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ABSTRACT 

 

The construction project of the Public Lecture Building and Laboratory for the Faculty of Social and Political Sciences Phase 2 

at UPN “Veteran” East Java aims to support educational and research activities. To improve cost efficiency without 

compromising the building’s function and quality, the Value Engineering (VE) method was applied. This method is used to 

evaluate the main functions of a project and to find more economical and efficient alternatives in design, materials, or 

construction methods. The research was conducted through five VE stages: information, function analysis, idea generation, 

evaluation, and recommendation. The analysis focused on elements with the highest cost contribution, specifically structural 

beam work and slab work. The Velue Engineering results showed that the structural beam work could be replaced with a more 

efficient alternative. For example, Alternative 1 uses bamboo scaffolding with a diameter of 8–10 cm and a length of 4 m, and 

beam formwork made of 12 mm plywood. This alternative could save up to IDR 116,148,590.99 from the initial project budget. 

For slab work, the alternative includes using bamboo scaffolding with the same specifications and 12 mm plywood formwork. 

These alternatives were applied without reducing the building’s quality or function. The implementation of VE has proven 

effective in supporting decision-making in construction projects, especially for building higher education facilities that require 

efficiency and sustainability. 

 

Keywords : Value Engineering, cost efficiency, building construction, decision making. 

 

 

1. INTRODUCTION 

The implementation of constructilon projects often 

encounters varilous oblstacles that lead to delays, causilng the 

completilon tilme to devilate from what ils stilpulated iln the 

contract documents. Constructilon ils ilnherently a hilgh-rilsk 

fileld, especilally iln terms of filnancilal rilsks due to project 

delays. Each project typilcally has a predetermilned 

ilmplementatilon plan and schedule, detaillilng when the 

project should blegiln and filnilsh, how ilt willl ble executed, and 

how resources willl ble allocated. However, these plans are 

blased on ilniltilal estilmates made durilng the plannilng phase. 

Dilscrepanciles bletween plannilng and actual fileld condiltilons 

frequently result iln delays and ilncreased ilmplementatilon 

costs. 

Accordilng to Andil et al. (2003), there are seven major 

categoriles of factors that can potentilally affect constructilon 

tilme: lablor, materilals, equilpment, silte characterilstilcs, 

managerilal capacilty, filnancilal aspects, bland external factors 

such as railnfall ilntensilty, economilc condiltilons, and work-

related accildents. Probloyo (1999) adds that project delays 

are often caused bly changes iln plannilng durilng executilon, 

poor managerilal skillls wilthiln the contractor’s organilzatilon, 

poorly ilntegrated work plans, ilncomplete drawilngs and 

specilfilcatilons, and the contractor’s faillure to carry out the 

work. 

 
Figure 1. Section View 

 

The constructilon project of the Publlilc Lecture BLuilldilng 

and FILSILP Labloratory Phase 2 at UPN "Veteran" East Java 

ailms to enhance educatilonal facilliltiles and ilnfrastructure, 

partilcularly for students and academilc staff iln medilcal-

related study programs. The bluilldilng comprilses 12 floors 
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and one blasement, wilth a total floor area of 4,314.8 m². ILn 

ilts ilmplementatilon, the project requilres not only correctilon 

of plannilng or calculatilon errors blut also a cost-effilcilent 

approach that mailntailns qualilty. Therefore, value 

engilneerilng ils consildered a relevant solutilon. Thils approach 

ilnvolves revilewilng the cost bludget plan to ildentilfy and 

elilmilnate non-essentilal costs wilthout compromilsilng the 

qualilty of materilals used. 

BLased on thils blackground, the obljectilves of thils study 

are: (1) to ildentilfy the work iltems that can ble analyzed usilng 

value engilneerilng iln the constructilon project of the Publlilc 

Lecture BLuilldilng and FILSILP Labloratory Phase 2 at UPN 

"Veteran" Surablaya, (2) to determilne the lilfe cycle cost of 

the project, and (3) to calculate the amount of cost savilngs 

resultilng from the applilcatilon of value engilneerilng. 

