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In this globalization era, many alternative choices of construction materials. 
The limited funds available make engineers have to think creatively to choose 
materials used in order to obtain the cost as efficiently as possible. There are 
many ways to do the cost efficiency of the project, one of them by doing value 

engineering. The construction design selection is very important to do because 
it can show the project quality, as well as produce the development with an 
efficient and optimal cost. The value engineering approach in the construction 
field is an organized and creative approach aimed at identifying unnecessary 
costs. These unnecessary costs are costs that do not provide quality or 
usability/functionality. The value engineering application is to construct 
projects has considerable potential savings from the project budget. This study 
aims to obtain cost savings made during the design phase and irrigation 
drainage project implementation. The scope of the study in the present study is 
the wall project on the DAS irrigation drainage improvement at Cengcengan 
River in Sukawati, Gianyar. This analysis uses the steps of value engineering 
plan, i.e., information, creative, analysis, development, and recommendation 
steps. Whereas, the criteria used to evaluate the components/systems included 
aspects of cost, quality, implementation time, methods, mobilization, 
availability, and aesthetics. In this study, four alternatives will be analyzed, i.e., 
alternative one using the river stone, alternative two conventional concrete 
K225, alternative three cycloof concrete and alternative four precast L shape. 
Regarding the analysis that has been conducted alternative four is the best 
alternative by using precast L shape which is used in irrigation drainage project 
using zero-one method. The cost savings obtained after replacing the stone 
masonry with precast L shape 20 years old is IDR. 23,754,327,910 with time 
savings of precast L shaped mounting work for 490 days. 
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1.  Introduction  

The construction project is a series of interrelated activities to achieve a specific purpose 
(building/construction) within a certain time, cost and quality. Construction projects always require 
resources, i.e., human, materials, machines, methods, money, information, and time. In a construction 
project, there are three important things included time, cost and quality (Kerzner, 2006). One of the 
construction project activities is the irrigation drainage construction. 

In this globalization era, many alternative choices for construction materials. The limited funds 
available make engineers have to think creatively to choose materials used to obtain the effective cost as 
possible. There are many ways to do the cost efficiency of the project, one of them by doing value 

engineering (Soeharto, 2001). Value Engineering is a systematic approach to obtain optimal results of any 
costs incurred in a creative effort event to analyze functions by removing or modifying unnecessary price 
increases in the process of financing the construction, operation or execution, maintenance, tools 
replacement, and others (Dell'Isola, 1974). Value engineering analysis method has advantages a 
systematic effort, neat, and organized approach in analyzing the subject matter value to the function or its 
usefulness but still consistent to the need for appearance, realities, quality, and the project maintenance. 

Value engineering approaches are conducted to find alternatives or ideas aimed at generating better or 
lower costs than previously planned prices with functional and work quality constraints. This ensures that 
a responsible work outcome can be performed. This value engineering approach is carried out on 
irrigation drainage, wherein the physical construction of the old-fashioned irrigation, i.e., with river stone 
has many weaknesses. Therefore, alternative construction materials are sought in researching cost-saving 
opportunities without compromising overall construction performance, which would benefit all parties 
involved. 

 
Research question 

Based on the above background then it can be formulated some problems included: 
a)  What is the best material alternative to replace the initial design of the irrigation drainage project? 
b)  How much cost savings and time after the analysis with value engineering method? 

 
Aims  

The aims are to be achieved in the present research as follows: 
a)  To find the best material alternative to replace the initial design of the irrigation drainage project 
b)  To know cost savings and time after the analysis with value engineering method 

 
Research significance  

The research significance in the present study included: 
a)  Overview the alternative materials that can be used in the application of value engineering to plate 

components in accordance with the value engineering criteria that must be effective and efficient. 

http://sciencescholar.us/
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b) Illustrates the cost savings or cost saving of the alternatives used in the construction. 
 

2.  Research Methods 

The method is chosen in conducting the research is a descriptive evaluative. The research is intended, 
i.e., research that is conducted on an object systematically to get the facts and the object nature under study. 
Types and data sources 

Data is needed for this research included: 
a)  Primary data 

Primary data is data obtained through direct observation in the field. It is obtained through interviews 
with respondents (suppliers) in the form of material price data, productivity. 

b)  Secondary data 
Secondary data is data obtained by citing existing data through resource persons in the project. Data is 
in the form of project viewing, cost-saving plan and work plan and terms. 

