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(Deep subsidence)
(Hydrulic jack)

(Active subsidence)

(Lag subsidence)
(Residual subsidence)(2)

(Interbeds)
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2.3

Terzaghi “ " (decoupled approach)
Biot “ " (coupled approach)

1. Terzaghi
Terzaghi(1943)

(1)

2 ©)
(Darcy law) (4)
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Biot 1941 Verruijt
1969 Bear Corapcioglu 1981 Biot

(@)
(b) (©)
(d) Darcy (e)

(f) (9)

G ce 0”,0_0

1-2v X &

ovigs G @ D _g
1-2vy &
G & a_,
1-2voz oz

oe ap
kV?p =—+np-—=
P

GV3S+

GV3S +

°*  0* 7P
Vies—+—+—

X oN® L

E=8&x+ &yt &z p
(excessporewater pressure) E v G
(Young's modulus) (Poisson’s ratio)
G=E/2(1+v) k n B

(permeability) (porosity) (compressibility)

2-8



(3-8)

4PHE 1 2n+1)r Y’ ]
S= prwe ;(2n+1)2 x{l— exp{—[ o, j Cvtjl} ............................... (2-9)

ng + L
2nG

2

1995 Biot 1941
Step-loading model

2-9



1998 Terzaghi 1943

1998

S(t)i{zj;i ]Zkl:{CdjxlogPJPTamg — {1 ex{_((zg;‘giﬁjzvaix(t—tJ)]}U(t—tJ)}}

Hi i
Celj i ]
Ce=Cce=Ccl/l+e&) Cce Cc €0
Ce=Cre=Cr/(l+e) Cre Cr
P i ]
hij [ j
Hdi [ Hdi =

Hdi=Hi/2

Cvi [

2-10



t > tij

ti i ]
u(t - tij) Heaviside Step t <t u(t — tij) =0
u(t—tj)=1
1998
2-4
0 X —X " .
X — W _— §
- Y * ‘

<1

0-41m
41-91m
91-140m
140-200n
0-200m

>

*

8602 8603 8604 8605 8606 8607 8608 86009
C )

2-4

2-11

8610 8611 8612 8701



31

3.2

10kg/cm?

D)

(2)

3)

2kg/cm?

3-1

DOBOKU

3-1

200 m

PVvC

20kg/cm?



(4)

EW

ow

EW

2 3

3-2

PVC

A'LOG A'LOG|[IC PC
402 4301
——— PC




/7kma

: A
| J 1 $h 6mm
255 PVCH g | [
| - TANA M =
g |
l
!
g - ore |
§ |
|
f !
| Y ks
§ i | 1601mm
(Strain Gauge) ’ |
§ Sensordp
i
N
iR} 1 .V 1 ] | | L__‘
. X138 M) l
T K“ ‘ 45— XXX
o
1 -——¢3Omm——J
"f MR L
N 9 H- 1“ ) A )
N
3-2



(1)
(2)

(1)

(2)

3)

(4)

(5)

DOBOKU

210 m

34 35

2.5

34

10 m
3-3



AL o R
1 T amman

T I HWWW

R ——
T o
L

© 34 &Y

PVC a] &

|k E 3t

(gbﬁ Y 1% E

3-3

3-5



MUXRFEY BHULFLYU

] :
39U WK
R
Z W A R
v /
Z A
)
8 g
FwnRY

mYXLdlegw @Il DR $

pad
v
R
R X b
(R R
L/
A i
DRI IR Y
) ; M
A \ Wil A
. ENT w
B kW W ]V,,
¢\ £. ,.117.. = J\«,\ 2N
/ \
\
\
/
/

)
)
@

(=)

3-4

3-6



 — Tameui

%8 (K )

Hen
4
w5 a.
8 iy
oy R\

-

L A&

35

3-7

3-7



3.3

3.3.1
3-6
1 1
(1) 1 193 m
23 3-1
(2 1 5
202m 142m 105
m 58m 35m 10 m
IC 6 IC
IC 3-2

3-8



EEa | i 5
L Al
Lr : = .__. -
e 20 L
a -
|...1|.
i b .....
' .r.q E 1“. f
T .5 r.......u. 3

a7, p g -

et it Sk e
.......m_..r...q...m...._..n.m._..___..u. ;
e

W B
et BT
wy (9]
ot

LTy
e

3-9

3-6




3-1

(m)

Sl 189.2
S2 188.2
S3 177.2
HA 173.2
S5 161.0
S6 155.2
S7 146.1
S8 138.2
9 129.1
S10 125.0
S11 120.0
S12 116.0
S13 109.1
S14 104.1
S15 101.2
S16 90.1

S17 62.2

S18 55.2

S19 51.3
S20 31.3
S21 26.4
S22 3.7

S23 0.6
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41894 13.73m CH1 242 0.000682
41895 13.73m CH2 276 0.000667
EW 41897 15.26 m CH3 225 0.000670
41898 14.58 m CH4 105 0.000671
41896 17.85m CH5 245 0.000672
3Bm 3.73m
58 m 3.73m
105 m 526 m
142 m 4.58 m
202 m 7.85m
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(m)

