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SUMMARY

1. The development of customized eco-retaining wall

The vegetation holes from the back of eco-retaining wall consists of the absorber
layer of water, soil layer and holder layer of vegetation filter. The vegetation holes
which the space for revegetation inserted to the vegetation filter. In particular, the
vegetation hole will vary to thickness and height of the retaining wall. When is rain,
the seeds or seedlings planted in the vegetation filter is germinate or growth. The
techniques of customized eco-retaining wall for carbon dioxide reduction type against
climate change has been developed.

The obtained results from this study can be summarized as follows;

1) The eco-retaining wall will support and maintain the slope stability to prevent
the collapse of the slope, resistance to earth pressure in cutting slope and banking
slope. The stability analysis of eco-retaining wall was used the RAD Pro. Manual
with dedicated program for the design of the retaining wall.

In the stability analysis of the eco-retaining wall with concrete of 2.5m height,
the stability of fall was stabled as 0.145 < 0.375 in ordinary, 0.428 < 0.750 in
earthquake. The stability of sliding was stabled as 2.771 > 1.500 in ordinary, 1.822 >
1.200 in earthquake. In addition, the maximum reaction force at all times supportive

and earthquake was stabled as 7.628 < 26.479 and 11.420 < 34.420 respectively.

2) Preliminary construction of the eco-retaining wall were allotted in the same
area to reduce the experimental error on plant growth by the climate factors. The
vegetation holes was composited to 8° in degree and 20 cm in depth using PVC pipe
with 100mm diameter. Vegetation holes for planting were placed at the 36 points (3
replications x 3 soil treatment x 4 culture soils = 36) in the form of a zigzag with
50cm in the vertical direction based, 110cm spaced horizontally low. In addition, The
main construction in second placed at the 36 points (3 replications x 3 soil treatment

x 4 seedlings = 36), vegetation holes were inserted into the vegetation filters.

3) The outside of vegetation filter to prevent the loss of the soil medium and
seed for the establishment of vegetation was mulched as jute. The culture soils

entering in inside of vegetation filter was created the forest humus soil, merchantable



soil, the surface soils of forest and soil mixed with 3 sorts. Culture soil was treated
as microorganisms and culture soils with sown seeds or planted seedlings were

inserted in the 10 - 30cm deep of vegetation hole on retaining wall.

4) The plants used in the preliminary construction were selected a total of 10
species with native herbaceous of three kinds(Dianthus chinensis, Chrysanthemum
zawadskii var. latilobum, Aster koraiensis), traditional woody plant (Lespedeza
cyrtobotrya), outpatient herbaceous (warm and cool season grass) of three kinds (Tall
fescue, Perennial ryiguass, weeping lovegrass), two kinds of naturalized plants
(Chrysanthemum burbankii, Coreopsis tinctoria) and one kind of climbing plant (ivy).
The plants used in the main construction were selected a total of 4 species with
native herbaceous of three kinds(Dianthus chinensis, Chrysanthemum zawadskii var.
latilobum, Aster yomera) and one kinds of naturalized plants (Chrysanthemum

burbankii ).

5) The amount of germination by soil medium after seed highly showed in order
of merchantable soil > forest humus soil > mixed soil > surface soil of forest. The
germination amount of merchantable soil, forest humus soil and mixed soils in the
survey of four times tended to good growth from the beginning of germination, but

that of surface soil of forest was lower than other culture soil over time.

6) The merchantable soil and forest humus soil for initial germination were
suitable as soil medium. Foreign species(Perennial ryegrass, Tall fescue) and native
species( Dianthus chinensis, Chrysanthemum zawadskii var. latilobum) have a good for

the effects of early revegetation by seed.

7) The rate of average germination by soil medium was showed in order of
merchantable s0il(33%) > forest humus s0il(19%) > mixed so0il(17%6) > surface soil of
forest (1096), The rate of average germination by microorganisms treatment was
observed in order of 50% microorganisms plot(30%) > 509 microorganisms

plot(2596)> 0% microorganisms plot (23%6).

8) The number of survival populations by soil medium in May were germinated
in order of 213 in merchantable soil, 110 in surface soil of forest, in mixed soil, soils,

59 1n forest humus soil. The survival rate shows the same trend as that of survival

_10_



populations. Since May the survival rate of survival populations was reduced in all
the culture soil. In addition, the survival rate of surface soil of forest from May to
June was abruptly decreased by strongly acidic pH of 3.93. And contents of organic
matter analyzed was the lowest in compared to merchantable soil of 61.80% as 2.879%.
The available phosphorus needed in the early plant growth was the lowest in
compared to that of other cultured soils(merchantable soil: 338.50 mg/kg, mixed soil:

125.04 mg/kg) as 2.53 mg/ke.

9) The changes of population survival by soil medium was higher in order of
merchantable soil, mixed soil, forest humus soil and surface soil of forest.
The 50% plot in changes of survival populations by microorganisms treatment was
higher in order of merchantable soil, forest humus soil, mixed soil and surface soil
of forest. The 100% plot in changes of survival populations by microorganisms
treatment was higher in order of merchantable soil, mixed soil, forest humus soil and

surface soil of forest.

10) The number of withered populations by soil medium was showed in order of
211 in merchantable soil, 110 in surface soil of forest, 112 in mixed soil, soils, 66 in

forest humus soil.

11) The growth of germinated plant by soil medium was showed in order of
mixed soil, merchantable soil, forest humus soil, surface soil of forest. The growth of
germinated plant by microorganisms treatment was showed in order of 1009 plot,

509 plot and untreated plot.

12) The growth of seedlings plant by soil medium was showed in order of forest
soil, mixed soil, merchantable soil. The result showed other this the preliminary

execution.

13) The growth of seedlings plant Chrysanthemum zawadskii > Aster yomera >
Chrysanthemum burbankii > Dianthus chinensis. The mixed soil like as Dianthus
chinensis and Aster yomera showed the best growth, The forest soil like as

Chrysanthemum burbankii and Chrysanthemum burbankii have a best growth.

_11_



14) The foreign species like as Tall fescue and Perennial ryegrass was deemed
available for the early recovery of concrete wall showing the status of a good growth
in all soil medium. However, if the foreign species planted with other plants, it show
a tendency to dominance interferes with the growth of other plants. The native
species like as Dianthus chinensis showed the best growth, naturalized plant like as

Chrysanthemum burbankii have a good growth.

2. Development of design and construction techniques of eco-retaining walls
1) For the construction of concrete eco-retaining wall, the disaster status and
status of weather was conducted in construction area, and surveyed terrain, geological

and geotechnical investigation, including soil

2) The techniques of standards design of concrete eco-retaining wall presented on

the design requirements and the basis of safety.

3) The concrete eco-retaining wall constructed the height 2.5m, an area of 30m’
with one-column configuration in first vear. The concrete eco-retaining wall was
installed the height 1.0m, an area of 40m’ with one—column configuration in second

year.

4) The causes collapse of the eco-retaining wall like as bearing capacity of
foundation soil, drainage hole, compaction of backfill material and concrete strength

were investigated in construction area.

5) The functions of eco-retaining wall were presented separately a collapses, air
pollution, carbon sequestration, landscape conservation and noise isolation in

environmental and public interest.

6) The evaluation of eco-retaining wall relatively conducted for a scouring,
settlement status, tilt/turnover states, sliding, and drain state, damage, cracks and
wear/erosion. The assessment criteria for stability for eco-retaining wall presented to

5 levels as very good, good, fair, poor and very poor by score.

_12_
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& 1-6. AAESA

A

ATeAAE, 2

K,=(1—sin¢')v/ OCR

sheran gl & &

Ky3=Ky(1—sinj) = (1—sing)(1+sing)

MHEZ} AARZ A¥b(Danish Code)

Coulomb X%+ Rankine E 92 2ol &8 8 A9} FAlolo] Aulwele] o]g npzey
o] zy oo 2t} Coulomb ESto]Eo|A= wWnlzhadl e 31831 A ¥, Rankine E 92
bz g R g

T2 el Zo] BAuHe| ESHS FEAY|= A, EQPEETHA B A9 FH A
7re] Al Wyt dASRE Coulombe] ESto]ES o3l EQS ALtelE
Aol npg AR, AT guy o] FHAgUE-o Pduidel E9hs 2§ A7E A
= TPl FA e WL MAE K gornz wiEES n#d #Havh glow
Rankine®] EQlo]E-& ojgd = vl #F 1-7o]3= vhkdl Az Alo]e vz e
At}

F1-7. FaYE Wy 2 Fo FHo wE Hurpazt
ERT Auto] =7 u} 27k (5)
Aot FEshe AR o 3
ARG AR, Ag~wd £, #E =
AR A~F7 v, AED A9l
77 FN~Fe 2, dEA T= 45D A2 24~29
BAUAES | png e wy dEA mE R b= me~F002 19~24
A Apo]
7he ByE AE HAAY dE 17~19
-9 gesia At IiE AdE 22~26
T AR dds JEe) HEA HE 17~19
MESE Apk, A~y EE MRS XS JEF F& e 22~26
S 2] O,

AFRE D g vy, gea a2 BRE QEEYA GR oy | 17-2

%ﬂE]E_QI- 1 bl = 3 1

RERTS AdEA B, AE m= JEIF A Ad me 2 17

7he ByE AE HAAY dE 14
(US Department of Navy, 1982)
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{91008 /W)

423 ¥4

Z1¥) 1-24. Drain Board A A w53 A%

5) HARE 5T

Mg el ghe gAstel mewe] w4t
sh3 weba v due =27l AxHe] g
e ste] o#j 3t wlFFE T Aol Fr}

5. 2adE Augsel gAY A

2 AgelA AegHe] AA o] &3 <A

Ee SHASAAZZ AU RAD

Pro. Manual (Version 5.0.2) & ©]&3%% ). RADE Retaining wall Automatic Design

Program®] °pA= 4 AFadA Zziiel).
ZRago s dA 8 Aukxd, Esh Ak

Alell the AAZE B Thssith B3 A AR

W omzage $9 4AE 99 A6
5 AbgAtel Aeel] weh A 2 A3

Y AAVIE F3ko] AAE 3, A

Al AAIE= Mononobe-Okabe®] AR A EQAFE 2 83F0] A A 3}



& RAD - Retaining wall Automatic | _

{03 I31‘0I"11 SIZ(D) SEHHAC) EI(V) SHA) SHHLAE C2E
EdasS ﬁ’ﬂ =0k B& eH
RAD Pro. SHUME | my =4 | AE=EA | 224016 |
Version 5.4.4 =92 2R [ rEES ZA
ERENENE LS =—r sEmEN[ W -
S|h DM E L3 24
g HxA .
L EE A 9 LHEY Slope =1 275
YOI
= e 10 = i
R Falg=n Ll
BT 22| Type AT
CHAS MET|
- HEEN WE w Type 1: HES AM
I e aem o
 Type 3: HEE FM + Shearkey
= " Type 4 : HEE 0 + Shearkey
HiSh CHH T 2= (BT M)
[ B MBS E A= HI | 05 HZ2: 0 H3: 0 Hi: 5
geeeg [ m HS & 0 HE:| 0 H#: 2 Df: [ 0%
BEARE [ kat'mt || g0 B2 0% B3 0® B4 [ 12
b ZED S5 HEESHE kgt/m Be:[ 03 BE:] 0 BT 0 Bw:[ 0
[ 3.0m 2
2
) B ZECIDNIE : [[FEH2mAEIIE 28 | & | em |
Retaining wall Automatic Design 'C:WUsersWDl’é.‘IHWDesktDpWQEH%E".-EE*KFE‘V‘V‘#%F{;E 20$0-01-1 2E 1230 [ NUM

7}, RAD ¥z 2A4 219 7%
1) SABAE 72 JEHAE Edte] g HolEE o] &t A & A A A &
ol Ax 2ty XAY AAAEE AAFY B zzadda Yz AHV 2 o

2) @RAE  AFss g9 74 duys Aeste] 2 FAle] Ao dugE 4
stal GHAA(EF AhE AAPT Ao AR E AeaAds deste] A
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q
Aol e Aol gz UAE wlel nf HAZ YA POz x 0]
stol W W o] sbaty wa prnte AubAel o= xZzAA Lz se
o] Wojuprmw MS 9=, ol g, 9Tl SR A 5 Y}

ozl o@ s sy

RAD &9 %54

jiloh
)
[H
i
N
o> ¥
=
o=
C
7
o
=
2
c
~.
o
s
oo
_O|L
2
ofo
1B
B
s
o
(o]
<
<
B
ofo
1B
24

oz AXTIAS 0110, AF =A<+ 1.000, 7= A
AAste] ZAZE AH-H AN HdE A¥ AZo| o
4 145, A ZA] 0.4280] B2 AJHbA ol A A A gE 381 A 0.3753% 0.750
Z w=ekela, SEd ek ke A 2771, ARA 1.8222 4] AHkA o] A A F

|2 1500, 1.2005 ®r=3to] bAsITh mdh A A Ho| e Huiwbe e A 7.6283%
]

A WA 11420024 3 &A1 AH 264799 344208 T5F wEAFA kA Aoz vEbyt
o}
¥ RAD $¥AsAAZZORS 58 AN 949 F532 02 Aesie

o vhgwt 2

L wke

L1 &9 A<
T8 d A LE &Y
AR IR =
€ ¥ ¥ o] t H=2500M
& ¥ A 3w :B=220M

L2 WA

2.4 A = 7

21 AHEA =
FAYE : fck = 2100 kgf/ar
=] = o fy = 3,000.0 kgf/cr

2.2 Atz

ZagE] &9 T¥(Ke) ¢ 2500 tF/m
A& &9 FHG 0 1.900 th/m’
S &l Wa ez (@, ) 1 30.0007
A A A wke] W H w2 (D, ) 30,0007

= 2
A A Ak A F E(C) 1 0.000 tf/m

_55_



A ZHC @) : 10.000 °
o] R LN

«4 (D 1.000 m

2.3 AHEESH
2 Al 2 kA HAEA] - Rankine B
o HAEA - Coulomb B¢

AR - 9+ AEA - Mononobe-Okabe B¢
o AEA - Mononobe-Okabe B¢t

2.4 A stF
FAs=E g = 1.00 tf/m

25 HWALT Fr1 AL
A2¥ : vd = 0050 tonf, V2= 0000 tonf
23 :Hd = 0000 tonf, HL= 0000 tonf
THlE  Md = 0000 ttm, ML= 0000 tfm
26 AETY
0,300 0,043 A=
b 0,309
2
&2 =l 2 (50
1 R
e a4 0,100
Ch Ch 0,300
0500 | 0500 1 250
H= 2.500M B= 2,750 M o= 10,000 =
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D A5 9 AEsts ALt

