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Development of Techniques for Utilizing Landscape
Trees Following Land Use Change of Forest
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Summary

Industrialization and urbanization bring about significant changes in
the land use of forest lands. The land use changes of forest lands in
Korea have averaged 7,700 ha during last five years. However, most
trees produced following the land use changes were not reused.

This study was carried out to develop the techniques for reuse of
trees produced following the land use changes of forest lands. The

results obtained were as follows;

1. Investigation of usable tree resource in land use change
areas.

Total 38863ha of forest lands were changed for other land uses
such as buildings, parks, and roads between 1993 and 1997. The
densities of trees in the forest lands were 1,093 trees per hectare.
There were distributed 14 tree species including Pinus densiflora,
Pinus thunbergii, Pinus rigida, Quercus acutissima, and Prunus
sargentii etc. The trees per hectare could be used 447 trees for

landscape planting and 646 trees for green shelter.

2. The survival rate of transplanted trees

Pinus densiflora, Pinus koraiensis, Ginkgo biloba, Quercus spp.
Prunus sargentii, Carpinus laxiflora, Sorbus alnifolia, Styrax
Jjaponica, and Acer pseudosieboldianum including 72.1% for

coniferous trees, 21.1% for Quercus spp. and 6.8% for other species

..11_.



were tree species preferred in the developed areas.

The survival rate of transplanted tree with a root ball was 100%
for Chionanthus retusus, over 90% for Fraxinus rhynchophylla, Ulmus
davidiana var. japonica, Pinus strobus, and Quercus aliena, and over
80% for Zelkova serrata, Acer palmatum, and Metasequoia
glyptostroboides. The survival rate of Betula platyphylla var. japonca
and Malus sieboldii was 76% and 68%, respectively.

‘The survival rate with a bare root was 96% for Aesculus turbinata,
over 80% Cercidiphyllum japonicum and Quercus acutissima, 70777%
for Prunus serotina, Muaackia amurensis and Zelkova serrata,
respectively. This result indicates that the tree species (Fraxinus
mandshurica, Tilia mandshurica, Betula davurica and Liriodendron
tulipifera) below 40% for survival rate should be transplanted with
the root ball..

In the case of Japan, trees prduted following the land use changes
and regeneration of forest are planting for landscape use. The trees
treated with a soil ameliorator such as "Wakaho” showed 98%
survival rates. The root ball size of transplanted trees was three to
six times bigger than that of original root collar diameter. The
land-use change of forest in Germany was rarely occurred because

two- to three-time areas of developed forests should be reforested.

3. Management of transplanted tree

Transplanted Pinus thunbergii trees showed 100% survival. Shoot

and needle growth were not differed significantly between

_12_



transplanting seasons. The shoot growth of transplanted trees was
most superior with an organic fertilizer treatment rather than any
other treatments. Needle length decreased in transplanted trees
compared with non-transplanted control trees. Shoot and needle
growth decreased during three years following transplanting. This
result indicates that tfertilizer managmen needs after the forth year of
transplanting. Quercus spp. showed the survival rate of 100% with
the root ball and 70% with the bare root. Pinus rigida transplanted
in July and September 1997 showed 70% and 622, respectively. This
result indicates that transplanting in summer season is not suitable

for tree planting.

4. Methods for increasing survival rate in transplanted trees

The soil ameliorator called "Wakaho” which was developed in
Japan showed increased root growth of 28% for Sophora japonica,,
54% for Quercus spp., and 306.6% for Pinus rigida compared with
the control treatment. The soil ameliorator was more effective in

coniferous trees than in Quercus spp. trees.

5. Processing schedule of transplanted trees over 35cm root
collar diameter tree
It was investigated to process schedule for lifting, transportation
and planting of transplanted trees over 35cm root collar diameter for
the Standard Unit of Estimated Manpower and Material. According to

the differnt size of trees, equipments for tree planting can use
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Kulsaki for 0.2 to 1.0 cubics, and Crane for about 50 ton. The use
of equipment for tree planting could reduce the cost of 30.9%
compared with man power in 35cm root collar diameter and 13.2%

in 60cm root collar diameter.

