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1. 2 EIEOHR

1. 2. 1

ARMITIRBED HET I DAL T, AL L7 B85 & RIRAG Oy DB 5 T & 2 IRAV LS i & A N ER I 7]
2o THEATT 2, IRAGEERE DM NE~ETT 2 & S B2 BEH 35 2 & CHaEm ) L, fElRs
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XL, 180834-1 VT K HAEHE K SMBENE 52 1T 2 A DIRALEEE BT 2 2 < O Thil T\ s, K
WrTEIEE AT O K SERE D SRALMEIRIZ B9~ 2 FEBRAOAFTRIXE N T H H S < FEhi S V™1 AM O R AL 1X
i 0. 5~0. 8mm//r DFFIZH D Z E BRI HIL TN D, 1985 -, HR HIX, RIS ERRES OFE - G5k
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RENKMBZEZ (T HARBEBH ORIERE &K VEENRE
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1.1 KIFRIERMAE « GO mRALEE ©

BRI DIRAFWTE A LV RALEE &

B8 7

ARBR A RAVIH FE E AL P

B & GKE%) | A E | (mmi%y) BRI TKE®) | Kbk | (mm/5))
kR~ YRk 8.5 0.42 0.60 A HE A 9.7 0.59 0.63
b K= VSR 8.1 0.44 0.69 A Y FERH 106 0.59 0.67
b R~ R 6.6 0.44 0.63 A R 101 0.47 0.66
b R~ R 7.2 0.41 0.67 A HERM 9.3 0.46 0.68
b R~ R 6.7 0.43 0.66 b R~ VM 11.0 0.47 0.55
b R~ R 6.0 0.41 0.58 b R~ VM 105 0.48 0.56
A~V R 9.6 0.58 0.71 N 7%} 10.9 0.47 0.57
AX LM 15.2 0.42 0.74 A XM 136 0.41 0.59
A XM 11.0 0.48 0.60

F 72, KW SAS O RAGIEEIZOWTIEL, 2003 FEI23CHER 10) IZBW TOREINTWS, —Ea2HK 1.2 (2
RY, FOWEETIZ, DI~ VIEMORALEEIZAFTEM LY &/hSWVEMICH S, -7 L., 8o

GEITERRBONT Y X PRE L RAGEE G EKRONT Y OB 22T D DON50 5%,

2 1.2 RIrE AL « o8 R 10
EKEMHIER HE-ESKEMHER

mE| &K fEz| ®iE | R (MC=15%) (A%°0.330, H77¥0.435)

BifE-fEE(EmETiE) || = (hE| EE | RS (MC=15%)
RIERE | RIAEES | RIEERE | mibFES

() [ (%) (mm/%)| (mm) | (mm/5) | (mm) (mm/4%3) (mm)
AEH (18cmx18cm) | 45 [153 1034 | 0.78 | 35.1 0.78 35.3 0.79 35.6
A4 (24cm x 24cm) | 45 [32.4 [034] 058 | 26.1 0.74 33.3 0.75 33.5
A4 (30cm x30cm) | 45 |46.4 [0.32 | 0.61 275 1.07 48.0 1.05 47.4
A #E (30cm x30cm) | 60 [47.1 ]0.30 ] 055 | 33.0 0.93 55.9 0.90 54.2
AFE(15ecmx30cm) | 30 [133 032 | 0.80 24.0 0.78 234 0.77 23.2
AEXZ(15cmx30cm) | 45 | 9.7 [0.33 | 0.67 30.2 0.62 28.0 0.62 28.0
AEX 2 (18cmx 36cm) | 45 [18.0 [0.35 | 0.76 34.2 0.80 36.0 0.81 36.6
AE 2 (24cm x40cm) | 45 |41.8 10.32 | 051 23.0 0.71 32.2 0.71 31.9
AP (24cmx40cm) | 45 [41.8 [0.32 | 047 21.2 0.73 28.5 0.63 28.3
H33YFE (18cm X 18cm) | 30 [19.3 [0.65 | 0.66 19.8 0.70 21.0 0.81 24.4
h3vY4E(18cm X% 18cm) | 45 [19.3 [065 | 064 | 28.8 0.68 30.6 0.80 36.0
H3vVE (24cm X 24cm) | 45 [19.7 [0.63 | 0.56 25.2 0.59 26.7 0.67 30.1
H53Y#E (30cm x 30cm) | 45 |24.6 [0.60 | 0.59 26.6 0.67 30.2 0.76 34.0
H33YFE (30cm X 30cm) | 60 [24.6 [0.60 | 050 | 30.0 0.56 335 0.62 37.1
H3vYE (15cm %X 30cm) | 30 [15.9 [0.45 | 0.65 19.5 0.66 19.7 0.66 19.9
H3vYE (15cm % 30cm) | 45 [15.9 [045 | 054 | 243 0.55 24.5 0.55 24.7
H33Y2 (18cm x 36cm) | 45 [10.8 [0.60 | 0.61 215 0.58 26.1 0.64 28.8
H33Y 2 (24cm X 40cm) | 45 [48.1 [0.56 | 0.55 24.8 0.91 40.9 1.04 46.7
h3vYE (24cm X 40cm) | 60 [48.1 [056 | 0.48 28.8 0.74 44.6 0.83 49.8




WA T, AM O BRACHERIZ DWW THERE K SOMBALIAN O S FCOMBAFERR & FEffi S, =—r a—
R 1 oARZ72 M)y 7iRERRER GINKRT22 %2, @IBEREE KK SRR AR ZF8) L
YK SR BE R R AR L D FEBRAE S & it L 7= Lange & OWFZE W72 &, BEx R kKSR 2 E LTS
DRAGEEIZET 27— 2 b ER-Sh-o2b 5,
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BEBEDN O IRAGREE DS B U, SRAGERE S 20mm BERFO RAGEEE A 1. Inm/ 57, 50mm DA TH 0. Tmm/ 57
E 7o TR — W72 RALIERE & bl U CHETT 28, £ D — 05T, (RIRERFRINEL (Test4) Tl RALE
X 10mm EIEERFTHI 0. 2mm/ 5y, EALLARE & BRALEEE (349 0. 3mm/ /0 FREE & MBS IRAL OETTIZEL 725 2
EhHRLTND, IEEMBDGE ORAGEEE L, #ifir (Testl) & FEHifT (Test2) TRALEEIZEWAAE L
TR, RIBES 0~50mm (ZBVTHKI 0. 5mm/43 &9 0. Tmm/2y DIEWHRAE T TW5, 7272 L. 0~40mm LA
TORERTIE, #ifer & T OBENTHE D o7,

200 {/ - = 250/0.02(M) ||
0 S —— 'Standard fire' -
0.00 0.50 1.00 1.50 2.00

Time {hours)

11 BEENBGE S AR & % F A B U 7 1R FEERRT g

0-10mm 0-20mm 0-30mm 0-40mm 0-50mm
char depth

1-d charring rate (mm/min)

B Test1-EN1363-1 # Test 2 - EN 1363-1
B Test 3 - Rapid heating ® Test 4 - Slow heating
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DIRERIARIZ DN TILFEER S O FER IR & A O T L, & ORI SO O Wi 2 DWW CEHINZ AT -
Teo RGN HOWTIL, %7 IO L & i 2 EETicB W THEER 26 1 (BRIKICTEER L 72 &
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7% 2.2 FRBRIR T (0) ST R 5 SR (G228 77 1))

= = st g | B2 BN S FERALSEEIC 1T D5 AW e (mm)

7 XTI BUERER | o’ o) [0 | 2w | oibn | aweR | sieR
] s 0 136.9 132.5 137.9 136. 0 132.8
el il 15 137.7 132.4 137.3 134.0 131.0

9 EEs 30 138. 3 130. 8 136. 1 132.2 129. 5
Hp o5 45 137.8 129.4 134. 7 130. 7 128. 1
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Babeal 75 137.9 123.9 133.4 128. 1 124.5
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35 105 139. 8 125.5 130. 8 125.9 125.2
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el il 135 135.8 128.5 129.9 125. 2 126.7
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el Tl 165 135.1 127. 8 127.9 126.9 129.9
7 b EEs 180 133. 6 125.7 129. 5 126.9 127.2
Eabeal 195 133.8 123.9 129. 8 127. 6 125.5
g EEs 210 136. 1 124. 0 132.2 129. 2 125.9
Hp o5 225 139. 6 125.4 134. 3 130.9 126. 6
9 L EEs 240 141. 6 125. 3 134.6 131.1 127.8
Hp 5 255 141.5 126.0 133.3 131.4 129. 0
10 L 270 140. 6 128.7 132.0 132.2 129.5
Hpr o5 285 138. 6 129. 1 131.0 132. 1 127.0
1 EEs 300 136. 4 127.9 128. 4 129. 8 125. 8
Hp o5 315 135.9 125. 2 124.9 125. 1 123.9
12 L HEED 330 135.2 123.0 117.6 117.6 120. 6
o5 345 132. 6 107.9 96. 1 100. 7 105. 4

13 Iy 360 118.0 46. 7 40. 2 44. 5 45. 2
Hp 35 375 105. 3 0.0 0.0 0.0 0.0

SIFIRTINENBA 4670~ B DIFH 27~ ¥,
%ZBﬁ%¢H>ﬁ@H@ﬂE#%@WQWﬁ

~ R PRI @aﬁ%ﬁ (mm) w#ﬁﬁﬁ 2ﬁ#ﬁ'ﬁﬁ 3H%%F'ﬁ 4H#F'Eﬁ 8]
| s 0 143. 8 131.0 136. 3 131.0 129.0
Hh g5 15 141.5 131.8 136. 0 129. 3 128.0

9 L 30 137.9 132.2 134.3 128. 4 126. 4
b el 45 133.4 131.0 132.2 127. 4 125.8

5 L 60 130. 2 129.9 129. 9 128. 3 123.9
b el 75 130. 1 128.7 127.3 130. 2 125.1

A i 90 130. 4 127.2 124.9 130. 2 127.5
bl 105 131.1 128. 6 123. 6 127. 6 126. 7

5 s 120 132. 0 129. 2 125.0 123.7 125.6
g 135 131.9 128.0 127. 1 123.4 126.5

6 i 150 131.9 128.5 127.7 125.0 126.8
bl 165 132. 8 128.7 129. 7 125.5 126.5

7 b 180 134.3 128. 2 131.3 125. 1 126.8
bl 195 136.7 129. 2 130. 1 125.2 127. 1

3 L ED 210 137.2 131.3 129. 2 126. 4 127.8
b el 225 136. 8 132.5 128. 6 126.9 129. 6

9 D 240 139. 3 134.9 130. 7 127. 4 131.7
bl 255 141. 1 137. 1 137.8 128.0 132. 1

10 i 270 141.2 135.1 140. 1 128.7 131.6
Eabeal 285 139. 4 132.9 135. 0 128. 7 130. 7

1 s 300 138. 3 133.0 130. 7 127. 6 129. 6
bl 315 139. 3 132. 8 127. 6 125.3 129. 2

12 L 330 139.5 130. 3 117.2 121.3 122.7
bl 345 136. 4 116.3 97.8 105. 3 105. 8

13 s 360 125. 7 92.9 43,7 45.9 76. 3
bl 375 117.8 81.3 0.0 0.0 57.2
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7% 2.4 FABRIK F(0) TA SRR A I 7 s 3 (4218 5 16])
- - e | G2 BV D FERAGTEIIC BT 25 FWEPE  (mm)
S = | YHI
7 R ELE | o (o [ 1o | owm | i | 4R | S
| EEs 0 146. 2 138.0 144. 3 141.5 140. 1
abaen 15 144. 6 138.7 140. 9 138.9 138.2
9 s 30 142. 1 138.9 137.0 136. 4 135.8
g 45 138. 1 137.9 134. 4 133.4 131.7
5 I 60 133.8 137.8 132.2 130. 6 128.5
H o 75 132.2 137.3 130. 1 128. 4 124. 7
A Ik 90 132.5 137.6 130. 8 127. 0 123. 6
e 105 132.3 137.9 132.2 127.7 127.6
5 s 120 130. 7 136. 0 130. 8 128. 7 130. 6
g3 135 129.0 133.7 130.5 128. 8 130. 5
6 s 150 130. 6 132.7 133.4 126. 3 130.9
g3 165 132.3 132. 4 133. 1 120. 4 131.5
7 b 180 130.5 131.1 131. 4 115.3 132.5
bl 195 129. 2 130. 6 131.5 112.1 132.2
g s 210 128.7 131.7 131.5 111.6 129. 2
g 225 130.5 131.5 131.9 114. 8 126.7
9 s 240 131.8 130.9 129. 5 119.5 125.5
g3 255 132.7 129. 6 130. 4 126. 2 124. 6
10 s 270 135.7 128. 2 133.2 130. 6 123.9
g3 285 136. 1 129. 0 130.0 132.9 120. 0
1 s 300 136. 1 128.3 123.7 133.8 109. 9
b il 315 136. 1 125. 6 117.9 129. 7 101.5
12 b EEs 330 135.3 116.3 107.8 118.9 92. 4
g 345 131.6 88.5 84.2 100. 3 77.8
13 s 360 64. 2 34. 3 34. 1 44, 7 35.2
H g 375 0.0 0.0 0.0 0.0 0.0
SCHEF I XINEABR AA ) & DO RFRE] % 774,
7% 2.5 BB F(0) TA 76 {87 i I 7 s 5 (42 518
‘: ): {\Uﬁﬁlﬁ %L%%ﬁ)% 3FJT<1|S§EUZ - jéﬁ%ﬁ’—ﬁ@rhgﬁ (mm)
. O FEEfE (mm) | LASFH] 2155 ] 3IFH AIRF ] SHF[H]
| s 0 143. 6 137.9 139. 7 144. 6 142. 6
bl 15 139. 7 137.5 140. 1 142. 4 141.2
5 s 30 136. 1 136. 1 138.5 140. 1 138.6
g 45 132.7 135.8 134.9 137.9 135.9
5 S 60 131. 6 135.7 130. 8 136. 2 135. 6
Hh g5 75 132. 4 135. 8 127.8 135. 4 137.2
A s 90 132.7 134. 8 127. 1 133. 4 139. 0
b el 105 133.1 134. 2 127. 4 130. 7 138. 6
5 s 120 134. 2 134. 8 128.3 129. 1 135.7
b el 135 134. 7 135.9 129.9 128. 1 133.5
6 s 150 134. 1 136. 8 131.3 125.9 134.9
bl 165 133. 1 136. 0 130. 6 122.8 135.8
7 Ik 180 132.3 134.9 129.7 119.9 136. 6
Eibeal 195 131.9 134. 8 127.7 118.1 136. 6
g A 210 132.5 135.0 124.5 120. 7 134. 1
abaal 225 133.8 134.9 123.4 123.3 133.2
9 s 240 135. 1 134. 3 125.9 120. 4 131.9
b el 255 136. 6 134.0 129.5 115.6 132. 6
10 L 270 137. 6 131.3 131.8 111.0 135.2
b el 285 135.7 131.5 132.2 104. 1 135.7
1 s 300 134.5 133.8 128. 6 95. 1 135.6
bl 315 134. 4 130. 8 122. 6 86.9 132.7
12 TS 330 132. 8 124.0 108. 8 77.8 123.2
ibsal 345 129. 0 108. 6 85. 6 63.8 104. 2
13 L 360 63. 1 49, 2 36.5 27.9 46. 3
bl 375 0.0 0.0 0.0 0.0 0.0

XIRFFRTNENGA 470> D DR A 7,

[\
w




7% 2.6 FBRIR F (0) HUARIT o I & kG & (2R 77 1)
&7 A H L B FERAVEIR I Z 31T B IR T W i1y
D FEEfE (mm) 1 FF[E] 21 SHRFRH ARFH] SHF[H]
ey (0) 378. 0 376. 0 372.0 376. 0 374.0
15 Iz 377.0 375.0 371.0 375.0 372.0
4 380. 0 376.0 369. 0 375.0 374.0
30 o 377.0 372.0 371.0 374.0 369. 0
ya 380. 0 374.0 366. 0 370.0 368. 0
A5 /. 375.0 363. 0 365. 0 366. 0 364. 0
+ 380. 0 365. 0 355. 0 365. 0 359. 0
0 I 373.0 362. 0 359. 0 360. 0 363. 0
p 378.0 358. 0 353.0 360. 0 355. 0
. / 370.0 358. 0 355. 0 352. 0 357.0
1+ 375.0 349. 0 335.0 353.0 353.0
60 /e 365. 0 352.0 347.0 335.0 345.0
4 373.0 0.0 0.0 335.0 332.0
a5 /c 360. 0 0.0 0.0 0.0 0.0
ya 367.0 0.0 0.0 0.0 0.0
SCEFRNIINEABR 460 & DO BFR] &2 7~ 9,
7< 2.7 BB F (0) VoI T i 0 5 S (2 Rk 7 1)
W& TE H L B FERALSEIRIC B 1T D5 AWy (mm)
@ FEEE (mm) 1 R 2155 [ SHF[H AIRERY SRR
e (0) 380.0 375.0 374.0 371.0 374.0
15 I 379.0 374.0 372.0 371.0 374.0
H 383.0 372. 0 374. 0 371.0 374.0
30 /c 376.0 374.0 370.0 368. 0 373.0
y 384.0 368. 0 373.0 370.0 372.0
45 /e 372.0 371.0 367.0 360. 0 369. 0
+ 379.0 359. 0 369. 0 365. 0 366. 0
50 o 371.0 367.0 364. 0 358. 0 355. 0
H 378.0 357.0 358. 0 360. 0 364. 0
- /e 368. 0 367.0 358. 0 350. 0 351.0
5 377.0 354. 0 350. 0 357.0 360. 0
60 I 364. 0 360. 0 353.0 0.0 335.0
y 375.0 351.0 348. 0 345. 0 350. 0
65 /. 359. 0 355. 0 0.0 0.0 0.0
ya 370.0 0.0 0.0 0.0 342. 0

