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Pilot study on collapse of an industrial building due to adjacent surcharge loads
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Abstract: Based on the research of soft soils under overloading. this paver draws a conclusion that lateral displacement of pile foundation caused bv
soil movement due to surcharge load is the main cause for the collapse of an industrial building. A modified elastic foundation beam method is
herein employed to study the single pile adjacent to the surcharge load. Furthermore. by statistically investigating the effect of settlement and later-
al displacement of pile foundation on bridge abutments ete. , the control eriteria of surcharge load and lateral displacement for pile foundation sub-
jected to soil movement are proposed.
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Fig.3 Lateral displacements of the pillar toes
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Fig. 2  Location and center of collapse
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Table 1 Physical and mechanical properties of soil

h w ¥ E, c ¢
/m /% [(kN*m %) ¢ Ty /kPa [kPa /(%)
® 2.5 28.4 1.90 0.84 13.5 6100 13.0 18.5
@ 50 39.2 1.75 1.18 14.3 3600 5.0 19.2
® 15.0 50.0 1.73 1.37 24.1 2400 12.0 10.9
@ 37.5 32.2 1. 81 0.99 14.2 10400 13.9 17.3
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Fig. 4 Lateral displacement of soils versus surcharge loads
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Fig. 5 Maximum moment of piles versus surcharge loads
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Fig. 7 Relationship of axial strain with time( muddy silty clay)

3 HEHS5NBIEE
3.1 MR R E AR AE R A TR L
S J 2 R SR R KT 52 A B S APORE Y SE
Ty, A F A, T HAR T KRS kA
B . NP EEHEFNT A0 I AT B (4 RS, 2 X R R
P IE R m vE) VT Stk OER G| 1 AL
Fo B IR ARUT AR E, [ I 35 X6F - 44 (1) 32 5 B AT 244
FH, 5 2 AH LA st A2
p= ki &-y) (1)
Ak, A EIZ B A A it £ KT ) S b
THXHI R R L REG & AT ( E H13%) HER S
ARG, v NS AL . @h (1) A Winkler
R, AT R Ak R YA B B S 3% A o A IR
AR b s, g 1) T RE LI M b B SR AT PR AT
ZOMT AL PPILE . 7F PPILE F2 % vh, B 6] 4k A Jie %
O0° F) P M 2, VST FEE AR B B VAN AT, BT
T¥ oA UK FH =K Hermite 47 {8 BR A5, U454 B0 50 1) ~F- 1
JifEN
[K]°(8) = (F}* (2)
b BTN BERE R [ K7 © R 45 MW B RE R [ K ] © At
BRI BERE B [ K of © P38 43 2HL 1, BT
[K1°= [K]+ [Kql® (3)

kay WA 24 THE S AR A7 5| EE AR PR 4 T R BRI .

ANE T — R 45 g5 0, 2 AR AL RS AR A i ik
K A B A SR T AN A (R RN . RENE SRR
P O B PR = S 0 B 3 T IR SRR Ay 4 K AN
Tto $2 (M 1) AR S M T+ R AR . 2E# X
JH PPILE F2 36 b 2 RAR DG b ity sk 3 55 5K
JEL LR T Jo BRI SR IKGER E S AT T b
HE(E ) . iHE R 2SN 1, ik 5L
WHZHEI| TR 2 K3,
gioﬂﬂllﬁ]’ﬂf}fé /m

0 40 60 B8O 100
10
20
£
% 30 —=— Ito+JES
| —e— Coulombt Hh

—>— WERTLLEH LS
—a— LREERTE

E 8 TREILENEILHWENIETH
Fig. 8 Pile displacements with different earth pressure theories
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Table 2 Parameters for pile
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Table 3 Proportional coefficient of lateral resistance
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Fig. 10 Effect of settlement and lateral displacement of

foundation on superstructure
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