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Spafe Trusses: A space truss consist of members joint together at their ends to form a
stable three dimensional structure. Tetrahedron is the simplest form of space truss as
shown below. A simple space truss can be built from the basic tetrahedral element by

three additional members and a joint, and continuing in this manner to form a system of
multi-connected tetrahedrons.
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of a space truss mav be treated as axial force member (as two force







Tvpical diagram of space truss.

Assumptions of Analvsis:

The members of a space truss mav be treated as axial force member (as two force
member in plan truss) and connected bv ball and socket jni;lis.

The force applied at joint only.

The weight of members can be neglected (or transfer to the joint).

Welded or bolted connections of the members intersect at a common point(Jeint is
assumed to be fixed end moment free condition).



Methods
Method of Joints

Three equilibrium equ;I-Iinns are applied in each joint to determine bar forces.

> F=0, Y Fy=0, Y F=0,

Method of Sections

To method of sections, a rngid segment of the truss can be isolate bv pass a surfac
through not more than six members. Such isolated portion 1s a free body in equilibriu
under the action of bar forces, applied forces and support reactions. In case of method «
section of three dimensional space trusses, six independent equations of static can t
written as follows:

Y E=0, Y F=0, Y E=0, YM=0, Y M=0, Y M=0
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Methods

Method of Joints
Three equilibrium equations are applied in each joint to determine bar forces.

7 =4:r,I Y =0, Y E=0,

Method of Sections

To method of sections, a ngid segment of the truss can be isolate by pass a surface
through not more than six members. Such iseolated portion is a free body in equilibrium
under the action of bar forces, applied forces and support reactions. In case of method of
section of three dimensional space trusses. six independent equations of static can be
written as follows:

D Fym0y D Fym0, Y Fm0, D My=0, JMy=0, 3 M;=0

A necessary (although not sufficient) condition for statical determination of three
dimensional truss with respect to both inner and outer forces is that the total number of
bars plus the total number of independent reaction components shall equal three times the
number of joints.
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Methods

Method of Joints
Three equilibrium equations are applied in each joint to determine bar forces.

Y E=0, YF=0, JF=0,

Method of Sections
To method of sections, a ngid segment of the truss can be isolate by pass a surface
through not more than six members. Such isolated portion is a free body in equilibnum
under the action of bar forces, applied forces and support reactions. In case of method of

section of three dimensional space trusses, six independent equations of static can be
written as follows:

YE=0, S F=0, TE=0, TM-0, TM-0, FTM-0

A necessary (although not sufficient) condition for statical determination of three
dimensional truss with respect to both inner and outer forces is that the total number of
bars plus the total number of independent reaction components shall equal three times the
number of joints.

In general
btr<3n.thestuctureisgnst>bleg o o o © © ® o
b +r=3n, the structure is statically determinate.




3. Find force in bar EC, CF and BE.
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Faragraph ful Styles

The space truss is shown below. Determine nature and magnitude of force in ea
member. (i) F=[-500i+ 600j + 400k] and (ii) F=[ 600i+ 450j - 750k]
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R“:
Member Projection length
X y z

ad | E 10 3 11.38
bd 0 10 3 10.44
cd ) 10 3 1158
ab 3 0 b 7.81
bec 3 0 b 7.81
ac 10 0 0 10.00
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Member Projection length x-slope
X ¥ z

ad 3 10 3 11.58 0.4518
bd 0 10 3 10.44 0
cd ” 10 3 11.58 0.4518 0.8636 0.2591
ab X 0 6 7.81 0.6402 0 0.7682
be > 0 6 7.81 0.6402 0 0.7682
ac 10 0 0 10.00 1.00 0 0

For entire structure

Zi'lfff=ﬂ;, I — Rpy =0

Zﬂff=ﬂ; — 10*10 - (R, )(10) = 0; — Ry =+10kN (1)

2K =9s — Rge+ Riy + Re, = 0; — Ry =-10kN (1)

>F, =0; = 10-Ry=0; — Ry =+10 kN (—)

2. M =0; — -10(3) — R(10)=0 — R.=-3kN (|)

2 5 =0; — R R =0 0 o o —wluze 0K (])
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Praojection Slogpg
hMember X v z SumiSg) | Length X ¥ z

ab 2 8 2 72| B.485 | 0.236 | 0.943 | 0.236

ac & 8 2 104 | 10438 | o.5ag | 0.72a | 0196

ae 6 8 4 116 | 10.770 | 0.557 | 0.743 | 0.371

ae 2 8 4 g4 | 9165 | 0.218 | 0.873 | p.a36

be 8 0 0 64| E.000 | 1.000] D.000 | D.000

cd 0 L 6 36| 6.000 | 0.000| 0.000 | 1.000

de 8 0 0 54| &.000 | 1.000 | n.0o0 | p.0o0

gh ] ] 5. @ @] 9.000%0.0008 o.08 | 1.8 J_I
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Projection

