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ADSTRACT

This work *r concermst will introducing now methods and techiigues for the projecls management
in comstroction industey, This rescarch suppest that the Tragi enginecring staff, who waork o
vonstiuclion scctor, have a pooe knowledge about the subject of Thectsion Suppurl System (D.5.5.]
m spite of that 1his subject have a wide uses in construcien companics in e world. S50 the
reseurcher presents this stedy to intreduce undl o imcrcese the knowledpe abont the concepr of
Diceision Support Systead,

‘Iz research corset ol the guestionoaire process for ceustryclion crmpanics, then the research use
the questicnnuite Tesults in building a proposed Doecision Support Systent, also the guestionnuin
pracess indicate the relation between the decision siruciure and the orpanivationl Jevels,

The resulls obtained from the gquestivnnaine progess shows that there is & requirement for Decision
Bupport System in cost conired decisions suppoert. No the researcher build a Deciston Support
System Eor cost control process which can be used by the planner and estimator for different brpes
of projects. The researcher ulsy applics and evaluates the propesed system in some Iragi
CODRSTICHON COMm pranias,

Lhe application and evaluation proress recommended the nesls Tor applying the Decision Supporl
system for project manzgement in constretion compries.
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INTRODECTION

When ever u decision is made, one of the nropoesed alemalives is chosen, Future activity fusizied an
the chosen alternative wses time, moncy and other fsource, and cxclades any effons on the
alternatives rejeeled. Thus, if a poor choice wos made and  Jater decidd to rovise the decigion, atl
ihe inlervening Uume is Jost and expenditure arc, for the most partivs. Ths all decisions cormnit Lhe
decision makers and other parties related for torther ciforts to cake betier decisions,

Successlul project management depends an the dbility to make aood decistons, The ability to ke
good decisiens depemds op the avaitability of timely, accuene, and erganized information in he
right forenal i the rpht time. To handle such tusk, project managers, should vse 3 proper planning
und management aystem, Ooe of these systoms which has received vonsiderable adention in e
recent yoars is e Decision Support Systcm.

1o spile of Lhat construction industry foumled and developed froum Dwvsanads of vears, but it s still
Yess organized and coatrolied s compare with other industries (¢.g, Manufacture industries). Also
constrction industry consists a Lot of decision making with imeenaintics sinations.

To work n such environment and to incresse the projeet erpanization and contenl, in constooction
industry, many rescarchers working i the construction management ield began highlighting new
techniques mod methods te achieve this tanger,

From this starl point the idea of makiog this stwdy have been ervstalfived to show Decision Suppert
System 43 3 modern method wsed in project planping and vontrol, also, to show its busic cupneepts,
ter tdentily its Lypes, 1o find arcas in project reunsgement working with Decision Support Systom.
Phen, this shuly derives resnits and reconsmendations that develop and support this method in
Project manapemant.

DEFINITEON OF DBECISION S1PPORT SYSTEM

Execigion Support System can be defined ux “An organized colleclion of people, procedure, soflware,
datahase and deviees used 1o provides support in three main calegorics: data collection, aoulysis of
models and presentation o help in making decisions™ {(Post amd Anderson 200t Staie and Genrgy
1997

DECTMON SUPTORT SYSTEM OBJECTIVES

There are six major objectives of TUS.S, whicl are (Lurban | 988).

1- D055 assists maoaygers in their decision processes in semi-structieed (or upstitactured) tasks.

2- DnE.S support rather then replace managerial judgment.

3. 5.5 improve the cfleetiveness of the decisions, not the efliviency with which decisions are
neing made.

-1t Inerrporales dala and models, as well as, other analytical technigues.

51t foces on features that make (hem casy to use by nan-technical users in interactive mode.

