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H : Data Materials . H ] H
Severe elevation differences on a sloped it Proporias * Pile Foundation Reactions:
- Compressive Strength of Concrete (fc) : 240  ksc 240 ksc Ptotal = Pa+ Pq . .
. . . . . . - Yield Strength of Main Reinforcement (fy) SD40 4000 ksc = 1646  kgi M .
Phuket site require a specialized retaining wall. il Svernof S (. Soon 40 tos o o Maximum Compression: 19.4 tons (Pass: < 32.10
- Modulus of Elasticity of Concrete (Ec) : 235477  ksc 4. Unfactored Loads :
C _F d b d . d . . - Modulus of Elasticity of Steel (Es) : 2040000 ksc — '|'O ns) .
onfined boundaries and massive overturning Wil Carce. 2 5 R , ,
+ ke standard il desi [Constant Strength Design (3. T008:69] ' | g o Maximum Uplift: 8.88 tons (Pass: < 23.64 tons).
-B,: 085 (f'c < 280 ksc) - - .
moments make standard cantilever designs "B 0 fosmok Lateral: 3,086 kg per pile (Pass: < 3,283 kg; 4%
.F H b | =y 8;2 g’-‘““‘;‘f;“) 1. Factored Loads famiiuanue : * ! . 4 4 4
Sy X VusER
unteasible. —® o8 | me = fem governs).
|Soil Properties | = 2091 kg/m
- o - ofe
ConesieSol @ o o or - rexe * Structural RC Detailing:
- Effective Friction Angle (o) : 319 ° - 543 kg/m
- Height of Backfill (H) : 22 m - +
Design Objectives S s e
g j - Span Length (L) : 3.75 m )
- Active Earth Pressure Coefficient (Ka) : 0.309 2. Factored Overturning Moment fiauiitamen? :
- Passive Earth Pressure Coefficient (Kp) : 3.241 |
H H H H Unfactored Earth Pressure Mu OT = Hu axzHa + Hu gxzHq
» Design a safe, optimal cast-in-place cantilever | Fimtamte o g
1 -
. . Pa==xKaxysx H? L_ln'actgrt_ed Vertical Loads _
2 : —
re-l-o I n I n g WO | | * _ T;‘;:‘::;T:humﬁuﬁu (b): 0.15 m
. . . . = 13066 kg/m %mjuajrhnwoﬁuﬁu (H): 27 m |
RIS TS TRV
» Resolve overturning moments by distributing — Puiains, —
H Pa - anuvundsudan (tb) : 0.7 m ™
. | | f . .| _F d . = 07333 m - anumnwiudsudan (vb) : 1200  kg/m’ -
vertical couple torces into pile toundations. » dua: [ _ﬁ
-anuni (b) : 0.15 m [ ]

< 5 RB 9 NN @020 4
1. dmlnmiuwefudu (Wwall) :

°
DeSI n S eCS L B
2. usvéiudiu Surcharge (Surcharge Earth Pressure Force, Pq) = 792 kg/m

