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Lecture (8) 18/1/2021

One-storey concrete building is shown in figures (1) below, depending on following data: Dead load 4 kN/m?,
Live load 6 kN/m?, Beam dimension (0.4 x0.6 m), column dimension (0.4 x 0.6 m), slab thickness 0.2 m, height
of floor 4m, cover 40mm, No. of division 5 x 5, f,= 350 MPa, f,= 550 MPa, fc= 25 MPa, y.= 24

kN/m® E_ = 4700% and the supports are considered fixed. Construct a model by using SAP2000 and answer
on the following:

1- Find the maximum and minimum reactions with unit in (kN).

2- Find the deflections of X1and X2 in millimeters (mm).

3- Find the maximum positive moments in Slab (S) in (kN.m) at X and Y directions.
4- Find the maximum moments, shears in beams (B1-1 and B2-2).

5- Find the moment and shear in section (a-a) at 1m from column.

Figure (1) Top view
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1- The maximum Reaction with unit in (kN) = 661.1 minimum= 170.49
2- The deflection of X1= 4.44 mm X2=3.21mm
3- The maximum positive moment in Slab (S) x direction = 13.52 kN.m y = 18.23 kn.m

4- The maximum moments, shear and in beams (B1-1 and B2-2).

B1l-1
Moment Shear
205.5 kN.m 174.5 kN
B2-2
Moment Shear
161.1 KN.m 173.3 kN

5- Find the moments and shear in section (a-a) at 1m from column

Section a-a

Moment Shear

55.3 kN.m 121.5 kN




Ministry of Higher Education
and Scientific Research
University of Al-Muthanna
College of Engineering

Civil Engineering Department

Subject: Structural Analysis
Class: Forth Year

Year: 2020/2021

Dr. Basim Jabbar Almusawi

Lecture (1) 8/12/2020

Structural Analysis using of SAP 2000.
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Lecture (2) 16/12/2020

Structural Analysis using of SAP 2000.

A two-dimension concrete beams as shown in figures below, a dead loads were applied on this frame.
Depending on the following assumptions:

Beam dimension (0.25 x 0.5 m), and dead load factor 1.4, answer on the following:

1- Find the maximum Reaction with unit in kN.

2- Find the maximum deflection in millimeter (mm).

3- Find the maximum moment and shear in the beams.

25 kN/m 200 kN
T e [ o
| | “
| | L
! m |L 4m 25m
| |
|
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Lecture (5) 29/12/2020

A two-dimension concrete frame as shown in figures (1) below, a dead loads were applied on this
frame. Depending on the following assumptions:
Beam dimension (0.3 x 0.5 m), column dimension (0.3 x 0.3 m), dead load factor 1.4 and the
supports are considered hinge, answer on the following:
1- Find the maximum Reaction with unit in kN.
2- Find the maximum deflection in millimeter (mm).
3- Find the maximum moment and shear in the beams.

5 5
Ll

40 kN 300 kN Beam

-{1.5

Beam Beam

Columnf
55

Column

3.0
Column

Ground level

Figure (1)

Dr.Bassim Jabbar Abass
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Lecture (4) 23/12/2020

A two-dimension concrete frame as shown in figures (1) below, a dead loads were applied on this frame.
Depending on the following assumptions:
Beam dimension (0.3 x 0.5 m), column dimension (0.3x0.3 m) and dead load factor 1.4, answer on the
following:
1- Find the maximum Reaction with unit in KN.
2- Find the maximum deflection in millimeter (mm).
3- Find the maximum moment and shear in the beams. ‘

—3 5

. — o %,

Cy, /U/h
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Ground level

Figure (1)
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Lecture (6) 5/1/2021

Q.7 A two-dimension concrete frame as shown in figures (1) below, a live loads were applied on this
frame. Depending on the following assumptions:
Beam dimension (0.3 x 0.5 m), column dimension (0.3x0.3 m), the dead load factor 1.2 and live load factor
1.6 and the supports are fixed answer on the following:
1- Find the maximum Reaction with unit in KN.
2- Find the maximum deflection in millimeter (mm).
3- Find the maximum moment and shear in the beams.

200 kN/m

\ Beam

3.0

/XX\ Ground level /XK\ /XX\ /XX\
Figure (1)

Dr.Bassim Jabbar Abass
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Lecture (9) 19/1/2021

A concrete building is shown in figures (1) below, depending on following data: Dead load 6 kN/m?, Live load
4 kN/mz, Beam dimension 0.3 x 0.6 m, column dimension 0.3 x 0.3 m and slab thickness 0.2 m, No. of division

4 x 4, cover 40mm, f,= 350 MPa, f,= 500 MPa, fc= 25 MPa, y.= 24 kN/m®, E. = 4700+/fc and the supports are

considered fixed.

1- Find maximum moment, shear and torsion in B1-1.

2- Find the deflection at X in millimeter.

3- Find maximum negative and positive moments in X and Y directions for S.
4- Find maximum and minimum reactions.

Use 1.2 x dead load and 1.6 x live load

!

‘ 7.5 7.5

0o Column

Ground level

AREN
Figure (1b)

Figure (1a)
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Lecture (3) 22/12/2020

A two-dimension concrete frame as shown in figures (1) below, dead loads were applied on this frame.
Depending on the following assumptions:
Beam dimension (0.25 x 0.5 m), column dimension (0.25x0.3 m) and dead load factor 1.4, answer on the
following:
1- Find the maximum Reaction with unit in KN.
2- Find the maximum deflection in millimeter (mm).
3- Find the maximum moment and shear in the beams.

