u 8 1,215.500 489.969 735.300 84.992 2.501 5.642 0.100 0.250 212,757.476
Building Energy by Zone
Zone Zone Wall Roof P RTTV LFD EQD occy e Energy Energy Energy Total
Narne Area Area Area WD OW/mD W) CoP WD) (head/ ws Lighting Equipment  A/C Energy
(m?) (m?) (m2) m?) kwh/y kWh/y kwh/y kwhyy
F1-Z1 92.800 58.987 0.000 117573 5.625 3.578 0.100 0.250  4,572.720 0.000  22,574.338 27,147.058
F1-Z2 187.700 117.768 0.000 B2.684 5.658 3.517 0.100 0.250  9,303.120 0.000  35,781.754 45,084.874
F1-Z3 262600 183.867 0.000 86.937 5621 3.550 0.100 0250 12929.760  0.000  55,392.671 68,322.431
F1-Z4  649.000 0.000 0.000 5.630 0.100 0.250 32,009.040  0.000 0.000  32,009.040
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F2Z1 81200 58171 0000 72809 5768 3517 0100 0250 4099680 0000 15558071 19,657.751
F2Z2 281600 177021 0000  86.086 5625 3522 0100 0250 13875840 0000 55156272 69,032.112
F2Z3 62700 37.132 0000 69.101 5902 3550 0100 0250 2207520 0000  8954.428 11,161.948
F2Z4 329800 217645 0000  90.070 5622 3508 0100 0250 16201040 0000 68453918 84,694.958
F2Z5 480200 0000  0.000 5623 0100 0250 23652000 0000  0.000 23,652.000
F3-Z1 81200 58174 0000 72809 5764 3517 0100 0250 4099680 0000 15558071 19,657.751
F3-Z2 281600 177.021 0000 86086 5625 3522 0100 0250 13875840 0000 55156272 69,032.112
F3z3 42700 37.132 0000  69.101 5902 3550 0100 0250 2207520 0000  8954.428 11,161.948
F3-24 329800 217.663 0000  90.070 5622 3568 0100 0250 16241040 0000  68,453.918 84,694.958
F3-Z5  480.200 0000  0.000 5623 0100 0250 23652000 0000  0.000 23,652.000
Fe-zi 81200 58174 0000 72809 5764 3517 0100 0250 4099680 0000 15558071 19,657.751
F4z2 281600 177.021 0000 86086 5625 3522 0100 0250 13875840 0000 55156272 69,032.112
FeZ3 62700 37032 0000  69.101 5902 3550 0100 0250 2207520 0000 8954428 11,161.948
Fe-za 329800 217.643 0000 90070 5622 3568 0100 0250 16241080 0000 6853918 84,694.958
Fe-z5 480.200 0000  0.000 5623 0100 0250 23652000 0000 0000 23652000
F5-z1 81200 58174 0000 72809 5768 3517 0100 0250 4099680 0000 15558071 19,657.751
F5-Z2 281600 177.021 0000  B6.086 5625 3522 0100 0250 13875840 0000  55156.272 69,032.112
F5-Z3 42700 37132 0000  69.101 5902 3550 0100 0250 2207520 0000 8954428 11,161.948
F5-Z4 329800 217643  0.000  90.070 5622 3548 0100 0250 16241040 0000 68453918 84,694.958
F5-Z5  480.200  0.000  0.000 5.623 0100 0250 23652000 0000  0.000 23,652.000
F6-ZL 81200 58174 0.000 72809 5764 3517 0100 0250 4099680 0000 15558071 19,657.751
F6-Z2 281600 177021 0000 86086 5625 3522 0100 0250 13875840 0000 55156272 69,032.112
F6-Z3 42700 37.132 0000  69.101 5902 3550 0100 0250 2207520 0000 8954428 11,161.948
F6-Z4 320800 217.643 0000  90.070 5622 3.548 0100 0250 16241040 0000 68453918 84,694.958
F6-Z5 480200 0000  0.000 5.623 0100 0250 23652000 0000  0.000 23,652.000
Fl-ZL 81200 58174 0000 72809 5768 3517 0100 0250 4099680 0000  15558.071 19,657.751
Fl-Z2 281600 177.021 0000  86.086 5625 3522 0100  0.250 13875840 0000 55156272 69,032.112
F1-Z3 42700 37.132 0000  €9.101 5902 3550 0100 0250 2207520 0000 8954428 11,161.948
F1-24 329800 217.643 0000  90.070 5622 3548 0100 0250 16241040 0000 68453918 84,694.958
F7-Z5  480.200  0.000  0.000 5.623 0100 0250 23652000 0000 0000  23,652.000
F&-ZI 81200 58174 81200 72809 2501 5764 3517 0100 0250 4,099680  0.000  16063.989 20,163.669
F&-Z2 281600 177.021 281600 86086 2501 5625 3522 0100 0250 13875840 0000 56908485 70,784,325
F8-z3 42700 37.132 42700 69.101 2501 5902 3550 0100 0250 2207520 0000  9,217.970 11,825.490
F8-z4 329800 217.643 329800 90070 2501 5622 3548 0100 0250 16241040 0000  70890.952 86,731.992
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F8-Z5 480200 0000  0.000 5623 0100 0250 23652000 0000 0000 23652000

OTTV by Wall
Zone Wall Name OTTV (W/m?) Area {m?) WWR
F1-Z1 F151 129.845 47303 017
F1-Z1 F1w1 67.890 11.685 037
F1-22 F152 86.875 111.168 0.56
F1-22 F1E2 12,089 6.600 0.00
F1-Z3 FIN3 94.612 166.767 0.60
F1-z3 FIW3 12.089 11.100 0.00
F1-z3 FIE3 12.089 6.000 0.00
F2-Z1 F251 80.959 48474 0.56
F2-Z1 F2w1 12.089 9.700 0.00
F2-22 F252 90.894 166.221 0.58
F2-72 F2E2 12.089 10.800 000
F2-Z3 F2N3 108.281 17.124 0.63
F2-73 F2E3 35.569 20.008 029
F2-z4 F2Na 94,023 207.143 059
F2-74 F2we 12,089 10.500 0.00
F3-71 F351 84.959 48474 0.56
F3-21 Faw1 12,089 9.700 0.00
F3-22 F352 90.894 166.221 0.58
F3-22 F3E2 12.089 10.800 0.00
F3-73 F3N3 108.281 17.124 0.63
F3-73 F3E3 35.569 20.008 0.29
F3-24 F3NG 94.023 207.143 0.59
F3-24 Fawa 12.089 10.500 0.00
F4-z1 Fas1 89959 48.474 0.56
F4-Z1 Faw1 12.089 9.700 0.00
Fo-z2 Fds2 90.894 166.221 0.58
Fa-z2 FAE2 12,089 10.800 0.00
Fo-z3 FON3 108.281 17.124 0.63
Fa-z3 F4E3 35.569 20.008 0.29
Fa-z4 FaNg 94.023 207.143 0.59
F4-z4 Fawe 12,089 10.500 0.00
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F5-Z1 F551
F5-Z1 F5W1
F5-22 F552
F5-22 F5E2
F5-Z3 F5N3
F5-23 F5E3
F5-Z4 F5N4
F5-24 Fswa
F6-Z1 F651
F6-Z1 FEW1
F6-22 F652
F6-22 F6E2
F6-23 F6N3
F6-23 F6E3
F6-24 F6Na
F6-Z4 0
F7-Z1 F751
F1-21 FTW1
F1-22 F752
F1-22 FTE2
F7-Z3 F7N3
F7-Z3 F7E3
F7-Z4 F7Nd
F7-Z4 FTW4
F8-Z1 F851
F8-71 Faw1
F8-72 F8s2
F8-z2 F8E2
F8-Z3 F8N3
F8-Z3 F8E3
F8-Z4 FENa
F8-Z4 FeWd
RTTV by roof
Zone Roof Name

FIEUAMNITOYTNENALY

Iﬂﬂ‘hﬁﬂmﬂiu BEC Web-based

2E

84.959
12.089
90.894
12,089
108.281
35.569
94,023
12,089
84.959
12.089
90.894
12.089
108.281
35.569
94.023
12.089
84.959
12.089
90.8%4
12.089
108.281
35.569
94.023
12,089
84.959
12.089
90.894
12.089
108.281
35.569
94.023

12.08%

RTTV (W/m?)

48.474
9.700
166.221
10.800
17.124
20.008
207.143
10.500
48.474
9.700
166.221
10.800
17.124
20.008
207.143
10.500
48.474
9.700
166.221
10.800
17.124
20.008
207.143
10.500
48.474
9.700
166.221
10.800
17.124
20.008
207.143

10.500

Area (m?)

0.56

0.00

0.58

0.00

0.63

0.29

0.5¢9

0.00

0.56

0.00

0.58

0.00

0.63

0.29

0.59

0.00

0.56

0.00

0.58

0.00

0.63

0.2

0.5%

0.00

WWR

wonaasiudl 7 Sunau 2567 19 13:48

W7 5370 19



OS
Text Box

OS
Text Box


TIU9IUAINTTAYTNENANIUY

‘%.-'

2E

ASNWEILUIWAIITUNALWVLL
i uazaysnTwawIIU Y
ENF WA Tnglyly Web-based
NSNS IINAIIUL fne Lty lusunsd BEC Web-base
F8-Z1 R1 2501 81.200 0.00
F8-Z2 R2 2501 281.600 0.00
F8-23 R3 2501 42,700 0.00
F8-Z4 Rg 2501 329.800 0.00
Opague Components in Wall
Wall Name Section Name  Component Name Area (m?) Uw (W/m2°C) DSH (kJ/m?*)  Solar Absorbtance TDeq (*C)
F151 F151 naun’i'mmanmmméu - 47.303 1.628 127.680 0.300 7.428
copy
Fiw1 Fiw1 naun’s’nmamﬂmuﬂ“u - 11.685 1.628 127.680 0.300 7.428
copy
F152 F1s52 naun’s’nmawwmuﬂu - 111.168 1.628 127.680 0.300 7428
copy
F1E2 F1E2 ABUNSALIALIR LYY - 6.600 1.628 127.680 0.300 7.428
copy
FIN3 FIN3 ﬂaun‘s‘ﬂmawﬁmugu - 166.767 1.628 127.680 0.300 7.428
copy
FIW3 Fiw3 ABUNSALIALUIRTUYY - 11.100 1628 127.680 0.300 7.428
copy
F1E3 F1E3 ABUR3AMIEUIRIUYY - 6.000 1.628 127.680 0.300 7.428
copy
F251 F2s1 naun%nmatmawx},u - 48.474 1.628 127.680 0.300 7.428
copy
F2wW1 F2w1 naun%mmamwmugu - 9.700 1.628 127.680 0.300 7.428
copy
F2s2 F2s52 naun?mmatmmugu - 166.221 1.628 127.680 0.300 7428
copy
F2E2 F2E2 ﬂaun%wu':awwmugu - 10.800 1.628 127.680 0.300 7.428
copy
F2N3 F2N3 naun?mmmmmugu - 17.124 1.628 127.680 0.300 7.428
copy
F2E3 F2E3 ABUNTINA WYY - 20.008 1.628 127.680 0.300 7.428
copy
FoNG F2N4 ABUNTIANALRIYY - 207.143 1.628 127.680 0.300 7.428
copy
F2wa F2wa naun?mmatmmuﬂvu - 10.500 1.628 127.680 0.300 7.428
copy
F3s1 F3s1 naun‘s’wmatmmvw{l’u - 48.474 1.628 127.680 0.300 7.428
copy
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F3w1 F3w1 ABURSAMIANRIUYY - 9.700 1628 127.680 0.300 7.428
copy

F352 F3s2 poundmuainauyu - 166.221 1.628 127.680 0.300 7.428
copy

F3E2 F3E2 ADUNIIIAURTUYU - 10.800 1.628 127.680 0.300 7.428
copy

F3N3 FaN3 ABUNTIITALUIRATUY - 17.124 1.628 127.680 0.300 7.828
copy

F3E3 F3E3 ﬁaun‘s'mmal.mmuﬂuu N 20.008 1.628 127.680 0.300 7.428
copy

F3N4 F3Ng ABUNTmARIUY - 207.143 1.628 127.680 0.300 7.028
copy

Fawa F3wg ABUNTMAAYY - 10.500 1628 127.680 0.300 7.428
copy

Fasl Fas1 ﬂaun'i'ﬂmatmmugu - 48.474 1.628 127.680 0.300 7.428
copy

Faw1 Fawi ABUNIMUIALIRUYY - 9.700 1.628 127.680 0.300 7.428
copy

Fas2 Fas2 naun‘%mmatmamﬂvu - 166.221 1.628 127.680 0.300 7.428
copy

F4E2 FaE2 ABUNIALIALITTUY - 10.800 1.628 127.680 0.300 7.428
copy

FAN3 FaN3 AaUNSmTAIRUY - 17.124 1.628 127.680 0.300 7.028
copy

F4E3 F4E3 ﬂaun‘émmatmmugu - 20.008 1.628 127.680 0.300 7.428
copy

Fang FanNa aunImnatmRIUY - 207.143 1.628 127.680 0.300 7.428
copy

Fawsg Fawa ﬁaun%mmmmmuw - 10.500 1.628 127.680 0.300 7.428
copy

F551 F351 ABUNTIITALIA MY - 48.474 1.628 127.680 0.300 7.428
copy

F5W1 Fsw1 ABURTAIALTIRTUYY - 9.700 1.628 127.680 0.300 7.428
copy

F552 F552 naun%mmal.mmuﬂu - 166.221 1.628 127.680 0.300 7.428
copy

F5E2 F5£2 naun‘s’nmawwmuq'u - 10.800 1628 127.680 0.300 7.428
copy

F5N3 F5N3 ABUNIMRAIIRIUY - 17.124 1.628 127.680 0.300 7.428
copy
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F5E3 FSE3 ABUNIMIALUIR WYY - 20.008 1.628 127.680 0.300 7428
copy

F5NG F5N4 ABUNTANIALLIR VY - 207.143 1.628 127.680 0.300 7428
copy

F5wa Fswa ABUNTAUIAUITUYY - 10.500 1628 127.680 0.300 7.428
copy

Fé651 F651 ABUNTATALLIE YU - 48.474 1.628 127.680 0.300 7.428
copy

Few1 F6w1 ABUNIALTAUIR Y - 9.700 1.628 127.680 0.300 7.428
copy

F652 F652 ABURTAIALTE Y - 166.221 1.628 127.680 0.300 7.428
copy

F6E2 F6E2 naun's'nmalmmugu - 10.800 1.628 127.680 0.300 7.428
copy

F6N3 F6N3 ARundmAUTRIUYY - 17.124 1.628 127.680 0.300 7428
copy

F6E3 F6E3 ABUN3ALIALLIR WYY - 20.008 1.628 127.680 0.300 7.028
copy

FéNg F6NG ABUNTAWIAWIRTUYY - 207.143 1.628 127.680 0.300 7.428
copy

Fewd F6wd ABUNSALIAL Y - 10.500 1.628 127,680 0.300 7.028
copy

F7s1 F751 ARURTAIAUIRIUYY - 48.474 1.628 127.680 0.300 7.028
copy

FTw1 FTW1 ABURIALIAILR Y - 9.700 1.628 127.680 0.300 7.428
copy

F7s2 F152 ApuNImNAlUIRIUYY - 166.221 1.628 127.680 0.300 7.428
copy

F7E2 F7E2 ABUNTMINAIUIRTIYY - 10.800 1.628 127.680 0.300 7.428
copy

F7N3 F7N3 ABUNIANAIRTUY - 17.124 1.628 127.680 0.300 7.428
copy

F7E3 F7E3 naun‘s’mmamﬁmugu - 20.008 1.628 127.680 0.300 7.428
copy

F7Nd F7Ng AgUNIANANRTUY - 207.143 1.628 127.680 0.300 7.428
copy

Frwa Frwd ABUNIALNAR VY - 10.500 1.628 127.680 0.300 7.428
copy

F851 F8s1 ABUNTAINAIRTUYY - 48.474 1.628 127.680 0.300 7.428
copy
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F8wt F8W1 naun‘s’mmaw'lmugu - 9.700 1.628 127.680 0.300 7.428
copy
R1 R1 wiImATUNIALATaL 81.200 0.222 230.464 0.500 11.261
u
F852 F852 naun‘%mmatmamﬂ“u - 166.221 1.628 127.680 0.300 7.428
copy
F8E2 F8E2 naun’i’mu'zatmmuw - 10.800 1.628 127.680 0.300 7.428
copy
R2 R2 nHRIABUNIALETRWY 281.600 0.222 230.464 0.500 11.261
u
F8N3 F8N3 ﬂaun‘immammud‘,u - 17.124 1.628 127.680 0.300 7.428
copy
F8E3 F8E3 nsun?nmaw‘mutdu - 20.008 1.628 127.680 0.300 7.428
copy
R3 R3 ARIRBUNTALATALS 42.700 0.222 230.464 0.500 11.261
u
F8N4 F8Nd naun‘%mmal.mmugu - 207.143 1.628 127.680 0.300 7.428
copy
F8w4 F8wa ﬂnun's'nmmmmmju - 10.500 1.628 127.680 0.300 7428
copy
R4 R4 NEIAIPEUNIALAERL 329.800 0.222 230.464 0.500 11.261
u
Transparent Components in Wall
Wall Mame  Section Name Component Name Area (m?) Uf (W/m2°C) At (°0) SHGC SC ESR (W/m?)
F151 F1S1 Laminated Double Glass 47303 5.620 3.000 0.770 1.000000 191.440
(4-0.38-8) - copy - copy
Fiwl Fiwi Laminated Double Glass 11.685 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy
F152 F152 Laminated Double Glass 111.168 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy
F1S2 F152 Laminated Double Glass 111.168 5.620 3.000 0.770 0.685590 191.440
(4-0.38-4) - copy - copy
F1N3 FIN3 Laminated Double Glass 166.767 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy
FIN3 FIN3 Laminated Double Glass 166,767 5.620 3.000 0.770 0.767205 191.440
(4-0.38-4) - copy - copy
F251 F2s1 Laminated Double Glass 48.474 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy
F2s51 F2s1 Laminated Double Glass 48.474 5.620 3.000 0.770 0.605413 191.440

(4-0.38-4) - copy - copy
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F2s2 F2s2 Laminated Double Glass 166.221 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F252 F252 Laminated Double Glass 166.221 5.620 3.000 0.770 0.724852 191.440
(4-0.38-4) - copy - copy

F2N3 F2N3 Laminated Double Glass 17.124 5.620 3.000 0.770 1.000000 191.440
(4-0.38-8) - copy - copy

F2E3 F2E3 Laminated Double Glass 20.008 5.620 3.000 0.770 0.516346 191.440
(6-0.38-4) - copy - copy

F2N4 F2N4 Laminated Double Glass 207.143 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F2na F2N4 Laminated Double Glass 207.143 5.620 3.000 0.770 0.780508 191.440
{4-0.38-4) - copy - copy

F351 F351 Laminated Double Glass 48.474 5,620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F351 F351 Laminated Double Glass 48.474 5.620 3.000 0.770 0.605413 191.440
(4-0.38-4) - copy - copy

F352 F3S2 Laminated Double Glass 166.221 5.620 3.000 0.770 1.000000 191.440
(6-0.38-4) - copy - copy

F352 F352 Laminated Double Glass 166.221 5.620 3.000 0.770 0.724852 191.440
(4-0.38-4) - copy - copy

F3N3 F3N3 Laminated Double Glass 17.124 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F3E3 F3E3 Laminated Dauble Glass 20.008 5.620 3.000 0.770 0.516346 191.440
(4-0.38-4) - copy - copy

F3N4 F3N4 Laminated Double Glass 207.143 5.620 3.000 0.770 1.000000 191.440
(4-0.38-9) - copy - copy

F3N4 F3N4 Laminated Double Glass 207.143 5.620 3.000 0.770 0.780908 191.440
(4-0.38-9) - copy - copy

Fas1 Fasi1 Laminated Double Glass 48.474 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F4s1 F4s51 Laminated Double Glass 48.474 5.620 3.000 0.770 0.605413 191.440
{4-0.38-4) - copy - copy

Fa4s2 Fas2 Laminated Double Glass 166.221 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

Fas52 Fas2 Laminated Double Glass 166.221 5.620 3.000 0.770 0.724852 191.440
{4-0.38-4) - copy - copy

FaN3 FaN3 Laminated Double Glass 17.124 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F4E3 F4E3 Laminated Double Glass 20.008 5.620 3.000 0.770 0.516346 191.440
(4-0.38-4) - copy - copy
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FAN4 FaNg Laminated Double Glass 207.143 5.620 3.000 0.770 1.000000 191.440

(4-0.38-4) - copy - copy

FaNg FaNg Laminated Double Glass 207.143 5.620 3.000 0.770 0.780908 191.440
(4-0.38-4) - copy - copy

F551 F551 Laminated Double Glass 48.474 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F551 F551 Laminated Double Glass 48.474 5.620 3.000 0.770 0.605413 191.440
(4-0.38-8) - copy ~ copy

F552 F552 Laminated Doubte Glass 166.221 5620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F552 F552 Laminated Double Glass 166.221 5.620 3.000 0.770 0.724852 191.440
(4-0.38-4) - copy - copy

F5N3 F5N3 Laminated Double Glass 17.124 5.620 3.000 0.770 1.000000 191,440
(4-0.38-4} - copy - copy

F5E3 F5E3 Laminated Double Glass 20.008 5.620 3.000 0.770 0.516346 191.440
(4-0.38-1) - copy - copy

F5N4 F5N4 Laminated Double Glass 207.143 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F5N4 F5N4 Laminated Double Glass 207.143 5.620 3.000 0.770 0.780908 191.440
(4-0.38-4) - copy - copy

F6S1 Fé51 Laminated Double Glass 48.474 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F6S1 F6S1 taminated Double Glass 48.474 5.620 3.000 0.770 0.605413 191.440
(4-0.38-4) - copy - copy

F6S2 Fé52 Laminated Double Glass 166.221 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F652 Fé6s2 Laminated Double Glass 166.221 5.620 3.000 0.770 0.724852 191.440
(4-0.38-4) - copy - copy

FEN3 FEN3 Laminated Double Glass 17.124 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F6E3 F6E3 Laminated Double Glass 20.008 5.620 3.000 0.770 0.516346 191.440
{4-0.38-4} - copy - copy

F6NG FéNG Laminated Double Glass 207.143 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FeNg FENgG Laminated Double Glass 207.143 5.620 3.000 0.770 0.780908 1%1.440
(4-0.38-4) - copy - copy

F751 F751 Laminated Double Glass 48.474 5.620 3.000 0.770 1,000000 191.440
(4-0.38-9) - copy - copy

F751 F751 Lamninated Double Glass 48.474 5.620 3.000 0.770 0.605413 191.440
(4-0.38-4) - copy - copy
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F7s2 F752 Laminated Double Glass 166.221 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F752 F752 Laminated Double Glass 166.221 5.620 3.000 0.770 0.724852 191.440
(4-0.38-4) - copy - copy

FIN3 F7N3 Laminated Double Glass 17.124 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FTE3 F7E3 Laminated Double Glass 20.008 5.620 3.000 0.770 0.516346 191.440
(8-0.38-4) - copy - copy

FINa F7Ng Laminated Double Glass 207.143 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

FINg FINg Laminated Double Glass 207.143 5.620 3.000 0.770 0.780908 191.440
(4-0.38-8) - copy - copy

F8S1 F851 Laminated Double Glass 48.474 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8s1 F8S1 Laminated Double Glass 48.474 5.620 3.000 0.770 0.605413 191.440
(4-0.38-4) - copy - copy

F852 F8s2 Laminated Double Glass 166.221 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F8s2 F8s2 Laminated Double Glass 166.221 5.620 3.000 0.770 0.724852 191.440
(4-0.38-4) - copy - copy

F8N3 F8N3 Laminated Double Glass 17.124 5.620 3.000 0.770 1.000000 191.440
(48-0.38-4) - copy - copy

FBE3 F8E3 Laminated Double Glass 20.008 5.620 3.000 0.770 0.516346 191.440
(4-0.38-4) - copy - copy

F8N4 F8Ng Laminated Double Glass 207.143 5.620 3.000 0.770 1.000000 191.440
(4-0.38-4) - copy - copy

F3Ng F8N4 Laminated Double Glass 207.143 5.620 3.000 0.770 0.780908 191.440
(4-0.38-4) - copy - copy

Lighting System by Floor

Floor Name Total Power (W) Total Area (m?) Power Density (W/m2)
Hu1 6,714.000 1,192.100 5.632
$u2 6,858.000 1,215.500 5.642
i 3 6,858.000 1,215,500 5642
$ua 6,858.000 1,215.500 5,642
$us 6,858.000 1,215,500 5602
Hu 6 6,858.000 1,215,500 5602
fu7 6,858.000 1,215.500 5602
Hus 6,858.000 1,215.500 5.602
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Lighting System by Zone

Floor Name Zone Name Zone Area (m?2) Quantity Power {W/Unit) Total Power (W)  Power Density (W/m32)
'th'u 1 F1-Z1 92.800 29 18.000 522,000 5625
.,u 1 F1-Z2 187.700 59 18.000 1,062.000 5.658
#u 1 F1-Z3 262.600 82 18.000 1,476.000 5.621
1?14 1 F1-Z24 649.000 203 18.000 3,654.000 5.630
.,u 2 F2-71 81.200 26 18.000 468.000 5.764
iy’u 2 F2-22 281.600 88 18.000 1,584.000 5.625
‘Uxu 2 F2-Z3 42.700 14 18.000 252.000 5.902
%u 2 F2-24 326.800 103 18.000 1,854.000 5.622
'i'u 2 F2-25 480.200 150 18.000 2,700.000 5.623
‘#u 3 F3-Z1 81.200 26 18.000 468.000 5.764
i‘u'u 3 F3-22 281.600 88 18.000 1,584.000 5.625
.,u 3 F3-723 42,700 14 18.000 252.000 5.902
.,u 3 F3-Z24 329.800 103 18.000 1,854.000 5.622
'i‘:u 3 F3-Z5 480.200 150 18.000 2,700.000 5.623
'il:'u ) F4-Z1 81.200 26 18.000 468.000 5.764
v‘u q F4-zZ2 281.600 88 18.000 1,584.000 5625
'fl‘:u 4 F4-zZ3 42,700 14 18.000 252.000 5.902
1'1‘;11 4 F4-Z4 329.800 103 18.000 1,854.000 5.622
‘ﬁ"u 4 F4-Z5 480.200 150 18.000 2,700.000 5623
'uzu 5 F5-21 81.200 26 18.000 468.000 5764
ﬁl:u 5 F5-Z22 281.600 88 18.000 1,584.000 5.625
‘I'?u 5 F5-Z3 42.700 14 18.000 252.000 5.902
1‘1.;1‘! 5 F5-z4 329.800 103 18.000 1,854.000 5.622
‘!"!"u 5 F5-Z5 480.200 150 18.000 2,700.000 5.623
1'1‘:1,1 [ Fé-Z1 81.200 26 18.000 468.000 5.764
'ﬁ‘:u [ Fé-22 281.600 88 18.000 1,584.000 5.625
'ﬁu'u 6 F6-Z3 42,700 14 18.000 252,000 5.902
'ﬁv‘u 6 F6-Z4 329.800 103 18.000 1,854.000 5.622
.,u 6 F6-Z5 480.200 150 18.000 2,700.000 5.623
1:1/'14 7 F7-Z1 81.200 26 18.000 468.000 5.764
'.:("\J 7 F7-22 281.600 88 18.000 1,584.000 5625
-#'u 7 F7-Z3 42,700 14 18.000 252.000 55802

a5l 7 furau 2567 19a1 13:48 wu1: 13 970 19



OS
Text Box

OS
Text Box


! |4 N f
NINWRILN I UM IENTUATNTITBYINYNENTUY .. ‘,

{i} IEE VT R AR ) % 2E
& nsznsaawdoonu Taalylusunsu BEC Web-based Qs
'.. 7 F7-Z4 329.800 103 18.000 1,854.000 5622
il:u 7 F7-Z5 480.200 150 18.000 2,700.000 5623
-Eu 8 F8-Z1 81.200 26 18.000 468.000 5.76d
'é"u 8 F8-22 281.600 88 18.000 1,584.000 5.625
‘ﬁ"u 8 F8-Z3 42.700 14 18.000 252.000 5.902
ﬂ‘vu 8 F8-Z4 329.800 103 18.000 1,854.000 5.622
-a’u 8 F8-Z5 480.200 150 18.000 2,700.000 5.623
DX Air-Conditioning Unit
Power
A/C Code A/C Type Cooling Capacity cop SEER Compllance Status
Consumption (kW)
42000 BTU-Cassette Split Type 42,000 KBTU 3.440 3.578 12.430 12.400 n/a
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 12.010 12,850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.4%0 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
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9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-walt Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.5480 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12,000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9,000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 12.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-walt Split Type 12.000 KBTU 0.970 3.625 13.350 12,850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
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12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.97¢ 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.450 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- Copy
12000 BTU-wall Split Type 12,000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
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18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.870 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12,000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
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9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-walt Split Type 18.000 KBTU 1.490 3.540 13.010 12,850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3.470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
9000 BTU-wall type Split Type 9.000 KBTU 0.760 3470 13.490 12.850 Passed
- copy
12000 BTU-wall Split Type 12.000 KBTU 0.970 3.625 13.350 12.850 Passed
type - copy
18000 BTU-wall Split Type 18.000 KBTU 1.490 3.540 13.010 12.850 Passed
type - copy
Central Air-Conditioning System
Chiller cooling Total Power CHP MP
A/C System ) CHP CHP Status MP MP Status Status
capacity (kW) Compliance Compliance
Central Air-Conditioning System - Chiller Report
Compressor
A/C System  Chiller Name  Chiller Type T Quantity Capacity Power Performance  Compliance Status
ype
Central Air-Conditioning System - Equipment List
A/C System Equipment Name Equipment Type Quantity Capacity
PV System

Azimuth Angle

Inclination Angle

System Name Efficiency (%) Quantity Module Area (m?) Total Energy (kWh/y)
(degrees) (degrees}
Heat to Electrical Energy
System Name Quantity hs (MJ/Ton) hw (MJ/Ton) S (Ton/y) Efficiency (%) HEE (kWh/y)
Other Renewable Energy
System Name Quantity Energy (kWh/y)

Boiler

WS 7 Suney 2567 an 13:48 Wr: 18 910 19
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Systemn Name Boller Type Boiler Efficiency (%) Boiler Compliance Quantity Status
Heat Pump
Systém N — T Heat Pump Heat Pump Ouanti Stat
ystem Rame cat Pump Type Efficiency (COP) Compliance uantity At

Other Equipment

Zone Name Power (W) Quantity

Definition

wonasiuil 7 funAu 2567 van 13:48 wi: 19 0 19



OS
Text Box

OS
Text Box


S78ASAIUIUSLUU N WdD9d214




{Asan1s THE EMBASSY PATTAYA mNEXT 2
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Fui 30/10/23

ftem DESCRIPTION AREA(SQM) NUMBER OF UNIT | TOTAL AREA (SQM) LIGHTING POWER (W) TOTAL LIGHTING POWER (W) LIGHTING W/SQM | A21atBuuay (Muay LUX)
Gl iy
FuleiAn
dinau 27.89 1 27.89 418.35 418.35 15 500
Digital Playground 31.62 1 31.62 4743 474.3 15 200
Va4 6.65 1 6.65 99.75 99.75 15 200
Viaainae 9.31 1 9.31 139.65 139.65 15 200
Waauating 12.62 1 12.62 189.3 189.3 15 200
viaa W 3.68 1 3.68 56.2 55.2 15 200
ey 9.65 1 9.65 14475 144.75 15 200
wanihAudng 4.91 1 4.91 73.65 73.65 15 200
wanimdi 6.38 1 6.38. 95.7 95.7 15 200
Wanihe 7.19 1 7.19 107.85 107.85 15 200
Health & Spa 97.57 1 97.57 1463.55 1463.55 15 200
Junior League 54.20 1 54.2 813 813 15 200
Playground 72.97 1 72.97 1094,55 1094.55 15 200
Interactive Fitness Center 119.45 1 119.45 1791.75 1791.75 15 200
aszdreti iy 96.81 1 96.81 1452.15 1452.15 15 200
suiligaasydnenin 47.45 1 47.45 711.75 711.75 15 200
ANENH 10.00 1 10 150 150 15 200
Wuridaunang 22818 1 228.18 3422.7 3422.7 15 200
Ei'CE)
%839 MDB 22.71 1 22,71 340.65 340.65 15 200
il 1.86 1 1.86 27.9 27.9 15 200
Waatly 11.76 1 11,76 176.4 176.4 15 200
Wanin 10.35 1 10.35 155.25 155.25 15 200
iaauaitf 4.18 1 4.18 62.7 62.7 15 200
1FruRanTn 856.70 1 856.7 12850.5 12850.5 15 200
Aufidiunany 235.00 1 235 3525 3525 15 200
B

Wasaey 4,69 1 469 70.35 70.35 15 200
VNG 5.58 1 5.58 837 83.7 15 200
The Diplomat Lounge 106.3 1 106.3 1594.5 1594 .5 15 500

Arnsfiuses

-
RIneigu



OS
Text Box

OS
Text Box


TAsanns THE EMBASSY PATTAYA
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Fa4 sunrAIIndaIat e
qun 30/10/23
Item DESCRIPTION AREA(SQM) NUMBER OF UNIT | TOTAL AREA {SQM) LIGHTING POWER (W) TOTAL LIGHTING POWER (W) LIGHTING W/SQM | A2 uladuas (Mung LUX)

Business Center 59.75 1 59.76 896.25 896.25 15 500
viaenn 1-BR 32 SQ.M. 32 3 96 1440 4320 15 300
1aann 1-BR 34 SQ.M. 34 3 102 1530 4590 15 300
184N 2-BR 50 SQ.M. 50 4 200 3000 12000 15 300
viaenin 2-BR 51 SQ.M. 51 1 51 765 765 15 300
Waenn 2-BR 54b SQ.M. 54 1 54 810 810 15 300
Waann 2-BR 54c SQ.M. 54 1 54 810 810 15 300
8N 2-BR 552 SQ.M. 55 1 55 825 825 15 300
189N 2-BR 55b SQ.M. 55 1 55 825 825 15 300
ufidunan 155.34 1 165.34 2330.1 23301 15 200
i 3-8
Wy 4.69 i 4.69 70.35 70.35 15 200
vy 5.58 1 5.58 83.7 83.7 15 200
Waawn 1-BR 32 SQ.M. 32 3 96 1440 4320 15 300
Waarin 1-BR 34 SQM. 34 6 204 3060 18360 15 300
Waarn 2-BR 50 SQ.M. 50 4 200 3000 12000 15 300
Waarin 2-BR 54b SQ.M. 54 1 54 810 810 15 300
a9 2-BR 54c SQ.M. 54 1 54 810 810 15 300
WaaWn 2-BR 55a SQ.M. 55 1 55 825 825 15 300
Wasrin 2-BR 55b SQ.M. 55 1 55 825 825 15 300
Yieanin 2-BR 57 SQ.M. 57 1 57 855 855 15 300
AuRdmNa 149.63 1 149.63 2244.45 2244.45 15 200
e
viaelu 11.68 1 11.68 175.2 175.2 15 200
MDATRIAN 11.50 1 115 1725 172.5 15 200
AuAdaunany 623.49 1 623.49 9352.35 9352.35 15 200
17 B
Ui 1
1129 MDB 19.25 1 19.25 288.75 288.75 15 200
BT 3.02 1 3.02 453 45.3 15 200
v I 2.74 1 274 411 411 15 200
viaarTy 9.04 1 9.04 1356 1356 15 200
HHIUARATO 705.54 1 705.54 10583.1 10583.1 15 200
viadsin 2-BR 50 SQ.M. 50 5 250 3750 18750 15 300
ViaeWn 2-BR 54a SQ.M. 54 1 54 810 810 15 300

Fmnsffuses
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A NEXT 2udco, 1o

1594 en1zAInlWdeIade
Jun 30/10/23
ltem DESCRIPTION AREA(SQM) NUMBER OF UNIT | TOTAL AREA (SQM) LIGHTING POWER (W) TOTAL LIGHTING POWER (W) LIGHTING W/SQM | A9l uLE (Muae LUX)
Fungiunan 97.79 1 97.79 1466.85 1466.85 15 200
T9un 26
viatey 8.86 1 8.86 132.9 132.9 15 200
viag Wi 274 1 274 41.1 411 15 200
%84%N 1-BR 32 SQ.M. 32 11 352 5280 58080 15 300
1897N 1-BR 34 SQ.M. 34 4 136 2040 8160 15 300
%aIRN 2-BR 50 SQ.M. 50 6 300 4500 27000 15 300
189N 2-BR 54a SQ.M. 54 3 162 2430 7290 15 300
Audigauna 154,09 1 154.09 2311.35 2311.35 15 200
Ui 7-8
ey 8.88 1 8.86 132.9 132.9 15 200
vies T 274 1 2.74 41.1 41.1 15 200
viaevin 1-BR 32 SQ.M. 32 13 416 6240 81120 15 300
Waesin 1-BR 34 SQM. 34 2 68 1020 2040 15 300
Y9N 2-BR 50 SQ.M. 50 6 300 4500 27000 15 300
Wa9vin 2-BR 54a SQ.M. 54 3 162 2430 7290 15 300
FuAdaunang 154.09 1 154,09 2311.356 2311.35 15 200
|Rmanaty
viatTy 9.35 1 9.35 140.25 140.25 15 200
WRATAAN 11,50 1 115 172.5 1725 15 200
Fuvidaunany 88.91 1 88.91 1333.65 1333.65 15 200
0
Gatutie
Ui 1
a9 MDB 23.13 1 23.13 346.95 346.95 15 200
F1udn 1 47,75 1 47.75 716.25 716.25 15 500
F1uAn 2 47.37 1. 4737 710.55 710.55 15 500
Waaaey 2.44 1 2.44 36.6 36.6 15 200
vaa i 3.99 1 3.99 59.85 59.85 15 200
aailu 9.31 1 9.31 139.65 139.65 15 200
131IuAansn 245.64 1 245,64 3684.6 3684.6 15 200
#a9rin 1-BR 32 SQ.M. 32 1 32 480 480 15 300
Waann 1-BR 34 SQ.M. 34 6 204 3060 18360 15 300
Waann 2-BR 50 SQ.M. 50 7 350 5250 36750 15 300
Auvidaunany 144.82 1 144,82 2172.3 21723 15 200

FransfFuses
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Item DESCRIPTION AREA(SQM) NUMBER OF UNIT | TOTAL AREA (SQM) LIGHTING POWER (W) TOTAL LIGHTING POWER (W) LIGHTING W/SQM | A2quLtsuas (Muay LUX)

TWN 2

VORI 2.44 1 244 36.6 36.6 15 200
viad Wi 3.99 1 3.99 59.85 50.85 15 200
%890 1-BR 32 SQ.M. 32 2 64 960 1920 15 300
12497n 1-BR 34 SQ.M. 34 11 374 5610 61710 15 300
a9 2-BR 50 SQ.M. 50 7 350 5250 36750 15 300
Wanin 2-BR 54a SQ.M. 54 2 108 1620 3240 15 300
HWann 2-BR 54b SQ.M. 54 1 54 810 810 15 300
FuRgdunan 148.84 1 148.84 22326 22326 15 200
| 14l 3-8

Hedeey 244 1 244 36.6 36.6 15 200
i i 3.99 1 3,99 59.85 59.85 15 200
1inein 1-BR 32 SQ.M. 32 2 64 960 1920 15 300
1iaenin 1-BR 34 SQ.M. 34 11 374 5610 61710 15 300
1i949in 2-BR 50 SQ.M. 50 7 350 5250 36750 15 300
1ia9Wn 2-BR 54a SQ.M. 54 2 108 1620 3240 15 300
1iaafin 2-BR 54c SQ.M. 54 1 54 810 810 15 300
Auvidunag 148.84 1 148.84 22326 22326 15 200

(e

vinatu 11.28 1 11.28 169.2 160.2 15 200
VONGELAGYE 11.58 1 11.58 173.7 173.7 15 200
AUAdIUNAN 196.10 1 196.1 2941.5 2941.5 15 200
AMNAIADIAINGIGR 15 o0l pie AT1TINAT

AYNAIEBIRTNEIN WIL NEYTNE N 12 Fmel gia GTTNLUAT

Jrnsfiuses — .......
-
unzidou - ..........


OS
Text Box

OS
Text Box


S18A1ISATUINTEUUUSUBIN A

LLa & ILUIYDINF




Tnsans

&
1904

THE EMBASSY

AT NUARTIMSAININITZUVLT VBTN e
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54 flssneuvinan b nnamIMANuy waenSuemniidenty
A wazBeafiuh dnuvies e e 1 o e o .
(eT1ans) {ifigAemtanas) difigro¥Tua) @fgRodlug | $nowge)
BUILDING A
0%y |interactive Fitmess Center 1 120 800 96,000 | 36,000 3
dninau 1 R 28 300 ;2,_400_ 24,000 . 1
Digital Play ground p 315 800 25200 | 30,000 1
_ Health & Spa 1 89.3 800 71,440 | 36,000 2
Junior League 1 54.8 800 o 43,840 48,000 1
it 1 ey 1 151.8 800 121,440 42,000 3
i 2 The Diplomat Lounge . 106.7 800 85,360 48,000 2
| Business Center 1 60 800 48,000 48,000 1
TYPE-A
- Aoauou 1 1 113 800 9,040 9,000 1
[ foauou 2 1 74 800 5,920 9,000 1
Tna 1 214 800 17,120 18,000 o
TYPE-B '
Hosuou 1 1 122 800 _ 9,760 2o 1
HAoquou 2 1 8.8 800 7,040 9,000 1
Toe 1 20.1 800 16,080 18,000 1
TYPE-C |
Hosuou 1 4 116 800 9,280 12,000 1
—_ Hoaueu 2 4 7 800 5,600 9,000 1
Tos 4 17.5 800 14,000 18,000 1
TYPE-D
a ' Hoauou | 1 122 800 9,760 12,000 1
foauou 2 1 114 800 D 9,120 12,000 1
Tne 1 146 800 11,680 18,000 1
TYPE-E
- fAosuou 1 1 116 800 9,280 12,000 1
foauou 2 1 72 800 5,760 9,000 1
Toe 1 22 800 17,600 18,000 ' 1
TYPEF
' Hoauou 1 1 126 800 10,080 12,000 1
B | Yooz 1 8.5 800 6,800 9,000 1
Tns 1 215 800 17,200 18,000 1
TYPE-G
] vioqusu 6 9.2 800 7,360 9,000 1
: Tne 6 157 800 R 12,560 18,000 1
|
#ﬂ‘ﬁ 3-8 TYPE-A
. Yioauau 1 6 113 800 9,040 9,000 | 1
[ | deweuz 6 74 800 5,920 9,000 | 1
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54 Anlszneuvinamnndy wnamsmaiy wdeafumafidens
v SwazBuAd dmuvin T , ,
EN5191a%) (Dfigromsamas) {ifigredlng) difighethluy [ S gm)
Tna 6 214 800 17,120 18,000 1
TYPE-B
Hoaou 1 6 122 800 9,760 12,000 1
Fowouz 6 8.8 800 7,040 9,000 L
Tna 6 20.1 800 16,080 18,000 1
TYPE-C ] _ [ '
a Hoauou 1 24 16 800 7 9,280 12,000 1
- Hoauou 2 24 7 800 5,600 9,000 1
Tna ; i 17,5 | 800 14,0® - 18,000 1
== Tt B |
- Hoqubu | 6 116 800 9,280 12,000 1
Aosuou 2 6 72 800 5,760 9,000 1
Tna 6 22 800 17,600 — 18,000 1
TYPE-F 3 |
Foauou 1 6 126 800 10,080 12,000 | 1
Hoduou 2 6 | 85 800 6,800 9,000 1
Tna 6 [ 215 800 - _17,200 18,000 1 -
TYPE-G i |
- Anausu 54 9.2 300 ' 7,360 9,000 1
Toq 54 157 800 12,560 18,000 1
TYPE-H
1 Aeauou 1 6 116 300 9,280 | 12,000 1
] voaueu 2 6 7 800 5,600 9,000 1
; Tos 6 24 800 1m0 24,000 1
RUILDING B
Suit 1 TYPE-A | .
foquau 1 _ 1 144 800 11,520 12,000 1
Abausu 2 [ ] 3.4 800 6,720 9,000 1
o9 1 17.8 800 14,240 18,000 | 1
TYPE-B 1
Hoausu 1 5 1.7 800 9,360 12,000 1
Fosuou 2 s 7 800 5,600 9,000 1
Tag 5 176 800 14,080 18,000 1
Suit 2-8 TYPE-A
Aoausu 1 21 144 800 11,520 12,000 1
Yoauou 2 21 84 800 6,7; 9,000 1
Toa 21 17.8 800 14240 | 18,000 1
TYPE-B
Hoaou 1 4 117 800 9,360 12,000 1
Hoauew 2 a2 7 800 5,600 | 9,000 | 1
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sivna aziBenm Snauties e . bl .
E151030019) (Hifigromananns) @figredlug) @fgretalugy | dnou )
Toq 2 17.6 800 14,080 18,000 1
TYPE-C |
T Wnaueu 105 9.7 300 7,760 9,000 1
Y 105 15.3 R s_oo 12,240 18,000 1
i
BUILDING C R o
it 1 S 1 a5 800 36,000 36,000 1
fu2 [ 835 800 34,800 36,000 1
TYPE-A T
Hosuou 1 7 116 g0 9,280 12,000 1
Hoaueu 2 7 7 800 5,600 9,000 1
[ Tna 7 78 | 800 14,240 18,000 1
TvPE-B ] I
Anauou 7 95 800 7,600 9,000 1
Toa 7 16.5 800 13,200 o 18,000._ 1
it 2-8 TYPE-A _
Hosuau 1 o 116 800 T 9,280 | 12,000 | 1
Hoauon 2 49 7 800 5,600 9,000 | 1
Toa 49 17.8 800 14,240 18,000 | 1
———
TYPE-B |
fioauou o 9.5 800 7,600 9,000 | 1
B Tna 91 16.5 800 13,200 18,000 1
TYPE-C
| Hosuou 1 7 114 800 9,120 12,000 1
- Aouou 2 7 7.5 800 6,000 9,000 1
r | Tma 7 214 800 17,120 18,000 1
TYPE-D R
| Hosuou 1 14 14.3 800 11,440 12,000 1
: Hoausu 2 14 8.4 800 6,720 9,000 1
I | Tna 14 17.8 800 14,240 18,000 1
LAYOUT | — i
;xf_u?'n 1 ;ﬁ’awumadaudaaﬂmu o 114 800 9,120 9,000 i
FAMTTUION  eerirrcrmemercensenresasnmencrnssecens
munziilou
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ATNUAAIT AT IUINTTUVTZLWD NI

o w A dd (o
MININEMUTANTTIEBIMATIMT UL U A

BATIMTISVIBOINIA .
- . YuRIASeY
X 3 (maunszawiliygAems) FATITTNYOINA ,
L . g | it eIl
A ¥otrioa [LEIETA .
vies | Aiu - - menl¥
SuovinBinastieslu 1 3lue | swamy [SvawninfRinasiesh 1 ¥alus aw.oms
CFM (CFM)
vin nu.amamsn FUMIN, vilo anLemamTH wmiu,
BUILDING A
I— | = _— — = s - | |
suldau Interactive Fitness Center 1 120 3.0 4 480 4 480 282 300
dninau 1 28 3.0 2 56 2 56 33 50
Digital Playground 1 315 3.0 4 126 | 4 126 “ 80
Health & Spa 1 119 3.0 2 238 2 238 140 150
Junior League 1 54.8 3.0 2 110 2 110 64 80
Yuil 1 dwdouy 1 151.8 3.0 2 : 304 2 304 179 180
Uil 2 The Diplomat Lounge 1 106.7 3.0 2 213 2 213 126 150
Business Center 1 60 3.0 2 120 2 120 71 80
BUILDING C |
Ui 1 fudn 1 45 30 2 90 | 2 9% 53 60
Fwd 2 1 435 3.0 2 87 2 87 51 60
LAYOUT
Sufl 1 Woavszyarestovaany 1 114 | 30 4 46 4 46 27| 50
- ! . | |
| L
FAMIPBUIOD  cererrerreererrremnreesreereser s sasaes
-
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509 AT NUARITIIMIATUIUSS VU TS TN

msnREnsmanImIzgemaililivena

SanmIszuenIma
i 5 By @uwsznviiygheias) sanssgeIma naAae
A Fotina il B gaw sewnes e
Yiea | @, - -
snournBnamedu 16 | anany  [Sunmhifimestied 1 F1lue Aun enl¥ (CFM)
u3s avauns/nsy AL vi3s auAI/MIN BUMTA, o
BUILDING A
X Weaumiu T 126 | 30 4 155 4 155 o1 100
v ¥ v o — —
WoudBuudterhuazeniisw 1 8 30 4 100 6 145 85 90
Weafavudeoduaztenimds 1 66 3.0 4 80 | 6 120 7 80
Voo 1 10 3.0 4 120 4 120 71 80
Hochidh 1| 37 10 4 45 4 5 26 50
Wonhuy o8 | 30 4 100 6 s 85 | 9
Wourfmda 1 62 | 30 4 75 6 115 68 90
ud 1  oafunithu 1 a2 | 30 4 55 6 80| 4 sl
toaty 1 2 | 30 2 865 24 365 509 520
- We1 MDB - 1 7 30 10 690 10 690 406 420
Woalvlifa 1 26 30 4 s 4 5| 21 s
THertimudinrs 1 49 | 30 4 60 6 9 53 60
Wouthddeusu 1 47 | 30 4 60 6 8 50 60
St 2 Hoauuy 1 5 30 4 60 4 60 35 s
T [eetoin 1 56 3.0 4 70 4 70 4 50
TYPE-A
. Foarh 1 1 37 30 4 5 6 7 4 sl
Hoah 2 1 730 4 25 | 6 3 a1 50
i} TYPE-B |
doah1 1 37 30 4 4 6 70 4 50
Hanh2 1 24 | 30 4 30 6 45 2 50
| TYPE-C
soar1 1 4 33 30 4 m 6 60 35 50
Hoah2 4 27 | 30 4 35 6 50 29 50
N TYPE-D :
Yonh1 1 13 30 4 " 6 60 | 35 50
- Houh 2 1 7 30 4 45 6 7 4 50
: YPEE
Heah 1 1 35 | 30 4 a5 6 65 38 50
Fanh 2 1 28 30 4 35 6 55 2 50
|rvees _
Fonh 1 | 35 30 4 45 6 65 38 50
Fouh 2 1 17 30 4 25 6 35 21 50
B TYPE-G - '
' Fonh 6 34 30 4 4 6 65 38 50
Fuil 38 Waauus 6 5 3.0 4 60 4 60 35 50
Hoaldldh 6 56 3.0 4 70 4 70 a 50
B TYPE-A
douh 1 6 37 | 30 4 45 6 n|  a| s
Honh2 6 17 | 30 4 25 6 35 21 50
N TYPEB _
. Aenii1 6 37 | 30 4 4 6 70 4 50
B | Foah 2 6 24 | 30 4 30 6 4 26 50
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SnonminBanastiedln 1500 | awwny [SnnweinBmassiedu 1l awmny/ @onl¥ (CFM)
w3s avauamIN UM vie avansmin sumiu. o
TYPE-C
| Honh 1 24 33 30 4 4 6 60 35| 50l
| ¥ouh 2 24 27 | 30 4 35 6 s 2 i
TYPE-E
B Woah 1 6 35 | 30 4 45 6 ‘ 65 38 50l
- Woah 2 6 28 30 4 35 6 55 2 50
TYPEF - | |
N Hoab 6 | 35 | 10 4 45 6 6 B 50
[ Wenh2 6 17 | 10 4 25 6 35 21 50l
TYPEG O
o #aah 54 34 | 30 4 45 6 6| 50
|TYPE-H |
1 Wouh 1 6 35 | 10 4 4 6 65 38 s
i #onh2 6 33 | 10 4 ” 6 60 35 0l
sumath fondu 1 15 | 30 2 830 24 830 458 500
I [Houndnadri 1 15 | 45 15 780 1 780 459 500
BUILDING B ]
Suit 1 o4 MDB 1 » 30 10 660 10 660 388 400)
[Wog T 1 28 30 4 35 4 35 21 s0
Hoawoy 1 6.8 3.0 4 85 4 85 50 sl
Woaly o 1 96 | 30 4 695 24 695 409 a0
B TYPE-A '
| Foaf1 1 27 30 4 35 6 50 ) sl
Weuh 2 1 33 30 4 40 6 60 | 35 50
e TYPEB [ '
T enh 5 26 | 30 4 35 6 50 29 50
Wouh 2 5 35 | 30 4 45 6 65 38 50
Fuit 28 You'lridh 7 28 | 30 4 35 4 35 21 5o
Woavoy 7 83 30 4 110 4 110 65 0|
- TYPE-A | ' .
Honfr 1 2 27 | 30 4 35 6 50 29 5
Wonh2 21 33 | 30 4 40 6 60 35 50
TYPE-B -
Fouh 1 a2 26 | 30 | 4 35 6 50 2 50
Wouh 2 2 5| 30 | 4 45 6 & 38 5
L TYPEC '
Houh 0s | 34 | 30 4 45 6 65 38 50
Fummiy Woathy 1 94 | 30 2 680 4 680 400 400
Wourtoedry 1 115 3.0 1 15 520 - 15 520 106 800
BUILDING C
Fui 1 o1 MDB 1 B 20 10 690 10 690 406 420
[#otivh 1 | 39 | 0 4 50 4 50 | 29 50
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ATRUARITIONS MUIUTTUVITVWoINA

FANMTITMIOING

. N munsznyifdfens) NTNTTNBRINA swnames

o i dwnu | fwi j
AN ¥oHod Y n'\'l u. g iman

viel AL v = ) v
snaurfinastiodln 1 0 | avamy |[SnourinBanaseddu 1 il Ay @onl¥ (CFM)
130 au.mAsmMIN LU +ilo avmIMIY MU, o
Toqwuy 1 25 10 4 30 4 30 18 50
- ety B 1 93 3.0 24 670 24 T e 400
B TYPEA T 1

Heaf1 7 | 21 30 4 35 6 50 29 50

Heath2 7 35 | 30 4 45 6 & 38 50

[  lrvess -

Fonh _7 34 | 30 4 45 6 65 38 50
$uf 2.8 Hoslh 7 4 30 | 4 50 4 50 20 )
Hosvwy 7 24 30 4 30 4 - 30 18 50

T rveea
— ] Honlt1 49 27 30 4 35 6 50 29 50
Houh2 2 35 w0 | 4 45 6 65 ® 50

TYPE-B 1 -

o Hoath 91 34 | 30 4 45 6 65 N 50

TYPEC
o Wenhi1 - 7 36 | 30 4 25 6 T 6 ®| s
deah2 7 17| 3 o 25 6 35 21 50

TYPED
- deanr1 14 33 30 4 2 6 60 35 50

- T dewhz 14 | 28 | 30 4 35 6 ] 55 2| 50

Sumnth Hoatfu ] 13 | 30 2 815 2 815 479 500
Woanioeivi 1 s | 30 15 520 s 520 306 00

LAYOUT .

i 1 el 1 9 30 4 110 4 ' 110 65 100
esvozdunsis s 30 4 40 4 | 40‘ 24 50
Hovuszyarooia 1 23 | 30 . 4 30 4 30 18 50

I agiuses -
nunzidlon _ .
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1. ajdwamamuanianafuya

o CO® 0O O QO O O OO @
e L2 " L3 a0 B T e e S I ol
Il ! |
P i ! i
4 EFE,U - -EE-EH3-
!
e Fih Fia
Bops jach Foter] A
T Ll =l | |
i 5 g &n {7 £iby
{ TRy R
N s T o
NG i R v 1
_ﬁ]nu_ﬂunmmﬂlﬂ
Agdrd
e
C = sunfSnafuyagiunn
fin Y3nns $1uau PHanaduyn
vHAGINIIN
() (GIKTA) g (CITRTH)
(4) (B) © D)
Fl 0.8 0512 17 8.704
F2 0.9 1.440 16 23.04
F3 0.8 2.088 4 8352
¥4 0.8 5.600 1 5.6
F5 0.8 5.000 7 35
F6 12 7.680 7 53.76
F7 1 7.260 3 21.78
F8 1.2 10.992 1 10.992
F9 1.2 12.249 2 24.498
F25A 0.8 20211 ! 20.211
F18 0.8 17.626 1 17.626
F25B 0.8 27.076 ! 27.076
safFuufuyagIuTIn 21A13 A 256.639
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TunpumsinuSinamuya
Ysumsgmsin (8)

= phaxenxin ; VUIAMULLILVGIOFTUT 1N

WTnaduyavionua lugtusinudasyile (H)

= (BxO)+({Ux6)

UTnuauyananug

= Hpy + Hpz + Heg + Hpg + Hps + Hrgy + Hp7 + Hyg
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2. apwamssnnulRnaduyaiuldfu

N W . v
lﬁﬂ CofufifiiRu
SRl e =
G

seausulaau = 5.5 m
]
szaurszohisuldfu = -5.8 e
a : e 3
A=1Buaduyadulaau = 11,099.00 [ m
- 1 = 3
B =1Sumduyaaszs o = 600.10 | m
€ = sanfFuufuyagusin = 25664 | m
D = Sanuduya (A+B+C) = 1195574 | m
o 8§ ¥a 2
E=1"511nsduldau = 696174 | m
F = dSwasdaidmint - 30960 | '
i .
G =15nasdanuihldau - 34720 m
' =T N 1
H=1J5umsvemizni = 35490 | m
1= 51515 148U (E+F+G+H) - 797344 | mw
1= USumAuay (D) = 398230 | m « JdauAnoundy
K = Sundudesvueen (D-J) - 797344 | mw
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1. agiwamsanalSinanuya

@O PO B O ® Q0 Q RO VO QO

Il ! ) !
il ! I 8
-y e a0 a0 - R - H e I
i i
i e — - 2,
iyl REj A i <
e ¥ EL
4 ey 5 g5 F_l R %
| 7 = | = el 2% %) Nally @
@
b-£45 = " %
wﬂau;wur\nmmn‘ﬂ
Sl
& gt e
Y
B,D= iiuﬁﬂ1ﬂ!ﬂuﬂ4ﬂ§1ui1ﬂ
an IEFGLLS S1u1u Hinuauys
siag1uaIn
@) @) g1 (@1.3.)
A (B) © (D)
F3 0.8 2.088 2 4.176
F4 0.8 5.600 2 11.2
F5 0.8 5.000 13 65
Fo6 1.2 7.680 5 384
F7 1 7.260 6 43.56
F8 1.2 10.992 3 32.976
F9 12 12.249 2 24.498
F15A 0.8 16.128 1 16.128
F15B 0.8 15.838 1 15.838
F20A 0.8 21.048 1 21.048
sSNIuAUYAFIUSIN B1A15 B 272.824
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A = inaduyaiuldnu - 1,622.60 o
B = rufumAuyngmsin = 272.82 m
a 3

C = UTuufuya (A+B) = 1,895.42 m
D = 1Fuprgunn = 272.82 %
E=Jiumsdnhimiutu = 327.60 ¥
F=1fumsdufuihldfu - 423.00 m
G= 1S 1as 1RAU (D+E+F) = 1,023.42 o

H = Y5 umfnau (C-G) - 872.00 e * |FAuiRvounduy
a 9 £}
=15 ududssvusen (C-H) = 1,023.42 m

L4
U

duneumsinalFinunuya
Y3umsgnsin (B)

= nhaxoaxdn ; VUIAATUY VLIV TUI N

>
Pwwauyananualugusnudazsia (H)

- (BXC)+(XG)

»
YTnmauyanavua

= Hpy + Hpz + Hpz + Hpg + Hps + Hpgy + Hpz + Hyg
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1. agdwamsiinalSinaauya

BT N T

O® OO 0O 6 @ QD O @Y OO GO

" am =

T
| IR T
By - - e B - 7@
7% o2, L L W 12
iG] ) [ 12 L [o 4 3] ? ©)
e = Lia [
iy SO I - G T = B A Y @
i 85 SE e 5 R o
i©
“&:Juﬂu;ﬁunnmzmm
dndme
@ - e ey
B,D= swif5unaduyagiusin
an EF QL) LT IT] Wnaduya
riiagiusn
@) (@u.u) §1u (@u.4.)
) ®) © (D)
F3 0.8 2.088 2 4176
F4 0.8 5.600 5 28
F5 0.8 5.000 9 45
F6 12 7.680 6 46.08
F7 1 7.260 4 29.04
F8 12 10.992 5 54.96
F9 12 12.249 2 24.498
F15A 0.8 20.16 1 20.16
F10A 0.8 15.896 1 15.896
F18A 0.8 19.959 1 19.959
s uuAUYn 9113 C 287.769
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A= Bnufuyaduldnu - 2,560.00 0

B = s:ufnufuyagusn = 287.77 o

C = Pumduys (A+B) - 2,847.77 m

D =15unsgusin = 287.77 m

& = 1R umsdahaimiide - 334.80 %

F = nasdaufnildeu - 434.00 m

G= 715 ums1AfuU (D+E+F) - 1,056.57 T
H = Yhnuduoy (C-G) = 1,791.20 o * 9AuRuoundl

1= 13 nAudevueen (C-H) = 1,056.57 1

»
Lo

dunsumsAnnanlinaauya
3masgian (8)

v =
= AN x M xan

Wuuauyaimualugusinudessiia (H)

- (BxC)+(IxG6)

Ed
Tnafuyeimun

; VTHIRATULUUYEIBFIUIIN

= Hp1 + Hpy + Hpz + Hpg + Hpg + Hpgy + Hp7 + Hyg
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Siol Data

+0.00
SAND y= 18 tm
= 0 t/m.3
¢= 28
-5.00
SAND y= 215 tm
S= 0 l:/m.3
o= 36
-16.00
SAND y= 217 tm’
8= 0 t/m.
o= 37
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Design Sheet Pile

surcharge q = 1.2 (/m.2
~ 7
15 m
_ strut layer 1 | ) = 1.8 t/m.3
- Se= 0 tm
- 8 5 |m.
35m 16 m
sEAUAUYA e
p= 3.24 t/sq.m. K
11|m,
Sheet pile
ka= 1-Sin ¢/1+Sin ¢ = 0.36
YHk= 3240  t/sq.m.
Fy= 2500  ksc.
Es= 2040000 ksc.
Lateral earth pressure at pit bottom
p=0.5vH ka = 18x 15x0.36= 2268 tvm.  @-15m.
p=yH ka= 18x35x036= 2268 tm.  @50m.
p= 13041 um’
Monment in sheet pile
M= WL |
=(x25x25)9= 9.06 ton - m. L=F 2% m
Use sheet pile type sp-3 long = 8 m.
s,- 130 om
1L~ 16400 om'
Bending stress  f,= M/S, = (9.06 x 1000x 100)/1340=676.12 ksc.
Allowable bending strength Fb =0.6Fy = 0.6 x 2500= 1500  ksc.
Result Fb > b ORr
Deflection = (5WL3)/(384 ED= (5x(9.06x1000x2.5)x25"3x10%) = 0.14  cm.

