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Educational programming Aims

Institution University of Mosul
Department Civil Engineering
ABET programming WUO or as certified by the college

The educational aims included in ABET program can be summarized as follows:

v
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Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in
CE applications.

Development of the teaching staff through the abroad, workshop courses, leave
of absence and connecting CED with other departments in advanced worldwide
universities.

Ongoing review of the curriculum to develop the level of scientific parallel to
community needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related CE domain through creation of
personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able
graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.

Advisory services provided to community through ECB.

Awarding graduates “diploma degree" through comprehensive study programs
(one academic year).

Presentation of postgraduate programs to feed and enrich the community with
postgraduate degrees specialist (MSc. and Ph.D.) in structural engineering, soil
mechanics, and transportation engineering domain.




Z\,,\ub.ﬁ\ &)y j8all

il 3, a0 Bkl Tl
Lag gl
LA sy
50 6 101 .22 il )
54 11 102 .2 raiigd) duilsial)
59 16 103 .2 | o) 58 Al cllal)
63 21 104 .2ea el ama )l
69 26 105 .22 (ratigl) slasy)
73 31 106 .28 | Gutigl Laglonl | A
79 36 107 2a | ity gl Glguadll | 1Y)
84 41 108 e dpua gl) dnarigh)
88 46 109 .18 ) (358
dalad) ¢y jal) g
90 48 110 e A ) A3l




4] giiall g 4
N " ‘; Jj.awt &gl
Aalaial) gAY gl (41)

_skil)
D) P T TR
L gll) AL,
Lalal
) <
i gl

(radl)
£ 3 5ally




il
101 e



Jra sall dadlas fAianigl) 408 el A all ]

dnaall drigll aud Foall/ eaalall andll 2

il SV iyl and 3

Aiae Ay (g ) sIS Al salgdll ol 4

5 sl AUl ol sl 5

Saie V) el s (pe 080 4580 Le s ) ABET-WUO Jie Aaiaall Aaie V) iy 6
Geh ¥ @AY La Al ol Jigall 7

o SY) el pall alaal 8

Cllal) Al JE S IS5 adla g dpulad et salalld iy )l 3 Tl asaliall e e slaalls ddhall 3y g 55
e duigl) Adlal e Y ) ol gall (e o 5 cdannig) o) gall A48y Juil

il bl el (55 51 5 3 sllnall el s e 9

ol oo B AL Jan el 5 46 padl
el s 08y sl ) ale o seie | 5h y2y -1
Ll i) a8 dpaly 5l BBl aladind 488 ) 58 oy -2l
(sibie U8 Lpaly )1 Jileadl) Jilas -3
dgnsigll gnial sl 3l s lpialy M) Loy -4

& sumally ualal el
Apaly )l il Alhal) Qa5 — ]
il aalal) LRI LA - 2 o
bl I il B (Gl b jlee allall iy - 3

ool 5 el 53k

ool ] By Blaadl s a5 5 mlnall ot ol Al ¢ iyl Jioadll o ¢ Jontsy B8l 5 5yl

andil) 33l yla

A glhall il gl g ¢ S Uil cdgadll <ol i) c:\,g:},wiy‘ Ay il il HLaA cAaliasl) Ay 5y sl ) HLal)




J:\Ssﬂ\ Q\JL@.A_G
el @l Slabisay) e s el g et el & jles Asali -1
byl Al AR ) jlea dal -3C

adall g aulall (350 ks

i) (A AlaaYl Alaall (a9 jall 58 palaall ¢ S gladl) aladl) ¢ dpaly Il Jilusall Ja ¢ Jad g 428G § 5 jualaal)
5 ppall e ganall & clidliall g cpjlaill Ja g dalaal)

(el slaill 5 Caul il A0S Asleiall (5 AN < jleall) Al siial) 5 Aalall i jleall-
Al )l Gl aladtly KA (mny Ja Aga) sa 3 Ul 5l 3y 35 -1
Al g el Jand dpai -2

Al 2o gall & ol sy elaf -3
22l 2o gall 8 4ia 4 sllaall a4l )l -4

adall g aslall (350 ks

o) (A Adlayl Aulaall (a9 pall 5 gualaall ¢ 5 glatl) alatl) ¢ dpcaly Hl) Jibosall Ja ¢ Jalii g 4280 o 5 jualaall
5 pall e geaaall & clidliall g cpjlaill Ja g daleal)

el i)k

¢ S HLaall edgadll e sy 63:\:;}\*»\)“ Ag y il il HLEAY cAaliasl) Ay sl cl s

) a1
bl 4 10

aaizall CileLudl g culalgdd) 11 .
Rl A il .

e . . S oA el | el ey | L .

