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Mechanical Behaviours of Reinforced Concrete Beams
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For the progress of research and design related to performance of concrete
structures in seismic zones, it is necessary and much important to clarify the

behaviours of concrete members subjected to the repeated reversed loading.

In this paper, an experimental investigations on the mechanical behaviours of
reinforced concrete beams subjected to the actions of repeated reversed large
deformations. The main factors addopted in this experimental works, are the
magnitude of the deflection subjected to the mid span of the beams, reinforcement
ratio and the amount of the shear reinforcement.

Repeated reversed loading test of the reinforced concrete beams controlled by
the mid span deflection, were carried out. The late of damages which were
carried through the cyclic actions, relations between load and deformations, and
mechanism and the pattern of shear failures which is developed suddenly during
cyclic loading, are discussed.
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Table I Test program

Specimen Reinforcement Stirrup :éep‘gte q
. Used bar | Space | deflect
9 eflection
No. Used bar | Ratio (%) (mm) (cm) m)
R13—1 6 6.0
R13—11 =p [ 10.0
pi3xg | P " £5, 10, £20
R13—1I1 =1.23 6 16.5
R13—~W - -
RI6—1 9 10.0
R16—11 =p’ 6 7.0
Di6x4 | " +5, 210, £20
R16—1I =1.92 6 16.5
R16—W - -
R19—~1 9 8.0
R19—11 =p - -
piox4 | " ° +5,+10, £20
R19—1I =2.78 6 12.5
R19—W - -
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Fig. 1 Testing arrangement
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TableII. Test results of oneside
loading test
, Yield | Ultimate Curvature - Deflection Type*
Specimen| " _ Ductility
load |load (x107*em™") (mm) of
No. " " factor ) :
(ton) | (ton) | Yield|Ultimate Yield{ Ultimate| faiture

13—1 6.0 7.00 1.89 | 12.07 6.38 4.20 | 25.00 F

13~M1 6.0 6.59 1.76 [ 11.44 6.56 4.45 | 24.50 F
13—V 6.0 6.91 2.25 | 12.89 6.70 4.50 | 26.05 F
13—1 9.5 10.42 1.78 6.38 3.59 5.00 | 15.50 F
13— 9.5 10.00 | 3.44 7.50 2.20 7.00 | 17.50 F
13—-W — 8.17 - 2.09 — - 5.95 S
13—1 13.0 | 13.40 | 2.35 7.13 3.06 6.50 | 15.50 F
13— | 13.0 | 13.40 | 2.00 8.32 4.16 6.50 | 17.00 F
13— - 8.79 |—— 1.17 - - 5.1 S

% F : Flexure failure S : Shear failure

x : Ultimate point

1 1 |

10 5 30
Deflection (mm)

Fig. 2 P~ Curves
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Fig. 4 P-6 curves of repeated reversed
loading test

(a) I-20 series

R19-1 ~
=1 =
6. =10mm 510*
R
1 L L |
20 10 10 20
/ Se (mm)
5
1o
R19-1 8
8:=5mm 104
Q
5’..
1 l 1 i ] H ] 1
| I ] i T 1 1 1
20 15 10 5 5 10 15 20
[N (mm)
-5
—+10
Fig.4 P-¢6 curves of repeated reversed

loading test
(b) R19-I series

HA LU TH D, RICKRITT 3 & #FFF & @FH R
ERbo TN —72RE, Lo THRIED 0 DRHET
AR I A U SRR Y T 2 REEEMNE
3, WICHMHAFEH T % L EREINT 5 o THiER
DR AT < 288, MR PR A SRR DL
By, ZOMERMBEMKENKZWIZE, SKBILNE
WIFEEETH D, Mg, BT 2 BB GO R U
o7, BRRSEEL -7 2 E R ET TR
ERNL—FOKESBNELSTIEEABHY, ZOHET
DIFINEF—DHEBEBROOND, BB, HE~X/Y
b AR B U 2SR OBEL, ¥ AR
BHEUS CGAERPBROTIEEAER DO o7,
WIZ®— A2 P ANSYHDE— R b ~RERO—
1% Fig. 5 1R T, COE» S bHHL A & D IR L
ERIKESZF T ERE S LGS, BRI &S
Borr—7ohic# S FRRE BT AN D T MICHE
HohD, ZRIBEYFHRLFERS DT, B
& WEHR I 0 CRIIOBE TA > TWizfiiF o th



BRAFIFERMERSE B UE 221

E
R16- I ) =
=20 &< £
Cc=20mm S0k R16-1 520
> -
~ e =10mm
=
, / N . | | |
20 10 0 10 20 10 5 10
@ (x10%m) @ (x10°em)
10} *
420 20

Fig.5 M-¢ curves.

NHFAL, a7V — ) OEEIBEET 3 7 DEER
BPREL DD E D, BRUERARENKEL 7
2L, BHERENKELZY, $L0UbRELAE
B2DT, FHWHECO b2 k51012
DL RBRIEEF LN R VY KAEBTRESOMEE
TIZOErFHRVHECEbZ» - RFERE LTI,
BARESK &0 T SN, RS E 2SR &
LRIBTH-1:2 L, DUbMMETO#$HEa> 2
— FOTESBRSASHFOERL LS BT

BHLOLEZBNG, . SN
(cycle)

3.2.3 MEURAMICS T 2R ot

Fig. 6 31 ) — X oW TERLER BT 24 - 0.9

RTOFMEDREER P/ P (n BIHOEEL FRTOR

B (P) 01 EEOFEOEAAEROWE (B) 15 f=10mm O8]

TBL) &R LB EIROBEER L bOTh B, o7k

COED SISk kS I HERRIE, FAABEO 1

HEE 2 BECIEEALSELTHED, HHARES 5 A S s e N

Wik 2 AIEMBEOEAAFEFT TIHIEL AL ETLTHE
Vo % BRI GATILAK 5 LB R LIRS
EVEENS L RBEANEDOSND, 2D &> HHA
DOYILT, ZOHEHRRORELLTIE, 1527
—MEBOHLED DB LBV 2 Y —  LEEO—&
HOHILT b b ERBOETIES 025 LB 2 or
ZENTE S,

Fig. 6 Relation between P,/P, and n.



222 PEAHTR - & R - BY

3.2.4 VABBIEOET

Faiz b Tz & 3 WCAREER CIE B BELE U Bk
TROTbhOER I BEATNIOBRY T bbbt
AWTEE R T B HRES B Oh B SN, Thid
B s ER L T T, R LR A2 0
2L AMTRENERL T ABEENH LI EETTY
DOTH D, AF DO B AW TR & g L
TEhOTABTEWENSWERETHD, S&iiar
7)) — MEEOWEIBEL LT, BT REL0
Thd, Lihio THAERTHED 6N & I BEHRE,
B a7 ) — MEEOWMEEEMREL T LTED
DTEARMELEATWS, Fig. TR U IR+
TEHAKBELE D 00 UbhOERRKNR % F— D8k
HLE, R UIRIESGE TS B K & < R 3 THIE
L& o3 0F N EMILL TORT, ZOR»oHHE

R16-1

/ZK>\\\> : i

i

VA2 ] e
/?W\\ N

i

AN IRTOALE T we

= s
I

.

e

e [
Sy Dl
)

- (((\ﬁ/ =1
: A“f§-<<&{{z \“,‘j.xsw 7 -
m ({ﬁ /ﬂ/ N=3
;ﬂ;;;l.\*‘§§ (umk_$ﬁ AT -
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