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’J\h’ Ne—T ’J\h’
\V OR 0.30L2 USE (GREATER) OR 0.30L1 USE (GREATER) \ \ OR 0.60L3 USE (GREATER)
| u u u uH
0.125L1 k 0.75L1 ) 0.125L1 0.125L k 0.75L ) 0.125L L~ The distance buries add = Ld
s in case of,no have continuous beam)
,J\ﬁ, N— ,J\ﬁ,
TYPICAL REINFORCEMENT L1 L2 L3
B Section of Beam ALL SPAN END SPAN MIDDLE SPAN CONTINUOUS SUPPORT B Section of Beam CANTILIVER
eam o« 4 a i o 4 eam , -
Width | Depth L1 ADAATY fimmsumqsu NANTMINAIY ANTBITU faLiag Width | Depth AIIATUE U
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U deeonuu (waste flow design)
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Yy 9 .
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ﬂ’JTiJLﬁlaljiJslsllu AUV IUADY 99NTS VY (Effluent SS concentration)

v A

3 a0 £y
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2) AurIAIANLszANEn1sluauas (C)

o

ArdusrAnanisinaussraslunuiuiludnsouesing o 6

TABLE =10 Runoff Cocflicients for the Rational Method

Range of Recommendad

Deescription of Area Runoff Coefficients Value*
Bosiness

Downtown 0. 700925 D83

MNeighborhood 050070 060
Residenial

Sin:_.-}l::-f:u‘l'lil}' 030050 0.40

Multiunits, detached 040060 0.50

Multiunits, attached 0.60-0.75 0.70
Resideniial { suburban) 0.25-10.40 0.33
Apaniment 0.50-0,70 0.60
Indusirial

Lighn 0530080 0.6

Heavy 0.60-090 0.75
Parks, cemetories 0.10H0.25 0.20
Playurounds 0.20-0.35 0.50
Railroad yard 0.30-0.35 0.30
Usniapioved 0.10-0.30 0.20

1t is often desirable o develop & composite mneff coefficient based on the percentope of different types of sur-
face in the deainage aren. This procedure ofien 15 applicd 1 typical “sample” block os o guide w selection of mea-
sonable values of the coeffiviem foran entire area. Cocffigients with respeel o suFfce 1ype currently in use ane

liztedl balow.
Range of Recommended

Character of Sueface Runoff Coefficients Waluc*®
Pavement

Asphaltic and Concrete 070095 (185

Brick 0.75-0.85 080
Rools 0.75=0.95 0.5
Lawns. sand v soil

Flat, 2% 0.05-0.10 0.03

Averagze, 2 to 7% 0.10-0.15 0.13

Steep. T 0.15=0.20 0.8
Lawms. heavy soil

Flar. 2% 0.13-0.17 0.135

Average. 2to 7% 013022 0.20

Steep. T% 02503535 030

The coefficients in these two abulations are applicable for storms of 5- 1o 10-year frequencies. Less frequent
higher intensity storms will require the use of higher cosfficienis because infiltration and other losses have a
proporionally smaller effect on runoff. The cocfficicnts are based on the assumption that the design storm does
nod occur when the ground surface is frozen.

*Recommended value not included in original source.

Spurce: Dexign and Construction of Sanitary and Storm Sewers, American Society of Ciwil Engineers. New
York, p- 332, 1969,
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2.1) MurnmAdnlszansnisluauasnaunauilasens (C,,,)

o

eunmulazanig iWuinuidraaneluguau I5uemnsuds Al Criew aiian

Qg = 0.4 Multiunits

2.2) MurnmAdnlszansnisnauaasvauilnganis (C,y,)

o o

ndamunlasanis NuRin swmutinun I FuwnnFsTan e dau

v
o o v o

= ° oA : . &
AUU C, iy AIUINIRNANRALUDILAAZAU ANU

Cyi = C iy = AC,+AC, + ...

A+ A+

. & o nve X
MIMAN C o4, 189uATAsen1svn leAall

msldlssTaminui A1 C A
(M15.4.)
- Nufindsanenans 0.85 700.64
- ﬁu‘ﬁlnuuumﬂuu 0.70 419.34
- fuidTen uasitumn 0.20 480.02
Coay 0.62 1,600.00
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F18N1TANUIULBUUIUN

]
[ o

[ A
Skye Lux (6018 ancy)

dayanaly
- qunAdud 1,600.0 ZEXY
- ﬁﬁﬁuﬂixamgﬂﬁﬂumumd@uﬁwmim@mi(g) = 0.50
- mz{m‘]Jiza‘vfﬁrﬂﬁﬂmuﬂwéfeﬁwmimami(CQ) = 0.62
- Aonafaa i = 5 1
AaLaNely, | dammsluarenh @iy snsnsluarasi oA una PSanauifoRunauwmun VS anaui AR unaawaun Veanauidlugautiu
LIa7, t (W) NAUNRUILASINIG (AL.N./ . A
(&I&I./"ﬂ&l.) auqﬁ) wmuﬂﬂiam'a‘ (a‘u.u./’:u’m) Iﬂ‘iﬂﬂ']i (ﬂ‘i.l.&l.) Tﬂi\iﬂ'\i (@‘U.N.) (‘ZHJ.N.)
0 0 0.000 0.000 0.00 0.00 0.00
15 187.6 0.042 0.051 37.55 46.24 8.69
30 151.4 0.034 0.041 30.30 37.32 7.01
45 113.6 0.025 0.031 22.74 28.00 5.26
60 87.1 0.019 0.024 69.74 85.87 16.13
120 44.5 0.010 0.012 35.63 43.87 8.24
180 29.9 0.007 0.008 71.82 -88.43 -16.62
fadldNuiirantingnm 16.13 ALLY. fmsuarantinlailvinald = 180 W
AANULLILMUA 1WA 45 ALY,

A 1 da X X A = 3
Wasanniduniiadu Auilseanisaunsnduunl

TudaanaNidunnAnfafusadiauu 3 19, 1Asanng

%

>
=

AVNRA

=1 a o 1 o
ANUNTZAUNANU 45 AL, Tae

P2 '
A A =

v

TpeAunnaullazanis Hemn13uaae9uRinfy Ae 0.033 AU.H./AWN naallazanis T6n3n19luaaeintinfyl Ae 0.051 aL.N./AWN

v

UHuduiuazdmdnUaty ausurinluainuasataztinddatuinlulasanissaly



M2-COM
Rectangle


<< Tufaansty

ANANUIN -4

s1ensAUINUTUINY AN



USunaaneevianunvaslaseng
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Uszianyanas Usunauyaney (Rlandi/w) .
(@nunAnNLuAs/IU)
yareutgaaele
- e deLarniiny 37.50 0.07
- pnfuiddemelulasinis 0.20 0.0003
- mnpgnevlutide 0.41 0.001
yarooily 1.76 0.01
yarloeslufAa 17.57 0.12
UaHedunINY 1.76 0.01
STEY 59.20 0.21

1/ PN ] o ' A N oA ¢ I oA
B : nsuAIUANNaTY. AlleUszrnvu msfnuenyalogegugnITuAzIiuYan. fuiATan 8, 2559

2/ a I 1 DY) a 9 ¢ £ a
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Traa'lul Tnaahsy  Traeszuvdiverna il fwaudes  mla-dudaud Tranasaw

U Tl 1Az 52110018 wilines

(VA/m?) (VA/m?) (VA/m?) (m?) (#o4) (kVA)

Tnaarowineidy
013 4 1
ROOM -01
Wourtudu 15 25 110 81.55 1 0.9 11.0
Hoauau | 15 25 110 13.80 1 0.9 1.9
Hoauou 2 15 25 110 13.80 1 0.8 1.7
ROOM -02
Wourtudu 15 25 110 52.00 1 0.9 7.0
Hoauau | 15 25 110 14.50 1 0.9 2.0
ROOM -03
Wourfudu 15 25 110 76.00 1 0.9 103
Hoauou | 15 25 110 12.80 1 0.9 1.7
Toauou 2 15 25 110 13.80 1 0.9 1.9
ROOM -04
Wourtudu 15 25 110 62.30 1 0.9 8.4
Hoauou | 15 25 110 13.80 1 0.9 1.9
Hoauou 2 15 25 110 13.80 1 0.8 1.7
ROOM -05
Wourfudu 15 25 110 54.60 1 0.8 6.6
Hoauou | 15 25 110 15.00 1 0.8 18
ROOM -06
Wourtudu 15 25 110 76.00 1 0.8 9.1
Hoauau | 15 25 110 12.80 1 0.8 1.5
Hoauou 2 15 25 110 13.80 1 0.8 1.7
ROOM -07
Wourtudu 15 25 110 41.00 1 0.8 49
Hoauau | 15 25 110 14.45 1 0.8 1.7
ROOM -08
Wourtudu 15 25 110 45.40 1 0.8 5.4
Hoauou | 15 25 110 14.45 1 0.8 1.7
ROOM -09
Wourtudu 15 25 110 59.40 1 0.7 62
Hoauau | 15 25 110 14.45 1 0.7 1.5
13
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31.00
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23.40

20.00
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21.80

11.60

54.00

25.80

24.20

21.00

180.00

3.60

120.00
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UIUTeq

(Ho9)

Tnaasau

(kVA)

39
32
4.4
3.8
3.0
0.4
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0.6
0.4
0.5

0.4

0.5
0.5
0.4

0.2

0.5
0.5

0.4

2.7
0.2
1.2

3.0

37 kVA
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NATINNINNA (D.-D.) = 138.6 kVA
e Tnaadmsumsangunandeutlas v 15% = kVA

[

i denlivdienlaninfu vina 160 kVA $1uau 1 ¢ ieeTvaa lihawmsulassmsil
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NATINNINNA (D.-D.) = 138.6 kVA
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m3191gzdiuen Tl

dszdiumslyindh dszdiuszaznamsi¥lidh dszdiuminemslylih sasian il mlwvh
e anbaemslFlvh . . Peak Off- Peak Peak Off- Peak HNEHA
@ladad) Gl | @alundon) i } i } @) )
(virie) (W) (virhe) (W)
1 FEUDUTIAIN 22.16 8 240 3,546.22 1,773.11 3.9564 2.4528 18,379.33
2 szup vl 22.40 8 240 3,583.70 1,791.85 3.9068 2.4032 18,306.99
3 szuudiuoime 77.89 8 240 12,463.12 6,231.56 3.9068 2.4032 63,666.60
4 ssunrinhion 14.75 2 60 590.00 295.00 3.9068 2.4032 3,013.96
5 syuusaenh 2.40 12 360 576.00 288.00 3.9068 2.4032 2,942.44
6 STUUNLINGS 0.00 8 240 0.00 0.00 3.9068 2.4032 0.00
7 ssuiiarhide 1.20 24 720 576.00 288.00 3.9068 2.4032 2,942.44
109,251.76
AUTNT 228.17
sanduu 109,479.93
miyasuig 7% 7,663.59
snuRuiaan 117,143.52
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SKYE LUX

swmsannaszuuliueima

N Huitttos g dnnuReninediy A/C Unit fiotioq Tramn3onl3uorma M
o @3.31) @) (Hoy) m?Ton BTUH BTUH funmandu Aunnandu
o1 4 91
01713 4 ‘];’:u
ROOM -01
ﬁ‘mﬁudu 81.55 2.6 1 16 61,163 66,000 55 6
Woauou 1 13.80 2.6 1 16 10,350 12,000 1.0 1
Woauou 2 13.80 2.6 1 16 10,350 12,000 1.0 1
ROOM -02
ﬁ‘mﬁudu 52.00 2.6 1 16 39,000 42,000 35 4
Woauou 1 14.50 2.6 1 16 10,875 12,000 1.0 1
ROOM -03
ﬁ‘mﬁudu 76.00 2.6 1 16 57,000 60,000 5.0 5
Hoauou 1 12.80 2.6 1 16 9,600 12,000 1.0 1
Woauou 2 13.80 2.6 1 16 10,350 12,000 1.0 1
ROOM -04
ﬁ‘mﬁudu 62.30 2.6 1 16 46,725 48,000 4.0 4
Hoauou 1 13.80 2.6 1 16 10,350 12,000 1.0 1
Woauou 2 13.80 2.6 1 16 10,350 12,000 1.0 1
ROOM -05
ﬁ‘mﬁudu 54.60 2.6 1 16 40,950 42,000 35 4
Woauou 1 15.00 2.6 1 16 11,250 12,000 1.0 1
ROOM -06
ﬁ‘mﬁudu 76.00 2.6 1 16 57,000 60,000 5.0 5
Woauou 1 12.80 2.6 1 16 9,600 12,000 1.0 1
Woauou 2 13.80 2.6 1 16 10,350 12,000 1.0 1
ROOM -07
ﬁ‘mﬁudu 41.00 2.6 1 16 30,750 36,000 3.0 3
Woauou 1 14.45 2.6 1 16 10,838 12,000 1.0 1
ROOM -08
ﬁ‘mﬁudu 45.40 2.6 1 16 34,050 36,000 3.0 3
Woaueu 1 14.45 2.6 1 16 10,838 12,000 1.0 1
ROOM -09
ﬁ‘mﬁudu 59.40 2.6 1 16 44,550 48,000 4.0 4
Woaueu 1 14.45 2.6 1 16 10,838 12,000 1.0 1
daunan
RECEPTION 26.00 2.6 1 16 19,500 24,000 2.0 2
MEETING ROOM 21.50 2.6 1 16 16,125 18,000 1.5 2
RECEPTIONSPA-MASSAGE 29.00 2.6 1 16 21,750 24,000 2.0 2
FITNESS 25.50 2.6 1 16 19,125 24,000 2.0 2
CHENGING ROOM 20.00 2.6 1 16 15,000 18,000 1.5 2
summary(ton) 58.5
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ngaateAy

© WU TYedR Adang W 2542 |, wizTiltyolR @ondfin woe. 2543 nnrvenauasdaile

PABER PLAN
ARCHITEREECT
Tmganag
o
ERLIEE
An Ui

Adang

annliin

18NS AUIBILATIASNS
( CALCULATION SHEETS )

s

. - 4
faai anarsreuntmeduman 4 10 Oieldiulsaum)
. . J

i anne o Tawa 4ain ( qufiwe a1l )

W5 pUagR SINZANY A.UATATETINGYE

w o
P NONIENTNALILY 6 WA, 2586 BAAATHATIN T Wa.L. AYLANANANT W.A. 2522

o

Ay

L umrgudmiveaTmeunimednmdn Amnrmuanuuaszinalng W 2517 (NEN. 1101-1108)

DOHAATEIUANTRENULLILTNANULASTIFAZLANEIEIATT N8N, 1331-60

L umsgILnseen wue1AtsRIunsdUszifeutauhRu e 1e.w. 130141302

: AMERICAN INSTITUE OF STEEL CONSTRUCTION ( AISC.),1977

L

© o

o o o < o
Winlszfirasnaunipmaanisueniansiu Neng 28 . fo= 173 AN/AT. TN,
feinuaemaunini1dluniseenuuy o = 65 N./AS.H.
: fndepannteamindatas(SD. 40) wan. fy = 3,900 fN./AT.49H,

s fadeaainuasiAnnaninBuy (SR, 24) wan.

: fRIpaINIEUNANIUNII (Fe. 24) Nan. =

2,350 nn./mT.au,

2,350 nnL/mT.au.

DESIGN CRITERIA

REINFORCED CONCRETE DESIGN

DEFORMED BAR ROUND BAR
Fo! = 173 ksc. Fe' = 173 ksc.
Fs = 1,500  ksc. Fs = 1,200 ksc.
Fo = 86 kse, Fo = 65
K = (.308 K = 0.358
J = 0.898 J = 0.881
R = 8.942  ksc. R = 10,192
N = 10197 N = 10.197
LOADING CRITERIA WIND LOAD
RC. = 2,400 Kg./ou.m, H = HIGHT OF BUILBING {m.)
STEEL = 7,850 Kg/ou.am. H <= 10 W = 60 Kg./sg.rm,
SOIL = 1,600 Kg./feu.m. 10 < H <= 20 w = 80 Kgfsg.m.
WATER = 1,000 KgJ/cu.m. 20 < H <= 40 w = 120 Kg.sg.m.
Habitation = 200 Kg./sq.m. H > 40 W= 160 Kg./sq.m.
Office , Hotel = 300 Kg./sq.m. Allowable Deflection Dueto LL /360
Parking , Hall = 500 Kg./sq.m. Allowable Deflection Due to WL LM50 - L7200
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TE
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( CALCULATION SHEETS )

. P A
Tr7an19 raak aprsrouaadmdn 4 5u (e lfidulum )

L = e = o o <
RIS U anne U lawe 4w ( ﬂmﬁ?‘WT 11175 )

=l .
ADUN 1.5 Aieys e.anzany aumIdisrumT

3mons [
e |

ngﬁ'ﬂﬁ’a AU ngﬂ?:mqmﬂuﬁ B W.A. 2568 BANANNAYN U W.1.L. AMUANBIATT WA, 2622
D WeETVILTYOIR AAanT WA, 2542 wrzmmdtynR anauliln woa. 2543 npnesnsussdaidi
: wprgudmiimanseeunisaiumdn Srantmanuiilszmalng we 2517 (uen. 1101-1106 )
L NIRSTIUNTIRANULLUNANUALNIIAALAUANATANT WLALH, 1331-50
: nwmsgﬂum?ﬂfanuw@mwﬁﬂuwmm?ﬁ'“umﬁauﬂm w980, 13011302
: AMERICAN INSTITUE OF STEEL CONSTRUCTION ( AISC.)1977
fae3dn

o e o o = o
: ﬂ’lﬁ\i‘ﬂﬂﬂi‘zmﬂl'ﬁ]\‘iﬂ’ﬂuﬂ?‘ﬁmi‘ﬂﬂ?tﬂﬂﬂN’Ilﬂﬁ‘ﬁ"ﬂ.‘! nag 28 U

¢ e as =l
; MdsEnzasnaunTanldunisesn wuy

: Tdsrsnaasndniadas(sD. 40) uan.

¢ AasAsInandnnaniinGuy (SR, 24) wan.

: Mdnanaasmdnglwemm (Fe. 24) Nan.

fc= 173 NN/ATEN,
fo = 65 NN/AT.IN.
fy = 3,900 nn./mT.au.
fy = 2,350 Nn./MT.TN.

it

DESIGN CRITERIA
REINFORCED CONCRETE DESIGN

2,350 nn./m7.TuN,

DEFORMED BAR ROUND BAR
Fg' = 173 ksc. Fc' = 173 ksc.
Fs = 1,500 ksc, Fs = 1,200 kse.
Fo = 65  ksc. Fe = 65  ksc.
K = 0.308 K = 0.356
J = 0.B98 J = 0.581
R =  B942  ksc. R = 10.192
N = 10197 N = 10197
LOADING CRITERIA WIND LOAD
RC. = 2,400 Kg./cu.m, H = HIGHT OF BUILDING (m.)
STEEL = 7,850 Kg./cu.m. H <= 10 w = 60 Kg.J/sq.m.
SOIL = 1,600 Kg./cu.m. 10 < H <= 20 w = 80 Kg/sg.m.
WATER = 1,000 Kg.fou.m. 20 < H <= 40 w = 120 Kg./sq.m.
Habltation = 200 Kg./sg.m. H > A0 w = 160 Kg./sq.m.
Offica , Hotel = 300 Kg./sg.m. Allowable Deaflection Due to LL L/360
Parking , Hall = 500 Kg./sg.m. Allowable Deflaction Dus to WL LA150 - L/200
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sramsilsznauvuulngessng

-

. Aauntad L Tnnadnaione i dreurdnfiddounauea)ufns PORTLAND CEMENT TYPE 1
Tirtesindn 325 Alanfwgnuiafiums ussiidsiunuusednseaineuniniethegUnsnszuenii
durguenanaliidenndt 15 lufwn fudelunhaendihiaends 173 anme s, o wrisnenrpitany
Titeendn 28 f4 namryIU AN, (EIT 1007 - 34) vianauniauaniada u1srg Nan.213-2560

2. wlnidunan RB saidudlieuengns 6 su. uaz ¢ i, fumdnnanfinfeu MILD STEEL SR - 24

fnlrzdudngensinsingasitasndn 2,400 nnms e, ATHNAATTEIU HBN.20 - 2559
3. wéndunan 03 moadusheushan 12 un. 3uh) fumfndedaniia HIGH TENSILE STEEL SD - 30
§’uﬂ@:ﬁuﬁwﬁaﬂmnﬁfﬁﬂﬁ‘luﬁfﬂanfiq 3,000 NN/AT.A.N. RINNIRTNGTU HBM.24 - 2559

widnlarsaigUwesn MILD STEEL ﬁ‘i"ﬁﬂﬁ‘zﬁuﬁ’]ﬁdﬂ@’mﬁﬂﬁﬁ1ﬁﬁﬂﬂﬂd’1 2,400 NN./AT.A.. (WBR.1227/2558,

=

5. nsstemdniinlugals 1 sedanaa Wi nmur s
Fuuazany wlmnbiFenansadfuissnana
winasiie luszusszuing L5 1asdifungasdamny
i WFaTirzes 1 mms anfiuedt 172 DBIATINGIEN

6. ANNVUNTENABLNTARMARN T
2010, dwilitu
26 1.0, dwiuamsizil
3.0 1.4, dwmilian

8.0 2.1, dwiugusn
7. neurtnvey W dneuniafiddonaudmdan 1: 3 5
8. dwilmsulsznanusiinsendragmiu dmesdagfidulanumnmgugpamntmuas

WEIUnnTeenuLLIASUN TN mANTaRAnsan i szma e ( EIT 1007-34 )

Structural Steel - Design Basis

Allowable Stress  Unit STANDARD KSC. KSC, KSC. KscC. KSC.
Material JIS ASTM  Yield Strength  Compression Tension Shear Bending
Steal Plates 33101 88400 A -36 2,500 1,500 1,500 1,000 1,500
Stesl Sectlon G392 A-36 2,500 1,500 1,500 1,000 1,500
Steel Pipe (53444 STK 2,400 1,440 1,440 960 1,440
Rebars , SR-24 2,400 1,200 1,200
Rebars , SB-40 4,000 1,500 1,500
LENGTH OF BUCKING COEFFICIENT MAXIMUM SLENDERNESS RATIO ( KL/r ratio )

Supporting Condition Length of Bucking Coefficient  Tension Main Member KLr = < 240

Both Ends Pin 1.0 Tensicn Secondary Member Klr = < 300

Both Ends Fixed 05 Compresslon Main Member KUr= =< 200

One End Pin , Other Fixed 0.7 Compression Secondary Member KL/r = < 200

Cne End Fres , Other Fixed 2.0 Single Lacing Comp - Mamber KL/r = < 140

Double Lacing Comp - Member KL = < 200
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AYINEN2D Truss = 6.60 m.
FTIZU Truss - Truss = 5.20 m.

sinwinas = 50 kg./m~2

iquﬁ’nrﬁ’mw (Metal Shest ) = 8 kg./m”~2

smhutiiaaie = 5 kg./m~2

sanvisin e = 63.00 kg./m»2

WT = (0.33L+5)

= 7.18 kg./m~2

s AUEN Truss = 70.18 kg./m»2

Used Design = 75 kg./m~2
£212%14 Diagonal Truss 1 m.
ﬁqwﬁ’ﬂmnﬂﬂﬂalu = 390 kg.
"jﬁ‘lﬂﬂ’ﬂﬂ\‘lﬂ ANTEIUEN = 195 kg.

FIRNITATUI O]
Used C 50X50X3.2 mm. @ 1.15 m.

Sx = 8.16 cm.™3

L = 1.76 m.

Ft = 1,440 ksc.

w = 75 kg/m,

% = 29 kg.-m.

Sx flagnne = 202 cm”3 QK
wanldifnaus C 50X50%3.2 mm. @ 1.15 m.

o 1 o Cd %J i Qs o o’
utllfadnadaends Tnald 1 RB 12 mm. @enmserdieulfusisty

WiniTanaduszvdnauliuul (SagRod) @ 1.50 m.
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Sy  edee 0 e $ Wemw 0 Weewy 0 eeoew 0 mrtew' 0 wmed 0 Soaeae 00 sewel

FIANITATUIULTIRN

Avuald  @nawim 0.25X0..40 1,
271 WL
as
e V=100 : as
niltszindlam
ﬁmm@,\mr’ﬁ’u H=1-10 lums WL
e
Wunfuauszazay

E4

& A a
WUNFUAN LT A

Pw
Cp=1:Cq=0.8
Pw
PL
Cp=1.Cg=-0.5
PL
Pwr
Cp=1:Cag=-0.16
Pwr
PLr
Cp=1:Cqg=-0.7
PLr

=

ATINGNN 9.75 wms Ce

AIINGIT 8.27 lums Ce

=
AYNgeT 6.80 ms Ce

Ec =2.3X10"5 ksc
CeCqgsiw
0.004826v~"2
48.26 kg./m”2 Useb0 kg./m~2
C
80.00 kg./m*2
17 m.
2.95 m.
CeCgWLCp
Ce(0.8)(50)(1)
40Ce TEREL
CeCgWLCp
Ce{-0.5)(50)(1)
(-25)Ce bR
CeCgWLCp
Ce(-0.16)(50)(1)
(-8)Ce LA A
CeCqgWLCp
Ce(-0.7)(50)(1)
(-35)Ce hIIAM
1.43
1.23
1.31
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Case 1
Tasanis
ﬂmuﬁ
Uniform Load W
Length L
Max Moment Mmax
Fy
Fb
E

Shear Max Wx
Sx
Fv

A max

A max

fv
Sx

Banldwdnzunm

AT ALE.A, 4 TU

] ol Qs 2
FIENIFTATUIIAUNULIAN

N5 RUBHe B.nnzaNe a.qaendEntl

gruradlarering

Member

880.00 kg./m. Section Design
226 m
601,17  Kg.-m. 1 = 3.2
2400  ksc. w = 8.26
1440  kse. = 10.53
2.10E+06  kse. 1x = 198
1088.75  kse. ly = 48.7
20.87 Cm."3 Sx = 318
960.00 kg Sy = 18.7
223 ksc. > = 433
L/360 y o = 2.11
063 com. dusaudeis = 35
(5*w*{I~4))
384%™ W= 5
121,737,304,688 D = 160
159,867 ,200,000
0.04 cm. < L /360 QK.
223 ksc. < Fv O.K.
20.87 Cm.A3 < 8Sx Steel O.K.

Tube 150x50x3.2 mrm,

yninratalfedhalaeads

Tube 150x50x3.2 mm.

mm,
kgim.
cm.A2
cm.
ocm.™4
em.A3
cm.A3
cm.
cm.

cm,

cm.

cm.
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Case 1 kl/r< Cc

Tasants  ean? Trousn AALA, 4 S

FIENITATUIRRNYIAUTLILTIR R

anuil 15 Adlenn aumzaNe K.qeg il

Compression Member

Length

Assume Fa
Anet
k

Slundemess ratic klir

Fy

Cc
KLir

Fa

Fa
Fa

‘ Pmax
wefdusfisanidafiaaniuy
wandwdnune
Arumnesdey  w
Hnom@an £ 60 Fy

anda
sasdaniurddld s
Arimnsandndlid P
dRadeenlst P max

Allowable Prnax
seRHad TN LUTER 1A

KNS

o4 « J o '3 = = o o
ms@enlarsaramdn|nsdendinaumsee daniiindanamnes wAnfvungnduTaiy

% ] PR | o o
TmtFwanmaanaNaa Iy uisazituua e wemu iy

Case 1

12500 k.
620 m.
960  ksc.

13.02 cm.A2
1
143,19
2400  kse.

210E+06 ksc.
131.40

Ce Cass 1

(1-1/2(kL/r/Co)"2)*Fy

{6/3+3/8(kL/r/Cc)-1/8(KINCe}3)

975.00
1,91

509.52 ks

536527 Kg.

(0.51) <45 % rzvdnuaziaants

160 x 50 x 3.2 mm.
0.80 cm.
860.92 ksc.
113 om.
1,007.96 kg./om,

35,278.63 kg./femA2

dauradaseaiie
Member

Section Design

X

ry

dusaudida

Mnlsieginal aamria

Anfitianndarsng ( 0.6FyAg , 0.5FuAe )

16,183.20 kg.
12,500.00 kg.
2,663.20 kg.

TansafuemaAtFidan Yeild Strength

I

Main Bearing

150 x 50 x 3.2 mm.

32
8.26

10.53

168
46.7
31.86
18.7
4.33
2.1

35

15

15

mm.
kg/m.
em.A2
cm. 4
cm.Ad
cm. A3
cm, 3

cm,

cm.

G,

cm.

cm.
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10

Trzamziaaine @197 T7aums A.a.8, 4 F
anufl W5 UeHR @.meany a.q3E05anil
Lmﬁnﬁzﬁwwntmzﬁmﬂ@ P = 1265 kg Tsfinexe M o=
Tyiusf = 50,006 kg.-cm.
Aanlfadninfunuun = 26 mm.
{nrzezvaLAdningen = 2 wWeaduhguidna
sELadn ALY = 200 om. Used
nfw = 30 cm.
877 = 30 cm.
TYHZMUUTAUN T r = 10 cm.
Fy = 2,400 kse,
Ft = 1,440  kso. Ft=0.6 Fy
T = 5,000 kg. T=Mir
Aufdaans A = 347 cmA2 A= TiRt
widRadningen = 314 omA2 TR 20 mm.
nunuagninAefifaanis = 111 # wanld 4
f' = 173.33  ksc. ‘
Az asfansadningg
mieusaEmmitaniuenly = 1063  ksc.  USED 1100 Ksc.
eIl L = 16.84 cm.  USED 20 om,
1 Bolts WendaRnfuguvanleseing
wanld  Bolts MR 20 Uy,
U9 4 B annrniuneslfadnaenris
TeIzi 200 WY,
Plate 300x300x 10 mm.thk,
L ’— J-Balts 8M 20 L =200 mm.
- — —
| Stesl Column + Plate
100 mm. Aanpaanuundiiia

;,f

100 mm,

50 mm,
7

50 mm

ﬁ’4 100 mm. 7’L— 100 mm. ;lL-/SO mm.

U@AS UMM Az UAdIINRL

500

cm.

1.9

{ A 11)

Kg.-m.
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Tnrenasraain 217 Taauen .84, 4 94
A W6 AuaRe B.4nMEaNy 8.4 El
unfinszrinananugg s LG, P = 125000 kg.
fiiras Plate né = 30 cm.
471 = 30 om.
p = 900 em.A2
fc! = 173.33  ksc.
Fo = 65,00  ksc. fo = 0.375f!
HFFdaanas Area = 1923 emA2 < 90 cmA2 0K
Fy = 2,400.00  kse,
Fb = 1,800.00  ksc, Fb=0.75Fy
LANE Plate b = 30 cm
d = 30 cm.
wriAAng 0.8b = 2400 cm.
0.95d = 2880 cm.
Bearing Capaclly Force = 1.39  ksc. < 65.00 ksc. C.K.
W = 187.60 kg.-cm.
8M = 1,125.00 72 = 8 M/{bFb)
nfieFh = 54,000.00
2z = 0.01
t = 002 em. Wan'ld 1 cm,
BaneAaMUNDeY Plate 1A (mm. ) 300 X 300 ing 10 mm.
OK.

VNI
. . \ . 4 .
nelflmdnsziilsznaularaina i faonamun lidaandn 6 un. whan@ennaenunduda

¥imeufusz fLue Plate fing Non Shiink Cement

Steel Column
EHanmaenuun g / Used Plate

S | ¥
l_—:

SEALILEL Plate

300 X 300 WU ¢ mm,

e,
| J-Bolt 8M20xL=0.80m,

1.50 m.

Column

AT4 RB
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Beam Design WHU e
Parameter and Design Criteria
B D L J fs k n
RBI 020 050 660 0898 1500 0306  10.197
Steel 12 16 QO 25 0.20
Area 1.13 2,01 3.14 4.97 * @ 2 DB 20 mm.
il 6RB@ 0.15 m.
W= 1,446  kg./m. 0.50 2 DB 20 mm, 6.28 cm”2
M = 8,997 kg-m. | (AN.LS)Wie .@FufAy ® o 2 DB 20 mm 828  om"2
As = 11.06 cm™2 2 GB 20 mm. RB1 SUM 12.56 cm™2
Check As < sum Main 2 GB 200 mm.
Sturrup 1.8 RE@ 015 m. = 4,807 kg. V'= 1216 kg.
Vo = 3,591 kg.
Parameter and Design Criteria
B ] L J s k n'
RB2 0.20 0.50 6.80 0.898 1500 0.306 10.197
Stesl 12 16 20 25 0.20
Area 113 2.01 3.14 4.91 M 3 DB 20 mm.
1l 6RB@ 0.15 m.
W= 1,741 kg/m. 0.50 2 DB 20 mm. 6.28 cm”2
M= 8,946 kg-m. | (ANLG) Wie Uy ol | 2 DB 20 mm. 942  cm"2
As = 1413 om”2 2 GB 20 mm. RB2 SUM 18,70 cm"2
Check As < sum Main 3 GB 200 mm.
Sturup 1l 6 RB @ 015 m, = 5990 kg, V= 2309 ka.
Ve = 3,591 kg.
Parameter and Design Criteria
B C L J fs k n
RB3 0.20 0.50 5.00 0.898 1600 0.306 10.197
Steel 12 16 20 25 0.20
Area 1.13 2.01 3.14 4,91 * 2 DB 20 mm.
U8RB@ 0.15 m,
W= 1,878  kg.tm, 0.50 2 DB 16 mm. 4,02 cm™2
M = 5217 kg-m. | (Anl5) e wiufan e o | 2 DB 20 mm 828  om"2
As = 824 cm"2 2 GB 16 mm. RB3 SUM 10.30 cmn2
Check As < sum Main 2 GB 20 mm.
Sturrup 1.6 RE @ 015 m.
= 4,517 kg. V= 926 kg.

3,597 kg.
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Beam Design 113V O
Parameter and Design Criteria
B D L J fs k n
RB5 0.20 .50 375 0898 1500 0.306 10,197
Steel 12 16 20 25 0.20
Area 113 2.01 3,14 4.91 ¢ e 3 DB 20 mm.
1 6RE@ 0.15 m.
W= 3,350  kg/m. 0.50 1 DB 20 mm. 314 cm2
M= 5248 kg-m. | (Au.L/5) Ve dTuRAn ® ¢ | 2 DB 20 mm. 828  om"2
As = 829 cm™2 1 GB 20 mm. RBS SUM g42  comr2
Check As < sum Main 2 GB 20 mm.
Sturrup 1.6 RBE@ 015 m = 5664 kg, V= 2073 kg.
Ve = 3,591 kg
Parameter and Design Criteria
B D L J fs k n
REG 0.20 0.50 680  0.898 1500 0308 10.187
Steel 12 16 20 25 0.20
Area 1.13 2.01 3.14 491 - 3 DB 20 mm.
4 6RB@ 0.15 m.
W= 1,490 kg./m. 0.50 2 DB 18 mm. 402  cm2
M= 7688 kg-m | (ANLS) v @iy s o | 3 DB 20 mm 942  cm”2
As = 1210 cm™2 2 GB 16 mm, RB6 SUM 13.44 cm”2
Check As < sum Main 3 GB 200 mm.
Sturrup 1. 6 RB @ 015 m. = 5,127 kg, V= 1537 kg,
Ve = 3591 kg.
Farameter and Design Criteria
B D L J fs k n
BT 0.20 0.40 200 0898 1500 0.506 10.187
Steel 12 16 20 25 0.20
Area 113 2.01 3.14 4.91 | 3 DB 18 mm.
UBRE@ 0.15 m.
W= 5410  kg./m. 0.40 1 DB 18 mm. 2.0t cm”2
M = 2404  kg-m. | (ANLB) viI wBuiisn e o | 2 DB 16 mm 402  cm”2
As = 482 com"2 1 GB 16 mm. BT SUM 6.03 cm™2
Check As < sum Main 2 GB 16 mm.
sturrup 4.6 RB@ 015 m.
V= 4219 kg,  V'= 1393 kg.
Vo = 2,827 kg.
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Beam Design 1T
Parameter and Design Criterla
B D L J fs k n
GB1 0.20 0.50 5.20 0.898 15800 0308 10197
Steel 12 16 20 25 0.20
Area 113 2.07 3.14 4,91 LI 2 DB 20 mm.
1 6RB@ 0.15 m.
W= 1,910 kgJ/m. 0.50 2 DB 16 mm. 4.02 cm”2
M= 5738 Kkg-m. | {AN.LS5} e 6TuiiAy * | 2 DB 20 mm. 628  cm”2
As = 9.08 cm”2 2 GB 16 mm. GB1 SUM 1030 cm™2
Check As < sum Main 2 GB 20 mm.
Sturrup il. 6 RB @ 015 m. = 4,813 kg. V' = 1222 kg.
Vo = 3,591 kg
Parameter and Design Criteria
B D L. J fs k n
GB2 0.20 0.50 5.2O 0.858 1500 0306  10.197
Steel 12 16 20 25 0.20
Area 1.13 2.01 3.14 4.21 CI] 2 DB 20 mm.
1 6RB@ 015 m,
W= 2,382 kgJm, 0.50 2 DB 20 mm. 8.28 cm™2
M= 7.158 kg.ém. (AN.L/B ) 4178 Lef Ry e @ 2 DB 20 mm 628  cm™2
As = 11.30 cm”2 2 GB 20 mm. GB2 SUM 12.56 cm”2
Check As < sum Main 2 GB 20 mm.
Sturrup 1.8 RB@ 015 m, = 6,003 kg. V'= 2412 kg.
Ve = 3,591 kg.
Parameter and Design Criteria
B D L J fs k n
GB3 0.20 0.80 5,20 0.898 1500 0306  10.197
Stesl 12 16 20 25 0.20
Area 1.13 201 314 4.8 ® 2 DB 20 mm.
U6RBE@ 0.15 m.
W= 2117 kg./m. 0.50 2 DB 20 mm. 6.28 cm”2
M = 6,381 kg-m. | (ANLA) v @i RiAy e o | 2 DB 20 mm 628  om?
As = 1005 com™2 2 GB 20 mm. GB3 SUm 12.58 cm™2
Check As < sum Main 2 GB 20 mm,
Storrup 1.6 RB@ .15 m.
V= 5,336 kg. V' = 1745 kg.
Ve = 3591 kg.



M2-COM
Rectangle


Moo B oo  bewen bwmew b hoses meoww eewe' e 0 womes’ 9 swaed’ $ Swmesd 0 maead 0 mwled o

Beam Dssign WEUT e
Parameter and Design Criterla
B D L J fs K n
GB4 0.20 0.50 5.20 0.898 1500 0.308 10,197
Steel 12 16 20 25 0.20
Area 113 2.01 3.14 4.91 * e 3 DB 20 mm.
il BRBE@ 0.15 m.
W= 2,329 kg.Jm. 0.50 2 DB 20 mm, 6.28 cm”2
M = 6,997 kg.-m. | (AUL/S)vEe @dufiee ¢« ¢ 2 DB 20 mm 628  om"2
As = 1105 em™2 | 2 GB 200 mm. GB4 SUM 12.58 cmn2
Check As < sum Main 2 GB 20 mm.
Sturrup 1.6 RE@ 015 m. = 5869 kg, V= 2278 kg.
Ve = 3,591 kg.
Parameter and Design Criteria
B [} L J fs k n

GB5 0.20 0.40 6.60 0.898 1500 0306 10197
Stesl 12 16 20 25 0.20
Area 113 2.01 3.14 4.9 ® e 2 DB 16 mm.
i 6RB@ 0.15 m.
W= 745 kg./m. 0.4¢ 2 DB 1% mm. 4,02 cm”2
M= 3606 kg-m. | (RANL/5) vidn iy ® e | 2 DB 16 mm. 402  cm*2
Ag = 724 cm2 2 GB 16 mm. GB5 SUM 8.04 cm”2
Check As < sum Main 2 GB 18 mm.
Sturrup 1.6 RBE@ 015 m. = 2552 kg, V'= 0 kg.
Ve = 2827 kg.
Parameter and Design Critaria
B D L J s k n
GBé& 0.20 0.40 5.00 0.898 1500 0.306 10197
Stes! 12 16 20 25 0.20
Area 1.13 2,01 3.14 4.91 ? 2 DB 16 mm,
6RB@ 015 m.
W= 1,443 kgJ/m. 040 2 DB 18 mm. 4.02 cm”™e
M= 4,007 kg.-m. { A3LL/S ) vita \iu A s o 3 DB 16 mm. 8.03 om”2
As = 8.04 cm™2 2 GB 16 mm. GB6 SUM 10.05 em”2
Check As < sum Main 3 GB 8 mm.
Sturrup 4. 8 RB @ 015 m.
V= 3,614 kg V' = 787 kg.
Ve = 2,827 kg.
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Beam Design

Parameter and Design Criteria

B D L J fs k

GBS 0.15 0.40 520 0898 1500  0.306  10.197
Steel 12 16 20 25 0.15
Area 1.13 2.01 3.4 4.91 ® e| 2 DB 12 mm
i BRE@ 0.15 m.
W= 660  kg./m. 0.40 2 DB 12 mm. 226  ocm”2
M= 1,082 kg-m. | (ANLS) vTe dufilan o | 2 DB 12 mm 226 cm*2
Ag = 398 cm”*2 2 GB 12 mm. GBS8 SUM 4,52 cm”™2
Check As < sum Main 2 GB 12 mm.
Sturrup 4.8 RB@ 015 m = 1,729 kg, V'= 0 kg.
Ve = 2,120 kg.
Parameter and Design Criteria
B D L J fs k n
GBO 0.20 040 62680 0898 1500 0306 10197
Steal 12 18 20 25 0.20
Area 1.13 2.01 3.14 4.91 e e/ | 4 DB 16 mm.
i 6RBE@ 0.15 m.
W= 8  kg/m. 0.40 2 DB 16 mm. 402  cm?2
M = 3,606 kg-m. | (AN.L/E)vde ufiuRiAy e o | 2 DB 16 mm. 402 om”2
As = 7.24 cm”2 2 GB 18  mm. GBO SUM 8.04 cm”2
Check As < sum Main 2 GB 16 mm.
Sturrup 1.6 RE @ 0.15 m. @ 295 kg. V= 0 kg
Ve = 2,827 kg.
Parameter and Design Criteria
B D L J fs K n
GB6 0.20 0.40 500  0.898 1500  0.306  10.197
Steel 12 16 20 25 0.20
Area 113 2.07 3.14 4.91 2 DB 16 mm.
116RBE@ 0.15 m.
W= 1,443 kg./m. 0.40 2 DB 18 mm. 4,02 cm”™2
M = 4,007 kge-m. ! (RUL/SE) TR @TuLAE 32 DB 16 mm. 603  om”2
As = 8.04 om™2 2 GB 16 mm. GBs SUM 1005 cm”2
Check As < sum Main 3 GB 16 mm.
Sturrup 1.6 RE @ c.15  m,
V= 3614 kg. V= 787 kg.
Ve = 2,827 kg.
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fc =
154,000 kg. fs = 1,500
169,400 kg. R = 10,62
30,000 kg. j = 0.876
5.65 Fiod LRI RYE 6
28,233 kg.
\RanuWAg U IR
2.20 m. N9
2.20 m. a0
3 Al FEETANNTNAS - 1@y

162,105 kgom.  svevAanidin-nandgu

75.60 cm. M d=
0.002*b*d |

42,00  cm.n2
200820 mm. C.K YN
20DB 20  mm, C.K W’Négu

5 Foy
1.76  ksc. < 6.98 ksc.
Used 4-0B 16 mm.

Used DB 12 mm.@ .20 m.#
Used PB12mm@0.25 m# QK

173.33

ksc.
ksc.
ksc.
Bl 0.K

3.00 m.

3.00 m.

0.5 m.

2.40 m.

0.80 m.

(0.53(fc'~0.5)
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Case 1
Taganas aAsliausn ad, 4 4

Aanufi u5 palaye aunayy S.qeniEnil
Uniform Load w = 1,250.00  kg/m.

Length L = 520 m.
Max Moment Mmax = 4,225.00 Kg.-m.
Fy = 2400  Ksc.

Fb = 1440 kse.

E = 2, 10E+08 ksc.

Shear Max VX
Sx
Fy

A max

A max

Jal
fv
Sx

wanwdnoung

n

3250.00 ksc.
283.40 Cm.A3
960.00 kg
10,16 ksc.
L./380
1.44 cm.
(5*wW{I™4))

384*E"
4,568,760,000,000

dauradlasigsie
Member

Section Design

rx =
ry -
VRUTALRHEH =

19,111,680,000,000
024 om. <
10,16 ksc. <
29340 Cm"3 <

WF 400x200x8%x16 mm,

L /380
Fv
Sx Steel

vilaseaildadalaenrds

oK

O.K.

OK

RB&1

Beam

WF 400x200x8x16 mm.

66
84.12
23700

1740
1190
174
16.8
4.54
164

20
40

mm.
kg/m.
cm.A2
omA
e
om. A3
cm.A3

cm.

cm,

cm.

cm.

cm,
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| ADAPT CORPORATION |
| STRUCTURAL CONCRETE SOFTWARE SYSTEM |
| 1733 Woodside Road, Suite 220, Redwood City, California 94061

| ADAPT-PT FOR POST-TENSIONED BEAM/SLAB DESIGN

| Version 7.10 AMERICAN (BCI 318-99/UBC-77)} f
| ADAPT CORPORATION - Structural Concrete Software System

| 1733 Woodside Road, Suite 220, Redwood City, Califeornia %4061

| Phone: (650)306-2400, Fax: (650)364-4678

[ Email: Support@AdaptSoft.com, Web site: http://www.AdaptSoft.com |
DATE AND TIME OF PROGRAM EXECUTION: Mar 14,2024 At Time: 9:14
FROJECT FILE: : 2 - Line 6 1

PROJECT TITLE:
TIems AT - 01T TrauTl 4 4 (qauiins %) sy o gragfnd

1 - USER SPECIFIED GENERAL DESIGN PARAMETERS

CONCRETE :

STRENGTH at 28 days, for BEAMS/SLABS .....eevee... 320.00 Kg/cm*2
for COLUMME ... .v.eeiinnnnnnn 240,00 Kg/cm"2

MODULUS OF ELASTICITY for BEAMS/SLABS . ....vvunens 275.00 T/em"2
for COLUMNS . ivvurenannanes 238.00 T/cm"2

CREEP factor for deflections for BEAMS/SLABS ..... 2,00

CONCRETE WEIGHT ... i iu i mna e s amvrnnssnsannncns NORMAL

SELF WEIGHT +.ciienvenranrnnrensan e ey 2400.00 Kg/m"3

TENSION STRESS limits {rmultiple of (£'c)l/2)

BEL TOP  tevnnrrnrsrnnnronrnnnnnson b aae PR 1.590

At Bottom ... iviiiennns e e e e 1.590
COMPRESSION STRESS limits {multiple of (f'e)}

Bt 2ll 1oCations v ver et as st eneanenans . . 450
REINFORCEMENT :

YIELD SErength o vur et vie i ieinns o nnnnrresneessns 4,00 T/cm~?
Minimum Cover at TOP . .i e ainianarinonnenarons 2.50 cm
Minimum Cover at BOTTOM ... ivurnrrnenrnonnsnens v 2.50 cm

POST-TENSIONING:

SYSTEM e irennnirrenrns b e e e e BCNDED
Ultimate strength of strand ........c. 0 vninnn, 12.00 T/cm”™2
Average effective stress in strand (final) ....... 10.80 T/cm”2
Strand area.......oeeuaan e e e e .990 cmn2
Min CGS of tendon from TOR. . .. iu i iirarernrnnas 4,20 cm

Min CGS of tendon from BOTTOM for INTERIOR spans.. 5.60 cm

Min CGS of tendon from BOTTOM for EXTERIOR spans.. 5.60 cm

Min average PrecomMPresSsSlon .visssreertnrainerenan 10.00 Kg/cm”2
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Paga 2 (2 - Line 6_1} ADAPT~-PT V- 7.10

Max spacing between strands (factor of slab depth) 8.00
Tendon profile type and support widths.......v.... (see secticn 9)

ANALYSIS OPTIONS USED:

Structural system ....(using EQUIVALENT FRAME).... TWO-WAY
Moments REDUCED to face of support ............... YES

2-INPUT GEOMETRY

2.1.1 PRINCIPAL SEAN DATA OF UNIFORM SPANS

S T F| | | TOP | BOTTCOM/MIDDLE | |
P Y O] | | FLANGE | FLANGE | REF | MULTIPLIER
A P R} LENGTH| WIDTH DEPTH| width thick.| width thick.|HEIGHT| left right
N E M| m | cm cm | cm cm | cm cm | oom |
g B e ittt S e e Tmmm B Qe e e e 10we==]llm———— 12=e==13-
cC U 1 .95 100.00 23.00 .00 2.95 .15
1 U 1 7.95 100.00 23.00 .00 2.95 .15
LEGEND;
1 - SEBAN 3 - FORM
C = Cantilever 1 = Rectangular section
2 - TYPE 2 = T or Inverted L secticn
U = Uniform; prismatic 3 = I section
N = Neonuniform section 4 = Extended T or L section
7 = Joist
8 = Watfle
11 - Top surface to reference line
2,2~-~5UPPORT WIDTH AND COLUMN DATA
SUPEFCRT Lot LOWER COLUMN —---—-- > L—————= UPPER COLUMN —--———-— >
WIDTH LENGTH B(DIA) D CBC* LENGTH B(DIA) D CBC*
JOINT com m om om m cIm cm
el 2 ———— 3 fommm Smm—— G T e emm Gomrrrnm—— 9———-10---
1 75.00 3.00 25.00 75.00 (1) 3.00 25.00 75.00 (1)
2 25.00 3.00 75.00 25.00 (1) 3.00 75,00 25,00 (L)
*THE COLUMN BOUNDARY CONDITION CODES (CBC)
Fizxed at both ends ... {STANDABD) .. vucivieeenrannaaranssarnasa =1
Hinged at near end, fixed at far end ......v.vvvvrvirnens vea s = 2
Pixed at near end, hinged at far end ... iiirninarreinasn =3
Fixed at near end, roller with rotaticnal fixity at far end .. = 4
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3I-INPFPUT APPLIED LORDING

<-——CLASS---> Lo e TYPE-—————— e — >
D = DEAD LOAD U = UNIFORM F = PARTIAL UNIFORM
L = LIVE LOAD C = CONCENTRATED M = APPLIED MOMENT

Li= LINE LOAD
SW= SELF WEIGHT Computed from geometry input and treated as dead loading
Unit selfweight W = 2400.0 Xg/m"™3

Intensity ( From ... To ) (M or C ...At) Total on Trib
SPEN CLASS TYPE T/m"2 { m m ) (T-morT...m) T/m
Cwle———- 2—————- 3 e Sm——————- G —————— P e g-——————- L
CANT L U .200 00 =ls 620
CENT D U .350 0¢ 35 1.085
CANT SW U 00 .85 1.711
1 L 3] 200 .00 7.85 . 620
1 D U 350 .00 7.95 1.085
1 SW U .00 7.95 1.711
NOTE: LIVE LOADING 1s SKIPPED with a skip factor of .75

3.1 - LOADING AS APPEARS IN USER'S INPUT SCREEN PRIOR TOQ PROCESSING

UNIFORM .
( T/m*2), { CON. or PART. ) (MOMENT )
SPAN CLASS TYPR LINE( T/m) ( TEm or m-m ) {( Tm @ m )}
~l--—- 2= Frmmm e dommm Hm————= G e e e Tm——mmms g
CANT L v) .200
CANT D 8) . 350
1 L u .200
1 D U .350
NOTE: SELEFWEIGHT INCLUSICN REQUIRED
LIVE LOADING is SKIPPED with a skip factor of .15

4 ~-CALCULATETD SECTION PROPERTTIES

4.1 For Uniform Spans and Cantilevers only

SPAN AREA I b
cm™2 cm”™4 cm
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Sl 2 R i L T L e e L LT Semm——-
CANT. 7130.00 .3143E4+06 11.50 11,50
1 T130.00 . 3143E+06 11.50 11,50
Note

~~- = Span/Cantilever is Nonuniform, see block 4,2

5- DEATD LOAD MOMENTS, SHEARS & REACTIONS

< 5,1 8PAN MOMENTS {Tm) > < 5.2 SPAN SHEARS (T)y >
SPAN M(l)* Midspan M{r)* SH(L) SH{r}
——l-wm——— R e E e I do—e e B R
CANT === e -1.26  ——mme 2.66
1 -16.94 9.06 ~9,12 -12.10 10.13
Note:

* = Centerline moments

JOINT < 5.3 REACTIONS (T) > <- 5.4 COLUMN MOMENTS (Tm) ->

I e e Lower columns---~Upper columnsg-—----
1 14.75 -8.11 -7.57
2 10,13 4,72 4.41

6 - LIVE LOAD MOMENT S, SHEARS & REACTIONGS

<-~ 6.1 LI VE L OA D GSPAN MOMENTS (Tm) and SHEAR FORCES (T) -——>»
=== left* ——~~- > <--- midspan ---> <---- right* ----- > <--SHEAR FORCE~->
SPAN max min max min max min left right
mlommmmmm et 3o dmmmmemm S——mmmmmm R Tommm R 9--
CL  ———== e .28 eeeee .59
1 -3.76 -.01 2,01 .00 ~2.02 .00 -2.68 2.25
Note:

* = Centerline moments

<- &,2 REACTIONS (T} e 6.3 COLUMN MOMENTS (Tm} =~ ~—m————- >
<--- LOWER COLUMN ---> <--=- UPPER COLUMN —=-->
JOINT max min max min max min
el 2= I forime e B fm—mmm———— J=rmren
1 3.27 59 14 -1.93 13 -1.81
2 2.25 00 1.05 00 98 00

Note: Block 6.1 through 6.3 values are maxima of all skipped loading cases
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7= MOMENTS REDUCED TC FACE-OF-SUPPORT

7.1 REDUCED DEAD LOAD MCOMENTS (Tm)

SPAN <- left* -> <~ midspan -> <- right* ->
e 2o 3= do e
CANT ~ —memm e -.46
1 -12.60 2.06 -7.88
Note:

7.2 REDUCED LIVE LOAD MOMENTS  {Tm}

<====- lefit? ——vww- >  <-—--- midspan ---->» <---=- right® w——-- >
SPAN max min max min max min
—lmmm e Zom e R demm e B fm—m e —— T———r=
c.. - e -.10
1 -2.79 -.01 2.01 go -1.75 oo

* = face~of-support

8 - SUM OF DEAD AND LIVE MOMENTS  (Tm)

Maxima of dead load and live load span moments combined

for serviceability checks ( 1.00DL + 1,00LL )
L= left* ~----—- > <--—-- midspan ---—->  <~---- right* ----- >
SPAN max min max min max min
=l e it Frme e fom Br—mme oo fmm Jm———-
c..  ==——— —ee -, 56
1 -15.3% -12.01 11.07 9.05 ~89.63 -7.87
Note:

* = fage-of-support

9 ~ SELBECTED POST-TENSIONING FORCES AND TENDON PROFILES

8.1 FROFILE TYPES AND PARAMETERS
LEGEND:
For Span:
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1 = reversed parabola
simple parabola with straight portiocn over support
harped tendon

