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Abstract; Granite manufactured sand used as concrete aggregate is one of the important ways to alleviate the shortage of river
sand resources. In order to study the influence of high adsorption granite manufactured sand on concrete performance, the proper-
ties of granite powder were characterized by X-ray fluorescence spectroscopy ( XRF) , diffraction of X-ray( XRD) , scanning elec-
tron microscopy (SEM) , polarizing microscope( PM) and total organic carbon analyzer (TOC-L). Two different types of sand,
granite manufactured sand, limestone manufactured sand and river sand, were carried out to prepare concrete and their perform-
ance comparison tests. The effects of granite manufactured sand and stone powder content on workability, mechanical properties
and drying shrinkage properties of concrete were investigated. The results show that different types of sand have a significant
impact on the workability of concrete, and when the mixture ratio and slump of concrete are the same, the dosage of water reduc-

ing agent( mass ratio of water reducing agent to cementing material when preparing concrete ) of granite manufactured sand concrete
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increases by 64.3%, and the 28 d compressive strength decreases by 15.2% , and the dry shrinkage of concrete at 120 d increases
by 7.6% compared with limestone manufactured sand group. The workability, compressive strength and dry shrinkage properties of
concrete are optimized when the mass fraction of stone powder is controlled at 3% ~7% in granite manufactured sand gradation.

Keywords: granite manufactured sand concrete; concrete performance; absorbability; methylene blue value
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Tab.l Main technical indicators of manufactured sand

249 TR, JEWEFEAR % FMEE/ (g cm™3 )
Yay&=vIN kg IR H R 11 2.70
A6 X A LD INARAA T T 5 2.65
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Tab.2 Concrete mix ratio

it/ kg
LA R IKIBELE
K KR K f W
C50 0.38 420 50 158 1 050 700
=3 HHREIZIT
Tab.3 Manufactured sand gradation design
IR AR/ %
ErRe)
4.75 mm 2.36 mm 1.18 mm 0.6 mm 0.3 mm 0.15 mm 0.075 mm 13 B
Lo 11 21 22 22 8 4 3 9
S0 5 10 20 25 20 5 20 0
S1 5 10 20 25 20 5 17 3
S2 5 10 20 25 20 5 15 5
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S4 5 10 20 25 20 5 5 15
S5 5 10 20 25 20 5 0 20
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Tab.4 Adsorption test of manufactured sand

S| W/ (g-kg™) MR K %/ % HLTHIAD T K 5 B 54 %
A6 < A AL b 1.95 1.5 131
A K AEWLHIES 0.75 0.9 103
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HUTIRP BR8], LR ARG N, S (a3, X R B, A6 5 A LD 0.15~0.3 mm R 50k
B (B R 3.0 o/ke, S0 ICAMLTIRS A0 B0 W (EART , BRIIL, FE5d A HLHI DA K42 (0.15~0.
3 mm ) JIURE [ ELA 5 R B
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Tab.5 MB value of particle size of different manufactured sand

et <0.075 mm/ (g -kg™") 0.075~0.15 mm/ (g - kg™") >0.15~0.3 mm/(g-kg™!)
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Fig.1 Influence of stone powder type on adsorption rate of water reducing agents

ZEA MR IR A5 5 | A6 S WL (%) W B I 20 T S WL ), AN 5 R LA #55i
B ,0.075 ~ 0.3 mm AEAR Y JURE [R] A 0 ELAT B0 I W BEE 1 A B0 AR Xo SRR IR sk 7K 3R] 43— 1) W
K fie 5 T KUY, B A ML D i TR e - B 3G OBk R 48 it
2.1.2  HUH]EY 84 B IR A T

654 A LD B A o W B 4 i DR A5 ™ 0 1 5 R T SUR AR 5 ) TR I, AR S P S 28 4 DL
> (k) T A HLHIES Aok B AR | k27 2 A SO SR A7 X6 Lo oA, 25 SR LI 2,

AR E T AR A A% fiKA, RHA . 85, At aaEy], R, D a



555 1 X5 R 5w WAL R A DU D X IR e VR RE AR I 85

A DLCREL, KiAR R 0.05~1.50 mm , 2248 H B HCIR 0 A1 . B A 2 B — IR & ARk L AR
KR, BB AR, Al DB AR - B Ak 2 (1, 42 0.10~2.00 mm, A7 KA AL D rf 3= 2 1) 5 fift

ASHEA,

() FEHEHLHD (b) Fi BB
Qu—A 3 ; Kis—#I KA PlI—RHA; B—R bk Cal— 0 ; Dol—H = Am—MINA; Chl—44e1 .
2 R o
Fig.2 Manufactured sand mineral analysis
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Tab.6 Mass fraction of chemical composition of stone powder %o
a3y Ca0 Si0, AL 04 Fe, 0, MgO K,0
HASE=XEL ) 2.6 71.5 15.3 3.8 1.2 5.6
A REAAK 94.8 2.9 0.6 0.8 0.4 0.5
(a) fER A1 4 (b) A A ATy

B3 AEAE#H XRD EiE
Fig.3 XRD patterns of stone powder
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(a) K 500 58947 B A0 4 (b) UK 5 000 £ 8047 A A4
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Fig.4 SEM images of stone powder
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DL AD BN IR BE - TAEPEREAI LM IR 7 s o PRIERIZK & 5 I8 BEA AR | 18 B A L b TR

T IBOK B R B B R Y 2.3% , B BEEHLHRIED LIS 64.3% , A6 5 AL L EI R ] 2 17
s, JEAT A HLRIRD Y 1.8 %,
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Tab.7 Influence of manufactured sand type on workability of concrete

