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Response Modification Factor, R : 5.0 System Overstrength Factor, Qo 2.5
Deflection Amplification Factor, Cd : 4.5

mumsiussanAvesinsei

mumsdufugiu 55 .= 031 3w ;35 n.RC:T=0.02H, STEEL: T~ 0.03H
P -
mun i unseseaey 0.85vVyV = 0468  TuW  LST
- N ; 2
ﬁm‘aml‘iﬁauﬂmlwmﬂﬂmuuwuﬂuﬂmsumsaanuuuﬁﬂmmswnaawmu (T=0312sec)= 0324 (g)
muammdnlsrimsransuousasaauAnla Cs 3.2.1) ; Cs=Sa*(UR) > 0.01 ; A5 322
Cs=Sa*(UR)=0.324 x (1/5) = 0.065 (g) 2 0.010 (g) ok MWcs=  0.065(@)
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N (hx) RS M i fu (W) A
Roof 18.00 124.53 10.37 - 13490
Story5 14.80 781.69 2,142.01 - 2,923.71
Story4 11.60 948.13 888.69 - 1,836.82
Story3 8.40 1,117.59 901.55 - 2,019.14
Story2 5.20 1,117.57 395.70 - 1,51328
Storyl 2,00 1448.78 425.37 - 1,874.15
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3 - 5,538.30 4,763.69 - 10,301.99
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[1] 2] [3] [41 [5] [61 7 (8] 9] [10] [11]
TSEOINN | Szds Source | uwenindns| anagees | anuge Source Receiver sandesnnmanyia | dsunesgm Ao AfIlEA MM Fresnel Number
st Recifver wnT B fia Receiver | fhm & wAuwu| Ay & st | e | sedifoe | seduios | vesumseiufiendos| S0 Receiver | A B T d d
Source funeiindas | Reeeiver disunu | Mades R [manmge ol [emge| g | wie 24 Bilwe|  Aeeer 10 s wilalisi
4 Receiver Source (L90) (Leq24) fuwanidse
n.) (%) (a) (n.) ** (».) - () () () ) dB(A) dB(A) dB(A) dB(A) . . . . .
meiuan [vhuagmds 2 1 yaaadu 75.00 3.57 71.43 1.5 2.4 1 0 0 1 0.0 1.5 45.9 51.8 70 52.30 | 4.30 | 71.4 |0.00159| 75.0 | 0.72

- o 4 a X a £ 3
A15e0 1 udmnsdnnassaudasitindunindan g nn Tasnsaimse wauaus 1wmaiiawiaaula 4 1 vla 1 (da)

NuguTn (6a)
Uszinndmndanthunumnuda ssinudsnnnimeaiuniung Uszunndmnu mndssiing HeeTunn
(12} [13] [14] [15} (18] 7] [18] [19] [20] [21] [22] (23] [24] [25] (261 1271 28] [29] [30]
AumniRvaudn Fresnel \dnafianas (Fteilaans szendng (Jaait seanda szaudse | srewdnaila szendng wasa s fnatu szAmdng szaudey | wawdm | dwseu
a1wd [gomgii| K. |emanda [@wema| Number |winnadansinu| mndunedindes | sedndoed fidumis grianiuen ey fidhumia | ndudod Wit #an1s e Mliud [ nnundedniinl s g | mmum | wams
L& e rem N Mumfindos fihanldan Receiver fMuwadindse | duowedindne | duwadiadee | Receiver  |mzadhwihuwa  (Fnennsuen dszdiu | Lifimssunm (vandsum) | finssumu | (L80) Uszdin
0) AL A+ Taoase
Hz. C. wAinmi| dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
1000 | 28 | 301 347 0.35 4.17 19.4 19.4 32.9 78.9 23 55.9 29.7 34.6 519 thu 0.1 7 44.9 44.9 51.8 =6.9 e
wanomg: nadl A L fidndv 25 a(a) Wlddail 25 aB(A)
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nulaseaire
anyaTRMBnwEaIlATmS fumiiuasquaNUR B AR st UIAEIRBENEMAWNITIIADS |
1] 2] [31 [4] [5] (61 71 [8] )] [10] (11)
TILBEWN | SBs Source | Mvadindey | anwgenas | ANwg Source Receiver sraudsnnneneia doasnnsgm sEAUEm AMTANI8N Fresnel Number
yiel Receiver I i Gl Receiver | fuwg ¥ seAuiu| ey S suAumu | seeu | seAuidse | seeudos | weauwdetufiondas| Ba Recever | A B T d d
Source ey | Receiver Weudy | dudas Bl g tuil | enuga| Wugw |wio 24 Ble|  Fazes 10 wes wlalbaidi
{14 Receiver Source (1.90) (Leq24) Aruwsiindos
(a) () (u.) () *= () - () () (a.) () dB(A) dB(A) dB(A) dB(A) M. M. N, . .
ariuan [1huageda 2 tu yanoay
%uTﬂ'Nﬁ‘l\l'lﬂ’ﬁ'}'uﬁ 1 75.00 3.57 71.43 -0.1 2.4 1 0.10 1.60 1 0.0 1.5 45.9 51.8 80 62.3 4.30 | 71.5 | 0.025 | 75.0 | 0.80
75.00 3.57 71.43 2.9 2.4 1 0.10 1.60 2 3.0 4.5 45.9 51.8 80 62.3 4.30 | 71.4 | 0.025 | 76.1 | 0.70
%Htﬁ‘i\!ﬂiv’l\lﬂ‘lﬂ'l‘lm 2 75.00 3.57 71.43 -0.2 2.4 2 8.20 4.70 2 3.0 4.5 45.9 61.8 80 62.3 4.30 | 71.5 | 0.025 | 75.0 | 0.80
%utaiﬂﬂi‘ﬁiﬂ’tnTsﬁlﬁl 3 75.00 3.57 71.43 -0.3 24 3 6.30 7.80 2 6.0 7.5 45.9 51.8 80 82.3 4.30 | 71.5 | 0.025 | 75.0 | 0.81
ﬁufmaa%’*nmms#u?; 4 75.00 3.57 71.43 -3.6 2.4 4 9.60 | 11.10 2 6.0 7.5 45.9 51.8 80 62.3 4.30 | 71.7 | 1.025 | 76.1 | 1.92

H ° o i o X - 1] .
ﬂ‘l‘i‘l\‘lﬁ 2 I.l.ﬁﬁ\'m'liﬁ"m‘)EII‘SSGI'LILaﬂﬂﬁlﬂﬂiu‘nﬂﬂﬂﬂ‘i‘i&l\l’lu‘[ﬂ‘iﬂﬂi”‘lw‘l Tﬁi\‘lﬂ"iﬂ"ﬂﬂliqﬂ taﬂuauﬂ{ 1‘“8{7‘%’3“"’“3“‘{“ 4 U Wa1 (Gli))

1 hhe (o)
Useidiwdoamiaaniuianudes tssdiudamnnrmsatihuiium thdudeenu mTdsudin dsTunIu
[12] [13] [14] [15] [16] 17 [18] [19] [20] {21] [22] 123] [24} [25] [26] 271 (28] [29] [30]
auaniduaudo Fresnel | (@ailass Wneianas szaudas e srauin svdindee | seaudoadie AU asEs Tty staud@oy | Teeudoe | sedlndos | éraeel
el [qumgfi| K. | @3 | @0NE| Number |mnnradauim|induwaiindes sindnedl | Fewmias | griladimn fidiu figwmis | Tadindeed wioamaniy Han3 fitndae anlsudn [nundaindie]  wme fug | mysumau | wems
tdm 1daq ARu N fuwsdindse | fivhanldae Receiver | fumaiinde | fuuwadnden| dwumaiiudas | Receiver |mzachuduws|  @zsemavan by | Lifinssunou (wanlsud) | imssunau | (L90) sz
m AL AL* Tannse
Hz, C. wAanf| dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
1000 | 28 | 301| 347 0.35 4.61 19.8 19.8 42.5 88.9 23.0 65.9 39.7 44.4 52.5 e 0.7 7 45.5 45.5 45.9 0.4 U
1000 28 301 347 0.35 4.05 19.2 19.2 43.1 88.9 23.0 65.9 39.7 44.7 52.6 i i 0.8 7 45.6 45.6 45.9 =0,3 i
1000 28 301 347 0.35 4.63 19.8 19.8 42.5 88.9 23.0 65.9 39.7 44.3 52.5 tiu 0.7 7 45.5 45.5 45.9 =04 i
1000 | 28 |301| 347 0.35 4.65 19.8 19.8 25 | 88.9 23.0 65.9 39.7 44.3 52.5 ¢ 0.7 7 45.5 45.5 45.9 =0.4 i
I 1000 28 301 347 0.35 11.08 23.5 23.5 38.8 88.9 23.0 65.9 é;7 42.3 52.3 s 0.5 7 45.3 45.3 45.9 =0.6 i

Page 1 dnuiiey (Taseadn)



#1191 3 uamIN AN FsTRATuInAINTIIOANUd TA5an1321M 3R wAnans 1amaiauiasula 4 34 ol 1

IUATIAL
ansaEneMIEANRIlATINT shumbaznoiamatis dszdnudnminnimegniiuns Usziiutdnesm mssudiu lssuniy
[1] [21 3] (41 15} [6] ] (8] (91 10} i11) [zj (131 [14] [15) [16] 17 I (18] [19] [20] [21] [22] 23]
TIILBLUN| 3uax Source | rumsiindes prmgouey anaga Source Receiver wdudssnnsenvia | d@vonesgn | sdndsd | sedinds wmed IzAudng seAuiing srdndne wadudeiifady sehndes | seAindm | sodindes | dsedy
ha Receiver wIY (] [ Recefver | fuma $id kS i seAUNY| Teils [zddne] seandne  pasundeddadnddumistiung 89 Receiver goiladisn few it ulavudy | uanns fndee  Anludyonunsaiuily o fug | mssunou| wany
Source [UMninTod]  Receiver | (Roudl | dindm il (e fufl |eowge| Rugmu (1afe 24 dilne| Feor 10 wms | Mades Walii | dumedindes| hunaiindudannss [funsdindedanasodaniouen dsiu | Lifinvssum dnl$idr) |fmssunau| (Leo) Uruiin
T4 Receiver Source (L90) (Leq24) fumanindeoy Adrumistumasinded Adumia Receiver
() ) (at.) (n) *= () - () | (n) () | (a) | aB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
[ eSimn thuagada 2 i yaeasy
- themnuss il 1 75.00 3.57 71.43 -0.1 24 | 1| o010 | 160 | 1| 00 [ 1.5 | 459 51.8 84 92.9 66,30 400 528 267 518 | dw 0.0 7 44.8 44.8 51.8 =20 | dw
75.00 8.57 71.43 2.9 24 | 1| 010 | 160 | 2| 30 | 45 | 459 51.8 84 92.9 66.30 40.0 528 267 518 | 0.0 7 44.8 4.8 518 =70 | dw
- fhamnusie il 2 75.00 3.57 71.43 -0.2 24 | 2| 320 |47 | 2| 30 | a5 | 459 51.8 84 92.9 £6.30 40.0 52.9 26.7 518 | chu 0.0 7 44.8 4.8 51.8 =20 | thy
- daemnusis Bl 3 75.00 3.57 71.43 -0.3 24 | 3| 630 | 780 | 2| 60 | 7.5 | 450 51.8 84 92.9 66.30 40.0 528 267 518 | dw 0.0 7 44.8 44.8 518 =20 | thu
- tamnude il ¢ 75.00 3.57 71.43 -3.6 24 | 4| 960 1110 2| 60 | 75 | 450 51.8 84 92.9 86,29 0.0 52.8 26,7 518 | dw 0.0 7 44.8 44.8 51.8 =20 | dw
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Twaw | Jauaz | dwmam | Sowaz | 9mam | soums
1 |sonanazosg RN (Feunindnilaigasie 20 1 Bwly)
1.4 |[we
B 20 44 .44 24 42 .86 44 43.56
W9 25 55.56 32 57.14 57 56.44
kY] 45 100.00 56 100.00 101 100.00
1.2 [ag
20 - 30 1 3 6.67 3 5.36 6 5.94
31-40 1 12 26.67 5 8.93 17 16.83
41-50% 12 26.67 12 21.43 24 23.76
51 -60 1 11 24.44 22 39.29 33 32.67
saus 61 0 Al 7 15.56 14 25.00 21 20.79
534 45 100.00 56 100.00 101 100.00
1.3 |awmnlnasaiaen
BRIt Y TN 24 53.33 28 50.00 52 51.49
ARy aIRInIe T Sow 6 13.33 15 26.79 21 20.79
qmswawﬁwﬁm%@au 1 2.22 1 1.79 2 1.98
qwnﬁmaa%%ﬁ'\ﬂﬁﬁau 0 0.00 0 0.00 0 0.00
Hiz/elaus 14 31.11 12 21.43 26 25.74
1 (UFAT2U). .o OV oo 0 0.00 0 0.00 0 0.00
534 45 100.00 56 100.00 101 100.00
14 [uwsisensAnmgednizala
lalefnm 0 0.00 0 0.00 0 0.00
trznudnm 0 0.00 9 16.07 9 8.91
Ssuudnw 17 37.78 26 46.43 43 42.57
anfziaulypnes 12 26.67 9 16.07 21 20.79
Wngned 16 35.56 12 21.43 28 27.72
Pygnlnniagaind 0 0.00 0 0.00 0 0.00
I 45 100.00 56 100.00 101 100.00

2 [lassgiwvasasnzon
o L2 s [}
2.1 |anumeinwAnaAy

31 68.89 45 80.36 76 75.25

Tuan

e (] 0 0.00 0 0.00 0 0.00
TruunwisenIWIGiTs 14 31.11 11 19.64 25 24.75
RN 1-31) N 0 0.00 0 0.00 0 0.00

5 45 100.00 56 100.00 101 100.00

2.2 |n3InNANaNNNENHY

33 73.33 47 83.93 80 79.21

nwasawas
iiBu 12 | 26.67 9 16.07 | 21 20.79
U9 (331).. TG e 0 0.00 0 0.00 0 0.00
T 45 | 100.00 | 56 | 100.00 | 101 | 100.00
23 |[mwogonds ngupwiniwszgsiawikivinle
19 0 0.00 0 0.00 0 0.00
1-53 10 22.22 12 | 2143 | 22 21.78
6-10 D 6 13.33 2 3.57 8 7.92
11-20 13 28.89 7. 12.50 20 19.80
21-301 4 8.89 5 8.93 9 8.91
gaudt 31 D Iuld 12 26.67 30 | 5357 | 42 41.58

45 100.00 56 100.00 101 100.00
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1aldUsznauendn 0 0.00 0 0.00 0 0.00
Tsnwinasruet 0 0.00 0 0.00 0 0.00
asdnmat 0 0.00 1 1.79 1 0.99
Fudrevaldnedu 3 6.67 15 26.79 18 17.82
@Y DINAINTITHINAD 20 44 .44 4 7.14 24 23.76
snsmiEnusismie 0.00 1 1.79 1 0.99
SeEwdRs 1 2.22 0 0.00 1 0.99
WHRIUUTENANINS 14 31.11 16 28.57 30 29.70
wathwuaithn 5 11.11 16 28.57 21 20.79
e 1 2.22 0 0.00 1 0.99
aug 1 222 3 5.36 4 3.96
et Y] 45 100.00 56 100.00 101 100.00

4 |gayaemasrinline gunmewily uasdounanaen

4.4 |unawirdauan
el 0 0.00 0 0.00 0 0.00
e 45 100.00 56 100.00 101 100.00
wdszith 0 0.00 0 0.00 0 0.00
Wde 0 0.00 0 0.00 0 0.00
#111e1s 0 0.00 0 0.00 0 0.00
duq 0 0.00 0 0.00 0 0.00
ERTY 45 100.00 | 56 100.00 | 101 100.00

42 |unassinly
TaTANS 1 2.22 0 0.00 1 0.99
e 0 0.00 0 0.00 0 0.00
Wlszth 24 53.33 22 30.29 46 45,54
e 17 37.78 31 55.36 48 47.52
Hena 3 6.67 3 5.36 6 5.94
aug 0 0.00 0 0.00 0 0.00
SN 45 100.00 56 100.00 101 100.00

4.3 %nwﬁﬁ’ﬂmuzy‘a oy
LW 0 0.00 0 0.00 0 0.00
k] 0 0.00 0 0.00 0 0.00
vulagaidnsuswITEIUuEI LTINS 45 100.00 56 100.00 101 100.00
I 45 100.00 56 100.00 101 100.00

4.4 [FEnrsmdaasdijna(gusu)
stonguguluide 0 0.00 0 0.00 0 0.00
23T HIsEM UM EInza 45 100.00 56 100.00 101 100.00
Rt 45 100.00 56 100.00 101 100.00

4.5 [AEaTszonasindun
UrapPunIdn 0 0.00 0 0.00 0 0.00
UsopmaunasihrssTauuLn 0 0.00 0 0.00 0 0.00
Usapaignzia 0 0.00 0 0.00 0 0.00
ddapsign /9 Maszunehamame 45 100.00 56 100.00 101 100.00
dug 0 0.00 0 0.00 0 0.00
Rt 45 100.00 56 100.00 101 100.00

4.6 |mstaings
I#ianseztintaneu udrWdes vduasdulasldiedu 0 0.00 0 0.00 0 0.00
lfvainsesiniiu Lﬂmﬁuaw‘mm?msa’*qwﬁ’mm%ammmﬁu 2 4.44 13 23.21 15 14.85
ihoashsastihtaduiag 43 95.56 43 76.79 86 85.15
Bue 0 0.00 0 0.00 0 0.00
528 45 100.00 56 100.00 101 100.00
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4.7
matWdwniing 45 100.00 56 100.00 101 100.00
Bug 0 0.00 0 0.00 0 0.00
ki) 45 100.00 56 100.00 101 100.00
5 |Joyasmgunmaadnlszzing
5.1 [TasariRrmwanienwiwuazauzn wasauasausuthy nisl
laivag 29 64.44 29 51.79 58 57.43
g 16 35.56 27 48.21 43 42.57
kel 45 100.00 56 100.00 101 100.00
5.2 |Amnguthsmlinazlsnniga
Tsanda/lsamadiumele 10 33.33 10 16.95 20 22.47
TealAEINUTZUUNM BRI 0 0.00 1 1.69 1 1.12
Tsasiganuszuunauiie 1 3.33 1 1.69 2 2.25
Tsnnibuasniiuw 12 40.00 15 25.42 27 30.34
TsafgnuszuuiRanauendg 3 10.00 14 23.73 17 19.10
TsauhemuweiwnsEan 1 3.33 7 11.86 8 8.99
snfifinnnaang 0 0.00 0 0.00 0 0.00
Fugumam il duian 3 10.00 11 18.64 14 15.73
et ] 30 100.00 59 100.00 89 100.00
6 |wanssnusuasuansoailiniu iwiogiin
6.1 |Javnanassandlad
q 0 0.00 0 0.00 0 0.00
ail 45 100.00 56 100.00 101 100.00
53 45 100.00 56 100.00 101 100.00
6.2 |[Tywidwazass/arfivneoimd
i 6 18.33 6 10.71 12 11.88
aidl 39 86.67 50 89.29 89 88.12
b5 1Y) 45 100.00 56 100.00 101 100.00
UHAIAN
nTITINY 6 100.00 6 100.00 12 100.00
Araasnaeag 0 0.00 0 0.00 0 0.00
Rt 6 100.00 6 100.00 12 100.00
FLAUATINIHUTIVDY HANIZNLN IASU
oy 0 0.00 0 0.00 0 0.00
drunandg 0 0.00 0 0.00 0 0.00
un 6 100.00 6 100.00 12 100.00
I 6 100.00 6 100.00 12 100.00
6.3 |Tyuudseas
Hj 4 8.89 5 8.93 9 8.91
g 41 91.11 51 91.07 92 91.09
et ] 45 100.00 56 100.00 101 400.00
UHASAN
NI 4 100.00 5 100.00 9 100.00
nsriaaTaena g 0 0.00 0 0.00 0 0.00
TRty 4 100.00 5 100.00 9 100.00
s:ﬁ’um'lug%ttiwaauanszwumﬁ%’u
sgay 0 0.00 0 0.00 0 0.00
{unand 0 0.00 0 0.00 0 0.00
an 4 100.00 5 100.00 9 100.00
e ] 4 100.00 5 100.00 9 100.00
6.4 |Tgyniseanazianainnisiasing
T} 0 0.00 0 0.00 0 0.00
Taid 45 100.00 56 100.00 | 101 100.00
Eiet] 45 100.00 56 100.00 101 100.00
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6.5 |Jywinisznauaawin g
b 1 2.22 0 0.00 1 0.99
(8 44 97.78 56 100.00 100 99.01
53N 45 100.00 56 100.00 101 100.00
URRINAT
QoUaY 1 100.00 0 0.00 1 100.00
0 0.00 0 0.00 0 0.00
30 1 | 10000 | o 0.00 1 | 100.00
FEAUAMINTHUSIVDIRANTENLN |95
%ae 0 0.00 0 0.00 0 0.00
unans 0 0.00 0 0.00 0 0.00
¥ n 1 100.00 0 0.00 1 100.00
37 1 100,00 0 0.00 1 100.00
6.6 |Joyvminuds
H 0 0.00 0 0.00 0 0.00
Taisd 45 100.00 56 100.00 101 100.00
bt 45 100.00 56 100.00 101 100.00
67 [Javmsszungsii ivwsiiougs
i 0 0.00 1 1.79 1 0.99
aidl 45 100.00 55 98.21 100 99.01
594 45 100.00 56 100.00 101 100.00
UHAIAN
wuanwnin 0 0.00 1 100.00 1 100.00
0 0.00 0 0.00 0 0.00
et 0 0.00 1 100.00 1 100.00
FEAUAMIMTHUTIVBINANTINUA | AT
dow 0 0.00 0 0.00 0 0.00
thunas 0 0.00 0 0.00 0 0.00
n 0 0.00 1 100.00 1 100.00
Rl 0 0.00 1 100.00 1 100.00
6.8 |[Topvnmismnuaue
] 0 0.00 0 0.00 0 0.00
[l 45 100.00 56 100.00 101 100.00
524 45 100.00 ‘56 100.00 101 100.00
6.9 [Jawinvhausiau/lnan
H‘ﬁ 0 0.00 0 0.00 0 0.00
(ETE 45 100.00 56 100.00 101 100.00
s34 45 100.00 56 100.00 101 100.00
6.10 |[Jgun1s91esAada
i 3 6.67 2 3.57 5 4,95
Tsid 42 93.33 54 96.43 96 95.05
TN 45 100.00 56 100.00 101 100.00
URAINNA
STAND 3 100.00 2 100.00 5 100.00
0 0.00 0 0.00 0 0.00
5N 3 100.00 2 100.00 5 100.00
SEAUAMNTHISIVBINANTINLTN lATU
fap 0 0.00 0 0.00 0 0.00
thunany 0 0.00 0 0.00 0 0.00
N 3 100.00 2 100.00 5 100.00
EETY 3 100.00 2 100.00 5 100.00
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Swmm | Taune | seuss 9w | Iowaz

