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Fig.1 Establishment of nodes in FEA without

consideration of coupler eccentricity
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Fig. 2 FE model of full hall formwork scaffold without

L]

consideration of coupler eccentricity

M Z HIR B E T Y T4 G A S A R AT ST
R AT LA B, B T 5 B s B XS S BN TR
F10 1 S A AR B BE R S A AR A BT AT, T



22 X # ¥ I X

VS

¥ % R # 56 %

oA o 7 280X AP AR 2R 7 A3 BE 14932 T B B
o X BN [ BESROT /G T #E X

B T AR EAT T AR FRIT BT L AR
SEFFHIARE AR 2 ST AE R Prea W3R 1 TR,

k1 FTRAERSETHEZMFROGALD

Tab.1 Bearing capacity of full hall formwork scaffold in different geometric parameters

SLFFIRIEE Sy XS,/

5 LB A7 280 0 L I

ETRe] HHE h/m 5 B L d/%
(mX'm) AN AN 0 Prear /kN % JE A L Preas /kN
1 1.8 1.5X1.5 1.8 11.05 10. 11 —8.51
2 1.8 1.2X1.2 1.6 11.24 10. 39 —7.56
3 1.8 1.0X1.0 1.6 12. 86 10.51 —18.27
4 1.8 0.9X0.9 1.5 13.43 10. 57 —21. 30
5 1.5 1.2X1.2 1.6 13. 35 11.49 —13.93
6 1.5 1.0X1.0 1.6 13.22 12.29 —7.03
7 1.5 0.9X0.9 1.5 15.01 14.02 —6. 60
8 1.2 1.2X1.2 1.6 14.72 14. 46 —1.77
9 1.2 1.0X1.0 1.6 15.73 14.61 —7.12
10 1.2 0.9X0.9 1.5 17.11 16. 39 —4.21
11 0.9 1.2X1.2 1.6 15.03 14. 88 —1.00
12 0.9 1.0X1.0 1.6 18. 11 16. 89 —6.74
13 0.9 0.9X0.9 1.5 18. 14 17.87 —1.49
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Fig. 3 Establishment of nodes in FEA with consideration

of coupler eccentricity
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consideration of coupler eccentricity
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Fig. 5 Failure modes of the full hall formwork

scaffold without bridgings received from

different calculation models
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Tab. 2 Bearing capacity of full hall formwork support system in different geometric parameters

[ <7 T 6] BE & AR O AN R O
EIRes ;t/i SIXS:/ HEH R EmRmL  BEMEML  AEIEWERMEL B RO di/ % dz/ %
(m>Xm) Preas/kN Preaz /kN Preas /kN Prear /kN

1 1.8 1.5X1.5 1.8 10. 55 10. 11 11. 27 11.05 —4.17 —1.95

2 1.8 1.2X1.2 1.6 10. 65 10. 39 12.01 11.24 —2.44 —6.41

3 1.8 1.0X1.0 1.6 10. 79 10. 51 13. 56 12. 86 —2.59 —5.16

4 1.8 0.9X0.9 1.5 10. 85 10. 57 14. 15 13.43 —2.58 —5.09

5 1.5 1.2X1.2 1.6 11.82 11.49 13.68 13.35 —2.79 —2.41

6 1.5 1.0X1.0 1.6 12. 66 12.29 14. 82 13.22 —2.92 —10.80

7 1.5 0.9X0.9 1.5 14.19 14.02 15. 26 15.01 —1.20 —1.64

8 1.2 1.2X1.2 1.6 14.93 14. 46 15.03 14.72 —3.15 —2.06

9 1.2 1.0X1.0 1.6 15.04 14.61 16. 38 15.73 —2.86 —3.97
10 1.2 0.9X0.9 1.5 16.42 16. 39 17. 22 17.11 —0.18 —0. 64
11 0.9 1.2X1.2 1.6 15.48 14. 88 15.58 15.03 —3.88 —3.53
12 0.9 1.0X1.0 1.6 17. 41 16. 89 18. 28 18. 11 —2.99 —0.93
13 0.9 0.9X0.9 1.5 18. 37 17. 87 18. 65 18. 14 —2.72 —2.73
1 1) Preas « Preas W AR SIAF R E R S152)d1 = MX 100% »ds> = MXIOO%

FEA1 FEA3
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Fig. 6 General layout and photo of No. 1 full hall formwork scaffold
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Tab. 3 Geometric parameters and test results for the full hall formwork scaffold
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ﬁ? h/m S1 XS,/ (mX m) =) [id H/m B./m %X% Po./kN 81// ez/A t’z// 84//
1 1.8 1.5X1.5 1.8 8. 00 0.4 3X3 9.40 17.55 7.55 19.89 12.23
5 1.5 1.2X1.2 1.6 8. 00 0.3 4 X4 12.22 9.25 —5.97 11.95 —3.27
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Fig. 8 Failure pictures of full hall formwork scaffold
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Study of bearing capacity of fastener steel tubular full hall formwork

support system under eccentric load

LU Zheng-ran'*, GUO Chao*®, WEN Yong-gin',
CHEN Zhi-hua', LIU Tong*, CAO Shuo’

(1. School of Civil Engineering, Jilin Jianzhu University, Changchun 130118, China;
2. School of Management, Shenyang Jianzhu University, Shenyang 110168, China;
3. School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China;
4. School of Civil Engineering, Tianjin University, Tianjin 300072, China )

Abstract: How to accurately calculate the bearing capacity of fastener steel tubular full hall
formwork support system is currently an urgent technical problem to be solved. The existing
calculation methods didn't consider the situation that upright tube and horizontal tube were not in the
same plane induced by eccentric connection of coupler, and the effect of eccentric transfer of upper
load from horizontal tubes to upright tubes (The above two eccentric situations are totally named
eccentric load). A series of numerical calculation models with consideration of eccentric load for full
hall formwork support system are put forward based on the analysis of its structure features. Through
the analysis of non-linear finite element models for full hall formwork support system in different
geometric parameters with and without consideration of eccentric load and two full hall formwork
scaffold prototype tests, the effect of eccentric load on the bearing capacity of fastener steel tubular
full hall formwork support system is verified. The proposed calculation models are rational and safe,

which can offer valuable reference for design of full hall formwork support and full hall formwork

scaffold.

Key words: full hall formwork support; full hall formwork scaffold; coupler; eccentric load; bearing

capacity; finite element analysis



