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ai=arctan(bi/a;)=65.76°
ux—arclan(bz/d2)—30.061°
as=arctan(bs/a3)=27.579°
as=arctan(bs/as)=60.844°
Bi=arctan(bi/(a+2%3¢/2))=44.565°
Bo=arctan((b2+2%3¢/2)/a2)=50.933°
Bs=arctan((b3+2%3¢/2)/a3)=48.03°
Bs=arctan(ba/(as+2%3¢/2))=42.123°
WUAFIE B T —IREF S, FINETE, U TAT IR AR £ 4 40
71 Xi=1.
811% X1+A1,=0
Xi=1 0, ZFHHIE:
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Tiixsin(ai-P1)*bi/sinfi+Ta1xsin(02-B2) < (ba+2%3¢/2)/sinfB2-Ts1 xsin(os-
B3)>(b3+2%3¢/2)/sinBs-1 xsin(0a-Pa)*ba/sinfs=0
Ta1xsina2x(2%°x¢/2)+Ta1%coso2x (2% 7% ¢/2)+ T3 xsinasx(205x¢/2)-
T31xcosa3*(2%%c/2)+1 xsinaax(2%%c/2)=0
Trixsinox(2%°x¢/2)+T11xcoso x(20xc/2)-1 xsinoux(205x¢/2)-
1 xcososx(2%°%¢/2)=0
2 N T FIRAFFERT, OH1 0~360°783K, HFF{hkrit&.
Tipxsin(ai-P1)*bi/sinBi+T2pxsin(o2-P2)x(b2+2%5¢/2)/sinPa-Tspxsin(os-
B3)x(b3+2%3¢/2)/sinBs-Tk=0
Tapxsinazx(2%°x¢/2)+Tapxcosax(203xc/2)+T3pxsinosx (205xc/2)-
T3pxcoso3x(2%3x¢/2)+Nyxsinfx(2%9xc/2)+Tik=0

Tipxsina;x(2%°x¢/2)+Tipxcosa x(203%¢/2)+Nwxcos0x(205x¢/2)-Ti=0

d1=X(T’L/(EA))=T1:*(ai/cosa)/(EA)+Ta1%(az/cosaz)/ (EA)+T31%(as/cosos )/ (EA)+1%(ay
/cosas)/(EA)

Ap=E(TixTL/AEA))=T11xTip(ar/coson)/(EA)+Ta21xTap(az/cosoz)/(EA)+T31xTsp(as/cos
a3)/(EA)

Xi= -A1p/d11
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Ti=TuxXi+ Tip, To= TorxXi+Tap, T5=T31xX1+T3p, Te=X|

(1) 0H1 0~360°7E*, = Tw 4% b7 [m] 1 B B SR AR 54 Kb /o Fldh &
73

B KHIE 77 Ti=221.323kN, T>=14.331kN, T3=205.814kN, T4=0kN

B KHIFL /7 Ti=60.008kN, T,=308.876kN, T;=204.753kN, T,=388.437kN

(2) 0H1 0~360°7E3, 4 Tw & bR 77 1711% B I SR AR SAT S K hihi ) A
JE77:

B KHi1E 77 Ti=60.008kN, T»=308.876kN, T3=204.752kN, T,=388.437kN



K Ehd7 77 T1=221.323kN, T>=14.331kN, T3=205.814kN, T,=0kN
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2. MEEEFFA IR

SCIRE 2 Kbt [E PRI K 77 Now=1.5%Re=557.931kN.

WRIE LIRS TTFRLE Tk=0, OF 0~360°FE, SRAREZAT A S F0khE
73

B KHIE 77 Ti=298.324kN, T»=342.729kN, Ts=435.365kN, T4=410.825kN

B KEh$z /7 T1=298.323kN, T»=342.729kN, T3=435.365kN, T.=410.827kN
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FEFIRE AR 200x200%10 BRI SR ETAN Alx(mm?) 2000
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1. FHEH LA R R
A=2A¢=2x31.83x100=6366mm?

6=N/A=435365/6366=68.389N/mm>2<[f]=210N/mm?

TR ER

2. AR EKA L E

A4 1B EKE: L0=(a14b12)*=3307.631mm

FEAREAAE BT ST X b5 4R -
L=2[To+Ao(a/2-Z0)?]=2x[158+31.83%(22/2-2.1)*]=5358.509cm*
BN : W=Lo/(1/(2A0))°3=330.763/(5358.509/(2%31.83))°5=36.052
Y M=lo/iy=15/2.23=6.726

DHEEHIAZA: A=2A0=2x31.83x100=6366mm?
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7&01]}ax:()\.x2+7\, 1 2)05:(3 6 . 0522_'_6 . 7262)0 5:3 6.674

BHSAT 1 KAntt:
Motmax=36.674<[A]=120,
T BER !

