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N=1680kN< V, =a, £5E,/, =1689kN

: Bk o0 FZ AT
(3) THE AL

N
o fb

/e

=251.5mm

xX=

_ = uNVe e SOREAZ05E) _ o642 50,0026 = 400mm?

' ' fy(ﬁo _”,r)

A+A4  961x2
bh 400x500

=0.0096 > p!.. =0.006 B
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[/88.10] CANAE TR Ak T Lo 52 s A AF4E T RS 600mm~x600mm,
5 A 1] Y

AR ) ) Bevt(E A=2000kN, 25 5E R THE A=100kN « m;  #g{FH5
K& /=3m. K C409%EE L, HRB400 Z4N .
K GARAN A A (4,=4").

it (1D TSRO RERE KREL 7

L/ —3000/ _ =1
%‘ Y00=5 "

100
e = Av—— x10° =50mm

e, =max {20, 3%} =20mm, e =g¢,+e,=70mm

Wa,=d =40mm, W4 =/—a =560mm
ne,=70mm < 0.3/, =180mm

Y/
e=ne, +5—ay =70+300-40=330mm

(2) FEEAEA. MR

N=2000kN < N, =a, fbE,f, = 2216 KN

N PR OS2 R AR
x=i=174.5mm
a,/.b
Ry i\l O}{fl/‘%()l 0-35) _ _1504mm? <0

e AN WIIE Wi
A=A
A+ A
>p
bh

=0.0024/4 =720 mm?

" 20006, A+ A >2160mm’
gEH 4 =4 =1080mm’
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[ Ei8.11] AR B A (-0 52 Hs AR RS 6= 400mm, /=
600mm, 5K/ =54m, RHC30REE L, HRBAOOKMN, «,
=q '=45mm, A4=1100mm?, A'=2300mm2, #3241 S A=
880kN.

K AT REARSZ (A FE B M
il (1)HEAREEREAER
/. =143MPa, /. =/, =360MPa
£,=0.0033 o, =10, 5,=08
£,=0518, a,,, =&,(1-0.5,)=0.384
NS4+ 1A,
- o, fb

880 x10° —360x 2300 +360 x1100
14.3 x 400

X

=78.32mm < §&,/4, =287.5mm

YN IV-2i 3 e

fy=/—a, =555mm

/0/1 = 4002 10=9>5, H% w0 BF K R AL

L 0.5/4  0.5x14.3x400x 600

N T

G

A 5400
=1.15-0.012=1.15-0.01——=1.06 >1, H(¢{, =1
¢, p 500 ¢,

2
n =1+ 1 [5400j><1><1=1+32'11

1400x %\ 600 4
555

Y
ezneﬁz—as =¢+32.11+300-45=287.11+¢,

www . hackshp.cn




www . hackshp.cn

e Fx AN
X
yoVe< N,e=a, [.bx(4 _5) +/;14;(b0 —d)
880x10°x(287.11+¢,) =14.3x400x78.32x(555-0.5%78.32)
+360x2300x% (555 —45)

13 e =4554mm
ne, =455.4+32.11 =487 .51mm > 0.34, =166.5mm

WA RO R
Kle, =20mm, #fte, = ¢,— e, =435.4mm

P RE AR 52 I B KA KR
M= e,V =383kNm

[808.12] T AHH AR I 0o 52 AL RS A= 400mm, /=
600mm, 15K/, =6m, KHC257REET, HRB33SZMNE, «,
=a '=45mm, 4=2000mm?, A '=3100mm?, 7&3ZHha )] ii{E A=
3000kN.

Ko EAEFTREASZ S R UHE M .
filg:  (1)EAREHRMES
/. =119MPa, f, =/ =300MPa
€,=0.0033 =10, =08 ¢&,=0550

fVﬂAS

5[; — ﬂ
S, A,

(o= B4y

3000 x 10°° — 300 x 3100 — 20 * 0.8x 2000

= 300 x 2000055 - 0.8 =439 22 mm > gb/lo =305 mm
11 .9 x 400 —

(0.55 — 0.8)x 555

N— fid -

X =

o, f.b—

B2 R
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fy=/h—a =555mm

éﬁ:&@%m=m>iEW%%ﬁMﬁ@§t%ﬁ

0.5/.4  0.5x11.9x400 x600

=0.48 <1

1 N 3000 x10°
/ 6000
=1.15-0.012=1.15-0.01—=1.05>1, (¢, =1
¢, p 500 ¢,
2
n=I1+ ! (600()) ><0.48><1=1+19'03
1400 x5\ 600 G

