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auadedinlatividanis = 4.41 ALLLADYY
I"'V
. ':',;“‘f) 4
,.ﬁ.i—.iéx '
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2 dnwnemnaduiudnusedu

21 dwsudiu 1 dofiud

Auidsuyana
007 aoudt Fuuaiacguined .
1ndw dwawida | Tnflaan: HniT dwaiunih Aanul
1 i 3 20 31 20 20
2 ifu 4 20 31 20 20
3
4
5
6
7
8
9
U 40 62 0 40 20 0
Aurdsisisay
suns N smnuatag i
Tndw dwanefla | alasy Hnii dwatni famin
1 ulddu 7 7 6 7
2 4 | 18 19 8 2
3 ifu 2 12 13 3 3
4
5
6
U 37 39 17 12 0 0
Auq
FnuesaF s
TN anuil gwdniush | dwdwiuai \itaadingn LATIAN dali WS R
(duyAns) | (FIEITY) nu
1 duladiu 1 2
2 au | 3 2
3 qfu 2 2
4 a3 2
5 i 4 2
kXY 0 4 0 0 0 10
muvbhagudauyiiouun
o . wihuguA
batiliht qasioun ERYIpI
R 57
1 Tadm (Ruyanr) 40 3.00 120.00
2 dndwila (Ruymana) 62 1.00 62.00
3 Tallasgne (druyama) 0 3.00 0.00
4 dwan (fuyrar) 20 2.00 40.00
5 Hnih (Rruyama) 40 2.00 80.00
6 Aanin (UYAaR) 0 1.00 0.00
7 dwdnlued? (Auyrar) 0 1.50 0.00
] Tadu (#1s150Y) 37 5.00 185.00
9 drodwia (Fis5ay) 39 1.50 58.50
10 |Taflaane (@1s1smue) 17 5.00 85.00
11 dwatuud (§151508) 0 3.00 0.00
12 Hall (ans15a1y) 12 3.00 36.00
13 Aani (F1s170L) 0 2.00 0.00
14 dwawlurdl (FiE1soe) 0 4,00 0.00
15 |efacdnd (f1m1saw) 4 3.00 12.00
16 [wFned19a1u (FHE150e) 0 2.00 0.00
17 [ihéu 0 025 0.00
18 fianauu 0 1.50 0.00
Total 678
Tumhagufiot

21n Hunter's Curve

1813DOC-EIA-SNO1
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ANudRInINhgIgad e IATs

a. Select Parallel/Alternate Pump Capacity
b. Pump Head Calculation

Select Pump Head

Pump Cut-in Pressure

Pump Cut-out Pressure
c. Electrical Power

P= QH/u

p= Pump Eﬁ'lc:'cncy (60%)

I)

d. Pressure Tank

VAV = 19,596 x D* x QR(P3-P1)"*
Nop(QR + 0.3266D*(P3-P1)"*

VAV = Effective Water Volume of Pressure Tank (litre)
Nop = Number of Pump Start in Hour (10)
P1 = Pump Cut-in Pressure (kgficm2)
P3 = Pump Cut-out Pressure (kgficm2)
= Orifice Diameter of Special Check Valve (5mm.)
QR = Pump Flow Rate (Ipm)

VAV = 19,596 x 5% x QR(P3 - P))'*
10(QR +0.3266 x S(P3 - P1)"

VAV = (Po + 1)P2 - P1}. Vo
(P1+1)P2+1)

Po = Preloading Pressure (2.0 kgf/lem2)

Vo = Total Volume of Diaphram Tank (litre)
P2 = Pressure Swith Stop Pressure (3.0 kgficm2)

Vo= (2+1X3+2). VAV
(2+1x3-2)

fivarudurue

2.2 dmFudu 5 de du 8

Audduyana

= 59425

= 250.00

=30
=20
= 3.0

=245

= 47.44

=237.20

= 300.00

I/min
I/min

m
keflem2
kgflem2

kW

liter

liter

liter

(bar)
(bar)

AT s

ERITRIICE AR EEHIIT

Tndy

dwawila

Toflaae

Haiy

dwarud

fianun

4 s

20

31

20

20

U 6

20

31

20

20

i 7

20

31

20

20

E- R R

~ o fw

e

U

60

93

60

40

RUAFIEITOUY

FRTGRY aauit

Anueiasguiugd

Todu

drawila

Tailaae

Hailh

dvaiuin

Aanin

|l lwita | —

ER H]
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5\4']

Funurtasguimd
kR EiRH ot #1989 ua | dwdwluai st 1Adacde Jadss T ——
(AuyrAr) | (8I8150E) AU
1 4u 5 2" 2
2 M 6 2 2
3 o 7 2 2
4
5
F 6 0 0 0 0 6
sauwhugusariiouun
58S qusfound ERITRl] Mijugerein
Ui 74
1 Tndu (Bhuyrar) 60 3.00 180.00
2 daodtefla (druyrna) 93 1.00 93.00
3 Tnilase (druynar) 0 3.00 0.00
4 dwawi (fuyrar) 40 2.00 80,00
5 i (Fruyraa) 60 2.00 120.00
6 fiami (RuyrRa) 0 1.00 0.00
7 awanlua® (druyrna) 6 1.50 9.00
3 Todw (Ms15mey) 0 5.00 0.00
9 awdwiia (s 0 1.50 0.00
10 [iataany (@isisuy) 0 5.00 0.00
11 dwanud (8s150) 0 3.00 0.00
12 Hniia (8187150uy) 0 3.00 0.00
13 Aoniul (AI5150uL) 0 2.00 0.00
14 dwawlua (@s15nr) 0 4.00 0.00
15 |wasaedind (sisisae) 0 3.00 0.00
16 [1A3a0d1977u (R16150) 0 2.00 0.00
17 |undn 0 0.25 0.00
18 Aansuly 0 1.50 0.00
Total 482
sz g
33n Hunter's Curve : GPM
anudasnnigegndmivaing = 457.99 1/min
d‘"‘ -‘}
"&""J\x(
1813DOC-EIA-SNO1 Page 6 25/2/2019




a. Select Parallel/Alternate Pump Capacity = 438.29
b. Pump Head Calculation

Select Pump Head = 40
Pump Cut-in Pressure =20
Pump Cut-out Pressure = 3.0

¢. Electrical Power
P= QH/p
= Pump Efficiency (60%)

P =572

d. Pressure Tank
VAV = 19596 x D x OR(P3-P1)"*
Nop(QR + 0.3266D%P3-P1)""

VAV = Effective Water Volume of Pressure Tank (litre)
Nop = Number of Pump Start in Hour (10)
Pl = Pump Cut-in Pressure (kgf/cm2)
P3 = Pump Cut-out Pressure (kgf/cm2)
= Orifice Diameter of Special Check Valve (5mm.)
QR = Pump Flow Rate (Ipm)

VAV = 19,596 x 5% x QR(P3 - P1)'* = 48.09
10(QR +0.3266 x 5(P3 - P1)'?

VAV = (Po+1)YP2-Pl). Vo
(P1+1XP2+1)

Po= Preloading Pressure (2.0 kgf/em2)
Vo= Total Volume of Diaphram Tank (litre)
P2 = Pressure Swith Stop Pressure (3.0 kgf/lem2)

Vo= 2+ 13 +2). VAV = 240.47
(2+1)3-2)
flamnudubue = 300.00

3 sweviadnlsnlvdniasenns

AMNdanIRin A 50% wasnstdeiugega = 140

W@anauiaviarhidinTasen aan friction loss chart flow rate velocity at 1.2-2.4 m/s,

dnsnsiva = 140 gpm
anavahiinsens

1813DOC-EIA-SNO1 Page 7
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m
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o o &f o o

NeMIfIIMAsgIuszuuhiniugy
Insams @ e3alouda Toma q3uns v

3

o e A W Y ¥ 4 . W &
AvUNANA  WInsannnveni melueins lusaniwu

seyunldtheiiaduematoinznououndy (Aeration activated sludge process, A/S)

YSmaniufveenuuy (waste flow design) 90.00 VY.
Aty 11ef Whszuy (Influent BOD concentration) 250.00 un./a.
Aty 16 eensL UL (Effluent BOD concentration) 20,00 un./a.
Aty msuvanasy 19152 UY (Influent SS concentration) 300.00 0./,
ﬂ'ﬂm'l’i’ll'ﬁru a5V IUARY 80NIL VY (Effluent SS concentration) 30.00 un./a.
vnin 9168 doudhssuy 22.50 nn 1o@A
Usz@niamlunisthseide 85-95 %

] 5 o o - -

o o
DAUWNNIN-INVUASNDU (Separation tank)

nadsuanwiindu (Equalization tank)
UAUDINIANAN (Aeration tank)
fannnznoulille (Sedimentation tank)

aanni e
Yoy (Effluent tank)

[= Y - N N S )

Y o
1.OIMBAMIN-INUASNDU

FBUNMAAZNBUMTN 110N IMINTY Az IR uns pudIUIAY

YSinaniudeanerns,F 90.00 aU.u./AU
szoznalumsdnify, RT 6.00 $2Tua
UY51nsveadaenmn-Nunznou (F*RT/24)

22.50 av.u.
@onllsums 27.00 av.u.
anummnsalumsminvesdnwnnnaznou 20.00 %
A1 BOD Mruduusnmnazneu 200.00 YDA,

203 fuamwiugs

#3513 W8, Qmax 90.00 AU.Y./AU
$a51m15 Imalaondy, Qav 3.75 AU Y.
Aonafinidy, HRT 4.50 .
Y3umsfideams 16.88 QLW
wenl¥fSins 18.75 @au.y.

1814DOC-EIA-SN02-90Q
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& o g

3. 0UANDINIANAN

viminussnn 5TeR (BOD loading,Lr) 22.50 nn.0TeR/Tu

0.94 nn.0Ted/w,
Annududuazneugaun3dlududueinia (MLSS) 3500.00 un./a.
fdadIN s ABUTIIMYAUNT (FM ratio) 0.30 nn.1Ted/nn.mlss

o o ~ S

USumsfanueInIe (V)
MLSS * (F/M ratio}

21.43 AUy,
@enldlTunsduRvernin : 27.00 au.u.
52U NAUANYBITUANDINA (Retention time) 7.2 %Y.
Timinasneunuaiiolusufueine 64.29 NN.MLSS
fmuanstheiminazneusenlunsaz udvufminninussyn Tled 6.67 Wosiud
4.29 nN.MLSS
NMRNAZNBU/EILAART (Solid retention time/sludge aged): imifaezneunuaidelugudyeins

» .

dwuaezneuLYANSoieenINTE UL/

15.00 7u
L]?llmillﬁﬂ]ﬂ ﬁTﬂﬁ/ﬁ'ﬂJ.n.(vniume loading rate) 1.23 nn.diTef/an.u.
ﬂ?mmaan%wuﬁﬁaams"l%’qmmiﬁﬂmn eckenfelder formular: alr+bMLSS
fiMUAA a (eliminate coefficient of BOD) : 0.50 nn.penFIU/NN. 1 ToR
f1MuAe1 b (hypothetical speed coefficient) : 0.20
U310 0nTIIUABIAT (0xygen requirement) 24.11 NN.BDAFIIU/IU

1.00 NN.BBNTFIIU/FY.

arguasans 2.00 (1
Apondnuifealy 2.01 NN.BBATFIIU/HY.
Aaendioui19ese 4,20 NN.DDNTIVU/FHW,
deurnimiineandouaiminussnn Hed 4.48 M
ATWAUNIU/AL. M (mixing power/cu.m) : required 30.00 JaR/an.u.
denlinssurueiniasiiaguli
fdanemes (motor power) 3.70 Aladad
anwannsofeendianldnen3o (oxygen supply/unit) 4.20 NN.DOATIVU/BY.
anuawnse ey lddemniaa (air supply/unit) 55.00 BU.U./A.
il (electricity) 380-3-50
$runuases 1.00 1384

177 311ﬂn°l‘§ timer/manual

AHEY AIU/81.14.(mixing power/cu.m) :duty operation quantity 201.44 Jap/au.y.

13w MEDIA

Organic loading (Fine medium) 0.10 - 5.00 nn.TTeR/av.4.-u
@onlean 1.50 nn.DTed/au.u.-u
USuinsdnanafidens 7.32 B4,
NuNAINABINT $78.40 A3.Y.
pd

1814DOC-EIA-SN{2-90Q 20/12/2018



FUAVDIAINAN Type : Pall Ring

7% Material ; Tnaionidufifinanmuiniugs (HDPE)
e Specific surface area = 120 .,
Bn318UdIUIN Void ratio = 95 %
ﬁ?mmmmq"lu faUABZ AU volume of each chamber = 7.53 . m-‘
Yinnsdedanarsnanimiemiiy = 7.32 o
HuRifveadanaraiiiden1$hse Total surface = 904 .

> 878 i
MTLUISYINNYAMAAT Hydraulic loading - 0.10 it day

ANALNBY

gn51ns Inaimnde 90.00 AL.Y./3U
#5013 Inadudefufi (overflow rate/sq.m) 24.00 AU.U./M3N.-TU
mmﬁmﬂ (water depth) 210 U,
Foamsiuiiin Inaduveafannnzneu (surface area required) 375 AW
denlddudurhguinalaviig (Tank diameter) 2.50 u.
ﬁuﬁﬁﬂﬁaﬁuwﬂ?q (actual surlace area use) 425 A3.4.
Wmasusspiludiuanazneu (water volume,V) 8.42 ALY
520¥AUAUAN (retention time) 2.25 9.
AN MVBIRUIIAY 2 AU (weir length) 2.54 31./09
weir loading 106.30 av.3L./u.
5mnfwﬁn¢1:ﬂﬂmuﬁwm.u.iuﬁmﬂmnau(sludgc loading rate) 3.09 AN.MLSS/A5 3.4 114
dnnudadiunisdouaznounduhdudueinalaly augauiauuaiiGrresduaueinia
anudutuves ss lududueine 3500.00 un./a.
anududuves ss #AAudmnaznou 8000.00 un./a.
FadmensimsBounznoundy de sasims lvamio 3500 (Q+Qr) = 8000Q
Qr/Q ratio 77.78 %
in3esquazneudounduludinnaznou
¥ilaunspang ApUBUNE (type of return pump) Lﬂémquﬁnﬁwﬁﬂéﬂé’ﬁ
ﬁwé’mama? (motor power) 0.25 ﬁiaﬁ'ﬂﬁ
Faarwannsogu'ld (flow capacity) 140.00 an3/ANT
59AMU (total dynamic head) 4.00 ‘JJ.FI’J1‘JJ§ﬂ1
A7WI32581 (revolution) 3000.00 50UANT
Wi (electricity) 380-3-50
fwue’eq 1.00 18304

miﬂ’mﬂﬂ‘i’f timer/manual

1814DOC-EIA-SN02-90Q
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Yobs

Maximum yeild coefficient,Y
Endogenous decay rate ,kd
Sludge aged ,A

Yobs

. 4
wavelsuuazneunrnszme 1@ px

WIATINVDIAZNBULTNVIUABY,Px = 80%
AnudutuveInsnoudun (1-8 %)

Yinmngneudufuindeaiin
@Aefnnududuvanznouudimondinisdes 8 %)
nadnfuAzneY

Phinudauiuaznouiideants

(imfaazneudiunulismiaezneud iy ludiudadvenimaz fauunnin )

PSnuguaznounanIndIuuenmMnnznoy INBuayAse / Asaay

@ @ o

snsims lwamae

d o AY
szuznafuAnineans
US1msnReans
Y511m5959

6.1aaunin
o A
ga51m13 mamae

Qe X Peak-hr.(3hr.)
Yhumshdeams
J51m5e59

sepvihatduie
szuuiniednde

=3 3 o ! ¥ .
wenlene aaa. Noad1e On-site

22119 (@U.3)
MUIYNITAIUIN
fann lugdu 2.195
fanenmn-unzneu 22.50
faSuaniwinge 16.88
fuANINA 21.43
MANAZNBY 8.42
fufunznou 322
faimila 15.00
vaguih 1125
sumsivasu 100.90

1814DOC-EIA-SNQ2-90Q

Idanuersiuiiie 20.00 was 1wou 1y

YA 1+kdA)

0.30 Af.vss/NN. BOD/ Y

0.065
15.00

0.15 nf.vss/nA. BOD/AY

1134

o1y

Yobs x BOD load

3.43 Af.vss/U
4.29 nn. SS/AU

10000-80,000
429

0.0536

60.00

122

1.61

90
4.00
15.00
16.00

90
3.75
11.25
11.25
15.00

3.40

A2119 @1U.Y,)
faai1a On-site
10

27.00

18.75

27.00

8.90

5.95

16.00

15.00

128.60

un/a.
nn./AU
av.u/Au
M
GHTRIA

avy.

IR
a1,
av.u.
IR

v/
GO TRV

av.a.
ay.au.

was

ay.u.
av.u.
oy,
av.y.
[s§IR N
avy.u.
au.y.
al.u.
ay.y.

=28
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A mus misennvussuuiminds | Iao mnavimnsdanedeunradsemene Audadai 1 wa. 2540

Wastewaler Engineering , Metcalf & Eddy , Third edition
msaruquguaszuuimingy aunsimairdsnssudunades ypnansiuminndy 2537
nmsinausuarduuunies” matianmsaruguaiaszuuihtminge ednldszaninm

£ WM

Sud 30-31 Turew 2542 o Woaduuwl aortuduaTuma TuTad
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FLOW DIAGRAM FOR WASTEWATER TREATMENT PLANT



TumsAmIMssuuhtRureAu6adn vy

A _a -~ a ¢
Insams ¢ @ edalaiAn lama g3uns Dy
gy
fifa
i i) o 5 SR
Truuti ARy : dasnuon iy il
Y RTETL AR PTATYRbI LY : dwiuihideinavieanuaziamng

naninamilunisesnuuy Aeya

1. Shnaninduian = 8,780 am3/ v
2. mtuduveailealinindiiivszuy, BODint = 1200 un/ans
aududuveailedlnifefieonainszuy, BODerr = 300 un./on3
dszdnsmnmsmdniilon = (BODinf - BODefl)
BODinf
- 33%
3. Uhnoniidoitanam, F = 8,780 B3/ M
= 8.78 au.siu
4. mizmadumInamaalugiTed, L = 7.32 nn.iiled/ T
"m‘saammu |
1. faan lugiu
iveusnlushumziiieeno iy
szazNMIUNSANIAY, RT = 6 alua
Ymnnsveadadn lviiu = (F*RT)
- 2.195 TR
= 2195 ans
2. Wiinusvessouzvesd nihiiafisnanmsesniuSuRlF NS
ANTTOUTUDAN LA AUTIOULVDINIIIA
i fanenmsesnuuy
Yhnmsiadn luiu, dns 10000 3ns  >= 2195 Ang OK!

s
L=
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Tnsams
L2
fina
uild ;883
manzauiy RIGIETT
" : R a a dao =
szvuhadily szupiimihndsuuu@semaviiaiiidanaadams

mAninaa lumseeniuY (Aega)

‘ﬁagnmmammu

1. mileddnszuy =
2. Pwmanindesiv =
3. Piunanindeiifa =

4. milednileghnindufidhiszuy, BODin =

miledfiflegluindufiesnansyuy, BODerr =

Usginsmmmsmidaiiled

-
o d o

5. mszmsdundiianunlugyiled, Lr -

6. IN90% (Separation Chamber)
enpnnin, veauds uaz WiRamsdesamudalfpadenszurumsliliema
sepznatlumsdmfusinguneludy, RT =

USunsnanunvesdaunsos e

dszamsamlunisen U1ed =
=4 -4 5/ L =3
filef Mhdunseufneinia =

=S =4 \J -
filedlnan ihaunseufneima &

7. GUANDINIA (Aeration Tank)

aday

250 UnJang
3 ALY
3000 anu
250 uN./ANT
20 un/ang
(BODin{ - BODeff)
BODinf
92%
0.75 ansiu
12 Falua
F*RT
1.50 av.u.
20%
200 Hn./Ang
0.60  nn.dlef/ v

A‘l I3 e & : =l v o = o £ I
mamstihdmib@edisgdunididesmsema  Tasluszuveziimsdinemalsiun

gﬁuw‘%‘&?;s?{mmsmmﬁimmm%Eu
7.1 @uAueIMA (Aeration Chamber)
suznalumsAnfinEy, RT -
ﬂ%NMSﬁH?IEI#QHNﬂﬁ!ﬁWﬁH, F =

Pmasdiwfneinia =

72 fRnmsdufneima (Aeration Tank)

MHUAMIINIEIN F/M =

10

3.00

F*RT

1.25

0.3

Halue

v

.

nN.BOD
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e

7.4

mszmsdunidiamualugyiled, Lr
i1 MLVSS Nanualudufinema
fi1 MLVSS

i1 MLSS Nanualuduineimna

mpududin MLSS Tudufinernma

Winnsvesdafuemandnsld

Pimnaeniefidieants (Air Required)
Hnawendouiifieants, 02 required
A ar = ﬂ‘ o = =)
a Ao Fudszamsmsmdniiled
a Ry
Lr e mazmsdunionanualuziiled
M A a y ¥
b Ao FulssEnsonTimisdenaalss e
Hmnnsvesdaineima

Sa e A1 MLSS fianualudanuema

RunaeenFoufidients, 02 required
fnisazasveseendioului
nmeondionluemafigamgii 28 C

Pnnemafifieams, Air required

Safety Factor
Tau

i@en}4y Air Pump 31 AP-80L at 0.15bar 69w.
91U

fAna1d
BOD Loading (hd3ufinesinin

Y]

¥iinvasdiingg Big Bio
IR PR

HAURRI T Ul

Pnadanas

PSmnaiuiindnma

ANUHINVITUT IS

PBnagdunid
F/M ratio

F/M ratio aenuuy

]

I

I

0.60
2.00
0.80
2.500
2500000
2000

1.25

AN.MLVSS-Tu
AN.BOD/Tu
nn.

