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[# 2-7] MEA| MEEIS SAH| LS

AL SRt ZAZEoixct

x| SAH| sl e

A = oo = o SAH| SAH|

=A = —_—L— ('d) ° o

1 XshH& X|AM2= 63.21 187.91 344,451,840 1,833,068 5,449,325
2 N AESIPN PSS 63.84 100.33 172,128,000 1,715,618 2,696,241
3 X|A1,2& 75.56 131,91 279,379,370 2,117,954 3,697,451
4 NEREPNPES 847 109,06 408,212,700 3,743,010 4,819,512
5 X|52& X|Hs 50.46 152.06 183,218,397 1,204,909 3,630,963
6 NEREPNPES 45,95 65.12 208,987,534 3,209,268 4,548,151
7 XM= 32.66 32.66 171,580,800 5,253,546 5,253,546
8 PSS ES) 39.73 39.73 167,431,000 4,214,221 4,214,221
9 NP 46.88 46.88 182,995,000 3,903,477 3,903,477
10 NP I B 25.93 25,93 145,168,500 5,598,477 5,598,477
o 52.89 89,15 226,355,314 2,538,783 4,279,576

Itz - MEA BtEyeit= (R A=)

2) MatdE Heze Mz

AT Aebde sheFe 2759 Bak A% w2 92.37molv, H(3.3m)
Bt ASH(AHA 718)= 4,931,000900H, A5H4 7]E Fddsu|(d514 719
+ 5,093,000 05 yepgth shARE 20149 A7) EORS ghe Al FAEHY At
Bat AsulEot AA AlE7PE o A derdal elow, tixzAdu], A, oo,
ol 5ol Aefad Eolo] wak Asu|e) Atol7h AshAl Yerdt, ko] A
H= =529 80%7t tastad S ARG, 71eke] T3%7F AIHMEZ|SE ARESEIL Sl
aea el A, HiRE dEmsdA e s Asd dEFHoR WA o

7
SAHEEo] FUR Ao R YER.

o

i

14 =xi+3 H MYl T2 EotHst A7



(F) 20143 HED| d=0ts o2 ARG g3 2t
MAIIE 0 14,519, ~ 6. 20657
— Sy« 24 DiE o= 995(Al

Sarty S5 92 SMNSH7)
- HEgE B A 2 o IRV EE Ed
— 14 62 7K 1671 SI=AIBYAIL Bl 9282 HE B0l AUS
EAl H, 5758 Alg &Y
1670 A 0 14E AR 9, 7IEA| 7
X AAOigels 148, ni=RZ 12, oVRis 11, JEdd 8 THe= 8

— 32 TR ZEHHES 98 94m (20942 LIERH
Z|10 125.64m*/38HNLIZ S, ZIX| 85.14m*/25. 87 EHY LU=)
— 33wy, T 7iEHlE 492002 ZTAKE,
© 2D 72200 RE/CHEEES), 21K 330THAEY /(=07

* AlH| ARECLE 550~6500H HEO0|L:, CHXI=AH| A3, oflofd, 20fE 50| ARE &
Stof=0)| et 218H| X107t AlSHA| LIER.
O ABPHEE AL 2o A5 44H(48%)0| PHEotl s
SEXt et 2 5 o &
92™ 44H(48%) 48H(52%) —
Xz deldE MZ
O 3F20] ARREE 2= 80%(745)7F H2EAE AR
e =4 cZata =P S5 +4HEs
92= 74=(80%) 15=(16%) 35(4%)
Xz deldE M2
O 7|2k= 73%67%)7t AHET|RIE AR
52 =4 SHAl 7|9} AHIE 7|2t H|
92= 255(27%) 67=(73%)
Xz dMeldE MB
M2 &« StR7ed ZA| 315 15



[# 2-8] HElHT SAH| LY

U=HA HHA Tx| SAHH| HHHG AZHAHG

(') (') (3) SAH| (8) SAH| (3)

98.82 98.32 29,000,000 1,312,042 1,305,404

87.12 90.72 104,000,000 1,146,384 1,193,756

98.67 83.16 117,000,000 1,406,926 1,185,771

85.05 85.05 140,000,000 1,646,091 1,646,091

85.05 85.05 140,000,000 1,646,091 1,646,091

99.78 99.78 125,000,000 1,252,756 1,252,756

99.69 99.69 175,000,000 1,755,442 1,755,442

95.04 92.34 137,036,000 1,484,037 1,441,877

95,04 95,04 120,000,000 1,262,626 1,262,626

92.34 92.34 137,036,000 1,484,037 1,484,037

2012 92.34 92.34 137,036,000 1,484,037 1,484,037
99.9 91.44 120,000,000 1,312,336 1,201,201

109.53 109.53 125,000,000 1,141,240 1,141,240

99.9 99.9 139,700,000 1,398,398 1,398,398

99.9 99.9 139,700,000 1,398,398 1,398,398

99.9 99.9 139,700,000 1,398,398 1,398,398

99.36 99,36 139,700,000 1,405,998 1,405,998

99.36 99,36 139,700,000 1,405,998 1,405,998

90.72 90.72 132,200,000 1,457,231 1,457,231

99.9 99.9 139,700,000 1,398,398 1,398,398

99.18 99.18 120,000,000 1,209,921 1,209,921

99.36 99.18 120,000,000 1,209,921 1,207,729

91.08 91.08 179,000,000 1,965,305 1,965,305

2013 98.01 98.01 229,000,000 2,336,496 2,336,496
91,08 98,01 211,700,000 2,159,084 2,324,330

86.85 86.85 148,000,000 1,704,088 1,704,088

99.9 99.9 165,000,000 1,651,652 1,651,652

oo 92.37 95.41 142,563,260 1,494,217 1,543,394

16 =xi+3 H HiHL ol s copHst A7
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[# 2-9] Z¥= SAH| Y

T A2 Ha| SAH| | BHNHSSAH] | HASHHSTA]
= 5 AEHE () | AHE(m) (3&) (&) (&)
1 PSS 61.1 61.11 128,000,000 2,094,584 2,094,584
2 PSR 82.24 82,24 168,000,000 2,042,802 2,042,802
3 X5 82.6 82.6 190,000,000 2,300,242 2,300,242
4 PNPSIES 117.0 117.0 200,000,000 1,709,402 1,709,402
5 PNPES 96.0 96.0 141,000,000 1,468,750 1,468,750
6 PPN YRS 128.9 165.4 248,500,000 1,502,418 1,927,851
7 X3 86.58 86.58 101,000,000 1,166,551 1,166,551
8 PNPES 97.2 97.2 150,000,000 1,643,210 1,543,210
9 ISP 105.3 96,66 180,000,000 1,862,197 1,709,402
10 NS 85.05 85,05 114,500,000 1,346,267 1,346,267
11 PPES 90.0 90.0 150,000,000 1,666,667 1,666,667
12 X3 90.0 90.0 150,000,000 1,666,667 1,666,667
13 PNPES 86.0 87.68 207,000,000 2,360,858 2,406,977
14 s 99.67 99.67 210,000,000 2,106,953 2,106,953
15 XHE 83.16 83.16 180,000,000 2,164,502 2,164,502
16 PNPES 85.41 85.41 180,000,000 2,107,482 2,107,482
17 PSS 113.64 98.79 205,000,000 2,075,109 1,803,942
18 NI 89.24 89.24 185,000,000 2,073,061 2,073,061
19 PNPES 97.2 97.2 150,000,000 1,643,210 1,543,210
20 K25 45,9 76,92 280,000,000 3,640,146 6,100,218
21 PNPES 157,25 157,25 295,000,000 1,875,994 1,875,994
22 15 284.0 284.0 435,000,000 1,631,690 1,531,690
23 15 99.72 99.72 140,000,000 1,403,931 1,403,931
24 15 571,77 S71.77 1,906,300,000 3,334,033 3,334,033
25 15 93.75 93.75 180,000,000 1,920,000 1,920,000
26 15 96.3 96.3 140,000,000 1,453,790 1,453,790
27 XM2E 85.05 99.9 220,000,000 2,202,202 2,586,714
28 XHs 133.65 133.65 240,000,000 1,795,735 1,795,735
29 | X[MMs(23) 80.1 80.1 210,000,000 2,621,723 2,621,723
ey 118.06 120,15 251,182,759 2,090,576 2,127,586

Az dEE d=2YAR=Z(WEAR)
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[# 2-10] ZE= SFE A JAH| (Sl )
am Z'szs 23} 3 Wi 7|2t 7 A 7|E} A
A A SM S SM A SM SAH|
1 278.00 | 1,030.93 | 212,73 196.37 163.64 65.46 49,09 98.18 2,094.58
2 168.07 364.79 364.79 | 364.79 | 364.79 121.60 121.60 182.39 2,042.80
3 181.60 363.20 484,26 | 60533 | 363.20 60.53 121.07 121.07 2,300.24
4 85.47 427.35 256.41 256.41 170.94 4274 4274 427.35 1,709.40
5 187.50 500.00 156.25 208.33 | 125.00 52.08 52.08 187.50 1,468.75
6 72.55 725.51 108.83 48,37 42.32 45,34 66.51 392.99 1,502.42
7 173.25 519.75 173,25 115.50 63.53 28.88 34.65 57.75 1,166.55
8 154,32 514,40 205,76 | 205,76 | 205,76 | 102.88 102.88 51,44 1,543.21
9 206,91 537.97 165,18 | 362.09 | 206.91 155,18 103.46 134.49 1,862.20
10 141,09 705.47 176.37 141,09 64.67 23.52 35.27 58.79 1,346.27
1 222,22 555.56 333.33 | 333.33 71.78 33.33 33.33 77.78 1,666.67
12 222,22 555.56 333.33 | 333.33 77178 33.33 33.33 77.78 1,666.67
13 250,91 | 1,026.46 | 285.13 228.10 285,13 57.03 68.43 159.67 2,360.86
14 | 250.83 902,98 250,83 | 200,66 | 200.66 40,13 60.20 200.66 2,106.95
15 | 240.50 901.88 240,50 | 180.38 | 240.50 48,10 7215 240,50 2,164.50
16 | 257.58 831,28 281,00 257.58 163.92 93.67 81.96 140,50 2,107.48
17 151,84 830.04 202.45 80.98 202,45 50.61 50.61 506.12 2,075 11
18 134,47 896.46 168.09 44,82 156.88 44.82 67.23 560.29 2,073.06
19 164,32 514,40 20576 | 205,76 | 205.76 | 102.88 102.88 51.44 1,543.21
20 | 369.21 1,021.84 | 773.53 522.62 244 .11 195.01 325.01 188.51 3,640.15
21 63.59 1,271.86 127.19 63.59 190.78 31.80 31.80 95.39 1,875.99
22 | 140.85 510.56 316.90 140.85 105.63 70.42 105.63 140.85 1,631.69
23 | 200.56 501,40 150.42 | 200.56 | 150.42 50.14 50.14 100.28 1,403.93
24 | 14097 142,36 21512 | 1,448.13 | 680.34 | 566,31 100.56 40.23 3,334,083
25 | 266.67 746.67 320.00 | 106.67 213.33 85.33 74.67 106.67 1,920.00
26 83.07 498,44 83.07 415,37 93.46 41,54 62.31 176.53 1,453.79
27 130.13 880.88 260.26 80.08 160.16 50.05 50,05 | 590.59 2,202.20
28 | 134.68 725,78 261.88 187.06 149.64 89.79 134,68 112,23 1,795.74
29 149.81 249.69 811.49 499.38 49938 | 87.39 124.84 | 199.75 2,621.72
Atz YEE Xtz (WS AtE)
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[E 2-12] SAH] A= hed ST 7HQ