XIRFFENIINENBA 270> D DR 2 7R,
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7< 2.8 FABRIR F(0) TA AR 1 & A6 F (R Rpk 7 1)
W& 5 T L B FERALTEIRIC 3 1T 2 7R Ar 1y
@ FEEfE (mm) 1HRE ] 21RF [ glisai| AIRF [ 8HRF[H]
(0] 383.0 376. 0 368. 0 379. 0 372.0
5 /. 384.0 375.0 369. 0 379.0 366. 0
H 382. 0 374.0 362. 0 378.0 373.0
20 /e 383.0 372.0 365. 0 378.0 348. 0
+ 382.0 368. 0 360. 0 371.0 372.0
45 I 381.0 362. 0 358. 0 370.0 318.0
H 380. 0 355. 0 350. 0 355. 0 366. 0
5o /. 379.0 356. 0 350. 0 365. 0 302. 0
1+ 378.0 350. 0 335.0 352. 0 362. 0
e /e 378.0 351.0 345.0 360. 0 293.0
+ 377.0 345. 0 325.0 344.0 349. 0
60 /. 374.0 334.0 338.0 353.0 282. 0
H 372.0 338.0 310.0 335.0 0.0
.- /c 360. 0 0.0 0.0 0.0 0.0
+ 362. 0 0.0 0.0 0.0 0.0
SCHFRNIINZABR 26 & OWF &2 779,
7% 2.9 BRI F(0) TA 7o {07 1 2 5 S8 (2R 7 1))
&7 T HL N B FERALBEIRC B 1T A EAEWE Ty (mm)
O B (mm) 1 R 2155 ] plisai| AIRE ] I [H]
ol (0) 384. 0 382. 0 378.0 373.0 378.0
15 /e 385. 0 380. 0 372.0 365. 0 375.0
o 384.0 382.0 382.0 376.0 377.0
30 /. 386. 0 379.0 362. 0 326. 0 371.0
y 384. 0 377.0 373.0 376.0 372.0
45 /e 384.0 374.0 346. 0 292.0 364. 0
+ 382.0 363. 0 361.0 358. 0 360. 0
£ /. 383.0 373.0 338. 0 279.0 360. 0
ya 382. 0 357.0 352. 0 347.0 353.0
- /c 379.0 367.0 333.0 258. 0 356. 0
+ 378.0 351.0 343.0 325.0 350. 0
60 /e 373.0 358. 0 324.0 200. 0 349. 0
4 374. 0 344. 0 332.0 305. 0 345. 0
a5 /. 0.0 348. 0 315.0 170.0 0.0
y 364. 0 332.0 0.0 0.0 335.0
SCHERTINZABHAG > & OB & 7173,
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2. 10 $ArnENGEER B FS I ONE (I i o ) 8 5 (B20E 5 1))
= 3 SHII = L gr%i:lﬁ‘ﬁz) % nﬁ%ﬁﬁg
7 ST N Spree o [TF0.2) @ [ 1F0.2) @ [LFO.40 1 E[IFO. -1
1 i 0 164. 4 150. 4 168.5 173.2
rf 3 15 152. 4 142. 5 157.0 164. 2
5 i 30 137.0 133.2 143.3 150. 3
5 45 123. 6 126. 1 130.9 134.7
5 ik 60 118. 1 122.5 122. 6 125.7
rp g 75 118. 4 120. 6 116.9 123. 2
4 i 90 119.5 121.2 117.3 123.7
g 105 121.2 121.3 122.0 124. 6
. itk 120 121.8 119.9 126.5 126. 1
e 135 119.0 118.9 127. 6 124. 6
6 S 150 117.3 116. 1 122.5 122. 1
g 165 117.7 112.8 117.8 122.2
. ik 180 117.5 111. 1 118. 1 122. 8
Al 195 118.2 110.4 119. 6 123.8
g - S 210 119.5 110. 2 120. 3 123.7
5 225 119.2 110.0 121.0 122.3
9 ik 240 118.2 110.5 123.2 120. 3
Al 255 117.3 110. 6 123.7 114.6
10 i 270 115.5 107. 9 120.9 113.2
5 285 112. 6 103. 8 119.5 116.5
T itk 300 83.5 102.9 117. 4 117.7
e 315 28. 1 101.5 116.7 116.9
19 TR 330 0.0 67.6 111.8 108. 7
g 345 0.0 36. 1 90. 8 91.4
13 SR 360 0.0 0.0 38.0 40. 3
S5 375 0.0 0.0 0.0 0.0
7< 2. 11 AT ANEASERR AR I OV a8 W 1 e A S GRR R 7 1)
& 5 Al HRL s B BRI
O (mm) ) LF0.2) @ | LF(©0.2) @ | LFO.9H-1E [LFO.49-1 W

ey (0) 325. 0 354. 0 370. 0 370. 0

15 /e 324. 0 364. 0 369. 0 373.0

i 322. 0 350. 0 371.0 370. 0

30 /e 321. 0 352. 0 356. 0 367. 0

ya 319.0 343. 0 368. 0 366. 0

" /e 322. 0 345. 0 351. 0 352. 0

1+ 312.0 341. 0 360. 0 357. 0

=0 /e 324. 0 285. 0 345. 0 344. 0

i 313.0 340. 0 355. 0 354. 0

. I 322. 0 236. 0 331. 0 335. 0

1+ 312. 0 310. 0 350. 0 344. 0

60 /e 93.0 36. 0 141.0 55. 0

1+ 310. 0 146. 0 340. 0 333.0

65 /e 43.0 26. 0 45.0 46. 0

ya 0.0 61.0 48. 0 267. 0
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2.6 F(0) KINMNEGRE T IE TR OFAFWrE ORI

2 2.7 F(0) KIMNEGHE T A 1 e O FRAFR i ORI

2 2.8 F(0) KINMNEE T &M 2 e O FRAF R i AR DL
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2.9 F(0) KIMBGE T & Hm 3 W] O FAF Wi D4R

] 2. 10 F(0) KIMNEGE T 14 fkim 7 Rf ] OFRAFWT i D IRVL
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2.11 F(0) #ERFZAKIT X 2 FRAFH i DRI CRAA T )
(ZEdx Sl 0 BEfE, 1P, 2 Bpf], 3 BFfAlds LU0 8 IRpfH])

2)-3H-W

2.12 F(0) #ERFAAKIT X 2 FRAFM i BRI (PE AW )
(ZEd Sl 0 BERE, 1 FH, 2 BpfA], 3 Bl ds LU0 8 IffH])
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3)-1H-E

¥ 2. 13 F(0) IA KSNNENHRE T IE & O FAFWTHE ORI

2. 14 F(0) TA KSIMNENKE T 14 K 1 e O B A 7T i R P

2.15 F(0) TA KIMBNKE T 1% kv 2 IREFR] O F A7 Wr i 4RI
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®)-4H-E

2 2. 16 F(0) IA KSMNENGRE T8 Hin 3 e O 7% A7 Wi ORIt

[ 2.17 F(0) TA KERINEE T4 7 WefE O 7% A7 W i 4RI
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D 1HE - 2H-E D-24H-E  @)r-4H-B D81

2. 18 F(0) TA FRIFZAKIC K 2 A7 W oWk i CHRUAR BT 77 )
(FED B INENRT, fedy 0 WERT, 1 IRERE. 2 WRRE. 3 REE 36 L O 8 IRFH)

2.19 F(0) TA FREFZARIT X 2 A7 W ook (Pa R kT )
(FE B INENRT, fedy 0 WERT, 1 IRRE. 2 WRRE. 3 RFE 36 L OY 8 IRFH)
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2.21 LF(0.2) ABRIARMRIASL OFAFWT I ORI (i 24 IRFf)
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2. 3. 1. 1 RBEREMEIIEFSRIEER

FAFW I SHERER R DS OB Z b &1, R ORI 35T 2 RIBKRI A X 2. 22 12
R, RAGMEIRICE U IR RS 2 € &RICHRE T 2 72, RN ~HERER RICE ST, FER
{bfESR 235 1T D A7 I Z DV CTlrE —kE— A > b (BLF, D, Wrmftetk (LLF, 72) 8L OWrmsE (LA
T, A) ZRD7z, 30mm [ED T I F g 2 & T CRAFWER O RIE A2 JE Lo T, BrimtEiE DR EIZB
TiX, B X 15mm QW EFRIT 0T T, ZOWmER O BT CHRIE 727 A7 Wi o -2 2 Wrim 2252
OlEE Uiz, AW O TEOREERIC OV T, 8T ECHIE SN R EE S L, B33
i 5 1) FRODMV B C O FRIFIT S OE BIRE Lz, 23S O~HEF I D B IR AL Ek o W i 2 W i 22 55
WABI L CEBMEERICBIT S 1 & Z2BLOAZEE Lz, RO GREWH) 23X 2. 12 1IIRT & &
HIZ, A RIORERAEW A (I 210mm X A% 420mm) (23T, FERACFIRBImO 1 & Z B XA 2o
T, oWt 2 HI A T L2/ R A2 X 2. 23 B IO 2. 24 1R T, w1 ReREIRGRIFICS 1T 5 1,7
BLOAZOWNTIL, LF0.2) ZFrE, 113 4%, 213 45FZFLTAICODN TS5 EI2D L ERISFREE
ThoT,

AN IV TIIAM O RALEE R E OIRKE % 288°C & L TR Y, BEEOHIEN S b, A O mEE (s
FOEERA D 300°CHHETHELTWND Z &b, RACSEREOIREIL 3000C L SN TWD, 2L, FHAE
(2B B KK AERRIREE (RALBE R M OIRFE) 1X, k%A E260°CE ENTRY, AimsUzBW T, KEAER
REETod D 260°CAIRBENIE Z 0 15D IRE (RIED M E HIE) & LTW5D,
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2. 3. 1. 2 BABRBRICBI3FALSHBEDTE

W OZER T HENME L7z F(0) SRR OB I, RALERE OBREENINEVE T 6 16 53R EEfkRE L
Too X 2.22(a) I3 F(O)RBRIATIE, Hum 1 RfEliE & im 7 Rp B O RAGIKIL A Ll 4% &, 2O/
2B T D RALDETIZFRE R b e, —F THENZERMFE EZ I L7 F(0) IA DWW T, BT
B DR IR T 31T 2 pRAVJE Z i DOPRBEDINEE T 1206 52 I FREEkGE L 72, £ DOFER F (0) ITH A~
FRBRIARF I AT 31 D IRACKE OBLTEF KX OWEES A, fin 1 REZ O KN F(0) IR TORK X
W, F7o, FO)IA ORs 7 RE% O RALIKIE 7LD & FRTHEAEIZ IO T KO Z LR KX 0,
FEA A RV CiE, F(0) & AR, Bun 1 RFRICAE D RALOEITIZ/NE v, K 2.22 (a) & (b) LV, Hum 1
Refil 4 & TICB T 2 IRALOEIT MR T 5, MRBRIK L &, Hm 7 FERZISFEND HEY 1 L 72 R
AR E TR 2HRE - BRRITA O oTo,

X 2. 23 (/R TICHiE & HERACTEROE G &2 R L= 7T 7D, sy 7 BRI EB W T T 1% 3. 5~4
BIFRRE, 213 4~4. 5 BIFEFE, AT DWW TIL5~5. 5 EIfEE L 7e o7, K 2. 14\ TRTIERILEIRDO I, 78
LAIZDNT, F(0) & F(O)TA Z b3 2 &, it 3 RFHTR D Z IRV TR 200D FRE DR LTV
%o FOIZOWTIE, FRFRHEFEHCBS W THREE TOIE L DXL A~THRE L 2> T D28, FO)IA 12
BT, Hn 3 EFRRICEB T 2D 2 THRK 20%EEDIXLSE N A 67,

INBFE T 1% DR FRIZ I D RALDOEITIE, FNERMIGEA NS 256, 2 mNAE R 58T
BEAFRIC BT, JFNZERHERS B OE W DINEE T 1 O FemiBfE 23617 5 IRAGIE S I RIZT BN A 5
iz,
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2. 3. 1. 3 HEBLUVERFICLIZE

X 2.22 (¢) WZRTRACK DS, INEAGEER D F (0) (2~ CTHEATMBLEER O LF (0. 4) D503, B0 T i (Ff
2 2 ENE L 72 2 FREAED) TORALDEEIT L T\ D DONHERTE 5, A INEGEER LF (0. 2) DAL
WaERD L RIEFAIZOWTIIMEIER ThH 5 F(0) I L UMD LF(0.4) EED LRV,
ETEORAGITHEITTIB Y | LF(0. 4) & el U TR TR ORI DWW TIIfmn 7 FE#% 5 24 e
HBORNTK 20mm LA ST LT, EBRP OB T, RBRIAE I OBREEITHR SR~ 7228, Rk
JE PN TRy NS IREADSRRE L. B 7 RERILIRRIC 3\ T b IRALS S THETT L 72 vl RetE D3 & 5

#2.12 1V IR D F(0) &aliqi L7z LF(0. 4) O 7T IRRIFRFOFER Z R & LZB XA &b
BWFRIEDZETH D . X 2. 24 DT A HEICB O TH T BL O ZIZOWTIHR 4 E] A x5 B
FE & 720 FEHRATIS KO OEWC X DB E VX R O e o o, — 07 TRERIR LF (0. 2) @ 25 KF
RO T & Z 1%, F(0) I L VLF(0. 4) Dkt 7 REf 1% & TS <720, X 2. 24 O LWl xtd 5 E
ENTBLIOZ TIE2.5~3%, ATIH4EZD L ERISFERTH 72, LF(0.2) D 25 REERFZ VT
AT U7z 2 (R0 i 7 RiRamEE & i L C L Z B LA IZ OV TR 1I~2 EREOEN A Sz,

KSIMEE B FRIC I\ T, HT R K OFERUT O W S RACPEIRIC G 2 5 2280, 208 J5 18] CId i
7218 M IHERR T E 72 o 1o R A T 7 R IC B W TIRABPEIR IZ 2T R S 22 2 o 7273,
LF(0.4) & LF(0.2) THET 2 & iy 7 BFERICARE 5 25 BERRGRIFIC B WX EN A b, — T,
LF (0. 2) \Z 2N T, il 7 IRfEI i DARE 7> © FEBRIE T D 25 R £ TO /=B E L A M L e o 7=,
OB OFERGEZET D & LF0.2) DRAGIE, Fn 7 REEE D 5 FEERKE T 0 25 W £ TH EHETT L
TE 6T, LF(0.2) O 7 KL O R & A Bl 25 RefRFO RAGHRIZIE E 2D 63, WK
X OZTOREEENE, L LARNRL, SRIOERIZE D TIRERIADSRE SN O TOmRE & 72
ST e, BBREDIZS DX ICHOWTHIEICES M T 52 LI L,

ZTFUHCB WA L DT AN EL D 2 & T, FEHM ORBRIA L X CTHAFORBR &Iz O
TITIERACTEEW O T & Z BRI A TR O ELZ T D ReEnd D, £ OB % & EIRTIC
THER LT = OEBEPMETH D,

¥, FERAT O F(0) FBRIRDINEKE T 226 7 RFERRE U 72 RF i C O Wi AR AN FETE & 72 > T D
DIZxF L, 8 L7z 2 (RORBRIRICONTIET I F EE5 1B H OZIEF ORI/ NS L 720 EIFH
i DFEIRDS TR~ D IO TR e o7z, ZHUTEFTRE~DBDOEAZR T8I I v 7 7
TAN=T Ty NeWELIERBICLI b0 EEZLND,
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A\ T
1 £ 1 [ 1 "-'.‘,,:
! | I l R &
| 7 :
| y : .
H E "
! 1 ‘
i , '}i If'
: ! ‘ i !
: n
! i Al |
E a , ; 'J. ;
| } El_ k A .
T A : T T
| {' 3 (; | f-li
: “‘\ "" . N S T ,,:
N /' k '\,’ il o s
NPl T~ PN g
(a) F(0) (b) F(0)IA (¢c) F(0),LF(0.4),LF(0.2)
FEHR - INEME T B FEHR - B T B FHR  FO) B T Rt
ﬁ‘% e 1 RefE % ﬁ‘% s 1 R ﬁ‘% LF(0.4) Jfkvy 7 RERIt%
SPEAR - s T WERE T4 SPEAR s T WERE T4 MR LF(0.2) s 24 B
2. 22 FEAFWHEIC 81T B BRI
3 2.12 FRAAWEIZBT AW kT — A > b, WrimfREs X OWimiE
TNENEE 55 70 B O B IEESTS AT N B 52 R
M3 & OVHIE & P T 0) O LF(0.2) : 250/ LF(0. 4) : 8HFH]
N -
(Bt Re h) I (mm?) 7 (mm®) A (mm?) I (mm?) 7 (mm®) A (mm®) I (mm?) 7 (mm®) A (mm®)

R |5.99%10%3. 16X 10°[5. 14 10*[5.67x10%|2. 84 x 10°]4. 92 x 10" - - -
1B [

PHiE [6.06x10%3.22x10°%]5. 11 x10%]5. 58 x10%| 2. 81x10°]4.93x 10" - - -
2P R [4.99%x10%[2. 66 x 10%]4. 58 X 10%]5. 02X 10%|2. 61X 10%]4. 73 X 10* - - -
(1h) VP |5.24x10%2.85x10%]4. 75 x 10%]5. 20 X 10%| 2. 76 X 10°] 4. 83 X 10* = = -
RIS R [5.00x10%[2.67x10°%4. 69 10%4.93x10%|2.56x10%]4. 66 x 10* - - -
(2h) PaiE [4.99x10%[2.69x10°%]4.65%x10"]4.93x10% 2. 58 X 10°]4.61x 10" - - -
4P R [4.98x10%[2.67x10°%4. 61 % 10%]5.08x10%|2. 67x10%]4. 55x 10* - - -
(3h) PaiE [4.93%x10%[2.65%x10°%]4.56x10"]4.40x10%| 2. 17x10°] 4. 32x 10" - - -
SR R [4.93%x10%[2.64x10°%]4. 57x10%4.63x10%]2. 38X 10°]4. 48X 10*|4. 93X 10%|2. 60X 10°| 4.47x 10"
(7h) VaTA |4.99Xx10%)2. 71X 10°|4. 61 X 10%|5. 23 X 10%[2. 77 X 10°[4. 86 X 10*|4. 98 X 10%| 2. 59X 10°| 4.51x 10"
25MEf | R - - - - - - 3.34x10%1. 74 x10%] 3.87x10"
(24h) 6 1 - 3.85x10%/2.10x10°] 3.96x10*

M LF (0. 2) 38 L TPLF (0. 4) . FND %ﬁ%ﬁﬁiﬂib LI %Ltﬁéﬁﬁw’*’]lﬁéff'ﬁ%é@}—ﬂ:/“é@'fﬂ b FE LT E
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(a) Wrm —RE— A2 b
0.6
0.5
X
® &
g 9
N
= 03
N
0F(0):Z
0.2 L
XF(0)IA:Z
0.1
0.0
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BRr A (BF)
(b) WrimtREL

06
T
05 ] @
04
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< OF(0): A
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X F(0)IA: A
0.1
0.0
0 1 2 3 4 5 6 7 8
B T (BF)
(c) Wrimifk

B4 2. 23 JFPNZERHERG B OE T K 2D Wi RER T =R
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0.1

0.0

0.6

0.5

Z4/Z,
o
W

0.1

0.0

0.6

05

®
B 3 o
A
OF(0):1 LF(0.2):25B HIBS DfE [
ALF(0.2):1
OLF(0.4):1
| |
1 2 3 4 5 6 7 8
g 81 ()
(a) Wrifi —E—A > b
[0}
o] 0 o] ]
iy
N
OF(0):Z LF(0.2):25B5HIBF ODE
ALF(0.2):Z
OLF(0.4):Z
1 2 3 4 5 6 7 8
B Rl ()
(b) WrmfRzk
(0} g
8 ¢ 8 A
LF(0.2):25B% 1 B5 0D fiE |
OF(0):A
ALF(0.2):A
OLF(0.4):A
1 2 3 4 5 6 7 8
Bl (B)
(c) Wrimfs

2. 24 AT L UL DT & BT EMEREIE F AR
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2. 3. 2 HENRE

Wit PNIREE X, JIS C 1602 \ZHET D2 7 A 2 OMEREZ RFOfEE 0. 65mm D K ZATEX 2 H\ =, Wi
TR EE 1L F (0) 38 J ONF (0) TA O NNEATEBRERBRIARIZ DV Tl EBRIRE A3 & R\ 8 IREfR] O BRBR IR TR~ T2,
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4. 3. 2 TWEHER

BT NELIZER D LF-1. 0 12D TIE, F2BE T OB H LRE GFE A B ECD H LA ORI L D |
BE 4.2(a) DX ITEHMRTEOR T bRENE L TE Y, Sl KENANCED B~ KE 7
BRPELC TV, BT L7ZMENICB W T, EH4.20) 0BV 2 TFET I HCBERMPAE L TV,
LE-1.0 13 Z OARWLH> B d P Al &l L7=, LF-0.8 & [RARZ ph i FAEE & f)E Lz, LF-0.4(2) 12>\ T
X, R TEmOBHES R o, GE 4.3(b) ORI Wi ) & KO AT 2 B8V CHEImIZIR O
TP HER SN T2, A MRS & U, INEMVE T 1% OB I B W R CR EN I 7281
LiE, ZOTABBEICL S EE X IS, LF-0.6 b [RAERE AUWEE N BlE S vz,

LF-0. 4 (1) 1% 8 Wl & CHRIEKFFRE I & Kbl o T27=, 8 FEMRICH EZ MM S EE ¥, £
OFER, FE 4.4(a) EFE 4. 40)IZR-T LD, FFTKENOR TN S OBANBEINTT-D,
PR &OfE U7z, LF-0. 2 TH AR MNP RE S Bl ST,

INEE T 1 O BB RIZ W T, 2 O FEBRFER L0 S WmNORED B L, 1000CHHTizisn
TR DFRFENAEL B, BV P i 2 7R U 72 3B R & AU WrfilEE 2 7 L 7= 3R IR IV T,
ZDOWEE U7 BRIEHCIBIT DK DERFENEE L Tt E2 NS 7, IFEEZ R LT 4 RORBRIA
BB DK DFEFERAE L DT, & L < IFFEFE L2 O Th oo Dokt L, FAWkE %
IR LT2 2 RIZOWTTIE, Wi N OIRE _EF-AME LR 2 K5 DZRFEMAE U 5 ity 1 R ~2 e E LA
NTRE TWD, AMNEBDOKSEFRAIZICL > THEROTINE LS Ro - /RN S 5, i
FRIZHB T DHAEMERICOW TR, MBE TEED O 1 RO E TIREPIEE & 72 0 | KD FEFE DB
AU 2 1~3 FERICR WO TEAWIE~EITT 228, AKO0EFT 2 s 3 Rl LABIC B WD CEHE Y
MEXFFEANZEL TN EEZBNRD,
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(2) RWIFFAMED 0.4 L FOME THIUL, BmEBRIZIB W T b E %2 R LT 5 TR R S
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(3) —J5C, MEVE THOMBREIZI W T, T2bANEINT 5 2 & DR S iz, BN 1 R T E
BDTZoI & g LT, LF-0. 4 (1) TIEhem 7 Refilfg, b L0 720549 6.7 5, LF-0.2 TiZ
s 24 WL TR T2 fF TN L 7=,