 

2. METHOD 

BLased on Ramadhan’s (2020) analysils, project delays are 

mailnly caused bly damage to major equilpment, whilch 

dilsrupts overall constructilon actilviltiles, and the slow 

response of supervilsory consultants iln provildilng 

ilnformatilon and decilsilons on silte. Thils ilndilcates that bloth 

the contractor and the project owner share responsilblillilty for 

the delays. Meanwhille, Prilyo and Hermawan (2010) stated 

that the Value Engilneerilng method ils hilghly effectilve iln 

reducilng costs iln constructilon projects, especilally bluilldilng 

projects, bly provildilng alternatilves that mailntailn functilon 

and qualilty whille usilng the bludget more effilcilently. 

BLased on these filndilngs, several steps can ble taken to 

reduce project delays: repailrilng or replacilng damaged mailn 

equilpment, ilmprovilng communilcatilon and decilsilon-makilng 

among stakeholders, applyilng the Value Engilneerilng 

method to ildentilfy cost-savilng opportuniltiles wilthout 

compromilsilng qualilty, provildilng trailnilng on the ilmportance 

of tilmely communilcatilon and Value Engilneerilng prilncilples, 

and conductilng regular moniltorilng and evaluatilon of project 

progress, equilpment condiltilon, and communilcatilon 

effectilveness. These measures are expected to help the 

project run more effilcilently, on schedule, and wilthiln bludget. 

The value engilneerilng process or procedure ils carriled out 

iln a systematilc framework so that the filnal results are 

achileved accordilng to the planned obljectilves, iln the 

followilng ways: 

ILdentilfy probllems bly gatherilng ilnformatilon from past 

plans and ongoilng project plannilng documents. The probllem 

ils then formulated blased on the facts obltailned durilng 

probllem ildentilfilcatilon. Assess the oblject where Value 

Engilneerilng ils to ble carriled out wilth reference to the 

functilon of the filxed ilnstallatilon. Then, alternatilve costs are 

calculated as a result of the study of the functilon of the 

oblject. Perform cost versus functilon analysils on several 

alternatilves to get the blest solutilon iln terms of cost, functilon, 

and performance of the ilnstallatilon/oblject. 

After obltailnilng the selected solutilon, the Value 

Engilneerilng results are developed and verilfiled blased on 

valild standards and other previlous experilences. Then, the 

Value Engilneerilng cost ils determilned blased on addiltilonal 

technilcal consilderatilons. Filnally, Value Engilneerilng ils 

documented and sublmiltted to the owner for approval. 

Accordilng to Chandra (2014), a Value Engilneerilng work 

plan ils a good tool to complete the study from start to filnilsh. 

Thils plan can ensure that all aspects requilred iln the study are 

properly consildered. Thils work plan dilvildes the study ilnto 

several elements. 

Thils work plan allows the Value Engilneerilng team to 

collablorate creatilvely and analyze changes. ILt helps the team 

to choose the blest optilon. The work plan summarilzes 

specilfilc recommendatilons, and ends wilth a proposed 

ilmplementatilon schedule and a summary of blenefilts. 

The work plan ils dilvilded ilnto filve (5) dilfferent Phases, 

iln the ilmplementatilon of whilch the Phases are 

ilnterconnected.  

The filve (5) steps of the Value Engilneerilng work plan 

are as follows: 

• ILnformatilon Phase  

• Creatilve Phase 

• Analysils Phase 

• Development Phase 

 

Accordilng to Chandra (2014) iln Armando (2015), one 

way to determilne the focus of value engilneerilng analysils ils 

bly applyilng the Pareto prilncilple. BLased on Villfredo Pareto’s 

theory, 20% of the most ilmportant components iln a system 

typilcally account for 80% of the total cost. BLy organilzilng 

work iltems from the hilghest to the lowest cost usilng a cost 

blreakdown model and plottilng a curve of iltem cost versus 

cumulatilve cost, the 80% cost bloundary can ble ildentilfiled to 

help determilne whilch iltems should ble priloriltilzed iln the 

analysils.  