Pq=qxKaxH

° D. e . W | | h H h-l- f 2 20 d | | 2. dwinAuwed : L
imensions. a e|g (0] . m an wda Pq = 33938 kg/m wb = (18°0.7*1200) + (0.10.15"2400)
H = 1548  kg/m L DB 16 11 @0.10 1
Th'CkneSS O-l: O ]5 m zPq skl 3. dhwinmungs DB 16301 @0.1031
Wt = 792+1548 H !
. . = 1100 m
= 2340 kgim
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1 . LOCATION : | aanan lwsa auaisd - thaaan DESIGN BY : . o Stength Desian Method - SDM 7 Uinats Strength D USH
S'I're n gfh ( f C ) = 2 4 O kSC M S‘I‘ee | rel n'l:o rceme n‘I‘ aanuuL1atIa 58nnan (Strength Design Method - SDM / Ultimate Strength Design - USD) 3EMay (Streng f;a [;"ist"r“;uﬁon imate Strength Design - —
! Factored Vertical Loads Load - g’ {Gompressk lonzljfégapacity Chack) _
. - Section : .340. m*m
ield strength (fy) = 4,000 ksc (SD40) : "
7 . Pu = 1.2* (Wwall+ Wblock) -Area (A): 0.09 3
= 2808 kg/m il Unit Weight : 24 o j DB 163 @ 0.10:.
o o . . . . - Pile Strength : 350 ksc AR 0.05 s DB 164 @010 1
» Success Criteria: The distributed vertical axial | | STRBITE Chack P P ; 4
nsasadaudfosain (Overturning & Sliding) azdaslaiwinussnauuuhinamibaiwin -FS.: 25 .
| 1- Overturning Check £ f:b? g?g ://m; e 9u1e 0 30 3 e
1 1 - Tuwugwanain (Overturning Moment, Mo) : =90 G m
oads on each 0.30 x 0.30 m driven pile mus fbonioigmeroy .
. . = g-m/m 5
-Qa: 208 t > 19 tons SAFE
~aup: 14.74 one > 9 tons SAFE
stri C'l'ly remain b e | ow Th eaq I | owda b | e p i | e - Ty (Eesisz:r;%néog_er:;.mmn : s o o s
oy f b h . - dasdruanlaansia (Factor of Safety against Overturning) : DB 12 13 @0.10 4.
ca pOCI-heS or 01- com preSSIOn 52 .]O FSot = Mr/Mo DRIVEN PILE [Method] DRIVEN i} .
= 0132 < 15 NG GUIARE, LSHAPE
#1FS dvrunwang < 1.50 : ‘ BN - ) e e R A K P ) -
. . . >anfluei ruugusaudniasuTuime (Moment-Resisting Pile Foundation)” ) i o AR HE
tons/pile) and uplift (23.64 tons/pile). AT A A e 08 230108
[Sliding Check Calcuiated Tip Avea, A (m| 0032 | 0048 | 0068 | 080 | 0125 | 0022 | 0033 | 0052 | 0066 | 0.088 ||
- uwsonanTwil&au (Driving Force) : Celoulated Pile Perimeter, P (m)| 0.720 | 0.830 | 1.040 | 1.200 [ 1.400 | 0.720 | 0.880 | 1.040 | 1.200 | 1.400
° o Pt = 1646  kg/m Tip | SoilRock R T A:\SF Ax\?: [ o:r;5 0 F’ (:;APA(::Y L
esign Constraints T
Fr = Wty M= 0.39 —] i
. . = 9108 kg/m B lt’ e
e Technical Constraints: The retained earth Wy e HEd =
= i f :NG s
M FS ﬁwuwwunwglﬁau1nﬂ <1.50 : SE E AT
0 O wsoidauionuaazaagnimualiaisasgianduiuusenioze wia Lateral Load 51 i
enerates a high factored overturning moment e
9 I Load Distribution I o | Clayi DB 12 34 @0.10 M
. . ey . Forces on Footing : F21 17| ClayiL NI E KRR I _ @ u.
of 2,130 kg-m/m, inducing critical uplift forces | “Fe™ 7 oA R ressipvens 305 rs—/ o8 2:m@00
-Vu = PuL = 10530 kg V31uEA UL 0.05 LNAT
h _F h _|: d 0 . | -Hu = Hu total'L = 98775 kg ‘
o n 1- e red r rOW O 1- e O u n OTI o n p I es . :g:vlﬁ'ﬂdivui'\dk‘ﬁilna’\i{l;'llglz Ix_‘m |77uma?’§1us'\7r19(8(-39) H qu4r;l m b
v o = Ry WAL TR 0.3x0.3 LIRT
° ° . - Mut =  Mu+Vu'e = 12727 kg'm
e Non-technical Constraints: The construction | - e e s

i= K + M s= 0.9 m H
pi= 27 s ( s Aaszazvioszninoquidnanaidiniosassiu) BOQ COS* E sfl m a fe

