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Experimental Study on Utilization of Disqualified Fresh Concrete

YI Zhuoran', XIAO Jianzhuang', XUE Songtao', HAN Ni', ZHANG Hengchun®
(1.College of Civil Engineering, Tongji University, Shanghai 200092, China;
2.China Construction Pre-mix Concrete(Fujian) Co., Ltd., Fuzhou 350015, China)

Abstract: The water reducer and retarder were adopted to modify the working performance of disqualified
fresh concrete, and the modified concrete was mixed into the fresh concrete with a constant mix proportion
{or recycling. The effect of different placing time(90, 180, 270 min) and replacing rate(10%,20%,30%)
were studied by the tests of slump loss through time and compressive strength. According to the results,
the slump loss through time of the recycled concrete is similar to the result of fresh concrete within 30 mi-
nutes but increases rapidly after 60 min, the minimum compressive strength of the recycled concrete after 7
days was 31. 5 MPa with the placing time equal to 180 min and replacing rate equal to 30%, and the mini-
mum compressive strength alter 28 days is 50. 1 MPa with the placing time equal to 270 min and replacing
rate equal to 30% . The experiment shows that the disqualified fresh concrete before the initial setting was
suitable for the preparation of recycled concrete.

Key words: disqualilied {resh concrete; recycled concrete; [luidity; compressive strength; water reducer

B b R AT B A R R 2003 AECAE RN SR AL IR R L RN G R Rl TR R L L R AR
B S0 A A S TRE TR BE b A ARG S SRR BRI T2OR L TR Bk f T A
K TS RAE TG LS AR L A BER L R ORGSR B
REPPEREE LS rh A R AR P K. BRI 3 a BN AR BT

ISR H 3] :2020-01-23; 81T H 1:2020-09-05

HEmH EEH KBRS R BIH (52078358)

F—VEH sk (1997—) 5B TV LA L [ 3 K2 = 2. E-mail: yzr1997 @ tongji. edu. cn
AR 1 #E968—) B LR ITE AL [{3F K 22 44 200, i+ E-mail:jzx@ tongji. edu. cn



638 JES T I B I

%24 %

FRIRBE T SR A& 1 o, i BT 1 TT L, B 4 ol
8 it R B A 7 LR B9 R S i M B R TR B
BAE 3 a [A3Y K 11T 10 4.

600 000 4 800

500 924.2 4600.2
14000
432 956.7
400 000 | 13200
| /2/773.2 19 400

200 000 -

500 000 -

concrete/m’

155497.1 11600

Annual production of
ready-mixed concrete/m’
e}

(=3
(=)

[=1
(=3
(=)

Amount of disqualified fresh

100 000 - 1 800

483.5
2016 2017 2018
Year
E1 2016~2018 AR FEHEPEu IR BE 7 i 5 A GH%
HHEREE LR
Fig.1 Annual production of ready-mixed concrete and
disqualified fresh concrete in 2016 — 2018

Ak BN AR B R B 00 W LT VR B R A
sl R B R S 11 A BT 1 R X R A A
RARE AT G 10 RE Wl HE 19 75 225 1523 75 1) Ak B
AR A1 73 P PR AN SA% B PR BE v B R
5 HH R TR R R ) W A R S AL BRI A
— B BT SRR AR T H i T
(19 7K PETCTE 52 B M) R P A R0 AT 5 1)
IRF 2 BOHL 2 PRk RE AR I I K R B R T
ANE AR B PR R P Y 22 T AR BT AR

A S S AN G BT TR R b B4 IR T

Bt & e PR IR B 1 A5 F AR TR Y O L SR AE

25
20| 19

515 i

g 10

Z 10 +
e H

1

- |—| 0

N \Q‘v %‘) \@ cj') ’ﬂb 'f’% oo‘> cb‘)
Placing time 1ange/m1n

(a) Shenyang

R W R 1 [ R . B 50 o R B %
B AR 5 SRS - 1 T A e i £ 3 L O
BFTE T AR A 0 1S 58 8 1 A 2 % 4
SRR L B B 7 M A 9 B 2 K B B
DA g 7R A5 e L - 1 P2 AT BT 3,