Baaizall Chlas gl 5 cile Ll sl dl ji Aol / (5 giuall
25 Le gl cile L <
B S I vyt i O] Y
sadina s 5 delu (150) wallaii R (D)

el il Jaaat) 12

(el 5l 2SI BLaaIVL Aileiall Aalas) aua ) Jsill Hlama 13

(531 0 ) agaall 5l sf ((oalall) oo i dalae Y1 Al jall saleds adfiall eUial
A SIY) 8 5Ll sl oUai e Audliall o jlia)

bl e Claslaall jalas al 14




Calculus, by Finney and Thomas : sa¢iall Sl -]
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1- Applied statistics and probability for
engineers (3" edition). Douglas C. Montgomery
and George C. Ranger. Sheldon Rose.

2- Probability and statistics for engineers and scientists
(8‘hedition). Ronald E. Walpole, Raymond H. Myers,
Sharon L. Myers, and Keying Ye.

3- A first course in probability (5™ edition). Sheldon
Rose.

4- Elementary Mathematical Statistics, by Ractilifee.
5- Applied Statistics and Probability for Engineers, by
John Walter
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Educational programming Aims

Institution University of Mosul
Department Civil Engineering
ABET programming WUO or as certified by the college

The educational aims included in ABET program can be summarized as follows:
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Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in
CE applications.

Development of the teaching staff through the abroad, workshop courses, leave
of absence and connecting CED with other departments in advanced worldwide
universities.

Ongoing review of the curriculum to develop the level of scientific parallel to
community needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related CE domain through creation of
personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able
graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.

Advisory services provided to community through ECB.

Awarding graduates “diploma degree" through comprehensive study programs
(one academic year).

Presentation of postgraduate programs to feed and enrich the community with
postgraduate degrees specialist (MSc. and Ph.D.) in structural engineering, soil
mechanics, and transportation engineering domain.
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Educational programming Aims

Institution University of Mosul
Department Civil Engineering
ABET programming WUO or as certified by the college

The educational aims included in ABET program can be summarized as follows:

v

v

<K

AN

Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in
CE applications.

Development of the teaching staff through the abroad, workshop courses, leave
of absence and connecting CED with other departments in advanced worldwide
universities.

Ongoing review of the curriculum to develop the level of scientific parallel to
community needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related CE domain through creation of
personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able
graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.

Advisory services provided to community through ECB.

Awarding graduates “diploma degree" through comprehensive study programs
(one academic year).

Presentation of postgraduate programs to feed and enrich the community with
postgraduate degrees specialist (MSc. and Ph.D.) in structural engineering, soil
mechanics, and transportation engineering domain.
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Ray K Linsley Max A. Kohler and Joseph L. Paulhus, (1975) " Hydrology for Engineers"
McGraw- Hill , Inc. U.S.A.

V.T. Chow, D.R. Maidment and L.W. Mays 1988 " Applied Hydrology ,

McGraw-Hill, 1988.
Santosh Kumear (1999), " Irrigation Engineering and Hydraulic Structures”, 14th Reviers
edition in S.I. Units, Hanna Publishers , 2-B.Nathmarket.Naisarak, Delhi-110006.
Mohammead soliman et.al., (1992), "Engineering Hydrology ™ Arabic version, 1st edition,
Home books for printer and Publisher —Mosul. .
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UNFPD Project Manager's Planning Monitoring & Evaluation toolkit, 2007

Carter McNamaraBasic Guide to Program Evaluation, 2008.

Hinze, Jimmie W., Construction Safety,, Prentice-Hall, 1997.

