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A forward algorithm for prestressed construction process of
large-span suspendome based on the equivalent pre-tension
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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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RI BIHTMBTTHRITRAMELTKA kN
SRR WMERNF, HMBERT) Po 5K LA G5 WMERNF HMBEKT) Po
HS-6-1 -1 1050 3917.3 HS-4-11-1 610 2074.1
HS-6- | -2 1050 3819.0 HS-4-11-2 610 2 280.6
HS-6-11-1 1050 3453.2 HS-3-1-1 400 1558.4
HS-6-11-2 1050 3819.0 HS-3-1-2 400 1534.7
HS-5-1-1 720 3102.5 HS-3-11-1 400 1394.4
HS-5-1-2 720 3002.8 HS-3-11-2 400 1502.2
HS-5-11-1 720 2 809.0 HS-2-1-1 200 1280.7
HS5-11-2 720 3061.0 HS-2-11-1 200 1116.7
HS-4-1-1 610 2337.9 HS-1-T-1 90 989. 5
HS-4-1-2 610 2 280.6 HS-1-11-1 90 549.3
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T4 PEAHNEREISEPEZRNLANAERD kN
TN I 0B it T4 A7 45 3R
ki S g
Y] STEP-1 STEP-2 STEP-3 STEP-4 STEP-5 STEP-6

HS-6-1 -1 49.9 1 005. 2 1 038.7 1043.0 1042.8 10 42.8 1042.8
HS-6-1 -2 49.9 1 006.8 1 040. 4 1044.7 1044.5 1044.5 1044.4
HS-6-1-1 50. 3 1012.9 1 046.6 1 051.0 1 050.8 1 050.8 1 050.8
HS-6-1-2 49.9 1 006. 8 1 040.4 1044.7 1044.5 1044.5 1044.4
HS-5-1-1 35.9 79.2 681.7 706. 3 713.0 713.3 713.4
HS-5-1-2 36.0 79.4 683. 3 708.0 714.7 715.0 715.1
HS-5-1-1 36.2 79.8 686. 6 711.4 718.1 718.4 718.5
HS-5-11-2 35.9 79.3 682. 4 707.0 713.7 714.0 714.1
HS4-71-1 30.1 34.0 51.4 594, 2 602.9 605.5 605. 6
HS-4-1 -2 30.2 34.1 51.4 595.2 603.9 606. 5 606. 6
HS-4-1-1 30.4 34.3 51.8 598. 6 607. 4 610.0 610. 2
HS-4-11-2 30.2 34.1 51.4 595.2 603.9 606. 5 606. 6
HS-3-1-1 25.0 24.6 33.8 51.1 390. 4 393.9 396.1
HS-3-1-2 25.0 24.7 33.9 51.2 390. 8 394. 3 396. 5
HS-3-1]-1 25.2 24.8 34.1 51.5 393.2 396. 8 398.9
HS-3-1[-2 25.1 24.7 33.9 51.3 391.4 394.9 397.1
HS-2-1-1 19. 8 19.7 20.5 29.3 35.5 185.6 189. 8
HS-2-11-1 20.2 20.0 20. 8 29.8 36.0 188.5 192. 8
HS-1-T-1 9.5 9.5 9.8 10.5 17.5 25.1 85.3
HS-1-[[-1 10. 4 10. 3 10.6 11.5 19.0 27.3 92.7

T R PR AR A TR B kL Ty

8 T 580 AT TN 0 T A R o0 B R a0 Y
20t TN AACE A L AR ) 5 M R AR L 5K
R IR IR Z B R R R N WAL
i 58 B - HS-6 R IR R R 13 K2 3. 7060, HS5
MR R R I KLY 4. 600, HoAR A IR I 1 70 3y

INT 2% TR TR TR IR R P B
ST SRR AR T S T FL— Y 3K 5 £
i T R AT
5 & it
1) % HE 0 5 1 3 2 TG T3k e 1 2 R
B4 BEAERETE RS &K AR L Sl LR A £ R0 3 47 9 5 25 THOHUSE 9 s T 4 i

AL BT I ZE AR A TR A O 2R Ll B S 4% W E it

D& 4 a5, iR PL B BESRPLAAL PR TR i 0 453 5 45 Se bt Tad R 4, 36 F

TRPERPLA G BT A TN . e MRIE BT 3RAS A UM Iy it T A5 B B 4 S 80 A RE RS R

PHRS TR EMPRR IS G TEREHIE T B )i T 58 BUS 1 85/ R 250 2 B e 6
M LRSI Bl 7 vk R R T AR sk 1 20K,
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# 36 %

2) IR 3% 19 L P 3 7 A BETH 0 i 2 R0
Tt A28 5 S0 I Bl b Lol ol KBS L S E
U045 ey BV, 7 it T 2 AR A5 4RI 23 M7 s 5 T A7 e T
96 A 5 AR A 4 0 23 W7 il 4%t T B B R AT AR P A%
BT BA S BRI 5K 7 (R 7 90 Wi A R s 2 R i e S 4
RGLAE) AT BN ) i A o AR 1 43 A . 3R UK R
G VSR ST E ST ES R VR A S oF ]

33 o 7 T A R K T i WUNE 3 e T i AR
TEF » FORS B AUL T e T A A T R AL 5K AL
TN R 10 73 B A B BE A5 18 T 5 AR A 51X J7 S8 9 AT
Ak AT BT G Al 30 48 S 0 107 46 4
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