6.11 [Jvnenmauilaoant (kB InuAaznIndan
Y 0 0.00 0 0.00 0 0.00

a

Taidl 45 100.00 56 100.00 101 100.00

520 45 100.00 56 100.00 | 101 100.00
6.12 [Javgnuaiaviaken v

i 0 0.00 0 0.00 0 0.00

aisi 45 100.00 56 100.00 | 101 100.00

518 45 100.00 56 100.00 | 101 100.00
6.13 [TwgnuaiisnaAnas aziasuna

4 0 0.00 0 0.00 0 0.00

1aid 45 100.00 56 100.00 101 100.00

5 45 | 100.00 56 | 100.00 | 101 100.00
6.14 |91 9

] 0 0.00 0 0.00 0 0.00

aid 45 100.00 56 100.00 | 101 100.00

50 45 100.00 56 100.00 | 101 100.00

7 [nanwnanacannantingaslszrrwiinslasanms

71 |uaazosnisnlasents

Lﬂiuﬁﬁﬁlﬁ'ﬁu 45 72.58 56 68.29 101 70.14
ssnulinulszrauluioshiu 14 22.58 18 21.95 32 2222
mammnUlnaadlnadiu 3 4.84 8 9.76 11 7.64
Bun lufl 0 0.00 0 0.00 0 0.00
5N 62 100.00 82 100.00 144 100.00
7.2 |walRuzasn1silaTens
vgua:aaa 19 26.39 12 15.58 31 20.81
IRBNEITLIIY 12 16.67 7 9.09 19 12.75
mIawengeDR 0 0.00 0 0.00 0 0.00
TywinhdRadu - 0 0.00 1 1.30 1 0.67
MTITINATA 26 36.11 26 33.77 52 34,90
TUAMUMIROFNIINIANUNAN 0 0.00 0 0.00 0 0.00
flslaRpawa 2 2.78 0 0.00 2 1.34
v 0 0.00 7 9.09 7 4.70
fugziiaunmInaaig 4 5.56 1 1.30 5 3.36
aug Laifl 9 12.50 23 29.87 32 21.48
EETV 72 100.00 77 100.00 149 100.00

73 |marMRazaUlIaRRNANET 1% 3203 1 Dlalas

45 100.00 56 100.00 | 101 100.00
Tuisawe 0 0.00 0 0.00 0 0.00
528 45 100.00 56 100.00 | 101 100.00

7.4 |mamuuainnansAne) LAzdAYinT LIy ANAUKINTIIATNINMATHDIANT UDS FH.
45 100.00 56 100.00 101 100.00

~
LNEINWD

IRUIND
laiiReswa 0 0.00 0 0.00 0 0.00
5 45 100.00 56 100.00 | 101 100.00

8 |3avensansavissrnwgaennadnaasulaens

Lifivanam 12 26.67 31 55.36 43 42.57

fderenm 33 73.33 25 44.64 58 57.43

PETY 45 100.00 56 100.00 | 101 100.00
8.1 |dwazaas

oy 0 0.00 0 0.00 0 0.00

1unans 0 0.00 0 0.00 0 0.00

m 20 100.00 10 100.00 30 100.00

20 100.00 10 100.00 30 100.00

Eyl ]
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FEHLNNT 100-500 AT | Tewzannnn 500-1,000 NG T
Imm | vawaz | swm | vewaz | dwaw | Sewvas

8.2 [1Rusnssunin

sy 0 0.00 0 0.00 0 0.00

thunans 0 0.00 0 0.00 0 0.00

ann 17 100.00 6 100.00 23 100.00

T 17 100.00 6 100.00 23 100.00
8.3 |ussdwanouainnnsaaniE g

e 0 0.00 0 0.00 0 0.00

1hunais 0 0.00 0 0.00 0 0.00

Vel 9 100.00 2 100.00 1 100.00

san 9 100.00 2 100.00 11 100.00
8.4 [A399195ARTA

fap 0 0.00 0 0.00 0 0.00

thunas 0 0.00 0 0.00 0 0.00

AN 27 100.00 21 100.00 48 100.00

53 27 100.00 21 100.00 43 100.00
9 |pavreninazaslTensutaeilasensitlannkwag

laisitarans 21 46.67 33 58.93 54 53.47

fifanae 24 53.33 23 41.07 47 46.53

KietY 45 100.00 56 100.00 101 100.00
9.1 |A1997197AAIR

Hae 0 0.00 0 0.00 0 0.00

thunand 0 0.00 0 0.00 0 0.00

nn 20 100.00 18 100.00 38 100.00

9 20 100.00 18 100.00 38 100.00
9.2 |ANsIRMSHIEY

fioe 0 0.00 0 0.00 0 0.00

1hunae 0 0.00 0 0.00 0 0.00

4n 4 100.00 2 100.00 6 100.00

T 4 100.00 2 100.00 6 100.00
9.3 |[nsilosnminrion

oy 0 0.00 0 0.00 0 0.00

1hunans 0 0.00 0 0.00 0 0.00

an 7 100.00 9 100.00 16 100.00

594 7 100.00 9 100.00 16 100.00
9.4 [ms9mnsays

Wae 0 0.00 0 0.00 0 0.00

1UNaI9 0 0.00 0 0.00 0 0.00

uIn 5 100.00 2 100.00 7 100.00

ke tY 5 100.00 2 100.00 7 100.00
9.5 |vnlnlaifoana

Koe 0 0.00 0 0.00 0 0.00

1hunas 0 0.00 0 0.00 0 0.00

N 6 100.00 2 100.00 8 100.00

eI\ 6 100.00 2 100.00 8 100.00
9.6 |IWvlsuiwaewe

ing 0 0.00 0 0.00 0 0.00

thunas 0 0.00 0 0.00 0 0.00

amn 3 100.00 2 100.00 5 100.00

34 3 100.00 2 100.00 5 100.00
10 |DBlAwauwE
10.1 a%’wmmmﬂﬁvha’maﬁ&mmwlumsm"uﬁuﬁaaaqﬁ‘ﬁmq 1 33.33 0 0.00 1 33.33
10.2 |Ivslasmadladsawdluiosfiu 1 33.33 0 0.00 1 33.33
10.3 lﬁﬁmuﬂmwﬁfasnmmﬂ 1 33.33 0 0.00 1 33.33

R R ] 3 100.00 0 0.00 3 100.00
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Soil Investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

1. INTRODUCTION

1.1 General

in June 2023, Laguna Grande Limited authorized JLP Engineering Services Co.,
Ltd. (JLP) to conduct soil investigation for Laguna Lakeland waterfront Project. The
soil investigation works include drilling of ten (10) boreholes at the specified
locations (BH-1 to BH-10), soil sampling, standard penetration testing and

laboratory testing.

The project site is located at Choeng Thale, Thalang District, Phuket Province as
shown in Figure 1.1.

1.2 Objective

The soil investigation program is mainly required in order to identify depth and
thickness of various soil layers underlying the project area and engineering soil
parameters for foundation design and construction.

1.3 Scope of Work

All investigation works were carried out in accordance with the ASTM or other
equivalent international standards. The soil investigation program comprised the
following tasks:

Field Work

a. Drill ten (10) boreholes at the location specified by the client, each down to
12.13 — 21.45 m depth from existing ground surface, stop drilling when SPT>50

blows/foot for 3 consecutive times.
b. Collect disturbed samples at an interval of 0.5 m for the first 3 meter depth and
then at 1.5 m until the bottom of the borehole for determination of soil index

property and soil classification.

c. Perform standard penetration tests (SPT) in stiff to hard clay and sand together
with collecting disturbed samples at a depth interval of 1.5 m.

d. Carry out groundwater observation in each borehole after the completion of

each borehole.

Laboratory Work
The following laboratory tests were performed on collected soil samples:

Index property tests, which include natural water content, Atterberg limits, grain size
analysis, whichever applicable.
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Soil Investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

Report

Three copies of report were submitted together with the results of investigation and
foundation calculation as follows:

a. Introduction, location plan showing the location of boreholes.

b. Description of works undertaken.

c. Description and explanation of field and laboratory testing employed.

d. Borehole logs depicting soil profile and the results of standard penetration tests
and relevant laboratory tests.

e. Results of laboratory tests in tabular form.

f.  The preliminary single pile capacity calculation.

g. Graph present relation between cumulative skin friction and end bearing with
depth.

h. Color photographs of field activities.
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Soil investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

2. DESCRIPTION OF WORK UNDERTAKEN

A total of ten (10) boreholes designated as BH-1 to BH-10 were sunk down to 12.13 —
21.45 m depth from existing ground surface. The location of the boreholes were shown in
Figure 2.1 and photographs of field investigation (BH-1 to BH-10) were shown in Figure 2.2.

The groundwater levels were measured after drilling and indicated on the borehole logs.

All field and laboratory tests were carried out in accordance with the ASTM standard or
other equivalent international standards as shown in Table 2.1. The procedures of
investigation were described briefly as follows:

2.1 Soil Boring

Tripod drilling rig was advanced to drill a 100 mm (4") diameter hole by using a fish
tail bit attached to the bottom of drilling rods cut and grind the soil and advance the
borehole down. Water, or drilling mud, was forced down through the hollow drilling
rods to the bit, and the return flow forces the cutting/soil debris to the surface.
When soil samples were needed, the drilling rods were raised and the drilling bit

was replaced by an appropriate sampler.

A steel casing of 100 mm diameter was driven into the ground to prevent the hole
cave in. The casing was extended with additional pieces during the borehole
progressed, unless the borehole stay open and not cave in.

2.2 Split-Spoon Sampling and Standard Penetration Test (SPT)

Split-spoon sampler was used in stiffer strata of cohesive or cohesion less soil to
obtained disturbed soil sample but still representative. It consisted of a tool-steel
driving shoe, a steel tube that was split longitudinally in half and a coupling at the
top. The coupling connected the sampler to the drill rod. The standard split tube in
accordance with ASTM D 1586 had an inside diameter of 34.9 mm (1-3/8” ID), an
outside diameter of 50.8 mm (2” OD) and 450 mm (18) long. When a borehole was
extended to a given depth, the drill tools were removed and the sampler was
lowered to the bottom of the borehole. The sampler was driven into the soil by
hammer blows given at the top of the drill rod. The standard weight of the hammer
was 63.5 kg (140 Ib) and the hammer dropped at a distance of 762 mm (307%). The
number of blows required for spoon penetration of three 152.4 mm (6") intervals
was recorded. The Summation of the number of blows for the last two intervals
were referred to as the SPT-N Value at that depth. The sampler was then
withdrawn and the shoe & coupling were removed. The recovered soil sample from
the tube was then placed in closed polythene bags. Identification tags were
provided on each bag and protected from direct sunshine during storage and

transportation to the laboratory.
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Soil Investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

2.3 Natural Water Content and Atterberg’s Limits

The water content, in percent, at which the soil changed from a liquid to a plastic
state and from a plastic to a semisolid state were defined as the liquid limit (LL) and
the plastic limit (PL), respectively. These limits were referred to as Atterberg’s
limits.

The liquid limit of a soil was determined by a Casagrande’s liquid device and was
defined as the water content at which a groove closure of 12.7 mm (1/2%) at 25
blows. Whereas, the plastic limit was defined as the water content at which the soil
crumbles when rolled into a thread of 3.18 mm (1/8”) diameter.

The difference between the liquid limit and the plastic limit of a soil was defined as
the plasticity index (Pl).

2.4 Sieve Analysis

Sieve analysis of soil samples was conducted by taking a measured amount of dry,
well-pulverized soil. The soil was passed through a stack of sieves with a pan at the
bottom. The amount of soil retained on each sieve was measured, and the
cumulative percentage of soil passing through each sieve was determined. When
used in conjunction with Atterberg’s Limits, these indices also served for the soil
classification purposes.

2.5 Soil Classification and Description

Soil classification divided soils into a number of groups and subgroups based on
common engineering properties such as grained-size distribution, liquid limit and
plastic limit. The ASTM’s Unified Soil Classification System (USCS) was adopted to
classify soils because it was used in practically all geotechnical work. The visual-
manual method was used primarily to describe their physical conditions incorporated
with the laboratory test results to confirm the field classification.

In the USCS system, principal names were chosen corresponding to the grain size
distribution whereas supplementary names were defined from both of grain size
distribution and their position on the plasticity chart. Table 2.2 presented the
procedure of determining the group symbols for various types of soil.

Cohesionless soils were described in terms of their relative density which could be
assessed by the SPT-N value as shown in Table 2.3.

Cohesive soils were also described in terms of their consistency which could be
correlated with undrained shear strength and the SPT-N value as shown in Table
2.3.

In addition, all soils were described by their color and the presence of organic
materials as appropriate.

JLP Engineering Services Co., Ltd.
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Soil Investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

3. BOREHOLE LOG AND SUBSOIL STRATIGRAPHY

3.1 Borehole Log and Summary of Test Results

The detailed information gathered from each borehole was presented in a graphical
form that was referred to as the borehole log. The summaries of laboratory test
results were presented in Appendix A while borehole logs with basic soil properties
incorporated were presented in Appendix B.

3.2 Observation of Groundwater Table

The groundwater table as measured after drilling in BH-1 to BH-8 and BH-10 were
about 2.0 — 2.5 m below existing ground surface and about 1.2 m above Lake
Bottom in BH:9. It should be noted that water levels are depended on seasonal
changing, well pumping, water resources and etc.

3.3 Subsoil Stratigraphy

Based on the results of field investigation and laboratory testing carried out at the
project site, three soil profiles along boreholes were shown in Figure 3.1 to Figure
3.4. The subsoil stratigraphy from ground surface downwards could be divided into
2-3 layers as follows:

SECTION A-A’ (BH-1, BH-2 and BH-3)

Layer Thickness Description
(m)
1st [ayer 3.0-55 Very loose to loose silty/clayey SAND, brown, fine to

very coarse grained. Except BH-2 found medium
dense silty SAND at 0.0 — 1.0 m.

2™ layer 25-14.0 Medium dense to very dense silty/clayey SAND,
greyish brown to brown, fine to very coarse grained,
found this layer from 3.0 — 4.5 m depth down to the
bottom of borehole at 12.1 — 17.0 m depth.
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Soil Investigation
Laguna Lakeland waterfront Project

SECTION B-B’ (BH-4, BH-5 and BH-6)

Layer Thickness Description
(m)
1% layer 40-7.0 Very loose to loose silty/clayey SAND, greyish brown

to brown, very fine to very coarse grained, Except BH-
5 found pocket of medium dense clayey SAND at 2.5
-3.0 m depth and BH-6 found soft CLAY at 0.0-0.5 m.

2" jayer 10.0-14.5 Medium dense to very dense silty/clayey SAND,
greyish brown to brown, fine to very coarse grained,
found this layer from 4.0-7.0 m depth down to the
bottom of borehole at 17.0 — 18.5 m depth. Except
BH-6 not found this layer.

3" layer 3.0 Soft to medium stiff CLAY, grey, high plasticity,
Except BH-4 and BH-5 not found this layer.

4" layer 8.2 Very stiff to hard CLAY, greyish brown to brown, low
plasticity, found this layer from 10.0 m depth down to
the bottom of borehole at 18.2 m depth. Except BH-4
and BH-5 not found this layer.

SECTION C-C’ (BH-7, BH-8, BH-9 and BH-10)

Layer Thickness Description
(m) S
1! layer 40-7.0 Very loose to loose silty SAND, brown and grey, very

fine to coarse grained, Except BH-8 and BH-10 found
pocket of medium dense silty SAND at 0.5 - 1.5 m
depth and 2.5-3.0 m depth, BH-9 found very soft to
soft CLAY at 1.0-2.5 m depth.

2" layer 5.3-17.5 Medium dense to very dense silty/cleyey SAND,
greyish brown to brown and grey, fine to very coarse
grained, found this layer from 4.0 — 7.0 m depth down
to the bottom of borehole at 12.3 — 21.5 m depth.
Except BH-7, BH-8 and BH-10 found very stiff to hard
CLAY at 17.5-19.0 m depth, at 19.0-20.0 m depth and
at 8.5-14.5 m depth, respectively.
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Soil Investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

SECTION D-D’ (BH-2, BH-5 and BH-9)

Layer Thickness Description
(m)

1%t [ayer 40-45 Very loose to loose silty SAND, brown and grey, very
fine to coarse grained, Except BH-2 and BH-5 found
pocket of medium dense silty/clayey SAND at 0.0 -
0.5 m depth and 2.5-3.0 m depth, respectively. BH-9
found very soft to soft CLAY at 1.0-2.5 m depth.

2Yjayer 53-14.5 Medium dense to very dense silty/cleyey SAND,
greyish brown to brown and grey, fine to very coarse
grained, found this layer from 4.0 — 7.0 m depth down
to the bottom of borehole at 12.3 — 18.5 m depth.

4. FOUNDATION CALCULATION

For foundations of structures that carry heavy loads and cannot tolerate substantial
settlement, piles should be used. The load carrying capacity of a single pile
subjected to axial loading can be computed from empirical static formulae as

follows:
Qu = Qf+Qe
Qa = (01+Qe) / FS

where Qi = ultimate load capacity of pile,

Q. = allowable load capacity of pile,
Q = ultimate skin friction of pile,
Qe = ultimate end bearing capacity of pile,
FS = Factor of Safety = 2.5.

Qs and Q. can be determined by the following formula:

Ultimate Skin Friction, Qx

Q = XA
Qe = (fs L P)
where fs = unit skin friction,
As = pile shaft friction area,
L = length of pile in each soil layer,
P = perimeter of pile section.

The skin friction, fs, in cohesive soil and cohesionless soil can be determined as
follows:

"
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Soil Investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

in cohesive soil

fs = (04 Su
where o = adhesion factor,
Sy = undrained shear strength.

The coefficient o depends on the nature and strength of the clay, dimensions and
method of installation of the pile, time effects and other factors. The value of o
varies within wide limits and decreases rapidly with increasing shear strength. For
clays, the values reported by Tomlinson (1981) may be used.

in cohesionless soil

fs = ks G’vo tana
where ks = average coefficient of lateral earth pressure,
Glvo = vertical effective overburden pressure at mid-layer of
each soil layer,
) = angle of friction between pile and soil.

Ultimate End Bearing Capacity, Q.

Qe = Je Ap
where Qe = unit ultimate end bearing pressure,
Ay = cross sectional area of pile tip.

The value of ge in cohesive and cohesionless soil can be determined from the
following formula:

in cohesive soil

e = Nc Sy
where N = bearing capacity factor = 9,
Su = undrained shear strength.

in cohesionless soil

Qe = Ng o'vo
where Ng = bearing capacity factor (NAFVAC, 1982),
O'vo = vertical effective overburden pressure at pile tip level.

The load carrying capacities were estimated using the soil data obtained from
boreholes for driven piles 1&0-0.18 m, 1&3-0.22 m, 1&3-0.26 m, 1&0-0.30 m, I&0-
0.35, 1&0-0.40 m, 1&0-0.45 m, and spun piles 0.50 m, 0.60 m and 0.80 m. The
results of a driven capacity calculation for BH-1 to BH-10 were presented in Table
4.1a to Table 4.10a, respectively. The ultimate skin and end resistance versus
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Soil Investigation
Laguna Lakeland waterfront Project
Choeng Thale, Thalang District, Phuket Province

depth for a pile with unit cross sectional area and unit perimeter for a driven pile
were shown in Figure 4.1a to Figure 4.10a.

