H1 0.240 m | L1 0.030 m
H2 0175 m | L2 0.230 m
L1, 12 L4 H3 0.175 m L3 0.070 m
T H H4 0.970m |[L4 0.120 m
H5 0.280m |L5 0.300 m
\ H6 0.050m |L6 0.225 m
} = 5 H7 0.000m |L7 0.800 m
= O i R 300m |L8 0.175 m
i 0 60.000 km/h| L9 0.000 m
2 [0 NO | -
U = ZI2E chE 25.000 kN/m®
Y ® @@ = === - ;
z | S 2EZFE|E CE& 23.500 kN/m
= ® | 0 ZZ Ci S 23.500 kN/m®
A ﬁ@ﬁ DB 1¥& 35 (Pr) 96.000 kN
M3 & 5
L7 M BHIYE Zo
| %3515 X (L5)
Edy 17 & st&
Edde{stE =2 (L5)
(1) 2 ™ s =5
NO. &l 4 Z2stE(kN)[ - =22 (m) ZHE(KN-m)
1 ]0.230 x 0.970 X 25.000 5.578 0.830 4.629
2 | % X 0.070 X 0.970 X 25.000 0.849 0.692 0.587
3 10.300 X 0.175 X 25.000 1.313 0.795 1.043
4 | % x 0.120 X 0.175 X 25.000 0.263 0.605 0.159
5 |0.420 X 0.175 X 25.000 1.838 0.735 1.351
6 | 0.975 X 0.240 X 25.000 5.850 0.488 2.852
7 | % x 0.800 X 0.040 X 25.000 0.400 0.442 0.177
8 |0.175 X 0.040 X 25.000 0.175 0.088 0.015
9 |0.525 X 0.050 X 23.500 0.617 0.263 0.162
TOTAL 16.881 10.975
(2) 2 3t = (DB-24 : Pr = 96 kN )
- R5tF 2EE (= £.43.6.1.4)
E=08-X+1.14=0.8 x 0.225 + 1.14 = 1.320 m 047|M, X = 0.225
5 A A 5
i =15/ (40 +L) =15/ ( 40 +0.225) = 0.373 > 0.300 = 0.300
s &g ZHE

i =(96.00 / 1.320) xX0.225x (1 + 0.30)

21.273 kN-m/m

m



(3) Xt &= o= (= £ M350 2.4.3.6)
O FEHSEH He =HA 1.0m =0[o EZ2 u2f 1.0m Ofct ZHZA|
H=(1V/60)2X7.5+2.5
07|,
H M s 2E| 1n =0l AZeZ AFst= WF Indel =HESZ2(kN/m)
V AtEe| = HE(km/h), 22 E22tH0| M= FHEETF ZolX|= HE0| JA2=2Z
E=EEE 2o MASKSER 2 = UL
H=(60.000/60)2x7.5+25 = 10.000 kN/m  Xf&%0| h = 1.190
Mco = 10.000 X 1.190 = 11.900 KkN-m/m
@ g5 Atchof| Eeteo = H = 10.000 kN/m 2 $=H5tE X 5tA|
H = 10.000 = 10.000 kN/m  Z&%=0| h = 1.460
Mco = 10.000 X 1.460 = 14.600 KN-m/m
@ =MuUtd R > 200m O|2=2 M} @of 2lsf A A=l grEolA 2 gt M2
Mco = 14.600 = 14.600 KN-m/m
(4) 2 st & ( 3.000 KkN/m?) (= 2. M6 2.1.11)
Pw = 3.000 X 1.270 = 3.810 kN/m
My =3.810 X (1.270 / 2+ 0.05 +0.28 / 2) = 3.143 kN-m/m
(5) & A 5t & (= 2. M8 2.1.17 )
CF=0.79 V2 / R(%)
0{7| M,
CF HASIZECZEM 542 ZetolX| 22 EotE5e WEES
V MAEZE (km/h)
R =ZMutd (m)
= b XSS ZEA
CF =0.79 X 60.0002 / 300.000 = 9.480 (%)
Pcf = 96.000 / 1.320 X 9.480 / 100 = 6.895 kN/m  Z=2g0l h = 1.990
Mcf = 6.895 X 1.990 = 13.720 kN-m/m

