I

Kl
K{0

511 55

= N&2 S4AXAL2 £xe &l 28 J[2H0|12 &

ol

)

S

o

o)

o]
Rl
od

o

X8y

=20

(o] B
M

ot

= &2 =28 M 11=0lAd 3

B

Folch mEbA, 2 A

S

o A|A

blo

mK

ToR

atu, 7|8} =z

A% 0.

)

!

N

- 447 -



O, 23X

F

SegTAlge S2 ®)

513 2019 H9

o)) L
KW N = - |
ol S X )
5 wjp X o i
e _ X
A mo o %W S <° /M
- mg " 70 = IE u H) w0
R o Gl = o ok o
O 03 K ~ L b —
i - e =% = o I
el ar r oF o bo &
Oﬁ i_u
G o = o= o B
{F 5 B = =X =
_ S ; ~ A
= " < LW Fo MM ﬂmuﬂ o o, MM:
= o ooy =4 P 7o
ol ™ ™ I~ iy L oH Lo
o= X0 MUANEL ! ol )|
B o A owl T3 xR
°x = TR oKxE T s 23 F
fadiy T . = T K TR B )
) ™ XU o ~n T X = AA
By w o= w4 2= A
ol - T T g 0
‘I‘Vl [==6) ~X 0 O%O ‘uﬂ ‘U,Hl ,Eﬂ
JH = [ B} . = i _.E
o g e T S ™
W= T =0 mmw N S o 7 P e 2 ol
m_ 5 o cll i B ox o o woo 100
iz o» 3 S FT kT zo oz
B D = mon: 3 ~ T =T <
% ~ IS
o Foow &F & wooogy TR
e o By TR <= i H — e
0o ° O Ao — W AN " o X
ol 3 5 X o o 5 ) "R 2n on
U_.ﬁ Qo " ) OE S OE By ‘mW ‘HE ovo e
LC . o EE T </ ! g ﬂw . e fuy Xx
TE e SC IR 2
T oo 5, % o) Mo o rOYR 5 - i
T Bx o o cF ot mw mano
B WEm R T OHE O i
X oy = = N | Mo & o Mo ox N S =
iy T < Po RO X op KA T N
- R = N oF o] o s s o
- ' = % T B B ™ B HL B o - = TR T Rl
o o X 1r1v_A|Ltﬂ7n_1_MH_.ﬂﬁ/ﬂWJ._uﬂotﬁo7qm1_mmoé.ﬂ_m]ﬂMro
ol o < w oA W o X A o= Oz gl
) . BT gy Ho P wp TR XA
. . . 5 gy AW A T A

c]):]'_
o]
g

A

2
— 448 —

AW ARE 3]

il

A =] 7]



<18 52> 440l He =0l

Uk

52Jls £ &

S8 X3l A0IL
AT A =HE ZmolgA

Mol 2

3

(=]
-

(o)
.

g 2deE 940l =22 RYLHX R
Hdo=2
- 449 -

Lt
S

8=

LAANES = JIs2 949

| —

S

A
A

A0t 201X T2A

CH

521 DI




el

—_
o)

PAL o) e

°©

3]
=X

hya
s i

sho] A

A A%

sl =t

-

;.01_
oj
Jo

)
=
oj

olm

=

o=z AZ=lh

o S4 2 2240t

k=)
o=z §&

SN, 2
I g

o

o

=
[

[¢]

ALE

=2

32 A

=]
Ol &Kl S5 &KX

Hit 2
2 Z48l=

=
=

e )
o

o} al

, 20102 s2 Y

—

of @et 3AH 22
<0

| S—

=}

F

o

o

o
ju—

}

0
o

A&OILCH
AL X SEtc

PN
Flk Ol=d 940 &

=
—

HYUXIANE2 Dl
P,
|

.o
b |
ot

. Lt
|

[
=

522 &7

<]

g 2010l 22

Xzt K AHOI
HIZBO2RE BOXIE G40 NILXIE S4B M

=
—

10| oH

__o._
oJ

=

o]
xr
ar

IOZ M EAILE S40l =22 E0{ Xl

H20l €3

= AEO0ILC

A

Ol Ct.

-IYHES UR22 S40] Ol &Ll LE

)

ol
O}

1

o AX20ICH
st
2+ Ol Ct.

XAIZE EXI5HI10F 8 AHL

}

A Y
1o

L
=

2
[

HIE0l AR2Jt &l 2

o

—

&

o
1)

ol
IF

Ol
uio

HOl AMOZ TSAIH sZsdlL S

I
L

0l

[H0
20

<

iof
al
I

)
Kk

g

o]

or

ol
20
oll
xr
ar

e}

lof

IO, M2t 0% SAUXIAILOI2H BE YA &

(9]

A
=

ot J|

= NEUA=

J|J
0
KO

]}
[H0

[H0
o}

— 450 —




Ho

I3
I

ol

=

o0
xr

-

r

=

wow

Ho

A9 E

TH
Ho
i

A
E

sl
Ho
+

jand

!
Ho
¢

AT

—
file)

9
paA

Ach

F

-

oh

WA & B

— sgre g

1l

7}, B73H (Reinforcement Method)

1) & F 2% (Resloping)
A7 2pA Q] FA4AE AEY gt R o] ¢k
2) A 2l(Triming)
A7) H o 2 HE
THA o7 o] Fo|X]=
3) ¥ 3H(Anchor)

ol ol &

)

AN Z AHE

= o
=

4 43 DPE A

/bl

l

o

l

o

=
€]

|

o

3¢

oF
i

ot

o]
sl
Ho

— 451 -



o

=
=

(prestress) &

Ea

|

AN E

4) 22 E(Rock Bolt)

w27 oF 25~50mm, 20

ojy

3
kol 4717
o AR, webA

Z12}9-" (grouting)

Kol
=

el
=

T

Al o

)

&

o

=

b4

e}

EEIERE

5) 232|E H &Y (Buttresses)
e}

T B

A7

Ay

o
Ho

i)

il

X
0

6) 23clE 222" (Concrete Crib)

Ho
m@

N

s
Ho
T
ali

e

HH

o}

7 o]

=
[e)

7}

Al
1

0
%ﬁo

B
X

o
o}

sl
Ho

)

i
o)

7) =3 2| E(Shotcrete)

B

o]

Ho
W

W

=y

A ol o)

et

ko)

Fofof

°©

3} )

t7t BAY

8) HH£=Z%(Drainage)

. %

)

—_
o)

o

- 452 -

(@) A&



(b) A3t w3

)

o]

—
file)

U

ERELE

°©

i &FHolH Aslwe] G we

-
R

5}

o

A (2 53@)¥ 7]
A]

VSREIS
"

N

HEAA

. 2.3 FH(Protection Method)
1) <A et X2 (Rockfall Protection Net)
2) =S4t X|2Elel(Rockfall Protection Fence)

9) Al M Z Y (Vegetation)

o= FAE0] o
(719 53(b)o= FiHrh

L=
o

&

—_
1o

o)

o
o
__i
Njo

NI

A
o

sk, o

S

Al

A

=

2
— 453 —

kel

°©

l
] 3}

£

2] %

7tHe =

=
T

Aol ods= Ao

=13
=

S|
A



=0

A

i

S
ax

(a) HIZAA

Xl 2 (Barrier)

SRz

el

BH

shol AW HALET

@25

Aol u}

Y

ol BARTE H4

Goj i v

Fol

Ho

K

4) T2 E<(Rock Shed)

o
HH
el

ol

o

my

of &SAAEFY =EA, BEARY HERo]o)

- 454 -



<8 54> meE2 o

5) Al 28 (Vegetation)

Ho

el

A ol

-t

53 8&&F Al LHAE A

tCh et

(o]

2

ol
=

A, 182 X8, X&, flate 942 #22 2018 =01,

o

t 9|

(-
=

J)

2
S

2ot MRAX, 210 SANHUXIZE FE6H0 018 SAYXIAILS

o)

ol

10

pS|
(=]

A A o] 4

A1H

%]
S|

TA

=

19] 7k AN

& At

ol &

A7k wol wAsn,

]

A
fa

T St

o]

ol H

S

™
L=

-
=

A 4

A Aol
il A=

o
ﬁo
e
iy

o ©

K

fi%e)

oAl HAHA 3

A =

A

S|
=

ol &l

°©

S

2ol A
24 )7}
A=

Z}
— 455 —

=

=

Rt
I

3 F AMALo

al

A, =2 <l



of o

=S
o

of FtEit 94

S|
ax

A

7] wZoltt.