(384 x2040000 x 16400 )

Allowable Deflection = L/250 = 250/250 = i cm, OK
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Chek Heave

w

Surcharge q = 12 t/m.
e
H= 5 m
Y1H+q
T
1 P
\
11 m
= L
gl R= 11 m 1
Rotary Moment
Ma= (Y,H+q)RZ/2=((1.8x5+l.2)x11/‘2)/2= 722.98 ton-m.
Resisting Moment
4
Me=R,J "S,Rd8. O =sin1 1= 018 Rad
=11x(0x11x0.18+2x(11x (3.14/2-0.18)x22)+0x11x0.18)
= 740.04 ton-m.
Resisting Moment Mr > Ma OK

Saferty Factor= Mr/fMa=  1.02

N

Y= 1.8
S,= 0
1
Y=| 215
S = ]

t/m.

t/m.

t/m.

o

tm.
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Design Strut for

P= 729 t/m.
Iim.
 strut layer | Y= 18 tm. 4 | | B [ |
| | Su= 0 t/m.3 ‘ wale |
| 3.5 m.
| |
2.5/m. |<— strut ' ‘ |
o s |
FTAUAUYA | | v | | | .
p=| 324 t/sqm. 6 m. | 6 m. J
4.5(m. B '
Sheet pile R= 43.74 ton.
__‘,.L
Fy= 2520 Es= 2040000
For strut layer 2 Use 1 H - Beam 350 x 350
A= 1739 om’ Sx= 2300 om.
w= 137 kgm. Sy= 116 cm3
= 40300 on.’ m= 152 om.
Iy= 13600 cm4 ry= 884 om.
P= pl172+2.5/1)=324( /1 +2.5/2)= 729 t/m.
R= P( 6/2+ 6/2) =7.29(6/2+6/2)=  43.74 ton
LL= 500 kg/m. M= (DL+LL)6"2 = (137+500)6"2 = 2.87  ton-m.
span= 6 m. 8 8
Axial Force f, = R/A = 43.74 x 1000 = 251.52 ksc.
173.9
Bending Force f, = M/Sx = 287x1000x 100 = 124.78 ksc.
2300
From KL/r= 1 x 600/8.84 = 67.87 and from table Fa allowable = 923.44 ksc.
Fb allowable = 0.6Fy= 1512  ksc.
fa/Fa + fb/Fb = 035 OK
Deflection = (5WL3)/(384 ED=  (5x(137+500)x6) x 63k 106} = 0.13 cm.
(384 x2040000 x 40300 )
Allowable Deflection =L/250 = 600/250= 24  cm. OK
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For strut layer 1 Use 1 H - Beam 350 x 350
A= 1739 om’ Sx= 2300 om3
w= 137 kg/m. Sy=' 7716 cm3
Ix= 40300 on' = 152 om
Iy= 13600 cm4 ry= 884 com
P= 162 tpm.
R= 972 ton
M= 287 tonm.
Axial Force f,= 5589 ksc.
Bending Force f, = 12478  ksc.
KLr= 67.87
Fa= 923  ksc.
Fb= 1512 ksc.
fa/Fa + fb/Fb= 0.14 OK
Deflection= 0.13 oK
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Design Girder

P= 4674 kgm.

platform \
platform girder
platform 6 m.
platform —king post
platform
6 m. 1
6 m.
1 I
Plat form weight 2400 kg. per (1.50 x 6.00 sq.m)
Dead Load = (x 1)+ 2400 x 3/(1.5x 6) = 1074 kg/m.
Live Load = 1200 X 3 = 3600 kg/m
Total Load = 1074 + 3600 = 4674  kg/m
ANALYSIS :
Mx=Wy L2/10 = (4674x6"2)/10 = 16826.4 kg-m
Vmax = Wy L/2 = (4674x6/2) = 14022 kg-m
Fy= 2500 Es= 2040000
CHECK SECTION :
Use: 1 H-Beam 350 x 350
A= 1739 cm’ Sx= 2300 om’
w= 137 kp/m. Sy= 776 cm3
I 40300 cn.’ = 152 om.
Iy= 13600 cm4 ry= 884 cm.
b = Mx/Sx = (16826.4x100)/2300 = 731.58  ksc.

/0.6 fy <=  1.00
731.58/(0.6x2500)=  0.49 OK

DEFLECTION :
ay =L/250= 24 cm
Ay = 5WyL4/384IE = (5x(4674/100)x(6x100)"4)/(384x40300x2040000)
= 09 cm Ok
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Design Waler

P= 729 tm.

A% N

—  Strut
| |
6 m.
i |
M=Wy L2/10 = (7.29x3.5/2)/10 = 893 tm
Vmax = Wy L/2 = (7.29x3.5/2) = 1276  kg-m
Fy= 2500 Es = 2040000
CHECK SECTION :
Use : 1 H-Beam 350x 350
A= 1739 cm’ Sx= 2300 cm.
w= 137  kg/m. Sy= 776 cm3
Ix= 40300 cn. = 152 cm.
Iy=" 13600 cm4 ry= 884 om.
fb = Mx/Sx = (8.93x100)/776 = 0.39  ksc.
/0.6 fy<=  1.00
0.39/(0.6x2500) =  0.26 OK
DEFLECTION :
ay =L/250 = 14 com

Ay = 5WyL4/384IE = (5x(7.29x1000/100x)x(3.5x100)"4)/(384x137x2040000)

= 0.170 cm OK
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Design King post

0.00
Use: 1 H-Beam 350x 350
- 1139 om Sx= 2300 om’
w= 137 kg/m. Sy = 776 cm3
= 40300 on.' = 152 om.
, =355 Iy= 13600 cmd4 ry= 8.84 cm.
Su - 1.96 t/sq.m
4.50 o =503 Actual load =
-8.00 = 4674 x(6/2+6/2) = 28,044.00 kg.
Ll - ]
Su= 2 tsq.m Friction Force
4.00 a 0.5 Ls= 2100 mm.
-12.00 Ls= 2.1 m.
— ==
Su= 22 t/sq.m B= 035 m
4.00 a= 05 H= 035 m.
-16.00 AreaH -Beam=  0.1225 sq.m
Y= % .t/sq.m Ultimate friction pile,Qf
Su= 1342 t/sqm = 20 & SuAs
= 26,901.00 kg
Ultimate End pile bearing,Qb

=Ngo,.A, =9 Su Ap

14795.55 kg

1l

t F.S = (Qf+Qb)/(Actual Load)

1.49
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wauaa umsesnuuuUIAINIT TN IATeai
Tn53mMs THE EMBASSY

VNBSY, ¥Y3

nanmsfumssenuuLIUIAIng sy los ez sead i
TAs4n1s THE EMBASSY U8z, 3813
dmiumsesnuunandmnssu Inssadwemsesiindnms Tnoia ldmiugneins dade Tl
1. WATEIUMIoanuUY (Design Codes)
- nQAIENTN R 60 (WA 2527) senmma sz Ty RRIUIeINS WA.2522
- wmsgudmiuemsaeum A umdnvesdmnssusonuiassmeined ayuiisinded 4
- wasgudmivemsmanginssavedimnssuanunvadszmenga atfuiiiindedt 2
- ANIENTN (WA, 2550) sanamuAyTuwIsTIwTyRnIuRUeINT WA.2522 dmTumIoenuu
auntuusasuau'lvg
- Building Code Requirements for Reinforced Concrete (ACI 318M-02)
- American Institute of Steel Construction (AISC 1989)
- Uniform Building Code (UBC 1985)
. a

2. dmiinussnnileenuuy (Design Loads)

Y =

o My é 1
dminussyniilFlumseenuuuez idanmszseiygdnugueims  Hlaseaduvesemsudas

; e ¥ o o
dauvzgnesnuundmansoSuiminussynesamuagrane lasail

A‘ { o = o 1
funesnin 200 flanfu de mrsauns
j H 1 ) L 1
fufidaunan 400  dlanfu Ao MTNIUAT
&, i 1 %’ _~ o 1]
Mgz e 1,800 D laniu Ao mI1uuAg
J Ei L - a 1
Aufiani,saau 1,200 flansu de ms1auns
J i - o 1]
fufveasn 400 flaniu Ao ms1auns
J H o = L '
Wufinden aaa. 100 flansy Ao msauas

3. u3en5zA 1 (Lateral Load)
3.1 #3593 (Wind Load)
= o ) LR &
ussauiilslumseenuuusziiuhlandedmuaveanserniyeiRniuguerms we2s22  Fwnaves
y
usaaNzilsmuANNG eI IMTALH
ey o 13 o J o

50  Alanfuse msnmas  nsgAvRuBIAugaTEAY 10 WAs

80 Alaniu e msNWAT  AIWGITIMIN 10 AT UAZ 20 (UAS

120 PlanfudAe MINWAT  ANGITIHIN 20 LIAT HAT 40 WAS

= w 1 1] 3
160 Alansy Ao M5 1awAs ANUYI UINADT 40 LUAT 'l
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WIND LOAD DESIGN FOR PRIMARY STRUCTURE
OF MID-RISE BUILDING (X-Direction)
Project | [ THE EMBASSY PATTAYABuilding A__| Enginee{ - | Dae[ |
1) Dimensions and Locations of the structure 1) Bullding Geometry
. < Leeward side
Windward side
H=| 22.95|m Location: Z1 2
Bx=| 54.15|m ; \
Dx=| 42.30{m V50 = 25|m/s
6= 0.00|deg Tt= 1 Wind I | Bx Wind H
Ground|  0.15[m Exposure: B - Suburban - |
Href] 23.10 |m s
— [N
Dx
2) Importance factor for wind load Iw
mportance Level : | Standard ¥ o9 standard Buildings 2) Zoning of building locations around Thailand
Limit state : ygmate = Usew=[___ 1.00]
3) Determining paramelers q, Ce , Cge and Cp @ ?’ % § :/ d
AR ,-.It\
g=[ 3o8lke/sqm  comax= 25 q=l..p_.172 he S
Ce= 0.85|At Top Cemin = 0.7 2 g ; :
Ce=[_ 0.70|tmite Cge=[ 200 e A
Cp= Windward Cp =Leeward
E
4) Calculating equivalent static along-wind force on building ‘z'
ab
a
Floor | Elevation | Tributary Breadth Ce Cge Along-wind Load Eg_r) T
{m) Height (m) (m) Windward Leoward Per sq.m total
DECK 22,95 2.85 54,15 1.70 1.40 67.9] 10483
L8 20,10 2.85 54.15 1.63 1.40 66.1] 10203
L7 17.25 2.85 54,15 1.56 1.40 64.1 9894 .
e 14.40 35.85 5415 148 140 619 9546 3) Wind Load for Primary Frames and Systems
L5 11,55 2.85 54.15 1.40 1.40 59.7 9214
L4 8.70 2.85 54,15 1.40 140 59.7 9214
3| 585 | 285 | 5415 | 140 140 97| 9214 0 i
L2 3.00 2.85 54,15 1.40 1.40 59.7 9214
L1 0.15 1.43 54,15 1.40 1.40 59.7| 4807 , {
5 i
20 /
. r/.,- /
-;/
10 J
5 I
0
70 75 80 85
Py (kg/sq.m)
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[

WIND LOAD DESIGN FOR PRIMARY STRUCTURE
OF MID-RISE BUILDING (Y-direction)

Project | | THE EMBASSY PATTAYA Building A Engineel| | Date [smumm
1) Dimensions and Locations of the structure 1) Building Geometry
" . Leeward side
H=| 22.95|m Location: [Z1 N Mndl Windward side
By=| 4230/m F—
Dy=| 54.15/m V50 = 25im/s
e= 0.00|deg Ti= 1
Wind H
Ground|  0.15|m Exposures B - Suburban 4
Href| 23.10 |m
2) Importance factor for wind load Iw 4
mportance Level : [Standard ¥ og. standard Buidings 2) Zoning of building locations around Thalland
Limit state : [Utmate W Uselw=[___ 1.00]
3) Determining parameters q, Ce , Cge and Cp @,; ﬂw : ;
i By,
q=[ 390.8lkg/sam  cemax= 2.5 g= 1pyp s i
Ce= 0.85|At Top Ce min = 0.7 2 g :
Ce={  0.70|atMadde Cge= 2.00 .
Cp= Windward Cp =Leeward
4) Calculating equivalent static along-wind force on building £
=
i
Floor | Elevation | Tributary Depth Cpe Cge Along-wind Load (kg) 2
(m) Height (m) {m) Windward Leeward Per sq.m total
DECK | 22.95 2.85 42.3 1,70 1.40 64.0 7712
L8 20.10 2.85 42.3 1.63 1.40 62.2 7503)
L7 17.25 2.85 42.3 1.56 1.40 60.3 72730 .
L6 14.40 285 42.3 1.48 1.40 58.2|  7014] 3) Wind Load for Primary Frames and Systems
L5 11.55 2.85 42.3 1.40 1.40 56.1 6767
L4 8.70 2.85 42.3 1.40 1.40 56.1 6767
s | 585 | 2gs | 423 | 1.40 1,40 S6.1| 6767 0
L2 3.00 2.85 42.3 1.40 1.40 56.1 6767
L1 0.15 1,43 42,3 1.40 1.40 56.1 3383
25 |
20
15 |
10
5
0

20

100 110
Py {(kg/sq.m)

120
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WIND LOAD DESIGN FOR PRIMARY STRUCTURE OF MID-RISE BUILDING (Load Combinati.'n)

Project | | THE EMBASSY PATTAYA Building A |Engined | Date[ tenov2s |
Lt T
b m ] M
I = 1 . = - B

= = o S | =1

€ '_I 1 -

11— 0:750m, 0357 —

ax e I l I
= Me=iTiprtnvBise
er=t0I5Br H,=0083 0y Ml ¢ A Sl by
e N NIy
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‘Load Patterns

Load Type Self Weight Auto Lateral Load Modify Lateral Load Eccentricity Ratio
DEAD|Dead load 1 -
SDEAD|Superimposed Dead Load 0 -
LIVE|Live load 0 -
WINDX|Wind load 0 User loads Wind Direction X Fx
WINDY |Wind load 0 User loads Wind Direction Y Fy
WLX|Wind load 0 User loads Perpend. Wind X Fy
WLY |Wind load 0 User loads Perpend. Wind Y Fx
MTX|Wind load 0 User loads Twisting Moment X Mz
MTY|Wind load 0 User loads Twisting MomentY Mz
PWX|Wind load 0 User loads Wind Direction X Fx
PWY|Wind load 0 User loads Wind Direction Y Fy
PMX|Wind load 0 User loads Twisting Moment X Mz
PMY|Wind load 0 User loads Twisting MomentY Mz
MXY|Wind load 0 User loads Twisting Moment X & Y Mz
Load Case
Load Load Case Type Load Type Load name Function Scale Factor Eccentricity Ratio
DEAD |Linear Static Load Pattern DEAD - 1
SDEAD|Linear Static Load Pattern SDEAD - 1
LIVE|Linear Static Load Pattern LIVE - 1
PWX|Linear Static Load Pattern WLY - 1
PWY |Linear Static Load Pattern MTX - 1
PMX|Linear Static Load Pattern MTY - 1
PMY |Linear Static Load Pattern PWX - 1
MXY |Linear Static Load Pattern PWY - 1
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(Using Absolute Add) WX PWY
PWX +1.00(PWX) 1.00
PWY +1.00(PWY) 1.00
PWXPMX #0.75(PWX) + 0.75(PWX}*0.15BX 0.75
PWYPMY +0.75(PWY) + 0.75(PWY)*0.15BY 075
PWXPWY #0.75 (PWX)+ 0.75(PWY} 0.75 0.75
PWXPWYMXY +0.563(PWX)+ 0.563(PWY) + [0.563(I  0.563 0.553
comba ASCED-O5 DEAD ~ SDEAD
ASCE 7.05 Strength Limit States { Concrete Frame Design ACI 318-11 and Steel Frame Design AISC 360-05_LRFD}
Casel up 1.4{D) 14 14
Casel upL LA{DJ+LIIL) 14 14
Casel usoL L2{DH18(L) 13 12
WIND MID RISE  Strength Limit States { Concrete Frame Design ACI 318 DEAD SDEAD
Casel UDLPWX 0.75(1.4D+1.7L)+1.6PWX 105 1.05
Case 1 UDLPWY 0.75(1.4D+1.7L}+1.6PWY 1.05 105
Case 1 UDLPWXPMX  0.75(1.4D+1.7L)+1.6PWXMX 1.05 1.05
Case 1l UDLPWYPMY  0.75{1.4D+1.7L)+1.6PWYMY 1.05 1.05
Case1 UDLPWXPWY  0.75{1.4D+1.7L)+1.6PWXPWY 105 105
Case1 UDLPWXPWYMX 0.75{1.4D+1.7L)+1.6PWXPWYMXY 1.05 1.05
Case 2 UDPWX 0.9D + 1.6PWX 0.9 0.9
Case 2 UDPWY 0.9D + 1.6PWY 09 08
Case 2 UDPWXPMX 0.9D + 1.6PWXMX 0.8 0.9
Case 2 UDPWYPMY 0.9D + 1.6PWYMY 03 09
Case 2 UDPWXPWY 0.9D + 1.6PWXPWY 09 0.9
Case 2 UDPWXPWYMXY 0.9D + 1.6PWXPWYMXY 03 0.9
Case 3 UDLPWXA 1.2D+1.0L+1.6PWX 12 1.2
Case3 UDLPWYA 1.2D+1.0L+1.6PWX-3 1.2 12
Case 3 UDLPWXPMXA  1.2D+1.0L+1.6PWXMX 1.2 12
Case3 UDLPWYPMYA  1.2D+1.0L+1.6PWYMY 12 1.2
Case3 UDLPWXPWYA  1.2D+1.0L+1.6PWXPWY 1.2 1.2
Case 3 UDLPWXPWYIMX 1 20+1.0L+1 EPWXPWYMXY 1.2 12
WIND MID RISE  Strength Limit States { Concrete Frame Design ACi 318 DEAD SDEAD
Case 1 SDOPWX 1,00+1.0PWX 10 1.0
Casel SDDPWY 1.0D+1.0PWY 1.0 10
Casel SDDPWXPMX  1.0D+1.0PWXMX 10 10
Casel SDDPWYPMY 1.0D+1.0PWYMY 1.0 1.0
Casel SDDPWXPWY  1.0D+1.0PWXPWY 1.0 10
Casel SDDPWXPWYMX 1.0D+1.0PWXPWYMXY 10 1.0
Case 2 SDLPWX 1.0D+0.75L+0.75PWX 10 1.0
Case 2 SDLPWY 1.0D+0.75L+0.75PWY i0 10
Case 2 SDLPWXPMX 1.0D0+0.75L+0.75PWXMX 10 10
Case 2 SDLPWYPMY 1.00+0.75L+0.75PWYMY 1.0 1.0
Case 2 SDLPWXPWY 1.0D+0.75L+0.75PWXPWY 1.0 1.0
Case 2 SDLPWXPWYMX\ 1.0D+0.75L+0.75PWXPWYMXY 10 10
Case 3 SDPWX 0.60D + 1.0PWX 0.6 0.6
Case 3 SDPWY 0.60D + 1.0PWY 0.6 0.6
Case 3 SDPWXPMX 0.60D + 1.0PWXMX 0.6 0.6
Case 3 SDPWYPMY 0.60D + 1.0PWYMY 0.6 0.6
Case 3 SDPWXPWY 0.60D + 1.0PWXPWY 0.6 0.6
Case 3 SOPWXFWYMXY 060D + 1.OPWXPWYMXY 06 0.6
Aflowable Stress Limit States {for Plle Design} DEAD SDEAD
Casel AD 100 10 10
Case 2 ADL 1.0(D41) 1.0 10
WIND MID RISE  Allowable Stress Limit States {for Pile Design) DEAD SDEAD
Case 1 ADDPWX 1.0D+1.0PWX 10 1.0
Casel ADDPWY 1.0D+1.0PWY 10 1.0
Case1 ADDPWXPMX  1.0D+1.0PWXMX 10 1.0
Case 1 ADDPWYPMY  1.0D+1.0PWYMY 10 1.0
Casel ADDPWXPWY  1.0D+1.0PWXPWY 10 10
Casel ADDPWXPWYMX 1.0D+1.0PWXPWYMXY 10 10
Case 2 ADPWX 0.60D + 1.0PWX 0.6 0.6
Case 2 ADPWY 0.60D + 1.0PWY 0.6 0.6
Case 2 ADPWXPMX 0.60D + 1.0PWXMX 0.6 06
Case 2 ADPWYPMY 0.60D + 1.0PWYMY 06 0.6
Case 2 ADPWXPWY 0.60D + 1.0PWXPWY 0.6 0.6
Case 2 ADPWXPWYMXY 0.60D + 1.0PWXPWYMXY 0.6 06
Case 3 ADLPWX 1.0D+0.75L+0.75PWX 1.0 1.0
Case 3 ADLPWY 1.0D40.75L+0.7SPWY 1.0 1.0
Case3 ADLPWXPMX  1.0D+0.75L+0.75PWXMX 10 1.0
Case 3 ADLPWYPMY 1.0D+0.75L+0.75PWYMY 10 1.0
Case3 ADIPWXPWY  1.0D+0.75L+0.7SPWXPWY 10 1.0
Case 3 ADLPWXPWYMX' 1.0D+0,75L+0. 75SPWXPWYMXY 10 10

Load Combinations
Directionol Combinations of Wind Loads (V50) for Mid Basic Wind Load Case
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0.75

LIVE

0.75
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POST-TENSION SLAB DESIGN
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1 - USER SPECIFIED GENERAL ANALYSIS AND DESIGN PARAMETERS

Parameter Value Parameter Value
Concrete Fy (Main bars) 4.00 T/cm 2
F'c for BEAMS/SLABS 320.00 Kg/cm 2 Fy (Shear reinforcement) 4.00 T/cm 2
F'ci for BEAMS/SLABS 240.00 Kagfem 2 Minimum Cover at TOP 2.50 cm
For COLUMNS/WALLS 320.00 Kg/cm 2 Minimum Cover at BOTTOM 2.50 cm
Ec for BEAMS/SLABS 270.00 T/em 2 Post-tensioning
For COLUMNS/WALLS 270.00 T/cm 2 SYSTEM BONDED
CREEP factor 2.00 Fpu 18.70 T/cm 2
CONCRETE WEIGHT NORMAL Fse 10.80 T/cm 2
UNIT WEIGHT 2400.00 Ka/m 3 Strand area 0.990 cm 2
Tension stress limits / (f'c)1/2 Min CGS from TOP 4.20 cm
At Top 1.590 Min CGS from BOT for interior spans 5.60 cm
At Bottom 1.590 Min CGS from BOT for exterior spans 5.60 cm
Compression stress limits / f'c Min average precompression 10.00 Kgfem 2
At all locations 0.450 Max spacing / slab depth 8.00
Tension stress limits (initial) / (P¢)1/2 Analysis and design options
At Top 0.795 Structural system - Equiv Frame TWO-WAY
At Bottom 0.795 Moments reduced to face of support YES
Compression stress limits (initial) / fc¢ Moment Redistribution NO
At all locations 0.600 DESIGN CODE SELECTED ACI-318 (1999)
Reinforcement

2 - INPUT GEOMETRY

2.1 Principal Span Data of Uniform Spans

Span | Form [Length| Width | Depth [TF Width| TF BF/MF | BF/MF Rh Right |Left Mult.
Thick. | Width | Thick. Mult.
m cm cm cm cm cm cm cm
1 1 9.70 | 100.00 | 25.00 0.00 3.50 0.50
2 1 5.60 | 100.00 [ 25.00 0.00 3.50 0.50

2.7 Support Width and Column Data
Joint | Support | Length [ B(DIA.)| DLC | %LC |CBCLC| Length | B(DIA.)| DUC | % UC [CBCUC
LC uc

Width LC uc
cm m cm cm m cm cm
1 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
2 35.0 2.8 80.0 35.0 100 (1) 28 80.0 35.0 100 (1)
3 35.0 2.8 80.0 35.0 100 (1) 28 80.0 35.0 100 (1)

3 - INPUT APPLIED LOADING

3.1 Loading As Appears in User's Input Screen

Span | Class | Type W P1 P2 A B C F M
T/m2 T/m T/m m m m T T-m
1 LL U 0.200
1 SDL U 0.300
2 LL U 0.200
2 SDL U 0.300

NOTE: SELFWEIGHT INCLUSION REQUIRED (SW= SELF WEIGHT Computed from geometry
input and treated as dead loading. Unit selfweight W = 2400.0 Kg/m*3
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NOTE: LIVE LOADING is SKIPPED with a skip factorof  0.75
3.2 Compiled loads
Span | Class | Type P1 P2 F M A B Cc Reduction
Factor
T/m T/m T T-m m m m %
1 LL U 0.800 0.000
1 SDL U 1.200
1 SwW U 2.400
2 LL U 0.800 0.000
2 SDL U 1.200
2 sSwW U 2.400
4 - CALCULATED SECTION PROPERTIES
4.1 Section Properties of Uniform Spans and Cantilevers
Span Area | Yb Yt
cm2 cmé cm cm
1 10000.00 0.52E+06 12.60 12.50
2 10000.00 0.52E+06 12.50 12.50
5 - MOMENTS, SHEARS AND REACTIONS
5.1 Span Moments and Shears (Excluding Live Load)
Span |Load Case| Moment Moment Moment Shear Shear
Left Midspan Right Left Right
T-m T-m T-m T T
1 SW -15.88 10.77 -19.03 -11.31 11.97
2 SW -10.96 242 -3.01 -8.14 5.30
1 SDL -7.94 5.38 -9.52 -5.66 5.98
2 SDL -5.48 1.21 -1.50 -4.07 2.65
1 XL 0.00 0.00 0.00 0.00 0.00
2 XL 0.00 0.00 0.00 0.00 0.00
5.2 Reactions and Column Moments (Excluding Live Load)
Joint |Load Case Reaction Moment Moment
Lower Column | Upper Column
T T-m T-m
1 sSW 11.31 -8.25 -7.63
2 sSW 20.11 4.19 3.88
3 sw 5.30 1.56 1.44
1 SDL 5.66 -4.13 -3.81
2 SDL 10.05 2.10 1.94
3 SDL 2.65 0.78 0.72
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
3 XL 0.00 0.00 0.00
5.3 Span Moments and Shears (Live Load)
Span Moment Moment Moment Moment Moment Moment Shear Shear
Left Max Left Min Midspan |Midspan Min| Right Max | Right Min Left Right
Max
T-m T-m T-m T-m T-m T-m T T
1 -5.29 0.12 3.59 -0.08 -6.34 -0.28 -3.77 3.99
2 -3.65 -1.36 1.02 -0.42 -1.27 0.52 -2.71 1.77
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5.4 Reactions and Column Moments (Live Load)

Joint | Reaction Reaction Moment Moment Moment Moment
Max Min lL.ower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 3.77 -0.04 0.06 -2.75 0.06 -2.54
2 6.70 1.74 1.62 -0.58 1.50 -0.53
3 1.77 -0.33 0.66 -0.27 0.61 -0.25

6 - MOMENTS REDUCED TO FACE OF SUPPORT

6.1 Reduced Moments at Face of Support (Excluding Live Load)
Span | Load Moment Moment Moment
Case Left Midspan Right
T-m T-m T-m
1 sSW -13.94 10.77 -16.98
2 Sw -9.58 242 -2.12
1 SDL -6.97 5.39 -8.49
2 SDL 4.79 1.21 -1.06
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00

6.2 Reduced Moments at Face of Support (Live Load)

Span |Moment LeftMoment Leftf Moment Moment Moment Moment
Max Min Midspan |Midspan Min| Right Max | Right Min
Max
T-m T-m T-m T-m T-m T-m
1 -4.65 0.11 3.59 -0.08 -5.66 -0.27
2 -3.19 -1.10 1.02 -0.42 -0.99 0.46

7 - SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

7.1 Tendon Profile

Tendon A
Span | Type X1/L X2/L X3/L A/L
1 1 0.100 0.500 0.100 —
2 1 0.100 0.500 0.100 p—
7.2 Selected Post-Tensioning Forces and Tendon Drape
Tendon A
Span Force | CGSleft| CGSC1 | CGS C2 |CGS Right P/A Whbal | WBal (%DL)
T cm cm cm cm kg/cm2 T/-
1 159.359 -12.50 -—- -19.40 -4.20 15.94 1.497 42
2 154.373 -4.20 - -18.00 -12.50 15.44 3.800 106
All Tendons
Span Force Total P/A | Total WBal
(%DL)
T kg/em2
1 159.359 15.94 42
2 154.373 15.44 106
Approximate weight of strand: 1774 Kg

7.3 Tendon Extents and Stressing Conditions
[ Type | Num | Force | LeftEnd | RightEnd | From | To | Extension
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7.4 Required Minimum Post-Tensioning Forces

Based on Stress Conditions Based on Minimum P/A
Type Left Center Right Left Center Right
T T T T T T
1 147.97 89.13 166.18 100.00 100.00 100.00
2 51.02 0.00 0.00 100.00 100.00 100.00

7.5 Service Stresses (tension shown positive)
Envelope of Service 1

Span Left Left Left Left | Center | Center | Center | Center | Right | Right | Right | Right

Top Top Bot Bot Top Top Bot Bot Top Top Bot Bot

Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C
kg/cm2 | kg/cm2 | ka/em2 | ka/em2 | kg/em2 | kg/em2 | kg/em?2 | kg/em?2 | kg/em?2 | kglfem?2 | kglem?2 | kg/em?2
1 27.79 — — | -5797 | —- | -4539 | 1351 [ --—- 28.44 - —- | -61.68
2 — -9.17 -—- | -31.02 e | 1148 | -~ | -2286 | -— |-2092 | -— |[-12.53

7.6 Post-Tensioning Balance Moments, Shears and Reactions
Span Moments and Shears

Span | Moment Left |Moment Center| Moment Right Shear Left Shear Right
T-m T-m T-m T T
1 7.69 -7.47 12.35 0.91 0.91
2 11.41 -6.31 5.18 -1.21 -1.21
Reactions and Column Moments
Joint Reaction Moment Moment
Lower Upper
Column Column
T T-m T-m
1 -0.906 4.115 3.803
2 2.114 -0.383 -0.354
3 -1.207 -2.890 -2.672
Note: Moments are reported at face of support

8 - FACTORED MOMENTS AND REACTIONS ENVELOPE

8.1 Factored Design Moments (Not Redistributed)

Span Left Left Middle Middle Right Right
Max Min Max Min Max Min
T-m T-m T-m T-m T-m T-m

1 -29.40 -21.31 32.45 26.21 -45.59 -36.43
2 -26.52 -22.96 9.01 6.56 -0.77 1.69

8.2 Reactions and Column Moments
Joint | Reaction Reaction Moment Moment Moment Moment

Max Min Lower Lower Upper Upper
Column Max| Column Min |[Column Max|Column Min
T T T-m T-m T-m T-m
1 29.26 22.78 -13.11 -17.89 -12.12 -16.54
2 55.73 47.30 11.18 7.45 10.34 6.88
3 12.92 9.35 1.51 -0.07 1.40 -0.06
8.3 Secondary Momentis
Span Left Midspan Right
T-m T-m T-m

1 7.77 3.73 -0.31
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Note: Moments are reported at face of support

10 - MILD STEEL - NO REDISTRIBUTION

10.1 Required Rebar

10.1.1 Total Strip Required Rebar

Span | Location From To As Required| Ultimate Minimum Initial UBC
m m cm2 cm2 cm2 cm2 cm2
1 TOP 0.00 0.17 11.10 11.10 0.00 0.00 0.00
1 TOP 9.53 9.70 2.24 2.24 0.00 0.00 0.00
10.2 Provided Rebar
10.2.1 Total Strip Provided Rebar
Span | ID | Location From Quantity Size Length Area
m m cm2
1 1 TOP 0.00 6 2.98 5.68
1 2 TOP 6.72 1 6 5.78 2.84
1 3 TOP 0.00 6 2.04 5.68

10.2.2 Total Strip Steel Disposition

Span | ID | Location From Quantity Size Length
m m
1 1 TOP 0.00 2 6 2.98
1 2 TOP 6.72 1 6 2.98
1 3 TOP 0.00 2 6 2.04
2 2 TOP 0.00 1 6 2.80

13 - PUNCHING SHEAR REINFORCEMENT

13.1 Critical Section Geometry

Column | Layer Cond. a d b1 b2
cm cm cm cm

1 1 2 10.30 20.59 45.30 100.60

2 1 1 10.30 20.59 55.60 100.60

3 1 2 10.30 20.59 45.30 100.60

13.2 Critical Section Str S

Label | Layer | Cond. | Factored | Factored |Stress due|Stress due|Total stress| Allowable | Stress
shear moment | to shear |to moment stress ratio
T T-m ka/cm2 kg/cm2 kg/cm2 kg/cm2
1 1 2 -29.31 +34.43 7.44 10.986 18.429 15.110 1.220
2 1 1 -55.69 -20.77 8.66 4.940 13.596 18.325 0.742
3 1 2 -12.74 -2.91 3.24 0.274 3.510 15.110 0.232

13.3 Punching Shear Reinforcement

Reinforcement option: Stirrups

Bar Size: 6

Col. Dist |N Legs| Dist |N Legs| Dist |N Legs| Dist |N Legs| Dist |N Legs

cm cm cm cm cm
1 10.3 5
2
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Dist. = Distance measured from the face of support
Note: Columns with --- have not been checked for punching shear.
Note: Columns with *** have exceeded the maximum allowable shear stress.

14 - DEFLECTIONS

14.1 Maximum Span Deflections - Service Combination 1

Span SW | SW+PT | SW+PT+ |SW+PT+SDL LL X Sustained Total
SDL +Creep
cm cm cm cm cm cm cm cm
1 0.5 0.2 0.4 1.3(736) 0.2(5764) 0.0(*****) 1.3(736) 1.5(653)
2 0.0 0.1 -0.1 -0.2(3082) | 0.0(43271) | 0.0(*****) -0.2(3082) | -0.2(2878)
Note: Deflections are calculated using effective moment of inertia of cracked sections.
15 - FRICTION, ELONGATION AND LONG TERM LOSSES
15.1 Input Parameters
Parameter Value Parameter Value
Type of Strand Low Relaxation | Coefficient of Angular Friction (meu) | 0.25000 1/rad
Age of Concrete at Stressing 3 days Coefficient of Wobble Friction (K) 0.00700 rad/m
Ec at Stressing 304.00 T/cm2 Ratio of Jacking Stress 0.75
Average Relative Humidity 80.00 percent Anchor Set 6.00 mm
Volume to Surface Ratio of Members 15.00 cm Tendon_A Stressing Method Left side
Es of Strand 2030.00 T/cm2
15.2 Long-term Losses
Tendon Span Left Center Right
T/cm2 T/cm2 T/cm2
TENDON_A 1 0.46 0.44 0.47
TENDON_A 2 0.56 0.56 0.46
15.3 Calculated Stresses After Friction and Long-term Losses
Tendon Span | Stress Left |Stress Center| Stress Right | Stress Left [Stress Center| Stress Right
FL Only FL Only FL Only FL+LTL FL+LTL FL+LTL
T/em2 T/cm2 T/cm2 T/lem2 T/ecm2 T/em2
TENDON_A 1 0.00 0.04 0.10 0.00 0.00 0.00
TENDON A 2 0.10 0.15 0.18 0.00 0.00 0.00
15.6 Summa
Tendon Force Ext. | Start | End Ext. | Elong. Left | Elong Right | Anchor | Anchor | Max
Left | Span | Span | Right Left Right | Stress
ratio
T cm cm
TENDON_A 0.00 0.00 1 2 0.00 0.08 -0.00 0.00 0.01 0.01
16 - Unbalanced Moment Reinforcement
16.1 Unbalanced Moment Reinforcement - No Redistribution
Joint|Gamma Gamma[ Width | Width | Moment | Moment | Moment | Moment | As Top | As Bot |n Bar|n Bar
Left | Right | Left | Right | Left Neg | Left Pos |Right Neg | Right Pos Top | Bot
m m T-m T-m T-m T-m cm2 cm2
1 0.00 | 066 | 0.00 | 1.55 0.00 0.00 -29.40 0.00 0.00 0.00 0 0
2 | 066 | 066 | 1.55 | 1.55 -19.06 0.00 0.00 0.00 0.00 0.00 0 0
3 | 066 | 0.00 | 1.55 | 0.00 -0.77 1.69 0.00 0.00 0.00 0.00 0 0



OS
Text Box


1 - USER SPECIFIED GENERAL ANALYSIS AND DESIGN PARAMETERS

Parameter Value Parameter Value
Concrete Fy (Main bars) 4.00 T/em 2
F'c for BEAMS/SLABS 320.00 Ka/cm 2 Fy (Shear reinforcement) 4.00 T/icm 2
F'ci for BEAMS/SLABS 240.00 Kg/cm 2 Minimum Cover at TOP 2.50 cm
For COLUMNS/WALLS 320.00 Kg/cm 2 Minimum Cover at BOTTOM 2.50 cm
Ec for BEAMS/SLABS 270.00 T/cm 2 Post-tensioning
For COLUMNS/WALLS 270.00 T/cm 2 SYSTEM BONDED
CREEP factor 2.00 Fpu 18.70 T/cm 2
CONCRETE WEIGHT NORMAL Fse 10.80 T/cm 2
UNIT WEIGHT 2400.00 Ka/m 3 Strand area 0.990 cm 2
Tension stress limits / (f'¢)1/2 Min CGS from TOP 4.20 cm
At Top 1.5690 Min CGS from BOT for interior spans 5.60 cm
At Bottom 1.590 Min CGS from BOT for exterior spans 5.60 cm
Compression stress limits / f'c Min average precompression 10.00 Kg/cm 2
At all locations 0.450 Max spacing / slab depth 8.00
Tension stress limits (initial) / (f'c)1/2 Analysis and desian options
At Top 0.795 Structural system - Equiv Frame TWO-WAY
At Bottom 0.795 Moments reduced to face of support YES
Compression stress limits (initial) / fc Moment Redistribution NO
At all locations 0.600 DESIGN CODE SELECTED ACI-318 (1999)
Reinforcement
2 - INPUT GEOMETRY
2.1 Principal Span Data of Uniform Spans
Span | Form [Length| Width | Depth [TF Width| TF BF/MF | BF/MF Rh Right [Left Mult.
Thick. | Width | Thick. Mult.
m cm cm cm cm cm cm cm
1 1 7.00 | 100.00 | 25.00 0.00 4.85 1.70
2 1 8.40 | 100.00 | 25.00 0.00 4.85 1.70
3 1 8.40 | 100.00 | 25.00 0.00 4.85 1.70
4 1 5.47 | 100.00 | 25.00 0.00 4.85 1.70
2.7 Support Width and Column Data
Joint | Support | Length | B(DIA.)| DLC | % LC |CBCLC| Length | B(DIA.)| DUC | % UC |CBCUC
Width LC LC uc uc
cm m cm cm m cm cm
1 80.0 2.8 35.0 80.0 100 (1) 2.8 35.0 80.0 100 (1)
2 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
3 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
4 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
5 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
3 - INPUT APPLIED LOADING
3.1 Loading As Appears in User's Input Screen
Span | Class | Type W P1 P2 A B C F M
T/m2 T/m T/m m m m T T-m
1 LL U 0.200
1 SDL U 0.300
2 LL U 0.200
2 SDL U 0.300
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3 LL U 0.200
3 SDL U 0.300
4 LL U 0.200
4 SDL U 0.300

NOTE: SELFWEIGHT INCLUSION REQUIRED (SW= SELF WEIGHT Computed from geometry
input and treated as dead loading. Unit selfweight W =2400.0 Kg/m*3
NOTE: LIVE LOADING is SKIPPED with a skip factorof  0.75

3.2 Compiled loads

Span | Class | Type P1 P2 F M A B C Reduction
Factor
T/m T/m T T-m m m m %

1 LL U 1.310 0.000

1 SDL U 1.965

1 SW U 3.930

2 LL U 1.310 0.000

2 SDL U 1.965

2 SW U 3.930

3 LL U 1.310 0.000

3 SDL U 1.965

3 SW U 3.930

4 LL U 1.310 0.000

4 SDL U 1.965

4 SW U 3.930

4 - CALCULATED SECTION PROPERTIES

4.1 Section Properties of Uniform Spans and Cantilevers

Span Area | Yb Yt
cm2 cméd cm cm

1 16375.00 0.85E+06 12.50 12.50

2 16375.00 0.85E+06 12.50 12.50

3 16375.00 0.85E+06 12.50 12.50

4 16375.00 0.85E+06 12.50 12.50

5 - MOMENTS, SHEARS AND REACTIONS

5.1 Span Moments and Shears (Excluding Live Load)

Span |Load Case| Moment Moment Moment Shear Shear
Left Midspan Right Left Right
T-m T-m T-m T T
1 SW -10.68 8.57 -20.33 -12.38 15.13
2 SW -21.68 11.65 -24.34 -16.19 16.82
3 SW -24.62 12.23 -20.25 -17.03 15.99
4 SW -17.29 4.70 -2.77 -13.41 8.11
1 SDL -5.34 4.28 -10.17 -6.19 7.57
2 SDL -10.84 5.83 -12.17 -8.09 8.41
3 SDL -12.31 6.11 -10.12 -8.51 7.99
4 SDL -8.64 2.35 -1.38 -6.71 4.05
1 XL 0.00 0.00 0.00 0.00 0.00
2 XL 0.00 0.00 0.00 0.00 0.00
3 XL 0.00 0.00 0.00 0.00 0.00
4 XL 0.00 0.00 0.00 0.00 0.00
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5.2 Reactions and Column Moments (Excluding Live Load)

Joint |Load Case Reaction Moment Moment
Lower Column | Upper Column
T T-m T-m
1 SW 12.38 -5.55 -5.13
2 SwW 31.32 -0.70 -0.65
3 Sw 33.85 -0.14 -0.13
4 sSw 29.40 1.54 1.42
5 SW 8.11 1.44 1.33
1 SDL 6.19 -2.77 -2.56
2 SDL 15.66 -0.35 -0.32
3 SDL 16.92 -0.07 -0.07
4 SDL 14.70 0.77 0.71
5 SDL 4.05 0.72 0.67
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
3 XL 0.00 0.00 0.00
4 XL 0.00 0.00 0.00
5 XL 0.00 0.00 0.00
5.3 Span Moments and Shears (Live Load)
Span Moment Moment Moment Moment Moment Moment Shear Shear
Left Max Left Min Midspan |Midspan Min| Right Max | Right Min Left Right
Max
T-m T-m T-m T-m T-m T-m T T
1 -3.68 1.01 2.95 -0.81 -6.78 -2.13 -4.13 5.04
2 -7.23 -0.61 4.08 -1.16 -8.11 -1.54 -5.40 5.61
3 -8.21 -1.66 4.08 -1.01 -6.75 -0.09 -5.68 5.33
4 -5.76 -1.42 2.30 -1.12 -1.35 0.66 -4.47 2.70

5.4 Reactions and Column Moments (Live Load)
Joint | Reaction Reaction Moment Moment Moment Moment

Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 4.13 -0.52 0.562 -1.91 0.48 -1.77
2 10.44 3.13 0.96 -1.14 0.89 -1.05
3 11.28 3.99 1.27 -1.31 1.18 -1.21
4 9.80 2.48 1.07 -0.69 0.99 -0.64
5 2.70 -0.65 0.70 -0.34 0.65 -0.32

6 - MOMENTS REDUCED TO FACE OF SUPPORT

6.1 Reduced Moments at Face of Support (Excluding Live Load)
Span | Load Moment Moment Moment
Case Left Midspan Right
T-m T-m T-m
1 SwW -6.04 8.57 -17.74
2 SW -18.91 11.65 -21.46
3 sw -21.70 12.23 -17.51
4 sSwW -16.00 4.70 -1.41
1 SDL -3.02 4.28 -8.87
2 SDL -9.45 5.83 -10.73
3 SDL -10.85 6.11 -8.76
4 SDL -7.50 2.35 -0.71
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
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3 XL 0.00 0.00 0.00
4 XL 0.00 0.00 0.00
6.2 Reduced Moments at Face of Support (Live Load) ..
Span [Moment LeftjMoment Left] Moment Moment Moment Moment
Max Min Midspan |[Midspan Min| Right Max | Right Min
Max
T-m T-m T-m T-m T-m T-m
1 -2.31 0.80 2.95 -0.81 -5.91 -1.90
2 -6.30 -0.64 4.08 -1.16 -7.15 -1.52
3 -7.23 -1.63 4.08 -1.01 -5.84 -0.13
4 -5.00 -0.96 2.30 -1.12 -0.90 0.55

7 - SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

7.1 Tendon Profile

Tendon A
Span | Type X1/L X2/L X3/L AL
1 1 0.100 0.500 0.100 —
2 1 0.100 0.500 0.100 —
3 1 0.100 0.500 0.100 —
4 1 0.100 0.500 0.100 -
7.2 Selected Post-Tensioning Forces and Tendon Drape
Tendon A
Span Force CGS Left | CGS C1 | CGS C2 |CGS Right P/A Wbal | WBal (%DL)
T cm cm cm cm ka/cm2 T/-
1 218.812 -12.50 — -19.40 -4.20 13.36 3.948 67
2 222.143 -4.20 - -19.40 -4.20 13.57 3.828 65
3 196.576 -4.20 - -19.40 -4.20 12.00 3.388 57
4 170.767 -4.20 - -19.40 -12.50 10.43 5.036 85
All Tendons
Span Force | Total P/A | Total WBal
(%DL)
T ka/cm2
1 218.812 13.36 67
2 222.143 13.57 65
3 196.576 12 57
4 170.767 10.43 85
Approximate weight of strand: 470.6 Kg
7.3 Tendon Extents and Stressing Conditions
Type | Num Force Left End Right End | From To Extension
A 20 10.27 Live Dead 1 4 -—

Based on Stress Conditions

7.4 Required Minimum Post-Tensioning Forces

Based on Minimum P/A

Type Left Center Right Left Center Right
T T T T T T
1 0.00 0.00 106.36 163.75 163.75 163.75
2 121.46 20.70 147.01 163.75 163.75 163.75
3 153.03 29.76 95.74 163.75 163.75 163.75
4 62.35 0.00 0.00 163.75 163.75 163.75

7.5 Service Stresses (tension shown positive)
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Envelope of Service 1

Span Left Left Left Left | Center | Center | Center | Center | Right | Right | Right | Right
Top Top Bot Bot Top Top Bot Bot Top Top Bot Bot

Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C

kg/em2 | ka/cm2 | kg/em2 | kg/em2 | kg/em?2 | kgfem2 | kg/cm2 | kg/em2 | kg/em?2 | kg/em2 | kg/em2 | kg/cm2

1 — [ -11.91 — | -1836 | -~ | -2162 | - -10.61 | 6.20 -2.46 - | -34.22
2 7.85 -1.39 — | -3634 | -~ | -2496 | - -9.85 | 15.79 = - | -41.52
3 17.83 — — | 43147 | - | -27.70 | 3.69 -3.76 | 11.06 - - | -33.68
4 5.73 -1.60 e | 2793 | - | 1134 | ~— | 1452 | -~ | -1293 | -—- -9.33

7.6 Post-Tensioning Balance Moments, Shears and Reactions
Span Moments and Shears

Span | Moment Left |Moment Center| Moment Right Shear Left Shear Right
T-m T-m T-m T T
1 7.61 -10.17 18.73 1.18 1.18
2 19.59 -13.78 19.79 -0.02 -0.02
3 18.97 -11.71 16.84 0.26 0.26
4 16.02 -8.72 3.52 -0.27 -0.27
Reactions and Column Moments
Joint Reaction Moment Moment
Lower Upper
Column Column
T T-m T-m
1 -1.185 4.716 4.359
2 1.210 0.488 0.451
3 -0.290 -0.422 -0.390
4 0.535 -0.289 -0.267
5 -0.271 -1.978 -1.829
Note: Moments are reported at face of support

8 - FACTORED MOMENTS AND REACTIONS ENVELOPE

8.1 Factored Design Moments (Not Redistributed)

Span Left Left Middle Middie Right Right
Max Min Max Min Max Min
T-m T-m T-m T-m T-m T-m

1 -8.01 -2.72 27.93 21.55 -46.32 -39.51

2 -48.62 -38.99 35.21 26.31 -51.39 -41.83

3 -52.81 -43.28 36.60 27.96 -43.77 -34.07
4 -37.63 -30.76 16.83 11.03 -0.73 1.73

8.2 Reactions and Column Moments
Joint | Reaction Reaction Moment Moment Moment Moment

Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 31.82 23.93 -6.04 -10.18 -5.59 -9.41
2 84.73 72.31 0.64 -2.92 0.59 -2.70
3 89.96 77.57 1.44 -2.95 1.33 -2.73
4 78.93 66.50 4.77 1.77 4.41 1.64
5 21.35 15.65 2.24 0.46 2.07 0.42
8.3 Secondary Moments
Span Left Midspan Right
T-m T-m T-m

1 8.60 4.93 0.99
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2 1.81 3.82 5.83
3 5.06 3.99 2.93
4 2.37 3.07 3.76

Note: Moments are reported at face of support

10 - MILD STEEL - NO REDISTRIBUTION

10.1 Required Rebar

10.2 Provided Rebar

13 - PUNCHING SHEAR REINFORCEMENT

13.1 Critical Section Geometry

Column | Layer Cond. a d b1 b2
cm cm cm cm

1 1 2 10.30 20.59 90.30 55.60

2 1 1 10.30 20.59 55.60 100.60

3 1 1 10.30 20.59 55.60 100.60

4 1 1 10.30 20.59 55.60 100.60

5 1 2 10.30 20.59 45.30 100.60

13.2 Critical Section Stresses

Label | Layer | Cond. | Factored | Factored |Stress due|Stress due|Total stress| Allowable | Stress
shear moment | to shear |to moment stress ratio
T T-m kg/cm2 kg/cm2 kg/ecm2 kg/cm2
1 1 2 -31.83 +19.40 6.54 5.131 11.675 15.110 0.773
2 1 1 -85.20 +2.66 13.24 0.632 13.876 17.735 0.782
3 1 1 -89.50 +1.56 13.91 0.370 14.281 17.385 0.821
4 1 1 -78.91 -7.33 12.27 1.745 14.011 16.983 0.825
5 1 2 -21.31 -4.31 5.41 0.251 5.662 15.110 0.375

13.3 Punching Shear Reinforcement
Reinforcement option: Stirrups

Bar Size: 6
Col. Dist |N Legs| Dist [N legs| Dist [N Legs| Dist |N Legs| Dist |N Legs|
cm cm cm cm cm
1
2
3
4
5

Dist. = Distance measured from the face of support
Note: Columns with --- have not been checked for punching shear.
Note: Columns with *** have exceeded the maximum allowable shear stress.

14 - DEFLECTIONS

14.1 Maximum Span Deflections - Service Combination 1

Span SW | SW+PT | SW+PT+ |SW+PT+SDL LL X Sustained Total
SDL +Creep
cm cm cm cm cm cm cm cm
1 0.1 0.0 0.1 0.2(4615) | 0.1(13564) | 0.0(*****) 0.2(4615) 0.2(3520)
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2 0.2 0.0 0.1 0.2(3624) 0.1(8364) 0.0(*****) 0.2(3624) 0.3(2642)
3 0.2 0.0 0.2 0.5(1773) 0.1(8406) 0.0(*****) 0.5(1773) 0.6(1466)
4 0.0 0.0 0.0 -0.1(5771) | 0.0(28318) [ 0.0(*****) -0.1(6771) | -0.1(4821)

Note: Deflections are calculated using effective moment of inertia of cracked sections.

15 - FRICTION, ELONGATION AND LONG TERM LOSSES

15.1 Input Parameters

Parameter Value Parameter Value
Type of Strand Low Relaxation | Coefficient of Angular Friction (meu) | 0.25000 1/rad
Age of Concrete at Stressing 3 days Coefficient of Wobble Friction (K) 0.00700 rad/m
Ec at Stressing 304.00 T/cm2 Ratio of Jacking Stress 0.75
Average Relative Humidity 80.00 percent Anchor Set 6.00 mm
Volume to Surface Ratio of Members 15.00 cm Tendon_A Stressing Method Left side
Es of Strand 2030.00 T/cm?2
15.2 Long-term Losses
Tendon Span Left Center Right
T/em2 Ticm2 T/em2
TENDON_A 1 0.42 047 0.50
TENDON A 2 0.51 0.49 0.45
TENDON_A 3 0.44 0.43 043
TENDON_A 4 0.44 0.45 0.37
15.3 Calculated Stresses After Friction and Long-term Losses
Tendon Span | Stress Left |Stress Center| Stress Right | Stress Left |Stress Center| Stress Right
FL Only FL Only FL Only FL+LTL FL+LTL FL+LTL
T/em2 T/cm2 T/em2 T/cm2 T/cm2 T/cm2
TENDON_A 1 0.00 0.03 0.06 0.00 0.00 0.00
TENDON_A 2 0.06 0.10 0.14 0.00 0.00 0.00
TENDON_A 3 0.14 0.17 0.20 0.00 0.00 0.00
TENDON_A 4 0.20 0.23 0.25 0.00 0.00 0.00
15.6 Summa
Tendon Force Ext. | Stat | End Ext. | Elong. Left | Elong Right | Anchor | Anchor | Max
Left | Span | Span | Right Left Right | Stress
ratio
T cm cm
TENDON_A 0.00 0.00 1 4 0.00 0.19 -0.00 0.00 0.01 0.01

16 - Unbalanced Moment Reinforcement

16.1 Unbalanced Moment Reinforcement - No Redistribution
Joint|GammalGammal Width | Width | Moment | Moment | Moment | Moment | As Top | As Bot |n Bar|n Bar

Left | Right | Left | Right | LefiNeg | Left Pos | Right Neg | Right Pos Top | Bot
m m T-m T-m T-m T-m cm2 cm2
1 0.00 | 053 | 0.00 | 1.10 0.00 0.00 -8.01 0.00 0.00 0.00 0 0
2 0.66 | 066 | 1.55 | 1.55 -0.52 0.00 -2.30 0.00 0.00 0.00 0 0
3 0.66 | 066 | 1.55 | 1.55 0.00 0.00 -1.46 0.00 0.00 0.00 0 0
4 0.66 | 066 | 1.55 | 1.55 -6.14 0.00 0.00 0.00 0.00 0.00 0 0
5 0 0

066 | 000 | 155 | 0.00 -0.73 1.73 0.00 0.00 0.00 0.00
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BEAM DESIGN
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ACI 318-08 Beam Section Design (Summary)

b a3

Beam Element Details

Level | Element Unique Name Section ID Combo iD | Station Loc | Length (m) | LLRF Type

L1 B1 367 B=400x600 UDL 3.19821 6.39794 1 Sway Special

Section Properties

b(m) | h(m) | be(m) | di(m) | du(m) du(m)
04 | 06 | 0.4 0 0.04 0.04

Material Properties

E.(tonfim?*) | f.(tonfim?) | Lt.Wt Factor (Unitless) f,(tonfim?) f (tonfim?)
2701170 1 3200 1 40000 40000

Design Code Parameters

¢ T ¢ CTied ¢ CSpiral ¢ Vns ¢ Vs ‘b Vijoint
0.9 0.7 0.75 0.85 0.85 0.85

Design Moment and Flexural Reinforcement for Moment, M

Design Design -Moment +Moment | Minimum | Required
Moment P. Rebar Rebar Rebar Rebar

tonf-m tonf m? m? m? m?
Top (+2 Axis) -5.3 0 0.000264 0 0.000352 | 0.000352
Bottom (-2 Axis) 25 0 0 0.001297 | 0.000797 _| 0.001297

Shear Force and Reinforcement for Shear, V ;

Shear V; Shear ¢V . Shear ¢V ShearV, | RebarA,/s
tonf tonf tonf tonf m*/m

123 18.1 6.8 6.7 0.00036
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T. ®T./4 RebarAs RebarA, Cover AreaA, AreaA, AreaA, | crimeter,

tonf-m tonf-m m2/m m? m m? m? m? ':':“
08 12 0 | 0o 004445] o024 0159 | 01362 | 2

Perimeter,
Pn
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ACI 318-08 Beam Section Design (Summary)

> N

Beam Element Details

Level Element Unique Name | Section IE)._Combo ID | Statlon Loc Length (m) | LLRF ?y;
i 0.46356 0.46356 1 | Sway Special

B1 B2 97 B=400x600 = UDLEQYN-M

Section Properties

b(m)  h(m bim di(m) da(m) da(m)
04 | 06 | 04 o | o004 | o004

Material Properties

" E(tonfim?) | f.(tonfim?) LtWtFactor (Unitless) f,(tonfim?) f,, (tonfim?)

2701170 3200 1 40000 40000
Design Code Parameters
¢ T ¢ CTled ¢ CSplral ¢ Vns ¢ Vs ¢ Vjoint
0.9 0.7 0.75 0.85 0.85 085

Design Moment and Flexural Reinforcement for Moment, M ,;

Design _Design -Moment +Moment | Minimum | Required
P, Rebar Rebar Rebar Rebar

Moment
tonf-m tonf m? m? m? m?
Top (+2Axis) | O %6 0 0 0 0
Bottom (-2 Axis)__ 6.7 | 25.6_ | 0_ 0 0.000447 0.000‘147
Shear Force and Reinforcement for Shear, V.
Shear V; | Shear ¢V . Shear ¢V Shear V, - ReI;' AJls
tonf tonf tonf tonf m/m

) ) 0 208 0

" oIs#5 |
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T. ®To./4 | RebarAs RebarA, Cover AreaA, AreaA. AreaA, ' crimeter, Perimeter,
tonf-m ' tonf-m m#/m m? m m? m? m? ':nl‘-p pmh

0.6 15 0 "0 004445 024 0158 | 01352 2 [ 18448
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COLUMN DESIGN
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ACI 318-08 Column Section Design (Summary)

-J .
€ .

Column Element Details

Level Element Unique Name = Section ID | Combo ID | Station Loc | Length (m) | LLRF Type

L3 C3 385 C1-320x770 ubL | 0 285 : 1 Sway Special

Section Properties

b{m) h(m) | de(m) Cover (Torsion) (m)
0.32 0.77 0.06 0.0273

Material Properties

E.(tonfim*) | f.(tonf/m?)  Lt.Wt Factor (Unitless) @ f,(tonf/m?) @ f (tonfim?)

2701170 3200 1 40000 24000

Design Code Parameters

¢ T ¢ CTled d’ CSplral ¢ Vns | ¢ Vs ¢ Vjolnt i

09 | 0.7 0.75 085 | 085 0.85

Axial Force and Biaxial Moment Design forP, ,M. , M.

Design P, | Design M., Design M,; A Minimum M2 I\?Iinimum M3 | Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

3479 | 181 13.3 86 | 133 | 0.003261 1.32

Axial Force and Biaxial Moment Factors

C . Factor 8 s Factor - & Factor K Factor  Length
Unitless Unitless Unitless Unitless m
Major Bend(M3)  0.352666 | 1 1 1 | 28

Minor Bend(M2)  0.208506 | 1 1 1 | 285
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Notes:

| ShearV, | Shear¢V. | SheardV, | Shear¢V,

tonf tonf tonf tonf
Major, V. 43 | 37 | o | o
Minor, V3 12.6 324 0 0
Joint Shear Check/Design
I Joint Shear Shear Shear Shear Joint
Force v u,Top \' u,Tot ¢V c Area
tonf tonf tonf tonf m?
Major Shear, V.2 NN | NN | NN | NN | NN
Minor Shear, V3 N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

- Major ﬁatio | Minor Ra;io

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed

- Rebar A, Is_-

m#m

0
0

Shear
Ratio

N/N

Unitless

N/N
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ACI| 318-08 Column Section Design (Summary)

Bl

Column Element Details

Level | Element Unique Name Section ID  Combo ID | Station Loc | Length (m)| LLRF Type

o C53 303 C1-320x770 ubL | 2.85 2.85 |1 Sway Special

Section Properties

b(m) h(m) dc(m) Cover(Torsion){m)
0.32 0.77 0.06 0.0273

Material Properties

E.(tonf/m®) | f.(tonf/m?) | Lt.Wt Factor (Unitless) | f,(tonfim?)  f (tonf/m?)
2701170 | 3200 1 40000 24000

Design Code Parameters

b1 & criec | ¢ cspra G vns bvs @ vioint
08 | 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design forP, ,M,; , M;

Design P,  DesignM.. Design M, Minimum M2 Minimum M3 Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

T 2357 74 136 59 9 0.002464 1

Axial Force and Biaxial Moment Factors

Cn, Factor ' & s Factor &, Factor K Factor  Length

Unitless : Unitless Unitless Unitless m
Major Bend(M3) 0.217621 | 1 _ 1 1 | 2.85
Mino_r Bend(M22 | 0.2_1 7(!97_ | 1 1 1 2_83 )
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. ShearV, . Shear ¢V .

Shear¢V,  Shear¢V,  RebarA.ls
tonf tonf tonf tonf m3/m
Major, V., | 983 | 308 0 o 0
Mino_r, Va | 5.1 271 0 0 0
Joint Shear Check/Design
-JointShea;- shear Shear' Shear - Joint ' Sh_ear'
Force Vutop V7ot oV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V.. .= NN | NN | NN | NN | NN | NN
Minor Shear, V.3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratl:) -_Minor Ratlo-

N/N N/N
Notes:

N/A: Not Applicable
N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level Element | Unique Name Section ID | Combo ID | Station Loc Length (m) | LLRF Type

DECK C19 272 C1-320x770 uDL 2,85 2.85 | 1 Sway Special

Section Properties

b(m} h(m) dc(m) Cover(Torsion)(m)
.0.32 0.77 0.06 0.0273

Material Properties

- E.(tonfim?) | f.(tonf/m?) | Lt.WtFactor (Unitless) | f,(tonf/m?) | f (tonf/im?)
2701170 3200 1 40000 24000

Design Code Parameters

¢ T 4’ GCTled ¢ CSpiral ¢ Vns i ¢ Vs ¢ Vloint
0.9 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design forP, ,M,, ,M,;

Design P, ' Design M . [ Design My,; | Minimum M2 Minimum M3 | Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m | m? | %

1773 44 245 44 68 | 0.002464 1

Axial Force and Biaxial Moment Factors

Cn Factor 8 s Factor &, Factor K Factor | Length
Unitless | Unitless Unitless Unitless m
‘Major Bend(M3) | 0.413573 | 1 T 1 1 | 285
Minor Bend(M2) =~ 0.284614 | 1 1 1 2.85



OS
Text Box


- Sheér V. [

Shear i)V ¢ Sh;ar $V, Shear ¢V, [ I_Rebar AVI;
tonf tonf tonf tonf m3/m
Major, V.. 126 2717 | 0 ' o 0
Minor, V3 0.4 244 | 0 4] 0

Joint Shear Check/Design

T Joint Shear- Shea_r Shear- Shear
Force

- .Joint . Shear

Vvop Vutot ¢V, Area Ratio
tonf tonf tonf tonf m? Unitless
" MajorShear, V.. | NN | NN | NN | NN | NN N/N
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio

NN N/N
Notes:

N/A: Not Applicable
N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level Element Unique Name | Section ID | Combo ID | Station Loc Length (m)i LLRF Type

L6 C52 328 C1-320x770 | UDL 285 2.85 | 1 | Sway Special

Section Properties

b{m} h{(m) dc(m) Cover (Torsion)(m)
0.32 0.77 0.06 0.0273

Material Properties

E.(tonfim?) | f.(tonfim?} Lt.Wt Factor (Unitless) f,(tonfim?) f (tonfim?)
2701170 3200 1 40000 24000

Design Code Parameters

¢ T _¢ CTied ¢ CSplral ¢ Vns ¢ Vs ¢ Vjoint

09 | 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design forP, , My , My

Design P, | DesignM.. Design M., Minimum M2 Minimum M3 | Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

1915 1389 141 48 7.3 | 0.002464 1

Axial Force and Biaxial Moment Factors

Cn Factor & Factor 8 Factor K Factor | Length
Unitless Unitless Unitless Unitless | m
Major Bend(M3) 1 1.027769 ' 1 1 2.85

Minor Bend(M2) 1 ’ 1.185455 1 1 | 285
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Shear V, - Shear t_bV . . Shea} oV, - Shear ¢V, Rebar A,/s _

Notes:

tonf tonf tonf tonf m?/m
Major, V. 81 284 ) 0o 0
Minor, V3 7.1 25.1 0 0 0
Joint Shear Check/Design
-Jointér;ar" aear Shear Shear - Joint . Sh_e;r“
Force Vo V1ot V. Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V., | NN | NN | NN | NN NN NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio Minor Ratlr;
NN | NN

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed



OS
Text Box


ACI 318-08 Column Section Design {Summary)

3€ * L]

Column Element Details

Level Element Unique Name | Section ID Combo ID | Station Loc | Length (m) | LLRF Type

DECK Cc29 262 C1-320x770 UDL ; 2.85 285 1 Sway Special

Section Properties

“b {m) h{m)  dc(m)  Cover (Torsion) (m)
0.32 0.77 0.06 _0.0273

Material Properties

E.(tonfim?)  f.({tonf/m?) | Lt.WtFactor (Unitless) f,(tonf/m*)  f (tonf/m?)

- 2701170 3200 1 40000 24000

Design Code Parameters

¢ T | ¢ CTled ¢ CSplral ¢ vns | d’ Vs ¢ Vjelnt -

o9 | 0.7 0.75 08 | 085 0.85

Axial Force and Biaxial Moment Design forP, ,M,, , M,

Design P, i Design M,, DesignM,;  Minimum M2 Minimum M3 Rebar Area Rebar %
tonf | tonfm tonf-m tonf-m tonf-m m? %

10654 | 166 774 26 4 0.010285 417

Axial Force and Biaxial Moment Factors

Cn Factor 8 s Factor 5, Factor K Factor Length
Unitless Unitless Unitless Unitless m
“Major Bend(M3)  0.413928 | 1 _ 1 1 285

Minor Bend(M2) 0.337061 1 1 1 285
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T SITIear \_Iu - S_hear V. - Shear _¢V s [ Shear ¢V, Rebar A,/s

tonf tonf tonf tonf m#m
Major, V., | 398 239 | 159 0o 0001
Minor, V3 9.7 211 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear Sheér . Joint [ s;a;'
Force V utop VTt oV, Area Ratio
tonf tonf tonf tonf m? Unitless
"Major Shear, V.2 NN | NN | NN | NN | NN NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio .mor Ratio
N/N N/N

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level_ “Element Unique Name | Section ID | Combo ID | Station Loc Length (m) | LLRF Type

DECK | C51 251 C1-320x770 |  UDL 285 285 | 1 Sway Special

Section Properties

b(m) h(m) | de (m)  Cover (Torslon) (m)
0.32 0.77 0.06 0.0273

Material Propertles

‘ E.(tonfim?) | f.(tonf/m?) | Lt Wt Factor (Unitless)  f,(tonfim?  f (tonfim?)

