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CIVIi, ENGINEERING TECHNOLOGY 
~flSSION STATEMENT 

Civil engineers appiy the principles and techniques of engineering to tbe design and implementation of 

complex systems such as structural, building and transportation systems; water resources: solid and liquid 

waste treatment and disposal: construction management; and the building of public works. There is 

evidence that there will be future-growth of the field of civil engineering in the State of Michigan because. 

of expected high activity i~ :uiany of these areas. As construction projects and federal and state dollars 

increase in the 1990's to address growing concerns over infrastructure repair and environmental issues, 

there will continue to be a shortage of trained civil engineers and technicians to fulfill the demand. 

A comprebensi ve Civil Engineering Technology Program is required in southeastern Michigan because of 

the large infrastructure needs, the shortage of trained civil engineers and the growing importance of the 

engineering team with the inclusion of the engineering technologist The ability to train civil engineering 

technicians at the Auburn Hills campus and the trend of the civil engineering industry to use technicians to 

supplement and extend the work activities of staff. civil engineers· is an opportunity that is expected to 
. ' 

result in a number of strong partnerships between Oakland ColillIIDnity College and the industry. The 

partners. both public agencies and private finm, will be selected on the basis of their ability to offer 

cooperative programs. provide training on the latest civil engineering technology, and offer careers in the 

field. 

The mission of the proposed Civil Engineering Technology Program at the Auburn Hills campus of 

Oakland Commnnity College is to prepare civil engineering technicians for either office design work or 

field inspection/surveying/investigation work in the specific areas of transportation and public works 

design, construction, maintenance, and operations. As an offshoot of this program it is expected that 

upgrading of skills of practicing technicians and engineers will be offered in these same areas because of 

the fast changing technology. 

-- - - ·---- - ..,. 
,,.._:__.__~·.__'..__.!__'.~ ·: 
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CIVIL ENGINl!!l!!RING TEwNoLOGY GoALS 

1) Partici.panrs will be trained in the' terminology and procedures of highway and public works surveying 

including topographic surveys, construction layouts, cross-sections, and as-built surveys and be able to 
. -

use r.he most recent survey technology to perform this work under the general direction of a surveyor or 

engineer. They will be able to transform the data gathered into the format needed for application. 

2) Participants will be able to assist civil engineers in the performance of computer-aided highway, bridge, 

and strncture design r.hrougb familiarity with the widely-used Computer-aided design (CAD) 

hardware/programs and the basic mathematics and standards of highway/public works construction. They 

will be ·able to produce conttact drawings and construction quantity estimates for the engineer's review. 

3) Participams will understand the principles of the public w.orks bidding and construction process and be 

familiar with the-standard procedures, tests, quality. assurance eootfflls, and measurements used to insure 

conformance with the project specifications. They will be able to perfurm. standard tests.(using the latest 

~c1:tno1Qgy) for, by way of example, asphalt and concrete placement, and grade compaction. They will be 

acquainted with procedures for assuring quality oout:rel of assurance of manufactured materials such as 

stmctural steel and sewer pipe. 

4) Participants will understand the pre·+'entive mainfeHttnee-CODcepts of systems management of highway 

pavemmts. scructures, and appurtenances such as traffic control signs an~ pavement mar.ldngs. They will 

be familiar with data gathering and data base management techniques for such programs. They will be 

able to assist engineers in designing and estimating preventive maintenance programs. 

5) Participanrs will be acquainted wir.h the planning and operations of highway systems including the 

techniques of data gathering, data reduction, and presentation. They will be familiar with the theory of 
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traffic flow. highway capacity, and tniffic control. They will understand the tenninology of lnlffic accident 

data and be able to produce accident sununaries for the engineer. They will be aware of ttaf:tic satety 

c:oncems and be capable of recommending traffic controls and operations measures for specific locations 

following investigation. 

6) Participants will be aware of C9nstruction safety measures and the principles of traffic work zone safety 

so that tbey can implement~ under tbe direction of the engineer, appropriate measures for maintenance of 

traffic and woik.zone safety for specific sites. 

7) Participants will be familiar with the design, capability. operations. and maintenance of solid-srate 

1@ffic .£9..ll_fJ'Ol equ_~nLand be able to as~st the traffic signal engineer in designing layouts. supervising 

inst!Uation. setting up operations. and mainrainipg the system in the field. 

