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EXCECUTIVE SUMMARY 

 

Ambience Constructions firm was appetent about introducing their firm into the 

residential construction market through Hanza Crest apartments project and intensify the 

firm’s reputation. They are designed for high-income earning demographic. The building 

contains 8 stories of residential floors which 2 basements, 5 floors with 2 apartments each 

floor and a club house. The project is built for $1.05 M in 32 months. 

 

The schedule of Hanza Crest apartments had no scope of delay after excavation phase, as 

per the owner’s requirements. There are total 7 milestones which have similar approach 

based on the phase. The approach followed for superstructure and finishes phases is 

preceding activity is scheduled along with succeeding activity working with a gap of 

consistent time period between them to accelerate the schedule. The other milestones 

have an approach designed based on the activities involved. The building will be turned 

over in June 2018. 

 

The project’s structural system is made with steel and Roller-compacted concrete (RCC) 

structure. This type of concrete construction is preferred in India since it is highly 

durable. The total cost for foundation and structural system is $2.2 M based on the 

detailed estimate report and the actual cost is $315,167. The cost to construct similar 

foundation and structural system in USA would cost 6.6 times higher compared to India. 

 

The construction method for the structural system is to follow a 14 to 22 days pattern of 

raising the system by dividing each floor into 3 sections. The design standards is 

concentrated on the concrete strength and type of reinforced bars used for the system. 

The key equipment required are concrete trucks curing tanks and cement mortars. 

 

The site of this project is located in a very space restricted location. Considering this 

constraint, the site located opposite to the project’s site has been utilized for various 

purposes at different phases. This created few challenges for site logistics specifically for 

delivering the materials.  
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SYSTEM CONSTRUCTION MEANS AND METHODS 
 

 
The superstructure of the Hanza Crest apartments is completely cast-in-place concrete. . 

The structural system of the building is made up of steel and Roller-compacted concrete 

(RCC). This type of concrete does not require joints. A typical apartment is made of 

concrete columns, slabs and beams. There are two types of form work used for the 

structural system, Metal sheets and plywood.  

 

Construction for structural system, will finish entire floor and proceed to the next floor. 

Each floor is divided into 3 sections due to the labor, site logistics and equipment 

constraints. There is a standard pattern followed for the superstructure phase. Each floor 

will be finished within 14 to 22 days. The reinforcing columns are pre- fabricated and are 

delivered on site. These reinforced bars are bind together with stirrups on the required 

day. The columns are filled with concrete with the usage of metal sheets formwork. The 

concrete is cured with the help of vertical props.   

 

M35 grade of concrete which has a strength of 5000 psi is used for all columns and slabs. 

Since the load is evenly distributes same grade of concrete is used throughout the 

structural system and the slabs strength is equal to the columns strength. This is most 

important design standards for a quality outcome along with the usage of thermos 

mechanically treated (TMT) bars s which have resistance towards steel corrosion with a 

Fe500 grade. Mild steel bars are also used but very minimal.                                                                                

 

 The construction process is monitored and quality check is inspected by field engineer 

and assistant field engineer. Before the concrete is being poured and after de shuttering 

the slab or column, there is an inspection conducted by the field engineer to make sure 

the concrete is poured appropriately and treated well to continue with the next dependent 

task. Typically, iron workers, concrete workers and foremen are the involved workforce 

along with a field engineer. The detailed construction procedure of this system can be 

found in the project’s detailed schedule. Also, the equipment used for this system is 

shown in the superstructure phase site logistics. 
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SCHEDULE  
 
The Hanza Crest apartments are scheduled to get constructed from November 2014 to 

June 2018.The schedule is divided into 13 phases with 7 milestones. The project started 

with design development for 25 days which includes initial meetings, document review 

and building permits. This is succeeded by the excavation phase which is one of the 

longest phases of the schedule. One of the critical factors which led to delay is the 

excavation phase. It has taken 360 days including the delay caused for excavation phases 

which is scheduled to finish demolition of rocks, excavation for basement and 

foundation. Preceding to the excavation phase comes the foundation phase. The detailed 

schedule of the entire project has been attached to Appendix A. 

