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B Fr=v(EX)+ (Y)Y = 10N

Mgy = ZMo(F) = 30F; + 50F; o0 4:‘
T -30F,~M =-9%0N: mm csomy M1 P2
O AMLERME®); 4hmE | 1 °
(c), HXKANSFHMA = (20 30)
Fr = Fr =—150i N 2
BENEREE— S8R (2,y) W A o
Mp(Fg) = Mg = xFg, ~ yFg, (b)MU "7’—'7:()0"6)
¥ Mo Fg, fl Fp, fRA M, BIE & 11
R&TBRA y =—6mm B32H
3.3 B F, =4042N, " F
F; =40 N,F, =110 N,M = 2 000 (030) K45
N- rmn,'"E.'ﬂ’]EjJ F E‘J‘;‘%j] FR = (-50,0) /M i
150i N, Bit O A&; 1 . :
R HFORATERER R |
SR,
B ®F=F,i+F,j
SX = Fioosd5 + F, — F4 = 150 H3.3E

SY = Fysind5 + F, - F3 =0
LR, TiE

F,=0,F=F, =20N
ik (z,y) RO FHERKRLEN—&, 5

Mo = SMo(F) = zF, = yF, + 50F; = 30F, - M = 0

#1% y == 15 mm, 8 F AR,
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3.4 2H q,l,a;

R BHARNBREREKAME.

B XRFPGHR,BEHED Fr
SEENFFRT. REE 2 M T e,z

WRHTE, B q, = Lz MBATHE

FIKINH
i) 1]
RO SERELMNBEHEEH,F

9(x) Fk

q

| m—t

/
7]/
_]..Iaj

B34

[
Fgrsina * x¢c = Jq, + x sinadz
[e]

2] zc =21
3.5 BF £H
EI\_‘Y %E‘Jﬁ%&ﬂiﬁﬁ Fl Fz F3 F4
BARIMERRR; x 1 -5 3 i
s EY 0 EY
BEOBLNERRE u R A
AL E YR z(mm) | 200 | —200| 300 | - 400
B ARMER y(mm) | 100 | —100 | - 300| - 600
x50k

Fre=3X=1-2+3-4=-2N
Fry=3Y=4+1-3-3=-1N

Fr=v (EX)2+ (SY)?
I\__/{()j EMo(F) = 3(x;Y; — yX;)

=J5N

=(200+4-100-1)+[-200-1-(-100) - (-2)]

+[300-(-3)-(~-300)-3

.32 .

]
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+ [(-400) - (- 3) - (- 600) - (- 4)]

=—900N-mm=—0.9m
BENERAZ EE—RBBHEN (z,y) ,MEHI O &2
EAIER Mo(Fg) = zFg, — yFg,

AF Mo(Fg) = Mp,Fr, = Fr,,Fg, = Fg, , BB BTE R 19
Fre, Fiy MIMg LA LR, H

=900 = x(-1) — y(-2)
BENERAKTBE 1-2y-900=0

3.6 EA F, =1940 kN,F, = 800 kN, F; = 193 kN,
Fy =5280 kN,Fs = 140 kN, & HERM B mAE (a) ;

R OHER O SRR HREMI—EH, RENES
KB,

= I
r E R
F. N
/] po Fit»

(a) (b)
H36H

& | o ARk
Mp = EMy(F)
= 0.5F) — 0.5F; + 21F; + 10.7Fs = 6 121 kN - m
SX =- F3 - F5 =- 333 kN
. 33 .
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2Y=—F1—F2—F4:—80201{N

Fr=+v (X3 + (ZY)* = 8027kN, o = arctanl;—f: = 267.€6

REFHARNERA N WEESNEE LD S5 aN
Fr = Fr = 8027kN, /(F'g,i) =267.6
RENE z MRS R (2.0) ,MH
Mg = zFg, = zZY
#6121 =-8020z, W 2 =-0.763m, BB FEO Ak,
WA (b),

X7
3.7 Eﬁ] F] = Fz = 10 kN; C B 60°

X ECRER-A%HRNH
F ) R/NJrE B BC ERER, -
% HNFRF.F,H&8h.%
Mc(F) = Mc(Fy) + Mc(F3)
Bl 0=2F,-BC- F;sin60
54

S .

Fl o114

-2 m

A e 7T

FI=F1I+F21

= F; — Fpcos60 = 5 kN
Fy = Fiy + F3, =— 543

18 BC=2.31m
F=«/F§+Fzg: = 10 kN

= 60

e

f# = arctan

3.8 B P=240kN,a=1m, >
b=1.4m,e=1m,d =1.4m,a=55;
R OWMEMMOMBEN IR,

- 34 -
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B MEXHWnHE,H
3X =0, Fr — P sina =0
SY =0, Fua+ Fxg — P cosa =0
SMp(F) =0, Fagla + 6) —
Frd + eP sine — aP cosa = 0
g Fr =196.6 kN, Faxg = 90.12 kN, Fay = 47.54 kN

3.9 B4 P =30kN,F = i
4%kN,a = 0.2 m,b = 0.1 m,c = S EY
005 ] = Sy AEE=

R KHSEMATEH,BH F,,

HETH Fyy REFSFy, 5

& CHEHmERE,H
2X=0, F,-F=90
2Y =0, F,+F;,,-P=0
SMy(F) =0, (a+!)F;y—Pa-Fb—-Fxc=0
®i8 F,=4kN, Fyy, = 28.73 kN, F,, = 1.269 kN
3.10 2a P,,P;,a,b,c;
R HEABLAKXERA,
B EEHZHNE,.H
SMg(F) =0, Fyxac—Pia—-Pb=0
2X =0, —-Fya+Fg =0
Y =0, Fg,-P1—-PF,=0
Pia + Pyb

C

ﬁ_@ FNﬂ:F&:
FBy=P1+P2

gm\\\ Y
3 ;,x

3

x
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3211 EFW REVHEC Fi
fA — i & BLIE 5T, R T 4
B, &5 P = 10 kN; Yo

K B.CHWARKRA,

B EEHIZOWE,H
SMc(F) =0, 1.4F —1.2P = 0
SX =0, Fee + Fap = 0
2Y=0,Fg-P=0 = /
f#18 Fnxp = 8.571 kN 7
Fe, =—8.571 kN, Fg, = 10 kN B3/

—

1

SONNNNN

£
=

3.12 BHA pN/m,F,l; lF

R PHRBHEZES. F

B RENNE, & L]
53X =0,F, =0 Y ~—
SY=0,F,—-pl-F=0 M ;

EMA(F)=0.MA—pz~é~—Fz:0 3028
#® Fr=F,=F+pl
M, = l(F+-é—pl)

3.13 8% ¢ =3kN/m,F =
642 kN,M = 10 kN + m, R E;
R BEEH A LBAES,

B NIREZAWAE, &

SX =0, Fa + g4~ FcosdS =0 A7

SY =0, Fay — Fsind5 =0

4m

336-


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


SM,(F) = 0, M, —%q 4. % _ M - 3FsindS + 4Fcasd5 = 0

548 Fo, = 0, Fay = 6 kN, My = 12kN - m

3.14 BA q = y

60 kN/m, g2 = 40 kN/m, P B S

P, =45kN,P, =20 kN,
M =18 kN - m, R0 = ;/7«’
BT

Rk HERBEEH
O AR, 2

B mRIR, B8 9m
ERHSrBA—=AER 314 @
mEH—EEEE, KeN
51k

Fri=2(q -2+ 9= 0KN, Frp =9 g2 = 360 kN

AUVERIEIE® O 53 m 5 4.5 m &b, MERTA, B
SX =0, Fo, = 0
SY =0, Fo, - Py — Py + Fgy + Fra = 0
SMo(F) = 0, Mo ~ 3.6P; —4.2P, — M + 3Fg + 4.5Fg; = 0
®Ri5 %ﬂ, F9=—385kN, Mp=-1626 kN -m

N

3.15 B ERE
P = 100 kN, R A& HH
Fr = 8kN;

R OXERN.

R MRER.H
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IX =0 Fi+ Favoshl =0
3Y =0, Fa— P - Fgsin60 + Fag = 0
ZM4(F) =0, 2Fyg+6cos30" - 6P cos30' ~ 3Fg = 0
f#18 Fa, =-4kN,
Fa, = 54.62 kN,

LA SO Ry e
Fng = 52.31 kN 4

)

3.16 EA BEP =500 by . B
N,KXH4m,a = 45.E(a): Ty ke
R RERTVTEHN LARA ta)

5BHMER. fe i
B CDREHAME®D),H

SMp(F) =0,P + 1 - 3F¢ sinag = 0

23X =0, Fpoosp— Frecosa =0 )
2Y =0, Fpsinf+ Frsina-P=0 3168

48 Pa= Frc =2357N,8=6326", Py = Fop = 3727 N

1w

3.17 E& F,M,p,a;
R SHEEG) FD)ERT, X% AB AR S,

Fyy
: P
M e
Fu A [ & Fol g B -4
e C D
Fun é{% — é%ﬁ"’
] 2a e g ] f— g — 0 2a S —
(a) (b)
A317H

B AKFRZNSFIWE(a).(b) R, M E(a), B
EX = 0, FA.r = 0
. 38 .
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2Y=0, FA_V-"F.VB_F:O
EMg(F) = 0, - 2aFs, ~ M - Fa =0

ﬁi% FAJ, =

% E (b),
23X =0, Fa=0

3Y =0, Fy-pa+tFy—-F=0

_1 M _ e M

SMg(F) =0, pa%a—2aFAy—M—Fa =)

. 1 M 3
e oA MNCII S
Fap = 0,Fy = %(3F+%/I—%pa)

3.18 B& F = 2000 N,
q = 1000N/m, R+MEAHR;  |r T

K OXBERA -
B REZAHWE, S B%m -
1 m 2 2 m=——Fn=t—1 m—

3Y =0, Faxg— F+Fg m3.18@

_i.3.q=0

2
SMp(F) =0, 1-F+2-Fay=7+3:q+1=0

@18  Fo =0, Fy=—250N, Fyy =3750 N
3.19 B4 P =10kN,P, = 50 kN,P, = 30 kN ;
K OHEABMRI.