(4) WREEMER S ITIE CH - 72 sy 7 R KON 24 BERGEBIE DM 1%, 3 3 T L7 3
IRF DT /1 & [F CALOE T > 72,

(5) ZTaD T I FJE019R O W ER S 2 dh e & G DT 2 8 1T D R T O T
\Z XL D AWBEE N B ST, B AWREEIINEGE T2 6 1~3 R £ CTICA b7,
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5. 1 WHHEODEW

KRIRE O R AR R 2 DT KPR A 42 - 2 BR . KSR T % O iR IZ 3815 S /1K T iz o
WTEKL, ERBIOWE LSRR 2 0ONRBURTH 5, HEMPAEEIZOWTIE, ik & 5
720 KGENBHE T 15 DER DI 72N T2 8D RIE SRR 2 D K SKE I DWW THE & 70 D FElR - F9ERE
ERH Y, ZOMMETFIZONTHHEINTWD VY, A AAEE IR T 2 K SMBH Offif 1220

TIERRACFEIR 2 AW &+ 22 LARG "B Lz —n a— F 59 OUR STV BB FWT L T
PHEETE 5, — 0, RIRALTEEIC Téﬁﬂﬁ@i @L%kkm%%?% ZIE R T 2N H
D K SEREOEE A RO KPERE 2R T 5 11d, K SMBE T % O Humiife 2 & O - K T
IZOWTHRETT20ERH D, LnLRNb, kwmﬁ%7%®m AIFR O IR TS S & LIcifgt
WL < MEIE A RO K SINBFE T 5 OB FRIZ I T DM IFHEFIET R0,

ARETIE 2 EOFERFER L VST RAER - IBEZic, KSOMEARER X OVKSOMEGE T % Dk
RFE IR DMK FEEZITV., 3ERB IV 4 BOERMER LT 5, KEIMBFFOFREIZ DN

T VBEAMEEERICE DR LARGFB L2 —n o— R5 2B 2R EEZ AV TR 5,
KSTMBFE T % OSBRI T DI FHRIC OV T, @R K T 258 L2l 3R FEORSE
ATO &L BIT, ERER L O - BETE1T O,

75



5. 2 HEMNMETZZEERLEVMAGHE

5. 2. 1 BMALABREICKDIWAHE
M AAEIEIZRB VTR, En (AR 12 FFREERE 5 7R 13568 536 L UM 1380 5) I THRR L ARREHC K
HIEEFIENED LI TN D, R LA E I, SO COKERHIBWTEERT IWmH 2RI LA
oy ERRIE L, R LAY Z RO\ R AF W i 2 /1S L oAl & U CErRIS DEFR 2170, Ril
DR Z LA DN Z T OIS ) DN L 2N D L FIETH D, T D7, A Wm ILm
O ETBTH I ttf\TJ%zL%*B YEEZBET HOICKELS R D, HERICTED LN TVDORZ L Ak
HOMAEFE 5. 112, M LAMHOA A—Y %K 5.1 1R 7T, 2B LADEIZOW T, BEFED
HF bx%ﬁ%hf_?ki%@@*ﬁ B DRAGHEEZ KICZEREBEL TREINTND, AIFLEICEBN
. KR E 7 DR A O 1 R RIYER RS 23 1T 22 LADME (45mm) & L, ZOBZ LA
%#L%lv\tiﬁﬁmﬁ%ﬁfﬁmﬁk U CARIRFIZ BT DI IFHEICHW T, EERE & Dl %217 9,

#5.1 M2 LADMHE?
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BEER ERE13585 ERE13805
b BEPRA 0
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5. 2. 2 RBREMEZICKESMAEFHE

a—nma— R 5 ZBWTIE, REMEEH O KK ) 25 3 2 51 L LT, BENmEN RSN
TW5, BEKEEY (Reduced cross—section method) & 1%, AM OBYRERI/INZ N E W 9 Kk 2 F
MU KEINENA 21T 2 REIEE DS R O AL s8Ik & Z ORI R RALTEIIZ /31 . Z DARRAGTE
BB W THIRRE & [F] CIRE & g 25 2 G2 & U, 2 OF R 2 & KR ) 245 5 J7 ik
Th b, BRAAMEIEIC LD ERZ LA OB 2 FITEARWIZFAK TH 5, RILIESIZT OV TR,
TYEINENE 51T D 1 OTITRAL T DR EHRAGEREE & | BRAEIZIIT 5 2 mINEDOREL B [E L - AP K
LHEEDS, RMOFEFHB L OEEOEWIL Y 2—ra— R 5 ZBWTED LN TEY, EREEZHW
RODGEIEENENDMEKFRIZIN CTeRIBIRS AR ET D Z LIl >TWD, —ra— R 5 [ZB1T
DEEATWNE Tl RIBIRSIZAEBASEIRS & LTS HIZ Tmm ﬁﬂif:fﬁé’fﬂﬂﬁ/ﬁﬁﬂz&f L. ZDORIbAE
TR LW RBRALTEIRZ Al & LT\, 2—ra— K 5 TRIA TV DRGNS X AR b
JEAF 5. 210, BRIENEILEDA A=Y %K 5.2 177,

RRINIZ 33T 2 ARG OAFFE V™9 Cld, 2208 134mm~170mm F2EE, Bk 269mm~420mm F2EIZ K 5 EHk
DV BRI EN TS, 22— 32— l\ 5 DFRAFMIEE DOMFTCTlX, 2B & [R5 Wi 2Dy TR
SINTEEBEZOND, —BANIHEE HEN /N EWIE E KRS BT 2 & ) O T AR L 225 0T, Wi~
ERRELBRDIGEFIZRMNOMFT L RD EEZBND,
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#5.2 a—nma— R5(TBIT5RLEE®

Bomm/5 | B, mm/5

Ot ERI TS

B E290ke/m° LAt D E LM 0.65 0.7

B E290ke/m° LA E D A4 0.65 0.8
QILZE#

FE290ke/m DB £ = (T EBH 0.65 0.7

BEE450kg/m° LAt DEIM ET- IS E B 0.5 0.55
BLVL

B EA80kg/m° Ll E 0.65 0.7

BL Bo:sxFtRiEEE B, AWRICEE

€ An effective cross—section should be calculated
by reducing the initial cross-section by the effective charring depth “d.”

def: dchar + d[]
d, 1 d,= 7mm
d...= Experimental value

d. 1:Initial surface of member
2:Border of residual cross—section
J3:Border of effective cross—section

5.2 m—u o— N5 2B ABEMmE YDA A—
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5. 2. 3 MHSRBREEGEROLR

ATTE F TLOR LI HEMN A IE OB 2 L ARG 2 —nu o — R 5 OBRFWIEIEIC X DR 2170,
BEITTT o T ERAE R & i &2 1T o 7o, MAFHRICH WA 5. 312777, Casel DX L AFXEHC
L BFETIE, PR 12 A ERE 1380 SR ENTWDABRZ LADIE (RILIRS) ZBRUW =W
ZAMIE & Lz, Case2 Tld, =—1 22— R 5 [Z/R STV D EHEERHE S BRI B 2 AR LE
FE 0. Tom/ %y (FBRAFROKBEREEINTMHE) ICXDRIGES ZRD, TOBEICEOHLIRS T % /&
L=z HRALIR S & U, Z O &3 U 7= Wrik 2 A 2 & U CEAFIM 12 B L=, Case3 DHZH
IRALIE S 1T, INEGEBR T b7 AR S (2 FIZRIT 5 F(0) BBRIK D FERAE S ICE AL S Tmn
ZINZ 7)) . Casel~Case3 DMIFMH IEEICH W FEUEFREE X, FREHEHERE & L7-, Cased (3,
BRACIE S OfEIE Cased E[RIU & L., FEYEFRE 1L 3 F=IZBIT 2 W IR EBRE R OB S /-8
FEZ U=, Case3 & Cased IZOW T, BUASIBREOEE 1T 77,

TS 4 DDOHBRIC TR L7 FHRAE & B & O i 2% 6. 3 |[Z7” 7, Casel DIRZ L ARKEHT
£ % 60 43RFD K SERFME A1, BREFI 7126 LT LA TICE TR T L TW 525, L-1h OFERE & ik L
THERFIFLE O T - 7=, Case2 OFEIFMIEIEIC X BRI, L-1h (2% L T b —E L7, Case3 ®
KGIMBUKE THE (60 23 DINEAZ Z T T2 BA%) OFERIL, Casel &—F L, L-1h OFEERE LD H00KE
DOMETIH o7z, ZDHDBBIEFRITOWTIL, FEBRELZ ERIZFER Th o7, FEMEIZE-SU T Cased
DFER & FBRAE & i35 &L RSB TR DT ) O 2 FHEL OENAE T, FHEMENERIE A
RIS 72, IiEN 1 BRI DARRIC BOA L858 Dt IC DWW TR, 3 EO#HFEER L-4h 35 L O InZ 28k
LF-4h OFERIZx LT, BHEEE S HICRKRERENE U=, Casel 735 Cased OFBEFERIX. HRIFWH O
BT 2 RN & [ UICRE U7, KSEINBVE TEZ L, Wrimi N OIRE N FIRICUT < . S R0
KPR EE KT ETICEEL o Te, —H, KB TH OEIER T, RRCEIROMEE
100 C A R 72728 M I FHRRE RICH A TEBREI N S REZ R U, B T O IRAVEHEE Ol
INEWH KR SMEGE T 1% DR IRFRIZ BN T, REAGTEROIRE Y 1000C~200CE T EH L2 Z &7
ZOMINMEFICHEEZRIFLIZEEZOND,
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7% 5.3 MAFHRICH W E
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(t: Ref 40D
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5. 3 BEERMNMETZZEERLIEMAHE

5. 3. 1 BEAERMOERRKICEITIRERY

2 BIZBIT 2 FERFE R D O &S R 2O Wi IR EEIZ DWW T, KSINEE T 1% O Fum iR ic
BWTIRE LRI 2Em23H 0 | RERAGTEIZ IS T 5 AW Clidhn 3 RE R RF A Tk 200°Cir <
FTIREN LA L TWD, RERACTEBOEE BRI S SHmEIME - O, & L TARMANEROKS
DFEIEL, WHMTHME FICHETLERO—SL LTEZLND, 22— a— 5 OFEkB [EERHE
FED RSN T DARM OEIRFFIZIS T 2 9K T2 (BHEER OKE S IR 3 2 4G - 510k - A
Wrim B T 2R) B L ORIRRFICRIT 2 IR EIK TR A2 X 5.4 B LXK 5.5 12737,

. Compression
: 0.8 OB — — — Tension
x . s (100; 0,65)
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E EIE N - - %
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© 02
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& X
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5. 3. 2 EHEMNMETZZERLEMAHEFE

A

MR T 2B L2 IR 21T 9 12H 720 | AFZEICB W TIEHREOBMIL D72 DT 350

BE Z 7T CRIAEZAT O @R ME T2 ZE LRI HOVWTIE, 3ERB IV 4 BHITTYT o 72#
fif BRI L ORI BR 2 i & LT,

(1)

(2)

(3)

KRFEIZH1T 52O MIT I /%, JEMEGROS EMEREIZET 5 & ZOMFE— 2 b EFERENS
BRIRFEICIET D L X OMITE—A L NOVHENOE D, @R OILAEE & 72 514 - 515RIC
BE9- 2 IR X, 3 FI KOV 4 B CHH L 7= 5 IR Re il i 70 2 Selirm o Wr it 2 Chk L 7= dh
FHREE 42. 6 N/mm*3 K OV51. 2 N/mm* & L7z,

KRIRFIT IS 1T D G20 AWt i3, ZRAFWT i DXl 112
T5HEXOMENBED, EiRE AWIHREIZ D EEHEE (
AT N3 2 FEHER LR EE 19 3.6 N/mm* & § 5,
ZOFAFWIEIL, BRABKHEZIRET 5. ZRARORMIES dea 1T, B IEBROFLERALIES (1T
7Tmm (—wa—R5 OEBHIES) ZMATEET D, BEFRORMGES doaw 1F, KR
DIRALTERSIZ 2l mm ZMZ T fEE T 5 (X 5.6 2, ZOFRMFWEICE L T, 2 ROIRES
AT — EARET Do ol 7 18] O EE Z3 AR 13BN R 35 2 OV N B SR oD 1B I E & SR 1T D
WThH %5,

B 2 AWE T EE DS AW |
FRRREE) (3. VT < VERM O

o (1) &, 3FEICET 2 HIRRF O KB (L-0h) D A7 b9 JINEGE TIEL (L-1h) B8 L O 3
P 1% (L-4h) THRARMEIZED £ THRMMERNZEEI 2R Le (K 3.4 (R LcmE~ 7o oA BRI
PWETH-o72) Z &Ik D, FoFEMII U THIEDISHES M EZET 5 & miliF ORI
TR IR BIR T ROBR b MR O T D EIEMBEICEST S, ZoLEoiFE—2A T
M Zftms 2 Lili/he2n, —75, BIATSER TR ERHCE Tz E U7 2 & 2l E 2,
PED IS E G347 CRIRE A B IRIREILET 2 L EOMITE— A N CMAZFIRET LR ERD, K
AT SRR T OIS T E AR R MR 5 3 BEMEAL L7228 & B aikix 2 ik L7 L AE SN D08, £ OHEIT
TSLEMLE O FFIR R ENEMEE 72D, L2 » T #iFmil Mo, mEoFEEe L, X6G-1) LYk

O,

B, ARNTKINENC KD WAK T AR 2 a3 2720 #iiF AR E I S 58 O S AEfE

(T 37 L4 BEOFRERGE R O Ui, AFHRIZI W TR SLEh (7 & (TR & 51RO #E LR
BCIREDLD, FHIRRSI T 2 W o b SLfhi I OE S —Eed 5 (FHRR TIIEME & 513k O BRI

[ L)

EFRGEL, 6.5 (R —1m 32— N b5 ffik B OmiREFFHEEREOR T RZ VT, miRkFcE

F % iz & DO e 20 (5-2) 12k W R T,

h' |( h' h
My = —{(— - GJ(thbl +opaby )+ (? + ej(aclbl +0cab; )} (5-1)

2

W (Eq + Eq)— 'y (B + Eo ) + (B, — ¢

e =
2(E; - E¢)

(5-2)
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W FRAFRTR O [mm]

b P efEIT BRI AL, A2 OIE [mm]

ou, O FRAFWTIEIEIR AL, A2 OEIEFES|FREEE [N/mm’]
Ter, Fe2: FRAFMTIEIGEIL A1, A2 OFEHRRFEMETRE [N/mn’]

B g7 o0 5 | BRI 0 i R PR MEAR B N E S 4E) [N/ mm?]
Eo o A7 O FEMHR O iR MRS ONESEH4E)  [N/mn’]

RE (2) ICKDKERFZHIT 2O AWM L, 3T KN4 FEOFAFIMEAFEER | TH AW E )
BTG 22T, AW D E S IXEREm O a2 60 L, G-3) LR,
AR TILH RO AUWREE SR TH - 72729, SCHR 10) 12 K D E Z S AR o L & L C
JEELAY -

2h'
Qu = 3 {(T w1 + 74207 )} (5-3)

Z Z T,
heoobuoba i L L
w ez FRAFITIEGEIR AL, A2 OO SRR AUBTREE [N/mm?]

E (3) 2BV TRE M OIRE 34 % ) — kﬁmtt@mi 2EIZHITHX2.29(a) - [ 2.29 (b)
DOIRERERERIZB DT T2 5 90mm L EDIRENEITE L7220 TH D, Lo T, FRAFHHER
Al & A2 OIREEIX, T2 5 90mm BL EDE S TW%LK@V®¥W@&LKO4$ BT HIEFHT

— & DN LF-0. 2 0 25 REIRFIZ 31T 2 Wrim IR 1 wfmlﬁounwﬁﬁMEWmf@ IR
hHx7-, AL, ZOIRE TIIRMEWEHICB T 2R TORE LK RV D22 275, 2R T
®%ﬁﬂfmﬁkﬁﬁﬁouh%%iif\*T%% BT D RAGES T, FEREIZ 21m (2—r 22—
N5 OEOLLIRSD 31%) ZMATEE L, BT8R0 OO EE L Z F 7a W OIREE 2 iz
LIRS ST, M5 6 ITERFEREET L0 2 (2 FEIZEB T D ERHER) 2T, o, (1) ~FK(©3)

AW fER L OGFHEER A2 5.4 BLOFE 5.5 1TRT,
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?
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—
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b’ =114.4

(b) 4 FFfEITR

AR WA TR E T L

# 5.4 3EIZBIT H2EROMAFHEICHWEE X O ERE R
INENBH A 7> B O BERE [Fb e )
VT T A 3 17 2B ] 3B ] AFF R
[OFF [ ] [1HF[H ] [2FF [ ) [3FF i )
275h"  [mm] - 355.8 345.6 342.6 343.9
Z:figb1 [mm] Al 80.0 80.0 80. 0 80. 0
Z:iEb2 [mm] A2 42.8 35. 2 37.6 34. 4
W i PN I Al 42.5 106. 0 129.7 132.5
[C] A2 90. 5 161. 4 163. 0 149. 9
e VL B B | 9 o Al 38.3 27.7 24.7 23.4
[N/mm*] A2 28. 5 19. 2 19. 2 20. 4
R T o Al 35. 1 10.3 9.1 8.9
[N/mm?] A2 14.7 7.4 7.3 8.0
e TR R A T 5 Al 3. 10 1.40 1.23 1.21
[N/mm*] A2 1.71 1. 00 0.99 1. 08
rR IR IRE 5 | LM AR 2K Al 8265 4750 3895 3800
[N/mm*] A2 4940 3325 3230 3610
i . AR A R AR 2K Al 8075 3325 2850 2755
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B 40 225 34 2321 0485
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B 21 225 34 26.5;  0.554
B 26 225 34 235 0.492
A 5 225 34 25.1i 0525
B 27 225 34 2521 0527
B 33 225 34 244 0510
A 7 225 34 237 0.496
B 11 225 34 248 0519
B 8 225 34 256 0535
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B 2-2 F(0) BET—X
XNo.2 MNFARER RALEERER(Z RIEE)
& & = tbE E# E& = tbE
B 34 6250 141, 0.492 B 5 135 34 6250 14.3!  0.498
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B 34 6250 15, 0.523 B 6 135 34 6250 15 0.523
B 34 6250 15.3)  0.533 B 4 135 34 6250 15.2;  0.530
A 34 6250 16.1, 0.561 A 8 135 34 6250 15.6: 0.544
B 34 6250 155, 0.540 B 3 135 34 6250 154! 0.537
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12 Ex e HE No [ig Ex =5 HE
E B 13 225 34 6250 23.9: 0.500 B 34 225 34 6250 246 0515
A 10 225 34 6250 25.1; 0.525 A 1 225 34 6250 25.1 0.525
B 25 225 34 6250 254: 0.531 B 23 225 34 6250 241 0.504
B 29 225 34 6250 25.9i 0.542 B 30 225 34 6250 2491 0521
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B 32 225 34 6250 246: 0.515 B 16 225 34 6250 24.2¢ 0.506
B 36 225 34 6250 248: 0519 B 38 225 34 6250 2511 0525
A 14 225 34 6250 23.9: 0.500 A 12 225 34 6250 27.2¢ 0569
B 19 225 34 6250 255 0.533 B 17 225 34 6250 25.91 0542
B 18 225 34 6250 23.6; 0.494 B 7 225 34 6250 255 0.533
A 17 225 34 6250 25.7: 0.538 A 16 225 34 6250 246 0515
B 2 225 34 6250 25.3: 0.529 B 3 225 34 6250 26.2: 0.548
B 1 225 34 6250 259! 0.542 Bi& 3 225 34 6250 235 0492
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B 31 225 34 6250 248: 0519 B 22 225 34 6250 26.6: 0.556
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P Hfar BN B
RER K LF-0.4(1)
A Fwi&EBR< 3
FEHA | ERE 2143 H 1L A
B3| EBRATO BRI
No. BEH154
FhR 4, e far INENSE B
BRI LF-0. 4 (1)
A FmiEBR< 3
EHA | ERE2TH3 A 11 H
i) FEERATOIRIL
No. BH155
R4, e far NN B
BRI LF-0. 4 (1)
AT} FmEFR< 3
FHB | FRK2TE3 H 12 H
EBRIETHOD
BEE L sk