The Pareto dilagram, as explailned bly Chandra, ils a type 

of blar chart that vilsually ranks the frequency or ilmpact of 

probllems or processes from most to least silgnilfilcant, from 

left to rilght. Thils dilagram ils a common qualilty management 

tool used to categorilze and silmplilfy complex data, makilng 

ilt easiler to ildentilfy probllems, set priloriltiles, and make 

ilnformed decilsilons. 

Although the Pareto prilncilple may not always apply 

exactly iln every case, ilt remailns a useful guildelilne for 

ildentilfyilng criltilcal components worth studyilng. ILn the 

ILnformatilon Phase of value engilneerilng, relevant project 

data ils collected, ilncludilng desilgn blackground, 

assumptilons, and cost sensiltilviltiles. Typilcal actilviltiles durilng 

thils phase ilnclude gatherilng key documents (such as project 

scope, drawilngs, specilfilcatilons, and cost data), ildentilfyilng 

and priloriltilzilng key ilssues, understandilng the project’s 

scope, schedule, bludget, rilsks, and workforce performance, 

confilrmilng the most recent project concept, ildentilfyilng 

major functilons, and establlilshilng project success crilterila. 

Accordilng to ILr. Julilanus H, MSILE (1995) iln Lilstilono 

(2011), the zero-one method ils a silmple decilsilon-makilng 

technilque used to priloriltilze functilons or crilterila. Thils 

method compares each functilon bly determilnilng whether ilt 

ils "more ilmportant" (scored as 1) or "less ilmportant" (scored 

as 0) relatilve to another. BLy usilng these comparilsons, an 

ilndex ils calculated for each crilterilon, whilch then serves as a 
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reference for evaluatilng and rankilng alternatilves. The mailn 

advantages of thils method are ilts silmplilcilty and ease of use. 

ILn the decilsilon-makilng phase, two types of zero-one 

methods are appliled: one for determilnilng the weilght of each 

crilterilon and another for calculatilng the ilndex values. The 

value of each alternatilve ils calculated usilng the formula: 

 

=  
𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑎𝑛𝑘𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑎𝑛𝑘𝑠
 𝑥 100  (1) 

 

Rankilng ils done iln reverse order, where the most ilmportant 

functilon ils gilven the hilghest score. Further detaills on the 

calculatilon process usilng thils method can ble found iln tablles 

1 and 2. 

Table 1. Zero-One Method to Find the Value 

No  Funtion 
Rank 

Number 
Value Description 

1 Cost 3 50 
High 

Priority 

2 
Fast 

Implementation 
2 35 

Medium 
Priority 

3 Easy 1 15 
Low 

Priority 

Total rank number 6 100   

 

Table 2. Zero-One Method to Find the Index 

Alternative A B C Total Index 

A X 1 1 2 2/3 

B 0 X 1 1 1/3 

C 0 0 X 0 0 

   

Table 3. Existing Research and Emerging Alternatives 

No  Alternatif  

Criteria 

Total Description 
1 2 3 

  Value 50 33,33 16,67     

1.   Alt A 
Index Index Index 

∑X 
Index 

X X X Value 

2. Alt B 
Index Index Index 

∑X 
Index 

X X X Value 

3.  Alt C 
Index Index Index 

∑X 
Index 

X X X Value 

 

BLased on Tablle 3, the value of x ils obltailned bly 

multilplyilng the ilndex bly the temporary weilght. The total 

sum of these values (Σx) represents the overall weilght of all 

alternatilves. Thils filnal value serves as a decilsilon-makilng 

tool that effectilvely ilntegrates bloth qualiltatilve crilterila 

(whilch cannot ble measured) and quantiltatilve crilterila (whilch 

can ble measured), allowilng for a more comprehensilve 

evaluatilon. 

ILn addiltilon to thils, Lilfe Cycle Costilng (LCC) ils an 

ilmportant technilque used to assess the total cost of a 

bluilldilng or facillilty throughout ilts entilre lilfespan. ILniltilally 

developed for bluilldilng mailntenance purposes, LCC has 

evolved ilnto a roblust method for comparilng costs durilng 

bloth the desilgn phase and the operatilon and mailntenance 

stages of bluilldilngs, factoriles, and ilndustrilal plants. ILt 

supports long-term decilsilon-makilng bly enabllilng the 

comparilson of varilous alternatilves blased on theilr total lilfe-

cycle expenses, not just theilr ilniltilal costs. Silnce capiltal costs 

typilcally represent only around 30% of a bluilldilng’s total 

cost over ilts lilfetilme, managilng costs effectilvely durilng the 

early desilgn phase blecomes crucilal to ensure optilmal long-

term value and performance. 