Member x ¥ z Sum({Sq) | Length X
ab 2 g 2 72| 8485 0.236
ac 6 8 2 104 | 2018 | 0.588
ad 6 8 4 116 | 10.770 | 0.557
ae 2 8 4 gs| 9.165| 0.718
be 8 0 0 64| 8.000 | 1.000
cd 0 0 6 36| 6.000 | D.000
de 8 0 0 64| 8.000 | 1.000
i - D g & _lg 3615000 [ 000
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At Joint c.
> F, =F,, +F, =0, F,, =—(0.588)*(10.20) =—6.0 kN (c)

At Joint e,
F}_ =R,}_ + Fm:_. =+4+0873F, =0; F_ =—4.58kN(c)

> F,=F, +F,, =F, +0436—4.58) =0, F, =+2.0kN()
Y F, =F, +F, =F, +0.2184.58)=0, F, =+1.0kN(?)

Free the joints b and d to obtain other non forces
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3. Find force im bar EC, CF and BE.

I -

B

25m

Im Im ! 5000 N

B, 0N

B‘l}/ £
U ) e ' e o :7&\- o o J

Tarif uddin Ahmed's screen s

Lm A T 4




I W W [ 1 . i - I [ W " ] W W W E - - . [ -

ce iil bar F:C, CF and BE:“

B




Font "- Paragraph Al Styles

Method of joint AN

At Joint &

Zﬂz—%ﬁ.&"—ﬁﬂ:ﬂ; GD = —0.604GE : GD=-471738N(c)
AT+ 2.5

3 F,=- %GE +5000=0; GE =200015.25N(); GE=+7810.24 N (1)

Zﬂzf?Fzﬂ; GF =0 GF =0
At Joint T
3 3
A e BF L OF 4 e DF =1 CF =0
2 N3 +250 422 NS

25— 2'5: =EF —3000=0; EF =+1200/1925N(f)
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Method of joint
At Joint G

S F,=-———GE-GD=0: GD=-0604GE: GD=-471738N(c)

J3*+ 2.5

ZF =—%GE +5000=0; GE=2000~15.25N(t): GE=+T7810.24N(1)

YE=GF=0 GF=) GF=0
At Joint F

3 3
2 i gl I ol 0 e o

25

Y F,=——"___FF-3000=0; EF=+1200+19.25¥ (8)
JE +2.5 +2 o B MBS BEEE B B Bn B

Eu—- _3' bl E T T o e} el T ¥ s s owr




Method of joint
At Joint G

=GE -GD=0; GD=-0.604GE GD=-471738N(c)

3
g
25 s

S F,=- 25 ar a0 = 0: GE =2000,415.25N(t); GE=+7810.24N (D)

3.905
1

At Joint F

5" F, = e EF + CF + =g DF =0 CF =0
A3 25 42 A

25 = Ha _EF —3000=0; EF =+12004/19.25N (t)
J32 2.5 +22

Fah - E, =EF + J;DF+FG=EI; DF = -1200 413N
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- - 1 5000 N
Method of joing u 3000 N
At Joint G
3
F=—-——"ououGE-GD=0; GD=-0.604GE; GD=-471738N(c)
2 M35+ 2.5°
Y. F,=- 3:’;5 E+5000=0; GE =2000415.25N(t); GE=+7810.24N(1)
> F=GF=0; GF=0 GF=0
At Joint F
3 3
b= bF + OF + —=—=DF =0 CF =0
Z w.f'3‘+ 2.5 +42° e o
2. s EF —3000=0;, EF =+1200419.25N (t)

' 25 12

2 2
§£- - = 5
2 Cinssy P

DF+ FG=0; DF=-1200+13N
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Method of joint o 000N o
At Joint G
Y F,=-—>_GE-GD=0; GD=—0.604GE; GD=-471738 N (c)
NP g2s

Y F,=- %GE +5000=0; GE =2000,15.25N (t):  GE=+7810.24 N (1)

