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Truss: A truss represents a structural system that distributes loads to supports through a linear

arrangement of various-sized members in patterns of planar triangles.

A Rigid Structure made up of collection of straight members, where all joints are pinned.

Since all joints are pinned, the members cannot carry bending moments, they can only carry axial loads.
Each member has to be in equilibrium, Forces acting at each end of the member must be equal and opposite.
Each member is either in tension or compression.
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For typical gravity loading:

(tension=red compression=blue)

Top chords are in compression
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Bottom chords are in tension

Diagonals down toward center
are in tension (usually)

Diagonals up toward center are
in compression (usually)
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Example of Bridge Truss



FOPmUIGS: Example: 7. Truss Systems =

Find the internal forces in members: A, B, C, D, E, F and
G.

e End Reactions:
1o ZM = O pATASET:1 E3 B3

Length B BFT
- Length D 14 FT
o ZFY - O Length E 6FT
Length G 6FT
Load P1 500 LBS
Load P2 150 LBS

e Horizontal and vertical forces in members:

Question Your Response
- End reaction R1 (positive is upward) 395 LBS 395 LBS
o YFx=0
End reaction R2 (positive is upward) 255 LBS 255 LBS
- Horizontal component of force in member A
ZFY - O (absolute value) S35A8S FBILES

Vertical component of force in member A

Slope is proportional to the forces; (absolute vaue) - -

Total axial force in member A (absolute value) 558.61 LBS 558.614 LBS

cv/ch = G/E Sign for member A (1 for tension or -1 for A (Tor-1) a (Lor-

compression)
Total axlal force in member B (absolute value) 255 LBS 255 LBS

Sign for member B (1 for tension or -1 for
compression)

Horizontal component of force in member C

o O O

-1 (1or-1) -1 (1or-

. . 255 LBS 255 LBS
e Total axial force in member: (backie v
Vertical component of force In member C 255 LBS 255 LBS
o F - J‘F 2 +F 2 (absolute value) <
- x Y Total axial force in member C (absolute value) 360.62 LBS 360.624 LBS
Sign for member € (1 for tension or -1 for
compression) 1 {(1or-1) 1(1or
Total axial force in member D (absolute value) 395 LBS 395 LBS
Sign for member D (1 for tension or -1 for
PY Si ns. compression) 1(1or-1) 1(1or-
g * Total axial force in member E (absolute value) 255 LBS 255 LBS
: . Sign for member E (1 for tension or -1 for
o TOp ChOf‘dS are in COI’\'\pI"CSSIOﬂ compression) 1(or-1 Ti(vor-
. . Harizontal component of force in member F 140 LBS 140 LBS
o Bottom Chords are in Tension (absolte vale]
Vertical component of force in member F 105 LBS 105 LBS
. (absolute value)
© Usua' IY' Dlagonals down Towar‘ds Cen‘rer‘ ar‘e Total axlal force in member F (absolute value) 175 LBS 175 LBS
. : Sign for member F (1 for tension or -1 for
n TenSIOH ~~ compression) -1 (1or-1) -1 (10r-1)
. . Total axial force in member G (absolute value) 105 LBS 105 LBS
O D'agonals Up TOWGr‘dS Cen.rer‘ Gr'e In Sign for member G (1 for tension or -1 for 1 (1or-1) 1(1or-1)

compression)

compression

Current Score: 110/110




Problem Set 07

Logged in as: Vishakha Bagarao

7. Truss Systems

Find the internal forces in members: A, B, C, D, E, F and

paTAsET:1 E3 B3 B J’ B — L

Length B BFT 6 o /\ 8' o
= i 1 * I
Lu!as!PI 500 LBS / \ 6. q \
Load P2 150 LBS
YA N

Question Your Response
End reaction R1 (positive is upward) 395 LBS 395 LS
End reaction R2 (positive is upward) 255 LBS 255 LBS

