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m PC Anchoring
( )

m Stainless Roof System
( 1)
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PC Anchoring

PC Anchoring

2000

1.
23 67.0mm
Pre- stress
2.
2.1
7 23 13:.00 24
EL. 137 134m
70.3

Sta. No. 1 2, EL. 137 134m

SSL PC Anchoring

27

04:00 67.0mm

(<

5m

2000 7

Sta. No. 1 2,
2-1>)

29



2.2
CR-7
(< 2-2>)
2.3
23.1
CR-7
23.2
1)
195/63 20m
2)
' Sta. No.2
232/ 87 3m
1 CR' 7
. CR-7
224/ 11 ,
134 140/13 19
CR-7
11 19/77 84
CR' 7 1

(Sinistral Strike- Slip Faulting)
(< 2-3, 4>) , CR-7
Tension gash 3 10/83 90
, CR-7
(< 2-5%)

, CR-7 ,

CR-7



PC Anchoring

38/76 47/ 73
, 20 30
(Fault clay),

gauge) ,

(Fault

CR-7

2.4

1) Sta. No. 1+10 2+20.5(EL. 135m
EL. 135m

m

29

Tension gash

3m , 209 218/17 19



(1) 134 140013 19

30 , 5
, 3
, . J2 252 258/58 62
20 Spacing, J3 166 175/79 89 30 Spacing
. F1 30 47/73 84 , 20 30

, , F2 230 24075 84 Im

Spacing Failure mechanism
F1 Opening -J1  F2
-J2 -F1

2) Sta. No. 1+10 2+165(EL. 151 135m)

Sta 2+25 128m
, 12.8m 280/ 52

. Jl 155 16510 13, J2 316 33872 88, J3
246/81, 54/79, J4 48 52/74 78, Random  280/52
Sta. No. 1+10 2+205(EL. 135m

)
3) Sta. 0 1+10(EL. 145m )

3m '
Jl 209 218/17 19 CR-7
,J2 204 215/76 89, J3 142/88, 290 321/83
. J4 29050 62

Failure mechanism J4 J3 ~J2

3.1 Stereographic Projection

29



PC Anchoring

Stereographic Projection( )
30
Stereographic Projection Hoek & Bray

(Rock Slope Engineering 3nd, 1981)

1) Sta. No. 1410 2+205(EL. 135m )

& s s G £ | e
{ﬁﬁ ! LY e J"' A F ! { .-'.'.: X - :"' A
T T L Tl AT /T |’ -

ST DN SRSl AL N B
RN & e O X T |i .
aw— _F oShullle iy S oShullle
®ar .
(a) Planar & Toppling Failure (b) Wedge Failure
< 3-1> Sta. No.1+10 2+205(EL.135m Below) Part of
Stereographic Projection
F1
,J1  F1,J1 F2,J1 J2 12
5 175/75 80

J1 1 , 2

2) Sta. No. 1+10 2+165(EL. 151 135m)

Sta. No. 1+10 2+205(EL. 135m Below)
105 155/85

29 5



TLEAE RS IR | T, Bern | f s ond

e ]

TR LT

TLEAE RS IR | T, Bern | f s ond

T ]

PR . B

el |||rn__!_?i H el |||rn__!_?i
e R e R

- 2 s 14w EE o s — 1 EE

i B | |
& : L 1 i i [T A, 1 i
i R i T | 2 e R § - | 2 e
e ’ % = = = A e A% | . il
/ / — == R . G 5 = R
i i " ] 'i< aa 1 B [ © Eapey
g b N PR = - H] } PR =
| R L. ] Jade L. il

T ! = J | P L ) e P L

1 ) |, ! . y L R i | - - gt } L R
L) . i .
Lir) | =g 4 (| 1 | R (| 1
: R oRhealf| e AR oRhealf| e
W | |
) [yl B
e ~
¥

e
£

TR LT

(a) Planar & Toppling Failure

PR . B

(b) Wedge Failure

< 3-2> Sta. No.1+10 2+165(EL. 151 135m) Part of
Stereographic Projection

3) Sta. No. 0 1+10(EL. 145m )

¥
-c:ﬁ!._ ==

&

PR . B

(a) Planar & Toppling Failure

T T T e T P i e k] TR LT T T T e T P i e k] TR LT
H H
==

PR . B

(b) Wedge Failure

< 3-3> Sta. No. 0 1+10(EL. 145m Below) Part of
Stereographic Projection

4)

J2

135 170/80

29



PC Anchoring

B Ei:
T T
ikl e ikl e
(a) Planar & Toppling Failure (b) Wedge Failure
< 3-4> Sta. No. 0 2+205 (EL. 151 128m) Part of
Stereographic Projection
5)
Failure mechanism F1
Opening -J1  F2 -J2
-F1
4.
Stereographic Projection
41 BLEE 1 TS LR, Geril Beme L8 B e FRmain e R BT CE T LT
(1)
Stereogaphic 260
/50