Y84 MLSS

an.

Hn.

un/ang

v,

a*Lr+b*Sa

0.50
0.60
0.10
1.25
2500000
2.500
0.550
3.0%
0.277
66.19
45.96
1.50
68.94
81.00
4.86
1.00

81.00

0.66

105.00
0.30
31.50
70.00
70.00
2.21
0.27

0.30

11.02 /nN.BOD
nn.BOD/TU
nN.02/kgMLSS-34
TR

UN.MLSS
nn.MLSS

nn.02/Tu

AN.02/aU.1.81017
auueIMA/ U

ans-omasni

ans-o1maand
- =i
ans-enai
AUV,

2k}

dns-emanni

nnsu

715.30./01.1.-A N 709
YIRY

5.3,

Tunsou

nfumaa.

fin
NN.BOD/NN.MLVSS-Tu

NA.BOD/AN.MLVSS-TU



8. TIHANAZNDU (Sedimentation Chamber)
wusnaflummnﬂznau (RT)
USnanindenavum, F

UInnsdiuannzneu

o &
80510717 Iadunewun (overflow rate/sq.m)
& oda "
Hunfiveadannnzneu
P _
ApamIHuNAININeIN (surface area required)
o, 1Wisuivvaussouzvednihtaimoinniseenuuuiuiliaineda
TR TTEA T R SRR o]
AWI0INNITOBNNLY
1. FSunmsdunses, av.u.
2. YSnmsanudineima, av.a.
3. Yo mahidesnts, ans-omannn

4. immsainanazney, av.y.

1.82
1.40
81.00

0.42

2.5

3.00

F * RT/24

031
24.00
0.22

0.125

Halua

[ TRINGN

STRTH
N TRINGE R TR I
ERTH

TN,

VR L TEATL RS FIRb o}
Minuesa

1.50

1.25

68.94

0.31

OK

OK!
OK!
OK!

OK!
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51601300NUVYTZUINTA Aerosol 2InSzVWINTAYIUTE

a a a a d
Insams @ o3alaida Tama q3uns Dy

¥

Iayaoeniy
¥

Avazindudszuiniminge hmereeinmeluoins lusanidu

daw o -~ ’ - e
sauui i dhstiafueimadsanznouBvundy
i

L Aerosol 91032 UUVIVAHIAY 90 aL.4./.

- o
USinaniufuoonuuu (waste flow design)
anudiud 1108 szuu (nfluent BOD concentration)
Aty 11 1od sonszuy {Effluent BOD concentration)
AU Ay asuvIvaos (s Y (nfluent SS concentration)
aaadadu aTvIuany 9eAIUY (Effluent SS concentration)
I Y
vidn 1 1e@ newdhszuu
winudnemefondenldnieluszn

- gy A = o gy
wonlfinsoudnomariiagylii
fdauBInD3 (motor power) (DAY DINIA)

o4 . . .
mmaso ey 1daemns o4 (air circulation capacity/ unit)

1.1 133104 Aerosol 91NLATHAANBINIA

: »
YSnammannaiaadyeinin favua -
USiwoengioui 193 sfinnwdmi 3 was lugvesoime

. H a = ¥

Hraues s snmsduyuinlénwlussuy -

seafty factor
;i
SruATIMIHYUAIULS £
w ¥ -
favleosa -

¥
Fahul5una Aerosol ign@spaninszuy =

5

1.2 13310 Acrosol 91nUminTavudu

- drutiodn vl »
@ oW

Aerosol MIngzuy 1Famareiu

. .
faiualium Aerosol ignAseannnizuy =

- @unInMAREABL =
Aerosol 9nszuy iaimeaneiy

»

Faiu3unn Aerosol fignfseaniinszuy -

2
- daulfuanminde =
Aerosol 1nszuu 3o meaaiu

Farhuf5una Aerosol ignAananiinTzuy =

1814DOC-EIA-SNO5

90.00 oUW/
250.00 un./a.

20.00 un./a,
300.00 un./a.

30.00 un./a.

20.00 nn 11 TeR/

- - o
3.70 filadaa
ans/ A

55 DULU/BU.

55 DU/,
10 %
10.0 A3

1.5
6.67 F'Iﬁ:i
6 a1
9.17 aU.u./9u.

9,167 ARS/TY.

10 a1,
20 %

2.00 av.u..
0.083 DU.Y./%¥4.
83 AN/
27 U4,

20 %

5.40 QUL
0.225 2U.U./FU.
225 AR/
19 av.u.

20 %
3.80 av.u..

0.158 DU U./HU.

(1

(2)

(3)

L~ -
TN
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- AUANAZNOU

Aerosol 9an7zu 1o mane iy

oo o ]
Andunlsunal Aerosol NYNAIDDBNBINTTINY

.
- dajoWnmila

Aerosol vinszUu lonaneTu

» ]
fniunlfurne Acrosol fignAasensnszuy

v

5 %

y ;
fniuilium Aerosol Hign@eponiinszuy

13199 AEROSOL

158 B/, (4)
8.9 Y.
20 %
1.78 a0,
0.074 ALY /¥y,
74 AN/, (5)
16 AU,
20 %
3.20 auv.u/.
0.133 U/,

133 ans/ru. (6)

(1) +(2)+(3) +(4) +(5) +(6)

9,841 ANT/FY.
9.841 aLLU./YY.

18 AN/,

nfaruns VENT 910 AERATION TANK a2 SLUDGE DIGESTION TANK. 92Affane VENT 4119

£8" 917 0.50 M wiouldamnioly iensesemaiannein TANK #4na1 nazeginmanlasuniy

nn 2 1dou Tasoindousnih hlyanay lautuiviveslnsinms

1814DOC-EIA-SNO5
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518 seenHUYYIINY Bio gas 9103z UUIMIuEY

2 o ¢
Tnsams 4 e3almida Tama g3uni v

Joynoonuyy ¢

¥ ¥ ¥ » ¥
anuusiududhssuhiminie  hneusnnlueas hisanivu

. »
ssuuildihiianvoimmivinsnoudvundy

anududu 1 Tod (415201 (Influent BOD concentration) 250.00 un./a.

nudndu 1o vanszuL (EMuent BOD concentration) 20.00 un/a.

anudidu ssuvruaes 132U (Influent S8 concentration) 300.00 un./a,

AMudiudu #1500 BBN3Y (Effluent SS concentration) 30.00 un/a.

viwin iTed dowdhsuy 20.00 nn 91 1od/5u
szumihiiaid 3

ﬂ?mmﬁ'u?mm)mmu (waste flow design) 90.00 aL.U/2

3ua Sy ludawnnin
' ¥
Auramlsuim cop Analuvesszuy
fmualidszannmtumsmia Bop meludwsnmnmidy 10%

o |

R385 1313 BOD/COD ﬁm%’uﬁyuﬁuw TU 0.67
#afu cop Afia (10% x 250 x 90)/0.67
3,358.21 n.COD/Y
2 Y3 cop smnfanun

AnTuil5um cop Rgnfsesnuingzul = 3,358 n.COD/TY

fammTinafaiim (CH) Adavuvesszuy

oiia uAnz 16 nfuupafitnu (CH,) frantuuazmelUluusssnmsi i cob Tuhanns 65 niufiguugiinas
AWMAATEIY B 0.34 av, vealinu(CH,) Ab 1 ATansuans COD fonmIneiadrstann: S5z nsen.2s39.
Seanssutiude mstdamedanm. njammumues : pnasnsalininnds)daluszasaanounmiinuiing

FiAnvuladadl
.
e d

Puamaiimu (CHA) Tuiadu 0.34 x3,358
1,141.79 a./7u
a o s da o v

Pinafalimuinaiugage 1.142 0U.M.CH/ T
& A oo ¥ ' a1 A A e o w W sl z o ok &
fasmufiiaiuluisnsezszgniruszuy Taveszienmniniefu tiariinisiniadauis Biological Oxidation 34910MsANY
wudn aasidenid eminndoulda (Mature Compost)
¥ 7 G “ o ; Fasa ;
Weil Tnsams@onldauiudslani Iezdvinaves puguiszuin 0.002-0.05 w, sauivilo ey, Fadhuefiilimagdunidegunn

a ave aY  Jo a ¥ Y ¢ L . A ae _—

TasgAunidozmuso eond ladmadmubin/aeusy dumiveuTaosn T 1 wataw uazalmivesgdunid munsariiia
o P o = o
fadimulaiSunmadanin 2,400 a/msi-u

Vo P -]
yrumiaffiesesdudTuamaiimu

™ & A o w g - ™
sanimaiijuaisomiala = 2,400.00 fAs./AT.N-TU
' ¥

dFummadmuninaiu = 1,141.79 fns.Au

RgueiimaEanim = 1,902.99 ans./u

¥ vt o e w O a o o = o a Hdaw 9 A o w W
doaldfiuilumsimdamaiimu = daniafounhmaiinmiiine/ sasmesifeannsodiiald

= 0.7929 Ay

.
t_..../’ i
- L
s {« :
e
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wonldinAuning

nin = 1.00 u,
un = 2.00 .
an = 1.00 .
fluRifaeda = 2.00 FERY
> 0,7929 A7.2 OK

. e 4 . o ; .
Inulnsanisezfawivninaumuunaszy ffogues 15aunsises ko deauniman nazhinis)gndu W3 s eie i
- . - . < ' \ A P . o {4
fmulszmorn@uinmieflusnu 4 uo Ssesllmhnvedasmidwtuaeu diefeaivlilimeluvefiamsgadu mimiveznay
NofuAuiumiedly

(*81384970 : J.Nikiema.R.Brzeinki.M. Heitz, Elimination of methane generated from landfills by biofiltration, Table 2-3,P266,268)
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-y

o~
Tasen1s @ a3alafa lamna a5uns Uz

] L 7 ;’ g’ 9 W
SHMIAIRIMNITIBRITAUI AW 8]

MumswImnsihsadiaule

e od ., o o [ o
PfEIUMILIUALE" = 65.96 Qnmﬁrfmmhu
& da a
WUNFLTE -~ 44913 AITHINAT
daTnsTuinvaIfu = 10 TaRUAT Y

= 0.010 LRSI

£ 4 . o A A o f
(Y : ﬁﬁlkﬂﬁﬂq'ﬂ“u’l. 2.9731Y HULIRITG)

A8 v, ar ¥ o <3 a o
nanFEnsuTainen hiazaui = 6 T8/
[ x> a a & da =
aaTNITnTasduUInMAUNRIN = 449.13 x (0.01 x 6)

= 26.95 gnmﬁﬁmmﬁu



AANWIN 9-5

STIENITATWIMISUUIZU LW IR W




£

18 N1TATUIITEULTEUNEIUN

: o ¥ gy o oo ox
A HANITATUIUEATINTIZ LN NTEANTHRUNNBUARNLT LASANTWRLAVAIN WAL UALT Al

nMFAUONAY Q 1ntluas 1993 Rational Method Taeiisaazidan Ml

AINGAT

. . X . , ..
ANNTOAMINIMIATY C 2aRuiiiaTanisuazioainarluamuinzeniy anmunauuazuan i laranis e

o

%
0.278 x10 C.I.A
AMTINNTITLIEUN

< X
fulsrAnsnnsluauaarashiun

. -

ArudunA gL 5 T
[7.600/ (1, +40)] - 34
X ol g ¥
AuRfuLRessUNsUnean

AINITTINFI VBN

1. AUAUMIEASINITSEUNELNNRUNAIUN RTINS

A o ' w P
1.1 wuilasnisioun simunlau awun =

1.2 A1 C nouwmunlaranis (sn519) =

1.3 wanisluasauinanadl (i)

.
Taranis : & eFaloiiia lona giund e

; gNUAAIHAS AR

; Saan/galug

: ANTWIUNRT

-
z um

2,769.60
0.3
¥ 5 4 ¥
AT wauuRERT LN +

waniualuviehszunenin

' o 4 & 9 iy ¥ w & o 5 ¥
rApunsimun Wit Fulilivassuei dadunainisuasmusazead () wildRan

¥ & i ¥
nan lvauuuRssuned (t) .

= = & d B
L= s:ﬂ:wwﬂnﬂwqmmwum:mum =

AMUUAAT n AU Impervious Surface =

ANTNATALDLNTBEARU 1:1000 =

1814DOC-EIA-SNO4

Tl BanTTinaruRALe () =

0.67[Lns 1

60
196.8
0.2

0.001

-0.5.0.467

0.67x[196.8x0.2x0.001 ]

18.68

p
U

AT INLNAT

LR

W

o

T
Camrmpi

A Jk;' N
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1.4 A1 Q Wiy nauAmiunlAsanag

UWNUAY !

ANGRAT Q

Q nou

2. MSAMUIMUIBASINITIELNBUMAIAAIUNTATING

P v o - & &
2.1 WNV\T?’?\’HWTHﬂdﬂ'\?Wmu'lﬂﬂu']ﬂwuﬂ
2.2 A1 C waarimunlaTanag

x4 -
- WuhoIATUnAguAY

) o
. FUANIIINIBUBNEANT

¥ o
- AuRADuInNauananAg

L

TneiiFn C Aail
. X -
fin C 1a9RuneAsUnAguAY
' g -
i C rasiiuinisiamauenenang
1 ]
A1 C 1askundin

FaUAN C 3

S}

2.3 WAINITIMATINATTBI (L)

- wanArinarudizanin )

naInITinaTINAeI (t)

- - : - o -
Tasanas : & etalmia lona giund

[7,600/(18.68+40)] - 34

95.51 findmadalie
-6
0.278 x 10 CIA

0278 x 10° x 0,30 x 95.51 x 2769.6

0.022 gnuIARNAT/AUNT
2,769.60 AT NLNAT
1660.00 ATINAT
657.13 AT NINRAT
452.47 FNTINLHAT
0.70
0.90
0.30

[(0.7x1660) + (0.9x657.13) + (0.3x452.47)] /2769.6

0.68

¥ 3 y ¥ ¥
wANN s LUNERTZLNEEN + watdn Tualusassunen

+1annrivalurieszunaun

0.67x(Lns >

X d K Al -
- ﬂﬂ'l'WWuﬂi‘::‘U']Hu'ﬁﬂ]’ﬂ\!TﬂNﬂ‘iTﬁ‘)uﬂﬁﬂ&JﬂﬂWuﬂﬂﬂf“lf‘}u‘ﬂ'lﬂﬂ?ktﬁzﬂﬁd'}\li‘ﬂﬂ“lﬂuﬂﬂ'?]']F‘l’]i‘

fatii NMYuAAT n @ Impervious Surface
ANNHANATBIHUAUL 1 11000

Anuun liqalnagaundamersuneinilszaznng

- AT AN rtwasandinras ()

- maninlvalusersunein

s RAINATNRLaTELNEn IarzLIB Inagn

1814DOC-EIA-SNO4

0.02
0.001
30 IURAT
98.4 N,

0.67x]98.4x0.02x0.001 1%

4.61 un

e
60 g A

5/212019
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Taranns : A atalodia lama qiund O

e B - 1nxAxR”xs"™
n = dunlszAniAumguss = 0.016
A = furwtingin
P = Wunaudn
R = Hudraulic Radius = A/P
s = ATMANAIBEN 1 : 200 = 0.005
r'm:'l.l'lf_lﬁwu'm 0.3 1AT-% 0.2 LUNT ﬁuﬁuﬁwﬁm = 0.06 ANTIHAT
P = 0.6 AT
R = 0.1
$N9TLNEINTA 0.3 (RS X 0.2 1LAT 1 = 60 Wng
unuAn Q. = (1/0.016) x 0.06 x 0.1°°x 0.005
= 0.05713 gnUAATHAAUR
?Nfzmmiwmm 0.3 Mg x 0.2 1um7
Q = VA
v = 0.05713/(0.3 % 0.2)
= 0.952 wagAund
Auananaantinlnalusaszuneia
e ralusersuoing 0.3 WRs x 02 WA = AYNENATRITTELNINN
AwFanTiva
= 60/0.952
= 63.02 Eivay
ety = 1.05 W
- naniuRluessunetin
§2 :‘mw'\nqmE:uF”!uvi‘aszumﬁﬂﬁaf«;m:mﬂﬁﬂnmﬂ = 145 HRe
e i = 0.312/n x D" x 8"
n = sz @vi Aanuassy = 0.015
D = R uEnang = 06 AT
S = ATINAIAIEEN 1 400 = 0.0025
Yiassinain viopounTAETmANTUIA AL AUENET = 0.6 Ry
vigszLmh g 0.6 tims 8419 = 70 AT
Wt Q = (0.312/0.015) x 0.6° x 0,005
= 0.27 gnuAAfinmsAui

5/2/2019
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- 1 3
AMAINTIIRN e rs U BUNIUAA 0.6 LURT
Q = VA

v 0.09 / (Ttd’/4)

0.09 /(T x 0.6°/4)

= 0.942 WATAUW

Aruanavnanin lualuvieszunen

v ¥ >
naninlaluerzuneminnm 0.6 wng = ATHENITEIVIBTELNEUN

Atifanaslug

= 70/0.942
= 74.31 i
Lovinoaa = 1.24 U
Favis A luasandaaain (t,) vAIWRIUN = 4.61+1.05 +1.24
6.90 win
2.4 A7 Q Yy udiEunTATaNIg
WA | = [7.600/ (6.9+40)] - 34
= 128.04 faAwmAT/d T
RINGAT Q = 0.278 x 107 ClA
Q e = 0.278 x ‘FO‘G " x 0.60 x128.04 x 2769.6
= 0.067 qnuIAfuRe/ AU
fAsUdauaaInnisAIuI
Q ALY (Q = CIA) - 79.42 TR C1e
QuAniM (@ = CIA) = 242,09 AL AT
Te AldinnAnLamionh = 18.68 i
inAsnnsyingti ) Ldriaunda = 50.66 AN,
{V = (QUAITHINUN-QNIBUWINLN) x Tc)
Famalasamairdaunmsuisnifiaiug 60.00 AU.N. > 50.66 AL OK!

