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A1519% 1 AnduUszandvesnisivauess (A1 C) veswunsuuduludnwuzaes: ASCE (W.A. 2512)

o & FuuszAnsvaims y X n duuszAnsvaims
AN s lgvasiui aneuzNuRbg
Twauas (O Twauas (O
LIAFIND ENaNznaLYTaAAUNTH 0.70 - 0.95
Tananq 0.70 - 0.95 dgvTaimuauyity 0.70 - 0.85
JaUe UL 0.50 - 0.70 #iEaA 0.70 — 0.95
wafivinande AU (UURUNTIE)
Trfien 0.30 - 0.50 Favilanuane 2 % 0.05 - 0.10
thuusaiating 0.40 - 0.60 LA 2-7 % 0.10 - 0.15
N1 0.60 - 0.75 Fuflauans 7 % Fulu 0.15 - 0.20
thuninandeuantiag 0.25 - 0.40 AU (LUUAULLL)
awinuhud, a1ase 0.50 - 0.70 Suulinnyans 2 % 013 - 0.17
LUARAEINNT Y ATIAR 2-7 % 0.18 - 0.22
YUIALUA 0.50 - 0.80 Fuslanuann 7 % Fuly 0.25 - 0.35
AUIAKUN 0.60 - 0.90
LUNE IAITITUS 0.10 - 0.25
LRgIaLAnEAY 0.20 - 0.35
wagumaanilsal 0.20 - 0.35

lwAsn3a fidnadda 0.10 - 0.30
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uni 3
S1ENITANUIUTTUUTLUNLUNUYDAIATING

3.1 $1EATATUIUTTUUTTUEUNAUYREIATINTG

Usunaiiideainiu i Tunuilasanis s19azt88nan1sAILIERIINITTLUNEEI0NVDIANTNNUTNDUNAILN LA

v
v

ANNNUNERINITHAIUILED A9
3.1.1 NISATUIURIDATINITTZUILUINDUNAIUILATINS
1 L4 = Q‘ 1 o
3.1.1.1 Arduuseanslvauas (C) naunauilasanig

NUNASINTNAINRIL AU1A 80,796 A151NAT @ansanusoenluiufidiunieg auanmiuRuasnisiy

v
¢ v a

Useloil el
1) ﬁuﬁmm*ﬁd’gumiwamLLawu’waﬁuaw: 9,108.05 AN19LUAT
fn C = 0.7
11.27 % vosiiuillasenis
2)  dudtaulaluin = 4,948.51 A1519UAT
fn C = 0.7
% vasiuilasens

Aau - 6.12

3)  WuNAaEnsIInUSURSANY = 2.072.71 ANS19UAT

A1 C = 0.7

Andu = 257 % vesituiilasanis
8) iuflenesdninnu = 474.62  PNTINLUAT

A C = 0.8

Aoy = 0.59 9% VBINUNLATINNG

¥

5)  #ue1AsYeNUnge = 375.55M31URT

6)

Al C
Aoy

NufioAsiAuinansLadl

0.8

0.46 % vosuilAsIng
37.50 ANLUAT

0.8

0.05 % Y2INUNLATINT
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7)) dufiszuuysuusnunin dufiudntl = 1,938.50 m31uns
A C = 07

Aau 240 % YRANUMATING

8)  NuUNUINNUNNY UBWNUIAU LagUauntltl =  30,152.41 A1S194URS

A C = 0 (LithunAaA1uie)

Andu = 3732 % Yesiiuiilasens
9) #uiagen = 6,500.98 AT UNAT

A1 C = 0.25

Andu - 810 9% vesiuilasanis
10) puuLaziiuiing = 25,147.17 f1309LUAT

fn C = 0.9

Andu = 31.12 % Yesituiilasens

v
v o

W A C e [(0.7x11.27) + (0.7x6.12) + (0.7x2.57) + (0.8x0.59) + (0.8x0.46)+(0.8x0.05)

+ (0.7x2.40) + (0.25x8.10) + (0.9x31.12)] /100

C 1ade 0.466

3.1.1.2 1281N1559UAVDIU, tc AOUNAUIIATINIG

na1NSTINYeN, to = Landlavuiiufszuieln + nanhlualusessuiein

nanhluauuiufsyuiein

H & A H 2 n
nanhlvavuiunszuie, te = G+ L~ ;)0'467

aniufidulngredasimaduiiviianuiazeimsunaquiu uflaense LazauuNIBUBNATS

ot farunen n dmsy Impervious Surface = 0.02

A1 S ANUAINYBIRIAY 1:300 = 0.0033

A1 L sualialnagaandsiessuneiiszezmg = 326 WS
= 1,069.6 WA

AU AINNTIATINAYEIUN, t

2 N.0.467
ExLxD)

49.87 w1
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nanhlualusisszuietn

FEUUTTUIEU AIUIUIINRUITNIFUIEUNEINER

0.6 SN2

WU ugudna1avie
AMUANMLBEY 1:300 = 0.0033

AamausesiiluTeszuedn Ingldaunis Manning's sail

V= l R2/3sl/2
n

dlo n = 0015

ANTUVDITNIZUIUIOND 1:300 = 0.0033 LAY/ LA

wn
1l

v

AuIANUE et lussEuevsevial fail

R = Safvarians Hydraulic Radius (lums), Ing R = A/P
= 015 ums
A = iudinthdannsivalusisszuievievie
FNITUY = AUNTINTN X AING
9 = 0.25 * D2
P = duveullun (Wetted Perimeter) (1uns)

