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Interface Problems in Construction Projects

Puti F. Marzuki, Adrianto Oktavianus, Almerinda Regina

Abstract—interface problems among ifiteracling parties in
1donesian constructlon projects have most oflen led to low
roductivity and completian delay. In the midst of this country’s
=eds 1o accelerate construction of public infrastructure providing
Jnnectivity among regions and supporling economic growth as
ell as better living quality, project delays have to be seriously
idressed. This paper identifies potential cause factors of interface
roblems experienced by construction projects in Indonesia. Data
‘e collected through a survey involving the main aclors of six
nportant public infrastructure construction projects including
iilway, LRT, sports stadiums, apartment, and education building
snstruction projects, Five of these projects adopt the design-build
roject delivery method and one applies the design-bid-build
:heme. Interface problems’ polential causes are categorized into
tract, management, technical experience, coordination,
nancial, and environment factors. Research resulis reveal that,
ipecially in the railway and LRT projects, potential causes of
nerface problems are mainly technical and managerial in nature,
hese relate to a complex construction execution in highly
ngested areas. Meanwhile, coordination cause factors are mainly
wnd in the education building construction project with & loan
om a foreign donor. All of the six projects have to resolve
iterface problems caused by incomplete or low quality contract
scuments. This research also shows that the design-bid-build
slivery method involving more parties in construgtion projects
nds to induce more interface problem cause fnetors than the
ssign-build scheme.

Keywords—Cause factors, construction delay, contract
acuments, project delivery method,

I. INTRODUCTION
“NONSTRUGTION projects’ processes need close
«interactions of various parties, mainly owners,

esigners, contractors, and subcontractors, As a matter of
wet, successful completion of construction projects depends
n proper interactions, which include communication,
ooperation, and coordination, among involved parties,
{eanwhile, interface problems often occur during these
\teractions that risk to  hamper the fulfiliment projects’
bjectives. 1f any interface problem occurs among the
slated construction parties, this will have an adverse effect
n the completion and quality of the projects [1]. It is then
nportant to identify the potential cause factors of interface
roblems in order to address them.

Interface problems in Indonesian public infrastructure
rojects have most often led to low pro:luctmty and
ompletion delay. In the midst of this country’s needs to
ccelerate the provision of infrastructure that support
onnectivity among regions, allowing the economy to grow
nd people’s living quality to get better, project delays are to

P. F. Marzuki i |s with the Institut Teknologi Bandung (Bandung Institule
f Technology). dung 40132, Indonesia (corresponding author, phone:
62-22- EGBI0326 e-mil: puti@ si.itb.ac.id).

A. Oktuvianus is with the Inslitut Teknologi Bandung, Bandung 40132.
ndonesta (e-mail: oktavianus adri@gmall.com).

A, Regine is wilh the Inslltut 1alumlug:| Bandung, Bandung 40132,

i (e=mail: t g ileom).
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be avoided. Early handling of interface problems related
construction delays would be more effectively done if the
potential causes are well understood.

This paper identifies and analyses the potential cause
factors of interface problems experienced by construction
projects in Indonesia that could lead to project completion
delay. In this regard a survey was conducted to collect data
from six important projects including the construction of an
urban railway, LRT infrastructure, sports stadiums, an
apartment and an educational building.

IL.LITERATURE REVIEW

This research is focused on organizational interfaces that
are contact points between relatively autonomous
organizations which are interdependent and interacting to
achieve some larger objectives [2]). The other types of
interfaces that exist in a construction project are physical
and contractual in nature, Physlcal interfaces are the actual,
physical connections that exist between building eleménts or
components, while contractual elements are described as
work elements that are grouped into distinct work packages
by contract {2]. An organizational interface in a construction
project can also be defined as a common boundary between
two organizations. Interface management in the civil
engineering field is the management of communication,
coordination, and responsibility across a common boundary
between two organizations, phases, or physical entities
which are interdependent [3].

Financial problems, inadequate contract and spécification,
environmental problems, and other common problems had
been identified as the four categories of interparty interface
problems [1]. These problems are most likely reasons or
cause factors for interface Issues. An investigation of these
issues from six interrelated perspectives including
people/participants, methods/processes, resources,
documentation, projects management, and environment had
been done [4]. Managing interfaces Is then not a simple task.
Another approach to study interface problems is by
grouping the factors into know-how factors and environment
factors [5]. Managemiént, experience, and- coordination can
be attributed to the lack of personal ability to deal with
“know-how-related problems” and thus these factors are
called the “know-how factor’. On the other hand, contract,
acts-of-God, and regulation factors are caused by poor
adaptation of construction parties to the sudden changes in
national or foreign environments and hence can be grouped
into the “environmental factor” [5).

