AN

NIANUIN



NIANUIN N

s ] a o
FIEMIAUIUMANNINTEIU, Mamssainameiiaiien
NITUIRFITNUMTLANIZFA LALMNAURIRINAR
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e as

msamnluailsznaunfuusdaonuiada C4 mummsgm AISI usasdimansll

LaliAanislnsazwuLss
fim (Not subject to TF

Buckling)

WINFIARUUNATFALINNY

LARI/ABINY
(Doubly&Singly

Symmetric)

i O, &0 muhda C3.1.2 (a)

e
Andszannilasagig 14ild

(Conservative

Esiimate)

ANYdIa C4.1
Fez = Fe

PN C4.2

v
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l

F, {mei3% Rational

Analysis

\ 4

A 4

F,, 81N17 C4.1-1

v

Fe, AxNng C4.2-2

v

1aild
s
Fe = Fe1 Fe = Fe2

Fn ,ANNT C4-2

Fn ,ANN1T C4-3

U7 N1 usniuANTUROUNNIANLIAINIRIIU AISI

—
!

° al =N 4 1
AT S RN B aNITE

(IE-X) Fn

l

Pn , ANN"S C4-1

l

78 LRFO,Q_P.,¢_ =0.85
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1.qmﬂmﬁmmﬁ'ﬁﬁmmﬂumsﬁﬁmm

- = -
Lt b
& —
‘ f{l
A ﬁi - } 2

|

X

Y

Y

i e & l"ﬂ! o A o
g1 n2 wihsiauasdydnsanlilunisarwiunuaniFueuieis

1.1 GT'JLLﬂi‘ﬁugﬂu (Basic parameters)

a=A"—(2r+t)
F=A"—t
b=B —(r+t/2+0Q+1))

cC=0(C —t/2)
u=1.>5"r

-] [ o A = L] ar
o=1 mw;‘unﬁ'mmwﬁmummmm

1.2 WuRusiAa (Cross-sectional area)

A=t{a+2b+2u+ 0Ol(2c+ 2u))
1.3 Tumuﬁm’mtaﬂﬂ?ﬂuuﬂu X (Moment of inertia about x-axis)

|, = 2t(0.0417a° +b(a/2+0° +ula/2+0.6371)° +0.149r°
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c
4 01(0.0833¢ +—(a—c)® +u(a/2 +0.637r)° +0.149r°))
4

1.4 srazssndngaguenaiuuuunuue1ies (Distance between centroid and web

centerling)

2t
X =—(b(b/2+r)+u(0.363r)+ OL(u(b +1.637r) + c(b + 2r)))
A

1.5 Tuwwfrauilasseunni y (Moment of inertia about y-axis)

, =2tbb/2+ r)> 40.0833b° 4 0.356r + Clic(o+2r)° + u(b +1.637r)°

3 —\2
+0.149r7)) — A(X)
1.6 37823 NINYAAUTNATUIBIUTL UL UNWUELLAY (Distance between shear

center and web centerling)

bt _
m=—63@)° +3b@E)° —8(E)°)
121

X

1.7 SZEHZITNINAFUET

NuarqaduTnatuseidau (Distance between centroid and
shear center)
Xqy = —(X-+m)
1.8 Fi'lmﬁm?ﬁmmmlfﬂmmm (St. Venant torsion constant)
3

t
J=—I(@+2b+2u+ 0(2c+2u))

3
' = o .
1.9 ANAIYINITUARARIN UL (Warping constant)

2 . 2 —2
XA b

L= @) O m? —mb)
At 3

A o, a3 —2._ 2, _ . _ 'xmz o
+-—{(m)" @) +(b) (c) (2t +3a))———(2a+4cT)

3t t
mE’ ., e
+ (8(b) (c)+2m(28(CT —a)+b(2tc —37))

3
—2,_.2 2, .4
b
+£—-)--@—((36+E)(46+§)-6(6)2)——m (&) )
6 4

1.10 Fauds BW {Parameter BW)

B. =—(0.0833(x(a)°) +t(x)’° @)

W_
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1.11 sudls B, (Parameter [3;)
=2

t t _
B, = @ 0+ (B~ -
4

1.12 gutls B (Parameter B3, )

4

= 3,2 3 . _3
B, =28tb—x)" +—tb—x)@/2)" —(a/2—7C)")
3
113 FuhsilF s nunneintussRng ot (Parameter used in

determination of elastic moment)
1
j= “‘““‘(Bw +Bf +BL)—XO
2Iy

1.14 AnpssianisAnila (Torsional-flexural constant)
B=1—(x,/r,)°
nARAINAT TR R dRnFRetna R i madeuas|ddn
A'=1001551. 3 =9.769TN. a=8.069 TN,
B'=501198. b=476574. b =3.065 7.
C'=141118. T=12887Tu. c=0.438 T
t =0.246 . U =1.335 1l
r =0.850 iu.
AnssTRTmhiA s idmugmeinsndnsiude
FuTThdn A =5.022 m 2
TNWARI NI RaITa LU X, |, =77.484 1
FTHZITNINAAAUEITNUAZ MIIUNULE LT X =2.628 TX.
TR RatsaLLnY , l, = 15.870 5.’
FTZIIMINNARUETINUALAAAUENANUNIEEN X, =-4.17 TX,
AnAANNSTIAT04ITWINIe J =0.101296 7. *
ANATINSMARIANILALNL C,, =367.795 .®
rﬁ_’oLLﬂi‘ﬁ‘lﬂﬁ‘lumi‘ﬁ'}mmmqumuwﬁnqﬁﬁmmju j=6.673 .
Fassanisdinda 3 =0.517
r, =3.928 Tu.