25 —xt %t =xt
4 Feks ks A%
8= e Zel Fe

B4/l 15 2R 15 2R 15 3R
AES () 84.60 98.28 90.99
o X (m') 84.60 98.28 90.99
£ 71 (nm) 2,400 2,400 2,400
= 2| 7Hmm) 2,700~3,300 2,700~3,600 2,700~3,300
& ZH(um) 3,000~4,500 3,000~4,500 2,700~3,900
51 7Hnm) 1,500 1,500 1,500
7|5 (mm) 240240 240240 240%240
[ S & (un) 270%390 270%390 270390
Z 5 (nm) 240300 240300 240%300
Z25(20|Z, m) 240300 240300 240300
£|2¥(mm) 240300 240300 240300
= 2| (nm) 210270 210270 210270
4 7}2H (mm) D150 D150 D150
AR 90 90 90
O SAHA(MSHADL Aots BiA)

@ st oBiAE ASTA
bA 9 ARSARe] THE BARIge] Holg Aun7] Slato]

AFYNY FUL ARE AGT AETST AR FFOIA @S A 5 2§
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FEARITFAKS F 3021) 2R} HAHNSHE A(2005-81%) A=
2AA7N 2 At} Bs FEEFe] J|Estel 4yE B
A2 Has W4, WSt getdos 54 UL dd 4 315% e

Aol

(28 3-5] S&tFM2| MEfuky
(&X:017%(2005). p.40, LMY, FEETHRY 0[oF7] p.39)
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o He ARE AZE 5 oo, ABS LA Al e 7m0l AR
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2) =X +3E 71

80 AHEEE BAIY HEE FUA SEEUTT S8 HIekamoln, 7
A% 93 A7k B s ABIIE Fth Fua A% HAe Ane 2
AvA] FFAE A WE o 15~20) A B Ao Ueon wgo] g
ol AHgEE AupRe] QU AHAe A(NF 2,175U0E Y5 Qukl] Hls) o

2.28) A= =A 2AHE I,

I

[E 3-1] 2L ¥=3t MME 712 (2015.09.01. 7IF) (SHl: /)
28| 43 77 gE78 | ®ass| | w9 gy |[1F S
15-30cm>X1.8mO| Ak AAEX] 99,500 99,500 99,500 332

. A
AH|X| 165,000 165,000 165,000 550
15-300mx2.7moO| Ak AAEX] 120,790 119,420 119,420 398

. A
AH|X| 225,000| 225,000 225,000 750
15-30CmX3.6mO| Ak AHALX| 124,250 124,250 124,250 414

: A
AH|X| 232,500| 232,500| 232,500 775
300m=2.7mO| At AAEX] 141,750 141,750 141,750 473

. A

Lreia AH|X| 300,000 300,000 300,000 1,000
306mx3.6mO| At AAEX] 141,750 141,750 141,750 473
AH|X| 300,000| 300,000| 300,000 1,000
= 31~39cm*4 5~5 4m AALX| 144,000 144,000| 144,000 480
= 31~39cm*6mo| At MAEX| 165,000 165,000| 165,000 550
40~44cmX4 5~5 4m AHALX] 144,000 144,000 144,000 480
40~44cm><X6mo|at AHALX] 165,000 165,000 165,000 550
45cmO|AH<4 5~5 4m AAEX] 144,000 144,000 144,000 480
45cmO|AHX6emOo| A AAEX] 165,000 165,000 165,000 550
15-30cm>1.8mO| Ak ALK 111,670 111,670 111,670 372

. A
AH|X| 180,000| 180,000| 180,000 600
R . o 7ol At AAEX] 190,520 190,520 190,520 635

ALtR ) A
AH|X]| 276,000 276,000 276,000 920
15-300mx3.6mO| At AAEX] 191,440 191,440 191,440 638

. Af
AH|X| 276,000| 276,000| 276,000 920
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= A
25| 45 4 gE7E | Hussl | =7 gy |75 0
15-30cm*3.6~4.5m AALK| 024.840| 224,840| 224,840 750
15-30cm><4 5~5 4m AHAEX] 255,640 255,640 255,640 852
A AL 147,840| 147,840| 147,840 493
30cm>1.8mO|&
AH|X| 219,380 219,380 219,380 731
AR 368,710 368,710 368,710 1,229
o 30cm*2.7m0| At
= AH|X] 652,500 652,500 652,500 2,175
Aus
= ALK 399,820 399,820 399,820 1,333
- 30cmX<3.6mo| At
AH|X| 652,500 652,500 652,500 2,175
31~42cmX<3.6~4.5m AHAEX| 472,270 472,270 472,270 1,574
31~42cmX4.5~5 4m AAEX] 582,630 582,630 582,630 1,942
42cmO| 2 <3.6~4 5m AHAEX] 770,000 770,000 770,000 2,567
42cmO| <4 5~5 4m AHAEX] 924,000 924,000 924,000 3,080
I‘H LIAL 13 9emx5 1emX2.7m AH[X]| - 285,000 285,000 950
X
2 | ALFR | 3.9cmXx5 1cmX2,7m AH|X| - 360,000 360,000 1,200

MAR: MEIZE SRESHY §S 07t / ABIX: SHTSHOIM AHIXiolA TlsHs 7+

o =T
. UAME QEFE A|AEI(www.forestinfo.or.kr)

(]

*

HH)h
0

FUAT HFEtan Y] o5 72 AT 1,100~1,4609 02 S5 ArkA] 7125

S3hn, 2|2 ZHARHS 0.58)7) AYste] BRI o] W whrhdshl wol 1

gt 2o ozd. 3 fIetanl $57 02 9] 2] g2 stAztels}
37 Veh}A] ol 2 whH o] B A} Qlo] v 89 AAALE mrd 4 9ot

o

[ 3-2] 4¢l CiZ2iAme| 712 (2015.12.07) (E91: 24/ 1)
ot 7}
Az UALK| s3/74 108 1 *( g /ZJ)
XlA4 30cmO| 5t 330,000 330,000 1,100
X143 30~50cm 351,000 351,000 1,170
SEI N
Xl 40~50cm 429,000 429,000 1,430
X143 50cmO| At 438,000 438,000 1,460
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4G AR F A L Al oa) FhEEn ARbEolR B8 AMgsle]l 8B
At FAos A2 AL Wk, Ao Awsel Sager WPWA Ao ‘jﬁﬂ

e et 2y 5o HERRE AMEste] agxoR Aot Ao A=

F—E% stof Al A
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stal, o2 FIAA, HAA, BEAA, 42T AA

1 3\ = -
] M  —

il

| —
—
SUUUUE : = L )
eI = 2 i) e K a2 A
(92 3-6] Sxhel xAhLY
(EX:2H13(2000), AHat AdY7IE H4H ULrtE ML0IE, p.77)

1 BE Al AR FZ] A BHHA st
Asto] AL Wilolx, EAAMNE U= A3

ARe Aeste] AR SesbuAl Adsks Yol AEAAE AR Folg w2
o

o] % EUARIGL 488 AL ABO] HHo] s0em ol4bo] B Alzo] A3ksia, 4k
AR B4 ARl Wol 2oln A% Aol ol ALEA etk EH HEA
A FIAA ] vlste] o] Hr} 1

§|M(20 5), EXHAW
5| AM(2015), AN, p6
13) MY, HAIM, p.76
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2. ERISFO WE 534 HIE B4 79

B AT AL $ax7h Al AT RSt FA HHS & 5 YuE B
Ao} Fiol e wrEstE BAIA s Ao, BAWA B89 fui FeE
A#E ATz o AAFAZZ AGe] ALY 2013 4le] AT FAUA

FARA
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223 e 49, 33 37k WulAB4.3m, 7.35%) 0 3
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[O3 3-10] =4 ¥ k=

(23 3-11] =AY $+=(24.3m)2] XIESHHE
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[O& 3-12] =AH 5t=2(24.3m%)2| CHHE

