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Research on Optimization of Mix Proportion of Machine-made Sand

Gravel Powder Content

SHI Hongwei, SUN Tongchun
(China Communications Road and Bridge East China Engineering Co., Ltd., Shanghai 200120, China)

Abstract: Currently, in order to effectively protect the water ecology of the Yangtze River, the relevant national
departments have issued the river channel dredging management planning for the important river sections. The wider
application of machine-made sand is explored. In response to the call of the country, nowadays, more and more
engineers use the machine-made sand to design the mix proportion of concrete, and the content of machine-made sand
gravel powder is an important reference index in the design of mix proportion of concrete. Combined with the empirical
method and experimental method, it is proposed that the contents of three rocky machine-made sand gravel powders of
limestone, volcanic ash rock and basalt are five groups of target contents of 3%, 5%, 7%, 9% and 11% respectively. The
comparative analysis experiments of the mechanical properties, working performance, appearance and chloride ion
diffusion coefficient of the concrete are carried out. The experimental results show that the compressive strength of
concrete is the highest when the machine-made sand gravel powder content of limestone is 9%, and the compressive
strength of concrete does not increase with the increase of machine-made sand gravel powder content of volcanic ash
rock and basalt. The working performances (slump, stiffness, cohesion and water retention) of concrete is the best when
the content of machine-made sand gravel powder is 7%~9%. With the increase of machine-made sand gravel powder
content, the appearance of concrete is constantly improved. The results show that the appearance effect of concrete is
the best when the content of sand powder is 11%. The chloride ion diffusion coefficients (RCM10"* m’/s) of machine-
made sand after 28 days and 84 days present a negative correlation with the increase of gravel powder content. The
chloride ion diffusion coefficient (RCM10"* m?/s) of concrete after 28 days and 84 days is the lowest when the content
of gravel powder is 11%.

Keywords: machine-made sand; content of gravel powder; mix proportion; strength

0 5l &
WA 2024-11-11 AR, i T R TR KR, SRR M
FEEN: WER(9897), B, SE, THRID, AL I 2 A R R SR VU B 1 B T T

RAEETILE,

£ 349 -



IF LA 5% %

B A, 5 WU B B A B B A AR AT R

2025 455 7 W)

i A P H D 75 SR A AN W O e A L D TR O
B W R A A5 o E A SRR O T AR R
SR, ML) D X T 45 - 1k RE 52 i) A9 AT 5 3 245 B 7
B RS 240 AL (max ) 75 Y i BORLZEHBC | I8 P
e A R SS J T , A8 15 B 2 A] A 25 e 1
Bl 22, TR BE L RE 5 1 X AN [ B A1k 1 AN TR
PR AT BIETE AN BE TR o TR A T P AL b R
5 A T T A, WA R A T Ak AL
Wb XS BE L VERE AR A, BE0E T A LA — 2 1Y
PR HE A 0 B S

A0 3 R S A TR SRR A Y, Ok AR /N T
0.075 mm , 55 B IR B 452 5 AL D 5 44 R R
P K HRD I FR BE L A PERE . DL, AR SCIKFE A
5 T o5 ey AR R N L 5 R S B TI03 B it ik
TR, TF AL S A1 8 & & xR BE L LI & He
RESZ W W5, L3 4 78 7 B A6 BIL o) 0 3 5 - 1A 2% o

A P HTAIL B, DA T 2 2 AL i 420 v 3 2 A 5 B AR
JEEBE R L R HE T

1 X 58
1.1 E#RhliE

KR I P.O42.5 3530 Fe iR R /K e, 7K Je 2
3010 kg/m?*, 41 12.2% , b HERR £ FH K & 27% 5 ¥y By
KR F 2T, % R 2.30 glem?®, 75 K & LN
95% , 241 &£ 4y 18.8% ; 5 oy SR FH 4 A7 PR W) S95 2,
7 dIEPEFE BN 102% ,28 d iGVEFE RN 115% , i sh
H R 106% , Fb 26 1 AR 423 m¥/kg, % 4 2.92 g/em’;
K 7R B IR R AJCP-R =5 MEBE (225 ) Yl 7K 5] 5
FEA FHIK A A KK ML BHR H 5~10/10~25 (BB BC L
Bk 3+ 7 ) B K 3 SR LA 5 AR R4 )R 0~
4.75 BT HLTIED , BEA 53 3 R BE K A K
1.2 BEEEiXE