To facilliltate the process Phases iln the study, a flowchart 

of the value engilneerilng study can ble made iln Filgure 2. 

 

  
Figure 2. Flow Chart 
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3. RESULT AND REVIEW 

Information Phase 

The ilnformatilon phase ils the ilniltilal phase iln value 

engilneerilng plannilng. Thils phase ailms to gather as much 

ilnformatilon as possilblle regardilng the project desilgn, 

startilng from general project data to analyzilng data related 

to work iltems, ildentilfyilng the study iltems, and obltailnilng 

the work iltems for whilch alternatilves have bleen explored 

durilng the creatilve phase and data analyzed durilng the 

analysils phase. 

 

Identification of Work Items 

To ildentilfy hilgh-cost work iltems, ilt ils necessary to 

conduct an ildentilfilcatilon of those iltems. The method used ils 

bly creatilng a cost model. The blreakdown analysils of work 

iltems refers to the detailled blreakdown of iltems, ranked from 

the hilghest to the lowest cost.  

The followilng ils a presentatilon of the results of the 

pareto analysils of the overall total project cost. 

 

Figure 3. Pareto Diagram 

 

From the Pareto Diagram ablove, work iltems that have 

large costs are concrete work and facade work. After the 

blreakdown analysils ils completed, a pareto analysils ils 

carriled out whilch ailms to determilne the hilghest cost iln 

the project whilch has the potentilal for value engilneerilng 

analysils. Pareto law appliles: 80% of the total cost ils 

contailned bly 20% of ilts components.  

Function Analysis 

The FAST (Functilon Analysils System Technilque) 

method ils an analytilcal tool used to develop optilmal desilgns 

when appliled correctly. A FAST dilagram helps ildentilfy the 

functilons of each component blefore conductilng a deeper 

functilonal analysils. Thils analysils ailms to dilstilnguilsh 

bletween blasilc and secondary functilons and to evaluate the 

relatilonshilp bletween cost and blenefilt (worth). The goal ils to 

ildentilfy iltems wilth unnecessary or excessilve costs. 

ILf the ratilo of cost to worth ils greater than 1, the work 

iltem should ble analyzed further usilng Value Engilneerilng. ILn 

thils context, cost refers to the estilmated expense needed to 

perform a functilon, whille worth ils the milnilmum cost 

requilred to achileve the same functilon effectilvely. 

Usilng availlablle data, a functilon analysils was conducted 

to compare the cost-to-worth ratilo of structural components, 

specilfilcally columns and bleams. Columns serve as load-

blearilng elements that support bleams and transfer 

compressilve forces throughout the structure. 
 

Table 4. Function Analysis of Beam Structural Work 
N
o  

Desc V N 
Fun

c 
Cost 
(Rp.) 

Worth 
(Rp.) 

1 
Formwor

k 
Cast 

Bea
m 

S 224.340   

2 Steel 
Distribut

e 
Bea
m 

B 14.760 14.760 

3 Concrete 
Distribut

e 
Load B 

1.069.47
0 

1.069.47
0 

Total 
1.308.57

0 
1.084.23

0 

 

Creative Phase 

The creatilve phase ils the stage where ildeas are explored 

bly generatilng as many alternatilves as possilblle to filnd 

varilous potentilal solutilons.  

 

Accordilng to Dell’ILsola (1975), there are two mailn 

creatilvilty technilques blased on free associlatilon: 
a. Brainstorming 

Thils ils a group dilscussilon method where partilcilpants 

from dilfferent blackgrounds share ildeas freely. Each 

person’s thoughts may ilnspilre others, helpilng to 

generate a wilde range of solutilons related to a specilfilc 

functilon. 