2,700mn>3,000mn 3%t FR(24,3m, 7.4%)¢] gjAE &S A=H 20FHE &
NS Azl HH, 29 MilE LAstks 475 SRXTIXT 87] 261,34, 4%
o] 11, INX5X35) 47}, 9RX5~X3~) 27 787, FAE] 11, INXTX6~ 47), 9Nx7
X6 27) 218, 4R, tiEF 12 KNX9NX11+ 47) 3967), HolA] 2 2R X5+X3~ 87 22A4,
T 6.7R<10.8°%35 27) 86,274, FAo] 1L INXE X3 27, 9RXEX3+ 174
39.14), =8 11 ARNXTIX6~ 27], 9RXT~IX6~ 17) 109,27, AAZe] 11, 1N X5+X5
o7l 9RIXENXEA) 170 64,64, AFQIH 8. 5K X5 X35 67] 63,87, Z<¢IH} 8 5K X5
SIX3S) 370, 9.5 RXESX3 47), 5 4RX5X35 37 99.7AY], sFelHl 8 5RX65X35 3
7N, 9.5RX6~Fx3F 47, 5 4RNX6~FX3+ 17 10344, AZE AX|s}7] Y3t &4 1,71
X4 55 X3~ 67, 6.2RX4 55X3~) 27, 6.2 X4 55X3<) 37), 6.2 x4 5-X3) 37
67.34, A7H 10, 7TRX4. 5-x4 5+ 6270 111957, 7R 10KX10~1<0.8~) 627 413.3
A, B 14RX3:X2, 55 27 17,54, A7t £9] 7|k W] ffs o719ke]
of 9A 7hgsto] Had) flofl AR|sks AvF 14)0<2, 553 17, 10, 7TRX2 5:<3+ 2
N 2224, Wiz 5ol wkg Sl R Aol -2 M7 5719 6RX4] <3 157)
904, H714 & Holae & 10, TRX8~F<0.7~F 87 39,94, BF3 111X15.3
X3 47 T2 9 R A8 EE B %ZHéo% 3.3344 0]t} of7jol| AR FF 4HE
Al Agajof sl TEE 1092 THA= 36684 0|k,

_‘E o
ol

ol

2

ol

mol'

44 BALE U ML) W2 Eps o1



SRHR|%

ZOI(R) Zt2() MZ())

1 27|12 8 7 7 8 261.3
2 AR 1.1 5 3 4 55.5
3 FAEN2 9 5 3 2 22.5
4 ESPN =1k 11.1 7 6 4 155.4
5 Z=AEF2 9 7 6 2 63.0
6 o2k 12 9 11 4 396.0
7 HOtX| 2.2 5 3 8 22.0
8 o= 6.7 10.8 3 2 36.2
9 SO 11.1 5 3 2 27.8
10 X2 9 5 3 1 11.3
11 Ey=1) 1.1 7 6 2 77.7
12 =32 9 7 6 1 315
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Jlza| % ol ol ol o o ol oM oH oM
3 s =
.__Au_u ._.A._. _A_.o _A_.o _A_.o 1o Ite} 1o
o | < e} © ~ © o o — N ™ <
- | - — — - - - ~ N o~ I8\ ~
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SRHR|%

ZOI(R) Zt2() MZ())

25 2M4 6.2 4.5 3 3 20.9
26 M7key 10.7 4.5 4.5 62 1,119.5
27 7H 2 10 10 0.8 62 413.3
28 o 7 Cf 14 3 2.5 2 17.5
29 HsH 14 2.5 3 1 8.8
30 HAst2 10.7 2.5 3 2 13.4
31 27|99 6 4 3 15 90.0
32 | 27|HHmt 10.7 8 0.7 8 39.9
33 Hh 11 15.3 1.3 4 72.9
=2 3,334
S E(10%) 333.4
ESEA 3,667.4
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2) 84 A0l T2 STAt HI8

249 HLY AT £0HE BASES F 33uUNAEE AN, S4ow
A7) 913 WA BASFS F 4353.940lth 28X5e BRXSe] BALG Aol
L1994, ol %59 B 4y A dolA4E %59 FEHII 64, 97, 12
Ao Aok st/ wjRolch, e Sol, 104 ol At Bastchd 12449 BAE
Folisor al7] wge] 27 dolukae] ag BAEeF Aol g A(H) 47 £7h
s Btk mah 49 QU SEe s0molstE AW, BopR, Holx], 2%, 7]
Ahw B, AR A FAS BREL 198 § 15| AL Thsstel 4

A 8 hgEgo] FrhEe] BEA M8 ASAYIE adlo] Hit

[# 3-3] =AE 5t3(24.3m)0ll ZLSt |52 BxiY 2t 713WH Y 71A (J: g2HI8)
BENEF SxHs(H) Mg 7t3HH AR 7HA(#)
Z|1= 319.7 | 1¥2 1825 1,585,000~1,740,000
=11 379.4 | 1¥=2 12X | 7|AHI80%+2H20% | S2AX(Z|L§90T) | 1,877,000~2,063,000
= 4204 | 1E=2 1821 | 7|7H80%+E120% | S=271%(Z[H90TC) | 2,500,000~2,745,000
o 1443 122 1211 | 7|HI80%+4=E120% | 2 74X(Z[H90TC) 714,000~783,000
M7l 14285 | 1912 182X | 7|H60%+422140% | S24Z(Z|CH90C) | 7,081,000~7,775,000
ks 7025 [1R= CHEXY | 7|7H180%+4-EH420% | ZS2ZZ(Z|t90C) | 3,482,000~3,823,000
o= 549 |12 CHEXH| 7|1H60%+5EH40% | 24 ZE(Z|CH907C) 273,000~299,000
HOLX| 350 |12 CHEX| 7|1A70%+52A30% | S2AX(X|§90C) | 173,000~190,000
Olekxy 354.6 12 121 | 7|A70%+3EEE30% | Z2AZ(Z/i90TC) | 1,755,000~1,926,000
2M 110.9 122 12X | 7|H70%+5E430% | Z27AZX(Z[§907C) 547,000~601,000
27|H 106.4 [192 CHEX | 7| HI60%+3EH140% | Z2ZX(Z[H90TC) | 527,000~579,000
2y|%74mt| 664 |[1¥Z= CHER | 7|HI80%+4EH120% | Z2HX(Z|H90C) | 329,000~361,000
8tg 99.8 1S 127 | 7|A4160%+2E440% | Z2Z1E(2§90T) | 495,000~~544,000
Ty 216|192 CHERH | 717180%+4E420% | Z2A(Z|tH90C) | 128,000~140,000
st 323 1912 CHEXH | 7| A4160%+42H440% | Z2ZAR(E|H90TC) 155,000~170,000
ESPNL=ET 77.2 1= 12T | 71H90%+4E210% | S2Z1E(X/H90TC) | 382,000~419,000
8t A 2xH42F 4353 974 22,003,000~24,158,000
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(38 3-13] 37t 327t XIS 8t=20| K& Aol TE 21 7t

248 LS 9407 A7 oF BEAEE AN -72-AZR 5o BHLS AH &
QEE WE AHEd £ AT (3% 3-13004 dehd AAE A7t} T00eel~s00%
S & ulgo] hoEE A I 5 AL, olod A,

HoEE, AdUA, 7ls o Hlgo] £ £85E AR e,

Ao v gL Ao Tgol gk A4 9 ol 2] uEe] HAus
b Apol7t qlize, oiERe} Huo, A AT 6,0009~6,5009e]m 1 olgje]
HASL 5,0009~5,50089] 7Hde] 2R¥E Aoz Uehgrh HA19 7] W Heel

2 b A5el tehiAu, AwHoE ARgEel Glolt 195 18Rk 195
AR AEE AR fAdnn AR Hge] ¥24%, Teln gngel @
STHE A FHol AYF AOR AR

SE2 Ut £Fo Hlote] AAdEE A9 dRe] ol fiiE 1¢E 1RA=
|

AAHIL Glom, FakarE A $EHIL G A4S 48300 glo Wa ol4be] A
o] APl utet AZY L AW ofUe AR L AHZIRe] GlolAE BgAbu|Y
%7} 29lo] wAyE)
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3) Ci2atAm A0 WE SIAH HIZ

249 A9 HIPane Ay Wad BASES F 4,00634(F5E A9
2, £074(3,3344) 2 Waxso] A4k ol 682,34 0]tk o] WaxsL X
Aol AR A5 AFTANN Fohs gl SO dFt J4ASE FAHow s
7] wjEolth, oE Sof, sRxTHxTH(261.34) 275 Axe] AL 83K
X7,3%7.3:(319,74) 9] AAEo] Wao] wet 58,474]9] sao] Aol uAHL, 4
At EZetAnE TYA 843} h2A] BRje] AREe] A4 shte] YoA T
o] BA} AAMsEE, 84Tt Wa gl %3 ZAu} sbsely] i) &

Lo BAl4ago] AHEEA gt BA7HEo] Asit

_l

[E 3-4] ZAE 520 LR HZ2tAHO| ExfiZat 734 ¥ 7+ (1 : =2HI8)
ENER SME() ML 7134 Az THA(#)
2|5 2949 | 1H=Z 1RX | 7|H80%+5E20% | ZR2E(X/H90TC) | 1,323,000~1,467,000
=] 369.1 195 122 | 7|7H80%+2220% | Z271E(2/§90TC) | 1,652,000~1,833,000
=] 430.9 | 1212 1211 | 7|AHI80%++2220% | Z2AX(Z|190TC) | 1,931,000~2,141,000
Eo] 140.4 |12 CHRXY | 7|HI80%+5E220% | R AZX(X/H0TC) | 628,000~696,000
M7EH | 183094 | 1212 CHEXH | 7|A[70%+5EA30% | Z2AR(ECH90C) | 5,854,000~6,491,000
7o 602.9 |12 CHEXH | 7|7HI80%+4EH20% | Z7AZ(Z|LH90TC) | 2,704,000~2,998,000
mhh2 427 | 1H2 CHEXH | 7|AI60%+4EIH40% | Z2AZX(Z|H90TC) 191,000~212,000
HO}X| 29.2 | 192 CHRER | 7|A70%+4E130% | SR AZX(Z§90C) | 132,000~146,000
olatxy 321.0 |12 CHEXH | 7|AI70%+5E1430% | Z27AZX(F(CH90TC) | 1,437,000~1,592,000
2M 845 |1¥2 CHEXN | 7|A70%+5E430% | Z2HX(X|CH90C) | 378,000~418,000
27|49 M7 (12 CHRA | 7|HI60%+3%1140% | ZRAE(ACH90C) | 502,000~556,000
S27|¢HE 609 | 1RIZ CHEX | 7|HI80%+4EII20% | ZRAX(AH0TC) | 272,000~301,000
El) 940 |[1R2 CHEX | 7IH60%+5E140% | ZRLHE(X/H0TC) | 422,000~468,000
=y 220 |1R2 CHER | 7|HI80%+4EI120% | SR AX(ICH90C) 98,000~109,000
st 28.0 | 1= CHEXH | 7|H60%+4%2140% | Z2HA(Z|CH90C) | 124,000~137,000
AT 2| 747 |12 CHEXH | 7|H90%+4E110% | ZR2AZX(ZIN90T) | 334,000~371,000
gt A | 2xi= 4016.3x 17,982,000~19,936,000
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[323 3-14] 32t 3&7 WHIX|S et=22| HF2tAN ALZ0l| WE £Xi 7t