= =l H ar o =l o ' -y
URELATENIATRIGLINIUIAE RS IMSEY 30 AL.N/T2 e iRaAuANmMsIvaaanfitawiasni
18.00 WL T2TNg < 79.42 AL HAlae . OK

< 2 ' ¥ ar
Lw@iﬁ-ﬂ»ﬁﬁ“"lmnqﬁﬁzuﬁﬁ@'ﬂnN']nnﬂnﬂ%u'\mﬂ'\ﬁ'ﬁguqﬂuﬁl NAUN wurﬂ:ﬂﬁﬂﬂﬁi
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faganne : 7 eialndin Toma ghund i

gramsatuaivan i

NORMAL LOAD ESTIMATE

A. Tuandaunana

No. Load Description Quantity |Ltg. & Rept.| A/C Load | Ltg. & Rept. | A/C Load Other Total
(Sq.m) (VvA/Sq.m) | (VAISq.m) | (VA/Sq.m) | (VA/Sq.m) | Load (VA) Load (VA)
A |Public Area
1 |B Floor
1.1 [awiRd s e e aAte 245.13 5 1,225.65 1,225.65
1.2|madusn+Asonsn 1,167.95 5 5,839.75 5,839.75
1.3[fpsFurlszniuewns 59.00 155 9,145.00 9,145.00
1.4|%aamiinsmdusn 21.56 155 3,341.80 3,341.80
1.5{Wpaganiineu 9.80 155 1,519.00 1,519.00
Sub - total 1 21,071.20
2 |1st Floor
21| AnsFevidln s madinalyi e aeies 633.07 5 3,165.35 3,165.35
2.2 aeFutlseniueimng 159.03 155 24,649.65 24,649.65
2.3|SinafusmnuasiAIsA 25.04 220 5,508.80 5,508.80
2.4|%0amsaadumn 11.98 155 1,856.90 1,856.90
2.5|waawiinaumauiy 26.85 155 4,161.75 4,161.75
2.6|vipeelnnszuh 10.72 10 107.20 107.20
2.7|%84 Server 0.38 155 1,453.90 1,453.90
2 8[WeaFusaatingsna 32.76 155 5,077.80 5,077.80
29[finsdniAes 137.19 155 21,264.45 21,264.45
2.10|%aeAia 73.72 220 16,218.40 16,218.40
211 |faufudn 11.11 10 111.10 111.10
Sub - total 2 83,575.30
3 |2nd Ficor
3.1|Ai+Tlat s el 355.84 5 1,779 1,779
3.2[@ine e 52.65 155 8,161 8,161
3.3|%assnatina 40.51 155 6,279 6,279
3.4(veeain 39.27 220 8,639 8,639
3.5|%aspanindaniy 33.42 220 7,352 7,352
3.6/ fpadununnis 33.70 155 5,224 5,224
3.7|vanlguneiuna 93.00 185 14,415 14,415
3.8|%edmans 19.53 155 3,027 3,027
3.0[HealiFypma 7.00 155 1,085 1,085
3.10[¥aTn3 5.87 155 910 910
.M._l. i

1814DOC-EIA-EE0 (uge waads) avin.3296



A. Tuvandaunans

Tn2snas : A eialonia lama ghund T

No. Load Description Quantity | Lig. & Rept.| A/C Load | Ltg. & Rept. | A/C Load Other Total
(Sq.m) (VA/Sq.m) | (VA/Sq.m) | (VA/Sq.m) | (VA/Sqm) | Load (VA) Load (VA)
3.11|¥eamgaanau 5.87 155 910 910
3.12|fieedvinau 143,97 166 22,315 22,315
3.13|viealszqu 38.34 155 5,943 5,943
3.14|vinegamonnas 77.39 155 11,995 11,995
Sub - total 3 98,035
4 |3rd Floor
4.1|anvdlaemudiu 266.60 5 1,333 1,333
4.2|YieausiTing 27.75 5 139 139
4.3|vasln¥ih 16.00 5 80 80
Sub - total 4 1,552
5 |4th Floor
5.1[anvi+riula+miadiu 266.60 5 1,333 1,333
52| Waausiting 27.75 5 139 139
5.3 alndh 16.00 5 80 80
Sub - total § 1,552
6 |5th Floor
6.1 | A +iulat v 265.30 5 1,327 1,327
6.2|Anauihinu 27.75 5 139 139
6.3[nal¥i 16.40 5 82 82
Sub - total 6 1,547

1814DOC-EIA-EEO1

Vo et
y [1} s

S

\

(WUge uAIAT) ANN.3296




Thzanns : A efaloudia Tama giunf T

A. Tuamdaunans

No. Load Description Quantity |Lig. & Rept.| A/C Load | Ltg. & Rept. | A/C Load Other Total

(Sq.m) (VA/Sq.m) | (VA/Sq.m) | (VA/Sq.m) | (VA/Sq.m) | Load (VA) Load (VA)

7 |6th Floor

7.1 avi+ule+ i 265.30 5 1,327 1,327

7.2|Vieausitihu 27.75 5 139 139

7.3|vinslnin 16.40 5 82 82
Sub - total 7 1,547

8 |7th Floor

7.1 [aviHiula s 265.30 5 1,327 1,327

7.2|Vinausiting 27.75 5 139 139

7.3| sl 16.40 5 82 82
Sub - fotal 8 5,130 1,547

9 |Other

9.1|Lift 85,000.00 85,000,00

9.2|Waste tretment pump 15,000.00 15,000.00

9.3|Cold water pump

- Transfer & Booster pump 15,000.00 15,000.00

- Drainage pump 20,000.00 20,000.00
9.4|Venililation 10,000.00 10,000.00
9.5|Cther Load 50,000.00 50,000.00
Sub - total 9 185,000

Total Public Load 405,426

1814DOC-EIA-EE01 (winga uaass) avin 3296



B. TuamviaaWn (2nd - 8th FL.)

*
Te2ans : A e3alouiia Toma ghund e

Room Type No. Unit Area (mz) Load (VA) Co-Incidence Factor Total Load (VA)

SUITE 6 65.20 8,868 0.9 47,887

DELUXE 4 51.00 6,090 0.9 21,924

10 69,811

DELUXE 2 51.00 6,090 0.8 9,744

SUPERIOR 3 5 46.60 5,694 0.8 22,776

SUPERIOR 2 3 46.50 5,685 0.8 13,644

10 46,164

SUPERICR 2 2 46.50 5,685 0.7 7,959

SUPERIOR 1 8 42.75 5,348 0.7 29,846

10 37,905

SUPERIOR 1 10 42,75 5,348 0.6 32,085

10 32,085

SUPERIOR 1 15 42.75 5,348 0.5 40,106

STANDARD 46 42.75 5,348 0.5 122,893

61 163,099

Total Load (VA) | 101 349,084
A muTuasdiunaN 405,426 VA
B Tuamiesin (2nd - 8th FL.) 349,064 VA
794 A+B 754,490 VA

mnaviaudasiaunm 1.25 winnaelvuan

754,490 VA x1.25

943,113 VA

Wanwiaudasuuin 1000 KVA 41u2u 1 4m

o Aad A
UHEIR 1 Woeganinuil

TuaalWin =

9

|-

HINW 55 ATNHAT

[Q0xiTRa (A9.30)] + 1,500 VA.

1 v ]
2 W TARHAWATL 55 Asamas w180 mimamms

Tuan i = [90xAuTINa (M9.4.)] + 3,000 VA.

]
-

3 viasgannNunN

i

4 FuddounansdaluanTniin 10 vam®

i 1
5. viaagaFiuAn Tuan Wi = Auf

1814DOC-EIA-EEOD1

5

B9 (ATH.) x 155 VA

ANN91 180 Asmns waniin = [00xNuRYes (R7.2)]+6,000 VA

(WE{S UEIAT) aWn.3296
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asans : 7 838 Toiia Tane giund U

FgmMIAUINAATERE I NN lEna U I uAesEIAN

1. sruulaRugeddng

230.134.00 U WRaY
- A Y
2 mi‘ﬂqqummwm‘muuﬂ'ﬂ

3. dawfusruuidagude
v
Anflusesar 1.5 aaaBurnunsEiWwiavanuaiinas WinWwindu_ 15,00 kVA uazAadiusnv
44.640.00 U MAREY

Eemet i, 4t I

4. nsARRAATEIRUINAWTLgUTRnduliRY

u

1.021,136.00 L mihaw

6. sruudAninngluanang

WHNBIUR
1.8 s M I = AngalWih x namneu

2.5 un sl Wi s e 1 sien = Waunis i IWinsia 13w x 31
3.dszanournldanareden = Bununs i inihse 1ideu x 5

gy o
4.An Wi Rugau 5 umdewas

1814D0C-EIA-EEQ2 e e
(WBge UAIAT) aWN.3296
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AR =,
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A
Folasoms
A -
Tousian
TRAVUIIIH

4
naalasams

& d e
UIaNUNUIUaIMA

ANe
u

1A INIBUUNNBAL
o s =
WnIaiie

6,000.0 @TWLUAT

mwgo'uaw?nm (FL.to FL.) 22.95 L4es

fin OTTV 18991917

f1 RTTV 28301913

27.78 04 @8 @11UAT

10.00 a4 da ANLNGT

saazduaa OTTV waz RTTV

prba TS auRe 592

53.46 26.61 Ta6 da anaues

F06 68 NT19UAS

396 fa NNIUAT

306 fa INTIIURT

20.09

71.62 28.74 106 do anaNeI

-

- - AR o aNTNLNeI

00 @8 NPT

a

- - Fad do MaNas

20.09

59.32 29.41 06§ e e

o

- - ad fg eTNUAT

T06 @8 aTAaT

T09 da AT

20.00

65.61 26.51 06 fa A1TNNAT

B - AR Ao NTYAT

4

- - A6 fla e1TNAT

= &

- - 060 fD ANTNURT

10.00

= 10.00 T06 o ANTINES

Calculated by OTTVEE Version 1.0a C;J
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o a a P - el v d
dalasanis @ oSalalda lana aIunsis wHN-2
A a 1
TouSiane nifie
TURZBEANITAIMIAT OTTV uaz RTTV
s . T 4
TRRINUNIT BUG NS NUN U TD SF SC Q
(sq.m.) (W/sq.m.°C) °C) (Watt)
A a
TUMIN-10  WWIAY 905.0 2.000  10.0 . - 18,100.00
A s
TUNNIN-11  WWINU 481 2100  10.0 . . 1,009.05
o & f
TIHMNIN-12  WWI LUTIuae 2138  4.800 0.0 1114 0480  11,428.21
a ar i
uNIN-13  Wikalusoume 191  4.800 00 1114 0481 1,023.08
X d o a
s NUNHIINY 953.1 ANS1IUAT
Q VOIHLINY 19,109.05 1O
fin OTTV PaINwIny 20.05 66 da ea1s0ues
A A e %
AN LS auas 232.9 A1TNLNAT
Q VoI 1T IuRS 12,451.29 106
f1 OTTV V23N lUT IR 53.46 a6 6o aNTIIUAT
] v v g w ,
A1 OTTV U2IHUIf Uik 26.61 64 6o 5719106
TRRTIWMS | TRANI NN U D SF scC Q
(gm) | (WigmoQ) | O (W)
= e
uNTN-15  WINY 6127 2000  10.0 2 - 12,254.00
a as
TIUNIN-16  HBINL 625 2100  10.0 : . 1,312.50
- a i
PUNNIN-17 Kb ldSouas 1206  4.800 0.0 1790 0.401 9,304.64
P a i
IOMIN-18  WHIlUTIneEs 6.6 4.800 0.0 179.0 0.381 450.21
PPV NUNHUITIY 675.2 ANSIIUAT
Q VBINWINY 13,566.50 A6
fin OTTV BaINany 20.09 106 da a19LLaT
A d o i
wWunntlU s 136.2 AITILNUAT
Q VoIHEI LT ILES 9.754.85 161§
A1 OTTV paInsialydauge 71.62 Ja¢ 6o a1519L0AT
A1 OTTV UaINWIA Ui 28.74 106 6o 9N ILUAT
TWETWMS | Thanis UM U TD SF sSC Q
(sqm.) (W/sq.m.°C) (°C) (Watt)
= ar
FIINTN-1 WA 699.7 2.000  10.0 . - 13,994.00

Caloulated by OTTVEE Version 1.0a ¢J/
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Q VBIHIN

AN OTTV UBINWINY
A A e 4

R PTITRIRI AT R

e R LRUSISIERTGS

A o o : ~ ] v A
Folasens & o3aladin lawna qSunids Win-3
A a o
FouTiam niie
a ~
IUMIN-2 WY 734 2400 100 ] . 1,541.40
o ar ' :
TEMIN-3 W lUSIuRY 174.8  4.800 0.0 1782 0335  10,437.38
a w i
FONIN-4 W LUTIURD 66.1  4.800 0.0 1782 0.327 3,852.60
g A e -
37 NUNNUINL 773.1 ANTIUAT
Q VDINRINY 15,535.40 6§
fin OTTV ToINNINY 20.09 164 da @TILUAT
A d e i
ARt lusouas 240.9 AVINLUAT
Q vasunI LU IR 14,289.98 106
A1 OTTV 2aInd lUSIuas 59.32 a¢ do aNT9LURT
' [ ) & ar '
A1 OTTV 1DINMIa Ul 29.41 Jad da aNANAT
a3 o o @ P |
TRETIUMS | TRAN WU U D SF sC Q
2 (sqm) (W/sq.m.°C) C) (Watt)
o o
NUNIN-6  WUITIU 7116 2000  10.0 : - 14,232.00
=] o i
N7 WRILUTINES 954  4.800 00 1715 0.380 6,217.94
P a '
FUNIIN-8  WIlUTINES 230  4.800 0.0 1715 0.393 1,550.37
A d o o=
73 AUNNBIND 711.6 A1S1ILUAT
Q VBIHNINY 14,232.00 166
fin OTTV VaInNiIny 20.00 66 6o @1510LuaT
A d e §
R TR PRI R, 118.4 ANTIILUAT
Q vaIntlUsIuRs 7,768.31 106
fin OTTV 209H1I LUTIURS 65.61 Yad da a19NaT
’ VY & o i
A1 OTTV ToIWUIA U] 26.51 706 da a15191009
- el ' A A
RIS | TRAN WuN U D SF 806 Q
(sq.m.) (W/sq.m.*C) (°C) (Wat)
TUMNIA-20 ARRIANY 1,1325 0.500  20.0 . - 11,325.00
374 WU RN 1,132.5 @1TNLUAT

11,325.00 Y06
10.00 a4 da ans10uaT
- ANTNYAT

- 66
Calcuiawwu by OTTVEE Version 1.0a <&/

P=rad
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dausinon nne

u

fi1 OTTV padnsialusouge

' L :r
A1 OTTV VaINUIATUU

o

- 709 68 ATIIUAT

10.00 Jad 6o asUAT

==

Caloulated by OTTVEE Version 1.0a &%
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CALCULATION SHEET

Ventilation System
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s S2UH0
auveasorulddu
A A 2

Area(WuN) = 1148.5 m AT NIUAT

Hight(A7ga) = 295 m w3

Room Volume(U3u1n3) = 111451.16 cu.ft au.n

Ventilation Rate = 4 Air Changes/hr Sumineda Tue

1 Hour (59151531]10?1'3“3"11114) = 60 minute wih

CFM = Room Volume x Ventilation Rat

60
Ventilation flow = 7430.0772 CFM
= 12623.70 CMH au.uns /A T

MUK
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Arca(‘ﬁuﬁ) = 92 m AT AUAT
Hight(A7U3) = 2.75 m A3

Room Volume(1/51105) = 8927.74 cu.ft TR
Ventilation Rate = 15 Air Changesthr $1uaumsed 2 Tua

1 Hour (571517:\110@1'5%"1'[:1\1) = 60 minute i
CFM = Room Volume x Ventilation Rat

60
Ventilation flow = 2231.9344 CFM
= 3792.06 CMH av.was/A T
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Area(Wui) - 4275 m FREREITGE:

Hight(A110g4) = 2.4 m s

Room Volume(U3u1as) = 3620.50 cu.ft au.n

Ventilation Rate = 12 Air Changes/hr $1u2umAes) Tua

1 Hour (§ps1szunonesaTua) = 60 minute W17
CFM = Room Volume x Ventilation Rat
60
Ventilation flow = 724.10 CFM
= 1230.25 CMH avmAs/A Tua
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Area(Wu#) = 45 m N3N

Hight(A214g9) = 24 m ung

Room Volume(1/311a3) = 3811.05 cu.ft au.a

Ventilation Rate = 12 Air Changes/hr 9112UIMADY 2 THa

1 Hour (Ons1szuienetiTue) = 60 minute  w1H
CFM = Room Volume x Ventilation Rat
60
Ventilation flow = 762.21 CFM
= 1294.99 CMH av.uAs A Tue
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Yonrimnu-nijadul(du)

-

Area(Wu#) =

Hight(ANuga) =

It

Room Volume(13uns)

Ventilation Rate =

1 Hour (8A5152110a0%7 1)

CFM = Room Volume x Ventilation Rat

60

Ventilation flow =

HUWIMA

15.67
24
1327.09
12

60

265.42

450.95

Tazams : & e3aTouia Toina adund T

2

m M134NA3
m (A3
cu.fl au.n

Air Changes/hr §1U2umMAa42 T

minute I
CFM
CMH AVIUAT/H T
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MONNAMRANITTUI(d)

Area(f':u‘?‘t) - 4.8 m2 ATNUNRAT
Hight(A21179) = 2.4 m L

Room Volume(U31103) = 406.51 cu.ft av.in

Ventilation Rate = 12 Air Changes/he §nMiAed2 T

I Hour (§n315z 1004 T) = 60 minute W
CFM = Room Volume x Ventilation Rat

60
Ventilation flow = 81.30 CFM
= 138.13 CMH av.mns /A T
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Arca( i) = 16.76
Hight(A2 1) = 2.4
Room Volume(1/5u1ns) = 1419.40
Ventilation Rate = 12
| Hour (8n5152110A0d2THa) = 60

CFM = Room Volume x Ventilation Rat

60
Ventilation flow = 283.88
= 48231
WNBIYG

Tmzanas ¢ 5 gialida looa g3und Ja
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m N5 NIAS
m (A3
cu.ft av.Wn

Air Changes/hr $112UIMIADE TuA

minute A
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HOAAUANISTHI(V)

Arca(\"fuff"t) = 48 m2 N3 NUNI
Hight(A4gR) = 24 m s
Room Volume(U5u1a3) = 406.51 cu.ft ﬂu.'dﬂ
Ventilation Rate = 12 Air Changes/hr 1‘]"11-1')11“4’191'8‘{15’:711\1
1 Hour (é’ﬂi‘li:ﬂ‘lﬂ?‘iﬂ‘i‘;’}ﬂm) = 60 minute ni
CFM = Room Volume x Ventilation Rat
60
Ventilation flow = 81.30 CFM
= 138.13 CMH au.uAsA Tua
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A A
Area(WuW) =

Hight(A2Mg3) =

Room Volume(U5u1a5)
Ventilation Rate =

I Hour (6A515210A0%7 Tua)

il

CFM = Room Volume x Ventilation Rat

60

Ventilation flow =

HUTWING)
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Area(ﬁl‘uﬁ)
Hight(A2114)
Room Volume(Usu1ns)

Ventilation Rate

| Hour (85132 u1eaed Tue)

CFM = Room Volume x Ventilation Rat

It

Ventilation flow

HUIBING

60

13:5
2.7
1286.23
15

60

321.56

546.33
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Area(WUn) = 26 m AT INAT
Hight(A14E3) = 2.7 m s
Room Volume(1311m3) = 2477.18 cu.ft aun
Ventilation Rate - 4 Air Changes/hr saumineda Tus
| Hour (dns1ssuwaedaluy) = 60 minute WA
CFM = Room Volume x Ventilation Rat
60
Ventilation flow = 165.15 CFM
= 280.58 CMH av.uns /A T
HUIING
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Area(ﬁru‘?;) =
Hight(A21ug) =
Room Vo]umc(lﬁmm‘) =
Ventilation Rate =

1 Hour (803152 U wned2 Tua)

CFM = Room Volume x Ventilation Rat

60

Ventilation flow =

HUWIYIA
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60
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489.22
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Honhu-ufiayu2(OFFICE)
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Area(Wun) =

Hight(A21g4) =

Room Volume(USung)

Ventilation Rate =

I

I Hour (85152 10a0%) Ta)

CFM = Room Volume x Ventilation Rat

60

Venlilation flow =

HUWING

20

24
1693.80
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575.55
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Area(WUN) =
Hight(A214g4) =
Room Volume(Usuas) =

Ventilation Rate =

1 Hour (8R5152010A0%72 Tu9)

CFM = Room Volume x Ventilation Rat

60

Ventilation flow =

HUIWINS

7.8
24

660.58
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224 .47
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Arca(ﬁuﬁ] N
Hight(A11ug) =
Room Volume(ﬂ?ﬂ“ﬂi) =

Ventilation Rate =

1 Hour (8A35152U10ADF 2 THA)

CFM = Room Volume x Ventilation Rat

60

Ventilation flow =

HHUIHA

9.8
20
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60

23343

396.59
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P
Arca(Wun) =

Hight(A71104) =

i

Room Volume(ﬂ?umi‘]
Ventilation Rate =

I Hour (8031350100052 Tia)

]

CFM = Room Volume x Ventilation Rat

60

Ventilation flow =

WA
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952.76

60
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Tasams A a3alauma Tawma g5uns dg

o (=3
ﬁl'lﬁ"lﬂﬁﬁ;ﬂ’llu"]ﬂn'ﬁzﬂﬁ AANNLEULD \'Itﬂ TINT

Tu guuuy WULATES | UIANITIAMNLEY A1UIUTIN
B1 CEILING TYPE 1 Lﬂ?iz‘EN 38,200 BTU/HR 38,200 BTU/HR
sauMIEn ALY Basement 38,200 BTU/HR
1 st CONCEAL TYPE 1 lﬂ‘?;ﬂd 24,200 BTU/HR 24,200 BTU/HR
CONCEAL TYPE 5 Lﬂ.‘%ﬂ\l 30,700 BTU/HR 153,500 BTU/MR
CONCEAL TYPE 13 Lﬂ#ﬂsl 38,200 BTU/HR 496,600 BTU/HR
CONCEAL TYPE 5 LP‘I‘%‘:EN 47,800 BTU/HR 239,000 BTU/HR
IR ATy 1 913,300 BTU/MHR
2 nd WALL TYPE 9 iﬂ%‘:ﬂ\‘} 9,600 BTUMHR 86,400 BTU/MHR
WALL TYPE 1 Lﬂ?l’ﬂd 12,300 BTU/HR 12,300 BTU/HR
CASSETTE TYPE 5 Lﬂ“‘}l‘:ﬂd 15,400 BTU/HR 77,000 BTU/HR
CASSETTE TYPE 2 Lﬂ?;:ﬂd 19,100 BTU/HR 38,200 BTU/MHR
CASSETTE TYPE 7 e 24200 BTU/HR 169,400 BTU/HR
CASSETTE TYPE > e | 30700 BTUHR 61,400 BTUHR
CASSETTE TYPE 2 3B 38200 BTUMHR 76,400 BTU/MR
auANTEYN ATy 2 521,100 BTU/HR
3rd - 4th CONCEAL TYPE 18 e 24200  BTU/HR 435,600 BTU/MHR
CONCEAL TYPE 2 T 30,700  BTU/HR 61,400 BTU/MHR
U TR 3-4 152,800 BTU/HR
5th - 7th CONCEAL TYPE 15 Lﬂ?i’ﬂd 24,200 BTU/HR 363,000 BTU/MHR
CONCEAL TYPE 2 s 30,700  BTU/HR 61,400 BTU/HR
CONCEAL TYPE 2 N 47,800  BTU/HR 95,600 BTU/HR
unNTENAN T 5-7 1,491,000 BTU/HR