< 4-1> The Stereographic of
cutting of 260/50 Trend

29



CR-7
4.2 Pre- Stress Anchor
(2)
CR-7
Opening
Rounded
10 EL. 125m Im
205/ 50 - 205 45
Strerographic Projection
, CR-7
260/ 50 ,
, CR-7 CR-7

T, e -

-
& &

PR . B PR . B

(a) Planar & Toppling Failure (b) Wedge Failure
< 4-2> The Stereographic of cutting of 20550 T rend




PC Anchoring

CR-7 201 205/11 15 ,
Tension gash 4 7/83 87
Tension gash
Opening
42.1
[ 4-1]
PC Anchoring H-Pile
- , Tension gash
Anchoring
(e
[ 4-2] PC Anchoring
V SL SSC SSL
- Grout - Grout - Anchor
, - Vsl - ,
- Grout
Anchor
Grout
- Grout

29




Grout uUn-
, bond P.C Strand
rout, Grout Grout Grout
, Grout ,
Wedge
Grout Un-B Un-B
ond P.C Strand ond P.C Strand
Sheath, Grout ,
Pe Hose Grout Grout Hole
Grout Grout
Anchor
, Ssl- ,
Anchor Save
) Vsl
Anchor
- - )
- - Grout - Anchor
Anchor

10

29



PC Anchoring

- Grout -

CR-7 Tension gash

90 120/45 Pre- Stress SSL

Anchor CR-7 Key Block

42 Hean gl

EL. l46m

EL. 135m

EL. 1Z5m

< 4-4>

29 11



= Fohall HUE (3

< 4-5>
[ 4-3]
1 2
- CR-7
(65° : 195260 ) (10° : 195-,205 )
- - (1m)
(1.05-1.08) . : EL. 125m
- (105-108 1.1)
- PC Anchoring
12 2
(¢]

29



PC Anchoring

5.
Failure mechanism F1 Opening
-J1 F2 -J2 -F1
Stereonet Projection Method( )
65 265
10 205 '
EL. 125m Im 1:.08 1;1
CR-7
Tensional fracture(T ension gash)
Opening :
Pre-stress SSL PC Anchoring
PC Anchoring
[ ]
1. , 1995, , , p459

2. A. G. Sylvester., 1988, Strike-slip faults, Geol. Soc. of Am. Bull. v. 100,
p1666- 1703

3. Bucher, W.H., 1994, The stereographic projection, a handy tool for the
practical geologist. Journal of Geology. 52, 191- 212

4. E. Hoek & J. Bray, 1981. Rock Slope Engineering 3rd, T he institution of
Mining and Metallurgy, London, 358p

5. Markshak, S. & Mitra, G., 1988, Basic Methods of Structural Geology.
Prentice hall. 446p

29



¢/ db

14

- 1999

fy,

fck

db

C P Ma
PV,

La =

:q)Asfy(d'a/z)
=® (fabd+Asfd/s)

( 2d)
0.285d,f,

;fck (

1
Cc

d_b)

29



(

, 1999 )

1) [ 2-1]
[ 2-7]
(cm)
1) 8
D29 6
D25 5
D16 , 4
., | D35 4
D35 2
4
) 2
) 1.
2. ,
fc  400kg/cm’ lcm
2) 6cm
8cm
544 )
3) 1
3cm 5cm

3cm

29



( 546
4)
[ 2-2]
545 )
[ 2-2]
(cm)
5
7
)
3.
3.1
[ 3-1]
O
3-2]
[ 3-1]
(cm)
D35 4
< D35 2 2
1
4 4 3
2
> D29 6 5
2 < D25 5
< D16 4 4 4
3 8 | 7 | 6
16 29



= ( , 1999)
= ( , 1996)
= ( , 1996)
1)
2)
3-2]
(cm)
8
6
5
5
25
6
25
4
25
5
3.2
[ 3-3]
1) " 1"
2) - 1
2
3) - 1
2
4) - 1
2

29

17



5) D19 2ds
6)
[ 3-3] (
(cm)
D35 4
< D35 3
1
4
3
i > D29 6
2 <D2 5
<D16 4
3 8

29




2.1
211

29

60%



212
)
C ) ’( ) ()
< 2-1>
HE U
'ﬂ-’ Ih‘“':*\'“'_'”T"'”””‘”” -2
0 ) R 101 =
i) e} — 4 4 1,
mﬁﬂ /‘\ P'[--/f\ Hy g
S el PR
< 2-1>
213

1) (Diffraction)

< 2-2> < 2-3>

20



i I 9 }
ur HIW o LT
| H ] 1 |
il 7l
;;mlg 4T siHe —s4g
i (L]
< 2-2>
2) (Refraction)
< 2-4>
sin 6
¢l C2= g )
< 2-5>
440
L 37
44
HiEst
i)
R, 2
wa,_\;.\_f"’"';:* A
[ L
(el
< 2-5>

