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Experiment on Mechanical Performance of Non-template Short
Columns Under Axial Compression
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(1. College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China;
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Abstract: A kind of non-template column that consisted of prefabricated concrete templates and
cast-in-place reinforced concrete was proposed. Prefabricated concrete templates were
manufactured in bulk in the factory, then transporting to the construction site to assemble and
form prefabricated concrete templates system, and finally pouring concrete into the area to
produce a non-template column. Through the experiment on mechanical performance of four non-
template short columns and one cast-in-place short column under axial compression, the
feasibility of construction technology of non-template short column was investigated. The
collaborative performance between prefabricated concrete template and cast-in-place reinforced
concrete in the process of experiment was studied. The cracks development process, the failure
mode and the bearing capacity of non-template short columns and cast-in-place short column were
comparatively analyzed. Meanwhile, some suggestions were put forward in the design and
construction of non-template short column. The results show that the construction technology of
the non-template short column is simple and feasible, and the collaborative performance between
prefabricated concrete templates and cast-in-place reinforced concrete is good. The strength of

prefabricated concrete template is not fully utilized, which weakens the bearing capacity of the
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non-template short column to some extent, but the influence is limited. The influence of the

reserved holes on the bearing capacity of the non-template short column is negligible.

Key words: non-template short column; prefabricated concrete template; axial compression ex-

periment; mechanical performance; construction technology
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Fig.1 Non-template Short Columns
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Tab.1 Parameters of Templates mm
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Tab.2 Parameters of Non-template Short Columns and Cast-in-place Short Column

S AN H R /mm BOLDCRBEL | BUBRSEL | BUBURE/ PHMT | HHMES | NHES | ETTZ
S BEAF L SR B S mm

MMZ-1 400 mm X400 mm 1 000 C30 C50 30 s¢p 18 $8@100 $8@ 100 POEIA Y

MMZ-2 400 mm X400 mm 1 000 C30 C50 30 8§18 $8@100 $8@ 100 50

MMZ-3 400 mm X400 mm 1 000 C30 C30 30 8§18 $8@100 $8@100 Xif fir B2 A

MMZ-4 400 mm X400 mm 1 000 C30 C50 20 8§¢p 18 $8@100 $8@100 JOETR Y

XJZ 400 mm X400 mm 1 000 C30 8§¢p 18 $8@100 $8@100 AR
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Fig.3 Non-template Short Columns and

Cast-in-place Short Column
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Fig. 4 Arrangements of Displacement Gauges
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Fig.5 Experiment Equipment Simplified Model
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Tab.3 Experiment Results of Mechanical

Property of Concrete

AR | MK-1 | MK-2 | MK-3 | MK-4 | BUGEiRSEL
f%/MPa | 47.6 16.8 35.7 56.9 35.7
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Tab.4 Experiment Results of Mechanical

Property of Steel Bars

X755 25 51 A9 il 5t FH A% /mm fv/MPa 1Y% /MPa
Nl HRB400 18 507.5 613.9
it 1573 HPB300 8 357.6 443.2
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Fig. 7 Fracture Distribution of MMZ-2
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Fig. 9 Fracture Distribution of MMZ-4
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Fig. 12 Load-displacement Curves of Non-template

Short Columns and Cast-in-place Short Column
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Fig. 13  Relative Displacement Curves of Templates
lia) 5 J& o I IR A Dt 0 528 S 5 i iy 28004 o e 8 i %
] 1 REEE A5 A0 IXTR BE - 19 B 245 B 3 2R B2 Y
T 328 7 2R 280 AR PAY 408 1149 T 17 3 80 8 AL o AR X 132 5%
/N s Fi 2K T 3 500 kN B A4 [ A1 3 H o A X7
F g 1T PR o 494 A il 2k PRI P B 1) L 2 e TV

RS T T i R AR B R R 5
iR R T A R e AFL 7 i 280 U5 2 4 T e T 2 L
A7 L v B 5% O R B R A PR
I PR AT 2 7 A5 B T 358 ) 1 v AT S TR - 4G
A PSR AR AT I IE . AR
Jr 52 1A 6 e A e A A AR 5 A IX R



20 EAAFE TEFR

2019 5

L85 HERESEAT WF 5T, DL A AL 1 H AR SR T
Pt I

4 45 i

(132 G A8 J A 25 5 28 TE R B 0 5 A it 107
¥  TOU R 56 A5 AR 1) o A A P2 g B RT 4T L B 4
A TSR FURR B 1 58 SR T &, — i R L 4
T TR T A .