6. Establishment of related law for the transplantation of
produced trees
It is possible to use landscape planting of produced trees in forest
land within the Forest Law. The results suggest that the policy for
the utilization as landscape trees with the investigate of tree densities
in forest by Landscape Company and Association should be

established.

_14_
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40 | 3,695 | 0517 | 1,869 | 0.805 | 0.250 | 0.338 | 0.169 | 1.017
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5 14724 0633 | 2373 | 1,010 | 0500 | 0.631 | 0.631 | 1.867
5 52341 0736 | 26251 1,135 | 0.667 | 1,280 | 1.280 | 2.617
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30| 10E 38 A(hr)| 44,104¢ 0916 | 38715 0167 | 7350
A2 A 172,983 65,07 158,391 109,544
Z7F(Q) |602074 318t | 191518 {0520 | 31,306 [2315 | 139379 [1621 | 97505

R| BZAYX() [377369 [0445 | 16792 (0260 | 9810 [13%6 | 52641 (0698 | 26339
35| 10€ 2 A(hr)| 441048 1283 | 54,001 0200 | 8819
A A 208,310 9,117 192,020 132,753

2732 (602079 {3695 | 222464 (0787 | 47362 2670 | 160752 [1869 | 11252
R| BEQER(Q) [377364 |0517 | 19509 {0393 | 14842 (1610 | 60754 0805 | 30377
40| 158328 (hr)| 5371849 2200 | 112,608 0250 | 13428
A A 241,973 174812 221,506 156,331
Z71Z(Q) |602074 (4210 | 253471 {1053 | 63417 |3030 |182427 [2.121 | 127,699
R| BEAR(Q) |377369 (0590 | 22264 [1.053 | 39747 {1.830 | 69,05 |0915 | 34,528
45| 25€ 24 A(hr) | 674784 2783 | 180,225 0333 | 22507
A2 A 275,135 283,389 251,483 184,734
ZAZ(Q) |60207¢ [4724 | 284417 |1529 | 91,887 (3390 [ 204101 |2373 | 142871

R| EHEEAR(q) [377369 (0663 | 25018 1529 | 57633 [2020 | 76226 [1.010 | 38113
50| 30E 289 (hr) | 68620¢! 3983 | 258222 0500 | 34309
2 A 309,435 407,802 | 280327 215293
Z72(Q) [602079 {5239 315424 [3027 | 182225 [3.750 | 225776 [2625 | 158,043
R| RS2 (2) 3717364 {0736 | 27,773 [3027 114214 [2270 | 85660 [1.135 | 42:8%0
55| 40€ 32 (hr)| 79,4534 5483 | 409,503 0667 | 52,968
A A 43,197 705,942 311,436 253,841
Z72(Q) [602079 {5753 | 346370 [3427 [ 206308 [4.110 | 247450 |2877 | 173215
Rl BEAR(Q) [377369 {0809 | 30528 (3427 | 129308 [2480 | 93585 [1.240 | 46792
60| S0EZ# Y (hr)| 92334 6483 | 554,195 0833 | 76,006

A A 376,898 889,811 341,03 296,033

¥ 1. ol4d A85HE HAAME EEHA &2
2. A AAl FAu|Alg Qlo] QYHo e FAHoz Hitssy UY
of % FAL AE3NY AQHIE AAE AY



DB AAS
r - A#AF
T+ A B r

Z 74 F | -0.420896703 | 0.10290989 | 0.997001801
= H —

B EQR | -0.065142857 | 0.014571428 | 0.995348074

% 73 3 -0.199340659 | 0.071978021 | 0.999429659
4 A

B EQIE | -(0.129835164 | 0.043494505 | 0.9989969

Z 74 3| -0.632469987 | 0.049433574 | 0.989759197
FURT — -

BREIR | -(321467135 | 0.024926709 | 0.991774019

Zz 72 F| 004 0.006666 1
- iR -
= BREQAR| 0012 0.002 1
2 z 7 3 002 0.006666 1
lyEs

