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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
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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 %&



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

(cag (cal (cao (ca

(cag (cal (cao (ca



(cag (cal (cao (ca











>

>
>

?
?

@ A



B

?

C D E F

B



>
>
>

D ? E

? ?







P*G =$ HG × $ I J* × $ I)a$P*& =$ H& × $ ) K × LM $$ N 0.31OQMP* = $ RinSP*G P*&T

q G G × $ I U* × $ I)V
q × $ U* × $ I)V
q W × $ K ×$ LXM

$ $ $ q* = $ Rin$ Sq*G q*& q*WT$ $ YNXZ 0.7 × $ YN[$ NXZ 0.5O\M + ]M$ $ $ N^ 0.31OQMLXM 0.5 × _ × `&

dZGdZ&
dZeG
$ YNhZ S$ YNhZ = $ YN[T$ YN[$ YMV$ MN^QMLM



jZGjZ&jZWjZeGe&$ YNXZ$ YN[$ YMV$ MNXZ$ MN^QM]MLXM

















kmp = km +s
km = u vwSxy v zyT
kmpkmsuxyzy zy = 5{S| 150Tzy = ` 10{S| 100T
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~a�l�ig} � � R � �  

 

 

 

 

�R�























0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%



0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%



0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0 10 20 30 40 50
Hz

2%

3%

5%

5.5%





























�Z = @�� × � × �A × {h × �����
�� × � = G.W×��G��� × #��×����×��% ���]Y = 2 × � × S1 + �T

�Z�� × �
�{h�]Y 
���]h × ¡h
�����



��� = {h�Za = 0.9 × z¢ + V£�
V£� = ¤ × V£ + 1 ! ¤5V£ = 15 + @65 × �¥AG.¦
§ = 0.7 × # Ÿ&ŸG ! 1%£.W¦ $ $ $ $ S¤ | 1T
z¢ = ©0.3 + ª« × logG£ #]h]Y%¬ × #�%£.®¦
¯° = 0.16 ! 0.35 × # Ÿ&ŸG ! 1%£.W × #�x%

���{h±²�̈
³G
³̈&]h]Y

µ́ = ¶32w�y v @�·¸�¹�·& A
Ÿy&

º
y»G

ŸG = 4¼́µ
µ́¼y
Ÿy



�y
ŸG½

¾Z = @`� × � × �A × {h
`� × � = 1.57 × ¿ × S Ÿ + ¥̈ZT × �
¥̈Z = 3.4 × Ÿ� × S1 ! �T

¾Z`� × � {h�̈
Y
¥̈Z



�À = À × × ÁÀ × {hÀ = 2� × �logÂ @&×ÃÄ� A¤Å = 2.5 × x × S1 ! �T
�À� = � × ¿ × � × Ÿ&2 × S1 ! �T × ÁÀ × {h

�À�À�À
ÁÀ{h�²
�
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¾ÆSµT = ¾ÆSYT × � × {h¾ÆS³T = � × ¿ × � × Ÿ

¾Æ� = � × �&4 × ¿ × ḧ × {h
¾ÆSµT



¾ÆS³T¾Æ� {h�
Ÿ̈
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�ÇSµT = {h × �ÇS³T
�ÇS³T = � × LYS³T
L³S³TL³£S³T = 1.25 × �$ $ $ $ $ $ $ $ $ S� 1.25 T
L³S³TL³£S³T = 1.0$ $ $ $ $ $ $ $ $ S�  1.25 T
L³S³T�& = 2.15 × S Ÿ̈hT�£.W¦
³̈̈h = È 1 ! 2 × �2 × S1 ! �T
�ÇSµT�ÇS³T�{h
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É = �Z v Ê1 + ËÌvÍÎÌÄÌÏ
$ $ $ $ $ $ $ $ $ S T

É = �Ç v Ê1 + ËÐvÍÎÐÄÌÏ
$ $ $ $ $ $ $ $ $ S T

�ZÉZÅZ¢�ÇÉÇÅZ¢ÉÊ



ÉZÅZ¢ = 3N£ v �h v � v   v {hÉZÅZ¢ = 9¾Ñ v � v   v {h
�h = 1 + ÒÓÔÕ1 ! ÒÓÔÕ
N£�h� {h¾ÑÕ

ÉÇÅZ¢ = LY v ÖÅZ¢
LY = �Ç v �ÖÅZ¢ = N£ v ØVÔÕ + ¾Ñ
LYÖÅZ¢�
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Pã = ÉÆ& + ³Æ
R$ ä =$ Pã v l4 $