&-It cinphasize Mexibifily and wluptability to make veeommodate chanzes in 1he environment and
ieeision making appeoach of Lhe user,

TYPES OF DECISION SUPPORT SYSTEM
These are seven type of LSS as [ollews (Mallach 20005,
1-File drawer systams: -
Allow inmediale aceess lo dats itoms.
2-Thuly unalysls swstems: -
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Allow e manipulation of data by means of uperators ailored to the tusk and sclting o opetates
wl

weieTal nature,
3-Anzlysis infomaton systems: -
Provide meecss to a series ol dalsbase and small mudels.

4-Accounting modols; -

Caleudale fhe consequences of planned actions on the busis ol scoounting deflnitions.
J-Prepresentational modets: -

Estimate the consequences of action on the basis of models thal are pantially non definitional.
&-Cplimization systems: -

Frovide guidelines for action by generpling the optimal solotion consistent with a sel of
Ghrslrams,
F-Suggestion syslems: -

Perlorn mechanical waork leading oy specific suggested decision for a Tairly stuetured sk

The first three types ure datsa-vricnted while the cermuining [our types are model- vrenled a3 shown
in Fig. (1)

Top Supggestion Nystoms * |
Optimization System Maodel: Oriotsed

Reprasentational Models

- Aceounting Modeds -—
Analysis Informatiog Sysiem L
Dala Analysis Systens Jate-Oriented
Thottom File I3 awee Sysdoms
o

Fig £F) The seven tvpes of devision support systern {Mallach 2007y

THE QUESTIONNATRE PROCESS

The questionnaire fumm is desipned for the processes in project mansgement and to achieve thiy
poal the researcher employed the processes included in the Spevification of the Inlemational
Organization of Stundardization (1500 10006) down the title “Cuality managemen| -Guideline to
quality in project management™, becawse this specification invalves all the provesses and activities
im proiect management.

There main two tarpels of the questionnhaine process is to iovesligate the process 10 projoct

mianagement 1hat requires @ D55 w0 help in dealing with its Jecision. and indicate the relation
beiween the deolston stouctune and O orgunizational level.

THE RESEARCH SAMPLE

The research sample represents e major {actor that the gueslionnaire success depends on the
success ol selecting them. The reseurch sample ropresents the ool that 12lls ws the inlformation we
need] from the ficld of engineering work. The msearch samnple consists of tndividuals working in
lour engineening flelds (planning and  scheduling. estimaling and  priciog, designing  and
construclion], beeause many decision appear in Lhese field in construclinn projects.
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The fesearch sample involves (239 individuals who working in construction vompantcs and have
expenience in the eng'neering frelds listing above. The nesults of the questionmuire PrOCESS Ofe a4
shown i Table (1) theowgh Table (E1) betow,

Table {11
"~ Process Impnrtﬂn Tup Middle '_{'Jpera
FTLNARCTIC L TR TR L g 1§ nlanagctent |

Strategic AAE=1at | 2525= (005,

Interdvpendency management 24/25=065 V254
Seepe related 1825 7294 FAA=TRYG !

Time related 5525 30t 2025 RO T |
Cost refated 1895=T0% | 6/25=24% 10 Z5=T6Y |
| Roosouron related 225 8% | 125-a% | 24TE-oew
[ Persanal ndaied : T2i-8% | 23725 Ul%
Comrounication related ) 23=17% 2225=R1%
i:-pl:rrul:innaj
{Risk relatcd 1425=4% | 2015=6% 222588 | 1723 4%
: Purchasing related - 33057037 2725=R¥,

Process

Table (2} The Strateyic Process

Som =slrucipre]

Lin-strcteee]

H2E=T

Table {3} The Interdependency Progess,

Importance

Siuctured

Sem-stuctured

[ 20/25=80%

U-smln:td

Project  initiafion  and  plan

development

THZE--ThY

2025 -801%%

5725=120"%

Infercton management

TS 240,

TR/ =T20

1075 4ng

j Change  und confl guration

Hi25=24%,

FrAh=284%

|8/ 25=T2%

ST LT T

&5

325=12%
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Table (4) The Besource Relaled Provess.