8) Participants will be able to express themselves cieady. both verballY and in written reports. as to the 

circumstances. problems_._!)nd recommendations in\-olved in their expected work assignments. They will 

be able to commnnicate with the public. elected officials. and other lay peOJ>le about both the technical and 
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The purpose of lhe curriculum in civil engineering tcclmoiogy is to provide lhe geuera1. 

technician position in one oftbe following fields of civil engineering: 

o-Design of highways and other public works 

o-Construction of highways and other public works 

.. , . ·. ·a.Surveying of highways and other public worlcs 

o-Tra.ffic and transportation engineering 

o- Environmental and solid waste planning. design. and consttnction 

o-Traffic signal design. construction. and maintenanre 

The graduate student should be able to. once he/she has become fami1iar with the s,pecific 

practices and procedures of any employer. be able to become; in a very short time, a productive member of 
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ASSOCIATE IN APPLIED SCIENCE-CIVIL ENGINEERING TECHNOWGY 

Major Requirements (28 credit hours) 
I ) ,,v 

CET 100 Property of Engineering Materials 3 7/, 
CET 110 Engineering Plans & Specifications 3 ,'V 

CET 120 Surveying for Construction 4 
v~ 
~~ 

CEr 130 Nature of Soils 3 .f 

J~ CEr 140 Highway Design 4 ~<I 
~~ 

CEr 150 Bituminous and Concrete Materials 3 

CET 160 Highway and Structure Maintenance 3 

CET 170 Route Surveying 4 

CEr 180 Construction Safety and Traffic Maintenance 4 

CEr 190 Traffic Flow and Data 3 

CET 200 Traffic Signal Control 4 

CET210 Highway and Constrocti~ Drainage 4 

CET 220 Environmental Testing and Solid Waste Disoosal 3 

Supponive Courses (20 credit hours) 

MAT 115 Intermediate Algebra 4 

MAT 156 Trigonometry 3 

DPR 103 Principles of Computer Information Process . 4 

DRT 111 Introduction to Technical Drawing 3 

CAD 110 Introduction to Computer Aided Design 3 __ __.(..,,De=s..._i...,gn,,_tn=a=c=--k) 

CAD 120 Computer Aided Design Applications I 3 ___ lDesign traclcj 

PHY 161 College Physics I 4 

QAILQ!l ___ TomtQm!Uty Control 3 <Inspection track) 
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OAT 101 Principles of Quality Ac;surance 3 <Inspection track.) 

ELT 121 -Basic Electricity I 3 (Signal 

.ELT 124 Basic Electricity II 3 (Signal track) 

General Education (16 credit hours) 

Communications/English 3 
. ., : . 

Fine Arts/Hµmanities 3 

Mathematics/Science (fulfilled above) 3 

Social Science 3 

American Govermrent (POL 151) 3 

Written Communication 3 

Physkal Education 
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COURSE DESCRIPTIONS 

I 
CEr l 00 Property of Engineering Materials 

General survey of the PQroperties. testing. and uses of construction materials, witttemphasis-iltibc·areti-ef 

~~ci!!lJ.y_steel, aggregates, portland cement concrete, and bituminous concrete. The student learns 

standard laboratory testing and report writing procedures. Co-requisites: MAT 115 and Written 

Communications. 

CEr 11 O Erighreering Plans & Specifications 

Introduction Lo construction docum!nts for the bigbway/heavy construction field. Study of plans, details 

~Qp_t,ra~~-and specifications for the design and construction ofbigbways, bridges and appurtenant 

structures. Prerequisite: bigh school drafting or DRT 111. 

CEr 120 Surveying for Construction 
.·. 

Introductory course in plane surveying procedures emphasizing computerized surveying systems and 

using .. transit. tape and engineering levels. Topics included in construction-oriented problems are 

differentiaHeveling-fer-basemark establishment,-tnnsit tape traverses, structure tapemy-out procedures, 

and profile, cross-section leveling. Prerequisite: MAT 156. 

CEr 130 Nature of Soils 

An introductory course for the technical student in the basic physical and geological aspects, 

characteristics. and engineering classifications of Michigan_soils as well as geo-enviromrental 

considerations such as handling hazardous waste on the construction site. Prerequisites: CEr I 00, MAT 

156, PHY 161. 

CET 140 Highway Design 
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A study of lhc theory and practical applications in highway design. Topics covered _in flle_g~metrk and 

structural design of highways include horizontal and verticaJ alignment. super~levation, sight distances, 

structural design, and the typical cross-section, culverts and drainage design.earth work and mass-diagram 

calculations. Laboratory exercises relate theory to actual highway plans. aod-iovolve computer-aided 

design applications. and introduce the AASIITO design guides. Prerequisites: CIIT 120, MAT 156, CIIT 

100, Co-requisite: CAD 120. 

CEf 150 Con'.sttuc~on Bituminous aud Concrete Materials . --:·· ... 

