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Bk B4 R 5 & "% 1 80%

P | EWET | B TR | BURBESY | E% R R ¥R R

AEgied | EmRged
ND 94.08(tf) 3.0% 4.0%

1ST
0S0Q 70.72(tf) 1.0 % 1.4 %
1S0Q 73.82(tf) 1.4% 1.8 %
5
e 0S1Q 77.06(tf) 1.3 % 1.4%
1S1Q 75.10(tf) 1.2 % 1.4%
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Strain Gauge
(a). Double-square hoop
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1 E { B ) o t;.—- *—'-\
HY/A\P/AMVAYS7AN
<oof Jf \ \ /A (a). ND (b). 0S0Q (©). 150Q (d). 0S1Q (e). 1S1Q
Josa [ g e o Ny
0.2 -
ey N Y Fig. 10. Stress ratio of the reinforcement.
ala2a3adaSa6bclc2c3cdc5c6b1b2b3b4b5b6dl d2d3d4d5d6
Strain Gauge
. Table 3. Average stress ratio of reinforcement near the opening.
(b). Stirrups (1S-Group)
S OSIQ —a—a OSOQ wa s Specimen 0S0Q 1S0Q 0S1Q 151Q
12
1 - - - -— - - Stirrups 1.00 0.79 1.00 0.93
[ A |
%048 § \ \\/ LI i Inner hoop of double square hoop - - 1.00 1.00
B/ O
\i 04 K L —" Total average stress ratio 1.00 0.79 1.00 0.965
Soa ol s L
02 }
0 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 PR 2
al a2 a3 a4 cl ¢2 ¢3 ¢4 bl b2 b3 b4 dl d2 d3 d4 R
Strain Gauge

(c). Stirrups (0S-Group)
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__________________________ 1
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Fé‘{a gﬂ%ﬁ &i&’ B &&7}1‘} (tf) —L%l E&%t’_’i
35l o N
2H2U AN e 71.95 4.0 %
T 3L RO .
OHAT 7 ‘ f’f . - B 71.9 4.0 %
53t s A .
1H2U iwis He 72 3.0 %
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K H?*&%'iﬁ 4 K3 E (tf)
LA | 7 B E(t)

Beam-type |Frame-type| AlJ-1999 | AlJ-2018 |i& %3t & ;¢

2H2U 71.945 170.15 16.51 86.9 59.58 61.053

2HAT 71.897 170.15 16.51 75.92 59.38 59.65

1H2U 72 170.15 16.51 [7.26 60.17 64.78
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0. | Dgo | FMBAHLTAR | T ¥ PR HATR
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i+ i T i
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At 5 5% FiuRsd AlJ-1999 ,
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(g
Fig. 7. Construction procedure for CFRP strip plates: (a) grind concrete surface; (b) apply epoxy coating; (c)
bond CFREP strip plates to concrete; (d) sand bonding area for the steel anchor plates; (e) drill and clean holes
for chemical anchors; (f) apply epoxy to CFRP strip and steel anchor plate surfaces; (g) insert chemical anchor
bolts; (h) fill with epoxy.

Displacement (mm) Displacement (mm)
-150 -125 -100 -75 -50 25 0 25 50 75 100 125 150 -168-147-126-105 -84 -63 42 -21 0 21 42 63 84 105 126 147 168
150
125 1
108 |- ——ND 08
€ 55— mo 06
@ 50 —a— CFRP.N v 04
g 25 e CFRPE g 0:
0
E 25 —e— CFRP_ES 2 02
g 50 > 04
= 15 < 0.6
@ 100 = 08
-125 -1
-150
8.0% -6.0% -4.0% -20% 0.0% 20% 4.0% 60% 8.0% 0% 60% -40% -20% 00% 20% 40% 6.0% 8.0%
Drift ratio Drift ratio
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Fig. 10. Lateral force-deformation envelope curves: (a) original tested results; (b) normalized tested
results.
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© (d)
Fig. 8. Force-deformation and envelope curve of each specimen: (a) 1HOU; (b) CFRP_N; (c) CFRP_E; (d)
CFRP_ES.

(@) (b)
Fig. 9. Failure state of each specimen: (a) IHOU; (b) CFRP_N; (c) CFRP_E; (d) CFRP_ES.
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