Kerzner, Harold, Project Management: A Systems Approach to Planning, Scheduling and Controlling,

8th ed., John Wiley & Sons, New York.

Alan, Edward, Fundamentals of Building Construction Materials and Methods, 3d ed., John Wiley &

Sons, New York.

Haplin, David W., and Woodhead, Ronald W., Construction Management, 2d ed., John Wiley & Sons,

New York.

Twort, Alan C. and Rees J. Gordon Civil Engineering Project Management, Elsevier Butterworth-

Heinemann, 2004.

Pilcher, Roy , 1973, Principles of Construction Management, 3" ed. McGraw Hill Book Company, UK.
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General solutions, initial
value problems
Equations of order n with
constant coefficients
Nonhomogeneous
equations
Nonhomogeneous
equations solving by the
method of undetermined
coefficients
Applications
e  Forced oscillations
e Analysis of beams
e Analysis of beams




rest on elastic
foundation

o Analysis of beam-
column

Buckling of columns

Fourier series

Periodic functions

- Trigonometric series

- Fourier series

- Function of any period
p=2l

- Evenand odd functions

- Half-rang expansions

- Applications

by e Analysis of simply
deadl) supported beams.

il LA e Represent the
A ad concentrated load by

half-range sine series
e  Analysis of beams
rest on elastic
foundation
e  Analysis of beam-
column
Buckling of columns
Forced oscillations

Numerical Methods In
General
- Introduction

deadll - Solution of Equations by
<l LAY g Iteration
4y ,adl - Interpolation

- Numerical Integration
and Differentiation
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7. C. Ray Wylie, "Advanced engineering
mathematics” McGRAW-Hill ,INC, Ltd,, fourth
edition, 1975

8. E. P. Popov, "Introduction to mechanics of
solids" Prentice-Hall. Inc., Englewood Cliffs, N,
J., 1968

9. Timoshenko, and Gere, M. “Theory of elastic
stability”, McGRAW. HILL,

INC, Ltd, 1961.

10. Singer, F.L., and Pytel, A., "Strength of
Materials”, Harper & Row, Publishers, Inc.,
1980.

11. J. W. Tedesco, W.G. Mcdougal and C. A. Ross,
"Structural  Dynamics”, Addison = Wesley
Longman. Inc, 1999

12.J, Kiusalaas, " Numerical Methods in
Engineering with MATLAB",
CampridgeUniversity press, 2005.

Text book:
2. Erwin  Kreyszig, "Advanced engineering
mathematics”
John wiley& sons, sixth edition, 1988
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Stability of Structures (Beams,
Trusses and Frames)

Analysis of Statically
Determinate Beams




Analysis of Statically
Determinate Trusses




Structural Engineering Sixth Edition, By R. C.
Hibbeler, 2006
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AASHTO. Standard Specifications For Transportation
Materials And Methods Of Sampling And Testing. American
Association Of State Highway And Transportation Officials,
Washington, D.C, 2005.

American Society For Testing And Materials (ASTM), (2003).
Standard Specification, Section 4, Vol. 04-03, West
Conshohocken, PA..

Soil mechanics by lamb & Whitman

Soil engineering by Spangler & Handy

Soil mechanics by Smith

Physical & geotechnical properties of soil by Bowles

Principles of soil mechanics by AL-Asho in Arabic

soil mechanics & foundation engineering by Sing & Brakash
fundamentals of soil mechanics “by MITCHELIL,J.K

Yang, H.H, Pavement Analysis And Design. Prentice-Hall, Inc.,

A Paramount Communications Company, Englewood Cliffs,
New Jersey 07632, USA, 2004.
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Highway route location

Highway cross section design

Sight distance, horizontal
curves, vertical curves, super
elevation







3. AASHTO. Standard Specifications For Transportation
Materials And Methods Of Sampling And Testing. American
Association Of State Highway And Transportation Officials,
Washington, D.C, 2005.

4. AASHTO. A Policy On Geometric Design Of Highways And
Streets . American Association Of State Highway And
Transportation Officials, Washington, D.C, 2010.

5. American Society For Testing And Materials (ASTM), (2003).
Standard Specification, Section 4, Vol. 04-03, West
Conshohocken, PA..