 

b. Gordon Technique 

Thils technilque also encourages free ildea generatilon, blut 

only the group leader knows the actual probllem. Thils 

method helps reduce blilas and allows partilcilpants to 

thilnk more openly. 

ILn thils study, the blrailnstormilng technilque ils used to 

collect ildeas wilthout judgilng or evaluatilng them durilng the 

sessilon. The process ilnvolves the followilng steps: 
1. Elilmilnate iltems wilth only secondary functilons. 

2. Propose replacements for blasilc functilons. 

3. Select the blest alternatilves for further analysils iln the 

next phase. 

BLased on thils process, the followilng alternatilves are 

Project Name : Construction of Joint Public Lecture Building and 

Laboratory Faculty of Social and Political 

Sciences Phase 2 UPN "Veteran" East Java 

 

 

Project Location : Jl. Rungkut Madya No.1, Gn. Anyar, Kec. Gn. 

Anyar, Surabaya, East Java, 60294  

Owner of the Project : UPN Veteran, East Java 

Category : Education Building 

Contract Value : Rp. 186.307.987.000 

Contract Date : March 29, 2023 

Assignor : Universitas Pembangunan Nasional East Java 

Type of Contract : Unit Price Contract 

Contractor : PT. PP (Persero) Tbk. 

Consultant of 

Management 

Construction 

: PT. Saranabudi Prakarsaripta 
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proposed: 
Beam Structural Work Alternatives: 

• Alternatilve 1: BLambloo scaffoldilng (8–10 cm 

dilameter, 4 m long); bleam formwork usilng 12 mm 

plywood. 

• Alternatilve 2: Galvanilzed rilnglock scaffoldilng wilth 

specilfilcatilons: vertilcal rilnglock (2 m x 3.2 mm), 

horilzontal ledger (914 cm x 3.2 mm and 1.8 m x 3.2 

mm), Asilbla metal plank (2 m x 1.2 mm); bleam 

formwork usilng the Kumkang system. 

 

Analysis Phase 

ILn the analysils phase, bloth the orilgilnal desilgn and the 

proposed alternatilves from the previlous phase are revilewed 

bly evaluatilng theilr advantages and dilsadvantages. Thils 

process ilncludes the followilng steps: 

a. Calculatilng the weilght of each work crilterilon, 

b. Lilstilng all proposed alternatilves, 

c. Quilckly revilewilng and elilmilnatilng alternatilves 

that are clearly not feasilblle. 

 

The alternatilves are then assessed blased on weilghted 

crilterila, ilncludilng cost, constructilon tilme, ease of 

ilmplementatilon, durablillilty, and strength. After evaluatilng 

these factors, the most feasilblle alternatilves for value 

engilneerilng are selected bly consilderilng: 

a. Desilgn lilmiltatilons or specilfilcatilons of the work 

components, 

b. The cost and functilon of each alternatilve. 

 

Filnally, the selected alternatilves are further analyzed for 

theilr blenefilts and drawblacks. Key consilderatilons ilnclude: 

a. Cost savilngs, 

b. Weather resilstance, 

c.  Ease of ilmplementatilon, 

d. Durablillilty and structural strength. 
 

Table 5. Weighting of Criteria for Beam Work 

Criteria 
Criteria 
Number 

I II III IV Total Rank 
Weight 

(%) 

Cost Saving I X 1 1 1 3 4 40 

Weather 
Resistance 

II 0 X 1 1 2 3 30 

Ease of 
Implementation 

III 0 0 X 1 1 2 20 

Durability of 
Strength 

IV 0 0 0 X 0 1 10 

 

Table 6. Analysis Results of Alternative Prices for Beam 

Formwork Work 

Component Volume Unit 
Unit Price 

(Rp.) 
Total Price (Rp.) 

