DRAW IL DIAGRAM OF THE
FOLLOWING STRUCTURE

IL Part 4



Q.2. Draw IL diagrams for Ra, Rs, Va, Vb, Ve, Ma, My and M. of the following balance

cantilever bridge as a unit load moves from A to F.

OC

Bl b

E
&

50/

200 | 10’| 10/ |/ 20/

30/

20/

<
a4
-
(=]
=4
-

IL for Ma

IL for Mp




Q.3. Draw IL diagrams for Ra, R, Va, Vb, V¢, Ma, My and M. of the balance cantilever
bridge as shown below in a line diagram as a unit load moves from A to F.
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Q.4. Draw IL diagrams for Ra, Rs, Vb, V¢, Mb, Mc and reactive moment at support Ma of
the following compound beam as a unit load moves from A to C.
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Q.5. Draw IL diagrams for Ra, Rs, Vb, Ve, Mb, Mc and Mc (reactive moment) of the
balance cantilever bridge as shown below in a line diagram as a unit load moves from A
to F.

2 ? s —<f
1'{{;1 200 | 30 PR AN N
1 | |
ILforRa |+ ; '
"
IL for Re h

I

|

| T

| |

I I

| + | |

IL for Vb 1t f

I I

| |
|
|
|

I
|
IL for Vb : :
12 | [1K 1k
IL for My | + * |
IL for Mc :\J\i/:
| | _ |
IL for Mc | ' 15 '
B | -
Sok-ft



2.(i)

(i)
(iii)

3.(i)
(i)

4.

(i)

Draw the influence lines for shear and the influence lines for moment at A, B, and
C in the beam. B is just to the right of the left support. A unit load moves from
left to right end of beams. (Shedd & Vawter, p-138, Prob.- 88)
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Draw the influence lines for shear at sections a, b, and c; a and ¢ are to be taken

an infinitesimal distance to the left of the supports.

Draw the influence lines for moment at a, b, and c.

Draw the influence lines for shear at a and ¢ when they are an infinitesimal

distance to the right of the supports. (Shedd & Vawter, p-139, Prob.- 89)
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Draw the influence line for vertical component of the tie rod reaction as a unit
load moves from A to B.(Shedd & Vawter, p-139, Prob.- 90)

Draw the influence line for moment in the must at B as a unit load moves from A
to B. o
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Draw the following influence lines for the structure shown. In all cases the unit
load moves between B and C.(Shedd & Vawter, p-139, Prob.- 89)
Vertical component of the reaction at A.



(i)  Shear and moment at b.
(iii)  Shear and moment at c.
(iv)  Shear and moment at d.
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5. Draw the influence lines for shear and moment at C and D in the beam shown as a

unit load moves from A to B. (Shedd & Vawter, p-140, Prob.- 92)
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When 1K at A
S Mg =0; ~1x10+4 Ryg——— x20~Rye 2 x12=0
VJ10? + 52 V10? + 52
Ry =559, Ry, =-5.0k, Ry, =—2.5k; V, =-5.0k ,V,, =+2.5k, M = 20k ft,
M, =30k ft,
When 1¥at F
Ry =00, R, =00k, Ry =00k; V,=0k\V, =00k, M,=0kft,
M, =0k ft,

When 1K at left of D

Ry =4.472k, Ry, = —4k, Ry, =—2k;V, =2k, M, =24k ft,
When 1X at right of D

Ry =4.472k, Ry, =4k, Ry, =—2k;V, =3k, M, =—24k ft,
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When 1¥ at A
Ry =550k, Ry =50k, Ry, =25k; V. =50k,V, =-25k, M, =20k ft,
M = 30K ft,
When 1 at F
R, =00, Ry =00k, R, =00k; V.=00k\V, =00k, Mg=0kft,
M, =0k ft,

When 1 at left of B
Ry = 4472k, Ry, =4k , Ry, =—2k;V, =2k, M, =24k ft,

When 1X at left of B
Ry = 4472k, Ry, =4k, Ry, =2k ;Vp =3k, M, =24k ft,

When 1X at B
R, =11.18k, Ry, =-10k, Ry =-5.0k; V, =—10k,V, =6k, M. =40k ft,

M, =-72k ft,




6. Draw the following influence lines for the structure shown. In all cases the load
moves from B to D. (Shedd & Vawter, p-140, Prob.- 93)

Q) Reaction at C, (ii) Shear and moment at 1, (iii) Shear and moment at 2. (iv) Shear

and moment at 3.
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When-1kat-A
R =00Ry =10 Vo =Vo = Vo= 0, Myr-=Ma=Ms=0
When 1¥ at B

R =0.0,R,, =0.68", Rc = 0.32%, Vi =Raycost) = 0.68*(0.6) = 0.41%, V2 = -0.32%, V3
=0, Mi = 0.68x6=4.08 k-ft, M2 = 0.32x15 = 4.8 k-ft, M3 = 0

When 1¥ at just left of section 2

Ru =0.0“,R,, =0.405", Rc = 0.595, V1 =Raycosd = 0.41%(0.6) = 0.24 , V, = -0.59,
V3 =0, My = 0.405x6= 2.43 k-ft, M, = 0.405x22 = 0.595x15= 8.92 k-ft, M3 = 0

When 1X at just right of section 2

R,y =0.405°, Rc = 0.595%, V2 = +0.59%, V2 =0, V3 =0, M; = 0.41x6= 2.46 k-ft, M2 =
0.405x22 = 0.595x15= 8.92 k-ft, M3 = 0

When 1¥at C

Rc = 1.0%, All other values are zero.