5. CONCLUSION

a. From the ten (10) exploratory boreholes drilled, three soil profiles were
established and the locations of stratum changes were identified from ground
surface downwards as shown in Figure 3.1 to Figure 3.4 of this report.

b. The groundwater table as measured after drilling in BH-1 to BH-8 and BH-10
were about 2.0 — 2.5 m below existing ground surface and about 1.2 m above
Lake Bottom in BH-9. It should be noted that water levels are depended on
seasonal changing, well pumping, water resources and etc.

c. The allowable pile capacity presented in this report were based on the methods
of calculations generally accepted. The actual load carrying capacity should
be confirmed by performing appropriate in-situ tests such as dynamic pile load

test and plate load test.
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FIGURES

Location Map of the Project Site

Location of Boreholes

Photographs of Field investigation (BH-1 to BH-10)

Soil Profile along Boreholes (Section A-A))

Soil Profile along Boreholes (Section B-B’)

Soil Profile along Boreholes (Section C-C’)

Soil Profile along Boreholes (Section D-D’)

Ultimate Pile Load Capacity for a Driven Pile (BH-1 fo BH-10)
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Figure 2.2 Photographs of Field Investigation (BH-1 to BH-10)



BH-9 BH-10

Figure 2.2 Photographs of Field Investigation (BH-1 to BH-10) Cont.
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Ultimate Unit End Resistance (¢/m? of pile tip area)
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Figure4.1 Ultimate Pile Load Capacity for a Driven Pile at (BH-1)
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Figure4.2 Ultimate Pile Load Capacity for a Driven Pile at (BH-2)
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Figure4.3 Ultimate Pile Load Capacity for a Driven Pile at (BH-3)
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Figure4.4 Ultimate Pile Load Capacity for a Driven Pile at (BH-4)
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Figure4.5 Ultimate Pile Load Capacity for a Driven Pile at (BH-5)
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Figure4.6 Ultimate Pile Load Capacity for a Driven Pile at (BH-6)




Depth (m)

Ultimate Unit End Resistance (m? of pile tip area)

0 200 400 600 800
0 — ;
! End Resistance
2 . Skin Resistance

Calculate i-be—T-i-n-Fm\a Driven Pile

A
=
) |
\
\
\
A ]
\
\

—
v

16 | —

204——— -

0 50 100 150 200

Cumulative Ultimate Unit Skin Resistance (t/m of pile perimeter)

Figure4.7 Ultimate Pile Load Capacity for a Driven Pile at (BH-7)




—

Ultimate Unit End Resistance (t/m? of pile tip area)

0 200 400 600 800
0 g———= ;
End Resistance
3 3 ] SR b Skin Resistance ||
44
6 fi
g - \
\E/ 10 T "1
g }
8‘ 'I‘
A i
12 k. —
Calculated Pile Tip for § |Driven Pile
14 +
16 — = —]
18
20 2 A . i i s A A " " L
0 50 100

150

200
Cumulative Ultimate Unit Skin Resistance (t/m of pile perimeter)

Figure4.8 Ultimate Pile Load Capacity for a Driven Pile at (BH-8)
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Figure4.9 Ultimate Pile Load Capacity for a Driven Pile at (BH-9)
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Figure4.10 Ultimate Pile Load Capacity for a Driven Pile at (BH-10)
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2.1
22
2.3
4.1-4.10

TABLES

Test Standard Followed for Field and Laboratory Testing
Unified Soil Classification System

Description of Soils Based on SPT-N

Calculation for a Driven Pile Capacity (BH-1 to BH-10)

Table 2.1

Test Standards Followed for Field and Laboratory Testing

Test Standard followed

Undisturbed sampling ASTM D 1587
(Thin walled Shelby tube sampling)

Standard penetration test and split spoon

sampling (disturbed) ASTM D 1588
Preservation and transportation of

SampiEs ASTM D 4220
Natural water content ASTM D 2216
Atterberg's limits ASTM D 4318
(liquid limit & plastic limit)

Particle size analysis ASTM D 422
Direct Shear Test ASTM D 3080




Table 2.2
Unified Soil Classification System

Group
Major Divisions Symbols Typical Names Laboratory Classification Criteria
ot 5. GW Well graded gravels, gravel 3 €.=De/ Dy > 4mi 1 <€, = D/ Dyx D) <3
gﬁ ESE sand mixture, fittle or no fines 7 é .
=
. R N Eic ap Poorly graded gravels, gravel 8. é Nox mesting el gradarion reguiremens for GW
£ B 'E 5 © sand mixture, little or no fines k] $ E £
Ew 5558 (5 = Silty gravels, gravel-sand-silt mixtures =588 Atterberg limits below "A" Abos A o B Bl
.:.ég 2 EE ] fu%g’g GM Egggai lineor Pl <4 e i e e
@ 8.8 £ EEBS SepUE Tine cases requizing use of
E% £ E=BRES Clayey gravels, gravel-sand-clay FEhEE Atterberg limits above "A” line e ded
E'S§ E § £= GC ; E;é%éﬁ' G dual sysibole
qE - Seh
BE.g < 5 Well graded sands, gravelty T’E;*e‘ﬁ g =Dg/ D> 6and 1 < C, = (oo / Dypx Degh < 3
4 SwW SEER aQ (D3} / (O
25 = gf 5E% sands, little or no fines .gia =§'§
<] 5 s EREZY
g P 5 =g SP Foorly graded sands, gravelly £ gg HE Not meeting all gradation requircrnents for SW
g E’D g5+ © sands, little or no fines **;%5:;
E§ % i E - % M Silty sands, sand-silt mixtures 'E=‘ Eg ® Anterberg limits below "A” Above "A* fine: with P1
S {'; Eégi i < line.or P < 4 between 4 and 7 are boder
-2 EERE > A8 b == a line cases mquiring use of
‘g’g" H Sg E & sC Clayey sands, sand-clay mixtures ’E. m:«m :inl;z; ﬁ"v" A dual symbols
Inorganic silts and very finc sands, Plasticity Chart
2 'Q ML rock flour, s.ilty o.r cla:_/ey fine se.ar!ds, 0 |
3 .z Silts and clays or r:layey silts with sllght'plasumt)'. - I ] I T _‘|
= 5 2 (Liquid Timit CcL Inorganic clays of low to medium plasticity, 60 I T CH / 1
'UE) E k2 less than 50) gravelly clays, sandy clays, silty clays, lean clays 50 1+— t —
TS oL Organic silts and organic silly clays g © A line =0.73 (LL-20) 74/7 o S |
B of low plasticity I |
8.9 E > MH or OH
BE 2 N I ic silts, or di 20 | _
05§ Silts and clays MH z ; 4 .
gs3 (Liquid limit fine sandy ar sifty soils, elstic soil 10 MLorOL — T~ ——|
& I E greater than 50) CH Inorganic clays of high plasticity, fat clays o] Ry r
g E OH__ [ Organic clays of medium to high plasticity, organic silts | | 0 ) @ & 80 100 120
@ Highly organic soils Pt Peat or other highly organic soils L LL (%) -
* Border line classifications used for soil possessing characteristics of two groups are designated by combinations of group symbols.
For example: GW-GC iriiplies well graded gravel - sand mixture with clay binder.
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Table 4.1
Calculation for a Driven Pile Capacity (BH~1)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin R ' Skin Resistance’ End Resistance’ End Resistance’  Pile Resistance”  Pile Load”
(m) (/m) 0] (m®) ® ® ®
BH-1  DrivenPilc10.18 x 0,18 m 7 4.7 3.4 577.1 12.7 16.1 6.1
Driven Pile 10.22 2 0.22 ;. 7 4.7 4.2 577.1 19.0 23.2 8.7
Driven Pile 1 0.26 x 0.26 m 7 4.1 4.9 577.1 29.9 34.8 131
Driven Pile 1 0.30 1 0.30 m 7 4.7 5.7 577.1 38.1 43.8 16.4
Driven Pile 10,35 x 0,36 m 7 4.7 6.6 577.1 50.8 57.4 2L.5
‘Driven Pile ] 0.40 1 0.40 m 7 4.7 7.6 577.1 71.86 79.2 28.6
Diriven Pile 1 0.45 x 0.45 m 7 4.7 8.5 577.1 B6.6 95.1 35.5
BH-1 Driven Pile 1 0.18 x 0.18 m 8 12.0 8.7 600.0 13.2 21.9 8.3
Driven Pile 1 0.22 2 0.22m 8 12.0 10.6 800.0 19.8 30.4 11.5
Driven Pile 1 0.26 x 0.26 m 8 12.0 12:5 600.0 31.1 43.6 16.4
Driven Pile ] .30 x 0.30 m 8 12.0 14.4 600.0 39.6 54.0 20.3
Driven Pile 1 0.35 x 0.36 m 8 12.0 16.8 B600.0 52.8 69.6 28.2
Driven Pile 1 0.40 x 0.40 m 8 12.0 18.2 600.0 74.4 93.6 35.1
Driven Pite 1 0.45 x D46 m 8 12.0 21.7 600.0 80.0 111.7 41.8
BH-1 Driven Pile 1'0.18 x 0.18 m 9 20.7 14.9 660.0 13.2 28.1 10.8
Driven Pile 1 0.22 x 0.22 m 9 20.7 18.2 800.0 18.8 38.0 14.5
Driven Plle 1 0.26 x 0.26 m 9 20.7 21.5 600.0 811 52.6 19.9
Driven Pite 10,30 x 0.30 m 9 20.7 24.8 800.0 39.6 64.4 24.3
Driven Pile 1 0.35 x 0.85 m 9 20.7 28.8 600.0 52.8 81.7 30.8
Driven Pife ] 0.40 x 0.40m 9 20.7 3a.1 600.0 74.4 107.5 40.3
Driven Pile 10.45 x 0.45 m 9 20.7 37.2 600.0 90.0 127.2 47.6
Note!
(1),{(3) From Figure 4.1 (2) = (1) x Pile Perimeter (4) = (3) x Tip Arez (5) =(2) + (4)
(6) Choose the minimum vaiue between formalae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = {{5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc” x Sectional Area of Pile ; fc' of Pile = 350 ks¢
Table 4.1 (Con't)
Calculation for a Driven Pile Capacity (BH-1)
Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Uttimate Allowable
(from existing ground) Skin Resistance’  Skin Resistance’ End Resistance’ End R * ile Resistance”  Pile Load"
(m) (w/m) © (/m) ® ® 0
BH-1 Driven Pile 0 0.22 x 0.22 m 7 4.7 4.2 577.1 27.9 321 12.0
Driven Pile 0 0.26  0.26 m 7 4.7 4.9 577.1 39.0 439 16.4
Driven Pile O 0.30 x 0.30 m 7 4.7 5.7 577.1 51.9 57.6 21.5
Driven Pile 0 0.35 x 0.35 m 7 4.7 6.6 577.1 70.7 77.3 28.9
Driven Pile 0 0,40 x 0.40 m 7 4.7 7.6 577.1 92.3 99.9 37.3
Driven Pile 0 0.45 x 0.45 m 7 4.7 B.5 5971 118.9 125.4 46.8
BH-1 Driven Pile 0 0.22 x 0.22 m 8 12.0 10.6 600.0 29.0 39.6 14.9
Driven Pile 0 0.26 x 0.26 m 8 12.0 12.5 600.0 40.8 53.1 19.9
Driven Pile 0 0.30 x 0.30 m 8 12.0 14.4 600.0 54.0 68.4 25.6
Driven Pile O 0.35 x 0.35m 8 12.0 16.8 600.0 73.5 80.3 33.8
Driven Pile 01 0.40 x 0.40m 8 12.0 19.2 600.0 96.0 115.2 43.0
Driven Pile 0 0.45 x 0.45 m 8 12.0 21.7 600.0 121.5 143.2 53.4
BH-1 Driven Pile 0 0.22 x 0.22 m 9 20.7 18.2 600.0 29.0 47.2 17.8
Driven Pile [ 0.26 x 0.26 m 9 20.7 21.5 600.0 40.6 62.0 23.4
Drivea Plle 0 0.30 x 0.30 m 9 20.7 24.8 800.0 54.0 78.8 28.6
Driven Pile 0 0.35 x 0.35 m 9 20.7 28.9 600.0 73.5 102.4 38.3
Driven Pile D 0.40 x 0.40 m 9 20.7 88.1 600.0 96.0 128.1 48,2
Driven Pile 0 0.45 » 0.45 m 9 20.7 37.2 600.0 121.5 158.7 59.1
Nore:
(1),(3) From Figure 4.1 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area () =(2) + (4)

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc’ of Pile = 350 ksc




Table 4.1 (Con’t)

Calculation for a Driven Pile Capacity (BH-1)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimnate Allowable
1 2 . 8 R 4 A 5 6
(from existing ground)  Skin Resistance  Skin Resistance End Resistance End Resistance  Pile Resistance  Pile Load
2
(m) (t/m) ® (t/m’) Q) ® ®
BH-1 Spun pile @ 0.50 m 8 12.0 18.9 600.0 117.8 136.7 52.5
Spun pile @ 0.60 m 8 12.0 22.7 600.0 169.6 192.3 73.9
Spun pile @ 0.80 m 8 12.0 30.2 600.0 301.6 331.8 127.8
BH-1 Spun pile @ 0.50 m 9 20.7 32.4 600.0 117.8 150.3 57.6
Spun pile @ 0.60 m 9 20.7 38.9 600.0 169.6 208.6 80.0
Spun pile @ 0.80 m 9 20.7 51.9 600.0 301.6 353.5 135.9
BH-1 Spun pile @ 0.50 m 10 30.7 48.2 600.0 117.8 166.0 63.6
Spun pile & 0.60 m 10 30.7 57.8 600.0 169.6 2217.5 87.2
Spun pile @ 0.80 m 10 30.7 77.1 600.0 301.6 378.7 145.3
Note:
{1),(3) From Figure 4.1 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area 6)=(2)+(4)
(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = {(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc¢’ of Pile = 450 ksc
Table 4.2
Calculation for a Driven Pile Capacity (BH~2)
Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Uhtimate Allowable
(from existing ground) ~ Skin Skin Resistance- End Resistance. End " Pile Resi Pile Load’
(m) (t/m) ® (vm") ® ©® ®
BH-2 Driven Pile 10.18 x 0.18 m 8 13.0 8.3 421.6 8.3 18.6 7.0
Driven Pile 10.22 % 0.22 m 9 13.0 11.4 4216 13.9 25.3 9.4
Driven Pile 10.26 x 0.26 m 9 13.0 13.5 421.6 21.8 35.3 13.0
Driven Pile 10,30 x 0.30 m 9 13.0 15.6 4216 27.8 43.4 15.9
Driven Pile 10.35 x 0.35.m 9 13.0 18.2 421.6 371 55.3 20.2
Driven Pile 10,40 x 0.40 m 9 13.0 20.8 421.6 52.3 73.0 26.5
Driven Pite 1 0.45 x 0,457 9 13.0 23.4 421.6 63.2 6.6 314
BH-2  DrivenPile10.J8x 018 m 10 19.9 14.3 477.4 10.5 24.8 8.4
Driven Pile 10.22 x 0.22 m 10 19.9 17.5 4774 15.8 33.2 12.5
Driven Pile 10.26 x 0.26 m 10 19.9 20.7 477.4 24.7 45.4 16.9
Driven Pile 10.30 x 0.30 m 10 18.9 23.8 4774 31.5 55.4 20.6
Driven Pile 1 0.35 x 0.35m 10 19.9 27.8 477.4 42.0 89.8 25.8
Driven Pile 10.40 x 0.40 m 10 19.9 31.8 477.4 59.2 91.0 33.4
Driven Pile 1 0.45 x 0.45 m 10 19.9 35.8 477.4 71.6 107.4 39.3
BH-2  Driven Pile 10,18 x 0.18 m 11 27.6 19.9 533.2 11.7 316 121
Driven Pilz 10.22 x 0.22 m 11 27.6 24.3 533.2 17.6 a1.9 15.9
Driven Pile 10.26 x 0.88 m 11 27.6 28.7 533.2 27.6 56.8 21.2
Driven Pile 1 0.30 % 0.30 m 11 27.6 33.1 533.2 35.2 68.3 25.6
Driven Pile 10,35 x 0.35 m 11 27.6 38.7 533.2 6.9 85.8 310
Driven Pite 1 0.40 x 0.40 m 11 27.6 44.2 533.2 66.1 110.3 40.8
Driven Pile 10.45 x 0.45 m 11 27.6 49.7 533.2 80.0 1207 47.9

Note:

(1),(3) From Figure 4.2 (2) = (1) x Pile Perimeter
(8) Choose the minimum value between formulae 6.1) and 6.2) for Pile Cepacity
6.1) Allowsble Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)

6.2) 0.25fc” x Sectional Area of Pile ; fc' of Pile = 350 kse

(4) = (3) x Tip Arca

(8)=(2)+ (9



Table 4.2 (Con't)
Calculation for a Driven Pile Capacity (BH-2)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ulimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin R i el Skin Resi e’ End R # End Resismnce‘ Pile Resistzmce6 Pile Luad°
(m) (wm) ® (m") © ® ®
BH-2 Driven Pile {1 0.22 3 0.22 m 9 13.0 11.4 421.6 20.4 31.8 11.7
Driven Pile 0 0.26 x 0.26 m 9 13.0 18.5 421.6 28.5 42.0 15.3
Driven Pile 0 0.30 x 0.30 m 9 13.0 15.6 421.8 379 53.5 18.5
Driven Pile 3 0.352 0.35 m 9 13.0 18.2 421.8 51.6 69.8 25.3
Driven Pile D 0.40 x 0.40 m 9 13.0 20.8 421.6 67.5 88.2 31.8
Driven Pile D 0.45 x 0.45 m 9 13.0 234 421.6 B5.4 108.7 39.1
BH-2 Driven Pile 0 0.22 x 0.22 m 10 19.9 17.5 477.4 23.1 40.6 15.1
Driven Pile [1 0.26 x 0.26 m 10 19.9 20.7 477.4 32.3 52.8 19.6
Driven Pile 0 0.30 » 0.30 m 10 18.9 23.8 477.4 43.0 66.8 24.6
Driven Pife 0 0.35 x 0.35 m 10 18.8 27.8 477.4 58.5 86.3 31.6
Driven Pile 0 0.40 x 0.40 m 10 19.8 31.8 477.4 76.4 108.2 39.4
Driven Pile [ 0.45 x 0.45 m 10 19.9 35.8 477.4 96.7 132.4 48.1
BH-2 Driven File [3 0,22 x 0.22 m 11 27.6 24.3 533.2 25.8 50.1 18,8
Driven Pile [ 0.26 x 0.26 m 11 27.6 28.7 538.2 36.0 64.8 24.1
Driven Pile 0 0.30 x 0.30 m 11 217.6 331 533.2 48.0 81.1 30.1
Driven Pile 00 0.35 x 0.35 m 11 27.6 38.7 533.2 65.3 104.0 38.4
Driveo Pile D 0.40 x 0.40 m 11 27.6 44.2 533.2 85.3 129.5 47.6
Driven Pile 0 0.45 x 0.45 m 11 27.6 49.7 533.2 108.0 157.7 57.7
Note!
(1),(3) From Figure 4.2 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (5) =(2) + (4

(8) Choase the minimum value between formoulee 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = (5)72.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile  fc' of Pile = 350 ksc

Table 4.2 (Con't)
Calculation for a Driven Pile Capacity (BH-2)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
1 2 3 4 5 6
(from existing ground) ~ Skin Resistance  Skin Resistance End Resistance  End Resistance  Pile Resistance  Pile Load
2 .
(m) (t/m) ® (t/m’) ® © ®
BH-2 Spun pile @ 0.50 m 11 27.6 43.4 533.2 104.7 148.1 56.2
Spun pile @ 0.60 m 11 27.6 52.0 533.2 150.8 202.8 77.0
Spun pile & 0.80 m 11 27.6 69.4 533.2 268.0 337.4 128.2
BH-2  Spunpile @ 0.50 m 12 38.3 60.2 600.0 117.8 178.0 67.8
Spun pile @ 0.60 m 12 38.3 72.2 600.0 169.6 241.8 92.2
Spun pile @ 0.80 m 12 38.3 96.2 600.0 301.6 397.8 151.8
BH-2 Spun pile @ 0.50 m 13 52.4 82.3 600.0 117.8 200.1 76.4
Spun pile @ 0.60 m 13 52.4 98.7 600.0 169.6 268.4 102.4
Spun pile @ 0.80 m 13 52.4 131.6 600.0 301.6 433.2 165.3
Note:
(1),(8) From Figure 4.2 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (5) =(2)+(4)

(8) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = {(5)/2.5]-Weight of Pile (FS = 2.5)

6.2) 0.25fc’ x Sectional Area of Pile ; fc’ of Pile = 450 ksc




Table 4.3
Calculation for a Driven Pile Capacity (BH-3)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimare Unit Ultimate Ultimate Allowable
(from existing ground)  Skin Resistance’  Skin Resistance’ End Resistance’ End Resistance’  Pile Resistance”  Pile Load®
(m) (um) ® (m® ® ® 0

BH-3 Driven Pile 10.18 x 0,18 m 10 14.6 10.5 4598.3 10.1 20.6 7.7
Driven Pile 10,22 x 0.22 m 10 14.8 12.9 459.3 15.2 28.0 10.4
Driven Pile 1 0.26 x 0.26 m 10 14.6 15.2 459.3 23.8 39.0 14.4
Driven Pile 7 0.30 x 0.30 i 10 14.6 17.6 469.3 30.3 47.9 17.6
Driven Pilc 1 0.35 2 0.35 m 10 14.6 20.5 459.3 40.4 80.9 22.2
Driven Pile ] 0.40 x 0.40 m 10 14.6 28.4 459.3 57.0 80.4 20.2
Driven Pile 1 0.45 x D45 m 10 14.6 .26.3 459.3 B88.9 95.2 34.5

BH-3 Driven Pile 10.18 x D.1B m 11 22.0 15.8 508.4 11.2 27.0 10.2
Driven Pile 1 0.22 x 0.22 m 11 22.0 18.3 508.4 16.8 38.1 13.6
Driven Pile1 0.26 x 0.26 m 11 22.0 22.9 508.4 26.3 48.2 18.3
Drjven Pile 1 0.80 x 0.30 m 11 22.0 28.4 508.4 33.6 58.9 22.2
Driven Pile ] 0.35 x .35 m 11 22.0 30.8 508.4 44.7 75.5 27.8
Driven Pile ] 0.40 x 0,40 m 11 22.0 35.2 508.4 63.0 9B.2 36.0
Driven Pile 1 0.45 x 0.45 m 11 2240 39.5 508.4 76.3 115.8 42.4

BH-3 Driven Pile 10.18 x 0.18 m 12 30.1 21.7 568.0 12.3 34.0 13.0
Driven Pile ] 0.22 x 0.22 m 12 30.1 26.5 558.0 184 44.9 17.0
Driven Pile 1 0.28 x 0.28 m 12 30.1 31.3 558.0 28.9 60.3 22.6
Driven Pile 1 0.80 x 0.30 m 12 30.1 36.2 558.0 36.8 73.0 27.3
Driven Pile 2 0.85 x 0.85 m 12 30.1 42.2 558.0 49.1 91.3 34.0
Driven Pile 1 0.40 x 0.40 m 12 30.1 48.2 558.0 £69.2 117.4 43.4
Driven Pile 1 0.45 x 0.45 m 12 30 54.3 858.0 83.7 138.0 §50.8
Note:
{1),(3) From Figure 4.3 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (3) =(2) + (4)

{6 Choose the minimum value between formulac 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc" x Sectional Area of Pile ; fc' of Pile = 350 ksc

Table 4.3 (Con't)
Calculation for a Driven Pile Capacity (BH-3)

Location Pile Size Pile Tip Uhimate Unit Ultimate Uhtimate Unit Ultimate Ultimate Allowable
(from existing ground) ~ Skin Resistance.  Skin Resistance” End Resistance’ End Resistance” Pile Resistance’  Pile Load”
(m) (t/m) ® (vm") ® ® ®

BH-3 Driven Pile 0 0.22 x 0.22 m 10 14.8 12.9 459.3 22.2 35.1 12.9
Driven Pile O 0.26 % 0.26 m 10 14.6 15.2 459.3 31.0 46.3 16.9
Driven Pile IJ 0.30 x 0.30 m 10 14.6 17.6 459.8 41.3 58.9 21.4
Driven Pile D 0.35 x 0.35 m 10 14.6 20.5 469.3 56.3 76.7 27.8
Driven Pile O 0.40 x 0.40 m 10 14.6 23.4 459.3 73.5 96.9 34.9
Driven Pile 0 0.45 x 0.45m 10 14.6 26.3 459.3 93.0 119.3 42,9