B BAZHWAE,H
SX =0, Fpu=0
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Y =0, FA.\,—‘PI—Pg—P-I-FN‘B:O
SMp(F) =0, —10F4, +7P,+5P;+3P =0
& Fp, = 0,Fs, = 53 kN, Fag = 37 kN

20m

E3.20H

3.20 BEA KRERRENFI10KN,GRENN 20 kN, X
HRIEREMEER 2.5 m K 20 m ,FERI;
R ERE A XEEE s hERH,XE ABEZHHE,
B EBRBIEXN R, mE
5X =0, Fa=0
3Y =0, Fp+Fyp-20-10=0
SMA(F) =0, 20Fxg —20x - 10(x +2.5) = 0

4 Fay = Fs 8%  Fa=Fp=15kN,z =94 m

3.21 E& P, =60
kN,P; =20kN,a =1.4m,b

= 0.4 m,l; = 1.85 malz = ﬁf
1.4 m; éﬂ- a <D I,

b (J = ..r.b

k (a) ¥R =3mbéf, 7 7 7
ERER P =50 kNAT, X # Ry e I
BRA.B R mE&HH,; 51321 H
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(YR =5mM, ARERENFHE, BARERNE /7
B (MBEAHRIER,ZHME, &
SMg(F) =0, Pi(l+a)+ Pyl — b) = Fxa(y + 1)
-P(R-1,)=0
SY =0, Fig~Pi- T~ D% Big =0
BB  Fya = 33.23 kN, Fyg = 96.77 kN
(DY R =5mB AERENAHE, BRNHE
Fya=0#
EMg(F) =0,
Pi(la+a) + Py(l; = b6) = P(R—- 1) — Fnall; + 1) = 0

Pl(lz + a) + Pz(lz - b)
(R - 13)

e P , P = 52.22 kN

3.2 E&H P =500
kN,P; = 250 kN ;

K RERENHRNS
AT AN B, T 4 A B
ERRVFEBRI LR R AE
BrMAZK,

B REHNEAZAAD
B, BN EEEREIAEE,
EAn g

Fna =0
il SMg(F) =0, Py(x+3)—-3Fxy —1.5P - 10P, =0
g Py(z + 3) =3250 (1)
ZEA, EERENAHE, FEMNEE
EMa(F) =0, P,z +3F\p-4.5P =0
1 Fng =20
15 Pz <2250 (2)

P
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m(1).(2)ARE
P, >333.3kN,z<6.75m
Bp Ppin = 333.3 kN

Tmax = 6.75m

3.23 BH Fy=30kN,
Rt i BR;

X ABRALMARER
Ho

B Pk ACO XN WA,

o
S =0, Fa, + Fcpsind — Fysinl5 =0
¥ =0, Fa, + Fep cosd + Fy coslS =0

SMa(F) =0, Fegsinf « 600 + Fg cosd + 100
— Fysinl5 +1200 =0
8 Fe =22.4kN, Fa, =—4.661 kN, Fy, =— 47.62 kN

3.2 BH r = 0.1m,  YLUurryssi
C

AD=0.2m,BD =0.4m,a = 7 Fi

% i Fho
45.P = 1800 N; e A B /D\ a

R K AMHRMBCHE ] V4 B
WA 2

B BREZHNE,ES P

Fr=P B3.248

H 2X=0, Fa - Fr— Fpocosa=0
2Y =0, Fa— P+ Fpesina =0
SMu(F) =0, FpeAB sina— P(AD + r) + Frr =0
18 Fp- = 848.5N, Fs, =2400 N, Fs, = 1200 N
. 42 .
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3.2 Em ®EH P,

=50 kN, BERA P, = 10 Al
kN, REFRi ;
Fis 2 5
K XEABHDMY .y : G Irp
Kﬁj}o % F%*—";"‘H %
' Z %
B R EEN H L g el G P
(b), 1 SMp(F) =0, (a)
2F_\G—1P1—5P2=0 ,—-—4m—-—

B Fng = 50 kN
BB CD 8,8(c), i
ZMc(F) =0,
6F\p —1X Fyg = 0
4§ Fyp = 8,333 kN
BREMRBEEOE (D), H 3250 -
SX =0, Fb =0
2Y =0, Fay+Fg-P -Py+Fyp=0
SM4(F) =0, 12Fxp — 10P, — 6P, + 3Fyg = 0

1§ Fa =0, Fa, =—48.33 kN, Fyg = 100 kN

3.26 B ¢ (N/m),M (N-m),a (m) Bf§ 6 ,KRit%
HPEMEE;
R TRENMEZERT AB.C Z4AMAER A,
B XE(a), 5B BC B, B (a,), H
EMg(F) =0, Fyma cosa = 0
SX =0, Fg - Fy sing = 0
2Y =0, Fg,+ Fyoosa =0
wio Fy =0, Fa =0, Fy, = 0
BHR AB B, (a,), H
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ﬂ"-:h q Fiy
ﬁﬁ-fH”'”HB_fQ ______ c F i) C
o L n b A\

2 a : a i C F.('

(a)) (a,)
5 3.26(a) A
SMA(F) =0, My —qa % - Fpa =0
SX =0, Fa —Fg =0
5Y =0, Fa—ga—Fp =0
1
L2 Fp, =0, Fpy = ga, Ma = 5 qa’
\Fo
- B F,
14
Fy.
(b2) i
B 3.26(b)E
SMy(F) = 0, Fycacose — ga % =0

@B Faxc =

EXZO, FBI—F_\I(;SimI =

0

S5Y =0, Fp,—ga+ Fyccosa =0

a
2 cosa

B3 AB 2, 0E (), &

o 44 -

SX =0, Fy —Fg =0

» Fg, = "%qa tana, Fg, = “%qa

53Y =0, Fay—-Fp =0
EMA(F) =0, MA - F‘;,‘}a =0
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z 1 1
®ig Fa, = %qa tana, Fa, = 29, My = EqaZ

7 Fo Fu
2 B —~—M :

= a - Fry
(c1) (cy)
X (c), et BC #(E (), H
SM; =0, Fywaocse-M=0 E{i——,ﬁ
My \Fri
®®  Fu = Fy = Pete—I \s
B AB B, B (), B ()
X =0, Fa — Frgsina =0 5 3.26(c)
2Y =0, Fu + Fggcosa =0
SMu(F) =0, M, + Frpa cosa = 0

5

M
Fy, = , tana,

M
FAy:_a_’ MA =M

X AB R ABR (B () )RR

o Fye F!.r
M F M
Z:’_-___:,,,, B é o da T 8"
****** ;—1--———— —a= T &
7 N BN
A . a a
) (d2)
& 3.26(d)A
EMB(F) = 0, FN‘(ﬂ cosa = (
ZXZO, F&—F\;Csina =0
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SY =0, Fg, + Fxgcosa =0
i Fyg = 0, Fe =0, Fiy =0
BHR AB B, 0E(d;) , H
SX =0, Fa—Fg =0
3Y =0, Fay—Fg =0
SMp(F) =0, My-M—-Fga=0

B8 Fay=0,Fy, =0, My =M
7 E"q F\(‘ Fy 49 ,:
ZA Fi. g & Fio A4 IR <

A e E———

““““““““ - VVoa | a
2 IR " st o

/I R St R S
(e1) (e2)
7 3.26(e) A

Xt (e), e BC B, tE (o), B
X =0, Fy,—Fycsina=0

SY =0, Fp -0+ Facoosa =0

SMg(F) =0, Fnau cosa —%q% =0

4 a a 3
w15 Fm=8—g;;‘;,ng=%tana,m

B3 AB 2,1nE (),
SX =0, Fo,—Fp, =0

SY =0, Fa-7ga-Fp=0

SM(F) =0, My - 3qa>a - Faa =

T


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


3.7 BEH ¢ = 10kN/m,M = 40 kN * m, BERIT ;
3K XE A.B.C.D 4%,

I O
‘ BY. F. IC
—2m—-2m—=—2m—+2m—
(a)
#3278
B SWR CD 2B, 0B (a).H
2X =0, Fp=0
SY=0, Fxp+Fg—-2¢g=0
SMp(F) =0, —4Fc+2¢+3-M =0
fRis Fyp = 15 kN, Fg, = 0,Fg, = SkN
BT ABC 22, mE(b), H
53X =0, Fa-Fs=0
SMp(F) =0, —2Fa—2¢g+1-2Fy =0
SY =0, Fa+Fag—2q-Fg =0
#ig Fap = 40 kN, MO, W
3.28 BEH OA = r,8,F;
R NBEMEf. ZRAHXE,
=
4 E,
0 'E’s?g:"l B C B F 5 4 9go_ﬁ
Fre Fop
(a) (b)
5 3.28 [
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B EHREE ABC ,E (a),H
2X =0, Fysinf-F=0

F

% Fy = ;—;l*é
Bt ihim OA ,inE(b), H
SMo(F) =0, rFysin(90 —B+a)-M=0
4 _ rF cos(B —
R M= * sin -

3.29 25 F=1000N,AB = BC = CD = 600 mm, OE

= 100 mm , AT EMHHE;
R HUETFENGIBRE M .

dl i
}(s 8
N

302D 30°

S~

5
/
’
&
q \
=

H3.20 8

B AWMRENR AB . 0E(a),H
SM,(F) =0, 400F — 600Fz =0

2 000

B FBCZT\I

BORSHE C , B (0L),H
EF{ZO’ _FCBCOS30.+F(ECOS(30'+H)=O

Feg = 706.5 N

BJGWI5ER OF , 1@ (c), M
. 48

s


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


SMp(F) =0, M — Fg~100 cosa = 0
18 M=70.36N'm

B
3.30 BF  riaraar I -
R EEYSTE L .

HEBE M . (@ b
W, R n

EYSHME D), it 2 A

S (a), ¥ FE S H3.30H

EM(F) =0, Pr+ Friro— Fpra=0
EMp (F) =0, F”:rz‘?’l—Fﬁ r —-M=0

ﬁ*ﬁfﬁhﬁh=ﬂmﬁ%M=$m
2

3.31 E’,ﬁl rl\rz\r3\r4\r‘P ﬂﬁ%&j}ﬁa ,Iﬂ(a)y
X BADBRITIMEE M BHEO, WARK N,

(b) (d)

#;3.31H
OO RAMITA—6ZHIME (), A
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EMos(F) =0, !‘an -Pr=0
Z'X:O! F3.r"'Fr3=0
SY =0, F3,+F;-P=0
RERREHARSE, X+ F,; = F; tana
; _Pr . _Pr RS
Re F3 P Fa, = £ tana, F3, = P(1 7’4)

BFHRKTE O, 8% O, ,ZHWAE()ME(D), 55 H
EMOQ(F) =0, r3F;-r2F2 =0
SMoi(F) =0, M-riF;=0

rri rryra
2L F; = P, =——P
rary roryg

3.3 EA ¢ =10kN/m,F = 50 kN,M = 6 kN * m;

H3nHE

R kst EBD mE((b),H
3X =0, Fg —Fsin30 =0
SY =0, Fg +Fy—-Fcos30 =0
SM(F) =0, Fyc+*1-M+2Fsin30 =0
A8  Fg, = 25kN, Fp, = 87.3 kN, Fyc = - 44 kN
B AB 2aE (a), i
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X =0, —%q-ﬁsin30‘+FAI-F}3,=0

SY =0, Fa-5q-6co80 ~Fp, =0

SMA(F) =0, Mj—-2-3 6" qcas30 —6F =0
A8 Fa = 40kN, F,q;: = 113.3 kN, My =575.8 kN m
Bt AT 5Bh%E EBD ,R18 Fye ZJa  BOtsRE, R A &

B XBETRS TR EE, BHERFRARED

3.33 Od P=30kN,L =32m,h =10m3;

Fe 1

3338
B EvMnEfknEG),H
SX =0, Fp+Fg =0 (1)
3Y =0, Fay+Fp-2P=0 2)

SMa(F) =0, Fal-PLL-P§L=0 (3

8
$Eﬁﬁ,ﬁ FA;: e F@, = 300 kN
HHFR AC #t,1nE(b) , &
3

SMc(F) =0, Fuh+PaL-Fas=0 (4

#2158 Fa, = 120 kN ,FHR(1)78 Fg, =— 120 kN
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3.34 B A F,RYmA (a) i, BETIT
;R ﬁﬂgﬁj] FTD

(a)
B3.34H
R EMREEALEG). A
SM:(F) =0, Fa cosf — Fxg2L cosl =0 (1)
B AB B4, Z A0 WE (D), B
SMy(F) =0, Frh — Fagl cosf =0 (2)