1)

A

b

I<]

oF
o)

s st

)

3}

4%

CRES

=

=

9

at7] <]

)

IR

o

F7bs eluA

=Sye}
==

]
“

Al

=]
RN

T

9
paA

LERIEE

!
el
blo
0

B

=}

W, AleA, Al e o

= T
[e) =

o 1o
= 2 A

ahol o

g 9

doF @} ol

]

Z

o
l

file)

2ot

EEELEE
7 AAEY AY R A3

=
=

A

ol

JJo

]

3o

SRl

G

we)

=p

5504 e} o]

s}, 19l

o8 2§

=
YN

ol A &el

}E,]’

ol =t

[€)

A4 745

[e)

3

T2 45°~55" °]

[e)

R

(€]

o] 7}

=
3L
=
=

R

TC

-
R

s

-

Fell A

F2 AN At 35~45"
[¢)

2

Far, 30° o]
[e)

<]

4
A F2 w

o 5.6(b)2]

=13
=

el

o
e
I

el ol e}

&

A4
=1

)

B o

=
(

h s

WA g, o
=

0]
=
L

=
=

AR =
/o] 1] = ook

— 456 —

Al
S

%
<8 55> EIIH EH

(a) &



() o238 A7

4744

oA X
R o T
5 _:?ﬂarwwm 4
Jdﬂqmﬂmﬁﬂ%r W.ZTHT A9 .
) e = o X N A
Lr;uﬂ&u,ﬂo_a e e XX = 5%
= o X° T T o o 3r Hr ;HMH RANNTY
I FEED P G
™ JEru g = 1r,.m—|‘| X
= 45@&.1_ o7L]o = )
TET o TN E TR v B
Miﬁlro.mo I g T
%ﬂ%o?ﬂmﬁm% o oo W Mo+ a-
= _wwaﬂﬁ TaT o Mm%%%g !
& qxﬂfxmﬁﬂ T X s
J X mV]ﬂ%u f_jq&_mm
e _,o]ae%Ax_% = u;.sw - <10
UF ]MM:L.RU RS mxﬁﬁlﬂlmnﬂ
W 7_6Lﬁkp|ﬂo.?% i 5=
w ‘WELLZO_l‘mWH_lLﬁA..ﬂ_OI ﬁﬁ%pf Oﬁ| ﬂAroo_E‘Xlﬂ
%ﬂﬂ%ﬂ%ﬂoﬂ mozgu),%@wo
ao Z..#O =0 . — ‘UJI \)]QwA
#Wmﬁwr%h% ix%m% ma
& a u%e_mﬂﬂknﬁl E)Nr wp = ol T

= 4ewauox Lox_.O] & i
m Afo ,UIA 5q < LEPO,W_!

R g - S ﬂmikur
R “A| o S 8 - O OT(\ ol ot le.o
~ Moxﬁnu#xﬁ %mﬂmﬂm% 4@4 5 9
% ?moﬂiwﬁﬂlm,am zﬂ%ﬂl%ﬁ
165 u_.mﬂﬁ_so_lﬂoo%o ]ﬂAA in i

7 %mqk5ﬁ1&2 rRTNCIRG N ™
o CwELE = TR o rﬂmﬂg
M %Mabk?alrﬂd = u,ﬁsfs( T N
v __ou%wm:_%ﬂ%_zﬂw T oo = LT

— JJJ!1EIJ| e +

7@%%%&@%h4 a«uaﬂ054n3ae1un5
Mﬂﬂoﬂﬂﬂaﬂﬁﬁﬂ? M oor N 2 <
FTEELERTy HEra el
X oi%ﬁ)ﬁ oﬂoﬂﬂ F I =
< o o T K w o o)) o) Nlo T o T X

° X]e#eo 0 hlig
ﬂnmeﬂmeikoA]EﬁH Mﬂi o & ok o
Ld]]}uﬂxme =) i T T OB
uvvxﬁpouuafu ﬁ.%q(ﬁﬁ%
2o 2o I T T o W WA o o = S
T oA r T X o] o =
wﬁ@.%nku S ~ Moul.?mwﬁfrao

o —_—
cl Erhefz ﬂqm I
X 5 J;ﬂ;%ﬂg

.Wﬁ&rﬁowiﬂﬁ
() B o % B

— 457 —

wgkol et

[}

]

ElE



A},

)1\_]:

o] Ao A

o
=]

C gAY E durg o o

6)'(HB)-m-g-H

E=(1-—+
tan

6 = AMHe FAE

of| 4 2] (kJ)

Al
1

A71M, E

S7poba)
B = FAANUA AZ(AA 0.1

u = e

A1-8)

S
=

E
03
A
o)
T
A
1]
= 3
=
0
(@)
~ o
=3
1
o 4r
TN
W
A No
1] I
m o0

<8 57> 94 UUAX &-E

Jt0HE A =

=
S

52> ZIiHS 7Y

w3
a

<

W
Ny
ISR R]|H
‘Ml_l (@] (@] (@] (@]
N
Hlo
op oln oﬁm
o | X4
S I R T
TR o |
B 5 Nlo ; ﬂ,
~ N AS
murm -0 on Fo
o | 2| woF
e
~ ,.mpo 1_ 1_ ..A,upo
o a%) mo mo E
T |BE|z|E
TEIE|RE
M|

e
=

2}

%, 1.0m ©]

=
=

, 01 - 1.0m

= A
= -

ol

54 X ¥4

o0

o0
i

-

ar

oz Fda EoiH

!

o
=]

ol

T
S

P

O S3t 0| WE A20IL

— 458 —



o0

o0
xr

-+

ar

N
I

ulo

ol

@ ZY2Z FHE0 USL EALE

@

2 ool ZIES Z80| H&E ZEIIE

=o
S —

P

=gl

=010 S4&XI2Eel =020 BS

i
[—

1) EH

aJ

Kl
JJ

-,

0

o]
s

JJ
[o

2 25 =
2) BAJt S8 ZHHNA S40] EXSEE % S20 20 E Js40l
= = oo

I SN2 Y SH £

3) EAL EEEON H

HHES SH SN €%

.S
=

JJ

L2

F

2 X2z ol

e}

Br
00

o0
xr

-

r

I =2 &2Jt 21F

e}

1) EALLE SDE 280l S22 B0 Xl= AS 24| A

K
XU

K
o)

ots AXISHH EAHLE

=]
ol G40l 2= B0 K= XS

EtclE EXIotHU £= 3

S4gil=

b

O
St flgEl= Xl

=
e

}

A
(=]

S
[= T |

)

2

Ol

H0
ilof

)

o
=

o
=

D)

-+

ol

K
XU

I+

<]

al
i

<]

0l

bXI &

3) &40l RAZU &

S0l £
4) =22 HIEH Gt2 A0 OIRIt A

=
— A

IHE

ch.

H

2
[

b

27

OlA BIEEH 2232 HE0| 0id

2) SN REI HA EAYUX

I
XU

-

~J

JU
>3

&

Kl

&l
RD

Rl

xr
ar

-

2

[0
X0

<

00

.

Kl

<

aJ
H

o)

ol

o]
uio

0}
Ho
ok

20

el
]5

aJ
H

o)

ol

©
00
A
1o

OH

uio

JUJ

ol AIZ0| 275

— 459 —



7 G %

b wela

i)

o) el wah Aol

427} T,

AR E = %

o ua}

Al
&l

ojut gefel wet 1efal g

sl

puze)

o}
B

310 Ao u}

b %

A

o]

BH

¥

o] A=A Ael® HjHelA AL

Aol A AL

22

F2 Agon FYHC QAL W 5o

= H

3

bol ggtel vhrel

o] &5

)

= AFA(aY 58(a)
AFA (29 58(b)ez T

0

<

N

(b) H]A]

N

(a) A

W

150X 75 X5 X 7mm74 ¢ H

s

A9t} oA kg oz ALg

]
il
v

o] g5te] A Fo] HHaa omuih

F 7Fs v A

i
l

i
=

olo] AFE ALgetaL sholojz

ol =]

oF 50kJ HEwolth, o]

-
-

olm

S

— 460 -



B

mj

(2

bl A4

S

5.10)

=
1=

il

Fo] AR}

9

A

S|
=

FEHA : mm)

A
o

<18 59 HEY ool &

A el

-
R

A 7F o3

el
Hlo

sl

[¢)

gl o

AA7IEY TEE

=

R

o A7sh o] T}

o

=

t} =3 ZIdE A4

T

9
pl

. IgHd

shelof

)

il

K

FE B ol w

—_
"o

= =2
< T,

SREEDR

— 461 -



o 4334

el

Ho

KK

K
XU

B
K0

&9l

<18 510> SAEXIAl

oK

KA

o
Jo

)
5

gtCt.

SdE JtXO0F

= 0|
/ —

2%

J)
0%

&

'y

woll
0

&

o)
%0
R

o-

o)

<
1]

&

7t &
S ol A

50mm ©]

4.0~50mm, =i+ 50X

=
=

TExe P2
B o] tH(L

5o

]
2}

A

=
=

ol 7FE ¢} AR 3m HF O R ofojo]E I

%

o

)61—

2]
=

3

- &
L

gl

e A7iel]

S

H)

5.11).