29

[

< 2-4>
aaha}
o -5 7
N7
()
E245m/ sec

2 2B (1,00m, ],000H:]
#i} 248 {1,00m, 1,000Hz)

21



3) (Reflection)- (Transmission)- (Absorption)
: i
wAHA) g
' . et
( HEY |
2-2) :
e MipaCy)
< 2-6>
P+ P,= P, ( 22
Vit Ve VT pF:CIJ pF:Crl: sz)éz ¢ 23
Y
y = P/ P.=(pCy- p:Cy)/(p:Co+piCy) ( 2-4)
o, a, T
o =(J1)=y *= (P Co- P1CI/(P Lot piCy) ° ( 2-5)
o = (- 1)/1;=1-y %= 4(p ,Cx p C)/ (p ,Co+ p 1Cy)? ( 2-6)
T =11, ( 2-7)
4) (Interference)
2 ,
2.2
221
< 2-7> X
. X (AB ) P, x +Ax (CD ) P+A P , AB
P CD -X P+A P=P+(0 P+d X )- AX
X : AB £

22 29



aP a %
= 2-8 E+dAE
aox Py ( ) ,-,lrzf_ nf’j{
9% __ _1,0P ) . ;
PR p Gox ) ¢ 29 .
P VvV oodv
P _
aviv =K
dv/iv=109 & /9 ,
p= KJ—g , ( 29 < 2-1>
X
X
0% \_ K 0% .
)= 5 Coye?) (210
< 2-7>
_0¢& _0¢& adax -
V=79t Tax ot ( 2-11)
_dX
' ' €= dt
0& _ ~0¢& .
51 = Cox ( 2-12)
2 2
b= cr( ) ( 2-13)
( 2-10) (
2-13)
c ( 2-100 ( 2-13) C?=Klp, C=VKlip
C=yb Plp xVi1+tat ( 2-14)
1 (O 11 ) 1
C=\Vb Pip ,xV1+at=V 1.402x 1.013x 10°/1.293x 1= 331.42m/s
(p =1.293(kg/m°), P=1.013x 10°(N/m?), b=1.402)
29 23



2.3

< 2-8>

(Harmonic Vibration)

X
< 2-8>
X= XoSin(wt- @) ( 2-15)
=0/ 21 (Hz) ( 2-16)
W rad/ sec , 2trad 360 cycle
: (Hz) T ( 3-2
= VT = w/2m sec’ ( 2-17)
- , 1,2
X= XoSin(wt- @) ( 2-18)
X' (v)=dx/dt= w xycos(wt- @) ( 2-19)
X" (A)= d’x/dt?=- w2 x,sin(wt- @) ( 2-20)
< 2-9> , )
sin )
X= XoSinwt ( 2-21)

24 29



X (V)= @ XoCoswt= w XySin(wt+1m/2) ( 2-22)
X" (A)=- ®?Xxysinwt= w 2 xysin(wt+1) ( 2-23)

2.4
241

242

(Shear wave)

Rayleigh
. P P

R S Pt
|
| HE(1EE) jl;'

s

< 2- 10>

29 25



S
sV, SH
re, r
P ) S )
< 2-10>
243
V ’
)1 (S )1
P ): ,
(S ):
SV
SH
: Rayleigh Love , Rayleigh
67%
. Love
< 2-11>
, < 2-11> ,
[ 2-1]
P >S >R ( ) S P 58%, R 53% ,
Rayleigh  67%, 26%, 7%

26 29
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Body waves : (a) longitudinal wave (b) transverse wave
Surface waves : (c) rayleigh wave (d) love wave
< 2-11>
[ 2-7]
P Ue(m/s) | S Us(m/s) p (kg/m®)
80 160 1200 1600
250 700
60 200 1600 1800
(2500)
( ) 250 350 1800 2000
(loam) 140 200 1400 1600
1 2 14 1
1000 2000 60 250 00 1600
200 350 1700 1900
( ) 300 600 1800 2200
( ) 2000 3000 600 1000 2200 2600
( ) 2000 3500 700 2000 2500 2700
4000 5700 2100 3300 2600 2800
4000 6700 2500 3800 2800 3000
3.
3.1
311 (dB : deci bel)

W eber - Fechner

29

27



AS , A

ns=-A4L

A S=Klogl
lo, SIL,

SIL - SIL,= Klogl- K logl,= Klog(ll—)
o

SIL = Klog(+o)

K=1 B (Bel)
W/m? 10 W/ m?®
dB (deci Bel) 0 130dB
dB
3.12 (SL : Sound Level, )
A, B, C

: Sound Pressure Level)

SL = SPL(SIL) + Lx dB(A)
Lr :

4 gihdB)

| N T I 11 T T 1T N W W W I |

10 100 1,000
g H2)

< 3-1>

28

I |

3-1)

3-2)

3-3)

3-4)

10"
13

(SPL

3-5)

29



3.13

L= 10Iog(‘1fi>< 10

(Leg : Energy Equivalent Sound Level)

1 t2 L /10
Leq=10|og(7f1 10 "' dt)dB(A)