Process

r Impodance )

. Structared Sermd-stroclueed

Resuuros plammin E

f UIZ5—35%

Respurce conctol

 16/25=64%

Jowrnal of Engineering

1. m-struengresd

475 16% | 21/25=54b;,

1®25=Ta% | 4725 16%

Tuble (5) The Svope Kelaled Procoss.

Mrocesy

Importance

[ Structured

Semi-girpeiured

Concept devetopment

1 435164

i SFEs=20%

PSRl

Un-struciured ]

DE=RO0G

Seope development and control

Ni35-330

Activity definition

4755 16%

Activity O nilow]

17/25 63%

LI 68%  §

YIs=i0% | 2aoas=amny

2125=8d4%

Fable (6} The Tone Relaled Process.

| Progess

| Irnp{:e

Serm-siruslured

Aciivily dependency planning

025 24

425-16%

LUn-siruiared

L2 5=

 DJuration cstination

LS 4%

Schedule developiment

Sehwslule conlrol

fu 25=24%,

HIF BN

W25=30% s JELRRE

18i75=722

[3723=T2%

25=14%

Table {73 The Cozt Kelated Process

]'I'I'I]'!l[!ﬂ}-]]'ll.‘.l;‘.

Structured Emni-xruclurcd

1fIs=47

Ln-structured

| o5t estimaticon

| 2/25=a8%,

I ;
AL25=84%

Budgeting

47 25=16%

2/25-55 23025=0720

Cordl eontey

¢ 13i25=52%

125 4% 225=88%

Table (#) The Pemsonal Eelated Process.

Pracess

Ienpuortanse

Stractured F Seni-struciured

CrganiFational ? structon

de it

12 5=0NY,

2M25=%"

Un-stouctured

2532571108}

o

Stalt allocalion process

v 225-B%

52A=10%, ' 225 8a%

Team devepmenl

6252242

L
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Table (9] The Commumization Related Operatiun Process.

HNQOICTICe T structured Semi-struchured
} Communication planning s 4% 1 25125=100% -
lnfmmaliu;lmmiugement T zans =T | 3/25=20% | 20v25=R0%
Comymuanication Contrel 1/25=4% 19/25=T6% | 625 24%
B L P
B Importance Structured | Semi-Stroctured Un-stroctured §

Risk iedentilication

325=12%

1 &r25=372%4

{725-6uM

| 1tislc cstimuticon

25=84% 1

325=172%

L 2225=38%

| Risk responsc develaproenc

if25-40

1/25=4%

1//25=72%

A25-=24%

Iﬂ.aﬂce

10/25=04%

Structured

WI5=3n

£125=16%

21/25=34"%

Requircment documsalation

S5

22125=33%

325=12%

} Subcontractor evaluation

215=8%

1725=d%

24/25=06%

23i25=92%

24253

1815-.70%

TUHE QUESTIONNAIRE RESULT
1- That regarding the process o activity that ooeds 2 PSS w0 belp In solving ils prebbem. The
result show that (72%) of the respondents confirmed Lhat the cost: retated process need a 12055,
it dealing with ies deelsions.

5k

1 25=4074

U525 &P

thal regarding the divisions of the process selected (the vosl related). The result shows that a

{8} of Lhe respundents agrecd that the vosl estimation neod a DUS.3., while (529%} of the
respondents apgreed the cost contro] need a DS5 do dealing with is decisions. 3o if's
recommendsd des 2loping a D.3.5. ta belp in making decision [or both cost cstimativn and

vetrel

That regarding the vrgani.ation fevel and for (e groject management provess and the type of

seructure for cach division in the processes the resoit is summarized in Table (12Z) helow, Mos),
of the Tesults agreed with the theorics isted in the review of Literature, (hat's didn’t mean (100%)
of agreemncnt, but mue: than (70%) in most cases, becauge there are many interactions between
lhe processes as well as between the orpanization Jevels. But the main goul of his rezult iz 10
give an indication about the velationship between Lhe orpanizational levels und type of stuctar:

for the processes.

an
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4. [n Table (12) below, there is a mismatch some between processes angd the orgundzatiooad level
perfommed 1t, like w {Bcope refated asd Tine relaled processes). Table {12) indicates dhat these
processes pertormed by Top Management, hut actually, these processes performed by Midd!
Manapement. This may be celated to the inderaction bebween some processes 1 project
management a5 well as between the persons who performed these processes. More of thut thees
is a misunderstanding may happen for the aglhority sad responsibility for sume respomdenis of
1he guesticonaite, sod bal may gives a nusicading answers thet gives incotrect results.