B EEAT 2 K 4i bt
Mozmax=33.537<[A]=120,
I LR !
BT 3 KA.
Mosmax=36.181<[A]=120,
TR
BESEAT 4 KL
Moamax=39.394<[A]=120,

T A Bk

AEMTERR:

By 5 AT 1 40052 IR Fe 2 B0 5
Ni/(1A£)=298323/(0.912%6366x210)=0.245<1

TR

FESAT 2 O 2 B R e IR
No/(92A0)=342729/(0.923%6366x210)=0.278<1

e 1 OEE <l
i e K

PRHARAT 3 b0 2 AR E T 5

Ns/(p3Af)=435365/(0.913%x6366%210)=0.357<1

R EK !

FEEAT 4 B O ZERERE
Nu/(9sAf)=410827/(0.901x6366x210)=0.341<1
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PESAT 1A 2 g Lt
A1=6.726<min(0.5101max.40ex)=min(0.5%50,40%(235/f,)°%)=25
Hhotmax 2N T 50 BFHL 50

T AL K

PSS 2 AE 2 B A L -
A2=6.726<min(0.5A02max,40ex)=min(0.5%50,40x(235/£,)°5)=25
Hhozmax N T 50 BFHL 50

R R

BEESAT 3 B4 2 I K L
13=6.726<min(0.5ko3max,40ex)=min(0.5x50,40x(235/f,)*5)=25
Zhosmax 2N T 50 BFEL 50

R ER

BESEAT 4 94 40 B K AT L -
Aa=6.726<min(0.5Xo4max,40ex)=min(0.5x50,40x(235/£,)°5)=25
Hhosmax /N T 50 BFHL 50
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4. BHRHE

BT /1. V=Af(£,/235)°5/85=6366%210.00x10"
3%(235.00/235)°5/85=15.728kN

PEAAEAR SRR FZREE B . 1,=101+20=15.00+20=35cm
TEFRTE— AR ERIEHE: Mo=V11/2=15.728%0.35/2=2.752kN-m
T IBENTE CZ [ABE B . bi=a-2Z0=0.22-2x0.021=0.178m
TERITE— IR ERIBT J7: V=V -b1)=15.728%0.35/(2x0.178)=15.463kN
6= Mo/(bh?/6)=2.752x105/(10%200%/6)=41.285N/mm><f=215N/mm>
TR B
=3V0/(2bh)=3x15.463x103/(2x10x200)=11.597N/mm?<r=125N/mm?
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MMEEEMHA . A=0.7h1=0.7x10%250=1750mm>

PRI IR . Wi=0.7hid#6=0.7x10%250%/6=72917mm>

FEEHTAFEEKETT RN 6=Mo/W=2.752x10%/72917=37.747N/mm?>

AT T AR AR B 7 168 1)

(o1 /1.22)*+12)°5=((38/1.22)2+8.8362)* 5=32N/mm>2<f*=160N/mm>

N e
T A K

MRIE LR A IE EE SR

W 200mm>2/3 bi=2/3%0.178%1000=119mm

SRR IE: 10mm>max[1/40b;, 8]= max[1/40x0.178x1000, 8]=8mm

Th J< {

ZHREFE: 1,=350mm<2b;=2x0.178x1000=356mm

R ER

1=Vo/A=15.463x10°/1750=8.836N/mm?

NI : Y ZMR/45 T=2x10%200%/(12%(220-2x21))/(158%10%/350)=16.593>6

TR K !
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ERMBRE SR Q235 BRI S L REE R C35
EREREE TR HE IR R E R 2
B Rk A EERERIZSE | SRS R 10.9 %%
EEmHER R u 0.45 E R ATRESRE M30
—NEIRIER AR PKN) 355 FRIR AL S EEEEE AL A nr 1
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1. K& R8It
B MR AL 4 T AT R R

F1=Nisina1=298.323xsin65.76°=272.02kN,V1=N;c0s0.1=298.323%c0s65.76°=122.48
1kN;

F2=Na2sina2=342.729%sin30.061°=171.679kN,V2=Nc0s02=342.729%c0s30.061°=296.
63kN;

F3=N3sina3=435.365%sin27.579°=201.558kN,V3s=N3cosa3=435.365xc0s27.579°=385.
898kN;

F/=Nusina4=410.827xsin60.844°=358.773kN,V,=Nscosad=410.827xcos60.844°=200.
152kN;

