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ABSTRACT 

 
CV. Intan Barokah  is one of the companies 

engaged in the field of construction services. 

Established in 2013, every CV. Intan Barokah 

usualy handle 5 to 7 projects, ranging from the 

construction of roads, bridges and others. Based on 

interviews with technical managers sometimes CV. 

Intan Barokah handle 2 to 3 projects at the same 

time it raises some problems. The first problem is 

the difficulty in monitoring the project for technical 

implementers have to go back and forth to a distant 

projects, causing delays. Furthermore, scheduling 

problems created using only rough estimates by the 

technical implementation that causes slipping of the 

project completion time when craftsmanship. The 

absence of risk management, so that the risks that 

arise can hinder the performance of the project. 

Then the lack of supervision system cost and time 

that sometimes during the project lasted beyond the 

cost and time of planning which leads to reduced 

corporate profits. 

Some of the methods that can be applied to 

the project management process that is CPM, PIM 

and EVM. CPM is a network analysis technique 

used to predict project total duration of the project. 

PIM is one of the methods for risk management that 

uses two parameters: probability of occurrence of 

the risk and impact of the risk. EVM is a method that 

integrates the relationship between cost and time as 

well as provide an overview of the condition of the 

continuity of the project. To overcome some of the 

problems that occur in the CV. Intan Barokah the 

CPM method will be applied to address scheduling 

problems. PIM method shall be used for risk 

management, so that identified risk mitigation can 

be done immediately. EVM method will be used to 

monitor the cost and time of the project, so that the 

costs and time when the project can progress in line 

with planning. 

The conclusion of this study is the management 

information system project built on the CV. Intan 

Barokah  can help solve the problems that occur in 

the process of project management in the CV. Intan 

Barokah. 

 

Keywords : Project, Construction, Critical Path 

Method, Probability Impact Matrix, Earned Value 

Method. 

 

 

1. INTRODUCTION 
 CV. Intan Barokah is a construction 

company located at kp. Kawungluwuk village 

linggamanik district. Cikelet kab. Garut. Dating 

back to the year 2013 was founded by the Director 

a. SAEPUL HAYAT. Every year companies usually 

handle 5-7 projects, projects handled vary include 

road construction, retaining the road, making 

irrigation canals, making the sewers and others. 

From the experience of 3 years handling the project 

since the founding of the company, CV. Intan 

Barokah is trusted by the service of the Government 

to work on the project provided by the way 

appointed directly without going through the tender. 

The number of projects that earned the company 

sometimes occurs in one time. By 2016 the company 

at a time had to deal with 6 projects at once, this of 

course gives the advantage to the company, on the 

other hand the number of those projects led to the 

management process is not optimal. At the time of 

planning the project schedule is always done well, 

but in practice often not appropriate due to the 

process of monitoring and supervision of the project 

that cannot be done on a daily basis due to the 

limited number of field employees, supervision is 

also sometimes becomes difficult due to the location 

of the project that far apart. 

According to the results of the interview 

with the technical person in charge that in previous 

years the CV. Intan Barokah sometimes handles 2 to 

3 projects that should be dikerjaan in the same time. 

It becomes an advantage for the company, but on the 

other hand it poses problems for the company. The 

problem is the difficulty in the process of project 

supervision, because technical implementers should 

back and forth to the place of the project regarding 

the location of the project that far with the project 

location. This causes a delay in completion of the 

project, since the project is not terawasi properly. 

In addition to other problems occur 

because of a schedule that is made using only a 

rough estimate done technical implementers, which 

sometimes resulted in melesetnya the time of 



 

 

completion of the work in the field by the time that 

had been previously thought. Director CV. INTAN 

Barokah also convey the obstacles the obstacles that 

occur when work projects such as workers who are 

unable to attend due to illness, delivery delays 

because the material was hampered in the way, and 

the disruption in the event of heavy rain which lasted 

long. These risks often appear when in the process 

of project work, certainly it hamper the work of the 

project. 

In addition to the issues previously mentioned 

Director of CV. INTAN Barokah also convey that 

sometimes an error occurs in the mengestimasi 

project cost and time that result in the swelling costs 

that must be incurred by the company. It is therefore 

necessary for controlling costs and time to help the 

technical person in charge in order to estimate the 

cost and time can be in line with the actual project 

work in the field. Moreover, it also can control time 

and cost used to be a consideration in the decision 

whether the company should perform the addition of 

workers or the addition of a time when a work 

project work is not as had been scheduled. 