L /10

dt)dB (A)

fi: Li 1Li:

3.2
321 (VAL : Vibration acceleration level)
VAL = 20log ( AAO)
Ao
10°m/s, 10°m/s
« )
0
[ wn ata=an
A= (UT) fo A Zdt= A, /V2
A (A sinwt) An
322 (VL : Vibration level)
ISO
( 3-10)
VL =VAL+ W, dB(V)
W, 3-8 VAL A,
29

3-9)

( 3-6)
( 3-7)
dB

( 3-8
( 3-9
( 3-10)

29



< f< 4 Ag=2x 10 °f "’m/ sec?
4< f< 8 Ao,= 10" °m/ sec? ( 3-11)
4< f< 8 A,=0.125x 10" °f m/ sec?
peak
8Hz
Y (dB) = 20log V(mm/s) + 71 ( 3-12)
< 3-2> ) ) , '
< 3-3>
¥
84
i
&h
L !
4 S
(dB) Lot
T —— i
AT
A .
! i
! i
L
i 1
i 1
B0 i H
: i
i ]
S
] i
|
i i
50 P
61 6. o3 REE AT
EGAE (mmsec?
< 3-2>

30 29



4.1

4.2

HER £F

[ epgs ZE¢ B6s G

e () - X em
HEE (EREA) - V om/sec. kine

{lem/ss
i e (6B 2010 g ﬁ

A3 I FE R O/ sec)
Ao BEEE 107 m /sed

T

Clem/dsec = Lxing
Dot g s i) ﬁ-:.-m?-ac‘. ga
=] gal

o

K314 (dB) Eﬂlugﬁ

(AT EE )
A ¢ EElnE A (S sed”)
M ILAEGE (i sedf)
1554 LAy =2x107% "%
QS FSE Ae= 1070
BS 590 Ap=01%10°S

(mmEE 24
S0 v R ARGk [Emant wea
Rt ol MR, mgn’l W=20logV +71
EHz Efbel 2% ¥ o W (dBD
Vo SEER mm
seci(al2 )
< 3-2>

29
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4-1]
OA (dB(A)
m 15m
73/94 | 82 | 66/85 75 41
72/ 86 81 | 6581 | 74 11 |high idle
80/90 84 | 7384 | 78 14
70/94 | 87 | 6984 | 80 9
78/90 83 | 6982 | 77 8
74/ 90 81 | 67/85 75 17
76/ 86 82 | 6981 | 74 15
) 78/80 79 - - 2
- 90 - - 1
- - 82 - 1 1
- 87/95 90 - _8708 3
80/ 88 84 | 72/81 3 Im
) 7992 | 85 | 76/86 80 6 1
76/83 80 | 7Y 77 74 4
90/103 | 98 | 84/97 91 11
81/84 | 82 | 76/80 78 3
4-2]
(dB(V))
5m 10m 20m 30m
84 78 72 68
80 73 66 63
82 72 60 52
84 76 67 62
75 73 70 67
77 72 68 62
66 62 56 49
4.3
32 29




30 '

431
2
R n
P=K () ( 41
1/3
P(mbar):700% ( 4-2
432
D n
v =K "—\/W ( 4- 3)
Vv .
W
n b 2 3
SD = bfw b 2 .3



30 ( )
95%
Hendron  Oriad 30m
6m
5.
5.1
1)
DIN4150(1971 )
4 0.2cm/s
R.C
0.2 05 10 10 40
(cm/ sec)

34



2) () - (199.

L )
(mm/ s)
10Hz 10 40Hz 40Hz
15 15- 45 45-50
10 10- 20 25-30
, ) 5 5-15 15-20
25 25-75 75-10
5.2
521 (DIN 4150 part 3, 1986 )
DIN 4150
DIN 4150-Part 3(1986) ( )
)
1) ( )

Type of Structure

Horizontal Vibration Velocity in
mm/ sec

similar design

1. Buildings used for commercial purpose
industrial buildings & buildings of

design and/or use

2. Dwellings and buildings of similar

3. Structures that because of their
particular sensitivity to vibration, do
not correspond to those listed in item
1 & 2 and are of great intrinsic value

29




2) ( )
Vibration velocity, Vi, in mm/sec
Foundation Plane of floor
of uppermost
Type of Structure At a frequency of fuIFI)pstory
less than | 1, o171 50- 100Hz| Uy
10Hz mixture
1. Buildings used for commercial
purpose industrial buildings & 20 20 to 40| 40 to 50 40
buildings of similar design
2. Dwellings and buildings of similar
. 5 5to 15| 15to 20 15
design and/or use
3. Structures that because of their
particular sensitivity to vibration,
do not correspond to those listed 3 3to8 | 8to 10 8
in item 1 & 2 and are of great
intrinsic value