184




No. TH156
Tk | BT
AR A LF-0.4(1)
Mg | EE A< 36
EHB | FRk2TH3 H 12 H
BB | ERSORBIRRD
No. HH157
Tk | AT
AR A LF-0.4(1)
WA | L@ A< 3
EHB | ERk2TH3 H 12 H
KR ORI
BE amgonn
No. TH158
T | BATIAGER
AR A LF-0.4(1)
WA | L@ A< 3
FEAR | PR 2THE3 A 12 A
KB ORI
BE amgonn

185




No. HHE 159
FEEr4 HATINEA R
RER K LF-0. 4 (2)

JnEA Fwi&EBR< 3
FEHA | ERE 27143 H 23 B
BE 2| FEBRETORBRAR I

No. HEH160
FhR 4, AT INEEBR
BRI LF-0.4(2)

JnEA FmiEBR< 3
EAHA | ERk 2743 H 24 H
i) FEERATOIRIL

No. HEH161
R4, AT INEEBR
BRI LF-0.4(2)

JNEA FmEFR< 3

FHB | FRK27T4E3 H 24 H
KR T HEEZ D

BEE L sk

186




No. BHEHE16 2
FEA | BRI
BRI LF-0.4(2)
M | B AR 3
FEHHB | FRk 2743 H 24 H
B | ERBORRIERSR
No. HH 163
FEA | WA
BRI LF-0.4(2)
A | EE A< 3
FEHH | FRk27T43 H 24 H
F ORI
BB ook
No. HH 164
T4 | RATIER
BRI LF-0.4(2)
M | EE A< 36
FHHE | FR2TH3H 24 H
F ORI
BB ook

187




No. BH 165
P Hfar BN B
RBRA LF-0. 2
A Fwi&EBR< 3
EHA | ERE 2143 H 25 A
BE 3L | FEBRETOREBR AR
No. FHE 166
FhR 4, e far INENSE B
HER (A LF-0. 2
A FmiEBR< 3
EHA | ERE2T43 H 25 A
BE 3L | FEBRETOREBR AR
No. EH167
R4, e far NN B
HER (A LF-0. 2
AT} FmEFR< 3
EHHE | FRk2TH3 H 26 H
EBRETERZD
L e

188




No. TH168
Tk | BT
SUER LF-0. 2
Mg | EE A< 36
FEHH | FRk 2743 H 26 H
BB | ERSORBIRRD
No. TH169
Tk | AT
SUER LF-0. 2
WA | L@ A< 3
FEHH | FRk 2743 H 26 H
KR ORI
BB omgonn
No. BH170
T | BATIAGER
SUER LF-0. 2
WA | L@ A< 3
FEAR | R 2T4 3 H 26 H
KB ORI
BB omgonn

189




wh 4 EBRBRORBRERICIR S FHRIKER

B 4-1 F(0) 208 7 M AR S JE RS R

= 3 SHIT = fia gfij:‘iﬁ‘ﬁﬁ)ro ﬁﬂ?ﬂﬁﬂﬁé‘ﬁ>%@5§fﬁﬁﬁ
7 T B | o (o |1 | 2w | s | ansm] | S
| D 0 34. 8 39.3 36.5 37.8 39.5
b il 15 34.9 39. 0 36.5 38. 8 39.7
5 s 30 35.5 38.9 36.9 39. 6 40. 8
bl 45 36.4 39. 6 37.9 40. 1 41.2
5 s 60 38.0 40. 2 38.6 40. 8 41.9
Rl il 75 38.4 41.6 39.5 40. 3 43. 2
A L EED 90 37.6 42. 1 40. 1 40. 6 42. 1
g3 105 37.5 42.0 41.4 41. 1 41. 8
5 EEs 120 37. 1 40. 9 41.4 42. 1 42.3
g3 135 38.2 40. 9 41.2 43.3 42. 4
5 D 150 38. 0 40. 8 40. 4 42.3 41.0
b il 165 37.9 40. 8 41.6 42. 1 40. 8
7 s 180 38. 1 41.0 39.6 41.7 41.0
bl 195 37.9 42. 1 40. 0 42.3 42.0
g s 210 36. 8 41.4 40. 0 41.3 41.7
H g 225 36.5 41.0 39.3 40. 9 41.4
9 s 240 35.3 40. 1 39.3 40. 2 40.5
g3 255 34. 3 39. 8 38. 1 40.5 39. 8
10 b EED 270 34. 4 38. 6 36.3 39. 8 39. 7
g3 285 34. 7 39.5 37.6 39. 8 39. 8
1 D 300 36.3 39.5 39.3 39. 8 41.4
b il 315 36.3 40. 0 41. 1 41.5 41.0
12 EEs 330 (36.1) | (40.9) | (42.6) | (43.3) | (42.5)
Akl 345 (36.6) | (42.4) | (50.0) | (47.2) | (45.8)
13 A 360 (38.9) (55.5) (63.1) | (59.9) (58. 6)
H g 375 (49. 2) (84.7) | (105.0) | (105.0) | (90.7)
S IRAVIE S 36. 6 40. 4 39. 2 40. 8 41.1
SORHRALIE S 1, ROFINEXZ OBEZBR W T-8EZ2 AW TEE
G 3 4-2 F(0) B2k 7 ) R AL =) E s 5
& 5 LD 6 DNERBRAAG 7> & D FF[H]
D PR (mm) 1 BF [ 2R 3HRF ] 4155 ] SHFH]
ey (0) 41.0 44, 5 47.0 46. 5 46. 0
15 yass 38.5 46. 0 48.5 47.0 46. 0
o 42.0 45.5 48. 5 47.0 47.0
30 /& 38.0 49. 0 50. 5 50. 0 50. 0
y =l 43.5 47.0 49. 5 49. 0 49, 0
15 st 40. 5 58. 0 58. 0 55. 0 57.5
y = 46. 5 53.0 54. 0 57. 0 53. 5
50 /& 42.0 62.5 64.5 60.0 60.5
H 48. 0 55.5 58. 5 61.0 61.0
- st 44, 0 68.5 77.5 65.0 63.5
y = 51.0 57.5 63.5 69.0 66.0
60 yass (46. 0) (64. 0) (70. 0) (80. 0) (79. 0)
p (55. 5) - - - (80.0)
st (51.5) - - - -
65 H (60.5) - -
S IRAVIR & 43,2 53. 4 56 4 55. 1 54. 5

KOPEBALTR S 1%, ROFHINE & OHE %
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B2 4-3 F(0) IA 325 5 18] AR & I E s 5

_ . . e |2 BN D JNERBH 86 0> & D B[]
Sl RErE T
7 TR WERLE | 5 g o) [T | or | swem | avm | swi
| 1 58 0 31.8 36. 1 33.8 32. 8 33.5
1 —
rf g 15 33. 3 36. 0 34. 2 34. 1 35. 1
9 S 30 34. 6 36. 0 35.3 35. 2 35.2
A A 45 36. 3 36. 6 37.0 36.5 37. 6
5 AT 60 38.3 36. 6 38. 4 37.8 38. 6
A A 75 39. 0 36. 6 40. 1 38. 8 39. 3
A | i 5 90 38. 7 36.9 40.9 39. 3 39.7
At 105 38.7 37.0 40. 2 40. 5 39.0
. ek 120 38. 6 37.0 40. 1 40. 4 37.9
g 135 39. 0 37. 6 40. 4 40. 7 39.0
6 b R 150 39. 1 37.5 39.4 40. 8 39. 0
Al 165 38.5 37.7 38.2 43. 1 38. 1
7 AR 180 38. 8 38. 1 39.9 45. 3 38. 2
5 195 39. 8 39.0 39.5 47.0 37.2
8 b 210 39. 6 38. 4 40.9 47.9 38. 4
g 2925 39. 8 38. 3 41. 1 46. 0 40. 0
9 b 240 38. 0 38.5 41.3 45.0 40. 0
H 255 38.5 38.9 41.0 45. 1 41.3
b 270 36. 8 39. 3 39. 0 44. () 40. 1
10 L
A 285 36.5 41.0 38.5 45. 2 40. 4
T 300 37.6 38. 8 40. 4 46. 3 41.7
11 £
g 315 37.1 40. 2 43.5 49,3 45.5
12 s 330 (37.6) (41. 6) (46. 3) (52. 4) (47. 4)
35 345 (38. 4) (48. 2) (55. 4) (59. 2) (54. 8)
13 b 360 (41. 4) (63. 3) (69. 7) (68.7) (64. 3)
g g 375 (105.0) | (105.0) | (105.0) | (135.1) | (105.0)
SR R AR S 37.7 37.8 39. 2 41.9 38.9
SKOERAGE S X, EORINE X OBE 2 RV 7= 8UE %2 AV CHEE
B 44 F(0) TA BRI 5 1R BAL TR & JIE R R
& 5 A L S INENBH bR 7> & D B
@ i BfE (mm) 1 BF [ 21 [ SHRF ] 4F [ 8IRF [
ity (0) 36.5 41.0 47.0 44. 0 45.0
5 Vst 36.5 43.0 53.0 48. 5 46. 0
vl 36. 0 41.5 44.5 42.5 48.5
20 izt 36. 0 43.0 47.0 44.0 48. 0
H 36.5 45.5 51.0 43.0 60. 0
pist 38.0 55.5 (72.0) (96. 5) 55.0
45
y 38.5 57.5 60. 5 56. 0 (81.0)
0 Vst 39.5 58.5 (83.5) (104. 5) 59. 0
+H 39.5 63.5 69. 0 64. 0 (92.5)
s 42.0 64.0 (91.0) (119.0) 67.5
55
v 42.0 69. 0 (76.0) 77.5 (98.5)
60 iz (47.5) (72.0) (103.0) | (152.5) -
s (46.0) (81.0) (85.0) (91.0) (106. 5)
E _ _ _ _ _
65
+H (58.0) - - - -
SR IRALIR & 38.3 52.9 53.1 52.4 53. 6

KO RALTE S 1T, ROFEINE & ORE 2 BR VD 728Ul 2 H W TRE
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B 4-5 FAATINENGEER BRI T A PR AR & JUERS R

= 3 SHI[ == fibe G | v D BRI
72T WERLE | s [ Tr0. 2 LF-0.4(1) [ LF-0.4(2) LF-0. 6 LF-0. 8
{ b 0 24. 2 17.1 17. 1 17.8 25. 6
g 15 28. 4 22.1 21.2 20.5 27.1
9 b 30 34.2 27. 4 27.6 27.4 32.9
Al 45 40. 7 35. 8 34.0 35.4 38.5
3 TR 60 44.5 41.4 37.9 39.9 40.9
Al 75 45. 2 44.5 40. 6 39. 0 43.9
4 D 90 45. 3 45. 5 42. 0 41. 4 48. 5
A 105 44. 4 44.0 41.8 39.9 49. 1
5 | 15 120 44. 4 42.7 40. 4 40. 3 47.0
5 135 44. 8 41.0 41.7 41.8 48. 7
6 - 150 46. 3 42.9 43. 0 41.9 47.7
o5 165 47.0 44. 8 43.8 42. 0 52. 2
7 - 180 47.7 45. 2 45.0 42. 1 52.5
g 195 48.0 44. 3 44. 0 41.7 50.5
g - I 210 47.7 43.9 44. 1 42. 1 49. 7
o 225 47.5 44. 1 44. 4 42.0 50. 4
9 - I 240 48.0 44.3 45.3 42.8 53. 2
A il 255 47.7 43.9 46. 6 42.8 55.7
10 - I 270 48. 4 46.9 48. 0 41.8 53.0
ALl 285 49.9 46. 1 50. 0 41.5 51.0
1 I 300 51.9 46. 0 49. 5 43.0 49.9
rf g 315 65. 0 46.5 53. 7 43.8 49. 4
19 TR 330 (80. 2) (46.7) (55. 3) (44. 3) (57.9)
il 345 (96. 0) (53.0) (59. 1) (47.8) (68. 8)
13 b 360 (105.0) (65. 8) (68.7) (57.1) (105. 0)
g 375 (105. 0) (105.0) (105.0) (105.0) (105.0)
SR RALEE S 45. 1 40. 9 41.0 38.7 46. 2
MOLBRAGIE S 1, FOREINEE OB 4 RV 7- 5l 4 v CEE
B A6 HmINENGEER Bk R S I E RS F
& 7 e Ly B BRI
O #A B (mm) LF-0. 2 LF-0.4(1) LF-0.4(2) LF-0. 6 LF-0.8
.l (0) 80.5 50. 0 46.3 49.0 59.0
15 st 77.0 48.0 48.8 48.5 55. 0
y 83.0 50. 5 46.5 47.0 63.0
20 i 84.5 52.5 (82.3) 54.0 60. 0
+H 88.0 59. 0 48.5 49.5 77.0
45 /i — 64.0 (94. 5) 63.0 72.0
+H 88.5 66. 0 60. 3 55.5 (90. 0)
50 P — 70. 5 — 62.0 78.0
y 88.0 70.5 65. 3 60. 5 —
Yo — (77.5) — 68. 5 (86.0)
55
e — (82.5) (80. 0) 65.0 —
60 fe _ — — (80.5) —
el — — — (83.0) —
65 i
/E‘ _ _ _ _ _
SR IRAL TR S 84. 2 59. 0 52.6 56. 6 66. 3

KOELIRACTE S 13, ROFEINE & OBE 2 BV 72 Bl 2 v THEE
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BE S5 EREORFWIE X Y HE LWt FE R

Li=pal0|
i 7\ Y0)
BERtlmm] ST

01k
15 168
302k
45 2th
60 3£
75 3eh
90 4
105 4th
120 5
135 50
150 6.k
165 6
180 7.E
195 760
210 8.k
225 8rh
240 9k
255 9rf
270 10£
285 10t
300 11k
315 11
330 12.E
345 12th
360 13£
375 136

390

405

L=pa1c]
LiEHSD
BERtlmm]  S3HE

01k
15 1th
302k
45 2rh
60 3£
75 3h
90 4.+
105 4rh
120 5
135 50
150 6.E
165 650
180 7.E
195 7eh
210 8.k
225 8rh
240 9k
255 9rh
270 10£
285 10t
300 11.E
315 11th
330 12.E
345 12eh
360 13£
375 13th
390
405

@R
1

(O]
1

36.5
36.6
35.7
35.9
36.3
36.8
35.4
35.2
35.1
375
36.7
36.9
38.0
384
37.8
36.1
34.3
34.1
345
34.9
36.5
37.0
37.1
37.7
39.6
52.3

330
332
3563
36.8
39.8
40.0
39.8
39.8
39.1
38.9
39.2
38.9
38.3
37.5
35.9
37.0
36.2
345
344
345
36.1
35.6
35.1
35.4
38.3
46.1

315-330
330-345

315-330
330-345

B3 5-1 F(0) 1 ] R

Limmnn  EIRICEYS Hb#AL0 RO#ISEYS

&lmm]
E1/EE
#2/EE
HIEBE
FEAEE
$E5ER
H6ER
E1ER
E8fER
$9EE
E10/ER
E1ER
E12ER
F13EE
F14BE
H15EH
$16EH
E17EE
%18/EE
F19ER
$20/ER
#21[EH
$22[ER
$23EH
$24EH
$25/EH
$¥26/EE
¥21/@E
$28[EH

o
=K

[E&E[mm]

HEFE[mm] VEEE’é[mm]
15 2053 75
15 2065~ 225
15 2075 375
15 2066 525
15 2054 67.5
15 2068 825
15 2092 975
15 2097 1125
15 2061 1275
15 2037”7 1425
15 2047”7 1575
15 2026~ 1725
15 2003 1875
15 2008 202.5
15 20427 2175
15 2094 2325
15 21247 2475
15 21227 262.5
15 2110 2775
15 2078” 2925
15 2047”7 3075
15 2039 3225
15 2028”7 3375
15 1989 3525
15 17707 367.5
18 190 369.3
15 o’ 384.3
15 o’ 399.3
51386
B EAE 1

THEICH S SEE

0.583

B 5-2 F(0) 1 H§H] (PE{RD)

1&lmm]
E1ER
H2ER
$3EE
FABE
E5ER
$E6fER
E1ER
EefER
EIER
$10/EE
H11ER
H12/EE
F13BE
$14/EH
E15/8E
%16/EE
¥17/EE
$E18/EE
$19/EE
$20/EE
$21/EE
$22[EH
$23/EHE
$24fEH
$¥25/@E
¥26/@E
$¥21/@E
$28/EE

o
=K

143.8
1415

[E&E[mm]

BIE 1 RE—A

15398
46469
77819
108486
138626
170596
204004
235870
262835
290305
322328
349545
375638
406524
444173
486820
525727
557058
585393
607888
629353
657513
684425
701228
650613
70010
0

0
9604643

LiEmon  EIRICEETS

EFE[mm] }E%’&[mm]
15 2157 75
15 2123”7 225
15 2068 375
15 2001 525
15 19537 67.5
15 1952 82.5
15 1956 975
15 1967 1125
15 1980”7 1275
15 1979”7 1425
15 1978”7 1575
15 19937 1725
15 2014 1875
15 2050 202.5
15 2058 2175
15 2052 2325
15 2089 2475
15 2117”7 2625
15 2118”7 2775
15 2092 2925
15 2075 3075
15 2090 3225
15 2093”7 3375
15 2046 3525
15 1885~ 367.5
18 212 : 369.3
15 0 384.3
15 o’ 399.3
51095
BT T A 1

THEICH S SEIE

193

0.579

BT 1 RE—A

16174
47770
77563
105064
131838
161042
190747
221265
252469
281979
311555
343711
377634
415090
447533
477125
516966
555621
587620
611793
637955
673912
706371
721136
692646
78313
0

0
9640890

4

EBEEmm]
179.4
164.4
149.4

B 1

MiE2RE—AV
66124194
55866503
46365642
37372110
29323541
22582367
16766921
11648951

7315381
4056659
1808875
458939
38254
525377
1948874
4390640
7837117
12164318
17350314
23208562
29799521
37519173
46024134
54582005
57768051
6306298
0
0
599152721
E2RE—AR 1

TETEICSH T HEE

B LM LD

EB R mm]
181.2
166.2
151.2

-178.8
-180.6
-195.6
-210.6

188.7

B0 1

v

0.462

RO E#IZE TS
BIE2RE—ATb
70835518
58674290
47314739
37152846
28720109
22046099
16303293
11452431
7449979
4257955
1960801
559298
40591
429663
1747058
3978136
7264624
11572641
16743231
22581633
29326837
37457510
46389633
54937584
60299981
6917781
0
0
606414261
B2 RE—AVET

TETEISH T HEE

0.468

3155312.45
BT R 1

THAEICHTSEIE
0.511

322363258
BTE R T

THAEICHTSEIE
0.522



L=pal0|
i 7\ Y0)
BERElmm]  S3TE
01k
15 168
302k
45 2th
60 3£
75 360
90 4.
105 4th
120 5
135 50
150 6.k
165 670
180 7k
195 7¢h
210 8.
225 8rf
240 9 &
255 9rh
270 10£
285 10t
300 11
315 1168
330 12.E
345 12th
360 13£
375 136
390
405

L=pal0|
a7\ Y0)
BERtlmm]  S3TE

01k
15 168
302E
45 2th
60 3£
75 360
90 4.
105 4th
120 5
135 50
150 6.k
165 670
180 7k
195 7¢h
210 8.k
225 8rh
240 9.k
255 9rf
270 10£
285 10t
300 11k
315 1168
330 12.&
345 12th
360 13£
375 136
390
405

@R
2854
38.8
38.7
39.0
40.3
40.3
43.2
429
42.5
42.0
40.8
40.6
41.0
41.2
431
43.0
43.0
416
431
40.9
40.5
40.5
416
43.1
43.8
58.3
105.0

(O}
2854
39.7
39.3
38.9
38.9
40.1
40.1
41.2
415
39.9
41.0
411
40.5
40.8
41.0
39.8
38.9
38.6
36.5
36.4
38.5
38.6
384
38.7
41.0
52.8
64.4

315-330
330-345

315-330
330-345

E1ER
$2fER
HEIEBE
H4ER
$E5ER
$6/EE
HIER
$E8fER
EIfER
$%10/EE
E11EE
$12/EE
$13BE
H14/BE
#15ER
$16/EH
E17/EE
%18/EE
¥19/EE
%20/ E
$¥21/@E
$22/EE
$23/EHE
$24/EH
$25/EH
$26/EH
$21/@E
$¥28/EE

o
=

E1ER
$2fER
HE3EBE
H4ER
#E5ER
$6EE
HIER
$E8fER
EIER
$%10/EE
E11EE
$12/EE
F13EE
H14/EE
F15EH
$16/EH
#17/EE
$%18/EE
%19/EE
%20/ E
$¥21/@E
$22/EE
$23/EHE
$24fEH
$25/E8
$26/EH
$¥21/@E
$¥28/EE
e

