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Mechanical Behaviours of Reinforced Concrete Beams under Large Deformations
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In order to 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 large deformations

In this study, an experimental investigations on the mechanical behaviours
of reinforced concrete beams subjected to the actions of cyclic very large
deformations such as several times of the magnitude of the deformations
which occur the yield of the tensile reinforcement of the beams, are presen—
ted.

The main factors addopted in this experimental works, are the magnitudes
of the deflections subjected to the mid span of the beams and the tensile
reinforcement ratios.

Repeated loading tests controlled by the midspan deflections for 22 beam
specimens, were carried out, and the rate of damages which were carried
through the 100 times of the cyclic actions of the deformations and the
mechanism and the patterns of deteriorations of the beams affected by the

cyclic actions of the deflections, are discussed.
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Table I Test program

Tensile

Specimen _riin_ftﬁleﬂeg_t Loading %:;:;c;é

No. Used [Ratio deflection
© bar %) mode a (X Syx)

ﬁ:g:% Static —

A—D—1

A—D—2 2

A—D—-3 .

A—D—4 D13x 2} 1.2

A—D—5 Dynamic

A—D—6 6

A—D—7 8

A—D—8

A—D—9

A—D—10 10

E:g:% Static —

B—D—1

B—D-—2 1.5

B—D—3 IDI9X2) 2.8 pynamic| 2.0

B-——D—5

B—D—6 3.0

B—D—7

B—D—8 3.5

% 8, The midspan deflection occuring the
yield of the tensile reinforcement at the

static test
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2.2 HEMBERICavs )~ OR&

AV )~ Mo W EM T VAV, BAE
(BeRBHE  20m) , NPL ALBORAY .
M. :2.79) 2BERBLE, v/ Y—OEAIR8HE
RSy 300kef/cf & Led DT, LORFEATD
K SRITRBISH S Ic R0 5 HREE, YV HRE%
Table T KRT, ¥AEIREFIIZ ¢ 13m KON
<1 SD35, ¢ 19mico\Tid SD30DRILHEH A
Uico % OEMEIEEE S Table I ©IRT

Table II Mix proportion and the properties of

concrete
w/C S/a Unit weight (kg/nf)
%) @ |wlec|s ¢
52 42 l 148[ 285 \ 785 | 1110
Compressive] Tensile Modulus of | Young's
strength Streng th rupture modulus
; 3.18x10°
382kgf/cit | 37.3kgf/cf | 48.3kgl/cht ﬁéf/cﬁ
2.3 # =&
etk I 12.5x20cn (Hghgx16.5cm) , RX

170cm (/€ v E150cm) OBGHAELILD THoH, i
FAWA RIS EE TN XD IR F ~
5y FEBG I, RE—T v 7 ORERR T RER O
2 AW U TA C TR SWTHE L o
PRI ITER S B B2 1, 2 BRI OAKhELRT
- Frip EERE RICHGE L TR\ e, SEEOTHE LT
W O % Fig. 1ICRT,

1700
100 500 . 500

1 [
CLLEL
[ swies ) |

5x100(B)

500 00| 125,

D) [OF

(Unit: mm)

1
|

0oz

Fig. 1 Dimensions and arrangement of rein-
forcement of the specimens
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Table III Mechanical properties of reinforced bar 3. EEEELIZOER

!Nominal Nominal Yield Ultmate 8.1 SERAER B
Desigantion| diameter | area Strength | strength FERIER T ¥ LT Table VIR T,
} (om) As (of) oo Kkgt/ed) o, (kgt/ch) R TR LI O T T Ol
) R Y A
DB | 127 | 127 3040 | 5780 PCHRRL 2L R AL & D k&
(Tixhb a>1) oTC, KEEks b5
D19 | 11 | w65 | amo | s RIS XOE0 L SOLII, TN

