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Granby Tower

Norfolk, Virgina

Project Information:
Cost including property. design, and
construction: S180 milhion

otal Square Foot 33 5.4 {Eross)
Building Height: 31 story high nise
Total Site Area: 2.32 acres
Delivery Method: GMP

Construction Dates: July 2. 2007 (NTFP) - Nov, 2009

Project Tes

Owner; 515 Granby Tower LLC

General Contractor: Turner Construction

Architect: Humphr

Structural Engmneer: Abiousness, Cross in p conerete with most of the slabs being
and Bradshaw W0st-le ed concrete

Engimesring Deep mat foundations

Architectural Svstems:

Post modern style architecture

Hand set panelized curtain wall for mos
banldimy m

B R TR A
iy TR

Contains operable dluminumn framed windows
Membrane roofing over tapered insulation

MEP

4 pipe mechs

3300 GPM Forced Diraft Cooling Tower
Matural Gas Botler

1100 GPM Tower Water Pump (CWP)

1650 GPM Tempered Water Pump (TWE)

87 GPM Bl Heating Pump (HWP)

Riser system has sub panels every three floors
B wire for the units

vire for the equipment

isel generator for emergency power

Justin Pennycoff - Construction Management
http://www.engr.psu.edu/ae/thesis/portfolios/2008/jap4 10/
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Executive Summary

The following report is the conclusion to a yeavaerth of work towards my senior thesis
on the Granby Tower in Norfolk, Virginia. Thereedour analyses’ that were performed; they
include a structural system analysis, a mechasistEm analysis, a site analysis, and a research
topic.

The first analysis was a structural system ansly$his analysis compared the existing
cast in place structure to an alternate steeltstrelc Ram Structural System was used to design
the steel structure and then comparisons were makdeespect to cost, constructability, and
schedule. The concrete structure cost less byappately $1,000,000 and could be
constructed in approximately 20 less days.

The next analysis was a site analysis. The cusigplans for the concrete system were
observed and then site plans for the structural siestem were developed and critiqued until the
best possible site layout was determined.

Next came the mechanical system analysis. Thak/sis compared the existing four
pipe system to an alternate two pipe system. Wobepipe system cost less and could be
constructed quicker than the four pipe system.sé&heere about the only advantages other than
space needed for construction.

The last analysis was my research topic. Rese@asidone to determine how the
construction industry could bring people into thdustry and keep them there. It was
determined that safety is a major factor in peapperception of the construction industry.
Another main factor is how we treat each.
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Project Overview

The Granby Tower is a thirty-one story mixed ugghhise condominium located in
Norfolk, Virginia. It consists of retail space,mmpminiums, and townhouses. It consists of 311
condominiums. It is located on the corner of GsaSbreet and Brambleton Avenue. The site is
in downtown coastal Norfolk near the Elizabeth Rive

The owner of this project is 515 Granby, LLC andrédaon Development Group is the
developer. The Marathon Development Group has lme@ived in restoring historic landmarks
in the Norfolk area. Not only do they want to cesthistoric landmarks, but they also want to
provide homeowners with a unique living experiengais building is being built to give people
a chance to live in a historic neighborhood in whigitbe the largest building in Norfolk and the
second largest in the state of Virginia.

Schedule and cost are the most important factaifset owner for this project. Some of the
condominiums have already been sold, so the prbgnfy completed on time is very crucial.
These people are expecting to be able to move mamrtain date and it is crucial they be able to
do so. The total building cost is approximatelg@illion, notice to proceed was given on
July 2, 2007 and the project is expected to be ¢et@gin November of 2009.

Building Systems Summary

Cast in Place Concrete

The primary structural elements are cast in ptacerete. For the first seven floors the
concrete will be placed using a pump. For the rem@ floors the concrete will be placed using
the crane and bucket technique. Two tower cras®ged as two buckets will be used during
this process.

