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TISI THAI INDUSTRIAL STANDARD INSTITUTE

BMA BANGKOK METROPOLITAN AUTHORITY

NEA NATIONAL ENERGY ADMINISTRATION

EIT ENGINEERING INSTITUTE OF THAILAND

ASA AMERICAN STANDARD ASSOCIATION

ANSI AMERICAN NATIONAL STANDARD INSTITUTE

BS BRITISH STANDARD

DIN DEUTCHER INDUSTRIE NORMAN (German Industrial Standard)
IS JAPANESE INDUSTRIAL STANDARD

ACI AMERICAN CONCRETE INSTITUTE
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=4 v v o o ] v g a vy o a Sd o w v =

wnz visasauadesnwdd Alhluldnuuadauuauld el aevdinfidudwaidunidewazldiuanudiusay
NNANLNTTUNNTATIINTI N

4) saunsnimnes saunsninasfldlumsangesavavilafiduindiowesiliazdesdiidunnnesiozain
saualuldidleldimdndnluludedud

5) lunsalinsesdnsuazgunsalviladug gsuiedaansldiniesdnsuazqunsal
uagnfillanwazuanddluaniaiasdnsuazgunsaliinanlude (1) (2) (3) uaz (4) wazanunsafigaullaidiuszangam

Tunsyihay waziinanuynvseaaninasiiiualiunisssiagay amnuwiuvasnisuass Al luldauuadaviiuu
U

&
s o

Auld adgsuiesdasduinadunidouaslsumuiureuanannssunisananishadetiou Fasiulday
5]
5.2 FBnsuadauiy

1) Bnsuadauiuiuuinagusniifuiu Wdiededefiannsodaiudilugaunsnifuiowind v gvse
yoadlafuld udddiedastlofmammute (5.1) msundawiusiald

2) FrwnndFuihaausvelfindesing gunsalundnudnduunudfuinnzdouaninsuannasa (Tral Test) 7
wihow Weuandlfifiuinsaunfiauasnaninsauasaiasludiumaglldanaderimun msuadunaasudsnanazdes
genmdanunsinusdluauy

3) sewiumsnoadislundastusasiuauuadauiy fFuiiazdondemiuainde@ilivssinn o
Wosdud wslsinlulnasenluldaadodnumn

4) NUANAUUATALULTIUS B1ASHIDIUALNUADALLTLAY

a
17 s

nMsuadaklusaumeans aslitaniiyadusnanuinaiiyalunisneadieimsiuguazizdes  U9AN

|

oo Y oW o= y ‘Y oo o oo 2w %) ' = vas
Yty 5l foudiu Awanusn widhAuuinaniulifsms fadeddnuvdduiudug - Allanuwminzauwaz sy
msaydiinauznssunsasansdaud hulseduduguahnsuaderiadievundn wu gnnfwmianias
o =4 E vow = o ! v w_ o= [
nszvjauuununszlam Jump Frogmiainiasnseiisieilelaedloundauiuuiiazdaiinnuminliiu eo su.nsay
o v o . o . =‘f‘ [ LY r%/' o Y 25 ar s ar
wazuanIzfesnszyiliiseudmanans Tnglianugsdusnuingduvisaewinu Tnsazdadldanusednsz s uazdosiu
anudemefiazisduiudienans niemsiiansiadeufivesiranastugnisufjifinsundnazdesegneldnig
PUANQUATRAIUANNUNRaInaaALIAN
6) NuaNAuUAIALULYIIULALLAZUINAUUASALLLUTIMDUY
A vw PP v =i = & w o a = w ' 1
dleldypaanuihdurisuneanudl neuflazydutuusnasly azdesihnisuadawiududulildanuuiuliiles
N1 95% wasStandard Proctor Compaction Test MsyAugusialudasyiduguglunuisiu wazdanumnadwaveiv
naen lngAuMNvaAazduraIsuALlinsuAY 20 B visiiusgiuiedlaniasdnsiililunisundn
nauntsundndasvinlidagiiadnuduliiganseniiundn 2%v952AUAMUTULALIEEN(Optimum
Moisture Contentfifnuunlagiemaass (Lab Testnslianuduniiagasnszyiluviuuiiinisyn ure1asz
v w S, = = o L) = o ' & a oo M ] w
deslirnuvuiandsluvinuivhmsuadamemnfuuislvuwitmsdugaiuluamsanmihaulineusundazldng

= =y
ATNURADINTT
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msundazdesusyiuldi Tagiunasrgnuadnettainaus wasuiaferiunaeaiisgy fn Usa

3

o ) w o o . =T = 17 = : = = = o o w
mﬂ”ﬁﬁmmLLuuﬁ]uﬂau ﬂ']ﬁ"{l'UGi'JLLHULﬂULLNTJﬁ%?@ﬂﬂutﬂﬁ]ﬂﬂ‘ﬁaLLWQ@HﬂLﬂuIUL'ﬁuﬂEJEﬁJ‘] AIUBIAUNURNDRLLAT F2HDY

IesunismniazanusslflduuaLazsEAUMURTIMUA
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VU2AT 02310 9TUANAUAUTING TUSOINUNNILATTUNLNIG %30 SLAB ON GROUND
EMBANKMENT, SUB BASE AND BASE

1. YBULUAYDIUY
mulumnaiietesfunuousazundataniuiieg Sesuimzfessuinvaulunisioadisouy aaensn
mssalil paasdsth ouvdsiunetuiy gszuiei WeuRususrunaldgusinaresdmiuguud@Enm ay
suuuv Taedudsasdesiunisednmian edasile gunsal ussnu nasnauldnsundauazaldarelunis

vadauAMUNLLLLAzA1 CBR Wuvawiuinues

TR
2.1 NUYUAUAUNIS Embankment 1l Taniuil fdasunzunsuuasa (Sieve Opening 4 (wuflung)=8%

NIURZUNSIUBS 2 (Sieve Opening 0.075 mm.) 240%

wazdlan -Liquid Limit (LL) < 70; ASTM D-4318
-Plasicity Index (PI) <8;ASTM D-4318
-CBR 25%,ASTM D-1883

2.2 UFUTBINUNNS Sub Base Wl Tand miunurusesitun Grade B my

wazdlen
-Liquid Limit (LL) < 25; ASTM D-4318
-Plasicity Index (PI) <6;ASTM D-4318
-CBR >25%,ASTM D-1883
TABLE 3.1 -1
GRADING REQUIREMENTS FOR SOIL AGGREGATE MATERIAL
Percentage by weight passing square mesh sieves
Sieve Grading Grading Grading Grading Grading Grading
Desigation A B C D E F
2 inch 100 100 - - - -
1inch - 75-95 100 100 100 100
3/8 inch 30-65 40-75 50-85 60-100 - -
No. 10 15-40 20-45 25-50 a0-70 40-100 55-100
No. 40 8-20 15-30 15-30 25-45 20-50 30-70
No.200 2-8 5-20 5-15 5-20 6-20 8-25
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gausuuaziuantuiidedelfiauasadoanuuulianuiurauwaraydfdsnou Jeazldnuld dretreiagus

| | woas W R ' a o v o oA
azvilafiazddlvifoanuuu axdadlitosndi 15 Alansy uenanszyliiluegedu

a. ANSOULAZUADA

4.1

4.2

4.3

a4

23 awduiiumg Base IHléTandmiuautuiuns Grade A mudarinusuasnsaynaialiuazddn CBR »
80%
wazdlen
-Liquid Limit (LL) < 25; ASTM D-4318
-Plasicity Index (PI) <6;ASTM D-4318
-CBR =280%,ASTM D-1883
-Percentage of wear <40% ASTM C-131 AASHTO T-96
TABLE 3.1 -1
GRADING REQUIREMENTS FOR SOIL AGGREGATE MATERIAL
Percentage by weight passing square mesh sieves
Sieve Grading Grading Grading Grading Grading Grading
Desigation A B C D E F
2 inch 100 100 - - - -
1inch - 75-95 100 100 100 100
3/8 inch 30-65 40-75 50-85 60-100 - -
No. 10 15-40 20-45 25-50 40-70 40-100 55-100
No. 40 8-20 15-30 15-30 25-45 20-50 30-70
No.200 2-8 5-20 5-15 5-20 6-20 8-25
3. $29819740
fuhadesinmninegisiagndeuszyuvasiiazihunlduasnanaasuanaadundemhenuasiaasuiiiud

AnumnvestuRuiarundn Washiumnusasduldlaiiv 0.40 was uazdudecundndeud 4-6 seu (4
6 Pass) yiaauldausmnuiuiidanis suuadnannfiuly seyldda fuwen

uduRufum fusesiiumaazdufiums dAugn3s Aumilemda Fine-grained soil AiunzLASS
wag 200 > 20% ldsausila Sheep Foot Rollers LUy Static %38 Vibrating

PNusURALAUNS Tussiiuniuazduiiuns fldnss fuean 1H950uneda Smooth Wheel Rollers
WUU Static 38 Vibrating 38 Rubber Tired Rollers

NuuAdaLEnafossuasin Course-grained soil MHUAzLNTIUES 200 > 4%-8% 1#14 Vibrating Plate

1 = = 5 g = o
2g19u1 Auuenwuileanilnly Tamper 1138 Rammer UABA

2/3 mnad 2



Tasams“ qudfiinendodmivdigeenguuuasuases” (Senior Complex)

nulAsaaing

vufirwiaguiananaeensiloy au.623 Auautalal duneunand Swinaynsdsinis

5. NIAIUAIALLANTN

51  nueinsAnaudmsuanuuesn

PUAUDITU

Max. Medified Dry Density

(Required)

Moisture Range About

Optimum (OMC + @)

auULaza1uIen Slab on ground
A4 0-0.50 4.

A31U1UY >0.50 4.

90%-105%
90%-95%

-2% 19 +2%

2% 9 +2%

nasalw 95% 2% 9 +2%
paesdah (AaesiumilIny) 90% 2% §9 +2%
Foudiu
PALEN 90%-95% 1% 19 +3%
VUL 95% -1% 83 +2%
AununaIdILnIdufAuLaz g 90% 2% T3 +2%
ixU’T&J‘tE’] (Trench)
i 1u51N91ATFIULK 95% 2% B3 +2%

a7l MIuUaIAIAINLMINLULSEIING Standard Maximum Dry Density AU Modified Maximumn Dry Density

flaifimsmaaaulaense Tildgns il

SAND : Vi e (St.)

CLAY : Vi mae (Std.)

0.95 Y4 max (Mod.)
0.90 Y4 max (mod.)

52  Uiunufidesdaswngau Field Density waz CBR wilsfnagwauisnafuiildne -

Earth Structure

Volume of Fill per Test, cu.m.

FUAUAUYIIE Embankment

i Impermeable Liners

fe

=2

s
=

YUITBINUVG Sub Base

a
=

LYUNUNTE Base

fe

Re

500-2000
200-1000
500-1500
500-1000

QUWNIAT 02310
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= a & a . & = a =
UUIAN 02315 MUNAUNYT AUND AULTYI NULTYIULLUD

(umsgIu nsuvaUsznu)

1. UUlUATRIU

o w i L ar

visezdesdamian qunsal wwissdnsiaiesile wazuss ieneaisfiufis fiune Auses Ausesen

e

2
s =

w3 wazdansasiiu WlakusEAv wazaamumuiidualuwuy
2. Tanild

2,19

2 i

Fuiliezdasdufiuifanuwdunss numy Usiaanadiudsznavvaasduduwaulalasyl Aufiuau %
g 4 a = ' ' W = = @ = W & e & =i v '
vilegeu wiediuy dUsiAsudenay ddruwvuitedles lidsesunndn viednwauzdulaiiuansliiiuii ezl
yumuamsiawe Audithunlglunufiuia fune fuses AuSewuun
2 = s, s dy
ERGRIGHNGIAD!
' a = a a o VoW Y '
« AT UM TIRAduds uazRmlui daslitesndt 2.65
. ANUAUYUEDNISTRE 1laNAaaUAI8IA3ae Los Angeles Abrasion Test
(ASTM C131) Tngdrugaymedaslaiiiu 40%
« ATIADUANNUAIMNY (Soundness) gayidedaalsiiiu 12% laedwmiln Wevnaasu
#2835 Sodium Sulphate (ASTM C88)

- yuavasiudild  Sfildseyliiduededy  FasUsznaudefourunaazaiud

} anuyunfiszylunuy
YA

0.20 . 0.30 . 0.50 4. 0.70 .
Tnainda 50 @, - - - \AU30%
Tnaindn 30 @, - a1 20% 1A 50% W1 50%
Tnaindn 15 a1, WU 20% Wi 60% Wiy 70% Wil 70%
Tnaindn 7 e, Wil 60% v 80% \iy 90% Wil 90%
1&nN71 3 @ #2031 5% #a8n31 5% 28N 5% -

2.2.7a959371U (Bedding Material)
oo - va o o o a @ I S = =i
ﬁliu’m@g‘ﬁaﬁwuwiaﬂmwmﬂﬁ ALY AULTYIDTLUT 2R TUUNTIA IV UYDY LAZNT1Y NIdze1AUI AN
v _oa

= = = = = : : v 2 T | s =
auwﬁﬂ’mqmaﬂu W‘ﬁ@auﬂ"lﬂnﬂaau LLﬁﬂ\‘]"IEJUuE]% mmlmmwummnammwu"L’JL‘UuaEJ”Nau NIIAVT9NUERY ez

v o = = s v -
NIUADINAL ﬂ“l.ﬂ@ HHYTUIRAAE R ”|aJ‘wmv1u@"Luﬂ TNV NENU

WesidudlagdmiinsourunzuNS1NASEIY

was 200 was 4o was 16 a5 4 3/8" 3/4" 11/2"

#foenan 5 5-20 20-35 40-58 a8-72 65-85 80-100
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== 5 Lo &
3. IBMFINaULL GIEERNY

Aoufnytutansosiiu Fowhnisundauluiuuinadfiasinautuiansediulfienauivlidesning
fvsluuuy anudsildnnuaauassedumasuutanfusesiiuazdosyasuuiiufivdoslfud Ik asiaus 1lHdy
nasgeivdandundn wasdeslivilfTandusosiuAnnisuenfianiusasiudesundalifeauiuliitosndn 70%
Relative Density uazlAmnuvina1sLuy

4. FBnsviuduiis (Dumped Riprap)

fowhnufiuie deshnsuadauiufuuinuiiazhiuidiianuuiulidesnimuiidimuslubuuiuig
dasneadauuuiansesfiufidaiuutuiazanauinuiiiivue vsenuiiininlasinsuieamzNssuNIIAsIaNIg
v I o o oo o =i o 2w o W = v_ o = v g wal
hadturey ithitufiflvunawazauaud@anuiifmunluylnsmsiisiheniasdnsviousau udwhmsindauddliilany
nuade szAU vue JUSeenafidmunlukuy

5. ABnsvieudiune (Stonemasonry)

LU Y

fAaudnyfiuna dasvihnisusdauluduusiafiazyihfunalilanusiulitdesninfidmuslukuunausunadaei
Auldgaihuazyihauazeaeduiimzauinfiueen myunsiy (Mortar) dns1du 1:3 saeitunun 5 93, Aunsiaz
ar ar 1 = 1 =f s ar 1 B 1 1 = B 2 2
foudasnsegrslszdlnuaznedadumeyunsenunegelios 1 9u. lngseu Yunsigszninssessavasiudainsz il

: S 1= v = s v \ = P e v v v o= [ :
b1 LQJE]ﬂawuﬁ]ullmﬂqWNWUWW']MWﬂTWHWﬂLuLLUU Twﬂ”mLE]11ﬁJuW‘§1ﬁlmuLﬂuaaﬂLLa:LLmﬂLML‘ﬁﬁmiaﬂﬂauwu EJ@@JIVT?J“UIN@

o

Pnifinelaeiluldlifu 4 suuazwisunseserinteuiinegeduuniu hisudeevdavhidusesgunninieunie
aufiiniilassnisulennznssunisnsianisiiuiuray

6. ABn1svieuAuses (Hand-Placed Riprap)

' o o v a e = =i o = = vl ' 1w : = o P
newhauiiudes dewhnmsuadaulufiuvinaiazhiiudedillanuwivlitesnimudidvualuuuy - Audss
fasneaduuuiansesiiuiidanuuiuuazanumnmufiivuanieaufiiiniilasinsienuznssun1snsIans
v = e W = o i v o ' o S P YY) 5w ' 1ol ==
hadturey Hudswaraissniludneuzilifoudngregduluaiiiaiuiansesiiufeulvggregitueniui e

w w_om W & a v - v v ey o v oo v o v = '
whamauiuamandavan SnisannduarslulumuvunazdesszinseTdliinnsuendifmihvesiulng
o ow W LY S VP I R e ¥ oo a4 w % ) v_ o a
wiazfaudosduszinuaneduiviiuteudrafesiniiui anumnvewuiuiesadidesnifidmue feutvuuiu
Toilsauaslutuiansesiiu

7. Wnsvhnudueseuul (Grouted Riprap)

fAaudayhfiusesewun daavinisuadawiufuusnafiszyi vy ivianusiuliddesndnauisvualusuy
a o [y ' W e & da = o P v = o o = [y
Fudgasundesneaisvutuiagsesiufidanununaiuiidivue iutesewndenaisaiuludnuusiiezliieu
2w ' & Yo o o =i =l @ a W 3 @ @ ' o v & ar
dnfeulugpazduiielifiuisdaiunniign msnalesdessuanduarstuluduvulagdesiiildyusesiiuvdu
ar = a (- [ s o 1ol B [ ar [ [ @ rz (- @ = 1 1 o .
i fufeulngidesednszaeiusenlulagdesififoudnsiuiudungaus nfounussimthwesiulvaudazfeuld
Wuszuuauaufuiufaudnadgsifiuiianuruvestuiussswindadiitasninddivun deudivuniuliilaay
atluruiagsesfiu s1aulviyy ewmnagesissznisiuteulugjdreyunsie (Mortar) 8nsdu 1:3 nsesfaliuyy

LazAnuwadlASey
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8. FWmsvhnursunenauiiuluglaiiiu 60%

Asunsnnauiulvgidasinisneadrsuugiusnniidanuwivbiteenitfidivualuiuy Aswinuasuninnauiivlug
desvhulviguiuazazoinunandu imasunia Felldnsrdrvasjuiiuudynseiu 1:24 TagUSuinsusenud
szylilusvusesiiununliffesnit 5 sunsiuluguursuninlaensliifulmimeasuniaviuntfuiinduusn

v = [ - I : S-S | = [T e ' v P v oo o &
nsrijirauninliuiududasinsenisiudemasuningaiuiniuruusnlidesndt 5 su. Whnfutusialuld vingul
salUauldanunuaudidvuslunuundounandsussiminlfizsvies NailvdunasiulugAlddasliuinni 60%

PRIUTUINTAINLUA

QUWLIAT 02315

3/3 mnAf 2



iy

Tasams “ qudfiinendadmiviigeenguuunasuaes” (Senior Complex) NulATEin

vufirwiaauiananaeenslou au.623 Auaunalal duneunand Swinaymsusinis

WAl 02320 WINTFILIURRIVSUUULTDSIHYVSALIUA

(Surface Treatment)

1. VBULUFAIU

dy =f = < =i <
HRTFIUUATIUAZUO JURITIRTHUULDSYYISALIUE (Surface Treatment)

2. o
“ 3UHA9STUUULYRSIHENSALIUA (Surface Treatment) ” vingds nsraad1afime viserlnanisdae
nsankeailaduazinde TanfiugesTnviu Insazeairaduduismfovarstuuiduiiunmiléarauoadiad
Insulav (Prim Coat) wiwdauuiiufisulaiilfindesliudn

3. RSN
3.1 wesgunsulesidng wazdadles UeK.2107-57 : 11nsuianiasud mIuRIAs AU SYNIR

WIUA (Surface Treatment)

32 IASEIUNERASIgRaNTIY B8N, 371 : snAsgIuuandeaiinueailaddsiadudmivauy
33 WesguRandueigRamnssy wan. 851 : ueailadduud dmsununs

3.4 WRSHIURERSNAIgRAMNTI UBN. 865 : INAsFIUALUALBATIAA

=
ot
o)

Tanenaweailad MdFouduvssanuazeila dwtaluileddle aghmils

B
—

4.1.1 ueailadZiuud(Asphait Cement) AC 60-70,AC 80-100 A33NASFIUNANT U gnAINNTTY
MU UaN. 851 : waalandiuud dmsuauma

4.1.2 dvuwvaeailaduiinuunsy (Rapid Curing Cut Back Asphalt) RC - 800 , RC — 3000 AM31AS§1U
HaARSIIgRAINNTTI 18N, 865 : IMTFIUATILUALBATIAA

013 uandeeinueailaddsfadu (Cationic Asphalt Emulsion) CRS-1, CRS-2 ANN1ASIUYAAINN T
WaN.371 : 1AsgIULARGRTln weatladdadudniuauy
gungiifldarnuaaiiaduianineg dsnanuudlfduluamy sad 1

2

4.1.4 ueailadvilnduq vieusafladfiuiuussamantimeanslag uenwileanniliesdlaun v
= = ' g dyy i kY s 2 L [~ =i

vsend1 Nslldewunisnaasuaun wazdasldduaygnlildldnndeenuuudunsdly

4.1.5 nsalfimsdlanuaieduinn viedlilymuesailadlvanauasiiuges gaivauaueiavhuldueailan

ddiadiu niaAnuuaALaailadyiiatius

4.1.6 nsAAdUSINAUNSITRsIN viEelianinsalan1sasnastdu daruaunuanaimualildians:
woaadduuAwintu

4.1.7 nsdfigungivesiiedindt 15 ssmwadea duldusailadfuud wndanudndudesdld

o -

axfadldiliu (Cutten) wazldfuamuniiurauaingruauaunou Ysunavenhduildlfiduly

= v B Mo | =
mu‘lﬂ%ﬂ’&‘uqmﬂuﬂ’mu&] LLiﬂhJiJ’]ﬂﬂ’J”lm‘mLafmul’ﬂum‘i’Nw 2
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M191971 1 Y299aungiivesueailadilldan

wloegilad o Fr9gamgiiiildann O
C F
AC 60-70 145-175 295-345
AC 80-100 140-175 285-345
RC 3000 120-160 250-310
RC 800 100-120 210-250
CRS-1 40-65 100-150
CRS-2 50-85 125-185
Ansnsi 2 USunauninfu (Cutter) #il4

fiudon Usanauinifudildnay
wunniiléiden Sadwas (H2) fovaslneUSunnsvosuaailadduudii 15 °C

19.0 (3/4) Laifu 2

12.5 (1/2) Lifua

9.5 (3/8) laitAu a

= '

mswauihiuaduseaiiadiuuddulumsuioanisluauudodiadouneailadfuudfigung fssniis 160
1185 psmuwaidea ninldiedesgu (Pump) guinduandufuidululdudussuoatiadaneiasiuuaailadne
Uzanesiildsnnily wilFdeudunauueaitadfundiuiii lufussqueatiadussaina 20 wnf Sailvareld
luszvisfiguinsuduadudiussqueaiiadeasaiasiausaiiadfonantuuoaiiodfunsiiu Fossziinse Ty
Lail#dusznglaAndu wu n1sgalal nisguys’ sdomsliinng aneludad 15 wes anwdasiuwaaiiad mes
spriunsuauiiazloszmevoniniy uasuoailadiuuddamalild ooty uananiuazdoss=dase T ll%dnnsan
wdnmudidnisdundargluuiindngm SasilfAndsmelifianmsagnlosmeiildandulails
42  iugey
Hugaeliidulusy uew.2107-57 : nsgIudanunasiud msuARssLuuwasenIawud (Surface
Treatment)
4.3  asedsvAiiiuges (Pr-Coating Material)
asfléindauiafiugos araduihifufng viedsfusies Fadunsadléfuily wieansduladilésy
anuinraungeanuuulildled
4.4  arswauueailad (Additive)
asnasuaaiadfianlidenduriafinsulostng wasduflosnsaaeuudrazayg wlnldld
45  nsdenldvunvasiiuges
451 Favnwuuwedilevinuudduies (Single Surface Treatment)
- Wldaun 125 Seduns (1/2 T2)

452 famakuuweasieviaudanddy (Double Surface Treatment)
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gufinils Wildauin 19.0 daduas (3/4 97)

gufians Wildvum 9.5 Taduns (3/8 17)

453 falwamasvuwasinensagiudauiien

Tlgaum 19.0 Tadwns (3/4 47)

454 falwamasuuwasineysaucanIty

gufinils Wildauin 19.0 daduas (3/4 97)

gufians Wildvum 9.5 Taduns (3/8 17)
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5.1.8 gunsalinusinansviukeaiiad (Bitumeter)
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6.5

6.6

Unsvizesnsimsanwaailanfigumgifldain =

MsNAFRULAENNIATIFaUNSERNLUUTIMUAUTINUMs T A ivhRuuuwesiavaudnnase 3o

s 2 ' a1 A:I, gras LY = g &
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TunseenuuuAigesiaviawud Uunaueailadfildazdnualy \uninsgiufiguugll 15 g
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A151971 4 AuSudsunsueailaddiuuduasinuuauaaiadn1ugunglinigg

USunmsvisednsinisanndafladfigungd 15 °C

ASuUSInnsTigaumgiildain

amuugdl °C ASudsuns amungdl °C AuFuUsuns amuugdl °C Asudsuns

15 1.000 81 0.959 147 0.920
18 0.998 84 0.957 150 0.918
21 0.996 57 0.956 153 0.916
24 0.994 90 0.954 156 0.914
27 0.993 93 0.952 159 0.913
30 0.991 96 0.950 162 0.911
33 0.989 99 0.948 165 0.909
36 0.987 102 0.946 168 0.907
39 0.985 105 0.945 171 0.905
az 0.938 108 0.934 174 0.904
a5 0.981 111 0.941 177 0902
a8 0.979 114 0.939 180 0.900
51 0.978 117 0.937 183 0.899
54 0.976 120 0.936 186 0.897
57 0.974 123 0.934 189 0.895
60 0.972 126 0.932 192 0.893
63 0.970 129 0.930 195 0.892
66 0.968 132 0.928 198 0.890
69 0.967 135 0.927 201 0.888
72 0.965 138 0.925 204 0.886
75 0.963 141 0.923

78 0.961 144 0.921
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15197l 5 ArUFuUSunRsuesiladaiaty augnmgiinnan
amuugdl °C ASudsuns amungdl °C AuFuUsuns amuugdl °C Asudsuns
15 1.000 51 0.984 87 0.969
18 0.999 54 0.983 90 0.967
21 0.997 57 0.981 93 0.966
24 0.996 60 0.980 96 0.965
27 0.995 63 0.979 99 0.964
30 0.993 66 0.978 102 0.962
33 0.992 69 0.976 105 0.961
36 0.991 72 0.975 108 0.960
39 0.989 75 0.974 111 0.959
az 0.988 78 0.972 114 0.957
a5 0.987 81 0.971 117 0.956
a8 0.985 84 0.970 120 0.955
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8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

Wi dvhiatuitaedesdeufivsininduiiass Iinanuarenai sufiniadausislian
diunsenuda 7.2.2.3 salude
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WWen mude 7.2.1
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10.

T2A755234

9.1

9.2

9.3

9.4

9.5

lunsléimuuaseailad ilesnndnuuaueaiiadiudalnléing nsufifnuazdosziinseds Tfivas
ol angrld sislumnis dvdovnsanduuauanadiar

nsvudsLeailadBiadununussads Orum) Tnsamizmsvudusazsuas FasszdnszTelalffussy
weailadddaduldiunsnsenunsiflousunss msnzenavzvhliueailaddiaduunndld
nsluoatiaddiatusuuusseds doumemkoatiaddiaduadiadomiusoadiadarsnasd sl vl

=i LY LY.

mulidnnudsnay Neililaliveadiaddiatuldnwuzienunng mnltlivundiasUaei Tiwuuile

= o w

Hosiuriluseailadafatussmpaanty ilfueailaddiadusandauasvanaunin nsduseailad
Biaduld

vdansaeuaaiiaduszdniu esgeueaiiadluriesiuneatiadeanlivunudrdraniomiuwaaiiad Ty
rneivieriuseaiiad nisdemsidihviuiavdeasiazanslag ausiuviasneg veseiamiuweadiad
ledrsdudiandrsegoonlivan failifledastuneailadinzauiy shlFliazanlunisldnusdaly
wartheasfililddwssqueaiiadluedamiuteaiiadgnnseluneaiiaddiaduunwiafamzadomeld
luniswautindfy (Cutter) Auseaiadlfsndunismuseazidonluds 417 lnsiasadn dadasty

duns1eINMsaningd

LONE1591994

10.1  1195g1unsulesIBN1g UK. 2132-57: WINTFTILNURIITIVTUUULSINENSALIUG (Surface Treatment)

10.2  U1NTFIUNTUNNVAN UNY. 226-2545 : UINTFIUNURIITIVIRUY Wwadlie VZnus (Surface

Treatment)

QUWNIAT 02320
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WU2A7 02325 WINTFIUNIRTWEMTUR9IRUUUSINVSALA

(Surface Treatment)

1. vaude
RSTLTATOUARUT L TARINAT A WIURLIT IS UV Sy Saud (Surface Treatment)

2. 9 “FananasmAasRsuuUwesNevEAILA (Surface Treatment)” yaneds Yanfiugosdaflnnanta

a1

3. ARSI ET

3.1 wmsgunsulesdnisuasiadles ugn. 2208-57: nesgrumsvaaaumvuedinvasias (Sieve Analysis)

3.2 wmsgunsulesdnisuaziadles uen. 2209-57: nasgrunmsvaaaumanudnvsevasian viiadaveiu
(Coarse Aggregates) Ingldia3asilonnanumaiudnyse (Los Angeles Abrasion) d1915U41UN4

33 W1esgunsulesBnisuaziadal UgK. 2222-57: 1INSFIUN1SNAGDUMAIATITEAUWUY (Flakiness
Index)

3.4 wnsgrunsulesnBnisuazdadie uen. 2224-57: 1ASFIUNNTNIAGRUNISUGARN (Stripping) 1agdE Plate
Test

3.5 wnsgunsulesiBnisuazdadas Hen. 2225-57: 11RSFIUNITNAFDUNIAIAIUAIMY (Soundness) Va3
17857

4. AU

4.1 fievazann UsANHY Au selaglifisUszasnlag

4.2 #auds aavu uazilAnvuaanudnnge (Percentage of Wear) liunnnindewaz 35 Ay uew. 2209-57:
AsgIUMIMAdaUINANLdnvsevasTagulaiiane 1y (Coarse Aggregates) Ingldintasilonmaaum
AU@N1sa (Los Angeles Abrasion) d15UUN1S

4.3 firvainsuaneanvadenuaaiian (meaaaulagds Plate Test) liunnnin¥ewaz 20 m1u wen. 2224-57:
UIATFIUNTVAFBUNSUGAL8N (Stripping) 1n83E Plate Test

4.4 saslidfivungn viawvuanniuly wazdlanaiianuwuy (Flakiness Index) lalannnindagaz 35 iy ugw.
2222-57: 11MSFIUNSNAFBUMAIATIVTAULUY (Flakiness Index)

4.5 fidmasdndiliinmu (Loss) ilanmaaumeiiuasmu (Soundness) vasaasa Taeld Todaudama S1uau
5 sauud? liunnndndesar 5 @y wew. 2225-57: UIRTFIUNITNAABY MIAIAIUAINU (Soundness) UBI
17857

4.6 TnamazruezLNTINggIY WUULIEN) Tagvihnsmaaauni den. 2208 -57: INASFIUNT AFBUNIVULIN

Winvasian (Sieve Analysis) Aapnsedneanail
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Thsans “ guéitinendudmiviigeetguuuasuas” (Senior Complex) NulATEin
vufirwiaauiananaeenslou au.623 Auaunalal duneunand Swinaymsusinis
yuraiildiden inuiinrunzunsadudosas
faduns (i) 2504y, | 19.0uu. | 1253y | 9.5un. | 47531 | 236un. | 1.18 uw.
19.0 (3/47) 100 90-100 0-30 0-8 - 0-2 0-0.05
12.5(1/27) - 100 90-100 0-30 0-4 0-2 0-0.05
9.5 (3/8") 100 90-100 0-30 0-8 0-2

5. @na158198s wesgunsulesidns wew. 2107-57: inesgrunuiaguiadaamsuiasasuuuwesinevde

WIuf (Surface Treatment)

QUWNIAT 02325
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Tasams “ guéfiinenfedwduggeenguuursuias " (Senior Complex) ulasaing

vufirwiaguiananaeensiloy au.623 Auautalal duneunand Swinaynsdsinis

YAl 02350 U duAuTudLUURENEn (Wet Mixing)

nsneafraadufuduuduvunaundon Wunisiaa$alneds Deep Mixing High Pressur Grout #5235

ﬂ%’uﬂ‘qaﬁuwu Jet Grouting ( SOIL IMPROVEMENT BY WET MIXING METHOD)

1.