Table (¥2) The Relauonship Belween Lhe Organizational Level and Vype of Stroctute for the

Top

hlumnagoement

Proyect Managenienl Processes,
Levels
Tyvpe Opecrationzl Middle
O structure Managerment Muhagement
*Organirational 7 *Project initistion  and
Structured structure definition projest plan development

* Tcwrn development

|| *Comrmuricylion

*érmource contenl

FRisk comiro]

controd *equirement

' dogumenlxion

*Subcontracting
— T *Raff allocation | *Interaciion managemenl * Activily definition
Semi-struciursd | process *Cast estimation * Activity contral

*Communication *Budgeling * Activity dependency
plariog | *Cest gontrol planning
*Iotonmaticn *Resource planmnyg * Duration cstination

ratagenent

*Risk

development

rEsponse

*Contouel ssonbml

*Rchedule develppment

|
| *schicdule control

Un-stmacty-od

*(hange coliguration
maagernend
*Rixk 1dentification

¥isk estimation
“Purchasing piagning aod
cofim|

#Fhub contractor evaluation

|

*5ira l-l:I_Ii.i.: pru-cgs
*Concept developnent
¥Scope development umld
voniraol
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BUMLDING PROPOSED D.A.5. FOR COST CONTROL PROCESS

According 1o 150 10006- Claws (5.6.3) “Ihe information needed v smsune the Umely release of
funddz should be made pvailable and provided as imput w (he resource control process™ afier reading
this staterment, it can be underdood thal the cost control should provide an information about the
amount of meney reguired in every stage of the project, as well a5, compane the amound of funds
spent vn the projoct i every stage with similar projects impleseented in the past. This comparisom
be available when use the cush low forecasting fur the project. The cash flow will provide cegular
Pavnents.

represenl the cxpenditure of the project, and by making ovse of these dala which had been
documented in the companies {or the projects implemented in (he past, the estimatar o the planner
could compare the amount ot money expend [or constracted project with a simailar tvpe of project,
accomplished in de past, or be could caleulate the required zmowm of money fer the project in the
MEXE [y TIEEL,

(WERVIEW OF THE SYS1EM

The main idea of the system (program) is to collect the data, which represented by Lhe cash flow for
completed projects, and then caleulste the maximum and the minimom percentage of cxpenditure
for the projects with the same 1ype of the required peoject, which represented as a percentage Irom
the: tutal vost, For cxample: if the total cost of y projeet equal to (10000000 1.3} and the cxpenditare
ar (A4 of completion equal W {65000000 LI¥ then the percentage of expenditure ae (T0%} eyl
o] §SOGCUONY L OOMOOR=05%]. This percenlape represents the result of the data lor un project, so
ihe program will repent this  progess on the other data of the projects with the same type
{ for example school projects) and then calculate the snaximum @nd the minimum percentage lor all
project ¢f the same type in the databaze. Fig (2} through Fig (& ) shows the windows tor the
propased system.

ol Pl Syetem - ' S P | =3 [y
[im=ul LaLa

LRCELTTE
Cwuabka Prored

Erk

-

Fig (2) The main windew for the peaposed sysiem.

m— - ST e e & e e e =i s

Fig (3} Inpaut dlata winw hr the proposed system,
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The Report

| lars T Fangh Diste Cash Floewr Prrcarangs
| Er LR 1651 ZESTIENR-2

m 1 rovn ba ke ||._ r‘uh'F!E.-q-q"i

Fig {6) Out pul of the proposed system,

APPLICATION OF THE PROPOSED SYSTEM
The purpos~ of application the system is to examine the efficiency and verify the performance, also
to detect any error. delects. difficulties that may face the users (hrough their application of the
proposed svstem. The application process is carricd vul on different projects in three state
companies related to the Ministry of Rehabilitation and Housing which are:

i- Al-Faroog General Company for Construction Contracting.