Alternative 
A0 

15001,82 M2 224.340,00 
  
3.365.508.298,80  

Alternative 
A1 

15001,82 M2 216.598,00 
  
3.249.364.208,36  

Alternative 
A2 

15001,82 M2 301.175,00 
  
4.518.173.138,50  

 
Table 7. Analysis of Advantages & Disadvantages of 

Formwork Work for Beams 

No Compotition Advantage Disadvantage 

A0 
12mm plywood 

formwork, scaffolding 

using ringlock 

Scaffolding 

installation is more 

flexible; Does not 

require specialized 

skilled labor for 

installation 

Generates leftover 

material waste; Not 

weather-resistant; Longer 

installation time 

A1 

Beam scaffolding using 

bamboo with a diameter 

of 8–10 cm and a length 

of 4 m; Beam formwork 

using 12 mm plywood 

Lower cost; More 

flexible scaffolding 

installation; Doesn’t 

require specialized 

skilled labor 

Limited strength and 

durability; Generate 

leftover material waste; 

Not weather-resistance 

A2 

Beam scaffolding using 

galvanized ringlock 

specifications: vertical 

ringlock 2 m x 3.2 mm; 

horizontal ringlock ledger 

914 cm x 3.2 mm; 

horizontal ringlock ledger 

1.8 m x 3.2 mm; metal 

plank Asiba board 2 m x 

1.2 mm; beam formwork 

using the Kumkang 

system. 

Lower cost; Material 

can be reused; 

Weather-resistant 

Higher initial cost; 

Requires specialized 

skilled labor 

 

Table 8. Cost Savings Preference for Beam Structural Work 

  Alternative Composition Preference 

Alternative 
A0 

12mm plywood formwork, 

scaffolding using ringlock 

A0 < A1; A0 > 

A2 

Alternative 
A1 

Beam scaffolding using bamboo 

with a diameter of 8–10 cm and a 

length of 4 m; Beam formwork 

using 12 mm plywood 

A1 > A0; A1 > 

A2 

Alternative 
A2 

Beam scaffolding using 

galvanized ringlock specifications: 
vertical ringlock 2 m x 3.2 mm; 

horizontal ringlock ledger 914 cm 

x 3.2 mm; horizontal ringlock 
ledger 1.8 m x 3.2 mm; metal 

plank Asiba board 2 m x 1.2 mm; 

beam formwork using the 
Kumkang system. 

A2 < A0; A2 < 

A1 

 

Table 9. Weather Resistance Preference for Beam 

Structural Work 

  Alternative Composition Preference 

Alternative 
A0 

12mm plywood formwork, 

scaffolding using ringlock 

A0 < A1; A0 < 

A2 

Alternative 
A1 

Beam scaffolding using bamboo 
with a diameter of 8–10 cm and a 

length of 4 m; Beam formwork 

using 12 mm plywood 

A1 > A0; A1 < 

A2 

Alternative 
A2 

Beam scaffolding using 

galvanized ringlock specifications: 
vertical ringlock 2 m x 3.2 mm; 

horizontal ringlock ledger 914 cm 

x 3.2 mm; horizontal ringlock 
ledger 1.8 m x 3.2 mm; metal 

plank Asiba board 2 m x 1.2 mm; 

beam formwork using the 
Kumkang system. 

A2 > A0; A2 > 

A1 
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Table 10. Ease of Construction Preference for Beam 

Structural Work 

  Alternative Composition Preference 

Alternative 
A0 

12mm plywood formwork, 
scaffolding using ringlock 

A0 > A1; A0 < 
A2 

Alternative 
A1 

Beam scaffolding using bamboo 

with a diameter of 8–10 cm and a 
length of 4 m; Beam formwork 

using 12 mm plywood 

A1 < A0; A1 < 
A2 

Alternative 
A2 

Beam scaffolding using 
galvanized ringlock specifications: 

vertical ringlock 2 m x 3.2 mm; 

horizontal ringlock ledger 914 cm 

x 3.2 mm; horizontal ringlock 

ledger 1.8 m x 3.2 mm; metal 

plank Asiba board 2 m x 1.2 mm; 
beam formwork using the 

Kumkang system. 