1 REXERASHMRETZE

1.1 REER

IKPERH P O 42. 5,8 3R H S95, #34EK % H
TR R 5 7K 5 WD 20 FERA RN 2. 2~2. 5., 4 b 4 A 5
Jg 1. 9~2. 2; W7 K AR 5~16 mm; Js K 7 5% & [
B8 AR SO B i & [ i BB LU IE A5 38 o
OB E) 20 06 1Y 7 M e R R R UK R 5 9% B
FIN KRG B BR =41 (Na, G H, O; « 2H,0).

1.2 FAEEFHKREESHEBRRLIES

1z Ky ol R B (] R R BOR PR B 1 0 T AR
PR BB TG 1L Tl it TR i N K. R L L A 5T 38
Bl I IR 1) X R R R, SR T
YEVERE A5 7 0 LR K.

Sk At 7 TCE B R /N A3 R BT R BE T A
VT 26 A T A 14 A iR sl Y AR 6
A g T B T AR A AR R o ORGSR
TREE O B, N ARGE X

=Atg Tttt D
K Aﬁﬁ%&i%%& BUL. 250, HAR —MEFERT; 20
SR T b S BT 4l SR AF B 30 min s 2, A 45 RE 0 SR
ST 48 4 R 20 min. P BH T AT B T T T R [0
AN % 3 P TR R R IS R A AR 2 IR

50
Ll

40 -
E 30 27 2%
g
=
Z20 ¢

12
N H H
2

‘) H H S HHhH SO

(\%’Q‘v’%%’\b‘)’q%&%ﬁ%ﬁb >

AN CEEN R 2
Placing time range/min

(b) Shanghai

P2 P BRI R U TR S48 P i S - A Y OB I I TR] 23 A7 1R

Fig. 2 Distribution diagrams for placing time of disqualified {resh concrete in Shenyang and Shanghai

Hy B2l e AR G B D R R R
PR BE L HCE B 2 2 2= 3 WA 201 JRy 3. 3l

£ F 90,150,240 min 2247 33X 5 5 FE 3 19 0 A A
S, — PN . T M 2 DA T 0 sk R T R O T



%3

Ty IR AE AN G RS R HE IR BE L (DM R A R 639

4o o B R e B Sy T AR i B R — iR 75 ~
135 min; HE 0T A% R R PR 2R BT M A TR X B
AR YT 2 h, AT BCE B ] R 135~195 min; %
JEIZ IR AR R T 5 SR 406 R il — RO £ B AR 4
B 2h DLW T, 78 KRBT (gD o, BT
FH0G B H A0 A 5 AR AR PR B AR PR
E A s I TA) S b Rl (B D Y L 5 B AE
LG FE N 2 0 B Rl A X R R BRI DL
S SRR 56 E ] A4 S EC 90,180,270 min. 43 il X
o7 55t I DX B Y 5 At 71 50 A 218 DX B A T TR R
R 76 DX B A R A O s DL R R T A PR IR A
IF AT 5 Ze 5.

WFFE b BB R K e KRR R TR B - 53 0
90180270 min, FRAFAHH R L B A AS G A% BT K e
VRIS B 48 3 P IR BE 1. A &% R i) I 25 /R L
il A e A B TR EE - LIS B B AR S48 B K
P A SR H IR EE L. Bk e R AR N &
R :mOKPE) = m(W K = mCBEEIRD + mOK) =
0.70 % 0.14 : 0.16 * 0.29; Fr#E IR EE + ARG G E
K emORIB) ¢+ m(WHY) * mOBEEIK) 2 m(GK) + m(
) s om (C4REE) = m (BEAD 2 m QK ) =0.70 :
0.14:0.16:0.50: 1.71:0.57: 2.91 ¢ 0.43.

