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I. Executive Summary

The thesis proposal for Main & Gervais includes background information of the building, four analysis
that suggest improvements to the current design, a conclusion summarizing the key points to the
analysis including a weight matrix, and an Appendix indicating the specific breadth options within the
proposal. The first analysis takes a close look at the economy and how it could impact the construction
industry. The second analysis attempts to simplify construction by altering some of the columns’
properties in terms of concrete and formwork. The third analysis examines the curtainwall and the
potential cost reduction and schedule acceleration opportunities. The fourth analysis looks at the
curtainwall as well and suggests additional methods to prevent heat loss in the winter and heat gain in
the summer.

The first analysis discusses how the economy has impacted current construction and how it will change
future construction. Interest rates on loans have been raised for owners on current construction
projects, which have caused projects to be suspended temporarily until the owner finds a better interest
loan to fund the project. Owners trying to develop new projects have come across the same problem
when trying to obtain a loan. Lenders are heightening their rules by requiring higher down payments
and raising interest rates. Understanding how the economy is affecting finances and energy costs can
help figure out what the construction industry needs to do to turn a profit.

Main & Gervais is primarily a cast-in-place concrete structure with post-tensioning. The concrete
columns for the structure vary in shape and size. There are rectangular, square, and circular columns for
the structure. The concrete compressive strength for each of the columns varies as well. Replacing the
circular columns with square ones could remove some of the circular formwork because the other
formwork already on the jobsite could be utilized. Choosing one particular concrete type could simplify
construction on site when it comes to the point to place the concrete. The second analysis dives into this
topic and elaborates on the points just laid out.

The third analysis refers to Main & Gervais’ facade, which is primarily a glazed aluminum curtainwall
with the exception of some areas around the parking garage. On the west elevation, the curtainwall is
sloped outward at 5.63° all the way from lobby floor up to the roof of the building. This design adds to
the complexity of constructing the curtainwall and removes some floor area of the building. Eliminating
the slope could relieve some of the difficulty when constructing this side of the building. It could also
provide some cost savings and offer more square area to the building.

Another point to consider with the curtainwall is its thermal properties. The glass assembly for the
curtainwall does provide some insulation but compared to most wall assemblies, it is not that great. The
final analysis proposed considers additional equipment that could provide some energy savings. By
introducing an automated lighting system, the lights can shut on/off to accommodate the natural light.
Also, automatic shades could be linked to the system to prevent extra solar gain or heat loss.
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I1. Project Background

Main & Gervais is an office building located in downtown Columbia, South Carolina, right next to the
State Capital Building. It sits on the corner of Main Street and Gervais Street at 16 stories high. There is a
lobby on the ground floor consisting of a signature restaurant and a bank. Above the lobby are six levels
are parking space available to the tenants of the building. Resting on top of the lobby and parking
garage are nine floors of office space with breathtaking views all around.

The structure is primarily composed of cast-in-place concrete that will be post-tensioned. The skin of the
building is a glazed aluminum curtainwall that will be tied into the structure. Starting from floor nine
extending through floor 11, there is an exterior terrace that allows the tenant to escape for a moment of
fresh air and get a look a closer look of the downtown landscape.

Main & Gervais started construction July 1, 2008, and will extend to the scheduled completion date of
December 31, 2009. The contract value is currently at $41,151,000. The general contractor is Holder
Construction Company and the delivery method is design-bid-build.
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I11. Analysis I - Critical Industry Issue

Problem Statement

The economy is certainly in a downturn at the moment. Many companies are affected by the current
state of the economy. The construction industry is not immune to the economy’s impact. Interest rates
are rising on owners who already have loans as well as for owners that are trying to obtain a loan. This
impact results in a decrease in new construction projects or insufficient funding for ongoing
construction. When there is a decrease in new construction projects, it could start affecting everyone
else involved in the construction process. Or if construction is ongoing and owners cannot get sufficient
funds to pay the general contractor, the job could be temporarily suspended.

Research Goal

The goal of this research topic is to understand the position the owner is in with the current economic
conditions and how it can affect the parties involved in the construction process. Main & Gervais is a
speculative office building, which means that the office space that it provides may not be occupied at
the beginning of construction. Though, in this case, contracts have already been signed and all the space
will be occupied. There is a chance that the tenants could default on the contracts, thus putting the
owner at a loss. By obtaining the owner’s viewpoint, it can be understood how to manage this type of
risk and turn a profit with the current economy.