T A ¥ W Kh H X y Mr Mo

Cl 0.163 2.0 0.409 0.055 0.022 0.101 1.067 0.041 0.024

Cc2 0615 2.0 1538 0.055 0.085 0.302 1475 0.464 0.125

C3 0.049 2.0 0.123 0.055 0.007 0.468 1.133 0.058 0.008

C4 0.035 2.0 0.087 0.055 0.005 0.326 0.400 0.028 0.002

Co 0.025 2.0 0.063 0.055 0.003 0.667 0.383 0.042 0.001

C6 0.350 2.0 0875 0.055 0.048 0.500 0.175 0.438 0.008

Cr 0.031 2.0 0078 0.055 0.004 1417 0.317 0.111 0.001

C8 0.375 2.0 0.938 0.055 0.062 1.625 0.150 1523 0.008

2 A 1.644 4109 0.226 2705 0.177

Sl 3.088 1.9 6.816 0.055 0.375 1.375 1475 9.372 0.963

52 0.049 1.9 0.093 0.055 0.005 0.484 1.817 0.045 0.009

53 0.025 1.9 0.048 0.055 0.003 0.833 0417 0.040 0.001

54 0.125 1.9 0.238 0.055 0.013 1.625 0.400 0.386 0.005

S50 0.031 1.9 0.059 0.055 0.003 1.833 0.333 0.109 0.001

56 0.270 1.9 0513 0.055 0.028 1.667 2603 0.895 0.073

2 A 4088 7767 0.427 10.807 0.643
=7 11.876 0.653 13.512 0.820
2) EdAALE
DO FA FEELAL (Rankine)
FAe&e WiakEZH@) © 30.000 °
A& 74 A ZHa) ¢ 10.000 °

cos a- V(cos?a - cos?®)

cos a+ V(cos?a - cos?®d)
= 0.350

Pa = 1/2 xKa xyt xH2%xcos a
1/2 x0.350 x1.9 x2.809?xcos(10.000 )"
2579 tf/m

y =H/3=2809/3
= 0936 m

Mo = Pa xy = 2.579 x0.936
= 2415 tfm

@ AXA FEEYGA4LF (Mononobe-Okabe)
e e 2] W“i LB = 0.000 °
6:

Z7 geAbol o] uhF OOO (oFF A AFA])
O= tan—l(Kh/(l—kV)) 047]7\1 TFHA DA
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cos?( d- - B)

Kae =

vV (sin(®+8) xsin(P-0-a))

cos Oxcos?Bxcos(6+B+0) x[1+

]2

V(cos(6+B+0) xcos(a-B))

= 0417

Pae = 1/2 xKae xyt xH?

= 1/2 x0.417 x1.9 x2.809

= 3124 tf/m
y =H/2=2500/2=1404 m
Mo = Pae xy = 3.124 x1.404

= 4387 tfm

SERES

g = 1.00 tf/m’

dAstEe] FEEGI dol Ao wEsh d
4) SWAEY FohF) 9 HEAL
© A HEAL

Pv = 0.050 + 0.000 = 0.050 tonf

Ph = 0.000 + 0.000 = 0.000 tonf

Mo = 0.000 + 0.000 + (0.000 + 0.000)x 2.500 = 0.000 tf.m
Mr = (0.050 + 0.000) x 0.302 = 0.015 tf.m

@ A RA] sk Ak

Pve = 0.050 tonf

Phe = 0.000 + 0.050x 0.06 = 0.003 tonf

Moe = 0.000 + (0.000+0.050x 0.06) x 2500 = 0.007 tf.m
Mre = 0.050 x 0.302 = 0.015 tf.m

32 kAL L s=HA
1 A stEAA
oy V (tonf) H(tonf) Mr(tf.m) Mo(tf.m)
FAYE AF 4.109 0.000 2705 0.000
ASIEAL AF5 7767 0.000 10.807 0.000
B 0.455 2.579 1.023 2415
A A s 0.000 0.000 0.000 0.000
F7)sk% 0.050 0.000 0.015 0.000
> 12.381 2.579 14.550 2415
2) ARA sFH A
TE V(tonf) H(tonf) Mr(tf.m) Mo(tf.m)
FAYE AF 4.109 0.226 2705 0.177
ASIEAL AF5 7767 0.427 10.807 0643
=N 0.000 3.124 0.000 4387
F7lel % 0.050 0.003 0.015 0.007
> 11.926 3.780 13.527 5214
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33 Axe gigk IAAE
1) 73A HAAE
>V = 12.381 tonf
SMr = 14550 tfm
>Mo = 2415 tftm

@
1l

B/2 - (XMr - XMo) / =V
2250 / 2 - (14550 - 2415 ) / 12381
0145 m < B6 =03 m s AN R E

5m < B6=03%m ~ 0K

60 5 2 20 ~ 0K

2V = 11926 tonf
2Mr = 13527 tfm
>Mo = 5214 tfm

e =B2-(ZMr - XMo)/ =V
=2250 /2 - (13527 - 5214 ) / 11.926
=0428 m > B//6 =035 m oA ke R
> A AE
e =042 m < B/3 =070 m ~ 0OK

34 AAH] dg FAAE
1) AAA ) 271

A A A ko] W Fekzt 30,0007
A AA ] @9 FF 19 th/m

AAARRe] A FE 0.0t/
AEANY] @9 S 0 19t/
719 f+&3 <91l 1 1000 m

D AH A ure] 5872
R A HA L Terzaghiins o] &3t}
qu =aC ‘Ne + y; ‘DffFNg + By -‘BeNr
o714 a = 1.000 B = 0.500
Be = B - 2e = 2250 - 2 x0.145 = 1.960m
Ne = 37.200 Ng = 22.500 Nr = 19.700

“oqu = 79438 tf/m’
“ ga = 26479 tf/m’
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6e / B ) = 7628 ti/m
-6e/B) = 3377 tf/m
g_max = 7628 < qa ~OK
3) ARAl A E

® AAA ] 547
A A BAA L Terzaghi; 2 o]-& 3k},
qu = a-C -N¢ + ¥, ‘-Df*Ng + B-y; ‘Be'Nr
o714 a = 1.000 B =0.500
Be = B - 2¢ = 2250 - 2 x0.428 = 1.394m
Nec = 37.200 Ng = 22.500 Nr = 19.700

soque = 68.841 tf/m
. gae = 34.420 tf/m’

@ Aurury e

X‘?}‘ig o] MZty HIolnwm

gmax = 2 -ZTV) / L x) = 11.406 tf/m’
71 x =3 (B2 -e) =209 m

g.max = 11406 =< qae ~OK

35 &l e AR

&8 FA598 A5 067 tan( ©) T F2Fol ==
L&A p= tan(®B) = Min(0.6,tan( ®)) = 0.577
A9 C=00 t/m

2V = 12381 tonf

>H = 2579 tonf
Hr = C xAe + XV xu= 0.000 + 7.148 = 7.148 tonf

> ctde A=
SF=3XHr/ XH = 7148 / 2579
=277 2 15 ~ 0K

3) AR dAHE

11.926 tonf
>H = 3.780 tonf

™M
<
I

Hr = C xAe + ZV xp= 0.000 + 6.886 = 6.886 tonf
> ctde A=

SF = XHr/ ZH = 6886 / 3.780
=182 2 12 ~ 0K
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494 dH A E
41 3t = =
ICB 1 :
ICB 2 :
ILCB 3 : 4

A A
AL A
Al A}

24 ox

<

42 7|29 AHdESR A

=
)

SRR

Rl

oY)

>V = 19.185 tonf
>Mr = 22674 tf.m
>Mo = 4.347 tfm
e =B2-(ZMr - TMo)/ XV
=2250/2 - (22674 - 4347) /
=0170 m < B/6
Ql =XV/BL) x(1+6e/B) =
Q2 =ZV/BL x(1-6e/B) =

8% (1.54D+1.7L+1.811+0.0W)
8% (1.16D+1.3511+1.35E)
£3t% (1.0D+1.0L+1.0IT+1.0W)

LCB 1 : A Alrdts (1.54D+1.7L+1.8H+0.0W)

19.185

LAtk whE e

12.386 tf/m’
4.667 tf/m’

(2) LCB 2 @ ARA A4=38t% (1.16D+1.356H+1.35E)

>V = 13.834 tonf
>SMr = 15691 tf.m
>Mo = 7.039 tf.m

B/2 - (XMr - Mo) / XV
2250 /2 - (15691 - 7.039 ) /
0500 m > B/6

@
I

s Rk

13.834

H

Q_max = 2 -ZV) /(L -x) = 14746 tf/m

7| x =3 (B2 -¢e)=186m

(X vruke

o Tt

SEES

X whelo] AR LEARS FulEe wa o,

. - =

[ R B G A S SO I

(3) LCB 3 : & Al AR&3k% (1.0D+1.0L+1.0H+1.0W)

AbEetE WS b EA whe
43 SR EE 5 A4k
D Hag gy
(9] : tonf, m)

T AwAs | ARAS | AAstS | ANwkE | A EY ZA

LCBI A 2.334 11.817 0.000 -13.421 0.819 1.549
EuE 1.919 10.664 0.000 -10.211 1.433 3.805

LCB2 A 1.758 3.901 0.000 -7.444 0.000 3.216
EuE 1.445 8.033 0.000 -3.415 0.000 6.063

LCB3 A 1.516 7.674 0.000 -8.803 0.455 0.841
EuE 1.246 6.925 0.000 -6.809 0.796 2.108

2) gA &9

v

(D BdA= ALt
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@ JA FEELAM (Coulomb)

A A w& W2 (d) 1 30.000
A& A A ZHa) : 10.000 °
S ZAagE9 m&zH(E): 10.000 °
SRl AR GAO) ¢ 1341 7

ot ¢
X

cos?(P-0)

v (sin(®+8)-sin(®-a))
c0s?0-cos(0+6) x[1+ 1?
V(cos(®+6)-cos(®-a))

= 0.361
Kah = 0.361xcos(10.000°+1.341°) = 0.354

® AXA FEEYGA4LF (Mononobe-Okabe)
Suuie) Ao digk 7+ Bro= 1.341 °
Z1 e Abol o] mhEzh §: = 0.000 (HAHEA])
0= tan-1(Kh/(1-kv)) 7|4 Khi= 324 A ¢

cos?( d- O- B)

Kae =
V (sin(®+6) xsin(P-6G-a))

cos Oxcos?Bxcos(6+B+0) x[1+ 1?
V(cos(6+B+0) xcos(a-B))

= 0.428
Kaeh = 0.428xcos(1.341%) = 0.428

(2) Bt 9%

A chelel )
@ 44 WA due

A B

D #A sk (C-C)

Pah = 1/2 xKah xyt xH?
= 1/2 x0.354 x1.9 x2.150* = 1552 tf/m

y =H/3=2150/3=0717 m
Mo = Pah xy = 16562 x0.717 = 1.113 tfm
i) ¥A S¢5 (D-D)

Pah = 1/2 xKah xyt xH?
= 1/2 x0.354 x1.9 x1.075% = 0.388 tf/m

y =H/3=107/3=038m

Mo = Pah xy = 0.388 x0.358 = 0.139 tfm
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® A4 AA e
D EA 8% (C0)

Pah = 1/2 xKaeh xyt xH?
= 1/2 %0428 x1.9 x2.150* = 1.878 tf/m

y =H/2=2150/2 =107 m
Mo = Pah xy = 1.878 x1.075 = 2.019 tfm
i) ¥A S¢5 (D-D)

Pah = 1/2 xKaeh xyt xH?
= 1/2 %0428 x1.9 x1.075% = 0.469 tf/m

y =H/2=1075/2=0538m

Mo = Pah xy = 0469 %0538 = 0.252 tfm

g = 1.00 tf/m’
D A s (C-0)

HAstT ol FEEGFAT AstH R sEshA] &=

FHAsT o] FEREGIGl AstHER nEsA &=

at
e
=)
J
o
Kl

A g sksol glox HekA] e
(@) Frhetzol ot HA @A™ Ak
@ A st A

D #A sk (C-C)

Ph = Vd + V1= 0.000 + 0.000 = 0.000 tf/m
Mo = (0.000 + 0.000) x2.150 + 0.000 + 0.000 = 0.000 tf.m

i) WA T4+ (D-D)

Ph = Vd + V= 10.000 + 0.000 = 0.000 tf/m
Mo = (0.000 + 0.000) x1.075 + 0.000 + 0.000 = 0.000 tf.m
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® AR %A

D #A sk (C-C)

Ph = Hd = 0.000 tf/m

Ph’'= VdxKh = 0.050 x0.055 = 0.003 tf/m
Mo = 0.000 x2.150 + 0.000 = 0.000 tf.m
Mo’= 0.003 »x2.150 = 0.006 tf.m

i) WA T4+ (D-D)

Ph = Hd = 0.000 tf/m

Ph’'= VdxKh = 0.050 x0.055 = 0.003 tf/m
Mo = 0.000 x1.075 + 0.000 = 0.000 tfm
Mo’= 0.003 x1.0756 = 0.003 tf.m

(9] : tonf, m)

T A Y W Kh H y M
C1 0.163 2.5 0.409 0.055 0.022 0.717 0.016
C2 0.645 2.5 1.613 0.055 0.089 1.075 0.095
C3 0.052 2.5 0.129 0.055 0.007 0.717 0.005

A (HA s 2.150 0.118 0.117
C1 0.041 2.5 0.102 0.055 0.006 0.358 0.002
C2 0.328 2.5 0.806 0.055 0.044 0.538 0.024
C3 0.013 2.5 0.032 0.055 0.002 0.358 0.001
A (HFA F4H) 0.941 0.052 0.026
> 9A) st g ALk
(9] : tonf, m)
T AEY A 5k F7 st g A
LCBI A 2.794 0.000 0.000 0.000 2.794
EZuE 2.003 0.000 0.000 0.000 2.003
LCB2 A 2535 0.000 0.004 0.160 2.698
EZuE 2725 0.000 0.008 0.157 2.890
LCB3 A 1.552 0.000 0.000 0.000 1.552
EZuE 1.113 0.000 0.000 0.000 1.113
> #A S5 ady At
(9] : tonf, m)
T AEY A 5k F7 st g A
LCBI A 0.699 0.000 0.000 0.000 0.699
EZuE 0.250 0.000 0.000 0.000 0.250
LCBY A 0.634 0.000 0.004 0.070 0.707
EZuE 0.341 0.000 0.004 0.036 0.380
LCB3 A 0.388 0.000 0.000 0.000 0.388
EZuE 0.139 0.000 0.000 0.000 0.139
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(]

: tonf, m )

Mcr

Vu

1.113

3.216

1.113

2794

0.380

0.139

0.707

o

35.000 cm
25.000 cm

D16 @ 125 mm
15.888 cnf
4A20) a

Al S

[

= 0.588 tf.m

‘a

(AS fy) / (0.85-fck-B) =

EHES] A7]=

2.890 tfm

>

A
%

B
L

Ly

-

15 rﬁ
5 e

(Dc = 100 mm)

~ P = As/(B-D) = 0.00636

= (As'fy) / (0.85-fck'B) = 2.670 cm
Mn = Of-fy-As-( D - a/2 ) = 958768.300 kgf.cm
~ OK