m

m

m



(6) &t& ZHE
T = DH™EEE (M) | 2SS (M) | 2B B ML) [ B EEHE (M) [era 350 | SHE (M) [ A5 (Mge)
B G = 10.975 21.273 0.000 14.600 0.000 3.143 13.720
(7) st & = & (= = .M 223.2)
CASE =g My My Meo My Mer H 10
CASE 1 KN-m 1.30 2.15 1.30
CASE 2 ! 1.30 1.30 1.30 1.30 AE S=5HE
CASE 3 ! 1.30 1.30 0.65 1.30 25tE A SHA
CASE 4 ! 1.20 1.20 1.20 iz =515
CASE 5 ! 1.30 1.30
CASE 6 ! 1.00 1.00 0.30 0.00 AtERHE
CASE 7 ! 1.00 1.00 0.00 0.00 ASEE AASZHE
(8) Altt Mg ZHE MF
CASE ey My Mo, ™ My ™ 2 7
CASE 1 KN-m 14.267 45.736 17.836 77.840
CASE 2 ! 14.267 27.655 18.980 17.836 78.738
CASE 3 ! 14.267 27.655 2.043 17.836 61.801
CASE 4 ! 13.170 17.520 3.772 34.462
CASE 5 ! 14.267 4.086 18.354
Ztf A ZHE 78.738
CASE 6 ! 10.975 21.273 0.943 0.000 33.191
CASE 7 ! 10.975 21.273 0.000 0.000 32.248
= Al RHE 33.191
(9) HE2E et M7
O FHZH SHCHR of2e| HEHE HitHo|AM ER5h FHIHO 2815 FEZ2E 2ot
@ HHHEZZ  SECF olelo] MHEHE vIEE &40 ofjzd 221 S5 vi 2ot
@ Hi x| &< SEWMAT|E ZuH HiEE| X HeJF HAIZ|X| glot ZIB|EH 4.7.5.78 H &3l
HelewZe]l DHStEo| ek X|7HS i X| Hel2 Mg5ho}.
(10) Hi=HERS] A2 S ( X = 0.23 < 0.25¢91 &) (= 2. M.8 3.6.1.5)
Popin = (280-L +180) = ( 280 X 0.225 + 180 ) = 243.0 mm > 220.0 mm “ Npeg = 243.0 mm
Ryse = 280.0 mm > Ryeq = 2430 nm e 0.K Il



(1) et A E

OFEEEIE °
fo =  27.0 Wpa f, = 400.0 WPa °© o 00 00 —43 o
M, = 78.7 kN-m M = 33.2 kN-m = S
b = 1,000.0 mm h = 280.0 mm N
B = 0.8 d” = 60.0 mm l 1,000.0 l
@, = 0.8 d = 220.0 mm f ¥
2R A2 AT (g)) MFE (= 2.4.51 6.2.2)
T=A4A.X f, = 1,626.5 x 400.0 = 650,600.0
C=08 X f, Xaxb= 08 x 27.0 x a X 1,000.0 = 22,950.0 a
T=CO|l22, a = 28.349mm
=28.349 / B =28.349 / 0.85 = 33.351 mm
e,= [,/ . = 400.0 / 200,000.0 = 0.0020
€,=0.003 X (dt - c¢) / c=0.003 X (220.0 - 33.351) / 33.351 = 0.0168
€ = 0.0168 = 0.0050 O|==2 QI&X|tj ctHolod, @f = 0.855 MESiCE.
s I HIH MH
a = Ao X f, [ (BX fuo X b) = 0.017429 A. ®
M, = &, X A, X f, X (d-al2) = 748000 A. - 170.0 A. - a - @)
ADE Ao thelsto] o|XtHH Ao R AsE FEC},
78,738,200.0 = -2.962963 A + 74,800.0 A.
Al yeq = 1,100.635 g
- AbR HEY M
A use = H 16 @ 200.0 = 993.0 mp?
H 13 @ 200.0 = 633.5 mn?
Yy = 1,626.5 mm? [AI2E =1.478] .- 0.K I
B HE
A pin = VAT [y X b X d = 770.0 mn? (= 2 M3 6.3.2)
= 0.25V (foe)/fyx b x d = 714.5 nn? (= 2.M.3 6.3.2)
= 5 2 HZ¥ = 560.0 mm? (= Z. 8.8 5.7.2)
Ag ppin = 770.0 mp?
Ac par = 0714 X py X b X d = 4,596.4 mn’ (= 2.M.3 6.2.2)
As maz > As use > As min e 0.K I
- 2ol et AE
a = A x f, /(B X f, X 0b) = 28.349 mm
OM, = 0.85x1,626.5%x400.0%(220.0-a/2) = 113.824 KkN-m
dMn > Mu [Al28 =1.446]  ----- 0.K I



( = E.AE'I,EH 3.6.1.4 )

