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A study on the effects of reinforcing materials for
bending and/or shear strength of R/C member

Yamato KITAZONO! and Takahiro TAMURA

Abstract

The durability of a concrete structure is improved when cracks in the concrete are dispersed and their
widths are reduced. The fiber reinforcement sheet is one of technology dispersing a crack. Also, it is well
known that more reinforcement rebar (called cracks control rebar) disperse the crack more. However, it
isn't clear the ultimate bending and/or shear strength of the member reinforced by such reinforcement
materials. Here, the ultimate strength and fracture state of such member was observed by a bending test.
In this study, seven types of specimens reinforced by glass fiber sheets or by crack control rebar were
tested. In this condition, the increase in the ultimate strength of the member by a reinforcing material was
confirmed. In addition, the accuracy of the equation for the ultimate strength of the member reinforced by

glass fiber sheets was confirmed.

Key Words : glass fiber, reinforcing materials, disperse the cracks crack control rebar

1. Fif

W, a7 ) — MEEMOREMENERS
NTCWBEIRICH-TC, SfFar 7 U — MESIC3
ETHO0VENBREE 2> T0D. 27 U —hD
PR E, BT ONRVWIREOUERUIER 27 U —
MEEMOTIAMIR X 7o s 5.2 5. EROEE
IR T, B E R Lo CTEESN TN 5.
Z0H, 2y V— MIECIHET LY,
HEEREAIMERAL, 2o7 U — FOMUREH B
BEOUENIRET D, k-, HEEMIZIT BHMER
FRICE DBEOCERUZBILTY, FTix%3~4 D
IBICRET DD, TNHEERPE LWL X T
5. ZRBICH L TEL BN TV OUENA DT
WZH, Hx UEESIICEEROUENERESH LS
LEBEMREL DN TS, FIZIE, kiR —

FERWT, OUERESB ST T8 TH D
2, DUEMEDHESRAZ LI2LoT, EERLD
LT, 27 U— MESHOMAME R ES TR0
Thb ", B Tl ED O b B Ch B H
TABHEMER END Z ENEL, a7 V—rOW
ERICERE L CHBED RN K D I T Vv VRO 5
ARHEDBRZE SN, DOUBIMASBO BT, Lv—8
DOEREPEATHD. LrL, bR D
RS O, AN AL, ChEEER
BB 2 HEDPHL SFU TR,
ZDXHREROL &, A TITITRE LTD 3
Ao 7o Gkt (BRfr a7 U — MBI x5 e L
T-EEE SRR AATY, MM Ko TOUEINE 5
WSV CHITRBREEZM L, FOMT, AWM
FNTOWTHER LT, 77, ASTENER Lt
ERITEGTE BT OV THREE LTz,

ORISR THEHI 2 A
LR TR

I T 3w M AR AR



62 JbB KFn - BA FESL

BB HE

D16 x 1800 x 24 (3% 2R £7 i)
-

BE OGS HE

H SR
D16 x 1800 274 (5§ 4 57 ) $BOT A @16 (R 8) $65.1000) v 5
i %5
- (250mm IF » F)
HEHEUVT A @16 (el $65,1000) > 5
L | % &
(150mn & F)

= 1 HEAEOM RS

a7 U—h
JEAEIREE £ (N/mm?) | 20.7
k%5 (D-16)
| B IEMRRE S (N/mm®) 399
B IEBREE f« (N/mm®) 559
2. EERE
2. 1 gEREEH

~HEITAER 2, 000m, AR E 1, 500mm, 1§ 200m,
B E 300m OEFHRE L. SausttoRBEN %X
LORT. R U — hOME 3 BIzRIT3
BREEIIR LIORT. H T AMEOHERRII SRS
JBDOD-16 DERFH 2 A& T aHde L 912 T A
— & 2FEEL, 1HE, ftA v a4, 2ED3
TR CEE L7z Sighih OHERERIT ¢ 16 OFSMIC
(65, 100) ZZRE (250, 150 mm) (ZE}E L= b D% H
JUZEE L= (E 22H).
2. 2 EBAHE
2. 2. 1 3EREER

BEE 10X e AR LB 8 A 1T
7=, ASRBRCIIEFDEEL 0. 25m/min & L, 5EEROIC

4m FREFIRY , ZOBEDOOUVERUWER R S HER LT-.

