8 a8y g 8 Anals

Sagaial) Bylal g Awwadn M@@béﬂ&bﬁ.@ll&é&é}
F -.guz.s 5

2015/2014 (b bl

CM 207 Open Channel Hydraulics 3[2-2~1]v

Introduction, Types of cross sections, Stage and depth measurements, Types of flow, Velocity
distribution, Velocity measurements, Kinetic energy and momentum, correction factors,
Curvilinear pressure distribution, Steady uniform flow, Resistance to flow, Design of cross
sections, Design of circular cross sections, Specific energy and , critical flow, Applications on
specific energy, Specific force, Steady rapidly varied flow, Hydraulic Jump, Weirs, Discharge
measurements, Steady gradually varied flow, Water surface profiles, Computation of water

surface profiles length, Flow control, Laboratory experiments,
Prerequisites: ME 251
CM 210 Introduction to Electrical and Mechanical Systems 3[2-2-0]

Introduction to electrical circuits - electrical installation in residential an industrial buildings
(illumination networks in rural areas, data lines, telephone lines and antenna, control of air
conditioning, lift) — requirements of audio systems - alarm devices (fire - security - gas). HVAC
components and systems. Plumbing elements and features. Essential mechanical systems used in

typical residential and institutional projects.
Prerequisites: None

CM 301 Steel Structures Design (1) 3[2-2-0]
Introduction to the design of metal structures; behavior of members and their connections; and

theoretical, experimental, and practical bases for proportioning members and their connections,
design of simple structures
Prerequisite: CM 107, CM 101,

CM 302 Reinforced Concrete Design (2)
Concrete structural systems and components: Slabs, beams, frames; stairs analyzed and designed
according to codes. In-depth study of the behavior of reinforced concrete members, including the
relationships between behavior and building code requirements. Creep, shrinkage and relaxation,

3[2-2-0]

cracking.

Prerequisite: CM 206.

CM 303 Project Cost Analysis. 3{2-2-0]

Introduction to the application of scientific principles to costs and estimates of costs in

construction engineering; concepts and statistical measurements of the factors involved in direct

costs, general overhead costs, cost markups and profits; and the fundamentals of cost recording

s

for construction cost accounts and cost controls.

Prereguisite: CM 203 iy,
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CM 304 Highway Engineering 3{2-2-1f

Analysis, behavior, performance, and structural design of pavements for hi ghways and airfields;
topics include climate factors, rehabilitation, life cycle design economics, and traffic loadings.
Analysis of factors in developing a highway transportation facility; traffic estimates and
assignment; problems of highway geometrics and design standards; planning and location
principles; intersection design factors; sireet systems and terminal facilities; programming
improvements; drainage design; structural design of surface; concepts of highway management

and finance; and highway maintenance planning.
Prerequisite: CM 106, CM 202.
€M 305 Steel Structeres Design (2) 3[2-2-0]

Metal members under combined loads; connections, welded and bolted; moment-resistant
connections; plate girders, conventional behavior, and tension field action, design of complicated

structutes

Prerequisite: CM 301

CM 306 Water and Waste Water Engineering 3]2-2-0]

Introduction — Definitions — Fields of Environmental Engineering — Environmental system -
waste cycles — Main Environmental problems — Global problems — water pollution — water
supply Engineering — water purification works — water Distribution system and Storage tanks.
Sanitary Drainage . Sewerage System — wastewater Treatment Works.

Prerequisite: CM 201

CM 307 Construction Productivity. 312-2-0}
Tntroduction of the application of scientific principles to the measurement and forecasting of

productivity in construction engineering. Conceptual and mathematical formulation of labor,

equipment, and material factors affecting productivity.

Prerequisite: CM 205, CM 303

CM 310 Introduction to Transportation Engineering 3[2-2-0]
An introduction to the design, planning, operation, management, and maintenance of
transportation systems. Principles for planning integrated multi-modal transportation systems
(highways, air, rail, etc. ) are presented. Introduction is provided on the layout of highways,
airports, and railroads with traffic flow models, capacity analysis, and safety. Functional design

concepts are introduced for both the facilities and systems areas of study with life cycle costing

e——
o e,

procedures and criteria for optimization.

