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22 E No.3  
No.3
No.3 3.2.1-5 -

3.2.1-6
1

3.2.1-7 10  

-     
2011-0113-005   

A  
1 2  

2011-0113-006 3A2B1L BCJL1-L 
2011-0113-007 3A3B1S BCJL1-S 
2011-0113-008 3A4B2L BCJL2-L 
2011-0113-009 3A5B2S BCJL2-S 
2011-0113-010   
2011-0113-011   

B 1F  2011-0113-012 3B2B2L BCJL2-L 
2011-0113-013 3B3B2S BCJL2-S 
2011-0113-014   
2011-0114-005   

C  
1 2  

2011-0114-006 3C2B1L BCJL1-L 
2011-0114-007 3C3B1S BCJL1-S 
2011-0114-008 3C4B2L BCJL2-L 
2011-0114-009 3C5B2S BCJL2-S 
2011-0114-010   
2011-0114-011   

D  
1 2  2011-0114-012 3D2KO3 JMAKOBE 1995  

2011-0114-013 

3.2.1-49 3.2.1-160
 

cos 15-20Hz  
1 2
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3.2.1-61 3.2.1-72
L1

L2

3.2.1-7
 

2  

1  

2  

1  
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2 3.2.1-85
 

L 2 1  

S 2 1  

1 3.2.1-86 3.2.1-89 1
- 1 ΔW

W 1 W 1 3
 

h = 1/ 4π × ΔW/W 1
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1
1  
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3.2.1-101
3.2.1-102  

θ=δ/L

8

1
3

6

L

δ

0.0 

10.0 

20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

8-9 9-10 10-1

(m
m

)

50.31

50.41

50.51

50.61

50.71

50.81

50.91

51.01

51.11

51.21

8

1

9

10
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3.2.1-103
S

1 5 9 13
15Hz

3.2.1-104
3.2.1-1 3.2.1-105 3.2.1-110  

A C
3.2.1-104 No.4 1 Cb 0.55 1 0.52  

 
 

 
 

2676
mm

2608
mm

135.82
kN

157.47
kN
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a 1   b 2

 
c 1     d 2  

 

 
a 1     b 2  
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a 1     b 2  

 

 
a 1     b 2  

 

 
a 1     b 2  
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a 1    b 2  

 
a 1    b 2  
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1

1 2 2 4
3.2.1-25

3.2.1-111 3.2.1-112  

1 1.0 2 500cm/s2 1.5 800 cm/s2

1.0 1 10cm/s 1.1 70cm/s 0.8
1.1 2 10cm/s 2.0 70cm/s 1.0 2.0

 
a 1 /    b 2 /  

 

 
a 1 /    b 2 /  

416



59 

 

417



60 

1

2 3

3.2.1-26
Cb  

BCJ-L1 1.9mm BCJ-L2
100mm JMA 200mm

 
BCJ-L2 JMA

1 13
 

Cb 0.4
0.4

 

418
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3.2.1-103 No.4

3.2.1-131  
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BCJ-L2 JMA 1 2
A C  

a b
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No.4 A 0.20

1
3.2.1-132 3.2.1-135
3.2.1-29 3.2.1-30  

BCJ-L2 1
1/100rad JMA 1/40rad
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No.4 
 

L 0.55 S 0.52  
 

 
BCJ-L1  

2
mm

23mm
280mm 200mm  

 
 

M0 1.0 2
1.2  

 
10%  
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2012 E-
2

 
 

WG 10
SWG 20  
 
■  
 
H23.7.4 1 WG  

4 SWG  
 
H23.8.10 2 WG  

5  
 

 
H23.9.14 3 WG  

4  
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4  
2  

 
 
H23.10.22 5 WG  
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4  
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2  
2  

 
H23.12.1 8 WG  

+1 3  
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2 2
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1 1

 
 

 
23 7 19 2011 8 12  

 
2012 2 17  

24 2 1  

 

   

2  
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1  

2  
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1 2  

442



1 

 
3.3.2-1 6

 
 

! M1=5.5ton/2 M2=5.0ton/2 1/2  
! BCJ-L2  
! h=0.02  

3.3.2-3 1P
 

 
3.3.2-5

 
3.3.2-6  

 

No.1-1 No.1-4  
3.3.2-7 10 No.1-1 No.1-4

1 2
No.1-4 BCJ-L2

600gal 1

 
180 3.3.2-1  

3.3.2-15 18 No.1-1 No.1-4 BCJ-L2 200gal 400gal
BCJ-L2 200gal 400gal

400gal
 

3.3.2-11 14 No.1-1 No.1-4 400gal 350gal -
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@ ABC@D EFG5HB IJEFG KLM DNOP D
H ABC@O EFG5HB IJEFG KLM DNOP O
P ABC@Q EFG5HB RSEFG KLM DNOP Q
N ABCHD EFG5HB IJEFG TM O@ D
U ABCPD EFG5HB IJEFG TM OU D
V A@C@D EFG5UB IJEFG @WX O@ D
Y A@CHD EFG5UB IJEFG @WX OU D
Z A@C@O EFG5UB IJEFG @WX D@ O
[ A@CHO EFG5UB IJEFG @WX DY O
@C AHC@D EFG5UB IJEFG HWX O@ D
@@ AHCHD EFG5UB IJEFG HWX OU D
@H AHC@O EFG5UB IJEFG HWX D@ O
@P AHCHO EFG5UB IJEFG HWX DY O
@N \@C@D ]0^0_`5abcd ef_` @WX O@ D
@U \@CHD ]0^0_`5abcd ef_` @WX OU D
@V \@C@O ]0^0_`5g,bhi ef_` @WX D@ O
@Y \@CHO ]0^0_`5g,bhi ef_` @WX DY O
@Z \HC@D ]0^0_`5abcd ef_` HWX O@ D
@[ \HCHD ]0^0_`5abcd ef_` HWX OU D
HC \HC@O ]0^0_`5g,bhi ef_` HWX D@ O
H@ \HCHO ]0^0_`5g,bhi ef_` HWX DY O
HH \@CPD jkl0_`5\mn@CCC\g ef_` @WX O@ D
HP \@CND jkl0_`5\mn@CCC\g ef_` @WX OU D
HN \HCPD jkl0_`5\mn@CCC\g ef_` HWX O@ D
HU \HCND jkl0_`5\mn@CCC\g ef_` HWX OU D
HV \oC@Q g\mnHCC p%qrstu pv D@O@ Q
HY \oCHQ g\mnHCC p%qrstu pv D@O@ Q
HZ \oCPQ g\mnHCC p%qrstu pv DNO@ Q
H[ \oCNQ g\mnHCC p%qrstu pv DNO@ Q
PC \oCUQ g\mnHCC p%qrstu pv DYO@ Q
P@ \oCVQ g\mnHCC p%qrstu pv DYO@ Q
PH \oCYQ g\mnHCC p%qrstu pv D@OU Q
PP \oCZQ g\mnHCC p%qrstu pv D@OU Q
PN \oC[Q g\mnHCC p%qrstu pv DNOU Q
PU \o@CQ g\mnHCC p%qrstu pv DNOU Q
PV \o@@Q g\mnHCC p%qrstu pv DYOU Q
PY \o@HQ g\mnHCC p%qrstu pv DYOU Q
PZ \wC@Q g\mnHCC p%qrstu px D@O@ Q
P[ \wCHQ g\mnHCC p%qrstu px D@O@ Q
NC \wCPQ g\mnHCC p%qrstu px DNO@ Q
N@ \wCNQ g\mnHCC p%qrstu px DNO@ Q
NH \wCUQ g\mnHCC p%qrstu px DYO@ Q
NP \wCVQ g\mnHCC p%qrstu px DYO@ Q
NN \wCYQ g\mnHCC p%qrstu px D@OU Q
NU y4
NV \wCZQ g\mnHCC p%qrstu px D@OU Q
NY \wC[Q g\mnHCC p%qrstu px DNOU Q
NZ \w@CQ g\mnHCC p%qrstu px DNOU Q
N[ \w@@Q g\mnHCC p%qrstu px DYOU Q
UC \w@HQ g\mnHCC p%qrstu px DYOU Q
U@ \zC@D am@CCW{ |}~tu� @WX�� D@O@ D
UH \zCHD am@CCW{ |}~tu� @WX�� D@O@ D
UP \zCPD am@CCW{ |}~tu� @WX�� DNO@ D
UN \zCND am@CCW{ |}~tu� @WX�� DNO@ D
UU \zCUD am@CCW{ |}~tu� @WX�� DNO@ D
UV \zCVD am@CCW{ |}~tu� @WX�� DNO@ D
UY \zCYD am@CCW{ |}~tu� @WX�� DYO@ D
UZ \zCZD am@CCW{ |}~tu� @WX�� DYO@ D
U[ \zC[D am@CCW{ |}~tu� @WX�� D@OU D
VC \z@CD am@CCW{ |}~tu� @WX�� D@OU D
V@ \z@@D am@CCW{ |}~tu� @WX�� DNOU D
VH \z@HD am@CCW{ |}~tu� @WX�� DNOU D
VP \z@PD am@CCW{ |}~tu� @WX�� DNOU D
VN \z@ND am@CCW{ |}~tu� @WX�� DNOU D  
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VU \z@UD am@CCW{ |}~tu� @WX�� DYOU D
VV \z@VD am@CCW{ |}~tu� @WX�� DYOU D
VY gCC@D ����0� ww@n@ @Wpx D@O@ D
VZ gCCHD ����0� ww@nH @Wpx D@O@ D
V[ gCCPD ����0� ww@nP @Wpx DNO@ D
YC gCCND ����0� ww@nN @Wpx DNO@ D
Y@ gCCUD ����0� ��wwHn@ @Wpx DYO@ D
YH gCCVD ����0� ��wwHnH @Wpx DYO@ D
YP gCCYD ����0� ����wwPn@ @Wpx D@OU D
YN gCCZD ����0� ����wwPnH @Wpx D@OU D
YU gCC[D ����0� ����wwPnP @Wpx DNOU D
YV gC@CD ����0� ����wwPnN @Wpx DNOU D
YY gC@@D ����0� ��������wwNn@ @Wpx DYOU D
YZ gC@HD ����0� ��������wwNnH @Wpx DYOU D
Y[ gC@PD ����0� ww@nU @Wpv D@O@ D
ZC gC@ND ����0� ww@nV @Wpv D@O@ D
Z@ gC@UD ����0� ��wwHnP @Wpv DNO@ D
ZH gC@VD ����0� ��wwHnN @Wpv DNO@ D
ZP gC@YD ����0� ��wwHnU @Wpv DYO@ D
ZN gC@ZD ����0� ��wwHnV @Wpv DYO@ D
ZU gC@[D ����0� ����wwPnU @Wpv D@OU D
ZV gCHCD ����0� ����wwPnV @Wpv D@OU D
ZY gCH@D ����0� ��������wwNnP @Wpv DNOU D
ZZ gCHHD ����0� ��������wwNnN @Wpv DNOU D
Z[ gCHPD ����0� ��������wwNnU @Wpv DYOU D
[C gCHND ����0� ��������wwNnV @Wpv DYOU D
[@ gCHUD ����0� ww@nY HWpx D@O@ D
[H gCHVD ����0� ww@nZ HWpx D@O@ D
[P gCHYD ����0� ��wwHnY HWpx DNO@ D
[N gCHZD ����0� ��wwHnZ HWpx DNO@ D
[U gCH[D ����0� HWpx DYO@ D
[V gCPCD ����0� HWpx DYO@ D
[Y gCP@D ����0� ����wwPnY HWpx D@OU D
[Z gCPHD ����0� ����wwPnZ HWpx D@OU D
[[ gCPPD ����0� ��������wwNnY HWpx DNOU D
@CC gCPND ����0� ��������wwNnZ HWpx DNOU D
@C@ gCPUD ����0� HWpx DYOU D
@CH gCPVD ����0� HWpx DYOU D
@CP gCPYD ����0� ww@n[ HWpv D@O@ D
@CN gCPZD ����0� ww@n@C HWpv D@O@ D
@CU gCP[D ����0� ��wwHn[ HWpv DNO@ D
@CV gCNCD ����0� ��wwHn@C HWpv DNO@ D
@CY gCN@D ����0� HWpv DYO@ D
@CZ gCNHD ����0� HWpv DYO@ D
@C[ gCNPD ����0� ����wwPn[ HWpv D@OU D
@@C gCNND ����0� ����wwPn@C HWpv D@OU D
@@@ gCNUD ����0� ��������wwNn[ HWpv DNOU D
@@H gCNVD ����0� ��������wwNn@C HWpv DNOU D
@@P gCNYD ����0� HWpv DYOU D
@@N gCNZD ����0� HWpv DYOU D
@@U KLM_`
@@V KLM_`
@@Y KLM_`
@@Z KLMEFG
@@[ KLMEFG
@HC KLMEFG  
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<454546TA" 9(LVH0WNL?_>:p" " " <454546TT" 9(LVH0WNL?_>:p"

Lvwx6S8y7==dDS{8$>|.��j�" " " " Lvwx6S8y4==dDS{8$>|.��j�"
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41 

  
<454546T@" 9(LVH0WML?_>9p" " " <454546@=" 9(LVH0WML?_>9p"

Lvwx6S8y7==dDS{8$>|.��j�" " " " Lvwx6S8y4==dDS{8$>|.��j�"

 
<454546@7" 9(LVH0WNL?_>9p" " " <454546@8" 9(LVH0WNL?_>9p"

Lvwx6S8y7==dDS{8$>|.��j�" " " " Lvwx6S8y4==dDS{8$>|.��j�"

 
<454546@4" 9(LVH0WNL?_>9pLvwx6S8y9B=dDS{8$>|.��j�"
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42 

 

 
<454546@9" :(LVH0WML?_>:p" " " <454546@B" :(LVH0WML?_>:p"

Lvwx6S8y7==dDS{8$>|.��j�" " " " Lvwx6S8y4==dDS{8$>|.��j�"

 

  
<454546@:" :(LVH0WNL?_>:p" " " <454546@A" :(LVH0WNL?_>:p"

Lvwx6S8y7==dDS{8$>|.��j�" " " " Lvwx6S8y4==dDS{8$>|.��j�"

"
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43 

  
<454546@T" :(LVH0WML?_>9p" " " <454546@@" :(LVH0WML?_>9p"

Lvwx6S8y7==dDS{8$>|.��j�" " " " Lvwx6S8y4==dDS{8$>|.��j�"

  
<4545467==" :(LVH0WNL?_>9p" " " <4545467=7" :(LVH0WNL?_>9p"

Lvwx6S8y7==dDS{8$>|.��j�" " " " Lvwx6S8y4==dDS{8$>|.��j�"

 
<4545467=8" :(LVH0WNL?_>9pLvwx6S8yA==dDS{8$>|.��j�"
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44 

 

  
<4545467=4" ?_>:p.�O.}~�6�47+vz48+7"

  
<4545467=9" ?_>9p.�O.}~�6�47+vz48+7"
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1 

!)A" ����f��.ef?@#$"

!)A)*" tuej"

6*7,tuej"

;<|I:;!

! K,F|jCO'&',FrdCJ.0;ZJP¥�1dC49:<j'Z-;!"�N8'f

tuU»¼[rL]UV4yr1}¥CV`Z\]<ST%"�N_^>?å»¬8CL]tu}

(lr34K,F'678DÒ34yr1}¥4u°å»¬10SrC4`yy}|<*+),-

}UV4K,F'F-:[@%"8!�L<F-:[@67'>?!#o$"8B^_;34rr

s;<OeQ':[@%"�N_^E¡'P¥�'KDE,F'F-:[@67'DÒ117rC

4>?å»¬'+q8[-` 
! �9<¢f¦£F,FDE,F}!�L9£F'%"Q'ST%"rL]<£FF©wRWÉ8U

V9,F'%"Qs½�L<F-:[@%"8!�L9` 
! �^;<{¢;*+),-}UV^z4K,F|g�F6R5>1hVyr1£G�z4`L_

LC1^<æç5>u°}UV46ÙVå»¬;8V]|KDE,F;|�4B�'g�F6r5

>1S��z4`Z\]<yy}|<*+),-'G�Ð;24V9K,F}g�F6r5>'/

H1� }¥4s'8+q34` 
 
D<%"QiS!

jk<+w'DJd±!

! %"Q�¡8q3.4.1-1;%3`C<<|º]�Gµ¢P-120×240mm¦8UV]V4`k%"Q
'iS|�$'KJ}�4` 
èja<-1éKw'DJl%"Q{3Q 
! 910mmm¤�'C;�GKw¢t=30mm<I¥Q190mm<o�1820mm<5!kÆ¦8'DJ
;L9d±}�4`O|<N9081ni�9J35UV]V4` 
êja<-2éKw+P(zFx¢E(»ëÛì��d±¦l%"Q{3Q 
! 910mmm¤�'C;(L]'sÐr;.u2'Fx¢@455mm<P-45×105mm¦1P(z}B
L;�z<N125'O8RÖ_^S:;,m;ÍoÒL]V4`Ñy;�GKw¢t=30mm<I¥Q
190mm<o�2730mm<5!kÆ¦8'DJ;L9d±}�4`O|<N9081ni�9J35U
V]V4` 
íja<-3éKw'DJ¢T12J¦l%"Q{1Q 
! ja<-1%"Qr'IJ'9:;<Kw'1;¥20mm'T18t�<P��Ø;Kw3J'pq1
yICVd±rL9`T17n'd±;�V]|<ja<-1%"QrºÜ3I}�4` 
jr<FxU+wd±!

! %"Q�¡8q3.4.1-2;%3`C<<|º]�Gµ¢P-120×240mm¦8UV]V4`k%"Q
'iS|�$'KJ}�4` 
èjb<-1éFx¢N125-1lRÖ,m¦+Kwl%"Q{1Q 
! 1820mmm¤�'C;�G'XBLFx¢@606<P-60×90¦8N125-15}V:��<Ñ'/;
�GKw¢t=30mm<I¥Q190mm<o�2730mm<5!kÆ¦8N90-35}V:��]V4` 
êjb<-2éFx¢N150-1lRÖ,m¦+Kwl%"Q{1Q+3Q 
! 1820mmm¤�'C;�G'XBLFx¢@606<P-60×90¦8N150-15}V:��<Ñ'/;
�GKw¢t=30mm<I¥Q190mm<o�2730mm<5!kÆ¦8N90-35}V:��]V4` 
íjb<-3éFx¢N90-2lS:,m¦+Kwl%"Q{1Q 
! 1820mmm¤�'C;�G'XBLFx¢@606<P-60×90¦8N90-25}V:��<Ñ'/;�
GKw¢t=30mm<I¥Q190mm<o�2730mm<5!kÆ¦8N90-35}V:��]V4` 
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2 

 
 
 
 
 

<4595767" N$O-)6�s�>=��hmG7"

Wja<-3éT12JX 

Wja<-1éKw'DJX Wja<-2éP(zFx2JX 

<4595768" N$O-)6�u�bc�>=mG7"
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js<£FF©wd±!

! %"Q�¡8q3.4.1-3;%3`C<<|º]�Gµ¢P-120×240mm¦8UV]V4`k%"Q
'iS|�$'KJ}�4` 
èjc<-1éF©w'DJl%"Q{3Q 
! 910mmm¤�'C;�GF©w¢t=15mm<�240mm<o�1820mm¦8'DJ;L9d±}
�4`O|<N4581ni�9J35UV]V4` 
êjc<-2éWÉ+F©wl%"Q{3Q 
! 910mmm¤�'C;�G'WÉ¢@455<P-60×60¦8N125-15}V:��<Ñ'/;�GF©
w¢t=15mm<�240mm<o�2730mm¦8N45-35}V:��]V4` 
íjc<-3éF©w'DJ¢T12J¦l%"Q{1Q 
! jc<-1%"Qr'IJ'9:;<F©w'1;¥20mm'T18t�<P��Ø;F©w3J'p
q1yICVd±rL9`T17n'd±;�V]|<jc<-1%"QrºÜ3I}�4` 
jt<VFKd±!

! %"Q�¡8q3.4.1-4;%3`C<<|º]�Gµ¢P-120×240mm¦8UV]V4`k%"Q
'iS|�$'KJ}�4` 
èjd<-1éd/�KUFx;Z4uvUl%"Q{3Q 
! 910mmm¤�'C;�GKw¢t=30mm<I¥Q190mm<o�1820mm<5!kÆ¦8'DJ
;L<Ñ'/;d/�U'Kw;UV4Fx¢@303<P90×39<.u2µ¦8O¢C/éN125*
K<Ñ'véN65¦;ZJV:��]V4`Q4%'O|<N9081ni�9J35UV]V4` 
êjd<-2éd/�KUFx;Z4uvU¢1rL;Í¦l%"Q{3Q 
! 910mmm¤�'C;�GKw¢t=30mm<I¥Q190mm<o�1820mm<5!kÆ¦8'DJ
;L<Ñ'/;d/�U'Kw;UV4Fx¢@910<P-60×60<.u2µ¦'-mC/;24s
'8Kw;t�915mm'Y;1rL;Í<Kw8*KL]N125'O;ZJV:��]V4 F̀x

;|E`U'KJZ8�^_I:t�]V4`Q4%'O|<N9081ni�9J35UV]V4  ̀
íjd<-3é[\;Z4uvUl%"Q{3Q 
! 910mmm¤�'C;�GKw¢t=30mm<I¥Q190mm<o�1820mm<5!kÆ¦8'DJ
;L<C/'Kw¦ç%;§[\¢#¨<]30¦81rL;Í<�^;§[\'Q8;N90'O8
25©kL]V4`Kw�ÆÕ;<iÒ'#�;�Ä¬;ZJZK�kÆ8�L<Ñy;§[\8
,m;î`C8<§[\'o�|Kw'+Í'2wB�rL<§[\|Kw8*KL]C/%;s
1rL;î`§[\%C'��8<q3.4.1-5;%3` 
!

! !
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!

!

!

!

!

!

!

<4595764" N$O-)6�d��b��=mG7"

Wjc<-1éF©w'DJX Wjc<-2éWÉ+F©wX 

<4595769" N$O-)6�|���,mG7"

Wjd<-1éd/�KUFx;Z4uvUX Wjd<-2éd/�KUFx;Z4uvU¢1rL;Í¦X

Wjd<-3é[\;Z4uvUX 
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5 

U<%"Ð-!

! %"Q{x8j3.4.1-1;%3`2TÐ-|<É=a³Æ-LM'yz�>�tu;ª{L<GH
oÒ#}!�L9`a³'¡ª;ZJ2TÐ-8�$'2mÌ;CÌL]V4` 
èï«2Téa³''(1CÜ<ïLÜ}½L9%"Q'¡ª_^2T8!�L9` 
êa³'(Õéc;a³'Í'2T8[\9Õ;<KwCO8-J¤�<2T8!�L9` 
! {%'%"Q|E-»ëÛì��}!�L9%"Q'|J'µ8¬NUL99:<3Ia³8¬N
UL]2T8[\]V4`Ñ'O;<a³'=>8GH349:;k%"'�Õ;a³'Í'!"

8!�L9`�9<'('CVa³'Í'%"s!�L]8J<Õ}a³'Í'»¼[8k°}¥

4Z-;L9` 
! 2T|<�_�':[@��411/450<1/300<1/200<1/150<1/100<1/75<1/50<1/30<1/15<
1/10rad.8­}s^1=AJBLk>}[\9` 
!

!

!

!

!

34595767" N$O^_"

<459576B" ��2'�.��"
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\<%"�N!

! %"�N'��;8V]a³'=>8GH349:;<k%"'�Õ;!�L9a³'Í'%"

ZJ/^z9T|_:[@��4T�'MN`'»¼[8º]EaL9�N8q3.4.1-6;%3`�
9<{�s2T8[\]VCVïLVa³'Í'2T8[\9%"�N'T|_:[@��4T�'

MN`'EaO8q3.4.1-7;%3`Kw�'°Ò;UV4O;|a³'5>8Ó[�%"�N}#
$34yrR<o�;`®LCV5>#$#8,/349:;a³'=>8ðaL9#$8[-9

:;<yy}|�$'2�'Ð~;ZJ»¼[��8[\9` 
èï«2T'¨géS'('a³5>8Ó[�%"�N}�4yr_^<Kw�'°Ò;|Ñ'�

�'»¼[8UV4`�9<a³'=>8ða34O;|<q3.4.1-7;%L9S'('a³'%"
�N8UV4` 
êa³'(Õ2T'¨géa³'=>8ða349:;</^z9%"�N_^q3.4.1-6;%3a
³'%"�N8ñÜ`y'»¼[;q3.4.1-7;%L9S'('a³'%"�N8YLgZ:4yr
}<Kw�'°Ò8[-` 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
!
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(rad.)

(kN)

0

5

10

15

20

0 0.05 0.1 0.15

(rad.)

(kN)

<459576:" ��.M6#$fZi7."

is�./0,-&wl.}~�.uX�"

<459576A" ��.M6�#$7."

is�./0,-&wl.}~�.uX�"
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jk<+w'DJd±!

èja<-1éKw'DJ 
! T|_:[@��4T�'{x8q3.4.1-8;<a³'�N8ðaL9MN`8q3.4.1-9;%3`
2T'òV@?_^.03.4.1-1;%3Z-;wrwr'zz��1yIQ:<zz��'�P;b
VT|1cR_;/HL]V\9 �̀9<1/15rad.¤®ZJ<�^C4T|�P1�ó�^z91<
yz|wrwr'pq1P�rG�^z4` 
!

!

!

!
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(rad.)
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(kN)

(a)-1

0

5

10

15

20

0 0.05 0.1 0.15

(rad.)

(kN)

Test results

<459576T" is6./0,-&wl6�s�677"

<459576@" }~�6�s�677"

']4595767" ���)6�s�677"
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8 

êja<-2éKw+P(zFx¢E_»ëÛì��d±¦ 
! T|_:[@��4T�'{x8q3.4.1-10;<a³'�N8ðaL9MN`8q3.4.1-11;%3`
ja<-1r3±;2T'òV@?_^.03.4.1-2;%3Z-;wrwr'zz��1yIQ:<zz
��'�P;bVT|1cR_;/HL]V\9 �̀9<ja<-1}�^z96OP��Ø'pq;Z
4T|/H|�^zC_\9`!

!

!

!

!

!
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(a)-2

0

5

10

15

20
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(kN)

Test results

<4595767=" is6./0,-&wl6�s�687"

<45957677" }~�6�s�687"

']4595768" ���)6�s�687"
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íja<-3éKw'DJ¢T12J¦ 
! T|_:[@��4T�'{x8q3.4.1-12;<a³'�N8ðaL9MN`8q3.4.1-13;%3`
��|wrwr'zz��;ZJyI91<w1;T11�49:P��Ø;pq|yIz<T|

/H|6r[O�^zC_\9¢.03.4.1-3¦̀  
!

!

!

!

!

!

!

!

!

!

!

!

!

 
!

!

!

!

!
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(a)-3

0

5

10

15

20
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(kN)

Test results

']4595764" ���)6�s�647"

<45957678" is6./0,-&wl6�s�647"

<45957674" }~�6�s�647"
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10 

jr<FxU+wd±!

èjb<-1>3éFx¢N125-1<N150-1<N75-2¦ 
! T|_:[@��4T�'{x8q3.4.1-14;<a³'�N8ðaL9MN`8q3.4.1-15;%3`
N125-18Z�N75-2'%"Q}|<1/10rad.8d�4�;Fx_<fg%1ôº;��L<MP¡ª
8d�9`{Ð<N150-1'%"Q}|<MPØ�}Fx_<fg%;��|yIC_\9¢.0
3.4.1-4¦̀ !
!

!

!

!

!

!

(b)-1

0

5

10

15

20

0 0.05 0.1 0.15

(rad.)

(kN)

Test results

(b)-2
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Test results
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Test results

-30

-20

-10

0

10

20

30

-0.15 -0.1 -0.05 0 0.05 0.1 0.15
(rad.)

(kN)

-30

-20

-10

0

10

20

30

-0.15 -0.1 -0.05 0 0.05 0.1 0.15
(rad.)

(kN)

-30

-20

-10

0

10

20

30

-0.15 -0.1 -0.05 0 0.05 0.1 0.15
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<45957679" is6./0,-&wl6�u��KFm7"

Wjb<-1éN125-1X Wjb<-2éN150-1X Wjb<-3éN75-2X 

<4595767B" }~�6�u��KFm7"

Wjb<-1éN125-1X Wjb<-2éN150-1X Wjb<-3éN75-2X 

']4595769" ���)6�u��KFm7"

Wjb<-1éN125-1X Wjb<-2éN150-1X Wjb<-3éN75-2X 
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js<£FF©wd±!

èjc<-1éF©w'DJ 
! T|_:[@��4T�'{x8q3.4.1-16;<a³'�N8ðaL9MN`8q3.4.1-17;%3`
2T'òV@?_^.03.4.1-5;%3Z-;wrwr'zz��1yIQ:<zz��'�P;b
VT|1cR_;/HL]V\9 �̀9<1/15rad.¤®ZJ<�^C4T|�P1�ó�^z91<
yz|wrwr'pq1P�rG�^z4`!

!

!

!

!

!

!
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Test results

<4595767:" is6./0,-&wl6�d�677"

']459576B" ���)6�d�677"

<4595767A" }~�6�d�677"
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êjc<-2éWÉ+F©w 
! T|_:[@��4T�'{x8q3.4.1-18;<a³'�N8ðaL9MN`8q3.4.1-19;%3`
º]'%"Q}<wrwr'zz��8Z�WÉ_<fg%':[@��1�^z91<MPØ�}

WÉ_<fg%1ôº;��34yr|C_\9¢.03.4.1-6¦̀ !
!

!

!

!
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Test results

<4595767T" is6./0,-&wl6�d�687"

<4595767@" }~�6�d�687"

']459576:" ���)6�d�687"
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íjc<-3éF©w'DJ¢T12J¦ 
! T|_:[@��4T�'{x8q3.4.1-20;<a³'�N8ðaL9MN`8q3.4.1-21;%3`
��|wrwr'zz��;ZJyI91<w1;T11�49:P��Ø;pq|yIz<T|

/H|6r[O�^zC_\9¢.03.4.1-7¦̀ !
!

!

!

!

!

!

!
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Test results

<4595768=" is6./0,-&wl6�d�647"

<45957687" }~�6�d�647"

']459576A" ���)6�d�647"
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jt<%"�N'IJ!

! 3Qz�!�L9%"Q'�N{x8j3.4.1-2>j3.4.1-58Z�q3.4.1-22;%3 C̀8<Kw�

'°Ò|É=a³Æ-LM'yz�>�tu81�L<1/15rad.Ø�}'�N8UV]°LL9` 
!

!

!

!

!

!

!

! !