2701170 3200 | 1 40000 24000

Design Code Parameters

¢ T d’ CTied ¢ CSplral ¢ Vns ¢ Vs ¢ Vjoint
0.8 0.7 0.75 0.85 0.85 0.85

Axlal Force and Biaxial Moment Design for P, , M., , M.,

‘ Design_P., Design M, Desigh M,; Minimum M2 | Minimum M3 | Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

120.6 -3 19.4 3 4.6 0.002464 1

Axial Force and Biaxial Moment Factors

C. Factor | 8 s Factor 8. Factor I K Factor | Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) | 0.419729 1 1 1 | 285

Minor Bend(M2) = 0.253979 1 1 1 | 2.85
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Shear ilu [ ghear V. Shear ¢V , ' Shear ¢V, Rebar A, /s

tonf tonf tonf tonf m?/m
" Major,V,, 99 247 | 0 ' 0 o
Minor, V3 04 218 0 0 0
Joint Shear Check/Design

-Joint Sh;ar [ s_he;r T Shear [ Shear Joint  Shear

Force Vutop Vot $V. Area Ratio

tonf tonf tonf tonf m? Unitless
“MajorShear, V.. . NN NN | NN | NN NN | NN
Minor Shear, V2 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ra;io T Minor Ratio

N/N N/N

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

-1-

-
3ET—T «
» *

. \d LJ

Column Element Details

Level Element | Unique Name Section ID | Combo ID | Station Loc  Length (m)| LLRF Type

DECK C41 263 C1-320x770 uUDL 2.85 285 | 1 Sway Special

Section Properties

b(m) h(m) | dc(m)  Cover(Torsion) (m)
0.32 0.77 0.06 0.0273

Material Properties

E.(tonfim?) | f':(tonf/m?) | Lt. Wt Factor (Unitless) f,(tonf/m?) | £ (tonf/m?)
2701170 3200 1 40000 24000

Design Code Parameters

¢ T | ¢ CTied ¢ CSplral ¢ Vs d’ Vs ¢ Vjoint
09 | 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design forP, ,M,, , M

Design P, @ DesignM,, | DesignM,; Minimum M2  Minimum M3 | Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

74.1 8.7 47.2 1.8 2.8 0.003417 1.39

Axial Force and Biaxial Moment Factors

C, Factor 5. Factor &, Factor K Factor | Length
Unitless Unitless Unitless Unitless m
Msjor Bend(M3) 0410694 | 1 1 1 | 285

Minor Bend(M2)  0.324446 | 1 ' 1 |1 | 28s
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Shear ¢V .

ShearV, Shear ¢V Shear ¢V ,, Rebar A, /s
tonf tonf tonf tonf m?m
" Major, V., 24.4 222 Y | o.o0047
Minor, Vs | 5.1 19.6 0 0
Joint Shear Check/Design
- --Ent Shear | Shear Shear_ Shear Joint | Shear
Force V1o Vuret V. Area Ratio
tonf tonf tonf | tonf m* | Unitless
" Major Shear, V., NN N/N N/N N/N N/N N/N
Minor Shear, V3 N/N N/N N/N | N/N N/N N/N

{6/5) Beam/Column Capacity Ratlo

Major Ratio | Minor Rat_lo .
N/N N/N

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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WALL DESIGN
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ACI 318-08 Pier Design
Pier Details

Story ID | Pier ID Centroid X (m) |CentroidY(m) Length (m) Thickness (m) | LLRF

B1 LC1 5.49671 | -12.33571 17.09958 0.2 | 1
Material Properties
E.(tonfilm*) f.(tonfim?) Lt.WtFactor (Unitless) f,(tonf/m? f (tonf/m?)
2701170 | 3200 1 50000 40000
Design Code Parameters
¢ T ¢ [+ ¢ v @ v (Seismic) 1P pmax IP miny P max
0.9 0.7 0.85 0.85 0.04 0.0025 0.8
Pier Leg Location, Length and Thickness
Station ID | LeftX, LeftY, RightX, RightY, Length | Thickness
Location m m m m m m
Top Leg1 | 3.54385 -9.93751 8.4878 -11.54902 5.19996 0.2
Top Leg 2 l 2.50566 |-13.12255  3.54385 -9.93751 | 3.34997 0.2
Top Leg3 | 2.50566 -13.12255 7.44974 -14.73377 5.19999 0.2
Top Leg4 | 7.44974 -14.73377 8.4878 -11.54902 3.34966 0.2
Bottom | Leg1 | 3.54385 | -9.93751 8.4878 -11.54902 5.19996 0.2
Bottom Leg2 | 2.50566 -13.12255 3.54385 -8.93751  3.34997 0.2
Bottom Leg3d | 250566 -13.12255 7.44974 -14.73377 5.19999 0.2
Boftom Leg4 | 7.44974 -14.73377 8.4878 __—_11.54902 | 3.34966 0.2
Flexural Design for P, M, and M
Station Required Required Current  Flexural P. M., M.s Pier A,
Location Rebar Area (m? | Reinf Ratio | Reinf Ratio Combo tonf | tonf-m tonf-m m?
- Top 0.00855 0.0025 0.0063 DWalS152  1144.3 | 228.6 0.3 3.419916
Bottom 0.00855 0.0025 0.0063 DWwalS152 ' 11514 | 2221 -16.9 | 3.419916
Shear Design
Station  ID | Rebar | ShearCombo P, | M, V, $V. ¢V,
Location m*m tonf | tonf-m | tonf tonf tonf
Top Leg 1 0.0005 DWalS2 750.1 -68.6 55 96.4 167.1
Top Leg2  0.0005 DWalS2 499.2 | 102.8 16 79.8 125.4
Top Leg3  0.0005 Dwals2 561.2 158.8 246 179.8 250.5
Top leg4  0.0005 DWalS2 4628 | 354 33 46.8 924
Bottom Leg 1 0.000_5 | DWalS2 753.1 | -74.2 5.5 89.5 160.3
Bottom Leg 2 | 0.0005 _ DWwalS2 501.1 | 868 16 97.8 1434
Bottom Leg3  0.0005 DWalS2 §64.2 | 1342 246 206.6 277.3
Bottom Leg4 = 0.0005 DWalS2 | 4647 | 38.7 3.3 43.5 89
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Station ID Edge Governing P M, Stress Comp Stress Limit | C Depth | C Limit

Location | Length (m) Combo tonf | tonf-m tonfim? tonf/m? m m
Top-Left | Leg1 | 046784 | DWalS117 = 6828 -62 72535 640 | 0.93569 ':"1.23809
TopRight | Leg1 | 046784 | DWalS117 6828 62  587.74 640 | 0.93569 | 1.23809
Top-Left Leg2 |NotRequired | DWalS117 | 454.1 93.6 427.48 640
Top-Right | Leg2 | 035296 | DWalS117 4541 | 936 92801 640 | 068795 079761
Top-Left | Leg3 |NotRequired | DWalS117 5112 & 1446 33113 640 | ' '
Top-Right | Leg3 | 0.38122 | DWals117 | 5112 | 1446 6519 | 640 0.76244 | 1.23809
Top-Left | Leg4 | 029239 | DWalS117 & 421 | 327 541 ' 640 0.58479  0.79754
Top-Right | Legd4 | 0.29239 \ DWals117 | 421 | 327 | 71578 | 40 | 058479 | 0.79754
Bottom-Left  Leg 1 047155 | DWals117 8859 | -67.3 73423 640 | 09431 | 123809
Botttom-Right Leg1 | 047155 | DWalS117 | 6858 | -67.3 584.81 640 09431 | 1.23809
Bottom-Left | Leg2 | Not Requirea-_ DWalS117 | 4561 | 79 | 469.54 ' 640 '
Botttom-Right Leg2 | 0.34123 | DWalS117 | 456.1 79 | 89187 | 640 0.67623 | 0.79761

Botttom—Right Leg3 | 037614 | DWalS117 | 5143 | 1221 & 629.9 640 | 0.75229 | 1.23809
Bottom-Left | Leg4 0.2951 DWalS117 | 423 355 536.33 640 05902 | 0.79754
Botttom—Right | Leg 4 0.2951 DWalS117 | 423 | 355 726.39 640 05902 | 0.79754

|
Bottom-Left Leg3 | NotRequired | DWalS117 | 514.3 | 1221 359.07 640
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ACI 318-08 Pier Design

Pier Details
Story ID  Pier ID | Centroid X (m) | Centroid Y (m) | Length (m) Thickness (m) ' LLRF
B1 LCc2 1.12814 -16.71422 15.39978 0.2 1
Material Properties
E.(tonf/m®)  f.(tonf/m?) | Lt.Wt Factor (Unitless) f,(tonf/m?)  f (tonf/m?)
2701170 3200 1 50000 40000
Deslgn Code Parameters
¢ T ¢ [ ¢ v ¢ v (Seismic) IP max IP wmin P pmax
0.9 0.7 0.85 0.85 0.04 0.0025 0.8
Pier Leg Location, Length and Thickness
Station | ID : LeftX, LeftY; RightX. RightY. Length Thickness
Location m m m m m m
Top | Leg1 | -1.73732 -16.37996 2.65651 -19.161 52 0.2
Top | Leg 2 | 173732 -16.37996  -0.4003 -14.26755 @ 2.49998 0.2
Top ‘ Leg 3 -04003 | -14.26755 3.99354 -17.04858 | 5.1998 0.20001
Top | Leg4 | 2.65651 & -19.161 3.99354 -17.04858 25 02
Bottom | Leg1 | -1.73732 -16.37996 2.65651 -19.161 52 0.2
Bottom teg2 |-1.73732 -16.37996 -0.4003 -14.26755 | 2.49998 0.2
Bottom Leg3 | -0.4003 -14.26755 3.99354 -17.04858 | 5.1998 0.20001
Bottom Leg4 | 2.65651 -19.161 3.99354 -17.04858 25 02
Flexural Design for P,, M, and M;
Station Required Required Current = Flexural P. M .. M3 Pier A,
Location | Rebar Area (m?) Reinf Ratio | Reinf Ratio Combo tonf | tonf-m tonf-m m?
Top 0.0077 0.0025 | 0.0047 DWalS152 776.3 -208.5 | -372.1 | 3.079995
_Bottom 0.0077 0.0025 | 0.0047 DWalsS152 782.6 -193.5 | -370.1 ' 3.079995
Shear Design
Station ID Rebar | Shear Combo P. M, Vv, oV, ¢V,
Location m#/m tonf | tonf-m  tonf tonf tonf
Top Leg1 | 0.0005 DWalS2 6137 | 2337 7 415 112.2
Top Leg2 | 0.0005 DWwalS2 370.5 -38.3 17.7 116.2 150.2
Top Leg 3 _ 0.0005 | DWalS2 327.2 -74.5 38 46.5 117.2
Top Leg4 | 0.0005 DWals2 204.2 7.1 8.2 87.9 121.9
Bottom Leg 1 0.0005 DWalS2 616.7 -226.7 | 7 42.3 113
Bottom Leg2 | 0.0005 DwalS2 372 -20.6 17.7 116.5 150.5
Bottom Leg3 | 0.0005 DWalS2 330.2 -78.3 3.8 45.1 115.8
Bottom Leg4 | 0.0005 DwalS2 205.6 1 8.2 88.2 122.2
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Station ID Edge ' Governing P. M, Stress Comp Stress Limit C Depth | C Limit

Location Length (m)| Combo tonf | tonf-m tonf/m? tonfim? m m
Top-Left | Leg1 043605 | DWalS117 | 5618 | -213 776.51 640 0.8721 | 1.2381
TopRight | Leg1 |NotRequired| DWals117 | 561.8 | -213 303.83 | 640 '

Top-Left | Leg2 | 024511 | DWalS117 | 3384 | -35 | 84463 | 640 | 049021  0.59523
Top-Right Leg 2 0.24511 DWalS117  338.4 | -35 508.84 640 049021 | 0.59523
TopLeft | Leg3 | NotRequired DWalS117 ~ 209.5 | -67.6 363.04 640

TopRight | Leg3 | NotReguired DWalS117 2995 | -67.6 | 21299 640

Top-Left | Leg4 |NotRequired| DWalS117 = 1874 | -63 | 40485 | 640

Top-Right ' Leg 4 INot Required- DWalS117 187.4 I 63 | 344.59 640

Botom-Left | Leg1 | 043607 | DWalS117 | 5649 | -2067 @ 77242 640  0.87214 | 1.2381
Botttom—Right | Leg 1 :Not Requi_red; DWalS117 | 5649 | -2067 = 31387 640 _
Bottom-Left K Leg2 | 023549 | DWalS117 | 3399 | -18.9 770.21 640 0.47099 | 0.58523
Botttom—Right | Leg2 | 023549 | DWalS117 & 339.9 -189  589.21 640 | 0.47099 | 0.59523
Botom-Left = Leg3 |Not Requiredi DWalS117 | 3026 | -71.3 370.07 640 '
Botttom-Right | Leg3 |NotRequired | DWalS117 | 3026 | -71.3 = 21191 640

Bottom-Left | Leg4 | NotRequired| DWalS117 | 188.8 | 1 | 37285 | 840

Botttom—Right | Leg4 | NotRequired | DWalS117 | 1888 | 1 38254 640
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ACI 318-08 Pier Design
Pier Details

Story ID ' Pier ID Centroid X (m) Centroid Y (m} | Length (m} Thickness (m) LLRF
B1 LC3 -4.29306 -44.95423 15.39998 0.2 1

Material Properties

E.(tonfim?) | f.(tonf/m? | Lt.Wt Factor (Unitiess) f,(tonf/m?) | f (tonfim?)
2701170 3200 1 50000 40000

Design Code Parameters

b1 bc . ¢ (Seismic) IPuax | IPun | Pmax
0.9 0.7 0.85 0.85 0.04 | 00025 | 08

Pier Leg Location, Length and Thickness

Station ID Left X, [ LeftY, RightX. | RightY. Length Thickness

Location m m m m m m
Top Leg1 | -1.97726 | -46.56655 -1.72827 @ -43.77765 2.8 0.2
Top leg2  -6.85785 | 46.1308 -1.97726 | 46.56655 4.9 | 0.2
Top | Leg3 | -6.85785 -46.1308 -6.60886 & -43.34191 279998 0.2
Top Leg4  -6.60886 |43.34191 -1.72827 | 4377765 49 0.2

Bottom | lLeg1  -1.97726  -46.56655 -1.72827 A -43.77765 28 | 02
Bottom = Leg2 | -6.85785 461308 -1.97726 -46.56655 48 | 0.2
Bottom | Leg3 @ -6.85785  -46.1308 -6.60886 | -43.34191 279998 0.2
Bottom & Leg4 | -6.60886 |43.34191 | -1.72827  -43.77765 | 48 02

Flexural Design for P, M.: and M;

Station Required Required | Current Flexural P, M. M Pier A,
Location Rebar Area (m?) | Reinf Ratio : Reinf Ratio Combo tonf | tonf-m  tonf-m m?
Top 0.0077 0.0025 | 00081 DWalS152 9368 A 76.8  -336.5 | 3.079995
Bottom | 0.0077 | 00025 | 00081  DWalS152 9432 @ 796 | -3266  3.079995
Shear Design
Station ID Rebar | Shear Combo | P, M, Vy oV, ¢V
Location m*m | tonf | tonf-m tonf tonf tonf
Top Leg1 | 00005  DWalS2 | 2344 128 33 70.8 108.9
Top | Leg2  0.0005 DWalS2 | 5366 -1383 119 789 | 1456
Top leg3 | 00005 | Dwals2 | 4162 | 69 54 130.4 168.4
Top | Leg4 | 0.0005  DWalS2 | 6321  -1448 104 708 | 1374
Bottom = Leg1 A 0.0005 | DWwalS2 | 236 @ 16.2 3.3 54.1 92.1
Bottom = Leg2 | 00005  DWwalS2 | 5394 K -1264 119 865 | 153.
Bottom | Leg3 | 0.0005  DWalS2 | 4178 | 124 54 1306 1687

Bottom | Leg4 | 0.0005 ~ DWalS2 | 6348 | -1347 101 757 142.4
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Station D | Edge Governing P. M,  Stress Comp Stress Limit C Depth C Limit
Location Length (m)} Combo tonf | tonf-m tonf/m? tonf/im? m m
Top-Left | Leg1 | NotRequired| DWalS117 = 2181 | 12.1 343.14 640
Top-Right Leg 1 'NotRequired: DWalS117 = 218.1 12.1 435.69 640
Top—Left Leg 2 0.3644 | DWalS117 = 492.4 -122.8 655.88 640 0.7288 :1.16667
Top-Right = Leg2 | NotReguired | DWalS117 = 4824 | -122.8 349.03 640
Top-Left leg3 | 025245 | DWalS117 3789 @ 63 | 65256 640 05049  0.66666
TopRight = Leg3 | 025245 | DWalS117 | 3789 | 6.3 700.71 640 0.5049 | 0.66666
TopLeft = Leg4 | 042302 | DWalS117 | 5784 | -1292 751.7 640 | 0.84605 1.16667
Top-Right | Leg4 |NotRequired DWalS117 | 5784 @ -1292 428.72 640 '
" Bottom-Left | Leg 1  Not Required | DWalS117 2197 | 148 = 335.18 640
Botttom—Right: Leg1 |Not Required DWalS117 = 2197 | 149 | 44959 640 . .
Bottom-Left | Leg2 | 036276 | DWalS117 4953 | -112.2 645.59 640 072551 | 1.16667
Botitom—Right | Leg2 | NotRequired | DWalS117 = 4953 | -112.2 | 365.27 640 ' '
Bottom-Left = Leg3 | 02564 | DWalS117 3806 | 112 | 63685 640 | 051281 | 0.66666
Bottom-Right Leg3 = 02564 | DWalS117 = 380.6 | 11.2 722.37 640 | 051281 | 0.66666
Bottom-Left = Leg4 | 042196 | DWalS117 | 5813 | -1204 | 74359 640 | 0.84393  1.16667
Botttom—Right Leg4 | NotRequired | DWalS117 = 581.3 | 1204 | 44278 640 '
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID | Centroid X (m) Centroid Y (m) Length (m) Thickness (m) | LLRF
B1 LC3 -4.29306 -44.95423 15.39998 0.2 B 1

Material Properties

E.(tonfim?) f (tonf/m?) | Lt.Wt Factor (Unitless) f,(tonf/m?)  f (tonf/m?)
2701170 3200 | 1 50000 40000

Design Code Parameters

¢T ¢ c ¢v ¢ V(Seismic) IP MAX IP MIN PMAx
0.8 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X, | LeftY, Right X, | RightY, Length Thickness

Location m m m m m m
Top Leg1 | -1.97726 |46.56655  -1.72827 @ 43.77765 2.8 0.2
Top | Leg2 | -6.85785 461308 | -1.97726 -46.56655 4.8 | 0.2
Top | Leg3 | -6.85785 -46.1308  -6.60886 & -43.34191 279998 0.2
Top | Leg4 | 660886 |43.34191 -1.72827 4377765 49 02
Bottom | Leg1 | -197726 46.56655 -1.72827 @ -43.77765 28 | 0.2
Bottom | Leg2 | -6.85785 | 46.1308 -197726 4656655 49 02
Bottom | Leg3 | -6.85785 -46.1308 -6.60886 -43.34191  2.79998 0.2

_ Bottom | Leg4 | -6.60886 -43.34191 -1.72827 4377765 49 0.2

Flexural Design for P, M, and M;

Station Required Required | Current | Flexural P. M., M.,  PierA,
Location | Rebar Area (m) Reinf Ratio | Reinf Ratio Combo = tonf | tonf-m tonf-m m?
Top | 0.0077 0.0025 | 00081 |DWalS152 9368 A 768  -336.5 3.079995
Botom | 0.0077 | 00025 | 00081  DWalS152 9432 796  -3266  3.079995
Shear Design
Station = ID | Rebar Shear Combo P, M. V. oV, v,
Location | m*m tonf | tonf-m | tonf tonf tonf
Top | leg! | 0.0005  DWalS2 | 2344 | 129 | 33 708 1089
Top | leg2 | 0.0005 ~ DWalS2 | 5366  -1383 119 789 145.6
Top | legd | 0.0005  DWalS2 | 4162 @ 69 54 | 1304 168.4
Top | Leg4 | 00005  DWalS2 | 6321 | -1448 104 708 | 1374
Bottom | Leg1 | 0.0005 ~ DwalS2 | 236 | 162 33 541 | 921
Bottom | Leg2 io.ooosf DWalS2 | 5394 | 1264 119 | 865 1531
Bottom | Leg3 | 0.0005 DWalS2 4178 | 124 54 130.6 168.7

Bottom | Leg4 | 0.0005 DWalS2 6349 | -1347 104 | 757 | 1424
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Station D Edge Governing P, M, | Stress Comp | Stress Limit C Depth C Limit
Location Length (m) Combo tonf | tonf-m tonfim? tonf/im? m m
Top-Left | Leg1 | NotRequired DWalS117 & 2181 | 124 343.14 840 |

Top-Right | Leg1 |NotRequired DWalS117 | 2181 | 121 435.69 640

Top-Left | leg2 | 0.3644 | DWalS117 | 4924 | -1228  655.88 640 07288  1.16667
Top-Right | Leg2 |NotRequired | DWalS117 | 4924 | -122.8 349.03 640

Top-left | leg3 | 025245 | DWalS117 3789 | 63 | 65256 640 0.5049 | 0.66666
Top-Right = Leg3 | 025245 | DWalS117 3789 | 6.3 700.71 640 0.5049 | 0.66666
Top—Left leg4 | 042302 | DWalS117 5784 & -1292 | 7517 640 | 0.84605 | 1.16667
Top-Right  Leg4 NotRequired DWalS117 | 5784 @ -1282 | 42872 640 ' '
Bottom-Left = Leg1 | NotRequired DWalS117 | 219.7 | 148 33518 | 640
Botttom—Right | Leg1 | Not Required' DWalS117 | 219.7 | 149 449.59 640

Bottom-Left | Leg2 | 036276 | DWalS117 | 4953 | -1122  645.50 640 072551 1.16667
Botttom—Right | Leg2 |NotRequired | DWalS117 | 4953 | -1122  365.27 640 ' '
Bottom-Left | Leg3 0.2564 : DWalS117 | 3806 | 12 | 63685 640 051281 :o.ssses
Botttom—-Right | Leg 3 0.2564 | DWalS117 3806 | 112 722.37 640 051281 | 0.66666
Bottom-Left = Leg4 | 042196 | DWalS117 | 581.3 | -1204 | 74359 640 | 0.84393 | 1.16667
Botttom—Right | Leg4 |NotRequired | DWalS117 | 581.3 | -1204 | 44278 640 ' '
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AC! 318-08 Pier Design

Pier Details

Story ID | Pier ID | Centroid X (m) | Centroid Y (m) | Length (m) | Thickness (m) | LLRF

B1 LC2 1.12814 -16.71422 15.39978 0.2 | 1
Material Properties
E.:(tonfim?) | f.(tonfim*) | Lt.Wt Factor (Unitless) f,(tonfim?) | f (tonfim?)
2701170 3200 1 50000 ' 40000
Design Code Parameters
. .
¢T ¢c | ¢v | ¢V(Seismic) IP max IP yin P max
0.9 0.7 085 | 0.85 0.04 0.0025 0.8
Pier Leg Location, Length and Thickness
Station ID LeftX; | LeftY, | Right X RightY. Length | Thickness
Location | m m m m m m
Top Leg1 | -1.73732 |-16.37996 | 2.65651 -19.161 5.2 0.2
Top leg2 | -1.73732 |-16.37996 | -0.4003 | -14.26755 2.49998 0.2
Top Leg 3 -0.4003 |-14.26755| 3.99354 -17.04858  5.1998 0.20001
Top Leg4 | 2.65651 -18.161 3.99354 -17.04858 25 0.2
Bottom Leg1 | -1.73732 |-16.37996 | 2.65651 ~18.161 | 5_2 _ 0.2
Bottom Leg2 | -1.73732 |-16.37996 -0.4003 | -14.26755 | 2.49998 02
Bottom Leg 3 -0.4003 |-14.26755 _ 3.99354 -17.04858 | 5.1998 0.20001
Bottom | Leg4 2.65651 | -19.161 3.99354 -17.04858 25 0.2
Flexural Design for P, M., and M.
Station Required Required Current Flexural P. M., M.y Pier A,
Location | Rebar Area (m?) | Reinf Ratio | Reinf Ratio | Combo tonf | tonf-m tonf-m m?
Top 0.0077 0.0025 0.0047 DwalS152  776.3 -208.5 | -372.1 | 3.0799%5
Bottomn 0.0077 0.0025 0.0047 DWalS152 782.6 -193.5 -370.1 @ 3.079995
Shear Design
Station ID Rebar | Shear Combo | P, M, V. ¢V, ¢V,
Location m?m tonf | tonf-m | tonf tonf tonf
Top Leg1 0.0005 | DWalS2 | 613.7 -233.7 _ 7 415 112.2
Top leg2 | 0.0005 DWwalS2 370.5 -38.3 17.7 116.2 150.2
Top Leg3 | 0.0005 DWalS2 327.2 -74.5 3.8 46.5 117.2
Top Leg4 | 0.0005 DwalS2 204.2 -7.1 8.2 87.9 121.9
Bottom Leg 1 0.0005 Dwals2 616.7 -226.7 7 423 113
Bottom Leg2 | 0.0005 DWalS2 372 | -2_0.6 | 17.7 116.5 150.5
Bottom | Leg3 | 0.0005 | DwalS2 3302 | -78.3 3.8 45.1 115.8
Bottom Leg4 | 0.0005 Dwals2 205.6 1 8.2 88.2 122.2
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Station -ID Edge Governing Py M. Stress Comp Stress Limit C Depth C Limit

Location | Length (m)  Combo tonf | tonf-m tonf/m? tonfim? m m
Top-Left leg1 | 043605 DWalS117 5618 | -213 77651 640 0.8721 | 1.2381
Top-Right | Leg1 |NotRequired| DWalS117 | 561.8 | -213 30383 | 640 ' [
Top-Left | Leg2 | 024511 | DWalS117 | 3384 | -35 | 84463 640 | 049021  0.59523
Top-Right = Leg2 = 0.24511 | DWalS117 | 3384 | -35 50884 640 | 0.49021 | 0.59523
Top-Left  Leg3 :Not R;quiredi DWalS117 2095 676 | 363.04 640 '
Top—Right Leg3 | Not Required | DWalS117 = 299.5 -67.6 212.99 640
Top-Left = Leg4 | NotRequired| DWalS117 = 187.4 6.3 404.85 640
Top-Right | Leg4 ‘Not Required | DWalS117 = 1874 | -63 34459 | 640
Bottom-Left | Leg1 ‘ 043607 | DWalS117 | 564.9 | -2067 & 77242 | 640 | 087214 | 1.2381
Botttom—Right | Leg1 |NotRequired | DWalS117 | 564.9 | -206.7 |  313.87 | 40 '
Bottom-Left = Leg2 | 0.23549  DWalS117 | 3398 | -189 77021 | 840 | 047099 | 0.59523
Botttom—Right | Leg 2 0.23549 DWalS117 339.9 | -18.9 589.21 640 | 047099 | 0.59523
Bottom-Left Leg3 | NotRequired DWalS117 302.6 | -71.3 370.07 640
Bottom—Right | Leg3 | NotRequired | DWalS117 = 3026 | -71.3 = 21191 640
" Bottom—Left | Leg4 |NotRequred| DWalS117 | 1888 | 1 37285 640

Botttom—Right  Leg4 |NotRequired | DWalS117 = 188.8 | 1 382.54 640



OS
Text Box


ACI 318-08 Pier Design
Pier Details

Story ID | PierID = Centroid X {(m) | Centroid Y (m) | Length (m)  Thickness {(m) | LLRF
B1 LC3 -4.29306 | -44.95423 15.39998 0.2 1

Material Properties

E.(tonfim?) | f.(tonf/m* | Lt.Wt Factor (Unitless) f,(tonf/m?)} f, (tonfim?)

2701170 3200 1 50000 40000

Design Code Parameters

| a -
$r b | o, & . (Seismic) 1P max IP win P wax
0.9 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X, LeftY, RightX: RightY. Length Thickness

Location m _ m m m | m m
Top Leg1 | -1.97726 | -46.56655 -1.72827 @ -43.77765 @ 2.8 02
Top | leg2 | -6.85785 | 46.1308 = -1.97726 -46.56655 4.9 | 0.2
Top | Leg3 | -6.85785 | 46.1308 6.60886 4334191 279998 0.2
Top | Leg4 | -6.60886 4334191 -1.72827 -4377765 49 @ 02
Bottom | Leg1  -1.97726 | -46.56655 -1.72827 -43.77765 28 | 0.2
Bottom | Leg2  -6.85785 | 46.1308 -1.97726 4656655 4.9 0.2
Bottom | Leg3 | -6.85785 | -46.1308 -5.60886  -43.34191 2.79998 0.2
Bottom | Leg4  -5.60886 |-43.34191 -1.72827 4377765 4.9 0.2

Flexural Design for P, M,; and M;

Station Required Required Current  Flexural P, M. My Pier A,
Location | Rebar Area (m?) | Reinf Ratio Reinf Ratio Combo tonf tonf-m tonf-m m?
Top 0.0077 0.0025 00081 DWalS152 9368 768  -3365 3.079995
Bottom 0.0077 00025 00081 DWalS152 9432 796  -3266  3.079995
Shear Design
Station ID Rebar | Shear Combo | P, M, V., oV, ¢V,
Location m3/m tonf | tonf-m tonf tonf tonf
" Top | Leg1  0.0005 DWalS2 2344 | 129 3.3 70.8 108.9
Top | Leg2 00005  DWalS2 | 5366 -1383 119 789 | 1456
Top Leg3 | 0.0005 DWalS2 | 4162 | 6.9 54 | 1304 | 1684
Top | Leg4 00005  DWalS2 | 6321 | -1448 101 708 1374
Bottom = Leg1 00005  DWwalS2 | 236 @ 162 33 | 541 | 921
Bottom | Leg2 = 00005  DWalS2 | 5384 | -1264 119 | 865 | 153.1
Bottom | Leg3 00005  DWalS2 | 4178 124 | 54 | 1306 1687

Bottom Leg4 = 0.0005 DWalS2 6349 @ -1347 104 | 757 | 1424
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Station ID Edge Governing Pu M, Stress Comp StressLimit C Depth | C Limit
Location Length (m) | Combo tonf | tonf-m tonfim? tonfim? m m
Top—Left Leg1 | Not Requiredi DWalS117 | 2181 | 121 343.14 640

Top—Right Leg1 | NotRequired| DWalS117 = 218.1 12.1 435.69 640

Top-Left | Leg2 | 03644 | DWalS117 4924 | -122.8 655.88 640 0.7288 | 1.16667
Top-Right | Leg2 |NotRequired| DWalS117 = 492.4 | -1228 @ 349.03 840

Top-Left | Leg3 ‘ 0.25245 | DWalS117 | 3788 & 63 | 65256 640 0.5049 | 0.56666
Top-Right | Leg3 | 0.25245 @ DWalS117 @ 3789 @ 6.3 700.71 640 0.5049 | 0.66666
Top-Left Leg4 | 042302 | DWalS117 | 5784 | -1202 751.7 640 | 0.84605 | 1.16667
Top-Right | Leg4 | NotRequired DWalS117 | 5784 | -129.2 428.72 640 ' '
Bottom—Left = Leg1  Nat Required; DWals117 | 219.7 | 14.9 335.18 640
Botttom-Right | Leg 1 | Not Required | DWalS117 | 219.7 | 14.9 449.59 640

Bottom-Left ~Leg2 | 0.36276 | DWalS117 = 4953 | -1122 845.59 640 | 072551 | 1.16667
BottomRight | Leg2 | NotRequired| DWalS117 = 4953 | -112.2 365.27 640 ' '
Bottom-Left | Leg3 | 0.2564 | DWwalS117 & 3806 | 11.2 636.85 640 | 051281 | 0.66666
Bottlom—RIghti Leg 3 | 0.2564 | DWalS117 | 3806 | 11.2 722.37 640 051281 | 0.66666
Bottom-Left | Leg4 | 042196  DWalS117 | 581.3 | -120.4 74359 640 0.84393 | 1.16667
Botttom-Right | Leg4 |NotRequired DWalS117 | 581.3 | -120.4 442.78 640
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID | Centroid X (m) | Centroid Y (m) | Length (m) | Thickness (m) | LLRF
B1 LC1 5.49671 -12.33571 17.09958 | 0.2 | 1

Material Properties

E.({tonf/m?) | f.(tonfim?) | Lt.Wt Factor (Unitless) f,(tonfim?) f (tonf/m?)
- 2701170 3200 1 50000 40000

Design Code Parameters

dr bc | b d.(Seismic) | IPux  IPun | Pus
0.9 0.7 | 085 0.85 | 004 00025 08

Pier Leg Location, Length and Thickness

Station | ID Left X; LeftY, RightX, RightY. | Length | Thickness
Location m m m m m m

Top | Leg1 | 354385 093751 84878 1154902  5.19996 0.2
Top | Leg2 | 250566 -13.12255 354385  -9.93751  3.34907 0.2
Top | Leg3 | 2.50566 -13.12255 7.44974 -1473377 519999 0.2
Top | Leg4 | 7.44974 -14.73377 84878  -1154902 3.34966 0.2
Bottom | Leg1 & 354385 -9.93751 84878  -1154902 519996 0.2
Bottom | Leg2 | 250566 -13.12255 3.54385 @ -9.93751 334997 0.2
Bottom | Leg3 | 250566  -13.12255 7.44974  -1473377 519909 0.2
Bottom | Leg4 | 7.44974 1473377 84878 | 1154902 334966 0.2

Flexural Design for P, M. and M;

Station Required Required Current | Flexural P, M. My Pier A,
Location | Rebar Area (m?) Reinf Ratio | Reinf Ratio ' Combo tonf | tonf-m tonf-m m?
Top | 0.00855 0.0025 | 00063  DWalS152 11443 2286 0.3  3.419916
Bottom | 0.00855 00025 | 00063  DWalS152| 11514 2221  -169 | 3.419916
Shear Design
Station ID Rebar | Shear Combo Py M, V. $V. V.
Location m?*/m tonf tonf-m tonf tonf tonf
"~ Top Leg1 | 0.0005  DWalS2 7501 @ -686 @ 55 964 1671
Top | Lleg2 | 00005  DWalS2 | 4992 1028 16 79.8 125.4
Top | Leg3 | 00005  DWalS2 | 5612 1588  24.6 179.8 250.5
Top | Leg4 | 00005  DWalS2 | 4628 354 33 468 924
Bottom | Leg1 | 00005  DwalS2 | 7531 742 55 89.5 160.3
Botom = Leg2 A 00005  DWalS2 | 5011 88 16 97.8 143.4
Bottom Leg3 | 0.0005  DWalS2 | 5642 1342 246 206.6 277.3

Bottom Leg4 | 0.0005 DWalS2 | 464.7 38.7 3.3 435 89
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Station ID Edge Governing P. M,  Stress Comp | Stress Limit C Depth C Limit

Location Length (m) | Combo tonf |’conf-m tonf/im? tonf/m? m m
Top-Left  Leg1 | 046784 | DWalS117 | 6828 | -62 725.35 640 0.93569 | 1.23809
Top-Right = Leg1 | 0.46784 | DWalS117 | 682.8 &2 | ser7a | 640 | 0.93569  1.23809
Top-Left | Leg2 |NotRequired | DWalS117 | 4541 | 936 | 42746 640 ' '
Top-Right | Leg2 | 035296 | DWalS117 | 4541 | 936 @ 92801 640 | 0.68795 | 0.79761
Top—Left | _Leg 3 :Not Required! DWalS117 | 511.2 | 1446 | 33113 640 [
Top-Right | Leg3 | 0.38122 | DWalS117 | 5112 | 1446 | 6519 640 | 0.76244 | 1.23809
Top-Left | Legd4 | 029239 | DWalS117 | 421 32.7 541 640 058479 | 0.79754
Top-Right | Leg4 | 029239 | DWalS117 421 | 327 71678 640 | 058479 | 0.79754
Bottom-Left | Leg1 | 047155 | DWalS117 6859 | -67.3 73423 | 640 09431 | 1.23809
Botttom—-Right | Leg1 | 0.47155 | DWalS117 6859 | -67.3 58481 | 640 | 09431 | 1.23809
Bottom-Left = Leg2 | NotRequired DWalS117 | 4561 | 79 = 46954 | 640 ' '
Bottom-Right Leg2 & 0.34123 | DWalS117 4561 | 79 80187 | 640 0.67623 | 0.79761
Bottom—Left Leg3 | NotRequired | DWalS117 = 6143 | 1221 |  3§9.07 | 640 '
Bofttom-Right Leg3 | 037614 | DWalS117 5143 | 1221 6299 640 | 0.75229 | 1.23809
Bottom—Left | Leg4 | 02951 | DWalS117 | 423 [ 355 | 53633 | 640 | 05902 | 0.79754

Botttom-Right | Leg4 | 0.2951 | DWals117 | 423 | 355 | 72639 | 640 | 05902 | 0.79754
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Project :
Design By : Date :
Title :|Wall W1 Sheet:
MATERIAL :
Concrete : fc’ 320 ksc. Ec= 270117 ksc. Factor =
Steel : fy 4000 ksc. Es= 2040000 ksc.
Unit weight Soil = 1800 kg/m2
Unit weight Water = 1000 |kg/m3
Surchange = 1200 kg/m2
B:os2 409 3 0.85
g By P§
b ¥ P
b e
A\ L t
}. . L
¥ = p=
IS k- -
e — 5 e—
k - T
—— |
K K e
| P =
Psoil Pwater Psurchage
o[ m ]
Psoil = ((Unit weight soil - Unit weight water)*(1- sin ¢,))‘H = 1.698 t/m @-4 m.
Pwater = Unit weight water * H = 4 t/m @-4 m.
Psurchage= Surchage * (1-Sin [0} )= 0.637 t/m @-4 m.
SECTION BEAM :
Depth, H =, 4 m. (TOP)Think Wall, t = 30 cm.
Strip Design Width ,b= 100 cm. (BOT)Think Wall, t = 30 cm.
Covering = 5 cm.
(TOP) Eff Depth, d = 244 cm,
(Bot) Eff Depth, d = 24.4 cm.
TOP WALL 2 LAYER :
Vertical reinf : DB12 mm @ 0.150 m. (As=17.54 cm2) OK
Horizontal Reinf ; DB12 mm @ 0.150 m. (As=7.54 cm2) OK
BOTTOM WALL 2 LAYER :
Vertical reinf : DB16 mm @0.125m. (As=16.08 cm2){ OK
Horizontal Reinf : DBI12 mm @ 0.150 m. (As=17.54 cm2) OK
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FLEXURAL REINFORCEMENT DESIGN :
Increasing Uniformly (Unfactor) = 5.7
Increasing Uniformly (Factor)= 9.7
Increasing Uniformly (Unfactor)

M ~wH/335= 272
My =wH/I5= 608
R, =0lwH= 228
Rpn=04wH= 9.2
Increasing Uniformly (Factor)
M wH/335= 463
M, =wH/15= 1033
R, 0IwH= 38
Ry, =04wH= 1550

t/m

t/m

ton.-m.

ton.-m.

ton.

ton.-m.

ton.-m.

ton.

CHECK THE WALL THICKNESS AGAINT CRACKING :

M unfactor = 34
Z= 15000.00
fr= 22.92
fet= 2'\/fc' = 35.78
V(top) u,,,, = 5.50
TOP=ﬂVc=0.53[Z"j(fc' bd)= 24.2
M unfactor = 7.35
Z=  15000.00
fr= 49.01
for= 2‘jfc' = 35.78
V(Bot}u,, = 18.20
BOT=0Vc=0.536‘\j(fc‘ bd)= 4.2

ton.-m.
3
em
ks,
ksc.

ton.-m

ton> Vu

ton.-m.
3
cm
ksc.
ksc.

ton.-m

ton>Vu

Unifrom Surchange (Unfactor) = 0.64
Unifrom Surchange (Factor) = 1.08
Unifrom Surchange (Unfactor)
My =owH7128= 072  ton-m.
M, -wH/8= 127  tom
R ,,=(/8)wH = 0.95 ton.
R oy, =(5/8)WH = 15 o,
Unifrom Surchange (Factor)
M, ~owH /128 = 12  tonm.
My, —wH/8= 216  ton-m.
R, =(/8)wH = 162 ton.
Rpau=(5/8)WH = 271 ton.
oK
OK
NOT 0K
OK
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TOP WALL REINFORCEMENT :
d=1t-cover-bar/2=
a} Vertical reinf
Muy=
Ru=Mwdbd2=

p= 0.85 fc/fy Y(1-(1-2Rw/0.85 fc)) =

pmin=

usep=
Ast=pbd=
Vertical reinf. req=

Vertical reinf. real =

b) Horizontal Reinf - ve moment reinf
pmin=
Ast=pbd=
Horizontal reinf. req =

Horizontal reinf. real =

BOTTOM WALL REINFORCEMENT :

d=t-cover - bar/2 =
a) Vertical reinf

Mu=
Ru=Mwdbd2=
p=0.85 fc'fy V(1-(1-2Rw/0.85 fc")) =
p min =
usep=
Ast=pbd=
Vertical reinf. req=

Vertical reinf. real =

b) Horizontal Reinf - ve moment reinf
p min=
Ast=pbd=
Horizontal reinf. req =

Horizontal reinf. real =

244

5.84
10.906

0.0012
0.00278
6.79
6.79
7.54

0.0020
4.88
4.88
7.54

244

12.50
23322
0.00610
0.0012
0.00610
14.89
14.89
16.08

0.0020
4.88
4.88
7.54

ton.-m.

0.00278

cm2/m
cm2/m
cm2/m

cm2/m
cm2/m
cm2/m

cm

ton.-m.

cm2/m
cm2/m
cm2/m

cm2/m
cm2/m
om2/m

R=0.]wH= 3.87
o —

-

M=wlii’/33.5) 4.63

M=wH/I= 1033
NSSSSNReN S 1550
Increasing Uniformly (Factor)

R top=(3/g)wH = 1.62

&) —

M mid=94H'/128 = 1.22

M base =wi /8=2.16
TN Best -l = 2.71

Unifrom Surchange (Factor)
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Project :
Design By : Date :
Title : | Wall W2 Sheet:
MATERIAL :
Concrete : fc' 320 ksc. Ec= 270117 ksc. Factor =
Steel : fy 4000 ksc. Es= 2040000 ksc.
Unit weight Soil = 1800 kg/m2
Unit weight Water = 1000 kg/m3
Surchangc = 1200 kg/m2
B: o2 %09 ¢ 085
PR
), kroi
= .H\ e ——
T H—‘\ ===
— :(——————‘—\ K
i o 2 o
< .—— R =
* -
Psoil Pueater Psurchags
o 5]
Psoil = ((Unit weight soil - Unit weight water)*(1- sin ¢1))*H = 1.70 t/m @-4m.
Pwater = Unit weight water * H= 4 t/m @-4m.
Psurchage= Surchage * (1-Sin ¢ )= 0.64 t/m @-4 m.
SECTION BEAM :
Depth, H= 4 m. (TOP)Think Wall, t= 40 cm.
Strip Design Width ,b= 100 cm. {BOT)Think Wall, t = 40 cm.
Cavering = 5 cm.
(TOP) Eff Depth, d = 344 cm.
(Bot) Eff Depth, d = 34.4 cm.
TOP WALL 2 LAYER :
Vertical reinf : DB16 mm @ 0.200 m. (As = 10.05 em2 oK
Horizontal Reinf : DBI12 mm @ 0.150 m, (As=7.54 cm2) OK
BOTTOM WALL 2 LAYER :
Vertical reinf : DB20 mm @ 0.100 m. (As =31.46 cm2 OK
Horizontal Reinf ; DRBI12 mm @ 0.150 m. (As=7.54 cm2) OK
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FLEXURAL REINFORCEMENT DESIGN :
Increasing Uniformly (Unfactor)= 5.70
Increasing Uniformly (Factor)= 9.69
Incressing Uniformly (Unfactor)
M =w, (X/2)(X/3)= 1.90

My, S(WHH/2)*(H/3) = 15.19
R =w, X/2= 2.85
Ry =WL/2 = 11.40

Increasing Uniformly (Factor)
M =W, (X/2)*(X/3)= 323

M, =(w*H2*EH3) = 2583
R~w, X2= 484
Ry =wl2= 1937

t/m

t/m

ton.-m.
ton.-m.
ton.

ton,

ton.-m.
ton.~-m.
ton.

ton.

CHECK THE WALL THICKNESS AGAINT CRACKING :

M unfactor = 3.17
Z=  26666.67
fr= 11.90
fet= 2'\lfc' = 35.78
Vitop) u,,,, = 7.01
TOP=IZ!Vc=0.53¢'\/(fc' bd)= 322
V(Bot)u_ = 23.70

BOT=@Vc=0.53Q"](fc' bd) 322

ton,-m.
3
cm
ksc.
ksc.
ton.-m

ton>Vu

ton.-m

ton>Vu

Unifrom Surchange (Unfactor) = 0.64
Unifrom Surchange (Factor) = 1.08
Unifrom Surchange (Unfactor)
M ~wX/2= 127 ton-m,
My, =wH72= 509  ton-m.
R, =wX= 1.27 ton,
R, =wH= 2.55 ton,
Unifrom Surchange {Factor)
M mid=wXE)2 E 2,16 ton.-m.
M, =wH 2= 866  ton-m.
R, =wX= 2.16 ton.
R,.~wH= 433 ton.
oK
OK
OK

t/m

t/m

X=2m.

X=2m.

X=2m.

X=2m.
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TOP WALL REINFORCEMENT :

d=t- cover-bar/2 = 344 cm
a) Vertical reinf R= 484
Mu= 5.39 ton.-m. D
Ru=Mwdbd2= 5.064
p= 0.85 fc/fy V(1-(1-2Rw/0.85 fc)) = 0.00128
p min= 0.0012

usep= 0.00128 M mid= 3.23

Ast=pbd= 440 em2/m
Vertical reinf. req= 440 em2/m
Vertical reinf. real = 10.05 cm2/m
M
«——— R= 1937
Increasing Uniformly (Factor)
b) Hotizontal Reinf- ve moment reinf R=216
pmin= 00020
Ast=pbd= 6.88 cm2/m
Horizontal reinf. req= 6.88 cm2/m
Horizontal reinf. real = 7.54 cm2/m
Mmid= 2.16
BOTTOM WALL REINFORCEMENT :
d=t-cover-bar/2= 344 cm
a) Vertical reinf
Mu= 3449 ton.-m. Mjbase= 8.66
Ru=Muw/¢ bd2= 32.382 @=————TR= 433
p= 0385 fc/fy V(1-(1-2Rw/0.85 fc")) = 0,00865 Unifrom Surchange (Factor)
pmin= 00015

usep=  0.00865
Ast=pbd= 29.74 cm2/m
Vertical reinf. req= 29.74 em2/m
Vertical reinf. real = 31.46 cm2/m

b) Horizontal Reinf - ve moment reinf

p min= 0.0020
Ast=pbd= 6.88 cm2/m
Horizontal reinf. req = 6.88 cm2/m

Horizontal reinf. real = 7.54 cm2/m
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Project :

Design By : Date :
Title :|STAIR ST-1 (Building A) Sheet:
MATERIAL ;
Concrete : fc' 320 ksc. Ec= 270117 ksc.
Main Bar : fy 4000 ksc. Es= 2040000 ksc.
Temp : fy 4000 ksc
B:os ¢ : 0. %, 0.85
STAIR DIMENSIONS :
Span Length ,L =] 5 m.
Depth, H = 20 cm. Depth Reccomen = 24.29 cm
Stair Width = 20 cm.
Stair Height = 17 om.
Covering = 25 cm.
Width B = 100 cm.
Eff Depth, d = 16.7 cm.
LOADING :
Dead Load Slab = 24x%(20/20) x SQRT{(20~2) + (17°2)) = 630 kg/m2
Dead Load Step = 0.5x12x17 = 204 kg/m2
Super Dead Load = 150 = 150 kg/m2
Live Load = 300 = 300 kg/m2
Total load = (630+204+150) + (300) = 1888 kg/m2
Use Mainy,,.., Bar=|  DB16 mm @0.175m. (As = 11.49 cm"2/m) OK
Use Temp. St = DB12 mm @ 0.250m. (As = 4.52 cm*2/m) OK
ANALYSIS :
Mu g, = WL"2/8 = 1888x(5)/2/ 8 = 59 ton-m.
Mu = 5.9%0.3= 1.77 ton-m. (30% Mu)
Vu= WL/2=1888x5/2= 4.72 tom.
FLEXURAL REINFORCEMENT DESIGN :
Pb= 0.85 81 fc'/fy . 6120/(6120+fy) = 0.0338
% pb =/ 0.6 0.5-0.75 (Check)
pmax=0.6pb = 0.0203
Rn = p fy (1-0.59(p*fy/fc) 68.95
@M= Rn*b*d = 17.31 Ton.-m.
d= \liVIu/Ru b= 9.25 cm.
Pin= 0.0018 SLAB
Ru= Mwgbd' = 2351 ks
p= 0.85fc'/fy ‘j(l-(l-ZRu/0.85 fe)) = 0.00616 Use:p = 0.0062 OK
As req—pbd = 1028 om’ Asteal = 1149 om’
Ruyy, = Mugbd = 7.05 ksc.
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p= 0.5 fe/fy Va-(-2Ru0.85 ) = 0.00178
Asreq=pbd = 3.01 cm

As temp req =pbd = 301 cmz

SHEAR REINFORCEMENT DESIGN :

Vu= 5 ton,
0Vc=0.53ﬂ'\l(fc' bd)= 13 ton>Vu
DEFLECTION :
Def. Max =L/360 = 1.389
Ec= 270117
1= BH"3/12= 66666.67

Def. real = 5/384*W*L /(E *T) = 0.580

Use:p = 0.0018
Asreal = 5.66
As temp real = 4.52
OK
OK

p min Control

2
cm

2
cm
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Project :
Design By : Date :
Title :[STAIR ST-2 (Building A) Sheet:
MATERIAL :
Concrete : fc' 320 ksc. Ec= 270117 kse.
Main Bar : fy 4000 ksc. Es= 2040000 ksc.
Temp : fy, 4000 ksc
B:og2 %09 ¢ : 0.85
STAIR DIMENSIONS :
Span Length , L = 4.7 m.
Depth, H = 20 cm. Depth Reccomen = 22,83 cm
Stair Width = 20 cm.
Stair Height = 17 cm.
Covering = 25 cm.
Width B = 100 cm.
Eff Depth,d = 16.7 cm.
LOADING :
Dead Load Slab = 24x%(20/20) x SQRT((2072) + (172)) = 630 kg/m2
Dead Load Step = 0.5x12x17 = 204 kg/m2
Super Dead Load = 150= 150 ke/m2
Live Load = 300 =] 300 kg/m2
Total load = (630+204+150) + (300) = 1888 kg/m2
Use Maing, . Bar=|  DB16 mm @0.200 m. (As = 10.05 cm"2/m) OK
Use Temp. St = DB12 mm @ 0.250m. (As = 4.52 cm”2/m) 0K
ANALYSIS :
Mu . = WLA2/8 = 1888x(4.7)°2/ 8 = 5.2132 ton-m.
Mu., = 5.2132*0.3= 1.564 ton-m. (30% Mu)
Vu= WL/2=1888x4.7/2= 4.4368 tom.

FLEXURAL REINFORCEMENT DESIGN :

Pb= 0.85 Bl fc'/fy . 6120/(6120+fy) = 0.0338
% pb= 0.6 0.5-0.75 (Check)

pmax=0.6pb = 0.0203

Rn = p fy (1-0.59(p*fy/fc) 68.95
®Me=Ro*b*d’ = 17.31 Ton.-m.
d= "jNIu/Ru b= 8.70 cm.
Poin= 0.0018 SLAB
Ru= Mwébd = 2077 kse.
p= 0.5 fc/fy "j(l-(l-ZRu/O.SS fc) = 0.00541 Use:p = 0.0054 OK
As reqg=pbd = 9.03 t:m2 Asreal = 10.05 cmi

Ru,q,, = Mu/$ b d2 = 6.23 ksc.
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p= 085 fcvey VI-(1-2RWOSS &) = 0.00158

As req=pbd = 3.01 cm

~

As temp req =pbd = 3.01 cm

SHEAR REINFORCEMENT DESIGN :

Vu= 4 ton.
ﬂVc=0.53ﬁ‘j(fc' bd)= 13 ton>Vu
DEFLECTION :
Def. Max=L/360 = 1.306
Ec= 270117
I= BH"3/12 = 66666.67

Def. real = 5/384*W*LA/AE *I) = 0.453

Use:p = 0.0018
Asreal = 5.66
As temp real = 4.52
OK

cm

ksc

cmé

cm, OK

p min Control

2
cm

2
cm
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FOOTING ULTIMATE DESIGN F1

Number of Pile 1
Design Data
Column Data  X-Dimension 0.40 m. |Material Data Concrefe 280 ksc.
Y-Dimension 0.40 m. Stesl 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 75 t
Safe Load 75.0 t. 0
Footing Edge Distance 0.40 m. 0 t-m
Thickness 0.80 m. |Weight of Footing 1.23 t
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 0.00 0.00 | 0.00 | 0.00 0.00 | 000 | 75.00 | 1.23 0.00 | 0.00 76.23
cg. 000 | 000 | 0.00 000 | 000 | 0.00
Total 0.00 0.00 | 750 | 123 | 000 [ 000 | 76
Column Coordinate Footing Coordinate
Comer X Y Comer| X Y
1 -0.2 -0.2 1 040 | 040 |\ .
2 0.2 -0.2 2 0.40 | -0.40 ; I | ;
3 02 | 02 | 3 | 040 | -040 A il
4 -0.2 0.2 4 0.40 | 0.40 H A\ H
5 | 040 | 040 it o S B
6 | -040 | 0.40 P
7 |40 |04 | T
8 -0.40 | -0.40
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Desp Beam X1 Y1 X2 Y2 Length
X-Negative -0.93 | -040 | -093 | 0.40 | 0.80 |X-Negative -0.20 | -0.40 | -0.20 | 0.40 0.80
X-Possitive 093 | -040 | 0.93 | 040 | 0.80 |X-Possitive 0.20 | -0.40 0.20 | 040 0.80
Y-Negative -0.40 | -093 | 0.40 | -0.93 | 0.80 |Y-Negative -0.40 | -0.20 0.40 | -0.20 0.80
Y-Possitive -0.40 | 0.93 0.40 | 093 | 0.80 |Y-Possitive -0.40 0.20 0.40 | 0.20 0.80
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.56 | -040 | -0.56 | 0.40 | 0.80 |X-Negative -0.20 | -0.40 | -0.20 | 0.40 0.80
X-Possitive 0.56 | -040 | 0.56 | 040 | 0.80 |X-Possitive 0.20 | -0.40 0.20 | 0.40 0.80
Y-Negative -0.40 | -0.56 | 0.40 | -0.56 | 0.80 |Y-Negative -0.40 | -0.20 0.40 | -0.20
Y-Possitive -0.40 | 0.56 | 0.40 | 0.56 | 0.80 |Y-Possitive -0.40 0.20 0.40 | 0.20
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FOOTING ULTIMATE DESIGN
Number of Pile 1

F1

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 0 0 0 0 0 0 0 0 0 0 0 (i} 0
Shear 0 0 0 0 0 0 (1] 0 0 0 0 (1] 0
Moment 0 0 0 0
Factor 250 | 250 | 250 2.50
Length | 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 | 0.80 0.80 0.80 0.80 4.50
Depth | 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Stress | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00
Allow 7.54 18.85 | 18.85 | 18.85 | 18.85 15.08
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | oK | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a "4 M a 4 M a v M
1 -0.20 0 0 -0.20 0 0 -0.20 0 0 -0.20 0 0
Farp
Moment 0 0 0 0
Length 0.80 0.80 0.80 0.80
Depth 0.73 0.73 0.73 0.73
As(Req.) 0.0 0.0 0.0 0.0
MinAs(Stab) 11.5 11.5 11.5 11.5
Conc. Moment 280 280 280
Use As = 11.5 11.5 11.5 11.5
DB16 mm DB16 mm DB16 mm DB16 mm
6DB16 mm 6DB16 mm 6DB16 mm 6DB16 mm
Use Bar =
or or or ot
DB16 mm @ 131mm DB16 mm @Elmm DB16 mm @ 131mm DB16 mm @ 13



OS
Text Box


FOOTING ULTIMATE DESIGN F2

Number of Pile 2
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 280 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 150 4
Safe Load 75.0 L. 0
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 0.90 m. |Weight of Footing 3.46 f.
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 -0.60 -0.60 | 0.36 | 0.00 000 | 0.00 | 75.00 | 1.73 0.00 | 0.00 76.73
0.60 0.60 036 | 0.00 0.00 | 0.00 | 75.00 | 1.73 0.00 | 0.00 76.73
cg. 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00
Total 0.72 000 | 150.0 | 346 | 0.00 | 0.00 | 153
Column Coordinate Footing Coordinate
Comer X Y Corner X Y
1 -0.2 -0.2 1 -1.00 | 040 | e
2 0.2 -0.2 2 1.00 | -0.40 _'_'T'T '''''''' ]
3 02 | 02 3 1.00 | -0.40 . P
4 -0.2 0.2 4 1.00 | 0.40 @ @
5 1.00 | 0.40 : : 1 1
6 -1.00 | 0.40 oo
7 -1.00 | 040 |  TTTTTTTTTTTTTTTTTTTTTTTT
8 -1.00 | -0.40
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.03 | 040 | -1.03 | 0.40 0.80 |X-Negative -0.40 | -0.40 | -0.40 | 0.40 0.80
X-Possitive 1.03 | -040 | 1.03 | 040 0.80 |X-Possitive 040 | -040 | 040 | 040 0.80
Y-Negative -1.00 | -1.03 | 1.00 | -1.03 | 2.00 |Y-Negative -1.00 | -0.50 1.00 | -0.50 2.00
Y-Possitive -1.00 | 1.03 1.00 1.03 | 2.00 |Y-Possitive -1.00 0.50 1.00 | 0.50 2.00
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.671 | -0.40 | -0.61 | 0.40 | 0.80 |X-Negative -0.20 | -040 | -0.20 | 0.40 0.80
X-Possitive 0.671 | -0.40 | 0.61 040 | 0.80 |X-Possitive 020 | -040 | 020 | 040 0.80
Y-Negative -1.00 | -0.61 1.00 | -0.61 | 2.00 |Y-Negative -1.00 | -0.20 1.00 | -0.20 2.00
Y-Possitive -1.00 | 0.61 1.00 | 0.61 2.00 |Y-Possitive -1.00 0.20 1.00 | 0.20



OS
Text Box

OS
Text Box


FOOTING ULTIMATE DESIGN

Number of Pile

2

F2

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
7 (1] {7} 0 (1] 119 0 0 (7] 56 0 0 0 56
0 0 0 0 0 119 0 0 0 56 0 0 56
Shear 0 0 0 0 119 119 0 0 56 56 0 0 111
Moment 24 24 0 0
Factor 2.50 2.50 2.50 2.50
Length | 0.80 0.80 2.00 200 | 0.80 | 0.80 200 | 2.00 0.80 0.80 200 | 200 4.90
Depth | 0.83 0.83 0.83 0.83 | 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Stress | 0.00 0.00 0.00 0.00 | 18.02 | 18.02 | 0.00 0.00 8.45 8.45 0.00 | 0.00 2.76
Allow 7.54 18.85 | 18.85 | 18.85 | 18.85 15.08
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a 14 M a v M a 4 M a v M
1 0.40 119 48 -0.80 0 0 -0.20 0 0 020 | 0 0
2 -0.80 0 0 0.40 119 48 -0.20 0 020 | 0 | 0
Moment 48 48 0 0
Length 0.80 0.80 2.00 2.00
Depth 0.83 0.83 0.83 0.83
As(Reg.) 16.4 16.4 0.0 0.0
MinAs(Slab) 13.0 13.0 32.4 324
Conc. Moment 363 363 907
Use As = 16.4 16.4 32.4 324
DB20 mm DB20 mm DB20 mm DB20 mm
6DB20 mm 6DB20 mm 12DB20 mm 12DB20 m
Use Bar =
ol ol or or
DB20 mm @_145mm DB20 mm @ 145mm DB20 mm @ 190mm DB20 mm @ 1
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FOOTING ULTIMATE DESIGN F3

Number of Pile 3
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 280 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 225 L
Safe Load 75.0 { Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t-m.
Thickness 0.80 m. |Weight of Footing 5.87 t
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 -0.60 -0.60 0.36 -0.35 -0.35 0.12 75.03 1.96 0.00 0.00 76.98
2 0.60 0.60 036 | -0.35 035 | 0.12 | 75.03 1.96 0.00 | 0.00 76.98
3 0.00 0.00 | 0.00 0.69 0.69 0.48 | 74.95 1.96 0.00 | 0.00 76.90
cg. 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00
Total 0.72 072 | 2250 | 587 | 000 | 0.00 | 231
Column Coordinate Footing Coordinate
Comer X Y Comer| X Y
1 -0.2 -0.2 1 -1.00 | -0.75
2 0.2 -0.2 2 1.00 | -0.76
3 0.2 0.2 3 1.00 | -0.76
4 -0.2 0.2 i 1.00 0.05
5 0.40 1.09
6 -0.40 | 1.09
7 -1.00 | 0.05
8 -1.00 | -0.75
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length| Deep Beam X1 Y1 X2 Y2 Length
X-Negative -0.93 | -0.75 | -093 | 0.18 0.93 |X-Negative -0.40 | -0.75 | -0.40 | 1.09 1.84
X-Possitive 093 | -0.75 | 0.93 0.18 0.93 |X-Possitive 0.40 -0.75 0.40 1.09 1.84
Y-Negative -1.00 | -0.93 | 1.00 | -0.93 | 2.00 |Y-Negative -1.00 | -0.27 1.00 | -0.27 2.00
Y-Possitive -0.50 | 0.93 0.50 | 0.93 0.99 |Y-Possitive -0.77 0.45 0.77 | 045 1.55
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.56 | -0.75 | -0.56 | 0.81 1.56 |X-Negative -0.20 | 075 | -0.20 | 1.09 1.84
X-Possitive 056 | -0.75 | 0.56 | 0.81 1.56 |X-Possitive 0.20 -0.75 0.20 1.09 1.84
Y-Negative -1.00 | -0.56 | 1.00 | -0.56 | 2.00 |Y-Negative -1.00 | -0.20 1.00 | -0.20 2.00
Y-Possitive -0.71 | 0.56 0.71 0.56 1.41 | Y-Possitive -0.92 0.20 0.92 | 0.20
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FOOTING ULTIMATE DESIGN

F3

Number of Pile 3
Ultimate Shear and Shear Stress at Critical Section
Pile Beam Shear- Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 0 0 0 0 119 0 82 0 71 0 0 (i} 71
2 0 0 0 0 0 119 82 4] 0 71 0 0 71
3 0 0 0 0 0 0 0 119 0 0 0 99 99
Shear (/] 0 0 0 119 119 163 119 71 71 0 99 240
Moment 24 24 12 29
Factor 2.50 2.50 2.50 2.50
Length | 0.93 0.93 2.00 0.99 1.84 1.84 2.00 1.55 1.56 1.56 2.00 1.41 4.50
Depth | 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Stress | 0.00 0.00 0.00 0.00 8.94 8.94 | 11.24 | 10.63 | 6.27 6.27 0.00 | 9.63 7.37
Allow 7.54 18.85 | 18.85 | 18.85 | 18.85 15.08
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok oK | oK | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v M a \'4 M a 1% M
1 0.40 119 48 -0.80 0 0 0.15 119 17 -0.55 0 0
2 -0.80 0 0 0.40 119 48 0.15 119 17 -055 | 0 0
3 -0.20 0 0 -0.20 0 1] -0.89 0 0 0.49 119 59
Moment 48 48 35 59
Length 1.84 1.84 2.00 1.83
Depth 0.73 0.73 0.73 0.73
As(Req.) 18.5 18.5 13.5 22.9
MinAs(Slab) 26.5 26.5 28.8 26.4
Conc. Moment 644 644 700
Use As = 26.5 26.5 28.8 264
DB25 mm DB25 mm DB25 mm DB25 mm
8DB25 mm 8DB25 mm 8DB25 mm 8DB25 mm
Use Bar =
or or or o!
DB25 mm _@ 332mm DB25 mm @ 332mm. DB25 mm @ 333mm. DB25 mm @ 33
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FOOTING ULTIMATE DESIGN F4