2 kiREHRRERESH

2.1 KiEESRRESH

SR IR 7K 7 — 2% Bk 7510 A0 R0 R 2R 8 T OR A s B
FEOK VR ¥ 3 T VR M RE. ek 7R A 22 B R 1 48 A BE
AN AR B R K U v IR Y TV ke L A SR H )
IR I TE] 7L AR sl 7 ) R 2% 6 51 A 2o 1l
A BB R} i B i AR R - Sk T g K
FREER A BB, IF R T ASFE SN 3 &8 KR
VAR ) B BRI ) R Bl B 2 A S

L) 48 i 40 T 550 6 %o B8 2058 /K U8 i 3
FA) 401 B6E ES) ] L ¢ 38 B[] 00 0 4 S 3 B B2 RN 15,30,
45,60 min B 3h BE K.

24 B Hk K Ve I B ) EERT 90 min ., A1)
W R8G90 min fE R 3 B8R G468 B E K e e k. i
S 2 P9 40 26 1 o i 22 BC 1 A R P X 3 RN B A%
TR A IR I B R B ] 2, 252K 90,180,270 min.,

(3N} 3 2B 68 £ K IR 5 2 1) T AEMEfiE A
AFVRAT. K IR AR PRI 3 4k 3 4. LUK
VeI T A FEE, BB A 0.025%6.0.050%
0. 100 % B ZZHER » F5-#8 AWK 37 5 B 2 7K B i 2K
SEE A IR 45 A1 B b B FE 2K U8 1 2% 1 400 5 B
[B] £ B I5F 8] 0 4 15 2K 3 2 B AT 15,30,45,60 min

i 2 B e b 480 2 e RIS AR G A% R FE K Ui
SR R 25 B ) DA 4B A G2 95 ) ) e () e Rk e
) J ) A

2.2 KiBEBITEMEREER

BTG A B P TR B - AR A A TR M R
SR WK -G BE R SR R AL AR N fE e
LWL INEEEFVRET B JG BRG 4% 35
FEAKUR 5 25000 20 B 1 B R) B & BL /K 8 5 5 B B o LA
Bl B eI 2R Fe /I 5 AN G B BT R K RV S 1 W L 22
eI [R] 5 R FC A H /K R 145 1 ) B L 248 I ] B30

WA E T RERNB R ED 17T
VEEREX LK 5, g0 45 R WA 3. [ 3(a) . (o),
GRUEFNIB I 3 w00 2K U e IR 2 B B[R] A e i
Bl R e sk

1] 3 Ca) o (b) AT D, 5% ik I 8] 247 90 min 7
BB K VeI, G2 R e R 48 iR 0. 025 0%,
EZB R T LA B H KR 5% i ) 5 L 25
i 1] 43 591 4 360,465 min, 5 %t IR 20 A0 24 5 HOk 5h
25 2 RV R 55 0 B = W A

R E 3Ce) (AT UL, X F i & B H 9 180 min
IR GAE B PRk SR, iR REB RN
0.050%. 3 4144l . #88°~ 0. 025% F1 0. 050 %
141 56 2L O 20 1 20 B i K AH T () B A 5 | 258 B )
. 359 5 XoF R 4 230 1 b UK X 48 s 1.

f & 3Ce) o (D) AT UL, Xt F i B A ] 24 270 min
AN Gk KSR ZHERNRILE RN
0.100%. FCE R E A F] 270 min B, KB F K &
HE AL L BB K U v I B 245 1o R X % B R 45 i 0
TR B RAL T 0. 100 %0 I (4] 5 L 2 B 1t
ARk 5 g2 Bk 5 i BB L. REERI BN
0. 100 Y0 I S AZ A5 A% B T K U6 ¥ 3 1) ) o6 2 ik
BT[] 43 510 K 300 min F 360 min, 5 X IR 20 12l 56 4%
& hAE AL

ZE b OB B AR KT 180 min BN A K% T B
AR UR VI T AR RE X 28 B 45 A R, D R B
A0. 025 %) BV u] FRA5#8 1 300 min {4497 B B[] 5 ik
BIRRIIL ) 270 min 5, AN A8 5 3 K U8 % 6 22
HEF 5 B R U BB R F] 0100 %0 B, H A B
[d] Al ZE 4 2 300 min.

