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Study on Mix Design Method of Manufactured Sand Concrete Considering Stone
Powder Content
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Abstract: To solve the insufficient durability of concrete caused by manufactured sand with high stone powder
content, based on existing concrete mix design method, taking the stone powder content in manufactured sand
as a parameter of mix design, a mix design method is proposed to adjust the proportion of coarse and fine
aggregates based on the stone powder content in manufactured sand. Compared with the original mix design
method, the water-binder ratio is kept unchanged effectively to ensure its strength, and the proportion of
aggregate is kept unchanged to be beneficial for improving its durability. According to the stone powder
content in manufactured sand, the influences of the concrete mix design method that partially or completely
replace cementitious material with stone powder in manufactured sand on the fluidity, cohesion and water
retention performance of concrete are analysed. By controlling the sand ratio and the proportion of each
particle size of the aggregate unchanged, the masses of the manufactured sand and coarse aggregate in mix

design are derived. The experimental result shows that (1) the mix design method of concrete without
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considering the influence of the content of stone powder in manufactured sand or using partial stone powder in

manufactured sand as cementitious material ignores the influence of stone powder on the concrete

performance, resulting in poor workability and easy segregation of manufactured sand concrete; (2) the mix

design method of concrete using all manufactured sand with stone powder, especially the manufactured sand

with high stone powder content, significantly improved the working performance of concrete; (3) the

proposed mix design method can combine the actual content of stone powder in manufactured sand, maintain

the water-binder ratio and aggregate ratio unchanged, ensure the workability and mechanical properties of

concrete, fully utilize the role of stone powder in manufactured sand, and improve the durability of concrete.

Key words: road engineering; mix design; quantitative analysis; manufactured sand concrete; stone

powder; workability

0 35l

H T 2% 3t DAL A0 DR ) B A 7= T A G —,
T RS i DAL ] B0 A5 5 R SE A BR B AT 22 0Kk
S SE B I B AR S A, NN E IR T A
By X BRI SE T PR R S LR Ao —
IIITFEN GO L v A by st T TR BRE L Y A
Sk, XTIREE LRSI BREM RO A
HEMERIS s 53— A N SO AL D v i £
B xR HE - A PERE A e B T AR kLR
ARy BPREAR /N T 7K U FOBY B R S5 UKL FRORL A I
EERP BTG RN, 25 A R AR R T B
FrRbRIAEI , FEER BTN, H ArALS
RS F= AR v T B R - PERR 2 e O
L T R A0k & AR FOEE T sl
SERTIR B TSR K B, AR RIS | TR A
RO AR I B A R A T IR B LA
Festit, ARIMAE B AT B & e B i, TR B
IRRE A A ALY, BEAT T B 0 TR 5k - e 5
Femime 2 A AL D Ak e R A VR
B, TAEAG EEhE N Tk LR,
BEAR A B & B, WBBRE TR T A BURL, AT
WA T LD A A BOREZAC , O B0 B 2 VA Y

il

ROR R TSR RS A £t 0 2 7
A, B SR, AR A e kR
NIEEER R, IR EE R AL AN EORN AT S
T I — ot i A 43 e A4 AL o A TR OB - IE 5 e BT
Jitko

ABEFEEE XL GBSk & R, 7R AN SR BOUL
WL EAS B SRR, AR A4 & B o 42 ) L]
XHHLHIRN R B NG AT T iit, el 17— %
JEAT Ry S BRI BLH AR EE L A LB ik,

1 EM#REMEL

1.1 HEIRRER
ARG JT/T 819—2011 (22 B TR /K e R 5 1 H
PLEEY MU, 2R 1280 I A ML i 2
*1REOR, BSMPLR 2 RAR A e, ANk 2
Bk, WARHLEE LM & Y 14.86% , BT
A, R 2 720 kg/m’,
F1 FENFRRESEE
Tab.1 Grading range of manufactured sand in specification
FHEFLR T /mm 9.5

g% 0
A% 1, W% 0

4.75 2.36 1.18 0.6 0.3 0.15

0~10 5~20 15~5040~7080~90 90~100

0~10 5~50 35~7071~8580~95 90~100

®2 PIFHTUHMEIRSSHZLLE]