50 AL Ak B i 5 0 o 3% 5% . T% .
9% 1% VE R IR BE AR HEBC A LL AN AERE, 56 FH C35 TR
¥ 1L A Eb o0 6 A K A R L R A 3
BLHI DN R0 5 R e+ TAEYERE (B AR
BE R RO ke R EE LU ER ) |
AN R i AP (RCM10™2 m*/s ) B 520 21, €35 bRifE iR

BEERA WL,
F1 HRERBELIEAL B : kg/m®
K BHUR TR il e K S
222 122 61 778 1032 170 405

1.3 RWAHE

TR VE 10 T 24 R Rl (P08 ) 43 IR O % T
AR e B K e 1R BE UK LR ) (JTG 3420—2020) 7K
Ve IR BE 1 4t e o Bl 56 7 4k (T 0533—2005) #4171
U TR EE 0 T AEMERE (U5 B R BRI M R
AR ) Fiz BECON I TR K U B K Ve TR B 4 X5 R )
(JTG 3420—2020) 7K V& 1R &E L F-A Py 08 B il 56 7y vk
(Y% B AL 5 T 0522—2005 ) FEAT IR IG5 TR BE 1+ 1Y
A0 L% BEH I 5k 2E AT UL 2R TR B Y P e
(RCM1072 m¥/s ) 4% HE QAN % T RE 7K U R K e iR 5 £k
56 MR ) (JTG 3420—2020) K IR B P A E T8
BRI T (RCM B T0579—2020) AT 56

HEROW

AMEEXNERENIIE
i 2% 2 F0 T LLE 2 A K AL A R 1
T AE 3%~9% Z A I VR EE 17 3.7 .28 d Iy HT R
RIS @R 3 KA E Y
AR IR B 1% B, TR EE - 0BT e 5 B S Hh B
TR

2

21

R2 AREVEREZUR

A8 % 3 d/MPa 7 d/MPa 28 d/MPa
3 23.5 342 44.6
5 243 34.4 455
7 25.7 34.2 46.8
9 26.6 352 48.1
11 24.7 34.3 46.2

®3 HBREMEBRETHUE

Ak % 3 d/MPa 7 d/MPa 28 d/MPa
3 23.5 352 44.4
5 23.7 35.1 44.6
7 23.7 34.9 44.8
9 25.1 35.2 44.8
11 23.9 34.5 442

x4 ZREMEBETUE

k% 3 d/MPa 7 d/MPa 28 d/MPa
3 23.8 35.1 445
5 23.9 34.6 449
7 234 34.9 45.8
9 242 36.9 455
11 23.7 35.1 457

A 1o A1 22 HE A I AL RS A A 3 B
or A B, BT A O 5 A (A S B
CaCO,) , WCEH Wl or M A 9 (A2l 4 Si0,) |
JEE A T DR D BT S A B i A RS REAE R AL R

+ 350 -



2025 455 7 #1

B A, 5 WU B B A B B A AR AT R

IFEA 5%

S 2] i A AE FH 08 A A SR %) 5 388 5 TR EE b iy
IR () LB DR A A G KT B 0 S A M
FEHAR, DT B von SR A5 SV, X i B 1 o A A
o T A8 A CaCO, AT L5 /K P8 0 G C3A J v A
BCK AR Bt B0 1R 85, 2 T 410 o K Ak R TR 1) 5 R A
Ii] BRL B 78 K AR B A TR 45 1) e A, DT R B — 2 1Y
TEPES RO TR+ AP