Column

Ground level

Figure (1)
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L_ecture (10) 26/1/2021

One-storey concrete building is shown in figures (1) below, depending on following data: Dead load 5 kN/m?,
Live load 7 kN/m? Beam dimension (0.4 x 0.6 m), column dimension (0.4 x 0.6 m), slab thickness 0.2 m, floor
height 4 m, dead load factor 1.2, live load factor 1.6, No. of division 4 x 4 and the supports are considered

fixed. f,= 350 MPa, f,= 550 MPa, fc= 21 MPa, y.= 24 kN/m®, E_ = 4700/fc and cover 30 mm.

Answer on the following:

1- Find the deflection of X1 and X2 in millimeters (mm).

2- Find the maximum and minimum reactions.

3- Find moment, shear and torsion in 1m from the lower support and at the mid span for B1_1.
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Lecture (11) 2/2/2021

One-storey concrete building is shown in figures (1) below, depending on following data: Dead load 5 kN/m?,
Live load 7 kN/m?, Beam dimension 0.3 x 0.6 m, column dimension 0.3 x 0.5 m and slab thickness 0.2 m,
height of floor 4m, cover 30mm, the supports are considered fixed No. of division 5 x 5, f,= 350 MPa, f,= 550

MPa, fc= 21 MPa, y.= 24 kN/m® and E_ = 4700+/fc .

Answer on the following:

1- Find the deflection of X1 and X2 in millimeters (mm).

2- Find the maximum and minimum reactions.

3- Find moment, shear and torsion in 1m from the left support and at the mid span for B1-1 and B2-2.
4- Find maximum moments in X and Y directions for S1.

?5m(‘? SmQSm@

Dr.Bassim Jabbar Abass
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Lecture (13) 16/2/2021

One-storey concrete building is shown in figure below, depending on following data: Dead load 6 kN/m?, Live
load 4 kN/m? Beam dimension (0.3 x 0.6 m), column dimension (0.3x 0.6 m) slab thickness 0.18 m, floor height
3.5m, dead load factor 1.2, live load factor 1.6, No. of division 4 x 4 and the supports are considered bins. f,=

350 MPa, f,= 550 MPa, fc= 25 MPa, y.= 24 kN/m?, E.= 4700+/fc and cover 30 mm.

Answer on the following:

1- Find the deflection of X1 and X2 in millimeters (mm).

2- Find the maximum and minimum reactions.

3- Find moment, shear and torsion in 1m from the lower support and at the mid span for B1-1 and B2-2.
4- Find maximum moments in X and Y directions for S1.
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Lecture (14) 23/2/2021

Two-storey concrete building is shown in figures (1) below, depending on following data: Dead load 5 kN/m?, Live
load 8 kN/m?, Beam dimension (0.4 x0.6 m), column dimension (0.4 x 0.6 m), slab thickness 0.2 m, floor height 4.5
m, dead load factor 1.2, live load factor 1.6, No. of division 4x4, the supports are considered fixed, f,= 350 MPa, f,=
550 MPa, fc= 25 MPa, yc= 24 kN/m?, cover 30 mm and E, =4700+/fc

Construct a model by using SAP2000 and answer on the following:

1- Find the maximum Reaction with unit in (kN).

2- Find the deflection of X;and X; in millimeters (mm).

3- Find the maximum negative moment in Slab (S) in (kN.m) at X and Y directions.
4- Find the maximum moments, shear and torsion in beams B1-1 and B2-2.

5- Find the moments and shear in sections (a-a) at the mid span and (b-b) at 1m from column.

Figure (1a) first floor Figure (1b) second floor
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Lecture (15) 2/3/2021

Two-storey concrete building is shown in figures (1) below, depending on following data: Dead load 5 kN/m?, Live

load 8 kN/m?, Beam dimension (0.4 x0.6 m), column dimension (0.4 x 0.6 m), slab thickness 0.18 m, first floor height
4m and second floor height 3m, dead load factor 1.2, live load factor 1.6, No. of division 5x5, the supports are
considered fixed, f,= 350 MPa, f,= 550 MPa, fc= 25 MPa, y.= 24 kN/m>, cover 30 mm and E, = 4700ffc

Construct a model by using SAP2000 and answer on the following:

1- Find the maximum Reaction with unit in (kN).

2- Find the deflection of X;and X; in millimeters (mm).

3- Find the maximum negative moment in Slab (S1) in (kN.m) at X and Y directions.

4- Find the maximum moments, shear and torsion in beam B1-1.

5- Find the moments and shear in sections (a-a) and (b-b) at the mid span.

1 2 3 4 3 1 2 3 4 5
19.5m ' 195 m
| 4,25 4,25 4,25 4,25 | 425 425 4,25 4,25
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Figure (1a) first floor | Figure (1b) second floor
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Lecture (17) 16/3/2021

The truss showed in Figure consist of chords W 10x 30 and braces L 4 x 4 x 1/2, using AISC.PRO code and joint
loads as dead load and dead load factor = 1.4, answer on the following:

1- Find the reaction.

2- Check if the sections are safe or not.

50 kN 50 kN 50 kN 50 kN 50 kN




