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Abstract. This paper researches the rehabilitated effects of
seismic damaged reinforced concrete (RC) interior framed
joints externally strengthened with L-shaped fiber reinforced
polymer (FRP) laminates and the results show that FRPs can
enhance the ultimate strength of the joints. However, the
strain values calculated by the bending strength formula in
American Concrete Institute (ACI) code and references of
Chen and Teng are much higher than those obtained in the
test. For this reason, the writers adopt the method by shear
strengthening with FRP being sticked on two sides. The
calculation results agree with the test results, which proves
the arithmetic to be able to be used to analyze the mechanism
performance of the internal framed joints externally
strengthened with L-shaped fibers.
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Fig.1 L-shaped external strengthening of frame

joint core
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A4 (CFRPY & #5158 , LA AR /T J-1~
J-5. B A Z RA 4 4k (BFRP) & B3R, 3
AR /5 J-6~J-10. Hoep, J-1 #1 J-6 KXt bk
B R E 1 2 Brs. E07 M AESR A R
o4 150 mm X 300 mm, B 1 R 5 200 mm X 200
mm, R FE 800 mm, B 60 mm, IEAZRHEE R R
150 mmX 250 mm, A5 B8 SCRR[ 14 ] Mk , 4
RAEMNKERRSE R ZHE WEE, 2wl R
2 540 mm, NE S B E 2 300 mm, ¥R 1 740
mm, IR A FEES 1 500 mm. 1 B A4 BRI 55 1 Ak
R 1/ 2 Fiw.
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Fig.2 Dimensions and reinforcements details of
joints in major direction
F1 mESEEEEEERR R2 FEHHIsIEEsE
Tab.1 The property index of strengthening materials Tab.2 Material property of rebar
Eitian BRE 4 KRB Hf#/mm
Piprig g/ MPa 4 200 3 200 B ARHERE 6 12 14
R/ MPa 235 000 90 000 J& R 3% 5 / MPa 315 371 387
JBJE /mm 0.119 0.119 J-1~J-5  1%FR3E}E/MPa 530 539 553
/N 1.7 2.7 BAPERE /MPa 2, 00X105 2.00X105 2, 00X 105
J& R 3% 5 / MPa 375 380 473
J1~J5 5 1-6~]-10 HFRAW BAGBSTIASE,  J-6~I-10  BBEE/MP 59 S61 602
R/ MPa  2.10X10% 2.10X105 2.10X10°

iR B A . J-1~J-5 B+ B AR (150
mmX 150 mmX 300 mm)$i K58 BE A 21. 5 MPa, 34
HREE LN 31. 2 GPa; J-6~J-10 IR & - FB k&
(150 mm X150 mm X300 mm) i FE 38 BF & 24.2

MPa, SR E 244 26. 1 GPa.
1.2 mEH5mERE
I P2 55 — Yo 2R 16 (PR 038 — i [
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PR AL R SR A IR AR IE R , g iR
A=W RIEMARMBR B BT T — 2. K
WomEan A 3 fron. & e B AR AL AR g
B B LR AL AR, 7R 3O R T 3R B 9 A0 A% B4R 4
AR TREALES .

J-1 F1 J-6 Xt teidkfd, 7E58 — K iR A
ZInE H R MBEERIR. A J-2~J-5 1 J-7~J-9
ST IR , B AL AS B 11,22 1 33 mm =%
Z— REHAT I ERLE, E XX 3 frn. H
Hh o 1 7 2% Y, SR R RUSH e R v
B DR E R v 5t 7 Rk A R R IR S AR SR Ak, 3R
H J-2~J-5 RBREFLEME ,J-7~]-10 A LR AL 4
TN, S E A 4 s, RS ST RAETEN
T A E AL E S, A 5 & BRI —
AR R, NE G B J-2 RSB HRA J-2R. BE,
InERR A J-2R~J-5R 1 J-TR~J-9R ZE2E YK
R EIR. J-10 AT R, AEAZRES
S0 5 MR ZE IR

*3 RFHmEAN
Tab.3 Strengthening schemes of the specimens

W BiRcs/ MBA/ BoEs mE S5/
wWE mm % BE IR kN
-1 33 2.20 iR 196.0
-2 11 0.73 £ BREHE 196.0
J-3 22 1.47 £ BREHE 196.0
T4 11 0.73 £ e 117.6
J-5 22 1.47 £ e 117.6
16 33 2.20 iR 196.0
J-7 33 2.20 5 TRAEG% 196.0
J-8 22 1.47 B TRAEGFYE 196.0
3 REmSREE J-9 22 1.47 R RREHFHE 19.0
Fig.3 Schematic picture of loading process 1R 33 2.20 KRBHUE 19.0
- PR XA
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= B L IR R A+ ke
° (HEEHERENE BB
MR L n Rt e B%ﬁi%ﬁ%ﬁ?ﬁ%ﬁé&#ﬁ % =
(A ERT) A2 1A FENE N
UBEGTRE R o 500 1A | 1 mELmamsaes PR LBXREFES
5| Edexmrmznasens g SRR T 200, /(RN SR PR
BE LB EREART [ FESE N ( =0
(HEEAE BRI W = §E
% g W LIRS
120120 930 100100 930 120120 = wn TR
B4 RS £ b E E

Fig.4 Details of external strengthening with FRP
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3R,J-5R PA K J-7R~J-9R M EH R THE K
TERESR. 33 mm {rH%%oFBL A4 7ry 245 3R U 5 i B 2.