No.34 (2010)

BRI 5IEABROKRT

2. 2. 2 HIFHER

HTEARERL, 20X OIAET 7 Fax—F
ZHERAL, 45EmEIToR. TRTOERTEAM
AN b a/d=3.0 & Lz, EBRCIE, FERAT Y
TANUHROEN, OUBNOREEZHEL LT

X2 SEBRYEE (4 mhiTH)



EREG= 7Y — MESRAERO il 1 B OV A W RIS B DTSR

®2 YRS

Rk

HER 5

SR

£
5K

Gl

%%

MR N-1 [D-16

L

G-1 D-16

A7 A — b

1EGMES—B)

H 73 G2 |D16

A7 A > — b

HEA » v = T

G-3 D-16

A7 A — b

2E@EMES— N)

R-65-250 | D-16

gk GLEA ¢ 16)

65mn Y > 2'250m &’

R-65-150 | D-16

HiEk

gk GLEA ¢ 16)

65mn Y 27’ 150m v’ v F

R-100-250| D-16

gk G ¢ 16)

100mn U > 27 250mn &> F

[NGH SR [\ | VR | G R | VR | S

R-100-150{D-16

EigkAGLEA ¢ 16)

100mm J > Z'150mm ¥° > F

3 HAMMS

ETaES

o fved

Bd

Bp

Bn

Basd | VY %(kN

Pv(kN)

N-1 0.503 |1.477

0.779

1.000

1.217 | 29.59 | 59.18

G-1 0.503 |1.477

0.779

1.000

1.217 | 29.59 | 59.18

G-2 0.503 |1.477

0.779

1.000

1.217 | 29.59 | 59.18

G-3 0.503 [1.477

0.779

1.000

1.217 | 29.59 | 59.18

R-65-250 10.503 |1.500

1.033

1.000

1.217 | 34.16 | 68.32

R-65-150 10.503 |1.500

1.033

1.000

1.217 | 34.16 | 68.32

R-100-250]0.503 |1.500

1.033

1.000

1.217 | 34.16 | 68.32

R-100-150]0.503 11.500

1.033

1.000

1.217 ) 34.16 | 68.32

B, ARSI AR
B, : BT BT B
Pt EAMTHERECERD

2. 3 WhEER
2. 3. 1 BFAH

A OBTRERT L, UTFORO) Y CTRET 2.

Mu =(As.fyd_A_;'f}:d)'[d_(a/zg]
+ A, fr-ld-a
ZEC;

M, RIS A, : BIIRSEE

) @

A, SRR S SRS AR

fra - RIS IEE

d'  ERSRERORS

a 327 V— MNEEEER T 2y /&S
2. 3. 2 HAERAD

d - FEs

DT IR EREC 2y E, oK

B AV CRHE LR BB AN 23 3 10R T
ZIT, RAMTIAY,, 1, AR
HSERH OV ANV, T, R ICE .

AVAS

Vyd =Vcd =ﬂd .ﬂp .ﬂn.ﬂa/d.f.vcd ‘bw‘d/yb (2)

Foa =02 fs (N1 mm?) 7L, £, <072

B,=47d (d:m) B,>150881% 15275,

B, =3100p,

p,=4,/b,-d)

B, >15 054, 15175,

B, : BiTASFHICEE T D4R
V. : B AT

yd

B.a =0.75+1.4/(a/d)

B, =1+M,[M; B, 2 20mtz2 135
B, =1+2M,[M,; g < 00gAE0 255,

i o)
g, | EHESOE B, : $kHOE
B, WHOE Boja : EAMTA SAHOE
b, : MEHROIE S BREHERBaE
M BEHETE—X b y, 10
#4 5ERBRER
B A WMo | O0EIR
&5 FEE AE
] SRR

ks p=0.661% 2%

G']. = Y &i7n 41:

G-2 €=70 6?;2‘3% 4%

G-3 ) 67
R-65-250 575
R-65-150 | Higkfs 64
R-100-250 | p=0.996% 5A
R-100-150 57

63

I TR S EM AR



64 JEE K - HAY FESA

x5 WEE—N
HEER R AT D | BT R T (KN) [ AMTRERT EN) kEE— R
5 FRIH (&) (B2 i B
N-1 =0.661% 58.37 59.18 iiikps ity
G1 . 58.37 59.18 ™ 1 F
G2 H 7 Wit 58.37 59.18 i o i
p=0.661% s
G3 58.37 59.18 #h 1S # 17
R-65-250 77.29 68.32 & AW #h 1 F
R-65-150 ik 77.29 68.32 AW [ A B
R-100-250 | p=0.996% 77.29 68.32 AW (A
R-100-150 77.29 68.32 &AM 1S
N N1
61 G-1
-2 G2
SR T,
63 63
R-65-250 R-65-250
I RS
R-65-150 R-65-150
R-100-250 R-100-250
| (= Ty
R-100-150 R-100-150

B3 OUERUREL (5 I3ER%, TSR

No.34 (2010)

4 DUEFURIL (T8 %)




Gh T 7 U — MR B 1 R ONE AW TR S RIC B3 AR SR 65

2547 (mm) 25 (mm)
G2 G-3
100 ' ' ]
80 i
§60 E
L)
1E40 i
20| i
10 20 30 0 10 20 30
22 (mm) 237 (mm)
R-65-150