34595768" N$��^_6�s�677"
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!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

34595764" N$��^_6�s�687"

34595769" N$��^_6�d�677"
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!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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6 1 3640×5460mm
4.5 120×240mm 120×120mm 120×120mm

120×120mm 27×105mm RGCB RGCBL 60×60mm
RGC RGCB RGCBL
RGCO RGPO RGPOL RGC RGCB

RGCBL N125 RGCO RGPO RGPOL 2-N75
RGC RGCB RGCBL RGCO

15×240×2000mm RGPO RGPOL 9×910×1820mm
N45 90mm N50

150mm RGCBL RGPOL 1
5.8kg 256 1484.8kg 63.59kg/m2

3.4.1-6 3.4.1-7 3.4.1-27 3.4.1-32
3.4.1-9 3.4.1-14  

 

 

 
  

RGC × ×

RGCB ×

RGCBL

RGCO × ×

RGPO × ×

RGPOL ×

N125

2-N75

RGC
RGCB

RGCBL

N125

2-N75

15×240×2000mm

9×910×1820mm

60×60mm

N45@90

N50@150

(N/mm2) (%)

0.35 6355 15.0
0.42 9810 15.2
0.45 6325 14.9
0.38 13.6
0.37 7480 12.5
0.39 13.5
0.40 8301 18.0
0.45 11151 17.7
0.50 6674 18.7
0.44 17.8
0.46 9063 17.2
0.41 14.5
0.32 5145 12.7
0.39 8196 11.7
0.41 5960 11.7
0.30 11.2
0.29 6039 9.3
0.37 13.0
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5 1 3640×5460mm
5 105×180mm 105×120mm 105×105mm

120×120mm 42×75mm
N125 2-N75 2-N90

2-N90
RHCD RHC 227.5mm

RHC RHCD RHCL 15×240×2000mm
RHP RHPL 9×910×1820mm

N45 90mm N50 150mm
RHCL RHPL 1 5.8kg 314

1821.2kg 69.53kg/m2 3.4.1-8
3.4.1-9 3.4.1-33 3.4.1-37 3.4.1-15

3.4.1-19  
 

 

  
  

RHC × ×

RHCD × ×

RHCL ×

RHP × ×

RHPL ×

N125

N45@90

N50@150

42×75mm
N125

15×240×2000mm

9×910×1820mm

(N/mm2) (%)

0.44 7779 14.4
0.42 8053 11.9
0.39 9192 10.8
0.45 7489 11.4
0.38 13.6
0.40 8676 14.3
0.50 10173 16.7
0.48 10321 16.5
0.49 10305 13.3
0.47 9213 12.7
0.44 17.8
0.45 10046 17.2
0.38 5136 10.8
0.34 5678 9.2
0.34 8039 9.2
0.43 5603 7.7
0.30 11.2
0.35 6871 11.7
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3 1 3640×3640mm
5 105×180mm 105×105mm 120×120mm

42×75mm N125
2-N75 2-N90

RPC RPCL 15×240×2000mm
RPPL 9×910×1820mm N45

90mm N50 150mm RHCL
RHPL 1 5.8kg 220 1276kg

70.8kg/m2 3.4.1-10
3.4.1-11 3.4.1-38 3.4.1-40 3.4.1-20 3.4.1-22  

 

 

 
  

RPC × ×

RPCL ×

RPPL 9×910×1820mm N50@150 ×

N125N125
42×75mm

15×240×2000mm N45@90

(N/mm2) (%)

0.45 7935 15.9
0.39 7348 12.9
0.39 8164 10.6
0.38 13.6
0.40 8676 14.3
0.50 9783 18.3
0.49 9461 17.7
0.42 8817 11.3
0.44 17.8
0.45 10046 17.2
0.35 6575 13.3
0.33 5698 9.5
0.37 6922 10.0
0.30 11.2
0.35 6871 11.7
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2008
6 6.3

1/450 1/300 1/200 1/150
1/100 1/75 1/50 1/30 1/15 1/10rad 1

1/15rad 80%
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3.4.1-23 3.4.1-28 Q R
3.4.1-42 3.4.1-43 3.4.1-44  
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K RGC RGCB RGCBL RGCO
RGPO RGPOL K RGC RGCB RGCBL μ

2.4 Qy Qmax RGCO
RGPO RGPOL

RGPO Qy Qmax 1.4 1.5
 

  

RGC RGCB RGCBL RGCO RGPO RGPOL

K (kN/rad) 197 175 189 215 783 590

Qy (kN) 3.16 2.70 3.20 2.47 2.99 4.41

Qu (kN) 5.13 4.72 5.33 3.92 5.15 7.45

Qmax (kN) 6.12 5.75 6.71 4.98 5.69 8.22

Q1/600 (kN) 0.97 0.84 0.90 1.16 2.05 2.19

Q1/450 (kN) 1.14 0.91 1.03 1.29 2.21 2.48

Q1/300 (kN) 1.36 1.16 1.34 1.45 2.89 3.06

Q1/200 (kN) 1.71 1.44 1.71 1.79 3.46 3.85

Q1/150 (kN) 1.93 1.67 2.00 1.99 3.94 4.40

Q1/120 (kN) 2.22 1.93 2.19 2.20 4.30 4.87

Q1/100 (kN) 2.45 2.14 2.41 2.30 4.77 5.32

Q1/75 (kN) 2.87 2.50 2.80 2.62 5.13 6.09

Q1/50 (kN) 3.52 3.05 3.44 2.93 5.59 7.12

Q1/30 (kN) 4.49 3.94 4.52 3.60 5.20 8.10

Q1/15 (kN) 6.11 5.73 6.71 4.98 - 6.13

Ry (rad) 0.0160 0.0154 0.0169 0.0115 0.0038 0.0075

Rv (rad) 0.0260 0.0270 0.0281 0.0182 0.0066 0.0126

Ru (rad) 0.0667 0.0667 0.0667 0.0667 0.0341 0.0479

μ (-) 2.57 2.47 2.37 3.66 5.18 3.79

Ds (-) 0.49 0.50 0.52 0.40 0.33 0.39

K  
Qy  
Qu  
Qmax  
Q1/600 1/600rad  
Q1/450 1/450rad  
Q1/300 1/300rad  
Q1/200 1/200rad  
Q1/150 1/150rad  
Q1/120 1/120rad  
Q1/100 1/100rad  
Q1/75 1/75rad  
Q1/50 1/50rad  
Q1/30 1/30rad  
Q1/15 1/15rad  
Ry  
Rv  
Ru  
μ  
Ds  

541



30 

3.4.1-35 3.4.1-44 Q R
3.4.1-52 3.4.1-53 3.4.1-54  
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K RHC RHCL RHP RHPL
1.5 2.2 Qy Qmax

RHCD K Qy

Qmax  
  

RHC RHCD RHCL RHP RHPL

K (kN/rad) 992 696 1005 1572 2244

Qy (kN) 8.24 7.73 8.96 10.65 10.01

Qu (kN) 14.55 11.14 15.33 16.96 15.49

Qmax (kN) 16.24 13.30 17.16 18.88 17.63

Q1/600 (kN) 3.80 2.85 3.77 5.68 7.43

Q1/450 (kN) 4.34 3.67 4.38 6.47 7.99

Q1/300 (kN) 4.92 4.27 5.21 7.59 9.13

Q1/200 (kN) 6.50 5.64 6.72 9.39 10.53

Q1/150 (kN) 7.48 6.43 7.80 10.56 11.71

Q1/120 (kN) 8.26 7.08 8.64 11.97 12.48

Q1/100 (kN) 9.11 7.67 9.42 12.86 13.60

Q1/75 (kN) 10.19 8.48 10.80 14.22 15.16

Q1/50 (kN) 12.11 9.34 12.78 16.39 16.09

Q1/30 (kN) 14.83 10.90 15.69 18.84 17.41

Q1/15 (kN) 14.42 13.30 16.55 - -

Ry (rad) 0.0083 0.0111 0.0089 0.0068 0.0045

Rv (rad) 0.0147 0.0160 0.0152 0.0108 0.0069

Ru (rad) 0.0667 0.0667 0.0667 0.0558 0.0476

μ (-) 4.55 4.16 4.37 5.17 6.90

Ds (-) 0.35 0.37 0.36 0.33 0.28

K  
Qy  
Qu  
Qmax  
Q1/600 1/600rad  
Q1/450 1/450rad  
Q1/300 1/300rad  
Q1/200 1/200rad  
Q1/150 1/150rad  
Q1/120 1/120rad  
Q1/100 1/100rad  
Q1/75 1/75rad  
Q1/50 1/50rad  
Q1/30 1/30rad  
Q1/15 1/15rad  
Ry  
Rv  
Ru  
μ  
Ds  
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3.4.1-49 3.4.1-54 Q R
3.4.1-61 3.4.1-62 3.4.1-63  
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3.4.1-67 3.4.1-14
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K RPC RPCL RPPL 1.3
Qy Qmax μ  

  

RPC RPCL RPPL

K (kN/rad) 1568 1682 2114

Qy (kN) 11.78 12.00 11.78

Qu (kN) 18.42 18.62 18.54

Qmax (kN) 20.28 20.46 20.14

Q1/600 (kN) 5.09 5.51 6.20

Q1/450 (kN) 5.76 6.39 7.23

Q1/300 (kN) 7.17 7.84 8.83

Q1/200 (kN) 8.99 10.02 11.45

Q1/150 (kN) 10.66 11.45 12.80

Q1/120 (kN) 12.49 13.10 14.57

Q1/100 (kN) 13.53 14.23 15.63

Q1/75 (kN) 15.01 15.75 16.89

Q1/50 (kN) 17.58 18.02 18.82

Q1/30 (kN) 20.22 20.44 20.12

Q1/15 (kN) 14.48 16.46 -

Ry (rad) 0.0075 0.0071 0.0056

Rv (rad) 0.0117 0.0111 0.0088

Ru (rad) 0.0628 0.0667 0.0544

μ (-) 5.35 6.02 6.20

Ds (-) 0.32 0.30 0.30

K  
Qy  
Qu  
Qmax  
Q1/600 1/600rad  
Q1/450 1/450rad  
Q1/300 1/300rad  
Q1/200 1/200rad  
Q1/150 1/150rad  
Q1/120 1/120rad  
Q1/100 1/100rad  
Q1/75 1/75rad  
Q1/50 1/50rad  
Q1/30 1/30rad  
Q1/15 1/15rad  
Ry  
Rv  
Ru  
μ  
Ds  
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3.4.1-70
θx1 θy1

+ θy2
γ1 γ2  

Q
3.4.1-6 R

 
 

R = θx + θy + γ        3.4.1-6  
 

θx = θx1 θy = θy1 + θy2 γ = γ1 + γ2 
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R θx θy γ 3.4.1-71  
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RGC RGCB RGCBL RGCO
R γ 9

3.4.1-22 c -1
c -2 +

3.4.1-72 3 1
3.4.1-7 3.4.1-8

3.4.1-9 3.4.1-10
3.4.1-11  

 
Mn = Mb / (nb/3)        3.4.1-7
θn = Rb         3.4.1-8
Mr = Mn × (nr/3) × cosθr       3.4.1-9
Rr = θn / cosθr        3.4.1-10
ΔQr = Mr / (Lr × Hr)       3.4.1-11

 
Mr  
Mb  
Mn 3.4.1-72 3  
ΔQr  
Rr  
Rb  
θr  
θn 3.4.1-72 3  
nr  
nb  
nr/3 3  
nb/3 3  
Lr  
Hr  
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3.4.1-0 c -1 c -2 +
Mb Rb 3.4.1-73

3 Mn θn 3.4.1-74
ΔQr Rr

3.4.1-75 3.4.1-73 3.4.1-75 50% 3 75%
50%  

c -1 c -1 50% c -2

9 γ
θx θy
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3.4.1-76
400mm 1 1 500mm

3.4.1-76 θ
θ=0° 30° 60° 90° 4 1

4  
45mm×55mm 90mm×90mm 12mm

80mm 400mm  
3.4.1-77 9mm

N115 N50  

 

 

  

581



70 

 
3.4.1-78

P  
δ

 

3.4.1-79  
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3.4.1-15 Pmax δ 3.4.1-80
δs1 δs2 δs

δr δs / δ δr / δ θr 3.4.1-81
3.4.1-82 θ =30° 90°

δmax  
θ =0° N115

 
3.4.1-81

30mm
 

θ N115
3.4.1-82 θ  

θ = 0° θ = 30° 60°
θ = 0°

 
θ = 30° 60° θ = 90°

 
θ θ = 0°
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θ = 0° θ = 90°

θ = 30° θ = 60°  

 
3.4.1-83 θ = 30° 60° δ

δl δv δl = δ cosθ δv = δ sinθ  
θ = 0° 90°

3.4.1-84 a b θ = 0° θ = 90°
3.4.1-83 δl δv Pl Pv  

3.4.1-85 Pm

Pe  
 

Plv Pl Pv α Plv Pl  

 

      
       a θ = 0°   b θ = 90°  
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3.4.1-86 a b θ = 30° θ = 60°

3.4.1-87 δ = 40mm  
3.4.1-86

δ = 10mm δ = 40mm
 

3.4.1-87 θ = 30° θ = 
60°

θ = 30° 60°
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3  
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4 3.4.2-21  

 

 

 
 
 
 

 

No. h 

G1-1 30 

G1-2 45 

G1-3 60 

G1-4 90 

 

 

 

 

No. W1 W2 g h2 

G2-1 120 150 15 30 

G2-2 120 150 30 60 

G2-3 120 150 45 90 

G2-4 120 150 15 90 

G2-5 120 150 30 90 

G2-6 150 150 15 90 

G2-7 180 180 15 90 

 

 

 

No. W h L 

G3-1 15 105 120 

G3-2 30 120 120 

G3-3 45 120 120 

G3-4 60 120 120 

G3-5 30 120 150 

G3-6 30 120 180 

 

 

 

 

No. W h L 

G4-1 15 120 120 

G4-2 30 120 120 

G4-3 45 120 120 

G4-4 60 120 120 

G4-5 30 105 120 

G4-6 30 120 150 

G4-7 30 120 180 

G3 G4  

615



2 
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120mm 180mm
120mm 30mm 90mm 450mm 18mm

3.4.2-31 11 3 3.4.2-32
E70 D20

K2-1 1
No.K2-1-1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1500

h h/
2 

  

W
 D

 

90
0

d 
L1 L2 L1L2

W 

W D h d L1 L2

K2-1 120 30 180 18 90 90

K2-2 150 36 180 18 90 90 +6mm

K2-3 120 30 240 18 90 90 +30mm

K2-4 120 30 300 18 90 90 +60mm

K2-5 120 30 180 15 90 90 15

K2-6 120 30 180 24 90 90 24

K2-7 120 30 180 18 90 90 18

K2-8 120 30 180 18 75 90 L1 15mm

K2-9 120 30 180 18 120 90 L1 +30mm

K2-10 120 30 180 18 90 75 L2 -15mm

K2-11 120 30 180 18 90 120 L2 +30mm
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2 

ATC-20
200kN 200kN 300mm

80%
3.4.2-33 D0 D3

D1 D2 D4 D5  
 

1 δ1=(D0+D3)/2 
 

2 δ2=(D1+D2)/2+(D4+D5)/2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.4.2-10
2

3.4.2-12
 

K2-6  
24 K2-6 3

3.4.2-13 K2-6  
K2-8  

75mm -15mm K2-8
3 2 1 3.4.2-14

K2-8  
K2-1 K2-10 K2-11  

K2-1 L2 -15mm K2-10 L2 +30mm K2-11
2 1 3.4.2-15 K2-11

No.K2-1-1 No.K2-10-1
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No.K2-11-2
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K2-2

3.4.2-16  
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P-δ  
3.4.2-34 P-δ δ δ2  
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6 

 
3.4.2-11 P-δ 3.4.2-35

PickPoint  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P max 2/3P max δmax P y δy P u δu K μ Ds

(kN) (kN) (mm) (kN) (mm) (kN) (mm) (kN/mm)
K2-1-1 18.62 12.42 3.77 10.77 0.48 17.02 1.02 16.67 3.69 0.40
K2-1-2 18.09 12.06 11.03 10.10 1.33 16.61 2.80 5.93 6.52 0.29
K2-1-3 17.15 11.43 9.99 11.16 1.21 15.39 2.37 6.49 4.98 0.33

0.75 0.50 3.93 0.54 0.46 0.85 0.93 6.04 1.42 0.05
0.04 0.04 0.48 0.05 0.45 0.05 0.45 0.62 0.28 0.16

K2-2-1 18.57 12.38 15.26 10.35 1.47 17.13 2.92 5.86 6.87 0.28
K2-2-2 23.34 15.56 15.69 15.75 2.35 21.72 4.08 5.32 4.50 0.35
K2-2-3 19.57 13.04 18.24 12.25 1.66 18.50 3.24 5.72 6.42 0.29

2.51 1.68 1.61 2.74 0.46 2.35 0.60 0.28 1.26 0.04
0.12 0.12 0.10 0.21 0.25 0.12 0.18 0.05 0.21 0.13

K2-3-1 17.32 11.54 19.02 10.46 1.18 16.08 2.48 6.49 9.34 0.24
K2-3-2 16.02 10.68 21.12 9.02 1.43 14.64 2.76 5.30 8.34 0.25
K2-3-3 15.54 10.36 7.75 9.26 0.85 14.95 1.80 8.31 12.15 0.21

0.92 0.61 7.19 0.77 0.29 0.76 0.49 1.51 1.97 0.02
0.06 0.06 0.45 0.08 0.25 0.05 0.21 0.23 0.20 0.10

K2-4-1 16.69 11.13 29.83 10.25 1.22 15.50 2.34 6.63 15.47 0.18
K2-4-2 14.98 9.99 28.78 9.57 1.53 13.45 3.30 4.08 9.22 0.24
K2-4-3 15.63 10.42 18.58 9.49 0.61 14.67 1.46 10.07 16.02 0.18

0.86 0.57 6.21 0.42 0.47 1.03 0.92 3.01 3.78 0.03
0.05 0.05 0.24 0.04 0.42 0.07 0.39 0.43 0.28 0.17

K2-5-1 14.30 9.53 6.79 9.50 0.92 12.88 1.70 7.60 4.69 0.35
K2-5-2 15.60 10.40 13.25 9.90 1.11 14.11 2.34 6.04 6.82 0.28
K2-5-3 14.72 9.81 9.70 8.30 0.96 13.31 1.80 7.40 5.56 0.31

0.66 0.44 3.23 0.83 0.10 0.63 0.35 0.85 1.07 0.03
0.04 0.04 0.33 0.09 0.10 0.05 0.18 0.12 0.19 0.10

K2-6-1 17.89 11.92 3.03 10.56 0.80 16.31 1.44 11.33 2.11 0.56
K2-6-2 19.38 12.92 2.83 9.62 0.69 16.79 1.31 12.81 2.16 0.55
K2-6-3 19.56 13.04 2.96 10.13 0.10 16.92 0.49 34.87 6.09 0.30

0.92 0.61 0.10 0.47 0.38 0.32 0.52 13.19 2.29 0.15
0.05 0.05 0.03 0.05 0.71 0.02 0.48 0.67 0.66 0.31

K2-7-1 14.00 9.33 9.81 9.62 0.75 12.85 1.43 9.00 10.87 0.22
K2-7-2 13.04 8.69 9.96 6.98 0.47 12.08 0.93 12.99 13.68 0.19
K2-7-3 11.43 7.62 2.82 5.98 0.45 10.66 0.93 11.44 34.71 0.12

1.30 0.87 4.08 1.88 0.16 1.11 0.29 2.01 13.03 0.05
0.10 0.10 0.54 0.25 0.29 0.09 0.26 0.18 0.66 0.29

K2-8-1 15.63 10.42 5.31 8.76 0.92 14.25 1.81 7.86 3.27 0.43
K2-8-2 19.38 12.92 10.13 11.50 1.07 17.25 2.12 8.14 4.82 0.34
K2-8-3 14.64 9.76 3.73 8.61 0.56 13.08 1.02 12.78 8.75 0.25

2.50 1.67 3.33 1.63 0.26 2.15 0.57 2.76 2.83 0.09
0.15 0.15 0.52 0.17 0.31 0.14 0.34 0.29 0.50 0.27

K2-9-1 16.64 11.09 11.76 11.66 1.37 14.93 2.44 6.12 6.30 0.29
K2-9-2 19.34 12.89 16.99 11.32 1.12 18.00 2.29 7.86 13.27 0.20
K2-9-3 17.85 11.90 14.87 10.28 0.87 16.12 1.71 9.42 10.03 0.23

1.35 0.90 2.63 0.72 0.25 1.54 0.39 1.66 3.49 0.05
0.08 0.08 0.18 0.06 0.22 0.09 0.18 0.21 0.35 0.20

K2-10-1 16.36 10.91 33.08 10.77 1.59 14.68 2.20 6.68 15.33 0.18
K2-10-2 16.04 10.69 10.08 8.95 0.60 14.98 1.36 11.01 9.42 0.24
K2-10-3 17.02 11.35 18.93 10.19 0.83 16.07 1.80 8.92 14.24 0.19

0.50 0.33 11.61 0.93 0.52 0.73 0.42 2.17 3.14 0.03
0.03 0.03 0.56 0.09 0.52 0.05 0.23 0.24 0.24 0.14

K2-11-1 20.36 13.57 16.20 11.79 0.89 18.86 1.83 10.31 17.84 0.17
K2-11-2 17.15 11.43 7.91 10.25 0.90 15.16 1.76 8.62 4.63 0.35
K2-11-3 17.46 11.64 16.80 10.11 1.04 15.60 2.02 7.73 14.87 0.19

1.77 1.18 4.97 0.93 0.08 2.02 0.13 1.31 6.93 0.10
0.10 0.10 0.36 0.09 0.09 0.12 0.07 0.15 0.56 0.42

No.
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P Pmax Py Pu) K2-1 K2-2 +6mm
K2-6 24 K2-11 L2+30mm K2-2 P K2-7

18 K2-5 15 δ δmax δy δu K2-2
+6mm K2-4 +60mm K2-6 24 K2-7 18

 
K K2-6 24 K2-2 +6mm

K2-3 +30mm 3
K2-6 24 K2-7 18  
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3.4.2-37 P
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3.4.2-13 K2-6
3 2 K2-8
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3.4.2-46 180mm L2-1 240mm L2-3 300mm L2-4
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3.4.2-16  
3.4.2-50

L2-3 2kN m
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

K2

 

L2-1-1 1.45 L2-5-1 1.63 L2-9-1 1.51
L2-1-2 1.79 L2-5-2 1.79 L2-9-2 1.70
L2-1-3 1.86 L2-5-3 1.67 L2-9-3 1.30

AV 1.70 AV 1.69 AV 1.50
SD 0.22 SD 0.08 SD 0.20
CV 0.13 CV 0.05 CV 0.13

L2-2-1 0.98 L2-6-1 1.03 L2-10-1 2.03
L2-2-2 1.42 L2-6-2 1.74 L2-10-2 1.58
L2-2-3 1.75 L2-6-3 1.54 L2-10-3 1.79

AV 1.38 AV 1.44 AV 1.80
SD 0.39 SD 0.36 SD 0.23
CV 0.28 CV 0.25 CV 0.13

L2-3-1 2.12 L2-7-1 1.77 L2-11-1 1.60
L2-3-2 2.19 L2-7-2 1.74 L2-11-2 1.60
L2-3-3 2.19 L2-7-3 1.63 L2-11-3 1.49

AV 2.17 AV 1.71 AV 1.56
SD 0.04 SD 0.07 SD 0.06
CV 0.02 CV 0.04 CV 0.04

L2-4-1 1.44 L2-8-1 1.45
L2-4-2 1.86 L2-8-2 0.75
L2-4-3 1.58 L2-8-3 1.42

AV 1.62 AV 1.21
SD 0.21 SD 0.40
CV 0.13 CV 0.33
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3.4.2-8  
 

100kN 3.4.2-52
a b

2 CDP-50M

80% 3  
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3  

L1=45mm 
: 18mm  
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: 18mm  

 
 

: 18mm  
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3.4.2-18

3.4.2-24
3.4.2-25  
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3.4.2-53 3.4.2-54  

3.4.2-53
M1-1 M1-2 M1-2 14%

M1-4
M1-6 M1-3 M1-5  
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18mm M2-10 24mm M2-10 

M2-1 M2-5
M2-10

M2-3 M2-5

L1 L1 M2-5 L1=90mm
M2-6 L1=75mm M2-9 L1=60mm M2-8 L1=45mm

M2-5

M2-2 M2-4
M2-3 M2-5

 
 
 

 
i  M1-1 ii  M1-2 iii  M1-3 

iv  M1-4 v  M1-5 
 

vi  M1-6 

 

658



7 

 

 
i  M2-1 

 
ii  M2-2 

 
iii  M2-3 
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ix  M2-10 
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3.4.2-19

3.4.2-20  
15mm M1-1 M1-2 24mm M1-4

M1-6 Pmax Py K
K Pmax Py

M1-1 M1-2

M1-4 M1-6 M1-3 M1-5 Pmax K
Pmax

15mm M2-1 18mm M2-5 24mm M2-10
Pmax Py 18mm 24mm

M2-3 M2-5 Pmax
K L1 L1=90mm M2-5

L1=75mm M2-6 L1=60mm M2-9 L1=45mm M2-8 Pmax Py
Pmax M2-3 M2-5

M2-2 M2-4  
 

 Py δy Pmax δPmax 2/3Pmax Pu δu K μ
kN mm kN mm kN kN mm kN/mm
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Py δy Pmax δ Pmax 2/3Pmax Pu δu K μ
kN mm kN mm kN kN mm kN/mm
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1)

 
3.4.2-12

 
 

 

Py  

 
L1 b Fs=2.77N/mm2

9.22N/mm2 1/2 2/3
d FE Fcvf

My Z Fb A
Fsd k 3/2 4/3  

 
 

Py  

 
b2/ b b2  

 

Py = min.
⎩⎪⎪
⎪⎪⎨
⎪⎪⎪⎪
⎧1) 2%&'()2) *'(+,-3) *'(+,- .4/ 013*'2(+,- + 329 − 233 5

4) 68*(+,-015) 27(89:
 

Py = min.
⎩⎪⎪
⎪⎪⎨
⎪⎪⎪⎪
⎧1) 2%&'()2) *'(+,-;√2 − 1=

3) *'(+,- ./ 4013*'2(+,- + 49 − 1354) 62*(+,-015) 7(89:
 

(+,- = min. >(+, 3?(,@AB 01 = Z × (D  
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18mm 24mm
18mm 24mm
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345958689" ¤[��x7�#$�?"

%"Q� c RQØ1 MNØ1 iSØ1¢C¦ k>+ �,m;Í
J1

No1-1 12b21c 13:10 13:46 36 KE TA
No1-2 12b21c 18:15 18:46 31 KE TA
No1-3 12b22c 9:25 10:13 53 SK TA
No2-1 12b21c 8:55 9:47 52 KE TA
No2-2 12b21c 10:05 10:45 40 KE TA
No2-3 12b21c 11:05 11:42 37 KE TA
No3-1 12b20c 13:15 13:51 36 ST KE
No3-2 12b20c 14:15 14:48 33 ST KE
No3-3 12b20c 15:05 15:42 37 ST KE
No4-1 12b19c 15:50 16:35 45 ST KE
No4-2 12b19c 17:10 17:50 40 ST KE
No4-3 12b20c 12:25 12:58 33 KE KE
No5-1 12b19c 11:15 12:08 53 ST KE
No5-2 12b19c 13:45 14:27 42 ST KE
No5-3 12b19c 14:45 15:25 40 ST KE
No6-1 12b22c 10:40 10:30 50 SK TA
No6-2 12b22c 12:30 13:02 32 SK TA
No6-3 12b12c 13:15 14:01 46 SK TA
No7-1 12b22c 14:20 15:05 45 SK KE
No7-2 12b22c 15:20 16:02 42 SK KE
No7-3 12b24c 9:20 10:06 46 KE KE
No8-1 12b24c 10:25 11:07 42 KE KE
No8-2 12b24c 11:30 12:09 39 KE KE
No8-3 12b24c 13:45 14:19 34 ST KE
No9-1 12b24c 14:37 14:11 34 ST KE
No9-2 12b24c 15:30 16:05 35 ST KE
No9-3 12b25c 11:30 12:02 32 ST KE
No10-1 12b25c 15:35 16:09 34 ST TA
No10-2 12b25c 16:20 16:53 33 ST TA
No10-3 12b26c 9:45 10:30 45 SK TA
No11-1 12b25c 12:10 12:40 30 ST TA
No11-2 12b25c 13:45 14:20 35 ST TA
No11-3 12b25c 14:35 15:09 34 ST TA
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%"Q� c RQØ1 MNØ1 iSØ1¢C¦ k>+ �,m;Í
J5

No1-1 12b16c 8:45 9:38 53 SK TA
No1-2 12b16c 10:05 10:48 43 SK TA
No1-3 12b16c 11:10 11:51 41 SK TA
No2-1 12b15c 14:10 15:03 53 KE TA
No2-2 12b15c 15:40 16:33 53 KE ST
No2-3 12b15c 17:10 18:50 40 KE KE
No3-1 12b14c 15:00 15:43 43 KE ST
No3-2 12b15c 9:35 10:28 53 KE KE
No3-3 12b15c 11:15 11:58 47 KE TA
No4-1 12b13c 11:25 12:18 53 KE FJ
No4-2 12b13c 17:00 17:53 53 ST SY
No4-3 12b14c 9:00 9:53 53 KE ST
No5-1 12b18c 10:10 11:02 52 SK ST
No5-2 12b18c 11:25 12:24 49 SK ST
No5-3 12b19c 9:35 10:25 50 ST ST
No6-1 12b16c 13:10 14:00 50 SK ST
No6-2 12b16c 14:30 15:10 40 SK ST
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W
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L

L
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L1

15 15 F]�

<459586B:" ¤[��x7�N$O�?"

No W h L L1 g
1 15 120 120 90 15
2 30 120 120 90 15
3 45 120 120 90 15
4 60 120 120 90 15
5 30 105 120 90 15
6 30 120 120 45 15
7 30 120 120 60 15
8 30 120 120 75 15
9 30 120 120 105 15

10 15 120 120×150 135 15
11 30 120 120 90 0
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No W h L L1
1 15 120 120 75
2 30 120 120 75
3 45 120 120 75
4 60 120 120 75
5 30 105 120 75
6 30 120 120 90
7 30 120 120×150 135
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G * GEa *Ea G * GNoEa *NoEa
No1-1 14.7 11.5 No1-1 20 11
No1-2 15.3 12.4 No1-2 19 11.5
No1-3 16.5 13.5 No1-3 15.5 13.1
No2-1 13.6 13 No2-1 20.7 14
No2-2 14.8 11.4 No2-2 18.8 12.5
No2-3 15.5 13.4 No2-3 12.7 15.4
No3-1 14.8 12.5 No3-1 19.7 13.7
No3-2 16.5 15 No3-2 17.1 14.8
No3-3 14.4 12.8 No3-3 16.4 12.7
No4-1 14.2 13.9 No4-1 16.4 12.7
No4-2 13.6 12.5 No4-2 18.1 13.5
No4-3 12.6 11.8 No4-3 17.5 11.8
No5-1 14.2 14 No5-1 16.5 12.5
No5-2 13.8 14.2 No5-2 17 12.6
No5-3 14.2 12.5 No5-3 14.8 12.6
No6-1 14.5 13.5 No6-1 17.5 12.5
No6-2 16 14 No6-2 18 13.5
No6-3 15.5 14 No6-3 17.5 14
No7-1 25 13.5 No7-1 12.7 12
No7-2 17 14.5 No7-2 13.5 11.6
No7-3 12.8 12.6 No7-3 12.5 12
No8-1 17.5 12.6
No8-2 12.6 12.3
No8-3 12.7 12
No9-1 14.2 11.7
No9-2 14.7 11.5
No9-3 12.7 12.4
No10-1 12.5 10.8
No10-2 12.7 11.6
No10-3 12 11.4
No11-1 19.5 13
No11-2 17.1 12.5
No11-3 16.8 13.4

17.8 13.0

14.3 12.3

13.9 11.9

12.4 11.3

15.3 13.8 17.7 13.3

18.3 13.5 12.9 11.9

13.5 12.7 17.3 12.7

14.1 13.6 16.1 12.6

14.6 12.6 17.4 14.0

15.2 13.4 17.7 13.7

J1 ÓD�(%) J5 ÓD�(%)

15.5 12.5 18.2 11.9
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�9<P¡;iJ� L9¸i|�X�{10.47/'s'}�4 %̀"Q{13Q'�N}�41<
_CJB^�¥'P¥C�¡'s's�ó�^z4` 
! EaO}­}'p6O8IJ34r<J2<J3<J4%"Q}­8;I0<Py<Pu<Pmax}|¥4
�;<)y<)v<)u}|6�3IO}�4yr1C4` 
!

