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2.1

Figure 2.1.1 |Z A i JE 0 O HUE X A 7”7,

BAREBMTER N

AR R

AR HIE D D HUE

FHAHEIIX, el 7Y 7RO Raduwa

Formation |28 9 AERENALS DM L TWA, FIUHITEMIC LY . TS AT

L B R,

ERAE. IRERRA S ICOT 6D,

Table 2.1.1 12, ZNENDOSEFHOKHE & Tt E 2R 7,

Table 2.1.1 EFEIC X AHEE L T2HME

Location Lithofacies Character Engineering Property Boundary

Upper Schist Light grey blue Very r_lard_ a_nd fresh.

with wide Ba_se rock: sandston_e Sheeting joints are_develqped._ Fracture zone with

Stal7+700 schistosity Thickness of strata is more than Wedged failures with schistosity and foliated structure
10cm in width joint occurred 2m in width

Stal7+560 Light grey blue (dark brawn on Due to thin strata, bending often occur

Schist weathered part). on back slope.
with tight Base rock: sandstone The progress of weathering is fast due
schistosity Thickness of strata is to the tight schistosity. Sharp bedding

Stal7+440 5mm~10cm in width plane
Light white grey. Resistant to weathering.

Augen Augen structure comprised of Consist of steep slope due to hard and
neiss biotite, muscovite, and quartz. fresh.

Stal7+420 g quartz vein Gradual change
Dark brown ~ dark grey. The progress of weathering is fast due
Due to intense re-crystalline to the tight schistosity.
grain site is very coarse (biotite, Collapses fell away along the biotite Sharo beddi

Mica muscovite and quartz) cleavage due to congestion of arp bedding

Stal7+360 schist Foliated structure biotite along exfoliative biotite along schistosity,. plane
the schistosity
1mm-~a few mm interval
between schistosity
Light green Spring water has occurred due to
Base rock: sandstone difference of water permeability with

Green M_any shegr plane and the I_ower schist. )

Stal7+320 schist gfgﬁic\?g'nc fold Sﬁsélesgal\gt to weathering due to Sharp and gentle
Some part is massive, other have shear plane
crenulation cleavage (thr_ust) .CUtS
Quartzite-fine grained schist Resistant to weathering and fresh on schlstosny of

s sequence with black schist outcrop due to quartzite produced by lower schist.

tal7+300 - . ;
Dark brown ~ light white grey crystalline.
Quartzite Base rock: sandstone and

Lower schist mudstone
Kink fold of outcrop scale
Thickness of strata is a few cm ~
10cm

Source: study team
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Figure2.1.1 12, FAEHICIIT 2 A, AREBEH TR L2 im0 RS2y 2 I v b
Fy har g2 —XIRT,

BECER AP > TWRWRAE, FSEOIt2 O FEEIL, SRR ALILE—rEr E &
M AL~ 40~65° ORI Z R, E7- Stal7+600 JHL DO EEAEAEICR BN DY
—T 47V aA s MIALAR—mm FEE R A T~ 40~50° ORI TE < FEEL T
b, —JT, AL OEEIT U mE R IR T SR - HENE, 7V —TERICkY . v
23y bRy harZ—KIZBWTERNPELS | Fiff 2B HO Bz HR R
LN TH D,

Sheeting Joints

QO

Original Schistosity N=66 N=32
(a) Fresh rocks of schist and gneiss (b) Weathered rocks of schist and gneiss
Source: Study team Schmidt net; lower hemisphere projection

Figure 2.1.1 FAEMICKIT AR BEODOY 2Iy by har#—K
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Table 2.2.1 1T R T X 912, RAEIZBWTHER—Y > 7% 8 iTdEhE L7-, HEFHIR
X % R B LA™,

Table2.2.1 FWEHR—Y I EF—E&

Location Borehole Drilled Depth Monitoring Devices
A-1 40m Borehole Inclinometer
Sta.17+400
A-2 20m Ground Water Gauge
B-1 30m Borehole Inclinometer
B-2 40m Borehole Inclinometer
Sta.17+600
B-3 20m Ground Water Gauge
B-4 30m Borehole Inclinometer
A-3 30m Borehole Inclinometer
Sta.18+200
A-4 30m Borehole Inclinometer

Source: study team
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2.3 LABORATORY TEST

Laboratory tests shown as below were conducted. The result of laboratory tests is shown as the
following pages. The samples picked in the site were shown as Table 2.3.1.

