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ABSTRACT

The present article provides an empirical relationship for rock slope stability assessment based on Qggpe
classification. The relationship is used as a correction procedure for classic Qgope for mountain regions with
multiple fractures related to several faults. The relationship is derived from 25 distinct jointed slopes near the
North Tabriz Fault (NTF). The NTF triggered numerous micro-faults and fractures in rocky landscapes, resulting in
sliding on a variety of scales. The present empirical method is introduced based on a field survey and a stability
analysis of the studied slopes based on Qgope principles. The results indicate that the classic formulation of Qggpe
can be modified to 8 = 62.6 log10 (Qgepe) + 36 for mountain regions with multiple fault zones.

o This empirical method can be useful for fast stability assessment on jointed rock slopes.
o This relationship can use as a modification for the original formula in multiple faults zones.
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Method details

The Qgope method was originally developed by Bar and Barton [1] based on the regular Q-
system classification [2]. The classification system obtained an empirical regression between the slope
surface angle (8) and Qgjpe Number. This number is estimated based on several considerations and
regulations which involve rock block size, geometrical condition of discontinuity network, shear force
element of rock mass, external loading, and in-situ stress factor [3-5]. Bar and Barton [1] present
formulations for the Qgope number and B calculations as shown in Eq. (1) and (2) where RQD is the
rock quality designation, J, is the number of the discontinuity set, J; is the discontinuity roughness
number, ], is discontinuity alteration number, J,;ce is the environmental conditions number, and SRF
is the slope-relevant strength reduction factor [1].

Qe = (“72) < (1), (ﬂ,fﬂp) M

B = 20logg [Qslope] +65 (2)

Fig. 1. The location of the NTF zone in Iran and Tabriz [11,12].
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Fig. 2. A view of the various slopes that were investigated.

This formulation is used to calculate the empirical steepest slope angle (), which was originally
proposed by Barton and Bar [5] and modified by Azarafza et al. [3]. These researchers develop stability
charts for quick evaluations and determine slope reliability. The values of the 8 need to be stabilized
through the use of slope reinforcement techniques in complex geological conditions such as frozen
ground and weathered geo-units [6-8]. The current study attempted to estimate the value of the §
relationship for slope stability assessments in mountain regions with multiple fault zones that affect
the slope stability.

The studied cases are selected from the north part of Tabriz city, located in the northwest of
Iran. The North Tabriz fault (NTF) is a multi-scale fault zone that affects the geomorphology of the
north part of the city and could be considered active due to several seismic activities and geological
deformations throughout the region [9,10]. The NTF is located north of Tabriz, as illustrated in Fig. 1,
can be effective in triggering other faults/fractures in the region [11] as well as the formation of
complex geostructural landforms in the area and north of Tabriz [12]. Fig. 2 illustrates several slopes
beneath numerous faults in the studied area.

For stability assessment, 25 cases are used for Qgjope-based analysis. The required data is recorded
during the field survey [13,14]. A relationship is given for multiple fault zones based on the Qggpe
classic method. Fig. 3 provides information about the studied slopes based on the stability chart [1,3].
According to the figure, there are some differences between the results and the graphic chart. Fig. 4
provides the modified chart for the stability condition of the studied slopes. By considering Fig. 2, the
steepest slope angle or § was estimated. Based on the regression analysis conducted on the studied
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Fig. 3. The Qqpqp. stability chart [1,3].
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Fig. 4. The stability chart for Qgpe in multi fault zones.
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slopes’ data, it has appeared that the 8 can be modified as Eq. (3).
B= 62.61logg [Qslope] +36 (3)

By employing this equation, one can gain a better understanding of the fault effects in Qgjope in a
mountain area with a complex geological history.
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