5.2.2
(USBM) (OSM) "2 ips(inch per second)"
1) (USBM)
40Hz 40Hz
5cm/ s 40Hz
1.2cm/s
Type of Structures f<40Hz f>40Hz
Modern homes-drywall interiors 0.75 in/s 2in/s
Older homes-plaster on wood lath for interiors walls | 0.5 in/s 2in/s
2) (OSM)
0.75inch/ sec

65

36

29




1.25in/ sec

50

Distance from the

Max. alowable peak

Scaled distance factor to be

blasting site particle velocity applied without seismic
ft in/ sec monitoring
0 - 300 125 50
301 - 5000 1.0 55
5001 and beyond 0.75 65
523 (1978 )
10 90Hz | (mm/sec) | 10 90Hz | (mm/sec)
/ / / / 10 60 30 10 30 12
60 90 30 40 30 60 12 18
] 10 60 18 10 30 8
! 60 90 18 25 30 60 8 12
10 60 12 10 30 5
60 90 12 25 30 60 5 8
10 60 8 10 30 3
60 90 8 12 30 60 3 5
524 (Langefors 1978 )
, , V)
VP) (VIVP)
29 37



(Morain),

38

(Slate)
P )
300- 1500 2000- 3000 4500- 6000
(m/ sec)
04-18 35 70
06-30 55 110
)
(cm/ sec)
08-40 8.0 16.0
12-6.0 115 230
6.
()
6.1
3
6.1.1

29



6.12

6.1.3

6.2

29

, Nonel

MS/LP

(

)

39



6.2.1
MS/IDS
, (Nonel)
1 1 1
6.2.2
h=A /4
pre- spliting
6.2.3
7.

40 29



w N e

N oo o &

1993

29

, 1999
" 1995

, 1994

, 1998

", 1997

", 1988

41



EPS

EPS(Expanded PolyStyrene)

1952 BASF '
' . 'EPS’ '
' , , EPS
EPS
15km 159
30 10cm
1972 (NRRL) EPS
1973 EPS 7
lcm
EPS 1977
(sal), 1979 (LCPC), 1986 EPS
(EDO) 1985 EPS
EPS 1/ 100 (D-20(20kg/ m®) )s
"EPS "
EPS , ) ,
EPS
2. EPS
EPS ASTM , ,

42 29



EPS
1)
EPS 1/ 100
110 - V50

2)
EPS EPS
03 - 14kg/cm’
EPS
EPS

3)
EPS ,

EPS

4)
EPS

EPS ,
9 EPS
A aboe, 1987
5)
EPS

29

EPS

. EPS

9%

43



6)
EPS

3. EPS

EPS

EPS

1)

. EPS

, EPS

EPS

EPS

méw/%\

29



EPS

e | | L -
( ) ( )
< 31> EPS
)
'"%TE‘:&%
< 3.2> EPS
)
i "ﬁ.i = '—
- TP
( ) ( )
< 3.3> EPS
2)
)

——————

29




46

3)

4)

%ﬁﬂ
—
( )
3-5>
L {1 -
(e
(L )

‘ ;

( )

EPS
Il P
T
o —— r—
(U )

EPS

29



EPS

5)
— Y J
- s o8
U |
- sty Pl z
( ) ( )
< 3-9> EPS
6)
I}
< 3-10> EPS
7)

AL ALY —
, P
_________ Il B EE = .
( ) ( )
< 3-11> EPS

4. EPS

4.1
EPS '
, EPS , ,

29




EPS
411
EPS : :
EPS
, (i)
(®)
[ 4-1] (i)
(®) (Ka)
412
EPS
( )
[ 42
[ 4-1] (i) (®) (Ka)
i ¢ 40° 35° 30° 25° 20°
90° 0.200 0.244 0.297 0361 0.438
80° 0.139 0.180 0.232 0.295 0375
70° 0.088 0.126 0.174 0.237 0319
60° 0.047 0078 0.121 0.181 0.264
50° 0.015 0.036 0071 0.124 0.205
40° 0 0.005 0.025 0.065 0.137
30° 0 0 0 0012 0.058
20° 0 0 0 0 0

48 29



EPS

[ 4-2
250 t/m’
230 t/m’
230 t/m’
( ) 1.90 t/m’
( ) 1.80 t/m®
q = 1t/m?
TL-20 (7mx 2.75m)
q=3t/m’
413 EPS
EPS 1.8mx 0.9m
x 0.6m , EPS 2mx Imx 0.5m, XPS 2m
x Imx 0.1m . EPS
, KS 30kg/m®, 25kg/m?®, 20kg/m°,
15kg/m® 4 EPS [ 4-3] EPS
[ 4-3] EPS
DX-29 345 29 kg/m®
D-30 333 30 kg/m’
D-25 404 25 kg/m®
D-20 505 20 kg/m’
D-16 625 16 kg/m’
414 EPS
EPS , EPS
EPS EPS
10%

29 49



4.15
EPS
EPS
. EPS
EPS
(=12)
, EPS ,
EPS
(capillary rise; 20cm
EPS EPS
, EPS 19%(
4%, 8 9%
D-20( 20kg/m’)  EPS
EPS 8% EPS
20kg/ m®
4.2 EPS
EPS EPS
EPS
421
N 6 ,