Vo= 1.087 wesAud

£

AUIIMIORNIINIT AU 9TEUELNYS oD Fatl

Q = VA

= 0.307 gnuIANUNI/Auni

mMuraantilraluseseuiein

ANMUYIVBITISEUIEUY DRsINISlua

390.583 U

6.51 w1

NNFAUINTIIAN e UL UNTEUIeLa U958 U810 @3NS0 UIAYIIAINSTINFIR9UN,

t. 1@ gl
ATV, T = nanhlavufiuiszuiedn + nanilualusisseuiedn

49.87 + 6.51

56.38 w9
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3.1.1.3 A19RSIN1555UTEUT (Q) NBUNRMUITIATING

PNAUNTT Q = 0.278 x 10-6 CIA
| 10,868
5 WITUAT NTUDA = —
= i (tc+42)101

105514  faawns/dalus (Adldluniseunaesnuuy)

| 59 WILUAT NN

YAELYG):
1. msAaniAIA T () mIUgUR 25 U FIuIaiInaunIsa 1uauiussenI9n 19 tush, $39387 uay

AIUGvoRUlUAUTINTYUAT (NTUBR) (5958 NIsaaIan, AloNI1T0aNLUYTsUUTL U NTIUAZIIAY,
JmanssuanIuueUsemalne, 2554)
2. lunsalmnundueluiila 9annisaiviniiaegnid 100 daawuns/31u19 inersalon1na1adueudus i

100 dadwms/3u9 lunisavaainIseenuy

LW‘i’lsazﬁ?u Qrioy 0.278 x 10-6 x 0.466 x 105.514 x (80,796-30,152.41)

0.69  @nuUIANIAT/ AU

3.1.2 N1SATUIUNIDATINITIEUIEUINAINAILIIATING
1 £ Qe‘ % o
3.1.2.1 anduUseansivauss (C) naswaullasanig

AUNlATINTNaTRRILT AU1A 80,796 ANS1UAT d@ansawUseenuNudIuA19) Auda niuRLagnsly

[

Usglovil Aadl

1) fuiesdumsndnuasmhvaduayu = 14,903.54 m319UAT

A1 C = 0.7

Andu = 18.45 % vosiuillasenis
2) fudlaulnlui = 5,206.25 A19MLUAT

pn C = 0.7

Andu = 6.44 % vosufilasinis
3) fuiaandnseiausiasie - 207271 M1910UAT

fn C = 0.7

Andu = 257 % vesituiilasanis
4) iuftenesdiney = 474.62  AITNUAT

A1 C = 0.8

Aoy = 0.59 % YBINUNLATINT
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5) ﬁuﬁmmssﬁamﬂﬁq = 37555  A1919UAT

pn C = 0.8

Andu - 0.46 % vosuAlATINS
6) iuiiormsiiuinansiad = 53525  A19MLUAT

fn C = 0.8

Andu = 0.66 % vesituilasanis
7 ﬁuﬁiww%ﬂqﬂﬂmmwﬁn fufudntn = 2,151 a1

A1 C = 0.7

Andu - 266 % vosuAlASINg
8) ufivainihiie vernthau uazUevthai = 2,2290.47 ms1ams

i C = 0 (lithunAnAuae)

Andu = 27.59 % vesiuilasanis
9) Nuidden = 7,739.62  AN519LUAT

fn C = 0.25

Andu = 9.58 % vasituiilAsing
10) auuuariuiiing = 25047  @19NLUAT

A1 C = 0.9

Andu - 31 % vosiiuiilasanis

”ﬁu A1 C LQSEJ = [(0.7x18.45) + (0.7x6.44) + (0.7x2.57) + (0.8x0.59) + (0.8x0.46)+(0.8x0.66)

C \ade

+(0.7x27.59) + (0.25x9.58) + (0.9x31)] /100

= 0.527

| & 4 a & A v o v & ! a
amﬂmmm Lll'E]'WT’U'ﬁﬂﬂ')']WUWIﬂS\‘iﬂ'ﬁViﬂ\?WWU"ILL@'J LUuL‘UmqmaWﬂiiu A1 C=0.7 Q%Qﬂwsﬂqim{hﬂu

S18ASATUIUBNTINTTIEUIBUN (Q) ndemunlATINsABlY

3.1.2.2 1781N1559UAVBIU, te RAINUILATINTG

IAINITTIUAVDIU, T,

nanhluauuiufsyuiein

= nanhlavufiuiszuiedn + nandlualusisseuiein
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H & A H 2 n
wanhlvavuiniiszned, to = (S * L ;)0'467

aniiufidrulngvedasimmdimsimunlasimsduiuiasulezeiasunaguiu fuiaense wazauu

NYUBNBIATT

o
(Y °

FRUU ANYUAAT N @115V Impervious Surface

A1 S ANUAINVBIRIAY 1:300 =

A1 L Amualvalnaanundwiessunaindssosny =

AU AINNTIATINIYENUN, t =

nanhlualusiessguietin

0.02

0.0033

28.26 U3

93

(3 x L * 2)0-467
3 S

15.84 w1

TPUUTEUIEU WMUIUNULITNITUITE1INgaduandlugui 3

UM 3 uwsiessunetineningavaslasanisaiusiaveny

AamAusesinluTeszuetn lngldaunis Manning's fail
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1
V== R2/3sl/2
n
We n = 0015
S = mm%’uﬁuaﬁiwizmaﬁaﬂa (mee[,umswﬁ 2)