YOULYANY
war W w %o A | - o : = o A o o
Hsuihazdeadudinm Jag indaslle usinuuazgunsaluazduntszeineg idndu iavhnisuiudsemmam

AulagiRenanmuvantndgn anue duvisazdueuissylusisuusiufivhszdeoutuiinaisige
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2 i L ar i = L | o i i ar 1 :
i UQ'NE]%G\@W@ENT&EJ&%LSE}@UﬁxﬂE]‘UﬂW’ELﬂHE]‘ﬁ”iﬂ’]uaxﬂ@auﬁlﬁﬂ@uﬁﬂﬂ’]‘iﬂ@ﬂﬁ’m fasoludl

& s v W i = =

21 FaviendiudrnuanduiuBuudiiaddd (nsd AdudusedddSutwas deadufSumaniisede
aglu Vender List wiaifuudsnildsumseuiiiaindaenuuu)
22 wilaveusTasile Suau Alduaritnmshau

=

23 Amnsndn g3uRavaulasinis wazlmng garuaunufeaiiavszdmenyszif msusznauivdn
IAINTIUAIVAN

24 Method Statement

(*316TaUTe Vender List 1. U3t woudndn A $1ia 2. UM gm fm

3059 Inedudaeauil 990 4.USHY waed Jwud eaduil 11w )
nsanduaunald

nuildsznaufenutoadulssfugusin uazsroaidumasluuulrelfiandufuSend dmiudy
10 ezdasfunisimaisvesdunassraonisngndaniendinisioatns elusziamsneadauasly
szuhensidnusasiitmnglfnuatafeutesaudeuls fedmundyuassuwuilaedavufiuand fly
wuudeaireing qlfldnuldannszasd whiafamuimuauazaunwaudssyludan nudeataands

Au-Baud wuukanlonlagldiyuduud (Cement Slumy)raufiviuluiivdsnnyhanelassadafiuda

31 Asumadunuleg #5ude azdeswmsiaaeuliuilain szdviuluuinuanuiineairsgndasmuwuy

feasravsalivsznisia

L

o G ar g

=i v ot v o v L. A Sras
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U
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33 msSenaudiiavneinegfiagldiu Fufedusenitivfnu sudumglihnuandududuudlyld
wialuguassaiamsnuuiandy nasnau  uAuel TUUASAAY 91U Grout  Cap %38 SAND
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& g Sros G = o i P o
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34

35

3.6

3.7

3.8

39

3.10

3.11

v p A o = =i

gsuissuiinveulanswagifmeliiadudensndduniadeyanalaq asanmsiauanduiu
=
g

Py " o ' v v = A o [y R ' a
wudAindunazazldienfesrndemelagaingindrs lunsdiinesdnsdesasiial? lidraziinein

guassalae
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viezdesduRaveunilunisnadaneadn ssavuazuuiiineg Tunsneadiligndewmuiuunas

@3%e @3t
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U

=

o W = W
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196

1adegasdununaasidasinisd

dlanuandufudwududnads §udadfosdnds AS BUILT DRAWING wazdumisadsvasandudiu

= W = = o i v w g V@ b o W = v
YLUUA Wiam’]EJasLaEJﬂauﬁ]wﬁ]’wﬁuwmmﬁ’m‘iﬁuada 1 'Nﬂ']ﬂumaﬁiﬂﬂUN'nﬁl'Niqﬂau (anal)

U
ar =

2 & 2 o= =l & LY ) LTL YN 1 ' 2 1 2 o o &
i vinnuaduiudiuud azdeududsvinveulnensweailtinglunsdinanisnagouiandufudiuud

U

wangdn gy lsisnunisneaaumudeiinua

LY T Y

U¥easdnrh Method Statement for Construction @ dufu-Swuduilvfaruauau aydinauh

@3e

msneads

Vo ¥ v w a v & o= e = =_ ==
Fsuihdesdanimnsuanduimnsfivinugualasinis Wuimnslest Uszneulv@niaminssuaiuay
szAuiansles) duszaunmsaliuaduiufiuuduuunandsn liffleendt 5 U viaduiansles au
asAnwliifasniu3auilneiu Soil Engineer %38 Geotechnical Engineer Usznaudw@in Iainssu

muruliitfesniszdvadiyiansles duszaumsalduadufudunduuunandenlitosndy 5 U ey
Uszdmbenuneatrdlitesnin 10 Ju deleunazdeiliaing Auauauneaiauszdusznauivian
Fwiennssy muaulidniszdunidienns wasiuszaunsalauauanunieadne aduAud wuduuy
wanenlitfosnin 5 Yuffulaedasiiusziinsusznauindwimnsaugy (CV)iszysgasiden ns

P = v o we
MIUNEIUITOATIN aaulmm’lmauuﬂ Nl

4.  aunsainldlumuandufuduud

neumsiianduduund Widuiuniseasivaeugunsalingg Aldlunsieadiadisil

4.1

4.2

Tsamandiaiud Mixing Plant

1) wdasishuindasiinieenaaoy wu nsedeuntsiaiuniufund dasifeuiminauafouas
20 Alanfu $1uau 10 Fou Widsudieuivaniwinieildanmds wazvimsuiuudaunseit
ﬁhﬁa'mmﬂm%"amaﬁuﬁ'auﬁmﬁ'ﬂmmgm

2) nsasavaeuUdinahildluniswas TasnisTaruiads Autamivsinaseesds wasantuld
NS2UBNAININATTILILG 5 Ans msUTinasihildemuTsinesifdlunisnasusazadmEauis
AR gunsalinAy Lﬂuﬁammuﬂ%m1mﬁﬁﬂﬁ1ﬁuﬂ1iwau

dmduiadufududnauten 53U Jet Grouting ﬂ%’m‘%‘aaﬁmé’mﬁmﬁaﬁuqd (High Pressure Pump)

1) High Pressure Pump fasansadndausadugs = 350 Bars naanavszyiinsdnda lnevinisin

Pressure fiVatgansia
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2) #913d8Y Pressure Gauge Pressure Gauge fldazdowinis Calibrate warillususasanaondud
Fadeld douthunld Tususesdadlsiviu 12 Weu

3) mwaaué'm’]mﬂwa&uaaﬁw—yu(c\ement Milk) Tngn19n57980UNUININTVDIQNEU High Pressure
Pump Waz Stroke ¥84gngu High Pressure Pump Wisuiiteuiude 4.4 wazdormuevastuiild

0)  ssRdoUAMLENTRIElAENSIAARNANE wWariRnuEnTamnszUisuiisuiueiesilote

= = w
ATNUANVDIATDIVNG

43 sawzszuvlensedn Hydraulic Crawler Drill anansaduaaiuvumaiaduld > 15°
1) asvdeuUseuNTMuTasuaIE (RPM)
2) aswdevuszerenfumzkariailunsenfiuanzsonsives Hydraulic Crawler Drill
3) dlensraaaugunsaling q Feutesud Wimdunsieabaafududuudluilameass uazwa
nsnaNga s UAY Tinsroadiadiessu Hight Pressure Grout wadfnud (Dugdns:
naulagyszanu @1u15aviinsneunse ¥NsaNzuAY (core) 11ATIEBUANNNLANILLANIINTS

ATIRAUAUNN

4.4  FBasvouadufiudiuud (Cement Column)

' o \ [ o v = a o o i ' o a &
ﬂau‘w’mﬁﬂaaiﬂﬂadw}ﬂ1TUTUGNmL'FﬁaWﬂ‘ﬁLLaxﬂ"ﬁﬂ’]u’Jﬁumm’N‘] Aldlunisneadne Asdl

1. anusuihyu (P) fvuelild P 200 - 250 bars

120 - 150 &as/udl

2. Snrnslmavasinyu (Q) fmusldld o
3. Fnnnsenduang dWensudnsnisenfiuenzaiudaz ey
4. Smsmsvuinuie Fonsudusinisendianzasudaz ey
nsnaassiadududuudlunlaimaass (Arilaenvualilu B.0.Q)
warnldAEneg 9nmsUiuiiAaiesdinsuazmsiuin il uduneassiiaduiuiuudlusdag
71Pa8IN15n10a513 Cement Columnlaglidnsarunanduudniguasaslidasnia 200 nn/av.ll. vasdudyn
vdamuiimnualSlustuuu Tneldnunisiaadne Cement Column Snstarunasilaitonndi 2 du dovnds
Sasrdrunanyiinisvaasdlidtosnit 3 dnsndrunay eflarianzifiufegisiilunaaay Unconfined
Compression test fuaz 4 f9g19 (@zduiilsiléving Pull out Test) wwhasPull of Test Lilagaa
asiauevasmsway $1urn 3 fu uazifiudegiann wndufuBund dufl Pull out Test TunAaayu Unconfind
fuaz freg1e flelduanisnaaauAiUconfine compressine  strengthaasuvisiaagnadulumudaivun
Fevfesud iduflunisneaths Cement Column anudnsdiwau szozeninuiane dasnmyuvesiu
972w wssduyltdulumudu duuu (Pilot Pile) finisneaay fasimmsneaauudamaans

newinsneasneede iiuudlddueydifangeanuuy vise gaunsu

N1SAUANANAN
6.1 swiwimsneadaaduruiiuud Wesnaounmameuas Cement Column firiaadhs Fuialud-
1) Yudwudvesauaudildvh Cement Column Heafuyudwudindnluuszmalng faunmen
wen.15 uazdeussyluleladanlu dewsvviunayudwuddhlasinsuazusinanisldlune

aziu lngdFudadesdsdiuntadwes Tdaununuynass
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2)
3)

6)

ATIld Pre-Jetting wi3athwauyudouduiiiazen

@Ud Cement Slurry fasflile3asni1unanmal Water Cement Ratio Uszangd 1: 1 w30m73

sy

143l
3

(]

nsTauTutah@uud anudnvesiiunie srezen dasnsuyudanduszuudnlud® anunsa
o of i o W kY ! 2 el

Tufinlduazdsuing desdwaligaruguanuniu

#83iln15051980U Density Vo3 Fud 1agn15n1980UnN 50 AunSaUszUI 250 @RUIANLUNT
¥83 Cement Column ¥3888131/08¢BnsaRY 3 FR8E13 Fatu

Yinauyudwudildnandu Tuiduadufudund Thiuluanuradildnnuameaasadunusiue

saglaifaenin 220 nn/av.uvasiiuden

ar 2 o= =l =i - ' ar o = a1 1
6.2 MIAIUAIAMNTINHRIRN Lﬁ’]L‘UﬁJﬁu‘ﬁLﬂJ‘L!ﬁﬁJEﬂEﬂﬂJ‘UE]EJﬂ’J’] 21 Fu Tdnfiunsasdeludl

1

¥N15aNzLAY (Core) 1flamnAn Core Quality Designation (CQD) Iagldfynisianzununaaay
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2.2 MHldmdndifinunmasssnasgrundadusigaaimnssy Tefmheussidaganain (YIELD
STRESS) denlitfaandn 390 wnrUraniansauszunad 4,000 N.n.AaA1S19URLUAS (SD-40)
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3.3 nsduvuszulildindn Stainless Steel
T#ldinn Stainless Steel filpniautamaniiuazieng mumsstisenst

Chemical Compositions of Stainless Steels used for Rebars

Grade UNS no. Cr Ni Mo C (max.) N Type
304 530400 19 9.5 0.08 Austenitic
304L 530403 19 10 0.03 Austenitic
316 531600 17 12 2.5 0.08 Austenitic
316L $316030 17 12 2.5 0.03 Austenitic
2205 531803 22 5 3.0 0.03 0.14 Duplex

Typical Mechanical Properties of Stainless Steels used for Rebars

Type Yield Strength Elongation Magnetic
(MPa) (%)
Austenitic Min. 300 30-60 No*
Duplex Min. 330 25-40 Yes
* Austenitic alloys may become magnetic if cold-worked

LLamzéfaaﬁﬂmmwmamm British Standard BS 6744: 2001 “Stainless steel bars for the
reinforcement and use in concrete - Requirements and Test methods” %358 ASTM

A955/A995M: 2001 “Deformed and Plain Stainless Steel for Concrete Reinforcement”
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6. mstlasiuaiiuwdnlagszuy CATHODIC PROTECTION SYSTEM
6.1 INTRODUCTION

This item involves the installation of a cathodic protection (CP) system to prevent corrosion of
new reinforced concrete structures for Wat Sothorn’s Main Pier. The anode shall consist of a
catalyzed titanium ribbon mesh, which is cast monolithically into the new concrete. The cathodic
protection system consists of the complete anode system, transformer rectifier (TR) reference
electrodes, DC wiring, conduit, AC power supply to the rectifier(s) and all associated electrical

connections.
6.2 CODES AND STANDARDS

1. NACE RP 0187-87: Design Considerations for Corrosion Control of Reinforcing Steel in

Concrete

2. NACE RP 0290-2000: Impressed Current Cathodic Protection of Reinforcing Steel in

Atmospherically Exposed Concrete Structures

3. NACE RP 0390-90: Maintenance and Rehabilitation Considerations for Corrosion Control of

Existing Steel Reinforced Concrete Structures

4. NACE TMO0294-2001: Testing of Embeddable Anodes for Use in Cathodic Protection of

Atmospherically Exposed Steel-Reinforced Concrete

5. NACE Item No. 24204: Use of Reference Electrodes for Atmospherically Exposed Reinforced

Concrete Structures

6. BS 7361 Part 1, 1991: Cathodic Protection Part 1. Code of Practice for Land and Marine

Applications
7. BSEN 12696:2000: Cathodic Protection of Steel in Concrete

8. ASTM C 876-91 : Standard Test Method for Half Cell Potentials of Uncoated Reinforcing

Steel in Concrete
9. ASTM B265 Standard Specifications for Titanium and Titanium Alloy Strip, Sheet and Plate

10. ASTM b 8 Specification, Concentric-Lay Standard Copper Conductors, Hard, Medium-Hard or
Soft.

11. Underwriter Laboratories Standard UL 854 for Service Entrance Cable
12. Underwater Laboratories Standard UL44 for Rubber-Insulated Wires and Cables

13. ICEA Pub. No. 5-68-516, NEMA Pub. No. WC-8 for Ethylene-Polypylene-Rubber-Insulated
Wire and Cable

6/8 mnaf 3




Tasams “guditinendudmiuggeguuuasuinns” (Senior Complex) NulATEin

vufirwiaauiananaeenslou au.623 Auaunalal duneunand Swinaymsusinis

6.3 DESIGN REQUIREMENTS.

The cathodic protection system shall provide sufficient current to the structure and distribute the
current so that the selected criterion for cathodic protection is attainable.

The anode system shall provide protection against corrosion for a minimum_ of 50  years. The
system shall be designed to provide a minimum current density 5.0 mA/m° of reinforcing stee;l
surface. Maximum allowable current density at the anode-concrete interface shall be 110 mA/m’.
The maximum anode spacing is 500 mm.

Each anode zone shall have three permanently embedded reference electrodes. Concrete sections,
which may be combined together into a single anode zone, shall have similar steel densmes and
similar environmental exposures. In any event a single zone shall not exceed 1,000 m” in area. In
order to assure uniform current distribution to the structure, the anode voltage drop shall not
exceed 300 mV from the main junction box to the furthest point of the anode through the power
feeder. The calculations of the voltage drop shall be submited for the approval. The power wiring
shall be sized according to the National Electric Code. The power cable for the anode and the power
cable for the system ground shall be taken into consideration.

Detailed specifications should be given for all materials and installation practices to include
transportation, storage, handling and disposal that are to be incorporated into construction of the
cathodic protection system. Where performance specifications or requirements are used, specific
evaluation procedures should be outlined or citations published, and recognized industry standards
shall be given. Terminology shall be clearly defined.

The minimum distance between the anodes and the embedded metallic components, such as
rebars, form ties, chairs, tie wire, embedded plates and electrical conduit, shall be 20 mm. to prevent
dead shorts or near-shorts in specific areas. The anode shall be attached to the most outer rebar
cage and the condactor bar shall be attached to the inner rebars.

Suitable design drawings that clearly delineate the overall layout of the structure to be protected
shall be prepared. The location of significant items of structure hardware, corrosion control test
stations, electrical bonds, electrical insulators and adjacent metallic components shall be shown.

Design or shop drawings, details and schedules for each cathodic protection installation shall be
prepared or required to show quantities, detailed anode layout, relevant typical cross sections and
the location of the components within the protected structure(s). Tolerances shall be stated for the
approval.

The anode shall be set out in a configuration of anode panels determined by the structure geometry.
Given the need to couple different anode panels together as a single zone, such a zone shall not
have a total area in excess of 1000 m”. The anode panels, which are connected together in a given
zone, shall be restricted to those, which experience similar conditions of concrete quality and
environmental regime.

Special caution and scheduling may be required to prevent damage to the installed components by
subsequent operations. Consideration shall be given to the following items when preparing the
detailed work schedule:

Installation of all system negative connections.
Establishing reinforcement continuity through provision of cross bonds where required.

Installation of the reference electrodes at specified locations.

Due consideration shall be given to the need to provide temporary protection for all cables, up to

the time of final concrete installation, and thereafter.

After installation of the cathodic protection components, all movements on the reinforcing steel

shall be kept to a minimum. Since some movement may occur over the steel with installed anode,
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temporary protection shall be provided to the satisfaction of the anode manufacturer. With the anode in
position, Contractor shall ensure that oil, petroleum spirit or other liquid contaminants, do not drip or
run onto the anode or surrounding concrete.

6.4 CONTRACTOR QUALIFICATIONS

It is a requirement of this specification that the Contractor shall have Specialist Expertise in
cathodic protection for marine reinforced concrete structures. Such expertise shall be available from

within his own organization or through an association with another company.

The Contractor shall provide an independent Cathodic Protection Specialist (Consulting Engineer)
for the works. The CP Specialist shall have at least 15 years of experience in the design and installation
of ICCP systems to atmospherically exposed reinforced concrete structures in marine environments.
The CP Specialist shall endorse all the test and inspection reports carried out for the work before

submission to the Engineer. The qualification of the Specialist shall be submitted for the approval.

The commissioning of the system and preparation of the commissioning report and O&M manual

shall be undertaken by the specialist.

6.5 Material
Contractor shall submit all materials list, specifications, quality certificate and warrantee certificate to

the owner consultant for pre-qualification approval.

6.6 Installation and Testing before prior to Energization
Contract shall submit details design, drawing and execution plan to owner consultant for approval

before execution

QUWNIAT 03200
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sUNssudydnwal 3UAT (Light Lip Channel or Lip Channel) agudindgunalaviiavianay dosyud
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2) a5enun Wld Red Lead Iron Oxide 284 RUST-O-LEUM, ICI, TOA, CHUGOKU, JOTAN %390

= 1
LVIBIULYIN

7. mstasiunds Aweundngunssadlinuvsemfefaanulniivhlflassadrandnansonudeundsiug 1al

ffaenin 3 alus

QUWNIAT 04100

a/4 mnAf 4



LA IR U

1
at at o

lasens“gudniinardedmsudgeenguuunsuiens”

(Senior Complex)

uuinmianuilananaaumadsuit au.623 druauisla) dwnenand Saminaywmsusinig

1PNE13318N1561529

Q'a1sJamm'ﬁah's’mLmuﬁ;mmammﬂmzmm (TOPOGRAPHIC SURVEY)
.'iwm'am'st,ﬁn::éﬁ’m%uﬁu (SOIL INVESTIGATION)

2020-08-27

e,
%

L™

F i
iy
B

R

i aoningrusscdsanon smsdml dain
ip Ci and L Architect CoLtd,

£




INEVIU

A15L1£T17I 2 UFU
(SOIL INVESTIGATION))

TAs9n15 :

Qs v

d = ¥ o -
gUANIINO A HIUNG I 1ULAILI9D3 (Senior Complex)

A0U

fuanala suneana K Iaaynslsms

tsua :

U3 aonlinyuru nazdunaden easudail 100

T59n15  BSL-20-15985 Wau:  wownnAw 2563

Ainnulva -

gfim 1206 T4 12 a1Ansmsines aumas
5 -

\a1fl 152 auuamsimila uaedan

LIALNEN NEIMNAMIUAT 10500 SNLNUTAL :
Tns - (662) 637-9950-1 uwind : (662) 637-9950-1

A11IN9US=EDY

Wwudl 21/2 wae iy

o = o = ar o

FNUAHUNTE ANLNALHES IUIA TrEed 21150

E-mail: info@boulterstewart.com BOULTER STEWART LTD. E
-

UsSun luainas dv0a 9116

www.boulterstewart-test.com

03 : 038-947-046-7 unln< : 038-947-048

E-mail: rayongoffice@boulterstewart.com



BOULTER STEWART LTD.
usun luainas d92a 9106

fAniineulval ;
dAtineuszaas

4 '
iR 1206 T4 12 @1As1fined aumes iaad 152

1] L2
4 v
WATN. 2172 WAL AUUATNINLE UI9AsY AL

2 = o = - e _
ATUALIUNIT 2TIN8LIEY 39UIRA 3TUBT 21150 NPIWHMTUAS 10500

Tng : (662) 637-9950-1 uwnd ; (662) 637-9950-1
E-mail: info@boulterstewart.com

2 : 038-947-046-7 UWnd ; 038-947-048

E-mail: ravonaoffice@boulterstewart.com

iz anndfinguau wazReuanden anasuAal 4in
399 FRYAUNULNLIATEY 25 WA

L"liﬁ]‘l.l’l*ﬁ“?i‘l.él,‘ﬁtlu NINIWUUIUAT 10150

Jui 9 Auneu 2563
neiaalasanish : BSL-20-15985

Lﬂﬂlﬁ@%\@\? : BSL-20-15985/001

e mesunansanzdnsatuny
Tasanns Audvinandaduiudgeanauinunsuasas (Senior Complex)/
AuaLNeLan dunaunend dsmdnasmstliinis

ar

FEu  gaAnisiasenis

by o e o e e nme . o N .

puladdneaEEm Tuames afam aia lidinnmmeasumzdrmadudiu 41uau 6 aa talinaiene Weinnmagau
= P = = o B 2 = ar T &

uazdamzinafaseusanudonfanisredenarunismasauativauysalin aulanall

= ar =4 = ==y sl ' & a '
NNUTENY uﬂmuﬂumwlmmfmmuLmﬂuﬁ'nm:mmNﬂuiﬂ'mmtr

TaudAIAINNILTe

1567 Tuawmadasnm a1nm

AMAT LITUIR

ar

kS
HaAnIe

e o & o poe = oo = , &
WHNIELUP ; senuaUL eI g viLaAIng Eﬁ?ﬁ?&d?ﬁg?ﬂ??ﬂTfﬂdﬂ’lﬂ'?ﬂiﬂ;’?ﬂ?\?ﬂi’?\ﬂﬂ?uu NI1UBaALLIL

S IMTINAIITUEL LA AN IEvE R NULLIVTRIAINSETUANTEL

CONSTRUCTION MATERIAL TESTING — STEEL TEST - SOIL TEST — CONRETE TEST - ASPHAL TEST -
BREFRACTORY TEST — PILE TEST — SOIL INVESTIGATION TEST — TOPOGRAPHIC SURVEY



BOULTER STEWART LTD.
usun Tuaines 4926 916

§18NNSA15LIU

N

ST PSPPSR
IR, cvomcems enrmrssmsrme e A S 0 S B O B S B T
T R T L o e e e R R s

LI OO 1
B a0t N LY PP 1
R B T gl Tt (O O 1

s TR T T T R P 1

B TR AT AT IARUTH oo eeeeeeeeeeeee e se e eeeeeeeessesseseeseseeeeeesesenesesseeeeseeseemeeseeseeeeeaeemeeseeseseeee et seeeeereeeeeteeeeeneereeeneenrerene 1

3.1. NFAIZANTRANINTUAY N1SAUFA22879 LAZNINAZAL Standard Penetration Test MAAUAH oo ]
BT B R BTV 8 ettt e st e e e s e et e e e e s s e e e s se s s eee e s emsesseseseessessesteneesssnseeeseeeseesssrenennenes ]

3.1.2. n1avpdal Standard Penetration Test (SPT-N Valug) ... e 2
A A R I s L e 2
BT 4, MABTATETLIVIRR 1oeeeoeeeoeeeees e e ees e e e ee e eee s eeseee s eee s eeee s e eee e a
B T OOV AT IRITIR . covommonenmosssmonsomcneosniososysssosohosBESonS S 0 S SHSEEE 3
A TR NI e oo e e o o 34
Ao BRTINRBRIR v v s s S S S s 4
47, HANITIUUNUIZANAURIAMGUEANZENIT . eoreereerieeesee s ssesssesereseesesessesesssesst st sarsesssssessesesssesssesssessrasseass 4
S AT Tk LN @eTa Tt [T I 1o T =Y S a
B T N U UV ccccsccnsciooti oo A8 33a44 S8R SESEREARE S E 5
571 ﬁwﬁ’ﬂmmnﬂmaﬁmmgmmn ...................................................................................................................... 5
VR T O —————— 5

CONSTRUCTION MATERIAL TESTING -
BEEFRACTORY TEST — PILE TES

STEEL TEST - SOIL TEST — CONEETE TEST — ASPHAL TEST -
INVESTIGATION TEST — TOPOGRAPHIC SURVEY

= [4y]
|
93]
Q
H
o)
=



BOULTER STEWART LTD.

usun Tuaines 4926 916

g1 Elﬂ’]‘iﬂ’]‘é“l:l}@ AIANUS3N

= aARun 1

1.1 A1 - mgﬂﬁ'nwm:%’uﬁmwfﬂwﬁu ............................................................................................................ 1.1-1-1.1-2

L e LR T T T LT L 1.2-1-1.2-12
13 newlugsstuny (Boring Log) s s s s s nr e s e 1.3-1-1.3-12
14 panIeVIAREL Consolidalion TESE: coissmrssimmmmsms s s iomesss om0 o508 iw00s e o548 FoE00s b 50558 £ 8 85EE £ 85555 1.4-1-1.4-12

nARUIN 2 :

2.1 A9 - frathauusthidsfuhuinrevadureuniananiiies (Compression-Single Driven Pile)......... 2.1-12.1-4
2.2 A9 - Fratauuzthidefinihwintesanduianzaauniaidian (Compression-Single Bored Pile).......... 291223

" nARUIN 3
T T R T oo R S S S R o st 3.1-1-3.1-2

3.2 FOUARIATUMUMREIANG . ccoovceeritnaeese s cssess s ss st sb s bbb 3.2-1

B nARuIn 4

A8 BRI R AT st S S S s 4.1-1-4.1-48
4.2 MANNNIAUUMIANRIFLUNMTEN LS NI UAZIBNAITENGEY, ASTM D 1586 ..cvveervereeerreresssessseneessnas 4.2-1-4.2-16

CONSTRUCTION MATERIAL TESTING — STEEL TEST — SOIL TEST — CONRETE TEST — ASPHAL TEST -
BREFRACTORY TEST — PILE TEST - S0OIL INVESTIGATION TEST - TOPOGRAPHIC SURVEY



BOULTER STEWART LTD. Iﬂ,:
usun Tuaines d92a 91na [IHm

1. uwniia

mevuatuisaituiieauenanisiatzdima uazrnaaeuAmaNtiRzesAudwiuntseen uuunielgiaaanssy
Tasenns @Suﬁ'ﬁ’ﬂ'a'1ﬁﬂﬁwi"uﬁigﬁmmmmmm? (Senior Complex)/ AUALMNUAT 1NBUINE Asuinaymsilsnng
naanzdsamuldFudadndiunanans Sufl 1 NOHAAN 2563 wnziasaRulutudl 15 WOHNIAN 2563 41U 6 YN
i lusuaRn RALFasaAY S9aziinng NAaay Standard Penetration Test (SPT) lunquiany uazdrlidveaay

nsqnuaNtiEntsnieaw ieidudayantsdiuun dssinndiu - qauddivnsnianm uagldluntsesnuuugusin
2. AAUTIENISWINIUY

| = s = ) o JE
PEUIENVARBLNTARUIY A Qﬁu‘ﬂ@ﬂ@uh&ﬁ,@ﬂﬁﬂﬁfﬂﬂﬂi mmm@ﬂmmmﬁm 2180218 2.2 LL@$W%ﬁE@NﬂW§‘LL@$

B

o v = a ) =
AMEUNURHLRTE Bmgnmumimmg 1879 ATUARYALN NMARUIN 3.2

2.1 MUNAdauNIAdUIA

AAUN s18n7s HIMSFIU 912U

o L = = oo i
RITAITI9TUAULAZNAARL SPT N tNTUAUMUNNIN SPT > | ASTM D 1586 &

" 50 Asa/{m visenwuguhdiu ASTM D188 i
2.2 unagaunasdfiRnis
aneud §18mMs HIMSFIU T
1. NNINAARLUNIUNALIAAY (Sieve analysis test) ASTM D 422 6 nqu
2 nmeaaLlafinauennadiuadn (Atterberg limit test) ASTM D 423& 424 6 wqa

nasnAaaunnFurnsin N aAuRILs TR (Water
& ASTM D 2216 6 uay

content test)

NNENAABLUUINUINUTINTBINIAALIIN (Bulk density
4. g 6 wqx
test)

5. nasvasaLuseaauLLlignaia (Unconfined
o ASTM D 2166 6 wqu
Compression Test) 87UsLAULMUELA

6. n1A&aL Consolidation Test ASTM D 2435 6 maatng

3. A15131=@15998NTWTURY
31 ﬂ"!‘i‘LQ']zﬁ"l‘i"lQﬂﬂ"!ﬂ’fi’uau ﬂ"’l‘i‘Lﬁ‘Llﬁ')’ElEi['N LAa=N1sNARALU Standard Penetration Test e‘l,‘l.l?i‘l\l"'l&l

3.1.1 8@z UqNdA5IAA U

naRazdnma ﬁuﬁwuiﬁﬂlﬁﬁﬁmm'1zﬁﬂmﬂﬁu‘ﬁmﬂﬂﬁ’m?mLmsl,zu'u Rotary Drilling Rig Taasinnngiany
WILRARNS ( Wash Boring) MiAsasqusirdasanzaoasianszis (Chopping Bit) slaanninuany daneniu
. o e ¥ 5 g ' : 5 ;

pafuvauyul aazselildunsaeguilt sauzvinmenszlauaamasesndu azinntsguiinaaiaRtziug
Y =i = | % o o = 4 i o 2 oy =
My Aaes waniiivaaeazluady  AuunfeunuAnAy asazaniuletnau aulaauanifasnisiy

. 4 | v o= o v
ABENN  NITRITARBAAITHANUBIVGURN Tuszudnaangladls daaniusuns (Casing) PNALAURIY

— ASPHAL TEST -

' — TOPOGRAPHIC SUEVEY



BOULTER STEWART LTD.

usun Tuaines 4926 916

Auenang 4 Tonvlszanas 2.0 wes Watasiuuimanalunguianzuazld Bentonite Slurry graiufus

2 s 2 D oo o e, ) & L o=
Tudunae ﬂﬁﬂ’l?lﬁl"l:ﬁ'@umﬁﬁuﬂHLL?J\T‘?]Q@’] SPT-N u1nna1 50 ﬂ'NW‘l[ﬂ u?wumumu

3.1.2 n1sNAA2LU Standard Penetration Test (SPT)
n1sAgaL SPT YNANMaNASEIL ASTM D 1586 Tneasnadnuaemafiudaading A 907 ssaz 0.5 waslutas 3
LIAZIEN f,mwﬁ'ﬂmnﬁ'mgﬂ"]?zﬂz 1-1.5 s BduRunTaauddedann (Siff to Hard Clay) uazludunse
(Sand) nanageuyinlaeldfumdinmin 63.5 Alaniu (140 Uaud) angs 76 wumwms (30 ﬁq) manns¥Lansi
mnmdusguednaaeuen 5 wuRLEs (2 f':f;) auadlilupuauesy 45 muFwes veaaulden Blow Count
i 50 ﬂ%\?@f@ﬂ@] Ansiarfuatinaien 3 A viseReuuds msiue Blow Count AUUUPIMNUYNT TN 15
WUALIRS 999NsEUANEN HATINTRIAN Blow Count AneT39qmving A A1 Standard Penetration Resistance (SPT
N-value) wsitinAuudeunnsisan Blow Count 180 50 A Aazueaman wdatiudinan SPT N-value lusn Blow
Count Reszazasiutufians gy 50110 wfmms Sradrsmdiidanmesi SPT Wiivldgmanain 2 u

4 o X "
Watlasiisine el
3.1.3 nisiAudrad1eluauIN La=N1sIRS=ALN AR Y

= e ' a = oo sy
AMSNUATIBLNBAZNIIVARLLAZAUUNITA 'm‘ﬂnﬂﬂﬁ‘ﬁfﬂ TENUAGH

n)  nasfiusaednsfusuulfauanin (Disturbed Sample) azifiufaageauuulfsuaningy
o = o : 2
azautiunisliwfauiunnsmeagen Standard Penetration Test (SPT) A1unIAsg11 ASTM D-1586 49
a oo = = g a4 o= | 4 o
azyinludusunme Auwmtigaudaunn Tnafiudnedsfulugdasaanadn 3 wesusn ldifiusaednemn
= o ) = \ .
s2ZANAN 0.5 WA wasanuuldifiunnszer 1.5 wes Tnaldnszuania (Split Spoon Sampler)
o 1 = A 1 =i a a = = o &
anmauznszuendudunszuen wdnasiieanidu 2 @n dhandsznuiuldlpedinfasarauiauaziing
4 e oo 4o ooy o :
nszuen Waiiudledmueda arunsaanilausniiagssedpauls nezuandifaunaidusinu
Audnasnguanuazaneluyiniy 5.0 9a. waz 3.5 44 ANNGIAL LATa19 69 4u. NAaiuAIat 1Ay
= = A o o o o = o o = v
wilenudeaiFenmeazinuasanninau azeanuvquanvauiesuan Tnanenasilludunqugney
= o = a o a e o4 '
wéinuiin 63.5 filaniu svazangnau 76.2 au. gnsuwdnnszunnuuutiuinuings aptunneanas
panynszazanas 15 9. fudiuou 3 szaz Aanisran 2 svazuassINAwFandy A1 Standard

. 4 ; "
Penetration Number (SPT-N) @4anansaunllfmszsivnannusnuniuaassau 1s

2.)  MAUAI2ENHRULLILASANIN  (Undistributed Sample) m1uN76s§I% ASTM D-1587 Az
o = = o 1 = Y a dda = =i ' =4 =
AliuntaifivdaedeAunszey 1.50 W wdupundsneney dufumiandaunsudstunans la
dnszuanifiusaecnsafianszuanung (thin Wall Tube) Afidueinuguenans 3 #a 817 50 LHuFAS
lunsifivsedsazsinsnanszuanunsasilluduiu  uavsedshuazineelunszuantng uazgn
a & ) & 4 el = v = = = = .
PeTMINFRNNSTLENLN  Aredneigniivanazgnuiin FUARULAZAAEAEAT  (Visual
; ; = i o o S a o |
Classification)  udaMdwisdluilandarenszuanvisaassnuldiunisszmereshlufy  anduiin
seia B A e 3 I
wnelaAaete AnNan wWiiiusaedng Tavquian Talanne ey Mingdesasuunszane

o 4
A[MNLUNN
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314 n1sims=AulnLlARY

] w 3 e 2o o = ;. a4 w3
m?mumam"ﬁuiwqmmﬁ:"memmﬂwmmmﬁq tszainne 24 TRAATIUNN TEALLN EL‘HHEEN A EY

o
a0 o o

" 5 e 83 I e o .
RIRdATzALUNAY daanszauLnuguanzashfszasinnuluvgu adnslsfimuszaininle Auanad
% s oo i o e F opgee v o
nmalaeunlas  aaearatauegiv Fnanhdunanluidszdagania Taedszduildfuasuandd #
A3 NasLNan1seaauLazne I Boring Log
3.2 nswedauluvasdiifnis

. = - — - 4 c e e
nismaseussetinmAuluielfifnslsznaudienimaaavananiRnIenan sy Seaznsziniufaeing
mod _ : y . - v mem A
Audusiaunu (Representative Sample) #ildanndumaumsianzdmanu u mmessuluiaaljiminieg 14

& 4 3
TBN1TNARALANNNIATFIU ASTM BedlsnenzIBeARINAES

518A=1BEA NIMSSIUENET

. A .
1. MAADUWIATAINTUIBIAU (Water Content) ASTM D 2216
2. pdel Atterberg Limits (Liquid Limits & Plastic Limits) ASTM D423 & D 424
3. NARAUIUIAARZIRSA(Grain Size Analysis) ASTM D 422
4. NMsNRAIUWIBULeTNMINIasUIRRALNsIN (Total Unit Weight) ASTM D 854
5. mMavpaaLuNgauLlignaIia (Unconfined Compression Test)
o ASTM D 2166
KUFLAUNLEA

3.3 n1ganunds=LnnuaiAu (Soil Classification)

N34 Ll,uﬂﬂ?:mwmmﬁmﬁﬂdﬁ'ﬁ’mmﬁmnﬁmgﬁumﬂ linnsduuniszinnaasAuniy Unified Soil Classification
System (USCS) Az s uuntlszinnaesAuiily Cohesion less Soils azandaauisraedinpudundnlunis
Gandevdn (Principle Name) uazdauiidnan unsnag fae (Supplement Name) Taaldidlafidusfluntsduun
Saralalil

=
e -

Fofonne : dwiimnaueresRLidNINndIvEawintL 1-10% 18sAaang (N9Im, 978, a5 Ve

f...dagwn - muﬁmﬂamﬁuﬁﬂ@ﬁwdw 1~ 10% Te9ErRENeTINA

f......dnden - mmmmﬁuﬁﬁ@g?wdw 10 - 20% TRSFARE TR
f....deaun - muwmmﬁu”‘lﬁmﬁwdw 20— 30% BeFABEeIULA
uay - ?Jmmmﬁu‘ﬁﬁwﬁzwdw 35— 59% FBeFARE IR

FufunisasunaA U uUudNRUS (Relative Density) 184Aufiily Cohesion less Soil Iaalddn SPT 1flu

w a woa
Aanauus uaspslasai

CONSTRUCTION MATERIAL TESTING — STEEL TEST — SOIL TEST — CONRETE TEST — ASPHAL TEST -
BREFRACTORY TEST — PILE TEST - S0OIL INVESTIGATION TEST - TOPOGRAPHIC SURVEY

=]
|



BOULTER STEWART LTD. [E
usun Tuaines @926 910a

AMN=QHINSFIL AmEWINLUINANALE - 3 Internal Friction
. o ANINAL

N/ 41unups fia Wm (%) (a3An)

0-4 0-20 NAIUHN < 28°
4-10 20— 40 wnaau 28° — 30°
10-130 4060 11unang 30° — 36°
30-50 60 - 80 badid 367 - 41°

=50 80-100 wduuIn >41°

nnsduundszinnaesdundu Cohesive Soil anAaaumresdnfu wazAn Plasticity Tunisanuuniszinnaasiy
AUTLANTEY Consistency gaspunilit Cohesive Soil aunsnldAn SPT wazen Un-drained Shear Strength 411

. . o
ATadusus WAasa i

AMN=QAINSFIL, Su -
N / drunupds 1 o (tm2) pamen
<92 <15 A2UN
2-4 1.5-2.5 Bau
4-8 2.5-5.0 thunans
8-15 5.0-10.0 Wi
15-30 10.0-20.0 wilsann
> 30 >20.0 Lﬁ\ﬂﬁa;m