 

FOUNDATION SEQUENCING 

 

The foundation phase is scheduled for 91 days and extra adequate time is given for 

foundation phase since, it creates the base for the entire construction of the project and 

sufficient precautions are to be taken for no errors to occur. The tasks are dependent on 

each other and every task in the schedule is critical path.  The figure shown below shows 

the foundation sequencing. Most of the activities have finish to start relationship with 

their preceding activities. 

 
 

 
Figure1: Design development, excavation and foundation schedule summary 
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SUPERSTRUCTURE SEQUENCING 

 

Followed by foundation phases, the superstructure phase starts which is scheduled to be 

completed in 157 days. The superstructure is the most important phase of the project, all 

the activities in superstructure fall under critical path activities which includes column 

concreting, placement of reinforced bars, slab formwork and slab concreting.  The slabs 

are post-tensioned due to the reinforced bars. 

 

 For superstructure phase, the entire site is divided into 3 sections due to the labor and 

equipment constraints. There is a standard pattern followed for the superstructure phase. 

Starting with the column concreting, the task is followed by slab formwork which has a 

finish to start and start to start relation with the column concreting which implies that 

after 3 days of starting column concreting task where the concrete is poured and cured. 

The slab formwork is also scheduled to start, but slab it will begin only after part of the 

column concrete is finished which takes 3 days. This is followed by steel reinforcement 

which is scheduled to start 2 days after starting slab formwork task leading to schedule 

acceleration. The slab concreting task has a finish to finish relationship with steel 

reinforcement since, slab concreting is scheduled to get completed on the same day on 

the same day of steel reinforcement completion. This continues with section 2 column 

concrete which has a finish to start relation with section 1 slab concreting. The same 

pattern is followed from section 1 to section 3 and for all the 5 floors and 2 basements. 

The overhead (OH) tanks and machine room structure are also included. The figure 

shown below is the superstructure sequencing for this project. 
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Figure2: Structure sequencing schedule summary 
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BUILDING FINISHES SEQUENCING 

 
The building has of total 16 finishes activities which also includes part of the building 

enclosure activities such as masonry work for interiors and exterior walls. The finishes of 

the project is scheduled for 156 days which includes masonry work, finishes works which 

includes extra toilets rooms, maintenance rooms and flooring that also includes for 

driveways and car ramps for 2 basements. For all the 5 floors, the 16 activities are 

scheduled for 20 days for each floor.  Most of the activities have a start-to start and finish 

to start relationship with the precedents. 

                            

          Figure3: Building finishes schedule summary 

 

 

BUILDING ENCLOSURE SEQUENCING 

 
The building enclosure is made of nonstructural walls which includes masonry work and 

comes under part of finishes. Enclosure also includes a 28 days scheduled activates of 

touching up walls with putty which a sealing agent made of whitling and linseed oil, 

texture painting and final painting . Along with these activities, the building enclosure is 

subjected to external plaster which is scheduled for 20 days. The enclosure is subjected to 

start from south to north, similar to superstructure.  
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LABOR CURVE 

 
The man power for any phase 

depends on which task is 

performed and number of 

workers required for the day.  

The maximum number of 

workers involved are  

 between September                                   Figure4: Building finishes schedule summary 

2016 to April 2017 as shown in figure 3. This period involves the construction of 

superstructure phase. Iron workers and concrete workers are the most number of workers 

involved during this phase of construction along with field engineers and foremen. For 

cost and safety purposes, it is effective if the site has minimum number of workers 

trained for other tasks and reduces the cost per day. 
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DETAILED COSTS 
 
 
DETAILED FOUNDATION AND STRUCTURAL ESTIMATE 

 
Hanza Crest apartments consists of 2 basement floors and 5 floors with two apartments 

per floor. The building has a repetitive floor layouts. The 2 basements floors a similar 

floor layout and the 5 residential floors has the same floor plan. The project is made of 

raft foundation. This type of foundation which consists of PCC (Portland cement and 

concrete), reinforcement, sand and concrete.  

 

 The structural system of the building is steel with Roller-compacted concrete (RCC). A 

typical floor is made of concrete beams, columns and slabs. Most of the structural system 

uses metal sheets which are prefabricated for formwork. Plywood is cut and used as 

formwork only when there are irregular sizes 

 

The project uses reinforced bars which range between 225mm X 150mm to 225mm X 

750 for the columns, 900mm X 900mm to 2450mm X 1900 mm for footings and 225mm 

X 450mm to 225mm X 600mm for beams. The Overhangs which are called Sunshades in 

India are included in structural system. 