=&

B 5-3 F(0) 2 MR GRA

LiEmon EIRICETS BEDEALD RO#MICETS
BT 1 RE—A BEd[mm]

f&[mm]

1325
1324
130.8
129.4

E&E[mm]

EF&[mm] VEEE’é[mm]

15 1988 75
15 1986 225
15 1961 375
15 19417 525
15 1898’ 67.5
15 1859 82,5
15 1869 975
15 18837 1125
15 19077 1275
15 1928 1425
15 1925”7 157.5
15 19177 1725
15 1886 1875
15 1858 2025
15 1860 2175
15 1881”7 2325
15 1879 : 2475
15 1890 262.5
15 1930 2775
15 1936 2925
15 1919”7 3075
15 1879 3225
15 1846 3375
15 1618 3525
6.6 308" 359.1

0 o’ 359.1
15 0: 374.1
15 0 389.1

45750
B EFE 1

THEICH T SEE

0519

B4 5-4 F(0) 2 Mg (PE{RD)

LimAon  EIRICEYS Rb#AL0 RO#ICEYS

&[mm]

E&E[mm]

EF&[mm] VEEE’é[mm]

15 1965 75
15 19777 225
15 1982 375
15 1965~ 525
15 1948 67.5
15 19317 82,5
15 1909 975
15 1929 1125
15 19377 1275
15 1919 1425
15 19277 157.5
15 19317 1725
15 19227 1875
15 1938 2025
15 1969 2175
15 1988 : 2325
15 2024 2475
15 2057 262.5
15 20277 2775
15 1994”7 2925
15 1995”7 3075
15 19937 3225
15 1955 3375
15 1744 3525
6.6 613" 359.1

0 0: 359.1
15 o 374.1
15 0 389.1

47537
B EFE 1

THEICH Y SEIE

194

0.539

14907
44675
73555
101914
128102
153326
182198
211781
243194
274722
303203
330747
353573
376255
404615
437280
464991
496184
535568
566339
590031
605873
622865
570283
110670
0

0

0
8196852

BT E 1 RE—A

14736
44484
74334
103151
131498
159291
186096
217046
246999
273493
303510
333063
360436
392354
428285
462129
500909
539831
562541
583230
613393
642614
659644
614831
220131
0

0

0
8668030

171.7
156.7
141.7
126.7
1117
96.7
81.7
66.7
51.7
36.7
21.7
6.7
-8.3
-233
-38.3
-53.3
-68.3
-83.3
-98.3
-113.3
-128.3
-1433
-158.3
-173.3
-179.9
-179.9
-194.9
-209.9
179.2
B 1

v

E2RE—ATE
58609416
48770920
39402017
31181855
23699734
17401190
12497969

8401750
5127294
2627948
939752
121146
166337
1046517
2768610
5385196
8808164
13162273
18698297
24906091
31637967
38632019
46301388
48637466
9979077
0
0
0
498910394
rE2RE—AR 1

THEICH S SEE

EE##[mm]
1748
159.8
1448
129.8
1148

99.8
84.8
69.8
54.8
39.8

-155.2
-170.2
-176.8
-176.8
-191.8
-206.8

182.3

RLE 1

v

0.385

E2RE—ATE
60099075
50549915
41622865
33160579
25729476
19283015
13774559

9446961
5862761
3082486
1225308
223207
87198
823688
2471007
5037963
8630592
13252389
18394393
24233794
31284892
39180845
47089639
50534168
19154798
0
0
0
524235575
rE2RE—AR 1

THEICH S SEE

0.404

2661789.74"
T R %K 1

THAEICHTSEIE
0.431

2845108.14"
BT R 1

THAEICHTSEIE
0.461



L=paac]
i 7\ Y0)
BEpflmm]  S3FE
01k
15 1th
302k
45 2rh
60 3£
75 3h
90 4.+
105 4rh
120 5
135 561
150 6.E
165 65
180 7&
195 7eh
210 8.
225 8rh
240 9
255 9rh
270 10E
285 10
300 11.E
315 11th
330 12.&
345 12eh
360 13E
375 13th
390
405

L=pal0)
i 7\ >Y0)
BEREmm]  S2HE

01k
15 158
302k
45 2th
60 3.E
75 3h
90 4.
105 4rh
120 5
135 561
150 6.
165 670
180 7.E
195 70
210 8.
225 8rh
240 9.k
255 9rh
270 10E
285 10t
300 11
315 11
330 12.E
345 12th
360 13E
375 13th

390

405

DR

305
36.0
36.2
36.5
37.3
37.9
38.2
38.4
39.6
39.6
40.5
39.6
421

40.4
39.8
38.0
376
378
38.9
39.2
39.8
418
433
491
64.8
105.0

(O]
3B
37.0
36.8
372
385
39.3
40.7
41.9
43.1
433
418
411
412
39.2
39.6
403
40.6
40.9
38.4
33.8
36.1
38.9
404
419
50.8
61.4
105.0

315-330
330-345

315-330
330-345

B4 5-5 F(0) 3 HRFH] GRAU)

Limmnn  EIHICETS BEb#EAL0 RO#ICEYS

M&[mm] E&[mm] E#&[mm] }E%’&[mm] W 1 RE—A FE B [mm]

=1ER 137.9 15 2068 75 15509 169.1
H2/EH 1373 15 2060 225 46340 154.1
$3ER 136.1 15 20427 375 76576 139.1
HAEE 1347 15 20217 525 106104 124.1
$5EH 133.9 15 2008 67.5 135538 109.1
6B H 1334 15 2002 82.5 165126 94.1
EIEH 132.0 15 1981 975 193101 79.1
EXIELE 130.8 15 1962” 1125 220717 64.1
EIER 129.9 15 1948 1275 248367 491
E10/BH 129.9 15 1948 1425 277554 34.1
=11/EH 1283 15 19257 1575 303180 19.1
B12EE 1279 15 1918’ 1725 330851 41
H13EE 1295 15 19437 1875 364233 -109
H14EE 1298 15 19477 202.5 394343 -259
H15EE 1322 15 19837 2175 431319 -409
E16/EHE 1343 15 2015 2325 468528 -55.9
E178R 134.6 15 2018’ 2475 499554 -709
=18/ 1333 15 2000” 262.5 524908 -85.9
EAL ] 132.0 15 1979 2775 549304 -100.9
ome 254 R
%20BE 1249 15 18747 3225 604397 1459
feie = : r : :

%23[EH 117.6 15 1764 3375 595401 -160.9
4R 96.1 15 14417 3525 507891 -1759
EVIEL] 40.2 [NEE 145" 356.1 51490 -179.5
£26/BH 0 0 o’ 356.1 0 -179.5
$21/EE 0 15 o 37141 0 -1945
%28EH 0 15 0 386.1 0 -209.5
s 46882 8277585 176.6

BT T A 1 BIE 1

A SEE
0.532

B 5-6 F(0) 3§ (PE{R)

B2 RE—AVE
59140634
48922264
39526946
31143806
23921154
17746002
12416718

8088182
4725284
2296219
735476
67594
268871
1346759
3360804
6343591
10195095
14805898
20205316
26456094
33063810
39950026
45726908
44627028
4661030
0
0
0
499741509
B2 RE—AVMT

FTHTEICH T HEE

0.385

Lo LIRICETS ELEALD RDE#ISEYTS

& [mm] B &[mm] EF&[mm] VEEEﬁ[mm] W 1 RE—A FEEE[mm]
EAl=LE 136.3 15 2044 75 15332 170.8
EXELE 136.0 15 20417 225 45914 155.8
E3ER 1343 15 2014 375 75527 1408
EAER 1322 15 1982 525 104076 1258
PR 1273 T 1 " —
EIE]LE 1249 15 18747 975 182688 80.8
=] 1236 15 1854 1125 208558 65.8
EXELS 125.0 15 1875 1275 239015 50.8
A EE] 127.1 15 1907 1425 271676 35.8
E11ER 1277 15 1916 1575 301715 20.8
E12/ER 129.7 15 19457 1725 335560 5.8
ESRIEE] 1313 15 1969 1875 369141 -9.2
E14/BE 130.1 15 19527 202.5 395315 -242
EARELE] 129.2 15 1938 2175 421450 -39.2
H16/ER 1286 15 1928 2325 448318 -542
AN 130.7 15 1961 2475 485242 -69.2
H18/EH 1378 15 2067 262.5 542686 -84.2
E19EE 140.1 15 2102” 2775 583291 -99.2
E20/EH 135.0 15 2025 2925 592400 -114.2
=21/ 130.7 15 1960 307.5 602785 -129.2
220 1276 15 19157 3225 617483 -144.2
5523/ B 1172 15 17597 3375 593553 -159.2
%24EH 97.8 15 1467 352.5 517250 -174.2
EYIELE] 43.7 [EE 1577 356.1 55958 -177.8
26/ E 0 0 o: 356.1 0 -177.8
%21®E 0 15 o 3711 0 -192.8
$28fEH 0 15 0 386.1 0 -207.8
aF 46510 8294054 178.3
BT T 1 BB 1

THECH T SEE
0.527

195

IE2RE—AVE
59694892
49588956
39981550
31423964
23977107
17573570
12276535

8068133
4878246
2483038
866951
102550
202531
1177216
3009603
5694775
9417610
14685907
20712205
26438185
32744660
39833417
44590195
44541554
4966238
0
0
0
498929588
rE2RE—AR 1

THEICH S SEE

0.385

2671858.68
BTE R T

THAEICHTSEIE
0.433

2692959.58'
W T R R 1

THAEICHTSEIE
0.436



L=wal0|
i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 65
180 7.k
195 7¢h
210 8.&
225 8th
240 9.
255 9rf
270 10£
285 10
300 11
315 11th
330 12.&
345 12th
360 13.E
375 13th
390
405

L=pal0)
i 7\ >Y0)
BEREmm]  S2HE

01k
15 158
302k
45 2th
60 3.E
75 3h
90 4.
105 4rh
120 5
135 561
150 6.
165 670
180 7.E
195 70
210 8.
225 8rh
240 9.k
255 9rh
270 10E
285 10t
300 11
315 11
330 12.E
345 12th
360 13E
375 13th

390

405

Q)
AR
36.7
37.3
38.7
39.1
401
403
416
420
421
426
422
416
414
41.7
40.7
401
39.1
39.8
38.8
39.0
38.9
413
436
488
60.6
105.0

(i)
AF5RE
388
403
405
411
415
40.2
39.6
40.2
422
441
425
425
420
429
419
41.7
414
412
40.8
40.6
408
416
431
456

105.0

315-330
330-345

315-330
330-345

B 5-7 F(0) 4 ] GRAU)

Lo EIHICETS BELEALD RLE#ICEYTS

HE[mm]
E1ER
$2fER
$E3ER
EaER
E5ER
H6/EE
HEIER
$8EE
$IER
¥10/EE
E11/EE
¥12/EE
$%13/EE
$14/EE
F15BE
F16/BE
H17ER
$18/EH
$19E8
$¥20/EE
¥21/@E
$%22/EE
$23EE
$24/EE
$25/BE
$26/EH
$27/EH
$28fEH

o
=K

136.0
134.0
1322
130.7
129.6
128.1
126.4
125.9
1253
1252
126.2
126.9
126.9
127.6
129.2
130.9
131.1
1314
132.2
132.1
129.8
125.1
117.6
100.7

44.5

E&[mm]

EFR[mm] A mm]
15 2040 75
15 2011 225
15 19837 375
15 1961 525
15 1943”7 67.5
15 19227 825
15 1896 975
15 1889 1125
15 1880 1275
15 1878 1425
15 1893 1575
15 1904 1725
15 1904” 1875
15 19147 2025
15 1938 2175
15 19637 2325
15 1967 2475
15 1971 262.5
15 19837 2775
15 19827 2925
15 19477 307.5
15 1877 3225
15 1764 3375
15 1510”7 3525
49 218 357.4
15 o’ 3724
15 o’ 387.4
15 o’ 402.4
46137
B AR 1

TETEICH T HEE

0523

B4 5-8 F(0) 4 Mg (PFE{R)

LiEmSD  EIHICEETS

@[mm]

E1ER
$H2fER
$E3ER
EaER
#5/EE
$6/EE
HIER
H$8ER
$oER
%10/EE
E11/EE
$12/EE
$13/EE
$14/EE
F15BE
F16/BE
$17E8
%18/EE
%19/EE
$¥20/EE
$¥21/@E
$22/@E
$23/EHE
$24/EE
$25/EH
$26/EH
$27/EH
$28/EE
e

=K

[E&[mm]

EF&[mm] VEEEﬁ[mm]
15 1964 75
15 1939”7 225
15 1926 375
15 19117 525
15 19257 67.5
15 19537 825
15 19537 975
15 1914 1125
15 1856 1275
15 1851 1425
15 1876 1575
15 1883”7 1725
15 1876 1875
15 1878 2025
15 1896 2175
15 1903 2325
15 191 o: 2475
15 19207 262.5
15 19307 2775
15 1930 2925
15 1914”7 3075
15 1879 3225
15 1820 3375
15 1579 3525
49 225" 357.4
15 o’ 372.4
15 0: 387.4
15 0 4024
45612
B EAR 1

THEISH T SEIE

196

0517

BRE 1 RE—A

15302

45240

74346
102962
131174
158524
184904
212507
239675
267636
298088
328457
356920
387646
421613
456409
486820
517348
550303
579698
598772
605220
595375
532187

77844

8224970

BRE 1 RE—A

14734
43624
72211
100331
129934
161141
190461
215333
236653
263832
295395
324848
351816
380265
412413
442494
472787
503961
535526
564474
588486
606042
614233
556589
80295
0

0

0
8157876

B8 mm]
170.8
155.8
140.8
125.8
110.8

95.8
80.8
65.8
50.8
35.8
208
5.8
-9.2
-242
-39.2
-54.2
-69.2

r

178.3
B 1

B2 RE—AVE
59537595
48826653
39324965
31059880
23881946
17660611
12408264

8206969
4881016
2438584
852121
99142
197788
1159566
3019280
5809470
9463479
14018816
19562869
25896669
32554852
39072647
44758567
45857289
6989098
0
0
0
497538135
rE2RE—AR T

AT HEE

B ERIN D
EE#E[mm]

171.4

156.4

141.4

126.4

111.4

96.4

81.4

66.4

514

36.4

214

6.4

-86

-1785
-1935
-2085
-2235
178.9
B0 1

v

0.384

B #I<BiT %
IE2RE—AVE
57718434
47434256
38512176
30547001
23905116
18170717
12965628
8463396
4929857
2481677
890429
111350
175430
1085138
2867412
5512799
9037318
13468376
18815203
24960473
31708240
38810728
45839370
47640085
7162435
0
0
0
493213045
rE2RE—AR 1

THEICH T SEE

0.380

2665937.22"
BT E R 1

THEICH S HEE
0.432

2651033.88
W T R R 1

THAEICHTSEIE
0.429



L=paac]
i 7\ Y0)
BEpflmm]  S3FE
01k
15 1th
302k
45 2rh
60 3£
75 3h
90 4.+
105 4rh
120 5
135 561
150 6.E
165 65
180 7&
195 78
210 8.&
225 8rf
240 9
255 9rh
270 10£
285 10
300 11.E
315 11th
330 12.&
345 12eh
360 13E
375 13th
390
405

L=pa1c]
i 7:)Y0)
BERtlmm]  S3HE

01k
15 1th
302E
45 2rh
60 3.E
75 3h
90 4.+
105 4rh
120 5
135 561
150 6.£
165 65
180 7.E
195 78
210 8.k
225 8rh
240 9
255 9rh
270 10£
285 100
300 11.E
315 11th
330 12.&
345 12eh
360 13E
375 13th

390

405

DR
8
379
39.3
39.7
40.9
41.0
42.9
42.6
425
42.2
42.8
40.6
39.8
40.3
424
421
421
41.4
40.8
40.2
40.3
42.7
415
446
448
59.8
105.0

(O]
8
411
40.0
420
41.6
42.7
43.4
41.6
41.0
423
421
414
41.8
41.7
415
414
40.8
39.6
38.7
39.1
39.3
401
404
40.5
46.9
57.3
76.4

315-330
330-345

315-330
330-345

B 5-9 F(0) 8 ¢ GRA)

Limmnn  EIHICETS BEb#EAL0 RO#ICEYS

1&lmm]
EIER
H2ER
$IEE
FABE
H5EE
$E6fER
EI1ER
EefER
EIER
$10/EE
H11ER
F12/BE
$13EH
$14fEH
E15/BE
%16/8E
¥17/EE
E18/EE
$19/EE
$20/EE
#21/EE
$22/EH
#23/EH
$24/EE
$¥25/@E
%26/ E
$¥21/@E
%28/ E

&t

B4 5-10 F(0) 8 HefiE] (Pa{al)

@[mm]

132.8
131.0
129.5
128.1
126.1
1245
124.9
125.2
125.0
126.7
129.7
129.9
127.2
125.5
125.9
126.6
127.8
129.0
129.5
127.0
125.8
123.9
120.6
105.4

452

129.0
128.0
126.4
125.8
123.9
125.1
1275
126.7
125.6
126.5
126.8
126.5
126.8
1271
127.8
129.6
1317
132.1
131.6
130.7
129.6
129.2
122.7
105.8
76.3
57.2
0
0

[E&E[mm]

[E&E[mm]

E#&[mm] }E%’&[mm]

15 1992 75
15 1965~ 225
15 1942”7 375
15 19227 525
15 18917 67.5
15 1868 82.5
15 18737 975
15 1878” 1125
15 1875 1275
15 1900 1425
15 1945”7 1575
15 1949 1725
15 1909 1875
15 1883 202.5
15 1888 2175
15 1898 2325
15 19177 2475
15 1935”7 2625
15 1943”7 2715
15 1905”7 2925
15 1887 3075
15 1858 3225
15 1808/ 3375
15 1581 3525
55 249: 358

0 0 358
15 o’ 373
15 o’ 388

45660
BT T A 1

THEISH T HEE

0518

BT 1 RE—A

14941
44219
72833
100891
127636
154100
182652
211292
239034
270779
306345
336116
357848
381206
410651
441378
474476
507839
539085
557300
580183
599149
610335
557223
89018
0

0

0
8166529

Lipmon  EIRICEETS

& [mm] }E%’&[mm]

15 1934 75
15 1920”7 225
15 1896 375
15 1886 525
15 1859 67.5
15 1876 82.5
15 1912 975
15 1901”7 1125
15 1885 1275
15 1898”7 1425
15 1901”7 1575
15 1897 1725
15 19027 1875
15 1906 202.5
15 1916 2175
15 19447 2325
15 1975 2475
15 1982”7 2625
15 1974”7 2715
15 1960 2925
15 1944”7 307.5
15 1937 3225
15 1840 3375
15 1587 : 3525
55 420" 358

0 0 358
15 o’ 373
15 o’ 388

46052
W7 T A 1

THTEISH T HEE

197

0.522

BT 1 RE—A

14507
43195
71106
99040
125489
154762
186418
213832
240277
270394
299447
327202
356611
386036
416784
451980
488899
520262
547660
573293
597665
624812
621093
559523
150185
0

0

0
8340471

BB mm]
171.4
156.4
141.4
126.4
111.4

96.4
81.4
66.4
51.4
36.4
214
6.4
-8.6
—23.6
-38.6
-53.6
-68.6
-83.6
-98.6
-113.6
-128.6
-143.6
-158.6
-173.6
-179.1
-179.1
-194.1
—-209.1
178.9
VS 2 )

v

B2 RE—AVE
58530787
48083270
38844827
30718254
23483148
17377468
12434621

8305071
4979863
2547311
923612
115265
178369
1087638
2854856
5498467
9069054
13571348
18939437
24642355
31259873
38368153
45547253
47693240
7980556
0
0
0
493034097
B2 RE—AVMT

FTHTEICH T HEE

B ERINSD
EB#E[mm]
173.6
158.6
143.6
128.6
113.6
98.6
83.6
68.6
53.6
38.6
23.6
8.6
-6.4
-21.4
-36.4
-51.4
-66.4
-81.4
-96.4
-111.4
-126.4
-1414
-156.4
-171.4
-176.9
-176.9
-191.9
—-206.9
181.1
BiLEh 1

v

0.380

RO E#IZEE TS
B2 RE—AVE
58337590
48331966
39141375
31238621
24030649
18276259
13401730
8982955
5451499
2864227
1095457
176178
113323
907969
2573504
5170443
8743681
13166290
18373360
24355640
31084800
38767203
45043702
46656013
13127649
0
0
0
499412083
B2 RE—AVMT

