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A forward algorithm for prestressed construction process of
large-span suspendome based on the equivalent pre-tension

WANG Yongquan', GUO Zhengxing®. LUO Bin*, GUO Wei*
(1. College of Water Conservancy and Hydropower Engineering, Hohai University,
Nanjing 210098, China; 2. College of Civil Engineering, Southeast University, Nanjing
210096, China; 3. School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: To accurately simulate prestressed construction process of large-span suspendome, the initial
state of construction process according to practical construction sequence is established, and the
construction mechanical analysis for prestressed construction process is especially studied. Features of
prestressed construction process of large-span suspendome are summarized, and the insufficiencies of the
application of state variable superposition method, back analysis method, birth and death element method
are analyzed. Combined with nonlinear finite element analysis method, forward algorithm for prestressed
construction process based on the equivalent pre-tension is proposed, and the specific application method
and procedure are given. Changzhou stadium steel roof engineering is taken as an example to verify the
practicability and applicability of forward algorithm for prestressed construction process. The conclusion is
that, using forward algorithm for prestressed construction process based on the equivalent pre-tension, the
structure state of each construction phase can be accurately tracked, and the nonlinear contact of strut and
rigid framework, interactive impact of cable force, conversion of temporary structure system, and

structural geometric nonlinearity can be comprehensively considered.
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[10] ,
.
( 4),
( 4),
(Y))—>HS6
—_— 100% (step-1)—>HS5 100%
(step-2) - HS-4 (step-3)—
HS3 100% (step-4)—HS-2
4.2 100 % (step-5)—>HS-1 100%
(step=6),
kN
F, P F, P
HS6-1-1 50 175.5 HS4-1-1 30 —6.4
HS6-1-2 50 208.0 HS-4-11-2 30 —13.2
HS-6-11-1 50 157.5 HS-3-T-1 25 12.7
HS-6-11-2 50 206. 3 HS3-1-2 25 12.3
HS5 -1 36 —103.5 HS-3-1[-1 25 9.63
HS5 -2 36 —106.9 HS-3-11-2 25 11. 660
HS5-[[-1 36 —113.3 HS2-1-1 20 129.5
HS5-1[-2 36 —104.9 HS-2-1-1 20 122.6
HS4-1-1 30 —3.9 HS1-T-1 10 234.6
HS4-1-2 30 —13.2 HS1-1-1 10 197.2
kN
F, P F, P,
HS6-1-1 1 050 3917.3 HS4-1-1 610 2074.1
HS6-1-2 1 050 3819.0 HS4-1-2 610 2 280.6
HS-6-11-1 1 050 3 453.2 HS-3-T-1 400 558.4
HS-6-11-2 1 050 3819.0 HS3-1-2 400 534.7
HS5-1-1 720 3102.5 HS-3-1[-1 400 394. 4
HS51-2 720 3 002.8 HS-3-1[-2 400 502. 2
HS5[[-1 720 2 809.0 HS2-1-1 200 280. 7
HS-5-11-2 720 3061.0 HS-2-1-1 200 116.7
HS4-1-1 610 2 337.9 HS1-T-1 90 989.5
HS4-1-2 610 2 280. 6 HS1-1-1 90 549. 3
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kN
Y]J STEP-1 STEP-2 STEP-3 STEP-4 STEP-5 STEP-6

HS6-1-1 49.9 1 005. 1038.7 1043.0 1042.8 10 42. 8 1042.8
HS6-1-2 49.9 1 006. 1040.4 1044.7 1044.5 1044.5 1044.4
HS-6-1[-1 50. 3 1012. 1 046.6 1 051.0 1 050.8 1 050.8 1 050. 8
HS-6-1[-2 49.9 1 006. 1 040.4 1044.7 1 044.5 1 044.5 1044.4
HS5-1-1 35.9 79. 681.7 706. 3 713.0 713.3 713.4
HS51-2 36.0 79. 683.3 708.0 714.7 715.0 715.1
HS5-[[-1 36.2 79. 686. 6 711.4 718.1 718.4 718.5
HS-5-1[-2 35.9 79. 3 682. 4 707.0 713.7 714.0 714.1
HS4-1-1 30.1 34. 51.4 594. 2 602.9 605.5 605. 6
HS4-1-2 30. 2 34. 51.4 595. 2 603.9 606. 5 606. 6
HS4-1[-1 30.4 34. 51.8 598. 6 607. 4 610.0 610. 2
HS4-1[-2 30.2 34. 51.4 595. 2 603.9 606. 5 606. 6
HS3-1-1 25.0 24. 33.8 51.1 390. 4 393.9 396. 1
HS3-1-2 25.0 24. 33.9 51.2 390. 8 394. 3 396.5
HS-3-[[-1 25.2 24. 34.1 51.5 393.2 396. 8 398. 9
HS-3-1[-2 25.1 24. 33.9 51.3 391.4 394.9 397.1
HS2-1-1 19.8 19. 20.5 29.3 35.5 185.6 189.8
HS-2-1[-1 20. 2 20. 20.8 29.8 36.0 188.5 192. 8
HS1-1-1 9.5 9. 9.8 10.5 17.5 25.1 85.3
HS-1-[[-1 10. 4 10. 10. 6 11.5 19.0 27.3 92.7
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