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Abstract

The project management information system (PMIS) has recently been developed by using the information
technology(IT) in order to implement advanced information management technology to construction industry in Korea.
The PMIS has been applied not only to domestic construction projects, but also to some overseas projects executed by
Korean construction companies. This study was performed to develop the PMIS that is tailored to the US construction
IT market. It has been monopolized by the US-based IT companies, but other companies are recently emerging with
competitive technology and market strategy. As a preceding study, existing commercially available systems were
analyzed, and the required features of the PMIS were identified by analyzing the core elements of contract, process and
cost management about construction projects in the US. Then, the PMIS was developed based on the aforementioned
analysis results. The system includes the document management module with an internal electronic approval system,
the cost—plus—based automatic labor cost calculation module, and the progress management module to support the
integrated project cost management. In addition, the functionality of the developed system was verified by experts
about construction management in the US via questionnaire survey. The developed PMIS, in this study, is expected to
be applied not only to the US construction IT market as a system specialized for the US construction industry, but also

to other oversea markets in the future.

Keywords : project management information system, united state construction market, information technology, construction
project management, cost reimbursable contract
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Table 1. Current state of project management system

in the world
System Features Distribution Industry
Document Control Online Construction
Aconex Contract Control Mobile Infrastructure
Field Inspections Brargy & Resources
Document Control
Procore Cost Control Online Construction
Contract Control Mobile
Scheduling
Document Control Sl
Prolog Cost Control Online Construction
Field Administration Mobile
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Figure 1. Contract amounts by contract type
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Table 2. Contract process

Contract Step Key Tools

e Program WBS

(Work Breakdown Structure)
e Preliminary Contract WBS
* SOW (Statement of Work)

¢ |GCE
(Independent Government
Cost Estimates)

Develop Requirement

Cost Estimation

* BRFP (Request for Proposal)
—Preliminary Contract WBS
-SOW

e Contract WBS

e Contract SOW

e Contract
-WBS
-SOW

Select Contractor

Negotiate Terms
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CRAFT OVERTIME TAXES&INS | FRINGE | TRAVELOR TOTAL
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DESCRIPTION I T BENEFITS | SUBSIST | HOURLY COSTS
WAGHRATE | %OF | AMT | %or | AMT |
X-CARPENTER 4/M $2049 | 833 | 170 | 387 l 8872 $5.55 | $2.00 $38.46 |
K-CARPENTER $1849 | 833 |§154 | 387 | $7.87 $5.55 $2.00 $35.45
Overtime rate calculation
Regular time  =40.00 Hours Equivalent straight time
48 hours at straight time =48.00 Hours =48.00+4.00
Overtime =48.00-40.00 = 52.00 Hours
=8.00 Hours Overtime Rate ( 52 Hours Paid )
vertime R P e
8 hoursat 42 time 48 Hours Workd
— 4.00 hours paid =(1.0833) -1 x 100% = B8.33%

Figure 2. Wage rate calculations (UFC, 2010)
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Figure 4. System development framework
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| Company (% Name Category (3 Trade (= Field %)  Nationality = RFID No.
‘ 1 | Doalltech Kyuhun Cho staff Gerieral Accountant South Korea 3472239205
Reaquirements.
| 71 | Thompson MD ROBIUL ISLAM Worker Concrete Concrete Worker ~ Bangladesh 231312096
| £ | Thompsen SOMEL Worker Concrate Carpenter Bangladesh 23138076
| £1 | Thompson ARIVALAKU staff Concrete Supervisor Malaysia 2311216121
| 1 | Tompson Abuilah Al Mamun worker Concrate Civil Welder Bangladesh 930419710
| £ Thompson Muhamad Nasir Bin  Worker Concrete Civil Diver Malaysia 935310810
| £ | Thompsen Nithyasseelan AL Worker Concrete Civil Diver Malaysia 93665110
| £ Thompson Mohamad Safarin Worker Concrete Civil Diver Malaysia 935815210
| 71 | Thompsen Gunaseelan Thanabala  Worker Concrete civil Diver Malaysia 9339017810
| £ | hompson Anuar Bin Abdul worker Concrete Civil Diver Malaysia 9312820710
| 71 | Tompson Mogd Faziin Bin worker Concrete Civil Diver Malaysia 931810510
Figure 6. Workforce List in PMIS
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Contract Work Package Approved | Awared | Contract to Total Contract Approved | Anticipated | Total Estimated Latest Budget | Payment SPaid
No 9 Budget | Contract | be ded | tobe ded Variations | Variations Variations Cost Estimate | Variance | Certified
ALOL Soil Investigation 1,389,000 1389000 1,389,000 P - 1,389,000 - 0.00
B101 Test Piling 3,864,000 3,694,150 3,694,150 169,099 - 169,099 3,863,249 |- 751 0.00
B202 Piling 67,213,000 37287894 37,287,894 26,900,582 3,000,000 29,900,582 67,188,476 |- 24,524 66,111,000 9840
co101 Main Contract 937,702,000 | 928,748,690 S 928,748,690 682,000 4,985,928 5,667,928 934416618 |- 3285382 513,748,000 5498
C0301 Fire Shutter 6,332,000 s 6,332,000 6,332,000 = - - 6,332,000 - - Q.00
covo1 Curtain Wall 162624000 | 162,623,009 g 162,623,009 90423833 9,042,833 171665842 9,041,842 0.00
C1001 BMU 3,810950 3,810,950 3,810,950 = = 3,810,950 = 0.00
D101 Mock-up Rooms - Guestrooms 8,000,000 1837517 1837517 6,268,483 6,268,483 8,106,000 106,000 0.00
D101-2D-1 |Mock-up Rooms - Office - - & - - = ks 0.00
E0101 E&M Main Contract 463,819,000 493,766,280 493,766,280 12,820,000 12.820,000 506,586,280 42,767,280 0.00
E0301 ELV 27,600,000 - - - - - 27,600,000 0.00
E0601 AV System 14,000,000 14,000,000 14,000,000 14,000,000 - 0.00
Fola1 and Pavings 3471,000 3471000 3,471,000 3,471,000 000
E2301 Laundry Equipment 7,000,000 7,000,000 7,000,000 7,000,000 000
Figure 9. Example of the project cost subsection
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Figure 10. Process diagram of project cost management
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Table 3. Summary of survey

Purpose validation test and usability inspection

Survey period  25-29, August. 2014
3 project manager in US construction field

Survey target (over 15 years of experience)

Five—point scale

Method (Excellent-Good-Average-Poor-Very Poor)

Result of survey Total 258 point (average= 86point)




General

1. Ewvaluate overall user interface of the PMIS system.

2. Ewaluate overall functionality of the FMIZ system.

2. Ewaluate the efficiency of the system compared to other
frazmented scftware products on market,

Document Coniral

4, Evaluate the function that users can define document
numb erln% structure, document templates, and af)proval
process based on pre—defined project resp0n51b1 ity matriz,
5. Ewaluate the function that PMIS wall automatically send out
notices to the responsible team or individuals

Workforce

6. Evaluate vein recognition and/or picture—taking function
built into the gate pass system interms of ste safety and
security management,

7. Ewaluate the functon of PMIE that can calculate labor hours
based on user definable classification

Project Control

3, Ewvaluate the integrated function with Primavera PB program,
9, Ewvaluate automated, real-time based labor hour calculation

function of the PMIS system,

H/W-eguipment

10.Evaluate overall design of gate gass systern (hardware) in
terms of size, mobility, and durability,

Figure 11. Questionnaire survey
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