- 462 -



AAEE AAF 40~50mm, = 50X50mm /e A flel g20mm o]
RIS FRIR ARGt 2m o]st FHACR HAEH YREIE= Gl6mm o]
ZE AHE, bm ol tAC R AAIJH(H 5.12). AN AMEEHE AT

ol iaAshs 4TS s HUS AHEE 45 6m ols), IAS AHEE 49
Ao dAdn, 22 wage] dAs= 2HTE ofFA 5& TS
o} ojgke] QL= 3T}

o] FxE GfAdA trA o)zl ot AA 10008 F# 15008 0] UTHE

M 3,000‘: 3,000=: 3.000,,] (3.000 |, 3.000,

(bhyde] 2

X2 o

<8 512> H3AA Y4SXT 22 0

— 463 —



o]

=
=

J16 °]%
J16 °]%

7 A (mm)

Ry

=
20 ol
20 o)’

5.0x50%50
J4.0x50%50

1
s

4 % 9t A4(mm)
%]

J4.0
J3.2

2 A

Z o

H

1,500%

1,000%

[e)

%) AAEL HYs

A 7)) o]
@4.0mm, o] 50x50mm ©]4Fe] Tt

-
it

DR

el
N

u

2) A0l =2
so]o] =

26kg/m0|a 7}&2 E 5m o]4o|t},

—_
o

of
ol

AR -

age

3=
T

)
B

)

o A of

&

o} Sfolol2EZ = TR A5 J20mm ©]

s
=

o

Ay

sfofo] 2

T

A A AHbH o7 ALE-T

=

Ag Aga

]

el

1.24kg/40m* o]t}

@16mm ©]

gl
R0

3) 1

sl

v

(F2

kv

Aol sholo]

—
file)

%
B

o]
B

ruge]

B

o

el
ol
B

)

SECREL S
of AAT L

}

1
s

B

S

7} nlx}f

hya

=

1

s

2HE 2~6m HFo| WS 1A

7N

S|
=

H 1B o
T =

oIz
B =

o spojojz

=
=

PAG = 2

S

ol

Foll 747+Al ¢F 60m* o|W)o =

gt

@16mm ©|A, Zo] 500mm ©]
- 464 -

o

3

o 7
25 1565k 7} BAALES AlE



4) XI=

iy
=

o

o

701—

HE

2R

150 X 75X 5X7mm Tt

25mm °]%e] A

Z -
T

2m ©]

=
=

=
=

AW A

S

1,500mm ©]g AR

A%

S
=

Bl
W ®o
g M
X T
R
B R
W or
o] o
™ o
—_
10 m
)
N 8
X o~
5%
— B
5 -
RO
Mo
T g
B
A
S
w
x X
W
Y D
N
T 2o
£ o
—
T
s
)AO
oF )
RS
DO
Moo

oy
o

el
ol
8

|
~

B

Ryl

—

0
<

A
T

a

zl
4
Al

7F AA=

hya

Soh W} spolo] =
AE X

H
T

o]
Fol wievhet o} Fofof

-
s

Fo] ZE]x] &%= 60cmeo]

A} 8-

S
=

4.0~5.0mm)

=
=

50cm ©]

bt F7hA] Adgztel dA

S

B9

1
s

gkt

ol
=

A = E

7F A A

v

ks
pid

stojol gt} Wi} Spojoj =

4

AT Aol 9]

Fy,

3 oF

= wleprbe A7 Qolo] 0%wE wEA Wrvit A%

v

sfo]o] =

g
-

6) &7

EREEED

-
R

Aol A AFE-5]

o]

&

2,500kgf ©]

o
R

%

Apol )

hya

of w ZyFoh shololz

T

ks
pi

b}

| of of

<O8 513> XF= X9 o

— 465 —



. A5
GAEA Dol A AMEE = A5t 1A thS 3 2T

1) goloiz2x

ofolo] 2= KS D 3514(9fo]oj 2 Z)of] Hgslojor e}, 2= A7 16mm oS A}
fal, ZFAXe] AATE 671HeR BE 78 Y (ol6o]Ax6x24)0]0fok Fh}h, oA
WA G A AFEE = gfoloj2 X = vtk gl WE TF T GTH ATE AMETTE GF
o] A% =X o] 16mm ¥ w 117kN o]4F 20mm < wj 183kN o]4+e] wtehslES A
tjojof 3l AZEY A$ 23X A Eo] 16mm ¥ w 126kN ©]A 20mm & uwj 197kN o]
o] gehalES Arjojof k. A AELS 088mmeolH ol FAeke GEFo A9 85g/m”
o], AZ9 A9 70g/m® o]tololoF st}

2) Y

KS D 7036(¢33te)d 918 HA)3 KS D 7018(AIQ1g 3 Hwubo] 2 3tsto]oF sy, A
N AFLEE AHY AEL 320~40mm=E o}AdEF T PVC IEHE HAEo] 40~
50mm, Wi 9] X7F 50X50mm 0] 2] e ARE-3hth oju ofed FARFE oA Uk
Hog AMREE SWMV-GS2ES 7|Foz & uf XA 32mmE 30g/m’ A2

40mm+= 35g/m” o]/dolojok ),

3) XI=

HY4E AF2 A 45 KS D 3503(dHH+x8 dd7dAel AAE T/ 5 SS 400
S AlgEtolo} sht} xﬂw 7= 400~510N/mm”®, 33738 245N/mm” o] o] o of
] AXEL 17% oldoloiol stk AAE AFTE AMEd= A9 AHEEE AlEE KS
D 3504 (H ZAYEE 279 SD 30AE Algatofol sttt AA AAAEE 441~
598N/mm®, FEH-S 204AN/mm? o] AFolojof &hu},

5) X3
ZHTF AAL AAE AT 4 Uk A= KS D 3503(Lut28 kAl A

S
o
o
i)
rlo

AlE FF % SS 400& ARERTE o] m ZRgeh gfo]ejREAte
24.44kN(2,500kgf) ©]7do] = ojof st}

— 466 —



o] YA Ho} U] olUAE

%

A=) T |

Ay

, Skolo] =

=
T

|

o7 F2 AgH
A
1) K=

1

A

)
RK

il

T= 7HA

[

9]

7} 0.5m o]

H
T

A
hus

o
24

bt

3

Boz AARIL 25m oo AFE A

HE

= " 60~100m =}tk

N

el

T A5 150x150%X7/10 @9 A<l HPAoly 150X 150%4.5 @9 +42] [

A%e] Aol

T

9
pud

[6)

-

&7t

ol

H200 X 100X 8 x5.5¢1 H& 7%

A7} 57}

18mme] AolE& ®

b el

=

j=4

°©

A]

-

hyA
T

2 A0IHZZ
sfo] o] =

[€)

-

iy
=t

— 467 —

o, "} ghojoj

T

o
pul



<A 514> U8 =E 0

<H 54> 4% X262l XF= #3A
Spolojm = SAF . R
=] 2~ A ]:/_.T
(mm) (mm) (mm) (mm)
H150X75 H150x150%7/10
@18 | 200~300 o| At ~
Y57 700 o]+ | 2000~3000 150X 45 48
H200%100 H175X175X7.5/11
@18 | 200~300 oAk -
X55%8 700 o]+ | 2000~3000 175 %50 56
H200X<100 H200 X200 % &/12
18 | 200~300 N -
%) X55%8 700 ©]4F | 2000~3000 175 %50 61
F) 1. @59 AT HEAE 22 FES AEeT
2. & 7hs oMuA Axke AFHZE 20m, $olol2E 7H4 0emE V|E=o 2 3t

— 468 —



S&X

=
=

Etclel O

1) K=

LA e o A5l AHE5 = AE2 KS D 3503(Lwk+%
TH % SS 4008 AHEETh A A EE 400~510N/mm®, &5
o] olojof st AXNFL 17% ©]/fo]ofof g}

2. ob ARk 600g/m” o] FolofoF Fht,

— 469 —

€ dAFA A E

& 245N/mm”



2) 20l0i=ZZ

gfoloj =z o] oA L 18mm o] o R AWstEE 157kNejdolofof ) ofd e
A 24t 230g/m” oldelefek dtm 7let FAL KS D 3Hl4(shelelzT)E u
2ok g,

3) gm

YAk S EFe] ol A ALk A T A ol A AL-g-3)
D 7036(3stnld ¥ %d_*%)ﬂr KS D 7018(AM 1= A Avd)el
AEE = A9 A5 320~40mme =z o= & PV,
5.0mmel™ E 2 1 = 50x50mm ©]’de] A& ARgg) ol o}
AW o2 ALEgEHE= SWMV-GS2FS 7ITo2 & u AXx% 32mme
7 40mmi= 35g/m” o] AFolojok Fit}, ¥ Eo] Ao A AFo Mg ALg

<H 55> YAYUXIAIE 2 st=aitg A
T R T = At A
ololojm 3z | KS D 3514($tolo] Z3Z) GEH AZE
A KS D 7036(&3ld I HXA) SWMV-GS 2%
° KS D 7018(#1Q1€ 3 W) VE
] Yol 7}
YR Q% KS D 3503(2ur-z28 <t 73A) SS400
KS D 3504(H 238 E4 57 SD 30A
A s KS D 7036(23uld & HXA) SWMV-GS 2%
ST KRS D r018(A g A ") vE
ZY KS D 3503(¥ur-x8 <t 7A4) SS400
A KS D 3503(¥RF%8 <74 SS400
R
. Spoloj =L | KS D 3514(8fe]o] =) GF3} AT
< EHY
4 KS D 7036(&3tvd 35 dd) SWMV-GS 2%
° KS D 7018182 Aw) VE

- 470 -



: E 9 wmEFR] s gle] Fuh

O AHWF A= §3 FEPIRY S8 AW @Ay thaA 00015 o] FOo=
ael.