SV N}
nn

For Cantilever:
1 = simple parabola

2 = partial parabola
3 = harped tendon
9.2 TENDONW FROFILE
TYPE X1/L X2/L X3/L n/L
~~~~~~~~~~ l- -2 B
CANT 1 100
1 1 100 .500 100 000

9.3 - SELECTED POST-TENSIONING PORCES AND TENDON DRAPE

Tendon editing mode selected: TENDCN SELECTION

e SELECTED VALUES -----—-- > <--- CALCULATED VALUES --->
FORCE <- DISTANCE OF CGS (cm) -> P/A Whal Whal
SPAN {(T/-) Left Center Right (Kg/em”2) (T/-) {%DL)
—= ] 2-——————== 3 d—————— Srmmm e f—m——————- F———m———- 8-~
CANT 119.074 ~11.00 -11.00 16.69 .000 0
1 120.393 ~11,00 -17.40 -11.00 16.89 . 975 35
Approximate weight of strand ..... e ety 76.9 Kg

9.35 - TENDON SELECTION DATA:

c 5 11.91

9.5 REQUIRED MINIMUM POST~TENSIONTIDNG FORCES (T )

<- BASED ON STRESS COWDITIONS -> <- BASED ON MINIMUM P/2 ->
SPAN LEFT* CENTER RIGHT#* LEET CENTER RIGHT
—m 1l e R 3-m—m o B e b-———————= T=——=
CaNrT e - ——=e oo e e 71.30
1 97.00 48.64 28.7¢ 71.30 71.30 71.30

* = face-of-support
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2.6 SERVICE STRESSES {(Kg/cm~2) (tension shown positive)

LEFT®* RIGHT*
TCP BOTTOM TOP BOTTOM
max~T max-C max-T max-C max-T max-C max-T max-C
~l-———— 2o e T e B G ——— T B 9--
CL  —=——= mme—— mmmee mmeee e -17.18 ————- ~-16,59
1 22.13 = meee— -55.50 7,20 mmee— e -40.56

CENTER
TOP BOTTCM
max-T max—C max-T max-C
e e e ——— 2 m——— Fmm e o S e —————
c..  mmmmm e e
L it -44.43 10.66  —-———-

9.7 POST~-TENSIONING BALANCETD MOMENT S, SHEARS & REACTIONS

<— S PAN MOMEDNTS (Tm } --> <=~ SPAN SHEARS (T } -->»
SPAN left* midspan right* SH (L) SH{r)
=l 2o e S d-——m e Brrmttm e Bm e
CANT =--——— === 60 0 e a0
1 4.78 -3.54 3.10 27 27

* = fage-of-support

<-—-REACTIONS (T }-->» <-- COLUMN MOMENTS {(Tm )} -—>
~joint-———————mm—e A e Lower columns—---- Upper columng-—-—-—-—-
1 -.267 2.3%6 2,237
2 .267 ~1.2%4 -1.209

0 -FACTORED MOMENT 3 & REACTIONS

Calculated as { 1.40D + 1.70L + 1.00 secondary moment effects)

10.1 FACTORED DESIGN MOMENTS (Tm)

Cmmm left¥* ————-- > <---- midspan ----> Lo right¥ —=—we >
SPAN max min max min max min
“lemm—————— Zmm 3 4o Bt fm— e —— J=———
L eemee—- e ~.82
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ACI-99
1 -17.86 -13.13 19.67 16.24 -11.46 -8.49
Note:

* = face-of-support

10.2 SECONDARY MOMENTS  (Tm)

SFAN <-- left* --> <- midspan -> <—= right* -->
—lmm e Zmmm e e dmmmmm e

1 4.53 3.57 2.54
Note:

* = face-of-support

10.3 FACTORED REACTIONS 10.4 FACTORED COLUMN MOMENTS  (Tm}
(T) <-— LOWER column --> <-= UPPER coclumn -->
JOINT max min max min max min
-l —————— R ettt Jrm e dre e S~ B —————— T m
1 25,958 21.39 -8.73 -12.,24 -8.156 -11.43
2 18.27 14,44 7.09 5.31 6.62 4,95

11 -MILD STEETL

Support cut-off length for minimum steel(length/span) ... 17
Span cut-off length for minimum steel{length/span) ... .33
Top bar extension beyond where required ..... veesaess  B0O.0O0 com
Bottom bar extension beyond where required ............. 50,00 cm

REINFORCEMENT based on NO REDISTRIBUTION of factored moments

11.1 TOTAL WEIGHT OF REBAR = 17.1 Kg . AVERAGE = .2 Kg/m"2
TOTAL AREA COVERED = 85.53 m"2
11.2.1 STEETL AT MID-SPAN
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SPAN (cm"2) <---ULT-——-- TENS~~—=———— > {em™2) <---ULT-~-—- TENS——wre—m >
i L LT 2 3mmmm—= Grnotmm——— S B m e T B 9=——=
1 0 { 0 0 .0) 0 0 0 0)
11.3.1 8 TEETL arT SUPPORTS
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
JOINT {(em"™2) <---ULT--—-- MIN=—= === > (cm*2) <-—-ULT----- MIN-——-—-—— >
—=l-————- R F-—mm d————=e B B m T B—-———— Y=
1 2.0 2.0 N .0) 0 .0 .0 .0}
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SPAN ID LOCATION NUM BAR LENGTH [cm] AREA [cm™2]

Ll 3= L e R H-————— e T—————— e
1 1 T 4 # 5 x 140 8.0
Notes:

Bar location - T = Top, B = Bottom.

NUM - Number of bars.

For two-way systems a minimum of 4 bars is specified over the supports.
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bars.

11.5.1 ARRANGEMENT OF TOP BARS

——————— | —=—————==ww TOP STEEL —-—=—-==——==mmo |

SPAN | ID LOCATION | NUM BAR LENGTH [cm) |

e B 3= R - e fmmmmmmme
1 | 1 LEFT | 4 # 5x 139

——————— e B

11.5.2 RRRANGEMENT OF BOTTOM BARS

——————— | -=—=——-~ BOTTOM STEEL ~—---——————mmmm |
SPEN | ID  LOCATION | NUM BAR LENGTH [cm] |
—= == | e B 3-—--- e a L ]

l2 - PUNCHING SHEAR CHECEK

LEGEND:
CONDITION.., 1 = INTERIOR COLUMN
2 = END COLUMN
3 = CORNER COLUMHN
4 = EDGE COLUMN (PARALLEL TO SPAN)
5 = EDGE BEAM, WALL, OR OTHER NON-CONFORMING GECMETRY
FERFORM SHEAR CHECK MANUALLY
6 = STRIP TOO NARROW TO DEVELOP PUNCHING SHEAR
CASE.... ... 1 = STRES3 WITHIN SECTICN #1 GOVERNS (COL.CAP OR SLAB)
2 = STRESS WITHIN SECTICN #2 GOVERNS {DROP PANEL CR SLAB)
FACTORED ACTICNS <- PUNCHING SHEAR STRESSES IN Kg/cmﬁ2 -
shear moment due to dus to allow- STRESS
JNT COND, T T-m shear moment: TOTAL akle RATIC CASE
~lem—— e ———— 33— i e B fm—m———— T — — g—————- Qe 10-
1 3 25.95 23.67 11.54 16.20 27.73 13.65 2.03 1
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2 3 18.27 13.72 g.13 7.15 15.28 13.65 1.12

PUNCHING SHEAR STRESS IN CNE CR MORE LOCATIONS EXCEEDS THE PERMISSIBLE
VALUE. PROVIDE SHEAR REINFORCEMENT, OR ENLARGE THE SECTION RESISTING THE
FUNCHING SHEAR

13 - MAXINUM S P A N DEFLECTIONS

Concrete’s modulus of elasticity ..... siesaen. BC o= 275.00 T/cm 2
Creep factor . it reertnninnsennrennnn vl K= 2.00
Teffective/Igross... (due to cracking)......... . K = 1.00

Where stresses exceed 1.616{fc')"1l/2 cracking of secticn is allowed for.

Values in parentheses are (span/max deflection) ratics

Cvnnnan DEFLECTION ARE ALL IN cm , DOWNWARD POSITIVE....... >
SPAN DL DL+PT DL+PT+CREEP LL DL+PT+LL+CREEFP
e 2 R it e B G-————=
CANL .0 .0 L0 2185) .0(24389) L0( 1989)
1 .5 .3 L9 B39} L1 7271 1.1( 752)
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16 - FRICTION, ELOWGATION AND LONG TERM STRESS LCSSES

16.6 LONG TERM STRESS LOSS CALCULATIONS

16.6,1 INPUT PARAMETERS

Type of strand ... ... v vus, e e a e e LOW LAX

Modulus of elastlcity of strand ......c it iiiianeneens 1870.00 T/cm"2
Avaerage welght of concrete .....ccivierivrannas et NORMAL

Estimate age of concrete at stressing ......... ..o 3 days
Modulus of elasticity of concrete at stressing .......c0.. 238.00 T/can2
Modulus of elasticity of concrete at 28 days ....c.venvian 275,00 T/om"2
Estimate of average relative humidity ........ v, 80.00 %
Volume to surface ratioc of member ............... e 12.50 cm

16.6.2 CALCULATED LONG~TERM STRESS LOSS (average of all tendons}

{-—--= STRESS (T/cm”2) ————-— >

SPAN start center right
1l —————— 2m—mm e B 4o

CRNL 66

1 64 .52 66

156.7 FRICTION AND ELONGATION CALCULATICNS

16,7.1 INPUT PARAMETERS

Coefficlent of angular fricticn (meu) ........, e L1770 /rad
Coefficient of wobble friction (K) cuiveivrerenenencnnanns L0016  /m
Ultimate strength of strand ..vieiiirrireiisnrnanen o 1.0 T/cm™2
Ratio of jacking stress to strand's ultimate strength .... .750

Anchor set ...........0vunn C ettt aa e et a e .600 cm
Cross-secticonal area of strand ...... v v rernneasan .990 cmn2

16.7.2 CALCULATED STRESSES (average of all tendons)

LENGTH <TENDON HEIGHT (cm }> Horizontal ratios <-- STRESS(T/cm™2}-~~>

SPAN m P start center right X1/1L X2/L X3/L start center right
—l 2-===3-=——= frmmmm B m e B T Bm—mm Qo o 10—~ ll—==mm- 12--
CANL .95 1 -11.0 -11.0 .10 12.02
1 7.95 1 ~-11.0 -17.4 -11.¢ .10 .50 .10 12.04 12.18 12.02

Note: P= tendon profile (refer to legend of data block 9)
Stresses at each location are the average of strands after anchor set,
and after long-term losses

le.8 TENDCON SELECTION AND DATA;

L TENDON EXTENTS ———-—-— > ELONGATTON Stress ratics
TYPE OFF FORCE CAN e S PANS ————-— >CAN LEFT RIGHT Anch. Max.
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{cm) {cm)
=l 3 e e e e e T e 5= G F———— §——-
B 5 11,95 5,7 0 .68 68
C 5 11.91 0 5.7 .68 V68

Note: Force is the average value per strand (T)
Stress ratios are at anchorage (7) and mazximum along tendon (8)
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I ADAPT CORPORATION

I STRUCTURAL CONCRETE SOfTWARE SYSTEM

| 1733 Wocdside Road, Sulte 220, Redwood City, California 94061

| ADRPT-PT FOR POST-TENSIONED BEAM/SLAB DESIGN

] Version 7.1C¢ AMERICAN (ACI 318-29/UBC-77)

| RDAPT CORPORATION - Structural Concrete Software System

| 1733 Woodside Road, Suite 220, Redwocd City, California 94061

| Phone: (650)306-2400, Fax: {650)364-4678 i
| Email: SupportBAdaptSoft.com, Web site: http://www.AdaptSoft.com |
DATE AND TIME OF PROGRAM EXECUTION: Apr 20,2024 At Time: 15:8
PROJECT FILE: 1 - Line 7

PRCJECT TITLE:
sonts s - mes Taausy 4 4 (uifins e smeye s.gaug il

1l - USER SPECIFIED GENERAL DESIGHN PARAMETERS

CONCRETE :

STRENGTH at 28 days, for BEAMS/SILABS ............. 320.00 Kg/cm”2
for COLUMNS ...vvirverrareann, 240.00 Kg/cm"2

MODULUS OF ELASTICITY for BEAMS/SLABS vvirewrevaes 275.00 T/cm"™2
for COLUMNS ... .vreiiunn e 238.00 T/cm™2

CREEFP factor for deflections for BEAMS/SIARS ..... 2.00

CONCRETE WEIGHT v\ttt i vurrrrrrnraninnatneienncenss NORMAL

SELF WEIGHT . ..vvenrennnnnnreens e 2400,00 Kg/m"3

TENSION STRESS limits {(multiple of (£'¢)1/2) .
S 1.590
N = T X 1 1.590

COMPRESSION STRESS limits {multiple of {£'c)}

At all 1ocabtlons .. irer it irnnaennnnn eea e L4580
REINFORCEMENT :

YIELD Strenghth ..o i iniiniiiinnnnnesses 4,00 T/cm"2
Minimum Cover at TOP .........cu.. e e e 2.50 cm
Minimum Cover at BOTTOM ....c.ivrivrrnnrnnns e 2.50 cm

PCST-TENSIONING:

SYETEM 4t sttt nr i st b i e, BONDED
Ultimate strength of strand ............virveennnn 18,00 T/cm"2
Average effective stress in strand (final) ....... 10.80 T7/cm”2
Strand ArEa. .o v i ittt ey .990 emn2
Min CGS of tendon from TOP. ... viev ittt ronnsons 4,20 cm

Min CGS of tendon from BOTTOM for INTERIOR spans.. 5.60 am

Min CGS of tendon from BOTTOM for EXTERIOR spans.. 5.60 cm

Min average pPreCompression ....vivieeiirieriecianaan 10.00 Kg/cm”™2
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Max spacing between strands (factor of slab depth) 8.00
Tendon profile type and support widths............ (see section 9}

ANALY3IS OPTIONS USED:

Structural system ....{using EQUIVALENT FRAME).... TWO-WAY
Moments REDUCED to face of support ............... YES

Z-INPUT GECMETRY

2.1.1 PRINCIPAL SPAN DATA OF UNIFORM SPANS

5 T F| \ | TOP | BOTTOM/MIDDLE | |
P Y O | : | FLANGE | FLANGE | REF | MULTIPLIER
A P R| LENGTH| WIDTH DEPTH| width thick.| width thick. |BEIGHT| left right
N E M| m | cm cm | cm cm | om cm | oom |
1--2--83———-4————— S5——————- 6-—————— Frer i e Qrrmmrim— 10-—--11----- 12-——-13-
1 U 1 5.20 100.00 2G.00 -5.,00 3.90 .10
2 U 1 5.20 100.00 25.00 .00 3.%0 .10
3 U 1 6.60 100.00 25.00 .00 3.%80 .10
4 U 1 4,00 160,00 20.00 -5.00 3.90 .10
LEGEND
1 - SPAN 3 - FORM
C = Cantilever 1 = Rectangular secticn
2 - TYPE 2 =T or Inverted L section
U = Uniform; prismatic 3 = I section
N = Nonuniform section 4 = Extended T or L section
7 = Joist
8 = Waffle
11 - Top surface to reference line
2.2 -8 UPPOQRT WIDTH AND COLUMN DATA
SUPPORT Lttt e v LOWER COLUMN ---———-- > e UPPER COLUMN —ewemwm >
WIDTH LENGTH B(DIA) D CBC* LENGTH B(DIA) D CRBC*
JOINT cIm m cm cm m cm cm
e Lo e — 2= Frm fmm————— B G —— e Foomm———— g 9-—==10-—-
1 20.00 3.00 20.00 20.00 (1) 3.00 20.00 20.00 {1}
2 20.00 3.00 20.00 20.00 (1) 3,00 20.00 20.00 (1)
3 20.00 3.00 203.00 20.00 (1) 3.00 20.00 20.00 (1)
4 20.00 3,00 20.00 20.00 (1) 3.00 20.00 20,00 (1)
5 20,00 3.00 20.00 20.00 (L) 3.00 20,00 20.00 (1)

*THE COLUMN BCUNDARY CONDITION CODES (CBC)
Fixed at both ends ... (STANDARD} ......iicuvunans e =
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Hinged at near end, fixed at far end .......c.vvuvvn... A

Fixed at near end, hinged at far end ...vvivviriinrerinnnnnen = 3

Fixed at near end, roller with rotational fixity at far end .. = 4

3-INPUT APPLIED LOADING

<---CLASSrw=> R TYPE——— ===~ —mmmm e >
D = DEAD LOAD U = UNIFORM P = PARTIAL UNIFORM
L = LIVE LOAD C = CONCENTRATED M = APPLIED MOMENT

Li= LINE LOAD
SW= SELF WEIGHT Computed from geometry input and treated as dead loading
Unit selfweight W = 2400.0 Kg/m"3

Intensity ( From ... To )} (M or C ...At) Total on Trib
SPAN CLASS TYPE T/m"2 { m m ) {T=m or 7 ...m ) T/m
=l P 3 o 5o G m Fmmeme—— B——m— G
1 L U 200 00 5,20 .B0O
1 D U .300 .00 5.20 1.200
1 SW U .00 5.20 1.920
2 L U ,200 .00 5.20 . 800
2 D U . 300 .00 5.20 1.200
2 SW U .00 5.20 2,400
3 L U .200 .00 6.60 .800
3 D U .300 .00 6,60 1.200
3 SW U .00 6.60 2.400
4 L U .200 .00 4,00 .800
4 D U .300 .00 4.00 1.200
4 SW U .00 4,00 1.920
NCTE: LIVE LOADING is SKIPPED with a skip factor of 75

3.1 - LOADING AS APPEARS IN USER'S INPUT SCREEN PRIOR TC PROCESSING

UNIFORM
{ T/m"2), { CON. or PART. ) {MOMENT)
SPAN CLASS TYPE LINE{ T/m) { T@m or m-m ) { T-m @ m )
—l———— 2=————— Jmm e o Be————— B = i e Jm————— B e e
1 L U . 200
1 D u .300
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2 L U .200
2 D U .300
3 L U .200
3 9] ¥ .300
4 L U .200
4 D U .300
NOTE: SELFWEIGHT INCLUSION REQUIRED
LIVE LOADING is SKIPPED with a skip factor of .75

4 -CALCULATETD SECTION FROPERTTIES

4.1 For Uniform Spans and Cantlilevers only

SPAN - ARER I Yh Yt

cm~ 2 cm”™ 4 cm cm
-l-————————— Rttt 3 fm e e
1 8000, 00 .2667E+06 10.00 10.00
2 10000.00C .5208E+06 12.50 12.50
3 10000.00 .5208E+06 12.50 12.50
4 g000.00 .2667E+06 10.00 10.00
Note:

--- = Span/Cantilever is Nonuniform, see block 4.2

E~ DEAD LCAD MOMENTS, SHEARS & REACTIONS

< 5.1 S PAN MOMENTS {Tm) > < 5.2 SPBN SHERRS (T) >

SPAN M(1l)* Midspan M{r)* SH{L) SH(r)
-—l——————— R i T K e LT e alan L L Tt e il G
1 -1.04 5.58% ~8.93 -6.60 9.63
2 -8.69 2.09 -11.47 -8.83 9.89
3 -11.85 8.72 -9,91 ~12.17 11,59
4 -9.40 1.43 -.21 -8.54 3.5%4
Note

* = Centerline moments

JOINT < 5.3 REACTIONS (T) > <= 5.4 COLUMN MOMENTS (Tm) -
i e 2r— e Lower columns—---Upper columnsg-——---
6.60 -.54 -.50

2 ig.486 .12 11
3 22.07 ~.20 -.18
4 20,12 .26 .25
5 3.94 .11 .10
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6 - LIVE LOATD MCMENTS, SHEARS & REACTIONS

<-- 6,1 LIVE L. OA D SPAN MOMENTS (Tm) and SHEAR FORCES (T) -->
Lo left* —--—- > <--=- midspan ---> <---~ right#* -~-=- » <--S5SHEAR FORCE-->
SPAN max min max min max min left right
~l————==- 2mmm S T Smmm e B m————— T B e 9--
1 -.27 05 1.45 .25 ~-2.23 -.28 ~1.70 2.46
2 -2.18 -.34 1.35 -1.06 -2.46 .37 -2.02 2.14
3 -2.55 -.30 1,95 -.51 -2.33 -.43 -2.67 2.61
4 ~2.22 ~.53 87 -.53 -.13 08 -2.14 1.10
Note:

* = Centerline moments

<- 6.2 REACTIONS (T} - Lmmme——— 6.3 COLUMN MOMENTS (Tm) ———————~ >
<--— LOWER COLUMN -~~> <--— UFPER COLUMN -—->
JOINT max min max min max min
=l B e e — 3 dm—rm———— S G Fm———
1 1.86 -.15 03 -.17 a3 -.16
2 5.00 1.65 11 ~. 07 .10 -.07
3 5.50 1.65 .07 -, 12 .07 -.11
4 5.00 1.70 .12 -.07 .12 -.06
5 L.47 -.41 .09 -.05 .08 -.05

Note: Block 6.1 through 6.3 values ars maxima of all skipped loading cases

7 - MOMENTS REDUCED TQO FACE-QF-SUPPORT

7.1 REDUCETD DEAD LOAD MOMENT3 (Tm)

SPAN <= left* -> <- midspan -> <- right+* ->
it B A LT e e e e e e
1 -.40¢ 5.56 -7.98
2 ~7.83 2.08 -10.50
3 -10.65 8,72 -8.77
4 -8.5¢ 1.43 L 17
Note

* = face-of~gupport

7.2 REDUCETD LIVE LOAD MOMENTS (Tm)

=== left* ——-——- > <=--- midspan ---->  <--—--
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SPAN max min max min masx min
—l-m e Do Jmmm e formmm e S e T E——m—— T—————
1 -.11 04 1.45 ~.25 -1.9% -.28
2 -1.9% -.22 1.35 -1.06 -2.25 -.25
3 ~2.29 -.30 1.95 -.51 -2.07 -.43
4 -2.01 -. 40 .87 -.53 -.{02 05
Note:

¥ = face-of-support

g - SUM OF DEAD AND LIVE MOMENTS {Tm}
Maxima of dead load and live lcad span moments combined
for serviceability checks ( 1.00DL + 1.00LL )
mmmm left® —wee—- > <---- midspan ——==> Lo right* —---- >
SPAN max min max min max min
-l 2o 3o 4o S——mmm e B T
1 ~. 5Bl -.36 7.01 5.31 -9, 97 -8.26
2 -9.7¢ -8.05 3.44 1.03 -12.75 -10.,75
3 -12.94 -10,95 10.67 8.22 -10.84 -9.20
4 -10.58 -8.96 2,31 .90 15 22
Note

* = face-cf~support

9 - SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

2.1 PROFILE TYPES AND PARAMETERS

LEGEND:
For Span:
1 = reversed parabola
2 = simple parabola with straight portion over support
3 = harped tendon

For Cantilever:
1 = simple parabola
2 = partial parabola
3 = harped tendon

9.2 TENDON PROFITLE

TYPE X1/L X2/L X3/1L A/L
—————————— I R e e e BB
1 1 100 500 100 000
2 1 100 500 100 , 000
3 i 100 500 .100 000
4 1 100 500 L100 000
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9.3 - SELECTED POST-TENSIONING FORCES AND TENDON DRAPE

Tenden editing mode selected: TENDON SELECTION

Lo SELECTED VALUES ~————wm- > <=-- CALCULATED VALUES --->

FORCE <- DISTANCE OF CGS (cm) ~> P/A Whal Wkal

SPAN {T/-) Left Center Right {(Kg/cm™2) (/- {(%DL)
el 2w 3 dommm e B B T B

1 108.326 -15.00 ~19.40 -9.20 13.67 2.361 76

2 114,746 -9.20 -19.40 -4.20 11.47 4,311 120

3 118.777 -4.20 -19.4¢0 -9.20 11,98 2.794 78

4 111.049 -9.20 -16.,40 -15.00 13.88 4.053 130

Approximate weight of strand ............ e . 171.0 Kg

9.35 - TENDON SELECTION DATA:

TYPE SEL. FORCE <—————— oo TENDON EXTENTS -——-rm——— e >
(T ) <l> <2> <3> <4
il e e | ===~ | === | =———= | -=—-- | = [=m—== o o e |
A 10 11.46 | >

8.5 REQUIRED MINIMUM PO ST -TENSIONTING FORCES (T )

<— BASED ON STRESS CONDITIONS -> <- BASED ON MINIMUM P/A ->
SPAN LERFT* CENTER RIGHT* LEFT CENTER RIGHT
—— Ll 22— ———— e Jomm e R ettt Hm———— e T
1 00 00 22,19 80,00 80.00 80,00
2 00 00 6.88 100.00 100.00 100,00
3 8.34 00 Q0 100.00 100.00 100.00
4 26.84 00 00 80,00 80.00 80.00
Note '

* = face-of-support

9.6 SERVICE STRE®SGSES {(Kg/om”2) (tensicn shown positive)

LEFT*®* RIGHT*
TOR BOTTOM TOP BOTTOM

max-T max-C max—T max-C max-T max—-C max-mT max—_C

-l Y 3 dm———— S f—m————— T —————— G 9—-
1 e -13.%6  —-———- -13.49 e -13.79 ————-
N -5.39  ————- -21.38 ——=—= -11.62  —seee
3 - -11.38 ————= -17.49  ————= -4.61  —-=—-
4 e -14.09  -————- -20.50  —=——= -15.87  —==we
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ACI-99
Note
* = face-of-support
CENTER
TOP BOTTOM
max-T max—-C max-T max-_

Dt e T A B dmmem e B e
r e -26.05  ———m- -7.67

2 1.81 -3.98 - -24.76
e -21.58% ————- -8.26

4 e -8.98  ~———- -24.04

9.7 PCST-TENSIONING BALANCED M OMENT S, SEEARS & REACTIONS

<-——- S PAN MOMENTS (Tm | --> <-= SPAN SHEARS (T } -->
SPAN left* nidspan right* SH(1) SH{r)
-l 2o Jmmmm e d——mmm e B G
1 .30 -3.71 8.23 -.23 -.23
2 5.59 -6.57 10.862 .21 .21
3 10.68 -6.66 6.28 ~.24 -.24
4 g.81 -3.61 37 L 44 .44
Note:
* = face-of-support
<-—REACTIONS (T )--> <--  COLUMN MCMENTS ({(Tm |} -->
~jolnt~—m——mm———— R e L B Lower columns---——- Upper columng-—-~-—-
1 226 .263 . 248
2 -.441 .115 .108
3 . 459 -.001 -.001
4 -.689 -.128 -.119
5 444 -.198 -.186

10 -FACTORETD MOMENTS & REACTIONS

Calculated as ( 1,40D + 1.70L + 1.00 secondary moment effects)

10.1 FACTORED DESIGN MOMENTS (Tm)
=== left* ~————- > <---- midspan ----> e —— right* ~we—- >

SPAN max min max min max min
L 2 K - B e e G m e ===
1 -.22 .04 11.35 8.46 ~-12.,89 -9,98

2 -12.41 -9.45 6.58 2,48 -17.77 -14.31

3 -17.98 -14.61 17.12 12,95 -13.,41 -10.63

4 -13.29% -10.55 4.76 2.38 63
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* = face-cf-support

10.2 SECONDARY MOMENTS  (Tm)
SPAN <-- left* --> <= midspan -> <=- right* -->

“l-———————— e Rl et T e e
1 .53 1.10 1.66
2 1.89 1.35 .82
3 .82 1.60 2.38
4 2.12 1.27 .43
Note:

* = face-of-suppezxt

10.3 FACTQRED REACTICNS 10.4 FACTORED COLUMN MOMENTS (Tm)
{T} <-- LOWER column —--> <-- UPPER column -->
JOINT max min max min max min
~le————————— e 3= e B Gumrmm—————— Fm———
1 12.62 9.20 -.43 ~.78 -. 41 -“.73
2 33.90 28.20 47 16 45 15
3 40.71 34,16 -.15 -, 48 -.14 -.45
4 35.98 30.37 44 13 42 12
5 8.46 5.28 10 -.L4 10 -.13

11 -¥MILD STEEL

Support cut-off length for minimum steel (length/span) ... .17
Span cut-off length for minimum steel (length/span) ... .33
Top bar extension beyond where required ...,.......... 50,00 cm
Bottom bar extension beyond where reguired ........ veaes B0L00 cm

REINFORCEMENT based cn NO REDISTRIBUTION of factored moments

11.1 TOTAL WEIGHT OF REBAR .0 Kg RVERAGE = .0 Kg/m"~2
TQTAL AREA COVERED 336.00 m"2

11.2.1 3TEEREL AT MID-SPAUN
TOPR BOTTOUM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SFAN  (cm”2)} <--~ULT-——-- TENS—~——~——= > {am"2) <——-ULT - TENS~--———-——- >
el Z2mmm Jmmrene e o S G T Brmmem—me G —
1 00 .0 .0 .0) 0 .0
2 00 o .0 .0 .0 0 .0
3 L0 Ny .0 .0} 00 .0
4 0o .0 .0 .0) O .0
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11.3.1 STEEL AT SUPPORTS
T0P BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
JOINT {cm"2) <-=~ULT-——-- MIN-—-—-————~~ > {cm”2}) <-——-ULT~=---- MIN-—=~—=~—- >
-=l--—-— 2o Jrem—m———— d———mme S e f-—m e Fmm G- G——-=
1 0 { .0 0 oy 00 .0 .0 .0)
2 o ( .0 0 0y .00 .0 .0 .0)
3 0 ( .0 0 0) 00 .0 .0 .0)
4 0 .0 0 0} 00 .0 .0 .0}
& 0 .0 .0 0} 00 .0 .0 0}
11.2.2 & 11.3.2 LISTING OF THE ENTIRE PROVIDED REBAR

SPAN ID LOCATION NUM BAR LENGTH [cm] AREA [cm”2]

e B o B f——— Jmm

Notes:

Bar location - T = Top, B = Bottom.

NUM - Number of bars.

For two-way systems a minimum of 4 bars is specified over the supports.
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bars.

11.5.1 ARRANGEMENT OF TOP BARS
——————— | mrm—mmmmem TOP STEEL ==m=m==—mmmmmeme e |
SPAN | ID LOCATION | NUM RBAR  LENGTH [cm] |
Sl REET EEVEE e 3 | === =B e o
11.5.2 ARRANGEMENT OF BOTTCM BARS

——————— | mm====== BOTTOM STEEL —--m=mm—mm————mmm |
SPAN | ID LOCATION | NUM BAR  LENGTHE [cm] |
I 3--——- | = dmme Gmmm e mmmm -

12 - PUNCHING S HEAR CHECK

LEGEND:

CONDITION., . = INTERIOR COLUMHN

END COLUMN

CORNER COLUMN

EDGE COLUMN (PARALLEL TO SPAN)

= EDGE BEAEM, WALL, CR OTHER NON-CONFORMING GEOMETRY
PERFORM SHEAR CHECK MANUALLY

& = STRIP TCC NARRCW TO DEVELOP PUNCHING SHEAR

U W N
bl

CASE..,..... 1 = STRESS WITHIN SECTION #1 GOVERNS {(COL.CAP OR SLAB}
2 = STRESS WITHIN SECTION #2 GOVERNS {(DROP PANEL COR SLAB
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ACI-99
FACTORED ACTIONS <= PUNCHING SHEAR STRESSES IN Kg/cm"2 ->
shear moment due to due to allow- STRESS
JNT CORD. T T~m shear moment TOTAL able RATIC CASE
—le— =2 Jrmee——— drmm e i f———— T B—rmm—— 9-——c= 10-
1 3 12.62 1.51 14.08 .42 14.50 16,38 .89 1
2 4 33.90 92 19,01 1.52 20.53 16.38 1.28 1
3 4 40.71 93 19.12 1.21 20.33 16.38 1.24 1
4 4 35.98 .86 20.18 1.42 21.60 16.38 1.32 1
5 3 8.46 .27 9.44 4,05 13.49 16.38 .82 1

PUNCHING SHEAR STRESS IN ONE OR MORE LOCATIONS EXCEEDS THE PERMISSIBLE
VALUE. PROVIDE SHEAR REINFORCEMENT, OR ENLARGE THE SECTION RESISTING THE
PUNCHING SHEAR

13 - MAXIMUM S P AW DEFLECTTIONS

Concrete's modulus of elasticity ........... ... B = 275.00 T/cm"2
Creep factor ,....vvievvnnnn et e K = 2.00
Ieffective/Igross... (due to cracking).......... K = 1.00

Where stresses exceed 1,616(fc*)1~1/2 cracking of section is allowed for.
Values in parentheses are (span/max deflection) ratios

Ciavanns DEFLECTION ARE ALL IN cm , DOWNWARD POSITIVE....... >
SPAN DL DL+PT DL+PT+CREEF LL DL+PT+LL+CREEP
“l-mrem e —— 22— Jmrmme e e o intales e T f——m——
1 .2 .1 .3{ 2058) .0{11105} L3(.1736)
2 .0 -.1 -.3( 1712) LQ (R -.3( 1691)
3 .2 .1 .2 2904) .0(14645) L3 2423)
4 .0 .0 -.1( 3249) .0{55830) -.1( 3435}
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16 - FRICTION, ELONGATION AND LONG TERM STRESS LOSSES

16.6 LONG TERM STRESS LOSS CALCULATIONS

16.6.1 INPUT PARAMETERS

Type of strand ...... . ivvvivn.. e e LOW LAX
Modulus of elasticity of strand .........0vu.r... C b 1870.00 T/cm~2
Average weight of concrete ......... Vel e NORMATL
Estimate age of concrete at 9Eressing v v . 3 days
Modulus of elasticity of concrete at stressing ........... 238,00 T/cm"2
Modulus of elasticity of concrete at 28 days ..vvvvenenn.. 275.00 T/cm~Z
Estimate of average relative humidity .......... e 80.00 %
Volume to surface ratic of member .........oveuvveune.. e 12.50 cm
16.6.2 CALCULATED LONG-TERM STRESS LOSE (average of all tendons)
{———— STRESS {(T/cm™2) w-—-—- >
SPAN start center right
B 2 3 Gram—
1 51 .50 57
2 50 65 61
3 .60 .56 .53
4 .61 .62 .54
16,7 FRICTION AND ELONGATION CALCULATIONS
16.7.1 INPUT PARAMETERS
Coefficient of angular frictiocn (meu) ........... e .170  /rad
Coefficient of wobble friction (K) .v.vvvunrernnnnn.. e .0016 /m
Ultimate strength of strand ........cvveernn.. e e 19.0 T/cm™2
Ratio of jacking stress to strand's ultimate strength ..., .750
Anchor set ........ P T T S r e . .600 om
Crosg-sectional area of strand ........... e e .9%0 om”2
1€.7.2 CALCULATED STRESSES (average of all tendons) :
LENGTH <TENDCN HEIGHT (cm )> Horizontal ratios <-- STRESS(T/cm 2)-->
SPAN m P start c¢enter right X1/L %2/IL, X3/L start center right
-l-——-- e e §-———— S R T-—— G- R 10—~-- 1l-—————- 12w
1 5.20 1 -15.0 -19.4 -9.2 .10 .50 .10 10.86 11.04 11.34
2 5.2¢0 1 -9.2 -19,4 -4,2 .10 .50 .10 11.41 11.59 12.18
3 6.60 1 -4.2 ~15.4 -9.2 .10 .50 .10 12.18 12.1¢ 11,74
4 4,00 1 -9.2 -18.4 -15.0 .10 V50 .10 11.66 11.22 11.05

Nete: P= tendon prefile (refer to legend of data blogk 9)

Stresses at each location are the average of strands after anchor set,

and after long-term losses
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1¢.8 TENDON SELECTICN AND DATA:

e i TENDCN EXTENTS —rm—rwe > ELONGATION Stress ratios
TYPE QOFF FORCE CANC— SPANS S =—w—— >CAN LEFT RIGHT Anch. Max.
<1><2><3><4d> {cm) (cm}
e e e fom e S Gr—————— F=——— G
A 10 11,46 | mmmmmm—m———= .0 12.5 .67 .68

Note: Force is the average value per strand (T)
Stress ratios are at anchorage (7) and maximum alcong tendon (8)
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| ADAPT CORPORATION
| STRUCTURAL CONCRETE SOFTWARE SYSTEM |
| 1733 Woodside Road, Suite 220, Redwood City, California 24061
ADAPT-FT FCR POST-TENSIONFD REAM/SLAB DESIGN
Version 7.10 AMERICAN (ACI 318-99/UBC-77)
ADAPT CORPORATION - Structural Concrete Software System !
[
!
\

Phone: (650)306-2400, Fax: (650)364-4678
Email: Support@AdaptSoft.com, Web site: http://www.AdaptSoft.con
DATE AND TIME OF PROGRAM EXECUTICN: Bpr 19,2024 At Time: 16:17
PROJECT FILE: 1l - Line A

!
\
|
| 1733 Woodside Road, Sulte 220, Redwcod City, California 94061
I
!

PROJECT TITLE:
senmimon - emeTsusn 4 ¥u (euius ;e trwayy v.qrugiad

1 - USER SPECIFIED GENERARL DESIGHN PARAMETERS

CONCRETE ;

STRENGTH at 28 days, for BEAMS/SLABS . ..uvvrvrer... 320.00 Kg/com~2
for COLUMNS ... irnvsnnnans 240.00 Kg/cn"2

MCDULUS OF ELASTICITY for BEAMS/SLABS ....vvvurn.. 275.00 T/cmn?2
for COLUMNS .....vvvunn. Ve 238.00 T/cm~2

CREEP factor for deflections for BEAMS/SLABRS ..... 2.00

CONCRETE WEIGHT ...viveioveveenna e e e NORMATL

SELF WEIGHT ......... e e e e e 2400.00 Kg/m"3

TENSION STRESS limits (multiple of (f£'¢)l1/2)

AL TOP v vesvnmrannnnnns et ar e et e e 1.590

At Bottom ..., i i e e e 1.590
COMPRESSION STRESS limits (multiple of (f'c)}

At 2ll 1oCations vuuivstnrrnnrenronnnennnenens . . 450
REINFORCEMENT :

YIELD Strength ... inriiiinernann Ve e 4,00 T/em”2
Minimum Cover at TOP .uuteernninvreenrorasn, e 2.50 om
Minimum Cover at BOTTOM .. rewernnnnnann e 2.50 om
POST-TENSIONING:

SYSTEM v i it it ie v i st tnnnss ha e e e e e e BONDED
Ultimate strength of strand ..... e b e e 1%.00 T/em™2
Bverage effective stress in strand (final) ..... ‘s 10.80 T/cm"2
Strand @rea. ... vt e e, . 990 cm~2
Min CGS of tendon from TOP....... A e s 4,20 cm
Min CGS of tendon from BOTTCM for INTERIOR spans.. 5,60 om
Min CGS of tendon from BOTTOM for EXTERICR spans.. 5.60 cm

Min average PrecompresSLion .. eee.esvee.. e 10.00 Kg/cm” 2
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YMax spacing between strands (factor of slab depth) 8.00
Tendon profile type and support widths............ (see section 9)

ANALYSIS OPTICNS USED:

Structural system ....{using EQUIVALENT FRAME).,.. TWO-WAY
Moments REDUCED to face of support ............ M. YES

2-~INPUT GEOMETRY

2.1.1 PRINCIFAL SPAN DATA OF UNIFORM SPANS

35 T F| i | TOP | BOTTOM/MIDDLE | !
P Y 0Of | | FLANGE | FLANGE | REF | MULTIPLIER
A P R| LENGTH| WIDTH DEPTH| width thick.| width thick, |[HEIGHT| left right
N BE M| m | cm cm | cr cm | ch cm | cm |
“l-m2e-3-———deee— B f——————= Fro——— B Qoo —— 10~—===11-m=—= 12——--13-
1 U 1 5.55 100.00 20.00 00 .10 2.60
2 u 1 5.20 100.00 20.00 .00 .10 2.80
3 N 12 5.20 100.00 20.00 .00 10 2.60
4 U 1 7.80 100.00 25,00 .00 .10 2,60
LEGEND
1 - 8PAN 3 - FCRM
C = Cantilever 1 = Rectangular section
2 ~ TYPE 2 =T or Inverted L section
U = Uniform; prismatic 3 = I section
N = Nonuniform section 4 = Extended T or I section
7 = Joist
8 = Waffle

11 ~ Top surface to reference line

2.1.2 DETAILED DATA FOR NOWUNIFORM SPANS

The following are geometry of nonuniform spans and/or cantilevers.
Left distance is from left support centerline to start of a span segment,

o | | TOP | BOTTOM/MIDDLE | |
S Q| LEFT | | FLANGE | FLANGE | REF | MULTIPLIER
E R |DISTANCE| WIDTH DEPTH| width thick.| width thick.|HEIGHT| left right
G M | m | cm cm | cm cm | om cm | oom |
—l——2e fomm B G—————— T Br————— Qe —— 10-~—=1l--——~ 12-——-13~
SPAN: 3
1 1 .00 100.00 20.00 .00 10 2,60
2 1 .10 100.00 20.00 .00 .10 2.60
3 1 4.20 100.00 25.00 .00 .10 2.60
4 1 5,10 100.00 25.00 .00 .10 2.60
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2.2 -8UPPORT WIDTH AND COLUMN DATRA

SUPPORT Lmmmm——— LOWER COLUMN —--=w- > Lommmme UPPER COLUMN —=——=~- >
WIDTH LENGTH B(DIA} D CBC* LENGTH B(DIA) D CBC*
JOINT cm m om cm m cm cm
=l 2m—mmm———— 3 L S Brom— - P e 9-~--10~--
1 20.00 3.00 20,00 20.00 {1) 3.00 20.00 20.00 (1)
2 20.00 3.00 20,00 20.00 (1) 3.00 20,00 20.00 (1}
3 20.00 3.00 20.00 20.00 (1) 3.00 20.00 20.00 (1
4 20.00 3.00 20.00 20.00 (1) 3.00 20.00 20.00 (1)
5 20.00 3.00 20.00 20.00 (1} 3.00 20.00 20.00 (1)
*THE COLUMN BOUNDARY CONDITION CODES {CBC)
Fized at both ends ... (STANDARD) .. vvvurnrnennn. e e e = 1
Hinged at near end, fixed at far end ............ N vaae = 2
Fixed at near end, hinged at far end .........oe..... et e =3
Fixed at near end, roller with rotational fizity at far end =4
3-INPUT APPLIETD LOADING
<-—-CLASS---> R e e L TYPEm~—mm o e e >
D = DEAD LOAD U = UNTFORM P = PARTIAL UNIFORM
L = LIVE LOAD C = CONCENTRATED M = APPLIED MOMENT
Li= LINE LOAD
SW= SELF WEIGHT Computed from geometfry input and treated as dead loading
Unit selfweight W = 2400.0 Kg/m"3
Intensity | From ... To ) (M or C ...At}) Total on Trib
SPAN CLASS TYPE T/m"2 { m m ) (T-mor T ...m) T/m
e 2--mm— 3 oo L ettt G——— e —— T — e R ey G
1 L U .200 00 5.55 540
1 D U . 300 00 5.55 . 810
1 sW U 00 5.55 1.296
2 L U .200 .00 5.20 . 540
2 D U 300 .00 5.20 . 810
2 SW U .00 5.20 1.296
3 L U .200 .00 .10
3 L U .200 .10 4.20
3 L U 200 4.20 5.10
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3 L 8) .200 5.10 5.20 .5490
3 D U .300 .00 .10 .810
3 D U .300 L10 4,20 .810
3 D U .300 4.20 5.10 .810
3 D o) 300 5.190 5.20 810
3 SW P .00 .10 1.296
3 SW P .10 4,20 1.296
3 SW P 4.20 5.10 1.620
3 SW P 5.10 5,20 1.620
4 L U .200 .00 7.80 .540
4 D U L300 .00 7.80 L810
4 s U .00 7.80 1.620
NOTE: LIVE LOADING is SKIPPED with a skip factor of 15

3.1 - LOADING AS APPEARS IN USER'S INPUT SCREEN PRICR TO PROCESSING

UNIFORM
{ T/m"2), ( CON. or PART. ) (MOMENT)

SPAN  CLASS TYPE LINE{ T/m) { TE&m or m-m ) { T-m @ m )
-1 2= 3—mm—————= L G —— e e T B
1 L u .200

1 D U .300

2 L u .200

2 D U .300

3 L U .200

3 D o: .300

4 L U .200

4 D U .300

NOTE: SELFWEIGHT INCLUSION REQUIRED

LIVE LOADING is SKIPPED with a skip factor of .15
4 - CALCULATED SECTION PROCPERTTIES
4.1 For Uniform Spans and Cantilevers only
SPAN AREA I Yb Yt
cm”2 cm”™ 4 felul cm

—lem e 2 Frmm e e e e

1 5400.00 .1800E+0¢ 10.00 10.00

2 5400.¢C0 . 1800E+0¢6 10.00 10.00

3 JE—— —_ —_— ———

4 6750.00 .3516E+06 12,50
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-~~~ = Span/Cantilever is Nonuniform, see block 4.2

4.2 - Computed Section Properties for Segments of Nonprismatic Spans

Section properties are listed for all segments of each span

A= cross-secticnal gecmetry Y¥t= centrcidal distance to top fibex
I= gross moment of inertia Yb= centroidal distance to bottom fiber
SPAN AREA I Yb Yt
(SEGMENT) cmh 2 cm™4 cm cm
——————————————— 2 e B e e e B
SPAN 3

1 5400,00 .2100E+06 10.00 10.00

2 5400.00 .1800E+06 15.00 10,00

3 6750,C0 .3516E+06 12.50 12.50

4 6750.00 .4101E+06 12.50 12,50

5- DEATD LOATD MOMENTS, SHEARS & REACTIONS

<5.1 83 PAN MOMENTS (Tm} > < 5.2 SPAN SHEARS (T} >

SPAN Ml Midspan M{r)* SH{l) SH{r)
—_—l——————— D ettt Jrm e e e e o —— e R e R LT
1 -1.16 4.13 -6.80 -4.83 65.86
2 -6.55 2.41 -2.86 ~-5.18 4,77
3 -2.560 .02 ~11.66 -3.76 7.52
4 -12.75 10.95 -2.31 ~10.82 8.14
Note

* = Centerline moments

JOIRT < 5.3 REACTIONS (T) > <- 5.4 COLUMN MOMENTS {Tm) ->
-—l--——— Am——— Lower columns----Upper columng--——--
1 4.83 -.60 .56
2 13.05 .13 .12
3 8.52 .16 L15
4 18.33 -.57 -.53
5 g.14 1.20 1.11

6 - LIVE LOAD MOMEDNTS, SHEARS & REACTIONS

<-- 6,1 L IVE L A D BSPAN MOMENTS (Tm) and SHEAR FORCES (T} -->
<===== left* -——-- > <--- midspan ---> <---- right#* ----- > <--SHEAR FORCE-—>
SPAN max min max min max min left right
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e ————— 2 3~ o S—mm B —m———— Tom—m———m o= G--

1 -.30 .06 1.06 -, 23 -1.73 -.35 -1.24 1.7¢6

2 -1.66 -.46 .86 -.42 ~1.13 05 ~1.57 1.24

3 -1.13 .06 .77 ~.68 -2.68 -.52 -1,17 1.78

4 -2,91 -.43 2.40 -.28 -.51 .06 -2.41 1.80
Note:

* = Centerline moments

<— 6.2 REACTICNS (T) =P Lem—————— 6.3 COLUMN MOMENTS {Tm) —-——rwmew- >
<--- LOWER COLUMN ---> <—-- UPPER COLUMN --->
JOINT max min max min max min
ol d—mm e ——— B o Bt e e B — =
1 1.38 -.14 .04 -.20 G4 -.19
2 3.52 1.33 .15 -.11 14 -.10
3 3.14 . 87 .15 -.12 14 -, 11
4 4.40 1.33 10 ~,21 0% -, 20
5 1.92 ~,12 30 -.04 28 -.04

Note: Block 8.1 through 6.2 values are maxima of all skipped loading cases

T - MOMENTS REDUCED TC FACE-OF-SUPPORT

7.1 REDUCETD DEAD LOAD MOMENTS  (Tm)

SPAN <- left* -> <~ midspan -> <- right* ->
e R B e T 2 e e
1 -.69 4.13 -6.13
2 -5.94 2.41 -2.40
3 -2.20 .09 ~10.92
4 ~11.68 10.95 -1.51
Note:

* = face~of-support

7.2 REDUCED LIVE LOAD MOMENTS  (Tm)

L left* ————--- > <---—- midspan -—---~> L right* —-=--- >
SPAN max min max min max min
~lmm e D e 3o e R B mmmm e y R
1 -. 1% .05 1.06 -.23 -1.56 ~.34
2 -1.51 -.37 86 -.42 -1.02 04
3 ~1.01 03 77 ~-.68 -2.50 ~.43
4 ~2.67 -.42 2.40 -.28 -.33 05

* = face-of-support
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8 - SUM CF DEAD AND LIVE MOMENTS (Tm)

Maxima of dead load and live load span moments combined
for serviceability checks ( 1.00DL + 1.00LL )

L left* ————wn > <-—-- midspan ---->  <————- right* ----- >
SPAN max min max min max min
e Quom e B e domme e §m— - Grommmm e T
1 -.87 -.63 5.19 3,90 -7.69 “6.47
2 -7.45 -6.31 3.27 1.99 -3.42 ~-2.36
3 -3.21 -2.16 .86 -.59 -13.42 -11.35
4 -14.35 -12,10 13.35 10.67 -1.84 -1.46

* = face-of-support

9 - SELECTED PCST-TENSIOMING FORCES AND TENDON PROFILES

9.1 PROFILE TYPES AND PARAMETERS

LEGEND;
For Span:
1 = reversed parabola
2 = simple parabcla with straight portion over support
3 = harped tendon

For Cantilever:
1 = simple parabola
2 = partial parabola
3 = harped tendon

9.2 TENDOTNW FPROFILE
TYPE X1/L xX2/1 X3/L A/L
—————————— e Ry Rt T Dy SRS S . VU
1 1 .100 500 .100 000
2 1 100 500 .100 000
3 1 100 500 . 100 000
4 1 .100 500 100 (o]o]4]

9.3 - SELECTED POST-TENSIONING FORCES AND TENDON DRAPE

Tendon editing mcde selected: TENDON SELECTION

Lo SELECTED VALUES —~—————n >  <--— CALCULATED VALUES --->
FORCE <~ DISTANCE CF CGS (cm) -> P/A Whal Wbhal
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SPAN {T/-} Left Center Right (Kg/cm”2) (T/-) (DL}
el e 2o e 3—————— dr—rem - S G Foam—mm 8--
1 69.313 -10.00 -14.4¢ ~4.20 12.84 1.314 62
2 73.058 ~4.20 -14.40 -4.20 13.53 2.205 105
3 73.876 -4.20 -14.40 -4,20 13.068 2,229 103
4 71.871 -4.,20 -19.40 -12.50 10.65 1,044 43

Bpproximate weight of strand .......... e . 115.4 Kg

9.35 - TENDON SELECTICN DATA;:

TYPE SEL. FORCE <-——mmw———mmmmmmmmo TENDON EXTENTS w=———-—m e >
(T ) <1> <2> <3> <4>
mlommm2eeo - Bromm | mmmem |- e | -mm-- | e | = i et B LI EEES !
A 6 11.96 < >

9.5 REQUIRED MINIKUM POST-TENGSIONTING FCRCES (T }

<~ BASED ON STRESS CONDITICNS -> <- BASED ON MINIMUM P/A ->
SPAN LEFT* CENTER RIGHT* LEFT CENTER RIGHT
B Y 3 L e T S G m V==
1 00 1.03 26.36 54.00 54.00 54.00
2z 24,16 00 oo 54,00 54,00 54.00
3 0o 0 40,17 54.00 54.00 67.50
4 46,30 53,50 00 67,50 67.50 67.50

* = face-of-support

9.6 S ERVICE STRESGSES {Kg/cm”2) {tension shown positive)

LEFT*™* RIGHT*
TOP BOTTOM ToPR BOTTOM

max-T max-C max—T max-C max-T max~C max-T max-C
=l 2 B ———— d-mmm S e e T B m e G-
1 e -12.04  ~-——- —14.47 4,53 ~2.22 === ~30.67
2 3.18 -3.17 e ~-29.58 —-———- -24.47  ———w- -8.27
3 e ~25.44  —-=——- -7.20 12,30 ~———— e -34.17
4 15,51 —mmme o -37.09  ————= -7.50 e -14,49

CENTZER
TOP BOTTOM
max-T max-C max-T max-C
—lm e A 3 o mm e S
i -27.19 1.52 -5.68
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9.7 POST-TENSIONING BALANCETD MOMENTS, SHEARS & REACTICNS

<-- 3 PAN MOMENTS (Tm ) --> <-— SPAN SHEARS (T ) -->
SPAN left* midspan right* SH(L} SHir)
mrle———— 2o K Rttt T Smmmm o————--
1 .33 -2.61 4,52 .04 .04
2 4.50 -2.99 4,35 .04 .04
3 4.33 ~2.78 6.89 -.14 -.14
4 6.95 -4.19 .67 .02 .02

Note:
* = face-of-support

<-—REACTIONS (T )--> <-- COLUMN MOMENTS (Tm )} —-->
~joint————e————— i T Lower columng--—-—-- Upper columns—-—---
1 -.042 .287 271
2 001 .001 .001
3 .184 -,015 -.014
4 ~.166 .015 014
5 .022 -.35¢4 -.3289

10~-FRACTORED MOMENTS & REACTIONS

Calculated as ({ 1.40D + 1.70L + 1.00 secondary moment effects)

10.1 FACTORED DESIGN MOMENTS  (Tm)

Lo left* ———-—- > <---- midspan ----> e — right* ----- >
SPAN max min max min max min
~lem——————— 2o 3 Am—m i S G ————— — F o e
1 -.72 -.31 8.03 5,83 -10.90 -8.83
2 ~1G.58 -8.62 5.06 2.88 -4.97 ~3.18
3 -4.,70 -2.92 1.88 ~.57 -18.73 -15.21
4 ~20.03 -16.21 20.18 15.¢62 -1,99 -1.35

* = face-of-support

10.2 SECONDARY MOMENTS (Tm)

SFAN <-- left* --> <- midspan -> <—- right* -->
R iatat e 2 e Frerrm Jmmmiee
1 55 .44 33
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3 .10 .46 .81
4 .85 77 .68
Note;

* = face-of-support

10.3 FACTORED REACTIONS 10.4 FACTORED COLUMN MOMENTS {Tm)
(T} <-- LOWER coclumn --> <-- UPPER cclumn ==>
JOINT max min max min max min
—lum— e R K et do—mmm e B R tat T
1 9.07 6.47 ~.47 -.88 -.44 -.83
2 24.25 20.52 43 -.01 40 o8]
3 17.45 13.25 .45 0l 43 01
4 32.97 27.75 -.61 -1,14 -.57 -1.086
5 14.67 11.22 1.84 1.26 1.71 1.17

11-MILD 5 TEEL

Support cut-off length for minimum steel (length/span) ... 17
Span cut-off length for minimum steel(length/span) ... .33
Top bar extension beyond where required ............. 50.00 ecm
Bottom Dbar extension beyond where required ............. 50.00 cm

REINFORCEMENT based on NO REDISTRIBUTION of factored moments

11.1 TOTAL WEIGHT OF REBAR = 27.1 Kg AVERAGE = .2 Kg/m™2
TOTAL AREA COVERED = 173.14 m~2
11.2.1 STEETL AT MID-SPAN
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SPAN (cm”™2) <=--ULT----- TENS-—=————- > {em”2) <-—-ULT----- TENS-—~~——-—- >
R R 3= dromm S-mmmme e Em———rr——— T Grmmm 9——--
1 L0 0 .0 L0 00 .0 0 .0}
2 L0 0 .0 .0 00 g .0 0 .0}
3 00 0 .0 . 0) 00 .0 .0 .0)
4 L0 .0 .0 .0} 3.9 | 3.8 0 .0)
11.3.1 5TEEL AT SUPPORTS
TOP BOoOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
JOINT  (em”2) <~==ULT--~—- MIN-~—===~~— > {(cm*2) <===ULT-—~—~- MIN—m——————m >
—=1~-———- 2mmmm 3 d-——m—— Smmm e G- Tro—————= e 9-——-
1 0 ¢ 0 0 .0} 0 ( 0 0 0
2 0 ( 0 o .0} a o 0 0 )
3 0 ¢ 0 0 .0} 0 f 0 0 0}
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4 .8 B .0 Q) 00 .0 0 .0)
5 00 0 .0 .0) 0 .0 0 L0}
11.2.2 & 11.3.2 LISTING OF THE ENTIRE PROVIDED REBAR

SPAN ID LOCATION NUM BAR LENGTH [cm] AREA [cm”2]

]l 3 4w fmm G ——— —— T
4 1 T 4 # 5 = 100 8.0
4 2 B 14 6x 334 2.8
4 3 B 14 6x 256 2.8

Notes:

Bar location - T = Top, B = Bottom.

NUM - Number of bars.

For two-way systems a minimum of 4 bars is specified over the supports.
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bars.

11.5.1 ARRANGEMENT OF TOP BARS

——————— |=====———=m= TOP STEEL —-===-——==mmmme |

SPAN | ID LOCATION | NUM BAR LENGTH [cm) |

e e B 3-——-- B T fmmmmm
4 | 1 LEPT | 4% 5x 100 |

——————— e B

11.5.2 ARRANGEMENT OF BOTTOM EARS

I
SPAN | ID LOCATION | NUM BAR  LENGTH [cm]|
e T e BT 3-———- |——=4———=Bm——— B ———
4 | 2 CENTER | 1 # 6% 334
4 | 3 CENTER | 1 4 6 x 256
| !

1Z2- PUNCHIUNG SHEAR CHECK

LEGEND:
CONDITION..., 1 = INTERIOR COLUMN

2 = END COLUMN

3 = CORNER COLUMN

4 = EDGE COLUMN (PARALLEL TO SPAN)

5 = EDGE BEAM, WALL, OR OTHER NON-~CONFORMING GEOMETRY

PERFORM SHEAR CHRECK MANUALLY

6 = STRIP TCC NARROW TO DEVELCP PUNCHING SHEAR

CASE....v.vu 1 = 3TRESS WITHIN SECTION #1 GOVERNS (COL.CAP OR SLAB)

2 = STRESS WITHIN SECTION #2 GOVERNS (DROP PANEL OR SILAR)
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ACI-S9
FACTORED ACTIONS <- PUNCHING SHEAR STRESSES IN Kg/cm"2 ->
shear moment due to due to allow- STRESS
JNT  COND, T T-m shear momeant TQTAL able RATIC CASE
—lm——— 2 B fmmm———— D e f———————- T g——— 9-—=-= 10~
1 3 5.07 1.72 i0.12 2.44 12.56 16.38 77 1
2 4 24,25 a3 16.47 1.77 158.24 16.38 1.11 1
3 4 17.45 88 11.85 1.88 13.73 16,38 84 1
4 4 32.97 2,20 15.49 2.87 18.36 16.38 1.12 1
5 3 14,67 3.55 11.52 3.48 15.00 16.38 92 1

PUNCHING SHEAR STRESS IN ONE OR MORE LOCATIONS EXCEEDS THE PERMISSIBLE
VALUE. PROVIDE SHEAR REINFORCEMENT, CR ENLARGE THE SECTION RESISTING THE
PUNCHING SHEAR

13 - MAXIMUM S P A N DEFLECTIONS

Concrete’s modulus of elasticlty .v.vievurrrnas Eg = 275.00 T/cmn~2
Creep fackor .. .verii it ninannnnns veasereas K= 2.00
Ieffective/Igross...(due to cracking)........., K = 1.00

Where stresses exceed 1.616(fc")"1/2 cracking of section is allowed for.
Values in parentheses are {span/max deflection) ratios

<++4+.4..DEFLECTION ARE ALL IN cm ; DOWNWARD POSITIVE....... >
SPAN DL DL+PT DL+PT+CREEP LL DL+PT+LL+CREEF
R i-—————— J-mmrmm dmmmm— S e o G-————=
1 .2 .1 3( 1886) L1( 9800} .40 1581)
2 .1 .0 -.1{ 8633) .0({2557¢) .0(13033)
3 -.1 -.2 -.5{ 088) L0(32133) ~,5( 958)
4 .6 .4 1.3( ¢le) L1( 5745} 1.4( 5be)
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16 - FRICTICON, ELONGATION AND LONG TERM STRESS LOSSES

16.6 LONG TERM STRESS LOSS CALCULATIONS

16,6.1 INPUT PARAMETERS !

Type of strand ... . ot i i i e s e . LOW LAX
Modulus of elasticity of strand ........ .. vivrininnnan. . 1%70,00 T/cm~2
Average welght of concrefe ..... it iiriinnenenans NORMAL
Estimate age of concrete at stressing .......... oviivvennn 3 days
Modulus of elasticity of concrete at stressing «.vvvevevns 238.00 T/cmn2
Modulus of elasticity of concrete at 28 days ... vvvriunn. 275.00 T/cm"2
Estimate of average relative humidity ........ P et 80.00 %
Volume to surface ratio of member ......c0iiiiiiriinniiinann . 12,50 om
16.6.2 CALCULATED LONG-TERM STRESS LOSS (average of all tendons)
Lo 8TRESS (T/cm*2) --——-- >
SPRN start center right
-l 2 e d———
1 55 .53 53
2 54 67 71
3 .72 .76 .47
4 .45 .41 .53
16.7 FRICTION AND ELONGATION CALCULATIONS
16,7.1 TINPUT PARAMETERS
Coefficient of angular friction (meu) .......iceeiieninen. L1700 /rad
Coefficient of wobble friction (K) ... iviuinearenrnnnaeras L0016 /m
Ultimate strength of strand .....viiiiiiiiniin et nnneen 18.0 T/cm”2
Ratio of jacking stress to strand's ultimate strength .... 750
Anchor Seh 1 vuiirevrinrrianencansonsansnnes Cere s s 600 com
Cross—-sectional area of strand ..ottt iiinnseennnns L9280 om™2
16.7.2 CALCULATED STRESSES (average of all tendons)
LENGTH <TENDON HEIGHT (cm })> Horlzontal ratios <-- STRESS(T/cm”2)-->
SPAN m P start center right X1/L X2/L X3/L start center right
~lem—— 2——==3-—--- d——-—-- Ho—mm—- Gm—— T Gremrem 9 10-——-—- 1l--———- 12--
1 5,65 1 -10.0 -14.4 -4.2 .10 .50 .10 11.44 11,67 12,01
2 5.20 1 -4,2 -l14.4 -4.2 .10 .50 .10 12.00 12.30 12.22
3 5.20 1 -4.,2 -14.4 ~-4.2 10 .50 .10 12,21 12.44 12.42
4 7.80 1 -4.,2 -1%.4 -12.5 .10 .50 .10 12.44 12,10 11.73

Note: P= tendon profile (refer to legend of data bleck 9)

Stresses at each location are the average of strands after anchor set,

and after long-term losses
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Lo TENDON EXTENTS —-—-———~ > ELONGATION Stress ratios
TYPE QFF FORCE CANL~———== SPANS ———m= >CAN LEFT RIGHT Anch. Max.
<L><2><3><4> {cm) (cm)
- B e R E T L LT G —m——— Femm— 8-
A 6 11.9¢6 {=======mmme= 14.8 4 .68 70

Note: Force is the average value per strand (T)
Stress ratios are at anchorage (7) and maximum along tendon (8)
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| ADAPT CORPORATION |
| STRUCTURAL CONCRETE SCFTWARE SYSTEM

\ 1733 Woodside Road, Suite 220, Redwood City, California 84061 |
| ADAPT-PT FOR POST-TENSIONED BEAM/SLAR DESTIGHN

| Version 7.10 AMFERICAN (ACI 318-99/UBC-77) ]
| ADAPT CORPORATION - Structural Concrete Software System |
| 1733 Woodside Road, Suite 220, Redwood City, California 94061

\ Phones: (650}306-2400, Fax: (650)364-4678

| Email: Support@AdaptSoft.com, Web site: http://www.AdaptSoft.com |
DATE AND TIME OF PROGRAM EXECUTION: Apr 19,2024 At Time: 16:19
PROJECT FILE: 1 - Line C

FPROJECT TITLE:
swmsim - el 4 S i neth imeaye s.grugi

1 - USER SPECIFIED GENERAL DESIGHN PARAMETERS

CONCRETE :

STRENGTH at 28 days, for BEAMS/SLARS ..... e 320.00 Kg/cm™2
for COLUMNS ....... e 240.00 Kg/cm”™2

MODULUS OF ELASTICITY for BEAMS/SLABS ........ 275.00 T/cm~2
for COLUMNS ,....'vernnn.n. . 238.00 T/cm™2

CREEP factor for deflections for BEAMS/SLAES ..... 2.00

CONCRETE WEIGHT ....0o'vevunn. e e e e NCORMAL

SELF WEIGHT ........ e b e e, e eea e PR 2400,00 Kg/m"3

TENSION STRESS limits (multiple of (f'e)l/2)

Y o o Ve e te e Ve 1.590

At Bottom ............... L T, 1.5%0
LCOMPRESSION STRESS limits (multiple of (f'c))

At all locatlons ..vuienvinrenn. e e, . . 450
REINFORCEMENT :

YIELD Strength .............. e Ve 4,00 T/cm"2
Minimum Cover at TOP .......... e Cersee s 2,50 cm
Minimum Cover at BCTTOM ........ P r e . 2.50 om

POST-TENSIONING:

SYSTEM TR S e s e C e BONDED
Ultimate strength of strand .......evveinnrvnrnnn. 19.00 T/cm2
Average effective stress in strand (final) ..... . 16.80 T/cm™2
Strand area. . .caveve e nas Ve e Ve e e .980 cmn2
Min CGS of tendon from TCOP.......... et 4.20 cm
Min CGS of tendon from BCTTOM for INTERIOR spans.. 5.60 cm
Min CGS of tendon from BOTTOM for EXTERIOR spans.. 5.60 cm

Min average pPrecOmMPLESSLioN «u.. .o crne e 10.00 Kg/em~2
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Maz spacing between strands (factor of slab depth} B.00

Tendon profile type and support widths..,......... (see section 9)

ANALYSIS CPTIONS USED:
Structural system ....{using EQUIVALENT FRAME).... TWO-WAY
Moments REDUCED to face of support ........ Pha e YES

2-INPUT GEOMETRY

2,1.1 PRINCIPAL SPAN DATA OF UNIFCRM SPANS

s T Fi i I TOP | BOTTOM/MIDDLE | I
P Y 0] | | FLANGE | FLANGE REF | MULTIP
A P R| LENGTH| WIDTH DEPTH| width thick.| width thick. {HEIGHT| left r
N E M| m | cm cm | cm cm | cm cm | cm |
—l-=2-=3-———f—m— Smmm——— 6-—————~ T 8- O————= 10-——-11-—--—- 12~—-
1 U 1 7.55 100.00 25.00 .00 2.60
2 U0 1 5.20 100.00 25,00 .00 2.60
3 U0 1 5.20 10¢.00 25.00 .00 2.60
4 u 1 7.80 100,00 25,00 .00 2.60
LEGEND:
1 - SPAN 3 - FORM
C = Cantilever 1 = Rectangular section
2 - TYPE 2 =T or Inverted I. section
U = Uniform; prismatic 3 = I gsection
N = Nenuniform section 4 = kExtended T or L section
7 = Joist
8 = Waffle
11 - Top surface to reference line
2,2 -3SURPPORT WIDTH AND COLUMN DATA
SUPPORT Lo m LOWER COLUMN m—~———~ > Lo UFPPER COLUMN m=-—
WIDTH LENGTH B(DIA) D CBC* LENGTH B(DIA) D CB
JOINT cnl m cm cm m cm cm
=] 2m———mmnm 3= d——rmm— 5———m H——— = Tmmmmm— Bo—mm—— 9———-1
1 20.00 3.00 20.00 20.00 (1) 3.00 20.00 20.00
2 20.00 3.00 20.00 20,00 (1) 3.00 20.00 20,00
3 20.00 3.00 20.00 20.00 (1) 3.00 20.00 20,00
4 20.00 3.00 20.00 20.00 (1) 3.00 20.00 20.00
5 20,00 3.00 20.00 20.00 (1) 3.00 20.00 20.00

*THE COLUMN BOUNDARY CONDITICN CCDRES (CBC)
Fixed at both ends ... {STANDERD) +.vverennnrnrnn .

LIER
ight

~13-
3.30
3.30
3.30
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Hinged at near end, fixed at far end ........ovv.. e a e e = 2
Fixed at near end, hingsed at far end ...vvvrvrnnennn. Creraeacas =3
Fizxed at near end, roller with rotational fixity at far end .. = 4
3~-INPUT APPLIETD LOADING

<~--CLASS-~-> e TYPE————=mm—mmm—mm >
D = DEAD LOAD U = UNIFORM P =_PARTIAL UNIFCRM
L = LIVE LOAD C = CONCENTRATED M = APPLIED MCMENT

Li= LINE LORD
SW= SELF WEIGHT Computed from geometry input and treated as dead leoading
Unit selfweight W = 2400.0 Kg/m"3

Intensity { Prom ... To } { M or C ...At) Total on Trib
SPAN CLASS TYPE T/m"2 { m m ) {(T~mor T.,..m} T/m
1= 2——e B —— Jommmimm e ——— S Gramm—————— T Gr—— O
1 L U .200 .00 7.55 1.180
1 D U . 300 00 7.55 1.770
1 SW U .00 7.55 3.540
2 L U .200 .00 5,20 1.180
2 D U 300 .00 5.20 1.770
2z SW u .00 5.20 3.540
3 I U .200 .00 5.20 1.180
3 D U L300 .00 5.20 1.770
3 SwW U .00 5.20 ‘ 3.540
4 L U L200 .00 7.80 1.180
4 D U .300 .00 7.80 1.770
4 aw U .00 7.80 3.540
NOTE: LIVE LOADING is SKIPPED with a skip factor of .75

3.1 - LCADING AS APPEARS IN USER'S INPUT SCREEN PRIOR TO PROCESSING

UNIFORM
( T/m"2), { CON. or PBART. ) {MCMENT )
SPAN CLASS TYPE LINE{ T/m) ( T&m or m-m } { T-m @ m }
-l-—-=- Zm—— 3 d-—mm Smmmm - G e Tm—m———— G
1 L ¥) L200
1 D U .300
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2 L U L2000
2 D g .300
3 L U .200
3 D U .300
4 L 8} .200
4 D [y} .300
NOTE: SELFWEIGHT INCLUSION REQUIRED
LIVE LOADING is SKIPPED with a skip factor of .75

4 -CALCULATETD SECTION PROPERTIE S

4.1 For Uniform Spans and Cantilevers only

SPAN ARER I Yh Yt
cm™2 cm”™4 cm cm

-l A e it e e fem e Bramrnn

1 147%50.00 .76B2E+06 12.50 12.50

2 14750.00 . TE82E+06 12.50 12,50

3 14750.00 .T1682E+06 12.50 12,50

4 14750.00 ,T682E+06 12,50 12.50
Note

--- = Span/Cantilever is Nonuniform, see block 4.2

5- DEAD LO&ATD MOMENTS, SHEARS & REACTIONS

<51 SPAN MOMENTS {(Tm} > < 5.2 SPAN SHEARS (T) >

SPAN M{Ll)* Midspan M{r)* SH(L) SH(r)
] ———— 2 B o e e S e G
1 =-1.77 22,04 -28.83 -16.4¢6 23.63
2 -28.16 2.13 -3.48 -18.55 9.06
3 ~3.46 1.35 -29.74 -8.75 18.86
4 -30.50 24.16 -1.9¢ -24.37 17.05
Note:

* = Centerline moments

JOINT < 5.3 REACTIONS (T) > <~ 5.4 COLUMN MOMENTS  (Tm) ->
e e Lower columns----Upper columng—--—--
i 16,46 -.92 -.85
2 42.18 .35 .32
3 17.81 .01 .01
4 43.23 -.39 -.36
5 17.05 1.01 .94
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€~ LIVE LOAD MOMEDNT S, SHEARS & REACTIONS

<-- 6.1 LIVE L O A D SPAN MOMENTS (Tm) and SHEAR FORCES (T) —->
L left* ——-—- > <--- midspan ---> <---— right* -mw-- > <--3HEAR FORCE-->
SPAN max min max min max min left right
—lem————- 2 e dommm Smmm e f—— e ——— T e = Brmm——— 9—m
i -.39 04 5.01 -.55 -6.41 -, 67 ~3.66 5.25
2 -6.26 -.72 2.23 -1.87 -2.64 77 -4,12 2.67
3 -2.64 78 2.20 -1.98 -6.61 -.71 -2.67 4.19
4 -6.78 -.66 5.37 -.53 -.43 04 -5.42 3.79

* = Centerline moments

<- 6.2 REACTICNS (T} =-> <———m——uc 6.3 COLUMN MOMENTS (Tm) -———=———o >
<-—- LOWER COLUMN ---> <---— UPPER COLUMN ~--—3>
JOINT max min max min max min
R el e Lo —— S fomm e B e e e [ J=———-
3.87 -.21 03 -.23 .03 ~.22
2 $.82 2.70 14 ~. 06 13 -.06
3 7.12 .39 .08 -.08 .07 -.07
4 10.05 2.69 .06 -.15 .06 ~-.14
5 3.98 -.1% .26 -.03 .24 -.03

Note: Block 6.1 through 6.3 values are maxima of all skipped loading cases

7 - MCOCMENTS REDUCED TO FACE~OF-SUPPORT

7.1 REDUCETD DEAD TOAD MOMENTS  (Tm)

SPAN <~ left* -> <~ midspan -> <- right* ->
il e T 2—m B G e e e
1 -.15 22.54 ~26.49
2 -26.33 2,13 -2,61
3 -2.61 1.35 -27.88
4 -28.09 24,16 -.28
Note

* = face-of~support

7.2 REDUCETD LIVE LOAD MOMENTS (Tm)

Lmmm== left® ———--=—- >  <=—-- midapan ----> <——--—-
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3PAN max min mazx min max min
“l-———————— P T I—————————— f-————— B Grmom e e T

1 -.05 03 5.01 -.55 -5.89 ~, 66

2 -5.85 ~.53 2.22 -1.87 -2.38 83

3 -2.38 82 2.20 -1,98 -£.20 -.52

4 -6, 24 -.65 5.37 -.53 -.07 03
Note

* = face-of-support

g - SUM OF DEAD AND LIVE MOMENTS (Tm)

Maxima of dead load and live lcad span moments combined
for serviceability checks ( 1.00DL + 1.00LL )

Lm—— left* -———-—- > <---- midspan ~---> L right* —-=--- >

SPAN max min max min max min
—l-m—m———— 2 e 3o dommmmm e G————————-- T

1 -.20 -.12 27.55 21.99 -32,38 -27,15

2 ~-32.18 -26.86 4.35 .26 -4.98 -1.78

3 -4.99 -1.79 3.55 -.63 ~-34.08 ~28.40

4 -34.33 -28.74 29,53 23.63 -.35 -.25

* = face-of-support

S - SELECTED POST-TENSICNING FORCES AND TENDON PROFILES

9.1 PROFILE TYPES AND PARAMETERS

LEGEND:
For Span:
1 = reversed parabola
2 = simple parabola with straight portion over support
3 = harped tendcn

For Cantilever:

1 = gimple parabola

2 = partial parabola

3 = harped tendon
9.2 TENDOHN PROFILE

TYPE X1/L X2/L X3/L A/L
—————————— 1-----—2--———--3----———4—————————5-—
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9.3 - SELECTED POST-TENSIONING FORCES AND TENDON DRAPE

Tendon editing mode selected: TENDON SELECTION

Lo m e SELECTED VALUES -—-~~———- > <—--- CALCULATED VALUES -—->

FORCE <- DISTANCE OF CGS (om) -> P/A Whal Whal

SPAN (T/-) Left Center Right (Kg/cm”2) (T/-) (3DL)
e 2 3 e S e Fomm———— 8--

1 154.815 -12,50 -18.40 -4.20 10.50 2.401 45

2 159,665 -4.20 -18.00 ~4.29 10.82 6.519 i23

3 158.699 -4.20 -18.00 -4.20 10.83 6.520 123

4 155.470 -4.,20 ~-19.40 -12.50 10.54 2.25% 43

Approximate weight of strand .......... eera e - 270.3 Kg

9.35% -~ TENDON SELRECTION DATA:

TYPE SEL. FORCE <—=—————mmm— oo TENDON EXTENTS —————— e mm e, -
(T ) <1l> <2> <3> <4>
i e e et | ==——- e | ==~ |————~- Jrom——— [===—m | mmmr oo e !
A 13 12,03 < >

9.5 REQUIRED MINIMUM PCST-TENSIONTIDNG FORCES (T )

<~ BASED CON STRESS CONDITIONS -> <~ DBASED ON MINIMUM B/A ->
SPAN LEPT* CENTER RIGHT* LEPT CENTER RIGHT
B e 2o K ittt e L D Sm—m e G T
1 .00 97.39 109.59 147.50 147.50 147,50
P 110,07 .00 00 147.50 147.50 147.50
3 .00 .00 124,39 ‘ 147.50 147,50 147.50
4 124.15 116.867 .00 147.50 147.50 147.50

* = face-of-support

9.8 SERVICE STRESSES (Kg/cm”2) {tension shown positive)

LEFPT* RIGHT *
TOP BOTTOM TOP BOTTCOM
max-T max—-_C max-T max-C nax~T max—C max—T max~C
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CENTER
TOP BOTTOM

max-T max—-C max—T max-C

Sl A———mm e 3 fo—— e e T
i e -39.78 18.79  —-———=
2 2.40 -4.27 ————- -24.05
3 3.82 -2.98  se—— -25,48
4 e -43.01 21,93 ————-

9.7 POST-TENSIONING BALANCED MOMEDNT S, SHEARS & REACTIONS

<-——- S PAN MOMENTS {(Tm ) --> <-—- SPAN SHEARS (T ) -->
SPAN left* midspan right* SH(1l) SH(r)
B 2 Fmmrm e o B R
1 .56 -5.55 14.83 -.14 -.14
2 14.65 -8.38 12.33 47 .47
3 12.33 -8.37 14.68 -, 47 -.47
4 14.87 -9.57 .59 .14 .14

* = face~of-support

<~--REACTIONS (T )--> <-— COLUMN MOMENTS {(Tm | -->
~jolnt=—————=—maa 2o Lower celumng--~--- Upper columns—-----
1 .144 305 .283
2 -.610 -.035 -.032
3 . 937 .000 .000
4 -.612 .0386 033
5 L1141 -.315 -,292

I0~-FACTORED MOMENTS & REACTTIONS

Calculated as ( 1.40D + 1.70L + 1.00 secondary moment effects)

10.1 FACTORED DESIGN MOMENTS  (Tm)

L left* ———~-- >  <—--- midspan ~-=-=»>  <-—-m- right* ----- >
SPAN max min max min Max min
—le———————— 2 e e Jrrm dommm b T G Fm———
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* = face~of-support

10.2 SECONDARY MCMENTS (Tm)

SPAN <-=- left* --> <~ midspan -> <—— right* =->
el B e et dommmmmnn
1 .60 1.13 1.66

2 1.56 .40 -.76

3 ~.76 .41 1.59

4 1.69 1.16 .62
Note:

* = face-cf-support

10.3 FACTORED REACTIONS 10.4 FACTCRED COLUMN MOMENTS  (Tm)
(T) <-- LOWER cclumn --> <~- UPPER column -->
JOINT mag min max min max min
=l 22— Jrmm G e e S G ——— P
1 29.76 22,83 -.93 ~1.38 -.86 -1.28
2 75,14 63.03 69 34 64 3z
3 37.98 26.54 .15 -.12 14 -.11
4 77.00 64,48 ~.41 77 38 -.71
5 30.78 23.68 1.54 1.06 1.43 S8

11 -MILD STEETL

Support cut-off length for minimum steel{length/span) ... .17
Span cut-off length for minimum steel(length/span) ... .33
Top bar extension beyond where reguired ............. 50.00 cm
Bottom bar extensicn beyond where required ........0.000.. 50.00 cm

REINFORCEMENT based on MO REDISTRIBUTION of factored moments

11.1 TOTAL WEIGHT OF REBAR = 89.9 Kg AVERAGE = .1 Kg/m~2
TOTAL BREA COVERED = 896.36 m"2
11.2.1 STEEL AT MID-SPAN
T O P BOTTOMNM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SPEN (cm™2) <——=ULT--——- TENS— e — >
——lm————- T K [T — B e fmmmm e R T 9-—
1 O 0 .0 ,0)
2 0 0 .0 e
3 0o 0 .0 .0)
4 L0 0 .0 .0)
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11.3.1 STEETL AT SUPPORTS
TGP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
JOINT (em®2) <=~-ULT--==- MIN = —————— > (em"2) <==—ULT~~=-- MIN~ e ——— >
el Zmm——— e 3= de—e———= S f——— e T=————=- B-—————- Yo
1 0 .G ¢ .0) .00 .0 .0 .0
2 4.5 { 4.5 0 .0) 00 .0 .0 Q)
3 .00 .0 0 .0) 00 .0 .0 .0)
4 B.5 { 8,5 0 L0} 00 .0 .0 .0)
5 U .0 .0 .0} 00 .0 .0 .0)
11.2.2 & 11.3.2 LISTING OF THE ENTIRE PROVIDED REBAR

SPAN ID LOCATION NUM BAR LENGTH [cm] AREA [cm”2]

e e 3= L f————m—— Fmm
1 1 T 4 4 5 x 100 8.¢
1 2 B 2 # 6x 288 5.7
1 3 B 1# 6x 214 2.8
3 q T 3 # 5 x 126 6.0
3 5 T 2 4 5= 100 4.0
4 [ B 2% 6 =x 374 5.7
4 7 B 2 # 6 x 296 5.7
Notes:

Bar lccaticen - T = Top, B = Bottom.

NUM - Number of bars.

For two-way systems a minimum of 4 bars is specified over the supports.
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bkars.

11.5.1 ARRANGEMENT OF TOP BARS
——————— | == ———— TOP STEEL ~~r=——————mmmmmm
SPAN | ITD  LOCATION | WUM BAR  LENGTH [cm] |
e 3-———- [==—d———=5rmm G \
1 Pl RIGHT | 4 % 5= 100
——————— e B
2 |1 LEEFT | 24 5 x 50
""""""" e e | e |
3 | 4 RIGHT | 34 5 x 76 |
3 | 5 RIGHT | 2% 5 x 100
——————— el |
4 | 4 LEFT | 34 5 = 50
4 I 5 LEFT ! 2 % 5 x 50
——————— il B il
11.5.2 ARRANGEMENT OF BOTTOM BARS



M2-COM
Rectangle


Page 11 (1 - Line ¢} ADARPT-PT V- 7.10

BCI-99
——————— | ~~===mr~ BOTTOM STEEL -—==-=-m=m=—om~m|
SPAN | ID LOCATION | NUM BAR  LENGTH [cm] |
e T [ S 3=mmm- e B fmmmm -
1 | 2 CENTER | 24 63x 288
1 | 3 CENTER | 14 6x 213 |
——————— e
4 | 6 CENTER | 2% 6=x 373 ;
q | 7 CENTER | 2 # 6x 295
I \

12- PUNCHING S HEAR CHECK

LEGEND:
CONDITION... 1 = INTERICOR COLUMN
2 = END COLUMN
3 = CORNER COLUMN
4 = EDGE COLUMN (PBRALLEL TO SPaN}
5 = EDGE BEAM, WALL, OR OTHER NON-CONFORMING GEOMETRY
PERFORM SHEAR CHECK MANUALLY
6 = STRIP TOO NARROW TO DEVELOP PUNCHING SHEAR

STRES3 WITHIN SECTION #1 GOVERNS (COL.CAP CR SLAB)
STRESS WITHIN SECTION #2 GOVERNS (DROP PANEL OR SLAE)

Q
]
n
=
[
(L]

FACTCRED ACTIONS <- PUNCHING SHEAR STRESSES IN Kg/cm~2 ->

shear mement due to due to allow- STRESS

JNT  COND. T T-m shear moment TCTAL able RATIC CASE
e R = Jormm e — B e Bm——m— e T — Brom——m——— Qm———- 10-
1 2 29.76 2.65 13.98 .81 124.89 16.38 91 1

2 1 75.14 1.33 21.96 1.07 23.02 17.06 1.35 1

3 1 37.98 29 11.10 .24 11.33 17.07 66 1

4 1 77.00 1.48 22.50 1.1¢9 23.69 17.07 1.39 1

5 2 30.78 2.97 14.46 .66 15.12 16.38 9z 1

PUNCHING SHEAR STRESS IN ONE OR MORE LCCATIONS EXCEEDS THE PERMISSIBLE
VALUE. PROVIDE SHEAR REINFORCEMENT, OR ENLARGE THE SECTION RESISTING THE
PUNCHING SHEAR

13 - MAXIMUM 8 P A N DEFLECTIONWS

Concrete’s modulus of elasticity ...ovuv.ov.. ... Ec = 275.00 T/cn™2
Creep factor ,.......... et e K = 2.00
Ieffective/Igross... (dus to cracking).......... K = 1.00

Where stresses exceed 1.616(fc")”1/2 cracking of section is allowed for.
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Values in parentheses are (span/max deflection) ratios

Cowvanen DEFLECTION ARE ALL IN om ; DOWNWARD POSITIVE.......>
SPAN DL DL+PT DL+PT+CREEP LL DL+PT+LL+CREEP
=l Zemm—m— Jmmm dommmm e B b——~——-
1 .6 .3 1.0( 713 1{ 6145) 1.2{ 644}
2 .0 -1 -.3( 1573) .0(51680) -.3( 15827)
3 ~-.1 -.1 -.4( 1458) 0(42354) -.4{ 1410}
4 .6 .4 1.2{ &25) 1( 5544) 1.4¢ 53861
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16 - FRICTICON, ELONGATION AND LONG TERM STRESS LOSSES

16.6 LONG TERM STRESS LOSS CALCULATIONS

16.6.1 INPUT PARAMETERS

Type of strand ....cviiiiiinninnnnn e e . LOW LAX
Modulus of elasticity of strand ....... ettt 1870.00 T/cm 2
Average welght of concrete ............. et s NORMAL
Estimate age of conorete at stressing ..... Ch e e e 3 days
Modulus of elasticity of concrete at stressing ....v.v.... 238.00 T/cm~2
Modulus of elasticity of concrete at 28 days ............. 275.00 T/cm"2
Estimate of average relative humidity ..... fer e 80.00 &
Volume to surface ratio of member ..........v0veunn. - 12.50 c¢m
16.6.2 CALCULATED LONG-TERM STRESS I.0SS (average of all tendons}
C————= STRESS (T/cm™2) ——-—-—— >
SPAN start center right
— Ll e it Jmmm e 4-——=
1 .53 A1 44
2 .45 .67 70
3 .70 .68 44
4 .44 .41 53
16.7 FRICTION AND ELONGATION CALCULATIONS
16.7.1 INPUT PARAMETERS
Coefficient of angular friction fmeu) ......... e e .170  /rad
Coefficient of wobble friction (K) ...vvevrvnn. Ve e .0016 /m
Ultimate strength of strand ............ et 1.0 T/cm"2
Ratio of jacking stress to strand's ultimate strength L750
Anchor set .......... P e e e e S heeaees .600 om
Cross-sectional area of strand ............ciuvunn et .8980 omn2
16.,7.2 CALCULATED STRESSES(average of all tendons)
LENGTH <TENDON HEIGHT (cm }> Horizontal ratios <-- STRESS(T/cm"2)-—>
SPAN m P start center zright X1/L X2/I. X3/L start center right
1l 2—=—=3--—-= Gremmm—— B fmmm— Fomme B 9-———~- 10-—--- 11— 12--
1 7.55 1 -12.5 -19.4 -4,2 .10 .50 .10 11.66 12.03 12.39
2 5.20 1 -4.2 -18.0 -4.2 10 B0 .10 12.38 12,41 11.94
3 5.20 1 -4,2 -18.0 -4.2 .10 .50 .10 11.94 12.41 12.43
4 7.80 1 -4.2 -19.4 -12.5 .10 .50 .10 12.44 12.08 11,71

Note: P= tendon profile (refer to legend of data block 9)

Stresses at each location are the average of strands after anchor set,

and after long-term losses
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16.8 TENDON SELECTION AND DATA:

Lmmmmm= TENDON BEXTENTS ——-———- > ELONGATION Stress ratios
TYPE OFF FORCE CAN<————=~= S PANS -——- »CAN LEFT RIGHT Anch. Max.
<I><C2><3><4> {cm) {cm}
el e e e e ——————— B G—————— Fomm—— B
A 13 12.03 {============3 15.9 .7 .68 .70

Note: Force is the average value per strand (T)
Stress ratios are at anchorage (7) and maximum along tendon (8)
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| ADAPT CORPORATION [
| STRUCTURAL CONCRETE SOFTWARE SYSTEM

| 1733 Woodside Road, Suite 220, Redwood City, California 94061 |
| ADAPT-PT FOR POST-TENSIONED BEAM/SLAB DESIGN

| Version 7.10 AMERICAN ({(ACI 318-99/UBC~77)

| ADAPT CORPORATICN - Structural Concrete Software System |
| 1733 Woodside Rcad, Suite 220, Redwood City, California 94061

| Phone: (650)306-2400, Fax: (650)364~4678 |
| Email: Support@AdaptSoft.com, Web site: http://www.AdaptSoft.com |
DATE AND TIME OF PROGRAM EXECUTION: Apr 20,2024 At Time: 11:30
PROJECT FILE: 2 - Line 3

PROJECT TITLE:
swmadmre - ez lrusn 4 S quBng myih ey e.gaugindl

1 - USER SPECIFIED GENERATL DESIGN PARAMETERS

CONCRETE :

STRENGTH at 28 days, for BEAMS/SLABS ...W.eee..... 320.00 Kg/em*2
for COLUMNS ..iiuviinenniinnen 240,00 Kg/cm"2

MODULUS OF ELASTICITY for BEAMS/SIABS v ensonny. 275.00 T/cm™2
for COLUMNS ..vvvivevensnn . 238.00 T/cm~2

CREEP factor for deflections for BEAMS/SLABS ..... 2,00

CONCRETE WEIGHT .. in ittt it vnnrenenearenns P NORMAL

SELE WEIGHT 4 'venrrnerervnrnn e, ‘e 2400.00 Kg/m"3

TENSION STRESE limits (multiple of (£f'c)1/2)
At TOop ...... e e 1.590
At Bottom ........ e e e e e, 1.590

COMPRESSTON STRESS limits (multiple of {(f'c))

At all locations ..... e e e et P .450
REINFORCEMENT ;

YIELD Strength .......ccoieinvnnn. e 4,00 T/cm"2
Minimum Cover &t TOP vuveiwnrenn. e e 2.50 cm
Minimum Cover at BOTTOM .......... et 2.50 om

POST-TENSIONING:

SYSTEM .. .vivrinnnnnan S e e e et e TP BONDED
Ultimate strength of strand ....... e iininnrennn 19.00 T/cm"2
Average effective stress in strand (final} ....... 10.80 T/cm™2
Strand area.....ooiivn.. e rar e s - .990 cmr2
Min CGS of tendon from TOP....... e e e 4,20 cm

Min CGS of tendon from BOTTCM for INTERIOR apans. 5.60 cm

Min CGS8 of tendon from BOTTOM for EXTERIOR spans. 5.60 cm

Min average precompression .......e.veeean. e 10.00 Kg/cm™2
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Max spacing between strands (factor of slab depth) 8.00
Tendon profile type and support widths............ (see sectiocn 9)

ANALYSIS OPTIONS USED:

Structural system ....(using EQUIVALENT FRAME).... TWO-WAY
Moments REDUCED to face of support ... iviivnaran . YES

2~-INPUT GEOMETRY

2.1.1 PRINCIPAL SPAN DATA OF UNIFORM SPANS

s T F| | f TOP |BOTTOM/MIDDLE | |
P Y O | | FLANGE | FLANGE | REF | MULTIPLIER
A P R| LENGTH| WIDTH DEPTH| width thick.| width thick. |HEIGHT| left right
N E M| m | cm cm | crl cm | cm cm | cm |
e e B—————— f—————— J———— G————— e T 10--==11-————- 12-—--13-
cC U 2 2.00 200.00 40,00 660.00 25.00 .00 .50 .50
10 2 5,20 200.00 40.00 660.00 25.00 .00 .50 .50
2 N 1 6.60 660,00 25.00 .00 .50 .50
3 0 1 4.00 860.00 20,00 -5,00 .50 .50
LEGEND
1 -~ SPAN 3 - FOEM
C = Cantilever 1 = Rectangular section
2 - TYPE 2 =T or Inverted I secticn
U = Uniform; prismatic 3 =1 section
N = Nonunlform sectiocn 4 = Extended T or L section
7 = Joist
8 = Waffle

11 - Top surface to reference line

2,1.2 DETAILED DATA FOR NONUNIFORM SPANS

The following are geometry of nonuniform spans and/or cantilevers.
Left distance is from left support centerline to start of a span segment.

F o | | TOP | BOTTOM/MIDDLE | \
S © | LEFT | | FLANGE | FLANGE |  REF | MULTIPLIER
E R |DISTANCE| WIDTH DEPTH| width thick.|] width thick.|EEIGHT! left right
G M | m | cm cm | cm cm | cm cm | cm |
-1--2-————- 4-——— B 6——————— T §—————- S 10-=—-11~—~—~ 12—=--13~
SPAN: 2
1 2 .00 200.00 40,00 660.00 25.00 .00 .50 .50
2 2 .13 200.00 40,00 £60.00 25.00 .00 .50 .50
3 2 .13 200,00 40,00 660.00 25.00 .00 .50 .50
4 2 .13 200.00 40.00 660.00 25,00 .00 .50 .50
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5 2 .13 200.00 40,00 660.00 25.0
6 1 1.00 660.00 25,00
71 6.47 660.00 25,00
2.2 -3UPPORT WIDTH AND
SUPPORT Com LOWER COLUMN =~--—
WIDTH LENGTH B{DIA) D CBC
JOINT am m cm cm
e 2=——————— 3~ dom—— S 6
1 25.00 3.00 25.00 25,00 (1
2 25.00 3.00 25.00 25.00 (1
3 25.00 3.00 25.00 25.00 (1
4 25,00 3.00 25.00 25.00 (1

*THE COLUMN BOUNDARY CONDITION CODES
FPixed at both ends
Hinged at near end,

fixed at

.. (STANDARD)

{CBC)

far end ..

Fixed at near end, hinged at far end .......

Fixed at near end, reller with rotational fixity at far end ..

3-INPUT

APPLIE

D LCADIN

0.

G

.00
.00
.00
COLUMN DATA
G UPPER COLUMN
LENGTH  B(DIA) D
m cm cm
————————— . L —
3.00 25.00  25.
3,00 25.00 25
3,00 25.00 25
3.00  25.00 25
=1
e e o= 2
.............. =3
=4

T.10
50 .50
50 .50
50 .50
—————— >
CBC*
——m= ] J———
00 (1}
00 (1)
.00 (i)
.00 (1)

<==-CLBSS--->
D = DEAD LOAD
L = LIVE LOAD

U = UNIFORM
C = CONCENTRATED
Li= LINE LOAD

PARTIAL UNIFORM
APPLIED MOMENT

SW= SELF WEIGHT Computed from geometry input and treated as dead loading

Unit selfweight W = 2400.0 Kg/m"3
Intensity { From . To } (M or C LAt) Total on Trib

SPAN CLASS TYPE T/m"2 { m m )} (T-mor T m ) T/m
e L it e fmmm B ———— e P B Qe
CANT L U 200 00 2.00 1.3290
CANT D U 300 00 2,00 1.980
CANT D C 2¢.00 2.00
CANT SW u .00 2.00 4.680

1 L U 200 .00 5.20

1 D U .300 00 5.20

1 D C 20.00 1

1 3w ) Q0 5.20
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2 L U .200 .00 v 13 1.320
2 L U .200 .13 .13 1.320
2 L U .200 .13 1.00 1.320
2 L U .200 1,00 6.47 1.320
2 L U .200 6.47 6.60 1.320
2 D U .300 .00 .13 1.280
Y D U L300 W13 .13 1.980
2 D U] 300 .13 1.00 1.980
2 D U .300 1.00 6.47 1.980
2 D U .300 6.47 6,60 1.980
2 5w P .00 .13 4,680
2 SW P .13 .13 4.680
z sw P .13 1.00 4.680
2 SW P 1.00 G.47 3.960
2 SW I 6.47 6.80 3.960
3 L U .200 .00 4.00 1.320
3 ] U .300 .00 4.00 1.980
3 W U .00 4.00 3.168
NOTE: LIVE LOADING is SKIPPED with a skip factor of .75

3.1 - LOADING AS APPEARS IN USER'S INPUT SCREEN PRIOR TQ PROCESSING

UNIFORM
{ T/m~2), { CON. or PART. ) (MOMENT)
3PAN CLASS TYPE LINE{ T/m) { T@m or m-m } { T-m @ m )}
~lm——— Zm———— I it fm e B B——— T Rttt T
CANT L U .200
CANT D U 300
CANT o} C 20.00 2.00
1 L U L.200
D u L300
1 D C 20.00 1.00
2 L U . 200
2 D U . 300
3 L U L200
3 D U L300
NOTE: SELFWEIGHT INCLUSICN REQUIRED
LIVE LOADING is SKIPPED with 2 skip factor of .75

4 -CALCULATETD SECTION FROPERTTIES

1.1 For Uniform Spans and Cantilevers only

SPAN AREA I Yh Yt
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cm”™2 cm”4 cm cm
mlee e e Zm— e Fem e L et L Suem—
CANT. 19500.0¢0 L.1931E+07 24.42 15.58
1 19500.00 L13831E+07 24.42 15.58
2 -~ —_— —_——— —_——
3 13200,00 .4400E+06 10.00 10.00
Note:

~~- = Span/Cantilever is Nenuniform, see klock 4,2

4.2 - Computed Section Properties for Segments of Nonprismatic Spans

Sectlen properties are listed for all segments of sach span

A= cross-secticonal geometry Yt= centroidal distance to top fiberx
I= gross moment of inertia Yb= centrolidal distance to bottom fiber
SPAN AREA I Yhb Tt
{SEGMENT) cm”2 cm”™ 4 cm cm
——————————————— R G et tatT Lt LT p—
SPAN 2

1 19500.00 .2086E+07 24,42 15.58

z 19500.00 L1931E+07 24,42 15.58

3 19500.00 L1831E+07 24.42 15.58

4 19500.00C .1931E+0Q7 24.42 15.58

5 19500.00 .1831E+07 24.42 15.58

6 16500.00 .B524E4+06 12.50 12.50

7 16500.00 .9284E+06 12,50 12.50

5- DEATD LOATD MCMENTS, SHEARS & REACTIONS

<51 SPAN MOMENTS (Tm} > < 5.2 SPAN SHEARS (T} >

SPAN M{Ll)* Midspan M(x}* SH({L) SH{x)
e ———— R i T L LA e fmm e e e T ala e 6——————
CANT  ——=—— == -53.32 = 33.32
1 ~51.30 -4.,27 -21.66 -39.28 15.35
2 -22.82 13.38 -15.77 ~21.29 18.63
3 -15.,07 2,60 -.32 -13.98 6,61
Note:

* = Centerline moments

JOINT < 5.3 REACTIONS {1T) > <- 5.4 COLUMN MOMENTS (Tm) -2
B R e Lower columns----Upper columns-—--—-
1 72.60 17 .65
2 36.64 ~.47 -.39
3 32.61 .36 .34
4 6.61 .17 .16
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€6 - LIVE LOCATD MOMENTZS, SHEBARS & RERCTIONS

<-- 6.1 LIVE LLOAD SPRN MOMENTS (Tm) and SHEAR FORCES (T} -->

Lo left¥ ——wun » <--- midspan ---> <---- right* ————- > <--SHEAR FORCE-->
SPAN max min max min max min left right
—l-mmme—— 2 3w ——— do—m— e S L it Fm—————= Bommm o 9-—-
CL === e -2.64 e 2.64
1 -2.80 -.05 2.89 ~2.,52 -5.35 -.41 -2,90 3.96
2 ~5.47 -.30 2.73 -.72 ~3.54 -.82 -4.65 4.06
3 ~3.43 -.%6 1.41 -.76 -.18 09 -3.47 1.81

* = Centerline moments

<- 6.2 REACTIONS (T) =-> <——wwe——— 6.3 COLUMN MOMENTS (Tm) —-—--————- >
<--- LOWER COLUMN ---> <--—- UPPER COLUMN --->
JOINT max min max min max min
]l 2mmm B domm S G P
1 6,49 2.21 14 -.11 12 -,10
2 S.6% 2.89 .10 -.17 .09 -.14
3 7.88 2.84 .16 -.09 .15 -, 09
4 2.38 -.57 2 -.07 .11 -.06

Hote: Block 6.1 through 6.3 values are maxima of all skipped loading cases

7 - MOMENTS REDUCED TO FACE-OF-SUPPORT

7.1 REDUCETD DEAD LOAD MOMENTS (Tm}

SPAN <= left* ~> <- midspan -> <- right* ->
L e 2 Jr—m e A e
caNr 0 meee= e -49.21
1 -47.,04 -4.27 ~19.79
2 -19.81 13.38 -13.49
3 ~13.36 2.60 46
Note:

7.2 REDUCETD LIVE LOAD MOMENTS  (Tm)

=== left* —————n > <---- midspan ---->  <-———- right* —wvee >
SPAN max min max min max min
R 2mmm e Jmmmm e dmmm e Smmm e R e
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L it —— -2.32
1 -2.24 .15 2.89 -2,52 -4.86 -.14
2 ~4.90 -.32 2.73 -.72 -3.,05 -.82
3 -3.00 -.69 1,41 -.76 .03 .11
Note:
* = face-of-support
g - SUM CF DEAD AND LIVE MOMENTS  (Tm)
Mazima of dead load and live load span moments combined
for serviceability checks ( 1.00DL + 1.00LL )
Lo left% w——mme > <=--- midspan -—---> Lo right* -—-—-— >
SPAN max min max min max min
—le— o 2 mm e 3o drom— S e Bmmmmm——— T=———-
it S ——— -51.53
1 -49.28 -46.89 -1.38 -6.79 ~24.65 -19.93
2 -24,81 -20.23 16.11 12.66 -16.54 -14.31
3 -16.3% -14.05 4,01 1.84 .50 .B7
Note

* = face-of-support

8 ~ SBELECTED POST-TENSIONING FORCES AND TENDON PROFILES

9.1 PROFILE TYPE3 AND PARBMETERS
LEGEND:
For Span:
1 = reversed parakola
2 simple parabola with straight poxrtion over support
3 harped tendon

n

For Cantilever:
1 = simple parabola

2 = partial parabola
3 = harped tendon
9.2 TENDOHN PROFILE
TYPE X1/L X2/L X3/L A/L
—————————— 1 B B B
CANT 1 100
1 1 100 . 500 100 ggo
2 1 100 .500 .100 000
3 1 100 . 500 .100 . 000
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9.3 - SELECTED POST-TENSIONING FORCES AND TENDON DRAPE

Tendon editing mode selected: TENDON SELECTICN

Cmmmm—— S3ELECTED VALUES ----———- > <-—- CALCULATED VALUES --->
FORCE <~ DISTANCE OF CGS {cm) -> p/Aa Whal Whal
SPAN (/=) Left Center Right (Kg/cm”2) (T/=) {%DL)
i e 2mm—mm o I L S B m— T 8--
CANT 218,858 -16.00 ~-4.20 11.4¢9 13.224 79
1 229,823 -4.20 -9.40 -4.20 11.79 3.536 34
2 180.145 -4.20 -19.40 ~9.20 10.92 4,202 69
3 170.051 -8.20 -17.50 -15.00 12.88 4.591 89
Approximate weight of strand ......... Ceeeraa e . 256.2 Kg
.35 - TENDON SELECTICN DATA:
TYPE SEL. FORCE <-—————mmmmmm TENDON EXTENTS ———-—m e e >
{T ) <C> <1> <2> <3>
R 3= | e | = |-==- |-==-~ | -mmm- | ==m R I Eee eI PR !
A 15 11.61 <« = ———
B 5 11.33 <===m==== |

9.5 REQUIRED MINIMIM POCST-TENGSIONTING FORCES (T }
<- BASED ON STRESS CONDITIONS -> <~ BASED ON MINIMUM P/A ->
SPAN LEFT* CENTER RIGHT* LEFT CENTER RIGHT
==l Zrmm e 3——~—————m- o B Grmrrmmmm e T-——=
CANT ==~ m——e— 106.65  eeeee e 195.00
1 84,86 .00 .00 185.00 195.00 195,00
2 .00 0a .00 195,00 165.00 165.00
3 34.60 00 00 132.00 132.00 132.00
Note:
* = face-of-gupport
9.6 SERVICE STRESGSES (Kg/cm™2} (tension shown positive)
LEFT* RIGHT*
TOP BOTTOM TOP BOTTOM
max-T max-C max-T max—C max~T max-C max-T max-C
-l---—— Ammm e 3—=—————= o B G———m———= T il Y=
CL  —==== === mmeem o 12.36 —=mmm e -48,87
1 .18 === - -44.,59 = ————= =10.72 —emee -12.83
2 e -11.42  -———- -18.74 ————- -4.09 ———w- -20.48
3 == -11.85  we-—— -18,65 ——=-- -14.42 ————- ~11.20
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TOP BOTTOM
max-T max—C max~T max-C
— ] e e e D o d———m——— B — =
c.. = mmm== wms==— moos= mmeTe
T T -17,88  ——=m- -8.92
2 Tmmme= -14.,38  -————- ~12.47
3 T -16.43  —-=m—- -14.28

9.7 POST-TENSIONING BALANCETD MOMEUWNTS, SHEARS & REARCTIONS

<-~ 8 PAN MOMENTS (Tm ) =--> &=— GPAN SHEARS (T ) -->
SPEAN lefit™* midspan right* SH(1) SH{r)
] P — e — e — Amm e fommm = B H—— e ——
CANT @~ = T 21.97  m=——= 22.47
1 23.33 9.06 18.41 .89 9%
2 19.49 -13.73 9.78 -1.66 -1.66
3 13.49 ~2.,46 .18 B2 82

* = face-of-support

<-—REACTICONS (T }--> <-- COLUMN MOMENTS {(Tm |} -->
-jointm-—=rm——=mm—- D m e — e Lower columns-=—-- Upper columns--——-
1 -.992 -.666 -.563
2 2.651 . 589 .497
3 -2.479 -.383 -.361
4 .820 -.080 -.076

WW~-FACTORETD MOMENTS & REACTIONS

calculated as ( 1.40D + 1.70L + 1.00 secondary moment effects)

16.1 FACTORED DESIGN MOMENTS (Tm)

Cmmm left* ————-- > <===-- midspan ---—% Cmmm— right* —-—-—- >
SEAN max nin max min max min
=l 2=mmm e m—— Bmm—m—m Jormm Bm—rm e —— g———m—— Jom——
oL mmmee e -72.84
1 -71.02 -66.95 -4,87 -14.07 -42.24
2 -41.33 ~33.53 22.81 16.95 ~20.07
3 -20.47 -14.55 7.84 4.15 96
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* = face-of-support

10,2 SECONDARY MOMENTS  (Tm)

SpPAN - <=-- left* ——> <~ midspan -> <-— right* -->
-l-——-——— 2 e e e fmrmm—————

1 -1.35 ~3.81 -5.26

2 -5.12 -.56 4.00

3 3.33 1.80 26
Wote:

* = face-of-support

10.3 FACTORED REACTIONS 10,4 FACTORED COLUMN MOMENTS {Tm)

(T) <-—- LOWER column --> <-—- UPPER column —->
JOINT MAax min max min Max min
] P it Ll 3o Ammmm—m S mm Grem—m— Frmm—
1 111.68 104.41 .65 22 55 19
2 70.42 58.87 11 -.35 09 -.30
3 56.59 48.17 .39 -.04 36 -, 03
4 14.12 9.11 .36 04 .34 .04

11 ~MILD 3TEEREL

Support cut-off length for minimum steel (Length/span} ... .17
Span cut-off length for minimum steel(length/span) ... 33
Top bar extension beyond where reguired ............. 50.00 cm
Bottom bar extension beyond where required ............. 50,00 cm

REINFORCEMENT based on NO REDISTRIBUTION of factored moments

11,1 TOTAL WEIGHT OF REBAR = .0 Kg AVERAGE = .0 Kg/m”2
TOTAL AREA COVERED = 117.48 m"2
11.,2.1 STEEL AT MID-S8PAN
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SPAN (cm”2) <——-ULT-w=~-=— TENS——~m=———- > {om”2) <=-—-ULT-———- TENS~———=mr— >
B 2o Jrimmm d——nmm—— Hrmm e Tmmm Brm—mmm Q==
1 o | 0 .0 a) 0 0 0 .0}
2 0 0 .0 0} 0 0 0 .0}
3 o 0 .0 .0) 0 0 Q 0)
11.3.1 STEETL AT SUPPORTS
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
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ACI-99
JOINT  (cm™2} <—=~-ULT-=—=-=~ MIN--————m~= > (em”2) <——=ULT====— MIN-———=—~—= >
e Y 3-————- = B G T B 9
1 0 0 0 L) 0 0 0 .0}
2 .00 .0 .0 .0) 00 .0 .0 .0)
3 00 .0 .0 .0} .G .0 .0 .0y
4 0 0 0 .0} 0 .0 0 .0
11.2.2 & 11,3.2 LISTING OF THE ENTIRE PROVIDED REBAR
SPAN ID LOCATION NUM BAR LENGTH [(cm] ARER [cm”2]
-l K L e fm——————== T e e
Notes:
Bar location - T = Top, B = Bottom.
NUM - Number of bars.
For two-way systems a minimum of 4 bars is specified over the supports.
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bars,
11.5.1 ARRANGEMENT OF TOFP BARS
——————— | m=——m———== TOP STEEL —————m————e——— |
SPAN | ID LOCATION | NUM BAR LENGTH [cm] |
el | =2 B e s it G———m ===
11.5.2 ARRANGEMENT OF BOTTOM BARS
~~~~~~~ | -=—===== BOTTOM STEEL ————rmmwee——————|
SPAN | ID LOCATION | NUM BAR LENGTH [cm] |
i e Frommm | ———4~===Bomm—mm Gmm [
i2- PUNCEING SHEAR CHECK
LEGEND:
CCNDITION... 1 = INTERIOR COLUMN
2 = END COLUMN
3 = CORNER COLUMN
4 = EDGE COLUMN (PARALLEL TO SPAN)
5 = EDGE BEAM, WALL, OR OTHER NON-CONFORMING GECMETRY
PERFORM SHEAR CHECK MANUALLY
& = STRIP TCO NARROW TC DEVELOP PUNCHING SHEAR
CASE........ 1 = 3TRESS WITHIN SECTICON #1 GOVERNS (COL.CAP CR SLAB}
2 = STRESS WITHIN SECTION #2 GOVERWS (DRCOP PANEL OR SLAB)
FACTORED ACTIONS <- PUNCHING SHEAR STRESSES IN Kg/cm*Z ->
shear moment due to due to allow- STRESS
JNT COND. T T-m shear moment TOTAL able RATIO CASE
-1——--2--— Jemmmm fmmmm R e E———— == Fommmm———- Bom e G 10-
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1 1 111.68 1.20 12.76 .25 13.01 17.31 .15 1
2 1 70.42 .65 8.05 .13 8.18 17.31 .47 1
3 1 56.59 .75 17.70 .62 1§.32 17.59 1.04 1
4 2 14.12 .70 8.25 L.27 2.52 16.38 .58 1