Number of Pile 4
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 280 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 300 f.
Safe Load 75.0 4 Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 f.-m.
Thickness 0.80 m. |Weight of Footing 7.68 f.
Covering 0.08 m. |Average Load Factor 1.85
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 -0.60 -0.60 | 0.36 | -0.60 -060 | 0.36 | 75.00 | 1.92 0.00 | 0.00 76.92
2 0.60 0.60 | 0.36 | -0.60 -0.60 | 0.36 | 75.00 | 1.92 0.00 | 0.00 76.92
3 0.60 060 | 036 | 0.60 0.60 0.36 | 75.00 | 1.92 0.00 | 0.00 76.92
4 -0.60 -0.60 | 0.36 | 0.60 0.60 036 | 75.00 | 1.92 0.00 | 0.00 76.92
cg. 0.00 | 0.00 0.00 0.00 | 0.00 0.00
Total 1.44 144 | 3000 | 768 | 0.00 | 0.00 | 308
Column Coordinate Footing Coordinate
Comer X Y Comer X Y — —
1 | 02 | 02 | 1 | -1.00 | -1.00 ! '
2 02 | 02 | 2 | 100 | -1.00 l".,: o ,_- |
3 02 | 02 3 1.00 | -1.00 P i
4 0.2 | 02 4 1.00 | 1.00 i : : E
S il Uy i =
6 | -1.00 | 1.00 I ' ________ _.
7 -1.00 | 1.00 . I
8 | -1.00 | -1.00 = =
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Bsam X1 Y1 X2 Y2 Length
X-Negative -0.93 | -1.00 | -0.93 | 1.00 | 2.00 |X-Negative -0.40 | -1.00 | -0.40 | 1.00 2.00
X-Possitive 093 | -1.00 | 093 1.00 | 2.00 |X-Possitive 0.40 | -1.00 0.40 1.00 2.00
Y-Negative -1.00 | -0.93 | 1.00 | -0.93 | 2.00 |Y-Negative -1.00 | -0.40 1.00 | -0.40 2.00
Y-Possitive -1.00 | 0.93 1.00 | 0.93 | 2.00 |Y-Possitive -1.00 0.40 1.00 | 040 2.00
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.56 | -1.00 | -0.56 1.00 2.00 |X-Negative -0.20 | -1.00 | -0.20 | 1.00 2.00
X-Possitive 056 | -1.00 | 0.56 1.00 | 2.00 |X-Possitive 020 | -1.00 | 0.20 1.00 2.00
Y-Negative -1.00 | -0.56 | 1.00 | -0.56 | 2.00 |Y-Negative -1.00 | -0.20 1.00 | -0.20 2.00
Y-Possitive -1.00 | 0.56 1.00 | 0.56 | 2.00 |Y-Possitive -1.00 | 0.20 1.00 | 0.20
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FOOTING ULTIMATE DESIGN

Number of Pile

4

F4

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 0 0 0 0 119 0 119 0 71 0 71 0 71
2 0 0 0 0 0 119 119 0 0 71 71 0 71
3 0 0 0 0 0 119 0 119 0 71 0 71 71
4 (4] 0 0 (4] 119 0 0 119 71 0 [ 71 71
Shear [ 0 0 0 238 238 238 238 142 142 142 142 283
Moment 48 48 48 48
Factor 250 | 250 | 2.50 | 2.50
Length | 2.00 | 2.00 2.00 200 | 200 | 200 | 200 | 200 | 2.00 2.00 2.00 | 200 4.50
Depth | 0.73 0.73 0.73 0.73 | 0.73 073 | 0.73 | 0.73 | 0.73 0.73 073 | 0.73 0.73
Stress | 0.00 | 0.00 | 0.00 0.00 | 16.44 | 1644 | 1644 | 16.44 | 9.76 9.76 976 | 9.76 8.68
Allow 7.54 18.85 | 18.85 | 18.85 | 18.85 156.08
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok

Ultimate Moment and Reinforcement at Critical Section

File X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v M a |4 M a v M
1 0.40 119 48 -0.80 0 0 0.40 119 48 -0.80 0 g
2 -0.80 0 0 0.40 119 48 0.40 119 48 -0.80 0 0
3 080 | 0 0o |o40 | 119 | 48 | 080 | o 0 040 | 119 | 48
4 040 | 119 | 48 | -080 | o o |-080]| o 0 040 | 119 | 48
|
Moment 95 95 95 a5
Length 2.00 2.00 2.00 2.00
Depth 0.73 0.73 0.73 0.73
As(Req.) 37.4 37.4 37.4 37.4
MinAs(Slab) 28.8 28.8 28.8 28.8
Conc. Moment 700 700 700
Use As = 374 374 37.4 374
DB20 mm DB20 mm DB20 mm DB20 mm
14DB20 mm 14DB20 mm 14DB20 mm 14DB20 m
Use Bar =
or or or or
DB20 mm @ 165mm DB20 mm @ 165mm DB20 mm @ 165mm DB20 mm @ 16
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FOOTING ULTIMATE DESIGN F5

Number of Pile 5
Design Data
Column Data  X-Dimension 0.40 m. |Material Data Concrete 320 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 375 £
Safe Load 75.0 t Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t-m.
Thickness 0.80 m. |Weight of Footing t
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 -0.85 -0.85 | 0.72 | -0.85 -085 | 0.72 | 75.00 | 0.00 0.00 | 0.00 75.00
2 0.85 085 | 0.72 | -0.85 -0.85 | 0.72 | 75.00 | 0.00 0.00 | 0.00 75.00
3 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 7500 | 0.00 0.00 0.00 75.00
4 -0.85 -0.85 | 0.72 | 0.85 0.85 072 | 75.00 | 0.00 0.00 | 0.00 75.00
5 0.85 085 | 0.72 | 0.85 0.85 0.72 75 0 0 0 75.00
cg. 0.00 0.00 | 0.00 0.00 0.00 0.00
Total 2.88 288 3750 | 000 | 000 | 000 | 375
Column Coordinate Footing Coordinate T ™
Comer| X Y |Comer| X Y A I
1 -0.2 -0.2 1 -1.25 | -1.25 k_) i! :E L)
2 0.2 0.2 2 1.25 -1.25 .'—-.-—.-_—.—.:r'i.-;-:;f;-. -_-.-_-ii-_-.-_‘ =
3 02 | 02 3 1.25 | -1.25 i b
4 02 | 02 4 1.25 | 1.25 i \J !:
5 | 1.25 | 1.25 ; i
6 -1.25 1.25 .—_-_—'.—.'..:".1;7;7.' _—.'.—.i:—_'_—~ =
7 | -125 [ 1.25 (1Y) TN
8 |-125|-125 — : :-ﬂ‘u
Cnitical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -0.93 | -1.25 | -0.93 | 1.25 | 2.50 |X-Negative 052 | -1.26 | -0.52 | 1.25 2.50
X-Possitive 093 | -1.25 | 093 1.25 2.50 |X-Possitive 0.52 -1.25 0.52 1.25 2.50
Y-Negative -1.25 | -0.93 | 1.25 | -0.93 | 2.50 |Y-Negative -1.25 | -0.52 1.25 | -0.52 2.50
Y-Possitive -1.25 | 0.93 125 | 093 2.50 |Y-Possitive -1.25 0.52 1.25 0.52 2.50
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
 X-Negative -0.56 | -1.25 | -0.56 | 1.25 2.50 |X-Negative -0.20 | -1.25 | -020 | 1.25 2.50
| X-Possitive 0.56 | -1.25 | 0.56 1.25 2.50 |X-Possitive 020 | -1.25 0.20 1.25 2.50
Y-Negative -1.25 | -0.56 | 1.256 | -0.56 | 2.50 |Y-Negative -1.25 | -0.20 1.25 | -0.20 2.50
Y-Possitive -1.25 | 0.56 1.25 0.56 2.50 |Y-Possitive -1.25 0.20 1.25 0.20
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FOOTING ULTIMATE DESIGN

Number of Pile

5

F5

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 36 0 36 0 116 0 116 0 116 0 116 o 116
2 0 36 36 [ 0 116 116 0 0 116 116 0 116
3 0 0 0 0 0 0 0 0 0 0 0 0 0
4 36 0 0 36 116 0 0 116 116 0 0 116 116
5 o 36 (4] 36 0 116 0 116 0 116 /) 116 116
Shear 72 72 72 72 233 233 233 233 233 233 233 233 465
Moment 78 78 78 78
Factor 235 | 235 | 235 | 235
Length | 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 4.50
Depth | 0.73 0.73 0.73 0.73 073 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73
Stress | 3.97 3.97 3.97 397 | 1284 | 12.84 | 1284 | 12.84 | 1284 | 12.84 | 12.84 | 12.84 14.25
Allow 8.06 1891 | 18.91 | 18.91 | 18.91 16.12
ok | ok | ok | ok | ok | ok | ok | ok | v. | ok | ok T ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Paossitive
Number a v M a v M a 1’4 M a \'4 M
1 0.65 116 75 -1.05 0 0 0.65 116 75 -1.05 (7} (]
2 -1.05 [1] 0 0.65 116 75 0.65 116 75 -1.05 0 - 0
3 020 | © 0 |02 ]| 0 0 |02 | o 0 |02 | o0 o
4 065 | 116 | 75 | 105 | 0 o |-105] o 0 065 | 116 | 75
5 -1.05 | 0 0 065 | 116 | 78 | -105 | 0 0 065 | 116 | 75
Moment 151 151 151 151
Length 2.50 2.50 2.50 2.50
Depth 0.73 0.73 0.73 0.73
As{Req.) 58.2 59.2 59.2 59.2
MinAs(Slab) 36.0 36.0 36.0 36.0
Conc. Moment 973 973 973
Use As = 59.2 59.2 59.2 59.2
DB25 mm DB25 mm DB25 mm DB25 mm
13DB25 mm 13DB25 mm 13DB25 mm 13DB25 m
Use Bar =
or oI of or
DB25 mm @ 203mm DB25 mm @ 203mm DB25 mm @ 203mm DB25 mm @ 2
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FOOTING ULTIMATE DESIGN F6

Number of Pile 6
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 320 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 450 £
Safe Load 75.0 L Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 1.20 m. |Weight of Footing 18.43 L.
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT, P F Mx My Total
1 -1.20 -1.20 | 1.44 | -0.60 -0.60 | 0.36 | 75.00 | 3.07 0.00 | 0.00 78.07
2 0.00 0.00 | 0.00 | -0.60 060 | 0.36 | 75.00 | 3.07 0.00 | 0.00 78.07
3 1.20 1.20 1.44 | -0.60 -0.60 | 0.36 | 75.00 | 3.07 0.00 | 0.00 78.07
4 -1.20 -1.20 | 1.44 | 0.60 0.60 | 0.36 | 75.00 | 3.07 0.00 | 0.00 78.07
5 0.00 0.00 | 0.00 | 0.60 0.60 | 0.36 75 3 0 0 78.07
6 1.20 1.20 144 | 0.60 0.60 | 0.36 75 3 0 0 78
cg. 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00
Total 5.76 216 | 450.0 | 18.43 | 000 | 0.00 | 468
Column Coordinate Footing Coordinate
Comer | X Y |Comer| X Y -
1 -0.2 -0.2 1 -1.60 | -1.00 e e tEE R -----H-— -
2 |02 |02 | 2 | 160 | -1.00 __(:)_j! ___O ,_ )__
3 02 | 02 3 | 160 | -1.00 "I' :
4 -0.2 02 4 1.60 1.00 i| [:I i :
5 | 160 | 1.00 | | e
6 | -160 | 1.00 D ] Q | ()
7 -1.60 | 1.00 M "T.i TTT T 7
8 -1.60 | -1.00
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.33 | -1.00 | -1.33 1.00 2.00 |X-Negative -0.70 | -1.00 | -0.70 | 1.00 2.00
X-Possitive 1.33 | -1.00 | 1.33 1.00 | 2.00 |X-Possitive 0.70 | -1.00 0.70 1.00 2.00
Y-Negative -1.60 | -1.33 | 1.60 | -1.33 | 3.20 |Y-Negative -1.60 | -0.40 1.60 | -0.40 3.20
Y-Possitive -1.60 | 1.33 1.60 1.33 | 3.20 |Y-Possitive -1.60 0.40 1.60 | 040 3.20
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.76 | -1.00 | -0.76 | 1.00 | 2.00 |X-Negative -0.20 | -1.00 | -0.20 | 1.00 2.00
X-Possitive 0.76 | -1.00 | 0.76 1.00 | 2.00 |X-Possitive 0.20 | -1.00 0.20 1.00 2.00
Y-Negative -1.60 | -0.76 | 1.60 | -0.76 | 3.20 |Y-Negative -1.60 | -0.20 1.60 | -0.20 3.20
Y-Possitive -1.60 | 0.76 1.60 | 0.76 3.20 |Y-Possitive -1.60 0.20 1.60 | 0.20
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FOOTING ULTIMATE DESIGN F6
Number of Pile 6

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 23 0 0 0 121 0 121 0 121 0 11 0 121
2 0 0 0 0 0 (/] 121 0 0 0 11 0 11
3 0 23 0 0 0 121 121 0 0 121 11 0 121
4 23 0 0 0 121 0 0 121 121 0 0 11 121
5 0 0 0 0 0 0 Q 121 0 0 (1] 11 11
6 0 23 1] 0 0 121 0 121 0 121 0 11 121
Shear | 45 45 0 (1] 242 242 363 363 242 242 34 34 507
Moment 121 121 73 73
Factor 239 | 239 2.50 2.50
Length | 2.00 200 | 320 | 320 | 200 | 200 | 320 | 3.20 2.00 2.00 3.20 | 3.20 6.10
Depth 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Stress | 202 | 202 | 000 | 0.00 | 10.76 | 10.76 | 10.08 | 10.08 | 10.76 | 10.76 | 095 | 0.95 7.38
Allow 8.06 19.25 | 19.25 | 20.15 | 20.15 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | oK

Ultimate Moment and Reinforcement at Critical Secﬁon

Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a \'4 M a 4 M a "4 M
1 1.00 121 121 -1.40 0 0 0.40 121 48 080 | 0 0
2 -0.20 0 0 -0.20 0 0 0.40 121 48 080 | 0 0 _
3 -1.40 0 0 1.00 121 121 0.40 121 48 -0.80 (] (1]
4 1.00 121 121 -1.40 0 0 -0.80 0 0 040 | 121 48
5 -0.20 0 ] -0.20 0 0 -0.80 o 0 040 1_ 121 | 48
(3] -1.40 0 0 1.00 121 121 -0.80 0 0 0.40 121 48
Moment 242 242 145 145
Length 2.00 2.00 3.20 3.20
Depth 1.13 1.13 1.13 1.13
As(Req.) 61.0 61.0 36.1 36.1
MinAs({Slab) 43.2 432 69.1 69.1
Conc. Moment 1877 1877 3003
Use As = 61.0 61.0 69.1 69.1
DB25 mm DB25 mm DB25 mm DB25 mm
14DB25 mm 14DB25 mm 16DB25 mm 16DB25 m
Use Bar =
or or or or
DB25 mm @ 157mm DB25 mm @ 157Tmm. DB25 mm @ 224mm DB25 mm @ 22,
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FOOTING ULTIMATE DESIGN F7

Number of Pile i
Design Data
Column Data X-Dimension 0.35 m. |Material Data Concrete 320 ksc.
Y-Dimension 0.80 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 525 L.
Safe Load 75.0 { Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 1.00 m. |Weight of Footing 19.11 t.
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 -0.60 -0.60 | 0.36 | -1.04 -1.04 | 1.08 | 75.00 | 2.73 0.00 0.00 77.73
2 0.60 0.60 0.36 | -1.04 -1.04 | 1.08 | 7500 | 2.73 0.00 0.00 77.73
3 -1.20 -1.20 | 1.44 0.00 000 | 0.00 | 75.00 | 273 0.00 0.00 77.73
4 0.00 0.00 0.00 0.00 0.00 0.00 | 75.00 | 2.73 0.00 0.00 77.73
5 1.20 1.20 1.44 0.00 0.00 | 0.00 75 3 0 0 77.73
6 -0.60 -0.60 | 0.36 1.04 1.04 1.08 75 3 1] 0 78
7 0.60 0.60 0.36 1.04 1.04 1.08 75 3 0 0 76
cg. 0.00 0.00 0.00 0.00 0.00 | 0.00
Total 432 4.32 | 5250 | 19.11 | 000 | 0.00 | 544
Column Coordinate Footing Coordinate
Comer X Y Comer X Y
1 -0.175 | 0.4 1 -1.00 | -1.44
2 0175 | -04 2 1.00 | -1.44
3 0.175 0.4 3 1.60 | -0.40
4 -0.175 | 0.4 " 1.60 0.40
5 1.00 1.44
6 -1.00 | 1.44
7 -1.60 | 0.40
8 -1.60 | -0.40
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
 X-Negative -1.10 | -1.27 | -1.10 | 1.27 | 2.53 |X-Negative -0.39 | -144 | -0.39 | 1.44 2.88
 X-Possitive 1.10 -1.27 1.10 1.27 2.53 |X-Possitive 0.39 -1.44 0.39 1.44 2.88
Y-Negative -1.07 | -1.33 | 1.07 | -1.33 | 2.13 |Y-Negative -1.43 | -0.70 143 | -0.70 2.85
Y-Possitive -1.07 | 1.33 1.07 1.33 2.13 |Y-Possitive -1.43 0.70 1.43 0.70 2.85
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
 X-Negative 064 | -1.44 | -0.64 | 144 2.88 |X-Negative -0.18 | -1.44 | -0.18 | 1.44 2.88
X-Possitive 064 | -1.44 | 0.64 1.44 2.88 |X-Possitive 0.18 -1.44 0.18 1.44 2.88
Y-Nagative -1.33 | -0.86 | 1.33 | -0.86 | 267 |Y-Negative -1.60 | -0.40 1.60 | -0.40 3.20
Y-Possitive -1.33 | 0.86 1.33 0.86 2.67. |Y-Possitive -1.60 0.40 1.60 0.40
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FOOTING ULTIMATE DESIGN F7
Number of Pile 7

Ultimate Shear and Shear Stress af Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 0 0 0 0 120 0 120 0 49 0 113 0 113
2 0 0 0 0 0 120 120 0 [4] 49 113 0 113
3 90 0 0 (1] 120 0 0 a 120 (4] 0 0 120
4 0 0 0 0 0 0 0 0 0 0 0 0 0
5 o 20 o 0 0 120 0 0 0 120 0 0 120
6 0 0 0 0 120 0 0 120 49 0 0 113 113
7 0 0 0 0 0 120 0 120 0 49 0 113 113
Shear | 90 90 0 0 361 361 241 241 218 218 227 227 695
Moment 149 149 82 82
Factor 239 2.39 2.50 2.50
Length | 2.53 2.53 2,13 2.13 2.88 2.88 2.85 2.85 2.88 2.88 2.67 2.67 6.00
Depth | 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Stress | 3.86 386 | 000 | 0.00 | 13.68 | 1358 | 9.13 | 9.13 8.20 8.20 8.20 | 9.20 12.52
Allow 8.06 19.22 | 19.22 | 20.15 | 20.15 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok

Ultimate Moment and Reinforcement at Crifical Section

Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v M a v M a v M
1 043 | 120 | 51 |[-078 | © 0 0.64 | 120 77 | -144 | 0 0
2 -0.78 0 0 0.43 120 51 0.64 120 77 -1.44 [/ 0
3 1.03 120 123 -1.38 0 0 -0.40 0 0 -0.40 0 0
4 018 | 0 0o |[-018| 0 0 |-040| 0 0 |-040| 0 0
5 -1.38 0 o 1.03 120 123 -0.40 0 0 ﬂo_ 0 (1]
6 043 | 120 | 51 | -078 | © 0 |-144| o 0 064 | 120 | 77
7 -0.78 0 0 043 | 120 51 | -1.44 0 0 064 | 120 77
Moment 226 226 154 154
Length 2.88 2.88 3.20 3.20
Depth 0.93 0.93 0.93 0.93
As(Req.) 69.2 69.2 46.8 46.8
MinAs(Slab) 51.8 51.8 57.6 57.6
Conc. Moment 1826 1826 2030
Use As = 69.2 69.2 57.6 57.6
DB25 mm DB25 mm DB25 mm DB25 mm
15DB25 mm 150825 mm 13DB25 mm 13DB25 mm,
Use Bar =
] o1 ol or
DB25 mm @ 20Tmm. DB25 mm @ 201Tmm. DB25 mm @ 269mm DB25 mm @ 26
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FOOTING ULTIMATE DESIGN F8

Number of Pile 8
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 320 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 600 t.
Safe Load 75.0 t Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 1.20 m. |Weight of Footing 26.53 f
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 -1.20 -1.20 | 1.44 | -1.04 -1.04 | 1.08 | 75.00 | 3.32 0.00 | 0.00 78.32
2 0.00 0.00 | 000 | -1.04 -1.04 | 1.08 | 75.00 | 3.32 0.00 | 0.00 78.32
3 1.20 1.20 1.44 | -1.04 -1.04 | 1.08 | 7500 | 3.32 0.00 | 0.00 78.32
4 -0.60 -0.60 | 0.36 | 0.00 0.00 | 000 | 75.00 | 3.32 0.00 | 0.00 78.32
5 0.60 0.60 | 0.36 | 0.00 0.00 | 0.00 75 3 0 0 78.32
6 -1.20 -1.20 | 1.44 1.04 1.04 1.08 75 3 0 0 78
7 0.00 0.00 0.00 1.04 1.04 1.08 75 3 0 0 78
8 1.20 1.20 1.44 1.04 1.04 1.08 75 3 0 0 78
cg. 0.00 | 000 | 0.00 000 | 000 | 0.00
Total 6.48 648 | 600.0 | 2653 | 0.00 | 0.00 | 627
Column Coordinate Footing Coordinate . —
Comer| X Y |Comer| X Y (:) E : O : E C)
1 -0.2 -0.2 1 -1.60 | -1.44 1IN -----E---i _______ i---i-----'-'
2 0.2 -0.2 2 1.60 | -1.44 I i e T R
3 02 | 02 3 1.60 | -1.44 P i
4 -0.2 0.2 4 1.60 1.44 O |:| Q
5 1.60 1.44 ! : : !
6 | -1.60 | 144 S Rty o et s s
7 -1.60 | 1.44 (D i ] I C)
8 | -1.60 | -1.44 L ! J' :
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Bsam X1 Y1 X2 Y2 Length
X-Negative -1.33 | -1.44 | -1.33 | 1.44 2.88 |X-Negative -0.40 | -1.44 | -040 | 1.44 2.88
X-Pgssitive 133 | -1.44 | 1.33 1.44 2.88 |X-Possitive 0.40 -1.44 0.40 1.44 2.88
Y-Negative -1.60 | -1.33 1.60 | -1.33 | 3.20 |Y-Negative -1.60 | -0.62 1.60 | -0.62 3.20
Y-Possitive -1.60 | 1.33 1.60 1.33 | 3.20 |Y-Possitive -1.60 0.62 1.60 | 0.62 3.20
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.76 | -1.44 | 0.76 | 1.44 2.88 |X-Negative -0.20 | -1.44 | -0.20 | 1.44 2.88
X-Possitive 076 | -1.44 | 0.76 1.44 2.88 |X-Possitive 0.20 -1.44 0.20 1.44 2.88
Y-Negative -1.60 | -0.76 | 1.60 | -0.76 | 3.20 |Y-Negative -1.60 | -0.20 1.60 | -0.20 3.20
Y-Possitive -1.60 | 0.76 160 | 076 | 3.20 |Y-Possitive -1.60 0.20 1.60 | 0.20
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FOOTING ULTIMATE DESIGN F8
Number of Pile 8

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 23 0 0 0 121 0 121 0 121 0 121 ] 121
2 0 0 0 0 0 0 121 0 0 0 121 0 121
3 0 23 0 0 0 121 | 121 0 0 121 121 0 121
4 0 0 0 0 121 0 0 0 11 0 0 0 11
5 0 0 0 0 0 121 0 0 [ 11 0 0 11
6 23 0 0 0 121 0 0 121 121 0 0 121 121
7 0 0 0 0 0 0 0 121 0 [} 0 121 121
8 0 23 0 0 0 121 0 121 0 121 0 121 121
Shear | 46 46 0 0 364 | 364 | 364 | 364 | 254 254 364 | 364 751
Moment 219 219 153 163
Factor 217 | 217 | 250 | 2.50
Length | 288 | 288 | 320 | 320 | 288 | 288 | 3.20 | 320 | 288 | 288 | 3.20 | 320 | 6.10
Depth | 1.13 | 113 | 113 | 113 | 113 | 143 | 113 | 113 | 113 | 113 | 113 | 113 | 113
Stress | 141 | 1.41 | 000 | 000 | 11.25 | 11.25 | 10.12 | 10.12 | 785 | 7.85 | 10.12 | 10.12 | 10.94
Allow 8.06 17.46 | 17.46 | 20.15 | 20.15 16.12
ok | ok | ok [ ok | ok | ok | ok | ok | ok | ok | ok | ok | ok

Ultimate Moment and Reinforcement at Critical Section

Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a \'4 M a "4 M a v M a \'4 M
1 1.00 121 121 -1.40 0 0 0.84 121 102 -1.24 0 0
2 -0.20 0 0 -0.20 0 0 0.84 121 102 -1.24 0 0
3 -1.40 0 0 1.00 121 121 0.84 121 102 -1.24 0 0
4 0.40 121 49 -0.80 0 0 -0.20 0 0 -0.20 0 0
5 080 | o0 0 | o040 | 121 | 49 | 020 ]| © 0 |o02]| o | 0o |
6 1.00 | 121 | 121 [-140 | © 0 |-124| 0 0 084 | 121 | 102
7 02 | o0 0o |-020]| o 0 |-12¢4] 0 0 084 | 121 102
8 -1.40 0 [} 1.00 121 121 -1.24 0 0 0.84 121 102
Moment 291 291 306 308
Length 2.88 2.88 3.20 3.20 l
Depth 1.13 1.13 1.13 1.13
As(Req.) 73.1 73.1 76.7 76.7
MinAs(Slab) 62.2 62.2 69.1 69.1
Conc. Moment 2701 2701 3003
Use As = 73.1 73.1 76.7 76.7
DB25 mm DB25 mm DB25 mm DB25 mm
17DB25 mm 17DB25 mm 16DB25 mm 16DB25 mm
Use Bar =
or or or or
DB25 mm @ 190mm DB25 mm @_‘IQOmm‘ DB25 mm _@r 202mm DB25 mm @ 20,
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FOOTING ULTIMATE DESIGN F9

Number of Pile 9
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 320 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 675 £
Safe Load 75.0 t. Mx 0 t-m.
Foaoting Edge Distance 0.40 m. My 0 t.-m.
Thickness 1.20 m. |Weight of Footing 29.49 t
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate |Existing | SQRT. P F Mx My Total
1 -1.20 -1.20 | 144 | -1.20 -1.20 | 144 | 75.00 | 3.28 0.00 | 0.00 78.28
2 0.00 000 | 0.00 | -1.20 -1.20 | 144 | 75.00 | 3.28 0.00 | 0.00 78.28
3 1.20 1.20 144 | -1.20 -1.20 | 1.44 | 75.00 | 3.28 0.00 | 0.00 78.28
4 -1.20 -1.20 | 1.44 0.00 0.00 0.00 | 75.00 | 3.28 0.00 | 0.00 78.28
5 0.00 0.00 | 0.00 | 0.00 0.00 0.00 75 3 0 0 78.28
6 1.20 1.20 1.44 0.00 0.00 0.00 75 3 0 0 78
7 -1.20 -1.20 | 1.44 1.20 1.20 1.44 75 3 0 0 78
8 0.00 0.00 | 0.00 1.20 1.20 1.44 75 3 0 [ 78
9 1.20 1.20 1.44 1.20 1.20 1.44 75 3 0 0 78
cg. 0.00 0.00 0.00 0.00 0.00 | 0.00
Total 8.64 8.64 | 675.0 | 29.49 | 0.00 | 0.00 | 704
Column Coordinate Footing Coordinate
Corner X Y Comer X Y
1 -0.2 -0.2 1 -1.60 | -1.60
2 0.2 -0.2 2 1.60 | -1.60
3 0.2 0.2 3 1.60 | -1.60
4 -0.2 0.2 o 1.60 1.60
5 1.60 1.60
6 -1.60 | 1.60
7 -1.60 | 1.60
8 -1.60 | -1.60
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length| Deep Beam X1 Y1 X2 Y2 Length
| X-Negative -1.33 | -1.60 | -1.33 | 1.60 | 3.20 |X-Negative -0.70 | -1.60 | -0.70 | 1.60 3.20
| X-Passitive 1.33 | -1.60 | 1.33 1.60 3.20 |X-Possitive 0.70 -1.60 0.70 1.60 3.20
Y-Negative -1.60 | -1.33 | 1.60 | -1.33 | 3.20 |Y-Negative -1.60 | -0.70 1.60 | -0.70 3.20
Y-Possitive -1.60 | 1.33 1.60 1.33 3.20 |Y-Possitive -1.60 0.70 1.60 0.70 3.20
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
 X-Negative -0.76 | -1.60 | -0.76 | 1.60 | 3.20 |X-Negative -0.20 | -1.60 | -0.20 | 1.60 3.20
 X-Possitive 0.76 | -1.60 | 0.76 1.60 | 3.20 |X-Possitive 0.20 -1.60 0.20 1.60 3.20
Y-Negative -1.60 | -0.76 | 1.60 | -0.76 | 3.20 |Y-Negative -1.60 | -0.20 1.60 | -0.20 3.20
Y-Possitive -1.60 | 0.76 1.60 0.76 3.20 |Y-Possitive -1.60 0.20 1.60 0.20
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FOOTING ULTIMATE DESIGN
Number of Pile 9

F8

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 23 0 23 0 121 0 121 0 121 0 121 0 121
2 0 0 23 0 0 0 121 0 0 0 121 0 121
3 0 23 23 0 0 121 121 0 0 121 121 0 121
4 23 0 0 (4] 121 0 0 0 121 /] 0 0 121
5 0 0 0 0 0 0 a 0 0 0 0 0 0
6 0 23 0 0 0 121 0 0 0 121 0 0 121
7 23 0 0 23 121 0 0 121 121 0 0 121 121
8 0 0 0 23 0 (1] 0 121 0 0 0 121 121
9 0 23 0 23 o 121 0 121 0 121 0 121 121
Shear 68 68 68 68 364 364 364 364 364 364 364 364 971
Moment 182 182 182 182
Factor 2.39 2.39 239 | 2.39
Length| 3.20 | 3.20 | 3.20 3.20 3.20 3.20 320 | 3.20 3.20 3.20 3.20 3.20 6.10
Depth | 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
Stress | 1.90 1.90 1.90 190 | 10.11 | 10.11 | 10.11 | 10.11 | 10.11 | 10.11 | 10.11 | 10.11 | 14.14
Allow 8.06 19.26 | 19.25 | 19.25 | 19.25 16.12
ok | oKk | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a \'4 M a v M a 4 M a v M
1 1.00 121 121 -1.40 0 0 1.00 121 121 -1.40 0 0
2 -0.20 0 0 -0.20 0 0 1.00 121 121 -1.40 0 0
3 -1.40 0 0 1.00 121 121 1.00 121 121 -1.40 0 0
4 1.00 121 121 -1.40 0 0 -0.20 0 0 -0.20 0 0
5 -0.20 0 0 -0.20 0 0 -0.20 0 0 -0.20 o 0
(] -1.40 0 0 1.00 121 121 -0.20 0 0 -0.20 0 0
7 1.00 121 121 -1.40 0 0 -1.40 0 0 1.00 121 121
8 -0.20 4] 0 -0.20 0 0 -1.40 0 0 1.00 121 121
9 -1.40 0 0 1.00 121 121 | -1.40 0 0 1_.0_2 J 121 121
Moment 364 364 364 364
Length 3.20 3.20 3.20 320
Depth 1.13 1.13 1.13 1.13
As(Reg.) 91.6 91.6 91.6 91.6
MinAs(Slab) 69.1 69.1 69.1 69.1
Conc. Moment 3003 3003 3003
Use As = 91.6 91.6 91.6 91.6
DB25 mm DB25 mm DB25 mm DB25 mm
19DB25 mm 19DB25 mm 19DB25 mm 19DB25 m.
Use Bar =
or ol or or
DB25 mm @ 169mm DB25 mm @_169mm DB25 mm @£9mm DB25 mm @ 16
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1. URIgIUMIosnuuy (Design Codes)
- ngnIENINe AT 60 (WA, 2527) senaA I luwssT TG ARILANETRT N.A2522
- wmsgudmiuemsnoudiaiumanvesimnssuaanumisszmalnes aduRuinded 4
- mspudmiuemsmangnssaveddmnssuaoumszmealnes sufivinded 2
- NQATENIN (WAL 2550) BenawA lunIz iy gAnIugueInTs w2522 dwmTumseenuuy
Frumunsusudulng
- Building Code Requirements for Reinforced Concrete (ACI 318M-02)
- American Institute of Steel Construction (AISC 1989)
- Uniform Building Code (UBC 1985)
2. ﬁ"mﬂlﬂﬂﬁﬂﬂﬁﬁﬂﬂﬂlmu (Design Loads)
u"ywii’ﬂms'qnﬁ“h’ﬂumwammua:"l%'muwsziwﬂ'munﬁmmua1ﬂ1i Halnsandreveenisudos

» ar g g o g
dausrgnesnuuuiannsofulminusassawngruie 1dasil

J i ar L) s 1
AuNaann 200 Alanfu Ae AsNWAT
&‘ H 1 = -7 1]
Aundiuna 400  Alandu Ao M5 IWAT
J i 1 g L) o 1
fuiasgdioi 1,800 Alansu Ao AT1WAT
j ﬂl = Q4 1
funeai saau 1,200 flanfu Ae MsNWAT
&’ 1 = o 1
Wufiseasn 400 flansu de m1sWAT
J ﬂ. ar - o 1]
ufivden aeaa. 100 flanfu Ao M5 mAs

3. usanszidudne (Lateral Load)
3.1 W3303 (Wind Load)
o -] ¥ o o sy )
ussandlFlumseenuuusziiiullmudefmuavemssnsdygAniunueins wezs2z  Fuuaves
L4
HIIANDLITAMUANNGIVDIDINITAIT]
= ar 1 [ 2 J s
50  dlanfudeemaauas  9nsEAURUTNANGIIEAY 10 AT
80 Alanfudo msamuAs  ATWNERIENIN 10 1UAT LIAZ 20 LIRS
120 fAlanSudomaauas  ATWEITENINE 20 AT LAS 40 AT

) -4 1 1 J
160 filandu o M3 1MAT AU WINNIT 40 LUAT ulyl
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WIND LOAD DESIGN FOR PRIMARY STRUCTURE

OF MID-RISE BUILDING (X-Direction)

Project | | THE EMBASSY PATTAYA Building B

Engineel - |

1) Dimensions and Locations of the structure

H=| 22.95|m Location: 2! v

Bx=| 33.35/m

Dx=| 68.00|m V50 = 25|m/s

o= 0.00|deg Tf= 1
Ground|  0.15|m Exposure: B - Suburban v

Href] 23.10 |m

2) Importance factor for wind load fw

mportance Level : Standard v
Limit state : Ultimate

eg. Standard Buildings

3) Determining parameters q, Ce, Cge and Cp

= Use iw=[___T00]

a=[  398lke/sam  cemax= 25 _ l.g'f;z
Ce= 0.85|At Top Ce min = 0.7 9 2 g
Ce= 0.70|At Middle Cge= 2.00 —
cp= Windward  Cp=[ 0.328725 |Leeward
4) Calculating equivalent static along-wind force on building
Floor | Elevation | Tributary Breadth Ce Cge Along-wind Load (k
(m) Height (m) (m) Windward Leeward Per sq.m total

DECK | 22.95 2.85 54.15 1.70 1.40 61.1 9428
18 20.10 2.85 54,15 1.63 1.40 59.4 9170
L7 17.25 2.85 54,15 1.56 1.40 57.6 8886
L6 14.40 2.85 54.15 1.48 1.40 55.5 8567
L5 11.55 2.85 54.15 1.40 1.40 53.5 8261
L4 8.70 2.85 54.15 1.40 1.40 53.5 8261
L3 5.85 2.85 54,15 1,40 1.40 53.5 8261
12 3.00 2.85 54,15 1.40 1.40 53.5 8261
L1 0.15 1.43 54.15 1.40 1.40 53.5 4131

1) Building Geometry

Wind

=>

Dx

2) Zoning of building locations around Thailand

3) Wind Load for Primary Frames and Systems

30

25

20

Windward side

Leeward side

\

Wind
Bx —

w @

n

! e}

15 P

10

0 +

75 8
Py (kg/sq.m)

70

85

Height (m)
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WIND LOAD DESIGN FOR PRIMARY STRUCTURE

OF MID-RISE BUILDING (Y-direction)

Project | | THE EMBASSY PATTAYA Building B Engineef Date [y
1) Dimensions and Locations of the structure 1) Building Geometry
3 N Leeward side
H=| 2295/m Location: 2! b mndl Windward side
By=| 68.00|m
Dy=| 33.35|m V50 = 25|m/s
o= 0.00|deg Tf= 1
Wind H
‘ |
Ground|  0.15|m Exposure: B - Suburban b4 |
Href} 23.10 im
‘B—’ RS
2) Importance factor for wind load Iw Y
h
mportance Level : Standard ¥, eg. Standard Buildings
Limit state © {inate 'l Use lw =
3) Determining parameters q, Ce, Cge and Cp
q=| 39.8|kg/sq.m Ce max = 2.5 _ l P ;
Ce= 0.85 |At Top Cemin = 0.7 q 2 g
Ce= 0.70]At Middie Cge= 2.00
Cp= Windward Cp = Leeward
4) Calculating equivalent static along-wind force on building £
=
o
Floor | Elevation | Tributary Depth Cpe Cge Along-wind Load (kg) £
(m) Height (m) {m) Windward Leeward Persq.m total
DECK 22.95 2.85 42.3 1.70 1.40 72.8 8774
L8 20.10 2.85 42.3 1.63 1.40 70.9 8543
L7 17.25 2.85 42.3 1.56 1.40 68.7 8288
i 14.40 5 85 2.3 1.48 1.40 c6.4] gooil 3) Wind Load for Primary Frames and Systems
LS 11.55 2.85 42.3 1.40 1.40 64.1 7726
L4 8.70 2.85 42.3 1.40 1.40 64.1 7726
13 | 585 | 285 42.3 1.40 1.40 64.1) 7726 30
L2 3.00 2.85 42.3 1.40 1.40 64.1 7726
L1 0.15 1.43 423 1.40 1.40 64.1 3863
25
20 |
15
10
5 !
0

90

00 0
%’v (kg/sq-r}nl)

120
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WIND LOAD DESIGN FOR PRIMARY STRUCTURE OF MID-RISE BUILDING (Load Combination)

Project [ | THE EMBASSY PATTAYA Building 8 |Engined | Date | 15Nov2s |
073my
B | |m| l . o’ 1111 0% luaélenr,.i
—a —
1 — '\, o o B —hd 4 4 =
E H A B 3 H = =1 I=
3 = |t f— 1 e [
2im 075 [1T] = H Il =
. L] LET wn| ||| o ostre | | | | |oskinr
pir My =0.15pnyrtprpBer Q5 0363y
158 Mr=0T5prrippBuey
ey=.158, e M= 036y Biey + 0363 per Pl
ey=30138y ot i o
Combination 1 Combination 2 Combination 3 Combination 4 Combination § Combination 6
PWX Py ] PMX PMY ["mxy
Story Fx Fy Mt Story Fx Fy Mr Story Fx Fy MT Story Fx Fy M Story Fx Fy MT Story Fx Fy Mr
“BECK 9428 0 0] BECK 0] 8774 [} BECK 7071 0] 57432] T BECK G| B581| 41765  DECK 7071|6581 B BECK "“"5'56’5'“‘%2’0"‘7‘44’“5‘61
LB 9170 0 0 L8 0| 8543 0 L8 6878 0| 55864| L8 0| 6407| 40654 L8 6878| 6407 0 L8 5163| 4810| 72453
L7 8886 0 0 L7 0| 8288 0 L7 8664 0| 54132| L7 0| 6216( 39439 L7 6664| 6216 0 L7 5003| 4866 70241
L8 8567 0 0 L6 [ 0 L6 6425 0| 52187 L6 0| 6001| 38074 Lé 6425| 6001 0 6 4823| 4504| 67755
L5 8261 0 0 LS 0| 7726 0 LS 6196 0| 50326 L5 0| 5795| 36768 L6 6196| 5795 0 L5 4651|  4350| 65379
L4 8261 0 0 L4 o| 7726 [} L4 6196 0| 50326/ L4 0| 5795| 36768 L4 6196| 5795 0 L4 4651| 4350| 65379
L3 8261 0 0 L3 0| 7726 0 L3 6196 0| 50326 L3 0| 5795 36768 L3 6196] 5795 0 L3 4651| " 4350| 65379
L2 8261 0 0 L2 o]l 7726 Q L2 6196 0| 50326 L2 0| 5795| 36768 L2 8196| 5795 0 L2 4851| 4350| 65379
L1 4131 0 0 L1 a| 3863 [} L1 3098 0] 25163 L1 0| 2897/ 18384 L1 3098| 2897 0 L1 2326| 2175| 32689
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Load Patterns

Load Type Self Weight Auto Lateral Load Modify Lateral Load Eccentricity Ratio
DEAD |Dead load 1 -
SDEAD |Superimposed Dead Load 0 -
LIVE|Live load 0 -
WINDX|Wind load 0 User loads Wind Direction X Fx
WINDY [Wind load 0 User loads Wind Direction Y Fy
WLX|Wind load 0 User loads Perpend. Wind X Fy
WLY |Wind load 0 User loads Perpend. Wind Y Fx
MTX|Wind load 0 User loads Twisting Moment X Mz
MTY |Wind load 0 User loads Twisting MomentY Mz
PWX|Wind load 0 User loads Wind Direction X Fx
PWY|Wind load 0 User loads Wind Direction Y Fy
PMX|Wind load 0 User loads Twisting Moment X Mz
PMY |Wind load 0 User loads Twisting MomentY Mz
MXY |Wind load 0 User loads Twisting Moment X & Y Mz
Load Case
Load Load Case Type Load Type Load name Function Scale Factor Eccentricity Ratio
DEAD [Linear Static Load Pattern DEAD - 1
SDEAD |Linear Static Load Pattern SDEAD - 1
LIVE [Linear Static Load Pattern LIVE - 1
PWX [Linear Static Load Pattern WLy - 1
PWY |Linear Static Load Pattern MTX - 1
PMX|Linear Static Load Pattern MTY - 1
PMY |Linear Static Load Pattern PWX - 1
MXY |Linear Static Load Pattern PWY - 1
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/Load Combinations

Directional Combinations of Wind Loods {V50) for Mid Bosic Wind Load Case

{Using Absolute Add) Plx PWY
PWX £1.00(PWX} 1.00
PWY +1.00(PWY) 1.00
PWXPMX  +0.75(PWX) + 0.75(PWX)*0.15BX 0.75 1.00
PWYPMY  +0.75(PWY) + 0.75{PWY)*0.15BY 0.75 1.00
PWXPWY  +0.75 (PWX)2 0.75(PWY) 0.75 0.75
PWXPWYMXY +0.563(PWX}+ 0.563(PWY) + [0.563(F  0.563 0.563 1.00
Combo ASCE7-05 DEAD  SDEAD UvVE WX1 wxz2 wyl wy2
ASCE 7-05 Strength Limit States { Concrete Frame Design ACI 318-11 and Steel Frame Design AISC 360-05_LRFD)
‘Casel up 1.4(p) 14 14
Case 1 ubL 1.4(D)+1.7(t) 14 14 1.7
fCase1 usoL 1.2{D}+1.6(t) 12 1.2 1.6

tes { Concrete Frame Detign ACI 318 DEAD  SDEAD LIVE PWXMTX PWYMTY  PWXPWY  PWXPWYMTXY
Casel UDLPWX 0.75(1.4D+1.7L)+1.6PWX 105 1.05 1.275 1.600
Casel ubLPWY 0.75(1.4D+1.7L)+1.6PWY 1.05 1.05 1.275 1.600
Case 1 UDLPWXPMX 0.75(1.4D+1.7L)+1.6PWXMX 1.05 1.05 1.275 1.600
Casel UDLPWYPMY 0.75(1.4D+1.7L)+1.6PWYMY 1.05 1.05 1.275 1.600
Casel UDLPWXPWY 0.75(1.4D+1.7L)+1.6PWXPWY 1.05 1.05 1.275 1.500
Casel UDLPWXPWYMX 0.75(1.4D+1.70)+1.6PWXPWYMXY 105 1.05 1275 1.600
Case 2 UDPWX 0.9D + 1.6PWX 09 09 1.600
Case 2 ubDPWY 0.9D + 1.6PWY 09 0.9 1.600
Case 2 UDPWXPMX 0.9D + 1.6PWXMX 09 09 1.600
Case 2 UDPWYPMY 0.9D + 1.6PWYMY 0.9 0.9 1.600
Case 2 UDPWXPWY 0.9D + 1.6PWXPWY 0.9 0.9 1.600
Case 2 UDPWXPWYMXY 0.9D + 1.6PWXPWYMXY 0.9 0.9 1.600
Case3 UDLPWXA 1.20+1.0L+1.6PWX 1.2 12 1 LE00
Case3 UDLPWYA 1.2D+1.0L+1.6PWX-3 1.2 12 1 1.600
Case3 UDLPWXPMXA  1.2D+1.01+1.6PWXMX 1.2 1.2 1 1.600
Case3 UDLPWYPMYA  1.2D+1.0L+1.6PWYMY 12 12 1 1.600
Case 3 UDLPWXPWYA  1.2D+1.0L+1.6PWXPWY 1.2 12 1 1.600
Case 3 UDLPWXPWYMX' 1.2D+1.0L+1.6PWXPWYMXY 12 12 5l 1600
WIND MID RISE  Strength Limit States { Concrete Frame Design ACI 318 DEAD SDEAD (4% 3 PWX PWY PWXMTX PWYMTY PWXPWY  PWEPWYMTXY
Case 1 SDDPWX 1.0D+1.0PWX 1.0 1.0 0.750
Case 1l SDDPWY 1.0D0+1.0PWY 1.0 1.0 0.750
Casel SDDPWXPMX  1.0D+1.0PWXMX 10 10 0,750
Case 1 SDDPWYPMY 1.0D+1.0PWYMY 1.0 1.0 0.750
Casel SDDPWXPWY 1.0D+1.0PWXPWY 10 10 0.750
Casel SDDPWXPWYMX 1.0D+1.0PWXPWYMXY 1.0 1.0 0.750
Case 2 SDLPWX 1.0D+0.75L+0.75PWX 10 1.0 0.75 0.5625
Case2 SDLPWY 1.0D+0.751+0.75PWY 1.0 1.0 Q.75 0.5625
Case2 SDLPWXPMX 1.0D+0.75L+0.75PWXMX 10 10 0.75 0.5625
Case2 SDLPWYPMY 1.0D+0.75L+0.75PWYMY 10 10 0.75 0.5625
Case 2 SDLPWXPWY 1.0D+0.75L+0.75PWXPWY 1.0 1.0 0.75 0.5625
Case 2 SDLPWXPWYMX) 1.0D+0.75L+0.75PWXPWYMXY 1.0 10 075 0.5625
Case 3 SDPWX 0.60D + 1.0PWX 0.6 06 0.750
Case 3 SDPWY 0.60D + 1.0PWY 0.6 0.6 0.750
Case 3 SDPWXPMX 0.60D + 1.0PWXMX 06 06 0.750
Case3 SDPWYPMY 0.60D + 1.0PWYMY 06 0.6 0.750
Case3 SDPWXPWY 0.60D + 1.0PWXPWY 06 06 0.750
Case 3 SDPWXPWYMNXY 0.60D + 1.0PWXPWYMXY 0.6 0.6 0.750
Allovwabla Stress Limit States (far Pile Design) DEAD  3DEAD LIVE
Case 1 AD 1.0D 1.0 1.0
Lase 2 ADL LO[D4L) 1.0 10 1.0
WIND MID RISE  Aliowable Stress Limit States (for Pile Design) DEAD SDEAD LIVE PWX PWY PWXMTX PWYMTY PWXPWY  PWXPWYMTXY
Casel ADDPWX 1.0D+1.0PWX 10 1.0 10
Case 1 ADDPWY 1.0D+1.0PWY 10 1.0 Lo
Casel ADDPWXPMX 1.0D+1.0PWXMX 10 1.0 1.0
Casel ADDPWYPMY 1.0D+1.0PWYMY 1.0 1.0 1.0
Casel ADDPWXPWY  1.0D+1.0PWXPWY 1.0 1.0 1.0
Casel ADDPWXPWYMX 1.0D+1.0PWXPWYMXY 10 1.0 10
Case 2 ADPWX 0.60D + 1.0PWX 0.6 0.6 10
Case 2 ADPWY 0.60D + 1.0PWY 0.6 0.6 10
Case 2 ADPWXPMX 0.60D + 1.0PWXMX 0.6 0.6 1.0
Case 2 ADPWYPMY 0.600 + 1.0PWYMY (£ 0.6 10
Case 2 ADPWXPWY 0.60D + 1.0PWXPWY 0.6 0.6 10
Case 2 ADPWXPWYMNXY 0.60D + 1.0PWXPWYMXY 06 0.6 i0
Case 3 ADLPWX 1.0D+0.75L+0.75PWX 10 1.0 0.75 0.75
Case 3 ADLPWY 1.0D+0.75L+0.75PWY 10 10 0.75 0.75
Case 3 ADLPWXPMX 1.0D+0.75L+0.75PWXMX 1.0 10 0.75 0.75
Case 3 ADLPWYPMY 1.0D+0.75L+0.75PWYMY 0 10 0.75 07s
Case 3 ADLPWXPWY 1.0D+0.75L+0.75PWXPWY ic 1.0 0.75

Case 3 ADLPWXPWYMX' 1.0D+0.751+0,7SPWXPWYMXY 1.0 10 0.75
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STRUCTURE 3D
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POST-TENSION SLAB DESIGN
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1 - USER SPECIFIED GENERAL ANALYSIS AND DESIGN PARAMETERS

Parameter Value Parameter Value
Concrete Fy (Main bars) 4.00 T/em 2
F'c for BEAMS/SLABS 320.00 Kg/cm 2 Fy (Shear reinforcement) 4.00 T/em 2
F'ci for BEAMS/SLABS 240.00 Kg/cm 2 Minimum Cover at TOP 2.50 cm
For COLUMNS/WALLS 320.00 Kg/cm 2 Minimum Cover at BOTTOM 2.50 cm
Ec for BEAMS/SLABS 270.00 T/em 2 Post-tensioning
For COLUMNS/WALLS 270.00 T/cm 2 SYSTEM BONDED
CREEP factor 2.00 Fpu 18.70 T/cm 2
CONCRETE WEIGHT NORMAL Fse 10.80 T/icm 2
UNIT WEIGHT 2400.00 Kg/m 3 Strand area 0.990 cm 2
Tension stress limits / (f'c)1/2 Min CGS from TOP 4.20 cm
At Top 1.590 Min CGS from BOT for interior spans 5.60 cm
At Bottom 1.590 Min CGS from BOT for exterior spans 5.60 cm
Compression stress limits / fc Min average precompression 10.00 Kg/ecm 2
At all locations 0.450 Max spacing / slab depth 8.00
Tension stress limits (initial) / (f'c)1/2 Analysis and design options
At Top 0.795 Structural system - Equiv Frame TWO-WAY
At Bottom 0.795 Moments reduced to face of support YES
Compression stress limits (initial) / fic Moment Redistribution NO
At all locations 0.600 DESIGN CODE SELECTED ACI-318 (1999)
Reinforcement
2 - INPUT GEOMETRY
2.1 Principal Span Data of Uniform Spans
Span | Form |Length| Width | Depth [TF Width| TF BF/MF | BF/MF Rh Right |Left Mult.
Thick. | Width | Thick. Mult.
m cm cm cm cm cm cm cm
1 1 5.45 | 100.00 | 25.00 0.00 1.50 3.55
2 1 5.35 | 100.00 | 25.00 0.00 1.50 3.55
3 1 5.45 | 100.00 | 25.00 0.00 1.50 3.55 |
4 1 5.35 | 100.00 | 25.00 0.00 1.50 3.55
5 1 5.45 | 100.00 | 25.00 0.00 1.50 3.55
2.7 Support Width and Column Data
Joint | Support | Length | B(DIA.) | DLC | % LC |CBCLC| Length | B(DIA)| DUC | % UC |CBCUC
Width LC LC uc uc
cm m cm cm m cm cm
1 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
2 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
3 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
4 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
5 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
6 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
3 - INPUT APPLIED LOADING
3.1 Loading As Appears in User's Input Screen
Span | Class | Type W P1 P2 A B C F M
T/m2 T/m T/m m m m T T-m
1 LL U 0.200
1 SDL U 0.300
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2 LL U 0.200
2 SDL U 0.300
3 LL U 0.200
3 SDL U 0.300
4 LL U 0.200
4 SDL U 0.300
5 LL U 0.200
5 SDL U 0.300

NOTE: SELFWEIGHT INCLUSION REQUIRED (SW= SELF WEIGHT Computed from geometry
input and treated as dead loading. Unit selfweight W = 2400.0 Kg/m*3
NOTE: LIVE LOADING is SKIPPED with a skip factor of  0.75

3.2 Compiled loads

Span | Class | Type P1 P2 F M A B C Reduction
Factor
T/m T/m T T-m m m m %

1 LL U 1.010 0.000

1 SDL U 1.515

1 SW U 3.030

2 LL U 1.010 0.000

2 SDL U 1.515

2 SW U 3.030

3 LL U 1.010 0.000

3 SDL U 1.515

3 SW U 3.030

4 LL U 1.010 0.000

4 SDL U 1.515

4 sSwW U 3.030

5 LL U 1.010 0.000

5 SDL U 1.515

5 SW U 3.030

4 - CALCULATED SECTION PROPERTIES

4.1 Section Properties of Uniform Spans and Cantilevers

Span Area | Yb Yt
cm2 cm4 cm cm

1 12625.00 0.66E+06 12.50 12.50

2 12625.00 0.66E+06 12.50 12.50

3 12625.00 0.66E+06 12.50 12.50

4 12625.00 0.66E+06 12.50 12.50

5 12625.00 0.66E+06 12.50 12.50

5 - MOMENTS, SHEARS AND REACTIONS

5.1 Span Moments and Shears (Excluding Live Load)

Span |Load Case| Moment Moment Moment Shear Shear

Left Midspan Right Left Right
T-m T-m T-m T T

1 SW -3.79 4.89 -8.93 -7.31 9.20

2 SW -8.12 3.18 -7.20 -8.28 7.93

3 SW -7.48 3.77 -7.48 -8.26 8.26

4 SW -7.20 3.18 -8.12 -7.93 8.28

5 SwW -8.93 4.89 -3.79 -9.20 7.31



OS
Text Box

OS
Text Box


1 SDL -1.89 2.45 -4.46 -3.66 4.60
2 SDL -4.06 1.59 -3.60 -4.14 3.97
3 SDL -3.74 1.89 -3.74 -4.13 413
4 SDL -3.60 1.59 -4.06 -3.97 4.14
5 SDL -4.46 2.45 -1.89 -4.60 3.66
1 XL 0.00 0.00 0.00 0.00 0.00
2 XL 0.00 0.00 0.00 0.00 0.00
3 XL 0.00 0.00 0.00 0.00 0.00
4 XL 0.00 0.00 0.00 0.00 0.00
5 XL 0.00 0.00 0.00 0.00 0.00
5.2 Reactions and Column Moments (Excluding Live Load)
Joint |Load Case Reaction Moment Moment
Lower Column | Upper Column
T T-m T-m
1 SwW 7.31 -1.97 -1.82
2 SwW 17.48 0.42 0.39
3 SwW 16.19 -0.14 -0.13
4 SwW 16.19 0.14 0.13
5 SwW 17.48 -0.42 -0.39
6 sSwW 7.31 1.97 1.82
1 SDL 3.66 -0.98 -0.91
2 SDL 8.74 0.21 0.19
3 SDL 8.09 -0.07 -0.07
4 SDL 8.09 0.07 0.07
5 SDL 8.74 -0.21 -0.19
6 SDL 3.66 0.98 0.91
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
3 XL 0.00 0.00 0.00
4 XL 0.00 0.00 0.00
5 XL 0.00 0.00 0.00
6 XL 0.00 0.00 0.00
5.3 Span Moments and Shears (Live Load)
Span Moment Moment Moment Moment Moment Moment Shear Shear
Left Max Left Min Midspan [Midspan Min| Right Max | Right Min Left Right
Max
T-m T-m T-m T-m T-m T-m T T
1 -1.26 0.20 1.63 -0.26 -2.98 -0.56 -2.44 3.07
2 -2.71 -0.56 1.32 -0.52 -2.40 -0.33 -2.76 2.64
3 -2.49 -0.37 1.41 -0.47 -2.49 -0.37 -2.75 2.75
4 -2.40 -0.33 1.32 -0.52 -2.71 -0.56 -2.64 2.76
5 -2.98 -0.56 1.63 -0.26 -1.26 0.20 -3.07 2.44
5.4 Reactions and Column Moments (Live Load)
Joint | Reaction Reaction Moment Moment Moment Moment
Max Min Lower Lower Upper Upper
Column Max| Column Min |{Column Max| Column Min
T T T-m T-m T-m T-m
1 2.44 -0.17 0.1 -0.66 0.10 -0.61
2 5.83 1.95 0.49 -0.39 0.45 -0.36
3 5.40 1.79 0.44 -0.47 0.40 -0.44
4 5.40 1.79 0.47 -0.44 0.44 -0.40
5 5.83 1.95 0.39 -0.49 0.36 -0.45
6 2.44 -0.17 0.66 -0.11 0.61 -0.10
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6 - MOMENTS REDUCED TO FACE OF SUPPORT

6.1 Reduced Moments at Face of Support (Excluding Live Load)
Span | Load Moment Moment Moment

Case Left Midspan Right
T-m T-m T-m

1 SW -2.55 4.89 -7.36
2 SwW -6.72 3.18 -5.86
3 Sw -6.08 3.77 -6.08
4 Sw -5.86 3.18 -6.72
5 SwW -7.36 4.89 -2.55
1 SDL -1.28 2.45 -3.68
2 SDL -3.36 1.59 -2.93
3 SDL -3.04 1.89 -3.04
4 SDL -2.93 1.59 -3.36
5 SDL -3.68 2.45 -1.28
1 XL 0.00 0.00 0.00
2 XL | 0.00 0.00 0.00
3 XL | 0.00 0.00 0.00
4 XL 0.00 0.00 0.00
5 XL 0.00 0.00 0.00

6.2 Reduced Moments at Face of Support (Live Load)

Span |Moment LeftMoment Left| Moment Moment Moment Moment
Max Min Midspan |Midspan Min| Right Max | Right Min
Max

T-m T-m T-m T-m T-m T-m

1 -0.85 0.17 1.63 -0.26 -2.45 -0.54

2 -2.24 -0.55 1.32 -0.52 -1.95 -0.34

3 -2.03 -0.37 1.41 -0.47 -2.03 -0.37

4 -1.95 -0.34 1.32 -0.52 -2.24 -0.55

5 -2.45 -0.54 1.63 -0.26 -0.85 0.7

7 - SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

7.1 Tendon Profile
Tendon A
Span | Type X1/L X2/L X3/L AL

1 1 0.100 0.500 0.100 -
2 1 | 0.100 0.500 0.100 o
3 1 0.100 0.500 0.100 .
4 1 | 0.100 0.500 0.100 —
5 1 | 0.100 0.500 0.100 -
7.2 Selected Post-Tensioning Forces and Tendon Drape
Tendon A
Span Force CGS Left | CGSC1 | CGS C2 |CGS Right P/A Whal WBal (%DL)
T cm cm cm cm kg/cm2 T/-
1 157.953 -12.50 - -19.40 -6.20 12.51 4.276 94
2 '167.888 -6.20 - -17.40 -6.20 13.30 5.256 116
3 148.434 -6.20 - -19.40 -6.20 11.76 5.277 116
4 167.888 -6.20 - -17.40 -6.20 13.30 5.256 116
5 157.953 -6.20 — -19.4C -12.50 12.51 4.276 94
All Tendons
Span Force Total P/A | Total WBal
(%DL)
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T kg/cm2
1 157.953 12.51 94
2 167.888 13.3 116
3 148.434 11.76 116
4 167.888 13.3 116
5 1567.953 12.51 94
Approximate weight of strand: 327.0 Kg
7.3 Tendon Extents and Stressing Conditions
Type | Num Force Left End Right End | From To Extension
A 15 10.74 Live Live 1 5 o
7.4 Required Minimum Post-Tensioning Forces
Based on Stress Conditions Based on Minimum P/A
Type Left Center Right Left Center Right
T T T T T T
1 0.00 0.00 0.00 126.25 126.25 126.25
2 0.00 0.00 0.00 126.25 126.25 126.25
3 0.00 0.00 0.00 126.25 126.25 126.25
4 0.00 0.00 0.00 126.25 126.25 126.25
5 0.00 0.00 0.00 126.25 126.25 126.25
7.5 Service Stresses (tension shown positive)
Envelope of Service 1
Span Left Left Left Left | Center | Center | Center | Center | Right | Right | Right | Right
Top Top Bot Bot Top Top Bot Bot Top Top Bot Bot
Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C
kag/em2 | kg/em2 | ka/em2 | ka/cm2 | kg/cm2 | kg/em?2 | kg/em2 | kg/em?2 | ka/em?2 | kg/cm?2 | kg/em2 | ka/cm?2
1 — -12.76 - | -13.02 -15.28 e -13.34 o -14.87 | -—- -16.04
2 — -15.96 - | -14.99 -11.39 | - -1872 | - -17.12 -11.81
3 | - -16.81 | - -11.90 -10.43 — -16.65 —— -16.81 P— -11.90
4 | - 1712 | - -11.81 -1139 | - -18.72 -15.96 -14.99
5 | - -14.87 | - -16.04 -15.28 | - -13.34 | - -12.76 -13.02
7.6 Post-Tensioning Balance Moments, Shears and Reactions
Span Moments and Shears
Span | Moment Left |Moment Center| Moment Right | Shear Left Shear Right
T-m T-m Tm T T
1 4.10 -7.51 11.97 0.37 0.37
2 11.46 -7.09 11.16 0.06 0.06
3 11.42 -7.77 11.42 0.00 0.00
4 11.16 -7.09 11.46 -0.06 -0.06
5 11.97 -7.51 4.10 -0.37 -0.37
Reactions and Column Moments
Joint | Reaction Moment Moment
Lower Upper
Column Column
T T-m T-m
1 -0.369 2.281 2.108
2 0.309 -0.240 -0.221
3 0.060 0.144 0.133
4 0.061 -0.144 -0.133
5 0.308 0.240 0.221 |
6 -0.369 -2.281 -2.108
Note: Moments are reported at face of support
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8 - FACTORED MOMENTS AND REACTIONS ENVELOPE

8.1 Factored Design Moments (Not Redistributed)

Span Left Left Middle Middie Right Right
Max Min Max Min Max Min
T-m T-m T-m T-m T-m T-m
1 -2.48 -0.74 16.43 13.21 -17.19 -13.94
2 -16.01 -13.15 10.68 7.54 -14.01 -11.26
3 -14.33 -11.52 12.20 9.01 -14.33 -11.51
4 -14.01 -11.26 10.68 7.54 -16.02 -13.15
5 -17.19 -13.94 16.43 13.21 -2.48 -0.74

8.2 Reactions and Column Moments
Joint | Reaction Reaction Moment Moment Moment Moment

Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 19.13 14.70 -1.67 -2.97 -1.65 -2.74
2 46.92 40.34 1.47 -0.02 1.36 -0.02
3 43.23 37.10 0.58 -0.96 0.54 -0.89
4 43.23 37.10 0.96 -0.58 0.89 ~-0.54
5 46.92 40.33 0.02 -1.47 0.02 -1.36
6 19.13 14.70 2.96 1.67 2.74 1.55
8.3 Secondary Moments
Span Left Midspan Right
T-m T-m T-m
1 4.32 3.38 2.44
2 1.91 1.76 1.61
3 1.87 1.87 1.87
4 1.61 1.76 1.91
5 2.44 3.38 4.32