Research procedure 

a)  Information. At this stage, the building identification will be in value engineering. It contains general 
information, design criteria, and functions of the project item section to be analyzed. 

b)  Creative. A search for alternatives will be used to replace the work items system that has been planned. 
Unlike the alternatives can be made to substances/materials as well as designs rather than lower 
structural work items that will be value engineering. 

c)  Analysis. Calculates a value/work item cost with the offered design alternatives. In calculating the cost 
can be reviewed regarding substances/materials, labor, time, and work items dimensions. In this stage, 
convey the contents by using the zero-one method. 

d)  Recommendation. Provide recommendations for what is conducted in the previous stage, which can be 
either evaluation or potential value of the highest/greatest savings then summarized into one into a 
table. 

 
3.  Results and Analysis 

a)  Information Stage 

Project information data will be analyzed by value engineering: 
Project name : Improving DAS irrigation drainage, Cengcengan River, Sukawati Subdistrict, Gianyar 

Regency. 
Project location : DAS Cengcengan River, Sukawati Subdistrict, Gianyar Regency. 
Project owner : Official Bina Marga and Drainage, Gianyar Regency. 
Project function : Irrigation drainage. 
Length : 3.964,453 meters 
Project value : IDR. 9,058,279,790 

 
The project is implemented two types of irrigation drainage construction included: 
a)  River stone installation 

Length : 1.234,87 m² 
Cost : IDR. 1.594.340,694 
Plastering work : IDR. 35.660.269,80 
Broadcast work : IDR. 59.160.997,59 

b)  Precast L shape installation 
Length : 3,184.30 m 
Cost : IDR. 5.100.356.515 
Working floor concrete work: IDR. 404.140.762,06 

In the information stage, several ways are used to identify the work to be done value engineering, i.e., 
cost model, and function analysis. 
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Cost Model 

The cost model is a part of work that is grouped according to each project element. It can be seen in the 
following figure 1. 

 

 

 

 

 

 

 

 

 

 

 
                                                                                      Figure 1. Cost Model. 

 

b) Functional Analysis 

Functional analysis is the main basis in value engineering. It distinguishes value engineering from other 
cost-saving techniques. This analysis assists the value engineering team in determining the lowest cost 
required to perform key functions and support functions and identify costs that can be reduced or 
eliminated without affecting performance or product constraints. The product/building function is 
thoroughly determined first before determining its elements function. 

 
Table 1 

Analysis of drainage irrigation project function 
 

Project Item Function Type 

River stone installation on 
drainage irrigation 

Streaming Water 
 

Primary  
Protecting Plants 
 

Secondary 
Dividing Water 
 

Secondary 
Draining Water 
 

Secondary 
Reducing Flow 
 

Secondary 
 

c)  Creative Stage 

In this stage, alternative ideas for drainage irrigation project began to emerge as a comparison of 
existing designs. Regarding the emergence of this alternative design is expected to create new design 
opportunities that can minimize the price. The alternative is conducted by making changes in the type of 
materials that will be expected to have a significant effect project on the price. On the project, the river 
stone installation is raised four alternatives included: 

1)  Alternative 1 using the river stone (existing). 
2)  Alternative 2 using K-225 conventional concrete. 
3)  Alternative 3 using cycloof K-175 concrete. 
4)  Alternative 4 using precast L-Shape K-300. 

 
 
 

Improvement of Irrigation Drainage in Cengcengan River 

IDR. 9.058.279.790,00 

 

Preparation work 

IDR. 59.000.000 

. 

Soil work 

IDR. 802.838.682,33 

Spread work 

IDR. 274.123.153 

Concrete work 

IDR. 404.140.762 

Plastering work 

IDR. 35.660.269 

 

River stone installation 

IDR. 1.499.519.427 

Broadcast work 

IDR. 59.160.997 

Precast work 

IDR. 5.100.356.515 
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Table 2 
Strengthen and weaknesses of each alternative 

 
Alternative  Picture Strengthen Weaknesses  

Alternative 
1 using the 
river stone 

 

- Implementation is easy 
- The implementation cost is 

relatively cheaper 

- In certain areas of stone hard to be 
obtained 
- Bigger dimensions 
- Many leaked due to hollow 

Alternative 
2 using K-
225 
convention
al concrete 

 

- Strong structure. 
- Low maintenance costs 

- Very strength tensile a weak  
- Requires formwork 
- Finishing is not tidy 

Alternative 
3 using 
cycloof K-
175 
concrete 

 

- Mastering a solid concrete 
structure 

- Nonhigh maintenance cost 

- Mastering low tensile strength 
- Requires formwork to hold concrete 
- Finishing looks not straight/neat 
- Requires plastering  

Alternative 
4 using 
precast L-
Shape K-
300 

 

- Quality guaranteed 
- High weather resistance 
level 
- Efficiency of execution time 
- Sleek design  

- Requires additional costs for 
mobilization 
- Must be put in a good place and 
treated well 
- Unexpectedly enough cost 

 
d) Analysis Stage  

The prior assessment process is conducted, it is necessary to prepare or give weight for each criterion. 
The order in ranking is sorted based on the questionnaire analysis results conducted. The ranking result is 
in the following table on a temporary weighting assessment. 