[

AUt lus s ueusaviola fail

R = Sflvarnans Hydraulic Radius (uss), Ine R = A/P (uandlupsnsdi 2)

v
DY

A = fuiinihsanisinaluseszuenserie wandlumsed 2)
FNIFUY = AUNTINT X AING
9 = 0.25 * mD?
P = duveullun (Wetted Perimeter) (1lum3)
fnamsnsnsinalusisstuisthuierieainauns

Q = VA uanslumssi 2)

Muranilraluseseuiein

= ANYNIVBISTEUIEUY drsnslua

AN51991 2 ATUIUNIAINLSI, DRTINTTINE kazvaarattntnaluseszunlasionaIRRINNIASINTS

Width/ Pipe/ Gutter/ | Gutter/ Hydraulic Wetted |Hydraulic| Flow Flow Time
Diameter | Gutter Pipe Pipe Length | Height | gradient Area |perimeter| Radius | Velocity | Capacity [Concentration

bor@ Invert levelinvert levell L(mm) h S n A P R?® Y, Q Tc

mm IL1 (mm)|IL2 (mm) mm m? m mm m/s m3/s sec
325 Gutter 100 156 18,200 128 0.0031 0.015 0.042 0.581 0.172 0.64 0.03 686
325 Gutter 156 269 36,730 213 0.0031 0.015 0.069 0.750 0.204 0.75 0.05 705
325 Gutter 269 337 22,710 303 0.0030 0.015 0.098 0.931 0.224 0.82 0.08 283
425 Gutter 363 553 94,837 458 0.0020 0.015 0.195 1.341 0.276 0.82 0.16 591
425 Gutter 553 590 6,000 572 0.0062 0.015 0.243 1.568 0.288 1.51 0.37 16
425 Gutter 590 678 30,590 634 0.0029 0.015 0.269 1.693 0.294 1.05 0.28 108
425 Gutter 678 687 3,017 683 0.0030 0.015 0.290 1.790 0.297 1.08 0.31 10
425 Gutter 687 776 39,150 732 0.0023 0.015 0.311 1.888 0.300 0.95 0.30 132
600 Pipe 776 812 20,000 0 0.0018 0.015 0.211 1.189 0.316 0.89 0.19 106
600 Pipe 812 845 18,000 0 0.0018 0.015 0.211 1.189 0.316 0.90 0.19 94
600 Pipe 845 878 18,000 0 0.0018 0.015 0.211 1.189 0.316 0.90 0.19 94
600 Pipe 878 917 21,500 0 0.0018 0.015 0.211 1.189 0.316 0.90 0.19 113
Sum 2940 sec

91nA1519% 2, nanlualusiseuisiiuasievadlasaNIsuaINaILINAU 2,940 Judl %30 48.98 Wi

fatun1sAIIIatn lavuuNssustwaz Tus195E U8 @NUS01UNIAIUINNILIAINSTINAYBIUN,

v
Y o a

t. 1o gl

ATV, te

At lavuiunseuiedn + nattlualusiaszuneun
15.84 + 48.98

64.83 w9
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3.1.2.3 A19RSIN555UNEUT (Q) NAIWRIUILATINSG

INAUNT Q = 0.278 x 10-6 CIA
| 10,868
3 WITUAT NINYH) = ———
= i (tc+42)101
| 59 WILUAT NN = 97.09 fedwas/Flus

= 100 Hadwes/das (A1nlglunisAuinesnwuy)

YU

3. NIAIMINAINIUTUE () A1UgUR 25 U AW Inaun s INauus ¥ I19A 1T, ¥2919a) Uay
nwdveshluiiuiinszuas (nsuen) (5999 Wisaiadan, giloniseenuuussyyssuIgUnGouaziiniy
Saanssuan I Usemalne, 2554)

4. Tupsdarandusuilaonnisaamosnis 100 dadwns/3uri Diiersanldamaudundusii
100 daduns/un9] lumsaiuannIseankuy

IWTERviy Qe

0.278 x 10°® x 0.7 x 100 x (80,796-22,290.47)

114 gnuIAiuns/Aund
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NNTUTLRUTIFUNU TN INSHRNNUNALATIN TSN ITE U NLTEIN 0.859 gnuirfluns/Aund
Ju 1.14 gnuiefiuns/Auil wazlunsdlfinnsanvwinueniainfamnsasesiudsunaiuiiniuldes ey
3 alus YSunahidesiniiuiiadundsiniulasinis 3,034.8 gnuiaikins eilasinisiventiaiuiunns
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COMPACTION TEST

ASTM D 698-00a

lasens RCO EXPANSION PROJECT
éngzy’nﬁ

CPREAN ansa

MOLD DIA. 6 inch

MOLD VOL. 2141 cc

DENSITY OF SOIL

MOLD NO. 1

WT. SOIL + MOLD kg. 10.200
WT. MOLD ke. 6.580
WT. SOIL kg 3.620
WET DENSITY gm./cc 1.691
DRY DENSITY gm./cc. 1.651

WATER CONTENT DETERMINATION

CAN NO. 1
WT.CAN + WET SOIL gm 857.90
WT.CAN + DRY SOIL gm 841.10
WT.WATER gm. 16.80
WT.CAN gm 144.20
WT.DRY SOIL gm. 696.90
WATER CONTENT % 2.41

J

<

£

[s7s]