6. The Asphalt Institute, "Laboratory Mixing And Compaction
Temperatures” Executive Offices And Research Center,
Research Park Drive, P.O.Box. 14052, Lexington, KY 40512-
4052, USA. Asphalt Institute Technical Bulletin.

7. The Asphalt Institute” Superpave Mix Design". Superpave
Series No. 2 (Sp-2), 2002.

8. The Asphalt Institute" Performance Graded Asphalt Binder
Specification And Testing. Superpave Series No. 1 (Sp-1),
2002.

9. The Asphalt Institute” Specifications And Construction
Methods For Asphalt Types". Specification Series No. 1 (SS-
1), June 1984.

10. T. F. Fwa "The Handbook of Highway Engineering™. 2006 By
Taylor & Francis Group, Llc, 6000 Broken Sound Parkway
NW, Suite 300, Boca Raton, FI 33487-2742

11. Yang, H.H, Pavement Analysis And Design. Prentice-Hall, Inc.,
A Paramount Communications Company, Englewood Cliffs,
New Jersey 07632, USA, 2004.

12. Neville AM. Properties Of Concrete. UK: Longman, 2004.

13. Nicholas J. Garber and Lester A. Hoel. "Traffic and Highway
Engineering”. RPK Editorial Services, Inc. 4" edition, 2009.
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Introduction to environmental engineering and
science, Gilbert M. Masters, 2" edition, Prentice
Hall, New Jersey, 1998.

Environmental engineering, Gerard Kiely,
Irwin/McGraw Hill, 1997.

Handbook of environmental engineering
calculations, C. C. Lee and Shun Dar Lin, 2™
edition, McGraw Hill, 2007.

Wastewater engineering, treatment and disposal,
Metcalf and Eddy, 4™ edition, McGraw Hill,
2003.
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Weather systems for precipitation
Forms of precipitation




Stream Flow measurements
Measurements of Stage
Measurement of Stage discharge
relation rating curve

Problems of Stage Discharge
curves
Extension of Rating curve




> w

Ray K Linsley Max A. Kohler and Joseph L.
Paulhus, (1975) " Hydrology for Engineers"
McGraw- Hill , Inc. U.S.A .

V.T. Chow, D.R. Maidment and L.W. Mays 1988 "
Applied Hydrology:«

McGraw-Hill, 1988.

Santosh Kumear (1999), " Irrigation Engineering
and Hydraulic Structures”, 14th Reviers edition in
S.1. Units, Hanna Publishers , 2-
B.Nathmarket.Naisarak, Delhi-110006 .
Mohammead soliman et.al., (1992), "Engineering
Hydrology " Arabic version, 1st edition, Home
books for printer and Publisher —Mosul .
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4-  Khosla Method
Flow through open channels
s et The Continuity Equation
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2 Flow Resistance in open Channels
Flow Characteristics
g et Hydraulic Jump and Energy
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iy, o==) Dissipation Devices Galaill ol ) 7
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Energy Dissipation
:Methods of dissipating the energy
PESPR a)Horizontal Jump type stilling
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: }j 4386 5 | b)Jet diffusion and free jet stilling ppasaill 5
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c) Bucket type energy dissipaters
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19. Varshneny R.S. (1979). "Theory and design of
irrigation structures (volume 1&volume2)”, 4th,
N.C.Jain.

20. Arora K. R. (2006), "Irrigation, Water Power and
Water Recourses Engineering ", 4th Reprint Edition,
A. K. Jain, For standard Publishers distributors, 1705-
B. Nai Sarak. Delhi-110006 .

21. :Santosh Kumear (1999), " Irrigation Engineering and
Hydraulic Structures”, 14th Reviers edition in S.1.
Units, Hanna Publishers , 2-B.Nathmarket.Naisarak,
Delhi-110006 .

22.Vent Te Chow (1985). "Open Channel Hydraulics",
International standard edition, McGraw-Hill
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Educational programming Aims

Institution University of Mosul
Department Civil Engineering
ABET programming WUO or as certified by the college

The educational aims included in ABET program can be summarized as follows:

v

v

<K

AN

Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in
CE applications.