 On the basis of the problem which has been 

described previously then it can be inferred that the 

core problem is the delay and swelling costs that 

occurred during the execution of the project. It 

resulted in the decline in corporate profits due to the 

need to pay more to pay for the extra hours of work 

of employees. Therefore required a system that can 

help the person in charge of technical and technical 

implementers in the process of project management 

CV. Intan Barokah. The system will be Web-based, 

built, built to be accessible wherever the user is, 

besides facilitating technical implementers in the 

process of monitoring the project location the 

project site warn other projects. The system is also 

built to assist the technical person in charge in the 

making of a daily schedule to clarify the activities 

that should be carried out every day. This system 

can help the technical person in charge to manage 

the risks that may occur when the work of the 

project. 

 

2. CONTENT OF RESEARCH 
2.1 Scheduling Analysis 

 Scheduling is one of the elements of the 

planning results can provide information about the 

schedule of the plan and the progress of the project 

in terms of performance resources as well as the 

duration of the project and the progress of time for 

completion of the project. In this study the 

scheduling method using Critical Path Method 

(CPM). 
 

2.1.1 Critical Path Method Analysis 

Critical Path method (CPM) is a 

methods in planning project scheduling based on a 

network diagram that contains path-path activities 

during the conduct of the project took place. 

 

 
Figure  1. Activity PBJ Kp. Sawah Project  

 Based on a set of retaining project 

activities within the road kp. Rice fields in Figure 1 

then produced a diagram of the network work like 

the network diagram in Figure 2 work 

 
Figure 2. network Diagram 

 

 The calculation to determine the time of 

completion in the CPM method consists of two 

phases, namely calculation of forward and 

backward calculation. The following description of 

each of these stages. 
 

1. Forward Calculation 

Forward calculations performed starting 

early network moving towards the end of 

the network by doing the calculations. 

ES (Early Start)  

 

ES1.2-2.1= 0  

ES1.2-3.1.1 = 0  

ES1.2-2.2 = 0 

ES2.1-3.2.1 = 0+1 = 1 

ES3.1.1-3.2.1 = 0+1 = 1 

ES3.1.1-7.9 = 0+1 = 1 

ES2.2-7.9 = 0+1 = 1 

ES3.2.1-8.2 = 1+3 = 4 

ES7.9-8.2 = 1+5 = 6 

ES8.2-8.4 = 6+16 = 22 

ES8.4-F = 22+1 = 23 

 

and EF (Early Finish) 

EF = EFsebelum + D, 

 

EF1.2-2.1= ES1.2-2.1 + t1.2-2.1 = 0 + 1 = 1 

EF1.2-3.1.1 = ES1.2-3.1.1 + t1.2-3.1.1 = 0 + 1 = 1  

EF1.2-2.2 = ES1.2-2.2 + t1.2-2.2 = 0 + 1 = 1  

EF2.1-3.2.1 = ES2.1-3.2.1 + t2.1-3.2.1 = 1 + 3 = 4 

EF3.1.1-3.2.1 = ES3.1.1-3.2.1 + t3.1.1-3.2.1 = 1 + 5 = 

6 

EF3.1.1-7.9 = ES3.1.1-7.9 + t3.1.1-7.9 = 1 + 5 = 6  



 

 

EF2.2-7.9 = ES2.2-7.9 + t2.2-7.9 = 1 + 5 = 6  

EF3.2.1-8.2 = ES3.2.1-8.2 + t3.2.1-8.2 = 4 + 4 = 8 

EF7.9-8.2 = ES7.9-8.2 + t7.9-8.2 = 6 + 16 = 22  

EF8.2-8.4 = ES8.2-8.4 + t8.2-8.4 = 22 + 1 = 23  

EF8.4-F = ES8.4-F + t8.4-F = 23 + 1 =24 

 

as shown in Figure 3. calculation of ES 

and EF 

 

 
              Figure 3. Calculation of ES and EF 

From Figure 3. Calculation of the 

ES and EF produces the picture diagram 

calculations forward as shown in Figure 4. 