(1) Specific gravity of soil (ASTM D854, D136)

(2) Moisture content (ASTM, D4959)

(3) Particle size analysis by sieve and hydrometer (ASTM D422, C136)

(4) Test of Soil compaction using a rammer (JIS 1210)

Table 2.3.1 Samples for the Laboratory Tests

Location Location Condition
Sta.17+400 Around borehole of A-1 Gravel and soil

Sta.17+600 The bottom of B-3 survey line High weathered rocks and soil
Source: study team '
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EBAREHR I

FERR & FREE D BER

3.1 BN & HAEORK%
INFETOBRNT —F LAET — 2 Z8F L B & REORHRICOWTEZE LT,

5

g={10}

LTE
3.1.1 MET—XINEEH

A PTIC B BTV Sta.17+100 N BT OF — Z ZUNEE U, 33 U 7=, FRREEE T O
OBERRIL 300m FLE CIZIEHEMBEBOREZEH L TCWAEDLEEZ LD,

INETE, BRNEOHOEH TH 723, L VKEZED L2012, AT H MK
ORI E 2 i D FFF N &2 L7, £, BUIMHORTH 7272, Bl
HHFLISMT Omm & L TEH L, 2, SRIRELZFAHNOT—Z b F0 T
60

£ 31 BALEWNET—FDAXRy Y

B P Sta. 17+100 iz
B Ak RfE) & AN At HRoA
ANF5E M - ZefR [l e 40K
ANFT—H HeCRREC (1 A RH&)
200346 H 25 H~10 H 31 H 8 4EfH]

2004 4E 4 A 26 H~10 A 31 A
2005455 A 1 H~10 A 31 A

. 2006454 A 25 A~10 A 31 A
BRI 2007 44 H 27 A~10 A 31 H
2008 4E 4 A 27 H~10 A 31 A
2009 4E 4 H 26 H~11 A 6 A

201046 H 29 AH~11 H 3 A A (R 3 P
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3.1.2 WELHREDORER
(1) EREHAE

O IIZENEFER E L TRAET L7720, RO THEE L TR & FE
IR OBEY 7 & RERAEDBEBREZHOLNNZTHZ L (JERRNEDOME) Thod, FRED
FAEZBHICE 2, AHSCRAHEREY O P ICHENIFE S, »HIF-ER EIZRk D
ERETDHEEON TS, Lizndo T, BRENFAT 5 EHN e R ERE oMz, K
EREETORMMBRNRE G ET D, ZORERTRIZK 3.1 FREERAERFOR DS
PR LT BN R T, 4P A MZBWTH, REINE S EHNENSEOY A FTHRAEL
TRAEBEICEMRLTWA b0 L EZ BN, ZOMBRERG Lz, EMREOR HITEE~ 72
FEPREINTWDD, AElTR b EMZcs N e A Lz, SR ®IEx 3.2 12
AT DI 24 R R ICE E N R AR E S L, R L, £, A R T
FAE LT BRI T AR RN 22 72D | —H OB O O KIFHINE 2 N E S L
THEE LT,

450\1.5% g=1/7

K356 3  Ph) "
_impnan
P = sag <00

E PO 1)
R HI L MR
E S P> 809
=
&
= 2, K=3
S, =g
K=8
K=16

SR,

A N ,
100 150™200° 250 350 450
&4 B (min)

3.1 HAERAERONOFMEFTH

Db T2 wIREIE] L VSRS
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X 3.2

RN EDE 27

(FE)RTTR I 24 Br R EOMEER (WE omm 25%) BN H20L L £V OBME SEOKTHE VWEDOREL

—HERNE L L, AR 20mm LU EDRER DR Z R & L,

2) WERE

HARBRIRNEIIUL TIORT LB TH D,

£ 32 ARWNE

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 8Et
2003 197.5 4575 291 3285 445 0 0
2004 0 0 0 36 105.5 207.5 764 216.5 264 129.5 0 0 1,723
2005 0 0 0 0 56 86.5 362.5 746 239.5 142 0 0 1,633
2006 0 0 0 0 323.5 556.5 281.5 243 5345 26.5 0 0 1,966
2007 0 0 0 59.5 190.5 546 796 465 540 217.5 0 0 2815
2008 0 0 0 14 205 554.5 540.5 475 339.5 138 0 0 2,267
2009 0 0 0 15 120 87 3525 2955 870
2010 0 0 0 15.5 439.5 478 377 745 I 1,385
iy 0 0 0 21 167 281 499 401 375 110 0 0 1,854
TR B 0 0 0 1 14 18 27 23 20 11 0 0
Flo. BRABAISNT- A AR 3IITED FL DT,
F 33 BWABHSHhZEHE R
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2003 3 29 27 25 11 0 0
2004 0 0 0 2 12 23 26 22 19 14 0 0
2005 0 0 0 0 11 16 26 29 20 17 0 0
2006 0 0 0 0 17 24 25 18 26 6 0 0
2007 0 0 0 2 10 22 30 26 23 13 0 0
2008 0 0 0 2 22 28 28 27 23 7 0 0
2009 0 0 0 2 13 10 22 14 1 0 0 0
2010 0 0 0 0 1 2 27 26 27