BH-8  Driven Pile O 0,22 x 0.22 m 11 22.0 19.3 508.4 24.6 43.9 16.3
Driven Pile [0 0.26 x 0.26 m 11 22.0 229 6508.4 34.4 57.2 21.1
Driven Pile 0 0.30 x 0.30 m 11 22.0 26.4 508.4 45.8 72.1 26.5
Driven Pile O 0.85 x 0.35 m 11 22.0 30.8 508.4 62.3 93.0 34,0
Driven Pile 0 0.40 2 0.40 m 11 22.0 35.2 508.4 81.3 116.8 42.4
Drives Pile 0 0.45 x 0.45 m 11 22.0 39.5 508.4 103.0 142.5 51.7

BH-3 Driven Pile 0 0.22 1 0.22 m 12 30.1 26.5 558.0 27.0 53.5 20.0
Driven Pile CF 0.26 x 0.26 m 12 30.1 3.3 558.0 37.7 69.1 25.7
Driven Pile 00 0.30 x 0.30 m 12 30.1 36.2 558.0 50.2 86.4 az2.o
Driven Pite O 0.35 x 0.86 m 12 30.1 42.2 558.0 68.4 110.6 40.7
Driven Pile O 0.40 x 0.40 m 12 30.1 48.2 558.0 B9.3 1375 50.4
Driven Pile O 0.45 x 0.45 m 12 301 54.3 558.0 113.0 167.3 61.1
Note;
(1),(3) From Figure 4.3 {2) = (1) x Pile Perimeter {4) = (3) x Tip Area (5)=(2) + (a)

(8) Choose the minimum value between formulze 6.1) and 6.2 for Pile Capacity
8.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25f¢" x Sectional Area of Pile ; fc’ of Pile = 350 ksc



Table 4.3 (Con't)

Calculation for a Driven Pile Capacity (BH-3)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
1 2 3 . 4 . . 5 5 6
(from existing ground) ~ Skin Resistance  Skin Resistance End Resistance End Resistance  Pile Resistance  Pile Load
2
(m) (t/m) [O) (tym’) ® ® O]
BH-3 Spun pile & 0.50 m 12 30.1 47.3 568.0 109.6 156.9 59.4
Spun pile @ 0.60 m 12 30.1 56.8 558.0 157.8 214.6 81.3
Spun pile @ 0.80 m 12 30.1 75.8 558.0 280.6 356.2 135.1
BH-3 Spun pile & 0.50 m 13 39.2 61.6 600.0 117.8 179.4 68.1
Spun pile @ 0.60 m 13 39.2 73.9 600.0 169.6 243.6 22.5
Spun pile @ 0.80 m 13 39.2 98.5 600.0 301.6 400.1 152.0
BH-3 Spun pile @ 0.50 m 14 53.5 84.0 600.0 117.8 201.8 76.8
Spun pile & 0.60 m 14 53.5 100.8 600.0 169.6 270.5 102.9
Spun pile & 0.80 m 14 53.5 134.4 600.0 301.6 436.0 165.8
Note:
(1),(3) From Figure 4.3 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (8)=(2)+ (&)
(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)72.5]-Weight of Pile (FS =2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc’ of Pile = 450 ksc
Table 4.4
Calcutation for a Driven Pile Capacity (BH-4)
Location Pile Size Pile Tip Ultimaze Unit Ultimate Uttimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin Skin Resistance’ End 3 End Resistance’  Pile Resisuance’  Pile Load”
(m (wm) ® am’) ® 0] 0)
BH-4  DrvenPie]10.18x0.16m 10 10.7 7.7 453.1 10.0 11.7 6.5
Driven Filz 1 0.22 x 0.22 m 10 10.7 9.4 453.1 15.0 24.4 2.0
Driven Pile 1 0.26 x 0.26 m 10 10.7 11.1 4531 23.5 34.6 12.6
Driven Pile10.30 x 0.30 m 10 10.7 12.8 453.1 20.9 42.7 15.5
Driven Pile 10,35 £ 0.95 10 10.7 15.0 453.1 39.9 54.9 19.8
Driven Pile 10.40 x 0.40 m 10 10.7 17.1 453.1 56.2 73.3 26.3
Driven Pile 1 0.45 x 0.45 10 10.7 19.3 453.1 68.0 87.2 31.3
BH-4  Driven Pile10.18x0.18 ™ 11 18.0 12.9 502.2 11.0 24.0 9.0
Driven Pile 10.22 x 0.22 11 18.0 15.8 502.2 16.6 32.4 12.1
Driven Pile 10.26 x 0.26 m 1 18.0 18.7 502.2 26.0 44.7 16.5
Driven Pile | 0.30 x 0.80 m 11 18.0 21.5 502.2 33.1 54.7 20.1
Driven Pile [ 0.35 x 0.35 m 11 1B.0 25.1 502.2 44.2 B88.3 25.4
Driven Pile 10.40 2 0.40m 11 18.0 28.7 502.2 62.3 91.0 33.1
Driven File 1 0.45 x 0.45 m 11 18.0 32.3 502.2 75.3 107.6 39.1
BH-4  Driven Pile 10.8 £ 018 m 12 28.0 20.2 600.0 13.2 33.4 12.7
Driven Pile 10.22 x 0.22 m 12 28.0 24.6 600.0 19.8 44.4 16.8
Driven Filc 10.26 x 0.26 m 12 28.0 29.1 600.0 31.1 60.2 22.6
Driven Pite 10.30 x 0.30 m 12 28.0 38.6 600.0 39.6 73.2 27.4
Driven Pile 1 0.35 2 0.35 m 12 28.0 39.2 600.0 52.8 92.0 34.3
Driven Pile 10.40 x 0.40 m 12 28.0 44.8 600.0 74.4 119.2 441
Driven Pile 1 0.45 x 0.45 m 12 28.0 50.4 500.0 90.0 140.4 51.8

Notel

(1),(3) From Figure 4.4

(2) = (1) x Pile Perimeter

(8) Choose the minimum value between formulse 6.1) and 6.2) for Pile Capacity

§.1) Allowable Pile Load = {(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc’ of Pile = 350 ks¢

(4) = (3) x Tip Area

(8) = (2) + (4)




Table 4.4 (Con't)
Calculation for a Driven Pile Capacity (BH-4)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground) ~ Skin Resistance’  Skin Resistance’ End Resistance’ End Resistance Pile Resistance’  Pile Load”
(m) (t/m) ® (um®) ® 0! ®

BH-4  DrivenPile 0 0.22 2 0.22 m 10 10.7 9.4 453.1 21.9 31.3 11.4
Driven Pile D 0.26 x 0.26 m 10 10.7 111 453.1 30.6 41.8 15.1
Driven Pile O 0.30 x 0.30 m 10 10.7 12.8 453.1 40.8 53.8 19.3
Driven Pile 0 0.35 x 0.85m 10 10.7 15.0 453.1 55.5 70.5 25.3
Driven Pile 1 0.40 x 0.40 m 10 10.7 171 453.1 72.5 89.6 32.0
Driven Pile 0 0.45 x 0.45 m 10 10.7 19.3 453.1 91.8 111.0 39.5

BH-4 Driven Pile D 0.22 x 0.22 m 11 18.0 15.8 502.2 24,3 40.1 14.8
Diiven Pite O 0.26 x 0.26 m 11 18.0 18.7 502.2 33.9 62.6 19.3
Driven Pile O 0.30 x 0.30 m 11 18.0 21.5 502.2 45.2 66.7 24.3
Driven Pile (3 0.35 2 0.85 m 11 18.0 25.1 502.2 61.5 86.6 31.4
Driven Pile {0 0.40 x 0.40 m 11 18.0 28.7 502.2 80.4 109.1 39.4
Driven Pile O 0.45 x 0.45 m 11 18.0 323 502.2 101.7 134.0 48.3

BH-4 Driven Pile £ 0.22 x 0.22 m 12 28.0 24.6 600.0 29,0 53.7 201
Driven Pile 00 0.26 x 0,26 m 12 28.0 29.1 600.0 40.6 69.7 25.9
Dyiven Pile 0 0.30 2 0.30 m 12 28.0 33.6 600.0 54.0 87.6 32.4
Driven Pile O 0.85 2 0.35m 12 28.0 30.2 600.0 73.5 112.7 41.6
Dyiven Pile 00 0.40 x 0.40m 12 28.0 44.8 600.0 96.0 140.8 51.7
Driven Pile O 0.45 x 0.45 m 12 28.0 50.4 600.0 121.5 171.9 §2.9
Note:!
(1),(3) From Figure 4.4 (2) = (1) x Pile Perimeter (4) = (38) x Tip Area (8) =(2) + ()

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowatile Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc' of Pile = 350 ksc

Table 4.4 (Con’t)
Calculation for a Driven Pile Capacity (BH-4)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable

1 2 3 4 5 6
{from existing ground) ~ Skin Resistance  Skin Resistance” End Resistance’ End Resistance. Pile Resistance’  Pile Load

2
(m) (t/m) © (t/m’) ® ®© ®
BH-4 Spun pile @ 0.50 m 12 28.0 44,0 600.0 117.8 161.8 61.4
Spun pile 9 0.60 m 12 28.0 52.8 600.0 169.6 222.4 84.4
Spun pile & 0.80 m 12 28.0 70.4 600.0 301.6 372.0 141.4
BH-4 Spun pile @ 0.50 m 13 41.3 64.9 600.0 117.8 182.7 69.5
Spun pile 2 0.60 m 13 41.3 77.8 600.0 169.6 247.5 94.1
Spun pile & 0.80 m 13 41.3 103.8 600.0 301.6 405.4 154.1
BH-4 Spun pile @ 0.50 m 14 55.7 87.4 600.0 117.8 205.2 78.2
Spun pile @ 0.60 m 14 55.7 104.9 600.0 169.6 274.5 104.5
Spun pile @ 0.80 m 14 55.7 139.9 600.0 301.6 441.5 168.0
Note;
(1),(8) From Figure 4.4 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (58)=(2) + (4)

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)

6.2) 0.25fc’ x Sectional Area of Pile ; fo’ of Pile = 450 ksc



Table 4.5
Calculation for a Driven Pile Capacity (BH~5)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin Resistance’  Skin Resi ® L4 Resisunce’ End Resisunce’ Pile Resistance”  Pile Load"
m (vm) © wm?) ® © ®

BH-5 Driven Pilc10.18 x 0.18 m i0 18.7 11.3 362.9 ‘8.0 19.3 7.2
Driven Pile 10.22 x 0.22 m 10 15.7 13.8 362.9 12.0 25.8 9.5
Dsiven Pile ] 0.26 x 0.26m 10 15.7 16.3 362.9 18.8 85.1 12.8
Driven Pile 10.30 x 0.30 m 10 15.7 18.9 362.9 24.0 42.8 15.5
Driven File 1 0.35 x 0.35 m 10 15.7 22.0 362.9 31.8 53.9 18,5
Driven Pile 10.40x 0.40 m 10 15.7 25.1 362.9 45.0 70.1 25.1
Drriven Pile 1 0.46 x 0.45m 10 156.7 28.3 362.9 54.4 82.7 29.5

BH-5 Driven Pile10.18 x 0.18 m 11 21.4 15.4 402.5 8.9 24.3 9.1
Driven Pile 10.22 x 0.22 m 11 21.4 18.8 402.5 13.8 32.1 12.0
Driven Pile 1 0.28  0.26 m 11 21.4 22.3 402.5 20.8 43.1 15.9
Driven Pile 1 0.30 x 0.30 m 11 21.4 25.7 402.5 26.6 52.2 19.2
Driven Pile 1 0.85 2 0.835 m 11 21.4 30.0 402.5 35.4 B85.4 23.8
Driven Pile 10.40 x 0.40m 11 21.4 34.2 4025 49.9 84.1 304
Driven Pite 1 0.45 2 0.45m 11 214 8.5 402.5 60.4 98.9 35.6

BH-5 Driven Pile 10.18 x 0.18m 12 27.7 20.0 442.5 9.7 29.7 11.2
Driven Pile 10.22 2 0.22m 12 27.7 24.4 442.5 14.6 39.0 14.7
Driven Pile 10.28 x 0.26 m 12 27.7 28.8 442.5 22.9 51.8 19.?
Driven Pile 1 0.80 x .30 m 12 27.7 33.4 442.6 29.2 62.5 231
Driven Pile 1 0.95 x 0.85 m i2 2.7 38.8 4425 38.9 77.8 288
Driven Pile 1 0.40 x 0.40 m 12 27.7 44.4 442.5 54.9 99.2 36.1
Driven Pile ] 0.45 x 0.45 m 12 27.7 49.9 442.5 6.4 116.3 42.2
Note:
(1),(3) From Figure 4.5 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (8)=(2) +(4)

{6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weighi of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Ares of Pile § fc’ of Pile = 350 ksc

Table 4.5 (Con’t)
Caleulation for a Driven Pile Capacity (BH-5)

Location Pile Size Pile Tip Ultimate Unit Ulimate Ultimate Unit Ulimate Ultimate Allowable
(from existing ground) ~ Skin Resi ! Skin Resi ¢ End Resi ’ EndR ! Pile Resi ° Pile Ltmd‘3
(m) (wm) © (') ® ® ®

BH-5 Driven Pile 0 0.22 x 0.22 m 10 15.7 13.8 362.9 17.6 31.4 11.4
Driven Pile O 0.26 z 0.26 m 10 15.7 16.3 362.9 24.5 40.9 14.7
Driven Pilc O 0.3C 2 0.30 m 10 15.7 18.9 362.9 32.7 51.5 18.4
Driven Pile 0 0.35 x 0.85 m 10 15.7 22.0 362.9 44.5 68.5 23.6
Driven Pile D 0.40 x 0.40m 10 15.7 251 362.9 58.1 83.2 29.4
Driven Pile O 0.45 x 0.45 m 10 15.7 28.3 362.9 73.5 101.8 35.8

BH-5 Driven Pile O 0.22 x 0.22 m 11 21.4 18.8 402.5 19.5 38.3 14.0
Driven Pile O 0.26 x 0.26 m 11 21.4 22.3 402.5 27.2 49.5 18.0
Driven Pile 0 0.30 x 0.30 m 11 21.4 25.7 402.5 36.2 61.9 224
Driven Pile 0 0.35 x 0.35 m 11 21.4 30.0 402.5 49.8 79.3 28.5
Driven Pile O .40 x 0.40 m 11 21.4 34.2 402.5 64.4 98.6 35.2
Driven Pile 01 0.46 x 0.45 m 11 21.4 38.56 402.5 81.5 120.0 42,7

BH-§ Driven Pile D 0.22 x 0.22 m 12 27.7 24.4 442.5 21.4 45.8 16.9
Driven Pile D 0.26 x 0.26 m 12 27.7 28.8 442.5 29.9 58.8 21.6
Driven Pile 3 0.30 x 0.30 m 12 27.7 33.3 442.5 39.8 73.1 26.7
Driven Pile 0 0,35 x 0.35 m 12 27.7 38.8 442.5 54.2 93.0 33.7
Driven Pile O 0.40 x 0.40 m 12 27.9 44.4 4425 70.8 115.2 41.5
Driven Pile 0 0.45 2 0.45m 12 27.7 49.9 442.5 89.6 139.5 50.0
Note!
(1),(3) From Figure 4.5 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (5)=(2) + (4)

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc' of Pile = 350 ksc




Table 4.5 (Con't)

Calculation for a Driven Pile Capacity (BH-5)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
1 2 3 3 . 4 . 5 " 6
(from existing ground) ~ Skin Resistance  Skin Resistance End Resistance’ End Resistance  Pile Resistance.  Pile Load
2
(m) (t/m) ® (trm’) ® ® ®
BH-5 Spun pile @ 0.50 m 13 34.7 54,6 482.9 94.8 149.4 56.1
Spun pile @ 0.60 m 13 34.7 65.5 482.9 136.5 202.0 75.9
Spun pile @ 0.80 m 13 34.7 87.8 482.9 242.7 330.1 124.0
BH-5 Spon pile @ 0.50 m i4 42.2 66.3 522.5 102.6 168.9 63.7
Spun pile @ 0.60 m 14 42.2 79.6 522.5 147.7 227.3 85.6
Spun pile © 0.80 m 14 42.2 106.1 522.5 262.6 368.7 138.9
BH-5 Span pile & 0.50 m 15 54.0 84.8 600.0 117.8 202.6 76.9
Spun pile @ 0.60 m 15 54.0 101.7 600.0 169.6 271.4 102.9
Spun pile @ 0.80 m 15 54.0 135.6 600.0 301.6 437.2 165.7
Note:
{1),(3) From Figure 4.5 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (6) =(2) + (4)
(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)72.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; f¢’ of Pile = 450 ksc
Table 4.6
Calculation for a Driven Pile Capacity (BH-6)
Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimarte Allowable
(from existing ground) ~ Skin Resistance’  Skin Resistance” End Resistance’ End Resistance’  Pile Resistance’  Pile Load”
(m) (rm) ® m’) ® ® 0]
BH-6  DiivenPile 10.18 x 018 m 12 23.6 17.0 180.0 4.0 21.0 7.8
Driven Pile } 0.22 x 0.22 m 1z 23.6 20.8 180.0 5.8 286.7 9.7
Driven Pile 10.26 x 0.26 m 12 23.8 246 180.0 2.3 33.9 121
Driven Pile ] .30 x 0,30 m 12 23.6 284 180.0 11.9 40.2 14.2
Driven Pile 1 0.35 x 0.35 m 12 23.6 33a 180.0 15.8 48.9 17.0
Driven Pile 1 0.40 x 0.40m 12 23.8 37.8 180.0 22.3 60.1 20.5
Driver Pile 10.45 x 0.45 m 12 23.6 42.5 180.0 27.0 69.5 23.5
BH-6  Driven Pile]10.18 x 618 m 13 29.8 21.5 180.0 4.0 25.5 9.5
Driven Pilc 10.22 1 0.22 m 13 29.8 26.3 180.0 5.9 32.2 11.9
Driven Plie 1 0.26 x 0.26 m 13 20.8 31.0 180.0 9.3 40.4 145
Driven Pite 1 0.30 x 0.30 m 13 29.8 35.8 180.0 11.9 47.7 17.0
Driven Pile 10.35 x 0,85 m 13 29.8 418 180.0 15.8 57.8 20.3
Driven Pile 10.40 x 0.40 m 13 20.8 47.8 180.0 22.8 70.1 24.2
Driven Pile § 0.45 x 0.46 m 13 29.8 53.7 180.0 27.0 80.7 27.6
BH-6 Driven Pite 1 0.18 x 0.18 m 14 35.9 25.0 180.0 4.0 29.8 11.2
Driven Pile 10.22 % 0.22 m 14 35.9 31.6 180.0 5.9 37.6 13.9
Driven Pile 10.26 x 0.26 m 14 35.9 374 180.0 9.3 46.7 16.9
Driven Pile 1 0.50  0.50 m 14 35.9 43.1 180.0 11.9 55.0 18.8
Driven Pile 10.85 x 0.95 m 14 36.9 50.3 180.0 15.8 66.2 23.5
Driven Pile 1040 x 0.40 m 14 35.9 57.5 180.0 22.8 79.8 27.8
Driven Pile 10.45 5 0.45 m 14 35.9 64.7 180.0 27.0 91.7 31.6
Note:

(1),(3) From Figure 4.6 (2) = (1) x Pile Perimeter
{8) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)72.53-Weight of Pile (FS = 2.5)

6.2) 0.25f¢' x Sectiona] Area of Pile ; fc’ of Pile = 350 kse

(4) = (3) x Tip Area

(5)=(+ (@)



Table 4.6 (Con't)
Calculation for a Driven Pile Capacity (BH-6)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground) ~ Skin Resi ' SkinR * End Resistance. End Resistance Pile Resistance”  Pile Load®
2
(m) (m) ) (rm?) ® ® ®
BH-6 Driven Pile 0 0.22 1 0.22 m 12 23.6 20.8 180.0 8.7 29.5 10.4
Driven File 0 0.26 x 0.26 m 12 23.6 24.8 180.0 12.2 36.8 12.8
Driven Pile 0 0.30 % 0.30 m 12 23.6 28.4 180.0 16.2 44.6 15.2
Driven Pile 0 0.35x D.85 m 12 23.6 33.1 180.0 224 55.1 18.5
Driven Pile 0 0.40 x 0.40 m 12 23.6 37.8 180.0 28.8 66.6 22.0
Oriven Pile 0 0.45 x 0.45m 12 23.6 42.5 180.0 36.5 78.0 25.8
BH-6 Driven Pile 0 0.22 x 0.22 m 13 29.8 26.3 180.0 8.7 35.0 12.5
Driven Pile 0 0.26 2 0.26 m 13 29.8 31.0 180.0 12.2 43.2 15.2
Driven Pile 0 0.30 x 0.30 m 13 29.8 35.8 180.0 16.2 52.0 18.0
Driven Pile 0 0.35 x 0.36 m 13 29.8 41.8 180.0 22.1 63.8 21.7
Driven Pile 0 0.40 x 040 m 13 29.8 47.8 180.0 28.8 76.6 25.6
Driven Pile 0 0.45 x 0.45 m 13 29.8 53.7 180.0 36.5 90.2 29.7
BH-& Driven Pile 0 0.22 2 0.22m 14 35.9 81.6 180.0 8.7 40.3 14.5
Driven Pite 0 0.26 x 0.26 m 14 35.9 37.4 180.0 12.2 49.5 17.5
Driven Pile [J 0.30 x 0.30 m 14 35.9 43.1 180.0 16.2 59.3 20.7
Driven Pile 0 0.35 x 0.35 m 14 35.9 50.3 180.0 22.1 T2.4 24.8
Driven Pile O 0.40 x 040 m 14 35.9 575 180.0 28.8 86.3 29.1
Driven Pile 0 0.45 x 0.45 m 14 35.9 64.7 180.0 36.5 101.1 33.7
Note;
(1),(3) From Figure 4.6 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (5)=(2) + (4
(6) Choose the minimum value between formulee 6.1) and 6.2 for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.51-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc' of Pile = 350 ks¢
Table 4.6 (Con't)
Calculation for a Driven Pile Capacity (BH~8)
Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
L. . . 1 . . 2 . 3 . 4 . . s . 6
(from existing ground)  Skin Resistance  Skin Resistance” End Resistance End Resistance  Pile Resistance  Pile Load
2
(m) (t/m) ® (t/rm’) ® ® 03]
BH-6 Spun pile @ 0.50 m 14 35.9 56.6 180.0 35.3 91.8 32.8
Spun pile @ 0.60 m 14 35.9 67.7 180.0 50.9 118.6 42.2
Spun pile @ 0.80 m 14 35.9 90.3 180.0 90.5 180.8 63.7
BH-6 Spun pile @ 0.50 m 15 44.1 69.3 300.0 58.9 128.2 47.1
Spun pile & 0.60 m 15 44.1 83.1 300.0 84.8 167.9 61.5
Spun pile @ 0.80 m 15 44.1 110.8 300.0 150.8 261.6 95.4
BH-6 Spun pile @ 0.50 m 16 54.4 85.4 360.0 70.7 156.1 58.0
Spun pile @ 0.60 m 16 54.4 102.5 360.0 101.8 204.3 75.7
Spun pile @ 0.80 m 16 54.4 136.7 360.0 181.0 317.6 117.2
Nafel
(1),(8) From Figure 4.6 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area B)=(2)+ &

