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Abstract

In braced excavation, pillars are usually used as vertical supports to maintain the stability of the
struts. In this paper, the bending moment and safety of concrete strut under the pillar uplift in
subway station excavation are studied. The concept and analysis method of the ultimate uplift are
presented. With a case study, the influence of boundary conditions and parameter values on the
analysis results of the ultimate uplift is discussed. The bending moment at the middle of the pillar
can be used to calculate the ultimate uplift and evaluate the safety of the strut. In the case of fixed
ending, the critical uplift is smaller and the vertical force is larger. It is suggested to use the results
of fixed ending model in the design. Using short-term stiffness Bs, instead of elastic bending stiff-
ness EI, can give reasonable results. The calculation results are consistent with the field observa-
tions, which can explain the obvious cracks on some concrete struts. Finally, the control measures
of pillar uplift are also discussed.
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Figure 1. Analysis model of the concrete strut under column uplift
1 HERFERTRR L IETREIRE

22. BRI HETHESIHERERNXA

TEE L BRI ST, TR SRR TR0 2 2 JPIRAS BRI 1 2 7 B4 B v R R S Y
A, T SL AT B R ) A R I A SR AN 2 BR B S R e Mgt L L BT I R R
FAF R IR R AR T RS AT b . BUREE KRR, BRIV =1/2, B A E 450 1
BT RIELER 1T IR R At 3 q FE R LRSI AERE R B 6 1B DL T IS 4R LIS 2 BoR.
YRR N PEAEREE PSRRI M = NS THEL . SRR 15 30 555 o A0 50 1 4530 43 25 4 DA B B 25 4 L5
1R

M, =3EI5/1"

M, =6EI5 /1"
2 . el . T, My =-6EI5 /1"
B I=1/2 prE ek I'=1/2 sman
K BE AR
q q
LITUITIRIRRITIIIIN, O
_ 12
M, =4l /8 M, =ql" 24 M, =ql” /24
: ) ) g
3 5 - o
g %
¥ I=1/2 ynEs S Ir=1/2 jaan
HE q HEq
(a) PiumecHs (b)) A ity [ 2

Figure 2. Semi structural analysis model and bending moment diagram
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Table 1. Bending moment at the middle and end of concrete strut (1'=1/2)
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Figure 3. Concrete support section
3. RBRLZEHE
Figure 4. Cracks in concrete strut
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Table 2. Bending moment M; and My, at the middle of concrete strut (1'=1/2)
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