3.3.3

s1 249.5
2 248.8
S3 239.8
4 231.4
S5 221.2
S6 211.2
s7 200.5
S8 181.0
9 175.0
S10 150.0
si1 134.0
S12 110.6
S13 94.3
S14 79.9
S15 56.0
S16 52.6
S17 40.2
si8 30.8
S19 20.8
S20 10.9
s21 3.8
S22 0.6
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1 200 m

18 35
2
7 3 4
3 131 68 44m
178 1435 105 34m
10m
IC 6
IC IC
3-6
34
N(m) E(m)
Oow-1 3.166 2587280.959 161254.669
OW-2 3.498 2587281.740 161268.649
SB 3.416 2587281.574 161264.043
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3-5

(m)

S1 8.262
S2 15.7775
S3 29.633
HA 40.5855
S5 55.548
S6 65.563
S/ 75.514
38 85.469
S 100.4705
S10 110.4515
Sl1 120.4515
S12 130.7385
S13 140.441
S14 157.4565
S15 170.4380
S16 180.6975
S17 190.4455
S18 200.4735
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3-6

35549 44 m CH2 27 0.00339
35550 68 m CH3 125 0.00331
Oow-1
39332 131 m CH5 -134 0.00680
34m 4.07m
105 m 24.46 m
143 m 24.81 m
178 m 25.26 m
OwW-2
25986 14.07 m CH1 115 0.000673
25985 34.46m CH4 296 0.000673
25987 34.81m CH6 147 0.000672
25983 35.26 m CH7 -315 0.000672
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3-7

(m)

Sl 0.7
S2 3.6
S3 105
HA 18.8
S5 27.5
S6 31.6
S/ 55.0
33 /3.2
9 90.9
S10 110.4
Sl1 139.1
S12 157.2
S13 164.3
S14 179.8
S15 182.5
S16 189.8
S17 199.7
S18 200.7
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9
0. (SW SP) -153m  -159m 6
10. (CL) -159m -171m 12
11. (SW SP) -171m -188m 17
-175 m
12. (GP) -18 m -207 m
4.1.2
202
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8 3 15 92 12 16

8/ 9 14 10 30 88 7 13 9
14 89 10 17 12 30
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4-2
m -4.7 m~-6.8 m
-6.8 m 142 m
-5.8m
202 m

3 -7.4 m

8
-49m
4 35m 58 m

142 m
2 3 4
88 35

88

-2.8m

90

88

4-3

87 3 92 12 105
5 90 5 -6.6m
-5.8m 88 5
105m 142 m 87

88 2 88
8 90 9 51m
4-2
105 m 2
202m 4
1
99 5 92 5



_ s

2am ]

4-4



e=t==105m
=o=202m

e=t=35m
==58m

SXOXOZoxg

0126
1026
026
1026
0TT6
L0T6
7  vors
T0T6
0706
£006

[ 7006
[ T006

- 0168

" /068

ouo

50

N - 5068
u\

f - 2068

- 1188

—— " 8088

'\\/'

5088

" ¢088

- TT.8

[ 80/8

" - S0.8

- €0.8

4.2



4.1.3

200 m 4 26 31 51 55
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4-3 2 12
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155 m

(18-19 )200 m 258 m
258 27
SM 0 20.3m
203m 222m
SM 222 304 m
CL+SM 304m 34.3m
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SM 395m 504 m
CL+SM 50.4 m
ML+CL 55.63 m
CL SM 884m 93.7m
ML-CL SM
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CL 137.3m 141.2m
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15. SM CL 155 m
174.6m
16. CL 1746 m 1804 m
17. SM 180.4m 184.2m
18. CL SM 184.2 m
194.4 m
19. SM 1944 m 196.3m
20. CL SM 196.3 m
210.7 m
21. SM CL 210.7 m
220.7m
22. CL 220.7m 223.1m
23. SM 223.1m 229.7m
24. CL 229.7m 235.36 m
25. SM 235.36 m 244.45m
26. CL 24445 m 255m
27. SM 255m 258.3m
4.2.2
18-19 200
5 40m 75m 105m 145m
182 m 88 7 4-6
4-6 40m 75 m 1
145 m 2 182 m 3 75m
105 m 1
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40m 75m 2
145m 105m
3 182 m , 7 11

4.2.3

18-19 250 m
06 4 10 20 30 40 52 55 79 94 110
133 149 174 180 200 210 220 230 239 248 249m

22
4-7 200
88 7 92 12 4 5
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77/mm 0O 5 m 67 mm 87%
18-19 4-7

4 11m 11 21m
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431
200 (
4-8) 24
1. (SP) 0~9.5m SPT-N
8~17 0.45m
2. (ML) 9.5~11.6 m N 3
3. (SP) 11.6~141m N 13
4. (SM+ML) 14.1~32.8 m
N 7~24
5. (SM) 328~365m N 25
6. (CL~ML) 36.5~41.1m N
12~16
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8. (CL~ML) 48.7-753m N
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28~74
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11. (ML) 84.75~87.2m N 41
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12. (SM) 87.2~91.15m SPT-N 45

13. (CL) 91.15m~95.8 m N
28~36
14. (SM) 95.8~108.2m SPT-N
50~77 4~9 cm
15. (CL+SM) 108.2~115.2 m
N 31 50 4 cm
16. (SM) 115.2~132.2 m SPT-N
60 cm
17. (CL+SM) 132.2~139.3 m N
100 13 cm
18. (CL+SM)
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