PUNCHING SHEAR STRESS IN ONE OR MORE LOCATIONS EXCEEDS THE PERMISSIBLE
VALUZ. PROVIDE SHEAR REINFORCEMENT, OR ENTARGE THE SECTION RESISTING THE
PUNCHING SHEAR

13 - MAXIMUM S P A N DEFLECTIONS

Concrete’s medulus of elasticity ......... vere. B o= 275,00 T/cm™2
Creep factor ..... Ph e e S e v K= 2.00
Teffective/Igross,..{(due to crackingl.......... K = 1.00

Where stresses exceed 1.616{(fg¢")"~1/2 cracking of section is allowed for.
Values in parentheses are (span/max deflection} ratios

Livvenan DEFLECTION ARE ALL IN om r DOWNWARD POSITIVE..... ez
SPAN DL DI+PT DL+PT+CREEP LL DL+PT+LL+CREEP
B 2mmm e R ittt d———rmm e e L T G———
CANT 3 1 .30 674) .0(16872) .3{ 648)
1 -.1 .0 .1( 8030) O (R ExE) 1{ 8558)
2 .2 .0 .0{15620) .0(18442) O (HAwEx)
3 0 0 <1{ 3480) .0{48570) 1( 3247
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16 - FRICTION, ELONGATION AND LONG TERM STRESS LOSSES

16.6 LONG TERM STRESS LOSS CALCULATIONS

16.6.1 INPUT PARAMETERS :

Type of strand .......... N Pera e e e . LOW LAX
Modulus of elasticity of strand ........... e e 1870.00 T/cm2
Average weight of concrete ,........ Cherenaa Ceeaaaaas Crea NORMAL
Estimate age of concrete at stressing ....... e e e Ve 3 days
Modulus of elasticity of concrete at stressing ........ Ve 238,00 T/cm"2
Modulus of elasticity of concrete at 28 e . 275.00 T/cm"2
Estimate cof average relative humidity ....0..u. .. Peeeaaan . 80.00 %
Volume to surface ratio of member ................ Ve e 12.50 om
16.6.2 CALCULATED LONG-TERM STRESS LOSS (average of all tendons)
e STRESS (T/cm"2) ——-——- >
SPAN start center right
=l 2 3 d———-
CANL .38
1 .38 .58 .56
2 .56 .59 .53
3 .58 .56 .54
16.7 FRICTICHN AND ELONGATION CALCULATIONS
16.7.1 INPUT PARAMETERS :
Coefficient of angular friction (mew) ........... e e . 170 Jrad
Coefficient of wobble fricticn (K) «v.vevvonnnn... e L0016 /m
Ultimate strength of strand ......... e e ‘e 19.0 T/cm”~2
Ratic of jacking stress to strand's unltimate strength ..., . 750
Anchor set ....,......... Fee e e e e Cearas .600 aom
Cross-sectional area of strand ............. e P 980 om~2
16.7.2 CALCULATED STRESSES (average of all tendong)
LENGTH <TENDON HEIGHT (cm )> Horizontal ratios <—- STRESS{T/cm™2) -->
SPAN m P start center right X1/L X2/L X3/L start center right
1l e d-m—— S L T Brom——— R 10~--—-= 1l—m=——- 12—
CANL 2.00 1 -16.0 -4.2 .10 11.58
1 5.20 1 ~4.,2 -9.4 ~4.2 .10 .50 .10 11.58 11.61 11.83
2 6.60 1 -4.2 -1%.4 ~9.2 .10 .50 .10 11.85 12.13 11.85
3 4.00 1 -9.2 -17.5 -15.0 .10 .50 .10 11.78 11.45 11.31
Note: P= tendon profile (refer to legend of data block 9)
Stresses at each location are the average of strands after anchor set,

and after long-term losses



M2-COM
Rectangle


Mmeoen  Dessass 0 Teweoe 0 MEEes 00 DeEREE 0 TEORAY 00 BERGSE O AW TEREAN SRS

Page 14 (2 - Line 3} ADAPT-PT V- 7,10

Lmmm—— TENDON EXTENTS —=-—--- > BELONGATION Streas ratios
TYPE OFF FORCE CAN<——~--—— SPANS —-- >CAN LEFT RIGHT Anch. Max,
<=-><1><2><3> {cm) {cm)
—l-—==2=——=3-—— e fommom oo e R Grmmmmm EEEEEE -
A 15 11,61 ======mememme 11.1 0 .65 69
B 5 11.33 C=m====| 4.4 .0 .65 .65

Note: Force is the average value per strand (T)
Stress ratios are at anchorage (7) and maximum along tendon (8)
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| ADARPT CORPORATION |
| STRUCTURAL CONCRETE SOFTWARE SYSTEM |
| 1733 Woodside Road, Suite 220, Redwood City, California 94061

| ADAPT~PT FOR POST-TENSIONED BEAM/SLAB DESIGN

| Version 7.10 ZAMERICAN {(ACI 318-9%/UBC-77)

\ ADAPT CORPORATION - Structural Concrete Scoftware System

i 1733 Woodaide Road, Suite 220, Redwood City, California 94061

| Phone: (650)306-2400, Fax: (650}364-4678

| Email: Support@AdaptSoft.com, Web gite: http://www.AdaptScft.com |
DATE AND TIME CF PROGRAM EXECUTION: Apr 20,2024 At Time: 11:19
PROJECT FILE: 2 - Line 5

PROJECT TITILE:
st - a1 Trags 4 Su (uding s imeeyy Lgag it

1 - USER SPECIFIED GENERAL DESIGHN PARAMETERS

CONCRETE :

STRENGTH at 28 days, for BEAMS/SLABS ............- 320.00 Kg/cm"2
for COLUMMS ..... Cr e 240.00 Kg/cm™2

MCDULUS OF ELBSTICITY for BEABMS/SLABS ..t ivevraans 275.00 T/cm™?

for COLUMNS .....c.. TN 238.00 T/cm”™2

CREEP factor for deflecticns for BEAMS/SLABS ..... 2.00

CONCRETE WEIGHT ..vv v s vsnnviasnnssnas he e e NORMAL

SELF WEIGHT ... .vvivenans Carr e e [P Ve 2400,00 Kg/m"3

TENSION STRESS limits (multiple of (£'cil/2)

BEL TOD  cvvrenvoasnas Chaee ey e Cheae e 1.5%0

At Bottem ........ ks e a e e 1.590
COMPRESSION STRESS limits (multiple of (£'c))

At all locations ....... hae e e eeaaa .450
REINFORCEMENT :

YIRLD Strength ...vivvviaaen P Car e r ey e 4,00 T/cm*2
Minimum Cover at TCP ...... N et E e . 2.50 om
Minimum Cover at BOTTOM ....+.000. i e Ceaas 2.50 cm

POST-TENSTIONING:

SYSTEM +.vvreevanran e r s e e P, T BONDED
Ultimate strength of strand ........... PR 19.00 T/cm™2
Average effective stress in strand (final) ....... 10.80 T/om~2
Strand ared.... e ey e e . 950 cm”2
Min CGS of tendon from TOP...iverinsenansreannns 4,20 cm

Min CGS of tendon from BOTTOM for INTERIOR spans.. 5.60 cm

Min CGS of tendon from BOTICOM for EXTERICR spans.. 5.60 cm

Min average precompression ........... e e 10.00 Kg/om™2
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Max spacing between strands (factor of slab depth) 8.00
Tendon profils type and support widtha............ (see section 9)

ANALYSIS OPTIONS USED:
Structural system ....{using EQUIVALENT FRAME).... TWO-WAY
Moments REDUCED to face of support «....evieceevans YES

s T By \ | TOP | BOTTOM/MIDDLE | |
P Y 0 | | FLANGE | FLANGE | REF | MULTIPLIER
A P R| LENGTH| WIDTH DEPTH| width thick.| width thick. |HEIGHT| left right
N B M| m | om cr | cm cm | cm eam | cm |
=l 2 Y B m B Fm———— B Gr——— 10-—==1lvmm~m—- 12--==13~
c U z 2.00 230.00 40.00 650.00 25.00 .00 .50 .50
1 U 2 5.20 230.00 40.00 650.00 25.00 .00 .50 .50
2 N 1 6.60 650.00 25.00 .00 .50 .50
3 U 1 4,00 656,00 20.00 -5,00 50 .50
LEGEND
1 - SPAN 3 - FORM
C = Cantilever 1 = Rectangular section
2 ~ TYPE 2 =T or Inverted L section
U = Uniform; prismatic 3 = I section
N = Nonuniform section 4 = Extended T or L section
7 = Jolst
8 = Waffle

11 - Top surface toc reference line

2.1.2 DETAILED DATA FOR NONUNIFORM SPANS

The following are geometry of nconuniform spans and/or cantilevers.
Left distance is from left support centerline to start of a span segment.

