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EXECUTIVE SUMMARY 

 

Technical Report One includes all the elements that are key to the beginning of a project.  For 

this 265,000 SF unique Chemistry building there were two years of design, preconstruction, and 

BIM coordination to provide the owner with a building that best suited their needs and desires.  

The biggest problem with the project was everything was custom and the materials were from all 

over the world.  Because of this there were long lead-times and caused major problems/delays 

when items were received broken or broke during construction.  The glass for the curtain wall 

was manufactured in Italy and it too around two months to get a replacement piece.  Another 

problem was constant design changes due to the fact new faculty members were hired.  

Numerous labs needed to be demoed, redesigned, and reconstructed because of this even after 

the space was already completed and punched out. 

Although the building does not have a LEED rating associated with it, this Chemistry Building 

has many sustainable features.  One of the major reasons why Hopkins Architects were chosen 

for this project was for their experience in designing sustainable buildings.  Many of these 

sustainable features like the glass façade, PV trays, and mechanical systems drove the cost of this 

building up.  Because it has a lot of complex systems a very large and experienced project team 

was required to successfully execute this project. 

After completing all of the analysis for this report it would be very interesting to spend more 

time investigating other building materials currently on the market.  Finding products that are in 

a close vicinity of the project are a huge advantage.  It is better for the environment, cheaper 

transportation costs, and allows for shorter lead-time. 
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PROJECT SCHEDULE SUMMARY 

*See Appendix A for the Project Summary Schedule 

The project started off with the Owner choosing Hopkins Architects to be the design Architect.  

Soon after they were selected, Turner Construction was brought on for preconstruction planning.  

The owner, Hopkins Architects, Turner Construction, and ARUP worked together for roughly 

two years before construction started.  The design process was very long and complex based 

upon the sustainable requirements, overall interior and exterior aesthetics, and technology 

requirements that must be contained within the building. 

The site for the building was occupied by a large parking lot and armory building that were 

required to be demoed as the first stage of construction on the site.  There was also a gas line that 

ran through the site that the owner moved before Turner Construction mobilized onsite.  Besides 

demo before new construction could start, the geotechnical reports showed there was a lot of 

rock that needed to be blasted in order for the foundation to be formed. 

The way the Chemistry Building is set it, it almost allowed for two separate schedules.  The lab 

portion and Office portions of the building could both be erected at the same time and not 

interfere with each other.  The atrium could then be erected and connect the two.  The Lab 

building started first.  The steel erection and CIP concrete all started at the South end of the 

building and worked towards the North.  The CIP reinforced concrete cores that house the 

elevators and mechanical shafts were completed first and then steel was erected next.  When the 

exterior façade and roof were completed the interior fit out started on the third floor and worked 

down until the ground floor was completed. 
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BUILDING SYSTEMS SUMMARY 

 

 

 

 

 

 

 

 

 

 

 

 

DEMO 

The building that was torn down in order to build the Chemistry Building was an armory.  When 

it was originally built it was a barn with horse stables.  Before its demolition its use was storage 

for ROTC, clubs, and other university organization’s equipment.  There was a large asphalt 

parking lot that also needed to be demoed in order to build the Chemistry Building.  The material 

that was hauled off-site from this demo comprised mostly of wood and asphalt. 

 

  

Yes No 
Work 
Scope 

If yes, address these questions / issues 

X   
Demolition 
Required? Types of materials, lead paint, or asbestos 

X   
Structural 
Steel 
Frame 

Type of bracing, composite slab?, crane size / 
type / locations 

X   
Cast in 
Place 
Concrete 

Horiz. And Vert. Formwork types, Concrete 
placement methods 

  X 
Precast 
Concrete 

Casting location, connection methods, crane 
size / type / locations 

X   
Mechanical 
System 

Mech. Room locations, system type, types of 
distribution systems, types of fire suppression 

X   
Electrical 
System Size / capacity, redundancy 

  X Masonry 
Load bearing or veneer, connection details, 
scaffolding 

X   
Curtain 
Wall 

Materials included, construction methods, 
design responsibility 

 
 X 

Support of 
Excavation 

Type of excavation support system, dewatering 
system, permanent vs. temporary 
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STURCTURAL STEEL FRAME 

The building has structural steel framing.  The entire atrium is framed with structural steel.  The 

Lab building is broken up into 4 different steel framing systems separated by three concrete 

cores that act as shear walls.  The office building is split up into three different steel framing 

systems and each framing system contains a concrete core that acts as a shear wall.  All the steel 

has composite metal decking with 4000psi concrete topping.  In the Office building the beams 

and girders are both wide flanges with a depth of 27”.  The beams along the curtain walls on the 

office side are wide flanges with a depth of 21”.  The beams and girders in the Lab building are 

all 24” depth wide flanges.  Just like the Office building the beams along the curtain wall are 21” 

depth wide flanges.  All the connections with the columns are moment connections. 