N Fap = 52, Fp = Fajcost

3.35 88 BD=
0.3 m,CD = OE = 0.4
m,0D = 1 m,P = 500
N,OD | OFE ;

R GEFHENNF
BREF AB HE# D.O
AEFREZR o :

& R ) (a) F~ (b)
CDB E(a), #
X =0, Fp =0

2Y =0, Fpy—-P-Fp =0
SMp(F)=0, P:CD-Fg, +-DB=0
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##18 Fga =666.7N, Fp, =0, Fp, = 1167 N
AWM EOD WE(b) .8
SMo(F) =0, FpOD sin30 — F sin60OE = 0
32X =0, Fg - Fcos30 =0
3Y =0, Fo, - Fp + Fsin30 =0
1%  F=1684N, Fo, = 1459 N, Fp, = 325N

336 2 BINMHRENP.EEH - HAFHELHIR, B
(a);
R BEFRABSHENENER P, o

(b)

H3.36 M
MR SR A.BR AFRAMR, ZHWE (), h
2X =0, Fpp=Fy =0

SMA(F) =0, Fy2v2Rr—R*-P2(R-7)=0
ﬁf—% FNz — FNI — P_R__ﬂ__

v 2Rr — R?
Bl Fny, Fnp HIB—J118,
[ 7 76 B B R, 2 inE (b)), B

ZMg(F) =0, P,u.R -Fyyv2Rr-—R¥ =0
f#ig P = 2P(1 —Ri)
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3.37 BH oM , RHEEFE;
3K A.DHBELZEAH,

M

1 F gt # F
T i Fin Fr ed
B Fic c (b)

HM3.37H
& XEEKEGQ).A
53X =0, Fg =0
SMc(F) =0, —2aFg,-M =0

2] Fo =0, Fp=—20

B3 DEF #(E (b)), A
SMg(F) =0, aFp,-M =0, 8 Fp, =
B EH I ADB #, 1B (c), B
EMA(F) =0, 2aFBx + CIFDr =0
2X =0, Fg,+ Fp, + Fa, =0
2Y =0, FBy+FDy+FAy=O

M
a

"3 Fpe = Fae = 0.Fa == 3,

3.33 BH a.F, AF&FHE;
R ADHBELEZEH,
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F Fu

l \‘ OF F. _D §/
‘ Fs \ K ’/ ; 4
B By

G x ‘l/"
y  Fise Fee BY
B &
' (a)

H338E
W EmREK(EG)).H

EM(;(F) = 0, —Z(IFB_). = 0, ‘15 FB;: =0
B3R DEF #(A(D)) A
SMg(F) =0, aFp, —aF =0, 18F, =F

!
|
|
!

(b)

SMp(F) =0, Fpa - F2a =0, 18Fp, = 2F
BIGH5 ADB #FnE (c), &
SMAy(F) =0, 2aFg, +aFp, =0

X =0, Fa+Fp +Fp =0

2Y =0, Fa+Fp, +Fp =0
Fg, =—F, Fy, =—F, Fy,=-F

B

3.30 B84 P=1200N,8F58B88ELRT:
K EXKA,BUMARR AERFBC AN,
B gEZHUOEG),.H

53X =0, Fa-Fr=0

S3Y =0, Fsy—P+Fxp=0

SMg(F) =0, P(2-r)—4F,,
- Fr(1.5-7)=0
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K r HRBAEE , Fr = P, i
218 Fa, = 1200 N, - N
Fa, = 150 N,
Frg =100 N
B3 ADB #F1E(b), |
SMp(F) =0,
2Fpc sind + 2Fng — 2Fa, = 0
A Fog =0 1500 MU

F, Fu

3.40 B4 AB = DF,0 = £ _ |4 1: 5
30, ZHERTE () ; D F» Rl

® 8 B.C.DWHFERI. ) ’

g BEZHIE(), ABAZ H3.398
J1¥F , H

SMg(F) =0,
2F g sinf — 4 000(2 cosf — 1.5) =0

B Fpn = Frn = 9282 NWJ)

HHEE S BCD , % nE(b), |
SMp(F) =0, 2Fpisind +4000+1.5+ Fc-1-sn75 =0

SX =0, - Fpycosf + Feoos?S + Fp, =0
gk 4kN
1m
B
L ]
[ ]
C \ < B ¢ — Fix
E'_v E Hil E 75;
A 8 B Fr
Fis 1 Fi i
4 % @ (b)

B340
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3Y =0, - Fpasind—4000- Fcsin75 + Fp, = 0
®  Fc=-7113N(N\), Fp, =2660 N, Fp, =—2464 N

3.1 EA AB = BC,
fERAN F, BERIERE L, 4
AC = o B, BEAFK FER
it's

kX PRz Z1E.

B EE(E)),H
IMa(F) =0, Fyez =0 —_ —9C
& Fye =0 ~ K ot

FHF5 BC #FF(E(b)),H @

EMs(F) =0,
Fl sing — F3b sing + Fnol cosp = 0,

ﬁ% Fk = ‘g‘l
HAC = o B, BHEFKH DE" W
DE =24

AC=zH DE=2;

{
HENTEEN
6 = DE - DE’ =[£(.r—a)

H Fg=k6=%é(.r—-a)="§l

w8 x=a+E(Ly

BC,fa 6;
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R RETEND ¢ Ao

B BEZAMEG),ZFKN ! ,E M (F) =0, B
Fnc2l cosg — Py % cos(8 + @) — P11 cos(8 + ¢)

+ % cos(p = 6)] — Py + 2L cosg cosfl = 0 (1)
B BCH . B C h#A5 x5 (B (b)), & SMg(F) = 0,Bp

Fuol cosp — Py 5 cos(p — 0) ~ Pol cos(¢— 6) =0 (2)
HILFX, EE

tang = R < — cotd
2(P, + P;)

3.43 BA B

F, = F, = 400 N, 2
M=300N-m0=45, = 7 O
AB = BC = 400 mm,
CD = CE = 300 mm;

R BEEWASE .
#DHAKRR S, () A (b)
B S BST DCE B3.43
. E (a), By
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SY=0, Fu+Fp-F =0

ZMD(F)zos F'\K"CD"M—Fl'DE:O
%8 Fp, =0,Fp, =—1400 N,Fyc = 1800 N
AR ABC #,.mBE((b), &

53X =0, Fa —Fyc085 =0
3Y =0, Fa - F;sind5 — Fye = 0
ZMA(F) = Ov

Fyc * AC sind5 + My + F5 - AB = 0
B1F  Fa, = 200V2N,F,, =2083N,My =—1178N-m

3.4 BEAM F=1000N,&R-TmE) Fx;
K OBEXEADRAERN,

a R |F
600 300—

Eix A B C!F. A B (i'
'! ,' ?} ?"
=

P F /Fiu Fir For
I I F
Fir D ] E F
% —300—F—300——300—

(a) (b)

#3448

B AMREBEE,.ZHNEG),H
SMp(F) =0, —400F,, - 900F =0 (1)
3X =0, Fp+Fp =0 (2)
3Y =0,

FAy'f'FDy"F:O

B (1).(2)#}  Fy =—2250 N,

BHI ABC #F , E(b), &

EXZO, FAI'-FBElf_‘Dsa—FCFCOSH:O
EM,q(F) =0,

(3)
Fp, = 2250 N

(4)
= 900F g sind — 600Fg sind = 0 (5)
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SMp(F) =0, —600F,, —300F sind = 0 (6)

B (4).(5).(6)f#1§ Fa, =— Fa.tanf =—3 000 N
RER(3) 13 Fp, = 4000 N

A—BER,EWR ABC Hit, EBIEZ—-FHNRENE
A, ARRBRIIF, E (L) BH kR, MEETHR

Fay =— Fp,tanf =—3 000 N

X BRI (4).(5) (6)=AE = 2m—
G KCS %E@:Ap

3.45 BA F=40kN,%
HFHAERT, R A ;
K & AB.CHARK N,
R SEBFE ABC TnHE (a),
H
SMu(F) =0,
— 2Fge sind5 — 6Fgp —4F = 0 i 3.45 &
3X =0, Fap + FgsidS + F+ Fp = 0
SY =0, FeosdS + Fy, =0
B3 DEF #Frin@E(b),8
SMp(F) =0, 4Fp + 2Fgg sindS = 0

BN T B #18 Fa, =— 120 kN, Fsy =—160 kN

Fp = Foc =2 80 KNUE). Frp = Fip = 16042 kN(H)

2 2 .ﬂ?.
. m‘-l—~ m-T m —
- J

&

(a) (b)

3.46 BH BWP=100N,ZHAMKENERH 30
N/m , Rt mE(a);
Rk BEEWmAKRB.CEMARK S,
B BUgZHWEG),H
3X=0, Fy =0
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®

2 3.46 B
3Y =0, Fpy—-P-P,-P,-P;=0
EZMu(F) =0, M,-2P,-3P,-6P =0
AF P,=P;=30%x6=180N,P, =30%x5=150 N
®is Fa, =0,Fy, = 1510 N,M, = 6840 N-m
WIS CD FFmE (b),
B SMp(F) =0, 4Fg +1P, -2P =0, #8F; =455\
BEWR ABC #,ZHhWE(c), &
SMc(F) =0, My +6F,, +3Fp, =0
Y =0, Fa+Fg+Fg~-P3=0
23X =0, Fp+Fg,+Fe =0

fBi5 Fp, =—-2280 N,Fg, =~ 1785 N,F, = 2280 N

3.47 EM F=200N,M=100N+m, ,R-TE(a);
R B®ACRBURFEA,
B BAHEZNWE(G),H

SZMe(F) =0, —1.6Fay, - M-F(0.6-0.4) =0
f#is Fpy =-87.5N

BWF3E BD #FnE(b), i
SMp(F) =0, Fng0.8sin30 = M —0.6F = 0
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(b)
B3.47H
B Faxg = 550N
BJSHF ABC #F ,ZHWE(c),H
SMc(F) =0, 1.6sin60 + Fa, — 0.8F4, — 0.8F g =0
SX =0, Fa —Fagcos30 + F, = 0
SY =0, Fay+ Fagsin30 + Fg, =0
o B A% Faz = 267 N,Fg, = 209 N,Fg, =-187.5 N

3.48 BA AHEHHBEE,ZAERTWME(a);
R B D EHT,
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B BEZHDEG),H
ZX =0, Fo +50=0
2Y =0, Fap+Fp=0
SMp(F) =0, S0X8-8x Fy, =0

B8 Fa, == 50 N,Fa, = 50 N,Fag =— 50 N
B/ 9K ADE 5 DCB #,%E(b),H
SMc(F) =0, 3Fp, —2Fp, +3Fyg =0 (1)
XE(c),H

EME(F) —0 _'6FA.r“3FAv—2FDz_1F[b =0 (2)
18 Fp, = Fyp, = 37.5N,Fp, = Fp, = 75 N,Fp = 84 N

3.499 BHA g¢.aM = g AIHEHFHAE,;
kX & DE#H,

M PERIGEEG fe e mﬁTﬁTﬂTf}-, w I
SMa(F) = 0, aF— M =0 ! i
& F;::,=Fct=qa . Fiy

BHR CD HZHWE (a), F

3X =0, Fp,+Fe =0 (@) (b)