U<���ª!

! %"Q5r'���ª8<j3.4.2-67;%L9`9:<;Í:}|Y±'Lz<�J�}|Y±
'��1$Vyr1C4` 

728



19 

3459586:9" �U¥¦� Ea �¥¢��" x8N$O"

)*.�
£k� £¥� � £^m©� � ¨� � i¯� ¤k� ¤¥� ¤§�

m§G� sI­I� m§G sI­I� m§G� sI­I m§G sI­I m§G sI­I m§G sI­I� m§G� sI­I� m§G sI­I

¢(j!� )I:3� � )I)7� � !I(7� � )I):� � !I17� � )I!)� 13I)3� )I)7� )I7)� )I!"� )I)(2� )I!)� � )I)3:� � )I()� � )I)14� )I)1�

¢(j(� )I:3� � )I24� � !I17� � )I23� � !I4)� � )I1:� 4(I4"� )I!7� )I2:� )I11� )I)!1� )I1(� � )I)4!� � )I17� � )I)(!� )I11�

¢(j1� !I1(� � )I!!� � (I))� � )I()� � (I(2� � )I!7� 23I7!� )I23� )I3)� )I!7� )I)1(� )I1(� � )I!!:� � )I!7� � )I)27� )I(:�

¢(j2� !I(3� � )I(7� � !I2"� � )I)1� � !I:!� � )I!2� (7I(7� )I!2� )I37� )I!"� )I)23� )I11� � )I!!4� � )I!2� � )I)33� )I!1�

¢(j3� )I7:� � )I(2� � !I(3� � )I(2� � !I27� � )I!:� 23I"(� )I!"� )I23� )I)2� )I)!:� )I2(� � )I):7� � )I27� � )I)("� )I21�

¢(j4� )I""� � )I(3� � !I()� � )I(2� � !I11� � )I((� 13I2(� )I)7� )I4(� )I()� )I)(:� )I11� � )I)44� � )I2)� � )I)12� )I1(�

¢(j7� )I7)� � )I(2� � )I":� � )I!"� � !I!3� � )I((� 13I:7� )I1(� )I2"� )I!1� )I)(!� )I13� � )I)73� � )I(3� � )I)("� )I(:�

¢(j:� )I::� � )I((� � !I1!� � )I!:� � !I2:� � )I!4� 14I14� )I37� )I41� )I(2� )I)(:� )I23� � )I):3� � )I4!� � )I)2(� )I2(�

 
3459586:B" �U¥¦� Ea �¥¢��" x4N$O"

)*.�
£k� £¥� � £^m©� � ¨� � i¯� ¤k� ¤¥� ¤§�

m§G� sI­I� m§G sI­I� m§G� sI­I m§G sI­I m§G sI­I m§G sI­I� m§G� sI­I� m§G sI­I

¢1j!� )I:!� � )I(2� � !I!2� � )I!3� � !I(:� � )I!4� 27I17� )I1"� )I3!� )I((� )I)()� )I3:� � )I)7:� � )I4"� � )I)(7� )I27�

¢1j(� )I34� � )I!!� � )I:1� � )I)"� � )I":� � )I!)� 22I4)� )I12� )I21� )I)3� )I)!2� )I14� � )I)4:� � )I24� � )I)()� )I1:�

¢1j1� )I")� � )I)"� � !I11� � )I)(� � !I27� � )I)1� 7)I12� )I1)� )I17� )I1)� )I)!2� )I1)� � )I)"2� � )I1"� � )I)()� )I11�

¢1j2� )I:3� � )I)!� � !I!"� � )I):� � !I1:� � )I!)� 1!I2(� )I)7� )I14� )I)4� )I)(7� )I)7� � )I!7)� � )I!"� � )I)1:� )I!)�

¢1j3� )I34� � )I!2� � )I7"� � )I)3� � )I:"� � )I)3� ("I33� )I(2� )I33� )I12� )I)()� )I1(� � )I)74� � )I41� � )I)(:� )I1!�

¢1j4� )I41� � )I!2� � )I:4� � )I(1� � )I":� � )I(1� 2)I7:� )I1"� )I33� )I23� )I)!:� )I34� � )I)3:� � )I21� � )I)(1� )I13�

¢1j7� )I43� � )I)1� � )I77� � )I!!� � )I:"� � )I)7� 1(I!)� )I((� )I4(� )I(1� )I)(!� )I(!� � )I)3)� � )I33� � )I)(2� )I!1�

¢1j:� )I3!� � )I2)� � )I73� � )I1!� � )I:7� � )I()� 2)I71� )I14� )I34� )I14� )I)!1� )I(!� � )I)27� � )I2!� � )I)!"� )I!:�

¢1j"� )I44� � )I!3� � )I"1� � )I!!� � !I!2� � )I!1� 17I2(� )I27� )I32� )I("� )I)()� )I1"� � )I)73� � )I!7� � )I)("� )I3)�

¢1j!)� )I74� � )I(:� � !I(7� � )I(4� � !I2(� � )I(1� 1"I)3� )I)1� )I3!� )I!)� )I)()� )I(7� � )I)7"� � )I()� � )I)1(� )I(3�

 
3459586::" �U¥¦� Ea �¥¢��" x9N$O"

)*.�
£k� £¥� � £^m©� � ¨� � i¯� ¤k� ¤¥� ¤§�

m§G� sI­I� m§G sI­I� m§G� sI­I m§G sI­I m§G sI­I m§G sI­I� m§G� sI­I� m§G sI­I

¢2j!� )I44� � )I)3� � !I)1� � )I)2� � !I!"� � )I)3� 3)I:!� )I(3� )I2:� )I)"� )I)!2� )I((� � )I)33� � )I)7� � )I)(!� )I()�

¢2j(� )I7!� � )I("� � )I77� � )I(7� � )I"(� � )I(3� 73I((� )I)2� )I2)� )I2)� )I)):� )I(7� � )I)1!� � )I21� � )I)!)� )I(3�

¢2j1� )I")� � )I):� � !I3)� � )I!(� � !I44� � )I):� 43I!!� )I2!� )I2(� )I):� )I)!3� )I14� � )I):(� � )I((� � )I)(3� )I1(�

¢2j2� !I))� � )I!3� � !I37� � )I!3� � !I73� � )I!2� ::I71� )I13� )I22� )I11� )I)!1� )I3!� � )I)4)� � )I)4� � )I)()� )I2:�

¢2j3� )I2!� � )I44� � )I"3� � )I!2� � !I!!� � )I!1� 13I3)� )I14� )I37� )I!(� )I)!7� )I1:� � )I)4(� � )I24� � )I)1!� )I34�

¢2j4� )I73� � )I!2� � !I!2� � )I()� � !I(7� � )I(2� 4!I3(� )I22� )I4!� )I(4� )I)!3� )I37� � )I)2(� � )I3)� � )I)(!� )I27�

¢2j7� )I7(� � )I(!� � !I)4� � )I!7� � !I!2� � )I()� ("I"3� )I34� )I33� )I12� )I)(:� )I24� � )I)"1� � )I1!� � )I)2)� )I11�

!

! !

729



20 

3459586:A"

)*.� °±b²� )*.� °±b²� )*. °±b²�

¢(j!j!�
³vJ.w´µ�

¢1j!j!�
xy¶=zw³vw
{|9�

¢2j!j!
³vJ.w´µ�

¢(j!j(�
·¶=zw³vw{|9¸
³vJ.w´µ�

¢1j!j(�
xy¶}¹º»w³v
w´µ�

¢2j!j(
º»w³vw´µ�

¢(j!j1� ³vJ.w´µ� ¢1j!j1� ³vJ.w´µ� ¢2j!j1 ³vJ.w´µ�

¢(j(j!� ³vJ.w´µ� ¢1j(j!� ³vJ.w´µ� ¢2j(j! ³vJ.w´µ�

¢(j(j(� ³vJ.w´µ� ¢1j(j(� ³vJ.w´µ� ¢2j(j( ³vw¼}¹w´µ�

¢(j(j1� ·¶=zw³vw{|9� ¢1j(j1� ³vJ.w´µ� ¢2j(j1 ³vJ.w´µ�

¢(j1j!�
³vJ.w´µ�

¢1j1j!�
xy¶=zw³vw
{|9�

¢2j1j!
³vw½~¾��

¢(j1j(�
·¶=zw³vw{|9�

¢1j1j(�
xy¶=zw³vw
{|9�

¢2j1j(
³vw½~¾��

¢(j1j1�
·¶=zw³vw{|9�

¢1j1j1�
xy¶=zw³vw
{|9U³vJ.w´
µ�

¢2j1j1
³vw½~¾��

¢(j2j!�
·¶}¹º»w³vw´µ�

¢1j2j!�
8w���

¢2j2j!
³vw½~¾�#¿�
xyU��Àw¾��

¢(j2j(� ·¶=zw³vw{|9� ¢1j2j(� xy¶w��� ¢2j2j( ³vw¼}¹w�Á�

¢(j2j1�
·¶=zw³vw{|9�

¢1j2j1�
8w���

¢2j2j1
³vw½~¾�#¿�
xyU��Àw¾��

¢(j3j!�
·¶=zw³vw{|9¸
³vJ.w´µ�

¢1j3j!�
³vJ.w´µ�

¢2j3j!
³vJ.w´µ�

¢(j3j(�
·¶}¹¼�~Á¸·¶}
¹º»w³vw´µ�

¢1j3j(�
³vJ.w´µ�

¢2j3j(
³vw½~¾�#¿�
xyU��Àw¾��

¢(j3j1�
·¶}¹¼�~Á¸·¶}
¹º»w³vw´µ�

¢1j3j1�
xy¶}¹º»w³v
w´µ�

¢2j3j1
³vw½~¾�#¿�
xyU��Àw¾��

¢(j4j!� ³vJ.w´µ� ¢1j4j!� ³vJ.w´µ� ¢2j4j! ³vJ.w´µ�

¢(j4j(� ³vJ.w´µ� ¢1j4j(� ³vJ.w´µ� ¢2j4j( ³vw¼}¹w´µ�

¢(j4j1�
·¶=zw³vw{|9¸
³vJ.w´µ�

¢1j4j1�
³vJ.w´µ�

¢2j4j1
³vw¼}¹w´µ�

¢(j7j!�
·¶=zw³vw{|9¸
³vJ.w´µ�

¢1j7j!�
³vJ.w´µ�

¢2j7j!
³vw¼}¹w´µ�

¢(j7j(�
·¶}¹~Á¸³vJ.w
´µ�

¢1j7j(�
³vJ.w´µ�

¢2j7j(
³vw½~¾�#¿�
xyU��Àw¾��

¢(j7j1� ·¶=zw³vw{|9� ¢1j7j1� ³vJ.w´µ� ¢2j7j1 ³vJ.w´µ�

¢(j:j!�
·¶�8�¿�xy¸·¶
w´µ�

¢1j:j!�
³vJ.w´µ�

� �

¢(j:j(� ³vJ.w´µ� ¢1j:j(� ³vJ.w´µ� � �

¢(j:j1� ³vJ.w´µ� ¢1j:j1� ³vJ.w´µ� � �

� � ¢1j"j!� ³vJ.w´µ� � �

� � ¢1j"j(� ³vJ.w´µ� � �

� � ¢1j"j1� ³vJ.w´µ� � �

� � ¢1j!)j! ³vJ.w´µ� � �

� �
¢1j!)j(

xy¶=zw³vw
{|9� � �

� � ¢1j!)j1 ³vJ.w´µ� � �

!

730
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3.4.2-68 3.4.2-179
E70  

  

 

3.4.2-180 3.4.2-71

 

80% δ
30mm δ

 

δ = D1+D2
2   D3+D4

2  

Di D.T.i  
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2 

3.4.2-69 P-δ 3.4.2-181 Py Pu 95%
K 50%  

 

 

3.4.2-182
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e 3.4.2-183
 

3.4.2-70 3.4.2-184
E70  
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4 

3.4.2-185 3.4.2-73

 

80%
δ 30mm
δ  

δ = D1+D2
2   D3+D4

2  

Di D.T.i  

 

3.4.2-74 P-δ 3.4.2-186
Py Pu 95% K 50%
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e 3.4.2-187 Py Pu
K
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h 3.4.2-188 Py
Pu K  
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3.4.2-72 3.4.2-190
E70

 
 

 
 
 
 
 
 
 
 
 

 

3.4.2-191 3.4.2-75

 

80% δ 30mm
δ

 

δ = D1+D2
2   D3+D4

2  

Di D.T.i  
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3.4.2-73 P-δ 3.4.2-192 1 - 2 Py Pu 95%
K 50%  
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e 3.4.2-193 Py Pu
K
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L 3.4.2-195 3.4.2-196 3.4.2-195
120mm Py Pu K

3.4.2-196 150mm Py,Pu K
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3.4.2-74 3.4.2-198

E70  
 

 

3.4.2-21 3.4.2-77

 

80% δ 30mm
δ

 

δ = D1+D2
2   D3+D4

2  

Di D.T.i  
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13 

 

3.4.2-78 P-δ 3.4.2-200 1 - 2 Py Pu 95%
K 50%  
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e 3.4.2-201 Py Pu
K  
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K 90
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3.4.2-203
Py Pu K
2  

3.4.2-76 3.4.2-204

E70  
 

 

3.4.2-205 3.4.2-79

 

80% δ 30mm
δ

 

δ = D1+D2
2   D3+D4

2  

Di D.T.i  
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16 

 

3.4.2-77 P-δ 3.4.2-206 1 - 2 Py Pu 95%
K 50%  
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h 3.4.2-207 Py Pu
K  
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1 

3.4.2-208 209 3.4.2-78 79
3.4.2-210 3.4.2-81

 

 

No. e H L    No. e H L  
1 15 120 300  6  1 15 180 300 3 
2 15 180 300  6  2 30 180 300 3 
3 15 240 300  6  3 45 180 300 3 
4 15 300 300  6  4 30 300 300 3 
5 30 180 300  6  5 30 180 450 3 
6 45 180 300  6   
7 60 180 300  6   
8 15 180 180  6   
9 15 180 450  6   

10 30 300 600  3   
11 15 180 300 15 3   
12 15 180 300 24 3   
13 15 180 300 15 3   
14 15 180 300 24 3   
15 15 180 450 15 3   
16 15 180 180 15 3   
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2 

   

 

3.4.2-211 217 D1 3.4.2-218 222 D2 ch1
-  
D1  

 

 

 

 

θ θ θ

θ θ θ

θ θ θ

θ θ θ
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D2  

 

  

 

θ θ θ

θ

θ θ θ

θ θ
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4 

3.4.2-80 -81  
 

 

μ μ

μ μ

μ μ

μ μ

μ
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5 

 
 

3.4.2-82 -83  
 

μ μ

μ μ

μ μ

μ μ

μ μ

μ

μ
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6 

 Mmax K My Mu μ e H L  
D1-01 4.8  1151.0  2.9  4.5  1.95  15 120 300  
D1-02 10.1  3922.0  6.0  9.4  1.80  15 180 300  
D1-03 15.3  7404.0  8.9  14.1  2.64  15 240 300  
D1-04 24.7  10685.9  16.6  23.2  1.93  15 300 300  
D1-05 10.3  3881.3  6.5  9.5  1.45  30 180 300  
D1-06 10.4  3278.9  6.5  9.7  1.44  45 180 300  
D1-07 8.3  3126.0  5.2  6.7  1.96  60 180 300  
D1-08 7.7  3251.2  5.3  6.4  1.75  15 180 180  
D1-09 12.3  3892.4  7.5  11.3  4.16  15 180 450  
D1-10 20.9  6942.5  19.0  26.5  1.62  30 300 600  
D1-11 9.5  2674.8  7.7  9.0  1.6  15 180 300 □15 
D1-12 8.7  2432.5  7.0  8.4  1.3  15 180 300 □24 
D1-13 8.4  2495.5  5.3  8.0  1.2  15 180 300 φ15 
D1-14 8.0  2521.0  2.3  7.6  1.3  15 180 300 φ24 
D1-15 12.4  3156.7  8.5  11.6  1.7  15 180 450 □15 
D1-16 6.1  2474.1  3.7  6.3  1.1  15 180 180 □15 

 

 Mmax K My Mu μ e H L 
D2-1 9.0  2106.5  5.8  8.0  1.6  15 180 300 
D2-2 8.7  2482.0  5.1  7.8  1.7  30 180 300 
D2-3 10.1  2716.9  6.4  9.1  2.8  45 180 300 
D2-4 26.7  10535.5  15.3  24.3  1.4  30 300 300 
D2-5 16.1  3252.2  7.6  13.5  1.9  30 180 450 

 
 
 
 
 

3.4.2-82 88 D1 3.4.2-89 93 D2
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3.4.2-87
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’

3.4.2-232 3.4.2-84
30mm 3.4.2-233

 

 

3.4.2-234 237 ch1 ch2 -  

  

   

δ δ

δ δ

No.  d  
1  15 6 
2  24 6 
3  15 6 
4  24 6 
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9 

3.4.2-85 3.4.2-86  

 
 
 
 
 
 
 
 
 
 
 
 
 

 Mmax K My Mu μ 
d'1-1 11.1 2.1 6.2 9.6 4.89 
d'1-2 19.2 3.0 11.5 16.3 5.84 
d'1-3 13.3 1.7 6.7 11.3 5.36 
d'1-4 21.0 2.5 11.1 16.9 4.98 

 

3.4.2-94 97  

         

         

1
  

μ μ

μ μ
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10 

3.4.2-238 -239 3.4.2-87 -88
3.4.2-240 3.4.2- 

241

        

No. H he a   No. he a  
1 120 60 15 6  1 30 15 6 
2 180 90 15 6  2 45 15 6 
3 240 120 15 6  3 60 15 6 
4 300 150 15 6  4 75 15 6 
5 180 30 15 6  5 90 15 6 
6 180 60 15 6  6 90 30 6 
7 180 90 30 6   
8 180 120 30 6      
9 180 150 30 6      

10 180 90 15 6      
11 180 90 45 6      
12 180 90 60 6      
13 180 90 75 6      
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3.4.2-232 -245 E1 {(ch3-ch1)+(ch4-ch2)}/2 3.4.2 
-246 -251 E2 ch1 ch4 - -

3.4.2-89 3.4.2-90  
 

E1  

   

   

   

   

  

 

δ δ δ

δ δ δ

δ δ δ

δ δ δ

δ
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12 

 
 

No. H he a  
1 120 60 15 13.13 
2 180 90 15 13.50 
3 240 120 15 9.22 
4 300 150 15 21.99 
5 180 30 15 7.06 
6 180 60 15 12.18 
7 180 90 30 20.12 
8 180 120 30 16.86 
9 180 150 30  

10 180 90 15 10.09 
11 180 90 45 19.46 
12 180 90 60 21.40 
13 180 90 75 17.23 
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13 

E2  

   

   

 

3.4.2-98 -110 E1 3.4.2-111 -116 E2
 
E1  

     

     

     

δ δ δ

δ δ δ
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E2  
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No. e L h
1 7.5 120 120
2 15 150 120
3 7.5 150 120
4 7.5 180 120
5 7.5 150 180
6 7.5 150 240
7 7.5 150 300

No. e L h
1 7.5 120 120
2 15 150 120
3 7.5 150 120
4 7.5 180 120
5 7.5 150 180

1 2 3 J� 1 2 3 J�
B1-1 0.51 0.52 0.54 0.52 0.52 0.55 0.53 0.53
B1-2 0.52 0.52 0.54 0.53 0.52 0.50 0.53 0.52
B1-3 0.47 0.45 0.47 0.46 0.47 0.46 0.48 0.47
B1-4 0.49 0.49 0.41 0.46 0.48 0.41 0.42 0.43
B1-5 0.43 0.47 0.47 0.46 0.45 0.44 0.47 0.45
B1-6 0.43 0.43 0.43 0.43 0.44 0.43 0.44 0.44
B1-7 0.48 0.41 0.42 0.44 0.45 0.47 0.42 0.44
B2-1 0.45 0.47 0.48 0.47 0.45 0.47 0.47 0.47
B2-2 0.47 0.48 0.41 0.45 0.46 0.42 0.41 0.43
B2-3 0.46 0.46 0.51 0.47 0.46 0.49 0.50 0.48
B2-4 0.37 0.39 0.43 0.40 0.36 0.42 0.43 0.40
B2-5 0.47 0.47 0.45 0.46 0.46 0.46 0.46 0.46

�
�
�
�
�

�
�
�
�
�

�� ��

1 2 3 J� 1 2 3 J�
B1-1 21.5 21.8 24.4 22.6 20.7 23.0 22.2 22.0
B1-2 44.4 26.1 31.3 33.9 18.6 17.4 18.7 18.2
B1-3 18.4 19.5 23.5 20.5 17.6 18.1 20.8 18.9
B1-4 20.9 21.4 23.4 21.9 20.1 19.0 21.7 20.3
B1-5 16.0 16.2 16.3 16.1 16.2 15.5 16.0 15.9
B1-6 15.9 15.5 16.4 15.9 15.7 16.5 15.7 16.0
B1-7 18.9 19.7 18.6 19.1 18.9 19.1 17.9 18.6
B2-1 22.6 23.1 23.5 23.1 23.0 21.1 22.2 22.1
B2-2 22.8 22.2 20.7 21.9 22.2 20.3 19.6 20.7
B2-3 20.5 21.1 20.3 20.6 20.5 20.5 20.1 20.4
B2-4 19.1 19.4 22.8 20.4 19.2 22.6 23.1 21.6
B2-5 17.7 17.9 17.6 17.8 17.7 17.3 16.7 17.2
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! q3.4.2-265;k/�!¼[r�P5>r'T�8%3 �̀9<þÉ6,=fg%tuÔo(Á¬ÿ

;Z4u°OsÍ$L9`abo�jL<r�P5>r'�T|��JÍ^zCV`yz|<abo
�jL<1M�VrpÉ':[@��1Aã}�41<abo�jL<1P¥ÜC4r<Y'�5%C}
'��1Aã;CJ<5>1�kLCV9:rG�^z4`µ:Vjh<|�P5>¿'=>|P¥
Ü<µ:Vjh<1P¥ÜC4;´\]<�P5>s�kL]V4`L_L<µ:Vjh<1240mmr
300mm'¨g'�P5>;|<AãCB|Í^zC_\9`yz|<µ:V1P¥ÜC4r<Y'
�5%C'kÆÊ�10ÜCJ<pÉr@É}!6);fL]V]�>8*6}¥4%C'FL1

h=240mmrh=300mmr}B1C_\99:}|CV_rG�^z4`Y'�5'�je<;�V]
|<´ª'7.5mm'2w'15mm;L96-1<ª«'�P5>'/H1Í^z9`yz|<´ª
'e=7.5mm'¨g;|<@É}Y'�5rf34%C':J;Í1Í^z9';(L<2w'
e=15mm}|:J;Í1Í^zC_\9yr_^<pÉr@Ér'1}*6�z9�>1P¥_\
99:rG�^z4`u°O|<efÐr'R�^�87000N/mm2<�½N�817.7N/mm2<:

[@N�81.8N/mm2rL9¨g}�J<hâ�{CsGH�z]V4 ì�!"O'�æOr3B

�}�J<!"�N'�r8r^�]V4rV�4` 
! q3.4.2-266;k/�!¼[rg�F6r'T�8%3`yy}g�F6|<0.1Pmax'Ùr
0.4Pmax'Ù8K4'`'�¥rL9`B^�¥1P¥V9:<k/�!¼[rg�F6r'T�
|µÍÚzCV1<Y'�5�je<;�V]|<P¥V6Og�F61tV�r1�4 g̀�F6;

TL]s<u°O|!"O'i��æOB�}�4` 
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jk<!"iS!
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�}�J<G'¬r*':V|Vzzs120mm}�4`k/�!¼['%"Q|3Qz�rL9  ̀
 
jr<%"Q8Z�k>Ð-!

! q3.4.2-267;%"Qq8%3`G8Z�*|�G<�|¨�#¨}�4`G|<q3.4.2-268'Z
-;<Q4']17mm'Z;M16'ºp?S8KL]vÀ;oÒL<*|]21mm'Z;3}m�
8KL]vÀrf'L<ñD>82TL9`*'Q8;|1Yz��#u¢CDP-100M¦8ÚJ¤
�<G'*1ÚJ¤Ü8r�(8'Fr'�(�#8~ÒL9` 
! j3.4.2-94;��Y%"Q'/�!¼[{x8%3`*'+�jW<|30mm1´ª}�J15mm
r45mm8tÒL9`*1G;(4r�jL1<|90mm8´ªrL<60mmr105mm8tÒL<u6
mÌrL9`j3.4.2-95|%"Q'��8Z�ÓD�}�4`G'��|0.39>0.47<*'��|
0.33>0.46}�J<ÓD�|15%>20%B�}�\9` 
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! q3.4.2-269;��Y%"Q'T|§�#T�8%3`�#|<*;ÚJ¤�92Y'�#u'E
arL9`T|12kNB�}�#1yI|I:<10mm>30mmB�}�P5>rCJ<Ñ'Õ|
cR_;T|1h�L9`�M)C���#|<j3.4.2-96;%3Z-;<Y%':[@��¢.

No. W h L L1
1 15 120 120 90
2 30 120 120 90
3 45 120 120 90
4 30 120 120 45
5 30 120 120 60
6 30 120 120 105

1 2 3 J� 1 2 3 J� 1 2 3 J� 1 2 3 J�
I1-1 0.40 0.39 0.46 0.42 0.34 0.37 0.36 0.35 0.44 0.39 0.46 0.43 0.58 0.49 0.62 0.56
I1-2 0.40 0.40 0.47 0.42 0.36 0.37 0.33 0.36 0.40 0.54 0.41 0.45 0.55 0.52 0.52 0.53
I1-3 0.40 0.39 0.46 0.42 0.39 0.43 0.40 0.41 0.39 0.41 0.41 0.40 0.51 0.52 0.50 0.51
I1-4 0.47 0.43 0.46 0.45 0.46 0.38 0.36 0.40 0.46 0.48 0.45 0.46 0.43 0.46 0.46 0.45
I1-5 0.47 0.42 0.46 0.45 0.46 0.38 0.36 0.40 0.39 0.46 0.50 0.45 0.47 0.46 0.56 0.50
I1-6 0.47 0.42 0.47 0.45 0.36 0.39 0.39 0.38 0.47 0.45 0.45 0.46 0.52 0.45 0.50 0.49

¤@ ¤Hp ¥

1 2 3 J� 1 2 3 J� 1 2 3 J� 1 2 3 J�
I1-1 17.0 19.5 19.1 18.5 14.0 13.9 14.6 14.1 12.9 14.5 15.5 14.3 13.8 14.3 14.5 14.2
I1-2 18.2 19.2 17.4 18.3 15.0 15.4 15.0 15.1 14.6 15.5 15.7 15.3 14.4 15.5 14.3 14.7
I1-3 16.7 18.9 17.9 17.8 14.5 15.3 14.5 14.8 14.4 14.8 14.8 14.7 13.5 14.9 14.0 14.2
I1-4 19.1 19.5 17.0 18.6 15.4 16.3 15.6 15.8 14.5 14.9 14.6 14.7 12.9 13.8 13.4 13.4
I1-5 16.5 18.3 16.6 17.1 15.0 14.8 14.6 14.8 14.4 14.0 13.9 14.1 13.5 13.7 13.6 13.6
I1-6 17.3 18.1 15.8 17.0 14.6 14.9 14.4 14.6 14.7 14.4 14.2 14.4 13.4 13.4 13.9 13.6

¤Hp ¥ ¤@
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! q3.4.2-270;*'+�jW<8Z�*1G;(4r�jL1<r�P5>r'T�8%3`*'+�
jW<r�P5>r|IkT�;�4rV�4`�9<*1G;(4r�jL1<r�P5>r'T�s
IkT�;®V1<L1=60mmr90mm'B|Aã}|C_\9` 
! q3.4.2-271|k/�!¼[rg�F6r'T�8%3`g�F6|<0.1Pmax'Ùr0.4Pmax
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! G§`�µ'oY±9:,mde'G;�ø34%µ¢7�<Gr"3¦8oÒL<`�µ;�

ø34%µ¢7�<`�µr"3¦;eÂCñD>82T34!"8[\9`%"Q'/�!¼[

|<G'¬<67'o�<9:':V8Z�67'+�}�4`k/�!¼['%"Q|3Qz�
rL9` 
 
jr<%"Q8Z�k>Ð-!

