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A Case Study of the Piled Raft Foundation
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SYNOPSIS : The piled raft foundation i1s an innovative design concept to reduce both the
maximum settlement and differential settlements caused by concentrated building loads and load
eccentricities, and also to reduce the bending moments of the raft. The main concern given in the
design of piled raft foundations is proper judgments both of relative proportions of loads carried by
the raft and piles, and of the effect of the pile support on the maximum and differential settlements
. In the present study, the piled raft foundation used in the foundation system of Richensia Building
at Youido, Seoul is introduced and is carried out analyzing the results of field tests such as plate
load tests, large plate load test, pile load test, and piled raft load test.
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(a) Raft foundation (b) Piled raft foundation
2% 1. Piled raft 7]ZxA2=¥e] 7id

piled raft 7|ZA2dolA TEL AR FxE 3F S 7|ZAG 579 Hud
o2 HAFE P2AINE AL F 1 o 2
Féetoz Q& raft7t =
raft 7| ZA|~de FHE Z 7}7‘]

(1) 2802 Q4 5% (heaving) 84S T2AZ + Atk
@ "AP L REAHE FEAY & Yo
o ) &

(3) 2 szl Aoz H8Y B oo

Piled raft 712A]28l& 13 29} o] LI raft ¥ 712 XH 5 3749 AALAR FAE B 7
z# ol piled raft 7| ZA2de] AR FxEd zAgae 3FES A)H Zo] rafteh BH] FAl
Autol] AEslE 712U E FHo 3 tHKatzenbach & Reul, 1997).

Rtot = Rra/t+2Rpile (1)
71 A, Ry AR FEE FE3e AAF}F
R,  raft/b 3gete AA"

ZRpile D o] Busle 2 xHe %
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a9 2. B3 FRAZAY piled raft 71 A2

Piled raft 712N 2949 NAASE 429 Qo] 4% FxEe AANFol h# Do) Ral
= AX Yol £e] B2 Ao AE piled raft A% 0,E ol ARY & 3

b4

— ZRQile 2
a,, R, (2)

A(2)ol A piled raft AF ax7t 094 ASolE 4F FREY FF L raft/l AR Bgsls ¢z
9] AAA%EE Yel ™, piled raft AT = AR Fz2ol 328 rafte] WA ¢Go] =

19 Aol
&34 ge Aoy 2Ho) AR Rsts 2eslxd AAAFS e,

2.2 Piled raft 7|=2| MAMY

Piled raft 7|ZA|2L raft 7|2Wo 2w FEI AxFo] FrEo] HAHUA St E FA7}
flov, dAzee R5Hste BNy A% BHeE UES AsFozN 4N FzEe FI e
raft 7]Z%bel) o8l AAFEF QANAY TEI 2 ol (X EE HAGNE AEHA AAwNY
o odasl & o, Al M2 Mde] dANEeIth £ piled raft 7|ZA LWL 1Y 37 o)
B Fotell wet piled raft 717'4/\1/“5“94 stE-Ast 540 dxMAR ZEstFol disf 7=
=9 HVES UEstE HH BEATE BAsE Ao A 3N FLF RRolu}

4
Load Rigid block, length L

Increasing number of piles

E

L Working
load
PW
.
Minimum Maximum Settlement
settlement settlement

29 3. Piled raft 71Z2A1 299 712713 (Poulos & Davis, 1980)
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2.3 Piled raft 7|=2 MAIR}

Piled raft 7]x B AAYsEF £e FSIATFE o] 98 ExAA Fdor THS
AbgstE ””‘4 *PJH 2 9 FHasste A AXd wAsE Aol HAY 7|2 ¢FFel
A ERY piled raft 7129 BARIE 248 27 49 Fh 29 4% piled raft 7)1 ]H«]
AARLEA did v/ d- 5 A T (parametric study)E T3 Atd AAAR oM, o5 ztEs] A
59 o3 2o

tio

09-#,

(1) piled raft 7129 AAd A &Y s &HFAF 4 &7 FE AT

(2) piled raft 71z HAE 3&FTHsFH 61%-‘%%%‘:‘*1 & FAO R EE AAT AU}
ohd s &FFHEE £ s §F-SHAF °1] turks RIS EE AT AAME FEo