2

(%]

ot

[\

=

>

7]

o

|
i
3 4 [

MAXIMUM DRY DENSITY
Modified Proctor =
Standard Proctor = 1.855

9 o |
KUK TUTBIRNIEAIDE9AdNUNSIvEDY

Water Content %

em./cc
em./cc

10.512
6.580
3.932
1.837
1.750

826.80
795.00
31.80
149.70
645,30
4,93

7

neA. 0d
H3UI THAI JURONG ENGINEERING LIMITED
a0 V3w wanlsalwis slauuaisdu
fuil 18 3i.p. 64
naasslay UN.NAFDI
Hm329 Fnauduns
3 a 5
10.838 10.874 10.820
6.580 6.580 6.580
4.258 4.294 4,240
1.989 2.006 1980
1.851 1.825 1.760
3 4 5
788.70 795.80 715.40
743.80 737.40 651.30
44.90 58.40 64.10
139.70 145,80 138.50
604,10 591.60 512.80
7.43 9.87 12.50
12
Water Conten %
Water Conten 7.90 %
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CBR

ASTM D 1883-1999

WeA. 07

lAsanTs RCO EXPANSION PROJECT amuﬁ Vit wanlsslwih selaeuiuosdu
H3UD4 THAI JURONG ENGINEERING LIMITED Fuil 24 {i.p. 64
dyaynid naasdlag ANVNFB
faeng ansa An329 dnduduny
max.dry density (STD.AASHTO.) 1,855 gm./cc. at water content 7.90 %

COMPACTION
CONDITION OF TEST SOAKED UNSOAKED
MOLD NO. 1
WT.WET SOIL + MOLD ke. 11.097 11.599
WT. MOLD kg 6.812 7.310
WT.WET SOIL ke. 4.285 4.289
VOL.OF SOIL cc. 2141 2141
WET DENSITY gm./cc. 2.001 2.003
AVG.WATER CONTENT % 7.945 7.927
DRY DENSITY gm./cc. 1.854 1.856
Wt.soil + Mold after soakins k. 11.162
WATER CONTENT DETERMINATION (before soaki
CAN NO. 45 71 29 36
WT.CAN + WET SOIL gm 255.60 243.70 266.70 251.60
WT.CAN + DRY SOIL gm. 239.80 228.80 250.20 236.30
WT.WATER gm. 15.80 14.90 16.50 15.30
WT.CAN gm. 40.95 41.23 42.68 42.69
WT.DRY SOIL gm 198.85 187.57 207.52 193.61
WATER CONTENT % 7.95 7.94 7.95 7.90
AV. WATER CONTENT % 7.94 7.93
SWELL DATA (after soa SOAKED

MOLD NO. SAMPLE HEIGHT (in.) 4.584

DATE TIME DIAL READING SWELL SWELL
in %

19 {lm. 64 9:30 544 0.000 0.00 %

20 .p1. 64 9:30 552 0.008 0.17 %

21 il.n. 64 9:30 556 0.012 0.26 %

22 {ip. 64 9:30 556 0.012 0.26 %

23 §i.p. 64 9:30 556 0.012 0.26 %

1/2
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NTINARBNIUN GRADATION
ASTM C 136-84 a

RCO EXPANSION PROJECT AT 155 wdalselvivh sralaau

THAI JURONG ENGINEERING LIMITED Jui 17 8.m. 64

naaalny FUN.NARD
At qnsa GRADE 599

dndusuns
Anaeing 7217 am

Sieve Opening  Wt. Cont. Wt Cont. + Retained % % Cumulative % Required
(mm.) (gm.) Sample (gm.) Weight (gm.)  Retained Retained Finer % Finer
75.00 0 0 0 0.00 0 100.00 100 - 100
37.50 0.00 6.83 6.83 93.17 -

9.50 0.00 31.66 38.49 61.51 40
4.75 0.00 36.07 74.56 25.44 20
0.425 0.00 6.87 8143 18.57 15
0.075 0.00 8.02 89.46 10.54 5
0.00 0.00 0.00
Total Lost 761.0

Sieve Sieve Opening % Required % Finer
No (mm.) Finer GRADE GRADE GRADE GRADE
A B C D

10000 100 - 100 100 - -
93.17
61.51
26.44
18.57
10.54

winemg  fusenanizdiatnefidsnnsageuivinty




WATER CONTENT DETERMINATION (after

CAN NO, a4
WT.CAN + WET SOIL gm. 272.60
WT.CAN + DRY SOIL gm. 253.10
WT.WATER gm 19.50
WT.CAN gm 39.80
WT.DRY SOIL gm. 213.30
WATER CONTENT % 9.14
AV.WATER CONTENT %

CBR.TEST DATA

49

263.80
245.30

18.50
41.58
203.72

9.08
9.11

MOLD NO. 1
SURCHARGE WEIGHT, lbs 10
CONDITION OF TEST SOAKED
PISTON PENETRATION GAGE RD, LOAD UNIT LOAD
n. (bs. pst
0.000 0 0.00 0.00
0.025 1 230.36 76.79
0.050 3 311.62 103.87
0.075 6 43351 144.50
0.100 8 514.77 171.59
0.150 12 677.29 225.76
0.200 16 839.81 279.94
0.300 25 1,205.48 401.83
SOAKED
450.00 800.00
400.00 y = 1250.0x + 700.00
350.00 600.00
300.00 500.00
;gggg 400.00
150.00 300.00
100.00 200.00
50.00 100.00
0.00 0.00
0000  0.100  0.200 0300  0.400
RESULT OF TEST
CONDITION OF TEST SOAKED
C.BRat 0.1 in. % 160 15.99 %
C.BR.at 0.2 in. % 285 19.00 %
SWELL % 026 %
DRY DENSITY gm./cc. 1.85
AV, WATER CONTENT % 7.94
nuee  Juseaawiziied 4101957

0.000

2
10
UNSOAKED
GAGE RD. LOAD UNIT LOAD
lbs psi
0 0.00 0.00
2 270.99 90.33
6 433,51 144.50
10 596.03 198.68
14 758.55 252.85
21 1,042.96 347.65
30 1,408.63 469.54
45 2,018.08 672.69
UNSOAKED
y = 2181.5x + 26.611
0.100 0.200 0.300
UNSOAKED
245 24.48 %
463 30.86 %
1.86
7.93

Prooving Ring Equation Load = (40.63*Gauge) + 189.73

0.400

22
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Borehole No. Fill Material Depth - m.

