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Abstract

The increasing shortage of natural sand resources and the tightening of environmental protection
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policies have made the application of manufactured sand (MS) in concrete an inevitable choice for
the green development of the industry. Self-compacting concrete (SCC) demonstrates significant ad-
vantages in modern complex engineering structures due to its excellent construction performance
and compactness. The application of manufactured sand in the preparation of SCC (MS-SCC) is a key
technical path to balance resource sustainability with high performance. However, manufactured
sand differs fundamentally from natural sand in terms of particle morphology, gradation character-
istics, stone powder content, and parent rock lithology. These characteristics profoundly affect the
comprehensive performance of MS-SCC. Based on current research progress, this paper systemati-
cally reviews the influence laws and mechanisms of MS characteristics (particle morphology, grada-
tion, stone powder content) and key mix proportion design parameters (water-binder ratio, sand ra-
tio, cementitious material system, admixtures) on the workability (flowability, filling ability, passing
ability) and mechanical properties (compressive strength, elastic modulus, crack resistance) of MS-
SCC. The conclusions indicate that MS-SCC meeting high-standard engineering requirements can be
successfully prepared by selecting high-quality MS raw materials, scientifically controlling stone
powder content, optimizing mix proportion design (especially water-binder ratio and sand ratio),
and synergistically using high-efficiency admixtures and mineral admixtures. This article aims to
provide a systematic theoretical reference for in-depth research and engineering applications in
this field.
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Figure 1. Effect of stone powder content on properties of concrete

B 1. agaExREaRt g

DOI: 10.12677/hjce.2026.153069 221 T AT


https://doi.org/10.12677/hjce.2026.153069

23. BEE R

HUBIRD (B A MR AR 6 R 5 48) R & EORH I R TR SRLAAR AT DAL AN [RLE P R A8
XK B BE AP AE 22 57 o T TR, R (U6 B E ) HLIRIRD o T L R RRE R £R67 4 mT B P (kB K
FIBIR R, S BOE B F AR LR B f5 KR35 B 4], MECC N, A A L O il ) JR e 1
R L AR RE . (R LEWETERT, AT AR LR ORI BUROE A R R, S
RN SHNER IR
3. EEAELITT XRESHRIL AT

FELE ENLHIP R IR T3 T, REARINC & BB BRI MS-SCC PERERI T BL.

3.1. HER B ESCR R L E SRS %R

B0 MS-SCC it ah M5 msH e E f ok, BB IR BU T8 RS 3R Y 5 SR AR A 1k
Z IV o e T A SR A AR P s T 1 S A 4 3T AR U ik A 5 B S T AW SR AR KR
PR SRR, BER TS RMAR . X T MS-SCC, HHrAlGIN “RIGWEZEL” B, EidEm
MRS A HERUE B 5 22 B, TH S R 2 BT 6 K i /N IR AR, R At _E 30 s A S R AT Fll e
. ARZLFARMKZ ARt Irikda th, i s B REHERR S BEOR PR A SR, w3 Rk
PR E IR . BRI BT RS 5 A = RIEARELR (6], & el A L B R 401 i T A HE AR
WRE, W T BRI B D B GE T E 45%~52% 2 [0), H A [ IR B 4R a5 RS SRR A kb
BT 5 (0 I S ARARAR, IR ARYE H A PE Y eI E P 5 1 s RRAR R . fedm, RIS SCIR B
LI PEAR AR B0 IE VA0 PR SR AR 15 8 DAORAIE B R R AN A 2R P R AT TR e A XU

3.2. JKEREE SREER R X B RER

KB b S P i gt s B S i AME v g MR R . X MS-SCC,  HouK s bL T BBl 3 75 o 1k £ .
BRAIK B LR T 3/19 ok, HARESFECRMAA R, Wtz BEMKR L REcGE R, (B
R P I 3 e 4 AR o PRI AR IR A RIS R B, K VR B LA TR A W I sgm, (HBEE K
FRe B3N, VRE BRI R R 12],

T HLR RS T K ERBK, MS-SCC 1l 7 B s MR B R S &, FBAT WB G R DR TAENE
TR RS IE “IRIRAAN.” B A G R AN, HAK LK R N OTR T 5 SR, FEREFRARK
IA[13] [14]. EPELEWFFE MS-SCC #AJ12EMERERT KB, MRS RN 30%0), RE -1 TAEMERAPUE
SRPERINELR[14] FEKBE MR HE S G A I P X, (H 2 BB b S kG B 12].

3.3. R STEIER

MS-SCC [HIHD 2 i 75 Sl A5 VR e R e AL R BORCARE , 75 25 B K E R
BRI B, A AHERE RS B R AR 45%~52% [6]. AIPEIR, WRAAA L LIER
A B, & SEE R BSR4 B8R, NNk B ELRE ) bRl e, deeith®
TR BB 2 B K K, SRR S YRGB 45 . (ESEBR TRER, Mgh & T 3RS, DU 7 8] i i
PENFEAR I A R D 2, T DR TR P - 7E % SR TC I3 25 1 AT RR RIS 70 o VR % 2 U 465 ) % SR AR o AT
K 2,

3.4. §H3FHLEIRDY MB ERISMINFEIE R

AL R B ek (= 24K AT 4)3dat W YRR (. (MB {ED) R A, Hxf RO B IR 7RI (PCE) R AT 32 2 Y

DOI: 10.12677/hjce.2026.153069 222 T AT


https://doi.org/10.12677/hjce.2026.153069

St

JR TR BAERT, 2 3 E MS-SCC PEREM A IR L A 3R, IBLRR B AN /] MB {H 55 R 2 57 AL [ 4%
Filgo X T MB E/NT 1.4 BURSTRHLHEIRD, AT ARAESR PCE, I FIA7 b A SR 78 RN H A T 3R
KGR, JFEE SRS RSS2 MB AT 1.4 2 2.5 Z AR, RS MR 58, @ UCR
YO EE B i SR, BIAE AN PCE 45 B s R ML/ i DR R BA S “ R, A L0 S 5okt o SO ML o5 48 W B AV
MM GRERE PCE RAF 2520 X T MBAEAT 2.5 (& RpLseD, wUR A Ao tEsen, GG AA K
05 m g 7K i 141 B8 7 08 Rl 7 ) AR 550K 2 R R BB s (RIS T MB (R P EE SR AR R
i B2 HC SR Y R PRI (VMA) BAZE 7RI 8] (00t TR Rg . EAERE[15]RBT 7T omiM, B —2H 70 O A7) e LA
XS MB B HLUHI RS R 2, ST “I0K - GRYY - HUIR 7 B[R] 52 A 751 14 2 7 A ke T8 X e 11
K.

BEE

L ErE

Figure 2. Schematic diagram of mesostructure and paste distribution of concrete
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