Note: Moments are reported at face of support

10 - MILD STEEL - NO REDISTRIBUTION

10.1 Required Rebar

10.2 Provided Rebar

13 - PUNCHING SHEAR REINFORCEMENT

13.1 Critical Section Geometry

Column | Layer Cond. a d b1 b2
cm cm cm cm

1 1 2 10.30 20.59 45.30 100.60

2 1 1 10.30 20.59 55.60 100.60

3 1 1 10.30 20.59 55.60 100.60

4 1 1 10.30 20.59 55.60 100.60

5 1 1 10.30 20.59 55.60 100.60

6 1 2 10.30 20.59 45.30 100.60

13.2 Critical Section Stresses
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Label | Layer | Cond. | Factored | Factored |Siress due|Stress due|Total stress| Allowable | Stress
shear moment to shear |to moment stress ratio
T T-m ka/cm2 kg/cm2 kg/cm2 kg/cm2
1 1 2 -19.13 +5.71 4.86 0.912 5.771 15.110 0.382
2 1 1 -46.92 -1.68 7.29 0.400 7.694 17.506 0.439
3 1 1 -43.24 +0.46 6.72 0.110 6.831 17.318 0.394
4 1 1 -43.24 -0.46 6.72 0.110 6.831 17.318 0.394
5 1 1 -46.92 +1.68 7.29 0.400 7.694 17.506 0.440
6 1 2 -19.13 -5.71 4.86 0.912 5.771 15.110 0.382
13.3 Punching Shear Reinforcement
Reinforcement option: Stirrups
Bar Size: 6
Col. Dist |N legs| Dist [N Legs| Dist [N legs| Dist |N Legs| Dist |N_Legs
cm cm cm cm cm
1
2
3
4
5
6
Dist. = Distance measured from the face of support
Note: Columns with --- have not been checked for punching shear.
Note: Columns with *** have exceeded the maximum allowable shear stress.
14 - DEFLECTIONS
14.1 Maximum Span Deflections - Service Combination 1
Span SW | SWH+PT | SW+PT+ |SW+PT+SDL ILE X Sustained Total
SDL +Creep
cni cm cm cm cm cm cm cm
1 0.1 0.0 0.0 0.0{18748) | 0.0(25687) 0.0(*****) 0.0(18748) | 0.0(11495)
2 0.0 0.0 0.0 -0.1(7707) | 0.0(50698) 0.0(*****) -0.1(7707) | -0.1(6690)
3 0.0 0.0 0.0 -0.1(9982) | 0.0(55972) 0.0(****) -0.1(9982) | -0.1(8471)
4 0.0 0.0 0.0 -0.1(7708) | 0.0(50691) 0.0(*+**) -0.1(7708) | -0.1(6690)
5 0.1 0.0 0.0 0.0(18748) | 0.0(25687) 0.0(*****) 0.0(18748) | 0.0(11495)
Note: Deflections are calculated using effective moment of inertia of cracked sections.
15 - FRICTION, ELONGATION AND LONG TERM LOSSES
15.1 Input Parameters
Parameter Value Parameter Value
Type of Strand Low Relaxation | Coefficient of Angular Friction (meu) | 0.25000 1/rad
Age of Concrete at Stressing 3 days Coefficient of Wobble Friction (K) 0.00700 rad/m
Ec at Stressing 304.00 T/cm?2 Ratio of Jacking Stress 0.75
Average Relative Humidity 80.00 percent Anchor Set 6.00 mm
Volume to Surface Ratio of Members 15.00 cm Tendon_A Stressing Method Both sides
Es of Strand 2030.00 T/icm2
156.2 Long-term Losses
Tendon Span Left Center Right
T/cm2 T/cm2 Ticm2
TENDON_A 1 0.51 0.58 0.66
TENDON_A 2 0.68 0.64 0.62
TENDON_A 3 0.61 0.59 0.61
TENDON_A 4 0.62 0.63 0.68
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[TENDON A] 5 | -0.66 [ 0.59 [ 0.51 |
15.3 Calculated Stresses After Friction and Long-term Losses
Tendon Span | Stress Left [Stress Center| Stress Right | Stress Left |Stress Center| Stress Right
FL Only FL Only FL Only FL+LTL FL+LTL FL+HLTL
T/em2 T/cm2 T/lem2 T/cm2 T/em2 T/em2
TENDON_A 1 10.68 11.22 12.00 10.18 10.63 11.34
TENDON_A 2 12.00 11.95 11.31 11.33 11.30 10.70
TENDON_A 3 11.31 10.57 11.31 10.70 9.98 10.71
TENDON_A 4 11.31 11.95 12.00 10.70 11.30 11.33
TENDON_A 5 12.00 11.22 10.68 11.34 10.63 10.18
15.6 Summa
Tendon Force Ext. | Start | End Ext. | Elong. Left | Elong Right | Anchor | Anchor | Max
Left | Span | Span | Right Left Right | Stress
ratio
T cm cm
TENDON A | 10.75 0.00 1 5 0.00 13.72 1.54 0.57 0.57 0.66
16 - Unbalanced Moment Reinforcement
16.1 Unbalanced Moment Reinforcement - No Redistribution
Joint{GammalGamma| Width | Width | Moment | Moment | Moment | Moment | As Top | As Bot |n Bar|n Bar
Left | Right | Left | Right | Left Neg | Left Pos | Right Neg | Right Pos Top | Bot
m m T-m T-m T-m T-m cm2 cm2
1 0.00 | 066 | 0.00 | 1.55 0.00 0.00 -2.48 0.00 0.00 0.00 0 0
2 | 066 | 066 | 1.55 | 1.565 -1.18 | 0.00 0.00 0.00 0.00 0.00 0 0
3 | 066 | 066 | 1.55 | 1.55 0.00 0.00 -0.32 0.00 0.00 0.00 0 0
4 | 066 | 066 | 1.55 | 1.55 -0.32 0.00 0.00 0.00 0.00 0.00 0 0
5 | 066 | 066 | 1.55 | 1.55 0.00 0.00 -1.18 0.00 0.00 0.00 0 0
6 | 066 | 0.00 | 1.55 | 0.00 -2.48 0.00 0.00 0.00 0.00 0.00 0 0
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1- USER SPECIFIED GENERAL ANALYSIS AND DESIGN PARAMETERS

Parameter Value Parameter Value
Concrete Fy (Main bars) 4.00 T/em 2
F'c for BEAMS/SLABS 320.00 Ka/cm 2 Fy (Shear reinforcement) 4.00 T/em 2
F'ci for BEAMS/SLABS 240.00 Kg/cm 2 Minimum Cover at TOP 2.50 cm
For COLUMNS/WALLS 320.00 Kg/cm 2 Minimum Cover at BOTTOM 2.50 cm
Ec for BEAMS/SLABS 270.00 T/ecm 2 Post-tensioning
For COLUMNS/WALLS 270.00 T/em 2 SYSTEM BONDED
CREEP factor 2.00 Fpu 18.70 T/icm 2
CONCRETE WEIGHT NORMAL Fse 10.80 T/cm 2
UNIT WEIGHT 2400.00 Kg/m 3 Strand area 0.980cm 2
Tension stress limits / (f'c)1/2 Min CGS from TOP 4.20 cm
At Top 1.590 Min CGS from BOT for interior spans 5.60 cm
At Bottom 1.590 Min CGS from BOT for exterior spans 5.60 cm
Compression stress limits / f'c Min average precompression 10.00 Ka/cm 2
At all locations 0.450 Max spacing / slab depth 8.00
Tension stress limits (initial) / (f'c)1/2 Analysis and design options
At Top 0.795 Structural system - Equiv Frame TWO-WAY
At Bottom 0.795 Moments reduced to face of support YES
Compression stress limits (initial) / f'c Moment Redistribution NO
At all locations 0.600 DESIGN CODE SELECTED ACI-318 (1999)
Reinforcement

2 - INPUT GEOMETRY

2.1 Principal Span Data of Uniform Spans

Span | Form [Length| Width | Depth |[TF Width] TF BF/MF | BF/MF Rh Right [Left Mult.
Thick. | Width | Thick. Mult.
m cm cm cm cm cm cm cm
1.50 | 100.00 | 25.00 0.00 2.68 2.73

7.10 | 100.00 | 25.00
5.10 | 100.00 | 25.00
1.60 | 100.00 | 25.00

0.00 2.68 2.73
0.00 2.68 2.73
0.00 2.68 2.73

QN =0
IR Y Y 'Y

2.7 Support Width and Column Data

Joint | Support | Length | B(DIA.)| DLC | % LC |CBCLC| Length | B(DIA)| DUC | % UC |[CBC UC
Width LC LC uc uc
cm m cm cm m cm cm
1 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
2 35.0 28 60.0 35.0 100 (1) 2.8 60.0 36.0 100 | (1)
3 35.0 28 80.0 35.0 100 (1) 2.8 80.0 35.0 100 | (1)

3 - INPUT APPLIED LOADING

3.1 Loading As Appears in User's Input Screen
Span | Class | Type w P1 P2 A B o] F M
T/m2 T/m T/m m m m T T-m
CANT | LL u 0.200
CANT | SDL u 0.300
1 LL u 0.200
1 SDL u 0.300
2 LL u 0.200
2 SDL u 0.300
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CANT

LL U

0.200

CANT

SDL U

0.300

NOTE: SELFWEIGHT INCLUSION REQUIRED (SW= SELF WEIGHT Computed from geometry

input and treated as dead loading. Unit selfweight W =2400.0 Kg/m*3

NOTE: LIVE LOADING is SKIPPED with a skip factorof  0.75
3.2 Compiled loads
Span | Class | Type P1 P2 F M Reduction
Factor
T/m T/m T T-m %
CL LL U 1.082 0.000
CL SDL U 1.623
CL SW U 3.246
1 LL U 1.082 0.000
1 SDL U 1.623
1 SW U 3.246
2 LL U 1.082 0.000
2 SDL U 1.623
2 SW U 3.246
CR LL U 1.082 0.000
CR SDL U 1.623
CR SW U 3.246

4 - CALCULATED SECTION PROPERTIES

4.1 Section Properties of Uniform Spans and Cantilevers

Span Area | Yb Yt
cm2 cmé cm cm
CANT 13525.00 0.70E+06 12.50 12.50
1 13525.00 0.70E+06 12.50 12.50
2 13525.00 0.70E+06 12.50 12.50
CANT 13525.00 0.70E+06 12.50 12.50
5 - MOMENTS, SHEARS AND REACTIONS
5.1 Span Moments and Shears (Excluding Live Load)
Span |Load Case| Moment Moment Moment Shear Shear
Left Midspan Right Left Right
T-m T-m T-m T T
CANT SW e -3.65 — 4.87
1 SW -8.90 9.06 -13.88 -10.82 12.23
2 SW -11.79 2.45 -4.43 -9.72 6.83
CANT SW -4.15 — P -5.19 —
CANT SDL - — -1.83 e 2.43
1 SDL -4.45 4.53 -6.94 -5.41 6.11
2 SDL -5.89 1.22 -2.21 -4.86 3.42
CANT SDL -2.08 — — -2.60
CANT XL | — | 0.00 P 0.00
1 XL 0.00 0.00 0.00 0.00 0.00
2 XL 0.0C 0.00 0.00 0.0C 0.00
CANT XL 000 | -— | - 0.00 e
5.2 Reactions and Column Moments (Excluding Live Load)
[ Joint [LoadCase] Reaction | Moment |  Moment
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Lower Column | Upper Column

T T-m T-m

1 sw 15.69 -2.73 -2.52

2 SwW 21.95 1.09 1.01

3 SwW 12.03 0.14 0.13

1 SDL 7.85 -1.36 -1.26

2 SDL 10.97 0.54 0.50

3 SDL 6.01 0.07 0.07

1 XL 0.00 0.00 0.00

2 XL 0.00 0.00 0.00

3 XL 0.00 0.00 0.00

5.3 Span Moments and Shears (Live Load)
Span Moment Moment Moment Moment Moment Moment Shear Shear
Left Max Left Min Midspan |Midspan Min| Right Max | Right Min Left Right
Max
T-m T-m T-m T-m T-m T-m T T

CL - | e — 122 | 1.62
1 -2.97 -0.29 3.02 -0.43 -4.63 -0.47 -3.61 4.08
2 -3.93 -1.03 1.58 -0.96 -1.53 -0.20 -3.24 2.28
CR -1.38 | — e e -1.73 | -

5.4 Reactions and Column Moments (Live Load)
Joint | Reaction Reaction Moment Moment Moment Moment

Max Min Lower Lower Upper Upper
Column Max| Column Min [Column Max| Column Min
T T T-m T-m T-m T-m
1 5.23 1.18 0.33 -1.01 0.30 -0.93
2 7.32 1.99 0.61 -0.33 0.56 -0.31
3 4.01 1.00 0.47 -0.43 0.43 -0.40

6 - MOMENTS REDUCED TO FACE OF SUPPORT

6.1 Reduced Moments at Face of Support (Excluding Live Load)
Span | Load Moment Moment Moment
Case Left Midspan Right
T-m T-m T-m
CANT| SW | oo | e -2.85
1 SW -7.05 9.06 -11.79
2 SW -10.14 245 -3.28
CANT | SW -3.30 o —
CANT| SDL | - e -1.42
1 SDL -3.53 4.53 -5.90
2 SDL -5.07 1.22 -1.64
CANT | SDL 165 | e | e
CANT| XL | e | e 0.00
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
CANT | XL 000 | - | e

6.2 Reduced Moments at Face of Support (Live Load)

Span [Moment LeftMoment Left| Moment Moment Moment Moment
Max Min Midspan |Midspan Min| Right Max | Right Min
Max
T-m T-m T-m T-m T-m T-m
CL | - e D 09 | -
1 -2.35 -0.29 3.02 -0.43 -3.93 -0.46
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2

-3.38

-1.17

CR

-1.10

7 - SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

7.1 Tendon Profile

Tendon A
Span | Type X1/L X2/L X3/L AJL
CL 1 -— - 0.100 -
1 1 0.100 0.500 0.100 -
2 1 0.100 0.500 0.100
CR 1 0.100 - -— -
7.2 Selected Post-Tensioning Forces and Tendon Drape
Tendon A
Span Force CGS Left | CGSC1 | CGS C2 |CGS Right P/A Whal WBal (%DL)
T cm cm cm cm ka/cm2 T/
CL 141.086 -12.50 -8.20 10.70 5.530 114
1 154.832 -8.20 -19.40 -4.20 11.45 3.243 67
2 147.198 -4.20 -—- -18.50 -8.20 10.88 5.569 114
CR 136.120 -8.20 -—- - -12.50 10.36 4.708 97
All Tendons
Span Force Total P/A | Total WBal
(%DL)
T kg/cm2
CL 141.086 10.7 114
1 154.832 11.45 67
2 147.198 10.88 114
CR 136.12 10.36 97
Approximate weight of strand: 177.4 Kg
7.3 Tendon Extents and Stressing Conditions
Type | Num Force Left End Right End | From To Extension
A 14 10.69 Live Dead CL CR —
7.4 Required Minimum Post-Tensioning Forces
Based on Stress Conditions Based on Minimum P/A
Type Left Center Right Left Center Right
T T T T T T
CL | — | 0.00 el 135.25
1 0.00 5.90 43.75 135.25 135.25 135.25
2 20.42 0.00 0.00 135.25 135.25 135.25
CR 000 | - — 135.25 - | e
7.5 Service Stresses (tension shown positive)
Envelope of Service 1
Span Left Left Left Left | Center | Center | Center | Center | Right | Right Right Right
Top Top Bot Bot Top Top Bot Bot Top Top Bot Bot
Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C
kg/em2 | kg/em2 | kg/em2 | ka/em2 | kg/em2 | kg/em2 | kg/em2 | ka/em2 | ka/em2 | kg/em2 | kg/em2 | ka/ecm2
CL | e | e P il Bl M M M B -11.58 P— -11.20
1 | - -7.51 | - -18.26 — -24.94 | 2.05 -4.08 2.46 -4.51 P— -25.88
2 — -7.63 | - 2139 | - 680 | -— -19.48 | - -14.48 | —- -8.31
CR P 086 | -—- -12.39 —-- il el M e e e
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7.6 Post-Tensioning Balance Moments, Shears and Reactions
Span Moments and Shears

Span | Moment Left |Moment Center| Moment Right Shear Left Shear Right
T-m T-m T-m T T
CL 485 | - 7.33
1 8.72 -9.01 1363 | 0.18 0.18
2 13.02 -7.55 7.24 0.01 0.01
CR 4.78 671 | e
Reactions and Column Moments
Joint | Reaction Moment Moment
Lower Upper
Column Column
T T-m T-m
1 -0.179 1.426 1.318
2 0.174 -0.193 -0.178
3 0.005 -0.817 -0.756
Note: Moments are reported at face of support

8 - FACTORED MOMENTS AND REACTIONS ENVELOPE

8.1 Factored Design Moments (Not Redistributed)

Span Left Left Middle Middle Right Right
Max Min Max Min Max Min
T-m T-m T-m T-m T-m T-m
CL | - e e 760 | -
1 -16.08 -12.59 26.53 20.66 -29.45 -23.56
2 -25.44 -20.88 9.40 5.08 -7.30 -5.65
CR -879 | - — | e ——— | e

8.2 Reactions and Column Moments
Joint | Reaction Reaction Moment Moment Moment Moment

Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 41.66 34.77 -3.74 -6.01 -3.46 -5.55
2 58.70 49.65 3.12 1.62 2.89 1.41
3 32.08 26.97 0.28 -1.26 0.26 -1.16
8.3 Secondary Moments
Span Left Midspan Right
T-m T-m T-m
1 2.72 2.36 1.99
2 1.60 1.69 1.57

Note: Moments are reported at face of support

10 - MILD STEEL - NO REDISTRIBUTION
10.1 Required Rebar

10.2 Provided Rebar

13 - PUNCHING SHEAR REINFORCEMENT
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13.1 Critical Section Geometry

Column | Layer Cond. a d b1 b2
cm cm cm cm
1 1 1 10.30 20.59 55.60 100.60
2 1 1 10.30 20.59 55.60 80.59
3 1 1 10.30 20.59 55.60 100.60
13.2 Critical Section Stresses
Label | Layer | Cond. | Factored Factored |Stress due|Stress due [Total stress| Allowable | Siress
shear moment to shear |to moment stress ratio
T T-m ka/cm2 kg/ecm2 kg/cm2 kg/em2
1 1 1 -41.72 +11.24 6.49 2.674 9.159 16.854 0.543
2 1 1 -58.62 -5.21 10.45 1.594 12.045 17.087 0.705
3 1 1 -32.08 +0.84 4.99 0.201 5.188 16.745 0.310
13.3 Punching Shear Reinforcement
Reinforcement option: Stirrups
Bar Size: 6
Col. Dist |N Legs| Dist |N Legs| Dist |N Legs| Dist |N Legs| Dist |N Legs
cm cm cm cm cm
1
2
3
Dist. = Distance measured from the face of support
Note: Columns with -— have not been checked for punching shear.
Note: Columns with *** have exceeded the maximum allowable shear stress.
14 - DEFLECTIONS
14.1 Maximum Span Deflections - Service Combination 1
Span SW | SW+PT | SW+PT+ [SW+PT+SDL LL X Sustained Total
SDL +Creep
cm cm cm cm cm cm cm cm
CL -0.1 0.0 -0.1 -0.3(569) 0.0(4589) 0.0(*****) -0.3(569) -0.3(5086)
1 0.2 0.0 0.1 0.4(1922) | 0.1(11430) 0.0(*****) 0.4(1922) 0.4(1646)
2 0.0 -0.1 0.0 -0.1(3484) | 0.0(30484) 0.0(*****) -0.1(3484) | -0.2(3126)
CR 0.0 0.0 0.0 0.1(2401) 0.0(8581) 0.0(****) 0.1(2401) 0.1(1876)
Note: Deflections are calculated using effective moment of inertia of cracked sections.
15 - FRICTION, ELONGATION AND LONG TERM LOSSES
15.1 Input Parameters
Parameter Value Parameter Value
Type of Strand Low Relaxation | Coefficient of Angular Friction (meu) | 0.25000 1/rad
Age of Concrete at Stressing 3 days Coefficient of Wobble Friction (K) 0.00700 rad/m
Ec at Stressing 304.00 T/cm2 Ratio of Jacking Stress 0.75
Average Relative Humidity 80.00 percent Anchor Set 6.00 mm
Volume to Surface Ratio of Members 15.00 cm Tendon_A Stressing Method Left side
Es of Strand 2030.00 T/cm2
15.2 Long-term Losses
Tendon Span Left Center Right
T/cm2 T/em2 T/cm2
TENDON A| CL 0.37 0.38 0.42
TENDON_A 1 0.41 0.42 0.47
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TENDON_A 2 0.48 047 0.42
TENDON A| CR 0.40 0.37 0.37
15.3 Calculated Stresses After Friction and Long-term L«
Tendon Span | Stress Left |Stress Center| Stress Right | Stress Left [Stress Center| Stress Right
FL Only FL Only FL Only FL+LTL FL+LTL FL+LTL
T/em2 T/em2 T/lem2 T/em2 T/lem2 T/ecm2
TENDON_A| CL 0.00 0.01 0.04 0.00 0.00 0.00
TENDON_A 1 0.04 0.10 0.16 0.00 0.00 0.00
TENDON_A 2 0.16 0.22 0.27 0.00 0.00 0.00
TENDON A| CR 0.27 0.29 0.31 0.00 0.00 0.00
15.6 Summa
Tendon Force Ext. | Start | End Ext. | Elong. Left | Elong Right | Anchor | Anchor | Max
Left | Span | Span | Right Left Right | Stress
ratio
T cm cm ]
TENDON_A 0.00 0.00 CL 4 0.00 0.11 -0.00 0.00 0.02 0.02

16 - Unbalanced Moment Reinforcement

16.1 Unbalanced Moment Reinforcement - No Redistribution

JointiGammalGamma| Width | Width | Moment | Moment | Moment | Moment | As Top | As Bot |n Bar|n Bar
Left | Right | Left | Right | Left Neg | Left Pos | Right Neg | Right Pos Top | Bot
m m T-m T-m T-m T-m cm2 cm2
1 066 | 066 | 1.55 | 1.55 0.00 0.00 -8.48 0.00 0.00 0.00 0 0]
2 | 064 | 064 | 1.35 | 1.35 -4.02 0.00 0.00 0.00 0.00 0.00 0 | 0|
3 | 066 | 066 | 1.55 | 1.55 0.00 0.00 -1.49 0.00 0.00 0.00 0 0
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BEAM DESIGN
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ACI 318-08 Beam Section Desigh (Summary)

Beam Element Details

Level Element | Unique Name | Section ID  Combo ID | Station Loc | Length (m) LLRF

Type

R2 roor LIFT) B1 1 ' B200x400 ubL 0 2.85 1

Sway Special

Section Properties

b(m) h(m) bim) | dim) du(m) du(m)
0.2 0.4 02 | 0 0.04 0.04

Material Properties

_E_c(tonflm’) f'. (tonfim?) | Lt. Wt Factor (Unitless) | f,(tonf/m?)  f (tonf/m?)
2701170 | 3200 1 40000 40000

Design Code Parameters

¢ P criea & cspiral P vis bvs | P vjoint
0.9 0.7 0.75 0.85 ) 0.85 | 0.85

Design Moment and Flexural Reinforcement for Moment, M,

Design |Design -Moment +Moment | Minimum | Required

Moment u Rebar Rebar Rebar Rebar

tonf-m tonf m? m? m? m?
Top (+2 Axis) | -5.5386 | -0.1703 | 0.00045 0 0.000256 = 0.00045
Bottom (-2 AXis) 27693 | -0.1703 | 0 0.000221 | 0.000256 = 0.000256

Shear Force and Reinforcement for Shear, V;

ShearV,, Shear ¢V . Shear ¢V ShearV, | RebarA,is
tonf tonf tonf tonf m#/m

27612 5.8057 0 3.4948 | 0
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Perimeter, Perimeter,

P Pn
m m

Tu ¢T . 14 Rebar A./s | Rebar A, Cover | AreaA, | AreaA.,  AreaA,
tonf-m tonf-m m#m m? m m? m? m?

02742 02138 0.00014 | 0.000358 0.04445 008 | 00346 00294 12 0.8444
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ACI 318-08 Beam Section Design (Summary)

2

A

Beam Element Details

Level Element Unique Name SectionID Combo ID Station Loc | Length {m)

LLRF Type
DECK B7 18 B350x700 ubL 2.95511 6.89525

1 Sway Special

Section Properties

b {m) h (m) bi(m) | ds(m) | du(m) do (M)
0.35 0.7 0.35 4] 0.04 0.04

Material Properties

E.(tonfim?) f.(tonfim?) | Lt.Wt Fact;r {Unitless) | f,(tonfim?) | f. (tonf/m?)

2701170 3200 1 40000 40000
Design Code Parameters
¢ T ¢ CTied ¢ CSpiral ¢ Vns ¢ Vs ¢ Vjoint
0.9 0.7 0.75 0.85 0.85 0.85

Design Moment and Flexural Reinforcement for Moment, M ;

Design Design -Moment +Moment Minimum Required
Moment P. Rebar Rebar Rebar Rebar

| tonf-m tonf m? m? m? m?
Top (+2 Axis) | -5.9052 | 5.1928 @ 0.000175 0 0.000334 0.000334
Bottom (-2 Axis) | 41.4451 | 5.1928 0 0.001786 @ 0.000822 0.001786

Shear Force and Reinforcement for Shear, V.,

Shear V., Shear ¢V . Shear ¢V | Shear V, | RebarA,fs
tonf tonf tonf tonf m*m
04411 18.6267 0 | 51734 0



OS
Text Box

OS
Text Box


Perimeter, Perimeter,

Tu T /4 Rebar A:/s  Rebar A, | Cover | AreaA. | AreaA.,, AreaA,
tonf-m | tonf-m m?m m? m m? m? m? Pe Ph
| m m
08499 |  1.2151 0 | 0 [004445) 0245 01596  0.1356 2.1 1.7444
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ACI 318-08 Beam Section Design (Summary)

2

il

Beam Element Details

Level | Element Unique Name | Section ID Combo ID | Station Loc | Length (m) | LLRF

Type
DECK BS 15 | B350x700 uDL 3.15074 3.4 1

Sway Special

Section Properties

b(m) h{m) bim) de(m) da(m) dg(m)
0.35 0.7 0.35 0 0.04 0.04

Material Properties

E.(tonf/m?) | f.(tonf/m?) | Lt.Wt Factor (Unitless) | f,(tonf/m?) | f (tonfim?) -
2701170 3200 ' 1 '

N 40000 40000
Design Code Parameters
$r P cried & cspial P vos [ JVN & vioint
) 0.9 0.7 0.75 0.85 0.85 0.85

Design Moment and Fiexural Reinforcement for Moment, M ;

| Design | Design -Moment +Moment Minimum Required
Moment P. Rebar Rebar Rebar Rebar

| tonf-m tonf m? m? m? m?
~ Top (+2 Axis) | -23.2948 | 15462 | 0.000992 0 0000822 | 0.000992
Bottom (-2 Axis) | 2.6025 1.5462 0 0.000087 = 0.000147 | 0.000147 )
Shear Force and Reinforcement for Shear, V.,
Shear V. Shear ¢V . Shear ¢V , ShearV, | RebarA,/s
tonf tonf tonf tonf m2m

16.0002 18.6267 6.985 10.3753 0.00031
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T, | ¢To/4
tonf-m tonf-m
0.4348 1.1714

Rebar A:/s
m?/m

Rebar A, | Cover | Area A, | AreaA,, AreaA, | Perimeter, Perimeter,
m? m m? m? m | P Pn
m m
0 004445 0.245 01596 | 0.1356 2.1 17444
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COLUMN DESIGN
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ACI 318-08 Column Section Design (Summary)

L

Column Element Details

Level Element Unique Name | Section D Combo ID | Station Loc Length (m) | LLRF

Type

L2 c8 351 | €350x800 rcazo ubL 2.85 285 1

Sway Special

Section Properties

dc (m) Cover (Torsion) (m)
0.06 0.0273

b(m) | h(m)
0.35 0.8

Material Properties

E . (tonf/m?) | f.(tonf/im?) | Lt.Wt Factor (Unitless) = f,(tonfim?)  f (tonf/m?)

2701170 | 3200 | 1 40000 40000
Design Code Parameters
d, T ¢ CTied ¢ CSpiral ¢ Vns ¢ Vs d) Vjoint
0.9 0.7 0.76 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , M2 , Muw

Design P, | Design M, Design M,; Minimum M2 | Minimum M3  Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m | m? %
215.5698 -10.2699 -8.459 5.5488 8.459 0.0028
Axial Force and Biaxial Moment Factors

Cn Factor & s Factor & Factor K Factor Length
Unitless Unitless Unitless Unitless m

Major Bend(M3) 0.878618 | 1 1 1 2.85

Minor Bend(M2) 0.240859 1 1 1 2.85
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Notes:

Shear V, Shear ¢V . Shear ¢V , Shear ¢V, Rebar A,/s
tonf tonf tonf tonf m3m
Major, V2 0.1481 32.3192 0 0
Minor, V3 6.8423 28.9501 0 0
Joint Shear Check/Design
Joint Shear  Shear | Shear Shear Joint | Shear
Force VuTop V urot oV, Area Ratio
tonf tonf | tonf tonf m? Unitless
Major Shear, V., N/N N/N N/N N/N N/N N/N
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio = Minor Ratio
N/N N/N

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

L ] t [ )
-1
31' - 'Y
» [ ]

L} * [ ]

Column Element Details

Level Element Unique Name Section ID Combo ID | Station Loc | Length (m) LLRF Type
L3 C17 1300 C350x600 rcszo | ubL 0 2.85 1 Sway Special
Section Properties
b(m) h(m) | dc(m) | Cover (Torsion) (m)
0.35 0.6 0.06 0.0273
Material Properties
E.(tonfim?) | f.(tonf/m?) | LL.Wt Factor (Unitless) f,(tonf/m?) | f (tonfim?)
2701170 3200 1 40000 | 40000
Design Code Parameters
¢ T ¢ CTied ¢ CSpiral 4) Vns ¢ Vs ¢ Vjoint
0.9 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design forP, ,M,; , M

Minimum M2 . Minimum M3 Rebar Area Rebar %

Design P, | Design M., @ Design M
tonf tonf-m tonf-m tonf-m tonf-m m? %
392.7644 | -8.4848 -13.0555 10.1098 | 13.0555 0.00382 1.82
Axial Force and Biaxial Moment Factors
C  Factor &, Factor &, Factor K Factor Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) | 0.63318 1 1 _ 1 2.85
Minor Bend{M2) 0.200594 1 1 1 2.85
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Shear V, Shear ¢V . Shear ¢V . Shear ¢V, ] Rebar_A,,Ts

tonf tonf tonf tonf m?*/m
Major, V., 0.5498 35.5108 0 0 4]
Minor, V3 5.9431 32.6926 0 o] 0
Joint Shear Check/Design

Joint Shear Shear | Shear Shear Joint Shear

Force Vit | Vuta oV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V.. N/N N/N | NN N/N N/N N/N
Minor Shear, V3 N/N N/N | NN N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio = Minor Ratio

N/N N/N

Notes:
N/A: Not Applicable
N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level @ Element Unique Name Section ID Combo ID | Station Loc Length (m) LLRF Type

L7 C5 915 C350x600ecz0 | UDL 0 285 1 Sway Special

Section Properties

b{(m) h(m) |dc (m)_Cover(Torsion) (m)
0.35 0.6 0.06 0.0273

Material Properties

E.(tonfim?) @ f (tonfim?) Lt.Wt Factor (Unitless) | f,(tonfim?)  f (tonf/m?)
2701170 3200 1 40000 40000

Design Code Parameters

[ 2 ® cTied P cspial b ves b vs | P vjoint
0.9 0.7 0.75 0.85 0.85 | 0.85

Axial Force and Biaxial Moment Design forP, , My, , M

Design P, | Design M., Design M,; | Minimum M2 | Minimum M3 Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

319.8242 82323 -7.6032 8.2323 10.631 0.0021 1

Axial Force and Biaxial Moment Factors

Cn Factor : 8 .s Factor &, Factor K Factor | Length
Unitless Unitless | Unitless Unitless m
Major Bend(M3) _ 0.228832 ' 1 | 1 | 1 | 2.85

Minor Bend(M2) ~ 0.219799 | 1 | 1 1 2.85
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ShearV, = Shear¢V. | Shear¢V. SheardV, | RebarA.ls

tonf tonf tonf tonf m2m
Major, V2 5.521 31.7464 0 0 0
Minor, V3 3.3819 29.2269 0 0 0
Joint Shear Check/Design
Joint Shear Shear | Shear Shear Joint Shear
Force Vutop Vot PV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V. N/N NN NN NN | NN | NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

{6/5) Beam/Column Capacity Ratio

_Ma_jor Ratioﬁuﬁn;r_l“\;aa)
NN | NN

Notes:

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

N
3¢ .
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Column Element Details

Level | Element Unique Name Section ID Combo ID | Station Loc Length (m) LLRF Type

L5 | Cc3 1115 C350x800 rcaz ubDL 0 2.85 1 Sway Special

Section Properties

b(m) | h(m) dc(m)_Cover(Torsion)(m)
0.35 0.8 0.08 0.0273

Material Properties

E.(tonfim?) | f.(tonf/m?) | Lt.WtFactor (Unitless) | f,(tonfim*) | f,(tonfim?)
2701170 3200 1 40000 40000

Design Code Parameters

b+ P cried & cspiral P vis bvs @ vjoint
09 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , My , My,

Design P, = Design M., | Desigh M.: | Minimum M2 | Minimum M3 | Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

234.2853 -14.4168 12.0413 6.0305 9.1934 0.0028 1

Axial Force and Biaxial Moment Factors

Cn Factor ' 8, Factor | 5. Factor K Factor Length
Unitless | Unitless | Unitless Unitless m
Major Bend(M3) 0.244027 | 1 1 1 2.85

Minor Bend(M2) ~ 0.208521 | 1 ' 1 1 2.85
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Shear V, Shear ¢V . Shear ¢V , Shear ¢V, Rebar A,/s
tonf tonf tonf tonf m3/m
" Major, Vi, | 7.9433 33.312 0 0
Minor, Vs 10.2468 29.8394 0 0
Joint Shear Check/Design
Joint Shear | Shear  Shear = Shear  Joint | Shear
Force VuTop V1o V. Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V» N/N N/N N/N N/N N/N N/N
Minor Shear, Vs N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Hajor Ratio “.Mi_nt; Iao_

N/N N/N

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

L

Column Element Details

Level | Element | Unique Name Section ID Combo ID | Station Loc | Length (m) | LLRF Type
L4 C21 1205 C350x800 rcszo UDL 0 2.85 1 Sway Special
Section Properties
b(m) | h(m) | dc (m) | Cover (Torsion) {m)
0.35 08 | 006 0.0273
Material Properties
E.(tonfim?) | f.(tonf/m?) | Lt.Wt Factor (Unitless) | f,(tonfim?}  f (tonfim?)
2701170 - 3200 1 40000 40000
Design Code Parameters
¢ T ¢ CTied d’ CSpiral ¢ Vns d’ Vs : ¢ Vjoint
0.9 0.7 0.75 0.85 085 | 0.85

Axial Force and Biaxial Moment Design forP, , My , My

Design P, | Design M, | Design M;; Minimum M2 | Minimum M3 Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %
375.2859 10.5528 11.7725 9.6599 14.7262 _ 0.0028
Axial Force and Biaxial Moment Factors

Cn Factor | 8, Factor &, Factor K Factor Length
Unitless | Unitless Unitless Unitless m

Major Bend(M3) ~ 0.214633 | 1 1 1 285

Minor Bend(M2)_ 0.847733 1.092436 1 1 2.85



OS
Text Box


Shear V, Shear (]>V_c I Shear ¢V, Shear ¢V, Rebar A,/s
tonf tonf tonf tonf m¥m
Major, Vo 8.0923 40.7912 0 0 0
Minor, Vs 0.0329 36.539 0 0 0
Joint Shear Check/Design
Joint Shear | Shear = Shear Shear Joint - Shear
Force V . 7op V uTot V. Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V. N/N N/N NIN NN | NN N/N
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio
_.Major;?atid I I\iinor Ratio-
NN | NN

Notes:
N/A: Not Applicable
N/C: Not Catculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)
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Column Element Details

Level | Element Unique Name Section ID Combo ID | Station Loc Length (m) | LLRF |

Type
L8 C13 807 C350x800 FC320 uDL 0 2.85 1

| Sway Special

Section Properties

b(m) | h{m) | dc (m) Cover(Torsion)(m)
0.35 0.8 0.06 0.0273

Material Properties

E.(tonfim?) | f.(tonffm?) | Lt.WtFactor (Unitless) | f,(tonfim?) | f, (tonfim?)

2701170 | 3200 | 1 40000 40000
Design Code Parameters
o D cried & cspiral ®vns bve |  vioint
0.9 0.7 0.75 0.85 085 | 0.85

Axial Force and Biaxial Moment Design forP, , M, , My

Design P, | Design M., | Design M,; Minimum M2 | Minimum M3 | Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m ‘ tonf-m m? %

161.0013 -4.1442 -9.7771 4.1442 | 6.3177 0.0028 1

Axial Force and Biaxial Moment Factors

C . Factor 5, Factor & Factor K Factor | Length

Unitless Unitless ‘ Unitless Unitless m
Major Bend(M3) 0.322655 1 | 1 1 2.85
Minor Bend(M2) ~ 0.24844 1 !

1 1 2.85
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| Shearv, | Shear¢V. | Shear¢V. Shear$V,  RebarA,/s

tonf tonf tonf tonf m?m
Major, V.. 5.803 29.4247 0 0 0
Minor, V3 1.7226 26.3573 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear  Shear | Joint | Shear
Force VuTop VuTot V. Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V., NN NN N/N NN N/N N/N
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio = Minor Ratio
N/N NN

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level | Element Unique Name Section ID CombolD_Station Loc  Length (m)  LLRF Type

DECK C31 74 C350x800 rcaz ubL | 2.85 2.85 1 | Sway Special

Section Properties

b(m) | h(m) | dc(m)  Cover (Torsion) (m)
0.35 0.8 0.06 0.0273

Material Properties

E.(tonfim?) | f.(tonfim?) | Lt.Wt Factor (Unitless) f,(tonfim?) | f.. (tonfim?)
2701170 | 3200 1 40000 40000

Design Code Parameters

¢ ® criea @ cspiral P ves Pve :  vioint
0.8 0.7 0.75 0.85 0.85 | 0.85

Axial Force and Biaxial Moment Design for P, , M, , M

Design P, A= Design M. Design M,: | Minimum M2 | Minimum M3 Rebar Area Rebar %
tonf | tonf-m tonf-m tonf-m tonf-m m? %

81.8196 | 2.106 -52.7208 2106 3.2106 0.0028 1

Axial Force and Biaxial Moment Factors

C . Factor &8s Factor ! &, Factor K Factor | Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) 0.435449 1 1 1 2.85
Minor Bend(M2) 0.349906 | 1 1 1 2.85
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Shear V, Shear ¢V . Shear ¢V Shear ¢V, Rebar A,/s

tonf tonf tonf tonf m?/m
Major, V2 26.1159 25.2245 7.8317 0 0.00031
Minor, V3 1.1805 22.5951 0 0 0
Joint Shear Check/Design
Joint Shear  Shear  Shear Shear Joint Shear
Force Vu.Top VuTot PV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V2 N/N N/N ' N/N N/N N/N | NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio = Minor Ratio

N/N NN

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

b

Column Element Details

Level | Element | Unique Name Section ID Combo ID | Station Loc Length (m) LLRF | Type

DECK Cc28 71 C350x800 fcsze | ubL 2.85 2.85 1 |Sway Special

Section Properties

b{m) h({m) | dc(m) Cover (Torsion) (m)
0.35 0.8 0.06 0.0273

Material Properties

E . (tonf/m?) | f . (tonf/m?) |Lt.Wt Factor (Unitless) @ f,(tonfim?) f, (tonfim?)
2701170 3200 1 40000 40000

Design Code Parameters

¢ T 4) CTied ¢ CSpiral ¢ Vns d’ Vs ¢ Vijoint
0.9 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design forP, ,M.. , M.

Design P, | Design M, @ Design M,; | Minimum M2 | Minimum M3 Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %
!

81.3692 | -3.1762 -54.6023 2.0944 | 3.1929 0.0028 1

Axial Force and Biaxial Moment Factors

Cn Factor & s Factor ' & Factor K Factor | Length
Unitless Unitless Unitless Unitless | m
Major Bend(M3) |  0.440262 | 1 ' 1 1 2.85

Minor Bend(M2) |  0.399369 1 1 1 | 285
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Shear V, Shear ¢V . Shear ¢V Shear ¢V, Rebar A,/s
tonf tonf tonf tonf m¥m
Major, V2 26.829 25.2007 7.8317 0 0.00031
Minor, V3 1.6756 22.5737 0 0 0
Joint Shear Check/Design
. Joint Shear | Shear | Shear Shear Joint Shear
Force Vutop V u.1ot ¢V, Area Ratio
tonf tonf tonf tonf m? Unitless
" Maijor Shear, V. N/N NN NN | NN N/N N/N
Minor Shear, Vs N/N N/N N/N N/N N/N N/N

Notes:
N/A: Not Applicable
N/C: Not Calculated

N/N: Not Needed

(6/5) Beam/Column Capacity Ratio

Major Ratio = Minor Ratio

NN N/N
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ACI 318-08 Column Section Design (Summary)

2
L

L. -]

Column Element Details

Level | Element  Unigque Name Section ID Combo ID | Station Loc Length (m) LLRF Type

DECK C26 69 C350x800 rcazo ubDL 2.85 2.85 1 Sway Special

Section Properties

b{m) | h(m) dc(m) | Cover (Torsion)(m)
0.35 0.8 0.06 0.0273

Material Properties

E . (tonf/im?) f.(tonf/m?) | Lt.Wt Factor (Unitless) | f,(tonf/m?) f s (tonf/m?)
2701170 ] 3200 1 40000 40000

Design Code Parameters

b & criea & cspirai @ vns dvs ® vioint
09 | 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, ,M.; , My

Design P, | Design M., Design M. | Minimum M2 | Minimum M3 | Rebar Area | Rebar %
tonf | tonf-m tonf-m tonf-m tonf-m m? %

487919 | -15.8704 -21.351 | 1.2559 ! 19146 0.0028 1

Axial Force and Biaxial Moment Factors

Cn, Factor & s Factor &, Factor K Factor | Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) | 0.463883 | 1 1 1 2.85

Minor Bend(M2) | 0.338172 1 ' 1 1| 28s
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Sﬁea; oV,

Shear V, Shear ¢V . Shear ¢V, Rebar A, /s
tonf tonf tonf tonf m#m
Major, V,» 10.0547 23.4726 0 0
Minor, V3 9.2013 21.0258 0 0
Joint Shear Check/Design
i Joint Shear Shear | Shear Shear Joint Shear
Force Vit Voot PV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V, N/N N/N N/N N/N N/N N/N
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio
Major Ratio ] Minor Ratg-
NN NN

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Bk

Column Element Details

Level

Element Unique Name Section ID Combo ID | Station Loc | Length (m) LLRF Type

DECK

Ccé 95 C350x800 rcazo UDL 2.85 2.85 1 Sway Special

Section Properties

b(m) | h{(m) 'dc(m) Cover (Torsion) (m)
0.35 0.8 0.06 0.0273

Material Properties

E.(tonf/m?) f.(tonf/m?) | Lt.Wt Factor (Unitless) f,(tonfim?) | f. (tonf/m?)
2701170 3200 1 40000 40000

Design Code Parameters

¢+ P crieq b cspiral & vns bve | ¢ Vjoint
09 0.7 0.75 0.85 085 | 0.85

Axial Force and Biaxial Moment Design for P, , My , My

Design P, DesignM,, | Design M,; Minimum M2 | Minimum M3 | Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

135.9425 -8.776 -52.5148 3.4992 5.3344 0.0028 1

Axial Force and Biaxial Moment Factors

Cn Factor &, Factor &, Factor K Factor Length
Unitless i Unitless Unitless Unitless m
Major Bend(M3) | 0.426295 | 1 | 1 _ 1 2.85

Minor Bend(M2) ~ 0.396407 | 1 1 1 285
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Shear V, Shear ¢V , Shear EV s Shear ¢V, Rebar A, Is_

tonf tonf tonf tonf m*m
Major, V., = 26.4142 28.0954 7.8317 "0 0.00031
Minor, V., 5.1673 25.1667 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear Shear Joint | Shear
Force Vutop V y Tot V. Area Ratio
tonf tonf tonf tonf m? _ Unitless
Major Shear, V.2 N/N N/N NN | NN N/N N/N
Minor Shear, V3 N/N | N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
N/N NN

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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WALL DESIGN
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ACI 318-08 Pier Design

Pier Details

Story ID Pier ID | Centroid X (m) Centroid Y (m)  Length (m) | Thickness (m) LLRF
T P13 51.12497 21.02497 52 | 02 1

Material Properties

E . (tonf/m?) | f'.(tonfim?) Lt.Wt Factor (Unitless) f,(tonffm?) f{ (tonfim?
2701170 | 3200 1 50000 40000

Design Code Parameters

¢T | ¢c | ¢v ¢V(Seismic) IP MAX IP MIN PMAX
08 | 07 | 085 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left Xy | LeftY, RightX. RightY, |Length Thickness

Location m m m m | m m
Top leg 1 | 61.12497 | 18.42497 | 51.12497 | 2362497 | 52 0.2
Bottom Leg1 |51.12497 | 18.42497 | 51.12497 | 23.62497 | 52 0.2

Flexural Design for P, M., and M;

Station Required Required | Current Flexural P M., Mz Pier Ag
Location | Rebar Area (m?) | Reinf Ratio | Reinf Ratic ~ombo tonf | tonf-m | tonf-m m?
Top 0.0026 0.0025 | 0.0021 | DWalS152 |228.6199 1.6899 @ 41.3731 1.04
@om 0.0026 0.0025 | 0.0021 | DWalS152 230.0181| 0.0814 | 20.0184 1.04

Shear Design

Station ID Rebar | Shear Combo P, M, Vy oV, oV,
Location m?*m tonf | tonf-m tonf tonf tonf

Top Leg1 | 0.0005 DWalS2  |424.0055 77.0637 66.9709 182.7765 | 2534965
Bottom  Leg1 | 0.0005 DWalS2 4259524 33.5267 66.9700 183.1075 | 253.8275

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge Governing | P, M, | Stress Comp | Stress Limit C Depth C Limit
Location Length{(m) Combo tonf | tonf-m tonf/m? | tonfim? m m
Top-Left ~ Leg1  NotRequired DWalS117 | 394.514  71.6022 2099 |  e40 |
Top-Right = Leg1  NotRequired DWalS117 | 394.514 71.6022 45878 | 640

Bottom—Left Leg1 NotRequired DWalS117 |396.5220 322944 34544 | 640

Botttom-Right Leg1 NotRequired DWalS117 |396.5229 322944 | 4171 | 640
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ACI 318-08 Pier Design

Pier Details

Story ID Pier ID | Centroid X (m) Centroid Y (m) | Length (m) | Thickness {m) | LLRF
L1 P18 57.01484 16.74523 1.77974 0.2 1

Material Properties

E . (tonfim?) | f.(tonfim?) | Lt.Wt Factor (Unitless) f,(tonf/m?) | f (tonfim?)
2701170 3200 1 50000 40000

Design Code Parameters

¢ T d) [ ¢ v ¢ v (Seismic) IP max 1P min P max

0.9 0.7 0.85 0.85 | 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID LeftX; | LeftY; | RightX, | RightY, | Length Thickness
Location m m _ m | m | m m
Top Leg1 | 56.12498 | 16.74523 | 57.90471 | 16.74523 | 1.77974 02
Bottom Leg1 | 56.12498 | 16.74523 = 57.90471 | 16.74523 | 1.77974 0.2

Flexural Design for P, M, and M.,

Station Required Required Current Flexural P, M. M Pier A,
Location | Rebar Area (m®) | Reinf Ratio | Reinf Ratio | Combo | tonf | tonf-m  tonf-m m?
Top 0.00089 0.0025 ' 0.0023 | DWalS152 _145.7495 -3.1216 15.9076 | 0.355947
Bottom 0.00089 0.0025 l 0.0023 l DWalS152 [146.2281 0.2113 8.6161 | 0.355947
Shear Design
Station ID Rebar  ShearCombo P, M, V. | ¢V, Vv,
Location m?/m tonf | tonf-m | tonf tonf tonf
Top Leg 1 0.0005 | DWalS2 287.4324 32.2469 22238 86.7498 110.9542
Bottom Leg 1 0.0005 | DWals2 288.0987 17.793 22.238 86.8631 111.0675

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P, M,  Stress Comp | Stress Limit C Depth | C Limit
Location Length (m) | Combo tonf | tonf-m tonfim? tonf/im? m m
Top-Left | Leg1 | NotRequired | DWalS117 262.2107| 20.1658 460.42 640

Top-Right = Leg1 | 055478 | DWalS117 2622107 20.1658 | 10129 | 640 | 0.73275 | 0.42375
Bottom—Left | Leg1 | 0.55724 | DWalS117 262.8983; 16.0015: 56703 | 840 | 073521 | 042375

Bottom-Right  Leg1 | 055724 | DWalS117 262.8983| 16.0015  890.14 640 | 073521 | 0.42375
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AC1 318-08 Pier Design

Pier Details

Story ID Pier ID Centroid X (m) | Centroid Y (m) | Length (m)'Thickness (m) LLRF
L1 P6 52.37497 23.62497 25 0.2 1

Material Properties

E.(tonf/m?) | f.(tonf/m?) | Lt.Wt Factor (Unitless) f,(tonf/m?)  f (tonf/m?)
2701170 3200 1 50000 40000

Design Code Parameters

¢T ¢c ¢v ¢v(Seismic) 1P max IP min P max
0.9 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID | LeftX, | LeftY, Right X, | RightY. |Length Thickness

Location m m m | m m m
Top Leg1 | 51.12497 | 23.62497 | 53.62497 | 23.62497 2.5 0.2
Bottorn Leg1 | 51.12497 | 23.62497 | 53.62497 | 2362497 2.5 0.2

Flexural Design forP, M., and M,

Station Required Required Current Flexural Py M. M Pier A,
Location | Rebar Area (m?) Reinf Ratio Reinf Ratio Combo tonf | tonf-m | tonf-m m?
Top _ 0.00125 0.0025 0.0022 DWalS152 137.2523| 1.0219 | 2.7811 0.5
Bottom 0.00125 0.0025 0.0022 DWalS152 137.9245| -0.3044 @ 5.5581 05
Shear Design
Station ID Rebar | Shear Combo P, M. V. V. ' ¢V,
Location m*/m tonf  tonf-m | tonf tonf | tonf
Top Leg1 0.0005 _ DWalS2 258.0599 7.3897 | 7.0717 97.0892 | 131.0892
Bottom Leg 1 0.0005 DWalS2 258.9959 11.9878 | 7.0717 97.2483 | 131.?4§3

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P. | M, Stress Comp | Stress Limit C Depth | C Limit
Location Length (m) Combo tonf | tonf-m tonf/m* | tonfim? m m
Top-Left  Leg1  NotRequired DWal$117 239.0393 6194 44835 | 640 _
Top-Right  Leg1 040767  DWalS117 239.0393) 6.194 507.81 | 640 0.65767 | 0.59524
Bottom-Left  Leg1 NotRequired DWalS117 2400051 10.641 42893 | 640 ' '

Boftom-Right Leg1 040985 | DWalS117 240.0051| 10.641 53109 | 640 065985 059524
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ACI 318-08 Pier Design

Pier Details

Story ID Pier ID Centroid X {m) | Centroid Y (m) | Length (m)!Thickness (m) LLRF
L1 P15 59.52498 20.12497 3.60001 | 0.2 1

Material Properties

E.(tonf/m?) | f.(tonf/m?) | Lt.Wt Factor (Unitless) : fy(tonfim?)  f (tonf/im?)
2701170 3200 1 | 50000 40000

Design Code Parameters

¢ bc dy ¢ . (Seismic) 1P max IP win P max
0.9 0.7 085 | 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X1 | LeftY, | RightX> | RightY. | Length Thickness
Location m m m m m m
Top Leg1 | 59.52498 | 18.32496 | 59.52498 21.92497 | 3.60001 0.2
Bottom Leg1 | 59.52408 | 18.32496 | 59.52498 | 21.92497 | 3.60001 0.2

Flexural Design for P, M. and M

Station Required Required Current | Flexural P, M, M. Pier A,
Location | Rebar Area (m?) | Reinf Ratio | Reinf Ratio | Combo tonf | tonf-m tonf-m m?

Top 0.0018 0.0025 0.0022 DWalS152 257.3884 | -3.1498 @ 0.3904 | 0.720002

Bottom 0.0018 0.0025 0.0022 DWalS152 |258.3563| -0.1018 = 8.3448 | 0.720002

Shear Design

Station ID | Rebar ShearCombo P, M, V, V. dV,

Location m?m tonf | tonf-m | tonf tonf tonf
Top Leg1 | 0.0005 DwalS2 508.2442! 1.8582 | 2467 | 163.0372 | 211.9974
Bottom Leg1 | 0.0005 DWalS2 509.592 | 17.8083 2467 | 163.2663 | 212.2265

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge GoverningI Py M,  Stress Comp | Stress Limit C Depth C Limit
Location | Length(m) Combo | tonf |tonf-m tonfflm* | tonfim? m m
Top-lett | Leg1 0.8794 | DWalS117 |463.4602| 1.3826 640.49 640 12394  0.85715
Top-Right = Leg1 08794 | DWalS117 4634602 13826  646.89 | 640 | 12394 085715
Bottom—Left | Leg1  0.88435 | DWalS117 | 464.851 | 15.9137 60879 | 640 | 1.24435 085715
Bottom—Right| Leg1 = 0.88435 | DWalS117 | 464.851 | 159137 68246 | 640 | 124435 085715
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID | Centroid X (m) | Centroid Y {m) | Length (m)fThickness (m) LLRF
L1 P11 53.62497 18.79997 0.75 0.2 1

Material Properties

E.(tonfim*) | f.(tonf/m?) | Lt.Wt Factor (Unitless) | f,(tonfim?) | f (tonfim?)
2701170 3200 1 50000 40000

Design Code Parameters

¢ dc | b, ¢.(Seismic) | Pux  IPun | Pux
0.9 07 | 085 0.85 | 004 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID i Left X, | LeftY; RightX;| Right Y. | Length | Thickness

Location m m [ m m m m
~ Top Leg1 | 6362497  18.42497 | 53.62497 | 19.17497 @ 0.75 0.2
Bottom Leg 1 | 53.62497 | 18.42497 | 53.62497 19.17497 0.75 0.2
Flexural Design for P, M., and M,;
Station Required Required | Current Flexural P. M .. M.z Pier A,
Location Rebar Area (m?) Reinf Ratio | Reinf Ratio | Combo tonf tonf-m tonf-m | m?
Top 0.000375 _ 0.0025 | 0.0027 | DWalS152 27.8866 0.0931 _ -1.2064 | 015
Bottom 0.000375 0.0025 | 0.0027 | DWalS152  28.0882 -0.0357 -0.997§ | 015
Shear Design
Station ID Rebar Shear Combo P, M, V. V. PV,
Location m3/m tonf | tonf-m tonf tonf | tonf
Top Leg1 | 0.0005 DWalS1 45302 | -19599 05232 | 5619 | 15819
Bottom Leg 1 0.0005 DWalS1 456296 | -1.6206 0.5232 6.2782 | 16.4782
Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)
Station ID Edge Governing P. M., | Stress Comp | Stress Limit | C Depth | C Limit
Location Length (m) | Combo tonf | tonf-m tonfim? : tonf/m? m m
Top—Left Leg1 NotRequired | DWalS117 49.4108 | -2.1414 443,61 | 640
Top—Right Leg1 NotRequired  DWalS117 49.4108 | -2.1414 215.2 640
Bottom-Left Leg 1 | Not Required | DWalS117  49.7005  -1.8116 427.96 640

Botttom-Right | Leg1 NotRequired | DWalS117 49.7005 -1.8116 = 23472 | 640
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID = Centroid X (m) | Centroid Y (m) | Length (m) | Thickness (m) | LLRF
L1 P5 10.72499 29.69523 4.85 | 0.2 1

Material Properties

E.(tonfim?) | f.(tonf/m?) | Lt.Wt Factor (Unitless) f,(tonfim?)  f (tonf/m?)
2701170 3200 1 50000 40000

Design Code Parameters

or | de &. | . (Seismic) Pux | IPun | Puax
09 | 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station 1D Left X; | LeftY, Right X, | RightY. | Length Thickness
Location m m m m m m
Top Leg 1 10.72499 | 27.27023 | 10.72499 | 32.12023 4.85 0.2
Bottom Leg 1 10.72499 | 27.27023 | 10.72499 32.12023 485 0.2

Flexural Design for P, M., and My,

Station Required Required Current Flexural P, M. M | Pier A,
Location | Rebar Area (m?)  Reinf Ratio Reinf Ratio Combo tonf | tonf-m | tonf-m | m?
Top 0.002425 0.0025 0.0022 DWalS152 188.9779| 2.4506 |-113.6631 | 0.969999
Bottom 0.002425 0.0025 0.0022 DWalS152 190.2819 -0.0912 -120.6304j 0.969999
Shear Design
Station ID Rebar Shear Combo P. | M, V. | V. oV,
Location m?*/m tonf | tonf-m tonf tonf tonf
Top | Leg1 0.0005 DWalS2 365.1885 | -235.4909 _ 22,5529 | 72.4784 138.4383
Bottom Leg 1 0.0005 DwalS2 367.0044 | -250.1573  22.5529 | 68.5868 134.5468

Boundary Element Check (ACl 21.9.6.3, 21.9.6.4)

Station | D : Edge Governing Pu M. Stress Comp  Stress Limit | C Depth | C Limit
Location | | Length (m) | Combo tonf tonf-m tonf/m? tonf/im? m m
TopLeft | Leg1 | 050552 @ DWalS117 |335.2967 -211.5707 6155 640 0.99052 | 1.15476
Top-Right | Leg1 | NotRequired DWalS117 |335.2967 -211.5707 758 | e | |
Botom-Left | Leg1 | 050973 | DWalS117 |337.1703 224684 63416 640 | 099473 | 1.15476
Botttom—Right | Leg1 | NotRequired DWalS117 |337.1703 -224684 6104 | 640 |
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AC| 318-08 Pier Design

Pier Details

Story ID Pier ID | Centroid X (m) CentroidY(m)iLength (m) | Thickness (m) | LLRF
L1 P2 13.52499 29.69523 4.85 0.2 1

Material Properties

E.(tonfim?) | f;(tonfim?) ILt.Wt Factor (Unitless) f,(tonfim?) f (tonf/m?)
2701170 3200 1 50000 40000

Design Code Parameters

¢ T dc ¢ v (0% (Seismic) IP max IP min P max

0.9 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X, LeftY, | Right X, | RightY. | Length | Thickness

Location m m | m m m m
Top Leg 1 13.62499 | 27.27023 | 13.52499 _ 32.12023 4.85 0.2
Bottom Leg 1 13.52499 27.27023 | 13.52499 | 32.12023 4.85 0.2

Flexural Design for P, M; and M;

Station Required Required Current Flexural P. M. Mi: | PierA,
Location Rebar Area (m?) | Reinf Ratio | Reinf Ratio | Combo | tonf | tonf-m | tonf-m | m?
Top 0.002425 0.0025 0.0022 | DWaiS152 |238.4434 -0.7619 | -147.565 | 0.969999
Bottom 0.002425 0.0025 0.0022 DWalS152 |239.7475| 0.0195 | -151.3945 | 0.969999
Shear Design
Station ID Rebar Shear Combo P. M, Vv, PV, V.,
Location m?/m tonf tonf-m tonf tonf | tonf
Top Leg 1 0.0005 DWalS2 462.5807 -296.9725 | 14.5973 | 46.3839 | 112.3438
Bottom Leg 1 0.0005 _ DWalS2 4643966 | -306.4698  14.6973 45481 | 111.4409

Boundary Element Check (ACIl 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P M, Stress Comp | Stress Limit | C Depth | C Limit
Location | Length (m) | Combo tonf tonf-m tonf/m? tonfim? m m
Top-left | Leg1 | 070518 | DWalS117 |424.1885 -269.2017 780.64 640 | 1.19018  1.15476
Top-Right | Leg1 | NotRequired DWalS117 |424.1885 -269.2017 9397 | 640 | '
Bottom-left Leg1 = 070939  DWalS117 |426.0621 -277.3069 792,91 640 | 119439 | 1.15476

Botttom—Right Leg1 | NotRequired DWalS117 |426.0621 -277.3089 | 8557 | 640
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID Centroid X (m) | Centroid Y (m) | Length (m) | Thickness (m) LLRF
L1 P3 12.70999 27.27023 1.63 02 1

Material Properties

E . (tonf/m?) | f.{tonf/m?) | Lt.Wt Factor (Unitless) | f,(tonfim?*) | f (tonf/im?)
2701170 ' 3200 1 50000 40000

Design Code Parameters

(oS b b, ¢V(Seismic) 1P max | 1P min P max
0.9 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X; LeftY, RightX. RightY. |Length Thickness
Location | m m m m m m
Top Leg 1 11.89499 | 2727023 13.52499 | 27.27023 1.63 0.2
Bottom Leg1 | 11.89499 § 27.27023 | 13.52499 | 27.27023 1.63 02

Flexural Design for P, M. and M.