= 1.778 1.
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b =4/% T +xg =5.999 .
TneiAn

E=2.1%x10°nn. /au.?

G =0.8X10° nn. /w2

F, =3457 n. /53.”

K, =K, =K, =05 fwiuiafifigmseduuundauiu

k] as 4 s -
K, =K, =K, =1.0 dminanalgmsasiuovulilaedas:

2. meﬁ'lmmmummgﬂu American lron and Steel Institute
o e ar |
21 meugmsmsuLLuuﬁﬂLLuuwmﬂumq 40 .
AT AR AN R ITALILNLAEN

al
e £ = 40 4.

., 2 2
(F)y = (M EMAK,L, /1) C4.1-1

= (* X 2,100,000)/(0.5X 40/1.778)" =163,750.67 nn. /a2

G, =M EMK L, /r)° nn. fn? C3.1.2-8
= (Tt* X 2,100,000)/(0.5 X 40/3.928)" = 799,515.07 nn. /si.”

O, = UAE NGIH(TPEC K L)) C3.1.2-10

= 1/(5.022 X 5.999° )(800,000 X 0.101296 + (T X 2,100,000 X 367.795)/(0.5 X 40)°)
=105,903.24 nn. /.

(), = W2PNO,, +G)—+f(0, +6,)° 4o, 0,) Ca.2-1
=99,121.71 nn. /an.”

F, = 99,121.7 nn. /i (nivleeiigafidannaunns C4.1-1 ugx G4.2-1)

MTATMI F,

A, = JF, /F, =+/3457799,121.71=0.1868 Ca-4

22 =0.0348763
fmiu A <1.5

2
F o= (0.658" F, =3,406.90 nn. /mu.” C4-2
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naAnuanutindaL sz AvBnamisusaiai F,
in

d = 0.438 TH(UOLLETNANAS) t =0.246 Ti.

|, =d°t/12=0.0017226 7.*

D =1.411 1. (FOLLAINNAS)

w =3.065 7. (Tn)

D/w =0.46 < 0.80

S=1.28,/E/F =31.78

Wit=12.46 S$/3=10.59

S/3<w/t<S$

1, =399t" (w/1)/8)— (fk, /4)° =0.000349307 1.
I /1, =4.93

C, =lg/l, £1=1

C,=C,—1=1

k, =043 n=0.5
ky, =5.25—5(D/w)<4=2.948

— n — —
k=Cyk, —k,)+k, =2.948

1.052( wY [F
A= | — | [-*=0.307<0.673
Jk WVt JVE

A b = w =3.065 Ti.
MANGD!
w =8.069 4idl. Az k =4.00

1.052(w [F,
A=——o| — | |- =0.695>0.673
Jk O\t E

p=(1—0.22/A)/ A =0983
b = pw =7.935 7y,
YOULATHANAY

d =0.438 14, AT k =0.43

1.052( w [F,
A=——o| — | [~ =0.115 <0673
Jk O\t E

B4-2

B4-1

B4.2-4

B4.2-5
B4.2-6

B4.2-8

B4.2-7

B2.1-4

B2.1-4

B2.1-3
B2.1-1

B2.1-4
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AU djs =(.438

d, =C,d. =0.438 B4.2-9
Ao s AnBualuunawiam

A, =4.989 Tn?

P, =A_F, =16,996.11 nn. | C4-1

?:ﬂ:@y'm@m?ﬂmI.Lfrq'*?'{mna?:ﬁ']Lﬂfmﬁﬂuﬁ’mmquﬁnmwmuﬁwﬁmﬂizaw%wﬂ
a=7.935 9. WHWIa9 (ANNI9lszRnTna)

b =3.065 3. iin

c=0.438 1. VALLATNAIA

u=1.33514. @ulAs

r&‘i’eﬁfm:m@mdwamquﬁdqqﬂﬁzﬁwﬁwﬂﬁ’u wHaunuuee4 (Distance between effective
centroid and web centerline)

X =1.553 1.

