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Comparative Study of Square-Inventory Method with Scanline Survey in
Slope Stability Analysis
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In relation to slope stability analysis, geologic characteristics and engineering properties of the discontinuities in
three slopes selected are compared and analyzed by both square-inventory method and scanline survey. The aim of
the study is in evaluating which method is applied better in slope stability analysis by comparing results of the two
methods with those of direct observation on outcrop of slope failures generated. In each slope, results of comparative
analysis among geologic and engineering properties are analyzed similarly one another. However, results of orientation
analysis in slope 2 are different each other, which indicates orientation of joints in slope 2 depends on persistency
and frequency of each joint and also indicates appearance of new joint set with different orientation. Probability
density distribution and spacing in slope 3 are high in comparison to those in slope 2 and 3. The reasons are that
distribution of psammitic rocks and development of minor folds in slope 3 unlike slope 2 and 3 are closely associated
with development of joints. The research data indicate that the square-inventory method predicts more precise failure
aspects and is more effective way than scanline survey in analyzing slope stability of the study area.
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Fig. 1. Geologic map of the study area, Boeun-Gun, Chungbuk
(modified from the geologic map of Miweon sheet)(Lee, et
al., 1980; Choi and Cheong, 2008). Lines of A-A', B-B' and
C-C' indicate cross sections of each area(see Fig. 3).
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Fig. 2. Panoramic view of outcrops showing joint pattern and bedding plane in three slopes. (A) Stope 1, (B) Slope 2 and (C) Slope 3.

Table 1. Summary of geologic properties measured in three slopes.

Bedding Clea
Slope No.  or schistosity - cavage * Rock type Geologic structure Name of Formation
(dip/dip diryr  (dip/dip dir)

00 N Fine grained Left limb of .
Slope 1 327299 shale and phyllite regional syncline Munjuri Fm

01120 /1N Phyllite and Left limb of F
Slope 2 4577150 62°/120 mica-schist regional syncline Guryongsan Fm
Slope 3 55°/160° 80°/143° Slate, shale Right limb of Hwajeonri Fm

and phyllite

regional anticline

(dip/dip dir)* above indicates dip and dip direction of plane structures.

Fig. 3. Cross section indicating locality of slope sites in
fold structures formed by.regional deformation in the study
area, 5x vertical exaggeration(see geologic map in Fig. 1)
(modified from Choi and Cheong, 2008).
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Table 2. Engineering properties measured and/or calculated in each set of joints for slope stability(values of friction angles
are calculated on the basis of JRC measured in each joint plane).

Slope Area or line measured JRC* Friction angle(°) Joint density
Slope No. orientation SIM* SLS* SIM* SLS*
(dip/dip dir)* (area) (line) SIM SLS SIM SLS (m/m?)  (number/m)
Slope 1 60°/280° 10x1.0m  2,682m 6.0 6.1 34.0 34.4 14.5 4.1 /m
Slope 2 65°/355° 1.0x1.0m 2,580 m 4.0 5.4 33.0 337 11.1 5.7 /m
Slope 3 65°/000° 1.0x1.0m 1,850m 5.0 6.7 33.0 351 15.1 5.9 /m

JRC* above indicates Joint Roughness Coefficient of each joint set. SIM* and SLS* above indicate Square inventory Method

and Scanline Survey, respectively.
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Table 3. Comparison of joint orientation data between Square-Inventory Method and Scanline Survey.

Square-Inventory Method

Scanline Survey

Slope No.
Unweighted Weighted Unweighted Weighted
e 41 IR 1448 L=t 110 Wl 8650
n 70°/098° Jt 71°/098° n 74°/282° n 79°/031°
Slope 1 2 65°/211° 12 65°211° ” 79°/031° J2 81°/038°
I3 - 13 - I3 75°214° 13 79°/100°
14 - J4 - J4 81°%/296° J4 -
IR 31 IR 1111 I 146 IR 8007
1 65°/199° N 61°/201° I 88°/069° J1 89°/253°
Slope 2 J2 74°1241° 2 72°/242° 2 88°/325° 2 37°/340°
I3 63°/135° I3 64°/135° 13 38%/339° J3 88°/327°
J4 - - - J4 57°/023°
Qe 37 LIt 1499 =t 110 IR 4489
n 52°/268° J1 52°/268° 3l 79°/228° n 79°/226°
Slope 3 2 78°%/237° 2 90°/141° 2 74°/334° 32 77°/020°
13 89°/242° I3 76°/237° J3 78°192° 13 53°%/086°
14 - J4 - J4 - J4 62°/338°

Numbers above indicates dip and dip direction.
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Fig. 4. Comparison of unweighted plot, i.e. considered only in numbers of joints with weighted plot in length of each joint

in orientation data of joints.
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Failure aspects of stereographic projection

Slope No

Square-inventory method

Scanline survey

Slope 1

Slope 2
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Fig. 8. Comparison of failure aspects analyzed by Square-inventory method and Scan line survey in three slope
surfaces(region (A): wedge failure; region (A) + (B): plane failure; region (C): toppling failure). See Tables 1 and 2 for
orientations of the slope, bedding plane, cleavage and joint set(Results analyzed by square-inventory method are modified
from Choi and Cheong, 2008).
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Table 4. Comparison of failure types between Square-inventory method and Scanline survey.

Results of outcrop

Stope No. i i
ope No Types of failure observation Comparison and remarks
SIM” Wedge . Plane failure due to bedding fissility and joints.
. Possible toppling failure related to range of daylight envelope.
Slope 1 R Pl d wed, pping 2 yhg p
Pel srs No failure  — 0c “MCWEEE Yy blane failure due to bedding fissility and joints.
. Possible toppling failure related to range of daylight envelope.
SIM*  Plane and wedge . High possibility of plane failure in both methods.
Possible wedge failure in SIM™
Slope 2 x Plane

SLS Plane

SIM"  Plane and wedge
Plane, wedge

Slope 3
ope SLS Plane and toppling

1
2
1
2
1
2.
1
2
1
2
1

. High possibility of plane failure in both methods.
. Possible wedge failure in SIM™

. High possibility of plane and wedge failures.

. Toppling failure occurred .

. High possibility of plane and wedge failures.

2.

Toppling failure occurred .

SIM" and SLS" indicate Square-Inventory Method and Scanline Survey, respectively.
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