Station Required Required Current Flexural Py M.; M, | Pier Ay
Location | Rebar Area (m?) Reinf Ratio | Reinf Ratio | Combo tonf tonf-m tonf-m m?
Top 0.000815 0.0025 | 0.0025 DWalS152  101.088 -0.1652 @ 11.6611 0.326
Bottom 0.000815 0.0025 Jl 0.0025 DWaiS152 |[101.5263 0.0746 10.4701 0.326
Shear Design
Staton  ID | Rebar |ShearCombo P, | M, V. | V. V.
Location m*m tonf | tonf-m tonf _ tonf tonf
Top Leg 1 0.0005 DwalS2 198.0484 | 23.6811 4.2474 | 20.0318 42.1998
Bottom Leg 1 0.0005 DwalS2 198.6587| 20.9236  4.2474 | 222317 44,3997

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station D Edge Governing P. M.,  Stress Comp | Stress Limit | C Depth | C Limit
Location Length(m) Combo tonf | tonf-m tonf/m? tonf/im? m m
Top-Left Leg1 | NotRequired DWalS117 181.0455| 21.4066 313.65 640
" Top-Right = Leg1 | 0.3217  DWalS117 181.0455 214066 797.06 640 0.4847 | 0.3881
Bottom-Left = Leg1  NotRequired DWalS117 181.6752 19.0084 342.65 640 '
‘Bofttom—Right Leg1 = 0.32313 = DWalS117 1816752 19.0084  771.92 840 0.48613 | 0.3881
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STAIR DESIGN
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Project :
Design By : Date :
Title :|STAIR ST-1 (Building B) Sheet:
MATERIAL :
Concrete : fc' 320 ksc. Ec= 270117 ksc.
Main Bar : fy 4000 ksc. Es= 2040000 ksc.
Temp : fy| 4000 ksc
P.os2 $:09 ¢, 0.85
STAIR DIMENSIONS :
Span Length , L = 5 m.
Depth, H = 20 cm. Depth Reccomen = 2429 cm
Stair Width = 20 cm.
Stair Height = 17 om,
Covering = 25 cm.
Width B = 100 cm.
Eff Depth,d = 16.7 cm.
LOADING :
Dead Load Slab = 24x(20/20) x SQRT((20"2) +(17°2)) = 630 kg/m2
Dead Load Step = 0.5x12x17 = 204 kg/m2
Super Dead Load = 150 = 150 kg/m2
Live Load = 300 = 300 kg/m2
Total load = (630+204+150) + (300) = 1888 kg/m2
Use Mainy, ., Bar=|  DB16 mm @0.175 m. (As = 11.49 cm*2/m) OK
Use Temp. St = DB12 mm @ 0.250m. (As = 4.52 cm"2/m) OK
ANALYSIS :
Mu = WLA2/8 = 1888x(5)"2 /8 = 59 ton-m.
Mu Top ™ 5.9%0.3= 1.77 ton-m. (30% Mu)
Vu= WL/2=1888x5/2= 4.72 tom.
FLEXURAL REINFORCEMENT DESIGN :
Pb= 085 gl fc'/fy. 6120(6120+fy) = 0.0338
% pb = 0.6 0.5-0.75 (Check)
pmax=0.6pb = 0.0203
Rn = p fy (1-0.59(p*fy/fc) 68.95
DMo= Ra*b*d’ = 17.31 Ton.-m.
d= \jMu/Ru b= 9.25 cm.
Ru= Mw¢bd = 2351 ke,
p= 0.85fc'/fy ‘!(1—(1-2Ru/0.85 fe) = 0.00616 Use:p = 0.0062
As regpbd = 10.28 om’ Asreal = 1149 om’
Ritye = Muigp b d = 7.05 kse.
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p= 085 fe/fy VO-U2RWO85 i) = 0.00179 Use: p

= 0.0018 p min Control
As req=pbd = 3.01 om” Asreal = 5.66 em’
As temp req =pbd = 3.01 cm’ As temp real = 4.52 om’

SHEAR REINFORCEMENT DESIGN :

Vu= 5 ton.
0Vc=0.530\j(fc' bd)= 13 ton > Vu OK
DEFLECTION :
Def. Max =L/360 = 1.389 cm
Ec= 270117 ksc
1= BH"3/12= 66666.67 cm4

Def. real = 5/384*W*L /AE *I) = 0.580 cm. OK
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Project :

Design By : Date :
Title :|STAIR ST-2 (Building B) Sheet:
MATERIAL :
Concrete : fc' 320 ksc. Ee= 270117 ksc.
Main Bar : fy 4000 ksc. Es= 2040000 ksc.
Temp : fy 4000 ksc
B.og2 $.: 09 0.85
STAIR DIMENSIONS :
Span Length , L = 4.65 m.
Depth, H = 20 cm. Depth Reccomen = 22.59 cm
Stair Width = 20 cm.
Stair Height= 17 cm.
Covering = 25 cm.
Width B = 100 cm.
Eff Depth,d = 16.9 cm.
LOADING :
Dead Load Slab = 24x(20/20) x SQRT((20"2) + (17°2)) = 630 kg/m2
Dead Load Step = 0.5x12x17 = 204 kg/m2
Super Dead Load = 150 = 150 kg/m2
Live Load = 300= 300 kg/m2
Total load = (630+204+150) + (300) = 1888 kg/m2
Use Mainy,,,,, Bar= DB12 mm @ 0.125m. (As =9.05 cm™2/m) OK
Use Temp. St = DB12 mm @ 0.250m. (As=4.52 cm™2/m) 0K
ANALYSIS :
Mu g0 = WLA2/8 = 1888x(4.65)°2/8 = 5.1029 ton-m.,
Mu = 5.1029*0.3= 1.5309 ton-m. (30% Mu)
Vu= WL/2 = 1888x4.65/2= 4.3896 tom.
FLEXURAL REINFORCEMENT DESIGN :
Pb = 0.85 Bl fc/fy . 6120/(6120+fy) = 0.0338
% pb= 0.6 0.5-0.75 (Check)
pmax=0.6pb = 0.0203
Rn = p fy (1-0.59(p*fy/fc) 68.95
OMc=Rn*b*d = 17.72 Ton.-m.
d= \iMufRu b= 8.60 cm.
Ru= Mu¢bd = 19.85 ksc.
p= 0.85f\/fy \j(l-(l-ZRU/O.SS ) = 0.00516 Use:p = 0.0052
As req=pbd = 8.72 cm2 Asreal = 9.05 cmr2
Rty = M bd = 5.96 ksc.
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p= 085 fesfy V(I-(1-2RWOSS £) = 0.00151 Use:p = 00018 p min Control
p

2 2

As req=pbd = 3.04 cm As real 5.66 cm

2 2

As temp req =pbd = 3.04 cm As temp real = 4.52 cm

SHEAR REINFORCEMENT DESIGN :

Vu= 4 ton,
QVc=0.53G\l(fc' bd)= 14 ton > Vu OK.
DEFLECTION :
Def. Max =L/360 = 1.292 cm
Ec= 270117 ksc
I= BH"3/12= 66666.67 cmé4

Def. real = 5/384*W*L"/E *1) = 0.434 cm. OK
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FOOTING DESIGN
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FOOTING ULTIMATE DESIGN F3
Number of Pile 3
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 280 ksc.
Y-Dimension 040 | m. Steel 4000 Ksc.
Pile Data Dimension 040 | m. |Service Load P 225 t
Safe Load 75.0 f. Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness | 0.80 | m. |Weight of Footing 587 | t
Covering 0.08 m. |Average Load Factor 1.556
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original | Deviate | Existing SQRT. P F Mx My Total
1 -0.60 | -060 o036 03 | | -03 012 | 7503 1.96 0.00 0.00 76.98
2 | o060 060 036 | -0.35 035 012 | 7503 | 1.96 000 000 7698
3 |oo0 |  |ooo ;Lo.oo 069 | | 069 048 | 7495 | 196 000 000 | 76.90
| il 2 T |
[ |
S ET B E £ )
o i
_ ] ] =T
D [ R S0 Al
' i [ N
' =T = o] A ==
1
cg. 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Total ) 072 0.72 | 225.0 5.87 0.00 0.00 231
Column Coordinate Footing Coordinate
Corner X Y Corner X Y i i
1 -0.2 -0.2 1 -1.00 -O.ZS J-J--Q.-j_i
2 02 | 02 | 2 1.00 | -0.75 =T T
3 | o2 | 0z | 3 1.00 | -0.75 P i
4 | 02 | 02 | 4 | 100 | 005 V! !
5 | o4 | 100 = @&
& | -040 | 1.09 N e DNl
7 | -1.00 | 005 L i
8 -1.00 | -0.75
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -093 | -0.75 | -093 | 0.18 | 0.93 |X-Negative -0.40 | -075 | -040 | 1.09 1.84
X-Possitive 0.93 -0.756 0.93 0.18 093 |X-Possitive 0.40 -0.75 0.40 1.09 1.84
Y-Negative -1.00 | -0.93 | 1.00 | -0.93 | 200 |Y-Negative 100 | 027 | 100 | 027 | 200
Y-Possitive -0.50 0.93 0.50 0.93 0.99 |Y-Possitive -0.77 0.45 0.77 0.45 1.65
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.56 | -0.75 | -0.56 | 0.81 1.56 |X-Negative -0.20 | -0.75 | -0.20 | 1.09 1.84
X-Possitive 0.56 -0.75 0.56 0.81 | 1.56 |X-Possitive 0.20 -0.756 0.20 1.09 1.84
Y-Negative -1.00 | -0.56 1.00 -0.56 2.00 |Y-Negative -1.00 -0.20 1.00 -0.20 2.00
Y-Possitive 071 | 056 | 0.71 | 056 | 1.41 |Y-Possitive 092 | 020 | 092 | 020 1.’
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FOOTING ULTIMATE DESIGN
Number of Pile 3

F3

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos Y-Neg | Y-Pos  Peri
g0 D o El i <KD 179 G0 o8| se82 R0 e {7 ¢ | WG I O T={ESI0 S [l
2 0 o | o 0 0 119 | 82 0 0 ) 0 71
3 o0 | o | @ o | o [ o | o [19 | o | @& | o | e | b
= — e _.I
I =R = LS [ = e e S
i = 1 i
| | 1_ [ |
| [reve |
B I ! o - [ E—
_ p | |
2 P I ] }
Shear | 0 | © ) 119 | 118 | 163 | 119 [ 71 71 0 99 | 240
Moment 24 24 12 29
Factor 250 | 250 | 250 | 2.50
Length | 0.93 | 093 | 200 099 | 1.84 | 184 | 200 155 | 1.56 | 1.56 200 | 1.41 | 4.50
Depth | 073 | 073 | 073 073 | 073 | 073 | 073 073 | 073 | 073 073 | 073 | 073
Stress | 0.00 | 0.00 | 0.00 | 0.00 | 894 | 894 | 11.24 1063 | 627 | 627 | 000 | 9.63 | 7.37
Allow 7.54 18.85 | 18.85 | 18.85 18,85 15.08
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok

Ultimate Moment and Reinforcement at Critical Section

Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a '4 M a v M a " M a v M
1 040 | 1179 48 |-080 | o | o | o015 | 119 | 17 |-085| o 0
2 -0.80 0 0 0.40 | 119 48 | 015 | 119 17 | -0.55 0 0
-0.60 | 0O . I ! !
3 02| 0o | o |02 0o | o 08 | 0 | 0 049 | 119 59
_ | ! = |
T | I |
o [ PR I [ ]
_— T ) S— — — —_— — = — -T =
_l Sl e J | [ —[ =
|
ik i TS | i
2 = — 4 — — |
5 [ | |
|
— |
| i 1
Moment | 48 48 35 | 59
tength | 184 1.84 2.00 1.83
Depth . 0.73 0.73 0.73
As{Req.) | 185 18.5 13.6 229
MinAs(Slab) | 265 26.5 28.8 26.4
Cone. Moment 644 644 | 700
Use As = 26.5 26.5 28.8 26.4
DB25 mm DB25 mm DB25 mm DB25 mm
8DB25 mm 8DB25 mm 8DB25 mm 8DB25 m
Use Bar =
or ol ol ()]
DB25 mm @ 332mm | DB25 mm @ 332mm | DB25 mm @ 333mm DB25 mm @ 3
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FOOTING ULTIMATE DESIGN F4
Number of Pile 4
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 280 ksc.
Y-Dimension 0.40 m. Steel 4000 Ksc.
Pile Data Dimension 0.40 m. |Service Load P 300 f.
Safe Load 750 | t Mx 0 | tm
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 0.80 m. |Weight of Footing 7.68 t
Covering 0.08 m. Average Load Factor 1.65
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate Existing SQRT. |Original Deviate Existing SQRT. P F Mx My Total
1 | -060 -0.60 | 036 | -0.60 -0.60 | 036 | 7500 | 192 | 000 | 000 | 7692 |
2 0.60 | 0.60 0.36 | -0.60 | -0.60 036 | 75.00 | 1.92 000 | 0006 | 76.92
3 | 060 | | 060 | 038 | 060 | 060 | 036 | 7500 192 000 | 000 | 76.92
4 -0.60 060 036 | 060 | | 060 036 | 7500 192 000 | 0.00 | 76.92
e [ESEer Ty
2 | 3 ]
i | _ B 4 :
| - = _| || | ]—‘—
7 b e[| i v (e D 1SN
- [T |
|
cg. | 000 | 0oo | 000 000 | 000 | 000
Total 1.44 1.44 300.0 7.68 0.00 | 0.00 308
Column Coordinate Footing Coordinate
Comer X Y Corner X Y : I I :
1 -0.2 -0.2 17 | -1.00 | -1.00 \
2 |02 | 02| 2 | 100 |-100 _'..::.':.:._"
3 | o2 |02 | 3 | 100|-100 b i
4 02 | 02 4 1.00 | 1.00 i : : .
5 | 100 | 100 N S—
6 | -100 | 100 ________ _..
7 -1.00 | 1.00 . |
8 | -1.00 | -1.00 | = =
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -0.93 | -1.00 | -0.93 1.00 2.00 |X-Negative -0.40 -1.00 -0.40 1.00 2.00
X-Possitive 093 | -1.00 | 0.93 1.00 2.00 |X-Possitive 0.40 -1.00 0.40 1.00 2.00
Y-Negative -1.00 | -093 | 1.00 | -0.93 | 200 |Y-Negative -1.00 | -040 | 1.00 | -040 | 2.00
Y-Possitive -1.00 0.93 1.00 0.93 2.00 |Y-Possitive -1.00 0.40 1.00 0.40 2.00
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.56 | -1.00 | -0.56 | 1.00 | 2.00 |X-Negative -0.20 | -1.00 | -0.20 | 1.00 2.00
X-Possitive 056 | -1.00 | 0.56 1.00 | 2.00 |X-Possitive 0.20 | -1.00 0.20 1.00 2.00
Y-Negative -1.00 | -0.56 1.00 -0.56 2.00 |Y-Negative -1.00 -0.20 1.00 -0.20
Y-Possitive -1.00 | 056 | 1.00 | 056 | 2.00 |v-Possitive -1.00 | 020 | 100 | 020
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FOOTING ULTIMATE DESIGN

Number of Pile

4

F4

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg @ Y-Pos | X-Neg | X-Pos Y-Neg Y-Pos Peri
R Y ] SR AN T [ ST T [ B T N P
2 0 0 0 0 0 119 | 119 0 0 71 71 0 71
3 0 0 o |l o 0 | 119 | o | 119 | o i A 71
4 0 0 0 o | 119 o o 119 | 71 0 0 71 71
R B | | | BRI
| [ [ - RN
|
ey I (B 5 i | i T
= | (REE | |
‘. I - A |
& [ T : |
|
Shear | 0 | o | o 0 238 | 238 | 238 | 238 | 142 | 142 142 | 142 | 283
Moment 48 48 48 48
Factor 250 | 250 | 250 | 2.50
Length | 200 | 200 | 200 200 | 200 | 200 | 200 200 | 200 | 200 200 @ 200 | 450
Depth | 0.73 | 073 | 073 073 | 073 | 073 | 073 073 | 073 | 073 073 | 073 | 073
Stress | 0.00 | 000 | 0.00 | 000 | 1644 | 1644 | 1644 | 1644 | 976 | 976 = 976 | 9.76 | 8.68
Allow 7.54 18.85 | 18.85 | 18.85 | 18.85 15.08
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a 14 M a v M a v M a v M
1 040 | 119 | 48 |-080 | 0 | o | o040 | 179 | 48 |-080 | o | 0O
2 080 | 0 o0 | o4 | 119 48 | o040 | 179 | 48 | -080 o0 0
3 | 080 | o [ o |o4 | 119 | 48 |-080 | 0 0 | o040 | 119 | 48
4 040 | 119 48 |-080 o0 o0 |-080 | o0 | o0 040 | 119 | 48
gl L] | I B | L
RS i [ | | |
eyl i | el |
.‘ [ if = I e SEET
| | 5457 TN RN vl =k
| oaf e A0 S [
|
Moment 95 95 95 | g5
Length 2.00 2.00 2.00 2.00
Depth 0.73 073 0.73 0.73
As(Req.) 37.4 37.4 37.4 37.4
MinAs(Slab) 28.8 28.8 28.8 28.8
Conc. Moment 700 | 700 700 |
Use As = 37.4 37.4 37.4 37.4
DB20 mm DB20 mm DB20 mm DB20 mm
14DB20 mm 14DB20 mm 14DB20 mm 14DB20 mn,
Use Bar =
[+]] or or of
DB20 mm @ 165mm_| DB20 mm @ 165mm_| DB20 mm @ 165mm DB20 mm @ 16
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FOOTING ULTIMATE DESIGN F5

Number of Pile 5
Design Data
Column Data X-Dimension | 040 m.  |Material Data Concrete 320 ksc.
 y-Dimension 040 | m. Steel 4000 | ksc.
Pile Data Dimension 0.40 m.  |Service Load P 35| t
Safe Load 750 | t Mx 0 | tm
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 0.80 m. |Weight of Footing t.
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate Existing SQRT. |Original | Deviate Existing SQRT. P F Mx My Total
1 -0.85 | 085 | 072 | -085 085 | 072 | 7500 | 000 000 | 000 | 75.00
2 | 085 | 085 o072 | -085 | 085 072 | 7500 000 000 000 7500
3 | ooo | 000 | 000 | 000 | 000 [ 000 | 7500 000 000 000 7500
4 | -085 085! 072 | 085 | | 085 072 |7500 | 000 000 | 000 7500 |
5 | o0ss | 085 r 072 | 085 |o8s (072|775 | 0o | o 0o | 7500
| | =k 1 - J [ r
= i S £ E | 1 ]
|
| 55510 =1 T
i ! = L0, Sl AR T 2 e
o | o] R e R [ ) |
NAF = [ . | | __ | I
|= =i , | IEALSS) | FESNIE
|
cg. | 000 | 0.00 | 0.00 | 000 | 000 | 0.00
Total 2.88 2.88 375.0 0.00 0.00 0.00 375
Column Coordinate Footing Coordinate T ™
Comer | X Y |Comer| X Y A P
1 02 | -02 1 -1.25 | -1.25 k_) E: :i L)
2 _,&_2__ 0.2 2 1.25 _1.25_ '_-.-_.-_-.-:-I.-;r:.-.-_-..-_-.-_-ii-_-.-.: =
@ |02 |02 | 3 | 125|125 P
4 02 | 02 4 1.25 | 1.25 il J I
5 | 125 | 125 ; i
6 -1.25 1_25 :‘_'_'—'_—_'."'.:;7.'7.'.—.'.—.i=.—.'.—-|'.:'_
7| 125 | 125 A ()
8 |-125 | 125 N~ :‘l :: =
Critical Section Line Coordinate
Beam Shear X1 7 X2 Y2 Length Deep Beam X1 Y1 22 Y2 Length
X-Negative | 093 | -1.25 | -0.93 1.25 2.50 |X-Negative -0.52 -1.25 -0.52 1.25 2.50
X-Possitive 0.93 -1.25 0.93 1.25 2.50 |X-Possitive 0.52 -1.25 725_2 1.25 2.50
Y-Negative -1.25 | 093 | 1.25 | -0.93 | 2.50 |Y-Negative 125 | -052 | 1.25 | -052 | 250
Y-Possitive -1.25 0.93 1.25 0.93 2.50 |Y-Possitive -1.25 0.52 1.25 0.52 2.50
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.56 | -1.25 | -0.56 | 1.25 | 250 [X-Negative 020 | -125 | -020 | 1.25 | 2.50
X-Possitive 056 | -1.25 | 0.56 | 1.25 | 250 [x-Possitive | 020 | -1.25 | 020 | 125 | 250
Y-Negative -1.25 | -0.56 1.25 | -0.56 | 2.50 |Y-Negative -1.25 | -0.20 1.25 | -0.20
Y-Possit_i—ve- -1.25 0.56 1.25 0.56 2.50 |Y-Possitive -1.25 0.20 1.25 0.20
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FOOTING ULTIMATE DESIGN

Number of Pile

5

F5

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg = X-Pos Y-Neg | Y-Pos Peri
) 36 | jo- ] 386 [ e | 18| 0| 196 | 0 116 | 0 116 0 | 116
2 0 36 36 0 0 116 | 116 0 0 116 116 0 116
3 O] ML e 0 o iso=]li" o | To 0 o |0
4 36 0 o | 36 116 0 0 116 | 116 0 0 116 116 |
6 |0 [ | o |"% [To [re| 6 [de| o [46 [ o |46 [ 16
=T | FEE | Ak [l 40 [T
[FEETU '\ O S Y | | '
B | [ 5 Pl B S [ [
) |5 T 1. | z B T [ | 3
g [T JE|ZESE R =l [T
|
Shear | 72 | 72 | 72 | 72 | 233 | 233 | 233 | 233 | 233 | 233 | 233 | 233 | 466
Moment 78 78 78 78
Factor 235 | 235 | 235 @ 2.35
Length | 250 @ 250 | 250 250 | 250 | 250 | 250 250 | 250 | 250 | 250 @ 250 @ 450
Depth | 0.73 073 | 073 073 | 073 | 073 | 073 073 | 073 | 073 073 073 073
Stress | 3.97 | 3.97 | 397 397 | 12.84 | 12.84 | 12.84 12.84 | 1284 | 12.84 | 12.84 | 12.84 | 14.25
Allow 8.06 18,917 | 18.91 | 1891  18.91 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a ' M a v M a v M a v | M
T R D 75 | -1.05 | 0 o |o6s | 116 | 75 | -105 | o 0
2 106 0 0 | 065 116 75 | 065 | 116 75 | -1.05 0 0
3 2| o [ o [0 o | o |[ew|[ o [ o |o2o[ o [ o |
4 065 116 75 | -1.05 o | 0o |-105] 0o | 0 065 | 116 75
| 8 |a05] o 0 |o6s | 116 | 75 |-105| o | o 065 | 118 75
g [ e == 2! | |
| |
§ E= s 1] [ | i
R Ak | () (2 i =
B 0] . 2 S e ) !.
; 7l r | _lL___
Moment | 151 | 157 | 751 157
Length 2.50 2.50 2.50 ] 2.50.
Depth 0.73 0.73 0.73 073
As(Req.) 59.2 59,2 | 59.2 59.2
MinAs(Slab) 36.0 36.0 36.0 36.0
Cone. Moment 973 973 973
Use As = 59.2 59.2 59.2 59.2
DB25 mm DB25 mm DB25 mm DB25 mm
13DB25 mm 13DB25 mm 13DB25 mm 13DB25 mm
Use Bar =
o! or o1 or
DB25 mm _@ 203mm DB25 mm @ 203mm DB25 mm @ 203mm DB25 mm @ 20
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FOOTING ULTIMATE DESIGN F6
Number of Pile 6
Design Data
Column Data X-Dimension 0.40 m.  |Material Data Concrete 320 Ksc.
Y-Dimension 0.40 m. éteel 4000 | ksc.
Pile Data Dimension 0.40 m. |Service Load P | 450 t
Safe Load 750 | t Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness | 1.20 m.  |Weight of Footing 18.43 t
C_a@g 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing SQRT. |Original Deviate;Existing SQRT. P F Mx My | Total
o=t -1.20 -1.20 | 1.44 | -0.60 | ‘ 060 | 036 | 7500 | 3.07 | 000 | 000 | 78.07
2 | ooo 000 000 |-060 | | -060 036 | 7500 | 307 000 000 | 7807
3 | 120 | 120 | 1.44 | 060 | | 060 | 036 | 7500 307 000 000 | 78.07
4 |-120] 120 144 | 060 | | 060 036 | 7500 | 307 000 | 000 | 7807
5 |ooo | | o000 0oo| oeo | 060 [036 | 75 | a | o | o | 7807
6 A 1.20 | 144 | 0.60 060 036 75 3 ' o e | 78
L i X | N
i [ | L= ]
Ee2 | e |
=0 | | R |20 I
| |
= = I | E
cg. 0.00 | 0.00 | 0.00 0.00 | 000 | 0.00
Total 5.76 2.16 | 450.0 @ 1843 \ 0.00 0.00 468
Column Coordinate Footing Coordinate
Comer| X Y Comer | X Y -
1 02 | -02 1 -1.60 | -1.00 I i Gt R -----|1'-- -
2 o2 | 02| 2 |160|-1.00 () ._._O A )
3 | o2 |0z | 3 |160]-100 i o
4 -0.2 02 | 4 1.60 | 1.00 E, l:l E
5 | 160 | 100 I I - _:_ L
spmbal  [O7T070)
7 | -160 | 1.00 "j:'"" “"Jl*.“ B
8 -1.60 | -1.00
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.33 | -1.00 | -1.33 | 1.00 | 2.00 |X-Negative -0.70 | -1.00 | -0.70 | 1.00 2.00
X-Possitive 1.33 -1.00 1.33 1.00 2.00 |X-Possitive 0.70 -1.00 0.70 1.00 2.00
Y-Negative | -1.60 | -1.33 | 1.60 | -1.33 | 3.20 |Y-Negatie | -1.60 | -040 | 1.60 | -040 | 320
Y-Possitive -1.60 1.33 1.60 1.33 3.20 |Y-Possitive -1.60 0.40 1.60 0.40 3.20
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
X-Negative | -0.76 | -1.00 | -0.76 | 1.00 2.00 |X-Negative | -0.20 | -1.00 | -0.20 | 1.00 2.00
X-Possitive 076 | -1.00 | 0.76 | 1.00 | 2.00 |X-Possttive 0.20 -1.00 020
Y-Negative -1.60 | -0.76 1.60 | -0.76 3.20 |Y-Negative -1.60 -0.20 1.60
Y-Possitive | -1.60 | 0.76 | 1.60 | 0.76 | 3.20 |v-Possitive -1.60 | 020 | 1.60
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FOOTING ULTIMATE DESIGN

Number of Pile

6

F6

Ultimate Shear and Shear Stress at Critical Section

Pife Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg @X-Pos | Y-Neg Y-Pos | X-Neg X-Pos Y-Neg | Y-Pos Peri
1 23 05| osdli 0= 1210 T 121 | 0 121 | 0 11 0 | 121 |
2 0 0 0 0 0 0 121 0 0 0 11 0 11
3 ooz e B o | e var | o P T irE | a 0 121
4 23 0 0 0 121 0 o 121 | 121 0 0 11 121
) 0 S 5 ) IS TR O T (R s R T [ LY 20 R
6 0 23 0 0 0 121 0o 121 o 121 0 11 121 |
| SO [ ===
| Pt Lot
BTl PR [ | | !
|
| _|__ _j—'—\_ | E— | W | S— —
| RARTE N Peaar | L o S
Shear | 45 45 0 0 242 | 242 | 363 | 363 | 242 | 242 | 34 34 507
Moment 121 121 73 73
Factor 239 | 239 | 250 | 250
Length | 200 | 200 | 320 320 | 200 | 200 | 320 320 | 200 | 200 320 | 320 | 610
Depth | 113 | 113 | 113 113 | 113 | 113 | 113 113 | 113 | 113 113 | 113 | 1.13
Stress | 2.02 | 2.02 | 0.00 000 | 10.76 | 10.76 | 10.08  10.08 | 1076 | 1076 | 095 | 095 | 7.38
Allow 8.06 19.25 | 19.25 | 20.15 | 20.15 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | oK
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a % M a v M a v | M a % M
1 100 | 121 | 121 | 140 | 0 | o0 040 | 121 | 48 |-080 | o0 0
2 020 0 0 |-020 0 0 | 040 | 121 48 | -0.80 0 0
_ 3 140 | 0 0 | 100 | 121 | 121 | 040 | 121 | 48 |-080 | o0 0
4 | 100 | 121 121 [-140 | 0 | o0 |-080 | 0 0 040 | 121 | 48
§ |202[ o [ o |02] o [ o |os| o | o |os]| 2z | 4
6 140 | 0 o | 100 | 121 | 121 |-080 | o [ o | 040 | 121 48
B L | : 48
[ | S
_ I | |
| ] T I e I
. ——
Moment | 242 | 242 | 145 | 145
tength | 2.00 2.00 3.20 - 320
Depth 1.13 1.13 1.13 1.13
As(Req.) | 610 61.0 36.1 36.1
MinAs(Slab) | 432 43.2 69.1 69.1
Conc. Moment 1877 1877 3003
Use As = 61.0 61.0 69.1 69.1
DB25 mm DB25 mm DB25 mm DB25 mm
14DB25 mm 14DB25 mm 16DB25 mm 16DB25 mm
Use Bar =
o1 or ot or
DB25 mm @ 157mm DB25 mm @ 157mm DB25 mm @ 224mm DB25 mm @ 22
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FOOTING ULTIMATE DESIGN F7
Number of Pile 7
Design Data
Column Data X-Dimension 0.35 m. |Material Data Concrete - 320 ksc.
Y-Dimension 080 | m Steel 4000 | ksc.
Pile Data Dimension 0.40 m. |Service Load P B 525 &
Safe Load 75.0 1 1. Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 1.00 m. |Weight of Footing 19.11 L
Covering 0.08 m. |Average Load Faclor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate Existing\ SQRT. |Original | Deviate | Existing SQRT. P F Mx My Total
1 | -060 | 060 | 036 | -1.04 -1.04 | 1.08 | 7500 | 273 | 0.00 | 0.00 | 77.73
2 | 060 | | 060 036 | -1.04 | -1.04 1.08 | 7500 | 273 000 | 0.00 | 77.73
3 |-120 ] | 120 | 1.44 | 000 | 000 000 | 7500 | 273 000 o000 | 77.73
4 | 000 000 000 | 000 | | 000 000 | 7500 273 000 000 @ 77.73
5 | 120 | 120 | 144 | 000 | loo0 o000 | 75 | 3 0 0 | 7773
6 | -060 060 036 | 104 | | 104 108 | 75 3 0 0 78
7 | 060 060 | 036 | 104 | | 104 108 | 75 | 3 0 o | 78
- S 1 T el _I —
. 2| =]V I 1 _
|
| |
+ — ! | 5
= T B S [t [ e ==
cg. | 000 | 000 | 0.00 000 | 000 | 000
Total 4.32 432 | 5250 1911  0.00 | 0.00 544
Column Coordinate Footing Coordinate
Comer X Y Corner X Y
1 |-0175| -04 | 1 | -1.00 | -1.44
2 0.175 | -0.4 2 1.00 | -1.44
3 0175 | 04 3 | 1.60 | -0.40
4 |-0175| 04 | 4 | 160 | 040
5 | 100 | 144
6 | 100 | 1.44
7 | -1.60 | 040
8 -1.60 | -0.40
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Llength | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.10 | -1.27 | -1.10 | 1.27 | 253 |X-Negative 039 | 144 | -039 | 144 | 288
X-Possitive 110 | -1.27 | 1.10 | 1.27 | 253 |X-Possitive 039 | 144 | 039 | 144 | 288
Y-Negative -1.07 | -1.33 | 1.07 | -1.33 | 213 |Y-Negative -1.43 | 070 | 143 | -070 | 285
Y-Possitive -1.07 | 1.33 | 1.07 | 1.33 | 213 |Y-Possitive -143 | 070 | 143 | 0.70 | 2.85
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 | Length
X-Negative -0.64 | -1.44 | -0.64 | 1.44 | 288 |X-Negative -0.18 | -1.44 | -018 | 1.44 | 288
X-Possitive 0.64 | -1.44 | 064 | 1.44 | 288 |X-Possitive 018 | -144 | 018 | 144 | 288
Y-Negative -1.33 | -0.86 | 1.33 | -0.86 | 2.67 |Y-Negative -1.60 | -040 | 1.60 | -0.40
Y-Possitive -1.33 | 086 | 133 | 086 | 267 |v-Possitive -1.60 | 040 | 1.60 | 040



OS
Text Box

OS
Text Box


FOOTING ULTIMATE DESIGN

Number of Pile

7

F7

Ultimate Shear and Shear Stress at Critical Section

Pife Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos | Y-Neg @ Y-Pos | X-Neg | X-Pos Y-Neg | Y-Pos Peri
1 [Fe o e [Fuor 120 [0 Tl 120 0% orn| 49 k0Nl 18 [0 |- 113
2 0 o 0 0 o | 120 | 120 0 0 49 113 | o0 113
3 | %0 | o= | o | e Tizo ) |6 0 | o |120 [ 0 0 0 | 120
4 0 o | o 0 o | o o o0 0 0 0 0 0
& e e [ o o5 [ e 6|0 [ e o]
6 | o 0 0 o | 120 | o 0 120 | 49 0 0 113 | 113
7 0 0 | 0 | o | 6 |20 ] o |[120| o | 4 o | 113 | 113
| | | |
I | i 2T 3
LS5 e sl I e 1 TR S (5202 S T 1
EV T I ] = i |
shear | 90 | 90 | o | © 361 | 361 | 241 | 241 | 218 | 218 227 | 227 | 695
Moment 149 149 82 82
Factor 239 | 239 | 250 | 2.50
Length | 263 | 253 | 213 | 213 | 288 288 | 285 285 | 288 | 288 267 | 267 | 6.00
Depth | 093 | 093 093 093 | 093 093 | 093 | 093 | 093 093 093 | 093 | 093
Stress | 3.86 | 3.86 | 0.00 | 000 | 13.58 | 1358 | 913 | 913 | 820 | 820 920 | 9.20 | 1252
Allow 8.06 10.22 | 19.22 | 20.15 | 20.15 16.12
ok | ok | ok | ok | ok [ ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v | M a "4 M a "4 M
1 043 | 120 | 51 | 078 | o | 0 |o064 | 120 | 77 |-144 | 0 0
2 078 0 0 043 120 | 51 | 0.64 | 120 77 | -144 0 0
3 103 | 120 | 123 |13 | o | o |04 | o | o |04 o 0
4 018 0 | 0 |-018 o0 | 0 |-040]| O 0o |-040 0 0
5 138 | o | o0 | 103 | 120 | 123 | 040 | © o |-040] 0 0
6 043 120 &1 |-078 0 | 0 |-144 o0 0o | o064 120 | 77
7 |07 | o | o |o043 | 120 | 51 |-144| 0 0 | o064 | 120 | 77
i /et | R0 B REHE=ER
E2iEl A PR B LR R [ P [ e
2 CFe B IREREN T | SR B Y I
e e ORI ' 5 B
Morment 226 | =226 154 [ 154
Length | 288 2.88 3.20 3.20
Depth 0.93 0.93 0.93 0.93
As{Req.) | 69.2 | 69.2 46.8 46.8
MinAs(Slab} - 51.8 | "51.8 57.6 57.6
Conc. Moment 1826 1826 2030
Use As = 69.2 69.2 57.6 57.6
DB25 mm DB25 mm DB25 mm DB25 mm
15DB25 mm 15DB25 mm 13DB25 mm 13DB25 mn
Use Bar =
or ot oI ot
DB25 mm @ 201mm DB25 mm @ 201mm DB25 mm @ 269mm DB25 mm @ 26!
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FOOTING ULTIMATE DESIGN F8

Number of Pile 8
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete 320 ksc.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension 040 m. |Service Load P 600 t
Safe Load 750 | t Mx o | tm
Footing Edge Distance | 0.40 m. My 0 t.-m.
Thickness 1.20 | m. |Weight of Footing 2653 | t
Covering 008 | m. Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing SQRT. |Original | Deviate Existing SQRT. P F Mx My Total
1 -1.20 ]-1.20 1.44 -1.04 | -1.04 1.08 EOO 332 | 0.09 0.00 | 78.32
2 ﬂ)_ 0.00 0.00 -1.04_ -1.04 1.08 7500 @ 3.32 0.00 __I_0.00 78.32
3 | 120 | 120 | 144 | 104 | | 404 108 |7500 332 000 000 | 7832
4 |-060 | | 060 036 | 000 | 000 000 | 7500 332 000 | 000 | 78.32
5 |o6o | | o060 03 000 | [o0o0 ooo| 75 | 3 | o | o |7es
6 -1.20 -1.20 144 _ﬂ__ | 1.04 ! 1.% 15 i 3 0 0 | 7_8 |
7 | ooo | 0.00 000 | 1.04 104 (108 | 75 | 3 | o o | 78
8 | 120 120 144 | 104 | | 104 108 | 75 3 o | o | 78
JETEE E | | ]
|
4 B! — ! o ] | i
|
e L | i [ o S|
|
] s TN | L= ST S
cg. 0.00 | 0.00 | 0.00 000 | 000 | 0.00
Total 6.48 6.48 600.0 @ 26.53 0.00 | 0.00 627
Column Coordinate Footing Coordinate — —
Comer| X Y |comer| Xx Y (D i : O : E C
1 | 02 | -02 1 -1.60 | -1.44 _______J:___i _______ i___i_______
2 02 | 02 | 2 | 160 | -1.44 I it m T
3 | o2 |02 | 3 | 160 |-144 | P P4
4 02 | 02 4 1.60 | 1.44 D |:| Q
5 | 160 | 1.44 i : : i
6 | 160 | 1.44 90 st bonbl e et
7 | -1.60 | 1.44 ( v O b C)
8 | -160 | -1.44 : : : :
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.33 | 144 | -1.33 | 1.44 2.88 |X-Negative -0.40 | -1.44 | -0.40 1.44 2.88
X-Possitive 1.33 -1.44 1.33 1.44 2.88 |X-Possitive 0.40 -1.44 0.40 1.44 2.88
Y-Negative -1.60 | -1.33 | 1_50_ -1.33 | 3.20 |Y-Negative -1.60 | -0.62 | 1.60 | -0.62 3.20
Y-Possitive -1.60 1.33 1.60 1.33 3.20 |Y-Possitive -1.60 0.62 1.60 0.62 3.20
Punching X1 Wil X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.76 | -1.44 | -0.76 | 1.44 | 2.88 |X-Negative -0.20 | -1.44 | -0.20 | 1.44 2.88
X-Possitive 0.76 | -1.44 | 076 | 1.44 | 2.88 |X-Possitive 020 | 144 | 020 | 144 | 2.88
Y-Negative -1.60 | -0.76 | 1.60 -0.76 3.20 |Y-Negative -1.60 -0.20 1.60 -0.20
Y-Possitive -1.60 | 076 | 1.60 | 0.76 | 3.20 |Y-Possitive -1.60 | 020 | 160 | 020
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FOOTING ULTIMATE DESIGN

Number of Pile

8

F8

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg X-Pos  Y-Neg Y-Pos | X-Neg | X-Pos ' Y-Neg Y-Pos Peri
1 23 0 (0] [t 121 | o0 | 121 | 0 121 | 0 121 | 0 | 121
2 0 0 0 0 0 0 121 0 0 0 121 0 121
3 N B P ) e [ EE R R P () o | 121 | 121 | 0 | 121
4 0 o | o o |[121 | o 0 0 11 0 o | o | 11
BTN 0 0 T S o |77 i (A7l 1 O W = )
6 23 0 0 0 121 0 0 121 | 121 0 0o | 121 121
7 o | o 0 | o s [0 12 ETon [DEka B r 2 i | i
8 0 | 23 0 0 0 121 | 0 121 0 | 121 0 121 121
= ST : | ——
| i Wi
Shear | 46 | 46 | 0 0 364 | 364 | 364 | 364 | 254 | 254 | 364 | 364 | 751
Moment 219 | 219 | 153 153
Factor 217 | 217 | 250 | 250
Length | 2.88 | 2.88 320 320 | 288 | 288 | 320 320 | 288 | 288 320 | 320 @ 610
Depth | 1.13 | 113  1.143 113 | 113 | 113 | 113 113 | 113 | 113 113 | 113 | 113
Stress | 1.41 | 1.41 | 000 = 000 | 11.25 | 11.25 | 1012 10.12 | 7.85 | 7.85 | 10.12 | 10.12 | 10.94
Allow 8.06 17.46 | 17.46 | 20.15 | 20.15 16.12
ok | ok | ok [ ok | ok | ok | ok | ok | ok | ok | ok | ok | oK
Utftimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v M a "4 M a v M
A 100 | 121 | 121 | -140 | © 0 [o8s | 121 | 102 | 124 | 0 0
2 020 0 o |-020 o 0 | 084 | 121 | 102 | 124 | 0 = 0
3 140 | o | o | 100 | 421 | 121 | 084 | 121 | 102 | 124 o | 0
4 040 @ 121 9 |-080 o0 | 0o |-020 | 0 0 |-020 0o 0o
5 08 | o | o |o40 | 121 | 49 |-020]| o0 o |2020] o [ o |
6 .00 121 121 |-140 o0 0 |-124 | o 0 084 121 102
7 020 | 0 0o |e20]| o ‘ 0 |-124 | o | o |oes | 421 | 102
8 140 | 0 o | 100 121 | 121 |-124 | 0 o | o84 121 102
= [ o e P L I BT
| e | ,l |
"5 ; [ o
" I R [ 7 ] RS I :
!
Moment | 291 251 | 308 306
Length 2.88 288 3.20 3.20
Depth 1.13 1.13 1.13 1.13
As(Req.) 73.1 73.1 76.7 76.7
MinAs(Slab) 62.2 62.2 69.1 69.1
Conc. Moment 2701 2701 3003
Use As = 73.1 73.1 76.7 76.7
DB25 mm DB25 mm DB25 mm DB25 mm
17DB25 mm 17DB25 mm 16DB25 mm 16DB25 mn
Use Bar =
o1 of ot ot
DB25 mm @ 190mm DB25 mm @ 190mm DB25 mm @ 202mm DB25 mm @ 20
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FOOTING ULTIMATE DESIGN F9

Number of Pile 9
Design Data
Column Data X-Dimension | 0.40 m.  |Material Data Concrete 320 ksc.
Y-Dimension | 0.40 | m. Steel 4000 | ksc.
Pile Data Dimension 0.40 m.  |Service Load P 675 4
Safe Load 750 | t Mx o | tm
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 1.20 | m. |Weight of Footing 2949 | ¢
Covering 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original Deviate |Existing SQRT. |Original | Deviate | Existing SQRT. P F Mx | My Total
1 205 RN ‘ -1.20 | 1.44 | -1.20 -1.20  1.44 | 7500 | 328 | 0.00 | 0.00 | 7828
2 0.00 | 0.00 0.00 -1.20 -1.20 1.44 75.00 | 3.28 0.00 ' 0.00 78.28
3 | 120 | | 1.20 | 144 | 1.20 .20 | 144 | 7500 | 328 000 | 000 | 7828
4 | 120 | 120 144 | 000 000 000 |7500 328 000 | 000 7828
5 | ooo | 000 | 000 [000 | o000 (000 | 75 | 3 | o | o | 7828
6 | 120 | 1.20 144 | 000 | 000 000 | 75 | 3 o | o 78
7 |20  [-1200 144 120 | [120 [ 146 | 76 | 3 | o | o | 78
8 | 000 | | 000 000 | 1.20 1.20  1.44 75 3 o | o0 73
9 | 120 | 720 [ 144 [ 120 [ [ 120 [ 144 | 75 | 3 0 | 6 | 78
i _ .
_ | - [ S| - __| :
| BTN G [ [e[E
) = S | (B - =5
cg 0.00 | 0.00 @ 000 0.00 | 000 | 000
Total 8.64 8.64 | 6750 29.49 0.00 000 | 704
Column Coordinate Foating Coordinate l T
Corner X Y Corner| X Y j : l O l : C)
1 02 | 02 | 1 |-160][-160 | ! h ~1
i g_ il (E 20‘2 i_ 1.60 1.60 |_-. .:.-_:.-.;;.}.'_-.';'.:'.'_-.-_-.‘E,:..-_:.-:....
3 | o2 | o2 | 3 | 160 |-160 TP
+ |02 [ 02 | 4 | 160|100 Oi g tQ
5 | 160 | 1.60 ! h
6 | -1.60 | 1.60 =
7 -1.60 1.60 ! '
8 | -160 | -1.60 Oi O iQ
i it
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative | -1.33 | -1.60 | -1.33 | 1.60 3.20 [X-Negative | -0.70 | -1.60 | -0.70 1.60 3.20
X-Possitive 1.33 -1.60 1.33 1.60 3.20 |X-Possitive 0.70 -1.60 0.70 1.60 3.20
Y-Negative -1.60 | -1.33 | 1.60 | -1.33 | 320 |v-Negative -1.60 | 070 | 1.60 | -070 | 3.20
Y-Pos;itive -1.60 1.33 1.60 1.33 3.20 |Y-Possitive -1.60 0.70 1.60 0.70 3.20
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 | Length
X-Negative -0.76 | -1.60 | -0.76 | 1.60 | 3.20 |X-Negative -0.20 | -1.60 | -0.20 | 1.60 3.20
X-Possitive | 0.76 | -1.60 | 0.76 | 1.60 | 3.20 |X-Possitive 020 | -1.60 | 0.20 | 1.60 3.20
Y-Negative -1.60 | -0.76 1.60 | -0.76 | 3.20 |Y-Negative -1.60 | -0.20 1.60 | -0.20
Y-Possitive -1.60 0.76 1.60 0.76 3.20 |Y-Possitive -1.60 0.20 1.60 0.20
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FOOTING ULTIMATE DESIGN

Number of Pile

9

F9

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos Y-Neg @ Y-Pos Peri
1 23 0 23 0 1221 | o | 121 | o 121 | 0 121 | o | 121
2 | o | o 23 0 0 0o 121 0 0 0 121 0 121
3 0 23 | 23 0 0 | 121 | 121 | © o |z | 9220]| e 121
4 | 23 0 0 o | 121 o o o | 121 0 0 0 121
5 | o [ o o [ o o e T o [ o JLo | o |
6 0 23 0 0 0 121 0 0 0 | 121 0 0 121
7 ' [0 [ o [ 2 |42 [ 0o [ o [zt szt [ o [ 0 [721] 72
8 0 0 0 23 0 0 0 121 0 0 0 121 | 121
9 0 23 0 23 o | 121 | o | B ot | iz | @i ll| 21 | d21
b = S [
L= | [T i | B <!
PSS D | ]
| |
Shear | 68 | 68 | 68 66 | 364 | 364 | 364 | 364 | 364 | 364 | 364 | 364 | 971
Moment 182 | 182 | 182 182
Factor 230 | 239 | 239 239
Length | 3.20 | 320 | 320 320 | 320 320 320 320 | 320 @ 320 320 | 320 | 610
Depth | 113 | 113 | 113 113 | 113 | 113 | 113 113 | 113 113 113 | 1.13 | 1.13
Stress | 1.90 | 1.90 | 1.90  1.90 | 10.17 | 10.11 | 10.47 1011 | 1017 | 10.11 | 10.11 | 10.17 | 14.14
Allow 8.06 19.25 | 19.25 | 19.25 | 19.25 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v M a v M a v M
Y] 100 | 121 | 121 |-140 | o | o | 100 | 121 | 121 |-140 | © 0
2 020 0 o |-020 o 0 |[100 121 | 121 |-140 | o0 0
8 440 | 0 | o0 | 100 | 121 | 121 | 100 | 121 | 121 |10 | 0 | o
4 |100 121 121 |-140 0 | 0 |-020 0 0o |02 o | o
5 |02 o [ o |ow[ o [ o fow|[o | o |on]oao]o
6 140 | 0 o | 100 121 | 121 |-020]| o0 0o |-020| o 0
B 100 | 121 | 121 | 140 | o [ o |40 | o | o | 100 | 121 | 121
8  |-020 o o 020 o | o |-140 0 o | 100 | 121 | 121
9 [ 140 | 0 0 | 100 [ 121 [ 121 |40 | o | o | 100 | 121 | 121 |
e i | A | £ L B N |
SRR 5P [0 VRN R oy [ S 1 e ]
| | 557 [STE B B P |
Moment 364 | 364 | 364 | 364
Length 3.20 3.20 320 3.20
Depth 1.13 1.13 1.13 1.13
As(Req.) 91.6 91.6 91.6 | 916
MinAs(Slab) 69.1 69.1 69.1 . 69.1
Conc. Moment 3003 3003 3003
Use As = 91.6 91.6 91.6 91.6
DB25 mm DB25 mm DB25 mm DB25 mm
19DB25 mm 19DB25 mm 19DB25 mm 19DB25 m
Use Bar =
or ot [+]] [+)]
DB25 mm @ 169mm DB25 mm_@ 169mm DB25 mm @, 169mm DB25 mm @ 16|
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guanuaa lumMIssnULUUIUIAINTTU ATIET 1
Tn539M3 THE EMBASSY

UNAZY, BaYy3

wanmsAumssenuuLaInInssu s uazlnseade
1n39M3 THE EMBASSY UNagyq, #0613
dmfumsesnuuuendnanssuTassaduemsziindnms lasia lldwmiunneins sare'lui
1. MIATFIUMIOBNLUN (Design Codes)
- ngnszna atiud 60 (n.a. 2527) senamua unss sy RnaugueInTs WA.2522
- wesgndmivemsnouitanduminvedimnssunonumaizmelnen avuRuiaded 4
- wmspudmivemamanginssavesimnssunanumsssmaines atuRuaded 2
- AQRNIENTN (WA 2550) BRnRNA TN lunsEswiygAnIugueIns wa2s22 dmfumsoenuuy
unmunsarudung
- Building Code Requirements for Reinforced Concrete (ACI 318M-02)
- American Institute of Steel Construction (AISC 1989)
- Uniform Building Code (UBC 1985)
2. dm Tnussnnii Weeniwu (Design Loads)
dmiinussnnilflumsesniuuez 1numszneiygRniuuems  Selaniadweeinusa:

) o ¥ o o &
dauszgnesnuuufmusafuhminussynesawngruie 1adedl

J 4 o =y Y 3
Mupann 200  Alandu de M5 INAT
¥ u

fufaunang 400 Alansy Ae eT1auas
J 5 1 g =y ar 1 N
Aufasziei 1,800  nlansu do MRS
Ay d. L - [ 1
funaaf, ey 1,200 Alansu Ae M1sMAT
J $ =) o J

wufoeasa 400 flansu de ms19uas
j A' o =) 3 1

AUNVaINT Aaa. 100 filanfu Ao ms1auas

3. usenszihdud e (Lateral Load)
3.1 #5303 (Wind Load)
o o) Y o a sy &
ussaudldlumseennuusziiullaudedsmuavemssnuingAniunuerns we2s22  Fwnaves
t 4
HIIRN I TAUANINGIUBIBINTTAIT
- ar 1 Q' j o
50  Alanfude msnawes  INSTRUAUDIAIUGITZAY 10 1UAS
80  Alaniu fe M1S1WAT  AWEITININ 10 LUAT LA 20 1UAS
120 Alandu Ao MIIUNAT  ATIUGNITNIN 20 LUAT LIAZ 40 1UAT

= o I3 1 J
160 fiTansu Ao A5 19MAT UG WINAIT 40 LUAT Ju'ld



OS
Text Box


' da = ar & ) as Y a9 va
Elﬂ'l\ivli'ﬂﬂ ﬂiﬂiﬂ'ﬁ"lﬁﬂ'li’lmzﬂﬂmaﬂ'llﬂﬂﬂﬂlﬂﬂiﬂ"lllf‘h‘ﬂiUﬂWiﬂaﬂllUUﬂ']ﬂTilWﬂTﬂlliﬂﬁ”ﬂulﬂiﬂﬂ'ﬁ
o v d o £ o o o & £d . v o
Wulgaldituniunniu @i 1311-50) deiu nmsesnuuuemslulasaimsit fezduerdeimunlu

y . . 2
FosrRvBT UM TIURIna Ui sEneums e AUL LY



OS
Text Box


WIND LOAD DESIGN FOR PRIMARY STRUCTURE
OF MID-RISE BUILDING (X-Direction)
Project [_ [_THE EMBASSY PATTAYA Building C__| Engnee{ - | Date[ |
1) Dimensions and Locations of the structure 1) Building Geometry
Windward side Leeward side
=| 22.95|m Location: Z! \4
Bx=| 15.50|m \
Dx=| 84.35|m V50 = 25|m/s
= 0.00|deg Tt 1 Wind I o Wind H
Ground 0.15|m Exposure: B - Suburban M
Href| 23,10 |m
‘T’ AR
2) Importance factor for wind load Iw
mportance Level : S@ndad ¥ og. standard Buikings 2) Zoning of building locations around Thailand
Limit state : o % Usew=[___ 1.00]
3) Determining parameters g, Ce, Cge and Cp
a=[__398lke/sam  cemax- 25 1py
Ce= 0.85|At Top Cemin = 0.7 9 2 g
Ce= 0.70] At Middle Cge = 2.00
Cp =Windward Cp= Leeward
E
4) Calculating equivalent static along-wind force on building E
[T
‘a
Floor | Elevation| Tributary | Breadth Ce Cge | Along-wind Load (kg) x
(m) Height (m) (m) Windward Leeward | TLLsq.m total
DECK | 22.95 2.85 54,15 1.70 1.40 58.9 9091
L8 20.10 2.85 54,15 1.63 1.40 57.3 8841
57 17.25 2.85 54,15 1.56 1.40 55.5 8564 . .
ie 14.40 385 5415 1.48 1.40 5358254 3) Wind Load for Primary Frames and Systems
L5 11.55 2.85 54.15 1.40 1.40 51.6 7957
L4 8.70 2.85 54,15 1.40 1.40 51.6 7957
t3 | 585 | 285 | 5415 | 1.40 1.40 516| 7957 30
L2 3.00 2.85 54.15 1.40 1.40 51.6 7957
L1 0.15 1.43 54.15 1.40 1.40 51.6 3979
25
20 |
15
10
5
0
70 75 80 85
Py (kg/sq.m)
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WIND LOAD DESIGN FOR PRIMARY STRUCTURE

OF MID-RISE BUILDING (Y-direction)

Project | | THE EMBASSY PATTAYA Building C

Engineer{ | Date Imm##ﬂ

1) Dimensions and Locations of the structure

H=| 22.95|m Location: Z1 Sl
By=| 84.35/m
Dy=| 15.50|m V50 = 25|m/s
e= 0.00|deg Ti= 1
Ground 0.15|m Exposure: B - Suburban lw!
Href|l 23.10 [m

2) Importance factor for wind load fw

mportance Level ; Stendard iwi

Limit state :

eg. Standard Buildings

3) Determining parameters g, Ce, Cge and Cp

q= 39.8|ke/sg.m Cemax= 2.5
Ce= 0.85|At Top Cemin = 0.7
Ce= 0.70]At Middle Cge = 2.00

Cp= Windward Cp= Leeward

4) Calculating equivalent static along-wind force on building

Ultimate  'w! Use lw =

Floor | Elevation | Tributary Depth Cpe Cge Along-wind Load (kg
{m) Height (m) (m) Windward Leeward Persq.m total

DECK 22.95 2.85 42.3 1.70 1.40 82.1 9895
L8 20.10 2,85 42.3 1.63 1.40 80.0 9640
L7 17.25 2.85 42.3 1.56 1.40 71.6 9359
L6 14.40 2,85 42.3 1.48 1.40 75.0 9043
L5 11.55 2.85 42.3 1.40 1.40 72.5 8740
L4 8.70 2.85 42.3 1.40 1.40 72.5 8740
L3 5.85 2.85 42.3 1.40 1.40 72.5 8740
12 3.00 2.85 42.3 1.40 1.40 72.5 8740
L1 0.15 1.43 42.3 1.40 1.40 72.5 4370

1) Building Geometry

| P

—

By

3) Wind Load for Primary Frames and Systems

30

m"dl Windward side /

Leeward sids

Height {m)

25

20 -

15

10

2 100 110
Py (kg/sq.m)

120
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WIND LOAD DESIGN FOR PRIMARY STRUCTURE OF MID-RISE BUILDING (Load Combination)

Project | [ THE EMBASSY PATTAYA Building C |Engined | Date[ 1s5nov2a |
75wy
By l [ml I . ) 7 056
4 4 |
=i =] — =~ — ~ —a bt bey = I
—d | - il + i + = L
o S 0prr 0% (T11T] = = = Wil >
fox ps 1111 0 Wl | ||| 0% 0sépry| | | | | | 056y
W =07 pmrtorBier 0T 0363y
& ev:f&‘;‘;‘;‘? - My=0TSprr proBrer =056 Bty 05GPt
er=30.138y i i iy
Combination 1 Combination 2 Combination 3 Combination 4 Combination § Combination 6
[Pwx] [Pwy ] PMX PIY. MKY
Story Fx Fy Mr Story Fx Fy M1 Story Fx Fy MY Story Fx Fy M Story Fx Fy M Story Fx Fy M7
T BECK 9091 O‘I' 0) BECK ] 9895 [} BECK 6818 B5381|  DECK 0| 7421| A7089) ~ DECK ﬁﬁ{ 742 Bl BECR™ | 5118 I'“KS'}T'TGE'ET
L8 8841 0 0 L8 0| 9640 0 L8 6631 0| 53857 L8 0| 7230| 45876 L8 6631| 7230 0 L8 4977| 5428| 74867
L7 8564 0 0 L7 o| 9359 0 L7 6423 0| 52174 L7 0| 7019| 44537 L7 6423| 7019 0 L7 4822| 5269 72597
L6 8254 0 0 L6 0] 9043 0 L6 6190 0| s0282 L6 0| 6782| 43032 L6 6190| 6782 4 L8 4847| 5091 70048
LS 7957 0 0 LS 0| 8740 0 LS 5968 0| 48474 L5 0| 6855| 415393 LS 5968| 6555 0 LS 4480| 4921| 67610
L4 7857 0 0 L4 0| 8740 0 L4 5968 0| 48474 L4 0| 6555] 41593 L4 5068| 6555 0 L4 4480| 4921| 67610
L3 7957 0 0 L3 0| 8740 0 L3 5968 0] 48474 L3 0| 6555| 41593 L3 5968| 6555 0 L3 4480| 4921| 67610
L2 7857 0 0 L2 0| 8740 0 L2 5968 0| 48474 L2 0| 6555| 41593 L2 5968| 6555 0 L2 4480| 4921| 67610
L1 3979 0 0 L1 o| 4370 0 L1 2984 0| 24237 L1 0| 3278| 20736 L1 2084| 3278 0 L1 2240| 2460| 33805
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'Load Patterns

Load Type Self Weight Auto Lateral Load Modify Lateral Load Eccentricity Ratio
DEAD|Dead load 1 -
SDEAD [Superimposed Dead Load 0 -
LIVE|Live load 0 -
WINDX|Wind load 0 User loads Wind Direction X Fx
WINDY |Wind load 0 User loads Wind Direction Y Fy
WLX|Wind load 0 User loads Perpend. Wind X Fy
WLY|Wind load 0 User loads Perpend. Wind Y Fx
MTX|Wind load 0 User loads Twisting Moment X Mz
MTY|Wind load 0 User loads Twisting MomentY Mz
PWX|Wind load 0 User loads Wind Direction X Fx
PWY|Wind load 0 User loads Wind Direction Y Fy
PMX|Wind load 0 User loads Twisting Moment X Mz
PMY |Wind load 0 User loads Twisting MomentY Mz
MXY|Wind load 0 User loads Twisting Moment X & Y Mz
Load Case
Load Load Case Type Load Type Load name Function Scale Factor Eccentricity Ratio
DEAD |Linear Static Load Pattern DEAD - 1
SDEAD |Linear Static Load Pattern SDEAD - 1
LIVE [Linear Static Load Pattern LIVE - 1
PWX|Linear Static Load Pattern WLY - 1
PWY |Linear Static Load Pattern MTX - 1
PMX |Linear Static Load Pattern MTY - 1
PMY |Linear Static Load Pattern PWX - 1
MXY |Linear Static Load Pattern PWY - 1
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‘Load Combinations

Directional Combinations of Wind

{V50] for Mid Basic Wind Load Cose

(Using Absolute Add} PWX PWY
PWX +1.00{PWX) 1.00
PWY +1.00{PWY) 1.00
PWXPMX +0.75(PWX) + 0.75(PWX)*0.15BX 0.75 1.00
PWYPMY +0.75(PWY) + 0.75(PWY)*0,15BY 0.75 1.00
PWXPWY +0.75 (PWX)+ 0.75(PWY) 0.75 0.75
PWXPWYMXY +0.563(PWX)+ 0.563{PWY} + [0.563(F  0.563 0.563 1.00
SDEAD LIVE
ASCE 7-05 Strength Limit Stotes { Concrete Frame Design ACI 318-11 and Steel Frame Design AISC 360-05_LRFD)
Casel up 1.4{D) 14 14
‘Casel upL 1.4{D)+2.7{L} 14 1.4 17

1.2(0)41
WIND MID RISE  Strength Limit States { Concrete Frame Design ACI 318 DEAD

SDEAD LIVE PWX PWY

PWXMTX PWYMTY PWXPWY  PWXPWYMTXY

Case 1 UDLPWX 0.75(1.4D+1.7L}+1.6PWX 1.05 1.05 1.275 LE00

Casel UDLPWY 0.75(1.4D+ 1.7 ]+ 1.6PWY 1.05 1.05 1.275 1.600

Casel UDLPWXPMX 0.75(1.4D+1.7L}+1.6PWXMX 1.05 1.05 1.275 1.600

Casel UDLPWYPMY 0.75(1.4D+1.7L)+1.6PWYMY 1.05 105 1.275 L.&00

Casel UDLPWXPWY 0.75(1.4D+1.7L}+1.6PWXPWY 1.05 1.05 1.275 1.600

Case 1 UDLPWXPWYMX 0.75(1.4D+1.7L)+1.6PWXPWYMXY 1.05 1.05 1.275 L5600

Case 2 UDPWX 0.9D + 1.6PWX 0.9 0.9 1600

Case 2 ubPwy 0.9D + 1.6PWY 0.9 0.9 1.600

Case 2 UDPWXPMX 0.9D + 1L.6PWXMX 09 0.9 Le00

Case 2 UDPWYPMY D.9D + 1.6PWYMY 09 0.8 1.600

Case 2 UDPWXPWY 0.9D + LEPWXPWY 0.9 0.8 1.600

Case 2 UDPWXPWYMXY 0.9D + 1.6PWXPWYMXY 0.9 0.9 1.600

Case 3 UDLPWXA 1.2D+1.0L+1.6PWX 1.2 1.2 1 1.600

Case3 UDLPWYA 1.2D+1.0L41.6PWX-3 1.2 12 1 1.600

Case 3 UDLPWXPMXA  1.2D0+1.0L+1.6PWXMX 12 12 1 L&00

Case 3 UDLPWYPMYA  1.2D+1.0L+1.6PWYMY 12 12 1 1.600

Case 3 UDLPWXPWYA  1.2D+1.0L+1.6PWXPWY 1.2 12 1 1.600

Case 3 UDLPWXPWYMX' 1.2D+1.0L+1.6PWXPWYMXY 1.2 1.2 q 1.600

WIND MID RISE Strength Limit Stotes { Concrete Frame Design ACI 318 DEAD SDEAD LIVE PWX PWY PWXMTX PWYMTY PWXPWY  PWXPWYMTXY

Casel SDDPWK 1.0D+1.0PWX 1.0 1.0 0.750

Casel SDDPWY 1.0D+1.0PWY 1.0 10 0,750

Casel SDDPWXPMX 1.0D+1.0PWXMX 20 1.0 0.750

Casel SDDPWYPMY 1.0D+1.0PWYMY 1.0 1.0 0.750

Casel SDDPWXPWY 1.0D+1.0PWXPWY 1.0 10 0.750

Case1 SDDPWXPWYMX 1.0D+1.0PWXPWYMXY io 10 0.750

Case 2 SDLPWX 1.0D+0.75L+0.75PWX 1.0 1.0 0.75 0.5625

Case 2 SDLPWY 1.0D+0.75L+0.75PWY 1.0 1.0 0.75 0.5625

Case 2 SDLPWXPMX 1.0D+0.75L+0.75PWXMX 10 1.0 0.75 0.5625

Case2 SDLPWYPMY 1.0D+0.75L+0.75PWYMY 1.0 1.0 0.75 0.5625

Case2 SDLPWXPWY 1.0D+0.75L+0.7SPWXPWY 10 1.0 0.75 0.5625

Case 2 SDLPWXPWYMX 1.0D+0.75L+0.7SPWXPWYMXY 10 1.0 0.75 0.5625

Case 3 SDPWX 0.60D + 1.0PWX 0.6 0.6 0.750

Case3 SDPWY 0.60D + 1.0PWY (X3 0.6 0.750

Case 3 SDPWXPMX 0.60D + 1.0PWXMX 0.6 0.6 0.750

Case3 SDPWYPMY 0.60D + 1.0PWYMY 0.6 0.6 0.750

Case 3 SDPWXPWY 0.60D + 1.0PWXPWY 0.6 0.6 0.750

Case 3 SOPWXPWYMXY D.600 + 1.OPWXPWYNXY 0.6 0.6 0.750
Allowabie Stress Limir Stotes {for Pile Design) DEAD SDEAD LIVE w1 W2 wy1 w2 o o

Casel AD 1.0D 1.0 10

Case 2 ADL 1.0(D+L) 1.0 1.0 1.0

WIND MID BISE  Allowable Stress Limit States (for Pile Deslgn) DEAD SDEAD LIVE PWX PWY PWXMTX PWYMTY PWXPWY  PWXPWYMTXY

Casel ADDPWX 1.0D+1.0PWX 1.0 1.0 1.0

Casel ADDPWY 1.0D+1.0PWY 1.0 1.0 1.0

Casel ADDPWXPMX  1.0D+1.0PWXMX 10 10 10

Casel ADDPWYPMY 1.0D+1.0PWYMY 1.0 10 10

Casel ADDPWXPWY  1.0D+1.0PWXPWY 1.0 1.0 1.0

Casel ADDPWXPWYMX 1.0D+1.0PWXPWYMXY 10 10 10

Case 2 ADPWX 0.60D + 1.0PWX 0.6 0.6 10

Case 2 ADPWY 0.60D + 1.0PWY 0.6 0.6 1.0

Case 2 ADPWXPMX 0.60D + 1.0PWXMX 0.6 0.6 1.0

Case 2 ADPWYPMY 0.60D + 1.0PWYMY 0.6 0.6 10

Case 2 ADPWXPWY 0.60D + 1.0PWXPWY 0.6 06 1.0

Case 2 ADPWXPWYMXY 0.60D + 1.0PWXPWYMXY 0.6 0.6 10

Case 3 ABLPWX 1.0D+0.75L+0.75PWX 1.0 1.0 0.75 0.5

Case 3 ADLPWY 1.0D+0.75L+0.75PWY 1.0 1.0 0.75 0.75

Case3 ADLPWXPMX 1.0D+0.75L+0.7SPWXMX 1.0 1.0 0.75 0.7%

Case 3 ADLPWYPMY 1.0D+0.75L+0.75PWYMY 1.0 10 0.75 0T

Case3 ADLPWXPWY 1.0D+0.75t+0.75PWXPWY 1.0 1.0 0.75 0.75

Case 3 ADLPWXPWYMX' 1.0D+0.75L+0.75PWXPWYMXY 1.0 1.0 0.75
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POST-TENSION SLAB DESIGN
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1 - USER SPECIFIED GENERAL ANALYSIS AND DESIGN PARAMETERS

Parameter Value Parameter Value
Concrete Fy (Main bars) 400 T/cm 2
F'c for BEAMS/SLABS 320.00 Ka/cm 2 Fy (Shear reinforcement) 4.00 T/icm 2
F'ci for BEAMS/SLABS 240.00 Kg/cm 2 Minimum Cover at TOP 2.50 cm
For COLUMNS/WALLS 320.00 Kg/cm 2 Minimum Cover at BOTTOM 2.50 cm
Ec for BEAMS/SLABS 270.00 T/cm 2 Post-tensioning
For COLUMNS/WALLS 270.00 T/cm 2 SYSTEM BONDED
CREEP factor 2.00 Fpu 18.70 T/em 2
CONCRETE WEIGHT NORMAL Fse 10.80 T/em 2
UNIT WEIGHT 2400.00 Ka/m 3 Strand area 0.990cm 2
Tension stress limits / (f¢c)1/2 Min CGS from TOP 4.20 cm
At Top 1.590 Min CGS from BOT for interior spans 5.60 cm
At Bottom 1.5690 Min CGS from BOT for exterior spans 5.60 cm
Compression stress limits / fc Min average precompression 10.00 Kg/cm 2
At all locations 0.450 Max spacing / slab depth 8.00 N
Tension stress limits (initial) / (fc)1/2 Analysis and design options
| At Top 0.795 Structural system - Equiv Frame TWO-WAY
At Bottom 0.795 Moments reduced to face of support YES |
Compression stress limits (initial) / fc Moment Redistribution NO |
At all locations 0.600 DESIGN CODE SELECTED ACI-318 (1999) |
Reinforcement |