”qﬁ’m:ﬂ:lﬁmquﬁ Wi

e, =1.553—1.543=0.010 7. nwsudreueangudtamaaniiinlsc@ning

GVt ) 32@11&:1)0%13’167@
u,'ianswh_ﬂ" | tlssdndna

- J

a=i| 2 1 A o d’ = a Call 3 o =
Eﬂ‘Vl N3 BFLALNIDS I.LN‘V]NWFI?;‘ZV]’WLLI@L‘If’lEl‘l.lﬂ‘l_lﬂuﬂﬂ’l\‘]ﬂm\muﬂ[ﬂﬂﬂﬁ‘tﬂﬂﬁl’r\lﬂ

fiarium C3.1
' 2, oy e o o o -4
AN Mny ﬂ'am"/l'lmf-nﬂmi‘mmmmmmmuum C3.1.1 u98 C3.1.2
o 0 o = - , ,
- darinun C€3.1.1: My ATUIURINARNNATAAARINLTNLETN (will be calculated on the basis
of the inition of yielding)
e 1 n=J 4 | [ Ly ar o s 3
nnFumifusmesinliaieiugaguinaeamiisinl s visnsazithuinganan
o qll ] 2 o
‘-Q:hlLﬂmﬂﬁQULLNuLQQﬂJﬂQM‘LA’W’]m
or ?/ af ¥ 2 t P g (
muuﬁuuml‘w f =1740 NA. /4.” ABNUIBLIVNAALLILELLAT

w=7935 1. t=0.246 4. k =4.00
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1.0652( w f
A=——| — | |—=0488<0673 B2.1-4
Jk Lt JVE

AN b = w =7.935 T,

A1579 N1 NsANUIUAENTRYasindiml s &nansmudanivua C3.1.1

X, FTEITU
L, AU , Y
3 PNUALATN - Lx Lx '
’ﬂ\iﬂ'ﬂ‘i‘zﬂﬂ‘]_l &1 5 3 TRLILLNUALAN
WA X (d.%) (fH.") : .
(3. (3. %)
(3.)
iin 6.13 2.506 15.359 38.481 4.799
A1 AR LY 2.669 0.432 1.152 0.497 -
doulAasnuans | 2.669 4.579 12.223 55.973 -
A 7.935 0.123 0.976 0.120 -
PAULATNANAY 0.876 4.888 4.082 20.930 -
93 20.279 33.991 116.001 4.799

FITUITEEU NN N y TNTeUgATaIUTENGR
Xoq = 33.991/20.279 = 1.676 ‘¥,

¥ e s a
F=F X, (5.011—x,) =1737.52 nn. /na.* IndiAeariufians

Lx® +1, — Lx?, =63.826

f
ly

N

{
Y

ar 1 ar ' % o = 1 ar et 1 4 o

mquumerg]ﬂﬂﬂmquﬂwmmmﬂa‘:ﬁmmm’m'wmﬂLt,?\‘]ﬂmmwmﬂmemmuzgm“um

Wi, =1,t=15.701 3.t

B e

PENFERTIA IR AU s LML NA RN A
[ s — a
S, =1, (5.011—x_ ) =4.708 .
Mny = Ser =16,267.27 nN.1u. ' C3.1.11
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- farvuai C3.1.2: M,, Antdinefansai indsueamstriamnzsnudag (wil be
calculated on the basis of the lateral buckling strength)
WRVFEUMFIALAN
|, = 16.870 1u."
Xoq = 1.666 Ta. (ﬁ@ﬂ?mqﬁ’uauqmmmwﬁﬁﬁmﬁLﬁmmiqmmé’mqqegm)

—_— —_ 3
S =), /xgq =6.526 7.

M, =SF, =39,930.49 nn.ma. C3.1.2-5
C, =1 (LﬁmmifltlLLNﬁﬂV]Nﬁ'TLA’ﬂﬂ@HETﬂﬂNLLNL’?muLﬁmﬁﬁmﬁ’U'ﬂmf]uﬁTdN)

A=5.022 1.’

M, /M, =-1

Cy =0.6—0.4(M, /M,) =1 C3.1.2-12
M, = CAG, (j+C /I +12(0, /5, ))/Crp =54978,528.19 C3.1.2-7

2.78M, =91,546.75

dmi M, > 2.78M,

M, =M, =32,930.49 nn.ox. C3.1.2-2
misgusadaiiatu = M, /S, = 3457 nn. /a.”
mﬁ*ﬁmfsm;ﬁ;mﬂmﬁmmuﬁﬁﬁmﬂS:Rm%wﬂﬁumﬂLLN 3457 nn. /.2 (e S,
WRNTRUHAY

k=4.00 w=8.069 T§. t=232.80 1N. f=3457 nn. /1.’

1.052( w [f
A=—— — | |—=0.700>0.673 B2.1-4
Jk Ut /VE

p=(1—0.22/A)/ A =0.980 B2.1-3
b = Pw =7.904 1N, B2.1-2
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N3N N2 NFATUIARaNLRUe M AR seBvBrasndaiun €3.1.2

X, ToeZUNN
L, A2 , /
. NNUALAN | - Lx Lx T
ﬂ@ﬂﬂﬁ‘:ﬂﬂ']_l 11 2 3 FALILAUFILA
WLALNY X (.9 (1. .
(T4.) (13
(Ta.)
in 6.13 2.506 15.359 38.481 4.799
doulfamnL 2669 . 0.432 1,162 0.497 -
goulFasnuans 2.669 4.579 12.223 55.973 .
WE14LR9 7.904 0.123 0.972 0.120 -
YALILEINANAY 0.876 4.888 4.282 20.930 -
793 20.248 33.087 116.000 4.799