@ g e uagel e e tjskel 00025 oo Feh

2 ZRATE AL FuT 5 AR FRA W e,

3 ATe ERES WAPY FI EE 47 FAAA Y, FAs AHS dok k.

2) 40|

ol VA F& M gHe BAE] A FHolee AAsk=d o
[e)

=S
% ¥

W X772 9m o] ko] oo} T},
% H

|

O8]

Z 0m(FE2], W 32 10m) olatutth AFHo| &g A5}
A0 A0l A& Aot BHEE 91X X g
=

3. AFolgi= AAA, A A(oint filler), E-& A (joint sealing) F F-oiES AXAslaL
FH gt Gt ol AXE g, HtE dustojof s

4. AFA= 7] BAEE ZAE WHol| FiEs] "ERAA FEAo] GREEE Fjof 5,
U 71ke] FA8E BAA =AY H8A] FEE gt A LA Ak gkt

3) i

Ad &

E FHA A= ATA vgd ZEAYA, o 108 2
7

2) A 23c2E
KS F 40099 #A%E oy xE ZIgEzx AAA Q78 ZE o]Atolojor &},
7% 45+15%, €9 >X 15+25cm, #o=A H A 256mm ©]3t= 3k}

b

- 471 -



o, 2 AL Ax=GAe] AlRE

°©

PUAFHS AE

sz

©
o

9

o
[=]

4) &=0|

1.

fu

O

ojn

_ZTI

30mm HLo =, o=

=

3 A5

A

%1—

S

]

=]
&

1574

o
H

131 KS F 24719] A

S

1387 SR3009] Al

==
-

KS M 3401 &=+ KS M 3404

o

KS D 35049]

s

-

© &Hut

Ko
o
N
;OH

rge]

A

it

%L

S|
S|

KS F 25389] 1A

-
T

2. ZQE LA

o =2A KS F 4910

3T
™

Al

KS F 4032¢] S.C.O-1-A-N¢] A

R

-

37
U-2-8020 —A-N 7% o]kl EZo]ojof

ct.

)

e o

H)

@

o AAY

T
a

=
o
pd
=

°

29

Fof of

ZoFEEA 47 150mm

E

°©

5k
H
NEU HE
13

k<)

S|
zs|
=
o
o ¢

T

9

o
=]

FAYS|
H
J3=3

&t =]

3

)

27 g
o]of o

spol werd

o
=
Q)

19

=

Y7 SD300 ¥ SD400¢] TFA
H

al

]

€]

R8s

sho}h, ek, KS F 2312 tA A

o

]

=
S Bz e

1

7
<
=

o] ZRo} 247} 20~50% © =

jo

A

a4,

~

o
1=

1
o)

A
H

]
™

2
eropol
ASE Alelofo}

o

12 KS D 35049 o]
2
o] 7(]

@ WA= o

o.
6.

o}

"0

il

M
N

il

4 65~100mme] # E&= &

iR

L
1o

-

EEA
— 472 —

X

1

s

0]
T

et

KS M 3401 = KS M 34040 A=

37 A% A7)

S

1

=
A&

U o
= =2

WS 2 e AR o] ofof
=

8. Wl
554 IIZHE
7). 72

1) 2D

vl



2) JI=X|et

sfo]

of o

Njo

3

A

ARET FAo W] me T

2.

gt

i
(N

o)

3) FMS

b ot Al sy 9 5y

1A &

A
=

1. 39 E g4

P, 1

S

bolofof

S

W9l 959 o]

50m3vttt KS F 2312¢] C, D %+ D

#o] 5 ofof

123

=
o

ksl
pud

bk,

at, AT Al FckEg Aol

FA S8 A 7 oF

5]

FEE Aot v

-
R

el

w
ﬂo

(¢}

=y

sl

1], HEQlo® ol &

of &

oyt
e -

144 Fo] MAEA

AR AV g, BT AL

-
R

1. 22 E B Al

bofof slu FAWAA ARt A

S

=
=

o]z A

0} O
o =

R
b,

S

e oF

bl Epus

5]

<
A

op

O
N

o

J_O

X Aold] oF

6. st €3]

5) ZE2IPHAE H2HY

M.

Bt o] 2 7AA]

fife)

)

il
W)

M.

SHA shaL,

| AYaAE #4

B} A

Aok &t

P A9 B gent Yz

S

ol g4

— 473 -



kot

floF @

I

F] A

o
H

&

H7

<]

o

=

b

5|

il

of

o}
H

&

o] HE== 15% ©]

2Tt

3fjoF &

A

P2

S|
=

A AR

=
=

A=

]

ol

.
=

1
5. AAEA ] A

°©
pud

kot

ke

Fafof
i oF

6. A=Al HAE HE

I

3

=

=

6) 2 LILEHE

3
R
¢+
ol
Ho

ofy

ABA 7] z5-

)

NO

E

=%
5t of

°©

=
T

[e)

T

Savll=

o] H] o]

ol

1

s

-

Fel EAAlCIA = HA

°
T

2

e}

e
A el

to] 14

=1¢

E

CER

=
"
CERRE

atH,

)

7 A A
200~ 400N - m 2 4]

1+

kel
=

-

R

o] Hoftbst A wA )
EAa

e

=

2] 3%0°l 3l

A

S
Qs

]

(anchored connection angle)< A}

B doll wld A of

1=

@© (oA

¥

°] 10% ©]

e
&

)AO

}

o] 7ty

Ho

—_
fife)

0]
T

Ak

3l oF

S

Al

o

6. Egle] A

file)

N

il
o

—_

A7A

=
-

S4H-(crown)oll Al 4 EY

oA s A = ¢k

- 474 -



B
24]

B3

<

s

Aol 9

EH4 o]
1ol wjo

<]

<
T

o

i
15417k, 25C o]

9
pal

Fod oF

-

s

o

2] Bhd
745l

]

HH-
=
&

T

9
pal

T

0]
T

o

5 )

o
T

H| Wl
9]7] &x7} 25C o]

L 2aEY w2 e

1) 23¢

. ® ol T i
o ¥ v L
T P & %0 i gy
Mg o T =% 5
Y . -
T %W ol T g o
— do e ol SR ~ o
< %P S = o N NR I o
NI T e ~oR
M = Y SN B o el © &
- —Z®  ws C- ) =0l
~o M -1r1_ ~ o_ ﬁo d_ﬂ B ;o‘_ - ,Dl . EE
fini ol A 0o . o] ~ 5 —~ ogu e > dl -
GO Ty S <0 Tl S %A
i . ° g WE ko BB
I & e : n g
G S A o H o N S
= op T =5 F o 19 IS v 5 P
B oo o Sx B wool &g <D
ﬂAr . W// ,umo ﬂ;l o ;0._ ZT._ —_ E.:l 1m_l ) ~ ﬂ
y W 5w ) % o o M o % E ) mw o B°
s over 2Lz oze FAL 0 Eals
N ﬂ@wum T Vs Mom S - iwm%
—_ oy = ~ o0 ) O 5 W <
N meo %%AT% = 0 ﬂxome o_%_uarz
ol o o Cral IN X W iy 1]0 = B oo ) T
o w ok 1o o o= IR I o e
= T Mo B o 1y LY B g
1_.0 i 1:1_ N | Si ﬁ_ﬂ O_E UfA —_— ﬂ_% —_ OT
T rvt T o )
o 3 BLRL T e o o
< E%L W™ T %Mwﬁ ﬁg_m ﬂo&ré%
okl _= o ! = N ! o
o)) W o mﬂn K M or o 7 3 a JI N B L X
= M. =~ T il o’ L= A 1ﬂ_.X_H il AT ajo A X
0 pr T W ONg ;how X N oy B R K M o 3 o X
BO.E o @ M = 0 oo T g w5 dp 3 m_m T
oy T . — m o © = o 3 )
wp e il o D o o = G
T LT L%M%% 0BT N E oy m_%@%%%
ﬂwmr;_nﬂn M Mmoo T oo o T ool moWowmemwM__
mwEMN TRwesr ETTETXT R
@ = o e NSRS NCIINS By
N S PRI & a2 o

— 475 —



D AREA g BE, UYEE REiAdA Aat AES Agdor
JES @A) A% BARE, ol nARE 77 BE @ Pue] ARI|F 1
gahelok k.

@ BIIRF YATEER AHEE A

3o},
3. 7&24 FASAEE O dFAdo] Fa Yol 5% BeE, A4, dEEE
7 ek B 5 AEAHEE el Ah7F g9l A5, e SFEZA, X 567 7
o] AT o)At FHS HFsoF )
(E 56> XAISLTURAXSo XA FHMMSH=EY SEII=
5 A B
=3 BZ7)ZEAF(SB-1, SB-2) A E
ZAEF VS GW, SW, GP, SP SM, SP
4) 2=TH
SYAo] ylQtEde] A7 "HolHS we FAS dtA7]7] g dFAEE Rt H
Elo]ol S F 2 AFESH EPSE AFEE 4= <t
1. =g
AT A= AL 2o en] 2 HJYZo] 7E2 % 5.7 £
CE 57> 25229 EEIIE
oS . _
H 1017\_10 H -7
1.5m =o]|ol A
15.4 0.4 37 AaasA A EA
1.2kN9] E8 & 53]
15.6 0.3 24 PRSI
157 1.1 21 200L 2 B8 my
# A9ldolE 3kNS & 07m 79 Ralo] LS u 9w el
2. dElolo)= 7MHa g o] £ 8482 A3
3. EPS(HEZZg ~Ed)= KS A 1513 =348 HxZo~gd =4 A48 AES