Mu = 2.890 tfm

= 0774 cmZ 714

A2 Sl ate)

Oﬂ oste] Aol #gsh= ARNMES
FEAATE FRRIA, 1998 A

Adg Vu

B
Dc

3.216 tonf
100.000 cm
10.000 cm

0.774 cm

© As = Mu /A@ffy-(D-a/2)}

= 4605 crf

v 7F Al OK

Preq = [Mu A@f-fy-(D-a/2)}]1 / (B-D) = 0.00184 = 4/3 Preq = 0.00246

A28 AE : Pmin £ P £ Pmax

> A

tsE Ae

RS B =

~ OK

dv-Ve = Ov-0.53 Vick-B-d / 1000 = 15.361 tonf

dv-Ve = 16361 tonf > Vu -~ AEdZ d2gls.
> A8 HE (FE AE)

Mcr = 1113 fm (AHE3sHs 2YlE)

n = Es/Ec = 2000000 / (15000 V(fck)) = 9

p = As/(B-D) = 0.00636

k = -np + v{np)?+ 2np) = 0.286 7 = 0.905

x = kd="7146 cm

fc = 2:Mcr / Bx(D - x/3)) = 13.768 kgf/ar

fs = Mcr / (As (D - x/3)) = 309.599 kgf/cr

fs = 309599 kgf/cr < 0.6 fy = 1800.00 kgf/cnf

dy = 10.000 cm dc_min = 10.000 cm

A = (2dy-B) / AZ/F = 250.000 orf

TEE A (FAYE F24A71F)

Wa = 0.005 xtc = 0460 mm (F&374 7]5)

o714, tc = demin - F&E F74/2 = 92.00 mm
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W = 1.08 xBxfs x*V(dc_min xA) / 100000 = 0.07 mm
7|4, B=MH-kD) /D - kD) = 1560
© Wa=0460mm 2 W =00/1 mm ... 0K

SR
fck = 210.0kgf/cnr fy = 3000.0kgf/cn
B1 = 0.850 af = 0.8 Gv = 0.80

Pb = (0.80 xB1 xfck / fy) = [6000/(6000+fy)] = 0.03372
pmax = 0.75 xpb = 0.02529
pmin = max(0.80 v (fck)/fy,14/fy) = 0.00467

A EHE Mu = 2.890 tfm A APHE Vu = 2.794 tonf
g A H = 50.000 cm o ¢ = B = 100.000 cm
& QoD = 42000 cm g 8 F 4 De = 8.000 cm

ARERTE = DI6 @ 125 mm (Dc = 80 mm)

= 15.888 ar ~ P = As/(B-D) = 0.00378
EA 578 do]l a = (Asfy) / (0.85fck'B) = 2670 ¢cm
% @Mn = Of-fy-As-( D - a/2 ) = 1647513.000 kgf.cm

= 1647 tfm =2 Mu = 2890 tfm ... -~ 0K

o9 2 AaY AR -
S7hsHE ol 1 a = 0456 cm® 1A
2 #H % As = Mu AOffy-(D-a/2)} = 2714 of
= (As'fy) / (0.85-fck'B) = 0456 cm - 7F4 3 ¥]£=¢ OK
Preq = [VMu A fy-(D-a/2)}] / (B-D) = 0.00065 = 4/3 Preq = 0.00086
AIZuAE  4/3Preq £ P £ Pmin ... ~ 0K

> Avd PE

dv-Ve = Ov-0.53 Vick-B-d / 1000 = 25.806 tonf
dv-Ve = 25.806 tonf > Vu ~AEEZ 3L,

> A4 AR (FE HE)
Mcr = 1113 ttm (AH&3ks EHE)

n = Es/Ec = 2000000 / (15000 V(fck)) = 9

p = As/(B-D) = 0.00378

k = -np + v{(np)?*+ 2np) = 0.229 j = 0924

x = kd = 9623 cm

fc = 2:Mcr / (B-x-(D - x/3)) = 5961 kgf/cr

fs = Mcr / (As (D - x/3)) = 180.513 kgf/ar

fs = 180513 kgf/er £ 0.6 fy = 1800.00 kgf/cnf ~ 0K
dy = 8000 cm dc_min = 8.000 cm

A 2-dy-B) / A4 = 200.000 ar

TEE A (FAYE F24A71F)
Wa = 0.005 xtc = 0360 mm (F&374 7]5)
o714, tc = de_min - F& F74/2 = 7200 mm
W = 1.08 xBxfs x*V(de_min xA) / 100000 = 0.03 mm
4714, B=MH-kD) /DO - kD) = 1247
S~ Wa=0360mm =2 W =002 mm ... OK
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A E
fck = 210.0kgf/cnf fy = 3000.0kgf/cnf
B1 = 0.850 of = 0.8 @v = 080

Pb = (0.80 xB1 xfck / fy) = [6000/(6000+fy)] = 0.03372
pmax = 0.75 xpb = 0.02529
pmin = max(0.80 v (fck)/fy,14/fy) = 0.00467

A RYWE Mu = 0.380 tf.m Ad Add Vu = 0.707 tonf
g A H = 40.000 cm o ¢ = B = 100.000 cm
& 4o D = 32000 cm g 8 F 4 De = 8.000 cm

A= AE -
AbEHAZ% = D16 @ 250 mm (Dc = 80 mm)
= 7944 on ~ P = As/(B-D) = 0.00248
FAZLA SrEE Lol a = (As-fy) / (0.85-fck'B) = 1.335 cm
AALE OMn = Offy-As-( D - a/2 ) = 634707.400 kgf.cm

=6347 ttm 2 Mu = 0380 tfm ... ~ 0K

- deAgw 2 AN AR -
Q5 7F¢HZ0l 1 a = 0078 cm® /14
g4 9 d 2% As = Mu Adf-fy-(D-a/2)} = 0467 o
a = (As'fy) / (085-fck'B) = 0078 cm -~ 7FA3 ¥W]5=38 O.K
Preq = [Vu A fy-(D-a/2)}] / (B-D) = 0.00015 = 4/3 Preq = 0.00019
AIZuAE  4/3Preq £ P £ Pmin ... ~ 0K

> A A=
dv-Ve = Ov-0.53 Vick-B-d / 1000 = 19.662 tonf
dv-Ve = 19662 tonf > Vu -~ AdAZ ZagS.

> AlgAd AE (34 AE)
Mcr = 0139 tftm (AF&38E 2HE)

n = Es/Ec = 2000000 / (15000 v(fck)) = 9
p = As/(B-D) = 0.00248
k = -np + v{np)?+ 2np) = 0.190 j = 0.937
x = kd = 6.087 cm
fc = 2:Mcr / (B-x-(D - x/3)) = 1525 kgf/cr
fs = Mcr / (As (D - x/3)) = 58411 kgf/arf
fs = 58411 kgf/err £ 0.6 fy = 1800.00 kgf/cof s 0K
dy = 8000 cm dc_min = 8.000 cm
A = (2-dy-B) / 2205 = 400.000 orf
TEE A (FAYE F24A71F)
Wa = 0.005 xtc = 0360 mm (F&374 7]5)
o714, tc = de_min - F& F74/2 = 7200 mm

W = 1.08 xBxfs x*V(dc_min xA) / 100000 = 0.01 mm
7|4, B=MH-kD) /D - kD) = 1309
© Wa=0360mm 2 W=00IZmm ... 0K

> 94 s3(2)ds A%
#9AE A7 1 DI3
FHAZ A 150 mm
Abg AT 8447 o
A FHAEIY = 025 %
ZAYES FId, 2RV AxTS 58 1Este] FA shdo
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sl D13@150mm & ZhHzf = &skd
AbgHAZE] = 2xAs / (B'H) = 0338 % 2 025 % ~OK
> A FH(EDEAT AR
+BA2 A% DI3
FHAZ 14 200 mm
Abg HEAZE 6335 o
Ax FBAD = 025 %
SAYES FI Y, 2RV, AxFS 58 Adste] A s
sl D13@200mm & Zhzf =5ty
AR HE A EY] = 2xAs / (B-H) = 0.362 % 2 025 % 0O.K
74 8 oF
A7 =
B 43
(9] : tonfm)
., Ax g% A A =
- 2494 | &HA | v | ¢kASE | 58&A | v [ HdwE 8 AE | Ha
Al 0.145 0375 OK 2771 1.500 0K 7628 26.479 0K
A A A 0.428 0.750 OK 1.822 1.200 0K 11.420 34.420 0K
52 THARE A}
1) FAE A% g9
(9] : tonfm)
an 3 muE A g #+ A4 % (mm)
- Mu @ Mn | M3 | Vu @Vn | v]3L W Wa |[H3i
o 2.890 9.588 OK | 3216 15.361 OK 0071 0.460 0K
A SHE | 2.890 16.475 OK | 2794 25.806 OK 0.023 0.360 0K
=4 | 0380 6.347 OK | 0707 19.662 OK 0.012 0.360 0K
| AL QoF
A A2 A G AL
w _ B _ _ A |
A2 A5 (mm) | 2% (o) A2 2 A (o
(mm)
= | DI6 @ 125mm 100.0 15.888 D13 x 4.000Leg 400.0 5.068
® | DI6 @ 125mm 80.0 15.888 D13 x 4.000Leg 450.0 5.068
A 5% | DI6 @ 250mm 80.0 7944 D13 x 4.000Leg 450.0 5.068
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U] A &
o Eragrostis curvula AP ] B adle] A
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&2 =
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Dianthus chinensis L. T} 2 o]
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Sd Ayl AR Aee ZA AREE, AARE R EE-GFA P A ),
Azt =, A =2 HEdth

A xES FEvEtol A vEH SEFAke A G7HA] Bol o]l ed AEEE A
Z20] 15~24°C2l 3A] ¥ ZF(cool-season grass)d AHZA 0] 25~35°Ce WA Hx£

(warm-season gress)o.2Z FEHU AP 2 FS AFF9 AHH 2ol A3 349
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=g E=t R
® 2. ® ®
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A g B aeko]l A
91 B o] © o . ©
(weeping lovegrass)
AR ER ]| o] A ® FA ®© ®
71 A % ® & ® ®
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A 744 95.6 3~64

AzEpdlolA o) A% AnEEReaE A v)Fe] §F4A FH Wyl g
SR} P YHAE wejstel WE AFFoI, g TR GO AR F
71 A AAA TA A%T oIt 6)-meld B G € A7da
vpageln sbgAelel £8 BUZL ATk 2E 5790 W3 FASERE 2 B
A5 9E e Fol el ol sdol wdl mFL A% Tl A k249 1]

Y

]
A d™vh Faes A 5ol 8cmeolal ZR Akl Ao Ay 9low Tkl g

rlo

==

_88_



Mﬂ
_zfmf
ﬂr.x_;mg
a%Mﬂ
<
ﬂr.ﬂuul o
M@ﬂ 5 7
:xheﬂg ﬂwmur.#
Ld =
5 @ Z & = i =
M 4<
Q_EO] X nbéun
o zim ﬂ%ﬂowr.WE
?_ﬂuu: m%ﬂ%ﬂnr o
HMﬂEm %ﬂgammwﬂgwe
®7§? wzzﬂ_6ﬁ3m14ﬂaﬂ
Hmezo_f Muwjﬁ BMNEmefluf
Si1z w&ﬂwomoapWQQ%mg
2 w.ﬂ %}mw£7amﬁﬂ%%£ﬂﬂt_ﬁfﬁﬂ
Eﬂ]] 4@3?_0031%_\01”17rnn$x3 mn
lAWI&I ._,A \_,IAE?._X‘H,‘Wﬁ,‘L. _._n/u ﬂﬂﬂ =
g o & ﬂrmﬁo:ml& Jﬁuamgﬂ ﬂr.ﬂaL oE
ﬂ97ﬂr..ﬂur.m.imlﬁxnﬂ.&i-a &.Wﬂr.i
ﬂgfﬁ.qﬂm.&;o*q.}ﬂq mdﬂvq
ﬁﬂaﬁﬁquuuﬂﬁ;w%7u@ﬁwﬂe Mcgmw%ﬂ
oo a ~
ﬂ)uw#izngﬁg4aq¢A1 Amﬂ@ﬂﬁg
ﬂ«T.L. EAOHT ZWH\/L% ‘Of = ﬂ%lz Jl]4
Lﬂéf¢ 11ur.~(4%uum aﬁimv]ﬂEx o % _f.xol
A.ugqqq.ElJ.%mﬂwﬂ%éﬁx XOLWEMﬂ%Ow
ézﬂ oEﬂzwo,_muz<W>11;{zLa Z}T@@E?oog_ﬁém1
b eg]r]ul%L ﬂu;o? Tx ]OML il ]ﬁmﬂ: oﬂ#
wr.g%lﬂ/o ﬁ% ﬂﬁf&mvﬂ%o_x Ewr.eaéo uwﬁmwzi m;}
mAﬂEUrW &mwwrzﬂrﬂ 7/rd Eﬂﬁ s ,moonﬂauﬁ ﬂﬂgﬂhzﬂ
M]ﬂi%%u @mgkq@wmg gwm“i.x4¢mﬂg€.%ﬁm
ﬂyfgaﬂﬂ;ﬂq
i ﬂnﬂo mifvﬁ/ mejmoﬁfL..Zk wef,E}A aTﬂ7ﬂ m.ﬁ.
o T ﬂ:kg<uﬁ noq}arwrﬂg_g 1%%0;05%15 _f}q
4ﬁ7.nﬂﬂﬂrz7ﬂrxx717ﬂuﬂ4¢_o7 x° Ewrusé
AW%ﬂE%Eaﬂq
ﬂn7O§ToﬂOHTv ZEA}ﬂMﬁMO,uIZcHAUH 7K,UIQL0W\NI%¢%EHE‘%%1L|EM+
Aﬁ]]@ﬂﬂﬂﬁ EE F7E1_.0Mﬂo,| 1_|71mIJ|‘I_L~._|\I_|JITOH7 7ﬂ_H_ Oo%
‘ldlx_o ‘.:L\IO ‘ﬂDIOE7E O‘I_|75\IA yA‘Ll \AL Z‘Ll_/ﬂ”z]ﬂ,l‘_nﬂ\lné
v T zfﬂ} z]ﬂnzﬂ/ﬂ X o».éx ﬂovﬂ¢747 j41
ﬂrﬂ7gxzx4%7ﬂrﬂrﬂﬂTﬂE
2 ;¥ q T i i o o 5 o g 7o 5 < 5 % T T i o i
o1~7_i Zzi}goé .,ei%z wuqop 14.W8J
%7ﬁhndnwﬁ_x7£_aﬂgox mME xuoél m1mw3
% N hbuﬁ%ur = %nﬁﬂuﬁui_: ]E;Léﬂﬁ%ﬂexﬁl
%OCOLM% xaﬂmﬂoﬂrLuGOHﬁTAof - - =
i‘oﬁ o #1:9_ dg] — reoéﬂr}r
7ﬁ1r1.DXLL‘meJ|&POOHT ij L&IHEHUE R H Nr 7C,O|‘I,AX_Z
%ﬂ.uUrx@umﬁﬂﬂrc.ﬁywnﬂéiW %?f?&
bqa.ﬂ?ﬂw.qm.xunﬂaﬂxqqﬂt.?
_fowam« aﬂnﬂ d g Bmé MMM}Z@H.
.mmﬂrmwﬂ arﬁoﬂcﬁfgoﬂﬂa}w;gar
wrcaﬂb 55%49“142& 7_L£4m
%a%bm%ﬂiﬂhéoiqéﬂxﬁ
i ~ ]LoTﬁnonooEﬁqaooﬁiucTo =
mﬁﬂwuﬂo z Eui]u.yufnmxarg
1 3 A < i X Lé = o g
g Emwf L§ oTﬂ.Jf1l
mmﬂ;;imﬂi,_ ﬂfjfmﬂ
E%mgl%aamaﬁqhb
owoénﬂgr}éioﬂh
@mxﬂu};wﬁﬁwwzﬂo
@ﬁﬂwmﬂowﬂr@a“ﬂﬂ
HWLQH%ﬂl%wmoEN
N S
Emf mmL mﬁzﬁ
%zuaﬂmﬂ}z
gmm%VM
7%@.@_;
Lo}
qi_.ﬁw
o B
o

