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ABSTRACT The current seismic design code prescribes that a structural wall should be designed as a special shear wall when the

building height is more than 60 m and its seismic design category is classified as D. However, the use of a special shear wall has a

negative effect on constructability and economic efficiency. In the present study, the seismic performance of a special shear wall and

a special shear wall with relaxed reinforcement detail was evaluated through a cyclic reversal loading test. The specimens were

constructed to measure the results of the experimental variable regarding the reinforcement details of the special boundary element.

Next, the seismic performances of a special shear wall structural system and that of a special shear wall structural system with relaxed

reinforcement detail was evaluated by methods proposed in the FEMA P695. The cyclic reversal loading test results of this study

showed that the performance of the shear wall with relaxed reinforcement detail was almost similar to the performance of a special

shear wall and has the performance which requested from standard. The results of the seismic evaluation showed that all special shear

walls with relaxed reinforcement detail are satisfied with the design code and seismic performance.

Keywords : special shear wall, special boundary element, FEMA P695, cyclic loading test, incremental dynamic analysis
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(a) SW-S specimen

Fig. 1 Reinforcement details of specimen (unit: mm)

Table 1 Details of specimen
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(b) SW-SS specimen

Boundary element
Ly (mm) Hy (mm) Ver. rebar Hor. rebar
Ver. rebar Hor. rebar
SW-S 1200 200 D10@200 D10@200 6-D10@120 D10@50
SW-SS 1200 200 D10@200 D10@200 6-D10@120 D10@65
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Table 2 Material property of specimens

D10 Cross- Tensile Yielding
deformed bar | sectional area| strength strength
(SD 400) (mm?) (N/mm®) (N/mm®)
Rebar 1 71.33 688.047 567.396 Fi 3 L | loading
ig. t i ist
Rebar 2 71.33 689.971 570.304 9. 5 Laleral foading nistory
Rebar 3 71.33 686 560.774
Fig. 2 Specimen setup (unit: mm) Fig. 4 Locations of LVDT
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(a) SW-S specimen

Fig. 5 Locations of strain gauge (unit: mm)

(a) SW-S specimen

Fig. 6 Final crack and damage distributions

(a) SW-S specimen (b) SW-SS specimen

Fig. 7 Damage distributions of special boundary element
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(b) SW-SS specimen

(b) SW-SS specimen
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Fig. 9 Comparison with specimen moment-drift ratio Fig. 10 Evaluation of ductility
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Table 3 Performance groups used in the evaluation

Basic Design load level | Period
config. | Gravity

Reinforcement
Seismic | domain detail

Normal
25F Special

Relaxed special
TYPE 1| High | SPC P

Dy Normal
35F Special

Relaxed special

| Nomal
25F | Special
SDC Relaxed special

TYPE 2 High
& Diin Normal

35F Special

Relaxed special

Normal
25F Special

Relaxed special
TYPE 3 | High | SDC P

D, min Normal
35F Special

Relaxed special
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Fig. 12 Elevation and floor plan of archetype models
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Fig. 14 Pushover curves of archetype model (Continued)
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Fig. 14 Pushover curves of archetype model

Table 4 Results of the overstrength factor(2,) and the
period-based ductility(x,) by pushover

Archtype models 0, oy
Normal 2.889 20.461
2SF Special 3.182 37.074
Relaxed 3.176 37.858
special
TYPE 1
Normal 2.669 11.333
35F Special 2.875 11.594
Relaxed 2.874 10.378
special
Normal 4.729 4.956
2sF Special 5.175 4.516
Relaxed 5.174 4513
special
TYPE 2
Normal 9.539 4.182
35F Special 9.829 4.070
Relaxed 10.581 3.989
special
Normal 2.925 4.496
25F Special 3.176 5.264
Relaxed 3.174 5.266
special
TYPE 3
Normal 2.643 3.144
35F Special 3.074 3.915
Relaxed 3.067 3.791
special
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Table 5 CMR (collapse margin ratio) of archetype models

Archtype models 5’” Syr CMR
Normal | 0.6328 | 02700 | 2.3435
5sp | Special | 0.9626 | 0.2710 | 3.5522
Relaxed | 2216 | 02710 | 28482
special
TYPE 1
Normal | 0.2746 | 0.1366 | 2.0098
3sp | Special | 04929 | 0.1371 | 3.5938
Relaxed | 1555 | 01371 | 2.9546
special
Normal | 0.0991 | 0.0619 | 1.5992
osp | Special | 0.1174 | 0.0603 | 19454
Relaxed |1 5e9 | 0.0603 | 1.8050
special
TYPE 2
Normal | 0.0445 | 0.0330 | 1.3497
3sp | Special | 0.0605 | 0.0330 | 1.8342
Relaxed | )79 | 0.0330 | 17538
special
Normal | 0.1460 | 0.1054 | 1.3841
25 Special | 0.2701 | 0.1055 | 2.5587
Relaxed | 016 | 0.1055 | 2.5068
special
TYPE 3
Normal | 0.0819 | 0.0585 | 1.3996
3sp | Special | 0.1413 | 0.0584 | 24178
Relaxed |36 | 0.0584 | 2.1139
special

Table 6 Summary of collapse results for special shear
wall structural system with relaxed reinforcement detail

Archtype Accept| Pass/
models ACMR| fail

25F | 2.848 | 37.85 | 1.272 | 3.623 | 1.73 | Pass
35F | 2954 | 10.37 | 1.37 | 4.047 | 1.73 | Pass
Avg. - - - 3.835 | 2.30 | Pass
25F | 1.805 | 4.513 | 1.278 | 2.288 | 1.73 | Pass
35F | 1.753 | 3.989 | 1.37 | 2.402 | 1.73 | Pass
Avg. - - - 2.345 | 2.30 | Pass
25F | 2.506 | 5.266 | 1.294 | 3.244 | 1.73 | Pass

CMR | ur SSF |ACMR

TYPE

TY3PE 35F | 2.113 | 3.791 | 1.241 [ 2.624 | 1.73 | Pass

Avg. - - - 2.934 | 230 | Pass
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