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Abstract

When using dry sand-making equipment to produce basalt machine-made sand, a large amount of
stone powder will be produced, and improper storage will cause environmental pollution. In view
of this problem, it is proposed to use basalt powder instead of cement and machine-made sand to
prepare dry-mixed mortar. In order to achieve the effect of using tailings to reduce the production
cost of mortar and meet the requirements of green environmental protection. In this paper, the
influence of using basalt powder instead of cement and machine-made sand on the performance
index of dry-mixed mortar is studied through experiments, in order to determine the best usage of
basalt powder and provide the basis for the utilization of basalt powder. The test results show that
when the substitution rate of Black Tortoise rock powder is low, the performance of mortar
changes little, and it can meet the requirement of compressive strength when it is less than 20%.
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1. 5|8

BB @A A e, R FoR EHOBOR, AR KRR HITFR & R EOA RS, BR
BEURA S, RARED L AT a2 A SRE IR R, AL RS BUROR AR Dt SO RS- FA(1] [2] [3].
ZMMX ZRET MR E, RO XA AU, EEE IR ST ERE X
oAk, XA AR R IERIN TR R R R, T ER, EEAE AR, KIER
B ARTs e, AFITIRE RS HiG sRBHRFTR (4], ZuUE A IRARBUNETEIR, B RSB AR R
MM FB, P E I T ki R

TR A R L) AR R IE s B TR M, LR N AR E, s R e IR H A th
PRI SR K HE T F[S] [6] [7]0 AHJ BT IR I AR AR i Il /R, sk b . R alE
AR AR TRV ATHLHIRS A Y 2000 ok BOROK S AL A RS A 7 IR RS 3, o] DA A X
HOB PR RD R A, IEREERIZREIARAIRCR . RRTHE[8 @ I L i wF 7t 1 fek i A0
WL AU Ak 35 AR e X IR RS SR RE RS2, 45 SRR W R MBUse 5 i O R 0 T e . R 455 9)
I BRI T T IR A B B TR RS S AL RE BN, A5 RER W R AR B4R 30% 107K T8 . B[ 10]
SERTTT T LHIRD rR R S B RS VR REFISEN, SRR WA A FT DA Il TR R KD AT RE . AL
W T LA A BRI AL D I, RIS R EAMERE MR, DIHE GG SE, ML
A ARy TR e A 7 N R SRR, S 20U ok 0 BT

2. REEMR RS R
2.1. K EHH

WIG AT E AR 2 B KR R HLEIRD . A AN R . KT B H R & R LK e 32
AL P-042.5R B RERR ER /KU, Ry B A2 B 220 3 SRR R T 2o Bk, LIRS A2 B H ol e 4™
WA BRA A 2 A VLRI, A2 B H IR @5 A R A JHR AL 2 A Ak, AMngiE e
TR B AT B AR A PR A T ALK e S Y85 . KA 22X B SRk, FFa E S AT bniE R
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Table 1. Performance index of cement

= 1. KR REFEIR

. FEmi LI [8]/min BT 35 /MPa B 38 5 /MPa
2 5E]
m’/kg Ik Kk 3d 28d 3d 28d
ks 348 145 220 5.5 7.6 21.6 48.7

Table 2. Performance index of sand

< 2. WO FMEREIRER
ERE% FHRE /% R/ (kg/m®) HER B/ (kg/m®) 2R /% o1 R AL
3.0 1.0 2620 1520 42 238

Table 3. Performance index of fly ash

= 3. MERMEEIRTR
JEAT R BIKE Y% FTKEH/% N, ZEAAER RS %
IR 0.3 101 1.37 0.40 81

Table 4. Performance index of basalt powder

4. ZRAEAMIEREIEITR

R/ % Eb 26 A /(m?/kg) LW T/ (kg/m®) 0.08 mm f 4%/% 0.045 mm i 4/%
41.0 328 3160 15.4 22

Figure 1. SEM of basalt powder
1. ZRERHE SEM

ZUE Ak e X EUE A S T I 1 AR LR b R R e AR RARLE 0.075 mm LRI R
e HE 1 ATREH, XS AR B R BN, SRR, REIZ AR 2 IR, HE SRR
UF[11].

22. WIBHR

KT MR ZRCGENLHIRD . Z A AR AN ] & @ TR ISR 3% . 2% JGIT98-2010
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CRVARRD S A BT R ) X TR AR 2 AT e & et it . 2 s A BURHL D A L 2R 43 AT 5%
10%- 15%. 20%, TIRIIFIHEFEE /KSR RGPS E. A FARMEH X RS AR R,
B N H X Ao BURUK e, C A 2 sla Aok BURHL I RD , IR KRG & HL e L& 5.