g9 -



S W T o o
?%%.ikM%ﬁﬁ]
B oo T SIS Ve TR RO
T E _d%@%,%uﬂ wmimﬂEm@aomG
ﬂxﬂ.oEJ;]u ‘_ﬂo_ﬂ,.mluaor_ z*oAC,.EIOM]ﬁTJIZ‘ooT i~
ﬂr1_;ozj_f X = K S ~ %omﬂolwx]ﬂ
#dwhﬂ_fmffﬂ_z;_ﬁ@ @W%ﬂﬂ%%mﬂaaﬁaﬂ% TLTE LR
! o = . pise) IN . T
@i%@g%ﬂ]iﬂ? %ﬂmaww%myﬂo@ﬂE:TwﬁWﬂ%ﬂ%
oT@oLﬁoliﬁaq;_w. T @m:iro_fyaoé%1 K .o
- e N G0 W 2) ﬂ%ﬂiG%Nﬂxo%A{Eo}%@Akiﬁarxo
ﬁﬂgﬂwﬂ.m@%ﬂo X T e S 4HT§@~%@7$@Mﬁvﬂﬂi_ﬂ
aaogqmgzozarﬂgﬁﬁ @x%ﬁ%]zﬂﬂ_ﬁﬂ%g ) T
dg}d,y_d]] m W oL K w B ﬂa%ﬂ%%L
o mﬂ.i]ﬂﬂﬂu ﬂﬂruxﬂox%% £ o = o N
= SEET LTy CRN - Tl % T
Jmom uuﬁﬁxﬁm%}ﬁ m.wﬁﬂnﬁo%‘oi7%d%momww agylgdﬁ, J,uo«é
o&%A%%ﬂﬂzd?%%7%Eaﬂ%€ﬂ§m7ﬂmﬂnﬂw£ﬂnﬂ%ﬁ
. = N y — X — —_— — N i3 —_—
m&:wmwaaﬁ%@EM%Amga@wﬂm%435wMM%QAW
_ A . < iy LR 0 fn T e © = 2 B
0 © o= Jlﬂll I C,UF I~ i ,lgm 0 ﬂ_H;oL
w%MMRM%@w@ﬂ%aw@mgg%w%ﬂ%wot@l%qwxq
® 3@%21%%.; oaﬁvx%@mﬁﬂ. ﬂ,4ﬂomw,@ra4@wﬁﬁrﬂﬂov
T B B - RO ~ 3 T T oy ﬂEiqamﬂi o o o 2 o=
ﬁﬁdr\drovﬂmemoﬂﬁwugixﬂélﬂﬂr.]%em%xoﬁ%@ﬂ%wﬁméwﬁg
NET® g ° L%gmoiﬂw% V4ﬂ44®5_wﬂwh% c =z 2
Jﬁm%%%uwyﬂ%mﬂwﬂ%tﬁﬁﬂﬁﬂéﬂr%7%ﬂﬂ%@rﬂﬂroo Eﬂ&oulgu
—_ ! — —_ ﬂoLlO
M&eﬁegﬂmmﬂmvmw,_wwﬂmam,ggﬂgﬂégﬂ;;oo7&W%Exﬂ
@ﬂﬂaEWﬂN;ng_ﬁ@ g%%&ﬂ&gzw%mﬁ%%wqﬂe@@@_ﬂ
_ = = - ~ —_
%%@%@iQAﬂMEmqu%Wﬁmqu%MW&wttﬁ%qw
wr N T om T %o\_}1_@m1 T T e % ! oo
?ﬁ@%@g&gﬂ%o?%@{t@V4moqﬂw4%qu%gﬂm
oEH&obﬂm_’LlMAHZJLdIE,ﬂHUWLLMXVEUOMmﬁQL‘UFMﬂﬂmlwwmﬂaﬂ_;mﬂﬂﬂoh
—_ o — il
ﬂ%mﬁﬂﬁowﬂﬂ&%@qwﬂﬂ%{ﬂzﬂwﬁogwgﬁu%mﬁ@az%
— INA - 2 —_ N ! .
m%%gé%wwg@oawwwgﬁﬁﬂm@mw%kmmﬁq%mq@
1ﬁoﬂﬂo s o = £ = R T p x — L Me o
%4@?%1%&4&ojw@tﬂawgﬁ%ﬁ#Bmﬂwmnhﬂ%ﬂméﬁwoo}mo
‘ﬂ4wr%m4,g%ﬂém@ﬂ%ww&azﬂﬂ41ﬂo5gwﬂo@ﬂwgﬁ@ﬂeuw5
Mﬁr%%i]ﬂ%ﬂ%ﬂﬂ Wﬁﬁﬁﬁrﬂmaweﬂqo%%ﬁ.%,_,Loe%%mamo@
EHf%ATWWWWW&I@W%M@@W%%;T7Emﬂwiﬁmgeﬂrﬁ%ﬂo«@r
"o e (e LT — )
NG S uﬂowguiﬂ@mw%%A%@ﬂE%Hﬂ%
XEﬂmﬂﬂLo#BmEﬂN@ﬂEﬂobTﬂahE.m
— m 0 EO mmE \Mﬂ - M uAlo \WE U;A \w fAI
P N R E
= N %

- 90 -

of A5 vehnz 2 A5 275

}\o].

le) —
- 9

1

=

gl



1o},

°
pad

b o= A L

e e

1.

o] 74

=i
-

B!

[e)

L

1

=1

ti =717F wi A ARz

&

.
o) G oA Ae], P -

=

of 7 =/ derdH,
F .

A F FAA Azl b

o]
-+

%

-

-
1.

4]

uete] AgERoz Aol
o] 2m Welol3 AA L wol pEAN F2A Hk

]

).

g

H

o wAlo=Z JlHtoln W77}

]

o]

-

A

o}
o
o}
ca

P

H

120
E T

al

]

[e)
o1:o

Az AL =

KeN
=

EBHY e g

4

Bk

__io

al

< 7~840l ¥

ol o] v

EELAES

ol o8} g7t

94}

=
T

o
ah

3L

°©

R4

@tk 4ol

2

=

=)
A7t vk AR o

°f

&fof of

g
Z
A el

sl

)

el

>~
3 %A

A7E oF

AR o] T},
s 7E &

=

gy &

c}
=2

2] o]
of leom 1749]

—_
o

AL ol B ol Fol

Al
A

-
S

HA =t

G

2

e
T
N

o

il

W BE

-

tel 2]

e

He §43

\

wAO

o

34

\

wAO

3
T

g opgt}.

34

N~
W

)

0

ot 4]

AEE ol

b

ttl

]

=X

A

-

HEE

=

=

Ah]

Ly
[€]

Cacied

o

o}

ZAo] 10m ©]

-
1.

7ol Zol A A &7

Ui

)
=

-
1.

o)

=<

Hol Fow g "olx|x]

akal 372 kA

=
==

Li]:]

Z 10~20cm9)

o) 1} L

o}
o

oH

o}

o
W

h

°f

=

=

tholl F Akt

QL
- R
_91_

ool A



=& 747 57fola, e ettt A= 3 JFRE Qo 9lom A Fo
il 8~10€el A =t TA= 1~374elth 2 7hEel &7 @Fo] =k dRkelA
E el

3 259 EFE

%E<%1 Perennial ryegrass(Lolium perenne), Tall fescue(Festuca arundinacea), weeping

lovegrass(Eragrosis curvula), 52 ¢#Ec] 53802 A&Ha o, A FTAE ZF

2] (Lespedeza cyrtobotrya), do}Z(Indigofera pseudo-tinctoria), M(Arundinella hirta)
o] AgtAom o]&¥i gl Aottt TS It o=z SXP i dxYPor
B3, 3k of+= Orchardgrass, Tall fescue, Kentucky bluegrass, Perennial ryegrass %

(e}

b

3laL, WA o= Weeping lovegrass, Bermuda grass 5°] €3k},
L1962, 1974)2 Al AWML, opAA U, & LB Uy, AR e, AbdE o,
U, BEl Uy T BRReE E9)

%1% Orchard grass, Weeping lovegrass &
o g U@ ATE Folo] Eve vyl

wersly) daAE B zue] g -

o

_92_



BEA Q) AdS AEst] 27| AF00 Avkd do] A7|A FE wjgaof drtal 3

HEY AueHeHe A AHgE TR g2 Eo dow A ZeHE AT
TolE EEsion, AAEHY A7 AA 100mm ARE oz A=a JAT
WEHE FAE WA st 2ol A & Alxd wMFES oA ALY ol Sl
B2 e WlHe ol &Stk A & AT 9Fe 7Y Zol 639(9x7=63) % HF
sholow AAFEE 344 Yol F 189H(63x3=189)& HEGtE EEAYE FAuE

FEH FAMEFE 22689 (567x4=2,268)0] 1L F WHF T

= 6,804%(2,268x3=6,804)°t}. 1Elal G/ A= Aol AA4ZEEHYE 155 AAE

AR 1-7. 2| AR o] F AL g 2y

_93_



< A > < ggel o

AL 1-8. A dl o] &3k =Fe] FA ¥ Pl

_94_




7. AugHe A% A% wHY

}EARES BE AWSE 45 A% 54
D A4S 24 R B
zaelE gugudd 4% 95 Fash Ggele] AF54E Folns) e 20104

44 28l FAGES F AAEHE APAVF 249 FAYUE Al 29¢ e 4

T

rir

Aol AP 7hA] WlkE R 37EK RS Ak AA8e] dofe] mlA =
AFE B3] 98 z27)delE Avugith ZvdelE AALHE A9 & o
A Foof 19 /b F 48]o] ZA ot MAE ARSI A AK5EE
20109 645 20129 29744 of 24 sk A 2ARSl o, AaE e M FE,

FA e, dTA =] e AEA G wEe; aAPRAS W, AT HEE 45

[}
=
_]

)

=
T

o

o
4
i

2) BegHe] FAwel B4 L 4
) 27 BA Wl B4

(1) MFE D FA ] urE A 4ge] 27]we} JE #4
el HPAE ] AeE wFEsh BFEAet 449 Zolto] WAL TS

#4948 2o)mel 4@ Ak E 1-199 2k

o=

A e

12 oy

_95_



7] welA g A

e

9]

=

Al

=

R

LA el ut

=1
=

1-19. Wi 4E

o o = ~ = =l
o < <
(ot ™ —
el ™ =
lip) < —
< — o
[ap] < —
< [ap] — [ap] Ne ] —| o~
™ = o= — — ~ = —| = — | —
— | N | Of | < (e o] [No] Ne)] —| O | - —
— | o | | — — | — — — — | o~ — — | — —
i~
ﬂ630763076307630763076307630763076307630763076307
Sl H9ige i gIge Y e 99el g e Y e g e g g e Z g e g9 e g9 e =9
Lol vl Riv] Ris] Rie] Rie] Riel Riel Rie] Rie] Rie] Nie] Rie] Nie] Rie] Rie] Nie] Rie) Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie] Rie]) Rie] Rie] Rie]l Rie] Rie] Rie] Rie]
N
- =
" w ohy © B Ny ohy © B Ny ohy © B Ny o B
< < <
= 3 mo% 2 3 mo% 2 3 mo% 2 3 o 2
1 n- 3 ' n- 3 ' n- 3 ' n- =0 '
=y
o =T Ao
= i 22|

-
it

g U AT

AnE), A EETF 1S

ojy

—

A wobE A

o %
i 3F( Yo, 7

DR

R

dx,

gl
N

2

b)), ARt E 2 (AREH)

=

o

=, B agte]lx)em F 9

2

Foi et

°©

(e}

=

oA, NAZ), dHzE (AUt s, =
g 5

B el

(e}

;Ot

_96_



v Freel wjef dofaro] vt

=
L

A ko 2AL GRS o

=
5

Z7|5-H ool

1

5

oA e o 2F

27}

wopst

®ol

oM 7h

<0 Iy
=
o
E i
40
il
1 L]
ol (o)
T &
L
F =
"
b T
N
Crled)
7 B
o]/ .WL
R

ey
B <
G
el
L
ﬂ_OI jnt
i )
= O
E o}
0 Eu

To
;5 o
I
W
ZO ‘N_I
BTk
ol
relce

Fel ot 87w

4 5127 o} 5

FA ol v

=1
=

<)

Hj

uj
&

bt %

al
=

Fhow, Fa

493

B Hol

Al
A

ze) A%

el defol 1

BegHe) FA4 E

A

A7 Az Yoot T

o

#l

=
=

=1
=

_97_



MY E dBEsSE
30 A e
-y mOHE WOME S0% W O[YE 100% s | WEHE Woj¥E so% MOj¥E 100%
¥ 20 ¥ 20
015 - - 015 -
=] =
5l 10 - 10 -
5 A I I 5 4
0 - e o - - :
B 2 3 M, B 8 o8 9 1 2 3 4 5 6 7 8 O
LU E =gE
30 - 30

EZxe EOME S0% BOME 100%

BEHE| WOIYE 50% WO|YE 100%

2 20 g
i o
=] -
5l 10 gl 10

=]

oAy detel s 2 BEfAF 3 g v aelola 4 Ak2EH 0]
5 71A8x 6 Hdo] 7oAz 8 HATFH 9 FAAY
18] 1-32. v gE 2 Eokxgy ol

mr o

% 1-32004 B wjkEY gt Wolgo AubAFE(33%) > Ak
FEAT%) > AHFZEA0%)S] oz yElyton dubarEel Al
oF 3u o]} wiu} ol HFHA(2006)2] AFA M AukAEel A AAXNYZ A &

MﬂE%4<Wﬁzﬂﬂe@H@1%@§4L T AIE ngos VY EES HAH K
g sto M YukAES] f4o] o] AulAE|A Wolgo] A el HoE Holx

.ﬂ

qamee) 27 BE Lolge dFmd e Be olE ugom wF WgEAe
= oxge] Aelsh UEEAY Wobel = 2A G VA G Ao vhehd

§

_98_



Gl

BE WAl

2o

Hj 2ol ut

kel
T

) 24 ol

1-20, ¥ 1-333 2t}

-
it

-

5k

v

%)

4 AL 1A

12]d 4 AL JfA| ] W)

A
=

R

=1
=

(1) W
£} wol %

=

o

BE

¢+

4 AL A

=
L

1-20. s Frel w

-
it

o (e} (e} (e} (e} (e} (e} (e} o o

e ololZ|lolol=ZlalalSlololZlal~Slale|Z|lolo| = S S

_@wm D FIZO| T IZ TP NG TN T |0 e oM S Sl Sl

)

< 0~ ~ [ o x| © 0| oo | b | ™ © | b~ e e

SO < = : | =2 o~ | 2 | o N : - -

=X i 2z o) R RS el il Rerl Bl B A Y G- B S X e o ISIES NS

o

Mo | o 0 @ o N o 0 = = =)
ol 2Nl Zlolo| o =] Do 2 Tg) - Q

MMH N DN FNe| QNI QKNSR = |~ > = ARTs | S = S

_~

=)

T e <lelelel=Tlelel2elel 2 ale| el =2l a2 ]l =] o] el

w_mau TN AT T2 BN ZE| RN ZE] N FR S = F N 0| = 0| —

=

65.7% 9 °F

o]

2 AETRA
=

P
)

kel
T

=4 Ag

ARk E 213704,

-

1.

