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lr lrlr ≦ 15 210 lr ≦ 19 255
15 < lr ≦ 75 210 − 0.73 "lr + 0.0099 # lr %& − 17' 19 < lr ≦ 67 255 − 1.0 "lr + 0.011 # lr %& − 23'

75 < lr 210 − 2.9 "lr − 0.0029 # lr %& − 30' 67 < lr 255 − 4.2 "lr − 0.0032 # lr %& − 31'

l/r



l/r

l/r

l/r

l/r



b22fn ≦ t 210 b22fn ≦ t 255
b46fn < t ≦ b22fn 210 − 4.6 # btfn − 22% b40fn < t ≦ b22fn 255 − 6.9 # btfn − 22%
b80fn < t ≦ b46fn 210,000 #tfnb %& b80fn < t ≦ b40fn 210,000 #tfnb %&



 

σ)* = σ)*- × σ)*: ÷ σ)*;
σ)*σ)*-σ)*:σ)*;

σcag σcal σcao σca

σcag σcal σcao σca



σcag σcal σcao σca











>?@ = >? + A
>? = B ∙ D(FG ∙ HG)

>?@>?ABFGHG HG = 5J(≤ 150)HG = L 10J(≤ 100)
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Rayleigh α β 

O = 2PQP&(ℎQP& − ℎ&PQ)P&& − PQ& T = 2(ℎ&P& − ℎQPQ)P&& − PQ&  

PQ = 2UHQ P& = 2UH& ℎQ = ℎ& = 3.5 − 2   

Rayleigh C α M β K  
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YZ = [\] × ^ × _` × Jd × Ojjkm

\] × ^ = Q.p×qsQuvw × #qs×xkqz×{z % ||w
}~ = 2 × � × (1 + �)

YZ\] × ^
GJdD}~′

Ojj}d × �d
Ojjkm



Ojj = JduZa = 0.9 × H� + ��_
��_ = � × �� + 1 − �5
�� = 15 + [65 × x�`Q.�
γ = 0.7 × #�~&�~Q − 1%�.p�     (� ≤ 1)
H� = �0.3 + �� × logQ� #}d}~ %� × #�̂ %�.��

wx = 0.16 − 0.35 × #�~&�~Q − 1%�.p × #F̂ %
OjjJdSLD��Q��&}d}~

�� = �32 D ℎG ∙ [j��|�j�& `�~G&
�

G Q
�~Q = 4¡����¡G�~GℎG
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£Z = [L] × ^ × _` × Jd
L] × ^ = 1.57 × ¤ × (�~ + ��Z) × ^
��Z = 3.4 × �~U × (1 − �)

£ZL] × ^′JdD�~
��Z



Y¥ = �¥ × × ¦¥ × Jd�¥ = 2U × �log§ [&×¨©x `�ª = 2.5 × F × (1 − �)
Y¥_ = U × ¤ × ^ × �~&2 × (1 − �) × ¦¥ × Jd

Y¥Y¥_�¥
¦¥Jd�L
D
�~
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­�(�)^& = 2.15 × (�~�d)u�.p�
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Y¬(�)Y¬(�)�Jd
­�(�)­��(�)D
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Z̄ªZ� = 3·� ∙ Yd ∙ ^ ∙ ′ ∙ Jd
Z̄ªZ� = 9£¸ ∙ ^ ∙ ′ ∙ Jd

Yd = 1 + ¹º»¼1 − ¹º»¼



·�Yd̂
′Jd£¼̧

¬̄ªZ� = ­~ ∙ ½ªZ�
­~ = Y¬ ∙ �½ªZ� = ·� ∙ ¾�»¼ + £¸

­~½ªZ�^
�
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A A!

