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Experimental Research on Uplift Capacity of
Concrete Independent Foundation Slab

QIN Xigoliong® , LI Yuangi', ZHANG Zheyi? , LIN Jinghua®
(1. College of Civil Engineering, Shanghai
200092, China; 2. State Grid Sichuan Economic Research Institute,
Chengdu 610041, China)

Tongji University,

Abstract: A total of 16 concrete independent foundation slabs
with different width-to-height ratios and hypotenuse slopes
were tested under uplift load, and the failure modes and uplift
bearing capacities of this type of foundation slab were studied.
Based on the test results, the effects of width-to-height ratio
and hypotenuse slope on uplift bearing capacity of foundation
slab were also analyzed and compared. The experimental
results showed that, the uplift bearing capacity decreases
obviously with the increase of hypotenuse slope when the
width-to-height ratio, the size of slab and steel reinforcement
are the same. In addition, the results also showed that when
the hypotenuse slope and the size of slab are same, the uplift
bearing capacity of foundation slab is gradually reduced with
the increase of width-to-height ratio. The results of this study
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can provide experimental basis for the concrete independent
foundation slab in proposing the design method of uplift
capacity.

Key words: concrete independent foundation slab; uplift
bearing capacity; large width-to-height ratio; hypotenuse
slope; uplift test
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Fig.1 Concrete independent foundation
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Tab.1 Details of specimens
g R BN smkm gmy Too SRR CRELA - ORELE - REEE e
b B/ mm mm mm mm BE/mm HRB400 HRB400 REFH
NJ1 1.5 10 1 000 1 000 266 200 35 6@200 6@200 C30
NJ2 1.5 20 1 000 1 000 266 128 73 6@200 6@200 C30
NJ3 1.5 30 1 000 1 000 266 47 115 6@200 6@200 C30
NJ4 2.0 10 1 000 1 000 200 132 35 6@200 6@200 C30
NJ5 2.0 20 1 000 1 000 200 62 73 6@200 6@200 C30
NJ6 2.5 10 1 000 1 000 160 93 35 6@160 6@160 C30
NJ7 3.0 10 1 000 1 000 133 80 35 6@160 6@160 C30
NJ8 4.0 10 1 000 1 000 100 80 10 6@160 6@160 C30
NJ9 1.5 10 1 000 1 000 266 200 35 6@200 6@200 C30
NJ10 1.5 20 1 000 1 000 266 128 73 6@200 6@200 C30
NJ11 1.5 30 1 000 1 000 266 47 115 6@200 6@200 C30
NJ12 2.0 10 1 000 1 000 200 132 35 6@200 6@200 C30
NJ13 2.0 20 1 000 1 000 200 62 73 6@200 6@200 C30
NJ14 2.5 10 1 000 1 000 160 93 35 6@160 6@160 C30
NJ15 3.0 10 1 000 1 000 133 80 35 6@160 6@160 C30
NJ16 4.0 10 1 000 1 000 100 80 10 6@160 6@160 C30

x2 RELHBEE

Tab.2 Strengths of concrete samples

s oap o wnmoww REm gedie
= 4 Moy d FH/mm?2 ——————
7 " TRy foEE
31.1
NI~ REH . :
C30 42 22 500 27.5 29,7
NI8 ?%*F 30. 4
28.6
No~  H&H . :
C30 37 22 500 28.6 28.3
NJ16 P 97 8
MR bR LR 3.

£3 WA FIEERER
Tab.3 Indices of mechanical properties of

steel reinforcements

e JE RSB/ MPa PrhiseE/MPa
1 461.9 760. 4
2 468.3 778.4
3 439.3 763.2
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Fig.3 Steel reinforcement strain gauge

arrangement for specimens (unit: mm)
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Tab.4 Failure characteristics

A SULERE /& R/ kN B o e H /% R PR AT/ KN IR

NJ1 4 260 TR IR NI9 4 242 TR AR
NJ2 4 192 TEIBE MR NJ10 4 210 TEIE R
NJ3 5 155 TEIBE MR NJ11 5 155 TEIE R
NJ4 8 192 HFIE MR NJ12 5 180 HFI T MR
NJ5 8 138 FHFIE IR NJ13 7 150 FHFED IR
NJ6  BBRBEE 160 ARAET TR NJ14  BEIRREESE 124 ARETHBEIR
NJ7 8 107 FHFIEL MR NJ15  BERREESE 124 ARETHBEIR
NJ8 RygREE 92 Ui 2N NJ16 FRsES & 86 T AR