! q3.4.2-272;%"Qq8%3 G̀8Z�`�µ|�G<9:|¨�#¨}�4 G̀|<q3.4.2-273
'Z-;<Q4']17mm'Z;M16'ºp?S8KL]vÀ;oÒL<`�µ|]21mm'Z;
3}m�8KL]vÀrf'L<ñD>82TL9`̀ �µ'Q8;|1Yz��#u¢CDP-100M¦
8ÚJ¤�<G'`�µ1ÚJ¤Ü8r�(8'Fr'�(�#8~ÒL9` 
! j3.4.2-97;oY±9:,m%"Q'/�!¼[{x8%3`G'¬jh<|120mm<67'o�
jl<|120mm<9:':Vjd1<|15mm<67'+�jD<|30mm1´ª}�4`G'¬jh<|
150mm<67'o�jl<|75mmr105mm<9:':Vjd1<|30mm<67'+�jD<|24mmr
36mm'/�!¼[8tÒL<u7mÌrL9`j3.4.2-98|%"Q'��8Z�ÓD�}�4`G
'��|0.39>0.53<`�µ'��|0.36>0.53}�J<ÓD�|13%>20%B�}�\9` 
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! q3.4.2-274;oY±9:,m%"Q'T|§�#T�8%3`�#|<*;ÚJ¤�92Y'�
#u'EarL9`$Ü'%"Q}|<�z9:;P���1yI]5>1{Ø);h�341<

Ñ'Õ<þ¿ÿ�;C\99:167r67Zr'f³F;ñ¥;�z]V¥<9:167'jF;

:J;ÍC1^pq>1yI49:<5>1¬/HL]<671ôº;ñ��4�}<10kNB�

No. W h l d1 D
1 120 120 120 15 30
2 150 120 120 15 30
3 120 120 105 15 30
4 120 120 75 15 30
5 120 120 120 30 30
6 120 120 120 15 36
7 120 120 120 15 24

1 2 3 J� 1 2 3 J� 1 2 3 J�
I2-1 0.45 0.49 0.46 0.47 0.41 0.51 0.50 0.48 1.01 0.92 0.90 0.94
I2-2 0.39 0.41 0.44 0.41 0.41 0.41 0.41 0.41 0.93 1.03 0.92 0.96
I2-3 0.46 0.45 0.52 0.47 0.53 0.45 0.41 0.46 1.04 0.93 0.98 0.99
I2-4 0.44 0.43 0.49 0.46 0.38 0.46 0.36 0.40 1.02 1.02 1.02 1.02
I2-5 0.47 0.46 0.48 0.47 0.48 0.41 0.44 0.45 0.77 0.77 0.73 0.76
I2-6 0.48 0.50 0.44 0.47 0.40 0.48 0.40 0.43 1.01 0.89 0.90 0.93
I2-7 0.53 0.49 0.53 0.52 0.51 0.37 0.48 0.45 0.94 0.94 0.91 0.93

p ¦T§ ¨

1 2 3 J� 1 2 3 J� 1 2 3 J�
I2-1 18.4 20.0 18.1 18.8 13.8 14.7 14.0 14.1 12.7 10.3 12.0 11.7
I2-2 15.4 15.5 16.6 15.8 14.1 14.1 14.0 14.1 12.2 12.4 11.9 12.2
I2-3 16.9 17.5 18.3 17.6 14.8 13.9 13.8 14.2 12.6 12.5 12.5 12.5
I2-4 16.3 17.8 16.7 16.9 13.2 13.9 13.6 13.5 12.0 11.7 12.0 11.9
I2-5 17.0 18.0 15.5 16.8 13.7 13.8 13.6 13.7 11.7 11.9 12.0 11.8
I2-6 17.8 17.9 18.4 18.1 13.9 13.6 14.2 13.9 12.4 12.7 12.4 12.5
I2-7 16.7 17.7 18.5 17.6 12.9 13.3 14.2 13.5 12.4 12.3 12.5 12.4

¨p ¦T§
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! q3.4.2-277;%"Qq8%3`G8Z�hY|�G<;:|¨�#¨}�4`�9<q3.4.2-278
;k>Ð-8Z��#u~#�8%3`hY|Q4}vÀ;oÒL<G']21mm'Z;3}'m
�8KL]vÀrf'L<hY_^ñ¥�ÜZ-;ñD>82TL9`GrhYr'�(�#|<

G'Q8;1Yz�ÚJ¤�9�#u¢SDP-50C¦}~ÒL9`j3.4.2-100;oY±;Í:,m%
"Q'/�!¼['{x8%3`hY'¬|120mm<;:|15mm4<67'+�|30m825r
L]V4`C8<;:'#�;�V]|<;:'�41hY'Tr{�L]8J<25'%"Q'

¨g|<:'��1hY'TZJ7.5mm/4¶J}�4`´\]<67'4gh|60mmrC4`
§:'¨g|<:'��_^'4gh14:r3I60mmrL9`j3.4.2-101;��8Z�ÓD�
'{x8%3`G'��|0.37>0.56<hY'��|0.36>0.50}�\9`ÓD�|<i�13%>
20%}�\9` 
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<4595868AA" Pk³LMN89N$O""

 

 
<4595868AT" $11}��\,ZP"Zo""

 
34595867==" Pk³LMN89N$O.�H�FG^_"

!

 
No. W h d D
1 120 120 154 30
2 150 120 154 30
3 120 120 184 30
4 120 120 15§ 30
5 120 120 18§ 30
6 120 120 154 36
7 120 120 154 24
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34595867=7" Pk³LMN89N$O.R-��\\t]^_"

�s�"R-"6aSdD47""

 
�u�"\t]"�T�"

 
 
js<!"�N!

! q3.4.2-279;T|§�#T�8%3`�#|<2Y'�#u;Z4~ÒO'Ea}<GrhY�
4r'�(�#}�4`�#12>3mmB�};:'P���1yI<Ñ'ÕF61h�34s'
'5>|�^;/HL<6r[O'%"Q}.03.4.2-120ja<;%3Z-C<67':[@��1
yI9`.03.4.2-120jb<|<!"Õ';:'{k}<P���'yI9Õ<67':[@��1
yI4�};<:[@��1yI]V4`�9<:'¬118mm'¨g;|<.03.4.2-120jc<;
%3Z-C<hY'�KsÍ^z9`j3.4.2-102;<���#'{x8%3` 
 

1 2 3 J� 1 2 3 J� 1 2 3 J�
I3-1 0.39 0.37 0.41 0.39 0.36 0.46 0.45 0.43 0.74 0.60 0.66 0.66
I3-2 0.41 0.42 0.41 0.42 0.40 0.45 0.47 0.44 0.88 0.83 0.89 0.87
I3-3 0.39 0.40 0.43 0.41 0.38 0.49 0.48 0.45 0.88 0.88 0.80 0.85
I3-4 0.40 0.39 0.44 0.41 0.38 0.47 0.44 0.43 0.68 0.65 0.67 0.67
I3-5 0.39 0.37 0.50 0.42 0.42 0.48 0.48 0.46 0.84 0.52 0.70 0.69
I3-6 0.39 0.42 0.50 0.44 0.43 0.49 0.50 0.47 0.68 0.70 0.69 0.69
I3-7 0.39 0.42 0.56 0.45 0.44 0.50 0.47 0.47 0.90 0.91 0.92 0.91

�¨p °M

1 2 3 J� 1 2 3 J� 1 2 3 J�
I3-1 13.4 13.2 13.4 13.3 14.4 16.9 15.8 15.7 11.0 11.6 11.9 11.5
I3-2 13.6 13.5 13.4 13.5 15.8 15.9 15.9 15.9 12.3 12.4 12.2 12.3
I3-3 16.1 16.1 19.8 17.3 18.5 20.2 20.7 19.8 13.6 13.6 16.7 14.6
I3-4 13.4 13.2 13.4 13.3 15.6 16.2 15.9 15.9 11.9 11.8 10.8 11.5
I3-5 13.6 13.5 13.5 13.5 15.0 15.8 15.4 15.4 12.0 11.9 11.8 11.9
I3-6 13.6 13.8 13.8 13.7 14.9 16.1 15.8 15.6 12.1 12.0 12.3 12.1
I3-7 15.9 16.3 17.2 16.5 17.4 19.0 18.9 18.4 14.0 14.3 14.9 14.4

�¨p °M

778



18 

 

 

 
<4595868A@" Pk³LMN89N$O.is`,Zwl"

 

)

3

!)

!3

()

) !) () 1) 2)

6�o^^q

�
V
oF
X
q

!j!
!j(
!j1

)

3

!)

!3

()

) !) () 1) 2)

6�o^^q

�
V
oF
X
q

(j!
(j(
(j1

)

3

!)

!3

()

) !) () 1) 2)

6�o^^q

�
V
oF
X
q

1j!
1j(
1j1

)

3

!)

!3

()

) !) () 1) 2)

6�o^^q

�
V
oF
X
q

2j!
2j(
2j1

)

3

!)

!3

()

) !) () 1) 2)

6�o^^q

�
V
oF
X
q

3j!
3j(
3j1

)

3

!)

!3

()

) !) () 1) 2)

6�o^^q

�
V
oF
X
q

4j!
4j(
4j1

)

3

!)

!3

()

) !) () 1) 2)

6�o^^q

�
V
oF
X
q

7j!
7j(
7j1

779



19 

! ! ! !  
�s�"./0��±�·~JK" �u�"j[��f./0,-_~LN"

 

 
�d�"´�±�·~B9"

']45958678=" #$f.��)%"

 
34595867=8" PJK���N$O.��-y^_"

 
 
!

!

!

!

!

!
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!

!

!

!

jt<�N'G�!

! q3.4.2-280|<hY'¬jW<<67'+�jD<8Z�;:'¬jd<r�P5>r'T�}�4`
�9<þÉ6,=fg%tuÔo(Á¬ÿ;Z4u°OsÍ$L9 h̀Y'¬jW<1P¥ÜC4r6
7'4ghsP¥ÜCJ<�P5>;s=>34rG�^z91<EaO}IJ34rAãCB}

|CV`67'+�'&V;�V]s<�P5>;|AãCBrC\]jz]VCV`:'�¡r

¬;�V]<15mm'§:|3I¬'4:ZJ�P5>|hÜC\91<18mm'§:|3I¬'
4:r'1;AãCB|yIC_\9`���#Rµ¶N�sGHL<��C#$10SrG�^

z4`u°;OL]|<�G'efÐr'R�^�87000N/mm2<:[@N�81.8N/mm2<ef

1 2 3 �$���#

I3-1 ¨%±²
�³©ª%���

¨%±²
�³©ª%���

¨%±²
³©ª%���

¨%±²
³©ª%���

I3-2 ¨%±²
�³©ª%���

¨%±²
�³¨%���

¨%±²
³©ª%���

¨%±²
³©ª%���

I3-3 ¨%±²
�³°M%®´

67':[@ ¨%±²
³©ª%���

¨%±²
³©ª%���

I3-4 ¨%±²
�³©ª%���

¨%±²
�³©ª%���

¨%±²
³¨%���

¨%±²
³©ª%���

I3-5 67':[@ ¨%±²
�³©ª%���

67':[@ ©ª%���

I3-6 ¨%±²
�³©ª%���

¨%±²
�³©ª%���

¨%±²
³¨%���

¨%±²
³©ª%���

I3-7 67':[@ ¨%±²
�³©ª%���

¨%±²
³©ª%���

¨%±²
³©ª%���
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Ðr8Z�ef'sÐr'F�$��>�819.4N/mm2r9.7N/mm2rL<;:;�V]|<!~

L9��0.76_^µ¶Ò{8�:9`u°O|<!"}/^z9�P5>'i�1/2}�J<$�5
>;®VOrG�^z4` 
! q3.4.2-281|<k/�!¼[rg�F6r'T�}�4`g�F6|<0.1Pmax'Ùr0.4Pmax
'Ù8K4'`'�¥rL9`hY'¬jW<1P¥Vrg�F61RRtV�r}�41<67'
+�jD<R;:'¬jd<'&V'=>|Í^zCV ù°;Z4g�F6|<!"O;I0]_CJ

'AM#$}�4Z-;Í�41<u°;Z4g�F6|<U¼r$�5>'Ùr'�`F6}�

4yr8GH34r<P�CAM#$}|CVrG�^z4` 
 

 
<4595868T=" ¨�H�FG3z8§13.wl"

6"4�N�'±¥¨N$O.z8§1v,4&N�'±¥N$O.z8§1v`44O.uXv"

$4P��7"

 

 
<4595868T7" ¨�H�FG3ÆÇ��3.wl"

6"4�N�'±¥¨N$O.z8§1v,4&N�'±¥N$O.z8§1v`44O.uXv"

$4P��7"

 
�<oY±�J��:! ñD¢R\¦!

jk<!"iS!

! G§`�µ'oY±�J��:de'G;�ø34%µ¢7�<Gr"3¦8oÒL<`�µ;

�ø34%µ¢7�<`�µr"3¦;eÂCñD>82T34!"8[\9`%"Q'/�!¼

[|<G'¬<`�µ':V<67',J;Í_^n8'·gh8Z�67'+�}�4`k/�

!¼['%"Q|3Qz�rL9` 
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jr<%"Q8Z�k>Ð-!

! q3.4.2-282;%"Qq8%3`G8Z�`�µ|�G<�|¨�#¨rL9`G|<q3.4.2-283
'Z-;<Q4']17mm'Z;M16'ºp?S8KL]vÀ;oÒL<`�µ|]21mm'Z;
3}m�8KL]vÀrf'L<ñD>82TL9`̀ �µ'Q8;|1Yz��#u¢CDP-100M¦
8ÚJ¤�<G'`�µ1ÚJ¤Ü8r�(8'Fr'�(�#8~ÒL9` 
! j3.4.2-103;oY±�J��:%"Q'/�!¼[{x8%3 G̀'¬jw<|120mm<̀ �µ'

:Vjh<|120mm<67',J;Í_^n8'·ghje<|6mm<67'+�jD<|30mm1´ª
}�4`G'¬jw<|150mm<`�µ':Vjh<|180mm¢150mmsu'�z]V91<k\9
l-}}½�z9¦<67',J;Í_^n8'·ghje<|3mmr9mm<67'+�jD<|24mm
r36mm'/�!¼[8tÒL<u8mÌrL9 j̀3.4.2-104|%"Q'��8Z�ÓD�}�4`
G'��|0.37>0.50<`�µ'��|0.36>0.50}�J<ÓD�|15%>17%B�}�\9` 
 

 
<4595868T8" Pk³´h§µXN$O"

 

 
<4595868T4" $11}��\,ZP"Zo""
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34595867=4" Pk³´h§µXN$O.�H�FG^_"

 
 

34595867=9" Pk³´h§µXN$O.R-��\\t]^_"

�s�"R-"6aSdD47"

 
"

�u�"\t]"�T�"

 
 
js<!"�N!

! q3.4.2-284;T|§�#T�8%3`�#|<2Y'�#u;Z4~ÒO'Ea}<GrhY�
4r'�(�#}�4`67167Z_^��L3�}<�|67',J;Í;(\9����4

yr|C_\9`67'8F;|:J;Í1yI<67167Z_^��L3O;|<67Z'·

;|�z1yI9`�;|AãC'(|CÜ<67167Z8K4O;V:^z9yr}<ª«P

1J1yI9�s�\9`j3.4.2-105;<���#'{x8%3`.03.4.2-121|<%"MNÕ'
k%''(¡×}�4` 
 

No. W h e l D
1 120 120 6 60 30
2 150 120 6 75 30
3 120 150 6 60 30
4 120 180 6 60 30
5 120 120 3 60 30
6 120 120 9 60 30
7 120 120 6 60 36
8 120 120 6 60 24

1 2 3 J� 1 2 3 J� 1 2 3 J� 1 2 3 J�
I1-1 0.39 0.44 0.37 0.40 0.44 0.40 0.41 0.42 0.78 0.82 0.81 0.80 0.84 0.82 0.85 0.84
I1-2 0.45 0.47 0.46 0.46 0.40 0.36 0.45 0.40 0.82 0.78 0.78 0.80 0.77 0.81 0.79 0.79
I1-3 0.50 0.47 0.43 0.47 0.41 0.40 0.40 0.41 0.83 0.86 0.79 0.83 0.82 0.84 0.82 0.82
I1-4 0.50 0.42 0.42 0.45 0.46 0.45 0.46 0.46 0.79 0.81 0.87 0.83 0.82 0.82 0.85 0.83
I1-5 0.39 0.44 0.38 0.40 0.46 0.40 0.42 0.43 0.87 0.85 0.88 0.87 0.91 0.92 0.96 0.93
I1-6 0.39 0.44 0.38 0.40 0.47 0.42 0.42 0.44 0.82 0.79 0.82 0.81 0.82 0.81 0.85 0.83
I1-7 0.40 0.44 0.45 0.43 0.50 0.42 0.43 0.45 0.85 0.87 0.78 0.83 0.90 0.84 0.82 0.85
I1-8 0.40 0.45 0.40 0.42 0.50 0.41 0.40 0.44 0.91 0.87 0.83 0.87 0.90 0.83 0.83 0.86

p ¦T§ ¤@ ¤H

1 2 3 J� 1 2 3 J� 1 2 3 J� 1 2 3 J�
I1-1 15.5 16.0 15.7 15.7 15.0 15.1 14.9 15.0 14.0 14.2 13.4 13.9 13.7 13.3 13.6 13.5
I1-2 16.4 17.2 16.9 16.9 15.2 14.8 14.2 14.7 13.6 13.3 13.1 13.3 13.6 13.3 13.3 13.4
I1-3 16.5 16.3 17.1 16.7 14.6 14.9 14.7 14.7 13.1 13.0 13.8 13.3 12.4 12.6 13.3 12.8
I1-4 15.6 16.4 16.1 16.0 13.9 13.9 13.7 13.8 12.8 12.5 13.0 12.8 12.3 12.4 13.3 12.7
I1-5 15.4 17.1 16.7 16.4 14.9 14.8 15.0 14.9 13.5 12.6 13.6 13.3 12.9 12.8 12.1 12.6
I1-6 17.6 17.5 17.2 17.4 24.8 15.3 6.8 15.6 13.5 13.3 13.5 13.4 13.4 12.9 14.4 13.6
I1-7 17.1 17.4 16.7 17.1 15.4 15.2 15.2 15.3 12.3 12.8 13.6 12.9 13.7 13.2 12.7 13.2
I1-8 17.3 16.0 17.4 16.9 14.8 14.1 14.4 14.4 13.4 13.0 12.8 13.1 12.4 13.5 12.4 12.7

p ¦T§ ¤@ ¤H
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34595867=B" Pk³´h§µXN$O.��-y^_"

 
 
 
 
 
 
 
 
 
 
 
 
 
 

! !  
" �s�"$1&'|.N$O" �u�"$1&'f.§"

 

! !  
" �d�"JK�j.XhLM" �|�"JK*+.´°"

']459586787" #$f.��)%"

 
jt<�N'G�!

! q3.4.2-285|<G'¬jW<<67'+�jD<<`�µ':Vjh<<67',J;Í_^n8'·
ghje<r�P5>r'T�}�4`67'+�jD<;�V]|<P¥ÜC4;L91\]<�P5
>s�k34�r1Í^z9`Ñ'v'/�!¼[;�V]|<�P5>r'1;AãC�TT�

|Í^zC_\9` 

1 2 3 �$���#

I4-1 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

I4-2 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

I4-3 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
¢£�©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

I4-4 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

I4-5 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

I4-6 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª«�
¢£�©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

I4-7 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

I4-8 ©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯

©ªµ=%����
©ª¶·%®¯
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! q3.4.2-286|<k/�!¼[rg�F6r'T�}�4`g�F6|<0.1Pmax'Ùr0.4Pmax
'Ù8K4'`'�¥rL9`@�A21P¥V9:<|\¥JL9�r1µÍÚzCV1<`�

µ':Vjh<;�V]|<P¥V6O<g�F6stV�r1Í^z9` 
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!)D" BC w±¥#$ 
!)D)*" �-¹B.²³¢� 
6*7#$�? 
" 5!"|<©·}õU�z]V4jhUPh'25)66;�V]Â0]V4` 
 
;<õUµ¶!

" q3.5.1-1;¹Ú©·8Z�Ph'.08%3` 
! %¶|k©·}UV^z]V4jh8õUL9`�9<W�^z9%¶}J'ÝCV¨g|XP

hI¢7Õ<S/Crj$34¦0%8Z�:[@´%Q8½}L]VCV`j3.5.1-1;©·rU��
�8%3`�9<�3|<´%Q¿'�3Y(�;B1yICVZ-;sÍ�38UV9` 
! Ph'¡|6Í8Z�9s'<[�¸<wÍ8Z�9s'1�J<�3RMàP'§1Y(L]

V4s's�4` 
345B5767" �-3g."

¶©! U���! �(! RG 

2ª! ! ! de¶'h82ª;Ur34 

\5x \j [�¸¡<�3(J ]Q<%"¹Í<S/C85%<P� 
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jr<P�N�!

! q3.5.1-11;P��>r9ZÍ'T�<j3.5.1-7;P�N�8%3`\5x\j<^y¼\j8Z�
Ñ{|h'J1%YL]V9:<0%8½}L]VCV �̀9<az8Z�^y¼|õUU�1CÜPh

}�4  ̀
! P��>9ZÍP`|<S/C;Z\]�r|dC41©·Z4B|�^zCV`ÎÏA<B\j8Z�
�iJ|<0%}9ZÍ0.5mmB�<85%|0.2�Õ}�P�>;6L<Ñ'Õ|�+}cw;<Õ+|
)�;h�34`\5x8Z�^y¼|<S/C;T�CÜ3I�r8%L<9ZÍ0.3mm�Õ}�P�
>6L<Ñ'Õ|\ÜJrh�34`az8Z�Ñ{|<9ZÍ0.5mmB�}�P�>;6L<Ñ'Õ
�+|)�;<Õ+|cw;âÝ34`T|g�' m/1J|<{%kns�41©·8Z�õUU

�;TZ^zS/C0�85%rC4  ̀
! P�N�|<ÎÏA8Z�ÎÏB}õUU�;TZ^zS/C;Z\]dCJ<0%|0.2>0.5<85%}0.1
>0.3N/mm28%�<�+|Õ+'P"2wP¥ÜC4`3±;<\5x'¨g0.3N/mm2B�<^y¼

|S/C}dCJ<0%}0.2N/mm2<85%|0.05N/mm2�Õ8/4 àz8Z�Ñ{|<0%}0.3N/mm2<

85%'¨g0.088Z�0.3N/mm28%�4`de¢2ª¦81rL9r¥<\j'ÎÏA<ÎÏB<\5
x8Z�^y¼}S/C0%|P"0.48Z�0.6w<85%'¨g0.5<0.3<0.88Z�0.1wrC4`3±;<
�iJ'¨g0%}0.3<0.28Z�0.2w<85%|0.8<0.2<0.58Z�0.1w8%�4`Ph'az8Z�
Ñ{|<0%}0.3w<85%'¨g0.28Z�0.7w8/4  ̀
! 7/'yr_^<P��>9ZÍP`|<S/C;Z\]�r|dC41©·Z4B|�^zCV`P
�N�|de¢2ª¦81rL9r¥<\j'ÎÏA<ÎÏB<\5x8Z�^y¼}0%|P"0.48Z
�0.6w<85%'¨g0.5<0.3<0.88Z�0.1wrCJ<Ph'az8Z�Ñ{|<0%}0.3w<85%'
¨g0.28Z�0.7w8/4  ̀
! L91\]<P�N�|{%kns�41<õUU�;Z\]dC4yr|CVrÆ�4  ̀
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!
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½¾w�¿À°� 0.56 0.14 
! ! ! �iJh� 0.23 0.11 
\5x \j � 0.32 
! ! !  �iJ � 0.23 
^y¼ \j � 0.06 

       �iJ 0.16 0.08 
az! Ph 0.35 0.08 
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js<�½N�¢\«Á\«Á;�«¦!

! q3.5.1-12;�½�>r8zÍ'T�<j3.5.1-8;�½N�8%3`\5x\j<^y¼\j8Z�
Ñ{|h'J1%YL]V9:<0%8½}L]VCV �̀9<az8Z�^y¼|õUU�1CÜPh

}�4  ̀
! �½�>8zÍP`|<©·8Z�õUU�;TZ^zS/C}dC4`ÎÏA8Z�ÎÏB|<0%}
8zÍ0.038Z�0.05�Õ;�P�>1.3>1.5N/mm2;6L<Ñ'Õ|cw;h�34`85%'¨g<
Q+rs8zÍ0.02B�}�P�>1.0>1.2N/mm28/9Õ<�+ZJh��g|P¥ÜC4`\5x

8Z�^y¼|<8zÍ0.03�Õ}�P�>;6L<Ñ'Õ||\ÜJrh�34`az8Z�Ñ{'
¨g<S/C;TZ^z8zÍ0.07B�}�P�>;6L9Õ<�g;h�34  ̀
! �½N�|<ÎÏ¶'¨gõUU�;TZ^zS/C}dC4`ÎÏA8Z�ÎÏB|<S/C0%}1.28
Z�1.6N/mm2<85%|1.08Z�1.1N/mm2�Õ8%�Õ+'Ð1M�ÜC1<ÎÏArÎÏB}|Bd
1-:^zCV`\5x8Z�^y¼|õUU�;Z\]&V1ý-}¥4`S/C85%'\5x8Z�
^y¼|<\j}1.38Z�1.0N/mm2<�iJ'¨g0.88Z�0.5N/mm28%�<�+1Õ+ZJ1.6
wB�P¥ÜC4 àz8Z�^y¼'¨g<S/C0%|1.8N/mm2<85%}0.88Z�1.5N/mm28/4`

de¢2ª¦'N�81rL9r¥</º8;�4r\j'ÎÏA<ÎÏB<\5x8Z�^y¼}<S/C0%
|P"0.48Z�0.5w<85%'¨g0.5<0.3<0.88Z�0.1wrC4`3±;<�iJ'¨g0%}0.4<
0.58Z�0.3w<85%|0.5<0.4<0.38Z�0.2w8%�4 P̀h'az8Z�Ñ{|<0%'¨g0.6w<
85%}0.48Z�0.7w8/4  ̀
! 7/'yr_^<�½�>8zÍP`|©·8Z�õUU�;TZ^zS/C}dC4 Î̀ÏA8Z�Î
ÏB|<0%}�P�>Õ|cw;h�341<85%'¨gh��g|P¥ÜC4`�½N�|<ÎÏ¶
'¨gõUU�;TZ^zS/C}dC41<\5x8Z�^y¼|õUU�;Z\]&V1ý-}¥4`
�9<de¢2ª¦'N�81rL9r¥</º8;�4r\j'ÎÏA<ÎÏB<\5x8Z�^y¼
}<0%|P"0.4<0.68Z�0.2w<85%'¨g0.5<0.3<0.88Z�0.1wrC4`3±;<�iJ'¨
g0%}0.4<0.58Z�0.3w<85%|0.5<0.4<0.38Z�0.2w8%�4  ̀
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<45B57678" ��R13deM.wl"

 
345B576T" ��k�"

!

S/C 
0% 85% 

¸¹º»�¼� 2.81 2.11 
½¾A¿À°� 1.22 0.90 
! ! ! �iJh� 1.25 1.10 
½¾w�¿À°� 1.61 1.24 
! ! ! �iJh� 1.59 0.99 
\5x \j � 1.30 
! ! !  �iJ � 0.84 
^y¼ \j � 1.04 

       �iJ 0.91 0.57 
az! Ph 1.88 0.88 
Ñ{! Ph � 1.49 

b¦O|N/mm2}�4  ̀
  

0
0.5

1
1.5

2
2.5

3
3.5

0 0.05 0.1 0.15 0.2

�
½
�
>
�
¢

N
/~
¦

8zÍ

^y¼ \j 85%

0
0.5

1
1.5

2
2.5

3
3.5

0 0.05 0.1 0.15 0.2

�
½
�
>
�
¢

N
/~
¦

8zÍ

^y¼ �iJ 0%
^y¼ �iJ 85%

0
0.5

1
1.5

2
2.5

3
3.5

0 0.05 0.1 0.15 0.2

�
½
�
>
�
¢

N
/~
¦

8zÍ

az 0% az 85%

0
0.5

1
1.5

2
2.5

3
3.5

0 0.05 0.1 0.15 0.2

�
½
�
>
�
¢

N
/~
¦

8zÍ

Ñ{ 85%

809



23 

jt<:[@N�!

! q3.5.1-13;:[@�>r8zÍ'T�<j3.5.1-9;:[@N�8%3 Î̀ÏB<\j8Z�^y¼|
Ph1%YL9yr_^<½}L]VCV  ̀
! :[@�>8zÍP`|<õUU�;T�CÜS/C;Z\]dC4`ÎÏA|<S/C0%}8zÍ2.5�
Õ<85%'¨g8zÍ1.0B�}�P�>;6L<Ñ'Õ|Q+rscw;h�34`��;Í4r<�
P�>_^'h��g|�+ZJÕ+'Ð1P¥ÜC4`az8Z�Ñ{|<S/C}�r1dCJ<0%
}8zÍ3.0<85%'¨g2.0B�}�P�>8%�9Õ<�g;h�34  ̀
! :[@N�|<õUU�;TZ^zS/C0%185%ZJP¥ÜC4`Ñ'O|<�+'\j8Z��i
J}0.438Z�0.51N/mm2<Õ+|0.418Z�0.42N/mm2rC4 �̀9<N�|\jZJ�iJ'Ð1

NÜC4 3̀±;<Ph'az8Z�Ñ{'¨g<S/C0%}0.57N/mm2<85%|0.338Z�0.45N/mm2

8/4`de¢2ª¦'N�81rL9r¥<\j8Z��iJ}S/C0%|0.48Z�0.5w<85%'¨g
0.58Z�0.6w8/4`Ph'¨g<0%}0.6w<85%|0.48Z�0.6wrC4  ̀
! 7/'yr_^<:[@�>8zÍP`|<õUU�;T�CÜS/C;Z\]dC4 :̀[@N�|<

S/C}�4r0%�85%<õUU�}�4r\j��iJrC4 <̀\j8Z��iJ}S/C0%|0.48Z
�0.5w<85%'¨g0.58Z�0.6w8/4`Ph'¨g<0%}0.6w<85%|0.48Z�0.6wrCJ<
õUU�8Z�©·}|B1Í^zCV  ̀
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S/C 
0% 85% 
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j�<ñDN�!

! q3.5.1-14;ñD�>r8zÍ'T�<j3.5.1-10;ñDN�8%3  ̀
! ñD�>8zÍP`|<õUU�;T�CÜ©·rS/C}dC4`ÎÏA|0%}8zÍ0.2�Õ<85%
'¨g0.1B�}Q+rs�P�>0.2N/mm2;6L<Ñ'Õ�@34`ÎÏB|�+}8zÍ0.1<Õ+
'¨g0.2B�;�P�>0.18Z�0.2N/mm28%�9Õ<,@�z4 T̀|g�' m/1J|<S/C0%
ZJ85%'Ð1)}�4  ̀
! ñDN�|<õUU�;TZ^zS/C}dC4`ÎÏA'\j8Z��iJ|<S/C0%}0.258Z�
0.2N/mm2<85%'¨g0.28Z�0.17N/mm28/4`3±;ÎÏB�iJ|<0%}0.1N/mm2<85%|
0.2N/mm28%�<ÎÏA}0%�85%<ÎÏB|0%�85%rCJ©·;Z4&V1�^z4`Ph'a
z8Z�Ñ{'¨g<S/C0%}0.2N/mm2<85%|Q+rs0.1N/mm28/4`de¢2ª¦'N�81
rL9r¥<ÎÏA<ÎÏB<az8Z�Ñ{'0%|0.4<0.3<0.28Z�0.3w<85%}0.4<0.3<0.3<
0.28Z�0.2w}�4yr_^<2ª'VCsN�8%�CVyr1ý-}¥4  ̀
! 7/'yr_^<ñD�>8zÍP`|<õUU�;T�CÜ©·rS/C}dC4J<T|g�' 
m/1J|<S/C0%ZJ85%'Ð1)}�4`ñDN�|<©·8Z�õUU�;TZ^zS/C}dC
4`de¢2ª¦'N�81rL9r¥<ÎÏA<ÎÏB<az8Z�Ñ{'0%|0.4<0.3<0.28Z�
0.3w<85%}0.4<0.3<0.3<0.28Z�0.2w}�4yr_^<N�|� }¥CV  ̀
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345B5767=" ��k�"

!

S/C 
0% 85% 

¸¹º»�¼� 0.61 0.50 
½¾A�¿À°� 0.26 0.21 
! ! ! �iJh� 0.20 0.17 
½¾w�&Á�°� 0.10 0.19 
az! Ph 0.20 0.13 
Ñ{! Ph � 0.14 

b¦O|N/mm2}�4  ̀
" "
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�<]D«Á\«�½N�<e¬Å�Ç¢7�'L°O8Z���'T�!

jk<]D«Á\«�½N�re¬Å�Ç¢7�'L°O'T�!