TGz, RBREFA—S 1, 2430k% Lot B—
§—1, ZgEAIC oW TR AT, 08
R0 DERSIORRNT 2 & E O R vt s B S
Rd, ThaRE (1, 20WEHE) gERKcon
TTable I WKRTHEOFEL S 2 58E LIRERR
T olco IBBRE L OFRRIL 0.5ton & Uiz, 7cislh
WA 3500 5 BIRSE M BSR T 5 L S oMl 2 v o
U~ MTEENICS B CHEBICIET L TR B AR
PRRO-FTHELDMIC & - Fe o #2E LITRERICH T 5 8]
TEHHE & UTR, FrEOME LRSI FIRIC S 575
B, OUONIE, TRICKT 5ZR, FFRICHE 3R
D ETBROVFS, HIEASTES, ¥ELI 100 [ %
T, PR S & - CE B e <
WE, WHDPERTHO 1/28EC % CHET 5 5 200
Ve %05 50 ~ 60mn 1 7y % & CRETE L OV TR
H, OCbhE, 10 TR0, OEEZ0HES
Toreo W 3 BEIRICHT % 0 FLOHER, 12D
RTE O LTBHLTICIM Lk 75 IO RA kA & b
ET—OFHE BRE 104 vF) CHIET S CEIck
D OFHE LTEB L,

Teds, WEHEERX TV 2 Y~ b4 8 ~16 8T 7 -
oo WITHREEE OMKE Fig. 2 wRd,
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Fig. 2 Testing arrangement.
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Table IV 2: BEA B Az & 5 I RSB T B o itk
DERFTEIZA > ) — X ¢ 5.0ton, By ) —2¢ 10.8
ton BEETHD, £OLEDRA CvhRbAE, Fh
2 400 107" mm, 550X 107’ m (Wb 2 KDFy
) CTHotoo Lichio THHE LT OB A OZSRKHE
ERDDEHE @ 11T 400x107°m (Avy—=%) ,
550 X 10™'m (B v ) —x) %ARAT5.,

A—S =18 XUPFB—S— 1 fKkIC O T E~X
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Table IV Test results

Load Curvatnre Ductility Ultimate
Specimen Yild Ultimate Yield Ultimate deflection
No. P, P, (j)y ¢, ¢, /P, 3, /Sy 3,

(tonf) (tonf)  [(x10~*em™)(x10~%cn™ ") (X 10~ *mm)
A—-S—1 4.75 6.23 1.52 17.58 11.57 10.0 4000
A—§—2 5.20 6.62 1.33 — — — —
A—D—1 5.02 6.20 1.62 17.15 10.59 7.5 3000
A—D—2 5.22 7.24 1.54 16.88 10.96 10.0 4000
A—D—3 5.00 6.15 1.31 13.45 10.27 8.5 3400
A—D—A4 5.20 6.65 1.68 17.33 10.32 7.5 3000
A-—D-—5 5.13 6.67 1.56 17.70 11.33 10.0 4000
A—D—6 4.99 6.58 1.58 16.13 10.21 9.3 3700
A—D—7 4.98 6.18 1.88 20.10 10.69 10.3 4100
A—D—38 5.08 6.40 1.37 15.30 11.17 10.0 4000
A—D—9 5.00 6.28 1.46 16.62 11.38 11.0 4400
A—D—10 4.70 6.06 1.55 17.57 11.34 10.0 4000
B—S—1 11.00 12.35 1.67 4.26 2.55 2.0 1100
B—S§—2 10.60 12.00 1.92 5.28 2.75 2.2 1200
B—D—1 11.55 13.00 1.89 4.86 2.57 2.0 1100
B—D—2 i1.15 i2.55 2.07 6.71 3.24 2.4 1300
B—D—3 11.55 12.85 1.87 6.54 3.52 2.7 1470
B—D—4 11.25 13.05 1.91 6.77 3.54 2.4 1300
B—D—5 11.55 12.50 1.94 4.36 2.26 1.6 900
B—D—6 10.95 12.15 1.87 6.48 3.47 2.4 1300
B-—D—7 10.90 12.35 1.94 5.07 2.61 1.7 950
B—D-—8 11.25 12.30 1.85 6.82 3.69 2.7 1500
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2000
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4000 5000

Fig 3 Relations between P and §,
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Fig. 7 Relations between P, /P and N
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