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ABSTRACT

The geological environment of the Western Foothills of Taiwan is complex. Understanding the
fundamental physical and mechanical properties of the rocks is highly beneficial for engineering design.
This study collects and consolidates results from previous research, covering sedimentary rocks in the
Western Foothill Region of Central and Northern Taiwan, including ten formations such as the
Wuchihshan Formation and Mushan Formation. The dominant rock type is sandstone, with a small
amount of shale and sandstone interbedded with shale. The results show that the average dry unit weight
of the sandstone is 22.43 kN/m?, the saturated water content is 6.3%, and the porosity is 13.98%. In

terms of mechanical properties, the average uniaxial compressive strength of the sandstone is 45.26
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MPa, the cohesion is 10.98 MPa, and the friction angle is 45.22°. The rock strength ranges from very

weak rock to strong rock. Among them, the Nankang Formation exhibits the best physical and

mechanical properties, with the highest strength, while the Shangfuchi Sandstone shows the weakest

physical properties. The mechanical properties of the Cholan Formation/Sandstone are relatively

weaker, with the lowest strength.

(Keywords : Western Foothill, Sedimentary Rocks, Physical Properties, Engineering Properties)
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Table 3 Basic physical properties of each rock layer in the sedimentary strata of the Western Foothills

* 3 PEREL S oa e L B A E

w s T A il =€ wE kg | BfrzkE | HF
(kN/m?) (kN/m?) (%) (%) (%)
Wcl/SS 21.48 — 2.66 — 7.04 17.37
Wc2/SS 22.17 — 2.72 — 7.39 16.73
Ms1/SS 21.97 — 2.52 — 5.11 —
Ms2/SS 22.37 — 2.66 — 5.77 14.08
Ms3/SS 22.76 — 2.67 — 5.11 13.07
Ms4/SS 22.43 — — — — 0.11
T11/SS 23.15 — 2.72 — 5.58 13.29
TI2/SS 23.05 — 2.70 — 4.95 12.82
St/SS 21.39 — 2.67 — 8.44 18.20
Nk1/SS 25.90 — 2.74 — 1.30 3.54
Nk2/SS 24.82 — 2.70 — 1.73 6.36
Nk3/SS 22.66 — 271 — 5.59 14.83
Te/SS 22.56 — 2.65 — 5.55 —
Sf1/SS 19.72 — 2.66 — 11.22 24.64
Sf2/SS 21.68 — 2.66 — 6.83 16.89
Kck1/SS 24.98 — 2.66 0.34 — —
Kck2/SS — — — — — —
C11/SS 20.99 — 2.70 — — 20.65
CI12/SS — — 2.62 — 11.41 21.11
CI3/SS-SH — — — — — —
Cl4/SH 23.31 24.60 2.65 — 5.56 10.31
CI5/SS 21.52 — 2.61 8.97 — 16.03
Cl6/SS-SH 22.36 — 2.64 7.59 — 13.13
CI7/SH 22.31 — 2.65 5.47 — 14.18
CI8/SS 21.48 23.14 2.64 — 7.82 11.00
C19/SS — — 2.65 — — 8.67
Cl110/SH — — 2.64 — — 7.74
Tk1/SS — — 2.62 — — 16.20
Tk2/SH — — 2.68 — — 5.60
Tk3/SS-SH — — 2.65 — — 14.00
Tk4/SS 21.55 — 2.62 — — —
Tk5/SH 24.85 — 2.69 — — —
Tk6/SS-SH 22.36 — 2.65
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Table 4 Young's modulus of each rock layer in the sedimentary strata of the Western Foothills

Py nEd A= = rfol 2 il | O
(MPa) (MPa) (MPa)
Wcl/SS 11990 4400 —
Wc2/SS 5000 1600 —
Ms1/SS 7560 3410 —
Ms2/SS 12700 10000 —
Ms3/SS 14000 9930 —
Ms4/SS 11663 —
TI1/SS 9700 4300 —
T12/SS 12170 7330 —
St/SS 5560 1630 —
Nk1/SS 21300 23500 —
Nk2/SS 22330 17100 —
Nk3/SS 12130 8070 —
Te/SS 5200 2220 —
Sf1/SS 2630 2230 —
S£2/SS 5170 2470 —
Kck1/SS — — 4552.73
Kck2/SS — — —
CI1/SS — — —
CI2/SS — — 1880
Cl3/SS-SH — — 1050
Cl4/SH — — 385
CI5/SS — — —
Cl6/SS-SH — — —
Cl7/SH — — —
C19/SS — — 190
CI10/SH — — 686
Tk1/SS — — 2150
Tk2/SH — — 2335
Tk3/SS-SH — — 425
Tk4/SS 5152.50 — —
Tk5/SH 2335.50 — —
Tk6/SS-SH 426.57 — —
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Table 5 Mechanical property of each rock layer in the sedimentary strata of the Western Foothills

