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Test study and numerical analysis of stability of high-level cap
steel tubular pile under compression loads

JIA Qiang, ZHENG Ai-ping, ZHANG Xin
(Shandong Provincial Key Laboratory of Appraisal and Retrofitting in Building Structures, Shandong Jianzhu University, Jinan 250013, China)

Abstract: Steel tubular pile underpinning technology is an effective method to develop underground space in retrofitting of existing
buildings. The bottom of steel tubular pile inserted into concrete pile while top connected with underpinning cap. The stability of the
pile under compression load decreased after the soil around the pile dug, but the stability coefficient and length factor of steel tubular
pile can not be obtained by currently code. According to the 1:2 model test and nonlinear buckling analysis respectively, the stress
distribution and the ultimate bearing capacity of the pile is derived. The effective length factor for stability calculation is 0.616 gotten
by test study; and the numerical result is 0.683. So the pile is restricted with base edge fixed and top edge articulated. More safety
stability of the pile can be obtained by buckling numerical analysis which can provide reference for pile design.
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Fig.1 Underpinning by steel tubular pile

BEAE T2 LT, AN DU S AR
BINARZ N, WE R e R, HT
AHEFIAN S AESS PRI PN, 0 7 i 2 S i oy 28—
i Co R, AEAFENE A T Lo 52 FE ARG o A 1T il
7GRy SR W e A S A I R £ /97
AN, SR ER S S AN TN
B i RS e PR, BT b R R AR A%,
AR ME HBAT R EAf e o K R . Rk, iR
WEFCRIEUE o Wrff e AN v K R B, i —
W 2 AR IR LB

i 2 AW N7 5 P P~ 1 ) 2 15 ) b
FEHL LA EEB BRI AR, ISP RIS RS
AIRETEAR AN e U TR DT AT L7 TR,
B RERII 2 R v 22, AT = 2E A FAE N
(E IS WS e W S BV N IO B QT DA N W
PEPEARFIRE I, R R =0 5 TR N 2
S FRIEAT
2 BT
2.1 REEI

RIS LI 122 4 RSB AT Bt A RT
Wil 2 Pros. EHESA 235 mm. #EJE 6 mm )

B, MmN R RE LS AT, R ARAR
%, WK 3 Pros, ABCTTIREER € AT IR &
iRk b IR I 4, Kb, AN AN
L AN BN 2.

[ 1§

/ o]

Lkt /

B B 8
a

gt

| 300] 500 |

B2 REAERIRS CGAAL: mm)

Fig.2 Sketch and size of test component (unit: mm)
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Fig.5 Underpinning cap fixing way out-of-plane
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Fig.6 Load-strain curves of steel tubular pile
in middle position
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Table 1 Stress of steel tubular pile under relevant loads
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