Prevequisite: CM 106
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CM 311 Engineering Geology S[Z-Z-O]V
Composition and properties of rocks and soil, geologic processes, geologic structures and
engineering consequences, natural and artificial underground openings, terrain analysis and site
investigation, civil engineering facility siting, seismic zonation for ground motions and soil
liguefaction potential, geotechnical aspects of municipal and hazardous waste disposal.

Prerequisite: CM 101 -
CM 313 Advanced Topics in Materials 3[2-2-1]

Fatigue and fracture, failure theories applied to concrete and steel structural cornponents,
composites classification and theories, polymers and their applications in civil engineering,

Ferrocement, new concepts in material design.

Prerequisite: CM 202

CM 314 Structural Analysis (3). 3[2-1-3]
Direct stiffness method of structural analysis; fundamentals and algorithms; numerical analysis

of plane trusses, grids and frames; virtual work and energy principles; introduction to the finite
element method for plane stress and plane strain. Introduction to dynamics and the dynamic

analysis of structures.

Prerequisite: CM 107,

CM 315 Pre-stressed Concrete 3[2-2-0]

Study of strength, behavior, and design of pre-stressed reinforced concrete members and
structures, with primary emphasis on pre-tensioned, precast construction; emphasis on the
necessary coordination between design and construction techniques in pre-stressing.

Prerequisite: CM 302

CM 401 Design of Temporary Structures 3[2-2-0]

Design of temporary structures used in the construction industry on various projects such as

formwork, falsework, scaffolding, cofferdams, and so forth by providing lectures and design
examples, business aspects associated with the design and construction of temporary structures

in the real world such as business practice, legal aspects, and design philosophy.

Prerequisite: CM 305, CM 302

CM 402 Engineering Risk & Uncertainty. 3[2-2-0]
[dentification and modeling of non-deterministic problems in civil engineering design and

decision making. Development of stochastic concepts and simulation models and their relevance
to real design and decision problems in various areas of civil engineering.

Prerequisite: BE 308
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CM 403 Repair and Maintenanee of Buildings 3[2-2-0]
Identification and evaluation of buildings defects, structural and nonstructural cracks, repair

materials and techniques, maintenance plans for building and associated problems, mainfenance

planning techniques, evaluation of maintenance efficiency.

Prereguisite; BE 308

CM 404 Construction Methods Equipment - 3[2-2-0]

Major construction equipment and concrete construction. Selection of scrapers, dozers, cranes,
etc. based on applications, methods, and production” requirements. Power generation,
transmission, and output capacity of equipment engines. Calculation of transport cycle times.
Concrete methods include mixing, delivery, and placement. Design of forms for concrete walls

and supported slabs.

Prerequisite: CM 307, CM 205

CM 405 Construction Contracting 3[2-2-0]
Construction contracting for contractors, architects, owners. (1) Organization and administration;
industry structure; construction contracts, bonds, insurance. (2) Planning, estimating, and
control; quantity takeoff and pricing; labor and equipment estimates; estimating excavation and
concrete; proposal preparation; scheduling; accounting and cost control. Students use contract
documents to prepare detailed estimate, FIDIC contracts

Prerequisite: CM 303

CM 406 Computer Aided Design 312-0-3]

Introduction to the commercial computer programs for analysis and design of structures,
implementing the basic knowledge in dealing with computer applications, checking on model

concepts, manipulating the results into design

Prerequisite: CM 305, CM 302

CM 410 Quality Control of Construction Materials 3[2-2-0]
Construction material specification and test procedures. Sampling methods, data collection and
statistical data distributions. Quality control charts, development of quality assurance
specifications and acceptance plans, Examples using data from actual field construction and
laboratory experiments collected by destructive and non-destructive methods.