— 476 —



56 SAYXAES X H £X

5.6.1 SALUXIAIL2 &7

o0

o0
xr

-+

ar

o0

o0

s |
A

-

|E2A Y

1) H

P
3

o XIS Z&0ot

201 =2

UAs

ot &J|st

o otyg e

Ol UZE

=
S

P

| ©

X

o0

0
X
ar

<

™~
IH

NI XIE HlwstH &3St

LA
]

iU X2t 2ol S=ol=

=
=)

of 4t
o XIFO 2T

e}

O Ok

WIS
L0 SIS XISERIB FO HX TS

o)

=012 OIFHCIE 28

ESPSEo)

HIHXIE 280t S40U X2 Bl

=
=)

=}

—1
=

= SE2l2 =8 WolA

<]

Rl

o
E

A
=

wpeho 2

<

Eil

1

;OL

o]

1,

S

ApE Bador AMdE ook

T o
o o
70
~
S
il o
—~ o
Plo _
— 2
o] AL
HH Sy
o) H
B N
~ —
Ul
. X
o 0
HH Ce
o B
i o
o o)
Nfo T
g
o ale
T "
on <
~
) =
o T
<0 o)/
B o
- o
IS —
o T
T @
AJ T
B T
B X
of X
o
B3
3 A
" o

7h GRS

3},

bl 27 stolop

S

B

™

0

Ho

A

5 vhe} ol Azjde] Abejel A

— 477 -



RO

_m_m

~= H;I :.L
fie) »A_l
i mm £
o — OREY
By e o 0"
= o ¥ | W oer
A e
- N %
pl | e XA o 2
X3
~ = o 1urrmo MO
W T wm < A
=0 1k T h
W T |F T
_ _
ow |33 B
o 0 i1l
T G
plc da T
) z o
< ﬂl LS oH o ma <
= | XK —
I A I New
oy Al WO N 0 < Mﬁ ﬂu_
_ T
,WM_ on o o N,.* Wo WH
g mﬂo_J%Exﬁ
L e
X o Hom o Ar WK
_ _ _
il 8 XA ot
= XO e

tH 29 5163

A dels

S

Ao AAIAE S

o
]

<1¥ 5.16> Hl

— 478 —



A &=

—_—

=K

—
fi%e)

0 st

A%

-
s

5

S AASIH, 232 2

2o A%

)

@ F

oy
o

fve]
P
el
] a
X

p
=
@)

71 Aol

2=

o7

o7
G

o

i/

do T M
N @ No

® ©

o

s FHo) A7 Ao

pe|
X
=

iJ
Ki

o

=

TEH| v L0
Tx| < <
R — —
Tme o e o
XM — | X —
% SI8EIBX
Ao == |
TEO| 2 | g
N () Q
MR
(g %0 X0
=g o o
WE | 9| 9
w = )
3 3
u.:uﬁ_.) X X
UO
TR Z | F
= =
| ®
)
© | 88
— —

— 479 -



(@) F2Z 35

Al 19]

-
It

19 51790

sk

3 =
——

z=
sfo]o] =

gkt

of thall 201 o=

=
K2

Eis

hyA

Jr I/I/ln

Wy = Wi+ Wi+ Wig+ .
w, - H
W, =W+ W

1/1/2:

mm
file)
o

T
iz

</

X

gy

o}
N
T

B

32

o714 w,

I, s£0] hilfjoll A o] Ap e

3z
=

=
K3

5

1
s

of 2

DEEE

W,

G
BooE oM
M Euu ﬁﬁa 0 0 0 9
_I.l(
p—-e O
i L] L] n S
e | 2 e | e f o e kﬁ i
B __
— ot
-.-\
X
o o o [

N &

i1

<8 517> 20lK=

Njo

(b) F==3}

)
H)

o},

3

19 10%= 74

Aot f= 2

|

o A

— 480 -



oA71A, Wyt 19 5170l A
W, o 1% 5179 A
VVh : _?;:]i?_;oﬂ 74;4

o ™
—E =

() B 2= 8=

ol A HFL (% 2

[e]

oE

o2 a1y

put?

=8

rlo
K

(@ HEe] T o 1A
AAR AN o] 8HE e AWk HAzie] vhg W ovjgR e <)) o
oo Ao ola] ®BAS T}

W, = (sinf — pcos®) W

7\ A, W' AA Zea= s
W gGAEE G 2E
6 @ wjEw
w ARk A o] whEA4(=0.5)

<1E 5.19> HIEHHH

— 481 -



S ot 2y 7 pxe] A4

s}
=

qUAE F4

1=
[e)

7}

F] = A

ksl
R

1},

A&l oF

X

Hr
i
L._W

S

(€]

% So] Yojupy]

1 7,

REREE

[
-

3 3

op

el
0
ﬂo
ol
T
Nk
~X
T
1
oy
T
- —
B
ﬂm o
I\

. o)
|
N oo
T
T T B
T onp b
X w.

X
ja)
_wm TR
® Yo 2
- ﬂT %

A zr
ol X
c#o R
ERCINGS
dr 22X

X T
o =
o T
No = ﬂm
o) I
T AR
3o o
o0

() FA =8 At

o g o8

S
=]

= o

o] AR (Ew)

LS|
ax

1}
L

m- g+ Hsin?9,

taLrLlG )

(1-

E w =

o
Nfo

o
A

D F8 JMEE(HRE 9.8m/sec?)

g

PN
T

=

=} 7_-"

7} v}

=
L)

w

HNHe]l AAFESQD 1:059 HA1e] A= 03 ~

it

e

— 482 -



<8 520> HA4o SSUE
<H 510> AU 20 &#E8cts 94 UK
(9] kI
SAFR0) RRNCES
10m 20m 30m
0.3 22.74 45.49 68.24
0.4 31.44 62.88 94.32
0.5 37.91 75.82 113.73
1.0 75.81 151.64 227.46
1.5 113.73 227.46 341.19

2.0 151.63 303.28 454.92

2.5 189.55 379.10 568.65

3.0 227.46 454.92 682.37

(D) TAY FPPAF F57bs AU AR
A e] Faobs UA( £, ) theel Aol s Ak,

E,= Ey+ E,+ E,+ E, ,+ E;
olw], £, : Ao FFoiA E, @ 23X Fo X
E, @ AF9 FFquH E et 7% ZX FFouXA
E, 55 A5 oAYA A
ARG ks AUuAE T8 fg 4 72 5 e duA AL S 5
of EgFe it

o5 A3 @A el AREHA U= HAEATY AdS o] &sto] ArtE HAEA
Wt kel F5 7bs olUAE % 599 2k



<H 511 94X #H9 E+Its U X

AR | EvKD) | ElKD) | EAK)) | EurK)) | E(KD) | Er(k])
0.3 26.51 5.1 0.002 -0.007 19.2 ol.11
0.4 28.90 5.8 0.002 -0.007 20.5 55.10
0.5 31.31 6.4 0.003 -0.006 21.6 59.81
1.0 39.44 8.7 0.005 -0.005 23.8 72.94
1.5 45.12 10.5 0.006 -0.005 24.7 81.82
2.0 49.68 12.1 0.008 -0.005 25.1 38.88
2.5 03.52 136 0.009 -0.004 204 95.03
3.0 56.93 14.9 0.01 -0.004 25.6 100.44

) 1 AE 40mme] AEE AEE A5 Aeg.
2. YA Ir= 265t/mPS AME3F9 T

3 ANE FEE A om, FRZ 174 5mB N|FOR Sgon RE 19 AN g

() EAA SAEA T X AL v
EA GAPAFE oA g A e 4 vbs dlUAE wmste] A s
ARl ARHELE F, HARAF] F5 bs AT dIARY F el 2 /)
o BAAAoE U3 T F JJorng AA A Fo FFUbs olUA7L ddE e HAl Ay A
Hup AE5 ok
B Aol Tl Ao AT EAA AR ge] Ao ANG Bl
=7 7Fs oAUA(E 5.9)¢ A FA] e wel o)y AU A (G 5.8)F HluL
sto] ol A ARk o m ARRE = FA Y A YA A|TO AT RS i 5102
= ®AT
(H 512> R3MA] AT AIZIISHE
G S =) S A e
10m 20m 30m
0.3 O O X
0.4 @) X X
05 O X X
1.0 X X X
1.5 X X X
2.0 X X X
2.5 X X X
3.0 X X X
) O AR ( F7bs ddAy FAddA] )
PAFEETH F57Fs old A A elldA )

- 484 -



v Aol QAT Hol G A E Fiehs
_?r

=
WA o2 gapHoln Arjwel Fstel weE F

2 oulwH Rk Ae Gy S
Agslor @k e ole] sbd fAgle] HztahAl Bzl WAt AddGoR 1
HE Bea SN AL R e Aelw 2 folth webd, AAwe) Y % A4 5
ol tF ZALSH nElE ugOoR I A Fo UL JEE TR A5 Aol

s= FA 2R
SH0 AEots MYy U4 28 A o A 5
(m, H)
440 2B E AUHEN REE Y
A L ) A _
HaxE) A SYXSE29 £0| 4 ZHE,
E=(+p)(-— g mg - H D BEE R0 g 3R
h> hsecB
@2 /9 BES R0 U= &2
i) 0</<( hy;secO— h,)coth
h>( h secO~Itan®)
i) />(h,;secO— h,)cotd
B> h,
N9 ¢, 289 & 22 *E
SFISUHURIIE SA N X2
A58, 5 E> E; ) &S
2ot
N=0F A4 BT JIZIt
MAER $EE JI=9 E4X+E
28

<18 621> SALXNSECIS €A S8k

— 485 —



o
]
o
A
!

e,

k.

e}

Q

=

A=ekel o] s
Skt
i)

e7F

Hol—
S

==

il 27 = ofof
T

I3

0.96(m)

I dF o dride =

A wiAE AAsta 71z

ou=

o

[e)
T

sta, AW AAEsE 0¢)

)

(2 E 5.19).

a7k A g s ofof
7

Efe] o] AAA o=

5

h 0%

[e)
3 e Aow A

=

- 1.5m) X cot 65°

=
=

A
o]w

i)

AL

A1 vl
=

spolsh Aswe] BAEe o

— 486 —

o

(1.5m X sec 65°

t}

1o} wep,
lﬂ

R4

R

-

]

o]

S
S|
A

=
ST
3} .