Research Steps

e Interview the owner about their current circumstances
0 What are the terms of the contracts with the future tenants?
0 What happens if the tenants breach their contract?
0 How does the owner manage the risk of default?
0 How will owners go about getting loans in the future?

e Examine the economy’s impact on energy and material costs
0 How does this translate to the construction industry?

Expected Outcome

The interview with the owner should reveal some of the realities that the construction industry is
currently facing. Because the banks are cutting back on how much they are lending, the owners will
have to scale back on their project’s designs and/or put aside future projects. Examining higher energy
costs and how they in turn impact the cost of materials could reveal new challenges for the construction
industry.
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IV. Analysis II - Constructability Issue

Problem Statement

The building’s structure is primarily cast-in-place concrete that is post-tensioned. There are a wide
variety of columns within the structure’s designs. The columns are designed as several different shapes
including rectangular, square, and circular. They all also have varying concrete compression strength.
The reason this presents a problem is that it could disrupt the continuity flow of the construction
process. Having to vary the shape and size of the formwork could cause extra money and labor to
construct. Also, having to order various types of concrete at different stages may unnecessarily
complicate matters.

Proposed Solution

A probable solution to the problem statement could be to simplify the column properties. By switching
from circular columns to square ones, the extra formwork for the circular columns could be eliminated.
Also, the formwork from the square columns already in the design could be reused on the square
columns replacing the circular ones. Choosing concrete with the same compressive strength would
simplify ordering in the construction process.

Solution Method
e (Calculate the structural strength of a square column and a circular column
e Confirm that the square columns can replace the circular columns
e Calculate the savings from eliminating the circular formwork
e Calculate the difference in compressive strength concrete
e Consider being consistent with using the same concrete for all the columns

Expected Outcome

The proposed solutions could provide some money and time savings during construction. Replacing the
circular columns with square columns could help the formwork crews. Sticking with the same formwork
would allow for repetition, which could make the crews speed up and reduce the chance for error.
Designing the concrete to be similar for all types of columns could ease site congestion a little on a site
that is tight as this. Instead of several concrete trucks with different concrete in them, there would just
be one type of concrete for when they go to place the concrete for a floor.
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V. Analysis III - Structural Breadth

Problem Statement

The building’s facade is primarily a glazed aluminum curtainwall with the
exception of some areas around the parking garage. On the west elevation, the
curtainwall is sloped outward at 5.63° all the way from lobby floor up to the roof

of the building. This design adds to the complexity of constructing the curtainwall.
The complexity comes from having to install different shaped pieces of glass at
different angles. Also, the different shaped pieces of glass necessary will add to
the cost since the opportunity to order in a mass quantity is gone. This curtainwall

design also eliminates some floor area of the building on the lower levels. The
slope can be seen on the left of the building in the picture to the right.

Proposed Solution

The solution to the complex sloped curtainwall would be to simply eliminate the slope. This could be
done by extending the shorter horizontal distance to line up in the same plane as the longer horizontal
distance, which is at the top of the building. The other idea would be to bring back the longer horizontal
distance, thus eliminating some floor area.

Solution Method

e Calculate loads of structural elements near sloped curtainwall

e Add/remove necessary structural elements to extend/retract curtainwall

e Compare cost of sloped curtainwall materials/installation to a straight facade
e Approximate the time saved of constructing a less complex curtainwall system

Expected Outcome

After experimenting with the proposed methods, it will probably show that there are some
cost/schedule savings associated with a straight facade as compared to a more complex sloped facade.
There will be some cost savings in relation to the material requirements. More specifically, diagonal
curtainwall materials which require specific orders to be made will not be necessary. Schedule savings
arise when it comes time to install the assembly. Installing the curtainwall at angle to the floor slab and
the adjacent fagades allows for error, which could prolong the schedule.
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VI. Analysis IV - Mechanical /Electrical /Lighting Breadth

Problem Statement

The curtainwall fagade lends itself to exposure to the sun all day in the summer and heat loss during the
winter. The sun blaring in on a hot summer day can heat up the space substantially, which would then
require the air conditioning systems to run longer. Though, extra natural light could reduce the need for
artificial lighting. In the winter, the lack of insulation that glazing provides allows for heat to escape
much easier, thus resulting in running the heating equipment longer. Each of these scenarios equates to
a higher energy bill and an impact on the environment. While the current design includes special glazing
with good reflectance and average insulation, there may be additional or alternative methods to
alleviate these problems.