F | | TOP | BOTTOM/MIDDLE |
S O} LEPFPT | | FLANGE | FLANGE |  REF | MULTIPLIER
E R {DISTANCE| WIDTH DEFTH| width thick.| width thick.|HEIGHT| left right
G M | m | cm cm | cm cm | om am | em |
B e g e f——————— Fm——— R G I 12~--—-13-
SPAN: 2
1 2 .00 230.00 40,00 650.00 25.00 .00 .50 .50

2 2 .13 230.00 40.00 650.00 25.00 .00 .50 .50
3 2 .13 230.00 40.00 650.00 25.00 .00 .50 .50
4 1 1.00 650.00 25.00 .00 .50 .50
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51 6.47 650.00 25.00 .00 .50 .50

2.2 -SUPPORT WIDTH AND COLUMN DATA

SUFPPORT L LOWER COLUMN —--———-— > Lo UPPER COLUMN -————- >
WIDTH LENGTH B {DIA) D CBC* LENGTH B(DIA) D CBC*
JOINT cm m cm cm m cm cr
et R 2m— 3———— domm e - B —m——— Jmm e B-—————— Qr—rmn 10—
1 25,00 3.00 25.00 25.00 (1) 3.00 25.00 25.00 (1)
2 25.00 3.00 25.00 25.00 (1) 3.00 25.00 25.00 (1)
3 25.00 3.00 25.00 25.00 (1) 3,00 25.00 25,00 (13}
4 25.00 3,00 25.00 25,00 (L) 3.00 25.00 25.00 {1}

*THE COLUMN BOUNDARY CONDITION CODES (CBC}

Fixed at both ends ... (STANDARD] .uvvverrerennrnnn bt e bearaa = ]
Hinged at near end, fixed at far end .. vvvivrrvenenn. e, =2
Fixed at near end, hinged at Lar €0 v.vierenrveenrennnres e =3
Fixed at near end, roller with rotational fixity at far end = 4
3~INPUT APPLIETESD LOADIDNG

L=~~CLASS-——> L e TYPE~ == —m—mm———— e >

D = DEAD LOAD U = UNIFORM P = PARTIAL UNIFQRM
L = LIVE LOAD = CONCENTRATED M = APPLIED MOMENT
Li= LINE LOAD
SW= SELF WEIGHT Computed from geomstry input and treated as dead loading
Unit selfweight W = 2400.0 Kg/m"3

@]
|

Intensity ( From ... To } [ M cr C ..,.At) Total on Trik

3PAN CLASS TYPE T/m"2 { m - m )} (T-mor T.,.m) T/m
~le———— 2=————— B domm B ———- B — T B Qo —rmem
CANT L U . 200 .00 2,00 1,300
CANT D U L300 .00 2.00 1.950
CANT D C 20.00 2.00
CANT SW 9) .00 2.00 4.728

1 L U .200 .00 5,20 1.300

1 D U .300 .00 5.20 1.950

1 o C 20.00 1.00

1 SW ) .00 5,20 4,728

2 L 7 .200 .00 .13 1.300

i L U .200 .13 .13 1.300
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2 L U .200 .13 1.00 1,300
2 L U .200 1,00 6.47 1.300
2 L u .200 6.47 6.60 1.300
2 D U .300 .00 .13 1.950
2 D &) .300 .13 .13 1.950
2 D U .300 .13 1,00 1.950
2 D U L300 1.00 6.47 1.850
2 D U L300 6.47 6.60 1.950
2 sw P .00 .13 4.728
2 Sw P .13 .13 4.728
2 SW P .13 1.00 4,728
2 SW P 1.00 6.47 3.%00
2 SwW P 6.47 6.60 3,800
3 L U .200 .00 4.00 1.300
3 D U .300 .00 4.00 1.950
3 sw U .00 4.00 3.120
NOTE: LIVE LOADING is SKIPPED with a skip factor of .75

3.1 - LOADING AS APPEARS IN USER'S INPUT SCREEN PRIOR TO PROCESSING

UNIFORM
{ T/m~2), ( CON. or PART. ) (MOMEDNT)

SPAN CLASS TYPE LINE{ T/m) { T8m or m-m ) { T-m @ m )
-l--——- 2——mmm— 3m—mmmmmm dommm e B Em— i P Grmm
CANT L u 200
CANT D U 300
CANT D c 20,00 2.00

1 L U .200

1 D U .300

1 D c 20.00 1.00

2 L U .200

2 D U .300

3 L U .200

3 D U L300

NOTE: SELFWEIGHT INCLUSION REQUIRED

LIVE LOADING is SKIPPED with a skip factor of .75
4 - CALCULATETD SECTION PROCPERTIES
4.1 For Uniform Spans and Cantilevers only
SPAN AREA I Yb YL
cm”2 cm”™4 cm cm
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ACI-99
CANT 12700.00 L20498+07 24.00 16,00
1 19700.00 L2049E+07 24,00 16.00
5 ——— —— —— _—
3 13000.00 . 4333E+06 10.00 10.00
Nete:

= Span/Cantilever is Nonuniform, see block 4.2

4.2 - Computed Section Properties for Segments of Nonprismatic Spans

are listed for all segments of each span

Section properties

A= cross-sectional geometry Yt= centroidal distance to top fiber
I= gross moment of inertia Yb= centroidal distance tc bottom fiber
SPAN AREA I Yb Yt
{SEGMENT) cm™2 cm”™4 cm cm
——————————————— D e m B e f e
SPAN 2
1 19700.00 L2217E+07 24.00 16.00
2 19700.00 . 20498407 24,00 16.00
3 19700.00 .2049E+07 24.00 16.00
4 16250.00 .B464E+06 12.50 12.50
5 16250.00 .9154E4+06 12.590 12.50
5- DEATD LOAD MOMENT S, SHEARS & REARCTIONS
< 5,1 SPFAN MOMEDNTS (Tmy > < 5.2 SPAN SHERRS (T) >
SPAN M(L)* Midspan M{r)* SH({1) SH(r)
=] Zmmm e B Jrm e e — B p——————
CANT e mmme -53,36 oo 33.36
1 -51.98 -4.40 -21.97 ~-39.29 15,44
2 -22,81 12.95 -15.40 -21.19 18.24
3 -14.71 2,62 -.33 -13.173 6.55
Note:
#* = Centerline moments
JOINT < 5,3 REBACTIONS (T} > <- 5.4 COLUMN MOMENTS (Tm} ->
=l Am e — e Lower columns--—-Upper columng---—--
1 72.64 .75 .63
2 36.63 -.46 ~-.38
3 31.98 .36 .33
4 6.55 .17 .16
6- LIVE LOATD MOMENTS, SHEARS & REACTIONS
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ACI-98
<-—— 6.1 LIVE L ©AD BSPAN MOMENTS (Tm) and SHEAR FORCES (T} -->
=== left* ————- > <-—-- midspan ---» <-—--- right* ----—- > «--SHEAR FCRCE~-—>
SPAN max min max min max min left right
L omm e 2 mm e v m Jom e i i e e i S Gr=mmm i —— Fmmm e ——— Br—m———— 9-=
cL. ----= === -2.60  ===—= 2.60
1 ~-2.586 o -.05 2,87 -2.55 -5.37 -.36 -2.85 3.92
2 -5.4% -.26 2.64 -.69 -3.47 -.82 -4.860 3.98
3 -3.35 -.95 1.39 -.73 -.18 .09 -3.41 1.79
Note:

* = Centerline moments

<— 6.2 REACTICNS (T} =2 Lo 6.3 COLUMN MOMENTS (Tmy -—-——-—————--- >
<--- LOWER COLUMMN —---> <---— UPPER COLUMN ~-~->
JOINT mMax min max min max min
=l ———————— 22— F-——————— b B G —m e T==r-
1 6.40 2.16 .13 -.11 11 -.09
2 9.59 2.83 .10 -.16 08 -.14
3 7.73 2.91 .15 -.09 .14 -.09
4 2.34 -.58 .12 -.06 11 ~-.06

Note: Block 6.1 through 6.3 values are maxima of all skipped lcading cases

7 - MOMENTS REDUCED TC FACE-QF-SUPPORT

7.1 REDUCED DEAD LOAD MOMENTS  (Tm)

SPAN <- left* -> <- midspan -»> <- right* ->
] 2 mmmmmmmmm Fmmmmmm e e
cawr 0 mmm—- mmee -49.24
1 ~47.12 -4.40 -20.09
2 -20.22 12.95 -13.17
3 ~13.04 2.62 A5
Note:

* = face-of-support

7.2 REDUCETD LIVE LOAD MOMENTS  {Tm)

P —— left* ~————m >  <-—-- midspan -—---» <——=—-= right# wme—m >
SPAN max min max min max min
T 2mmmmmmmmom Fmmm oo fmmmmm e Sommmmmm o R T
L. === e -2.28
1 -2.21 15 2.87 -2.55 ~4,8% -.09
2 ~4,82 -.27 2.64 -.69 -2.98 -.81
3 -2.94 -.69 1.38 -.73 03 .10
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* = face—of-support

8 - SUM OF DEAD AND LIVE MCMENTS (Tm)

Maxima of dead load and live load span moments combined
for serviceability checks { 1.00DL + 1.00LL )

L= left* ——-—w- > <—=-~- midspan ----> L= right* ~---—- >

SPRN max min max min max min

w e ———— 2 —rma - 3 frmomm S e T
CL === e -51.53

1 -49,33 -46,97 -1.53 -6.95 -24.98 -20.18

2 -25,14 -20.49 15.59 12.26 ~16.15 -13.98

3 -15.98 -13.73 4.00 1.88 48 55
Note:

* = face-of-support

9 ~ SELECTED PCST-TENSIONING FORCES AND TENDON PROFILES

9.1 FROFILE TYPES AND PARAMETERS

LEGEND:
For Span:
1 = reversed parabola
2 = simple parabola with straight portion over support
3 = harped tendon

For Cantilever:
1 = simple parabecla

Z = partial parabola
3 = harped tendon
9.2 TENDON PROFILE
TYPE X1/% X2/L X3/L A/L
—————————— B D Bt B T
CANT 1 ) 100
1 i ,100 .500 .100 .000
2 1 .100 .500 L 100 .000
3 1 L1060 .500 L1100 .000

9.3 -~ SELECTED POST-TENSIONING FORCES AND TENDON DRAPE
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Cmmmme e SELECTED VALUES ------—o >  <--- CALCULATED VALUES ---3>
FORCE <- DISTANCE OF CGS (em) -> P/R Whal Wbal
SPAN (T/-) Left Center Right (Rg/em™2) (T/=) {%DL)
R R R fomme e R G T 8-~
CANT 218.894 -16.00 -4.20 11.37 13.224 79
1 228,773 -4,20 -9.4¢ -4.20 11.66 3.535 34
2 180.03¢% -4.20 ~-19.40 -9.20 11.08 4.199 70
3 170.008 -9.20 -17.50 -15.00 13.08 4.590 91
Approximate weight of strand Veera e e e rer 256.2 Kg
9,35 - TENDON SELECTION DATA:
TYPE SFEL. FORCE <-——mw——— e TENDON EXTENTS —=--—mmms— o
(T ) <C> <1l> <2> <3>

9.5 REQUIRED MINIMUM POST-TENGSIONTING FORCES (T )

<~ BASED ON STRESS CONDITIONS ->

<~ PBASED ON MINIMUM B/A ~>

SPAN LEFT* CENTER RIGHT* LEET CENTER RIGHT
=l ————— 2 R e S5 — Grmemm—— e 7=
CANT ~—rm e 90.217 mm—em e 197.00
1 75,56 .00 .00 197.00 187.00 187.00
2 .00 00 .00 197.00 162.50 162.50
3 32.86 00 .00 130.00 130.00 130,00

Note:
* = face-of-support
9.6 SERVICE STRESGSES {Kg/cm”2) (tension shown positive)
LEFT®* RIGHT*
TR BOTTOM TOP BOTTOM
max-T max-C max-T max—C max-T max-C max—T max~C
=l Lrmm— e 3——mmm—— drm—m——— b G — T B 9-=
CL meeme mmmmm e e 10.96 —=—-- oo -44,85
1 T7.94 s e -40.%9 == -11.23 e -18.31
2 ——m—e -11.83  -———~ -17.27 === -4.61 - -20.24
3 = =12.70 e, ~-19.12 e ~14.60  -—mrm= -11.40
Note

* = face-of-support

CENTER
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TOP BOTTOM

max-T max-C max-T max-C
e 2-mmmm 3 frmemm e B e
LS i
r e ~18.31 = --——- -8.05
2 e ~13.88  ---—- -13.18
e -16.63  =--——- -14.41

9.7 PCST~TENSIONING BALANCED MOMENT S, SHEARS & REACTIONS

<~- S P AN MOMENTS {(Tm ) —--> <=- SPAN SHE&ARS (T ) -->
SPAN left* midspan right* SH(1) SH(r)
=l —— 2 m e 3 d——— e Bomm - B
CANT --—— e 22.93  ————= 22.49
1 24.26 i0.04 19.43 .98 .98
2 20,54 -13.69 9.77 -1.65 -1.65
3 13.46 -2.46 18 .81 .81
Note:
* = face-gf-support
<~—REACTIONS (T )-—--> <-- COLUMN MOMENTS (Tm ) -->
—Joint-————mmmae— o B e e Lower columns—-—--- Upper columng—---—-
1 ~-.975 -.682 -.576
2 2.623 . 609 .514
3 -2.461 -.390 -.367
4 .813 -.082 -.078
I1I0-FACTOCRETD MOMENTS & REACTIONS
Calculated as { 1.40D + 1.70L + 1.00 secondary mement effects)
10.1 FACTORED DESIGN MOMENTS  (Tm)
Cm left* —-~——-—- > <-—--- midspan ~-——> = right* ~-—-—— >
SPAN max min max min max min
1l 2o m I———m fmm e e e e T————
¢, e e -72.82
1 ~-71.11 -67.09 -5.07 -14,29 ~42.64 -34,49
2 ~41.70 -33.80 22,10 16.45 -15.51 -15.83
3 -19.24 -16.12 7.81 4,20 .94 1.06
Note:

¥ = face-of-support

10.2 SECONDARY MOMENTS  ({Tm)
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SEAN <=- left* --> <~ midspan -> <-- right* -->
mlmm—m— Dmmm e Frrtmism e VST
1 -1.38 -3.79 -6.21

2 ~5,03 -.52 3.99

3 3.31 1.79 .26
Note:

* = face-of-support

10.3 FACTORED REACTIONS

10.4 FACTORED COLUMN MOMENTS (Tm)

(T) <=~ LOWER column --> <-- UPPER column =~->
JOINT max min max min max nin
“lemm 2 B L Bmmmm fommm—————— T————
1 111.61 104,39 .59 18 50 15
2 70,20 58.72 14 -.31 11 -.26
3 55.4¢ 47.26 37 -.05 35 -.05
4 13.96 9.04 36 05 34 05

11-MILD 8TEETL

Support cut-off length for minimum
Span cut-off length for minimum
Top bar extension beyond where

Bottom bar extension beyond where

REINFORCEMENT based on NO

steel{length/span) ... .17
steel{length/span) ... .33
required .......000 50.00 em

required ......00.0. . 50.00 com

REDISTRIBUTION of factored mcments

11,1 TOTAL WEIGHT OF REBAR = .0 Kg AVERAGE =~ .0 Kg/m~2
TOTAL AREA COVERED 115.70 m"2
11.2.1 STEETL AT MID-S3PAN
TCP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SPAN {cm"2) <—--ULT-~~-- TENS--——-—-—— > fem”2) <——-ULT-—==~~ TENS-——————-— >
il e R Lo 3————— o B-mmmm Gt e T B G-
1 00 .0 0 0) 0 .0 Q . 0)
2 0 .0 ¢ 0) 00 .0 0 Q)
3 0 .0 0 0) 0 .0 0 0)
11.3.1 STEEL AT SUTPPORTS
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
JOINT (om”2) <——-ULT----—- MIN-—=—=———— > fcm"2) <——-ULT-~~—— MIN-—————--- >
-——l-——— - 3mmm———- d-————— Smmm e f-———————= P g-————— G-——=
1 0 L0 .0 .0} 0 .0 .0 .0)
2z 00 .0 .0 .0} 00 .0 .0 .0}
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3 0 .0 0 .0) o0 0 .0 0}
4 0 .0 0 L0y 00t 0 Q .0
11.2.2 & 11.3.2 LISTING OF THE ENTIRE PROVIDED REBAR

SPAN ID LOCATION NUM BAR LENGTH [cm] AREA [cm™Z]

R e 3 L it e T G~ T m e —

Notes:

Bar location ~ T = Top, B = RBottom.

NUM - Number of bars,

For two-way systems a minimum of 4 bars is specified over the supports,
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bars.

11.5.1 ARRANGEMENT CF TCP BRRS

——————— | =~========= TOP STEEL ———-—===-———————c|
SPAN | ID LOCATION | NUM BAR  LENGTH [cm] |
m= L | mm2mm oo c | === 4= === em -
11.5.2 ARRANGEMENT OF BOTTOM BARS

——————— | wm====== BOTTOM STEE] —---—rmw=ocoo—e—|
| ID LOCATION | NUM BAR  LENGTH [cm] |
e R s Frernm | ——=4=——=§mmmme fmmmmm e

12~ PUNCHING SHEAR CHECK

LEGEND:
CONDITION,.. 1 = INTERIOR COLUMN
2 = END COLUMN
3 = CORNER COLUMN
4 = EDGE COLUMN (PARALLEL TO SEAN}
5 = EDGE BEAM, WALL, OR OTHER NON-CONFORMING GEOMETRY
PERFORM SHEAR CHRECK MANUALLY
6 = STRIP TOC NARRCW TQ DEVELOP PUNCHING SHEAR
CASE........ 1 = STRESS WITHIN SECTION #1 GOVERNS (CCL.CAP CR SLAB)
2 = STRESS WITHIN SECTION #2 GOVERNS {DROP PANEL CR SLAR)
FACTORED ACTIONS <~ PUNCHING SHEAR STRESSES IN Kg/om”2 ->
shear roment due to due to allow- STRESS
JNT COND. T T~m shear moment TOTAL able RATIO CASE
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PUNCHING SHEAR STRESS IN ONE OR MORE LOCATIONS EXCEEDS THE PERMISSIBLE
VALUE, PROVIDE SHEAR REINFORCEMENT, OR ENLARGE THE SECTION RESISTING THE
PUNCHING SHEAR

13 - MAXIMUM S P A N DEFLECTIOGNS

Concrete’s modulus of elasticity .........vuuen Ec = 275.00 T/cm"2
Creep factor ....vivvvvnns St e e e v« K = 2.00
Ieffective/Igross... {due to cracking).......... K = 1.00

Where stresses exceed 1.616({fc”)"1/2 cracking of section is allowed for.

Values in parentheses are (span/max deflection) ratios

Cevwnan .DEFLECTION ARE ALL IN cm ; DOWNWARD POSITIVE....... >
SPAN DL DLA+PT DL+PT+CREEP LL DL+FPT4+LL+CREEP
e i Ze——m———- 3o dmm e e kel G————r-
CANL .3 1 L2{ 811 .0(17920) 30 776)
1 -.1 .0 .1( 6841} SO (FrEaky 10 7210)
2 .2 .0 -.1( 5017} .0(18822) .0{17309)}
3 .0 .0 .1( 3306) .0{47955) L.1( 3083}
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16 - FRICTION, KLONGATION AND LONG TERM STRESS LOSSES

16.6 LONG TERM STRESS LOSS CALCULATIONS

16.6.1 INPUT PARRMETERS :

Type of strand ............ S e e e PR LOW LAX
Modulus of elasticity of strand ........... e A 1970.00 T/cm”2
Average weight of concrete ........ovivivnnn.. e e . NORMAL
Estimate age of concrete at stressing ....... et e . 3 daysa
Modulus of elasticity of concrete at sStressing ........... 238.00 T/cmn2
Modulus of elasticity of concrete at 28 days ....... Ve 275.00 T/cm~?2
Estimate of average relative humidity ........... e 80.00 =%
Volume to surface ratio of member ........ Crarrier e R 12,50 om
16.6.2 CALCULATED I,ONG-TERM STRESS LOSS {(average of all tendons)

) L=—— STRESS (T/cm™2) =—re—— >

SPAN start center right

e R - g

CANL .38

1 38 .58 56

2 57 .59 53

3 &0 .56 55

16.7 FRICTION AND ELONGATION CALCULATTONS

16.7.1 INPUT PRARAMETERS

Coefficient of angular fricticn (meu) ........... i eaaaa 170 /rad
Coefficient of wobble Friction (K) «..veverrrevnnn.. Phaea L0016 /m
Ultimate strength of strand ...... Pee v e e 19.0 T/em~2
Ratio of jacking stress to strand's ultimate strength .... .750
Anchor set ......0vvue..n P r et Fene e s e 600 om
Crosg~sectional area ©f sStrand . uuuus e nnrrvrnnnnns . L9880 omn2
16.7.2 CALCULATED STRESSES(average of all tendons)

LENGTH <TENDON HEIGHT (cm )> Horizontal ratiocs <-- STRESS{T/cm™2) -~>

SPAN m P start center right X1/I. %2/L X3/L start center right
~l-——— 2m——=3~——— d—mmm—— S-mm——— G —— Tm———= G — g 10mm=— 1l-=m— 12--
CANL 2.00 1 -16.0 -4.2 .10 11.58
1 5.20 1 -4,2 ~9.4 -4,2 .10 .50 .10 11.58 11.860 11.83
2 6.60 1 -4.2 ~19.4 -9.2 .10 .50 .10 11.85 12.12 11,84
3 4.00 1 ~5%.2 ~17.5 ~15.0 .10 .50 .10 11.78 11.45 11.31

Note: P= tendon profile (refer to legend of data block 9)

Stresses at each location are the average of strands after anchor set,

and after long-term losses
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1le.8 TENDON SELECTION AND DATA;

Lmmmm TENDON EXTENTS ———w--— > ELONGATION Stress ratios
TYPE QFF FQRCE CANCw = ———— SPANS ———--— >CAN LEFT RIGHT Anch. Max.
{cm) (cm}
—l-——— 2 e ———— L e S G- Jomm g——-
A 15 11.60 11.1 G .65 .69
B 5 11.32 4.4 .0 .65 .65

Note: Force is the average value per strand (T)
Stress ratios are at anchorage (7) and maximum along tendon {8)
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| ADAPT CORPORATION |
| STRUCTURAL CONCRETE SOFTWARE SYSTEM

| 1733 Woodside Road, Suite 220, Redwood City, California 94061

\ ADAPT-PT FCOR POST-TENSIONED BEAM/SLAR DESIGN

| Version 7.10 AMERICAN (ACI 318-99/UBC-77)

| ADAPT CORPORATICN - Structural Concrete Software System

| 1733 Woodside Road, Suite 220, Redwood City, California 94061
| Phene: (650)306-2400, Fax: (650)364-4678

l Email: Support@AdaptSoft.com, Web site: http://www.AdaptSoft.com
DATE AND TIME CF PROGRAM EXECUTION: Apr 20,2024 At Time: 13:48
PROJECT FILE: 2 - Line C

PRCJECT TITLE: )
s - o Tran & Su @aiiins 01579 iz .q3mg el

1 - USER SPECIFIED GENERAL DEESIGN PARAMETERS

CONCRETE :

STRENGTH at 28 days, for BEAMS/SLABS ..........e... 320,00 Kg/cm”2
£or COLUMNS vvvuivvvnvnnnenn. 240,00 Kg/cm*2

MODULUS OF ELASTICITY for BEAMS/SLABS ......... e 275.00 T/cm"2
for COLUMNS ....cveveienennnn 238.00 T/cm™2

CREEP factor for deflections for BEAMS/SLEBRS ..... 2.00

CONCRETE WEIGHT ...vtieeveviionnnrnananans [P NORMAL

SELF WEIGHT ..... e e r N et e e e e 2400.00 Kg/m"3

TENSION STRESS limits (multiple of (£'cil/2})

B ] 1 o o PR e e 1.590

At Bottom ........cc a0, e 1.590
COMPRESSION STRESS limits (multiple of (f'a))

At 38ll J1oCations v vi i ittt s v 450
REINFORCEMENT :

YIELD Strength .....veineiiennenn.. P et 4.00 T/cm”2
Minimum Cover at TOP ...iveiviivunnenenn S s e e e 2.50 cm
Minimum Cover at BOTTOM .......vevueennnn N 2.50 cm
POST~TENSICNING:

SYSTEM . .vuiineriinnanns s s e e ey BONDED
Ultimate strength of strand ......... e 19,00 T/cm”™2
Average effective stress in strand (final) ...... ' 10.80 T/cm~2
Strand aread......ovivvann e e e e e e . 880 cm”2
Min CGS of tendon From TOP. ... e rurrrsrnannnnsas 4.20 cm
Min CGS of tendon from BCTTOM for INTERIOR spans.. 5.60 cm
Min CGS of tendon from BOTTOM for EXTERIOR spans.. 5.60 cm

Min average precompression ............... e 10.00 Kg/cm™2



M2-COM
Rectangle


Page 2 (2 ~ Line C) ADAPT-PT V- 7.10

Max spacing between strands (factor of slab depth) 8.00
Tendon profile type and suppoert widths...... veive.  {See section 9}

ANATLYSIS OPTIONS USED;

Structural system ....(using EQUIVALENT FRAME).... TWO-WAY
Moments REDUCED teo face of support ............. e YES

2-INPUT GEOMETRY

2.1.1 PRINCIPAL SPAN DATA OF UNIFORM SPANS

S T F| f i TOP | BOTTOM/MIDDLE | |
P Y Of | | FLANGE | FLANGE | REF | MULTIPLIER
A P R| LENGTH| WIDTH DEPTH| width thick.] width thick.|HEIGHT| left right
N E M| m | cm cm | cm cm | cm cm | cm |
=l=m2——3-———d—— 5——=—=—= Qe ———— T g-———— R 10--==11-—--—- 12-=~=13-
1 v 1 7.55 580.00 25.00 ' .00 .50 .50
2 U 2 5.20 210.00 40,00 590.00 25.00 .00 .50 .50
2 U0 1 5.20 590.00 25.00 .00 .50 .50
4 U 1 7.80 580.00 25.00 .00 .50 .50
LEGEND
1 - SPAN 3 - FORM
C = Cantilever 1 = Rectangular gection
2 - TYPE 2 =T or Inverted L secticn
U = Uniform; prismatic 3 = I section
N = Nonuniform secticn 4 = Extended T or L section
7 = Joist
8 = Waffle

11 - Top surface to reference line

2.2 ~-3UPPORT WIDTH AND COLUMN DATA

SUPRORT o o s — LOWER COLUMN —------ > Crmtimm == — UPPER COLUMN ~—-——-—- >
WIDTH LENGTH B{(DIA) D CBC* LENGTH B(DIA) D CBC*
JOINT cm m cm cm m cm CIil
e 2 m 3 g b G e — T gom———— 9—=—=10-~=
1 25.00 3.00 25.00 25.00 (1) 3.00 25.00 25.00 (1)
2 25.00 3.00 25.00 25.00 (1) 3.00 25.00 25.00 (L)
3 25.00 3.00 25.00 25.00 (1) 2.00 25.00 25.00 (1)
4 25.00 3.00 25.00 25.00 (1) 3.00 25.00 25,00 (1)
5 25.00 3.00 25.00 25,00 (1) 3.00 25.00 25.00 (1)

*THE COLUMN BOUNDARY CONDITICN CODES (CBC)
Fixed at both ends ... {STANDARD] . vut v trnnernnnnneeanennns vl =
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Hinged at near end, fixed at far end .uveervenennrennn e = 2
Fized at near end, hinged at far end .....vevereinrernnens veeer = 3
Fixed at near end, roller with rotational fixity at far end .. = 4

3-INPUT APPLIETD LOADING

<==—-CLASS—-> L TYPE~ = e e e >
D = DEAD LOAD U = UNIFORM P = PARTIAL UNIFCRM
L = LIVE LOAD = CONCENTRATED = APPLIED MOMENT
Li= LINE LOAD
W= SELF WEIGHT Computed from geometry input and treated as dead loading
Unit selfweight W = 2400.0 Kg/m"3

Q
|
=
i

Intensity ( From ... To } (M or C ...At) Totzl on Trib
SPAN CLASS TYPE T/m~2 { m m } {T-mor T ...m ) T/m
-1l-—— 2———— 3 e mm i — B — - Gmmm T = B e 9
1 L ¥) .200 .00 7.55 1,180
1 D ) .300 .00 7,55 1,770
1 SW u .00 7.55 3.540
2 L ) .200 . .00 5.20 1.180
2 D U .300 .00 5,20 1.770
2 D o 20.00 3.50
2 W U .00 5.20 4,296
3 L U .200 .00 5.20 1,180
3 D 4} .300 .00 5.20 1.770
3 SW u L 00 5.20 3.540
4 L U .200 Q0 7.80 1.180
4 D U .300 ey 7.80 1.770
4 SW U .00 7.80 3.540
NOTE: LIVE LOADING is SKIPPED with a skip factor of 75

3.1 ~ LOADING A8 APPEARS IN USER'S INPUT SCREEN PRIOR TC PROCESSING

UNIFORM
{ T/m"2}, { CON. or PART. } (MOMENT)
SPAN CLASS TYPR LINE{ T/m) { TEm or m-m )} { T-m @ m )
e 2o R domm e 5—mmm - fmmmmmmmm Fmmm e B mm e

1 L U .200
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.300

.200

L300

20.00 3.50

.200

.300

.200

. 300

SELFWEIGHT INCLUSION REQUIRED

LIVE LOADING is SKIPPED with a skip factor of .75

o s W W R RN
UHOPROog o
gacagogooacga

O
H
]

4 - CALCULARTETD SECTION PROPERTTIES

4.1 For Uniform Spans and Cantilevers ocnly

SPAN AREA I Yh Yt
cm™2 cm” 4 cm om

-l P i B fmm e B ——

1 14750.00 . 7682E+06 12.50 12.50

2 17900.00 .1B66E+07 23.98 16.02

3 14750.00 . T6B2E+06 12.50 12.50

4 14750.00 . T682E4+06 12.50 12.50
Note:

--— = Span/Cantilever is Nenuniform, see block 4.2

5- DEAD LOATD MOMENT S, SHEARS & REACTTIONSE

< 5,1 S PAN MOMEDNTS {Tm) > < 5,2 SPAN SHEARS (T) >
SPAN M(1l)* Midspan M{x}* SH (1) SH(r)
=l ————— 2 e DL L L b Do o G et
1 -3.00 18.70 ~-35,27 -15.77 24,32
2 -35.04 15.00 -9.98 -27,13 24,47
3 -9.,27 -.42 ~27 .47 -10.,31 17.3C
4 -28.15 23.84 ~3.94 -23.94 17.48
Note

* = Centerline moments

JOINT < 5.3 REACTIONS (T) > <- 5.4 COLUMN MOMENTS (Tm) ->
-—l--—— D Lower columns--—--Upper columng--—---
15,77 ~1.55 -1.44

1
2 51.45 .12 .11
3 34.72 .36 .34
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4 41.25 -.87 -.81
5 17.48 2.04 1.80

6~ LIVE LOATD MOMENT 3, SHEARS & REACTIONS

<-- 6.1 LIVE L OAD SPAEN MOMENTS (Tm) and SHEAR FORCES (T) -->
{———== left* ——-—mw > <--- midspan —--> <--—- right# ~m==- > <-—-SHEAR FORCE—-->
SPAN max min max min max min left “right
—lmm dmm 3 - S e Fmm e 8- S—-
1 -.72 ,0b 4.48 -.33 -7.14 -.36 -3.60 5.30
2 -6.96 -.43 2.80 -2.68 -2.68 1.24 -4,27 2.73
3 -2,68 1.33 1.87 -1.55 -6.41 -.74 -2.87 4.16
4 -6.74 -.63 5.18 -.43 -.86 07 -5.3%6 3.85
Note

* = Centerline moments

<~ 6.2 REACTIONS (T) = K ——— 6.3 COLUMN MOMENTS {(Tm) ———————— >
<--- LOWER COQLUMN ---> <~-- UPBPER COLUMN —--->
JOINT max min max min nax min
—— 1l —————— 2 B e L et Bm—mmm e G T
i 3.74 -.13 .04 ~,41 03 -.38
2 10.13 2.56 .18 -.09 17 -.08
3 7.21 .02 .12 -.13 11 -.12
4 9.81 2,69 W11 -.28 10 ~.26
5 4,02 -.17 .49 -, 05 .46 -.05

Note: Block 6.1 through 6.3 values are maxima of all skipped loading cases

T~ MOMENTS REDUCED TC FACE-OF-SUPPCRT

7.1 REDUCED DEAD LOAD MOMENTS  ('T'm)

SPAN <- left* -> <~ midspan -> <- right* ->
e R T 2 B e e e ——
1 -1.07 18.70 -32,27
2 ~31.69 15.00 -6.97
3 -8.03 -, 42 -25.35
4 -26.20 23.8¢ -1.79
Note:

* = face-of-support

7.2 REDUCED LIVE LOAD MOMENTS (Tm)
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S left* ——w—w- >  <~—~- nmidspan -~-=> @ Leeooe right* =----- >
SEAN max min max min max min
=l 2 — e — o Lo e B G T
1 -.28 04 4,48 -.33 -6,4% -,35
2 -6.43 -.20 2.80 -2.68 -2.,35 1.36
3 -2.35 1.20 1.87 -1.5% -5.80 -.51
4 -6.08 -, 62 5.18 -.43 -.38 .05

Note:
* = face-of-support

g8 - SUM OF DEAD AND LIVE MOMENTS  (Tm)

Mazima of dead lecad and live load span moments combined

for serviceability checks ( 1.00DL + 1.00LL }
L=—=== left* ————- > <---- midspan =---> o right¥ e >

SPAN max min max min max min
=l = 22— 3-—mm d————————— B f————————— T-———-

1 -1.34 -1.03 23,18 18,37 ~38.76 ~-32,62

2 -38.12 -31.89 17.80 12.32 -9.32 -5.61

3 -10.38 -6.82 1.45 -1.97 -31.25 -25.86

4 -32.28 -26.82 29.02 23.41 -2.,14 -1.74
Note

* = face-of-support

9 ~ SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

9.1 PROFILE TYPES AND PARAMETERS
LEGEND:
For Span:
1 = reversed parabola
2 simple parabola with straight portion over support
3 harped tendon

i

For Cantilever:
1 = simple parabola

2 = partial parabola
3 = harped tendon
9.2 TENDON PROFILE
TYPE X1l/L X2/L X3/L A/L
—————————— b B e
1 1 .100 500 100 .000
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ACI-99
3 1 100 500 . 100 coo
4 1 100 5300 100 000

9.3 - SELECTED POST-TENSIONING FORCES AND TENDOW DRAPE

Tendon editing mode selected: TENDON SELECTION

e SELECTED VALUES -—-——--w-w > <{—==- CALCULATED VALUES -~->

FORCE <- DISTANCE QOF CGS (cm) -> P/A Whal Wohal

SPAN (T/~} Left Center Right (Kg/cm”~2) (T/-) {%DL)
R R T 2-————— Fem d-————m e et e o m e — Tomam———— B
1 188.832 ~12.50 -18.40 -4.20 12.80 2.928 55

2 197.165 -4.20 -19.40 -4.,20 11,01 8.867 89

3 193.725 -4,20 -19.40 -4.20 13.13 8.712 164

4 180.784 ~4,20 ~19.,40 ~12.50 12.93 2.772 52

Approximate weight of strand ................ P heaae e

9.35 -~ TENDON SELECTION DATA:

TYPE SEL. FORCE <rs—m—— e TENDON EXTENTS ————=——————mmm
(T ) <1l» <> <3> <4>
mmleme 2 e [ e | —==—=~ [——=m | =———- | ~—=== frmmmm o | o e
iy 16 11.97 < >

9.5 REQUIRED MINIMUM PCST-TENSIONTING FORCES (T )

<—- BASED CON STRESS CONDITICONS -> <~ DBASED ON MINIMUM P/& ->
SPAN LEFT* CENTER RIGHT* LEFT CENTER RIGHT
=l Zrmmm 3 e S Brem— T=——=
1 .00 54.51 164.58 147.50 147.50 147.50
2 27.12 .00 .00 179.00 172,00 179.00
3 .00 .00 100,22 147.50 147.50 147.50
4 105.69 116.48 .00 147.50 147.50 147.50

* = face-of-support

9.6 SERVICE STRESGSES {(Kg/cm”2) (tension shown positive)

LEFT* RIGHT*
TOPR BOTTOM TOP BOTTOM
max-T max-C max-T max-C max-T mnax-C max-T max-_
—l-- 2———— Bmmmmm - d-———m—— B G —— Fromom e e e §r—————— G
I it -13.12 === -12,3¢6 22.24 ——eee
2 1.84 -3.,51 e -29.97  ————- -23.68
3 e —-25.09 e -6.19 7.16 -1.61
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CENTER
TOR BOTTOM

max-T max-~C max-T max-C
e e 2-———-——= 3mrrm e S
B ~-31.18 5.58 ~2.24
2 e -19.84 2.20 -4.84
3 10.73 —-—== mee- -36.99
4 e -42.34 16.47  -———-

9.7 POST-TENSIONING BEALANCETD MOMEWNT S, SHEARS & REACTIONS

<-—- 3 PAN MOMENTS (Tm ) --> <-- SPAN SHEARS (T ) -->
SPAN lefit* midspan right+* SH{1) SH{xr)
el R e D L K e B T e oo B Gum————
1 1.42 -11.89 17.00 08 .00
2 23.29 -7.51 20,93 48 48
3 14,41 ~-12.69 18.70 -.93 -.93
4 18.95 -10.85 1.35 21 21

* = face-of-support

<-~REBACTIONS (T )--> <-- COLUMN MOMENTS (Tm ) —-->
—joint——————mm—m— ettt Lower columnsg-—-—- Upper columng—-—---
1 -.095 .778 722
z -.382 -, 205 -.120
3 1.402 .185 172
4 -1.138 -.017 -.016
5 .213 -.720 ~, 668

10-~-FACTORED MOMENTS & REACTIONS

Calculated as ( 1.40D + 1,70L + 1.00 secondary moment effects)

1c.1 FACTORED DESIGN MOMENTS  (Tm)

L= left® ——=w—- >  &--=—- midspan w---> <——=== right* ~-——- >
SPAN max min max min max min
S 2mm e Fommm e fomm e R i mmmmn 7=
1 -.48 .06 34,84 26.77 -55.40
2 -54,97 -44,38 24,90 15.58 -15.78
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3 ~16.85 -10.81 3.27 -2.55 -42,55 ~-33.39
4 -43.928 -34,72 44,35 34.86 -1.75 -1.00

* = face-of-support

10.2 SECONDARY MOMENWTS  (Tm)

SPAN <= left* --> <- midspan -> <—— right#* =-->
L= R B fo— -
1 1.49 1.14 .80
2 .32 -.85 -2.03
3 -1.62 . 68 2.96
4 3.02 2,22 1.41
Note

* = face-of-support

10;3 FACTCRED REACTIONS 10.4 FACTORED COLUMN MOMENTS  (Tm)

(T} <--~ LOWER column =-> <-- UPPER column ~->
JOINT mas min max min max min
=l 2—————————— e G Srmmr G — — =
1 28.34 21,76 -1.34 -2.08 -1.24 -1.94
2 88.87 76.00 2 -.18 25 ~.18
3 62.27 50.04 .90 48 84 45
4 73.28 6l.18 -1.05 -1.72 -.98 -1.59
5 31.52 24,39 2.98 2,06 2,76 1.51

11 -MILED STEEL

Support cut-off length for minimum steel (length/span) ... .17
Span cut-off length for minimum steel {length/span) ... .33
Top bar extension heyond where required ........ vese. B0.00 cm
Bottom bar extension beyond where required ........... .. 50,00 cm

REINFORCEMENT based on NO REDISTRIBUTION of factored moments

11,1 TOTAL WEIGHT OF REBAR = 8.6 Kg AVERAGE = .1 Kg/mn2
TOTAL AREA COVERED = 151.93 m*2
11.2.1 STEEL AT MID-~S8PAN
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFLRENT REBAR CRITERIA
SPAN  (em”2) <——=ULT--w=r~ TENS-—-—-———- > (cm*2) <~-~ULT----- TENS~——~=—-- >
-—1l-———-- Zmmmm 3 G — Sm—m e f-———————= T ———— g-—————- 9=

1 VO o .0 .0 L0} 00 .0 .0 Ny
2 O .0 .0 L 0) 0 .0 .0 .0}
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3 0 0 0 -0) 00 0 0 .0}

4 0 ¢ 0 .0 .0} 0 ¢ 0 .0 0
11.3.1 STEETL AT SUPPORTS

TOP BOTTOMNM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA

JOINT (cm"2) <——-ULT--~-- MIN--—-—————~ > (cm™2) <---ULT--—--- MIN--—-————- >
-—l--==- 2o Jommm d-—-m—— S fom e Tmm—=——= B G-

1 L0 .0 .0 .3l 00 .0 0 .0)

2 6.3 ( 6.3 .0 Q) .0 .0 0 .0

3 000 .0 .0 .0} 0 .0 .0 .0}

4 00 .0 .0 .0) 00 .0 .0 .0}

5 .0 { .0 .0 .0} 0 .0 .0 .0}
11.2.2 & 11.,3.2 LISTING OF THE ENTIRE PROVIDED REBAR

SPAN ID LOCATION NUM BAR LENGTH [cm] AREA [cm”2]

=l 3= et e e ———— T —
1 1 T 4 # 5 x 100 8.0
Neotes:

Bar leccatien - T = Top, B = Bottom.

NUM - Number of bars.

For two-way systems a minimum of 4 bars is specified over the supports.
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bars.

11.5.1 BRRANGEMENT OF TOP BARS

——————— | m=m===—==re TQP STEEL —-ww—————m=——mmae |
SPAN | ID LOCATION | NUM BAR  LENGTH [cm] |
e EEEE EE B 3——mm- BT RS S G =

1 | 1 RIGHT | 44 5x 100

——————— | e
11.5.2 ARRANGEMENT OF BOTTOM BARS

——————— [===—===~ BOTTOM STEEL =-=-m=nm=mmm—mrr |
SPAN | ID LOCATION | NUM BAR LENGTH [cm]|
e REEE B B e Fom e [ === mm B fm—mm

12 - PUNCHING SHEAR CHRECK

LEGEND:
CONDITION, . INTERICR COLUMN
END COLUMN
CORNER COLUMN

EDGE COLUMN (PARALLEL TO SPAN)

i

i

0 N
[
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5 = EDGE BEAM, WALL, CR OTHER NON-CONFORMING GEOMETRY
PERFORM SHEAR CHECK MANUALLY
6 = STRIP TOO NARROW TO DEVELOP PUNCHING SHEAR
CASE........ 1 = STRESS WITHIN SECTION #1 GOVERNS (COL.CAP CR SLAB)
2 = STRESS WITHIN SECTION #2 GOVERNS (DROP PANEL OR SLAR)

FACTORED ACTICNS <- PUNCHING SHEAR STRESSES IN Kg/cm”2 ->

shear moment due to due to allow- STRESS
JNT COND. T T-m shear moment TOTAL able RATIO CASE
—l——- 2w 3 ——— Jormm S——————mme O-———— T —— 8- 9-——-- 10-
1 2 28,34 4.04 11.60 .59 12.19 16.38 .74 1
2 5 e e e e Cie e —_—— ==
3 T i bttt UM —_——— -
4 1 73.28 3.31 19.08 2.14 21,22 17.65 1.20 1
5 2 31.52 5.74 12.90 1.82 14.82 16,38 .90 i

PUNCHING SHEAR STRESS IN ONE OR MORE LOCATIONS EXCEEDS THE PERMISSIBLE
VALUE. PROVIDE SHEAR REINFORCEMENT, OR ENLARGE THE SECTION RESISTING THE
PUNCHING SHEAR

PUNCHING SHEAR CHECK NOT CARRIED OUT FOR SUPPORT WITH CONDITIONS 5 OR 6

13 - MAXIMUM S P A N DEFLECTIONS

Concrete's medulus of elasticity vevvvvnnennnn. Ec = 275.00 T/cm"2
Creep factor ....... e e K = 2.00
Ieffective/Igross...(due to cracking).......... K = 1.00

Where stresses exceed 1.616(fc’)"1/2 cracking of section is allowed for.
Values in parentheses are {span/max deflection} ratics

<+vas o JDEFLECTION ARE ALL IN cm ; DOWNWARD POSITIVE,..,...>»
SPAN DL DL+PT DL+PT+CREEP LL DL+PT+LL+CREEP
—lmmr————— 2mmm————— Frrrr e dmmm e L L B 6—————=
1 .4 .2 5( 1462) L1( 7160} L6{ 1214)
2 .1 .1 .2{ 3053) SO (HE Ry «2( 3148)
3 -1 -.2 -.5( 969) .0(46898) -.5( 850)
4 .6 .4 1.2( 676) .1{ 5838) 1.3{ 606)
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16 ~ FRICTION, ELONGATION AND LONG TERM STRESS LOSSES
lé.6 LONG TERM STRESS L0OSS CALCULATIONS
16.6.1 INPUT PARAMETERS :
Type of strand .ivvuivrennrnnrennns e b e e e LOW Lax
Modulus of elasticity of strand ...... s . 1970.00 T/cmn2
Average welght of concrete ............ it NORMAL
Estimate age of concrete at stressing ...vvuvieveverennnn. 3 days
Modulus ¢f elasticity of concrete at stressing ........... 238,00 T/cm~2
Modulus of elasticity of concrete at 28 days ..... Ciraaaae 275.00 T/cmn2
Estimate of average relative humidity .......... Ve B0.00 %
Volume to surface ratio of member ,.....vivvvenrnns e 12.50 om
16.6.2 CALCULATED LONG-TERM STRESS LOSS (average of all tendons)
=== STRESS (T/cm"2) —--—-— >
SPAN start center right
=l R 3 4
1 .57 .51 45
2 .51 .58 67
3 .69 .81 53
4 .51 44 .57
16.7 FRICTION AND ELONGATION CALCULATIONS
16.7.1 INPUT PARAMETERS
Coefficlent of angular £riction (MBU) .t reeteerannnssn 170 /rad
Coefficient of wobble friction (K) ....... e b L0016  /m
Ultimate strength of strand ......... Fe e e P 19.0 T/om"2
Ratic of jacking stress to strand's ultimate strength .... L7540
Anchor set ... iiiieennnnn. e e .600 cm
Cross-sectional area of strand .....vicivrinernnns e L9980  cmn2
16.7.2 CALCULATED STRESSES (average of all tendons)
LENGTH <TENDON HEIGHT (cm }> Horizontal ratios <—-- STRESS(T/cm’2)-—>
SPAN m P start center right X1/L X2/L X3/L start center right
—l--—— 2——==3-——r~ 4-————- L G T———== B 9-———- 10-——-- 11-——~m 12--
1 T7.55 1 -12.5 -19.4 -4.2 .10 .50 L0 11.62 11,92 12.38
2 5.20 1 -4.,2 -19.4 -4.2 .10 .50 .10 12.32 12.45 11,89
3 5.20 1 -4.2 -19.4 ~-4.2 10 50 10 11.87 12.23 12.34
4 7.80 1 -4.2 -19.4 -12.5 .10 50 10 12,36 12.04 11.67

Note: P= tendon profile {refer to legend of data block 9)

Strasses at each location are the average of strands after anchor set,

and after long-term losses
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16.8 TENDON SELECTION AND DATA:

L= TENDON EXTENTS --—~-—-— > ELONGATION Stress ratios
TYPE OFF FORCE CANC==———= S PANS -~ >CAN LEFT RIGHT Anch., Max,
<L><2><3><d> {cm) (cm)
R B ia bt T T e —— o B B ———— Fmm—— 8-—-
A 16 11,87 < m==msmomm=m==] 15.8 8 68 70

Note: Force is the average valus per strand (T)
Stress ratios are at anchorage (7} and maximum along tendon (8)
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| ADAPT CORPORATION

| STRUCTURAL CONCRETE SOFTWARE SYSTEM |
! 1733 Woodside Road, Sulte 220, Redwood City, California 24061

| ADAPT-PT FOR POST-TENSIONED BEAM/SLAB DESIGN

i Version 7.10 AMERICAN (ACI 318-89/URC-77) |
| ADAPT CORPORATION - Structural Concrete Software System |
| 1733 Wocdside Road, Suite 220, Redwood City, California 94061 |
| Phone: (650)306-2400, Fax: (650)364-4678

| Email: Support@hdaptSoft.com, Web site: http://www.AdaptSoft.com |
DATE AND TIME OF FROGRAM EXECUTION: Apr 20,2024 At Time: 14:4
PROJECT FILE: 3 - Line 7

PROJECT TITLE:
vonefuon - s Tusn 4 fu (ding e IneAyY 1.g31ug3 57

1 - USER SPECIFIED GENERAL DESIGHN PARAMETERS

CONCRETE :

STRENGTH at 28 days, for BEAMS/SLABS .....vvrvu.an 320.00 Kg/cm™2
for COLUMNS ....cevivununn e 240.00 Kg/cm”2

MODULUS OF ELASTICITY for BEAMS/SIABS vvvvrirervnns 275,00 T/em”2
for COLUMNS 1 viivesvninrennn 238.00 T/cm"2

CREEP factor for deflections for BEAMS/SLABS ..... 2.00

CONCRETE WEIGHT 4 it it iivnnrnarsaensononnenvonnsas ‘e NCRMAL

SELF WEIGHT ..... 0.0 ven. Nt e b e e 2400.00 Kg/m"™3

TENSION STRESS limits (multiple of (£'c)l/2)
B T e e 1.590
2 T T 3 o e 1.580

COMPRESSION STRESS limits (multiple of (£'c))

Bt all locations .v.vievennenns et ae e .450
REINFORCEMENT :

YIRLD Strength vt o rtan v ranannenss e 4,00 T/cm*2
Minimum Cover 8t TOP v, veu e vennrrsnesonnnnnnsenes 2,50 cm
Minimum Cover AL BOTTOM vty v rrnrrnrrrrncennans 2.50 cm

POST-TENSIONING:

SYSTEM L. i i it e et aa e s BONDED
Ultimate strength of strand ........ce0un. e 19.00 T/cm™2
Average effective stress in strand (final) ....... 10,80 T/cm"?2
Strand area......ii0nen. Peen e P e . 920 cm”2
Min CGS of tendon from TOP. ..y i it i taanrnrnrrnses 4.20 cm

Min CGS of tendon from BOTTOM for INTERIOR spans.. 5.60 eom

Min CGS of tendon from BOTTOM Ffor EXTERIOR spans.. 5.60 com

Min average PrecOMPresSSion . uivvvivvrionrenersan PN 10.00 Kg/cm"2



M2-COM
Rectangle


—-“_-“-“mum_l—-—_—_——

Page 2 (3 - Line 7) ADRRPT~PT V- 7.10

Max spacing between strands (factor of slab depth) 8.00
Tendon profile type and support widths.......... v+ (ses section 9)
ANALYSIS OPTIONS USED:

Structural system ..,.(using EQUIVALENT FREME}.... THO-WAY
Moments REDUCED to face of support ...... e YES

2-INPUT GECMETRY

2.1.1 PRINCIPAL SPAN DATA OF UNIFORM SEANS

S T F| | ! TOP |BOTTOM/MIDDLE | |
P Y 0O \ | FLANGE | FLANGE | REF | MULTIPLIER
A P RJ) LENGTH| WIDTH DEPTH| width thick.| width thick. |HRIGHT| left right
N E M| m | cm cm | cm cm | cm om cm |
-1--2—=3————g e Bome e —— fmmm P —— B I 10-=—-11w~———~ 12——--13-
1 U0 1 4.20 100.00 20.00 -5.00 3.%0 .10
2 U 1 &.60 100.00 25.00 .00 3.80 .10
3 U 1 4.00 100.00 20.00 ~5.00 3.90 .10
LEGEND:
1 - SepaN 3 - FORM
C = Cantilever 1l = Rectangular section
2 - TYPE 2 = T or Inverted L section
U = Uniform; prismatic 3 = I section
N = Nonuniform section 4 = Extended T or L section
7 = Jolst
8 = Waffle

Il - Top surface to reference line

2.2 -3UPPORT WIDTH AND COLUMN DATA

SUPPCRT Crmmm LOWER COLUMN —=rw——— > Lmmmm—— UPPER COLUMN --——-- >
WIDTH LENGTH B(DIA) 3] CBC* LENGTH B{DIA) D CBC*
JOINT cm m cm cm m . om cm
el ———— 2o — e —— G e e B Hm—mee—— T——mmmen 8- Qo= 10~~—
1 25.00 3.00 25.00 25,00 (1) 3.00 25.00 25.00 (1)
2 25,00 3.00 25.00 25.00 (1) 3.00 25.00 25.00 (1)
3 25.00 3.00 25.00 25.00 (1) 3.00 25.00 25.00 (1)
4 25.00 3.00 25.00 25.00 (1) 3.00 25.00 25.00 (1)

*THE COLUMN BOUNDARY CONDITION CODES {CBC)

Fixed at both ends ... (STANDARD) ............ e e N
Hinged at near end, fixed at far end ......veveuun.... e
Fized at near end, hinged at far end ........ e e e P

Il
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Fizxed at near end, roller with rotational fizity at far end ,. = 4

3-INPUT APPLIED LOADING

<=--CLAS§--~> Cmmmm e TYPE= == mm e e e >
D = DEAD LOAED U = UNIFORM P = PARTIAL UNIFORM
L = LIVE LOAD C = CONCENTRATED M = APPLIED MOMENT

li= LINE LOAD
SW= SELF WEIGHT Computed from geometry input and treated as dead loading
Unit selfweight W = 2400.0 Rg/m"3

Intensity ( From ... To } (M or C ...At) Total on Trib
SPAN CLASS TYPE T/m"2 { m m )} {(T-mor T ...m ) T/m
=l 2=m— Smm de—— e S—mm— Ge—————— Jm————— Brem—m—m Y ——
1 L U .200 .00 4,20 .800
1 D U L300 - 00 4.20 1.200
1 SW u .00 4,20 1.920
2 L U .200 .00 6.60 LB00
2 D U 300 .00 6.60 1.200
2 SW U .00 5.60 2.400
3 L U .200 .00 4,00 . 800
3 D U L300 .00 4,00 1.200
3 SW U .00 4,00 1.920
NOTE: LIVE LOADING is SKIPPED with a skip factor of .75

3.1 - LOADING AS APPEARS IN USER'S INPUT SCREEN PRIOR TO FROCESSING

UNIFORM
{ T/m~2), ( CON. or PART. ) (MOMENT)
SPAN CLASS TYPE LINE( T/m) ( T8m or m-m ) { T-m @ m )
—le———— A 3 dem—mma e H—mmme—— G — e e L e R L T
1 L u .200
1 D U .300
2 L U .200
2 D U .300
3 L U ,200
3 D 8] .300
NOTE: SELFWEIGHT INCLUSION REQUIRED
LTIVE LORDING 1s SKIPPED with a skip factor of .75
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4 -CALCULATETD SECTTIORN PROPERTTIES

4.1 For Uniform Spans and Cantilevers only

SPAN AREA I Yb Yi
cm” 2 cm”~4 cm cm
e 2 e i o B e
1 8000.00 .2667E+06 10,00 10.00
2 10000.00 .5208E+06 12,50 12.50
3 8000.00 L.2667E+06 10.00 10.00
Note:

= Span/Cantilever is Nonuniform, see block 4.2

5- DEAD LOATD MOMENTS, S HEARS & REACTIOQONS

<51 SPAN MOMENTS (Tm) > < 5.2 3PAN SHEARS (T) >

SPAN M{l)* Midspan M(x)* SH (1) SH(r)
el ——————— e et R i o e [atiatla b 2
1 -.60 1.78 -9.59 -4.41 8.69
pA -10.77 8,96 -10.,51 ~11,82 11.84
3 -9.,28 1.37 -.45 -B8.45 4,03
Note:

* = Centerline moments

JOINT < 5.3 REACTIONS {T) > <=~ 5.4 COLUMM MOMENTS (Tm) —->
e Y e Lower columns----Upper columng-—-—--
1 4.41 -.31 -.29
2 20.61 -.61 -,58
3 20.29 .63 .60
4 4,03 .23 .22
6 - LIVE LOCAD MOMENTS, SHEARS & REACTIONS
<-- 6,1 LIVE L O A D SPAN MOMENTS (Tm} and SHEAR FORCES (T} -->
<===—=- left* -———- > <---~ midspan ---» <---- right* ----- > <--8HEAR FORCE-~->
SPAN max min max min max min left right
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1 -.29 .15 .85 ~.44 -2.25 ~. 067 -1.1% 2.17
2 ~2.48 ~.46 1.82 -.42 -2.40 -.37 -2.65 2.63
3 -2.16 -.57 .18 -.45 -.26 L5 ~2.10 1.12
Note:

* = Centerline moments

<~ 6.2 REACTIONS (T) - Le—mm———— 6.3 COLUMN MCMENTS (Tm) ==—————— >
<--- LOWER COLUMN ---> <--- UPPER COLUMN --->
JOINT max min max min max min
] 2m—m—— B domm e St e e p=——————— T
1 1.56 -.37 10 -.20 10 -.19
2 5.00 1.82 14 -.28 14 -.25
3 4,54 1.69 26 -,13 24 -, 13
4 1.50 -.40 18 -.10 17 -.10

Note: Block 6.1 through 6.3 values are maxima of all skipped loading cases

7 - MOMENTS REDUCED TC FACE-OF~SUPPCRT

7.1 REDUCETD DEAD LOAD MOMENTS (Tm)

SPAN <- left* -> <- midspan -> <- right* ->

il Zm— e ——— 3——— e A e e
1 ~,08 1.78 -8.53
2 -5.31 8.96 -9.06
3 ~8.25 1.38 03

Note:

* = face-of-~support

7.2 REDUCETD LIVE LOAD MOMENTS  (Tm)

L left* —rwmee— > <---- midspan ----> Cmm = right* ----- >
SPAN max min mnax min max min
—l-———————— 2 Bemme fmmm e o e aatata e Gmmm——————— Pm—mmr
1 -.14 11 .85 -.44 -1.98 -.50
2 -2.15 -.46 1.92 ~-, 42 ~2.08 -.38
3 -1.91 -, 41 .79 ~-,45 -, 12 11

* = face-of-support

8 - SUM OF DEAD AND LIVE MOMENTS  (Tm)

Maxima of dead locad and live load span moments combined
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for serviceability checks ( 1.00DL + 1.00LL )
e left* —we——ro > <---- midspan ----> N i right* —~—~- >

SPAN max min max min max min
-l ——— L B dommmm B e e G e = — T

1 -.22 , 04 2.63 1.35 -10.51 -9.03

2 -11.4¢ -9.77 10.88 8.54 -11.14 -9.44

3 -10.1¢ ~8.67 2.1¢6 92 -.09 14
Note:

* = face-of-support

9 ~ SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

L 9.1 PROFILE TYPES AND PARAMETERS

LEGEND;
For Span:
1 = reversed parabola
Z = simple parabola with straight portion over suppert
3 = harped tendon

For Cantilever:
1 = simple parabola
2 = partial parabola

3 = harped tendon
9.2 TENDON PROFPILE
TYPE X1/T X2/L X3/L A/L
—————————— L e e e e e e B
1 1 100 .500 100 000
2 1 100 .500 .100 000
3 1 100 .500 L100 000

9.3 ~ SELECTED POST-TENSIONING FORCES AND TENDON DRAPE

Tendon editing mode selected: FCRCE SELECTION

L SELECTED VALUES ~-——-——-~ >  <--- CALCULATED VALUES --->
FORCE  <- DISTANCE OF CGS {cm) -> P/A Whal Wbal
SPAN (T/-) Left Center Right (Kg/em™2) (T/=) (%DL)
el 2o e oo L e T Bromm—m——m— Jrmmmmm——— g
1 100.050 -15.00 -19.40 ~9.,20 12,51 3.312 106
2 100.050 ~9.20 -19.40 -9.20 10,01 1.874 52
3 100.050 -9.20 -19.40 ~15.00 12,581 3.652 117
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122.8 Kg

9.5 REQUIRED MINIMUM POST-TENSIONTING FORCES (T )

<— BASED ON STRESS CONDITIONS -> <= BASED ON MINIMUM P/A ->
SPAN LEEFT* CENTER RIGHT* LEFT CENTER RIGHT
e e B - B —— B———————— T
1 .00 00 27,89 80.00 80.00 g0.00
P .00 00 .00 100.00 160.00 100.00
3 24,49 ao 0o 80,00 80.00 80.00

* = face-of-support

9.6 SERVICE

STRESSES

{Kg/cm~2} (tension shown positive)

LEFT* RIGHT*
TOR BOTTOM TOP BOTTOM
max-T max-C max-T max—C max-T max-_C max-T max~C
=l e B - S G———————- T m B —— 9--
1 - -15.42  —-——-- -10.58 05 -5,50  m———- -25.,07
2 .00 == e -25.02 4,12 —mmwe e -24.,14
3 e ~6,98 = -23.65 = ——=-- -15.67  ———- -10.22
Note
* = face-of-gupport
CENTER
TOP BOTTOM
max-T max-C max—T max—-C
e G e fmm e ittt Lt TP
e -10.26  ————~ -19.56
2 e -24.33 4,32 -1.28
I -8.54  ————w -21.12

9.7 POST-TENSIONING

BALANCED

MOMENT S, SHERRS & REACTIONS

<-- 85 PAN MOMENTS (Tm ) --> <-— SPAN SHEARS (T ) ~->
SPEN left* midspan right* SH{1) SH{r}
R 2o e 3o e o Srmimm e e
1 .74 -3.23 7.16 ~.18 -.18
2 5.20 -4,51 5.25 -.01 -.01
3 7.19 -3.22 70 21 .21
Note:
* = face-of-support
<--~REACTICNS (T }-—> <-- COLUMN MOMENTS (Tm } -->
~joint-———————=w-u— Zm Lower columng—-—-- Upper columns-----
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1 .182 L408 .384
2 -.175 .216 .203
3 -.220 -, 212 -.200
4 213 -.390 -.368

0 -FACTORETD MOMENTS & REACTIONS

Calculated as ( 1.40D + 1.70L 4 1.00 secondary moment effects)

i0.1 FACTORED DESIGN MOMENTS (Tm)

G —— left* ————-~ > <---- midspan ~---> L= right* —---- >
SPAN max min max min max min
e Zmm Fmmmmmmme e Am—mmmm—m e R R T
1 .46 .90 5.11 2.93 -13,77 -11.26
2 ~14,72 -11.84 17.80 13.83 -14.20 -11.30
3 -13.21 -10.67 4.45 2.34 .63 1.02

* = face-of-support

10.2 SECCNDARY MOMENTS  (Tm)

SPAN <== left* w—> <- midspan -> <-- right* —-->
=l e 2 K Eaim e o
1 82 1.17 1.53
2 1.98 2.00 2.02
3 1.58 1.18 .78
Note

* = face-of~support

10.3 FACTORED REACTIONS 10.4 FACTORED COLUMN MOMENTS (Tm)
('T) <-— LOWER column --> <—— UPPER column -->
JOINT max min max min max min
-l Zm— e S dr—rmom Srmm e rmm e e T
1 9.01 5.73 .15 -,36 14 ~.34
2 37.18 31.77 ~.38 -1.08 -, 37 ~1.02
3 36.58 31.05 1.11 .44 1.05 42
4 8.40 5.18 23 -.24 22 ~.23

11 -MILD STEETL

Support cut-off length for minimum steel (length/span}
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Span cut-off length for minimum steel (length/span) ... .33
Top bar extension beycnd where required ............. 50.00 cm
Bottom bar extension beyond where required ....,........ 50.00 cm

REINFORCEMENT based on NO REDISTRIBUTICN of factored moments

11.1 TOTAL WEIGHT OF REBAR = .0 Kg AVERAGE = .0 Kg/m~2
TOTAL AREA COVERED = 236.80Q m"2
11.2.1 STEEL AT MID-SP2A&AN
TOoP BOTTOM
Ag DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SPAN (em™2) <—==ULT-—~=— TENS»—————m~ > {em”2) <——-ULT--—=~ TENS~we————— >
e 2o Brmee——— Jem——mm o i LS Gom— e ———— T m— B G
1 0 ¢ 0 .0 o) 0 | 0 0 0
2 00 0 .0 03 0 ¢ .0
3 .0 { 0 .0 0] 0 0 0 o)
11.3.1 STEETL AT SUPPORTS
TOP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
JOINT  (cm”™2) <-——-ULT----- MIN-———we———— > (cm*2) <~——ULTm~w——- MIN-—=————rm-— >
—— 1l ——— 2 3 fomm——— S e B J——— B——m 9-—-=
1 00 .0 0 .0 O .0 .0 .0}
2 00 .0 0 L) 00 .0 .0 .0)
3 00 .0 0 L0) ARV | .0 .0 .0)
4 00« .0 0 L0) 0 .0 .0 . 0)
11.2.2 & 11.3.2 LISTING OF THE ENTIRE PROVIDED REBAR

SPAN ID LOCATION NUM BAR LENGTH [cm] AREA [cm 2]
el R i S fmmmmmm e Tommmmmm e

Bar lecation - T = Top, B = Bottom.

