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ABSTRACT The detailing of transverse reinforcement leads to significant improvement of ductility with increasing confining core
concrete and shear capacity of RC (Reinforced Concrete) columns. Present seismic design codes strictly specify design provisions for
quantity, spacing and anchorage of hoops in RC columns. Particularly, 135-degree end hooks for anchorage of hoops can result in
difficulty of placing the transverse reinforcements. This paper describes experimental results regarding cyclic behavior of high-strength
RC columns with different anchorage details (90-degree, 135-degree, 90-degree and steel clip-type binding implement) of end hooks
to improve constructability. Results indicate that the seismic performance of a high-strength RC column confined with hoops with
90-degree end hooks and binding implemented is similar to that of specimen having conventional hoops with 135-degree standard end
hooks. Therefore, the use of 90-degree end hooks and steel clip-type binding for anchorage of transverse reinforcement in RC columns
is acceptable and can be considered an alternative to 135-degree standard end hooks in rectangular high-strength RC columns.
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(a) Binding method
D10 (L: 40mm) D13 (L: 60mm)

(c) Installation procedure

Fig. 1 Steel clip-type binding implement
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Fig. 2 Strain distribution, equivalent rectangular compressive stress block, internal forces in analysis of flexural strength for

a RC column section
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Table 1 Designations of specimen

Name Content
® |« Concrete strength (f,) 60:60 MPa

cu

@ | * Hoop bar diameter; 10:10 mm

Hook shape of hoop

Fr * Standard hook

ST 1 135° hook cross

® * 135° end-hook+90°
cl F'r end-hook with 1 clip

rr * One hook 135°+

HI another hook 90°

®

"® | Cliplea |

® Hook length 75mm  ® Clip location 40mm @© Clip length 40mm

(a) Clip length according to clip location
400

D10@75
(SD500) . P

300

Concrete cover thickness: 40mm
Concrete Strength : 60MPa

75
|

' D25(sD600)

1,500mm
1,100mm
300 1 .1.300

400mm
2,400mm
Zi_m_J
|
525

D10@150
(SD500

D22@200
[ (SD500)

D

400mm

900mm

)

1,500mm —

(b) Details of specimen

Fig. 3 Details of specimens
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Table 2 Steel and SK5M-S tensile test results

. . €, E.
Division (h/{fy’a) (1\/11011331) (mm/mm) | (MPa)

D10 546 647 0.0034 | 161,471

D25 649 790 0.0045 | 144222
SK5M-S | 460 600 0.0045 | 102,222

Note: f,: yeilding stress; f,: tensile stress; e, : yeilding strain;
E: elastic modulus
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(c) Longitudinal rebar strain gauge setup

Fig. 4 Test setup of lateral-loading experiment
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60-10-ST | 445.7 | 442.1 443.9 488.3 1.061 443.9 1.097
60-10-H1 | 4458 | 440.5 443.2 487.5 52.0 460.3 1.060 443.2 429.0 254.0 1.095
60-10-C1 | 4329 | 460.2 446.6 491.3 1.067 446.6 1.104

Note: V,,,,: an average of test result values in both loading directions; AZ,. ¢ predicted flexual capacity by KDS 14 20 20; AL, . ;s
flexural crack capacity predicted by KDS 14 20 30; V. ., shear capacity predicted by KDS 14 20 22; V..., concrete shear capacity

predicted by KDS 14 20 22

Fig. 5 Crack progress of each specimens
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Fig. 6 Lateral load-lateral displacement result and envelop responses of specimens
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Table 4 Comparison of displacement ductility ratio

Table 5 Shear distributions of element

Specimens A:1/ A80(:Au) :uA(Au/Az/) Specimen I/;L.test V;z.KDS V;.KDS V;.t,est VL.KDS V;ﬁtest
(mm) (mm) ' (kN) | (kN) | (kN) | (kN) | (kKN) | Vigns

60-10-ST 14.7 345 2.35 60-10-ST | 443.9 287.6 1.06

60-10-H1 15.8 344 2.18 60-10-H1 | 443.2 | 429.0 | 175 | 287.2 | 254 1.03

60-10-C1 14.3 35.0 2.48 60-10-C1 | 446.6 290.6 1.07
Note: A, : yield displacement of column as average of values Note: V..., total shear strength by expenment V., xps: total

in both loading directions; Ag: lateral displacement of column
at 0.8 V.. on descending branch of lateral load-displacement;

wa: displacement ductility ratio
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Fig. 7 Comparisons of final appearance and concrete cores and hook state at ultimate failure
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Fig. 8 Comparison of envelop curve, stiffness curve, energy dissipation capacity
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Table 6 Energy dissipation capacity by drift ratio (unit: kN-m)
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