Some problems such as lack of coopurnuon Timited trust,
and ineffective communication can arise in a construction
project leading to an adversarial relationship among all
project stakeholders [S). This kind of relationship induces
project delays, difficulty in resolving claims, cost overruns,
litigations, and compromises project quality [6].

It is then clear that interface problems are among the risks
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to be managed in construction projects. The potential causes
of these problems are unique in each project and have to be
addressed properly to avoid their negative impact.

III. METHODOLOGY
A survey was conducted to collect data related to
interface problems in six public infrastructure projects.
Table I describes the projects and respondents.

TABLEI
DESCRIPTION OF CONSTRUCTION IMCTS AND RESPONDENTS
Description Respondents

Project 1 mmilway construction owner, designer, builder
D-B* project delivery

Project2  LRT® construction owner, designer, builder
D-B* project delivery

Project 3  aquatic sport stadium awner, builder
D-B* project dellvery

Project4  athletic sport stadium owner, builder
D-B* project dellvery

Project 5  apartment bullding owner, builder
D-B* project dellvery

Project 6 educationel buildi owner, desi

D-B-B* project delivery
"D-B = Design-Build
SLRT = Light Rail Transit
¢D-B-B = Design-Bid-Build

Respondents were inierviewed to obtain their perception
on potential interface problem cause factors that could lead
to completion delay in thei: respective projects. Combining
the ones proposed by previous researchers [1]{5], the factors
are grouped in six categories, namely contract, management,
technical  experience, coordination, financial, and
environment, The respondents of projects 1 to 5 were
requested to fill in a questionnaire on the effect severlty of
each perceived cause factor of interface problems causing
delay of project completion.

The severity index [7] of each potential cause factor's
effect is calculated using the data obtained from the whole
respondents disregarding the projects they were working on
during the survey as follows:

Severity Index (J) = (El=@)X0 o 4500,
a ] (4 L)xy)

where a; = constant expressing weight given to I; and x; =
variable expressing frequency of I. These are applied as
follows: xp = frequency of “very strongly affects” response
and corresponds to ap = 4; x, = frequency of “strongly
affects” response and corresponds to a) = 3; x; = frequency
of “moderately affects” response and corresponds to a; = 2;
x3 = frequency of “strongly does not affect” response and
corresponds to a3 = 1; and x4 = frequency of “very strongly
does not affect” response and corresponds to ag =0 [1].

The severity index of 0-12.5% is categorized as “non-
severe”; 12.5-27.5% is categorized as “somewhat non-
severe”; 37.5-62.5% is categorized as “moderately severe”;
62.5-87.5% is categorized as “severe”; and 87.5-100% is
categorized as “most severe” [1].
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IV. SURVEY RESULTS AND DISCUSSION

Interviews with respondents and site observation
conducted during the survey reveal the following situations
regarding the factors that could potentially cause interface
problems and might delay construction project’s completion.

A. Project |

This is a double-double track railway construction project
connecting two main stations in a big city in Indonesia. The
project was initiated in 2007 with a loan from a donor
country adopting the design-bid-build delivery method.
Design drawings were completed during that time but then
the project was interrupted and has been continued since
2015 financed by state budget and adopted the design-build
delivery method. ~

The initial design drawings and technical specifications
from 2007 that are still used for the actual construction stage
are apparently not wholly relevant to cutrent technical
developments and site conditions. This situation has caused
the need for recalculations and shop drawing readjustments
requiring close communication and coordination between
owner, designer, and builder.

The construction site is focated in a congested area where
problems with illegal settlements are still not resolved. This
has caused difficulties in plaut management including lack
of space for box girder iriventory on site,

Skilled workers are lacking because this project includes
new signal technologies that are not yet mastered by
Indonesian technicians. Foreign enginsers then need to be
hired which could cause communication problems.

Construction activities have to be tightly monitored due to
the requirement that the existing train operation cannot be
disturbed. The railway company’s epproval is obligatory to
execute construction work during a four-hour window time
from midnight to 4 am. The construction inethod has to be
adjusted due to this short working period. Adjustments also
have io be done due to consttuctabllity problems in
connecting the new track to the old one.