TETEICH I HEE

0.385

2641582.72"
BTE R T

THAEICHTSEIE
0.428

2708453.83'
BTE AR T

THAEICHTSEIE
0.439



g
i 7\ Y0)
BERtlmm]  S3TE

01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 650
180 7.k
195 7¢h
210 8E
225 8th
240 9.k
255 9rf
270 10E
285 105
300 11k
315 11th
330 12.&
345 12th
360 13.£
375 13th

390

405

g7
i 70Y0)
BERtlmm]  S3E

01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.E
105 4rh
120 5.&
135 561
150 6.E
165 651
180 7&
195 7¢h
210 8.£
225 8eh
240 9.k
255 9th
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 13

390

405

Ox

1E5
317
322
332
347
37.3

388
38.7
39.1
403
40.7
38.7
39.0
406
402
411
38.4
39.8
375
36.8
371
36.8
37.0
371
408
105.0

(OF:i)
185

34.4
35.9
38.0
39.3
39.1
385

38.2
37.1
37.6
38.4
38.6
39.1
39.0
385
371
37.2
36.1
36.3
38.1
375
38.1
39.1
41.9
105.0

315-330
330-345

315-330
330-345

&# 5-11 F(0)IA 1 Refi CRAD)

timsn BRSBTS ROEALD ROEIZEIYTS
EHE[mm]  BEBEImm]

HE[mm]
E1ER
$2fER
$E3ER
EaER
E5ER
H6/EE
HEIER
$8EE
$IER
¥10/EE
E11/EE
%12/EE
$%13/EE
$14/EE
F15BE
F16/BE
H171ER
$18/EH
#1988
%20/ E
¥21/@E
$%22/@E
$23EE
$24/EE
25/

EYEL
$28fEH

o
=K

146.2
144.6
1421
138.1
133.8
132.2
132.5
1323
130.7
129.0
130.6
132.3
130.5
129.2
128.7
130.5
131.8
132.7
135.7
136.1
136.1
136.1
135.3
131.6
64.2
0.0

0

E&[mm]

21927
2169
2132
2071
2007
1983
1988
1984
1960
1935
1959
1984
1957
1938
1930
1958
1978
1991
2035
2041
2041
2042
2030
1973
963
0

0

0
49241

B EAR 1

T AN TN U U NN NN YN NN NN NN NN NN NN TN

TETEICH T HEE

0.558

7.5
225
375
525
67.5
825
975

1125
1275
1425
157.5
172.5
187.5
202.5
2175
2325
2475
262.5
2715
2925
307.5
3225
3375
3525
367.5
374.2
374.2
389.2

BT 1 RE—A: B [mm]
16443 174.8
48801 159.8
79948 1448

108722 129.8
135452 1148
163635 99.8
193781 8438
223239 69.8
249878 54.8
275727 39.8
308495 248
342313 9.8
366905 -52
392521 -20.2
419737 -35.2
455171 -50.2
489475 -65.2
522546 -80.2
564726 -95.2
597007 -110.2
627646 -125.2
658601 -140.2
684982 -1565.2
695571 -170.2
353985 -185.2
0 -191.9

0 -191.9

0' -206.9
8975307 182.3

B 1

%3 5-12 F(0) IA 1 W[ (FE1{H))

LiEmsn  EIRICEETE RDEALSD ROHEICETS
Ef&lmm]  BE#EEImm]

& [mm]
F1EE
$2fER
$E3ER
AR
E5ER
E6ER
EIER
$8EE
FIEE
$10/ER
E11/EE
®12/EE
¥13/EE
$%14/EE
EAEIEE
$16/EE
EAVIELE
F18/BE
$£19/EH
$20/EH
¥21/BE
¥22/@E
$23/EE
$24/EE
25/ B

$21/EE
28/ H

o
=K

E&E[mm]

2154
2096
2041
1990
1974
1985
1991
1996
2012
2021
2011
1996
1985
1979
1988
2007
2026
2050
2064
2035
2017
2016
1992
1936
946
0

0

0
49308

BEAR 1

AL B B D B I B B b B DU SRR B BN B B B B B B B B B

7.5
225
375
525
67.5
825

THEISH S SEE

0.559

198

WiE 1 RE—* PR [mm]
16158 175.4
47150 160.4
76548 145.4

104489 130.4
133215 115.4
163783 100.4
194096 854
224598 70.4
256562 554
287985 404
316729 254
344293 10.4
372122 -46
400783 -19.6
432298 -346
466523 -496
501503 -64.6
538040 -79.6
572843 -946
595318 -109.6
620289 -1246
650184 -139.6
672351 -154.6
682273 -169.6
347756 -184.6
0 -191.3

0 -191.3

0 -206.3
9017888" 1829

BiEh 1

BTE2RE—AE
67010521
55408827
44724983
34915789
26472310
19782382
14320902

9698008
5916728
3097370
1238939
226806
90121
829268
2430765
4975244
8450805
12849372
18491734
24836284
32045963
40193902
48940503
57215236
33064811
0

0

0
567227574

rE2RE—AR T

AT HEE

0.437

BTE2RE—AE
66313190
53946393
43185966
33873950
26313538
20044006
14551861

9928611
6210932
3334418
1333862
252794
79430
798375
2418388
4976482
8497151
13029475
18517214
24491644
31361298
39334250
47659551
55718039
32268363
0

0

0
558439181

BrE2RE—AVR T

THEISH T 28 E

0.431

2844309.77

BT fREL 1
TETEICX T HEE

0.461

2808878.11"

ETERECT
THEISH T 2EE

0.455



L=wal0|
i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 65
180 7.
195 7¢h
210 8.
225 8th
240 9.
255 9rf
270 10E
285 10e
300 11
315 11th
330 12.&
345 12th
360 13.£
375 13th
390
405

g7
i 70Y0)
BERtlmm]  S3E
01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.
105 4
120 5.&
135 561
150 6.E
165 651
180 7k
195 7¢h
210 8.k
225 8th
240 9 &
255 9rf
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 13
390
405

Q)
25
35.8
36.2
352
36.0
36.1
36.1
36.7
35.7
36.3
37.1
38.6
38.7
38.9
40.0
39.4
38.9
39.6
39.5
40.9
40.9
401
416
429
50.8
70.7
105.0

(OF:i)
PAS

35.8
36.7
37.2
371
372
37.0

37.6
376
36.5
36.7
372
379
373
371
374

37.1
41.0
37.5
38.7
40.4
455
55.8
105.0

315-330
330-345

315-330
330-345

%3 5-13 F(0) IA 2 W (Ufa)

timsn BRSBTS ROEALD ROEIZEIYTS
EHE[mm]  BEBEImm]

HE[mm]
E1ER
$2fER
$E3ER
EaER
E5ER
H6/EE
HEIER
$8EE
$IER
¥10/EE
E11/EE
¥12/EE
$%13/EE
$14/EE
F15BE
F16/BE
H17ER
$18/EH
#1988
$¥20/EE
¥21/@E
$¥22/EE
$23EE
$24/EE
$25/BE
$26/EH
$27/EH
$28fEH

o
=K

138.0
138.7
138.9
137.9
137.8
137.3
137.6
137.9
136.0
133.7
132.7
1324
131.1
130.6
1317
1315
130.9
129.6
128.2
129.0
128.3
125.6
116.3

88.5

34.3

E&[mm]

2070
2080
2083
2069
2067
2059
2064
2069
2040
2006
1991
1986
1966
1959
1976
1973
1963
1944
1923
1935
1925
1883
1745
1327
243
0

0

0
47346

B EAR 1

T AW TN U U NN NN NN NN NN NN NN NN

TETEICH T HEE

0537

7.5
225
375
525
67.5
825
975

1125
1275
1425
157.5
1725
187.5
202.5
2175
2325
2475
262.5
2715
2925
307.5
3225
3375
3525
359.6
374.6
389.6
404.6

BT 1 RE—A: B [mm]
15528 167.5
46799 1525
78120 137.5

108620 1225
139548 107.5
169847 925
201203 715
232765 62.5
260071 475
285859 325
313575 175
342637 25
368634 -125
396606 -275
429704 -425
458659 -575
485892 -72.5
510221 -87.5
533612 -102.5
566031 -1175
591945 -1325
607348 -1475
588895 -162.5
467785 -1775
87535 -184.6
0 -199.6

0 2146

0' -229.6
8287440 175.0

B 1

%3 5-14 F(0) IA 2 W[ (FE{H))

LiEmsn  EIRICEETE RDEALSD ROHEICETS
Ef&lmm]  BE#EEImm]

& [mm]
F1EE
$2fER
$E3ER
AR
E5ER
E6ER
EIER
H8EE
FIEE
$10/EH
E11EE
¥12/EE
$%13/EE
¥14/EE
$15/EE
F16/EE
H11EE
F18/BE
$£19/EH
$20/EH
¥21/@E
$¥22/@E
$23[EE
$24/EE
$25/@E
$26/BE
$21/EE
$28/EH

o
=K

E&E[mm]

2068
2062
2042
2036
2036
2037
2021
2012
2022
2039
2051
2041
2024
2022
2024
2024
2015
2010
1969
1972
2006
1962
1861
1630
349
0

0

0
48335

BEAR 1

AR B R T I B L R L S N R B B B S SR B BN B B B B BN |

7.5
225
375
525
67.5
825

THEISH S SEE

0.548

199

WiE 1 RE—* PR [mm]
15510 170.9
46389 155.9
76559 1409

106911 1259
137437 1109
168028 95.9
197072 80.9
226395 65.9
257786 50.9
290550 359
323096 209
352004 5.9
379434 -9.1
409516 -24.1
440323 -39.1
470499 -54.1
498626 -69.1
527566 -84.1
546495 -99.1
576825 -114.1
616922 -129.1
632866 ~144.1
627953 -159.1
574434 -174.1
125539 -181.2
0 -196.2

0 -211.2

0 -226.2
8624733 178.4

BiEh 1

BTE2RE—AE
58153731
48436986
39447649
31106404
23947781
17669133
12446234

8131349
4648300
2161735
649870
50061
342081
1513539
3598797
6550172
10344412
14904194
20222904
26735126
33811761
40985384
46085473
41816269
8292583
0

0

0
502051924

rE2RE—AR T

AT HEE

0.387

BTE2RE—AE
60466162
50172966
40590640
32335809
25096551
18783835
13278739

8787052
5283782
2671487
937722
110191
204157
1208875
3127122
5952657
9647013
14239894
19363051
25694017
33456178
40764147
47109926
49403989
11459154
0

0

0
520145117

BrE2 RE—AVR T

THEISH T 28 E

0.401

261404093

BT fREL 1
TETEICX T HEE

0423

275700827

ETE R AT
THEISH T 28 E

0.447



L=wal0|
i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 65
180 7.
195 7¢h
210 8.
225 8th
240 9.
255 9rf
270 10E
285 10e
300 11
315 11th
330 12.&
345 12th
360 13.£
375 13th
390
405

g7
i 70Y0)
BERtlmm]  S3E
01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.
105 4rh
120 5.&
135 561
150 6.E
165 651
180 7k
195 7¢h
210 8£
225 8eh
240 9 &
255 9¢h
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 138
390
405

Q)
3
323
334
35.7
373
383
39.5
404
38.8
39.0
40.2
39.3
373
39.7
39.0
39.6
38.9
39.2
413
38.3
38.5
415
448
473
54.9
70.9
105.0

(OF:i)
3B

35.0
34.9
36.6
385
408
414
415
411
40.6
39.5
39.2
40.2
40.1
422
433
433
40.7
39.7
38.5
39.3
4241
453
55.9
68.5
105.0

315-330
330-345

315-330
330-345

%3 5-15 F(0) IA 3 W (BU{a)

timsn BRSBTS ROEALD ROEIZEIYTS
EHE[mm]  BEBEImm]

E&[mm]

2165
2114
2055
2016
1983
1952
1962
1983
1963
1958
2001
1996
1971
1972
1973
1978
1942
1956
1997
1950
1856
1768
1617
1263
235
0

0

0
46627

B EAR 1

AR R S L B B R L B I B S T e B B B B B N

TETEICH T HEE

0529

7.5
225
375
525
67.5
825
975

1125
1275
1425
157.5
1725
187.5
202.5
2175
2325
2475
262.5
2715
2925
307.5
3225
3375
3525
359.4
374.4
389.4
404.4

BRE 1 RE—A

16235
47566
77079
105820
133858
161048
191295
223037
250241
278987
315158
344332
369520
399295
429149
459984
480713
513430
554258
570485
570635
570245
545813
445366
84638
0

0
8138186

%3 5-16 F(0) IA 3 W[ (FE{H)

LiEmsn  EIRICEETE RDEALSD ROHEICETS
Ef&lmm]  BE#EEImm]

HE[mm]
F1ER 144.3
$2/ER 140.9
#3[ER 137.0
EAER 134.4
$E5/EE 132.2
$6/ER 130.1
E1EE 130.8
H$8ER 132.2
$IER 130.8
F10/BE 130.5
#11EBE 133.4
F12/ER 133.1
#13@BHE 131.4
E14ER 1315
H15ER 1315
HE16ER 131.9
H17ER 1295
$18ER 130.4
F19ER 133.2
%208 E 130.0
$£21/88 123.7
$22[EH 117.9
$23[EH 107.8
#24BE 84.2
$25/EH 34.1
$26/EH 0
$21EH 0
$28/EH 0
&%
& [mm]

H1ER 139.7
$2/EH 140.1
$HIEE 138.5
F4fEE 134.9
#5ER 130.8
$£6/EE 12738
£1/EE 127.1
$8ER 1274
$IER 128.3
#10ER 129.9
F11EE 131.3
%12/BE 130.6
F13ER 129.7
F14ER 127.7
#15@E 1245
$16/EH 123.4
E11ER 125.9
#18ER 1295
H19ER 131.8
$20ER 132.2
#21/BE 128.6
%22/BH 122.6
$23[EH 108.8
$24ER 85.6
EYEELE 36.5
#26/EH 0
#21EH 0
$28EH 0
&%

E&E[mm]

2095
21027
2077
2024
1961
1917
1907
1911
1925
1949
1970
1960
1945
1915
1867
1850
1889
1943
1977
1983
1929
1839
1632
1284
252
0

0

0
46104

BEAR 1

AR R L L S U S B B B L SR B B B B B B B |

7.5
225
375
525
67.5
825

THEISH S SEE

0523

200

BRE 1 RE—A

15716
47284
77878
106261
132384
158183
185928
214996
245383
277661
310303
338044
364753
387858
406067
430183
467571
510024
548638
580159
593121
593078
550825
452663
90527
0

0
8085490

r

B8 mm]
167.0
152.0
137.0
122.0
107.0

92.0
77.0
62.0
47.0
32.0
17.0
20
-13.0
-28.0

-229.9
1745
BiLE 1

r

B2 RE—AVE
60439384
48905876
38638141
30056573
22757128
16572481
11680678

7667202
4379185
2046139
618330
45710
368118
1578796
3678976
6684020
10376302
15170610
21211835
27176547
32842436
38744425
42978851
40038183
8048883
0
0
0
492704810
rE2RE—AR T

AT HEE

BB Imm]
167.9
152.9
137.9
1229
107.9

929
77.9
62.9
47.9
32.9
17.9
2.9
-12.1
-271
-42.1

175A
Bib# |

0.380

BIE2RE—AVE
59093114
49153546
39517378
30597589
22860186
16575044
11600705

7590999
4447379
2142502
666495
52950
322437
1445084
3347865
6072392
9862737
14784656
20656704
27246337
33707750
39840641
42928508
40311718
8531049
0
0
0
493355763
BrE2 RE—AVR T

THEISH T 28 E

0.381

2561328.84"
BT E R 1

THEICH S HEE
0.415

2575944.05
HTE R T

TEAEICHSSEE
0.417



g
i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 65
180 7.
195 7¢h
210 8.
225 8th
240 9.
255 9rf
270 10£
285 10
300 11
315 11th
330 12.E
345 12th
360 13.£
375 13th
390
405

g7
i 70Y0)
BERtlmm]  S3E
01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.
105 4
120 5.&
135 561
150 6.&
165 651
180 7k
195 7th
210 8.k
225 8th
240 9 &
255 9rf
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 138
390
405

0):3
AR
336
348
36.2
37.4
39.2
40.3
413
416
40.7
40.6
40.7
431
46.6
481
498
48.6
46.6
43.9
39.9
395
37.6
38.6
417
49.4
60.3
105.0

(OF:i)
4RSS
321
33.3
34.3
35.6
36.5
37.3
37.3
39.3
40.0
40.9
41.0
43.1
44.1
46.0
45.9
43.4
43.3
46.2
48.2
50.9
55.0
60.0
63.1
69.1
771
105.0

315-330
330-345

315-330
330-345

E1ER
$2fER
$E3ER
EaER
E5ER
H6/EE
HEIER
$8EE
$IER
¥10/EE
E11/EE
¥12/EE
$%13/EE
$14/EE
F15BE
F16/BE
HE17ER
$18/EH
#1988
$¥20/EE
¥21/@E
$¥22/@E
$23/EE
$24/EE
$25/BE
$26/EH
$27/EH
$28fEH

o
=K

F1EE
$2fER
$E3ER
AR
SE5ER
E6fER
E1ER
H8EE
FIEE
$10/EH
HER
$12/EE
¥13EE
%14/EE
$15/@E
$16/BE
H11EE
F18/BE
$£19/EH
$20/EH
¥21/BE
¥22/@E
$23EE
$24/EE
$25/@E
$26/BE
$21/EE
$28/EH

o
=K

%3 5-17 F(0) IA 4 W[ (GU{a)

timbn  RIRICEYS ROEAL0 ROEIZEYS
EHE[mm]  BE#EImm]

fi@lmm]

1415
138.9
136.4
133.4
130.6
128.4
127.0
127.7
128.7
128.8
126.3
1204
1153
1121
111.6
114.8
119.5
126.2
130.6
132.9
133.8
129.7
118.9
100.3

44.7

E&[mm]

21237
2084
2046
2002
1958
1926
1905
1915
1931
1932
1894
1805
1730
1681
1673
1722
1793
1893
1959
1994
2007
1945
1783
1504
340
0

0

0
45544

B EAR 1

AR A S SR B B R L R B I L B A S B B B B B B

7.5
225
375
525
67.5
825
975

1125
1275
1425
157.5
1725
187.5
202.5
2175
2325
2475
262.5
2715
2925
307.5
3225
3375
3525
360.1
360.1
375.1
390.1

TETEICH T HEE

0516

BT 1 RE—A: B [mm]
15924 169.5
46892 154.5
76728 139.5

105080 1245
132182 109.5
158889 945
185781 79.5
215409 64.5
246187 49.5
275278 345
298266 19.5
311406 4.5
324408 -10.5
340397 -255
363948 -40.5
400400 -55.5
443644 -70.5
496853 -85.5
543518 -100.5
583121 -115.5
617083 -130.5
627254 -1455
601779 -160.5
530231 -1755
122388 -183.1
0 -183.1

0 -198.1

0' -213.1
8063046 177.0

B 1

%3 5-18 F(0) IA 4 W[ (FE1{H)

LiEmsn  EIRICEETE RDEALSD ROHEICETS
Ef&lmm]  BE#EEImm]

fi@[mm]

E&E[mm]

2169
2136
2102
2068
2044
2031
2000
1961
1936
1921
1888
1841
1798
1771
1810
1850
1807
1734
1664
1562
1426
1304
1167
957
212
0

0

0
43159

BEAR 1

AR L B Ik B B B B B D B S R B B B B B B B B B B B BN |

7.5
225
375
525
67.5
825
975

1125
1275
1425
157.5
1725
187.5
202.5
2175
2325
2475
262.5
2715
2925
307.5
3225
3375
3525
360.1
360.1
375.1
390.1

THEISH S SEE

0.489

201

WiE 1 RE—* PR [mm]
16266 157.4
48063 142.4
78820 1274

108584 112.4
137948 97.4
167545 82.4
195024 67.4
220556 52.4
246837 374
273707 224
297344 74
317616 -76
337191 -226
358638 -37.6
393702 -52.6
430009 -67.6
447134 -82.6
455096 -97.6
461850 -112.6
456936 -1276
438487 -1426
420500 -157.6
393989 -172.6
337475 -187.6
76287 -195.2
0 -195.2
0 -210.2
0 -225.2
7115605~ 164.9
BiEh 1

BTE2RE—AE
61067307
49812250
39877821
31081158
23533397
17249340
12090498

8011402
4774808
2340731
758497
71043
221774
1121222
2770749
5329470
8932902
13859494
19803935
26614164
34193029
41189946
45942867
46337296
11391186
0