DEMAND FACTOR 1
saMsTMsynAEunalasanng 3,116,400 BTU/HR
Amdlusupnudunsiasinis 260 TON
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Remark

1 MATCHING CAPACITY SHALL BE BASE ON OUT DOOR TEMP. 95 F DB, AMBIENT CONDITION 80/67 F DB/WB

2 SATURATED SUCTION TEMPERATURE SHALL BE RANGE 43-45 F

3 EQUIPMENT SHALL BE AS FOLLOW

- 2 SET SUCTION SHUT OFF VALVE

- FILTER DRIER & SIGHT GLASS (BUILD IN NOT ACCEPT)

- HEIGHT/LOW PRESSURE CUT/OFF (FOR 5 Tr. AND UP SHALL BE MANUAL SETING)

- 5 MINIUTE TIMER DELAY RELAY

- OVER/UNDER LOAD AND PHASE PROTECTION

- CONNECTED SAFETY SWITCH RATE AMP NOT LESS THAN 2 TIME OF RLA

4 ABBREVIATIONS FOR UNIT TYPE :

- CPDD
- HFSB

- HCSB
- CASD
-HCDB
- VFSB

- CSED

-WT

1814DOC-EIA-ACO2

Celling condealed, Ducted type, Direct drive
Horizontal, Floor mounted, Single skin, Belt drive
Horizontal, Ceiling mounted, Single skin, Belt drive
Ceiling Cassette, Direct drive

Horizontal, Ceiling mounted, Double skin, Belt drive
Vertical, Floor mounted, Single skin, Belt drive
Ceiling Suspened, Expose type, Direct drive

Wall type, Direct drive

20/12/2018
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Sheeting structure verification

Input data
Project

Date : 12/12/2018
Settings

(input for current task)
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section :  ypg = 1.00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : = 1.30

Modif. factor of load duration and moisture content : Kmod = 0.50

Coeff. of effective width for shear stress : ker = 0.67
Pressure analysis

Active earth pressure calculation : Coulomb

Passive earth pressure calculation : Cagquot-Kerisel

Analysis method : dependent pressures
Earthquake analysis : Mononobe-Okabe

Modulus of subsoil reaction : standard

Consider reduction of the modulus of subsoil reaction for a braced sheeting
Settlement : parabolic method

Verification methodology : Safety factors (ASD)

Safety factors
Permanent design situation
Safety factor for internal stability of anchors : SF, = 1.50 [-]

Anchors
Verification methodology : Safety factors (ASD)

Safety factors
Safety factor for steel strength : SFy = 1.50 []
Safety factor for pull out resistance (soil) SF. = 1.50 [-]
Safety factor for pull out resistance (grouting) : SF. = 1.50 [-]

Geometry of structure
Structure length = 10.00 m

Cross-section name : Sheet pile : lil n

Area of cross-section A = 1.97E-02 m2/m

Moment of inertia i =  2.32E-04 m4/m

Elastic modulus E = 210000.00 MPa

Shear modulus G = 81000.00 MPa -
Sectional modulus W = 1.600E-03 m3/m W
Plastic sectional modulus Wp = 1.756E-03 m3/m

Waterial of structure (Wnenei  uuas)

Structural steel: EN 10025 : Fe 360 -
IINIHEaNLUY .2146
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Yield strength
" Elasticity modulus
Shear modulus

Modulus of reaction

235.00 MPa

210000.00 MPa
81000.00 MPa

@ m<™
non

Modulus of subsoil reaction is computed by method Schmitt,

Basic soil parameters

No. Name Pattern Pef | Cef Y o 8
[l [kPa] [kN/m3] [kN/m3] [“]
1  Silty sand (SM) 29.00 5.00 18.00 8.00 29.00
2  Clayey sand (SC) 27.00 8.00 18.50 8.50 27.00
Silt with high or very high plasticity (MH,
3 MV, ME), firm consistency 17.00 7.00 21.00 11.00 17.00
All soils are considered as cohesionless for at rest pressure analysis.
Parameters of soils to compute modulus of subsoil reaction {Schmitt)
No. Name Pattern ¥ Eoed Edef
-] [MPa] [MPa]
1 Silty sand (SM) 0.30 13.50 -
2  Clayey sand (SC) 0.35 12.50 -
Silt with high or very high plasticity (MH, 0.40 8.50 )

2

MV, ME), firm consistency

Soil parameters
Silty sand (SM)
Unit weight :

Stress-state :
Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soit :

Soil :
Oedometric modulus :
Saturated unit weight :

Clayey sand (SC)

Unit weight :
Stress-state :

Angle of internal friction :

Caohesion of soil :

Angle of friction struc.-soil :

Soil :
Oedometric modulus :
Saturated unit weight :

y = 18.00 kN/m3
effective

P = 29.00°

Cef = 5.00kPa

8 = 29.00°
cohesionless

Eoed = 13.50 MPa
veat = 18.00 kN/m3
y = 18.50 kN/m3
effective

pef = 27.00°

Cef = 8.00 kPa

) = 27.00°
cohesionless

Egeg = 12.50 MPa
Ysat 18.50 kN/m3

(Wwiisi - yryuaa)

Amnagaanuuy 0.2146
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Silt with high or very high plasticity (MH, MV, ME), firm consistency

Unit weight : y = 21.00 kN/m3
Stress-state : effective
Angle of internal friction : pef = 17.00°
Cohesion of soil : Cof = 7.00 kPa
Angle of friction struc.-soil : b = 17.00°
Soil : cohesionless
Oedometric modulus : Eced =  8.50 MPa
Salurated unit weight : Yeat = 21.00 kN/m3
Geological profile and assigned soils
Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils
! Thickness of ;
Depth Alt
No layer ERt e Assigned soil Pattern
t [m] . z [m] ‘ [m]
1 2.00 0.00..2.00 0.00..-2.00 Silty sand (SM)
2 400 2.00..6.00 -2.00.. -6.00 Clayeysand (SC)
3 750 6.00 . 13.50 -6.00 .. -13.50 Silt with hjgh or very high plasticity (MH, MV, ME),
firm consistency ‘
1350 . -13.50 .. - .
4 4.00 17.50 1750 Silty sand (SM)
5 - 1750 .. = -17.50 .. -  Silty sand (SM)
Excavation

Soil in front of wall is excavated to a depth of 3.95 m.

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Input surface surcharges

No. Surcharge Aot Mag.1 Mag.2 ' Ordx Length Depth
new change [kN/m?2] [kiN/m2] x [m] | [m] z[m]
1 Yes permanent 10.00 on terrain
inserted supports
New Depth Spacing
support z [m] i b {m}
1 Yes 2% v (uiRf YA

imansgpanwuy 78.2146
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KB Type Spring _ Forced displ. Type Spring Forced displ.
displacement [kN/m] [mm] spring [kNm/rad] [rad}]
1 Fixed 0.00 Fixed
Global settings
Number of FEs to discretize wall = 40
Minimum dimensioning pressure is considered as o min = 0.200;
Settings of the stage of construction
Design situation : permanent
Analysis results
Distribution of pressures acting on the structure (in front and behind the wall)
Depth Ta,p Tk,p Tp,p Ta,z Tk,z Tp,z
[m] [kPa] [kPa] [kPa] [kPa] [kPa] [kPa]
0.00 0.00 0.00 0.00 0.00 5.15 73.84
0.30 0.00 0.00 0.00 1.08 7.92 102.02
0.85 0.00 0.00 0.00 3.08 13.07 154.44
2.00 0.00 0.00 0.00 8.24 23.70 262.57
2.00 0.00 0.00 0.00 7.20 25:12 243.08
3.95 0.00 0.00 0.00 17.14 44.81 408.36
3.95 0.00 -0.00 -32.34 17.14 44.81 408.37
5.24 0.00 -13.02 -141.59 2417 57.84 517.62
6.00 -4.14 -20.71 -206.08 28.31 65.52 582.11
6.00 -9.15 -26.84 -112.57 46.72 84.92 310.20
10.00 -47.60 -86.28 -314.84 85.17 144.36 512.47
Distributions of the modulus of subsoil reaction and internal forces on the structure
Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [kNm/m]
0.00 0.00 9.24 0.68 11.40 0.00 0.00
0.25 0.00 18.48 0.51 16.91 -3.64 0.45
0.50 0.00 18.48 0.34 16.15 -7.77 1.87
0.75 0.00 18.48 0.17 15.34 -11.71 4.30
1.00 0.00 18.48 0.00 14.43 -15.43 7.69
1.00 0.00 18.48 0.00 14.43 23.38 7.69
1.25 0.00 18.48 -0.18 13.36 19.91 2.28
1.50 0.00 18.48 -0.37 12.24 16.71 -2.29
1.75 0.00 18.48 -0.55 1117 1378 -6.10
2.00 0.00 16.68 -0.73 11.56 10.96 -9.20
2.25 0.00 16.68 -0.89 12.76 7.93 -11.58
2.50 0.00 16.68 -1.04 12.80 4.74 -13.17
2,75 0.00 16.68 -1.17 13.10 1.51 -13.96
3.00 0.00 16.68 -1.29 13.71 -1.84 -13.92
3.26 0.00 16.68 -1.39 14.60 -5.37 -13.03
3.50 0.00 16.68 -1.47 15.77 -9.16 -11.23
L 4]
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Depth kh,p kh,z Displacement Pressure Shear Force Moment
[m] [MN/m3] [MN/m3] [mm] [kPa] [kN/m] [kNm/m]
3.75 0.00 16.68 -1.54 17.147 -13.27 -8.44
3.94 0.00 16.68 -1.58 18.37 -16.68 -5.57
3.96 16.68 16.68 -1.58 -8.03 -16.77 -5.30
4.00 16.68 16.68 -1.59 -8.33 -16.42 -4,60
4.25 16.68 16.68 -1.64 -10.04 -14.12 0.78
4.50 16.68 16.68 -1.69 -11.72 -11.41 2.42
4.75 16.68 16.68 -1.75 -13.52 -8.25 4.89
5.00 16.68 16.68 -1.81 -15.53 -4.63 6.51
5.25 16.68 16.68 -1.88 -17.82 -0.47 7.16
5.50 16.68 16.68 -1.96 -20.43 4.31 6.69
5.75 16.68 16.68 -2.04 -23.32 9.77 4,95
6.00 9.97 9.97 -2.14 2.21 12.49 2.18
6.25 9.97 9.97 -2.23 1355 10.52 -0.79
6.50 9.97 9.97 -2.33 11.63 7.37 -3.01
6.75 9.97 9.97 -2.42 9.78 4.70 -4.51
7.00 9.97 9.97 -2.51 8.05 2.47 -5.40
7.25 9.97 9.97 -2.59 6.43 0.66 -5.78
7.50 9.97 9.97 -2.66 4.96 -0.76 -5.76
7.75 9.97 9.97 -2.73 3.63 -1.83 -5.43
8.00 9.97 9.97 -2.79 2.43 -2.59 -4.87
8.25 9.97 9.97 -2.84 1.35 -3.06 -4.16
8.50 9.97 9.97 -2.89 0.36 -3.27 -3.37
8.75 9.97 9.97 -2.94 -0.55 -3.24 -2.55
9.00 9.97 9.97 -2.98 -1.40 -3.00 -1.76
9.25 9.97 9.97 -3.02 -2.21 -2.55 -1.07
9.50 9.97 9.97 -3.06 -3.00 -1.90 -0.51
9.75 9.97 9.97 -3.10 -3.79 -1.05 -0.13
10.00 9.97 9.97 -3.14 -4.58 -0.00 0.00
Maximum shear force = 23.38 kN/m
Maximum moment = 13.96 kNm/m
Maximum displacement = 3.1 mm
Reactions in supports
No. Depth Displacement Reaction
[m] [mm] [kN]
1 1.00 0.0 38.81
Terrain settlement behind the structure
Terrain settlement §p,a¢ = 2.7 mm
Coordinate Settlement v\ff
X [m] z [mm] ; /
] 0.00 Sl eeeeb———
2 0.89 2.1 (wefsd Yyuas)
3 1.78 20
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Coordinate Settlement
x [m] z [mm]
4 2.66 3.1
5 3.55 3.3
6 4.44 2.3
7/ 5:33 31
8 6.21 2.6
9 7.10 2.0
10 7.99 1.4
1 8.88 0.0
12 8.88 0.0

Name : Analysis

Stage - analysis : 1 -1

Length of stiucture = 10.00m Max. M = 1396 kNm/m

Shear force
Max. Q = 23.38 kN/m

0.0mm D 1543 /1; 2338
-8IN P e
S
— 1677 o7
T 1249
! iy
32174
\gl‘
SR YN S SO S W P '::‘:',.\;::'a‘ 4
0 ‘ ‘ ' 2500 2500 0 ' 2500
[kNm/m] [kN/m

Name : Analysis

Stage - analysis : 1 - -1

ulu, ubsoil i
Length of structure = 10.00m

0.0mm ~_]
38.8TkN b

i ind t| u
Tertain settlement z = 3.3 mm

[mm]
= Tﬁ\—/’
P’I\‘-_ 5
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Name : Analysis

Stage - analysis : 1- -1

Tength of shiuchne -

Geometry of structure

10 00m Max disp. = 31 mm

0.7

Max pressure = 2332 kPa

S pesspreal 10687
Q.0mm [\ LA 7
38EIN ;._‘11.1?‘/
by T O AR
22337 ‘
) 23 "‘,—_,_,“_'_...4,;.__'__;;__4___5____““_‘_13_55
[ s y‘,/"
| 7
I
-4.58, _/_,
e S o o e
! 4o 2500 ' 0 ‘ 25.00
[mm] [kPa)
Name : Analysis | Stage - analysis : 1--1
Meodulus of subsoil reaction T Earth pressures + displacement
Length of stiucture = 10.00m - T?
“Tp i j
Pressure
0.0mm | Disp. :') U
38.81kMN A
\
™ o “:‘-.___.___*\ T e . =
; ¥ X
i N
X \\
yd X
/ ‘ i
g : , \
WH SEEEE T W et 1 et r !
; T 5,00 £195.00 ' 195.04
[MN/m?)] [MN/m?] [kPa]
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Name : Analysis Stage - analysis : 1--1
Medulus of subsoil reaction | Earthpressures + displacement
Length ef stiuctine = 1000 ].‘i' ‘ b e
2.24 sy FI’Illessure Wﬁ%ﬁﬁﬂ;;_oo
0.0mm D : i B Dispy ' mm
38.81kN ] ___!r____ - o
\
\L
,,,_,_,.‘.\__;\ .
\\
\\
B g Loy ga o o f I I | ) ' i
2500 L © 19504
[MN/m?] [MN/m?] [kPa]
Dimensioning No. 1
Disp. min Disp. max Shear force min. Shear force max Moment min. Moment max.
| [mm] [mm] : [kN/m] [kN/m] [kNm/m] [kNm/m]
0.00 0.68 0.68 0.00 0.00 0.00 0.00
0.25 0.51 0.51 -3.64 -3.64 0.45 0.45
0.50 0.34 0.34 -1.77 -7.77 1.87 1.87
0.75 0.17 0.17 -11.71 -11.71 4,30 4.30
1.00 0.00 0.00 -15.43 -15.43 7.69 7.69
1.00 0.00 0.00 23.38 23.38 7.69 7.69
1.25 -0.18 -0.18 19.91 19.91 2,28 2.28
1.50 -0.37 -0.37 16.71 16.71 -2.29 -2.29
1.75 -0.55 -0.55 13.78 13.78 -6.10 -6.10
2.00 -0.73 -0.73 10.96 10.96 -9.20 -9.20
225 -0.89 -0.89 7.93 7.93 -11.58 -11.58
2.50 -1.04 -1.04 4.74 4,74 -13.17 -13.17
2.75 -1.17 -1.17 1.51 1.51 -13.96 -13.96
3.00 -1.29 -1.29 -1.84 -1.84 -13.92 -13.92
3.25 -1.39 -1.39 -5.37 -5.37 -13.03 -13.03
3.50 -1.47 -1.47 -8.16 -9.16 -11.23 -11.23
3.75 -1.54 -1.54 -13.27 -13.27 -8.44 -8.44
3.94 -1.58 -1.58 -16.68 -16.68 -5.57 -5.57
3.96 -1.58 -1.58 -16.77 -16.77 -5.30 -5.30
4.00 -1.59 -1.69 -16.42 -16.42 -4.60 -4.60
4.25 -1.64 -1.64 -14.12 -14.12 -0.78 -0.78
4.50 -1.69 -1.69 -11.41 -11.41 2.42 2.42
4.75 -1.75 -1.75 -8.25 -8.25 4.89 4.89
5.00 -1.81 -1.81 -4.63 -4.63 6.51 6.51
5.25 -1.88 -1.88 -0.47 -0.47 7.16 7.16
5.50 -1.96 -1.96 4.31 4.31 6.69 6.69
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Disp. min Disp. max Shear force min. Shear force max Moment min. Moment max.
[mm] [mm] [kN/m] [kNm/m] [kNm/m]
5.75 -2.04 -2.04 9.77 Q.77 4.95 4.95
6.00 -2.14 -2.14 12.49 12.49 2.18 2.18
6.25 -2.23 -2.23 10.52 10.52 -0.79 ©-0.79
6.50 -2.33 -2.33 FALT 7.37 -3.01 -3.01
6.75 -2.42 -2.42 4.70 4.70 -4.51 -4.51
7.00 -2.51 -2.51 2.47 2.47 -5.40 -5.40
7:25 -2.59 -2.59 0.66 0.66 -5.78 -5.78
7.50 -2.66 -2.66 -0.76 -0.76 -5.76 -5.76
775 -2.73 -2.73 -1.83 -1.83 -5.43 -5.43
8.00 -2.79 -2.79 -2.59 -2.59 -4.87 -4,87
8.25 -2.84 -2.84 -3.06 -3.06 -4.16 -4.16
8.50 -2.89 -2.89 -3.27 -3.27 -3.37 -3.37
8.75 -2.94 -2.94 -3.24 -3.24 -2.55 -2.55
9.00 -2.98 -2.98 -3.00 -3.00 -1.76 -1.76
9.25 -3.02 -3.02 -2.55 -2.55 -1.07 -1.07
9.50 -3.06 -3.06 -1.80 -1.90 -0.51 -0.51
9.75 -3.10 -3.10 -1.05 -1.05 -0.13 -0.13
10.00 -3.14 -3.14 -0.00 -0.00 0.00 0.00

Maximum values of internal forces

Maximum displacement = -3.1mm

Minimum displacement = 0.7 mm

Maximum bending moment =  7.69 kNm/m

Minimum bending moment = -13.96 kNm/m

Maximum shear force = 23.38 kNim

Verification of steel section according to EN 1893-1-1

All construction stages are taken into the analysis.