208 B2 PZeanz A7) 98 BAEE AY-HE-AE 59 BYS AA

AfEE HgE A B Au (19 s-141004 tehd XY A77h 5802H~650

o & RAo] 3| YEA B Hgo] Aaw a:;. T 4 QAL ololA ]
A0

W 2, =, YA, Ve &L= vl =

HIeany 49, B89 Fo PR )F, £8, b TRH bHyY R
Aol gzzlel s 19% 194 AR Fote, 1 olele] BASL 198 by
Aol e Bd AME BAS Agdt B8 R4 HgS ACNG 41,5009~

5000902 HAE & Aol5 Ho|x] ¢h=t, ole HIeAan e dxvtAo] HA =7
of W}Z 714 ztolz} A ¢7] wjEo g2 ueb )
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S
of
i
0
2

AtE0]| E STZAL HIE

2408 Fe THEAR Al BRIt BASFL F 4,986 64(F5E A=,
S% 9 HI2eans Agets 4o va A g B gl 2e8 11
FEEART A% A BAYE 2255 F v o 53209¢~5, 7707902 71 ®
G 7P H Ao ZAFYL o dt olf2 WHoHE BE F& A% A mE R
A2 BT AgslA gn 98I EFete] AMgstn gl oo B AoHe
ZTEANE AgSHE A9E AQstar. o, FEEA Ag] E BT dee
AHEslol, 4B EEAE WE wrbs 240 2459t
[&# 3-5] =24 $=2(24.3m)0ll QS Jet=RHS| FXHE 1 JIB3WH R 71 (: =2H8)
2AMEF =M () ML Y A=Y 7HA(E)

271 380.7 | 1RSCHEX | 7|HI80%+EtH20%| B2 7=(Z|H90C)|  4,526,000~4,900,000
=2 482.3 TRSCHERY |71 A180%+El2120%| S2Z(2|tH90TC) | 5,657,000~6,127,000
] 557.7 | 1RISCHREX |7]7180%+4EtH20%| B2 AZX(Z/H90TC)|  6,605,000~7,151,000
o] 184.3 1RSCHER | 7] AI80%+42tH20% | B2 7=(Z|H90C)|  2,150,000~2,329,000

X 77k2H 1704.6 TRSCHERY | 7| AI70%+E430% | S271%(2]90C)| 20,020,000~21,675,000

JHk 602.9 1SR | 7] HI80% -+ X 120% | SR71E(Z|LH90C)|  2,704,000-2,998,000
TE 58.9 1RZCHER | 7]H4160%+4EH40% | S22 Z(Z]|190TC) 655,000~709,000
HOX| 37.3 TRIZCHER | 7| A70%+2H430% | S22 (X 90 TC) 451,000~488,000

n

I 4161 1R2CHEXY | 7| A[70%+3EE430% | 524 X(Z|H90C) | 4,920,000~5,326,000

2x 12,1 1RSCHER | 7| A70%+42H30% | S2ZA=(Z[CH90C)|  1,294,000~1,402,000
27|H 146.7 TRSCHERY | 71 H160%+4- 2 40% | SR AX(ZIH90C) | 1,717,000~1,859,000
27|%74EH 60,9 1RZCHERY | 7| AHI80%+4EE120%| £ & (£/CH90C) 715,000~775,000
=] 94 TRESCHER | 7] H160%+4-2H40% | SR ZX(2[H90C)|  422,000~468,000
i 22 TRSCHER | 7] AI80%+E120% | &2 X (2|90 C) 98,000~109,000
st 28 1RZCHER | 7] H160%+4EH140% | 2 A& (£/CH90C) 124,000~137,000
Al 2| 981 TRISCHEXY | 7] AH190%+4 2 H10% | S274X(Z|t§90C) | 1,145,000~1,239,000
3 A 242 4016.34H 53,203,000~57,692,000
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5) SMEF EEAE0 ME SSA HIE H3}

SEVRESS f‘ﬂ%ﬂl A BACE AP 0 23 2188 48

LR A 7%
2 AN 98l 1%, e, Hel FABAE AT, duiA Rt 44 2 o2
232 AGAATHFIRA+H, FHEA +elFepow),

7R Alteloo] WE AR BEAb uE @ iy A9E= BEA HLe o
(% 3-617} 2.

[E 3-6] 228 B2(43m)0l SHER SBAS 112 2B 18 (ets1:2)
Sa(UeIznRN) | Bs=mEe7As) | B=rEe 7AS)
oA B =0
=2 A ety + 28 + ciZaian]
EEN
HR 22,003,000 17,982,000 19,525,000 32,829,000 29,864,000
sm| Y8
= e 905,473 740,000 803,498 1,350,988 1,228,971
=2 A ’ - ' 590 228
=34t
HR 24,158,000 19,936,000 21,560,000 35,788,000 32,673,000
zn| HI8
7t Im'E
e 994,156 820,412 887,243 1,472,757 1,344,568
— o
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L3l= A9E  19,525,0008~21,560,0004 0.2 50HS AREE wjHoh oF 250

’

A~2600 AT = glon], HIetange AST YRt ofF 1508 d~1600Y HE

OAY UBWE o8 22 e BIA MG Ay wel o 1504
A B Hlgol oF 6~9%2 AulA}

(Vo] obd Aol WA AW 5 Sl WAL Hoirh

e
2
NG
[\
(@]
r!i
e
o
K1
lo
=
ofo
_>14_,
o
N
N

I
o=
i
=
)
rlr
(L

SR, 2 F2EAE FEAR ARSI I o]9]e] BAje] &% = Had
AW R G Aol HZAL H]RO| 29 864,0008~35,788,00040 82, YETHS

NGTOA B8l TEA HEFHE EREE FAol BEE AR 1 el
L o

O ©o
L one) F5Y @ 2ok 52 nastel 37189 44U vge A 4 9
o]

AR -1k ofF 159 27] EFAF Hlgo] haEo] 7}

[O3 3-15] =AF $5(24.3m")2] SSAL HIE AlE20|M
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4. 28 T=S(45.36m) 9 EXASFO WE FIJAL HIE #S}

R

WHow, 5wt Fxol BANE Yol ol

A gH2-8 2, 700mmx<4,200mm(11,34m°, 3.43%) {2 ZH[H) Q] 47 2oz FAH

[12 3-16] A £+=(45.36m")2] BHE

(23 3-17] A B1=2(45.36m")2| UH=
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[0 3-18] A8 $=2(45.36m)2] LA|=

A% 5t=(45.36m")2] XSHHT
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[22 3-20] AY 5t2(45.36m%)2| THHE

1) A3 S0l AQEE SxY AE

2,700mm><4,200mm 47+ FFE(4536m°, 13.7%)9] WAAE 3He-S g Aa

EAeES AFESEE, 8 X8 ©Hol Z7)E 575 54 Aol e A7 4
8.6/l 47), BAEE A&Jgt oo ATt Z7]E Aol 8.2 87, Wil ATt Z47]E
Zol TR 1), 53+ TS FAlAe] 1364 (o] 10.6K 271, Aol 101K 47, 2
o] 9.1 27, o] 9N 27, Zo] 55K 27f), 7~hx8sk wHel FAwE 507 7A(Z0]
10,60 27, Zo] 10,1 47, Zo] 9. 1R 27§, Zo] 9K 274, 4ol 55K 27), 5~X3+f
O] S0l 90,37 (o] 14,6 270, Aol 145K 270, Ao] TR 27l), 7X8+ ©@H 9
Z=7 336.9A1(Z0] 14,6 271, Zo] 14 51 271, Zol TR 27)), 5:'x3+ e 23
o] 40,974 (Zo] 16.4K 17}, Zo] 163K 17), 7~/ x8~) ©el Zra] 152 64(Zo] 16.4
Ro17), Zo] 163K 17)), o=k 16 X121 X144~ 37 672A], &% 9. 7TRX8~I'X14~ 27
181,14, ujgF 8. 7TRX8~X10~F 271 1164, E5 TRXT7~FX95f 37 110.3R], A5 1.2
RXTIXTE 107] 494, Trlg 14, 7RX9X3+F 37 31,74, 6513~} ©Ho] Holx 6
7N 81, 7A, 55x38sF whH o] Hopx] 19 5 (Aol 2.3 67, Zo] 0.9 271), 3~fx6+f ¢
o] 3holdf 162,641 (40 9.1K 37), Zo] 8.6 87, Zo] 4.1K 37H), 3-)x5+ TH

rr

°
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Arold) 162 37(Zo] 9.1 471, Zo] 8.6/ 871, Zo] 4 1K 67), 3555 ol 9l

83.67)(Zo] 9.1~ 174, Zo] 8.6~ 47, Zo] 25K 27, Zo] 23K 87f), 3)X5+
W] FA 111,37 (o] 6,21 1070, Aol 2.7 107H), 5:X5F @] A7ief 1,786.7
Zdo] 9.7 607, Zo] 53K 527H), 535 Tl AAA 1,3357(Ho] 14K 47,
Zo] 12, 7R 871, do] 11,7 87, Zo] 10,7 87l, ZAo] 10K 87}, Zo] 9.7 87§, 4
o] 9.3K 87ll, Zo] 8K 87H), 10-]}1~) A9 7wt 598 34 (Ho] 8.56K 607, Ao] 4K
5271), 13~)<15 gl g 403 47 (Zo] 133K, 287H), B7|A 6Rx4+x3+) 574 30
A, wrg 6RXI5 X1 47] 30A, 33X2 55 ©Ee] Fadf 1007 (Ze] 12K 87), ZHo]
16K 47)), 32 55 ©hHe] A%t 45 974 (Aol 12K 47, Zo] 12. 7R 27)), 7~<7+)
WO A4l=e] 1335440l 16.3K 17, o] 16.4K 17)), 5:><56+ ©Ho S 2 &
FE(de] 8.8 671, Aol 2.9K 47)), WA 15/ <10 X1 37 37,54, F1 15.3
RXTFX9 47) 321342 4AREE & BAawe 8,502.440]ch, 7] AR 3
A= Al Agsfof sk d5E 1025 Pt S Al= 9,353A ot