4 WANISNARAU
4.1 WaNSAILUNUSzLANANENU=TUAUAINVRHLAN=F15IAAU
s = o & = . =i B oa ] =
NNsatzdsraRukazinfedRRllnaseuAMaNRNIINIENIN IRETHITINATLLNTURANANS TLART AN B9
uanslilusnsned mAnuan 1.1 uaznsaginmaseuansiuRULAazNNLeY NeNLARITURY Boring log kams
149 nARuaN 1.2 uas 1.3 ANNAIAL

4.2 HAan1sAdal Consolidation Test

M1579% 4.2 uaaginisnaaau Consolidation Test

Consolidation Test
= | Aaan | dszinvaas W) ;

VI - a (% (kN/m”) o] o)

(H.) Al e,(%) Ys mz ur: OCR

Initial Final Initial Final (t/m?) (thm’)

BH-01 9.00-9.50 CH 81.17 63.73 2.561 1.494 1.892 4.45 7.38 1.661
BH-02 9.00-9.50 CH 86.84 66.05 2.586 1.478 1.830 4.30 6.57 1.528
BH-03 |10.00-10.50 CH 89.76 68.75 2.583 1.487 1.832 4.87 5.51 1.132
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(5

Consolidation Test
AMNAn | Uszianaas = -

naNn - (% (KN/m®) G c

(H.) AU eo(%) 'Yd \'02 wmz OCR

Initial Final Initial Final (t/m?) (tm")

BH-04 9.00-9.50 CL 18.5b 68.75 2.562 1.494 1.886 4.45 5.47 1.221
BH-05 9.00-9.50 CH 89.02 60.42 1.987 1.515 2155 4.64 7.10 1532
BH-06 |10.50-11.00 CL 81.88 54.27 3.484 1.445 1.420 4.67 5.59 1.195

5 asUfauusunimminussnniaanizraigsrusinuazAuu=imnly

5.1 Uminussyniaaniguaigiusn

anmsanzdmany ansnanideyaiisanauauazluiaslfiEinag wvinided ewrindeshuniy

1a9pu MrEdviinlasadareshu dwiugiuenud waznanisAuInmiminussnAud i ndunen uaz

= = o o = i o= o o o o s - . =
wdmanz Tremeuny s2ALAITNANTEY TUAY ﬂﬂﬂﬁ‘:mumuﬂ’muqu T IUNANZANTIE VNIRIHABNEATIANLTY

o vl s
@z leuansldn  mamuan 2.1, 2.2 RMHUAAL

5.2 daiguauu=nall

5.2.1 mrﬁgﬁummmw‘iurﬂ@ﬂ (DRIVING PILE) - BN3MAMUSINLAAN NAKLAN 2.1

sz ranaduvdaiadsuiiuaniugnresadunivanzaunsudadugasislasenis waziiia

fgaindsfusimineasandiuilslszdiuld wuzinliin Pile Load Tests sael
=ig g = v = ; = = - e : ; - A j & v =l
nesdldiandumandesinissiaiandun assvanidedliliseasdead lutuiudeunddianaaulndinesda

o

Inpwamszan mavanafaulualddanieiaassifiaduansaswansunssausrudnavzald

wduRaneanaviaufen

5.2.2 mrﬁgﬁummmﬁmmz (BORED PILE) - A319ANu1saLansh nMANUAN 2.2

o vnanldiaduanzszuuuds (Dry Process Bored Pile) lalmastinvuniandneg ludunse iwsnzunlef

Ay azlvasudnuguianzenuiunsie neeazldudusauasyinliamunmassanlaidmonags usesiu
: - . e o i A a .
Uanenanazin waz arsanstaneanduldlutuiumieowiniinoumnldaulddeandn 2.5-3 vih 189
: - A e g g v = L= =
urnuaudnatuadin etiie lanumn ddaram e lsifanisnanzgraaaidy

Uanaiandunssegludufuiisian SPT uin waziiamumunhitdieandn 56 win readusiugudnanady

=

AueduRnnlirzaudataandsldaaniuiudaundilateands (Tip of Pile)

nsdisiasnisiilaneandued ludunsanasidianduaiszundlan (Wet Process Bored Pile) fild
ansavanauinlyl wrasaisaranedudisgaRnzansazagfena 19l uA AN IURSIALIN LAY

Toimsnaag luaninuiug

ANMANLAZAULIAINGTT BnaandayanlAaInmsaz@IsanUsaUaIZaI1sI9AY  BSUUANNANSZNINMaN

|wzgIRdpANANANARIY AIsiImINSI T BTN NLTRNAMIAATIENAUABEATIAARLILISEANSENINING IS UAS

windayas Az lxgndsan e gesnuuivregindnaasasussimeussny nawviud iveurils bigndesmuaiiy
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BOULTER STEWART LTD. In.:
usun Tluainas ddon 910a

{Asanis : pudnWnanAad I MSUNg9a8ULLILASLI9AS (Senior Complex)

ADTUN ;. AIUALNNUAY 2ILNAUNNWA AIWIRAYNSUSINIS

A5 : ASUANEUT UAU LAR:URNLAN=F157] ATUIUE VRN

WAl | o | 9=AUAINEN . ¥ A1 SPT -N, (RF9/4m)
= FUN ANHU=T UAL _
N (LpS) [Su , (AU/a2)]
f =, = =i = =o o s
BH-01 1 0.00-17.00 [gauunn D gau , Auwilaadnarafindnmi, Asneuini-[CH] [0.41-1.08]
' = : = H
2 17.00-25.95 |wsuiunans B wduann, neadufunzney, Aimnaeumi-[SM] 19->50
p = = T I
3 25.95-36.23 [uflepnu, Auwmileniinanadindssn, Auianaauini-[CL] 45->50
4 36.23-45.15 |widunnn, neetufunznay, Amianmaes-[SM] >50
\ T e 3
BH-02 1 0.00-10.95 |gauun, Auwiarinanafindasi, Andu-[CH] [0.22 - 0.89]
i a = = a ado o
2 10.95-16.95 |dauunn s dau , Fuwlesiinaadndssn, Amdu-[CL] [0.79 - 1.47]
' = v = -
3 16.95-25.95 |usduiunane D wduwnn, neatufunznay, Anteumdes[SM] 17 - >50
= = p s
4 25.95-31.95 [uflepnu, Auwilandingasndmnen, Rn1eumaes-[CH] 43->50
= = = a adao a —
5 31.95-36.30 |udemtu, Auwmilgadinanadndasi, fumaeum-[CL] >50
6 36.30-39.23 |utiunn, needupumznay, AUIRNaeUNI-[SM] >50
7 39.23-45.15 |uwilunan, needaunssdnane-naadufunznay, Aiiniaaumi- 50 - =50
[SP-SM]
- =, = =i .
BH-03 1 0.00-11.00 [geuun Ds geu , Auvilaadingrafndnmn, Amdu-[CH] [0.24 - 1.02]
" . = = = =l =i i el 2 =l o -
2 11.00-33.20 [gau N wieAnu, AUMTHRINNAARNERRN, ANy wazddimna | 16->50 [0.95-
2UW1[CL] 2.11]
3 33.20-37.80 |usiuunn, naedufumzney, AnteuimaesSM] 50 - >50
4 37.80-40.73 |uwsiuwnn, naedrwneadnaue-neelufiunznay, Aneumaes- >50
[SP-SM]
5 40.73-45.08 |usiunnn, nenetlufunznay, Aneumaes[SM] 50 - >50
— . — T 7 -
BH-04 1 0.00-5.00 |daunnn, Auutleaiinanadindae, Anudu-[CH] [0.21-0.87]
i s ' 4 = = = = e Y = =
2 5.00-34.70 |dauunn 09 wiea, Auulieninanafndaml, amdusazamn 25->50 [0.22 -
2:WRa-[CL] 1.73]
3 34.70-42.15 |wsiunnn, neetlufunznay, Aneumaes[SM] >50
4 42154510 |[utiunnn, nedauieadnane-naeduiuazney, Anteuwaee- 50 - »50
[SP-SM]
= 1 8 ' = =i = . - =
BH-05 1 0.00-15.50 |68N A9 821 , AUVMRENINRARNTARN, ARNI-[CH] [0.18 -1.27]
_ \ =& = = = = = = o o= = _
2 15.50-30.20 [dau D9 wieany, AWMUEINNSNARNTARN, AN1ANUARS-[CL] 15->50 [1.47]
CONSTRUCTION MATERIAL TEZSTING - STEEL TZS - 80IL TEST - CONCRETE TEST - ASPHALT TEST -
REFACTORY TEST — PILE TEST — SCIL INVESTIGATION TEST - CPOGRAPHIC SURVEY
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AUEANNAAEA NS LA FIRNEULLASLI995 (Senior Complex)

ADTUN ;. AIUALNNUAY 2ILNAUNNWA AIWIRAYNSUSINIS

A5 : ASUANEUT UAU LAR:URNLAN=F157] ATUIUE VRN

AN SPT -N, (A53/45)

WAl | o | 9=AUAINEN % v
= TUN ANHU=T UAL _
N (LpS) [Su , (AU/a2)]
BH-05 3 30.20-45.10 |uwsiuunn, nsedufumznay, AMieuiuaes-[SM] 50 - =50
: - - = ol s .
BH-06 1 3.00-27.40 |gausnn fs wleanu, Auwilealinanadindms, Asuniuasd 15->50 [0.16 -
WIRNRAUN-[CL] 1.07]
2 27.40-45.15 |wiiunnn, neetupunznay, Rianaeumnn-[SM] 50 - =50

CONSTRUCTION MATERIAL TESTING - STEEL TZ5T - S0IL TEST -
TEST — PILE TEST — SCIL INVESTIGATION TEST - TCPOGRAFPHIC

CONCRETE TEST
REFACTORY

- ASPHALT TEST
SURVEY
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MyNagUnanaaoy vaau1zn : BH-01

BOULTER STEWART LTD.
USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) fuiiduane 7 W.a. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais Fuiitanziada 7 W.a. 63
euidatanz N: 13.52045 E: 100.75189  szQuda6u was. Juiineaau LAB. @ 11-14/5/2020
Frszeun aLduiiians 150 wes. aMuAnuauIANT 4515 wes. nzd@saien aaryel
& Fuun TUIRARY ATTERBERG LIMITS g Su
E TE i (1) E dssav| (% saurtuasuns) iy AND INDICIES % £ | wsam) [sPTN
£ wn | fo | L™ sa | 10| #a0 [2200] TP T | ) 33 pp| Y€ [jﬂmm
ai. |[USCS] %) | @) | (%) | (%) (s/3°) Qu/2 |A39/Ma]
ST-1 | 150 [ 200] 50 | CH 99 98 97 9% 54 53 | 2] 31 [103] 169 0.82
ST-2 | 300 350 5 | CH [ 100 | 100 | 100 | 100 60 54 21 33 [ 117 164 0.70
ST-3 | 450 [ 500 50 | CH [ 100 | 100 { 100 | 100 59 53 | 26 28 [122] 157 0.82
ST-4 | 600650 5 | CH [ 100 | 100 { 100 | 99 81 5 | 23] 33 [176] 154 041
ST-5 | 750|800 5 | CH [ 100 | 100 [ 99 99 7 54 261 29 [179] 156 068
ST-6 | 90095 | 5 [ CH [ 100 | 100 [ 99 99 83 511 21 29 [210] 151 0.75
ST-7 [ 1050 11.00f NR
ST-8 [1200f 1250 50 | CH [ 100 | 100 [ 99 98 61 5 | 261 29 [121] 1865 0.84
ST-9 [1350( 1400 50 | CH 99 98 97 95 90 53 | 261 28 [231] 150 0.81
ST-10| 15.00( 1550 50 | CH 98 94 92 84 82 5 | 27 | 29 [ 183] 166 1.04
ST-11[1650( 1700 50 | CH 98 94 90 83 52 57 23] 34 (08| 158 1.08
SS-1 180011845 10 | sm | 81 74 65 27 19 NON-PLASTIC 1.81 19
SS-2 [1950( 1995 14 | sm | 92 86 78 33 22 NON-PLASTIC 1.83 27
SS-3 (210012145 15 | sm | 98 9% 93 33 18 NON-PLASTIC 1.83 39
SS4 225012295 22 | sSM | 99 97 68 26 13 NON-PLASTIC 1.81 56
SS-H | 2400|2445 16 [ SM | 100 [ 100 | 99 25 19 NON-PLASTIC 1.96 59
SS6 | 255012595 19 [ SM | 100 [ 100 | 99 25 17 NON-PLASTIC 1.88 41
SS-7 | 271002745 21 CL 99 99 98 93 22 45 1 22 | 23 1002 186 45
SS-8 | 2850|2895 24 [ CL | 100 [ 100 | 99 93 30 42120 22 1045 195 51
SS9 [3000]3045( 25 [ CL | 100 | 100 | 100 | 99 33 a1 4 | 23 1039 193 50
SS-10131501 3195 11 CL 98 97 % 84 13 4312 [ 2 034 194 49
SS-1113300133231 15 | CL 99 98 97 9% 26 42120 2 1028 195 52 123
SS 1234503480 18 [ cL | 100 [ 99 93 74 19 39| 6] 14 |046] 192 64
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




1.2-2

! BOULTER STEWART LTD. —
MyNagUnanaaoy vaau1zn : BH-01 A ——— |

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985

ar

nandadtvsudgvatguuuasueas (Senior Complex)

ar

Tasens @ AUEf ST [T B 7 w.a. 63

AU 1 @uavgdan dnauewd Jeniasaunsdsiais Juiitazada @ 7 w.n. 63
gtiidatans N 13.52045 E: 100.75189 s=zdufnédu : - wns. Juiltnesau LAB. @ 11-14/5/2020
arszduiin anSuiitar 1.50 wes. ANuUANL|UANE ! 45.15 wes. 1wzdisaiag : EERPLET]
& Fuun TUIRARY ATTERBERG LIMITS g Su
= - ) , [l
?.Ej 2 | anudn (u.) é lszan (% FaudunAzLATI) AMadiu AND INDICIES g § (t/sq.m) | SPT-N
‘sS =1 | -~
z 8 | 2] aw srwued | LL [ pL | PI & = uc |[Emnu
=8 | 37 a4 #4 #10 | #40 | #200 LI . . s | PP Z3w
am. |[USCS] %) | @) ]| (%) | (%) (6/3r%) Qu/2 |A39/Ma]
S8 -13 13600 | 3623 | 15 CL 100 99 94 74 17 M 21 13 | 034 1.90 60 /23
S8 -14 | 3750 | 3775 | 19 SM 100 92 62 21 18 NON-PLASTIC] - - 1.89 60 /25
S8 -15 13900 | 3920 15 SM 97 83 4 17 21 NON-PLASTIC] - - 1.90 65 /20
SS-16 | 4050 | 4073 | 14 SM 98 91 56 13 21 NON-PLASTIC] - - 1.91 62 /23
S3-17 | 4200 | 4215| NR - - - - - - - - - - 60 M5
SS 18 | 4350 | 4365 | 12 SM 100 99 68 21 21 NON-PLASTIC] - - 1.96 58 M5
S5 -19 | 45.00 | 4515 9 SM 100 98 73 19 20 NON-PLASTIC] - - 1.90 52 M5
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM Pl = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LiQuUID LiMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTIC LIMIT SPT =  STANDARD PENETRATION TEST PP =  POCKET PENETRATION TEST




1.2-3

myNagUnanaaou vaauazn : BH-02

BOULTER STEWART LTD.
USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) fuiiduane 10 w.n. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais fuiitazada 10 w.n. 63
euidatanz N: 13.52002 E: 100.75197  szQudl6u was. Juiiveaau LAB. @ 18-21/5/2020
Frszeun aLduiiians 000 was. aMuAnuauIANT 4515 wes. nzd@saien aaryel
& Fuun TUIRARY ATTERBERG LIMITS g Su
E TE i (1) E dssav| (% saurtuasuns) iy AND INDICIES % £ | wsam) [sPTN
£ wn | fo | L™ sa | 10| #a0 [2200] TP T | ) 33 pp| Y€ [jﬂmm
ai. |[USCS] %) | @) | (%) | (%) (s/3°) Qu/2 |A39/Ma]
ST-1 | 150 [ 195] 50 | CH 99 99 98 98 44 57| 241 33 [061] 160 073
ST-2 | 300 345 50 | CH | 100 | 99 99 99 47 59 | 36 | 32 (03] 172 0.89
ST-3 | 450 495( 50 | CH [ 100 | 100 { 100 | 99 75 55 | 261 29 [ 168] 151 022
ST-4 | 600 645(| 50 | CH [ 100 | 100 { 100 | 100 12 57| 24 ] 33 [ 145] 166 0.38
ST-5 [ 750 (795 5 | CH [ 100 | 100 { 100 | 100 76 60 | 26| 35 [ 145] 151 0.69
ST-6 | 900 945] 50 | CH 99 98 % 94 84 58 | 2r | 31 [ 18] 172 078
ST-7 [1050( 1095 50 | CH [ 100 | 100 [ 99 99 12 55 | 26 ] 29 [ 158] 156 043
ST-8 [ 1200f1245| 50 | CL 99 9% 93 87 59 40 1 22 | 18 1 203 155 0.79
ST-9 [1350( 1395 50 | CL 99 9% 93 89 12 45 1 25 | 20 1236 158 092
ST-10| 15.00( 1545| 50 | CL 97 92 87 76 55 421 23| 19 1169 160 1.08
ST-11[1650( 1695 50 | CL 99 98 97 93 28 46 | 2 | 4 1026 179 147
SS-1 (18001845 24 | sm | 82 74 66 26 20 NON-PLASTIC 1.83 17
SS-2 [1950 1995 18 | sSm | 89 76 12 32 20 NON-PLASTIC 1.90 50
SS-3 | 2100|2145 24 | sm | 100 [ 99 98 36 15 NON-PLASTIC 1.86 37
SS4 | 225012280 18 | SM | 100 [ 100 | 99 32 21 NON-PLASTIC 1.87 55
SS-H (2400124301 13 | sm | 92 88 73 15 19 NON-PLASTIC 1.90 62
SS6 25502595 14 | sSm | 94 91 17 22 15 NON-PLASTIC 1.91 49
SS-7 270027451 20 | CH 98 97 95 92 26 5 | 29 | 271 (011 197 46
SS-8 285012895 20 [ CH | 100 [ 99 % 93 26 53 | 241 29 [o007] 199 43
SS9 | 3000|3045 19 [ CH | 100 [ 99 97 9% 37 63 | 29 ] 34 [023] 191 51
SS-10 31503195 24 | CH | 100 [ 100 | 99 98 26 53 | 6] 28 [005] 196 52
SS-11(330013325( 19 [ CL | 100 | 100 | 100 | 99 37 9| 23] 16 (090] 19 56
SS-1234501 3480 14 | CL 94 92 90 80 16 3| 19 ] 12 [028] 196 76
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST
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BOULTER STEWART LTD.

USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) Juilidianr 1 10 w.a. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais Fuiitazada @ 10 w.a. 63
gtiidatans N 13.52002 E: 100.75197  s=zdufinéu - wns. Juiinesau LAB. @ 18-21/5/2020
arszduiin anSuiitan: 0.00 wuas. auANu[ULANE 45.15 wes. 1wzdisaiag : EERPLET]
& Fuun TUIRARY ATTERBERG LIMITS g Su
= - ) , [l
?.Ej 2 | anudn (u.) é lszan (% FaudunAzLATI) AMadiu AND INDICIES g § (t/sq.m) | SPT-N
‘sS "l | -~
z 8 | 2] aw srwued | LL [ pL | PI & = uc |[Emnu
=8 | 37 a4 #4 #10 | #40 | #200 LI . . s | PP Z3w
9. | [USCS] (%) (%) | (%) | (%) (6u/3%) Qu/2 EESTALEY
S8 -13 13600 | 3630 | 22 CL 98 96 91 73 23 26 18 8 065 1.99 68
SS-14 | 3750 | 3780 | 15 SM 98 81 53 21 14 NON-PLASTIC] 1.96 72
S$8-15 1 3900 | 39.23 7 SM 99 89 63 21 12 NON-PLASTIC] 1.91 51 123
S5 -16 | 4050 | 4070 | 10 | SP-sM]| 99 96 81 10 22 NON-PLASTIC] 1.95 58 120
S3-17 | 4200 | 4215 11 | SP-SM]| 99 95 80 9 23 NON-PLASTIC] 1.96 60
S5 -18 | 4350 | 4365| NR - - 50
$s 19 | 4500|4515 4 |spsm| 99 [ 95 | 76 [ 10 19 NON-PLASTIC 1.96 54
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




1.2-5

MyNagUnanaaoy vz : BH-03

BOULTER STEWART LTD.
USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) fuiiduane 13 w.n. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais fuiitazada 13 w.n. 63
euidatanz N: 13.51935 E: 100.75183  szQudl6u 1.50 was. Juiiveaau LAB. @ 18-21/5/2020
Frszeun aLduiiians 000 was. aMuAnuauIANT 4508 wes. inzdIsaten aaryel
& Fuun TUIRARY ATTERBERG LIMITS g Su
E TE i (1) E dssav| (% saurtuasuns) iy AND INDICIES % £ | wsam) [sPTN
£ wn | fo | L™ sa | 10| #a0 [2200] TP T | ) 33 pp| Y€ [jﬂmm
ai. |[USCS] %) | @) | (%) | (%) (s/3°) Qu/2 |A39/Ma]
ST-1 | 150|200 50 | CH | 100 | 99 99 98 41 5 | 27 | 29 | 047] 178 1.02
ST-2 | 300 350 ] 50 | CH 99 98 97 9% 43 54 | 261 29 [061] 173 093
ST-3 | 450 | 500 50 | CH [ 100 | 100 100 | 99 7 59 | 27 | 32 [ 185 162 0.24
ST-4 | 600 650 [ NR
ST-5 | 750|800 5 | CH [ 100 | 100 { 100 | 99 78 5 | 27| 29 [ 177 154 049
ST-6 | 90095 [ 5 | CH [ 100 | 100 { 100 | 99 76 54 261 29 [175] 1863 078
ST-7 [ 105011001 50 | CH | 100 | 99 98 98 82 53 | 241 29 [ 202] 150 078
ST-8 [ 1200f1250f 50 | CL 99 94 92 88 66 49 1 22 | 21 | 164 162 095
ST-9 [1350( 1400 50 | CL 97 95 93 87 63 43 1 23 | 20 | 202 158 0.9
ST 10| 15.00( 1550 50 | CL 98 9% 95 89 60 45 1 20 | 25 | 162 162 119
ST-11]1650( 17001 50 | CL | 100 [ 100 | 100 [ 93 23 411 23 | 18 1001 167 211
SS-1 [ 1800118451 NR 16
SS-2 [195011995] 8 CL 99 98 % 9 19 46 1 20 | 26 | 004 193 45
SS-3 | 2100|2145 8 CL | 100 | 99 97 95 19 49 1 2 | 21 1012 190 56
SS4 2250122951 13 | CL 99 98 95 92 21 5 | 23] 27 [-008] 198 29
SS-H | 2400|2445 16 [ CL | 100 [ 99 99 98 23 411 23 | 18 | 000| 188 35
SS6 255012595 22 | CL 88 85 82 78 20 4 1 2 | 24 1004 192 41
SS-7 | 2700|2745 19 [ CL | 100 100 | 99 85 19 M {19 ] 15 [003] 193 48
SS-8 | 285012895 17 [ CL | 100 [ 100 | 94 58 12 B | 2] 14 [073] 191 40
SS9 [3000)30451 20 | CL 98 90 79 64 24 39 21 18 [018] 190 43
SS-10 315013195 21 CL | 100 | 99 98 81 29 40 1 23 | 17 1033 187 45
SS-1113304133201 19 | CL 99 98 98 9% 26 49 1 21 | 28 1018 192 60
SS-12 34503480 14 | sm | 99 90 55 20 15 NON-PLASTIC 1.95 85
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




1.2-6

! BOULTER STEWART LTD. —
MyNagUnanaaoy vz : BH-03 A ——— |

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985

ar

nandadtvsudgvatguuuasueas (Senior Complex)

ar

Tasens @ AUEf uiitsatane @ 13 w.a. 63

AU 1 @uavgdan dnauewd Jeniasaunsdsiais Fuiitazada @ 13 w.a. 63
gtiidatans N 13.51935 E: 100.75183  s=zdufnéu : 1.50 wns. Juiinesau LAB. @ 18-21/5/2020
arszduiin anSuiitar 0.00 was. ANuUANL|UANE ! 45.08 wes. 1wzdisaiag : EERPLET]
& Aun AUIARRY ATTERBERG LIMITS g Su
= - ) , [l
?.Ej 2 | anudn (u.) é lszan (% FaudunAzLATI) AMadiu AND INDICIES g § (t/sq.m) | SPT-N
‘sS "l | -~
z 8 | 2] aw srwued | LL [ pL | PI & = uc |[Emnu
=8 | 37 a4 #4 #10 | #40 | #200 LI _ PP Z3w
9. | [USCS] (%) (%) | (%) | (%) (6u/3%) Qu/2 EESTALEY
S8 -13 | 36.00 | 36.10 6 SM 100 95 57 18 13 NON-PLASTIC] - - 1.93 50 110
S8 -14 | 3750 | 3780 | 16 SM 97 84 35 12 16 NON-PLASTIC] - - 1.96 60
§3-1513900| 3930 | 15 |SP-sM]| 98 85 29 9 15 NON-PLASTIC] - - 1.98 60
SS-16 | 4050 | 4073 | 13 | SP-SM| 100 96 70 12 15 NON-PLASTIC] - - 1.94 54 123
S8 17 | 4200 | 4215 6 SM 100 97 77 22 13 NON-PLASTIC] - - 1.92 50
S35 | 4350 | 4385 7 sm | 100 | co 92 17 6 NON-PLASTIC| - - 193 64
§S 19 | 4500 | 45.08 | NR - - - - - - - - - - 50 18
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM Pl = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LiQuUID LiMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTIC LIMIT SPT =  STANDARD PENETRATION TEST PP =  POCKET PENETRATION TEST




1.2-7

mMyNagUnanaaou vaauaIzn : BH-04

BOULTER STEWART LTD.
USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) fuiiduane 15 w.n. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais fuiitazada 15 w.n. 63
euidatanz N: 13.51892 E: 100.75191  szQuda6u 1.50 was. Juiineaau LAB. @ 19-21/5/2020
Frszeun aLduiiians 000 was. aMuAnuauIANT 4510 wes. nzd@Isaten aaryel
& Fuun TUIRARY ATTERBERG LIMITS g Su
E TE i (1) E dssav| (% saurtuasuns) iy AND INDICIES % £ | (sam) |spTN
£ wn | fo | L™ sa | 10| #a0 [2200] TP T | ) 33 pp| Y€ [jﬂmm
ai. |[USCS] %) | @) | (%) | (%) (s/3°) Qu/2 |A39/Ma]
ST-1 | 150|200 50 | CH | 100 | 95 92 91 46 52 | 26 271 [079] 171 0.87
ST-2 | 300|350 | 50 | CH | 100 | 97 95 95 50 55 | 26 29 [081] 174 0.84
ST-3 | 450 | 500 50 | CH [ 100 | 100 100 | 99 7 53 | 26 28 [187] 151 0.21
ST-4 | 600650 5 | CL [ 100 | 100 { 100 | 99 76 a1 2 | 5 | 215 1583 022
ST-5 | 750|800 5 | CL [ 100 | 100 { 100 | 99 76 48 1 22 | 26 | 208 160 027
ST-6 | 900950 5 | cL [ 100 | 100 { 100 | 99 83 45 1 20 | 25 | 250 168 047
ST-7 [1050( 11001 50 | CL [ 100 | 100 [ 99 98 85 49 1 22 | 21 | 233 167 0.86
ST-8 [ 1200f1250f 50 | CL 98 95 93 90 12 45 1 20 | 25 | 209 157 0.37
ST-9 [1350( 1400 50 | CL 99 95 92 83 51 49 1 21 | 28 1106 163 124
ST 10| 15.00( 1550 50 | CL 9% 93 91 86 71 a1 21| 26 191 158 1.07
ST-11[1650( 1700 50 | CL [ 100 | 100 [ 99 97 36 411 23 | 18070 179 173
SS-1 18001845 12 | CcL | 100 [ 98 93 66 17 M| 2] 12 (038] 183 44
SS-2 195011995 14 | CL 97 92 84 69 15 210 13 8 [026] 187 45
SS-3 | 2100|2145 22 | CL | 100 [ 100 | 99 94 20 43 1 24 | 19 1019 19 60
SS4 | 2250|2295 14 | CL | 100 [ 100 | 99 95 22 41 25 | 19 1018 187 38
SS-H (240024451 20 | CL 95 89 82 78 49 46 1 20 | 26 | 113 186 25
SS6 255012595 18 [ CL | 100 [ 96 88 82 22 5 | 22 ] 28 [000] 188 30
SS-7 | 2700|2745 14 | CL | 100 | 100 | 97 52 18 | 2] 14 [030] 192 61
SS-8 | 285012895 17 [ CL | 100 [ 100 | 92 51 17 23115 8 (021] 19 52
SS9 | 300030451 9 CL | 100 | 99 99 74 18 2 | 14] 8 (048] 195 49
SS-10131501 3180 11 CL | 100 | 99 99 70 18 24 1 16 ] 8 [029] 196 65
SS-11133001 33201 NR 58
SS 1234503470 16 [ cL | 100 [ 99 94 81 19 43 1 4| 191026 193 53 120
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




mMyNagUnanaaou vaauaIzn : BH-04

1.2-8

BOULTER STEWART LTD.

USYn lualaas dadoan 9106

n [ |
lul‘

LR ADIUY ¢

uFEv sandinzguzu uardiureday avasufai 41dn

ar

Tasynsi

BSL-20-15985

asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) uiitdany @ 15 w.A. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais Fuiitazada @ 15 w.a. 63
gtiidatans N 13.51892 E: 100.75191  s=zdufnéu 1.50 wns. Juilnesau LAB. @ 19-21/5/2020
arszduiin anSuiitan: 0.00 wuas. auANu[ULANE 45.10 wes. 1wzdisaiag : EERPLET]
& Fuun TUIRARY ATTERBERG LIMITS g Su
= - ) , [l
?.Ej 2 | anudn (u.) é lszan (% FaudunAzLATI) AMadiu AND INDICIES g § (t/sq.m) | SPT-N
‘sS "l | -~
z 8 | 2] aw srwued | LL [ pL | PI & = uc |[Emnu
=8 | 37 a4 #4 #10 | #40 | #200 LI _ PP Z3w
ain. |[USCS] %) | (%) | (%) | (%) (6u/ar’) Qu/2 |A39/va]
S8 -13 13600 | 3620 | 13 SM 99 96 72 29 12 NON-PLASTIC] 1.89 62 /20
S8 -14 | 3750 | 3773 9 SM 100 95 60 26 13 NON-PLASTIC] 1.90 57 123
S8 -1513900| 3920 10 SM 100 99 91 14 18 NON-PLASTIC] 1.90 55 120
S8 -16 | 4050 | 4075 6 SM 99 88 63 25 14 NON-PLASTIC] 1.92 51 125
S3-17 | 4200 | 4215| NR - - 52
SS -18 | 4350 | 4365 7 SP-sM| 97 72 44 10 14 NON-PLASTIC] 1.92 59
S5 -19 | 45.00 | 4510 5 SP-5SM| 96 93 76 11 15 NON-PLASTIC] 1.91 50 110
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LIQUID LIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




mMyNagUnanaaou vauazn : BH-05

1.2-9

BOULTER STEWART LTD.

USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
iasens @ Auditinaidod mdudgeatguuuasureas (Senior Complex) Suitisuane 4 W.m. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais Fuiitanziada 4 w.a. 63
euidatanz N: 13.51985 E: 100.75129 szQuda6u was. Juiineaau LAB. @ 11-14/5/2020
Frszeun aLduiiians 150 wes. aMuAnuauIANT 4510 wes. nzd@Isaten aaryel
& Fuun TUIRARY ATTERBERG LIMITS g Su
E TE i (1) E dssav| (% saurtuasuns) iy AND INDICIES % £ | (sam) |spTN
£ wn | fo | L™ sa | 10| #a0 [2200] TP T | ) 33 pp| Y€ [jﬂmm
ai. |[USCS] %) | @) | (%) | (%) (s/3°) Qu/2 |A39/Ma]
ST-1 | 150 [ 200] 50 | CH 99 9% 93 88 70 52 | 21 ] 31 [159] 151 0.85
ST-2 | 300|350 50 | CH | 100 | 99 98 97 47 5 | 261 29 [073] 1863 1.04
ST-3 | 450 [ 500] 50 | CH 99 9% 93 92 44 5 | 261 29 [ 062] 165 122
ST4 | 600(650] 5 | CH 99 98 97 94 78 53 | 21 ) 26 [ 197 154 018
ST-5 | 750|800 5 | CH [ 100 | 100 [ 99 99 78 5 | 2r | 31 [163] 156 0.71
ST-6 | 900950 ] 5 | CH 99 99 99 98 88 5 | 21 ] 34 [198] 158 0.71
ST-7 [1050( 11.00f 50 | CH 99 97 95 91 87 52 | 24 28 [ 224] 152 0.79
ST-8 [1200f 1250 50 | CH 98 95 91 85 70 5 | 28 | 28 | 149] 157 0.82
ST-9 [1350]1400] 50 | CH | 100 | 97 % 95 47 54 | 281 26 [075] 164 1.06
ST-10| 15.00( 1550 50 | CH 98 93 90 81 31 57 24 ] 33 [020] 155 127
ST-11[1650( 1700 50 | CL 88 9 74 62 31 3B | 2] 13 |067] 162 147
SS-1 | 1800|1845 20 [ CL | 100 [ 100 | 98 60 17 30| 2 9 |-050] 183 15
SS-2 195011995 22 | CL 99 97 92 56 " 421 23 | 19 | 064 186 28
SS-3 | 2100|2145 24 | CL | 100 [ 100 | 98 54 14 41 25 | 19 | 058 187 3
SS4 | 225012295 22 | cL | 100 [ 99 % 52 15 28 | 18] 10 [033] 188 30
SS-H | 2400|2445 18 | CL | 100 [ 100 | 94 61 12 40 1 22 | 18 | 057 182 29
SS6 | 255012595 20 [ CL | 100 | 100 | 97 62 15 46 | 22 | 24 1031 186 24
SS-7 | 2700|2745 22 | CL | 100 [ 100 | 98 63 10 421 23 [ 191071 184 29
SS-8 285012895 18 [ CL | 100 [ 99 98 73 10 45 1 25 | 20 077 190 49
SS9 300013020 15 [ cL | 100 [ 99 86 54 10 421 23| 19 | 068 198 54 120
SS-1031501 3195 19 | sSM | 96 94 85 40 8 NON-PLASTIC 1.96 54
SS-111330013330 16 | sSM | 99 93 73 27 12 NON-PLASTIC 1.95 75
SS-12 345034801 20 | sm | 99 92 59 22 8 NON-PLASTIC 1.96 69
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




mMyNagUnanaaou vauazn : BH-05

1.2-10

BOULTER STEWART LTD.

USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) uiitdany @ 4w.a. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais Fuiitazada @ 4 w.a. 63
gtiidatans N 13.51985 E: 100.75129  s=zdufinéu - wns. Juiltnesau LAB. @ 11-14/5/2020
arszduiin anSuiitan: 1.50  was. auANu[ULANE 45.10 wes. 1wzdisaiag : EERPLET]
& Fuun TUIRARY ATTERBERG LIMITS g Su
= . . . 2
?.Ej 2 | anudn (u.) é lszan (% FaudunAzLATI) AMadiu AND INDICIES g § (t/sq.m) | SPT-N
‘sS “ad | -~
@ & B (=4 fiu ssuené | LL | PL | PI ¢ = uc | [
=8 | 37 a4 #4 #10 | #40 | #200 LI . . s | PP Z3w
9. | [USCS] (%) (%) | (%) | (%) (6u/3%) Qu/2 EESTALEY
$3-13 13600 3615| NR - - 52 M5
SS 14 | 3750 | 3775 5 SM 100 96 65 13 12 NON-PLASTIC] 1.90 50 125
S8 -15 1 39.00 | 39.30 8 SM 99 92 44 14 9 NON-PLASTIC] 1.92 73
SS-16 | 4050 | 4080 | 10 SM 100 97 79 22 17 NON-PLASTIC] 1.97 68
SS 17 | 4200 | 4230 | 14 SM 100 98 85 13 16 NON-PLASTIC] 1.90 64
SS -18 | 4350 | 4365 8 SM 99 96 70 15 14 NON-PLASTIC] 1.95 58 M5
S5 -19 | 45.00 | 4510 9 SM 98 96 82 14 15 NON-PLASTIC] 1.96 50 110
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




1.2-11

MyNagUNanaaou vauaIzn : BH-06

BOULTER STEWART LTD.
USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) fuiiduane 1 w.a. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais Fuiitanziada 1 w.a. 63
euidatanz N: 13.51914 E: 100.75129 szQuda6u was. Juiinaaau LAB. 5-8/5/2020
Frszeun aLduiiians 000 was. aMuAnuauIANT 4515 wes. nzd@saien aaryel
& Fuun TUIRARY ATTERBERG LIMITS g Su
E TE i (1) E dssav| (% saurtuasuns) iy AND INDICIES % £ | (sam) |spTN
£ wn | fo | L™ sa | 10| #a0 [2200] TP T | ) 33 pp| Y€ [jﬂmm
ai. |[USCS] %) | @) | (%) | (%) (s/3°) Qu/2 |A39/Ma]
ST-1 | 300350 ] 50 | CL 99 97 % 95 51 431 23| 20 141 169 0.75
ST-2 | 450 | 500 | NR
ST-3 | 600650 5 | CcL [ 100 | 100 { 100 | 100 76 48 1 2 | 26 208 174 0.31
ST-4 | 750 (800 5 | CL [ 100 | 100 { 100 | 100 79 411 23 | 18 1313 163 0.16
ST-5 900950 5 | cL [ 100 | 100 { 100 | 100 83 45 1 21 | 24 257 183 0.66
ST-6 | 105011001 50 | CL | 100 [ 100 [ 100 [ 99 81 41 22 | 19 1312 150 068
ST-7 [1200f1250f 50 | CL [ 100 | 100 [ 97 94 79 46 | 22 | 24 1239 154 0.81
ST-8 [1350( 1400 50 | CL 99 97 94 90 65 44 1 2 | 5 | 173 160 0.82
ST-9 [1500f 1550 50 | CL 97 93 91 87 66 441 22 | 19 1230 158 1.07
ST-10|16.50( 1700 50 | CL 86 72 63 54 42 |20 ) 17 [ 129] 171 1.07
SS-1 180018451 10 | CL 80 72 66 52 22 3N 19 12 (026] 184 15
SS-2 195011995 22 | CL 95 92 88 66 22 1115 | 26 027 193 40
SS-3 (210021451 24 | CL 98 97 95 91 26 45 119 | 26 | 027 199 29
SS4 2250122951 20 | CL 99 97 94 87 16 M 15 ] 19 [004] 193 35
SS-H | 2400|2445 22 | CL | 100 [ 100 | 99 97 19 46 | 21| 25 1008 190 42
SS6 255012595 18 | CL 99 98 95 73 21 25| 16 ] 9 [085] 189 40
SS-7 | 2700|2740 19 [ CL | 100 100 | 99 64 14 2 | 14 8 [005] 191 53
SS-8 2850128951 5 SM | 100 | 100 | 88 29 18 NON-PLASTIC 1.93 55
SS9 30003045 17 | sm | 98 97 % 27 20 NON-PLASTIC 1.91 51
SS-10131501 3195 15 [ sM | 100 [ 99 98 32 23 NON-PLASTIC 1.92 51
S5 -11(33.00]3345( NR 58 120
SS-12 345034951 18 | sm | 99 9% 17 18 17 NON-PLASTIC 1.92 50
SS-133600| 3645 19 [ SM | 100 [ 100 | 94 25 20 NON-PLASTIC 1.94 72
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




MyNagUNanaaou vauaIzn : BH-06

1.2-12

BOULTER STEWART LTD.

USYn lualaas dadoan 9106

n [ |
lul‘

Whasey : USEV annlinyuiu uavdournsan aasudail 3da 1asensii : BSL-20-15985
asens  : AudiinadadmTusgeanauuuasuieas (Senior Complex) uiiduany : 1 w.a. 63
AU 1 @uavgdan dnauewd Jeniasaunsdsiais Judiuada 1 w.a. 63
gtiidatans N 13.51914 E: 100.75129  s=zdufinéu wns. Juilnasau LAB. 1 5-8/5/2020
arszduiin anSuiitan: 0.00 wuas. auANu[ULANE 45.15 wes. 1wzdisaiag : EERPLET]
& Fuun TUIRARY ATTERBERG LIMITS g Su
= - ) , [l
?.Ej 2 | anudn (u.) é lszan (% FaudunAzLATI) AMadiu AND INDICIES g § (t/sq.m) | SPT-N
‘sS "l | -~
z 8 | 2] aw srwued | LL [ pL | PI & = uc |[Emnu
=8 | 37 a4 #4 #10 | #40 | #200 LI . . s | PP Z3w
9. | [USCS] (%) (%) | (%) | (%) (6u/3%) Qu/2 EESTALEY
SS-14 | 3750 | 3780 | 15 SM 100 97 82 15 16 NON-PLASTIC] 1.93 74
S8 -15 13900 | 3920 15 SM 99 95 56 12 15 NON-PLASTIC] 1.91 52 120
SS-16 | 4050 | 4073 | 19 SM 99 95 67 13 18 NON-PLASTIC] 1.90 60 /23
S5 -17 | 4200 | 4230 | NR - - 83
S3-18 | 4350 | 4380 | 10 SM 98 91 69 17 20 NON-PLASTIC] 1.94 76
S5 -19 | 45.00 | 4515 8 SM 100 99 82 kY 17 NON-PLASTIC] 1.92 56
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM PI = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
LL = LQUIDLIMIT LI = LIQUIDITY INDEX uc = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT = STANDARD PENETRATION TEST PP = POCKET PENETRATION TEST




BOULTER STEWART LTD.
usun luaines d92a 91Na

1.3

- . ——— — N 3
— e Y

N3N LLAAITUAY (BORING LOG)

CONSTRUCTICN MATERTAT TESTING — STEEL TEST — SOIL TEST - CONCRETE TEST — ASPHALT TEST
— REFACTORY TEST - PILE TEST - SOIL INVESTIGATION TEST - TOPCGRAPHIC SURVEY



1.3-1

nanaasglaaduay : vaaoizn BH-01

BOULTER STEWART LTD. In_'r.
uSun luaiaas d926 9Na

rRNUAGIY ¢

Tas9ens

AOUNA

uiEn sardiinnuzu uasdsuradau arasudail d1da

guanWnatdadmsugsarauuuasuivas (Senior Complex)

gruauvlal dnauend Jeninaunsdsians

Tasyn1si

AuAsuLAnY

JutansEasa

BSL-20-15985

7 W.a. 63

7 w.a. 63

cnuig

| o i - |
a1szauil aLiuiiane : 1.50 wes.

N : 13.52045 E : 100.75189 ANSZAURNAU

ANUAMIRULIANS

45.15

ar o
wes. Yunwvesiau LAB. :

wes. m|’zdsailog

11-14/5/2020
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BH-01 24.0 300.0 355 21.8 26.0 35.0 451 68.2

28.0 300.0 45.3 25.7 303 40.2 51.1 75.7

28.0 199.8 56.6 26.3 30.3 38.5 46.9 64.5

30.0 222.5 69.3 323 37.3 47.3 57.7 79.4

32.0 222.0 82.0 37.4 43.0 54.3 65.9 89.6

34.0 2351 94.8 43.1 49.5 62.4 75.6 102.7

36.0 267.8 109.2 50.2 57.8 731 88.9 121.4

38.0 300.0 124 1 57.6 66.3 84.1 102.4 140.5

BH-02 240 300.0 36.0 221 26.2 353 454 68.7

26.0 300.0 48.3 28.2 30.8 40.9 51.9 76.7

28.0 300.0 61.4 323 37.8 49.4 61.9 89.5

30.0 300.0 79.5 39.8 46.3 59.8 74.2 105.2

32.0 300.0 100.1 484 56.1 1.9 884 123.6

34.0 2496 117.2 53.5 61.5 T 94.2 128.2

36.0 296.1 133.8 62.2 71.6 90.8 110.8 151.8

38.0 300.0 150.1 [67] 79.4 100.4 122.0 166.6

BH-03 24.0 161.9 46.3 21.3 245 31.0 376 51.4

28.0 185.0 56.8 26.3 30.3 38.5 46.8 64.2

28.0 2115 68.6 321 37.0 47.0 57.3 78.9

30.0 200.3 79.9 36.2 41.5 52.3 63.2 85.6

32.0 209.9 91.7 41.2 47.3 59.5 71.8 97.0

34.0 2634 104.8 48.6 56.0 71.0 88.5 118.6

36.0 300.0 120.5 56.5 65.1 82.8 101.1 139.3

38.0 300.0 137.9 63.6 73.2 92.7 112.8 154.3

BH-04 240 128.0 47.3 204 23:3 28.9 345 455

26.0 226.4 57.0 28.0 325 41.8 51.6 72.7

28.0 255.2 70.8 34.7 40.3 51.8 63.9 89.9

30.0 220.5 84.2 38.8 447 56.6 68.8 94.0
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320 300.0 834 411 47.6 61.3 75.8 108.7
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4.1-4

LOAD CAPACITY OF SINGLE I- PILE : BH-01 JOB No. : B3L-20-15585
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24
I 18x18 0.388 0. 66 36.19 5 32.1 13.7 0 1.5 44 .3 17
I 22x22 1.091 0. 93 36.19 5 39.5 19.3 0 2.1 56.7 21
I Zox26 1.309 0 117 36.19 5 47 .4 24.5 0 2.7 09.1 26
I 30x30 1.498 0. 158 36.19 5 54.2 33.0 0 3.6 83.0 31
I 35x35 1.755 0. 211 36.19 5 63.5 44,0 0 4.5 10z2.7 38
I 40x40 1.975 0. 2598 36.19 5 71.5 62.0 0 6.8 1Z6.6 47
I 45:45 2.222 0.15 372 36.19 5 80.4 77.5 0 8.6 14%.3 55
Pile Tip(m.) 26.00
I 18x18 0.388 0. 66 4g.02 5 40.9 13.7 0 1.6 52.9 20
I 22x22 1.091 0. 93 4g.02 5 50.2 19.3 0 2.3 67.2 25
I Zox26 1.309 0. 117 4g.02 5 e0.2 24.5 0 2.5 81.8 31
I 30x30 1.498 0. 158 4g.02 5 68.9 33.0 0 4.0 S8.0 37
I 35x35 1.755 0. 211 4g.02 5 80.8 44,0 0 5.3 119.5 45
I 40x40 1.975 0. 2598 4g.02 5 0.9 62.0 0 7.4 145.4 54
I 45:45 2.222 0. 372 4g.02 5 102.3 77.5 0 9.3 To0.4 63
Pile Tip(m.) 28.0
I 18x18 0.388 0. 66 58.36 201 51.8 5.5 0 1.8 55.5 21
I 22x22 1.091 0. 93 58.36 200 63.7 7.7 0 2.5 68.9 26
I Zox26 1.309 0. 117 58.36 200 T6.4 9.8 0 3.2 83.0 31
I 30x30 1.498 0 158 58.36 200 37.4 13.2 0 4.3 96.3 36
I 35x35 1.755 0. 211 58.36 200 10z2.4 17.6 0 5.7 114.3 42
I 40x40 1.975 0. 2598 58.36 200 115.2 24.3 0 8.0 132.0 43
I 45:45 2.222 0. 372 3.36 200 129.7 30.9 0 10.0 150.6 54
Pile Tip(m.) 30.0
I 18x18 0.388 0. 66 73.96 223 65.7 6.1 0 1.9 69.9 27
I 22x22 1.091 0. 93 3.9¢6 223 80.7 8.6 0 2.7 86.0 33
I Zox26 1.309 0 117 3.9¢6 223 96.8 10.9 0 3.4 104.3 40
I 30x30 1.498 0. 158 3.9¢6 223 110.8 14.7 0 4.6 120.8 45
I 35x35 1.755 0. 211 73.96 223 125.8 19.6 0 6.1 143.3 54
I 40x40 1.975 0. 2598 73.96 223 14e.0 27.6 0 8.6 165.0 6l
I 45:45 2.222 0. 372 73.96 223 lcé.4 34.5 0 10.8 188.0 69
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4.1-5

LOAD CAPACITY OF SINGLE SQUARE PILE : BH-01 JOB No. : BSL-20-159%85
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24,00
SQ 18=x18 0.720 0.0324 78 36.19 500 26.1 le.2 0 1.8 40.5 15
SQ 22x22 0.880 0.04c4 116 36.19 500 31.8 24.2 0 2.7 53.4 20
SQ Z26xZ26 1.040 0.0676 le2 36.19 500 37.6 33.8 0 3.7 e7.7 25
SO 30x30 1.200 0.0%00 216 36.19 500 43.4 45.0 0 5.0 83.5 30
SQ 35x35 1.400 0.1225 294 36.19 500 50.7 61.3 0 6.8 105.2 3
S0 40x40 1.600 0.1600 384 36.19 500 57.9 80.0 0 8.8 129.1 46
S0 45=x45 1.300 0.2025 43 36.19 500 65.1 101.3 0 11.2 155.2 55
DH 52.5x52.5 2.100 0.2756 ce2 36.19 500 76.0 137.8 0 15.2 198.6 70
Pile Tip(m.) 26.00
S0 18=x18 0.720 0.0324 3 46.02 500 33 le.2 0 1.9 47.4 3
SQ 22x22 .38 0.04c4 116 46.02 500 40 24.2 0 2.5 0l1.8 23
SQO 26xZ26 1.040 0.0676 le2 46.02 500 8 33.8 0 4.1 77.6 29
SO 30x30 1.200 0.0%00 216 46.02 500 55 45.0 0 5.4 S4.8 35
S0 3535 1.400 0.1225 294 46.02 500 [ 61.3 0 7.4 113.3 43
S0 40x40 1.600 0.1600 38 46.02 500 T4 80.0 0 S.6 144.0 52
SO 45x45 1.800 0.2025 48 46.02 500 8 101.3 0 12.2  171.9 61
DH 52.5x52.5 2.100 0.2756 ce2 46.02 500 97 137.8 0 16.5 217.%9 77
Pile Tip(m.) 28.00
S0 18=x18 0.720 0.0324 3 58.36 200 4z 6.5 0 2.1 4.4 17
SQ 22x22 .38 0.04c4 116 58.36 200 51 9.7 0 3.1 57.9 21
SQO 26xZ26 1.040 0.0676 le2 58.36 200 6l 13.5 0 4.4 09.8 25
SO 30x30 1.200 0.0%00 216 58.36 200 70 18.0 0 5.8 8z2.2 29
S0 3535 1.400 0.1225 294 58.36 200 8 24.5 0 7.9 gg.2 35
S0 40x40 1.600 0.1600 38 58.36 200 S3 32.0 0 10.4 115.0 40
S0 45:45 1.300 0.2025 43 58.36 200 105 40.5 0 13.1 132.4 45
DH 52.5x52.5 2.100 0.2756 ce2 58.36 200 123 55.1 0 17.9 159.8 53
Pile Tip(m.) 30.00
S0 18=x18 0.720 0.0324 3 73.96 223 53.2 7.2 0 2.3 58.2 22
SQ 22x22 .38 0.04c4 116 73.96 223 65.1 10.8 0 3.4 T2.5 27
SQO 26xZ26 1.040 0.0676 le2 73.96 223 76.9 15.0 0 4.7 87.3 32
SO 30x30 1.200 0.0%00 216 73.96 223 88.7 20.0 0 6.3 10z2.5 37
S0 3535 1.400 0.1225 294 73.96 223 103.5 27.3 0 8.5 122.3 44
S0 40x40 1.600 0.1600 38 73.96 223 118.3 35.6 0 11.1 14z2.8 50
S0 45:45 1.300 0.2025 43 73.96 223 133.1 45.1 0 14.1 le4d.1 57
DH 52.5x52.5 2.100 0.2756 ce2 73.96 223 155.3 61.3 0 19.2 197.5 67
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4.1-6

LOAD CAPACITY OF SINGLE SPUN PILE : BH-01 JOB No. : BSL-20-15985
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
0.25 0.0451 113 36.19 5 2g.4 24.5 0 2.6 50.4 19
0.30 0 07 163 36.19 5 34.1 35.3 0] 3.7 65.7 24
0.35 0.0%62 221 36.19 5 39.8 45.1 0 5.1 82.8 30
0.40 0.1257 289 36.19 5 45.5 62.8 0 6.6 101.7 37
0.45 0.1550 366 36.19 5 1.2 79.5 0 2.4 122.3 44
0.50 0.1%63 452 36.19 5 56.8 g9g8.2 0 10.4 144 .¢ 52
0.60 0.2827 650 36.19 500 68.2 141.4 0 15.0 1%4.6 69
Pile Tip(m.) 0
0.25 0.785 0.0 113 4g.02 36.1 24.5 0 2.8 57.9 21
0.30 0.54z2 0 163 4g.02 43.4 35.3 0] 4.1 T4.8 27
0.35 1.100 0. 221 4g.02 50.6 45.1 0 5.5 $3.2 4
0.40 1.257 0. 289 4g.02 57.8 62.8 0 7.2 113.4 41
0.45 1.414 0. 366 4g.02 65.1 79.5 0 9.1 135.4 49
0.50 1 ] 0. 452 4g.02 T2.3 g9g8.2 0 11.3 159.2 7
0.60 1 0. 650 4g.02 86.7 141.4 0 16.3 211.5 75
Pile Tip(m.) 0
0.25 0.0 113 58.36 1%5.8 45.3 9.8 0 3.0 5Z2.6 19
0.30 0 163 58.36 1%5.8 55.0 14.1 0 4.4 6d.7 23
0.35 0.0 221 58.36 1%5.8 0d .2 19.2 0] e.0 77.4 27
0.40 0. 289 3.36 1%5.8 73.3 25.1 0 7.8 S0.6 32
0.45 0. 366 3.36 1%5.8 32.5 31.8 0 9.9 104.4 36
0.50 0. 452 3.36 1%5.8 91.7 39.2 0 12.2 118.7 40
0.60 0. 650 3.36 1%5.8 110.0 56.5 0 17.6 143.5 45
Pile Tip(m.) 0
0.25 0 0.0 113 73.96 223 58. 10.9 0 3.3 65.7 24
0.30 0 0 163 73.96 223 69.7 15.7 0] 4.7 80.7 29
0.35 1 0.0%62 221 73.96 223 81.3 21.4 0 c.4 96.3 35
0.40 1 0.1257 289 73.96 223 $2.9 28.0 0 2.4 112.5 40
0.45 1 0.1550 366 73.96 223 104.6 35.4 0 10.6 129.3 45
0.50 1 0.1%63 452 73.96 223 116.2 43.7 0 13.1 146.8 51
0.60 1 0.2827 650 73.96 223 135.4 62.9 0 8.9 183.5 62
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4.1-7

LOAD CAPACITY OF SINGLE BORE PILE : BH-01 JOB No. BSL-20-159285
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24.00
0.30 0.%42 0.0707 170 35.45 300 33.4 21.2 0 3.9 50.7 18
0.35 1.100 0.0962 231 35.45 300 32.0 3.9 0 5.3 62.5 22
0.40 1.257 0.1257 302 35.45 300 446 37.7 0 6.9 75.3 26
0.50 1.571 0.1963 471 35.45 300 55.7 3.9 0 10.8 103.8 35
0.60 1.88 0.2827 679 35.45 300 66.8 84.8 0 15.6 136.0 45
0.80 2.513 0.5027 1206 35.45 300 85.1 150.8 0 27.7 212.2 8
1.00 3.142 0.7854 188 35.45 300 111.4 235.6 0 43.4 303.6 95
1.20 3.770 1.1310 2714 35.45 300 133.7 339.3 0 62.4 410.5 127
1.50 4.712 1.7671 4241 35.45 300 167.1 530.1 0 27.5 535.7 181
1.80 5.655 2.5447 6107 35.45 300 200.5 763.4 1 140.5 g22.4 244
2.00 6.283 3.1416 7540 35.45 300 222.8  942.5 0 173.4  gg8l.s 293
Pile Tip(m.) 26.00
0.30 0.%42 0.0707 170 45.28 300 42.7 21.2 0 4.2 53.6 21
0.35 1.100 0.0962 231 45.28 300 45.8 3.9 0 5.3 72.9 26
0.40 1.257 0.1257 302 45.28 300 56.9 37.7 0 7.5 87.1 30
0.50 1.571 0.1963 471 45.28 300 71.1 3.9 0 11.8 118.2 40
0.60 1.88 0.2827 679 45.28 300 85.4 84.8 0 17.0 153.2 51
0.80 2.513 0.5027 1206 45.28 300 113.8 150.8 0 30.2 234.4 76
1.00 3.142 0.7854 188 45.28 300 142.3 235.6 0 47.1 330.7 104
1.20 3.770 1.1310 2714 45.28 300 170.7 339.3 0 7.9 442.1 126
1.50 4.712 1.7671 4241 45.28 300 213.4 530.1 0 106.0  637.5 181
1.80 5.655 2.5447 6107 45.28 300 256.1 763.4 0 152.7 866.8 255
2.00 6.283 3.1416 7540 45.28 300 284.5 942.5 0 8s. 1038.5 302
Pile Tip(m.) 28.00
0.30 0.942 0.0707 170 56.60 200 53.3 14.1 0 4.6 £2.9 22
0.35 1.100 0.0962 231 56.60 200 62.2 19.2 0 6.2 75.2 26
0.40 1.257 0.1257 302 56.60 200 71.1 25.1 0 8.1 88.1 30
0.50 1.571 0.1963 471 56.60 200 88.9 38.2 0 12.7 115.4 39
0.60 1.88 0.2827 679 56.60 200 106.7 56.5 0 1s. 144.8 47
0.80 2.513 0.5027 1206 56.60 200 142.2 100.4 0 32.6 210.1 64
1.00 3.142 0.7854 188 56.60 200 177.8 156.9 0 50.% 283.8 83
1.20 3.770 1.1310 2714 56.60 200 213.4 225.%9 0 73.3 366.0 102
1.50 4.712 1.7671 4241 56.60 200 266.7 353.0 0 114.5 505.2 123
1.80 5.655 2.5447 6107 56.60 200 320.1 508.4 0 164.9  663.5 166
2.00 6.283 3.1416 7540 56.60 200 355.6 627.6 0 203.6 779.6 130
Pile Tip(m.) 30.00
0.30 0.%942 0.0707 170 69.27 222 65.3 15.7 0 4.9 76.1 27
0.35 1.100 0.0962 231 69.27 222 76.2 21.4 0 6.7 90.9 32
0.40 1.257 0.1257 302 69.27 222 87.0 8.0 0 8.7 106.3 37
0.50 1.571 0.1963 471 69.27 222 108.8 43,7 0 13.7 138.8 47
0.60 1.88 0.2827 679 69.27 222 130.6 2.9 0 19.7 173.8 58
0.80 2.513 0.5027 1206 69.27 222 174.1 111.8 0 35.0 250.9 75
1.00 3.142 0.7854 188 69.27 222 217.6 174.7 0 54.7 337.7 102
1.20 3.770 1.1310 2714 69.27 222 261.1 251.6 0 78.7 434.0 126
1.50 4.712 1.7671 4241 69.27 222 326.4  3983.1 0 123.0 596.6 165
1.80 5.655 2.5447 6107 69.27 222 391.7 566.1 0 177.1  780.7 206
2.00 6.283 3.1416 7540 69.27 222 435.2  £98.9 0 218.7 915.5 225
Pile Tip(m.) 32.00
0.30 0.942 0.0707 170 81.96 222 77.2 15.7 0 5.3 87.7 32
0.35 1.100 0.0962 231 81.96 222 %0.1 21.4 0 7.2 104.3 37
0.40 1.257 0.1257 302 81.96 222 103.0 27.9 0 9.3 121.5 43
0.50 1.571 0.1963 471 81.96 222 128.7 43.6 0 14.6 157.7 54
0.60 1.88 0.2827 679 81.96 222 154.5 62.8 0 21.0 1%6.2 66
0.80 2.513 0.5027 1206 81.96 222 206.0 111.6 0 37.4 280.2 S0
1.00 3.142 0.7854 188 81.96 222 257.5 174.4 0 58.4 373.4 114
1.20 3.770 1.1310 2714 81.96 222 309.0 251.1 0 84.1 475.9 140
1.50 4.712 1.7671 4241 81.96 222 386.2 3%92.3 0 131.5 647.0 180
1.80 5.655 2.5447 6107 81.96 222 463.5 564.9 0 189.3  23%.0 222
2.00 6.283 3.1416 7540 81.96 222 514.% £97.4 0 233.7 978.6 251
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4.1-8

LOAD CAPACITY OF SINGLE BORE PILE : BH-01 JOB No. BSL-20-15985
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 34.00
0.30 0.942 0.0707 170 S4.7¢ 235 89.3 16.6 0 5.6 100.3 37
0.35 1.100 0.0962 231 S4.7¢ 235 104.2 22.86 0 7.6 115.2 43
0.40 1.257 0.1257 302 S4.7¢ 235 119.1 25.5 0 10.0 138.7 459
0.50 1.571 0.1%63 471 S4.7¢ 235 148.8 46.2 0 15.6 175.4 62
0.60 1.88 0.2827 679 S4.7¢ 235 178.6 66.5 0 22.4 222.7 76
0.80 2.513 0.5027 1206 S4.7¢ 235 238.1 11g8.1 0 39.8 316.5 103
1.00 3.142 0.73854 188 S4.7¢ 235 287.7 1l34.¢ 0 62.2 4z20.1 131
1.20 3.770 1.131¢ 2714 S4.7¢ 235 357.2 265.8 0 89.6 533.5 160
1.50 4.712 1.7671 4241 S4.7¢ 235 446.5 415.4 0 140.0 721.9 205
1.80 5.855 2.5447 6107 S4.76 235 535.8 5%8.1 0 201.5 932.4 252
2.00 6.283 3.1l41¢ 7540 S4.7¢ 235 5585.4 T38.4 0 248.3 1085.0 285
Pile Tip(m.) 36.00
0.30 0.942 0.0707 170 109.1% 268 102.9 3.9 0 5.9 115.9 43
0.35 1.100 0.0%962 231 109.1% 268 120.1 25.8 0 8.1 137.7 50
0.40 1.257 0.1257 302 109.1% 268 137.2 33.7 0 10.6 160.3 58
0.50 1.571 0.1963 471 109.1% 268 171.5 52.6 0 16.5 207.6 73
0.60 1.88 0.2827 679 109.1% 268 205.8 75.7 0 23.8 257.8 89
0.80 2.513 0.5027 1206 105.19 268 274.4 134.¢6 0 42.2 366.8 121
1.00 3.142 0.7354 188 109.1% 268 343.0 210.3 0 66.0 437.4 155
1.20 3.770 1.131¢ 2714 109.1% 268 411.7 302.9 0 $5.0 615.5 191
1.50 4.712 1.7671 4241 109.1% 268 514.¢ 473.2 0 148.4 8359.3 247
1.80 5.655 2.5447 6107 109.1% 268 617.5 681.4 0 213.8 1085.1 306
2.00 6.283 3.1l41¢ 7540 109.1% 268 686.1 341.3 0 263.9% 1263.5 347
Pile Tip(m.) 38.00
0.30 0.%42 0.0707 170 124.11 300 117.0 21.z2 0 6.3 131.9 459
0.35 1.100 0.0%62 231 124.11 300 136.5 3.9 0 8.5 156.8 58
0.40 1.257 0.1257 302 124.11 300 156.0 37.7 0 11.2 182.5 13
0.50 1.571 0.1963 471 124.11 300 185.0 3.9 0 17.4 236.4 24
0.60 1.88 0.2827 679 124.11 300 233.9 24.8 0 25.1 293.7 102
0.80 2.513 0.5027 1206 124.11 300 311.9 150.8 0 44.6 418.1 140
1.00 3.142 0.7354 188 124.11 300 389.9 235.6 0 69.7 555.8 180
1.20 3.770 1.131¢ 2714 124.11 300 467.9 339.3 0 100.4 706.7 222
1.50 4.712 1.7671 4241 124.11 300 584.9 530.1 0 156.9 958.1 289
1.80 5.855 2.5447 6107 124.11 300 701.8 T63.4 0 226.0 123%.3 360
2.00 6.283 3.1l41¢ 7540 124.11 300 779.8 S42.5 0 279.0 1443.3 410
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4.1-12

LOAD CAPACITY OF SINGLE I- PILE : BH-02 JOB No. : B3L-20-15585
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24
I 18x18 0.388 0. 66 37.07 5 32.9 13.7 0 1.5 45.1 17
I 22x22 1.091 0. 93 37.07 5 40.5 19.3 0 2.1 57.6 22
I Zox26 1.309 0 117 37.07 5 45.5 24.5 0] 2.7 70.3 26
I 30x30 1.498 0. 158 37.07 5 55.5 33.0 0 3.6 84.9 32
I 35x35 1.755 0. 211 37.07 5 65.1 44,0 0 4.5 104.2 39
I 40x40 1.975 0. 2598 37.07 5 73.2 62.0 0 6.8 123.4 47
I 45:45 2.222 0.15 372 37.07 5 3z2.4 77.5 0 8.6 151.3 55
Pile Tip(m.) 26.00
I 18x18 0.388 0. 66 47 .44 5 4z2.1 13.7 0 1.6 54.2 21
I 22x22 1.091 0. 93 47 .44 5 51.8 19.3 0 2.3 68.8 26
I Zox26 1.309 0. 117 47 .44 5 62.1 24.5 0 2.5 83.0 32
I 30x30 1.498 0. 158 47 .44 5 71.0 33.0 0] 4.0 100.1 38
I 35x35 1.755 0. 211 47 .44 5 83.3 44,0 0 5.3 1z2z2.0 45
I 40x40 1.975 0. 2598 47 .44 5 93.7 62.0 0 7.4 143.2 55
I 45:45 2.222 0. 372 47 .44 5 105.4 7.5 0 9.3 173.6 o4
Pile Tip(m.) 28.0
I 18x18 0.388 0. 66 65.89 325 58.5 8.9 0 1.8 65.7 25
I 22x22 1.091 0. 93 65.89 325 71.9 12.5 0 2.5 81.9 31
I Zox26 1.309 0. 117 65.89 325 86.3 15.9 0 3.2 $59.0 38
I 30x30 1.498 0 158 65.89 325 gg8.7 21.5 0 4.3 115.5 44
I 35x35 1.755 0. 211 65.89 325 115.7 28.6 0 5.7 138.6 52
I 40x40 1.975 0. 2598 65.89 325 130.1 40.3 0 8.0 lez.4 60
I 45:45 2.222 0. 372 65.89 325 l4c.4 50.3 0 10.0 186.7 69
Pile Tip(m.) 30.0
I 18x18 0.388 0. 66 40 355 9.7 0 1.9 g88.1 34
I 22x22 1.091 0. 93 40 355 13.7 0 2.7 109.7 42
I Zox26 1.309 0 117 40 355 17.3 0 3.4 132.3 51
I 30x30 1.498 0. 158 40 355 23.4 0 4.6 154.2 5%
I 35x35 1.755 0. 211 .40 355 31.2 0 6.1 183.8 70
I 40x40 1.975 0. 2598 40 355 44,0 0 8.6 213.9 80
I 45:45 2.222 0. 372 40 355 55.0 0 10.8 245.1 g2
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4.1-13

LOAD CAPACITY OF SINGLE SQUARE PILE : BH-02 JOB No. : BSL-20-159%85
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24,00
SQ 18=x18 0.720 0.0324 78 37.07 500 26.7 le.2 0 1.8 41.1 15
SQ 22x22 0.880 0.04c4 116 37.07 500 3Z2.6 24.2 0 2.7 54.2 20
SQ Z26xZ26 1.040 0.0676 le2 37.07 500 38.6 33.8 0 3.7 68.6 25
SO 30x30 1.200 0.0%00 216 37.07 500 44.5 45.0 0 5.0 34.5 31
SQ 35x35 1.400 0.1225 294 37.07 500 51.9 61.3 0 6.8 106.4 3
S0 40x40 1.600 0.1600 384 37.07 500 559.3 80.0 0 8.8 130.5 47
S0 45=x45 1.300 0.2025 43 37.07 500 66.7 101.3 0 11.2 156.8 56
DH 52.5x52.5 2.100 0.2756 ce2 37.07 500 77.9 137.8 0 15.2 200.5 71
Pile Tip(m.) 26.00
S0 18=x18 0.720 0.0324 3 47 .44 500 34 le.2 0 1.9 45.4 3
SQ 22x22 .38 0.04c4 116 47 .44 500 4z 24.2 0 2.5 63.0 23
SQO 26xZ26 1.040 0.0676 le2 47 .44 500 45 33.8 0 4.1 79.1 29
SO 30x30 1.200 0.0%00 216 47 .44 500 57 45.0 0 5.4 96.5 35
S0 3535 1.400 0.1225 294 47 .44 500 =13 61.3 0 7.4 120.3 44
S0 40x40 1.600 0.1600 38 47 .44 500 76 80.0 0 S.6 146.3 53
SO 45x45 1.800 0.2025 48 47.44 500 85 101.3 0 12.2  174.5 63
DH 52.5x52.5 2.100 0.2756 ce2 47 .44 500 100 137.8 0 16.5 220.9 3
Pile Tip(m.) 28.00
S0 18=x18 0.720 0.0324 3 65.89 325 47 10.5 0 2.1 55.9 21
SQ 22x22 .38 0.04c4 116 65.89 325 8 15.7 0 3.1 T0.6 26
SQO 26xZ26 1.040 0.0676 le2 65.89 325 69 22.0 0 4.4 86.1 32
SO 30x30 1.200 0.0%00 216 65.89 325 79 29.3 0 5.8 10z2.5 37
S0 3535 1.400 0.1225 294 65.89 325 s 39.8 0 7.9 124.1 45
S0 40x40 1.600 0.1600 38 65.89 325 105 52.0 0 10.4 147.1 53
S0 45:45 1.300 0.2025 43 65.89 325 119 65.8 0 13.1 171.3 6l
DH 52.5x52.5 2.100 0.2756 ce2 65.89 325 138 89.6 0 17.9 210.1 73
Pile Tip(m.) 30.00
S0 18=x18 0.720 0.0324 3 S0.40 355 65.1 11.5 0 2.3 T4.3 3
SQ 22x22 .38 0.04c4 116 S0.40 355 79.6 17.2 0 3.4 $3.4 35
SQO 26xZ26 1.040 0.0676 le2 S0.40 355 S4.0 24.0 0 4.7 113.3 4z
SO 30x30 1.200 0.0%00 216 S0.40 355 108.5 31.9 0 6.3 134.1 50
S0 3535 1.400 0.1225 294 S0.40 355 126.6 43.5 0 8.5 161.5 59
S0 40x40 1.600 0.1600 38 S0.40 355 144.¢ 56.8 0 11.1 150.3 69
S0 45:45 1.300 0.2025 43 S0.40 355 162.7 71.8 0 14.1 220.5 8
DH 52.5x52.5 2.100 0.2756 ce2 S0.40 355 189.8 97.8 0 19.2 268.5 S6
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4.1-14

