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Study on the Weathering Characteristics of Tertiary Pelitic Siltstone
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Abstract To study the weathering characteristics of tertiary pelitic siltstone, each silty mudstone with different weathering degrees is
analyzed in many different experimentations. The researching fields involve its engineering characteristics, weathering durability and
weathering speed. The engineering characteristics were revealed by testing mineral composition, chemical composition and mechanical
properties of rock mass with different weathering degrees. The weathering durability was shown by testing compressive strength and slake
durability of different rock samples. The weathering speed was determined in four different experimental conditions for the weathering rock.
The test results show that with the growth of weathering degree of the rock mass, the content of clay minerals in the rock mass increases,
the chemical composition with high activity in the rock mass decreases relatively, the dry density of the silty mudstone decreases, the total
porosity and the water absorption rate of the silty mudstone increases, the mechanical properties are weakened, and the rock mass becomes
easy to soften and collapse. At the same time, the weathering speed of the rock mass is related to the weathering degree and the exposed
area of the rock mass. The research findings provide some theoretical basis for understanding the Tertiary Pelitic Siltstone and solving
related problems in practical engineering.
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Table 1 Mineral composition of weathering rock
1%
43.6 25.8 11.3 10.1 13 1.6 1.8 1.2 1.9 14
51.7 22.4 9.6 8.7 <1 1.4 1.5 <1 1.7 <1
56.4 20.8 8.7 7.6 <1 <1 1.4 <1 1.5 <1
2
Table 2 Chemical composition of weathering rock
1%
SlOz Fe203 A1203 CaO MgO KzO NaZO (
85.18 2.42 10.53 0.06 0.11 1.58 0.12 4.61
84.53 2.13 10.27 0.14 0.30 2.36 0.27 3.53
83.37 1.96 9.52 0.38 0.66 3.43 0.68 2.33
82.03 1.64 8.62 0.83 1.01 4.85 1.02 1.91
, 1.3
1.2 ( 3)
2 ’ 9 N
) , R EN
F6203 \A1203 N s N ’ -
Na,0.K,0 .Ca0 .MgO - s
3
Table 3 Mechanical properties of weathering rock
1% 1%
/(g- enr®) ‘ ‘ /MPa /MPa /MPa /(m-s™)
2.36 2.86 17.8 0.4 22 0.8 0.08 541
2.55 2.52 10.5 1.1 31 1.9 0.36 1324
2.62 2.11 4.6 2.6 43 3.1 0.87 1963
2 o
2.1 2.2
— 10 , 40~60g ,
4, ( ) , B, 5.
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Table 4 Compressive strength of weathering durability of the representative rock

1% /MPa 1% /MPa 1% /MPa
2.71 1.8 293 1.3 3.41 0.5
2.13 2.3 2.36 1.9 3.24 0.9
1.78 3.9 2.14 2.8 2.53 1.5
5

Table 5 Slake durability of the representative rock

1%
20 , , 2~5cm 6 1~
2 53.8~60.3
4~6cm 2cm 14
20 , , 2~5cm 1
2 63.4~68.12
4~6cm 1~2cm 9
30 s 4~6cm 16
3 71.2~78.3
4~6¢em 2~4em 14
o 9 3
9 9’ o [lq : ®
’ ’ 5 @ ( ) b
’ ’ @ ( ) 9 @
’ ’ ’ ( ) o 6~ 9 o

Table 6 Weathering velocity of the representative rock in indoor simulation of altenate wetting and drying

( 24h,  24h )
1 2 4 7
g 3 5 6 8 e
. . s 1~4mm,
1208 Imm( 9%~13% ( : ’ 7%= 413
mm y 0~13% 25, ( 3 )
2 ) 3 )
1326 . : ’ ’ . 1034
1354 . i : ’ ’ 1248
7 ( )

Table 7 Relation among weight of weathering rock scaling off in air, time and rainfall in outdoor simulation

/d 31 30 29 33 30 29 30 30 30 30 31 30
/mm 198.7 1532 338 253 64.2 91.3  240.7 2212 231.6 288.1  90.2 113.6
35 91 83 126 507 435 991 1351 — — —
/g 0 19 16 13 41 84 137 404 622 1071 1321
0 11 12 31 74 119 234 256 312 304 413
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Table 8 Relation among weight of weathering rock scaling off rock with ateral restraint, time and rainfall in outdoor simulation
/d 31 30 29 33 30 29 30 30 30 30 31 30
/mm 198.7 1532 338 253 64.2 91.3  240.7 221.2 231.6 288.1 90.2 113.6
10 23 26 33 36 49 91 117 147 186 191 221
/g 0 5 10 15 21 29 67 81 92 101 133 152
3 5 7 11 20 41 53 66 74 76 103
9 ( )
Table 9 Relation among weight of weathering rock scaling off rock with ateral restraint, time and rainfall in natural conditions
/d 31 30 29 33 30 29 30 30 30 30 31 30
/mm 198.7 1532 338 253 64.2 91.3  240.7 2212 231.6 288.1 90.2 113.6
23 36 47 51 59 72 106 128 164 197 211 226
/g 0 10 15 21 37 46 81 99 107 133 131 146
7 11 13 19 26 51 67 76 95 106 126
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