footprint is highly restricted as it is located o

P = 19407 K : 19t
.I.l .I. .I.h .I. | .I. .I. Pmin = .8876.6 kS : 5 e (Uplift Force) BILL OF QUANTITIES
exac y ad e p ro per y | ne, necessITarTl ng a = = = A = Project: RC retaining wall on pile foundation, Supalai Pride Phuket (Heroines Monument, Paklok)
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aanuuNToEIE F&maa (Strength Design Method - SDM / Ultimate Strength Design - USD) Mwmw—!—!w”—m)— 1. Site preparation and earthwork
. Load Distributi ; i i
use of Cqsf_|n_plqce concrete to ada p'|' to the Forer o Fasing T oad Distribution AT Sfem Desin 1.1 Excavation for footings and wall trench 80.00] m’ 0.00]  95.00 7,600.00
_\p}'nuu'n'dn L): oL 256755 Ln - Tusidadsedy (Mu) : 2130 kg-mim 213039 kg-cmim 1.2 |Backfill behind wall, compacted in 20 cm layers 50.000 m? 180.00 80.00 13,000.00
. . SRR . R = P - o - i : : =
terrain and machinery access limitations. o D e Do e oo I 2 13 {Compasted bedding sand S om undsr P21 e L e
-Mu = Mu OTL = 39945 kg'm - Ainadvdanaunsa (f'c) : 240 ksc .
- nsy i (Pile F istributi - s S (fy) : 4000  ksc  (SD40) i i
A A I anusaaianii (Filo Foros Distibuion) - emmoRsasaLeY (5): 100 om 2.1 frets."essl:e; piles 0.30 x 0-30m, 13.00 m long (34 piles, 27 | 745 g 1 680.00 000  477.360.00
Engineering Standards P < ow s e ~ , ot 20
i;:a‘;’:“m"ﬁf‘[)’g::“ﬁ“a (Eﬁez‘k')"e Defg*vd) o 2.2 |Pile driving 702.000 m 0.00 280.00 196,560.00
-g:;;::ﬁ"“m"ﬂ’n“ (Compfessionl%l’g% gapaci‘; Sr:eck) — ’ 2.3 |Pile head cutting and disposal 54.00 piles 0.00]  350.00 18,900.00
1 . B N o -3 ’ 3. Concrete and formwork
-length : 9 m d = t-C g - DB/2
- Area (A) : q m e : ean concrete 1:3:5, 5 cm under : m ,850. : ,684.
DeSIQned 1-0' Area (A) 0.09 5 31 |L te:1:3:9:5 der F21 1.22 i 1,850.00 350.00 2,684.00
e Desi M ‘“‘I d .+ St _'_h Desi M Th d - Ple St - Y’ B AR AR Mgl Verieal Reinferesrei 3.2 [Structural concrete f'c = 240 kse, footings F21 1458 m® | 2,350.00] 400.00  40,095.00
es'g n e oda. ren g esl g n e o - Pile Perimeter (P) : 1.2 m -mmﬁuﬂﬂﬁw‘{mwmumuiuw_ud (Rn): ) 3.3 |Structural concrete f'c = 240 ksc, wall stem 33.000 m* 2,400.00 450.00 94,050.00
o = i R Muombe s 3.4 |Formwork, footings F21 (reused) 68.04 m? 320.00]  180.00 34,020.00
(SDM) . _gb: 8156 tm? -m m = f\;/éoé*f‘m 3.5 |Formwork, wall stem both faces (reused) 440.00f m? 350.00 220.00 250,800.00
-Wp: 1.944 tons . 5 for " ’ 4. Reinforcement
° ° ° A wmaasndumaniaBuicans (p)
e EIT Standards: The Eng|neer|ng Institute of | = 208 BIs BB lons SARE oof [_zm 41 |Deformed bars DB16 SD40, wall and F21 mesh 6.735.00] kg 26.50 480 210.805.50
. Lo fy 4.2 |Round bars RB9 SR24, horizontal crack control 1,098.00| kg 27.00 5.20 35,355.60
Tha 1 Ia nd o - 000755 4.3 Epoxy-anf:hored dowels DB16 (4 per pile head, 27 footings)| 216.00 points 120.00 80.00 43,200.00
. soustusiage (omin) 5. Fenc‘e and drainage ‘ ‘ ‘
L] (] (] - aradaudiunaunant i : . . .
P . omin = 14ffy 5.1 |Block wall 7 cm with RC capping beam, painted 100.000 m 950.00 450.00 140,000.00
ACI 318' B""Idlng COde Requ"'emenis 'l:OI' = 0004 ) 5.2 |PVC weep holes @2 in with filter | 50.00] points | 85.00 65.00 7,500.00
Then p 000755 > pmin 0.004 p controll . -
Direct cost (materials + labour) 1,572,662.10
Siruciu rcll CO ncrete. -amnnfurindnisuidasnts (Asreq) : Factor F (overhead, profit and tax) 15%  235,899.32
Asreq =  pbd GRAND TOTAL 1,808,561.42
= 8947 omm Cost per 1 m of wall (100 m) 18,085.61
4. Rebar Selection
g, Sl C lusi dR dati
Me‘l‘ o o ogy | tost : BBIS] | onciusions dan ecommenaarions
- Area Rebar (A) : 201 cm’idu
- Spacing (s) : 28.94 cm 2 Gk