! q3.5.1-15;720×40�½N�re¬75-m7�'L°O'T�8%3  ̀
! L°O|<©·;Z4B^�¥|Í^z41<Ð¾º8Z�ÎÏº|®VO8%L<ÎÏZ'©·1

�4L°O;Ë�4yrsý-}¥4 �̀9<L°O120<808Z�100%B�}<�½N�|0.5<1.0
8Z�1.5N/mm28ýc}¥4rG�4`75-m7�'L°O|<{%kns�41P"80>100%8/
4`3CZm<75-m7�'L°O1P¥ÜCzB�½N�1�3yr8jL]V4  ̀
! 1G�};<Q+'T�8{T#r��L7�;%3  ̀
 
! ! ! y=0.0135x+0.0099! (r=0.666! n=9) 
! yy;<yé]20×40�½N�¢N/mm2¦ 
! ! ! ! !  xée¬75-m7�'L°O¢%¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.668%3yr_^<e¬75-m7�'L°Or�½N�|
T�L]V4yr1-:^z4  ̀
! 7/'Z-;<�½N�|75-m7�'L°O1P¥ÜC4';bVNÜC4`L_L<äÕ|v'
e¬'L°Os#�34yr}hjUPh'#$-8ý }¥41761�4yr8%7L]V4  ̀
 

"

<45B5767B" J8=×9=��k-39BAB¾DÊ¤.Q��.wl"
"

jr<��re¬Å�Ç¢7�'L°O'T�!

! q3.5.1-16;��re¬75-m7�'L°O'T�8%3`��JIS'O8õU34  ̀
! ��r'T�|<{%kns�41Ð¾º8Z�ÎÏº}6�3IO8/4yr_^<©·61�4

yr1-:^z4`��re¬75-m7�'L°O'T�|<�+1P¥ÜC4';bVÕ+s�k3
4  ̀
! 1G�};<Q+'T�8{T#r��L7�;%3  ̀
 
! ! ! y=0.0013x+2.6012! (r=0.542! n=9) 
! yy;<yé��¢g/cm3¦ 
! ! ! ! !  xée¬75-m7�'L°O¢%¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.548%3yr_^<��re¬75-m7�'L°O|T�

y = 0.0135x + 0.0099
r = 0.666
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L]V4yr1-:^z4  ̀
! 7/'Z-;<��|75-m7�'L°O1P¥ÜC4';bV�k34`�9<©·¶h|Q+'
T�_^<©·61�4rÆ�4`äÕ|<JISh6%"-r)¼<¼=L#e�CÂ~Òq�SALD
'T�8#�34yr}jhUPh'p61B^_;C4yr8%7L]V4  ̀
 

 
<45B5767:" R-39BAB¾DÊ¤.Q��.wl"

 
js<��re¬Å�Ç¢7�'L°O'T�!

! q3.5.1-17;��r720×40�½N�'T�8%3  ̀
! �½N�|<{%kns�41��2.6g/cm3ZJP¥�zB0.8N/mm27/8ýc}¥4`�9<^

y¼|<%"¹Í%¶rV-yrs�J<u�C�31Y(L]V49:v'%¶ZJB^�¥1yI

9rG�4`��r720×40�½N�'T�|<�+1P¥ÜC4';bVÕ+s�k34  ̀
! 1G�};<Q+'T�8Z�^y¼8ðV9T�8{T#r��L7�;%3  ̀
 
! ! ! 30]'T�éy=0.0198x+2.6829! (r=0.162! n=9) 
! ! ! ^y¼8ðV9éy=0.0516x+2.6434! (r=0.364! n=7) 
! yy;<yé��¢g/cm3¦ 

 xé]20×40�½N�¢N/mm2¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.16>0.368%3yr_^<��r720×40�½N�|s_
;T�L]V4yr1-:^z4  ̀
! 7/'Z-;<720×40�½N�|��1P¥ÜC4';bV�k34`̂ y¼8ðÜyr}�T�{

|P¥ÜC\91<T�6|hVyr1Z_4`äÕ|<SALD}�:9L°O82M;NU34yr
}<jhUPh'p6#$117rG�4`p;<L°O8e¬75-m@Õ;�V]s#�34yr}
u�eQ1Ph;­�3=>8B^_;}¥4rG�4`"

y = 0.0013x + 2.6012
r = 0.542
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"

<45B5767A" R-3J8=×9=��k-.wl"
" "

y = 0.0198x + 2.6829
r = 0.162

y = 0.0516x + 2.6434
r = 0.364
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6A723X"

" 7/'yr8öt34rT'Z-;C4`p;<de¶¢2ª¦'�½N�¢720×40¦|<E�22
��}1.7N/mm2}�4';(L<ä��|3.7N/mm28%�<P"2wrC4yr_^<%¶'}(�
�;Z4B^�¥1�4`j3.5.1-11;½}L9´%Q{x8%3  ̀
 

345B57677" Y¿_~CNO^_ 

!
N�%"! P� �½ :[@ ñD 

S/C 0% 85% 0% 85% 0% 85% 0% 85% 

\5x \j § È § È § § § § 
^y¼ \j § È § È § § § § 
ÎÏZÎÏº 
½�¼P_ \jh È È È È È È È È 

ÎÏZÐ¾º 
`¼¾É \jh È È È È § § § § 

\5x �iJj § È § È § § § § 
^y¼ �iJj È È È È § § § § 
ÎÏZÎÏº 
½�¼P_ �iJh È È È È È È È È 

ÎÏZÐ¾º 
`¼¾É �iJh È È È È § § È È 

az¼ Ph È È È È È È È È 
Ñ{º Ph § È § È § È § È 

!

;<e�CÂ!

e¬r�CÂ|<ÎÏZ¶'\jh8Z��iJh}Ñz7zÌ¯L<{%kn|�4s''P"0.5
>500-m8/4`\5x8Z�^y¼|<100-m7/1$Ü8¾:]V4  ̀
e¬kLP`|<�¥;{%kns�4s''ÎÏ¶'\j8Z��iJh}3±C�r1�^z4

1<]Q}|s_;dC4 �̀+|cR_C';(L<Õ+|75-m_^1000-m;®4Ü;bV<)�
;�k34`�9<%"¹Í']Q%¶'\5x8Z�^y¼|<��%¶rL]¿¤�z91<kL

P`_^|3Ihr�CL]BLU�CV  ̀
 
D<Û¼¼O!

! \jh8Z��iJh|©·;Z\]±gC¡8L]V41<¸¡8Z�9Ph1$ÜS/C;�V]
Í4r<85%ZJs0%}jh1ÔX6;Ùî%¶1$Ü-:^z4`�9<jh|<ÎÏAZJÎÏB
'Ð1Û¼¼,¼_¬/}Ã1^CVyr1ý-}¥<3IZ-}sõUL]V4h}Û¼¼O;B1

L4yr1B^_}�4  ̀
 
U<6J�x!

jk<ÎÏZ¶Ph'IJ!

! 6J�x|S/C08Z�85%}dCJ<Ñz7zP"148Z�7c�Õ}6�{ÒL9Õ<cw;h�
34`�9<%"'�'6J�x�|S/C0%}P"18>20%<85%|12>17%rCJ<Õ+1M�ÜC
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4`ÎÏZ¶;8�4<6J�x|S/C;Z4&V|-:^zCV  ̀
!

jr<\5x8Z�^y¼!

! 6J�x|S/C08Z�85%}dCJ<Ñz7zP"78Z�5c�Õ}6�{ÒL9Õ<cw;h�3
4`�9<%"'�'6J�x�|S/C0%}P"18%<85%|12>15%8%�<Õ+1M�ÜC4  ̀
 
js<az8Z�Ñ{!

! 6J�x|S/C08Z�85%}dCJ<Ñz7zP"78Z�5c�Õ}6�{ÒL9Õ<cw;h�3
4`�9<%"'�'6J�x�|S/C0%}P"23%<85%|18%8%�<Õ+1M�ÜC4  ̀
 
\<N�%"¢P�<�½<:[@8Z�ñD¦!

jk<�½N�¢]D«Á\«¦!

! �½�>8zÍP`|<©·;Z\]dC4`ÎÏA<ÎÏB<\5x8Z�^y¼|<8zÍ0.02<
0.01<0.018Z�0.01B�}�P�>�1.5<1.3<0.88Z�0.5N/mm2;6L<Ñ'Õ|cw;h�3

4`©·;Z4B|ý-}¥41õUU�;Z4&V|-:^zCV  ̀
 
jr<P�N�¢\«Á\«Á;�«¦!

! P��>9ZÍP`|<S/C;Z\]�r|dC41©·Z4B|�^zCV  ̀
! P�N�|<ÎÏA8Z�ÎÏB}õUU�;TZ^zS/C;Z\]dCJ<0%|0.2>0.5<85%}0.1
>0.3N/mm28%�<�+|Õ+'P"2wP¥ÜC4`3±;<\5x'¨g0.3N/mm2B�<^y¼

|S/C}dCJ<0%}0.2N/mm2<85%|0.05N/mm2�Õ8/4 àz8Z�Ñ{|<0%}0.3N/mm2<

85%'¨g0.088Z�0.3N/mm28%�<P�N�|õUU�;Z\]PBCV  ̀
!

js<�½N�¢\«Á\«Á;�«¦!

! �½�>8zÍP`|©·8Z�õUU�;TZ^zS/C}dC4`ÎÏA8Z�ÎÏB|<0%}�
P�>Õ|cw;h�341<85%'¨gh��g|P¥ÜC4  ̀
! �½N�|<ÎÏA8Z�ÎÏB|<S/C0%}1.28Z�1.6N/mm2<85%|1.08Z�1.1N/mm2�Õ

8%�Õ+'Ð1M�ÜC41<ÎÏArÎÏB}|Bd1-:^zCV \̀5x8Z�^y¼|õUU

�;Z\]&V1ý-}¥4`S/C85%'\5x8Z�^y¼|<\j}1.38Z�1.0N/mm2<�iJ

'¨g0.88Z�0.5N/mm28%�<�+1Õ+ZJ1.6wB�P¥ÜC4`az8Z�^y¼'¨g<
S/C0%|1.8N/mm2<85%}0.88Z�1.5N/mm28/4 Î̀Ï¶'¨g<�½N�|S/C}dC41<\
5x8Z�^y¼|õUU�;Z\]&V1ý-}¥4  ̀
 
jt<:[@N�¢\«Á\«Á;�«¦!

! :[@�>8zÍP`|<õUU�;T�CÜS/C;Z\]dC4  ̀
! :[@N�|<õUU�;TZ^zS/C0%185%ZJP¥ÜC4 Ñ̀'O|<\j8Z��iJ}0.43
8Z�0.51N/mm2<Õ+|0.418Z�0.42N/mm2rC4 3̀±;<Ph'az8Z�Ñ{'¨g<S/C0%
}0.57N/mm2<85%|0.338Z�0.45N/mm28%�<S/C}�4r0%�85%<õUU�|\j��iJ
rC4  ̀
 
j�<ñDN�!

! ñD�>8zÍP`|<õUU�;T�CÜ©·rS/C}dCJ<T|g�' m/1J|S/C0%Z
J85%'Ð1)}�4  ̀
! ñDN�|<ÎÏA'\j8Z��iJ|<S/C0%}0.258Z�0.2N/mm2<85%'¨g0.28Z�
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0.17N/mm28/4`3±;ÎÏB�iJ|<0%}0.1N/mm2<85%|0.2N/mm28%�<ÎÏA}0%�
85%<ÎÏB|0%�85%rCJ©·;Z4&V1�^z4`Ph'az8Z�Ñ{'¨g<S/C0%}
0.2N/mm2<85%|Q+rs0.1N/mm2}N�|� }¥CV  ̀
 
�<]D«Á\«�½N�<e¬Å�Ç¢7�'L°O8Z���'T�!

jk<]D«Á\«�½N�re¬Å�Ç¢7�'L°O'T�!

! L°O|<©·;Z4B^�¥|�^z41<Ð¾º8Z�ÎÏº|®VO8%L<ÎÏZ'©·1

�4L°O;Ë�4`�9<�½N�|L°O20<808Z�100%B�}<0.5<1.08Z�1.5N/mm2

8ýc}¥<75-m7�'L°O1P¥ÜC4';bVNÜC4  ̀
! 1G�};<Q+'T�8{T#r��L7�;%3  ̀
! ! ! y=0.0135x+0.0099! (r=0.666! n=9) 
! yy;<yé]20×40�½N�¢N/mm2¦!  xée¬75-m7�'L°O¢%¦ 
 
jr<��re¬Å�Ç¢7�'L°O'T�!

! ��re¬75-m7�'L°O'T�|<{%kns�41Ð¾º8Z�ÎÏº}6�3IO8/4
yr_^<©·61�4yr1-:^z4`��re¬75-m7�'L°O'T�|<�+1P¥ÜC
4';bVÕ+s�k34  ̀
! 1G�};<Q+'T�8{T#r��L7�;%3  ̀
! ! ! y=0.0013x+2.6012! (r=0.542! n=9) 
! yy;<yé��¢g/cm3¦! xée¬75-m7�'L°O¢%¦ 
 
js<��r]D«Á\«�½N�'T�!

! �½N�|<{%kns�41��2.6g/cm3ZJP¥�zB0.8N/mm27/8ýc}¥4`�9<^

y¼|<%"¹Í%¶rV-yrs�J<u�C�31Y(L]V49:v'%¶ZJB^�¥1yI

4`��r720×40�½N�'T�|<�+1P¥ÜC4';bVÕ+s�k34  ̀
! 1G�};<Q+'T�8Z�^y¼8ðV9T�8{T#r��L7�;%3  ̀
! ! ! 30]r'T�éy=0.0198x+2.6829! (r=0.162! n=9) 
! ! ! ^y¼8ðV9éy=0.0516x+2.6434! (r=0.364! n=7) 
! yy;<yé��¢g/cm3¦! ! xé]20×40�½N�¢N/mm2¦ 
 
! 7/'yr_^<hjUPh'hjrL]'p6|<JIS;Z4h6%"�Nr)¼<¼=L#e�
CÂ~Òq�SALD'e�CÂ'L°O8ÍU34yr}<B^_;}¥41768%7L]V4  ̀
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�3rjh'66!

6*7#$�?"

! 5!"}|<6mÌ'�38UV9jh'66;�V]Â0]V4`!
!

;<õUµ¶<25Âg8Z���3Âg!

jk<õUµ¶!

! �3|<\jhU'de¶<ÛÜ¶8Z��<�i8Z�d/�U'sÍ<u�8Z���38

UV9`q3.5.1-17;õUµ¶8%3` 
 

\ 
j 
h 
U 

  
de¶ ÛÜ¶ � 

� 
i 
c 
d

/

� 
U 

 
sÍ�3 u��3 ��3 

<45B5767A" ©g²³ 
"

jr<25Âg"

! j3.5.1-12;S/C�'Ý�38UV9Âg8%3`Âg|<XPhI¢7Õ<S/Crj$34¦0
8Z�85%rL9`�9<�3J|�3mÌ;T�CÜ3IJ8k�9` 
 

345B57678" ¬p�O6DW77"

XPhI 
S/C¢%¦ 

6JÂg¢g/�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ 

0 1096.1 0 449.4 27.4 
85 730.9 621.3 385.0 19.3 

b¦XPhI¢S/C¦|6JI}�4`!
!

js<��3'Âg!

! j3.5.1-138Z�-14;��3'u'Âg8Z�!�Âg8%3`��3|S/C0%'25Âg8�
'��¢0.7g/cm3¦;�°L]u'Âg8½}L91<!U/_^��3Y(�1�k34rÅ(

zL1âÝ34!�ÂgrL9`Ð-|<130<150<2008Z�300%'4mÌ}<��3|J1Ý
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2 

CVyrs�JS/C0%'Í½}L9`u��38Z���3|<�i8Z�d/�UrV-yr_
^<Dg:0c'ÍrL9`u'Âg|7Õ;%3` 
! q3.5.1-18;��38D;l_L9±Q8%3` 

 
345B57674" EW7F�.P%�O"

�3 
Y(�¢%¦ 

6JÂg¢g/�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ 

100¢2ª¦ 1215.0 0 498.1 30.4 
130 1198.1 0 491.2 39.5 
150 1187.1 0 486.7 45.6 
200 1159.7 0 475.5 60.8 
300 1104.1 0 452.7 91.2 

 
345B57679" EW7F�.#G�O!

�3 
Y(�¢%¦ 

6JÂg¢g/�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ 

100¢2ª¦ 1215.0 0 498.1 8.7 
130 1198.1 0 491.2 11.3 
150 1187.1 0 486.7 13.1 
200 1159.7 0 475.5 17.4 
300 1104.1 0 452.7 26.1 
É�'��|E�22��Þ�jp.022¢372¦�;Z4!

 

 
! ! ! ! ! ! ! ! ! ! ! ! É,8;��3 
! ! ! ! ! ! ! ! ! ! ! ! ! �8|D;l_L9¡ª`q�'�_�|< 
! ! ! ! ! ! ! ! ! ! ! ! ! �38Ë:l�9¡ª8j3` 

<45B5767T" EW7�t H¤_~G�"

"

D<jh%¶'½}!

j3.5.1-15;jh'oJYpØ18%3` 
jh'oYp;|<Ö�zJ54'i"o�238UV<µ¶|�3<h<X8Z�D'S;k(
L<j3.5.1-14;´ViÒØ1oYp9`Dg:58c|<�11oV9:oYpØ18©ÜL9`
��3|<i"o�23;k(341Ø1�;D;�L9` 
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345B5767B" CB.234|U"

=X$±! =X{¢r/min¦! Ø1¢?¦!

0c! 7c 58c 
5.0> 
5.5 

300> 
330 

15 
15 

15 
15 

§ 
§ 

6.0 380 30 30 30 
6.5 425 60 60 60 

oYpØ1 120 120 90 
"

6=7#$1}"

;<´%Q'½}!

! U¼|<å¬[¬´%Q��UUl.U¼¢P40×40×160mm¦8õUL<oYpÕ'jh%¶
8<l.U¼¢Z-_[¦;q:4�;7!�]�¼�]oYpU¢boJU¦�I}_¥Yp<

z:;ÚJLL9`!

jh%¶|<U¼;×K;C�]q:<å¬[¬´%Q½}UU'½¥S¢P35×35mm¦}k
K5=½¥84=AJBL¢20=¦<d/�|/48C^L��L9`!
! N�%"U´%Q|<P�<�½8Z�:[@%"U;2¼<ñD%"U;1¼UV]½}L9  ̀

 
D<uyÐ-8Z�fU!

! ´%Q|<!"È-}g�<Á�;TZ^z��uyrL9 f̀U|´%Q½}Õ3c(;8F<
7c(;ôºfU8(´rL9` 
 
U<Dg:!

! Dg:|\jU'de¶<ÛÜ¶<�8Z�sÍ�3'¨g<0<78Z�58c}<18�@-A;
(z£n;�V9`�9<d/�U'u��3r��3|<0c'ÍrL9`%¶|iÒµ�78Z
�58cÕ<D8,Ji"o�23}j3.5.1�15;´VoYp8[\9` 
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4 

6!7#$����\´8"

;<\jU'�3�¡;�V]!

" q3.5.1-19;\jU�3'@F�¡8Z�!"Õ'�3'q�JÐ8%3` 
! �3|<de'¨g<o�100mm�Õ1${8¾:<�z]�^_ÜD8ÀVR3V¡ª}�4`
oJYp}|Ph<D8Z�XrYmJR3VrÆ�4 {̀Ð<ÛÜ¶|<de¶'VC7�'50mm
�Õ1$ÜÂ¡}�Vyr_^<oJYpÕ|<Û¼¼,¼_¬/}�31( �`L91\]<

�3|©·;Z\]�¡1dC4yr1B^_}�4` 
! ��3|<�1K�}/Ç�¡;C\]V4 ò�|<ÛÜ¶;g:]½}L9yr_^<50mm
�Õ1$Ü8¾:]V4`oJYpÕ|<ÛÜ¶r3±;�31�Ü mK�%;jh1q�\]

V4s'1( �yr8<%"Õ'´%Q8��Lý-L]V4`�9<��3|/Ç�8Z��

z9s';TZ^zLJP�9s'8¹;�3r2�;,z41<Ý�3|�¡8cm,z4yr
|CV` 
 

  
de�3 ÛÜ�3 � 

"

<45B5767@" W7.0j-)��\N$f.W7"

"

"

"

"

" "

 
Ý %"Õ'Ý � %"Õ'� 
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D<Û¼¼O!

! q3.5.1-20;Û¼¼8<q3.5.1-21;Û¼¼O8%3` 
! jh'¡|<\j8Z��i�3;TZ^zDg:08Z�7c'�h¡;I0]<58c;C4r
Dg:L9yr}P¡;�x34yr1ý-}¥4`y'¡'�x|<Dg:2�7/}s�VP
¡;C4yr;�ZJ1CV` 
! jh|<{%8ðV]Dg:�1;T�CÜS/C0%ZJs85%1Û¼¼,¼_¬/}ZÜ!�4
Å1ý-�z4`�9<�i8Z�d/�U'�3|<Û¼¼,¼_¬/}I^_;Ã14yrs

-:^z4`��3|<�3J1ÝCVrh'�¼�]}�41<300%;C4r��'efs(
 mÛ¼¼,¼_¬/}|Ã1^z<Ý�38UV925Âg'(´Û¼¼O135�108/4` 
\j�3'de<ÛÜ8Z��|Û¼¼O140.2<144.18Z�137.9}�41<�i'sÍ�3
|155.6r\j�3ZJs10B�/=4`�9<Û¼¼O|<ÛÜ�3ZJde�3'Ð1tVy
r_^<�+|Õ+ZJÂ¡}�Ü<jhrÃÄÍ;ÜVyr8jL]V4`Û¼¼O|<kns

{%�41Dg:�1;T�CÜS/C0%ZJ85%'Ð1tÜC4` 
! �9<5!"}1G;L925Âg|<\jU'ºÅ�3¢ÛÜé20>100mm�Õ1Y#¦8
UV9Âgtu}�4`L_L<sÍ�3<u��38Z���3|�i8Z�d/�U�3}<

25Âg'�3rdC4yr_^<Û¼¼O;=>8L9rÆ�4` 
! 7/'yr_^<Û¼¼O|\jU}135�10<�i8Z�d/�U|150�108/4`�9<
�3mÌ;T�CÜÛ¼¼O|<S/C0%�85%<Dg:7c�58c�0crC4` 
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b¦q�'¢\¦|\j�3<¢�cd¦8�i8Z�d/�U�3r34` 

<45B5768=" z¡F"

 
 
 
 

õU 
�3 

Dg:0c Dg:7c Dg:58c 
S/CÄ0% S/CÄ85% S/CÄ0% S/CÄ85% S/C=0% S/C=85% 

de 
¢\¦ 
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sÍ 
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<45B57687" tO.z¡F�"

  

120
125
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135
140
145
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165

de�3 ÛÜ�3 ��3 sÍ�3 u��3 ��3

Û
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827



8 

U<��3;�V]!

jk<��3'Âg!

! j3.5.1-16-a8Z�b;��3'!�Âg'Å(zL8Z�!�Âg8%3 j̀3.5.1-17-a8Z�b
;u'Âg'Å(zL8Z�u'Âg8%3` 
! 25Âg8*;<�'��¢0.7g/cm3¦;´V�3'ÂgÁ­8u'L9`!�Âg|<��3

'Y(�1�k34rÅ(zL1âÝ34`Ñ'O|<100>300%}969>907m4}�3J|<!
�Âgru'Âg8IJ34r¥3wdC4` 
! !"�N_^<�3Y(�|Û¼¼O8Z�N�r�fCT�1�4yr1B^_;C\9`y

'yr8<ä='!"�N;ø]|:9¨g<Y(�300%'�N1u'Âg'100%'�N�9J
;C4rD��z4`L_L<u'Âg_^�4r<�3J8GHL150%1v,}�4rD�3
4` 
! !�Âg|<Å(zL11�}|CVyr_^<äÕ|<Å(zL14;8�4u'Âg;�V]#
�340S1�4` 
! G�|<!�Âg;�V][-` 
!

345B5767:6s" #G�O.I�;Q6EW77"

�3 
Y(�¢%¦ 

Å(zL¢m�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ gu 

100¢2ª¦ 458.5 0 498.1 12.4 969.0�
130 452.1 0 491.2 16.1 959.4�
150 448.0 0 486.7 18.7 953.4�
200 437.6 0 475.5 24.9 938.0�
300 416.6 0 452.7 37.3 906.6�

 
345B5767:6u" #G�O6EW77""

�3 
Y(�¢%¦ 

6JÂg¢g/�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ 

100¢2ª¦ 1215.0 0 498.1 8.7 
130 1198.1 0 491.2 11.3 
150 1187.1 0 486.7 13.1 
200 1159.7 0 475.5 17.4 
300 1104.1 0 452.7 26.1 

 
345B5767A6s" P%�O.I�;Q6EW77"

�3 
Y(�¢%¦ 

Å(zL¢m�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ gu 

100¢2ª¦ 458.5 0 498.1 43.4 1000 
130 452.1 0 491.2 56.4 999.7 
150 448.0 0 486.7 65.1 999.8 
200 437.6 0 475.5 86.9 1000 
300 416.6 0 452.7 130.3 999.6 
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345B5767A6u" P%�O6EW77"

�3 
Y(�¢%¦ 

6JÂg¢g/�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ 

100¢2ª¦ 1215.0 0 498.1 30.4 
130 1198.1 0 491.2 39.5 
150 1187.1 0 486.7 45.6 
200 1159.7 0 475.5 60.8 
300 1104.1 0 452.7 91.2 

!

¢r<�3Y(�rÛ¼¼O'T�!

! q3.5.1-22;��3Y(�rÛ¼¼O'T�8%3`"
! ��3|<�3Y(�200%�}6r[OD;l�91<300%}|��3'ef1( �Z-;
CJÛ¼¼O|h�34 L̀_L<25Âg'(´Û¼¼O135�108ÕYL]V4'|Y(�200
8Z�300%}�4` 
�3Y(�rÛ¼¼O'T�|<�+1P¥ÜC4';bVÕ+|hÜC4�r1�^z4` 
1G�};<Q+'T�8{T#r��L7�;%3` 
 

y=-0.1261x+169.75! (r=-0.983! n=5) 
yy;<yéÛ¼¼O! ! !  
! ! ! ! xé�3Y(�¢%¦  
 
#_^sB^_CZ-;<�T�{r|r=0.988%3yr_^<�3Y(�rÛ¼¼O|�f;T
�L]V4yr1-:^z4` 
7/'Z-;<��3'¨g200%7/'Y(�;C4rjh|Zz_;wÜCJ<�3ef1
( �Z-;C4`jh|<Û¼¼O_^�4r25Âg'(´Û¼¼O135�108ÕY34'|
Y(�300%�Õ}�41<!O'd/�iJ'¾¨|<Û¼¼O1P¥VÐ1Ã1J<iJ¹V
rG�4` 

 
<45B57688" EW73z¡F�.wl"

"

y = -0.1261x + 169.75
r= §0.983
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js<�3Y(�rP�<�½<:[@8Z�ñDN�'T�!

! q3.5.1-23;�3Y(�r¸g'N�'T�8%3` 
! ¸g'N�|<�3Y(�r6�IkL]V4`L_L<��;Í4rVzz'N�sY(�

130%}{�h�341<200%}�PO8/4` 
! �3Y(�r¸g'N�'T�|<�+1P¥ÜC4';bVÕ+stÜC4�r1�^z4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

P �é! y=0.0018x+0.8457! (r=0.780! n=5) 
� ½é! y=0.0026x+4.083 ! (r=0.723! n=5) 
: [ @é! y=0.0019x+0.8835! (r=0.741! n=5) 
ñ Dé! y=0.0003x+0.537 ! (r=0.535! n=5) 

yy;<yékN�¢N/mm2¦ 
! ! ! ! ! xé�3Y(�¢%¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.50>0.788%3yr_^<�3Y(�rÛ¼¼O|�
f;T�L]V4yr1-:^z4` 
! 7/'Z-;<¸g'N�|�3Y(�'�k;bVP¥ÜC41<¹;Û¼¼O|h�34`

L91\]<!O'¾¨}|<�3Y(�200%�Õ}kDL<Û¼¼O8P¥Ü34yr}iJ
¹Ü34yrs{�'Ð-rG�4` 
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<45B57684" W73y]3¨k�.wl"

 
jr<Û¼¼OrP�<�½<:[@8Z�ñDN�'T�!

! q3.5.1-24;Û¼¼OrkN�'T�8%3`Âg|<��3'25Âg;��3'��8GH
L]Âgtu8[\]V4` 
! ¸g'N�|<{%kn|�41Û¼¼O1M�V6ON�|P¥ÜC4`y'yr|<��3

'Y(�1ÝCVrh'Í'p68jL]V4rsG�^z4`L91\]<��3'Y(�1�

3yr}Ph;N�1¤%�zjhrL]MN);IV9rsÆ�4` 
! Û¼¼OrkN�'T�|<�+1P¥ÜC4';bVÕ+|ÊÜC4�r1�^z4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

P �é! y=-0.0138x+3.1991! (r=-0.768! n=5) 
� ½é! y=-0.0184x+7.2449! (r=-0.668! n=5) 
: [ @é! y=-0.0144x+3.3473! (r=-0.718! n=5) 
ñ Dé! y=-0.0021x+0.8949! (r=-0.451! n=5) 

yy;<yékN�¢N/mm2¦ 
! ! ! ! ! xéÛ¼¼O 
 
! #_^sB^_CZ-;<�T�{r|{%r=0.45s�41P"r=0.708%3yr_^<Û¼¼O
rkN�|�f;T�L]V4yr1-:^z4` 

y = 0.0019x + 0.8835
r = 0.741
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! 7/'yr_^<Û¼¼O|M�ÜC4r¸g'N�1P¥ÜC4`7!�]Z�&Ä¼]}|

����rZ�¨�,�¨¼|�f;T�L]V41<N�r'1}®#LCVrG�^z]V4`

L_L<jh'¨g<Û¼¼OrN�r1T�34yr8B^_;L9`L_L<ä='Âg|<

�3Y(�;Z\]�x�:907ml'Âg;C\]8JÅ(zL11�CVyr_^<25Âgrd
CJ<Ý}|3Iyr1Æ�4r|æ^CV`y'yr_^<Ý;8V]#�340S1�4` 
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<45B57689" z¡F�3¨k�.wl"

"

j�<P�N�r�½<:[@8Z�ñDN�'T�!

! q3.5.1-25;P�N�rkN�'T�8<j3.5.1-18;kN�rI8%3` 
! kN�|<P�<�½<:[@8Z�ñD}<1.04>1.40<4.2>4.8<0.9>1.4<8Z�0.5>0.6N/mm2

8%�<P�81rL]</º8}�4r�½}4.1>4.6<:[@|0.9>1.3<ñD}0.5>0.6w'
N�rC4`L91\]<¸g'N�|P�81r34r�½4<:[@1<ñD0.5rC4` 
! P�rkN�'T�|<�+1P¥ÜC4rÕ+sP¥ÜC4�r1�^z4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

� ½é! y=1.4799x+2.8122 (r=0.967! n=5) 
: [ @é! y=1.0598x-0.012 (r=0.949! n=5) 
ñ Dé! y=0.2037x+0.3553 (r=0.804! n=5) 

yy;<yékN�¢N/mm2¦ 
! ! ! !   xéP�N�¢N/mm2¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.80>0.968%3yr_^<Û¼¼OrkN�|�f;
T�L]V4yr1-:^z4` 
! 7/'yr_^<kN�|<P�N�81rL9Ø</º8}�4r�½<:[@8Z�ñD}4<
18Z�0.5wrC4` 

y = -0.0144x + 3.3473
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<45B5768B" j[k�3¨k�.wl"

"

"

"

"
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345B5767T" j[k�3J¼.k�.��"

! ! ! �( 
 

Y(�¢%¦ 

N�¢N/mm2¦ 
P� �½ :[@ ñD 

�N �g �N �g �N �g �N �g 
��3! 100 1.04 1.00 4.43 4.24 1.17 1.12 0.58 0.56 
! ! ! ! 130 0.99 0.95 4.30 4.13 0.94 0.90 0.58 0.56 
! ! ! ! 150 1.07 1.03 4.28 4.12 1.15 1.11 0.53 0.51 
! ! ! ! 200 1.40 1.35 4.88 4.69 1.43 1.38 0.65 0.63 
! ! ! ! 300 1.32 1.27 4.77 4.59 1.41 1.10 0.62 0.60 
b¦�gé�3100%'P�N�81rL9Ø'�g}�4` 

" "
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\<6J�x!

jk<de¶<ÛÜ¶<�8Z�sÍ�3!