100
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Borehole No. Depth m.
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Medium Sand

Fine Sand | Clay or Silt

PARTICLE SIZE DISTRIBUTION TEST RESULTS (ASTM D421 AND D422)

TEN CONSULTANTS CO., LTD.

PROJECT : Ratch Cogeneration Expansion Project

LOCATION : Khlong Nueng Sub District, Khlong Luang District,Pathum Thani Province, Thailand.




COMPACTION TEST
(ASTM-D 698)

Project Ratch Cogeneration Expansion Project

Location : Khlong Nueng Sub District, Khlong Luang District, Type of Test. Standard Proctor
Pathum Thani Province, Thailand

Sample No. Fill Material Depth of Sample (m.) : -

Description of Sail : Silty SAND, reddish brown, brown.

Tested By : Suthin I. Date of Testing : 10-Apr-64
No. of Layer : 3 No. of Blows/Layer : 25 Weight of Hammer (Ib.): 5.5
Mold ; Diameter (in.) : 4.0 ; Height(in.) : 12 i Volume, v (cm® 956.60
Moisture Content Determination
Determination No. 1 2 3 4 5
Can No. C-38 V-19 Cc-7 C-54 C-40
Wt. of Wet Soil + Can, gm. 122.9 139.6 136.1 121.7 139.1
Wt. of Dry Soil + Can, gm. 117.4 130.1 124.6 110.1 125.3
Wt. of Can, gm. 17.9 18.6 19.4 18.5 19.1
Wt. of Dry Soil, gm. 99.5 111.5 105.2 91.6 106.2
Wt. of Water, am. 5.5 8.3 9.6 10.3 13.8
Water Content, w % 5.5 7.4 9.1 11.2 13.0
Density Determination
Determination No. 1 2 3 4 5
Mold No. 1 1 1 1 1
Wt. of Compacted Soil + Mold, kg. 5.565 5.668 5.725 5.700 5.687
Wt. of Mold, kg. 3.715 3.715 3.715 3.715 3.715
Wt. of Compacted Soil, W kg. 1.850 1.953 2.010 1.985 1.972
Wet Density, g, t/m’ 1.934 2.042 2.101 2.075 2.061
Dry Density, g4 = W¢/v(1+w) t/m’ 1.833 1.901 1.926 1.866 1.824
2.20 Maximum Dry Density,
Zamx = 1.926  t/m’
2.10

n
o
[}

Dry Density,y, t/m?
o
o

=
®
o

170

Optimum Moisture Content ,

Wopt =

9.1

%

1.60

4 5 6 7 8 9 10 11
Water Content, w %

12 13 14 15

By TEN CONSULTANTS CO., LTD.



COMPACTION TEST
(ASTM-D 1557)

Project Ratch Cogeneration Expansion Project
Location : Khlong Nueng Sub District, Khlong Luang District, Type of Test. Modifined Procter
Pathum Thani Province, Thailand
Sample No. : Fill Material Depth of Sample (m.) : -
Description of Soil : Silty SAND, reddish brown, brown.
Tested By : Suthin I. Date of Testing : 10-Apr-64
No. of Layer : 5 No. of Blows/Layer : 56 Weight of Hammer (1b.): 10.0
Mold ; Diameter (in.) : 6.0 ; Height(in.) : 18 ;i Volume, v (cm® 2115.90
Moisture Content Determination
Determination No. 1 2 3 4 5
Can No. S-40 B-68 B-34 S-42 S-41
Wt. of Wet Soil + Can, gm. 142.6 116.3 120.4 130.9 134.3
Wt. of Dry Soil + Can, gm. 137.7 110.3 112.3 120.1 121.3
Wt. of Can, gm. 19.0 14.6 15.2 16.5 15.3
Wt. of Dry Soil, gm. 118.7 95.7 97.1 103.6 106.0
Wt. of Water, gm. 4.9 6.0 8.1 10.8 13.0
Water Content, w % 4.1 6.3 8.3 10.4 12.3
Density Determination
Determination No. 1 2 3 4 5
Mold No. 1 1 1 1 1
Wt. of Compacted Soil + Mold, kg. 10.030 10.319 10.494 10.444 10.373
Wt. of Mold, kg. 5.861 5.861 5.861 5.861 5.861
Wt. of Compacted Soil, Wy kg. 4.169 4.458 4.633 4.583 4.512
Wet Density, g, t/m” 1.970 2.107 2.190 2.166 2.133
Dry Density, g4 = Wy/v(1+w) t/m° 1.892 1.982 2.022 1.962 1.899
2.30 : Maximum Dry Density,
é Zdmax — 2022 t/ms
2.20
Optimum Moisture Content ,
,ﬂg 2.10 Wopt = 8.3
= 200 i S ——— T e e
2 e :
D
2 190 o o
z
a
1.80
170
160 F——p——y : —t
2 3 4 5 6 7 8 9 10 11 12 13 14
Water Content, w %

By TEN CONSULTANTS CO., LTD.




TEN CONSULTANTS CO.,LTD.