LOAD CAPACITY OF SINGLE SPUN PILE : BH-02 JOB No. : BSL-20-15985
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
0.25 0.0451 113 37.07 5 29.1 24.5 0 2.6 51.1 19
0.30 0 07 163 37.07 5 34.9 35.3 0] 3.7 6E.5 24
0.35 0.0%62 221 37.07 5 40.8 45.1 0 5.1 83.8 30
0.40 0.1257 289 37.07 5 4.6 62.8 0 6.6 10z.8 37
0.45 0.1550 366 37.07 5 52.4 79.5 0 2.4 123.5 44
0.50 0.1%63 452 37.07 5 58.2 g9g8.2 0 10.4 146.0 52
0.60 0.2827 650 37.07 5 69.9 141.4 0 15.0 1%6.3 70
Pile Tip(m.) 0
0.25 0.785 0.0 113 47 .44 37.3 24.5 0 2.8 55%.0 22
0.30 0.54z2 0 163 47 .44 447 35.3 0] 4.1 76.0 23
0.35 1.100 0. 221 47 .44 5z2.2 45.1 0 5.5 S4.7 35
0.40 1.257 0. 289 47 .44 59.6 62.8 0 7.2 115.2 42
0.45 1.414 0. 366 47 .44 67.1 79.5 0 9.1 137.4 45
0.50 1 ] 0. 452 47 .44 T4.5 g9g8.2 0 11.3 1el.4 58
0.60 1 0. 650 47 .44 39.4 141.4 0 16.3 214.5 76
Pile Tip(m.) 0
0.25 0.0 113 65.89 325 51.8 16.0 0 3.0 6d.7 24
0.30 0 163 65.89 325 62.1 23.0 0 4.4 80.7 30
0.35 0.0 221 65.89 325 T2.5 31.3 0 e.0 97.7 36
0.40 0. 289 65.89 325 82.8 40.8 0 7.8 115.8 42
0.45 0. 366 65.89 325 93.2 51.7 0 9.9 135.0 43
0.50 0. 452 65.89 325 103.5 63.8 0 12.2 155.1 55
0.60 0. 650 65.89 325 24.2 91.9 0 17.6 198.5 69
Pile Tip(m.) 0
0.25 0 0.0 113 40 355 71.0 17.4 0 3.3 85.1 32
0.30 0 0 163 40 355 85.2 25.1 0 4. 105.6 39
0.35 1 0.0%62 221 40 355 95,4 34.1 0 c.4 127.1 47
0.40 1 0.1257 289 40 355 113.¢6 44 .6 0 2.4 14%.8 55
0.45 1 0.1550 366 40 355 127.8 5.4 0 10.6 173.6 63
0.50 1 0.1%63 452 40 355 14z2.0 69.7 0 13.1 198.6 72
0.60 1 0.2827 650 40 355 170.4 100.3 0 8.9 251.5% 89
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4.1-15

LOAD CAPACITY OF SINGLE BORE PILE : BH-02 JOB No. BSL-20-159285
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24.00
0.30 0.%42 0.0707 170 35.¢28 300 33.9 21.2 0 3.9 51.2 8
0.35 1.100 0.0962 231 35.¢98 300 39.6 3.9 0 5.3 63.1 22
0.40 1.257 0.1257 302 35.¢28 300 45.2 37.7 0 6.9 76.0 26
0.50 1.571 0.1963 471 35.¢28 300 56.5 3.9 0 10.8 104.6 35
0.60 1.88 0.2827 679 35.¢28 300 67.8 84.8 0 15.6 137.0 45
0.80 2.513 0.5027 1206 35.¢98 300 50.4 150.8 0 27.7 213.5 6%
1.00 3.142 0.7854 188 35.¢98 300 113.0 235.6 0 43.4 305.3 96
1.20 3.770 1.1310 2714 35.¢28 300 135.6 339.3 0 62.4 412.5 128
1.50 4.712 1.7671 4241 35.¢98 300 169.5 530.1 0 27.5 602.1 182
1.80 5.655 2.5447 6107 35.¢98 300 203.4 763.4 1 140.5 825.4 245
2.00 6.283 3.1416 7540 35.¢98 300 226.0 942.5 0 173.4 995.1 234
Pile Tip(m.) 26.00
0.30 0.%42 0.0707 170 46.34 300 43.7 21.2 0 4.2 60.6 22
0.35 1.100 0.0962 231 46.34 300 51.0 3.9 0 5.3 74. 26
0.40 1.257 0.1257 302 46.34 300 58.2 37.7 0 7.5 89.4 31
0.50 1.571 0.1963 471 46.34 300 72.8 3.9 0 11.8 119.9 41
0.60 1.88 0.2827 679 46.34 300 87.3 84.8 0 17.0 155.2 52
0.80 2.513 0.5027 1206 46.34 300 116.5 150.8 0 30.2 237.1 77
1.00 3.142 0.7854 188 46.34 300 145.6 235.6 0 47.1 334.1 105
1.20 3.770 1.1310 2714 46.34 300 174.7 339.3 0 7.9 446.1 128
1.50 4.712 1.7671 4241 46.34 300 218.4 530.1 0 106.0 642.5 123
1.80 5.655 2.5447 6107 46.34 300 262.0 763.4 0 152.7 872.8 257
2.00 6.283 3.1416 7540 46.34 300 291.2 942.5 0 8s8. 1045.1 305
Pile Tip(m.) 28.00
0.30 0.%42 0.0707 170 61.39 300 57.% 21.2 0 4.6 74.5 27
0.35 1.100 0.0962 231 61.39 300 67.5 3.9 0 6.2 50.1 32
0.40 1.257 0.1257 302 61.39 300 77.1 37.7 0 8.1 106.7 28
0.50 1.571 0.1963 471 61.39 300 96.4 3.9 0 12.7 142.6 45
0.60 1.88 0.2827 679 61.39 300 115.7 84.8 0 1s. 182.2 62
0.80 2.513 0.5027 1206 61.39 300 154.3 150.8 0 32.6 272.5 EE
1.00 3.142 0.7854 188 61.39 300 192.8 235.6 0 50.% 377.6 120
1.20 3.770 1.1310 2714 61.39 300 231.4 339.3 0 73.3 497.4 155
1.50 4.712 1.7671 4241 61.39 300 289.3 530.1 0 114.5 704.9 213
1.80 5.655 2.5447 6107 61.39 300 347.1 763.4 0 164.9 945.6 279
2.00 6.283 3.1416 7540 61.39 300 385.7 942.5 0 203.6 1124.6 328
Pile Tip(m.) 30.00
0.30 0.%42 0.0707 170 79.48 300 74.% 21.2 0 4.9 31.2 34
0.35 1.100 0.0962 231 79.48 300 87.4 3.9 0 6.7 10%9.6 40
0.40 1.257 0.1257 302 79.48 300 95.% 37.7 0 8.7 128.8 45
0.50 1.571 0.1963 471 79.48 300 124.8 3.9 0 13.7 170.1 &0
0.60 1.88 0.2827 679 79.48 300 149.8 84.8 0 19.7 215.0 74
0.80 2.513 0.5027 1206 79.48 300 199.7 150.8 0 35.0 315.6 105
1.00 3.142 0.7854 188 79.48 300 249.7 235.6 0 54.7 430.6 129
1.20 3.770 1.1310 2714 79.48 300 299.6 339.3 0 78.7 560.2 177
1.50 4.712 1.7671 4241 79.48 300 374.5 530.1 0 123.0 781.7 229
1.80 5.655 2.5447 6107 79.48 300 449.4  763.4 0 177.1 1035.7 308
2.00 6.283 3.1416 7540 79.48 300 459.4  942.5 0 218.7 1223.2 358
Pile Tip(m.) 32.00
0.30 0.%42 0.0707 170 100.14 300 94.4 21.2 0 5.3 110.3 41
0.35 1.100 0.0962 231 100.14 300 110.1 28.9 0 7.2 131.8 43
0.40 1.257 0.1257 302 100.14 300 125.8 37.7 0 9.3 154.2 s6
0.50 1.571 0.1963 471 100.14 300 157.3 58.9 0 14.6 201.6 72
0.60 1.88 0.2827 679 100.14 300 88.8 84.8 0 21.0 252.6 88
0.80 2.513 0.5027 1206 100.14 300 251.7 150.8 0 37.4 365.1 124
1.00 3.142 0.7854 188 100.14 300 314.6 235.6 0 58.4 431.8 162
1.20 3.770 1.1310 2714 100.14 300 377.5  339.3 0 84.1 632.7 203
1.50 4.712 1.7671 4241 100.14 300 471.% 530.1 0 131.5 870.6 269
1.80 5.655 2.5447 6107 100.14 300 566.3 763.4 0 189.3 1140.4 343
2.00 6.283 3.1416 7540 100.14 300 629.2 942.5 0 233.7 1338.0 385
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LOAD CAPACITY OF SINGLE BORE PILE : BH-02 JOB No. BSL-20-15985
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 34.00
0.30 0.%42 0.0707 170 117.1¢ 250 110.4 17.¢ 0 5.6 122.5 46
0.35 1.100 0.0%62 231 117.1¢ 250 128.8 24.0 0 7.6 145.2 54
0.40 1.257 0.1257 302 117.1¢ 250 147.2 31.4 0 10.0 168.6 61
0.50 1.571 0.1963 471 117.1¢ 250 184.0 45.0 0 15.6 217.5 78
0.60 1.88 0.2827 679 117.1¢ 250 220.8 70.6 0 22.4 265.0 54
0.80 2.513 0.5027 1206 117.1¢ 250 2584.5 125.5 0 39.8 380.1 1zs
1.00 3.142 0.7354 188 117.1¢ 250 368.1 1%¢6.1 0 62.2 501.9 163
1.20 3.770 1.131¢ 2714 117.1¢ 250 441.7 282.3 0 89.6 £34.5 200
1.50 4.712 1.7671 4241 117.1¢ 250 552.1 441.2 0 140.0 853.3 257
1.80 5.655 2.5447 6107 117.1¢ 250 6E2.5 635.3 0 201.5 10%6.3 318
2.00 6.283 3.1l41¢ 7540 117.1¢ 250 736.1 784.3 0 248.3 1271.¢ 359
Pile Tip(m.) 36.00
0.30 0.942 0.0707 170 133.78 256 126.1 20.9 0 5.9 141.1 53
0.35 1.100 0.0%962 231 133.78 256 147.1 3.5 0 8.1 167.5 62
0.40 1.257 0.1257 302 133.78 256 l168.1 37.2 0 10.6 1%4.8 72
0.50 1.571 0.1%63 471 133.78 256 210.1 3.1 0 16.5 251.8 91
0.60 1.88 0.2827 679 133.78 256 25z2.2 83.7 0 23.8 312.1 111
0.80 2.513 0.5027 1206 133.78 256 336.2 1l48.8 0 42.2 £42.8 152
1.00 3.142 0.7354 188 133.78 256 420.3 232.5 0 66.0 586.9 195
1.20 3.770 1.131¢ 2714 133.78 256 504.4 334.8 0 $5.0 T44.2 241
1.50 4.712 1.7671 4241 133.78 256 630.4 523.2 0 148.4 1005.2 313
1.80 5.655 2.5447 6107 133.78 256 756.5 753.4 0 213.3 12%6.2 390
2.00 6.283 3.1l41¢ 7540 133.78 256 840.6 930.1 0 263.9 1506.8 444
Pile Tip(m.) 38.00
0.30 0.942 0.0707 170 150.12 300 141.5 21.z2 0 6.3 156.4 59
0.35 1.100 0.0962 231 150.12 300 165.1 3.9 0 8.5 185.4 &S
0.40 1.257 0.1257 302 150.12 300 88. 37.7 0 11.2 215.2 79
0.50 1.571 0.1%63 471 150.12 300 235.8 3.9 0 17.4 277.3 100
0.60 1.88 0.2827 679 150.12 300 283.0 24.8 0 25.1 342.7 122
0.80 2.513 0.5027 1206 150.12 300 377.3 150.8 0 44,68 £433.4 167
1.00 3.142 0.7354 188 150.12 300 471.¢6 235.¢6 0 69.7 637.5 213
1.20 3.770 1.131¢ 2714 150.12 300 565.9 339.3 0 100.4 g04.8 262
1.50 4.712 1.7671 4241 150.12 300 707.4 530.1 0 156.9 1080.6 338
1.80 5.655 2.5447 6107 150.12 300 g48. TE3.4 0 226.0 1386.3 419
2.00 6.283 3.1l41¢ 7540 150.12 300 543.2 S42.5 0 279.0 1le0e.7 475
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4.1-20

LOAD CAPACITY OF SINGLE I- PILE : BH-03 JOB No. : B3L-20-15585
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24
I 18x18 0.388 0. 66 56.24 1le2 49.9 4.4 0 1.5 52.9 20
I 22x22 1.091 0. 93 56.24 1le2 0l.4 6.2 0 2.1 65.5 25
I Zox26 1.309 0 117 56.24 1le2 73.6 7.9 0] 2.7 78.9 30
I 30x30 1.498 0. 158 56.24 1le2 34.2 10.7 0 3.6 91.3 34
I 35x35 1.755 0. 211 56.24 1le2 gg8.7 14.2 0 4.5 108.1 40
I 40x40 1.975 0. 2598 56.24 1le2 111.1 20.1 0 6.8 124.3 45
I 45:45 2.222 0.15 372 56.24 1le2 125.0 25.1 0 8.6 141.5 51
Pile Tip(m.) 26.00
I 18x18 0.388 0. 66 c3.14 185 60.5 5.1 0 1.6 .9 25
I 22x22 1.091 0. 93 c3.14 185 T4.4 7.1 0 2.3 .2 30
I Zox26 1.309 0. 117 c3.14 185 89.2 S.0 0 2.5 .3 36
I 30x30 1.498 0. 158 c3.14 185 10z2.0 1z2.2 0 4.0 ). 3 42
I 35x35 1.755 0. 211 c3.14 185 115.¢6 16.3 0 5.3 . B 45
I 40x40 1.975 0. 2598 c3.14 185 134.6 22.9 0 7.4 1 56
I 45:45 2.222 0. 372 c3.14 185 151.4 28.7 0 9.3 8 63
Pile Tip(m.) 28.0
I 18x18 0.388 0. 66 82.17 212 73.0 5.8 0 1.8 77.0 30
I 22x22 1.091 0. 93 82.17 212 89.7 8.2 0 2.5 $5.3 37
I Zox26 1.309 0. 117 82.17 212 107.6 10.3 0 3.2 114.8 44
I 30x30 1.498 0 158 82.17 212 123.1 14.0 0 4.3 132.7 51
I 35x35 1.755 0. 211 82.17 212 144.2 18.6 0 5.7 157.2 5%
I 40x40 1.975 0. 2598 82.17 212 162.3 26.2 0 8.0 180.5 67
I 45:45 2.222 0. 372 82.17 212 1l8z.6 32.8 0 10.0 205.3 76
Pile Tip(m.) 30.0
I 18x18 0.388 0. 66 95.39 200 34.7 5.5 0 1.9 88.3 34
I 22x22 1.091 0. 93 95.39 200 104.1 7.7 0 2.7 109.1 42
I Zox26 1.309 0 117 95.39 200 124,59 9.8 0 3.4 131.3 50
I 30x30 1.498 0. 158 95.39 200 142.59 13.2 0 4.6 151.5 58
I 35x35 1.755 0. 211 95.39 200 167.5 17.6 0 6.1 179.0 68
I 40x40 1.975 0. 2598 95.39 200 188.4 24.3 0 8.6 204.6 77
I 45:45 2.222 0. 372 95.39 200 21z2.0 31.0 0 10.8 23z2.2 86
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4.1-21

LOAD CAPACITY OF SINGLE SQUARE PILE : BH-03 JOB No. : BSL-20-159%85
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
SQ 18=x18 0.720 0.0324 78 56.24 1le2 40.5 5.2 0 1.8 44.0 17
SQ 22x22 0.880 0.04c4 116 56.24 1le2 49.5 7.8 0 2.7 54.7 20
SQ Z26xZ26 1.040 0.0676 le2 56.24 1le2 58.5 10.9 0 3.7 65.7 24
SO 30x30 1.200 0.0%00 216 56.24 1le2 67.5 14.6 0 5.0 77.1 3
SQ 35x35 1.400 0.1225 294 56.24 1le2 78.7 19.8 0 6.8 91.8 33
S0 40x40 1.600 0.1600 384 56.24 1le2 S0.0 25.9 0 8.8 107.1 3
S0 45=x45 1.300 0.2025 43 56.24 1le2 101.2 32.8 0 11.2 122.8 4z
DH 52.5x52.5 2.100 0.2756 ce2 56.24 1le2 118.1 44 .6 0 15.2 147.5 50
Pile Tip(m.) 26.00
S0 18=x18 0.720 0.0324 3 c3.14 185 45 6.0 0 1.9 53.1 20
SQ 22x22 .38 0.04c4 116 c3.14 185 60 9.0 0 2.5 06.0 25
SQO 26xZ26 1.040 0.0676 le2 c3.14 185 71 12.5 0 4.1 79.3 29
SO 30x30 1.200 0.0%00 216 c3.14 185 8 16.7 0 5.4 $3.0 34
S0 35x35 1.400 0.1225 294 68.14 185 95 22.7 0 7.4 110.7 40
S0 40x40 1.600 0.1600 38 c3.14 185 109 29.6 0 S.6 129.0 46
S0 45:45 1.300 0.2025 43 c3.14 185 123 37.5 0 12.2 143.0 52
DH 52.5x52.5 2.100 0.2756 ce2 c3.14 185 143 51.0 0 16.5 177.5 6l
Pile Tip(m.) 28.00
S0 18=x18 0.720 0.0324 3 82.17 212 5% 6.9 0 2.1 03.9 24
SQ 22x22 .38 0.04c4 116 82.17 212 T2 10.2 0 3.1 T79.4 30
SQO 26xZ26 1.040 0.0676 le2 82.17 212 8 14.3 0 4.4 $5.4 36
SO 30x30 1.200 0.0%00 216 82.17 212 95 19.0 0 5.8 111.8 41
S0 3535 1.400 0.1225 294 82.17 212 115 25.9 0 7.9 133.0 3
S0 40x40 1.600 0.1600 38 82.17 212 131 33.8 0 10.4 154,59 56
S0 45:45 1.300 0.2025 43 82.17 212 143 42.3 0 13.1 177.6 63
DH 52.5x52.5 2.100 0.2756 ce2 82.17 212 173 58.3 0 17.9 213.0 T4
Pile Tip(m.) 30.00
S0 18=x18 0.720 0.0324 3 95.39 200 68.7 6.5 0 2.3 T2.9 3
SQ 22x22 .38 0.04c4 116 95.39 200 83.9 9.7 0 3.4 S0.3 34
SQO 26xZ26 1.040 0.0676 le2 95.39 200 99.2 13.5 0 4.7 108.0 40
SO 30x30 1.200 0.0%00 216 95.39 200 114.5 18.0 0 6.3 126.2 47
S0 3535 1.400 0.1225 294 95.39 200 133.5 24.5 0 8.5 14%.6 55
S0 40x40 1.600 0.1600 38 95.39 200 152.6 32.0 0 11.1 173.5 63
S0 45:45 1.300 0.2025 43 95.39 200 171.7 40.6 0 14.1 198.2 71
DH 52.5x52.5 2.100 0.2756 ce2 95.39 200 200.3 55.2 0 19.2 236.3 8
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4.1-22

LOAD CAPACITY OF SINGLE SPUN PILE : BH-03 JOB No. : BSL-20-15985
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
0.25 0.0451 113 56.24 1le2 44 .2 7.9 0 2.6 49.5 13
0.30 0 07 163 56.24 1le2 53.0 11.4 0] 3.7 60.7 22
0.35 0.0%62 221 56.24 1le2 61.8 15.6 0] 5.1 72.3 26
0.40 0.1257 289 56.24 1le2 J0.7 20.3 0 6.6 34.4 30
0.45 0.1550 366 56.24 1le2 79.5 25.7 0 2.4 %6.8 34
0.50 0.1%63 452 56.24 1le2 88.3 31.8 0 10.4 109.8 38
0.60 0.2827 650 56.24 1le2 106.0 45.3 0 15.0 136.8 45
Pile Tip(m.) 0
0.25 0.785 0.0 113 c3.14 185 53.5 9.1 0 2.8 55%.8 22
0.30 0.54z2 0 163 c3.14 185 0d .2 13.1 0] 4.1 73.2 27
0.35 1.100 0. 221 c3.14 185 T4.9 17.8 0 5.5 87.2 32
0.40 1.257 0. 289 c3.14 185 85.6 23.2 0 7.2 101.6 36
0.45 1.414 0. 366 c3.14 185 96.3 29.4 0 9.1 116.6 41
0.50 1 ] 0. 452 c3.14 185 107.0 36.3 0 11.3 132.1 45
0.60 1 0. 650 c3.14 185 128.4 52.3 0 16.3 164.5 56
Pile Tip(m.) 0
0.25 0.0 113 82.17 211.5 o4 10.4 0] 3.0 71.9 27
0.30 0 163 82.17 211.5 77.4 15.0 0 4.4 88. 33
0.35 0.0 221 82.17 211.5 S0.4 20.3 0 6.0 104.7 38
0.40 0. 289 82.17 211.5 103.3 26.6 0 7.8 1z2z2.0 44
0.45 0. 366 82.17 211.5 116.2 33.6 0 9.9 139.9 50
0.50 0. 452 82.17 211.5 125.1 41.5 0 12.2 153.4 56
0.60 0. 650 82.17 211.5 154.5% 559.8 0 17.6 187.1 68
Pile Tip(m.) 0
0.25 0 0.0 113 95.39 200 T4.9 9.8 0 3.3 81.5 31
0.30 0 0 163 95.39 200 89.9 14.2 0] 4.7 99.3 37
0.35 1 0.0%62 221 95.39 200 104.9 19.3 0 c.4 117.7 43
0.40 1 0.1257 289 95.39 200 115.9 25.2 0 2.4 136.7 50
0.45 1 0.1550 366 95.39 200 134.9 31.9 0 10.6 156.1 56
0.50 1 0.1%63 452 95.39 200 145.8 39.3 0 13.1 176.1 63
0.60 1 0.2827 650 95.39 200 179.8 56.6 0 8.9 217.6 76
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4.1-23

LOAD CAPACITY OF SINGLE BORE PILE : BH-03 JOB No. BSL-20-159285
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24.00
0.30 0.%42 0.0707 170 46.34 162 43.7 11.4 0 3.9 51.2 8
0.35 1.100 0.0962 231 46.34 162 51.0 15.6 0 5.3 61.2 21
0.40 1.257 0.1257 302 46.34 162 58.2 20.3 0 6.9 71.6 24
0.50 1.571 0.1963 471 46.34 162 72.8 31.8 0 10.8 93.7 31
0.60 1.88 0.2827 679 46.34 162 87.4 45.8 0 15.6 117.5 8
0.80 2.513 0.5027 1206 46.34 162 116.5 81.4 0 27.7 170.1 51
1.00 3.142 0.7854 188 46.34 162 145.6 127.1 0 43.4 229.4 66
1.20 3.770 1.1310 2714 46.34 162 174.7 183.0 0 62.4 295.3 8
1.50 4.712 1.7671 4241 46.34 162 218.4 286.0 0 27.5 406.9 104
1.80 5.655 2.5447 6107 46.34 162 262.1 411.9 1 140.5 532.5 128
2.00 6.283 3.1416 7540 46.34 162 291.2 508.5 0 173.4 626.2 146
Pile Tip(m.) 26.00
0.30 0.%42 0.0707 170 56.85 185 53.6 13.1 0 4.2 62.4 22
0.35 1.100 0.0962 231 56.85 185 62.5 17.8 0 5.3 74.5 26
0.40 1.257 0.1257 302 56.85 185 71.4 23.2 0 7.5 87.1 30
0.50 1.571 0.1963 471 56.85 185 89.3 36.3 0 11.8 113.8 28
0.60 1.88 0.2827 679 56.85 185 107.2 52.3 0 17.0 142.5 47
0.80 2.513 0.5027 1206 56.85 185 142.9 33.0 0 30.2 205.7 64
1.00 3.142 0.7854 188 56.85 185 178.6 145.3 0 47.1 276.8 82
1.20 3.770 1.1310 2714 56.85 185 214.3  208.2 0 7.9 355.7 102
1.50 4.712 1.7671 4241 56.85 185 267.9 326.%9 0 106.0 88.7 122
1.80 5.655 2.5447 6107 56.85 185 321.5 470.7 0 152.7  €39.5 164
2.00 6.283 3.1416 7540 56.85 185 357.2  581.1 0 8s8. 749.8 187
Pile Tip(m.) 28.00
0.30 0.%42 0.0707 170 68.62 212 64.7 15.0 0 4.6 75.0 27
0.35 1.100 0.0962 231 68.62 212 75.4 20.3 0 6.2 89.6 32
0.40 1.257 0.1257 302 68.62 212 86.2 26.6 0 8.1 104.7 37
0.50 1.571 0.1963 471 68.62 212 107.8 41.5 0 12.7 136.6 47
0.60 1.88 0.2827 679 68.62 212 129.3 59.8 0 1s. 170.8 57
0.80 2.513 0.5027 1206 68.62 212 172.4 106.3 0 32.6 246.2 75
1.00 3.142 0.7854 188 68.62 212 215.6 166.1 0 50.% 330.8 102
1.20 3.770 1.1310 2714 68.62 212 258.7 23%.2 0 73.3 424.6 126
1.50 4.712 1.7671 4241 68.62 212 323.3  373.8 0 114.5 582.6 164
1.80 5.655 2.5447 6107 68.62 212 88.0 538.2 0 164.9  761.3 206
2.00 6.283 3.1416 7540 68.62 212 431.1 664.4 0 203.6 8%2.0 225
Pile Tip(m.) 30.00
0.30 0.%42 0.0707 170 75.23 200 75.3 14.2 0 4.9 34.6 31
0.35 1.100 0.0962 231 759.93 200 87.% 19.3 0 6.7 100.5 36
0.40 1.257 0.1257 302 759.93 200 100.4 25.2 0 8.7 116.9 42
0.50 1.571 0.1963 471 759.93 200 125.6 39.3 0 13.7 151.2 52
0.60 1.88 0.2827 679 75.23 200 150.7 56.6 0 19.7 187.6 63
0.80 2.513 0.5027 1206 759.93 200 200.9% 100.7 0 35.0 266.6 86
1.00 3.142 0.7854 188 759.93 200 251.1 157.3 0 54.7 353.8 109
1.20 3.770 1.1310 2714 759.93 200 301.3 226.6 0 78.7 449.2 122
1.50 4.712 1.7671 4241 759.93 200 376.7 354.0 0 123.0 607.7 169
1.80 5.655 2.5447 6107 759.93 200 452.0 509.8 0 177.1  784.7 208
2.00 6.283 3.1416 7540 759.93 200 502.2  629.4 0 212.7 912.% 224
Pile Tip(m.) 32.00
0.30 0.%42 0.0707 170 91.68 210 86.4 14.8 0 5.3 96.0 35
0.35 1.100 0.0962 231 91.68 210 100.8 20.2 0 7.2 113.8 41
0.40 1.257 0.1257 302 91.68 210 115.2 26.4 0 9.3 132.2 47
0.50 1.571 0.1963 471 91.68 210 144.0 41.2 0 14.6 170.6 59
0.60 1.88 0.2827 679 91.68 210 172.8 59.3 0 21.0 211.1 72
0.80 2.513 0.5027 1206 91.68 210 230.4 105.5 0 37.4 2988.5 57
1.00 3.142 0.7854 188 91.68 210 8s8. 164.9 0 58.4 394.4 123
1.20 3.770 1.1310 2714 91.68 210 345.6 237.4 0 84.1 438.9 145
1.50 4.712 1.7671 4241 91.68 210 432.0 370.9 0 131.5 671.5 130
1.80 5.655 2.5447 6107 91.68 210 518.4 534.1 0 189.3  263.2 222
2.00 6.283 3.1416 7540 91.68 210 576.0 €59.4 0 233.7 1001.7 260
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4.1-24

LOAD CAPACITY OF SINGLE BORE PILE : BH-03 JOB No. BSL-20-15985
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 34.00
0.30 0.%42 0.0707 170 104.85 263 9g8.8 3.6 0 5.6 111.8 41
0.35 1.100 0.0%62 231 104.85 263 115.3 25.3 0 7.6 133.0 459
0.40 1.257 0.1257 302 104.85 263 131.8 33.1 0 10.0 154.9 56
0.50 1.571 0.1963 471 104.85 263 1e4.7 51.7 0 15.6 200.9 71
0.60 1.88 0.2827 679 104.85 263 197.¢6 74.5 0 22.4 245.7 26
0.80 2.513 0.5027 1206 104.85 263 263.5 132.4 0 39.8 356.1 119
1.00 3.142 0.7354 188 104.85 263 329.4 206.9 0 62.2 4741 152
1.20 3.770 1.131¢ 2714 104.85 263 385.3 297.9 0 89.6 603.6 188
1.50 4.712 1.7671 4241 104.85 263 4541 465.5 0 140.0 819.6 244
1.80 5.655 2.5447 6107 104.85 263 582.9 670.3 0 201.5 106l.¢ 304
2.00 6.283 3.1l41¢ 7540 104.85 263 658.8 827.5 0 248.3 1237.5 346
Pile Tip(m.) 36.00
0.30 0.942 0.0707 170 120.52 300 113.¢6 21.z2 0 5.9 128.9 43
0.35 1.100 0.0%962 231 120.52 300 132.5 3.9 0 8.1 153.3 56
0.40 1.257 0.1257 302 120.52 300 151.5 37.7 0 10.6 178.6 &5
0.50 1.571 0.1%63 471 120.52 300 189.3 3.9 0 16.5 231.7 83
0.60 1.88 0.2827 679 120.52 300 227.2 24.8 0 23.8 88.3 101
0.80 2.513 0.5027 1206 120.52 300 302.9 150.8 0 42.2 £11.5 139
1.00 3.142 0.7354 188 120.52 300 378.6 235.¢6 0 66.0 5438.3 180
1.20 3.770 1.131¢ 2714 120.52 300 454 .4 339.3 0 $5.0 698.7 222
1.50 4.712 1.7671 4241 120.52 300 568.0 530.1 0 148.4 545.7 291
1.80 5.655 2.5447 6107 120.52 300 681.5 TE3.4 0 213.83 1231.2 364
2.00 6.283 3.1l41¢ 7540 120.52 300 757.3 S42.5 0 263.9 1435.9 416
Pile Tip(m.) 38.00
0.30 0.942 0.0707 170 137.86¢ 300 129.9 21.z2 0 6.3 144.9 54
0.35 1.100 0.0962 231 137.86¢ 300 151.¢6 3.9 0 8.5 171.9 &4
0.40 1.257 0.1257 302 137.86¢ 300 173.2 37.7 0 11.2 1959.8 73
0.50 1.571 0.1%63 471 137.86¢ 300 2l6.6 3.9 0 17.4 258.0 93
0.60 1.88 0.2827 679 137.86¢ 300 259.9 24.8 0 25.1 31%5.¢ 113
0.80 2.513 0.5027 1206 137.8¢ 300 346.5 150.8 0 44,68 452.6 154
1.00 3.142 0.7354 188 137.8¢ 300 433.1 235.¢6 0 69.7 585.0 198
1.20 3.770 1.131¢ 2714 137.8¢ 300 515.7 339.3 0 100.4 758.6 243
1.50 4.712 1.7671 4241 137.8¢ 300 649.7 530.1 0 156.9 1022.9 315
1.80 5.655 2.5447 6107 137.8¢ 300 779.6 TE3.4 0 226.0 1317.0 391
2.00 6.283 3.1l41¢ 7540 137.8¢ 300 Be6.2 S42.5 0 279.0 152%.7 4453
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4.1-25
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4.1-28

LOAD CAPACITY OF SINGLE I- PILE : BH-04 JOB No. : B3L-20-15585
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24
I 18x18 0.388 0. 66 56.58 128 50.2 3.5 0 1.5 52.2 20
I 22x22 1.091 0. 93 56.58 128 61.7 4.5 0 2.1 0d.5 25
I Zox26 1.309 0 117 56.58 128 T4.1 6.3 0 2.7 77.6 29
I 30x30 1.498 0. 158 56.58 128 34.7 2.4 0 3.6 89.5 34
I 35x35 1.755 0. 211 56.58 128 95.3 11.3 0 4.5 105.7 39
I 40x40 1.975 0. 2598 56.58 128 111.7 15.9 0 6.8 120.8 44
I 45:45 2.222 0.15 372 56.58 128 125.7 19.8 0 8.6 137.0 50
Pile Tip(m.) 26.00
I 18x18 0.388 0. 66 68.13 226 60.5 6.2 0 1.6 65.1 25
I 22x22 1.091 0. 93 68.13 226 T4.3 8.7 0 2.3 80.8 31
I Zox26 1.309 0. 117 68.13 226 89.2 11.1 0 2.5 97.3 37
I 30x30 1.498 0. 158 68.13 226 10z2.0 14.9 0 4.0 113.0 43
I 35x35 1.755 0. 211 68.13 226 115.¢6 19.9 0 5.3 134.2 51
I 40x40 1.975 0. 2598 68.13 226 134.5 28.1 0 7.4 155.2 58
I 45:45 2.222 0. 372 68.13 226 151.4 35.1 0 9.3 177.2 65
Pile Tip(m.) 28.0
I 18x18 0.388 0. 66 86.15 255 76.5 7.0 0 1.8 81.7 32
I 22x22 1.091 0. 93 86.15 255 S4.0 9.9 0 2.5 101.4 39
I Zox26 1.309 0. 117 86.15 255 11z2.8 12.5 0 3.2 122.1 47
I 30x30 1.498 0 158 86.15 255 125.0 16.8 0 4.3 141.¢6 54
I 35x35 1.755 0. 211 86.15 255 151.2 22.5 0 5.7 1le8.0 o4
I 40x40 1.975 0. 2598 86.15 255 170.1 31.6 0 8.0 193.7 73
I 45:45 2.222 0. 372 86.15 255 191.5 39.5 0 10.0 220.9 82
Pile Tip(m.) 30.0
I 18x18 0.388 0. 66 103.22 221 91.7 6.1 0 1.9 $5.8 37
I 22x22 1.091 0. 93 103.22 221 11z2.6 8.5 0 2.7 118.5 45
I Zox26 1.309 0 117 103.22 221 135.1 10.8 0 3.4 142.5 55
I 30x30 1.498 0. 158 103.22 221 154.¢6 14.6 0 4.6 164.5 63
I 35x35 1.755 0. 211 103.22 221 181.2 19.4 0 6.1 1%4.5 T4
I 40x40 1.975 0. 2598 103.22 221 203.8 27.3 0 8.6 222.5 24
I 45:45 2.222 0. 372 103.22 221 225.4 34.2 0 10.8 252.8 S5
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4.1-29