BEAJAFE| 0012 0.0015 1

% AE PSR oA7|FE 92 11 FHEXNFARFAAYA
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5. fl&EA AR +F 9 oHAx3} Wt

Se)uetel A wid 7,000nacl4e] Agol ALHARL Qow, oF A&
AAA AN AAHE £2L YRy ArHn dE Aol BIER
FAL B@FATAS AR FF7BAN D] A28 golan =
A%2A AN & £30 dotels A% 2P g0z B8 UL
wolth, Gebd o]F WAHE £%¢ 28 ARE T 4 A: A=F
wote] s+YATY FAH & AH 29l AN B EHA7F 9
2 Aol

AQAANE DAY HEYANN AAHE $2L¢ BEES AR
33 gley @aHozE ojggel mer,

olspad Ay APWS AW A2F A2E AZANN" (R2BH
el ®A) ORZEHE BAILA st A BHBSo et ¥
of web 1 MRS Astd WHEES HWE Wolok BTk T kM
of Aot ASolE HUE WA ohstn RAMWE BALS AT
g A5 ANZAA “ (IALIET) HTS &) QUKD H
Aol fRiF, Wikel BERE T KEW R, HREB0ES 2 H1E
o ol % BH U HWOKS 6HIES HEd % LB W B

gAY ola o zelA ZTIE A AL EEKBSo)
Ao viol ma} HE BE TE MHUNERERNA Basiol
o2 F4%n .

geta @ AFHdlAE AAA Gl MA@ IAE AEA
Aoz FH7] Wi BEY FAE Fol RAFoZ FASI e
SEEREES

Aee) A9 W& PAoNN) £5¢ AYLES st WY FHL
Ao ¥ EZe A=APANA A E £Zo| dhatolt of

-Y-{>
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At Welg £33 B AY F 2P0 Besn Uk Yot
olg £29 23, o4, 7 2 Vol B¢ FETZI AR B
e £20] A¥L 1 Ak
S9e ARRPL ARV AYsr §Eo AP HEo] of
He Aot WA ZHEZe ABLo U WA FRE AN
A AYUNANE NER ) A4S g o4 R B8 Jb5
@ Aoz Wuso od UE AL WAL AW BgE e
$22 o)4aty Ao WEANF ZASE GRUS YES
saE Aol HPtadn Bus.
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£95E EXE gREe JobE dedd FFAL Yok F2 542
o Qore] BI4E ASWAL Q@ AT 7,700} haol ol=: gtk wet
A ol HEHE 4NN ANSHE £BL 2HFZA BE 4719
@ gote AT 22 ABE OB P

1. 3&A AYF =4

HZ 1993d%EH 1997d7kx 543 A gHExHLHEHLS F
38,863ha2 A WHF 7,772hadl o]21 gt} ol HEANAMYY UYBE
g ZAE 23 ha¥ ¥ 1,09380] A3t YA FL& FFLE
' 2uFe AFuss AFFolud.

ol ZAMY 59 273H JtXE FEY ZH ha¥ HF L=
B o 2 =248 02FE 646202 e,

rr

447

2. 5oy A

Pyl &Y F oolAAelAY BREE A AR JBURE
100%82a 9 om, FAUT, =FUHT, 2ESHGE, ZHUFEL
0% ol4e BAEL Rgou EHUT, BFUT detd ool
80%ol4 AL Yehhch Asest  okaMuTe 27 T6%,
68%2 ¥e ¥HEe nych

pEx) 21 olANdlE AQ4T %6%2AN ERom, AFUE o A
FEUEE 802014 EHee Uehdch AZEbRUR, GFUR, =
HURE 7077%8 8238 Jebdth ol 4% 40%0)se] 2HEE B

)
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A Sy, FoUF, EYHGUFTTE oA wi=A] ReRg E F
ol 43t o] vt Aoz ATHUY.

