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Displacement Analysis of an Excavation Wall using Inclinometer
Instrumentation Data, Banyawol Formation, Western Daegu
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Dept. of Geotechnical Disaster Prevention Engineering, Daejeon University
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To analyze lateral displacement of excavation walls exposed during the construction of Subway Line 1 in the Daegu region,
inclinometer measurement data for sites D4, D5, and Y6 are investigated from the perspective of engineering geology. The study
area, in the Banyawol Formation, Hayang Group, Gyeongsang Supergroup, is in the lower part of bedrock of andesitic volca-
nics, calcareous shale, sandstone, hornfels, and felsite dykes that are unconformably overlain by soil. The rock mass around the
D4 site is classified as RMR-V grade and the maximum lateral displacement of 101.39 mm, toward N34 W, was measured at a
bedding-parallel fault, at a depth of 12 m. The rock mass around the D5 site is classified as RMR-IV grade and the maximum
lateral displacement of 55.17 mm, toward the south, was measured at a lithologic contact between shale and felsite, at a depth of
14 m. The rock mass around the Y6 site is classified as RMR-III grade and the maximum lateral displacement of 12.65 mm,
toward S52W, was measured at an unconformity between the soil and underlying bedrocks, at a depth of 7 m. The directions of
lateral displacement in the excavation walls are vector sums of the directions perpendicular to the excavation wall and horizon-
tally parallel to the excavation wall. Lateral displacement graphs according to depth in the soil profile show curvilinear trajec-
tories, whereas those in bedrock show straight and rapid-displacement trajectories.
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Fig. 1. Generalized geological map of the western Daegu
showing the location of inclinometer monitoring holes.
Note that D4 and Y6 are in the right excavation wall,
whereas DS is in the left excavation wall.
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Fig. 2. Rock and soil profiles at the D4, D5, and Y6 sites.
HF : hornfels; SS : sandstone; FLS : felsite; VB : volcanic
breccia; WR : weathered rock; SR : soft rock; HR : hard rock.
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Table 1. Bieniawski’s geomechanics classification of rock masses (RMR) in the study area.

Monitoring Rock Snengt h | Dril (?ore Ground Water Fractnre Joint Charac- Joint . (?lass
Hole No. name (Point Load)|~ Quality Condition Spacing teristics Orientation (Description of
’ MPa (RQD) % m Rock Mass)
Andesitic Tuff .
D4 Hornfels Mean 4.3 30 Inflow water 0.2 Open joints, Subpaljallel to Very poor
Faults excavation wall rock
Sandstone
D5 Shale Mean 2.8 20 Dry 02 Smooth | - Subparallel to 1\ g
Felsite surfaces | excavation wall
Acidic dike
Y6 Volcanic Mean 45 Moist 05 Smooth | Favorable to | g0
. 6 surfaces excavation wall
breccia
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Table 2. Instrumentation parameters from inclinometer monitoring holes.
Monitoring Settine Date Monitoring Monitoring | Distance from Depth of Strike of
Hole No. g Period Interval | Excavation Wall [Monitoring Hole| Excavation Wall
D4 1993. 3. 15. [1993. 4. 8. ~ 1994. 8. 9.| 7 Days 1.3m 18 m N40E
D5 1993. 3. 19. [1993. 4. 8. ~ 1994. 8. 12| 7 Days 12m 18 m NS50E
Yo 1993. 11. 16. |1993. 12. 20. ~ 1994. 9. 7] 7 Days 5.8m 18 m N70E
Table 3. Maximum lateral displacement directions and amounts at each monitoring hole.
Maximum Lateral Displacement
Monitoring Direction Quantities Deoth Lithologi
eptl ithologic
Hole No. Monitoring Graphic Monitoring (nlf) Boundfry
Value Value Value (mm)
D4 N34wW NwW 101.39 12 Tuff ~ Hornfels
DS SO3W SW 55.17 9 Shale
SO04E SE 53.01 14 Shale " Felsite
Y6 S52W SW 12.65 7 Soil » Dike
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Fig. 3. Final lateral displacement toward the A direction
(left) and the B direction (right) based on inclinometer
monitoring data at site D4.
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D4

Fig. 6. Stereographic projection (equal area lower hemisphere)
showing the orientations of discontinuities in the area
around the D4 inclinometer monitoring hole.
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Fig. 7. Stereographic projection (equal area lower hemisphere)
showing the orientations of discontinuities around the D5
inclinometer monitoring hole.
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Fig. 8. Stereographic projection (equal area lower hemisphere)
showing the orientations of discontinuities around the Y6
inclinometer monitoring hole.
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