T A AN AT X B R K A A R B )
AT BT R B, LR R BT R AR G WA
& PR (fR2E B R CaMgSiL0;) , BE K A 1Y 32 2
W o 8 A (A 22 A R Sio,) , UL Ly R
TAEE AN BEXT K Y AN A8 G OBHE B R RO, R
SR B R, BB

i X R 2 ~ 3R 4 B T AT oA A PL
K B E 9% Bof iR B i e, T RE 5 R R B A O K
o M X B LRI A0k & Fe 3G i s 3@ A X) b &
PRAT A BT RS A1 K3 B i 7E 3% F1 9% Bif, Hoom 3 K
T 8% iAo HIL W] LAAS IR EE B A LR AL B 1T LA
7% LR TR oA I A B AR o0 E A 6 o
22 AMEEXNEE(RE B RKME)

RS ~ KT RG] LUE B = Foa L
TS A1 8 B A 3%~9% B, Y% B K /AN S HLHI b A
By O i S IE AR OC, YR B K/INTE AR B R 1%
RO 28 /NS, BUEITES A 8 & w7 7%~9% I, TR
B B (L RoRIREE E ISR S MLl ab
ARy B B AE T%~11% I, ZE RV R4 (R 7E T
IHE5 A TR A AN TR R AT, AN AR AR R AT S 2
U, R B R AR R A ) MLETED A 8 5 A 7%~
1% B, BR7K M0 T8 (Rom SR YHE 5, A K

o IHRHT ) o
®5 ARAPEEELE

A8 B A % Y& B fmm sz RN Dok
3 205 h N s
5 205 i Rif &
7 210 i Rir Jo
9 220 s R4f Jo
11 200 h R4f Jc

*6 BREPEETUR

R % YHE B fmm e Bk fUkM
3 200 i N b
5 205 h N b
7 205 s Rif Jo
9 215 i Rif J
11 205 h Rir Jo

R7 ZREPFETUE
A8 % Y1 I /mm T RN Uk
3 205 h At G
5 205 i A ¥
7 205 T R4 x
9 210 & R J
11 200 i R4 o

SIRURTATC DU~ AR Wi E I RO Sy A RIE I
LRG58 A8 & it A BT 58 E AL b
R R R I, = SR AR AR, DT ik /N L ek ] 1
PERH T, 38 2 14 0 A K 5 3 n] ke ) B s K R
) E AR R TIREE P st s i T
AR B Y BN 5 BOR R TR K B R b TR
RRTIE X H KR b IR R B P vy TR E Lt
AR ACE R B R PR REAS AR IR B R L i R T
Bt TR B A R AN TR B A A K A o

M HL I AT & T 7%~9% 36 Bl N i), 1R 8 +
W) TAEPERE (LRI B i st 3R ) MK %)
FIIAE . YL A8 F N 7% i, T AEPERE
(BLIEHE B PR B R AR KM ) SEAS PR FF AR A
BEONRASE T2 & Ik 2 9% I, P D 52 B i 18
KIf k% m b nr LA IR EE i & b 75 %
FEHLHIHD Ak 2 B I s o
2.3 AMESEXERTIINEENE

i 0L 8 T LA H R 2 HIL D A 8 e b
i, VR BE B AN CELER R T AL RTED AL ) 23R ek
e FARSCRBUE T 3R S 4l 8E , R Tk
B8 1 R AR AR AR AL D £ 8 7 2 X A UL
AR BRAE . 38 1 FLBE 8 T LA R — P G AL
B 11 BRR ORI, B AR A /N RN — | Hr i
Bt T A HL T 22 5 Ok kS B T I 7 TR B - L R B A
FH AR B e foU2 T A5 3] T R itk A
T S W AE TR E AP AR 1k o Fh e ] DAAS B X6 AU
BLSR A% (IR BE 1, B A LA I T 2 R AL A A
By 5 HA S bR 2 18] B S A