Work planning has also  experienced several
modifications to accommodate new requests from external
stakeholders, These include the addition of a new track to :
serve transportation to the city's airport. Complex work
packaging involving different subcontractors requires tight
coordination and good builder’s capacity in decision
making.

B. Project 2

This is the first LRT construction project in an Indonesian
big city providing alternative urban transportation means
and connection with the surrounding areas. Most of the
structure is elevated alongside existing roads and highways
with heavy traffic. The construction has started since 2016
and is targeted to be completed by 2018,

Unforeseen site conditions in a congested area and an
overall lack of contract documents' clarity seem to be
among the main causes of interface problems between the
owner and the design- builder. Moreover, an accelerated
construction process to achieve a rather ambitious
completion target requires a tight coordination and smooth
permit processing by the local govemtent which are not
always possible.
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Clarity of design drawings is lacking due to the minimum
amount of provided detailed drawings to save time,
Production of good shop drawings is then hampered and
revisions are often needed.

Activity schedule has to consider difficult access of heavy
equipment due to traffic jams. Planning of interrelated
works is therefore rather complicated.

C. Project 3

This is an aquatic sport stadium renovation project to be
completed by 2018 for the Asian Games' events,
Construction contracts have to carefully consider the
regulations issued by FINA, some of which are not
described in detail and consequently inadequately
accommodated.

Work quality control is very tight to produce construction
output with high compliance to FINA regulations. For this
reason the builder hires a foreign specialist subcontractor.

Constructability issues were faced due to complicated
architectural design. Difficulties were encountered during
the construction process of a 20 m-high swimming pool
roof. Safety manageément is mainly focused on working at
high levels above ground.

D. Project 4

This is an athletic sport stadium renovation project to be
completed by 2018 for the Asian Games’ events. High
quality construction work is required to comply with
international regulations on competition sport facilities. This
project is emong those which are prioritized by the
government to be nccelerated so there is practically no
difficulties regarding required permits.

Problems encountered on construction site are mainly due
to design changes, constructability aspects of design, late
arrival of materials, unreliable suppliers, and lack of skilled
workers.

E. Project$

This is an apartment building construction project to be
used, among others, by the athletes of the 2018 Asian
Games. The contract between the owner and the design-
builder was carefully set up and negotiated. The
construction process has been developing relatively well.
The main problein faced so far was related to a rainy
weather condition which had caused a 3-day flooding in the
area surrounding the project site and a 2-day delay of
construction activities.

F. Project 6

This is a project to construct 4 educational and research
buildings of a state university in one of the big cities of
Indonesia, started in 2014 and is currently still in
maintenance period. A Design-Bid-Build project delivery
method was adopted. The project is financed partly through
a loan scheme from a foreign donor agency and partly by the
state budget. A complicated project management
organization was set up involving an implementation unit
representing the university, a procurement unit, the ministry
of higher education and research as loan receiver, the donor
agency as loan provider, an engineering design consultant, a
project management consultant, and a contractor. As the
loan was provided through the ministry of education and
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research, the project management has to be accountable to
both the ministry and the donor agency. Each party, namely
the university, the ministry, and the donor agency has its
own requirements and rules to be fulfilled and performance
expectations to be satisfied by the project.

Coordination and communication among the parties were
ineffective. Lengthy processes such as owner’s as well as
engineering  consultant’s  approvals on  important
construction matters such as payments and shop drawings
and concurrence with the donor agency hed megatively
influenced project performance, A lack of project
management capacity seems to be the main source of
interface problems encountered.

Inconsistencies of contract documents, mediocre design
drawings, and lack of contractor's skilled workers as well as
work control capacity had contributed to the low quality of
the built facilities. The project’s completion has been long
overdue and many construction defects are still to be
handled.

G. Potential Interface Problem Cause Factors

The questionnaires filled in by the respondents during the
survey have revealed their perception on the potential cause
factors of interface problems in their respective construction
projects. These perceptions are summarized in Table I1.

