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This research presents the seismic strengthening of a reinforced concrete
structure which had not been designed for seismic resistance. The studying was
focusing on analysis of an existing structure and selecting of a strengthening
method which consider influencing factors with construction. An existing
moment resisting frame system had been selected and analyzed by equivalent
static method according to design specification for seismic resistance (DPT.
1302-52). Results of the analysis showed that over 60 percent of all columns were
not satisfied and have to be strengthened. Steel Braced Frame has been selected
for strengthening. As a result, the retrofitted structure can be safely used in
comply with seismic specification.

KEYWORDS: Moment resisting frame system, Steel Braced Frame,
Strengthening
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Seismic response’s coefficient (C)
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R Response modification factor
1 Importance factor of building

way C, awspailanlaitosndt 0.01

Stability of building due to lateral forces (S.F.)

Safety Factor against overturning (S.F.)= Mo LX% >1.5
| M Spn (3)
Tned M, Resisting moment against overturning
M,, ~ Moment due to lateral load
w, Total weight of the building
L Length from center of left column to
center of right column in the direction
parallel to lateral load
X Floor number (x = 1, 2, ..., n)
n Number of floor
F Lateral load at the x" floor
h, Total hight from ground to the x" floor
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Details of the building

Size, width x length x high  11.5x23.5x 17.15

(m)

Number of floor 6

Materials properties (ksc)

Concrete, f! 210
Round bar, F, 2,400
Deformed bar, F, 3,000

Live load (kg/sq.m)

General area 200
Corridors / stairs 300
Concrete roof 100
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(1} Moment Frame System
(2} Braced Frame Interaction System

(3} Building Frame System

(1} Steel Bracing

(2} Bucking Restrained Bracing
{3} Shear Wall

{4} Steel Jacket

{5} Ferrocement Jacket

(6} Fiber Reinforced Polymer
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T =0.02H
=0.02x17.15
=0.343 s

- 970 1BH.1302-52 [7] lo T = 0.343 s
Sa =0.131g
For ordinary reinforced concrete, moment resisting
frame
- Response modification factor, R = 3
- Deflection amplification factor, C, = 2.5
- 91AsANAIAYTEAU 2
Importance factor of building, | = 1
- Type of soil = E (very soft soil)
- Seismic response’s coefficient
= 0.131g (1/3)
= 0.044g
= 4.4% of building weight
- Seismic Base Shear
=0.044 (1,111.97)
= 48.9 tons
avdeulunanAvesenAs

P cu AY
179N 2 LLﬁQLLagiﬁJLﬂumﬂmW%u 1 %adaﬂmiﬁl’lﬂiﬂmﬂiu

ETAB szuulAsId319 moment frame

Load Case P VX VY MX MY
tonf tonf tonf tonf-m | tonf-m

Dead load only 1,111.97 0 0 - -

Eq. along x axis only 0 -48.9 0 0 -496.5

Eq. along y axis only 0 0 -48.9 496.5 0

_LI11.97x11.5

= = 6,393.83 ton-m
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Floor é‘xe 5): Ax h, Ax / hsx
No- (mm) | (mm) | (mm) | (MM
6 36.37 90.93 12.64 2,800 0.0045
5 31.32 78.29 18.74 2,800 0.0067
q 23.82 59.55 24.86 2,800 0.0089
3 13.88 34.70 18.82 2,800 0.0067
2 6.35 15.88 15.69 3,200 0.0049
1 0.07 0.18 0.18 300 0.0006
Base 0.00 0.00 0.00 0 0.00
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Maximum relative story drift between floor
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Floor Ax hsx Py VX 0
No. (mm) (mm) (tonf) (tonf)
6 12.64 2,800 123.94 10.43 0.021
5 18.74 2,800 336.00 25.15 0.036
4 24.86 2,800 547.16 36.37 0.053
3 18.82 2,800 761.25 44.19 0.046
2 15.69 3,200 981.24 48.64 0.040
1 0.18 300 1,111.97 48.9 0.005
Base 0.00 0 0 0 0
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Floor é’xe 5x A, h, | A /h,
No. (mm) | (mm) | (mm) | (mm)
6 6.15 | 15.39 294 | 2,800 | 0.0010
5 498 | 1245 3.35 | 2,800 | 0.0012
q 3.64 9.10 3.43 | 2,800 | 0.0012
3 2.27 5.67 3.01 | 2,800 0.0011
2 1.06 2.65 2.38 | 3,200 | 0.0007

1 0.11 0.27 | 0.27 300 | 0.0009
Base 0.00 0.00 | 0.00 0 0
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