= 2 Al
+E - 2ZHEIZF =0.002-b - h = 560.000 mp?
Al yeq = 560.000 mp?
HEAEI AL MY MY
Al uee = H 16 @ 500.0 = 397.2
H 16 @ 500.0 = 397.2 mp?
y = 794.4 [AFRE8 =1.419]  ---.. 0.K I
@ MEAHE o HHA
HZ ZIEIE g He A9 Aoz HHo Rl 7HE R HIE T HReh I 2uiE
i x| 5t= Zd0| ZcC}.
S =
Al g = 2,201,271 pp?
A use = H 16 @ 200.0 = 993.0 mn?
H 19 @ 200.0 = 1,432.5 mn?
y = 2,425.5 mpd [AF2E =1.102]  ----- 0.K Il
i 2 OH Z
< As g = 1,120.000 2
Ac wuse = H 16 @ 250.0 = 794.4 o2
H 16 @ 250.0 = 794.4 pnd
Yy = 1,588.8 mm? [AtRE =1.419]  ----. 0.K I
® AEH HE
EFM A SHl n = Es / Ec = 7.0
Ad e = H 16 @ 200.0 = 993.0 mp? ( 7H% =10.0 ea )
H 13 @ 200.0 = 633.5 mn?
> = 1,626.5 mn?
HIH| o = A,/ bd
= 1,626.5 / (1,000.0 X 220.0) = 0.00739
SEE k = -np + v(2np + (np)?)
= -0.0518 ++/(2x0.0518 + 0.05182 ) = 0.27410
SEE H2lx = bk X d = 0.27410 X 220.0 = 60.303
j o =1-k /3 =1-0.274/ 3 = 0.909
HZ 88 f. = M/ (A, x 7 X d)
= 33.19 / (1,626.5 X 0.909 X 220.0) = 102.083 MPa
T EddE (= 2.4d.50 4.2)
L S ¢, = 60.0-15.9 /2 = 52.050 mm
oIAfeict Z o, - 375 X (210 / f.) - 2.5, (= 2.M.3 6.3.3)
= 375x(210 / 102.083) - 2.5X52.050 = 641.310 mm
QIAtACE Z o, - 300 X ( 210 / f.)
= 300x( 210 / 102.083 ) = 617.148 mm
Win = 617.148 mm
S = 1,000.0 / 10.0ea = 100.0 mm < Sq = 6171 mm - 0.K I!



[Hor

IA

=p (= .M p78)

97.5
280.0

mm
mm



3.2 95 WL
H1 0.240 m | L1 0.030 m
He 0175 m | L2 0.230 m
L4, L2 L1 H3 0175 m | L3 0.070 m
Ha 0.970m |L4 0.120 m
H5 0.280m |L5 0.300 m
H6 0.050 m | L6 0.225 m
T H7 0.000 m | L7 0.800 m
R 30m |L8 0.175 m
9l 60.000 km/h| L9 0.000 m
e g
10 = 2 E el =T 25.000 kN/m?®
) " 22332|E ohelEak | 23.500 kN/m®
X che & 23.500 kN/m?
DB 122 &= (Pr) 96.000 kN
3 5 5
HIH Zo
H3stE =EE(L5)
Egldey 1FF 5t5
EgYestE =HEH(L5)
(1) 2 & &3
NO. A Al AZsE(kN)[ =& 7H2|(m) S E (KN-m)
1 [ 0.230 x 0.970 x 25.000 5.578 0.830 4.629
2 | % x 0.070 x 0.970 x 25.000 0.849 0.692 0.587
3 |0.300 x 0.175 x 25.000 1.313 0.795 1.043
4 | % x 0.120 x 0.175 X 25.000 0.263 0.605 0.159
5 |0.420 x 0.175 x 25.000 1.838 0.735 1.351
6 | 0.975 x 0.240 x 25.000 5.850 0.488 2.852
7 | ¥ % 0.800 X 0.040 X 25.000 0.400 0.442 0.177
8 |0.175 x 0.040 x 25.000 0.175 0.088 0.015
9 |0.525 x 0.050 x 23.500 0.617 0.263 0.162
TOTAL 16.881 10.975
(2) 2 3t = (DB-24 : Pr = 96 kN )
- R5tF 2EE (= £.43.6.1.4)
E=0.8-X+1.14=0.8 X 0.225 + 1.14 = 1.320 o47|M, X =  0.225
=54 A £
i =15/ (40+L) =15/ ( 40+ 0.225) = 0.373 > 0.300 = 0.300
s EE ZHE

i =(96.00 / 1.320) xX0.225x (1 + 0.30)

21.273 kN-m/m

m



(3) Xt &= o= (= £ M350 2.4.3.6)
O FEHSEH He =HA 1.0m =0[o EZ2 u2f 1.0m Ofct ZHZA|
H=(1V/60)2X7.5+2.5
07|,
H M s 2E| 1n =0l AZeZ AFst= WF Indel =HESZ2(kN/m)
V AtEe| = HE(km/h), 22 E22tH0| M= FHEETF ZolX|= HE0| JA2=2Z
E=EEE 2o MASKSER 2 = UL
H=(60.000/60)2x7.5+25 = 10.000 kN/m  Xf&%0| h = 1.190
Mco = 10.000 X 1.190 = 11.900 KkN-m/m
@ g5 Atchof| Eeteo = H = 10.000 kN/m 2 $=H5tE X 5tA|
H = 10.000 = 10.000 kN/m  Z&%=0| h = 1.460
Mco = 10.000 X 1.460 = 14.600 KN-m/m
@ =MuUtd R > 200m O|2=2 M} @of 2lsf A A=l grEolA 2 gt M2
Mco = 14.600 = 14.600 KN-m/m
(4) 2 st & ( 3.000 KkN/m?) (= 2. M6 2.1.11)
Pw = 3.000 X 1.270 = 3.810 kN/m
My =3.810 X (1.270 / 2+ 0.05 +0.28 / 2) = 3.143 kN-m/m
(5) & A 5t & (= 2. M8 2.1.17 )
CF=0.79 V2 / R(%)
0{7| M,
CF HASIZECZEM 542 ZetolX| 22 EotE5e WEES
V MAEZE (km/h)
R =ZMutd (m)
= b XSS ZEA
CF =0.79 X 60.0002 / 300.000 = 9.480 (%)
Pcf = 96.000 / 1.320 X 9.480 / 100 = 6.895 kN/m  Z=2g0l h = 1.990
Mcf = 6.895 X 1.990 = 13.720 kN-m/m