 

The detailed estimate is calculated based on the construction prices in Los Angeles due to 

the similarities in size and population with Hyderabad. The total cost for foundation and 

structural system is $ 2,071,718. There were assumptions made for the detailed estimate 

due to the usage of different materials which are not included in the detailed report.  

 

For the formwork, there are different sizes of metal sheets which range from 9inch X 

9inch to 24inch X 24inch. For footings, beams and plinth beams metal sheets of different 

sizes are used for formwork but encased steel frame is considered. 

 

There are different reinforced bar sizes used for footings, columns and slabs. The 

footings and columns schedule has provided the different reinforced bar sizes in Metric 
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sizes. To convert the reinforced bar sizes to Imperial sizes, the table shown table has been 

utilized. 

 
Table1: Conversion table of reinforced bars from Metric to Imperial Size (other sources) 

 
Based on the conversion from the Metric to Imperial size,  the footing and columns 

consist a range of #3 to #7 sizes of reinforced bar that are used for the structural system. 

The roof slabs have reinforced bars of #7 throughout the slabs. 

 

The beams and girders are assumed to be W10x33, W 8x10 and W 10x22 which are the 

closest to the beam sizes that are being used for the structural system. The retaining wall 

is 10’ high with 2’ thickness for the first 6’ and 1.5’thickness for the remaining 5 feet. 

The thickness of concrete slabs has 3 different size of 5”, 6” and 7”. The 7” slabs are 

typically used for area which consists of more loads. Table 2 depicts the materials 

utilized for Hanza crest apartments and the materials utilized for detailed estimate report. 
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Table2: Depicts the materials utilized in the detailed estimate and materials utilized in the 
project 

 
The detailed estimate of foundation and superstructure is attached to Appendix B. 
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SITE PLAN AND LOGISTICS 
                                                        
                                   
EXCAVATION PHASE  
 
Excavation is one of the longest and 

critical phases for this project. 

Located in a residential zone, the 

project had constraints with the 

usage of blasting. Since the zone 

Hanza crest apartments located had 

a height restriction, the land had to 

be excavated to a depth of 22ft  

(8770 Yd3) for basements purpose.      Figure5: Site plan during excavation phase 

 

The project’s site was excavated by chemical blasting with restrictions and JCB bucket 

equipment. The entire site is divided into 3 sections to show from which part the 

excavation is started.  The main site is shown in blue color, the red color line depicts the 

fence throughout the site and the light yellow color indicates the site used for storage and 

temporary utilities purpose. The entire main site underwent excavation. The excavation 

phase started from south to north from section1 and continued excavating section 2 and 

lastly section 3. 

 

 The red color arrow indicates the point excavation was started. Section 3, was excavated 

after section 1 and 2 since section 3 was considered the path for the labor and equipment 

to access section 1 and 2. This pattern was set up for creating access to the equipment and 

machinery.  Ambience Construction firm utilized the land opposite to the main site for 

different purposes at different phases. For excavation phase, the site was utilized for 

temporary site office, utilities room, porta-john that was set up at that site only for 

excavation phase and mainly for storing equipment and machinery. The parking area is 

utilized for equipment to be parked for a short period of time during the working hours 

since they are big in size, it is an obstacle for the residents in that street to enter the street. 
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The site office, utilities room and porta-john are shifted closer to the site and the storage 

site is utilized for materials, equipment and machinery. There a huge amount of space in 

storage site utilized for storing metal sheets and reinforced bars since they are utilized on 

a wide scale in this phase. The entire site plan is attached to Appendix C. 

 

SUPERSTRUCTURE PHASE 
 
The superstructure phase is the important 

phase for the project as the remaining 

phases of the schedule depend on the 

completion of this phase. Succeeding after 

excavation and foundation, the 

construction is continued with 

superstructure. The superstructure of this 

project is made up of steel and Roller-

compacted concrete (RCC) and this phase 

starts from foundation with the column       

erection from footings.                                   Figure6: Site plan during superstructure phase 

 

The site layout has a few changes here. The light green color is the building footprint 

which the constructed part of the site. There are two site entrances created after 

excavation phase that are similar to a ramp, and the site entrance from the street road is 

typically  used for delivering material  and to access section 3.  