= 3,494

ZMC(F) =0, qaa?—aFQyz 0

i Fp. =~ ga, Fp, = %qa,Fn = J%Sqa

3.50 EH a.F,.Fo.M = Fia,F, tE T84T B L ;

Rk O(DBEESR A MAERR S ()85 B ABHE T BFF
BIYERI o

B KWE D HFuE(G),
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B SMp(F) = 0, 2aF,,-M =0, #Fq=7F
BEEWMR T BT BCE(AEFEHSE B) , WEAD),BYP Fer,
5 Fpr, B#45 B % T IEHH{EH P
1, . BJ;J,_,
SY =0, Fgry — F1 + Fg, = 0 J_# &
SMc(F) =0, aF; + aFgr, ‘ z -, P

- aFBTx =1 L—a———-—a—-—!——a

oy
" 1 3
f#18 Fpry = o Fis Fpre = &5

HHF5T AB #F (84T B) ,
ZhHmE(c), B
3X =0, Fa —Fgrz =0
SY =0, Fa —F;—Fgp =0

EMA(F) =0, £ F Fi F W F;,
aet B AF Fi Fire i

aFgry + aFy + My = 0 ~— - s
Fay e Fir

Fy

B8 Fa = 3F1, © @
Fa, = Fy+ 3 Fy, 5 3.50

MA = (Fz + %Fl)a

JREHET B % AB Fr9fE R, BT RE4T B A (d), A
Fpa.Fpay 2 AB FFRH 54T B 945 11, fh
X =0, Fpa - Fpr =0
Y =0, Fgpy-Fpr,—F2=0

i Faa, = %Fl, Fan, = Fy + %Fl

#%] B Xt AB HFEEAN S Fpa, Fra, K/, FEHEEK,
YEF#E AB HF 8 B 8.
. 64 .
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3.51 EA g.a.M = ¢a’,PfE
FREH#4$TB £,B(a);

K OBERANARRAOEHTB
Xt BC ¥5 AB fFR1ER 71,

& EWFE CD FinBE(b),

EBEMD(F)=O, aFCI—-qa%zo

wis B = '%'qa

EEWR BC (W4T B) . %4
mE((c),H
SX =0, Fay - Fa =0
SMc(F) =0, M — aFp, +aP =0
B85 BB H AB HfER A A

Fire = Faxe = 3 aa,

Fpa, = Fpay = P+ qa
BERRTT AB(REEHIT B) %
JinE(d),

SX =0, Fa+75q3a-Fa =0

'“ﬂjnu {
&

Y =0, Fa - Fay=0 M,
SMu(F) =0, My — aFgs, + 3aFpa,

@

—”zl”Q'3a'a=0

BB ALARRS Fp=-qa,
FusPtga My = (Pt gae 351 @

BREHRHEYT B WE(e), A
Fpc.Fpo, B BC HF44654T B MAER 71, &

Fiy

w7

by

(€)
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2X =0, Fga, + Fper =0
2Y=0, FB’\y-l_FE[,‘y_P:O

B3 sz—%qa,FBCy=—qa

XB MESRRNEANERTHAEEETAMER.
$#%T B X BC HER NS Fpe, Fpo, K/AME%E TR MR,
YR BC HM B Ko

3.52 B r=a,P=2F,CO=0D,q:
R B E REERA LNARKT .

EREN,

bt 3O f— 3 —

INERER!

A

\ - P
f— 3a 3a 3ga——
&3.52

8 B COD REBRAIMAMNE.,.ZTHUWE(L),H
SM(F) = 0, 343aFgp — 3aF + Fyr — P(%a +7)=0

(a

#1e Fre = Frp =V2F
FH ABCOD AR X &, ZHWE (a), B
SX =0, Fa, +6ag—-FrpcosdS =0
SY =0, Fay-P-F+ Fgpsinds =0
SM,(F) =0, M, - 6ag3a —5.5aP — 6aF + 62aFgp = 0

Ba Fo, = F —6qga,Fp, = 2F , My = 5aF + 18¢ga*
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3.53 EF AEP.BHEFRH,R
+inE (a);
X C.D.E=Z8HKHRERH,
B BAZHWE),H SMy(F)
=0,
BIP(60+ CG + FB) — Fyy - AB =0
B Fna = 0.634P
BWE CD &, mE(b),H
3X =0, Fg+Fp =0 (1)
2Y =0, Fg+Fp-P=0 (2)
SMp(F) =0, P(60+ CD)
— Fe, - CD =0 (3)
GIOANEF-w 7
Fgy = 1.667P, Fp, == 0.667P
HWBIRE ACE ,nE((c),H
SMg(F) =0, Fg, + CG - 140F,
—Fu-AF =0 (4)
X =0, Fg-Fo =0 (5)
3Y =0, Fxa-Foy+Fg =0 (6)
818  Fo = Fg = 0.367P,
'Fg, = 0.367P, Fg, = 1.033P

i SV
BRARQ), B8  Fp, =-0.367P

3.54 BEF P=490N,R+tEGa)  AHEHEHE;
X BEHBCSIU FRE8N,
B BEZHWEG),H

SMy(F) =0, 350Fg — P(200 + 400 + 50 + 50 + 200 + 200) = 0
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300

300

D o
200] 400 12002004, S

& 5050
3540
W Fye = 15.4 kN(E)
B SL E (b),
SMp(F) =0, 400Fg cose + 200 Fgy sine — 400P = 0
Wi Fry =5046 N

BUETRR HJIE #F, mE(c),
EMg(F) =0, 100Fy — 200F cosa cos30 — 100Fy sine = 0
B Fy = 9.05 kN($%)

3.55 BEA P=12.25kN,RTE (), Mt EHEEHE;
K WEH EF 5AD 24,
B BEEZAHWEG),H

SMc(F) =0, —0.25Fapsin50 — P(0.5+2 cosl0) = 0

2 Fap =- 158 kN(E)
#ETTR FHKBG #45, WA (b),

53| EMy(F) =0, Fg+FH-0.5P =0

& Fi = 8167 kN(H)
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3.56 BE HEMBHSRTNE )R
R OHFL12M3IMAN

B 3.56 &

B mAEmERsEEknE®), s

SMu(F) =0, —-F,-AB-2F-4F-6F =0

EM-(F) =0, —Fl-CD—2F2+2Fd2F—4F=0
Wit Fy == 5.3F(E). Fy = 2E()

BRSNS B, ZANE (S
SY =0, F, + F3sind - F =0, @W
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3.57 BEA ABC A%#=#F, AD
= DB,E.F HWEH&;

X CDHMANFp.

W BEZHWE(), B IM(F) =

M;-AB—F-—AB-sin()O =0

s Fu = DF _
HHRRIT, MEAATL, E (b)FF X -
ﬂ—'\',fh F}"I-'/ Fo
ZMp(F) =0, Fy -+ DB - sin60 il "
+ Fxg* DB — F « DF + sin60 = 0 Far (p)
ﬁﬁ Frc = %F i*
C X
BHREYS C,ME(),H Fre For
23X =0, (Fg - Fg)sin30 =0 fp i)
3Y =0, -(Fg+Fg)os30 —Fp=0 2358
W8 Fo = 3F = - 0.866F ()

ZFEﬁﬁiB‘Jﬁ?ii%,E?ﬁﬁE DE ff hF#, BE
ABDF R85, Rl — 8 EMp(F) = 0, (ITT % Fyp , B E
;F“ﬁ—ﬁo

3.58 E®M F;=10kN,F, = F; = 20kN;
RO6.7.9.10 FEIA A,
W EHREBELEG),H
3X =0, Fa - Fgoos60 + F3 =0
3Y =0, Fa - F;—F;+ Fgsin60 =0
ZMA(F) = 0, 5aFpsin60 — 2aF| - 4aF; - 1.2aF; = 0
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(a) (c)

B 3.58 A

@1 Fp = 28.64 kN,F,, =— 5.68 kN,
Fa, = 5.197 kN
BREEERSEENED), &
SMg(F) =0, -1.2a+Fg—aFs =0
3Y =0, Fisinf+ Fs =0
3X =0, Fa+Fg+ Freos0+ Fg =0
Fg =—4.33 kN(EE),F7 =—6.771 kN(JE)
Fa = 14.35 KN(H)
BEHRY S G B (). K
SX =0, Fp-Fg=0
2Y =0, F¢g—-F =0

Fg = 10 kN($I), F,o = 14.35 kN($I)

wmE

e

3.5 B F,=10kN,F, = F; =20kN;
R O4.5.7 .10 BN,
F BEEZHNEG),H

SX =0, Fa - F;3sin30 =0
SMg(F) =0, - 4aFy, + 3aF; + 2aF; + aF3c0s30 = 0
Rig

Fy, = 10 kN, F,, = 21.83 kN
HRABHE RoBE&mE ), H
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EMC(F) = 09

Y =0,

=X =0,
2]

Fe =— 43.66kN
BEHREYA E (BA()),H
3Y=0, -F,-F,=0,
53X =0, Fp-Fs=0

2L F; =-20 kN(F),

Fip = —43.66 kN(JE)

3.60 EX @8 F ER-,
K O123FF8MA,

W H8E®, ) CDF %4 ,%0

HE (), &
EX = 0, - F3 =0
EMD(F) = Oa
—24F — aFy = 0

3
W8 Fy=0,F, =- %F(E)

s 72 .

aFy — aFy, = 0

Fay— F; — FssindS =0

Fa, + F4+ Fscosd5 + Fg = 0
Fy = 21.83 kN($I),Fs = 16.73 kN(41),

Sl

TN

(a)
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BEMRAS S C,ZHWE(,

HIM(F) =0, Fi-F%=0, 8F =-3FE)
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EHE  Z=ENE

4.1 EAM F, =100N,F, =300 N,F; = 200 N, Fi{x
ERR#M(&)%E‘, iz

i F.
R ARE O SMUMER. |5 —
B NREEEWMEOEE N oL——"__ LT
F};ij 32X =- F;sina — F3 cosf 2| - @/
—_ i 2
=-345.4 N - 7 -

%21’: Frcosa =249.6 N ¥
P.‘_Ei:' 2Z = F, - F3sinp
= 10.56 N

AR OAMWEEEMER
BwEHR
Mo, = SM,(F)

=— F; cosa * 100 — F3sinB + 300

=—51.78N+m
M&:EMJ,(F) =—F;+200 - Fysina * 100 =-36.65N - m
VM%ZM,(F) = Fjcosa 200 + Fycosf+300 = 103.6 N+ m
NERM O HEALFBHMN Fr MM My 895428 mE (b)FR,

*:

4.2 BEHM PMEFHBHBE | - IISN
%10 mm  &EABKARIEREL 158y T b
— pd /S
BEWEFRR; 3 //
R HRHAA. S
® wFEARwann  © [ lox WM
Fg = Fr, = 3Z e
=15-10+10 - 15+ 20 = 20 N( %) g42H
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BEH Fr STFAMERNA (e, ) HENEERE
M,(Fg) = SM,(F) = 15 10 — 10 x 20 + 10 x 30
~15x40+ 20 x50 = 650 N » mm
M,(Fg) = ZM,(F) =— 15X 40 + 10 x 10
-10x30-20x20=-1200N * mm
B M.(Fg) = ycFr., M,(Fr) =— zcFg.

