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Seismic Behavior of Plate—Fiber Reinforced Concrete Composite Double Coupling Beams
TIAN Jianbo'?, WANG Mengmeng'*, ZHANG Junfa'?, SHEN Dandan®, LIU Yunhe', SHI Qingxuan®
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Abstract: In order to improve the seismic behavior of the reinforced concrete coupling beam with small span-to-depth ratio, the influences of mat-
rix material and steel plate were considered. A new type of plate—fiber reinforced concrete composite double (PFRCCD) coupling beam was pro-
posed. The failure process, failure mode, bearing capacity, deformation capacity and energy dissipation of the ordinary concrete double (OCD)
coupling beam specimen, plate-reinforced composite double (PRCD) coupling beam specimen and PFRCCD coupling beam specimen were stud-
ied. The results showed that, the shear failure occurred in the OCD coupling beam specimen, the bending shear failure occurred in the PRCD
coupling beam specimen, and the good ductility and bending failure occurred in the PFRCCD coupling beam specimen. After adding steel plate,
the bearing capacity of the PRCD coupling beam specimen at the peak point was nearly 1.56 times higher than that of the OCD coupling beam
specimen. The bearing capacity of the PRCD coupling beam specimen differed little from that of the PFRCCD coupling beam specimen at peak
point. The existing of steel plate decreased the internal force damage caused by the opening of the double beam, and the addition of fiber had little
influence on the increase of the bearing capacity of the composite double coupling beam. At the failure point, the cumulative energy dissipation of
the PFRCCD coupling beam specimen were 5.26 and 2.20 times that of the OCD coupling beam specimen and the PRCD coupling beam speci-

men, respectively. Compared with the other two specimens, the PFRCCD coupling beam specimen exhibited better bearing capacity, deformation
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capacity and energy dissipation capacity. Until the final failure of specimen, the concrete of the PFRCCD coupling beam specimen remained in-

tact, so as to reduce or even avoid concrete cracking damage and reduce post-earthquake repair costs. It provided a theoretical basis for the prac-

tical application of composite double coupling beam.

Key words: plate-reinforced composite double coupling beam; fiber reinforced concrete; seismic behavior; energy dissipation capacity; carrying

capacity
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Tab.1 Main parameters of the specimens

RS (b>h)/(mmxmm) FF4%/mm L™ 0% pd% D/mm f/mm 0% AR R R
DCB 140x225 50 3.56 1.84 0.72 — — — R AR
140x225 50 3.56 1.84 0.72 — — — R AR
PDCB 140x225 50 3.56 1.84 0.72 170 3.68 O R
140%225 50 3.56 1.84 0.72 170 3.68 3 P VR
PDER 140%x225 50 3.56 1.84 0.72 170 3.68 A3 R R
140%x225 50 3.56 1.84 0.72 170 3.68 - AESE TRV B

Ve loh ONVERES R, ORI, ORI R, b AR 6, o, AEE IR AR, o NI IR ER , D R AR i

R, o, HEEREBCA ,

K% G ) B 3 800 mm, X 1A T 8 140 mm, JT4%

50 mm, AR E R 1.6, BN R EE B L 243,56,
o, i ¢ DCBFIPDCB [ 3 P b4 4R FH1 23 7 1R
k-, IRPFPDEBSR AR 45 SR 1= S5 iy

PRAP 2R BE 5358 1015 mmo #3819 LA R &
AL S35 4 P LR 73 o

K B 1P i 2 ) AER A B FBC P 350 mum, PR TIE P EE
B 5 P S A ) S P B — A AR T A R A



134 TR SHOR ERRE
1200 300 240,
’ 7
0 100100 T00 ri B sa018 pr—
T = 4418 T 2814 - -
o o 2614 o ¢ P8@200 N I
a0 = 2614 A — P8@100 2618
1 . ps@i00 | [LRS2214
ksl 8 D8@100 —l i T
- 4618 - 4218 2018 o o S
2 2 2818 I
4818 4218 @@8@100 N =
12 | D8@100 T Py 2814 2018 - -
2Slo 2014 o " D8@200
A= Jb14 @ — &8@100
2618 2014
~4 [100 100100 | - 4418
A 1700 L . -1 T
(a) BB PR RBC A (b) IR PCB &L i
1 240, 1240
2018, e — —
o xRS B10x45@100 e o
@ :°: [¥e) 8 2618 INF )
ol | @ mm _ ‘
: g =
I BE 5 1] 1) =
TR = 2018 s e g
e eaua BB TR P
B10x45@100 S 140 _2@18 LETHEST S
- Q3454 e BOTHET - P10@l00 Q345U
15 B PTOXI5@100 rel
o] HE X 2 S B AE R AL X 1]
N N5 © 2818 BB 4]
"o [ o] @10x45@73 Q3454MHK H0=45@75
= 35 B8@100
— 2818
c-C
(c) IR ft: PDCB #3455 & (d) 4 PDEB #2210 %5 /& BA: mm
1 LA R~ RECE E
Fig. 1 Dimension and reinforcement of specimens
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Tab.4 Material properties of reinforcement and plate
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Fig. 11 Comparison of energy dissipation in one cycle
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Tab.6 Accumulated energy disipation of specimens at
characteristic points
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Fig. 12 Equivalent viscous damping coefficient of speci-
mens
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