Horizontal component of force in member A 395 LBS 395 LBS ’RL (RQ_

(absolute value)

Vertical component of force in member A
(absolute value)

Total axial force in member A (absolute value) 558.61 LBS 558.614 LBS

395 LBS 395 LBS

Sign for member A (1 for tension or -1 for
compression) 1 (1or-1) 4 (or-

Total axial force in member B (absolute value) 255 LBS 255 LBS ®41-9., Eﬂ d wacBon Ra y Ro

Sign for member B (1 for tension or -1 for
compression) A (or-1) 1 (1or-

Horizontal companent of force in member C 295185 Ses s

(absolute value)
Vertical component of force In member C

i EMp, = Py (D-8)+P (D) — Ra(n+E)

Total axial force in member C (absolute value) 360.62 LBS 360.624 LBS
Sign for member € (1 for tension or -1 for

el 1 @or-1) 1(1or 5 O = sD0(\4-8) ¥ \SO\W) - Ry Q14 +6)

Total axial force in member D (absolute value) 395 LBS 395LBS

?;gmnggsrgir;;bevbﬁ for tension or -1 for 1 (Tor-1) 1(10r- RL = qboc 6) + ‘w G"‘) ‘- qu- _&
| el —

Total axial force in member E (absolute value) 255 LBS 255 LBS

Sign for member E (1 for tension or -1 for
compression) 1(1or-1) 1(1or- 26

Horizontal component of force in member F

(absolute value) Lo 191

C.€nd reackan Ra = 25T WS,

Vertical component of force in member F
(absolute value)

Total axlal force in member F (absolute value) 175 LBS 175 LBS

105 LBS 105 LBS

Sign for member F (1 for tension or -1 for
compression)

Total axial force in member G (absolute value) 105 LBS 105 LBS 2.F\-\ = R\ e R e D, '\' Rl
<

A (1or-1) -1 (1or-

Sign for member G (1 for tension or -1 for 1 (1or-1) 1 (10r-1)
0 =R -¢00-Fp +9.c¥

compression)
Current Score: 110/110 T e
R = 2a¢ 2|
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Problem Set 07

Logged in as Vishakha Bagarao

7. Truss Systems

Find the internal forces in members: A, B, C, D, E, F and
G.

DATASET:1  [EX

Length B BFT
Length D 14FT
Length E 6FT

Length G 6FT
Load P1 500 LBS
Load P2 150 LBS

Question
End reaction R1 (positive is upward)
End reaction R2 (positive is upward)

Horizantal companent of force in member A
(absolute value)

Vertical component of force in member A
(absolute value)

Total axial force in member A (absolute value)

Sign for member A (1 for tension or -1 for
compression)

Total axlal force in member B (absolute value)

Sign for member B (1 for tension or -1 for
compression)

Horizontal companent of force in member C
(absolute value)

Vertical component of force In member C
(absolute value)

Total axial force in member C (absolute value)

Sign for member € (1 for tension or -1 for
compression)

Total axial force in member D (absolute value)

Sign for member D (1 for tension or -1 for
compression)

Total axial force in member E (absolute value)

Sign for member E (1 for tension or -1 for
compression)

Horizontal component of force In member F
(absolute value)

Vertical component of force in member F
(absolute value)

Total axlal force in member F (absolute value)

Sign for member F (1 for tension or -1 for
compression)

Total axial force in member G (absolute value)

Sign for member G (1 for tension or -1 for
compression)

Your Response
395 LBS
255 LBS

395 LBS

395 LBS
558.61 LBS

255 LBS

255 LBS

255 LBS
360.62 LBS

395 LBS

255 LBS

140 LBS

105 LBS
175 LBS

105 LBS

-1 (1or-

A1 (1or-

-1 (1or-

1(1or-

1(1or-

A (1or-

1(1or-

395 LBS
255 LBS

395 LBS

395 LBS

558.614 LBS
a (1or-1)

255 LBS
1(1or-1)

255 LBS

255 LBS

360.624 LBS
1(1or-1)

395 LBS
1(10r-1)

255 LBS
1(1or-1)

140 LBS

105 LBS
175 LBS

-1 (10r-1)
105 LBS

1(1or-1)

Current Score: 110/110
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Problem Set 07

Logged in as Vishakha Bagarao

7. Truss Systems

Find the internal forces in members: A, B, C, D, E, F and
G.