Respondents from projects 1 and 6 identify more interface
problem cause factors related to their projects compared to
the other respondents. This is relevant to the extent of
difficulties encountered in their respective projects,

The results show that contract documents' quality is
perceived by all of the respondents as a potentlal cause
factor of interface problems. This is very logical s contract
documents contain the basic and most important points of
agreement between the interacting parties. Design
interpretation capacity. is also perceived by all respondents
as a source of interface problems, This cause factor interacts
closely with the quality of design drawings,

On the management aspect all of the respondents agree
that activity schedule monitoring and work planning
accuracy are potential causes of interface problems that
could lead to project completion delay. The difficulties
related to these management aspects are certainly connected
to the technical aspects of the projects such as construction
method choice and the availability of skilled and productive
workers.

Meanwhile; with regard to coordination aspects, all of the
factors are perceived as potential in causing interface
problems that'could lead to project completion delay by the
respondents from projects | and 6. This is consistent with
their perception on the complex project environment
experienced in both of the projects which include complex
project organization, complex regulation, length of approval
process, policy implementation capacity, and complex state
budget disbursement process.

N
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TABLEI
INTERFACE PROBLEMS® POTENTIAL CAUSE FACTORS
Potentinl couse factors Pl P2 P3I P4 PE Po
1.Contract
Quality of design/contractdocs, X X X X X
Quantity take off accuracy x % b
Change order processing E
Conflict resolution X X
Procurement X X
2.Technical experience
Skill & productivity of workers
Constructlon method choice
Safety management capacity
Risk management capacity
Design interpretation capacity
3.Management
Plany management
Human resources management
Activity schedule monltoring
‘Work planning accuracy
Work quality control
Equipment & material quality
Supply chain management
Expediting capacity
Cest performance monitoring x % x x
Information system management
‘Project control capacity E I %
4,Coordination
Coord|nation capacity X x X X X
Communication skil} X X
Decision making capacily X X x
5.Financial
Owner's low budget L3 X
Payment delay to contractors % X X
Tnflation handling
6.Environment
Complexity of organization
Complexity of regulation
Length of approval process
Policy implemeatation capacity
Complexity of permalit p
Communlcatlon with donors
State budget disbursement
Bureaucracy
Weather
Site condition X
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H. Severity Ranking

The potential cause factors of interface problems that
could lead to project completion delay as perceived by
respondents are ranked according to their severity index
value (1). As shown on Tables 11, IV, and V, the highest
ranked cause factors are in the “moderately severe” category
(severity index of 37.5-62.5%). None of the cause factors
are perceived as “severe” or “most severe”. The perception
of builders and designers also indicates that “work planning
accuracy” is the cause factor with the highest severity index
and placed on the highest rank (see Tables III and IV).
Meanwhile, “design interpretation capacity” is the factor
perceived by all the respondents as having the potential to
cause interface problem with the second highest severity
index and placed on the second rank (se¢ Tables III, 1V, and
V). Perception difference is mainly revealed on “length of
approval process™ which is found to be “moderately severe”
only by owners.
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TABLE lli
SEVERITY RANKING BASED ON BUILDERS' PERCEPTION
Polential cause factors Smr;‘dlyi ]inﬂux Rank

Work planning accuracy 60.42 i
Design interprefation capacily 56.25 2
Supply chain management 50.00 3
Activily schedule moniloring 45.83 4
Plant management 43.75 5
Change order processing 37.50 6

TABLETY 3
SEVERITY RANKING BASED ON DESIONERS' PERCEFTION
Potentinl cause fictors Sever:g}lndcx Rank

Work planning accurscy 54.71 1
Design interpretation cagacity 54.17 2
Activity schedule monitoring 45.83 3

Construction method choice 41.67 4
Quality of design/contract docs. 37.50 5
Risk management capacily 37.50 H
Conflict resoluti 37,50 5.
TABLEV
SEVERITY RANKING BASED ON DWNERS' PERCEPTION
Potential cause fuctors Sevur:g)hld.en Raonk
Quality of design/contruct docs. 56.67 1
Design interpretation capacity 51.67
Construction method choice 46.67 3
Length of approval process 41.67 4
Length of concurrence process 38.33 5

V.CONCLUSION

Interface problems need to be seriously addressed by
interacting parties in a construction project. On time
completion would be one of a project’s objective that might
be hampered by these type of problems. Good quality
contract d ts, including design drawings, are most
important to avoid perception differences among project
stakeholders, In projects where fewer parties are involved,
such as when the design-build project delivery method are
adapted, potential causes of interface problems are mainly
technical and m ial in nature. Whereas in more
complex project organizations especially when a danor
agency is involved, good coordination and communication
would play a more important role in avoiding interface
problems. :
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