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Question (1): (20 Marks)
(a) TRUE or FALSE (Put v or % in front of the statement number in your answer sheet)

The abbreviation “CAD” means Computer and Data.

The abbreviation “SAP” means Structural Analysis Programs.
The abbreviation “DOF” means Degree of Freedom.

The frame element is also called beam-column element.

In space frames, there are 6 DOF per free node, which are 3 translations and 3 rotations.

Bar element used in modeling trusses has two nodes at its ends, every node has 3 DOF in the
element axial direction.

The default initial output of SAP2000 is the deformed shape of the structure.

If the direction of the moment M3 is as shown in the figure, e / fop Face
the top face will be subject to a tension. Aois 1
9. Structures that can be modeled with the frame element include:

3-D and planar frames — 3-D and planar trusses — Flat slabs — M3 D o T m
Raft foundation. B | ~

10. The order of the input data: Editing Supports & Assigning
Frame Sections is very important.

11. Settlement of support, change in temperature and tolerance problems (fabrication errors) cause
stresses in statically determinate structures, but not in statically indeterminate structures.

12. Isotropic means that the material properties are independent of the coordinates.

13. Homogeneous means that the material properties are independent of the rotation of the axes at any
point in the body or structure.

14. Seismic (Earthquake) load is usually applied vertically on the structure.

15. The shown indeterminate beam is 1 Kinematically Indeterminate E
and 5 Statically Indeterminate. A i ¥

SourwdE

% N

Bottom Face

(b) Choose the correct answer (Put a, b, ¢ or d in front of the statement number in your answer sheet).
1. In SAP, properties of material and load combinations are considered as

a) Results of the analysis. c) Input data.

b) Output data. d) Always not required in the analysis.
2. The responsibility of the analytical model results lies on

a) The structural designer who used the software. c) The input data.

b) The company developed the software. d) The computer used.
3. Stiffness is the property of an element which is defined as

a) Displacement per unit area. c) Force per unit mass.

b) Displacement per unit force. d) Force per unit displacement.
4. The correct choice of modeling and analysis tools/methods depends on

a) Importance of the structure. c) Purpose of structural analysis.

b) Required level of response accuracy. d) All the above.

5. For plane frame in X-Z plane, the fixed support has restraints in Joint
Local Directions as:

Restraints in Joint Local Directions Restraints inJaint Local Directions Restraints in Joint Local Directions Restraintz in Joint Local Directions

[v Tianslation 1 [v FRotation about 1 Iv Translation 1 [ Rotation abaut 1 I¥ Translation 1 [ Fotation about 1 Iv Translation 1 | Rotation about 1
[T Tianslation 2 [~ Rotation about 2 ¥ Translation 2 [~ Rotation about 2 [ Translation 2 [~ Fotation about 2 [~ Translation 2 v Rotation about 2

¥ Tianslation 3 |v Raotation about 3 ¥ Translation 3 [~ Rotation about 3 [ Translation 3 ¥ FRotation about 3 ¥ Translation 3 [ Raotation about 3
a) b) c) d)
Please turn over
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Question (2): (20 Marks)

For the shown frame, using the stiffness method:

Neglect axial deformation.

-
(a) Determine the displacements at the 5 kN T7 ? 5 kN
nodes due to the given load. 3m
(b) Draw the bending moment diagram. 20 kN ‘ ‘20 kN
Given Data: €
E = 2.1x10" kN/m? 2 3 4
| =3.125x10°° m*
3m
A=0.15m?

Y (global axis) é_ 5 ]
A ” T T
Y (local axis) Nozde X 4m I 2 | 2 | 2 | 2 | 4m |

Node I I 1 | | | 1
1
X&;Iobal)
Frame element
EA , 12EI , EA  12EI 6El EA , 12EI , EA  12EI 6EI
— A+ —pA—T—pi L TTHAR T T pA | =T
L 3 L 3 % L 3 L 3 %
(EA 12EI ) (EA o 12EI 2) 6EI ( EA  12EI ) ( EA , 12El , 6EI
—pA———ul —ut+—2 Ti ———pA+——ul i 7 Tl
L 3 L 3 % L 3 L 3 %
6El 6EI 4EI 6El 6EI 2El
—u — 2 u -2
[K.]= 12 12 L 12 12 L
¢ ( EA o 12El 2) ( EA ~ 12E /1) 6EI (EA 2, 12El 2) (EA 12El z) 6EI
- A - u - pit——u U — —— —HA-T— 5 H
3 L 3 12 L 3 L 3 12
( EA 12El ) ( EA , 12El 2) 6El (EA 12El ) (EA 5 12El 2) 6EI
e e B e el I R — ot -
L 3 L 3 L L 3 L 3 %
6El 6EI 2El 6El 6EI 4El
u — — —u —
_ 2 12 L 2 12 L
Where, A=cosa and u =sina
Question (3): (20 Marks)
For the shown truss, using the stiffness method,
determine:
(a) The displacements at the nodes due to the given load.
(b) The reactions at the supports 1, 2 and 3.
(c) The forces in members 1-2 and 2-3.
Given Data: E =2.0x10" kN/m?> A =2.0x10"m?
Y (global axis)
Y (local axis) Nozde X
Node
1
X (global) _
Truss (Bar) element EA 2 Eyﬁ - Eﬂz - %/M
L L L L
EA EA EA EA
A R ayTs
[K.]= LEA IEA E,IE\ EIA_\
=2 == 2 =
L L L
EA EA , EA EA
== == =0 ==
R R I R
Where, A=cosa and u =sina
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With my best wishes
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