DATASET:1  [EX

Length B BFT
Length D 14FT
Length E 6FT

R AW - Member C

le

—

w. &Fyv =R -Cy =0

N p
Sy > Ra |= osgat) ‘h\

Length G 6FT
Load P1 500 LBS
Load P2 150 LBS

Question Your Response
End reaction R1 (positive is upward) 395 LBS
End reaction R2 (positive is upward) 255 LBS

Horizantal companent of force in member A

(absolute value) 395 LBS

Vertical component of force in member A
(absolute value)
Total axial force in member A (absolute value)

Sign for member A (1 for tension or -1 for
compression)

Total axlal force in member B (absolute value) 255 LBS
Sign for member B (1 for tension or -1 for

395 LBS
558.61 LBS

compression) RECCS

Horizontal companent of force in member C
(absolute value)

Vertical component of force In member C
(absolute value)

Total axial force in member C (absolute value)

Sign for member € (1 for tension or -1 for
compression)

Total axial force in member D (absolute value) 395 LBS
Sign for member D (1 for tension or -1 for

255 LBS

255 LBS
360.62 LBS

compression) V(Vor-

Total axial force in member E (absolute value) 255 LBS
Sign for member E (1 for tension or -1 for

compression) 1(1or-

Horizontal component of force In member F
(absolute value)

Vertical component of force in member F
(absolute value)

Total axial force in member F (absolute value) 175 LBS
Sign for member F (1 for tension or -1 for

140 LBS

105 LBS

compression) A (Yor-

Total axial force in member G (absolute value) 105 LBS
Sign for member G (1 for tension or -1 for

compression) 1(vor-

-1 (1or-

-1 (1or-

395 LBS
255 LBS

395 LBS

395 LBS

558.614 LBS
a (1or-1)

255 LBS
1(1or-1)

255 LBS

255 LBS

360.624 LBS
1(1or-1)

395 LBS
1(10r-1)

255 LBS
1(1or-1)

140 LBS

105 LBS
175 LBS
-1 (1or-1)
105 LBS
1(1or-1)

Current Score:

110/110
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Problem Set 07

Logged in as Vishakha Bagarao

EARST Membe, €. ]

7. Truss Systems

Find the internal forces in members: A, B, C, D, E, F and
G.

£6y=2G-Fv =0
Fv = G
['-Pv 105 &) _ deint g Qo)
-~ Verh o v ol force i pramber £ ]
is 108 LBS. .

DATASET:1  [EX

Length B

Length D

Length E

Length G

Load P1

Load P2 150 LBS

Question Your Response
End reaction R1 (positive is upward) 395 LBS 395 LBS
End reaction R2 (positive is upward) 255 LBS 255 LBS

Horizantal companent of force in member A
(absolute value)

€0z ~D3L -Fn ]
Vertical component of force in member A 0 - 395 + 2.55- o~ CL.
(absolute value)

Total axial force in member A (absolute value) 558.61 LBS 558.614 LBS \ ok ch = -~ LCOLI
Sign for member A (1 for tension or -1 for

compression < . ) . e MmOan Ut O A =
1 (1or 1(10c-1) v 0y Ze o 4 of Core mumbes |
Total axlal force in member B (absolute value) 255 LBS 255 LBS L

flugmnpffersl;\lzv;bmﬂ (1 for tension or -1 for A (1or- A(er-1) @ I Y \up | RQ,//
Pt ot o o e D 245185 Jes1oa 1,21, Member 88 G R -
2
= rv -+ Ch 1
I S

