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Application of Seismic Retrofit Methods to R/C Structure Made of Low Strength Concrete

Yasuhiko Masuda Hideo Katsumata
Kohzou Kimura

Abstract

The “CRS-CL” Method is one of the most common seismic retrofit methods undertaken by OBAYASHI
Corporation for column members, where the applicable concrete strength is in principle over 15N/mm?.
However, it has been reported that concrete strengths of about 15% of R/C buildings that need seismic retrofit
are less than this value. Thus, the purpose of this experimental study is to determine the structural performance
of low-strength R/C columns retrofitted by the CRS-CL Method. The test results are as follows. Retrofitted R/C
columns with a concrete strength of about 10N/mm? showed performances as calculated by standard formulas.
Furthermore, the restriction of axial force of retrofitted columns is relaxed for such low strength concrete
members.
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Table 4 Fi)ll=NOw#EE M

Estimated Shear Forces by Arakawa—Formula

i e T A e e e
LcS00 244 242 222 1.01 1. 10
LeS LcS03 278 268 247 1. 04 1.13
LeS11 353 321 300 1. 10 1. 18
LcGOO 282 293 256 0. 96 1. 10
LeG LcGO3 343 327 289 1. 05 1. 19
LcG17 477 415 376 1. 15 1. 27
Table 5 FEMflFE I
Bond Etress of Main Bars
ECES ESA FHEfE F/EE
in T bu out T bu ave T bu T bu ave T bu/ T bu
LcB0OO 1. 14 1. 66 1. 29 1.23 1. 05
LcB03 1. 18 1.78 1. 35 1.29 1. 05
LcB17 1. 30 2.33 1. 60 1. 59 1.01

in T bu, out T bu @ LAVEIVHRI A,  BEAE ES AR O R

KRGS EE (N/mn®)

ave T bu @ —FINCHL &7 X5 D KT )RR 305 71 HE (N/mn®)

Table 6 Wit s R
Fiber Model Analysis

ES YT BTN I IS i R—
s Quu__ [ (Table3) | Quu(rib) %/ b
LcC00 213 198 1.08
L.cC03 222 167 214 1. 04
LcC17 285 263 1. 08

Bwe SN pE5EME 16%) 1 mean R)i%, LeB U —X D
RER RIS L CIE, fliROAEemiaEIcEb 59,
JERRFMT DR L I oTz,
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L7z, B7 7MW A M L7 LeCO3mBR ks LUy — b
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DWVTH T L DRI % LcCOORRBRIA & RIFRIZER
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EO#EWEI n 2048 T 5, 55 500 TG 150
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Fig.117 O fEdih D L 896 Wil D e 13X, #HRATO 30 0. 30 14.0 1. 48
40 0. 40 15.6 1. 64

a7 — NREAFe, MiiRgo a7 ) — MREAZFC



KA T No. 71 MHEMIR TIROMBRE = > 2 U — MRIR A~ I

& LTRRCR A TR Lz i d =7,

n =0.4xFc’/Fc (7

7, RSN R R L T BRI 0 nE R T,
¥, Mixzr s U — MREZLITRLEER, KRET
B HIRBELIEIRE2S ) — XHSIERBETH D DT,
g ) — XL LTELEDTRLE,

B e LT, £ U —2L bpwe o w=1.61(N/mm?)(pwr
=0.1%) Tl 2 > 7 U — N OSREE T BHE A i KT A
SR otz, LrL, pwr ow>3.0(NImm2)DHHHE T
a7 ) — MREICLVETIHL OO, #Him= s
U — b OFREDHERN A G, FRHARTRED S OIZITEE
EIRBREOWRNA LT, SREDOHRNAE U B #AE
F— B DR ID Hpur 0 >2.0(N/mmA) & LT, i/
THREIC L VRO TR B A X IR T,

53 EALLHIEENXDORE

EBROEREND, UTOXERET D,

a7 — MREEAFe=10N/MM?ERETh S L X, CF
RP> — Nfig#tk O#h /1 lIZLL T O T

54 REAOBEESMHEDORI
REXROBEAME, FIHROLCY Y — X% HW THREE
T 5,
LcCO3(E 7 7 & X )il iAds L OLcC17(3/E % & )ilhk
RIZOWTEHET D LU T ORBRE/HD,

LcCO3(E 7 )

P, = 0.000555, o, =1610 (N /mm?)
POy =0894<2 L0 . 5=04
LcC17(3 &)

P, = 0.003268, o, =1610 (N /mm?)
Pui O =5.26(N/mm?)
n=526/0+0289 =058

Z OFHBERRE L Fig. 8D ERFE R A ki 5 &, LcCO3
HERIRIL, FRERER S 1 =0.65F T, KMt /1 K& OE
JEIIINTH ST D80% LA FIIE T L7z & & o EME T /A I1L

40

B TE 5,

LZEBEDOS Y —X 40 LEREQLY—X

3% O :CFRPER I I O : CFRPH; I
30 S e T I e it E—T
pwfo-fd§20) & %; E 2% e _gg r E 25 - _:238 I
—04 R S A S0 F R ST
n §15 /— e 0 | §15 00 | -
pwfo_fd>20)k%y e 10 K mm 7777777777777777777
o 5 s
5= P @424-0289 N . ) ‘
4 5 6 0 1 2 3 4 5 6
ZZT,
40 Sy—
" _ ‘ EEEQLU—X| 40
e BEHHES — R ORI | CETIETES
—40
O IRFMHMES — P OFREN/mm?) Lo Fo —30 || ¥
S5 F-- 20 £
— Mmin(E 2 =2 AT
oy =MiN(Eyéy,~0oy) 2 00 2
3 15 i 15
10 10
., SRS — b ; ;
BV > 7425 (N /mm?) 0 0 :
0 1 3 4 5 6 0 1 2 3 4 5 6
SAEE (h) SAEE ()

&y IRFEHAES — N OBERHEFL(0.7%)
oy RFEMES — R D
JHKE 5 SRR EE (N /mm?)

n0.7 B ERED 0.7 LEAaEQ

Fig. 10 JEfiIt 1 — $nE OS2 BELR

Stress—Strain Relationships

0.7 1ERED

06
0.5 -
0.40——o—5 &
0.3 Pu T u>20L X 0.3 | PuTg>208E ——-| 03 | P O > 208 X
0.2 | 7=py,0 /270 +0.393 0.2 | 7=pPu0cy /30 +0.335 0.2 F-7=pPu0oq/18+0.280 -
o1 O T o1 Fr
0 0 0
0 2 4 6 8 0 2 6 8 0 2 4 6 8
owfowy owfowy owfowy

Fig. 11 #ifi/7Hb-CFRPAf58 &%

Axial Force Ratio — CFRP Reinforcement Relationships
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