! q3.5.1-26;�3�'ÚAc{r6J�x�'T�8%3` 
! 6J�x|<S/C;T�CÜDg:�1;Z\]dCJ<Dg:0c}7c<7c|15c�Õ}6�
{ÒL9Õ<cw;h�341</Ò�};¥1x1'B1�4`yz|<10b'%/ÒCÖy1
T�L]V4rG�41<Ñ'O|Dg:�1;T�CÜ<S/C 0%}P"18%<85%|14%rCJ
Õ+1M�ÜC4` 
! L91\]<©·;Z\]|<10b7Õ;8�4hiJj½Ê'¨g<Dg:�1'=>8GH
34r<d/��}'cB8oÜ�40S1�4yr1D��z4`�y'%/ÒC©·;8�4

,,Ê|<hiJ�11æÒ�z4yr8%7L]V4` 
! 7/'Z-;<6J�x�|S/C0%}P"16>18%<85%|11>14%8%�<Õ+1M�ÜC4`
�9<6J�x|S/C;T�CÜDg:�1;Z\]dCJ<Dg:08Z�7c}<Ñz7zP"7
8Z�15c�Õ}6�{ÒL9Õ<cw;h�34` 

 

 
<45B5768:" :½!(3µ[,¶].wl"
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jr<u�8Z���3!

! q3.5.1-27;u��38Z���3'ÚAc{r6J�x�'T�8%3`¬Æ3zB<��3
|S/C0%'Í½}L9` 
! 6J�x|�3mÌ;T�CÜ15c�Õ}{ÒL9Õ<cw;h�34`�9<u��3|6J
�x�|S/C0%}18>20%<85%|15%8%�<Õ+1M�ÜC4` 
! ��3|<�3Y(�;T�CÜ6J�x�|P"20%8/4`L91\]<�iJ8Z�d/
�U�3|Î"34�};�h}s15c|__4yr;C4` 

 
<45B5768A" KL��\EW7.:½!(3µ[,¶].wl"
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�<P�<�½<:[@8Z�ñDN�!

jk<P�N�!

! q3.5.1-28ja<<jb<;P��>r9ZÍ'T�8<j3.5.1-198Z�q3.5.1-29;P�N�8%3  ̀
! P��>9ZÍP`|<�3'�¡8Z�Dg:�1}�r1dC4`\jU�3;�V]Í4

r<Dg:0c'¨g<�>|de8Z�ÛÜ'©·;Z4B|ÝCÜ<9ZÍ0.5>1.0mmB�}
�P�>0.6>0.8N/mm2;6L<Ñ'Õ|cw;h�34 L̀_L<T|g�' m/1J|S/C0%
ZJ85%'Ð1P¥Ü¾z4`Dg:7c|<9ZÍ0.3mm�Õ}�P�>0.3N/mm2;6L9Õ<

0%'h�|M�V185%|P¥ÜC4`Ýr��38I09¨g<S/C8Z�Dg:}AãC&V
1-:^zCV` 
! �i8Z�d/�U�3|<9ZÍ0.3mm�Õ�}`�}�k341<Ñ'Õ|S/C}dCJ0%
}cw;<85%|)�;h�34` 
! P�N�|<{%kns�41�38Z�S/C;TZ^z<Dg:�1}dCJ0c�7crC4`
�+0c|de¶<ÛÜ¶<�8Z�sÍ}<0.5>0.7<0.6>0.7<0.7>0.8<8Z�0.5>0.8N/mm2<

Õ+7c|0.5>0.6<0.4<0.4>0.58Z�0.2>0.6N/mm28%�4` 
! 7/'yr_^<�>9ZÍP`|Dg:�1;Z4&V1Aã;¾z<P�N�|S/C;T�
CÜ0c�7c}<�P�>_^'h�|�3U�}dC4`\jU|cw<d/�U})�<�i
|Ñ'�1'h�8%L<õUL]V4�3'o�1T�L]V4rD�34` 
! !O'¾¨}G�9¨g<\jU�3|©·'&V1ÝÜP�N�<(bL¹�8Z�,@'b

1�_^G�4r�q:ºÅ'de¶�31vL]V4`L_L<�i8Z�d/�U�3|�q

:ºÅ�38õUL9yr_^B1-:^zCV` 
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<CgW7�s�"
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£½��\m�[gW7�u�"

 

      
<45B5768T" j[R13~AM.wl�s�v�u�"
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345B5767@" j[k�"

!

S/C 
0% 85% 

Dg:! 0Â 7Â 0Â 7Â 
¸¹ÃÄÅ� 0.79  0.51 0.51  0.60  
ÆÇÃÄÅ� 0.65  0.47 0.75  0.45  
ÈÄÅ� 0.88  0.53 0.70  0.42  
É�ÄÅ� 0.80  0.61 0.54  0.29  
u��3� 0.95� �� 0.57 � 

b¦O|N/mm2}�4` 
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jr<�½N�¢\«Á\«Á;�«¦!

! q3.5.1-30ja<<jb<;�½�>r8zÍ'T�8<j3.5.1-208Z�q3.5.1-31;�½N�8%3  ̀
! �½�>8zÍP`;�V]Í4r<�3U�<Dg:�18Z�S/C;T�CÜ6r[O3±
'�r8%3 Ñ̀'�r|<\j�3'¨g<0%}8zÍ0.04>0.06�}cR_;`�}��<85%
|0.02>0.03})�;�kL<Q+rs�P�>;6L9Õ<cw;h�34`�i8Z�d/�
U�3|<S/C0%'¨g8zÍ0.04�Õ�}cw;<85%|0.02B��}`�}��<�P�>Õ
|Q+rscw;h�34` 
! �½N�|<\jU�3}B|M�Ü<S/C8Z�Dg:�1;T�CÜde¶<ÛÜ¶<8Z
���3}<2.0<1.78Z�1.8N/mm2�Õ8/4`�i8Z�d/�U�3|<Dg:;T�CÜ

S/C}dCJ0%}3.38Z�5.3<85%|2.08Z�3.8N/mm28%�<�+1Õ+'1.68Z�1.3w
rC4`�9<N�|�3U�}I04r<\jU�3ZJ�i8Z�d/�U�31S/C;T�
CÜP"2wP¥ÜC4` 
! 7/'yr_^<�½�>8zÍ`q'�r|<�38Z�Dg:�1;T�CÜS/C0%ZJ85%
'Ð1 m/1J1)}<Ñ'Õcw;h�34`�½N�|<\jU�3;I0�i8Z�d/

�U�3'Ð1NÜ<S/C;TZ^zP"2wP¥ÜC4` 
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345B5768=" ��k�"

!

S/C 
0% 85% 

Dg:! 0Â 7Â 0Â 7Â 
¸¹ÃÄÅ� 2.07 2.20 1.98 2.03 
ÆÇÃÄÅ� 1.68 1.96 1.74 1.70 
ÈÄÅ� 1.78 1.95 1.79 2.00 
É�ÄÅ� 3.33 3.44 1.99 2.43 
u��3� 5.34� �� 3.81 � 

b¦O|N/mm2}�4` 
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js<:[@N�!

! q3.5.1-32ja<<jb<;:[@�>r8zÍ'T�8<j3.5.1-218Z�q3.5.1-33;:[@N�8
%3` 
! :[@�>8zÍP`;�V]Í4r<�3U�}6r[O¯9�r8%3`\jU�3|Dg

:;T�CÜS/C}dCJ<0%}8zÍ3.0B��}cw;�k341<85%'¨g2.0�Õ�}`
�;��<Ñ'Õ|Q+rs|\ÜJrh�34`�9<�JN�|�+1Õ+ZJP¥ÜC4` 
! �i8Z�d/�U�3|<g:'`�¸i}´%Q'Pi)C�;2T�z<Ñz1�z4y

r}ºF2TrCJ'`);!�9rG�4` m/1J|<S/C;TZ^zg:'`�¸i}c
w;�kL<8zÍ1.5B�3.0�}`�;��<Ñ'Õ)�;h�34` 
! :[@N�|<�38Z�Dg:�1;T�CÜS/C85%ZJ0%'Ð1P¥ÜC4`Ñ'O|\
jU�3'¨g<de¶<ÛÜ¶8Z���3}<0%|3.6<3.38Z�3.3N/mm2<85%}3.0<2.8
8Z�3.0N/mm2�Õ8%�<P"1.2wrC4 �̀i8Z�d/�U�3'sÍ8Z�u��3|<

Dg:;T�CÜS/C}dCJ0%}5.38Z�1.0<85%|3.18Z�0.7N/mm2B�rCJ<P"1.5
w8%�4` 
! 7/'yr_^<�>|�3U�rS/C}dCJ<\jU�3|0%|cw;85%}`�;�kL<
Ñ'Õ|Q+rs|\ÜJrh�34`�i8Z�d/�U�3|<S/C08Z�85%|`�}�k
L<Ñ'Õ|Q+rs)�;âÝ34 �̀9<:[@N�|Dg:;T�CÜS/C0%�85%rCJ<
\jU�3}1.2<�i8Z�d/�U�3}1.5wB�8%�4` 
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345B57687" ./0k�"

!

S/C 
0% 85% 

Dg:! 0Â 7Â 0Â 7Â 
¸¹ÃÄÅ� 3.64� 3.69� 2.95� 3.62�
ÆÇÃÄÅ� 3.33� 3.29� 2.81� 2.50�
ÈÄÅ� 3.30� 3.98� 2.74� 3.13�
É�ÄÅ� 5.33� 4.00� 3.14� 3.63�
u��3� 1.02� �� 0.66 � 

b¦O|N/mm2}�4` 
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jt<ñDN�!

! q3.5.1-34ja<<jb<;ñD�>r8zÍ'T�8<j3.5.1-228Z�q3.5.1-35;ñDN�8%3  ̀
! ñD�>8zÍ`q;�V]Í4r<\jU�3|de¶8Z��}¯9�r8%31<ÛÜ¶

'¨gS/C;T�CÜDg:;Z\]dC4 d̀e¶8Z��|<8zÍ0.3�Õ�}`�}�kL<
Ñ'Õ|S/C8Z�Dg:;T�CÜ)�;h�34`ÛÜ¶|<Dg:�1}dCJ<0c}8z
Í0.5B��}cw;�kL<{%kn|�41�P�>_^||\ÜJrâÝ34`7c|<8z
Í0.3�Õ�}`�}�kL<Ñ'Õ)�;h�34` 
! �i8Z�d/�U�3|<S/C}dCJ0%|8zÍ0.2B�<85%}0.3�Õ�}`�}�kL<
Ñ'ÕQ+rs)�;h�34` 
! ñDN�|<\jU�3'Dg:0c}PBCV1<7c|0%�85%rC4`Ñ'O|<de¶<
ÛÜ¶8Z��}�+|0.16<0.238Z�0.16N/mm2<Õ+}0.29<0.218Z�0.28N/mm28%�<

0.13<0.028Z�0.12N/mm2'B1yI4` 
! �P�>_^'�r|<�3U�<S/C8Z�Dg:}6r[OBd1CÜ�P�>;6L9Õ<
)�;h�34`yz|<ñD>;(L]�31jh-}NÍg-1<MN);I_CVyr8%

L]V4` 
! 7/'yr_^<ñD�>8zÍ`q;�V]Í4r<\jU�3|de¶8Z��}¯9�r

8%31<ÛÜ¶'¨gS/C;T�CÜDg:;Z\]dC4`ñDN�|<�3U�8Z�Dg
:�1;T�CÜS/C0%ZJ85%'Ð1NÜC4`Dg:�1}�4r<S/C}dCJ0c|0%�
85%<7c}0%�85%rC4` 
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345B57688" ��k�"

!

S/C 
0% 85% 

Dg:! 0Â 7Â 0Â 7Â 
¸¹ÃÄÅ� 0.27  0.16 0.27  0.29  
ÆÇÃÄÅ� 0.19  0.23 0.14  0.21  
ÈÄÅ� 0.17  0.16 0.22  0.28  
É�ÄÅ� 0.27  0.20 0.31  0.27  
u��3� 0.49� �� 0.36 � 

b¦O|N/mm2}�4` 
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j�<P�N�r�½<:[@8Z�ñDN�'T�!

" q3.5.1-36;P��>r¸g'N�'T�<j3.5.1-23;¸g'N�'IJ8%3`�9<q-'
ja<8Z�jb<|<\jU8Z��i8Z�d/�U�38jZL]V4` 

0%0c;�V]Í4r<\jU�3'N�|<P�N�81rL]</º8}�4r�½<:[
@8Z�ñD}<2.0>2.6<3.7>5.18Z�0.1>0.3w'N�rC4`0%7c|<3.7>4.3<6.9>
7.58Z�0..3>0.4w<85%0c}2.3>3.8<3.7>5.78Z�0.1>0.5w<7c|3.3>4.7<5.5>7.4
8Z�0.4>0.6w8%3`3±;�i8Z�d/�U�3'¨g<4.1>5.6<1.0>6.68Z�0.3>
0.5w<5.6<6.68Z�0.3w<3.6>6.6<1.1>5.88Z�0.5>0.6w<8.3<12.58Z�0.9w'N�
rC4` 
N�;�V]��;Í4r<\jU�3|<P�N�;I0:[@N�1P¥ÜC41ñDN�

;(L]|0.5wB�ÊÜC4 �̀iJ8Z�d/�U�3|<�½8Z�:[@N�;(L]2M

;IÜ1ñDN�|0.3>0.5wrÊÜ<hj'\jU;UV4rMN1-:^zCVyr8%L]
V4` 
P�r�½8Z�ñDN�|�+1NÜC4;bVÕ+s�k341<:[@N�|h�34` 
1G�};<P�N�r¸g'N�'T�8{T#r��L7�;%3` 
 

�! ! ½ja<!é! y=-0.3338x+2.1088 (r=-0.302! n=12) 
! ! ! ! jb<!é! y=4.0172x+0.8772 (r=0.780-! n=6) 
:![!@ja<!é! y=0.1676x+3.1477 (r=0.057-! n=12) 
! ! ! ! jb<!é! y=-1.3708x+3.82 (r=-0.173! n=6) 
ñ! ! Dja<!é! y=-0.0887x+0.269 (r=-0.206! n=12) 
! ! ! ! jb<!é! y=0.2498x+0.1608 (r=0.559-! n=6) 

yy;<yékN�¢N/mm2¦ 
! ! ! ! ! xéP�N�¢N/mm2¦ 

 
! #_^sB^_CZ-;<�T�{r|\jU8Z��i8Z�d/�U}r=0.05>0.308Z�
r=0.17>0.788%3yr_^<P�N�r¸g'N�|ÝCÜrsT�L]V4yr1-:^z4  ̀
! 7/'yr_^<\jU�3|<P�N�;I0:[@N�1P¥ÜC41ñDN�;(L]|

0.5wB�rC4 �̀iJ8Z�d/�U�3|<�½8Z�:[@;(L]2M);IÜ1ñDN

�|0.3>0.5w8%�4` 
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345B57684" J¼.k�.��"

! ! ! �( 
 

�3 

0%! 0c 
P� �½ :[@ ñD 

�N �g �N �g �N �g �N �g 
de¶ 0.79 1.00 2.07 2.62 3.64� 4.61 0.27 0.34 
ÛÜ¶ 0.65 1.00 1.68 2.60 3.33� 5.14 0.19 0.29 
�! 0.88 1.00 1.78 2.01 3.30� 3.73 0.17 0.19 
sÍ! 0.80 1.00 3.33 4.18 5.33� 6.68 0.27 0.34 
u�! 0.95� 1.00 5.34 5.62 1.02� 1.07 0.49 0.52 

! ! ! �( 
 

�3 

0%! 7c 
P� �½ :[@ ñD 

�N �g �N �g �N �g �N �g 
de¶ 0.51 1.00 2.20 4.32 3.69 7.24 0.16  0.31 
ÛÜ¶ 0.47 1.00 1.96 4.14 3.29 6.94 0.23  0.49 
�! 0.53 1.00 1.95 3.70 3.98 7.56 0.16  0.30 
sÍ! 0.61 1.00 3.44 5.68 4.00 6.61 0.20  0.33 
u�! �� � � �� �� �� � � 

! ! ! �( 
 

�3 

85%! 0c 
P� �½ :[@ ñD 

�N �g �N �g �N �g �N �g 
de¶ 0.51 1.00 1.98 3.89 2.95� 5.78 0.27 0.53 
ÛÜ¶ 0.75 1.00 1.74 2.31 2.81� 3.75 0.14 0.19 
�! 0.70 1.00 1.79 2.58 2.74� 3.95 0.22 0.32 
sÍ! 0.54 1.00 1.99 3.69 3.14� 5.80 0.31 0.57 
u�! 0.57� 1.00 3.81 6.68 0.66� 1.15 0.36 0.64 

! ! ! �( 
 

�3 

85%! 7c 
P� �½ :[@ ñD 

�N �g �N �g �N �g �N �g 
de¶ 0.60  1.00 2.03 3.38 3.62 6.02 0.29  0.48 
ÛÜ¶ 0.45  1.00 1.70 3.78 2.50 5.56 0.21  0.46 
�! 0.42  1.00 2.00 4.78 3.13 7.49 0.28  0.66 
sÍ! 0.29  1.00 2.43 8.39 3.63 12.57 � 0.27  0.94 
u�! �� � � �� �� �� � � 

b¦�gék�3'P�N�81rL9Ø'�g}�4` 
 
 
" "
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6A723X"

! 7/8öt34rT'Z-;C4` 
 
;<\jU'�3�¡;�V]!

! �3|<de'¨g<o�100mm�Õ1${8¾:<�z]�^_ÜD8ÀVR3V¡ª}�4
1<ÛÜ¶|de¶'VC7�'50mm�Õ1$ÜÂ¡}�Vyr_^<oJYpÕ|<Û¼¼,
¼_¬/}�31( m<©·;Z\]�¡1dC4` 
! ��3|<�1K�}/Ç�¡;C\]V4`�9<�¡|/Ç�8Z��z9s';TZ^z

LJP�9s'8¹;�3r2�;,z41<Ý�3|�¡8cm,z4yr|CV` 
 
D<Û¼¼O!

! jh'¡|<\j8Z��i�3;TZ^zDg:08Z�7c'�h¡;I0]<58c;C4r
Dg:L9yr}P¡;�x34yr1ý-}¥4` 
! Û¼¼O|\jU}135�10<�i8Z�d/�U|150�108/<�3mÌ;T�CÜ<S/C0%
�85%<Dg:7c�58c�0crC4` 
 
U<��3;�V]!

jk<��3'Âg!

! 25Âg8*;<�'��¢0.7g/cm3¦;´V�3'ÂgÁ­8u'L9`!�Âg|<��3

'Y(�1�k34rÅ(zL1âÝL<100>300%Y(}969>907m4rCJ<�3J8!�Â
gru'Âg8IJ34r�+1¥1/3w'Âg}�4_^<Å(zL11�}|CV9:<Å(zL
14;8�4u'Âg;�V]#�340S1�4` 
 
jr<�3Y(�rÛ¼¼O'T�!

! ��3|<�3Y(�200%�}6r[OD;l�91<300%}|��3'ef1( �Z-;
CJÛ¼¼O|h�34` 
! 1G�};Q+'T�8{T#r��L7�;%3` 

y=-0.1261x+169.75! (r=-0.983! n=5) 
yy;<yéÛ¼¼O! ! xé�3Y(�¢%¦ 

 
js<�3Y(�rP�<�½<:[@8Z�ñDN�'T�!

! ¸g'N�|<�3Y(�r6�IkL]V4`L_L<��;Í4rVzz'N�sY(�

130%}{�h�341<200%}�PO8/4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 

P �é! y=0.0018x+0.8457 (r=0.780! n=5) 
� ½é! y=0.0026x+4.083  (r=0.723! n=5) 
: [ @é! y=0.0019x+0.8835 (r=0.741! n=5) 
ñ Dé! y=0.0003x+0.537 (r=0.535! n=5) 

yy;<yékN�¢N/mm2¦! ! xé�3Y(�¢%¦ 
 
jt<Û¼¼OrP�<�½<:[@8Z�ñDN�'T�!

! ¸g'N�|<{%kn|�41Û¼¼O1M�V6ON�|P¥ÜC4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
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P �é! y=-0.0138x+3.1991! (r=-0.768! n=5) 
� ½é! y=-0.0184x+7.2449! (r=-0.668! n=5) 
: [ @é! y=-0.0144x+3.3473! (r=-0.718! n=5) 
ñ Dé! y=-0.0021x+0.8949! (r=-0.451! n=5) 

yy;<yékN�¢N/mm2¦! ! xéÛ¼¼O 
 
j�<P�N�r�½<:[@8Z�ñDN�'T�!

! kN�|<P�<�½<:[@8Z�ñD}<1.04>1.40<4.2>4.8<0.9>1.4<8Z�0.5>0.6N/mm2

8%�<P�81rL]</º8}�4r�½}4.1>4.6<:[@|0.9>1.3<ñD}0.5>0.6w'
N�rC4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 

� ½é! y=1.4799x+2.8122 (r=0.967! n=5) 
: [ @é! y=1.0598x-0.012 (r=0.949! n=5) 
ñ Dé! y=0.2037x+0.3553 (r=0.804! n=5) 

! yy;<yékN�¢N/mm2¦! !  xéP�N�¢N/mm2¦ 
 
\<6J�x!

jk<de¶<ÛÜ¶<�8Z�sÍ�3!

! 6J�x|S/C;T�CÜDg:�1;Z\]dC4 D̀g:08Z�7c}<Ñz7zP"78Z
�15c�Õ}6�{ÒL9Õ<cw;h�LS/C0%}P"16>18%<85%|11>14%8%�4` 
 
jr<u�8Z���3!

! 6J�x|�3mÌ;T�CÜ15c�Õ}{ÒL9Õ<cw;h�34`�9<u��3|6J
�x�|S/C0%}18>20%<85%|15%8%�<Õ+1M�ÜC4` 
! ��3|<�3Y(�;T�CÜ6J�x�|P"20%8/4`L91\]<�iJ8Z�d/
�U�3|Î"34�};�h}s15c|__4yr;C4` 
 
�<P�<�½<:[@8Z�ñDN�!

jk<P�N�!

! P��>9ZÍP`|<�3'�¡8Z�Dg:�1}�r1dCJ<\j}9ZÍ0.5>1.0mm
B��}`�}���P�>0.6>0.8N/mm2;6L<Ñ'Õ|cw;h�34`Ýr��38I0

9¨g<S/C8Z�Dg:}AãC&V1-:^zCV`�i8Z�d/�U�3|<S/C}dCJ
0%}cw;<85%|)�;âÝ34`!  
! P�N�|<Dg:0c'¨gde¶<ÛÜ¶<�8Z�sÍ}<0.5>0.7<0.6>0.7<0.7>0.8<
8Z�0.5>0.8N/mm2<7c|0.5>0.6<0.4<0.4>0.58Z�0.2>0.6N/mm28%�4` 
 
jr<�½N�!

! �½�>8zÍ`q'�r|<�38Z�Dg:�1;T�CÜS/C0%ZJ85%'Ð1 m/1
J1)}<Ñ'Õcw;h�34` 
! �½N�|<\jU�3}B|M�Ü<S/C8Z�Dg:�1;T�CÜde¶<ÛÜ¶<8Z
���3}<2.0<1.78Z�1.8N/mm2�Õ8/4`�9<\jU�3;I0�i8Z�d/�U�

3'Ð1NÜ<S/C;TZ^zP"2wP¥ÜC4` 
 
! !

858



39 

js<:[@N�!

! :[@�>8zÍ`q|�3U�rS/C}dCJ<\jU�3|0%|cw;85%}`�;�kL<
Ñ'Õ|Q+rs|\ÜJrh�34`�i8Z�d/�U�3|<S/C08Z�85%|`�}�k
L<Ñ'Õ|Q+rs)�;âÝ34` 
! :[@N�|<\jU�3'¨g<de¶<ÛÜ¶8Z���3}<S/C0%|3.6<3.38Z�
3.3N/mm2<85%}3.0<2.88Z�3.0N/mm2�Õ8%�<P"1.2wrC4`�i8Z�d/�U�
3'sÍ8Z�u��3|<Dg:;T�CÜS/C}dCJ0%}5.38Z�1.0<85%|3.18Z�
0.7N/mm2B�rCJ<P"1.5w8%�4` 
 
jt<ñDN�!

! ñD�>8zÍ`q;�V]Í4r<\jU�3|de¶8Z��}¯9�r8%31<ÛÜ¶

'¨gS/C;T�CÜDg:;Z\]dC4`ñDN�|<\jU�3'Dg:0c}PBCV1<
7c|0%�85%rC4 Ñ̀'O|<de¶<ÛÜ¶8Z��}�+|0.16<0.238Z�0.16N/mm2<

Õ+}0.29<0.218Z�0.28N/mm28%�<0.13<0.028Z�0.12N/mm2'B1yI4` 
 
j�<P�N�r�½<:[@8Z�ñDN�'T�!

! \jU�3|<P�N�;I0:[@N�1P¥ÜC41ñDN�;(L]|0.5wB�rC4`
�iJ8Z�d/�U�3|<�½8Z�:[@N�;(L]2M;IÜ1ñDN�|0.3>0.5w
8%�<hj'\jU;UV4rMN1-:^zCV` 
! 1G�};<P�N�r¸g'N�'T�8{T#r��L7�;%3` 

�! ! ½ja<!é! y=-0.3338x+2.1088 (r=-0.302! n=12) 
! ! ! ! jb<!é! y=4.0172x+0.8772 (r=0.780-! n=6) 
:![!@ja<!é! y=0.1676x+3.1477 (r=0.057-! n=12) 
! ! ! ! jb<!é! y=-1.3708x+3.82 (r=-0.173! n=6) 
ñ! ! Dja<!é! y=-0.0887x+0.269 (r=-0.206! n=12) 
! ! ! ! jb<!é! y=0.2498x+0.1608 (r=0.559-! n=6) 

yy;<yékN�¢N/mm2¦! ! xéP�N�¢N/mm2¦ 
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jh'\6¸O!

6*7#$�?"

! 5!"}|<e�;B'�4jhUPh;�V]w¹C¸üÐ-8#�L]V4`!

!

;<õUµ¶<25Âg8Z�Yg�g!

jk<õUµ¶"

! q3.5.1-37;e�CÂ8%3`¸ü34h|<e�CÂZJde8Z�~Ú\j7n}<eQ¬
0.6>100-m�Õ8kLP`ZJ75-m7�'O8%�9`y'yr_^<¸Oh;~Ú¶\j8õ
U34yr8ÇÒL9`Ph|de¶h8õUL9`�3|<´%Q-'�3Y(�;B1yIC

VZ-;sÍ�38UV9` 
!

jr<25Âg!

j3.5.1-24;S/C�'Âg8%3`Âg|<XPhI¢7Õ<S/Crj$34¦08Z�85%rL<
Ý�3'25Âg81G;L9` 

345B57689" ¬p�O6DW77"

XPhI 
S/C¢%¦ 

6JÂg¢g/�¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ 

0 1096.1 0 449.4 27.4 
85 730.9 621.3 385.0 19.3 

b¦XPhI¢S/C¦|6JI}�4`!
!

js<¸OÐ-!

" ¸OÐ-|<e�CÂZJý-Lde¶é~Ú¶h}10é0<7é3<5é5<3é78Z�0é10¢7
Õ<10é0<7é3<5é5<3é78Z�0é10rj$34¦rL<Ph'|�;(L]Yg8[-`
C8<3é7;TL]|<Ph'%Y;ZJS/C0%'´%Qr720×40mm'´%Q8½}L9` 
!

D<jh%¶'½}!

j3.5.1-25;jh'oJYpØ18%3 j̀h'oYp;|<Ö�zJ54'i"o�238UV<
µ¶|�3<h<X8Z�D'S;k(L<j3.5.1-25;´ViÒØ1oYp9`!
!

345B5768B" CB.234|U"

=X$±! =X{¢r/min¦! Ø1¢?¦!

0c!
5.5> 
6.0 

330> 
380 

15 
15 

6.0 380 30
6.5 425 60 

oYpØ1 120 
"

6=7#$1}"

;<´%Q'½}¢]D«Á\«¢¢¦!

! ´%Q'½}|<7�;%3`!

èh|<JIS A 1204¢h'e�%"¦;´V%"8[\9`h|2.5mm¢2500µm¦º4V8KA

860



2 

L9s'8Ñz7z150g¹ÚL9`!
ê¹ÚL9h;D8|�'P"3�k�<�¼�]¡;34`!
í-¬2mm<t�40mm'Á&Ä¬/Ç�¢¨Ä�[¼¦'-8;°Ü^Ä¼�8iJ<ÀÓ;Æ
½}¥4Z-;34`!

�Á&Ä¬/Ç�45;%¶8ÔL;î`£R!"ZJ<�¼�]¡}ÔL;�CVr´%Q;K
T1$Ü<��}�'34yr_^ÇÒL9`!

�´%QÎ"Õ;25'§S}E[;C4Z-;}Í</�%'��%C;R3J8_�]E[;
34`!

¦45'%"Q|'¬<t�8O�49:;JIS A 1107¢Z�&Ä¼]_^'ZÁ'¹ÚÐ-­��
½%"Ð-¦81G;Á­L]V4`!

!

D<´%Q'½}¢P\«Á\«Á;�«A¦!

! U¼|<å¬[¬´%Q��UUl.U¼¢P40×40×160mm¦8õUL<oYpÕ'jh%¶
8<l.U¼¢Z-_[¦;q:4�;7!�]�¼�]oYpU¢boJU¦�I}_¥Yp<

z:;ÚJLL9`!

jh%¶|<U¼;×K;C�]q:<å¬[¬´%Q½}UU'½¥S¢P35×35mm¦}k
K5=½¥84=AJBL¢20=¦<d/�|/48C^L��L9`!
! N�%"U´%Q|<P�8Z��½%"U;1¼<ñD%"U;1¼8½}L9`�9<%¶|
~Ú¶Ph'J1ÝCÜ<:[@%"U|½}L]VCV` 
 
U<%"Ð-!

jk<e�CÂ!

! e�CÂ%"|<)¼<¼=L#e�CÂ~Òq�SALD§3000S¢|#&r!Ï}½}i¦8U
V<~ÒO1/Ò34�}[\9`!