HEsHe APAANA Y AAHE $£59 o HHE metdt I F
8 AAFFLZA AGF2E 2UE, AT, 2YPUYF, AUF 5, 89
FFoze FUFF, AUYTF, Aojuy, vy, 43uF, GeFy
T35l A" AU

ZF oYt o] &3tn e FEE FFEE BAFE 2UFH(EEY
2, 4, 27idauR, AUE)7t 21%2 b 23, 2 gL Iy
FHAZUE, 92Uy, deeudy, E3UF, 234557 2L1%,
718k %] 68% «2o2 et

e Fdo glojre Eo|AHHE A AP &S AFH&
A R FFAAANA Yo FEAAR olAstd HFANFE 2HFE
g&3ta ANT. EFANZFAQL “I7E5"E AHEstd dEe] #FA8S
98%7tA] Eolx YU ¥ Z7Ie AT 7A o =LA 3~6

599 BF Aol gExr2 WG v oy S AAAY W
H 2~3uE ZHIF HEINEE Holglo] AFHEo AY o A
Bolen ATEOIAR AAFE gEo]Yo] o]FojAu YA

3. d &3 J&qE

A% Boly AYAD A7, AelEzE 100%9) $3¢ R
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7T 97d 7Y 9ol o ANF A3 dH &L AF 0%%
62%2 BlnY ¥ XS BAY o|4T e AFAE AFHd gFo
AL HEEH Agse Aol F& Aoz AIHYY

ol A7le]l wWE WF #FEL HEIH AL(CIEDNT wA Y
EBgton], qFdole A ekt EF EGAZIAZ A A
g ‘971378 FURF, AF, AigauFS ST o4 Myt
o Ao 2edFS A A3 GtE A FAd vEtoq Ha
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g AFPUolME A& A F5e o o]y L gge
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MAs7IBGs HEZAA £5E olYsto 2452 B8Y F UE
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AEE HEsHA 2 de =273 AEQANG A BYstn A £
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1. 3AZA e AE2SA 2 4AdER

2. <A dE, 23, 82 R o1y 34






<HEE 1> 3ARAXAY &2 AE22A 2 d9d7zts
O A&=aA
- U AFEAIZE 2 BFAR AA
= F = R30'[R 35|R 40|R 45|R 50| R 55| R60
2 2w 1010 15| 25| 30 | 40 | 50
© ton [ ton | ton | ton | ton | ton | ton
7R &7 e} 10| 12| 151 20| 25| 30| 35
2x(gtolol)ulr] (t2)] 5| 101 20| 20| 40| 50| 60
<327 )| 5| 5| 10| 15| 15| 25| 30
o =88 )| 2| 5 5| 10| 15| 20| 20
° | W @) 5| 5| 10| 15| 15| 25| 30
2 Ix(9)olo])E 7] (16) 3 5| 10| 10| 15| 20| 25
A sty AL (t7)] 20| 30| 30| 50| 75| 9| 9%
71 A1 @) 1 1 1 1 2 2 2
A2 A 51| 73| 101 141 | 202 | 262 | 292
wrgulel A 19) | 10] 10| 15| 2| 30| 35| 35
Za(gtolo])ufr)(t10) | 5| 10| 20| 20| 40| 50| 60
&2 7] @] s|{ 5| 10| 15| 15| 25| 30
o 29548 7) t12)| 2| 5 5 10| 15| 20| 20
2] 7] 13)| 5| 5| 10| 15| 15| 25| 30
Za(sfoloNE/N(t14)| 3| 5| 10| 10| 15] 20| 25
A 7} A & 7 15 3| 3 5 5 10| 15| 20
7)1 A2t (t16)| 1 1 1 1 2 2 2
A A 34| 44| 76| 96| 142 192 | 222
f}]] B R=% KB @7 | 0] 12| 15 20| 30| 40! 50
;‘: 2733 2| 2 2 2 2 3 3
ol
= BEQAR 1 1| 1] 2| 2| 3| 3
1: R (ZY7, cm)
X Au)(EEIY)L 739 5% AL S 7|Fo8 HE
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¥ % 2 (ton) A8
T A A e o2 U= ® 32
(ton)