NUM -~ Number of bars.

For two-way systems a minimum of 4 bars is specified over the supperts.
Refer to tables 11.5.1,11.5,2 and PTsum graphical display for
positicning of bars,

11.5.1 ARRANGEMENT CF TOP BARS

——————— Rt (o) o)A T ——
SPAN | ID LOCATION | NUM BAR LENGTH [cm] |
el T B 3o | —==d===Bmm e fmmmmmme
11.5.2 RRRANGEMENT OF BOTTOM BARS

——————— | wrmmmm== BOTTOM STEEL —=-—==—=me—o—mem
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SEAN | ID LOCATION | NUM BAR LENGTH [cm] |

R 3o [~=—f e R

l2- PUNCHIUNG SHEAR CHECEK

LEGEND:
CONDITION,,. 1 = INTERICR COLUMN
2 = END COLUMN
3 = CORNER COLUMN
4 = EDGE COLUMN (PARALLEL TO SPAN)
5 = EDGE BEAM, WALL, OR OTHER NON-CONFORMING GEOMETRY
PERFCRM SHEAR CHECK MANUALLY
6§ = STRIP TOO WARROW TO DEVELOP PUNCHING SHEAR
CASE........ 1 = 3TRESS WITHIN SECTICN #1 GOVERNS (COL.CAP OR SLAB)
2 = STRESS WITHIN SECTION #2 GOVERNS (DROF PENEL OR SLAB)
FACTORED ACTICNS <- PUNCHING SHEAR STRESSES IN Kg/om"2 ->
shear moment due to due to allow~ STRESS
JNT COND, T T—m shear memeant TOTAL able RATIC CASE
R 3o —— e S G —mm - Fmmmm———— Gom———— Qum—— 10-
1 3 9.01 .70 8.53 1.01 9,55 16.38 .58 1
2 4 37,18 2.10 18.06 2.64 20.70 16.38 1.26 1
3 4 36.58 2.16 17,797 2.71 20.48 16.38 1.25 1
4 3 8.40 .47 7,95 3.77 11.72 16.38 .72 1

PUNCHING SHERR STRESS IN ONE OR MORE LOCATIONS EXCEEDS THE PERMISSIBLE
VALUE. PROVIDE SHEAR REINFORCEMENT, OR ENLARGE THE SECTION RESTSTING THE
PUNCHING SHEAR

13 - MAXIMUM S8 P AN DEFLECTIONS

Concrete’s modulus of elasticity ............ .. Ec = 275.00 T/cm~2
Creep factor ........ P st e e K = 2.00
Ieffective/Tgross... (due to cracking}.......... K = 1.00

Where strosses exceed 1,616(fc’)"1/2 cracking of section is allowed for.
vValues in parentheses are (span/max deflection) ratios

Lavnnnen DEFLECTION ARE ALL IN cm ; DOWNWARD PCSITIVE....... >
SPAN DL DI+PT  DL+PT+CREEP L DL+PT+LL+CREEP
~lem e I T — T —— L —— fmm e
1 .0 .0 ~.1( 4537} 0{47536) -.1{ 5016)
2 .2 .1 .3( 1998) .0(14651) .4( 1758)
3 .0 .0 -.1( 3647) 0(63591) ~.1( 3869)
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| ADAPT CORPORATION |
| STRUCTURAL CONCRETE SOFTWARE SYSTEM |
| 1733 Woodside Read, Suite 220, Redwood City, California 24061

i ADAPT~PT FOR POST-TENSIONED BEAM/SLAB DESIGN |
I Version 7.10 AMERICEN (ACI 318-99/UBC-77) I
f ADAPT CCRPORATION - Structural Concrete Software System

| 1733 Woodside Reoad, Suite 220, Redwood City, California 94061

\ Phone: (650)306-2400, TFax: (650)364-4678

| Email: Suppert@AdaptScft.com, Web site: http://www.AdaptSoft.com |
DATE AND TIME Of PROGRAM EXECUTION: Apr 20,2024 At Time: 14:19
PROJECT FILE: 3 - Line C

PROJECT TITLE:
s - owsTaansy 4 S (qudinr ms i imeaye o ey fodl

1 - USER SPECIFIED GENERATL DESIGHN PARAMETERS

CCNCRETE :

STRENGTH at 28 days, for BEAMS/SLABS ..t vievernnn. 320.00 Kg/om”2
for COLUMNS 4 vrienernnsons 240,00 Kg/cm~2

MODULUS OF ELASTICITY for BEAMS/SLABS v4ivuwvennenn 275.00 T/cm"2
for COLUMNS ...... e 238.00 T/cm™2

CREEP factor for deflections for BEAMS/SLARY ..... 2.00

CONCRETE WEIGHT .......... f e e NORMAL

SELE WEIGHT .yttt everraranarsersnns e Ve 2400.00 Kg/m"~3

TENSION STRESS limits (multiple of (f'c)1/2)
BE TOD  vevrvvennnns e e e 1.590
At Bottom ..ihviiurnannn P r e e e a e 1.5%0

COMPRESSION STRESS limits (multiple of (f'c))

At all locabiong ... vre e ivenrrerennannaan e . 450
REINFORCEMENT:

YIELD Strength .......... e P e 4,00 T/cm"2
Minimum Cover at TOP ...... fee e e 2.50 em
Minimum Cover at BOTTOM ............ e e 2.50 cm

POST-TENSIONING:

SYSTEM ....v0v0n. P . BONDED
Ultimate strength of strand .. ...t inrnrennsan 12,00 T/cm"2
Average effective stress in strand (final) ....... 10.80 T/cm”2
Strand Area. .. v e it it e e e L9290 cm2
Min CGS of tendon from TOP. .. v iinrnrsornenanans 4.20 cm
Min CGS of tendon from BOTTOM for INTERIOR spans.. 5.60 cm
Min CGS of tendon from BOTTOM for EXTERIOR spans.. 5,60 cm

Min average PreCOmpPrassion ... u.sveeeerniranienens 10.00 Kg/cm™2
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Max spacing between strands (factor of slab depth) 8.00
Tendon profile type and support widths..,......... (see section 9)

ANALYSIS OPTICONS USED:

Structural system ....({using EQUIVALENT FRAME) , ... TWO-WAY
Moments REDUCED to face of Support .......... . YES

2-INPUT GEOMETRY

2,1.1 PRINCIPAL SPAN DATA CF UNIFORM SPANS

S T FJ| ! | TOP |BCTTOM/MIDDLE | I
P Y 0] | ! FLANGE f FLANGE | REF | MULTIPLIER
A P R| LENGTH| WIDTH DEPTH| width thick.| width thick. |HEIGHT| left right
N E M| m | om cm | cm cm | cm cm | ocm |
-1--2--3-——-4—-a L Bm—m—mmm T S O 10w——-11l-=-—=12~=—=13~
1 U 1 7.55 590.00 25.00 .00 50 .50
2 U 1 5.20 590.00 25.00 .00 .50 .50
3 N 1 5.20 590,00 25.00 .00 .50 .50
4 T 2 7.80 210.00 40,00 590.00 25,00 .0G .50 .50
LEGEND
1 - 8PAN 3 - FORM
C = Cantilever 1 = Rectangular section
2 ~ TYPR 2 =T or Inverted L section
U = Uniform; prismatic 3 = I section
N = Nonuniform section 4 = Extended T or L section
7 = Joist
8 = Waffle

11 - Top surface to reference line

2.1.2 DETAILED DATA FOR NONUNIFORM SPANS

The following are geometry of nonuniform spans and/or cantilevers.
Left distance is from left support centerline to start of a span segment,

Eo | I TOP | BOT'TOM/MIDDLE } |
5 0| LEFT | | FLANGE | FLANGE | REF | MULTIPLIER
E R [DISTANCE| WIDTH DEPTH| width thick.| width thick. |HEIGHT| left right
G M | m t cm cm | cm cm | cm cam | cm |
-1--2-———— G —— B o —— Fomm o ———— O 10--—-11-~——- 12~~==13-
SPAN: 3
1 1 .00 590.00 25,00 .00 .50 .50
2 1 .13 5980.00 25.00 .00 b0 .50
3 2 4,20 210.00 40.00 590.00 25.00 .00 .50 .50
4 2 5.07 210.00 40.00 590.00 25.00 .00 .50 .50
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2,2 -8UPPORT WIDTH ANTD COLUMN DATRA

.00 25,00 25.00
.00 25.00 25.00

SUPPORT === LOWER COLUMN —=w——— > Lmmmm UPPER COLUMN ----——- >
WIDTH LENGTH B(DIA) D CBC* LENGTH B{DIA} D CBC*
JOINT 10} m (o311) CIl m cm cm
—=l-=—m—— 2ommm e e dommm—— S fmmmm e T=——— o 9—rme 10—
25.00 00 25.00 25.00 3.00 25.00 25.00 (1}
25.00 00 25.00 25.00 3.00 25.00 25.00 1}
{ i)
(
(

*THE COLUMN BCUNDARY CONDITION CODES {CBC)

Fixed at both ends ... {(STANDARD) ..... e e e e e a e =1

Hinged at near end, fixed at far end ....ivvviiereriinnernnnn, =2

Fizxed at near end, hinged at far end ....vvuurve... Ciees e = 3

Fixed at near end, roller with rotational fixity at far end .. = 4

3I-INPUT APPLIED LOARADING

<--—-CLASS——-> o e e — — — TYPE-—— e mm >
D = DEAD LCAD U = UNIFORM P = PARTIAL UNIFORM
L = LIVE LOAD C = CONCENTRATED M = APPLIED MOMENT

Li= LINE LOAD
SW= SELF WEIGHT Computed from geometry input and treated as dead loading
Unit selfweight W = 2400.0 Kg/m"3

Intenegity ( From ... To ) (M or C ...At) Total on Trib
SPAN CLASS TYPE T/m"2 { m m ) {T-mor T ...m ) T/m
~l-- 2--——- B o B e G T R 9————
1 L U 200 L 00 7.55 1.180
1 D U .300 .00 7.55 1,770
1 SW U .00 7.55 3,540
2 L U .200 .00 5.20 1.180
2 D U .300 .00 5,20 1.770
2 SW U .00 5.20 3.540
3 L u) L200 .00 .13 1.180
3 L U .200 .13 4.20 1.180
3 L ) L200 4.20 5.07 1.180
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3 L 8} .200 5.07 5.20
3 D u .300 00 W13
3 D u .300 .13 4.20
3 D U .300 4.20 5,07
3 D U 300 5.07 5.20
3 SW P .00 .13
3 SW P W13 4.20
3 sw P 4.20 5.07
3 3w P 5.07 5.20
4 L 0 .200 .00 7.80
4 D U .300 .00 7.80
4 D c

4 SwW U .00 7.80

NOTE: LIVE LOADING is SKIPPED with a skip fact

20.00

or of

.75

1.

30

1,180
1.770
1770
1.770
1.770
3.540
3.540
4.296
4,296

1.180
1.770

4,296

3.1 - LOBDING AS APPEARS IN USER"S INPUT SCREEN PRICR TO PROCESSING

UNIEFCRM
{ T/m™2), ( CON., or PBART. ) (MCMEUNT )
SPAN CLASS TYPE LINE{ T/m) { Tém or m-m ) ( T-m @ m }
e 2-———— 3 o — e b H——mm T=————r- B — e
1 L 3] .200
1 D 9] .300
A L U .200
2 D U .300
3 L U .200
3 D U L300
4 L U .200
4 D U .300
4 D C 20.00 1.30
NOTE: SELFWEIGHT INCLUSION REQUIRED
LIVE LOADING is SKIPPED with a skip factor of .75
4 - CALCULATETD SECTION PROPERTIES
4.1 For Uniform Spans and Cantilevers only
SPAN AREA I Yb Yt
cm” 2 crn™4 cm cm
R A e B s m oo frrm oo Hommmm
1 14750.00 .71G82E+06 12.50
2 14750.00 .7682E+06 12,50
3 —_ —_ —_



M2-COM
Rectangle


Page 5 (3 - Line C) ADAPT-PT V- 7.10

4 17900.00 . 1866E+07 23.98 16.02

--- = Span/Cantilever is Nonuniform, see block 4.2

4.2 - Computed Section Properties for Segments of Nonprismatic Spans

Section properties are listed for all segments of each span

A= cross-sectional gecmetry Yt= centreidal distance to top fiber
I= gross moment of inertia Yh= centroidal distance to bottom fiber
SPAN AREA I Yb Yt
{SEGMENT) cm” 2 cm™4 cm cm
——————————————— e BT T Y .
SPAN 3

1 14750.00 .8377E+06 12,50 12.50

2 14750,00 .7682E+06 12.50 12.50

3 17900.00 ,LBEGEH07 23,98 16,02

4 17900.00 .2034E+07 23.98 16.02

5- DEATLD LOATD MOMENT S, SHEARS & REACTIONS

<5.1 SPAN MOMENTS (Tm) > < 5.2 SPAN SHEARS (T} >

SPREN M{l)+# Midsapan M{x)* SH({1) SH(x)
=l 2 el L L B G m e Bmmmm e B m———
1 ~3.46 21.80 -28.01 -16.66 23,43
2 -27.76 3.31 ~1.53 -18.85 8.76
3 -1.22 -2,79 -40.63 ~-5.30 22.07
4 -42.62 36.27 -3.12 -45.39 21.93
Note

* = Centerline moments

JOINT < 5.3 REACTIONS (T) > <- 5.4 COLUMN MOMENTS ('Tm) -
el e A m Lover columns——---Upper columns-----
1 16.66 -1.80 -1.67
2 42,28 .65 .60
3 15.06 .16 .15
4 67.46 -1.08 -.91
5 21,93 1.69 1.43
6 - LIVE LOATD MOMENT S, SHEARS & REACTIONS
<-- 6.1 LIVE L ¢ A D SPAN MOMENTS (Tm) and SHEAR FORCES (T) -->
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e left® —w-—- > <--- midspan ---> <--—— right* --—=-~ > <-~SHEAR FCRCE-->
SPAN mnax min max min max min left right
1l 2 e Jrrs i —— feom e B G — T-——————= G — e 9--

1 -.78 .08 4.86 -.48 -6.32 -.68 -3.72 5.19

2 -6.02 -.78 2.05 -1.69 -2.52 .69 -4.04 2.63

3 -2.51 .56 1.85 -1.58 -6.27 -1.17 -2.56 4.0¢

4 -6,47 -1.08 5.50 -.88 -.48 .08 ~-5.37 3.83
Note:

* = Centerline moments

<- 6.2 REACTIONS (T) — S 6.3 COLUMN MOMENTS (Tm} ———————— >
<--— LOWER CQLUMN ---> <--— UPPER COLUMN --—->
JOINT max min max min max min
——]m L D e frmt e S Qe e e e — T
1 3.92 -.20 .05 -.46 .05 -.42
2 9.61 2.75 .28 -.12 .26 -,11
3 6.92 LB3 .14 -.14 .13 ~.13
4 9.99 2.92 .12 -.23 .10 -.19
5 4.16 -.33 .31 ~.06 V27 -.05

Note: Block 6.1 through 6.3 values are maxima of all skipped loading cases

7 - MOMENTS REDUCED TO FACE-~OF-SUPPORT

7.1 REDUCETD DEAD LOAD MOMENTS (Tm)

SPAN <~ left* -> <- midspan -> <- right* ->
il e B G e e
1 -1.42 21.60 -26.12
2 25,44 3.31 —~.47
3 -.47 -2.79 -37.92
4 -36.99 36.27 -.42
Note

* = face-cf-support

7.2 REDUCED LIVE LOAD MOMENTS (Tm)

=== left* ——-——- > <m-—-— midspan ----> i e right* —---- >
SPAN max min max min max nin
=l 2emm Bem G e S H—— T
1 -.32 e 4.86 -.48 -5.68
2 -5.53 -.55 2.05 ~1.69 -2.19
3 -2.19 .70 1.85 -1.58 -5.77
4 ~5.81 ~-1.0¢6 5.50 -.88 -.05
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* = face-of-support

8 - SUM OF DEAD AND LIVE MOMENTS (Tm)

Maxima of dead load and live load span moments combined

for serviceakility checks ( 1.00DL + 1.00LL )}
<———=- lefit#* w—e——o > <-=--- midspan -~~--> === right* -—-——- >

SPAN masx min max min max min
l————————— 2 e 3o do—m - Semm - B — e T=—m—

1 -1.74 ~1.36 26.4%6 21.12 -31.80 -26.72

2 ~-30.97 -25.99 5.306 1.62 -2.67 12

3 ~-2.67 23 -.93 -4.37 -43.69 -38.84

4 -42.80 -38.05 41,77 35,39 -. 47 -.38
Note

* = face-of-support

9 - SELECTED POST-TENSIONING FORCES AND TENDON PROFILES

9.1 PROFILE TYPES AND PARAMETERS
LEGEND:
For Span:
1 reversed parabola
2 = simple parabola with straight portion over support
3 harped tendon

1l

1

For Cantilever:

1 = simple parabola
2 = partial parzbola
3 = harped tendon
9.2 TEWNDON PRCOCFILE
TYPE X1/L X2/ X3/L B/L
—————————— i e B Rl (ST S S
1 1 100 .500 100 Q00
2 1 100 .500 100 coo
3 1 100 .500 100 0oo
4 1 100 .500 100 000

9.3 -~ BSELECTED POST-TENSIONING FORCES AND TENDON DRAPE

Tendon editing mode selected: TENDON SELECTION
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Lommmm SELECTED VALUES ——=—===— > <~=- CALCULATED VALUES ——-~>

FORCE <~ DISTANCE CPF CGS (cm} -> P/B Whal Whal

3PAN {(T/~) Left Center Right (Kg/cm”2) (T/-} {%DL)
e T 2o Jormmmea—— o= R e LT f—— e mm——— Fmmmm 8--

1 189.730 -12.,50 -19.40 ~-4,20 12.8¢6 2.942 55

2 197,423 -4,20 ~-15.50 -4,20 13.38 6,600 124

3 189.54¢6 -4.,20 -15,50 -4,20 12.85 6.337 116

4 185.630 -4.20 -34.40 -16.02 10.37 5.929 69

Bpproximate weight of strand .......cvvvuunu.n. e e 332.7 Kg

9.35 - TENDON SELECTION DATA:

TYPE SEL. FORCE <rmmes———mmmmee e TENDON EXTENTS — s oo e v e >
(T 3 <> <2> <3> <d>
=l 2 bt [ m=wme |==m—- = | e | == e e el R i
A 16 11.86 < >

9.5 REQUIRED MINIMUM PCST-TENSTIONTING FORCES (T )

<- BABSED ON STRESS CONDITIONS -> <- BASED CON MINIMUM P/A ->
SPAN LEFT* CENTER RIGHT* LEFT CENTER RIGHT
el A e e Gommimtmm e B f—mmm————— T
i .00 86.70 108.31 147.50 147.50 147.50
2 105.20 .00 .C0 147,50 147.50 147.50
3 .00 .00 47.61 147,50 147.50 1792.00
4 42.01 100.17 .Q0 179.00 179.00 179.00

# = face-of-support

9.6 SERVICE STRESSES {Kg/em™2) (tension shown pesitive)
LEFPT®* RIGHT*

TOP BOTTOM TOR BOTTOM
max-T max-C max-T max—C_C max-T max—C maxz-T max-C
=l —— P ety Bmmmmeme f—mm B H———— =~ T————— Gom G
1 e -12.56  —=re—- -13.0¢6 10.28 ————= == ~36.41
2 9.59 —————  ——m- -36.11  —=——- ~28.91 3,07 ~1.46
3 - ~28.97 3.34 ~1.,37 .35 -3.,81 - -27.74
4 e -5.,11  ———— -25,10 = m———— 11,27 @ mme—— -8.00

Note:

* = face-of-support

CENTER
TOR BOTTOM
max—T max-C max-T max-C
e 2= ———— Fmm o — fmmmmm B
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1 — -36.81  11.08  memee
2 e -7.88  ——mm- -24.96
3 2.04  =3.85  —e—n -27.74
¢« e -21.91 6.91  -1.29

9.7 POST-TENSIONING BALANCED MOMENT 3, SHERRS & REACTIONS

<-- 8 PAN MOMENTS (Tm ) --> <-- SPBN SHEARS (T ) ——>
SPAN left* midspan right* SH(1} SH{r)
et 2 ——— B G e e o S E——m———
1 1.40 -11.74 17.45 03 03
2 16.922 -8.73 9.71 1.48 1.4¢
3 9.70 -4,78 30.58 -2.96 -2.96
4 31.57 -28.32 1.96 97 97

* = face-of-support

<-—~REACTIONS (T )~-> <-- COLUMN MCMENTS ({(Tm )} -->
—jJoint————=-mme——— A Lower columns—---—- Upper columns—-—---
1 -.033 765 L710
2 -l.424 -.128 -.120
3 4,420 ~.104 -.087
4 -3.933 .424 .358
5 .970 -1.093 -.923

10 -FACTORED MOMENTS & REACTIONS

Calculated as { 1.40D + 1.70L + 1.00 sscondary mcment effects)

10.1 FACTORED DESIGN MOMENTS {Tm)

L==——= left* ——wwem > <-~-- mldspan ----> e right* =—-—-- >

SPAN max minm max min max min
—l— e —— e ——— Fmmm e e Jommm e Br—— i — [ il T ot e

1 ~1,07 -, 42 38.85 30,77 ~45,00 -36.47

2 -44,21 -35.76 5.41 -,95 -10.62 -5,89

3 -10.63 -5.71 .35 -5.48 -54.486 -46,23

4 -52.21 ~-44,12 65.02 55.08 1.46 1.62

* = face-of-support

10.2 SECONDARY MOMENTS  (Tm)
SPAN <-- left* --> <- midspan ~> <-- right* -->
—lmm R T K fmmm e
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1 1,47 1.35 1.23
2 .80 -2.72 ~6.23
3 ~6.24 1.10 ' 8.43
4 5.46 5.80 2.14

* = face—of-support

10.3 FACTORED REACTIONS 10.4 FACTQRED COLUMN MOMENTS {Tm)
(T} <-- LOWER column --> <-- UPPER column =-->
JOINT max min max min max min
-l-——————— B —— e dmmrrim e B O ——— T
1 29.93 22,96 ~1.,66 -2.53 -1,54 -2.35
2 74.11 62,45 1.25 58 1.186 53
3 37.27 26.40 .36 -,13 34 -.12
4 107.49 95.47 -.89 ~1,48 -,75 -1.25
5 38.74 31.12 1.81 1.18 1.53 1.00C

li-MI LD S TEEL

Support cut-off length for minimum steel (length/span) ... .17
Span cut-off length for minimum steel (length/span} ... .33
Top bar extension beyond where required ...,......... 50.00 cm
Bottom Dbar extension bevond where required ............. 50.00 cm

REINFORCEMENT based on NO REDISTRIBUTION of factored momentsz

11.1 TOTAL WEIGHT OF REBAR = ¢ Kg AVERAGE = .0 Kg/m"2
TOTAL AREZ COVERED = 151,93 m~z
11.2.1 STEETL AT MID-S3SPAN
TOoFP BOTTOM
As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
SPAN (cm"2) <-~-ULT~w--- TENS~———m—=~ > (em™2) <---ULT-—--- TENS——-—~——- >
=l 2 3 do—m—m—— S e e it Jmmmm G O———=
1 00 .0 0 .0} L0t .0 .0 .0)
2 00 .0 .0 0} O .0 .0 .0)
3 .0 | .G .0 .0) O .G .0 L0}
4 O .0 .0 .03 O .0 .0 L0}
11.3.1 S TEETL LT SUPPORTS
TOP BOTTOM

As DIFFERENT REBAR CRITERIA As DIFFERENT REBAR CRITERIA
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2 O .0 .0 0} 00 .0 .0 B
3 0 .0 .0 .0) O .0 .0 .0}
4 00t .0 0 0) 00 .0 .0 .0}
5 00 .0 0 o) 00 ¢ .0 .0 .0)
11.2.2 & 11.,3.2 LISTING OF THE ENTIRE PROVIDED REBAR
SPAN ID LCCATION NUM BAR LENGTH [cm] AREZ [cm”~2]
e R 3-——— 4B B —— T
Notes:
Bar location - T = Top, B = Bottom,
NUM - Number of bars.
For two-way systems a minimum of 4 bars is specified over the supports.
Refer to tables 11.5.1,11.5.2 and PTsum graphical display for
positioning of bars.
11.5.1 ARRANGEMENT QF TOP BARS
——————— | ====mmws——— TOPF STEEL ~——=————————rmm—e |
SPAN | ID LOCATION | NUM BAR LENGTH [cm] |
el R 3-—--- R L |
11.5.2 ARRANGEMENT OF BOTTOM BARS
——————— | —==——=—— BOTTOM STEEL ~=wwce——————————|
SPAN | ID LOCATION | NUM BAR LENGTH [cm] |
e e R 3———-- e m [
12~ PUNCHING SHEAR CHECEK
LEGEND:
CONDITION... 1 = INTERIOR COLUMHN
2 = END COLUMN
3 = CORNER COLUMN
4 = EDGE COLUMN (PARALLEL TQ SPAN)
5 = EDGE BEAM, WALL, OR OTHER NON-CONFORMING GECMETRY
PERFORM SHEAR CHECK MANUALLY
& = STRIP TOC NARROW TO DEVELOP PUNCHING SHEAR
CASE..eiavan 1 = STRESS WITHIN SECTION #1 GOVERNS (COL.CAP OR SLAB)
2 = STRESS WITHIN SECTION #2 GOVERNS (DROP PANEL CR SLAB)
FACTORED ACTIONS <~ PUNCHING SHEARR STRESSES IN Kg/cm~2 ->
shear moment due to due to allow- STRESS
JNT  COND, T T-m shear moment TOTAL able RATIO CASE
il 2 33— G —m e Smmm G T B —— G 10-
1 2 29.95 4,87 12.26 1.23 13.49 16,38 .82 1
2 1 74,11 2.41 19.30 1.56 20.85 17.72 1.18 1
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3 1 37.27 .70 §9.70 .45 10.15 17.172 .57 1
4 1 107.49 2.72 12.28 .56 12.85 17.58 .73 1
5 2 38.74 3.33 7.33 1.16 g.51 16.38 .52 1

PUNCHING SHEAR STRESS IN ONE OR MORE LOCATIOQONS EXCEEDS THE PERMISSIBLE
VALUE. PROVIDE SHEAR REINFCRCEMENT, OR ENLARGE THE SECTION RESISTING THE
PUNCHING SHEAR

13 - MAXTMUM S B A N DEFLECTIONS

Concrete’ s modulus of elasticity .....vvuvvn... BEc = 275.00 T/cmn2
Creep factor .....vcvvvunn ettty K = 2.00
Teffective/Igross...{due to cracking).......... K = 1.00

Where stresses exceed 1.616(fc)"1/2 cracking of section is allowed for.
Values in parentheses are (span/max deflecticn) ratios

<iv+.....DEFLECTION ARE ALL IN cm , DOWNWARD PCSITIVE....... >
SPAN DL DL+PT DL+PT+CREEP LL PL+PT+LL+CREEP
mleem————— 2mmmm———— 3 o B ===
1 .5 .3 L8 823) L1 6420) 80 807
2 L0 -.1 -.3( 1648) .0(585130) -.3( 1600}
3 -.1 -.1 -.3{ 1537 066406} -.3( 1503)
4 4 1 L4( 1928) 1(12983) .5( 1678)
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16 - FRICTION, ELONGATICON AND LONG TERM STRESS LOSSES

16.6 LONG TERM STRESS LOSS CALCULATIONS

16.6.1 INPUT PARAMETERS :

Type of strand .......c0iviiiniian, b r e LOW LAX
Medulus of elasticity of strand ............. er e 1970.00 T/cmn2
Average welght of concrete ...... i rinns e NORMAL
Estimate age of concrete at Stressing ....vveevervran. e 3 days
Modulues of elasticlty of concrete at stressing ......... - 238.00 T/cm~2
Modulus of elasticity of concrete at 28 days ............. 275,00 7T/cm”2
Estimate of average relative humidity ..v.vivivirinnrerrennn 80,00 %
Volume teo surface ratic of member ....... e 12.50 cm
16.6.2 CALCULATED LONG-TERM STRESS LOSS(average of all tendons)
L STRESS (T/cm™2) --—---- >
SPAN start center right
-l————— R i - du——
1 57 .48 .49
2 50 .69 \74
3 .74 .64 .53
4 . b2 .46 .48
16.7 FRICTION AND ELONGATION CALCULATIONS
16.7.1 INPUT PARAMETERS
Coefficient of angular friction (mew) .....c.evrivinrvnnn. L1700 /rad
Coefficient of wobble friction (K} v.viireerrernrreorrennn L0016 /m
Ultimate strength of strand ....... . iiiiiniiinercnnns e 19.0 T/cm”2
Ratio of jacking stress to strand's ultimate strength .... .750
Anchor sef ...t P e e e e .600 om
Cross-sectional area of strand ......civiereurvnaan e .8990 cm”2
16.7.2 CALCULATED STRESSES (average of all tendons)
LENGTH <TENDON HEIGHT (cm )> Horizontal ratics <--~ STRESS(T/cm”2)-~->
SPAN m P start center right X1/L X2/L ¥3/L start center right
“l———— 2—===-3--—-- fommme L —————- T———== B S 10-===m 1l eememnons 12--
1 7.55 1 -12.5 -19.4 -4.2 .10 .50 .10 11.64 11.98 12.386
2 5.20 1 -4.,2 -15.5 ~4,2 .10 50 10 12.35 12,46 12,03
3 5.20 1 -4.2 -15.5 ~4,2 .10 50 10 12.03 11.97 12.21
4 7.80 1 ~-4,2 -=34.4 -16.0 .10 50 10 12.32 11.72 11.20

Note: P= tendon profile (refer to legend of data bleock 9)

Stresses at each location are the average of strands after anchor set,

and after long-term losses
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16.8 TENDON SELECTION AND DATA:

L TENDON EXTENTS ————=—- > ELONGATION Stress ratios
TYPE OFF FORCE CANgmmm—~—— SPANS ——— >CAN LEET RIGHT Anch, Max,
CLe<2><L3x<4 > {om) {em)
mlmmmm e e m e e e B G T g
A 16 11.86 ============ 1.0 .4 .68 .70

Note: Force is the average value per strand (T}
Stress ratios are at anchorage {7) and maximum along tendon (8}
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ﬁ?u 51 t = 0,10 m.
LL. = 300 kg./m.~2
w = 540 kg./m.
L = 1.00 m.
M+ = 68 kg.-m.
As+ = 0.89 cm.”2 Used RB g mm. As = 0.64 cm.”2
Wanwdn DB 9mm.@0.15 m. ( BOTTOM) UsedAs= B4 >As+ OK
M- = 54 kg-m.
As- = 0.28 cm,”2 Used RB 9 mim. As = 0.64 cm."2
AWanwdn RB9 mm. @015 m. {TQP)

RES mm.@0C.15 m. (TOP)
— DB 9mm. @0.15 m. { BOTTOM } J,

b4 ¥ ® P - 0.10

81 T

| 1.00 /1
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FEMNITATIUA 82

t = 0.10 m, 5= 3.2
LL. = 300 kg/m.A2 L= 32
w = 540 kg./mm. m.= 1.00 =05 Two way Slab
L = 3.20 m.
M- = 288 kg.-m.
Ag- = 3.81 cm."2 Used DB 12 mm, Ag = 1.13
anwén DB 12 mm. @ 010 m#
DB 12 mm. @ 010  m.# mrsndUaas
™ DB 12 mm. @ 020 m# {(wWiNAEe )
DB 12 mm. @ 0.20 m.
| 0.80 | L 0.80 L 0.80
A 1 I I v
- 4 SN vy T .« b - ’ 0.10
[. ARUNTARANTE TN b
? 0.64 —me 2 0.64 0.64

3.20

DETAIL #u  S2
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ﬁu 33 t = .10 m.
LL. = 200 kg./m.~2
w = 440 kgJ/m.
L = 2.50 m.
M-+ = 344 kg.-m.
As+ = 4,56 cm.*2  Used DB 12 mm. As = 1.13 om. "2

Wanwfn - DB 9mm.@0.15 m#
M- = 275 kg.-m,
As- = 1.44 cm.”2  Used RB e] mm. Ag = 0.64 cm. 2

@anwdn RBY mm. @015 m#

RB 2 mm @0.15 m#

— DB 9 mm. @ 0.15 m# *
-—r e & HE AP P 0.10
83 ?
L3 =t i I
2.50
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M st t = 0.10 .
LL. = 200 kg./m."2
w = 440 kg./m.
L = 1.00 m.
M-+ = 220 kg.-m.
As+ = 2,92 cm.”2 Used RB 9 mm. As =

Wanwén DB 12 mm. @0.10 m.
M- = 44 kg.-m.
As- = 0.00 cm."~2 Used RB 6 mm. As =

Aenumdn  RBY mm.@0.156 m.

—— DB 12 mm. @ 0.10 m.

‘r REY9 mm. @ 0.15 m. ¢
[] L L] ¥| 0.10
* sL K3

e 05100 ——HF
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FIENITATUIUAY GS
L. = 1 m.
ldwén RB 9 mm.

AS tem = 0.0025 bt

m*mum‘ﬁu = 010  cm.
Astem = 2.5 cm."2
Banldwaneiudu RB 9 mm.

sresInauan 015  W#

QNN @015 N.#

RuFRgAFL Asphaltic — undaduiiungn % Compaction < 95 Mod.
LN RB T9 NG 0.15 W

® © 5 © & 010 m.

Compacted Sand 5 cm.

FungnuFaAunNTaIAuLAS AL 20 Crm.

GS
— WA DOWEL Q15 mm, @ 0.40 m.
, SAWED JOINT gadatienavtanias
1 l{ /:
o C 9 © © @ 010
! ¥
| 0.50 L

, &
Contruction Joint AU @GS
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Tazenisnassg 21AnsTaUTN A8, 4 T
AoUNNAAT9 M5 miagm 2.inzdye A.genu el
kR -7 =] Qo as
LANURg 1310 anady Tawma [ie
FIEAITATUIUNY GS1
L = g m.
lwdin RB 9 mm.

AS tem = 0.0025 bt

AINMUMINY  t = 0100 cm.
As tem = 25 cm. "2
e a
wenldiudnigTuii D8 9 mm.

FLLEUNUMAN  0.150 W.#

sReARRARGY Asphaltic — undAfaEduAgn % Compaction < 95 Mod.

WaN RB 9 NN, @ 0.150 WH

© : S © A 0.100 m.

Compacted Sand 5 cm.

fnr) J s ]
WHARNQNTIAINULADALUL 20 Cm.

G31
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TAsINsaad g B1ATIIININ A.A.R. 4 TU

anuiinassis W5 pLuenn Binnzayy A.4fani
o & gl =) a g
LAV RY U @n1ede tawa |1m
F1ENITATNIUNY GS2
L = 1 m.
dwmén RB g mm.

AS tem = 0.0025 bt

ANV t = 0425 om.
Astem= 3.125 cm. 2
denldmEnidduiy DB 9 mm.

vesMan 0125 u#

l—v sRUALYAAIEY Asphalic — vadadufiuagn % Compaction < $6 Mod,

[Wan RB 9 1. @ 0.125 UH#

o ] T @ 0125 m.

Compacted Sand 5 cm.

Bungnonsaaiiuuadaiiyy 20 Cm,

GS2
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anuiinassna W6 Aadanm ainzays A.q9efand
ERLLE 135 antede lawa 4vrie

iy g &
nsgldNudTagy PS

Topping Concrete 5 cm.
—— WANRBE mm. @0.25m. # win 1 PC WIRE 0.40 mm. @ 0.20 m #
— RB & mm.&1 0.30 m. ddudneann @ o.io m.dadnladdasndn 0.30 m.

0.05

0.05

x .
AUABLNTNEALS

funbwsinasldilasnds 300 kg./m.*2 w82 ( Hollow Core )

= 3 9 % L % = o ' J ! = &
NHNTEILVIF 1. NFEUFARINITAUATIN ‘LJ.’LW.JN'IW@T'MW‘]‘H@ﬁLLN‘L&WMH@UQ’]\‘IE]%LLﬂ?\‘iM?@ﬂAﬂm@ﬂ

';l’ @ = e
netlldfuduiagduRefung

——RB 6 mm.217 0,30 m. @ 0.50 m.iﬂﬁnhjﬁmnrﬂq 0.30 m.

0.05

0.05

& o o
WLARUNTABALN
Fulssinaslitasndn 300 kgJm. 2
Topping Concrete Sem.  wia Hollow Core-

L WANRBBmm. @0.25 m, #

L s#a 14 PC WIRE 0.40 mm. @ 0.20 m#
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PEnzATMINLTLe {STAIR) ST.1/8T.2

“
o

grele (T = 18 m.
gruauil) = 025 m.
e t = 0.15 m.
LL. = 400 kg./m.”2
w = 760 kg./m.
L = 3.20 .
Wi+ = 556  kg.-m.
As+ = 4.58 cm."2 Use 12 mm. As, = 1.13 cm™2
Ranwdn DB 12mm. @ 0,10 m,
M- = 78 kg.-m.
Ag- = 8.41 cm.~2 Use g mm. As, = 0.64 om*2
(Aanmfdn RE2 mm.@0.15 m.
1.00 RB9 mm.@0.15 m,
DB 12mm.@0.10 m. — ;L
RE 9 mm. iy — o N i 0.15

REImm.@0.15 m. —

RB 9 mm.@ 0.15m,

DB 12mm, @0,10m, BT

RBEmm.@ 0.15m.

RB 9 mm.@ 0.20 m. ’It/ 1.60 ,{
RBE& mm.@0.15 m.
|
,‘l/ 3.20 —+
0.20
——
O @ O 3 DB 16 mm,
0.40 1, RB 6 mm. @ 0.20 m.
0.6 0 3 DB 16 mm.
...71:__
BST

AdUningidle
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Memsduoniiule (STAIR) §T.2

anek {T)

guen(l) =

1ulp t

M+

As+

= o
WERNLIan

M-

As-

danwén

RB 9 mm.ynyy -

RB 2 mm.@0.20 m,

™

5

X

0.18 m.
0.25 m.
0.23 m.

400 kg./m. 2

962 kg./m.
3.20 m.
896  kg.-m.
9.90 em.”2 Use 12 mm, As.

DB 16 mm. @ 0.075 m.
975 kg.-m.
13,86  om.~2 Use 9 mm. As.

DB 12 mm. @ 0.25 m.

DB 12 mm. @ 0.26 m.
DB 18 mm. @ 0.075 m, ——

Il

113

0.64

cm~2

ocm~2

Wil Poste 0.80 m.

43 t I [+]

il

'—r el o

CB 16 mm.@ 0.075 m.

DB 18 mm. @ 0.075 m.
DB 18 mm. @ 0.075 m.
0,23 m.

DB 16 mm. @ 0,075 m.

DB 12mm. @ 0.25 m.

0.23

f
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PIRINTANNIDIRITIR T2

]

27707 Tausi AR 4 U 15 malens eumzaye A.geeniendl

fantvues
%] = 30 Degree
Ka = {1-sin@)/{1+sin@®) = 0.33
Concrete fe¢' w 173 kse,
Stesl fs = 1,500 ksc.
¥ = 1,000 kg./m~3
SWB1 { Hedse )
t = 020 w
h = 180 w.
P = 033 x 1900 x 1.80 = 1120 nn-u.”
p =Y x 1129 x 18 = 1,016 nn.
M = 1018 x 060 = 609 nn.-a,
As = 311 aw” . M DB 12 @ 0125 ; As = 548 au’ (24)

i

waniufe  Ast = 00025 x 100 x 20 = 60 94’ ; W RR O @ 015 (24) : As = 548 T
HINATEZINEMUN YU 0.20 RS
Used : wanunuay Used DB 12 mm. @0.75 3.4 141 -

WANUEY Used RB O mm. @0.15 w4 2 T

SW ( Hudse)

h > L /20{0.4+y/7,000) = 0.29 1)
Used h = 030 u.

¥y = 18 x 1,000 x 145 = 2,610 nn.

= 2610 x 15 = 1,892 nn.
M = 1,892 x 010 = 189 NN.-N.
. 2 o 2 Y
As = 097 Tu. . M DB 12 @ 015 : As = 548 TN (2 %)
Ast = 00025 x 100 x 10 = 25 @’ ; ¥ DB12@ 015 (241) : As = 548 @3.°

Used : Fudaziner W7 0.25 AT
wdnunuEu Used DB 12 mm. @0.15 4.# 2

WANUNULEYK Used DB 12 mm. @ 0.15 8.# 2 9u
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Lo 030, 030
floasenenis
f [
S o y
FZELARN 0.30 X 4 5 DB 12 rrm.
! l» @ ! .‘"@; !@l 4l
| ' | | - Lean 5 cm.
| Compac sand 10 cm.

. @y AR (1 0.15%0.15%6.50 i

o ¥ o Y 1 Y
Fuuwminlaiesna 15 T/m
prmadndnlvagiumaanzdsaafi

0.60

5 & \ ¥
FO LL‘lJ‘LI?J%!’]?JL"l»”iﬁﬂL@?Nﬂ’]M?']ﬂﬁﬁ‘m’]ﬁlu’]

0.60
1
B 4
2 6-DB 12 mm,
—--B8=0B 12 mm.
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18NSR LAY SURES TANKS

81m17 IUsH ARG, 4 U W5 Alenn 8. imzay Q.45 F907

faniuun
5] =
Ka =
Concrete fc' =
Steel fs =
¥ =

( W3 TANKS )
o = 033 x 1,900
=M x 502 x
M = 201 x 080 =

As = 061 1u”

wantdn Ast

]

0.0026 x 100 x

e

30 Degree

{1-sin@}/ (1+sin@) = 0,33
173 ksc,

1,500 kse.

1,000 kg./m™3

t 015 u.

h

0.80 .
X 080 = 502 nn-w.
08 = 201 1,
120 nn.-u,
W RE 9 @ 0100 ; As = 548 1’ (24w

20 = 60w’ ; W RBO@ 010 @%0) : As = 543 qu’

B9 SURES TANKS %) 0.20 WR3

Used : wiinunuilu Used RB S mm. @0.10 0.8 2 Fug

WIANUWAY  Used RBOmm. @0.10 % 244

( WU TANKS )

h > L /20(0.4+/7,000) = 020w,
Used h = 020 4
Yy = 18 x 1000 x 080 = 1440 mn.
o = 1440 x 08 = 576 N,
M = 576 x 010 = 58 nn.-4l.
AS = 020 m” W RE 9 @ 010 ; As = 548 m’ (24
Ast = 00025 x 100 x 10 = 25’ ; W RBO @ 010 (29 : As = 5.48 40’

Used :

wfnunuil Used RB 9 mm. @0.10 1% 2 T4

WMANUNLUAY Used RB 9 mm. @0.10 1.# 2 %y

1 SURES TANKS 911 0.20 s
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3,00

- ‘ ‘ 1.
i 540 s 1,10 X 116 X 040 :
! T T ! 1.
g
= " -
- ~ f = L
[~]
g 9
T - ! l (A I i
g
(=]
|
.
FL PLAN
Winrau 1:20
0.20 0.29

DB 12 mm, @ G20 U

0B 12 mm. @ 0.25 ¥ i

#
DB 20 mm. & 0.20 §

e T T e 1 s oo e e @l 2 DB 12 m, FRS8Y)

080

[-1 [a +1 Fe fa] fw) ul ol o [l [al Iy fal v [ =) I
040 AaLNF ey
0.10 — MR AU

wlfisans A 6 - 0.35 x 7.00 W
(Fslmimusynisendielslaiornm 20 M/

L APMEVIRINHAN AL A i
4 O 110 | 148 N L
; 3.00
] FL SECTION
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. 2.40 .
l 0.20 .00 ‘ .20 ]
DB 12 mm, @ 0,25 H——
4-DB 18 mm. (YAYN) ~—— 08 12 mm. @ 0.20 H—— e 4-DB 16 mm. (VNN
.k\‘ \_. ~.‘\ . - ) },
£ £ L) L2 W w W o W §
‘
i
DE 12 mm. @ 0.25 ¥, g DB 12 mm, © 0.25 ¥ -
DB 12 mm. @ 0.20 #——rt/ 08 12 rm. © 0.20 3 1] 1 2 g
Th b g ] e
;
'} 3 q
| - 1
o v L4 w o W o o L] _\..‘. §
4-DB 16 mm, (NNYH) ——L D8 12 mm. @ 0.20 N—r e 4-DB 16 mm. (MR
DB 12 mm. @ 0.25 ¥ ——-r
. 2,40 )
f T
020 200 '|L 0. !
|
DB 12 mm. @ 0.25 Y, —— :
4-DB 18 mm, (NNY¥) - DB 12 mm. @ 0.20 N -—— r -t 4-DB 16 mm. (NNY¥)
|' R
B q i S
I DB 12 mm. @ 0.25 ¥ ! s
—
[ DB 12 mm. @ 0.20 N——
D3 12 mm. @ 0.25 & °
D3 12 mm. € 0.20 ¥——] ol g
B
A DB 12 mm, @ 0.20 J——
[
i DB 12 mm. @ 0.25 &, |= 5
q l 1
4,7(.: 5 8 o a a : ‘A 2 a a ‘} @ 1
'/—" Py K ‘ ‘-\
4-DB 16 mm, (NNYs) P8 12 mm. @ 0.20 d-—- s 4=DB 16 mm. (VN4

0B 12 mm. ® 0.25 U~

wuene Tagadsedn (du 1-whem)
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D Tasans ; oneng aa.a. 4 du ideloifhidsausy g : FL4
ugdu ;: PAPER PLAN ARCHITEC Woonuuy _
WEEE gauit a5 aoum oumeyy auesASsTIY fudl : 02 wawmen 2567
AuIennUugUaasANViia N 4 du Tnesgumiisusdaainna wsw. AMUANDIANS
AMANIRTER ua: wishdwmadoonuuu ¢
mpaunsm : Adsdeussdy f'c = 173 ksc fc = 65 ksc, k = 0277, j = 0908
wdnEdn  AdaRstn fy = 4000 ksc fs = 1700 ksc, n = 10, R = 817
PuRUADIENY, grusn nay tEda
UrolnWyl cx = 220 em, ¢y = 220 cm, tw= 20 cm
fummguiirmie X Lx = 300 cm
awmguAeveY Ly = 300 cm N
1 e 220.cm "
AMUANGIL H = 80 cm J‘jj_ra——-———('“ ———‘\f_j_,:r
@ 0-35 aunm 35 cm Adaasnsy 30 su ! r B +
rminussynuazTaanel : b L
dwifn  Pp = 50 , P = 30 ton H :Ié £
Tuwusa Mpx= 2 , Mx= 2 tm :: Ilﬁ 9
Mpy=2 . My= 2 t-m [ :I ™
pIsR@EoUMARE TN ; I_: - _Jl :
dwlngumn = 3*3%0.8%2.4 = 17.28 ton ‘e.;}j::_—_f_ ‘f____:_-{:]:'}
wsi57M P = 50+17.28+30 = 97.28 ton - -
Tuusfn My = 2+2 = 4 t-m > ]—\'L
T My = 2+2 = 4 t-m | 200 om 2
usaiawdu R = 97.28/4+0.87+0.87
=26.06 < 30 ton QK
DOAUVULAANILATH
winedutouitas pp, = 0.0018 e A
Asx = pminkyH = 0.0018*300*80
= 43.2 cm? USE 14-DB20 (43.98 cm?)
Agy = prinkxH = 0.0018*300%80 —14-DB20
= 432 cm? USE 14-DB20 (43,98 cm?) —14-DB20
Usanauiee ; DB12 sa50u
maundm = 7.2 ava. e e =T c
wmdnEdn = 31551 aA. >
wunae = 9.6 w5 RRE
pownEmveny = 0.45 av.a. P [ AOUATANLI
vsudauin = 09 au. L’VL oo | mednil
- N
230em ]
wndanznan S § du
witheie O-35 wunm 35 4.
ihmtnusmnadaondy 30 o / diu
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Column subjected to axial load and bending Cx

For Rectangular Tied Column mexle - 41 1
Having steel equally distributed on four faces. Engineer :_
Axial Load N = 12,500  Kgs.
Moment in x - directicn Mx = 50 Kg.-m.
Moment In vy - direction My = 50  Kg.-m.
Concrete strength fo' = 173 Ksc,
Yield strength of Reinforce fy = 4,000 Ksc.
Es =  2.04E+06 Ksc. INPUT COLUMN SECTION
Ec = 235,632 b = 0.20 m. Use 4DB 16 mm.
N = 8.66 t = 0.20 m. Ast= 8.04 cm."2
Cover to C.G. Bars d = 0.07 m. 0.20
pg = Ast/Ag pg = _ 0.020 * e
gh = 006 m gt = 0.06 m. =
Ag = bxt = 400 Sg.cm. s
m = fy/(0.85fc’) 27.20
Ast. = pgxAg 8.04 Sg.cm. .o @
ebx = [0.67Pgm +0.17 ] (t+-d") 6.97 cm. C x
eby =[067Pgm+0.17] (b-d") 6.97 om. Str. RB 6 mm.
ex =  MwxN 0.40 cm. @ 0.15 m.
ey = My/N .40 ¢cm.
COMPRESSION CONTROL : For "ex" and "ey" is less than "ebx" and "eby" :
ix = bt 312 + (2N-1)Ast{gh) ~2/6 14121 cm."4
ly  =b*3t12 + (2N-1)Ast(gh)~2/6 14,121 -cm."4
cx =t¥2 10 ocom. cy = /2 10 om.

Required : fa/Fa + fox/Fb + foy/Fb < 1.00

fa = N/Ag 3126 Ksc.
Fa = Q034(1+pgm)fc 90.98 Ksc.
fox = Mx.ex/lx 3.54 Ksc,
by = My.cyily 3.54 Ksc.
Fb = 0451 77.85 Kse.
fa/Fa + fox/Fb + fhyfFbh - = 0.43 <1.00 oK.

TENSION CONTROL : For "ex" and "ey" is greater than "ebx” and "eby"

Total # for Ast = 20 Ast = 8.04 Sqg.cm.
b AsiforMox = 6 As1 = 2412  Sg.cm.
B As2 for Moy = 4 As? = 1,608 Sg.cm.
Mox = {0.40 As1) fy (t-2d") 232 Kgs.-m.
Moy = (0,40 As2) fy (b-2d") 184  Kgs.-m.
Required: Mx/Mox + My /Moy < 1.00

Mx = 50 Kgs.-m.

My = 50 Kgs.-m,

Mx / Mox + My / Moy = 0.54 <1.00 OK
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Column subjected to axial load and bending Cco

=

For Rectangular Tied Column -
Having steel equally distributed on four faces. Engineer :

Axial Load N = 18,000  Kgs.
Moment in x - direction Mx = 200 Kg.-m.
Moment in v - direction My = 50 Kg.-m.
Concrete strength fc' = 173 Ksc.
Yield strength of Reinforce fy = 4,000 Ksc.
Es =  2.04E+06 Ksc. INPUT COLUMN SECTION
Ec = 235,632 b = 026 m. Use 40B 16 mm.
N = 8.66 t = 025 m. Ast= 8.04 cm."2
Cover to C.G. Bars d = .07 m, 0.256
pg = Ast/Ag pg = 0.013 * e
gh = 011 m gt = 0.11 m, o
Ag = bxt = 6256 Sg.om. S
m = fy/{0.85fc") 27.20
Ast. = pgxAg 8.04 Sqg.cm. e @
ebx =[0.67Pgm +0.17 ] (1-d') 7.28 om. Co
eby =[067Pgm+0.17 ] (b-d') 728 om, St RB 6 mm.
ex = MxN 111 cm. @ 015 m,
ey = My/N 0.28 cm.
COMPRESSION CONTROL ; For "ex" and "ey" is less than "ebx” and "eby" :
x  =bt"312 + (2N-1)Ast(gt) ~2/6 35,198 com."4
ly = b"3t12 + (2N-1)Ast(gh)~2/6 36,198 cm."4
cx =t2 125 cm. cy = b2 12..5 cm,
Required : fa/Fa + fox/Fl + fhy/Fb < 1.00
fa = N/Ag 28.80 Ksc.
Fa = 034(1+pgm;fc 7940 Ksc.
fox = Mx.cx/x 7.10 Ksc.
fhy = My.cylly 1.78 Ksc.
Fb = 045fc 77.85 Kasc.
fa/Fa + fox/Fb + foy/Fb = 0.48 <1.00 O.K.

TENSION CONTROL : For "ex" and "ey" is greater than "ebx" and "eby"

Total # for Ast = 20 Ast = 8.04 Sqg.cm.
b Ast for Mox = 6 Asl = 2412  8q.cm.
b AsZ for Moy = 4 As2 = 1.608 Sg.cm.
Mox = (0.40 As1) fy (t2d") 425  Kgs.-m,
Moy = (0.40 As2) fy (b-2d') 283 Kgs.-m.
Required : Mx/Mox+ My /Moy < 1.00

Mx = 200 Kgs.-m.

My = 50 Kgs.-m.

Mx / Mox + My / Moy = 0.65 <1.00 QK


M2-COM
Rectangle

M2-COM
Rectangle


Column subjected to axial load and bending C3

For Rectangular Tied Column 14 1- uian
Having steel equally distributed on four faces. Enginesr :_
Axial Load N = 85000 Kgs.
Moment in x - direction Mx = 1,600  Kg.-m.
Moment in y - direction My = 1,000 Kg.-m.
Concrete strength fo' = 173 Ksc.
Yield strength of Reinforce fy = 4000 Kse.
Es =  204E+06 Ksc, INPUT COLUMN SECTION
Ec = 235,632 b = 025 m. Use 10DB 25 mm.
N = 8.66 t = 0.40 m. Ast= 4910 cm."2
Cover to C.G. Bars d = ‘0.07 m. 0.25
pg = Ast/Ag pg = 0.049 ®* @
gt = 011 m gt = 026 m. o
Ag =  bxt o= 1,000  Sg.cm. S
m = fy/(0.85%" 27.20
Ast. = pgxAg 49,10 Sqg.cm. ® ©
eox = [0.67Pgm+0.17 ] (t-d') 35.14 cm. ca
eby =[0.67Pgm +0.17 ] (b-a") 1917 om. 2 Stm. RB 9 mm.
ex =  MxN 118  cm. @ 016 m.
gy =  My/N 1.18 cm.
COMPRESSION CONTROL : For "ex" and "ey" is less than "ebx" and "eby" :
Ix = bi"3/12 + (2N-1)Astgt) ~2/6 223814 cm."4
ly = b*3t12 + (2N-1)Ast(gb)~2/6 68,243 cm."4
cx =42 20 cm. cy = bi2 12.6 crm.
Required : fafFa + fox/Fb + foy/Fb < 1.00
fa = N/Ag 856.00 Ksc.
Fa = 0.34(1+pgm)fc 137.38 Ksc,
fox = Mx.cx/ix 8.94 Ksc.
foy = My.cylly 18.32  Kse.
Fb = (.45 77.85 Ksc.
fa/Fa + fox/Fb + fby/Fb = 0.87 <1.00 oK

TENSION CONTROL : For "ex" and "sy" is greater than "ebx" and "eby"

Total #for Ast = 20 Ast = 4610  Sg.cm.
B As1 for Mox = 6 Asl = 1473  Sg.em,
b As2 forMoy = 4 As2 = 8.82 Sg.cm.
Mox = {0.40 As1) fy (t-2d") 6,128  Kgs.-m.
Moy = (0.40 As2) fy ( b-2d') 1,728 Kgs.-m.
Required : Mx/Mox+ My /Moy < 1.00

Mx = 1,000 Kgs.-m.