When 1¥ at just left of section 3, V3 =0, When 1¥at just right of section 3, V3 =1
When 1¥ at just right of section 2

R, =—0.27%, Re = 1.27%, V1 =Raycos = -0.27*(0.6) =- 0.162% V> = +0.27%, V2 =0, V3
=1, M1 = - 0.272x6= -1.622 k-ft, M2 = -0.27x22 = -5.94 k-ft, M3 = 6 k-ft
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7. As a unit load moves from A to D, draw the influence lines for:
(Shedd & Vawter, p-141, Prob.- 96)

Q) Shear and moment at 1-1.

(i) Shear and moment at 2-2.
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8.(1)  Draw the influence lines for shear and moment at f, in the beam CD of the frame
shown, as a unit load moves from A to B.
(i)  Draw the influence lines for shear and moment at g in the same beam for the
same movement of the unit load. (Shedd & Vawter, p-141, Prob.- 97)
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9. As a unit load moves from A to B and from D to E on the following structure,
draw the influence lines for:



Q) Reaction at support A.
(i) Reaction in the member BC.
(iii)  Shear and moment at 1-1(Just to the right of D).

(iv)  Shear and moment at 2-2. C
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When 1Kk at A
Ra =1k; Fsgc =0.0; V1.1 =0.0; V2.2 =0.0; M1.1 =0.0; M22=0.0
When 1k at B

Ra =-1.33k; Fec = 1.66k; V1.1 =-1.0; V2.2 = -1.0; M11 = -16.0k-ft; M2-2 = -26.0 k-ft
When 1k at D

Ra = 0.0k; Fec = 0.0k; V11 =-1.0; V22 =-1.0; M11 = 0.0 k-ft; M2-2 = -10.0 k-ft
When 1K at right of 1-1

Ra = 0.0k; Fec = 0.0k; V11 = 0.0; V2.2 = -1.0; M1.1 = 0.0 k-ft; M2-2 =-10.0 k-ft
When 1K at left of 2-2

Ra = 0.0k; Fec = 0.0k; V11 = 0.0; V2-2 = -1.0; M1-1 = 0.0 k-ft; M2 = 0.0 k-ft

When 1K at left of 2-2

Ra = 0.0k; Fec = 0.0k; V11 = 0.0; V2-2 = 0.0; M1-1 = 0.0 k-ft; M2 = 0.0 k-ft

10.  As a unit load moves from A to D on the following structure, draw the influence
lines for:

Q) Reaction in the member BE.

(i) Shear and moment at F.

(iii)  Shear and momentat G. , B
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11. Draw the influence lines for Rep, Ma, Va, Vb, Ma and My as a unit load moves from
A to B and from C to E.

Cc D

A a 3”’$E/i

6m i 6m | 4my | 4m

- ——lc

E
A—I_

|

I

6m

Prob. 11

10



12.

13.

14.

15.
(i)
(i)
(iii)

Draw the influence lines for Rep, Mk, Va, Vb, Ma and My as a unit load moves from
A to B and from C to E.
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Draw the influence lines for Ma, Va, Vb, Ma and My as a unit load moves from B to
Cand fromD to E.
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Draw the influence lines for Va, Vb, Ve, Ma, Mp and M¢ as a unit load moves from

DtoF.
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As a unit load moves from A to E on the following structure, draw the influence
lines for: (Vazirani & Ratwani, Vol-I, p-502)

Reactions Ra, Rs, Rc, and Rp.

Shear and moment at F.

Shear and moment at G.
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16.  For the girder shown, construct the influence lines for (i) shear in panel BC and
(i) moment at E. (Norris & Wilbur, 4" Ed, p-172)
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17.  Note the unusual stringer arrangement for this girder. Construct the influence
lines for the bending moment in the girder at E. (Norris & Wilbur, 4" Ed, p-173)
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As a unit load moves from A to D on the following structure, draw the influence lines for
shear and moment at sections a, b, ¢, and d.

i@Zm
d P p

8m 5m

Prob. 18
18.  As a unit load moves from A to D on the following structure, draw the influence
lines for shear and moment at sections a, b, and c(just to the right of B).
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19.  As aunit load moves from A to D on the following structure, draw the influence
lines for shear and moment at sections a, and b. Also, draw the influence lines for
reaction in member FG.
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21.  Asaunit load moves from A to D and E to F on the following structure, draw the
influence lines for shear and moment at sections a, and b. Also, draw the
influence lines for reaction in member FG.
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