 
Table 3 

Temporary of ranking and weighting 
 

No Functio
n 

Rate 
 
Rangking 

Weight % Information 
1 Cost (A) 7 25 Highest priority 
2 Quality (B) 6 21,43 High Priority 
3 Implementation time (C) 5 17,86 High Priority 
4 Implementation method (D) 4 14,29 High Priority 
5 Mobilization (E) 3 10,71 High Priority 
6 Availability (F) 2 7,14 High Priority 
7 Aesthetics (G) 1 3,57 High Priority 

Total ranking rate 28 100  
 

1)  Assessment using zero-one method 
At this stage, an assessment towards each alternative based on previously weighted criteria by using 

the zero-one method to obtain the index value of each alternative. Then, in determining the alternative 
assessment, it is necessary to arrange alternative preferences to make the assessment has a clear 
reference. 
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Figure 1. Cost comparison diagram 

 

 
Figure 2. Comparison diagram of implementation time 

 
Zero-one assessment towards cost-saving function. (A) 

 
Alternative  I II III IV Total Index 

I X 1 1 1 3 ½ 
II 0 X 0 1 1 1/6 
III 0 1 X 1 2 1/3 
IV 0 0 0 X 0 0 

Total 6 1 
 

Zero-one assessment towards quality function. (B) 
 

Alternative I II III IV Total Index 
I X 0 1 0 1 1/6 
II 1 X 1 0 2 1/3 
III 0 0 X 0 0 0 
IV 1 1 1 X 3 ½ 

Total 6 1 
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Zero-one assessment of the implementation time function (C) 
 

Alternative I II III IV Total Index 
I X 0 0 0 0 0 
II 1 X 1 0 2 1/3 
III 1 0 X 0 1 1/6 
IV 1 1 1 X 3 ½ 

Total 6 1 
 

Zero-one assessment towards implementation method function. (D) 
 

Alternative I II III IV Total Index 
I X 0 0 0 0 0 
II 1 X 1 0 2 1/3 
III 1 0 X 0 1 1/6 
IV 1 1 1 X 3 ½ 

Total 6 1 
 

Preference for mobilization criteria. (E) 
 

Alternative I II III IV Total Index 
I X 0,5 0,5 0,5 1,5 1/5 
II 0,5 X 0,5 0,5 1,5 1/5 
III 0,5 0,5 X 0,5 1,5 1/5 
IV 1 1 1 X 3 2/5 

Total 7,5 1 
 

Zero-one assessment towards material availability function (F) 
 

Alternative I II III IV Total Index 
I X 0,5 0,5 0,5 1,5 1/5 
II 0,5 X 0,5 0,5 1,5 1/5 
III 0,5 0,5 X 0,5 1,5 1/5 
IV 1 1 1 X 3 2/5 

Total 7,5 1 
 

Zero-one assessment towards aesthetic/appearance function. (G) 
 

Alternative I II III IV Total Index 
I X 1 1 0 2 1/3 
II 0 X 0 0 0 0 
III 0 1 X 0 1 1/6 
IV 1 1 1 X 3 ½ 

Total 6 1 
 

2) Final assessment of alternative and existing (weighting) 
The weights and indices are known. Then, the next process is to perform the analysis using an 

evaluation matrix. Wherein, the matrix analysis multiplication is conducted between the weights of each 
criterion with each alternative assessment index that has been obtained. Then, each alternative summation 
can know which alternative has the highest value. 

Based on the analysis results of evaluation matrix in Table 4, it can be seen that the alternative IV is 
using precast L shape mastering the highest total weight superiority is 32.73%. The weight value is 
obtained based on quality criteria, implementation time, implementation method, mobilization, material 
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availability, and aesthetics/appearance.  
 

Table 4 
Final assessment of alternatives and existing (weighting) 

 
 

No. 
 