2 L ok

R ENES

Z0|(N) ZI2(GF) MZ()

1 2t71&1 8.6 8 8 4 183.5
2 27182 8.2 8 8 8 349.9
3 Z7|1S3 7.9 8 8 1 42 1

58 =xi+3 A MixfLHo| WE EopEs A



7o) 0 © 0 ® o O, ™ o o o) ™ o) ™,
) . . . . . o . . . . . ) ©
& 3 & & e 3 @ ) 3 ) & 3 = ©
N < [qV] [q\] [q\] [V} <t N [aV} N N [qV] [qV] [qV]
™ ™ ™ ™ ™ ® © ® © © ™ ™ ™ ®
0 ey 0 7o) o) ~ ~ ~ ~ ~ o) 7o) 7o) ~
© — — o © — o - © 0, ©
o o > @ 0 =) e w0 o < 3 3 = 3
i o 5¢) A © - o o h ©o ~
s | 3 ) 5} g8 | W | ow N n 5 5 | 8| w
KO | RO KO K0 KO H H H H H %0 R | ® | W
<0 <0 <0 <0 <0 <0 <0 <0 <0 <0 Klo Kio Ko Kio
K K- Kk K K- Kk Ki Ki K K-
~ o} © ~ @ o = - o ® X © © =
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18 =z 32 14.5 7 8 2 135.3
19 =233 7 7 8 2 65.3
20 SO 16.4 5 3 1 20.5
21 B2 16.3 5.3 1 1 7.2
22 Er=I} 16.4 7 8 1 76.5
23 =z 32 16.3 7 8 1 76.1
24 CHak 16 12 14 3 672.0
25 =af 9.7 8 14 2 1811
26 2n|aF 8.7 8 10 2 116.0
27 =at 7 7 9 3 110.3
28 =Xtz 1.2 7 7 10 49.0
29 o= 4.7 9 3 3 31.7
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~ ™ o ~ © ™ © Te) © o ©
o ~ ; ™ — N~ ~ ) N © o
N — N — Lo AN 'e] mRIV Al [e0) Al
© © N - < « < ™ N 0 N
™ ™ ™ © © © © © 0 el 0
© 0 0 ™ ™ ™ ™ ™ ™ ™ ™
™ ™ o - © - © —_ — © -
o N o o ® o © < o ® o
= & o o N o X © o N o
K 33 K o0 70 0 0 10 0 70 70
2 2 = T I I ) z Eh =
=) ) ) o od od ol ol od ol ol
— —t —_ —_ —_ ey - -
H H iy 10 0 16 ) ) <0 20 %0
o — N ™ < 7o) © N~ © o o
1) ™ ™ %) ™ ™ ™ ™ ™ ™ <
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@, < o, ™ o, 0, @ % S
o — ) © %) ~ ) — NI
™ — < [qV] N~ ™ mm o
[Te) [Te) [Te) T} [Te) To) [to) T} T}
[4p] [4p] [ap] ™ (a2} ™ ™ Lo Lo
1. 1. 6- 5- 3- 2- 7- 7- 3-
< o 0 ] &V © SV o o)
< ._‘.|o N ™ = N

10 i 0 10 10 a

0 EL m 0 z 2 Bl Bl
w o o o o il _. B i _.._ K0 |
20 Klo Klo Klo Klo

— [N ™ < To) © N~ 0 o
~ < < <t ~ <t < <t <

Cill

Ex+S H AL Ho o2 SHopH
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50 MXAH 14 5 5 4 116.7
51 MXpH2 12,7 5 5 8 2117
52 MXIA3 1.7 5 5 8 195.0
53 MXIH4 10.7 5 5 8 178.3
54 MXIH5 10 5 5 8 166.7
55 MXIH6 97 5 5 8 161.7
56 MXA7 9.3 5 5 8 155.0
57 MAtH8 9 5 5 8 150.0
58 7HEH 8.5 10 1 60 425.0
59 JHm2 4 10 1 52 173.3
60 JHmER3 13.3 13 1 28 403.4
61 =27|1A 6 4 3 5 30.0
62 Sl 6 15 1 4 30.0
63 o 17 CH4 12 3 2.5 8 60.0
64 mCh2 16 3 2.5 4 40.0
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65 HAsH 12 30.0
66 5k 12.7 15.9
67 | MA=2[t 16.3 66.6
68 | MAIZZ|2 16.4 67.0
69 SHE 8.8 110.0
70 SHE2 2.9 121
71 HE 2.9 12.1
72 | OtRHE 15 37.5
73 =14 15.3 321.3

8502.4

850.2

9352.6
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2) 85 ME0 ME SIA HIE

&% TES Aed 285e SASTFE T 85024458 AR, §EFo= 3
7] 98] Wad BASTS F 11,234,940tk 20X 50t DA 40 BAsF Holk
2,732 512, 9F 32% ol HEAZF © ZQ3 A= yegtth ol 59 f59H6

A, 9%, 1229 QUA(EAE 30cm ofah) ALgol WE 195 154 Y Fol
ofgh 2% wpRolct

[E 3-7] 28 $t=(45.36m)0l ZRst 840 2 2nt JiSwdH U 7t (] ==H8)
BENER SME() MR 7H34 ZAzHpH 7HA(H)
EIVIES 671.7 | 1RIZ 18XH | 7|A180%+5220% |Z2HZE(Z|H90TC)|  3,329,000~3,654,000
===l 1,201.7 |12 182X | 7|A480%+42H20% |S21ZX(Z[H90TC)|  6,423,000~7,052,000
=] 12219 | 1¥2 125 | 7|HI80%+4-E2A20% |S27AX(Z|tH90C)|  6,753,000~7,416,000
Eoq 355.6 | 1= 12x) | 7|HI80%+4EA20% |ZS2AX(ZIH90TC)|  1,895,000~2,079,000
M7kaH 45517 |12 12230 | 7|7H60%+3E140% | S ZE(E/H90TC)| 22,910,000~25,160,000
7HE 1,295 [1R= CHEXY| 7| A180%+4E20% |S274Z(Z|§90C)|  6,887,000~7,563,000
INES 533 |12 12X | 7|H80%+3EIA20% |E2AX(Z|LH0C)|  264,000~290,000
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=] 11667 | 1€2 121 | 7|HI80%+4E220%| ZE2 41 E(X|H90C)|  5,224,000~5,791,000
EHod 3202 |12 CHER | 717180%+4-EHI20%| SR X (Z(H90C)|  1,431,000~1,587,000
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SUMMARY

Material Cost Variations depending on the Species
and Manufacturing Process of Wood in Hanok Buildings

Lee, Kang Min
Lee, Jong Min
Lee, Min Kyoung

Though the effort of central and loca government for promoting Hanok,
Hanok in the housing market is not such promoted due to common understanding on
generaly higher construction cost of Hanok than one of a regular single-detached
house. This relatively high construction cost of Hanok, however, is not the only
barrier to successful Hanok promotion. When an individua tries to build a Hanok,
he/she is likely to be advised from an expert on the tota construction cost that is
estimated in accordance with a unit cost per Pyeong(i.e, 3.3m?), considering with the
scale of the Hanok. That individual, however, is highly likely not to be informed on
why the construction cost of Hanok should be such higher than one of other housing
types, which is not a transparent nor reasonable situation. It is necessary, therefore, to
prepare a standard to estimate the construction cost of Hanok rather than asking
unconditional construction cost reduction to Hanok industry. The standard should
correspond with various needs(e.g., forms, materias, functions, etc.) of consumers of
Hanok housing market and should be transparent and reasonable.

Following up the research result ‘Material Cost Variations depending on the
Forms and Dimensions of Timber Frame in Hanok Buildings(2013)' of the
Architecture and Urban Research Ingtitute, this study calculated the wood material cost
in accordance with the wood species and wooden sawing for Hanok construction. This
study also analyzed changes of the Hanok construction unit cost in two ways in order
to improve transparency in the wood material cost, to find the reasonable measure,
and to propose the aternative that the Hanok housing market consumers budget and
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preference are considered.

The construction cost estimates that were calculated by traditional and modern
Hanok construction processes were compared and anayzed for the standard Hanok
housing models the Hanok Technology Development Research proposed. In contrast to
common guess that traditional Hanok construction cost would be higher than modern
one, this study found that the modern Hanok construction was costed 5 million KRW
more than traditional Hanok construction. Such higher construction cost for modern
Hanok was caused by additional construction costs for therma insulators, system
windows, etc. that were not applied to traditional Hanok but were needed in modern
houses.

This study also analyzed the carpentry works cost that generally accounts for
around 40% of the total construction cost of Hanok. The carpentry works cost
consists of material and labor costs in general, and the labor cost proportionally
follows the material cost. In this reason this study focused on the materia cost and
examined unit cost changes of the wood material cost in accordance with the wood
species and wooden sawing. Calculations of the total wood material cost were
simulated for such two different Hanok models as the 3 Ryangga 3 Kan(f) gable
roof Hanok housing and the 5 Ryangga 4 Kan(f&) hipped-and-gable roof Hanok
housing in accordance with the wood species and wooden sawing.

The wood material cost varies in accordance with the wood species and
wooden sawing, and the various wood material costs are investigated and collected for
simulating unit cost changes of the wood material cost. The wooden sawing are
generaly distinguished into flat grain, edge grain, and end grain sawings, however,
these are for producing planks not for wooden materials of Hanok. When a wood log
is sawn for Hanok construction, instead, how many wooden materials can be produced
from one unsawn wood log is more important. The total number of wooden materials
from one unsawn wood log is depended on the diameter of wood species. One
unsawn pine tree log is highly likely to produce one wooden materia for Hanok
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construction, and one unsawn Douglas-per log that has a wider diameter than usual
pine trees is likely to produce more than one wooden materials. In order to resist
common bending stresses, the engineered wood, or the composite wood, is produced
by layering to be crisscross of growth rings of each flat grained plank.

The cost of raw logs according by the wood species is little higher for
domestic pine trees than imported Douglas-per; however, the cost of sawed domestic
pine trees is much higher than the one of sawed imported Douglas-per. This cost
difference in sawed woods is caused by difference of wood loss in sawing processes.
One pine tree generally produces only one wooden material due to its small diameter,
comparing to the Douglas-per that can produce more than one wooden materials from
one Douglas-per.