CBR. TEST ( UNIT WEIGHT AND WATER CONTENT )

SAMPLE No. CBR-STD-01
TEST No. CBR-STD-01
BORING OR BORROW PIT No. -
STATION. -

DEPTH. -

DESCRIPTION OF SAMPLE Silty SAND

PROJECT.

Ratch Cogeneration Expansion Project

SECTION.

Khlong Luang, Pathum Thani.

DATE.

10 April 2021

TEST BY.

Nakorn M.

COMPUTED BY.
CHECKED BY.

Chinnawat S.

Chinnawat S.

BEFORE SOAKING. Maximum dry density=  1.926  1,Mm OM.C. 9.1 %
MOLD No. 52 39
No. OF BLOWS. 56 25 12

Wt. MOLD + WET SOIL kg. 11.630 11.705 11.481
Wt. MOLD kg. 7.147 7.368 7.235
Wt. WET SOIL kg. 4.483 4.337 4.246
VOLUME OF MOLD Cm. 2121.48 2,125.98 2,156.43
WET DENSITY t/m.3 2.113 2.040 1.969
DRY DENSITY t/m. 1.937 1.864 1.801
WATER CONTENT FROM T T B T B
CONTAINER No. A-63 A-12 - B-65 -
Wt. CONTAINER No.+ WET SOIL gm. 120.4 125.3 - 129.9 -
Wt. CONTAINER No.+ DRY SOIL gm. 111.5 115.9 - 120.4 -
WT. WATER gm. 8.9 9.4 - 9.5 -
Wt. CONTAINER gm. 13.6 16.5 - 18.3 -
Wt. DRY SOIL gm. 97.9 99.4 - 102.1 -
WATER CONTENT % 9.1 9.5 - 9.3 -
AVG. WATER CONTENT % 9.1 9.5 9.3
AFTER SOAKING. AND TESTING.

WATER CONTENT FROM T T B T B
CONTAINER No. C-4 C-9 - C-56 -
Wt. CONTAINER No.+ WET SOIL gm. 136.4 135.6 - 150.7 -
Wt. CONTAINER No.+ DRY SOIL gm. 125.3 123.4 - 136.1 -
WT. WATER gm. 11.1 12.2 - 14.6 -
Wt. CONTAINER gm. 20.1 20.2 - 18.5 -
Wt. DRY SOIL gm. 105.2 103.2 - 117.6 -
WATER CONTENT % 10.6 11.8 - 12.4 -
AVG. WATER CONTENT % 10.6 11.8 12.4




TEN CONSULTANTS CO.,LTD.

CBR. TEST (SWELL AND PENETRATION )

SAMPLE No. CBR-STD-01 PROJECT. Ratch Cogerenation Expansion Project
TEST No. CBR-STD-01 SECTION. Khlong Luang, Pathum Thani.
BORING OR BORROW PIT No. - DATE. 10 April 2021
STATION. - TEST BY. Nakorn M.
DEPTH. - COMPUTED BY. Chinnawat S.
DESCRIPTION OF SAMPLE Silty SAND CHECKED BY. Chinnawat S.
AFTER SOAKING.
MOLD No. 52 9 39
Wt. MOLD + WET SOIL kg. 11.814 11.942 11.769
Wt. MOLD + WET SOIL,(BEFORE SOAKING)  kg. 11.630 11.705 11.481
Wt. WATER ABSORBED kg. 0.184 0.237 0.288
WATER ABSORBED % 4.10 5.46 6.78
SWELL SURCHARGE WEIGHT 10 Ibs.
DATE | ELAPSED |MOLD No. 52 | MOLD No. 9 | MOLD No. 39
TIME GAGE SWELL GAGE SWELL GAGE SWELL
DAYS RDG. INCH % RDG. INCH % RDG. INCH %
10/4/64 0 0 - - 0 - - 0 - -
11/4/64 1 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
12/4/64 2 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
13/4/64 3 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
14/4/64 4 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
PENETRATION SURCHARGE WEIGHT 10 Ibs.
PENETRA | MOLD No. 52 | MOLD No. 9 | MOLD No. 39
TION PROVING LOAD PSIL PROVING LOAD PSI. PROVING LOAD PSIL
INCH. RING RDG. Ib. RING RDG. Ib. RING RDG. Ib.
0 0 0 0 0 0 0 0 0 0
0.025 3.2 303.0 101.0 2.6 246.2 82.1 1.9 179.9 60.0
0.050 6.4 606.0 202.0 5.5 520.8 173.6 4.0 378.8 126.3
0.075 9.6 909.1 303.0 7.9 748.1 249.4 6.0 568.2 189.4
0.100 12.5 1183.7 394.6 9.8 928.0 309.3 7.6 719.7 239.9
0.200 21.7 2054.9 685.0 16.5 1562.5 520.8 12.2 1155.3 385.1
0.300 31.1 2945.0 981.7 23.1 2187.4 729.1 15.2 1439.4 | 479.8
0.400 - - -
0.500 - - -




TEN CONSULTANTS CO.,LTD.

CBR TEST Silty SAND SAMPLE TESTED BY Nakorn M.
Silty SAND DATE 10-Apr-21

PROJECT Ratch Cogeneration Expansion Project TEST NO. CHECKED BY Chinnawat S.

