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A Study on the Behavior of Piled Raft Foundation
Using Triaxial Compression Apparatus

o] 4 A" Lee, Yeong-Saeng

F 5 @” Hong, Seung-Hyeun

Abstract

Model tests were conducted to study the behavior of the piled raft foundation system on sands. Especially in this
study, the method using the triaxial compression apparatus was devised and used to apply the confining pressure which
is considered difficult in the existing model test on the soil. Steel rods (6 mm dia.) and aluminum plates (8 mm thickness,
50 mm dia.) were used to simulate piles and rafts respectively. Jumunjin standard sands were used to ensure the
homogeneity of the sample. After the sample with the piled raft model was laid inside the triaxial cell, the confining
pressure was applied and then the compressive force was applied. The increase and/or decrease ratio of the bearing
capacity, the load distribution ratio between raft and piles and the effect of settlements decrease depending on the
confining pressure, the number of piles and the length of piles were analyzed and the bearing capacity and skin friction
of the pile was calculated. By the results of these experiments, the bearing capacity increased and the settlement decreased
with this piled raft foundation system. Especially the effect was larger with the increase of the number of piles than
with the increase of length of piles. Hereafter, the study of the load transfer mechanism of piles under confining pressure

would be made possible using these small model tester like triaxial compression apparatus.

2 X

AR Aol BEAA] A7 20) ATE A7) $iste] BPABLS AASHETE B3] & dTojaE 7jEe]
SYAFoNA TR ofele T52 Aok $iste] HEHUF ARIS olgoks PHL 1ok AU RM T4
39 Ag Aol DEAX AU/ 29) AFS Herstu sheirk 27 6 mme) 28w £ 8 mn(A 7 50 mm)2]
o) BO WET AWYIE BHS 27 Agste] LYAFo ol gatark AR FAY FBE Yste] 2B
A AR A, A5USE A97] Wl TEAX AR7|E BYS UAT FAAE ANT T FE3AE
At L AF HE ATk oloh 2 AW Yo T4 Mel WE o) WS, BE Lo] wisko]
e AN B4 Ul S5 £UE L Yo AT BAE FUOR RSSO0, FEY0] BE US AXRAN
FunkE AR ASHETE A A% ARy o) B TEL NG W AN Fokek Ask AP w5}
Fold A2 ANk 55| UK Uo| Z7te] ulste] TE A% 7} A AAY Fo) A} W3} oA BT
2 A0 etk Qo olgfat ATE A4S Y WES ol§ste] 1487 BelHY BE 313 Hol B4
Soll et A= shsstele wag,

Keywords : Bearing capacity, Piled raft, Settlement, Triaxial compression apparatus

*1 8%, A7IYigtn EE-F87 W4 (Member, Prof, Dept. of Civil Engrg., Kyonggi Univ., yslee@kyonggi.ac.kr)
*2 A3 Y, A7ivstn 2 5Fsha} i g9l (Member, Graduate student, Dept. of Civil Engrg., Kyonggi Univ.)

AFUE AIRIIE 0188 LS XK &3 JE HS ¢ 387



.M B
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Load Rigid block, lenﬂ L
Increasing number of piles
Working Raft only
load

PW
Minimum Maximum Settlement
settlement settlement
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(Gs) (Cu) (Cg) (Yo max) (e min) (Ya min) (& max)
2.6 1.38 0.97 0.55 1.38 0.88

Grain size distribution curve
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0