Network of Forward Calculation 

 

 
 

 

 
 

2. Backward Calculation 

Backward calculations is used to calculate 

the slowest start time (LS) and the slowest 

completion time (LF) by performing the 

following calculation: 

 

LS(i-j) = LF(i-j) – t 

 

LS8.4-F = LF8.4-F - t8.4-F = 24 – 1 = 23 

LS8.2-8.4 = LF8.2-8.4 - t8.2-8.4 = 23 – 1 = 22 

LS7.9-8.2 = LF7.9-8.2 - t7.9-8.2 = 22 – 16 = 6 

LS3.2.1-8.2 = LF3.2.1-8.2 - t3.2.1-8.2 = 22 – 4 = 18 

LS2.2-7.9 = LF2.2-7.9 - t2.2-7.9 = 6 – 5 = 1 

LS3.1.1-7.9 = LF3.1.1-7.9 - t3.1.1-7.9 = 6 – 5 = 1 

LS3.1.1-3.2.1 = LF3.1.1-3.2.1 - t3.1.1-3.2.1= 18 – 5 = 

13 

LS2.1-3.2.1 = LF2.1-3.2.1 - t2.1-3.2.1 = 18 – 3 =15 

LS1.2-2.1 = LF1.2-2.1 - t1.2-2.1 = 15 – 1 = 14 

LS1.2-2.2 = LF1.2-2.2 - t1.2-2.2 = 1 – 1 = 0 

LS1.2-3.1.1 = LF1.2-3.1.1 - t1.2-3.1.1 = 13 – 1 = 12 

 

 

also LF calculation 

LF = LF – D 

 

LF8.4-F = 24 

LF8.2-8.4 = 24 – 1 = 23 

LF7.9-8.2 = 23 – 1 = 22 

LF3.2.1-8.2 = 23 – 1 = 22 

LF2.2-7.9 = 22 – 16 = 6 

LF3.1.1-7.9 = 22 – 16 = 6 

LF3.1.1-3.2.1 = 22 – 4 =18 

LF2.1-3.2.1 = 22 – 4 = 18 

LF1.2-2.1 = 18 – 3 = 15 

LF 1.2-2.2 = 6 – 5 = 1 

LF1.2-3.1.1 = 18 – 5 = 13 

 
as shown in Figure 5. The image 

calculation of LS and LF 

 
Figure 5. Calculation of LS an LF 

 

From Figure 5. Calculation of LS and LF 

produces a picture diagram calculations forward 

as shown in Figure 6. Network of backward 

calculations. 

 

 

 
3. Total Float Calculation 

Slack or float is the time delay that 

is possible without affecting the total 

implementation time of the project. Total 

Float (TF) is the amount of time allowed an 

activity can be postponed, with the formula 

Gambar  2. Network of Forward 

Calculation 

Figure 6. Network Of Backward Calculations. 



 

 

  

TF = LF- EF,  

 

as shown in Figure 7. The image 

calculation of TF. 

 

 
              Figure 7. Calculation Of TF 

 

Based on Figure 7. calculation of TF obtained the 

conclusion that the track may have a float or delay 

is on line on the activity of 1.2 with a total maximum 

allowed delay is 14 days, activity 2.1 with a total 

maximum allowed delay is 14 days, and in the 

activity 3.1.1 with total maximum delay allowed is 

12 days, and an activity 3.2.1 with the total delay is 

permitted is 14 days. forming network of Critical 

Path Method as shown in Figure 8. Network Critical 

Path Method. 

 
Figure 8. Network Critical Path Method 

2.3 Project Risk Management Analysis 

 Project risk management is a very 

important activity to do when going to work on a 

project. Project risk management serves to identify 

the likelihood of the risk happening when the project 

progresses to later dealt so as not to lead to 

shortages or even failure of the project. The 

following are the stages for identifying risks and 

responses using the method of Probability Impact 

Matrix (PIM) 
 

1. Risk Identification 

The identification of risk, namely how to 

make a list of the usual risk occurs when 

project. This identification process is done 

using interviews with the person in charge and 

the Technical Director or project manager. 

Results of the analysis of the identification risks 

has been done can be seen in Figure 9 the 

identification of risks. 
 