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = {(5)72.5]-Weight of Pile (FS = 2.5)

6.2) 0.25fc’ x Sectional Area of File ; fc’ of Pile = 450 ksc




Table 4.7
Calculation for a Driven Pile Capacity (BH-7)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin Resistance’  Skin Resistance. End Resistance” End Resistance®  Pile Resistance’  Pile Load”
(m) (trm) 0] (m) ® ® ®

BH-7 Triven Pile70.18 x 0.18 m 11 18.6 13.4 344.4 7.6 21.0 7.8
Driven Pile10.22 x 0.22 m 11 18.6 16.4 344.4 11.4 27.7 10.2
Driven Pile 1 0.26 x 0.26 m 11 18.6 19.4 344.4 17.8 37.2 135
Driven Piic 10.30 x 0.30 m 11 18.6 22.3 344.4 22.7 45.1 16.3
Driven Pilc 10,352 0,35 m 11 18.6 26.1 344.4 30.3 56.4 20.2
Driven Pile 10.40 x 0,40 m 11 18.6 29.8 344.4 42.7 72.5 258.7
Driven Pile 1 0.45 x 0.45 m 11 18.6 33.8 344.4 51.7 85.2 30.1

BH-7 Driven Pile ] 0.18 x 0.18 m 12 25.0 18.0 661.1 12.3 30.3 11.5
Driven Pile 1 0.22 x 0.22 m 12 25.0 22.0 561.1 18.5 40.5 15.3
Driven Pile 1 0.26 x 0.26 m 12 25.0 26.0 561.1 281 55.1 20.5
Driven Pile 1 0.80 x 0.30 m 12 25.0 30.0 561.1 37.0 67.0 24.9
Driven Pile10.36 x 0.35 m. 12 25.0 35.0 561.1 49.4 B4.4 31.2
Driven Pile 10.40 2 0.40 m 12 25.0 40.0 561.1 69.6 109.6 40.3
Driven Pile 1 0.45 x 0.45 m 12 25.0 45.0 561.1 84.2 125.2 47.3

BH-7 Driven Pile 1 0,18 x 0.18 m 13 34.0 24.5 6800.0 13.2 37.7 14.4
‘Driven Pile 10.22 x 0.22 m 13 34.0 29.9 600.0 19.8 48.7 18.9
Driven Pile 1 0.26 x 0.26 m 138 34.0 856.4 600.0 81.1 86.5 25.0
Driven Pile ] 0.80 x 8,30 m 13 34.0 408 600.0 39.6 80.4 30.1
Driven Pilc ] 0.55 2 0.35 m 13 34.0 47.6 600.0 52.8 100.4 374
Driven Pile 10.40 x 0.40 m 13 84.0 54.4 600.0 74.4 128.8 47.7
Driven Pile 1045 2 045 m 13 34.0 61.2 600.0 20.0 151.2 55.8
Note:
(1),(3) From Figure 4.7 (2) = (1) x Pile Perimeter (4)=(8)x Tip Area {8)=(2) + {4)

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pilc Capacity
6.1) Allowable Pile Load = 1(5)72.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; f¢’ of Pile = 350 ksc

Table 4.7 (Con't)
Calculation for a Driven Pile Capacity (BH-7)

Location Pile Size Pile Tip Ultimnate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin Resistance’  Skin Resistance’ End Resistance’ End Resistance’  Pile Resistance”  Pile Load®
() ) ® (Um’) ® ® ®

BH-7 Driven Pile 0 0.22 x 0.22 m 11 18.6 16.4 344.4 16.7 33.1 11.8
Driven File {J .26 x 0.26 m 11 18.6 19.4 344.4 23.3 42.6 15.3
Driven Pile O 0.30 x 0.30 m 11 18.6 22.3 3444 31.0 53.8 19.0
Driven Pile 0 0.35 x .35 m 11 18.6 26.1 344.4 42.2 68.3 241
Driven Pile O 0.40 x 0.4G m 11 18.6 29.8 344.4 55.1 84.9 29.7
Driven Pile O 0.45 x 0.45 m 11 18.6 33.5 844.4 69.7 103.3 36.0

BH-7 Driven Pile (J 0.22 2 0.22 m 12 25.0 22,0 §61.1 27.2 48.2 183
Drivea Pile 0 0.26 2 0.26 m 12 25.0 26.0 561.1 37.9 63.9 23.8
Driven Pile [ 0.30 x 0.30 m 12 25.0 30.0 561.1 50.5 80.5 29.6
Driven Pile 0 0.35 x 0.35 m 12 25.0 35.0 581.1 68.7 103.7 38.0
Driver Pile O 0.40 x 0.40 m 12 25.0 40.0 561.1 89.8 129.8 47.3
Driven Pile O 0.45 x 0.45 m 12 25.0 45.0 561.1 1136 158.6 57.6

BH-7 Driven Pile 0 0.22 x 0.22 m 13 34.0 29.9 600.0 29.0 59.0 22.1
Driven Pile O 0.26 x 0.26 m 13 34.0 35.4 600.0 40.6 75.9 28.3
Driven Pile O 0.30 x 0.30 m 13 34.0 40.8 600.0 54.0 94.8 35.1
Driven Pile D 0.35 2 0.35 m 13 34.0 47.6 600.0 73.5 1211 44.6
Driven Pile D 0.40 x 0.40 m 13 34.0 54,4 600.0 96.0 150.4 55.2
Driven Pile D 0.45 2 0.45 m 13 34.0 61.2 600.0 121.5 182.7 66.8
Note:
(1),(3) From Figure 4.7 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (8) = (2) + (1)

(6) Choase the minimum value between formulze 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = {(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc" x Sectional Area of Pile ; fc’ of Pile = 350 ksc



Table 4.7 (Con't)

Calculation for a Driven Pile Capacity (BH-7)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
. . 1 . . 2 . 3 ., 4 . 5 . 6
(from existing ground)  Skin Resistance Skin Resistance.  End Resistance” End Resistance  Pile Resistance  Pile Load
2
(m) (t/m) ® (v/m’) ® ® Q)
BH-7 Spun pile @ 0.50 m 14 43.9 69.0 600.0 117.8 186.8 70.8
Spun pile & 0.60 m 14 43.9 82.7 600.0 169.6 252.4 95.7
Spun pile @ 0.80 m 14 43.9 110.3 600.0 301.6 411.9 156.2
BH-7 Spun pile & 0.50 m 15 57.2 89.9 600.0 117.8 207.7 78.9
Spun pile @ 0.60 m 15 57.2 107.9 600.0 169.6 277.5 105.4
Spun pile 2 0.80 m 15 57.2 143.8 600.0 301.6 445.4 168.9
BH-7 Spun pile @ 0.50 m 16 74.3 116.7 600.0 117.8 234.5 89.4
Spun pile @ 0.60 m 16 74.3 140.1 600.0 169.6 309.7 117.9
Spun pile @ 0.80 m 16 74.3 186.8 600.0 301.6 488.3 185.5
Note:
(1),(3) From Figure 4.7 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (5) = (2) + (4)
(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc' of Pile = 450 ksc
Table 4.8
Calculation for a Driven Pile Capacity (BH-8)
Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground) ~ Skin R Skin R * End R * End Resistance’ Pile Resi Pite Load”
(m) (/m) © () ® © ®
BH-8  DrivenPile 10,18 0.18m 12 21.9 15.7 564.7 12.4 28.2 10.6
Driven Pile 1 0,22 x 0.22 m 12 21.9 19.2 564.7 18.6 37.9 14.2
Driven Pile 10.26 x 0.26 m 12 21.9 22.7 564.7 29.3 52.0 18.3
Driven Pile 10.80 % 0.30 m 12 21.9 26.2 564.7 37.3 3.5 23.5
Driven Pile 1 0.35 x 0.35 m 12 21.9 30.6 564.7 49.7 80.3 29.6
Driven Pile ] 0,40 x 0.40 m 12 21.9 35.0 564.7 70.0 105.0 38.4
Driven Pile 1 0.45 x 0.45 o1 12 21.9 39.4 564.7 84.7 1241 45.3
BH-8  DrivenPile J0.18x0.16m 13 30.8 22.2 600.0 18.2 35.4 13.5
Deiven Pile 1 0.22 X 0.22 m 18 30.8 27.1 600.0 19.8 46.9 17.7
Driven Pite 1 0.26 x 0.26 m 13 30.8 32.0 600.0 311 63.1 28.6
Driven Pile 10.30 x 0.30 m 13 30.8 37.0 600.0 39.6 76.6 28.6
Driven Pile J 0,35 x 0.35 m 13 30.8 43.1 €00.0 52.8 95.9 35.6
Driven Pile 10.40 x 0.40 m 13 30.8 49.3 600.0 4.4 123.7 45.6
Driven Pile 10.45 x 0.45 m 13 30.8 55.5 600.0 90.0 145.8 53.5
BH-B  DrivenPile 1018 x 0,18 m 14 40.6 29.2 §00.0 18.2 42.4 16.2
Driven Pile 1 0.22 x 0.22 m 14 40.6 35.7 600.0 19.8 55.5 21.1
Driven Pile 10.28 x 0.26 m 14 40.6 42.2 800.0 31.1 73.8 27.6
Driven Pile 10.80 x 0.30 m 14 40.6 48.7 600.0 39.6 88.3 a3
Driven Pile 10,35 x 0.85 m 14 40.6 56.8 500,0 52.8 109.6 40.9
Driven Pile 10.40 x 0.40 m 14 40.6 65.0 600.0 74.4 139.4 51.6
Driven Pite 10.45 1 0.45 m 14 40.6 73.1 600.0 90.0 183.1 60.2
Note:
(4) = (3) x Tip Area {5) =(2) + (4)

{1),(3) From Figure 4.8

(2} = (1) x Pite Perimeter

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity

6.1) Allowable Pile Load = {(5)/2.5)-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Aree of Pile ; fc* of Pile = 350 ksc




Table 4.8 (Con’t)
Calculation for a Driven Pile Capacity (BH-8)

Location Pile Size Pile Tip Ultimate Unit Ulimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground) ~ Skin Resi ' Skin Resi e’ End Resi * End Rest * Pile Resi * Pile Lond®
(m) (wm) ® (um’) © © ®

BH-8 Driven Pile 0 0.22 % 0.22 m 12 21.9 19.2 564.7 27.3 46.6 17.2
Driven Pile 1 0.26 x 0.26 m 12 21.9 22.7 564.7 38.2 60.9 22.4
Driven Pile 0 0.30 % 0.30 m 12 21.9 26.2 564.7 50.8 77.1 28.2
Driven Pile 0 0.35 x 0.35 m 1% 21.9 30.6 564.7 89.2 99.8 36.4
Driven Pile 00 0.40 x D.40 m 12 21.8 35.0 564.7 90.4 125.3 45.5
Driven File O 045 x 045 m 12 21.9 394 564.7 114.4 153.7 55.7

BH-8 Driven Pile [1 0.22 » 0.22 m 13 30.8 27.1 600.0 29.0 86.2 21.0
Driven Pile {1 0.26 1 0.26 m 13 30.8 32.0 600.¢ 40.6 72.6 26.9
Driven Pile 0 0.30 2 0.30 m 13 30.8 37.0 600.0 54.0 91.0 33.6
Driven Pile 0 0.36 x 0.35 m 13 30.8 43.1 §00.0 73.8 1186.6 42.8
Driven Piic D 0.40 x 0.40 m 13 30.8 49.3 600.0 96.0 145.3 53.1
Driven Pile (F 0.45 x 0.45 m 13 30.8 55.5 600.0 121.5 177.0 64.5

BH-8 Driven Pile 0 0.22 2 0.22 m 14 40.6 35.7 600.0 29.0 64.8 24.3
Driven Pile 0 0,26 x 0.26 m 14 40.6 42.2 600.0 40.6 82.8 30.8
Driven Pile O 0.30 x 0.30 m 14 40.6 48.7 600.0 54.0 102,7 38.1
Driven Pile 0 0,35 x 0.35 m 14 40.6 56.8 600.0 73.5 130.3 48.0
Driven Pile [} 0.40 x 0.40 m 14 40.6 65.0 600.0 96.0 161.0 50.0
Driven Pile 0 0.45 x 0.45 m 14 40.6 73.1 600.0 121.5 194.6 71.0
Nate:
(1),(8) From Figure 4.8 {2) = (1) x Pile Perimeter (4) = (3) x Tip Area (B)=(2)+ )
{6) Choose the mini value b i lac 6.1) and 6.2) for Pile Capacity

6.1) Allowable Pile Load = {(5)/2.5]-Weight of Pile (F§ = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc' of Pile = 350 ks

Table 4.8 (Con't)
Calculation for a Driven Pile Capacity (BH-8)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable

1 2 3
(from existing ground)  Skin Resistance  Skin Resistance End Resistance. End Resistance4 Pile Resistance5 Pile Load6

2
(m) (t/m) ® (tm”) ® ® ®

BH-8 Spun pile © 0.50 m 14 40.6 63.8 600.0 117.8 181.6 68.7

Spun pile @ 0.60 m 14 40.6 76.5 600.0 169.6 246.2 93.2

Spun pile @ 0.80 m 14 40.6 102.0 600.0 301.6 403.8 152.8
BH-8 Spun pile @ 0.50 m 15 53.7 84.4 600.0 117.8 202.2 76.7

Spun pile @ 0.60 m 15 53.7 101.2 600.0 169.6 270.9 102.7

Spun pile @ 0.80 m 15 53.7 135.0 600.0 301.6 436.6 165.4
BH-8 Spon pile @ 0.50 m 16 70.5 110.7 600.0 117.8 228.5 87.0

Spun pile @ 0.60 m 16 70.5 132.9 600.0 169.6 302.5 115.0

Spun pile & 0.80 m 16 70.5 177.2 600.0 301.6 478.8 181.7

Note:

(1),(3) From Figure 4.8 {2) = (1) x Pile Perimeter (4) = (3) x Tip Area (B)=(2)+ )

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = {(5)/2.5]-Weight of Pile (FS = 2.5)

6.2) 0.25fc’ x Sectional Area of Pile ; fc’ of Pile = 450 ksc



Table 4.9
Calculation for a Driven Pile Capacity (BH-9)

Location Pile Size Pile Tip Ultimate Unit Ultimate Uhimate Unit Ultimate Ultimate Allowable
(from existing ground) ~ Skin Resi ! SkinR * End Resi ® End Resi ‘ Pile Resi ® Pile Load6
(m) (e/m) 6} (tm") ® ® ©
BH-9 Driven Pile10.18 x .18 m 8 12.5 9.0 427.4 9.4 18.4 6.9
Driven Pile 10.22 x 0.22 m 8 12.5 11.0 427.4 14.1 25.1 8.4
Driven Pite 1 0.26 x 0.26 m 8 12.5 13.0 427.4 221 85.1 131
Drivea Pite 10.30 x 0.30 m 8 125 15.0 427.4 28.2 43.2 18.0
Driven Pile 10.85 x 0.35 m 8 12.5 17.5 427.4 37.8 55.1 20.4
Driven Pile 10,40 x 0.40 m 8 12.5 20.0 427.4 53.0 73.0 26.8
Driven Pile 10.46 x 0.45 m 8 12.5 22.5 427.4 64.1 86.6 31.8
BH-9 Drjven Pile 10.18 x 0.18 m 9 203 14.8 600.0 13.2 27.8 10.6
Driven Pile 10.22 x 0.22 m g 20.3 17.9 600.0 19.8 37.7 14.3
Driven Pile 10.26 x 0.26 m 9 20.3 21.1 800.0 31.1 62.2 19.8
Driven Pile 1 0.30 x 0.20 m 9 20.3 24.3 600.0 39.8 63.9 24.2
Driven Pile 1 0.35 x 0.36 m 9 20.3 2B.4 600.0 52.8 81.2 30.6
Driven Pile 10.40 x 0.40 m 9 20.3 32.5 600.0 74.4 106.8 40.1
Driven Pile 1 0.45 x 0.45 m 9 20.3 36.5 600.0 80.0 128.5 47.4
BH-8 Driven Pile 10,18 x 0.18 m 10 30.1 217 600.0 13.2 34.8 13.4
Driven Pile 1 0.22 x 0.22 m 10 30.1 26.5 600.0 15.8 46.3 17.7
Driven Pile 1 0.28 x 0.26 m 10 30.1 318 £§00.0 31.1 62.4 23.7
Driven Pile 10.80 x 0.30 m 10 30.1 36.1 600.0 39.6 75.7 2B.7
Driven Pile 1 0.35 x 0.95 m 10 30.1 42.1 £00.0 52.8 94.9 35.9
Driven Pile ] 0.40 x 0.40 m 10 30.1 48.1 600.0 74.4 122.5 46.0
Driven Pile 1 0.45 2 0.46 m 10 30.1 54.2 600.0 80.0 144.2 54.1
Nore!
(1),(3) From Figure 4.9 (2) = (1) x Pile Perimeter (4) = (3) x Tip Arca (5)=(2)+ (@
(8) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = {(5)/2.5]-Weight of Pile {FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc’ of Pile = 350 ksc
Table 4.9 (Con't)
Calculation for a Driven Pile Capacity (BH-9)
Location Pile Size Pile Tip Uldmate Unit Ultimate Uhimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin Resistance  Skin Resistance’ End Resistance’ End Resi * Pilc Resistance’  Pile Load”
(m) (1/m) o (trm”) ® ® o
BH-9 Driven File 0 0.22 x 0.22 m 8 12.5 11.0 427.4 20.7 31.7 11.7
Driven File O 0.26 1 0.26 m 8 12.5 13.0 427.4 28.9 41.9 15.5
Driven Pile O 0.30 2 0.30 m 8 12.5 15.0 427.4 38.5 53.5 19.7
Driven Pile 0 0.35 x 0.35 m 8 12.5 17.56 427.4 52.4 69.9 25.6
Drriven Pile 0 0.40 x 0.40 m 8 12.5 20.0 4274 68.4 88.4 32.3
Driven Pile O 0.46 x 0.46 m 8 12.5 22.5 427.4 88.5 109.1 39.7
BH-% Driven Pile D 0.22 x 0.22 m 9 20.3 17.9 £600.0 29.0 46.9 17.7
Driven Pile 3 0.26 x 0.26 m 9 20.3 21.1 800.0 40.6 61.7 23.2
Driven Pile O 0.30 x 0.30 m 9 20.3 24.3 600.0 54.0 78.3 29.4
Driven Pile C 0.35 x 0.36 m 9 20.3 28.4 600.0 73.5 101.9 38.1
Driven Pile (J 0.40 x 0.40 m ] 20.3 32.5 600.0 96.0 128.5 47.9
Driven Pile 0 0.45 x 0.45 m 9 20.3 36.5 600.0 121.6 158.0 58.8
BH-9 Driven Pile 0 0.22 x 0.22 m 10 30.1 26.5 600.0 29.0 55.5 21.0
Driven Pilc 0 0.26 x .26 m 10 30.1 31.3 600.0 40.6 71.9 27.1
Driven Pile 0 0.30 x 0.30 m 10 30.1 36.1 600.0 54.0 90.1 33.¢
Driven Pile O 0,86 x 0.36 m 10 301 42.1 600.0 73.6 115.6 43.3
Driven Pile 0 0.40 x 0.40m 10 30.1 48.1 600.0 96.0 144.1 53.8
Driven Pide 00 0.45 x 0.45m 10 30.1 54.2 600.0 121.5 175.7 65.4
Note:
{1),(3) From Figure 4.9 (2) = (1) x Pile Perimeter (4) = (8) x Tip Area (5) =(2)+ (4)

(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS§ = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc* of Pile = 350 ksc



Table 4.9 (Con't)

Calculation for a Driven Pile Capacity (BH-9)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
1 2 3 . 4 . . 5 . 6
(from existing ground) ~ Skin Resistance  Skin Resistance End Resistance End Resistance  Pile Resistance  Pile Load
2
(m) (t/m) ® (trm’) ® © ®
BH-9 Spun pile @ 0.50 m 8 20.3 31.9 600.0 117.8 149.7 57.4
Spun pile @ 0.60 m 9 20.3 38.2 600.0 169.6 207.9 79.8
Spun pile © 0.80 m ] 20.3 51.0 600.0 301.6 352.6 135.6
BH-9 Spun pile @ 0.50 m 10 30.1 47.3 600.0 117.8 1651 63.2
Spun pile @ 0.60 m 10 30.1 56.7 600.0 169.6 226.4 86.8
Spun pile & 0.80 m 10 30.1 75.6 600.0 301.6 377.2 144.7
BH-9 Spon pile @ 0.50 m 11 41.3 64.9 600.0 117.8 182.7 70.0
Spun pile @ 0.60 m 11 41.3 77.8 600.0 169.6 247.5 94.8
Spun pile @ 0.80 m 11 41.3 103.8 600.0 301.6 405.4 155.4
Note:
(1),(3) From Figure 4.9 (2) = (1) x Pile Perimeter (4) = (8) x Tip Area (58)=(2)+ (a)
(6) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(8)72.5]-Weight of Pile (FS = 2.5)
6.2) 0.25fc’ x Sectional Area of Pile ; fc’ of Pile = 450 ksc
Table 4.10
Caleulation for a Driven Pile Capacity (BH-10)
Location Pile Size Pile Tip Ultimate Unit Uhimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground) ~ Skin Resistance’  Skin Resistance’ End Resisiance’ End Resistance” Pile Resistance®  Pile Load®
(m) (t/m) ® wm)) ® ® [O)
BH-10 Driven Pile 10.18 1 0,18 m 9 12.4 8.9 198.0 4.4 13.3 4.8
Driven Pile 1 0.22 x 0.22 m 9 12.4 16.9 188.0 8.5 17.5 6.3
Driven Pile 1 0.26 x 0.26 m [ 12.4 12.9 198.0 10.8 23.2 8.2
Driven Pile 0.30 x 0.30 m 9 12.4 14.9 188.0 13.1 28.0 8.8
Driven Pile 1 0,35 x 0.35 m 9 124 174 198.0 17.4 34.8 12.0
Driven Pile 1 0.40 x 0.40 m 9 12.4 19.9 198.0 24.6 44.4 15.1
Driven Pile 1 0.45 5 0.45 m s 12.4 22.4 198.0 29.7 52.1 17.6
BH-10  Driven Pilc ) 0.18 x 0.18 m 10 19.2 13.8 198.0 4.4 18.2 6.7
Driven Pile 10.22 x 0.22 m 10 19.2 16.9 198.0 6.5 23.4 8.6
Driven Pile 10.26 x 0.26 m 10 19.2 20.0 188.0 10.3 30.2 10.8
Driven Pile10.30 x 0.30 m 10 19.2 23.0 198.0 18.1 36.1- 129
Driven Pile 1 0.35 x 0.35 m 10 19.2 26.9 198.0 17.4 44.3 15.6
Driven Pile 1 0.40 x 0.40 m 10 19.2 30,7 198.0 24.6 55,2 191
Driven Pile 1 0.45 x 045 m 10 19.2 34.5 198.0 29.7 64.2 22.1
BH-10  Driven Pile 10,18 x 0.18 m 11 25.9 18.7 198.0 4.4 23.0 8.6
Driven Pile 10.22 x 022 m 11 25.9 22.8 198.0 6.5 204 109
Driven File 1 0.26 x 026 m 11 25.9 27.0 198.0 10.3 37.2 135
Driven Bile 1 0.80 x 0.30 m 1 25.9 311 198.0 13.1 44.2 159
Driven Pile 1 0.35 3 0.35 m 11 25.9 36.3 198.0 17.4 58.8 19.2
Driven Pile 10.40 x 0.40 m 11 25.9 41.5 188.0 24.6 66.1 23.2
Driven Pile 1 0.45 x 0.45 m 1 25.9 46.7 198.0 29.7 76.4 26.6