 

 

CAST IN PLACE CONCRETE 

The foundation walls and concrete cores are all reinforced 5000psi cast in place concrete.  The 

concrete cores and foundation walls required vertical formwork.  The formwork used for this job 

are reusable forms.  One level was completed and the forms were removed and the installed on 

the next level for the next pour.  This can be seen in the picture below.  The first floor of the 

building is also a cast in place slab.  Scaffolding from the basement level held up the formwork 

to place this concrete on Level A.  Some areas of the building were capable of being placed 

directly from the concrete truck and the rest of the concrete was placed using a pump truck. 
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MECHANICAL SYSTEM 

There mechanical system for the lab building is located in the penthouse on top of the building.  

This part of the building houses five air handler units with a heat recovery system and VAV 

boxes.  The return system for the fume hoods exits the building through six exhaust towers on 

top of the lab penthouse roof.  The entire east side of the basement is mechanical rooms.  One of 

the rooms is for a greywater system for the building that is hooked up to a 12,000 gallon tank.  

The northwest corner of the basement contains another seven air handler units that service the 

rest of the building.  These all also have a heat recovery system and all the offices are tempered 

by chilled beams and individual thermostats.  These twelve air handler units produce a total of 

478,160cfm.  The building also has a sprinkler system throughout the entire building.  By code 

the exterior colonnade is required to be sprinkled and as a result there are wet and dry systems 

incorporated in this building.  The Atrium is a large open space and 4 stories high the three 

penthouses on top of the office building each have a large fan that sucks the all the smoke and air 

out of this space.  Once the smoke alarm goes off and these fans start up the smoke hatch that 

each fan’s ductwork hooks up to pops open. 

 

 

ELECTRICAL SYSTEM 

The electrical system has an emergency generator with a max rating of 1000 kw, 480/277 volts.  

It is also sized to connect (4) 400 amp connectors per phase, (4) 400 amp cam connectors for 

neutral and (1) 400 amp cam connector to grounded.  All the panel boards are 3 phase, 4 wires.  

The building also has PV trays covering the atrium skylight and occupancy and daylight sensors 

to help reduce the electricity usage of the building. 

 

 

 

 

 



               CHEMISTRY BUILDING October 3, 2010 

 

 
 

M I C H A E L  G A L L A G H E R — T E C H N I C A L  R E P O R T  # 1  

 
Page 8 

 

 

CURTAIN WALL SYSTEM 

The curtain wall system is composed of aluminum framing with glazing.  The glazing was 

designed based upon a wind speed of 100 mph, an importance factor of 1.15, and in the Exposure 

B category.  The glazing is a high efficient glass manufactured just outside of Venice, Italy.  

Curtain wall consultants, Hopkins Architects, and members in charge of the sustainable design 

decided on this type of glass and how it was going to be installed.  The glass picked by a crane 

and then installed by workers in a boom lift.  Each piece of glass was fastened down with 

toggles.  It was then tightened down to the correct torque and a gasket and caulking were 

installed.  The device that was attached to the crane to pick the glass was shaped in an X and 

each arm had two suction cups on it.  Two similar ones are pictured below.  
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PROJECT COST EVALUATION 

*See Appendix B and C for cost reports 

 

ACTUAL PROJECT COSTS 

   COST $ COST $/SF 

Excavation & Foundation 6,169,320 23.28 

Structural Frame 32,598,375 123.01 

Exterior Wall 45,771,677 172.72 

Interior Finishes 37,465,187 141.38 

Lab Casework & Equipment 13,983,731 52.77 

Roofing 3,387,678 12.78 

Plumbing 17,302,389 65.29 

HVAC 31,235,041 117.87 

Electrical 24,552,292 92.65 

Controls 4,918,466 18.56 

Site work 3,928,702 14.83 

GC's (only surveying, parking, and 
Hoisting) 972,526 3.67 

Elevators 2,790,204 10.53 

Fire Protection (Sprinkler System) 2,739,360 10.34 

Furniture 4,864,650 18.36 

Total 232,679,598 878.04 

 