HANZ|REZ|ZAZ|HANE (RS2 |HAZ LS (ZNE

R 30+H7.0| 1.15| 135( 154{ 225( 263| 3.00( 389| 454 519| 016

R 35+H7.0| 183 | 2.14| 244 358| 417 | 477| 618 721 | 824| 022

R 40+H100| 273 | 3.19| 364 534 623 | 7.12| 9221076 | 1230 | 0.42

R 45+«H10.0| 383 454 | 519| 760| 88710131313 1532|1751 | 053

R 50*H12.0| 534 | 623 | 7.12| 1043 | 12.16 { 1390 | 18.02 | 21.02 | 24.02 | 0.79

R 55+H12.0| 7.10| 829 | 947 1388 ( 16.19 | 1850 (23.98. | 27.97 | 31.97 | 095

R 60+H12.0| 9.22 ] 10.76 | 12.30 | 18.02 | 21.02 | 24.02 | 31.13 | 36.32 | 4151 | 1.13

+5 ¥ F%(ton)

4u) & 5u & 64l &

HANZ | EFE | ZAE || 2L

P\)j
-

HARL | LEE(2ME

R 30«+H70 | 131 151 170 | 241 | 279 | 316 | 405 | 470 535

R 35+«*H70| 205| 236 | 266 | 380 | 439 499 | 640 | 743 | 846

R 40xH100| 3.15| 361 | 406 | 576 | 665 754 964 | 11.18 | 1272

R 45+«H100| 442 | 507 | 572 | 813 | 940 | 1066 | 1366 | 1585 | 18.04

R 50*H120{ 613 | 702 | 791 | 11.22 | 1295 | 1469 | 1881 | 21.81 | 24.81

R 556+«HI2.0| 805 | 924 | 1042 | 1483 | 17.14 | 1945 | 2493 | 2892 | 32.92

R 60«H12.0( 1035 | 11.89 | 1343 | 19.15 | 22.15 | 2515 | 32.26 | 37.45 | 4264
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1) B& AV ()
V =314 = D* = (D/2 + RH/3) / 4
= 0.3925 D (A &)
= 04579 D® (REE)
= 05233 D® (= &)
D = &9 A7
RH = ¥ 4o & YA Eo)
0 (HAI&)
D/4 (REE)
= D/2 (Z7}E)

2) #EE % 1 W1 (kg)
Wl =V« UW
= B AF (')
UW= P g SAFF (1,700ke/m’)

3) AAEY FF 1 W2 (k)
W2 = K * 314 * (d/2)2 * HW * (1 + p)
W2 = $FEAAR FF (kg)
K= 38444 = 05
H =932 (m)
d=%3237% (m)
W = 3% d9FF (800kg/m’)
P=2%8 =02
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> B a = 2 A
Ny
YAl oo mul ArRAlRE
- g
Tx(ZYAIZH = t1 + t2 + t3 + t4 + t5 + t6 + t8
Ty(AMIISAIZH = t3 + t4 + t5
To(MIISE8) =Ty / Tx
08X QIF EQjAIt
Te(EAAIZH=t1 + t2 +t3 + t4 + t5 + t6 + t7 + t8
R 30<=5m 1) =]
E%%Eﬂo Tx=10+5+5+2+5+3+1=31
- Ty=5+2+5=12
To =12 7/ 31 = 0.387
-M24| : 3,312 = 31/60 * 0.387 = 662 H/F
- S$H| : 23,083 ® 31/60 = 11,926 Y/F
-4 H| : 17,709 * 31/60 = 9,149 /F
2) Ex0Ix
Tc=10+5+5+2+5+3+20+1=251
-x= & Z : 60,207 * 2 551 /450 = 13,646
-EHS0I% : 37,736 s 1 3 51 / 450 = 4,276
0 AbX}H| 1) + 2)
- 2d| : 662 HN/FE
- H| : 11,926 + 13,646 + 4,276 = 29,848 {/F