 

 
Figure 9 The Identification Of Risks 

 

2. Analysis of the possibilities and 

consequences of Risks 

At this stage based on the identification of the risks 

has been done in the previous stage, will be carried 

out on the occurrence probability of identifying risk 

and its impact may be incurred if the risk occurs, so 

that will be produced the importance of each risk. 

Risk assessment basically refers to two factors, 

namely the quantity of risk and quality risks. The 

quantity of risk associated with the value, or how 

much of an impact that is susceptible to the risks 

associated with risk of quality while the likelihood of 

risks appear. Using PIM risk will be given the scale 

of 0 to 1 with different risk levels as shown in Figure 

10 below. 

 
Figure 10.skala of Risk 

 

 Furthermore each risk be rated scales with 

variable probability and its impact. After that 

calculated risk importance by way of multiplying the 

probability value with the value of the impacts. 

Seperting is shown in Figure 11 below. 



 

 

 
Figure 11. The calculation of interest rate 

 

3. Risk Handling 

From the results of the assessment of the 

significance of risk has been done before, then 

conducted risk mitigation action or handling of 

risk. As shown in Figure 12. Handling Risks. 
 

 
Figure 15. Handling Risks 

 

 

 

 

2.2 Analysis Of Cost Control 
Analysis of cost control, namely how to 

display progress information cost and schedule of 

the project. This indicator controls the position and 

inform the project progress within a certain period 

during the project progress using Earn Value 

Management (EVM). 

 

2.2.1 Earn Value Management (EVM) Analysis 

Calculation of EVM using weights planning 

then use actual weights are taken from the 

realization of the work that is done then the actual 

weights are calculated, and the actual costs incurred 

during the realization of the work. 

As for the actual planning, weights along 

with the actual costs that occur during the project 

progress can be seen in Figure 13 and 14. The 

Results Of The Calculation Of The Earn Value 

Management 

 

 
Figure 13.Project Work Plan  

 

 

 
Figure 14. Report On The Work Of The Project 



 

 

 

From Figure 13 and Figure 14 then gained some 

variables which must be calculated in EVM namely 

planned value (PV), earned value (EV), schedule a 

Variant (SV), cost variance (CV), schedule 

performance index (SPI), cost performance index 

(CPI), estimate the actual cost (EAC) and the 

estimate time to complete (ETC). 

 

1. Planned Value (PV) Calculation 

 The calculation of planned value 

i.e. identify% weighting plan each day and 

the costs that would be incurred, planned 

value obtained from the% weighting plan 

each day of the planned budget multiplied 

by the actual cost (BAC), bac is the 

contract value that is already agreed upon, 

namely 172,052,526 calculations are 

performed as many as 24 days. 

 

Perhitungan PV pada hari ke 1 : 

PV = (%progress rencana) x BAC 

= 1.25% x 172.052.526 

= Rp. 2.150.657 

 

Perhitungan PV pada hari ke 2 : 

PV = (%progress rencana) x BAC 

= 2.83% x 172.052.526 

= Rp. 4.863.925 

 

Perhitungan PV pada hari ke 3 : 

PV = (%progress rencana) x BAC 

= 4.49% x 172.052.526 

= Rp. 7.725.158 

 

2. Earned Value (EV) Calculation 

The calculation of earned value is 

identify the actual weights each week and 

costs that will be incurred, earned value 

obtained from the actual weights per week 

worked multiplied by the actual budget cost 

(BAC). 

 

Perhitungan EV pada hari ke 1 : 

EV = (%progress aktual) x BAC 

= 1.25% x 172.052.526 

= Rp. 2.150.657 

 

Perhitungan EV pada hari ke 2 : 

EV = (%progress aktual) x BAC 

= 2.83% x 172.052.526 

= Rp. 4.863.925 

 

Perhitungan EV pada hari ke 3 : 

EV = (%progress aktual) x BAC 

= 5.21% x 172.052.526 

= Rp. 8.963.937         

 

  

3. Cost Variance (CV) Analysis and 

Schedule Variances (SV) Analysis 

Analysis of variants of cost or cost 

variant that is identifying costs that will be 

incurred if the time that is done will be in 

accordance with the contract, more 

efficient or even more than the value of the 

contract was already determined, the cv is 

calculated from the number of ev-air 

conditioning Analysis schedule or schedule 

Variant Variant (SV) that identify if the 

time that is done will be in accordance with 

the schedule, late or even faster than the 

schedule already determined , calculation 

of sv obtained from ev – pv. 