Mechanical System:

The main mechanical system is a four pipe systémindividual exchangers in the units.
The boilers and chillers are located on the topro There are six 87 GPM boilers and one
forced draft cooling tower. There are also foudamater pumps, three tempered water pumps,
and six hot water pumps. The cold water pump4 408 GPM, while the tempered water
pumps are 1650 GPM, and the hot water pumps a@&P®. There are two different types of
heat pumps, split system and water source. Tlhiesygtem pumps are used in the residential
and retail areas, while the water source pumpsised in the common areas and the town
homes.
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Building Systems Summary (cont)

Electrical/Lighting System:

The riser system has sub panels every three floie main systems are 120/208V for
the units and 277/480V for the equipment. The gemry power backup is a 500KW diesel
generator. There are recessed down lights andsa@tices used for hallway lighting. The wall
sconces are metal halide down lights. Metal hdlixtares are used for the parking garage
lighting. Recessed shower lights are used in tlogvers while the exit signs are edge lit. The
remaining lights used in the building consist afrféoot strip fluorescent lighting and 2x4
fluorescent fixtures. The recessed down lightsehatorizontal lamp.

Curtain Wall System:

The facade is comprised of a curtain wall systath metal panels. The fagade is glazed
with blue glass and has several operable alumimamédd windows. The curtain wall will be

hand set for most of the skin and the part thai e constructed as the store front will be
constructed in place.

Site Plan
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Site Plan

The site plan above illustrates the use of treediiting the erection of the superstructure
from the seventh floor and above. Some key thing®te are that Bute Street is closed during
construction. The parking lane of Granby Streetased as well. Day time closures of
Brambleton Avenue are not allowed under any cirécamtes. The deliveries come from
Brambleton Avenue.

Project Cost

Actual Building Construction Cost
+ $110,030,520

Total Project Cost
» $180,000,000

Major Building Systems Costs
* Mechanical/Plumbing Systems
o $17,631,324
» Electrical System
o $7,969,594
* CIP Concrete
o $24,687,321

Project Summary Schedule

See next page for schedule.
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Staffing Plan

Jack Rogers
Project Executive

David Wysong
Project Manager

Robin Johnson | | | Jim West
Project Administrator Safety Manager
Mark Maffei | | | Nikki Tillis
Project Accountant Asst. Project Accountant
Rich Viera | | | Trameka Smalls
Cost Controls Administrative Assistant
Bill Hoffman | |
Scheduling
[ I ]
Albert Adams Gary Milstead Bobby Fay
Manager Eng. & Option Upgrades Project Engineer Project Superintendent
[ I ]
N Gene Ponton Bill Knoke
TBD Eng./Supt. TBD Eng./Supt. Julie Collenberg Candace Roy Concrete Supetintendent || Envelope Superintendent
Level1l- 14 Level 15 - 31 MEP Engineer Specialties Engineer United Forming
M h S v . George Christ TBD
L ai Jjo nsc_m teve accan.no Area Superintendent —— MEP Superintendent
Finishes Engineer Concrete Engineer
United Forming
Dwayne Sellars TBD
Assistant Superintendent || Assistant Superintendent
Level 8 - 14 City & Town Homes
TBD TBD
Assistant Superintendent [[——]| Assistant Superintendent
Level 15 - 24 Level 25 - 31
Analiza Feniza TBD
Field Engineer —— Field Engineer
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(Structural Breadth) Structural System RedesigraQe
Structural System from Cast in Place Concrete ttioc8iral
Steel

Problem:

The existing structural system is a primarily dagtlace concrete system, however there
are some CMU and pre-cast concrete elements as Wab causes a problem with coordination
when all three are being erected on the same fibtire same time. Another issue with the
concrete system is the differing size columns #natbeing used on the same levels. The varying
size columns require multiple formwork sizes anchef the column sizes are only used once
per floor, this seems inefficient because the foamkhas to be built for that one specific column
when if they were the same size the formwork cd@dised again (at least for a couple times).
This issue raises concerns with time and scheduling

Goal:

The expectation of this analysis is to analyzeltarative structural system (steel) and
compare it to the existing concrete structure. Jdrging number of member sizes will
hopefully decrease, a decrease in the numberwftatal elements is also part of the
expectations. An advantage of steel with resgecbhcrete is its span to weight ratio, steel has
a better ratio and can therefore span a longeardistwith a smaller beam. | will try to utilize
this advantage in my design. The last goal woeldobbe able to reduce the schedule duration of
the project and cut some costs as well.