Nog:

{1),(3) From Figure 4.10 (2) = (1) x Pile Perimeter
{6) Choose the minimum value between formulae 6.1) end 6.2) for Pile Capacity
6.1) Allowablc Pile Load = {(5)/2.51-Weight of Pile (FS = 2.5)

€.2) 0.26fc’ x Sectional Area of Pile ; fo' of Pile = 350 ksc

(4) = {3) x Tip Area

(8)=(2)+ (&)



Table 4.10 (Con't)
Calculation for a Driven Pile Capacity (BH-10)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable
(from existing ground)  Skin Resistance’  Skin Resi ? Lo Resistance’ End Resistance’  Pile Resistance”  Pile Load’
() (m) ® () ® ® ®
BH-10 Driven Pile 0 0.22x 0.22 m k] 12.4 10.9 198.0 9.6 20.5 7.2
Driven Pile 0 0.26 x 0.26 m 9 12.4 12.9 198.0 13.4 26.3 2.1
Driven Pile 3 0.30 2 0.30 m 9 12.4 14.9 198.0 17.8 32.7 11.1
Driven Pile {0 0.35 x 0.85 m 9 12.4 174 198.0 24.3 41.6 14.0
Driven Pile 0 0.40 x 0.40 m ] 12.4 19.8 198.0 31.7 51.6 17.2
Driven Pie 0 0.45 045 m ‘g 12.4 224 198.0 40.1 62.4 20.6
BH-10 Driven File 0 0.22 x 0.22 m 10 19.2 16.9 198.0 9.6 26.5 9.4
Driven Pile 0 0.26 x 0.26 m 10 19.2 20.0 198.0 13.4 333 11.7
Driven Pile 0 0.30 1 0.30 m 10 19.2 23.0 198.0 17.8 40.8 14.2
Driven Pile 0 0.35 5 0.35 m 10 19.2 26.9 198.0 24.3 51.1 17.5
Driven Pile D 0.40 x 0.40 m 10 19.2 30.7 198.0 31.7 62.4 21.1
Driven Pile [} 0.46 x 0.45m 10 19.2 34.5 198.0 40.1 74.6 25.0
BH-10 Driven Pile 0 0.22 x 0.22 m 11 25.9 22.8 188.0 8.6 32.4 11.7
Driven Pile 0 0.26 5 0.26 m 11 25.9 27.0 188.0 13.4 40.4 14.4
Driven Pite 0 0,30 1 0.30 m 11 25.9 311 198.0 17.8 49.0 17.2
Driven Pile 0 0.35 x 0.35 m 11 25.9 36.3 198.0 243 60.6 21.0
Driven Pile 0 0.40 x 0.40 m 11 25.9 41.5 188.0 31.7 73.2 25.1
Driven Pile D 0.45 x 0.45 m 11 25.9 46.7 198.0 40.1 86.8 28.4
Note!
(1),(3) From Figure 4.10 (2) = (1) x Pile Perimeter (4) = (8) x Tip Area (5)=(2)+ &)

(6) Choose the minimum valug between formulas 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.25f¢’ x Sectional Area of Pile ; fc’ of Pile = 350 ksc

Table 4.10 (Con’t)
Calculation for a Driven Pile Capacity (BH-10)

Location Pile Size Pile Tip Ultimate Unit Ultimate Ultimate Unit Ultimate Ultimate Allowable

1 2 3 4 5 (]
(from existing ground)  Skin Resjstance Skin Resistance. End Resistance” End Resistance  Pile Resistance Pile Load

2
(m) (t/m) ® (t/m’) ® © ®
BH-10 Spun pile @ 0.60 m 14 46.2 72.6 198.0 38.9 111.5 40.7
Spun pile 2 0.60 m 14 46.2 87.2 198.0 56.0 143.2 52.0
Spun pile @ 0.80 m 14 46.2 116.2 198.0 99.5 215.8 177
BH-10 Spun pile @ 0.50 m 15 56.8 89.2 600.0 117.8 207.0 78.6
Spun pile & 0.60 m 15 56.8 107.1 600.0 169.6 276.7 105.0
Spun pile @ 0.80 m 15 56.8 142.8 600.0 301.8 444.4 168B.5
BH-10 Spun pile @ 0.50 m 16 72.0 113.1 600.0 119.8 230.9 87.9
Spun pile @ 0.60 m 16 72.0 136.7 600.0 169.6 305.3 116.1
Spun pile @ 0.80 m 16 72.0 180.9 600.0 301.6 482.5 183.1
Note:
(1),{3) From Figure 4.10 (2) = (1) x Pile Perimeter (4) = (3) x Tip Area (5) =(2) + (4)

(8) Choose the minimum value between formulae 6.1) and 6.2) for Pile Capacity
6.1) Allowable Pile Load = [(5)/2.5]-Weight of Pile (FS = 2.5)
6.2) 0.26fc’ x Sectional Area of Pile ; fc’ of Pile = 450 ksc
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Summary of Test Results

Project No.: 23110A

Project: Laguna Lakeland waterfront Project BH-1

Site Lacation: Choeng Thale, Thalang District, Phuket Province

Depth W, Atterberg Limits Sieve Analysis uscs® SPT-N
No. (m) (%) (%) % Finer Group (Blows/12")
From To LL PL Pl 12" 3/8" #4 #10  #40 #100 #200

S8-1 0.00 0.45 13.3 Non plastic (SM) 7
88-2 0.50 0.95 13.5 Non plastic 100 97 87 42 25 21 SM 7
S8-3 1.00 1.45 10.8 Non plastic 100 96 84 47 26 22 SM 4
S8-4 1.50 1.95 No recovery 3
S8S-5 2.00 245 13.7 Non plastic 100 99 95 83 42 21 17 SM 5
S8S-6 2.50 2.95 24.3 37.6 21.2 164 100 97 55 38 34 SC 5
§8-7 3.00 3.45 No recavery 3
§S-8 4.50 4.95 No recovery 11
S§S-9 6.00 6.45 234 33.4 19.5 13.9 100 94 78 50 45 43 SC 21
§S- 10 7.50 7.95 229 100 85 62 46 43 41 (SC) 41
SS- 11 9.00 9.45 15.6 Non plastic 100 99 92 72 49 37 33 SM 58
8S-12 1050 1085 No recovery 70
SS-13 1200 1245 13.6 Non plastic 100 93 74 50 a7 33 SM 50/5°, -,

USCS groups provided in parathesis are from visual classification

b

if the sampler is driven less than 18 inch, the number of blows per each complete and partial (less than or equal o 6 inch) increments were recorded.



Summary of Test Results

Project No.. 23110A

Project: Laguna Lakeland waterfront Project BH-2

Site Location: Choeng Thale, Thalang District, Phuket Province

Depth W, Atterberg Limits Sieve Analysis USCE SPT-N
No. (m) (%) (%e) % Finer Group (Blows/12")
From To LL PL Pl 1/2" 38" #4 #10  #40  #100  #200
S8-1 0.00 0.45 12.7 Non plastic (SM) 13
8s-2 0.50 0.95 12.0 Non plastic 100 98 93 83 47 27 23 SM 21
S8-3 1.00 1.45 1714 Non plastic 100 90 80 683 30 17 15 SM 6
SS-4 1.50 1.95 No recovery 5
SS-5 2.00 245 21.0 Non plastic 100 39 5 3 SP 4
S8S-6 2.50 2.95 14.9 Non plastic 100 96 93 80 32 15 12 SP-SM 5
S8-7 3.00 3.45 22.4 Non plastic 100 35 4 2 SP 7
SS-8 4.50 4.95 19.4 Non plastic (SP) 8
SS-9 6.00 6.45 21.9 Non plastic 100 45 6 3 SP 13
S5S- 10 7.50 7.95 No recovery 22
SS- 11 8.00 9.45 228 Non plastic 100 54 1 1 SP )
S$S8- 12 10.50 10.95 No recovery 37
8S-13 1200 1245 No recovery 43
SS-14 1350 13.95 21.8 32.7 19.1 13.6 100 88 67 46 38 35 sC 50
§S-15 1500 1545 18.6 100 92 75 53 42 38 (SC) 54
SS-16 1650  16.95 18.7 100 a7 66 45 39 36 (SC) 57
Unit Weight provided for split spoon samples (S8) are for disturbed samples from SPT tests
b |USCS groups provided in parathesis are from visual classification
°  |fthe sampler is driven less than 18 inch, the number of blows per each complete and partial (less than or equal to 6 inch) increments were recorded.
Summary of Test Results

Project No.: 23110A

Project: Laguna Lakeland waterfront Project BH-3

Site Location: Choeng Thale, Thalang District, Phuket Province

Depth W Atterberg Limits Sieve Analysis USCS® SPT-N"
No. (m) {%) (%) % Finer Group (Blows/12")
From To LL PL PI 1/2" _ 3/8" #4 #10  #40  #100 #200

85- 1 0.00 0.45 121 Non plastic (SP-SM) 4
SS- 2 0.50 0.95 125 Non plastic 100 97 93 49 14 11 SP-SM 4
SS- 3 1.00 145 12.0 Non plastic (SP-SM) 4
SS-4 1.50 1.95 223 Non plastic 100 63 6 4 SP 4
SS-5 2.00 245 No recovery 5
$8- 6 2.50 2.95 19.6 Non plastic 100 95 €0 4 2 SP 7
88-7 3.00 3.45 7.7 Non plastic (SP) 11
SS-8 4.50 4.95 17.3 Non plastic (SP) 15
S8S-9 6.00 6.45 17.0 Non plastic 100 98 94 39 4 1 SP 17
$S- 10 7.50 7.95 No recovery 23
Ss- 1 9.00 9.45 19.6 Non plastic 100 98 90 51 35 31 SM 25
88-12 1050 1095 19.6 Non plastic 100 97 94 88 49 36 33 SM 31
§S8-13  12.00 1245 18.0 Non plastic 100 99 62 17 13 SM 37
SS-14 1350 1385 No recovery 50
88-15 1500 1545 25.9 42.9 23.2 19.7 100 93 76 61 53 49 sC 53
8S-16 1650 16.95 21.8 100 99 85 67 54 48 45 (SC) 57

2 USCS groups provided in parathesis are from visual classification

b |fthe sampler is driven less than 18 inch, the number of blows per eacl

h complete and partial (less than or equal to 6 inch) increments were recorded.



Summary of Test Results

Project No.: 23110A

Project: Laguna Lakeland waterfront Project BH-4

Site Location: Choeng Thale, Thalang District, Phuket Province

Depth W, Atterberg Limits Sieve Analysis Uscs® SPT-N"
No. (m) (%) %) % Finer Group (Blows/12")
From To LL PL Pl 172" 3/8" #4 #10  #40  #100 #200
S§-1 0.00 0.45 26.9 Non plastic (SM) 2
SS-2 0.50 0.95 122 Non plastic 100 99 95 81 46 3 28 SM 3
88-3 1.00 1.45 9.9 Non plastic (SM) 4
88-4 1.50 1.95 10.7 Non plastic (SM) 5
8S-5 2.00 2.45 11.0 Non plastic 100 96 93 84 36 17 10 SP-SM 7
§8-6 2.50 2.95 No recovery 8
§&8-7 3.00 3.45 5.9 Non plastic 100 85 18 5 3 SP 9
55-8 4.50 4.95 No recovery 4
SS-9 6.00 8.45 5.5 Non plastic 100 82 17 5 3 SP 5
S5- 10 7.50 7.95 12.7 Non plastic 100 93 35 13 10 SP-SM 13
S§§- 11 9.00 9.45 No recovery 18
$S-12 1050 10.95 211 35.6 20.3 15.3 100 91 73 54 48 45 sC 30
SS- 13 12.00 1245 24.2 (sC) 38
SS-14 1350 1395 23.2 (8C) 52
SS-15  15.00 1545 22.0 34.5 19.5 15.0 100 96 88 73 57 49 46 SC 56
SS-16 16,50 16.95 30.1 100 98 87 68 55 49 48 (SC) 61
USCS groups provided in parathesis are from visual classification
If the sampler is driven less than 18 inch, the number of blows per each complete and partial {less than or equal to 6 inch) increments were recorded.
Summary of Test Results

Project No.: 23110A

Project: Laguna Lakeland waterfront Project BH-5

Site Location: Choeng Thale, Thalang District, Phuket Province

Depth W, Atterberg Limits Sieve Analysis uscs® SPT-N
No. {m) (%) (%] % Finer Group (Blows/12")
From To LL PL Pl 12" 3’ #4 #10  #40  #100  #200

88- 1 0.00 0.45 14.5 (SC) 4
88-2 0.50 0.95 19.5 327 18.1 14.6 100 98 87 62 51 48 8C 5
88-3 1.00 145 21.0 100 99 96 82 52 38 35 (SC) [}
S§5- 4 1.50 1.95 No recovery 8
88-5 2.00 2.45 20.7 100 99 91 63 49 46 (SC) 10
§8-6 2.50 295 19.9 34.4 19.1 15.3 100 98 93 82 57 44 41 SC 14
88-7 3.00 3.45 212 (SC) 7
SS- 8 4.50 4.95 16.1 (SC) 13
S8S-9 6.00 6.45 15.6 100 97 80 44 30 27 (SC) 20
SS- 10 7.50 785 217 36.5 19.5 17.0 100 95 55 40 38 sC 22
SS- 11 9.00 9.45 21.4 100 93 55 42 40 (SC) 24
SS-12 1050 10.95 No recovery 28
SS-13 1200 1245 19.3 Non plastic 100 99 53 11 7 8P-SM 29
§S-14 1350 13.95 229 Non plastic 100 99 47 8 4 SP 32
S8S8-15 1500 15.45 227 39.1 21.7 17.4 100 99 93 76 57 49 47 SC 51
S8S-16 1650 16.95 25.2 100 84 65 53 47 44 (SC) 57
88-17 1800 1845 18.3 (8C) 64

USCS groups provided in parathesis are from visual classification

b

ff the sampler is driven less than 18 inch, the number of blows per each complete and partial (less than or equal to 6 inch) increments were recorded.



Summary of Test Resuits

Project No.: 23110A
Project: Laguna Lakeland waterfront Project BH-6
Site Location: Choeng Thale, Thalang District, Phuket Province
Depth Wi, Atterberg Limits Sieve Analysis UScs® SPT-N
No. (m) (%) (%) % Finer Group (Blows/12")
From To LL PL Pi 1/2" 38" #4 #10  #40 #1100 #2200
S8-1 0.00 0.45 141 36.7 14.0 227 100 97 94 88 70 57 53 CL 3
S8-2 0.50 0.95 17.8 36.6 16.9 19.7 100 93 61 49 48 SC 9
§8-3 1.00 1.45 18.0 100 97 84 52 40 (SC) 4
SS-4 1.50 1.95 18.8 Non plastic 100 98 88 48 31 28 SM 3
S8-5 2.00 2.45 14.8 Non plastic 100 99 88 25 7 6 SP-SM 7
SS-6 2.50 2.95 No recovery 6
S8-7 3.00 3.45 14.0 Non plastic 100 97 95 82 23 9 6 SP-SM 5
SS-8 4.50 4.95 No recovery 1
S8-9 6.00 6.45 25.1 42.9 21.3 21.6 100 92 80 62 43 35 32 sC 2
S58-10 7.50 7.95 35.6 53.9 26.2 27.7 100 99 88 67 59 55 CH 2
SS- 11 9.00 945 No recovery 6
$S-12 1050 10.85 24.8 48.2 21.7 26.5 100 95 92 84 72 64 CcL 23
S8- 13 12.00 1245 No recovery 44
§S-14 1350 13.85 31.0 100 87 65 52 51 50 (CL) 29
§S-15 15.00 1545 No recovery 51
8S8-16 16,50 16.85 27.0 48.6 20.0 28.6 100 99 90 74 64 60 CL 50, -, -
$S-17  18.00 1845 24.8 100 o1 91 75 59 51 {CL) 41,50/3", -
& USCS groups provided in parathesis are from visuat classification
b }j the sampler is driven less than 18 inch, the number of blows per each complete and partial (less than or equal to 6 inch) increments were recorded.
Summary of Test Results
Project No.: 23110A
Project: Laguna Lakeland waterfront Project BH-7
Site Location: Choeng Thale, Thalang District, Phuket Province
Depth W, Atterberg Limits Sieve Analysis USCS* SPT-N"
No. (m) (%) (%) % Finer Group (Blows/12")
From To LL PL P 1/2" 38" #4 #10  #40 #1100  #200
58-1 0.00 0.45 10.6 Non plastic 100 95 90 75 41 31 29 SM 4
SS8-2 0.50 0.95 6.2 Non plastic 100 95 79 43 22 i8 SM 4
SS-3 1.00 1.45 4.3 Non plastic 100 97 82 41 18 14 SM 10
SS- 4 1.50 1.95 15.9 Non plastic 100 53 37 10 SP-SM 8
SS-5 2.00 245 55 Non plastic 100 78 17 5 4 SP 4
SS- 6 250 2.95 No recovery 5
S§§8-7 3.00 345 9.1 Non plastic 100 97 a3 78 38 17 13 SM 10
SS- 8 4.50 4.95 16.9 Non plastic 100 96 34 6 4 SP 13
55-9 6.00 6.45 16.4 Non plastic 100 96 29 6 4 SP 16
SS- 10 7.50 7.95 17.0 Non plastic 100 96 31 6 4 SP 20
SS- 11 9.00 9.45 No recovery 25
$S8-12 1050 1095 17.7 Non plastic 100 96 23 10 8 SP-SM 28
$S8-13  12.00 1245 205 Non plastic 100 62 1 1 SP 31
8S-14 1350 13.95 No recovery 35
85-15 15.00 1545 211 Non plastic 100 59 1 1 SP 40
$S-16 1650 16.95 22.3 Non plastic 100 50 3 3 SP 46
§58-17 18.00 1845 25.8 39.4 18.1 21.3 100 98 96 85 72 62 58 CL 52
Ss-18 1950 19.95 18.6 100 99 85 52 37 35 (SC) 54
88-19 21.00 2145 19.3 36.0 17.7 18.3 100 94 74 54 42 39 SC 60

% USCS groups provided in parathesis are from visual classification
® I the sampler is driven less than 18 inch, the number of blows per each complete and partial (less. than or equal to

6 inch) increments were recorded.




Summary of Test Results

Project No.: 23110A
Project: Laguna Lakeland waterfront Project BH-8
Site Location: Choeng Thale, Thalang District, Phuket Province
Depth W, Atterberg Limits Sieve Analysis UScs® SPT-N"
No. (m) (%) (%) % Finer Group (Blows/12")
From To LL PL Pl 1/2" 38" #4 #10  #40 #100 #200
S5-1 0.00 0.45 5.2 Non plastic 100 98 97 92 50 28 24 SM 9
SS-2 0.50 0.95 58 Non plastic 100 97 86 45 25 21 SM 12
8S-3 1.00 1.45 No recovery 15
SS- 4 1.50 1.95 15.6 Non plastic 100 95 30 8 5 SP-SM 5
SS-5 2.00 245 12.8 Non plastic 100 96 32 9 5 SP-SM 4
SS- 6 2.50 295 14.9 Non plastic 100 97 32 9 6 SP-SM 4
88-7 3.00 3.45 14.5 Non plastic 100 96 21 6 4 SP 5
85-8 4.50 4.95 No recovery 6
88-9 6.00 6.45 14.8 Non plastic 100 96 19 5 3 SP 9
S§S- 10 750 7.95 No recovery 14
88- 11 9.00 9.45 20.3 Non plastic 100 23 8 6 SP-SM 20
8§S-12 1050 10.95 18.9 Non plastic 100 99 23 7 5 SP-SM 26
S§S-13  12.00 1245 No recovery 29
S8S-14 1350 13.95 22.0 Non plastic 100 56 2 1 SP 33
§8-15 1500 1545 8.4 Non plastic 100 58 1 1 SP 40
88-16 16.50 16.95 No recovery 50
$8-17 18.00 18.45 17.8 36.7 16.9 19.8 100 94 7 49 39 36 SC 54
S$S-18 1950 19.95 33.2 48.2 21.7 26.5 100 89 72 60 53 51 CL 57
USCS groups provided in parathesis are from visual classification
® if the sampler is driven less than 18 inch, the number of blows per each complete and partial (less than or equal to 6 inch) increments were recorded.
Summary of Test Results
Project No.: 23110A
Project: Laguna Lakeland waterfront Project BH-9
Site Location: Choeng Thale, Thalang District, Phuket Province
Depth w, Atterberg Limits Sieve Analysis uscs® SPT-N
No. {m) (%) (%) % Finer Group (Blows/12")
From To LE PL PI 12" 38" #4 #10  #40 #100 #200
SS-1 0.00 0.45 Mo recovery 1
S§8-2 0.50 0.95 13.2 Non plastic 100 98 91 €9 20 4 2 sw 1
8S-3 1.00 145 45.8 100 98 84 60 55 54 (CH) 1
88-4 1.50 1.95 No recovery 3
§8-5 2.00 2.45 44.9 55.4 244 31.0 100 97 86 67 64 63 CH 2
SS- 6 2.50 2.95 225 Non plastic 100 99 45 12 7 SP-SM 4
8S8-7 3.00 3.45 14.0 Non plastic 100 97 92 74 21 8 6 SP-SM 9
SS- 8 4.50 4.95 21.1 Non plastic 100 50 14 10 SP-SM 10
SS-9 6.00 6.45 23.3 Non plastic 100 96 92 74 28 20 18 SM 4
§s-10 7.50 7.95 No recovery 36
SS- 11 9.00 9.45 27.3 40.6 23.9 16.7 100 92 71 56 48 46 SC 59
8S8-12 1050 10.95 19.9 100 92 70 50 35 33 (SC) 75
S8S-13 1200 1245 17.4 100 99 88 69 48 37 34 {SC) 33, 50/4", -

a
b

USCS groups provided in parathesis are from visual classification
If the sampler is driven less than 18 inch, the number of blows per each complete and partial {less than or equal to 6 inch) increments were recorded.