(2) NIREG 25 ROR R o i 390 1 1 ¥ 05 - S A
A% 0 DX AT TR 35 P[] T A 3 B R4 (B 7 i K
Jo R AR AR T R W] EL A VR R L IR A S 2
T8 R T G AR T S TR B - 4 45 T E AT
G A AR AE B H A S B TR R 4 T

(3) T {8 BR - Al ) 56t J3E 8 A W e 0 AL . —
SEFERE LS8 T AR A B R 8 ) (H R Wi AT RR L A
i JRE R JEE JRE ) o L T A M A SR 9 iR R T
BHBHATE.

(4 51 BR FL AR %ok B A A 1) 7R 28 0 52 i A8/ i
1] T8 25 - A5 B 2 I T R B R 35 15 0 SR DS 7 R A
PR ol M A S PR .

S 2% 3k :
References:
C1] mhbscommad st Tk ey B 5 xR0 ] TREH

#4.2016,30(2) : 1-6.

YE Hao-wen. Thinking and Countermeasure of New
Type Construction Industrialization [ ] ]. Journal of
Engineering Management,2016,30(2) :1-6.

FOR RS R RE S TR R IR
BELT] 2R TR 2016,49(5) :1-8.

WANG Jun, ZHAO Ji-da, HU Zong-yu. Review and

[2]

Thinking on Development of Building Industrialization
in China[ J]. China Civil Engineering Journal,2016,49
(5):1-8.

AR HZR PR 5. TR (R R BE - 45 1 R
JE[1]. R%E+,2012(1):113-115

WANG Dong-hui, LIU Xu-dong,CHEN Yong. Devel-

[3]

opment of Assembled Precast Concrete Structurel J J.
Concrete,2012(1) :113-115.

JGJ 12014, 2l IR BE T 45 M He R LR[S .

JGJ 1—2014, Technical Specification for Precast Con-

[4]

crete Structures[ S].

MR, RN X8 E RS S SRR R
T L] B, 2006,22(4) 1 67-71

ZENG Chui-jun, WU Fang-bo, LIU Xi-jun, et al. De-

[5]

sign and Construction of a New Type Composite

L7]

[8]

(10]

[11]

(12]

Structure System[ ] ]. Building Science, 2006,22(4) :
67-71.

¥ooali, RO AA. I PK O EE 4 69 B 4 A
L), R SCHL 2l . 3 SRR ML, 2004, 16(4) - 70-73.
GUO Chun, WU Fang-bo. Crack-resistant Analysis of
the Precast Part of the Rectangular PK Column[]].
Journal of Hunan University of Arts and Science:
Natural Science Edition,2004.16(4):70-73.
JREELL B AR R ITA, S5 IR BE A XU Y 2 I A
AL N OS] B HUE5 ) 24, 2011, 32
(9):75-83.

ZHOU Xu-hong, CHEN Wei, WU Fang-bo, et al.
Study on Stiffness of Assembled Monolithic Concrete
Hollow Floor with Two-way Ribs [J]. Journal of
Building Structures,2011,32(9) :75-83.

TN B, R 45 20, 55 TR ) Wik B SRR
PERE I W 5T ()], g 45k % 4, 2011, 32(5) . 107-
115.

WU Fang-bo, HUANG Hai-lin, ZHOU Xu-hong,
et al. Experimental Study on Flexural Behavior of
Prestressed Precast Component Composite Beams[ ] ].
Journal of Building Structures,2011.,32(5):107-115.
oA % KRR, AL T B B S o oY
ARG ()], S AL 2% 5 TR 2% 4it, 2014, 31(2) : 26-
31.