0

0
508376286

rE2RE—AR T

AT HEE

0.392

BTE2RE—AE
53752056
43339024
34139151
26155598
19414810
13817510

9116464
5413958
2740131
997315
137983
141675
954566
2540850
5047559
8493589
12368394
16556980
21143485
25475632
29035208
32421516
34810382
33721832
8075510
0

0

0
439811177

BrE2RE—AVR T

THEISH T 2EE

0.339

2667789.12'

BT fREL 1
TETEICX T HEE

0.432

216945853

ETERECT
THEICH T 28 E

0.351



L=wal0|
i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 65
180 7.
195 7¢h
210 8.
225 8th
240 9.
255 9rf
270 10E
285 10e
300 11
315 11th
330 12.&
345 12th
360 13.£
375 13th
390
405

g7
i 70Y0)
BERtlmm]  S3E
01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.
105 4rh
120 5.&
135 561
150 6.E
165 651
180 7k
195 7¢h
210 8£
225 8eh
240 9 &
255 9¢h
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 138
390
405

Q)
Bl
339
35.9
35.8
38.4
39.9
415
438
427
39.7
39.6
39.9
39.2
39.3
382
39.6
412
420
425
429
432
46.7
534
55.2
62.4
69.9
105.0

(OF:i)
8B

34.3
34.6
36.8
373
3741
356

36.1
38.3
38.2
37.0
372
36.2
3741
388
38.0
401
37.2
37.6
36.8
3171
39.7
472
58.7
105.0

315-330
330-345

315-330
330-345

3 5-19 F(0) IA 8 W[ (HL{a)

timsn BRSBTS ROEALD ROEIZEIYTS
EHE[mm]  BEBEImm]

E&[mm]

21027
2074
2037
1975
1928
1871
1854
1914
1960
1957
1963
1973
1988
1983
1938
1901
1882
1869
1858
1801
1649
1522
1387
1167
225
0

0

0
44775

B EAR 1

AR B S S A BN B BEL L BN B BN B A L U B B B B B B B |

TETEICH T HEE

0.508

7.5
225
375
525
67.5
825
975

1125
1275
1425
157.5
1725
187.5
202.5
2175
2325
2475
262.5
2715
2925
307.5
3225
3375
3525
358.9
358.9
358.9
373.9

BRE 1 RE—A

15766
46654
76388
103710
130137
154329
180736
215367
249839
278869
309216
340256
372656
401573
421482
442006
465770
490672
515713
526676
506960
490764
468003
411235
80738
0

7695514

%3 5-20 F(0) IA 8 W[ (FE1{H)

HE[mm]
F1ER 140.1
HE2/EE 138.2
#3[ER 135.8
F4fEE 131.7
$E5/EE 1285
$6/ER 124.7
E1EE 123.6
H$8ER 127.6
$IER 130.6
F10/BE 130.5
F11/ER 130.9
F12/ER 131.5
#13@BHE 1325
E14ER 132.2
$15/EH 129.2
$£16/EH 126.7
H17ER 125.5
$18ER 124.6
F19ER 123.9
%208 E 120.0
$£21/88 109.9
$22[EH 1015
#23@H 924
$24ER 77.8
$25/EH 35.2
$26/ER 0
$21EH 0
$28EH 0
&%
& [mm]

H1ER 142.6
$2/EH 141.2
$HIEE 138.6
F4fEE 135.9
#5ER 135.6
$£6/EE 137.2
£1/EE 139.0
$8ER 138.6
$IER 135.7
#10ER 133.5
FE11ER 134.9
%12/BE 135.8
F13ER 136.6
F14ER 136.6
#15@E 134.1
HE16/ER 133.2
E11ER 131.9
#18ER 132.6
H19ER 135.2
$20ER 135.7
#21/BE 135.6
%22/BH 132.7
$23[EH 123.2
$24ER 104.2
EYEELE 46.3
#26/EH 0
#21ER 0
$28EH 0
&%

E&E[mm]

B8 mm]
164.4
149.4
134.4
119.4
104.4

89.4
74.4
59.4
44.4
294
144
-0.6
-15.6
-30.6

r

171.9
B 1

B2 RE—AVE
56834377
46301629
36816402
28184887
21037178
14975687
10287163

6783498
3894315
1724683
442177
37769
522855
1897793
4071266
7024265
10799784
15388750
20770898
26235709
30359001
34556484
38067430
38085910
7869985
0
0
0
462969895
rE2RE—AR T

AT HEE

0.357

LiEmsn  EIRICEETE RDEALSD ROHEICETS
Ef&lmm]  BE#EEImm]

2139
2118’
2079
2039
2034
2058
2085
2079
2035
2003
2023
2037
2048
2049
2011
1998
1978
1989
2027
2035
2034
1990
1847
1562
297
0

0

0
48596

BEAR 1

AR R R A S S S R N S R B B B |

7.5
225
375
525
67.5
825
975

1125
1275
1425
157.5
172.5
187.5
202.5
2175
2325
2475
262.5
2775
2925
307.5
3225
3375
3525
358.9
358.9
358.9
373.9

THEISH S SEE

0.551

202

BRE 1 RE—A

16043
47655
77979
107021
137275
169804
203317
233913
259450
285452
318595
351434
384061
414968
437354
464587
489642
522211
562604
595164
625340
641791
623523
550746
106430
0

0
8626358

r

BB Imm]
170.0
155.0
140.0
125.0
110.0

95.0
80.0
65.0
50.0
35.0
20.0
5.0
-10.0
-250
-40.0

1775
Bib# |

BIE2RE—AVE
61867234
50931757
40802501
31895291
24650736
18618298
13388625

8826632
5127603
2492964
847932
89352
242796
1318082
3253285
6079723
9728017
14406881
20307633
26942664
34400680
41871879
47323613
47871887
9757915
0
0
0
523043980
BrE2 RE—AVR T

THEISH T S8 E

0.403

23799312
BT E R 1

THEICH S HEE
0.385

2769051.88'
HTE R T

TEAEICHSSEIE
0.449



L=wal0|

i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.E
105 4th
120 5
135 561
150 6. F
165 65
180 7.k
195 7¢h
210 8.
225 8th
240 9.k
255 9rh
270 10E
285 10e
300 11k
315 11th
330 12.&
345 12th
360 13.£
375 13th
390
405

g7

i 70Y0)
BERtlmm]  S3E
01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.
105 4
120 5.&
135 561
150 6.&
165 651
180 7k
195 7¢h
210 8.k
225 8th
240 9.
255 9rf
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 13
390
405

LF(0.2)

1
1
1
1

@
LF(0.2)

1
1

205
25.1
326
40.5
459
46.0
456
449
43.9
44.4
46.7
46.1
46.2
46.3
455
45.0
458
45.9
46.8
471
49.7
76.9
05.0
05.0
05.0
05.0

31.6
35.9
40.9
43.0
444
45.0

449
452
45.9
48.0
49.2
49.7
499
499
50.1
494
50.0
52.1
54.1
53.1
55.5
86.9
05.0
05.0

315-330
330-345

315-330
330-345

E1ER
$2fER
$E3ER
EaER
E5ER
H6/EE
HE1ER
$8EE
$IER
%10/BE
E11/EE
¥12/EE
$%13/EE
$14/EE
F15BE
F16/BE
H17ER
$18/EH
#1988
$¥20/EE
¥21/@E
$¥22/@E
$23/EE
$24/EE
$25/BE
$26/EH
$27/EH
$28EH

o
=K

F1EE
$2fER
$E3ER
AR
SE5ER
E6fER
E1ER
H8EE
FIEE
$10/EH
HER
®12/EE
¥13/EE
$¥14/EE
¥15/@E
¥16/8E
EAVIELE
F18/BE
%198
$20/EH
¥21/BE
¥22/@E
$23[EE
$24/EE
$25/@E
$26/BE
$21/EE
$28/EH

o
Ba

%3 5-21 LF-0.2 (H{H))

fi@lmm]

%3 5-22 LF-0.2 (FE{H))

E&[mm]

164.4 15
152.4 15
137.0 15
123.6 15
118.1 15
118.4 15
119.5 15
121.2 15
1218 15
119.0 15
1173 15
117.7 15
1175 15
118.2 15
1195 15
119.2 15
118.2 15
117.3 15
115.5 15
112.6 15
83.5 15
28.1 15
0.0 [N

0 0

0 0

0 0

0 0

0 15

& [mm] E&[mm]
150.4 15
1425 15
133.2 15
126.1 15
1225 15
120.6 15
121.2 15
121.3 15
119.9 15
118.9 15
116.1 15
1128 15
111 15
1104 15
110.2 15
110.0 15
1105 15
1106 15
107.9 15
103.8 15
102.9 15
1015 15

67.c |
36.11 0
0 0
0 0
0 0
0 15

Lo EIHICETS BELEALD RLE#ICEYTS

EfR[mm]  §Ea#mm]
2466 75
2286 225
T Y
17717 675
1776 2.
17 g' 87'5
1 ? f 1? p
818’ 25
1827 1275
17857 1425
1759 1575
1765 1725
778l 2005
1792”7 217.
179 f 2 2'5
1 88’ 325
7747 2475
1759 262.5
1732 2775
1689 2925
12527 307.5
422 3225

o’ 3355
o’ 3355
o’ 3355
o’ 3355
o’ 3355
o’ 350.5
38696
BEAR 1

THTEICH T HEE

0.439

BRE 1 RE—A

18498
51425
77037
97331
119561
146532
174725
204525
232923
254309
277039
304523
330328
358972
389787
415605
438985
461829
480706
494076
384959
135982
0

0
0
0
0
0
9

584965

B8 mm]
143.7
128.7
113.7

98.7
83.7
68.7
53.7
38.7
23.7
8.7
6.3
-213
-36.3

r

151.2
B 1

BTE2RE—AE
50957101
37882922
26582638
18084503
12433610

8409098
5195733
2752805
1057865
167640
103439
836206
2358187
4703716
7918127
11857106
16491685
21838639
27677896
33770574
30618362
12384866
0

0
0
0
0
0

334082719
rE2RE—AR T

TETEICX T HEE

0.258

Lo EIRICETS BELEALD RDE#IEYTS

EF&E[mm] }Eﬁ’é[mm]
2256 75
2137 225
1998 375
T T
1809”7 825
1818”7 7.
1818' 1?2'5
18 o ! 5
7907 275
1784 1425
17427 1575
1692 1725
1666 1875
1658175
1649 232.
1253' 24317'2
1658 2625

.
1618 2775
1558, 2925
15437 307.5
1522 3225
878 3355
o’ 3355
o’ 3355
o’ 3355
o’ 3355
o” 350.5
39643
BrERE 1

THEISH S SEE

0.449

203

BRE 1 RE—A

16920
48079
74928
99288
124072
149243
177277
204635
229337
254245
274369
291831
312398
335462
359495
383468
410176
435310
448988
455598
474557
490837
294728
0

0
0
0
0
0

634524

BB Imm]
152.6
137.6
122.6
107.6

926
77.6
62.6
476
32.6
17.6
2.6
-124
-274
-42.4
-57.4
-724
-874
-102.4
-117.4
-132.4
-1474
-162.4
-1754
-175.4
-175.4
-175.4
-175.4
-190.4
160.1
B 1

r

BIE2RE—AVE
52549647
40474639
30050423
21915016
15782094
10916036

7150161
4148531
1940643
583606
44079
293532
1285761
3014862
5484340
8685862
12702210
17433502
22345722
27350087
33577533
40188549
27051145
0
0
0
0
0
384967981
BrE2RE—AVR T

THEISH T 28 E

0.297

174156501
BT E R 1

THEICH S HEE
0.282

2104339.35
HTE R T

TEAEICHSSEE
0.341



L=wal0|
i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 65
180 7.
195 7¢h
210 8.
225 8th
240 9.
255 9rf
270 10E
285 10e
300 11
315 11th
330 12.&
345 12th
360 13.£
375 13th
390
405

g7
i 70Y0)
BERtlmm]  S3E
01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.
105 4
120 5.&
135 5h
150 6.E
165 651
180 7k
195 7¢h
210 8.k
225 8th
240 9 &
255 9rf
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 138
390
405

LF(0.4)-1
18.0
235
295
37.2
419
455
476
451
43.0
40.5
418
45.7
46.5
454
45.0
441
443
425
438
453
452
474
46.0
52.2
67.0

105.0

i)
LF(0.4)-1
16.2
20.6
252
34.5
40.8
435
434
429
425
415
44.0
439
43.9
433
429
434
443
454
50.0
46.8
46.7
456
475
53.9
64.7
105.0

315-330
330-345

315-330
330-345

%3 5-23 LF-0.4 (1) (H{A)

Lo EIHICETS BELEALD RLE#ICEYTS

1@[mm] E&[mm]  Efflmm]  BEEmm]  ERE1RE—X EEmm)]

F1ER 168.5 15 2527 7.5 18951 163.9
#2[BH 157.0 15 2355: 225 52991 148.9
#3EBH 143.3 15 2150 375 80626 133.9
FE4EH 130.9 15 1963 525 103080 118.9
- v

s 1169 18 17947 25| tesse 889
Evi=1E! 1173 15 1760 975 171617 739
#e/EE 122.0 15 1829: 1125 205816 58.9
FIEE 126.5 15 1898 1275 241931 43.9
#10ER 127.6 15 1915: 1425 272841 28.9
F11ER 1225 15 18377 157.5 289335 13.9
E12ER 1178 15 1767 172.5 304833 -1.1
E13ER 118.1 15 17717 187.5 332142 -16.1
E14ER 119.6 15 1794”7 202.5 363255 -31.1
ESRIEEE] 1203 15 1804”7 2175 392414 -46.1
HE16ER 121.0 15 18157 2325 421953 —61.1
H17ER 123.2 15 1848: 2475 457343 -76.1
$18ER 123.7 15 1856 262.5 487088 -91.1
F19ER 120.9 15 18147 2715 503246 -106.1
#20EH 1195 15 17927 292.5 524153 -121.1
oo 67 18 17507 3025  Seéats 18t
#23EH 1118 15 1677/ 3375 566114 -166.1
H24ER 90.8 15 1362 352.5 480211 -181.1
- v

EI5EH 38.0 38’ 3535 13440 -182.1
$26/EH 0 0 o 353.5 0 -182.1
%’27%5 0 0 o 353.5 0 -182.1
528/EH 0 15 0 368.5 0, -197.1
aF 44676 7658128 171.4

WrERE 1 B & 1

THEICH S HEE
0.507

%3 5-24 LF-0.4 (1) (FE/A))

B2 RE—AVE
67936868
52269880
38596112
27800287
19894316
13897027

9649100
6383961
3694644
1636507
390051
35222
491638
1767202
3865952
6806337
10732248
15430167
20443909
26307600
32651669
39976499
46301597
44698714
1260580
0
0
0
492918085
rE2RE—AR T

AT HEE

0.380

Lo EIRICETS BELEALD RDE#IEYTS

1@ [mm] B&[mm]  Efflmm]  BEEmm]  BTE1RE—X EEmm]

H1ER 173.2 15 2598 7.5 19483 161.7
#2[ER 164.2 15 2462: 225 55406 146.7
#3ER 150.3 15 2254 375 84527 131.7
H4BH 134.7 15 20207 525 106068 116.7
PR 1232 T B T
EIER 123.7 15 1856 975 180919 7.7
$#8/EE 1246 15 1869: 1125 210237 56.7
HIER 126.1 15 1891 1275 241080 41.7
F10/BE 124.6 15 1868: 1425 266247 26.7
F11EE 122.1 15 18327 1575 288520 1.7
%12/BE 122.2 15 18337 172.5 316167 -3.3
E13ER 1228 15 1842 187.5 345459 -18.3
E14ER 12338 15 1858 202.5 376179 -33.3
EAREEE] 123.7 15 1856 2175 403604 -48.3
%16/88 122.3 15 18347 2325 426504 -63.3
F17EE 120.3 15 1805 2475 446669 -78.3
#18/BE 114.6 15 1719: 262.5 451316 -93.3
F19BE 113.2 15 16977 2715 470987 -108.3
$20/BE 116.5 15 1747 292.5 510968 -123.3
#21/BE 117.7 15 1765: 307.5 542776 -138.3
pdr 1081 181630 3575 50066] 1663
EE = . L R

E24EH 91.4 15 1371 3525 483410 -183.3
%25@E 0.3 [ 40" 3535 14243 -184.3
E26[EE 0 0 o: 3535 0 -184.3
¥21/BE 0 0 o 353.5 0 -184.3
$28EH 0 15 0 368.5 0, -199.3
aF 45134 7635990 169.2

BT 1 B Eh 1

TEEICHSHEE
0.512

204

BIE2RE—AVE
67958426
53028769
39128606
27544937
19531250
13917126

9569659
6039410
3320759
1365332
284398
54528
652690
2096854
4366813
7388611
11103126
15003909
19944817
26597872
33802596
41247132
46204328
46110781
1368761
0
0
0
497631489
BrE2 RE—AVR T

THEISH T 28 E

0.384

2599958.71"
BT E R 1

THEICH S HEE
0.421

259430759
HTE R T

TEAEICHTSEIE
0.420



L=wal0|
i 7\ Y0)
BERtlmm]  S3TE
01k
15 16h
302k
45 2th
60 3.E
75 3rh
90 4.
105 4th
120 5
135 561
150 6.
165 65
180 7.
195 7¢h
210 8.
225 8th
240 9.
255 9rf
270 10£
285 10
300 11
315 11th
330 12.E
345 12th
360 13.£
375 13th
390
405

g7
i 70Y0)
BERtlmm]  S3E
01k
15 16p
302k
45 2th
60 3.E
75 3rh
90 4.
105 4
120 5.&
135 561
150 6.&
165 651
180 7k
195 7th
210 8.k
225 8th
240 9 &
255 9rf
270 10£
285 10
300 11
315 11th
330 12k
345 12th
360 13.E
375 138
390
405

BT = A 5400

LF(0.4)-2
174
218
289
36.7
39.7
424
444
43.6
41.0
426
427
455
454
454
46.0
46.9
474
473
48.3
48.9
474
448
46.3
52.7
62.2

105.0

315-330
330-345

BT mH 5200

LF(0.4)-2
16.9
20.7
26.2
312
36.1
38.7
395
40.0
39.9
408
432
422
446
425
423
419
432
459
471
51.1
516
62.6
64.2
65.5
75.2

105.0

315-330
330-345

%3 5-25 LF-0.4(2) (F{A)

Lo EIRICETS ELEALD RLE#ICEYTS

& [mm] E&[mm] Ef&[mm] 'ﬁﬁﬁ’é[mm]
H1EE 170.8 15 2562 75
2B H 159.3 15 2390 225
EAIELE 144.4 15 2166 375
EELE 133.6 15 2003 525
=5/ H 127.9 15 1919”7 675
EELE 1232 15 1848 82.5
ENIELE 1220 15 1830”7 975
#8ER 1254 15 18817 1125
ELELE 126.4 15 1895~ 1275
ERELE] 1247 15 1870 1425
EARIELE] 1218 15 1828” 1575
E12/@E 119.1 15 1787”7 1725
=13EE 119.1 15 1787”7 1875
E14EE 118.6 15 1778”7 2025
E15/@H 17.1 15 17577 2175
=16/8H 115.8 15 17377 2325
EANIEEE] 1153 15 1730 2475
H18EE 1144 15 1716 2625
H19EE 1129 15 1693 2715
$20EE 1138 15 1706 2925
H21EH 1178 15 1767 3075
EVVYELE] 118.9 15 1783”7 3225
EVRELE 111.0 15 1665 3375
%24/BH 104.66 15 1570 3525
EFIELE] 8556 A 6337 359.9
H26/ER 0 0 o’ 359.9
H21EE 0 0 o’ 359.9
E28EH 0 15 o’ 374.9
aF 45301
B EAR 1

THEICH T HEE

0514

%3 5-26 LF-0.4(2) (FE)

Lo EIRICETS BELEALD RDE#IEYTS

HE[mm] BE&E[mm] EH&[mm]  BE#E[mm]
E1EE 172.4 15 2587 75
H2EH 163.1 15 24477 225
E3EH 1525 15 2288 375
EAEH 142.7 15 21417 52.5
E5EH 135.2 15 2028 67.5
ELJE]E 131.8 15 1976 825
EYIELE 1305 15 1958”7 975
#8/EH 130.2 15 1952”7 1125
HFIER 1293 15 1939 1275
E10EE 125.9 15 1889 1425
ENELE 124.6 15 1869 157.5
E12/EE 1232 15 1848 1725
E13EH 122.9 15 1844 1875
E14EE 125.3 15 1879 2025
E15/@H 125.9 15 1888 2175
E16ER 125.0 15 1875 2325
%1788 120.9 15 1814”7 2475
E18EH 116.4 15 1746 262.5
E19EE 111.2 15 1668 2775
E20EH 107.3 15 1609 2925
H21[EH 95.9 15 1438 307.5
H22EE 83.2 15 1249 3225
£23EH 80.3 15 1205 3375
E24[EH 79.04 15 1186 3525
%25@E 5954 A 441" 359.9
E26BH 0 0 o’ 359.9
#2718 0 0 o’ 359.9
#28/EH 0 15 o’ 374.9
aF 44762
BrERE 1