234 kN H},1 55 2 BREHRAHFHHNAR.3 55
4 SRR, DU I TT R BRI 1/3 Ab; 4k &e
INEE 260 kN.1 55 2 SREFREE 2~3 mm, &
ARB R R A 8a . 4 NJ9
FIBEIRIE A5 N1 AERL InEk 2 236 kN B, 1 55 2
SRS AT R Sk LE MR = 242 kN, 3 S Z4%% H
B, BLEt 2 SEE PR 2R 00 TED L B B B B
AN 8b iz, 4 NI 1 5 NI9 M ik R ki 44
ARG, BRI T L kR,

R NJ2 IZRE 174 kN, 1.2 F1 3 B 24E 558
ML, 1 BREFTE R 1.2 mm,2 55 3 53R
2 3.0 mm 7247 AR SR N B, L 4E TT R B 2 5 X Bk
BRATER 192 kN B, 8280 T B, 45 T8 IS Al e it ok
K.AB I MZEXIRE L HER.1 554 553

BLEE RSB , AR — 40 L IR N A 8c
E?/T A NJ10 R IE A S NI AHE, 15 B4R R
TR 210 kN I, fr 2R Sk T R, ST SRR AR B il A
AB T ZERIRE R, R 3% 2 55 4 53
BE DTSR RN BOE , IR — 20 L AR S 8d
B, i E NJ2 5 NJ10 B IR 48 i 39 78 JE A i 4%
Bl , RI K T TFILS B,

A NJ3NJ11 MR S NI2 AH L, B3R
PS5 an e 8e. 8f fif 7. NI3 Ak BR fir 2% & 155
kN, NJ1T AR BR T2 154 kN, )5 FF 228 2 R
T %,

IR NJ4 R B FRATEL 192 kN i, ZLa0mskiig
B TR SUR T B, T AR B i K, B Bl 4e
HSREEE.BEZEXIRE 2. s AR
BRI thIr  niEl 8g s, 44 NJ12 %k
I, 0 I RORGE ; TR B 133 kN B, 1 53

grH B N E 150 kN i, 2 5 3 S-REUHE L, [l
1 S2I%PTFREE 3.0 mm; kM E 171 kN, 4
SREUH I, WA AR N B 7 TR, TS
I IR R RRATE £ BR ., SRR An & 8h i,

B NJ5 ngk®) 115 kN B, H B 5 4848, 5
Nk 1.2.3.4 F1 5 ‘52485 S5 mak 5 125 kN B, 1
BREFRPE AT RBEBRME 1/2 4k, 55)0%
29 3.0 mm; A B FR AT 2k 138 kN A, 2 400 i 3
B » W Rr 2SR T R, IR B M K, CD Jriml 32
XiREE TP HER,2 55 5 5 R HE TR MEE,
JEMR—4r R —, R an A 8i . 3 NI13 f
BER RS NI AL R BR A3k oh 150 kN, SRR
KU 8j fitzs. W& RN HFZIE L d R

B NI6 IR AN 8k Fin , R KA R
SUA WA TE LTS IR, n# w1 8, Jo B BT 24R
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Tab.5 Comparison of uplift bearing capacities
CERE T ORI = Y I TR R T TSI VN B
NJ1 1.5 10 234 0.4% NJ9 1.5 10 236 0.4%
NJ2 1.5 20 174 0.6% NJ10 1.5 20 175 0
NJ3 1.5 30 145 1.4% NJj11 1.5 30 140 2.1%
NJ4 2.0 10 144 2.0% NJ12 2.0 10 150 2.0%
NJ5 2.0 20 118 3.5% NJ13 2.0 20 110 3.5%
NJ6 2.5 10 95 3.1% NJ14 2.5 10 100 2.0%
NJ7 3.0 10 80 3.6% NJ15 3.0 10 85 2.4%
NJ8 4.0 10 63 1.6% NJ16 4.0 10 60 3.2%
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