m

m

m



B
Ll
olo
o
=
[m

T2 [DESEM)[HSEM,)[2E0E0L) [ES51E (M) [dassazm| Z5HE (M) 2451 (M)
2 E 10.975 21.273 0.000 14.600 0.000 3.143 13.720
(7) 3t 3 = ¢ (= .43 2232)
CASE ctg| My M. Meo My Me !
CASE 1 KN-m 1.30 2.15 1.30
CASE 2 ' 1.30 1.30 1.30 1.30 i 52515
CASE 3 ' 1.30 1.30 0.65 1.30 £33 T 5HA|
CASE 4 ! 1.20 1.20 1.20 Az =515
CASE 5 ' 1.30 1.30
CASE 6 ' 1.00 1.00 0.30 0.00 AgRHE
CASE 7 ' 1.00 1.00 0.00 0.00 |x=5E Alz=ns
(8) Al Mg RHE AM
CASE ctg| My M. Meo My Mee 2 7
CASE 1 KN-m 14.267 45.736 17.836 77.840
CASE 2 ' 14.267 27.655 18.980 17.836 78.738
CASE 3 ' 14.267 27.655 2.043 17.836 61.801
CASE 4 ! 13.170 17.520 3.772 34 .462
CASE 5 ' 14.267 4.086 18.354
A AS 2HE 78.738
CASE 6 ' 10.975 21.273 0.943 0.000 33.191
CASE 7 ' 10.975 21.273 0.000 0.000 32.248
= Al RO E 33.191

(9) ZHEalem che M (= Z=. &8 47.6.4)
©FE2H SECHF o[2e] HEMF HIEHEHAM Hest FHIZYS| 28l FHEZ2Z sjZetct
@ ufHE 2 SECHF oleo HEHF e Mo 82 HZ ¥ S5 s etct
@ i X[ 2 CERRMAT|E Zud siEEol| si X He{7t BAI=X| ot 232|EH 4.7.5.72 HESIO
HE e nEstSol e X|ZhS Hix| Hel2 X EFet.
(10) vp=hErel &4 £ (X = 0.23 < 0.25¢1 &) (= z.4d.51 3.6.1.5)
Nppin = (280-L +180) = (280 X 0.2256 + 180 ) = 243.0 mm > 220.0 mm S Ryeg = 243.0 mm

Nuse = 280.0 mm > Ryeg = 243.0 mm e 0.K I



(1) et A E

OFEEEIE °
fo =  27.0 Wpa f, = 400.0 WPa °© o 00 00 —43 o
M, = 78.7 kN-m M = 33.2 kN-m = S
b = 1,000.0 mm h = 280.0 mm N
B = 0.8 d” = 60.0 mm l 1,000.0 l
@, = 0.8 d = 220.0 mm f ¥
2R A2 AT (g)) MFE (= 2.4.51 6.2.2)
T=A4A.X f, = 1,626.5 x 400.0 = 650,600.0
C=08 X f, Xaxb= 08 x 27.0 x a X 1,000.0 = 22,950.0 a
T=CO|l22, a = 28.349mm
=28.349 / B =28.349 / 0.85 = 33.351 mm
e,= [,/ . = 400.0 / 200,000.0 = 0.0020
€,=0.003 X (dt - c¢) / c=0.003 X (220.0 - 33.351) / 33.351 = 0.0168
€ = 0.0168 = 0.0050 O|==2 QI&X|tj ctHolod, @f = 0.855 MESiCE.
s I HIH MH
a = Ao X f, [ (BX fuo X b) = 0.017429 A. ®
M, = &, X A, X f, X (d-al2) = 748000 A. - 170.0 A. - a - @)
ADE Ao thelsto] o|XtHH Ao R AsE FEC},
78,738,200.0 = -2.962963 A + 74,800.0 A.
Al yeq = 1,100.635 g
- AbR HEY M
A use = H 16 @ 200.0 = 993.0 mp?
H 13 @ 200.0 = 633.5 mn?
Yy = 1,626.5 mm? [AI2E =1.478] .- 0.K I
B HE
A pin = VAT [y X b X d = 770.0 mn? (= 2 M3 6.3.2)
= 0.25V (foe)/fyx b x d = 714.5 nn? (= 2.M.3 6.3.2)
= 5 2 HZ¥ = 560.0 mm? (= Z. 8.8 5.7.2)
Ag ppin = 770.0 mp?
Ac par = 0714 X py X b X d = 4,596.4 mn’ (= 2.M.3 6.2.2)
As maz > As use > As min e 0.K I
- 2ol et AE
a = A x f, /(B X f, X 0b) = 28.349 mm
OM, = 0.85x1,626.5%x400.0%(220.0-a/2) = 113.824 KkN-m
dMn > Mu [Al28 =1.446]  ----- 0.K I