 

CV dan SV pada hari ke 1  

CV = EV – AC 

 = 2.150.657 – 2.150.440 

 = 217 

SV = EV – PV 

 = 2.150.657 - 2.150.657 

 = 0 

 

CV dan SV pada hari ke 2  

CV = EV – AC 

 = 4.863.925 – 4.862.425 

 = 1500 

SV = EV – PV 

 = 4.863.925 - 4.863.925 

 = 0 

 

CV dan SV pada hari ke 3  

CV = EV – AC 

 = 8.963.937 – 8.963.209 

 = 728 

SV = EV – PV 

 = 8.963.937 – 7.725.158 

 = 1.238.778 

 

4. Performance Index Analysis 

Analysis of performance index 

consists of 2 parts, namely cost 

performance index (CPI) and schedule 

performance index (SPI). the CPI shows the 

weighted values obtained against the costs 

were excluded, the cpi gained from ev/ac, 

the spi showed how much work that is able 

to be resolved against the planned work, 

the spi obtained from ev/pv. 

 

CPI dan SPI pada hari ke 1  

CPI = EV / AC 

 = 2.150.657 / 2.150.440 

 = 1.0001 

SPI = EV / PV 

 = 2.150.657 / 2.150.657 

 = 1 

CPI dan SPI pada hari ke 2  

CPI = EV / AC 



 

 

 = 4.863.925 / 4.862.425 

 = 1.0001 

SPI = EV / PV 

 = 4.863.925 / 4.863.925 

 = 1 

CPI dan SPI pada hari ke 3  

CPI = EV / AC 

 = 8.963.937 / 8.963.209 

 = 1.0001 

SPI = EV / PV 

 = 8.963.937 / 7.725.158 

 = 1.1604 

 

5. Estimate at Completion Analysis (EAC) 

Analysis and Estimated Time to Complete 

(ETC) Analysis. 

Calculation of the eac, namely how to 

calculate cost estimates based on bac/contract 

value divided by the cost-performance (cpi), 

calculation of time etc contract agreed upon 

divided by the performance schedule (spi). 
 

 

 EAC dan ETC pada hari ke 1 : 

EAC = BAC / CPI 

 = 172.052.526 / 1.0001 

 = Rp.172.035.200 

ETC = OD / SPI 

 = 24 / 1 

 = 24 hari 

 

EAC dan ETC pada hari ke 2 : 

EAC = BAC / CPI 

 = 172.052.526 / 1.0003 

 = Rp.171.999.469 

ETC = OD / SPI 

 = 24 / 1 

 = 24 hari 

 

EAC dan ETC pada hari ke 3 : 

EAC = BAC / CPI 

 = 172.052.526 / 1.0001 

 = Rp. 172.035.200 

ETC = OD / SPI 

 = 24 / 1.1604 

 = 20,68 = 21 hari 

 

6. Results Of The Analysis Methods Of EVM  

  Following are the results of the analysis 

methods of recap Earn Value Management 

(EVM) as shown in Figure 15. Results Of The 

EVM  Analysis   

 

 
        Figure 15. Results Of The EVM  Analysis 

 From the results of the analysis of the results 

of the analysis on the calculation of the recap to 

date to 24 can be taken the conclusions of the 

project goes according to plan because the value of 

the estimated time of completion (ETC) is 24 days 

and the cost is Rp 172,052,526, equal to the total 

budget (BAC) Rp 172,052,526, the value of spi = 1 

shows the acceleration of the project compared to 

the planned schedule, the value of the cpi = 1 

indicates the cost equal to the cost that is planned. 

 

3. CLOSING 
 Results from research that has been done, 

the conclusion that the application of project 

management information system can help 

implementing technical in oversee project progress, 

helps in making the technical person in charge of the 

project schedule, help in dealing with possible risks 

arise when the project goes on, and keep an eye on 

costs and time in order for the actual cost and time 

in line with planning. 

There are some suggestions that can be 

made for application development project 

management information systems, among other 

things: 

1. To further the development of this 

application is expected to be able to count 

the number of workers and material 

estimation is needed in every project. 



 

 

2. Expected his fore this application can 

calculate the profit of the company at any 

level of the project. 
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