ﬁ:‘ﬂ rc=—M=60mm,yc=M=32.Smm
FRZ FRz

e R A A e S s PP a S PP o o

HREMESN Fp MEFR S

4.3 BH F,=350N,F, =400 N,F; = 600 N ,{Ef{i
BEERSwE(a) iR,
KOHER O SEAMER,

(b}

HMa.3H
B HREREMLENBER
Fg. = 2X = Fisinyoosf + 0 - F3o0s60' = =—143.9 N
Fg, = £Y = Fysinysinf + Focos45 + F3cos30' = 1 011 N,
Fg, = 3Z =~ Fjcosy - Fpe0845 +0 == 516.9 N;
HEM O R EEEMH LHOREHN
Mg, == 60F;, — 120F,, =—47.99 N+ m
Mo, = 90F;, = 21.07N - m
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M&="60F11+90F1y+60F3I 90F3v——194N m

NFEF O [EMLETE 8 J1 Fr M IME Mo 8444 B nE (b) 57
o

4.4 BEAM F=1000N,4
FAGLE BRH B B R

R M. (F).

B M, (F)=2Y-yX
AP z=-150, y = 150

F 3F
X_JB_S Y—‘/?S
RAB M, (F) =-150 x 507.1 3
- 150 x 169 F y
=—101.4N+m
AR H4.48

4.5 B F,a,8,CD = a;

R 1 F 3t AB #8958 Mag(F)

M 71 FEFECDE A8 HNF sine , A HETES
M) = F sina * a sind = Fa sina * sinf
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4.6 BE® r.h,hF | OC fERMIEINEFR:
3}2 jJFXj‘I\y\z m&gﬁo

wl

B HF&SAMAMNN F, = Feost0 cos30 = %F,

F, = Fcos60sin30 = %, F, = Fsin60 = *%5

m,(F) = Fh — rF, cos30 = %(h -3r)

my(F) = Fh + rF; sin30 = %F(h + r)

mo(F) = - rF cosb0 =~ 5 rF

4.7 BH P =10 kN,Z R ERME R,
R BREH AB.CLEBMAERT,

B =SSN AT, ZREZ A NEFR, E
SX =0, Facosd5 — FzcodS =0
SY =0, FjsindS cos30 + Fp sind5 cos30 — F¢ coslS = 0
S7Z =0, Fusind5 sin30 + Fy sind5 sin30° — Fesinls — P =0

2
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4.8 B EYWEP = 1000 N,z A5 0EFR:
R =ZHFZMA.

B =SB AT ZREZHME R,
32X =0, FgcosA5 — Fccosd5 = 0

3Y =0, - FysindS — Fcsind5 + Fy sind5 = 0
3Z =0, Facosd5 - P =0

%8 Fy = 1414 N(K),Fp = Fe = 707 N($#L)

4.9 B4 W# P,AB=BC = AD = AE,a ;
R OXHEMEETFHARA,
B EBIRYE CHEY, THMERT,H

S3Z =0, Fcysind5 —P =0

3X =0, FepcosdS — Fg =0

Fg = P(I), Feo =—V2P(JE)
BB RRE B , 2 A mER R, H

32X =0, FppcosdS cosd5 — Fyr cosd5 cosdS + Fie sinag = 0
2Y =0, - FppcosdS sind5 — Fge cosdS sindS + Fye cosa = 0
3Z=0, - FpsidS — FgpsindS — Fgg = 0

Rig Fgn = P( cosa - sina),

Fgg = P( cosa + sina),Fag = — V2P cosa

=
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4.10 BE F = 10kN,%E AEAK = AFBM, /EAK =
ZFBM = 90°,EC = CK = FD = DM , F R B INE R ;
b3 [ P
B HRABEXASMNMERR. M¥HE A 5
SX =0, Fysind5 — F,sind5 =0
SY =0, F3+Fsind5 =0
3Z=0, -F co45 — F,c0845 - F cosd5 = 0
18 F,=F,=-5kN(E), F;3=-7.07kN(E)
BXWE B,
2X =0, F4sind5 = F5sind5 =0
SY =0, Fgsind5 —F;=0
SZ =0, - F4cos45 — F5cos45 - Fgoos45 = 0
fB18 F, = 5kN(HL),Fs = 5 kN($i),Fe = - 10 kKN(E)

4.11 BEA r=500mm,£EHP=600N,F=1500N,
A ABC 2—%1=/W;

R OHFHEAFRBHENEKER o

B EEZHWA, YETFHEEBBEN, Fc=0,

B ZMus =0, F(a—%)—P-%:O, f#18 a = 350 mm
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4.12 B AD=DB=1m,CD=15m,CM=1m,
GH = 0.5 m, ¥l F#&EILE P, = 100 kN,P, = 30 kN ;
R YHFE LMN 7T AB &, ERXHENES,
B wmaEE,ZAHNAE,H
SM,(F) =0, -Fc+CD+(P,+P;)-DM =0
SM,(F) =0, —-Fas+AB-Fc+-DB-3P,+1.5P; =0
SZ=0, Foa+Fg+Fc-P,-P,=0
1

i FC=43~31—kN, Fa =87 kN, FB=78%kN

4.13 BHA ry = 150 mm, |
rg = 100 mm, rc = 50 mm, & H4E 20N
FmEFR WEAG, BER:

K BEHVETENS F M o0
HRAFf @ o « .

B YEZIAANBEARE T o My
HBERMBEFR HKADR 7

M, = 30000 N - mm, ¢ Tk
M, = 4000 N + mm, N
M; = 100F N + mm 4135

10N

SM, =0, Mcos(a—90)-M, =0
SMy, =0, Mssin(fe—90)-M, =0
fRig F=50N,q = 1438

4,14 BH BK = KC,KL = a,LD = b,DE = c,a =
90,8 A13+ B A F , &M% H BRI,
K OHE MBKPUARMEAD ME WAER A,
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(b)

B4.14H
f& W3 BKC ¥, FHE (b)),
B SM:(F)=0, Fx*KC-F:+BC=0
fBig Fiw =2F
Bt KLDE % ., % hinE(a), &
SM,(F) =0, Fg, =0
SM,(F)=0, Fxyk-KL-M=0
SM,(F) =0, Fg +DE-Fx+LD =0
3Z2=0, Fp,+Fp,+Fnx =0
53X =0, Fp, +Fg =0

#4% M = 2Fa, F, = Fp, = 0,Fg = 228 Fp, =—2F(1 + 3,

415 BH F,=50N,F=150 N ,FELR T AT,
RKO(DERZRMMEIABE M, .(ﬂﬁﬂ*“%‘j%%ﬁﬁ
Fao Fay,Fy.;(3) EH F,,F, H91H,
W MAFEY.ZAHMAE,H
SM.(F) =0, M,;-150F =0
. 81 -


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


EM,(F) =0, 400F,-200F =0
SM,(F) =0, 400F, =0

32X =0, Fy,—~F+F,=0
2Y =0, Fa+F,=0
2Z=0, F4.-F.=0

w8
My =22.5N-m, F, = 75 N,
F. =0 Hia4.15H

Fp; = 75N, Fp, =0, Fp = SON
4.16 BE® P, =1000N,
P, = 250 N, #F¥4%2% 200 mm;
R OESEMELDEDMABK
PEE A RSHRA B ARR SN .
R BEZHNMERR, G
SM,(F) =0,

Pyl sin30" — 200P; = 0
SM,(F) =0, —1000Fg =0
SX =0, Fa +Fg =0
SM.(F) =0, 1000Fg — 900P, E4.16H

- 200P, =0
SZ=0, Fa-P,-P,+Fg=0
% 1=0.1m, Fp, = Fa, =0, Fp, = 950N, Fp, =300 N

4.17 B% #HHF, = 150N, F, =75 N,F, = 500 N, 7!
B TF 2Oy FHE N ;

R O#TIH AR O bMAERR A,

.8 .
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W JIEZAHmE. H
3X =0, Fo.-F.=0
3Y=0, Fo,~F,=0
3Z2=0, Fo,-F. =0
SM,(F) =0, M,-200F, =0
SM,(F) =0, M,+75F, =0
SM.(F) =0, M, +200F, -75F, =0

s Fo, = 150 N,F,, = 75 N, Fo, = 500 N,
M, =100N-m M, =-37.5N m,M, =—24 38N +m

#4.17H Bi4.18H

4.18 BEH  r; =200 mm,r; = 250 mm,c = 1 000 mm,
a =30,a=b=500mm,F.F, FHF = i, F, = 2F, = 5000

N,F3 = 2F4;
K fLh B Fy fBiER A BRIHHRE A,

B OEGEZHNE,H
SM(F) =0, Fari—Firi+ Fyry—Fyr; =0
SM.(F)=0, Fgla+b+c¢)—(F3+ F)(a+c¢)cosa =0
2Z =0, Fa +Fp —(F3+F4) cosa =0
SM.(F) =0, —Fgla+b+c)-(F;+F;)(a+c)sina
—(F1+F))a=0
. 83 -
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Z2X =0, FAI+F1+F2+(F3+F4)Sinﬂ+FBI=0
2 F;=4000N,F; = 2000 N,Fg, = 3897 N,
Fa, = 1299 N,Fg, =— 4125 N,Fs, =— 6375 N

4.19 BH P, =60N,RHIEREFHLEENAE,H
BRSTnE R ;
X EYP,MER,UEMEASBRNARRI,
B REEELH - BREZNNE BT F =P, &
SM,(F) =0, F6r - Pyr =0
SM,(F) =0, 1.5Fg, —1+P,+0.5F sin30 =0
5Z =0, Fap+Fg-P;—Fsin30 =0
SM,(F) =0, -1.5Fg +0.5F cos30 =0
SX =0, Fa +Fg +F cos30 =0
s P, = 360 N, Fa, = 160 N,
Fgp = 230 N, Fa, =— 4043 N, Fy, = 1043 N

z
0.5m f Im 0.5m_,

4194
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4.20 B4 - =100 mm,R =200 mm,P = 10 kN , £5)
W(FEHA ISR B, KER T mER;
R HEAMBHRAURERNORS,
fROREERET,ZREZNE, B F, = 2F, ,H
SM,(F) =0, (F,-F)R+Pr=0
SM.(F) =0, 1000Fg + 600(F, — F,) sin30° — 300P =0
57 =0, Fa+Fp+(F—F;)sin30 -P =0
SM.(F) =0, —1000Fg, —600(F, + F;) cos30 = 0
SX =0, Fa + Fg, +(F; + F;) cos30 =0
R F, = 10kN, F, = 5kN, Fp, = 1.5 kN
Fa, = 6kN, Fg, =— 7.8 kN, Fa, =— 5.2 kN

4.21 BA M, =697 N+ m,D; = 160 mm,D, = 632
mm,D; = 204 mm, KB EHAR 20 . AHEEHEE;
K B A.B.C.D 4 MAERR 1,

(b)

E4.21H
& SEBtS AB MRS, ZAWE(a), B
EXZO, FA.::+Fn1+FBr=0
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EZ:O. FA2+FI+FB¢:0
SM,(F) =0, 580Fg, +200F, =0
SM,(F) =0, Fi2'-M, =0
EM.(F) =0, —580Fg, —200F, =0

F, = 8712.5 N, F,; = 3171 N, F, =— 3.004 kN

Fa, —5.708 kN, Fp, =—1.093 kN, F,, =—2.078 kN

BHE CD A%, Z A ((b) . &
. D D
EM,(F) =0, F,TZ—FZ-QQ =0
SM,(F) =0, 580Fp, —435F, — 200F; = 0
3Z=0, Fo+Fpn-Fi-F,=0

SM,(F) =0, —580Fp, —435F,, + 200F., = 0

3X =0, Fg+Fp+F;,-F,;=0
E&S F, = F, tan20 , B3

F, = 26 992 N, F,, = 9 824 N, Fp, = 23.25 kN,

Fe, = 12.46 kN, Fp, =—-6.275 kN, F, =—0.378 kN

4.22 25 M,=1200N"'m, F,

B

I m

12kN,OB = 0.6 m ; Fop o
RKOBIR C.AMBERS,
B BERZEHDEFRR,

BEM(F)=0, M,-F,-0OB=0 e

F,:F,: F,=1:0.3:017,P = E (ic-—__;;
g 3]
P
=)
!

g F, =2000N % B

M¥HB F :F,:F.=1:0.32:0.17, *
8% F,=640N,F, = 340 N,
. 86 .