BRI ROV E S AT EA RO RREL, MRHE L 5 P i & L AR R PR & 5 AR & 01 B TR 3R 5L
oo RIS I P G A EE Y 70~80 mm EHIWS K MG K&, frREA /KA EifE 5T TR
WO A FE A RE RO, RIS 403 28 d PUE MR IR, FruEsedr & 28 d Ja B ik it
17715 PERE A . 4% /] JGI/T70-2009 (SRS IR FEAME REARI T VEARIE) (AR X TR AU I %1t
REdEAT IR

Table 5. Mix ratio of dry mixed mortar of basalt stone powder

=5 ZRAAM TR KESL

R S 2 Y5 7KJe/kg Th/kg Fki/kg WK kg Ak H B /mm
A 170 800 0 76
Bl 161.5 800 8.5 77
B2 153 800 17 74
B3 144.5 800 25.5 72
M15 B4 136 800 34 30 1 78
Cl 170 760 40 75
C2 170 720 80 77
C3 170 680 120 73
C4 170 640 160 74
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Figure 2. Variation curve of water consumption of dry-mixed
mortar with stone powder substitution rate mortar
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PORVEIE RN, BRG] BB X a0k R B IE g hn. £8 2 A Aok B AR 5%
I, WK ERAAYIE, X E D& A T LUE R RERERIIE R, BRI T 3% Py R A0H 18] 1 5
By, SR TRVMEE, PrUARDKERZREUN . SIS ERZ R, b FIRORER A FHE LRE
RIMBAACH R, B ARSI K AR K.
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Figure 3. Variation curve of water retention of dry-mixed
mortar with stone powder substitution rate dry-mixed

B 3. FRIRBRKMEEAMERRT LN

HiF 3 AR, R A B Ve & D SR 1 RO PEBE AR, 1T A A BT L il b B R K A T
Sy, A 2 ala ok RO CHL RS I IR A I B PR K S B AR KT KL R I B SR DRk R . X2 A
DI PR TE 5 SR ARLAR DL ROKOK FEAT 9K B foRAZ B0/ INRIORE B 3 05 0 S OR oK PE BE AR 42
KR EG G N2 AR S R AR A ZaCE o BUROK R JG T A s AR, R0 e o (R SR h
PR AR LET e, T AR BRI A i S b B VR AR SR B, IR DR BT . i 2 5
br TRERAE T 22, IR — N = T 90%, W11 3 Al fE, SR A i AR & T 90%.
3.3. AMSEXNTRMARZRRUEEF R

At A 20 Ao HOOK SR AL R 1) 28 TR PSRN, Wb IR AR (a3 a0 I 4 s

HIE 4 w15, ZECE AR BUREM RN, o8 UK R IR TR IR I R P KT B G
DI R L o 3 A2 R D 8 A R ORI W0 SR B /K T B T Aot RO LB R I O &,
KW IR G REALZ, WRANPMLEERIEN, SRR E LN B 43805, EHZR
EATR BRI ML D 25 2 S RD SR AW FE R AR, 78 2 A Ao U 5%, AU AR, X2
DKM S B8 T2 55 R0 P Sk T A 5%, AR B ml b S b FKAE A Ry R ZO 5% 22,
WO LBV, T2 ZECE A BURR T 5%, B IR AR IR RO .
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Figure 4. Variation curve of apparent density of dry-mixed
mortar with stone powder substitution rate dry-mixed
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Figure 5. Variation curve of 28 d compressive strength of
dry-mixed mortar with stone powder substitution rate

B 5. TR 28 d EREMMAM SN ERTL L

w5 i, 7R X EUa AR BUARE DY 5%IN,  HOAHL SRS I 0 5 50 M o B2 B AR e I s, 72 X il
FREURE KT 5%, UMLK B 58 B2 L A ROK PR G . 32 DR PE X iU Ao U ER 1S
I, A 2 CE A UK e & D HOK IR B AR R, T AL RPN, AR B BRI e, e
oy BRARH L R I RO S B0 9B P v 12] [13] 0 1028 Ko AoB ORI 5, 08 B il b ) 46 0 VR A
KAA KBS, Ak AR BERTOVE TR AN K BRI R 52w, ook BURK e I b S 40 e 5t B2
e I S AT, TR XA A BURK IR RIS, SRR PR SRR, X
ARk vy PR AGR FEOK, (HRP KBRS Y KT 18 MPa, i & RBCER . AT X Ea AR HUR R 1
Ju 8 H Origin BAFX TIRMISRD % 28 d P 5REE K X iUa A by BURER AT &R &, & AW T

ZE A UK T -

F, =27.2-0.3440, R* = 0.9603

LA AU LIRS I -

F, =27.1-0.4020,R* =0.9116

K FONTIRMIRID K 28 d FUERIREE, o A XA A IUE 23,

LA BT, PRSI A BB KT 0.9, RUAMBERMERN, ML SEERE, ®
FEE T oR A5 L P, AR I S RO EPUR SR Y 18 MPa B 2 A AR BUR R AT 43, 8 FH 2 A A
B IR 0, =267, o, =22.6 . LA A XA A BURKIRR, XA A8 R
AEHE 26.7, FHZXRAEFARBAHLHIEPE, Z S A BUREAN T 22.6%.
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3) LEE TR A AR TR 2R & M RE R s B nT 43, A 2 A Aok 0 2 B K Ve R b
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