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Flexural Behavior of Reinforced Concrete Beam
with Recycled Fine Aggregates
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ABSTRACT

These days, the amount of waste concrete has been increasing due to reconstruction and
redevelopment. So, the use of recycled aggregates is recommended to solve environmental
problems. Some investigations have been carried out to study the flexural behavior of reinforced
concrete beams with recycled aggregates. But these have some limitation due to the use of low
quality recycled aggregates and small-scale specimens in the laboratory. The purpose of this
experimental study is to evaluate flexural behavior of RC beam with recycled fine aggregates.
Three RC beams were manufactured with different replacement level of recycled fine aggregates.
From the test results, the flexural behavior of the beam is described in terms of crack patterns
and failure modes. And the flexural strength of RC beam with different types of recycled fine

aggregates is compared with the provision of KCI code.

2 o

A2 AAE % ANEe e Azages wygel A Fska gov olud AEAE
#7474 Ae) o £RBA AHgol ANH R Uk et AEATANAE APUIA e F
Ao wBEAS AGAAL AL 279 BARES A7sE @AF AU Tk WA X
Ae w3 2EAe Aol e F2EAUE Be| AAF 54 YA wREAG A4
FAE Mgl F 349 ABAE AMSAt AFS Bl wel #U L AP Hate] ¥
A% B4 Brhsa w@2EA U AYLBAS AR FeEAE 2] B4 KO FEA
SR EL TS

439, FdUs, 15 2AYE FRATY, A4y
w39, Fuulsh, AFFe, W, 3l

wox A Y, FHALAEDTY, A4

woxx AT Y, FHAMIEATY, AAATL, Fuia)



1.M 2

sz A ZagE AREAX g 712 ALAA Y oetw, FHIAe] AFgo uwe B
Aol ZAEAS Aol A=HE AR HuH oy £IHFST S 30~60%7HA AsE H
= AJZA F3YES 553 Aol HAFHE AowR uyEHI Jrh a2HY dAA s A
S A& Zaglee AgAbd7E 2R 23 £33FA ZAE ABEA e AT AFEH
B Ag38l7)ol= mvjd Aol wal] KS F 2573904 ordS ugste] Ao AAVE4E
2 2IMPaZ 322 At vt? olzs Ad A 2 B uwet AAE £3TA FAIFAAME
FaYES] F=7F 27TMPa ©]35tel HAd A 3 F2FAE F H2 A 8499 oF 30% st F
Fow fASte] AgetE AL Ansn Ak 2YU SBLTAY A4S 2ALE FEs} 2IMPa
mukel Mol E2 FRE/Z FEI QFHA G oA ZAYE, AFE] utxA 23y
E 5oz A% /by WA AT dh #A, B A7 ARAY Aol oW #aWITA 2

o] Fx9sty AEVF Fa3 o2 dAgdny B AFdie @A 4 AAIEIAE AHES A
= ZAYE wA FxAA Vs AHe] A% Vx2ARE FESFRA ST
2. MEAE
1 a9l B AT APA AYS YERd Aot s3ztEA ZAZEE AMES A9
AL 9 @] A8 HUME Sl AMEE Al TRERE 45T 2AYE WP E| 00034 =
oo, FHeld JAFHAZLe FJAGHYPEC] 0.0050 ELetLE JAFHTS w2 AL HUHE
el =IA XS 100%% BFS5-A100 A A<} &8z A X3& 100%° 3-8t A=
A 2 FE 70%< BFES5-B70, AAZAE ALE&3 BFS5-A0 AHAE At 2 Al zto] ALE-
¥ ZAYESR 3T AY 5ALS m20 YehddY 333 A Y AAVIEAEE 2TMPa® Alg
stRom, Xggo wE ZAGES] MFEAI FLEEAA = 27 13, E49 Bk AFLS wkE 2y
2 (Reaction frame)ol A F 1,000kN o] ol 3o o] (Actuator) 7} A 28-S AL-g3le] H QAo
H1. E@Ms AMEA L= 2. =M e &4
oo 2ol | 8S | HAS B SR Ao |\ A | F 8 U
ARAY | (bxd) |(£33)| A& | e - (mm) | (g/em) | (%) | (ke/m')
(mm) (m) | (%) | (%) | & |p/ov| As | [HaAmeZA| 25 | 268 | 059 | 1,568
BFS5-A0 6.400 0 ~ Az A 5 2.65 098 | 1,489
BFS5-A100|400x525 (6YOOO) 100 0.005]0.649 |9-D25| | =8-3k=A) 5 2.29 583 | 1,114
BFS5-B70 ’ - 70 A A 32 A 5 2.15 795 | 1,090
3. 232 E vigxA 4 ZIRE LEEM
&3 9] T 2k ’ +31S ] o | 5 =
o (SRS A8 wie| s Fern) SIS B L s e A
(MPa) %) | (%) W) \wlcla Bl E AD ©6) | (%) |fu(MPa) E.(GPa) | f.(MPa)
0 B 46.0 963 791 0 0 0 ~ 3151 21.27 4.38
27 100 43.6 142.21166|392| " 0 |675) 0 |294 100 27.40 20.85 4.36
- 70 46.0 9441239 | 0 | 478 - 70 28.66 20.86 4.10
2700 600 2700 6400
~ED10@100 st 2HDI9 T 2700 i 600 i 2700 T
i I R

