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Study on the Seismic Performance of Earthquake-Damaged Short-Pier
Shear Walls Reinforced with HPFL

LI He, JIANG Longmin, TAN Junyu, XIONG Chuyue
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: A series of low cyclic loading tests have been conducted on short-pier shear walls with one non-
reinforced and three reinforced L-shaped RC frames with openings in the ratio of 1:2, followed by a research on the
seismic performance of earthquake-damaged short-pier shear walls reinforced with HPFL in different loading phases.
Experimental result shows that HPFL reinforcement can effectively improve the bearing capacity, ductility performance
and energy dissipation of short-pier shear walls. The shear bearing capacity and ductility of short pier shear walls are
to strengthen with one axial force improved greatly, and the reinforcement effect is to increase with the earthquake
damage degree lowered for the short pier shear walls with two axial force without earthquake forces. Meanwhile, the
reinforcement of the specimens with HPFL helps to effectively enhance the crack resistance of the components.
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Fig.1 A calculation diagram of the bearing
capacity of shear walls
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Fig.2 A detailed picture of strain gauges
22 e E R NS E

K FARLRS S 50 ¢ B9 MR T P TOUEA 3 185 o) Jin 28
RO T TG ™A, a8 2 e )
(R e b FE oA 0.2 B e B 8 1A A A 280 kN ) J
P n#, FORAFIEE o K7 1 faf 2K 20 ¢
FA A A Sl it , il B2 Sk 7K AR 39 s 2
B, HAmEC EE 3 Bk,

TERIPERE NPT 2R, A HF AU S o
GRS BRI AR O, Ser it n
g4, R g, S o LRn
M 173, HTEHIAE] 280 kN BFRPs - NER, IF
YEFF AL o TRy B3R TR L 393 S S2 o s in L ]
I UG B BOR AT A, AR5 R AL R 7R



5513 O, GF

HPFL Jil [ R 45 1 8T e v e 1 ik 7 49

PRI T A Ty 1 1) e M 38 AT, SR PR 2847
TP EIE R 10 kN, R —IR, M=)
BN TR I N S IR, 0 SRR TR 4. 7Ei
PR RN 1) 490 197 Jek i SR P2 RS ], LA A B
R INEAE R, FBELIEIN, FAGAOLRS (i 2 3
W, HERIRFEIR.

AT gk

bl (P

3 RBmMEEEE
Fig.3 A diagram of loading devices
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Fig.4 A diagram of specimen reinforcement

3 REERESH

3.1 RAGTETEL - ML
DX T 5 s 7 5 2 T 94 LA e A R R AR
FFEE, FREINA AT - Ak, AnTEl S B

1501 —e— AT 5
—— JG25Y\f

~1000 =500 0 500 1000 1500 2000
RAE /e

-100+

a) Bk SW1

z 80f- —— AGEY;
& 60F —e— IG2BYH
=

-1 000 =500 0 '50‘0 1 000 1500 2000
O W AR ue

b) i SW2

—e— AGFY;

80y —— IG2ES
g 60f
g 40
20,
4]
-1000 -500 0 500 1000 1500 2000
0+ RS /e
40+
—60k
—8oL
c) 4 Sw3
—e— R IR
—o— — MR 5
= = = BT RA

— AR A

500 1000 1500 2000
WA e

-100

-150
d) B AR AR
5 SMERfaTE - MRk
Fig.5 Reinforcement load-strain curves
i Sa~c AT, GfF SWI FE N F )2
SRR IRALIE 5 1K SW2 F1 SW3 il [ /24K



50 (71 N DR AN N S S 14

2017 4F

FiAEAEAE AR R G, IF HRA g, AR
JE BG4 SW3 i [ JZ R AR S RS
B . R Sd AT, A R A i ) A A5 14 e R
S R E/NIBY Jy SW2, SW1, SW3, SW0, iXik
B HPFL Ji & 243 S i R Ao T B T 293, HL
DR FE /NN [ R B B
3.2 fHEEIEME&SHT

i 1] 2 2 i K A2 T BT R A TR R b AR
53 BT AR, LA Tt Rt B S e e A A o 0 A
JERE I MIPTRZRE ST . HOIE 4 410 HRER S H B
AL PRI A5 F AR 1 2 an il 6 T

H1 [ 6 #5Aa {71 [0 it 2 7 40

1) A Z B ERT, & ale v i
SbF AR B, AR R, TR
NI BEA FraR Ak, i T3 B S 25 i o 3t et A
[SEEErE =R q 105 N A CIBZ B2 NS H ST TR v 2 NI
IR, SRR IR, ik AR B

2) X R AR 32 7 B B r L, A e
[l il 2 2 BUAS ) R P RS . 3 SWT A [l il 2k
oA, AR SWo B AN, A
P E ISR . SRR EE R B/ IMKIRCH SWI,
SW2, SW3, SW0, BI7EZ Jipi i xS Atk
DA BB R . X WS HPFL hn s A 3508 2 A Ji]
Z T LIBR RS ik FEsetiag, R X)
PRt A R AT RN SR

100p

0
% /mm

~100
a) SWO0

20

R 10 s
A% /mm

-100"
d) SW3
B o Lk
Fig.6 Hysteretic curves
33 AEIEREDT
PR AR TT B4 . IR 2. PR BRAr 2

Feiike , e iR B it i At 2 B T4 (8
w2 fis.,

&2 AFNABHFEERIEIRE
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