555

Y
e=ne+=—a,= +19.03+300-45=274.03 +¢,

¥e Fx RN
YoVe<Ne=a,[.bx(4 _g) +ﬂA;(é0 - a,)

3000x10° x(274.03+ ¢,) =11.9x400x439.22 x (555—-0.5x 439.22)

+300x3100x (555 — 45)

i1 ¢ =117.8mm

ne, =117.8+19.03 =136.83 mm < 0.3/, =166.5mm

WA ML 32 B

Kle,=20mm, #e, =¢ —e, =97.8mm

FIPEPITRE AR 52 [ B KBS
M = e,NV=292kNm
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[ Ei8.13] AR A I 0o 52 s AR K] 4= 400mm, /=
600mm, HE KR 4=3m, FHIC2S HEt, HRB33S 4,
a =a!=40mm, A4=1900mm?, A4'=1500mm?2, i Jj )L
¥ ¢,= 450mm.

SRAZAT I REARSZ Bl 7] 3 BV AV
i ()FEAREEAE
/. =11.9 MPa, 4=4=3OOMP3
86” - 00033 al :1'09 ﬂ] :08
£,=0.550, a, . =&(1-0.5,)=0399

Wa,=d =40mm, M4, = /4—a, =560mm

e, =max {20, %} =20mm, e =g¢,+¢,=470mm

hyl 23000/ =5, ORI G B TR
ne, =470mm > 0.3/4, =168mm

/
e=ne+==a,=470+300-40 =730 mm

SERAMOEE
I 7 —
= o) el €)2+2_fyz4s(fle,.+7—ay)—fyAs(ng/ L)
2 ne 7 M & =T
=235 mm <¢,4, =308 mm
lﬁﬁi}kjg,:*:iﬁiltpfgilig
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(2) VAT

N=a,fbx+ A~ [ A,
=11.9x400%235+300x1500-300x1900 =998.6kN

(3) EHEFTHHAERh A AR =

h/ _3000/ _ 1A o=
%_ 0 00=75 fk4-1453 ¢ =1

NS N, =090 |/ A+ /(4 +4)]=3488KkN > 998.6kN

K ERE )] NV =998.6kN

[/88.15) E Aoz hrtafly, i R~F 6X4

=250mmX 400mm , @ =a '=40 mm, ASZHH ) RHE A=

715kN, 2R M=86 kN'm , SEHIEE T C30, HRB400ZEAH
1o KAWL A A4 A’ .

R (1D ARBIRRE
/=400-40=360mm

86000 Vi 400
g =——=1203mm <—-¢a,=——-40 =160mm
715 2 2
A M0y SZ
(2) RARAL,

Vi 400

e=——-¢g —a,=——-120.3-40 =39.7mm
2 )
/ 400

¢ =2+e-d, =—=+120.3-40 = 280.3mm
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Ne _ 715000 x39.7

A4 = =246.4mm”’
Sy —a) 360 x(360 —40)
4 = Ne =715000><28O.3 — 1740 mm >
C (B —a) 360x(360-40)
(3) BHEB/ PSR
poh 2804 000462 0246% > p.. =02%
bx/h 250x400
p = Af = 1740 =00174=174%>pmm=02%
bx /A 250x400
(4) LS

B JINBEZM 2914( 4 =308mm*)
BB INBOLN  4925(4, =1964 mm”)

[&i8.161 CLanF Ak Lo 2 Pk, 4kif )T A% /=250mm
400mm, «=a'=40 mm, R34S BTHE A= 65KN, AT
THMEM=234kN'm , RHIREE1-C25, HRB33540f. KA FAL .

f: (1D AR RA
/y =400 —40 =360 mm
_ M _234x10° Y 400

6 —=3600mm >—-¢4 =——-40=160 mm
N 65x10 2 2
‘ PEDN IS <0
2) #H 4,

L x=E&,h ezeo—gnLay:3600—%+40=3440mm
. Ne—o,&,(1-0.5 ) /-7
' Sl =d)
~65000x3440—0.55x(1-0.5x0.55)x11.9x250x 360
300x(360—-40)

=728 mm?
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o ) 3 L SR BN T
b/=0.002x250x400 =200mm?
YEF] 3¢18(A4,=763mm?)