_99_

]

A

AES
A
AES
A
AES
A
AES
A
AES
A
AES
A
AES
A
AES
A
AES
A
AES
A

=
=
=
=
=
=

=
WfFEE BENAG ZAME 9 59 AEINAF

38} kel 7) W



ol i 1-12¢] 1553k npe} o] AP uEFEe A pH7F 393024 A3 4Tkl
ZEHA B4 HAa, 718 o] 287% = AukAE 61.80%0 Wl b wigkow 2
[e]
-

fRlgke] 253mg/kg = WHER AnbAom A o] etz 2 9dt

iR 2 Bk el wE 2010d € AE Al Wk 1Y 1-333 2

rx
oy
10
Jz
tm
rx
il
el
O
tm

BEHz| BEHz
120 - 120 -
B |42 50% B o442 509
100 - O S 100% 100 - 0% 2 100%
sk (8057 sk 897
= =
= 60 - = 60 -
] Kl
o4 - I 4 -
sl o sl N A
E 108 118 128 18 28 58 62 72 822 92 108 1Y 128 18 28
QU E Este
LT B2z
120 120 ;
Bp|YE 50% B8 50%
100 08 100% 100 0] 8 100%
4 80 ¢ 80
b =
= &0 = 60
K #J
EL] W a0
1 N 11771
c ;) [ .
S8 68 7 8% of 108 11® 128 18 2% 58 6% 78 8% 0% 108 ¥ 128 1% 2%

T9 1-33 MR B mEAe 9w AEAAS Wl

19 1-33% BE AP AAHFAEE vAds 50%A A P =2 AEINAlS

E yEhlen 4t 54 A= 100%A4 glAN M w2 AENAFE
wolov 649 olF {43 FAasArh RS A v AE 50%H oA THE =2
AENAFE B, FAge vA= 100%3 2= vls=23 AETMAFE 1ol 3%
o] A5 S"olA TEZA FA YA 7 =L AEMAFE BT 8Ll ALENA
T7F FEATHIF 98 ~ 109 el BEMA T ol

7z R B A BEINAS Mol A F-A ol e AN E,

011

il
2
juit)
-x
1>
il

’ H ’ ’
AREEE o BA ey nAE 0%A s D, AR, BT,
APEFE <02 % tebdvh a8 e EAY 100%4E P T 2ol Aur
AE, ERE APRAR AAEEE S0 B B ok nAgZ Aes) 4w
ol Be TS MAA e Aoz Amdrh

- 100 -



(@) W= 2 EgAE QW 1A A5 W
WoFE W EoFdele] wpE 2w wARAISe WeE g 1-34sh 2

A=t
[ S )

rx
i
-
il
il

A
FAE Eogp Eogp
50 - = 30 A o
B ME 50% B ME 50%
40 A 0|4 E 100% 40 A O] = 100%
<+ <k
ﬁ 30 A ﬁ 30 -
= =
= 20 A = 20 -
L] |
10 A l 10 -
: In L B - g s woll ol e
S8 68 7= 88 92 108 118 128 18 28 S8 62 72 88 92 1028 118 128 18 28
ol A —_—
AULNE Eogp =g e Eogp
50 4 50 -
B 42 50% B2 50%
40 - 0|%4E 100% 40 - O] 4E 100%
<k <k
= 30 A = 30 A
[ Z
= 20 4 = 20
| |
10 A 10 A I I I
o - —LI_I_ 0 o,
S8 62 72 88 92 108 118 128 18 28 S8 62 78 88 92 108 118 128 18 28

DY 13 R 2 R 98 A v

S 1-34% wE W] wek AR DAAAFE M HAFAE 66714,
e NOA, AT 2170, EFE 12042 sl A wol A A
2 e, 4dRAEe A9 mAR 504N M Be TANASE HAT T
Aot M BE 100%A 2= w5 DANAFE How AERIFE] 4¢
2 100%14 713 wel wASHAT FA sk BFUAEAY 50900 A WEF 1A
A5E wgch VRN A AAFE P BEA 50%, vVIAEA 100%, 7
¢ #o ehgrth TR 49 A, AEAL 100%, P|BEAL 50% #OE
SAAARY A e

7GR 9 AW DAAAS WEd A AT EFE, YUE

A RAE Foz i JEigten, nAE 50%A AT dAE AtdgEE Akg
BAE 338 $o7 =7 gl V@g 100%°1 A= GutAE Aduze 38 AL
PRANE F£o2 =7 e

- 101 -



kel
T

th) 4 ol

1-21, ¢ 1-359 #th.

(cm)

I
MﬁewOOO
o
FISlolo|o
Plinln| ol <
AN ||| MmN
—
Plolwln|lo
—| @B =B
—
Plolwln|lo
o| P B =B
—
I
25| 5|33
I
RIS
I
| 2| o0 15|55
I
Pl oleo|s|g
<ol 8
HTIL\LQ,_W_.VH
| | | el
1FL1FLO
<R

(UW)fAE R

ZO
ez

FAe 4

i3

=
)

LRI
T gz vEht wjgEst el

=
=

1-21, ¥ 1-35

-
it

A5

>

wnelew 109744 sl AveEkrt 109 o

AT 119 o] Fo

109 7HA] A7

of A 4%

tol 102744

S

thrl 8~9¢ A

o)
5

3]

=
QL

zokow 6€5-H 10€7H4] H

FeF 71

o

]

(e}

&

Y

- 102 -



o] Mg ¥ 1-22, 19 1-363 Zrh

X 1-22. ESA ) A H)
(cm)
EdAE 64 74 84 94 109 | 119 | 124 14 2
232 27 27 29 35 35 35 30 0 0
nAE 50% 12 19 34 41 45 45 25 10 10
) A5 100% 23 37 49 54 60 60 25 0 0

70

60

50

(cm)

0
K0
0

F

30
20

10

*x 1-22 ¥

40

u R el =0l4=50 5O = 100
6 78 8g og 108 18 128 1g 22

29 1-36. B Y A st

219 1-3600 A B HAEHE 100% > WAEAT 50% > FAHE ¢o

;
2 e s Aot A 99e nAs Aoz Az

TR el A WstE AW 6~7de AAIA @9ka 8~997A] A
- Aol HEdon mAAEAE 50%M= 685H 10874 s sk d%s
wolew I 5 743 84 Afolel we A st vA=AE 100%0M = T AE

60cm= 713

e

B2 AFFS BAI 6€elA 1197HA] FEd] Ao 6%4 7

Apolol 7b4 ol s,

- 103 -



(3) H}FEAE Y Wl
BEF T vGE 2 EdAEd € A WEE Avrd vF ¥ 1-26~36
o 29 1-45~58% Zth wEg 9 A o =
BFRAANE o] F aLabste] ©f o] EQle = vk VIR A AYHo A hEA
sk Eolr, Tz = !
g AEE FF AT EAGF glojx
s}

1
Soko] AW E 9l & ool dvta dAddd
7h sEy dete] e
Al detolefe] mjgE 2 BEdxgd dd A Wsk= § 1-23 249 1

1-37, 383 2t

3 1-23. dEidetel e ke B B 2010d € A W3

Hl S = EFA = 64 74 84 94 104 114 12€ 14 24
12 8 8 9 9 10 0 0 0 0
AEFAE | BAE 100% 8 8 9 15 15 0 0 0 0
" ABE 50% 0 7 16 23 30 30 0 0 0
12 1 5 26 31 35 35 0 0 0
AEREZFE | PIAE 100% 1 1 4 6 7 7 0 0 0
" ABE 50% 6 6 13 25 25 25 25 0 0
12 23 23 24 25 26 30 0 0 0
YN E B ABE 100% 8 10 22 35 40 40 0 0 0
" ABE 50% 10 15 30 36 40 40 0 0 0
12 12 12 13 15 15 15 15 0 0
EHE B ABE 100% 17 17 18 19 19 20 0 0 0
" ABE 50% 7 18 22 28 30 32 0 0 0

- 104 -



45 -

40 +

35

30 -

25

(cm)

20 1

0
KO 15 -
20

10 -~

=

0 i

22
=] =m0 =D =X = =T =G —t—x10 —E—X1 w12 ==l *49
note) X1 @ AERAE + FA g X2 FEFAE + o[AE 100%, X3 1 AEFAE + A E 50%

X4 JHETE + FAE, X5 AFETE + uAE 100%, X6 FHAEFTE + AR 50%

X7 G¥H4E « FAE, X8 @ YWHAE + vl AR 100%, X9 GHHAE + vl 2 50%

X10 é%i + A, X1 ERE ¢ AR 100%, X120 EFE + 042 50%

1-37. sl debol ef~ wFE 9 EdAeld 201090 €8 AT W
¥ 1-239 7 1-37% uw s detel e wYEy AFe AR > 4

YEZE > EYE > AP Ee] $or vehdon EgAY 4F%e AURAE
o] A4 mAE 50%A ol 7 B S shlaL, ARHETEY A FA A
7h w2 AAES Bolod, I ES A vAd=AY 100%9 vl A=A g 50%00 4]
Aol B 2 b A EA THE B2 Ade o R EdAE v AEA
ol e v &2 Aoz deEy etk d¢ B vAE Ay 50%004 7+
B AS BAdv

- 105 -



§ 124 Ay etel e wgE 9 wekAed 2011d 28 A ws
Hj S E EdA 39 | 49 | 549 |69 | 7€ | 8¢ | 949 | 10¥ | 11€ | 129 | 1¥ | 2¢
T 0 0 0 0 0 0 0 0 0 0 0 0
AFRAE | vAE 100% 0 0 0 0 0 0 0 0 0 0 0 0
U AE 50% 10 21 34 90 90 90 90 15 16 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0
AL RFTE | F[AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
o AE 50% 0 0 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0
IS E o] AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
U AE 50% 0 0 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0
THE o] AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
o] AE 50% 2 7 11 15 45 60 60 60 0 0 0 0
20 -
70
&0 \g&*_:i\.ﬂ—wx‘;i
; \
50 / \
E ;” \
;‘ﬁg 40 f. \1
o / \
30 r_I
"-'.
20 - \
1".
10
0 - % i = =
32 42 58 62 72 g e 108 118 128 12 22
——x1 -3 X7 X%

FE + [ AE 509%

1-38. Jﬂi’ﬂﬂ‘”ﬁ} 11€Hi HH%‘:E B o‘:ﬂﬁlt‘ﬂ 2011 49 A%

o 2011 A detol g ae] BAS
B 9 dubgE AR Agkom dubgEd nAE 50%=E X g 2
7Hd Bol st o AR FA oA 32em= A whH

NAE A A egkeh ARLAE) 3 AWMFEsh AR

ﬂll

oir“ﬂ

5}

EE ERIRE R
BAEAN T2em
s A2 100%
v A= 50% ] ] 5t

YA 60em= 7 wol AAElal A A 16em, M= 100%2 A2l =

- 106 -



e
B, ART AR AW AASATh o) AvyEel APFAEY A8 472
oE e uo wga mod vEe] g Witel 4ol 43% & Uty #a
A Yedehol e 2t MgE 2 EgAel QolA ANHoR Fe YKE

HQubsl oA = g Aoz HolA)

ST MigE 2 Exed gy A W= 3 1-25, 269 29 1-39, 403
2}

¥ 1-25. EF AT agdE 2@ BEokxyd 20109 €9 A W3}

Hl S = EFA = 64 74 84 94 10¢ 114 124 14 24
A= 11 11 15 25 25 25 25 0 0
AR E B AB-E 100% 5 14 22 24 25 25 25 0 0
" ABE 50% 9.5 9.5 17 20 30 30 0 0 0
A= 0 0 0 0 0 0 0 0 0
AHETE " AB-E 100% 4 6 16 18 20 20 20 0 0
" AE 50% 4 7 7 7 7 7 0 0 0
A= 27 27 29 35 35 35 0 0 0
YL E " AB-E 100% 3 15 21 28 29 30 0 0 0
" ABE 50% 7 19 27 33 35 35 0 0 0
A= 9 9 9 15 15 15 0 0 0
EHE B AB-E 100% 23 23 28 28 28 30 0 0 0
" ABE 50% 6 7 8 8 9 9 9 0 0