*8 ST

ThE e Gk B L
3 AW R AL
5 WAL L Bl
7 oL il Bl
o REDLH S REDGH SR R SR
Wi il Bl
1 R REDEH  REDLH

24 AMEEXTRCM10? m¥s &
T8 3 26 9 B A vl LA ML D 28 .84 d AU



AL 5% H

B A, 5 WU B B A B B A AR AT R

2025 4F5 7 1

FH B R B (RCM107"2 m¥s) il 25 A1 8 25 5 0 19
SIS, R BOOUER & B, R R ROk S
TREE TR FLE, BHE T K VR 7R K AL i R R A
FLAE I B, 6 4135 /K 38 2 P I 5 ol BELDE Y, ML
o P o Rl 22 | o Y FL R st TR Y
5 S L R AROA TR R T K PE (RCMI10™2 m?s 5t
AN WL LE . T A SCRE T A s 4l
e, BoE TR ROE 1 R AR R AR AL Ak
X IR EE L+ RCM1072 m¥/s S M B9 BRAE . Bl & He AR
A IS 5 Ak S8 38 o8 300 B S A R e R R T Pk
(BT 8ot 280 w52, U2 3T S0

RO AMAEESEREL HBA:RCM10" m%s

11k KA B A LA
P =N
o/
% 28 d 84d 28d 84d 28 d 84 d
3 5.8 23 5.7 2.2 5.8 22
5 49 2.1 4.8 2.1 49 2.0
7 42 1.9 42 1.9 42 1.7
9 3.6 1.6 3.6 1.6 3.7 1.6
11 35 1.2 35 1.2 35 1.2
3 & i&

8B 2 RIS L T A KA B
LR SR M AL A e 3% 5% 7% .
9% . 11% 5 1 Bhp 4B &, I TIREE + 124 fe (3t

JERRE) | TAEMERE (FHEEE MRBE  Jh M k) |
AN T A (GRS T3 HCHE R B0 WX B il 56
RH LR 458

(1) 203 I LIRS A3 4 10 1 1 7 9% B, TR B
A 3.7.28 d (BT R5ER B v, TR BE R R B
IR AL RS A0 25 A ML A R 8 A B i i
B .

(2) ML RS A 8 & 5 TE 7%~9% 3 BBl I, TR
0 TAEPERE (RIS YHE sl (B3R AR
K ) TR AE

(3) Bl HIL D bR 2 B3, TR E £ 1 4
S BA3 , 45 5 Bo SA 0 & ak B 1% i), TR B
+ AN IR B

(4L 28 .84 d A B T ¥ HIE R (RCM107"
m*/s) B % A1 By Fr 0BG 0 S B A O, A Ry B A
11% I} ,28 .84 d R &k + & & 19 #tk R E(RCM107™"
m¥/s ) Al .

CE A
(1] WA B . b e A Y 6 - M i (0 2 i F 5 [D . B0 BRTUFE Tk
2,2014.

[2] JGJ 55—2011 , %3 1R ¢ 1 Be & Lh i R RR(S]

[3] JTG 3420—2020 , 7 B T AR A8 B /K U TR e + i 3 LR [S)

[4] ZEW . 3 Xof WL B B LS RN 8 4 P BB iR B 55 [D]. 4 1 &
YhHLT K2, 2019.

[51 BEILAR . A7 B0 AL 0 VR 05 2k i A 32 o) S MLFRAIF 5 (D], i - i
TR A, 2006.

[6] JGI/T 193—2009 , JF %E +- ifit A M AG 56 F % b vE[S)

(SBFEH G B )2k
A VERKTE, AR & TR AR

WGHUH 2 12 1T T 1 T

WGUUE &% R &

‘B 7 WL http : //www.csdgyth.com  FETE:021-55008850  HX R HRFE : roadbridgeflood@163.com
o

- 352 -