A A! ≦ 2 255 lb ≦ 5.0 245 lb ≦ 4.5
255 − 6.6 $ lb − 5.0% 5.0 < lb ≦ 25 245 − 6.2 $ lb − 4.5% 4.5 < lb ≦ 25

A A! > 2 255 lb ≦ 10K 245 lb ≦ 9K
255 − 3.3 $K lb − 10% 10K lb ≦ 25 245 − 3.1 $K lb − 9% 9K lb ≦ 25

K = &3 + '()'*



, ,

) )



 



lr lr
lr ≦ 18 255 lr ≦ 17 245

18 < lr ≦ 67 255 − 2.1 $lr − 18% 17 < lr ≦ 69 245 − 2.0 $lr − 17%
67 < lr

1,200,000
3,500 + / ;? @) 69 < lr

1,200,000
3,600 + / ;? @)

l/r



l/r

, ) C



 

bD tD bD tD
bD9.5 ≦ tD 255 bD9.7 ≦ tD 245

bD16 ≦ tD < bD9.5 23,000 $ tDbD %) bD16 ≦ tD < bD9.7 23,000 $ tDbD %)



 

σ!F = σ!FG × σ!F; ÷ σ!FH
σ!Fσ!FGσ!F;σ!FH



σ!FG σ!F; σ!FH σ!F

σ!FG σ!F; σ!FH σ!F







158 0.94



lb ≦ 8K 158 0.948K lb ≦ 30 158 − 1.6 $K lb − 8%

K = &3 + '()'*A /A!  < 2 K = 2



, ,

) )



lr
lr ≦ 15 158

0.9415 < lr ≦ 80 158 − 1.09 $lr − 15%
80 < lr

1,000,000
5,000 + / ;? @)

l/r



bD tD
bD11.2 ≦ tD 158 0.94bD16 ≦ tD < bD11.2 19,800 $ tDbD %)



σ!F = σ!FG × σ!F; ÷ σ!FH
σ!Fσ!FGσ!F;σ!FH



σ!FG σ!F; σ!FH σ!F











IJL = IJ + M
IJ = N ∙ P(RS ∙ TS)

IJLIJMNRSTS TS = 5V(≤ 150)TS = X 10V(≤ 100)
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fi hi 

Rayleigh α β 

\ = 2],])(ℎ,]) − ℎ)],)])) − ],) _ = 2(ℎ)]) − ℎ,],)])) − ],)  

], = 2`T, ]) = 2`T) ℎ, = ℎ) = 3.5 − 3   

Rayleigh C α M β K  

 

 

 

 

CMK































Y

Z X



jk = /mn × o × p@ × Vq × \ss
uv

mn × o = ,.C×wx,z{| × $wx×}u
w~×�~ % ��|

�� = 2 × � × (1 + �)
jkmn × o
GVqD��′

\ss�q × �q
\ss

uv



�k = /Xn × o × p@ × Vq
Xn × o = 1.57 × � × (�� + ��k) × o
��k = 3.4 × ��` × (1 − �)

�kXn × o′VqD��
��k



j� = �� × × �� × Vq
�� = 2` × �log� /)×��} @
�� = 2.5 × R × (1 − �)
j�p = ` × � × o × ��)2 × (1 − �) × �� × Vq

j�j�p��
��Vq�L
D
��

��(�) = ��(�) × p × Vq��(�) = ` × � × o × ��

��p = ` × o)4 × � × �q × Vq

��(�)



��(�)��p′VqD
���q

j�(�) = Vq × j�(�)
j�(�) = � × ��(�)

��(�)���(�) = 1.25 × o         (o 1.25 )
��(�)���(�) = 1.0         (o ≦ 1.25 )
��(�)o) = 2.15 × (���q)z�.C�

���q = � 1 − 2 × �2 × (1 − �)
j�(�)j�(�)�Vq
��(�)���(�)D

���q





  = jk ∙ ¡1 + ¢£∙¤¥£�£¦
         ( )

  = j� ∙ ¡1 + ¢§∙¤¥§�£¦
         ( )

jk k�k¨j� ��k¨ ¡

 k�k¨ = 3©� ∙ jq ∙ o ∙ ′ ∙ Vq k�k¨ = 9�ª ∙ o ∙ ′ ∙ Vq
jq = 1 + «¬­®1 − «¬­®

©�jqo



′Vq�ª®

 ��k¨ = �� ∙ ¯�k¨
�� = j� ∙ �¯�k¨ = ©� ∙ °±­® + �ª

��¯�k¨o
�
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