AalgEsTieaINULN y DeteLgatiasinsm
Xog = 33.987/20.248 =1.679 Tu.
I, =Lx® 41, —Lx, =63.751

aﬁ’qﬂ’ l, = t—15683"ﬁu
Se =|, /%, =9.343 73 2
M,, =M.S, /Sp =382,299.18 nn.1. C3.1.2-1

My ﬂﬁnﬁ‘mwmﬁhﬁﬁﬂﬂﬁqmizudﬂqmﬁiﬁ’w’mn%ﬁmumﬁ C3.1.1 4% C3.1.2 Farfiurin
M, =16,267.27 mudatvun? C3.1.1

MRl s AvsnaTiniatusenann, F,

d = 0.438 TN. t =0.246 TN.

I, =d’t/12=0.0017226 7.’

D =1.411 1.

w =3.065 7. (1)

D/w=0.46 <0.80

S=1.28 E,r’Fy =31.55 B4-1
wit=1246 S/3=10.59

S/3<w/t<S§
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1, =399t (w/t)/S)— \Jk,74)° =0.00040008 1a:.* B4.2-4
I, /1, =4.31

C, =lg/l, £1=1 ' B4.2-5
c,=C,—1=1 | B4.2-6
k, =043 n=05

k, =5.25—5(D/w) < 4 =2.948 | B4.2-8
k=Chlk, —k,)+k, =2.948 | B4.2-7

1.052( w [F,
A=—— — .|+ =0.310<0.673 B2.1-4
JK Lt JVE

AT b = w =3.065 T4,
W L4LRN

w —=8.069 14, U8 k=4.00

1.052( w [F, . =
A=——m—|.[-L£=0.700>0673 B2.1-4
Jk Lt JVE .

p=(1—0.22/A)/ A =0.980 B2.1-3
b = Pw =7.904 1. - B2.1-2
2ALLATUANAY

d=0.438 Ou. AT k =0.43

1.052( w [F,
A=——moI — || L =0116 <0673 B2.1-4
Jk Vt/JVE :

st o] = 0.438

d.C, =0.438 B4.2-9

o
1

S
2
ar

LT - o | =i 1w
Sl ss@nsuanudtausrainiuunmwmngy
A, =4.981 537
Po = A, =16,996.11 nn.

n
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o o L 44 a o o
MsATInENdanILe C5.2 adALsznaui FLLNEAULAZLINAR (Combined Compressive

Axial Load and Bending)

AMsANRNAIR I N reankUuineAd LRFD

P C_ M
<10

¢’an ¢anyu’y

|:)u + MUV
¢cpn0 ¢any
e C, =1.0 ¢, =085 P, =09
a, =1=(R,/P,)

<1.0

M Pe

uy T uvx

ANNAW P, = 14,307 nn.
= C_M

HaunuAluguns C5.2.2-1 azlddn —4 4+ —™ W 6999 <1.0 1w

(I)an ¢anyu’y
P

M
él 1 T ]
launuAluaNnig C5.2.2-2 a¥ldign —4— +—2— —0.9869 <1.0 KU

¢an0 ¢any

sufisimin? g lunnseanuuwingy 14,307 nn.

MNIMATTNAIGIGARINATATIINNIRIFIN AlS]
p C_M

L T

P, I\/’IWOLy

p M

- +—~<10

F)n[) M ny

loe C ) =1.0
oL, =1=(P,/P,)

M,, =P.e, . auyili P, =16,812 AN,
3 2 P C M ]
LflﬂLLVluﬂ'ﬂuﬁNﬂ’]i‘ C5.2.21 "*‘#ﬂﬂﬂ’] —U+M =0.999 <1.0 51U
R, MO

= ] Y Pu Muy |
LNﬂLLV]HﬂqeluﬂNﬂ']ﬁ‘ C5.2.2-2 ‘QZDLEV'I’J’] — +——=0.9869 <1.0 £}

ljnO IVlny

> 1 4
FRINUNMHINGIgAYINTL 16,812 An.

Cb.2.2-1

C5.2.2-2

Ch.2.2-5

C5.2.21

Cb.2.2-2

C5.2.2-5
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ol ey as 1 oal
2.2 Lmvmg'\ufimiuuuuﬁmuuuwmwmq 100 %y,
AUV FAANNIATIALILALFLIN

e L= 100 7.

(F,) = (TEMKL, /1))’ Ca.1-1

= (Tt® X 2,100,000)/(0.5 X 100/1.778)° =26,200.11 nn. /x>

G, =(MEMK L, /r,)° nn. jan C3.1.2-8
= (% X 2,100,000)/(0.5X 100/3.928)° = 127,922.41 . f1n.2

O, = A (GI+(TEC, K L)) C3.1.2-10

=1/(5.022 X 5.999° (800,000 X 0.101296 + (7'(',2 X 2,100,000 X 367.795) /(0.5 X 100)2

=17,321.19 nn. /1u.°

)

(F,), = (172B)(o, +cst)—\/(crex +0, )2 —4f0,,0,) C4.2-1
=16,187.48 nn. /ou.”