This study simulated unit cost changes in accordance with the wood species
and wooden sawing based on two scenarios. The first scenario of unit cost change
simulation focused on improving the structural function of Hanok. In this scenario, the
structural-use engineered wood was used for main structural materials(i.e., the column,
purlin, and beam) of a Hanok, and the pine tree or Douglas-per was used for other
materials of the Hanok. The second scenario of unit cost change simulation focused
on the aesthetic function of Hanok. In this scenario, the pine tree was used for the
column, beam, and finishing material, and the Douglasper was used for other
materials of the Hanok. This study also analyzed the unit cost change by comparing a
case that only pine tree species were used for Hanok construction with a case that
only Douglas-per species were used for Hanok construction. Results of this study
proposed aternatives that enable a Hanok owner to reasonably choose wood materia
costs for Hanok construction and that reflect hisher preference between structural
function and aesthetic function of Hanok.

This study has limitations in simulation scenarios that were not various to
analyze much diverse unit cost changes of Hanok construction. However, calculation
results on the total quantity of woods by dimensions of Hanok materials and on the

SUMMARY 83



required quantity of raw logs to produce the total quantity of woods, that were even
classified by Hanok materials, wood species, and wooden sawing are worth as
foundational information in improving Hanok consumers reasonable choices on wood
material costs for Hanok construction based on persona preference for Hanok.

Key words : Construction Costs of Hanok, Wood Material Costs, Wood Species,
Wooden Sawing
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Zot=2x (58|53 |13 | 6 o= CHEAH|717180%+21820%)  76,000~-84,000

e 3. 20.0 | 6.2 1992 CHExH|7|H180%+2 Rt ’ :
S o T751551 2 T2 22 a1 b2 XEA20%|  236,000~255,000

=2l o 09| 78 | 83| 2 e T 12X |71 A[80%+4212{20%| 600,000~659,000

g . . . o= - : .

22 (10.9] 7.3 | 1.3 | 16 L 1ES TPR ASO%e 7 HEZ0%| 495,000947.000

g 9|73 1. 137.9 | 39.0 1”12 CHEXH|7|H|80%+2EES ' :
S > 751551 4 o022 535 a1 b4 X1 20%| 1,627,000~1,761,000

=2l Setam 104] 73| 83 e Jﬁ 122 |7|A180%+4%t420%| 1,201,000~1,319,000

g . . . . o= 14 ' !

aeis 10475 1| 5 2= 12 | 7| A[80%+4E20%| 942,000~1,044,000

o= A1 731, 263.2 | 747 1R2 CHERH|7|H180%+4 5] : e
s 55 | 6 |73]83 60.6 | 9.3 | 122 12 BT TER0% 9,105, 00075, 901.0%0

5 |H22tam 58]73 83 5.6 | 7.2 ol LT IR0k R0, 290,0007929.000
g . . . 2 182 1= o : :
siox (s5s |73 |13 ] 16 A= 12X |7|780%+52120%| 263,000~+292,000
o= 3|1 73.4 | 221 1992 CHERY|7 | AIB0%+2 X120 ' :
el B8 [ 12 [73 83 1212362 | 1942 1= T TE20%) 908,0007999,999
=2l Soiam 04 73 |83 s 10-0 T SR |7| A80%+4-EH420%|  600,000~659,000
: ol e 9 (10,0 | 1212 18 ’ :
e AR AP P12 1Y 7] 7|80%+4-KE420%| 425,000~472,000
e 31 118.9 | 34.0 1R CHexH[7|AI80%+4 1t ’ :
S 731551 2 To05 | o0 [1aim 1o b2 XEA20%| 1,403,000~1,519,000
. [CI22Am| 937383 2 9.9 | 0.0 oo LEH P17I80%: +AE20% £50,0007494,000
g . . . 9= 14 : :
Bt | 00| 7| 15 | 16 |17 | 0 |18 cramp oo ssisizosem o0t 05
= 31 7| 33.7 1942 CHERH|7 | AI80%+4 K2 '
e x10120%] 1 ~
. = 15 1531 3.3 2 437 | 7.2 1‘?:-'5 1'=ix|.| 7|71 oL LA - - '388’000 1,503,000
ZX0f1 [H22tAT|149| 53 [ 33| 2 | 434 | 69 1 = - SoRTT TEA0R 2OB0197 285,000
i SR 4169 |19 O ' '
zst=xf (14.9(53 (1.3 | 6 | 51.3 | 1438 = CITH7IAB0% 7 AE20M 194,0007210,000
. . . 9 = : .

84 |15 (53(33| 2 | 437 75 1T e
= . : - . 19‘E = [ ' :
sxioileEaran 148 55 | 33 2% 127 |7|780%+4-%2420% 260,000~285,00

- - . . 2 | 431 ] 6.9 |[1¥=2 CHEXH|7|AHI80%+2 ’ ,000
mstmn |14 55 |13 = O+ |80%+4-XH420%|  193,000~214,00

24 9. 5.3 31 6 | 5.0 | 147 TR CHRXH7[A80%+2E20%) 601 ’ooo o

& - {e] ~u
=Xt - - : 33 2 262 87 1%% 1‘=le 7|7:”80° £ , 650,000
sxopliignan 73 15a 1535 T2rs [ 38 s T %+4-EH2120%|  130,000~142,000
- : 3 ]38 192 = ' ’
T e P e e e = CHERH|7 | AI80%+4:Xt2420%|  95,000~105,000

el 1| 7.6 [1E= CHE | 7]74|80%+= : ’
N :L'-“-'o 15 173183 | 2 [1515]|15.2 | 1®€=2 12X} |7]|AH80%+4 =520% 297,000~+321,000
sean|daaan|149] 73 83| 2 |1505] 142 | 122 T pIAB0% T 20, 901.09077989,000

g . . . 9 = : .

seiexi [asl 75175 2 | 1”2 12K [7]780%+4Xt220%| 674,000~747,00

EPS 5 7318 16 |188.5| 52,3 [TH= EHRA)7IAIBO%+ 2 H20% 53950 o

4 =] () ~s
i 315512 Trore Twor l1am 10 birgorss 222,000~2,406,000
scajHZetAn 148| 7.3 | 83 1495 | 14.1 = o B0%+ 3 20K 901.0007999,000
s SR 5] 14.1 | 1912 18 ' ’
22X (14.8] 7.3 | 1.3 | 16 |187.3 | 51.9 [1&1= DR Ao T AEIZ0N 009.0007742,000
. . i . '?:—. 1= : .
H52RH 7 7180%+4 21 2120%|2,207,000~2, 389,000
HE 2« ZXj2Z g -
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9 |73|83 25.6 | 1992 15 K) |7]A80%+4X12120%|  450,000~494,000
73(73|83 8.4 | 1942 15XY 7| A4180%+2E12420%| 331,000~367,000
7373|1316 27.0 1= CHERH|7| H|80%+4Et2120%| 1,091,000~1,181,000

17 | 53|33 1 43 |12 157) 7| H|80%+451220%|  147,000~161,000
16753 (33| 1 3.8 |12 CHEXY|7|HI80%+4:5¢2120%|  109,000~121,000
16753 (13| 3 8.3 |12 CHEXH|7|H|80%+4-52120%| 339,000~367,000

17 | 53|33/ 1 4.4 |12 157Y 7] HI80%+4E12120%|  147,000~161,000

16.6( 53|33 1 17.0 1942 CHERH|7| AI80%+4XI120%|  108,000~120,000
16.6(53 (13| 3 21.4 |12 CHEXH(7|AI80%+2EE420%|  337,000~365,000

17 [73]83]| 1 9.3 |12 151} |7|H|80%+452120%| 510,000~560,000

167] 73|83 1 7.8 |12 157} 7| H|80%+4512120%| 378,000~419,000
167(73 (13| 8 291 1942 CHEXH (7| AI80%+2EER120%]| 1,247,000~1,350,000

17 [73]83]| 1 9.8 | 1942 15 KH 7| 4180%+2E12120%| 510,000~560,000

16.6( 73|83 1 77 |12 12KY |7|H180%+2Xt420%| 376,000~417,000
16.6]73(13]| 8 29.0 112 CHEXY (7| HI80%+42X¢2120%) 1,240,000~1,342,000
16 |12.3|14.3| 3 31.6 [ 1”2 12XY |7|7180%+2Xt2120%|4,185,000~4,595,000
16.3]12.3|14.3| 3 44.8 | 12 152X) 7] A180%+24%H2420%| 3,211,000~3,560,000
16.312.3| 1.3 | 42 2402|1942 CHELXH |7 | AI80%+2EH2420%(10,750,000~11,639,000

12 [83[143]| 2 56.3 | 1”2 15K} |7|7180%+4E12120%) 1,176,000~1,292,000

10 | 8.3 143 16.8 | 1942 152X [7]AI80%+2EE2120%| 884,000~980,000
10 [ 83|13 28 70.7 1942 CHEXH |7] A|80%-+2 X12120%| 2,961,000~3,205,000

9 83103 12.2 [ 122 1270 7| H180%+4512120%| 635,000~698,000

9 83103 12.2 [ 122 152) 7] H|80%+2512120%|  573,000~635,000
9 (831320 459 = CHEXH (7| AIBO%+2420%|1,903,000~2,060,000

9 |73|93 425 | 1992 15K |7]A180%+4E2120%|  757,000~831,000
7317393 13.6 | 122 15X |7|AI80%+4EH2120%| 556,000~616,000

a2y | 7.3 | 7.3 (1.3 | 27 45.6 1942 CHEXH (7| AI80%+2E12120%| 1,841,000~1,993,000
84 |12 (73]73] 1 43 | 192 1827 |7]|480%+4E2120%| 264,000~290,000
H2atAm 15| 73|73 10 17.6 |[1RI2 CHEXH|7 | AI60%+4-5t2140% 304,000~337,000
Zst=x | 15| 7.3 | 1.3 | 70 34.0 1”2 CHEXH|7| HI60%+24E12140%| 998,000~1,080,000
24 | 6 33| 3 12.8 | 1992 12X [7|A4160%+2E12140%| 220,000~241,000
EELIVSI 33| 3 5.4 (122 CHER|7|H160%+2E2140%|  165,000~183,000
ZEtBRY | 5 13] 9 12.2 1”2 CHEXH|7| HI60%+4562140%|  514,000~556,000