50

(y whw)
, EPS
) L
1 2
100kg/ m®
10
29



EPS

. < 4-2>
EPS
EPS
EPS < 4-3> (a)
EPS , (b) EPS , (©)
, (d) , (8)

” JYTTTEY
/ || ME e wa
¢ T o "

ulEa TR U ER

< 4-2>

EPE BLOCH
. mEA
\
=Ea
< 4-4>
422
EPS , )
EPS

29
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10%
EPS )
EPS
. EPS
EPS
EPS
EPS < 4-4> (a)
EPS , (b) , EPS , (€)
, (d) , (e)
=5
{
T
UM
4 EFS BLOCK
o |
< 4-5>
43 EPS
EPS EPS ,
< 4-6> EPS EPS
, EPS
52 29



EPS

EPS
EPS "EPS
) EPS
"EPS
|
|
. EPs
|
|
( . )
|
‘ EPS
|
|
|
| |
| |
|
| |
| |
< 4-6> EPS
5. EPS
5.1
1972 EPS

29



, EPS ,
EPS EPS
EPS
[ 5-1 [ 5-2 EPS
, 1986 NRRL
1995 12 EPS 90 m’ EPS
25 m°(1972 1990)
( , 1994 ; EPS Development Organization, 1996).
1995 EPS ,
(66.9%), (12.1%), (10.3%) 90%
, 10% ,
EPS 51%
[ 5-3] 1993 10
1400m° EPS 1994  12,100m°1998
121,000m* , 30
m® EPS EPS
[ 5-1] EPS e
(1972- 1990) 1061 )
() (m*)
150 250,000 30,000 40,000
> 25 150,000 30,000 50,000
> 3 ? 35,000 50,000
20(?) > 15,000 5,000 10,000
20(?) > 55,000

54

29



EPS

[ 5-2] EPS 107
(a)
() (m’)
1985 2 500
1986 5 1,100
1987 16 6,450
1988 32 30,800 EPS
1989 100 90,700
1990 116 93,300
1991 190 120,200
1992 222 115,000
1993 267 172,000
1994 320 120,000
1995 - 180,000
- 930,000
() (1995 )
(m°) (%) (m®) (%)
120,400 66.9 4,700 26
21,800 12.1 11,700 65
18,500 103 2,900 16
[ 5-3] EPS
(a)
() (m°)
1993 1 1,400
1994 9 12,100
1995 31 111,800
1996 30 110,800
1997 30 44 400
1998 51 121,000
152 401,500

29

55



(b) (1993 1998)
() (m°) (%)
69 223900 55.8
61 82,600 205
1 15500 39
21 79,500 198
152 401,500 100.0
5.2 EPS
EPS
EPS
EPS EPS
EPS , ,
70%
EPS
6.
EPS 1972
100,000m*
1994, 1995 EPS 2
EPS , EPS ,
56 29



. EPS

EPS
[ ]
1. (1995), * EPS

Polystyrene)

260
2. (1999), * EPS
3. (1995), *

" EPS(Expanded Polystyrene)
, pp. 159 198

4, (1995), "EPS
5. (1998), "EPS
6. (1994), * EPS
7. (1994), "EPS "

, , pp. 53 80

29

EPS

®, EPS(Expanded

, Pp. 239

EPS

", EPS(Expanded Polystyrene)
, pp. 159 198

(EPS)
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2.1.
211

58

:Design-Build)"

26

29



212

1)

50

2-1]

100
70
30

50

10

40

(R

59

29



2.2
221

(1989)

(1995)

60

S )
S(t) : (
R(t) : (
(
(Service Life Period) (Life Time)
< 2-1>
Rapair
) Initial
E
E B rrvwnn
I
|
I
i
< 2-2>
50 1995

30

)

30

JSCE

JSCE

29



3
< 2-3>
222
1)
2)
3) L
/
[ 2-2] /
1 25 3 5
2 15 4 -10

29

61



23
23.1
1)
JSCE (1995) (Maintenance Free) 50

2)

37 44

40

85

232

JSCE (1995) 10 70
10 50

24

1999 | | L} | | L}

62 29



3.1

311

(KS D 3529)

(KS D 3542)

Cr

. Protective Oxide Film)

{ P )
W ) H

< 3-1>

29

P

63



[ 3-7 (2000 5 31
C ) M) M)
H8( ) 460 190 | 2,600
9%55( ) 312 40 | 500
96.12( ) 107 | 2380 | 8700
98.11( ) 300 150 | 1,096
195 | 1610 | 8700
195 | 750 | 4,700
195 | 450 | 2407
97.5( ) 200 150 | 800
96.11( ) 200 | 300 | 2300
98.12( ) 116 | 1320 | 6,000
99.6( ) 113 | 280 | 780
982 () 113 123 | 3%
120 | 600 | 4,000
109 | 18%0
110 | 100
113 95
209 | 648
3.1.2
3.2
321
(NaCl, CacCl.)
(SOs, H:S )
64 29




