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Size Effect on Plastic Deformation
Behavior of Reinforced Concrete

Beams under Uniform Flexural Moment

Sachio KOIKE

In this study, the variations of moment-curvature relationships of reinforced concrete beams of
various sizes under uniform flexural moment were examined The size effect on the compressive
strength and the complete stress—strain behavior of confined concrete were also examined by using
a stiff compressive testing machine.

The following results were obtained : 1) Strain at the maximum stress of confined concrete
increases with decreasing size of specimen for the large percentage of transverse reinforcement.
2) Moment-curvature relationships of reinforeced concrete beams are affected by the size of beas,

i.e., the moment—curvature relationships of large size beam specimens are rather brittle compared

with those of small specimens.

1. F2AhE
RCEHPHEMOEBR TIX. TFVEREKIZ L
BEBMFE. LibIhsnitRisliehitc
ERICEINZZLHBW, 2221 —FOKHIR
Bid, BEFRFICE>TARELBEL B0, Bhi
EET->LHEDRCEMOBIEERESH L. HR
WFEICE > T LV HRT 2 LOLEZ LW B,
FE B ) - X% [1] T, BhRfEsh
12aY 7)) — FOREE L BEEBEEHICOWTHEN
TRER. B STERI RS A LR, Lkl T
ZhBAEZINLHITE 2175 R CROBELHEE)

BRI

bt ETERICk > THEBT 2 THRIEND 5,
ARTIE, ERBREINLCEMIFERITLIRCE
DEHREREH I R TEAETEOBEIZOWT
mEd 5.

2. EBAE

2.1 EBRoOBE
HEETEL HIT S BN RL 2 RCRBOK T
KB, BICRCROMIFEESENa> 2 ) -+ %,
BLASGTEREINT 2 ) — AR
EMEERZ T/, R— 112, RCROERE
Hxrd, RBRERE: UTHAKOTE (bx h,
Z2 b BETREVWhDI2, b BEW)



108 N
HIT o (BB y FX: BV TS
HTHRR) BLUBIBRSKMHLEZ & D HITF, #HEE
O~FEIE. BV hH$14.5,19.4, 25, Ocad 3T,
BIE L BRI XIkh/2, h/4B XUh/8D 3. &5t
IthEFHEFLL, CNHDRTIISI®RGEHEp %
21% & L7z, 23, h=19.4ca, HIESH
R h/2DRTp%1.4L2.8% D24, h =30. Ocn,
HITSHEBLI1OR T =2 1%DR % kML
. BELHRIE. B SHRBXPREVDL/2
D (X=h/2) THIELHBENH 0.3%L %5 XD
2. TEOREL 2 RRBET L I2HKHREER L,
B — 1 2RoBEHRO—FERT. Syt
PHTEBR YL L7z, SEREIERICIE. SDI0RB&KD
D10. D13, D163 K UDI9% BB HITIEL T2~4F

i T

ERA L, BOWAR RS P, A BB IBE
WEDTHITHITLFE HIESBHS 1. 2% E L7
XI5 ICERBELL.

F—2(2. RCRLHETEELzaY2Y —
ARKOBMELZ Y. ALK, SEHEWD
3fELL. WRBOBDLIZZELL LA, av2Y —
FaRkoOHEHI. RoEEEHay 2 - et
BEEELHR. BoObEFosHLEBIUREBENIE
LLZ%3LJRBELL., av2) - FABREKTIL.
TL—ra2r7-+sBIUX=h3 DEBGRBD
b BmML, a2 - MAaBKIZ. £-2
IR TERRERDINTHOMEEED D EiF. 85
BHZLic3Hk. A3te0thnEiEsB s £ L7,

X=h/4

FIIIIE] [ ¥

L.I_BIL_UL/Z_'lh_lLBh_lh\{ )

12

PL_%_i__lmJ_w_Jng

HM—1 RCROSTESLUESHX

F—1 RCREHGNHRE

Beam section (cm) Spacing of Tension Ratio of tension
stirrup(cm) reinforcement | reinforcement (%)
Width | Height | Effective
(b) (h depth (d) X Number-Diameter Pt
9.7 19.4 17.5 h/2 2-D13 1.4
7.3 14.6 13.1 h/2, b/4, h/8 3-D10
9.7 19.4 17.5 h/2, b/4, h/8 3-D13 21
12.5 25.0 22.5 h/2, b/4, h/8 3-D16 )
15.0 30.0 27.0 h/2 3-D19
9.7 19.4 17.5 h/2 4-D13 2.8

[Notes] Diameter of stirrups;

h=14.5-series: ¢=3.2mm, h=19.4-series: ¢=3.9mm

h=25. 0-series: ¢=4.9mm, h=30.0-series: ¢=5.9%m
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Beab section (H=3W) Hoop

Section Height Diameter Spacing
WxH) (em) | @) (cm) | (}) (mm) X)
7.3X7.3 21.9 $3.2 h/8
9.7x9.7 29.1 $3.9 h/4
12.5x12.5 37.5 $4.9 h/2
15.0%15.0 45.0 $5.7 [e)
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Nominal Yield strength | Tensile strength | Elongation
diameter
(mm) Ave. (kgf/cm?) Ave. (kgf/cm?) Ave. (%)
D10 3740 5280 29.6
D13 3750 5360 30.3
D16 3850 5900 31.5
D19 3880 6040 24.8
[Notes] Ave.: Average
x—4 B SHONFEHE
Nominal Yield strength | Tensile strength | Elongation
diameter
(mm) Ave. (kgf/cm?) Ave. (kgf/cm?) Ave. (%)
$3.2 2500 3540 25.6
$3.9 2510 3800 27.8
$4.9 1870 3070 40.9
é5.7 3000 4270 25.7

[Notes] Ave.: Average
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