LOAD CAPACITY OF SINGLE SQUARE PILE : BH-04 JOB No. : BSL-20-159%85
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24,00
SQ 18=x18 0.720 0.0324 78 56.5 128 40.7 4.1 0 1.8 43.1 le6
SQ 22x22 0.880 0.04c4 116 56.58 128 49.3 6.2 0 2.7 53.3 20
SQ Z26xZ26 1.040 0.0676 le2 56.58 128 58.8 8.7 0 3.7 03.8 23
SO 30x30 1.200 0.0%00 216 56.58 128 67.9 11.5 0 5.0 T4.4 27
SQ 35x35 1.400 0.1225 294 56.58 128 79.2 15.7 0 6.8 88. 31
S0 40x40 1.600 0.1600 384 56.58 128 90.5 20.5 0 8.8 10z.2 36
S0 45=x45 1.300 0.2025 43 56.58 128 101.8 25.9 0 11.2 116.6 40
DH 52.5x52.5 2.100 0.2756 ce2 56 128 118.8 35.3 0 15.2 138.9 46
Pile Tip(m.) 26.00
S0 18=x18 0.720 0.0324 3 68.13 226 45 7.3 0 1.9 54.4 21
SQ 22x22 .38 0.04c4 116 13 226 60 11.0 0 2.5 8.0 25
SQO 26xZ26 1.040 0.0676 le2 68.13 226 71 15.3 0 4.1 82.1 30
SO 30x30 1.200 0.0%00 216 13 226 8 20.4 0 5.4 96.7 35
S0 3535 1.400 0.1225 294 68.13 226 g5 27.7 0 7.4 115.8 4z
S0 40x40 1.600 0.1600 38 68.13 226 109 36.2 0 S.6 135.6 3
S0 45:45 1.300 0.2025 43 13 226 123 45.3 0 12.2 156.3 55
DH 52.5x52.5 2.100 0.2756 ce2 13 226 143 0Z.4 0 16.5 88.9 (513
Pile Tip(m.) 28.00
S0 18=x18 0.720 0.0324 3 6.15 255 02 8.3 0 2.1 08.2 26
SQ 22x22 .38 0.04c4 116 86.15 255 76 12.4 0 3.1 85.0 32
SQO 26xZ26 1.040 0.0676 le2 86.15 255 S0 17.3 0 4.4 10z2.5 3
SO 30x30 1.200 0.0%00 216 86.15 255 103 23.0 0 5.8 120.5 45
S0 3535 1.400 0.1225 294 86.15 255 121 31.3 0 7.9 143,89 53
S0 40x40 1.600 0.1600 38 86.15 255 138 40.8 0 10.4 168.3 6l
S0 45:45 1.300 0.2025 43 86.15 255 155 51.7 0 13.1 193.6 70
DH 52.5x52.5 2.100 0.2756 ce2 15 255 181 70.3 0 17.9 233.4 8
Pile Tip(m.) 30.00
S0 18=x18 0.720 0.0324 3 103.22 221 T4.3 7.1 0 2.3 79.2 30
SQ 22x22 .38 0.04c4 116 103.22 221 90.8 10.7 0 3.4 g8.1 37
SQO 26xZ26 1.040 0.0676 le2 103.22 221 107.3 14.9 0 4.7 117.5 44
SO 30x30 1.200 0.0%00 216 103.22 221 123.9 19.8 0 6.3 137.4 51
S0 3535 1.400 0.1225 294 103.22 221 144.5 27.0 0 8.5 163.0 60
S0 40x40 1.600 0.1600 38 103.22 221 165.1 35.3 0 11.1 189.3 69
S0 45:45 1.300 0.2025 43 103.22 221 185.8 447 0 14.1 216.3 3
DH 52.5x52.5 2.100 0.2756 ce2 103.22 221 2l16.8 60.8 0 19.2 258.3 g2
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4.1-30

LOAD CAPACITY OF SINGLE SPUN PILE : BH-04 JOB No. : BSL-20-15985
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
0.25 0.0451 113 56.58 128 44 .4 6.3 0 2.6 45.1 13
0.30 0 07 163 56.58 128 53.3 9.0 0] 3.7 SE.e 21
0.35 0.0%62 221 56.58 128 02.2 12.3 0 5.1 0%.4 25
0.40 0.1257 289 56.58 128 71.1 16.1 0 6.6 80.5 23
0.45 0.1550 366 56.58 128 80.0 20.4 0 2.4 91.9 32
0.50 0.1%63 452 56.58 128 88.9 25.1 0 10.4 103.6 35
0.60 0.2827 650 56.58 128 106.6 36.2 0 15.0 127.%9 42
Pile Tip(m.) 0
0.25 0.785 0.0 113 68.13 226 53.5 11.1 0 2.8 0l1.8 23
0.30 0.54z2 0 163 68.13 226 0d .2 16.0 0] 4.1 7Je.1 23
0.35 1.100 0. 221 68.13 226 T4.9 21.8 0 5.5 g1.2 33
0.40 1.257 0. 289 68.13 226 85.6 28.5 0 7.2 106.8 38
0.45 1.414 0. 366 68.13 226 96.3 36.0 0 9.1 123.2 44
0.50 1 ] 0. 452 68.13 226 107.0 44.5 0 11.3 140.2 45
0.60 1 0. 650 68.13 226 128.4 0d.0 0 16.3 176.2 6l
Pile Tip(m.) 0
0.25 0.0 113 86.15 255.2 67 12.5 0] 3.0 77.1 29
0.30 0 163 86.15 255.2 81.2 18.0 0 4.4 S4.8 35
0.35 0.0 221 86.15 255.2 S4.7 24.6 0 6.0 113.3 42
0.40 0. 289 86.15 255.2 108.3 32.1 0 7.8 132.5 43
0.45 0. 366 86.15 255.2 121.8 40.6 0 9.9 152.5 55
0.50 0. 452 86.15 255.2 135.3 50.1 0 12.2 173.2 62
0.60 0. 650 86.15 255.2 lcz.4 T72.2 0 17.6 217.0 76
Pile Tip(m.) 0
0.25 0 0.0 113 103.22 221 1 10.8 0 3.3 88.06 33
0.30 0 0 163 103.22 221 3 15.6 0] 4.7 108.2 40
0.35 1 0.0%62 221 103.22 221 5 21.2 0 c.4 128.3 47
0.40 1 0.1257 289 103.22 221 7 27.7 0 2.4 145.0 55
0.45 1 0.1550 366 103.22 221 .9 35.1 0 10.6 To0.4 62
0.50 1 0.1%63 452 103.22 221 162.1 43.3 0 13.1 1%2.3 69
0.60 1 0.2827 650 103.22 221 1%4.6 62.3 0 8.9 238.0 24
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LOAD CAPACITY OF SINGLE BORE PILE : BH-04 JOB No. BSL-20-159285
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24.00
0.30 0.%42 0.0707 170 47.27 128 446 2.0 0 3.9 43,7 8
0.35 1.100 0.0962 231 47.27 128 52.0 12.3 0 5.3 53.0 20
0.40 1.257 0.1257 302 47.27 128 59.4 16.1 0 6.9 68.5 23
0.50 1.571 0.1963 471 47.27 128 74.3 25.1 0 10.8 88.5 23
0.60 1.88 0.2827 679 47.27 128 85.1 36.2 0 15.6 108.7 35
0.80 2.513 0.5027 1206 47.27 128 118.8 64.3 0 27.7 155.4 46
1.00 3.142 0.7854 188 47.27 128 148.5 100.5 0 43.4 205.6 56
1.20 3.770 1.1310 2714 47.27 128 178.2 144.7 0 62.4 260.5 67
1.50 4.712 1.7671 4241 47.27 128 222.8 226.1 0 27.5 351.3 8
1.80 5.655 2.5447 6107 47.27 128 267.3 325.6 1 140.5 451.4 96
2.00 6.283 3.1416 7540 47.27 128 297.0 402.0 0 173.4 525.6 106
Pile Tip(m.) 26.00
0.30 0.%42 0.0707 170 56.299 226 53.7 16.0 0 4.2 65.5 24
0.35 1.100 0.0962 231 56.99 226 62.7 21.8 0 5.3 8.7 28
0.40 1.257 0.1257 302 56.299 226 71.6 8.4 0 7.5 92.5 32
0.50 1.571 0.1963 471 56.99 226 89.5 44.5 0 11.8 122.2 42
0.60 1.88 0.2827 679 56.99 226 107.4 64.0 0 17.0 154.5 52
0.80 2.513 0.5027 1206 56.99 226 143.2 113.8 0 30.2 226.9 73
1.00 3.142 0.7854 188 56.299 226 179.1  177.8 0 47.1 308.7 56
1.20 3.770 1.1310 2714 56.299 226 214.9%  256.0 0 7.9 403.1 121
1.50 4.712 1.7671 4241 56.299 226 268.6 400.1 0 106.0 562.6 161
1.80 5.655 2.5447 6107 56.299 226 322.3  576.1 0 152.7  745.7 207
2.00 6.283 3.1416 7540 56.299 226 358.1  711.2 0 8s8. 880.8 229
Pile Tip(m.) 28.00
0.30 0.%42 0.0707 170 70.81 255 66.7 8.0 0 4.6 80.2 25
0.35 1.100 0.0962 231 70.81 255 77.% 24.5 0 6.2 96.2 35
0.40 1.257 0.1257 302 70.81 255 89.0 32.1 0 8.1 112.9 40
0.50 1.571 0.1963 471 70.81 255 111.2 50.1 0 12.7 148.6 52
0.60 1.88 0.2827 679 70.81 255 133.5 72.1 0 1s. 187.3 64
0.80 2.513 0.5027 1206 70.81 255 178.0 128.3 0 32.6 273.6 S0
1.00 3.142 0.7854 188 70.81 255 222.4 200.4 0 50.% 371.¢9 118
1.20 3.770 1.1310 2714 70.81 255 266.9 88.6 0 73.3 482.2 145
1.50 4.712 1.7671 4241 70.81 255 333.7 450.9 0 114.5 €70.0 185
1.80 5.655 2.5447 6107 70.81 255 400.4  €49.3 0 164.9 s84.8 255
2.00 6.283 3.1416 7540 70.81 255 444.9  801.6 0 203.6 1042.9 285
Pile Tip(m.) 30.00
0.30 0.%42 0.0707 170 84.22 220 79.4 15.6 0 4.9 30.0 33
0.35 1.100 0.0962 231 84.22 220 92.6 21.2 0 6.7 107.1 39
0.40 1.257 0.1257 302 84.22 220 105.8 27.7 0 8.7 124.8 45
0.50 1.571 0.1963 471 84.22 220 132.3 43.3 0 13.7 161.9 57
0.60 1.88 0.2827 679 84.22 220 158.8 62.3 0 19.7 201.4 §9
0.80 2.513 0.5027 1206 84.22 220 211.7 110.8 0 35.0 287.5 54
1.00 3.142 0.7854 188 84.22 220 264.6 173.2 0 54.7 383.1 120
1.20 3.770 1.1310 2714 84.22 220 317.5 245.3 0 78.7 88.1 148
1.50 4.712 1.7671 4241 84.22 220 396.9  38%9.6 0 123.0 663.5 182
1.80 5.655 2.5447 6107 84.22 220 476.3 561.0 0 177.1 860.2 228
2.00 6.283 3.1416 7540 84.22 220 529.2  6%92.6 0 218.7 1003.1 270
Pile Tip(m.) 32.00
0.30 0.%42 0.0707 170 97.38 277 91.8 19.6 0 5.3 106.1 39
0.35 1.100 0.0962 231 97.38 277 107.1 26.7 0 7.2 126.6 45
0.40 1.257 0.1257 302 97.38 277 122.4 34.9 0 9.3 147.5 54
0.50 1.571 0.1963 471 97.38 277 153.0 54.5 0 14.6 192.8 68
0.60 1.88 0.2827 679 97.38 277 183.6 78.4 0 21.0 241.0 84
0.80 2.513 0.5027 1206 97.38 277 244.3  139.4 0 37.4 346.8 116
1.00 3.142 0.7854 188 97.38 277 305.%  217.¢9 0 58.4 465.4 151
1.20 3.770 1.1310 2714 97.38 277 367.1 313.7 0 84.1 5%6.7 188
1.50 4.712 1.7671 4241 97.38 277 452.%  4%90.2 0 131.5 817.7 248
1.80 5.655 2.5447 6107 97.38 277 550.7 705.9 0 189.3 1067.3 313
2.00 6.283 3.1416 7540 97.38 277 611.9 871.5 0 233.7 1249.7 360
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LOAD CAPACITY OF SINGLE BORE PILE : BH-04 JOB No. BSL-20-15985
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 34.00
0.30 0.%42 0.0707 170 111.89 257 105.5 3.1 0 5.6 118.0 44
0.35 1.100 0.0%62 231 111.89 257 123.0 24.7 0 7.6 140.1 51
0.40 1.257 0.1257 302 111.89 257 140.¢6 32.3 0 10.0 162.9 59
0.50 1.571 0.1963 471 111.89 257 175.8 50.4 0 15.6 210.6 75
0.60 1.88 0.2827 679 111.89 257 210.9 72.6 0 22.4 261.1 91
0.80 2.513 0.5027 1206 111.89 257 281.2 12%.0 0 39.8 370.4 124
1.00 3.142 0.7354 188 111.89 257 351.5 201.¢6 0 62.2 490.9 159
1.20 3.770 1.131¢ 2714 111.89 257 421.8 25%0.3 0 89.6 622.6 195
1.50 4.712 1.7671 4241 111.89 257 527.3 453.6 0 140.0 240.9 252
1.80 5.655 2.5447 6107 111.89 257 632.7 653.2 0 201.5 1084.4 313
2.00 6.283 3.1l41¢ 7540 111.89 257 703.0 30e.4 0 248.3 1260.6 355
Pile Tip(m.) 36.00
0.30 0.942 0.0707 170 125.40 300 118.2 21.z2 0 5.9 133.5 50
0.35 1.100 0.0%962 231 125.40 300 137.9 3.9 0 8.1 158.7 59
0.40 1.257 0.1257 302 125.40 300 157.¢6 37.7 0 10.6 134.7 &8
0.50 1.571 0.1%63 471 125.40 300 197.0 3.9 0 16.5 235.4 26
0.60 1.88 0.2827 679 125.40 300 236.4 24.8 0 23.8 257.4 105
0.80 2.513 0.5027 1206 125.40 300 315.2 150.8 0 42.2 £423.7 144
1.00 3.142 0.7354 188 125.40 300 3584.0 235.¢6 0 66.0 563.6 186
1.20 3.770 1.131¢ 2714 125.40 300 472.7 339.3 0 $5.0 717.0 230
1.50 4.712 1.7671 4241 125.40 300 580.9 530.1 0 148.4 972.6 300
1.80 5.655 2.5447 6107 125.40 300 709.1 TE3.4 0 213.8 1258.8 375
2.00 6.283 3.1l41¢ 7540 125.40 300 787.9 S42.5 0 263.9 1466.5 428
Pile Tip(m.) 38.00
0.30 0.942 0.0707 170 142.68 300 134.5 21.z2 0 6.3 145.4 56
0.35 1.100 0.0962 231 142.68 300 156.9 3.9 0 8.5 177.2 13
0.40 1.257 0.1257 302 142.68 300 179.3 37.7 0 11.2 205.8 76
0.50 1.571 0.1%63 471 142.68 300 224.1 3.9 0 17.4 265.6 96
0.60 1.88 0.2827 679 142.68 300 269.0 24.8 0 25.1 328.7 116
0.80 2.513 0.5027 1206 142.68 300 358.6 150.8 0 44,68 4E4.8 159
1.00 3.142 0.7354 188 142.68 300 448.3 235.¢6 0 69.7 6l4.1 204
1.20 3.770 1.131¢ 2714 142.68 300 537.9 339.3 0 100.4 776.8 250
1.50 4.712 1.7671 4241 142.68 300 672.4 530.1 0 156.95 1045.¢ 324
1.80 5.655 2.5447 6107 142.68 300 B06.9 TE3.4 0 226.0 1344.3 402
2.00 6.283 3.1l41¢ 7540 142.68 300 8%6.5 S42.5 0 279.0 1560.0 457

Fils:V:\G2 GEOTECHNICAL\SCOIL BORING\BE3L-20-xxxx\BESL-20-15%85 U aanilinuuzu wazfsuradau avasudail rdn (wewd a.

aunsilsing) \cal\BH-04



4.1-33

GO-HAGO=HANTEDY, (ELULLLATR b ERARLM) BULE [MSMESLE ENBL DT ARMLUNLUE WAL §H6GT ~0Z-"TSH\KX KX 0Z- TSN ONT U0 TIOSNTYOIINHIHLOHS

S0-H™

T VFE G0 5 96 64 G0 5 ag 6 a5°0 LAl aT-o PAEH 05 96T dM s aT 5% 00°9F TE
ST FE GEPR OF "84 GZ PR ae GE 6570 £ltee 0g T PAEH 65 6T dM s a0 5% 09°ER 0
ENRA GLTEV TG G4 GLTER 6E 6E (V=R - 0g T asuag Alep Po 06T dM (NYS 05 EF 0072 6
9gTe GETTR T8 24 GETTR 6E v 2970 - 0g T asuag Alep a9 LeT dM (NYS a0rZF  05°0F 8z
Fe'6g GLTHE 69769 GLTHE o af ¥arto - 0g T asuag Alep £4 26T dM (NYS 05 0F 00°6E LE
8g78¢ GZ8E £8°99 GZ "8E LE £E G970 - 0g T asuag Alep 05 06T dM (NYS 006 0§°LE =
£27LE GL9E 86 "E9 GLT9E ae qE L9°0 - 0g T asuag Alep 25 06T dM ANYS 06°LE 00°9E GZ
£8°52 GZT45E a0 19 GZ "GE o LV 8970 - 0g T asuag Alep 69 96T dM ANYS 00 9E 05°FE Ve
v "re GLTEE G184 GLTEE T £9 0Lt - 0g T asuag Alep Gi 6T dM (NYS 05 °FE 00°EE £C
LetZg GZ ZE 285G GZ "ZE 6E 6E 2Lt - 0g T asuag Alep Pa 96T dM (NYS 00"€E 0§9°TE 2z
161 GLT0E Qg 249 GLT0E - - - G202 0g T PAEH ¥a a6 T v P 05 TE 00°0€E Tz
aT o0g GZ°68 GEalk GZ'6E - - - g£° 81 0g T PAEH 6l 06T g P g00E 05782 0z
08 8T GLTLE G579 GLTLE - - - 28701 0g T J3T38 Aden 6 et b P 05 82 00°LZ 6T
2G97LT GZ°9¢ LLTER GZ 92 - - - 006 0g T 337138 Axep e 9871 af a0 Le 05" 5¢ a1
az af GLRE TO T Gi BT - - - a0l 05°T 33738 Axen 67 281 ov 05762 00" ke L1
66°FT G2 eg vZac Gz €L - - - TARE 051 paeH 0% a8l az 00°Fe 05722 91
L9TET GLTTE FA TR GLTTE - - - £9 0g T PAEH (3 Latl iy a5 "¢ a0t e 51
9E"ZT G202 £9°ZE GZ 02 - - - 0501 0g T 337138 Axep a¢ 9871 v a0t e 0561 Tl
TT'TT GLTaT 98762 GL 8T - - - £9°G 0g T F4T35 g £8°1 0e 0561
20707 GETLT LETLe GEZ LT - - - LBl 0g T 1jos Axap 291 GE 00" al
P 6 GLTST (512 GLTST - - - Letl 0g T 1jos Axap G501 LS 05791
G228 GETPT 0522 GZTPT - - - 9071 0g T 1jos Axap Fal ¥a 0051
PETL GLTET 6002 GLTZT - = - 28ta 06°T 3jog Axan LG71 ag 05 el
£57°9 GETTT gL LT GZUTT - - - G670 0g T 1jos Axap 2501 25 a0zl
aLg GLT6 GF°S5T GLTH - - - Li0 0g T 1jos Axap 4571 G5 0501
8P G228 OT"ET G248 - - - Li0 0g T 1jos Axap 9571 a5 a0 6
20 p GLT9 L4707 GLT9 - - - ar-o 0g T 1jos Axap A £9 a5 L
£T € 24 ae°a G2 g - - - 2l 0g T 1jos Axap 59°1 G5 009
L1e GL'E 266G SLTE - - - FO°T 051 3jos Axap £9°1 56 05" ¥
TE'T GZ'¢ RIS GZ ¢ - - - G870 0g T 1jos Axap [ 25 00"
LP 0 GLT0 [ GLT0 - - - 0570 0g T 1jos Axap a8l 0g AX'ID a5 1
! [ R ETVEY) | “ I I
| (u/3) Toso 1(u/3) ‘oAl N:EE JH uD (/)| | ag/smorq) | (W/3) bTomi 5 | o3 wox g
m ornssera m m omssexg | 24T PTH m (u) 1 m Agrsusq ‘Teu m mw&ma S ‘ON
i HOPINCTSAC | Sanssaag “Gﬂ_uﬁ_...n_uﬂbo 3e yideq x0j0®R ns | sseuyOTYL: IO Apusgstsuon NeLdS — — (u) uaded TaleT
H H exog | UoTIDOTTON ] ! ] ]
H SATIOSIE | 1 Te 3oL H i i H
WO06°T = HIAEd ~IMD
NOIIIANCO OII¥ILS HWNSSY ¥ HASYD SHATARYIYd TI0S ANV WHIAS dEIaxyI
HANSSHAd NITANIIHAO ANY MINSSHAd Hdod I ¢ X9 QASKTYNY
ds Ad LNdHT GE6GT-02-"T15d : ‘ON dor
0z ABW G HI¥d SLULENLAHMISLANE MMOLNELILE LEAMLANALE ¢ NOIINOOT
GO-Hd ON 9NI¥O™ (xaTdwo) roTusg) eepLnavnANBLENRMILAALEEBLRUMAGNRE Iodrodd

- SHHLEWVYIVYd TIOS ANV WHLAS dEdHAVI A0 NOILV.LOAWOD




4.1-34

GO-HENTEOY, (ELULLMLEATE " b EMELM) WYL (U MESLE NERISLIDEA Y AHRUIILUE WAL §8651-0Z- TS \¥XXX-0Z-"TSE\INIHOE TIOS Y TY DI NHIHLOHS

SAEF R |

‘uths/suol  gog ueyl asjesldb jou pesn aq pTnoys pues ut ab SUAVIHH A {LG6T) UOSUTTOL 18]y Jo0joed UOTsAUPY o SMUVIWHY
G 8t 08°0 0T Gk 9¢

- - - - - - - E1°¢Z 899 08°0 00°GF SHEHEHE S - - - ae - - €1°¢2 e
07005  PpTEE LTI 00°T 6E P9 - - - - PGS 080 0G°Ep {9°26T GLVT €86 LE"D CYRAS 6E - - - 67
0°005 60728 41T 00°T 6E 89 - - - - €5 08°0  00°Zp 26 TLLT ZTCVT 06 LE"D 9 ' TE 6E - - - az
07005  £9°0£  9£T 00°T 0F €4 - - - - T 08°0 0G°0F 08°€9T 9% "E£T L6°8 9£°0 V662 oF - - - Lz
07005  GZ°6Z LL 00T LE 0§ - - - - 6F  08°0 00°6E PET0ST 9821 L5678 0o 85482 LE - - - az
07005 06 °LE g6 00°'T 8 Z§ - - - - Lh 0870 0G°LE ar "LET 9Z°ZT a1°8 gaero €2 1LZ ae - - - 57
0°005  §5°9Z  9E€T 00°T 0F 69 - - - - GF 08°0  00°9€ Z2°GZT 19711 pLL 9£°0 €862 or - - - Ve
0°005  TT'SZ 89T 00°T TF 6L - - - - €F 0870 0G°PE 09°€TT ¥6 0T 62 L FETD o " ve g - - - €z
07005  69°EZ  TZL 00°T 6£ PG - - - - TP 08°0 00°€E 99 20T PEOT 68°9 LE"D L6 €T 6E - - - 7z
- - - - 00°9€2  GL7EG 6 52702 6E  08°0 05°T€ ZE°¢6 9L°ET - - - - 1678 Zr o 52702 12
- - - - GT°8TZ  8L70%G 6 8£°8T 09 0§°0 00°0€ LSU6L 85°TT - - - - 2oL Zr°o 8et 8T oz
- - - - 08°GFPT  £6°LY 6 88707 LS 0§°0 05°8Z 66719  £8°L - - - - ze's ar-o a8 0T &l
- - - - LT°9ET LT GP 6  00'6 PG 0§°0 00°LE 9T 09 9T 4 - - - - LT £5°0 00°6 gt
- - - - GZTOPT et 6 88707 €L GE°0 05°GZ 00°€S €874 - - - - ze's ar-o a8 0T 4T
- - - - 06°0FT  G9°6E 6 S2°TT 69 GE°0  00°bE LTSy €604 - - - - 62°9 Lyeo GZTTT ol
- - - - GPUTRPT €879 6 E£9°TT P9 GE'0  05°ZF FZrLE  Zo°g - - - - 5e°5 ap 0 91T §T
- - - - 257821 Z0°pE 6 0§°0T 09 G20 00°T% 226 LU - - - - GT'g 610 05°0T BT
- - - - 9818 £z e 6  £9°5 95 GE'0 0§°6T 05°12  28°'g - - - - ga°g 69°0 £9°9 €1
- - - - 24T 6182 6  LP'T TS GET0 00°8T go°gT  9r'¢ - - - - [N 46°0 LTzt
- - - - 6 " LE 90°9¢ 6  LET AP GET0 0§°9T Z5°€T 18T - - - - [ AN 46°0 LT Tt
- - - - LE €L €L EE 6  90°T €F G20 00°GT GOCTT 96°T - - - - ot 46°0 90T ot
- - - - GO 87 Letle 6 28'0 6£ GE'0  0G'EL 0T°0T  22°1 - - - - T80 66°0 Z8°0 6
- - - - €092 26781 6  6L°0 PE  GET0  00°ZL aa°g IARES - - - - a0 66°0 6470 a
- - - - €0°€g [Z=R=R 6 TL0 0 GET0 05°0T TLtL G0°T - - - - 040 66°0 TL0 L
- - - - 99 07 LZWT 6 TL0 892 GET0 006 G9°9 GO°T - - - - 0L°0 6670 TL0 9
- - - - GG UET €6°TT 6 41’0 TZ gGE'0 0§74 09°G L0 - - - - a1°0 00°T a1°0 G
- - - - 0902 Z29°6 6 22T LT GE°0  00°9 £E°G  BLT - - - - 0z°1T 46°0 AN P
- - - - 0591 [ 6 vO'T €T SET0 0GR £6°¢  £9°'T - - - - Z0°T 46°0 ot S
- - - - GEZT 0L°v 6 S8°0 6 GE0 00°€ 00'g  9g°1 - - - - paco 66°0 Ga°0 z

- - - - £6°9 [ 6 0670 P GE0 05°T  FL'O PO - - - - 05°0 66°0 05°0 T .

(zu/3) ¢ (w/3) a4 (gu/3) AN\:_:\_M ns (ur) () m (u/3) 1 T°sF 1 (pwer dod o) 1ipurs-T) ¢ ((W/3) ‘dOH ieexbaa) (Zu/3) (0) (gu/3) m

Tojow q X 2INS ST ﬂ.n._un.__ a m aIanssaixd Tojoe g - ON m

sb a0D By | woy i ¢ 1as OP  juopumazonc| ON N 145 3o |‘yadeal | 3b 3o b s¥ o uSpINGISAO |  TYd sF uoTSSYPY | WS aohe!

Aonpeu Linkbit 8/} yaprml  drx | umg 3 SAT 3097 H i

anvs XY (a) | orra | anvs X¥ID |

G0-Hd HAIrd NFATIA A0 XITIOWAYD ONIEWAL dNH GO-HE HIId NEATYA J0 AIIOWAYD NOTIOTHA NIMS

052 I YOLOVA ONIYYHL aHd 052 dOLOYd NOLLOIHNA

LI A9 QISKTYNY

48 A9 LNANT GE65T-0Z-"154 ‘ON gor

0Z20Z-ABH-GT ALY A SLULEMLAAHRISEIAD MPLMELILE LELMLINALS NOIL¥DO'T

G0-Hd ON ONIdod (xa1dwop aoTuss) wepuntenanRLENfNAALERBLOUMARND Lodrodd

G0-HY -‘HTId NHATYd HO ALIDVAVD ODNIYUVYHA ONM ® NOILDIYA NIMS 40 NOILLV.LNOAWOD



4.1-35

GO-HAGO-HAN[E DY _"wrcrw_urwcr,_.ﬁm N EZVQ..._.S 18 Lk [LEAEELSLE MRS LIR2A FF_.SCG_.FGE WRLN A6 [-0Z-"TSaNXXNN 02~ TSHNONT H0d TIOSNTIYOINHIHLOHD Z0% i aaTTd

‘webs/suol gog ueyl asjesab jou pesn aq prnoys pues ut ef SV (LGET) UOSUTTOL @ J83Jy J030Bd UOTSaypy @ SYdVHEd
- - - - - - GLTET oY agto T 5% SEAFFARIEE S0 S - - - g - - GLTaT TE
- - - - - - ET"¢2 £°99 agto a0 5% SEAFFARIEE S0 S - - - ae - - £T°2¢ 0e
0 00E LTT a5 0 6E PO - - - - g agto 05 EF 89°08T SL°PT £87°6 LETD 9iLZe 6E = - - 67
0 00E aTT a5 0 6E 89 - - - - G ey agto a0z 676997 Z1 kT k6 LETD Qg "TE 6E = - - a7
0 00E 9eT 050 0F  EL - = - - a0y 080 ag 0 T8 TST SF "ET 68 ERa] Fe'6d o - - - LE
0 00E L a0 LE 09 - - - - a g agto 00 "6E GETHET 98721 LS8 aF o 845782 LE - - - a7
0 00E a6 a0 8eE  £29 - - - - 697 agto 06 LE ar "S9ZT 92721 ar-8 aen £Z27LE ae - - - q7
0 00E 9eT a0 oF 89 - - - - 0S¥ agto 00 "9g ZETETT T9°TT PLoL =R £8 752 o - - - pe
0 00E 11752 asT a0 Tk SL - - - - T°EF agto 05" FE TS "TOT ¥e 0T 6a" L FeE™D aF "ve T - - - €7
0 00E 69" EZ Tzt [URST ¥ B T SU ) - - - - [N agto 00 e L1906 PETOT 6879 LETD LeZg 6E - - - ZZ
- - - [U[0 =Tl GLTES 6 G202 PTeE agto 05 TE cet0g 207017 - - - - 8499 £E°0 G202 Tz
- - - GT 9TZ aL0g 6 GETET 0709 570 00 0g aE 0L LETH - - - - G279 FeE™D aE° 8T 0
- - - 08 GkT £6 L 6 a8 0T 0°LS 570 05 82 £6 709 GoC L - - - - 0L v £F o a8 0T 6T
- - - LT 92T LTTSF 6 a0'e  0°FS 570 00 L a8 "es  FL9 - - - - (IR af o 006 at
- - - GZTOPT ae"Zh 6 a8 0T 6724 GETO 05752 PLLY GoC L - - - - 0L v £F o a8 0T LT
- - - 06 "0pT G THE 6 GZTTT 9789 GETD a0 re 0L "oy GoC L - - - - 0L v ZF o GETTT 91
- - - GFTRT £87°9¢E 6 E9°TT £°F9 GETD 05 22 FPaTEE 624 - - - - Qg ZF o E9°TT qT
- - - 2578271 Z0°FE 6 50T 0709 GETD a0 T GET9Z 0879 - - - - PGP £F o 05°0T PT
- - - 9818 E2TTE 6 €975 LT84 GETD 05 6T G576l 68" - - - - Qg 850 =) €T
- - - LT 6F "8 6 LT BTN GETD a0 8T G9°PT Lote - - - - RS Fero LT ZT
- - - 6F " LE a0°'9g 6 LT TTLP GETD 05 9T a5 21 6L T - - - - 6T T Fero LT TT
- - - LZTEE £LTEE 6 a0't  6°Z¥F GETD 00°5T 6L 70T [SA - - - - a0t Fero 90T 0T
- - - Go98e LetTe 6 2870 978E GETD 05 ET 0£°6 PLOT - - - - 9L0 €60 2870 G
- - - £0'9g 26781 6 6L70 E7FE GETD a0 ZT GT "8 T " T - - - - Lo €60 6L70 a
- - - £0eg Por9T 6 TL0 0°0E GETD 05 0T GO L 660 - - - - 990 €60 TL0 I3
- - - 99°0¢ LETPT 6 TL 0 L7852 SE°0 006 a0 -9 6670 - - - = 990 £6°0 TL00 9
- - - GGTET E6°TT 6 L I ¥ I R A GETO 5" L Loy aoto - - - - - - ar-o G
- - - (V=R = 6 ce'T  TTAT GETD o9 Loy [ - - - - ST°T Fero 22T ¥
- - - 05 9T PT "L 5] oL 62T GETO a5 F GEE LT - - - - a6°0 Fero POCT €
- - - GETZT 0L v 6 80 98 GETD aote a8 T 6l T - - - - 6L70 €60 80 Z
- - - £6 79 [ 5] 050 £ GETO 05T 0L 0 aL"0 - - - - L0 £6°0 050 T
(2w/3) (w/3) T (2w/3) AN\En\_M ng (w) (w) (w/3) | T°sF | w=vazan |(@urs-1) | ((W/3) ‘400 {esxbaq)i (gu/3) (0) (2u/3)
I030e g B 2INSS2Tg 0._”._"& a aanssaxd Tojoeq ‘ON
ab AocD by uot [ 1a8 ab uspunqIsng; ON | H LdS 30 ‘yadeqa 3b 3o B s3 oy usSpaInqIsag )] s3 uoTsaypyY ng P
jonpey T*I08 a/a wemM | drx umg | ¥ sATIDOIH
aNy's A¥'ID (q) STTd AdNY s AYTID
S0-Hd HIId F¥08 40 AILIOWdYD ONIUYHS aNd G0-Hd HIId F¥09 40 AILIOYAYD NOIIOIHA NIMS
a5 2 - dOLOYd ONIdvdd dNdE 52 dOLOYd NOILOIdd
dx Ad QASKTYNY
AM Ad LNdNI GHeST-02-15d ‘ON dor
0Z0Z-AEH-GT ALYd SLLLEMLEAMESLARE MMNEUEILE LML HOIL¥D0'T
G0-Hd ON 9NIdod (xaTdwo) 10TUSS) LePLNLSNNNHLENHLEALNRIBLEUMATNE LOdArodd

S0-Hd

- WTId HY0d JAO0 ALIDVAVYDO ODNIYVHd dNH ¥ NOILODIYH NIMS

J0 NOILV.ILNdWODO




4.1-36

LOAD CAPACITY OF SINGLE I- PILE : BH-05 JOB No. : B3L-20-15585
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24
I 18x18 0.388 0. 66 44 .73 140 39.7 3.9 0 1.5 4z2.1 le6
I 22x22 1.091 0. 93 44 .73 140 45.8 5.4 0 2.1 5z2.1 20
I Zox26 1.309 0 117 44 .73 140 58.6 6.9 0 2.7 62.7 23
I 30x30 1.498 0. 158 44 .73 140 67.0 9.3 0 3.6 T2.6 27
I 35x35 1.755 0. 211 44 .73 140 78.5 12.3 0 4.5 86.0 31
I 40x40 1.975 0. 2598 44 .73 140 88.3 17.4 0 6.8 S8.9 35
I 45:45 2.222 0.15 372 44 .73 140 95,4 21.7 0 8.6 112.6 40
Pile Tip(m.) 26.00
I 18x18 0.388 0. 66 54,54 126 45.8 3.5 0 1.6 50.6 19
I 22x22 1.091 0. 93 54,54 126 559.9 4.5 0 2.3 62.5 24
I Zox26 1.309 0. 117 54,54 126 71.9 6.2 0 2.5 75.2 23
I 30x30 1.498 0. 158 54,54 126 32.3 8.3 0 4.0 86.0 32
I 35x35 1.755 0. 211 54,54 126 Se.4 11.1 0 5.3 102.3 38
I 40x40 1.975 0. 2598 54,54 126 108.5 15.6 0 7.4 116.7 42
I 45:45 2.222 0. 372 54,54 126 122.1 19.5 0 9.3 132.3 47
Pile Tip(m.) 28.0
I 18x18 0.388 0. 66 04,593 146 .7 4.0 0 1.8 59.9 23
I 22x22 1.091 0. 93 04,593 146 9 5.6 0 2.5 74.0 23
I Zox26 1.309 0. 117 04,593 146 .0 7.1 0 3.2 89.0 34
I 30x30 1.498 0 158 04,593 146 .2 9.6 0 4.3 102.6 38
I 35x35 1.755 0. 211 04,593 146 114.0 12.8 0 5.7 121.1 45
I 40x40 1.975 0. 2598 04,593 146 128.2 18.1 0 8.0 138.3 50
I 45:45 2.222 0. 372 04,593 146 144.3 2Z2.6 0 10.0 156.59 57
Pile Tip(m.) 30.0
I 18x18 0.388 0. 66 79.15 236 70.3 6.5 0 1.9 T4.9 29
I 22x22 1.091 0. 93 .15 236 36.4 9.1 0 2.7 $z2.8 36
I Zox26 1.309 0 117 .15 236 103.6 11.5 0 3.4 111.8 43
I 30x30 1.498 0. 158 .15 236 118.5 15.6 0 4.6 129.5 45
I 35x35 1.755 0. 211 79.15 236 138.9 20.8 0 6.1 153.6 58
I 40x40 1.975 0. 2598 79.15 236 156.3 29.3 0 8.6 176.9 (513
I 45:45 2.222 0. 372 79.15 236 175.9 36.6 0 10.8 201.7 T4
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4.1-37