- Hd] : 9,149 HH/F
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R 40cm
(15 =
E3{332l)

=12+10+5+5+5+5+1=43
Ty=5+5+5=15

To = 15 / 43 = 0.348

-R=2H| : 3,312 = 43/60 = 0.348 = 826 H/F
L 24| : 23,083 & 43/60 = 16,542 {/F
3 17,709 * 43/60 = 12,691 /3

2+10+5+5+5+5+30+1=173
= 60,207 = 2 = 73 / 450 = 19,533
g 7

=34
HEolY : 37,736 * 1 5 73 /450 = 6,121
AFXIHL 1) + 2)
24| : 826 Y/F
LS| : 16,542 + 19,533 + 6,121 = 42,196/
d oy 12,691 {/F
1) |
Tx =15 +20+ 10+ 5+ 10+ 10 + 1 = 71
Ty =10+ 5+ 10 = 25
To=25/771=0.352
TZH| : 4,07t = 71/60 = 0.352 = 1,695 /F
CS2H| : 23,083 = 71/60 = 27,314 H/F
A d| : 26,564 * 71/60 = 31,434 H/F

=15+20+10 +5+ 10+ 10 + 30 + 1 = 101

=4 2 :60,207 =2 = 101 / 450 = 27,026
HEO0I8 : 37,736 = 1 = 101 / 450 = 8,469
AMXIE] 1) + 2)
MY @ 1,695 HW/F
2| : 27,314 + 27,026 + 8,469 = 62,809 /F
3 31,434 HH/F
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T+ 8 At & 2 |
R 45Cm 1) Ztd|
(25 & Tx =204+20+15+10+15+10+1 =91
eg3go! Ty = 15 + 10 + 15 = 40
To = 40 /7 91 = 0.439
Y 2 H| 5,313 * 91/60 = 0.439 = 3,537 f{/F
« 2| 23,083 = 91/60 = 35,009 Q/F
A 39,127 * 91/60 = 59,342 Q/F
2) Exolg
Tc =20 +20 +15 + 10 + 15 + 10 + 50 + 1 = 141
= Z 2 :60,207 =2 = 141 / 450 = 37,729
HEOIE : 37,736 = 2 = 141 / 450 = 23,647
AMXIH] 1) + 2)
=24 : 3,537 Q/FE
L2 35,009 + 37,729 + 23,647 = 96,385 HN/F
ad H| 59,342 @/F
R S0Cm 1) |
(30 & Tx = 25 + 40 + 15 + 15 + 15+ 15 + 2 = 127
Ez3gQl Ty =15 + 15 + 15 = 45
To = 45 / 127 = 0.354
RZYl : 6,603 = 127/60 * 0.354 = 5,015 /F
L 2H| : 23,083 = 127/60 = 50,383 f/F
Zd H| : 38,844 = 127/60 = 82,219 H/F

43 d| :

1 60,207 = 2 = 202 / 450
1 37,736 = 2 = 202 / 450

5,015 HH/F

: 50,383 + 53,890 + 33,878

82,219 @/F

53, 890
33,878

= 138,151 H/F
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HI

&t & 2 A

Im

n~w
WS e;
rolfis

1) 3|
Tx =30 +50+25+20+25+ 20 +2 =172
Ty=25+20+25=170
To =70 7/ 172 = 0.406
XHEH[ 8,292 * 172/60 * 0.406 = 9,650 H/F
L2H[ : 23,083 = 172/60 = 66,171 H/F
d H| : 48,078 = 172/60 = 137,823 ¥H/F

= 3 2 :60,207 =+ 3 * 262 / 450 = 105,161

HEOIS : 37,736 = 3 * 262 / 450 = 65,912
AFRIH| 1) + 2)

q2Hl : 9,650 H/F

L5H| : 66,171 + 105,161 + 65,912 = 237, 244 H/F

d Hl : 137,823 {{/F

1) |
Tx =35+ 60 + 30 + 20 + 30 + 25 + 2 = 202
Ty = 30 + 20 + 30 = 80
To = 80 / 202 = 0,396
A=Y : 9,765 x 202/60 * 0.396 = 13,018 R/F