Y>F.=GF=0; GF=0 GF=0
At Joint F
3 3
i = — FF+CF+— DE ={x CF =0
2 JPiigsiind @ e » w5 8 W 8 8

Saving AutoRecovery file ¢e3111.3d; —



Paragraph
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> F=GF=0; GF=0

At Joint F

S
Z‘F_'; o
NE-

3

4 ' I 3

S LR CF =0

N3 +2.58 + 22

J3t+2°

2.5
.J s s EEF—EEII]CI =0; EF =+1200+1925N (t)
LB Y L
2 2

*urSE LS

o e | FGI::U; DF = 1200 /13N
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Fant [ Paragraph ] slyles

. E 1 s
AtjointE =
h 3
NF =— :
i_z N3 +2.50 427
 BE-____ 3 ___CE-0; BRE=2200N()
I ~3*+2.5% +2° : |
-
Y F, = : —_CE 4 (EF =+1200419.25)= 0; CE =—1200419.25N
V3t +2.58 420 N3 +252 422
S F,=— 1‘51 = (EF =1200419.25) + —= ”ﬁ (CE = -1200/19.25) +
L e L gE e
-q
E—{EG 2000+15.25)+ ED =0; ED =—5000 N(¢)
A9% 40 52
Method of Sections
L L L !J L L L L L
T E
Sawing duite — EEEEE ]



| Il | | |

| Griincs * Thumbnails * i Eﬁ'u Pages B b A Synchronous Soalling - ==xi
COutline Draft Zoom 1% Hew Amange Split Switch bAacros

|_| Message Bar = Page Wiath || wingow Al <14 Reset Windaw Fosttion |y =
ShawHids Zaam Wi

At joint A
R
: W37 +3% 4+ 3
3

AE-0=0; AE=0;

9)-@8-0 AB=+BN(® © ®
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3

F, = AE-0=0; AE=0; N
z -u'r.'i'+3‘ +3 i
YF, =8+——>___(AE=0)-AB=0; AB=+8kNG);
e L
Y F, = 31 _(4E=0)-AC=0; AB=0;
At joi 11;3 et i
oin ¥
j : b
Y F,=———BE-0=0; BE=0; 1
3 +3 AB X
3 T
S F, =- BC—(AB=8)=0: BC =ABJ2 =-8J2 IN(¢): Bp BE
: ;31+33 BC
S F =3 (BC=-8y2)-BD-——_(BE=0)-4=0, BD=-+kN()
= 43 +3? /32 +3°

From equilibrium equations at joint D,
DC=0, BE =0,

From equilibrium equations at joint C, CE=0,
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Determine the force developed in each mem ber of The space truss and state i
the members are in tension or compression. The crate has a weight of 150 Ik

(Hibbeler p. 303)
oy ]
[ ;._'J_,.--""
n; bpl|l.-
P 6 it
o
-~ 6 it & D
B‘: - f'_. 1
6 ft !E!*
i | ey
A 150 Ib
il
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i ¥ |
x 2 E ;s
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At Joint A

3 3
F,=—m———si AD ———AC=0; AD=AC
2h VY e’ SVEta 8 8 8




Determine the force in member of the space truss and state if the member ar
in tension or compression. The truss is supported by ball and socket joint a
A, B, C, and D. (Hibbler- p. 303)

Tiatarmina the farere 1im mamhear nf the enace trnce and ctate if the mamhar ara




i

AH';
At Joint 4
N 3 3 AC
Fo=_— _AD-__—__AC=0; AD=AC
3% +4° B 42 ’ .5 5 ‘
4 4 2
K= AD+ _ 4dC+4B =0
2D Bowiit Bra e :
Y F. =,43%—1:=n; AB =2.4./20 =12.92 kN(r) e
i ® 5 B &5 B 8 B 8 B
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The space truss is shown below, Determine nature and magnitude of force in each
member. (i) F=[=500i + 600j + 400k] and (ii) F = [ 600i + 450j - 750k]

L ] L ] L ] L ] L ] L ] ] L ]
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At Joint c.
Z‘Fx =F, +F, =0, F, =—(0.588)*(10.20)= 6.0 kN{¢c)

5
&
? s

At Joint e,
ZFF =R, +F,, =+4+0873F_, =0, F_,=—4.58&N(c)

N F,=F,+F, =F,+0436(-458) =0; F, =+20kN(2)
S F =Fy+F,, =F,+0218(-458) =0, F, =+1.0kN(z)|

iﬂ?“%“

FE‘

&

Free the joints b and d to obtain other non forces