Prerequisite: CM 202

CM 411 Steel Structures (3). 312-2-0]
Theories of ultimate behavior of metal structural members with emphasis on buckling and
stability of members and frames; theory of torsion applied to beam torsion, lateral-torsional
buckling, curved beams with emphasis on design criteria; post-buckling strength of plates and
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E)ost—buckling versus column behavior, design of composite sections and behavior, cabled
structures.

Prerequisite: CM 305

CM 412 Reinforced Concrete Design (3) 3[2-2-0]

Special types of structures, industrial buildings, tall buildings, shell structures, and storage
structures. Introduction to the use of computer applications to the design of concrete structures.
Inelastic behavior of reinforced concrete beams and columns, Combined bending, shear, and
torsion in beams. Behavior of beams, columns, and walls under seismically induced load

reversals. Analysis and design of connections.

Frerequisite: CM 302
CM 413 Soil Mechanics (2) 3[2-2-0]

Difference between soils and other materials, stresses in soils due to structural foundations,
elastic, consolidation and secondary consolidation settlements of footings, shear strength and
stress-strain behavior of clays and sands, Mohr-Coulomb, Ramberg-Osgood, and Hyperbolic
stress-strain models for soils, nonlinear Winkler foundation analysis of piles, pile groups, and
drilled shafts due to vertical and horizontal loads, foundation spring constraints for
superstructure analysis. Foundations, traditional and pile foundations. Safety; partial coefTicients
and load combinations. Earth pressure, retaining walls. Steel pilings and anchors. Stability of

earth fills. Dams and harbors.

Prerequisite: CM 204.

CM 414 Decision and Risk Analysis. 3[2-2-0]

Development of modern statistical decision theory and risk analysis, and application of these
concepts in civil engineering design and decision making; Bayesian statistical decision theory,
decision tree, utility concepts, and multi-objective decision problems; modeling and analysis of
uncertainties, practical risk evaluation, and formulation of risk-based design criteria, risk benefit

trade-offs, and optimal decisions.

Prerequisite: CM 402.

CM 415 Finite Element Methods
Theory and application of the finite element method; stiffness matrices for triangular,
quadrilateral, and isoparametric elements; two- and three-dimensional elements; algorithms
necessary for the assembly and solution; direct stress and plate bending problems for static,
nonlinear buckling and dynamic load conditions; displacement, hybrid, and mixed models

3[2-1-2]

together with their origin in variational methods.
Prerequisiie:CM314
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CM 416 Earthguake and Fire Resistant Design [2~2-0f

Structural dynamics: Dynamic response of structures, earthquake effects. Total stability of
buildings, resistance systems for horizontal actions. The design of reinforcement to resist
earthquake actions. Fire resistant design. Thermal loads. Fire resistance of structural elements,

and structural systems.
Prerequisite: CM 305, CM 302

CM 417 Bridge Structures 3{2-2-0]
Advanced concepts and modern trends in design of bridges. Rehabilitation, repair, and retrofit of

existing bridges. Use of relevant codes. Study of alternative structural forms and materials for

sfficiency and economy. Design problems and reports.
Prerequisite: CM 305, CM 302

CM420 Independent Study. 3 hours. 3[2-2-0}
Individual investigations or studies of any phase of civil engineering selected by the student and

approved by the department.

Prerequisite: Senior standing; Consent of instructor.

CM 400-1 Graduation Project (1) 4[3-0-3]
Students use all of their knowledge and previous design experience, particularly in the field of

Specialization, and integrate all components of the curriculum together into one major project
extending over the 9th and 10th semesters. Projects are industry-based.

Prerequisite; Department approval

CM 400-2 Graduation Project (2) 4{3-0-3]

Completion of the requirement of CM 400-1in addition to new requirements, presentation and
discussion. The project is presented orally and assessed by faculty members and an external

assessor,

Prerequisite: CMA400-1

Ty
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