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Research on Unbalanced Support Sliding Technology of Long-span
Bidirectional Beam String Structure
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Abstract; The authors presented a new method of sliding construction — the technology of
unbalanced support sliding construction, which increased the vertical reaction forces of the
original bearing reaction and weakened the middle sliding temporary supports through imposing
appropriate pre-stress on cables during construction. Taking the National Stadium as an example,
the stress of different key bars with different pre-stress imposing on the cable, vertical
displacement of certain key points, and reaction force of support, etc,were analyzed. Moreover,
the possibility of unbalanced sliding construction for long-span bidirectional beam string structure
was discussed. The study results show that the middle sliding temporary supports can be
weakened, and the amount of intermediate temporary supports for steel under the premise of
ensuring structural safety can be reduced. Furthermore, the total costs of sliding construction
will reduce.

Key words: beam string structure; sliding construction; unbalanced support; temporary support;

finite element analysis; force mechanism
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Fig.1 Diagram of Beam String Structure System
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Fig.2 Principle of Unbalanced Support
Sliding Technology
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Fig.3 Three-dimensional Model of Roof
PERF AR Z R EBUR J) 2 O IR TR R A e
ST R AT Link8 BLGHE LT 525 & Z (8] (1 1
FF - Link10 Sponilfr R,

A SCAE T P BE BB 0 4% 1) R R B RE S SR AR
Fe 0.3, JE iR 58 O 345 MPa, B B 0 7 800
kg o m 7, b BZRF A AT 2 DAY B R B A A DR
206 GPa, i R FPEREE Jy 160 GPa. 5k A4 -4
W RRTT IR AT SR A L MR8 A A S 4 SO0 2 19 o0 A
R AR T AN WD 46 R ) 5 a5 1/4 4k i 8 1 47
¥ SRR HAT R AR 1,

Rl B ZXERNHEER
Tab.1 Calculation Results of Displacement and

Support Reaction Force

=0 | Wth% lmepgass | R /RN
WA /1070

G5 | J1/kN mm s | b
1 200 25 —33.1 335.2 745.6

2 400 50 —27.2 366.9 682.9

3 600 75 —21.4 398. 4 620. 1

4 800 100 —15.6 429. 8 557.3

5 1 000 125 —9.7 460. 9 494.5

6 1 200 150 —3.9 492. 6 431.6

7 1 400 175 1.8 523.8 368.8

8 1 600 200 7.7 555.5 306. 2

9 1 800 225 13.5 587.0 243. 4
10 2 000 250 19. 3 618. 4 180. 6
11 2 200 275 25.1 649.9 117.8
12 2 400 300 30.9 681. 3 55.0
13 2 600 325 36. 8 712.8 —7.8
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Fig.5 Variation of Vertical Displacement of
Quarter Structure
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Fig. 6  Variations of Maximum Stress of Each

Rod with Initial Tension Force of Cable
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Tab.2 Comparison of Calculated Results for
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