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Abstract

Water-cement ratio is the most important factor affecting the strength of concrete. Rapid deter-
mination of moisture content of aggregate and water consumption is the key technology to control
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the water-cement ratio. In this paper, microwave oven is used as drying equipment to study the
influence of sample quantity, microwave oven power and drying time on the test results of mois-
ture content of aggregate and concrete water consumption. The test results show that it only takes
10 min and 30 min for testing the moisture content of aggregate and concrete water consumption
respectively. The microwave method is fast, accurate and easy to operate. It is feasible to use this
method to determine the moisture content of sand and gravel aggregate and the water consump-
tion of concrete in daily production, so that the water consumption and the water-cement ratio of
concrete can be accurately controlled in time.
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Table 1. Performance parameters of aggregates

=1 BREERE

A FEM 5 B Ikgl/m® HER E kg/m?® R Y% FIREI%
FIIRE S 2610 1450 48.0 15
HHE R 2730 1420 48.0 0.5

HMINFNRRTR = PEREIRK ), B E N 1.0%, WUKZEN 32.4%, 1h PHEE#RK 10 mm.

FA KR E KK,
2.2. WL

TP (P12 600~800 W, 45 2450 MHz), ik & F il Mt %, o R-F- (B & 3000 g, /B 0.1 g)
i
SFo

2.3. W®75E

2.3.1. BNRKEAR

FARAERE BURE s RIS 0 B4 1000 g, FEABISIE&H, 408 R FREL 300.0 g, SR RHFREX
500.0 g, BUFEBNGIE T AR, FREAE RIS T A SR, A 0.1 g: SRJE R R N
Wt 5~10 min, EEMEE, fFAMEERGRELTE, HfE 0.1 9. MEMTE BRI
e, WS KEE TAUE, K2 0.1%:

A
W——8 B 5 K (%)
my—— il & M (Q) s
my—— BT 55 & FI R 1S B (0)
ms——HT 5 R 5 L I S i B (g) -
LA 6 45 2R ST S (B A I e fE

232 RELTHEPRAKERR

FARAERL 2 BURE , XA T i KRR AT 31.5 mm, BU 5 L AR RIERIREE - 59, BBt PEy 5],
PREUREE L HE52) 1500.0 g, K5HIZE 0.1 9, RN L FBLAE(9~11 ~F iy H &k A, A 700~800 W
MR L 10 min, B FRE, HEMBEE, FREMTREE AR SR, BME 0.1 TRE
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3.1 RBFCEMERRSKE
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Table 2. Effect of sand mass on drying time

2. WHYREX T EERIFN

FIEFEE %
g Y EELS D
3 min 5 min 7 min 10 min
505.5 800 45.9 69.5 97.8 100 16.5
212.9 800 81.7 99.3 100 100 16.4
506.3 700 36.9 67.9 90.9 99.7 16.6
220.1 700 58.4 88.9 99.4 100 16.5

MFE 2 T BUE Y, SRR OT, B A RS KSR R AR/, (X
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Figure 1. Effect of different microwave power on drying time
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Figure 2. Sand moisture content and drying time under different microwave
power
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Table 3. Effect of crushed stone types on its drying degree
3. HAMANHTIRIEERNFNT
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AR 1002 15.8 935 100 100.0 1.9
ZE 1003 28.6 82.5 92.9 100.0 1.2

MZE 3 AR, ZRAEWAERIAKR, XEERZFANZREBRRM, FLSKER N, A
JEIRAKENS, X EERBT RS MERESL, LRV, FLEE/N, RoKEE. Pifh 1000 g 241
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W 1 240 W i A1 7 2 9 min 4 RE 58 T4k

100
80 |
60 I

40

TIRFERE /%

20

0 1 2 3 4 5 6 7 8 9 10
it 18] /min
Figure 3. Relationship between drying degree and drying time under different power
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Figure 4. Relationship between drying degree and drying time under different power
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Table 4. Effect of limestone moisture content on drying time
4. ARAZIKENTFIEEE R
AT 5 g BKE % Ok Th /W LRI T /min
1000 1.0 800 6
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Table 5. Test mix proportion of concrete
5. RETROA AL

TR AR B (kg/m?)

- - ‘ IKIK E W31% R L kglm?
KU i el K Il
468 707 1153 154 4.43 0.33 38 2480
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WELR /N CRE THRAEE MBI TR B RTE, TREE L H-a Yol i B 4R B 1500 g 4.

Table 6. Effect of sampling amount of mixture on drying time

6. HARBYIEFEX T IRETE AR

FHRE

ZHi TR R /g MRS FK 15 2 kg/m?®
1 min 3 min 5 min 7 min
1 1000 8 95.7 98.1 98.9 100 0.7
2 1500 8 76.8 91.8 93.7 98.7 8.3
3 1500 9 — — 99.4 100.1 -0.2
4 2000 9 414 75.7 91.9 98.2 7.3

3.3.2. #AMKEREXAKENFI
RGN 1500 g VREE - FEEWRARE, EREH] 585 A 10 min. 30 min. 90 min & 120 min, 435
SEHL TR, WRIGas Rande 7w

Table 7. Effect of fresh concrete placing time on water consumption test
= 7. FTESR B L E RTEIRT A 2k 20 E B9 #20

TIRFESE ) - . s
A RS : : : : JECE I ] /min HI7K &% ZE kg/m
10 min 15 min 20 min 25 min
1 8 61.1 95.7 99.8 101.1 10 -1.7
2 9 68.9 96.1 99.1 100.3 30 -0.5
3 9 96.5 99.4 100.1 90 -0.2
4 9 94.8 97.9 99.2 120 1.3

IR SRR, REEAEPEA S 10~120 min A, HE T BT HATIE SN, Pl KRR
RIS/ T 42 kgim®,  RIVHT RV Bt O I TRD % K B 2 1R 22N T 1.5%, U 2.

3.3.3. JRE LKL IE S EREEE
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A R o AR H 1 VR U L KRR O R S e R R R B S oK L, TS BT K
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LR PEAE S, AT AR SIAR R EI R 5 FE . R, SR P Dl B T 4k Hh VR e - F K &, TS
PRI BE T AR L, AR F N B 5 75 R 4 52 R et 28 d BURIRAE, RERS IR TREE+ BT E 1 1A 2%
FEB.
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