$ $ $ $ $ ±$ ä =$ Pã2$ $ $ $ $ $ $ $ $ $ $ $ $ $ åä = ±àá
$ $ Pß&±³ÆRä±ä
Pãl±àá



(ä =$ Räæä + åäçä  (*ä
NäåäRäçäæäNZä

èä =$ ±äçéêëä  è*ä

Öä
LìÂÇäÖZä

= S (ä(*äT& + S èäè*äT&  í*$

NZä$ ÖäÖZä$ $ í*



îï =$ Pãå
ð́Pãå



R =$ îï × l8
R¦îïl

(¦ =$ ñòâò  (*¦



N¦R¦æ¦NZ¦



$ $ $ $ $ $ $ $ $ P¥ = $ îï × å¥

Ró =$ P¥ × ô±ó =$ P¥
RóP¥õ±ó

(ó =$ Róæó  (*ó
(óRó

P¥´ö{¥



æó(*ó

è = $ ±óçøùëó  è*ó
èó
çøùëóè*ó

= S (ó(*óT& + S èóè*óT&  í*$

(*ó$ èóè*óí*



îú® =$ Pãå  

î ®
Pãå



îû® =$ R@ô × A 

î ®
Rô

îï® = î ® + îü®
 îý® $ $ 1 þå/îI®$ $ $ $ 1 þå/$ îü® $ 1 þå/



îý®  P*®
îý® $ 1 åÿ*®$ $ 1 å$

P® =$ îý® × n
¯ = P®Sn ! 1T²

P®$ îý® $ $ $



²

R® =$ ! GG£ × ²& ×¯ S T
$ $ $ $ $ ±® =$ 12 × ² × ¯

R®$ ±®²

N® =$ R®æ®  (*®
N® R®æ®NZ®

Ö® =$ ±®ç;®  è*®
Ö®±®
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í = # N®NZ®%& + # Ö®è*®%&  í*$
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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 + /: ;?: @)

lBr



lBr

, ) 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: %

)



E!F = E!FG × E!F; ÷ E!FH
E!FE!FGE!F;E!FH



E!FG E!F; E!FH E!F

E!FG E!F; E!FH E!F







IJ = LM ÷ f



PF, =: N, × : O QF × : O!a:
PF) =: N) × : ! R × ST :: U 0.31VWTPF = : XinYPF, PF)Z

q , , × : O [F × : O!\
q × : [F × : O!\
q C × : R ×: S]T

: : : qF = : Xin: YqF, qF) qFCZ: : ^U]J 0.7 × : ^U_: U]J 0.5V`T + cT

dJ,dJ)
dJe,
: ^UgJ Y: ^UgJ = : ^U_Z: ^U_: ^T\: TUhWTST



: : : Uh 0.31VWTS]T 0.5 × j × k)
mJ,mJ)mJC
mJe,e): ^U]J: ^U_: ^T\: TU]J: TUhWTcTS]T



PFO = UJ^ × o × S
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�J = /�� × � × �@ × og × �����
�� × � = ,.C×��,��� × $��×��� ×¡ %

¢¢�

c^ = 2 × £ × Y1 + ¤Z
�J�� × �
¥og¦c^§
���cg × ¨g
�����



LJ = /k� × � × �@ × og
k� × � = 1.57 × © × Yª̂ + ª«JZ × �
ª«J = 3.4 × ª̂� × Y1 # ¤Z

LJk� × �§og¦ª̂
ª«J



�¬ = ¬ × × ®¬ × og
¬ = 2� × £l¯�° /)×±²� @³́ = 2.5 × � × Y1 # ¤Z
�¬� = � × © × � × ª̂)2 × Y1 # ¤Z × ®¬ × og

�¬�¬�¬
®¬og£µ
¦
ª̂

L¶Y·Z = L¶Y^Z × � × ogL¶Y¸Z = � × © × � × ª̂
L¶� = � × �)4 × © × ªg × og
L¶Y·Z



L¶Y¸ZL¶�§og¦
ª̂ªg

�¹Y·Z = og × �¹Y¸Z
�¹Y¸Z = £ × S^Y¸Z
S¸Y¸ZS¸ºY¸Z = 1.25 × �: : : : : : : : : Y� 1.25 Z
S¸Y¸ZS¸ºY¸Z = 1.0: : : : : : : : : Y� " 1.25 Z
S¸Y¸Z�) = 2.15 × Yª̂ªgZ�º.C»
ª̧ªg = ¼ 1 # 2 × ¤2 × Y1 # ¤Z
�¹Y·Z�¹Y¸Z£og
S¸Y¸ZS¸ºY¸Z¦
ª̂ªg





I = �J ~ ½1 + ¾¿~ÀÁ¿²¿Â
: : : : : : : : : Y Z

I = �¹ ~ ½1 + ¾Ã~ÀÁÃ²¿Â
: : : : : : : : : Y Z

�JIJ´JÄ�¹I¹´JÄI½

IJ´JÄ = 3Uº ~ �g ~ � ~ § ~ ogIJ´JÄ = 9LÅ ~ � ~ § ~ og
�g = 1 + ÆÇÈÉ1 # ÆÇÈÉ
Uº�g�§



ogLÅÉ

I¹´JÄ = S^ ~ Ê´JÄ
S^ = �¹ ~ £Ê´JÄ = Uº ~ Ë\ÈÉ + LÅ
S^Ê´JÄ�
£
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Í Î + Í Î �







