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Mechanical Properties and Application of Permanent
Formwork for Concrete Constructional Columns

MA Xinwei, LI Sheng ,GUO Zechen ,DUAN Jianping
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Abstract ; In this paper,the mechanical properties of the permanent used in structural columns are

studied, and the difference in seismic performance between the formwork and the traditional con-

struction method is analyzed, which provides a theoretical basis for the engineering application of

the permanent formwork. Firstly , the self-compacted concrete is prepared ,and the mechanical prop-

erties of the concrete are measured by experiments. Based on the finite element software of
ABAQUS, the stress contour plot,interlayer displacements and stress-strain curves of the two con-
structional columns were analyzed when they bear the same horizontal seismic action. The stress

distribution of the new type of constructional column is very similar to that of the traditional con-
struction column, and the difference can be controlled within 10% . The interlayer displacement
meets the requirements of the code,and the difference can be controlled within 12% . The curves of
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stress and strain at danger point are very close. All of those can prove that their seismic perform-

ance is similar. The anti-seismic behavior of the new type of constructional column is expected to

be comparable to that of the traditional ones by improving the surface roughness and then impro-

ving the bonding performance with concrete, which can meet the safety requirements.

Key words; permanent formwork; finite element analysis; constructional column; self-compacted

concrete
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Table 1 Mixture proportion of self-compacted concrete
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Fig.1 Specimens for bond performance test
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Fig.2 The broken specimens for bond performance
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Fig.3 Single-axis tensile and compressing constitutive model of concrete

N IR FAESR s k™ AR R i A e 5
VERTETCH AR 1 Y 3 v A ReJE M A 1
SERONE 1A J , A 4 45 5 R - 3R Gk
2051

A7 He i

Mx<l1 B},

d=1-/k[a,+(3-2a)x+(a,-2)x]. (1)

%/[ x>1 HTJ‘

k,
d:“J[w_l)ux] @
PARHZ R
%,IX$1 Hrj‘;
d=1-/k(1.2-0.2x") . (3)
%/IX>IHTJ‘:

k,
dzl_«/[at(x—l)”+x] ) (4)

Ak, k, WERWSE Kk, =1 /(2,E,) ,
ko=f/(eE) ;B a,.a,.a 5 WLREEL
ZER BT LIS ) (GB500010—2010) ; @, | a,
G300 R B 52 FE N ) — LA b T BE R B
M EEL; £ TR BE 1 1 SR il B R

MPa;e, N5 f7 AHI TR B A 05 {8 R 0 A2
o, HEENZ RN Ty - AR 2T B B S
BE £ MR EE - W BT 58) B MPa; &,
K £ AN TR 9 A U T Ry AR
3.1.3 WA LR

WFAEAZ D) R vh S 28 ik B B
PEBE BB BRI BER R BB LA B B, AR
AR Y Q235 5 ik 28 25 A 4N A W ik
) IR 5 A A B AT BROTAR AN B B A
ARSI K45 5 737 R A — ol SRRy i 980 2 A
RY R ST - RAR R ANIE 4 IR,

[

0 A 3
4 BB IRAR SRR T - RAESC R

Fig. 4 Ideal elastic-plastic stress-strain relationship
for steel
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Fig. 5 Direction of load application
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