Development of the teaching staff through the abroad, workshop courses, leave
of absence and connecting CED with other departments in advanced worldwide
universities.

Ongoing review of the curriculum to develop the level of scientific parallel to
community needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related CE domain through creation of
personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able
graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.

Advisory services provided to community through ECB.

Awarding graduates “diploma degree" through comprehensive study programs
(one academic year).

Presentation of postgraduate programs to feed and enrich the community with
postgraduate degrees specialist (MSc. and Ph.D.) in structural engineering, soil
mechanics, and transportation engineering domain.
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3- Bowles, JE., P.E, S.E.,, " Foundation Analyses and Desing ", The McGraw-Hill
Companies, Inc, 5th ed., 2006.

4-  Peak, R. B., Hanson, W. E. and Thorburn, T.H., " Foundation Engineering ", John Wiley
and Sons, 2nd ed., 1974.
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1. AASHTO, "American Association State of High way and Transportation Official Standard ",
Part | Specification , Part Il Tests, 12th ed., 1978.
2. Annual ASTM Standards , Book of American Society for Testing and Material , Section 4, Vol.
04.08 and Vol. 04.03, 1983.
3. British Standard Institutions, " Methods of Testing Soil for Civil Engineering Purposes ",
1377 : 1975.
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1- Manual of steel constriction : AISC — 20009.
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Highway Capacity Manual 2000 , TRB 209 (HCMZ2000)

A Policy on Geometric Design of Highway & Street 2001(Green Book)
A Policy on Design Standards — Interstate System 1999 (AASHT01999)
Manual on Uniform Traffic Control Devices (MUTCD) 2009.
Highway Design Manual 2005/Iraq (HDM2005)

Traffic engineering (Mcshan) 2004.[soft]

Traffic Engineering — theory and practice (Pignataro, L.J.) 1973.

Traffic Engineering — new technology and solution (Taylor, MAP) 1988.
Transport Planning and Traffic Engineering (O Flaherty C.A.) 1997.

10 Introduction of Transportation Engineering (Banks, J.H.) 1998.

11. Transportation Engineering — planning and design (Wright. Paul) 1998.
12. Traffic and Highway Engineering (Garber, N.J.) 2009.

13. Highway Engineering Handbook - ch.2 (Shannon, L. J.) 2004.

14. Handbook of Transportation Engineering - ch.6 (Abdulhai,B.) 2004.
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:\_a_.dn.ns"Uuy\hmjhﬂ\ﬂ#ﬁgn"cﬂcqgcﬁdLZ
- 1986 ¢ S pall Gl

2-Bowles, J.E., P.E., S.E., " Foundation Analyses and

Desing ", The McGraw-Hill Companies, Inc, 5th ed.,

2006.

3-Peak, R. B., Hanson, W. E. and Thorburn, T.H., "

Foundation Engineering ", John Wiley and Sons, 2nd ed.,

1974.

4. AASHTO , "American Association State of High way
and Transportation Official Standard ", Part |
Specification , Part Il Tests, 12th ed., 1978.

5. Annual ASTM Standards , Book of American Society
for Testing and Material , Section 4, Vol. 04.08 and
Vol. 04.03, 1983.

6. British Standard Institutions, " Methods of Testing

Soil for Civil Engineering Purposes ", 1377 : 1975.
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Details Covered Topics and the required time / Daily for Steel Design.

First Term

Week

Subject

Theory hr.

1

Behaviour and properties of structural steel. Stress-
strain relation ships in structural steel- Elastic and
plastic design method.

2

Behaviour and properties of structural steel. Loads
and resistance factor design.- Steel sections
properties (AISC-specification).

Tension members. Allowable ensiles stress and

loads.

Tension members. Net areas.

Tension members. Design of tension members

Design of Trusses. Load.

Design of Trusses. Design of sheet

Design of Trusses. Design of purline and sag rods.

©| o N| o O b

Design of Trusses. Bolted and welded connection.

Compression member. Interdiction to compression

member. - The AISC formulas

N N N N N NN
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11 Compression member. Design of compression 2
member under axial forces.- Effective column length.