Summary of Test Results

Project No.: 23110A

Project: Laguna Lakeland waterfront Project BH-10

Site Location: Choeng Thale, Thalang District, Phuket Province

Depth W, Atterberg Limits Sieve Analysis uscs® SPT-N
No. (m) (%) (%) % Finer Group (Blows/12"}
From To LL PL Pl 12" 38" #4  #10 %40 #100 #200

8S- 1 0.00 0.45 No recovery 2
§8-2 0.50 0.95 6.5 Non plastic 100 82 16 4 2 sp 3
8S-3 1.00 1.45 74 Non plastic 100 88 19 5 4 SP 6
55- 4 1.50 195 7.4 Non plastic 100 85 22 7 6 SP-SM 9
SS-5 2.00 245 22.2 Non plastic 100 78 1 1 SP 10
S§8- 6 2.50 295 225 Non plastic 100 60 1 1 SP 12
8s8-7 3.00 3.45 224 Non plastic 100 59 1 1 SP 8
88-8 4.50 4,95 No recovery 11
8S-9 6.00 6.45 235 Non plastic 100 64 2 2 sP 15
S§8- 10 7.50 7.95 14.2 Non plastic 100 97 61 27 19 SM 23
88- 11 9.00 9.45 24.1 47.3 207 26.6 100 94 93 84 80 CL 30
858-12 1050 10.85 No recovery
§S-13 12.00 1245 22.3 100 94 77 60 52 50 (CL) 33
8S-14 1350 1395 270 100 93 77 62 54 52 (CL) 37
58-15 15.00 1545 No recovery 41
§S-16 16.50 16.85 14.4 Non plastic 100 a3 38 10 7 SP-SM 51
8S-17 18.00 1845 10.7 Non plastic 100 84 37 14 10 SP-SM 54
§S-18 19.50 19.95 108 Non plastic 100 97 46 14 " SP-SM 60

®  USCS groups provided in parathesis are from visual classification

b |f the sampler is driven less than 18 inch, the number of blows per each complete and partial (
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less than or equal to 6 inch) increments were recorded.




BOREHOLE # BH-1
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BOREHOLE # BH-2

Page 1l of 1

Project No: 231104
Project:

Laguna Lakeland waterfront Project
Site Location: Choeng Thale, Thalang District, Phuket Pro in

Date Started: _ 15-June-2023
Date Finished: _ 15-June-2023
Co-ordinate(N): __ 886806.560
Co-ordinate(E):  423721.702

Project No:  23110A

47.160|Date Started: _ 15-lune-2023

Suc a
2 o {kN/m2)
£ | @ N £ | —=— a0 & 80
zl 2 | & S0IL. DESCRIPTION 2 mw Atterberg Limits SPT(N) OO
= g B W = (%) {Blows/12 inch)
al E m i3 20 W &0 40 60 80
al & P R R L .
0 i Ground Surface
D az
14 Very loose to loose silty/clayey SAND, nm_ n__w_.w
brawn and brownish grey, very fing, .mo 13
2 coarse grained. {SM, SC) o M.M
31 03
4
4,00 1
5] ss8 [[X a
Medium dense to very dense clayey/siity 21
61 559 X SAND, brown and brownish grey, fine to o
74 very coarse grained. (SC, SM) ] a
g ] s @ o
58
91 ss-u| @ [3]
10 +
70
ss-12 | (X a
11 A
50/5"
12 { ss-13| (X []
13 End of Borahole
14
i5 4.%2.4"
16 1 s
17 A
18
19
20
21 4
22 A
23
24
25
26 - o
27 1 ;
28 4
29
30 of ¥
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_ Nonthaburi 11220
m_ Wash Wn = Water Content | 709 Tek0-2575-2740Fax:
Auger LL = Liguid Limit 5 www.ilp.co.th E-m:




BOREHOLE # BH-3 Pagelof1 BOREHOLE # BH-4 Page 1 of 1
Project No:  23110A Ground Elev.(m) 47.260|Date Started: _ 16-June-2023 Project No:  23110A Ground Elev.{m) 47.130|Date Started: _ 18-June-2023
Project: Laguna Lakeland waterfront Project G.W.L({m): 2.50|Date Finished: _ 16-June-2023 Project: Laguna Lakeland waterfront Project G.W.L(m): 2.00|Date Finished: _ 18-June-2023
Site Lacation: Choeng Thale, Thalang District, Phuket Provinge™ Total Depth (m) 16.95|Co-ordinate(N): __ 886851.101 Site Location: Choeng Thale, Thalang District, Phuket _u3<5.n,@o. Total Depth (m) 16.95|Co-ordinate(N): __ 886774.528
i no.oaamﬁmuw. 423876.225 y Co-ordinate(E): _423770.439
ot uc A Suc &
P o PL Wi w .
2 o o | F—— | o 89 3 . £ | —e—1 )
S| 5| 8t . REAE i< L (B
£ = s SOIL DESCRIPTION == Atterberg Limits SPT(N) O G = ..V:. SOIL DESCRIPTION == Atterberg Limits SPT (N) O
b= 2 ¥ g M\ (%) {Blows/12 inch) e £ K<) 2 2% (%) i
5 B 2 £ m. 5 2 2 5= {Blows/12 inch)
M. m m. s 15 20 20 40 60 80 200 40 60 80 T m m. B i85 20 20 40 60 B0 0 40 60 80
[ i L " i i i i [a} v 0| .rB\ i "t i " e i " i i "
PR M— : Ground Surface a o 0 Ground Surface )
- 1gf® i 51 - o u} -
1 s | very toose to loose silty SAND, o o L] s 1 o 03 é,.,,.nc,o
o553 brown, fine to medium grained. a _m__» E 28503 . =] 04 s
2 WMHM {SP-5M, SP) o o 2] -4 ©-.-| Very loose to loose silty SAND, g o Cs .
L i ' hA o o7 g M.w »-.:1»!| brown to greyish brown, fine to o __un__w
39 -7 3.00 a 011 39 557 coarse grained. (SM, SP-SM, 5P) |m] o9
4 15 4 :
ss-8 | [ Medium dense to very dense [l 1ss-8 | @ | m_
5 ] silty/clayey SAND, brown to greyish 5 o
" . 17
6 | 5.9 X ".w_.w_‘mﬁ_ q_MMvno very coarse grained. o 61 ss.0 X o o _w
79 .. . 2 71 . 70 13
g | s X ! [] 8 10| X ar [u] [}
94 ssulm a mﬂm 9] wu|m sw_mnmc_.: dense to very ..um..mm mw
' B 1 silty/clayey SAND, greyish brown, fine
1 31 ] 1o v ined. (SP-SM, SC| 30
1] s X ) o fa] 0] s X ery coarse grained. ( ) - 30
i 37 38
124 sc13| X o u} 12 1 ss-13| X [u] 8]
13 A 13
50 52
1 ss-14 = $5-14 \
14 - =t D o [X]: a a
15 4 ss-15 | [ B— 159 ss15| @ B 8
16 4 16 - e
171 ss-16 | I fu] 7 ss-16 | (@ [u] o
End of Borehole 16.35 1 End of Borehole 16.95
18 18 A
19 1 19 -
20 e 20
21 21
22 . 22 4 K o
23 23 A
24 4 24
25 A 25 4
26 ’ 26
] o
27 27 o
p .wa(,.»
28 28
29 1 29
30 30
M |Thin Wall Tube SuC = Undrained shear soenguy o 1LP Engineering Services Ca., Ltd. B |Thin Wall Tube UC = Undrar ear oWEER, ILP Engineering Services Co, Lid.
X |spiit Spaon SPT = Standard Penetration Test k) g, ~ 34/671Muo Baan Ying Ruay Sal § X |split Spoon SPT = Standard Penetration Test Y Oy, 34/671 Moo Baan Ying Ruay Soi 5
& |Rock Core PL = Plastic Limit N ﬁ 2 UabKiongPrapa Road, Pakkred W |Rock Co PL = Plastic Limit hi g  LebKlongPrapaRoad, Pakkred
m Wn = Water Content g -km Nonthaburi 11120 m e . s g -k 5 Nonthaburi 11120
Wash = Water Conten LB B rer 0253527400 0-2575-2701 Wash Wn = Water Content AN A
B [Auger LL = Liquid Limit S P Anvan wvew.lpco.th E-m lpco.th = {Auger LL = Liquid Limit b P nyar




BOREHOLE # BH-5

Page1of 1

Project No:
Project:
Site Location:

Laguna Lakeland watesfront Project .
Choeng Thale, Thatang District; Phuket v3<,_aﬂm.,.,

46.650|Date Started: _ 14-June-2023

2.00(Date Finished: _14-June-2023

18.45 |Co-ordinate(N):___886797.688

Co-ordinate(E): 423851.852

BOREHOLE # BH-6

Page 1 of 1

Project No:  23110A

Project: Laguna Lakeland waterfront Project
Site Location: Choeng Thale, Thalang District, Phuket _u_,o<.r..n.m...e

47.190|Date Started: _ 18-June-2023

18.23|Co-ordinate(N);__ B86828.398

2.00|Date Finished: _18-June-2023

Co-ordinate(E): 423930418

Suc &
& N wn & {kN/mA2)
£ " PN f—a—— 20 40 60 8
gl 2 | 2. OIL DESCRIPTION gL | Aerberglimis SPT(N) O
W FM. M W M W %) (Blows/12 inch)
g m cm.. &,mwa,,. 15 20 60 80 20 40 60 80
0 L Ground m:_.munmv
SS-1 - 04 i
115 -| Very loose to loose clayey SAND, os !
ks brown to greyish brown, fine to =[3 .
2 - M M :| coarse grained. (SC) z nm%o
3 4 W w Medium dense clayey SAND, 2.50 n._uE
greyish brown, fine to coarse 3.00 7
47]  grained. {5C) o 4.00 3
5 4 x Loose clayey SAND, greyish
] brown, fine to coarse grained. 20
6159 | X (sc) o
ﬂ 4
22
ss-10 | X - . [=]
8 1] Medium dense to very dense clayey/silty
94 ss-11 b4 SAND, brown to greyish brown, fine to Nn_a
very coarse grajned. {SC, SP-SM, SP}
10
28
$5-12 a
11 X
29
121 ss-13| [ [=]
ﬂw 7 WN
S5-14 \ ]
14 A X
51 :
15 1 ss-15 | X fa] L
oY
16 W
171 ss-16 | X unw
18 1 ss-17 | @ am
19 End of Borehole
20
21
22 A
23 1
24
25 4
26 1
27 1
28
29 -
30
W
B |Thin wali Tube Suc = Undraned Shiear saengu ILP Engineering Services Co., Ltd.
X [Spiit Spoan SPT = Standard Penetration Test 34/671 Moo Baan Ying Ruay Soi 5
= i | imi Liab Klong Prapa Road, Pakkred
Rl [Rock Core PL = Plastic Limit Nonthaburi 11120
@ |wash Wn = Water Content o o asE
Tel: 0-2575-2740F:
B |Auger LL = Licuid Limit N www.jlp.coth E

n Suc 4
B ‘ 2 | 8 | {kN/m*2)
£ g e B 20 40 60 80
e = ! s A L A
= 2 = 'SOIL DESCRIPTION % £ Atterberg Limits SPT(N) O
~ W = 2 =23 :
5 o 8 8 5= {Blows/12 inch)
mr E E | Evp is 20 80 20 40 60 80
w G _l.ud) i i L i
0 i Ground Surface 3
T ss 1.7 Soft silty CLAY, grey, low Do s
1438 o \plastici 0.50 . .
v 95-3 =] N
S5-4 03 ¥
21 -5 ¥ a7
3 1 ss-6 Very loose to loose clayey/silty SAND, as
7] 887 brown and browish grey, very fine to o
4 1 very coarse grained. (SC, SM, SP-SM}
1ss-8 | @ ol
5
e 0
61 ss-9 | @ 5 0
o S
7 0 2
g ] =10 X 5 0
1 Soft to medium stiff silty CLAY, grey,
99 sou| @m high plasticity. (CH) _m
10
23
N 55-12 E . 10.00 (5
0 N
Very stiff to hard silty CLAY, brown to 4
121 ss-23| @ greyish brown, low plasticity. {CL) ]
13 i
1 29
$5-14 ¥ o
14 - X
— 51 :
151 ss-15 | @ == o d
16 = iy B
—— 50/6"
Wm.. Hm —
18 1 ss-17| [ —— o uﬁm..
19 End of Borehole :
20
21
22
23
24
25 1 )
o
26 L
S
27 &
/wrﬁfﬂr
28 oF 3
29
30 R
® [Thin Wall Tube SuC = Undrained Sfiear Strengt ILP Enginering Services o, Ltd.
IXi [split Spoon SPT = Standard Penetration Test 34/671 Moa Baan Ying Ruay Soi §
[\ Rock Core PL = Plastic Limit Liab Klong Prapa Road, Pakkred
M |wash Wn = Water Content oo 11120
i " Tel: 0-2575-2740 Fax: 0-2575-2741
= |Auger LL = tiguid Limit 5 wew.jlp.co.th E-mail: lpiilp.co.th




BOREHOLE # BH-7 Page 1 of 1 BOREHOLE # BH-8 Page 1 of 1
Project No:  23110A Ground Elev.(m) 46.010|Date Started: 15-June-2023 Project No:  23110A Ground Elev.(m) 45.750|Date Started: 16-June-2023
Project: Laguna Lakeland waterfront Project G.W.L {m): 2.50|Date Finished: _ 15-June-2023 Project: Laguna Lakeiand waterfront Project G.W.L (m): 2.00|Date Finished: _ 16-June-2023
Site Location: Choeng Thale, Thalang District, Phuket Provi Total Depth (m) 21.45|Co-ordinate{N):__ B86717.585 Site Location: Choeng Thale, Thalang District, Phuket Province: Total Depth (m) 19.95|Co-ordinate(N):  BB6754.652|
,‘ Co-ordinate{E):  423777.527 - Co-ordinate(E):  423844.672
Suc a4 Suc &
3 . PL wn LL (N/ma2) .w B PL Wn w (kNJmA2)
2 @ ) £~ | F—e— 0 4 60 80 £ g i 2. | —a——- 2 40 e &
=l 2 | & " ‘SOIL DESCRIPTION 2 m Atterberg imits SPT(N) O gl 2 1&)] . "$0IL DESCRIPTION 2 M Atterberg Limits SPT(N) D
= 2138 |32 £E %} {Blows/12 inch =l g lz3|32 £ %) {Blows/12 inch)
mr £ E | Evp {5 20 20 40 60 80 20 40 60 80 o _m E| E b 15 20 20 40 60 80 20 40 60 80
[=% v L) i P— " i " " WY [=} & [veu i i i " i L L L
0 ] Ground Surface 4 0 - L] Ground Surface 9
W» S5-1 Loose silty SAND, brown, fine to W_ _u_u »N
1 '| Very loose to loose silty' SAND, brown, o10 . 1 1,53 :-m&;:.:. grained. ﬁmz__ | 050 5 DOis .
2 very fine to coarse grained. (SM, SP-5M, a8 b 5 54 dense silty SAND, ¢150 o a w
SP) z o4 1 ss-s hrown, fine to coarse grained. u] 04
: : os 3] 8 (sm [a! 04
[=E 1] $s-7 e _ o os
41 700 13 4 . 6
5 ss-8 | @ o 5 ] ss-8 | X Very loose to laose silty SAND, brown, N [m]
‘| Medium dense to dense silty SAND, 16 ] fine to medium grained. (SP-SM, SM)
61 g9 X brown to greyish brown and grey, fine to ) o 64 ss-9 E _w
medium grained. (SP, SP-SM) A ]
7 1 o 7 4
N 20 1 14
g ] ss-10| i o] [=] g | s X o
9 ] 25 9 Medium dense to very dense silty/clayey 20
1 ss-1 X o ss-11 | [X SAND, greyish brown and grey, fine to o a
10 28 10 coarse grained. (SP-SM, SP, 5C) 26
] s X ] [] ] s X N o 5]
1 31 1 29
12 { ss.13 | X o o 121 ss13( @ o
13 4 35 13 13
55- 14 g 1 55-14 H
14 A X 5 14 X a s
40 it 40 "
15 1 ss-15 | @ o O ] 15 1 ss-15| [X o [s] e
o3 e
16 16 o
46 Y 50
$5-16 a S5-16 [n]
17 = o " X
184 17| @ Hard silty CLAY, brownish grey,  17.50 o mnw 184 ss-17 | [X B mnn_‘
19 low plasticity. (CL) 15 1
ss-12 | X . 1900 .M— ss-18 | (@ M Hard silty CLAY, grey, low 19.00 - .m
20 Very dense silty SAND, brownish grey, 20 4 plasticity. (CL) [13.95 .
91 ’ 19| (2 A fine to coarse grained. (5C) m__ 21 ] End of Barehole
| 45"
22 1 End of Borehole ?5 * 22 1
23 A 23
24 24 -
25 4 25 4
. RN
26 26
] .
27 A 27 o
28 78 4
29 - 29
30 - gt 30
W [Thin wall Tube Suc = Undraned shear Swenga GNEER,, JLP Engineering Services Co., Ltd. B |Thin Wall Tube SUC = Undramed Shear strength GWNEE; JLP Engineering Services Co., Ltd.
X |spiit Spaon SPT = Standard Penetration Test V g, ~ 34/671Mao Baan Ying Ruay Soi 5 IXi {Split Spoon SPT = Standard Penetration Test h&r Japly,  34/671 Moo aan Ying Ruay Soi 5
& |Rock Care PL = Plastic Limit M\ - 3 Liab Klang Prapa Road, Pakkred & |Rock Core PL = Plastic Limit @‘ ~ % Liah Klong Prapa Road, Pakkred
vy Nonthaburi 11120 . e} Nonthaburi 11120
M wash Wn = Water Content N oo% Tel: 0-2575-2740 Fax: 0-2575-2741 O |wash Wn = Water Content T oo.ha Tel: 0-2575-2740 Fax: 0-2575-2741
= auger LL = Liguid Limit Lo AN www.ilpcoth E-mail: fp@jp.co.th = |Auger LL = Liguid Lirmit : Anvert www.jlp.coth E-mai: flp@ilp.co.th




BOREHOLE # BH-9 Page 1 of 1 BOREHOLE # BH-10 Page 1 of 1
Project No:  23110A Ground Elev.(m) 41.120|Date Started: _ 20-June-2023 Praject No:  23110A Ground Eley.(m) 46.520|Date Started: _ 13-June-2023
Project: taguna Lakeland waterfront Project G.W.L (m): +1.20 above |Date Finished: _ 20-June-2023 Project: Laguna takeland waterfront Project G.W.L (m): 2.00|Date Finished: _ 13-June-2023
Site Location: Choeng Thale, Thalang District, Phuket Provings®® lake bottom|Co-ordinate(N): _ 886762.018 Site Location: Choeng Thale, Thalang District, Phuket Province™ Total Depth (m) 19.95|Co-ordinate(N): __ 886805.787
¥ Total Depth (m) 12.25|Co-ordinate(F):  423929.474 o Co-ordinate(E):  423994.199
o Suc & Suc &
M ,,%w/? » PL Wn LL (kN/m#2) .w » PL Wn Lt (kN/m*2)
£ g G P f & 20 40 60 80 £ m ) -9 —a— 0 40 60 80
A 1) P = - - W D P A
gl 2 & . SOIL DESCRIPTION 2 M Atterberg Limits SPTIN) B El 2 | & . SOIL DESCRIPTION 2 M Aerberglimits SPT(N) O
£l 2 18|3 = ) {Blows/12 inch) | 4 |82 g3 %) (Blows/12 inch)
2 £ Evp i5 20 20 40 60 80 20 40 60 80 = £ - i5 20 20 40 60 80 20 40 60 80
Bl s | S il 2 - gl |&EL& ; o8 e .
0 T < Lake Bottom 0 Y Ground Surface
- - 3 ; = 2
] +.;:7| Very loose silty SAND, grey, fine to a b 1 § -| Veryloose to loose siity SAND, o ww
1 coarse grained. (SW, o b1 1 4 b fine t ined o 06
Very soft to soft silty CLAY, grey,  1.00 3 .,. rown, fine to coarse grained. o oo S
2 high plasticity, (CH) —e P 2 1 (SP, 5P-5M) ¥ o a1
a ks ] Medium dense silty SAND, 250 a 3
3 250 o Qs 3 reyish brown, ::M to ncm.qwm 3.00 o .
44 Very loose to loose siity SAND, grey, fine 4 - & < d ’
-8 | @ to coarse grained. (SP-SM, SM) o b {ss8 | [ rained. (SP) 4.00 u
5 i 5 Loose silty SAND, greyish brown AL
4 3 15
61 .9 X Q kS 6 19 [ @ ine to coarse grained. (SP) o 5
7 : 7 Medium dense silty SAND, greyish <f
700 36 1 i ? ol o 23
g | s b4 w [o] g | 10 X rown and grey, fine to coarse (¢ o a
| Dense to very dense clayey SAND, brown | ;7| grained. (SP, SM)
94 e and grey, fine to very coarse grained, 39 9 4 c. _— 8.50 30
ss-11 | [X] 50 B o 1 ssu| @ B 58— (a]
10 4 75 10 ———1 Very stiff to hard silty CLAY, grey,
nls2lx n] (s} 1 ] 5512 X =] low plasticity. {cL)
50/4" 33
121 ss-13| X o [} 12 4 ss.13 | @ " o [x]
13 - End of Borehale 12.25 13 -
ss-14 | [0 [a] um
14 - 14 1 K —_—
' i 151 ss-15 | X 14.50 m e
16 1 16 1 Dense to very dense silty SAND, grey, - -
173 17 ] ss-16 | [ fine to coarse grained. (SP-SM) ] o
18 181 ss-17| @ o w
19 19 4 60
s $5-18
20 = 20 | Xl [u]
End of Borehole
21 A 21 4
22 22 4
23 23
24 24
25 4 25 A
26 v 26
27 27 .
] )
28 s 28 P
4 A 4 AV
29 .A_ o 29 -
30 = 30 1 2
® |Thin Wall Tube SuC = Undrained Shear strengt NEER, ILP Engineering Services Ca., Ltd. B |Thin Wall Tube suc = Undraind ear GNESR,, P Engineering Services Co., Ltd.
X |split Spoon SPT = Standard Penetration Test hﬁr Ss  34/671Moa Baan Ying Ruay S0i § IXi |split Spoon SPT = Standard Penetration Test 5’ g, 34/671Moo Baan Ying Ruay Soi 5
& |Rock Core PL = Plastic Limit . ! % Liab Klong Prapa Road, Pakkred N |Rock Core PL = Plastic Limit w‘ [ " Liab Klong Prapa Road, Pakkred
= & Nonthaburi 11120 _ [} S Nonthaburi 11120
0 wash Wn = Water Content 5 Vok% FP0.25 529 a0 e 0:2575-274 0 |wash Wn = Water Content %9 \ K § Tek02s752710Fem: 025752741
= |Auger Lt = Liquid Limit Anvan www.lp-co.th_E-mail: ip@ilp.coth = |Auger LL = Liquid Limit ! ML www Ip.coth_E-mail; (&
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Environment Research & Technelogy Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Read,

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ANALYSIS REPORT

Customer Name : Phuket Environmental Services Co., Ltd.