F, = 16,187.48 nn. /sl ? (Anfitierfigaiilfannaunns C4.1-1 uaz C4.2-1)

e

A, = JF, IF, =/3457/16,187.48 = 0.4621 C4-4

A2 =0.2135601
dmin A, <15

2
F o= (0.658™¢ F, =3,161.40 nn. /au.* C4-2

nafunhem s Rvisnafimiagusawiniiy F

n

d = 0.438 . (VOLLETNNNAY) t =0.246 7.

|, =d’t/12=0.0017226 78" B4-2
D =1.411 9. (VOLLETUARY)

w =3.065 1. (Tin)

D/w =0.46 < 0.80

S=1.28./E/F =32.99 B4-1
w/t=1246 S/3=11.00

S/3<w/t<8



B3

I, =390t" (w/1)/8)— K, 74)° =0.000158315 ..’ | B4.2-4
/1, =10.88

C, =lg/l, £1=1 B4.2-5
01 =C,=1=1 B4.2-6
k, =043 n=05

k, =5256—5(D/w)<4=2948 B4.2-8
k =Cy(k, —k,)+k, =2.948 B4.2-7

1052w fF
A=——r/  — | | =0.206<0.673 B2 1-4
Jk O\t E

AN b = w =3.065 1.
ARG

w =8.068 1H. ez k =4.00

1052w [F,
A=—| — | [-L =0.669 <0673 B2.1-4
Jk \t E

b =w=8.069 1.
PALLATNANRS

d =0.438 3. LAY k =0.43
1.052( w [F,
=——| — | [~ =0.115<0.673 B2.1-4
VKVt JVE

d.=C,d,_=0.438 B4.2-9
i s=RyBradinna i

A, =5.022 11°

P =AF =15875.29 nn. C4-1
g lunnsasnuLLAe

e LRFD windu @_P, =13,494.00 nn. ¢, =0.85
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al e o F 1w
2.3 WIVIHFIUTITURLLEALUUNAMNENA 150 T3l
AMFUWENAR ANNIRTIOLILNILAIEID

Tae L= 150 .

(F,), = (T EMKL, /r,)° C4.1-1

= (TE2 X2,100,000)/(0.5X 150/1.778)2 =11,644.49 nn. fAu’

G, =(MBMK L, /r,)° nn. ' C3.1.2-8
= (T X2,100,000)/(0.5X 150/3.928)° = 56,854.41 nn. /.’
G, = KA NG+ (T°EC )KL ,)?) | C3.1.2-10

= 1/(5.022 X 5.999% (800,000 X 0.101296 + (T° X 2,100,000 X 367.795) /0.5 X 150)°

=7,947.43 nn. /u.°

)

2
(7,), =2B)(O,, +6,) =/, +0,)* ~4B0,G,) Ca.2-1
=7,410.50 nn. /p4.”
ST
F, = 7,410.50 nn. /aix.° (Afidleeaainlfiannannis C4.1-1 uaz C4.2-1)

MRS F_

A, = \JF, IF, =~/3457/7410.50 = 0.6830 C4-4
A2 =0.4665002

dwdu A, <1.5

F o= (0.6581% JF, =2.,843.82 nn. /1x.” C4-2
MsRnuansint s Avuaimittusaumini F,

Tln

d = 0.438 AN.(VALATNNANA) t =0.246 T3,

I, =d’t/12=0.0017226 7a.* B4-2
D =1.411 %id. (WOULATNNIAY)

w =3.065 1. (In)

D/w=0.46 <0.80

S=128,/E/F =34.78 B4-1
w/t=1246 S/3=11.59

S/3<w/t<S
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l, =399t" (w/t)/S)— fk, 74)° =0.0000327718 1a1."
|, /1, =52.56

C, =g/l S1=1

C,=C,—1=1

k, =043 n=05
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d=0.438 TN, WAZ k == 0.43

1052w [F
k:m(wj L —0.105 <0.673
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= 4,666.61 Nn. /1

)

), =(1/2B)(G, +0,)—+/©,, +6,)° ~4BC,C,) Ca.21
= 4,337.58 nn. /5.7
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|, =d°t/12=0.0017226 7a.* B4-2
D =1.411 T4, (POLILATNNAS)
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Tt L=40+17=57 ﬁnu.(ﬂjmmmgm@mmwnnu 17 “ha.)

() = (TBMK L, /r,)° C4.11
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1052w [F, |
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=4,784.88 nn. /13.?
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nIAUI F,



72
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FNUAINART I lunnsaanuLLme
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= (12 X 2,100,000)/(1.0 X 167/1.778)° =2.348.61 nn. /.