[e)

AApEsk 6el

1}
1

o}

-
T

h> h,secB

7}
> (hysecO— h)cotd & o

h> h, secO—/tan®
h> h,

P
T

0</<(h,;secO- h)cotod ™,

18R 9] ol el A

=

y H
o] AW A=l 1.5me] dEge] Yo

h> h+{( h,secO— h )cot®—/}tan®
h> ht( h secO- h,)-/tan®

( h,secO- h,)cotH

G
=
1y

HE L5 A E ook

tXI2Et2lel =0l

=
)

bolmz Asjw ol

9]

hyA

°©

i) ol AAZ(H7) HA ool AAY Y 2}

© FABAgere] ol AW setel o] A4 At gl
i) o] AA ()7} Ha Feo|AAY R &

S, @A Fulel A Ao
Az "o o 4AY

a9 518
(2 - secO)Z AlLtET 28y, U dridHe] o

o] wlg AW webd

o], o] A A%
okslal 65°

T

olo] 2

2m ©|



|
Io
o
40

© -
@-ig H< D=1 22
Cpat R
3 St S z
” I f”
1 ;'J'
L 0
=
< i
7 2 pu (hsect-h)cotb
- / R

<18 522> YA SN EEtele € /Xl =0l

=, e Ay GASAS 1y & ow HAF olAAEF 096m o] FE.E ofok
ot Wk 096m ool olAAYE RV oY A GABAGE A AHES
of gAo] 4AYA L E Hol B "ojA= AS e F AUk

Yol B ol WY 83 & A9 AYsta by oz a9 520(a)3 ol
om o]dlolt}h. Wl B o] 4, =2m= da, HALEE ol 1d 520(b), ()} 2
o] (2sectd —dmzZ It} o] w], 4 = 7|F xololvh &, ¥ 5.20(d)3 o] HE AL
7F AN =SolA Wstels A B A Zol 2 A Solls "ol HAA
ZEEE Hol S 7heAe] doerm®m A 9%, el wol AAdd Fort dasit.
53], =l driHe] A, dato] o) Ariwe] dFH 7L o] FojAaL glo] MW =0l

<18 523> Y42t |Xl 8438 Al 12HaolioF & ArE

— 487 —



2) O1ZHel

)

glo ZH
E

o w
bl 2

S

El

) AAHORIEE [~2m o|elA] AAWI} Fwe] o
o 7)ok AN o] @ BAEE i

T
ar
J)
'y
e
T
o
A wr
™.
T B
T o
0
i 0
il
% %o
= W
W

.

g o of

LS|
ax

511, 512, 513 04=9]

-
It

IO
3o T
w X
w2 o
a.w T
ofy Ar
X T oy
m° o o_
n_m_l &o 1rL
w._v]Fu
<~ T
o My T
o B o
izﬂwﬂo
g s
e A X
Zn_Alurﬁ
W R
Og 11_.0 O_
B
o T
B X AR
,an_ﬂ_ulle
‘lﬁi;o
. TL
T
o W
ﬂfﬂﬂl
oo
T — =%
a X
ﬂﬂmiv
EE w
N
—_
- J) X
W ok =
TR
o # call
o &
EoE o
~N N
oo T

o &

A XSS HEIIS

CH
=

3%

ol
—

5.13> OIZH2IJt Om

I
L

<

1:0.3

1:0.5

1:0.7

1:1.0

o
HH
B

10m

20m

30m

s

AgXSEES HEIIS

ot
=,

3%

ol
—

5.14> OIZAH2IIt 1m

I
o

<

1:0.3

1:0.5

1:0.7

1:1.0

o
e
B

10m

20m

30m

— 488 —



(H 515> 0IFAHCIJt 2mel B2 Y42 SEI2I HEIIs HF

AA AA e
A7) 5o
1:11.0 1:0.7 1:0.5 1:0.3
10m O O O O
20m O O O X
30m O X X X
) 1. AJd AAeE dide] ol 12 7Mgsta dride] 3w dolE (0.3, 0.5

3) AN ExIts ALK A&
(@) S49A A%k
A AREE = AU AC B, )= M 71ed vhek o] Ihadh A5 o] §sto] A

s 2=
2k = 9

- (1+B) - m-g- H

A7NA, E, = G| A(k))
0 = /A HrAHE)
u =93 s AS
B = FdAAA AF(AA 0.1 A3
m = A FE=()
H =92 Y2Hm)
g = Y7145 5E(98 m/s?)
olwj, HA o] FEFHA = AT TN HALMALEE Fol9] 2/3 AAE FFal HA] €]
SEWES A EEE e Ao m uddtt o= e Eolo 2/3 AR HA o] FEl
Fs A5 AFALole] Fbell HAlo] HUFS wie] F Ths AU ATE 7 A7) wfiol
47438k o)tk

(b) gLl F57bs U AN
SR g Y £ Qe AUAE FF ks oIUAR BAS o)t thedl 4o
2 Aaka,

— 489 —



Ep o AT Eelu
B, A%e] F5uA

9l Aol spolojgx H 2 Fe} Hupo] FHo|UYAE AbgetE WHS FFo AAE] AH

o] Sl

AA el A AREE AL = HEZ
As o] &5 AL Ao} A3 % 3l gele W*HPX]EE}FAA %# 7 oAy A= oF
50kJ Axeolth. 1#i}, o] X
7V odlUA R epolojRE I} x|F] FH S ule} %Prﬂ}xl ?izjiﬂb Galo] Hgoll= o]
o 22 FF s oAUAE 7HE Rom dqidEnt webs, YA EEEE AAT 4
7% 19 =] <1 50kJ£ AFE = HA YA &} Hagt o2, Sl FE AMEE]
3 ool GAAZEE Y] v AR ofF B tE

q
A e A ol 52 welstelol Gk

© FHPALE) 24X 33 wE
S LR s B4 bs oluA olule] SAelUAE 4% 4 Ak uhebd, o4
o AANIA (m- g+ ) Thee] A& WEAA sl SE ] 5 b5 AU}
S R Y43 AGS 2 A Lete e A7 27

o

rr

A quAE 23 £ U=
t}.
m-g-H = Er
(1+B) - (1-—H)
&, (4B) - (1=t ) =10
of W, m : Ao A
H @93t
g 1 TY ER
E; =829 F57Fs dyA
n 7t whE Al
6 ANAH AAE
B 3] A Al

- 490 -



4) JIx=9 &)

AE!

ns R
Call ﬁ
gy F W
T T o
S Jo
oW n
S =
T M =)

o] %
oo M_
W
T ) nH

O#E ;01_ m
T O
— o
5% M L
F X "
ralls ol "
ﬂ_rﬂ = ,.,_mo __o._

-~ __ao

do g
T oo T of
L v al =
T W o
o _, K
o T =L
ﬁ it o E M
N ol H
N oW w |0 3%
bl S -

T g .%‘.* 10 .ro 10
ofp Ar A r | D ok
X 2% I X o
U B oW S
T 8ok © °
oL e

of
E
o
T

5

Ferp 7

°©

)74 =
MR

°©

o] =%

S

A X
1]

$, ARV 2 AHoZHE 2m o
P2

e,

T

°©
pul

ANEY 9

T

3 oF

} 1,500mm ©]

o

B

A
Al A oF
6}
?jx
16mm ©]%, A% 500mm ©]de H
A7 ] Axfo] Ao
- 491 -

&l oF

S

& Aol A Im A= Ho

=

AlE
=

o
|17HAs =
TA
N

T
f
=] %6}

pZs
25mm ©| A},

i},

ks
pid

=

=

al

A

om A
k1l

del w71, A

3r

5

Zx

Hhsl o]
4 222k 60m? oluDOE A

o8 9y A7), A

sfolo] =

tel A7i el

1,500mm ©]

9

7h A A %
' A EANL

A -3kl




J

A
ax

1}
L

=

g

A

=
T

}H7-ol] 4]

°©

AR

-

T

p A

wek web dpEel A

Aol o=

]:]EI_
=
St

9

Q

o)
=

Aol

%

o1
=

Al
i

3. A g

2. A7l =t

M

fviel

A

Hr

5}
3l oF

o

A

2] %
Ja=

ko)

Lol

=
=

e =

[e)

=

Sebel o] whe} 30em olvel o

-
T

old 5 M= Alzty]

i
file)

o]
ia

X
K

=

RN
1

-
=

=

f oF

o

g

= 7HA171
UH] 50mm °|%, & 20~50mm, F7 1.6mm ©]

&A1 ol .