Address :125/512 Moo 5, Ratsada, Mueang Phuket, Phuket 83000

Project Name < {AsomsanATse wauaus Jawmadiawinauia 7 fu s 1

Project Location uAMInsa dnana Sauaaguin
Sampling Source : Ambient Air Quality

Ssampling Point Wuitinsens

GPS. Coordinate :UTM (WGSB4) 47P 0423710 E, 0886843 N Quotation No.  :2023-01130

Sampling Date 1 August 3-6, 2023 Folder No. 1 2023-AD314

Sampling Time 116:25 Received Date  :August 9, 2023
Sampling Method :U.S. EPA 40 CFR Part 50 Analytical Date :August 9-11, 2023

Sampling By : Mr.Naruedom Chotikan Report No. : 2023-RAAP445

Analyzed By : Environment Research & Techinology Co., Ltd. Report Date : August 15, 2023

Resuilt
Parameter Unit Method of Analysis . Standard?’
Aug 3-4, 23 Aug 4-5, 23 Aug 5-6, 23

Total Suspended Particulate {TSP) mg/m® | High-Volume, Gravimetric 0.032 0.024 0.019 0.330
24 Hours Average

Particulate Size Less Than 10 mg/m® | PM10 Size Selective, High-Volume, 0.018 0.011 0.010 0.120
Micron (PM10) 24 Hours Average Gravimetric

Remark: * Notification of National Environmental Board, No.10, B:£.2538 (1995), published in the Royal Government Gazette No.112 Part 42D dated May 25, B.E.2538 (1995) and Notification
No.24, B.E.2547 (2004), published in the Roval Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 (2004), under the Enhancement and Conservation of
National Envirenmental Quality Act B.E.2535 (1992).

" {Ms.Natnicha Serrnmatiwong) (Ms.Ramita Taengthai)
Laboratory Reviewer Laboratory Supervisor

DO NOT €OPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE () OMY
Page 1f1 F-RP-020 Rev. 04, July 6, 2021



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet I, Ngam Wong Wan Read,

Thung Song Hong, Lak Si, Bangkek 10210

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

E-mai) i cnvi@envirescarchico.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co 7D, Wonienviresedtelico.th
Head Office/Tax 1D 0105 542 064 981

ANALYSIS REPORT

Customer Name :Phuket Environmental Services Co., Ltd.
Address :125/512 Moo 5, Ratsada, Muearig Phuket, Phuket 83000
Project Name : TRsansanasye ALY 1amaddsauvipauin 7 du g 1
Project Location sehpatioveia Snanr) Fawdaguia
Measured Source : Ambient Air Quality
Measured Point tAunlasens
GPS. Coordinate 1UTM (WGS84) 47P 0423710 E, 0886843 N Quotation No. :12023-01130
Measured Date :August 3-4, 2023 Analysis No. 12023-AD314-004
Measured By : Mr.Naruedom Chotikan Report No. :2023-RAAP408
Analyzed By : Environment Research & Technology: Co., Ltd. Report Date 1August 18, 2023
Measured Instrument  :CO NDIR Analyzer Horiba Model APMA-370 Serial Number FEYATYPA
Interval Time = Result CO (ma/mz) Standard’
1 hr Avg 8 hr Avg
16:00-17:00 0.5 -
i7:00-18:00 0:5 -
18:00-19:00 0.5 -
19:00-20:00 0.5 =
20:00-21:00 0.6 -
21:00-22:00 0.5 -
22:00-23:00 0.6 -
23:00-00:00 0.2 0.5
00:00-01:00 0.3 0.5
01:00-02:00 0.2 0.4
02:00-03:00 0.2 0.4
03:00-04:00 0.2 04
04:00-05:00 0.3 0.3
05:00-06:00 0.3 0.3
06:00-07:00 0.3 0.2
07:00-08:00 0.3 0.3
08:00-09:00 0.2 0.2
09:00-10:00 0.2 0.2
10:00-11:00 0.3 0.3
11:00-12:00 0.2 0.3
12:00-13:00 0.3 0.3
13:00-14:00 0.3 0.3
14:00-15:00 0.5 0.3
15:00-16:00 0.3 0.3
24 Hours Average 0.3 - -
1 Hour Maximum 0.6 - 34,2
8 Hours Maximum - 0.5 10.26

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

L
{Ms.Piyatida Pradangkho) (Ms.Panicha Promchai)
Laboratory Reviewer Laboratory Supervisor —

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) OM.Y

Page 1/1 F-RP-004 Rev. 02, January 18, 2021



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Rond,

Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : cnvi@envirescarch.co.th
www.enviresearch.co.th

Hcad Office/Tax TD 0105 542 064 981

Customer Name
Address

Project Name
Project Location
Measured Source
Measured Point
GPS. Coordinate

ANALYSIS REPORT

: Phuket Environmental Services Co., Ltd.
:125/512 Moo 5, Ratsada, Mueang Phisket, Phuket 83000

+1ASIAITE AT WALAYG damairTauviraula 7 o a1
sFuaLdvivia dunanaty Sauiaguia

: Ambient Noise
s AurTasdnsg

LUTM (WGS84) 47P 0423794 E, 0886851 N

Quotation No. :2023-01130

Measured Date : August 3-4, 2023 Analysis No. ¢ 2023-AD314-005
Measured By : Mr.Naruedom Chotikan Report No. :+ 2023-RAAP409
Analyzed By : Environment Research & Technology Co., Ltd. Report Date  : August 18, 2023
Measured Instrument  :Integrating Sound Level Meter Scarlet Tech Model ST-21D Serial Number 820468
Interval Time Noise Level, dB(A) :
Leq Lmax L5 L10 L50 L90
16:00-17:00 49,2 80.1 54.9 51.9 46.3 42.9
17:00-18:00 48.6 70.3 52.4 49.4 43.9 40.9
18:00-19:00 54.9 72.9 60.7 59.3 46.5 41.0
19:00-20:00 52.1 73.2 57.4 56.6 47.9 44.1
20:00-21:00 56.2 68.8 58.8 58.4 56.0 50.4
~ 21:00-22:00 52.8 69.1 57.9 57.2 494 46.3
22:00-23:00 49,6 60.6 52.4 51.5 45.0 46.6
23:00-00:00 50.2 66.2. 55.1 53.7 48.2 44.6
00:00-01:00 48.9 64.1 52.8 51.7 47.7 423
01:00-02:00 48.1 63.2 51.4 50,7 47.4 423
02:00-03:00 52.5 68.4 57.1 56.7 47.2 413
03:00-04:00 51.6 65.1 56.6 55.9 47.7 41,4
04:00-05:00 52.5 61.7 56.8 56.1 51.0 442
05:00-06:00 53.0 74.9 56.3 55.5 51.7 ) 47.4
06;00-07:00 52.5 76.2 57.4 55.5 49,2 44.0
07:00-08:00 49.7 73.9 53.5 49.9 42.4 37.8
08:00-09:00 50.4 73.2 56.3 53.6 452 38.2
09:00-10:00 51.9 76.5 55.1 52.7 45.8 41,0
10:00-11:00 49.8 726 547 51.5 44.3 40,9
11:00-12:00. 48.6 75.7 53.6 49.7 42.0 381
12:00-13:00 46.0 78.4 494 46.5 404 37.7
13:00-14:00 53.2 81.1 57.5 54.5 45,6 38.8
14:00-15:00 48,9 70.7 54,0 51.2 43.7 39.2
15:00-16:00 49.9 73.8 56.0 52.5 41.9 38.2
24 Hours Measurement 51.5 81.1 56.0 54.5 48.2 43.5
Standard?’ 70 115 - - - -
Ldn 57.8 - - - - -

Remark: * Notification of National Environmental Board, No.15, B.E.2540 (1997) under the Enhancement and Co

in the Royal Government Gazette No.114 Part 27D dated April 3, B:E.2540 {1997).

(Ms.Supawan Suwannapa)
Laboratary Reviewer

envi research

ENVIRONWENT RE;EARCH&IQ:}M)LGGY CC. LD

nservation of National Environmental Quality Act B.E.2535 {1992), published

{Ms.Thanida Bunrungrueang)
Laboratory Supervisor

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

Env

RONMENT RESEARCH & TECHN

25/114 Mu 6 Soi Chinnakhet 1, Npam Wong Wan Road,
Thung Seng Hong, Lak Si, Bangkok 10214
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@envirescéarch.co.th

= m s
oLocy Co, LT

www.cenviresearch.co.th
Head Office/Tax 'TD 0305 542 0664 981

Customer Name
Address

Project Name
Praject Location
Measured Source
Measured Point
GPS. Coordinate
Measured Date
Measured By
Analyzed By

Measured Instrument

ANALYSIS REPORT

1 Phuket Environmerital Services Co., Ltd.

:125/512 Moo 5, Ratsada, Mueang Phuket, Phuket 83000

: Tasonsanensye @auRug tamatsauvinauls 7 fu wa 1
ssuatdovea dwnanaie Joniagia

: Ambient Noise

:Ruilasenis

SUTM (WGS84) 47P 0423794 E, 0886851 N
: August 4-5, 2023

Quotation No. :2023-01130
Analysis No.  :2023-AD314-005
: Mr.Naruedom Chotikan Report No. 1 2023-RAAP409

: Environment Research & Technology Co., Ltd. Report Date  : August 18, 2023
1 Integrating Sound Level Meter Scarlet Tech Model ST-21D Serial Number 820468

Interval Time : Noise Level, dB(A)

Leq Lmax LS L10 L50 L90
16:00-17:00 47.5 84.6 52.0 48.6 411 380
17;00-18:00 45.5 74.4 50.6 46.6 39.9 372
18:00-14:00 50.6 71.0, 56.9 55.1 38.2 375
119:00-20:00 53.5 70.7 57.8 523 51.7 44.0
20:00-21:00 569 68.9 58.4 58.1 56.4 54.5
21:00-22:00 56.1 68.0 57.8 57.4 54.2 52.2
22:00-23:00 54.8 65.1 57.3 57.1 53.0 43.3
23:00-00:00 494 60.2 53.5 52.5 47.6 42.2
00:00-01:00 53.6 63.8 552 55.0 482 45.7
01:00-02:00 48,8 614 ) 54.4 54,0 43.4 40.3
02:00-03:00 50.5 59.2 56.0 55.3 47.2 39.9
03:00-04:00 51.6 62.5 55.6 55.0 50.2 45.8
04:00-05:00 519 59.2 55.6 55.0 50.8 46.8
05:00-06:00 55.3 70.9 57.8 57.2 55.0 52.0
06:00-07:00 54.8 71.7 59.1 56.5 516 46.7
07:00-08:00 49.4 74.5 521 49.5 42.8 40.4
08:00-09:00 46.1 71.0 51.0 47.5 40.5 38.7
09:00-10:00 47.3 737 52.7 48.4 39,5 37.2
10:00-11:00 46.9 734 50.3 a7.3 39.7 37.7
11:00-12:00 47.8 789 51.5 48.1 38.5 37.4
12:00-13:00 416 69.3 47.2 429 38.6 37.6
13:00-14:00 446 76.1 48.5 45.2 38.2 37.5
14:00-15:00 48.5 76.4 52.9 193 41.0 38.8
15:00-16:00 52.2. 79:4 55.2 52.4 42.2 389
24 Hours Measurement 51.8 84.6 55.2 54.0 49,3 ) 45.9

Standard?’ 70 115 - - - ' -

Ldn 59.1 - - - - -

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

(Ms.Supawan Suwannapa)
Laboratoery Reviewer

{Ms.Thanida Bunrungrueang)
Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
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Environment Research & Technology Cumpany Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak §i, Bangkok 10210

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

E-mail : eovi@envirescarch.co.th

www.énviresearch.co.th
Head OfMce/Tax 1D 0105 542 064 981

Customer Name
Address

Project Name
Project Location
Measured Source
Measured Point
GPS. Coordinate
Measured Date
Measured By
Analyzed By

Measured Instrument

ANALYSIS REPORT

: Phuket Environmental Services Co., Ltd.
:125/512 Moo 5, Ratsada, Mueang Phuket, Phuket 83000

1 TasanITamsYes wALaud Janaifauvinaule 7 u e 1
s FURLBIVER AUNANAT FouTaAn

: Ambient Noise

: Auntinsenns

PUTM (WGS84) 47P 0423794 E, 0886851 N

: August 5-6, 2023

: Mr.Naruedom Chotikan

: Environment Research & Technology Co., Ltd.

: Integrating Sound Level Meter Scarlet Tech Model ST-21D Serial Number 820468

Quotation No. :2023-01130
Analysis No.  : 2023-AD314-005
Report No. : 2023-RAAPA09
Report Date  : August 18, 2023

Interval Time Noise Level, dB(A) . -
Leq Lmax LS L10 L50 LoD
16:00-17:00 49.6 77.2 52.7 50.3 427 38,6
17:00-18:00 48.1 74.7 53.0 48,5 382 37.4
18:00-19:00 52.9 74.1 59.4 58.6 40.3 37.8
19:00-20:00 47.8 74.5 51.3 48.2 45,3 42.2
20:00-21:00 48.4 67.2 51.2 50.5 46.7 43.3
21:00-22;00 47.7 68.2 51.6 50.9 45.4 42.6
22:00-23:00 53.6 69.8 56.8 56.3 53.1 43.9
23:00-00:00 53.3 69.4 552 54.8 53.0 49,9
00:00-01:00 52.5 58.8 54,6 54.3 52.4 49,0
01:00-02:00 51.6 56.6 54.4 54.0 51.4 45.7
02:00-03:00 48.9 56.1 534 52.7 47.5 437
03:00-04:00 51.9 62.0 54.1 53.8 51.2 47.2
04:00-05:00 49.8 56.6 54.3 53.9 46.4 42.2
05:00-06:00 53.9 72.1 572.7 55.5 53.0 48.7
06:00-07:00 51.6 82.5 54.3 52.0 48.1 453
07:00-08:00 48,1 81.9 52.2 48.4 k 41.2 38.2
08:00-09:00 46.4 73.4 50.7 469 40.2 37.4
09:00-10:00 45.9 80.3 49.6 46.6 41.9 38.6
10:00-11:00 44.8 65.9 48.6 46.3 414 381
11:00-12:00 47.0 723 49,5 471 426 39.0
12:00-13:00 437 ~ 65.6 46.7 45.2 411 38.4
13:00-14:00 45.9 78.8 495 468 41.9 383
14:00-15:00 47,1 72.3 50.9 48.0 415 37.9
15:00-16:00 45.8 76.6 48.7 46.2 40,7 38.6
24 Hours Measurement 50.0 82.5 53.6 523 47.9 43.8
Standard*’ 70 115 - - - -
Ldn 58.2 - - - - -

Remark: 1 Notification of National Environfmental Board, No.15, B.E.2540 (1997) under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992),

published

in the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 (1997).

‘</7 oo
co
5G

e

envi research 025
os0D [ An)ei
ENVIRONMENT RE,}’:H‘(CH BIECHOLCEY L. LD,
U/
(Ms.Supawan Suwannapa) (Ms.Thanida Bunrungrueang}
Laboratory Reviewer Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY
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Analysis / Test Report

Client : Phuket Environmental Services Co., Ltd.
125/512 M.5, T.Rasada, A.Muang, Phuket Thailand 83000

P/O :
Project Name
Project Location:

. Tason1sana1sde laanausd wal

£\

LABORATORY ACCREDITATION

N4

TESTING

No.0009
Lot ID: 23102248
Date Received :Sep 01, 2023
Date Reported : Sep 07, 2023
Report Number : 2761624-1

Page 1 of 2

Sample Number

Sampled Date

Sample Description
Location

Date Analysis Commenced
Condition of Sample

Physical Property

23102248-1

Aug 31, 2023 11:45 AM
fiauu

47P 423778 886578
Sep 01, 2023

Contained in two BOD bottles and three plastic bottles, sample containers com

(APHA, USEPA)
Colorless, odourless,

some solid and no turbid

ply to pretreatment - preservation standards

Analyte

Unit LOD

LoQ Resuit Guideline /

(LOR)

Specification

Testing

Method
Location

Microbiological Testing
Fecal Coliform

Total Coliform

Water Testing
Ammonia Nitrogen *

BOD *

Color *

Dissolved Oxygen *

Nitrate as N

pH at 25 degree C *

MPN/100mL - -

MPN/100mL - -

mg/L -

mg/L - 2

Color unit - 5

mg/L -

mg/L 0.06

d/tested sample(s) as indicated in

The above results are valid only for the

this report. No part of this report of certificate may be reproduced in any form
withourt written consent from the Laboratory. ALS Laboratory Group (Thailand)
strongly recommends that this report is not reproduced except in full.

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanal

11485-23/ EMAIL

ALS LABORATORY GRO
www.alsglobal.com

0.06

0.1

0.2

RIGHT SOLUTIONS BiGHT

4.5 <4000

49.0 <20000

1.07

<2

<5 n

7.3

<0.2

3.5 5.0-9.0

Approved by

standard Methods for the Bangkok
Examination of Water and
Wastewater. APHA, AWWA & WEF,

23rd ed., 2017, part 9221 B, E

Standard Methods for the
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 9221 B

Bangkok

Based on Standard Methods for Bangkok
the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23rd ed., 2017, part 4500-NH3 (B,
F)

Based on Standard Methods for
the Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 5210 B

Standard Methods for the
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2120 B

Standard Methods for the
Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 4500-0 (C)

In - house method : STM 04-004  Bangkok
based on Standard Methods for

the Examination of Water and

Wastewater. APHA, AWWA & WEF,

23rd ed., 2017, part 4110 B

In-house method : STM 13-001
based on Standard Methods for
the Examination of Water and
Wastewater. APHA, AWWA & WEF,;
23rd ed., 2017, part 4500 - H (B)

Songkhla

Songkhla

Songkhla

Songkhla

Cithichok T

kan, Khet Suan Luang, Bangkok 10250 Thailan

PAETNER

UP (THAILAND) COQ., LTD. An ALS Limited Com

Sithichok Thongnguen
Scientist (3)

d | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197

pan
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LABORATORY ACCREDITATION
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ALS
. TESTING
Analysis / Test Report

Y / p No.0009

Client : Phuket Environmental Services Co., Ltd. Lot ID: 23102248
125/512 M.5, T.Rasada, A.Muang, Phuket Thailand 83000 Date Received :Sep 01, 2023
PjO : Date Reported : Sep 07, 2023
Project Name : Tasenisanmisye wwauaus tal Report Number : 2761624-1
Project Location:
Page 2 of 2
Sample Number 23102248-1
Sampled Date Aug 31, 2023 11:45 AM
Sample Description Ay
Location 47P 423778 886578
Date Analysis Commenced Sep 01, 2023
Condition of Sample Contained in two BOD bottles and three plastic bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)

Physical Property Colorless, odourless, some solid and no turbid
Analyte Unit LoD LoQ Resuit Guideline / Method Testing

(LOR) Specification Location
Water Testing
Temperature * Degree C - - 319 n' Standard Methods for the Songkhla

Examination of Water and
Wastewater. APHA, AWWA & WEF,
23rd ed., 2017, part 2550 B

Guideline : Notification of the National Environmental Board, No. 8, B.E.2537 issued under the Enhancement and Conservation of National Environmental
Quality Act. B.E.2535, published in the Royal Government Gazettle, Vol. 111, Part 16, Dated February 24, B.E. 2537 (Class 3)

n': Change from Natural condition not more than 3 degree C

n : Not Change from natural condition

Sampling By ; Thaksin Aintrom

Remark :
- LOD : Limit of Detection
- "<" i tower than LOQ (Limit of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * is/are not included in scope of Accreditation ISO/IEC 17025.
- The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025.

wosy Sifhichok T,

The above results are valid only for the analyzed/tested sample(s) as indicated in
this report, No part of this report or certificate may be reproduced in any form ts
without written consent from the Laboratory. ALS Laboratory Group (Thafland) Sithichok Thongnguen
strongly recommends that this report is not reproduced except in full. Scientist (3)

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197
ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

www.alsglobal.com

RICHT SOLUTIONS RIGHT FABTOASA
11485-23/ EMAIL S:\Reporis\_Afl_GL.rpt ( 5:01PM)
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