G, = (‘EQE)/(KXLX r, ) nn. jon C3.1.2-8

ex
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2

G, = 1AZ NGIH(TPEC, )IK,L,)P) C3.1.2-10

= 1/(5.022 X 5.999° (800,000 X 0.101296 + (Tt> X 2,100,000 X 367.795) /(1.0 X 167))
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2
), = (12BN, +0)—+/©,, +G,)° ~4Bo,.5,) C4.2-1
=1,799.07 nn. /a2
1 .:]q, cll 2
F, = 1,799.07 nn. /o (Fhilifesfigailifanasnis C4.1-1 ugz C4.2-1)

NIATHIN F

A, = JFy /Fe =~/3457/1799.09 = 1.3862 C4-4
A2 =1.921
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0877 ,
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c
o 9 o =] a\l 1 1 o
nsAMIMNAR se AN aRudos usaviaiu Fn
)
iln

d = 0.438 TH.(TALLEINANAT) t =0.246 T

, =d°t/12=0.0017226 70.." B4-2
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D/w=0.46 <0.80



74

S=1.28,/E/F, =47.16 B4-1
w/t=12.46 S/3=15.57
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PaTId b = w = 3.065 1.

AT

w =8.069 1. UAT k=4.00

1.052( w [F,
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Jk Lt JVE
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YRLLETUAAS
d =0.438 1. LAY k =0.43

1.052( w [F - |
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Fafu d) =0.438
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== 1 4 —_—
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= (W X 2,100,000)/(1.0X 217/1.778)> =1,390.99 nn. /a2
2 2 2
G, = (MW EM(K, L, /r )" nn. /au. C3.1.2-8
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NIATUIT F

Ao = JF, TR, =/3457/1216 = 1.6861

22 =2.843
dwdu A, >1.5

0.877
Fo=(

n 2
c

JF, =1,066.43 An. fisd.2
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1.052( w Fn .
A=——1|— | |-~ =0.064 <0.673 B2.1-4
k \t/VE

d
d, =C,d, =0.438 B4.2-9
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= 1/(5.022 X 5.999 (800,000 X 0.101296 + (7> X 2,100,000 X 367.795)/(1_.o><237)2

=1199.40 nn. /AN.

)

2
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gauiNaaRase LA

Ay = 2.80t8 (/1) —(281000/F, ) > 4.80t
Tnel w =3.065 1.
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O1ro = ;ﬁ[(ce" +0’t)—\/(0'ex +o,)° —4Bo_ 0, 1399,121.71 nn. /1N.5(47-2)

Grro > 0.5F,
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F2

Fp = 0.522F, —————=1,773.66 nn. /1.’ (47-6)
767G,

Andurnaause i iuniseanuuy £, =1,773.66 nn. /n.?
T o ar =J
Arndan i lunseanuu

P = AF, =8,906.60 nn.
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4700 SNADIANTFLIL NSRRI LLILAL
Tnef L =100 1.

sz TX2.1%10°

3457

C./4/Q=109.5/4/0.991=110.0

K,L, /r, =05X100/1.778 =28.13 <C_/+/Q

=109.5

QFKL/T, , )
F,y = 0.522QF, — (——)" =1,720.83 nn /aw, (47-2)
12520
| T’E ,
O =——5 =127,922.41 nn./au,
(KL/rx)
1 T’eC,, ,
O, =—| GJ+——=" | =17,321.19 nn.ja.
AL (KL)
1
Cro = -—[(Gex + 01)—\/(6ex +06,)* —4Bo,, 0, ]= 16,187.48 NN, /1ial.*(47-2)
Oro > O0.5F,
F2
Fp = 0.522F, — ————=1,694.50 nn. /1a1.” (47-6)
7.67C o

Aaiamiausan Elunseenuuy F, =1,773.66 nn. /o’
o e o
AR M N1TDRNLLIL

P = AF, =8,509.08 nn.
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C, = = = 1095
, 3457

C_/+/Q =109.5//0.991=110.0

KL, /r, =05X150/1.778 =42.19 <C_/~/Q

QF KL/t , )
F,, =0.522QF, —(———)" =1,655.72 nn./zul. (47-2)
12520 |
TE ,
O, =5 =56,854.41 nn./qu.
(KL/r,)
N T°EC,, ,
O =—5|GJ+t o | =7.947.43 nn./au.
Arg (KL) .

1 |
Creo :E[(o'ex +Gt)—\/(0'ex +0,)’—4fo, 0, ]=7,41o.50 nn. /in.5(47-2)

Oz > 0.5F,
F2
F,p = 0.522F, — —————=1,582.43 1. /1. (47-6)
7.670 14

C X d -
fadrinmdatusandunseenuuy F, = 1,582.43 nn. /o

1 -] 3 A=J
AR I N1 08NLUL

P = AF, =7,046.35 nn.
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34 Lﬂqﬂﬁﬁqu‘i'ﬂﬁfuuuﬂﬂﬂlhuuﬂﬂ’l’]“ﬂqq 200 44,

4700 BIAANANTILILSIE AR LTINS

-
ne¥ L =200 4u.

