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Abstract

This paper mainly introduces the difference of the standard of stone powder in the mechanism
sand and its original causes in different regions of various countries, and the influence mechanism
of stone powder in mechanism sand is analyzed in this paper. It expounds the application prospect
of the mechanism sand replacing the natural sand to produce all kinds of concrete, and then ex-
plores the influence of the stone powder in the mechanism sand on the performance of the
self-compacting concrete and normal concrete. And the mechanism sand of more than national
standards within different ranges is selected to the preparation of the concrete. So, mechanism
sand, not the natural sand, is tested to produce concrete with different strength. And in this paper,
not only the feasibility of the mechanism sand instead of natural sand to configure concrete with
different strength is analyzed, but also the corresponding suggestions for further study of stone
powder in the mechanism sand are put forward.
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1. 5|8

BL 2 — s i B A2, USRI 0% 7 BOREAR /N T 4.75 mm IS A BOL RN TR
RORE[1]. FEA BRI, N 7 @RARI R, SCI AT RFg R e ig, s RBRA
RN — P 2] AEA— P MU S A B AL AR R, LA 2y — D7 ] BLdd Tl
A, A IR 55 R 51 T2 H0R EAS R R E ARG, 5 — o7 il e m Mg, n LR B
M RS B A R, TAC B v AR A L IR A R KR . IR B AE I R R S T — 5T, LD
AR A AR AR R AELE , ok e BRI /N T 0.075 mm, (HERFIAERAE—E ER, %
FEE b Rem g TR L CARVERE S 2t Re s 5 — 0T, WLRIRP A BEE S, 5RRIDAHEL, 4R
BAEAEAE 3 L b, X {EENLGIRD SR R LR 2, WA IR S LR G s 22, FRE—EJu N 5l ik
HERLT R AR O BRI, 75 2R F oAt = Bodb A7 250 .

G I8 FRE ML A & 2 DA RN RS ) &, SR IAT AR AE I T/ 4%, AR T B RS T
RELEWN A, 20 e 80 FAX, ZREUK2E Okamura HERWHH I T B % 92 EE 1+ (Self-compacting
concrete, SCC) HARTRAG EIHE ™ S SL (3]0 A ORI B % Syt L Rt 85A WLHIRD Jomo8 AR s,
T AAME R, GBI A BT AN SN RS S AR f B SCC A A TR R BRI, IRFIHLEI DA B R
SRUDIC B AN [F] 5 FE VR Bt L e A7 M, D TR AL RS S iV e 3R 2%

2. IR KA RERRE

B ALK PR B R /N T 0.075 mm RS540 T REAAH R SIORL, X #E-E&P0 REmaEK
A AR &2 & MB ECE BRI HIHLER R & . L PESEN[4)10F 7R, PLER ok
R MBEMEZER .. BETAFEMALE, BRSPS AR & ERaER R ZE R KE
FritE BS EN 12620 2013 (FH TR Bk A ALY JUIAR b = 450 70 ok % 18 R85 VR gt b 1L e ML A 0 A 2 B
ER[5]; LEFR#E ASTM C33-2011  (VREE AR FRAERNTE ) AR VR Uk L i 5 2 Sk M s Aok 75 B 2L
K[6]: HAKRRAE JIS A 5005:2009  (JREELFEAMBLHEITD) xR & FIHLHE A8 & 8N g —ZRdn &
1 FT7R) o 8 8 1 DXOGE AL A v ok 2 2 PR e 5 I R b v R A AN RN (W 2 BT
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Table 1. Limits of mechanism sandstone powder content of concrete for standards in different countries

= 1. TRIERMFRENRR TG A% ERE

ESEN AR E (<mm) AR IRAE
ES 0.075 5~7%

G 0.075 3~7%

HA 0.075 7%

R F 0.075 25%

Ef1 0.075 15~20%
e[ 0.063 15%

PR 0.063 12~18%
PEHEF 0.063 15%

Table 2. Limits of mechanism sandstone powder content of concrete in different regions of China

2. REAEMXIRENREL AN S ERE

Al FrRUE 44 FR ot A R R ) Bt e PR A

Gigll SRS R S H AR 20%

EVS CR gk P AV J5 e e B 428 1) 75 ) FRETT%, WEFT10%
Heamx 7 [ B Ie 477 %

3. AN ERTRRTE SR E
3.1. FEHR

KIEKH P.O 42.5 M@ mERE ThyK Ve, FrER K F 28 1 ek . ARYE JGJ 52-2006 (il iRkt 1
FHRD . A5 A I 7 VAR ) TP BRI X B R RE AT R . A OB, B RARVE R 10 mm~20
mm FIRAE TG 5~10 mm PIFPRIAR, 20 HIBE48 4 F, HLmi 0 M2 tn 1 1 Fror o A8 A i e BE SR R B IR /K 77
ML R P AP R, I#LH RO 4l FE RN 3.4, JEARD, MB {EA 1.5, MB {EBE KT VG R 1.4,
AR SN 10.14%; 2#0LHIRPANFERRECN 3.3, JEFLRD, MBEN 1.0, A& @R 14%, Kllss Rans

3 B
MLE 2 CEEYRRE AR . A E S A T ERRMEY  (JGT 52-2006) 7 I e BEAT Il . 45 S an s
3 fT7R
100 ——
i
1)) SN S A S TAT——
;\3 10 ) P S AN S _/f ................
ﬁ! 40 "' "'/" """"""
= y | —ET
% 275 95 152 19
i FL12 K (mm)

Figure 1. The screening curve of coarse aggregate
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Table 3. Test results of various parameters of mechanism sand