ZIGAT AT B TR BN G2 B R I T AE ML B, g
FIERRN K T &4 3 R A IS RE A, —
D71 ¥ 5L ] FE K e 2 1Y R AR B Ik K Ak AT
Iy —J7 1l » 235 T 5 7K U8 2 1 5 B R B R BHL A
K e AL 5 i T K A ik B I 5 DT AT o K U8 K Ak
R Rk R ER K VR HT K A R AR A5 (CS)



640 JES T I B I

800

Initial 750
700 | 1 Final 660 7
=)
g
@ 600 - 7
£
o
.5 500 |
A 410
400
340
300
0.025 0.050 0.100
w(retarder)/%
(a) Setting time(7,=90 min)
800
Initial
700 1 [ Final
=)
3 600
> L
£
g‘) 500
% 420 acll
n w0l 410 390
340 360
315
300
0 0.025 0.050 0.100
w(retarder)/%
(c) Setting time(#,=180 min)
800
Initial
700 r [ Final
£ 600
£
2 500 -
2400 36()
3 300
200 + VI_‘ 170
135|—|
100

0.025 0.050 0.100
w(retarder)/%

(e) Setting time(#,=270 min)

024 4
220
200
g
£ 180
>
A= J
=
E 160 - w(retarder)/%o:
00.100
140 - 0 0.050
A0.025
120 VIO 1 1 1 1
0 10 20 30 40 50 60
Time/min
(b) Fluidity(7,=90 min)
220

3%
[=3
(=]

—_
0
(=

w(retarder)/%:
00.100

Fluidity/mm
Y
3

._.
'S
=)

0 0.050
120 A0.025
v
100 1 1 1 1 1
0 10 20 30 40 50 60

Time/min

(d) Fluidity(z,=180 min)

220

—_ [3S]
[es) f=3
=] (=]

Fluidity/mm
=y
3

| w(retarder)/%o:

._.
=
=

00.100
0 0.050
120 A0.025
v
100 1 1 1 1 1
0 10 20 30 40 50 60
Time/min

(f) Fluidity(¢,=270 min)

3 3R EMHHAK I LAETERR

Fig. 3 Working performance of three kinds of disqualified {resh cement paste
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Table 1 Recommended contents of retarder in
disqualified fresh cement paste

w(retarder) / % Setting time/min
b/ A dine t According to mass
. o o <
min ceording 1o mass of cementitious Initial Final
of cement paste .
material

90 0.025 0. 030 360 465
180 0. 050 0. 060 360 420
270 0. 100 0. 130 300 —
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Table 2 Recommended contents of water reducer in
disqualified fresh cement paste

w(water reducer) /% Fluidity/mm

t/ According According to Aft

: er

min to mass of mass of cementitious  Initial
. 60 min

cement paste material

90 0. 035 0. 045 181/174 130/120
180 0.125 0.161 165/173 110/110
270 0. 240 0.310 172/182 147/135
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Table 3 Sample code of recycled concrete slump

Sample code  w(retarder)/% w(water reducer)/%  t,/min
T1.5 0. 025 0. 035 90
T3.0 0. 050 0.125 180
T4.5 0. 100 0. 240 270
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Fig. 4 Slump of recycled concrete
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Table 4 Sample code of recycled concrete compressive strength

S 1 . ,

an;p ¢ R/% t,/min w(retarder)/% w(water reducer)/%
code

S101 10 90 0.025 0. 035
S102 10 180 0. 050 0.125
S103 10 270 0. 100 0. 240
S201 20 90 0. 025 0.035
S202 20 180 0. 050 0.125
S203 20 270 0. 100 0. 240
S301 30 90 0. 025 0.035
S302 30 180 0. 050 0.125
S303 30 270 0. 100 0. 240
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