= Hi HIZE AN (= 2. 4.5 3.6.1.4)
+% - 25HZZ =0.002-b-h = 560.000 2
Al yeq = 560.000 mp?
HEAEI AL MY MY
A¢ wse = H 16 @ 500.0 = 397.2 mm?
H 16 @ 500.0 = 397.2 mp?
y = 794.4 [AFRE =1.419]  ----. 0.K I
@ MWEAHE 2 HAH (= = M8l 4.7.6.4)
HZ ZOZ|E vigme| A9 ditxoz AHOol thREelol ZHE M HISHOAM 25t HZEe 2uiE
i x| 5t= Zd0| ZcC}.
= H 2
Al g = 2,201.271  pp?
A¢ wuse = H 16 @ 200.0 = 993.0 mm?
H 19 @ 200.0 = 1,432.5 mn?
y = 2,425.5 mpd [AF2E =1.102]  ----- 0.K Il
i 2 OH Z
AL e = 1,120.000 g
- Acuse = H 16 @ 250.0 = 794.4 2
- Acuse = H 16 @ 250.0 = 794.4 2
Yy = 1,588.8 mm® [AI28 =1.419]  .---. 0.K I
® AEH HE
EFMASH| n = Es / Ec = 7.0
Acwuse = H 16 @ 200.0 = 993.0 mp? ( 7H== =10.0 ea )
H 13 @ 200.0 = 633.5 mn?
y = 1,626.5 mn?
HIH| o = A,/ bd
= 1,626.5 / (1,000.0 X 220.0) = 0.00739
SRE k = -np + N ( 2np + (np)?)
= -0.0518 ++/(2x0.0518 + 0.05182 ) = 0.27410
SEE H2lx = bk X d = 0.27410 X 220.0 = 60.303
j o =1-k /3 =1-0.274/ 3 = 0.909
Hz 88 f. = M/ (A, x 7 x d )
= 33.19 / (1,626.5 X 0.909 X 220.0) = 102.083 MPa
2 HE (= 2.4.351 4.2)
L S ¢, = 60.0-15.9 /2 = 52.050 mm
QIFEEE & 5 = 375 X (210 / f.) - 2.5:¢, (= 2.M.3 6.3.3)
= 375x(210 / 102.083) - 2.5X52.050 = 641.310 mm
OIFIEt Z 5, = 300 X (210 / f.)
= 300x( 210 / 102.083 ) = 617.148 mm
Win = 617.148 mm
S = 1,000.0 / 10.0ea = 100.0 mm < Sq = 617.1 mm  ----- 0.K I!



[Hor

IA

=p (= .M p78)

97.5
280.0

mm
mm



33UEAHE 723 7|

H1 0.240 m | L1 0.030 m
H2 0175 m | L2 0.230 m
500 H3 0175 m | L3 0.070 m
H4 0.970 m | L4 0.120 m
L2t H5 0.280 m | L5 0.300 m
He 0.050 m | L6 0.225 m
H7 0.000 m | L7 0.800 m
R 300m |L8 0.175 m
- v 60.000 kn/h| L9 0.000 m
S
3
Z32|E ciEY 25.000 kN/m®
o 8 =% chel5Y 23.500 kN/m®
DB 13 & 3t& (Pr) 96.000 kN
T M3 5 3T
HIH 2o
MIstE AEH(L5)
Egde] 1= & ot&
EzfYe|stE =HBE(L5)
(1)1 d s F
NO. &l 4 Z&stE(kN)| 2272 (m) SHE(KN-m)
1 ]0.230 X 0.970 X 25.000 5.578 0.830 4.629
2 | % X 0.070 x 0.970 X 25.000 0.849 0.692 0.587
3 |0.300 X 0.175 X 25.000 1.313 0.795 1.043
4 | % x 0.120 x 0.175 x 25.000 0.263 0.605 0.159
5 |0.420 X 0.175 X 25.000 1.838 0.735 1.351
6 | 0.975 X 0.240 X 25.000 5.850 0.488 2.852
7 | % X 0.800 X 0.040 X 25.000 0.400 0.442 0.177
8 | 0.175 X 0.040 X 25.000 0.175 0.088 0.015
9 |0.525 X 0.050 X 23.500 0.617 0.263 0.162
10 | ztst s 0.000 0.000 0.000
11 [ 0.500 X 0.500 X 25.000 6.250 1.225 7.656
12 | % x 0.500 X 0.500 X 25.000 3.125 1.142 3.568
13 |74253=s 4.000 1.225 4.900
TOTAL 30.256 27.099