A.>p'

(3) B&1 A, R4,
M = Ve~ fiA(ly =)

=65x10° x 3440—300x 763 x (360 —40) =150.4 x10° N-mm

M 150.4x10°
o, = = ~=0.39
o, b 11.9%x250x 360

E=1—,]1-2a, =1-4/1-2x0.065 = 0.53

=& /4 =0.53x360=190.8 mm > 24, =100 mm

= o fox+ [L A+ N
s /;
_ 11.9%x250%x190.8+300x763 +65000 — 7872 mm >
300
COR -5 ZNIWES
A 2872
p — s = 0'0287 = 2.87%

bx /i 250%400
> Py = max{0.2, 451/ /1% =0.2%
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FLE THEER

[7509.1) FEA0 R A - )2 38 N ozAr, #amR~Fh

200%160mm?2, FLE 4016 HRB335Z04N M, VREE T ELEg K
C40 o AZHNOPL ) BHE R M= 150kN. S5 H M RECA
1.0, % —KIEE% )8, 2485 E G w. =03 mm, K5 34%

.
fift: AYPf
/.=19.1MPa, £,=1.7IMPa, £, =239MPa, /,=300MPa
£ 2x10°
£,=2x10°MPa, a =2 =——— _=6154
£ 325x10
A 804 A 840
=S 20025 p=—
P T 200 %160 p

= = =0.05
0.564  0.5x160 %200

il BARAEAELAE I AR

N, 150x10°
* 4 804

5

=186.6 MPa

0.65/, _, ,_0.65x2.39

=1.1- .
v £.0 0.05%298.5

=0.996

d
w =27y 2% (1.90+0.08
£, Pre

=2.7x 0.996XM(1.9>< 25+0.08x 16

2x10° 0.05

)=0.18mm < u;, =0.3mm
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[09.21 A7 KL A B i BBk i ) SRS 5, TSRS
by =3m, TR =5 R &I — NSRS T AT A, B
WA F 4=150mm, /=300mm, /,=267mm, XJH2d164\17 %2
AN, N F= 25KNIN, ARSI X B 750mmt Py A
YN 1) SZ R A ) A S 1.05mm, 52 He i S B - i R 4 A8 TE
70.49mm,  SRiZ Al ih B 10 A 2 it MBS 1E .

ST '
1 _&+&, 750 750 _
PR 267 130032.47 ||lli||‘!||||||||
I4P--4>+1-__£L-+4E!!§E£.+
MYZPX/—O=25><§=25kNm
‘ . :
1_M
SR

H B.=M xr=25x10°%130032 47 =3.25x10'> N-mm

(93] CANTIEkm el s2 5, 2% 9%, /,=6m,
5'=600mm, /=200mm, /4 ' =60mm, /=500mm, RHC20
JREE T, HRB335 JUNA, i is ki 5 | i s 5E br ik
EHl: KAME A3 KN-m , AIBATE35 kN'm  (MEKAME RECH
0.4, HEFEEH0.T) , T8 KN-m (HEKAMEEHO0.2,
HERBAN0TD

Ko (1) ZHghgy; (2) WHEPEELEA /J\ﬂ:fl _//250

it B AR AR
My =M+ My g+ cnM gy o =43+35+8x0.7 =83.6 KNm
R P e AE

M, =M o+ oM g TV oMy =43 +0.4x35+0.4x8 = 60.2 KNm
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yrps I R R E
M, =120 1AMy 1 By s M
=12x43+1.4%x35+1.4x0.7x8=108.44kNm

My =135M e 1.4y (o My +1.4 My,
—1.35x43 +1.4%0.7x35+1.4x0.7x8 =100.19 kNm

M =max{M,, M,}=10844kNm
(1) BB ZH AN
/.=9.6MPa, f =1.1MPa, /f,=1.54MPa,a, =1.0, /, =300 MPa
/,=500—35=465mm