 

The site entrance facing towards the main road is not utilized for delivering materials but 

only for entering sections 1 and 2 since it is located near the main road and it is easier to 

transfer materials from site entrance facing the street road since the storage site is 

opposite to it and faster to deliver materials with easy movement. The superstructure 

phase is constructed by following the division of 3 sections. Section 1 superstructure is 

constructed first due to the fact that it is the corner most section from the site entrance 

and it wouldn’t affect the access to site and materials under construction. Section 2 is 
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followed by section 1 and finally section 3 superstructure is constructed with minor 

changes in the site layout due to the utilizing section 3 for other purposes as mentioned. 

 

The site office, utilities room and porta-john are shifted closer to the site and the storage 

site is utilized for materials, equipment and machinery. There a huge amount of space in 

storage site utilized for storing metal sheets and reinforced bars since they are utilized on 

a wide scale in this phase. There is also enough space for storing other materials like 

sand, cement and aggregates for concrete mixing. Based on the requirement, ready mix 

concrete plant, batching plant and manual concrete mix plant are utilized for concrete 

pouring. The manual concrete plant is located in section 3 and transferred near the site 

entrance when section 3 is scheduled for construction. The grey color circle is where 

concrete plant truck is placed adjacent to the site entrance to avoid unnecessary 

movement around the site. The concrete is sent with the help of labor through the site 

entrance ramp and is transferred to the required location manually. Along with the 

concrete trucks, curing tanks and cement mortars are also utilized in this phase. 

 

 
BUILDING FINISHES AND ENCLOSURE     

 

The finishing phase is another most 

important phase for this project. The 

finishes phase is started after 

superstructure phase and has similar site 

layout of superstructure with minor 

changes.  

 

There is more space in the site storage for 

materials since the finishing phase               Figure7: Site plan for Building finishes  

involves a lot of different activities which requires different material and equipment. So 

there is a temporary completely closed storage area with 2 dumpsters in site storage and 2 

dumpsters near the street site entrance due to the space constraint near the building. There 



                                                                                                                                                                 

16 
 

are two material hoist placed closer to the site entrances for easy delivery of material to 

the hoist.  The finishing sequence is floor wise. Only after completion of one floor, the 

work is shifted to the next floor and it starts from basement 2. The concrete truck spot is 

utilized for dumpsters and for other equipment based on the activity that is scheduled to 

be done. The red color arrows depicts the starting point of materials getting delivered to 

the required floor. 
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PRODUCTION ANALYSIS 

 

PRODUCTION 

 
The superstructure schedule is very efficient given the crew, resources and site 

constraints. The 14 to 22 days period allotted for constructing each floor’s structure 

section wise, will be required to follow without any change or delay. 1 day is the 

maximum of days that can be reduced for each floor if the work flow is faster but this 

will not make any huge difference to the remaining schedule. But there is no necessity to 

reduce the time period and go fast with the work, since the project team’s goal is to show 

quality in work rather than making any error with pressurizing the workers to finish the 

task before time. 

 

The division of floors section wise, number of days assigned for each activity and a clear 

perceive of time period given to start, gives an understanding and time to prepare the 

materials and coordinate with workforce required for the succeeding activity to stay on 

schedule and avoid any delay. As shown in the schedule, there is a 6 days’ time period 

before starting slab formwork and 5 days times period before starting reinforcement. The 

concrete pouring is finished on the same the day of reinforcement completion. So this 

requires ironworkers and concrete workers coordinating with each other. 

 

One of the concerns is labor not attending the work as per the schedule. This could cause 

shortage of workers and the only option to follow to avoid delay is having the workers 

already present work for extra time and pay them for the extra hours. The other concern 

is shortage of materials. This definitely needs to take charge by the field engineer. There 

are two concerns that could possibly be encountered.  

