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Failure Mode of Structural Components Considering Column Axial Forces
and Partial Masonry Infills for School Buildings Constructed in the 1980s
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Abstract

As earthquakes have increased in Korea recently, people are paying attention to the seismic performance of buildings
built in the past. Many school buildings in Korea were built based on standard drawings before the seismic design was
applied. However, since school buildings are often designated as emergency evacuation facilities in case of disasters such as
earthquakes, seismic evaluation and retrofit must be done quickly. This study investigated the failure modes among
structural components (beams, columns, and joints), focusing on 1980s standard drawings for school buildings. The effects
of column axial force, partial masonry infills, and different material strengths for concrete and rebar were considered for
detailed evaluation. As a result, most of the joints were found to be the weakest among structural components. Column
axial forces tended to make the joints more vulnerable, and partial masonry infills increased the possibility of joint failure

and shear failure in columns.
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(Table 1) Results for Type 7t 2,B5Y (Table 2) Results for Type 7} 7X
AFR =0 AFR = 10% AFR =0 AFR = 10%
Mode (kN) (KN) Mode (KN) (kN)
L R L R L R L R
V]- 89.54 89.54 89.54 89.54 V] 61.22 61.22 61.22 61.22
Vi 111.47 91.53 111.47 91.53 Vb 105.87 105.87 105.87 105.87
Vo 201.33 201.33 201.33 201.33 Vo 236.21 236.21 236.21 236.21
Ve 87.98 87.98 105.38 105.38 Ve 4754 4754 67.36 67.36
Ve 140.18 140.18 142.05 142.05 Ve 139.60 139.60 140.94 140.94
Note: f., =21 MPa, f, =300 MPa Note: f., =21 MPa, f, =300 MPa
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(Table 6) Results for Type “Lt" (partial masonry infills considered)

Material
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(Table 7) Results for Type ‘LI 1,4X
(effect of partial masonry infills)

Not considered (kN)  Considered (kN)

Mode

L R L R

V; 39.59 39.59 67.02 67.02
Vs 4147 4147 79.59 79.59
Vip 177.05 177.05 354.11 354.11
Ve 55.34 55.34 95.59 95.59
Vie 123.76 123.76 123.76 123.76

Note: f., =18 MPa, f, =240 MPa
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(Table 8) Results for Type “LI" 3,6X
(effect of partial masonry infills)

Not considered (kN)  Considered (kN)

Mode L R L R
V; 56.55 56.55 77.78 77.78
Vb 4147 4147 64.06 64.06
Vb 177.05 177.05 285.01 285.01
Vine 8258 82.58 114.80 114.80
Ve 14691 14691 146.91 14691

Note: f., =18 MPa, f, =240 MPa
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