SEH R 0 0 0 1 14 18 27 23 20 11 0 0
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RN R L N ENE O A3 3 3.4 0@ v | B[ 50mm LL E O &EIL 4 F/8 £ TH
%o F7-. NS 500mm LA EORBEMRIZ 2 BB E L 7> T 5,

Sl

£ 34 BHEWNER X OCERNEDO ST

RF [ /9 2 (mm) [EIExs S RE &2 (mm) EIp

0 61,244 20-100 94
0-10 2,875 100-200 30
10-20 275 200-300 8
20-30 73 300-400 4
30-40 30 400-500 0
40-50 7 500-600 1
50-60 4 600-700 1

SOBEI NI 20mm DL FEOBERE RS & LT\ 5,
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Al
i

(3) FAERARREOHEE

FABEAS R4 L= BAHEH S Th D0, RAERZINRRHTH S, 2070 —EDKEND
etk CHASEDN AR LTz L ARGE U CRABERFZI Z2HEE LT, F70. i W CHIEEIERE D
AT TS, TUHITBEFERZEBE L2 bD0THY | 2B ORNEBHET S 2
RHZ LMD, AR LERE S IS T UL B L TWARY, HMEER i 5 @
INIREED AL TV D, AFEEIIMEELZFER L TV B2 EIciZE T&E T
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K1 EFRTEA 20mm LA FTh o 7=,
#2 RIU—#HDOBERTH D,

¥3 9 H 3 H~9 A 11 HIZANF T 250mm DYeATHR & b

¥4 R U—#HOREN

%2003 4F 11 A 3 112007 4F 12 A IZ Sta.17+400, 18+200 THABHILK OFLERN D D03, WET —Z DR T2 DRIRH4

L7z,
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500mm Z 2 EREDOATH Y | KRN E & AREEDO NI ERITFRD Hiv7ewn,
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Shd,

60
O
O
50 O Oy g
O
DEI
O
40 =) =
_ 17+B00 20074E10R FRiESEE %
=
£ 0 o d %
1 o oop o X
E 30 5 g Og 0 o
H BOom ~ g > X SESE
it QE OmKE
K oo X O
© O 0
20 = 5 g2
0 0 o
5 & o D
2o
10
g o
g

0 100 200 300 400 500 600 700

R (mm)

X 3.3 P& REORBLE (3 HIKX)

A3-6



D Sta.17+400

I VB 30mm., LR &)Y 150mm 28 2 5 & AREEN AT I H D, iz,
MG 2Y 500mm 28 2 5 & KRAREEN AT A H 5, HiE 300mm FL£E DRERN
ITEFERER L TR, BERENPEEL TWDHI L LD,

FERE] 50mm FREE DR 2 8 [BIFRER L TW A2, 20 9 HAREE A L TV 5 DL E e
FY 3 500mm % 8 2 7= 1Bl D A T RE[ & & AR A OB BEIRITER O Hiv7auy,

2004 £ 7 HB L2007 45 7 HIT34AE L KEREE®: . RREERINAARL L 720 . REE
RAENEET AR E ol 2D, ZOREE T/ BRI KIS L TK
FLTWAHLDLEEZ NS,

60

O
g szm ket S

50 O Og g
()
O ////i;;7%
O
40 O = = /—
2 20104 8 Bt 5 2007 E7~8A FRiFE
£ 2005 B MR O X
IiEi =] o r\D /B%
30 =) <<
g L )@W X X feESE
i . DmxsE
g 200 7A mik s 2034 7A B S
20 = = 5 5] DD
Eﬁi@ﬂ] E% = O
O
]
10 o
ot
2 R R RN 362.6mm 10 “F-fife RN 564.7mm
0 |
0 100 200 300 400 500 600 700
A E (mm)

X 3.4 &M &RAEDORMR (Sta.17+400)



@ Sta.17+600

HGERY E 607mm % gk L7z 2007 4R 7 H ~8 H DR T 1[5l H O KFHERHAE L T
%, & Ok 150mm~300mm F2 O RERN T/NREEN R A L T 5, IRFE RN & 50mm F2
D [&Fﬁ’aﬁ’ 8 [EIREER L TV D08, FREENFA L T, BRI & & RO MIZ xR
FRITFED B2V,