! %¶|<Ph¥3g850gB�'D;l_LhiDj;k(L9`Ph¢]Q¦'¨g<e¬'P
¥CM§á8��<e'M�C]Q%¶8k(L9`yz|<M§á'%¶8k(34rq�-'

Ã��;(1�ÜHz_^}�4`m<D;l_L9%¶|e�1/Ò34�}AJBL%"L9

1<Ph¢]Q¦'¨g<2=B�}MNL9` 
 
jr<�½%"!

%"|JIS A 1216¢h'{a�½%"¦;´V<2T��|0.5mm/minrL9 �̀½N�/C|JIS 
A 1107¢Z�&Ä¼]_^'ZÁ'¹ÚÐ-­��½%"Ð-¦;´V<Á­�{S8»I]�:
9`j3.5.1-26;Á­�{8%3` 
 $C ÄN/A   

! yy;</c é�½N�¢Nlmm²¦<Né�PT|¢N¦<SéÁ­�{! Aé@FL¢cm²¦ 
345B5768:" ��l(6xÅº"»"77=A7"

t�r'¬r'Ih/d! Á­�{! RG!

2.00 1.00 h/d1y'j;j3O'�1;�4¨g<
Á­�{|<Á1L]�:4` 1.75 0.98

1.50 0.96
1.25 0.93
1.00 0.87
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\<uyÐ-8Z�fU!

! %"Q'uy|<À!Î"rL!"È-}g�<Á�;TZ^z��uyrL9`fU|´%Q

½}Õ7c(8(/rL9`!
!

! !
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6!7#$����\´8"

;<e�CÂ!

q3.5.1-37;©·�'<q3.5.1-38;Yg�'e¬rr�<L°O'T�8%3` 
q3.5.1-37'e�CÂ_^<de8Z�~ÚZ\j7n|eQ¬75-mZJM�Ve¬1${8¾
:4`L_L<~ÚZ\j|1000-m�Õ8$Ü¾:4¿eCPh}�4yr_^<¸Oh;õU
34yr8ÇÒL9` 
q3.5.1-38ZJe¬r�CÂ|<Yg'mÌ;T�CÜeQ¬75-m�Õ'O8/4 C̀Â�¡|<

Dlvr]Q;T�CÜ3I�r1Í^z4`L91\]<Dlv}'~Ò|v,rG�4` 
! e¬kLP`|<de¶8Z�~Ú¶}�¥1ÝLdC4`�+|cR_C';(L<Õ+|)

}�4`CÂ|<de¶%¶}75-mB�1${8¾:4';(L<~Ú¶|1000-m�Õ1$V`
�9<de¶;~Ú¶8Yg34rdeeQ'e�CÂ;®4Üyr8ý-}¥41<Õ+8�R

L]sdeeQ'CÂ8)�CVyr1ý-}¥4` 
! e�CÂ8Z�kLP`|<D;l_L9%¶rPh']Q|<Å(O;B|�416�¯9�

r8%�4`L91\]<D;l_L9%¶;�V]#�L]V4` 
! 7/'yr_^<Yg�g;T�CÜeQ¬|e¬75-m�Õ}L°O50%8/4`�9<CÂ
�¡|Dlvr]Q;T�CÜ3I�r1�^z4yr_^<D;l_L9%¶}'#�|v,}

�4` 

"

"
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"

<45B5764T" 3O�.9-�¼��\$Qj�"

M7NO40B�t OyPQ_~�"
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D<Û¼¼O!

" q3.5.1-398Z�q3.5.1-40;Û¼¼'.08Z�Ygr©·5r'Û¼¼O8%3` 
! Û¼¼O|<de¶100%'Yg�g10é0}133rCJ<Û¼¼,¼_¬/}'Ã1J1M�V`
L_L<~Ú¶100%'0é10}1448%��+ZJP¥ÜCJ<~Ú¶'Yg�g1$ÜC4';
bV<Û¼¼O|�_^�'¡ª;C4`Û¼¼O'&V|<Q+'e�CÂ_^s%�z4Z-

;<Õ+|e¬500-m7/1$Ü8¾:4yr_^sB^_}�4`L91\]<v'Yg�g'
Û¼¼O|<10é0r0é10'18%3` 
Yg�grÛ¼¼O'T�|<�+1P¥ÜC4';bVÕ+s�k34�r1S/C;T�CÜ
�^z4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 

 
S/C! 0%éy=2.7x+135.48! (r=0.758! n=5) 
! ! 85%éy=1.4x+132.29! (r=0.449! n=5) 

yy;<yéÛ¼¼O! ! !  
! ! ! ! ! xéYg�g¢%¦ 
 
#_^sB^_CZ-;<�T�{r|S/C08Z�85%}r=0.768Z�0.458%3yr_^<Y
g�grÛ¼¼O|�+}�f;<Õ+|ÝCÜrsT�L]V4yr1-:^z4` 
! 7/'Z-;<~Ú¶;de¶8Yg34r<Û¼¼O1135±10;®4Ürrs;<jh;¡'
�x1¾z4` 
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!

<45B5764@" z¡F"

!

<45B5769=" ºSw�z¡F�6RS4@®7"

y = 2.7x + 135.48
r = 0.758

y = 1.3486x + 132.29
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U<6J�x!

" q3.5.1-41;6J�x8%3` 
! 6J�x|S/C}dCJ0%}9c<85%|6c�Õ}6�{ÒL9Õ<cw;h�34`�9<6
J�x1/Ò34�};3c'B1�4`6J�x�|<S/C08Z�85%;T�CÜ<µ�7c�Õ
�})�;h�341<Ñ'Õ|Q+'&V1Aã;¾z<iÒµ��}cw;h�34`Ñ'O

|<�+}18>20%<Õ+|12>15%8%�<0%�85%8/4` 
! 6J�x�|S/C}dCJ0%}18>20%<85%|12>15%8%�<Õ+1M�ÜC4` 
! 7/'Z-;<6J�x�|S/C0%}18>20%<85%|12>15%}6�{Ò34` 
 

"
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jk<�½N�¢]D«Á\«¦!

" q3.5.1-428Z�q3.5.1-43;�½�>r8zÍ8Z��½N�rYg�g'T�8%3` 
! 8zÍP`|Yg�g;Z\]AãC&V1-:^z4`��;Í4r< m/1J|Yg�g

10é0})�C�k8�:41<0é10|�:]cw}�4 �̀9<Ph1¾:4�g}�r|·4`

L_L<�P�>�|Yg�g10é0<7é3<5é5<3é78Z�0é10}<Ñz7zP"4.0<2.5<
1.5<1.08Z�0.5N/mm28/41<8zÍ|0.015>0.02}PB1CV` 
! �½N�|<1G�};Yg�g10é081r34r<Ñz7z0.6<0.3<0.28Z�0.1wrC4`
L_L<Yg�g8$Ü34r10é0;N�|®4Ü1<�P�>�8)�4yr|CV` 
�½N�rYg�g'T�|<Õ+1P¥ÜC4';bV�+|hÜC4�r1�^z4` 
1G�};<Q+'T�8{T#r��L7�;%3` 
 
! ! ! ! y=-0.818x+4.328! (r=-0.970! n=5) 
yy;<yéÛ¼¼O 
! ! ! ! xé�3Y(�¢%¦ 
 
#_^sB^_CZ-;<�T�{r=0.978%3yr_^<�½N�rYg�g|�f;T�L
]V4yr1-:^z4` 
7/'yr_^<8zÍP`|<Yg�g;Z\]AãC&V1-:^z<�½N�|10é081
r34r<Ñz7z0.6<0.3<0.28Z�0.1wrC41<8zÍ|0.015>0.02}PB1CV` 
e�CÂ'P¥CPh;|<ueC'$VPh8Yg34yr}¸O}¥4rÆ�4` 
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jr<P�N�!

" q3.5.1-44<-458Z�q3.5.1-46;P��>r9ZÍ<Yg�grN�8Z�S/CrN�'T�8
%3`Yg�g3é7'85%|~Ú¶Ph1ÝCÜ½}L]VCV` 
! P��>9ZÍP`|<�P�>;&V|�41Yg�g;T�CÜS/C}¯9�r8%3`L
_L<T|g�' m/1J|0%ZJs85%|)}�41<�P�>�|M�V`9ZÍP`|<
�+'¨g<8zÍ0.3�Õ<Õ+|P"0.1mm}�P�>�;634`Ñ'O|<Yg�g10é0
_^0é10;®4Ü';bV<S/C08Z�85%}0.9>0.28Z�0.4>0.1B�h�34`�9<85%
'Yg�g3é7|5é5r0é10'�1}�4yr8D~}¥4` 
! P�N�|<Yg�g10é0<7é3<5é5<3é78Z�0é10'S/C0%}<Ñz7z0.9<0.7<
0.6<0.48Z�0.2N/mm2<85%|0.4<0.3<0.38Z�0.1N/mm28%L<3{Yg�g'¨g<�

+1Õ+'P"2wrC4`y'yr|<Phr�3'jhZJs<Ñz;X1Y(�z4yr}
N�11/2;C4yr8¾ZL]V4` 
! 1G�};S/C0%r85%'N�8{T#r��L<,=80rL9¨g87�;%3` 

 
Yg�grN�'T�S/C 0%éy= -0.18x+1.132 (r=-0.989! n=5)ccc¢1¦ 
! ! ! ! ! ! ! ! ! !     85%éy= -0.0637x+0.4777 (r=-0.989! n=4)ccc¢2¦ 

yy;<yéP�N�¢N/mm2¦ 
! ! xéYg�g 
 
S/C0r85%'T�! ! ! ! ! éy=0.3513x+0.0794 (r=0.999! n=4)ccc¢3¦ 
,=0'¨g! ! ! ! ! ! !  éy=0.4571x (r=0.944! n=4)ccc¢4¦ 

yy;<yéS/C85%'P�N�¢N/mm2¦ 
! ! ! ! ! xéS/C0%'P�N�¢N/mm2¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.947/8%3yr_^<S/C�'P�N�|dC4´
%Q}|�41�f;T�L]V4`yy}<Yg�g3é7'85%'P�N�|#¢3¦_^
0.23N/mm2}�4yr1D~}¥4`�9<Yg�g10é10_^10é0;®4Ü';bVS/C}N
�'B1P¥ÜC4` 
! 7/'yr_^<P��>9ZÍP`|<�P�>�}dC41Yg�g;T�CÜS/C}¯9
�r8%3 �̀9<P�N�|<Yg�g;TZJCÜS/C0%185%'P"2wrC4 Ỳg�g3é
7'S/C85%;8V]s<5é5r0é10'1}3±'�rrD�34` 
! jhUPh|<e�CÂ;Z\]�JCO'661dC41<v'Ph8Yg34yr;ZJ6

68¸ü}¥4yr8B^_;L]V4` 
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js<�½N�¢\«Á\«Á;�«¦!

" q3.5.1-47<-488Z�q3.5.1-49;�½�>r9ZÍ<Yg�grN�8Z�S/CrN�'T�8
%3`Yg�g3é7'85%|~Ú¶Ph1ÝCÜ½}L]VCV` 
! �½�>8zÍP`|<�P�>;&V|�41Yg�g;T�CÜ6r[O3±'�r8%3`

9ZÍP`|<S/C0%'¨g<8zÍ0.03>0.05}�P�>0.5>2.8N/mm2<3±;85%|8zÍ
0.02�Õ}�P�>0.5>2.3N/mm28%�<Ñ'Õ|Q+rscw;h�34`Ñ'O|<Yg�

g10é0_^0é10;®4Ü';bVh�34`�9<85%'Yg�g3é7|5é5r0é10'�1}
�4yr8D~}¥4` 
! �½N�|<Yg�g10é0<7é3<5é5<3é78Z�0é10'S/C0%}<Ñz7z4.5<3.4<
3.1<2.18Z�1.0N/mm2<85%|3.3<2.8<2.38Z�0.9N/mm28%�<3{Yg�g'¨g<�

+1Õ+'P"1.5wrC4` 
! 1G�};S/C0%r85%'N�8{T#r��L<,=80rL9¨gs7�;%3` 

 
 
Yg�grN�'T�S/C 0%éy=-0.826x+5.298 (r=-0.987! n=5)ccc¢1¦ 

! 85%éy=-0.6037x+3.9977 (r=-0.998! n=4)ccc¢2¦ 
yy;<yé�½N�¢N/mm2¦ 
! ! ! ! xéYg�g 
 

S/C 08Z�85%'T� éy=0.7028x+0.2343 (r=0.994! n=4) ccc¢3¦ 
,=0'¨g éy=0.7692x (r=0.989! n=4) ccc¢4¦ 

yy;<yéS/C85%'�½N�¢N/mm2¦ 
! ! ! ! ! xéS/C0%'�½N�¢N/mm2¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.987/8%3yr_^<S/C�'�½N�|dC4´
%Q}|�41�f;T�L]V4 ỳy}<Yg�g3é7'85%'�½N�|#¢3¦_^1.7N/mm2

}�4yr1D~}¥4` 
! 7/'yr_^<�½�>8zÍP`|<�P�>|dC41Yg�g;T�CÜ6r[O3±

'�r8%3 �̀9<�½N�|Yg�g;T�CÜS/C0%185%'1.3wB�rC4 Ỳg�g3é
7;8V]s5é5r0é10'1}3±'�rrD�34` 
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jt<ñDN�"

" q3.5.1-50<-518Z�q3.5.1-52;ñD�>r9ZÍ<Yg�grN�8Z�S/CrN�'T�8
%3`Yg�g3é7'S/C85%|~Ú¶Ph1ÝCÜ½}L]VCV`�9<S/C0%|jh%¶1
%YL99:ñD´%Q825'Í½}L9` 
! ñD�>8zÍP`|<�P�>;&V|�41Yg�g8Z�S/C;T�CÜ6r[O3±'
�r8%3`8zÍP`|<{%kns�418zÍ0.2>0.3�Õ}�P�>0.1>0.6N/mm2;6

L<Ñ'Õ|��34`L_L<�P�>�|S/C;T�CÜYg�g10é0_^0é10;®4Ü'
;bVh�34`�9<85%'Yg�g3é7|5é5r0é10'�1}�4yr8D~}¥4` 
! ñDN�|<Yg�g;TZ^zS/C}B1CÜ<Ñ'O|10é0<7é3<5é5<3é78Z�0é
10}<0.6<0.4<0.3<0.28Z�0.1N/mm28%�<1G�};10é081r34r<0.6<0.5<0.3
8Z�0.1wrC4` 
! 1G�};S/C0%r85%'N�8{T#r��L<,=80rL9¨gs7�;%3` 

 
Yg�grN�'T�S/C 0%éy= -0.109+0.6344 (r=-0.908! n=5)ccc¢1¦ 
! ! ! ! ! ! ! ! ! ! !  85%éy= -0.0863x+0.5732 (r=-0.980! n=4)ccc¢2¦ 

yy;<yéñDN�¢N/mm2¦ 
! !     xéYg�g 
 

S/C0r85%'T� éy=0.8323x+0.0121 (r=0.796! n=4) ccc¢3¦ 
,=0'¨g éy=0.8626x (r=0.795! n=4) ccc¢4¦ 

yy;<yéS/C85%'ñDN�¢N/mm2¦ 
! ! ! ! ! xéS/C0%'ñDN�¢N/mm2¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.908Z�0.797/8%3yr_^<S/C�'ñDN�
|dC4´%Q}|�41�f;T�L]V4`yy}<Yg�g3:7'85%'ñDN�|#¢3¦
_^0.16N/mm2}�4yr1D~}¥4` 
! 7/'yr_^<ñD�>8zÍP`|<�P�>�|Yg�g8Z�S/C;T�CÜ6r[O
3±'�r8%3 ñ̀DN�|<Yg�g10é081r34r<0.6<0.5<0.38Z�0.1wrCJ<3é
7;8V]s3±'�rrD�34`  
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�<kN�'T�!

jk<P�r�½8Z�ñDN�'T�!

! q3.5.1-53;S/C�'P�r�½8Z�ñDN�'T�8%3` 
! P�<�½8Z�ñDN�|<0%}0.2>0.9<1.0>4.58Z�0.1>0.6N/mm2<85%|0.1>0.4<
0.9>3.38Z�0.1>0.48N/mm2/4 �̀9<̧ g'N�|P�81rL9r¥<�½8Z�ñD}<
P"58Z�0.5wrCJñDN�|M�ÜC4` 
! P�rkN�'T�|<�+1P¥ÜC4rÕ+sP¥ÜC4�r1�^z4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

�! ! ½! S/C 0%é! y=4.5902x+0.1026 (r=0.997! n=5) 
 85%é! y=9.3598x-0.4938 (r=0.996! n=4) 
ñ! ! D! S/C 0%é! y=0.6048x-0.0506 (r=0.916! n=5) 
 85%é! y=1.3549x-0.0749 (r=0.991! n=4) 

yy;<yékN�¢N/mm2¦ 
! ! ! !   xéP�N�¢N/mm2¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.907/8%3yr_^<P�rkN�|�f;T�L
]V4yr1-:^z4` 
! 7/'yr_^<̧ g'N�|P�81rL9r¥<�½8Z�ñD}P"58Z�0.5wrC4` 
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jr<]D«Á\«rkN�'T�!

! q3.5.1-54;720×40rkN�'T�8%3`720×40|�38Z�X8Y(L]VCV9:Yg
�g;�V]'Í+%L<S/C0%r85%'EaN�rIJL9` 
! N�|720×40}0.4>3.7N/mm2<P�<�½8Z�ñD'EaN�'¨g0.1>0.6<0.9>3.98
Z�0.1>0.5N/mm28%�4`�+81rL9r¥<Õ+|P"0.1<18Z�0.1wrC4` 
! 720×40r�½N�8IJ34r<�MO;B|�4s''6r[OBd|-:^zCV ỳ'y

r_^<X'Írjh´%Q|N�;=>8­��CV1<�P�>�_^'h�;&V1Aã;

¾z�+|)�;<Õ+|cw;h�34` 
! 720×40rkN�'T�|<�+1P¥ÜC4rÕ+sP¥ÜC4�r1Í^z4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

P! ! �é! y=0.1245x+0.2245 (r=0.905! n=5) 
�! ! ½é! y=0.7725x+1.1025 (r=0.937! n=5) 
ñ! ! Dé! y=0.1128x+0.0931 (r=0.928! n=5) 

yy;<yékN�¢N/mm2¦ 
! ! ! !   xé720×40'N�¢N/mm2¦ 
 
! #_^sB^_CZ-;<�T�{r|r=0.907/8%3yr_^<720×40rkN�|�f;T
�L]V4yr1-:^z4` 
! 7/'yr_^<N�|720×40}0.4>3.7N/mm2<P�<�½8Z�ñD'¨g0.1>0.6<0.9
>3.98Z�0.1>0.5N/mm28%�<�+81rL9r¥<Õ+|P"0.1<18Z�0.1wrC4` 
! h'Írjh´%Q|N�;=>8­��CV1<�P�>�_^'h�;&V1Aã;¾z�

+|)�;<Õ+|cw;h�34`!  
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6A723X"

" 7/'yr8öt34rT'Z-;C4`!

!

;<e�CÂ!

! eQ¬|<Yg'mÌ;T�CÜ75-m}L°O50%�Õ8/4`CÂ�¡|<Dlvr]Q;
T�CÜ3I�r1Í^z4`e�CÂ|<de¶%¶'¨g}75-mB�1${8¾:4';(
L<~Ú¶|1000-m�Õ1$Ü<=¶4yr1ý-}¥4` 
 
D<Û¼¼O!

! Û¼¼O|<de¶100%'Yg�g10é0}133<~Ú¶100%'0é10|1448%��+ZJP
¥ÜCJ<~Ú¶'Yg�g1$ÜC4';bV<Û¼¼O|�_^�'¡ª;C4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 

S/C! 0%éy=2.7x+135.48 (r=0.758! n=5) 
! !  85%éy=1.4x+132.29 (r=0.449! n=5) 

yy;<yéÛ¼¼O! ! ! xéYg�g¢%¦ 
 
U<6J�x 
! 6J�x|S/C}dCJ0%}9c<85%|6c�Õ}6�{ÒL9Õ<cw;h�341<6J/
Ò�};3c'B1�4`6J�x�|S/C0%}18>20%<85%|12>15%}6r[O{Ò34` 
 
\<�½¢720×40¦<P�<�½¢40×40×160¦<:[@8Z�ñDN�!
jk<�½N�6720×407!
! 8zÍP`|Yg�g;Z\]AãC&V1-:^z4`�½N�|<1G�};Yg�g10é
081r34r<Ñz7z0.6<0.3<0.28Z�0.1wrC4`L_L<Yg�g8$Ü34r10é0
;N�|®4Ü1<�P�>�8)�4yr|CV`L91\]<eQ¬11000-m1${8¾:
4P¥CPh;|<ueC'$VPh8Yg34yr}¸O}¥4rÆ�4` 
! 1G�};<Q+'T�8{T#r��L7�;%3`!

y=-0.818x+4.328! (r=-0.970! n=5) 
yy;<yéÛ¼¼O! ! xé�3Y(�¢%¦ 
!

jr<P�N�!

! P��>9ZÍP`|<�P�>�}dC41Yg�g;T�CÜS/C}¯9�r8%3` 
! P�N�|<Yg�g10é0<7é3<5é5<3é78Z�0é10'S/C0%}<Ñz7z0.9<0.7<
0.6<0.48Z�0.2N/mm2<85%|0.4<0.3<0.38Z�0.1N/mm28%�<Yg�g;TZJCÜS/C0%
185%'P"2wrC4` 
! jhUPh|<e�CÂ;Z\]�JCO'661dC41<v'Ph8Yg34yr;ZJ6

68¸ü}¥4yr8B^_;L]V4` 
! 1G�};Yg�grN�'T�8Z�S/C0%r85%'N�8{T#r��L<,=80rL9
¨g87�;%3` 

Yg�grN�'T�S/C 0%éy= -0.18x+1.132 (r=-0.989! n=5)ccc¢1¦ 
! ! ! ! ! ! ! ! ! !     85%éy= -0.0637x+0.4777 (r=-0.989! n=4)ccc¢2¦ 

yy;<yéP�N�¢N/mm2¦! ! xéYg�g 
S/C0r85%'T�! ! ! ! ! éy=0.3513x+0.0794 (r=0.999-! n=4)ccc¢3¦ 
,=0'¨g! ! ! ! ! ! !  éy=0.4571x (r=0.944-! n=4)ccc¢4¦ 
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yy;<yéS/C85%'P�N�¢N/mm2¦! ! xéS/C0%'P�N�¢N/mm2¦ 
 
js<�½N�¢40Á40Á160¦ 
! �½�>8zÍP`|<�P�>|dC41Yg�g;T�CÜ6r[O3±'�r8%3`�

9<�½N�|Yg�g10é0<7é3<5é5<3é78Z�0é10'S/C0%}<Ñz7z4.5<3.4<
3.1<2.18Z�1.0N/mm2<85%|3.3<2.8<2.38Z�0.9N/mm28%�<3{Yg�g'¨g<�

+1Õ+'P"1.5wrC4` 
! 1G�};S/C0%r85%'N�8{T#r��L<,=80rL9¨gs7�;%3` 

Yg�grN�'T�S/C 0%éy=-0.826x+5.298 (r=-0.987! n=5)ccc¢1¦ 
! 85%éy=-0.6037x+3.9977 (r=-0.998! n=4)ccc¢2¦ 

yy;<yé�½N�¢N/mm2¦! ! xéYg�g 
S/C 08Z�85%'T� éy=0.7028x+0.2343 (r=0.994-! n=4)ccc¢3¦ 
,=0'¨g éy=0.7692x (r=0.989-! n=4)ccc¢4¦ 

yy;<yéS/C85%'�½N�¢N/mm2¦! ! xéS/C0%'�½N�¢N/mm2¦ 
!

jt<ñDN�!

! ñD�>8zÍP`|<�P�>�|Yg�g8Z�S/C;T�CÜ6r[O3±'�r8%3`
�P�>�|S/C;T�CÜYg�g10é0_^0é10;®4Ü';bVh�34`ñDN�|<Y
g�g10é081r34r<0.6<0.5<0.38Z�0.1wrC4`1G�};S/C0%r85%'N�8{
T#r��L<,=80rL9¨gs7�;%3` 

Yg�grN�'T�S/C 0%éy= -0.109+0.6344 (r=-0.908! n=5)ccc¢1¦ 
! ! ! ! ! ! ! ! ! ! !  85%éy= -0.0863x+0.5732 (r=-0.980! n=4)ccc¢2¦ 

yy;<yéñDN�¢N/mm2¦! !  xéYg�g 
S/C0r85%'T� éy=0.8323x+0.0121 (r=0.796-! n=4)ccc¢3¦ 
,=0'¨g éy=0.8626x (r=0.795-! n=4)ccc¢4¦ 

yy;<yéS/C85%'ñDN�¢N/mm2¦! ! xéS/C0%'ñDN�¢N/mm2¦ 
!

j�<P�r�½8Z�ñDN�'T�!

! P�<�½8Z�ñDN�|<0%}0.2>0.9<1.0>4.58Z�0.1>0.6N/mm2<85%|0.1>0.4<
0.9>3.38Z�0.1>0.48N/mm2/4`¸g'N�|P�81rL9r¥<�½8Z�ñD}P"5
8Z�0.5wrC4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 

�! ! ½! S/C! 0%é! y=4.5902x+0.1026 (r=0.997! n=5) 
! ! ! ! ! ! !  85%é! y=9.3598x-0.4938 (r=0.996! n=4) 
ñ! ! D! S/C! 0%é! y=0.6048x-0.0506 (r=0.916! n=5) 
! ! ! ! ! ! !  85%é! y=1.3549x-0.0749 (r=0.991! n=4) 

yy;<yékN�¢N/mm2¦! !  xéP�N�¢N/mm2¦ 
!

jE<720Á40rkN�'T� 
! N�|720×40}0.4>3.7N/mm2<P�<�½8Z�ñD'�MO>�PO|0.1>0.6<0.9>3.9
8Z�0.1>0.5N/mm28%�4 �̀+81rL9r¥<Õ+|P"0.1<18Z�0.1wrC4 7̀20×40
r�½N�8IJ34r<�MO;B|�4s''6r[OBd|-:^zCV`Ph'Írjh

´%Q|N�;=>8­��CV1<�P�>�_^'h�;&V1Aã;¾z�+|)�;<Õ

+|cw;h�34` 
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! 1G�};<Q+'T�8{T#r��L7�;%3` 
P! ! �é! y=0.1245x+0.2245! (r=0.905! n=5) 
�! ! ½é! y=0.7725x+1.1025! (r=0.937! n=5) 
ñ! ! Dé! y=0.1128x+0.0931! (r=0.928! n=5) 

yy;<yékN�¢N/mm2¦! !  xé720×40'N�¢N/mm2¦ 
!
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jh'w¹#$-!

6*7#$�?"

! 5!"}|<¾¨;�4áÀ8õUL]z¹;jh8#$34Ð-8Â0]V4` 
 
;<õUµ¶8Z�25Âg!

jk<õUµ¶!

! jhUPh8Z��3|de¶8UV9`�9<jh'#$8349:;õU34º4V8j

3.5.1-27;%3`º4VÖ�(R¥|<JIS Z 8801¢%"Uº4V¦ZJ<Ï�l-|JIS A 1102
¢1µ'º4VC�%"¦ZJ1�L9`7Õ<º4V(|º4VÏ�l-}j$34` 
! º4V|<hj;õU�z]V4M)1�_^õU34º4V(8ÇÒL9`�9<Û2º4V

|<!O'M)µ¶'33¥<ZL­��µ¶ZJs�V1<AJBLNU}¥4yrr1�1/

ÒL]V4Ù_^}�4` 
345B5768A" 1¥I(}"

Ö�(R¥¢mm¦ 
JIS Z 19 26.5 31.5 37.5 53 

º4VÏ�l-¢mm¦ 
JIS A 20 25 30 40 50 

"

jr<25Âg!

Âg|<XPhI¢7Õ<S/Crj$34¦08Z�85%rL<(´Û¼¼O135±10'Ý�3'2
5Âg81G;½}L9`j3.5.1-28;S/C�'Âg8%3` 

345B5768T" ¬p�O"

XPhI 
S/C¢%¦ 

6JÂg¢g/4¦ 
Ph¢C¦ X¢S¦ D¢W¦ �3¢St¦ 

0 1096.1 0 449.4 27.4 
85 730.9 621.3 385.0 19.3 

b¦XPhI¢S/C¦|6JI}�4`!
 
6=7#$1}"

;<%¶'½}!

%¶|<,,�+1!O;õU34jh8GHL<S/C0%}|Û¼¼O1h:'125±5_^155±5<
S/C85%'¨gÛ¼¼O125±5|�Js�J!U)}CVyr_^<135±5_^155±58½}L9`
Û¼¼O1/^zCV¨g<25Âg;Ñ'��kD8[VÛ¼¼8Â¸L9` 

 
D<w¹#$%"¢1�%"¦!

!"Ð-87�;%L<q3.5.1-55;!"bS8%3` 
j3.5.1-29;jh'oJYpØ18%3` 
jh'oYp;|<Ö�zJ104'i"o�238UV<µ¶|�3<h<X8Z�D'S;k(
L<j3.5.1-29;´ViÒØ1oYp9` 
è25Âg;´V½}L9jh'<Û¼¼O8~Ò34` 
ê~ÒÕ<kº4V'/;|�800g8JJ|\ÜJr2:4`m<|�|,,�+'°�A-Y 
'{i1800g�Õ_^ÇÒL9` 
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íº4VÇ;»:9jh8M�Cy]}wL¤�CVZ-;a3` 
�1CÕ;º4V�'\¼¬;1m9KAJ8~Ò34` 
�ê>�83=AJBL[-` 
¦!"1MZ\9jh8¬�oJYp<Û¼¼O8~ÒL´%Q8½}L9` 
! ´%Q|<oJYpÕ;1=r1�%"Õ;1='u2=½}L<Î"[B8Ú]N�%"8[\
]V4` 
! 1��|º4V;2:9800g_^1CÕ;KAL9J'�gZJ<T#}�:9` 
 
! ! ! W=Wn/W0Á100 
 
! yy;<Wé1��¢%¦<Wnéº4VKAJ¢g¦<W0é800g¢º4V;2:9%¶¦ 

" "

! ! ! ! ! ! ! ! ! ! ! k(! ! ! ! ! ! ! ! ! a3! ! ! ! ! ! ! ! 1C1��!
<45B576BB" #$kÀ"

"

345B5768@" CB.234|U"

=X$±! =X{¢r/min¦! Ø1¢?¦!

6.5> 
7.0 

364> 
400 31 

7.5 423 30
7.5 423 61 

oYpØ1 122 
"

U<´%Q'½}!

! U¼|<å¬[¬´%Q��UUl.U¼¢540×40×160mm¦8õUL<oYpÕ'jh%¶
8<l.U¼¢Z-_[¦;q:4�;7!�]�¼�]oYpU¢boJU¦�I}_¥Yp<

z:;ÚJLL9`!

jh%¶|<U¼;×K;C�]q:<å¬[¬´%Q½}UU'½¥S¢535×35mm¦}kK
5=½¥84=AJBL¢20=¦<d/�|/48C^L��L9`!
! N�%"U´%Q|<%¶½}'oJYp'Õr1�%"Õ}kP�<�½8Z�:[@%"U

;2¼<ñD%"U;1¼UV]½}L9` 
 
\<uyÐ-8Z�fU!

