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Punching failure test study on raft foundation under column load

SHI Jin-long, TENG Yan-jing
(Institute of Foundation Engineering, China Academy of Building Research, Beijing 100013, China)

Abstract: The punching failure of corner columns and border columns under vertical concentrated columns load is studied
through large-scale model tests in the laboratory. On the basis of crude soil, two identical raft foundations are tested under
different loads. Different punching failure values of the corner columns, border columns are obtained under the vertical
concentrated column load, and these values are compared with the code’s values. The study shows the control failure section of
the raft foundation is the punching failure section, and that the increase of the rigidity of foundation and upper structure and the

reduction of the differential settlement of the raft foundation can greatly improve its carrying capacity and enhance the degree

of safety in designing raft foundation.

Key words: raft foundation; concentrated column load; punching failure; differential settlement

0 3l B

PRI B R AR 4 5L 2600, 1E H T4 PR F A
AL RS TRARNTAR, — DAL 00 20 SR P 2000 - FE i
TP R R I P S SR 2 TR R )
B G LR R I KRR D, SEAR LU
FHATGE 40T . TR, 76 HAGREE R H 26732 1
WOLT, TR 14T X U (W SR AT 2435

ARSI H BRI , R AL A7
SRR R I EARIEAT T RFE, 734 — 5 N
I 1R 45

1 RIGAEB DR B SR HEIK
1.1 RIERE

R ARG A g SRR 0 5T e M B P i e =
)RR EEFE ST N BEAT (1), JU o N iy 35 58
. ¥ 2.5 m, HOFRRARMILE . G bR R

WA I A2 dm 0 % /K A CT4R A, 5 i s 0D,
[Fi] IS ARAIE [P - K R 5

b AL A [T AR AR R 300 mm, K
ISHLFS 2 i, F5% 200 mm. M TR IR 45 R
OAH N P4, BB ERE Pl 2, HAE T
SERRED o TGRS p - s MR 13 2 Hu L 1 7 3% )
FFOEMEA 120 kKN, AR PRARE ) 4 280 KN,

PSR b RS AT R e, SR R MBI i,
PR 5> BTl AR e R, IURERY L 7=20/3, #5E
A1 IR 2 5480 AR AR R W 1. FEtiR
TRk C25, KRB C30. AL
L 2.

1.2 $#EELA58 nEy
B 1 SR ARE S TR R 56 5 BT N 16 7y

EEHB . FHERIE TG O S 4 H (2003EG231017)
i HER: 2007 -12-03



744 S R 2009 4

Ao BER 2 RSk SRR RE 3 BTN RS,
ZRA LR A R I R U SR o b s R, B 2R
dokE KR k=1 0.8 1 0.6 [RI A el [R] 25
a7 o RBRFH 73 SN K 7 ik, BEARLER J2 484 0 F) e 28

iy 22 & 2 © —IZ%_@
g g
’§"® S0
&
e L
£ it} it} §:® _]:’ §L®
3@r 1200 1200 Pi_)q 2204400
O @ Q" Hfii: mm

E 1 ERRSTEE
Fig. 1 The sketch of model dimension
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Fig. 2 The rebars in columns and raft foundation
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Fig. 3 The sketch of strain gauges position
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Fig. 4 The position sketch of strain gauges in the model
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Table 1 The punching angles of corner columns in Model 1
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RS ey ey e )
it 32.0 39.8 54
firkE 2 39.8 39.8 55
ik 3 26.6 32.8 58
fik 4 — _— —
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Table 2 The punching angles of border columns in Model 1
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AL /) IC)
FE 32.8 53
FE2 33.7 54
3 33.7 53
k4 39.8 55
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Table 3 The punching angles of corner columns in Model 2
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FFE 1 26.7 33.7 53
fir ke 2 33.7 33.7 53
i1k 3 32.0 32.8 54
fi1kE 4 29.0 32.0 55
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Table 4 The punching angles of border columns in Model 2
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Fig. 5 The sketch of punching cones
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Fig. 6 The sketch of punching cones bottom
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Fig. 7 The sketch of punching cone bottom of corner columns in
Model 1
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Table 5 The punching forces of corner columns in Model 1
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Fig. 8 The sketch of punching cone bottom of corner columns in Model 1
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Table 6 The punching force of border columns in Model 1

AkE A B D) IR £ 48 /KN

PPUVHERE I e JI/ARN SEB DRl 40/KN
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1 440 77.6
2 480 101.5
3 480 101.5
4 480 79.3

362.4 309 1.17
378.5 309 1.25
378.5 309 1.25

400.7 309 1.30
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Fig. 9 The sketch of punching cone bottom of middle column in

Model 1
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Table 7 The punching force of middle column in Model 1
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Fig. 10 The sketch of punching cone bottom of corner columns in Model 2



748 R

2009 4

8 1RE 2 BAETMAHYIREN

Table 8 The punching force of corner columns in Model 2
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1 576 243.9 332.1 2293 1.45
2 528 231.7 296.3 2293 1.29
3 624 261.0 363.0 2293 1.58
4 576 241.7 334.3 229.3 1.46
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Fig. 11 The sketch of punching cone bottom of corner columns in Model 2
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Table 9 The punching force of border columns in Model 2
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Fig. 12 The sketch of punching cone bottom of middle column in
Model 2
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Table 10 The punching force of middle column in Model 2
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Table 11 Punching forces of border columns in Model 1 and Model 2

R R o D7) R A Ao /KN
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s B | B 2 R B 1 Hi 2 i
it 1 400 576 1.4 107.6 243.9 2.3
ik 2 480 528 1.1 137.9 231.7 1.7
fiib: 3 440 624 1.4 128.6 261.0 2.0
ik 4 — 576 — — 241.7 —
A 440 704 1.6 77.6 175.9 23
k2 480 — — 101.5 — —
Bk 3 480 704 1.5 101.5 163.9 1.6
A 4 480 576 1.2 79.3 150.7 1.9

okt 560 880 1.6 38.3 123.0 3.2
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Table 12 The settlement of Model 1 and Model 2
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