2 - INPUT GEOMETRY

2.1 Principal Span Data of Uniform Spans

Span | Form |Length] Width | Depth [TF Width| TF BF/MF | BF/MF Rh Right |Left Mult.
Thick. | Width | Thick. Mult.
m cm cm cm cm cm cm cm
1 1 8.40 | 100.00 | 25.00 0.00 1.50 2.55
2 1 8.40 | 100.00 | 25.00 0.00 1.50 2.55
3 1 8.40 | 100.00 | 25.00 0.00 1.50 2.55
4 1 8.40 | 100.00 | 25.00 0.00 1.50 255
5 1 8.40 | 100.00 | 25.00 0.00 1.50 255

2.7 Support Width and Column Data

Joint | Support | Length | B(DIA.)| DLC | % LC |CBCLC| Length | B(DIA)| DUC | % UC |CBC UC
Width LC LC uc uc
cm m cm cm m cm cm
1 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
2 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
3 35.0 2.8 800 | 350 100 (1) 2.8 80.0 35.0 100 (1)
4 35.0 28 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
5 35.0 2.8 80.0 35.0 100 (1) 2.8 80.0 35.0 100 (1)
6 35.0 2.8 80.0 35.0 100 (1) 28 | 800 35.0 100 (1)

3 -INPUT APPLIED LOADING

3.1 Loading As Appears in User's Input Screen

Span | Class | Type w P1 P2 A B C F M
T/m2 T/m T/m m m m T T-m
1 LL U 0.200
1 SDL U 0.300
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2 LL U 0.200
2 SDL U 0.300
3 LL U 0.200
3 SDL U 0.300
4 LL U 0.200
4 SDL U 0.300
5 LL U 0.200
5 SDL U 0.300

NOTE: SELFWEIGHT INCLUSION REQUIRED (SW= SELF WEIGHT Computed from geometry
input and treated as dead loading. Unit selfweight W = 2400.0 Kg/m*3
NOTE: LIVE LOADING is SKIPPED with a skip factor of  0.75

3.2 Compiled loads

Span | Class | Type P1 P2 F M A B C Reduction
Factor
T/m T/m T T-m m m m %

1 LL u 0.810 0.000

1 SDL U 1.215

1 SW U 2.430

2 LL U 0.810 0.000

2 SDL U 1.215

2 SW u 2.430

3 LL U 0.810 0.000

3 SDL U 1.215

3 SwW U 2.430

4 LL U 0.810 0.000

4 SDL U 1.215 N

4 SW U 2.430

5 LL U 0.810 0.000

5 SDL U 1.215

5 SW U 2.430

4 - CALCULATED SECTION PROPERTIES

4.1 Section Properties of Uniform Spans and Cantilevers

Span Area | Yb Yt
cm2 cm4 cm cm
1 10125.00 0.53E+06 12.50 12.50
2 10125.00 0.53E+06 12.50 12.50
3 10125.00 0.53E+06 12.50 12.50
4 10125.00 0.53E+06 12.50 12.50
5 10125.00 0.53E+06 12.50 12.50

5 - MOMENTS, SHEARS AND REACTIONS

5.1 Span Moments and Shears (Excluding Live Load)

Span |Load Case| Moment Moment Moment Shear Shear

Left Midspan Right Left Right
T-m T-m T-m T T

1 sSw -9.53 8.44 -16.46 -9.38 11.03

2 sw -15.15 6.75 -14.22 -10.32 10.09

3 sw -14.42 7.01 -14.42 -10.21 10.21

4 sw -14.22 6.75 -15.15 -10.09 10.32

5 swW -16.46 8.44 -9.53 -11.03 9.38
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1 SDL -4.77 4.22 -8.23 -4.69 5.52
2 SDL -7.57 3.38 -7.11 -5.16 5.05
3 SDL -7.21 3.561 -7.21 -5.10 5.10
4 SDL -7.11 3.38 -7.57 -5.05 5.16
5 SDL -8.23 4.22 -4.77 -5.52 4.69
1 XL 0.00 0.00 0.00 0.00 0.00
2 XL 0.00 0.00 0.00 0.00 0.00
3 XL 0.00 0.00 0.00 0.00 0.00
4 XL 0.00 0.00 0.00 0.00 0.00
5 XL 0.00 0.00 0.00 0.00 0.00
5.2 Reactions and Column Moments (Excluding Live Load)
Joint |Load Case Reaction Moment Moment
Lower Column | Upper Column
B T T-m T-m
1 SW 9.38 -4.95 -4.58
2 SW 21.35 0.68 0.63
3 SwW 20.30 -0.11 -0.10
4 SW 20.30 0.11 0.10
5 SwW 21.35 -0.68 -0.63
6 SwW 9.38 4.95 4.58
1 SDL 4.69 -2.48 -2.29
2 SDL 10.67 0.34 0.31
3 SDL 10.15 3 -0.05 -0.05
4 SDL 10.15 0.05 0.05
5 SDL 10.67 -0.34 -0.31
6 SDL 4.69 2.48 2.29
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
3 XL 0.00 0.00 0.00
4 XL 0.00 0.00 0.00
5 XL 0.00 0.00 0.00
6 XL 0.00 0.00 0.00
5.3 Span Moments and Shears (Live Load)
Span Moment Moment Moment Moment Moment Moment Shear Shear
Left Max Left Min Midspan |Midspan Min| Right Max | Right Min Left Right
Max
T-m T-m T-m T-m T-m T-m T T
1 -3.18 0.38 2.81 -0.33 -5.49 -0.88 -3.13 3.68
2 -5.05 -0.67 2.34 -0.65 -4.74 -0.46 -3.44 3.36
3 -4.81 -0.54 2.38 -0.63 -4.81 -0.54 -3.40 3.40
4 -4.74 -0.46 2.34 -0.65 -5.05 -0.67 -3.36 3.44
5 -5.49 -0.88 2.81 -0.33 -3.18 0.38 -3.68 3.13
5.4 Reactions and Column Moments (Live Load)
Joint | Reaction | Reaction Moment Moment Moment Moment
Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 3.13 -0.17 0.20 -1.65 0.18 -1.53
2 7.12 2.52 1.25 -1.08 1.15 -0.99
3 6.77 2.32 1.19 -1.22 1.10 -1.13
4 6.77 2.32 1.22 -1.19 1.13 -1.10
5 712 2.52 1.08 -1.25 0.99 -1.15
6 3.13 -0.17 1.65 -0.20 1.53 -0.18
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6 - MOMENTS REDUCED TO FACE OF SUPPORT

6.1 Reduced Moments at Face of Support (Excluding Live Load)
Span | Load Moment Moment Moment

Case Left Midspan Right
T-m T-m T-m
1 SwW -7.93 8.44 -14.57
2 SwW -13.38 6.75 -12.49
3 SW -12.67 7.01 -12.67
4 sSw -12.49 6.75 -13.38
5 Sw -14.57 8.44 -7.93
1 SDL -3.96 4.22 -7.28
2 SDL -6.69 3.38 -6.24
3 SDL -6.34 3.51 -6.34
4 SDL -6.24 3.38 -6.69
5 SDL -7.28 4.22 -3.96
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
3 XL 0.00 0.00 0.00
4 XL 0.00 0.00 0.00
5 XL 0.00 0.00 0.00

6.2 Reduced Moments at Face of Support (Live Load)

Span |Moment LeftiMoment Leftl Moment Moment Moment Moment
Max Min Midspan [Midspan Min| Right Max | Right Min
Max
T-m T-m T-m T-m T-m T-m
1 -2.64 0.35 2.81 -0.33 -4.86 -0.86
2 -4.46 -0.67 2.34 -0.65 -4.16 -0.47
3 -4.22 -0.54 2.38 -0.63 -4.22 -0.54
4 -4.16 -0.47 2.34 -0.65 -4.46 -0.67
5 -4.86 -0.86 2.81 -0.33 -2.64 0.35

7 - SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

7.1 Tendon Profile
Tendon A
Span | Type X1/L X2/ X3/L A/L

1 1 0.100 0.500 0.100
2 1 0.100 0.500 0.100
3 1 0.100 0.500 0.100
4 1 0.100 0.500 0.100
5 1 0.100 0.500 0.100 —
7.2 Selected Post-Tensioning Forces and Tendon Drape
Tendon A
Span Force CGS Left | CGSC1 | CGS C2 |CGS Right P/A Whal WBal (%DL)
T cm cm cm cm ka/cm?2 T/
1 123.974 -12.50 — -19.40 -4.20 12.24 1.553 43
2 122.570 -4.20 — -19.40 -4.20 12.11 2.112 58
3 108.460 -4.20 — -19.40 -4.20 10.71 1.869 51
4 122.570 -4.20 — -19.40 -4.20 12.11 2.112 58
5 123.974 -4.20 — -19.40 -12.50 12.24 1.553 43
All Tendons
Span Force Total P/A | Total WBal
(%DL)
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T ka/cm2
1 123.974 12.24 43
2 122.57 12.11 58
3 108.46 10.71 51
4 122.57 12.11 58
5 123.974 12.24 43
Approximate weight of strand: 367.6 Kg
7.3 Tendon Extents and Stressing Conditions
Type | Num Force Left End Right End | From To Extension
A 11 11.02 Live Live 1 5 -
7.4 Required Minimum Post-Tensioning Forces
Based on Stress Conditions Based on Minimum P/A
Type Left Center Right Left Center Right
T T T T T T
1 31.06 38.72 119.46 | 101.25 101.25 101.25
2 98.42 4.50 80.43 | 101.25 101.25 101.25
3 86.40 9.09 86.40 101.25 101.25 101.25
4 80.43 4.50 98.42 101.25 101.25 101.25
5 119.46 38.72 31.06 | 101.25 101.25 101.25

7.5 Service Stresses (tension shown positive)

Envelope of Service 1

Span Left Left Left Left | Center | Center | Center | Center | Right | Right | Right | Right
Top Top Bot Bot Top Top Bot Bot Top Top Bot Bot

Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C

kg/em?2 | kg/em2 | ka/em2 | kg/em2 | ka/cm2 | ka/cm2 | kafem2 | ka/em2 | kg/em?2 | ka/em2 | ka/cm2 | ka/em?2

1 | 1169 | -~ | - 3495 | - | -3483 | 1034 | -— 2539 | -—— | -— | -51.05
2 | 1941 | — | —— 4466 | — 23.92 | 736 | 1694 | -—— | —— | -39.90
3 | 1978 | — | — 4240 | — 2653 | 510 | 203 | 1978 | -~ | -— -42.40
4 1694 | -— | —— -39.90 | - 2392 | - 736 | 1941 | == | - -44.66 |
5 | 2539 | — | - -51.05 | —— | -34.83 | 10.34 | -— 1169 | -~ | -~ -34.95

7.6 Post-Tensioning Balance Moments, Shears and Reactions
Span Moments and Shears

Span | Moment Left |Moment Center| Moment Right Shear Left Shear Right
T-m Tm | T-m T T
1 4.69 -5.94 10.59 0.54 0.54
2 11.08 -7.48 10.91 0.02 0.02
3 10.12 -6.23 10.12 0.00 0.00
4 10.91 -7.48 11.08 -0.02 -0.02
5 10.59 | -594 4.69 -0.54 | -0.54
Reactions and Column Moments
Joint Reaction Moment Moment
Lower Upper
Column Column
T T-m T-m
1 -0.635 2.526 2.335
2 0.513 0.306 0.283
3 0.022 -0.418 -0.387
4 0.022 0.418 0.387
5 0.513 -0.306 -0.283
6 -0.535 -2.526 -2.335

Note: Moments are reported at face of support



OS
Text Box


8 - FACTORED MOMENTS AND REACTIONS ENVELOPE

8.1 Factored Design Moments (Not Redistributed)

Span Left Left Middle Middle Right Right
Max Min Max Min Max Min
T-m T-m T-m T-m T-m T-m
1 -16.37 -11.28 25.11 19.76 -38.39 -31.60
2 -34.73 -28.28 19.01 13.94 -32.52 -26.25
3 -33.82 -27.55 18.74 13.63 -33.82 -27.55
4 -32.52 -26.25 19.01 13.94 -34.73 -28.28
5 -38.39 -31.60 25.11 19.76 -16.37 -11.28
8.2 Reactions and Column Moments
Joint | Reaction Reaction Moment Moment Moment Moment
Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 24.48 18.88 -7.54 -10.68 -6.97 -9.87
2 57.44 49.62 3.86 -0.09 3.56 -0.09
3 54.16 46.59 1.39 -2.72 1.28 -2.51
4 54.16 46.59 272 -1.39 2.51 -1.28
5 57.44 49.62 0.09 -3.86 0.09 -3.56
6 24.48 18.88 10.68 7.54 9.87 6.97
8.3 Secondary Moments
Span Left Midspan Right
T-m T-m T-m
1 4.77 2.61 0.46
2 0.95 0.86 0.78
3 -0.03 -0.03 -0.03
4 0.78 0.86 0.95 |
5 0.46 2.61 477 |
Note: Moments are reported at face of support
10 - MILD STEEL - NO REDISTRIBUTION
10.1 Required Rebar
10.1.1 Total Strip Required Rebar
Span | Location From To As Required| Uitimate Minimum Initial UBC
m m cm2 cm?2 cm2 cm2 cm2
1 TOP 8.22 8.40 5.08 5.08 0.00 0.00 0.00
5 TOP 0.00 0.17 5.08 5.08 0.00 0.00 0.00
10.2 Provided Rebar
10.2.1 Total Strip Provided Rebar
Span | ID | Location From Quantity Size Length Area
m m cm2
1 1 TOP 5.81 1 6 5.18 2.84
4 2 TOP 5.81 1 6 5.18 2.84
1 3 TOP 6.62 1 6 3.58 2.84
4 4 TOP 6.62 1 6 3.58 2.84
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10.2.2 Total Strip Steel Disposition

Span | ID | Location From Quantity Size Lenath
m m
1 1 TOP 5.81 1 6 2.59
1 3 TOP 6.62 1 6 1.78
2 1 TOP 0.00 1 6 2.59
2 3| TOP 0.00 1 6 1.80
4 2 TOP 5.81 1 6 2.59
4 4 TOP 6.62 1 6 1.78
5 2 TOP 0.00 1 6 2.59
5 4 TOP 0.00 1 6 1.80

13 - PUNCHING SHEAR REINFORCEMENT

13.1 Critical Section Geometry

Column | Layer Cond. E d b1 b2
cm cm cm cm

1 1 2 10.30 20.59 45.30 100.60

2 1 1 10.30 20.59 55.60 100.60

3 1 1 10.30 20.59 55.60 100.60

4 1 1 10.30 20.59 55.60 100.60

5 1 1 10.30 20.59 55.60 100.60

6 1 2 10.30 20.59 45.30 100.60

13.2 Critical Section Stresses

Label | Layer | Cond. | Factored Factored |Stress due|Stress due[Total stress| Allowable | Stress
shear moment | to shear |to moment stress ratio
T T-m kg/cm2 kg/cm2 kg/cm2 ka/cm2
1 1 2 -24.47 +20.55 6.22 6.114 12.329 15.110 0.816
2 1 1 -57.46 -4.08 8.93 0.971 9.903 17.412 0.569
3 1 1 -54.17 +1.34 8.42 0.320 8.739 17.033 0.513
4 1 1 -54.17 -1.34 8.42 0.320 8.739 17.033 0.513
5 1 1 -57.46 +4.08 8.93 0.971 9.903 17.412 0.569
6 1 2 -24.47 -20.55 6.22 6.114 12.329 15.110 0.816

13.3 Punching Shear Reinforcement
Reinforcement option: Stirrups

Bar Size: 6
Col. Dist |N Legs| Dist [N Legs| Dist [N Legs| Dist [N Legs| Dist |N_Legs
cm cm cm | _cm cm
1
2
3
4
5 e
6

Dist. = Distance measured from the face of support
Note: Columns with --- have not been checked for punching shear.
Note: Columns with *** have exceeded the maximum allowable shear stress.

14 - DEFLECTIONS

14.1 Maximum Span Deflections - Service Combination 1

Span SW | SWHPT | SW+PT+ [SW+PT+SDL LL X Sustained Total
SDL +Creep
cm cm cm cm cm cm cm cm
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1 0.3 0.1 0.3 0.8(1064) 0.1(8339) 0.0(*****) 0.8(1064) 0.9(944)
2 0.2 0.0 0.1 0.2(3984) 0.1(9424) 0.0(*****) 0.2(3984) 0.3(2800)
3 0.2 0.0 0.1 0.4(1938) 0.1(9139) 0.0(****) 0.4(1938) 0.5(1599)
4 0.2 0.0 0.1 0.2(3984) 0.1(9423) 0.0(****) 0.2(3984) 0.3(2800)
5 0.3 0.1 03 0.8(1064) 0.1(8339) 0.0(*****) 0.8(1064) 0.9(944)
Note: Deflections are calculated using effective moment of inertia of cracked sections.
15 - FRICTION, ELONGATION AND LONG TERM LOSSES
15.1 Input Parameters
Parameter Value Parameter Value
Type of Strand Low Relaxation | Coefficient of Angular Friction (meu) | 0.25000 1/rad
Age of Concrete at Stressing 3 days Coefficient of Wobble Friction (K) 0.00700 rad/m
Ec at Stressing 304.00 T/em2 Ratio of Jacking Stress 0.75
Average Relative Humidity 80.00 percent Anchor Set 6.00 mm
Volume to Surface Ratio of Members 15.00 cm Tendon_A Stressing Method Both sides
Es of Strand 2030.00 T/em2
16.2 Long-term Losses
Tendon Span Left Center Right
T/em2 T/cm?2 T/ecm2
TENDON_A 1 0.51 0.53 0.60
TENDON_A 2 0.62 0.60 0.52
TENDON_A 3 0.50 0.49 0.50
TENDON_A 4 0.52 0.60 0.62
TENDON_A 5 0.60 0.55 0.51
15.3 Calculated Stresses After Friction and Long-term Losses
Tendon Span | Stress Left [Stress Center| Stress Right | Stress Left |Stress Center| Stress Right
FL Only FL Only FL Only FL+LTL FL+LTL FL+LTL
T/em2 T/em2 T/em2 T/em2 T/em2 T/em2
TENDON_A 1 11.36 11.94 12.67 10.85 11.41 12.07
TENDON_A 2 12.67 11.86 11.16 12.05 11.25 10.64
TENDON_A 3 11.16 10.45 11.16 10.66 9.95 10.66
TENDON_A 4 11.16 11.86 12.67 10.64 11.25 12.05
TENDON_A 5 12.67 11.94 11.36 12.07 11.40 10.85
15.6 Summa
Tendon Force Ext. | Start | End Ext. | Elong. Left | Elong Right | Anchor | Anchor | Max
Left | Span | Span | Right Left Right | Stress
ratio
T cm cm
TENDON_A | 11.02 0.00 1 5 0.00 21.38 2.80 0.61 0.61 068
16 - Unbalanced Moment Reinforcement
16.1 Unbalanced Moment Reinforcement - No Redistribution
JointGamma|Gamma| Width | Width | Moment | Moment | Moment | Moment | As Top | As Bot [n Bar|n Bar:
Left | Right | Left | Right | LeftNeg | Left Pos | Right Neg | Right Pos Top | Bot
m m T-m T-m T-m T-m cm?2 cm2
1 0.00 | 066 | 0.00 | 1.55 0.00 0.00 -16.37 0.00 0.00 0.00 0 0
2 | 066 | 066 | 1.55 | 1.55 -3.66 0.00 0.00 C.00 0.00 0.00 0 Y
3 | 066 | 066 | 155 | 1.55 0.00 0.00 -1.31 0.00 0.00 0.00 0 0
4 | 066 | 066 | 1.55 | 1.55 -1.31 0.00 0.00 0.00 0.00 0.00 0 0
5 | 066 | 066 | 155 | 1.55 0.00 0.00 -3.66 0.00 0.00 0.00 0 0
6 | 066 | 000 | 1.55 | 0.00 -16.37 0.00 0.00 0.00 0.00 0.00 0 0
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1 - USER SPECIFIED GENERAL ANALYSIS AND DESIGN PARAMETERS

Parameter Value Parameter Value
Concrete Fy (Main bars) 4.00 T/cm 2
F'c for BEAMS/SLABS 320.00 Ka/em 2 Fy (Shear reinforcement) 4.00 T/em 2
F'ci for BEAMS/SLABS 240.00 Ka/cm 2 Minimum Cover at TOP 2.50 cm
For COLUMNS/WALLS 320.00 Ka/fcm 2 Minimum Cover at BOTTOM 2.50 cm
Ec for BEAMS/SLABS 270.00 T/cm 2 Post-tensioning
For COLUMNS/WALLS 270.00 T/cm 2 SYSTEM BONDED
CREEP factor 2.00 Fpu 18.70 T/cm 2
CONCRETE WEIGHT NORMAL Fse 10.80 T/cm 2
UNIT WEIGHT 2400.00 Kg/m 3 Strand area 0.990cm 2
Tension stress limits / (f'c)1/2 Min CGS from TOP 420 cm
At Top 1.590 Min CGS from BOT for interior spans 5.60 cm
At Bottom 1.590 Min CGS from BOT for exterior spans 5.60 cm
Compression stress limits / f'c Min average precompression 10.00 Ka/cm 2
At all locations 0.450 Max spacing / slab depth 8.00
Tension stress limits (initial) / (fc)1/2 Analysis and design options
At Top 0.795 Structural system - Equiv Frame TWO-WAY
At Bottom 0.795 Moments reduced to face of support YES
Compression stress limits (initial) / fc Moment Redistribution NO
At all locations 0.600 DESIGN CODE SELECTED ACI-318 (1999)
Reinforcement
2 - INPUT GEOMETRY
2.1 Principal Span Data of Uniform Spans
Span | Form [Lengthl Width | Depth |TF Width| TF BF/MF | BF/MF Rh Right [Left Mult.
Thick. | Width | Thick. Mult.
m cm cm cm cm cm cm cm
C 1 1.60 | 100.00 | 25.00 0.00 4.20 4.20
1 1 5.10 | 100.00 | 25.00 0.00 4.20 4.20
2 1 7.20 | 100.00 | 25.00 0.00 4.20 4.20
C 1 1.50 | 100.00 | 25.00 0.00 4.20 4.20
2.7 Support Width and Column Data
Joint | Support | Length | B(DIA.) | DLC | % LC |[CBCLC| Length | B(DIA.)| DUC | % UC |CBC UC
Width LC LC uc uc
cm m cm cm m cm cm
1 80.0 2.8 35.0 80.0 100 (1) 2.8 35.0 80.0 100 (1)
2 60.0 28 35.0 60.0 100 (1) 2.8 35.0 60.0 100 (1)
3 80.0 2.8 35.0 80.0 100 (1) 2.8 35.0 80.0 100 (1)
3 - INPUT APPLIED LOADING
3.1 Loading As Appears in User's Input Screen
Span | Class | Type W P1 P2 A B C F M
T/m2 T/m T/m m m m T T-m
CANT | LL U 0.200
CANT | SDL U 0.300
1 LL U 0.200
1 SDL U 0.300
2 LL U 0.200
2 SDL U 0.300 o
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CANT

LL U

0.200

CANT

SDL V)

0.300

NOTE: SELFWEIGHT INCLUSION REQUIRED (SW= SELF WEIGHT Computed from geometry

input and treated as dead loading. Unit selfweight W = 2400.0 Kg/m*3

NOTE: LIVE LOADING is SKIPPED with a skip factor of  0.75
3.2 Compiled loads
Span | Class | Type P1 P2 F M Reduction
Factor
T/m T/m T T-m %
CL LL U 1.680 0.000
CL SDL U 2.520
CL Sw U 5.040
1 LL U 1.680 0.000
1 SDL U 2.520
1 SW U 5.040
2 LL U 1.680 0.000
2 SDL U 2.520
2 sw U 5.040
CR LL u 1.680 0.000
CR SDL u 2.520
CR sw u 5.040

4 - CALCULATED SECTION PROPERTIES

4.1 Section Properties of Uniform Spans and Cantilevers

Span Area | Yb Yt
cm2 cm4 cm cm
CANT 21000.00 0.11E+07 12.50 12.50
1 21000.00 0.11E+07 12.50 12.50
2 21000.00 0.11E+07 12.50 12.50
CANT 21000.00 0.11E+07 12.50 12.50
5 - MOMENTS, SHEARS AND REACTIONS
5.1 Span Moments and Shears (Excluding Live Load)
Span |Load Case| Moment Moment Moment Shear Shear
Left Midspan Right Left Right
T-m T-m T-m T T
CANT SW | | e 645 | - 8.06
1 sw -6.94 3.84 -18.16 -10.65 15.05
2 SwW -21.51 14.14 -16.62 -18.98 17.31
CANT sw 567 | - | - 756 | -
CANT SDL | - | e -3.23 —— 4.03
1 SDL -3.47 1.92 -9.08 -5.33 7.53
2 SDL -10.75 7.07 -7.76 -9.49 8.66
CANT SDL 284 | - | o -3.78 —-
CANT XL e 0.00 - 0.00
1 XL 0.00 0.00 0.00 0.00 0.00
2 XL 0.00 0.00 0.00 C.00 0.00
CANT XL 000 |  -—— | - 000 | -
5.2 Reactions and Column Moments (Excluding Live Load)
[ Joint [Load Case] Reaction | Moment |  Moment
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Lower Column | Upper Column
T T-m T-m
1 sSw 18.72 -0.25 -0.24
2 SwW 34.03 -1.74 -1.61
3 SW 24.87 5.12 4.73
1 SDL 9.36 -0.13 -0.12
2 SDL 17.01 -0.87 -0.81
3 SDL 12.44 2.56 2.37
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
3 XL 0.00 0.00 0.00
5.3 Span Moments and Shears (Live Load)
Span Moment Moment Moment Moment Moment Moment Shear Shear
Left Max Left Min Midspan |Midspan Min| Right Max | Right Min Left Right
Max
T-m T-m T-m T-m T-m T-m T T
CL | - e e B 216 | - — 2.69
1 -2.50 -0.09 2.35 -1.39 -6.05 -1.59 -3.55 5.02
2 -7.17 -0.74 4.71 -0.59 -5.17 -0.30 -6.33 5.77
CR -1.89 | e B e R -2.52 e
5.4 Reactions and Column Moments (Live Load)
Joint | Reaction Reaction Moment Moment Moment Moment
Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max| Column Min
T T T-m T-m T-m T-m
1 6.24 1.51 0.79 -0.86 0.73 -0.79
2 11.34 3.09 0.50 -0.94 0.46 -0.87
3 8.29 1.81 1.86 -0.58 1.72 -0.54
6 - MOMENTS REDUCED TO FACE OF SUPPORT
6.1 Reduced Moments at Face of Support (Excluding Live Load)
Span | Load Moment Moment Moment
Case Left Midspan Right
| T-m T-m T-m
CANT| SW |  —— | -3.63
1 sw | -3.08 3.84 -13.87
2 SW | -16.04 14.14 -9.00
CANT | SW | 305 | - | —
CANT | SDL —— | e -1.81
1 SDL -1.54 1.92 -6.93
2 SDL -8.02 7.07 -4.50
CANT | SDL 162 | - —
CANT | XL |  ceem | e 0.00
1 XL 0.00 0.00 0.00
2 XL 0.00 0.00 0.00
CANT | XL 000 | o |
6.2 Reduced Moments at Face of Support (Live Load)
Span |Moment LeftMoment Leftf Moment Moment Moment Moment
Max Min Midspan |Midspan Min| Right Max | Right Min
Max
T-m T-m T-m T-m T-m | T-m
CL | e —_— | - -1.21 |
1 -1.25 0.02 2.35 -1.39 462 | 073
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2

-5.35

-0.72

-0.59

-3.00

CR

-1.02

7 - SELECTED POST-TENSIONING FO

RCES AND TENDON PROFILES

7.1 Tendon Profile

Tendon A
Span | Type X1/L X2/L X3/L A/L
CL 1 - 0.100 —
1 1 0.100 0.500 0.100 —
2 1 0.100 0.500 0.100 ---
CR 1 0.100 - —
7.2 Selected Post-Tensioning Forces and Tendon Drape
Tendon A
Span Force | CGSleft | CGSC1 | CGS C2 |CGS Right P/A Whbal | WBal (%DL)
T cm cm cm cm ka/em2 T/-
CL 216.572 -12.50 - - -8.20 10.58 7.464 99
1 237.713 -8.20 — -18.50 -8.20 11.32 7.531 100
2 238.065 -8.20 — -19.40 -8.20 11.34 4.115 54
CR | 219.469 -8.20 - -12.50 10.75 8.632 114
All Tendons
Span Force Total P/A | Total WBal
(%DL)
T ka/cm2
CL 216.572 10.58 99
1 237.713 11.32 100
2 238.065 11.34 54
CR | 219.469 10.75 114
Approximate weight of strand: 280.4 Kg
7.3 Tendon Extents and Stressing Conditions
Type | Num Force Left End Right End | From To Extension
A 22 10.66 Live Dead CL CR
7.4 Required Minimum Post-Tensioning Forces
Based on Stress Conditions Based on Minimum P/A
Type Left Center Right Left Center Right
T T T T T T
CL - | e 000 | - — 210.00
1 0.00 0.00 5.31 210.00 210.00 210.00
2 42.47 11.65 0.00 210.00 210.00 210.00
CR 0.00 | e 210.00 — e
7.5 Service Stresses (tension shown positive)
Envelope of Service 1
Span Left Left Left Left | Center | Center | Center | Center | Right Right | Right Right
Top Top Bot Bot Top Top Bot Bot Top Top Bot Bot
Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C | Max-T | Max-C
ka/cm2 | kalcm?2 | ka/om2 | ka/em2 | kg/em2 | kg/em2 | kg/em2 | kalem2 | kg/em2 | kg/em2 | kg/em2 | kg/cm2
CL e | e | e e e M e M -1032 | - -11.86
1 e -15.92 | -—- -7.01 -8.96 | -—- -17.95 | 0.26 -5.02 | - -23.83
2 3.35 276 | - -27.03 —- | -27.90 | 5.22 -0.84 — -894 | - -16.24
CR | — -11.24 | - -10.92 e el B — el B



OS
Text Box


7.6 Post-Tensioning Balance Moments, Shears and Reactions
Span Moments and Shears

Span | Moment Left |Moment Center| Moment Right Shear Left Shear Right
T-m T-m T-m T T
CL e B 5.37 —- 8.96
1 9.14 -10.17 14.89 -1.01 -1.01
2 16.12 -11.44 11.81 0.55 0.55
CR 5.22 - 949 | e
Reactions and Column Moments
Joint | Reaction Moment Moment
Lower Upper
Column Column
T T-m T-m
1 1.007 1.140 1.054
2 -1.560 0.169 0.156
3 0.553 -1.829 -1.691
Note: Moments are reported at face of support

8 - FACTORED MOMENTS AND REACTIONS ENVELOPE

8.1 Factored Design Moments (Not Redistributed)

Span Left Left Middle Middle Right Right
Max Min Max Min Max Min
T-m T-m T-m T-m T-m Tm |
CL | - | - —— -9.68 |
1 -6.01 -3.86 16.74 10.38 -30.10 -23.49
2 -35.44 -27.58 43.22 34.20 -20.25 -15.73
CR -8.13 e e o

8.2 Reactions and Column Moments

Joint | Reaction Reaction Moment Moment Moment Moment
Max Min Lower Lower Upper Upper
Column Max| Column Min |Column Max|Column Min
T T T-m T-m T-m | T-m
1 50.92 42.88 1.95 -0.85 1.80 | -0.79
2 89.17 75.15 -2.64 -5.08 -2.44 -4.70
3 66.88 55.86 12.08 7.94 1117 | 7.34
8.3 Secondary Moments
Span Left Midspan Right
T-m T-m T-m
1 2.59 4.68 6.88
2 7.33 5.51 3.74

Note: Moments are reported at face of support

10 - MILD STEEL - NO REDISTRIBUTION

10.1 Required Rebar

10.2 Provided Rebar

13 - PUNCHING SHEAR REINFORCEMENT
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13.1 Critical Section Geometry

Column | Layer Cond. a d b1 b2
cm cm cm cm
1 1 1 10.30 20.59 100.60 55.60
2 1 1 10.30 20.59 80.59 55.60
3 1 1 10.30 20.59 100.60 55.60
13.2 Critical Section Stresses
Label | Layer | Cond. | Factored Factored |Stress due|Stress due [Total stress| Allowable | Stress
shear moment to shear |to moment stress ratio
T T-m kg/cm2 kg/cm?2 kg/cm2 kg/cm2
1 1 1 -50.88 -0.89 7.91 0.223 8.133 16.820 0.484
2 1 1 -89.22 +8.61 15.91 2.741 18.646 17.160 1.087
3 1 1 -66.88 -22.75 10.40 5.734 16.129 16.848 0.957
13.3 Punching Shear Reinforcement
Reinforcement option: Stirrups
Bar Size: 6
Col. Dist [N Legs| Dist |N Legs| Dist [N Legs| Dist |N Legs| Dist [N_Legs|
cm cm cm cm cm
1
2 10.3 7
3
Dist. = Distance measured from the face of support
Note: Columns with - have not been checked for punching shear.
Note: Columns with *** have exceeded the maximum allowable shear stress.
14 - DEFLECTIONS
14.1 Maximum Span Deflections - Service Combinaticii 1
Span SW | SWHPT | SW+PT+ |SW+PT+SDL LL X Sustained Total
SDL +Creep
cm cm cm cm cm cm cm cm
CL 0.0 0.0 0.0 0.0(4026) 0.0(9602) 0.0(****) 0.0(4026) 0.1(2837)
1 0.0 0.0 0.0 -0.1(4238) | 0.0(32738) 0.0(****) -0.1(4238) | -0.1(3753) |
2 0.2 0.1 0.2 0.5(1543) | 0.1(11367) 0.0(*****) 0.5(1543) 0.5(1358)
CR -0.1 -0.1 -0.1 -0.3(542) 0.0(5206) 0.0(*****) -0.3(542) -0.3(491)
Note: Deflections are calculated using effective moment of inertia of cracked sections.
15 - FRICTION, ELONGATION AND LONG TERM LOSSES
15.1 Input Parameters
Parameter Value Parameter Value
Type of Strand Low Relaxation | Coefficient of Angular Friction (meu) | 0.25000 1/rad
Age of Concrete at Stressing 3 days Coefficient of Wobble Friction (K) 0.00700 rad/m
Ec at Stressing 304.00 T/em2 Ratio of Jacking Stress 0.75
Average Relative Humidity 80.00 percent Anchor Set 6.00 mm
Volume to Surface Ratio of Members 15.00 cm Tendon_ A Stressing Method Left side
Es of Strand 2030.00 T/cm2
15.2 Long-term Losses
Tendon Span Left Center Right
T/em2 T/em2 T/em2
TENDON A| CL 0.37 0.37 0.41
TENDON_A 1 0.42 0.46 0.42
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TENDON_A 2 0.41 0.39 0.40
TENDON_A| CR 042 0.38 0.38
156.3 Calculated Stresses After Friction and Long-term Losses
Tendon Span | Stress Left |Stress Center| Stress Right | Stress Left [Stress Center| Stress Right
FL Only FL Only FL Only FL+LTL FL+LTL FL+LTL
T/em2 T/em2 T/em2 T/cm2 T/em2 T/cm2
TENDON_A| CL 0.00 0.01 0.04 0.00 0.00 0.00
TENDON_A 1 0.04 0.10 0.15 0.00 0.00 0.00
TENDON_A 2 0.15 0.20 0.25 0.00 0.00 0.00
TENDON_ A| CR 0.25 0.27 0.29 0.00 0.00 0.00
15.6 Summa
Tendon Force Ext. | Start | End Ext. | Elong. Left | Elong Right | Anchor | Anchor | Max
Left | Span | Span | Right Left Right | Stress
ratio
T cm cm
TENDON_A 0.00 0.00 CL 4 0.00 0.12 -0.00 0.00 0.02 0.02

16 - Unbalanced Moment Reinforcement

16.1 Unbalanced Moment Reinforcement - No Redistribution

JointGammalGamma| Width | Width | Moment | Moment | Moment | Moment | As Top | As Bot |n Bar|n Bar
Left | Right | left | Right | Left Neg | Left Pos | Right Neg | Right Pos Top | Bot
m m | T-m T-m T-m T-m cm2 cm2
1 053 | 053 | 1.10 | 1.10 | -3.76 0.00 0.00 0.00 0.00 0.00 0 0
2 | 056 | 056 | 110 | 110 | 0.00 0.00 -5.34 0.00 0.00 0.00 0 0
3 | 053 | 053 | 110 | 110 | -12.12 0.00 0.00 0.00 0.00 0.00 0 0
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BEAM DESIGN
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AC] 318-08 Beam Section Design (Summary)

-

L]

Beam Element Details

Level Element!Unique Name | Section ID | Combo ID = Station Loc | Length (m) | LLRF

Type
R2 B4 36 B300x600 ubL 0 2.87999 1

Sway Special

Section Properties

b(m)  h(m)  bim) | di(m) da(m) du(m)
03 0.6 0.3 0 0.04 0.04

Material Properties

E.(tonfim?) | f.(tonfim?) | Lt.Wt Factor (Unitless}  f, (tonfim?)  f (tonf/m?)

2701170 3200 1 40000 40000
Design Code Parameters
¢ T ¢ CTied d’ CSpiral ¢ Vns ¢ Vs ¢ Vjeint
0.9 0.7 0.75 0.85 0.85 0.85

Design Moment and Flexural Reinforcement for Moment, M .3

Design Design -Moment +Moment Minimum Required
Moment P. Rebar Rebar Rebar Rebar
tonf-m tonf m? m? m? m?

" Top (+2 Axis) | -16.2802 | -4.6156 | 0.000902 0 0.000598 | 0.000902
Bottom (-2 Axis)  8.1401 | -4.6156 0 0.000478 | 0.000598 = 0.000598

Shear Force and Reinforcement for Shear, V.,

ShearV,; Shear ¢V . Shear ¢V Shear V, [ Rebar A, /s

tonf tonf tonf tonf m3/m

86932 13.5467 5.08 14.8646 0.00027
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Torsion Force and Torsion Reinforcement for Torsion, T.

| .

T. ¢T. /4 Rebar A:/s | Rebar A, Cover | AreaA, AreaA. | AreaA, Perimeter,
tonf-m tonf-m m?/m m? m m? m? m? ‘:':"
0.1045 06749 0 0 0.04445 0.18 01079 | 00917 | 18

Perimeter,
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ACI 318-08 Beam Section Design (Summary)

2

L

Beam Element Details

Level Elementi Unique Name | Section ID | Combe ID | Station Loc Length (m) LLRF

Type
R1 B4 | 298 B300x600 ubL 0 2.87999 1

i Sway Special

Section Properties

b(m) | h(m) | bi(m) d.(m) dua(m) | du(m)
0.3 0.6 0.3 0 0.04 0.04

Material Properties

E.(tonfim?) | f.(tonf/im?) |Lt.Wt Factor (Unitless) f,(tonfim?) | f (tonf/m?)

2701170 3200 | 1 40000 40000
Design Code Parameters
dr & criea P cspirat & vns [ TV @ vjoint
0.9 0.7 0.75 0.85 0.85 0.85

Design Moment and Flexural Reinforcement for Moment, M ;

Design | Design -Moment | +Moment | Minimum | Required
Moment P, Rebar Rebar Rebar Rebar

tonf-m tonf m? m? m? m?
Top (+2 Axis) | -24.4092 | -1.4612 0.001302 o 0 0.000598 | 0.001302
Bottom (-2 Axis) | 12.2046 | -1.4612 0 0.000643 | 0.000598 | 0.000643
Shear Force and Reinforcement for Shear, V.,
Shear V; Shear ¢V . Shear ¢V | Shear V., | RebarA,/s
tonf tonf tonf |  tonf m2/m

16.4231 13.5467 5.08 | 217409 0.00027
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Torsion Force and Torsion Reinforcement for Torsion, T,

Te T /4 Rebar Ai/s | Rebar A, Cover | AreaA, | AreaA.. AreaA, Perimeter, Perimeter,
tonf-m | tonf-m m*m m? m m? m? m? ':r:" ?nh

0.0766 | 071 0 0 0.04445 018 | 0.1079 0.0917 1.8 1.4444
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COLUMN DESIGN
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ACI| 318-08 Column Section Design (Summary)

¢ 3 e
L

. .

34— .

. .

¢ v e

Column Element Details

Level | Element Unique Name Section ID Combo ID | Station Loc | Length (m) LLRF Type

L2 C15 14 C350%600 rcs0 | uDL | 0 2.85 1 Sway Special

Section Properties

b (m) ' h{m) | dc (m) Cover (Torsion)(m)
0.35 06 0.06 0.0273

Material Properties

E . (tonfim?) | f . (tonf/m?) | Lt.Wt Factor (Unitless) | f,(tonfim?)  f (tonf/m?)
2701170 | 3200 ' 1 40000 40000

Design Code Parameters

b1 P ctied P cspiral @ vns b vs | P vioint
0.9 0.7 0.75 | 085 085 | 0.85

Axial Force and Biaxial Moment Design for P, , M., , M.;

Design P ' Design M,: | Design M,; Minimum M2 I Minimum M3 Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

414.721 10.6749 -2.4327 10.6749 | 13.7853 0.004945 235

Axial Force and Biaxial Moment Factors

Cn Factor & Factor 5, Factor K Factor | Length

Unitless Unitless Unitless Unitless m
Major Bend(M3) |  0.349121 | 1 1 1 2.85
Minor Bend(M2) 0.28736 1 1 1 2.85
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Notes:

Shear Design forV,; ,V.

ShearV, | Shear¢V, Shear ¢V , s@; ¢V, Rebar A,/s
tonf tonf tonf tonf m?/m
Major, V. _ 2.2319 36.644 0 0 0
Minor, V., 1.8366 33.7359 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear Shear Joint | Shear
Force Vu.Top VuTot oV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V. N/N N/N N/N N/N N/N NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

{6/5) Beam/Column Capacity Ratio

Major Ratio = Minor Ratio
N/N N/N

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

2
3 (——r—[ L]

Column Element Details

Level | Element | Unique Name Section ID Combo ID | Station Loc Length (m) ' LLRF | Type

L5 Cc24 | 168 | C350x800 rcazo | uDL 0 2.85 | 1 | Sway Special

Section Properties

b(m) h(m) | dc(m) | Cover (Torsion) (m)
0.35 0.8 0.06 | 0.0273

Material Properties

E.(tonf/m?) | f.(tonf/m?) | LLWtFactor (Unitless) f,(tonfim*) f (tonf/m?)
2701170 3200 [ 1 40000 40000

Design Code Parameters

¢ T ¢ CTied d’ CSpiral (I) Vns ¢ Ve ¢ Vijoint
09 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , M., , My

Design P, : Design M, | Design M,; | Minimum M2 | Minimum M3 Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

316.4378 | 8.1451 15.0261 8.1451 12.417 0.0028 1

Axial Force and Biaxial Moment Factors

Cn Factor 8. Factor 5. Factor K Factor Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) 0.260021 1 1 | 1 2.85
Minor Bend(M2) 0.213248 1 1 1 2.85
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Shear Design forV,; , V.

ShearV, Shear ¢V . Shear ¢V , Shear ¢V, Rebar A,/s
tonf tonf tonf tonf m?m
Major, V2 | 9.6395 37.6697 0 0 _ 0
Minor, V3 1.1314 33.7428 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear  Shear Joint Shear
Force VuTop V u ot PV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V, N/N N/N N/N N/N N/N N/N
Minor Shear, V3 N/N N/N N/N N/N N/N | N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
N/N N/N

Notes:
N/A: Not Applicable
N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

A

Column Element Details

Level | Element | Unique Name Section ID Combo ID | Station Loc | Length (m) | LLRF Type

L6 c27 | 107 C350x800 rcazo UDL 0 285 1 Sway Special

Section Properties

b{m) h(m) | dc(m) Cover (Torsion)(m)
0.35 0.8 0.06 0.0273

Material Properties

E . (tonf/m?) : f . (tonf/im?) | Lt.Wt Factor (Unitless) f,(tonf/m?)  f (tonfim?)
2701170 3200 | 1 | 40000 40000

Design Code Parameters

¢ @ cTied & cspiral P uns bv. | @ vicint
09 07 0.75 0.85 085 | 085

Axial Force and Biaxial Moment Design for P, , My , My

Design P, | DesignM.. @ Design M,; A Minimum M2  Minimum M3 | Rebar Area Rebar %
tonf tonf-m tonfm | tonf-m tonf-m m? %

2043414 |  -5.2597 135174 | 52597 80184 |  0.0028 1

Axial Force and Biaxial Moment Factors

C . Factor &, Factor 8. Factor K Factor Length
Unitless Unitless Unitless Unitless m
) Major Bend(M3) 0.212749 1 | 1 1 285

Minor Bend(M2) |  0.225208 I 1 | 1 1 2.85
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Shear DesignforV,; , V.

T Shear V,

S_hear ¢V,

Rebar I_\VE

Shear ¢V . Shear ¢V,
tonf tonf tonf tonf m?/m
Major, V2 9.3127 31.7236 0 0 0
Minor, V3 0.3808 28.4166 0 0 0
Joint Shear Check/Design
Joint Shear Shear Shear Shear Joint Shear
Force VuTop Vutot ¢V, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V. NN N/N NN | NN N/N NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

Notes:
N/A: Not Applicable
N/C: Not Calculated

N/N: Not Needed

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
" NN NN
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AC! 318-08 Column Section Design (Summary)

b

Column Element Details

Level | Element | Unique Name Section ID Combo ID | Station Loc | Length (m) LLRF Type

L8 c7 65 C350x800 rc3zo ubL 0 2.85 1 | Sway Special

Section Properties

b(m) | h(m) | dc(m) | Cover (Torsion) (m)
0.35 0.8 0.06 0.0273

Material Properties

E . (tonf/m?) : f . (tonf/m?) |Lt.Wt Factor (Unitless) | f,(tonfim?)  f (tonfim?)
2701170 3200 | 1 40000 40000

Design Code Parameters

¢ P cried & cspiral P vns b | @ violnt
0.9 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , M. , M3

Design P, : Design M, | Design M | Minimum M2 | Minimum M3 | Rebar Area Rebar %
tonf |  tonf-m tonf-m tonf-m " tonf-m m? %

150.5288 | 3.8746 -21.3316 3.8746 | 5.9067 0.0028 1

Axial Force and Biaxial Moment Factors

C . Factor 5. Factor | & Factor K Factor Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) 0.248611 1 [ 1 1 2.85

Minor Bend(M2)  0.314582 - 1 1 1 2.85
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Shear Design forV,; , Vs

Shear V, Shear DV, Shear ¢V Shear ¢V, RebarA,/s
tonf tonf tonf tonf mm
Major, V., 14.0439 28.8692 0 0 0
Minor, V3 0.8979 25.8597 0 0 0
Joint Shear Check/Design
B Joint Shear Shear | Shear Shear Joint Shear
Force Vit | Vet oV, Area | Ratio
tonf tonf tonf tonf m? ! Unitless
Major Shear, V,, N/N N/N N/N N/N N/N | NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
N/N N/N

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level | Element | Unique Name Section ID Combo ID | Station Loc | Length (m) | LLRF Type

DECK C11 293 C350x800 rcano ubL 2.85 2.85 1 Sway Special

Section Properties

b(m) h{(m) :dc (m) Cover (Torsion) (m)
0.35 08 | 006 0.0273

Material Properties

E.(tonf/m?) | f.(tonf/m?) | Lt.WtFactor (Unitless) f,(tonfim?) | fs(tonf/m?)
2701170 3200 1 40000 40000

Design Code Parameters

¢+ bord | Posia s $ e & vioint
0.9 0.7 0.75 | 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , My , My

Design P, @ DesignM,. Design M,; Minimum M2 | Minimum M3 | Rebar Area | Rebar %
tonf |  tonf-m tonf-m tonf-m tonf-m m? %

137.88 -6.4803 74.1873 3.549 5.4104 0.004494 1.61

Axial Force and Biaxial Moment Factors

C ., Factor 8 s Factor 5, Factor K Factor | Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) 0.425294 1 1 1 | 2.85

Minor Bend(M2) |  0.370577 1 [ 1 1 2.85
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Shear Design forV,; , V.

Notes:

Shear V, | Shear pV . Shear ¢V Shear ¢V, Rebar A, /s
tonf tonf tonf tonf m?m
Major, V., 37.3478 28.1982 9.1496 0 0.00036
Minor, V3 3.5614 25.2587 | 0 0 0
Joint Shear Check/Design
Joint Shear | Shear Shear | Shear Joint | Shear
Force VTop V oy Tot ¢V, Area Ratio
tonf tonf tonf tonf m? | Unitless
Major Shear, V.. NN | NN NN N/N NN | NN
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
NN | NN

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

— =
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Column Element Details

Level Element Unique Name Section ID Combo ID|Station Loc | Length (m) LLRF Type

L8 C12 70 C350x800 rcazo uDL | 0 285 1 Sway Special

Section Properties

b(m) h(m) | dc(m) Cover{(Torsion)(m)
0.35 0.8 0.06 0.0273

Material Properties -

E.(tonfim?) | f (tonfim?) !Lt.Wt Factor (Unitless) | f,(tonf/m?) £ (tonf/im?)
2701170 3200 1 40000 40000

Design Code Parameters

¢ T ¢ CTied ¢ CSpirel ¢ Vns ¢ Vs 4) Vjoint
09 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , M. , M.

Design P, DesignM,; | Design M, Minimum M2 | Minimum M3 Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

944295 | -12.8123 -9.9216 2.4306 3.7054 0.0028 1

Axial Force and Biaxial Moment Factors

Cn Factor &, Factor ' &, Factor K Factor Length
Unitless Unitless Unitless Unitless m
Major Bend(M3}) | 0.420231 _ 1 1 1 2.85

Minor Bend(M2) 0.304949 1 1 I 1 2.85
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Shear Design forV,, , V.

Shear V, Shear ¢V Shear ¢V Shear ¢V, Rebar A,/s
tonf tonf tonf tonf m3/m
Major, V2 4.9908 25.8934 0 0 0
Minor, V3 7.8166 23.1942 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear Shear Joint | Shear
Force V. Top Vot V. Area | Ratio
tonf tonf tonf tonf m? | Unitless
Major Shear, V. N/N N/N N/N N/N N/N | N/N
Minor Shear, V3 N/N N/N N/N N/N N/N | N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
N/N N/N

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

A

Column Element Details

Level Element Unique Name Section ID Combo ID | Station Loc | Length (m) LLRF | Type

L3 C12 262 C350x800 rcszo ubL 2.85 285 1 | Sway Special

Section Properties

b(m) h{m) :dc(m) Cover (Torsion) (m)
0.35 08 | 0.06 0.0273

Material Properties

E.(tonfim?) | f.(tonfim?) | Lt.Wt Factor (Unitless) f,(tonfim? | f (tonf/m?)
2701170 3200 1 40000 40000

Design Code Parameters

b @ criea & cspirat @ vns dvs & viint
0.9 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , M, , My

Design P, A Design M, | Design M,; | Minimum M2 Minimum M3 Rebar Area Rebar %
tonf tonf-m . tonf-m tonf-m tonf-m m? %

260.0011 12.9295 | 10.2024 6.6924 10.2024 0.0028 1

Axial Force and Biaxial Moment Factors

Cn Factor &, Factor . & Factor K Factor Length
Unitless Unitless | Unitless Unitless m
Major Bend(M3) 0.346476 1 | 1 1 285

Minor Bend(M2) | 0.218793 1 | 1 1 285
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Shear Design forV,; ,V;

Shear V, Shear ¢V . | Shear eV, Shear ¢V, . Rebar Als
tonf | tonf tonf tonf m3/m
Major, V. 4.4396 34.676 0 0 0
Minor, V3 8.8597 31.0613 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear = Shear Joint  Shear
Force Vutop VuTat PV, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V.2 N/N N/N N/N N/N N/N N/N
Minor Shear, V3 N/N NN | NN N/N N/N N/N

{6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
NN N/N

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level Element Unique Name Section ID | Combo ID | Station Loc Length (m) LLRF Type

DECK Cc1 283 C350x800 rcazo UDL 2.85 285 1 Sway Special

Section Properties

b(m) | h(m) dc(m) Cover(Torsion)(m)
0.35 0.8 0.06 0.0273

Material Properties

E.(tonfim?) | f.(tonfim?) | LtWt Factor (Unitless) f,(tonfim?) f., (tonfim?)
2701170 | 3200 1 40000 40000

Design Code Parameters

d) T ¢ CTied ¢ CSpiral ¢ Vns ¢ Vs ¢ Vjoint
0.9 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design forP, ,M.. , M

Design P, Design M, | Design My | Minimum M2  Minimum M3 Rebar Area | Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? | %

57.1366 -34.5442 44.2776 1.4707 2.242 0.009614 3.43

Axial Force and Biaxial Moment Factors

C  Factor & Factor &, Factor K Factor Length
Unitless Unitless Unitless Unitless m
Major Bend{M3) 0.448145 1 1 - 1 | 2.85

Minor Bend(M2) |  0.392712 - 1 . 1 1 2.85
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Shear Design forV,; , V.3

ShearV, | Shear ¢V . Shear ¢V . Shear ¢V, RebarA,/s
tonf tonf tonf tonf m*m
Major, V2 21.4598 | 23.9153 7.8317 0 0.00031
Minor, V 18.4016 | 21.4222 7.0153 0 0.00071

Joint Shear Check/Design

Joint Shear | Shear  Shear Shear Joint Shear.

Force Vet | Vuta oV, Area | Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V. N/N N/N N/N N/N N/N N/N
Minor Shear, V N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
N/N N/N

Notes:

N/A. Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level | Element | Unique Name Section ID Combo ID | Station Loc | Length (m) LLRF Type

R2 C3 321 C350%800 reazo ubL 21 21 1 | Sway Special

Section Properties

b(m) | h(m) dc(m) Cover(Torsion)(m)
0.35 0.8 0.08 0.0273

Material Properties

E . (tonfim?) ‘ f . (tonf/m?) |Lt.Wt Factor (Unitless) f,(tonfim?) | f (tonf/m?)
2701170 | 3200 | 1 40000 40000

Design Code Parameters

¢ P criea & cspiran @ vns bvs P vjoint
0.9 0.7 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , M, , M,

Design P, | Design M. Design My  Minimum M2 | Minimum M3  Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

-0.0831 -9.4914 1.7429 0.0021 0.0033 1 0.0028 1

Axial Force and Biaxial Moment Factors

Cn Factor & s Factor &, Factor K Factor Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) 0488594 | 1 1 1 2.1

Minor Bend(M2) |  0.468709 1 | 1 T 21
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Shear DesignforV.,, ,V.

ShearV, Shear pV . Shear ¢V ; Shear ¢V, Rebar A, /s
tonf tonf tonf tonf m3/m
Major, V2 3.8105 20.8669 0 0 0
Minor, Vs 6.0029 18.6916 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | She;r Shear Joint | Shear
Force VuTop Vot V. Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V., N/N N/N N/N N/N N/N N/N
Minor Shear, V3 N/N N/N N/N N/N N/N N/N

(6/5) Beam/Column Capacity Ratio

Major Ratio = Minor Ratio
N/N NN

Notes:

N/A: Not Applicable
N/C: Not Calculated
N/N: Not Needed
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ACI 318-08 Column Section Design (Summary)

Column Element Details

Level Element Unique Name Section ID Combo ID | Station Loc  Length (m) | LLRF Type

DECK Cc8 290 C350x800 rcazo uDL 2.85 2.85 1 Sway Special

Section Properties

b(m) | h(m) !dc {m) Cover (Torsion) (m)
0.35 08 | 0086 0.0273

Material Properties

E . (tonf/im?) | f' . (tonf/m?) ‘Lt.Wt Fat:tor(UnitIess)i f, (tonfim?) - f = (tonf/m?)
2701170 3200 | 1 40000 40000

Design Code Parameters

¢ P cried § cspiret P vns bv. | ® vioint
0.9 07 0.75 0.85 0.85 0.85

Axial Force and Biaxial Moment Design for P, , Mz , Mus

DesignP, | Design M, Design M.,; Minimum M2 | Minimum M3 Rebar Area Rebar %
tonf tonf-m tonf-m tonf-m tonf-m m? %

86.7619 4.796 66.7615 2.2333 | 3.4045 0.00423 1.51

Axial Force and Biaxial Moment Factors

C, Factor 8. Factor &, Factor K Factor  Length
Unitless Unitless Unitless Unitless m
Major Bend(M3) 0445514 | 1 1 1 2.85

Minor Bend(M2) | 0.401126 | 1 ' 1 1 | 285
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Shear Design forV,; ,V

ShearV, |

Notes:

Shear ¢V . Shear ¢V , Shear ¢V, Rebar A, /s
tonf tonf tonf tonf m?m
Major, V2 32.4696 25.4867 7.8317 0 0.00031
Minor, V3 2528 22.8299 0 0 0
Joint Shear Check/Design
Joint Shear | Shear | Shear | Shear Joint | Shear
Force VTop Vo Tot ¢V, Area Ratio
tonf tonf tonf tonf m? Unitless
Major Shear, V. N/N | NN N/N N/N N/N | NN ]
Minor Shear, V3 N/N | NN N/N N/N N/N N/N

{6/5) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
N/N NN

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed
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WALL DESIGN
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ACl| 318-08 Pier Design

Pier Details

Story ID PierID | Centroid X (m) Centroid Y (m) | Length (m) Thickness (m) | LLRF
L1 P10 24.00001 -1.6 25 0.2 1

Material Properties

E.(tonf/m?) f.(tonf/m?) | Lt Wt Factor (Unitless) | f,(tonf/im?) | f (tonf/m?)
2701170 3200 1 50000 40000

Design Code Parameters

¢r dc | o ¢ (Seismic) Pusx  Pun Py
0.9 07 | 085 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left Xy | LeftY; | RightX. | RightY, | Length Thickness
Location m m m m m m
Top Leg1 | 22.75001 -1.6 25.25001 -1.86 25 0.2
Bottom Leg1 | 22.75001 -1.6 25.25001 -1.8 2.5 02

Flexural Design forP, M, and M;

Station Required Required Current | Flexural P. M2 M3 | Pier Ag
Location | Rebar Area (m?) | Reinf Ratio | Reinf Ratio | Combo tonf | tonf-m tonf-m m?
Top 0.00125 0.0025 0.0032 i_DWaIS152 23.193 | 0.4083 -0.6817 0_5
Bottom 0.00125 0.0025 0.0022 | DWalS152 | 23.8652 | 0.1211 1.16 0.5
Shear Design
Station ID Rebar | Shear Combo P. M. Vu V. ¢V,
Location m?/m tonf | tonf-m tonf tonf tonf

Top Leg1 | 0.0005 DWalS1 | 37.6772 | -1.1074  4.6028 | 59.6242 93.6242
Bottom Leg1 | 0.0005 DWalS1 38.7692 | 1.8845 4.6028 | 59.8098 93.8008

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P. | M, |Stress Comp | Stress Limit | C Depth | C Limit
Location Length (m)  Combo tonf | tonf-m  tonfim? | tonf/m? | m m
Top-Left Leg1 | NotRequired DWalS117 | 35.1655 | -1.1469 75.84 640 |
Top-Right = Leg1  NotRequired DWalS117 351655 | -1.1469 =~ 6483 | 640 |
Bottom-Left Leg1 NotRequired DWalS117 36.1313 | 1.7359 = 6393 640 |

Botttom-Right Leg 1 | Not Required DWalS117  36.1313 | 1.7359 | 80.6 640
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ACI 318-08 Pier Design
Pier Details

Story ID | Pier ID | Centroid X (m) | Centroid Y (m) | Length (m) | Thickness (m) | LLRF
L1 P6 17.30001 -1.6 0.9 02 1

Material Properties

E.(tonfim?) | f.(tonf/m?) | Lt. Wt Factor (Unitless) A f,(tonf/m?) | f (tonf/im?)
2701170 3200 1 50000 40000

Design Code Parameters

[ 3 bc o, $.(Seismic) | IPux | IPun | Pwax
09 0.7 085 | 085 004 | 0.0025 | 08

Pier Leg Location, Length and Thickness

Station iD Left X4 | Left Y, | Right X | RightY: | Length | Thickness
Location m . m m m m m
Top Leg1 | 16.85001 I -1.6 17.75001 -1.6 0.9 0.2
Bottom Leg1 | 16.85001 | -1.6 17.75001 -1.6 0.9 0.2

Flexural Design for P, M, and M

Station Required Required Current Flexural P, M. M., Pier A4
Location Rebar Area (m®) | Reinf Ratio | Reinf Ratio | Combo tonf | tonf-m | tonf-m m?
Top 0.00045 0.0025 0.0028 DWalS152 4.5526 | 0.3333 | -0.7343 0.18
Bottom 0.00045 0.0025 0.0028 DWalS152 4.7946 0.184 | -0.0292 0.18
Shear Design
Station | ID  Rebar  Shear Combo| P, M, | V. V. V.
Location m*/m tonf | tonf-m | tonf tonf | tonf
Top Leg 1 0.0005 DwalS1 7.3957 | -1.1928 | 1.7622 204161 | 32.6561
Bottom Leg 1 0.0005 DWalS1 7.7889 | -0.0474 | 1.7622 20.483 l 32723

Boundary Element Check (AC| 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P. | M, Stress Comp | Stress Limit C Depth C Limit
Location | Length (m) | Combo tonf | tonf-m tonf/m? tonf/m? m m
- Top-Left Leg 1 | Not Required | DWalS129 6.541 | -1.0549 75.41 640
Top-Right  Leg1 |NotRequired | DWalS128 = 6.541 | -1.0549  -2.73 640
_ Botiom-Left  Leg1 | NotRequired| DWalS129  6.8887 i-o.0419'_ 39.82 640 T
Botttom—Right Leg1 | Not Required | DWalS129  6.8887 | -0.0419 36.72 640
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID | Centroid X (m) | Centroid Y (m) | Length (m) Thickness (m) | LLRF

L1 P7 16.85001 1 | 52 02 1

Material Properties

E.(tonf/m?) = f.(tonf/m?) | Lt.Wt Factor (Unitless) f,(tonffm?) f (tonfim?)
2701170 3200 | 1 50000 40000

Design Code Parameters

¢T ¢c ¢v ¢V(Seismic) 1P MAX IP min P max
0.9 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X | LeftY; RightX. RightY; | Length Thickness

Location m m m m m m
Top Leg 1 16.85001 -1.6 16.85001 3.6 52 0.2
Bottom Leg 1 16.85001 -1.6 16.85001 3.6 5.2 0.2

Flexural Design forP, M., and M.;

Station Required Required Current | Flexural P, M., M. | Pier A,y
Location | Rebar Area (m?) = Reinf Ratio | Reinf Ratio| Combo & tonf tonf-m tonfm| m?
Top @26 . 0.0025 0.0021 ‘ DWalS152  243.585 | 4.3811 172.1485| 1.04
Bottom 0.0026 0.0025 0.0021 | DWalS152 |244.9832| -0.1526 182.9292| 1.04

Shear Design

Station ID Rebar Shear Combo P, | M, V. PV, ¢V,

Location | mim tonf | tonf-m | tonf tonf tonf
Top Leg1 | 0.0005 DWalS2 452.4941(341.7704| 33.7194 | 91.5251 | 162.2451
Bottom Leg 1 0.0005 DWalS2 454.441 |363.6993 | 33.7194 | 86.0211 156.7411

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P M. | Stress Comp Stress Limit | C Depth C Limit
Location | Length (m) | Combo tonf | tonf-m tonfim? tonfim? | m m
Top-Left . Leg 1 . Not&q&ed“ pWaIS117 [ 420.797 .311'1272_ 59.43 | 640 | | B
Top-Right Leg 1 0.6795 DWalS117 | 420.797 |311.1272 749.8 | 640 | 1.1995 1.2381
Bottom-Left  Leg1 | NotRequired DWalS117 422.8059|330.9394  39.38 | 640 . |
Botttom—Right Leg 1 0.68401 DWalS117 |422.8059|330.9394 773.71 | 640 1.20401 | 1.2381
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ACI 318-08 Pier Design