! ´%Q|<!"È-}g�<Á�;TZ^z��uyrL9 f̀U|´%Q½}Õ3c(;8F<
7c(;ôºfU8(´rL9` 
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6!7#$����\´8"

;<1�J!

! j3.5.1-30;KAJ8<q3.5.1-568Z�q3.5.1-57;º4V'�F8Z�3='%"'Ea1�
�rº4Vl-'T�8%3`�9<¬Æ34rj3.5.1-30|800g8º4V;2:9Ø'1�J}
�4` 
! Û¼¼O1tÜC46O1�J|�k341<�31º4V(;ñ\__4yr}<1�J1â

Ý34`yz|<!O;hiJ34r¥;|<�iJ8[-9:;0SCyr}�4` 
! 1�J|S/C}yrCJ<º4V(120<258Z�30mm'0%}|0}�41<85%'¨gÛ¼
¼O155±5}258Z�30mm}2.0%B�'1�1�^z9` 
! !O;õU�z4M)1�|30mm�Õ1$V1<!"}|º4V(8��4yr1ÝCV`�
C}8[-O|<M)'�F;jh1KAL]VCVr[-yr1}¥CV`M)1�20mm|6
r[O�(8;KALCV1<50mm|Wz�1Jr1�J1$Vyr8ý-L9` 
! 7/'yr_^<S/C0%|<%¶1�¼�]¡}�J1NÜ<85%|X1Ó�z]V4yr}�
J'ÊVyr1D��z4`�9<M)1�|30mm�Õ1�F;vJ'jh1KAL<�C}8
[-;|vL]V4rG�4` 
! 1��|º4V;2:9800g_^1CÕ;KAL9J'�gZJ<T#}�:9` 
 
! ! ! W=Wn/W0Á100 
 
! yy;<Wé1��¢%¦<Wnéº4VKAJ¢g¦<W0é800g¢º4V;2:9%¶¦ 

345B5764=" ¨¤["

S/C 0% 85% 
º4V(¢mm¦ 20 25 30 40 50 20 25 30 40 50 

125±5 
1=( 
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0 0 § 2=( 
3=( 
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0 
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3=( 35 0 

155±5 
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2=( 0 0 30 10 5 200 
3=( 20 145 20 15 0 20 

ÉKAJg}�4 
!

"

! ! ! ! ! 20        !     25         ! !    30   ! ! ! !    40     ! !       50!
<45B576B:" 1¥I¬j6DD7"
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D<Û¼¼!

! q3.5.1-58;Û¼¼<j3.5.1-31;Û¼¼O;(34kDJ8%3` 
! jh|(´Û¼¼O81�%"�}125±5<135±5<145±58Z�155±5rL25Âg;kDLÛ
¼¼O8Â�L9 3̀='1�%"Õ;/^z9Û¼¼O|<Î"skZJM�ÜC\9rG�4` 
 

Û¼¼O w¹%"� w¹%"Õ 
S/CÄ0% S/CÄ85% S/CÄ0% S/CÄ85% 

125±5 

 

§ 

 

§ 

135±5 

    

145±5 

    

155±5 

    
<45B576BT" z¡F"

 
345B57647" z¡F� �±¥$t["

 S/C 0% S/C 85% 
RG 

%"� %"Õ %"� %"Õ 
125±5 126.8 120.2 § § kDCL 
135±5 140.8 137.3 136.2 127.4 kDCL 
145±5 145.3 133.7 141.0 137.7 0%:250g,85%:200g! kD 
155±5 153.6 144.0 153.1 150.6 0%:350g,85%:350g! kD 

"

" "
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U<6J�x!

! q3.5.1-59;6J�x8%3`7Õ<oJYp'Õ'´%Q8%"�<1�%"Õ8%"Õr%
3` 
! 6J�x|<Û¼¼O;T�CÜS/C;Z\]dCJ<%"�|0%}9c<85%|15c�Õ<%
"Õ|0%}8c<85%|15cB�}6�{ÒL9Õ<cw;h�341<%"�rÕ'´%Q}|<
B1�^zCV` 
! �9<6J�x1/Ò34�}'¥1x1'B|<10b'%/ÒCÖy1T�L]V4rG�4`
Ñ'O|Û¼¼O;T�CÜ<S/C 0%}19>21%<85%|14>16%8%�4` 
! 7/'Z-;<6J�x|Û¼¼O;T�CÜS/C;Z\]dCJ<%"�8Z�Õ}<Ñz7
zP"98Z�15c}6�{ÒL9Õ<cw;h�34`�9<6J�x�|S/C0%}19>21%<
85%|14>16%8%�4` 
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\<P�N�!

! q3.5.1-608Z�q3.5.1-61;P��>r9ZÍ8Z�P�N�Û¼¼O8<j3.5.1-32;P�N
�8%3`85%'Û¼¼O125±5|!U/'ÂÙ_^½}L]VCV` 
! P��>9ZÍP`|<1�%"�<Õ¢7Õ<%"�<%"Õr�3¦8Z�Û¼¼O;TZ

^zS/C;Z\]dC4`08Z�85%|<9ZÍ1.08Z�0.7mm�Õ�}`�}���P�>�
0.7>1.18Z�0.5>0.7N/mm2;6L<Ñ'Õ|�+}cw;h�341Õ+|)�;âÝ34`

L91\]<oJYp'Õr1�%"Õ}|60]�Õ'B1�4yr_^<�>9ZÍP`|s_
;B8yz4`y'�r|<�½<:[@8Z�ñDN�;�V]sÆ�4` 
! P�N�|<%"�<Õ8Z�Û¼¼O;T�CÜS/C}dC4 Û̀¼¼O125±5<135±5<145±5
8Z�155±5'0%|<0.9<0.8<1.08Z�0.9N/mm2<85%'¨g0.4<0.68Z�0.5N/mm28%�

�+1Õ+'P"2wP¥ÜC4` 
! Û¼¼OrP�N�'T�|<�+1P¥ÜC4;sTZ^zÕ+|6r[O3IO8/4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

%"�0%éy=0.0015x+0.6914 (r=0.140-! n=4) 
! !  85%éy=-0.0054x+1.4059 (r=-0.602! n=3) 
%"Õ0%éy=-0.0019x+1.2033 (r=-0.176! n=4) 
! !  85%éy=0.0133x§1.4342 (r=0.844-! n=3) 
0%r85% éy=-0.0007x+0.8494 (r=-0.026! n=14) 

yy;<yéP�N�¢N/mm2¦ 
! ! ! ! ! xéÛ¼¼O 
 
#_^sB^_CZ-;<�T�{r|%"�8Z�Õ'S/C}dCJ<0%}r=0.15B�<85%
|0.607/8%3yr_^<Û¼¼OrP�N�|�+}-:^zCV1<Õ+|T�L]V4`
L_L<S/C0%r85%8YgL]�:4r<�T�{|r=-0.02rCJ6r[OT�CVrÆ�41<
®¯`|Û¼¼O'�k;bVN�1h�34�r8%3` 
7/'Z-;<P��>9ZÍP`|%"�<Õ8Z�Û¼¼O;TZ^zS/C;Z\]dC4`

0%'¨g9ZÍ1.0mmB�<85%|0.7mm�Õ�}`�}���P�>;6L<Ñ'Õ|0%}c
w;<85%|)�;h�34` 
! P�N�|Û¼¼O1P¥ÜC4;sTZ^z6r[O3IO8/4yr_^<!O'¾¨}'

#$|Õ+1�+;T�34yr|ÝCVrÆ�4` 
! ��;Í4r<3='1�%"Õ| m/1J'vE1oJYp'ÕZJs)}�41<�P�
>Õ'�r|PBCV`y'yr|<jhoJYpÕ<LB^ÜØ188V9Õ;õU3zBN�

8c\]V4yr;C4`3CZm<oJYpÕ<jF|{�;i4yr1}¥CVyr_^<Ø

11ÚA34yr}\61r/34yr8¾ZL]V4`L91\]<{�'jF}s/%r�%

}N�B1yI4yr1D��z4` 
! ��J<jh|oJYpÕ<D1â4yr}N�1=>8ó�4yr8%L]V4 L̀91\]<

jh'Û¼¼O|Z�¨�,�¨¼;Z\]Ç�41<,,�+'iJ¹VZ�¨�,�¨¼'®

�<ÆV��zBÛ¼¼O125>160}�4C^B�4{Ò7/'N�1ýc�z]V4yr8¾L
]V4`L_L<Ph|©·;Z\]N�;B1�J<P�N�}0.1N/mm2B�s�41<

1.0N/mm28��4s's�4yr_^<{Ð);Ç:^zCVyr1Ö!µ¶'p2rÆ�4` 
! P�N�|<Û¼¼OrN�;T�'CVyr8ý-L9`L_L<�4{Ò'Z�¨�,�¨

¼'®�C^B<ÆV��zBÛ¼¼O1257/}�4C^P�N�0.5N/mm27/8ýc}¥4  ̀
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! !    ! ! ! ! �%"�! ! ! ! ! ! ! ! ! ! !                �%"Õ 
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345B57648" j[k-"

�( )*Ã )*� 

S/C 0% 85% 0% 85% 
125±5 0.940 � §� 0.932 � §�

135±5 0.733 � 0.621 � 0.872 � 0.201 �
145±5 1.020 � 0.715 � 1.108 � 0.515 �
155±5 0.950 � 0.560 � 0.899 � 0.523 �

b¦O|N/mm2}�4` 
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�<�½N�!

! q3.5.1-628Z�q3.5.1-63;<�½�>r8zÍ8Z�Û¼¼Or�½N�'T�8<j3.5.1-33
;�½N�8%3` 
! �½�>8zÍP`|<Û¼¼O;TZ^z%"�<Õ8Z�S/C;Z\]dC4`%"�'08
Z�85%|<8zÍ0.28Z�0.1�Õ�}`�}���P�>�1.3>1.68Z�1.3>1.5N/mm2;

6341<%"Õ'¨g<S/C;T�CÜ8zÍ0.1�Õ}�P�>1.5>1.98Z�1.4>1.8N/mm2

8%�<Ñ'Õ|Q+rscw;h�34` 
! �½N�|<Û¼¼O;T�CÜ%"�<Õ8Z�S/C}dC4`%"�'Û¼¼O��½N�
|0%}1.51N/mm2<85%'¨g1.47N/mm28/4`3±;<%"Õ|1.678Z�1.60N/mm28%

�<s_;%"Õ1P¥ÜC41PB|CÜ<1.4N/mm27/8ýcL]V4` 
! Û¼¼Or�½N�'T�|<�+1P¥ÜC4';bVÕ+|s_;âÝ34` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

%"�0%éy=§0.0079x+2.628 (r=-0.638! n=4) 
! !  85%éy=-0.0111x+3.0707 (r=-0.907! n=3) 
%"Õ0%éy=-0.0181x+4.0966 (r=-0.842! n=4) 
! !  85%éy=-0.0162x+3.8468 (r=-0.988! n=3) 
0%r85%éy=-0.0144x+3.5669 (r=-0.837! n=14) 

yy;<yé�½N�¢N/mm2¦ 
! ! ! !   xéÛ¼¼O 
 
#_^sB^_CZ-;<S/C;T�CÜ�T�{r|%"�8Z�Õ}r=0.637/8%3yr_
^<Û¼¼Or�½N�|T�L]V4yr1-:^z4`Q+'T�|<S/C0%r85%8YgL
]�:4r�T�{r=-0.83r�f}�4` 
7/'Z-;<�½�>8zÍP`|%"�<Õ8Z�Û¼¼O;TZ^zS/C;Z\]dC4`

0%|8zÍ0.1>0.15�Õ<85%'¨g0.05>0.1B��}`�}���P�>;6L<Ñ'Õ|Q
+rscw;h�34`�½N�|<%"�8Z�Õ}Bd|CÜ1.4>1.6N/mm28/4`�9<

Û¼¼O'�k;bVN�|h�34yr1ý-}¥4` 
! Âg|25Âg'DJ8kcâD34yr}Û¼¼O8�x�:]V4yrs<�½N�rÛ¼

¼O1T�34{�rÆ�4`y'�r|<:[@8Z�ñDN�;�V]sÆ�4` 
! 1G;L9Z�&Ä¼]'¨g<�x|7!�]rD'D�S�;ZJx?��}�41<jh

|Î";Z4�o}�4yrsT�L]V4rG�4` 
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! !    ! ! ! ! �%"�! ! ! ! ! ! ! ! ! ! !                �%"Õ 

"

"

"

"
"

<45B576:8" ��R13deM.wl"

"

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

125�5 0%

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

125�5 0%

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

135�5 0% 135�5 85%

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

135�5 0% 135�5 85%

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

145�5 0%

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

145�5 0% 145�5 85%

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

155�5 0% 155�5 85%

0

0.5

1

1.5

2

2.5

0 0.1 0.2 0.3 0.4

�
½
�
>
�
¢

N
/~
¦

8zÍ

155�5 0% 155�5 85%

895



12 

345B57644" ��k-"

�( )*Ã )*� 

S/C 0% 85% 0% 85% 
125±5 1.67� § 1.98� § 
135±5 1.36� 1.59� 1.66� 1.80�
145±5 1.57� 1.45� 1.50� 1.58�
155±5 1.43� 1.38� 1.55� 1.42�
J�Ê 1.51 1.47 1.67 1.60 

b¦O|N/mm2}�4` 
"
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�<:[@N�!

! q3.5.1-648Z�q3.5.1-65;:[@�>r8zÍ8Z�Û¼¼Or:[@N�'T�8<j
3.5.1-34;:[@N�8%3` 
! :[@�>8zÍP`|<%"�<Õ8Z�Û¼¼O;TZ^zS/C;Z\]dC4`0%|<8
zÍ3.0�Õ<85%'¨g8zÍ2.0B��}`�}���P�>�0.5>0.7N/mm2;6L<Ñ'Õ

|Q+rscw;h�34`T|g�' m/1J|<�+ZJÕ+'Ð1)}�4` 
! :[@N�|<%"�<Õ8Z�Û¼¼O;T�CÜS/C}dC4 Û̀¼¼O125±5<135±5<145±5
8Z�155±5'0%|<0.7<0.6<0.78Z�0.6N/mm2<85%'¨g0.5<0.68Z�0.5N/mm28%�

�+rÕ+}P¥CB|�^zCV1<0.5N/mm27/8ýc34Z-}�4` 
! Û¼¼Or:[@N�'T�|<�+1P¥ÜC4';TZ^zÕ+|6r[O3IO8/4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

%"�0%éy=-0.0015x+0.8672 (r=-0.354! n=4) 
! !  85%éy=-0.0046x+1.2096 (r=-0.594! n=3) 
%"Õ0%éy=-0.0025x+1.0462 (r=-0.893! n=4) 
! !  85%éy=-0.0095x+1.9902 (r=-0.975! n=3) 
0%r85%éy=-0.0057x+1.4426 (r=-0.654! n=14) 

yy;<yé:[@N�¢N/mm2¦ 
! ! ! !   xéÛ¼¼O 
 
#_^sB^_CZ-;<�T�{r|%"�8Z�Õ}{%kn|�41r=0.57/8%3yr
_^<Û¼¼Or:[@N�|T�L]V4yr1-:^z4`Q+'T�|<S/C0%r85%8Y
gL]�:4r�T�{r=-0.65rCJ<��1J}Û¼¼O'�k;bVN�1h�34yr1ý
-}¥4` 
! 7/'Z-;<:[@�>8zÍP`|%"�<Õ8Z�Û¼¼O;TZ^zS/C;Z\]dC
4`0%|8zÍ3.0�Õ<85%'¨g2.0B��}`�}���P�>;6L<Ñ'Õ|Q+rsc
w;h�34`:[@N�|<%"�8Z�Õ;T�CÜ0%}P"0.6N/mm2<85%|0.5N/mm2

8%�<S/C;Z4Bd|�^zCV`�9<Û¼¼O'�k;bVN�|h�34yr1ý-}
¥4` 
" "
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! !    ! ! ! ! �%"�! ! ! ! ! ! ! ! ! ! !                �%"Õ 
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345B57649" ./0k-"

�( )*Ã )*� 

S/C 0% 85% 0% 85% 
125±5 0.69 � §� 0.75 � §�

135±5 0.60 � 0.53 � 0.69 � 0.79 �
145±5 0.70 � 0.62 � 0.73 � 0.65 �
155±5 0.64 � 0.48 � 0.69 � 0.57 �

b¦O|N/mm2}�4` 
"
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Å<ñDN�!

! q3.5.1-668Z�q3.5.1-67;ñD�>r8zÍ8Z�Û¼¼OrñDN�'T�8<j3.5.1-35
;ñDN�8%3` 
! ñD�>8zÍP`|<%"�<Õ8Z�S/C;TZ^zÛ¼¼O;Z\]&V1�^z4`Û
¼¼O125±5>145±5|<S/C;T�CÜ8zÍ3.0�Õ}�P�>�;6L<Ñ'Õ|�@�z4
1<155±5|<S/C}dCJ0%}8zÍ0.2<85%'¨g4.0B�}�P�>;6L9Õ<Q+rs
��34` 
! ñDN�|<%"�<Õ<Û¼¼O8Z�S/C;T�CÜ0.3N/mm28/4`y'yr_^<õU

34�3;&V1C�zB<N�;B|yICVrG�4` 
! Û¼¼OrñDN�'T�|<�+1P¥ÜC4';TZ^zÕ+|6r[O3IO8/4` 
! 1G�};<Q+'T�8{T#r��L7�;%3` 
 

%"�0%éy=0.0008x+0.2713 (r=0.206-! n=4) 
! !  85%éy=-0.0083x+1.5361 (r=-0.985! n=3) 
%"Õ0%éy=-0.0018x+0.6292 (r=-0.488! n=4) 
! !  85%éy=-0.0003x+0.3195 (r=-0.999! n=3) 
0%r85%éy=-0.0016x+0.5756 (r=-0.276! n=14) 

yy;<yéñDN�¢N/mm2¦ 
! ! ! !   xéÛ¼¼O 
 
#_^sB^_CZ-;<�T�{r|%"�8Z�Õ'S/C}dCJ<0%'¨gr=0.3B�<85%
}r=0.97/8%3yr_^<Û¼¼OrñDN�'T�|�+}M�V1<Õ+|-:^z4 Q̀

+'T�|<0%r85%}�:4r�T�{r=-0.27rM�CO8/41<��1J}Û¼¼O'�
k;bVN�1h�34yr1ý-}¥4` 
! 7/'Z-;<ñD�>8zÍP`|%"�<Õ8Z�S/C;TZ^zÛ¼¼O;Z\]&V1
�^z4`Û¼¼O125±5>145±5|<S/C;T�CÜ8zÍ3.0�Õ}�P�>�;6L<Ñ'Õ
|�@341<155±5|S/C}dCJ0%}8zÍ0.2<85%'¨g4.0B�}�P�>;6L9Õ<
Q+rs��34`ñDN�|<%"�<Õ<Û¼¼O8Z�S/C;T�CÜP"0.35N/mm28/

4`�9<N�|Û¼¼O'�k;bVh�34` 
" "
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P�! Aéy = 0.654x - 2.192 (r=0.912! n=9) 
! ! ! ! Béy = 0.141x - 0.695 (r=0.705! n=9) 
! ! ! ! Céy = 0.094x - 0.262 (r=0.437! n=9) 
 
�½! Aéy = 6.691x - 8.152 (r=0.769! n=9) 
! ! ! ! Béy = 3.446x - 0.36 (r=0.777! n=9) 
! ! ! ! Céy = 2.625x + 25.59 (r=0.930! n=9) 
 
ñD! Aéy = 10.55x + 48.56 (r=0.633! n=9) 
! ! ! ! Béy = 5.365x + 98.11 (r=0.752! n=9) 
! ! ! ! Céy = 5.669x + 42.72 (r=0.923! n=9) 
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¤� 
345B57698" ±±x.¢_"

 1 2 3 : Ea
�P

O 
�M

O 
´ª·

B 
�X�

{ 
§(Ø'o�Ljcm< 171.5 153.0 174.5 499.0 166.3 174.5 153.0 11.6 7.0 
,JLLo�4jcm< 164.0 151.0 167.0 482.0 160.7 167.0 151.0 8.5 5.3 
ºQ¸{¢¸¦ 8.0 9.0 13.0 30.0 10.0 13.0 8.0 2.6 26.5 

4/3 

A 

o�¢mm¦ 54.3 50.4 55.0 159.7 53.2 55.0 50.4 2.5 4.7 
¸{¢¸¦ 0.0 0.0 1.0 1.0 0.3 1.0 0.0 0.6 173.2 

!" 
ºmm¼ 

X1 3.0 2.9 3.2 9.2 3.1 3.2 2.9 0.2 5.0 
Y1 3.1 3.1 3.4 9.6 3.2 3.4 3.1 0.1 4.2 
Ea 3.1 3.0 3.3 9.4 3.1 3.3 3.0 0.1 4.5 

#$ 
ºmm¼ 

X2 1.0 0.8 1.0 2.9 1.0 1.0 0.8 0.2 17.0 
Y2 0.4 1.0 0.7 2.1 0.7 1.0 0.4 0.3 44.9 
Ea 0.7 0.9 0.9 2.5 0.8 0.9 0.7 0.1 11.2 

 %"ºmm¼ 2.4 2.1 2.4 6.9 2.3 2.4 2.1 0.2 7.2 
�=&jmm2< 2.2 2.1 2.5 6.9 2.3 2.5 2.1 0.2 9.9 

B 

o�¢mm¦ 54.0 51.0 56.2 161.2 53.7 56.2 51.0 2.6 4.9 
¸{¢¸¦ 3.0 3.0 6.0 12.0 4.0 6.0 3.0 1.7 43.3 

!" 
ºmm¼ 

X1 4.7 4.2 5.0 13.8 4.6 5.0 4.2 0.4 8.9 
Y1 4.0 3.8 4.5 12.2 4.1 4.5 3.8 0.4 8.9 
Ea 4.3 4.0 4.7 13.0 4.3 4.7 4.0 0.4 8.8 

#$ 
ºmm¼ 

X2 0.6 0.4 1.2 2.3 0.8 1.2 0.4 0.4 58.2 
Y2 0.7 0.4 0.8 1.9 0.6 0.8 0.4 0.2 31.1 
Ea 0.6 0.4 1.0 2.1 0.7 1.0 0.4 0.3 45.4 

 %"ºmm¼ 3.7 3.5 3.7 10.9 3.6 3.7 3.5 0.1 2.3 
�=&jmm2< 4.6 3.9 5.3 13.7 4.6 5.3 3.9 0.7 15.5 

C 

o�¢mm¦ 56.0 49.8 56.0 161.8 53.9 56.0 49.8 3.6 6.6 
¸{¢¸¦ 5.0 6.0 6.0 17.0 5.7 6.0 5.0 0.6 10.2 

!" 
ºmm¼ 

X1 6.2 5.6 5.2 17.0 5.7 6.2 5.2 0.5 8.8 
Y1 5.1 4.6 4.5 14.3 4.8 5.1 4.5 0.3 7.2 
Ea 5.7 5.1 4.8 15.6 5.2 5.7 4.8 0.4 8.1 

#$ 
ºmm¼ 

X2 0.8 1.1 0.8 2.7 0.9 1.1 0.8 0.2 22.2 
Y2 0.9 1.2 0.9 3.0 1.0 1.2 0.9 0.2 17.2 
Ea 0.8 1.2 0.9 2.8 0.9 1.2 0.8 0.2 19.5 

 %"ºmm¼ 4.8 4.0 4.0 12.8 4.3 4.8 4.0 0.5 11.8 
�=&jmm2< 7.9 6.2 5.7 19.8 6.6 7.9 5.7 1.1 17.3 

 
 
 
 

X2 
X1 

Y1 Y
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345B57694" �_.¢_"

 1 2 3 ­! Ea
�P

O!

�M

O!

´ª·

B!

�X�

{!

§(Ø'o�Ljcm< 299.5 330.0 299.5 929.0 309.7 330.0 299.5 17.6 5.7 
,JLLo�4jcm< 289.0 319.0 290.0 898.0 299.3 319.0 289.0 17.0 5.7 
ºQ¸{¢¸) 20.0 19.0 21.0 60.0 20.0 21.0 19.0 1.0 5.0 

4/3 

A 

o�¢mm¦ 96.0 106.0 96.0 298.0 99.3 106.0 96.0 5.8 5.8 
¸{¢¸¦ 10.0 11.0 11.0 32.0 10.7 11.0 10.0 0.6 5.4 

!" 
ºmm¼ 

X1 4.5 6.1 4.5 15.1 5.0 6.1 4.5 1.0 18.9 
Y1 4.4 6.1 4.6 15.1 5.0 6.1 4.4 0.9 17.9 
Ea 4.5 6.1 4.5 15.1 5.0 6.1 4.5 0.9 18.4 

#$ 
ºmm¼ 

X2 0.4 0.5 0.6 1.5 0.5 0.6 0.4 0.1 20.9 
Y2 0.4 0.6 0.5 1.5 0.5 0.6 0.4 0.1 21.4 
Ea 0.4 0.6 0.6 1.5 0.5 0.6 0.4 0.1 19.1 

%"ºmm¼ 4.1 5.5 4.0 13.6 4.5 5.5 4.0 0.9 19.4 
�=&jmm2< 4.9 9.2 5.1 19.2 6.4 9.2 4.9 2.4 38.1 

B 

o�¢mm¦ 96.6 106.0 96.0 298.6 99.5 106.0 96.0 5.6 5.6 
¸{¢¸¦ 5.0 4.0 4.0 13.0 4.3 5.0 4.0 0.6 13.3 

!" 
ºmm¼ 

X1 7.0 9.2 6.8 23.1 7.7 9.2 6.8 1.3 17.4 
Y1 7.2 9.1 7.1 23.4 7.8 9.1 7.1 1.1 14.7 
Ea 7.1 9.2 6.9 23.2 7.7 9.2 6.9 1.2 16.1 

#$ 
ºmm¼ 

X2 0.8 0.7 0.7 2.1 0.7 0.8 0.7 0.0 5.8 
Y2 0.8 0.7 0.7 2.2 0.7 0.8 0.7 0.0 6.4 
Ea 0.8 0.7 0.7 2.2 0.7 0.8 0.7 0.0 6.1 

 %"ºmm¼ 6.3 8.5 6.2 21.0 7.0 8.5 6.2 1.3 18.1 
�=&jmm2< 12.5 20.9 11.9 45.3 15.1 20.9 11.9 5.0 33.4 

C 

o�¢mm¦ 96.5 107.7 98.5 302.7 100.9 107.7 96.5 6.0 5.9 
¸{¢¸¦ 5.0 4.0 6.0 15.0 5.0 6.0 4.0 1.0 20.0 

!" 
ºmm¼ 

X1 8.9 10.5 8.7 28.1 9.4 10.5 8.7 0.9 10.1 
Y1 8.8 10.6 8.4 27.8 9.3 10.6 8.4 1.2 12.8 
Ea 8.8 10.5 8.6 27.9 9.3 10.5 8.6 1.1 11.4 

#$

ºmm¼ 

X2 1.1 0.9 1.1 3.0 1.0 1.1 0.9 0.1 12.3 
Y2 1.1 0.9 1.0 3.0 1.0 1.1 0.9 0.1 8.4 
Ea 1.1 0.9 1.0 3.0 1.0 1.1 0.9 0.1 10.4 

 %"ºmm¼ 7.8 9.6 7.5 24.9 8.3 9.6 7.5 1.2 14.0 
�=&jmm2< 19.3 27.5 18.0 64.8 21.6 27.5 18.0 5.1 23.8 
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345B57699" Y.¢_"

1 2 3 : Ea �PO �MO ´ª·B �X�{
§(Ø'o�Ljcm< 290.0 290.0 290.0 870.0 290.0 290.0 290.0 0.0 0.0 
,JLLo�4jcm< 283.0 289.0 290.0 862.0 287.3 290.0 283.0 3.8 1.3 
ºQ¸{¢¸¦ 9.0 13.0 12.0 34.0 11.3 13.0 9.0 2.1 18.4 

4/3 

A 

o�¢mm¦ 94.5 97.2 96.0 287.7 95.9 97.2 94.5 1.4 1.4 
¸{¢¸¦ 3.0 6.0 5.0 14.0 4.7 6.0 3.0 1.5 32.7 

!" 
ºmm¼ 

X1 6.9 8.0 7.7 22.6 7.5 8.0 6.9 0.6 7.4 
Y1 7.0 7.9 7.6 22.4 7.5 7.9 7.0 0.5 6.2 
Ea 6.9 7.9 7.7 22.5 7.5 7.9 6.9 0.5 6.8 

#$ 
ºmm¼ 

X2 1.7 0.7 1.4 3.8 1.3 1.7 0.7 0.5 37.5 
Y2 2.2 0.7 1.8 4.7 1.6 2.2 0.7 0.7 47.6 
Ea 1.9 0.7 1.6 4.2 1.4 1.9 0.7 0.6 43.1 

 %"ºmm¼ 5.0 7.2 6.1 18.3 6.1 7.2 5.0 1.1 17.8 
�=&jmm2< 11.1 15.6 14.0 40.8 13.6 15.6 11.1 2.3 16.7 

B 

o�¢mm¦ 94.2 96.2 96.2 286.6 95.5 96.2 94.2 1.2 1.2 
¸{¢¸¦ 3.0 3.0 3.0 9.0 3.0 3.0 3.0 0.0 0.0 

!" 
ºmm¼ 

X1 8.4 10.4 10.9 29.7 9.9 10.9 8.4 1.3 13.3 
Y1 9.3 10.5 10.8 30.5 10.2 10.8 9.3 0.8 7.9 
Ea 8.8 10.5 10.8 30.1 10.0 10.8 8.8 1.1 10.6 

#$ 
ºmm¼ 

X2 2.7 2.6 2.2 7.6 2.5 2.7 2.2 0.2 8.5 
Y2 5.8 2.1 2.3 10.2 3.4 5.8 2.1 2.0 58.4 
Ea 4.2 2.4 2.3 8.9 3.0 4.2 2.3 1.1 37.4 

%"ºmm¼ 4.6 8.1 8.6 21.3 7.1 8.6 4.6 2.2 30.5 
�=&jmm2< 15.0 25.9 28.0 69.0 23.0 28.0 15.0 7.0 30.3 

C 

o�¢mm¦ 95.0 94.7 98.0 287.7 95.9 98.0 94.7 1.8 1.9 
¸{¢¸¦ 3.0 4.0 4.0 11.0 3.7 4.0 3.0 0.6 15.7 

!" 
ºmm¼ 

X1 9.3 10.0 10.1 29.4 9.8 10.1 9.3 0.5 4.9 
Y1 8.8 10.3 9.9 28.9 9.6 10.3 8.8 0.8 8.1 
Ea 9.0 10.2 10.0 29.2 9.7 10.2 9.0 0.6 6.4 

#$ 
ºmm¼ 

X2 3.0 2.7 2.8 8.6 2.9 3.0 2.7 0.1 5.0 
Y2 3.0 2.6 2.9 8.6 2.9 3.0 2.6 0.2 6.6 
Ea 3.0 2.7 2.9 8.6 2.9 3.0 2.7 0.2 5.6 

%"ºmm¼ 6.0 7.5 7.1 20.6 6.9 7.5 6.0 0.8 11.1 
�=&jmm2< 18.1 24.0 22.9 64.9 21.6 24.0 18.1 3.2 14.6 
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