2. BRRRAREIIME

B AN DR DU BT AR B 7% (B Nh=0.9knsul'=0.9x 1 x1x0.45x355—143.775kN

A T SRIEAS 2 R AR 7 B THE NP=0.8P=0.8x355=284kN

(1D X mEAR A BB AR I E

MEE 1. & 2 B8R RER:

DA TAERE T T MEF T R(T=T) s T SR T R I7E(Te=-Ti)s JET
ERS(T=0)=FER T, FRENAFOHE 0~360° 7832, 23 4#r I 5
AFIEHLT

Ti=0kN-m, 6=69°, N;=298.323kN, N,=341.819kN

I EVARS WADSE

F=Nsino;+N2sina,=298.323 xsin65.76°+341.819xsin30.061°=443.244kN




IR 5 T3
V=Nic0s0.1+N2c0s02=298.323xc0565.76°+341.819%c0s30.061°=418.324kN
THREXIZAE B ORI 5
M=|N;sina.;D/2+NcosaLi-
NasinaaD/2+Nacos02L2/=|298.323 %s1n65.76°%0.54/2+298.323 x¢0565.76°%0.3-
341.819x%sin30.061°%0.54/2+341.819%c0s30.061°%0.15/=108.336kN-m

2ot W, IR MOREAT I E

> xq2= Zl: m[S,/2-(i—1)S, /{n, -1)]°
i=1

Tx12=2 X [2922H(292-1%584/4)2+(292-2x 584/4)2+(292-3 x 584/4)2+(292-
4x584/4)2]=852640mm?

T 525 G B WA B B Il A7

N p=(MS1/2)/x12=(108.336x584/2)/(852640/1000)=37.10 1kN

THE R M N 77 J5 BB B B KL A7 -

Ne=F/(mum)+N y,,=443.244/(2%5)+37.101=81.425kN

THE BB B KET /7

No=|V|/(mini)=418.324/(2x5)=41.832kN

Nu/Ny>+Ny/NP=41.832/143.775+81.425/284=0.578<1

BRRE AR B i R R .

MEF 3. MEM 4 EEKXURER:

DAETAERE T T ABFF H(T=To) T SEHAER T A(Te=-T). ET
TEREB(TM=0) =FE LT, FFERFOH 0~360°75 5, L4k &
AFEHIT

Ti=0kN'm, 6=136°, N3=435.365kN, Ns=410.417kN

L CIE AR WAL

F=Njsinos+Nusinos=435.365xsin27.579°+410.417xsin60.844°=559.973kN

KB 16 1A



V=N;cosu3+Nsc0s04=435.365%c0s27.579°+410.417%c0s60.844°=585.849kN

TR AR D RS R

M=|-N3sino;3D/2+NscosasL1+NasinasD/2+NscososLa|=|-

435.365%s1n27.579°%0.54/2+435.365%c0s27.579°%0.3+410.417xsin60.844°x(.54/2+

410.417%c0s60.844°x0.15/=188.113kN-m
ZOr TP, RAZ TR Lo AT T B
VRO SRR [ R AR AR PO Y 2

M;=|N3sina;3(S;-

D)/2+Nscosa3L1+Nasinas(S1+D)/2+NacososL2|=[435.365%sin27.579°%(0.584-

0.54)/2+435.365%¢c0s27.579°%0.3+410.417%sin60.844°%(0.584+0.54)/2+410.417%cos

60.844°x0.15[=351.626kN -m

2yi2= 3 ml(i-1)8, /n, -1

Ty 12=2 X [(1X584/4)2+(2% 584/4)2+(3%584/4)2+(4x 584/4)2]=1278960mm?

THE SRR XT B/ ME A A B hndeh /7 -

N 1 =MiS1/Sy>=351.626x584/1278.96=100.56kN
THEZE R I 77 J5 B AR B 5 K 77 -
Ne=F/(mini)+N 5,,=559.973/(2x5)+100.56=156.557kN
THE BB 15 K BT /7
No=[V|/(mn1)=585.849/(2x5)=58.58 5kN
NW/N>+Ny/NP=58.585/143.775+156.557/284=0.95<1

EHAR IR ER.

3. MEMRE
B HAR E t(mm) 20 mERBENILSGSE RILiLgEE 80
b(mm):
%7375/, MILIAERGSGE/INE |80 BILES do(mm) 60
B a(mm):




i B R sa R THE f(N/mmz) 205 i FA T 8 98 i 5l f\v(N/n]mz) 120

ERRE RS : BT S0 B 2
D
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XU s HAR

225 GB50017-2017, SR EARSEATI0 R I

M EAR IS E S AP OEEEMREETLR, BXUREARL a. by doS5Y
FE, HEsmERSXHEARMRE T EMR, BB K E 7 o ap
Al

Ns=max{N,N2,N3,N4}/2=217.683kN

(1) EARIIEZR

= 2t+16= 2x20+16=56mm<b=80mm

T L BR !