(2) & 3 = ( DB-24 : Pr = 96 kN )
» RolE BEEXE (= =.M436.1.4)
E=08-X+1.14=0.8 X 0.225 + 1.14 = 1.320 nm o7|M, X = 0.225
- R
i=15/(40+L) =15/ ( 40+ 0.225) = 0.373 > 0.300 = 0.300
s XtE ZHE
MI+i = (96.00 / 1.320) X0.225x (1 + 0.30) = 21.273 kN-m/m
(3) &t &= st& (= 2. M 8| 2.4.3.6)
O FTHESE HE =HA 1.0m S0lol E2 w2l 1.0m Ofch 22 A
H=(V/60)2X7.5+2.5
017 A,
H 2N 25 2EE| 1m olof Hzlez x5t WE InHe| =HS =2 (kN/m)
V AtFEe| = HE(km/h), 22 E22tH0| M= FHEETF ZolX|= HE0| A==
ZEECE T2 MASEE 2 £ Ut
H=(60.000/60)2xX7.5+25 = 10.000 kN/m  Z&=0|l h = 1.190
Mco = 10.000 X 1.190 = 11.900 kN-m/m
@ 25 Alctof| Zutako 2 H = 10.000 kN/m 2 $=HSIE A SHA|
H = 10.000 = 10.000 kN/m  Z&=0|l h = 1.460
Mco = 10.000 X 1.460 = 14.600 KkN-m/m
® ZAMHEA R > 200m 0|22 DI @o 2la HAE ZSolM 2 S M8
Mco = 14.600 = 14.600 kN-m/m
(4) 2 st & ( 3.000 KkN/m?) (= 2. M6 2.1.11)
Pw = 3.000 X 1.270 = 3.810 kN/m
Mv = 3.810 X ( 1.270 / 2 + 0.05 + 0.28 / 2) = 3.143 kN-m/m
(5) & A 5t & (= 2. M8 2.1.17 )
CF=0.79 V2 / R(%)
47| M,
CF MSIZo2M SHE TG L2 550 HES
Vv MAEZ (km/h)
R =ZMutd (m)
= Udb XHSIE AEA
CF =0.79 X 60.0002 / 300.000 = 9.480 (%)
Pcf = 96.000 / 1.320 X 9.480 / 100 = 6.895 kN/m  =&=0l h = 1.990
Mcf = 6.895 X 1.990 = 13.720 KkN-m/m

m

m

m



(6) &g HHE
T2 | 2HEEEM) | oS (M) | 2EE ML) | B EE (M) |2ztasszn| S5HS (M) [ A S (M)
2 i E 27.099 21.273 0.000 14.600 0.000 3.143 13.720
(73t & = & (= £ M5l 2232)
CASE Che My Moy Meo My Mer H T
CASE 1 kN-m 1.30 2.15 1.30
CASE 2 ! 1.30 1.30 1.30 1.30 A BE5tE
CASE 3 ! 1.30 1.30 0.65 1.30 &stE M SHAl
CASE 4 ! 1.20 1.20 1.20 A BE5tE
CASE 5 ! 1.30 1.30
CASE 6 ! 1.00 1.00 0.30 1.00 A2 ZH E
CASE 7 ! 1.00 1.00 1.00 1.00 AYEE AERUE
(8) At Mg ZHE &Y
CASE Ch| My Moy Meo My Mee a A
CASE 1 kN-m 35.229 45.736 17.836 98.801
CASE 2 ! 35.229 27.655 18.980 17.836 99.699
CASE 3 ! 35.229 27.655 2.043 17.836 82.762
CASE 4 ! 32.519 17.520 3.772 53.811
CASE 5 ! 35.229 4.086 39.315
i A ZHE 99.699
CASE 6 ! 27.099 21.273 0.943 13.720 63.035
CASE 7 ! 27.099 21.273 14.600 13.720 76.692
Zof AL ZHE 76.692
(9) Ht=tmte| =& A ( X = 0.23 < 0.25¢ 4<) (= = . M.5 3.6.1.5)
Roppin = (280 L + 180) = ( 280 X 0.225 + 180 ) = 243.0 mm > 220.0 mm - Nyeg = 243.0 mm
Ryse = 280.0 mm > Ryeq = 2430 am e 0.K 1!




(10) et & &

OFEEEIE °
fo =  27.0 Wpa f, = 400.0 WPa °© o 00 00 —43 o
M, = 99.7 kN-m M = 76.7 kN-m = g
b = 1,000.0 mm h = 280.0 mm N
B = 0.8 d” = 60.0 mm l 1,000.0 l
@, = 0.8 d = 220.0 mm f ¥
2R A2 AT (g)) MFE (= 2.4.51 6.2.2)
T=A4A.X f, = 1,626.5 x 400.0 = 650,600.0
C=08 X f, Xaxb= 08 x 27.0 x a X 1,000.0 = 22,950.0 a
T=CO|l22, a = 28.349mm
=28.349 / B =28.349 / 0.85 = 33.351 mm
e,= [,/ . = 400.0 / 200,000.0 = 0.0020
€,=0.003 X (dt - c¢) / c=0.003 X (220.0 - 33.351) / 33.351 = 0.0168
€ = 0.0168 = 0.0050 O|==2 QI&X|tj ctHolod, @f = 0.855 MESiCE.
s I HIH MH
a = Ao X f, [ (BX fuo X b) = 0.017429 A, ®
M, = &, X A, X f, X (d-al2) = 748000 A. - 170.0 A. - a - @)
ADE Ao thelsto] o|XtHH Ao R AsE FEC},
99,699,345.8 = -2.962963 A + 74,800.0 A.
Ac veq = 1,411.836 mp?
s AS HIOY M
- Al e = H 16 @ 200.0 = 993.0 mn?
H 13 @ 200.0 = 633.5 mp?
Yy = 1,626.5 mm? [AI28 =1.152]  .---. 0.K I
B HE
A pin = VAT [y X b X d = 770.0 mn? (= 2 M3 6.3.2)
= 0.25V (foe)/fyx b x d = 714.5 nn? (= 2.M.3 6.3.2)
= 5 2 HZ¥ = 560.0 mm? (= Z. 8.8 5.7.2)
Ag ppin = 770.0 mp?
Ac par = 0714 X py X 0 X d = 4,596.4 mn’ (= 2.4 6.2.2)
As maz > As use > As min e 0.K I!
- 2ol et AE
a = Ao x f, /(B X f;, X 0b) = 28.349 mm
OM, = 0.85x1,626.5%x400.0%(220.0-a/2) = 113.824 KkN-m
dMn > Mu [Al28 =1.142)  ----. 0.K I