2- Asuour General Company for Construction Coniracting.

3- Hamorabi General Company [or Construction Contracting.

The application results is as shown in Fig (7) through Fig (11) below.

The Keport

| Sads Ty Frash Liakd S aeh Teow ol cosslags

Tianfprs Siw Le B R B A
Tisiitgea o sy
I Bmirdagra 2imua o ETETETS
| Brdgas Flaa® | OATZI 39T
I Dadgas =fn u ) 13 Hdkhg g
| Tuidges ek | [ERe DS Bk

iﬁ‘:ﬁ*-—-mﬁ Tarwas Ta flle | p-:i_-_-|£-_.-.--'—!|

Fig {71 Application o

= T g o

[ the ased system in Hamorabi general company ( Bridges projects).

arh lovw Tain caboa-

Fonmr i BlHE ETERE]
Frua ‘ T O AZETIAsS
B (¥ e ] QIIFZOST

.-uu-._“-i;én_'-!: L Marm Ta dlle | it oy i

Fig (8} Application of the proposed system in Hamorabi general company l{nadﬁmjuulﬁ}.
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Fig (10} Application of the proposed system in Asuour general company (Roads projects).

5 The Report
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Fig (11) Application of the proposed system in Al-Faroaqg general company {University project).

95




.-"-.I'I*LIT..'ATI'IU."I UF DECISION SUPPORT 5Y5TEM |
5, I. Razzouqgi and A, M. Mahjob IN CONSTRUCTION PROJECTS [

EVALUATION OF THE PROPOSED SYSTEM

The proposed system cvaluation process should take into account operating the system belore an
open discussion conpected with and during the presence of specialized person concerning with this .
Lype of work, This process performed in three companies, which the researcher collect the data of
application the system from it (Ashowr, Hamorabi, and Al-Faroog construction Contract
Companies).

The evaluation process consists of ten persons, from the three companies, having experience in
planning and cost processes. The evaluation form distributed (o the individual to get their opinions,
comments and recommendations about the operation and the feasibility of the proposed system. The
evolution guestions and the answers are summarized in Table (13) below,

THE EVALUATION RESULTS

The answer of the evalvation questions shows the following:

A= The proposed D35 is very good in collecting and entering the data and that give an indication of
@ very good user inferface with the system.

B~ The proposcd DSS provide a very good assistance for the planners and the estimator.

C- The proposed DS provide excellent information for the user.

D- The proposed DSS have a very good role in cost control process.

E- The answers agreed that the accuracy of the information provided by the system 15 very good,

F- The proposed DSS have a very good importance for the three companies.

CONCLUSIONS

1- The procedure lollowed in g construction companies, by the financial department and
planning and follow up department, baven't the ability to play the actual role in cost control

2- Three 1s & musmatch between the authority, responsibility and the lunctional position when
making managerial decisions.

d- There 1= lack ol documentation process lor management activities, especially, that related to the
cost control and cost estimation.

4- The evaluation result of the proposed Decision Support System shows that the importance of
implementing such sysiem in construclion companies.

Table (13) The Evaluation Questions and the Resulis.

[ ke Cluestions i T Excellent | V. Good The | The Evalution
10050 | G0-g0
[The feximlily ol coliect  and 1 | 7| : : V. Gl

enicnng e dala i the sysicm |

{user mterlca)

The  assistaniy thal  the  syslem
provices - to ke plonners e

estimialors

The o aml importance ol (he ; i ] Excelleni

informution pravizled by the system

The rale of the smp-:-s:::d system in W s

et contriol,

The wccumpey of the information ] h ] V. Crood

rrovigled by the systemn
|

The important of the proposed ; 7 | - 5 R T

SVETCINL PO YOLID COMMEpany.
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