LOCATION Khlong Luang, Pathum Thani. CBR-STD-01 DATE 10-Apr-21

% CBR

SAMPLE No. 52 9 39

TEST CONDITION SOAKED SOAKED SOAKED

PENETRATION (inch.) 0.1 0.2 0.1 0.2 0.1 0.2

PISTON PRESSURE, A (PSD| 394.56 684.95 309.33 520.82 239.89 385.09

STANDARD UNIT LOAD,B (PSI) 1000 1500 1000 1500 1000 1500

% CBR = (A/B)x100 39.46 45.66 30.93 34.72 23.99 25.67

—=&— 56 Blow/Layer
—a— 25 Blow/layer

—e— 12 Blowl/layer

1,200
1,000 [ /E]
800
:é_ j/ /A
=}
300
[
o
S / // 9
e /
goo '_a/ / -
/
i
200 I y / /
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0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250 0.275 0.300

Penetration (inch)
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SAMPLE No. 1 2 3 REMARKS CBR-STD-01

DRY DENSITY 1.937 1.864 1.801 95 % MDD. = 1.830 -

CBR. 45.66 34.72 25.67 CBR. = 29.50 %

Dry Density t/m’
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SAMPLE No.

REMARKS

CBR-STD-01

SWELL

0.000

0.000 0.000

MDD

1.830

3

t/m

DRY DENSITY

1.937

1.864 1.801

SWELLING =

0.000

%

Swelling, %

3.60

3.50

3.40

@w
[
S

3.20

3.10

3.00

1.40

1.50

1.60

1.70

Dry Density, t/m*
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TEN CONSULTANTS CO.,LTD.

CBR. TEST ( UNIT WEIGHT AND WATER CONTENT )

SAMPLE No. CBR-MOD-01
TEST No. CBR-MOD-01
BORING OR BORROW PIT No. -
STATION. -

DEPTH. -

DESCRIPTION OF SAMPLE Silty SAND

PROJECT. Ratch Cogeneration Expansion Project
SECTION. Khlong Luang, Pathum Thani.

DATE. 10 April 2021

TESTBY.  Nakorn M.

COMPUTED BY. Chinnawat S.

CHECKED BY.

Chinnawat S.

BEFORE SOAKING. Maximum dry density = 2.022  T/M. OM.C. 8.3 %
MOLD No. 30 40
No. OF BLOWS. 56 25 12

Wt. MOLD + WET SOIL kg. 11.987 11.856 11.558
Wt. MOLD kg. 7.147 7.368 7.235
Wt. WET SOIL kg. 4.840 4.488 4.323
VOLUME OF MOLD Cm. 2168.00 2,126.84 2,191.22
WET DENSITY t/m.3 2.232 2.110 1.973
DRY DENSITY t/m. 2.055 1.946 1.822
WATER CONTENT FROM T T B T B
CONTAINER No. C-97 C-12 - T-8 -
Wt. CONTAINER No.+ WET SOIL gm. 139.3 135.2 - 135.9 -
Wt. CONTAINER No.+ DRY SOIL gm. 129.7 126.3 - 126.9 -
WT. WATER gm. 9.6 - 8.9 - 9.0 -
Wt. CONTAINER gm. 18.4 20.5 - 17.9 -
Wt. DRY SOIL gm. 111.3 105.8 - 109.0 -
WATER CONTENT % 8.6 8.4 - 8.3 -
AVG. WATER CONTENT % 8.6 8.4 8.3
AFTER SOAKING. AND TESTING.

WATER CONTENT FROM T T B T B
CONTAINER No. B-50 B-14 - C-92 -
Wt. CONTAINER No.+ WET SOIL gm. 141.0 145.8 - 149.3 -
Wt. CONTAINER No.+ DRY SOIL gm. 130.2 133.3 - 135.1 -
WT. WATER gm. 10.8 12.5 - 14.2 -
Wt. CONTAINER gm. 14.9 16.3 - 17.7 -
Wt. DRY SOIL gm. 115.3 117.0 - 117.4 -
WATER CONTENT % 9.4 10.7 - 12.1 -
AVG. WATER CONTENT % 9.4 10.7 12.1




TEN CONSULTANTS CO.,LTD.

CBR. TEST (SWELL AND PENETRATION )

SAMPLE No. CBR-MOD-01 PROJECT. Ratch Cogeneration Expansion Project
TEST No. CBR-MOD-01 SECTION. Khlong Luang, Pathum Thani.
BORING OR BORROW PIT No. - DATE. 10 April 2021
STATION. - TESTBY. Nakorn M.
DEPTH. - COMPUTED BY. Chinnawat S.
DESCRIPTION OF SAMPLE Silty SAND CHECKED BY. Chinnawat S.
AFTER SOAKING.
MOLD No. 30 5 40
Wt. MOLD + WET SOIL kg. 12.089 12.053 11.827
Wt. MOLD + WET SOIL,(BEFORE SOAKING)  kg. 11.987 11.856 11.558
Wt. WATER ABSORBED kg. 0.102 0.197 0.269
WATER ABSORBED % 2.11 4.39 6.22
SWELL SURCHARGE WEIGHT 10 Ibs.
DATE | ELAPSED |MOLD No. 30 | mMoLD No. 5 | MOLD No. 40
TIME GAGE SWELL GAGE SWELL GAGE SWELL
DAYS RDG. INCH % RDG. INCH % RDG. INCH %
10/4/64 0 0 - - 0 - - 0 - -
11/4/64 1 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
12/4/64 2 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
13/4/64 3 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
14/4/64 4 0.0 0.0000 - 0.0 0.0000 - 0.0 0.0000 -
PENETRATION SURCHARGE WEIGHT 10 Ibs.
PENETRA | MOLD No. 30 | MOLD No. 5 | moLD No. 40
TION PROVING LOAD PSIL PROVING LOAD PSI. PROVING LOAD PSIL
INCH. RING RDG. Ib. RING RDG. Ib. RING RDG. Ib.
0 0 0 0 0 0 0 0 0 0
0.025 3.7 350.4 116.8 3.0 284.1 94.7 2.2 208.3 69.4
0.050 7.6 719.7 239.9 6.2 587.1 195.7 4.8 454.5 151.5
0.075 11.2 1060.6 353.5 9.3 880.7 293.6 7.1 672.3 224.1
0.100 14.5 1373.1 457.7 11.8 1117.4 3725 8.9 842.8 280.9
0.200 27.0 2556.7 852.2 20.9 1979.1 659.7 14.4 1363.6 454.5
0.300 36.7 3475.3 | 11584 27.3 2585.2 861.7 16.9 1600.3 533.4
0.400 - - -
0.500 - - -




TEN CONSULTANTS CO.,LTD.