R-65-250

10 20
ZE{V7. (um)
R-100-250

30

30

ZEVE (mm)
R-100-150

X5 fiE - 2L

3. EBHER

3. 1 SERHER

RAIBIBRBROBRE . £, 55ER8E (4
ebb, HITRERED OOUERIRREX 31w
SR OHEETIL 2 RDIEDIE WV OUE AT A L
7o, Fiz, BT ABHEFERTIIO— b LEOBAITN
Thb4AR, 2ETHE, OUERT6 RZoE I,
ESTR CIXOUERUL 5 ~ 6 RzHBE -
3. 2 HITHER

3. 2. 1 BBk

FHEAEOMIEE— R2£R 51T, SR EOHFR
BBEOVUENRRA R 417, 2 2hodEts
D AER AU TIORT.

TR R » 7SRRI B L Ci3s IR DO
VEDMER LTV O N1, 6-2, 6-3, R-100-150)
b ol OUBRSHRRCRAE LIz bOngh o
77(6G-1, R-65-250) . R-65-150 & R-100-250 {ZRH LTI,
AMROBERM & FRRICSHEF RO OUE LR LT
WS DRIZSTZR, BRLOHEKRE & BIZERD OO

TR T3 5 S P AR e A



66

B KFn - EAS BERL

#6 EB—AL MU

BERE e .
2 PoleN) | Mb(N - o | VN -em) | Mb/Mu
N1 58.11 1830.47 1838.81 1.00
G-1 62.64 1973.16 1838.81 1.07
G2 64.50 2031.75 1838.81 1.10
G-3 69.09 2176.34 1838.81 1.18

R-65-250 76.38 2405.97 2434.71 0.99
R-65-150 81.75 2575.13 2434.71 1.06
R-100-250 75.75 2386.13 2434.71 0.98
R-100-150 78.24 2464.56 2434.71 1.01

P, i BOHETE M, REET—A L NERID

~NEFRELTNE, RO ANREICE -7,

W ABHEOHEEI TS OUENORSEIC L B E
FERIDESEIZ I VIR L, SO CI3mREH
ICERDOUBINDSRAE LD b o7, 416E
HITOUSENSSSZ LT, TS h -7
3. 2. 2 FE-&EH

SATELIRTER & Z2rhERS BRI B 7= & DRAR
ERSITRYT. AT AGHEOHERIZEE L QI 381
BOTEBEINEEI L TWAZ LR TE 5. Eigkis
OHERFIZE L TEAD OUEINASRAE LA
(R-65-150, R-100-250) |&# Dfth DA (R-65-250,
R-100-150) & LR LT, ZE(LOHODMERHNTIZAR
LT LDPHERTE D, T, BEHOMERE IR,
HHMERTE D L OITRREN 2 7y T D Z L3 0H>
5. ZHUIHERIRO R TEIE U7 Bk AR Lz

BED IR & THRBDSER LIZRED R TH D L HETE 5.

3. 2. 3 ik

FEBATRIT B30 A—Z RUOHITE— AV hORF
EEENR ? LOT—RA L MUERORERZFE 6 1T~
ERETHDL M, BEEE—A L M) 2HRETHD
M, GEHERIT) CElo 7B T — A L MR
B35,

FEAE Ch SR BIII I, dTREE L5
BEEELELOTHY, BITHEOREELE 1 21
[El%. £ CTOHERIECHITBIENET Lz, T—
AV NHEHEN 1 %2 EES T 0NN & D
WT&EB.

4. #5R

AR THROIIFERLY, faalFIoRT.

No.34 (2010)

M, : BRI

(1) SEIOFMETIE, HTAHHE—FDA v =]
MR X DREIT L A CHERTE Y, — btk
BEHoT I & CHETOM e HERT5Z &
NTET.

() %Te, HIA S — M 2mpR LRk clge
TS, SEETRO b O TR 2 ATl
AMTRREEICE Y, & HICRABNC 535 %
FEEL WD EAHERTE T

(3) EngkABAETER R-65-150 & R-100-250 (238U VT, #kF5
PERITELCVD I DGR TE 5720, BT
BEICE -T2 L IR OUBNBARE LT LB
Zbivb.

(4) SRR CITY oV OREE T A LIk
S THWRRIBRIZENE LS 120, ThHE2ERE
LI BERA BT AUENRDHS.

Xk

1) BEEK : 87 U — M O OUEINAER
MERRIZEES ARIGE, WAk 19 REEfEI L T s Ry
SRR UEE,  pp.233-240, 2007.

2) EREK, EREIL : 857 U — Mg OO
OB AyEEREIC R A5, (b BARRERR%
fifs#ES 2010 FEERS, CD-ROM,2010.

3) M, HEfEE, EEE, YHEER : RIS
avy Y—hIZ, BEEHRRS, 2003.

4) TARFES a2y ) — MESERSE -3REHR, 2007.

(2010.9. 21 =1)



