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Test evaluation and parametric analysis of semi-rigid
connection of aluminum alloy formwork
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Abstract: In order to study the damage form, connection performance and the main influencing factors
of load carrying capacity of aluminum alloy formwork(AAF) under semi-rigid connection, this paper
conducts the static loading test on the semi-rigid connection of AAF and establishes the finite element
model by ABAQUS, and compares the finite element simulation data with the test data to validate the
effectiveness of the finite element model. On this basis, the effects of different pin numbers on the
semi-rigid connection performance and load carrying capacity of AAF and the effects of five parame-
ters, namely, the thickness of face plate and longitudinal ribs, the height of side and end ribs, the
thickness of side and end ribs, the number of transverse ribs and the thickness of transverse ribs, on
the maximum displacement of the formwork under the action of vertical load were investigated. The a-
nalysis of variance(ANOVA) based on orthogonal tests was performed on the formwork with 25 dif-
ferent combinations of geometric parameters to compare the influence of different parameters on the
load carrying capacity of the formwork. The results show that the stress of the side ribs is always at a
high level during the whole loading process, and the maximum stress point(damage point) is at the
pin hole directly below the loading point. Increasing the number of pins can improve the initial stiff-

ness and ultimate bending moment of the semi-rigid connection. The influence degree of different geo-
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metric parameters on the load carrying capacity of the formwork, in descending order, is the number

of transverse ribs, the thickness of face plate and longitudinal ribs, the thickness of side and end ribs,

the thickness of transverse ribs, and the height of side and end ribs.

Key words: aluminum alloy formwork(AAF) ; semi-rigid connection; static loading test; parametric a-

nalysis; orthogonal test; analysis of variance(ANOVA)
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11 3 1 4 2 5 0. 591

12 3 2 1 5 4 0. 327

13 3 3 3 3 3 0. 475

14 3 4 5 1 2 1. 091

15 3 5 2 4 1 0.411

16 4 1 3 5 2 0. 302

17 4 2 5 3 1 0. 450

18 4 3 2 1 5 1. 101

19 4 4 4 4 4 0. 365

20 4 5 1 2 3 0. 463

21 5 1 2 3 4 0. 415

22 5 2 4 1 3 0.992

23 5 3 1 4 2 0. 354

24 5 4 3 2 1 0. 529

25 5 5 5 5 5 0. 094

5.2 HAEHMH

xR 8 WA R IEAT I = 0 B e T 25 2R I
RO, K9 L F G LE $T5 A M 07
UM A L Z AN 28 SR s P AN A T F
(HIHRR A B PR AR .

RO EAMBRAEEENATESWER

By P Al Y5 F p
A 0.046 4 0.012  28.387  0.003
B 0.015 4 0. 004 9.428  0.026
C  0.025 4 0.006  15.147  0.011
D 1.897 4 0.474 1168.413 <C0.001
E  0.02 4 0.005  12.613  0.015
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