322

1) 0.1 mdd ( )
100cm? 1 mdd (mg/ dm?/ dat)
0.1mdd
2)
3) 80% 220
4) SOs 2.1 mdd
SOs
- ( STANDARD BD/7/81
)
5) 24m ( 3.0m )
24m, 3.0m
6)

29 65



3.3
331

(low maintenance)
1)

2)

[ 3-2

3-2]

66

29




332

333

3.4

29

67



34.1

[ 5-5]

342

(snow - belt)

(finger joint type)

35

12

68

40

zinc-rich(

),



4.1

29

(point)

69



4.2
[ 41
[ 4-1] 6 ( /
T1 T2 T3 T4 T5 T5-1 T6 S1 S2 S3
Case
a 143 359 287 13.1 18 08 04 35 14 00
18.7 132 194 174 250 0.7 10 08 31 08
. 16.0 472 131 16.1 21 16 11 71 34 00
222 129 226 16.4 19.1 14 10 16 23 08
. 00 20.1 246 422 51 0.0 05 40 00 35
72 613 119 9.9 17 00 05 40 00 35
00 213 217 36.0 38 24 13 27 13 35
4
8.1 59.3 119 8.8 17 24 05 27 13 35
5 00 3192 21.76 41.68 0.00 0.0 464
00 125 2583 26.0 33.67 00 3.00
5 4138 35.02 9.80 7.20 140 0.0 299 221
4347 32.86 1143 643 0.71 00 2.86 224
1996
1998 , 1999 2000
[ 4-2]
/
(Km) BIPS | PMT
m
( )| (m)
A 10 5(10) | 304.7 61 1 22 24 1 '98
B 35 12(2) | 7943 66 7 22 35 1
C 25 6(2)| 4322 72 2 11 15 - '99
D 12 3(1) | 1740 58 1 6 8 -
E 45 10(7)| 6327 63 4 16 16 2 |'00
A E

70

29




4-2]

. < 4-1> A

4-1>

4-2> < 4-3>

< 4-2>
< 4-3>

29




30

43

72

T3

T4 1=

EER L]
(@)
< 4-3>
< 4-3> (a)
T2
5%
5

HAHH)

- o |
B I =1

% T = LF] ) ™

B W B s el
(b)
T1, T3, T5
< 4-3> (b)
110 T3 60
550 580
5%
[ 4-2]

29



4-2]

Case
(m) (m) (%) (m)
1 4970 480 9.66 36 3(8.30%) 7 710
2 4350 625 14.37 21 4(19.0%) 14 310
3 6346 4526 7132 40 24(60.0%) 25 254
4 - 2454 . . 7 - -
5 - - - 2 - - -
[ 4-2] Casel 3 ,
Cases 60%
Cases Casel, 2
Casel 710m, Case3  254m
4-3]
[ 4-3]
Case
1 3 2 1
2 4 4 -
3 24 7 17
4 7 4 3
5 2 2 -
40 19 21
[ 4-3]
2
1) H H
Case3
73

29



(a) Case 3

<

1:12

2)

TCR

4.4

74

4-4>Case 3

. < 4-4(a)>

A
maim oy, fAY

i I,.'. ¢ F

(b)Case 3

1:08

1:16
1:16

RQD

NATM

29



Skempton

T erzaghi
L 3
(small strain) large strain
[ 4-4
4-4]
(m) (%)
Case ]
m)y| () | /
1 138 28 2638 3.645 1.007 27 138.2
2 104 34 2.360 2848 0.488 17 120.7
3 - 34 1928 2591 | 0.663 26 1344
4 70 0.6 1310 2520 121 44 1924
5 - 0.2 34 0.14 41 1700
6 - 123 140 0.17 12 1138
7 - 12 150 167 0.17 10 1113
8 - 112 1.60 048 30 1429
9 - 121 137 0.16 12 113.2
[ 4-4]
Case?, 3 120.7%  134.4%
12

29
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4.5

4-8]

Core mapping, SASW

XRD
N
, rod ,
[ 4-5
'99 '00
A B C D
() 1 1 1
() 1 ! 1 1
(Km?) 56
() 10 1 - -
() - 1 1 1
(Km) 16.07 18.99 208 231
(Km) 28.99 254 7.12 8.16
EM (Km) - - 2.2 248
SASW - - - 3
() 91 97 67 69
() 5 12 10 7
HAB( ) 3 7 5 7
Core () 6847 - - -
SPT( ) 232 1 332 270
PMT( ) 97 50 44 36
BIPS( ) 14 3 4 3
() 9 - -
BST( ) 3 -
( - - - 9
BHTV( ) 2 9 1 2
cT( ) 1 2 3 2
( ) 2 2 3 2
() 91 37 30 23
() 37 27 10 19
( 3 - - -
( 3 - - -
() 29 61 24 81
() 85 38 23 39
() 21 5 28 9
() 91 - 725 11