WÏ = yÏ +�� ×|·�WÐ = yÐWÑ = yÑ + �Ò ×|·�





I = &WÏ) + WÐ)



U = ÓWÏÓS × �
Ê = ÓWÐÓS + ÓWÑÓSÔ = VU) + 3 × Ê) ÷ UJ^



� = 2 + $Õ # ©Õ %C



U = ÓWÏÓS + ÓWÐ × �ÓÖÐ + ÓWÑ × �ÓÖÑ
Ê = ÓWÐÓS + ÓWÑÓSÔ = VU) + 3 × Ê) ÷ UJ^





E = IS
Ø = Ù{Ú
Ô = VU) + 3 × Ê) ÷ UJ^
I = #WÏo + ÓWÐÓ × �Û� × o¬ + ÓWÑÓ × �Û¬ × o�



Ü = ÓWÐÓo + ÓWÑÓo





U¹ = I × �,Ö = I × �,�) ÷o¬ × Ë) ÷ 6
I = #WÏo + ÓWÐÓ × �Û� × o¬ + ÓWÑÓ × �Û¬ × o�





U = ÓWÏÓS + ÓWÐ × �ÓÖÐ + ÓWÑ × �ÓÖÑ
Ê = ÓWÐÓSÐ + ÓWÑÓSÑÔ = VU) + 3 × Ê) ÷ UJ^







U¹ = I × �,Ö = I × �,�) ÷ ÝÞ × Ë) ÷ 6





U¾ = WÏÛ� × Û¬ + ÓWÐÓ × � × 6Û�) × Û¬ + ÓWÑÓ × � × 6Û� × Û¬)



I = #WÏo + ÓWÐÓ × �Û� × o¬ + ÓWÑÓ × �Û¬ × o�
Ü = ßWÐo ß + ßWÑoß
Ô = $IIJ%

) + $ ÜÜJ%
)







U¾ = #WÑ ÷ S



U WÑ ÷ SÊ à × WÑ × áâ ÷ 2 ÷ ÖgÔ = V U) + 3 × Ê) ÷ UJ



PFO = UJ^ × o × S







U = ßWÏ × �,Ö ß + ßà × WÏ × �)Ö ß + ßà × WÏS ß
Ê = WÏSã
Ô = $ UUJ^%

) + $ ÊÊJ^%
)





U = WÏ × �,Ö + à × WÏ × �)Ö + WÏS
Ê = à × WÏSã
Ô = $ UUJ^%

) + $ ÊÊJ^%
)







U = äWÏ × Y2 × � # åZ ÷ 8Ö, ä + äà × WÏ × Y2 × � # åZ ÷ 8Ö) ä
Ê = ßWÏ ÷ 2S ß + ßà × WÏ ÷ 2S ß
Ô = VU) + 3 × Ê) ÷ UJ^



= $ßWÏS ß + ßà × WÏ × �,Ö ß% × �

Ê = à × WÏ × �, ÷ �)S
Ô = VU) + 3 × Ê) ÷ UJ^

� = 2 + $Õ # ©Õ %C









I = &WÏ) + Yà × WÏ × Y�, + �)Z ÷ �)Z)
U = I × � ÷ 4Ö
Ê = I ÷ 2S
Ô = VU) + 3 × Ê) ÷ UJ^







U = ßWÏ × � ÷ 4Ö ß + ßà × WÏ × Y�, + �)Z ÷ �) ÷ 2S ß
Ê = WÏ ÷ 2SãÔ = VU) + 3 × Ê) ÷ UJ^





Ô = VU) + 3 × Ê) ÷ UJ^

U = ßWÏ ÷ 2 × �Ö, ß + ßà × WÏ × Y�, + �)Z ÷ �) ÷ 2 × �Ö) ß
Ê = ßWÏ ÷ 2S, ß + ßà × WÏ × Y�, + �)Z ÷ �) ÷ 2S) ß





U = × IË) ÷ 6
I = ßWÏ ÷ 2 × �æ, ß + ç × WÏ × Y�, + �)Z ÷ �) ÷ 3 × �æ) ç





I = ßWÏ ÷ 2 × �æ, ß + ç × WÏ × Y�, + �)Z ÷ �) ÷ 3 × �æ) ç
Ü = ßWÏoß + ç × WÏ × Y�, + �)Z ÷ �)o ç
= $IIJ%

) + $ ÜÜJ%
)





è Î + Ié + Ç�Î = |M × æ¹Ié = 7 ÷ 8 ×|M × �� ×Væê × æ¹Ç� = |� × �� ÷ å¸ ÷æ¸



E! = ëP × ìí2 × tî



Uï= P × å¸ ÷ 2Õ�
Êï=èI × å¸ ÷ 22 × �
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