 

The overall production schedule of the project specifically the structural system’s 

schedule is effective and accomplishes the project’s team goal which is to have high 

standards of quality in work and stay on-time. 
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COST ANALYSIS 

 

There is a wide difference between the abstract estimate from Ambience Construction 

firm and detailed estimate report. According to the detailed estimate report the total cost 

is $ 2,071,718 for foundation and structural system estimate, which is much higher than 

compare to the total cost from Ambience Construction firm estimate calculated is 

$315,166.88. Both the estimates have Labor, material and equipment costs included. This 

is mainly due to the fact that the material, labor and equipment costs are very low in India 

compared to the prices in USA. To construct a similar structural system of Hanza Crest 

apartments in USA, it would cost 6.6 times higher than cost in India. 

 

The detailed estimate report had a high number of assumptions to be considered, and 

some of the Items in the estimate had materials included that were not required for this 

project’s structural system. The estimate provided by Ambience Construction firm has 

the materials measured in Metric units and the detailed estimate report has the materials 

measured in Imperial units. The detailed estimate report is attached in appendix 2 and 

table 3 shows the abstract estimate provided by Ambience Construction firm. 

                           

                           Table3: Abstract estimate provided by Ambience Construction firm 
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SITE LOGISTICAL ANALYSIS 

 

There is a very huge space restriction around the main site. The 2 sides of the main site is 

surrounding with neighboring buildings, 1 side has main road with side walk, site office 

and utilities room in-between the road and main site and 1 side is the street road side 

which can be used for site logistics purpose. So there not a huge scope for making 

alternative arrangements for this project’s logistics. The materials and equipment storage 

is in the storage site which is considerably close to the main site. 

 

 An alternative option is switching the utilities room to the storage site and have that 

space utilize for storing materials since a lot of time is consumed for delivering the 

materials from storage site to main site due to traffic interference sometimes. But there is 

not much time saved with this option since the utilities room is very compact and not all 

materials can be stored. So only limited amount of materials can be stored. 

 

One area of concern is open storage of materials in section 3 and part of the site storage. 

The materials are only partially and covered and a temporary storage area is set up in the 

site storage only for the building finishes stage. Though the materials are semi-closed 

with sheets over them. There needs to a temporary closed storage area for the structural 

system phase also. Though the phase is scheduled to take place during the period with 

most appropriate weather, it is always for the best not to expose materials  

 

 Typically there is traffic on the street road only for few hours of the day and the rest of 

time it is mostly risk-free to use the road with minimal traffic though it is time taking to 

deliver materials which are heavy. But the materials are delivered even during the traffic 

hours and this needs to be taken charge and a safety precaution needs to be initiated to 

avoid life safety issues. 

 

 
 



                                                                                                                                                                 

20 
 

 

FIELD SUPERVISION INTERVIEW 
 
 
SCHEDULE ACCELERATION SCENERIOS 

 
The foundation and superstructure schedules are directly and always related to the critical 

path of the project’s schedule. Therefore, it is very important to finish the superstructure 

on time since Ambience construction firm cannot afford any major delays due to the time 

taken for excavation. To make sure there are no major delays in superstructure phase, the 

project’s schedule is formed in a way that the superstructure schedule falls between 

September to April and during this period the weather is very appropriate for 

construction.  

 

In order to follow this step, Ambience construction firm had to accelerate the foundation 

phase by changing the method of concrete pouring from manual concrete plant mix to 

ready mix concrete plant and usage of small scale batching plant. This was done because 

mixing concrete manually would take longer and is not very efficient. This could be the 

biggest risk for the superstructure schedule causing delay since errors are very likely to 

occur in concrete mixing and this will lead to redoing the task.  To avoid this risk, 

concrete trucks were brought to the site on a daily basis to fasten the procedure, though 

the manual concrete plant mix was still used but minimal. 

 

This step had an increment in the cost. The manual concrete mixing plant had a very low 

cost since the concrete was manually mixed. The labor charges which is $4/day was 

inclusive of this procedure apart from the materials, transportation of materials and 

equipment cost required for mixing which is $600/day. With an increase in usage of 

ready mix concrete plant and batching plant usage, the cost had an increment of $1300/ 

day including materials and transportation. 
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CONSTRUCTABILITY AND LOGISTICAL CHALLENGES 

 

 
In India, labor is one of the largest constructability challenges faced in almost all the 

projects. Most of the delays occur due to the 

inefficiency of labor and their lack of skills. 