00 R \ oz m? ' — ‘ Lod
400 = L 1350 1350 |300[300 1350 1350 }
a1 A2RE HYE MEH A4l QB2 U 2 SR M AHGEE

318 2



(Displacement contro)@W2 ol &3l 47 7}g3}lon], dt&ul g (Reaction floor)oll A E Z#H Q) g5
o] 3 M (Hinge)S AH&ste] DA Aot g 1926 YERE npe} Zo] He| F %
shtel A o] FdHe WMAADLVDTIE nAs P, 7 2 FagE] W
st A 9 ZAYE HYPE AAE g FHd FFAsAT

o=}
T 2 AYZEA AGE] e oY FIFAYE B AT SLS UEdd 1
T el A B oupet o] @A B AT AL e FoIAgE ®Be o
WAy gl HF oA Gge 2 AolE HolA kst 7] Adde =@ E & A%
gt A F A (BFS5-A100 : 34.02kN, BFS5-B70 : 26.28kN)7} <& A
40.56kN)Ht} vt shzolA dAsiglon Be A= =
AEglon, A &5 ol 343 AF ke 7hEA TdFelM e A E bt 2 A s

g3 5.

32 3tz-9Hs #A
g4 #F3 wsiske] BAS U oz, WMol A3

2
AT el A e ks el mE A@Ae 27144

48 #2402 o B3, 2
AU AuagE 796 ol Ul WA 2 Aol weld Rtk EW #HATA A8 P AYR
=4 A ggol dAlgle]l A AFA= dA FRAAVIEAAM At d= FHHEE 6-8%F = A
3Jstal = ez yeuth webs st 2 AT A A gl whE 3 dee] Aol AA
9 ZoE FudET
= T—
o o L~
s L" :g ******* Yielding of reinforcement S\ . SNl T T T ]
Lo <) / 4 13 450
“ [0 ) gwo —————————————————————— -
ol £ | A § 30 F———f - - - — - — - = — = - — = — = U Sl
—a W [HH S )
S I A~ ey
100 ff————————————————— / ——BFs5-A100

0 20 40 60 80 100 120
Deflection (mm)

O24. stEn Helete| A

Ducility Ratic

BFS5-A0 BFS5-A 100 BFS5-B70

25 e "ot

2008 % 32 shpul 3] =%y 319



33. A4 H Bt
7t Al AxguE skl Yehiw 1y
5 & Di(Ductility ratio)e A eh3hg o)Al L]
WS H FE AHddA Y MeE Yo oo °
(Di=Bma/By, D= HNSHE o1 S150] 80%71  § .
A AskE Adel wejel el FRetFe W Tes
=2 Y50 A2 tHDo=6max s00/6y). B A R et
A DS E APAZE 116~127 v D s
Qo DyE 217~261% UYERY 3 =) BFS5-A0 BFS5-A100 BFS5-B70
R AYRAEA gl Aol FAE A J@e Al 7EG sl
2 Yeich
34. A7l A d& AAVIE A8t d HE
2962 KCI qrEgtel tidh dadghe] Bl uekd Aeolt. 9ol B nkep o] g % A4
F=A A g dAgle] Al APA BF bdFow Hrista glo] g =A 2 ARIEAE AL
% ZAYE FFA AA 48 e Ao Addn
4. 2 B
© d7e g FAYES 84 SU R T AHo #F Ao d¥ow AT
D ABFEA A&l M AR AIEZAYUE Ko AT 548 AFHoE S 3oz 2
Aoy ved 22 4825 4tk
D AR B 39 & Ad247d oadl HA=AE A8 A3A S} S AE 100% A
g APA B ABLEAE T0% AT AFANAE 2T|GAE L STt on, A
= 7% o2 Z Aol7t glol FAFE A FE eI
2) A KCI AAVIE4 S g 23 s AN 7|E8s bdFe= Arlsta 9o «+
FaEA R ABLESAE AET ZAYE ANA Al A& Hed Aow gdd
3) cE{IEAE 100% A&F F5- 2 AYZZAS 0% 223 Ffol= ZAYE ARAS AT
o= 2 AV fle Ao ddE
At 2
W odge AduERrE Edetn ddduEvIed b AgA A 2000 AA YT EAT
Aaked 05AEFHADO7 “AAH & A 7E R Adn|2 s Ao dytela, o 4
Toll Frolgh dAgrab(e] g )= 29A BK21 AHSl, o] Au]E whekom oo A= g th
2N
L A&4, 94, o3y, 495, HE-H1998), AB=AE AT 2fie TAUES] Fe54, Od
5383 SRy pp. 557-562
2. KS F 2573(2006), A8 E& &3k