76

29



51

< 5-1>

< 5-1>

[ 5-1]

[ 5-1]

5.2

29 7



< 5-2>

. < 5-3> < 5-2>

dml Fresquen oy Do ey [aagmm

! < 5-3>

5-4>

78 29




| Pl o]

< 5-4>(a)

< 5-4>(b)

V2

53

BIPS

BIPS

29

M ohr- Coulomb

5-5>

shaar sirength t

Failure: of
ntact rock

ShEEing on Saw.
1ooth surfaces

B+ 1)

noimal stress o
5-5> BIPS

79



Interlocking e
; 11 =
< 5- 6> E lidk - B
< 5-6>

(Bilinear failure criteria)

54

1)

N (U/D)

u/D u/D

2)

80 29



- , CRS, CGC

- B-value Af
3) : (Ce)
"Schmertmann "
4) (pch) : Casagrande
[ 5-2]
[ 5-2] pe'
p. ' (kg/ cm®)
L oading .
Reloading
Casagrande 0.79 1.00 3.33
Burmister 0.85 1.08
Schmertmann 0.85 1.08
Strain energy 0.90 114 267
Janbu 0.69 0.87 2.95
Jose 0.85 1.08 2.80
[ 5-2] 87% 114%
5)
, Cv Ch
Cv
logt 7
Piezocone . Cone

29



55

55.1
1)

2)

BIPS

3)

EM

PMT
1D 3

82 29



4)

5)

552

1)

2)

3)

SPT
CPT
C., pe'

29

Field-vane, CPT

83



11

Stainless Roof System

1998. 7. 28 2001. 5. 23 (1,030 )

1, 3 : 192m, » 74m,

: 19.6m)

28,568

, (SRC) + Roof Truss

. Stainless Roofing System(EPDM )

2001 J.C , 2002

21

, 2003

29



Stainless Roof System

1
, 3, 24.076m* 2, 2,695m°
, 3 22,076m* :
48,152m’ 1998 7

76% 2001 5

1.2
1) ~STAINLESS
2) £ 1999. 7.1 2000. 5. 31
3) ~SST ROOF (7,737 )

2. Stainless Roof System

2.1 Stainless Roof System

1) -
2) - ’ ’ ’ ’ ’
3) . Sst Roof 7,737
4)
+ Deck Plate 16T + 50T + 25T
: EPDM +Sst Sheet 04T (P&P System)
5) : , Span
2.2 Stainless
221 (Batten )
Batten

29 85



222 (Seam Welding )
Seam Welding
, Seam Welding
, Batten
30%

@) (Batten ) (b) (Seam Welding )e
< 2.1>
2.3 !
23.1
1 HSS 445M2 THEO.4
THE 1 Eial=
THKZS 213 ®2 A|lms
THESD ¢tmasi2Zg
THK 1.6 DECK FLATE
5 FUELIN C=200X7SH25K4
‘ [
e T S
g
3 A

N S e e
e T e T
1

i

'f.'p’ 'i,;ﬂ"f‘l" - - e ‘1;‘4 . 1,;',.'"'0"’!' 't"'!'i'i'!“_tﬂ'f'*
! *.fkir }"% ey ‘t}ﬂi‘t#
e «m&.@ﬁg}% S
=

86 29




2.3.2 Batten System

2.3.3 Standing System

234 Flat System
Metal Roof
System

3.1 P&P Stainless

Permanent Perfect

Stainless Roof System

FPETAL BATTEN CRP f._r,m-m -

BOFeEL T BO0OFIMG = FLCTAL Pl f
KA. BOae 3; : :hcm-_ SEET

ST ]

T s e
YO R TTTN
07630780 aTATAY.

DREILL 3CmEw

51, BOLT =— — BINT HETRL PP
FETEL SHEET - \ ,r'; — saRiN
SET. BOLT o F. ._."'III_,- DRkl SCeEu

Sy 5

- il
u i

Stainless

29
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3.2

88

Deck Plate

29




Stainless Roof System

50M/M

EP.DM (4M/M) SST (04M/M)

SST 1 1

29 89



SST

33

1)

SST Panel
2)
SST
3)
Ericson )
RB

4,

90

(Cap

, SST

ST S.Pos445

, Gutter

60 78(

, 04T

Size : 500 x 50,000

29



Stainless Roof System

4.1
411
( Stainless-445M 2, 04T) (Stainless- Pos445, 04T)
, EPDM 2mm  4mm SST
4.1.2
1) @ 120 SST Pipe
2) Sheet (3T) SST Sheet (1.2T)
4.2
1
(RC+ + ) , ,
4.3
3 4

29



1. EPS

(2000. 8. 30
2000

EPS

92

,PVC

)

i G HECEMI A )

)

EPS

29



(2000. 9. 6

1)

2)

3)

29

@)

(Bogie)

(L oad- Out)

93



94

4)

5)

(2000. 10. 24

(shoe)

29



29
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