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


BHTFRTE
SM,(F) =0, —3F4 —4F, +0.6F, =0
Y =0, FA3+FC_‘,+F,=01)
SM,(F) =0, 3Fs —4F, =0
SX =0, Fp+Fe,—F, =00
3Z=0, Fo—-P-F,=0

18 F,, =—325.3N,Fg, =—14.7N,.Fa, = 2 667 N,

S Ol -
Fgy =7 666.1N.Fo = LEMED

4.23 BE HEKAFEE
wWEH P = 200 N ;

R OHREAEEBHAKR 7
RAORBTFHHA. E. F%’

B HRE.ZHOHE, &
CD =a,BC =25,

Fix

IM,(F) =0,
P%—wwmd=o
SM.(F) = 0, H4.23

aFTsirﬁO'—sz—‘+FB,a =0
SM,(F) =0, — aFg, =0

SX =0, Fa, + F — Frood0 sin30 =0
SY =0, Fa - Frcos30 cos30 =0

37 =0, Fa —-P+Frsin30 + Fa. =0

2L Fr=200N, Fg, =0, Fa. =0
FAJ: = 86.6 N, FAy = 150 N, MV
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4.24 BEH GEZEAF
YR AR M8 B EA

X OEHHMAI.

A
SMue(F) =0.3ZMgp (F) =0 »

=0, Fs=0. F, =0 %:4
BH ISMg(F)=0, %
— 500F; — 500F =0 H4.24
SMge(F) =0, 1000F; +1000F; =0
SMpe(F) =0, —1000Fs—1000F =0
% Fy == F(FK), F3 = F, F5s =- F(f)
4.25 B HEE M, 5 M, i BEAT
sk FEHARETENABE M, F3XEADKHRA.
B oFrREZEAME, A TFETE
X =0, Fp, =0
SM,(F)=0, aFs, -~ M;=0
SZ =0, Fa-Fp =0
SM,(F) =0, M;—aFa, =0
SY =0, Fa-Fp =0
SM,(F) =0, M,-Fpb—Fpr=20

ﬁffg FD_IZO, FAz:_"’ FDzz—“, F_,\yz—"_,
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Fi-
7

B4.25H B4.20H
4.26 BEHF FH=ABHEMHAER « EREREHA—E
AMBNE R FEERT;

R OEBEHBRA

® =fM ABC ZHinE, &
SMpc(F) =0, Fycos30 »a cos30 + M =0
SMga(F) =0, Fscos30 *a cos30 + M =0
SMi(F) =0, Fgoos30 *a cos30 + M =0
SMg(F) =0, Fia cos30 + Fysin30 + a cos30 = 0
SMe(F) =0, - Fra cos30 — Fssin30 + a cos30" = 0
SMus(F) =0, - Fia cos30 — Fgsin30 * a cos30 = 0

W13 Fi=Fs = F=-50(E), Fi = F, = F; = 22()

4.27 BEX HEH AB.BC 45IEHP, 5 P,,A.B.CH
HERE, B MBS E RN |, L BAC=90";
K BREA.CHARRARB SSENERRS,
& GBTE ABH,ZWE(b),
+ 8§ »
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_ H4.27H
SM(F)=0, -Fapn+OA=0 18F, =0
B AB.CD WHF A —& kR, ZH 0BG R, H

SMac(F) = 0, (P + Py) 22 cosdS ~ Fy + AB sindS =
3X =0, Fp,+Fo =0

SM,(F) =0, Fg +AC- P4+ AC =0

SZ =0, Fa+Fe-P-Py=0

ZM,(F)=O, *(FAI‘E'FCI)'OA—FC),'AC::O
ZY =0, FAy+FCy+FN=0

Bis FN=%(P1+P2),F&=O,FQ=“%P2,

1
Fy, = P, + EPQ,FCJ, — O,FAy = - %(P] + Pz)

4.28 BN HERHERHA - EHH P,E(a);
R BHKS F(AEERREFRO T EREROE/K
71,068 A\B.C ZHRZHEHENHE),
& EWIRERD ,WE(b), ASEILXHE,. B
32X =0, - Fapcosa sin30 — Fgp cosa sin30" + Fep cosa = 0
SY =0, Fupcosa cos30 — Fyp cosa cos30 = 0
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4280
ZZ=0, (FAD+FBD+FCD)sina—P=0
A H cosa =\%§,Sina =%§, fB1% Fap = Fpp = Fop =

BHRBRA ,EHEKTFEAZHINE(),H
EMA(F)"—'O,Fir—Fgr:O, ﬁF=F1=F2
X 3F. =0, Fap, = 2F c0s30 = 0, Fap, = Fap cosa

] F =

o

=

3

4.29 BHM AB =CD = 2r,4
KIL,HENP,fla;

ROEFFEERLE FERFEY
HBEMURBANRAF .

% ABHZAOWAE,H
EZMge(F) =0, — Faccosf+ r sina

+ Fpp cosf » r sing =0

i Fac = Fgp = F
B 2Z=0, 2Fcosf-P =0
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g P i
2

2./ 1* — 4% sin

R

i} IM,(F) =0,
M—2Fsinﬁ-roos% =0
Pr? sina

L EE M =
[ -4t sin’ 5

4.30 2 KW F5HhF . H
B, BRA—EFK;
R BHFHHA,
B EWMRWED,H
S3Y =0, — Fycosd5 + FpeosdS =0
SZ =0, — Fgcos45 + Fp sind5 = 0
3X =0, F; snd5 + F3 + FgsidS =0 B 4.30 @
&8 F, = Fp($L),Fs = Fp(fiL), Fy = —V2Fp(E)
REMENALC ¥
J2

53X =0, -F; F4J_c0545=0

3Y =0, -F,- n% sind5 = 0

SZ =0, —-F5—F—F4J%=O

B Fy =J6Fp, F, =—2Fp, Fs=—(F +V2Fp)

431 BE HUKRESOKN,8 =0 SOl 35 kN6

=20 B, FF ¥ 30 kN ;
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R ONEKELHAE

® Yo=0 8,
B SMp(F) = 0,35%2.4-50 X zc = 0, ##8zc = 1.68 m
%9 =20 B,
SMg(F) =0, 30x2.4cosf —50 % (xc — yctanf) cosf = 0
&5 yc=0.659m

f"—ZOOmm——": ¥
£ Qé 0 |
% £
§ / N \Je\ .Y vc-) =
R
] a 20mm
77 :"l L L PIILETIIITTI? Zomm
M4.31 8 M4.32

4.32 B IFMEBEER-TWEFR;

R OHEBEA LA B L,

& S, =35,=4000mm?, S;=3000mm?
xy =— 10mm, z; = 100mm, x3 = 210mm

B, yo =0; Mize = g = 90 mm

4.33 EA WHEERSR-HMEFR;

kO HERELHGE.

% mERR, *Bxﬂ:ﬁiﬁﬁ%zﬁﬁh_ﬁﬁ, 54z —-AE=
o, HERMNECRIRDF N

S, = 54 000 mm?, S, = 15 000 mm?, S; = 7 854 mm?;

Iy = 90mm, Iy = 246.7 mi,
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T3 = 180+%X% cosd5 = 222.4 mm,
4
y1 = 150 mm, y; = 50 mm,
y3 = 200 + % X 100—“:{“-1&5— sind5 = 242.4 mm
4
N =Sx; 28y
BRE LS 2c = E—S’J,C = 135 mm, yc = E—é‘? = 140 mm
iy
5=
¥ T

B4.34 H

4.34 BR FEHEES—FEOAKH 20 mm;
R EE-HARHARSERHELNE,
B HETFEEESN—1KEE ABED HENMER R
— A E MRS, HERAEL R H
S; =22 400 mm?, z, = 80 mm, y; = 70 mm;
S; =—2 400 mm?, z; = 140 mm, y; = 110 mm;
S3 =— 1600 mm?, z3 = 40 mm, y; = 130 mm;
S4=—400 nt, x4 = 40 mm, y; = 60 mm
AW EROELH

3S:; -
Iczgs“—f— = 78.26 mm, yC=E;—§ = 59.53 mm
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4.35 BH AD =a;

R ERERBEBERES EEE, B AD BRFKTE,
BE W% T£ 47 '

B REGRFENE . EE AD AKF,BERNEORNE y
ELB e = 0 BBIERS A=A SERFHE L,

ES' i b
1 xcz—zs’fzo,%.bx_g(a__ry:()
Al BE = x = 0.366a
B e E «x B 12
I \ = ,
; \\ . .;,
E i
! \ 8 | ' !
| i o%
: \ 10 IRRRILE P :! ~o;
E \ . (I
’ = ! 80 i
H4.35 4.3

4.36 BEA BEBRTWMER;

X HERRELHOMNE.

B SRR ERS S AR LT, B E O RIRS FIN
V, = 192 000 mm®, z; = 20 mm, y; = 40 mm, z; = (- 30) mm
V, = 16 000 mm®, z; = 60 mm, y, = 20 mm, 2z, = (- 5) mm

L L EEV‘;’?" = 23.1 mm,
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4.37 BH HEYERTIE;
ROMEEORFARREN PO C B, BEENE.
B EESRIERESAC N
B nrth % + % (- %r) _
z. = 2 =0
nrih + 3 nr

fB5 h =

Nl

4378 R 4.38
4.38 BER HEYHERTWAE;
R HEYELBEFERREN PO C oL, ERENR.
R BETERRELSN C N

1 2, h 2 3 ,_ 3
z‘c:311:r-h4+3m’ & 8?’):0
%nr2h+%m‘3
%8 h =V3r
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SRE OE

51 B P.ua.dREEfe;
R fsWket S Fr E R0
R TER, IR B
B DEZHOEG), YEFHE
WRAM,H
Fs = fsFn = tangFy
2X =0, Frcosf — Fs — P sina = 0
32Y =0, Frsinf + Fy — P cosa = 0 i
L ZEE ok N g B Y
FT:Psin§a+gg§ P F

e 50— @) ®)
HIERATEL, %9 = e B, Fr &

/ME  Frya = P sin(a + @)
ERILE R R, W &R A

Fr = Fs+ Fy @ (a) P BT ;

A HAMA=Z AR WA D), K

Fr | Fg B ,Fr&/N HE148% Y

R,

Y

52 B&M P =25kN, 8 Py | A F
ssmERnB.RneERy Y Fhy ) [l
fs = f=0.3; vy P Y p

R () ERTFRASHY N
Fri =22kN 5 Fry = 25 kN &,

BT IERE B3 588 R B5.28
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):-2:
()R 53 T T BRSBTS .
B (DREHRS Fs oL, B2 HnE, &
SX =0, Fry + Fs — Psin70 = 0
¥ Fry = 22 kN{RATS
Fs; = 1.492 kN( ),
% Fr, = 25 KNfRATR
Fs» =—1.508 kN(,/")
(2) %% L 55k EFHat, 3 E(b)A
Faq = fFa
53X =0, Fy - Fy — Psin70 =0
SY =0, Fyy— P cos70 =0