pppe | PEEA | I Lamme | O s | aper |
S A R R 0
Wcl/SS 34.09 25.37 13.14 1.46 42.50 44.50 -
Wc2/SS 47.45 6.67 9.92 0.94 44.90 37.50 —
Msl1/SS 48.50 28.90 - - - — —
Ms2/SS 37.13 28.28 10.67 9.82 43.50 42.70 -
Ms3/SS 82.69 43.29 - - - — —
Ms4/SS 32.83 - - - - — —
T11/SS 68.70 23.24 16.73 3.26 44.40 43.50 -
T12/SS 77.46 44.18 - - - - -
St/SS 38.43 7.81 - - - — —
Nk1/SS 100.50 70.48 18.46 16.00 52.60 47.70 -
Nk2/SS 89.05 44.03 - - - - -
Nk3/SS 85.95 43.15 - - - — —
Te/SS 69.00 29.40 - - - — —
Sf1/SS 14.48 12.19 - - - - -
Sf2/SS 46.41 19.91 - - - — —
Kck1/SS 60.99 - 33.80 - 36.10 - 5.58
Kck2/SS 16.70 - 0.04 - 33.40 - -
CI1/SS 19.86 3.09 5.82 1.04 41.80 23.00 -
CI2/SS 6.26 - 0.62 - 56.00 - 0.35
CI3/SS-SH 4.39 — 0.48 — 25.00 - 0.32
Cl4/SH 2.65 - 0.56 - 45.00 - 0.28
CI5/SS 5.91 - 0.57 - 57.00 - -
Cl16/SS-SH 4.69 - 1.07 - 26.00 - -
Cl17/SH 2.46 - 0.67 - 38.00 — —
CI9/SS 1.67 - - - - — 0.14
CI10/SH 4.30 - - - - - 0.21
Tk1/SS 28.50 - - - - - 1.72
Tk2/SH 10.00 - - - - - 1.68
Tk3/SS-SH 2.00 - - - - - 0.50
Tk4/SS 28.40 - - - - - -
Tk5/SH 10.50 - - - - - -
Tk6/SS-SH 1.95 - - - - - -

3435




K ORFFE R 55(1) + 3423 - 3440 (2025)

Journal of Soil and Water Conservation, 55 (1) : 3423 - 3440 (2025)

5.1 R

HEEFAN9)EH BRI &
EhZ NEER > S E 0 P ERSRE R
51.7MPa ° JEEIEK ~ ZRfE(1994) 8 57875
e CHI R T 22 BT Tt 7 SR BR G B ) 25 e 3
[EhbE 7 BB GR E FEE KYAE 0.8~29.3 MPa fH] >
KB ETRIE B BT A 1 (45 5% ° 2002) °

AT e 5 2 b B AR FE e (& 7
1.67~100.5 MPa ] » SF359{H & 45.26 MPa - |fi]
Btk P BRI i s Ry RS 91.83
MPa - fz {i FsBHAHLIE/H A 1.97 MPa ([&] 6)
FREZ ISRM(1981) 2 i3 - 25 2 P B
BRSRFEHETT /39 > A 3R 6 I8 P ALERPEER

105

H

=% |H =

2 60 -

I

fiad

deHl —

ginjrso

15 -
A K A & @ R
# 0 B OR B R
L B R R OB OB
B SS SS SS SS SS
SS

BT 2R E PR RS a 0 2ma 2
[ o

5.2 BER I BRI

BT B PR T E R A 2 B
SIS B TRt S AR A B RS (Y
71 EEE AR A LB IIER T 2508 T
HEETRER - QB ILE R LS
ZEERE JTHE I 0.04~33.8 MPa fi] - EEFEE
I 33.4~57°27 [ SEH9 585 7 55 10.98 MPa»
SRR Rl 45.220 B A ME 2 SRR )
e Ry AERE 18.46 MPa » Ry L il E/
= 0.62 MPa (18] 7)° ] %= 1 2 SRR T B
= R AR 52.6° fRAIZ SR/ EE A
25.5°(| 8)

LW % % % B om @
w1 M OM M A H H
A o B OB OB L W
By By SSSSSHSH B B &
E SS SH Ss-sH
SS &

SS

6 Hath s HERTRE

Figure 6 Uniaxial compressive strength of each lithology
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Table 6 Average strength classification of each lithology

Mk | T H R B (MPa) 5 & A %7 (ISRM, 2007)
We 40.77 # 3% # % (25~50 MPa)
Ms 50.29 5 # (50~100 MPa)
Tl 73.08 5 3 (50~100 MPa)

St 38.43 # 35 # % (25~50 MPa)
Nk 91.83 5 # (50~100 MPa)
Te 69 5 # (50~100 MPa)
Sf 30.45 # 53 # % (25~50 MPa)
Kck 38.85 # 55 # % (25~50 MPa)
Cl/SS 8.43 55 4 (5~25 MPa)
Cl/SS-SH 4.54 # 35 # 7 (1~5 MPa)
CUSH 3.14 # 35 # 7 (1~5 MPa)
Tk/SS 28.45 ® 3 7 (25~50 MPa)
Tk/SH 10.25 55 4 (5~25 MPa)
Tk/SS-SH 1.97 # 35 # 7 (1~5 MPa)
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