LOAD CAPACITY OF SINGLE SQUARE PILE : BH-05 JOB No. : BSL-20-159%85
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
SQ 18=x18 0.720 0.0324 78 44 .73 140 3z2.2 4.5 0 1.8 35.0 13
SQ 22x22 0.880 0.04c4 116 44 .73 140 39.4 6.8 0 2.7 43.5 le6
SQ Z26xZ26 1.040 0.0676 le2 44 .73 140 46.5 9.5 0 3.7 52.3 19
SO 30x30 1.200 0.0%00 216 44 .73 140 53.7 12.6 0 5.0 61.3 22
SQ 35x35 1.400 0.1225 294 44 .73 140 BZ.6 17.2 0 6.8 73.0 25
S0 40x40 1.600 0.1600 384 44 .73 140 71.6 22.4 0 8.8 85.2 29
SO 45x45 1.800 0.2025 48 44.73 140 80.5  28.4 0 1.2 97.7 32
DH 52.5x52.5 2.100 0.2756 ce2 44 .73 140 93.9 38.7 0 15.2 117.4 3
Pile Tip(m.) 26.00
S0 18=x18 0.720 0.0324 3 54,54 126 40 4.1 0 1.9 41.7 le6
SQ 22x22 .38 0.04c4 116 54,54 126 43 6.1 0 2.5 51.5 19
SQO 26xZ26 1.040 0.0676 le2 54,54 126 57 8.5 0 4.1 gl.6 22
SO 30x30 1.200 0.0%00 216 54,54 126 =13 11.4 0 5.4 71.9 26
S0 3535 1.400 0.1225 294 54,54 126 77 15.5 0 7.4 85.0 30
S0 40x40 1.600 0.1600 38 54,54 126 88 20.2 0 S.6 S8.5 34
S0 45:45 1.300 0.2025 43 54,54 126 95 25.6 0 12.2 112.3 3
DH 52.5x52.5 2.100 0.2756 ce2 54,54 126 115 34.3 0 16.5 133.6 44
Pile Tip(m.) 28.00
S0 18=x18 0.720 0.0324 3 04,593 146 47 4.7 0 2.1 49.4 3
SQ 22x22 .38 0.04c4 116 04,593 146 57 7.1 0 3.1 0l1.1 23
SQO 26xZ26 1.040 0.0676 le2 04,593 146 8 9.9 0 4.4 73.0 27
SO 30x30 1.200 0.0%00 216 04,593 146 8 13.1 0 5.8 85.2 31
S0 3535 1.400 0.1225 294 04,593 146 91 17.9 0 7.9 100.8 36
S0 40x40 1.600 0.1600 38 04,593 146 104 23.3 0 10.4 116.5 41
S0 45:45 1.300 0.2025 43 04,593 146 117 29.5 0 13.1 133.3 45
DH 52.5x52.5 2.100 0.2756 ce2 04,593 146 136 40.2 0 17.9 158.7 53
Pile Tip(m.) 30.00
S0 18=x18 0.720 0.0324 3 79.15 236 57.0 7.6 0 2.3 0Z.4 24
SQ 22x22 .38 0.04c4 116 79.15 236 69.7 11.4 0 3.4 T7.7 29
SQO 26xZ26 1.040 0.0676 le2 79.15 236 32.3 16.0 0 4.7 S3.06 35
SO 30x30 1.200 0.0%00 216 79.15 236 95.0 21.2 0 6.3 110.0 40
S0 3535 1.400 0.1225 294 79.15 236 110.8 28.9 0 8.5 131.2 47
S0 40x40 1.600 0.1600 38 79.15 236 126.6 37.8 0 11.1 153.3 55
S0 45:45 1.300 0.2025 43 79.15 236 142.5 47.3 0 14.1 176.2 62
DH 52.5x52.5 2.100 0.2756 ce2 79.15 236 lee.2 65.0 0 19.2 212.1 73
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4.1-38

LOAD CAPACITY OF SINGLE SPUN PILE : BH-05 JOB No. : BSL-20-15985
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
0.25 0.0451 113 44 .73 140 35.1 6.9 0 2.6 39.4 14
0.30 0 07 163 44 .73 140 4z2.2 9.9 0] 3.7 48.3 17
0.35 0.0%62 221 44 .73 140 49.2 13.5 0 5.1 57.6 20
0.40 0.1257 289 44 .73 140 .2 17.6 0 6.6 67.2 23
0.45 0.1550 366 44 .73 140 63.2 22.3 0] 5.4 77.1 26
0.50 0.1%63 452 44 .73 140 70.3 27.5 0 10.4 87.4 29
0.60 0.2827 650 44 .73 140 34.3 39.7 0 15.0 109.0 35
Pile Tip(m.) 0
0.25 0.785 0.0 113 54,54 126 43.1 6.2 0 2.8 46.5 17
0.30 0.54z2 0 163 54,54 126 51.8 8.9 0 4.1 56.6 20
0.35 1.100 0. 221 54,54 126 ol0.4 12.1 0 5.5 67.0 23
0.40 1.257 0. 289 54,54 126 69.0 15.9 0] 7.2 T7.7 27
0.45 1.414 0. 366 54,54 126 77.7 20.1 0 9.1 88.06 0
0.50 1 ] 0. 452 54,54 126 86.3 24.3 0 11.3 $59.8 33
0.60 1 0. 650 54,54 126 103.6 35.7 0 16.3 123.0 39
Pile Tip(m.) 0
0.25 0.0 113 04,593 145.8 .0 7.2 0 3.0 55.1 20
0.30 0 163 04,593 145.8 .2 10.3 0 4.4 67.1 24
0.35 0.0 221 04,593 145.8 L4 14.0 0] e.0 78.4 23
0.40 0. 289 04,593 145.8 5] 18.3 0 7.8 $z2.1 32
0.45 0. 366 04,593 145.8 .8 23.2 0 9.9 105.1 36
0.50 0. 452 04,593 145.8 02.0 28.6 0 12.2 113.4 40
0.60 0. 650 04,593 145.8 122.4 41.2 0 17.6 146.1 43
Pile Tip(m.) 0
0.25 0 0.0 113 79.15 236 02.2 11.6 0] 3.3 70.5 26
0.30 0 0 163 79.15 236 T4.6 16. 0] 4.7 ge.6 32
0.35 1 0.0%62 221 79.15 236 87.0 22.7 0 c.4 103.3 37
0.40 1 0.1257 289 79.15 236 959.5 29.7 0 2.4 43
0.45 1 0.1550 366 79.15 236 111.9 37.5 0 10.6 138.8 45
0.50 1 0.1%63 452 79.15 236 124.3 46.3 0 13.1 157.6 55
0.60 1 0.2827 650 79.15 236 145.2 66.7 0 8.9 187.1 68
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4.1-39

LOAD CAPACITY OF SINGLE BORE PILE : BH-05 JOB No. : BSL-20-159285
Pile Top(m.) : -1.00 Factor of Ssafty (F.S8.) : 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24.00
0.30 0.%42 0.0707 170 40.27 140 38.0 2.5 0 3.9 44 .0 15
0.35 1.100 0.0962 231 40.27 140 44.3 13.5 0 5.3 52.5 8
0.40 1.257 0.1257 302 40.27 140 50.6 17.6 0 6.9 61.3 20
0.50 1.571 0.1963 471 40.27 140 63.3 27.5 0 10.8 80.0 25
0.60 1.88 0.2827 679 40.27 140 75.% 38.7 0 15.6 100.0 31
0.80 2.513 0.5027 1206 40.27 140 101.2 70.5 0 27.7 144.0 41
1.00 3.142 0.7854 188 40.27 140 126.5 110.2 0 43.4 193.3 51
1.20 3.770 1.1310 2714 40.27 140 151.8 158.6 0 62.4 248.0 62
1.50 4.712 1.7671 4241 40.27 140 189.8 247.8 0 27.5 340.1 8
1.80 5.655 2.5447 6107 40.27 140 227.7 356.9 1 140.5 443.2 52
2.00 6.283 3.1416 7540 40.27 140 253.0 440.6 0 173.4 520.2 104
Pile Tip(m.) 26.00
0.30 0.%42 0.0707 170 459.36 126 46.5 3.9 0 4.2 51.2 18
0.35 1.100 0.0962 231 49.36 126 54.3 12.1 0 5.3 60.6 21
0.40 1.257 0.1257 302 459.36 126 62.0 15.¢9 0 7.5 70.3 24
0.50 1.571 0.1963 471 49.36 126 77.5 24.8 0 11.8 90.5 25
0.60 1.88 0.2827 679 49.36 126 93.0 35.7 0 17.0 111.8 35
0.80 2.513 0.5027 1206 459.36 126 124.1 63.4 0 30.2 157.3 45
1.00 3.142 0.7854 188 459.36 126 155.1 3.1 0 47.1 207.0 55
1.20 3.770 1.1310 2714 459.36 126 186.1 142.7 0 7.9 260.9 64
1.50 4.712 1.7671 4241 459.36 126 232.6 223.0 0 106.0 349.5 76
1.80 5.655 2.5447 6107 459.36 126 279.1 321.1 0 152.7  447.5 87
2.00 6.283 3.1416 7540 459.36 126 310.1 3%6.4 0 8s8. 518.0 54
Pile Tip(m.) 28.00
0.30 0.%42 0.0707 170 58.16 146 54.8 10.3 0 4.6 60.5 21
0.35 1.100 0.0962 231 58.16 146 64.0 14.0 0 6.2 71.7 25
0.40 1.257 0.1257 302 58.16 146 73.1 8.3 0 8.1 33.3 28
0.50 1.571 0.1963 471 58.16 146 91.4 8.6 0 12.7 107.3 35
0.60 1.88 0.2827 679 58.16 146 109.6 41.2 0 1s. 132.5 42
0.80 2.513 0.5027 1206 58.16 146 146.2 73.3 0 32.6 186.9 55
1.00 3.142 0.7854 188 58.16 146 182.7 114.5 0 50.% 246.3 68
1.20 3.770 1.1310 2714 58.16 146 219.3 164.9 0 73.3 310.9 80
1.50 4.712 1.7671 4241 58.16 146 274.1 257.6 0 114.5 417.2 EE
1.80 5.655 2.5447 6107 58.16 146 328.9  371.0 0 164.9 535.0 115
2.00 6.283 3.1416 7540 58.16 146 365.4 458.0 0 203.6 619.9 126
Pile Tip(m.) 30.00
0.30 0.%42 0.0707 170 659.20 236 65.9 16.7 0 4.9 77.6 28
0.35 1.100 0.0962 231 659.20 236 76.% 22.7 0 6.7 92.9 33
0.40 1.257 0.1257 302 659.20 236 87.8 28.7 0 8.7 108.7 28
0.50 1.571 0.1963 471 659.20 236 109.8 46.3 0 13.7 142.5 45
0.60 1.88 0.2827 679 659.20 236 131.8 66.7 0 19.7 178.8 &0
0.80 2.513 0.5027 1206 659.20 236 175.7 118.6 0 35.0 259.3 83
1.00 3.142 0.7854 188 659.20 236 219.6 185.4 0 54.7 350.3 107
1.20 3.770 1.1310 2714 659.20 236 263.5 266.9 0 78.7 451.7 123
1.50 4.712 1.7671 4241 659.20 236 329.4  417.0 0 123.0 623.4 176
1.80 5.655 2.5447 6107 659.20 236 395.3  600.5 0 177.1  818.7 221
2.00 6.283 3.1416 7540 659.20 236 439.2 741.4 0 218.7 961.9 254
Pile Tip(m.) 32.00
0.30 0.%42 0.0707 170 83.37 300 78.6 21.2 0 5.3 94.5 35
0.35 1.100 0.0962 231 83.37 300 91.7 28.9 0 7.2 113.4 41
0.40 1.257 0.1257 302 83.37 300 104.8 37.7 0 9.3 133.1 43
0.50 1.571 0.1963 471 83.37 300 131.0 58.9 0 14.6 175.3 61
0.60 1.88 0.2827 679 83.37 300 157.2 84.8 0 21.0 220.9 76
0.80 2.513 0.5027 1206 83.37 300 209.5 150.8 0 37.4 322.9 107
1.00 3.142 0.7854 188 83.37 300 261.9 235.6 0 58.4 439.1 141
1.20 3.770 1.1310 2714 83.37 300 314.3  335.3 0 84.1 569.5 177
1.50 4.712 1.7671 4241 83.37 300 392.9%  530.1 0 131.5 79%1.6 228
1.80 5.655 2.5447 6107 83.37 300 471.5 763.4 0 189.3 1045.5 305
2.00 6.283 3.1416 7540 83.37 300 523.8 942.5 0 233.7 1232.6 353
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4.1-40

LOAD CAPACITY OF SINGLE BORE PILE : BH-05 JOB No. BSL-20-15985
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 34.00
0.30 0.%42 0.0707 170 97.56 300 82.0 21.z2 0 5.6 107.6 40
0.35 1.100 0.0%62 231 97.56 300 107.3 3.9 0 7.6 128.5 47
0.40 1.257 0.1257 302 97.56 300 122.¢6 37.7 0 10.0 150.3 54
0.50 1.571 0.1963 471 97.56 300 153.3 3.9 0 15.6 196.6 &S
0.60 1.88 0.2827 679 97.56 300 183.9 24.8 0 22.4 246.3 85
0.80 2.513 0.5027 1206 97.56 300 245.2 150.8 0 39.8 356.2 119
1.00 3.142 0.7354 188 97.56 300 306.5 235.¢6 0 62.2 £475.9 155
1.20 3.770 1.131¢ 2714 97.56 300 367.8 339.3 0 89.6 617.5 193
1.50 4.712 1.7671 4241 97.56 300 459.8 530.1 0 140.0 £845.9 256
1.80 5.655 2.5447 6107 97.56 300 551.7 TE3.4 0 201.5 1113.¢ 325
2.00 6.283 3.1l41¢ 7540 97.56 300 613.0 S42.5 0 248.3 1306.7 373
Pile Tip(m.) 36.00
0.30 0.942 0.0707 170 112.83 300 106.3 21.z2 0 5.9 121.¢ 45
0.35 1.100 0.0%962 231 112.83 300 124.1 3.9 0 8.1 144.8 53
0.40 1.257 0.1257 302 112.83 300 141.8 37.7 0 10.6 168.9 61
0.50 1.571 0.1%63 471 112.83 300 177.2 3.9 0 16.5 215.7 78
0.60 1.88 0.2827 679 112.83 300 21z2.7 24.8 0 23.8 273.8 95
0.80 2.513 0.5027 1206 112.83 300 283.6 150.8 0 42.2 3%2.2 132
1.00 3.142 0.7354 188 112.83 300 354.% 235.¢6 0 66.0 524.1 170
1.20 3.770 1.131¢ 2714 112.83 300 425.4 339.3 0 $5.0 669.7 211
1.50 4.712 1.7671 4241 112.83 300 531.7 530.1 0 148.4 513.4 276
1.80 5.655 2.5447 6107 112.83 300 638.1 TE3.4 0 213.8 1187.7 347
2.00 6.283 3.1l41¢ 7540 112.83 300 709.0 S42.5 0 263.9 1387.5 397
Pile Tip(m.) 38.00
0.30 0.942 0.0707 170 125.39 300 121.9 21.z2 0 6.3 136.9 51
0.35 1.100 0.0962 231 125.39 300 142.3 3.9 0 8.5 162.6 &0
0.40 1.257 0.1257 302 125.39 300 162.6 37.7 0 11.2 1859.1 &S
0.50 1.571 0.1%63 471 125.39 300 203.2 3.9 0 17.4 244.7 287
0.60 1.88 0.2827 679 125.39 300 243.9 24.8 0 25.1 303.6 106
0.80 2.513 0.5027 1206 125.3% 300 325.2 150.8 0 44,68 £431.3 146
1.00 3.142 0.7354 188 125.3% 300 40e.5 235.¢6 0 69.7 572.4 187
1.20 3.770 1.131¢ 2714 125.3% 300 487.8 339.3 0 100.4 T26.6 230
1.50 4.712 1.7671 4241 125.3% 300 609.7 530.1 0 156.9 982.9 299
1.80 5.655 2.5447 6107 125.3% 300 731.7 TE3.4 0 226.0 1269.1 372
2.00 6.283 3.1l41¢ 7540 125.3% 300 813.0 S42.5 0 279.0 1476.5 423
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4.1-41
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4.1-44

LOAD CAPACITY OF SINGLE I- PILE : BH-06 JOB No. : B3L-20-15585
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24
I 18x18 0.388 0. 66 42.44 185 37.7 5.1 0 1.5 41.3 le6
I 22x22 1.091 0. 93 42.44 185 46.3 7.2 0 2.1 51.3 19
I Zox26 1.309 0 117 42.44 185 55.6 9.1 0 2.7 61.9 23
I 30x30 1.498 0. 158 42.44 185 63.6 1z2.2 0 3.6 72.2 27
I 35x35 1.755 0. 211 42.44 185 T4.5 16.3 0 4.5 86.0 31
I 40x40 1.975 0. 2598 42.44 185 83.8 23.0 0 6.8 $9.9 36
I 45:45 2.222 0.15 372 42.44 185 S4.3 28.7 0 8.6 114.5 41
Pile Tip(m.) 26.00
I 18x18 0.388 0. 66 55.51 181 49.3 5.0 0 1.6 5Z2.6 20
I 22x22 1.091 0. 93 55.51 181 60.6 7.0 0 2.3 65.3 25
I Zox26 1.309 0. 117 55.51 181 72.7 8.9 0 2.5 78.6 30
I 30x30 1.498 0. 158 55.51 181 83.1 12.0 0 4.0 91.1 34
I 35x35 1.755 0. 211 55.51 181 97.4 16.0 0 5.3 108.1 40
I 40x40 1.975 0. 2598 55.51 181 109.6 22.5 0 7.4 124.7 45
I 45:45 2.222 0. 372 55.51 181 123.4 28.1 0 9.3 14z2.2 51
Pile Tip(m.) 28.0
I 18x18 0.388 0. 66 228 62.3 6.3 0 1.8 06.8 26
I 22x22 1.091 0. 93 228 76.6 8.8 0 2.5 82.9 32
I Zox26 1.309 0. 117 228 91.9 11.2 0 3.2 $9.9 38
I 30x30 1.498 0 158 228 105.1 15.1 0 4.3 115.5 44
I 35x35 1.755 0. 211 228 123.2 20.1 0 5.7 137.6 52
I 40x40 1.975 0. 2598 228 138.6 28.3 0 8.0 158.9 5%
I 45:45 2.222 0. 372 228 156.0 35.3 0 10.0 181.3 (513
Pile Tip(m.) 30.0
I 18x18 0.388 0. 66 24.01 5 T4.6 13.7 0 1.9 36.4 33
I 22x22 1.091 0. 93 24.01 5 91.7 19.3 0 2.7 108.3 42
I Zox26 1.309 0 117 24.01 5 110.0 24.5 0 3.4 131.0 50
I 30x30 1.498 0. 158 24.01 5 125.8 33.0 0 4.6 154.2 5%
I 35x35 1.755 0. 211 24.01 5 147.5 44,0 0 6.1 185.3 70
I 40x40 1.975 0. 2598 24.01 5 165.9 62.0 0 8.6 219.3 83
I 45:45 2.222 0. 372 24.01 5 86.7 77.5 0 10.8 253.4 S5
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4.1-45

LOAD CAPACITY OF SINGLE SQUARE PILE : BH-06 JOB No. : BSL-20-159%85
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
SQ 18=x18 0.720 0.0324 78 4z .44 185 30.6 6.0 0 1.8 34.8 13
SQ 22x22 0.880 0.04c4 116 4z .44 185 37.4 9.0 0 2.7 43.6 le6
SQ Z26xZ26 1.040 0.0676 le2 4z .44 185 44,1 12.5 0 3.7 52.9 19
SO 30x30 1.200 0.0%00 216 4z .44 185 50.9 16.7 0 5.0 0Z.6 22
SQ 35x35 1.400 0.1225 294 4z .44 185 59.4 22.7 0 6.8 75.4 26
S0 40x40 1.600 0.1600 384 4z .44 185 67.9 29.6 0 8.8 88. 30
S0 45=x45 1.300 0.2025 43 4z .44 185 T6.4 37.5 0 11.2 10z2.7 34
DH 52.5x52.5 2.100 0.2756 ce2 4z .44 185 89.1 51.1 0 15.2 125.0 41
Pile Tip(m.) 26.00
S0 18=x18 0.720 0.0324 3 55.51 181 40 5.9 0 1.9 43.9 le6
SQ 22x22 .38 0.04c4 116 55.51 181 45 8.8 0 2.5 54.7 20
SQO 26xZ26 1.040 0.0676 le2 55.51 181 58 12.3 0 4.1 65.9 24
SO 30x30 1.200 0.0%00 216 55.51 181 67 16.3 0 5.4 77.5 3
S0 3535 1.400 0.1225 294 55.51 181 78 2z2.2 0 7.4 SZ.6 33
S0 40x40 1.600 0.1600 38 55.51 181 89 29.0 0 S.6 108.2 3
S0 45:45 1.300 0.2025 43 55.51 181 100 36.7 0 12.2 124.5 43
DH 52.5x52.5 2.100 0.2756 ce2 55.51 181 117 50.0 0 16.5 150.0 50
Pile Tip(m.) 28.00
S0 18=x18 0.720 0.0324 3 70.18 228 51 7.4 0 2.1 55.8 21
SQ 22x22 .38 0.04c4 116 70.18 228 02 11.0 0 3.1 69.7 26
SQO 26xZ26 1.040 0.0676 le2 70.18 228 73 15.4 0 4.4 34.0 31
SO 30x30 1.200 0.0%00 216 70.18 228 8 20.5 0 5.8 8.9 36
S0 3535 1.400 0.1225 294 70.18 228 8 28.0 0 7.9 113.3 43
S0 40x40 1.600 0.1600 38 70.18 228 112 36.5 0 10.4 133.4 45
S0 45:45 1.300 0.2025 43 70.18 228 126 4.2 0 13.1 155.4 56
DH 52.5x52.5 2.100 0.2756 ce2 70.18 228 147 0Z2.9 0 17.9 192.4 (513
Pile Tip(m.) 30.00
S0 18=x18 0.720 0.0324 3 24.01 500 60.5 le.2 0 2.3 T4.4 3
SQ 22x22 .38 0.04c4 116 24.01 500 73.9 24.2 0 3.4 S4.8 36
SQO 26xZ26 1.040 0.0676 le2 24.01 500 37.4 33.8 0 4.7 116.5 44
SO 30x30 1.200 0.0%00 216 24.01 500 100.8 45.0 0 6.3 139.5 52
S0 3535 1.400 0.1225 294 24.01 500 117.6 61.3 0 8.5 170.3 63
S0 40x40 1.600 0.1600 38 24.01 500 134.4 80.0 0 11.1 203.3 75
S0 45:45 1.300 0.2025 43 24.01 500 151.2 101.3 0 14.1 233.4 8
DH 52.5x52.5 2.100 0.2756 ce2 24.01 500 17e6.4 137.8 0 19.2 285.0 107
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4.1-46

LOAD CAPACITY OF SINGLE SPUN PILE : BH-06 JOB No. : BSL-20-15985
Pile Top(m.) : —1.00 Factor of safty (F.S.) : 2.50
Pile Size P A Weight Sum of gf ge Qf Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) : 24,00
0.25 0.0451 113 42.44 185 33.3 9.1 0 2.6 39.8 14
0.30 0 07 163 42.44 185 40.0 13.1 0] 3.7 4% .4 13
0.35 0.0%62 221 42.44 185 4.7 17.8 0 5.1 59.4 21
0.40 0.1257 289 42.44 185 53.3 23.3 0] 6.6 70.0 24
0.45 0.1550 366 42.44 185 60.0 29.5 0 2.4 81.1 27
0.50 0.1%63 452 42.44 185 66.7 36.4 0 10.4 g2.7 31
0.60 0.2827 650 42.44 185 80.0 52.4 0 15.0 117.4 38
Pile Tip(m.) 0
0.25 0.785 0.0 113 55.51 181 43.6 8.9 0 2.8 45,7 13
0.30 0.54z2 0 163 55.51 181 52.3 12.8 0 4.1 0l.1 22
0.35 1.100 0. 221 55.51 181 61.0 17.5 0] 5.5 73.0 26
0.40 1.257 0. 289 55.51 181 69.8 22.8 0 7.2 85.3 30
0.45 1.414 0. 366 55.51 181 78.5 28.9 0 9.1 gg.2 34
0.50 1 ] 0. 452 55.51 181 .2 35.6 0 11.3 111.5 38
0.60 1 0. 650 55.51 181 .6 51.3 0 16.3 139.7 45
Pile Tip(m.) 0
0.25 0.0 113 2 2 55.1 11.2 0 3.0 03.3 23
0.30 0 163 2 2 ce.1 16.1 0] 4.4 17.9 29
0.35 0.0 221 2 2 77.2 22.0 0 6.0 $3.1 34
0.40 0. 289 228.2 88.2 28.7 0 7.8 109.1 39
0.45 0. 366 228.2 959.2 36.3 0 9.9 125.6 44
0.50 0. 452 228.2 110.2 44 .3 0 12.2 142.59 50
0.60 0. 650 228.2 132.3 cd.5 0 17.6 179.3 6l
Pile Tip(m.) 0
0.25 0 0.0 113 24.01 5 66.0 24.5 0 3.3 87.2 33
0.30 0 0 163 8 01 5 79.2 35.3 0] 4.7 ] 41
0.35 1 0.0%62 221 8 01 5 S52.4 45.1 0 c.4 1 50
0.40 1 0.1257 289 8 01 5 105.6 62.8 0 2.4 0 5%
0.45 1 0.1550 366 8 01 5 118.8 79.5 0 10.6 { 69
0.50 1 0.1%63 452 24.01 5 132.0 g9g8.2 0 13.1 2 79
0.60 1 0.2827 650 24.01 5 158.4 141.4 0 8.9 280.9 101
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4.1-47

LOAD CAPACITY OF SINGLE BORE PILE : BH-06 JOB No. BSL-20-159285
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 24.00
0.30 0.%42 0.0707 170 37.12 185 35.0 13.1 0 3.9 44 .2 15
0.35 1.100 0.0962 231 37.12 185 40.8 17.8 0 5.3 53.3 8
0.40 1.257 0.1257 302 37.12 185 46.6 23.3 0 6.9 63.0 21
0.50 1.571 0.1963 471 37.12 185 58.3 36.4 0 10.8 33.9 27
0.60 1.88 0.2827 679 37.12 185 70.0 52.4 0 15.6 106.8 33
0.80 2.513 0.5027 1206 37.12 185 93.3 33.2 0 27.7 158.7 47
1.00 3.142 0.7854 188 37.12 185 116.6 145.6 0 43.4 218.8 62
1.20 3.770 1.1310 2714 37.12 185 139.%  209.6 0 62.4 287.1 77
1.50 4.712 1.7671 4241 37.12 185 174.% 327.5 0 27.5 404.9 103
1.80 5.655 2.5447 6107 37.12 185 209.9 471.6 1 140.5 540.0 131
2.00 6.283 3.1416 7540 37.12 185 233.2 582.2 0 173.4  642.0 153
Pile Tip(m.) 26.00
0.30 0.%42 0.0707 170 48.54 181 45.7 12.8 0 4.2 54.3 19
0.35 1.100 0.0962 231 48.54 181 53.4 17.5 0 5.3 65.1 23
0.40 1.257 0.1257 302 48.54 181 61.0 22.8 0 7.5 76.3 26
0.50 1.571 0.1963 471 48.54 181 76.2 35.6 0 11.8 100.1 33
0.60 1.88 0.2827 679 48.54 181 91.5 51.3 0 17.0 125.8 40
0.80 2.513 0.5027 1206 48.54 181 122.0 31.2 0 30.2 183.0 55
1.00 3.142 0.7854 188 48.54 181 152.5 142.5 0 47.1 247.8 71
1.20 3.770 1.1310 2714 48.54 181 183.0 205.2 0 7.9 320.3 87
1.50 4.712 1.7671 4241 48.54 181 228.7 320.6 0 106.0  443.3 114
1.80 5.655 2.5447 6107 48.54 181 274.5 461.6 0 152.7 583.4 142
2.00 6.283 3.1416 7540 48.54 181 305.0 565.9 0 8s. 696.4 161
Pile Tip(m.) 28.00
0.30 0.942 0.0707 170 60.73 228 57.2 16.1 0 4.6 8.8 25
0.35 1.100 0.0962 231 60.73 228 66.8 22.0 0 6.2 82.5 25
0.40 1.257 0.1257 302 60.73 228 76.3 8.7 0 8.1 96.8 34
0.50 1.571 0.1963 471 60.73 228 95.4 44.8 0 12.7 127.5 43
0.60 1.88 0.2827 679 60.73 228 114.5 64.5 0 1s. 160.7 53
0.80 2.513 0.5027 1206 60.73 228 152.6 114.7 0 32.6 234.7 74
1.00 3.142 0.7854 188 60.73 228 1%0.8 17%.2 0 50.% 31%.1 57
1.20 3.770 1.1310 2714 60.73 228 228.9 258.0 0 73.3 413.7 122
1.50 4.712 1.7671 4241 60.73 228 286.2 403.2 0 114.5 574.8 161
1.80 5.655 2.5447 6107 60.73 228 343.4 580.6 0 164.%  75%9.1 205
2.00 6.283 3.1416 7540 60.73 228 381.6 716.8 0 203.6 89%4.7 226
Pile Tip(m.) 30.00
0.30 0.%942 0.0707 170 73.74 300 69.5 21.2 0 4.9 85.8 31
0.35 1.100 0.0962 231 73.74 300 81.1 3.9 0 6.7 103.2 37
0.40 1.257 0.1257 302 73.74 300 92.7 37.7 0 8.7 121.6 43
0.50 1.571 0.1963 471 73.74 300 115.8 3.9 0 13.7 161.1 s6
0.60 1.88 0.2827 679 73.74 300 139.0 84.8 0 19.7 204.1 70
0.80 2.513 0.5027 1206 73.74 300 185.3 150.8 0 35.0 301.1 59
1.00 3.142 0.7854 188 73.74 300 231.6 235.6 0 54.7 412.6 122
1.20 3.770 1.1310 2714 73.74 300 278.0 339.3 0 78.7 538.6 168
1.50 4.712 1.7671 4241 73.74 300 347.5 530.1 0 123.0 754.6 228
1.80 5.655 2.5447 6107 73.74 300 417.0 763.4 0 177.1 1003.3 285
2.00 6.283 3.1416 7540 73.74 300 463.3  942.5 0 218.7 1187.1 344
Pile Tip(m.) 32.00
0.30 0.942 0.0707 170 87.67 300 s2. 21.2 0 5.3 38.6 36
0.35 1.100 0.0962 231 87.67 300 96.4 28.9 0 7.2 118.1 43
0.40 1.257 0.1257 302 87.67 300 110.2 37.7 0 9.3 138.5 50
0.50 1.571 0.1963 471 87.67 300 137.7 58.9 0 14.6 182.0 64
0.60 1.88 0.2827 679 87.67 300 165.3 84.8 0 21.0 22%.0 75
0.80 2.513 0.5027 1206 87.67 300 220.3 150.8 0 37.4 333.7 111
1.00 3.142 0.7854 188 87.67 300 275.4 235.6 0 58.4 452.6 146
1.20 3.770 1.1310 2714 87.67 300 330.5 335.3 0 84.1 585.7 184
1.50 4.712 1.7671 4241 87.67 300 413.1 530.1 0 131.5 81l.s 246
1.80 5.655 2.5447 6107 87.67 300 485.8 763.4 0 189.3 1069.8 314
2.00 6.283 3.1416 7540 87.67 300 550.8 942.5 0 233.7 1259.6 364
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4.1-48

LOAD CAPACITY OF SINGLE BORE PILE : BH-06 JOB No. BSL-20-15985
Pile Top(m.) -1.00 Factor of Safty (F.S5.) 2.50
Pile Size P A Weight Sum of gf ge of Qe NF Wp Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) 34.00
0.30 0.942 0.0707 170 102.63 300 96.7 21.z2 0 5.6 112.3 42
0.35 1.100 0.0962 231 102.63 300 112.9 3.9 0 7.6 134.1 459
0.40 1.257 0.1257 302 102.63 300 1259.0 37.7 0 10.0 156.7 57
0.50 1.571 0.1%63 471 102.63 300 161.2 3.9 0 15.6 204.6 72
0.60 1.88 0.2827 679 102.63 300 183.5 24.8 0 22.4 255.9 89
0.80 2.513 0.5027 1206 102.63 300 257.9 150.8 0 39.8 368.9 124
1.00 3.142 0.73854 188 102.63 300 322.4 235.¢6 0 62.2 4%5.8 161
1.20 3.770 1.131¢ 2714 102.63 300 386.9 339.3 0 89.6 636.6 201
1.50 4.712 1.7671 4241 102.63 300 483.7 530.1 0 140.0 873.8 266
1.80 5.855 2.5447 6107 102.63 300 580.4 TE3.4 0 201.5 1142.2 336
2.00 6.283 3.1l41¢ 7540 102.63 300 c44.5 S42.5 0 248.3 1338.5 386
Pile Tip(m.) 36.00
0.30 0.942 0.0707 170 118.63 300 111.8 21.z2 0 5.9 127.1 47
0.35 1.100 0.0%962 231 118.63 300 130.4 3.9 0 8.1 151.2 56
0.40 1.257 0.1257 302 118.63 300 145.1 37.7 0 10.6 176.2 &4
0.50 1.571 0.1963 471 118.63 300 186.3 3.9 0 16.5 228.8 82
0.60 1.88 0.2827 679 118.63 300 223.6 24.8 0 23.8 234.7 100
0.80 2.513 0.5027 1206 118.63 300 288.2 150.8 0 42.2 406.7 137
1.00 3.142 0.7354 188 118.63 300 372.7 235.6 0 66.0 542.3 177
1.20 3.770 1.131¢ 2714 118.63 300 447.2 339.3 0 $5.0 691.5 220
1.50 4.712 1.7671 4241 118.63 300 559.0 530.1 0 148.4 S40.7 287
1.80 5.655 2.5447 6107 118.63 300 670.8 T63.4 0 213.8 1220.5 360
2.00 6.283 3.1l41¢ 7540 118.63 300 745.4 S42.5 0 263.95 1424.0 411
Pile Tip(m.) 38.00
0.30 0.942 0.0707 170 135.85 300 128.0 21.z2 0 6.3 143.0 53
0.35 1.100 0.0%962 231 135.85 300 145.4 3.9 0 8.5 165.7 &3
0.40 1.257 0.1257 302 135.85 300 170.7 37.7 0 11.2 197.3 72
0.50 1.571 0.1963 471 135.85 300 213.4 3.9 0 17.4 254.9 91
0.60 1.88 0.2827 679 135.85 300 256.1 24.8 0 25.1 315.8 111
0.80 2.513 0.5027 1206 135.85 300 341.4 150.8 0 44.6 447,68 152
1.00 3.142 0.7354 188 135.85 300 4z2e.8 235.6 0 69.7 5%2.7 195
1.20 3.770 1.131¢ 2714 135.85 300 512.2 339.3 0 100.4 751.0 240
1.50 4.712 1.7671 4241 135.85 300 640.2 530.1 0 156.9 1013.4 311
1.80 5.855 2.5447 6107 135.85 300 768.2 T63.4 0 226.0 1305.7 387
2.00 6.283 3.1l41¢ 7540 135.85 300 853.¢6 S42.5 0 279.0 1517.1 439
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wﬁ’nmsﬂﬂmmugﬁusqn

. ; . & ) .
gﬂumnmmw?@tﬂwﬂ‘i‘ﬁ\imm ey 2 dszny Aa gﬂw,l,r:m?ﬂgﬁmﬂﬂmu (Spread Footing or Shallow Foundation) hay

= = ; . 4 =i o e o [ &
gnusnantiy u‘?‘@g’mmnﬂﬂ (Pile Foundation or Deep Foundation) ﬁNﬁQﬁn%‘mmmmm'ﬁuﬂmmn aearalal

1. En'"lul,i,l:i ( Spread Footing )

1.1 gmud’luﬁ’uﬁumﬁm ( Spread Footing in Cohesive Sail )

s & 4 o = . &
ATUITUNTUIUUNLITIVINAN GAT TINEIUIUNRINGFATLEY TERZAGH! Ipel SKEMPTON (1951) Tretmsrzsiuuylaisziinetia

. . = _ s T .
(Undrained Analysis) #3# 1 ¢ = 0 uazCohesion, C = Su Lmzﬁmuﬂuwg'ml,w chd

qu = G SUL T IOND ozumunmsenuivasnh o 4 5N 2 60 S T (1.1.1)

qunet = Nc.Su (1.1.2)

ga = NG . SUTFS + OVO oot nn e e (1.1.3)

ganet = NC . SUTFS et ne s ssnsresssessra e enesnnssnnnes | 1o 122})
e qu = ﬂﬁﬂﬁﬂu#ﬂgﬂﬂi‘:ﬁ’ﬁ (Ultimate Bearing Capacity)

qu net =

Q= =

ga net =

Nec =
Su
Gvo
Yt
D
FS

rwiinussynilsedagns (Net Ulimate Bearing Capacity)

(insdsninusuguusaanulia)

ﬁ’lﬁﬁﬂm‘ﬁ‘ﬁ'gﬂﬂﬂ’ﬂﬂﬁﬂ (Allowable Bearing Capacity)

ﬁ‘mﬁﬂm‘ﬁ‘ﬂﬂﬂﬂ@mﬁﬂ@ﬂ% (Net Allowable Bearing Capacity)

(Wnidsninfunugulsaanuia)

Bearing Capacity Factor by SKEMPTON (1951), Tu Fig. 1

Undrained Shear Strength ylfan Strength Test raA1 SPT N-Value Tu Fig. 2
Total Overburden Pressure = X Yt.D

Total Unit Weight

mmwuwmﬂﬁsuﬁumﬁagﬁum

AnmuLaanne (Factor of Safety), uuzin il FS =3

1.2 gmuﬂui’uﬁuwﬂﬂ, ns2A ( Spread Footing in Cohesionless Soil )

==l o & o o = = [T
mﬁm?mmmmuwuﬂmmﬂﬂﬂ@mnwm@uﬂ‘a‘zmwmwiﬂmqm 15‘1 218 A8

=

= E . - ' o o 1
1.2.1 Arurailngld Bearing Capacity Formula @i 283 TERZAGH! %32 12$Aududsimunnauds deazls

o EJJ ot ay % 3 ¥ = o 2 = 4 ar
uuztinlung L‘W?'13’5]516]@’1‘1.4’1‘1)1uﬂﬁ?ﬁ‘ﬂﬂﬂ'ﬂu‘iﬂﬂ@ﬁ mewmwg‘@m'ﬂﬁ}mnmzmmm feanailuaussgy

fa laseazield

= 3 = =% o ] e 1= =
1.2.2 ﬁ'\uﬂm‘tﬁﬂal‘ﬁgﬁ'f"i 1158 Chart ”ﬁQﬂqﬁuﬂul“Nﬂ’ﬁ'ﬂgﬂﬁﬂIlNLﬂu 25 HH. ﬁﬁ@qﬂﬂqiﬁﬁgﬁﬁ‘ 184 MEYERHOF

=5 = ¥ PR o ; e o =
WIRAUBY LA luNTE75299 PECK, HANSON AND THORNBURN (1974) 14 Fig. 5 #957an1s sieil

' i sy = y = o ——
f. mmmaﬁ SPT N-Value {N} ﬁNLmeﬁmﬂgﬂummiﬂwmmwaﬂmﬁnvmﬂm%’}wmg’mmn n1Iun

' = = =4 ' o y @ =g = 4 = < o o=l
ANRALATNATITLLAaNAT SPT N-Value @mQgl 11U AMHANGINNYILNANNEAN Tuansnanuaninfipes

Ho.

