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Fig.1 Regional distribution map and sampling location diagram of the Cretaceous mudstone in Jiaodong area
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Table 1 X-ray diffraction test results of minerals contained in mudstone samples
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1 MB8Z3-TID-012 *41-3 £78AK2+847478m 13.0-13.4 " xfkies 214 0.7 8.3 16.4 / 2.1 51.1

2 M8Z3-TJC-033 42-1 £18AK3+623478m 15.3-15.7 HxfkieA 19.1 8.3 28.1 13.6 / 0.4 30.5

3 M8Z3-TID-045 #i1-1 /A 8AK8+376/4°8m 18.6-18.8 rXlfLies 185 1.4 3.9 16.1 4.3 1.8 54.0

4 M8Z3-TID-034 *51-1 #18AK7+9667/ 8 m 24.1-24.3 Hfkies 324 1.1 4.9 48.7 / 1.0 11.9
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Fig.3 Moderately weathered mudstone sample
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Fig.4 X-ray diffraction analysis of sample preparation
using positive pressure method
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Fig.5 X-ray diffraction energy spectrum of sample 1
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Fig.7 X-ray diffraction energy spectrum of sample 3
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Fig.6 X-ray diffraction energy spectrum of sample 2
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Fig.8 X-ray diffraction energy spectrum of sample 4
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Fig.9 X-ray diffraction test results of minerals contained in mudstone samples
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Table 2 Statistics of swelling test for completely strongly weathered mudstones
b Giit RIREKFE KRk A KSR ShiaaEM - T73cHht CEC(NH,Y) &Rk 11 Pp
KA B WiH 1% R % Fs /% 1% /(mmol/kg) I(kPa)
FEARAEL 17 22 69 82 82 4
SN 21.98 34.88 60.00 87.33 753.01 46.20
/M 5.54 8.93 11.00 9.81 110.14 11.00
Ao ff% 5.33 8.34 10.21 12.02 111.89 17.68
-~ EEES 0.35 0.39 0.34 0.44 0.43 0.65
s RSP 18.67 28.24 44.98 57.38 505.43 36.60
U NEHE 10.45 15.27 20.48 18.62 183.99 19.00
S 15.35 21.60 29.96 27.42 257.85 27.00
FRUE(E 13.06 18.49 27.85 25.15 236.71 6.77
#=3 PR RER M ST
Table 3 Statistics of swelling test for weathered mudstones
A R S BIEJEPUE R Rk& TIimmmg Ik Pp  Mm 2okl SEhia & H gk BHEF38#m CEC
bR i FREEIMPa pglem®  KE/% KEo % /(kPa) KFRFs /% ®M/% FFs/% (NH,") /(mmol/kg)
FEAA%L 10 12 31 29 20 15 39 39 39
e KAE 8.07 2.48 14.93 23.92 185.00 5.58 32.22 50.00 381.15
e/ IMH 0.22 2.12 2.61 7.00 20.00 0.62 3.87 9.00 36.72
R HUNESE 2.04 2.24 5.03 11.38 56.48 1.34 10.50 16.99 103.27
i Frifi 2 2.42 0.11 2.33 472 51.66 1.78 7.32 8.98 76.03
e TR 0.63 0.05 0.31 0.30 0.56 0.86 0.43 0.36 0.45
FRFE 5.96 2.42 11.19 19.84 138.98 3.82 24.68 37.49 275.48
e 3.85 2.36 7.45 15.75 92.96 2.06 17.13 24.97 169.82
bRl 2.43 2.30 6.73 14.23 72.67 1.25 15.11 22.50 148.84

FRUEMEFE b5« H HIZIK RN 27.85(4F) , ZE A &=
A 25.15(H) , BHES F-ac 4 i A 236.71(55 ) , H 2 M55
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ARUHTE LAFT Ml 22 90 He O 10 BH T 22 42 R KK
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SRR X R KA T A 1Y 1 BZAK R K T R

EBRAYHL AT K R = IR AR TR 7350 - Db

®4 BT HIRERE

Table 4 ldentification criteria for expansive soil

T RAE R 5K AR K 1 BRI MK+
A HIEZIKR FS 1% 40<FS < 60(65) ( 65) 60<FS < 90 FS>90
SEAT T M 1% 7<M < 17(14) (14) 17<sM < 27(22) M>27(22)
FH 25§52 i CEC(NH, ) /(mmol/kg) 170<CEC(NH.,,) < 260 260<CEC(NH,,) < 360(340) CEC(NH,,)>360(340)
x5 BKEHRIRAE
Table 5 ldentification criteria for expansive rocks
R Al | FIE bR
N3l ke KA VH 1% VH>3
5 R A A MK FS 1% FS>30
Rk 11 P, IkPa PP=>100
TR B A AT K R Wsa /% Wsa=10
*6 BREBKERIRFE
Table 6 Classification of expansion potential of expansive rocks
. axelinl ISR e
N &1 7N a
SRR Bk T WK
T R AT K R 10<Wsa < 30 30<Wsa < 50 Wsa>50
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Fig.10 Schematic plan of longitudinal partition treatment measures for expansive rock
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Research on mineral composition, engineering failure characteristics,
and response measures of Cretaceous mudstones in Jiaodong

LI Peng', GAO Xuelian®
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Abstract: The mudstone of the Upper Cretaceous Wangshi Group, widely distributed in the Jiaodong area of
China, belongs to extremely soft rock and generally has swelling characteristics. After water absorption and loss
in this formation, there is a phenomenon of swelling and shrinkage, which poses great safety hazards to
construction projects. This article conducts mineral composition analysis, disintegration mechanism analysis, and
expansion characteristic test index research on the mudstone, and basically grasps the basic characteristics of
engineering damage in the formation. Through various test indicators, it proposes engineering response measures
for the formation, which can avoid or reduce the safety hazards caused by the formation to engineering
construction and operation. The research results of this article provide reference significance for the construction
and operation of similar projects in the region.
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