Proposed Solution

There are a couple solutions to assist the curtainwall with these problems. With an automated lighting
system, the lighting in the building could be adjusted according to the amount of sunlight pouring in
through the windows. Using natural sunlight to an advantage could reduce the need for artificial
lighting, thus reducing energy costs. Automatic shades could be linked up with this system to provide
shade when there is an excess of solar energy. This could reduce some of the energy costs associated
with running the air condition units for an extended period of time. During the winter, there is a chance
that the shades could provide additional insulation as well as allowing solar energy to enter the building.

Solution Method

e Calculate costs of automated lighting system and shades

e (Calculate the savings from running the HVAC systems less

e Compare initial equipment costs to energy savings to approximate a payback period

e Estimate the energy savings on the environment with respect to carbon emissions

e Multiply the savings by a conservative amount of new office buildings to be constructed

Expected Outcome

After computing some calculations and making comparisons, it can probably be expected that it will take
a considerable amount of time for the payback period. Though, all along the way, establishing these
methods will conserve the environment. The purpose of calculating the savings if the new construction
process were to adopt this practice is to get an idea of the energy savings from the construction industry
as a whole. An owner’s excuse to not choose this may be because of the minimal energy savings and
higher upfront costs. But if the owner understands the implications if everyone signs on board, they
might be more inclined to invest in the proposed methods.
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VII. Conclusion

Key Points

There are various key points to take away from this proposal. Each building is unique in its own way;
therefore it is going to have its own particular problems. In the case of Main & Gervais, it is designed to
be a spectacular building that shows off downtown Columbia, South Carolina. With that in mind, some
of the design aspects lend themselves to be less environmentally friendly. More specifically, the
curtainwall facade is not extremely efficient at insulating a building. The ideas proposed in the fourth
analysis section are primarily a way to propose new ideas for tackling this problem.

Another key point that coincides with the idea of uniqueness in construction is that during construction,
there will be chances to delay/accelerate the schedule depending on the experience of the project
team. The second and third analysis take a look at the options for constructing more efficiently while
maintaining the designed value of the building.

The economy is a key issue for not just the construction industry, but the many different sectors. Other
industries are currently staying put with their personnel or downsizing. They are not looking to expand
by leasing more office space or building new corporate office buildings. Main & Gervais is a speculative
office building that is in a situation where it could be impacted by the economy. The first analysis
attempts to find out which areas in construction need to be altered to benefit from the economy’s
current conditions.

Weight Matrix
Analysis Description | Research V.E. Constructability Schedule Accel. Total
Critical Industry Issue 25% 25
Constructability Issue 15 15 30
Structural Breadth 10 10 10 30
MEL Breadth 15 15
Total 25 25 25 25 100
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Appendix A

Aside from the critical industry issue and construction management issue, there are two separate
breadth options mentioned in this proposal. The first breadth is the third analysis, which is a structural
breadth. It takes a close look at the structure’s design on the west elevation. Looking into in an
automated lighting and shade system design for the curtainwall is the second analysis, which is a
mechanical/electrical/lighting breadth. Also included in this appendix is a schedule for the Spring
semester of 2009.

Structural Breadth

The current design is to slope the curtainwall at a 5.63° angle outward from the ground floor all the way
up to the roof. The proposed idea is to straighten out the fagcade, which would require the structure on
the west side of the building to be slightly altered. The curtainwall ties into the concrete slabs of the
building’s structure. Calculations would be necessary to determine if the slabs could be extended to
ultimately straighten out the facade of the west elevation.

Mechanical/Electrical/Lighting Breadth

The curtainwall glazing provides some insulation and does prevent some extra solar gain but it is not
comparable to other wall assemblies. The proposed idea in analysis four is to assist the curtainwall with
some sophisticated automated systems. Providing automatic shades for the curtainwall can prevent
extra solar gain in the summer but still allow some natural light to seep into the building. While minimal,
the shades could also provide a little extra insulation in the winter. In addition to automated shades, the
idea of an automated lighting system could monitor natural lighting in the building and turn lights on/off
at the appropriate times.

Schedule for Spring 2009
The schedule proposed is a rough estimate of how the research will be completed. Note that dates are
subject to change.

January February March
Week 1 Christmas Break Analysis 2 Analysis 4

Calculate Energy Loads
Obtain Quotes for Costs
Consider Cost/Energy Savings

Calculate Column Loading
Obtain Quotes for Costs
Consider Savings

Week 2

Week 3

Week 4

AR

Analysis 1
Interview Owner

Analyze Energy Costs
New direction for Industry

Analysis 3
Calculate Structural Loads

Determine Feasibility
Consider Savings

Report
Organize Analyses

Write Report
Corrections
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