@)
=

S

=

=
Z18] 2~ (grease)

ate] 1 5.263%

o | A]

H71 <l

T

9
paA

<]

5T
9]
H

o

=]
@)

=

°©

A% el dajolt AL
i
]

ZAEE S A7H Alo]of| H
E}2] 9]
o H

[e]

=
I

1=}
e

=i
=

A

[¢)

A sto} A

o)
=
L

gEe RE YA

g]
A g A

Ay

e =

T

1
s

st =

WAl Ere] o AR Afo] 9
f(]o
=Bt ¢

=

JrH ¥ 525). oy, 7]

1

GAPEA S BRI} ol AR o] oA &

w4
P
T

o
F o]
g]

0]
2R

]

BEAFE A
A
.

A2

I<]

g %
cE
Aok

_O

I3

]

=

e}
X
=

WAL BER FYHE 397 0

Al eFell A

-
T

7}

RETA
o

so] 4]

g 9

ks
pid

A Fshel ok @th. o

ajo
)A
el
%

]_

o]
~

- 492 -

o} 18X

1

0]
T

ol A= 8he] of

A

d2HE 1doly 7]

o]



ol

=
T

bod o}

e}

T

3|
1

H
=

&
=]

S|
H] &

3

kos
=4

o] 71&l

]

=

pzs

she] 18]9] A

[}
A EAA A €]

I 2 237 2 A

°©

A A oF

[e)

=

3

ks

Al

]

Fol &Q17idke] 3+

°©

K

x

N

iy
oy
ol

JJo

puze)

]

P
T

Ao A

— 493 -

of i

i

=
(8 524> MBS otkl &2 A3 0

o 2y JAA



(a) A=A 4
(b) A

<18
526> BXXIF2 & O

57 =Al&c

W o) L%
@_wmﬂ mﬁ%s
MM %ar.mW
N K- il
100 : =l
= ) TR
mm._M __o._ ‘Wﬂﬂ
=z S <5
S+ B 2 5
: . .- b oo
—t— —JI : X
M o o M wm g .
LI 1o T
2 0 o o
= ok < mﬂdmﬂ
g 2 2o T3
% 5 R R do %
| :
D = om o o 1 %0
0 uogma X
BN 3
o 3 ~ B T gl
= L B¥K R
= x ™0 £x
= M_.H_,Un 7_m-ﬂo
s
ﬂnwA_l \WHEE,.._MO
D HT_ ;O\OI‘MW.O
Swm 5| %
= ® 5 i
¢ Nﬂgo
m._m = ﬂm&a
o < % o
58 Iz.
_|T_ ._A___ ,W_lo R
e - B of
58RI,
<+ RO qagudEUr
Ml%]ﬂ_/uﬂq
X T o

- 494 -



-
T

ddo] ey wmeEbA, A el 9ol A

o7

o)
=

il
o

ol
N

Tjo
B

Ao EA

)

=
o

il

atv, 1 29 A4

)

&Foof

S

T

o

[

S

floF

o

A| 2

o

A= 57

[

b1 9

°©

=
=

FAE S

A7)H ol

R

IER=

[

F71 <l

°©

B

P
T

Mo

LSS

)
pH

==
1o

el
Plo

B

]
=

o

o
pul

hoh

[

3 = of oF

=
T

AR

o]

(@ €344
(b) AN1HA

B

ofy
Plo

il

Bl

3 e A7t

1o de TaE

7 %7}

3

b

o
pul

A 3ol el ARl

}ofoF

T

9

§71384 A =3
of Al7lell P =TE st

=S

A7 S

ST
o,

© FAAAEA)
poba, e

A
o

o

o

]
—_

o

N
B

el

o
o

o
o
el

min

)

R

B

Folup A}

!

e

— 495 -

0]
T

1)

sfofop

S

&3 %9



3t}

= 7l=slok

b 7w

S

2 HE

™
)

(@) A%

o] shéso

Ay A

o] 3. golo]w

A
b

o
il
Nd

ol

U

st7b WeEo] W gt

s
K

(b) FA A & e

s Fofo

ol

o
o

el

S|
ax

- )
-

t= 75l

A

btekot A

5]

Pl sl A58 du

S

53], W] 442 A

ﬂo

B!

file)

ojo

il

wh
B

B

sfofo

A

5]

— 496 —



=2
=

-|[[

JHII

1 oA
« T1 T

OE

Xl

09

o &4 Jts HIUX HABA

=
L

A A

A&

ol W, £, AL FF oA
Ep 4% 322 5 28A & grsze] F5 oy
o] FF oy~
9]

=
-
5 22 F4 oA
=
=

.|_4

EF 7 ANIAE)E T Aol 98] At
Z} Bl &4 olyx= ol AA|s= Aol o Ak
1) dgY &FF YA (B

Ao Hul stsolAe WFFS BA A AAE F3l =t F1hY 122 a8 =y,
Aol EEAYES etste] A3k 1/42 AZbse)

B2 1194,

P e HAss A
DA e
h T EX A

o|EE, Eve the Ao® yEhd 5 gk

e, Aol MASE g JAY Aol wet v, dAd 474 p 2 aru,
Aol = 150 Bo| GG VA F Avky 44F & Jon oA HoE vhehfH,

— 497 -



P=15D-p
p E ImY FEe

7} =™, o] AxE As) 1.1 2ot
EE-08 1.1 220 2M5l= o1&
SE-T 11 44 2z 3 2
gdA A= ()] AH Dim) p (KN/m) P (kN) Ex (kJ)
0.3 0.596 26.5 24.01 26.51
0.4 0.661 ” 26.2 28.9
0.5 0.707 ” 28.46 31.31
1.0 0.891 ” 35.85 39.44
15 1.020 ” 41.02 45.12
20 1.123 ” 45.16 49.68
2.5 1.209 ” 48.65 53.52
30 1.302 ” 51.75 56.93
) o] ®oke] A= 7 AN AE 40me] BFE AHEF 7 olTh
A e @) AH Aol 265t/ml AR Bt

2) goloj2 2o F A (Ep

@_U]—oﬂ HI—/\gd— ?_]_ P
Zo F7 MX]E
a4

— 498 -

A=

et 1 obe) 2)e] gpolojme] AutHh webd, ghojojw

o YEE W 7 shee] sfolof mxo] 4 Aztel dat



ol by, A g psh = Qs FExo| WS B

AN

2 olgfe F A2 1
3= = IR,
R=P/2,
__ R __ P
sin 2sin@
COSO = ]
T L
M
£2-72 12 2A0|0f 2T LAHsH oIF
o] wj, £ : gfoloj2 Lol Bh Al
A 1 ofojo] R o] ThH A
L : go]oj2xr o] AA o]
of| 24, [=30m, /=2m, E=1X10°N/mm® A=10lmm°’Z AL A P R, 7T 9 BAES
BZ2-% 120 Yyepdlith. ol#A &M F3t dAmzel FE 7 2 ¢ dUAE AHAD
o}l Z=AA

EAA PAUA ) o] HEL FAEE 2010w el

— 499 —



BE-E 12 YA YD A0/ BT I

GA AR P (kN) R (kN) Er (KJ) 7 (kN)

0.3 23.7 119 5.1 42.2
0.4 259 12.9 5.8 44.8
0.5 28.1 14.1 6.4 474
10 35.4 17.7 8.7 55.6
15 405 20.3 105 60.9
2.0 44.6 22.3 12.1 65.1
2.5 48.1 24.1 136 68.5
3.0 51.8 25.8 14.9 72.8

B2 e (772 T3%) oo 3)

3) AFY FF AUA(EY ¢ 715 229 FF AYUA(Ewp)

b=
AFo = F-5-19 1.33 3Fo] o] A3

_500_



s
_foo

AS Ak

= A

3=
—_—

o Vs =

O AF 71z} 31ZE B¢

AR e

ch

%L

KeN
=

FE(Tup)

cosecf3 }

27l B

= (Wp)

3

hy2

3E'- I+ I, R
E+ A+3E'- I+ I,

17

Wp

- (4)

1,°-

E- A+3E'-

E-A-

17

g

/-

D7 B g Ale

s =

o
M

o]
A

UHE-1" 14 32

v

I

H(o0)S

[e)

1
s

o

3

=13
=

§_]_,

ldo,>0 7F HES A7

Ho, ¢ Hus

Kok
o

X
=

o] B-Ep & Emr

~
;OO

Al
K
ol

3
A

ar
R0

JU
o
0f0
Kr

P

A

-8 1.4 XI=0l

Mr

B

—
&~

N

Rz

<

N &~
~ ~ ~—
[a\] /- A
Sy
B (o [
| I

N X
&§] Sy

B
ﬁ_.o
N
=

- 501 -



@ AF 71%E A2 13T B¢

LA
A

Al

20 O XN=2 E=0UX (X JI=: 1F

| =
A A=) P (kN) R (kN) Ep (KJ) Enr (KJ)
0.3 24.01 12.0 0.002 —0.007
0.4 26.28 13.12 0.002 —0.007
05 28.46 14.23 0.003 —0.006
1.0 35.85 17.93 0.005 —0.005
15 41.02 20.51 0.006 —0.005
2.0 45.16 22.58 0.008 —0.005
25 48.65 24.33 0.009 —0.004
3.0 51.75 25.88 0.01 —0.004

T ;= Rcosec B Z5-H

Tuyp< T, 7 (=5 AAg ol o] £, E,, 9 352 v Aoz g
E »=0
P G, (6)
Euw=goa T’ 10"
EE-T 14 94 20 O XNF=2 EX0UX(X= J1= @ 8IX)
A AR P (kN) R (kN) Ep (kJ) Enr (KJ)
0.3 2401 12.0 0.0 —0.012
0.4 26.28 13.12 0.0 —0.012
05 28 46 14.23 0.0 -0.011
1.0 35.85 17.93 0.0 -0.011
15 41.02 20.51 0.0 —0.010
2.0 45.16 22.58 0.0 —0.010
2.5 4865 24.33 0.0 —0.010
3.0 51.75 25.88 0.0 —0.010

- 002 -

)



H 9 5 A% YA 2] (&)

7k sol

S

I A ol

!