40

30 -

25

(cm)

i 20 -

K0
) 15

|_

10 -

=] X2 =3 X XD =8 KE KT X8 —— X0 =10 X X2

- 107 -



note) X1 @ AERAE + FX g, X2 1 AFFAE + oA E 100%, X3 4"
ETE + HAE 100%, X6 : FHEFE + w[AE 50%

AFAE + wAE 50%

X4 APEZFE + FAE, X5 kER Al
X7 A9 E + X, X8 1 N E + rlAE 100%, X9 YHHAE + a[ A8 50%
X10 : EFE + B, X1l EFE + o[AE 100%, X12 : TFE + o[ E 50%
2% 1-39. BT wgE B Bk 2010d € A W
E1-259 29 1-39% Wy EfAF 20109 FEE AFHe dwbdE > Ay
FAE > E3ME > AHEZTE £o0% ey o EAYEEZE AHEFTE FH
ARE e skl URHEE FAE 9 v A=A 50%lA TP e ARl vE
Wk BT 4 vE adEdd T ARE nyow dnEdAN A% FL
S B
& 1-26. 2 AT WGE 2 EHEE 2011d € A w1
Y& EA g 34 | 4€ 54 64 | 7¢ | 8¢ 94 | 10¥€ | 114 | 12¥ 4 | 24
A 2 3 7 10 14 15 17 23 26 30 30 0 0
AFRAE | uAE 100% 2 7 13 20 22 22 22 0 0 0 0 0
U] A& 50% 5 9 16 25 28 28 0 0 0 0 0
A 2 6 10 21 43 60 60 62 65 0 0 0 0
MERTE | vAE 100% 0 0 0 0 0 0 0 0 0 0 0 0
U] A& 50% 0 0 0 0 0 0 0 0 0 0 0 0
A 2 5 7 11 15 40 60 60 0 0 0 0 0
YU E T A& 100% 0 6 13 22 30 42 0 0 0 0 0 0
U] A& 50% 5 17 35 52 &0 &0 70 0 0 0 0 0
A 2 0 0 0 0 0 0 0 0 0 0 0 0
THEE U AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
U] A& 50% 0 0 0 0 0 0 0 0 0 0 0 0
o0 -
80
70
g
i
0
0
g 49 3 62 72 g ] 108 18 128 18 28
=1 =3 == (3 =4 T X8 bl =112

- 108 -




note) X1 @ AHHFAE + FA g, X2 AEFAE + q[AE 100%, X3 @ AHFAE + uAE 50%

X4 A-EREFE « FAHE, X5 J-EEZE + v[AE 100%, X6 : JERFE + vAE 50%
X7 QU E + F3E, X8 1 VA E + HAE 100%, X9 @ A E + vAE 50%

X100 TFE + Ay, X1l EFE + uAE 100%, X12 : EFE + q[AE 50%
8 1-40. EY 2~
¥ 1-263 19 1-408 HWH BT 20119 AL 471A] wUE AR E A
WEFE, VAR, EFEAN 25 Bgsvh 24 MgEe] 43Fe dvE®ROem)

y = 12 O [} =
> A HZE(66cm) > TP E(Bem) > AFHFA E(30cm) o2 yERT B nAE
ol QojxE PN E HlAlE L0%A oA 7Y ol AFIY o AERETES
vl A=A 100%, 50%0lA = st @ekal SFEAAME T F v AE 100%9

Al ABEA] 9 gk

EdadE Huydete]l 2t Zo] Hubgh EkolA #H AEke Ao® UEY A
Fek Al golu FEA Huto] AL 5 AS Ao®
SHANE B AFE Al detol Lot vz FA R A 2E Zo] BF A 35
o] UEty e 2Fe AFS welste] Aol Y dFE vARE A4 A
Fosjor & Aoz WA

=

o

-
1.

]

N

- 109 -



(v} 91 ej ol s
gein e ze) Wk 9 wgAed 9@ A9F W ® 127, 8% 1%
1-41, 429} 2},

E 127 fpgeHastel s wdE B R 20100 9 A s
Y E LRIE 64 | 74 | 84 | 9¢ | 10¢ | n¥ | 124 | 1¢ | 29
FA 2 0 0 0 0 0 0 0 0
AYPAE | PR 100% | 0 0 0 0 0 0 0 0 0
g 50% 0 0 0 0 0 0 0 0
FA 2 5 8 9 9 0 | 10 | 10 | 0 0
AYEFE | PR 100% | 0 0 0 0 0 0 0 0 0
g 50% 0 0 0 0 0 0 0 0 0
FA 2 0 0 0 0 0 0 0 0 0
YNYE | vAE 100% | 0 0 0 0 0 0 0 0 0
Pl AE 50% 0 0 0 0 0 0 0 0 0
FA 2 0 0 0 0 0 0 0 0 0
EHE BlAE 100% | 14 | 37 | 49 | 54 | 60 | 60 | 0 0 0
sl AE 50% 0 0 0 0 0 0 0 0 0
70
60
50 -
€
B o0
o
K0 30
Ed
20
10 - y ‘ e » 9 L
0 M
] T2 22 32 108 118 128 12 28
=4 x1
note) X1 @ AFRAE + FAE, X2 AHRAE + = 100%, X3 AHFAE + o= 50%
X4: ARESE - FAY X5 AUESE « A4F 100%, X6 : FREFE + w 4R 50%
X7 dEE + B2, X8 1 dHAE + ngE 100%, X9 : dUEE + "8 E 50%
X10 © EFE « A, X1l @ EFE + 7HE 100%, X121 EFE + t[HE 50%
T 141 i Eagtel s MYE ¥ EgAE 20108 €9 AY W

- 110 -



10096 =

=

I

At trz7]

il

°
pad

FE v A

=+ U gE 50%
o] A

CAEEZE + 0 AE 50%

AYFE + B AE 50%

EHE + vl YE 50%
E¥Aed 2011 €4

X11
=13
5

1

A
2~

)_:,L
Srreo At A

A

X

111

=1

xe

E o+ o E 100%, X6
FEoA 10dem=z 714

TAE + o AE 1009%, X9 :
E + uAgE 100%, X12 :

AFRFAE ¢ v = 100%, X3
2010

1
|

Bra2011d 98 2 B E}o

1.

H-1}
E
o]

=
=

shaiel.

E + A, X2
(&)

b
,UF. oy 0mc0000000%0000
A ES
b
ny o %0000000%0000
,UI <0 —
s
— =0
0 < Gl o0 =
~o o | olo|lo|lo|lo|o|c|R|olo|d|o
X \WE = —
=0 W
o 00 [op)
s . 0@000000060090
= —
g = P lololololo|loc|lc|@le|e|R]o
N o0}
B
ok il Plo|lolo|lo|lc|lc|o|Rle|o|R|lo
O
ke ﬂ%l _
a Ho %0000000%00%0
©o
o = %0000000@00%0
il "
. pul —
o 5 S ISR S R RS K] el A R R
< —_
o
o = T olo|lolo|olo|lo|wlo|lo|lac|o
)
w <
.OE ‘OI o o o o
o o S| 182 (1212 (182
™ S| R S| R S| R S| R
0 N ﬁﬂlmﬂlromwlromwlroalro
L L L L
=0 o G P L R T O o et IR T
i e e s R E S e A S : : :
o} i =P =R O|E|F| O|F|F e e = 2 g g
- \mo — =
HR
o 1 ” U
_—
= x|y o= Ao 8 r
&M n_é 50 - B oy ol
X — | = G o = el
= el = ©
= ez

E o+ Zalg, X11
a9 142, B o] s YR

1
|

X
k)

E
1-28% 18 1-42

Lo At A

et

X10

-
it

note) X1 :
1.

0.
H



A2 e Dol At AAE Ao epyk
(2h) ApEhel el )
Aol A o) vl 9 mkAeld 94 4GS WEE ® 1-29, 303 217 1-43,

449} 2ot

3 1-29. AFzEhdlo] A Ml E B O EokA e 2010d € A W3

Wl FE B g 64 74 84 94 104 | 119 | 12¢ 14 24
A2 0 0 0 0 0 0 0 0 0
AgRAE | uAE 100% 0 0 0 0 0 0 0 0 0
u B 50% 1 4 8 9 10 10 10 10 10
A 0 0 0 0 0
AFEFE | UAE 100% 0 0 0 0 0
u] Y B 50% 0 0 0 0 0

—
Do
—
Do
—
w
—
o
—
o

A

oo |Ic|Ic|ICc|ICc o |ICc|C
oo |Ic|Ic|ICc|ICc o |ICc|C

G E A= 100% 3 3 4 5 0
A E 50% 15 15 4 6 7
FA = 8 15 21 26 30 30
ZRE A= 100% 7 13 16 21 24 24 24
v A= 50% 0 0 0 0 0 0 0
70
60
E
& a0
0
Ko 30
31
10
62 72 a2 o 108 118 128 18 2¢
%3 X7 X8 ®a ®10 K11
note) X1 @ AHHRAE + g, X2 AFRLAE + a2 100%, X3 AP FAE + uAE 50%
X4 AEESE + A8, X5 AHEFTE + 1 AE 100%, X6 FEEFTE + uAE 50%
X7 GHHEE + FXg, X8 1 AR + 1 AE 100%, X9 ¢ ATAE + oA E 50%
X101 EHE + Fxg, X11 @ EFE + 9)AFE 100%, X12 1 EFE + oA E 50%

b

2 1-43. ARAErH o)A WG E F Eqkx e 2010 €8 AR W)

- 112 -



i a T
ajl ES ,.,maﬂ
o|lojlo|lo|oc|lo|lo|c 3 il
ﬂmo ﬂVINro
0 ﬂllu
- " S s R & E
<L o|lojlo|lo|oc|lo|lo|c R 3 ~ oY
0 EO
i A ol
i w8 F -
L0 o) = - X i oK
e olo|lo|lo|o|c|e|B E g © ¢ E
+ R
] * o)
. . I A
K olo|lo|lo|o|o|e|B T e T o 0 B
il o IR S o o
= o
K 2 = }L}LJr\mE 1FL
9 o|lolo|lo|clo|lo|B Aion <
.\.\.\\\..\\ cOE o W
a o =
o
50

1-30. Ak2EEol A HigE 9@ Ekxgld 2011d €

-
it

—_
(o]
g
. =
I =
S olo|lo|lo|lo|o|o|R s . o B
y%gz ~
g 8 = g o o
. : == g X
K oclo|lo|lc|lc|o|eo|l ugugo%%ymi = =
L %_ M%ﬂcm = .
- = o —_~
5 oclo|loclo|lo|lo|le|T o ++mou€LE,M ,HHMI_IL
= 0
EEHWH iA
it — Sl
ra A_lzoJruuu )
= olo|lo|lo|loc|lo|lo]| - HTEE+] ~ E
2g24%  p d
u <m0 _
= === k=1 =1 =1E= ool W R Hl;or
ail X,XSMH_% - EK
N L % o5 R A 3
z Blw| S| B|w|E|B|=| |3 R R N
e WO =9 ™m| =[] =] E;i 7 X —
I uﬁﬂﬁuﬁﬂﬁuﬁﬂﬁuﬁ a ufmﬂmﬂ. <
0 Ay Ay Ay g + A =
| | zo| =0 | PH| =0| 20| | 20| RO | B | 0| =0 —s Eml+qu_j o
= =B =T |=|F & 2 8 8 8 8 8 8 8 8 °© Ty T N
HTENJL il ,AL
o £ om W ﬂl
U R o B =
i m & | K N
4 Ao o 1M - ~ _‘_{Io_ﬂ
59 22! ~ ol m47m —
M_DH el s ;Ot Mo M ‘wiL
~ o ) Wi
< 2
2 e

E9 A% 90cmz 71
Ao =z e

il
=

pid
R

P

o] At

-

50960l A 5k A8
22 gu )

113 -

=L
1.

=

bol LGAAE Qo] A7 29ow, 6~109 3ol 3

e 7}

<]

-

1.

Velel 35 v
slel %

R

=
-

E9 A% 60cm=z 7
[e]
o

7

ApzEpd| o] 7] €]



() o]
geole] wjdE W Bkl € A W= 3 1-31, 329 1¥ 1-45~1-469
2},

F1-3L kR ¥ =R d sfgole 2010d dE A W

Hj S E EFAE 64 74 84 94 104 114 124 14 24
A 2 0.3 0.3 0 0 0 0 0 0 0
AR A E U] A E 100% 0 0 0 0 0 0 0 0 0
U] AE 50% 0 0 0 0 0 0 0 0 0
A 2 0 0 0 0 0 0 0 0 0
AMEREFE U] A E 100% 0 0 0 0 0 0 0 0 0
U] AE 50% 0 0 0 0 0 0 0 0 0
A 2 8 8 18 30 30 30 30 0 0
YRS E U] A E 100% 2 2 4 6 6 6 0 0 0
U] AE 50% 4 12 22 23 25 25 0 0 0
A 2 3 4 5 5 5 6 0 0 0
THEE U] A E 100% 0 0 0 0 0 0 0 0 0
o] AE 50% 0 0 0 0 0 0 0 0 0
40
35 -
30 -
’E 75 -
&
aj-o 20
K0
) 15 -
10 -
5 -
D —
CE 7 EE CE 102 1 122 12 22
=7 ®8 x9 : *10

X101 EHE + Fxg, X11 @ EFE + 9)AFE 100%, X12 1 EFE + oA E 50%
2010 o B W3t



3 1-32. Wik ¥ =R d sfgole 2011d dE A W

Hj S E EdA 39 | 4¢€ | 5¥ | 6¥ | 7€ | 8¥ | 9¢ | 10¥ | 11¥€ | 12¢€ | 1¥ | 2¢¥
T 0 0 0 0 0 0 0 0 0 0 0 0
AFRAE | wAE 100% 0 0 0 0 0 0 0 0 0 0 0 0
o AE 50% 0 0 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0
AL RFTE | F[AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
o AE 50% 0 0 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0
IS E o] AE 100% 2 10 16 22 40 40 60 60 0 0 0 0
U AE 50% 4 14 23 35 50 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0
THE o] AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
o] AE 50% 0 0 0 0 0 0 0 0 0 0 0 0
70 -
60 -
50 -
£ 40 -
‘_:i-;
S 30 -
20
10 -
0 -
33 42 58 62 72 =] = 108 118 128 12 2=
8 e

b
=
<o
rlol
otk
it
+
4
R
e
b
—
—
b
o
it
+
A,
o
il
—
<o
<o
X
b
—
[\l
ol
gt
Lo W
N
A,
o
il
ot
<o
SN

a2 1-46. o] wiFE H Ekxed 20119 98 A W)

¥ 1-329F 2% 1-46e X 2011Y wigE 9 EokxEd dgele € e A
W RO A R ARSI EdA gl = v Adw 100%7F 60cm®= 7Y Bol Ao
v AE 50% A 2ol A= 47cmZ 7 Bl &g

oo A dRbFES} TFEAAMT A2} HgolE A4 uf mjFE A F2
glof & o= dAddrt. $H FHPo|= 6¥~84 Fol Iof nPgoEE Fria Hd
Saa=

- 115 -



(o) @)
9 EgAest 34 43 UAE 9T Solur] AT FAee] A
Wsl= 3 1-33, 349 19 1-47, 489 2}

133 viYE 2 2 IFAge 2010 € A W
WU E B 64 74 84 94 104 114 124 14 24
T2 2 0 0 0 0 0 0 0 0 0
A E A E T AE 100% 0 6 6 7 0 0 0 0 0
A E 50% 3 3 4 6 6 7 0 0 0
T2 2 6 8 13 18 0 0 0 0 0
A ESE T AE 100% 0 0 8 19 25 0 0 0 0
A E 50% 1 1 3 4 5 0 0 0 0
T2 2 6 8 8 8 0 0 0 0 0
YRS E T AE 100% 9 16 21 23 25 0 0 0 0
A E 50% 12 19 34 41 45 45 0 0 0
T2 2 85 85 85 9 10 0 0 0 0
e T AE 100% 5 5 0 0 0 0 0 0 0
A& 50% 6 12 13 13 14 15 0 0 0
50 -
45 -
40
35 -
E 30 -
g0 22
;g 20 -
15 |
10 -
5 Pr.
D I
6 72 a2 oz 102 11 1% 12 22
=0 =3 ] e xE =8 XE T X8 xg ==x10 =11 x12
note) X1 : AP RAE + FA g, X2 AHRAE + u[FE 100%, X3 : AHFHE + o|HE 50%
X4 APEZFE + FAY, X5 AHESE +~ u[AE 100%, X6 : 2HE=EE + o[ HE 50%
X7 A E + B X8 d¥HAE + u[AE 100%, X9 @ A E + uf A E 50%
X10 : EFE + B, X1l EFE + o[AE 100%, X12 : TFE + o[ E 50%
g 1-47. AR wjude 2 E%ﬂﬂ%ﬂ 20100 €8 A= W3

