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Abstract

Granite saw mud is the waste generated in the processes of cutting and polishing granite stone. It
is difficult to be widely used for its high water content. In this experiment, wet granite saw mud
with a dosage of 100 kg/m?3 is added to concrete to replace fly ash and fine sand particles. The in-
fluence of wet granite saw mud on the workability, mechanical properties and durability of con-
crete is studied. The results show that the addition of wet sawdust has no adverse influence on the
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workability and mechanical properties of concrete. In addition, it reduces the chloride ion diffu-
sion coefficient and the drying shrinkage of concrete, which is conducive to improving the dura-
bility of concrete. This is mainly because of the low activity of the sawdust powder, which will in-
crease the content of harmless pores to less than 20 nm in the concrete after mixing. And the par-
ticle size of sawdust is smaller than the fly ash, which has a better filling effect. Thus, significantly
reducing the content of harmful pores greater than 200 nm, which is conducive to improving the
durability of concrete. At the same time, granite saw mud has no obvious effect on the hydration
products.
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Table 1. Main chemical composition of raw materials (wt.%)

= 1. EMRANEZNFRL S (W%)

FE i Ca0 Al,04 Sio, Fe,O3 SO; K0 MgO Na,O Lol
B 1.65 14.56 72.28 1.30 0.03 4.76 0.66 3.69 0.37
7Ke 55.70 9.04 23.16 2.57 2.62 0.82 221 0.51 3.87
KRR 3.76 11.08 51.34 423 1.06 0.88 0.65 0.42 2.87
ok 34.13 16.45 3221 0.56 2.43 0.43 10.05 0.24 0.87

Table 2. Physical properties of granite sawdust
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Figure 1. SEM image of granite sawdust
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Table 3. Mix ratio of different grades concrete with granite sawdust (kg/m®)

% 3. ERAERF SRR LAt (kg/m®)
K Wk B BRIl MlwRy v e %l K

C30 200 90 50 0 710 170 970 5.8 170
C30-481k 200 90 0 100 710 135 970 6.0 155
C35 220 100 50 0 670 170 980 6.3 170
C35-4Ek 220 100 0 100 670 135 980 6.5 155
C40 255 110 50 0 637 160 980 7.7 165
C40-%81 255 110 0 100 637 125 980 8.0 150
C45 285 120 50 0 620 160 1000 8.3 160
C45-481k 285 120 0 100 620 125 1000 8.5 145
C50 340 80 60 0 601 150 1000 8.6 160
C50-481k 340 80 0 100 601 125 1000 9.0 145
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Figure 2. The influence of granite sawdust on the workability for various grades of concrete
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Figure 3. The influence of granite sawdust on the mechanical properties for various grades of concrete
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Figure 4. The influence of granite sawdust on the anti-chloride ion permeability for various grades of concrete
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Figure 5. The influence of granite sawdust on the drying shrinkage performance for various grades of concrete
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TEHEBR MK AR VERE, SRR KA BOINE 2 S BOREE T30, 5 i T LgE A R gn e g TR
T 4EME[10]. Rk, MEEARKRE, eSO K G A R TR T4 e oeE

35. AR RRINERLFLGHRRIR

PR FEARLEAT UV E] . B AR EE J5 , MR EBUR 208 2 g LR T ALEEH 43 il SR A Auto
Pore 1V9510 A [ 7R AN 5 VR 48 - (CAO0) R B4 I Vi Bt 1 (C40-4mIR) M FLES M oA o 7E I FE Y, 1%
BN K 77 228 MPa, ~F- i i [B] A HEZS I [8] 53530 4 10 s 115 min, il & ¥ FLA2 Y8 HA 3.2 nm~360 nm.
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Figure 6. The influence of granite sawdust on the pore structure of concrete
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6 BT/~ A C40 4R HE T A CA0-HR Ve ZHVREE L I FLE MR S5 3R, FTLUE H, WARE P L E
BT 50 nm B FEAMIEFESL. BAERERE S FECRE LA EEAMDFAM S ERZEE M, A
eI TR e L 1) ) S RETC T AR, S o PRACTR e WA, SR TR B L O PUAR AR, T
FE TR R A A . C40 ZHYREE -1 Btk E8 0.01573 mL/g, 1ff C40-HEYeSL4e4H N 0.02661
mL/g, X—Z5REHBAGNR)G, RE LSRR A . P LT o, Wik 4 s,
MHET LU, BASETRE, B AE/NT 20 nm FITEEFLRIAENT A 23.9%318 %) 48.2%, {HE KT
200 nm )2 FEFLHI LB 49.9% &K H] 19.9%, XK HB N5 RE LML WA —E M. X
FERFONERRAC T4, A EFREHAMIR, R LM EnEsL, AHEANSERIK H
A& TRV MV AR, 5 N ER Ve TR E - 9 30 A i KA =08 b, SN H IR FLOE FEFL) & = 3s
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Table 4. Analysis of MIP test results
= 4. MIP AR H

FLEEHI 415 (%)
s FLBEZE (%)
<20 nm 20~100 nm 100~200 nm >200 nm
C40 3.04 23.9 25.1 11 49.9
C40-%57 5.42 48.2 30.8 1.1 19.9
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E B KALTEFR £ (C-S-H), AR KB A B RS LA (AR Sh A o 31X 32 52 o T B A RN 8 e 1) 3% 1 4T
BUK, ARETEATHFEKIE/KAF=AH] CH @ik, Witk R PR & 2RK, AKI0EIHARERCKER
AFt @i . C40 HAN CA0-H5Ve L5 IR /KA = TR 35 TG B 2 22 53], 3R FHAIR I R4 A0 KA 7= 42 BR) 5 Ml AN
.
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Figure 7. Microscopic morphology analysis of hydration products
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