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Abstract: The road slope at Hapcheon-Gun, Gyeongsangnam-Do is under construction, but actual rock
quality & discontinuities on the cut slope are something different from the primary design. Therefore,
object of this study is to analyze whole engineering-geological characteristics for this slope through site
investigation and laboratory analyses because small scale landslides have been occurred during this road
construction. For this object, various analyses were performed such as surveying, Schimidt Hammer test,
discontinuity investigation and laboratory analysis using DIPS for evaluating slope stability. As the result,
it is identified that reinforcement work is needed because plane, toppling & wedge failures will be possibly
occurred and seepages are concentrated at several points.
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Fig. 1. Geological map for the study area.
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Fig. 2. A photo of the outcrop showing a fault contact
between syenite and gneissic granite. Cut slope direction
from left to right of photo; N60°E
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Fig. 5. Location map of the SL-2 slope.

Scimidt hammer rebound test (rock-type)
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Fig. 6. The result of Schmidt Hammer test for each location.
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Table 1. Result of the field survey for the study site

D Station Coordinate (TM) Schmidt "
ofcu.t sio . NO X Hammer (kgqcmz) Rock classification Remark
p ’ y Value (R)
224364.422 very low .
#1 287680745 40 426 strength rock syenite
224360.848 very low .
i 287675396 8 527 stromath rock syenite
224353.969 very low .
& 287666.661 30 210 strength rock syenite
44 EAAAAR 32 283 residual soil gmeissic granite
224339.062 very low .. .
" 287644.26 3 603 swengthrock ~ Encissic granite
SL-1 324330.754 o
¢ bottom o ow strength roc| gneissic granite
the b f #6 287632.594 47 783 I h rock
cut slope) PB17392 I
. very low . .
#7 287613.707 42 491 strength rock gneissic granite
224308.883 very low .
#8 287603271 44 565 strength rock syenite
224300.893 very low T
#9 287589.526 47 699 strength rock gneissic diorite
224293.878 . .
#10-1 187578.799 35 299 soil syenite
very low TR
#10-2 40 426 strength rock gneissic diorite
224365.816 very low . .
Al 287658.038 46 651 swengthrock ~ Snelssic granite
224357.719 . gneissic granite
#12 287652.716 n 3 soil (weathered zone)
#13 %‘7‘2%??; 48 750 low strength rock gneissic granite
224350.317 . gneissic granite
#14-1 287643 469 25 148 soil (fault zone)
very low . .
#14-2 42 491 strength rock gneissic granite
224343.943 very low . .
#15 287631.946 4 607 strength rock gneissic granite
224336.959 very high .. .
@ SL- 1part i #16 787622665 60 1752 strength rock gneissic granite
€ upper Y -
224325439 . gneissic granite
No.1 bench) #17-1 287605 875 18 90 soil (shear zone)
#17-2 51 927 low strength rock gneissic granite
#17-3 21 I soil gneissic granite
(shear zone))
#18-1 e 2 119 soil syenite
medium .
#18-2 51 1039 strength rock syenite
224340.309 . gneissic granite
#19-1 287614.84 15 73 soil (shear zone)
#19-2 48 750 low strength rock gneissic granite
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Table 1. (continued)