1 (Raft Only) - 100 7 1 60 200
0

2 (Raft Only) - 200 8 4 60 100
0

3 (Raft Only) - 300 9 4 60 200

4 4 20 200 10 4 60 300

5 4 40 200 11 5 60 200

6 1 60 100 12 5 60 300

390 E=XESEE=Ed H19A Me=



4. #3 {0

2.g 7ol o HQ Az

AL AT HE A

as
5 2o me) Alolet sloma B AIRelA A}
TEAR A7) Bge E2AL A AR AR L5 AT oF 70%= s A3 27A0le} AzkEr)
Aot Al daks ﬂwﬁ 3w per she-st £ Aol HE 498, BB AR, BE o) Wl
T A AoE EASE I9 89 2k 2R 8L A e sz oae Ao mAstan
B Asp} 2] Het hFe] Zrkek gashe
AL Boje 2 xS0 YehE AE A sk~ 4.1 &S0 UEMK| oj50 M2 oLE-ASE &A
A3 TAE Vepy L Qlck E3E A7 13~15 mm 33
- . ) TEL A3 ke 279 A7)z} o] 60
9L o 8150 THA| S7teke AeRE Bolet o= &
B3e At KB oF 15% ool WIS Zh5ie 1)
B k] Al QA T SelA A skt vo s an
2&goz Qe ARAHRAE Asio] AR Aus 00
7} 571E7] wiolztal AjzbErt ogt @4o] B W 20
B2 4% EE SE ARG U F2 YeiE olgt »
FUTH WIS 712 Aol BE HHO QF) & AR = 80
E s
A Jidog 27| gito] Age] U= F77t W 0 10.0
Akl 2 2= glc} Poulos(1991)0f mHEH THEX|2]) A R 12,0
140 © raft-200
DOraft-300
16.0 & 4p6om-100
18.0 ® 4P6cm-200
30 35 40 200 W 4PRem-300
0.0
20 (a) 8l5-&aly A M
4.0 25 . —’
6.0 5
—_ + raft-1 ] E
E 8.0 X ,ait»2gz ' f_‘}(; 15 |
&0 10.0 A raft-300 : -
TO— ©  4P2cm-200 r 1 IR
7l 12.0 O  4P4cm~200 i ;a-o
a 1P6cm-100 05 | - . .
14.0 = 1Pcm-200 | - 1 ‘—:aft only
A 4pBem-100 —&— piled raft
16.0 & 4P6cm-200 ' 0 —
® 4PBcm-300 ! 0 100 200 300 400
18.0 & 5P6cm-200 | TE8H(KPa)
—G5PECm-300
200 ' (b) FESH0 W2 HB3F Hal WA I
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H 3. A du(7SYst 25 4 HE] 02 85 o8)
No. g =7 EeE No. NEESS NS
Raft Only Piled Raft(60mm 178 Piles)
! (7&2t=100kPa) 0.7 ’ (F2:0t=200kPa) 1.38
Raft Only Piled Raft(60mm 47 Piles)
2 (F4:2t=200kPa) 1.16 8 (34:21=100kPa) 1.09
Raft Only Piled Raft(60mm 47 Piles)
3 (F20t=300kPa) 172 o (F5:24=200kPa) 1.69
Piled Raft(20mm 47l Piles) Pited Raft(60mm 47 Piles)
4 (F421=200kPa) 121 10 (F424=300kPa) 2.2
Piled Raft(40mm 474 Piles) Piled Raft(60mm 57 Piles)
5 (F424=200kPa) 1.87 " (F5:24=200kPa) 1.94
Piled Raft(60mm 174 Piles) Piled Raft(60mm 57§ Piles)
6 (7421=100kPa) 0-86 12 (F421=300kPa) 2.64
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B 4. 1430 USHR o5 CE 55 2EHE HW
- g5t raftel E2=8ts(kN) pile 2E3stE(kN)
NE =2 (KN) /2B (%) /S (%) il
Raft Only _ _
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HAg Raft HAE 02510 AFsHA

mjo

NE x7 At (mm) Bt 2AR(%) HlD
Raft Only Piled Raft
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52 oF 34%E Eushe 2 0g yeht, I LAE
ulet WSk FHOME—E XA Frt Ads] A
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B 6. ¥ 7+ S7100 WE 55 REE HiR
; L rafte] SIS (KN) pile? EE8HE(kN)
& -4 4 FE = = = |
Mg =d k2 °|'3(kN) /'E‘F:':I’%(%) /TE%E(%) (2
Raft Only 116 — -
(F4U=200kPa) ‘
17 PiIeP]]gr?ﬁ‘-Z..?f:tZOOkPa) 1.38 1.15% / 83 0.23 /17 60mm Piles
Piled Raft a ”
(474 Pile, T&2t=200kPa) 1.69 1.11% / 66 0.58 / 34
Piled Raft 2 ”
(571 Pile, 40t=200kPa) 1.94 1.10% / 57 0.84 / 43

Piled RaftilM Raftel 2&3IE2 Raft Only =315
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o Ao 2o, UsH

HAE S H2AT Raft HAOH

B 7. 4 N BN WE At Hl
st (mm) .
ANg =d oty dag8(%) HI2
Raft Only Piled Raft
Piled Raft Raft &=3t59|
(174 Pile, T£2t=200kPa) 1.46 1.20 18 1/22t01A | 2512
Piled Raft ”
(470 Pile, T4¢=200kPa) 1.46 117 20
Piled Raft ”
(571 Pile, #4%=200kPa) 1.46 0.57 o1
0.0 30 35 40 30 35 40
0.0 0.0
2.0 2.0
4.0 4.0
6.0 6.0
E 8.0 E 8.0
M 10.0 i 10.0
:'EI] 12‘0 raft-200 :'Roﬂ 12'0 ral!—‘ZOO
14.0 A& 1P6em-200 14.0 A 4P2em-200
16.0 16.0
©  4P6cm-200 ©  4P4cm-~200
18.0 18.0
B 5P6cm-200 B 4P6cm-200
20.0 20.0
JF 10. U= Jl4 370 2 siE-Est ¥ =56k 38 11, 25 2ol B7Mf) e si5-Aot ¥ e=03
ok E3F Wskge) 71 F 7ol Ueht vl 2ol WE mm, 40 mm, 60 mm WE-E 7H 44K AR BER] ]
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H 8 U= o) 71 WE ofF ZHE Hlu
B T 815512 (kN) raftel —EE;(P )( N) pue%zgg(%(km -
Raft Only 1.16 _ —
(20mm 421 i) 21 1157 /.95 0.06/5 T e
(40r:irfd47?a;t“es) 1.37 1.15% / 82 0.58 / 18 "
(Gogﬁdu?a;les) 1.69 1.15% / 66 0.58 / 34 "
a) Piled RaftOiA Rafte] B2E3lES Raft Only SH=stED 20t SoIoM, U=EHMS HO|sH Raft HADE 12i510] ARSIAS,
H 9. UE Zo| B0l mE ek vl
NE 2 O SRR — st 2285 R
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0.002
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0.0015
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1
O 7 1 1
0 100 200 300 400
L TH22(Pa)
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(23 AF)e) AXT F P, TE AL, TE 2
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