Pier Details
Story ID | Pier ID | Centroid X (m) | Centroid Y (m) | Length (m) Thickness (m) | LLRF
L1 P9 25.25001 1 52 0.2 1
Material Properties
E.(tonfim?) | f.(tonfim?) | Lt.Wt Factor (Unitless) | f,(tonf/im?) | f (tonfim?)
2701170 3200 | 1 | 50000 40000
Design Code Parameters
b1 | b &. | &.(Seismic) Pusx | IPun | Puax
09 | 07 0.85 0.85 004 | 00025 0.8
Pier Leg Location, Length and Thickness
Station ID Left X, | LeftY, Right X, | RightY: | Length | Thickness
Location m m m m | m m
Top Leg1 | 25.25001 -1.6 25.25001 3.6 52 0.2
Bottom Leg1 | 25.25001 -1.6 25.25001 36 5.2 0.2
Flexural Design for P, M. and M,
Station Required Required Current | Flexural Pu M .2 M. Pier A,
Location | Rebar Area (m?) | Reinf Ratio | Reinf Ratio | Combo tonf | tonf-m | tonf-m m?
Top 0.0026 0.0025 0.0021 | DWalS152 _199.0713 -0.1616 | 131.549 1.04
Bottom 0.0026 0.0025 | 0.0021 : DWalS152 199.4695 -0.2678 |127.7352 1.04
Shear Design
Station ID Rebar | Shear Combo P. M. V. V. oV,
Location m?m tonf |tonf-m | tonf tonf tonf
Top Leg 1 0.0005 DWalS2 371.6754|263.9743| 14.3088 | 50.4693 | 121.1893
Bottom Leg 1 0.0005 DWalS2 373.6223|254.6766| 14.3088 | 51.8571 | 1225771
Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)
Station ID Edge Governing P, M., | Stress Comp | Stress Limit | C Depth  C Limit
Location Length (m) Combo tonf | tonf-m tonfim* | tonfim* | m m
Top-Left Leg1 | NotRequired DWalS117 344.5023 239.5049 65.53 | 640 |
Top—Right Leg 1 0.51411 DWalS117 344.5023 239.5049 596.98 640 l 1.02822 @ 1.2381
Bottom-Left Leg1 | Not Required | DWalS117 346.5111 231.5334 76.3 640 |
Botttom—Right  Leg1 0.51636 DWalS117 346.5111/231.56334 590.06 | 640 | 1.03272 = 1.2381
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ACI 318-08 Pier Design

Pier Details

Story ID PierID Centroid X (m) Centroid Y(m)|Length {m)  Thickness (m) LLRF
L1 P15 22.75001 3.225 | 0.75 0.2 1

Material Properties

E . (tonf/im?) ' f.(tonfim?) | Lt.Wt Factor (Unitless) f,(tonfim?) | f,(tonfim?)
2701170 | 3200 1 50000 40000

Design Code Parameters

1 | dc | & o.(Seismic) | IPux  IPun | Pux
09 | 07 | 085 0.85 | 004 00025 | 08

Pier Leg Location, Length and Thickness

Station ID ‘ Left X, | LeftY;, | RightX: RightY: Fength Thickness
Location | m m m m m m

Top Leg! | 2275001 285 | 2275001 ‘ 36 0.75 0.2
Bottom | Leg1 |22.75001 | 2.85 | 2275001 36 | 075 0.2

Flexural Design for P, M, and M,;

Station Required Required Current Flexural Pu M., M. | Pier A,
Location | Rebar Area (m?) Reinf Ratio | Reinf Rztic | Combo tonf | tonf-m | tonf-m | m?
Top | 0.000375 0.0025 0.0027 DWalS152 23.807_2 | (l1 133 _ 1.3193 0.15
Bottom 0.000375 0.0025 0.0027 DWalS152 24.0088 -0.0285 0.9266 | 0.15
Shear Design
Station ID Rebar A Shear Combo P, M. Vv, V. ¢V,
Location m?/m tonf | tonf-m tonf tonf tonf
Top Leg 1 | 0.0005 DWalS2 46.1503 | 2.5214 1.1802 | 8.1506 18.3506
Bottom Leg1 | 0.0005 DWalS2 46.4311 1.755 1.1802 | 11.2409 21.4409

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P. | M, |Stress Comp  Stress Limit | C Depth ' C Limit
Location Length (m) | Combo tonf !tonf-m tonf/m? tonfim? m m
Top-Left ~ Leg1 NotRequired DWalS117 | 42.3304 @ 2.3232 158.3 640 |

Top-Right ~ Leg1 NotRequired DWalS117 | 42.3304 | 2.3232 = 40611 | 640 |

Bottom-Left Leg1 | NotRequired DWalS117 '42.6201i 16218 | 19764 | 640 |

Botttom—Right Leg1  NotRequired DWalS117 426201 | 16218 | 37063 | 640
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ACI 318-08 Pier Design
Pier Details

Story ID Pier ID | Centroid X (m) Centroid Y (m) | Length (m) | Thickness (m) LLRF

L2 P24 74.635 8.69926 | 163 0.2 1
Material Properties
E . (tonfim?) ' f.(tonf/m?) | LtWt Factor (Unitless) f,(tonfim®) | f (tonf/m?)
2701170 | 3200 | 1 50000 40000
Design Code Parameters
dr | b ¢, ¢ (Seismic) Pusx | Pun | Puax
09 | 07 0.85 0.85 0.04 0.0025 0.8
Pier Leg Location, Length and Thickness
Station ID Left X, | LeftY, RightX. RightY. | Length Thickness
Location m m m m m m
Top Leg 1 73.82 8.69926 75.45 8.69926 1.63 0.2
Bottom | Leg1 | 73.82 8.69926 75.45 8.69926 1.63 0.2
Flexural Design for P, M., and M,
Station Required Required Current | Flexural P. M. My Pier A,
Location | Rebar Area (m?) | Reinf Ratio = Reinf Ratio | Combo tonf tonf-m | tonf-m m?
Top 0.000815 0.0025 0.0025 | DWals152 106.9254_ -2.037 | 61.4664 | 0.325999
Bottom 0.007623 0.0234 0.0025 l DWalS2 |281.7552 8.0921 |-176.4989 | 0.325999
Shear Design
Station ID Rebar Shear Combo P, M, V. eV, oV,
Location m#m tonf | tonf-m tonf tonf tonf
Top Leg 1 | 0.00054 DWalS128 195.8925| 112.0384  62.7111 32.899 62.7111
Bottom Leg 1 0.0009 DWalS128 255.2604 | -159.4391 829312 | 32.899 . 82.9312
Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)
Station ID Edge Governing P, M. Stress Comp  Stress Limit | C Depth | C Limit
Location Length (m) | Combo tonf tonf-m tonf/m? tonfim? m m
Top-Left Leg1 | Not Required | DWalS117 195.8925 112.0384 -664.17 640 | 0.51827 | 0.3881
Top—-Right Leg 1 0.35527 DWalS117 |195.8925 112.0384 | 1865.96 640 | 0.51827 ' 0.3881
Bottom—Left Leg 1 0.58174 DWalS117 |255.2604 -159.4391 | 2583.29 640 0.74474 | 0.3881
Botttom—Right Leg1 | Not Required | DWalS117 |255.2604 -159.4391 -1017.28 640 | 0.74474 | 0.3881
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID  Centroid X (m) | Centroid Y (m) | Length (m) Thickness (m) | LLRF
L1 P23 72.65001 11.35 4.9 0.2 1

Material Properties

E.(tonfim?) | f.(tonf/m?) | Lt.Wt Factor (Unitless) | fy(tonf/m?) £ (tonfim?)
2701170 3200 | 1 50000 40000

Design Code Parameters

o1 | de b ¢ . (Seismic) Pusx | IPun | Puax
0.9 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X, | LeftY, | Right X, | RightY. |Length Thickness
Location m | m m m m m
Top Leg1 | 7265001 | 89 72.65001 13.8 4.9 0.2
Bottom Leg1 | 7265001 | 8.9 72.65001 13.8 49 02

Flexural Design for P,, M., and M,

Station Required Required Current Flexural P. M. M. Pier A,
Location | Rebar Area (m?) Reinf Ratio Reinf Ratio | Combo tonf | tonf-m | tonf-m m?
Top _ 0.00245 0.0025 [ 0.0022 DWalS152 |252.9732 -1.8561  -213.6553 | _0.98
Bottom 0.00245 0.0025 0.0022 DWalS152 |254.2907 | 0.0717 -221.6011 0.98
Shear Design
Station ID Rebar Shear Combo Py M., V. $V. V.
Location m3/m tonf tonf-m tonf tonf tonf

Top Leg1 | 0.0005 DWalS2 503.3134| 4489881 24.8869 52.8956 | 119.5356
Bottom Leg1 | 0.0005 DWalS2 505.148 | -465.1774 24.8869 516119 @ 118.2519

Boundary Element Check (ACI| 21.9.6.3, 21.9.6.4)

Station ID | Edge Governing P, M, Stress Comp | Stress Limit | C Depth | C Limit
Location | Length (m) | Combo tonf tonf-m tonfim?* | tonfim? m m
Top-left | Leg1 | 077827 | DWalS117 457.8774) -401.6509  969.08 640 1.26827 | 1.16667
Top-Right | Leg1 | NotRequired DWalS117 |457.8774  -4016509  -3463 | 640 | '
Bottom-Left | Leg1 | 078252 | DWalS117 |459.7703 -416.2704 98927 | 640 | 127252 | 1.16667

Botttom-Right | Leg1 | NotRequired DWalS117 |459.7703 -416.2704  -5097 | 640
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID | Centroid X (m) Centroid Y {m) | Length (m) | Thickness (m) | LLRF
L1 P17 74.05001 13.8 | 16 0.2 1

Material Properties

E.(tonfim?) = f.(tonfim?) = Lt.Wt Factor (Unitless) f,(tonfim?) | f, (tonfim?)
2701170 3200 1 50000 40000

Design Code Parameters

dr ¢c ¢, ¢V(Seismic) | IP max 1P min P max
0.9 0.7 0.85 0.85 0.04 0.0025 0.8

Pier Leg Location, Length and Thickness

Station ID Left X, LeftY: | RightX. ‘ Right Y, . Length Thickness
Location m m m m m m
Top Leg 1 73.25001 | 13.8 74.85001 13.8 | 1.6 0.2
Bottom Leg 1 | 73.25001 | 13.8 74.85001 13.8 | 16 0.2
Flexural Design forP, M, and M.;
Station Required Required Current Flexural P, M2 My Pier A4
Location | Rebar Area (m?) | Reinf Ratio | Reinf Ratio | Combo tonf | tonf-m | tonf-m m?
Top 0.0008 | 0.0025 | 0.0025 DWalS1562 12.2865 0.8887 -2.6943 0.32
Bottom 0.0008 0.0025 I 0.0025 DWalS152 12.7167 -0.0774 1.8647 0.32
Shear Design
Station ID Rebar | Shear Combo Pu M. V., | ¢V, PV,
Location m?*/m tonf | tonf-m tonf tonf tonf
Top Leg 1 0.0005 DWalS2 17.4226 | -5.8057 14.1738 37.022 58.782
Bottom Leg 1 0.0005 DWalS2 18.0216 | 3.4075 14.1738  37.1239 58.8839

Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P. M, Stress Comp | Stress Limit | C Depth | C Limit
Location Length (m)  Combo tonf | tonf-m tonf/im? tonfim* | m m
Top-Left | Leg1 Not Required_ DWalS117 | 17.8493 | -5.1548 . 116.19 | 6_340 |
Top-Right | Leg1 | NotRequired DWalS117 | 17.8493 | -5.1548 -4.63 640 [
Bottom-Left | Leg1 NotRequired DWalS117 |18.4674 | 31861 2037 | 640 |

Botttom—Right | Leg1 | NotRRequired DWalS117 | 18.4674 | 3.1861 9505 | 640
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ACI| 318-08 Pier Design

Pier Details

Story ID PierID Centroid X (m) CentroidY(m)|Length {(m) Thickness (m) LLRF
L1 P20 74.80001 10.3 | 1.3 0.2 1

Material Properties

E.(tonfim®) | f(tonfim?) | Lt.Wt Factor (Unitless) | f,(tonfim?) | f (tonfim?)
2701170 [ 3200 1 50000 40000

Design Code Parameters

&1 do P d.(Seismic) | IPux  IPun | Puax
0.9 07 0.85 0.85 | 0.04 0.0025 08

Pier Leg Location, Length and Thickness

Station | ID | LeftX, | LeftY, RightX, RightY. Length Thickness
Location m m m ' m m m
" Top Leg1 | 7415001 | 103 | 75.45001 10.3 1.3 0.2
Bottom | Leg1 |74.15001  10.3 | 7545001 | 103 13 0.2

Flexural Design for P, M, and M,

Station Required Required Current Flexural Py M.: M. Pier A

Location Rebar Area (m?) | Reinf Ratio | Reinf Ratio | Combo | tonf | tonf-m tonf-m m?
Ep | 0.001195 0.0046 0.0023 | DVEISZ _ 35.5424 | -2.4817 46.1798 0.260001
Bottom 0.00065 0.0025 0.0023 | DwWalS152 17.2861 | -0.836 13.9911 | 0.260001

Shear Design

Station ID Rebar Shear Combo P, | M, V. PV, ¢V,
Location m#m tonf | tonf-m | tonf tonf tonf
Top Leg 1 0.0005 DWalS2 35.5424 | 46.1798 | 27.1801  24.0123 41.6923

Bottom | Leg1  0.0005 DWalS2 | 36.0292 28.5144 | 27.1801 33.7989 | 51.4789

Boundary Element Check (ACl 21.9.6.3, 21.9.6.4)

Station ID Edge Governing P, | M.,  Stress Comp | Stress Limit | C Depth C Limit
Location Length (m) | Combo tonf | tonf-m tonf/m? tonf/m? m m
Top-Left  Leg1 |NotRequired DWalS117 | 31.8084 | 41.5801 61577 | 640 | 013063  0.30952
Top-Right | Leg1 | 006526 | DWalS117  31.8084 | 415801 86045 | 640 | 0.13053 030952
Bottom-Left Leg1 NotRequired DWalS117 | 32.3106 | 257473 33278 | 640 |

Botttom-Right | Leg 1 00658 | DWalS117 | 323106 | 257473 58132 | 640 | 01316 | 0.30952
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ACI 318-08 Pier Design

Pier Details

Story ID | Pier ID | Centroid X (m) CentroidY(m)|Length (m) | Thickness (m) LLRF

L1 P18 75.15001 13.8 | 0.6 0.2 1
Material Properties
E . (tonf/m?) | f' . (tonfim?) ! Lt.Wt Factor (Unitless) f,(tonf/m?) f, (tonf/m?)
2701170 | 3200 | 1 50000 40000
Design Code Parameters
¢T | ¢C ¢v ¢V(Seismic) P MAX IP min PMAX
09 | 07 0.85 0.85 0.04 | 00025 08
Pier Leg Location, Length and Thickness
Station ID Left X, | LeftY, | RightX. | RightY: Length Thickness
Location m m m m m m
Top Leg1 | 74.85001 13.8 75.45001 13.8 0.6 0.2
Bottom Leg1 | 74.85001 13.8 75.45001 13.8 06 02
Flexural Design for P, M., and M,
Station Required Required | Current Flexural Py M. M3 Pier A4
Location = Rebar Area (m?) Reinf Ratio | Reinf Ratio  Combo tonf | tonf-m  tonf-m m?
Top 0.0003 0.0025 0.0034 DWalS152 | 13.101 | 0.4966 | 1.2813 @ 0.120001
Bottom | 0.0003 0.0025 0.0034 DWalS152 | 13.2623 | 0.2443 0.6929 = 0.120001
Shear Design
Station | ID | Rebar ShearCombo| P, M, V. | @V, V.
Location m*/m tonf | tonf-m tonf | tonf tonf
Top Leg 1 0.0005 DwalS2 231171 | 2.6107 1.912 6.8175 14.9775
Bottom Leg 1 0.0005 DWalS2 23.3418 | 1.3685 1.912 13.886 22.046
Boundary Element Check (ACI 21.9.6.3, 21.9.6.4)
Station | ID Edge Governing Py M, | Stress Comp | Stress Limit | C Depth C Limit
Location Length(m) | Combo tonf | tonf-m tonf/m? tonf/im? m m
Top-Left Leg1 NotRequired DWalS117 | 21.8698 | 2.3575 -14.21 640 f
Top-Right Leg1 | NotRequired  DWalS117 21.8688 ‘ 2.3575 378.71 | 640
Bottom-Left Leg1 | NotRequired DWalS117 | 22,1016 | 1.2479 80.19 | 640
Botttom-Right | Leg 1 | Not Required  DWalS117 | 22.1016 | 1.2479 288.17 | 640
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STAIR DESIGN



OS
Text Box


Project :

Design By : Date :
Title :|STAIR ST-1 (Building C) Sheet:
MATERIAL :
Concrete : fo' 320 ksc. Ec= 270117 kse.
Main Bar : fy 4000 ksc. Es= 2040000 ksc.
Temp : fy| 4000 kse
P.og ¢ 09 0.85
STAIR DIMENSIONS :
Span Length ,L = 5 m,
Depth, H = 20 cm. Depth Reccomen = 24.29 cm
Stair Width = 20 cm
Stair Height = 17 cm.
Covering = 2.5 cm.
Width B = 100 cm.
Eff Depth,d = 16.7 cm.
LOADING :
Dead Load Slab = 24x(20/20) x SQRT((20"2) + (17°2)) = 630 kg/m2
Dead Load Step = 0.5x12x17 = 204 kg/m2
Super Dead Load = 150 = 150 kg/m2
Live Load = 300= 300 kg/m2
Total load = (630+204+150) + (300) = 1888 kg/m2
Use Maing_, - Bar = DBI16 mm @0.175 m. (As = 11.49 em"2/m) OK
Use Temp. St = DBI2 mm @ 0.250m. (As =4.52 cm2/m) OK
ANALYSIS :
Mu i = WLA2/8 = 1888x(5)"2 /8= 59 ton-m.
Mu 5o, = 5.9%0.3= 1.77 ton-m. (30% Mu)
Vu= WL/2=1888x5/2= 4.72 torm.
FLEXURAL REINFORCEMENT DESIGN :
Pb= 0.85 gl fc/fy . 6120/(6120+fy) = 0.0338
% pb= 0.6 0.5-0.75 (Check)
pmax=0.6pb = 0.0203
Ra = p fy (1-0.59(p*fy/fc) 68.95
Mc=Ra*bd’ = 17.31 Ton.-m.
d= ‘]Mu/Ru b= 9.25 cm.
Ponin = 0.0018 SLAB
Ru= Mupbd = 251 ksc.
p= 085 fc'/fy ‘j(l-(l-ZRu/O.SS fe) = 0.00616 Use:p = 0.0062 OK
As reg=pbd = 10.28 cmZ Asreal = 11.49 cm2

Ruggy, = Mudpbd = 7.05 Ksc.
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p= 085 f/fy V(I-1-2RW085 &) = 0.00179 Use:p = 0.0018 p min Control

As req=pbd = 3.01 cm2 Asreal = 5.66 cmz
As temp req =pbd = 3.01 om As temp real = 4.52 om’
SHEAR REINFORCEMENT DESIGN :
Vu= 5 ton,
@Vc=0.53(20‘/(fc‘ bd)= 13 ton > Vu OK
DEFLECTION :
Def. Max =L/360 = 1.389 cm
Ec= 270117 ksc
1= BH"¥12= 66666.67 cmé4

Def. real = 5/384*W*L AE *1) = 0.580 cm. OK
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Project :

Design By : Date :
Title :|STAIR ST-2 (Building C) Sheet:
MATERIAL :
Concrete : fc' 320 ksc. Ec= 270117 ksc.
Main Bar : fy 4000 ksc. Es= 2040000 ksc.
Temp : fy 4000 ksc
B.os $.:09 ¢, 0.85
STAIR DIMENSIONS :
Span Length ,L. = 4.7 m.
Depth, H = 20 cm. Depth Reccomen = 22.83 cm
Stair Width = 20 cm.
Stair Height = 17 cm.
Covering = 25 cm.
Width B = 100 cm,
Eff Depth,d = 16.7 cm.
LOADING :
Dead Load Slab = 24x(20/20) x SQRT((2072) +(17°2)) = 630 kg/m2
Dead Load Step = 0.5x12x17 = 204 kg/m2
Super Dead Load = 150 = 150 kg/m2
Live Load = 300 = 300 kg/m2
Total load = (630+204+150) + (300) = 1888 kg/m2
Use Main, . Bar=|  DB16mm @0200m.  |(As=10.05 cm"2/m) OK
Use Temp. St = DBI2 mm @ 0.250m. (As =4.52 cm”2/m) O
ANALYSIS :
Mu i = WLA2/8 = 1888x(4.7)"2 /8 = 5.2132 ton-m.
Mu 1= 5.213240.3= 1.564 ton-m. (30% Mu)
Vu= WL/2=1888x4.7/2= 4.4368 tom.
FLEXURAL REINFORCEMENT DESIGN :
Pb= 0.85 Bl fc'/fy . 6120/6120+fy) = 0.0338
% pb= 0.6 0.5-0.75 (Check)
pmax=0.6pb = 0.0203
Ra = p fy (1-0.59(p*fy/fc) 68.95
@Mo= Ro*b*d’ = 17.31 Ton.-m.
d= \}Mu/Ru b= 8.70 cm.
Ru= Mwgbd = 20.77 ksc.
p= 0.85 fc/fy \j(l-(l—ZRu/O.SS ) = 0.00541 Use:p = 0.0054
As reg—pbd = 203 em’ Asreal = 1005 om
Rugy, = Mupbd = 623 ksc.
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p= 085 vty VO-(12RW0BS &) = 0.00158 Use:p =  0.0018 p min Control

2 2

As req=pbd = 3.01 cm As real cm

[
o
-
=N

[

2

4.52 cm’

Il

As temp req =pbd = 3.01 cm As temp real

SHEAR REINFORCEMENT DESIGN :

Vu= 4 ton.
0Vc=0.53(a‘j(fc' bd)= 13 ton > Vu OK
DEFLECTION :
Def. Max =1/360= 1.306 cm
Ec= 270117 kse
1= BH"3/12= 66666.67 cmd

Def. real = 5/384*W*L /(E *1) = 0.453 cm, oK
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FOOTING DESIGN
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FOOTING ULTIMATE DESIGN F3

Number of Pile 3
Design Data
Column Data X-Dimension 0.40 m.  |Material Data Concrete 280 ksc.
Y-Dimension 040 | m. Steel 4000 | ksc.
Pile Data Dimension 0.40 m. |Service Load P 225 t
Safe Load 750 | ¢ Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 0.80 m. | Weight of Footing 5.87 t.
Covering 0.08 m. Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate | Existing SQRT. |Original | Deviate |Existing SQRT. | P F Mx My Total
1 | -060 -0.60 036 | -0.35 -035 | 012 | 7503 | 1.96 | 000 | 0.00 l 76.98
2 | 060 060 036 | -0.35 035 012 | 7503 196 000 | 000 76.98
3 | ooo 000 000 | 069 | | 069 | 048 | 7495 196 000 000 7690
|=—— = —== T__ ! __1_ — I_ |
S ] : ! |
| [ B | e [l Lo e
—i[ | 1 | (=R
_ ] ] e B e
3 =] IS e T
E R E =T 1 e P
cg. | 0.00 | 000 | o0.00 000 | 0.00 | 0.00
Total 0.72 0.72 | 225.0 5.87 0.00 0.00 231
Column Coordinate Footing Coordinate
Corner X Y Corner X Y
1 02 | -0.2 1 | -1.00|-075
2 0.2 -0.2 2 1.00 | -0.756
| 3 | 02 | o2 3 .00 | -0.75
4 -0.2 0.2 “ 1.00 | 0.05
5 0.40 1.09
6 |-040 | 1.00
7 | -100 | 005 |
8 |-100 ]| -075
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative 0.93 | -0.75 | -0.93 | 0.18 | 093 [X-Negative 040 | -0.75 | -040 | 1.09 | 1.84
X-Possitive 0.93 -0.75 0.93 0.18 0.93 |X-Possitive 0.40 -0.75 0.40 1.09 1.84
Y-Negative | -1.00 | 093 | 1.00 | -0.93 | 200 |v-Negative | -1.00 | -0.27 | 1.00 | -027 | 200
Y-Possitive -0.50 0.93 0.50 0.93 0.99 |Y-Possitive -0.77 0.45 0.77 0.45 1.65
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 | Length
X-Negative -0.56 | -0.75 | -0.56 | 0.81 | 1.56 |X-Negative -0.20 | -0.75 | -0.20 | 1.09 1.84
X-Possitive 0.56 -0.75 0.56 0.81 1.56 X-Possitivg 0.20 | -0.75 0.20
Y-Negative -1.00 | -0.56 1.00 -0.56 2.00 |Y-Negative -1.00 -0.20 1.00
Y-Possitive -0.71 0.56 071 0.56 1.41 |Y-Possitive -0.92 0.20 0.92
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FOOTING ULTIMATE DESIGN
Number of Pile 3

F3

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg X-Pos | Y-Neg Y-Pos | X-Neg X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos @ Y-Neg | Y-Pos Peri
1 Tl N R T R 1) 1719 | o | 82 (]| | O ) [ 71
2 0o 0 0 0 0 119 82 0 0 71 0 0 71
3 o | o | o |0 o | o | % |19 ]| o 7@ 0 | 99 | o9
| i | __ |
| S o] S = ==
| | | | | i AR |
=) e | 0 e e |
| |
== | R ST T |
] [ =S ! | LRI == ==
| | | |
| !
Shear | 0 | o 0 0 119 | 119 | 163 | 119 71 | 71 0 99 | 240
Moment 24 24 | 12 29
Factor 250 | 250 | 250 | 2.50
Length | 0.93 | 093 | 200 099 | 184 | 1.864 200 155 | 156 | 1.56 200 | 141 = 450
Depth | 073 | 073 | 073 073 | 073 | 073 | 073 073 | 073 | 073 073 | 0.73 073
Stress | 0.00 | 0.00 | 0.00 000 | 894 | 894 | 11.24 1063 | 627 | 627 000 | 963 | 737
Allow 7.54 18,85 | 18.85 | 18.85 | 18.85 15.08
ok | ok | ok [ ok | ok | ok | ok | ok | ok | ok ; ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a | v M a v M a | VvV M a v M
1 040 | 1179 48 | -080 | 0 0 015 | 119 | 17 |-085 [ o | o
2 080 0 0 040 | 119 48 | 015 | 119 17 | -085 | o 0
3 |02 o 0 |020| o | o |08 | o | o |o49 | 119 | s
— 1 | — _ | —
A | EEinsE [ ] [
|
2 it | AT [
— = 1 | 4 — =S |
Oil 12 FASHR S R | = RS P
5 2l (S | % IS
2 i' 2 I IV
l | J w7l I | |
Moment 48 | 48 | 35 59
Length 1.84 - 1.84 2.00 183
Depth 0.73 0.73 0.73 0.73
As(Reg.) | 185 18.5 13.5 22.9
MinAs(Slab) | 265 26,5 28.8 26.4
Conc. Moment 644 644 700
Use As = 26.5 26.5 28.8 26.4
DB25 mm DB25 mm DB25 mm DB25
8DB25 mm 8DB25 mm 8DB25 mm 8DB25
Use Bar =
o/ o o! -]}
DB25 mm @ 332mm DB25 mm @ 332mm DB25 mm @ 333mm DB25 mm @



OS
Text Box


FOOTING ULTIMATE DESIGN F4

Number of Pife 4
Design Data
Column Data X-Dimension 0.40 m. |Material Data Concrete | 280 ksc.
Y-Dimension 0.40 m. Stesl 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 30| t
Safe Load 75.0 L Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 080 | m. |weight of Footing 7.68 t.
Covering 0.08 m. |Average Load Factor 1.65
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing SQRT. |Original | Deviate |Existing SQRT. P F Mx My Total
1 -0.60 -0.60 @ 036 | -0.60 | -060 0.36 75.00 ] 1.92 0.00 | 0.00 [ 76.92
2 0.60 | 060 036 | -060 | | 060 036 | 75.00 1.92 000 | 000 76.92
3 | o060 0.60 036 | 0.60 | 060 036 | 7500 192 000 000 | 76.92
4 | -060 060 036 | 060 | | 060 036 | 7500 | 192 000 @ 000 | 76.92
| Pl , : ‘ = il e _[__ ’
— | 1=
=
E) _ (] J L [
= [ v o] ]
o - [ BT =
= AP | 1 ] 4]_
cg. 0.00 | 000 | 0.00 0.00 | 000 0.00
Total 1.44 1.44 300.0 | 7.68 0.00 0.00 308
Column Coordinate Footing Coordinate
Corner X Y Corner X Y * I | :
1 02 | 02 | 1 |[-1.00]-1.00 d
2 02 | 02 2 | 100 | -1.00 | l'.,: .':L'.l'._' I
3 |z |0z | 3 [ 100|100 h |
4 02 | 02 4 1.00 | 1.00 i ! ! ;
s [ [ a0 | il
6 | -1.00 | 1.00 [ ' ________ __
7] 100 | 1.00 . )
8 | .00 | -1.00 = =
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length| Deep Beam X1 Y1 X2 Y2 Length
X-Negative | -0.93 | -1.00 | -0.93 1.00 2.00 |X-Negative -0.40 | -1.00 | -0.40 1.00 200 |
X-Possitive 0.93 -1.00 0.93 1.00 2.00 |X-Possitive 0.40 -1.00 0.40 1.00 2.00
Y-Negative -1.00 | -093 | 1.00 | 093 | 200 |Y-Negative | -1.00 | -0.40 | 1.00 | -040 | 200
Y-Possitive -1.00 | 0.93 1.00 | 0.93 2.00 |Y-Possitive -1.00 0.40 1.00 | 0.40 2.00
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.56 | -1.00 | -0.56 | 1.00 | 2.00 |X-Negative -0.20 | -1.00 | -0.20 | 1.00 2.00
X-Possitive 056 | -1.00 | 0.56 | 1.00 | 2.00 |X-Possttive 0.20 | -1.00 | 0.20 | 1.00
Y-Negative -1.00 | -0.56 | 1.00 | -0.56 | 2.00 |Y-Negative -1.00 -0.20 1.00 | -0.20
Y-Possitive 1.00 | 056 | 1.00 | 056 | 2.00 |v-Possitive -1.00 | 020 | 100 | 0.20
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FOOTING ULTIMATE DESIGN
Number of Pile 4

F4

Ulitimate Shear and Shear Stress at Critical Section

Pite Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg X-Pos | Y-Neg Y-Pos |X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos Y-Neg | Y-Pos | Peri
S [T N [ O T (77 T I . B 7 [ 2 0 [ | 7
2 0 0 0 0 0 119 | 119 0 0 71 71 0 71
3 o |0 |lo | o |0 ige| B | g9 o AR R [ ] )
4 0 | 0 0 0 119 o | o 119 M0 o | 7 71
b | i ' ' B )™ | | |
e = | R e 1 ] ST Sl PV [ =7 | F AN
R IS ) 54 el | I | | | [
— Il ———— | R —— |
| R [ | e T = S R
|
l [ i e |
| | |
| = S 7 T e PR
|
Shear | 0 | o0 0 0 238 | 238 | 238 | 238 | 142 | 142 | 142 | 142 | 283
Moment 48 48 48 48
Factor 250 | 250 | 250 @ 2.50
Length | 200 = 200 | 200 200 | 200 | 200 | 200 200 | 200 | 200 200 | 200 | 450
Depth | 073 | 073 | 073 073 | 073 | 073 | 073 073 | 073 | 073 073 | 073 | 073
Stress | 0.00 | 0.00 | 000  0.00 | 1644 | 16.44 | 1644 1644 | 976 | 976 | 976 | 9.76 | 868
Allow 7.54 18.85 | 16.85 | 18.85 1885 15.08
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a Vv M a 14 M a ' v M a |V M
1 040 | 119 | 48 |-080 | © 0 |o40 | 119 | 48 | 080 | 0o | o0
2 080 0 0o | o4 119 | 48 | 040 | 119 48 | -080 | o0 0
3 08 | o | o |o4 [ 119 | 48 |00 | o | o |od0 | 119 | 48
4 0.40 1 119 _| 46 [-080 o | 0 |-08 | 0 0 0.40 119 48
vac| l | |
[ | I T (O B TR e
_ B R 1 |
o s [ J
JL3ia ] IEESY!
I A [ | T R | |
o IS | I
| |
Momeni 95 | 95 95 95
Length 2.00 2.00 } 2.00 - 2.00 ]
Depth 073 0.73 0.73 0.73
As{Req.) | 37.4 37.4 37.4 37.4
MinAs(Slab) 28.8 28.8 28.8
Conc. Moment 700 | 700 700
Use As = 37.4 37.4 37.4 37.4
DB20 mm DB20 mm DB20 mm DB20 m:
14DB20 mm 14DB20 mm 14DB20 mm 14DB20
Use Bar =
ol o! or of
DB20 mm @ 165mm DB20 mm @ 165mm DB20 mm @ 165mm DB20 mm @
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FOOTING ULTIMATE DESIGN F5

Number of Pile 5
Design Data
Column Data X-Dimension 040 m. |Material Dala Concrete - 320 kse.
Y-Dimension 0.40 m. Steel 4000 ksc.
Pile Data Dimension | 040 m. |Service Load P 375 4
Safe Load 75.0 L. Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 0.80 m. |Weight of Footing t
Coveting 0.08 m. |Average Load Factor 1.65
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing SQRT. |Original | Deviate |Existing SQRT. P | F Mx My Total
=it -0.85 -0.85 | 0.72 | -0.85 -0.85 072 | 75.00 | 0.00 0.00 | 0.00 75.00
2 0.85 | 085 072 | -0.85 | -0.85 | 0.72 | 7500 | 0.00 0.00 | 000 | 75.00
3 | 000 | 000 | 000 | 000 | |000 000 |7500 | 000 000 | 000 | 7500
4 | -085 | -085 072 | 085 085 072 | 7500 000 000 | 000 | 7500
5 | oss | 085 | 072 | 085 085 o072 | 75 | o | o o | 7500
|
Ig okl it 7 | a0
| E 7, o et A 5% ok e
I |
] el b2 i
SR _—T_ 1 ||
L N . o S,
|
| | i
s = | e
cg. | 000 | 000 | 0.00 0.00 | 0.00 | 0.00
Total 2.88 2.88 | 375.0 0.00 0.00 | 0.00 | 375
Column Coordinate Footing Coordinate y v
Comer | X Y |Comer| Xx Y A P
1 -0.2 -0.2 1 -1.25 | -1.25 k._) i! :5 L)
2_ 0.2 0.2 2 1.25 _.!_2_5 | e e e
| 3 | o2 |02 | 3 |12 |-125 '
4 -0.2 0.2 i 1.25 | 1.25
5 1.25 1.25 _
6 -1.25 | 1.25
7 | 125 | 1.25
8 | -1.25 | -1.25
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Llength | Deep Beam X1 Y1 X2 Y2 Length
X-Negative 093 | -1.25 | 0.93 | 1.25 | 250 |X-Negative 052 | 125 | 052 | 125 | 250
X-Possitive 0.93 -1.25 0.93 1.25 2.50 |X-Possitive 0.52 -1.25 0.52 1.25 2.50
Y-Negative | -1.256 | -093 | 1.25 | -0.93 | 2.50 |Y-Negative -1.25 | -0.52 1.25 | -0.52 250
Y-Possitive -1.26 | 0.93 1.25 0.93 2.50 |Y-Possitive -1.25 0.52 1.25 0.52 2.50
Punching X1 Y1 X2 Y2 |Length Moment X1 Y1 X2 Y2 Length
X-Negative | 056 | -1.25 | -0.56 | 1.25 2.50 |X-Negative -0.20 | -1.25 | -0.20 | 1.25 250
X-Possitive 056 | -1.25 | 0.56 | 1.25 | 2.50 |X-Possitive 020 | -1.25 | 020 | 1.25
Y-Negative -1.26 | -0.56 | 1.25 | -0.56 | 2.50 |Y-Negative -1.25 | -020 | 1.25 | -0.20
Y-Possitive -1.25 0.56 1.25 0.56 2.50 |Y-Possitive -1.25 0.20 13 0.20
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FOOTING ULTIMATE DESIGN

Number of Pile

5

F5

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos | Peri
EE [ TRED 3 | 0 116 | 0 116 0 116 0 116 | 0 116
2 o | 36 36 0 0 116 | 116 0 0 116 116 0 116
3 0 0 o | b o6 |l o "0 | @ 0 o= | Tonl| o 0
4 36 | 0 o 36 116 o | o 116 | 116 0 0 116 116
5 o | 3 [ o [36 | o [118 | o [116 | o 116 o | 116 | 116
LY AE (] f |Soa
| |
| = | =
B B = {
1 | oA
Shear | 72 72 | 72 72 | 233 | 233 | 233 | 233 | 233 | 233 | 233 | 233 | 465
Moment 78 78 | 78 78
Factor 235 | 235 | 2.35 235
Length | 250 | 250 | 250 250 | 250 250 | 250 250 | 250 | 250 250 | 250 | 4.50
Depth | 073 | 073 | 073 o073 | 073 073 | 073 073 | 073 | 073 073 073 | 073
Stress | 3.97 | 3.97 | 3.97 | 397 | 1284 1284 | 1284 1284 | 12.84 | 12.84 | 12.84 | 12.84 | 14.25
Allow 8.06 18.91 | 1891 | 1891 @ 18.91 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v M a v | m a v M
1 065 | 116 = 75 |-105 | 0o | o | 065 | 116 75 |-105| 0o | 0
2 106 | 0o o |oes 116 | 75 | o065 | 116 | 75 | -1.05 0 0
T 02 | o0 o |02 | o o |-020] o 0 |o020] o | o
4 0.65 | 116 75 | -1.05 0 0 [-106 | o o | 065 116 75
5 405 | 0 | o |oes | 116 | 75 | 105 | 0 o0 | o6 | 116 | 75
EESS i == == | |
SiE e = e Fea | [
QEGE 3 PR 4 | | | o | ] |
[ | ]
11 | | | | [
Mormeni 151 | 151 151 | 151
Length 2.50 2.50 2.50 250
Depth - 0.73 073 0.73 0.73 -
As(Req.) | 59.2 59.2 50.2 | 592
MinAs(Siab) . 36.0 36.0 36.0
Conc. Moment 973 | 973 973
Use As = 50.2 59,2 59.2 59.2
DB25 mm DB25 mm DB25 mm DB25 m
13DB25 mm 13DB25 mm 13DB25 mm 130825
Use Bar =
ol o! o! [o]]
DB25 mm @ 203mm_| DB25 mm @ 203mm_| DB25 mm @ 203mm DB25 mm @
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FOOTING ULTIMATE DESIGN F6

Number of Pile 6
Design Data
Column Data X-Dimension 040 m. |Material Data Concrete 320 kse.
y-Dimension 040 | m. Stee 4000 | ksc.
Pile Data Dimension 0.40 m. |Service Load P 450 t
Safe Load 750 | ¢ Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness 1.20 | m. |Weight of Footing 18.43 | t
Covering 0.08 m. |Average Load Factor 1.65
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing | SQRT. |Original Deviate Existing SQRT. P F Mx My | Total
1 |12 | -1.20 | 1.44 | -0.60 -0.60 036 | 7500 | 307 000 | 0.00 | 78.07
2 0.00 0.00 0.00 -0.60 | -0.60 0.36 75.00 3.07 0.00 0.00 78.07
RO .20 120 | 144 | 060 | | 060 036 | 7500 307 000 000 | 7807
| 4 | -120 120  1.44 | 060 060 036 | 7500 307 000 000 | 78.07
5 |o0o0o | | o000 | 000 | 060 | 060 036 | 75 | 3 o | o | 7807
6 1.20 . 1.20 | 1.44 0.60 | 0.60 | 0.36 75 3 0 0 78
i 2 SETETEE [N e T
| | ) [ | [ ] Y
[ | o | 20 e
[ Sl 32 V0 KNSR [P e S |
| [ P Ra30% |
cg. | 000 | 000 | 000 | 0.00 | 000 | 0.00
Total 5.76 216 | 450.0 1843 0.00 000 | 468
Column Coordinate Footing Coordinate
Corner X Y Corner X Y
1 -0.2 -0.2 1 -1.60 | -1.00 T --rl----- --——-I-{-- -
2 | o2 | 02| 2 | 160 |-1.00 i (D_ .___O I )_
3 | o2 |02 | 3 | 160 |-100 ' r —'i
4 -0.2 0.2 4 1.60 | 1.00 " D i
5 | 160 | 1.00 | 1 [ __.ll_ _
castisl (077070
7 .60 | 1.00 Ty ‘." N
8 | -160 | -1.00
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length| Deep Beam X1 Y1 X2 Y2 Length
X-Negative | -1.33 | -1.00 | -1.33 | 1.00 | 2.00 [X-Negative | -0.70 | -1.00 | 070 | 1.00 | 200
X-Possitive 1.33 -1.00 1.33 1.00 2.00 |X-Possitive 0.70 -1.00 0.70 1.00 2.00
Y-Negative | -1.60 | -1.33 | 1.60 | -1.33 | 3.20 |Y-Negative -1.60 | -040 | 1.60 | -040 | 320 |
Y-Possitive -1.60 1.33 1.60 1.33 3.20 |Y-Possitive -1.60 0.40 1.60 0.40 3.20
Punching X1 Y4 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.76 | -1.00 | -0.76 | 1.00 | 2.00 |X-Negative -0.20 | -1.00 | -0.20 | 1.00 | 200
X-Possitive | 0.76 | -1.00 | 0.76 | 1.00 | 2.00 |x-Possitive 020 | -1.00 | 020 | 1.00 | 200
Y-Negative -1.60 | -0.76 1.60 -0.76 3.20 |Y-Negative -1.60 _—9 20 1.60 -0.20
Y-Possitive -1.60 | 076 | 1.60 | 0.76 | 3.20 |y-Possitive -1.60 | 020 | 1.60 | 0.20
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FOOTING ULTIMATE DESIGN

Number of Pile

6

F6

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. |X-Neg X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg @ Y-Pos | X-Neg | X-Pos Y-Neg | Y-Pos | Peri
1 23 oo [ o | o 121 0 | 121 | o | 121 | o 11 | o 121
2 0 0 0 0 0 0 121 0 o | o 11 0 11
3 IR I [ S T BTN RS e (R o 1| 1z [ 1| 121
4 23 o 0o o [121 ] 0o | o @121 | 121 0 0 11 | 121
5 R I | R 0 o | o [ 1200 % [0 o [717 11
6 0 23 0 0 0 1221 | 0 121 0 | 121 o 11 | 121
| e = | 1 0 1=
e e s Skt E£3 l
|
b [T [N | 1
=T : | 2 =
# [ECEii] [ 3 ENE) i | e [ L
|
Shear | 45 | 45 | 0 | 0 242 | 242 | 363 @ 363 | 242 | 242 34 | 34 507
Moment 121 121 73 73
Factor 239 | 239 | 250 | 2.50
Length | 200 | 200 320 320 | 200 | 200 | 320 320 | 200 | 200 320 | 320 | 610
Depth | 113 | 113 | 113 113 | 113 | 113 | 113 1143 | 113 | 113 113 | 113 | 1.13
Stress | 2.02 | 2.02 | 0.00 | 000 | 10.76 | 10.76 | 10.08 | 10.08 | 10.76 | 10.76 = 095 | 095 | 7.38
Allow 8.06 19.25 | 19.25 | 20.15 | 20.15 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | oK
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Numbsr a v M a v M a | Vv M a v | M
1 100 | 121 | 121 |-140 | o | o0 | o040 | 121 | 48 |-080 | 0 0
2 020 o0 0 |02]| 0o | o |o04 121 | 48 |[-080 0 0
R 140 | 0 o | 100 | 121 | 121 | 040 | 721 | 48 |-080 | o 0
- 4 100 121 121 |-140| 0o | o |-080 | 0o | o | o040 | 121 48
5 |om| 0 [ o [om[ o | o |oa| o [ o [aw [ | 4
6 140 0 0 100 | 121 | 121 |-080 | 0 | o0 | 040 121 48
= e [. = e
e | | i | —| p—
B[4 | B 5| 2.0 b
£2 50 S B ) ] | s
J 3 | | | 53
|
ki 352 F PR I
fdoment 242 | 242 | 145 145
Length 2.00 200 3.20 3.20
Depth B 1.13 1.13 1.13 1.13
As(Req.) 61.0 61.0 36.1 36.1
MinAs(Sfab) . 432 43.2 69.1 69.1
Conc. Moment 1877 1877 3003
Use As = 61.0 67.0 69.1 69.1
DB25 mm DB25 mm DB25 mm DB25
14DB25 mm 14DB25 mm 16DB25 mm 16DB25
Use Bar =
(-] o7 ot ol
DB25 mm @ 157mm DB25 mm @ 157mm DB25 mm @ 224mm DB25 mm @
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FOOTING ULTIMATE DESIGN F7

Number of Pile 7
Design Data
Column Data X-Dimension 0.35 m. |Material Data Concrete 320 ksc.
Y-Dimension 080 | m Steel 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P | 525 t
Sare Load 76.0 L. Mx 0 t-m.
Footing Edge Distance 0.40 m. My 0 t.-m.
Thickness | 1.00 m. | Weight of Footing 19.11 f.
C?ver?g 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate | Existing SQRT. |Original | Deviate |Existing SQRT. P F Mx My Total
| -0.60 060 036 | -104 | | -104 108 | 7500 | 273 0.00 ] 0.00 [ 77.73
2 | 060 060 036 | -1.04 | -1.04 1.08 [ 7500 | 273 000 @ 000 | 77.73
__—§ | 120 -1.20 1.44 | 0.00 | 000 | 000 |7500 | 273 0.00 | 0.00 77.73
4 | 000 000 o000 | 000 000 000 | 7500 273 000 | 000 | 77.73
5 | 120 | 1.20 | 144 | 000 |ogo o000 | 75 | 3 | o | o |7
6 |-060 | | -060] 036 | 1.04 104 | 1.08 | 75 3 0 0 78
7 | os0 0.60 | 0.36 | 1.04 | 104 ! 108 | 75 TR A
| I _
= L =5 IS == W A
| 225 B |
= -0 X 33 01 [
: [ | T e
[EEEEET R S S e | __|
cg. 0.00 | 0.00 000 | 0.00 | 0.00 | 0.00
Total 4.32 432 | 5250 @ 1911 000 | 0.00 544
Column Coordinate Footing Coordinate
Corner X Y Corner X Y
1 -0.176 | -0.4 1 -1.00 | -1.44
2 0.175 | -0.4 2 | 100 | -1.44 |
3 |o1ws| 04 | 3 | 160 | -040
4 |-0175] 04 | 4 | 160 | 040
5 | 100 | 144
6 | -100 | 1.44
7 | -160 | 040
8 -1.60 | -0.40
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.10 | -1.27 | -1.10 | 1.27 | 253 |X-Negative -0.39 | 144 | -039 | 144 | 288
X-Possitive 1.10 | -1.27 | 1.10 1.27 | 2.53 |X-Possitive 0.39 | -1.44 0.39 1.44 2.88
Y-Negative -1.07 | -1.33 | 1.07 | -1.33 | 213 |Y-Negative -1.43 | 070 | 143 | -0.70 | 285 |
Y-Possitive -1.07 | 1.33 1.07 1.33 | 2.13 |Y-Possitive -1.43 0.70 143 | 0.70 2.85
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative | -0.64 | -1.44 | -0.64 | 1.44 | 2.88 |X-Negative -0.18 | -1.44 | -0.18 | 1.44 2.88
X-Possitive 0.64 -1.44 0.64 1.44 | 2.88 |X-Possitive 0.18 -1.44 0.18 1.44
Y-Negative -1.33 | -0.86 1.33 -0.86 | 2.67 |Y-Negative -1.60 -0.40 1.60 | -0.40
Y-Possitive -1.33 | 0.86 1.33 0.86 | 2.67 |Y-Possitive -1.60 0.40 1.60 0.40
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FOOTING ULTIMATE DESIGN
Number of Pile 7

F7

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos | Y-Neg | Y-Pos Peri
1 | o [ o [ o o [r0] 0o [126] o a4 [ o [n3] 0 [ 13
2 0 0 0 0 0 120 | 120 0 0 49 113 o | 113
3 |'so | o | o 0 |120]| o o] "ot 120 |FOENT 6 0o | 120
4 o | o 0 0 0 o | o 0 0 0 0 0
5 o506 ] o [V o | 720 | oid] b o | 120 | © o | 120
6 | o | o 0 0 120 0o | o 120 | 49 0 0 113 113
7 T e N L B 0 [ 120 | 0 | 120 | 0o | 4 | o | 113 | 113
B 7 KPR | |
B | | = _
e i STasE ey L7 &L f
| | | |
Shear | 90 | 90 | 0 0 361 | 361 | 241 | 241 | 218 | 218 | 227 | 227 | 695
Moment 149 | 149 | 82 82
Factor 239 | 239 | 250 | 250
Length | 253 | 253 | 213 213 | 288 | 288 | 285 285 | 288 | 288 267 | 267 | 600
Depth | 0.93 093 @ 093 093 | 093 | 093 | 093 093 | 093 | 093 093 | 093 | 093
Stress | 3.86 | 3.86 | 0.00  0.00 | 13.58 | 13.68 | 913 | 913 | 820 | 820 9.20 | 9.20 | 1252
Allow 8.06 19.22 | 19.22 | 20.15 | 20.15 16.12
ok | ok | ok | ok | ok | ok | ok | «. | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a % M a | Vv M a | v | M a % M
1 (043 | 120 51 |-078 | 0 0 |os4 | 120 [ 77 |-144] 0 | 0
2 078 | 0 0 |043 120 | 51 | 064 | 120 | 77 |-144 | 0 0
AL 103 | 120 | 123 | 138 | o | o |04 | o | o |04 | o | o |
4 (018 0o o |08 0 | 0 |-040 0 | 0 040 | 0 0
5 | 138 | o 0 | 103 | 120 | 123 |00 | 0 | o |-040] 0 N
6 043 120 51 |-078 | 0 o |[-144 0 o | o064 120 | 77
7 078 | 0 0 | o043 | 120 | 51 |-144 | o | o | o064 | 120 | 77
|
o | B 1 |EEsE] Rt il AR ol
R EETN| SRR B | 2 Lielind B L2900 HEXE
10 S R ] [ R IS L
| |
PR | e RS O S8 E
|
Moment 226 226 | 154 | 154
Length 2.88 2.88 3.20 3.20
Depth 0.93 0.93 0.93 0.93
As{Req.) 69.2 69.2 46.8 46.8
MinAs(Slab) 51.8 51.8 57.6
Conc. Moment 1826 1826 2030
Use As = 69.2 69.2 57.6 57.6
DB25 mm DB25 mm DB25 mm DB25
15DB25 mm 15DB25 mm 13DB25 mm 13DB25
Use Bar =
or ot ol or
DB25 mm @ 201mm_| DB25 mm @ 201mm_| DB25 mm @ 269mm DB25 mm @
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FOOTING ULTIMATE DESIGN F8

Number of Pile 8
Design Data
Column Data X-Dimension 040 m. |Material Data Concrete | 320 ksc.
Y-Dimension 0.40 m. ."Stg 4000 ksc.
Pile Data Dimension 0.40 m. |Service Load P 600 t
Safe Load 75.0 t Mx o t-m.
Footing Edge Distance 0.40 m. My 0 t-m.
Thickness 1.20 m. |Weight of Footing 26.53 t
bo;eril; 0.08 m. |Average Load Factor 1.55
Pile Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate Existing SQRT. |Qriginal Deviate Existing| SQRT. P F Mx My Total
K -1.20 | -1.20 | 1.44 | -1.04 | | -104 108 | 7500 | 332 000 | 0.00 | 7832
2 0.00 0.00 0.00 | -_195_{ | -1.04 1.08 | 7500 332 0.00 | 000 | 7832 |
3 | 120 | 120 | 144 | 104 | |04 108 | 7500 332 000 000 7832
4 | -060 | 060 036 | 000 | 000 | 000 ]| 75.00 | 332 000 | 0.00 | 78.32
5 0.60 | 060 | 036 0.00 Ir | 000 | 0.00 75 | 3 =0 [ (4] [ 78.32
6 Jelebiie Sl -1.20 | 144 (GRS 1.04 ] i) 3 | o o | 78
| 7 | 000 | 000 000 | 1.04 | 104 | 108 | 75 | 3 | [ I
8 | 120 | 120 144 | 104 | 104 108 | 75 3 0 | 0 : 78
oo BT T e N [y
| JE RN _ | | _ l___ L
]
= e [T | I
|
E i A =
cg. | 000 | 000 | 0.00 0.00 | 0.00 | 0.00 |
Total 6.48 6.48 | 600.0 26.53 0.00 0.00 627
Column Coordinate Footing Coordinate — -
Comer | X y |comer| x Y (D i : : i C)
1 0.2 | -02 1 -1.60 | -1.44 L= - o
2 02 -0.2 2 1.60 | -1.44 ) it A it Rt e
s | az oz | a | 10|14 I
4 | 02| 02 | 4 | 160 | 144 D |:|
5 | 160 | 144 S0
6 | -160 | 1.44 6 Pttt sttt Ao el
| 7 | 160 | 1.44 O TOT 0O
| |
8 -1.60 | -1.44 ' ; i '
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length| Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.33 | -1.44 | -1.33 1.44 | 2.88 |X-Negative 040 | -144 | -040 | 144 | 288
X-Possitive 1.33 -1.44 1.33 1.44 2.88 |X-Possitive 0.40 -1.44 0.40 1.44 2.88
Y-Negative | -1.60 | -1.33 1.60 | -1.33 | 3.20 |Y-Negative | -1.60 | -0.62 1.60 | -0.62 3.20
Y-Possitive -1.60 | 1.33 1.60 1.33 3.20 |Y-Possitive -1.60 0.62 1.60 0.62 3,20
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative | -0.76 | -1.44 | -0.76 | 1.44 2.88 |X-Negative | 0.20 | 144 | -020 | 1.44 2.88
X-Possitive 0.76 -1.44 0.76 1.44 | 2.88 |X-Possitive 0.20 -1.44 0.20 1.44 2.88
Y-Negative -1.60 | -0.76 | 1.60 | -0.76 | 3.20 |Y-Negative -1.60 | -0.20 | 1.60 | -0.20
Y-Possitive | -1.60 | 0.76 | 1.60 | 0.76 | 3.20 |y-Possitive -1.60 | 020 | 160 | 020
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FOOTING ULTIMATE DESIGN

Number of Pile

8

F8

Ultimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. | X-Neg X-Pos | Y-Neg Y-Pos |X-Neg | X-Pos | Y-Neg | Y-Pos | X-Neg | X-Pos Y-Neg | Y-Pos Peri
fies|B28T | T T O S| 121 o | 121 | o | 121 0 121 | o0 | 121
2 0 0 0 0 o | o0 121 0 0 0 121 0 121
3 0o | 2 0 0 o |21 | 421 | o | o 121 | 121 | 0 | 121
4 | o0 0 0 0 121 0 0 0 11 0 0 0 11
0 [T BN T B I (R P BT 0 0 CE R N [
6 23 0 0 0 121 0 0 121 | 121 0 0 121 121
7 I = LN 0 JZPic] or [ 721 |Tie | e | w0, (AL 21
8 0 23 0 0 o 121 0 121 0 1221 0 121 121
[ 5 ol e
> [ = = | [ sl
= | bR =15 [T | [ _L_
58 t - = M
BEE -2 e |
|
Shear | 46 46 | 0 0 364 | 364 | 364 364 | 254 | 254 | 364 | 364 751
Moment 219 219 153 153
Factor 217 | 217 | 250 @ 2.50
Length | 288 | 288 | 3.20 320 | 288 | 286 | 320 320 | 288 | 288 320 | 320 | 610
Depth | 1.13 | 113 | 113 113 | 113 | 113 113 113 | 113 | 113 113 | 113 | 1.13
Stress | 1.41 | 1.41 | 0.00 | 000 | 11.25 | 11.25 | 1012 | 1012 | 7.85 | 7.85 | 10.12 | 10.12 | 10.94
Allow 8.06 17.46 | 17.46 | 20.15 | 20.15 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a | V M a 14 M a v M
1 1.00 | 121 | 121 |-140 | o | o | o84 | 121 | 102 |-1.24 | © 0
2 020 | 0 o |-020] o | o | o084 | 121 102 |[-124 0 0
3 140 | 0 o | 100 | 121 | 721 | 084 | 121 | 102 | 124 | o | ©
4 040 | 121 49 |-080 | 0 | o0 |-020 o0 0 |-02 | 0 0
5 |00 o0 0 |o4 [ 121 | 49 |020| o | o |[020] o | o
6 1.00 | 121 121 | -140 | 0 0 |-124 o 0 0.84 | 121 102
B A R 0o |02 o | o |-124| 0 | o |oss | 121 | 102
8 |-140] 0 0 | 100 121 121 | 124 | 0 0 | 084 | 121 102
s B 620 ) I i SR
_ ; = | | =
2253 T | T [ R
: | | I
Moment 291 261 | 306 | 308
Length 2.88 o 2.88 3.20 R 3.20
Depth 1.13 113 1.13 1.13
As(Req.) 73.1 73.1 76.7 76.7
MinAs(Slab) 62.2 62.2 69.1 69.1
Cone. Moment 2701 2701 3003
Use As = 73.1 73.1 76.7 76.7
DB25 mm DB25 mm DB25 mm DB25
17DB25 mm 17DB25 mm 16DB25 mm 16DB25
Use Bar =
[+]] or o1 o
DB25 mm @_ 180mm DB25 mm @ 190mm DB25 mm (_@ 202mm. DB25 mm @
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FOOTING ULTIMATE DESIGN F9

Number of Pile 9
Design Data
Column Data X-Dimension 0.40 m.  |Material Data Concrete 320 ksc.
Y-Dimension | 040 | m. Steel 4000 | ksc.
Pile Data Dimension 0.40 m. |Service Load Ll | 675 t
Safe Load 750 | t Mx 0 t-m.
Footing Edge Distance | 0.40 m. My 0 t-m.
Thickness 1.20 m. |Weight of Footing 29.49 L
Covering 008 | m. Average Load Factor 1.55
Pijle Coordinate and Loading
Pile X-Coordinate Y-Coordinate Pile Service Loading
No. |Original | Deviate |Existing SQRT. |Original Deviate Existing SQRT. P | F Mx My Total
1 | -120 -1.20 144 | -1.20 | -120 | 144 | 7500 | 328 | 000 | 000 | 78.28
2 | 000 000 000 | 120 | | -1.20 144 | 7500 328 000 | 000 | 78.28
3 | 120 | | 120 | 144 | -1.20 | 120 | 144 | 7500 | 328 000 | 0.00 | 78.28
4 | -120 -1.20 144 | 0.00 | 0.00 | 000 | 7500 328 000 @ 000 | 7828
5 | 000 | 000 | 000 | 000 | __‘ 000 000 | 75 | 3 | o | o | 7828
6 1.20 120 P1.44 0.00 | 000 [ 000 | 75 | 3 0 | 0 78
7 | -120 | 120 | 144 | 1.20 120 (144 | 75 | 3 o | o | 78
8 |oo0 | 000 o000 | 120 | 120 144 | 75 3 0 | o 78
9 | 120 | | 120 [ 144 | 120 | 120 [ 144 | 75 | 3 | 0 | o | 78
|
FL g | [N 14
[ I SRR =
AT | S I— — !
L (N BN
cg. | 000 | 000 | 000 0.00 | 000 | 0.00
Total 8.64 | 864 | 6750 2949 000 | 0.00 704
Column Coordinate Footing Coordinate )] N
Corner X Y Corner X Y L:) :I O TE C
1 | 02 | 02 1 | -1.60 | -1.60 I il ™~
2 0.2 ) 0.2 ____E 1@ ] 1.60 =) :.-_—.-.','l.-;.-;-.;-..-:.'_-.?.,.'_-.z.-:
3 |02 |02 | 3 | 160]-160
4 | 02 | 02 | 4 | 760 | 160
| 5 | 1.60 | 1.60
& | -160 | 160
7 | -160 | 1.60
8 | -160 | -1.60
Critical Section Line Coordinate
Beam Shear X1 Y1 X2 Y2 |Length | Deep Beam X1 Y1 X2 Y2 Length
X-Negative -1.33 | -1.60 | -1.33 | 1.60 3.20 |X-Negative -0.70 | -1.60 | -0.70 | 1.60 3.20
X-Possitive 1.33 | -1.60 | 1.33 | 1.60 | 3.20 |X-Possitive 070 | -160 | 070 | 1.60 | 320
Y-Negative -1.60 | -1.33 | 1.60 | -1.33 | 320 |Y-Negative -1.60 | 0.70 | 1.60 | -070 | 320
Y-Possitive -1.60 | 1.33 | 1.60 | 1.33 | 3.20 |Y-Possitive -1.60 | 070 | 1.60 | 070 | 3.20
Punching X1 Y1 X2 Y2 | Length Moment X1 Y1 X2 Y2 Length
X-Negative -0.76 | -1.60 | -0.76 | 1.60 | 3.20 [X-Negative -020 | -1.60 | -0.20 | 1.60 | 320
X-Possitive 0.76 | -1.60 | 0.76 | 1.60 | 3.20 |X-Possitive 020 | -1.60 | 020 | 1.60 | 3.20
Y-Negative -1.60 | -0.76 | 1.60 | -0.76 | 3.20 |Y-Negative -1.60 | -0.20 | 1.60
Y-Possitive -1.60 | 076 | 1.60 | 0.76 | 3.20 |v-Possitive | -1.60 | 0.20 | 1.60
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FOOTING ULTIMATE DESIGN

Number of Pile

9

F9

Uttimate Shear and Shear Stress at Critical Section

Pile Beam Shear Deep Beam Shear Punching Shear
No. |X-Neg | X-Pos Y-Neg Y-Pos |X-Neg | X-Pos | Y-Neg Y-Pos | X-Neg | X-Pos Y-Neg | Y-Pos | Peri
1 |z [0 [2 ] o [0 0 [ 1211 0o J121 ] 0 [420[ 0 [ 121
2 0 0 23 0 0 0 121 0 0 0 121 0 121
|| el o | e | | 556 o | 121 | 121 | o | 121 |
4 23 | 0 0 o | 121 | o | o 0 121 0 0 o | 121
0 R ) (R 0 o | o o | o o | o 0 o | o
6 0 23 0 0 0 121 0 0 0 121 0 0o | 121
TrlTE e o | ze il o] o | 2t d2u [0 ] 0 |42 tat
8 o | o 0 23 0 0 o 121 | 0o | o 0o | 121 | 121
| o | o | B o ['m | o || o ldaw| o | @ [ o ||
b EESIE == | JE0E
] A e [ By D R Y
=l BB R ]
Shear | 68 | 68 | 68 68 | 364 | 364 | 364 364 | 364 | 364 | 364 | 364 | 971
Moment 182 | 182 | 182 182
Factor 239 | 239 | 239 239
Length | 3.20 | 320 320 320 | 320 | 320 320 320 | 320 | 320 320 | 320 | 610
Depth | 113 | 143 113 143 | 113 | 193 | 113 113 | 113 113 113 | 1.13 | 113
Stress | 1.90 | 1.90 | 1.90 1011 | 10.11 | 1011 1011 | 10.11 | 1011 10.11 | 10.11 | 14.14
Allow 8.06 19.25 | 19.25 | 19.25 19.25 16.12
ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
Ultimate Moment and Reinforcement at Critical Section
Pile X-Negative X-Possitive Y-Negative Y-Possitive
Number a v M a v | M a 1" M a v M
1 100 | 121 | 121 | -140 | o | o0 [ 100 [ 121 | 121 |-140 | 0 0
2 | 020 | o0 o |02 o o |100 121 121 | 140 0 | 0
3 |w40 | o | o | 100 | 121 | 121 | 100 | 121 | 121 | -140 | © 0
4 | 100 121 121 |-140 0 0 [020] o 0o [-020 0 0
5 |02 o [ o |00 o | o |02| o [ o [-020] o | o
6 140 | 0 | 0 | 1.00 | 721 | 121 | 020 | O 010200 0 0
T | 100 | 121 | 121 |-140 | o | o |140| o | o | 100 | 121 | 121
8 020 o 0o |0z o 0 |-140 o | o | 100 | 121 | 121
9 |40 | o | o | 700 | 121 [ 121 |40 | o | o | 100 | 121 | 12t
A L [ [ (SRS [ A S
=) A | R | |
= v L A A e [N o e [ I =
woment | 364 | 364 | 364 364
Length 3.20 3.20 - 3.20 320
Depth 1.13 1.13 1.13 1.13
As(Req.) | 91.6 91.6 91.6 91.6
MinAs(Sleb) | 69.1 69.1 69.1 69.1
Conc. Moment 3003 3003 3003
Use As = 91.6 91.6 91.6 91.6
DB25 mm DB25 mm DB25 mm DB25
19DB25 mm 19DB25 mm 19DB25 mm 19DB25
Use Bar =
ol ot or or
DB25 mm @ 169mm_| DB25 mm @ 169mm_| DB25 mm @ 169mm__| DB25 mm @
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