These costs are based on the GMP costs from the information provided by Turner Construction 
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General Building Information: 

265,000 SF 

4 Floors above grade, plus basement and Penthouse 

16’ =rough floor height 

Curtain Wall 

CIP Concrete and Structural Steel Framing 

Spread Footings 

 

 

 

 

 

RS Means CostWorks 

College Laboratory 

Total Cost: $31,561,000 

 Cost/SF: $119.10 / SF 

 

 Office, 2-4 Story with Glass and Metal Curtain Wall / Steel Frame 

 Total Cost: $38,244,000 

 Cost/SF: $144.32 / SF 

 

 
D4 Cost Estimating 

 

 University Chemistry Building 

  Total Cost: $56,516,739 

  Cost/SF: $213.27 / SF 

 

 Texas A&M Science Education Center 

  Total Cost: $33,751,516 

  Cost/SF: $127.36 /SF 
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The actual cost of the project and the estimates generating using D4 cost estimating software and 

RS Means CostsWorks are so different for multiple reasons.  One of the major reasons is the 

curtain wall system of this building is comprised of an extremely high quality glass from Italy.  It 

is suppose to be more energy efficient and have green aspects.  The cost of this system alone is 

40 million dollars.  This alone is more than or right around the estimates produced.  Another 

reason why they differ is a lot of the materials and equipment for this building are from all over 

the world.  The louvers on the penthouses are from Mexico, glass from Italy, fume hoods from 

Germany, and many of the doors and metals from Italy.  The cost to get these items to the jobsite 

drives up the cost of all of them.  The main reason for the extreme difference in these costs is the 

owner desired the highest quality equipment and material which is not accounted for in the 

estimating software.  Estimating software is based on average costs and do not account for 

unique products that manufactures designed and produced only for a particular job.  A good 

example of this is the PV trays that are above the atrium.  The architect and owner did not want a 

typical solid panel.  Together they worked with a manufacturer to produce a panel that would 

allow light to pass through it but would still have parts of it that would collect the sunlight and 

produce energy.  This system alone cost over a million dollars and was only produced for this 

particular building.  One of major contributing factor to the cost difference is the owner wanted a 

green and energy efficient building.  To achieve this there are a lot of upfront costs that the 

typical building does not have.  Because this building is so unique almost no estimating software 

will come close to generating the actual cost of this building.  Because none of the estimates I 

produced were even close I tried two estimates for both RS Means CostsWorks and two for the 

D4 software.  For D4 I tried another University Science Complex and also a University 

Chemistry Building.  For the RS Means, I tried a Lab and an Office because the building is half 

research labs and the other half is an office building. 
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EXISTING CONDITIONS SITE PLAN SUMMARY 

*See Appendix D for the Existing Conditions Site Plan 

 

The site is not an overly large site, but is not as confined as a jobsite in a major city.  The parking 

for the workers is within walking distance down the road labeled “main road” on the site plan in 

appendix D.  In the beginning of the project there are two entrances until the road coming off of 

the main road into the jobsite is closed.  This road will be closed when construction starts on the 

bridge that will connect the Chemistry Building to a group of other buildings which will all be 

called the science complex when completed.  There are already utilities coming into the site that 

will be used during the construction process and eventually tied into the new building.  These 

can all be seen on the site plan.  There are a lot of buildings around the Chemistry’s Building site 

that will remain occupied and functional during the construction process.  Because of this it will 

be important for the fence gates to be monitored and kept shut to keep pedestrians from entering 

the jobsite for their safety.  There are also athletic fields and a stadium very close to the stadium 

and the owner will not permit work to be going on during any meats, games, competitions, etc.  
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LOCAL CONDITIONS 

 

In the area most buildings are structural steel with a curtain wall system.  However, there are 

many other methods of construction in this area.  This is why the Chemistry Building was 

designed with a wide verity of systems.  It has the following systems:  cast-in-place concrete 

columns and floor system, a structural steel system with composite metal decking and concrete 

topping, and then a curtain wall system.  The building next to it is stucco and the one next to that 

is completely brick.  On the campus buildings range from and ancient gothic style building to a 

futuristic Frank Gehry building.  This area is not like Washing, DC where there is basically only 

one means of construction unless you go outside of the city.  This area is more of a rural setting, 

therefore there is a little bit more room on the site.  Yet, there is still not enough room for the 

contractors and everyone to park onsite.  Everyone is bused into the project and the bus runs 

back and forth from the parking lot all day.  The average cost for disposal is $77.50 a ton while 

the average cost for recycling of a ton is only $50.  In this region there is a lot of rock.  This 

required almost 50,000 CY or rock blasting for the foundation of the Chemistry Building.  The 

water table is also high and the geotechnical report recommended that the entire foundation be 

wrapped in waterproofing along with multiple full time working sub-pumps.  There is also a 

major highway that is less than two miles from the jobsite.  There are other major roads around 

the site also can be used to reach the site for deliveries. 
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CLIENT INFORMATION 