My = 1000 Kgs.-m.

Mx / Mox + My / Moy = 0.74 < 1.00 O.K.
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Cotumn subjected to axial load and bending

For Rectangular Tied Column

Having steel squally distributed on four

faces.

Axial Load

Moment in X - direction
Moment in y - direction
Concreta strength

Yield strength of Reinforce

Es = 2.04E+06
Ec = 235,632
N o= 8.66

Cover to C.G. Bars

pg = Ast/Ag

gb = 011 m

Ag = bxt

m = fy/{0.85fc"

Ast. = pgxAg

ebx =[067Pgm+0.17] (t-d")

eby = [0.67Pgm+0.17] (b-d

ex = Mx/N

gy = My/N

N
Mx
My
fc'

fy

Ksc.
]
t
d
Pg
gt

)

94,500
1,000
1,000

173
4,000

C3
G

engineer [ NN
Kgs.

Kg.-m.

Kg.-m.

Ksc.

Ksc.

INPUT COLUMN SECTION

.25
0.50
0.07
0.038
0.36
1,250
27.20
49.10
38.09
15.95
1.06
1.08

m Use 10DB 25 mm.
m. Ast.= 49,10 cm."2
m. 0.25

L L
m

0.50

Sqg.cm.

Sg.cm. o @

cm. C3
cm. 2 St RB 9 mm.
cm. @ 015 m

cm,

COMPRESSION CONTROL : For "ex" and "sy" is less than "ebx" and "eby" :
x = bt"3/12 + (2N-1)Ast(gt)~2/6
ly  =bh"3t/12 + (2N-T)Ast(gb)"2/6

cy = b2
< 1.00

cx =V¥2 25 ocom.
Required . fa/Fa + fbx/Fb + foy/Fb
fa = N/Ag
Fa =0.34(1+pgm)ic
fox = Mx.ox/x
fhy = My.cyily
Fb = 0.45fc

fa/Fa + fox/Fb + foy/Fb =

433,500
81,264

12.5

75,80
121.67
577
15.38
77.85

0.82

cm, ™4
cm."4

cm.

Ksc.
Ksc.
Ksc.
Ksc.

Ksc.

<1.00 O.K

TENSION CONTROL
Total # for Ast
5 As1 for Mox
.5 As2 for Moy

Mox = (0.40 As1) fy ( -2d")
Moy = (0.40 As2) fy ( b-2¢")
Reqguired: Mx/Mox + My / Moy

20 Ast
6 As1
4 As?

H

Il

< 1.00

Mx
My

Mx / Mox + My / Moy

49.10

14.73

9.82
8,484
1,728

1,000
1000
0.70

For "ex" and "ey" is greater than "ebx" and "eby"

Sg.cm.
Sg.cm.
Sg.cm.

Kgs.- m.

Kgs.- m.

Kgs.-m.
Kgs.- m.
< 1.00 O.K
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Calumn subjected to axial load and bending C4

For Rectangular Tied Column 4 1- Fusdem
Having steel equally distributed on four faces. Engineer :_
Axial Load N = 95,000 Kgs.
Moment in x - direction Mx = 1,600  Kg.-m.
Moment in y - direction My = 1,000  Kg.-m.
Concrete strength fo! = 173  Kse.
Yield strength of Reinforce fy = 4,000 Ksc.
Es =  2.04E+06 Ksc. INPUT COLUMN SECTION
Ec = 235,632 b = 025 m. Use 10DB 25 mm.
N = 8.66 t = 040 m. Ast= 48.10 cm."2
Cover to C.G. Bars d = 0.07 m. 0.25
pg = Ast/Ag pg = 0.04¢ * o
gb = 011 m gt = 026 m. o
Ag = bxt = 1,000  Sq.cm. §
m = fy/(0.85fc) 27.20
Ast. = pgxAg 4910 Sqg.cm. ® @
ebx =[067Pgm+017] (t-d") 3514 cm. C4
eby =[0.67Pgm+0.17] (b-dt) 1917 om. 2 St RB 9 mm.
ex = MxN 1.05 com. @ 015 m.
ey = My/N 1056 cm,

COMPRESSION CONTROL : For "ex" and "ey" Is less than "ebx" and "eby" :

x = bt*3/12 + (ZN-1}Ast(gt)*2/6 223,614  cm."4
y  =Db"312 + 2N-1)Ast(gh)"2/6 68,243 om."™4
cx =t¥2 20 cm. cy = b2 12.5 cm.

Required : fa/Fa + fox/Fb + foy/Fb < 1.00

fa = N/Ag 96.00 Ksc.
Fa = 0.34(1+pgm)fc : 137.38 Ksc.
fhx = Mx.cx/lx 8,94 Ksc.
foy = My.cylly 18.32 Ksc.
Fo = Q451fc 77.85 Ksg,
fa/Fa + fox/Fb + foy/Fb = 0.84 <1.00 oK

TENSION CONTROL :  For "ex" and "ey" is greater than "ebx" and "eby”

Total #forAst = 20 Ast = 4910 Sqg.cm.
5 Asgt forMox = 6 Asl = 14.73  Sqg.cm.
5 As2 for Moy = 4 As2 = 9.82 Sg.cm,
Maox = (0.40 As1) fy (t-2d") €,128  Kgs.-m.
Moy = (0.40 As2) fy (b-2d") 1,728  Kgs.-m.
Required : Mx/Mox+ My /Moy < 1.00

Mx = 1,000 Kgs.-m.

My = 1000 Kgs.-m.

Mx / Mox + My / May = 0.74 <1.00 O.K,
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Column subjected to axial load and bending C4

For Rectangular Tied Column PaNE
Having steel equally distributed on four faces. Engineer _
Axial Load N = 108,600  Kgs.
Moment in x - direction Mx = 1,000  Kg.-m.
Moment in vy - direction My = 1,000  Kg-m.
Concrete strength ¢! = 173 Ksc.
Yield strength of Reinforce fy = 4,000 Ksc.
Es =  204E+06 Ksc. INFUT COLUMN SECTION
Ec = 235,632 b = 025 m Use 10DB 25 mm.
N = 8.66 1 = 0560 m. Ast= 4910 o©om."2
Cover to C.G. Bars d = 0.07 m. 0.25
pg = AstiAg pg = 0.039 * o
gh = 011 m. gt = 0.36 m. o
Ag = bxt = 1,250  Sg.om. g
m = f/(0.85fc) 27.20
Ast. = pgxAg 49.10 Sqg.cm. ® @
ebx =[067Pgm+0.17 } (t-d') 38.09 cm. C 4
eby = [0.67Pgm+0.17 ] (b-d') 1595 com. 2 St RB 9 mm.
ex = MxN 0.92 om. @ 015 m,
gy = My/N 0.22 cm.

COMPRESSION CONTROL : For "ex” and "ey" is less than "ebx” and "eby" :

Ix = bth312 + (2N-1)Ast(gt) ~2/6 433,500 cm."4
iy = Dh32 + (2N-1)Ast(gh)~2/6 81,264 cm. ™4
cx =42 25 com. ' cy = b2 12.5 cm.

Required : fa/Fa + fox/Fb + fby/Fb < 1.00

fa = NfAg 86.80 Ksc,
Fa =1034(1+pgm)fec 121.67 Ksc,
fox = Mxex/ix 577 Kse,
foy = My.cwly 16.38 Ksc.
Fb = 045 fc' 77.856 Ksc.
fa/Fa + fox/Fb + foy/Fb = 0.91 <1.00 oK

TENSION CONTROL : For "ex" and "ey" is greater than "ebx" and "eby"

Total #forAst = 20 Ast = 4910 Sqg.cm.
5 As1 for Mo>§ = 6 As1 = 14.73  Sg.om.
b As2 forMoy = 4 As2 = 9.82 Sqg.cm.
Mox = {0.40 As1) Ty (+2d") 8,484 Kgs.-m.
Moy = {0.40 As2) fy (b-2d') 1,728 Kgs-m.

Required : Mx/ Mox+My /Moy < 1.00
Mx = 1,600 Kgs.-m.
My = 1000 Kgs.-m.
Mx / Mox + My / Moy = 0.70 =<1.00 CK
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uft : 02 weeanmn 2567

FAUNSHTIMDDALUUgIWIRLELEN 1 @

e o

AaLANTGTER wa: wistilinasbonuuy

poundn : Addmusdy fc = 173 ksc
WanEdd : Adsmsn fy = 4000 ksc
PUINNDHD, IUSIN WAz La b

padanue X = 25 ¢cm, ¢y = 25 cm
AN B = 80 c<m
AHEIT % L = 80 om
ATNANTIN H = 70 cm
@@y 0-35 e 35 cm Adsdasndy 30 du
fwtnusenn :

nitn Pob= 15, PL = 12 ton

MAADUANEG AT ¢
hwitngiusn = 0.840.8%0.7%2.4 = 1.08 ton
B35 P = 15+1.08+12 = 28.08 ton
usauE iy R = 28.08 < 30 ton OK
DOANULIANIATH
Asmin = 0.0018%80*70 = 8.64 cm?
wiinasuild As = 12.06 cm? > Agmin OK
USE 6-DB16# (12.06 cm?)

5
10

imsinusmadaondy 30 du / du

N
=
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A
II< |
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I 1
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1 RB 6 M1 © 0.20 U
"~ (Spirals Stirrup @ 0.20 m.)
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¥4

Tasama : 095 A.a.e. 4 T iWeldiTulseusy gunn : F4
uaun : PAPER PLAN ARCHITEC Hoanuuu |

PAPER PLAN
He

TR amud a5 ealone oumeayy AuATASsssIsY

fufl : 02 nauwmiaun 2567

sEANsANUIMEARLUEWIRLEEEN 4 du Tned8udioussldaunia wew. MILANDANS

AnLANUR IR uaz wishlimasoonuuy :

Raundnm : Adedeusdn f'c = 173 ksc
minEaw | fdemsn fy = 4000 ksc
PYUINHDHD, FAUTIN LA L& NDH :

madonum <X = 50 ¢cm, ¢y = 25 cm
sungiufiane X x = 200 ¢m
swegiudidue Y Ly = 200 cm
ANRANGIU H = 90 ¢m

wdn O-35 aune 35 cm ANdedaoads 30 #u

ﬁﬂwﬁnuﬁswntsasTusuum“:

win Po = 80 , P_L = 20 ton

Tuwusia Mpx= 12, Mix= 1.2 t-m

Mpy= 12, Miy= 12 t-m

aFYAgoUARI A LT ¢

dwingiuain = 22%0.9*2.4 = 8.64 ton

w5970 P = 80+8.64+20 = 108.64 ton

Tuusfu Mx = 1.2+1.2 = 2.4 t-m

Tausimm My = 1.2+1.2 = 2.4 t-m

wsiadu R = 108.64/4+0.92+0.92

= 29,01 < 30 ton OK

MIIAFADUAT I DUAU ¢

stpzgudiguimuiuibon x = -40 cm

X < -dp/2:V =0ton
MS/OUMSIEOUVIER ©

seuggudidufmunuidion x = 0cm

-dp/2 < x < dp/2:Vp = 58 ton

Ve = 262.1 > 58 ton  OK
DOALULAIFHR

anudndszdvdna d = 80 cm

Tumusin Mx = 21,73 + 2.4 = 24.13 t-m

Me = RLxd? = 104.6 t-m > Mx OK

domauwminedn py = 00012 < ppin

safulsusn®n p = 0.0035

Asy = 56 cm? USE 14-DB25 (68.72 cm?)

Tuusiia My = 28.25 + 2.4 = 30.65 t-m

My = RL,d? = 104.6 t-m > My OK

Somdundngdn pe = 0.0016 < puin

gafuusumindu p = 0.0035

Ag = 56 cm? USE 14-DB25 (68.72 cm?)
UFaauiag

AOUATR = 3.6 AL,

widnwedn = 397.32 An.

KUUMED = 7.2 5194,

Aaundevenuy = 0.2 aval

wiudauwily = 0.4 auu.

fc
fs

= 65 ksg, k = 0277, j = 0908
= 1700 ksc, n = 10, R = 817
™
[ é
| o
50 &
N
< >
200 cm
T |
=
-
L = 14-DB25
1 I ——14-DB25
r"”'“: ~+DB12 dngou
=
W
Lo}
h
APLATRAE
el eI

wrdaEnenan duau 4 du
wiinde O-35 @ua 35 2,

ihmtnusmnidasads 30 s / du
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Tasens | 7S aaLa. 4 du wielgifulsiusy

gwuan : F3

UEWn : PAPER PLAN ARCHITEC

Anmudt ;w5 NUDHA D.lAzEANY RAUATARESTHY

1l : 02 wawaAn 2567

snumsswIseanuuugtwiEds 3 du TnesEmiousddauau wsu. muauonans

ansENdfdRe ua: wistflimasoonuu
maundn : Andedalssdy fc = 173 ks fc =
WaRETH © AdRTIN fy = 4000 ksc fs =
YUANDND, FIUTIN WAz LA NDH ¢

modoTUIm cx = 30 ¢m, cy = 25 cm
auiegrufimme X x = 180 cm
aueguiireeyY Ly = 170 cm
ATNANEIL H = 70 cm

65 ksc,
1700 ksc,

k = 0277, j = 0908
n = 10, R = 817

/
35

@8N O-35 awnm 35 em rdsdaanady 30 Fu
wminussynuarlusmel ;
dwiin  Pp = 28 , PL = 24 ton

67

100
170 cm

Tawusidn Mpx= 1.2, M= 12 tm
Mpy= 1.2, My= 12 t-m
nsIAdoUAEILENEN
dwitngusa W = 3.78 ton

1
|

35

us5u P = 28+3.78+24 = 55.78 ton

Tt Mx = 1.2+1.2 = 2.4 t-m 35 55 55 35

TuueEiu My = 1.241.2 = 24 t-m

a8y R = 55.78/3+2.18+1.2
=21.97 <30ton OK

NSIRADUNTISIELDUA ¢
wozguilidufeszunuifion x = -58 cm
-dp/2 <x < dp/2:V =73 ton
Ve=175> 73 ton OK

MSIAHDUMSIADUNER !
srezauiifnferunudion x = 24.2 cm
x> dp/2:Vp =4R =659 ton

180 em

%

—12-DB20

12-DB20
5812 ImT0U

sEE Rk Lk
i o e e i

Voo = 1464 > 659 ton OK
DOALULANGHE ;
Tusiusidin Mx = 10.04 + 2.4 = 12.44 t-m
My = RLxd? = 486 t-m > Mx OK
damauminaiy py = 0.0014 < pmin
sofuvsuwiantu p = 0.0035
Wuit A, = 3472 cm® USE 12-DB20 (37.7 cm?)
Tauefein My = 7.44 + 2.4 = 9.84 t-m
Mg = RLyd? = 50 t-m > My OK
gasnahuminEdy py = 0.001 < puin
soduusudndu p = 0.0035
Auil Ag = 35.7 cm? USE 12-DB20 (37.7 cm?)
wihausefawtlen Vx/Z0jd = 1,78 < 21 ksc OK
Ugunnuize ¢
paundn = 1.57 ava.
waAEEN = 128.91 aa.
wuurae = 3.95 me.a.
maundematy = 0,112 au.y,
wedauiu = 0.225 au.a,

Unwinussynuaoasds 30 éu / du

uuuuu e

wal
i
-

=
wj
o
=

AANWLIY
 atiho] RN

Enduaznad w3 du
wilsim O-35 aunm 35 wu.
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Taganns : 015 a.a.a, 4 < weldifulsousu

gusn ; F2

uadn | PAPER PLAN ARCHITEC

annufl: 1.5 auonm olmeayy uATAREIINSY

Fuft : 02 nawmean 2567

srumsAUIMpanuuugiiiEdn 2 du Tagiswihuusddauens weu. amuauoans

[

AALANURTER was wishdmasbonuuy ;
Aoundm : Aavdausids f'c = 173 ksc
WanESN | ANAYATIA fy = 4000 ksc

UUINMDID, FAUTIN WAL Lsds

padovuim ox = 30 cm, cy = 25 cm
ATIHATINE B = 70 cm
AMHEMFIU L = 180 cm
ATTNAAT H = 80 c¢m

@y O-35 auna 35 cm Avdsdasmsy 30 siu
wminussvnuar T :
hmitn Pp = 22 ,P_= 18 ton
Tuueda Mp= 0 , My= 0 t-m
nsIRFDUANEIE DN
dhwtngunin = 0.7%1.8%0.8*2.4 = 2.42 ton
wF P = 22+2.42+18 = 42.42 ton
wsaEdu R = 42.42/2 = 21.21 < 30 ton OK
NSAFOUANSIEDW ¢
AuanURAnBua d = 70 cm
szupgudidufiemuiudion x = -32.5 cm
X < -dp/2:V = 0ton
DONUULAMSER :
sruenauliee = 04 m
Tunmefin M = 21.21%0.4 = 8.5 t-m
M. =Rbd*=28t-m>M OK
Semarumdni@u p = 0.0016 < pmn
galuldudndu p = 0.0035
As = 17.15 cm? USE 6-DB20 (18.85 cm?)
wanfus = 0.0018 B H = 10.08 cm?
USE 10-DB20 (31.42 cm?)
Udunauian :
maundm = 1.008 au.u.
widnadu = 104.01 an.
wwundsmounin = 4 @9,
mawndavieny = 0,063 aud.
wedmuldy = 0,126 auu.

fc
fs

1700 kse, n = 10, R = 817

65 ksc, k = 0277, j = 0.908
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Tesamns : nensaeundmatiumin 4 g

gwsn : F3

Fued s vEsy amedy lewa dieim

oorw:

AW 0.UBKA DEEND AUASARBTSITIY

Fudl : 09 wewmes 2567

sngnsdtwaesnuuugusiaEneiy 3 du TnassSmibhousddenniu wsw, AIUANDIFNS

ANl ian une wisdiwmadoonuuy

moundn ; dsdausedy fc = 240 ksc  fc
wiinaduy : Adsean fy = 4000 ksc fs
PUABDHD, TN WAy e

padesum o = 30 cm, ¢y = 30 cm
sweguidre X Wk = 160 cm
sumguiveY Ly = 170 om
AuERTL H = 50 em

w@din F3 oune 30 em ridsdaonsds 30 du
dwitrussynuar T ':

dwsln  Pp = 24 ,PL = 18 ton
Tuameidn Mpx=0 , Mx= 0 tm
Mpy=0 , My=0 tm

fsRFDUANLRNILdN
dvtnguan WE = 2,33 ton
w9 P = 24+2.33+18 = 44.33 ton
wsuandy R = 44.33/3 = 14.78 < 30 ton QK
nENRADUAYTIDWAT §
sspegudi@ufesuiuiiion x = 183 ¢cm
x>dp/2:V=R=148ton
V=151 > 148 ton GK
naRAIUASIonER ¢
seovudidnfessuudlon x =383 em
x> dp/2:Vp = 3R = 443 ton
Vpe = 92 > 443 ton  OK
DOAUUUNITAO
Tamusien Mx = 8.57 t-m
Mex = Rled?® = 19 t-m > Mx  OK
Audmdnesn Ay = M/fjd = 13.88 cm?
Asminy = 0.0018 x 160 x 50 = 14.4 cm?
USE 12-DB20 (37.7 cm?
Tunmsfa My = 5.17 t-m
Mg = RLyd? = 222 t-m > My OK
Auflwdnatn Ay = My/fjd = 838cm?
Asnine = 0.0018 % 170 x 50 = 15.3 ¢m?
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7 1.50 was Tugudu@enti
2) NAgdU Shear Strength Tag 1% Pocket Penetrometer

o 1T A ' o 9 9 !
3) @'JE’JEﬂ\‘iﬂuoluﬂiwﬁ’]ﬂWTUTLGU"IW’ENVIﬂﬁﬂ\‘m@hlﬂ

2.2.3  HUN51Y (Sand)
1) NAAU Standard Penetration Test (SPT) Nn9 320 liinu 1.50 was Tuguau@einu

@ 1T A " o 9 9 '
2) mafJNﬂu1uﬂ:izuaﬂmumnwamﬂamm"lﬂ
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2.3 mInaaauneganulutisanaasd (Laboratory Test)

2.3.1  MPEIAUAIEMN (1NNTZVBAVNI)
1) %11 Natural Water Content
2) 191 Natural Density
3) %1A1 Unconfined Compression
4) A Liquid Limit, Plastic Limit, Plasticity Index
2.3.2  fmedsaundasamn @vudaaznseannszuenni)
1) 111 Natural Water Content
2) WM Sieve Analysis Y94510619ALTITIU Non Plastic
3) %101 Unconfined Compression
4) %191 Liquid Limit, Plastic Limit, Plasticity Index vosdeeeauiiily Plastic 1y A

=L A
ANNIN VT AU
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Y o ¥ d’} 9 dy = [ 9 a oA @ v J
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ATWITTUIABD TR !Wf]clﬁulﬂilYﬁNWﬁﬂ1§m1$ﬁWi’J%“I/INQﬂﬁﬂﬁﬂ?ﬂﬁaﬂﬁﬁ’lﬂiﬁﬂ‘ﬁﬁmmﬂlm muﬁm"li’“lu
vy ' . = vy 9 @ = o w Y a
NIANUIN V. ulﬂ!,!,ﬂ Summary of Results L481& Boring log “])'\‘]llﬂl,!,ﬁﬂ\i‘llﬂﬂg}ﬁﬁﬂ‘klm%ﬂWilﬁfNﬁWﬂ‘Ucﬁuﬂu
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! ' 3 q 9o o
3199 1 L!ﬂﬂ\iﬂﬁZﬂﬂuﬂﬁlﬂu"lﬁ)\iﬁ'@iﬂiﬂg?ﬂi’]ﬂ

MU syauthnvigu szamidan AINAN (11N3)
(G35
BH-1 NIZAVDUU +0.00 -4.20 6.50
BH-2 INIZAVDIUU +0.00 Y -4.10 6.50
BH-3 NIZAVDIUU +0.00 | -4.00 7.50

33 anvazFuAulenMaNTAnIg

9 v
nnmsdisranaznadeuluewljianmsweszutsuau lanimseh 2

v 9
A15191 2 HEAIAMANHUSTUAUUASAUTUUANT

%#Qu1z BH-1

gy | IzauaNNEn Uszanau a A1 Consistency/
Fudu H.-u. relative density
1 0.00-2.95 Fine Sand to Coarse Sand Light brown, Loose to Medium
Some of Gravel Grayish Yellowish
SP
2 2.95-4.00 Clayey Sand Yellowish gray Medium
SC
3 4.00-6.50 Silty Sand Grayish yellow Very Dense
SM
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%Qu01z BH-2

gy | IzAUANED Uszianau @ A1 Consistency/
%uau EV R TS relative density
1 0.00-2.95 Fine Sand Some of Gravel | Grayish Yellowish Medium
SP
2 2.95-4.00 Clayey Sand Yellowish gray Medium
SC
3 4.00-6.50 Silty Sand Grayish yellow Very Dense
SM
1Qu1y BH-3
Sy | IzAUANNED Uszanau a A1 Consistency/
%uau EU R '8 relative density
1 0.00-2.95 Fine Sand Some of Gravel Yellowish gray, Medium
SP Light gray
2 2.95-4.00 Fine Sand, Some of Gravel Light gray Loose
SP
3 4.00-7.50 Clayey Sand Light gray Medium to Very Dense
SC
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4. MIMUIUMMISVINHTNUDIAY

41  IUNNAVTNABN HASIT VT

Qa = Qu | E.S. (1)
Where: Qu = Ultimate pile load
F.S. = Factor of safety

The ultimate pile load may be expressed as

Qu = Qst + Qen — Wp (2)
Where:  Qq = Ultimate bearing capacity

Qst = Skin friction

Qe = End bearing

W, = Pile weight

The skin friction (Qsf) and end bearing (Qeb) can be calculated as follow:

For pile in sand:

Qst = Ap.p.tan ¢, ©)
Where: A, = Area of pile cross section

p = Lateral pressure = Ks .r .D¢

Ks = Coefficient of lateral earth pressure(see Table 1.1)

r = Effective unit weight

D¢ = Depth of surcharge

o, = Angle of wall friction (see Table 1.1)

Qeb = r.Ds. Ng. Ae 4
Where: Nq = Bearing capacity factor (see Figure 1.1)

Aeb = Area of pile cross section

For pile in clay:

st = Ca. Ap (5)
Where: Ca = Adhesion factor
For driven pile: Ca = 0.9 (C<4)5)
Ca = 45+ (0.3.(C-5) (C>45)
For bored pile: Ca = 03.C
Qeb = 4.5Uc. Aep (6)
Where: Uc = Unconfined compressive strength

o o d % [4 o .
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ad

M3 1: Allowable Bearing Capacity

AUNTUDY Terzaghi (1943) fano il

Qal

Where: Qaz
Q

D+
B

Nq, NY

1/F.S. (qNg + 0.4r . B . N,) (7)

Allowable bearing capacity

Overburden pressure

r.Ds

Depth of shallow foundation

Width of footing

Bearing capacity factors that are non-dimensional and function only

of the soil friction angle (see Figure 1.2 and Figure 1.3)

Remark: This equation for cohesionless soil (for C =0) and square footing

Samsi 2: Allowable Bearing Pressure by Empirical Equation

= Y a a ) Yo v Y
FIUITMDUANINUUTUAULNAT ST Gl“l)'ﬁﬁJﬂﬁ"UfN Teng (1969) IﬂﬂiﬁuﬂWiﬂEﬂﬁfﬂﬂ 25 Uu.

TagoguUNUgIUUDI Terzagi and Peck (1948). aaaunsae 111

QaZ

Where: Qa2
NCOI’
Rw
Fad

3.5 (Neor — 3) . [(B+0.3)/2B]2. Ry . Fg (8)

Net allowable bearing pressure for a settlement of 25 mm.
Corrected standard penetration value

Water table correction factor (see Figure 1.4)

Depth factor

(1+Df/B)<20

7 v d. (%4 d o .
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Pile Bearing Capacity Calculation

TAsens Skye Lux (@n1e &a)

Q, = Qp + Qp - W,
Q. = Ca.Ap For Clay
Qy = Ap.p. tand)a For Sand
Q. = 45.Uc. A, For Clay
Q. = Y.Df.Nq. A, For Sand
Q, = Q,/F.S.
Compression Driven Pile
Calculation for BH — 1
Skin Friction Capacity
Depth Skin Friction Cumulative Skin Friction
(m.) Tons/m. Tons/m.
1.50-3.00 1.80 1.80
3.00-4.50 2.24 4.04
4.50 - 6.00 6.84 10.88
6.00 —6.50 2.28 13.16
Bearing Capacity (BH — 1)
Df Qsf Qeb
(m.) Tons Tons
5.00 6.32 (Lp) 600 Aeb
6.00 10.88 (Lp) 800 Aeb
6.50 13.16 (Lp) 800 Aeb

a o v da o/ Jd o o v .
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โครงการ Skye Lux (สกาย ลัคซ์)



1A59n13 Skye Lux (ane &a)

Compression Driven Pile (BH - 1)

Pile Section Pile Tip Qsf Qeb Wp Qu Qa (Tons)

m. m. Ton Ton Tons Tons F.S.=25 | F.S.=3.0
[10.22x0.22 5.00 5.56 29.04 0.58 34.02 13.61 11.34
[10.26x0.26 5.00 6.57 40.56 0.81 46.32 18.53 15.44
[10.30x0.30 5.00 7.58 54.00 1.08 60.50 24.20 20.17
[10.35x0.35 5.00 8.85 73.50 1.47 80.88 32.35 26.96
[10.40x0.40 5.00 10.11 96.00 1.92 104.19 41.68 34.73
[10.22x0.22 6.00 9.58 38.72 0.70 47.60 19.04 15.87
[10.26x0.26 6.00 11.32 54.08 0.97 64.42 25.77 21.47
[10.30x0.30 6.00 13.06 72.00 1.30 83.76 33.50 27.92
[10.35x0.35 6.00 15.23 98.00 1.76 111.47 44.59 37.16
[ 10.40x0.40 6.00 17.41 128.00 2.30 143.11 57.24 47.70
[10.22x0.22 6.50 11.58 38.72 0.76 49.55 19.82 16.52
[10.26x0.26 6.50 13.69 54.08 1.05 66.71 26.69 22.24
[10.30x0.30 6.50 15.79 72.00 1.40 86.39 34.56 28.80
[10.35%x0.35 6.50 18.43 98.00 1.91 114.51 45.81 38.17
[10.40x0.40 6.50 21.06 128.00 2.50 146.56 58.62 48.85

nanemn ;1. seaviidmualums Juszduanudnveslmeeuds ﬁi’ﬂmﬂizﬁ’uﬂqummz

o v Y a g A g v
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Text Box
โครงการ Skye Lux (สกาย ลัคซ์)



Pile Bearing Capacity Calculation

1A59n73 Skye Lux (ane &a)

Q, = Qp + Qp - W,
Q. = Ca.Ap For Clay
Q¢ = Ap.p. tan(l)a For Sand
Q. = 45.Uc. A, For Clay
Q. = Y.Df.Nq.A, For Sand
Q, = Q,/F.S.
EUTNIZ5VISINA
Calculation for BH - 1
Skin Friction Capacity
Depth Skin Friction Cumulative Skin Friction
(m.) Tons/m. Tons/m.
1.50 - 3.00 1.02 1.02
3.00—4.50 1.44 2.46
4.50 - 6.00 342 5.88
6.00 - 6.50 1.14 7.02
Bearing Capacity (BH — 1)
Df Qsf Qeb
(m.) Tons Tons
6.00 5.88 (Lp) 450 Aeb
6.50 7.02 (Lp) 600 Aeb
7.00 8.16 (Lp) 800 Aeb

wh 10
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Text Box
โครงการ Skye Lux (สกาย ลัคซ์)



TAssns Skye Lux (@ne a)

EUYNIIZSVISINA (BH - 1)

Pile Section Pile Tip Qsf Qeb Wp Qu Qa (Tons)
m. m. Ton Ton Tons Tons F.S.=2.5 F.S.=3.0
& 0.35 6.00 6.46 43.30 1.39 48.37 19.35 16.12
& 0.50 6.00 9.23 88.36 2.83 94.76 37.90 31.59
& 0.60 6.00 11.08 127.23 4.07 134.24 53.70 44.75
& 0.35 6.50 7.72 57.73 1.50 63.94 25.58 21.31
& 0.50 6.50 11.02 117.81 3.06 125.77 50.31 41.92
& 0.60 6.50 13.23 169.65 4.41 178.46 71.39 59.49
& 0.35 7.00 8.97 76.97 1.62 84.32 33.73 28.11
& 0.50 7.00 12.81 157.08 3.30 166.60 66.64 55.53
& 0.60 7.00 15.38 226.19 4.75 236.82 94.73 78.94
HUHA 1. ﬂiiﬁﬁlﬁu%n!ﬂ'l&ﬁlﬂﬂﬂ'lgPhu“]%uﬂi'lﬂ w?mfwm?umw ﬂ'liﬁ“ﬁ'l!,%llﬁng ﬁ]gﬁ}'ﬂ\‘]
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M2-COM
Text Box
โครงการ Skye Lux (สกาย ลัคซ์)



Pile Bearing Capacity Caleulation

1A53n15 Skye Lux (@ne &p)

Q, = Qp + Qp - W,
Qy = Ca.Ap For Clay
Q. = Ap.p. tan(I)a For Sand
Qu = 45.U0c. A, For Clay
Q. = Y.Df.Nq.A, For Sand
Q, = Q,/F.S.
Compression Driven Pile
Calculation for BH - 2
Skin Friction Capacity
Depth Skin Friction Cumulative Skin Friction
(m.) Tons/m. Tons/m.
1.50-3.00 1.80 1.80
3.00-4.50 1.86 3.67
4.50 - 6.00 6.84 10.51
6.00 — 6.50 2.28 12.79
Bearing Capacity (BH - 2)
Df Qsf Qeb
(m.) Tons Tons
5.00 5.95 (Lp) 600 Aeb
6.00 10.51 (Lp) 800 Aeb
6.50 12.79 (Lp) 800 Aeb
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Text Box
โครงการ Skye Lux (สกาย ลัคซ์)



TAs9n13 Skye Lux (@ne &a)

Compression Driven Pile (BH - 2)

Pile Section Pile Tip Qsf Qeb Wp Qu Qa (Tons)

m. m. Ton Ton Tons Tons F.S.=25 F.S.=3.0
(10.22x0.22 5.00 523 29.04 0.58 33.69 13.48 11.23
L10.26x0.26 5.00 6.19 40.56 0.81 45.93 18.37 15.31
10.30x0.30 5.00 7.14 54.00 1.08 60.06 24.02 20.02
110.35x0.35 5.00 8.33 73.50 1.47 80.36 32.14 26.79
10.40 x 0.40 5.00 9.52 96.00 1.92 103.60 41.44 34.53
[1022x022 6.00 9.25 38.72 0.70 47.27 18.91 15.76
L 10.26x0.26 6.00 10.93 54.08 0.97 64.03 25.61 21.34
[10.30x0.30 6.00 12.61 72.00 1.30 83.31 33.33 27.77
(10.35x0.35 6.00 14.71 98.00 1.76 110.95 44.38 36.98
10.40 x 0.40 6.00 16.81 128.00 2.30 142.51 57.00 47.50
(1022x022 6.50 11.25 38.72 0.76 49.22 19.69 16.41
L 10.26x0.26 6.50 13.30 54.08 1.05 66.33 26.53 22.11
[10.30x0.30 6.50 15.35 72.00 1.40 85.94 34.38 28.65
110.35x0.35 6.50 17.90 98.00 1.91 113.99 45.60 38.00
[ 10.40 x 0.40 6.50 20.46 128.00 2.50 145.97 58.39 48.66
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Text Box
โครงการ Skye Lux (สกาย ลัคซ์)



Pile Bearing Capacity Calculation

TAs9n15 Skye Lux (@n1e &%)

Q. = Qp + Qu - W,
Qe = Ca.Ap For Clay
Qy = Ap.p. tand)a For Sand
Q. = 45.Uc. A, For Clay
Q. = Y.Df.Nq. A, For Sand
Q, = Q,/FES.
EUYNIZSVITINA
Calculation for BH -2
Skin Friction Capacity
Depth Skin Friction Cumulative Skin Friction
(m.) Tons/m. Tons/m.
1.50 - 3.00 1.02 1.02
3.00-4.50 1.30 2.33
4.50 - 6.00 342 5.75
6.00 - 6.50 1.14 6.89
Bearing Capacity (BH - 2)
Df Qsf Qeb
(m.) Tons Tons
6.00 5.75 (Lp) 450 Aeb
6.50 6.89 (Lp) 600 Aeb
7.00 8.03 (Lp) 800 Aeb
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โครงการ Skye Lux (สกาย ลัคซ์)



Tasens Skye Lux (@ne Saw)

UYL SVISINA (BH - 2)

Pile Section Pile Tip Qsf Qeb Wp Qu Qa (Tons)
m. m. Ton Ton Tons Tons F.S.=25 F.S.=3.0
D 035 6.00 6.32 43.30 1.39 48.23 19.29 16.08
& 0.50 6.00 9.03 88.36 2.83 94.56 37.82 31.52
& 0.60 6.00 10.83 127.23 4.07 134.00 53.60 44.67
D 035 6.50 7.57 57.73 1.50 63.80 25.52 21.27
& 0.50 6.50 10.82 117.81 3.06 125.57 50.23 41.86
& 0.60 6.50 12.98 169.65 441 178.22 71.29 59.41
D 035 7.00 8.83 76.97 1.62 84.18 33.67 28.06
& 0.50 7.00 12.61 157.08 3.30 166.39 66.56 55.46
& 0.60 7.00 15.13 226.19 4.75 236.58 94.63 78.86
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โครงการ Skye Lux (สกาย ลัคซ์)



Pile Bearing Capacity Caleulation

TAsan1s Skye Lux (@n1e &%)

Q, = Qp + Qp - W,
Qy = Ca.Ap For Clay
Qs = Ap.p. tan(I)a For Sand
Qu = 45.U0c. A, For Clay
Q. = Y.Df.Nq.A, For Sand
Q, = Q,/F.S.
Compression Driven Pile
Calculation for BH -3
Skin Friction Capacity
Depth Skin Friction Cumulative Skin Friction
(m.) Tons/m. Tons/m.
1.50-3.00 1.80 1.80
3.00-4.50 1.86 3.67
4.50 - 6.00 4.21 7.87
6.00 - 7.50 4.36 12.23
Bearing Capacity (BH - 1)
Df Qsf Qeb
(m.) Tons Tons
7.50 12.23 (Lp) 800 Aeb
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UIHN WHUBIAINTIN ADUDBALUAUN ﬂ?i] 21001

Website : www.phangroup.co.th

nih 16


http://www.phangroup.co.th/
M2-COM
Text Box
โครงการ Skye Lux (สกาย ลัคซ์)



Tnsan3 Skye Lux (@n1e §n%)

Compression Driven Pile (BH — 3)

Pile Section Pile Tip Qsf Qeb Wp Qu Qa (Tons)

m. m. Ton Ton Tons Tons F.S.=25 | FS.=3.0
L 1022x022 7.50 10.76 38.72 0.87 48.61 19.44 16.20
L10.26x0.26 7.50 12.72 54.08 1.22 65.58 26.23 21.86
10.30x0.30 7.50 14.68 72.00 1.62 85.06 34.02 28.35
110.35x0.35 7.50 17.12 98.00 2.21 112.92 45.17 37.64
10.40 x 0.40 7.50 19.57 128.00 2.88 144.69 57.88 48.23
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โครงการ Skye Lux (สกาย ลัคซ์)



Pile Bearing Capacity Calculation

1A59n13 Skye Lux (ane &a)

Q, = Qp + Qp - W,
Q. = Ca.Ap For Clay
Q¢ = Ap.p. tan(l)a For Sand
Q. = 45.Uc. A, For Clay
Q. = Y.Df.Nq.A, For Sand
Q, = Q,/F.S.
EUYNIZSVUTINA
Calculation for BH - 3
Skin Friction Capacity
Depth Skin Friction Cumulative Skin Friction
(m.) Tons/m. Tons/m.
1.50 - 3.00 1.02 1.02
3.00-4.50 1.30 2.33
4.50 - 6.00 2.38 4.71
6.00 —7.50 2.47 7.18
Bearing Capacity (BH - 3)
Df Qsf Qeb
(m.) Tons Tons
7.50 7.18 (Lp) 600 Aeb
8.00 8.00 (Lp) 800 Aeb
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TAsens Skye Lux (@ne &a)

NI VNIINA (BH-3)

Pile Section Pile Tip Qsf Qeb Wp Qu Qa (Tons)
m. m. Ton Ton Tons Tons F.S.=2.5 F.S.=3.0
D 035 7.50 7.89 57.73 1.73 63.89 25.56 21.30
& 0.50 7.50 11.28 117.81 3.53 125.55 50.22 41.85
& 0.60 7.50 13.53 169.65 5.09 178.09 71.24 59.36
& 035 8.00 8.80 76.97 1.85 83.92 33.57 27.97
& 0.50 8.00 12.57 157.08 3.77 165.88 66.35 55.29
& 0.60 8.00 15.08 226.19 5.43 235.85 94.34 78.62
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593 Skye Lux (@n1e &a%)

m3urnvrnussnnasaduve uFHULTIANINGN 1.50 1MA3
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1. m3urhmiinussnnasasevesruaul s uadesnin (Qal)

i1 v 1
U A =

A @ = Aa a a I cszlz a Aq Y A A
WDBUAUNTZAUANINAN 1.50 LUAT NHIAULAY Wurunsie ﬁﬂJﬂJﬁﬁWUiTﬂﬂi"]ﬂﬂUﬁlﬁaﬂn

A3

' o ° Y

9
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 1.50 m.

B = Width of Footing = 2.00 m. (Assume)
BH-1

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5

2. mdunwinussnniasassvestuaulnginsniai (Qa2)
y ¥ a { o oA a a g ¥ o 1
oTuAUNTSUTIUTINUNBENANNED 1.50 was MnFIAwTluTUNI e tazMvuaINs
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2

Qa2 = 350N-3) [B+03)/2B] RwFd
BH-1
N = Corrected Number of S.P.T. = 14.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 1.50 m.

enmeg 9 anunulugas aldmsuiminussgnlasasiavesdiu fall

HQUIIE BH-1
Qal (ton/m.”) 8.28
Qa2 (ton/m.) 11.14

Y
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TAsen3 Skye Lux (@n1e &a%)
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 2.00 m.

B = Width of Footing = 2.00 m. (Assume)
BH-1

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5

2. mdunwinussnniasassvestuaulnginsniai (Qa2)
y ¥ a { @ oA a a g ¥ o 1
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-1
N = Corrected Number of S.P.T. = 14.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 2.00 m.

enmeg 4 nunulugas aldmsuinminussgnilasasiavesdiu fall

HQUIIE BH-1
Qal (ton/m.”) 9.93
Qa2 (ton/m.z) 11.77

Y
v v A

a A a 1 1w 50} £ v
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Tasens Skye Lux (@n1e &a%)
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1. m3urhmiinussnnasasevesruaul s uadesnin (Qal)

i1 v 1
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 250 m.

B = Width of Footing = 2.00 m. (Assume)
BH-1

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5

2. m3unwdnussnniasassvestuaulgimsniai (Qa2)
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-1
N = Corrected Number of S.P.T. = 14.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 2.50 m.

emeg 9 anunulugas aldmsuinminussynilasasievesdiu fall

HQUIIE BH-1
Qal (ton/m.”) 11.58
Qa2 (ton/m.z) 11.77
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593 Skye Lux (@n1e &A%)
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 3.00 m.

B = Width of Footing = 2.00 m. (Assume)
BH-1

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5

2. mdunwinussnniasassvestuaulnginsniai (Qa2)
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-1
N = Corrected Number of S.P.T. = 14.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = Nﬁﬂigﬂﬂlﬁﬂﬂﬂ"lﬂizﬁﬂﬁflﬁau = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 3.00 m.

e 4 nunulugas a2 ldmsuinhminussnnlasasevesiiu dail

HQUIIE BH-1
Qal (ton/m.”) 13.23
Qa2 (ton/m.z) 11.77
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TAs9n13 Skye Lux (@ne &a)
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 1.50 m.

B = Width of Footing = 2.00 m. (Assume)
BH-2

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5

2. mdunwinussnniasassvestuaulnginsniai (Qa2)
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-2
N = Corrected Number of S.P.T. = 16.50 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 1.50 m.

enmeg 4 nunulugas aldmsuinminussgnilasasiavesdiu fall

HQUIIE BH-1
Qal (ton/m.”) 8.28
Qa2 (ton/m.) 13.67

Y
v v A

a A a 1 1w 30} b v
muummmﬁﬂ 1.50 AT INHIAUAY ﬁﬁqmmz BH-1 %SﬁﬂTiDHWﬁuﬂUiﬁnﬂﬂa@ﬂﬂﬂ

Uszana 8.28 AUADAITINUAT

7 v d. (%4 d o .
USHN HWuEIAINTIN Aeudaunun nii 100 Website : www.phangroup.co.th wih 24



http://www.phangroup.co.th/
M2-COM
Text Box
โครงการ Skye Lux (สกาย ลัคซ์)



TAsen3 Skye Lux (@n1e &a%)
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 2.00 m.

B = Width of Footing = 2.00 m. (Assume)
BH-2

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-2
N = Corrected Number of S.P.T. = 16.50 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 2.00 m.
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TAs9n3 Skye Lux (@n1e &a)
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 250 m.

B = Width of Footing = 2.00 m. (Assume)
BH-2

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-2
N = Corrected Number of S.P.T. = 13.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 2.50 m.

enmeg 4 nunulugas aldmsuinminussgnilasasiavesdiu fall

HQUIIE BH-2
Qal (ton/m.”) 11.58
Qa2 (ton/m.) 10.70
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TAsens Skye Lux (@n1e &a%)
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 3.00 m.

B = Width of Footing = 2.00 m. (Assume)
BH-2

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-2
N = Corrected Number of S.P.T. = 13.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 3.00 m.
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 1.50 m.

B = Width of Footing = 2.00 m. (Assume)
BH-3

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5
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Qa2 = 350N-3) [(B+03)/2B ] RwFd
BH-3
N = Corrected Number of S.P.T. = 16.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂizwmﬁmmﬂizﬁuﬁﬂﬁﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 1.50 m.
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Qa2 (ton/m.) 13.16
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 2.00 m.

B = Width of Footing = 2.00 m. (Assume)
BH-3

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5
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Qa2 = 350N-3) [B+03)/2B] RwFd
BH-3
N = Corrected Number of S.P.T. = 16.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 2.00 m.
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Qal (ton/m.”) 9.93
Qa2 (ton/m.) 13.92
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 250 m.

B = Width of Footing = 2.00 m. (Assume)
BH-3

Nq =  Bearing Capacity Factor = 20.63

Ny = Bearing Capacity Factor = 25.99

F.S. = Factor of Safety = 5
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Qa2 = 350N-3) [(B+03)/2B ] RwFd
BH-3
N = Corrected Number of S.P.T. = 10.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = waﬂszwmﬁmmﬂsxﬁuﬁ'ﬂé’fﬁu = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 2.50 m.
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Qal (ton/m.”) 11.58
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Qal = 1/F.S. (gNq + 0.40 rBNy)

q = Overburden Pressure = r.Df

r = Effective Unit Weight = 0.80 ton/m.”

Df = Depth of Surcharge = 3.00 m.

B = Width of Footing = 2.00 m. (Assume)
BH-3

Nq =  Bearing Capacity Factor = 14.72

Ny = Bearing Capacity Factor = 16.72

F.S. = Factor of Safety = 5
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Qa2 = 350N-3) [(B+03)/2B ] Rw.Fd
BH-3
N = Corrected Number of S.P.T. = 13.00 blows/ft.
B = Width of footing (m.) = 2.00 m.
Rw = Wﬁﬂﬁgﬂﬂlﬁﬂﬁﬂ1ﬂ§$ﬁﬂ1j?1ﬁ}au = 0.50
Fd = 1+ Df/B < 2 = 1.85
Df = Depth of Footing = 3.00 m.
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® Summary of Results

® Soil Boring Log
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SUMMARY OF RESULTS FOR BH-1
Project : 159453 4 % BORING NO. : BH-1
Location : UMuunausas 5 a.Uaya 8.4neayy 2.8 TestDate:  26/04/2567
Depth Sieve Analysis Atterberg Limits Water | Unit ucC SPT
(m) ves (Percent Passing) (Percent) Content | Weight (t/mz) "N-Value"
From - To S #4 | #10 | #40 |#200] LL PL PI (%) (t/m3) Pocket| LAB | (blows/ft)
100 - 145 SP 90 76 | 42 1 Non Plastic 101 1.86 9
150 - 195 SP 47 1.90 22
200 - 245 SP 92 | 74 | 40 | 1 Non Plastic 7.0 1.88 20
250 - 295 SP 6.8 1.88 20
300 - 345 SC 14
450 - 495 sM |100| 96 | 78 | 14 Slight Plasticity 212 | 206 76/6"
6.00 - 645 SM 12.7 2.05 81/2"
6.50 De composed rock 97/1"
SUMMARY OF RESULTS FOR BH-2
Project : T59usn 4 %':u BORING NO. : BH-2
Location : UMuuwausas 5 a.U8KA 8.4neayy 281806 TestDate:  26/04/2567
Depth Sieve Analysis Atterberg Limits Water Unit ucC SPT
(m) uses (Percent Passing) (Percent) Content | Weight (t/mz) "N-Value"
From - To R #4 | #10 | #40 [#200] LL | PL | PI %) | @wm) |Pocket| LAB | (blows/t)
1.00 - 145 SP 38 1.85 13
150 - 195 SP 9% | 84 | 62 | 3 Non Plastic 3.0 1.86 18
200 - 245 SP 24
250 - 295 SP 97 | 86 | 64 | 4 Non Plastic 4.7 1.90 22
300 - 345 SC 98 | 78 | 42 | 24 | 424 | 215 | 209 12.6 1.85 13
450 - 495 SM 10.4 220 103
6.00 - 645 SM 100 | 96 | 80 | 13 Slight Plasticity 11.2 217 87/2"
6.50 De composed rock 95/1"
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SUMMARY OF RESULTS FOR BH-3
Project : T5ousn 4 %v'u BORING NO. : BH-3
Location : UMuunaucas 5 a.UaKa 8.4neays 2.8 i TestDate :  26/04/2567
Depth Sieve Analysis Atterberg Limits Water | Unit ucC SPT
(m) vses (Percent Passing) (Percent) Content | Weight (t/mz) "N-Value"
From - To ey #4 | #10 | #40 |#200] LL PL PI (%) (t/m3) Pocket| LAB | (blows/ft)
1.00 - 145 SP No Recovery 16
150 - 195 SP 9% [ 84 | 62| 3 Non Plastic 125 1.88 17
200 - 245 SP 11.6 1.92 25
250 - 295 SP No Recovery 20
300 - 345 SP No Recovery 7
450 - 4095 SC 97 | 82 | 48 | 24 | 395 | 221 | 174 214 1.90 20
6.00 - 645 SC 19.8 1.96 25
750 - 7.95 De composed rock 96/1"
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PHAN ENGINEERING

BORING LOG

PROJECT : 1sousu 4 dfu

LOCATION

Cdaswvangas 5 e.lana a.neEye AT

Ausgaunuu
BORING NO.: BH-1 ELEV. () 0.00
DEPTH (m.) 6.5 GWL. (m.) -4.20
COORD. LAT9.577885 DATE STARTED  26/04/2567
LON 100.068648  [pATE FINISHED ~ 26/04/2567

alo % | A SPT"N' (Blows/ft) X Water Content (%) | O Unit Weight (t/cu.m.)
Z|9lwl T
Soil Description % E T E O uc Lab (t/sq.m.) B Liquid Limit (%)
w =
4 L S
= 5) a ® uc Pocket (t/sg.m O  Plastic Limit (%)
0 20 40 60 80]0 20 40 60 80|14 16 18 20 22 24
Loose to Medium, o, - 9
Light brown,Grayishyellow, e 3 -
Fine Sand to Coarse Sand Some of Gravel e lssf2] 19 20, 22 ¥a 3
SP (2.95) | ®e}ss] 3 A2 éé f
, , A e el Y, e
Medium,Yellowish gray,Clayey Sand /..ss 5 147 |~
Vv f 4.5 =
ery_Dense, @[ ss 6 76/6"L
Grayish yellow, “1
SiltSand g
SM (6.50)| ®[[ssT71 69 81/2“2 &
DeC d Rock HSS . o
e Composed Roc 75
9.0
10.5
12.0
13.5
15.0
16.9
18.0
19.5
21.0
22.5
24.0
25.5
27.0
28.5
30.0

a o v da o/ Jd o o_
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PHAN ENGINEERING

BORING LOG

PROJECT : Tsousu 4 dfu

LOCATION

T daisuwvaugas 5 e.lana a.ngRye AN 5eE

Ausyduauu
BORING NO.: BH-2 ELEV. (m.) 0.00
DEPTH (m.) 6.5 GWL. (m.) -4.10
COORD. LAT9.578015 DATE STARTED  26/04/2567
LON 100.068822  [pATE FINISHED ~ 26/04/2567

Soil Description

LEGEND
METHOD

SAMPLE NO.

DEPTH (m)

()

SPT"N" (Blows/ft)
UC Lab (t/sg.m.)

UC Pocket (t/sq.m

X Water Content (%)
B Liquid Limit (%)
O  Plastic Limit (%)

60 80jo 20 40 60 80

O Unit Weight (t/cu.m.)

14 16 18 20 22 24

Medium,
Grayish Yellow,

Fine Sand,Some of Gravel
SP (2.95)

p

[1:g3]

1.5

Medium,Yellowish gray,Clayey Sand
SC(4.00)

(631 F8 [PV N g

l\“l\ [] ..

Very Dense,
Grayishyellow,

Silty Sand SM(6.50)

3.0

JZI
-_\

SS

4.9

q
103

i

De Composed Rock.

Ss

SS

00|~

6.0

X
X,
)
95/1" alf

7.9

9.0

12.0

13.9

15.0

16.9

21.0

22.5

24.0

28.9

30.0

a o v da o/ Jd o o_
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BORING LOG Auseiunuy
BORING NO.: BH-3 ELEV. (m.) 0.00
PROJECT : 1sousu 4 dfu DEPTH(m.) 7.5 GWL. (m.) -4.00
LOCATION : idarsuviaueas 5 e.lane ainmgays 2.8 445601 COORD. LAT9.577789 DATE STARTED  26/04/2567
LON 100.068718  |pDATE FINISHED  26/04/2567
% 8 % g A SPT"N" (Blows/ft) X Water Content (%) | O Unit Weight (t/cu.m.)
. .. wl
Soil Description WIEIZI = | © ucLab wsqm.) B Liquid Limit (%)
ol E S &
1= 51 e UC Pocket (t/sq.m O Plastic Limit (%)
0 20 40 60 80]0 20 40 60 80|14 16 18 2.0 22 24
Medium, :. 11 16
Yellowish gray, o2lss| 1 1117 =
Light gray, p B W ’ “M2s - §E p
Fine Sand,Some of Gravel SP(2.95) o ss] 3 7,‘/4?l -
ss| 4 3.0 20
Loose,Light gray,Fine Sand,Some of Gravel :0 ss| 5 .
SP(4.00) | ®°] 20
Medium to Very Dense, :. ss[ 6] 49 E
Light gray, ‘5 25
Clayey Sand s 6.0 A
O
5(7.50) (24 T~
7.5 =
De Composed Rock. ss{ 8 96/1"
9.0
10.5
12.94
13.9
15.04
16.9
18.0
19.9
21.094
22.9
24.94
25.5
27.04
28.9
30.0

nih 47
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Ve n S
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UFBITBLIBY NELEULBEITM URLIT

o

o

vuLe

Y1702 ANOA3UDYd MMM . 2]15G2
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1n59M3 15915 4 T4

T d
ALUBKA DIMZANE 0TI THIH

Depth(m) 52611 0.00 BH-1(0.00)N U3 ZA DU BH-2(0.00)AU3AUOUY BH-3(0.00)U52AUDUY
—05 Loose to Medium , ' o Aogt TR e T 5
! Lighl Brown , Medium , Medium , 10 o 16
Grayish Yellow, Grayish Yellow , Yellowish Gray , Tl
-20 % Fine Sand to Coarse Sand. Light Gray , 25
Some of Gravel. SP "o 20
-3 ap |
edium ,Yellowish Grag Aedium ,Yellowish Gr
-0 Clayey Sand. SC = _Cliwey Sand. C seauihAfy
o N | 5 LI L L) -
~ Very Dense, 19 41> Very Dense,
=50 : Grayish Yellow , : T " Grayish Yellow Light Gray,, =507/
Silty Sand. e G ¢ Silty Sand. Clayey Sand. 7" }5¢
—6.0 R N SM : e 1 EL SM SC =60
Llby oy gk VL Ly ooy b EEELL el
De composed rock De composed rock 7 406/1"

De composed rock
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MANUIN A.
® asaazningeg

® 311A351U ASTM
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GRADING CURVES FOR BH-1

US.STANDARD SIEVE 200 40 10 s
} : | - - 110

- 100
] - 90
- 80
- 70
- 60
- 50
40
- 30
- 20
- 10

/

0.001 0.010 0.100 1.000 10.000 100.000
GRAIN SIZE (mm.)

% FINER OR PASSING

—t—SS1 e—fr—SS3 ——SS6

GRADING CURVES FOR BH-2

US.STANDARD SIEVE 200 40 10 4
' : : ' r 110

- 100

i - 90
7 -

d / - 80

- 70

- 60
/ / g

/ L 40
/ [
/ L~ g
- 30
- 20
- - 10
)
0.001 0.010 0.100 1.000 10.000 100.000
GRAIN SIZE (mm.)

% FINER OR PASSING
N
N
\C

——SS2 -S54 =SS5 e SS7

o o d % [4 o .
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GRADING CURVES FOR BH-3

US.STANDARD SIEVE 200

40 10
I |

4

U

110
100

)]

90

80

70

N

60

50

40

//

30

v/

20

/

% FINER OR PASSING

10

0.001 0.010 0.100

1.000
GRAIN SIZE (mm.)

10.000

== SS2

—@—SS6

0
100.000
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! e Y
M3197 1.1 duilszansussauaumuiavosauaonuRIIag

Angle of Coefficient of lateral earth pressure, Ks
Pile Type wall friction, a .
b, Low Relative Density ngélelisil?;lve
Steel 20° 0.5 1.0
Concrete 3/49* 1.0 2.0
Wood 2/39* 15 4.0
Remark: * is angle of internal friction (¢)
200
Ld=5 /
. 150 /\\
= Lid =20
: /
: I
.%‘ 100
g
e
£
]
= 5 /
% LJd =10
0
20 25 30 35 40 45

Angle of internal friction ¢°

gﬂﬁ 1.1 Berezantsev’s bearing capacity factor, Nq (after Tomlinson, 1986)

where:

L
d

= Length of embedment of pile
= Diameter or width of pile

a o v da % Jd o o v .
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Angle of shearing resistance, ¢ (degrees)

o w = o 2 8 8 v & &
0.6 - 6
0.8 "“\.\\
1.0 > 10
Y\
2 AN AN 20 <
n Nl = \3 N = =
3 2 AN 30 §
= NN ~N aailo
N\ N\ >
6 N \\ \\ 60
8 \\ S 80
é’ 10 100
= \
33
S 20 \ 200
= \
= 30
(=N
40
= 50
A\N -
100 ‘\
=
200 >
300
400
500
1000

;51]‘71 1.2 Terzaghi’s bearing capacity factors for shallow foundation

o o d % [4 o .
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140
120

= 100

a=

E

>

5 80

2

&

a 60

3

O

o

S

3

x40
20

Very Loose
|7|— Loose
1|

"

Medium Dense | Very Dense
\\
R NENY
1 \\'
// \
_ \
=
b ;"q
!
- .l i
; L
A

028 30 32 34 36 38 40 42 44 a6

Angle of internal friction, ¢

10
20
30
40

50

70

80

Standard penetration test value, N,

gﬂﬁ 1.3 Relation between angle of internal friction (¢ ), bearing capacity factors (Nq and N,),
and N-value from the standard penetration test (after Peck et al., 1974)

a v v da [ Jd o o
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0 02 04 06 08 10
B = l)ﬂi'll)f

(b)

T R [ . !
0.9

D.! o 0'8

0.7

-1 0.6

GW'}‘ 0.5

* g

0 02 04 06 08 1.0
D,./B

-
¥

e

gﬂ"?; 1.4 Effect of water table on bearing capacity (a) water table above base level of foundation
and (b) water table below base level of foundation

o o d % [4 o .
USHN HWuEIAINTIN Aeudaunun nii 100 Website : www.phangroup.co.th wih 55


http://www.phangroup.co.th/

Feydnbainiag
1.) Soil Properties

Whn = Natural Water Content Gs = Specific Gravity
LL = Liquid Limi Tt = Natural Water Content
PL = Plasticity Index Su = Undrained Shear Strength
LI = Liquidity Index ST = Sensitivity
ucC = Unconfined Compression SPT- = Specific Gravity

N

2.) Drilling and sampling symbols

SS =  Split-Spoon -1 3/8” 1.D., 2” O.D., except where noted
ST =  Shelby Tube — 2” O.D., except where noted
PA = Power Auger Sample

DB = Diamond Bit — NX:BX:AX:

CB =  Carbology Bit - NX:BX:AX:

0S =  Osterberg Sampler — 3” Shelby Tube

HS =  Housel Sampler

WS = Wash Sampler

FT = Fish Tail

RB =  Rock Bit

\We =  Wash Out

Standard “N” Penetration: Blows per foot of a 140 pound hammer failling 30 inches on 2 inches O.D.
split spoon, except where noted.