A continuation of the study of materials of construction with emphasis on mechanical and physical 

properties of aggregate, portland ceirent concrete, and bituminous mixtures but with soire discussion of 

timber and geo-syntbetics. Laboratory exercises include aggregate blending. stress-strain testing. concrete 

slump and compression tests. and Marshall testing of bituminous-aggregate mixtures. Prerequisite: CEf 

100. 

CET 160 Highway and Structure Maintenance 

Basic preventive maintenance procedures for pavements, structures, and appurtenances will be presented 

an~ familiarity with standard reporting procedures acquired. Also includes an introduction to pavement 

management systems, structure inventories, and highway facility inventories with emphasis on xmtbods of 

data collection and updating and means of preparing system reports and queries. Prerequisites CET 140 & 

150. 

CET 170 Route Surveying 

Review of instrument adjustment, stadia, global positioning. and eelestial satellite observations. 

Advanced problems in horizontal and vertical curves and an introduction to instrument repair and road 

construction staking procedures. Covers U.S. government land survey system Prerequisite: CET 120 

CET l!W Construction Safety and Traffic Maintenance 4 
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An introduction to safe working proredures for various types of coustruqion and surveying procedures. 

The student will gain an understanding of the procedures for maintaining uaffic during construction and a 

familiarity with the requirements g_uidelines of the Michigan Manual for Uniform Traffic Control Devices. 

Analysis will be made of actual construction projects by review of plans and field inspection, when 

possible. Prerequisites: CET 140, CF.IT 190. 

CID' 190 Traffic Flow and Data 

A description of design eiements of highway systems including driver, vehicle, and roadway. Traffic flow 

design ele~ts. including volume, density, and speed Intetsecti.on design elements including delay, 

capacity, and aecident countermeasures. Terminal design elements including inflow, outflow, and 

circulation. Procedures for obtaining traffic data including counts, accident records, and presenting data 

for analysis. Methods of traffic investigation and recommendation of traffic control measures. 

Prerequisites: MAT 115 and Written Commnnications. 

CID' 200 Traffic Signal Control 

An introduction to the theozy of traffic signal control including traffic signal warrants. traffic signal 

systems. actuated signals and loop detection. and the concepts of cyc1es. phases. splits. and intervals. Tbe 

students will become familiar with the types of traffic signal controllers currently being used. their 

capabilities. and maintenance requirements. Prerequisites CET 190 and EL T 121 

CEf 210 Highway and Construction D!ainage 

An introduction to the c.oncepts of hydrology. fluid mechanics. and hydraulics as they apply to the design 

and maintenance of highway and cr.nstroction drainage facilities. Students will be exposed to the 

.fundamental elements and characteristics of drainage systems including pomps. sumps. catch basins. storm 

sewers. bank and edge drains. etc. They will learn how to design drainage systems based on bydrotogic 

stQrID. data. run-off charact~nstics. and the relationship of pipe si7.e and _gradient to capacity. Prerequis@.J! 
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CET 220 Environmental Testing and Solid Waste DiSj)OSal 

An introduction to the most current environmentaLconcems in highway and othe.amblic works 

const.roction including pertinent federal and state regulations. standard tests. and !llethods of miligalion. 

Also includes an overview of the solid waste cfumosal systems used in Michigan. pertinent legislation. and 

environmental concerns and design of sanitacy landfills and waste-to-steam incinerators. Prerequisites 

CIIT 130. 

. ..,·. • .... 
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ABET CRITERIA 

Th_e A~ditation_Board for Engineering and Technology. Inc. (ABET) has established criteria 

for accrediting programs in Engineering Technology. The aiteria for associate programs are as listed 

General Criteria 

o-Minimom of 64 semester hour credits 
.. 

· : ,'. ·. · o.-16 semester hour credits of an appro.priate combination of basic sciences and 

mathematics of tbe type, level. and subject coverage specified in the applicable program 

c..nteria. The basic sciences component must include at least 4 semester boor credit in 

area specified under basic sciences below. The mathematics component must include at 

least 8 sexrester hour credits in areas specified under mathematics below. The remainder 

of the reguirement may be met by appro_priate course work in either basic sciences or 

mathe@tics but not in computer prownnqjiog. 

o-The balance of the programsbmlld be designed to achieve an integrated and well-

rounded engineering technology program with a rnuimnm of 4 semester hours of 

cooperative education experience provided it meets requirements stated under thfil 

section. 