YL Fr = 26.06 kN
USET s, B ()
Fan = fFa2

SX =0, Fp+ Fp—Psin70 =0
SY =0, Fyp— P cos70 = 0
e Frz = 20.93 kN

5.3 BEH P,=5000N,P;=6000N;A 5B.B 5z
Bl EE SRR FIA fa = 0.1/ = 0.2;
R BREBFHHKTFH F HER/ME,
R ERARE, XY A (BD), A
Fsp = fs1Faa
SX =0, Fsa - Fyy = 0
SY =0, Fya — P2 = 0
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H5.3H
X% B (E(a)),f Fp = Fry ,B
Fsg = fs2Fxp
X =0, Fpyn— Fsa — Fg = Frp = 0
3Y=0,Fxg-Pg—Fyy =0
f#f8 Frin = 3200 N

54 EAM P=40N,HZD
=0.25 m, KESBEHFHBEM =
ISN+*m;

R OBHE VIESKEIMEEZRE
fs o

B BERZHNE,EERRE,

Fg = fsFxg, Fsa = fsFaa

3X =0, Fng + Fgg — P sind5 =0

SY =0, Fxg— Fsa — P cos45 = 0

SMo(F) = 0, (Fe + Fsg) % -M=0
®i fs = 0.223
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55 BA BKL,0=60°,EP =
200 N; AE P, =650 N; A .BACYBE R
¥k f5=0.25;

R OAFRBEINERS CHA S
MEEEs,

R OBREZHWNAE,E C SN AR
BRI RBRALE , Hat

Fspo = fsFnas Fss = fsFag

53X =0, Fxg-Fs =0
2Y =0, Fyw+Fg-P-P;=0 ms.5HE
SM,(F) =0,

—FNstina—szmmpl?

15 s = 0.456/

cos) + Pys cosf = 0

5.6 B4 AB=20.BEE¥EHEEN r f:,HFEFER
P
R OHF&ERA 0 MERKE.
M ABHEHWE,FER
REH  Faa = fsFwa
Fsc = fsFne Hs5.6H
2X =0, Fncsind — Fgccos — Fgy =0
2Y =0, Fnxccosf+ Fgesind+ Fygy — P =0
SMu(F) =0, Pboos@ — Fye+ AC =0

; [ fsr
B8 sind = \/(1+fs)b
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5.7 BEX R E Py = 500 N,R
= 200 mm, r = 100 mm, 35 R HE
WEBEEAR f = 0.25 EEHR;

R OHRBTIE.DANBEKRER
P.

B ERIHoE, ERFRE.A

: Fs; = fsFm
35Y=0, Fp—-Pg-P=0
SMp(F) =0, FaR-Pr=0
R P =500 N

5.8 B@ WHE,L
FAEEL, & FisR F&ER
%, H AB = BC = AC;

K AB FAMFEER
E 8

B HERFEXRP,T
Kk BEEHME (), H
SMc(F) =0,

%zp cos60’ + %P 00s60" — 2LFygs cos60’ = 0
B AB ., ZHnEA®D) , £k F FE,E

Fsy = fsFna
SM(F) = 0, P% 0560 + Faul sin60 — Fal cos60 = 0

®/ie fs= f—,m:f}'ﬂ"k B foa=fsc=fs= 2@
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59 BA 4 =30mm.b
=100 mm, fs = 0.5, AEH P; . ' !
R BRELOBAEE [, 4 p
B EHZHME ), WRF |~ Ise—r
e N
Fsy = fFxa» Fsp = foFag —d—
35X =0, Fang—Fya=0 2
23Y =0, Fg+Fyu—-P=0

SMA(F) =0, !
8 o At |7

_ dy _ ZZY 77
Fot + - pto =0 7

g l=2£i=100mm fo | B

RULAIE R, E43 St
B(b), &R H FroFrg S5 & )
APILRFTRC , ETH as.oH

b

(@)

b= (4 +%) tang + (/ —-%)ta.ngo
= 2/ tangp = 2If

_ b
Loy

510 EA A F,UENELTE®
PEBERERE f
R ’»‘inﬂﬁ&fﬁa,mﬂﬁd\ﬁﬁ;lj

F#F

Fa |2

A
e
=

MY BENEEXEWH, Y LS
B ®IER P, YIRS, ////B ////Ff)/i///
Fs = fFan, Fe = fofae i
2X =0, F—-Fs4—-Fg =0

#5108
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SY =0, Fe-Faa-P=0

SMg(F) =0, Fsth + Faab + 5P - %hF =0

2
RS TR S, TR/ R b=+ fh+ iSFP’i

wi R, Kb F ASKA, (TR EE, B b = %fsh
TR, TES RN EE T,

5.1 B AB=2a.ﬁ1a,z‘;fJ
BEEN FRE P EREASE: &
® PHERMEEL CHAEL .

B EHEZFHME, YRTER,

SX =0, Fy—Fg+Psina=0 T
3Y =0, Fna+ Frxp— Peosa =0 s 11m
SMa(F) =0. 2aFng — P cosax =0
e Fa = fFxa, Fp = fFs
;g :r,=a+"gii tana

5.12 BH  d=500mm,a =5 mm, LR 55K E HEHR
REH f5=0.1;

R ALTERLEMN KRR
B SmTHME, RLERR,NE
2X >0, 2(FAC(BQ‘ o F'Mq,sina) >0

H Fp < fsFna
f#is fs > tane
E
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tana =

_b-a
2 7

J & )2 (4 -bsay

FUTEYE  b<d(- lfz) = 7,48
S

/’ '--.\ (F. F:
Vi AN 02
'f \‘ M A
' ' X

}\\”_J/[

0.4m—

@) M

- Fs
Fa ‘5' Fz
(c) §2

B512H 513
513 BR F, = F3,M = 160 N » m, [F5 5% i jq 1y 22
BRAY f5=0.2; ‘
R FF, BhEX, FE#ERL T EERE,
B RRRLTIERS, EWTHFSHWED), H
SMg(F) =0,
Fp+1-—Fy;+0.4=0
PR Fg << fsFny
fR15 Fs; < 0.5F,
BORETF, B8 (c), H
SMo(F) =0, M —0.2Fg —0.2Fg =0
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R Fey = Fs1 = Fsy, 18 F = F, 800N

5.14 B4 2R=0,0,=KD=DC=0,A =KL =
0,L =0.5m,0,B=0.75m,AC = O;D =1m,ED =0.25 m,
WMk SREANERRE fs=0.5, %3171 F=200N, #F#8
HAG;

Rk ERTHERLEMHSIAE.

S48
R R O4AB #,Z A (D),
i SMoi(F) =0, 0.5Fac—0.75F =0
B Fac = 300 N
BEWRE CDE ,Z/110B(c),H
SMp(F) =0, Fggcosa+*ED —Fe+ CD =0
SX =0, Fp — Fexcosa =0
R Fgx cosa = 600 N, Fp, = 600 N
B rmetEsEsh, 0 O,LK 50,D ZHmEd).(e), &
BlH
SMg(F) = 0, Fy; » O,L — Fyg cosa0,K = 0
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EMOI(F) = 0. FD, » O;D - F\i’l %O]D =0

f#is Fv2=1200N, Fy, = 1200 N
BEMRER,ZHOMEM),BY Fs, = fsFwu, Fg

SfsFn2

BBl Mgz = SMo(F) = F R + F&,R = 300 N+ m

5.15 BH FEP =120 N, zfi_mw 30mm
5 REEERE 6 =0.5;

R BEBEEFNENORT b,

B RRERNALLFEER <

&, Wk E () T&, F =P, ; ;
BEREHTRML(E D)), i
B SMo(F) = 0,148 Fsy = Fgp 250mm

BHIY =0, P-Fy -Fg =0

F\LI‘

(b)

5. 15H
EX——-O, F.‘VA_FND:O

FA P
& FSA:FSD=?:F.\EA=FND

BETR M AGB , A (c),
i} SM(F) =0, 95F+30F,—bFyy =0
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220Fs4

@ b=

Fna
EATHEEHERNG Fsa < fsFa
B IR A5 b << 110 mm

et T RUBFSE — S Ha i GCED (B(d)), B tana = ;’% :
ERTH®, A tana < tang = fs , HILAERERT b,

5.16 BA A AERMIEKRTWE(a)FR;
R C.FRLHEERENER ATREEY,

F F
F% Fn IP Fa %
7 7
©)
R [
| iRk mEG), A
F=P

EERRTA O, WED),#
FOA = FOD =F=P
BERREY, ZAWME (), AR H TR, 77
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Fsy = Fg =
BIEHEMAT ABC (A(d)), H

ZMB(F) =0, lSOFN'] + 200F5-1 — GOOFAO =0
UREWATROEZE Fo < foFw, 818 f5>0.15

l\)l"‘U

517 Bl M, =40N-m, ADFS5EGEREHZEL S
= 0.3, BEH NI,

K ERETENAEE M TR,

Bs517H

B & Mc = Mc B}, BC #75 AD #FBIH & 4 ¥ B 6t #63h,
BHZAWAE ). (b), 255

SMu(F) =0, Fy;*AB-M, =0

SMc(F) =0, Mg — Fyl sin60" — Fg, ! cos60 = 0
R, Fs = fsFw BB Mo =70.39 N+ m

[F#, 8 Mc = M, B, BC#F5AD #F B & 4 et 5430,

EMA(F)=0,F_\;2'AB—MA=O
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SMq(F) = 0, Fal cos60 + M — Fapl sin60 = 0
K1, Foy = foFan, 18 Mg =49.61 N+ m
A rHEAERE. B 4961 N - m<<M:-<70.39N'm

Dy

518 BA OA =1,a8, ¢ MO,
fs, B tanf > fs = tang, IR [p\fr D
M; | \\\

R HUHZE R4 8 T4 ) )

F m{E, ’7,’1777‘/??;77,

B @F=F i, B5REHE ‘
iiﬁﬂ&ﬁﬁ};ﬁ OA # (B (a)), Ff E n A
EMO(F) = O’ ‘F\f1 o iF.'\:'

M = Fagl cosfl =0 (=) (b (©

st g (E (b)), A Ll
X =0, Fgysinf — Fycosa + Fgy =0
Y =0, FN1—'FBACOSQ"‘FISiDG =0
AP  Fsi = fsFni» fs = tang

B _ _Msin(6+ ¢)
i Fl_lcosﬂcos(a+gp)

BiZF = F 6 B EEmAZE); N ER(EGC),F
32X =0, Fgasind— Fycosa - F5; =0
ZYIO, Ew*mesﬂ—Fzsina=0
R Fs; = fsFn2+ fs = tang

H(x) ARY,#E  Fp = li\gs;h(:g:(;?)gﬁ)

H F,<F<F
” M sin(8 — @) M sin(f + ¢)
& 1 cos8 cosla ~ @) ST S Toost cosla + @)
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WEER OA AR RRBFy 25, FIABREANES,
RAULMT SRR AEN T, BEA T —iR,

519 EH P=15kN, RIHEBENERLER Jd = 600
mim;

RORERIRET A =80 mm MEBY , EFINATFEREY
HEERIEFHRAITER NS EREER,

As5.19H
B RIREEREERY, 2505 KT H R, MR
HER— A% (E(b), 2 EZ N B ), H
2X =0, Fypcosa— Fgg =0
2Y =0, Fxg— P+ Fyysina =0
SMp(F) =0, 1.2P —2.4Fy, sina — 0.3Fy, cose = 0