Tab.2 Field measured particle size proportion of manufactured sand

i FL S/ mm 4.75 2.36 1.17 0.6 0.3 0.15 0.075 0~0.075
S 4e/ % 4.07 30.35 20. 96 7.99 12.91 6. 44 2.42 14. 86
WA/ % 97.67 67.32 46. 36 38.38 25.47 19. 03 16. 60 1.74
Ritig/ % 4.07 34.42 55.38 63.36 76.27 82.71 85. 14 100. 00

1.2 R

ARG s R # N LA BR S m] AR =, 5 7
FRERKTe P -0 42.5, HyfK. T 9ok, KAl .
FPERER R MR UK R, MR 2R S, 9.5,

16, 19, 26.5 mm #3ifEd, st 5~9.5, 9.5~16,
16~19, 19~26.5 mm Hki £,
1.3 BHBECLE

Ay BIERH] T C30 F1 C40 MR EE T, B ERE -
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OB ORL A (1 LA A R % 22 T Y B R
KHKifE 26.5~19, 19~16, 16~9.5, 9.5~4.75,
4.75~0.075 mm [ F IR 1.00 : 0.46 : 1.20 :

1.21 : 2. 81, R JHHA 8l 2 FEHL >4 851 A I8 ¢
PRI BT %, 3 6%, 9% Fil 14. 86% 1 #5
YE R B BEM R 2 e nt, BRI A g 3~5
iR,

K3 NEERELT ANREL (RAMESE 6%%iT)

Tab.3 Mix ratio of manufactured sand concrete A ( designed according to 6% stone powder content)

JERLR RS K
IR KL BR/% K/ WHEIR/ Bl A 7K/
(kg-m™) (kg:m™) (kg-m™®) 5-9.5mm 9.5~16mm 16~19 mm 19~26.5mm (kg:m™)
C30 0.45 43.5 290 73 820 334 329 127 275 164
C40 0.36 43.5 345 86 801 326 321 124 268 155
x4 HHRNERELT BMESL (RAEHEE I%EIT)
Tab.4 Mix ratio of manufactured sand concrete B ( designed according to 9% stone powder content)
JERF R RN K
BWISER KK BR/% 7K/ iy /v Nk AL K/
(kg-m™) (kg-m™) (kg-m™) 5-9.5mm 9.5~16mm 16~19 mm 19~26.5mm (kg-m™)
C30 0.45 44.3 290 73 835 329 324 125 271 164
C40 0.36 44.3 345 86 816 322 316 122 265 155

x5 HHEERELT CHEEAL (BREMESE 14.86%i%1T)

Tab.5 Mix ratio of manufactured sand concrete C ( designed according to 14. 86 % stone powder content)

JEAT RV B T
WIS KKK BR% ki BB ALY HLEH s
(kg+m™) (kg-m™) (kg -m>) 5-9.5mm 9.5~16mm 16~19 mm 19~26.5 mm (kg-m™)
€30 0.45 46.0 290 73 864 318 314 121 263 164
40 0.36 45.9 345 86 845 312 308 118 257 155
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Fig.1 Slumps of manufactured sand concrete A
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Fig. 3 Slumps of manufactured sand concrete C
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Tab. 6 Influence of stone powder content on

workability of concrete

TAEERE
waitk BN SRk

AEEA it AamiE
oS R EME %

Hw

€30 6 34.2:65.8 % 2% 2%
A €40 6 35.7:64.3 % 2% 7

€30 9 34.3:65.7 % BPE BE
’ C40 9 35.8:64.2  BUF BE HE

€30 14.86  34.4:65.6 RIif Rif R
¢ €40 14.86  35.9:64.1 RIF  RiF  RIF

G ERHB B L A B, BRI R S G L A AL
W BTN 100 kg, PLHIEP IO &R 15%, &
AN Ak B IR BE R RR AR, LR
FTiEh 15 kg, A4 THLEE d 4B BBk 15 ke;
B RO TR 6%, BB AR S EPLEI T
[ 9 kg, A THLHIE D40 RHER T 9 ke,
SEBR 1 m® AL TR B A H AL RD ) 5
800~900 kg, A% [EHLEIW 5L br Ak & &, HL
o 20 R0 B 3 BB AE 120~ 135 kg, S XHREE+
HYPEREIE B LL R B s, BRI, 0 3k A AR
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