24 | 9 (63[33] 6 72.9 122 CHERH (7| H160%+2E2140%|  77,000~84,000
oZ2atAm 26| 63|33 | 6 6.3 192 CHEXH|7|A[70%+2EH130%|  122,000~135,000
T2y | 26|63 1.3 18 1.2 1¥2 CHERH| 7| H70%+4XH130%|  380,000~411,000
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e 9 |5333 26.2 | 9.0 [192 CHERH|7|HI60%+4EI440%|  65,000~71,000
HOIX|2 | Z2tAm| 26 | 53| 3.3 227 | 5.5 12 CHER|7|A[70%+4EA430%|  102,000~114,000
ZEHER | 26 | 53| 1.3 | 18 | 269 | 9.6 1¥= CHER|7|AH[70%+4EA30%| 320,000~346,000
R 6 |53[33| 1 | 87 | 65 [1€= CIHEXH|7|H60%+4EAH40%|  43,000~47,000
HOIX|3|HZ2tAM 12 [ 53|33 | 2 | 35 | 1.2 |[19=2 CHEXH|7|AI70%+4%r130%|  15,000~17,000
ZE2R] |12 | 53| 13| 4 | 28 | 0.5 1¥2 CHER|7|H70%+$=2A30%|  48,000~52,000
24 12 [33]63] 1 208 7.1 | 1€=2 1214 |7|A70%+3212430%|  103,000~113,000
stoldt |[HZ2atAM 9.4 [ 33|63 | 1 | 16.3 | 2.6 |12 CHEXH| 7| AHI70%+4%H130%|  73,000~81,000
Z5HERY | 94 | 33| 13| 6 | 202 | 6.5 1¥=2 CHER|7|A70%+EA30%|  237,000~257,000
25 9 |33[63| 4 |624 108 |1¥Z 12X |7|H70%+4%rA430%| 309,000~339,000
SHolE2 ICi22tAm| 89 | 33| 6.3 | 4 | 61.7 | 10.1 [1¥5 CHEXH|7|A70%+2230%| 276,000~306,000
Z5H2RY | 89 | 33| 1.3 | 24 | 76.4 | 24.8 N1¥= CHERY|7|A70%+4EA30%| 901,000~975,000
=y 12 [33]63] 2 | 41.6 | 14.3 | 1€=2 1214 |7|A70%+32HH430%| 206,000~226,000
sloItt3 | 32tAm| 9.4 | 3.3 | 6.3 32.6 | 5.3 1912 CHEXH|7|AI70%+4EH130%|  146,000~162,000
ZEH2R | 9.4 | 33| 1.3 | 12 | 40.3 | 13.0 1= CHER|7|AH[70%+4EA30%|  475,000~515,000
R 9 |33(63 62.4 [ 10.8 | 112 1210 |7|H70%+3E230%| 309,000~339,000
stoldta lciZatAm| 89 | 3.3 | 6.3 617 | 10.1 |12 CHEXH|7|AHI70%+5%E2130%| 276,000~306,000
ZEH2RY | 89 | 33| 1.3 | 24 | 76.4 | 24.8 1¥= CHER|7|A70%+4E2430%| 901,000~975,000
24 6 |3363 312 | 127 [ 12 182X |7|470%+4E230%| 154,000~339,000
S5 |ClZatAm| 44 | 3.3 (6.3 229 | 4.4 192 CHEXH| 7| A[70%+42t430%| 103,000~114,000
Z5HERY | 4.4 | 33| 1.3 | 18 | 283 | 9.9 1¥= CHER|7|A[70%+4EA30%| 335,000~363,000
e 12 (3353 35.0 | 12.2 [ 12 12X |7|A70%+4Et2430%|  173,000~190,000
AQIEH | Z22tAD| 9.4 | 3.3 | 5.3 27.4 | 4.7 N9=2 CHEX|7|AI70%+4=E1430%| 122,000~136,000
22 [ 9.4 [ 3.3 ]1.3 ] 10 | 33.6 | 10.9 1Y= CHEXH|7| AI70%+24EE430%|  396,000~429,000
R 9 |33[53| 8 [104.9]|18.9 | 1¥= 12X} |7|H70%+4-2t230%| 520,000~571,000
Aloldl I Z2tAD| 89 | 33| 53| 8 |103.8|17.8 [1¥2 CHER|7|A[70%+EA30%|  465,000~516,000
Z5H2RY | 8.9 | 3.3 | 1.3 | 40 |127.3 | 41.3 1= CHERY (7| A[70%+4EA30%| 1,502,000~1,626,000
24 12 3353 ] 2 | 350|122 |12 122} |7|H70%+3EA30%| 173,000~190,000
AQIHI I ZRIA| 9.4 | 33 53| 2 | 27.4 | 47 1¥2 CHEXH|7|AI70%+4-E430%| 122,000~136,000
35 [ 9.4 33|13 | 10 | 33,6 | 10,9 15 CHEXH| 7| A70%+2{EH30%| 396,000~429,000
e 6 |33[53| 6 |525|21.7 |[1¥2 182X |7|H70%+4%2430%| 260,000~285,000
Sl | ZetAT 44 |33 53| 6 | 385 | 7.7 1¥E CHEXH|7|A[70%+42E2430%| 173,000~192,000
ZE2RY | 44 |33 |13 ] 6 | 9.4 | 7.7 N¥= CHEX|7|A70%+4EA30%| 559,000~605,000
e 12 13353 1 | 175 | 6.1 |12 1224 |7|H70%+4:2A430%|  86,000~95,000
ZoluH |Z2atAm| 94 | 3353 | 1 | 137 | 2.3 1= CHEXH|7|AHI70%+4-%F430%|  61,000~68,000
Z5t2x | 9.4 |33 | 13| 5 | 16.8 | 5.4 [1¥= CHEXY|7|H70%+42A430%| 198,000~214,000
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5 9 [33|53| 4 |525]| 095

%
1o
Jr
P}

7| A[70%+ 30%| 260,000~285,000

Z2t230%| 232,000~258,000

Z440%| 8,354,000~9,173,000
Z+2130%|6,279,000~6,962,000

l_q(‘,

S5 12 | 53|53 | 60 |1685.4|472.9| 1¥&

J0

H1H 7] A160%+

A XFH
T [=]
Z0I82 ({2 2tAH 89 | 3.3 | 53| 4 | 51.9 | 89 [1¥=2 CHEXH|7|A70%+4EtY
ZSH=2x| | 8.9 |33 | 1.3 | 20 | 63.6 | 20.6 |1¥= CHEXH|7|AI70%+4EEH30%| 751,000~813,000
24 6 |33|53| 1 | 87 | 25 |1¥=2 12/} |7|A[70%+4%t2430%|  86,000~95,000
=olei32atAm| 28 (33|53 | 2 | 82 | 1.9 N2 CIEXH|7|A70%+4:%2130%|  36,000~40,000
Z5M2xH | 28|33 | 1.3 | 10 | 10.0 | 3.8 |[1¥= CIEXH|7|H70%+5EEA30%  119,000~128,000
24 12 1 33(53| 2 |350 120 [ 192 12X |7|A70%+4-EA430%| 173,000~190,000
Foldt4=etAm 26 | 33 53| 8 |30.3 | 7.3 [1E5 CHEX|7|A70%+2rH30%| 135,000~150,000
ZSt2RY | 26 | 3.3 | 1.3 | 40 | 37.2 | 14.2 1= CHER|7|A[70%+42A430%|  437,000~473,000
24 9 3353 10 |131.2 537 | 1¥2 12X} |7|A70%+E430%| 650,000~714,000
EM1 HZ2tAT 6.5 3.3 (5.3 10 | 947 | 17.2 [1¥=2 CHEXH| 7| AI70%+5EH430%| 427,000~474,000
ZSH2xH | 6.6 | 3.3 | 1.3 | 50 | 118.0 | 40,5 1= CFEXY| 7| A[70%+4EE2430%(1,380,000~1,494,000
24 12 1 33(53| 3 |525|187 |12 12X [7|A70%+4X2430%| 260,000~285,000
SM2 [fZ2tAm| 31335310 | 452 | 1.4 |12 CHEXH| 7| AI70%+4EE430%|  199,000~221,000
ZE2xH | 31 [3.3[1.3 |50 | 554 | 21.7 1YL= CHEXH| 7| AI70%+4EE430%|  644,000~697,000
2
gl
A
T [=]
o
=
lo7]
=

