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Effect of Gap grade on Shear Strength of sandy soil
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Abstract Soils with various particle sizes generally show good shear strength. Some soils have a relatively strong
resistance to shear failure in spite of narrow particle distribution, such as gap grading. Based on this example, it can
be inferred that appropriate arrangements of particle size in soils might result in an increase in shear strength. This
study investigates the strength variation of soils with respect to the particle size distribution. Gap, well, and uniform
graded soils were prepared with a desired ratio, and a wide range of direct shear tests were done using the prepared
samples. The test results show that there is a strong relationship between the particle size ratio and internal frictional
angle. Gap graded soil has a greater frictional angle than a well-graded sample, even when specimens have the same
maximum particle size, which is also the case for the uniform grade specimen. The results have potential for
developing a methodology for stronger soils through a simple manipulation of particle size distribution.

Keywords : Shear strength, Particle size distribution, Direct shear test, Gap grade, Internal friction angle.
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¢(deg)
28 ~ 30°

30 ~ 35°
35 ~ 38°
35 ~ 40°
40 ~ 45°
34 ~ 48°

30 ~ 35°

Type of soil

Sand : Round Grains

Medium
Dense
Sand : Angular Grains
Loose
Medium
Dense
Sandy gravel

Table 1. General Internal Friction Angle of Sand[8]
Loose
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Auto Direct Shear Tester Shear Box .
D : Big Particle Size
Fig. 1. Direct Shear Test Apparatus d : Small Particle Size
Table 3. Test Program
23 e Particle Particle Weight
e = CASE Cyu Cg size size ratio
ol A 73kl AlEE ZANA Y= EAL (mm) ratio (%)
& AUt ARAE Fote] Fahe A Avlsh ek O [ [oo [ [T [
A Zegk Al A7) Hista dE YEE sl 2835t a2 L3 ) 104 0.93 2 1.1
Atk ol& A sk the x9 At G3 117 | 098 24 26 26
0.93 5.4
3.08 97.4
G4 1.08 0.98 093 332 T
Table 2. Particle Size Distribution : -
3.68 98.4
— = i Gs 1.09 | 097 093 3.97 o
Sieve size Seve size. Partcle size 438 5.1
Go6 1.09 0.99 - 473 -
(mm) (mm) (fnm) 0.93 0.9
4.75 4 4.38 4.38 40
4 3.35 3.68 3.68 10
3.35 2.8 3.08 3.08 10
2.8 2 2.4 W7 4.17 1.26 24 15
2 1.7 1.85 1.85 5
1.7 1 1.35 1.35 7
1 0.85 0.93 0.93 13
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Table 4. Internal friction angle of Test

CASE Internal Friction Angle
Ul 46.7°
G2 42.5°
G3 48.3°
G4 48.0°
G5 48.9°
G6 55.3°
W7 51.1°
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Particle Size Ratio

2. Internal Friction Angle with Particle Size Ratio
56 °
54
52
[
50
[ ]

48 | ° °
46 | °
44
421 ®
40 : : ‘ ‘ :

1.5 2.0 2.5 3.0 3.5 4.0 4.5

Diameterat50% Percentage Passing

3. Internal Friction Angle with Diameter at 50%

Percentage Passing

56
54 1
52 1
50 A
48 A
46 A
44 A
42 A
40

o Qe

1.0 1.5 2.0 25 3.0 3.5 4.0
The uniformity coefficient, Cy

0.5 4.5

4. Internal Friction Angle with Uniformity Coefficient
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