L5H| : 23,083 * 202/60 77,712 H/F

Z H| : 58,385 = 202/60

196,562 #H/F

2) ExQole
Tc=35+60+30+20+30+25+90+2=292

=3 & : 60,207 = 3 =292 / 450
2EQIF 37,736 * 3 292 / 450

AMRIH] 1) + 2)
M2y : 13,018 H/F
2| 1 77,712 + 117,202 + 73,459 = 268,373H{/F

117,202
73,459

d d| : 196,562 H/F
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4
Hr
r
o
rl
]

Az
8t X}| Zd| ASA|2H
Pt
- =g -
Tx(ERAAl2H) = t10+t114t12+t13+t14+t15+t16
Ty(MIISAIZH = t11 + t12 + t13
To(MIIE8) =Ty / Ix
X QUF XAt
Tc( Y AIZH) = t9+t10+t11+t12+t13+t14+t15+t16
R 30Cm 1) |
(10 & Tx=5+5+2+5+3+3+1=24
Eg3gQl ) Ty=5+2+5=12
To=12/24 =05
2™ © 3,312 = 24/60 = 0.5 = 662 RN/
L2H| @ 23,083 s 24/60 = 9,233 H/F
F d] : 17,709 = 24/60 = 7,083 Y/F

2) Ex0lxt
Tc=10+5+54+2+5+3+3+1=34
=4 & :60,207 %2 234 /45 = 6,422
HEQIE : 37,736 31 34 / 450 = 2,012

AMRIH| 1) + 2)
=2H| : 662 H/F
LYl : 9,233 + 6,422 + 2,012 = 17,667 H/F

3 Hl : 7,083 AF
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+ 2 g =1 = A
R 35Cm 1) Zy|
(10 = Tx=10+5+5+5+5+3+1=34
Eg3gel ) Ty=5+5+5=15
To =15 / 34 = 0.441
2] : 3,312 * 34/60 = 0.441 = 827 H/F
L SH| : 23,083 = 34/60 = 13,080 Q/F
3 d] : 17,709 = 34/60 = 10,035 §H/F
2) &x0l8
Tc=10+10+5+5+5+5+3+1=44
=4 2 :60,207 x2 =44 /450 = 11,773
HEOIY 137,736 s 1 * 44 / 450 = 3,689
APRHH| 1) + 2)
=] : 827 H/F
C2H] : 13,080 + 11,773 + 3,689 = 28,542 {/F
Z H] : 10,035 RH/F
R 40Cm 1) ZtH]
(15 & Tx =20+10+5+ 10+ 10+ 5 + 1 = 61
E33gQ1 ) Ty =10+5+ 10 = 25
To =25/ 61 = 0.409
M2H| : 4,071 = 61/60 = 0.409 =1,692 H/F
L24H| 23,083 * 61/60 = 23,467 H/F
Z Hl : 26,564 * 61/60 = 27,006 H/F

2) Bxols
Tc=15+20+10+5+10+ 10+ 5+1 =76

1 60,207 = 2 x 76 / 450

=32 20,336
HEOIE 37,736 £ 1 * 76 / 450

6,373

APXIH| 1) + 2)
A=zl @ 1,692 fH/F
LPH| : 23,467 + 20,336 + 6,373 = 50,176 H{/F
3 d] : 27,006 H©/F
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<+ &8 £t & 2 A
R 45Cm 1) Zd|
(25 & Tx =20+15+ 10+ 15+ 10 +5+1 =76
eai3g9! Ty =15 + 10 + 15 = 40
To = 40 / 76 = 0.526
M=y : 5,313 = 76/60 + 0,526 = 3,539 H/F
24| : 23,083 * 76/60 = 29,238 H/F
d Y] : 39,127 = 76/60 = 49,560 R/F
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