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Study on the Cracking Risk of the Cast-in-si-
tu Concrete on the Side Wall Laminated Layer
of the Open-cut and Prefabricated Under-
ground Station

XU Junlin, MA Shuwei, YAO Ting, WANG Yu-
jiang
Abstract The method of combining the prefabricated
structure and the cast-in-situ concrete construction can shorten
the construction period, save the cost, and improve the quality
of the project. Based on certain rail transit underground station
project and on indoor test and multi-field coupling theory
model, study on the cracking risk of the cast-in-situ concrete
on the side wall of the laminated layer of the open-cut and
assembled integral underground station. The research shows
that the cast-in-situ concrete is relatively thin, it still has
obvious temperature rise and drop due to high strength,

coupled with large early shrinkage deformation and large

constraint of C50 high-strength precast slab and bottom plate,
which leads to relatively higher cracking risk of reference
concrete. When high performance concrete with non-shrinkage
is used, the cracking risk of the cast-in-situ concrete can be
effectively reduced. When the one-time pouring length is not
more than 21 m, concrete cracks can be avoided.

Key words prefabricated underground station; cast-in-situ
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Tab.1 Mix proportion of the cast-in-situ concrete on the

underground station

side wall laminated layer of the open-cut and prefabricated

TR+ P A FHURHI i/ (ke/m® )

TR 2800 - - - — - -
K BEK TR LR 5~10 mm WA 10.0~26.5 mm A K PR
FLAETREE L 260 100 40 750 324 755 144 0
TR g+ 260 80 28 750 324 755 144 32

MRAER 1 PR iR EE 11L&, 5 B AR HE
PG, e I 1 TR 3B £ R i 0] 24 BRGR T | B AR

=)

B BF RIS A A R BUE IE A ML RE 18 bR Bl I
WInyAE i 2, ik 1 B o

3.5 300
& 250
=2 .
2 = -
= el / - IriTRHE
R S ~dbRREE 2 L ¥ g )
- Tl ™ ) - U GRIREE L LS —= T iR e L :{(5)8
012 3 4 56 78 2OO 5 10 15 20 25 30 1'00 5 10 15 20 25 30 0 10 20 30 40 50
t/d t/d i t/d
a) 4R T b) S P & c) B RHTR d) HEBFAE
1 R EE AR R 4 R
Fig. 1 Test results of material properties of early age concrete
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Fig.2 Schematic diagram of side wall
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Fig.3 Computational model of side wall structure
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Tab.2 Main material parameters of computational model
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Fig.4 Temperature calculation results of the cast-in-situ concrete on the side wall
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Fig.5 Calculation result of cracking risk of the cast-in-situ reference concrete on the side wall laminated layer
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Fig. 6 Calculation result of cracking risk of the cast-in-situ non-shrinkage concrete on the side wall laminated layer
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