Reduct. coefficient of bearing capacity = 1.00

Internal forces per 1 m of wall

Mmax = 13.96 kNm/m; Q= 1.51 kN/m

Qmax = 23.38 kN/m; M= 7.69 kNm/m

Verification of max. moment My + Q:

Verification of bending:

Mmax/Mcrg =0.037 <1 Is satisfied

Verification of shear:

QVerg=0.002<1 s satisfied

Verification of plane state of stress:

Normal stress  oygq = 7.94 MPa

Shear stress g = 0.19 MPa

Verification: (ox gd/(fyfmo))2 + 3*(teg/(fy/ymo))2 = 0.001 <1 Is satisfied

Verification of max. shear force Quax + M:

Verification of bending:

M/M¢ rg = 0.020 < 1

Verification of shear:

Is satisfied

(Wensd Ugua)
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QmaxVerd =0.029 <1 Is satisfied
Verification of plane state of stress:
Normal stress oy gy = 4.38 MPa
Shear stress gqg = 2.93 MPa

Verification: (oy gq/(fyfymo))2 + 3*(teg/(fyrmo))2 = 0.001 <1 Is satisfied
Cross section is SATISFACTORY

(Wind yguuas)
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thiesastainindniagl 21 70.00 192 87.67 37 75.51 250 83.89
aue 0 0.00 0 0.00 0 0.00 0 0.00
374 30 100.00 219 100.00 49 100.00 298 100.0(
2.3 [mwminiawitEuoinnisotuit uasgnan
e URILMRIINTTTUTIRUWLN 0 0.00 0 0.00 0 0.00 0 0.00
ﬂéaﬂm;jw:m 0 0.00 0 0.00 0 0.00 0 0.00
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Saii 1 dlaweas

TuRzbun ngjuf 1 njufi 2 nufi 3 1w
TEUENINNTT 0-100 1NAT $TuTHINNTT 104-500 @7 | TEwEmInntd 501-1,000 1uAs
W% | SoURT | 91mIw | JOURT | 9IWAW | TOHAE | 9w | IDURE
URBUAIR /119 MOTTLIBEI TS 29 96.67 219 100.00 49 100.00 297 99.66
Uladaotaniasiiazy 1 3.33 0 0.00 0 0.00 1 0.34
B 9 0 0.00 0 0.00 0 0.00 0 0.00
T 30 100.00 219 100.00 49 100.00 298 100.00
29 [mminiadnfseinvosnia
Usapasuns i sITNTIAUULN 0 0.00 0 0.00 0 0.00 0 0.00
URDURIENEIR 0 0.00 0 0.00 0 0.00 0 0.00
UsapsIn /719 Meszunsh A mIme 29 96.67 219 100.00 49 100.00 297 99.66
ﬁﬂﬁﬂi‘ﬁﬂﬁdﬂ'}ﬁﬂmﬁﬂzﬂ 1 3.33 0] 0.00 0 0.00 1 0.34
Bug 0 0.00 0 0.00 0 0.00 0 0.00
ExlY 30 100.00 219 100.00 49 100.00 298 100.00
2.10 |wsoubiniman/egtiwimuazsandn luasouaiuauduu winla
g 13 43.33 151 68.95 30 61.22 194 65.10
1] 17 56.67 68 31.05 19 38.78 104 34,90
Extl] 30 100.00 219 100.00 49 100.00 298 100.00
211 [faumgiisuloarslsanzlsunniige
Tsamtalsamaiunels 10 38.46 20 18.87 11 35.48 41 25.15
Tsnifipanussuumadne s 0 0.00 1 0.94 1 3.23 2 1.23
Tsnifiafuszuundianiio 0 0.00 0 0.00 0 0.00 0 0.00
LsnRamibauasniiun 12 46.15 60 56.60 9 29.03 81 49.69
TsAfEanUTzULRaARUAN 9 4 15.38 18 16.98 7 22.58 29 17.79
lsnifisnnuweydwnizen 0 0.00 6 5.66 2 6.45 8 4.91
lanfifiaangiaineg 0 0.00 1 0.94 1 3.23 2 1.23
ug 0 0.00 0 0.00 0 0.00 0 0.00
T8 26 100.00 106 100.00 31 100.00 163 100.00
212 [ipeut oyl FUuIn TN NEINEILIADINUKAS [ANINTRA
FaonutEmuies 6 20.00 39 17.81 15 30.61 60 20.13
Tusaitaway 0 0.00 0 0.00 0 0.00 0 0.00
TuaRdin 2 6.67 0 0.00 1 2.04 3 1.01
TUlsanenuns 22 73.33 180 82.19 33 67.35 235 78.86
au9 0 0.00 0 0.00 0 0.00 0 0.00
Eiet 30 100.00 219 100.00 49 100.00 298 100.00
213 [M#AAIIMTALIMIUEI BT TREFIIINANIUHEILIREY JiRBInEnID N
IR 29 96.67 216 98.63 49 100.00 294 98.66
LiiApawe 0 0.00 3 1.37 0 0.00 3 1.01
lainmu 1 3.33 0 0.00 0 0.00 1 0.34
Rt 30 100.00 219 100.00 49 100.00 298 100.00
3 [HAnIENUERRIIARDNT 5L
31 [du
8 18 60.00 118 53.88 24 48.98 160 53.69
a3 12 40.00 101 46.12 25 51.02 138 46.31
77 30 100.00 219 100.00 49 100.00 298 100.00
UBRIANI
33T 12 66.67 108 91.53 24 100.00 144 90.00
MINaETNee 9 6 33.33 10 8.47 0 0.00 16 10.00
Tssusu 0 0.00 0 0.00 0 0.00 0 0.00
l3aau 0 0.00 0 0.00 0 0.00 0 0.00
T 18 100.00 118 100.00 24 100.00 160 100.00
FATAIATUHANTENUAINNAR
DU 15 | 8333 | 108 | 9153 | 22 | 9167 | 145 | 90.63
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Mussidun ngu 1 i 2 s e
JEYENINNTY 0-100 INAT TEuEaNnNdt 101-500 a3 | TzuzaInnda 50141,000 1NRY
Swan | JaEa: | 91w | 3oun: | 9Iwaw | sopaz | dwan | Towaz |
qaNu17 0 0.00 0 0.00 0 0.00 0 0.00
qg}du 0 0.00 2 1.69 0 0.00 2 1.25
LLLLRY 3 16.67 8 6.78 2 8.33 13 8.13 |
T 18 100.00 118 100.00 24 100.00 160 100.00 '
STAUHRNTENUABAMNTIANTY
oy 0 0.00 2 1.69 1 4.17 3 1.88
tunans 3 16.67 0 0.00 2 8.33 5 3.13
4N 15 83.33 116 98.31 21 87.50 162 95.00
370 18 100.00 118 100.00 24 100.00 160 100.00
m'm'gmm'luﬂaqﬁuﬁuﬁdmm
SIGHEN 0 0.00 2 1.69 0 0.00 2 1.25
YAy 3 16.67 0 0.00 2 8.33 5 3.18
N 15 83.33 116 98.31 22 91.67 153 95.63
et 18 100.00 118 100.00 24 100.00 160 100.00
3.2 |iifme
] 15 50.00 59 26.94 14 28.57 88 29.53
"aid) 15 50.00 160 73.06 35 71.43 210 70.47
T 30 100.00 219 100.00 49 4100.00 298 100.00
UM
N1TITIITMIIUN 7 46.67 50 84.75 14 100.00 71 80.68
MIITITNINeN 0 0.00 0 0.00 0 0.00 0 0.00
laun 0 0.00 2 3.39 0 0.00 2 2.97
nIneE e g 8 53.33 7 11.86 0 0.00 15 17.05
Buq 0 0.00 0 0.00 0 0.00 0 0.00
T 15 100.00 59 100.00 14 100.00 88 100.00
TR IASURAN TENLAN nfign |
NRNIU 1 6.67 14 23.73 0 0.00 15 17.05
naNafAY 1 6.67 2 3.39 1 7.14 4 4.55
ARDATH 3 20.00 28 47.46 7 50.00 38 43.18 ;
PR 10 66.67 15 25.42 6 42.86 31 35.23
T 15 100.00 59 100.00 14 100.00 88 100.0C
FEAUNANTENUADAINTIAITY
pGH 0] 0.00 0 0.00 0 0.00 0 0.00
hunas 2 13.33 18 30.51 3 21.43 23 26.14
an 13 86.67 41 69.49 11 78.57 65 73.86
P 15 | 10000 | 59 | 100.00| 14 | 100.00 | 88 | 100.00
ana U IntfeatiwAufiman
PGHEN 0 0.00 0 0.00 0 0.00 0 0.00
YRy 1 6.67 18 30.51 2 14.29 21 23.86
unin 14 93.33 41 69.49 12 85.71 67 76.14
574 15 100.00 59 100.00 14 100.00 as 100.00
3.3 [wude
by 7 23.33 40 18.26 141 22.45 58 19.46
Nhﬁlﬁ 23 76.67 179 81.74 38 77.55 240 80.54 |
St 30 100.00 219 100.00 49 100.00 238 100.00
wnasTaN
msdsshiReInTuTs 2 28.57 3 7.50 0 0.00 5 8.62
Trausu 4 57.14 37 92.50 1" 100.00 52 89.66
B9 1 14.29 0 0.00 0 0.00 1 1.72 |
Rt 7 100.00 40 100.00 11 100.00 58 100.00 |
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-t
TIHRTIDYUA

Fail 1 Alauas

v o
ngan 1

1EUENINNGY 0-100 LNAT

nsjm‘q‘ 2

FruzNINndT 101-500 1NAT

ngan 3

TEUENINNTT 501-1,000 LUAT

T

M | Tounr

[] L
I | Touaz

(] w4
| Teuar

[J L
9w | TBuRY

1 oo ]
7n9 I.'lﬂ"lfﬂﬂ‘iﬂ HR mznumnnqn

nesou i 14.29 2 5.00 0 0.00 3 517
0anuI 0 0.00 3 7.50 0 0.00 3 547
naHu 3 42.86 19 47.50 8 72.73 30 51.72
faanl 3 42.86 16 40.00 3 27.27 22 37.93
pt] 7 100.00 40 100.00 11 100.00 58 100.00
TEAUNRNTENUADAINTIAY

vpy 0 0.00 0 0.00 0 0.00 0 0.00
Uuna 2 28.57 1 27.50 1 9.09 14 2414
4n ] 71.43 29 72.50 10 90.91 44 75.86
T 7 100.00 40 100.00 11 100.00 58 100.00
n'rm';mnﬂuﬂnqﬂ'ﬂr'iuﬁhhum

DUIER 0 0.00 0 0.00 0 0.00 0 0.00
e 2 28.57 11 27.50 0 0.00 13 22.41
nnlu 5 71.43 29 72.50 11 100.00 45 77.59
T 7 100.00 40 100.00 1 100.00 58 100.00

34 [m3aTeiAnla

il 17 56.67 107 48.86 12 24 .49 136 4564
Hﬂi’.i 13 43.33 112 51.14 37 751 162 54.36
T 30 100.00 219 100.00 49 100.00 298 100.00
UMRINAN

PIRTIWRUM 1 5.88 9 8.41 0] 0.00 10 7.35
lrausu 12 70.59 71 66.36 10 83.33 93 68.38
anana/m WlsaGou 4 23.53 27 25.23 2 16.67 33 24.26
Tuwnonfi 0 0.00 0 0.00 0 0.00 0 0.00
e 1Y) 17 100.00 107 100.00 12 100.00 136 100.00
oA lasunanIMusnige

LN 0 0.00 5 4.67 1 8.33 6 4.41
N1 2 11.76 2 1.87 0 0.00 4 2.94
Liiw 15 88.24 100 93.46 11 91.67 126 92.65
ety 17 100.00 107 100.00 12 100.00 136 100.00
TEALHANTENUGDANMATIAY

Pt 0 0.00 0 0.00 0 0.00 0 0.00
thunae 2 11.76 19 17.76 1 8.33 22 16.18
an 15 88.24 88 82.24 11 91.67 114 83.82
T 17 100.00 107 100.00 12 100.00 136 100.00
AR nTog v AUTH WA

VLN 0 0.00 0 0.00 0 0.00 0 0.00
windu 2 11.76 19 17.76 2 16.67 23 16.91
PN 15 88.24 88 8§2.24 10 83.33 113 83.09
T8 17 100.00 107 100.00 12 100.00 136 100.00

3.5 |lusi/aiw

i 0 0.00 3 1.37 1 2.08 4 3.03
\BH] 30 100.00 216 98.63 47 97.92 293 221.97
kRl 30 100.00 219 100.00 48 100.00 297 225.00
UHRINNN

Tyausu 0 #DIV/0! 0 0.00 0 0.00 0 0.00
laifuansooud 0 #DIV/O! 3 100.00 1 100.00 4 26.67
MINTUEYBITUTU 0 #DIV/O! 0 0.00 0 0.00 0 0.00
et 0 #DIV/O! 3 100.00 1 100.00 4 26.67
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Sail 1 Alawas

v
n{un 1

JELEVINNT 0-100 (NAT

ngan 2

TEuEINN 164-500 1NAT

ni!'uﬁ 3

JEENINNT 501-1,000 LHAY

kgt

V| TouRE

(3 w
VIwIn | Tous:

man | Tanaz

[] » -
dmm | TouR:

ziwnmrﬂé'%'uuamznumnﬁzgn

qgi’au 0 #DIV/0! 3 100.00 0 0.00 3 75.00
0ANUT 0 #DIV/O! 0 0.00 0 0.00 0 0.00
nAHU 0 #DIV/IO! 0 0.00 0 0.00 0 0.00
fapall 0 #DIV/O! 0 0.00 1 100.00 1 25.00
T 0 #DIVIO! 3 100.00 1 100.00 4 100.00
TEAUNANTENUADAIINIIATTY
oy 0 #DIV/O! 0 0.00 0 0.00 0 0.00
thunans 0 #DIV/0! 3 100.00 0 0.00 3 75.00
an 0 #DIV/O! 0 0.00 1 100.00 1 25.00
E ket 0 #DIV/0! 3 100.00 1 100.00 4 100.0¢
m‘m;mm'luifaqﬁuﬁuﬁ WA
DOTES 0 #DIV/0! 0 0.00 0 0.00 0 0.00
WLE 0 #DIV/0! 3 100.00 0 0.00 3 75.00 ]
NI 0 #DIV/O! 0 0.00 1 100.00 1 25.00
3 0 #DIV/O! 3 100.00 1 100.00 4 400.0C
36 |WANTENUEW Y |
] 0 0.00 0 0.00 0 0.00 0 0.00
Taidl 30 100.00 219 100.00 49 100.00 298 100.0C
T 30 100.00 219 100.00 49 100.00 298 100.0(
AN [ UNSITNN ]
YUELNUINTUTY 0 #DIV/0! 0 #DIV/O! 0 #DIV/O! 0 #DIVIC
qmua:mnﬁﬂﬁ’mﬁe 0] #DIV/0! 0 #DIV/O! 0] #DIV/O! 0 #DIV/C
winlliReawa 0 #DIV/O! 0 #DIV/O! 0 #DIV/O! 0 #DIV/O!
kelll 0 #DIV/0! 0 #DIV/O! 0 #DIV/0! 0 #DIVIC”
STAUNANTENUADAIINTIATTY
uny 0 #DIV/O! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
Uhunans 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIVIC
ann 0 #DIv/0! 0 #DIV/O! 0 #DIV/0! 0 #DIVIC
T 0 #DIVIO! 0 #DIV/0! 0 #DIV/0! 0 #DIV/IO!
a7 n;mm‘luﬁaqﬁ%ﬁ'ﬂﬁ' HIW
DGHEN 0] #DIV/O! 0 #DIv/0! 0 #DIV/O! 0 #DIV/C
ultEY 0 #DIV/0! 0 #DIV/O! 0 #DIV/O! 0 #DIv/0!
NV 0 #DIV/O! 0 #DIV/Q! 0 #DIV/O! 0 #DIVIC
et 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIVIC
4 |nFwARUAEAINAALAL
41 [nmunsaliteziimsnaase
NI 30 100.00 219 100.00 43 97.96 297 99.66
lainsy 0 0.00 0 0.00 1 2.04 1 0.34
Elet ] 30 100.00 219 100.00 49 100.00 298 100.0(
42 |6y nawennd v
UWHUND 30 100.00 218 99.54 47 97.92 295 99.33
(Hauu 0 0.00 1 0.46 0 0.00 1 0.34
RORTUI0TH 0 0.00 0 0.00 0 0.00 0 0.00
ardvagindifssiuilasams 0 0.00 0 0.00 1 2.08 1 0.34
77 30 100.00 219 100.00 48 100.00 297 100.0C
43 |uadzpomsilasans
Lﬁimﬁﬁaﬁﬁu 23 71.88 172 65.90 35 63.64 230 66.09
aanuldnudsemouluiosdiu 8 25.00 89 34.10 20 36.36 117 33.62
nssmsplnagulnadiiu 0 0.00 0 0.00 0 0.00 0 0.00
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Saii 1 dlawns

Muazidua ngun il 2 neudi3 T
IEpENINNTY 0-100 LMAT JcuHINnn 101-500 1w | Jepzainndl 501-1,000 LuaT
DWW | JDUAZ | 9% | JDUAT | vIwan | Ipmaz | 9waw | deuar
Bug 1 3.13 0 0.00 0 0.00 1 0.29
ket 32 100.00 261 100.00 55 100.060 348 100.00
4.4 |uaduvaemsilasoms
Hunzand 23 29.87 106 29.20 24 28.57 153 29.20
\REIAITUNIN 22 28,57 69 19.01 17 20.24 108 20.61
MIaNEWENETU 0 0.00 1 0.28 0 0.00 1 0.19
HywuhuinfeRaiu 12 15.58 59 16.25 13 15.48 84 16.03
MTaTIsARl® 20 25.97 128 35.26 30 35.71 178 33.97
TUMuMIREMIInTANWIAN 0 0.00 0 0.00 0 0.00 0 0.00
Bug 0 0.00 0 0.00 0 0.00 0 0.00
T 77 100.00 363 100.00 84 100.00 524 100.00
45 |[nAua@aniaolasens
HRNTENUATULANUINNTIURL 16 53.33 152 69.41 36 73.47 204 68.46
HANTENLAMURLNINNINFEIULIN 1 3.33 3 1.37 3 6.12 7 2.35
WO 9% 1 3.33 4 1.83 1 2.04 6 2.01
Taiwla 1 3.33 2 0.91 0 0.00 3 1,01
lunmuldusesnnufiomiu 11 36.67 58 26.48 9 18.37 78 26.17
T 30 100.00 219 100.00 49 100.00 298 100.00
46 [Anudainannsnoaslasens
WAURE 13 43.33 93 42 47 29 59.18 135 45.30
Tiiduee 3 10.00 12 5.48 6 12.24 21 7.05
Liugasnnuiain 14 46.67 114 | 52.05 14 28.57 142 47.65
Eit Y] 30 100.00 219 100.00 49 100.00 258 100.00
5 |wavieneiavaalismmuwtimmadionowlaTanis
laifiTpnana 17 56.67 210 95.89 49 100.00 276 92.62
fd8naan 13 43.33 9 4.11 0 0.00 22 7.38
TN 30 100.00 219 100.00 49 100.00 298 100.00
51 [U@me 9InIauIm NIN-BENRILATINIGY
Wou 0 #DIV/0! 0 #DIV/0! 0 #DIV/O! 0 #DIV/O!
tunand 0 #DIV/0! 0 #DIV/O! 0 #DIV/0! 0 #DIV/O!
4n 0 #DIV/0! 0 #DIV/O! 0 #DIV/0! 0 #DIV/O!
TIN 0 #DIVIO! 0 #DIVIO! 0 #DIV/I0! 0 #DIVIC!
5.2 |#uarnny
oy 0 0.00 0 0.00 0 #DIV/0! 0 0.00
1unand 0 0.00 0 0.00 0 #DIV/O! 0 0.00
n 11 100.00 5] 100.00 0 #DIV/O! 16 100.00
kRt 11 100.00 5 100.00 0 #DIVIO! 16 100.00
53 [IdsedeTuninidnaziiion
g 0 0.00 0 0.00 0 #DIV/O! 0 0.00
1unans 0 0.00 0 0.00 0 #DIV/O! 0 0.00
um 11 100.00 3 100.00 0 #DIV/O! 14 100.00
T8 11 100.00 3 100.00 0 #DIVI0! 14 100.00
5.4 |n13999TAeYa
way 0 0.00 0 0.00 0 #DIV/0! 0 0.00
1thunans 0 0.00 0 0.00 0 #DIV/0! 0 0.00
an 1 100.00 3 100.00 0 #DIV/O! 4 100.00
T 1 100.00 3 100.00 0 #DIVIO! 4 100.00
55 |nMTaRNTTBEE
oy 0 0.00 0 #DIV/0! 0 #DIV/0! 0 0.00
thwnans 0 0.00 0 #DIV/0! 0 #DIV/O! 0 0.00
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Sail 1 Alawas

