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structure, two half—scale precast concrete PC specimens were designed and studied by static tests. The PC specimens
were built by high—strength bolt and anchor plate with ductile rod connections in the beam—column joint region, where
one specimen PC1 was designed without corbel component, while the hided corbel was employed in another one
PC2 . In addition a cast—in—situ reinforced concrete RC frame tested by our research team previously was used as
a comparison reference. The quasi—static load tests were conducted for the specimens under mid—column loss scenario.
The structure responses including ultimate loading capacity strain response deformation performance and failure mode
were discussed respectively. Compared with the RC specimen where both compressive arch action CAA and catenary
action existed, only the CAA was observed in PC specimens indicating that this type of PC structures has a lower secondary
progressive collapse resistance capacity. Meanwhile the ultimate load of PC1 and PC2 was 95% and 123% of that of RC
specimen at CAA stage respectively while the ultimate displacement of PC1 and PC2 was 48% and 61% of that of RC
specimen, respectively. During testing the deformation and strain response of PC specimens was mainly concentrated on

the joint region. The PC specimens were damaged by the fracture of ductile rod with anchor plate.
Key words fully assembled precast concrete structure ductile rod conection progressive collapse quasi—static

load test failure mode
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3

Fig.3 Details for the connection joint of PC specimens

1

Tab.1 Reinforcement information of tested specimens
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Fig.4 Test setup
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Fig.5 Instrumentation plan of the experiment
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Fig.11 Ductile rod strain responses of PC specimens
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Fig.13 Development of crack patterns

pc2 378.1 mm
146.9 kN.

13 b

14

Fig.14 Failure pattern of ductile rod

PC

pC2

PC1

PC1

pCc2
15



59

a PC1

b PC2
15

Fig.15 Failure patterns of global structure

16 a b PC1 pPC2

PCl1

a PCl

b PC2
16
Fig.16 The mechanisms of load

7
12
PC1 PC2
[2IRC

1
PCl  PC2 .

2

PCl  PC2

95%  123%

PCl  PC2
RC 48%  61%

3



60

2020

VIDJEAPRIYA R JAYA K P. Experimental study on two simple
mechanical precast beam—column connections under reverse cyclic
loading J . Journal of Performance of Constructed Facilities

2013 27 4 402—414.

D . 2018 36—064.
CHEN T P. Static load test on progressive collapse resistance of fully
prefabricated concrete frame structures D . Changsha College of
Civil Engineering Hunan University 2018 36—64. In Chinese
ENGLEKIRK R E. Development and testing of a ductile connector
for assembling precast concrete beams and columns ] . Pei Journal
1995 40 2 36—51.
NAKAKI S D ENGLEKIRK R E Plaehn J L. Ductile connectors for
a precast concrete frame J . Pci Journal 1994 39 5 46—59.
PALMIERI . SAQAN E FRENCH C et al. Ductile connections for
precast concrete frame systems J . ACI Special Publication
1996 162 313—356.
SAGAN E1 KREGER M E.

J. 1998 26 2 134—138.

LIN Z F SAGAN E I KREGER M E. Study on the ductile connec—

tions for precast aseismic frame

1988 26 2

J . Journal of Tongji University
Natural Science 134—138. In Chinese

J. 2005 25 1 81—
87.

ZHAO B LU X L. LIU L Z. Experimental study on seismic behavior
of precast concrete beam—column subassembleage with fully assem—
bled joint
2005 25 1

J . Earthquake Engineering and Engineering Vibration
81—87.

In Chinese

J. 2013 44 8 3453—

10

11

12

13

14

15

16

3463.

LI X M GAO R D XU Q F. Experimental study on high ductile

joints for precast RC frame
Natural Science 2013 44 8 3453—3463.
NIMSE R B JOSHI D D PATEL P V. Experimental study on pre—

J . Journal of Center South University

In Chinese

cast beam column connections constructed using RC corbel and
steel billet under progressive collapse scenario
Structures Congress. Portland Oregon USA 2015:1101—1117.

KANG S B TAN K H. Behaviour of precast concrete heam—column

C //Proceedings of

sub—assemblages subject to column removal J . Engineering Struc—
tures 2015 93 85—96.
KANG S B TAN K H. Progressive collapse resistance of precast
concrete frames with discontinuous reinforcement in the joint J
Journal of Structural Engineering 2017 143 9 1—13.
QIAN K LI B. Experimental and analytical assessment on RC inte—
rior beam —column subassemblages for progressive collapse J .
Journal of Performance of Constructed Facilities 2011 26 5
576—589.
QIAN K LI B. Performance of three —dimensional reinforced con—
crete heam—column substructures under loss of a corner column sce—
nario J . Journal of Structural Engineering 2013 139 4 584—
594.
LIMNS TAN K H LEE C K. Effects of rotational capacity and hor—
izontal restraint on development of catenary action in 2 -D RC
frames J . Engineering Structures 2017 153 613—627.
GB 50010—2010 S .

2010 1—427.

GB 50010—2010 Code for design of concrete structures S . Bei-

jing China Architecture & Building Press 2010 1—427.  In Chi-
nese
GB 50011—2010 S.

2010 1—30.
GB 50011—2010 Code for seismic design of buildings S . Bei-
jing China Architecture & Building Press 2010 1—30. In Chi-

nese