R4 FR ORGSR FI0 [ T
Tab.4 Lateral loads of the specimens corresponding to

lateral displacements
B 1l mm RN 22 mm XN 33 mm RSN RE

&S ARBH/KN RBA /KN ARBH/KN
J-1 43.6 54,7 55.7
J-2 44.5

J-2R 40.5 63.7 68.5
J-3 42. 4 55.9

J-3R 38.6 65. 8 69.5
J-4 46.9

J-4R 46.0 67.1 67.1
J-5 39.1 57.8

J-5R 35.6 64. 3 68.5
J-6 38.5 64. 2 70.9
I-=7 32.7 46. 2 65. 2
J-7R 15.6 48. 6 68.6
J-8 36.9 55. 2

J-8R 28.4 58.1 68
-9 35.6 49.9

J-9R 25.4 54.3 70.6

J-10R 39.0 65.9 78.1

Xt EE 11 mm S AE X RE Y AR B BT A ZE [ 4
A0 IR R AT 4 T8 70 AR A R R, R i R R 2 mT 1A
—RE TR BE IR A IR BE » EL b T — BB 40 /N X
DURFEREE R AT, R B B A e 2K R HEEE
e 5278 B3 K, RAE TR B2 T &, WAL A B E MR
BREFYE v b1 e 2 R 41 4 R i B i A AR L i
AT BE A B Z A SR 52 4 A Y R BE.
2.2 ShIEHNE BT HIESRR T KB IE

J-1,]J-2R~J-5R W &% M BB 2R H 4k
Bl 5 fim. 5 J-1 M, J-2R~J-5R E(E T3 P

CGER AR 38D I AE AL T Gruax (P raax XF BL Y
MR RO 1 6, (R PR ER 0. 85P XTI Y
PR D BT IR EE IR 5 s, 5 J-1 M B 4
AU B3R T-2R~J-5R FY M {E 77 3% 40 P35 82
FUEEE A 23. 8%, IR PR L% M SE B4R W IR B R
23.0%. AILAE M, R ME 5, BAREEME A
LA K, (B e (EL AT AR SR L B B B
¥, VBB R R R E AR B T IR E.

80
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TrE /KN
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5 J-1f1J-2R~J-5R HIB 22 th 2k
Fig.5 The back-bone curves of J-1,J-2R~J-5R

J-6,]-TR~J-10R Ky E- {1 %% M i) B SRl £k 40
& 6 fias. 5 J-6 A, J-TR~J-10R WE{E T E Prx +
WEAE A RS A O AR RO RS F O, B3R 125 0 BE 20K 6
B, 5 J-6 e, 2 5oa 25 4 S hn (8 A3
J-TR~J-10R HIE(ERE A T R ETN 6. 47,
{ERBRAE AT HRE T 44. 300, XULHIE A4
BRI ER R, (BR T LB E RS
SE .

#®5 J2R~J5RIEEHHNEBR AHNRESIEE
Tab.5 The increasing rate of peak strength and drift ratio of J-2R~J-5R

LT Po/iN PeMATARE gy GeWHTARE on A
J-1 55.7 2.3 4,2
J-2R 70.2 26.0 2.6 8.8 5.1 23.0
J-3R 69.5 24.8 2.0 —12.8 5.1 21.9
J-4R 67.5 21.3 2.2 —7.0 5.1 23.3
J-5R 68.5 23.1 2.1 —9.4 5.1 23.6
%6 J-TR~J-1O0RIEEFHFHENEBHVRBTIEE
Tab.6 The increasing rate of peak strength and drift ratio of J-TR~J-10R
P83} -6 i+ -6 . AT -6
kil Prowc/EN % Ohec/ Y4 k% 0/ % Rt %
J-6 71.4 2.3 4.4
J-7R 75.8 6.2 3.3 54.9 6.7 41.5
J-8R 75.8 6.2 3.3 60. 4 7.0 44,1
J-9R 72.6 1.7 3.3 57.7 6.9 42.3
J-10R 79.6 11.5 3.5 45,3 6.3 49.4
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Fig.6 The back-bone curves of J-6,J-TR~J-10R
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Fig.8 Back bone curves of the load and CFRP
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Fig.9 Back bone curves of the load and BFRP
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Fig.10 The use ratios of fibers by different methods
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Fig.11 Strength increasing rates by different methods
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