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Arches support their loads in compression.
(a) (b)

Cables support their loads in tension.
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pinned

Frame members are subjected to
internal axial, shear, and moment loadings.

pinned

Fig. 1-7
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Hurricane winds caused this damage to a condominium in
Miami, Florida.
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Excessive snow and ice loadings act on this
roof.
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TABLE 2-1 Supports for Coplanar Structures

Type of Connection Idealized Symbol

(1) y‘\lxght cable
= A

weightless link

Number of Unknowns

One unknown. The reaction is a
force that acts in the direction
of the cable or link.

rollers

ﬁ

One unknown. The reaction is a
force that acts perpendicular to
the surface at the point of contact.

rocker

One unknown. The reaction is a

force that acts perpendicular to
the surface at the point of contact

(3)
smooth contacting surface
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B ﬁ

smooth pin-connected collar

One unknown. The reaction is a
force that acts perpendicular to
the surface at the point of contact.

(5) . 0

smooth pin or hinge

Two unknowns. The reactions are
two force components.

(6)
= =

Two unknowns. The reactions
are a force and a moment.

slider -
g‘:
fixed-connected collar
(7) F,
1 Mf 4 Three unknowns. The reactions are
B ) — F = ) the moment and the two force
= \ components.

fixed support
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5.n=1,5>3(1) Statically indeterminate to the second degree

(a)

Jn=123=31) Statically determinate



Py

deola
o)liaJl

PARARA LTI UTY,

Statically determinate

s e =ty

r=10,n = 3,10 > 3(3) Statically indeterminate to the first degree
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r=Tn=27>6

Statically indeterminate to the first

degree 1N
(a)



(b)

[

o)liall

r=.9,ﬂ=3,9=.9$ —
Statically determinate Ans. i

r=1ﬂ,ﬂ=2.1u:"ﬁ¢
Statically indeterminate to the fourth
degree Ans.
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Statcally determinate Ans
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r=%9 n=231 4Y>h
Statically indeterminate to the
third degree Arns
(a) (a)
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r=9n=2,9 > 6,
Statically indeterminate to the
third degree Ans.

(a)
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r = 18, n =

B <2

N =

3, 15

- g

Statically indeterminate to the

ninth degree

(b)

AArrs.
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r=9n=1,9 > 3,
Statically indeterminate to the
sixth degree Ans.

(This frame has no closed loops.)

- G b -d

I g
r=18,n = 4,18 > 12,

Statically indeterminate to the
sixth degree Ans.

(c)
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S3F. =0 A -60cs6°=0 A =300k
(+3My =0 ~60sin60°(10) + 60cos 60°(1) + B,(14) - 50=0 B, =385k

+13F, =0, -60sin60° + 385+ A, =0 A, =134k

https://manara.edu.sy/


https://manara.edu.sy/

Py

djliall

R, T

. ( ‘4\3 Qgg.'&')A Jasll e me‘ S99y Q\.gSJA gLuo ‘,13.‘]41‘ : (6) 1 (S

15kN/m

L (10 kN/m)(12 m) = 60 kN
T 60 kN
al() kKN/m -
A -i

A__ | Yool p-1-TTz==
12m | L
-lé:t~‘4—4 m 4]
(a) ~—6m

https://manara.edu.sy/


https://manara.edu.sy/

L7y

Al cottd] Il 03 o MW‘Mb S i ¢ el ozl s
c gagaally LAY cnalmi¥l 38 Auiall 48y aied Jaill 5y Sy 1 Jualme BMLA Aadidl dic
cdad) Olh9d piey Az903e e
: o3ledl ¥ alas
LSF, =0 A, =0
+12F,=0; A,—60-60=0 A, =120kN
(+3SM, =0; —60(4) — 60(6) + M, =0 M, = 600kN-m

https://manara.edu.sy/


https://manara.edu.sy/

[

0)liaJl

sl o -3V T (oA | é@‘ acall Jlas¥ 393y wlue wgllall: (7) 1
(&hichugiw)gj:ﬁnl‘.pg B wicgdulidadnisdlngA e

B
i 3500 4 3N
500 Ib/ft § A ft ™
HHHHH 4 ft :_ _____ & _____ : B
TA —— A, » =\ /
gt ! 3 ft — _13.5 ft —fo—— 6.5 ft ——
? ’ (b)

https://manara.edu.sy/


https://manara.edu.sy/

Dy

Jlaial o3 du  aall pmdl el dalasen 6y

b JSad! tw iyl | lalases

Jaill 5y Buisg S pas B &yl ) Juadll wicg o Jaddl o) oS yas A e colidl Juaslll

] Fr oY Eb_w uL" El,g.bj.c.t-

il Jgo o3l gl Walae i « cidelaie caiiSye JI NB 5gall Jlows g)’\}ﬁ\ =¥ slas

FIMy =0 =3500035) + (2)Ng(d) + (3)N5(10) = 0
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+HSF, =0 A, - 3500+ 3(13815) =0 4,=270k
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6)lial TWO FORCES MEMBER jiaic 3529 dlasdle pe allud| S

B Y c, Z:Fx= 0, FAB .cos60—-Cx =0,(1)

6l ;‘]_ ) . i
i f cm—r— <{Mm— C

ZFy=0,|=> FAB .sin 60 + Cy — 2000 = 0, (2)

y z Mc =0, FAB .sin 60(4m) + 2000(2m) = 0, (3)

(b}

FAB = 1154.7N ,Cx = 577N ,Cy = 1000N
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2000 N :AB ,.44.3.1.”

B, l t i,
P S zFx: 0,5 Ax — Bx =0,(1)

/:1 . 2Fy=0,|=>Ay—By =0,(2)

LA

z MA =0, Bx (3sin 60m) — By(3cos60m) = 0(3)
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2Fx= O,—Bx—Cx =0 (1)

ZFy= 0,By+Cy—2000 =0(2)

2 Mc =0, 20002m) — By(4m) =0 (3)

By = 1000N .BX =577N
Cx =577N .CY =1000N
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Segment BC:

(+=Mc = 0; —6000 + B,(15) = 0 B, = 400 lb
 T=ZF, = 0; 400 1 C, =0 C, = 4001b
L SF, =0; B, =0

Segment AB:

(+=M,4 = 0; M 4 — 8000(10) + 400(20) = 0

My = 720k -ft
+1T2F, — 0; A, — 8000 + 400 — 0 A, — 7.60k
B SF, = 0: A, —0=0 A, =0
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Member BC:

(+EMc=0; —By(2) +6(1) =0 B, = 3kN
Member AB:

(+=M,=0; —8(2) —3(2) + B,(1.5) =0 B, = 14.7kN
L3F, =0, A, +32(8)—-147=0 A, = 9.87 kN
+12F,=0; A,—%8)—-3=0 A, = 940 kN
Member BC:

BEF.=0: 147 -€C. =0 C, = 14.7kN
+12F,=0; 3—6+C,=0 C. = 3kN
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