~Content and Orientation 

o-The program. should provide an integrated educational experience directed toward the 

develqpment of the ability to apply pertinent knowledge to the solution of practical 

problem; in the graduate's engineering technology speciali.!Y,. 

o-ABET requires a high degree of specialization for engineering technology programs. 

but with field orientation rather than task orientation. The engineering orientation oftbe 

Jecbnical speciali?.,ation should be manifested by facul~ qualification and course 
• ~ '\ ' •• ' \ '· . '1 • . ~ . ' •• :..~ 

Curriculum .Elements 
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Q:-SuQj_ect matter has its roots in mathematics and basic sciences and carries knowledge 

further toward application. 

o-Teclmical skills and technique courses are those where the student acquires the 

necessary skills and_knowledge of ap;pro.priate methods. procedures. and techniques-

such as grn.phics, P-rQblem solving. processes, con~truction techniques. field operations~ 

safety and maintenance. Technology laboratocy manuals. expe~nts. projects. and 

activities should clearly reflect the orientation of the program, towards the education of 
. .,. ... 

tlie student in the modem techniques of awlied design. construction. operation. 

inainteq~~. and testing. For cou~J requiring laboratocy work. sufficient written 

documentation of that work is required to ensure that students become competent in 

communications with sucp material graded with re~ct to both technical content and 

writing skills. 

9-Technical desifilL@Urses are practice-oriented standard design apj>lied to work in the 

" 
field in which students acquire experience in carrying out established design procedures 

·" in their areas of s~cialization. The course would follow established design concepts 

developed by engineering would e:mphasis stanciard design proredures and practices 

m...ost Qf whichJm_ye beeJJ included in handbooks or standard computer ~thods. 

Basic Sciences and Mathematics 

ghenornena using measurement and quantitative expression. Laboratocy wort is a 

componencs of I.he basic sciences. The basic sciences in a Civil Engineering Tectmology 

Civil Engineers (ASCE>. topics in statics and strength of materials. 

requiremencs should include carefully selected topics suited to the individual program 

I 
I - ~ ...... ~ ' .... 
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AG~QfID.!.1ilQJlcldiJi..QP.!ll cri_teria (QI_Ciyil _ _Ep_gineeijpg Tecbnologyj1Q1Wll!l..!.!!ibmit~<tby 

ASCE. the program must ensure that a student understands and is able to USC algebra. 

!rig_QJ!9@~d_an~lytic geometry with facility. In addition.~nding upon tlt~ 

educational objectives of the program. the basic concepts of awlied statistics. advanced 

.!ri_gonomt_lJL..Qr_cfil_culus should be inc;_luded .. 

Commnnications. Humanities and Social Sciences 

9-Qood oral and written communications are a necessaiy achievement of a college 

graduate. Reports should be neat.. grammatically correct. and lucid. Graduates must be 

J?.LQJki~IJ!.ID_tbe Qse _of English and h:rye develo.ped the abiliJy_JQ_@ll®IJnig!Je ideas and 

understand those of others. Course work in Englisli composition. including both written 

and oral presentation. literature and especially technical writing is aP!JfOPrlate. 

o-It is important that the student understand ·aad ameciate our cultural heritage. the 

complexities of interpersonal relationships and understand the interrelationship between 

technology and society. and a system of values essential for intelligent and discerning 

j~ ... 

Computer Literacy 

Q:ltJ!!_~~-ntial U!!lt studegt,.c; acquire a wodcip_g_koowledge of computer usage in ~ 

engineering rechnology field. Instruction must be included in one or more of the 

compJ!!~r laqgimg~_c,;ommonfilsed in Ure practice of en~neering technology. 

A~signm•ncs should concentrate on using the computer in technical problem solving 

!WP.Ji~_tiOQS ~ C@Jrasted to traditional data g_ocessing problems. 

Cooperative Programs 

Q:Al.Ur.L<t~~Jl.Ot sepMateJyjgentif.yJ,~9~rati_y~ w_t encourages fle~ibility in 

the development of appropriate work ex;periences as part of an engineering technology 

pr_QWJ!ID.. ~~Qi.UQt-_ _work ~rien~. as de~bcd abo'{~ nng~__['~JJeral CtiJ~.l!.IDJrnt 

include an aQpropriate academic component such as a seminar or written fonnal report 

!!.d..(Jre!!fil!!g_the 1l~_peri.11nce and ~gucati_Q.nal be_neijt.~, 

.... ·:._. 
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Ii;gmi!d!LCu~_m:y 

9-Technical currency must be assure<f by such weans as a competent and inquisitive 

f.a~JJJy,_fil]J.~tiv~jnd1J.~trifilJlcfYisozy committee, an adequately funded budget which 

encourages continued faculty developmmt. and a modem library collection. 

Other Sections 

There are other sections to tbe ABEf criteria which are not relevant at this time. They include: 

o-Arrangem.mt of Baccalaureate Programs (2 + 2) 

. , .. · o-Facolty 

o-Student Body 

o-Administration 

o-Satisfactory Employment 

o-Indostrial Advisory Committee 

o-Finaocial Support and Facilities 

-· . -- -- --·-·- --· -- . --·- -----·· - ... -- . 