3.) Water Level Measurement Symbols

WL =  Water Level WD =  While Drilling

WCI =  WetCave In BCR = Before Casing Removal
DClI = Dry Cave In ACR =  After Casing Removal
WS = While Sampling AB =  After Boring

4.) Soil Consistency and Compactness

Cohesive Soils Cohesionless Soils
(Clay, Plastic Silt) (Sand, Nonplastic Silt, Gravel)
Unconfined Relative
Consistency (BSIE\TV-S?:‘D Shear Strength Compactness (BSIIZvTv-s'}t) Density
(tm?) (%)

Very Soft 0-2 <1.25 Very Loose 0-4 0-15
Soft 2-4 1.25-2.50 Loose 4-10 15-35
Medium 4-8 2.50 - 5.00 Medium Dense 10 -30 35-65
Stiff 8-15 5.00 - 10.00 Dense 30-50 65— 85
Very Stiff 15-30 10.00 — 20.00 Very Dense > 50 85 -100

Hard > 30 > 20

5.) Minor Component of Cohesionless Soil in Cohesive Soil

Cohesionless Soils Cohesive Soils
“Trace” : 1% - 15% . - . .
“Trace to some” 10% - 20% If clay_ content is sufficient to tha_t c_Iay domlnat_es oil
“Some” 20% - 35% properties, then_ clay bgcomes the principle noun W|_th the
“And” 3506 -50% other_ majar soil constituents may be adde_d _acco_rdlng to
Very Loose N=0—2blows classification breakdown for cohesion less soil, i.e., silty clay,
o0%e N =2 =10 blows trace to some sand, trace gravel.
Medium N =10 - 30 blows Very Soft 0.00-0.25 Tsf.or 0— 2 blows
Dense N =30 - 50 blows Soft 0.25-0.50 Tsf.or 2 -4 blows
Very Dense N = Over 50 blows Medium 0.50-1.00 Tsf.or 4 -8 blows
Stiff 1.00-2.00 Tsf.or 8 —16 blows
Very Stiff 2.00 — 4.00 Tsf.or 16 — 32 blows
Hard Over 4.00 Tsf.or > 32 blows
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

LABORATORY CLASSIFICATION CRITERIA

COARSE-GRAINED SOILS
(more than 50% of material is larger than No. 200 sieve size.)

Clean Gravels (Less than 5% fines)

Y c DBU C DSU
gw | Welkgraded gravels, gravel-sand ow  uT greater than 4; L, = % between 1and 3
mixtures, little or no fines 10 107760
GRAVELS xS
More than 50% [-°- Poorly-graded gravels, gravel-sand ) ) )
i coitse * I : GP mixtures, little or no fines GP  Not meeting all gradaticn requirements for GW
fraction larger Gravels with fines (More than 12% fines)
thanNo.4 = Habor kb taion i
i i 3 ; T rberg limits below "A"
sicve size i GM | Silty gravels, gravel-sand-silt mixtures GM Iineeor Pﬁ. ke fhan 4 Above "A" line with P.. between
4 and 7 are borderline cases
Clayey gravels, gravel-sand-clay Atterberg limits above "A" |  requiring use of dual symbols
GC : GEC T
mixtures line with P.I. greater than 7
Clean Sands (Less than 5% fines) Dgy Dy
% qw | Wellgraded sands, gravelly sands, sw Gy greater than 4; C,, = o between 1and 3
littie or no fines 10 10760
SANDS
50% or more Poorly graded sands, gravelly sands, _ ‘ _
ofucoarse o SP little or no fines gp  Not meeting all gradation requirements for GW
fraction smaller Sands with fines (More than 12% fines)
than No. 4 ,, o
sieve size SM | Silty sands, sand-silt mixtures gm  Atterberg limits below *A Limits plotting in shaded zone
er line or P.I. less than 4 with P.L. between 4 and 7 are
o wan | borderline cases requiting use
: : Afterberg limits above "A
% SC | Clayey sands, sand-clay mixtures sC e with P greater than 7 of dual symbols.

FINE-GRAINED SOILS
(0% or more of material is smaller than No. 200 sieve size.)

Inorganic silts and very fine sands, rock

Determine percentages of sand and gravel from grain-size curve. Depending
on percentage of fines (fraction smaller than No. 200 sieve size),
coarse-grained soils are classified as follows:

SILTS ML | flour, silty of clayey fine sands or clayey Less than 5 PErEaNt vuuvsuevurvvesrrsseensirnerernnenns GW, GP, SW, SP
AND silts with slight plasticity More than 12 percent .........ccoeoviiieiiiiiniinnnans GM, GC, SM, 5C
CLAYS Inorganic clays of low to medium Sto12percent ....oviiiiiinn, Borderline cases requiring dual symbols
Liquid limit CL | plasticity, gravelly clays, sandy clays,
less than silty clays, lean clays PLASTICITY CHART
50% -
= & Organic silts and organic silty clays of 80
- low plasticity =
R
m T — = 50 =
Inorganic silts, micaceous or i CH /
MH | diatomaceous fine sandy or silty soils, % /]
SILTS elastic silts w " ALINE;
cﬂ\[}s Inorganic clays of high plasticity, fat 2 3 Fi,l:m{L i
norganic clays of high plasticity, fa z
Liquid limit CH | clays E Ll | MEkOH
50% 2 2 7
——
or greater % oW | Organic clays of medium to high g 10 /
ESE plasticity, organic silts o TR ML&OL
e |
HIGHLY . _ o 00 10 20 30 40 50 60 70 80 90 100
Dggﬁ_'glc , 9| PT | Peatand other highly organic soils LIQUID LIMIT (LL) (%)
i

gﬂ‘ﬁ 1.5 uaaanMIuuAsHaveIaua sz Unified Soil Classification System (USCS).
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qﬂn() Designation: D 1586 — 99
AMERICAN SOCIETY FOR TESTING AND MATERIALS

100 Barr Harbor Dr., West Conshohocken, PA 19428
Reprinted from the Annual Book of ASTM Standards. Copyright ASTM

Standard Test Method for

Penetration Test and Split-Barrel Sampling of Soils'

This standard 1s issued under the fixed designation D 1586; the number immediately following the designation indicates the year of
origmal adoption or, i the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon () indicates an editorial change since the last revision or reapproval

This standard has been approved for use by agencies of the Department of Defense.

1. Scope *

1.1 This test method describes the procedure. generally
known as the Standard Penetration Test (SPT). for driving a
split-barrel sampler to obtain a representative soil sample and
a measure of the resistance of the soil to penetration of the
sampler.

1.2 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safery and health practices and determine the applica-
bility of regulatory limitations prior to use. For a specific
precautionary statement. see 5.4.1.

1.3 The values stated in inch-pound units are to be regarded
as the standard.

Note 1—Practice D 6066 can be used when testing loose sands below
the water table for liquefaction studies or when a higher level of care is
required when drilling these soils. This practice provides information on
drilling methods, equipment variables. energy corrections. and blow-count
normalization.

2. Referenced Documents

2.1 ASTM Standards:

D 2487 Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System)?

D 2488 Practice for Description and Identification of Soils
(Visual-Manual Procedure)’

D 4220 Practices for Preserving and Transporting Soil
Samples?

D 4633 Test Method for Stress Wave Energy Measurement
for Dynamic Penetrometer Testing Systems”

D 6066 Practice for Determining the Normalized Penetra-
tion Resistance Testing of Sands for Evaluation of Lique-
faction Potential®

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 anvil—that portion of the drive-weight assembly

! This method is under the jurisdiction of ASTM Committes D-18 on Soil and
Rock and 1s the direct responsibility of Subcommuttee D18.02 on Sampling and
Related Field Testing for Soil Investigations

Current edition approved Jan. 10, 1999. Published March 1999. Onginally
published as D 1586 — 58 T. Last previous edition D 1586 — 98

2 Amwial Book of ASTM Standards. Vol 04.08.

* Amual Book of ASTM Standards. Vol 04.09.

which the hammer strikes and through which the hammer
energy passes into the drill rods.

3.1.2 cathead—the rotating drum or windlass i the rope-
cathead lift system around which the operator wraps a rope to
lift and drop the hammer by successively tightening and
loosening the rope turns around the drum.

3.1.3 drill rods—tods used to transmit downward force and
torque to the drill bit while drilling a borehole.

3.1.4 drive-weight assembly—a device consisting of the
hammer, hammer fall guide, the anvil, and any hammer drop
system.

3.1.5 hammer—that portion of the drive-weight assembly
consisting of the 140 + 2 1b (63.5 = 1 kg) impact weight
which is successively lifted and dropped to provide the energy
that accomplishes the sampling and penetration.

3.1.6 hammer drop system—that portion of the drive-weight
assembly by which the operator accomplishes the lifting and
dropping of the hammer to produce the blow.

3.1.7 hammer fall guide—that part of the drive-weight
assembly used to guide the fall of the hammer.

3.1.8 N-value—the blowcount representation of the penetra-
tion resistance of the soil. The N-value, reported in blows per
foot, equals the sum of the number of blows required to drive
the sampler over the depth interval of 6 to 18 in. (150 to 450
mm) (see 7.3).

3.1.9 AN—the number of blows obtained from each of the
6-mn. (150-mm) ntervals of sampler penetration (see 7.3).

3.1.10 number of rope turns—the total contact angle be-
tween the rope and the cathead at the beginning of the
operator’s rope slackening to drop the hammer. divided by
360° (see Fig. 1).

3.1.11 sampling rods—rods that connect the drive-weight
assembly to the sampler. Drill rods are often used for this
purpose,

3.1.12 SPT—abbreviation for standard penetration test. a
term by which engineers commonly refer to this method.

4. Significance and Use

4.1 This test method provides a soil sample for identifica-
tion purposes and for laboratory tests appropriate for soil
obtained from a sampler that may produce large shear strain
disturbance in the sample.

4.2 This test method is used extensively in a great variety of
geotechnical exploration projects. Many local correlations and

*A Summary of Changes section appears at the end of this standard.
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FIG. 1 Definitions of the Number of Rope Turns and the Angle for (a) Counterclockwise Rotation and (b) Clockwise Rotation of the
Cathead

widely published correlations which relate SPT blowcount. or
N-value, and the engineering behavior of earthworks and
foundations are available.

5. Apparatus

5.1 Drilling Equipment—Any drilling equipment that pro-
vides at the time of sampling a suitably clean open hole before
insertion of the sampler and ensures that the penetration test is
performed on undisturbed soil shall be acceptable. The follow-
ing pieces of equipment have proven to be suitable for
advancing a borehole in some subsurface conditions.

5.1.1 Drag, Chopping, and Fishtail Bifs. less than 6.5 1n.
(162 mm) and greater than 2.2 in. (56 nun) in diameter may be
used in conjuction with open-hole rotary drilling or casing-
advancement drilling methods. To avoid disturbance of the
underlying soil, bottom discharge bits are not permitted: only
side discharge bits are permitted.

5.1.2 Roller-Cone Birs, less than 6.5 in. (162 mm) and
greater than 2.2 in. (56 mm) in diameter may be used in
conjunction with open-hole rotary drilling or casing-
advancement drilling methods if the drilling fluid discharge is
deflected.

5.1.3 Hollow-Stem Continuous Flight Augers, with or with-
out a center bit assembly. may be used to drill the boring. The
inside diameter of the hollow-stem augers shall be less than 6.5
in. (162 mm) and greater than 2.2 in. (56 mm).

5.1.4 Solid, Contimious Flight, Bucket and Hand Augers.
less than 6.5 in. (162 mm) and greater than 2.2 in. (56 mm) in
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diameter may be used if the soil on the side of the boring does
not cave onto the sampler or sampling rods during sampling.

5.2 Sampling Rods—Flush-joint steel drill rods shall be
used to connect the split-barrel sampler to the drive-weight
assembly. The sampling rod shall have a stiffness (moment of
inertia) equal to or greater than that of parallel wall “A” rod (a
steel rod which has an outside diameter of 1% in. (41.2 mm)
and an inside diameter of 1% in. (28.5 mm).

Note 2—Recent research and comparative testing indicates the type
rod used, with stiffness ranging from “A” size rod to “N” size rod, will
usually have a negligible effect on the N-values to depths of at least 100
ft (30 m).

5.3 Split-Barrel Sampler—The sampler shall be constructed
with the dimensions indicated in Fig. 2. The driving shoe shall
be of hardened steel and shall be replaced or repaired when it
becomes dented or distorted. The use of liners to produce a
constant inside diameter of 135 in. (35 mm) is permitted, but
shall be noted on the penetration record if used. The use of a
sample retainer basket is permitted, and should also be noted
on the penetration record if used.

Note 3—Both theory and available test data suggest that N-values may
increase between 10 to 30 % when liners are used.

5.4 Drive-Weight Assemblv:

54.1 Hammer and Anvil—The hammer shall weigh 140 =
21b(63.5 £ 1 kg) and shall be a solid rigid metallic mass. The
hammer shall strike the anvil and make steel on steel contact
when it is dropped. A hammer fall guide permitting a free fall
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The 1% in. (38 mm) inside diameter split bamel may be used with a 16-gage wall thickness split liner. The penetrating end of the drive shoe may be slightly rounded.

Metal or plastic retainers may be used to retain soil samples.

FIG. 2 Split-Barrel Sampler

shall be used. Hammers used with the cathead and rope method
shall have an unimpeded overlift capacity of at least 4 in_ (100
mm). For safety reasons, the use of a hammer assembly with an
wnternal anvil 15 encouraged.

NotE 4—Tt is suggested that the hammer fall puide be permanently
marked to enable the operator or inspector to judge the hammer drop
height.

5.4.2 Hammer Drop System—TRope-cathead. trip, semi-
automatic, or automatic hammer drop systems may be used,
providing the lifting apparatus will not cause penetration of the
sampler while re-engaging and lifting the hammer.

5.5 Accessory Equipment—Accessories such as labels,
sample containers, data sheets, and groundwater level measur-
ing devices shall be provided i accordance with the require-
ments of the project and other ASTM standards.

6. Drilling Procedure

6.1 The bomng shall be advanced incrementally to permut
intermittent or continuous sampling. Test intervals and loca-
tions are normally stipulated by the project engineer or
geologist. Typically, the intervals selected are 5 ft (1.5 mm) or
less in homogeneous strata with test and sampling locations at
every change of strata.

6.2 Any dnlling procedure that provides a suitably clean
and stable hole before msertion of the sampler and assures that
the penetration test 1s performed on essentially undisturbed soil
shall be acceptable. Each of the followmng procedures have
proven to be acceptable for some subsurface conditions. The
subsurface conditions anticipated should be considered when
selecting the dnlling method to be used.
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6.2.1 Open-hole rotary drilling method.

6.2.2 Continuous flight hollow-stem auger method.

6.2.3 Wash boning method.

6.2.4 Contmnuous flight solid auger method.

6.3 Several dnlling methods produce unacceptable bormgs.
The process of jetting through an open tube sampler and then
sampling when the desired depth is reached shall not be
permitted. The continuous flight solid auger method shall not
be used for advancing the boring below a water table or below
the upper confining bed of a confined non-cohesive stratum
that 15 under artesian pressure. Casing may not be advanced
below the sampling elevation prior to sampling Advancing a
boring with bottom discharge bits 1s not permussible. It 1s not
permissible to advance the bonng for subsequent insertion of
the sampler solely by means of previous sampling with the SPT
sampler.

6.4 The dnlling fluid level within the boring or hollow-stem
augers shall be maintained at or above the 1n situ groundwater
level at all times during dnlling, removal of dnll rods. and
sampling.

7. Sampling and Testing Procedure

7.1 After the bomng has been advanced to the desired
sampling elevation and excessive cuttings have been removed,
prepare for the test with the following sequence of operations.

7.1.1 Attach the split-barrel sampler to the sampling rods
and lower into the borehole. Do not allow the sampler to drop
onto the soil to be sampled.

7.1.2 Position the hammer above and attach the anvil to the
top of the sampling rods. This may be done before the sampling
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tods and sampler are lowered into the borehole.

7.1.3 Rest the dead weight of the sampler, rods, anvil, and
drive weight on the bottom of the boring and apply a seating
blow. If excessive cuttings are encountered at the bottom of the
boring, remove the sampler and sampling rods from the bonng
and remove the cuttings.

7.1.4 Mark the dnll rods in three successive 6-m. (0.15-m)
increments so that the advance of the sampler under the impact
of the hammer can be easily observed for each 6-m. (0.15-m)
increment.

7.2 Drive the sampler with blows from the 140-1b (63.5-kg)
hammer and count the number of blows applied m each 6-in.
(0.15-m) mcrement until one of the following occurs:

7.2.1 Atotal of 50 blows have been applied during any one
of the three 6-mn. (0.15-m) increments described i 7.1.4.

722 A total of 100 blows have been applied.

7.2.3 There 1s no observed advance of the sampler durning
the application of 10 successive blows of the hammer.

7.2.4 The sampler is advanced the complete 18 in. (0.45 m)
without the limiting blow counts occurning as described in
721,722 0r723.

7.3 Record the number of blows required to effect each 6 in.
(0.15 m) of penetration or fraction thereof The first 6 . 1s
considered to be a seating drive. The sum of the number of
blows required for the second and third 6 in. of penetration 1s
termed the “standard penetration resistance.” or the “N-value.”
If the sampler 1s driven less than 18 1n. (045 m), as permitted
in7.2.1,7.2.2, or 7.2.3, the number of blows per each complete
6-in. (0.15-m) increment and per each partial increment shall
be recorded on the boring log. For partial increments, the depth
of penetration shall be reported to the nearest 1 in. (25 mm). in
addition to the number of blows. If the sampler advances below
the bottom of the boring under the static weight of the dnill rods
or the weight of the dnll rods plus the static weight of the
hammer, this information should be noted on the boring log.

7.4 The raising and dropping of the 140-Ib (63.5-kg) ham-
mer shall be accomplished using either of the following two
methods:

7.4.1 By using a trip, automatic, or semi-automatic hammer
drop system which lifts the 140-lb (63.5-kg) hammer and
allows 1t to drop 30 + 1.0 1 (0.76 m + 25 mm) unimpeded.

7.42 By using a cathead to pull a rope attached to the
hammer. When the cathead and rope method 1s used the system
and operation shall conform to the following:

7.4.2.1 The cathead shall be essentially free of rust, oil, or
grease and have a diameter 1n the range of 6 to 10 10 (150 to
250 mm).

7.4.2.2 The cathead should be operated at a minimum speed
of rotation of 100 RPM, or the approximate speed of rotation
shall be reported on the boring log.

7423 No more than 214 rope turns on the cathead may be
used during the performance of the penetration test, as shown
in Fig 1.

Note 5—The operator should generally use either 134 or 2% rope
turns, depending upon whether or not the rope comes off the top (134
turns) or the bottom (2% turns) of the cathead. It is generally known and
accepted that 234or more rope fums considerably impedes the fall of the
hammer and should not be used to perform the test. The cathead rope
should be maintained in a relatively dry. clean. and unfrayed condition.

7424 For each hammer blow. a 30-in. (0.76-m) lift and
drop shall be employed by the operator. The operation of
pulling and throwing the rope shall be performed rhythmically
without holding the rope at the top of the stroke.

7.5 Bring the sampler to the surface and open. Record the
percent recovery or the length of sample recovered. Describe
the soil samples recovered as to composition, color, stratifica-
tion, and condition, then place one or more representative
portions of the sample nto sealable moisture-proof containers
(jars) without ramming or distorting any apparent stratification.
Seal each container to prevent evaporation of soil moisture.
Affix labels to the containers bearing job designation. boring
number, sample depth, and the blow count per 6-in. (0.15-m)
increment. Protect the samples against extreme temperature
changes. If there s a so1l change within the sampler, make a jar
for each stratum and note its location in the sampler barrel.

8. Report

8.1 Dnlling nformation shall be recorded in the field and
shall include the following:

8.1.1 Name and location of job,

8.1.2 Names of crew,

8.1.3 Type and make of drilling machine,

8.1.4 Weather conditions.

8.1.5 Date and time of start and finish of boring,

8.1.6 Boring number and location (station and coordinates,
if available and applicable),

8.1.7 Surface elevation, if available,

8.1.8 Method of advancing and cleaning the boring,

8.1.9 Method of keeping boring open,

8.1.10 Depth of water surface and dnlling depth at the time
of a noted loss of drilling fluid, and time and date when reading
or notation was made.

8.1.11 Location of strata changes,

8.1.12 Size of casing, depth of cased portion of boring,

8.1.13 Equipment and method of driving sampler,

8.1.14 Type sampler and length and inside diameter of
barrel (note use of liners),

8.1.15 Size, type, and section length of the sampling rods,
and

8.1.16 Remarks.

8.2 Data obtained for each sample shall be recorded in the
field and shall mnclude the following:

8.2.1 Sample depth and, if utilized, the sample number,

8.2.2 Description of soil,

8.2.3 Strata changes within sample.

8.2.4 Sampler penetration and recovery lengths, and

8.2.5 Number of blows per 6-in. (0.15-m) or partial incre-
ment.

9. Precision and Bias

9.1 Precision—A valid estimate of test precision has not
been determined because it is too costly to conduct the
necessary inter-laboratory (field) tests. Subcommuttee D18.02
welcomes proposals to allow development of a valid precision
statement.

9.2 Bias—Because there is no reference material for this
test method, there can be no bias statement.

9.3 Variations m N-values of 100 % or more have been
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observed when using different standard penetration test appa-
ratus and dnllers for adjacent borings m the same soil
formation. Current opinion, based on field expenence, indi-
cates that when using the same apparatus and driller, N-values
in the same soil can be reproduced with a coefficient of
variation of about 10 %.

94 The use of faulty equipment, such as an extremely
massive or damaged anvil, a rusty cathead, a low speed
cathead. an old. oily rope, or massive or poorly lubnicated rope
sheaves can significantly contribute to differences in N-values
obtamed between operator-dnll ng systems.

9.5 The vanability in N-values produced by diferent dull
rigs and operators may be reduced by measuring that part of the
hammer energy delivered mto the drill rods from the sampler
and adjusting NV on the basis of comparative energies. A method
for energy measurement and N-value adjustment is given in
Test Method D 4633.

10. Keywords

10.1 blow count; m-situ test; penetration resistance; split-
barrel sampling; standard penetration test

SUMMARY OF CHANGES

(1) Added note to Section 1, Scope. The note refers to a related
standard, Practice D 6066.

(2) Added Practice D 6066 to Section 2 on Referenced
Documents.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connecfion
with any ifem mentioned in this standard. Users of this standard are expressly advissd that determinalion of the validity of any such
patent rights, and the risk of infringement of such nights, are entiraly their own responsibility

This sfandard is subject fo revision at any fime by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed fo ASTM Headquarters. Your comments will receive carefil consideration at a meefing of the responsible
technical comnyftee, which you may affend. If you feel that your comments have not received a fair hearing you should make your
views known fo the ASTM Commiffee on Standards, 100 Barr Harbor Drive, West Caonshohacken, P4 15428
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GREEN ENVI ENGINEERING CO.,LTD.
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ENVI Twsdfwif/Tel, 077-945002 / 081-7876989 / 0867026377
ENGINEERING duin/Emall : greenenviengineeringggmall.com
ANALYSIS REPORT
Customer Name : USEY ante Uv Tawa $ia
Project Name : Tasans Skye Lux (anne dnd)
Address : wyfil 5 fuadann Sunsimeaye Sewdngrrugioni
Sampling Location : ﬁuﬁlﬂﬂmi
GPS Coordinate : 8.578635, 100.068708 Sampling Date : 2-5/02/24
Parameter : Total Suspended Particulate Sampling Time : 24 hrs.
Sampling Method : High-Volume Sampling Receive Date  : 26 Feb 24
Sampling Instrument  : High Volume Air Sampler Analysis Date  : 26 Feb 24
Sample No. 1 A 3532 - A 3534 Report Date : 26 Feb 24
Sampling By : Green Envi Engineering Co., Ltd. Report No, : MR2024278
Sampling Date Result Standard’ Unit
2/02/2024 - 3/02/2024 0.046 <033 mg/m"
3/02/2024 - 4/02/2025 0,052 <0.33 meg/m’
4/02/2024 - 5/02/2026 0,033 <0,33 mg/m”

Remark ;" Notificatlon of the National Environmental Board, No.10, 24, B.E. 2538 (1995), 2547 (2004) Standard for 24-hr Average



M2-COM
Rectangle


vEE ndn Bul BBl shin
GREEN EMNVI ENGINEERING CO.,L.TD,

1=l 5 W W ] at v
289/115 wifft 4 dhusuzvnily suamilos JowdngamegTanit Gdnenilug)

24/1 wjil 6 diruavinda Sunathuuin Swdagamegioil (s 1)
reen o g
ENVI Tnsdwii/Tel. 077-945002 / 081-7876989 / 086-7026377

ENGINEERING - . .
alue/Email : greenenviengineering@gmail.com

ANALYSIS REPORT

Customer Name : U3 dnw Ut Tewa 99im
Project Name : 1a59n15 Skye Lux (dme dad)
Address : vl 5 duauenn Suneimsayy SiwTagsugdni

Sampling Location : ‘ﬁu‘ﬁﬂiﬂmi

GPS Coordinate 1 9.578635, 100.068708 Sampling Date : 2-5/02/24
Parameter : Particulate matter less than 10 micron Sampling Time : 24 hrs.
Sampling Method : Size Selective, High-Volume Sampling Receive Date 1 26 Feb 24
Sampling tnstrument : High Volume Air Sampler Analysis Date  : 26 Feb 24
Sample No, : A 3535 - A 3537 Report Date 1 26 Feb 24
Sampling By : Green Envi Engineering Co.,Lid. Report No, : MR2024279
Sampling Date Result Standard/ 1 Unit
2/02/2024 - 3/02/2024 0.024 £0.i2 mg/ms
3/02/2024 - 4/02/2025 0.028 £0.12 mg/m’
4/02/2024 - 5/02/2026 0.021 =0.12 me/m’
Remark : " Notification of the Natlonal Environmentat Board, No.10, 24, B.E. 2538 {1995), 2547 (2004) Standard for 24-hr Average
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289/115 wyfil 4 susneemile Srneiiins Sadagrreg o rdnemilug)

2471 wil 6 drweninFe Sunotimandu Swdagrugior @ 1
ENVI Tnadwed/Tel, 077-945002 / 081-T8TE989 / 086-T026377

Pata/Emall : greenenvienginesring@gmail.com

ANALYSIS REPORT

Customer Name 1 Ui any O lawa dvim
Project Name : Tasams Skye Lux (sinne dad)
Address . vigffl 5 druavans Sunsanvays Yamdagstugdant
Sampling Location . hliazens
GPS Coerdinate 1 9.578635, 100.068708 Sampling Date : 2-3/02/24
' Parameter : Carbonmonoxide (CO) Sampling Time : 24 hrs.
Sampling Method : UV-Fluorescence Recelve Date  : 26 Feb 24
Sampling Instrument ¢ CO Model300E SN 1799 Analysis Date  : 26 Feb 24
Sample No, 1 CX02 Report Date 1 26 Feb 24
Sampling By : Green Envi Engineering Co., Ltd. Report No, : MR2024280
Time 2-3/02/24
1 Hour Average of CO
3
epm meg/m
13.00 - 14.00 0.9184 1.0508
14,00 - 15,00 0.5576 0.6380
15.00 - 16.00 0.7213 0.8253
16.00 - 17.00 0.7897 0.9036
17.00 - 18.00 0.4020 0.4599
18.00 - 19.00 0.1985 0.2271
19.00 - 20.00 0.6016 0.6883
20.00 - 2100 0.6179 0.7070
21,00 - 22.00 0.7374 0.8438
22,00 - 23.00 a.8017 0.9173
23.00 - 00.00 0.7081 0.8102
00.00 - 01.00 0.7093 0.8116
01.00 - 02.00 0.7126 0.8153
02.00 - 03.00 0.9591 1.0974
03.00 - 04.00 0.6652 0.7611
04.00 - 05.00 0.6381 0.7873
05.00 - 06.00 0.8635 0.9880
06.00 - 07.00 0.7919 0,9061
07.00 - 08.00 0.6598 0.7550
08.00 - 02.00 0.7893 0.9031
09.00 - 10.00 0.7129 0.8157
10,00 - 11.00 0.6284 0.7190
11.00 - 12,00 0.7456 0.8532
12,00 - 13.00 0.7150 0.8181
Awadn 1 99l 0.9591 1.0974
ALagy 8 dalug 0.6008 0.6875
Ananasgiu 1 Falus =30 £34.2
Amnargruaiy 8 dolus 59 £10.26

Remark : * Notification of the Natlonal Environmental Board, No.10, B.E. 2538 (1995)
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GREEN ENVI ENGINEERING CO,.LTD,
289/115 vl 4 drumsernily duneilos Fowdgamug o (dninenilua)

2471 wiffl 6 druevhide Sunadhuunin Sadngsmundsnd G 1

Twsfwd/Tel, 077-945002 / 081-7876989 / 0B6-TO264TT

ENGINEERING m
Blla/Email : greenenviengineeringgemail.corn
ANALYSIS REPORT
Customer Name :+ yiEm anne Jw Tawa d1im
Project Name : Tnsen1s Skye Lux (8ma dad)
Address . wyfil 5 dhuavenn Swnainzeie Smingregieil
Sampling Location : Ruiilasens
GPS Coordinate i 9.578635, 100.068708 Sampling Date : 3-4/02/24
Parameter : Carbonmonoxide (CO) Sampling Time : 24 hrs,
Sampling Method 1 UV-Fluorescence Receive Date  : 26 Feb 24
Sampling Instrument : CO Model300E SN 1799 Analysis Date @ 26 Feb 24
Sample No. : CX02 Report Date : 26 Feb 24
Sampling By t Green Envi Engineering Co., Ltd. Report No. : MR2024281
Time 3-4/02/24
1 Hour Average of CO
k-
ppm me/m
13.00 - 14.00 1.05G7 12622
14.00 - 15.00 0.6057 0.6931
15.00 - 16.00 0.8570 0.9806
16.00 - i7.00 0.7745 0.8862
17.00 - 18.00 0.3788 0.4334
18.00 - 12,00 0.5059 0.5789
19.00 - 20,00 0.7897 0.9036
20.00 - 21.00 0.8174 0.9353
21.00 - 22,00 0.8917 1.0203
22,00 - 23.00 0.9903 1.1332
23,00 - 00.00 0.8626 0.987¢
00.00 - 01.00 0.8661 0.9911
01.00 - 02,00 0.8628 0,9872
02.00 - 03.00 0.5175 0.5922
03.00 - 04.00 0.8431 0.9647
04.00 - 05,00 0.8560 0.9795
05.00 - 06.00 0.9467 1.0833
06.00 - 07.00 0.8870 1.0150
07.00 - 08.00 0.9109 1.0423
08.00 - 0%9.0¢ 0.9516 1.088%
09.00 - 10.00 0.4984 0.5703
10.00 - 11.00 0.7785 0.8908
11.00 - 12.00 0.8041 0.9201
1200 - 13.00 0.7850 0.8982
Auady 1 4alue 1.0507 1.2022
Atagdy 8 Halus 0.7225 0.8267
Anmsgy 1 2l =30 £34,2
Anasgiaade & dalue < <10.26

Remark : “ Notiflcation of the National Environmental Board, No,10, 8.E. 2538 (1995)
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ENVI Tnsdnl/Tel. 077-945002 / 081-T8T6989 / 0867026377
ENGINEERING .
dur/Emall : greenenviengineering@email.com
ANALYSIS REPORT
Customer Name : uiew anng 0o Tawa i
Project Name : TA5aMs Skye Lux (gnne dad)
Address . wyfit 5 shuavaye Swnatnizayy dandngrwgdsndl
Sampling Location : ﬁuﬁiﬂiﬂmﬁ
GPS Coordinate : 9.578635, 100.068708 Sampling Date ; 4-5/02/24
Parameter : Carbonmonoxide (CO) Sampling Time : 24 hrs,
Sampling Method 1 UV-Fluorescence Recelve Date  : 26 Feb 24
Sampling Instrument : CO Model300E SN 1799 Analysis Date  : 26 Feb 24
Sample No. : CXo2 Report Date 1 26 Feb 24
Sampling By : Green Envl Engineering Co,, Ltd, Report No. : MR2024282
Time 4-5/02/24
1 Hour Average of CO
3
ppm meg/m
1300 - 1400 1,1238 1.2860
14.00 - 15,00 0.5328 0.6096
15.00 - 16,00 0.9857 1.1279
16.00 - 17.00 0.9418 1.0777
17.00 - 18.00 0.4312 0.4934
18.00 - 19.00 0.4894 0.5599
19.00 - 20.00 0.8943 1,0233
20.00 - 21.00 0.9340 1.0687
21.00 - 22.00 1.0326 1.1816
22.00 - 23.00 1.1519 1.3181
23.00 - 00.00 1.0000 1.1443
00.00 - 01.00 0.9978 1.1418
01.00 - 02,00 0.9961 1.1398
02.00 - 03,00 1.9720 2,2565
03,00 - 04.00 0.9750 1.1157
04,00 - 05.00 0,9965 1.1403
05,00 N 06.00 1.1074 1.2671
06.00 - 07.00 1.0206 1.1678
07.00 - 08.00 1.0310 1.1797
08.00 - 09.00 1.0981 1.2565
09.00 - 10.00 0.6187 0.7079
10,00 - 11.00 0.9344 1.0692
11.00 - 12,00 0.9345 1.0693
12.00 - 13.00 0.9115 1.0429
Aueae 1. Ak 19720 2.2565
ANaAy 8 H4lud 0.7916 0.9058
ABMIgTY 1 ot <30 £30.2
Annsgruais 8 dati 59 £10.26

Bemark : " Netification of the National Environmental Board, No.10, B.E, 2538 (1995)
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GREEN EMVI ENGINEERING CO.,.LTD,
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Tusdwd/Tel, 077-945002 / 0B1-TR76989 / 086-7026377

Bass/Emall : greenenvienglneering@grnall.com

ANALYSIS REPORT

Customer Name . viow smne Oy Tawa $him
Project Name : Tasems Skye Lux (gne &ad)
Address : gl 5 duavaye dunanizayy dwdngsrugisnd
. . o
Sampling Location : Audilasams
GPS Coordinate 1 9.578635, 100.068708 Sampling Date  : 2-3/02/24
Parameter i Nitrogendioxide {NO,, Sampling Time : 24 hrs,
Sampling Method : Chemiluminescence Receive Date  : 26 Feb 24
Sampling Instrument 1 42C-70412-365 Analysis Date  : 26 Fab 24
Sample No. 1 NXO1 Report Date 1 26 Feb 24
Sampling By : Green Envi Engineering Co., Lid. Report No. 1 MR2024283
Time 2-3/02/24
1 Hour Average of NO,
ppM mg/m"
13,00 - 14.00 0.0030 0.0057
14.00 - 15.00 0.0082 0.0154
15.00 - 16.00 0.0085 0.0160
16.00 - 17.00 0.0180 (0.0338
17,060 - 18.00 0.0117 0.0220
18.00 - 19.0G 0.0210 0.0394
19,00 - 20.00 0.0124 0.0232
20.00 - 21,00 00112 0.0211
21.00 - 22,00 0.0074 0.0138
22.00 - 23.00 0.0126 0.0256
23,00 - 00.00 0.0017 0.0032
00.00 - 01.00 0.0069 0.0130
01.00 - 02,00 0.0044 0.0077
02.00 - G3.00 0.0038 0.0071
03,00 - 04.00 0.0037 0.0070
04.00 - 05.00 0.0023 4.0043
05.00 - 06,00 0.004z 0.0078
06,00 - 07.00 0.0067 0.0126
07.00 - 08.00 0.0055 0.0104
08.00 - 09.00 0.0049 0.0092
09.00 - 10.00 0.0044 0.0083
10,00 - 1100 0.0034 0.0064
11.00 - 1200 0.0034 0.0064
12,00 - 13,00 0.0043 0.0081
Average 0.0210 0.03%4
Maximum 0.0210 0.0394
Minlmum 0.0017 0.0032
Standard 1 hr . <0.17 <0.32

Bemaﬂ;fl Notification of the National Environmental Board, No.33, B.E. 2552 (2009)
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GREEN ENVI ENGINEERING CO.,LTD,
2897115 wiffl 4 shuausvits Sunodlos Smngarugdendl Einawlng)

2471 vl 6 frvanhide Sunedundu Fmingeregdont (avn 1)

Tosdwd/Tel, 077-945002 / 081-7576989 / 0B6-T026377

ENGINEERING o
Bula/Email ; greenenvienginesring@email.com
ANALYSIS REPORT
Custorner Name . U ane O Tawa drdnm
Project Name : Tasens Skye Lux (dmy dad)
ld & I} o aoF al
Address : wgifl 5 dwaens Sunaimeaye fumdngrrugieail
; . o4
Sampling Location : Huilasams
GPS Coordinate : 8.578635, 100.068708 Sampling Date @ 3-4/02/24
Parameter ¢ Nitrogendioxide (NO,, Sampling Time : 24 hrs,
Sampling Method : Chemituminescence Recelve Date  : 26 Feb 24
Sampling Instrument 1 A2C-70412-365 Analysis Date  : 26 Feb 24
Sample No. : NXo01 Report Date 1 26 Feb 24
Sampling By : Green Envi Engineering Co., Ltd. Report No. : MR2024284
Time 3-4/02/24
1 Hour Average of NO,
ppm me/m’
13.00 - 14.00 0.0044 0.0082
14.00 - 15,00 0.0057 0.0106
15.00 - 16.00 3.0033 0.0062
16.00 - 17.00 0.0035 0.0066
17.00 - 18.00 0.0034 0.0063
18.00 - 19.00 0,0030 0.0056
19.00 - 20,00 0.0032 0,0060
20.00 - 21,00 0.0032 0.0060
21.00 - 22.00 0.0031 0.0058
2200 - 23.00 0.0034 0.0064
23.00 - 00.00 0.0042 0.0079
00.00 - 01,00 0.00326 0.0067
01.00 - 02.00 0.0035 0.0068
02.00 - 03.00 0,0034 0.0064
03.00 - 04,00 0.0030 0.0056
04,00 - 05.00 0.0032 0.0061
05.00 - 06.00 0.0042 0.0078
06.00 - 07.00 0.0050 0,0095
07.00 - 08.00 0.0064 0,0120
08,00 - 09.00 0.0062 0.0117
02,00 - 10.60 0.0051 0.0096
10,00 - 11.00 0.0044 0.0083
11.00 - 12.00 0.0046 0.0087
12.00 - 13,00 0.0054 0.0101
Average 0.0064 0.0120
Maxdmum 0.0064 0.0120
Minimurn 0.0030 0.0656
Standard 1 hr 0.17 £0.32

B@mgrj;;_n Netification of the National Environmental Board, No.33, B.E, 2552 {2009}
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GREEN ENVI ENGINEERING CO.,LTD.

2897115 wijil 4 sruangsaily Sunadies FawTagsruniod (dinanvlug)
24/1 wfil 6 drusinde Sunstnuniin Sorirgrregdnt e 0

Insdwl/Tel, 077045002 / 081-T876989 / 086-7026377

Hus/Ematl : ereenenviengineeringggmail.com

ANALYSIS REPORT

Customer Name : USem ane Uy Towa dafe
Project Name : 1A39M3 Skye Lux (dne #nd)
v a 1 @ ar o
Address : VYN 5 snuauane dnnaimzaye Swingsiugistil
. . o
Sampling Location : fufilasenns
GPS Coordinate : 9.578635, 100.068708 Sampling Date : 4-5/02/24
Parameter : Nitrogendioxide (NO,, Sarmnpling Time : 24 hrs.
Sampling Method : Chemiluminescence Receive Date  : 26 Feb 24
Sampling Instrument v 42C-70412-365 Analysis Date  : 26 Feb 24
Sample No, : NX01 Report Date : 26 Feb 24
Sampling By : Green Envi Engineering Co., Ltd. Report No. : MR2024285
Time 4-5/02/24
1 Hour Average of NO,
ppm mg/m’
13.00 - 14,00 0.0040 0.0075
14,00 - 15.c0 0.0046 0.0087
1500 - 16.00 0.0051 0.0095
16.00 - 17.00 0.0051 0.0096
17,00 - 18.00 0.00490 0.0075
18.00 - 19,00 0.0040 0.0076
19.00 - 20.00 0.0041 0,0077
20,00 - 21.00 0.0038 0.0072
21.00 - 22.00 0.0040 0.0076
22.00 - 23.00 0,0043 0.0081
23.00 - 00.00 (1.0051 0.0097
00.00 - 01.00 0.0058 0.0109
01.00 - 02.00 0.0054 0.0102
02.00 - 03,00 0.0048 0.0090
03.00 - 04,00 0.0033 0.0063
44.00 B 05.00 0,0048 0.0091
05.00 - 06,00 0.0132 0.0248
06.00 - 07.00 0.0053 0.0099
07.00 - 08.00 0.0062 0.0117
08,00 - 09.00 0.0053 0,0100
0%.00 - 10.60 0.0053 0.0100
10.00 - 11.00 0.0062 0.0116
11.00 - 12,00 0.0059 0.0111
12.00 - 13.00 0.0053 0.0100
Average 0.0132 0.0248
Maximiim 0.0132 0.0248
Minirmum 0.0033 0.0063
Standard 1 hr <0.17 <0.52

Rernark ; " Notification of the Nationat Environmental Board, No.33, B.E. 2552 (2009}
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ENVI Tnsdwil/Tel, 077-945002 / 081-7876989 / 086-7026377

ENGINEERIMNG

Bus/Emall : greenenviengineering@grmall.com

ANALYSIS REPORT

v3en ane O Towa s1dm ;

Custormer Name

Project Name : Tasems Skye Lux (sime dad)
Address : il 5 druavena Sunanisays Swuiagsugiond
: o
Sampling Location : Huitlasans
GPS Coordinate 1 9.578635, 100.068708 Sampling Date : 2-3/02/24
Parameter 1 Sulfurdioxde (502) Sampling Time : 24 hrs,
Sampling Method i UWV-Fluecrescence Receive Date  : 26 Feb 24
Sampling Instrument 1 43C-56775-310 Analysis Date  : 26 Feb 24
Sample No. 1 5002 Report Date 1 26 Feb 24
Sampling By : Green Envi Engineering Co,, Ltd. Report No. : MR2024286
Time 2-3/02/24
24 Hour Average of 502
pRm mg/m3
13.00 - 14.00 voond 0.0027
14.00 - 15.00 0.0033 0.0063
15.00 - 16.00 0.0033 0.0062
16.00 - 17.00 0.0037 0,0070
17.00 - 18.00 0.0035 0.0066
18.00 - 19.00 0.0028 0,0052
19.00 - 20.00 0.0023 0.0042
20.00 - 21,00 0.0021 0.0039
21,00 - 22,00 0.0017 0.0031
22,00 - 23.00 0.0016 0.0030
23.00 - 00.00 0.0014 0.0027
06.00 - 01.00 0.0013 0.0024
01.00 - 02.00 0.0013 0.0024
02.00 - 03.00 0.0011 0.0021
03.00 - 04.00 0.0011 0.0021
04,00 - 05,00 0.0014 0.0026
05.00 - 06,00 0.0010 0.0019
06.00 - 07.00 0.0010 0.0018
07.00 - 08.00 0.0007 0.0013
08.00 - 09.60 0.0005 0.0010
09.00 - 10.00 0.0000 0.0001
10.00 - 11.00 6.0000 0.0001
11.60 - 12,00 0,0003 0,0005
12,00 - 13.00 0.0016 0.0030
Average 0.0016 0.0030
Maxirurm 0.0037 0.0070
Minimum 0.0000 0.0001
Standard 24 hr'" <0.12 20,30

BRemark : " Notification of the National Environmental Board, No.10, B.E, 2538 (1995) Standard for 24-hr Average
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GREEN ENVE ENGINEERING CO,,LTD,

289/115 it 4 dusssvisdie Sunaifles dwmdegsregent @rdnentug)
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ENVI Tnsffwii/Tel, 077-945002 / 081-7876989 / 086-7026377
ENGINEERING o
awa/Emall : greenenviengingering@ermall.com
ANALYSIS REPORT
Customer Name : Udm ana Tu Tewa dadin
Project Name : Tasenns Skye Lux (8ne dnd)
Address : wifil 5 duadeyn Suneinnzey Smdagsegied
. . ol
Sampling Location . fiudilasenns
GPS Coordinate : 9.578635, 100.068708 Sampling Date : 3-4/02/24
Parameter : Sulfurdioxide (S02) Sampling Time : 24 hrs.
Sampling Method : UV-Fluorescence Receive Date  : 26 Feb 24
Sampling Instrument : 43C-56775-310 Analysis Date : 26 Feb 24
Sample No. : 5002 Report Date 1 26 Feb 24
Sampling By : Green Envi Engineering Co., Ltd. Report No. 1 MR2024287
Time 3-4/02/24
24 Hour Average of 502
ppm mg/m°
13.00 - 14.00 Q.002T 0.0039
14.00 - 15.00 0.0024 0.0046
1500 - 16.00 0.0025 0.0046
16.00 - 17.00 0.0026 0.0049
17.00 - 18.00 0.0025 0.0047
18.00 - 19.00 0.0027 0.0051
19.60 - 20.00 0.0026 0.0049
20.00 - 21,00 0,0027 0.0050
2100 - 22.00 0,0027 0.0050
22.00 - 23.60 0.0026 0.0050
23,00 B 00.00 0.0025 0047
00.00 - 01.00 0.0027 0.0050
01.00 - 02.00 0.0027 0.0051
02.00 - 03.00 0.0029 0.0054
03.00 - 04.00 0.0028 0.6053
04.00 - 05.00 0.0028 0.0052
05,00 - 06.00 0.0030 0.0056
06.00 - 07.00 0.0028 0.0053
07.00 - 08.00 0.0029 0.0054
08.00 - 0%.00 0.0025 0.0046
09.00 - 10.00 0.0027 0.0051
10.00 - 11.00 0.0026 0.0049
11.00 - 12,00 0.0027 0.0051
12.00 - 13.00 0.0024 Q.0045
Average 0.0026 0.0050
Maxtmum 0.0030 0.0056
Minlmurn 0.0021 0.0039
Standard 24 hr'" 0.12 £0.30

Remark : " Notification of the Natfonal Environmental Board, No.10, B.E, 2538 (1995) Standard for 24-hr Average
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GREEN ENVI ENGINEERING CO.LTD.

269/115 wyiff 4 drwansvuny Sunaiies Fendagagiiol] @ndnenilug))
2471 ifft 6 dhuedo Sunednnd Jawdegerugisnd (e 1)
Tnsfwii/Tel, 077-945002 / 081-7876989 / 086-7026377

BruaEmait ; greenenviengineering@emall.com

Customer Name

Project Name

ANALYSIS REPORT

:USEW e U Towma Sain
: Tasens Skye Lux (snne dad)

vad o ' o @ o
Address 1 VN 5 ANUaUBRn 9NaINsEIY mmmqugﬁmﬁ
Sampling Location : ﬁumﬂﬂm‘s
GPS Coordinate 1 9.578635, 100.068708 Sampling Date
Parameter : Sulfurdioxide (S02) Sampling Time
Sampling Method : UWV-Fluorescence Recefve Date
Sampling Instrument 1 43C-56775-310 Analysis Date
Sample No. 1 5002 Report Date
Sampling By : Green Envi Engineering Co., Lid. Report No.
Time 4-5/02/24
24 Hour Average of 502
rng/mJ
13.00 - 14.00 0.0040 0.0076
14,00 - 15.00 0.0047 0.0089
15.00 - 16,00 0.0047 0.0088
16.00 - 17.00 0.0045 0.0085
17.00 - 18.00 0.0042 0.0079
18.006 - 19.00 0.0039 0.0072
19.60 - 20.00 0.0038 0.0072
20,00 - 21.00 0.0034 0.0084
21.00 - 22.00 0.0034 0.0065
22.00 - 23.00 0.0034 0.0064
23.00 - 00.00 (.0034 0.0063
00.00 - 01.00 0.0032 0.0060
01.00 - 02.00 0.0031 0.0059
02.00 - 03.00 0.0031 0.0058
03.00 - 04,00 0.0029 0.0055
04.00 - 05.00 0.0028 0.0054
05.00 - 06.00 0.0028 0.0052
06.00 - 07.00 0.0030 0.0057
07.00 - 08.00 0.0027 0.0052
08.00 - 09.G0 0.0028 0.0053
09.00 - 10.00 0.0026 0.0050
10.00 - 11,00 0.0026 0.0050
11.00 - 12,00 0.0027 0.0050
12,00 - 13.00 0.0027 0.0051
Average 0.0034 . 0.0063
Maximum 0.0047 0.0089
Minimum 0.0026 0.0050
Standard 24 hy <0.12 =0.30

Bemark :

" Notification of the Natlonal Environmental Board, No.10, B.E. 2538 (1995) Standard for 24-hr Average

: 4-5/02/24

: 24 hrs,

1 26 Feb 24
1 26 Feb 24

: 26 Feb 24

: MR2024288
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GREEN ENVI ENGINEERING CO.LTD.
4

v A
R 2897115 il 4 dwauzrade Sunedles dningmugdend Ehdnewlua))

GrEeNeVr} 24/1 wifil 6 drumvincdo Sunedunnia Senngragdand (@ 1)

ENGINEERING
Trsflwi/Tel, 077-945002 7 0B1-7876989 /7 DB6-7026377

Hua/Emall : greansnviengineering@amait.com

ANALYSIS REPCRT

Customer Name : view gne O Tewa 9

Project Name : 15913 Skye Lux (dn1g dad)

Project Slte : vyt 5 siuationn dunamzeye Judngugisil
Sampling Location  : fuiilasents
GPS Coordinate + 9.578635, 100.068708 Sampling Date 1 2-3/02/24
Parameter : Leq (2 hrs) 7 e+ Lo Lop, Lig Sampling Time 1 24 hrs,
Sampling Method : Sound Level Meter Receive Date v 26 Feb 24
Sampling Instrument : ACO Model 6236 SN 69861 Analysis Date ¢ 26 Feb 24
Sample No. : NO3 Report Date + 26 Feb 24
Sampling By : Green Envi Engineering Co., Ltd. Report No. : MR202428¢9
Time Leq GB(A} Linas IB(AY by 0B(A) Ly, dB(A)
13.00 -1 14,00 €0.1 83,7 6.6 58,8
14.00 -l 1500 627 84.8 65,9 54.5
15,00 -l 1600 617 80.9 65.0 54.4
16.00 - 1700 61.7 87.6 84.8 54.0
17.00 -l 1800 82.3 81,6 65.3 56.1
1800 -l 1900 63.2 84.3 65.7 55.2
19,00 - 2000 §2.7 85.2 66.1 53.4
20.00 -l 2100 634 84.4 671 52.9
21.00 - 22,00 66.4 82,1 69.4 55.8
22.00 - 2300 66.2 80.8 69.5 57.3
23.00 -l 0000 624 79.6 66.2 51.5
00.00 -l o100 62.2 83.5 £5.8 50.2
01.00 -l o200 62.8 93.2 63.9 49,1
02,00 -| o300 59.0 92.3 61.3 48.2
03.00 -| o400 58.9 86.2 60.4 47.8
04.00 - 05,00 54.2 78.1 53.0 46.2
05.00 - os00 54,5 78,3 517 46.1
06.00 -1 o700 8.5 61,7 38.8 37.5
07.00 .| oeoo 36,2 &0:6 40,1 37.4
08.00 -|  09.00 40.5 54.2 427 37.5
09.00 -l 10,00 55.8 28.0 511 387
10,00 - 1100 50.8 76.7 53.6 39.4
11.00 -] 1200 56,8 810 58.0 39,1
12.00 -} 13.00 5.9 78,2 59.4 43,5
Leq (24 hrsh 57.6 - - -
[ - 93.2 - -
Lan 61.3 R - -
Lig - - 59.6 -
L - - - 48,5
Loy (o sy SBNCATD <70 N i N
L Standard - =115 - -

Remark: “* Notification of the Natlomal Environmental Board, No.15, B.E. 2540 (1997)



M2-COM
Rectangle


reen
Vi
ENGINEERING

U iy iUt BuEifeSe i

GREEN ENVI ENGINEERING CO,LTD,

289/115 Wil 4 druanzwnaids dunadlas Smdagrregiet @wihentvn

2471 vigh 6 shusvinido Suaotinuniis Smihgrgiod G 1)

Timadwid/Tel. 077-945002 / 0B1-TB76989 / DBE-T026377

Buta/Emall : greenenviengineering@gmail.com

Customer Name
Project Name

Project Site

ANALYSIS REPORT

: USdn dnte v Towe D

: Tnsans Skye Lux (@mn dad)

rad a ! 3 e
: Wil 5 dhwavanm Sunameaye Yawiagrugiond

Sampling Location : ﬁuﬂﬂﬁnﬁ
GPS Coordinate 1 8.578635, 100.068708 Sampling Date 1 3-4/02/24
Parameter ¢ heag 20w + Lina s Lt bosg, Lo Sampling Time  : 24 hrs.
Sampting Method +'Sound Level Meter Recelve Date : 26 Feb 24
Sampling Instrument : ACO Model 6236 SN 69861 Analysis Date ; 26 Feb 24
Sample Ne. 1 NO3 Report Date 1 26 Feb 24
Sampling By i Green Envi Engineering Co., Ltd, Report No. 1 MR20242%90
Time Leq dBIA) L IBOA) Ly dBOA) Lo dBCA)
13,00 - 14.00 55.2 827 58.4 48.7
14.00 -l 1500 56.4 79.4 56.7 46.5
15.00 -l 16.00 53.6 8.2 55.4 44.7
16.00 -[ 1700 50,9 75.8 53.7 43.1
17.00 - 18.00 51.1 73.0 519 42.9
18.00 -l 1900 48.9 7.7 50,6 382
15.00 -l 2000 50,7 718 49.8 39.8
20,00 -l 2100 437 72.8 48.9 38.9
21.00 -l 2200 527 72.5 47.3 39
22.00 -l 2300 55.8 83.4 60.0 39.2
23.00 -l oooo 614 75.4 §5.4 42.9
00,00 -l oL00 64,0 86.8 64.4 48.1
01.00 -l ozoe 60.3 92.0 610 46.3
©2.00 -| o300 65.8 89.8 62.8 48.5
03,00 -| os00 60.0 86,3 617 18.6
04.00 -| 0500 1.2 9.7 59.5 48,7
05.00 -I  06.00 65.0 91.0 61.9 48.5
06.00 - o700 63.7 91,5 60.6 4.7
07.00 -l o800 59.2 94,1 61.4 484
0B.00 -| 0300 62.6 94.9 61.7 18.8
09.00 -1 10.00 59.4 773 60.9 48.4
10.00 -{ 1100 §0.4 7.2 0.6 48.9
11.00 -f 1200 56.9 82.7 59.5 49.5
12.00 -|  13.00 56.9 74.5 59.3 49.4
Lveq (24 hrs) 577 - - -
Lo - 94.9 - -
L 60.7 - - -
Lio - - 58.1 -
Lo i - - 45.6
Leg o brey Standard <70 - - -
L StaNdard - =115 - N

Remark  Notification of the National Environmental Board, No.15, B.E, 2540 (1997)



M2-COM
Rectangle


it e By duifleds $1im

GREEN ENVI ENGINEERING CO,LTD,

2897115 vifil 4 drusmzvosnie dunsiies dendagyeniodl Ehinamdwe)

24/1 wjfl 6 fwainide dunethuriiu Swingaugdnil (an 1)

Tl Tel. 077-945002 / 0B1-T876989 / 086-T026377

Siwa/Emait : greenenviengineering@emall.com

Customer Name
Project Name

Project Site

ANALYSIS REPORT

: usew anne Ju Towa S1in
Tasams Skye Lux (ane dad)

: vyl 5 druadonn dunainsayy Jamringsiugeil

Sampling Location  : fuiflasenns
GPS Coordinate + .578635, 100.068708 Sampling Date + 4-5/02/24
Parameter t Lo 2abrs) ¢ Lenae + L Loo, L1o Sampling Time  : 24 hrs,
Sampling Method : Sound Level Meter Receive Date ; 26 Feb 24
Sampling Instrument : ACO Model 6236 SN 69861 Analysls Date 1 26 Feb 24
Sample No. : NO3 Report Date : 26 Feb 24
Sampling By : Green Envl Engineering Co., Ltd, Report No. : MR2024291
Time Loq, B Linay IB{AY Lyo dB(AY Lgo IB(A)
13.00 - 1400 55,5 727 5871 183
14.00 -| 1500 53.8 747 56.1 45,7
15.00 -l 1800 52.2 725 55,0 44,5
16.00 -1 1700 524 73.6 54.5 43.6
17.00 -l 1800 50.0 73.8 51.9 43,1
18,00 - 14.00 4g.1 69.2 50.8 42.9
19.00 -l 2000 517 3.3 53.4 42.8
20.00 -l 2100 50.3 72,6 50.6 42.5
21.00 -l 2200 50.7 123 518 42,3
22,00 - 23.00 45.8 54.6 49,5 42.3
23.00 -] 00.00 55.7 703 58.8 49.8
00.00 <1 0200 561 75.5 57.6 51.5
01.00 -|  ozo00 55.0 73.2 56.3 52,0
02.00 -i 0300 52.9 78 54.3 47.1
03.00 - 0400 50,0 73.4 50.9 46.0
04.00 <} 0500 59.4 83.7 61.8 49.5
05.00 -|  o6go 60.0 80.9 61.8 493
06.00 -{ o100 5.7 7.2 60,5 48.8
07.00 -l 0800 61.0 84.2 §0.7 48.4
08.00 -l ogo0 595 80.9 618 48.4
09.00 -l 1000 595 828 &15 48.4
10.00 -l 1100 624 90,3 62.6 48.9
11.00 -l 1200 59.7 87.0 603 49.8
12,00 -l 1300 57.5 80.2 59.9 50.2
Luq {24 hrs) 54.9 - - -
L e - $0.3 . -
Lae 58.7 - - -
Ly - - 56.7 -
L, N Z - 46.9
Loq 21 nesy Standard <70 - - -
L e Standard - <115 - -

femark: " Motification of the National Environmental Board, No.15, B.E. 2540 (1997)
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KRUNGTHEP

GEOTECHNIQUE
€O, LTD.

PERMEABILITY TEST (ASTM D 2434-68)

KRUNGTHEP GEOTECHNIQUE CO.,LTD.

PROJECT Skye Lux (§nu dnal) duag) wii 5 siualians dnatnizays Jouiagsugiond

LOCATION Wil 5 suatanm SOIL SAMPLE nLRLne
dunainzays Ianingiugiand TYPE OF TEST Saturation Sample

TESTED BY DATE OF TEST 17-22/04/2567

CHECKED & REPORTED BY DATE OF REPORT 23/04/2567

SAMPLE DATA :

1) Certification applies to test samples only.

2) Information under "For", "Project", are supplied by client. These are not certifjed.
3) This certificate is invalid without appropriate signature and seal.