1 firsApAgenneantl
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2. 15uufiAn SPT N-Value i18931nua189 Effective Overburden Pressure 6981d7 Cn 1aeld Curve 2194

PECK, HANSON AND THORNBURN (1974) lu Fig. 3

S i ; o Ep , o ¥
A.  U5uufsn SPT N-Value Weasannuaradszautinlfiag faesn Cw ASl

ow = 0.540.5 DWIDFB) S T oo eeeesooseeeseseesessesoneesseseseeseneees (1.2.1)
Dw = mouAntessyAuslERuaniof

Df = m’mﬁnm@\igﬁumnmﬂﬁqﬁu

B = ANANeueegIuIN

lunnsaanuuuessiialilunsdisinyiay As Dw Wil 0 A9tid Ow azWinil 0.5

4. %A1 Corrected SPT N-Value , N

[ e o T P (122)

i D}’. e o =; 2 o= o 2| o= 2 .
a.  wadwtinussndaesdanuanldiinanismgasalilding 25 uu. l¥aan Fig. 5

2. §MsINENTN (Pile Foundation)

= . = =4 ' =4 P ar [T =i o =4 2 = a o =
‘Lummmmu@mﬁumumuﬂq@@m@@m‘mumu ”ﬂ\ﬁﬁ‘ﬂuqﬁuﬂU?ﬁ“l‘lﬂlﬂuﬂﬁ BATHNTENIARININ 13a A AT EUIULNNIN A9
= 4 o = . ) = ) = |
ﬁ@ﬂ%ﬁ’mﬁ"ﬁmﬂ’]L"IJM“NQWL@’]HJNWM (Driven Pile) ta1tiulany (Bored Pile) uazLANdUAL 1 Pre-bored %38 Auger —

4. : T ¢
Press Pile f9Aunnelfann Static Formula aesalil

2.1 l@dnduusednmannu ( Axially — Loaded Compression Pile )

Quc = Qf + Qe =WP = NF e (2.1.1)
Qa = (QF + QENFS —WP = NF woooeereeeeeeeeeoreeseeeeeessesesseesseesseeesessees 2.1.2)
de Que = ﬁwﬂhmmnﬂwﬁﬂﬁmmﬁ'ﬁmmmu

Qac = ﬁwﬁﬂmmﬂﬂaﬁ@ﬁ'ﬂ%’mmé’mmwﬂu

af = usaeanmudsrdefifamndy

Qe = useunulszdufidaneanda

Wp = dwinigdy (’Lﬁuﬂwﬁwﬁn%uﬁmﬁﬁu 2.4 FAW/RLLY)

NF = k23999 (Negative Skin Friction)

FS = aaanuilaande (Factor of Safety) It Tl

FS = 2.5 — 3.0 wdunsainia lUlsida NF waz FS = 1.5 — 2.0 lunsaifian NF

2.2 1ANANSULSIAIAINLNY ( Axially — Loaded Tension Pile )

Qut = QF F WD oo eeeereeeesseeeessesessessesessessssssesessesesessseeseseees (2.2.1)
Qat = e T I (2.2.2)
de  Qut = usedwlsvdumnuunu

Qat = usdslaeaduAINLAY

FS = apnnudaansde (Factor of Safety) wuziinlifld FS = 3.0
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2.3 usu @A uLls=AsNna@9a ( Ultimate Skin Friction, Qf )

[

& 1 o!; = 3 1 = = 5 = =£ q!v
m‘lmiﬁmmwu@mﬁwﬂumm AN HALAZA N LT USRI TURY LAIRINTUT Lﬁﬂﬂﬂqﬁﬂﬁ JU

Qf = S TR oSSR T
Qf = B T TP D o SRS (2.3.2)
Wa fs = wdsusuRuaniullsz@y (Ultimate unit skin friction)
4 da O

As =  wuRewawinluusazdy = P.AL

P = usaugwiivdpiandun (Perimeter)

AL = @nununaasueazdl (Layer Thickness)

2.3.1 FumAuluilgn ( Cohesive Soil )

fs = 5 R RO TNNIORN . .. |
dia o8 = Adhesion Factor 11 Fig. 6

Su = Undrained Shear Strength W lHan Strength Test 378 SPT N-Value lu Fig. 2

2.3.2 FUAUNSIE - ngIA ( Cohesionless Soil )

fe = Kl wolan B wovvamasm s (2.3.2.1)
in K =  Coefficient of Earth Pressure (6 Table 2.3.1)
c vo = Effective Overburden Pressure
o = Angle of wall friction (Table 2.3.1)
Table 2.3.1 A1 K wazr & @usuanduman
K ( BROMS, 1965 ) 5
SN TR I LY iy
(deg.)
(SPT-N <10 (SPT-N=230)
WAN 0.5 1.0 20
ARUMEH 1.0 2.0 0.75 ¢
ity 1.5 3.0 0.67

45U Medium Dense Sand (SPT-N = 10 - 30 afusm) wuzsinlifldisn K winduseaeass Loose uaz Dense Sand
i g ue = = = B e 6 e = = we
A K drvduiandineeunsawaziandnlifuuzinlas BROMS & fadaufiregedwiy wdumauninuazianduld

szt Wl windy 50% aasiuustiniag BROMS Tu A1919 2.3.1

i 1 = 2 ui: I3 = 2 1 L5 G?‘
walidnalunisanusn eadiunen waziaduang 18l K waz & Al
K =

)

Ko = 1—5in¢

¢
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usun Tuaines 4996 91na (1l

: 2z : . <
dia ¢ = Internal Friction Angle wlfan Shear Strength Test %ra¥nanAT SPT N-Value ¢

U5uufiuia N=Cn . N luFig. 4

2.4 usedumuilszasiitanaianda ( Ultimate End Bearing Capacity, Qe )

Qe = QS AP e smnee e | 200 T)
i ge = whausadinumudszaandanaandy (Ultimate Unit End Bearing Capacity)
P g e of &
Ap = fuiutisdandaneandy (Base Cross Sectional Area)

241 ge TuAULMilEA

Qe = NC . SU F GVO  teiiiiiiieeieeee e s ne e enne s (2.4.1.1)
dia Nc = Bearing Capacity Factor (SKEMPTON, 1951) # Fig. 1
Gvo =  Total Overburden Pressure

ge = L L T L e e (2.4.2.1)
dia Ng = Beanng Capacity Factor (BEREZANTSEV, 1961) 1u Fig.7
Guo = Effectve Overburden Pressure fitlanaianids

¥
=isl o

' < gk " = » = = o
TunsainAauanlsian ge Tudunsaudunsuiunnléinu 800-1,000 Fwms.a. irarlliniu 1,000 Aymse.
a o = = = = 1 =
u. Awfuandumen  dananduanzusziandudaunisld ge Uszuna 1/3 T 1/2 wihresadanduman

Lﬁ'ﬁl\?"‘"ﬁﬂﬂW?L""l’1$"Q$ﬁWlﬁﬂi‘qﬁiﬁﬁQﬁlﬂdqﬂﬂqﬂ'ﬂﬁ?ﬁ‘ﬂ’ﬂqa
2.5 usi2ARY ( Negative Skin Friction, NF )

a &y i & 2 - o= = e 4 = ) E Lo
LLN‘E}E’]E‘N’Q3Lﬂﬂ“ﬂHiﬁiuﬂﬁ‘m‘ﬂﬂﬂW%iLﬂﬂLﬂNﬂtﬁlﬁﬂﬂ@dlﬂiﬁ“ﬁuﬂuLL“ﬁN LU AULUELINONLTININ (Stff to Hard Clay) 1178
, ; o , 2 = :
NVELUUDIUUUNN (Dense to very Dense Sand) wRaiduAumiiangaunniaudelunana (Very Soft to Medium

= = & e e & o = o
Clay) u?famﬂwmumnmumu (Very Loose to Loose Sand) u,ﬁ'uﬁ@um%ﬁ@mﬁunwm%ﬂnuuu Wﬁiﬁkﬂﬁﬂqﬁﬂg‘ﬂﬁﬂ

2 |
o =

lusmsfldviniy fAuwilendausseansieuansdiagfuum asfianimgess lugnsmEndrauuiadiuans inlfiAnuss

R q el
anasusldlfinanmasanionn swnline

qe = 2 [3 I o Y I (2.4.2.1)
dla B = Coefficient of negative friction, R34 2.5.1
2 _ I, By
Ovo = Effective Overburden Pressure fINNANTuAy
4 da & a
As = Nunlafde NF

Table 2.5.1 Coefficient of Negative Skin Friction, B (BROM, 1978)

TAIBIAUNEIAR) B
1. Rock Fill 0.40
2. Sand & Gravel 0.35
3. Silt or Clay of Low Plasticity (OCR = 1, Pl < 50%) 0.25-0.30
4. Clay of High Plasticity (OCR = 1, P| > 50%) 0.20
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Fig 1. Bearing Capacity Factor, Nc for Un-drained Analysis in Cohesive Soil

(After Skempton, 1951)
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Fig 2. Relationship Between SPT-N Value and Un-drained Shear Strength of Clays
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Fig 3. Correction Factor for Influence of Effective Overburden Pressure on SPT-N Value

(Peck, Hanson and Thornburn. 1974)
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Fig 4. Relationship Between SPT-N Value and (b Ng, and NY
{After Peck, Hanson and Thornburn. 1974)
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(c) D,J/B = 0.25

Fig. 5 : Allowable Bearing Pressure to give 25 mm. Settlement in Cohesion-less Saoil

( After PECK, HANSON AND THORNBURN ,1974)
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Fig. 6 : Adhesion Factor For pile in Clay
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LIST OF TERMS USED AND SYMBOLS
1) DRILLING & BSAMPLING
ACR =  After Casing Removed = Hand Augering
AD = After Drilling = Power Augering
BCR =  Before Casing Removed = Pocket Penettrometer Test
BS = Bentonite Slurry = Standard Penetration Test
CA = Casing Advanced = Split — Spoon Sampler
CR = Casing Removed = Shelby Tube
FVT = Field Vane Shear Test = Thin-—Walled Bit
GWL =  Groundwater Lavel = Tungsten Bit
ELEV = Ground Elevation = Wash Out
2) SOIL PROPERTIES
Wn = Natural Water Content = Specific Gravity
LL = Liquid Limit = Total Unit Weight
PL = Plastic Limit = Un-drained Shear Strength
Pl = Plasticity Index = Sensitivity
LI = Liquidity Index = Standard Penetration Resistance
uc =  Unconfined Compression
3) SOIL CONSISTENCY AND COMPACTNESS
COHESIVE SOILS COHESIONLESS SOILS
(CLAY, PLASTIC SIL T) (SAND, NONPLASTIC SILT, GRAVEL)
Unconfined Relative
SPT-N SPT-N
Consistency Shear Strength Compactness Density
(Blows/ft) . (Blows / ft)
(¥ m7) (%)
Very soft 0-2 <1.25 Very loose 0-4 0-15
Soft 2-4 1.25-2.50 Loose 4-10 15-35
Medium 4-8 2.50-5.00 Medium Dense 10-30 35-65
Stiff 8-15 5.00-10.00 Dense 30-30 65-85
Very Stiff 15-30 10.00-20.00 Very Dense =50 85-100
Hard >30 >20.00

4) MINOR COMPONENT OF COHESIONLESS SOIL IN COHESIVE SOIL

Term Used

Tra

ce

With

Sandy, Gravelly

% of Sample

<15
15-30
=30
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

LABORATORY CLASSIFICATION CRITERIA

COARSE-GRAINED SOILS
(more than 50% of material is larger than No. 200 sieve size.)

Clean Gravels (Less than 5% fines) DBO DSD
3 Well-graded gravels, gravel-sand C, = grester than4;C = — > between 1 and 3
ow mixtures, little or no fines cw Dyg Dy *Dgg
GRAVELS
o, Poorly-graded gravels, gravelsand
MO;? :;:Tszu » GP ,ﬂ,mm‘;. little g no ﬁ,-,egs GP  Not meeting al gradation requirements for GW
fraction larger Gravels with fines (More than 12% fines)
than No. 4 ; : o
sieve size Silty gravels, gravel-sand-silt mixtures GM Atterberglimisbelow ™A™ - wpu e Lith P between
line or P.I. less than 4 e
4 and 7 are borderline cases
Clayey gravels, gravel-sand-clay Gc Alterberg limits above "A" | requiring use of dual symbols
mixlures line with P.|. greater than 7
Clean Sands (Less than 5% fines) D 60 D 0
C, = reater than4; C_. = ———— between 1 and 3
Well-graded sands, gravelly sands, u g g
SW | fittle or no fines Sw D1o 0*Pso
ot Poorl ed sand lly sands
y grad s, gravelly sands,
52,?;.;";"’ P litle or no fines SP  Nol meeting all gradation requirements for GW
fmg':" r-:-mfj:fﬁ Sands with fines (More than 12% fines)
N NO.
i - Alterberg limits below "A™ | | imits plotting in shaded zone
sieve size Silty sands, sand-silt mixtures SM line or P.1 less than 4 o P.E o g e iinin
«a« | borderline cases requiring use
Alterberg limits above "A
Clayey sands, sand-clay mixtures SC line with P.\. greater than 7 of dual symbols.

FINE-GRAINED SOILS
i g j e, Determine percentages of sand and gravel from grain-size curve. Depending
(50% or more of material is smaller than No. 200 sieve size,) an percaniage of e (Fsction amallor han No. 200 Siove +422)
Inorganic silts and very fine sands, rock coarse-grained sols are dassified as follows:
SILT: ML flour, silty of clayey fine sands or clayey Less than 5 percent __..____ .... GW, GP, 5W, 5P
LTS silts with slight plasticity More than 12 percent _GM, GC, SM. SC
CLAYS Inarganic clays of low to medium kb g Wi e T A
Liquid limit CL plasticity, gravelly clays, sandy clays,
less than silty clays, lean clays PLASTICITY CHART
50%
Organic silts and organic silty clays of 60
low plaslicity -
g 50 ]
Inarganic silts, micaceous or T CH e
diatomaceous fine sandy or silty soils, < 40 P
SILTS dlastic silts n P ALINE:
AND E Pl =0.73(LL-20)
CLAYS Inarganic clays of high plasticity, fal 30 f
Liquid limit clays E CLi MH&OH
50% g 20 7
O gremier Organic clays of medium to high ‘g 10 pd
plasticity, organic silts x :_‘:’E B ML&IOL
HIGHLY 00 10 20 30 40 5 60 70 80 80 100
ogga’;]c y Peat and other highly organic soils LIQUID LIMIT (LL) (%)
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AMERICAN SCCOIETY FOR TESTING AND MATERIALS

100 Barr Harber O, West Conshohookan, P# 18458
Feeprmtad fror the Annual Book of ASTM Stardards. Sozynght ASTM

Standard Test Method for

Penetration Test and Split-Barrel Sampling of Soils’

This stardard 15 issued under the fixad designation 13 1386: the numbo mmediately following the designation indicetes the vear of
ariginal adoption ot in the case of revizion. the vear of last revision. N\ number i parcntheses indicates the vear of last reapproval A
superseript epsilon (ey indicates an cditonal change since the last sevision or reapproval.

Tins

1. Scope *

1.1 This test mcthod describes the procedurc. gencrally
known as the Standard Penetration Test (SPT), for driving a
split-barrcl sampler to obtain a representative soil sample and
a measure of the resistance of the soil o penetration of the
sampler.

1.2 This standard does not purport to address afl of the
safene problems, 1f any, associated with iy wse. It 15 the
respansibility of the user of this standard fo establish appro-
priate safety and health practices and determine the applica-
Ailin of regulatory limitations prior to use. For a specific
precautionary statement. sce 3.4.1.

1.3 The valucs stated in inch-pound units are to be regarded
as the standard.

MNove 1 Practice D 6066 can be used when testing locse sands below
the water table tor iquetaction studics or when a lugher level ot canz 1s
requered when drilling these soils. This practice provides information on
drilling metheds, equipment variables. ensrgy corrections. and blow-count
normal:zaton.

2. Referenced Documents

2.1 ASTAM Standards:

D 2487 Practice for Classification of Soils [or Engineering
Purposes (Unified Soil Classification System)®

D 2488 Practice for Description and Identification of Soils
(Visual-Manual Procedure)’

D 4220 Practices for Preserving and Transporting Soil
Samples’

D 4633 Test Method for Stress Wave Energy Measurament
for Dvnamic Penctrometer Testing Systems”

D 6066 Practice for Detenmining the Normalized Penetra-
tion Resistance Testing of Sands for Evaluation of Lique-
faction Potential®

3. Terminology
3.1 Definitions of termy Specific to This Standard:
311 amai—ihat portion of the drive-weight assembly

"Uhis methed s umler the jursdiction of ASTM Commitles D-18 on Seil and
Rack ani is the divect respomsibility of Sub ittee THIRAO2 on Sampling and
Rolatil Freld Testing fine Seal Investigations.

Curent cdition appreved Tan, 100 1999 Tublished March 19599 Owiginally
published az D 158G — 58 T, Last previous edition D 1536 - OF

g 1 Stamdonds, Val 04.08,

= cdmiial Besk of 2
? dnnal Book of AS1A8 Standards, Vol 04.00,

standerd Bes heen approved fr wie By ogencias of the Depavment of Defense

which the hammer strikes and through which the hammer
energy passes into the drll rods.

3.1.2 cathead—the rotating drum or windlass in the rope-
cathead 1Mt system around which the operator wraps a rope (o
lift and drop the hammer by successively tightening and
loosening the rope tuns around the drum.

3.1.3 drili rods—rods used to transiit downward force and
torgue to the drill bit while drilling a borchole,

314 drive-weight assembli—a device consisting ol the
hammer. hammer fall guide. the anvil. and amy hammer drop
system.

315 Aammer—hal portion of the dnve-weight asscinbly
consisting ol the 140 * 2 Ib (63.3 = 1 kg) impact weight
which is successively lifted and dropped to provide the encrgy
that accomplishes (lie sanmpling and penetration.

316 hammer drop system—ihal portion of the drive-weight
assembly by which the operator accomplishes the lifting and
dropping of the hammer 10 produce the blow.

3. 1.7 hanwner fall ewide—that part of the dnve-weight
assembly used (o guide the fall of the hanuner.

1 1.8 A-valwe—the blowcount representation of the penetra-
tion resistance of the soil. The V-valie, reported in blows per
foot. cquals the sum of the mumber of blows required to drive
the sampler over the depth interval of 6 to 18 i (150 o 430
mm) {sce 7.3)

3.1.9 AN—the number of blows obtained from each of the
6-in, (130-mm) intervals of sampler penctration (scc 7.3).

3100 pumber of rope turns—he total conlacl angle be-
tween the rope and the cathead at the beginning of the
operator's rope slackening to drop the hammer. divided by
3607 (scec Fig. 1),

3111 sampling rodi—rods (hat connect the drive-weight
assembly to the sampler. Drill rods are often used for this
purpose

3.1.12 SPT—abbreviation for standard penetration test. a
term by which engineers conmmonly refer (o this method.

4. Significance and Use

4.1 This test method provides a soil sample for identifica-
tion purposes and [or laboratory lests appropriate for soil
obtained from a sampler that may produce large shear strain
disturbance in the sample.

4.2 This test method is used extensively in a great variety of
geotechnical exploration projects. Many local corrclations and

*A Summary of Changes sectiom appears af the end of this standand.
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A e Q—-L_Rope
Operator here
Lo %
,B H‘ ! l Cathead
Aw Section A-A

(&) counterclockwise rotation
approximately 1%tums

|
0

(b clockwise ratalion
approximately 24 furms

Operator here

Section B-B

FIG. 1 Definitions of the Number of Rope Turns and the Angle for (a) Counlerclockwise Rotation and {(b) Clockwise Rotation of the
Cathead

widely published correlations which relate SPT blowcount. or
Nevalue, and the cngincering behavior of carthworks and
foundations are available.

5. Apparatus

5.1 Drilling Equipment—Any drilling equipment that pro-
vides at the time of sampling a suitably clean open hole before
insertion of the sampler and ensures that the penetration test is
perfarmed on undisturbed soil shall be acceplable. The follow-
ing picces of ecquipment have proven to be suitable for
advancing a borehole in some subsurface conditions.

311 Drag, Chopping, and Fishiail Sits. less than 6.5 in
(162 mm) and greater than 2.2 in. (56 mm) in diameter may ba
uscd in conjuction with open-hole rotary drilling or casing-
advancement drilling methods. To avoid disturbance of the
underlying soil. boilom discharge bits are not permilted; only
side discharge bits are permitied,

53.1.2 Roller-Cone Bits. less than 6.3 in, (162 mm) and
greater than 2.2 in (56 mm) in diameter may be used in
conjunction with open-hole rotary drilling or casing-
advancement drilling methods if the drilling fluid discharge is
detlected.

3.1.3 Hollove-Srem Comtinvous Fhight Awgers, with or with-
out a center bit assemnbly. mav be used to drill the boring. The
inside diameter of the hollow-stem augers shall be less than 6.5
in. (162 mm) and greater than 2.2 in. (36 mm)

.04 Sehd, Conmtinuous Flight, Bucker and Hand .ugers.
less than 6.5 in. (162 mm) and greater than 2.2 in (56 mm) in

diameter may be usad if the soil on the side of the boring does
not cave onto the sampler or sampling rods during sampling.

5.2 Sampling Rods—Flush-joint steel drill rods shall be
uscd to conncct the split-barrel sampler to the drive-weight
assembly. The sampling rod shall have a stiffness (moment of
inertia) equal to or greater than Uit of parallel wall *A” rod (a
steel rod which has an outside diameter of 1% in. (41.2 mm)
and an inside diameter of 1% in. (285 mm).

Mini 2 Recenl research and comparative testing indicates the tvpe
rod nsed, with stitfhess ranging from “A” size rod to "N size rod. will
usually have g negligible ellect on the Mvalues to depths of at least [00
11 {30 m

5.3 Split-Barve! Sampler—The sampler shall be constructed
with the dimensions indicated in Fig. 2. The driving shoc shall
be of hardened sieel and shall be replaced or repaired when it
becomes dented or distorted. The use of liners {o produce a
constant inside diameter of 1% in. {35 mm) is permitted. but
shall be noted on the penctration record if used. The use of a
satnple retainer basket 1s permitied. and should also be noted
on the penetration record if used.

Nore 3—Both theory and available test data suggest that ¥-values may
nergase between 10 10 30 % when liners sre used,

54 Drive-Wereht Lesembiv,

540 Hammer and Amvit—The hammer shall weigh 140 =+
2 1b (63.5 = | kg) and shall be a solid rigid metallic mass. The
hanumer shall sirike (e anvil and make steel on steel contact
when it is dropped. A hamuner {all guide pemutting a free [all
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E - 010 ' C.0Zin. (2.54 ' 0.25 mm)

F - 200 . 005-000in (508 © 1.3 =00 mm)
G~ 150" 1o 230"

v diameter. )}

The 1% in. (38 mm) inside ciameter split bame! may be used with a 168-gage wall thickness splt liner. The peretrating end of the drive shoe may be slichtty rounded.

Metal or plastic relainers may be used to retain soil samples,

FIG. 2 Split-Barrel Sampler

shall be used. Hammers used with the cathead and rope method
shall have an unimpeded overlift capacity of at lcast 4 i, (100
nun). For safety reasous. (he use of a hmmner assembly with an
internal anvil is encouraged.

Mote d—I1 is suggested that the hammer fall gwide be permanently
murked to enable the uperstor or hspecior 0 judge the lunmer drop
height

5.4.2 Hanmuer Drop Svstem—Rope-cathead. 1rip. semi-
automalic, or automatic hamuner drop systemns masy be used.
providing the lifting apparatus will not causc penctration of the
sampler while re-cngaging and hfting the hammer

3.3 Accessory Equipment—Accessories such as labels.
sample containers, data sheets. and groundwater level measur-
ing devices shall be provided in accordance with the require-
ments of the project and other ASTM standards.

6, Drilling Procedure

6.1 The boring shall be advanced incrementally o pernut
intermittent or continuous sampling, Test intervals and loca-
tions are normally stipulated by the project engineer or
geolopist. Typically. the inlervals selected are 5 ft (1.5 mm) or
less in homogencous strata with test and sampling locations at
every change of straty,

6.2 Any drilling procedure that provides a suitably clean
and stable hole before insertion ol the sampler and assures that
the penetration test is performed on essentially undisturbed soil
shall be acceptable. Each of the following procedures liave
proven to be acceptable for some subsurface conditions. The
subsurface conditions anticipated should be considered when
sclecting the drilling method to be used.

6.2.1 Open-hole rotary drilling method.

6.2.2 Continuous ight hollow-stem auger method.

.2.3 Wash boring mcthod,

6.2.4 Continuous flight solid auger method,

0.2 Several dnlling methods produce unacceptable borings.
The process of jetting through an open tube sampler and then
sampling when the desired depth is reached shall not be
permitted. The continuous Hight solid auger method shall not
be used for advancing the boring below a water table or below
the upper confining bed of a confined non-cohesive sirafum
that is under artesian pressure. Casing may not be advanced
below the sampling clevation prior to sampling. Advancing a
horing with botiom discharge bils is nol perissible. It is not
permissible to advance the boring for subsequent insertion of
the sampler solely by means of previous sampling with the SPT
sampler,

6.4 The drilling fluid level within the boring or hollow-stem
augers shall be maintained at or above the in situ groundwater
level at all times during drilling. removal of drill rods. and
sampling,

7. Sampling and Testing Procedure

7.1 After the boring has been advanced to the desired
sampling elevation and excessive cultings have been removed.
preparc for the test with the following sequence of operations.

7.1.1 Attach the split-barrcl sampler to the sampling rods
and lower into the borehole. Do not allow the sampler o drop
onto the seil to be sampled.

7.1.2 Position the hammer above and attach the anvil 1o the
top of the sampling rods. This may be done before the sampling
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rods and sampler are lowered into the borehole.

7.1.3 Rest the dead weight of the sampler, rods, anvil, and
drive weight on the bottom of the boring and apply & seating
blow. If excessive cutlings are encountered at the bottom of the
boring, remove the sampler and sampling rods from the boring
and remove the cuttings.

7.1 4 Mark the drill rods in three successive o-in. (1L15-m)
increments so that the advance of the sampler undar the impact
ol the hammer can be easily observed for 2ach &-in. (0.15-m)
increment.

7.2 Dinive the sampler with blows [rom the 140-1k (63.5-kg)
hammer and count the number of blows applicd in cach é-in.
(0.15-m) merement until one of the following oceurs:

7.2.1 Atotal of 30 blows have been applied during any one
of the three 6-in. (0.15-m) increments described in 7.1 4

7.2.2 Atotzal of 100 blows have been applied.

7.2.3 There is no observed advance of the sampler during
the application of 1) successive blows of the hammer.

7.2.4 The sampler 15 advanced the complete 18 m, (0.45 m)
without the limiting blow counts oceurring as described in
721,722 or 723,

7.3 Record the number of blows required to effect each 6 in.
(0,15 m} of penctration or fraction thercof. The first 6 in. is
considered to be a seatinpg drive. The sum of the number of
blows required for the second and third 6 in. of penetration is
termed the “standard penetration resistance,” or the “AN-valae,”
Il the szmpler 15 driven less than 18 in. (043 m), as permitted
in72.1,7.2.2 or 7.2.3, the number of blows per cach complete
6-in. (0.15-m) increment and per each partial increment shall
be recorded on the boring log. For partial increments. the depth
of penetration shall be reported to the nearest 1in. (25 mm), in
addition to the number of blows. 11 the sampler advances below
the bottom of the boring under the static weight of the drill rods
or the weight of the drill rods plus the static weight of the
hammer. this information should be noled on the boring log.

7.4 The raising and dropping of the 140-1b (63.5-kg) ham-
mer shall be zecomplished using either of the following two
methods:

7.4.1 Dy using a trip, automatic, or semi-automatic hammer
drop system which lifls the [40-1b (63.5-kg) hammer and
allows it todrop 30 = 10n {076 m = 25 mm) unimpeded.

7.42 By using a czthead to pull a rope attached to the
hammer. When the cathead and rope method is used the system
and operation shall conform to the following:

7.4.2.1 The cathead shall be essentally free of rust, oil, or
grease and have a diameter in the range of 6 to 10 in. (130 to
250 mm).

7.4.2.2 The cathead should be operated at @ mimmum specd
of rotation of 100 RTM, or the approximate speed of rotation
shall be reported on the boring log.

7.4.2.3 No more than 214 rope tumns on the cathead may be
used during the performance of the penetration test, as shown
in Fig. 1.

Mot 3—The operater should generally use either 14 or 235 rope
turns, depending upon whether or not the rope comes off the top (132
firms} or the bottom (214 ey of the cathead. 1tz generally known and
avcepled Uwl 2%0r muore wpe tuns considerably impedes Qe fall of te
hammer and sheuld not be used to pertorm the test. The cathead rope
shomld be mantained in a relanively dry, clean, and unfrayed condition

7.4.2.4 For each hammer blow, a 30-in, (0.76-m) lift and
drop shall be employed by the operator The operation of
pulhing and throwing the rope shall be pertormed rhythmically
without holding the rope at the top of the stroke.

7.5 Bring the sampler to the surlace and open. Record the
percent recovery ur the length of sample recovered. Describe
the soil samples recovered as to composition, color, stratifica-
tion. and condition, then place one or more representative
portions of the sample into sealable meisture-proof containers
(jars) without ramming or distorting any apparent stratification.
Seal each contamer to prevent evaporation ol soil mosture.
Affix labels to the contaners bearing job designation, boring
number, sample depth, and the blow count per 6-in. (0.13-m)
merement. Protect the samples agsinst extreme temperature
changes. [f there 13 a soil change within the sampler, make a jar
for each stratum and note its location in the sampler barrel.

8. Report

8.1 Drilling information shall be recorded in the field and
shall include the [ollowing:

8.1.1 Name and location of job,

#.1.2 Mames of crew,

8.1.3 Type and make of drilling machine,

%.1.4 ‘Weather conditions,

8.1.5 Date and time of start and tinish of boring,

$.1.6 Boring number and location (station and coordinates,
if available and applicable).

8.1.7 Surlace elevation, 1if available,

§.1.8 Method of advancing and cleaning the boring,

8.1.9 hethod of keeping boring open,

8.1.10 Depth of water surface and drilling depth at the time
of a noted loss of drilling fluid, and time and date when reading
of nolglion was made,

8111 Tocation of strata changes,

81,12 Size of casing, depth of cased portion of boring,

8.1.13 Equipment and method of doving sampler,

8.1.14 Type sampler and length and inside diameter of
barrel (note use ol liners),

8.1.15 Size, type. and section length of the samphing rods,
and

8.1.16 Remarks.

§.2 Data obtaned for each sample shall he recorded in the
field and shall include the following:

§.2.1 Sample depth and, if’ utilized, the sample number.

22 Deseripion of so1l,

823 Strata changes within sample,

8.2.4 Sampler penetration and recovery lengths, and

8.2.5 Mumber of blows per 6-in. (0.15-m) or partial incre-
ment.

9. Precision and Bias

9.1 Precision—A valid estimate of test precision has not
been determined because it is too costly to conduct the
necessary inter-laboratory (fleld) tests. Subcommittee D802
welcomes proposals to allow development of a valid precision
statement.

9.2 Bigs—DBecause there is no reference material for this
lest method, there can be no bias statement.

23 Variations in N-values of 100 % or more have heen
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observed when using different standard penetration test appa-
ratus and drillers for adjacent borings in the same soil
formation. Current opunon, based on fleld expenence, ndi-
cates that when using the same apparatus and driller. Mvalues
in the same soil can be repreduced with a coefficient of
varlation of about 10 %4

G4 The use of faulty equipment, such as an extremely
massive or damaged anvil. a rusty cathead, a low speed
cathead, an old, oily rope, or massive or poorly lubricated rope
sheaves can significantly contribute to differences in N-values
obtaned between operator-dnll ng systems.

9.5 The variability in M-values produced by different drill
rigs and operators may be reduced by measuring that part of the
hammer energy delivered into the drill rods from the sampler
and adjusting N on the basis ol comparative enenges. A method
for enerpy measurcment and AN-value adjustment is given in
Test Method D 4633,

10. Keywords

10.1  blow count; in-situ test. penetration resistance; split-
barrel sampling; standard penetration test

SUMMARY OF CHANGES

{13 Added note to Section 1. Scope. The note refers 1o a related
standard, Practice D 6066,

(27 Added Practice D 6066 to Section 2
Documents.
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