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Abstract

Change orders that occur frequently during the construction phase, affect the construction performance in terms of
cost, time, quality, safety and environment, and place a huge burden for stakeholders of given projects. This study
analyzed the causes of change orders and their impact on the basis of 721 cases and a questionnaire of 164 domestic
U.S. military construction participants in a total of 24 U.S. military projects. Important factors for change orders in the
US military construction projects were engineering change due to design errors (348 cases, 48.3%), user requests
change(8 cases, 11.9%), and different site conditions (69 cases, 9.6%). In addition, due to the change orders,
construction cost increased by 6.56% on average and construction period was extended by 21.1% compared to the
original schedule. As a result, it is anticipated that domestic construction companies can obtain a better understanding
of change orders and construction performance, which may be difficult due to accessibility and limitations to military
facilities. Also, it is proposed a successor study that guides in the right direction for the U.S. Military Construction.
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Literature Review

+ Definition of change order on FAR

+ Change order regulation

Causes of change order & cost impact

+ 721 cases of 24 projects

+ Classification & cost impact of 721 cases
Qualitive analysis on impact of change order

+ Survey with 164 respondents

+ Analysis of impact of change order
Figure 1. Research procedures
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Table 1. Causes of change orders in previous studies

Previous studies
5 6 7 8 9

Causes of change orders

Design changes, errors,

S 8 B O O
omissions & discrepancies

Value engineering — Technical
Proposals/ Innovative O
construction methods

Suspension/ termination of work,
Scope changes

User request changes-Design/
Program

Different Site Conditions (Soil,
underground utilities)

Sudden climatic changes or
natural disasters (Earthquakes, O O
typhoons, flooding, fires, etc.)

Incomplete work, increase in

delayed work (inefficiency ©
Estimated construction duration @)
Price fluctuation of construction o o

materials, legal expenses
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Figure 2. Frequency of change orders
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Table 2. Cost increase by causes of change order

Number of
Codes Causes Design Inccrgztse Eggcg
Changes
Engineering(Design) 348 o
1 Changes (48.3%) $19,962,091  63.0%
4 User Changes,  gg (1199%)  $3640822 115%
Discretionary e e 7o
5 Contract Options 1 (0.1%) $1,361,653  4.3%
Miscellaneous o e
6 Changes 16 (2.2%)  $1,268,640 0.9%
Differing Site o o
7 Conditions 69 (9.6%)  $3,920,197 12.4%
Value Engineering o _ —0 90
8 Change 5 (0.7%) $14,542 0.2%
E Excusable Changes 68 (9.4%) $131,756 0.4%
Government Furnished o _

G Property 1 (0.1%) $1,995
Variations in o _ 490
Q Estimated Quantities 27 (3.7%) $1523388  -4.8%
S Suspension of Work 10 (1.4%) $26,312 0.8%
vV Construction Changes 63 (8.7%)  $4,307,587 13.6%
721 o
Total (100%) $31,706,708  100%

Table 2014 Hi= Hle} Zo] FAH] 7l 7 &
Oﬂoc}— ud 9912 AAVYY] oF 9 Fetog HAWA
o= F7FRE 3,100% 22 & 1,900% SEG7IE =

4 63%)E BT, Itk 2= AlFA] SRR ¢l
St ¥4 02 4309 © (13.6%), AR&AF Q7 3605 &

o

H(11.5%), A Aol 390t E(12.4%)9] ¥elo]
Ao HFS ujz Aog HArh JHH i)
AAM7o] ZAM|9] Z9 SHlst ] B]g] VE 14,000
99(0.2%), 2352 WA 1505 22(4.8%)Q] AL 2
Aol kA FA|= EA A ARE ARIE 9
At

TSt AAMACR Q] 247 AHRHTAR] & FAY
4 20,6639 tiH] 4,245%0] ZVkt Aog yERith
AR RE oggkRA o] ATl nirviAE A
9% 9 =2to & 9Igt |%o] 1,8890U(44%)E 7 %
7} ZItKTable 3). tho2E FAF 5 AlZAY] of
A2 ol3k WAoo 2 5849(13.8%) Ao Uehit

Table 3. Time increase by causes of change orders

Number

h Time Percen
Codes Causes %hggggsn Increase tage
Engineering(Design) 348 o
! Changes (48.3%) 1869 44.0%
User Changes, 86 o
4 Discretionary (11.9%) 222 52%
Differing Site o o
7 Conditions 69 (9.6%) 454 10.7%
Value Engineering o _ 519,
8 Change 5 (0.7%) 91 21%
9 Administrative Change 26 (3.6%) 25 50%
E Excusable Changes 8 (9.4%) 568 13.4%
S Suspension of Work 0 (1.4%) 614 14.5%
Vv Construction Changes 63 (8.7%) 584 13.8%
Total 4,245
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Figure 3. Impact of cost and time in change order
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Table 4. Survey data of change orders

ltems Contents

Survey Content Design Changes in Military Construction

Survey Period December 1-31, 2020 (1 Month)
Survey Project stakeholders who experienced in US
Participants military construction
Method Google Survey
Owner 44 26.8%
Construction Manager 4 25.0%
Contractor 35 21.3%
Respondents Designer 29 177%
Other (Estimator,
Quality Assurance, 15 9.1%
Design Manger)
Total 164 100%
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Table 5. Comparison of causes of change orders and
construction performance

Causes of Quality Safety Environment
Design
Changes Rl Rank RIl Rank RIl Rank
Design errors
and omissions,  0.682 1 0.500 3 0.504 3
or discrepancies
Sudden climatic
changes 0.572 4 0.617 1 0.610 1
User request
changes 0.594 3 0.477 5 0.479 4
Different Site
Conditions 0.613 2 0.559 2 0.545 2
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of construction  0.470 8 0.407 9 0.416 8
materials

Administrative
changes 0.455 9 0.423 7 0.406 9

Value
Engineering 0.513 6 0.434 6 0.423 6

Variations in
Estimated 0.477 7 0.412 8 0.417 7
Quantities

Incomplete
work, increase  0.552 5 0.495 4 0.467 5
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