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Abstract: Since the joints between diaphragm wall panels lead to reduction of hoop stiffness in circular excavation, it is
necessary to propose a method to quantitatively evaluate the hoop stiffness correction coefficient a. The stress-strain curves of
joints are first measured through the mechanical experiments on specimens containing joints and then compared to those of
intact concrete cubes, separately considering the two typical locations for diaphragm wall panels with milling joint, in panels
and between panels. For reliability purpose, the intact concrete cubes and specimens containing joints are both produced with
concrete and slurry applied from a construction site. Then, the trilinear function is introduced to best fit the measured
stress-strain curves, thus the formula for the stiffness correction coefficient « is proposed and subsequently applied to a real
case analysis. The results show that the value of the stiffness correction coefficient o. mainly depends on the average length of
panel, the width of joints as well as the stiffness of joints and concrete. The value of o ranges between 0.485~0.514 in case of
low hoop stress, and turns into a rise when the hoop stress exceeds 7.37 MPa, and reaches 0.545~0.581 when it rises up to 11
MPa. Further, the calculated results based on a obtained in the site tests indicate that it is efficient when considering the effect
of joints by just taking o into account when the hoop stress stays at a low level, but the nonlinear stiffness of joints should be
considered when the stress is high. In conclusion, an approach for quantitatively evaluating the hoop stiffness correction
coefficient a is proposed and can be further applied for engineering application purpose.

Key words: deep excavation; circular diaphragm wall; joint; hoop stiffness correction coefficient; hoop stress
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Table 1 Testing groups
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Table 2 Concrete composition of specimens
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Fig. 3 Testing apparatus and a failed specimen
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Fig. 4 Measured load-displacement curves
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Table 3 Maximum hoop stresses of selected projects
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Fig. 5 Stress-strain curves of joints

A (1) AREHEAERIE E, Jy

k, (c<o))

E = {1+[k—2—
J k]
0 (0=0,)

X, o NEBE—Fr B A RN CRIRBEHN 7.37
MPa),

20 (2) AR, BegEWIEE 5301 B ) K (B 6),
HHLATAN, BREEAE S —MrBOo L2 548, HANE
B D 2 3 T 488 o B ) e ARG o

45

qfﬁ k (0,<0<0,) » (2)
(o2

40

35

BRI BE £;/MPa
8

I I I ]
0 8 16 24 32 40

M Fio/MPa

6 BENESHENNER

Fig. 6 Joint stiffness vs. hoop stress
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Table 4 Parameters of soil layers
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RETH 1 3 0.45 18.5 12 10 1.5
it 2.6 0.45 18.2 10 8 6.0
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Fig. 9 Circumferential displacements at various excavation stages
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