\

o, [0 H ( ﬁzf ]:1.0x9.6x600><60x(465—%)

=150.33kN-m > 4/ =108.44 kN-m BTH—RKT BB

108.44x105
o fblfo2 = T.0x9.6x600x4652 ~ 0-087

£=1-J1-2a, =0.091

Tk _ LO0.09b0.6x600465 _ g2y

y

& 4918, 4 =1017mm’

e = max{0.2.45 L %:maX{0.2,45>< - }%
/i 210

v

=max {0.2, 0.236 % = 0.236%

A4, 1017 _
<P =77 =700x500 — 171

GLi s
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(2) WHPE

£ =21x10°MPa, o, =—r=""""_=8235
£ 255x10

p=d 107 _oo1017 |p o o101 60034
bh 200x500 " 0.5bh 0.5%x200x500

M,  83.6x10°
*0.874 4 0.87x465x1017

=203.2MPa

q

p =11 20 gy 0631 e
0,0, 0.0203 x203.2
v (4 =Dk _(600-200)x60 _ o
bk, 200465 '
EYATbOZ

B =

5

115y +02 420
14357,

3 2
- sy =TT <10 N
1.15%0.857 +0.2 222222 X

1+3.5x0.258

0=2

My, __ 836

B = = x3.77x10"=2.19x10"° N- mm*
MO-D)+M, " 602+83.6
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BEEREER

Ragwi L EOK

[809.4] CUANIAL T3 P IE 3 PRI RO AR 7 S48, 4B R
£=220mm, /=500mm, #5HEEME(E A7 = 80kN'm, RHIC25
TR, YAk 2022 HRB33SZUAN . G T8 RERRAE A w

0.3mm.

(D WEREIREETE:  (2) FHRZRHAFEN 5O

14, g5

(1) Gl 4 20221}

/. =11.9MPa, /,=127MPa, /, =1.78MPa, /, =300MPa
£ 2x10°

£ =2x10°MPa, a, =—~=——"—=7.143
£ 2.8x10
P S L — Y po=— ___ 70
bh - 220%x500 “0.564  0.5%220x500

M, 80x10°

_ - — 260MP
* T 08744 0.87x465%760 :

Q

0.0138
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0.65/; _ _ 065x1.78 _

v=11- =
P, 0.0138x260

eq

(o)
w o =21y —4(19¢+0.08
V= (

max g p/e
260
=2.1x0.778 x =(1.9%x25+0.08 % ) =0.37mm > wj, = 0.3mm
2x10 00138
(2) Y 5D 140f LR RESR
4 769 A 769 =0.0140

p=r=— _-0.007 p, =—2_=
bh 220x 500 0.56h  0.5x220x500

6
o =M __ 800 _,50p,
7 0.87hA 0.87x465x769

0657, | 0658 _
p/L’O-J'k 0.0140 X257

v =1.1

d,
W :2.11,/%(1.9&0.08 )

5 te

257 1.9%x35+0.08 14
0.014

=0.307 mm= u;, =0.3mm
5
2x10 .0140

=2.1x0.778x
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Ft+—F PMENIHE

(iéii11.2] KJmskPCE, THAESEL £32.0m, WM Fr LIER4ALK.
BRI 20— 2405 L2 SRA B, Re4% EHL LT 7
A4=9424cne, f, =1670MPa, £ =2.0x105MPa, i34 L2 fif
WIS H) Ko, =0.76/,, =1269MPa, HifE 141K K4 0.0707,,,. IR
TEEHHCS50,  £=3.5%104MPa.
(DR FAEBINTT 0 s
QU RLEF TN S H1%, B 6,=27.1MPa, ¢,,=49.4MPa,
0,=58.2MPa, ,,=123.6MPa. ¢,=49.8MPa, V& & 1K FF
]Zf)j@jjﬂpz
IR ES 5B Fr G rh Bl (1/24) BRI RS 7R S2 A 28 )
ol CILPHER L. &2