= Hi HIZE AN (= 2. 4.5 3.6.1.4)
+% - 25HZZ =0.002-b-h = 560.000 mp?
Al yeq = 560.000 mp?
HEAEI AL MY MY
Ac wuse = H 16 @ 250.0 = 794.4 2
T = 794.4 [AFRE =1.419]  ----. 0.K I
@ A EH HE
EFM A SHl n = Es / Ec = 7.1
Acwse = H 16 @ 200.0 = 993.0 mm? ( 704 =10.0 ea )
H 13 @ 200.0 = 633.5 mn?
y = 1,626.5 mn?
HId| o = A,/ bd
= 1,626.5 / (1,000.0 X 220.0) = 0.00739
SRE k = -np + N( 2np + (np)?)
= -0.0525 ++ (2x0.0525 + 0.05252 ) = 0.27574
SEE H2lx = bk X d = 0.27574 X 220.0 = 60.664
j o =1-k /3 =1-0.276 /3 = 0.908
Hz 88 f. = M/ (A, x 7 x d )
= 76.69 / (1,626.5 X 0.908 X 220.0) = 236.018 MPa
2 HE (= 2.4.351 4.2)
L S ¢, = 60.0-15.9 /2 = 52.050 mm
QIFATE & 5 = 375 X (210 / f.) - 2.5:¢, (= .43 6.3.3)
= 375X (210 / 236.018) - 2.5X52.050 = 203.536 mm
IEtARE Z <, = 300 X (210 / f.)
= 300X ( 210 / 236.018 ) = 266.929 mm
Win = 203.536 mm
S = 1,000.0 / 10.0ea = 100.0 mm < Sq = 203.5 mm  ----- 0.K I!
XA EE
HME AL st gde 4ol BRMel xaFH (2.4 P78)
t(min) = L/ 10 = 1140.0 / 10 = = 114 mm
t(min) = 114 mm < h = 280.0 mmo e 0.K I
2o MAUAE Ze 8s