CBR TEST Silty SAND SAMPLE TESTED BY Nakorn M.
Silty SAND DATE 10-Apr-21

PROJECT Ratch Cogeneration Expansion Project TEST NO. CHECKED BY Chinnawat S.

LOCATION Khlong Luang, Pathum Thani. CBR-MOD-01 DATE 10-Apr-21

% CBR

SAMPLE No. 30 5 40

TEST CONDITION SOAKED SOAKED SOAKED

PENETRATION (inch.) 0.1 0.2 0.1 0.2 0.1 0.2

PISTON PRESSURE, A (PSD| 457.69 852.25 372.46 659.70 280.93 454.53

STANDARD UNIT LOAD,B (PSI) 1000 1500 1000 1500 1000 1500

% CBR = (A/B)x100 45.77 56.82 37.25 43.98 28.09 30.30

—=&— 56 Blow/Layer
—a— 25 Blow/layer

—e— 12 Blowl/layer
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Dry Density t/m’

SAMPLE No. 1 2 3 REMARKS CBR-MOD-01

DRY DENSITY 2.055 1.946 1.822 95 % MDD. = 1.921 -
CBR. 56.82 43.98 30.30 CBR. = 41.10 %
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2.050 o

2.000 | /|

1.900 //

1.850 | /
I /

1.800 -
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1.700 |

1.650 -

1.600 -
0.00 10.00 20.00 30.00 40.00 50.00 60.00

CBR. %
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SAMPLE No. 1 2 3 REMARKS CBR-MOD-01

SWELL 0.000 0.000 0.000 |MDD 1.921 t/m’

DRY DENSITY 2.055 1.946 1.822 SWELLING = 0.000 %

Swelling, %

7.00
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6.00
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-
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Dry Density, t/m*













LULBLLURUALR

ARP6L HALART 06 UMM - DEPE HRLART 00 LY

D /0960 LAY

NUTLIRLL UL MBLRLIRUAE plaL farieniLls)

BULL MRUTVLILEY mwgh, UALETE
K 7 n =~
LML W L forien uge

000 WM LULRLIATITIALLALMNLIY

LULBLLUY

g
A




AMARNUIN ZQ

NaNISNAEaUAINUNUILUUYDIAU
























AMARNUIN 2§

S18N1SATUIUDDNBUULLUIVIDEIN Y



navnsLldsunlasaazidaninsenis: Gas Metering Station to Gas Reducing

Assumption

1
2

Where
Vg

N 4 ©

Vg

Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems

Limit Velocity < 20 m/s RFP

Check Velocity

‘V —_
g
dfp
Gas Velocity (f/s)
Gas flow rate (MMscfd) 2.97
ID (inch) 3
Operating Pressure (psia) 404.65 psia
Operating Temperature (R) 518.67 (15C)
Compressibility factor for gas 0.9919

25.17356161 f/s
m/s

Equation base on API 14E

PFD from CNG
PFD from CNG



navsLldsunlassaazidaninsonis: Gas Reducing to Branch to Gas Engine#1-4

Assumption

1
2

Where
Vg

N < ©

Ve

Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems

Limit Velocity < 20 m/s RFP

Check Velocity

60ZQ, T

V =
g
dfp
Gas Velocity (f/s)
Gas flow rate (MMscfd) 2.97
ID (inch) 4
Operating Pressure (psia) 94.2 psia
Operating Temperature (R) 492 (0C)
Compressibility factor for gas 0.9919

57.69920207 f/s
m/s

Equation base on APl 14E

PFD from CNG
PFD from CNG



navsLldsunlassaazidaninsanis: Gas Reducing to Branch to Gas Engine#5-6

Assumption

1
2

Where
Vg

N < ©

Ve

Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems

Limit Velocity < 20 m/s RFP

Check Velocity

60ZQ, T

V =
g
dfp
Gas Velocity (f/s)
Gas flow rate (MMscfd) 1.485
ID (inch) 3
Operating Pressure (psia) 404.65 psia
Operating Temperature (R) 518.67 (15C)
Compressibility factor for gas 0.9919

12.5867808 f/s
m/s

Equation base on APl 14E

PFD from CNG
PFD from CNG



navMsLldsunlassaazidaninsans: Gas Metering Station to Future Auxiliary Boiler

Assumption

1 Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems
2 Limit Velocity < 20 m/s RFP
Check Velocity

Vg' = 60 Z Qﬂ‘ T Equation base on APl 14E
dfp

Where

Vg Gas Velocity (f/s)

Qg Gas flow rate (MMscfd) 0.7425

d ID (inch) 2

P Operating Pressure (psia) 404.65 psia

T Operating Temperature (R) 518.67 (15C)
z Compressibility factor for gas 0.9919

Vg 14.16012841 f/s

m/s
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