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1. Introduction



Purpose & Objective

➢ The purpose of this presentation is to present a standard integrated project 

controls model that can be utilized to optimize the organizations’ processes

➢ The presented model helps to improve productivity and to enhance the 

efficiency of the processes

➢  The presented model plays a crucial role in achieving the projects’ objectives in 

the most efficient manner



Standardization Definition

Standardization describes the establishment of set of procedures and rules that 

people in the organization should follow to complete specific tasks



Standardization Benefits

If the processes aren’t standardized, running a complex business will be a nightmare



Standardization Benefits

Improves Clarity Improves Productivity Guarantees Quality Improves Morale

Shortens Learning Curve Reduces Conflicts



2. The Proposed Project Controls Model



The Proposed Project Controls Model

The Proposed Project Controls Model Considers Standard Integration of Project 

Controls Processes in 2 Dimensions:

➢ Horizontal Standard Integration (between project controls dep. & other dep.)

➢ Vertical Standard Integration (in the project control dep.)



The Proposed Project Controls Model
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3. Horizontal Standard Integration



Horizontal Standard Integration

Horizontal Standard Integration (Between Project Control Dep. & other Dep.)

➢ Defining the Project Controls Departments Outputs

➢ Defining Other Departments Requirements

➢ Mapping the Project Controls Processes & Outputs with the Other Departments Requirements

This ensures effective & smooth flow of tasks, processes, & outputs between 
departments & improves productivity



Horizontal Standard Integration 
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Horizontal Standard Integration 
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Horizontal Standard Integration 
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Horizontal Standard Integration

Develop Schedule Baseline Execution / Construction Dep.

Sequence of Works Critical Activities / Paths

Work Phasing Strategies Resources Requirements & utilization



Horizontal Standard Integration

Develop Schedule Baseline Procurement Dep.

Procurement Plan



Horizontal Standard Integration

Develop Schedule Baseline HR Dep.

Manpower Requirements by Trade & by Time Interval



Horizontal Standard Integration
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Processes

Execution / Construction 

Dep.

Finance 

Department

Procurement 

Department

Engineering 

Department

Contracts 

Department

Commercial 

Department

HR 

Department
Top Management

Develop 

Schedule 

Baseline

Activities Sequence

Works Phasing Strategies

Resource Requirements & 

Utilization

Critical Activities

Planned Cash-in 

Distribution After 

Applying 

Payment Terms 

Procurement Plan Engineering Plan

Baseline schedule 
as a Base for 

Progress 
Measurement and 

Delay Analysis

Planned Cash-in 
Distribution After 
Applying Payment 

Terms 

Manpower 
Histogram by 

Trade

Milestone Schedule

Critical Requirements

Develop Cost 

Baseline

Budget limits (Manpower-

Equipment)

Planned Cash-out 

distribution

Budget limits 

(Materials)

Budget Limits 

(Service Providers)
Budget limits (Sub-

Contracts)
Budget Limits 

(Service Providers)
Budget Limits 

(Hiring)

Cash-flow

Structured Budget

Monitoring & 

Controlling

KPIs

Variance Analysis

Productivity measures

Revised budget limits

Revised Cash-

flow based on 

current status

KPIs

Variance Analysis

Revised budget 

limits

KPIs

Variance Analysis

Revised budget 

limits

Updated schedule 
as a Base for Delay 

Analysis

Revised budget 
limits

Identifying gaps 
between EV & 

Invoices

Revised budget 
limits

Revised 
Manpower 
Histogram

Revised budget 
limits

KPIs

Major Variances & 
Recommended Actions

At Completion Values

4D BIM 

Modeling

Visualizing Construction 

Sequence

Identifying Logistics Challenges

Visualizing impact 
of delay events

Evaluations of 
Variation Orders

Visualizing 
Construction Sequence

4D Status (Planned VS 
Actual)



Horizontal Standard Integration
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Horizontal Standard Integration
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Horizontal Standard Integration
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4. Vertical Standard Integration



Vertical Standard Integration

Vertical Standard Integration (Inside Project Control Dep.)

➢ In the same section / unit of Project Controls Department (Planning section)

➢ Between sections / units of Project Controls Department (Planning & Cost Control , etc.)

To standardize planning & scheduling processes such as schedule development

To standardize criteria, workflows, etc. between the separate sections / units to improve the efficiency of project 

controls dep.



Standardizing Schedule Development

Standard Activity Dictionary



Standardizing Schedule Development

Standard Activity Dictionary

Standard Activity Codes to be 

assigned to Standard Activity 

Dictionary



Standardizing Schedule Development

Standard Activity Dictionary

Standard Resources Dictionary 

& Rates to be assigned to 

Standard Activity Dictionary

Manpower

Resource Name Res. ID
Labor/Helper LBR 

Eq. Operator EQO 

Rgh Carp. RCP 

Steel Fixer STF 

Concrete Mason COM 

Precast Installer PRI 

Equipment

Resource Name Res. ID
Excavator EXV 

Loader LDR 

Mini-Loader MLD 

Compactor CMP 

Truck TRU 

Grader GRD 

Material

Resource Name Res. ID
Excavation (m3) EXC 

Anti-Termite (m2) ANT 

Backfilling (m3) BFL 

Gravel (m2) GRV 

Interlock (m3) INL 

Plain Concrete (m3) PLC 



Standardizing Schedule Development

Standard Activity Dictionary



Standardizing Schedule Development

Standard Activity Dictionary

The benefits of having a Standard Activity Dictionary include:

➢ Reducing time & effort needed to develop the schedule

➢ Automating the schedule development & reduce errors

➢ Having standard Activity ID structure for same activity in different zones, locations

➢ Having standard naming of activities (no typos)

➢ Working easily on Enterprise level (several projects)

➢ Easiness of modifications and adjustments when needed

➢ Easiness of filtering and reporting



Standardizing Schedule Development

Mapping Schedule Activities with BOQ items

Creating Mapping 

sheets is concerned 

with the development 

of excel sheets which 

link the BOQ items with 

the schedule activities



Standardizing Schedule Development

Relationships between Schedule Activities & BOQ Items

One to One



Standardizing Schedule Development

Relationships between Schedule Activities & BOQ Items

One to Many



Standardizing Schedule Development

Relationships between Schedule Activities & BOQ Items

Many to One



Standardizing Schedule Development

Relationships between Schedule Activities & BOQ Items

Many to Many



Standardizing Schedule Development



Standardizing Schedule Development

The benefits of having mapping sheets:

➢ Realistic representation of scope of work (ensure that all activities are within the project scope)

➢ Accurate allocation and assignment of cost and quantities (cost and quantity are assigned to the activity considering 

defined weights)

➢ Accurate manpower and equipment assignment (the quantity assigned to the activity is used to calculate the 

required man-hours for execution when integrated with the standard productivity rates)

Mapping Schedule Activities with BOQ items



Standardizing Schedule Development

The benefits of having mapping sheets (Cont.):

➢ Easy and auto adjustments and modifications to the schedule parameters (when the quantities or the rates are 

revised, the related assignments are modified)

➢ Integration with cost control & invoices (by rolling up data to BOQ level or control level, CPI can be calculated and also 

the unbilled amounts can be defined)

➢ Dealing with large amount of data / activities easily and in systematic manner (following specific procedures and clear 

sheets)

Mapping Schedule Activities with BOQ items



Standardizing Schedule Development



Standardizing Schedule Development



Vertical Standard Integration 

This ensures having accurate 

reporting & calculations of Earned 

Value, Cost Performance Index, & 

Estimate At Completion

Between Planning & Cost Control Sections / Units

Defining the Common Level of Control

Budget Defined by Cost 
Element (WBS & Cost 

Codes)

Loaded as Activity Codes 
& Resources Assignment 

Progress % of 
Completion

EV (Budget), CPI, EAC

Cost Control Section Planning / Scheduling 
Section



Vertical Standard Integration 

Between Planning & Cost Control Sections / Units

➢ Use Activity Codes when the 

relation between the cost 

elements and the schedule 

activities is one to one

➢ Use Resource Assignments 

when the relation between the 

cost elements and the schedule 

activities is many to one



5. Standard Operating Procedures (SOPs)



Standard Operating Procedures (SOPs)

Definition & Function

➢ A procedure specific to operation that describes the 

activities necessary to complete tasks in accordance with 

industry regulations, or even just your own standards

➢ A document that provides step-by-step instructions on 

how to perform a particular business activity

➢ It is better to be represented by Flow-Charts



Standard Operating Procedures (SOPs)

The presented Horizontal 

& Vertical Integrations 

can be presented in 

Standard Operating 

Procedures (SOPs)



Standard Operating Procedures (SOPs)

The presented Horizontal 

& Vertical Integrations 

can be presented in 

Standard Operating 

Procedures (SOPs)



6. BIM – Application Programming 
Interface (API)



BIM – Application Programming Interface (API)

Role of BIM API

➢ BIM API is proposed to enhance the function of 

the standard integrated project controls model

➢ It expands current BIM uses by adding more 

properties, features, and applying customized 

operations via programming languages to 

achieve the required project controls functions

Define the required project 
controls needs

Check current BIM Uses

Add new properties to BIM 
Software

Apply appropriate 
programming via BIM API

Check & Validate OutputCurrent 
BIM Uses 
satisfy the 

needs?

Launch / use the new tool

Start

End
Yes

No



BIM – Application Programming Interface (API)

Utilizing BIM API for Automated 

Earned Value Calculations & 

Analysis using C# Programming 

Language



7. Summary & Conclusion



Summary & Conclusion

➢ This presentation presents a standard integrated project controls model that demonstrates the 

interaction between project controls department functions and the functions of other 

departments in the organization in order to optimize the organizations’ processes. 

➢ The standardization is presented in two dimensions, which are: horizontal standardization, and 

vertical standardization. The horizontal standardization focuses on the interaction of project 

controls functions with other departments, while the vertical standardization focuses on 

standardizing the processes vertically in the project controls department. 



Summary & Conclusion

➢ The vertical standardization of the schedule development is presented in details with practical 

implementation to demonstrate the benefit of standardization in the integrated model. An 

example of integration between planning and cost control sections is also presented. 

➢ Expanding the uses of Building Information Modeling (BIM) via Application Programming 

Interface (API) is also presented to enhance the function of the integrated model with more 

advanced techniques.

Development & utilization of a standard integrated project controls model will 
improve the efficiency of the organizations’ processes
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