3.4 BYR vl

1) 28R MAHol| 2o|§h HIEHE Sef 2 A A
(A A=A ( T M5l 4.7.7.3)
OREESPNE | 24X F=AHH HISHEE A2
@ Z32EJt s&Etd =D SRSMTofof & HEEHEE S| 240.0 mm
® HAH SHX| R sx|et Zo| mRAo=E FAUMN o RS SRz 2,310.0 mm
M elst MEfolM MH Mo Z diEHEe| FH 7 L X soF & Ha A 60.0 mm
@ dietme] S0 st & XIZe| B} 60| Ak 150|5tel A 2oM | she 40.0 mm
6 < 2,310.0mm / 240.0mm = 9.63 < 15 ... 0.K !
® dHi=tmo]l MEoL R0 uiZE HZo 2 FH Atole] FHIE 150mm O] &tel A2
8.0mm + 140.0mm + 6.5mm = 154,45 = 150 ... 0.K !l
® 7& X[Zto| EEXMZE 3.6m O|stel A
2.310 m < 3.e00m e 0.K !
@ dHi=tEe &, ol2W, J2(1 2SO SFAESS Melsh dteEel = AFHTF 240mm O] &bel A2
240.0 mm > 240.0 om e 0.K !l
® e Fo Zo|7t WF si=g |2 58 O|AO|ZHLL HE | HFE2l o7} W= HIEE T of
3t o|Mo|lm el E32|E wosAMn 2R o2 Mol B 49
e Zol st AN8E = 4.6 4.7.4.1 HIEE 225 J|FES UFZAF|X] ZSER 24|
= ey (LS QUS) 1.180m > 0.240m x 3 = 0.720m .- 0.K !
= WY (LEHUS) 1.120m > 0.240m x 3 = 0.720m  ----- 0.K !l
@ Z32|EQ| 282 UZZTI} 27MPa O|Atol A
27.0 WPa > 27.0 P2 e 0.K !l
HZ Z3IEE "iEEHE HIEHEZ XXt TR ST A FAEHSS stofofet
(2) B2 v =& (= 2. M8l 4.7.7.4)
¢ AL A A A =
oMoz 240,000.0 X 0.4% = 960.0 |mm?
ot lammana H 13 @ 400.0 - 316.8 [ | - 0.K I
F |2
N ey ez H 13 @ 180.0 = 703.9 [mm?
- LodaYy 240,000.0 X 0.3% = 720.0 |mm?
== Al O
;’é S| 1coyele H 16 @ 400.0 = 496.5 (g2 | - 0.K !
2 Cycle H 16 @ 400.0 = 496.5 |mm?
5 o | 2RESY 240,000.0 X 0.3% = 720.0 |mm?
T ———— 90— " 0.K !
2 S ASEE™ H 16 @ 250.0 = 794.4 |mm?
i_i A oy | ERE2Y 240,000.0 X 0.3% = 7200 m* | ok 1)
¥ = | guay H 16 @ 250.0 - 794 .4 |on2 o
HIEHE £2i2 £hEA = 1,000.0 mm X 240.0 mm = 240,000.0 mm?
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3.6 2 Hi=HH
.3
Pr
<t e
—— 4
A ™
T T T
T
L1 |L2
H 0.530 m L 0.545 m
H1 0.210 m L1 0.470 m
H2 0.320 m L2 0.150 m
H3 0.280 m L3 0.100 m
H4 0.050 m
(1) 2 o 5t &
0.545 x 0.530 x 25.000 KkN/m® = 7.221 kN/m
MD = 7.221 x 0.545 x 0.500 = 1.968 KkN/m
(2) & 3% (DB-24 : Pr=96 kN)
54 A £ - T M6l 2.1.4)
i =15/ (40 +L) =15/ ( 40 +0.545) = 0.370 > 0.300 o= 0.300
- A8 2HE
MI+i = (0.55+0.6) X 96.0/9.6x (1+0.300) = 14.885 kN-m/m (= £.M.3ll 3.6.1.4)
(4) 28 ZHE
?‘ —E— —T'—gél'g(MD) ial'él's(M\_H) E‘%g}%(MLH) %%gl'%(MCO) S E5HE (Mg) %él'%(Mw) %le'%(McF)
L = 1.968 14.885
(5) 3t & = @t (= =M 35 2232)
CASE =He My M+ Mo My Mer H
CASE 1 kN-m 1.30 2.15 1.30
CASE 2 ! 1.00 1.00 1.00 1.00 AIEEHE




(6) At Mg ZHE MY

CASE ch| My Moy Meo My Mer |
CASE 1 kN-m 2.558 32.003 0.000 34.561
Z|Cf A ZOE 34.561
CASE 2 ! 1.968 14.885 0.000 0.000 16.853
Z|Cf AlE ZHE 16.853

9 etH d E

O SLE (2F) o
fi =  27.0 WPa f, = 400.0 WPa e o 00 0 0| =% o
M, = 346 KkN-m M = 16.9 kN-m o S

b = 1,000.0 mm h = 210.0 mm E
B = 0.8 d” = 60.0 mm J 1,000.0 J
@y = 0.8 d = 150.0 mm ) )

DT HAS (O, MF (= 2.M.35 6.2.2)
T=A4A X [, = 79.4 X 400.0 = 317,760.0
C=08 X f, Xaxb= 08 x 27.0 x a x 1,000.0 = 22,950.0 a
T=C0l2Z, a =13.846mm
c=13.846 / B =13.846 / 0.85 = 16.289 mm
e,=f,/ E< = 400.0 / 200,000.0 = 0.0020
€, =0.003 X (dt - ¢) / c=0.003 x (150.0 - 16.289) / 16.289 = 0.0246
€ = 0.0246 = 0.0050 O|2= QIZ X[t ctHolo, @f = 0.855 X EFtch,

s e HIZE Y

a = Ao X f, [ (BX fu X b) = 0.017429 A, ®
M, = ®;, X A, X f, x (d-a/2) = 51,000.0 A. - 1700 A. @  ——— ®
AlOE AM@of tHlsto] o[kt Al e 2 AsE FEiC).
34,560,877.8 = -2.962963 A + 51,000.0 A.

Al ., = 706.678

s ALE H2™ MY

A e = H 16 @ 250.0 = 794.4 2
Yy o= 794.4  pm? [AI2E =1.124] ... 0.K !
FBHIYAE
A min = 141 f, X b X d = 525.0 mm2 (= 2 M 3 6.3.2)
= 025V (f )/ f,Xx b X d = 4871 (= 2 M35 6.3.2)
= £ 2z HZY = 420.0 2 (= 2.M.5 5.7.2)
As min = 525.0 mm?
A jar = 0714 X py, X b X d = 3,133.9 m? (= 2Z.M35} 6.2.2)
As mazx > As use > As min e 0.K !

= Eofl ot AE

a = A X f, /(B X fu X 0) = 13.846 mm

M, = 0.85X794.4X400.0%(150.0-a/2) = 38.645 KkN-m

dMn > Mu [Al2E =1.118]  ----- 0.K !
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