- (7)

m 4
mqt+ m,

EL:

a
&
o3 0
el
o O
o mWo X
o Nfo o
T oA
R R
o § §
T
o

- 9803 -



A A0

3

10
Xl
ar

T

N
I

F

MHr
D+

1. 44 F3x=

23], 1993)

Sty 4, 1999)

=
o

1

2. A& W G48AT

WA AA=A

2 9

D]

Gy
KA

o

W00

Wy
T |33
‘U—Hlﬁo — | —
a
e |TIT
—_
H_.zm Bl
uﬁMk@
ﬂoumm
.zT — | —
B
T
— %o | |8
unuwa 3|3
a
T %O | %0
=g |°o|°
B E |99
il SRS
r X
T |83
W | X[ X
T | 3|F
RS
- T8O | O
w 8|8
— | —

B
o

ZE23A BEE(2005. 118 JI&E)

o)
a0
70

xr
ar

n0

Mr
I+

- 004 —



&

F

o

22 240|102 T2

-II
sy

=
T/

W |
< | &
£
=)
<
)
Mo | &
(@) —
Mo |
< | =
£
=
S
(@]
)
Mo | 3
R
Z,
s
iz Nfo
s o
5
T

3. A7 dHA+

B

Lﬁ
of
O
ral

R0
<
wr
K0
I0f
ok
a0

Kl

I

M
il

0.032
0.047

16.97
26.51

14.8
14.8

T (kN) = n/4D%0s,

1.15
1.79
12-7F
- 005 —

[}
vl

518

94

1.17
1.82
A

al

Po -

Osa -

D4.0X50X50mm
@5.0X50X50mm




4 FZA

D AA 4YPS

At o](Ls) : 50m

APR ZAE(O) ¢ 1:0.5 = 1.107148718 rad

YA F (W) © 1000 kg/40m® = 0.25 kN/m®
np A G (W) 2 05 (B APl mpEAlRE 05 44
F23 214(La) : 3m

P22 7+4(Lb) : 3m

2) TR AL HE

T2 RO Fzbel At HAets 2 AW TEe AE 7 =S

a) BAAAFK)S A= K = 0670820393

K=sin8—pu-cosé

6 H|Em=|-‘,-ng(D]| -/
pe AL X EED] OpERH] = (=0.5) ﬁf}

Wa
O
Y

£ LS
SE-02 23 BEHL ASH Y

b) F23 248 A Wal) AHE © Wa = 75kN

Wal + a2
Wiy 1 SAS2HKN) = Wy' La Ls
W1 1m? B S48 FEHkN/m?)
La: E=2= 748 (m) L]
Ls: H|EHZ0|(m)
I Ia

— 506 —



c) 23X A83=(Wa) AHH @ Wa = 56.8 kN

W,=K- (%1+ %2)(kN)

d) T22 sdsts
T2X ALY 0 920mm, GF

T2 9ets(Ta) Ta = 183 kN (F-F-3F 2.3 Fx)
e) TR UYL AE

Fsa = Ta / Wa = 322 > 20 .. OK

1
o
T

ofN
)
e
1

a) F=2Z 2Hg G T (Wbl A& 1 Wy = 27 kN

Wpe @ S 2(kN) = W1I'L.Ly,N

ofd, L, © =2 HA(m)
Ly : F22 A (m)
N: J22 A5

T 9= 0 0032 KN/mA(F-2-1 24 Fx)

Wipe = 3.456kN

oluf, Wy : HHIAZ(kN) = Wo'L,L,N

- 507 -



Lh

Wi+ W2
La
HE2-12 25 82T 2ol SAS L FUXSHA
c) FEIX Zgs=(Wy) A ¢ Wy = 204 kN
W,=K- (I/Vb1+ VVbQ)(kN)

d) =22 28 AAH(T) 24

e 28 FEXSFT(w) i w =W,/ La =34 kN/m
P2 HFEL(E) : f =06 m

d=x 28 AFH(T) : T = 255 kN

g=zmo HE85= HEH(
_w-lLa?
T="%

wiZEZ0AL S2=T
f.

(kN)

ol

(kM/m) =Whb/La
La

olat
U
[kl
le
rE
ot
&
2
]
=

1

HE2-72 26 200 ZE06l= HES At
e) F=x ddsls
22 ALY 916mm, GF
2T FohstE=(Ty) @ Ty = 117kN (3=-3% 2.3 F%)

) =2 G AE
Fsa =Ty, / T =458 > 20 .. OK



OK

16966 kN/m (F-%5-3% 24 %)

¢ J4.0X50X50mm

z (P) -

A AE HE  Fsa = P/ w =498 > 20 -

)

C

— 509 —

= N =
MM Mw B m h
N RS o°
o’ Q e 5 | x
S B x| 2| o |0
—_ /(2\ @) N HL — ap)
NNOO 1%0 . /m @ _,ﬁo
o ~ . E
£ i) =
3 I AL :
y e L4 L .
g7 A B et I =120 8 s
¥ < E &= GO = il
Xﬁi EO — ‘mu Q
— v I g mr__ I
3 ag}
= o Nk T R o
. T s n TR, O
i et - = Ik E gl E|l 8 |x
P2 wd 2 oal mEZe  DO&TIE|T|T
S < = — T T ;
1o O ~ ~ E.o - _HE )
[ap] N 6 (@) o
I~ 24 AN R <+ |
~ I ~ L | A Mo
" o ~o m 22 ~ N Mo tr @)
A, K _ N o ] oF || .
" Al woL o s _um = it} Wl ElE| QK
T _Mwu g 5 6 I g W~ e Mo | E || & ©
0 iy oo ©
oy X Wi e W % % S
mo do o7 LR i N
=N R & o T
> v %Mw %Mm%wwmmﬂ k_.ﬂw %0 | ~ wmﬂ
A wE R N S a7z W% | E WL
REORE AmMd, S = b e B
H g O vl I oy o 2 in mO = (o7 |
wm o MA T %R R o M H| "
s Fg HERNTEE N o
~ M oz 3 TR oz



J

=
e

3. 54 AX=SEel S= Jts WUX A&

G gElele] F4 bs oUA (B theel Ao ke,

2T B§ NFEL 2492 1D

R8s

=t M2 AR

e 150 2, gfol
2 AT F5 NUA G

-3 310A 3t

efojoj R3] 2F o A g5 o & 3 &
(mm) A(mm®) 7 ,(kN) 7 ,(kN)
w18 1.29 118 157
F) o] T oloRE 3 X7 G/O(ETT 28 nd)E AHES A Foltt
@ sfoloj2xe g5 g 7, 7F AGPS wo] AFRo v R & o Ao T
gk o] A F e ﬂOlﬂiEﬂ A Aot Ao dri(FE-19 31 Fx)

R=2 T ;sin 6 4

6, © U= oz A&

- 510 —



HE

9|

-8 3.1 2A0I02

[— =1
T T/

e AelA

@Y RS

8

o]

-
T

Ae dAst

32 3=x).

-(4)

hy

A7A Y ol

© &b
s

(X5 235N/mm)

e

B
™
o

7
,_wo

-8 32 X==22 #&E =0l

=
T%

Al

- oll —



2 F

v hgTAN15O 2054f12 F

v

E oy -
Al

ol W, 7: F, o d&dts 2X FHo R thgo F A

- Spolol B E2E) Y] FF oA

E 5=

o]

m:[o

a3
=

-

[e)

= At
Ao F47bs oUuAE Ao et
KB Ey = 25kJZ 3t}

2~
T
S A~
Ko

TotnE Adgies

- 512 -



of €A

K

KD

Kl
I

il
00

MHr
D+

o

],

1) ¥ 2AEJ O3]

ol

S2-08 41 X 262 NF &)

- (1)

upebA, E=-08 31 B9

- (2)

27 =)

|SIEERARS)

1
s

ol wl, A=p-d (b

P
T

i A

- 513 -



2) 93 Aol sy

ohe Ho ek & g

ccd=F,, c=V2]

2 t1sin4b

)

3

(

-8 42 2X SEel X8 £

[— -3
T T/

Mo

B

- bl4 -



)
0K
B
K0

1989.

Rk

A= 78

7=, 1999.

i
A28 A 2 22 oI 51(]), 1998

;OL

)

- Al 7]

s

d70 A

2%

ol

B!
A

L
e

o

2 & AT-1ID, 1999

- BHA L TERET, 1999

T HAGERTGE, AR LT o)L
8. HACHEEIG &, HKAHRMEE, 2000

9. Tennessee Department of Transportation, Special provision regarding wire rope

rock retaining system, 1990

10. TRB, Landslides: Investigation and mitigation, Special report 247, 1996

- 0l5 -



