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Fig. 1  Sample molding
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Fig. 3 The water loss rate of different weathering days and

the water content of each group specimens
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Fig. 4 The bulk loss density of different weathering days and
the dry density of each group specimens
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Table 1 Uniaxial compression test results of

different weathering days
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Fig. 5 Uniaxial compression stress-strain curve of

high water material in different weathering days
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Table 2 The degree of deterioration of high water materials

varies with the number of weathering days

Kb KA d HURR L/ MPa EAEE %
0 0.877 0
2 0.797 9.12
4 0.723 17.56
6 0.563 31.24
8 0.443 49.49

FERE R K, HEHEECR, k2 d s
PO E R FEFRAE 9. 12% , KAk 8 d J5 Bl b 7R B
JEFRAIL 49. 5% , i FodE A8 B 19 e AIR(E . A5 1k
FERTLAE AL 7K FESE b o B S ma AR K, (H
ARG 1 R K A RIS SR LA — 2 AR A
2.2.2 WRES

SRR ST AR X 25 7K TR R SR X 5
T R — a1 B R 4 S TR R, A 6
7, AT AR KR R R 8 T IR, K
AR (R AR TR DU 80 2 7 it 350+ B B WD 3R, 9 L
B 5 AL R A 388 i, 55 D) o] 1Bl 25 Hh BIRAR 2 f s
B, MIE 6 FRasar LLE Y, A XUk AR 1 7 A2 R
TR 203 R R K, (R KA A R
WIS H IRk B — 5 i 1l U, i 2
T2 T I B XA )2, 2 TR R v KUk 2 B e il
IR .

F6 AN [R) KA K B RHBER IR A
Fig. 6  Photos of weathering high water

material damage for different days
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High Water Material Strength Degradation Experimental Investigation under
the Condition of Weathering

ZHOU Xian-liang, LIU Chang-wu”, LU Yong-hu, ZHANG Lian-wei, FENG Bo
(State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resource and
Hydropower, Sichuan University, Chengdu 610065 ,China)

[ Abstract] In recent years, high water materials are wildly used in engineering fields, such as coal roadway fill-
ing, grouting reinforcement and water plugging, but the high water material easy weathering is its inherent defect.

In order to explore the physical and mechanical properties and weathering mechanism of high water filling material
after weathering, high water materials of different weathering days were studied by means of ETM mechanical test
system. The result shows that: high water material weathering is due to the reaction of carbon dioxide and calcium
alunite, and with the increase of weathering days, the loss of free water and the gradual dissolution of calcium alu-
nite crystals will reduce the compactness of materials and accelerate the reaction of carbon dioxide and calcium alu-
nite. Therefore, the rate of water loss and degradation of high water materials increase with the number of days of
weathering, and it shows an upward trend. The high water material after weathering will form the structure of weath-
ering layer, transition layer and unweathered layer from the surface to the inside. The weathering layer is in the
form of power, which will break off when subjected to pressure. It hardly has the bearing capacity, but the transi-
tion layer and unweathered layer still have a certain bearing capacity. The unweathered specimens may overflow
with water when subjected to pressure, while the weathered specimens do not overflow with water. The failure mode
of unweathered specimens belongs to splitting failure, while the destruction of weathered specimens is shear failure
at the end, and there are many micro-cracks around the shear zone. It is concluded that the durability of high water
filling materials is closely related to the environmental humidity.

[ Key words] weathering high water materials physical and mechanical properties weathering mech-

anism