A |HZ2kAm| 10 | 5.3 | 5.3 | 60 [1404.5(192.0 1¥= CHEXH|7|HI70%+4=E
ZE2xH | 10 | 5.3 | 1.3 | 300 [1722.5(510.0 1= CHEXH|7| A[70%+2EH430%[20,258,000~21,932,000,
2 6 | 53|53 52 |730.3[156.2| 1¥= 12XH |7]AHI80%+4=E2120%|3,620,000~3,975,000
CHd |CZ2tAD| 56 | 5.3 | 5.3 | 52 | 681.7 [107.5|1= CHEXY| 7| AI90%+4%H2410%|3,084,000~3,419,000
ZEH=2xY | 5.7 | 53 | 1.3 | 260 |850.9(276.7| 1= CHEXH| 7| AH|90%+4%t2410%(9,949,000~10,771,000
e 14| 6 4 1168.0| 51.3 | 1212 12&Y |7|AI60%+4=Er2140%| 988,000~1,085,000
MXIAT HZ28tAT| 14.3] 6 4 1716 | 54.9 1= CHEXH|7|AI60%+4=2rH40%| 760,000~843,000
ZE2xH (14.3] 6 | 1.3 | 23 [213.8] 97.1 1= CHEXH|7| H60%+4=EA40%| 2,469,000~2,674,000
24 13 ] 6 8 [312.0100.3| 1= 12} |7|H60%+4=E2140%]| 1,835,000~2,015,000
MXtH2 [ ZetA 13 | 6 8 [312.0 |[100.3[1¥= CHEXH|7|HI60%+4=ErH40%| 1,379,000~1,529,000
ZEH2xH | 13 | 6 | 1.3 | 45 |380.3|168.6|1¥= CIHEXH|7|H60%+4E140%(4,480,000~4,850,000
24 2] 6 8 |288.0/93.0 | 1= 121K |7|H160%+45ZrAH40%]| 1,411,000~1,550,000
MXtH3[EZetAm 12 | 6 8 |288.0|93.0 |1¥= CHERH|7|HI60%+5EEH40%| 1,273,000~1,411,000
ZEM2xH | 12 | 6 | 1.3 | 45 |351.0(339.0/[1¥= CIHEXH|7| H60%+4E140%)| 4,135,000~4,477,000
e 12 6 | 6 | 8 [288.0/100.7| &= 12xY |7|HI60%+4=ErH40%| 1,411,000~1,550,000
MAHA|HZEIAT 11 | 6 | 6 | 8 |264.0|85.7 1= CHEXH|7|HI60%+4=%t440%| 1,167,000~1,294,000
ZEI2XH | 11 | 6 | 1.3 | 45 |321.8 |143.4|1¥= CIHEXH|7| H60%+4E140%| 3,791,000~4,104,000
e 2] 6 288.0 |121.3 | 1= 12X |7|HI60%+4=%tH40%)| 1,411,000~1,550,000
MXtH5 [ Z22tAH|10.3| 6 247.2180.5 |12 CHAEXH|7|HI60%+2EEH440%| 1,096,000~1,215,000
ZE21H [10.3] 6 | 1.3 | 45 | 301.3 [134.61¥=2 CHEXH|7| H60%+4XH2140%| 3,561,000~3,855,000
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e 12| 6 | 6 | 8 |288.0[126.3| €= 12 |7|H60%+4=%t2H440%| 1,411,000~1,550,000
MXtH6|CZ2tAT| 10 | 6 | 6 | 8 [240.0|78.3 |12 CHEXH|7|H160%+4=E440%| 1,061,000~1,176,000
ZE2ExH [ 10 | 6 | 1.3 | 45 [292.5[130.81¥= CHEXH|7| H60%+4= X2 40%| 3,446,000~3,731,000
|84 2] 6 288.0(133.0| 1212 18X} |7|H60%+4=E2140%| 1,411,000~1,550,000
MXIA7|HZ22tA| 97| 6 | 6 | 8 |232.8|77.8 |[1”2 CHER|7|HI60%+4EH2140%] 1,025,000~1,137,000
ZE2H [ 97| 6 | 1.3 | 45 |283.7[128.71¥=2 CHEXH|7| H60%+2=Kt140%|3,331,000~3,606,000
2 9 | 6 216.0 | 66.0 | 1= 12XH |7|HI60%+=Er140%| 1,058,000~1,162,000
MxtoI8|H=2etAT 93 | 6 2232|732 |12 CHEXH|7|HI60%+4=%2140%| 990,000~1,098,000
ZE2H [ 93| 6 | 1.3 | 45 |272.0 [122.0 1= CHEXH|7| A60%+2=E40%| 3,216,000~3,482,000
e 9 [10.6] 1.1 | 60 |524.7|99.7 1= CIHEXH|7|AHI80%+4EH120%[2,609,000~2,865,000
JHEH |H=22tADH 8.8 |10.3| 1.3 | 60 |589.2|164.2|1#= CHEXH|7|AHI80%+2E2H20%/2,309,000~2,560,000
Z5t2xY | 8.8 [10.6] 1.1 | 60 | 513 [88.0 [1¥=2 CHEXY|7|AH80%+4=%t2120%|2,309,000~2,560,000
e 6 [10.6] 1.1 | 52 |303.2|129.81€= CIHEXH|7|HI80%+4EA20%|1,507,000~1,655,000

2 |HZ2tAm| 4.3 [10.3] 1.3 | 52 |249.5|76.2 1¥= CHEXH|7| AI80%+4EH120%| 982,000~1,088,000
ZE21H | 4.3 [10.6] 1.1 | 52 | 217.3 | 43.9 1= CHEXH|7| HI80%+4XE120%| 982,000~1,088,000
|84 14 | 13 | 11| 28 | 467.1|63.7 1¥= CHEXH|7| AIB0%+4EH120%| 2,771,000~3,043,000
JHE3 |H22tAD 13,6 (13.3| 1.3 | 28 |548.7 [145 2|12 CHEXH| 7| AHI70%+4EH130%|2,033,000~2,254,000
ZEHERY (13,7 | 13 | 1.1 | 28 | 4571 | 53,7 [1¥=2 CHERH|7|H[70%+4E2430%|2,033,000~2,254,000

2 6 | 43|33 355 | 5.5 |12 CHEXH|7|HI60%+4%2140% 175,000~193,000

27| of32tAm| 6.3 (43|33 | 5 | 37.2 | 7.2 [1¥2 CHERY|7|HI60%+5EH2140%|  167,000~185,000
ZE2 [ 6.3 | 4.3 1.3 | 15 | 44.0 | 14.0 12 CHEXH|7| H60%+4X2440%| 520,000~563,000

e 6 |15.3|1.6 | 4 | 490 |19.0 |12 121} |7|H60%+5%H40%| 242,000~266,000

82 HZ2tAm| 6.3 [15.3] 1.3 | 4 | 41.8 | 11.8 12 CHEXH|7|AI60%+EH140%|  231,000~256,000
ZE2xH [ 6.3 [15.3] 1.6 | 4 | 51.4 | 21.4 1= CHEXH|7| HI60%+4X440%|  231,000~256,000

=y 12 (3328 8 | 73.9 | 13.9 [1¥= CHEXY|7|H80%+4-Et220%| 366,000~402,000

ULt |[H22tAE 12.3] 33 | 28| 8 | 758 | 15.8 [1R=2 CHEXH|7|AI80%+4E420%| 339,000~376,000
Z&=xH [12.3]3.3 (28| 8 | 75.8 | 15.8 1= CHEXH|7| H180%+4Xt2120%| 339,000~376,000

R 16 | 33]28| 4 | 493 | 9.3 1¥=2 CHEXH|7| H80%+4E120%| 293,000~321,000

o2 o 2etAm| 163|133 | 28| 4 | 502 [10.2 [1R2 CHEXH|7|AHI80%+4E2120%| 224,000~249,000
221K [16.3]3.3 28| 4 | 502 | 10.2 1YY= CHEXH|7| AIB0%+4-EE120%|  224,000~249,000

24 12 133(28| 4 |37.0] 7.0 1¥=2 CHEXH|7|H60%+22H440%|  183,000~201,000

e |o=2tAm 12 | 3 [ 28| 4 | 336 | 3.6 [1E8= CHEX|7|H60%+%H40% 169,000~188,000
Z5H2RY (12333 (28| 4 | 37.9 | 7.9 1¥=2 CHERY|7| AI60%+4EH140%|  169,000~188,000

e 13 133]28| 2 200 41 [129=2 18X |7|H60%+4=E2440%| 119,000~130,000

g H=2tAm| 13 [ 33|28 | 2 | 20.0| 41 &S CHEM|7|A60%+E440%  89,000~99,000
ZE2H | 13 [ 3328 2 200 | 41 1¥=2 CHEXH|7| H60%+4X2440%|  89,000~99,000
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=
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ESISL=E] 28 |17 173|731 175589 | 185 1944 |7|7180%+2220%) 449,000~+493,000
—|=-1 CIZ22lAE 16.6] 7.3 | 7.3 | 1 | 737 | 7.2 192 CHEXH|7|H190%+4X12110%| 330,000~366,000
Zet=x) (167 7.3 | 1.3 | 7 | 92.4 | 25.9 12 CHEXH| 7| AI90%+4-Et2410%| 1,085,000~1,174,000

2L |17 | 73|73 1 | 755 | 85 |1€= 121 7| AI80%+5E2H20%| 449,000~493,000
HMe=Clngaiam|167| 73 | 7.3 | 1 | 742 | 72 1942 ChER|7 Al60%+2RIR140%|  332,000~369,000
© | zE=nifi08] 73| 13| 7 | 980 |260/18= ciexi|717i00%+4Het10% 1,061,001, 181,000
=5 ].9.|53 |48 6 |145] 45 | 1E8= 190 |717470%+0-2A30%) 567,000~623,000
SHET|HZ2tA 91|53 | 48| 6 |1158 | 5.8 |[1¥= CHEXH|7|AH70%+4E130%| 521,000~578,000
ESI=A | 92|53 | 1.3 | 27 |142.6| 32,6 [1”S ChRAY|7|770%+42{2130%) 1,671,000~+1,809,000

55 | 653|481 | 127 | 0.6 | 1ES 1P 7IA70%++-5&30%  63,000~69,000
SHE2H32tAN| 32 53 48| 2 | 136 | 1.5 [1¥S CHEX| (7| AI70%+4-2t2430%|  60,000~67,000
Zot=x | 3253 |13 | 9 | 165 | 4.5 192 CHEXH|7|770%+5512430%|  194,000~210,000

85 | 6 153|48| 1 | 127 | 0.6 | 125 127 |7|780%++X{2120% ~63,000~69,000

FE |H2atAm| 32 |53 | 48| 2 | 136 | 1.5 12 CHEXH|7|AI70%+4X230%|  60,000~67,000
Set=M 32153113 | 9 | 165 | 45 [1BS THRM)7|AI70%++-2230%)] 194,000~+210,000

=5 | 15]108]13 | 3 |50.2 | 127 [1#= THRRE)7IAI70%+-52130%| 347,000~-381,000

DR AT Z2IAE| 15.3(10.3| 1.3 | 3 | 51.2 | 13.7 [1¥= CHEXH|7|H80%+4E2120%| 300,000~332,000
zst=x) [15.3]10.3| 17 | 3 | 67.0 | 295 192 CHERH|7|A60%+4E12140%| 300,000~332,000
84 |16 | 73|93 | 4 [362.1(40.8 | 1¥2 121H |7|H60%+3EH140%|2,153,000~2,365,000
Z [C22tAm156|7.3 | 9.3 | 4 |353.0| 31.7 | 1€2 12X} |7|A60%+4EI2140%| 1,585,000~1,757,000
SEIEAH [15.7] 7.3 | 1.3 | 36 |447.0 | 1257|1215 CHEAH|7|AHI60%+42{2140%)5,245,000~5,679,000
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