SAMPLE DIAMETER 10.32 cm. WEIGHT OF MOLD + SOIL 3258.00 gm.
SAME HEIGHT 11.63 cm. WEIGHT OF MOLD 1722.00 gm.
SAMEPLE AREA 83.54 cm.? WEIGHT OF SOIL 1536.00 gm.
SAMPLE VOLUME 971.73 cm.3 DENSITY OF SOIL 1.58 gm/cm.?
TYPE OF SAMPLE Compacted Soil TESTING HEAD 100 cm.
CONSTANT HEAD PERMEABILITY TEST : 6.00 min
TRIAL NO. TIME (sec) Q (co) T () TRIAL NO. TIME (sec) Q (cc) T (¢)
1 360 9.02 30 6 360 9.73 30
2 360 9.60 30 7 360 9.66 30
3 360 9.44 30 8 360 9.98 30
4 360 9.26 30 9 360 9.49 30
5 360 9.93 30 10 360 9.06 30
Average Values 360 9.52
SOIL PERMEABILITY k = 3.681E-05 cm./sec
VARIABLE HEAD PERMEABILITY TEST : AREA OF STANDPIPE cm.?
TRIAL NO. h; (sec) h; (sec) TIME (sec) TRIAL NO. h, (sec) h; (sec) TIME (sec)
1 6
2 7
3 8
4 9
5 10
Average Values
SOIL PERMEABILITY k = cm./sec.
Before Test After Test
Container No. A B
Wet soil+Container 199.04 222.41
Dry soil+Container 192.45 191.74
Weigth of Water 6.59 30.67
Weight Container 34.48 32.13
Weigth of Dry Soil 157.97 159.61
Water Content 4.17 19.22
Approved
Remark
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gnawles Jminasnugisnil 84000
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Ingéni : 094-4256267 Inséwil : 095-7754197

E-mail : greenenvisamui@gmail.com E-mail : greenenvisamui@gmail.com
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1) NAd152IRULATYFAY-HIAN

(1) nguNuNsaq se8zUINNI1 100-500 LIRS

v o v
fn) GUE]EaVl'JIﬂGUENE\!ﬁE]U LuUdauad

A15199 4-1 Han1sd1satayaniluvasdnauluugauay (szezunnda 100 - 500 LuA3)
(AF3U/T 1 UNNDFE)

doyaveslvdunual MUY fouaz
1. anwaztunnande
11| tuinende (Re/uda) 24 52.17
12 | Wowad/Fnuay/mend 19 41.30
13 | Buq 3 6.53
374 46 100.00
2. dousamnsionsosiiau
21 | Judves 28 60.87
22 | W 18 39.13
23 | Buq 3wy 0 0.00
374 46 100.00
3. A0TUNTNNIATOUASY
3.1 | Wweykmihaseuaia 36 78.26
3.2 | dausa 10 21.74
33 | Buq 0 0.00
374 46 100.00
4. ogvesidunual
41 | 21309 3 6.52
42 | 31409 19 41.30
43 | 41509 19.57
44 | 51609 8 17.39
45 | w1nn11 60 7 15.22
34 46 100.00
5. e
5.1 Kiald] 20 43.48
52 | wds 26 56.52
bietY a6 100.00
6. szﬁunﬂiﬁnm%”ugaqﬂ
6.1 | lailsiSeumisde 0 0.00
6.2 | Uszaudnen 5 10.87
6.3 | Wspufnwinousiu 7 15.22
6.4 | Sseufnwneularevieiisuwin/ae. 8 17.39
6.5 | audinya/dia. 15 32.61
6.6 | Uigyaes 10 21.74
6.7 | ganddSged 1 217
374 46 100.00
7. nMsUsznaua1dn
7.1 | ldlsuszneuendn 1 217
72 | nwAsnTsy 0 0.00
73 | Mng/gsnvdu 25 54.35
7.4 | wilnauusEnensu 10 21.74
75 | Sumy/Sgiamia 0 0.00




A1597 4-1  wamsarsradeyaniluvesinauwuudauaiu (szezannnd 100 - 500 wAs)
(A525au/dunnande) (sa)

toyavasflvidunwal LRivel! Sovaz
76 | vhanlulsanugeamnssy 0 0.00
77 | fudhwinly 10 21.74
78 | Buq 3wy 0 0.00
374 46 100.00
8. s1lAs9uv09ATaUASY
8.1 | laifiu 6,000 v/RoU 0 0.00
8.2 6,001-8,000 UN/\ABU 0 0.00
8.3 8,001-10,000 VIN/hiau 0 0.00
8.4 | 10,001-15,000 UW/\hBu 5 10.87
8.5 15,001-20,000 VI/au 18 39.13
8.6 20,001-30,000 UW/Lfau 12 26.09
8.7 30,001-50,000 VI/au 3 6.52
8.8 50,001-70,000 VIN/iau 0.00
89 | 70,001 uly 0.00
8.10 | ldawnsaszylel 8 17.39
374 46 100.00
9. $19318IUVBIATAUAS?
9.0 | lifiu 6,000 vIn/dou 0 0.00
9.2 6,001-8,000 UN/\ABU 0 0.00
9.3 8,001-10,000 UIN/hiau 0 0.00
9.4 10,001-15,000 U W/4Aeu 5 10.87
9.5 15,001-20,000 VIN/iau 20 43.48
9.6 20,001-30,000 UW/Lfiau 12 26.09
9.7 30,001-50,000 VIN/iau 1 2.17
9.8 50,001-70,000 VIN/iau 0.00
9.9 | 70,001 v 0.00
9.10 | ldansaszylel 17.39
374 46 100.00
10. FA1ULN19N5RUVBIATAVAS
10.1 | swlsunnninsedie 6 13.05
10.2 | swldtpaninsuane 1 217
10.3 | selswiiusieane 23 50.00
10.4 | lwiwew/liamnsassyld 16 34.78
bt a6 100.00

a ° a o = 3 & a
fan : drsralegussm nsu Buly Wudl

Te39 31m, 2567




M58 4-2  wan1sa1satayanilu (ssezunnnda 100 - 500 LAs) (Fa1udsenauns)

dayavasfliduniual I Sovaz
1. dauailuifeafuaniuusenaunis
1.1 | dnwzeiay/anuliznaunis
111 | enpsifen 4 50.00
1.1.2 | oweswidiag 3 37.50
1.13 | vthudnass 0 0.00
1.1.4 | 3uq 1 12.50
374 8 100.00
1.2 | @unndonsed
1.2.1 | Hudwes 8 100.00
1.2.2 | 1 0 0.00
123 | 3uq 0 0.00
374 8 100.00
13 ﬁwuauwﬁfﬂmu/gﬂiwﬁ”lwm (WEPDULUUADUD N IE)
13.1 | Wesnin 3 Au 0 0.00
132 | 4-6AU 4 50.00
133 | 7-9AU 0 0.00
1.3.4 | 110031 10 AU 3 37.50
1.3.5 | hisgydwou 1 12.50
374 8 100.00
2. dayamiluvasginouuuusouany
21 | @nunmURdneukuUaR UL
2.1.1 | Wudvedianis 1 12.50
bio wrinaudesuseunneanidwesianmsiidudunulunisneu , 67 50
LUUABUAN)
39U 8 100.00
2.2 LW
221 | ¥ 2 25.00
222 | ndl 6 75.00
34 8 100.00
23 | o1y
231 | 21309 0 0.00
232 | 31409 4 50.00
233 | 41-50 9 3 37.50
234 | 5160 0 0.00
235 | 11nn31 60 Y 1 12.50
34 8 100.00
24 | sgumsAnwigean
2.4.1 | lleFounisde 0 0.00
2.4.2 | Yszaudnw 0 0.00
243 | dsenfnwineudu 1 12.50
244 | dsenfnwineutaty / Ui 0 0.00
2.4.5 | da. / sudSauan 2 25.00
246 | Uy 5 62.50
247 | ganh g3 0 0.00
EietY 8 100.00

fun : drsaleeuson nsu Bul Bl $in, 2567




) AIUBUNNBLAZFVNIN

M319% 4-3  wansdateyadueundisuargunnUREnauLUURaUAN
(588231131100~ 500 1A3) (ATITaU/U1unnaAe)

Joyavalvidunual U Sauay
1. Tuseulitiuu/dagiuvinuazaudnluaseuaiaiilasiiulaevioli
1.1 | Lififdute 44 95.65
1.2 | fifduthe 2 4.35
1.2.1 | sruumaiumela 0 0.00
1.2.2 | STUUMBAUDIMNS 0 0.00
1.2.3 | szuunauile 0 0.00
1.2.4 | Tspiavidauaziiuw 0 0.00
1.2.5 | lsaneniiu wan/ily 1 50.00
1.2.6 | aufmepe 9 0 0.00
127 | Bu 9 1 50.00
39U a6 100.00
2. nsaldlaiianisiduae vinudSunissheneaunailnuesiige
2.1 | lssme1unavessy 34 73.92
2.2 | lsangrunalenvu 5 10.87
2.3 Aatin 6 13.04
24 | I0aR/AudUsnTansIsuay 0 0.00
25 | ¥eenfiues 1 217
26 | duq 0 0.00
394 46 100.00
3. vihulidnsnisineneruialungale
3.1 AnSaTaRn1sn1sSNINYIUIaVRITISIVANS 0 0.00
32 | @nsusziudnu 16 34.78
33 | AvswanUseiuguamuiend @nidnsnes) 27 58.70
3.4 aAndataRnisnsSnwneiuavesniinaud Loy (@Un.) 0 0.00
3.5 | @ndadannis du 9 3 6.52
394 46 100.00
4. inwaglasulgmannisliusnisdiunissnemetutanis il
4.1 | Wlesu a6 100.00
42 | l8su 0 0.00
394 46 100.00
5. ¥UANIINISIAUSNNSAIUNITSNEINeI U aLiEIwanS ol
5.1 Ligane a6 100.00
52 | ldileene 0 0.00
39U a6 100.00

fun : drsraleeuson nsu Buly Bl $im, 2567




A) szuuas1sUlan

A15199 4-4 Nﬁﬂ’]iﬁ’]i’?ﬁ]ﬂ’?’mﬁﬂLﬁﬂﬁi@i%UUﬁ’lﬁ'ﬁﬂéﬂIﬂﬂ (52892110031 100 - 500 LUAS)

(AF3U/T1UNNDFEY)

Joyavaslvidunual MUY Sowaz
1. wnsaidy
11 | dsetn 0 0.00
P a6 100.00
13 | 8uq 0 0.00
39U 46 100.00
2. SaymiRwaduiiniy
21 | hidl 46 100.00
22 |4 0 0.00
bietY 46 100.00
3. uvaainidlundaSou
31 |tz 34 7391
32 | g 1 2.17
33 | Bu 95wy (thie/uana) 11 23.92
39U 46 100.00
4. Jgwuipafuinle
41 | bl 13 28.26
42 |4 33 71.74
374 46 100.00
5. viuidnyadaslagdla
5.1 bW 0.00
52 | Ha 0.00
53 | vwwvwlisaiuvuyadesvesmihsnuniuluida 46 100.00
54 | 3uq 0 0.00
39U 46 100.00
6. szuuauawivinudenlflunsidumaduzuuuule (seiign)
6.1 | sndnseusua 18 39.13
62 | sovudidiuynaa 28 60.87
6.3 | UTNIsUUEIENSITE 0.00
64 | Buq 0.00
34 46 100.00
7. vldidumsladudummanlunisauuey Qssuniige)
7.1 | auuUMIIARNUNUAURINELAY 4171 23 50.00
7.2 | auuiswmse 9 19.57
7.3 NNUAILNATIA (QUUUA8LaY TB8 5) 8 17.39
74 Ju q (uulangunauwey 4) , (AuNUagLBaNYaY 6) 13.04
bietY a6 100.00
8. vinuasUszaudgmunsasasandaluiuiitnmielsi
81 | lamg 43 93.48
8.2 LAY 3 6.52
8.2.1 | Y53t (06.00-09.00 1) 1 33.33
8.2.2 | ¥9UDNIANTIAIU (09.01-16.00 u.) 0 0.00
823 | vaaswirudu (16.01-19.00 w.) 2 66.67
EietY a6 100.00

P : drsraleeuson nsu WUl Buddlese $im, 2567
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9) szuuduaInsTiay

A15199 4-5

HaN13ENIANUANLTAURDSTUUAY ISR (Sz8zUNATT 100 - 500 1WAS)
(AF3ou/d1uninande)

toyavasfflisunual 7MUY fovaz
1. fivnendefinsiied
11 |8 32 69.57
1.2 | il @wlumeude 4) 14 30.43
bt 46 100.00
2. gunsalsudeysyralnsiiad
2.1 | Wnsudygravianenia [@wluneude 3) 0 0.00
2.2 | nusudganunniiion 32 100.00
2.2.1
- | nyidu 9 28.13
- | wula feshu 0 0.00
- | @anse 0 0.00
2.2.2 | aumfigusyuu C-BAND 16 50.00
223 | 9quaiieussuy CKU-BAND 0 0.00
224 | Buq srynaesudyraudunaside 7 21.87
23 | sensinsieiiawnsasueld @euldunnii 1 4o)
2.3.1 | goanlEdiivesine 16 50.00
232 | YoslEiisusemea 4 12.50
233 | souaibaitivioiiu/senmyivu 9 28.13
234 | deuadaritluseUszne 0 0.00
235 | Buq 3 9.37
374 32 100.00
3. MIFUINTIEANSINTNAY
3.1 | Toau 32 100.00
32 | lidaau 0 0.00
bt 32 100.00
4. nansEnusan1ssudyansiiatanlasenis
a1 | ladf 46 100.00
4.2 |4 0 0.00
bt a6 100.00

fun : drsralesuson nsu WUl Buddless $im, 2567
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) Unumdawandauntesulutaguu

M990 4-6  wan1sdsanansenudndanlutagiiu (ssezuinndi 100 - 500 wns)

(A525au/dunnande)

NANSENU Fuu fouaz
1. YaqtuldFuanuamgy/dymiauindeuviels
1.1 | WildSumansenu 35 54.55
1.2 | l@sunanseznu @wnsassyldunnnii 1) 11 45.45
121 | deeds 7 24.14
1.2.2 | duazess 9 31.03
1.2.3 | yanoy 3 10.34
124 | dude 2 6.90
125 | dwhads 2 6.90
1.2.6 | nM3a31936ndn 1 3.45
127 | ndumdiu 2 6.90
128 | Buq 3 10.34
39U 46 100.00
fun : draalneusem ndu Bul Budidese $ie, 2567
M51efl 4-7  mansdrsranansznuAwandenlutagiiu (ssezunnndn 100 - 500 was)
(@audsznaunis)
NANSZNU MUY fouaz
1. YaquuléFuanuiangy/Jymaauandeuvioli
1.1 | LilsSuwansenu 7 87.50
1.2 | lisuwansenu (@ansaseyldunnndy 1) 1 12.50
1.2.1 | doeds 0 0.00
122 | duavoss 1 100.00
1.2.3 | yaeloy 0 0.00
124 | dide 0 0.00
125 | dwhads 0 0.00
1.2.6 | NM39571395AATR 0 0.00
127 | nAuwdiu 0 0.00
128 | Buq 0 0.00
34 8 100.00

fun : drsraleeuson nsu Buly Bl $im, 2567
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Q) N1355UTayar12E15VRIATINIS

=

M139% 4-8  wan1sAITIINANISTUITayaTansvaslasInsvangugidiulaide
(szeza1nndn 100 - 500 was) (AFASaW/d1unade)

doyavasflviduniual U Sovaz
1. vinunsunselidnesiilasannsiiluviinalngdides
1.1 | linsw 8 17.39
1.2 31U 38 82.61
1.21 | uduiuUszoduiuslasinig 38 100.00
1.2.2 | suwmediln/imiotedenueaulay 0 0.00
1.2.3 | Wvedasing 0 0.00
124 | iouthu 0 0.00
125 | 8uq 0 0.00
Fiet 46 100.00
fun : draalneusem n3u WUl Budidese $im, 2567
A5197 49 wan1sdrsrananisiuieyatiansveslasinisvaanguiiidaulaide
(sgazu1nNN31 100 - 500 LA3) (Fa1uUsznaunis)
doyavesfflviduniual 12U Jouay
1. vinunsunselidnasiilasannsiiluviinalndides
1.1 | linsw 0 0.00
1.2 31U 8 100.00
121 | whuiuUsssnduniuslaseinis 8 100.00
122 | duwmesiin/nsevrsdenuosulatl 0 0.00
123 | |Wwedlassnis 0 0.00
124 | iieuthy 0 0.00
125 | 8uq 0 0.00
34 8 100.00

A : dr51lesusem nsu Bull Budese 31dm, 2567
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A1519% 4-10

(2) naudiufises szezaINAI 500-1,000 LUAS

v o v
n) dayaluvasnauuuusauniy

(A525au/dunnande)

wanwséwaa%’ayjaﬁ'ﬂﬂmaaﬁmuquaa‘umu(szasmnndw 500-1,000 t1An%7)

Joyavalvidunual U Sovay
1. anwaztunnende
11| tuinendelien/uln) 47 59.49
12 | esuad/Fnuar/mend 27 34.18
13 | Buq 5 6.33
bietY 79 100.00
2. an1uznAMN1stonsasTiny
2.1 | Wusves a4 55.70
22 | 35 44.30
23 | Buq sy 0 0.00
39U 79 100.00
3. A0TUNTNNIATOUASY
3.1 | Weykmihaseuaia 60 75.95
32 | dausa 19 24.05
33 | Buq 0 0.00
39U 79 100.00
4. 18U Wdun1wal
41 | 21309 11 13.92
42 | 31409 25 31.65
43 | 41509 27 34.18
44 | 51607 11.39
45 | w1nn31 60 Y 7 8.86
bietY 79 100.00
5. e
5.1 iald] 31 39.24
52 | nda 48 60.76
34 79 100.00
6. sEwuUNISANYTugegn
6.1 | ldlsiSuumisde 0 0.00
6.2 | Uszaudnw 3 3.80
6.3 | Wspufnwinousiu 17 21.52
6.4 | fssufnwineulaneuseliouvin/ag. 27 34.18
6.5 | aydsaysyr/vaa. 18 22.78
6.6 | Useyeye3 14 17.72
6.7 | ganddSged 0 0.00
394 79 100.00
7. n3Usznauadn
7.1 | ldlsuszneuendn 0 0.00
72 | 1nwnsnTsy 0 0.00
73 | fang/gsidiu 43 54.43
7.4 | winuusEnenu 19 24.05

14




A1519% 4-10  wansasradeyaniluvesinauwuuaauniu(szezuInndn 500-1,000 AT
(A55au/dunnade) (sa)

doyavaslvidununl U ouaz
7.5 | Suswmy/sgiavna 0 0.00
76 | vhanlulsanugeamnssy 0 0.00
7.7 | fuihwinly 17 21.52
78 | Bu 9 53y 0 0.00
bietY 79 100.00
8. 518lA5uv0IATIUATY
8.1 | laifiu 6,000 vW/Reu 0 0.00
8.2 6,001-8,000 VIN/hiau 0 0.00
8.3 8,001-10,000 UW/ifiau 0 0.00
8.4 | 10,001-15,000 UW/\hBu 8 10.13
8.5 15,001-20,000 VI/au 32 40.50
8.6 20,001-30,000 UW/Lfiau 19 24.05
8.7 30,001-50,000 UN/AfiOU 0 0.00
8.8 50,001-70,000 VIN/iau 0 0.00
89 | 70,001 uly 0 0.00
8.10 | ldasnsaszyle 20 2532
39U 79 100.00
9. $18318IUVBIATAUAS?
9.0 | lifiu 6,000 vIn/dou 0 0.00
9.2 6,001-8,000 UIN/hiay 0 0.00
9.3 8,001-10,000 UW/ifiau 0 0.00
9.4 10,001-15,000 U W/4Aeu 7 8.86
9.5 15,001-20,000 VIN/iau 33 41.77
9.6 20,001-30,000 U/AfiDU 19 24.05
9.7 30,001-50,000 UN/AfiDU 0 0.00
9.8 50,001-70,000 VIN/iau 0 0.00
9.9 | 70,001 v 0 0.00
9.10 | ldawnsaszyld 20 25.32
bietY 79 100.00
10. dA7UZNINTRUVDIATAVAT?
10.1 | swlsunnninsedie 16 20.25
10.2 | selatipeninseans 13 16.46
103 | swelsviiusieany 30 37.97
10.4 | lwidwew/liamnsassyld 20 25.32
394 79 100.00

P : drsraleeuson nsu Bul Bl $im, 2567




M13°99% 4-11  wan1sa1satayanilu (ssezuinnda 500-1,000 was) (@a1uUsznauns)

toyavasliduntwal MUY Souasz
1. dauailuifeafuaniuusenaunis
1.1 | dnwzeiay/anuliznaunis
111 | evesiien 7 53.85
1.1.2 | e@swieivd 0 0.00
1.1.3 | vyjthudnass 0 0.00
114 | 8uq 6 46.15
374 13 100.00
1.2 | @unndonsed
121 | Judwes 8 61.54
1.2.2 | 1 5 38.46
123 | 8uq 0 0.00
374 13 100.00
13 ﬁwmuwﬁfﬂmu/gﬂﬁwwgﬂwm (WEPDULUUADUD N IE)
13.1 | vosnin 3 au 6 46.15
132 | 4-6aU 1 7.69
133 | 7-9aU 0 0.00
1.3.4 | 11nn1 10 AU 3 23.08
1.3.5 | lszydu 3 23.08
374 13 100.00
2. dayamiluvasginouuuusouany
21 | @unmURdneukuUaR UL
2.1.1 | Wusvesfiams 5 38.46
bio Wingu (e5uneunineanivesiansimdudunulunisneu 8 6154
LUUEBUNN)
bt 13 100.00
2.2 LW
221 | ¥ q 30.77
222 | vda 9 69.23
34 13 100.00
23 | o1y
231 | 21301 3 23.08
232 | 31-40 9 3 23.08
233 | 41-50 ¥ 5 38.46
234 | 5160 U 2 15.38
235 | wnna1 60 U 0 0.00
374 13 100.00
24 | sgumsAnwigean
2.4.1 | lldSounisde 0 0.00
2.4.2 | Ussaufnw 0 0.00
243 | fseufnwinaudu 1 7.69
244 | dseufnwmeutaty / Ui, 3 23.08
2.4.5 | da. / oydsgan 2 15.38
246 | Usyges 7 53.85
2.4.7 | ganhuTyand 0 0.00
Fiet 13 100.00

fun : drsaleeuson nsu Bul Bl $in, 2567




¥) MuaUTBLAZEUAIN

M13199% 4-12  wansd1sateyaduaundisuargunNUBEnauLUURRUAN

(Sz8gu1nN31 500-1,000 UAT) (ASTaU/T1UNNDIAE)

doyavesflviduniual U Sovaz
1. Tuseulitruu/dagiuvinuazaundnlurseuaiaillasidulaevioli
11| Lififdutie 68 86.08
12 | fifduthe 11 13.92
1.2.1 | szuumaiumela 2 18.18
1.2.2 | SzUUMUAUDMNT 0 0.00
123 | svuundauile 0 0.00
1.2.4 | Tsaoviauasiiuw 0 0.00
125 | Tsewfeafiu wean/it 5 45.45
1.2.6 | gURmnena 1 9.09
127 | 8u 9 53y lsadsedain 3 27.28
374 79 100.00
2. nsdldlaiamsidutae viudisunisinemenuiaiilnutasiign
21 | lsmerunavessy 56 70.88
22 | lssweruratenau 17 21.52
23 AN 5 6.33
24 | SWAR/AUEUINTANSITEY 0 0.00
25 Foeniuies 1 1.27
26 | Buq 0 0.00
374 79 100.00
3. viuliansnisinemeruialungale
3.1 | @ndadafnisnissnenenuiaresdnsngnis 0 0.00
3.2 | @ndussiudanu 16 20.25
33 | @nswanUseiuguamunianii (Gvidnsnes) 52 65.82
3.4 AvsatannsnsSnwnenuIaveswinudLTeaRY (U 0 0.00
35 | Avdatafnig du 1 11 13.93
bietY 79 100.00
4. inwaglasulgmannisliusnisdiunissnemetuianis i
41 | ldlasu 79 100.00
a2 | 185u 0 0.00
594 79 100.00
5. iuAnIMsIRUSN1sATUAMSSIIWEIUNALB SWEWS B L3l
5.1 Ligane 79 100.00
52 | Liiane 0 0.00
374 79 100.00
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A) szuuas1sUlan

A13519% 4-13 Naﬂ']ié’li'}]ﬁ]ﬂ’ﬂ&lﬁﬂLﬁﬂﬁi@i%UUﬁ’lﬁ'ﬁﬂéﬂIﬂﬂ (sz8zu1nn31 500-1,000 LUAT)

(AF3U/T1UNNDFEY)

Joyavaslvidunual MUY fovaz
1. wnsaidy
11 | dhsetn 0 0.00
12 | geih 79 100.00
13 | Buq 0 0.00
39U 79 100.00
2. SayiRwaduiiniy
21 | hidl 79 100.00
22 |4 0 0.00
bietY 79 100.00
3. uvaainidlundaSou
31 |tz a5 56.96
32 | g 5 6.33
33 | Bu 95wy (thie/uana) 29 36.71
39U 79 100.00
4. Yt ld
41 | bl 25 31.65
42 | 54 68.35
374 79 100.00
5. viuidnyadaslagdla
5.1 bW 0.00
52 | Ha 0.00
53 | vwwswlisaiuvuyadesvesmihsnuniullida 79 100.00
54 | Buq 0 0.00
39U 79 100.00
6. szuuauwauivinudenlflunsidumaduzuuuule (seiign)
6.1 | sndnseusu 24 30.38
62 | sovuddiuynaa 55 69.62
6.3 | UTNISVUEAIENSITE 0.00
64 | Buq 0.00
34 79 100.00
7. vldidumsladudummanlunisauuey Qssuniige)
7.1 | auuMviRHHUAUMINELaY 4171 26 3261
7.2 | auuiswmsy 25 31.65
7.3 NNUAILNATIA (QUUUA8LaY TB8 5) 13 16.46
74 Ju q (uulangunauwey 4) , (AuNUagLBaNYaY 6) 15 18.98
bietY 79 100.00
8. vinuasUszaudgmunsasesandaluuiitnmielsi
81 | lamg 75 94.94
8.2 LAY 4 5.06
8.2.1 | Y53t (06.00-09.00 1) 50.00
8.2.2 | ¥9UDNIANTIAIU (09.01-16.00 u.) 0 0.00
823 | vaaswirudu (16.01-19.00 w.) 2 50.00
394 79 100.00

P : drsralaeusin n3u Buly WBudilese ain, 2567
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9) szuuduaInsTiay

M51991 4-14  wansANsIIANUAAILRESTUUR A nsdiALl (Szzunnd 500-1,000 AT

(AF3U/T1UNNDFEY)

doyavaslvidunival U Souaz
1. fiNnanfedTnsad
11 |8 49 62.03
1.2 | i @wluseude 4) 30 37.97
374 79 100.00
2. gunsalfudeysyralnsiiad
2.1 | Wnfudygravianeinia ([@wlunaude 3) 14 28.57
2.2 | ausudyrunniiioy 35 71.43
2.2.1 | 2quafisuszuy KU-BAND
. gt 11 31.43
wila Feshu 0 0.00
- a11150 0 0.00
222 | anuaniieuszuy C-BAND 16 45.71
223 | 9quanfisnszuy CKU-BAND 2 5.71
224 | Buq synaessudyaaduneside 6 17.15
23 | sensinsieiiawnsasueld @euldunnii 1 4e)
231 | dowaviveding 20 57.14
2.3.2 | YosETidsuszma 4 11.43
233 | doamdaiiiviosiu/semmyidu 8 22.86
234 | denmdaitlusesyna 2 5.71
235 | Buq 1 2.86
Pt 35 100.00
3. NS5UBNFIASINSTAAL
3.1 | Yowau 49 100.00
32 | lidaau 0 0.00
bt 49 100.00
4. nansEnusan1ssudyansiiatainlasenis
41 | lifl 79 100.00
42 | & 0 0.00
374 79 100.00
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) Unumdawandauntesulutaguu

M19197 4-15  wan1sdrsranansznudsndanludagiu (szezannnda 500-1,000 was)
(AFFaW/Urunnade)

NANTZNU 1wy Souaz
1. YaqtuldFuanumgy/dymiauindeuviel
1.1 | WildSuwansenu 68 86.08
1.2 | ldsuwansgnu (@ansaseyldsnnndy 1) 11 13.92
1.2.1 | Wdeens 8 28.57
1.2.2 | duazess 9 32.11
1.2.3 | yanoy 0 0.00
124 | dude 0 0.00
125 | dwhads 1 3.57
1.2.6 | NM39571395RATR 4 14.29
12.7 | nAumdu 1 3.57
128 | Buq 5 17.89
374 79 100.00

fun : drsralesuson nsu WUl WBuddlese $im, 2567

M19197 4-16  wan1sETRANansznudswndanlutagiu (ssezuinndi 500-1,000 LinT)

(@audsznaunis)

NANSZNU MUY fovaz

1. Jagtiuléfuanuiangy/dymaauiadeuviolsi
1.1 | LildSuwansynu 6 46.15
1.2 | leSunansznu @wnsaszyldunnnii 1) 7 53.85
1.2.1 | deosns 3 25.00
1.2.2 | Huavess 5 41.66
1.2.3 | yanoy 0 0.00
124 | dhide 2 16.67
125 | dwhuds 2 16.67
1.2.6 | nM13a37135R0dn 0 0.00
127 | nAuwdiu 0 0.00
128 | Buq 0 0.00
EietY 13 100.00

A : dr5ralasusem nsu Bull BuIdese 318, 2567




Q) N1355UTayar12E15VRIATINIS

M58 4-17  Wan1sa1sIINaNIsTuidayatansvadlasansvasngugiidiulaide
(sz8¥311nnd1 500-1,000 was) (AFITU/UunWNa1AE)

v Y o < ° v
mayjamaag’ﬂwaumwm MUY EpRlGH

1. vinunsrunseliidnaziilasenisiluusindndifes

11| Linsw 5 6.33
1.2 N51U 74 93.67
1.21 | uduiudszoduiuslasinig 74 100.00
1.2.2 | suwmediln/imiotedenueaulay 0 0.00
1.23 | Weedasinis 0 0.00
124 | vieuthu 0 0.00
125 | Buq 0 0.00
374 79 100.00
fian : d15aalasudom ndu Buly Budidess 9110, 2567
M5197l 4-18  man1sdNTranansiuideyarnansvaslasinisvesnguiiiduldide
(sz8zu1nN21 500-1,000 A3 (da1udsznaunis)
Joyavalvidunual U Souaz
1. vinunsruvitelidnasiilassnsiluvinalndides
1.1 | lansw 3 23.08
1.2 NI 10 76.92
121 | wsuiuussrdunuslagenis 10 100.00
122 | Suwmesis/n3etnedemuosulal 0 0.00
123 | Wwedpssnis 0 0.00
124 | iiouthy 0 0.00
125 | Buq 0 0.00
bietY 13 100.00

fun : drsralesuson nsu WUl Buddlese $im, 2567




2) NAN1IAN529ANUAALTULALNTREIUTNVBIUTSUI VY

(1) nAUNUNTBY S28LUINNI1 100-500 LIAT

AN5197 4-19  wad1sHaternnIlasaransEnudaIndauinndnarldsuluszeznasasig

(s2Ezu1nN1 100-500 LWAs) (ASQSaR/dunnande)

aidi & 391

ranEE Sy | dewar | Swou | 3ewes | swau | Sevas
HansENUAIUEuIAdoN
1. fuageasainmisneaseiAswasnsvudsianaunsal 41 89.13 5 10.87 46 100.00
2. 1@BIRIIUNIUAINNITNDATNOIATLAZATANUIALVUES 43 93.48 3 6.52 46 100.00
3. nduwiiuanyarles tde uarlodennieieins 43 93.48 3 6.52 46 100.00
4. 1arlo8a1NN15N0AT NI THAL ALY 45 97.83 1 2.17 46 100.00
5. Yidsanianssunisneadermuasauy 45 97.83 1 2.17 46 100.00
6. vioszunethansuanituAluMsUSURLA uasAwianaannis
oA k ! 45 97.83 1 2.17 46 100.00
7. 11999195A0 ALz AinU119119991959 150U 09N
Tasans ' 43 93.48 3 6.52 46 100.00
8. Slus] 0 0.00 0 0.00 0 0.00
NANTENUAUGUNIN
1. Tsaszuumaiumelainduazessainnisneasnewinisves
Tasenis ) 46 100.00 0 0.00 46 100.00
2. dwareszuunisladuaindsssuniulunisneasisenns 46 100.00 0 0.00 46 100.00
3. fimsunsnsznevedsaiade/lspinitonnusnusiey 45 97.83 1 2.17 46 100.00
4. giRmmaInnisneaiseesslailymane foreesiniu 46 100.00 0 0.00 46 100.00
5. @59ALATEA AIINSIANGY LAZAIINANNGIE 46 100.00 0 0.00 46 100.00
6. iunsEliiuanuuImsmamsumd i naseulasinis 46 100.00 0 0.00 46 100.00
1. Slus] 0 0.00 0 0.00 0 0.00
NANSZNUAUFIAL
1. amnufensausmganAuulusEeEneaineIAs 46 100.00 0 0.00 46 100.00
2. Yymenvanss/eandniituiu a6 100.00 0 0.00 a6 | 100.00
3. ssuvanmsylaauazanssgUnsImuATy 46 100.00 0 0.00 46 100.00
4. fnmsdenuaulugmuiuiu 46 100.00 0 0.00 46 100.00
5. iaswgialassalugumuity 46 100.00 0 0.00 46 100.00
6. Su 9 0 0.00 0 0.00 0 0.00
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AN5197 4-20 Wad1sIAveYRNIIadaranNsENURIInaaunanIarlasulussasatiunng

(s2Ezu1nN1 100-500 LWAS) (ASQSaR/dunnande)

aidi & 391
NANIZNU , Y X Y . Y

U fowar | v1wou | Fewar | daudu | Sewaz
HansENUAIUEuIAdoN
1. {uareasaINTneuiidn-00nlATINTg 43 93.48 3 6.52 46 100.00
2. 1#83R991n 308 UAL-09nlATINTS a3 93.48 3 6.52 46 100.00
3. nauwiuningares 1ide warledeanainsoeus 44 95.65 2 4.35 46 100.00
4. a&awasmﬂimami 45 97.83 1 2.17 46 100.00
5. dndsnlasims 45 97.83 1 2.17 46 100.00
6. gUAMNIINNTI99 195U a5 97.83 1 217 46 | 100.00
7. WUBI9IANTTILALAALAE AN 19EN 45 97.83 1 2.17 46 100.00
8. N1395195ANTIAINTALUALL-09NLATINS 45 97.83 1 2.17 46 100.00
9. Suq 0 0.00 0 0.00 0 0.00
NANTENUATUGUNIN
1. Tsaszuumadumelaanlodesasuiannlasanig 46 100.00 0 0.00 46 100.00
2. dsaneszuunslaBuandessuniu . 46 100.00 0 0.00 46 100.00
3. finsunsnszanevedsadnse/lsaRnidouiniu 45 97.83 1 2.17 46 100.00
4. lisugUiRmmainsaswdidn-eenlasenis 46 100.00 0 0.00 46 100.00
5. @39ANLAEA AUSIANEY LATANIANANIA 46 100.00 0 0.00 46 100.00
6. \innszlviiuaauudnsInsunngseulasinis 46 100.00 0 0.00 46 100.00
1. Su‘] 0 0.00 0 0.00 0 0.00
NANSZNUAUFIAL
1. srvvansrsyulnauaras saUmsimu ATy 46 100.00 0 0.00 46 100.00
2. iswghalnerailurumuity 46 100.00 0 0.00 46 100.00
3. finsfanuaulugurudiui 46 100.00 0 0.00 46 100.00
0. funasiinendouiuiy a6 100.00 0 0.00 a6 | 100.00
5. msesasindmnntuiesmnsalulasenis 46 100.00 0 0.00 46 100.00
6. LU"SEJuLLUaﬂmiﬁwLﬁu%%m@?&lﬁmawmu 46 100.00 0 0.00 46 100.00
7. ﬂzymmwwmsm/mLawammﬂsﬁu 46 100.00 0 0.00 46 100.00
8. 1WYBIIATTILALAALAZ TIAN 1A 46 100.00 0 0.00 46 100.00
9. ifnmsuedaiissnniimadnuegerdelummumniy 46 100.00 0 0.00 46 100.00
10. gaungiivesonAifisunnsruusyUemLSeuTes
53U1]U§U%Wﬂ7ﬂ 46 100.00 0 0.00 a6 100.00
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AN5197 4.21  Wad1sveurlnlanaransEnudaInaaunandnazlasulussesnasasig
(szaza1nnd 100-500 Lwns) (da1uusenaunis)

Taifi g 523
panEy $wau | Sevar | swou | Yewas | shwau | Yewas

HaNsENUA LA WInEoN

1. duavenininmisneaiieiaswasnisvudsiangunsal 8 100.00 0 0.00 8 100.00
2. 1 @U9AITUNIUAINNNTADAS191ATLAZ NS ALUIANYUET 7 87.50 1 12.50 8 100.00
3. ﬂé"umﬁumﬂ;ﬂaﬂaa e werledeannetosdns 8 100.00 0 0.00 8 100.00
4. yarlo8a1NN13N0AT NI TUALALIIY 8 100.00 0 0.00 8 100.00
5. hidsnianssumstieadienmsuaraLny 8 100.00 0 0.00 8 100.00
6. MesvursthansuanimvRulumsUSuiug uasimvianainns

L * ' 8 100.00 0 0.00 8 100.00
noas9

7. 119997193 ARTALAZ ARYI19N159519991NTaUTIN AN -0 0
Tasenis ) 8 100.00 0 0.00 8 100.00
8. Su‘] 0 0.00 0 0.00 0 0.00
NANTENUAUGUNIN

1. Tsasguumadumelaanneuas oosainnisneasIa159e9
Tasenis ' 8 100.00 0 0.00 8 100.00
2. dsmaseszuunsiaduannidsssuniulunisneadeens 8 100.00 0 0.00 8 100.00
3, fnsuninszanevedlsaiade/lsaRnitearnussnusnedy 8 100.00 0 0.00 8 100.00
4. gUiRmnnnisneadsemsdedaymsingeg flonvasiiniu 8 100.00 0 0.00 8 100.00
5. @59AUATYA ANTIAEY LAEAIIANATIA 8 100.00 0 0.00 8 100.00
6. unselifuanuuimemamsuwlugnuseulasms 8 100.00 0 0.00 8 100.00
7. Suq 0 0.00 0 0.00 0 0.00
NansENUATUE AL

1. puiiiendousinganaunulusseznoasnweing 8 100.00 0 0.00 8 100.00
2. Yeymewanssn/eEnAn iy 8 100.00 0 0.00 8 100.00
3. spuvamsyUlaauazassgUnsImLATY 8 100.00 0 0.00 8 100.00
4. fnmsenuauluguiuiu 8 100.00 0 0.00 8 100.00
5. wswghalnerluumuity 8 100.00 0 0.00 8 100.00
6. Su 9 0 0.00 0 0.00 0 0.00
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AN5197 4-22 Wad1sateurnnIlanaransEnudaInaaunandnarlasulussesaiiunig

(szazu1nnd1 100-500 Lms) (da1uusznaunns)

laidl i 59
NANTENU . y . Y . ”

31U fowar | dwou | Fowar | oy | Sewas
wansznudtudaanday
1. {uareasaINTneuiidn-00nlATINTg 8 100.00 0 0.00 8 100.00
2. \@ueRnssuddl-eentAsanig 8 100.00 0 0.00 8 100.00
3. nauwiuningares 1ide warledeaninsoeud 8 100.00 0 0.00 8 100.00
a. a&awasmﬂimami 8 100.00 0 0.00 8 100.00
5. tidsanlasinis 8 100.00 0 0.00 8 100.00
6. Qﬁﬁmamnmaaswnﬁmﬁu 8 100.00 0 0.00 8 100.00
7. 11ves A Itiauanae A ey 8 100.00 0 0.00 8 100.00
8. M393135ATANNTOEUA-BaNLATING 8 100.00 0 0.00 8 100.00
9. ?J;u"'] 0 0.00 0 0.00 0 0.00
NANTENUATUGUNIN
1. lspszuumadumeglannladesasudainlasinis 8 100.00 0 0.00 8 100.00
2. dmaniosruunshesuaInidessuniu . 8 100.00 0 0.00 8 100.00
3. finsuninszaevedsaiinde/lsafintouniu 8 100.00 0 0.00 8 100.00
4. lisugUiRmgainsoswdidn-oeenlasenis 8 100.00 0 0.00 8 100.00
5. @59ANATEA ANINSIATY KAZAIINIANANIA 8 100.00 0 0.00 8 100.00
6. Wumsglfuanuuimsmamsunmdsoulasinis 8 100.00 0 0.00 8 100.00
7. Su‘] 0 0.00 0 0.00 0 00.00
NANTENUATUEIAL
1. srvvansrsyulnauaras saUmsimu ATy 8 100.00 0 0.00 8 100.00
2. iswghalnerailurumuity 8 100.00 0 0.00 8 100.00
R 8 100.00 0 0.00 8 100.00
4. fuvdsiiinodoriiudy 8 100.00 0 0.00 8 100.00
5. myassiadnniuidominsolulasinis 8 100.00 0 0.00 8 100.00
6. LU"SEJuLLUaﬂmiﬁwLﬁu%%m@?&lﬁmawmu 8 100.00 0 0.00 8 100.00
7. ﬂzymmwwmsm/mLawammﬂsﬁu 8 100.00 0 0.00 8 100.00
8. YR IMSTALARLATIAVIaY 8 100.00 0 0.00 8 100.00
9. ifnmsuedaiissnniimadnuegerdelummumniy 8 100.00 0 0.00 8 100.00
10. grumgiivesenaiuiunnsEuTEUIBmMLSouTes
izlﬁjlﬂ%}‘l;mmﬂ 8 100.00 0 0.00 8 100.00
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(2) nguNuNsas seazu1NN31 500-1,000 LUAS

AN5197 4-23  Wad1sAteurlnlanaransEnURIInaaunandnarlasulussesnasasig
(szagu1nn31 500-1,000 wAs) (ASA5aW/T1UNNaIAY)

Taifi g 523
panEy $wau | Sevar | swou | Yewas | shwau | dewas

HaNsENUAILAWInEoN

1. duavenininmisneasienasuasnisvudsiangunsal 74 93.67 5 6.33 79 100.00
2. @U9AITUNIUAINNNTADAS191ANTLAZ N TALUANYUET 75 94.94 4 5.06 79 100.00
3. ﬂé"umﬁummgaﬂaa e werledeanietosdns 77 97.47 2 2.53 79 100.00
4. 3arlo8a1NN13N0AT DI TUAL ALY 78 98.73 1 1.27 79 100.00
5. idannfianssunsHoaseIAS LAY ALY 78 98.73 1 1.27 79 100.00
6. esvursthansuanimvRulumsUSuiug uasimvianainns

L : ' 78 98.73 1 1.27 79 100.00
noas9

7. 119997193 ARTALAZ ARYI19N159519991NTaUTIN AN -0 0
Tasenis ) 7 97.47 2 2.53 79 100.00
8. Slus] 0 0.00 0 0.00 0 0.00
NANTENUAUGUNIN

1. Isaszuumadumelaanneuas oosann1sneasIA15909
Tasenis ' 7 97.47 2 2.53 79 100.00
2. dsmasaszuunsiaduannidsssuniulunisneadeens 78 98.73 1 1.27 79 100.00
3, fnsuninszanevedlsaiade/lsaRnitearnussnusnedy 78 98.73 1 1.27 79 100.00
4. gUiRmmnnisneadsemsdedaymisingeg flonvasiiniy 78 98.73 1 1.27 79 100.00
5. @59AUATYA ANTIAEY LAEAIIANATIA 78 98.73 1 1.27 79 100.00
6. unselifuanuuimemamsuwdlugnuseulasms 78 98.73 1 1.27 79 100.00
7. 5146] 0 0.00 0 0.00 0 0.00
NansENuUATUE AL

1. puiiiendousinganaunulussezneasnweing 78 98.73 1 1.27 79 100.00
2. Yeymewanssu/eEnAn iy 78 98.73 1 1.27 79 100.00
3. ssuvanmsylaauazassgUnsImLATY 78 98.73 1 1.27 79 100.00
4. fnmsenuaulugmuiuiu 78 98.73 1 1.27 79 100.00
5. wswghalnerluuauity 78 98.73 1 1.27 79 100.00
6. Su 9 0 0.00 0 0.00 0 0.00
fun : draalneusem n3u WUl Budiiese $im, 2567
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AN5197 4-24  wad1steMnNIadaransENURIInaaunandnarlasulussesaiiunng
(szagu1nn31 500-1,000 wAs) (ASA5aU/T1UNNBIAY)

laidi & 394
NANIZNU . Y . Y . Y

U Sowaz | Yoy | Fewar | dwou | Sewas
HansENUAIUEuIAdoN
1. {uareasaINTneuiidn-00nlATINTg 73 92.41 6 7.59 79 100.00
2. desdannnsnsudidn-eanlasanis 75 94.94 4 5.06 79 100.00
3. nauwiuningares 1ide warledeanainsoeus 76 96.20 3 3.80 79 100.00
4. M“aﬁlaﬂi]’lﬂiﬂiﬁﬂ'ﬁ 7 97.47 2 2.53 79 100.00
5. dndsnlasims 77 97.47 2 2.53 79 100.00
6. gUAMNIINNTI99 195U 7 97.47 2 2.53 79 | 100.00
7. 197994917150 ALANKAZ AV AL 76 96.20 3 3.80 79 100.00
8. N13957193AATAIINIDBUALI-08NLATING 76 96.20 3 3.80 79 100.00
9. Suq 0 0.00 0 0.00 0 0.00
NANTENUATUGUNIN
1. lsaszuumadumelannlodesosudanlasinig 76 96.20 3 3.80 79 100.00
2. dWaraIEUUN M BUINEBITUNIY . 76 96.20 3 3.80 79 100.00
3. finsunsnszanevedsadnse/lsaRnidouiniu 77 97.47 2 2.53 79 100.00
4. lisugUiRmmainsaswdidn-eenlasenis 77 97.47 2 253 79 100.00
5. @579AULA3EA AINIIANEY waEAIIRNGTIA 77 97.47 2 253 79 100.00
6. sy lifuanuuinsmsmsumgseulasins 77 97.47 2 2.53 79 100.00
1. Su‘] 0 0.00 0 0.00 0 100.00
NansEnuAUEIAY
1. srvvansrsyulnauaras saUmsimu ATy 77 97.47 2 2.53 79 100.00
2. iswghalnerailurumuity 77 97.47 2 2.53 79 100.00
3. finsfanuaulugurudiui 77 97.47 2 2.53 79 100.00
0. funasiinendouiuiy 77 97.47 2 2.53 79 | 100.00
5. myarasindmnniuiesinsalulasins 77 97.47 2 2.53 79 100.00
6. LU"SEJuLLUaﬂmiﬁwLﬁu%%m@?&lﬁmawmu 77 97.47 2 2.53 79 100.00
7. ﬂzymmwwmsm/mLawammﬂsﬁu 77 97.47 2 253 79 100.00
8. 1WYBIIATTILAUAALAZ TIAN AN 77 97.47 2 253 79 100.00
9. ifnmsuedaiissnniimadnuegerdelummumniy 77 97.47 2 2.53 79 100.00
10. gamniivesermeiiutuansyuuszuiseuiouves
53U1]U§U%Wmﬂ 7 97.47 2 2.53 79 100.00
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AN5197 4-25  Wad1sateurlnIlanaransEnudaInaaunandnarlasulussesnasasig
(szaza1nnd 500-1,000 LwA3g) (da1udsenaunis)

aidi 3 391
NANIEZNU - 5 - 5 - N
AU I Soway | VU I fowaz | duau | Yewaz
HansEMUAuAsuIagon
1. fuageasnnnsneaivermskarnsvudsianggunsal 12 92.31 1 7.69 13 100.00
2. @U9AITUNIUAINNNTADAS 19 1ANTLAZ N TALUIANYUET 11 84.62 2 15.38 13 100.00
3. ﬂé"umﬁumﬂ;ﬂaﬂaﬂ hide uaglodonniaiosing 13 100.00 0 0.00 13 100.00
4. 3arlo8a1NN13N0AT DI TUAL ALY 13 100.00 0 0.00 13 100.00
5. thidsanfianssunsieasnserasuayALIY 13 100.00 0 0.00 13 100.00
6. vioszunethansuantuAlumsUSURLA uasAwianainnis
L ) ' 13 100.00 0 0.00 13 100.00
ARGERN
7. M15997195A0TALarAinY119N1159919991050UTTNALEN-09N
' 11 84.62 2 15.38 13 100.00
TAsens
8. 5"14‘] 0 0.00 0 0.00 0 0.00
NANTENUAUGUNIN
1. Tspszvumaiumelannduageeainnsnedinewin1syes
) 13 100.00 0 0.00 13 100.00
TA9A13
2. dawaresyuunmsiebuandessuniulunisneasnsenns 13 100.00 0 0.00 13 100.00
3, fnsuninsvanevedlsaiade/lsaRnidearnussnusnedy 13 100.00 0 0.00 13 100.00
4. gUAwnanmsneasenansietymeineg flenvaziintu 13 100.00 0 0.00 13 100.00
5. @519ANULATER AINTIATEY WaEAINIANATIA 13 100.00 0 0.00 13 100.00
6. dunseliivanuusmmamsuwisluud naseulasinis 13 100.00 0 0.00 13 100.00
1. 5"14‘] 0 0.00 0 0.00 0 0.00
NANSZNUAUFIAL
1. puiiiendousimganaunulusseznoasnweing 13 100.00 0 0.00 13 100.00
2. ‘szymmmpﬂﬁu/mLawamﬁmﬁu 13 100.00 0 0.00 13 100.00
3. sruuasUlnAuaranssyUnsRLRTY 13 100.00 0 0.00 13 100.00
g fmshenuailugudioiy 12 9231 1 7.69 13 100.00
5. waswgialassalugumuity 12 92.31 1 7.69 13 100.00
6. Su 9 0 0.00 0 0.00 0 0.00

A : dr5ralesusem nsu Bull Budese 318, 2567

28




AN5197 4-26  Wad15IAYRYRNIIaRaNANSENURIInaaunAanIariasuTusT e A iunng

(szaza1nnd 500-1,000 LwA3g) (danudsenaunis)

laidi & 394
NANSZNU . - 2 5 : s

U fovar | Wwwou | Fewar | dwdu | 3ewas
HansENUAIUEuIAdoN
1. {uazeasaINTneuidn-0onlATINTg 11 84.62 2 15.38 13 100.00
2. \@89R99n50auRd-80NLATINTS 11 84.62 2 15.38 13 100.00
3. nauwiunnyartes 1ids warledeainansnsud 13 100.00 0 0.00 13 100.00
4. yarloganlasans 13 100.00 0 0.00 13 100.00
5. tidsanlasinis 13 100.00 0 0.00 13 100.00
6. qﬁﬁm@;mﬂmi%mﬂﬁwfu 13 100.00 0 0.00 13 100.00
7. 1970901ATUINAILARLAE AN AL 13 100.00 0 0.00 13 100.00
8. N3a59sRNTRIINTOBUAIII-0DnlATINTg 11 84.62 2 15.38 13 100.00
9. Su‘] 0 0.00 0 0.00 0 0.00
NANTENUAUGUAIN
1. Tsaszuumadumelaanlodesasuiannlasanig 13 100.00 0 0.00 13 100.00
2. denaneasruunsinuaNEeesuniy . 13 100.00 0 0.00 13 100.00
3. finnsunsnszanevedlsannde/lsaRndeanniy 13 100.00 0 0.00 13 100.00
4. lisugiRmmannsaswdidn-oenlasenis 12 9231 1 7.69 13 100.00
5. @59ATNATEA AIINTIATEY LaTAIUIANAIER 13 100.00 0 0.00 13 100.00
6. wnmsElTudauUs I sumdsaulasinng 13 100.00 0 0.00 13 100.00
1. S‘u‘] 0 0.00 0 0.00 0 0.00
NANSENUAUFIAL
1. srvvansrsyulnauarassaUmsimu ATy 13 100.00 0 0.00 13 100.00
2. iwswgialneanluuauity 12 9231 1 7.69 13 100.00
3. finmsdsnuauluguuiuiu 12 92.31 1 7.69 13 100.00
a. fluvdsiinediaiu 13 100.00 0 0.00 13 | 100.00
5. msesasindmnntuiesmnsalulasenis 13 100.00 0 0.00 13 100.00
6. LU"SEJuLLUaﬂmiﬁwLﬁu%%m@?&lﬁmawmu 13 100.00 0 0.00 13 100.00
7. ﬂzgmmsuigwmsm/mLawammﬂsﬁu 13 100.00 0 0.00 13 100.00
8. 1WYBIBIANTUILALAALAL AN 1AL 13 100.00 0 0.00 13 100.00
9. Asanunedaiiosaniinadunegendslummunniu 13 100.00 0 0.00 13 100.00
10. gaungiivesonAifisunnsruusTUemLSeuTes
33U1}U%’U1mmﬂ 13 100.00 0 0.00 13 100.00
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GREEN ENVI ENGINEERING CO., LTD.

289/115 vyl 4 auvlanty duauzvufe Sunaflesgrrungisnil Swdngmegisd 84000 (dnlnalug)
24/1 vgffl 6 dnuavinge Sunethuunin Smiagsundentl 84240 (s 001)

Tel : 077-961924 Mobile ; 081-7876989 , 094-5653997 Email ; greenenviengineering@gmail.com

Customer Name
Address
Location

Sampling Method :

ANALYSIS REPORT

Report No. : R6801090
Analysis No. :  W68/01090
Report Date : 03/02/2025

Tr3an13 Skye Lux (@n1e &)

wiifl 5 davenn suaeimeay feadagaiugiond Sampling Date  : 25/01/2025

fufvinuma

Grap Sampling

Received Date : 26/01/2025
Analytical Date : 26-02/02/2025

Sampling By Green Envi Engineering Sample Type ﬁﬂmma
Sampling Name Nattawut Srijan
Parameters Unit Analytical Method" Results Standard®
pH (at 25 °Q) - Electrometric Method (4500 H*) 7.50 7.0-85
Total Dissolved Solids me/L | Dried at 180 °C 1,516.0 Taliu 600
Color* Hazen Spectrophotometric ND 5
Turbidity* NTU Nephelometric 218 5
Digestion, Hydride Generation/
Arsenic* mg/L Atomic Absorption <0.0005 sodludl
Spectrometric
Digestion, Hydride Generation/
Setenium® me/L Atomic Absorption <0.0005 foqlaidl
Spectrometric
Mercury* g/l Cold-Vaper Atomic Absorption <0.0005 Fodsif
Spectrometric
S e/t Digestion, Direct Air-Acetylene 0,003 #o dli
Flame
_— " Digesticn, Dire‘ct Air—Acetyl(?ne 0,020 v il

Reported results refer to submitted samplals) only.

1/3

Do not copy partial of this analysis report without official approval,
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GREEN ENVI ENGINEERING CO., L.TD.

289/115 vaffl 4 auulaandy fuanzviadis sunodlessug il Safagrvgiontd 84000 inanilnal)

24/1 wyjfl 6 diuainge Sunatiuudu Sidngssgiond 84240 (w1 001)
Tel: 077-961924 Mobile : 081-7876989 , 094-5653997 Email : greenenviengineering@gmail.com

ANALYSIS REPORT

Report No.  :  RA8010%0
Analysis No. : W48/01090
Report Date : 03/02/2025

Customer Name :  1A59017 Skye Lux {ane &ad) g
Address ;v 5 fruavsen Suneimsaye Sordaasrendsn  Sampling Date  : 25/01/2025
Location : Fufiuduna : Received Date : 26/01/2025
Sampling Method : Grap Sampling Analytical Date : 26-02/02/2025%
Sampling By : Green Envi Engineering Sample Type : ﬁ)ﬂmma
Sampling Name Nattawut Srijan
Parameters Unit Analytical Method" Results Standard”
Digestion, Direct Alr-Acetylene e
Zinc* mg/L 0.015 Tufiu 5.0
Flame
Total Hardness* me/L EDTA Titrimetric 156 el 300
Digestion, Direct Air-Acetylene - -
Manganese* mg/L 0.094 lalifin 03
Flame
Digestion, Direct Air-Acetylene -
Copper* me/L 0.015 TafAu 1.0
Flame
Chloride* me/L Argentometric 439.86 Ty 250
Digestion, Direct Air-Acetylene -
ron* rme/L 0.195 Ty 0.5
Flame
Nitrate Nitrogen* me/L Cadmium Recluction ND lahifu 45
Non-Carbonate Hardness®* Ppmas CaCO; | Calculation 9 T 200
Sulfate® mg/L Turbidimetric 59.947 it 200
Fluoride* mg/L SPADNS 14.732 T 0.7

LA 500 Talatia
Standard Plate Count® CFU/ml Pour Plate 7.4x10

& 13

ANUIANLIURLNS

Do not copy partial of this analysis report without official approval.
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GREEN ENVI ENGINEERING CO., LTD.

Id ar 9 3 Q9 ; ol oel & L= []
289/115 vyl 4 auulaaniy druausvnaie Sunalosgaugiont] Swmdngaugsondl 84000 (Eninenlug)
’ el o oA o Y o o =t '
ENVI  24/1 wyfl 6 duaviiFe dunathuuniy Jemdngsmegssnil 84240 (nen 001)

ENGINEERING
Tel : 077961924 Mobile : 081-7876989 , 094-5653997 Email : greenenviengineering@email.com
ANALYSIS REPORT
Report No. : Ré&801090
Analysis No, : W68/01090
Report Date : 03/02/2025
Customer Name :  1m59n15 Skye Lux (&A1 and)
Address ;i 5 duavene Sunewnzaye Smiagaiugfonll  Sampling Date  : 25/01/2025
Location . : 5ﬂtﬁuﬁﬂmma : Received Date ; 26/01/2025
Sampling Method :  Grap Sampling Analytical Date : 26-02/02/2025
Sampling By : Green Envi Engineering Sample Type ﬁﬂU’lG\’lﬁ
Sampling Name Nattawut Srijan
Parameters Unit Analytical Method Results Standard®
Escherichia coli* MPN/100 ml | MPN Test <11 fraalald
Sample Appearance I Llfindu ldilnznau

Rermark : Y Standard Methods of the examination of water and wastewater 23™ ed Washington, DC: APHA, 2017

= = 3 of ) a = o woow
¥sJggnaAnsznsaninensasaneninagiaandeu For fuuavdninnsfuazuininislumiadvinsdmivntsdety dAudsisaguuas

nstioeiuludadeninfouduie wa.2551 Ussnarlurafommunen @ 125 Aol 85 1 aeiuil 21 naaSniey 2551

52 o o wa o w d o 3 ¢ o £ oo
'JLH?’]%WTFIEJWE]\‘IU@]‘UW!TE UTEw anlidiva udv 1Biuls ueua ABUTALAUN 91NA

ND = ( Non Detectable ) vustfis a599ldwu

L |

Reported results refer to submitted sample(s) only.
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