300 — 80
300
g Fsg = 6.224 kN, Fag = 8.278 kN

B, AEERAITE N Fe < fsFg, A8 f0.752
BRESVATFERNABZEIM ERZHME(),H
SMo(F) =0, M- FgR =0
B ' M=187kN'm

X sing =

520 EA HMEYRSHEEMERERE fc =0.4;
R HREEA « FEMKE, WhENT EHEE SRR
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Bt & 4B, 1K a H5b HIRF
B RYLEP. EHZHENR

HnE, &
SM,(F) = 0, Psina § — Poosa 2 =0

@18 aﬁ = e

R B S R R 0 &R

a=¢, Hl tane = tang = fs
mig L = f. @B 5 =04a

5.21 Bl HEAE P =200 kN, 581 BRI s

=0.2,b=1m,h =2m,a=18m,a = 20 ;
K BAETHENY ENER,
2

Es5.20E
B NAREEFAEEL . TRHASEEA DR,
# Fr %K, IS TRE LR, 48 B A8 s RA KK
i, ZhMEGE), N
Fs1 = fsFi
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32X =0, Frcos30 — Psin20 - Fg; = 0
2Y =0, Frsin30 — P c0s20 + Fy; = 0
MG EY E MER Pp, = Fr = 109.7 kN
REKEESE B Sm L83, MARNYER B MmE(a)
MEBLPTR, B
IMg(F) =0,

Psinzo'%Jerszo'%—aFTcosso' =0

BRLMEY EMER  Pp, = 104.2 kN ,H Pp, < Py, BRI
EREWRELS B S| L85,
#F Fr8UN BEAETRE TR H S8 E, S e &g T
#.ZHWE®D), N
Fs; = fsFnn
32X =0, Frcos30 — Psin20 + Fs, = 0
23Y =0, Frsin30 — P c0s20 + Fay = 0
BEBWNEY EMNER Py = Fr = 40.21 kN
BERAENES H AR TEE,NENYER A5 NE
(b)) B R B R , T ey
b

SMy(F) =0, P sin20 % - P cos20’ & + 5Fp sin 30°

— aFr cos30 = 0
BRUNENEMNER Py, =Fr=—-24.12kN., BEFHH
Fr ARTRER 0, BT AR KR Al 48 1 B0,
M, A TENEY ENERE N
40.21 kN <C Pp < 104.2 kN

5.22 B YHEEP=1kN,A=1.2m,a = 0.9 m, Fit
RIER T SRR, R SRR BB RER fo = 0.3 ;2
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BRI, ATHE AR

R O(DEER A TR, Q)ERRE B Ak, G)FiR
HAREAMNELEBIINKTF F HRNME, FREEL=

HR T LEEAEHE,

B WA, B EE R AR, MEE,F

SMg(F) = 0, Fh—P%+aFm=O (1)
SY =0, Fuy+Fax—P=0 )
X =0, Fo#Fu=F=0 (3)
AP Fa=fsFna, Fss= fsFns
Bl Fa=%5-2F (4
Fao=L+2F  (5) =

F=fP =03kN
HR BES,. % A RN H
VAR EEBS,XE B HY
TEHIE,F

Fgg =0, F =Fsn = fsFna ;jﬂ
AKX (4),1%3 F = 0.107 kN
&R A%Y.5%BA%Y, A
SAERE R A BT, XA A B Y
TERHIZE, A

Fsa =0, F=Fg=

RAK (5),8 F = 0.25 kN

MEAREHBRNRER Fy =0,

Fs

; Fa
I, 7

fH a/x a/2 Aﬁ.‘J

Bs5.22H

fsFng

RULAAEA N F

SMg(F)=0, Fh-P% =0

w18 F =0.375 kN

2
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R =FERRBH FER/DNTHE.FFUERSEE.

523 BA HEESE P.¥8H - FEFHH,q = 45,

AB=BD,h1F=P,E.BUHBEEREYN=0.3;

R REEEa)Fn B RFR LR IEBE M M R/MI.

g AN
X
Fi, /.r F
= D
BI F ;
Fy (a) (b
RE5.23

& SWHE ABD F.%HmE(a),h
SMy(F) =0, F-AD-Fxpg+AB =0
s Fxg = 2P
BEREE, REVFE,ZH0E D), WE
32X =0, Fag sind5 — Fgg cosd5 — Fgg = 0
3Y =0, - Fxg codS ~ Fgsind5 — P+ Fag = 0
SMo(F) =0, M + rFgg = rFgg = 0
B E REBBERBHRE, WE Fg = fiF
B iR 18 M = 0.212Pr
Fsg = 0.5384P < fsF\g = 0.6 P({Bi% L)
# B RARBRABIRE, M Fg = fiFw
B (1).(2).(3).(5), %8
M = 0.317Pr, Fxg = 0.8P
Fsg = 0.2828P > foFng(IREARIL)

(1)
(2)
(3)
(4)

(5)

XULB] B A WRESET E L 2EIERRE, MM, = 0.212Pr
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5.2 BH P, = lﬂ
300 N,Pg = 600 N, C.D
SR BRI A B K S % il %
=0.3,f=0.5,F%&E . ¢ ™\
SHEER ; ] E
K EBRESBMAKTA /
F Bgﬁjj\ﬁo Y :.;-///9 //’; ’//
B ETRYR A, m @
B (a),#8 Fne = Pa .24
BRART, HERR
% R ,ZHWE(), R T4,

SX=0,F-Fg-Fgp=0 (1)
Y =0, F\p-Ps- Fnc =0 2)
SMp(F) =0, RFsc - RFgp = 0 (3)
® C meBmFRE, N
Fsc = fsiFnxc = fsitPa = 90N (4)
s F = 180 N, Fyxp = 900N

Fsp = 90N < fs2Fap = 450 N(fR#R L)
FHE D BEEERRE, MR
Fsp = f2Fp (5)
B (1).(2).(3).(5) &=, #%E F =900 N
Fsc = 450N > f51Fne = SON(REA L)
BEER C.D WAREBIEREIRE, MEFH
SMg(F) # O(fB A AL )
XL E,EER=FHITENERRE D, REF —FHEREIEAR
S, A AR EART RN B B Fyy = 180 No
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525 BEH REP, =196 N,KEREP, = 343N,R =
0.3m,r =0.1m, AN P; = 254 N,RE R 5 AB R E
BERRBAINN 5 =0.4,f5 =0.2;

R DIBHERBERKKT N F #&/DME

2m

b
=]

Z p 'wQ;'ﬁ..
(a)
H5.25H
R e AB B, ZAHWAE(a),
i SMA(F) =0, 3Fy—2(P3+P,)=0
s Fyi = 300N
EEMRLREE(E®D), BHET4E, N
35X =0, F-F5-Fs=0 (1)
3Y =0, Fy—P,—-Fny =0 (2)
SMc(F) =0, rFs;+rF-RFs =0 (3)
® E AREERRE,
f Fsi = faiFvi = 120N (4)
@5 F = 240N, Fy; = 643 N

Fg; = 120N < fo;Fny = 128.6 N (fBR¥ERaL)
XU, D SATREEAEIER BEPRE, D.EFWAtLTRS
[ i 3k B i AR, BT LA
Fon = 240N

5.26 B P, =500N,P,=100"N,r =50 mm,R =
100 mm; A E PiALE) FREEB R B BN o, = 0.5, fea = 0.2
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R RETHEEDER CHERP HEKE.
R BRERETH WM. F

SX =0, Feoosa — Fy + F; = 0 (1)

SY =0, Fcsina— P+ Fyz =0 (2)
SMe(F) =0, — Fo(R + R cosa) + Fi(R + ) =0 (3)

X9 AH X =0, F-Fg =0 (4)
2Y =0, Fyw-P =0 (5)

SR EERES, ER

1T R A BE RS W
Fs1 = fsiFn (6)

WRi3 Feo=208N, Fg =
B.6N< foFw=175N g
Bt RBRINHELAE |
T#’.

BEREMENETE, 98

A AR A

Fs; = faaFna  (7) H5.26
B (1).(2).(4).(5) (&
£, RB

Fc . 3846 N, F51 > fSlFV1(@'&$ﬁij‘L)
Bk A EARETH. Bit, 2REFENYE CHERP
B AE Fo=P=208N

527 EF HBESBEREIMGERAN = 0.5, 884
HEARI, Rl (a) i
R NAERELTLHIN .« AUKRTE L NASK,
B AHMRRAL S, BN A, ERRNZ HES,
R avgﬁgo
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Ep tana < tang,, = fs

4
/2 L?
ﬁﬁ tana :'\/l L 2
E ]
2 g
Fr
TR, L < 0.5, BAER
5 %(1 Hs.27H
AlNEELHS, WE  0.5< % < 0.559

5.28 BA BESWRGENSEEREHN =01,
BREERT;
R RGNS o .

ANNNRANY SRR NN &
BT
3 a. \
| NNNNNNRNR Y SN,
FA_\F:
(a)
Bis.28
B ERZHWME D), EF Fr = Fry , #5486
H a<2¢p
B = = 2
P tane < tan2¢ = - A A8 <1125
= Js

EHRBITERE . TEEE (), BB AYH A
Fa1 < fFni, Fs < fF
23X =0, Fyxycosa+ Fgysina— Fy; =0
2Y =0, Fysina — Fg; cosa — Fg = 0
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FIHETRE o <<1125

529 EA HEREKEWRAD E
P,EX4m, A—FiHHHENER
BCX# ,AC=BC=AB=3m,i&
BT EAI R RA; %

R AB.CRAMWEHANK
ViR

L BC FFR — h#F. Bk

Z A, Eit B 5.29
es =30, @ =30
iz} SMa(F) = 0, 3Fgg cosgg — 2P cos60 = 0

2X =0, Frasingy — Frgsingg = 0
2Y =0, Fra cosps + Frapcospg ~ P =0
B on = 166
EBRBAH=ZNTFHELCXEREENZHERRE ¢4 o

5.30 EM N PHfe ,ATEEN A BREMHEER
BOh fs  HEEME R,

X FRERRTENSH FHE.

B BEEKZHWE)
2} SY =0, Fpa-P =0
we Fya =P

B F/ATF L BRAMAEZES(E(D)); Y FRTF,,#
B AMAEES(E ), 45EEA=MBME(). ()R
Rig Fy = P tan(a - @), F; = P tan(a + ¢)
FRERFTFEN I FHENN F<F<F

W& tang = fs,18 quQm

cose + fgsing cosa — fgsina
s S LRy SO CT Cwn I
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\] 9 A
\ p F Fol\a ¢
lp \ Ry
\
N Ay F
B \
Y] Fxi \Flﬂ (b) (d)
\
) 2
. e

530 M

531 ©H& P.R.r.PUEK
FHEBMA o

K OBISEEEE, BEE
hEERRERS.

B RMIZHWE,H
2X =0, Frsina—Fg=0
3Y =0, Fy+ Frcosa— P, =0
3Mo(F) =0, Frr—-FsR+M=0 H5.31H
A Fr=FE;
f#1% Fs = P;sina, Fy=P; - P;cosa, M = P,(R sina — r)

5.32 Ef P.R.F,BER¥ S RFLTHHENERE
B R8RS
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