Site logistics and labor are the largest 

constructability challenges for Ambience 

Constructions project team.  

 

 Since, there is no contract between labor and 

the project’s firm, many works do not attend 

their work in the site as per their schedule 

and quit their jobs without informing. For the 

superstructure phase, trained workers were 

required to understand the placement of 

reinforced bars, concrete pouring and making 

sure the structure is well connected. 

                                                                           Figure8: Section 3 used for manual plant mix 

 Due to the limited number of trained workers for specific tasks and space constraint 

around the main site, the site opposite to the main site is used for storage of materials and 

equipment. This had created a challenge for transporting the materials from the storage 

site to the main site since there is a street road between the two sites which has traffic 

during working hours sometimes. Another challenge due to site logistics is the usage of 

section 3 for storing materials and setting up manual concrete mixing plant, since it was 

easier to have the concrete mixing plant and materials delivered to section 3 from storage 

site and have them closer to section 1 and 2. Though constructing section wise would 

take longer than usual, it is easier to construct section 1 and 2. While constructing section 

3 superstructure, the manual concrete mixing plant would shift to the site storage leading 

to consuming more time compared to section 1 and 2 since the materials are not in close 

proximity. The interview questions are attached in Appendix D. 
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Calculations for the estimate 
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SUPERINTENDENT INTERVIEW 

 

SCHEDULE ACCELERATION SCENERIOS QUESTIONS 

 

What are the biggest risks to the project completion date? 

Monsoon weather. It causes a lot of issues especially due to the fact there is poor 

drainage system and water flow is not very smooth. This leads to accumulation of water 

on site and materials getting damaged in water. Most importantly, Labor is not prepared 

to work on heavy tasks during monsoon like activities during the superstructure phase 

and this causes a heavy impact on the schedule. 

 

What are the potential ways to accelerate foundation and superstructure phases 

apart from increasing manpower and shifts? 

The planning department wanted to make sure the schedule for superstructure falls 

between September to April since the weather is very apt for this phase construction. One 

of the measures taken to fasten process is different procedure for concrete pouring. 

Initially, manual concrete mix was used but this lead to errors in mixing the concrete with 

right ratios and took a lot of time than usual. To avoid this there has been an increase in 

the usage of ready mix concrete plant and batching plant. But this is helping to quicken 

the process. The manual concrete plant mix is still used but very minimum. Though the 

manual concrete plant is very cost friendly, it has taken longer time to mix and there were 

few errors in mixing the ratios for concrete which led to re-doing the task.  Apart from 

the change concrete pouring process, there is no other scope to accelerate the 

superstructure schedule. 

 

What would be essential as in resources, techniques or costs required to accomplish 

these alternative options? 
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The cost has been increased from $600/day to $1300/day including materials and 

transportation. The labor charges remain the same for mixing the concrete which is 

$4/day. But this is helping to fasten the process of concrete pouring. 

 

 

CONSTRUCTABILITY AND LOGISTICAL CHALLENGES QUESTIONS 

 

Can you describe any unique challenging constructability issues for foundation and 

especially superstructure phase? 

Site logistics and labor. These factors would slow down the work pace. Also, there are 

not many trained workers and some of them lack skills but are sent by the concerned 

perform to perform tasks which are meant to be done by trained workers. Site logistics is 

another issue which could cause delay, since there is space constraint around the site, the 

firm had to take permission for the usage of site opposite to the main site. But this has a 

toll on delivering the materials to the site due to the traffic that interrupts from workers 

crossing the road sometimes and time taken to carry and deliver the materials from 

storage to main site. 

 

 

How did your team overcome these challenges? 

labor is one of the factors that is very hard to have a grip since the workers leave without 

informing and do not show up for work due to any reason. So there is nothing that can be 

done in this issue unless there is a contract issued. Coming to the site logistics, due to the 

space restriction, there hasn’t been much scope for improvement and also led to the usage 

of section 3 of main site to set up manual concrete plant mix and store some of materials 

which are required for constructing section 1 and 2. Though this made the task little 

easier, there is still a delay cause because until section 1 and 2 are finished, section 3 

cannot be constructed since it is equipped. Also, it takes longer period to construct 

section 3 since the materials are not in close proximity to the section like the way it is for 

section 1and 2. 
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