= 3. SR SIS RN R

RWETE HERR 2 oo 32 . A A EHEN
i H (¢/mn’) (@/mm’) E & MB 1H I AR Yy i i b e 1
L#AIL b 2.67 1.62 1.04% 14 34 10.14% 44.86%
2# LD 2.68 1.64 1.30% 1.0 34 14% 100%

3.2. WA

1) B SR TERESR bR

(HF IR LI THRM) 2 HARF S THAT R f8rh e, SHEY REERTED % Sk
TREEL R AN EROFE bR . RRIHEIT I B 2% SR L Ta AR ) P RiE T B % SR Bt TAEPERER
D FREATIEY WG, BT i5S AR . HEY i Th i i TR 2 fros. &
YRARIG (1 112 SR e L I MERE PR PR 2 B CECS 203-2006 € [ %5 Syl it 1 B FHE AR IRRY  [7]90 AR e i3
TR, YRR AR A VORISR AL 2% H TR . T500 WA, VI S|d g i Al

TR
75 mim - 490 mm

100 mm

425 mm|
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150 mm|
g
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(@)Y e BT (b)Y T B X

Figure 2. Self-compacting concrete performance test device

Bl 2. HEsSREE L TR E
2) VERETEIRAAE
PRAE €% SR B N H AR RE)  (CECS 203:2006)f0HLE , AN R LS (R 56 Fi Aok TR e 110 B 25
SKAERESE R N =T, HARWR AT A4 4 HIEDSR.

Table 4. Performance grade index of self-compacting concrete

F 4. BELRBELMREFRIENR

e 35 —% =% =%
YHEY R (mm) 700 + 50 650 £ 50 600 + 50
V JEHEE R E (s) 10~25 7-25 4-25

3) ARG
P QIR BE LSRR IS E FRUE) (GB/T 50107-2010) [8]F #ESE , A5 #H14E 100 mm * 100 mm * 100
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mm IRFIFEFRER A FHEATIRY, £E 7 RIS I EPoalre i 7 B, e 2k bl 0.95 R &
BRIy 150 mm KSR BRI PUR R, BOF A4S

4. AMIRBELTMRERIRN
4.1. MM BEECRREL TIERER R

AT A SRE LA, MEKRBE N 20% FA, WEN 44%, ATFBENNATH 60%, KA
F i 40%, MAHPEARIAKR L. HOKFIBEER R %5 1 AN #5LE, w5 2 KA
2HHLHIRD, A E SR B 45 A 5 Fis.

Table 5. Effect of stone powder in mechanism sand on performance of self-compacting concrete

5. SR AR B ESURE T RERIRNT

. T 45 e (kg/m?) TAEMERE
KR IR BLAIHb VERR K K] SF (mm) VF (s)
1 400.6 122.5 780.3 800.1 201.6 5.46 630 18.75
2 347.6 110.6 821.3 798.5 208 6.28 670 22.46

R 145 2 A TAEMREEWE v LA, HUHI AR &= rsin, B2%soRE Ly RER
Frsim, xXRE, LR A AR B S SRS RS R e Tk, 2 AR A L R
B Ay R T E S AR 44.86%, 100%, JEI 1 5K K EL AR 70 & B, 584 Al Ok B A% E
SR TAETERE TR

4.2. AMMWESRERLTEMRERRME

WARE LR T, A TFBENNTIE 60%, KA T 40%, #H 1#HLERD, S8 s L m e
TR, AR & MOKIKE, BRICEHLEIR RE S I B AR R SR B . B S kG ghE R
W 6 fiom.

Table 6. Normal concrete slumping expansion degree test results

= 6. NI P AMXETR AL AR

B o £ H(kg/m?) TAEERE
NI VYR WL far K K PEE (mm)  YHEE (mm)
3 308 124 781 843 196.5 3.93 565 265
4 367.5 77 781 843 190 4.02 615 240

SRIGER W, Aok B I N 2 3E o IR R rh R A R R B R RO OK LR, BRI T AR
PERE, e i KR EEAROK AR &, e e A B AR AR R RE EE R . ML S an &l 3 pr
No

4.3. AR EERRE

WECEHIE T 2 4., 3 4. 4 ArREt Lk, RSFA 100 mm * 100 mm * 100 mm, £ 7 KRB &=
BB R A7 5 B A R0 &8 Sk AT 7 5, HEE R andk 7 fios.
RIGLE SRR, YUHIR AR &m0 Y E bR — 2 JE B X 38 B AR, T R EC ] 2%
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(a) 4 4HEEED (b) 5 HitEY
Figure 3. Normal concrete slumping expansion degree test results

E 3. BNRALDET REMRAER

Table 7. Effect of concrete strength in machine-made sand

= 7. HEIR FUR B L IR A AR

HEe 7 d 3EJE(MPa) I 28 d 3R (MPa) Wit R SR TP 28 d TR LR
2 34.82 49.6185 C45 c45
3 31.04 44.34 C40 C40
4 38.84 55.94 C50 Css

SR R R R AR, B R A 9 O TR R S A T AT I
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1) MUEIRD A4 & R A R E BT ALk & B RO BREARAE VA, TERRRCH A % SR
bR B AR, TR KR R AR S, e A AT A B FT AR e S AR PR REER

2) HLEIRS RN T 0.075 mm FUBRLER AR ANE S 2 A A RS ERA EW, RTE A & il
B SR b — SV R P, VR SR B R TE AN M RE R, R v A A KO L A 0 P ) A [ it P52 55 20 ) e e
T RFEEAATHI

3) S E R XS LB RO AR (R AR A AR, R TR T REEAEAR T,
e AN e, AN ARy B LU TITAR L WK 3 RS 9 B s i S 3E AT A e b, gt et
MU A B A R AT 0 2% LASE T A
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