(3) B4 SE&BAPFNE NERES AT B 259 Hﬂilv‘:— 712 AhA 44 nF ¥
= wiAsiY, A F TS USHESs AAY o—°r TE5Y) WAE 7129 FEFAA
712%9 04~06¥ A= T5E WX AAVES BFs= 259 £840/(D)E AN
o] W 259 2A(B), *421323(5) ‘;’-l rafte] FA(t)E A9 /M dhFe= s§Pd3st
F3 & FsdsFEs A v EE AAT AS 259 WAE 712y FIEFAA M2
Z 9] 04~06W A= ETHES Hﬂ%]—}ci '“751]7]Zr° wEste 259 £84°/(D)E ALt o
o e wWAEAE AR wAUIEA BEo 280l Adste HAH LE] wAEA} @
59 28%0lE AU

(4) BE HAA7AN TEY FHL DETG rafte] WANCA/A) B Ad7Ed B2 259 Y

H3 259 g AFME Fnsie) 2RI,
6) rafte] FAE F2ALZ A HA &&= WA HH] FAR 23U

Determine : Allowable Average
& Differential Displacement

Determine Pile Depth, D
{with assumed S, B, t)

Dd-ﬂl mﬁg&’ D Recheck for
(wi B, 4) Displ ents
! * ]
K2
- Pile to raft area ratio = 5~6% |  Determine Pile Spacing, S -For reference displacement
- Smalles B & Pile Diameter, B ¢ | Q= (04~-0.7) Q ~(1.0~15)Q
-For differential displacement
v Q/qB;?~ 1.5-2.0 for B, <B,
[ Pile Structaral Capacity rDewrmine Raft Thickness, t, QJ/qB,’~ 1.1~1.5 for B, ~ B,
Convergence No
Yes

E Design Values

By = FE¢59 &£ B = raftd) Q= ALkeF
q=2egd Q. = FHLEY YA  Q = rafte] WY

23 4. Piled raft 7139 2 A A} (Prakoso & Kulhawy, 2001)
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Aze 272 AAAEL Brhen 2TAREY 8L EAd] J2TEEY IHY A%

2 #gsty] g8 olFolzon, Udge AFTF E AFTLFT Fo AVIAJ] ASE A& @A MEA 6
Maet AFLAUNET 671), 354 2 ELA Z 670147 29 5(b)9t 2ol X = Qe

A& 2AZ(AHNA GL(-)204m~G.L(-)24.1m7tAD), F3E(GL(-)24.1m~GL(-)27.0m7+A]), ¥
84(GL —)252m~G.L<—)38.5m7J}7<1), A(G.L(-)364m~GL(-)50.6m7t=]) 2 HEJFoR FAEH
Rom MATZ1Z+ A% A% T34 4% dgZd A8, B F4e F3ds d5d 9
283 . rﬂraw B Ao Hatol v g ez A AALE st ATFHLE
o2 MAT712E 273 piled raft 71 A 2=d& AdsA HAo)

Jol% Aol WY NxEAdAY BFNEERAE actad ® 1%

3 Zok ® 1A 3 &A=
gystF e 12 e S35 13w fFste & F AL HoZ AAIHR
= 9

AR on, A

fo %

SEAARA STk APRe AATEES J2EL Aol £29 Yade Yol Aold,
¢ FEAGAPe] Fool ot WaRe HEAAH AGHE AR oAnlew, qYPH+

Sasagel Aee gol AREE 4y TAE 2RE Toos A IAWAUHE 130009
N ZazE BS54 7o) BAse] Aol Fpd 2y VA AYAPeE 1300 AP A
dEe Hr1@ Aotk E FAARAEA FEFRE ImxImxIme] 272 A et

E 1 dA4AgZ2S 89

-y = - A} %] gl 2k
2 |EsRRElawaas| L |ssaan | JEEAE
(tf/m”) (mm) (tt/m°) (mm)
PLTI 50 22.8 A-PLT1| 110°]% 6.8
PLT? 70 64 A-PLT2 110 306
T - o} A+
S— o . n A-PLT3| 11004 217
; AsAE | A-PLT4 | 110014 21.4
9 53 o] A
33 PLT4 | S0°14 > B-PLT5 | 1100]4 150
LA
s | PLTS 62 185 B-PLT6| 90 239
PLT6 0 132 ol @ BB A A 130014 11.7
PLT7 70 11.0 k2= A 8L Al g 130 53
PLT8 70 10.7 Ay F B+ L EASFAIG| 130014 55
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