2007 4 7 HIC34A LI KnEE% ., mEBENAAR L 20 . REERFEIEET S

FBLigol-, 20D, ZORLZELHINVNSRBERIKSLTHERFL TS H0 L
EZHND,
60
O
o B
50 O H = [}
I:lEI
o 200749 HREESE
40 = =
I —
£ - « ] 2007 E7~8A MRS
E ] o O
% E D 0.0 g \/</><
% % - BOotn & 20008 1 | B & <E
O\KE

g o 207108 BiE S A

20 = g 5 g

O O o
g . . 10 #F-fife=R[% RN 564.7mm
0on
10 2 ﬁgﬁﬁ4—5¢ﬂﬁ 362.6mm
E
%
0 O
0 100 200 300 400 500 600 700
EHEHEEmm)

X 3.5 P& &ARBEDREFR (Sta.17+600)

A3-8
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# 36 EHEWEIEA & RAEREDOBR (2003 £~2010 4F)

NEAL Ak A FEMENT kA A #TH AT & R

1 2007 1| 7H18H 8H2H 607(17+400,17+600,18+200
2 2004 1 TH4H| THI2H 527]17+400,18+200
3 2008 1 TH8HA| 7TH27H 390]18+200
4 2003 1 TH6H| 7H20H 331.5[17+400,18+200
5 2009 1| 7H25H 8H1H 305.5/17+600
6 2006 1 9H6H| 9H13H 303
7 2010 1| 8H20H| 8H27H 292.5(17+400,18+200
8 2007 2 9H3H| 9HILH 250]17+600
9 2005 1| 8/18H| 8H27H 246.5

10 2007 3| 8HI12H| 8AHITH 244

11 2006 2| 6H22H TH2H 232

12 2008 2| 6H22H TH2H 226

13 2005 2| THISH| 7H25H 223

14 2008 3 6H1H 6H7TH 202

15 2003 2| 6H25H| 6H28H 197.5

16 2006 3 TH6H| 7TH20H 195

17 2003 3| 9HI8H| 9H24H 194

18 2007 4| 6HI11H| 6H15H 190.5

19 2007 5 TH8H| 7THI7H 174

20 2005 3 8H5H 8HTH 171

21 2005 4 8H8H| 8HI12H 169

22 2008 4] 8H25H 9H2H 166.5

23 2010 2 TH8H| 7H16H 162.5]17+400

24 2007 6] 6H16H| 6H20H 160

25 2007 7] 10H8H|10H12H 149.5]17+600

26 2010 3| 7TH20R| 7H25H 146

27 2010 4 9H9H| 9H20H 144

28 2006 4] 5H26H| 5H29H 143

29 2007 8 6H5H| 6H10H 143

30 2006 5| 9H20H| 9H26H 142

31 2005 5| 8HI3H| 8HI1TH 137]17+400,18+200,

32 2008 5 TH3H TH7H 135.5

33 2008 6 9H3H 9H6H 133

34 2006 6 6H8H| 6HI0H 127

35 2009 2 8H3H 8HTH 123

36 2008 7 8H4H 8H9H 111.5

37 2004 2| 9H22H| 9H25H 111

38 2009 3 8H8H| 8H14H 109.5

39 2010 b| 8HI3H| 8HI1TH 109{18+200

40 2004 3] THISH] 7H20H 107.5
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3.1.3 MBEHMX COMERHE

BT — 2 PO AEMRERENOMRNELZEN Lz, MENRIT, BHWE, BN,
G R TR L7z,

SEFTIZV AT - HVBRIFTOHRET — ¥ 0 bHE I U EEMEER O 24 R
BRRWEZLLTICRT, BHIZHOSNIEIET — 2 13 1956 4:~1994 4 (38 4[H]) @
F— 5 T ZOMOEKRMHEIE 1993 42 7 A 21 A o 403mm/A Th %,

# 37 XNRHMXTOWENRE

AR | EERN fE(mm) B 19 & (mm) HE(mm) | HE&E (B%) (mm)¥1
2 362.6 45 128.6 170
5 481.5 52 167.7 250
10 564.7 56.1 197.1 302
30 697.4 61.7 246.4 369
50 758.9 64.1 270.8 419

KL AN—NVEE XV ERRERGE (5 TK) ARG E

Rk 11 4E

2 [l KB AREIT 10 FFHERNERE CTRAL TWD, ZOZENnBA5% 0L )
TR BE R AR U7 A E, AR O FREE RN FE AT 5 ATREMED &V,

£lo. PEIC K> THEARARL L Y | IR IIERDPEZET 2BANRO 6D,
D& RRBITHERAE L TR Y BUEDOBEBE P REEIICH 5 2 L BAENER L,

RS BESET 2 ATREMED .
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