Sum : Select DB16 @ 0.2 m Area: 10.05 cm K. °
o — o Conclusions: The structural system
- pt=0.0020
»Zs‘tempzptbd 3 cmim f || h oy | .
| Study Project Requirements ‘ RES. @ (02 m wea: 318 o’ OK. successtully converts the critical overturning
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Gather Soil and Surcharge Load Data aanuuuTaEIE 38eis (Strength Design Method - SDM / Ulfimate Strength Design - USD) [znmlonE] Ty [Svengh Deslgn wethed - SO/ L mace Sengih Dasign - S0} | d d . . I 'F f . I
¥ —— DESIGN E— selected 0.50 x 0.30 m driven piles efticiently
| Deﬂ ne Matefial F'r{lperties | 1. Design Parameler_s & Dimensions ?llzlgialirgj\?ﬁ?)\ﬁau (Dowel Bars) — . .
; *pumas compressn): o7 g K (o resist the 19.4-ton compression and 8.88-ton
- - -g'i\mesnyo'ns Pile:_ 0303 m (>DS:D 03 m) s 4 DB-16 As= 804 cm? > Asdowel O.K. 0 .« |- .
[ Calculate Active Earth I:ressure Coefficient (Ka) | -pie Spaang ) 09 m  ew uplift loads, providing an optimal and safe
- width (B) : 15  m
- Length (L) : 06 m (60 cm) CAPSTONE : aanuuuAiuneAuay : H i :
Calculate Lateral Force and Overturning Moment - Thickness Pile Cap (T) : 06 m (60 cm) % OWNER: | A& e ) [DATE] _1/5/2026 _[PAGE] 10 deSlgn SOlUTIOﬂ W|ThOUT exceedlng G“OWGble
- Covering : 01 m (10 cm) LOCATION :_| ¢t Inse ayanast - 1hasan __ |DESIGNBY : |
- Effective depth (d) : 0.5 m ( 50 cm) aanuuulngid 38n1av (Strength Design Method - SDM / Ultimate Strength Design - USD) | i m iTS
I DESIGN .
| Calculate Total Load | 2. anadavusidauisduaizvea (Punching Shear Check) Pile Cap F20 Design
- Cr!tical Dist_ance (d/2) : 25 cm 1. Design Parameter_s & pimensions ° . . . .
X o - sor B o303 m (. 03 m ¢ Recommendations: Strict on-site quality
- - Pile Spacing (s) : 09 (23D)
Stabilty Check ———Pass oot e o Mnm B (s control is highly recommended during the
= 35115 kg > Vu 19407 kg O.K. i etiea AR o I
A T . S o ol B installation of the epoxy dowel bars in the F21
- Moment Arm : X m
'*' - Mu = Pu2xMoment Arm 73232 kg'm 2. anadauusvidiauiaznzg (Punching Shear Check) . . .
—— »{Distibute Load to Pie Group) R — - o footing to guarantee the structural integrity of
= 54246 ksc -bf 60  cm
1 = 00014 -d 50 cm . .
- - i - -7 60
[Evaluais Pile Capaciy | B ey o o o the uplift load transfer mechanism.
* As.req = 105 cm >>no Punching Shear
J__,-""n__‘ 4. Rebar Selection >>53083n00 d/2 (25 2).) vaaanuanuau§IuNN K C U d ° h P (]
_ -“\.\‘ -Asreq 10.5 cm? 2. psaanuumndniadulugiusn (Flexural & Temperature Reinforcement) ey o u rs es s e I n i e roj e ci
sssume asannunegrunndnuaybifissasu
. A ﬁ & ﬁ e
- - test DB16 . " a nuANAIL U5u dnadudiuduilaiusn (Temperature & Shrinkage)
- Area Rebar (A) : 2.01 cm®idu - Wasansaaunie 0.6 s (b) : 60 cm ° ° °
S g m 7 = O AR ) e » Soil Mechanics & Foundation Eng.: For
- As, te = ptb-d 6.48
o 0085 o > 105 ot OK e mm a v am e am e e evaluating active earth pressures and pile
= - Select DBI2 @ 01 m Area: 679 cm? O.K. 9 P p
Sum : Bottom/Top Rebar DB16 @ 0.1 m CG pGCi'l'i es
wia 8 - DB16
¢ 5. Temperature & Shrinkage Reinforcement Sf f I A I . & RC D . o F | d
. _ _ _ R _ _ _ - Mansancannunig 1ues (b) : 100 cm )
| Design Wall Stem | ‘DESIQH Double-File Footing {F21)| | Design Single-Pile Footing (F20) - i (T) : 60  cm rucrura na YSIS es'9n‘ orloa
-pt=0.0018
! ] T - As temp = ptb-d 108 cm? . . . . ..
ST mem @ (oA W meas 1031 et OK. distribution mechanisms and detailing structural

|Summarize Results & Prepare Detailed Drmvingsl

members.
* Engineering Drawing & BIM: Utilized AutoCAD for
precise 2D construction drawings and Autodesk

Revit for 3D reinforcement models.