Tuazdun e 1 i 2 nguf3 Hh
TEUENINNTT 0-100 LAY TeueNInnd 101-500 a1 | 1zuzainndl 501-1,000 1A
Wam | Jouas | sawaw | seuaz | 9w | sousr | 9w | Tous: |
gk 1 100.00 0 #DIV/O! 0 #DIV/IO! 1 100.00 '
TN 1 100.00 (1] #DIV/o! 0 #DIV/O! 1 100.00
6 |ZpWaendrntnddismnunnimasnenTelasems
aildanang 1 3.33 82 37.44 35 71.43 | 118 39.60
BN 29 96.67 137 62.56 14 28.57 180 60.40
gt 30 100.00 219 100.00 49 100.00 298 100.00
6.1 |[miAma MINTNUTIMATIN-DDNAILAINIT
woy 0 0.00 0 0.00 0 0.00 0 0.00
Uunan 0 0.00 0 0.00 0 0.00 0 0.00
4N L5 100.00 35 100.00 2 100.00 42 100.00
T 5 100.00 35 100.00 2 100.00 42 100.00
6.2 |Hwarany
1w 0 0.00 10 9.52 0 0.00 10 7.35
Uunad 0 0.00 45 42.86 0 0.00 45 33.09
aIn 24 100.00 50 47.62 7 100.00 81 59.56
Rty 24 100.00 105 100.00 7 100.00 136 100.00
6.3 [ifmoAsTunan/dudsiion
wae 0 0.00 0 0.00 0 0.00 0 0.00
dunan 0 0.00 0 0.00 0 0.00 0 0.00
N 20 100.00 44 100.00 2 100.00 66 100.00
1Y 20 100.00 44 100.00 2 100.00 ‘66 100.00
6.4 |mMTaTvifiane .
wae 0 0.00 0 0.00 o] 0.00 0 0.00
thunan 0 0.00 33 37.50 0 0.00 33 29.20
yn 16 100.00 55 62.50 9 100.00 80 70.80 |
T : 16 100.00 88 100.00 9 100.00 113 100.00 |
6.5 |n1svanminis
Gt 0 0.00 0 0.00 0 #DIV/O! 0 0.00
thunane 0 0.00 0 0.00 0 #DIV/0! 0 0.00
yn 2 100.00 2 100.00 0 #DIV/0! 4 100.00
T 2 100.00 2 100.00 0 #DIV/0] 4 100.0C
6.5 |mITTLiBYIAN
GH 0 0.00 4] 0.00 4] 0.00 0 0.00
Uhunatd 0 0.00 0 0.00 0 0.00 0 0.00 .
AN 1 100.00 3 100.00 3 100.00 7 100.0C
378 1 100.00 3 100.00 3 100.00 7 100.00
6.7 |nwnaia
pGH] 0 0.00 0 0.00 0 0.00 0 0.00
Uunans 0 0.00 0 0.00 0 0.00 0 0.00
3N 3 100.00 6 100.00 1 100.00 10 100.0C
LRl 3 100.00 6 100.00 1 100.00 10 100.00
6.3 [ inanaasng
1w 0 0.00 0 0.00 0 #DIV/O! 0 0.00
1unad 0 0.00 0 0.00 0 #DIiV/0! 0 0.00
yn 2 100.00 9 100.00 0 #DIV/O! 1 100.00
594 2 100.00 9 100.00 0 #DIVIO! 11 100.0C
7 [devenenralszmrwswilasenmnladiiiunig
aisiTanaas 9 30.00 121 8525 28 66.67 168 54.30
ffaneIa 21 70.00 98 4475 14 33.33 133 45,70
EtY 30 100.00 218 100.00 42 100.00 291 100.0C
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Fasi 1 Alawas

R PG ngufi 1 a2 s e
TEPENINNTT 0-100 (HAT JruzdInnd 104-500 1A | Truzeanndn 501,000 s
swaw | JauR: | sawan | dopas | swaw | Jouax | Swam | TBuRz
74 |[msTesdAeda
DET] 0 0.00 0 0.0C C 0.00 0 0.00
unang 0 0.00 29 36.71 0 0.00 29 27.36
4N 16 100.00 50 63.29 11 100.00 77 72.64
TN 16 100.00 79 100.00 " 100.00 106 100.00
7.2 |vrlulsipone
won 0 #DIV/O! 0 0.00 0 0.00 0 0.00
Uunene 0 #DIV/O! 0 0.00 0] 0.00 0 0.00
an 0 #DIV/O! 18 100.00 3 100.00 21 100.00
et 0 #DIV/0! 18 100.00 3 100.00 21 100.00
7.3 |mIwan1Tnne
Pl 0 0.00 0 0.00 0 0.00 0 0.00
Uunana 0 0.00 0 0.00 0 0.00 0 0.00
ann 1 100.00 6 100.00 2 100.00 9 100.00
I 1 100.00 6 100.00 2 100.00 9 100.00
7.4 |myszunuvnidy
Wby 0 0.00 0 0.00 0 0.00 0 0.00
thunane 0 0.00 10 16.13 0 0.00 10 11.49
an 11 100.00 52 83.87 14 100.00 77 88.51
Ept! 11 100.00 62 100.00 14 100.00 87 100.00
7.5 |YNAKUDERA
dae 0 #DIV/O! 0 0.00 0 0.00 0 0.00
tunany 0 #DIV/O! 0 0.00 0 0.00 0 0.00
an 0 #DIV/O! 5 100.00 1 100.00 6 100.00
774 0 #DIV/0] 5 100.00 1 100.00 6 100.00
7.6 | laiifivone
woe 0 #DIV/O! 0 0.00 0 0.00 0 0.00
Uunrs 0 #DIVIO! 0 0.00 0 0.00 0 0.00
an 0 #DIV/IO! 9 100.00 3 100.00 12 100.00
T 1] #DIV/O0! 9 100.00 3 100.00 12 100.00
7.7 [Maviaw
oy 0 0.00 0 0.00 0 0.00 0 0.00
Uunand 0 0.00 0 0.00 o 0.00 0 0.00
AN 1 100.00 3 100.00 3 100.00 7 100.00
TN 1 100.00 3 100.00 3 100.00 7 100.00
7.8 |lifinvaasn
woH 0 0.00 0 0.00 0 #DIV/0! 0 0.00
1un|19 0 0.00 0 0.00 0 #DIV/0! 0 0.00
47N 7 100.00 2 100.00 0 #Div/0! g 100.00
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47N 1 100.00 9 100.00 10 100.00
394 1 100.00 9 100.00 10 100.00
7 |Bavaensrazeslssmimwaisnilasanisiladitiuns
lalddansne 5 83.33 3 25.00 8 44.44
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FuRUMTILIB0U (Soft Clay) (R FURUMTIENUNAIY (Medium Clay)

14 INUAIBINAUAITIMN (Undisturbed Sample) N ) 52z T1IAY 1.50 1A TusuduReasu
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2.2 NIATDU Shear Strength Tﬂul‘ff’ Pocket Penetrometer

o_ ] = 1 Y v 1
2.3 uiﬂ‘JBUNﬂuﬂluﬂizUBﬂH'II.‘U‘I‘l‘TB\'MﬂﬁiNﬂﬂulﬂ

4
FUNT I (Sand)
¥
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AI0UNAUAIANTIN (DINNTLUBALI)
14 PRGE Natural Water Content
12 %191 Natural Density
1.3 NATBU Unconfined Compression

1.4 I Liquid Limit, Plastic Limit, Plasticity Index

fMogeaulasanw @Euudaazniwannszuenii)
24 H"I?h Natural Water Content
22 W91 Sieve Analysis UB3AaBteAUTITIY Non Plastic
2.3 NATDY Unconfined Compression
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2.4 1A Liguid Limit, Plastic Limit, Plasticity Index YDIAIBINAUTIIU Plastic



HMZYUAY (SOIL CONDITION)

an

HQuIne BH-1
Layer Depth, m. Soil Type Color Relative Density /
Consistency
0.00-2.50 | clayey silt, finesand (MH, SM-SP) dark gray soft & loose
1 2.50 -9.50 clayey to sandy silt (ML-SM) light gray soft to medium
2 9.50 — 15.00 | silty sand (SM) yellowish gray very stiff to hard
3 15.00 basement rock (decomposed granite) - hard

nguIniz BH-2
Layer Depth, m. Soil Type Color Relative Density /
Consistency
0.00 —2.00 | silt to sandy silt (ML-SM) brown soft
200-7.00 |finesand (SM-SP) light to dark gray loose
1 7.00-8.50 |clay (CH) gray medium
850 - 10.00 | fine to coarse sand (SW) gray oose
2 10.00 — 15.00 | silty sand (SM) brownish gray stiff to hard
3 15.00 basement rock (decomposed granite) - hard
nQuIe BH-3
Layer Depth, m. Soil Type Color Relative Density.ﬂ
Consistency
0.00—2.00 | silty sand to coarse sand (SM-SW) brown loose to medium
1 2.00-7.00 | clayey silt (ML-MH) dark gray soft
2 700-12.50 | sandy silt to silty sand  (SM) gray, yellow stiff to hard
3 12.50 basement rock (decomposed granite) - hard




nQuIe BH-4

layer fine sand (OH, ML-MH, SP)

gray to dark

gray

Layer Depth, m. Soil Type Color Relative Density /
Consistency-
0.00 -1.50 | siltto sandy silt (ML-SM) brown loose
1 1.50-6.00 clayey silt to organic clay, soft to medium

2 6.00-11.00

silty sand (SM)

yellowish gray

very stiff to hard

3 11.00

basement rock (decomposed granite)

hard

HuInE BH-5

Layer Depth, m. Soil Type Color Relative Density /
Consistency
0.00-3.00 clayey silt (MH) dark gray soft
1 3.00-950 | finesand (SM-SP) gray to dark gray loose
2 9.50-12.00 | to silty sand (SM) grayish brown very stiff to hard

3 12.00

basement rock (decomposed granite)

hard
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SUBSOIL PROFILE
BH-1<-~>BH-2

e
/ A A / Elev.(m)
Elev.(m) \
ev.(m / & s 4 .

000

0.00

-1.00
-1.00

2.00
-2.00

-300
-3.00

-4.00
-4.00

-5.00
-5.00

-6.00
-6.00

-7.00
-1.00

-8.00
-8.00

-9.00
-9.00

-10.00
-10.00

-11.00
-11.00

-12.00
-12.00

-13.00
-13.00

14.00
14.00

1500
-1800

-16.00
16.00

-17.00
-17.00

-18.00
-18.00

-19.00
-19.00 o

-20.00
-20.00

End of Borehole



SUBSOIL PROFILE
BH=1<==>BH-5

Elev.(m) Elev.(m)

0.00 000
-1.00 -1.00
-2.00 -2.00
-3.00 -3.00
-4.00 -4.00
-5.00 -5.00
-6.00 -6.00
-1.00 700
-8.00 -8.00
-9.00 -9.00
-10.00 -10.00
-11.00 -11.00
-12.00 -12.00
-13.00 -13.00
-14.00 -16.00
-15.00 -15.00

16,00 - -16.00



SUBSOIL PROFILE
BH-3<--->BH-4

1) h
Elev.(m) &‘ ‘ ;I’*\ ,
i t( ‘?:-'*"-l

0.00 1 ¥ Elev.(m)
-1.00 i
-200 6
) -2.00
400 -3.00
-5.00 i
500 -5.00
-7.00 -6.00
-8.00 o0
0 -8.00
-10.00 i
1100 -10.00
-z -11.00
1200 -12.00
180 -13.00
L -14.00
1500 -15.00

-16.00



0.00

-1.00

-2.00

-3.00

-4.00

-11.00

-12.00

-13.00

-14.00

-15.00

-16.00

SUBSOIL PROFILE
BH-4<--->BH-5

-1.00

-8.00

-15.00

-16.00
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YiquIote
BH- 1 13.00 - 15.00 (@aFuiin) 13.00 — 14.00 (BaAnUA9)
BH- 2 13.00 - 15.00 (AaHUR) 14.00 — 15.00 (Da¥iur
BH- 3 12.00 — 12.50 (Ba¥iuR) 12.00 — 12.50 (D9FUK)
BH- 4 8.00— 11.00 @aFuiing 9.00 — 10.00 (DAUUDY)
BH- 5 10.00 — 12.00 (De¥iug) 11.00 — 12.00 (Datiue)
DRIVEN PILE CAPACITY
‘7 Pile Size Pile Tip Ultimated Friction Ultimated End Ultimated Load Allowable Load (ton)
= m. x m. Depth (m) Load (ton) Bearing Load (ton) (ton) _ FS.=3
BH-1
0.30x0.30 13.00 48 36 81 32 27
0.35x0.35 13.00 56 49 101 40 34
0.40x0.40 13.00 64 64 123 49 41
0.30x 0.30 14.00 72 45 114 46 38
0.35x0.35 14.00 84 61 141 56 47
0.40 x 0.40 14.00 96 80 171 68 57
BH-2
0.30x0.30 14.00 48 o7 72 29 24
0.35x0.35 14.00 56 37 89 36 30
0.40x 0.40 14.00 64 48 107 43 36
0.30x0.30 15.00 66 90 153 61 51
0.35x0.35 15.00 TF 122 195 78 65
0.40x 0.40 15.00 88 160 242 a7 81




DRIVEN PILE CAPACITY

Pile Size Pile Tip Ultimated Friction Ultimated End Ultimated Load Allowable Lord (ton)
m. xm. Depth (m) Load (ton) Bearing Load (ton) (ton) F.S = 2.5 rs.=3
BH-3
0.30x0.30 12.00 60 45 102 41 34
0.35x0.35 12.00 70 61 128 51 43
0.40x0.40 12.00 80 80 155 62 52
0.30x0.30 12.50 72 90 159 64 53
0.35x0.35 12.50 84 122 202 81 67
0.40x0.40 12.50 96 160 251 100 84
BH-4
0.30x 0.30 9.00 42 36 76 30 25
0.35x0.35 9.00 49 49 95 38 32
0.40x0.40 9.00 56 64 117 47 39
0.30x0.30 10.00 66 63 127 51 42
0.35x0.35 10.00 ) 86 160 64 53
0.40 x 0.40 10.00 88 142 196 78 65
BH-5
0.30x0.30 11.00 36 45 79 32 26
0.35x0.35 11.00 42 61 100 40 33
0.40x0.40 11.00 48 80 124 50 41
0.30x 0.30 12.00 60 90 147 59 49
0.35x 0.35 12.00 70 129 189 76 63
0.40x0.40 12.00 80 160 236 94 79
wanee 1. F.S. (Factor of Safety ) iuiladumnuilaassie

2. Afuiwinussynisesdasesandumaumeiifeddifiudamansunso eddeseaisndufias iy

3. A1 Pile Tip Depth iHurauanUanaigduiisusinfofuansianzdna
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BH- 1 13.00 — 15.00 (Ba¥iuR) 14.00 — 15.00 (Batiug)

BH- 2 13.00 — 15.00 (DaHUK) 14.00 — 15.00 (D9HUK)

BH- 3 12.00 — 12.50 (DaFivK) 12.00 — 12.50 (Bariug)

BH- 4 8.00 — 11.00 (Ba¥uiin) 10.00 — 11.00 (Bariug)

BH- 5 10.00 — 12.00 (Da¥iuR) 11.00 — 12.00 (Dariur)

BORED PILE CAPACITY (Dry or Wet Process)
Pile Size Pile Tip Ultimated Friction Ultimated End Ultimated Load Allowable Load (ton)
Diameter, m. Depth (m) Load (ton} Bearing Load (ton) (ton) F.S.=25 FS.=3
BH-1
@ 0.35 14.00 44 38 79 32 26
@ 0.50 14.00 63 79 135 54 45
@ 0.35 15.00 60 96 153 61 51
@ 0.80 15.00 86 196 275 110 92
BH-2
@ 0.35 14.00 77 29 53 2 18
@ 0.50 14.00 39 59 92 37 31
@ 0.35 15.00 38 96 131 52 44
@ 0.50 15.00 55 196 244 98 81
L B
wanewun 1. F.S. (Factor of Safety ) Flutaduannulaande

2. AnFuinninussynuasasiy

3. #in Pile Tip Depth uA1A2"
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BORED PILE CAPACITY (Dry or Wet Process)

Pile Size Pile Tip Ultimated Friction Ultimated End Ultimated Load Allowable Load (ton)
Diameter, m. Depth (m) Load (ton) Bearing Load (ton) (ton) FS.=25 FS. =3
BH-3
2 0.35 12.00 33 38 69 28 23
@ 0.50 12.00 47 79 120 48 40
g 0.35 12.50 44 96 137 55 46
@ 0.50 12.50 63 196 253 101 84
BH-4
@ 0.35 9.00 44 48 90 36 30
@ 050 9.00 63 98 156 62 52
g 0.35 10.00 66 96 159 64 53
@ 0.50 10.00 94 196 285 114 95
BH-5
@ 0.35 11.00 22 38 58 23 19
@ 0.50 11.00 31 79 105 42 35
@ 0.35 12.00 38 96 132 53 44
@ 0.50 12.00 55 196 245 98 82
WHNELMR 1. F.S. (Factor of Safety) ifhufadaimanuilasnsdis

1 e Qy o ar o dyll (| 74 = ﬂﬂl ar 13
2. F]’?TuuﬂﬂuﬂU??V]ﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂLa’]L‘ilNIFi’l!-J['"1'1T’N‘LJEIQQ“LNLHWHQWJ']NN']N’WD 1aslATauandnnaziuls

3. #1 Pile Tip Depth ifludAnuandaneidanduieuanfinfuausianzdima
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SUMMARY OF TEST RESULT.PHUKET SOIL TEST CO.LTD.

COORDINATE.
PROJECT: The Aristotle Condo Surin Beach N. E. BORING NO. BH 1
HOLE ELEV. Soil Surface | DEPTH. 15.00 m.
LOCATION: wiagFums 9.6 mi3muia 8.0 a.0iAR
s 2 WATER ELEV. -1.00 m. DATE. 27/05/2561
DEPTH [saMPLE| ATTERBURG LIMIT | WATER | GROUP | UNIT SIEVE UG ( trmd) VANE | SPT
NO. CONTENT| gyMm. |WEIGHT ANALYSIS SHEAR| N
™ LL PL Pi " S m’ #4 | #10 | #40 | #200| LAB |POCKET] Um2 ot
1.00-1.45 | SS1 | 66.3|36.8] 295 86.2 MH 1.70 0.3 1
1.50-1.95 | 882 non plastic 17.3 | SM-SP | 1.98 2
2.00-2.45 | SS3 non plastic 17.8 SP 2.02 (100|100} 90| 10 8
3.00.345 | SS4 | 335220 116 | 321 ML 1.82 0.3 2
4.50-495 | SS5 36.5 ML 1.85 0.3 2
6.00-6.45 | SS6 | 36.7| 23.56| 13.2 35.0 ML 1.88 1.0 5
7.50-7.95 | SS7 299 | ML-SM| 1.90 6.0 8
9.00-945 | SS8 | 3841240 144 288 | ML-SM| 1.92 8.0 8
10.50-10.95] SS9 | 386 23.56} 15.1 21.4 SM 2.20 50.0 32
12.00-12.45| SS10 208 SM 2.18 40.0 18
13.50-13.95| SS11 slight plastic 17.9 SM 2.20 >50.0 40/6"
15.00 basement rock (decomposed granite) 5/0"




SUMMARY OF TEST RESULT.PHUKET SOIL TEST CO.LTD.

PROJECT: The Aristotle Condo Surin Beach

COORDINATE.

BORING NO. BH 2

LOCATION: mnq%uﬂ% 4.6 ALTINTIR 20879 ﬁ.{]&ﬁﬂ

DEPTH. 15.00 m.
DATE. 26/05/2561

HOLE ELEV. Soil Surface
WATER ELEV. -1.00 m.

DEPTH ATTERBURG LIMIT | WATER | GROUP SPT
CONTENT| gyM. N
m. % BOLS blft
LL | PL PI
1.00-1.45 404 253| 154 | 38.2 ML 2
1.50-1.95 26.9 | ML-SM 2
2.00-2.45 non plastic 2.F SP 2
3.00.3.45 non plastic 229 SP 10
4.50-4.95 non plastic 28.3 | SM-SP 2
6.00-6.45 non plastic 24.0 | SM-SP 2
7.50-7.956 56.7|235| 332 | 388 CH 6
9.00-9.45 non plastic 18.3 SW 5
10.50-10.95 slight plastic 227 SM 20
12,00-12.45 slight plastic 230 | SM 15
13.50-13.95 slight plastic 234 SM 32
15.00 basement rock (decomposed granite) 5/0"




SUMMARY OF TEST RESULT.PHUKET SOIL TEST CO.LTD.

PROJECT: The Aristotle Condo Surin Beach

COORDINATE.
N. E:

BORING NO. BH 3

LOCATION: wng3uns 9.6 Aidanzia 2.0879 2.0100

HOLE ELEV. Soil Surface
WATER ELEV. -1.20 m.

DEPTH. 12.50 m.
DATE. 25/05/2561

DEPTH  |sAMPLE| ATTERBURG LIMIT | WATER | GROUP | UNIT SIEVE uc (vmd) VANE | SPT
NO. CONTENT|  SYM. |WEIGHT ANALYSIS SHEAR| N
" e | e | P v e | #a | #10 | #40 | #200] LAB [PocKEeT] um® | OVt
1.00-1.45 | S81 non plastic 14.0 SM 2.08 8
1.50-1.85 | S82 non plastic 19.0 SW 210 | 74| 62| 36| 3 10
2.00-2.45 | SS3 non plastic 14.2 SW 245 20
3.00.345 | SS4 non plastic 210 | SP-SW| 208 | 99| 98| 78] 5 3
450-495 | SS5 |50.8|30.2| 206 | 53.0 MH 1.85 1.0 6
6.00-6.45 | SS6 | 40.2|24.6] 157 | 378 ML 1.82 0.8 4
7.50-7.95 | SS7 | 42.8|26.0| 168 | 30.4 SM 2.08 20.0 18
9.00-9.45 | SS8 22.7 SM 2.10 30.0 22
10.50-10.95| SS9 | 36.7|25.0| 117 | 2240 | SM 2.12 300 20
12.00-12.45] §S10 slight plastic 19.6 SM 2.18 >50.0 35/6"
12.50 basement rock (decomposed granite) 5/0"




SUMMARY OF TEST RESULT.PHUKET SOIL TEST CO.LTD.