WU Fang-bo. LIU Biao. DENG Li-bin, et al. Experi-
ment on Shearing Performances of New Type of Com-
posite Beams’ Ends[]J]. Journal of Architecture and
Civil Engineering,2014,31(2) :26-31.

FITN B B S TR R B AR R B L A
AR IR TT R LT ] AR 5 LR,
2011,33(4):7-12,109.

WU Fang-bo, HUANG Hai-lin, CHEN Wei,et al. Ex-
perimental Analysis on the Mechanical Properties of
Concrete Composite Slabs with Precast Prestressed
Rectangular Rib Panels[J]. Journal of Civil, Architec-
tural & Environmental Engineering, 2011, 33 (4): 7-
12,19.

S AN BT B RCPR L A5 G A AR TR B ) B T T
ZRbUEERR L] #H A E S TR %R, 2017, 34
(5):83-91.

WU Fang-bo, DUAN Fang-min, OUYANG Jing,
et al. Construction Process and Seismic Performance
of Non-template Insulation Shear Wall[ J]. Journal of
Architecture and Civil Engineering, 2017, 34 (5):83-
91.

GB 50010—2010, {5 + 5 BEF LS .

GB 50010—2010,Code for Design of Concrete Struc-



% 4

#

F A8, 5 AR AR SR R A M AR K 21

[13]

[14]

[15]

[16]

[17]

tures[ S].

S ffa, kR E . AN A I M. db st b E 5
ol AA: 5 2005.

Y1 Wei-jian, ZHANG Wang-xi. Building Structure
Test [ M]. Beijing: China Building Industry Press,
2005.

GB 50152—2012, JE5E + 2544 1056 J7 ¥ bR k[ S .

GB 50152—2012, Standard for Test Method of Con-
crete Structures[ S].

T AE 26 S0 TR BE - A5 M BT R IM . 4 R b
5 AR EOR AR, 2012,

SHEN Pu-sheng, LIANG Xing-wen. Principles of Re-
inforced Concrete Structures [ M]. 4th ed. Beijing:
Higher Education Press,2012.

o BB fdERH) R B TR BE LR R RO 52 R R
AT, S5 201141 (% 2) :150-155.
YANG Zheng, HOU Jian, QIU Ming-xing. Analysis
on Bearing Capacity of Axially Compressed RC Short
Columns[ J . Building Structure, 2011, 41 (S2); 150-
155.

PU I3 873N 1 SO 8 e L B T R M
TR F AT . 2003,

GUO Zhen-hai, SHI Xu-dong. Reinforced Concrete
Theory and Analyses[ M]. Beijing: Tsinghua Univer-
sity Press,2003.

[18]

[19]

[20]

[21]

b S SO e T W o [ [ BV Ut OO o e o D
fiE 52 A Al 30 A 5 L) ] ol A 48, 2009, 39 (7) ¢ 111~
114,106.

ZHU Lei, XU Qing-feng, L] Xiang-min. et al. Experi-
mental Research on Axial Compressive RC Columns
with Drilled Core[J]. Industrial Construction, 2009,
39(7):111-114,106.

RITAAERM 2 8,5 B EIEXN R TS
B RO Z R B s [T, AR 5 TR
#4R.2015,32(4) :9-14.

WU Fang-bo, CHU Chun-yang, LI Jun, et al. Impact
of Key Link Space on Axial Compressive Capacity of
Insulation Composite Shear Wall[J]. Journal of Ar-
chitecture and Civil Engineering,2015,32(4) :9-14.
BO5 . S LU IR BY ) Bl HU e T R M 2 5 ST B 1) 1
REMF (D], Kb I pg K%, 2017,

DUAN Fang-min. The Research on Seismic Perform-
ance and Adjoining-face Shear Property of Non-tem-
plate Insulation Shear Wall [ D]. Changsha: Hunan
University,2017.

il A B IREE - RS A5 R W s (D] K1
W 5, 2004,
HE Wei. The
Strength of New-to-old Concrete[ D]. Changsha: Hu-
nan University,2004.

Research on the Interfacial Bond