 

The current Chemistry building was built in 1927 and was not up to date with today’s 

technology.  The current labs were small and already cramped so there was no room to 

implement the new technology in the current labs.  Because of this it was a must to build a new 

building.  By building this new high-tech facility it was also a way to lure in more renowned 

researchers due to the fact they were looking to hire five more researchers.  The Chemistry 

Building was funded by a percentage of the profits from an anti-cancer drug that was developed 

at the previous chemistry building.  The owner was interested most in constructing a building 

that has the best technology and satisfies the needs and desires of the researchers in order to have 

a successful facility and team.  This was clearly show by the number of times the design of the 

labs changed.  When each new faculty member was hired they reviewed the lab designs and were 

able to make changes or add anything to the lab they would be working in.  The original contract 

schedule showed the building was to be completed on November 2
nd

, 2010.  However, after the 

contract was formed the owner decided they wanted the turnover to happen sooner.  Because of 

this Turner worked extremely hard to achieve the TCO on July 13, 2010 and substantial 

completion in a short time after this.  The owner wanted to start moving in on August 2
nd

, 2010, 

but would be phased and continue until April 5
th

, 2011.  The keys to completing the project to 

the owner’s satisfaction are to have the highest quality, state of the art facility and be completed 

on time. 
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PROJECT DELIVERY SYSTEM 

 

The project was a design-bid-build and started off with Hopkins Architects for the design 

process.  This firm is a well-recognized London based UK Company.  Their headquarters is a 

glass and steel building with a large courtyard and glass skylight covering it which is located 

right next to Parliament.  This is a similar type style the owner was looking for.  The main reason 

for choosing this firm is because of their expertise in designing high-efficiency and sustainable 

buildings.  Turner construction was then brought on for preconstruction and worked with the 

owner, Hopkins, and engineers for 2 years before actual construction started.  Payette associates 

were also brought on as the executive architect.  With their expertise on design of high-end 

laboratories they did most of the interior design.  ARUP did the engineering for the MEP and 

Structural systems of this building.  The owner had individual contracts with Turner 

Construction, ARUP, Hopkins Architects, and Payette Associates.  Even though there were no 

contracts between the CM firm, Architects, Engineers they all worked together through 

preconstruction and throughout the project.  The owner and Turner Construction have a GMP 

contract.  Turner then hired subcontractors, which were all approved by the owner, and they all 

had lump sum contracts.  Turner also has a CCIP which covered all the subcontractors working 

onsite. 
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STAFFING PLAN 

The Chemistry building was a very large and unique project which resulted in Turner 

construction having a large project team.  The building was broken into sections and assigned 

members to manage.  Each section had a project engineer and engineering team, a 

superintendent, and an assistant superintendent.  The sections were the basement, office building, 

lab building, the project site, and the exterior façade and roof of the building.  This was a more 

efficient way to manage the project instead of their typical approach where each team was in 

charge of certain subcontractors.  It was a lot easier to coordinate because there were less people 

involved in the communication process to complete a certain task.  For example, if a bathroom 

needed to be completed it was easier for one superintendent to contact the electrical contractor, 

carpenters, plumbing contractor, and floor contractor and coordinate the work between those 

trades.  If the job was being managed by staff being assigned to certain trades there would have 

to be multiple superintendents involved in the communication and coordination process along 

with all the trades.  It is more efficient, takes less time, and there are better results when the task 

is communicated directly to the subcontractor instead of being communicated through multiple 

people.  This is why the staffing plan was designed out how it is pictured in the organizational 

chart.  Also, because the project was insured as a CCIP it was required to have a safety manager 

and EMS person on staff. 
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Appendix A – Project Schedule Summary 
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Appendix B 

Square Foot Cost Estimate Report #1 
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Square Foot Cost Estimate Report # 2 
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Appendix C 

D4 Cost Estimate #1 

 

 

Texas A&M Science Ed. Center 
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D4 Estimate #2 

University Chem. Building 
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Appendix D – Existing Conditions Site Plan 
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