4Be/3= 4x56/3=74.667mm=<a=80mm

R

(2) BARAL1FEE A P 3 B 50 5

T 58 B 1bi= min(2t+16,b-do/3)= min(2x20+16,80-60/3)=56mm

6= Ny/(2tb1)= 217.683%10%/(2x20%x56)=97.18N/mm>?<f=205N/mm>

FAR AL AT AL B 7 P /R Bk !



(3) Htumddkmyiss (BB smpFie s
o= Ny/[2(a-2d0/3)]= 217.683%103/[2x20%(80-
2x60/3)]=136.052N/mm?<f=205N/mm?
LA i 240 4 47047 o 1 R
(4) BirgisyamfEint
FL AR S 58 0 B A I B
Z= [(a+do/2)>-(do/2)]°5= [(80+60/2)%-(60/2)2]5=105.83mm
= Ny/(21Z)= 217.683x10%(2x20x105.83)=51.423N/mm?<fv=120N/mm>
AR T TY 9 i R K !
(5) SHtHERENEBKERERE

PEE AR d)(mm) 60 7 EAUR E 38 R B HHE (N/mm?2) 320

F=max {N,N2,N3,N4}/2=217.683kN
6=F/(dit)=217.683x103/(60x20)=181.402N/mm><320N/mm>
b T B 2 1 R R R B G SR

4. HEITE

HEHE 42 d1(mm) 60 RS EHR BT 1 °(Nfmm2) 346

2% GB50017-2017, X457 PR,

HT BERAT A 0o SR T R A, R T R T 0 R KB
F=max{N1,N2,N3,Ns}=435.365kN

(1) HHHPTET R

MRIE B ARCHFEOT 15, A APTEY 2L n=3

w=F/(nvrd 2/4)=435.365x10%/(3x3.142x60%4)=51.326N/mm?><f,1>=346N/mm?
CEEIEHE LR Pt

5. EZEMBRETHE

SR A BLEERIR < hitmm) 2

EBAIR f B4R A Y (N/mm?) 160




I

EEREMRE G

X HAR K H % E 1c1(mm) 760

(1) MAHHEHRALBERLERH:

MEER 1. BT 2 EEERXUREAR:
TR o HARCHES Y 2, T
THEDERANR S ) EAR 36 B IR 42N 19

on=(F|/2)/[2x0. The(le1-2he)|=(|443.244]|x 103/2)/[2x0.7x12%(760-
2x12)]=17.924N/mm?
t=([V]/2)/[20.7he(le1-2he)|=(|418.324|x10%/2)/[2%0.7x 12%(760-
2x12)]=16.916N/mm?
oM=M/W=(M/2)/[2%0.7hi(le1-2xhe)?/6]=(108.336x10/2)/[2x0.7x12x(760-
2x12)2/6]=35.713N/mm?

[((ontom)/Bo)+1v2]O3=[((17.924+35.713)/1.22)>+16.9162]°5=47.107N/mm?<fs*=1 60N
=

MEEFT 1. PHAEAT 2 BB n UM AR . A R 4 0 o L sk

BEEAT 3+ BEEAT 4 E8 50 R EAR -

EEER M EAR Y 2, -

THE RN S M E AR AL B RN SN

on=([F1/2)/[2%0.7he(le1-2h)|=(1559.973|x103/2)/[2x0.7x12x(760-
2x12)]=22.644N/mm?

w=(|V|/2)/[2x0.7he(le1-2he)]=(|585.849| x103/2)/[2x0.7x12%(760-
2x12)]=23.69N/mm?

oM=M/W=(M/2)/[2x0.7hy(le1-2xh)¥/6]1=(188.113x10%/2)/[2x0.7x12x(760-
2x12)%6]=62.012N/mm>



[((onton)/Br)>+v?]03=[((22.644+62.012)/1.22)*+23.692]%5=73.323N/mm><f*=1 60N/

mm?

BEFEAT 3 BEEAT 4 BEBEMYRUT R : SRR 1A% 005 5 R TSR 1
BB an T -

1 HAR 20mm/E
/

ESREEAE 10. 92% M30

A

YE LB 5 A - X HAR




AR 10. 948 M30

/ 71 1§12 20mm 5
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