257 WHEE (g-kg™h)  BUkFBE/ % YHE B /mm P ESE/mm B/ s
AL 5 A BL D 1.95 2.30 205 520 17
A BEEDLIED 0.75 1.40 200 510 9

A B LA A 2L I Dl 7 ) P R ) S DR R B PR B8 T4 I DL D, A B o £ B R SRR
PR ISK IR 731 R B BE I 5 T KU, BEAR T KGR R K 8 B0RE Y 23 VR T, 3 R T UK Rl #2845 4E
R P T IR AT . RSk A AL . 22 I R RSSO IR AR R RO, B
TIREELRRERE , S TIREE LAY E] , 3R 3 IR, BARGRIC T Ak B it 0 B 3%, B2 2
AR BIHL I b IRE B KRB o 5 I () R AR 22 0, 2R PR AR/ T 0.3 mm AL B4
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222 REEEN PG
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B 5 #HHRERXEE T RN

Fig.5 Influence of manufactured sand type on compressive strength of concrete
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W RRFPEARS , B R 1) B AT AR 3 B 1 P A A LD
223 MUH EVE R A xR £ TR SR AR 09 YR

B2 IR TR 1 B TR U R PE RE RS AN ] 6 BT 7R . A6 b e WL D TR e - ZH IR 4 K T4 K
LR ALY, I 120 d TR A0 LA A AR 7.6%

Bo MHIRERRE L TIRKSE RN

Fig.6 Influence of manufactured sand type on drying shrinkage performance of concrete
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Tab.8 Influence of mass fraction of stone powder on workability of granite manufactured sand concrete

e OMEESB/% BHER/ (g kg YH&E/mm R/ mm WoKFB R % BB ]/ s
S0 0 1.75 195 500 2.10 19
S1 3 1.80 205 520 2.10 18
S2 7 1.90 205 515 2.25 15
S3 10 2.10 190 495 2.45 23
S4 15 2.40 190 495 2.90 29
S5 20 2.45 200 510 3.50 35

232 TR B E BuAE T RE L ) F AR F R

K17 BIE7s R AE A AL A R o e PR RE -5 R B B R ), A 83 2 B AN O B4 2] 7% i, R -t
JESRJE S TR S2 4 28 d HiEIRIE N 53.9 MPa, B BBAA K T 10.5% , 18 & B4k st KI5
TRE R SR R, S5 4 28 d HUIRIREF(L 42.8 MPa,

B7 EREVNHAERRESBTREE L HFEENZM

Fig.7 Influence of mass fraction of stone powder in granite manufactured sand on workability of concrete
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FrOLHI R EE + 72 PR A 8 & S B R R I B THE TR AR L, M A B & &N 7% ~ 15%
B, TRARE - B0 B TR B, b T A ) i e 16 % PR EE - 2 MR RB BB AL b i i BRI K
EIRE R KR, A S A R 18.7% , X EL I BRI A5 1 2 B, mi A TR R SR
C60—C80, Ji5 F TR EE + 58 2590l C30—C40 HAV AN 1.0 g/kg,

2.3.3 st L FRKRm IR A

Kl 8 Iz AL A A R 2 R EE 120 d A9 T U4 1 RE R i RLEE | Bl R 7 3 RIR e+ T
PR 2 S ISR, SRR A b ka i b S5 40 120 d TR IR 4R Rk, J 3.75x 1078 5 %) BR 41
HRT 7.4% ,52 41 120 d TR0 R 50/, ol 3.20x107° 8% BRI/ N T 5.3% .,

TER F AT AR J LA S 5K IR K AL HERR . i PEAE B 5 A A T SRS BEA R AR AR 25 B
S AL ML D B W R, BRAK TR 4E . A6 e A R T S 8 A k20 Tl s A e #5845t
PRk B FLREAR, T A 1 SN S5 A K AL P S5 ), (E e 22 A0 0 MR 335 T R 1 v R A o 0, B A
W URL IR K EHE K, S B0 R NS B AHAL R 73 K, SRS TR BE 1 1 T4 28 P de 28 3 TR E + Tl
AR, T, A6 5 A DL D TR B Tl 4 XAy 5 i AR A A R RURR RIS A5 F T, A8 B B W 4%
HITE 7% 22470, IR A

E 8 THRAEVNGWAKESERREL TRESEELENZNT
Fig.8 Effect of stone powder content in granite manufactured sand on dry shrinkage property of concrete
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LR AR TR KR P WL TR KR H DL R A R 8 S R (% v 2 A 2R RLHL
W BRI R A T B, A8 b 2 AL D I B 8 5 T s ML

1) 46 b A HL R B i, 0 R 5 s , L A b (0 =B | SR8 A LA B 22 Y W R 245 4 L At
FE B AT R R A FLBRAL 2 | 557K U8 UKL A7 7 5 40 W BRE D87 ) 1) 5 2R AR PRI 300 X6F 7K U6 11 3 sk
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2) EERIMLHI KL S5 1R EE £ FC A RS IGO0 AL R0 (R, SR oF P bk i, Jr 5 DK
FB A FA AL b A A A I T 64.3% s HLHIRDIREE 1 A BT 58 B S5 ML b e e (5 A
Kk, A6 B A LI EE £ 28 d PUR IR BEF AT ICAWLHIRPALREAR 15.2% 5 120 d TR F 5B A K AL
Tl L = 7.6% .

3 ARIRIGAAE T, 46 5 A DL PGB A 8 & 5 7E 3% (S1) ~7% (S2) B R EE L Hi R B DL R T
MRS B e A8, 4391 R 51.8~53.9 MPa i1 3.31x10™~3.45x107°
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