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Long-term Deformation and Bearing Capacity of Precast Beams for
Subway Overhead Structures
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2. College of Civil Engineering, Xi’an University of Architecture and Technology, Xi'an, Shaanxi 710055, China)

Abstract: In order to deal with the deformation control problem of large-span precast beams under long-
term load and spatial constraints, the deformation performance and bearing reliability of such components
are systematically studied based on the Caotan parking lot project of Xi’an Metro Line 4. A deformation
calculation model considering both the time-varying characteristics of concrete and the cracking state of
the section is established. The long-term deformation prediction under the coupling effect of concrete
creep and shrinkage, the improvement of the calculation method of section stiffness under the cracking
state, the influence mechanism of spatial constraints on the stress state and bearing capacity of the beam,
and the pre-camber setting method for coordinating the time-varying effects of multiple factors are
studied. The results show that the proposed long-term deflection calculation method can effectively predict
the coupling effect of creep and shrinkage of concrete. The calculation accuracy of beam stiffness in the
cracking stage is significantly improved by combining the distribution coefficient method with Timoshenko
beam theory. The spatial constraint effect makes the beam body change from pure bending state to
compression-bending combined stress state, and the actual bearing capacity is significantly improved.
Ignoring this effect will lead to underestimation of bearing capacity and affect the implementation of
seismic design principles. The proposed pre-camber setting method comprehensively considers the
influence of time-varying factors, and provides a practical way for the construction control and long-term

service performance guarantee of long-span beams.
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ZEILIMAE ; Bk 36 AR FEE B R AL 5 R B RE DTS 95

2026 No. 10
4~
—__TB-1i%
TB-2iR5:
3 TB- 1K)
§ TB-2#4)
S
Mot
E P L
= S
0 1 1 1 ]
10 20 30 40 50
A 6/mm
A a x[AYL-1~YL-21F [ in#;
— TB-31R%
— TB-4iR%
3t -- - TB-3##)
§ -- - TB-4#54]
S
<o S—
= Y
7 1F y/a
uf» -7
0 /}' 1 1 1 1 1
10 20 30 40 50
2 R AL 6/mm
b x[AYL-3~YL-4 [l H %,
4r - - TB-5RM:
—TB-6iR %
i TB-5#4)
- 3 TB-6HE )
E -
£ o
M 2 T
S Vi N
= ;’/V
# A
/-
0

20 30 zio 50
W AL 6/mm
¢ YA YL-5~YL-61E [ in %%,
B 6 it 5 EMIK-Eh Atk

Fig. 6 Experimental and simulated axial

10

elongation-mid-span displacement curves

V1R B 78 AT 2850 00 A 2 b R 7 28 7l 1 A8 T
KAtk it 18 , R WA BT r vl &g v T
JGEESHT
3.3 RESoHr

FEHE 1 A8 T A ) A T 7 A R R A
& ERE TR R 22 R RV, IR —
Ve A SCR IR BE - 45 3% HLIEY (2015 4E
Ji) AT AR ER A K AR T R G 2
P, R A L 5 B 3 56 S M, 42 T % ) 32 A
PR T R ) 22 R Ty, T R
W 2RI A 1 B BRI T B Py, I
Iy MTIEAE T 2R B P, 5 PRS2 0 L1l
P /Py, BARZERINFR 1 PR,

®1 REABNABESEREXLL
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