OTE 2X X 2.1%10°
C, = = = 109.5
F, 3457 |

C. /+/Q =109.5/~/0.991=110.0
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QFyKLlry 5 ‘ )
F,y =0.522QF —(——)" =1,551.97 nn./i. (47-2)
12520
2
E 2
O = =31,980.60 nn./mu.
KL/t )
2
1 TEC,, 2
O, =—| G+ > | =4666.61 Nn./uu.
Ary (KL) '

1 -
Crro = ._2-[; [(()-ex + ct)—\/(o'ex +3G, )2 - 4BGeth ]=4.337.58 nn. /3. %(47-2)

F2
Fyp = 0.522F, —————=1,436.02 nn. /ox.” (47-6)
7.670 1, |

v
o ] 1

|
paviurmlaaus i unsesnuuy F, = 1,436.02 nn. /o
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ANNRIA I lun1sean Ly

P =AF, =7,211.10 0.
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F 3457

C, /+/Q =109.5//0.991=110.0
KL, /r, =0.5X220/1.778=61.88 <C_/~/Q

QFyKL/ry 5 )
Fy = 0.522QF, — (——)" =1,502.17 nn /1. (47-2)
12520
T°E \
G, =—5 =26,430.25 nn. /a1,
(KL/rx)
1 T°EC, )
6, =—5| GI+——* |=3934.53 nn./m..
Ary {KL)
1 .
Crro = —[(Gex +0t)—\/(o'ex +6,)° —4Bo,,0, ]:3,651.55 nn. /. %47-2)

2B



83

F2
F,p =0.522F, ———— =1,369.68 Nn. i 2 (47-6)
7.67C 1,

o :” 1 1] 4
ﬂ\iuuﬂ’lﬁuflﬂLLN‘Yl‘lﬁuﬂTi‘ﬂﬂﬂLLULI Fa =1,369.68 nn. fia.?

o e
AR I lunnsaniuy

P = AF, =6,877.98 nn.
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4700 SAANANTFLUNERRINULILNY
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Tnedl L =40+ 17 =57 1. (:9BUATDIF WD 17 T4.)

JME  [2xWXx2.1%10°
C, = = = 1095
3 3457 |

C, /4/Q =109.5/~/0.96T=110.0

KL, /r, =1X57/1.778 =3206 <C_/~/Q

QFyKL/’ry o »
F,, = 0.522QF, — (———)" =1,712.06 nn./a4. (47-2)
12520
T°E ,
G, = —— =98,432.14 nn./mi.
(KL/r )
1 n’EC,, ,
G, =—5| GJ+——3% |=13431.47 nn/jou.
Ar (KL) '

0

Opro = _[(Gex +o‘t)—\/(cex +0,)° —4fo,.0, ]=12,545._56 nn. /n.%(47-2)

Grro > O.5F,
2
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e e
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QFyKL/ry ) .
F,, = 0.522QF, —(———")" =1,464.49 nn./ma. (47-2)
12520
TE ,
O, =—5 =23,362.26 N0./Tu.
(KL/r,)
2
1 TEC,, \
0, =—5| GI+——* |=3529.86 Nn./1u.
Ar, (KL)

0

1
G = ;B_[(Gex +Gt)_\/(0ex +0,)° ~4fo_ 0, ]=3,272.21 nn. /au.47-2)

Orro > 0.5F,

2

Fy

: 7.67C o
Faiusnmdaausaniduniseenuuu F, =1,321.06 An. ji3g 2

Foo = 0.522F — =1,321.06 NN. /1n.” (47-6)
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AnaaR It lunseenuuy
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QF KL/r

F,y = 0.522QF, —(——25)° =1,127.10 nn./n? (47-2)
12520
2
E 2

G, =——— = 11.467.10 nn./a.

(KL/r)

1 T°EC,, ,
O, =—| G+ > |=1860.91 nn./ou.

AT, (KL)

1 2
Cro -—-5[(0'@( +6,)—40,, +0,’° ~4Bo,.0, ]=1.799.07 nn. s’ (47-2)

1o > O.5F,
F2 ‘
F,p = 0.622F, —————=937.80 nn. /m.” (47-6)
767015

¥
at et 1

‘ =4
FaduAmiaeus i unisesnuuy F, =937.80 nn. /mu.”
o v
AnAsn i lunsasnuLy

P = AF, =4,709.23 nn.

<l ar P =l
3.9 il useaunuunyuldlnedassiaiugnn 200 4.
4700 89FNANTFULNERARNMILIUNY

Tl L =200+ 17 =217 4. (IR0 UI0F 17 T00)

2ME  [2xTmx2.1%10°
Co= = = 109.5
F, 3457
C_/+/Q =109.5/+/0.991=110.0
K L, /r, =1.0X217/1.778 =122.07 >C_//Q

10.68X10° ,
= ———~=716.76 NN/, (47-4)
(KL/ry) .
n'E ,
G, =—— =6791.52 nn/m.
(KL/r, )

1 T’eC,, \
c, = GJ+ =1,344.21 nn./au.

A (KL)?

