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Experimental Study on Seismic Retrofitting Methods for School Building
using Aramid Strip
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Abstract : Most of the school buildings were built before the seismic code was established. To consider the sunlight
and ventilation to the partition walls are built about Im height beside columns at typical school buildings. For the
reason, columns which is consisted school building occur brittle failure shape by the reduced effective depth. In this
study, experimental test for retrofitting effect by Aramid Fiber Reinforced Polymers(AFRP) strips on masonry infilled
reinforced concrete(RC) frames is performed. The test results were to ensured enough time to evacuate due to the
enhancement of ductility and strength of school buildings to withstand earthquakes using AFRP strips.

Key Words : school buildings, masonry hanging walls, reinforced concrete(RC) frames
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Table 1, Seismic design status of schoo! building

the number of buildings total area
seismic nonseismic seismic nonseismic
design design design design
2,482 15,305 16,334,960(m’) | 52,511,650(m")
13.7% 86.3% 23.7% 76.3%
total 17,734 total 68,846,610’
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(a) (b G
(a) door and masonry hanging wall, (b} masonry hanging wall
(c) masonry infilled wall
Fig. 2. Masonry infilled wall type in RC trame structure,
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Fig. 5. Dimensions and reinforced details of test frames(1/2
scale),

Table 2, Test specimens
Specimen
MN .

Reinforced positions

MC column

MF column-thanging wall

1
2
3
MN
Retrofitting locations
If N:Non-retrofitting

CRetroﬁt to Column
F:Retrofit to Column and masonry wall

M:Masonry
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Fig. 6. Details of AFRP retrofitting on structures,
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Table 3. The mechanical properties of AFRP material

thickness | width area elastic modulus umT;t;gtfﬁlsue

(mm) (mm) | (mm°) (GPa) (MPa)

14 50 70 61.2 1,600
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Table 4, Summary of test results

spec ' initial crack yielding point maximum point
MER | [oad(kN} | ratio(%) | load(kN) | ratio(%) | load(kN} | ratio(%)
MN 473 1.00 §1.82 1.00 98.69 1.00
-50.38 1.00 -87.37 1.00 -122.25 1.00
MC 51.96 1.09 105.75 1.29 118.98 12
-81.73 1.74 -122.26 14 -126.0 1.03
MEP 48.46 1.02 102.39 1.25 122.36 123
<4766 | 095 | -119.16 | 136 | -141.79 | 116
ratio* : load of specimen(MN) / load of specimen(MC,MF)
150 ..........
100
= 50
=
§ 0
~ -5
~-100
~-150 ' : AR -
-60 -40 -20 O 20 40 60
Displacement{mm)

Fig. 9. Comparison of load—displacement relation curves,
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Table 5, Comparison of ductility

yielding R .
; ultimate point BN
X point p ductility ductility
specimen - - fact factor
displ. load displ. atior for MN
(mm) (kN) | (mm)
MN 9.85 78.8 16.68 1.69 1
MC 69 95.18 272 3.94 233
MF 7.62 919 23.88 3.13 1.85
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Table 6, Retrofitted effective

. MN MC MF
Strength(S) 1 12 1.24
Ductility(D} 1 233 1.85
Energy(E) 1 340 3.50
Stiffness(T) 1 L4 1.25
RE 1 8.57 6.46
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