PROJECT: The Aristotle Condo Surin Beach

COORDINATE.
N. E.

BORING NO. BH 4

LOCATION: wingsun? 9.6 aiavzia 2.08719 e

HOLE ELEV. Soil Surface
WATER ELEV. -1.50 m.

DEPTH. 11.00 m.
DATE. 22/05/2561

DEPTH |sampLE| ATTERBURG LIMIT | WATER | GROUP | UNIT SIEVE uc (vmd) VANE | SPT
NO. CONTENT} SYM. |WEIGHT ANALYSIS SHEAR| N
" L. | PL PI " BOLS | v #4 | #10 | #40 | #200| LAB |POCKET] v’ | OV
1.00-1.45 | S5t | 36.7|245] 122 | 241 | ML-SM| 1.95 2
1.50-1.95 | SS2 100.0 OH 1.35 0.3 1
2.00-2.45 | SS3 | 55.6|32.5] 23.1 60.6 MH 1.52 0.4 1
3.00.3.45 | S54 non plastic 175 SP 2.08 {100] 98|85 7 18
450-4.95 | SS5 | 40.5|25.2| 153 36.3 ML 1.89 0.8 2
6.00-6.45 | SS6 22.8 SM 2.12 30.0 20
7.50-7.95 | SS7 slight plastic 18.8 SM 2.15 50.0 40
9.00-9.45 | SS8 slight plastic 11.6 SM 2.18 >50.0 60
10.50-10.95| SS9 slight plastic 1.2 SM 2.18 >50.0 30/2"
11.00 basement rock (decomposed granite) 5/0"
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flInNaAaeL masgiu
ﬂ?ilﬁﬂﬁ?ﬂd'}ﬁauﬂﬁﬁﬂ’w\lﬁ?ﬂﬂix'ﬂﬂﬂ’uN ASTM D 1587
MINATDL Standard Penetration Test ASTM D 1586
MINATDL Unconfined Compression ASTM D 2166
AITNATDL Atterberg Limit LlOZ Natural Water Content ASTM 423, D 424

A1TNATDY Sieve Analysis ASTM D 422



f - " -
A9 4 . s1gadiaganiIiuunauItuy Unifled Soil Classification
i Group ]
u,
Major Divisiona ISymbols Typical Nemes Laboratory Clessification Criteris
¥ Y
-n
- £ ° z
= - £ ; o D, (Dy0)
= £ GW | Well-graded pravels, gravelsand mix. g Elg- e grester than & Gz = 10 et L ERES
2 =1 &2 e tures, lirtle or no tines ¥ = Oyo Dy X Dgo
g2 &< " -
- 2 cB = ¢ 2
o ~w!l a GP Pooriy graded gravels, pravel.send mix. = o .
ks > © : ol ” ’
= g 2 5 £ tures, littit of no fines < o Not meeting oll gradation requirements for GW
tlee<] = : 2 £ .
LT o¥ - . =
R z g
813558 5 B9
S ®|u 32 - “
5 ==z )€ 8 d & F B s g
z solz E _|GM® [ Silty pravetls, gravel-sand-silt mixtures % 8 %E 2 o'-}nerb;rgl timits batow A"} apoue “A™ lioe with P,
& ER AR u Y2 oy s |fieeorPliessthind betwiesn X and 7 are border-
T E L= E—:’.z : 2E wvogy line cases requiring urs of
= 5 g TES GC Claysy gravels, grovelsandclay mix- | ¢ £ ' E Atterparg limits below "A”| dual gsymbols
¥y = BEE wurey B 5 OOQ |linewith Pl greater than 7-
a = [T b
5T < Eg
v R gr =
5T T : parlly o (050!
) b0
8= o sw Wcil-gr_ndid sands, gravelly sands, fictle | g .2 c prearer taen 6! Gy = 30 T
O R ® = or no finey a H Do Do % Dgo
- c 2c -
R o=
= ZE| €% sP Poorly graded sands, gravelly sands, | E & Not mesting 8il gradation requirernents for SW
= gEl s © . r o
= o S & little or no fines © £
8| 8| 3 LEL
g 2= — s 62 -
w 2 =
§|E2s 32z 5
— - o o -
= lees=lag d EE538; - o g
3 E L g sm* r‘ Silty sands, sand-silt mixtures § EB‘ ‘g“: € I’n\:-:.;?:’ml I::n:t::’::. A Limits plotting in hatched
e e 2% v EcEnT o = zone with F.1, between 4
P2lEs=E a = c d 7 1i
£318E=]| sc Clayey sands, sandclay mixtures e E’% s 2 & Arnterberg limits above "A*" g ..'1 Barderink casts
o ElaS= H £k L |, s requiring use .of dual sym-
2 Ejs 20 E® & = L = | line with P.l, greater than 7
o c = 15 &%t bolsg
z a8 £8=252,
2 EE8H=
= Inorganic silts and very fine gands,
(3] ML rock fiour, silty or clayey fine sands,
- = E or clayey silts with slight plasticity
2 i . Plasticity Chart
- CE Inorganic. clays of low 1o medium 0
g T cL plasticity, gravelly clays, sandy clavs,
=4 2 E silty clays, lean clays p
) =.=
z © % OL Organic sitts and organic silty clays of 50 /
€ o low plasticity CH
" = ¥ /)
£ Rl 4
= s -2
3 5 R E:
2 - £ Inprganic tilts, In1diceus or distoma- > 10 -
et A {i . . - ‘.
3,; s MH ceous fine send or silty soils, elastic ___5‘ 258 OH and MH
£ _E 5 silts Z -“"‘J
o= v e 5id oy " & 20
E £ g CH Inorganic clays of hugh plasticity, fat /
= e 2 cleys CL
£ = = /]
c w = OH Organic ¢lays of medium two high 10 CL-MLT7
= g plasticity, organic gifts ML and
o T : - LOL
e 2 0
-4
2 = 0 10 20 30 40 S0 60 70 80 90 10O
- Liquid Limit
f% g% Pt Pea1 and other highly organic soils B
RS

®Division of GM snd SM groups inte subdivisigns of d and u are ior rosds and airfieids only. Subdivislon |y based on ATterverg

L.L. it 28 o l=ss and the P.I. Is 6 or le1s; the suflix u used when L, L, Is greatar than 28.

Bporderline classilications, used for soils possessing charagreristics of two gfoups:, sr¢ designated by combinatlons of pgroup symbols.

GW-GC, vsell-pradad grpvel-sand mixturs wlrh,'t:_hv binder.

lImlu.Lsu ix ¢ veed when
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FNVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/113-114 Moo 6 Soi Chinsket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954~-7745~6 Fax 0-2964-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Customer Name
Address

Project Name
Project Location
Sampling Source
Sampling Point
GPS. Coordinate
Sampling Date
Sampling Time
Sampling Method
Sample Condition
Sampling By

an

e

ANALYSIS REPORT

Phuket Environmental Services Co., Ltd.

125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Tasanns & o¥alavda lzwna giund 7 289 U3 1aes yila LIRTLAUA 37N
m&ﬁ 3 frumdmzs nena1 rTaiia

Ambient Air Quality

yinmAuhlasens

UTM (WGS84) 47N 0420900 E, 0882135 N

July 1-4, 2018 Analysis No. :  AB962/2561
10:50 Received Date : July7, 2018
U.S. EPA 40 CFR Part 50 Analytical Date : July7-12,2018
Good Report Date ¢ July 12, 2018

Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)

Result "
/
Parameter Unit Method of Analysis Juii2, 18 | Jul2-3, 18 | Jul 3-4, 18 Standard
Total Suspended Particulate 3 ' ; .
(TSP) 24 Hours Average mg/m Hi-Volume, Gravimetric Method 0.064 0.069 0.062 0.330
Particulate Size Less Than . ;
10 Micron (PM10) dgind | LSS SEleCH: 0.036 0.035 0.034 0.120
Hi-Volume, Gravimetric Method
24 Hours Average
Remark : '/ Notification of National Environmental Board, No.10, B.E.2538 (1993), published in the Royal Government Gazette No.112 Part 42D dated May 25, B.E.2538

(1995} and Notification No.24, B.E.2547 (2004),

under the Enhancement and C

-

Vo

(Ms.Natnicha Sermmatiwong)

Analyst

published in the Royal Government Gazctte No.121 Special Part 104D dated September 22, B.E.2547 (2004),

onservation of National Environmental Quality Act B.E.2535 (1992).

o

{Ms.Panicha Promchai)

Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
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Environment Research & Technology Company Limited

: & ' 26/7113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
envirescarch ’ Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745~6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

ANALYSIS REPORT

Customer Name Phuket Environmental Services Co., Ltd.

Address :  125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Project Name ¢ lasoms & s3alaida Lo giund I 209 138N a0z gile LIARBLOUE $9N0

Project Location : m_jﬁ 3 duaiinzie Sunsnany SInIaie

Sampling Source ¢ Ambient Air Quality

Sampling Point : vimAnilassnns

GPS. Coordinate : UTM (WGS84) 47N 0420900 E, 0882135 N

Sampling Date :  July 3, 2018 Analysis No. :  AAB343/2561

Sampling Time : 08:26 Received Date : July 4, 2018

Sampling Method :  APHA 108 Analytical Date : July 5, 2018

Sample Condition : Good Report Date ¢ July 12, 2018

Sampling By :  Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)

Parameter Unit Method of Analysis Result
Total Hydrocarbon mg/m? as methane | Flame Jonization Detection Method 1.80
Methane Hydrocarbon mg/m? as methane | Flame lonization Detection Method 1.27
Non-Methane Hydrocarbon mg/m? as methane | Flame Jonization Detection Mcthod | 0.53 |

//7
E T e
(Ms.Supawan Suwannapa) (Ms.Panicha Promchai) /

Analyst Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 1/1

F-RP-057 Rev. 02, July 1, 2017



Environment Research & Technology Company Limited

3 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
envi_research Toongsonghong, Laksi, Bangkok 10210
Tel, 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

ANALYSIS REPORT

Phuket Environmental Services Co., Ltd.

Customer Name
Address
Project Name

125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

o &

Tasams @ e3aladn lana giund Is 109 U3Eh imax yila IRBOUE 300

v o a o [
Project Location Wi 3 FAURITINGLR DNNBTRTY wmmqtﬁﬂ

Measured Source Ambient Air Quality

Measured Point . uirmAuilasens
GPS. Coordinate : UTM (WGS84) 47N 0420900 E, 0882135 N
Measured Date : July 2-3, 2018
Measured By ¢ Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)
Measured Instrument . NOx Chemiluminescence Analyzer Horiba Model APNA-370 Serial Number 4VWFEBUK
Reported Number : ASC177-NOx-2561 Report Date : July 13, 2018
Interval Time NO Resul;(cl:g/ma) NOx Standard?!/
10:00 - 11:00 0.0108 0.0111 ~0.0219
11:00 - 12:00 B 0.0104 0.0134 ~0.0238
12:00 - 13:00 0.0064 0.0083 0.0147
13:00 - 14:00 0.0120 0.0122 0.0242
14:00 - 15:00 0.0009 0.0051 0.0060
15:00 - 16:00 0.0012 i 0.0096 ) 0.0108
16:00 - 17:00 0.0010 0.0062 10.0072
17:00 - 18:00 ~0.0009 ) 0.0060 | 0.0069
18:00 - 19:00 0,0029 0.0107 0.0136
19:00 - 20:00 0.0034 i 0.0231 ) 0.0265
20:00 - 21:00 0.0014 0.0199 0.0213
21:00 - 22:00 0.0010 0.0160 0.0170
22:00 - 23:00 0.0012 0.0177 0.0189
~23:00 - 24:00 0.0010 0.0139 0.0149
00:00 - 01:00 0.0005 0.0085 0.0090
01:00 - 02:00 0.0006 0.0055 0.0061
02:00 - 03:00 0.0006 0.0109 0.0115
03:00 - 04:00 0.0015 0.0199 0.0214
04:00 - 05:00 0.0009 0.0124 0.0133
05:00 - 06:00 0.0006 0.0077 0.0083
06:00 - 07:00 0.0006 0.0094 0.0100
07:00 - 08:00 0.0012 0.0119 0.0131
08:00 - 09:00 0.0022 0.0115 0.0137
09:00 - 10:00 0.0054 0.0073 0.0127
24 Hours Average 0.0029 0.0116 0.0145 -
1 Hour Maximum 0.0120 0.0231 0.0265 NO2 £0.32

Remark : !/ Notification of National Environmental Board, No.10, B.E.2538 (1995), published in the Royal Government Gazette No,112 Part 42D dated May 25, B.E.2538
(1995), Notification No.28, B.E.2550 (2007), published in the Royal Government Gazette No.124 Special Part 58D dated May 14, B.E.2550 (2007) and
Notification No.33, B.E.2552 (2009), published in the Royal Government Gazette No.126 Special Part 114D dated August 14, B.E.2552 (2009), under the
Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992).

I Kh

(Ms.Panicha Promchai) /
Analyst Laboratory Supervisor

(Ms.Waséana Khunngo‘gﬁj

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 1/3
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Environment Research & Technology Company Limited

. 25/113~-114 Moo 6 Sol Chinaket 1, Ngamwongwan Road,
cnvi_research ; . Toongsonghong, Laksl, Bangkok 10210
Tel, 0-2984~7745~6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www,envirescarch.co.th

ANALYSIS REPORT

Customer Name . Phuket Environmental Services Co., Ltd.
Address 125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Project Name

e

e

Ta3ems @ e3aladn lownn fun v 189 LT aax gl LIEBIAE 9N 6
m‘\jﬁ' 3 fusidanzia unena1s Smiagiia

Measured Source Ambient Air Quality

Measured Point T TP R PORTOR:

GPS. Coordinate UTM (WGSB4) 47N 0420900 E, 0882135 N

Project Location

e

Measured Date : July 2-3, 2018
Measured By :  Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)
Measured Instrument : SO, UV-Fluorescence Analyzer Thermo Model 43C Serial Number 0607415768
Reported Number : ASC177-S0,-2561 Report Date : July 13, 2018

Interval Time Result SOz (mg/m3) Standard

10:00 - 11:00 0.0029

11:00 - 12:00 0.0031

12:00 - 13:00 0.0031

13:00 - 14:00 0.0033

14:00 - 15:00 0.0029

15:00 - 16:00 0.0031

16:00 - 17:00 0.0028

17:00 - 18:00 _ ) 0.0029

18:00 - 19:00 0.0030

19:00 - 20:00 0.0032

20:00 - 21:00 0.0032

21:00 - 22:00 0.0034

22:00 - 23:00 0.0035

23:00 - 24:00 0,0032

00:00 -01:00 0.0028

01:00 - 02:00 0.0028

02:00 - 03:00 0.0030

03:00 - 04:00 0.0030

04:00 - 05:00 i 0.0028

05:00 - 06:00 0.0029

06:00 - 07:00 0.0030

07:00 - 08:00 0.0030

08:00 - 09:00 0.0030

09:00 - 10:00 0.0028

24 Hours Average 0.0030 0.30%/
1 Hour Maximum 0.0035 0.782/

Remark : '/ Notification of National Environmental Board, No.10, B.E.2538 (1995), published in the Royal Government Gazette No.112 Part 42D dated May 25, B.E.2538
(1995) and Notification Na.24, B.E.2547 {2004), published in the Royal Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 (2004},
under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992),
2/ Notification of National Environmental Board, No.12, B.E.2538 (1995), published in the Royal Government Gazette No.112 Special Part 27D dated July 13,
B.E.2538 (1995) and Notification No.21, B.E.2544 (2001), published in the Royal Government Gazette No.118 Special Part 39D dated April 30, B.E.2544
(2001), under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992).

—— T A 4 an
Da
o ERE
eovi rescarch g Ehs
DED !CI
M IAENT RE oA TECHHOLOGY Co. LD
z -_—

(Ms.Waséana Khunngoen) ~ (Ms.Panicha Promchali)
Analyst Laboratory Supervisor

DO NOT COPY FARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 2/3

F-RP-004 Rev. 01, July 1, 2017



Environment Research & Technology Company Limited

KT i 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
envi_rescarch Toongsonghong, Laksi, Bangkok 10210
: Tel. 0-2954-7745~6 Fax 0~2954-7747
E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

ANALYSIS REPORT

Customer Name 1 Phuket Environmental Services Co., Ltd.
Address :  125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000
Project Name : Tasens & a3alaids Tans g3uns Do ves U5 wez glla aBlaud e
o Iy a s [ a
Project Location ¢ N 3 MUALITINEIR BILNDORTY TINIALING
Measured Source :  Ambient Air Quality
- Lo
Measured Point ¢ uSnmnunlassns
GPS. Coordinate : UTM (WGS84) 47N 0420900 E, 0882135 N
Measured Date : July 2-3, 2018
Measured By ¢ Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)
Measured Instrument : CO NDIR Analyzer Thermo Model 48C Serial Number 0415406564
Reported Number : ASC177-CO-2561 Report Date : July 13, 2018
Result 3
Interval Time 0 (Mg Standard!/
1 hr Avg 8 hr Avg
10:00-11:00 0.3 -
11:00 - 12:00 0.3
12:00 - 13:00 0.2
13:00 - 14:00 0.2
14:00 - 15:00 0.3
15:00 - 16:00 0.4 -
16:00-17:00 0.4 -
17:00 - 18:00 i 0.4 0.2
18:00 - 19:00 0.4 0.3
19:00 - 20:00 0.6 0.4
20:00 - 21:00 0.6 0.4
21:00 - 22:00 0.6 0.5
22:00 - 23:00 0.5 0.5
23:00 - 24:00 0.5 0.5
00:00-01:00 0.4 0.5
01:00 - 02:00 0.4 0.5
02:00 - 03:00 0.5 0.5
03:00 - 04:00 0.6 0.5
04:00 - 05:00 0.6 0.5
05:00 - 06:00 0.5 0.5
06:00 - 07:00 0.5 0.5
07:00 - 08:00 0.7 0.5
08:00 - 09:00 0.5 0.5
09:00 - 10:00 0.3 0.5
24 Hours Average 0.4 - -
1 Hour Maximum 0.7 - 34.2
8 Hours Maximum - 0.5 10.26

Remark : '/ Notification of National Environmental Board, No.10, B,E.2538 (1995), published in the Royal Government Gazette No.112 Part 42D dated May 25, B.E.2538
(1995}, under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992).

e

Dor
oo
auvi reseerch ?n“%"
omo Go} \
E«Wﬂ RE%EMCH&TEONQOQV CL‘MJ:)\ \ R [

(Ms. Wassana Khunngoen ——(Ms.Panicha Promchai)
Analyst Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 3/3
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2 .
~ Environment Rescarch & Technology Company Limited

2 : 25/113-114 Moo 6 Sol Chinaket 1, Ngamwongwan Ronad,
cnvi rescach p 3 o » Toongsonghong, Laksl, Bangkok 10210
, S

Tel. 0-2684~-7746~-6 Fax 0~2984-7747
E-mail : envi@enviresearch.co.th
www,.cnviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

ANALYSIS REPORT

Customer Name :  Phuket Environmental Services Co., Ltd.
Address 125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Project Name

s

Tassmsissusy dadu O08ns

s

. o © ° al o a "
Project Location nih 4 dnuanzIw mmammgtﬁm TIMIRNING

Ambient Noise

Tl

Measured Source

Measured Point . USnaiwilasens

GPS. Coordinate : UTM (WGSB84) 47N 0422637 E, 0865003 N

Measured Date + July 5-6, 2018

Measured By : Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)

Measured Instrument : Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 01147314
Reported Number : NCC245/2561

Noise Level, dB(A)
Juterval Time Leq Lmax L5 L10 L50 L90
10:00-11:00 55.5 90.8 59.7 56.7 5833 o bl....492
11:00 - 12:00 53.4 60.7 55:1 1 54.8 53.3 515
12:00 - 13:00 52.5 75.3 54.3 53.5 51.6 50.6
13:00 - 14:00 51.7 66.0 53.0 ) 52.6 51.6 50.6
14:00 - 15:00 51.9 1. 875 53.6 52.9 51.6 50.5
15:00 - 16:00 1 53.7 76.6 558 851 52.4 50.5
16:00 - 17:00 66.6 100.0 68.7 67.0 65.9 60.1
17:00 - 18:00 65.3 99.0 68.4 . er. 57.5 54.5
18:00 - 19:00 59.4 84.9 65.2 60.4 54.3 529
19:00 - 20:00 54.8 78.3 56.2 55.4 53.4 519
20:00 - 21:00 58.4 71.1 62.4 61.4 57.9 53.3
21:00 - 22:00 592 66.3 63.6 62.4 58.6 54.5
22:00 - 23:00 55.4 69.3 59.2 58.5 54.7 524
23:00 - 24:00 58.3 65.7 59.8 59.5 58.1 53.9
00:00 - 01:00 56.4 63.1 59.8 59.3 54.0 49.5
01:00 - 02:00 . 57.1 63.0 61.9 61.7 52.9 49.5
02:00 - 03:00 60.6 62.9 61.9 61.7 60.0 55.6
~ 03:00 - 04:00 56.9 62.6 61.5 61.2 54.2 48.7
04:00 - 05:00 54.4 60.0 58.6 57.8 54.0 48.2
05:00 - 06:00 52.2 58.4 55.6 55.3 51.4 45.9
06:00 - 07:00 48.3 64.9 52.4 51.4 46.0 44.0
07:00 - 08:00 51.9 71.3 54.7 54.1 5.3 48.7
08:00 - 09:00 52.7 74.8 54.7 53.7 51.0 49.9
b 09:00 — 10:00 531 72.3 55.5 54.6 52.0 50.8
24 Hours Measurement 58.4 100.0 61.5 60.3 56.5 52.5
Standardl/ 70 115 - - - -
Ldn 63.5 - - - - -

Remark : 1/ Notification of National Environmental Board, No.15, B.E.2540 (1997) under the Enhancement and Conservation of National Envirenmental Quality Act
B.E.2535 (1992), published in the Royal Government Gazette No.114 Part 27D dated April 3, B.E,2540 (1997).