¥ 1-333 2% 1-478 HUvigEE Ao AR AUk E > AHETE > &
PE > AR e Fo2 yelyth B ed A AN Ee] Bl AE 50% A

=
A 4bemi Al M BTk @ AR A A= RS s &skth

- 116 -



E 13 e 2 kA Aele) 2011d 9 AR W

Hj S E EdA 39 | 49 | 5¢¥ |69 | 7€ |84 | 9¢¥ [ 10€ | 114 | 12¢¥€ | 1€ | 2¢
T4 0 0 0 0 0 0 0 0 0 0 0 0
AERAE | v AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
v A& 50% 0 0 0 0 0 0 0 0 0 0 0 0
T4 0 0 0 0 0 0 0 0 0 0 0 0
AERZE | U[AE 100% 0 0 0 0 0 0 0 0 0 0 0 0
vl A& 50% 0 0 0 0 0 0 0 0 0 0 0 0
T4 0 0 0 0 0 0 0 0 0 0 0 0
ddE | BAE 100% 2 10 16 22 40 40 60 60 0 0 0 0
v A& 50% 4 14 23 35 50 0 0 0 0 0 0 0
T4 0 0 0 0 0 0 0 0 0 0 0 0
THE v A& 100% 0 0 0 0 0 0 0 0 0 0 0 0
vl A E 50% 0 0 0 0 0 0 0 0 0 0 0 0
60 -
50 -
‘ﬂ,«\-ﬂ_
l,r'." N\
40 - 5 A,
. / / e
g / \,
Ed f-:’ / o :
e ¢ /) A
10 / /. -—/
. _?_"""""’—.’:.‘-
R 2 / ; ¥ T —
38 a3 EES e vES EES EET 108 118 128 19 23
-3 ——xa —#=X5 X8 X9 - X10

note) X1 @ AHHFAE + FA g, X2 AEFAE + q[AE 100%, X3 @ AHFAE + uAE 50%
EFE + FAY, X5 AYEFE + 0|42 100%, X6 1 HFEFE + v YR 50%
% AuHALE ¢ EAE 100%, X9 1 AYHEE ¢ R AR 50%
X101 £FE + FAY, X1 EFE + 042 100%, X121 EFE + 0 E 50%
19 1-48. IR MR g E%‘:ﬂﬂ%‘_ 2011 € A=k W3t

zal

E1-349F 19 1-488 HW 20119 ®gE ¥ EFA e el A wikE
¥ 2o egEY AT WHis WS EGOem) > AFREAEMA8em) > EFE
(4lem) > AR EZFTE(26cm) T2 2 Ve ES v AE Aol A= #AE 100%A €
> g > v AAE 50% £o= e

FAE e A9 2010383 2011d 2E wjdE N L AFS vo] Hukdk mEoko|u
Ao =g o7 AME 7HeEitha dheE Tl

o

r P%

#l

- 117 -



(A Aol

e R BEFHE Gl ARl wA= d%e dobrly] A FAele] W
A Weks E 1-35 369 19 1-49, 505 2t
E 1-35. MFE 2 2gAed gaole 20100 9 4FF W
Hl S = EFA = 64 74 84 94 10¢ 114 12€ 14 24
A= 13 38 81 120 0 0 0 0 0
AERFE | PAE 100% 15 25 69 92 100 100 0 0 0
| AE 50% 24 56 81 127 24 0 0 0 0
A= 28 34 147 210 30 0 0 0 0
ArEFAE | P AE 100% 15 29 45 56 60 60 0 0 0
A E 50% 3 3 15 35 40 40 0 0 0
A= 10 10 10 10 10 10 0 0 0
YA E " AB-E 100% 11 36 58 63 70 70 0 0 0
B AE 50% 17 33 58 75 100 100 0 0 0
A= 16 41 76 108 120 120 0 0 0
EHE B AB-E 100% 5 23 56 62 75 80 0 0 0
T AE 50% 18 46 61 89 104 110 0 0 0
250 -
200
_. 150 -
g
&
i
= 100 -
30 -
o \ 4 F -
68 78 88 98 108 118 128 18 28
=1 =l =3 =emNA =S =86 =T X8 X9 =+=x10 -E—X11 =—4—X12

2% 1-49. FAol 9] wigE B EokA e 2010d € A W

¥ 1-359F 1§ 1-498 B mgEd wAolo] AL 4
EFTE(027cm) > EFE (120cm)> AW E(100cm) o= =k
2A & Ages Aow yEuth EYAE AGS AEFAES Fx
ArfeFol 7ha ol A v dubgES] FAH P 10emE A AEEFE HA

=

- 118 -



i 1-36. MR ¥ BgAEd @Agole 2011d dE A W

Hl S = EgAH 3d | 4¢ | 549 | 69 | 79 | 88 | 9¥ | 10¥ | 11€ | 12¢ | 1€ | 2¢¥
A= 0 0 0 0 39 87 | 138 0 0 0 0 0
AEESTE | 9AE 100 0 7 28 46 7 | 107 | 86 0 0 0 0 0
P AE 50 0 0 15 32 57 5 0 0 0 0 0 0
A= 0 15 53 8 97 | 113 | 110 | 10 0 0 0 0
AERAE | 7AE 100 0 5 11 23 94 | 150 | 38 31 0 0 0 0
P AE 50 0 9 21 48 67 86 0 0 0 0 0 0
A= 0 0 7 9 38 54 37 0 0 0 0 0
YA E " A& 100 0 11 23 58 62 67 0 0 0 0 0 0
P AE 50 0 7 35 79 | 135 | 109 | 78 0 0 0 0 0
A= 0 13 21 39 71 98 69 0 0 0 0 0
EHE v ABE 100 0 8 27 63 97 | 138 | 120 0 0 0 0 0
T A E 50 0 18 27 44 78 | 105 | 67 0 0 0 0 0

160

140

120

100

80

o Eekem)

0 - o —
128 18 2Z
=1 =YD —dre)3 =HeX4 =H=X5 =8=XE ==X =——X3 X9 =+=x10 =E=X11 X12

29 1-50. FAole] wikE ¥ E=gxed 2011d € A W

B

1-363 19 1-50< B 20119 widE 2 EdA e wAole A %3]—7‘3 o}
2. H%]:E‘ﬂaﬂ Ak Aeks AEREAE(150cm) > EHEA3Rcm) > AHHESFE
(138cm) > YWHYE(135cm) o2 YEET B vAE AedAs= ﬁ%l‘%’ﬂ.lf._ ] A

& 100%A 2] 150cmz 7Hd B2 A4S shlal AN E FA A Sdem®E VP A
Ax-s Bt

gAgole] B¢ B wEFRAA ZF Asoew Aol 3 Al thE Aol EAfo
GBS ol BAEA Hshs Aol vElwt welA] @l Q¢ @Al Fuvtow
=3ke A wE =37t 7| E Y uE A S AAd A Foeol & Ao=
gty ggd Fxo) AE 2 TS 2AREA3 Ay o xF A dee] 1y

2, B AT, BB aselxs T oAl dete]afaet EHATFY A Ee wdE

dlo
_\7\_1‘

—_

—_

- 119 -



o

w

—_

<
!

o
o5
<R

U

w

—_

<
!

o
ﬁo

SR

o] A% o7} Mg L2 AAS Hdew s}

=
)

[ A A

x| B3E

[
=

2

pais
=

FA AEA e

v FETL def

1-12

1-11

1-10

E+v A& 100%

YRS E+U A E 100%

1

e
-
TH

<

A

E+vAE 50%, 1-6 :

IH g E+uAE 50%, 1-9 ¢

PR A e, 18

Elsel

d

1-7:

E+vAE 100%

1.

=Y

E+v A& 50%, 1-12 :

Sk
H

29

THE+FAY, 1-11

K

AR 1-9, )

- 120 -



2-11 2-12
2-1: AL EFEEAT, 22 1 AP EZEOAE 50%, 2-3 1 ALEFETAE 100%
2-4 1 AR A ELRA Y, 2-5 1 AR A EUAE 50%, 2-6 1 AT E+U[AE 100%
2-7 1 YMAELF A, 2-8 1 Dk FEIAE 100%

2-10 1 EFE+FAHY, 2-11 1 £7F

=
ARZL1-10. Wik R A stEd e e

- 121 -

I E+R| A E 50%, 2-9 0 gyt

FEAU AR 50%, 2-12 1 EFE+TA

100%s

o e 2L



D EREAFAY, 311 s &%

AR RFEAFA Y, 3-2 1 AERFETAAE 50%, 3-3 1 AHEFEAE 100%
AR B A ] 3-5 1 AR A E4m A E 50%, 3-6 ¢ AT A E4m s 100%
DM ELEA ], 3-8 1 A

I EAT A E 50%, 3-9 1 GHdE+TA

(e}
FEAU AR 50%, 3-12 1 EFE+TA
ARZ 1-11. wiekEd 2 Xgd o

N

,_.
o
2
EN

- 122 -




ARRL 112, b AEeE dA R

- 123 -



juze]

il

o
s

—_—

<]

B/
olo

o
o

ol

ad

g7 =

A

a7

7P AT

°f

=
=

100mm 7t4 2] 42 H

—
o

tolom RG-S 2y

r

3670 2~ (3%

NAE

24

fo] AaA W v

G

==
=

19 1-5134 zr}

| =

7

2011 49

a9 1-51. ZAMAEA|

ﬁo
T

_EE
=0

] A

A
A

29

AR 1-13. A5 A H

- 124 -



B} & (AR B 0] A])

&5~ ol),

4

s

0 2Rgol: Save] &

shol =

2402 Mg

s

1Y

Joi s whebE o] 41

S

BN
T

o

oh) Wi Freel =4

Ho

%

~20cm Abolol Al =)

Folet.

2 o] 2A

o)
=

) AaREe A

of & A

=sp7RE W &

1l 4]

3|

EE

of o]gskaivt. 444

J

44

ato] &

E A *

2

o 44

=
=

B}7|uke) A7)e] Bt

=
=

nx

- 125 -



up) A 2 24
® 1-373 o] MiGES} HE
9] A= 20119 5495 2012

d

2 AAE 42

4714 G g 7

- 126 -




B OAx

3
=

1-37. 213

x Mo | w w Xy
S|z 422 ol F P ot R
=0 X! = X ol o | o) J%E ol
s oy s oy T oy T
= q = A ol A T el
X X X
— N ) o — N ) o ﬁ — ﬁ . ﬁ o o
G et oo B RCR T I T A s i
) ) ﬂm )
= s W - = s W o U I ) pis
N A N A7 ) DA A
X X X
wlo T8 s wleslea|d |8 8|l
2D m | Y wlEElEeln S E s
)] )] ﬂm )]
HERRE: S e R PR E S
= = o o o A
~x ~x ~x
™ © o S — N

-
it

44
- 127 -

Al

ARl 1-15.




(1) e A= W)

gejgo] A4 wFEs)t A4 Agel vAE JFE BAS) 98 43F A
2 2AS Aabe o 29 1-529 2k
120 -
AEE LIETE msgle
100 -
80 -
E
O
~ 60 -
0
K0
<0 40 -
20
o
Ee=| = o= 72 gE 98 108 11 128 12 28

5291 2rh AAe mEe gl AdE > £

MopE 9w AR e g 1- )
> Qubge sow U} dulAgelAe the A%E Jepidt. Adgse] 49 4
814 79 Aolel FEe AR 71021 e Mo wolow =3 89

ATl 89 o] FFE = Aol @%9}@4 5%% 64 A}oloﬂ 19em 71 wol 4%

aholvh dnbdEel A 73 84 Al 16em= M w2 S WA

- 128 -



(2) 154 AR Hs
(71 o]
Wi eI A A3 A& Ao uAE AES Lolry] fdte] segole] ¥
S vwst Ays a9 1-533 72}

&
O?:,

X
ol

B ——NEE  maus sys
25
20
e
S
%0
Ft]
10
5
0 FY b =3 i it n—
42 5E 62 = = 9 108 11 128 13 28
% 1-53. HgE uE sfole] A A W)
29 1-53S B gjole AAe E3E > AYE > dvidE fo7 eyt
s ggole] ¢ AHENNAN 7EIA] BAE sieprf 89l A EAvhrF 129744 A
o= yEgTh IR ES] AS 49 5Y 8Y7H AEsA T 99 o] Fel Aol |
THES] AF 7E7A AT 79 o] Fel Aol HEE AR XA

2N
32
(o
2

s 3

o
rir
poi
(o
f
=
Bu)
3
)

- 129 -



s egol A

Zl 1-16.

A

() Tz

549} 2t

19 1-

=

puit

120

100

20

40

20

1 128

10

e
o

~o

gl

o}

LY 1-54, QR wE

o2 UE

=

te7E T4 5-E 10€8 74X

G

1

o}

doll X TENA 2mH AAH

3] AFEEA 4

Sk &

d7do] YERsiTh

[
He A

Jo Ao R

-
1.

of| A]
oA 71 wol A

FE
=3
=

Fsick. uheba

G

oF AE

oW =

&

beia] 71

G

Az A% A

:F-

- 130 -



FAz AAES WgER AFsiia Hedv)

(th) Ak=Ehd o] #]

MFETL AT B gl M= GG Bolns] Sishel ARxEtdjolxe] A

[e]
BFFe Mud Ak a9 1-59% 2k

70 ——iEE bty E - EEE
60
50
—_
E
G 40
=
@J
K0 30
=
<
20
10
0 iz o o
L= 52 = 78 L= 92l 108 1ng 128 18 28

19 1-55. Wi FEel wE ARzErol A o] dd A W3t

SY 1-558 1w WFEY AsuEolAY 4AFe APE > TAE > JWHE &
o2 Vet PR A9 49004 1EE Adste] 73 89 Aole] B AAFE
wela 996l 65em= A ASHATIL 99 o] F Aol ‘

e B

- 131 -



%%ﬂéh}ﬂ%°%7lO@%%@ﬂﬁéﬁgﬁiéﬁéﬂ@%4%%“8%%ﬂ6M}

%iﬂﬂﬂﬂﬂ?@%
N od Aestr. Hepd Adri s o)A e
RER!