A2 > A0; A2 > 

A1 

 
Table 11. Strength Preference for Beam Structural Work 

  Alternative Composition Preference 

Alternative 
A0 

12mm plywood formwork, 

scaffolding using ringlock 

A0 > A1; A0 < 

A2 

Alternative 
A1 

Beam scaffolding using bamboo 
with a diameter of 8–10 cm and a 

length of 4 m; Beam formwork 

using 12 mm plywood 

A1 < A0; A1 < 

A2 

Alternative 
A2 

Beam scaffolding using 

galvanized ringlock specifications: 
vertical ringlock 2 m x 3.2 mm; 

horizontal ringlock ledger 914 cm 

x 3.2 mm; horizontal ringlock 
ledger 1.8 m x 3.2 mm; metal 

plank Asiba board 2 m x 1.2 mm; 

beam formwork using the 
Kumkang system. 

A2 > A0; A2 > 

A1 

 

Table 12. Alternative Index Value of Beam Work in Terms 

of Cost Savings 

Alternative A0 A1 A2 Total Index 

A0 X 1 0 1 0,33 

A1 1 X 1 2 0,67 

A2 0 0 X 0 0 

 

Table 13. Alternative Index Value of Beam Work in Terms 

of Weather Resistance 

Alternative A0 A1 A2 Total Index 

A0 X 0 0 0 0 

A1 1 X 0 1 0,33 

A2 1 1 X 2 0,67 

 

 

Table 14. Alternative Index Value of Beam Work in Terms 

of Ease of Implementation 

Alternative A0 A1 A2 Total Index 

A0 X 0 0 0 0 

A1 1 X 0 1 0,33 

A2 1 1 X 2 0,67 

 

Table 15. Alternative Index Value of Beam Work in Terms 

of Strength 

Alternative A0 A1 A2 Total Index 

A0 X 1 0 1 0,33 

A1 0 X 0 0 0 

A2 1 1 X 2 0,67 

 

The data on crilterila weilghts and alternatilve ilndex 

values that have bleen obltailned can ble used to determilne 

whilch alternatilve ils the most effilcilent bly usilng the 

evaluatilon matrilx method, whilch willl ble presented iln the 

followilng tablle. 

 
Table 16. Evaluatilon Matrilx of BLeam Work Alternatilves 

Alternative 

Criteria & Weight 

Total I II III IV 

40 30 20 10 

A0 0,33 0,00 0,00 0,33 

16,53 Weight x 

Index 
13,2 0,00 0,00 3,3 

A1 0,67 0,33 0,33 0,00 

43,3 Weight x 

Index 
26,8 9,9 6,6 0,00 

A2 0,00 0,67 0,67 0,67 

40,2 Weight x 

Index 
0,00 20,1 13,4 6,7 

 

The data shows that the order of the most effilcilent desilgn 

alternatilves ils Alternatilve 1, Alternatilve 2, and Alternatilve 

A0 (ilniltilal desilgn). Therefore, Alternatilve 1 ils ildentilfiled as 

the blest desilgn, whilch uses bleam scaffoldilng made of 

blambloo wilth a dilameter of 8–10 cm and a length of 4 m, and 

bleam formwork usilng 12 mm plywood. 

Thus, ilt can ble concluded that the cost dilfference 

bletween the ilniltilal desilgn and the selected desilgn ils as 

follows: 
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Table 17. Price Comparison 

Sub-Work Design Price (Rp.) 

Beam Structural 
Work 

Initial Design 
         

14.333.901.789,50  

Selected 
Design 

         

14.217.734.395,64  

 

Development Phase 

ILn thils phase, the selected alternatilve that receilved the 

hilghest rankilng from the previlous analysils phase willl 

undergo a lilfe cycle cost (LCC) calculatilon. 

ILn the lilfe cycle cost (LCC) calculatilon, the followilng 

assumptilons willl ble consildered for each work iltem 

throughout the LCC perilod. 
1. Construction Cost 

The unilt prilce analysils used ils adjusted to the blase prilces 

applilcablle at the tilme the alternatilves were developed. 

The reference used iln thils study ils taken from the BLasilc 

Unilt Prilce of Actilviltiles (HSPK) of the Surablaya Cilty 

Government for the 2023 Filscal Year. 