12 Compression member. Column base plate for axial 2
loaded column.

13 Compression member. Design of columns under 2
combined bending and axial load using AISC
formulas.

14 Compression member. Moment resisting column 2
plate

15 Midyear Exam

Second Term
Week Subject Theory hr.

1 Design of beams. Beam specification and braced 2
length.

2 Design of beams. Flexural member including 2
unbraced beams.

3 Design of beams. Design of laterally unsupported 2
beams according to AISC Specification.

4 Design of beams. Beam-bearing plate 2

5 Design of composite beam. Specification and 2
Criteria.

6 Design of composite beam. Design of composite 2
beam according to AISC specification.

7 Built-up beam and plate girder. Specification and 2
Criteria.

8 Built-up beam and plate girder. Design of Built-up 2
beam and plate girder.

9 Gantry crane girder. Specification and Criteria. 2

10 Gantry crane girder. Design of gantry crane girder. 2

11 Plastic analysis and design. Theory of plastic 2
analysis.

12 Plastic analysis and design. Collapse of mechanism 2
to AISC requirement.

13 Plastic analysis and design. Design of beam 2

71




according to AISC requirement.

14 Plastic analysis and design. Plastic analysis of
frames.
15 Final Exam
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Tension members.

Column base plate for axial
loaded column.
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Road  user: (@  Driver
characteristics and senses:(b)
Pedestrian controls

Road characteristics




Analysis of speed-flow-density
relationships







A )
my: Intersections  :  Signalized
\Jt_)fy.\i 8 :h‘:i intersections applications and Sl 5 wgdl 4 24-23
< examples
4l
my: Intersections : Grade separation
Ry °$Cﬂ types and warrants Saadatl]y agil 12 30-25
4l
agiadll Al 11
= Highway Capacity Manual 2000 , TRB 209 (HCM2000)
= A Policy on Geometric Design of Highway & Street
2001(Green Book)
= A Policy on Design Standards — Interstate System 1999
(AASHT01999)
= Manual on Uniform Traffic Control Devices (MUTCD) 2009.
= Highway Design Manual 2005/Irag (HDM2005)
= Traffic engineering (Mcshan) 2004.[soft]
. 'll'g;f?flc Engineering — theory and practice (Pignataro, L.J.) 2l il
. N . Ll pagpall =
= Traffic Engineering — new technology and solution (Taylor, el
MAP) 1988. A .

Transport Planning and Traffic Engineering (O Flaherty C.A.)
1997.

Introduction of Transportation Engineering (Banks, J.H.) 1998.
Transportation Engineering — planning and design (Wright.
Paul) 1998.

Traffic and Highway Engineering (Garber, N.J.) 2009.

Highway Engineering Handbook - ch.2 (Shannon, L. J.) 2004.
Handbook of Transportation Engineering - ch.6 (Abdulhai,B.)
2004.
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4. o8l I Water and wastewater engineering,
Mackenzie L. Davis, Ph.D., P.E.,
BCEE.(2010).
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Structural Details in Concrete. M. Y. H. Bangash ( 1992
)
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o Glaaall / 53a 0 and

Design
elements/line/shape
/form/space/color

Space and
mass/horizontal and
vertical elements
Organization of
formal space/spatial
relationships




Proportion and
scale

AVl 4y jall aal el 19751

1985/ )y sl yali/s jlaadl 5 () 8 (g3laa -1
1999/ )5 (b (e S/ larall WS a1l 2D

3-Architecture; Form; Space and Order/Francis
Ching/1996
4- The Art of Color and Desing/Makland Graves/1985

5-Launching Imagination/ Mary Stewart/2006
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e Matrix Methods of Structural
Analysis.( The Plane Truss,
Beams)

e STAAD PRO Va8i program.




e The Finite Elements Method.

IokaaYl e Epanet program.

. Introduction to Matrix Methods of Structural
Analysis, Harold C. Martin, McGraw-Hill, 1966.

Yijun Liu , ™ Introduction to Finite Element

Method", 1998, university of Cincinnati.

Autocad 2007 program.

STAADPRO V8i program.

Plaxis program.

Epanet program.
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