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ABSTRACT

This study aims to investigate the engineering properties of gravel layers in the Taichung area by
collecting data from in-situ and laboratory tests to analyze their physical characteristics and mechanical
parameters, summarizing their importance in engineering design. The results indicate that the average
gravel content is 81.34%, sand content is 13.26%, and clay content is 4.49%, with variations in
composition across different regions. Regarding mechanical properties, the average peak cohesion is
29.0 kPa, and the peak friction angle is 38.1°. The average residual cohesion is 23.6 kPa, and the

average residual friction angle is 33.7°. Additionally, the average uniaxial compressive strength of
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pebblesis 145.49 MPa, the average dynamic Young's modulusis 1.05 GPa, the average static Young's

modulus is 0.57 GPa, the average Poisson's ratio is 0.25, and the average permeability coefficient

ranges from 2.09 x 102t0 2.74 x 107! cm/s.

This study consolidates test data from various administrative regions to establish a parameter

distribution map of gravel layers as a basis for engineering design. It expects to provide valuable

references for future regional development, foundation design, and slope stability assessments.

(Keywords : gravelly pebble layer, field testing, laboratory testing)
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Figure 1 Data pointsand regional geology of the Taichung area
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Table 2 Overview table of basic characteristics properties of gravel layers in the Taichung area

I ﬁﬁz;ﬁ aKE| WHE | A b ¥t | #it 2%
(t/m’) | (%) (%) (%) (%) (%) (%)
- - 484 | 259 25.7 r B R 43 51 (1999
e 2.14 - 34 50 9.8 0.9 51(2012() :
KEE | 2.52 - 47 292 | 238 - - rh LR 2 F1(1999)
FEKE | 2.09 - 78 17 5 - #£(2006)
1.83 7.6 80 9 7 4 2£5£(1995)
KHEE | 1.79 | 95 80 10 7 3 £29(1995)
1.97 8 80 9 7 4 755 (1996)
HENE | 2.1 - 80-91 8.5-15 | 0.5-3 - 525 (1995)
o ] B - - 81 14 6 2.1 #£(2006)
208 | 44 84.5 3.6 5 ~ = {E(1995)
- 153 90 9 1 55 (1995)
S E 2.1 10 75 10 15 9&:%(1996)
2.08 4 84 12 4 75 (1996)
232 - 96 10 4 #£(2006)
- - 324 | 494 18.2 [ (2013)
2.18 - 84 13 3 - #£(2006)
[EEE | 1.96 10 80 10 7 3 7RZE(1996)
2.1 - 80-91 8.5-15 | 0.5-3 - 525 (1995)
SMETE | 1.96 10 80 10 7 3 7R ZE(1996)
. 2.1 - 80-91 8.5-15 | 0.5-3 - 525 (1995)
HiLE - - 40.82 | 43.96 1522 B (2013)
— 1.99 - 84 12 4 - %‘Sff(l”s)
22 - 75 11 12.8 1.2 - %35 (1995)
2.19 - 53 32 10 52 - %55 (1996)
226 - 43 42 12 1.7 - 18 %(1996)
JEE & - - 40.5 455 6.6 13 - 71.(2012)
- - 297 | 559 14.4 B (2013)
2.2 10 - - - - - it THE(2023)
2.19 - 48 29 21.7 13 - %55 (1996)
T 2.19 - 68 17 14 1.4 - 1€ %(1996)
= [ 193 - 41 27 31 2.0 - #5£(1996)
- - 34 50 9.8 0.9 - ST.(2012)
226 - 42 42 8.8 52 - 18 57(1996)
- - 37 498 | 107 0.9 - ST.(2012)
75 & Py
23 | 8-14 | 4142 | 2025 | 2429 | 2-7 - B 5(2023)
24 - - - - - - [ 55(2024)
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Figure 2 Mean gravel content distribution map of the Taichung area
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Figure 3 Mean sand content distribution map of the Taichung area
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Figure 4 Mean fine content distribution map of the Taichung area
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Figure 5 Mean unit weight distribution of gravel layers in the Taichung area
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Table 3 Overview Table of mechanical properties of gravel layers in the Taichung area

o ANy e BB Kt 5 6 SEIEE'.-E @JF‘%E;T% %‘a"éﬁg% SE 3
T | B 15 £ () LW 1 () JFEGEE | RS | IR * By 6 B
(kPa) (kPa) (MPa) | (GPa) | (GPa) S AE
PEEE | 844 | 356 | 677 | 347 - - - tf 8 (1999)
KEE | 687 | 297 60.8 | 29.0 - - - rf1 8 (1999)
EAE | 13 40.1 13 40.1 - - - *$£(2006)
257 | 328 | 100 | 302 - - - #£55(1995)
KEE | 193 | 393 | 266 | 34.1 - - - #£(1995)
294 | 280 9.8 28.0 - - - IE55(1996)
HEE | - : - | ses | : £.5%(1995)
MRE | 0.0 46.1 0.0 46.1 - - - *F£(2006)
420 | 346 | 373 | 324 - - 0.15 | & -~ H4£E(1995)
294 | 255 | 235 | 25.0 | 196.13 - - B 52(1995)
294 | 420 0 42.0 - - 0.74 7555 (1996)
RHELE 392 | 300 | 392 | 28.0 - - 0.25 5% (1996)
13 477 13 47.7 - - - *F£(2006)
- - - - - 1.27 - [#(2013)
0.0 48.1 0.0 48.1 - - - *£(2006)
EgE | 294 | 330 | 294 | 290 - - - FE55(1996)
117.7- o
) ) ) ) 186.3 i i S (1995)
St | 294 | 33.0 | 294 | 290 - - - BE55(1996)
117.7- oo
ww | - - © | 1863 - - 5:55(1995)
- - - - - 0.19 - [#(2013)
FMEE | 227 | 33.6 19.6 | 29.0 - - - 2£%(1995)
147 | 487 | 147 | 487 - - - T55(1998)
bl - - - - - 0.95 - P (2013)
0 38.0 - - - - - Al foh T2 (2023)
tE - - - - 134.7 - - ST(2012)
- - - - 86.1 - - ST(2012)
75 & 0 52.0 0 48.0 - - - 7(2022)
0 66.0 - - - [0.792.85] 0.77 [ %5(2024)
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Figure 6 Mean peak cohesion distribution of gravel layers in the Taichung area
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Figure 7 Mean Peak friction angle distribution of gravel layers in the Taichung area
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Figure 8 Mean residual cohesion distribution of gravel layers in the Taichung area
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Figure 9 Mean residual friction angle distribution of gravel layers in the Taichung area
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