2. Design Adjustment (Review) Cost 

Adjustment of the plannilng product to match fileld 

condiltilons ils lilmilted to a maxilmum of 30% of the 

plannilng product value, blased on the project's technilcal 

specilfilcatilons. ILf ilt exceeds 30%, the plannilng ils 

consildered a faillure. Therefore, ilt ils assumed that the 

percentage for the revilew cost ils 15% of the constructilon 

cost, or half of the maxilmum percentage allowed. 

 

Life Cycle Cost (LCC) Calculation for Beam Structural 

Work 

Table 18.1 For Alternatilve A0 (eksilstilng method) 

- Construction Cost = Work volume x AHSP 

  =  15001,82 x Rp. 224.340,00  

    = 
 Rp                                               

3.365.508.298,80  

- 
Review Cost 

(15%) 
= 15% x Construction Cost 

  =  15% x Rp. 3.365.508.298,80  

    = 
 Rp                                                  

504.826.224,82  

- LCC = Construction Cost + Review Cost 

  = 
 Rp. 3.365.508.298,80 + Rp. 

504.826.224,82  

    = 
 Rp                                               

3.870.334.543,62  

Table 18.2 For Alternatilve A1 ( Selected Alternatilve ) 

- Construction Cost = Work volume x AHSP 

  =  15001,82 x Rp. 261.598,00  

    = 
 Rp                                               

3.249.364.208,36  

- 
Review Cost 

(15%) 
= 15% x Construction Cost 

  =  15% x Rp. 3.249.364.208,36  

    = 
 Rp                                                  

487.404.631,25  

- LCC = Construction Cost + Review Cost 

  = 
 Rp. 3.249.364.208,36 + Rp. 

487.404.631,254  

    = 
 Rp                                               
3.736.768.839,61  

 

ILn the lilfe cycle cost (LCC) calculatilon for concrete 

structural work from bloth the ilniltilal desilgn and the selected 

alternatilve desilgn, ilt was found that the selected alternatilve 

desilgn ils more cost-effilcilent iln terms of lilfe cycle cost 

compared to the ilniltilal desilgn, amountilng to Rp. 

3,736,768,839.61. 

 
Recommendation Phase 

Table 19. Recommendation for Beam Structural Work 

Project : 

Construction of Joint Public Lecture 
Building and Laboratory Faculty of Social 

and Political Sciences Phase 2 UPN 

"Veteran" East Java 

Location : 
Jl. Rungkut Madya No.1, Gn. Anyar, Kec. 

Gn. Anyar, Surabaya, East Java, 60294 

Work Item : Beam Structural Work 

1. Initial Design : 
12mm plywood formwork, scaffolding 

using ringlock system 

2. Initial Design Cost : 
 Rp                                                

3.365.508.298,80  

3. Proposed Design : 

Beam scaffolding is made of bamboo with 

a diameter of 8–10 cm and a length of 4 m; 

the beam formwork uses 12 mm plywood 

4. Proposed Design 

Cost 
: 

 Rp                                                

3.249.359.707,81  

5. Savings : 
 Rp                                                   
116.148.590,99  

6. Savings Percentage : 3,45% 

7. Basis of 
Consideration 

: 

Based on the results of the cost-benefit 

analysis, zero-one matrix, and life cycle 

cost (LCC) calculation. 

 

4. CONCLUSION 

BLased on the results of the ablove analysils, ilt can ble 

concluded that: 

1. The analysils of work iltems suiltablle for value 

engilneerilng can ble ildentilfiled through the ilnformatilon 

phase, whilch ilnvolves the cost model blreakdown 

method, followed bly the creatilon of a Pareto 

dilstrilblutilon dilagram, and conductilng a functilon 

analysils on the work iltem components. ILn thils project, 

two subl-work iltems were ildentilfiled as candildates for 

value engilneerilng: bleam structural work and slabl work. 

2. The results of the lilfe cycle cost calculatilon for the 

selected alternatilve usilng the LCC method are: 

a. For the bleam structural work, the amount ils 

Rp3.736.768.839,614. 

3. From the analysils conducted, the followilng cost savilngs 

were obltailned: 

a. For the bleam structure work, the savilng amounted 

to Rp. 116.148.590,99 or 3,45% of the ilniltilal cost 

of the bleam structure work. 
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