Vertical component of force In member C
= (S = i
= 1055+ 140

(absolute value)
e =0TS A - 1

Total axial force in member C (absolute value) 360.62 LBS 360.624 LBS i g
Y
ey NiE | ’;ltbb_l_ﬂgéw fovee, in amber £ 4y I (RS

395 LBS 395 LBS

395 LBS 395 LBS

IE—y ]

255 LBS 255 LBS

compression) -1 (1or- 1(1or-1) SRR - S S

Total axial force in member D (absoltite value) 395185 395L8S 0O =-ISO0+ Cl"irQ_ISS

Sign for member D (1 for tension or -1 for

compression) V(Vor- 1i(Tor-1) 'l G = -105 -
Total axial force in member E (absolute value) 255 LBS 255 LBS

Sign for member E (1 for tension or -1 for

: , . ; Jointd €4
compression) 1(1or T(or-1) i ‘le.‘ b .

Horizontal component of force In member F
(absolute value) 140485 ok C’l s 0% 3

Vertical component of force in member F

(absolute value) 105 LBS 105 LBS

Total axlal force in member F (absolute value) 175 LBS 175 LBS
Sign for member F (1 for tenslon or -1 for 3 B 5 X
compression) i(tor Ti0joc=1) E CN
Total axial force in member G (absolute value) 105 LBS 105 LBS

Sign for member G (1 for tension or -1 for %
compression) 1(1or- 1(1or-1)

Sign formember C (1 for tension or1 for = =P+ Gt G B S
I

8-Cw =0
Cu = ogol
7 Tored ouxial Povca 1 eoamlbor B S oSS RS

Current Score: 110/110




Problem Set 07

Logged in as: Vishakha Bagarao

7. Truss Systems

Find the internal forces in members: A, B, C, D, E, F and
G.

DATASET:1  [EX

Length B BFT
Length D 14FT
Length E 6FT

Length G 6FT
Load P1 500 LBS
Load P2 150 LBS

Question
End reaction R1 (positive is upward)
End reaction R2 (positive is upward)

Your Response
395 LBS
255 LBS
Horizantal companent of force in member A
(absolute value)

Vertical component of force in member A
(absolute value)

Total axial force in member A (absolute value)

Sign for member A (1 for tension or -1 for
compression)

Total axlal force in member B (absolute value)

Sign for member B (1 for tension or -1 for
compression)

395 LBS

395 LBS
558.61 LBS

255 LBS

Horizontal companent of force in member C
(absolute value)

Vertical component of force In member C
(absolute value)

Total axial force in member C (absolute value)

Sign for member € (1 for tension or -1 for
compression)

255 LBS

255 LBS
360.62 LBS

Total axial force in member D (absolute value)
Sign for member D (1 for tension or -1 for
compression)

Total axial force in member E (absolute value)

Sign for member E (1 for tension or -1 for
compression)

Horizontal component of force In member F
(absolute value)

Vertical component of force in member F
(absolute value)

Total axial force in member F (absolute value)
Sign for member F (1 for tension or -1 for
compression)

Total axial force in member G (absolute value)
Sign for member G (1 for tension or -1 for
compression)

395 LBS

255 LBS

140 LBS

105 LBS
175 LBS

105 LBS

-1 (1or-

A1 (1or-

-1 (1or-

1(1or-

1(1or-

A (1or-

1(1or-

395 LBS
255 LBS

395 LBS

395 LBS

558.614 LBS
a1 (10r-1)

255 LBS
1(1or-1)

255 LBS

255 LBS

360.624 LBS
1(1or-1)

395 LBS
1(10r-1)

255 LBS
1(1or-1)

140 LBS

105 LBS
175 LBS
-1 (1or-1)
105 LBS
1(1or-1)

Current Score: 110/110
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