1
GTFO - 5[(0-@( +0-t)_\/(0ex +Gt )2 _4BGeth ]: 1,218.00 nn. /ﬂnu_z (47-2)
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G o <0.5F,

F,, = 0.5220 o =634.75 nn. /p3.” (47-7)
FfusmnistusAld lunnseanuLy F, =634.75 nn. /3u.°

@i idlunnseanuuy

P = AF, =3,187.47 nn.

al ar - <
3.10 iR usasiuLuUnyuiAlRe@asE AN 220 3.
4700 29ANANTFLUNEARINUILIULNL
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2TE 2X'JT><21X10
=109.5.
3457

C, /J_=109514099 =110.0
KL, /r, =1.0X237/1, 778 =133.32 >C, /J_

10.68X10° | 4
Fyy ==————— = 600.90 Nn./1x. (47-4)
(KLlry)
2E ,
G, =— =5/693.64 nn./T.
(KL/T,)
1 T’eC,, ,
o, =—|GJ+ 5> | =1,199.40 nn./ax.
AT (KL)
Cro = B[(Gex +6,) \/(crex +o,)’ —4Bc_ o ]—1 077.75 nn. /1u.” (47-2)
Crpo < 0.5F,
F,, =0.5220 1, =562.59 nn. f1.” (47-7)

v
A

' : =i
faviusmmicausaiuniseanuuy F, =562.59 nn. /au.”
' < a4~ 4
A&l lunnresnuuy

P = AF, =2,825.08 M.
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4. efuansainamedadusasanidn
Aonnnrewsidinyingy 5.011 1w,
AN NUDTALIEINANRIWINAL 1.411 TN,
ANAA1IN LAV 10.015 TN,
AN TBIMTIARNL 0.246 TH.
rntugdadaveuvini 2.1x10° nn /.’
Fafuazigan

A =(5.0114+1.411)X0.246 = 1.579 1is1

0.7055 -
¥ =1.411X ————— =0.155 T,
5.011+1.411
_ (5.011X2.5055 +1.411X 5,011) |
X = = 3.056 1.
(5.01141.411)
4 5.011+1.411 \
J=0.246° X =0.032 TN
3 .
3 _ 3
|, = 5.011X ——— +0.246 X ———+ 5.011X 0.246 X 0.165°
12 12
+1.411X 0.246 X (0.7055 — 0.155)° =0.198 1.
3 3
| = 0.246 X o +1.411X ———— +1.411X 0.246 X (5.011— 3.056)°
¥ 12 12

+5.011X 0.246 X (3.056 — 2.5055)° = 4.281 1a.*
= 5.011X 0.246 X (2.5055 — 3.056) X (—0.155) +1.411X 0.246 X (0.7055 — 0.155)

X(5.011— 3.056) = 0.479 7..*
,  0.198+4.281

B, =3.056" + =12.175 1.
1.579
2 0.25
0.198 X5.011° X10.015
A =480 - = 36.531 Tal.
0.246

T 2
n=|— = 0.00740
36.531

wen P’
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0.00740 2 ‘ 2 .
a, = (0.198X5.011° +0.039 X 0.032 X 36.5317) = 0.00404 T,

12174

O, =0.00740(4.281+ X 0.155 X 5.011X0.478) = 0.0321 1.2

12.174
0.00740 ) ’ ,
0L, = 0.00740(0.00404 X 4.281~————X 0.478” X 5.0117) = 0.0001 a1,
12174
. 2.1x10° 5
p' =27 40.00404 40.0321) % 4/(0.00404 +0.03212)° —4X0.0001 {= 6,340
2

] a4 4 «
(drtiatnganithusuan)

2.1%10° x0.246° 1.11X 6,340 10.015% X 36.531

— 1....-.

k puamal
O 546(10.015+0.06X36.531)|  2.1%10% X1.579%0.246° \ 10.015% +36.531°

=361.83

361.83 ,
oL, =0.00404 + — =0.00594 .

12.174X0.0074 X2.1X10

.

74 2 2, _ 2
X0.4787 X5.0117)=0.00016 7y,
12.174

O, = 0.0074(0.00594 X 4.281—

21%10° >
P = 0.00594 +0.0321) £/ (0.00594 +0.0321)> — 4 X 0.00016 {= 10,110

2
as 4‘:4 a‘u Qs 1 - t:’l’ 2 B ) B
Aaiiea W iRan 1 nuaNsAg1eaMtsiawmGL 10,110 nn.

5. MSAUIUMLSITNRMZIRNITIAUDINTIAR
AN LN LBAYINGL 10.015 TN,
AN aaaetinwiiy 5.011 9.

ANINURIYBIVLNARYIAIL 0.246 T,

< 1

AntugAadiavehuvindu 2.1x10° an./mu.”

v
v

fafuas1diqan

5.011
h= =05
10.015
1.8X0.5 ]
k=7——————143X0.5" = 5.44
0.15+0.5
_ saaxmix21x10® )
fr — =6,230 NN/

12X(1— 0.32 )X (10.016/0.246)
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Pog = foA = 6230 X 5.022 = 31,287 nn.

ar uv/ A o - .l ar 1 o
farhuniiniifantsiiamzieawzqauasidiamingu 31,287 nn,

6. MIATRIUWINIAIUBINUNAR
WUV 5.022 13.°
VLU MARINIRIMANYINL 3457 NA./a3d 2

73]
fatiuazlfan

AAsesTERWINL = 3457 X 5.022 = 17,361 nn.
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