Weight alternatives 
Criteria  

Total  
(%) 

 
 

Inf. 
A B C D E F G 
25 21,43 17,86 14,29 10,71 7,14 3,57 

1 
Alternative (I) 
River stone 

1/2 
12,5 

1/6 
3,57 

0 
0,00 

0 
0,00 

1/5 
2,14 

1/5 
1,43 

1/3 
1,19 

20,83 
Index 
Weight 

2 
Alternative (II) 
Conventional concrete 

1/6 
4,17 

1/3 
7,14 

1/3 
5,95 

1/3 
5,95 

1/5 
2,14 

1/5 
1,43 

0 
0,00 

26,78 
Index 
Weight 

3 
Alternative (III) 
Concrete Cycloof 

1/3 
8,33 

0 
0,00 

1/6 
2,98 

1/6 
2,98 

1/5 
2,14 

1/5 
1,43 

1/6 
0,60 

18,46 
Index 
Weight 

4 
Alternative (IV) 
Precats L Shape 

0 
0,00 

1/2 
10,72 

1/2 
8,93 

1/2 
4,15 

2/5 
4,28 

2/5 
2,86 

1/2 
1,79 

32,73 
Index 
Weight 

 
e)  Development Stage 

The development phase is closely related to Life Cycle Costing, including the initial cost, maintenance 
cost, and disposition cost (residual value). 

 

Table 5 
Life Cycle Cost 

 

Description Existing  L –Shape (selected alternative) 
Initial Cost IDR. 2,990,814,742 IDR. 5,917,542,753 
Maintenance cost 
(5% initial fee) 

IDR.149,540,737 
(every three years) 

IDR. 295,877,137 
(every ten years) 

Residual value 
(5% initial fee) 

0 IDR. 295,877,137 

Age building plan five years twenty years 
Interest Rate 12% 12% 

 
Table 6 

 Life cycle cost calculation for river stone 
 

Year to     Initial fee (IDR) (1+i)ᴺ Value (IDR) 
0 2,990,814,742 0 2,990,814,742 
3 149,540,737 1,41 210,852,439 
5  1,76 5,263,833,946 
8  2,48 370,861,027 

10  3,11 9,301,433,848 
13  4,36 651,997,613 
15  5,47 16,359,756,640 
18  7,69 1,149,968,268 

Total  36,299,518,530  
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Table 7 
Life Cycle Cost Calculation for Precast L Shape  

 

Description Fee (IDR) (1+i)ᴺ Value (IDR) 

Initial Cost 5,917,542,753 0 5,917,542,753 
Maintenance cost 10th  
10 

295,877,137 3,10 917,219,124 
Maintenance cost 20th  
 

295,877,137 9,65 2,855,214,372 

Residual value  (5% initial fee) 295,877,137 9,65  2,855,214,372 

Total  12,545,190,62
0  

Therefore, the amount of upcoming cost savings is: 
= Total overall river stone - total overall precast L shape 
= IDR. 36,299,518,530 – IDR. 12,545,190,620 
= IDR. 23,754,327,910 with a plan 20 years old 

 
f)  Recommended Stage 

This stage is the final stage in doing value engineering that aims to provide recommendations for 
research that has been previously conducted. Before giving recommendations, as for the details of 
implementation cost and time of each alternative can be seen as follows. From the previous analysis using 
the zero-one method, it is recommended the best alternative for irrigation drainage project using precast 

L shape based on the following considerations: 
- Efficiency implementation time 
- Quality guaranteed 
- Material is easy to obtain 
- Not require heavy equipment in material transportation process 
- Aesthetics/neat appearance 
- Not require a special implementation method 

Implementing alternative IV (four) design, i.e., using precast L shape can cost-saving analysis is issued with 
20 years old plan that is equal to IDR. 23,754,327,910. If it is compared with the use of river stone 
installation. 

 
4.  Conclusions 

Based on the analysis results of Value Engineering that have been conducted on the project of DAS 
irrigation drainage improvement in Cengcengan River, Gianyar can be concluded as follows: 
a)  From 4 (four) alternatives analyzed, alternative IV (four) is the best alternative that is by using precast 

L shape used in irrigation channel work by using the zero-one method. 
b)  Cost savings gained after replacing stone pairs with precast L shape with 20 years old building plan is 

IDR. 23,754,327,910 with a time savings of precast L shape assembly work for 490 days. 
 
Suggestions 

1.  If in a project required value engineering analysis, the analysis should be done at the planning stage. 
Therefore, the optimum potential savings are obtained without reducing the project quality. 

2.  Before value engineering is applied to a project, a clear agreement should be made regarding the 
results shared to be obtained between the owner, the contractor, and the value engineering consultant. 

3.  For closer results, we need to add more criteria reviews and more alternatives. 
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