e R AsRe L2 S tigk XdTEd v
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LD. Station M Schmidt qu . .
of cut slope NO. X Hammer (kgfern?) Rock classification Remark
y Value (R)
#20-1 222;73 630251;89 52 995 low strength rock syenite
#20-2 23 128 soil (Shiya‘inzigene)
SL-1 1 Errve 50 968 low strength rock syenite
o(gfqeo‘fplpﬁiféﬁ #22-1 EAeALY 20 104 soil g’gl‘f:;f & i‘e‘;te
#22-2 43 603 str\elzigtli()r‘())vck gneissic granite
#23 %gﬁg égié 43 603 s tr‘éfgtlior‘())vck gneissic granite
#24-1 %ﬁ‘;gggégg 52 1107 Str‘;‘gﬂ‘gck gneissic granite
#24-2 55 1231 strrertllegdtihu;gck gneissic granite
o upspl:a;lp » #24-3 31 226 soil &ﬁfgﬁ%ﬁgﬁi)
No.2bench)  #24-4 43 527 Strveigliorzck gneissic granite
#24-5 20 104 soil (fv‘::f}fge%r 22‘;2)
246 19 115 soil (fv"e‘:;fge%r;‘;ﬁz)
(e upSpI;; ]p ot #25-1 222;73538%?8918 57 1417 st:eenr;tll;ifol:: K gneissic granite
No. 3 bench) #25-2 53 1188 strggci}l\ur[:)ck gneissic granite
o #25-3 15 87 soil (%J‘;ts}f;e%r 2‘;:2)
e 254 v w0 i e
e
-
#26-2 52 995 low strength rock (g'e‘c‘f;(‘fs e%irigictﬁ)
#27 %é%igggg 52 995 low strength rock gneissic granite
P BT
No. 1 bench) #29 %é%gigg 50 864 low strength rock gneissic granite
o e s w W e
#31-1 i te 15 73 soil %Qiifﬁr'ﬁdgiiﬁ'g
5 e e e
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Table 1. (continued)
Coordinate (TM) Schmidt
LD. Station ——————— i qu Rock classificati Remark
of cut slope NO ammer (kefern?) ock classification emar]
’ Value (R)
#32-1 %é;ﬁ;ggg 21 133 soil gneissic granite
SL-2 #32-2 38 429 S trz‘[’lrgyﬂ]]"r‘gck gneissic diorite
(the upper part of
No. 1 bench) #32-3 30 247 soil syenite
224236.38 . syenite
#33 287467638 2 133 soil (weathered zone)
224262315 very low . .
#34-1 287522944 35 350 strength rock gneissic granite
very low _— .
#34-2 35 350 strength rock gneissic granite
224255.447 . syenite
#35-1 287504.131 21 133 soil (boundary of fault)
: . syenite
SL-2 #35-2 14 68 soil (shear zone)
(the bottom of gneissic diorite
t sl - .
cut slope) #35-3 21 111 soil (boundary of fault)
224251.134 . syenite
#36-1 287496.863 58 1521 high strength rock (boundary of fault)
g . gneissic diorite
#36-2 22 119 soil (boundary of fault)
224248.522 . .
#37 28748716 31 226 soil syenite
SL-4 (the bottom 224236.218 very low .
of cut slope) #38 287487.433 4 607 strength rock syenite
224234.723 very high .
#39-1 287504754 59 1633 strength rock syenite
medium .
#39-2 53 1068 strength rock syenite
224247177 very low .
SL-3 #40 287525.709 41 457 strength rock syenite
(the bottom of 224251119
cut slope) #41-1 287535.234 58 1521 high strength rock syenite
224253294 . gneissic diorite
#41-2 287538.832 <10 <51 soil (fault zone)
#42 %ggi? ézg 18 90 soil gneissic diorite

ﬂ
2
©
:i

bz os Hopd shdere Fstel A, Awrt
]

Z o] B} dAAM HAE ~ E*H?Péﬂr ksl
obd s %ﬁ‘%‘%ﬂiﬂ s v‘i’— g H3HFig.

o E52180] 4

e E}E
g].?'POV-LHoﬂ}\—]_,_ oéq Wl & Aog zAMEAC

J. Petrol. Soc. Korea



B B2

AVdEZ] SL-2 kAP Ok XjAFsts 187

Schimidt hammer rebound test (rock-type)
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Fig. 7. The result of Schmidt Hammer test for rock types.
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Fig. 8. Photo showing the SL-2 slope (blue dash line, fault; green dash line, fracutred zone; pink solid line, tension
crack; pink curved line, seepage). Cut slope direction from left to right of photo; N60°E.
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Fig. 9. Temporal variation of the tension crack width.
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Fig. 10. Result of plane failure analysis.
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SL-2 Slope

Fig. 12. Result of wedge failure analysis.
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