TAZ Aok vRRAVIA R AAHECAA T weol BAeslal
Al
%)

ALY vjakE=R ASdsicia

(2} %370l
MRl AAF AEe] Aol MAE AT Lolns] fiste] HRAole] 2w AF

2o wwe A= a9 1-563 2l

MEZF (cm)

[ = E 7~ T - R @ I = TR |
e 2 0B 2 & g g A
}

L= 58 62 = = B 10g ng 23 g =

19 1-56. W FREe upE SE-Aole) AW A W)

- 132 -



-

o

1091 2

wol o}

|

a

8

A

o]
Al

P A 2ds)

]

o= ey A4

=
o

=
[e]

=

==

2wl

stthrl 849 ol F-5-H Aol

5

Pz e e

1 3%
g 247t

o5l

& 1990 9] wiEH sl
2011

i

==
=
lx]

slol A Al

[«

Sidacl
1A

[e]
A

ARZL 1-19. &5-4 0]
al

FElvEks ] FRE oFel A Ao A9
]

3 YA

-

o

& Aol

==
=

o]l

7}

1997 7] 5 sk of Al

JARA ] ALY 67FA A7F~e]
Al

5.2% =°]7]= 5o 3t

&

R

23!

o

—_—

0

o3
e
ﬂo
W

!

A2t g)e]

1 100

13

of w

}

Fahgo] vhehbar gluk,

!

1Y e 2

I

wEA Ao Ayt weEa oz ¢

o}

=3

k13

e ArE ZagEevt ¢ A

N
2 T

3}
- 133 -

ol ok7]

& 5]

-

1.

=

=

off 2]y 2] x|
AYEE war

=L
1.

ol A



AN F2

5

Fal gt

2} A &

== O
5=

o] /&L St

AegH s dAFoen V& 4

IH

e

-

ojy

shelut.

5

)

S

A&

=

=

]

BES] A2

=1
=

F= g4 2

Al
A

IH

,ﬂl
e
el
<

2

KR

of wel C; =34 Cy HE= T

1247} %

N EEER

1o

3

%

4

ol @t

(6]

tez 7] 5 stel iy

<]

o

2 AS

)
s

- 134 -



Al 278 Augye AA R A7l AT

X

—

H

~
N
B

o
oo

A H

1.

D Al&A

3

°of 9

o]
-+

Aefolth, el 91 19 213 2},

a7k Ay

Ape] 35l BAA 3]

ol W] A] & %]

o9 2-1.

7h A4

& PN, &S AR A

Mr

ag
0|

o1 %

=
=

WEHCRI ) 747

bl 787

G

T 3E 100m ©]

3|

Ein

3

b2

.

et

S

<= He

o

- 135 -



AR AL, A

|

o, Al 47]9]
Fob=(A4 A D, 3] 4 A2

ERENE

w5 A
2 A2

2
bz

o)

—

b g ool gt

A el f1A8HH, AlEA 9 e 7

—_
o

ol A 7173

T

s

o)

=

=

Q7] wiio] wiHES B 1 F

o] A7

A

S
2
h

[6)

A

A 7ol A

A

=

O
==

l‘ﬁ:

=

aoF ¢+

)

a7 744
N e A7 gk ok

e
£+

-

1.

=

2-13 v}

B
o}

N
=R
X B R
X o
X =T
o
Mgl S
MHmro.
<o
M
T
ER
wF Z
umoﬂd
—_— mo
T N =
=
ﬂx
2T
Rl
x T BT
< W

[0

)

oh) 717

=

(1) 71733

"
ToR
Mo
ojy
plo
4

it
I

K

¢+

T

_ZTI

e

P

K

[0

Bl

4
_5 r
)

P

ol HO e
T | =
N
o | 3
< g
RS
B! m o
e m N
oF | Y
|
L
o
< -
w | S
Wo | e_
o S
(Mo}
04/m
N
<)
.mo
<
.Eﬂ
e
o
Jl

- 136 -




1.9
16

46
6.1
7.6
8.3
6.2
7.2
9.4
12.5
9.6
3.8

284
236.0
14.6
2.3
0.7
11.8
2715

15

2.9
0.3
0.7
0.5

46.1
9.0
36.3
68.5
108.5
337.6
93.6
100.4
36.2
352
11.3
2.9

1.1
15
1.3
15
14
1.3
14
14
1.0
0.9
1.1
1.0

- 137 -

61.1
494
63.3
749
76.8
749
76.8
72.1
71.9
66.2
68.0
61.7

ol.3
99.0
87.0
113.8
136.6
120.2
122.0
127.3
101.9
914
61.3
49.8

-3.2
5.8
0.9
71
11.6
16.8
24.0
216
18.0
10.3
2.5
42

7.6
8.3
15.7
20.5
249
0.7
31.7
31.1
28.8
245
15.6
10.5
(2008)

J

[¢]

pzs

1.8
3

11
8.1
13.8
182
209
27.3
209
229
16.8
8.6
2.5

F7]}\

=t
=1
=1
=1
=t
=
=t
=1
=1
5

) A

G S R I Yy
I I TR B R =
o @r ol =~ 8 5 ~
ﬂlﬂfoﬂw]&goﬁ o
— < e] Tx
wﬁ%vwzma7m%a%._ﬂ7A 4
I TR G Clk
o= P o Ed e g ® = |
be = Bom B g K oG g pl S
T {a ﬂw i « = wo =% " 7
%ﬂrmﬁwx%]frmuﬁu]r <
0 ~ ﬂlo = B R N
R R
1r o
<0 nw X 0
— N . > o 2
sk L EAde ek m i
,9110% o ~ 3% o
al = K N op N
Aoﬂaﬂémﬂmi}ﬂlﬂﬂr
‘0 . I
< B TR S TR T
T TR N Loy o T Ho
T o2 T oW o FE ot o o :
OOJ —_— X_l
oy e g5 B
oo o . £ X B = W
o X B g w9 o — %o Az
_ T MM ) K F B ﬁ W =
P s~ E T ng e ® i 2
Mo X U N g G
e E e 7
SZupiszziE 1
= S — D = .
AR - U - ~ |5
2o g5 M OER yu § o e
A B UG SR G | o
R — 208 o @ |~
RS g B e g e
.1_.,_.4:-0,_&&0»0#,_41
ol | Yy N
Ho & 2y M - —
To KK — Y =
o ELal ey s |
_n,onoﬁoﬁ ;uifr}oﬂr | i
o LB o B 9o Ko @ K ™
BE R OB P OB W oW N W oW 22

=
T



N
)

=

&

X
AO

\

o Aok o] 7]

717 e 1999 ~2008'(10%) 2]

FAFFE 15726mEA Fe )

e

j2)

B A A el ¢l

e

j2)

wel oF 6797 AFH T Gl A0R ek

o 2] o — [N I~ Ne)
| LIS || 2B s 2|33 S
BAEI S| F| == b3 R |RQ s
~ Q||| | 2| S| = 3| —~ o
O — — — [\ — Ll
i . L0 L «© [Ke! — © Lo W oy
S| en | i S| = S R N il ©
N ClF | m | Rlm | @] =] @ | =
I e B S N - B B BN I e B IR Y B
< vy | =2 o —| og
= BB Bl | @ | Q = &
Wl 9| 2|9l 7| o] N R I o B
ol o o] o] [N} = ol N S ol BTl INTe!
=l | 8| © | — & | & || =F
| | 2w = e | n | T|xl o
Tlelels|lcs|g|a|Z|8|E g 8
|| = =2 @]l 5P
|l =] 9] =~ || | | o= =
Pl b | F | x| | F| | =] S| D || ol
o0 o o0 [ap! O [9p} =T [y < < < L
=T =T — [~ ag [aN] — Lo — o
wl_loals|lololo|w]lolal=|ol x
ClEIgle|28 g elg|lglg s
A F | m | & N o] &9 s
=0
N . © o] I~ o] o o} < 0 | v
m%_ > 93 0 — =B J ] & z 5 S
ol I B I N B B X M e ST B S IR IS
| S| S| ® Q| ;wm |||l vl o |v N
T LS| G| | @ = o 3| = || 3
| © | = Ee] N © & | K o=
| Qo@D 2R U] R|w X
LI B R E | R|BE
=t [@p} =t et &3 — = SEIN IS S R
=t L0 [ Ne) 0~ | o0
bl . .
OJ\E S o 5 = o0 ~ Lo =t . d d
= | L8l o
el e I N e I e R B & || ©
— o o | 0 © | oo | ~ o)
oW = 1 j= 4 - Q 3 9 S| o S
D= el =N = o3
NP || R0 B5|I T HF|R| D &
- o [op} — =t — o~ o | 2| =
oE N < ? N . 1 . o d < :
< | 6| 3| S — S| o
— Pl B ||| =] Y NF K
)
1H Dol g |l N o| | L] Y| x| R
oy} o o o o o o o o | P
ol E< 3 < =N e e B e B e N BN e
B — N N N N N N N NN
=

"7 A B 1999~2008

) AbE:

=
T

[0

B

TRt

3|

) A

—
o

4

==
&

=2

Qe

149 9

Z

Fan Aok

17T Ay s

3]

BN
T

o] 2/37}

3

Aol H++ 104zt A

Ao, 2003l oF 1343130119 0=

=
=

Bl

197,811,678 ¢] 3

=
]

17r 7hd & Aoz e

3|

ol 5]

st

wl
=

(==

Bl

21 3]

102 ehst,

o FeHA 4531.06ha= A = ATt

154, ol A%l 5837 o

- 138 -



D s

2. 234E Ay A

|

IH

2) ¢ 7pA

A7

Nd

ar
olo
o
oF
o

el
NI
i1

N
P

7Fdel o

B
=

%

i

oA 7]

=

=]

—

.
\;._.oﬂo
K

()

0

i
o

X

K

Foejest ol Rold

R4

2+3

2

o)
-

35

=21

Sl =

ol
opp
IS
e

—
o

7

L, A

S

&

7l
£

1.0, 2.0¥1 &

1
2’

o] A A

1
4’

=
=

=09l 0,

3 ArAAAA e e

o= &

-

o 1o

o)

E

<]

aLy
aLy

KeN
=

.

0
=K
()
el
o
o

ofp
N

1S

of uwE

e

7

2-5. AA %

-
it

£l

H]

o
Nfo

e

&

=

S

A A

90 t/m>°]*}o]

=
Qut

- 139 -

30°
30°
35°

AAE
AAE

1.8
2) 7] &AW

NAEzo 2R A4



SD30

E. = 232><105
ES - 204><106

- 140 -

240
3000

R

E=il
T

%0
£y o
T do T =
= T o gl
= = % S =
te T A s oo
X o B & x4 5T L u R
5 T = ° oo E oz W S
T o w = ) <~ 7w Wy 0 L y
i X = k2 B/ dlo o’ o WM T xﬂ_.
d.%n EA ioﬂﬁﬁ zm W E_Ao i
T 1 < . i R i =
s S B T X o N -
i o 5 oE _,Hongﬂr ;.aﬂﬂr.i
£e o do A+ B Tool
H Ko - Gl Ny
n el & @ T — N Ho M- %0 ik s FW ToR ™ o~
ol B _ 2k Roown om 58 MoZ £
ojy Hmo ) . 1@ B = A {E 0 — Gl X o L
\ZIT_ o < ‘,W Y ol = oF < = N il - ik o o
N o P« O R ~m =L < T o ™ <
3R ol X = _ Yo " ol e
TGN o o o ay o TN T ° o o —
- T < T M il 8 I 1 X R TR ) o
o = 9 W s F A & wodL %
o 9 0 Y { r ) ' s
o o M = % ) o W o%ﬂﬂ - e
o % T KR & T~ = ,HE%
~ X0 NN ~ ™ ° G m aK E \X| B = = " q
= & # D x N~ o S m & ) o 1 g
o Moo o W B E s e E = T B yoP 9
~ X - T o O c N - o o 2o S
_ﬁ X R X PA_VH - ‘A.“mo E MO = ) it ,DrL = = = (k\
G m P R ar g Y X % oW - T il g
- - E 5o s T ¥ A g ST
@@m@wﬂ @maﬂmq@w ﬁ.moELor K ag]%aﬂk woi
T ;octa - i & T 1o mezgm S w
- Pug®E x o B = = 5T o, Mg 2
e L AR o o - A i 5 F a b X7 ey |”
N e Ko < F . ) o - o T = H P
s B3 T % AT i D Al ®
< pe ° z(w.m © . ar ﬂr M XA o ¢ g o oy o ™ W o
_ = L i g X < i NI & s NE o n Gy =
= = T o oo 3 & = w ﬂw 4 ) ol
;II‘VI ﬂ_r_Hl O_% ﬁl —~ dﬂ N —_ ﬁﬁ ﬂ ‘W_AH
JJ om = — = S < B i o2 N 4
~ N Gy \NL ﬂArO T ko) m#ﬁlu ﬁﬁ nmE ‘UI ﬂ_.NE ﬂ_Uﬂ \mﬁ
a@ fa® s T TP i
—~ ) ~ ar 1 X QO © =0
<o E do W % = )
‘l;A ﬂymo m R_U WIT
k) W_U ™
¥




5) AEgH AAE 9 A A
. 3.16 "
0.04 .0.30, ‘: 0.21 50 27|14

/

i I
2.00
2.50
L1
o)
T |
i
0.50
| | |
0.10 L L
0.25 ]| 055 1.20 0.10
200
2.20
ad 22 EAYEAH Y GHE
) | 88
0.30| L]
) 2.47 "' 1]—|‘ J_i 1.00

0.10

- 141 -



- 100

(b} -

| 140 - 140
|- 130 1- 130
=120 Honioy L= 120
LLLL
LLL|
~" 110 110
160 160
L
j ,f’f Wl
{
a9 2-4. ZAYEAHSE AT
®2-7. Z2YE AEH-SY (H @ 2.50) G A LA
(m)3
T F A (m3)
T & A T | 49 AETA
0.7m' =271 | 536 m (2.00 + 3.16) / 2 x 260 x 1.00 x 80%
£ 5} 7]
Ql 1.34 m’ (2.00 + 3.16) / 2 x 260 x 1.00 x 20%
Hl A ARRY, 2.00 m’ 1.00 x 2 x 100
6 3 1.00 m’ 0.50 x 2 x1.00
AFH 401 m’ 2 A (2.00 + 2.01) x 1.00
TEE
1.85 m' v 2+ (030 + 055) /2 x 200 + 050 x 2.00
25-16-08 0.22 m’ W = 220 x 010 x 1.00
Hm & 7] % 005 x 2.00 x 1.00
25-21-12 1.85 m
E A (030 + 055 /2 x 200 x 1.00
TYRAZE 1.60 m’ 1.60 x 1.00
Aol & 0.09 m’ {030 + 055) / 2 x 200 + 050 x 2.00} / 20
PVC3lo] X ¢100mm 0.55 m 0.55 / 1.00
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