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1. Introduction

Soil friction angle is one of the basic parameters in determining the shear strength of coarse-grained soils,
which is often determined in the laboratory by spending time and cost, and the use of field experiments has
solved this problem. In this regard, Standard Penetration Test (SPT) is one of the most practical field tests that
is commonly used in granular soils. In recent years many researches are proposed that present the correlation
between SPT and shear wave velocity, undrain shear strength, and friction angle. Many correlations between
SPT and soil friction angle are proposed, but most equations with SPT numbers greater than 35 predict the
right answers. The correlation between SPT results and soil bearing capacity has been studied and reported by
various researchers. In addition, some correlation between SPT and Soil friction angle have been proposed
that each of those evaluated the material of a specific area. In this paper new practical equation is proposed
that presents an acceptable result in all SPT numbers. With the use of this equation, the results can be predicted
more accurately.

2. Methodology

Tehran, with an area of about 730 square kilometers and a population of more than 8.5 million people, is
of great importance. The share of an unstable section in this city is more than 140 square kilometers, and the
worn section is something around 40 square kilometers. This issue is more important when we know that
Tehran is located among three earthquake faults, so the quality of construction in this city is of particular
importance. In order to improve the quality of construction, accurate identification of geotechnical
characteristics of the soil of the region is necessary.
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Fig. 1. Study area of Tehran
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3. Results and discussion
3.1. Correlation between N-SPT and friction angle

Researchers have proposed many correlations between N-SPT and friction angle. Table 1 shows some of
them.

Table 1. Some of the correlations between N-SPT and soil friction angle

1 Peck, et al (1974) ¢ =03N +27

2 Hatanaka and Uchida (1996) @ =3.5VN + 22

3 Japan Road Association (1990) 9 =VISN +15

4 FHWA (2003) @ = tan"[Ngo/(12.2 + 20.30y,5/P,)]°3*
5 Latifi, et al(2011) @ = 26.74 (N;o)°™

6 Ghanbari, et al(2011) @ = 0.04((N;)gg + 5Dg) + 28.4

As can be seen, in most of these equations, the effect of depth on the SPT number is not considered. Also, by
Also, changing the SPT does not change the friction angle. However, the studies conducted by researchers in
this paper show that by decreasing SPT, the effect of that on soil friction angle increases.

Based on statistical information obtained from experiments conducted in Tehran, The researchers of this
study have presented a practical relationship for granular soils with cohesion less than 10 kPa.

_ 21x(N+4)

H
X VN +17 + €))

N= SPT number
H= Depth of sampling
3.2. Comparing the results of the presented experiments

In the statistical study conducted in this study, about 450 boreholes from different areas of Tehran were
identified and collected. From these boreholes, coarse-grained parts with cohesion less than 10 kPa and SPT
number less than 50 were separated and evaluated in the present study. The results of these experiments were
presented and compared with other equations that since have been provided, the results are shown in Fig. 2.
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50
45
40

35

Friction Angle

30

25

20

N-SPT

Fig. 2. Comparison of friction angle prediction results from SPT number
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As shown in Fig. 2, the results of the friction angle to the curve presented in this study are more consistent
than other proposed Equations, and this issue shows the applicability of the new proposed equation in this
article.

4. Conclusions

In this research, a new equation is proposed to predict soil friction angle base on SPT. The proposed
equation in this paper is recommended for any soil type with cohesion less than 10 kPa.
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