THEISH S SEE

205

0.508

BT 1 RE—A: B [mm]
19216 165.3
53767 150.3
81214 1353

105171 1203
129499 105.3
152441 90.3
178396 75.3
211604 60.3
241654 453
266461 30.3
287859 15.3
308223 03
335095 -14.7
360111 -29.7
382088 -44.7
403748 -59.7
428218 -74.7
450568 -89.7
469821 -104.7
499144 -119.7
543468 -134.7
575130 -149.7
562013 -164.7
553390 -179.7
227869 -187.1
0 -187.1

0 -187.1

0' -202.1
7826167 172.8

B 1

B2 RE—AVE
70019271
53997417
39661797
29008783
21291713
15087728
10397442

6865072
3917794
1747099
459792
33622
421883
1606372
3549552
6230386
9697700
13855673
18605822
24499476
32120306
40020626
45225026
50748198
22176818
0
0
0
521245367
rE2RE—AR T

AT HEE

WiE 1 RE—* PR [mm]
19399 156.8
55050 1418
85804 126.8

112380 111.8
136910 96.8
163059 81.8
190878 66.8
219637 51.8
247248 36.8
269197 2138
294297 6.8
318858 -82
345783 -23.2
380447 -38.2
410667 -53.2
435850 -68.2
448990 -83.2
458384 -98.2
462745 -113.2
470669 -128.2
442177 -143.2
402698 -158.2
406595 -1732
417924 -188.2
158571 -195.6
0 -195.6

0 -195.6

0 -210.6
7354215 164.3

Bi0Eh 1

0.402

BIE2RE—AVE
63637474
49237877
36828699
26793367
19041777
13260554

8771273
5274178
2661808
932796
121313
159096
1027604
2777472
5380227
8755724
12593119
16873678
21401490
26478535
29516427
31276224
36164249
42017453
16859770
0
0
0
477842184
BrE2 RE—AVR T

THEISH T 28 E

0.369

3314935.37
ETE R T

THEICH S HEE
0.537

2883694.33
BTE RS T

TEAEICHTSEE
0.467



l=pal0|
i 7\ Y0)
BERtlmm] ST
01k
15 1th
302k
45 2rh
60 3£
75 3eh
90 4.k
105 4th
120 5
135 50
150 6.F
165 6
180 7.&
195 7¢h
210 8.
225 8rh
240 9
255 9rh
270 10E
285 10t
300 11k
315 1168
330 12.E
345 12th
360 13E
375 13th
390
405

l=pal0|
a7\ Y0)
BERtlmm]  S3TE
01k
15 168
302E
45 2th
60 3£
75 360
90 4.
105 4th
120 5
135 50
150 6.k
165 650
180 7k
195 7¢h
210 8.
225 8rf
240 9
255 9rf
270 10E
285 10t
300 11
315 1168
330 12.E
345 12th
360 13£
375 136
390
405

®
LF(0.6)
17.0
19.9
243
33.9
37.2
35.7
40.0
38.6
38.7
39.9
404
428
43.1
408
413
421
439
448
419
413
432
46.3
472
491
56.6
105.0

[i]
LF(0.6)

212
30.6
36.9
427
423
428
413
420
431
434
411
412
425
428
41.8
41.7
40.9
418
418
429
414
414
46.5
57.7
105.0

315-330
330-345

315-330
330-345

B3 5-27 LF-0.6 (3R

Limmnn  ERICEYS Rb#EAL0 RO#ISEYS

M&[mm] E&[mm] EF&[mm] VEEE’é[mm] Wi 1 RE—A FEBE[mm]
=1EE 173.1 15 2597 75 19477 164.2
EVIELE! 165.8 15 24877 225 55952 149.2
#=3ER 151.7 15 2276 375 85348 134.2
EXYELE 138.9 15 20837 525 109352 119.2
S 1343 T TS A 7 T 7] Y
EXIELE 131.4 15 1971”7 975 192209 742
EXIELE 132.7 15 1991” 1125 223948 59.2
EAELE 131.4 15 1971 1275 251341 442
=10EE 129.7 15 1946 1425 277277 292
E11EBE 126.8 15 1901”7 1575 299482 14.2
E12BE 124.1 15 1862”7 1725 321122 -0.8
B13EE 126.2 15 1892”7 1875 354825 -15.8
B14EE 127.9 15 1919”7 2025 388572 -30.8
EAELE] 126.6 15 1898”7 2175 412902 -45.8
EAELE] 1240 15 1860 2325 432363 -60.8
H171EE 121.3 15 18207 2475 450438 -75.8
=18EE 1234 15 1850 2625 485691 -90.8
E19EE 126.8 15 1902”7 2775 527805 -105.8
$20/EE 1255 15 18827 2925 550434 -1208
-t 165 18] 748l sps| sesees] isos
#5238 B 1137 15 1706 3375 575758 1658
H24fEHE 111.89 15 1678”7 3525 591618 -180.8
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An Experimental study on Strength Reduction of
Structural Glued Laminated Timber Beams Exposed to Standard Fire Heating
During the Cooling Phase

AUTHOR : Hitoshi KINJO
SYNOPSIS

1. INTRODUCTION
In recent years, owing to environmental considerations related to soundness of forests and forest resources and

carbon offset, using timber structural elements meeting the requirements of fire-resistance of structures (below,
fire-resistance of timber structures), advanced large-scale fire-resistant timber buildings have been increasing in
number. The Ministry of Land, Infrastructure, and Transport, which has enforcement power regarding the revised
Building Standards Law of 2000, can now certify timber structures as fire resistant. Technological development of
various fire resistant structures has been carried out continuously. Subsequently, legislation has been enacted to
promote the use of timber in public buildings (October 2010), and laws and regulations related to large-scale
wooden buildings were revised in June 2015 (Building Standards Law Article 21, Article 27). These recent changes
have contributed to the building of a number of large-scale wooden buildings.

Timber elements, unlike other structural elements, have a characteristic problem in that the load-bearing capacity
decreases due to self-burning in the case of a fire, and self-burning may continue even after all other fuel in the
room has been consumed. Therefore, the criterion for fire-resistance evaluation of timber elements requires
consideration of the fire performance during both the heating phase and the cooling phase until self-charring stops
and there is no trace of flame, glowing embers, or smoke. With that in mind, research and development in Japan on
the fire-resistance of timber structures, methods of construction using wood materials treated with flame retardant,
and structural glued laminated timber in cooperating noncombustible material such as mortal blocks encasing a
timber core. Studies focusing on thermal performance enhances such as self-charring stops are numerous.

At the same time, in order to make possible more wide spread use of normal timber structures using large
cross-section columns and beams of structural, glued, laminated timber by demonstrating fire resistance potential, it
is important to understand the structural performance (i.e., the transition of the strength decrease) not only during
the heating phase but also during the cooling phase. However, fire resistance evaluation tests to confirm the
structural performance (i.e. the deformation amount and deformation rate do not exceed the limit value) for a
predetermined time unless the structural failure of the specimen has occurred, the data regarding fire performance
is not available including the cooling phase (i.e., strength corresponding to the time the failure occurred). Therefore,
no studies have discussed the strength decrease during the cooling phase after the end of heating. The behavior
during the cooling phase after the end of the heating of structural, glued, laminated timber beams remains unclear.
In order to clarify the behavior during the cooling phase of structural, glued, laminated timber beams exposed to
heating, it is necessary to quantitatively clarify the charring properties, the cross-sectional temperature distribution,
and the fire performance during the cooling phase. If it is possible to clarify in detail the fire resistance of a timber
structure up until the cooling phase after the end of heating, more widespread use of timber structural elements will
become possible in the future.

Against this background, in order to study the strength reduction during the cooling phase of structural, glued,
laminated timber beams exposed to heating by a standard fire, heating tests, loading tests after heating, and
load-bearing fire tests were conducted.

The objective of the present study is to discuss, based on heating tests and load-bearing fire tests, the charring
rate, the temperature distribution in the test section, and the load-bearing capacity of structural, glued, laminated
timber beams, not only during the heating phase of a 1-hour standard fire (in accordance with 1SO 834-1), but also
during the cooling phase. Moreover, the study goes on propose a method of calculation that takes account of the
strength reduction at elevated temperature during the cooling phase. The following were investigated in order
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to achieve this objective:

(1) The charring properties and cross-sectional temperature during the cooling phase of larch glulam beams exposed to
standard fire.

(2) The strength and stiffness decrease of larch glulam beams exposed to standard fire.

(3) The deflection behavior and failure mode during the cooling phase of larch glulam beams exposed to standard fire.

(4) The strength calculation method during the heating and cooling phases of structural larch glulam beams.

2. CHARRING PROPERTIES AND TEMPERATURE DISTRIBUTION

In order to obtain base data for the analysis of the decrease in strength of timber beams during the cooling phase,
the temperature in the furnace was controlled to follow the 1SO834 standard fire for 1 hour. The purpose of the
heating tests and load-bearing fire tests was to investigate the charring properties and the temperature distribution
in the cross-section of the beams during the heating phase and the cooling phase. Table 1 shows the test program.
Four specimens were tested. The tree species investigated herein was the Japanese larch. The cross-sections of all
specimens were 210 mm (width) x 420 mm (height), and the length of all specimens used in the loading tests was
6,000 mm. The thickness of each lamina was 30 mm, and 14 laminas were bonded using resorcinol-phenol resin.
The strength class of all of the structural, glued, laminated timber samples was the same (composition glulam
E95-F315). The distance between supports was 5,400 mm, and the distance between the two loading points was
1,800 mm. Table 1 shows the heating test specimen, which was separated to into five short specimens for
measurement of the charring depth at 1, 2, 3, 4, and 8 hours after ignition. The length of each short specimen was
680 mm. Five short F(0) and F(0)IA specimens were heated at the same time. The heating test specimen and the
load-bearing fire test specimen are shown in Photos 1 and 2.

Table 1 Test Program

Specimens Test contents Test condition Testtime
symbol Heating test | Load bearing fire test | |oad level® | Air-content of Cooling phase
E(©0) O 0 Normal air-content 1,2, 3, 4 and 8hour
Increased air-content
1, 2, 3, 4 and 8hour
FOIA O 0 (30% Increase)
LF(0.2) O 0.2 about 26hour
Normal air-content
LF(0.4) O 0.4 about 9hour

$¢2: Ratio for the long-term permission load (79.2kN)

Photo 1 Short specimen (heating test) Photo 2 Test specimen (Load-bearing fire test)
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The results of residual cross-sectional measurement of the non-charred area (section modulus: Z) are shown in
Figure 1. Due to differences in the furnace air content after cooling for 7 hours, Z of the original cross-section
decreased to 40~45% of the original value. The results for the loaded (LF(0.4)) and non-loaded (F(0)) specimens
are shown in Figure 2, which indicates that the non-charred area did not affect the cross-section performance. The
section moduli of specimens LF(0.2) and LF(0.4), which were subjected to the load-bearing fire tests, differed by
10 to 20% after cooling for 7 hours after cooling and for 24 hours. On the other hand, the deflection of LF(0.2) did
not increase from the beginning of after cooling 7 hours until the end of the test.

The temperature stagnated at around 100°C due to the evaporation of the water contained in the timber specimen
after cooling for 2 hours, as shown in Figure 3. The influence on the cross-sectional temperature distribution of the
non-charred area of differences in the furnace air content and loading or non-loading is shown in Figure 4.
Increasing the furnace air content promoted burning of the surface of the specimen directly after the end of the
heating phase. On the other hand, since the furnace temperature around the specimen decreased quickly, the
maximum average temperature of the non-charred area also decreased quickly. Under loading conditions, the
temperature on the surface of the beam increased due to the influence of cracks formed as a result of deflection.

In these tests, the loading and non-loading conditions of the test specimen were varied. It is difficult to clarify the
effect of loading on the temperature of the entire cross-section just by comparing test results. It is also necessary to
compare specimens having the same specifications under the same heating conditions.

These experimental results indicate that the resistance of structural glued laminated timber beams exposed to fire
heating decreases during not only during the heating phase but also during the cooling phase because the residual
cross-sectional temperature of the non-charred area gradually rises during cooling phase though the self-burning
and charring effectively stop within 1 hour from the fire decay start time.

0.6
o
0.4 § ¢ ; S

N 0.3 _

N 02 L @NormalAirContent:Z | |
0.1 H e lIncreaced Air Content : Z |
0.0 T T T T T 1
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Figure 1 Differences in the furnace air content
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3. STRENGTH AND STIFFNESS

In order to clarify the strength and stiffness decrease of the beam, loading tests were carried out after the heating and
load-bearing fire tests, during the cooling phase. Table 2 shows the test program.

The failure of specimens loaded after heating was bending failure of elastic behavior up to the maximum load.
The maximum load at the mid-span of specimen L-Oh (at ambient temperature) was 292 kN, which is 1.35 times
the value calculated based on the design bending resistance. As shown in Figure 5, the maximum load of specimen
L-1h (initial cross-section: 420 mm x 210 mm), which was exposed to a 1-hour standard fire, was reduced to
approximately 30% of the maximum load of specimen L-Oh. The maximum load of specimen L-4h, which was
exposed to a 1-hour standard fire and 3 hours of natural cooling in the furnace, was reduced to approximately 14%
of the maximum load at ambient temperature of specimen L-Oh. The bending stiffness was calculated from half the
maximum load of specimen L-1h, which was exposed to a 1-hour standard fire, and was reduced to approximately
38% compared with the specimen L-0h. Similarly, specimen L-4h which was exposed to a 1-hour standard fire and
3 hours of natural cooling in the furnace was reduced to approximately 25% compared with the specimen L-0h.

In the load-bearing fire test, specimen LF-4h was subjected to the maximum load applied to L-4h in the previous
test. However, it lost load-bearing capacity after about 120 minutes i.e. 1 hour of natural cooling as shown in Figure
6. As shown in Photo 3, the specimen did not show bending failure. As shown in Photo 4, the cross-section of
specimen LF-4h reveals that shear failure occurred in the vicinity of the lamina adhesive layer.

These results indicate that reduction of the resistance of the beams during the cooling phase cannot be ignored and
the resistance reduces considerably within 1 hour from the fire decay start time.

Table 2 Test Program

Specimens Test contents Examination Testterm
symbol
L-oh Loading test at ambient temperature
(until the failure)
L-1h Loading test Strength Loading test at 1 hour
(after the heating) Stiffness (Just after exposure to 1-hour standard fire)
L-4h Loading test at 4 hours
(1-hour standard fire and 3 hours of natural cooling)
Load-bearing fire test
LF-1h (constant load = the maximum load of L-1h)
Load-bearing fire test Fire resistance time (Standard fire heating until the failure)
Strength Load-bearing fire test
LF-4h (constant load = the maximum load of L-4h)
(1-hour standard fire heating and then natural cooling until the failur)
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4. DEFLECTION BEHAVIOR AND FAILURE MODE

In order to clarify the deflection behavior and failure mode, load-bearing fire tests were carried out, in which the
load level was used as an index during the cooling phase. Table 3 shows the test program. L-RT was_carried out in
order to clarify the strength at ambient temperature. The rest was all load-bearing fire tests. The test conditions is
the ratio of the applied load on long-term allowable load. Load-bearing fire tests, which used as the index of the
long-term allowable load, were investigated differences in deflection behavior up to the failure mode of the beam
by changing the load level. The deflection of the specimen over time is shown in Figure 7. During the cooling
phase, it was confirmed that the deflection increased. The deflection of specimen LF-0.4 (1) increased
approximately 6.7-fold after cooling for 7 hours, as compared to the deflection just after heating for 1 hour.
Moreover, the deflection of specimen LF-0.2 increased approximately 7.2-fold after cooling for 24 hours, as
compared to the deflection just after heating for 1 hour. However, the both specimens had been keeping the load
bearing capacity through the cooling phase.

The failure mode was bending failure due to tensile failure of the lamina at the bottom of the beam. Moreover, a
gap caused by shear failure in a growth ring in the beam cross-section in the vicinity of the centroid axis was
observed. The failure modes of the specimen are shown in Photos 5 and 6. Shear failure was observed up until 1 to
3 hours before end of heating. Moreover, shear failure was consistent with the time period during which
temperature stagnation was observed during the evaporation of water.

These results indicate that if the cross-section is over 420 mm x 210 mm and the loading level is 0.4 or less, the
load bearing capacity may be maintained during not only the heating phase but also during the cooling phase.

Table 3 Test Program

Specimens Test contents Test condition

symbol
L-RT Loading test Strength at ambient tempe rature
LF-1.0 79.2kN (Long-term allowable load)
LF-0.8 63.4kN (0.8)

i 47.5kN (0.
LF0.6 Load bearing fire test SkN (0.6)
LF-04(1) 31.7kN (0.4)
LF-0.4(2) ' '
LF-0.2 15.8kN (0.2)
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5. STRENGTH CALCULATION METHOD

Based on the charring properties and temperature distribution obtained from tests, in case of the strength
decrease calculation during the heating phase and the cooling phase, was carried out compared with tests results.
The calculation terms at the heating phase shown in Table 4. Compared with the test result and calculated values
shown in Figure 8. The remaining reduced cross-section method in Eurocode 5 was used for the heating phase
calculation. For the strength calculation during the cooling phase, it is to carry out proposes of strength calculation
method that taking account of the strength reduction at elevated temperature. For the calculation of the heating
phase, it was roughly agreement which the strength was a design strength, calculated value and test result by the
reduced cross-section method in the Eurocode 5. However, the use of real strength, which the calculated at the
heating phase, it was higher than the test results.

For the strength calculation during the cooling phase, which residual cross-section of the beam is assumed to be
rectangular, based on charring depth obtained in the test results. The temperature distribution at the residual
cross-section is based on the temperature-time relationship data at the measurement points of the heating test. For
the strength reduction residual cross-sectional area at elevated temperature, which the calculation was carried out
using a strength reduction at elevated temperature reduction ratio of timber structure of Eurocode 5. Figure 9 shows
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the test results and the calculated values. The strength calculations for bending moment, which were calculated in
consideration of the strength reduction due to the elevated temperature, could be roughly agreement the test results.
Bending strength calculation corresponded with the tests result, when the cooling time for 7 hours and 24 hours, by
giving maximum histories temperature obtained in the tests. This is probably because the combination of char depth,
temperature setting, and strength reduction at elevated temperature reduction ratio of Eurocode 5 was
approximately appropriate of the residual cross-section. On the other hand, the calculated shear strength far
exceeded the test results. Shear strength for elevated temperature of glued laminated timber is likely to decrease
than the shear strength in Eurocode 5.

Table 4  Calculation term

. Based strength™ .
Calculation method zg Charring depth
(N/mm°)
Casel Reduced cross-section method 315
| (Eurocode 5) Average value (Test result) + 7mm
Case2 42.6

¥ Casel: Design strength Case2: Real strength (Test result)

1.8

6 s

14 o Design strength | | @ Test result(Bending failure)

1.2 \\‘ 194.5kNm | | O Test result(Shear failure)

10 /\\\ —Casel Caluculation(Design)
\ \\\ ---Case2 Caluculation(Test)

0.8 N
0.6 \\ e ——
04 - — —— LE'_\__ _——— —

Reduction ratio of design strength
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Figure 8 Compares of the test result and calculated values (Heating phase)
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6. CONCLUSION

In the present paper, larch glued laminated timber beams of 210 mm (width) x 420 mm (height) were subjected
to a standard fire for 1 hour. Heating tests, loading tests after heating, and load-bearing fire tests during the heating
and cooling phases were conducted. The results of these test revealed the charring properties, cross-sectional
temperature distribution, and fire behavior during the heating and cooling phases. In addition, it shows the strength
calculation method that taking account of the strength reduction at elevated temperature during the cooling phase.
By using the results of this study, it is possible to discussion of strength reduction in cooling phase for timber
structural, which has not been clarified. Believes that is possible to appropriately evaluate the fire performance,
including the cooling phase of the timber structural.

This study pointed out the risk of the collapse of timber structures during the fire decay period. However, one
conclusion is that in the case of larch glued laminated timber beam of large cross-section lightly loaded may be
considered fire resistive member.
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