OV Sz & M BoRgEE - . FEINENT o) o

IR LR Ak, Y AR B
by FEIOER ) ot g R IR o, -

W EOE . |2 RGE e AMET)
sk | BB VR g gy Com) |/LEAI R 0 I
A4 (cm2) PR (ecm4) HOHE
() |y CF) e (em) 2 Cem)
FHEE | 10871.5 | 101.5 148.5 125.7 | 9.117x107 141.0
B | 11677.5 | 110.2 139.8 117.0 | 9.832x107 132.3
k. (1) B NN D

Ca

(2) FRAFTRNSg

6,=0,,-0,=0,, —(0,+0,+0,+0,+0)

o, =o' —0.07c! =1269-0.07x1269 =1180 MPa

=1180—-(27.1+49.4+58.2+49.8+123.6) =872 MPa
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(3) 5L By FEIIER )
© tehEEHER
N M, M

’ /A ’

c A” [” n [” .)/}1
N Ne M
o =r 0%, Te
4 A” [” ')/}1 [” ')/}1

N,=4/o,,
=94.24x10% x(1180 —27.1-49.4 -58.2) =9851 kN

7/
_G/ ) = Ap(o-cml _Gll - G/Z - 6/4)

N N, M

= — + —
O-C [4” [” .J/IZ [” .]/17
_9851x10° 9851x10°x125.7x101.5  4172.8x10°x1015
10871.5 9.117x10’ 9.117 x10”
=-0.078 MPa < 0.7 /;, =1.85MPa &9

N, Ne M

g

= + _——
O-C 14” [” yﬂ [” y”
_9851x10°  9851x10°x125.7x1485 4172.8x10°x148 5
10871.5 9.117 x10’ 9.117 x10”

=22.43MPa<0.7 /, =22.68§ MPa

@ EREHIEAMER

GLi g

%
=

(¢, -0,-0,—-0,,—0.50,)=9616kN

con

X OH
5
o X

AN, = 4,(0.56,5 +0,5) =1399.5kN
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' NV Nyen ! M ’ A/\/V AN€0 ! M M ’
o, =|————J, |+ | = ———un |H| T+
Aﬂ [11 [}z ‘/40 [0 [0 [0
N Ne M AN AN e
] R S A e R N L/
‘/4)1 /}1 [/1 ‘/{) [0 [0 [0

N, N, M AN, AN,
cl= —}—ﬁ)/” +—E ) - —= 2% I+ ﬂJr% 7
A / / A Z, / Z,

n n n 0

3 (9616><103 B 9616x10° ><125.7><101.5)+4172.8><105 x101.5
10871.5 9.117x10’ 9.117x10’
1399.5x10° 1399.5x10° x117.0x110.2 851.2x10° 2630.4x10°
- - - + —+ —)x110.2
11677.5 9.832x10 9.832x10 9.832x10
=4.57MPa
EL
N Ne M AN AN e M M
ol=| ety ==y, | | S
‘/411 ]ﬂ ln "{) ]O 10 ]O
B (9616><103 N 9616 x10°x 125.7x148.5 41728 x10° x148.5
10871.5 9.117x10’ 9.117 x10’
1399.5x10° 1399.5x10°x117.0x139.8_  851.2x10° 2630.4x10°
—( + - )—( —+ —)x139.8
11677.5 9.832x10 9.832x10"  9.832x10

—1326MPa < 0.5/, =16.2MPa

CL:s
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[11.3) 5 )aakidsmin JyiR st 1S, sz hnam
(Ed) ]E Gz mm) WE PR, 241 (1D B
ke TREEL N CA5YL, £=22.5MPa; TN 31K FH oS e i i
Meedi, H/=1070MPa.  (2) PSR fE 3 0 Ve R i
#2554 ok M=7836.8kN.m.,

BRI R | 1

by <6126 mm’
¢ EEAERELRE

W ()HABR A& i
/. =225MPa, f, =1070MPa
/,=2100—191= 1909mm
(2):H4] 07 7 A T 2452 g
o, /b, h,'=1.0%22.5x1920x200 = 8640000N |
> /,,4,=1070x6126 =6554820N
JBT KT BRE

_ S 1070:6126_ _
a8, " T0225d920 17 mm

| ERENELEE

X

157.4
M, =0, fB,x(h —£) =1.0x22.5x1920x151.7 x (1909- %)

=120134kN-m > A/ =7836.8kN-m 24
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