{Ms.Supawan Suwannapa) (Ms.Thanida Bunrungrueang)
Analyst Laboratory Supervisor
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Environment Research & Technology Company Limited

&5 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
cnvi research Toongsonghong, Laksi, Bangkok 10210
Tel. 0-29654~-7746~6 Fax 0-2964-7747
E-mail : envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www,enviresearch.co.th

ANALYSIS REPORT

Customer Name :  Phuket Environmental Services Co., Ltd.
Address . 125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000
Project Name . Taonnslssusy 3aiw D8nd
v o o " a o "
Project Location ;YN 4 FNUANEIU §UnaIBINIAn TINIANG
Measured Source :  Ambient Noise
& o
Measured Point . uSmAnnlasenig
GPS. Coordinate : UTM (WGS84) 47N 0422637 E, 0865003 N
Measured Date : July 6-7, 2018
Measured By : Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)
Measured Instrument . Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 01147314
Reported Number + NCC245/2561
Noise Level, dB(A)
Interval Thms Leq Lmax s L10 150 L90
10:00 - 11:00 54.5 89.4 56.4 549 | 522 ~50.1
11:00 - 12:00 54.3 77.6 57.4 54.9 i 50.9 49.7
12:00 - 13:00 51.6 67.8 571 52.6 50.2 49.0
13:00 — 14:00 51.4 74.1 54.2 52.9 50.2 49.1
14:00 - 15:00 51.4 725 54.0 52.7 501 48.8
15:00 - 16:00 50.8 72.1 52.9 51.6 49.9 48.9
16:00 — 17:00 51.6 77.7 53.3 52.2 504 49.3
17:00 — 18:00 . 5l.4 66.4 53.8 52.4 50.6 49,7
18:00 — 19:00 52.9 71.6 507 54.6 51.8 50.6
19:00 — 20:00 59.4 75.7 63.9 63.6 55.2 52.8
20:00 - 21:00 62.6 71.6 63.7 63.4 62.4 61.9
21:00 - 22:00 62.0 72.4 62.9 62.7 61.8 61.0
22:00 - 23:00 62.2 69.4 63.3 63.0 62.0 60.6
23:00 - 24:00 62.0 69.3 63.1 62.9 619 60.0
00:00 - 01:00 61.8 69.6 63.1 62.9 61.2 58.3
01:00 - 02:00 62.2 750 64.2 63.7 62.0 58.6
02:00 - 03:00 61.4 67.2 63.1 62.8 61.2 57.1
03:00 — 04:00 59.0 68.5 63.4 63.0 56.1 50,2
04:00 - 05:00 54.6 69.9 57.8 56.3 53:5 51.0
'05:00 - 06:00 53.0 a2 56.0 54.9 52.3 50.3
06:00 - 07:00 49,9 69.3 52.5 51.7 492 48.1
07:00 - 08:00 50.8 62.3 53.8 53.4 49,1 47.5
08:00 - 09:00 49.9 62.4 53.2 52.6 48.5 47.4
09:00 - 10:00 50.3 62.4 52.8 51.5 49.8 47.9
24 Hours Measurement 58.1 89.4 60.1 59.6 57.4 55.5
Standard!/ 70 115 - - - -
Ldn 66.1 - - - - -
Remark : '/ Notification of National Environmental Board, No.15, B.E.2540 (1997) under the Enhancement and Conservation of National Environmental Quality Act

B.E.2535 (1992), published in the Royal Government Gazette No. 1 14 Part 27D dated April 3, B.E.2540 (1997).

! enwvi resesrch ‘Tl/'/"/(’ 3 .
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(Ms.Supawan Suwannapa) (Ms.Thanida Bunrungrueang)
Analyst Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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Environment Research & Technology Company Limited

; 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
cnvi_ research Toongsonghong, Laksi, Bangkok 1021 (o]
Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th

ENVIRONMENT RE *ARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

ANALYSIS REPORT

Phuket Environmental Services Co., Ltd.

e

Customer Name

Address . 125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Project Name . Tassnslssusy dadin 080

Project Location : ﬂagﬁ 4 éhusnzsw sunoidieenifia Simiagifia

Measured Source :  Ambient Noise

Measured Point . ySmfinilasens

GPS. Coordinate : UTM (WGS84) 47N 0422637 E, 0865003 N

Measured Date + July 7-8, 2018

Measured By + Mr.Suriya Choothong (Personnel of Environment Research & Technology Co., Ltd.)

Measured Instrument : Integrating Sound Level Meter Type I, RION Model NL-42 Serial Number 01147314
Reported Number : NCC245/2561

Noise Level, dB(A)

Interval Time Leq Lmax L5 L10 L50 L90
10:00 — 11:00 53.7 70.0 56.6 55.8 52.5 395
"11:00 - 12:00 53.3 71.9 56.4 55.6 51.7 50.2
12:00 - 13:00 52.6 65.2 54.5 54.1 524 50.3
"13:00 - 14:00 539 71.6 55.9 55.0 53.5 51.3
la:00-15:00 | 538 L 550 | sso | 531 509
1500 16:00 | sl | 720 57.2 555 | 531 51.5
16:00 - 17:00 1 B3l 70.4 54.8 sz 52.7 51.6
17:00 - 18:00 529 78.6 ssa4 | 547 51.9 509
18:00 — 19:00 529 73.1 544 540 52.4 518
19:00 - 20:00 548 668 573 T sl 543 52.9
"20:00 - 21:00 55.7 71.4 587 57.4 55.0 53.7
51:00 - 22:00 55.6 68.5 57.0 56.6 55.5 53.9
"22:00 - 23:00 54.9 68.1 56.1 55.8 54.8 '53.3
) 534 70.7 55.3 55.0 53.1 51.5
""00:00 - 01:00 53.4 595 549 54.7 53.2 TS
"01:00 - 02:00 T 535 58.0 54.9 54.7 53.4 51.2
02:00 - 03:00 53.5 61.2 55.6 55.1 53.3 51.6
03:00 — 04:00 55.9 61.6 59,9 59.5 54.5 506
""04:00 - 05:00 55.9 61.3 59.9 59.6 54.4 50.1
05:00 — 06:00 57.4 912 60.4 | 59.9 53.4 495
06:00 — 07:00 55.5 94.8 55.8 55.6 49.6 485
07:00 — 08:00 49.8 67.0 53.3 52.5 48.8 48.1
- 09:00 50.0 78.1 525 51.2 49,1 48.1
09:00 - 10:00 51.5 66.9 54.3 53.0 50.7 49,7
24 Hours Measurement 54.1 94.8 56.6 56.0 53.1 51.2
Standard?/ 70 115 - - - -
Ldn 61.3 - - - -

Remark : 1/ Notification of National Envirenmental Board, No.15, B.E.2540 (1997} under the Enhancement and Conservation of National Environmental Quality Act
B.E.2535 (1992), published in the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 (1997).
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ETECRLOGY Co.LTD

(Ms.Supawan Suwannapa) {Ms.Thanida Bunrungrueang)
Analyst Laboratory Supervisor
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Environment Research & Technology Company Limited

: 25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
envi_rescarch Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954-7745-6 Fax 0-29564-7747
E-mail : envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Dale July 1,2018
Project Sile Start Time 10:29 AM
Sampler Number TSP No.A3 Transfer Standard Type Orifice Slop Time 10:368 AM
Motor Senal Number 610-650 Calibralor Model TE-5025A
Recorder Serial Number 4651 Calibralor Serial Number 3141 Person Mr.Nallaphon Wilchiltra
Plate (Delta H) (A} (X) (n (Y) Temparalure | Baromelric Start Siop
No. | Pressure Drop Across Onifice (inH,0) IAH,O(PaIP,,,)fT,mﬂa)iw Qstd = (1/m}{(A-b)] jample Flow Rate indicatio| |G = \{(PS«’P‘,‘,HT.‘U”E“W Pressure | Meter Mater
Posiliva | Negative | AH,0 i o fmin ) (hllmm ) °K = *C+273) (mmHg )
5 1.4 1.4 2.8 1.64965 0.80003 320 31.55 305.0 756.0
7 21 21 4.2 2.02040 0.97699 40.0 39.43 305.0 756.0
10 34 3.4 68 2.57079 1.24467 500 49.29 305.0 756.0
13 46 4.6 92 299024 1.44715 56.0 55.21 305.0 756.0
18 56 56 1.2 3.29930 1.59633 62.0 61.12 3050 756.0
Linear Ragresstion Y ONX:¥=mX +b Average 305.0 756.0
2
1 Slope (m } 2.07163 |Linear Equalion r 0.996400|PsidimmHg 760.0
2 |intercept (b) .0.00771|Set Point Flow Rale ( X) (mj,'min) 1.133 r 0.9981984 T qp 298.0
3 {Correlation Coefficient { r) 0.99995 [Final Set Flow Rate = (1) 0 (Pa/Psid)*(Tsid/Ta) 0.971906816
Result C={Pa/Psid)*(Tsld/Ta)"0.5 0.985853344
COMMENT
Andersen Instruments, Inc.
y = 36.347532x + 3.21 56;|
IC (CFM) Qstd-IC
R? = 0.996400
70.00 <| |
60.00
50.00 5
s | A I
40.00 -
N P b PO N o il
3000 | a
SR TN - i - g
2000 +
10.00
i 1 Qstd (m*min)
0.00 T 1 + f
0.00 0.20 0.40 0.80 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
7 i cfﬁi
oo
L, . go2e5 -'
. & m 1
Calibrated By £.A1S0 20000 o] ESTT R%wed By el
Mr.Nattaphon Witchitt EAENT REGEARCH & TECAMOLOGY CO . LTD Ms.Supawan Suwannapa

Technician Environmental Scientist



Environment Research & Technology Company Limited

y 3 25/113~-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
cnvirescarch Al Toongsonghong, Laksi, Bangkok 10210
Tel, 0-2954-7746-6 Fax 0~-2964-7747
i E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch,co.th

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplef Localion Dalo July 1,2018
Project Silte Start Time 10:36 AM
Sampler Number PM-10 No & Transler Standard Type Orifice Stop Time 10:48 AM
Motor Seral Number 901 Calibrator Model TE-5025A
Recorder Senal Number 102940701 Calibrator Senal Number 3141 Person Mr.Nallaphan Wilchitira
Plate (Delta H) (A) 1x) (n (v) Temparalure | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH;0) [AH.'Otpa'tp’mNT“dna)i‘m Qsid = (1/m)[(A-b)) [ample Flow Rate Indicato] |C = \{(Pa!P.m)“,m”ﬂ”m Pressure Maler Meter
Posilive | Negative | AH,0 { m'imin ) ( 1min ) ("K = "C+273) (mmHg)
5 1.4 1.4 28 1.649865 0.80003 30.0 29.58 305.0 756.0
7 23 23 46 211442 1.02438 360 35.49 3050 756.0
10 36 36 72 2.64532 1.28065 44.0 43.38 306.0 7560
13 4.9 49 9.8 3.08621 1.49347 52.0 51.26 3050 756.0
18 6.0 6.0 12.0 3.41510 1.65223 58.0 57.18 3050 756.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 756.0
L
1 |Slope (m) 207163 |Linear Equation r 0.995038 |psidimmHg) 760.0
2 |Intercept (b)) -0.00771|Sel Point Flow Rate (X} (malmin) 1.133 r 0.9975159Tyqp 298.0
3 |Corelation Coefficient (1) 0.99995| Final Sel Flow Rate = (1) 0 (PalPstd)'(TstdMa) 0.971906816
Resull C=(Pa/Psid)(Tsid/Ta)~0.5 0.985853344
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 32.524452x + 2.717090
R? = 0.995038
70.00
60.00
50.00
40.00
30.00
20.00
10.00
000 - | | L] . . . ! ! ! Qstd (m¥min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

Calibrated By

aeo #no0

S oo GO LD Ms.Supawan Suwannapa

Environmental Scientist

Technician



TISC

Environmental

TiscH ENVIRONMENTAL, INC.
145 SOUTH MIAMI AVE
VILLAGE OF CLEVES, OH
45002

513.467.9000
877.263.7610 ToLL FREE
513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - May 19, 2017 Rootsmeter S/N 0438320 Ta (K) - 296
Operator Tisch Orifice I.D. - 3141 Pa (mm) - 750.57
METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIEF
OR START STOP VOLUME TIME Hg H20
Run # (m3) (m3) (m3) {min) (mm) (in.)
1 NA NA 1.00 1.4430 32 2.00
2 NA NA 1.00 1.0220 6.4 4.00
3 NA NA 1.00 0:9110 7 5.00
4 NA NA 1.00 0.8690 8.8 5.50
5 NA NA 1.00 0T LB0 12.7 8.00
DATA TABULATION
(x axis) (y axis) (x axis) (y axis)
Vstd Qstd Va Qa
0.9500 0.6861 1.4102 0.9957 0.6500 0.8881
0.9858 0.9646 1.9943 0.9915 0.9701 1.2560
0.9837 10798 2.2296 0.9894 1.0860C 1.4042
0.9826 113037 2.3385 0.9883 1., 2372 1.4728
0.9774 1.3670 2.8203 0.9830 1.3749 1.7762
Qstd slope (m) = 2.07163 Qa slope (m) = L..29722
intercept (b) = -0.00771 intercept (b) = -0.00485
coefficient (r) = 0.99995 coefficient (r) = 0.99985
y axis = SQRT[HZO{Pa/?GO)(298/Ta)] y axis = SORT [H20 (Ta/Pajl

o

Qstd
Qa =

Diff

= 1/m{ [SQRT
1/m{ [SQRT H20

CALCULATIONS

Vol

Va/Time

[ (Pa-Diff Hg)/Pal

Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)
Vstd/Time

or subsequent flow rate calculations:

H20 (Pa/760) (298/Ta))1- b}
(Ta/Pa)] - b}
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Environment Research & Technology Company Limited
25,113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

cnvi_research -
Vo a

ENVIRONMENT RESEARCH & TECHNOLOGY CO.,

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Phuket Environmental Service
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Thongbai
Serial No. 4VWFEBUK Date April 11, 2018
Analyzer Unit ppb Time 5:52 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 165
Standard Gas Components CO = 4487 ppm
NO = 46.1  ppm
SO, = 46.0 ppm
Single Point Calibration
Analyzer Value
Standard Gas Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before After
Zero 0 0.1 0.0 -0.1 0.0 0.2 0.0 - - -
Span 400 394.9 | 400.0 | 391.0 | 4000 | 39 0.0 - - 2.3

— — — o — — — — 1 — ¢ — _— — 4 |

A
iy "
[ =
— — — e T

——— Bofore
—-—p == After

50 100 150 200250 300 350400 450 500
0 Standard Value & = - R

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

i Observed Value )
Parameter Unit Tefore Adjust | After Adjust Nominal Range

Range ppb 500 500 0 - 500 Standard
Signal NO mV 1.5 1.6 Voltage of the measured NO value
Signal NOx mV 13.7 15.0 Valtage of the measured NOx value
Detector G 40.8 40.4 43°Cx5°C
Ambient kPa 101.3 101.3 Current atmospheric pressure
DC 24V ) 237 23.7 24V 20.5
DC 5V vV 5.0 5.0 5V 0.5
NO Slope - 1.10140 1.10140 0.50000 - 2.0000
NOx Slope = 1.09630 1.09630 0.50000 - 2.0000

Calibrate By : ﬂﬁmga ) g ‘ l' 1

(MR THONGBA| SUDJAIDEE PHRONART REEARCH BTEGHOLOST CO. LD

April 11, 2018

(MR.PANUPON PODANG)
April 11, 2018
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Environment Rescarch & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

T el Tel. 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

civi rescarch

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO;) Costomer Name Phuket Environmental Services
Manufacture Thermo Location Envi Research
Model 43C Scientist Thongbai
Serial No. 0607415768 Date April 6, 2018
Analyzer Unit ppb Time 2211 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 165
Standard Gas Components CO = 4,487 ppm
NO = 46.1 ppm
S0,= 46.0 ppm
Single Point Calibration
Analyzer Value ( ppb) Stability
Standard Gas Standard Gas Value % Abs Error
Before After Before | After
Zero 0 0.0 0.0 - -
Span 400 398.0 400.0 - - 0.5

| — « ~Before

| = = = After

STATUS TEST AND VALIDATION OF SO; ANALYZER MODEL 43C

) Observed Value ’
Parameter Display As Unit - - Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 33.2 334 8.0°C to47.0°C
Chamber Temp CHAMBER °c 44.4 44.4 43.0°Cto47.0°C
Pressure PRESSURE mmHg 691.3 691.0 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.438 0.441 0.350 to 0.750
Lamp Intensity INTENSITY Hz 33154 33071 20,000 to 50,000
Lamp Vollage LAMP VOLTAGE \ 774 774 750 to 1,200
S02 Concentration S0O2 CONCENTRATION ppb 1.1 0.6 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status IlNTERFACE STATUS - OK OK OK
A R W o
Calibrate By : /’}WZ‘ . [_gise‘kauch gn(:haa‘l(ed By :
(MR THONGBAI SUDJRIDEE) e “EJ (MR.PANUPON PODANG)
April 6, 2018

April 6, 2018 mmm?&mmtmmo&w‘fc&lm
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Environment Rescarch & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Tel. 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

envi_rescarch

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( CO) Customer Name Phuket Environmental Services
Manufacture Thermo Location Envi Research
Model 48C Scientist Thongbai
Serial No. 0415406564 Date April 9, 2018
Analyzer Unit ppm Time 3:27 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 165
Standard Gas Components CO = 4487 ppm
NO = 461 ppm
SO, = 46.0 ppm
Single Point Calibration
Bianiard s Standard Gas Analyzer Value ( ppm ) Stability % Abs Efror
Value Before After Before After
Zero 0 -0.94 0.00 - - -
Span 40 41.50 40.00 - - 3.75

= «p == Before

—b—  After

[
et
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL 48C

Observed Value
Parameter Display As Unit ; - Nominal Range
Before Adjust After Adjust

Range RANGE ppm 50 50 0 - 100 standard
Internal Temp INTERNAL TEMP °c 36.1 35.9 8.0t047.0
Chamber Temp CHAMBER TEMP °c 45.0 453 40.0 to 58.0
Pressure PRESSURE mmHg 759.6 759.0 250 to 1,000
Sample Flow FLOW LPM 1.007 1.007 0.350 to 1.500
Bias Voltage BIAS VOLT \ -115.7 -115.7 -130 to -100
AGC Intensity AGC Hz 203600 203288 150,000 to 300,000
Motor Speed SPEED % 100 100 100
Concentration Conc. ppm -0.272 0.848 0 to 10,000

Motherboard Status JMOTHERBOARD - OK OK OK
Interface Status  |INTERFACE OK OK OK

Calibrate By%ﬁé’/{ ;E esrch /= %

]
- o sreChecked By :
(MR.THONGBAI SUDJRIDEE) oro  s0 (MR.PANUPON PODANG)
April 9, 2018 WAEHT REGEARCH & TECHHOLOGY COL LD April 9, 2018
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Environment Research & Technology Company Limited
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210
Tel. 0-2954~7745-6 Fax 0-2954-7747

E-mail : envi@cnviresearch.co.th
www,enviresearch.co.th

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level

Manufacture

Model

Serial No.

Range of Calibrator

- Sound Pressure Level

- Frequency

Calibration Date
Customer Name

Larson Davis
CAL200
:+ 3606

: 93.9 dB(A)
1,000 Hz.
July 1, 2018

Calibrator

1049 VTN LaBs fikn LSRBLAUA 306

.
1510 Phuket Environmental Services Co., Ltd.: 15an13 & o3alaas laing iﬁuﬂ's' 1

Equipment

Actual Reading (dB(A))

Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 RION NL-42 01147314 94.0 93.9 Pass
% 4 i
7 e
]

Calibrated By

Mr.

Zttaphon Witchittr A R LT R

Technician

folE J]
cAppr By

Ms.Supawan Suwannapa
Environmental Scientist

Page 1/1
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