Steps:

The first step is to determine the loading for streicture. Once the loads have been
determined, the preliminary design process canh s@mce the design is complete
constructability issues with this design shoulddmked into. Is it really feasible to do what was
just designed? After the constructability issuagenbeen addressed a new/better design option
can be looked into. The constructability issuesstitl looked into until a satisfactory design is
completed. Once a finished design is at handaru$tschedule analysis can be looked into.

Outcome:

Structural Design

My first goal was to determine the structural loapior the building. Let it be noted that
wind load will control for the structural designtbis building, in order for the lateral system to
be adequate the existing concrete shear walldwilised for lateral support. | first determined
the live load for the building; | began with a likead in the residential spaces of 40 psf and a
live load in the corridors of 100 psf. | was theformed that a live load of 100 psf seemed high
and that a load of 80 psf seemed more reason&biee the live load was determined it was time

10
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to calculate the dead load for the building. st by using a 6 inch slab for my concrete floor
system, however | was informed that this was tackthit was brought to my attention during

my breadth consultation with Dr. Hanagan thatvifere using light weight concrete a proper slab
thickness would be 3.25 inches and if | were usiognal weight concrete a proper slab
thickness would be 4.5 inches. From this | decidealse a normal weight concrete and a slab
thickness of 4.5 inches. Using 150 pcf for normeight concrete and a slab thickness of 4.5
inches | came up with a dead load of 56.25 psfthi®l added allowances of 5 psf for MEP and
5 psf for miscellaneous loading that may occuris Have me a dead load of 66.25 psf, now |
needed to determine the total load so | could detexr my deck size and from that determine
what beam spacing | may use. So by adding thesBAqu the live load (using ASD standards) |
came up with a total load of 146.25 psf. | thewktthis load and looked in the United Steel
Deck Design Manual and Catalog to determine thahaeick for my system; | chose a 20 gauge
UF2X deck using a double span condition with a beaiream span of 7’-0” that could
withstand a load of 165 psf which exceeds my ldat¥6.25 psf.

SECTION PROPERTIES

Metal Thickness W i,
Gage Inches ipaf) i)
s 00738 1.50 0232 0182 0200 il 60 B3 £ st 532 1158
2 00245 200 0300 0252 0283 4705 iz} e iz Ol 738 1882
ol 0.0358 2.00 03 0325 D.33E aa2 T3 2304 067 1004 e
18 0.0474 3.00 0523 D485 [0.485 graa e 3 11az 1848 5388
UFZX
| 30 over The botiom
i fange can
accepta W
shaar shad.

approx.gcake; 11" = 1'0°
UHIFORM TOTAL LOAD | Load that Preduces 180 Deflection, psf

Sage 5pa|! n 5 T'C
B4/50
24 Double | 1307226 | 11178 | @613 | B4i118 | T4/08 66/ 80 50167 53157 4a/40
Trigle 120177 | 138130 | woima | s0sior | 02u7s g2/ | 73.82 86 145 5038
Singe | 188/122 | 143/96 | 123/77 | 1DE/6Z | 94751 g4143 | 7503 67 /31 B0/ 28
22 Double | 173/203 | 146/230 | s2eitee | m150 | senz; | e7ri0s | 7auer 0174 g3 /62
Tiple | 2150200 | 184180 | 1500144 | t30im7 | 120007 | 10a/81 | o7i6E 8758 7642
Singe | 217/154 | 185/121 | 158/87 | 138/78 | 122/65 | 108/54 | @ai4e 86138 78133
20 Double | 224/370 | to1/281 | (TEBv233 | t1a4/tee | 1260186 | 112/130 | 100/110 | 90783 1180
Tigle | 270280 | 238/228 | 2060182 | 17esi48 [ 1s8r122 | 4pit0z | 125088 | m2073 | tonied

fig. 2

Once | knew the spacing | could start working omdlesign. The central tower of the
building is the area that was designed. For siriiplreasons when doing the design this region
was treated as a box, when there are actuallybstelgs at some locations. The first time |
started with the design, some of my numbers wdraraf | had a span of 4’-0” which did not
seem to make sense and would have been very dificcaonstruct. | then went back and
revised my numbers and came up with the spacindiomad above. | wanted to choose a metal
deck that would allow me to span a longer distabaewith the loading | had it wasn’t going to
happen.

11
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From here | used Ram Structural System to layttmitolumns for my design. | used
almost exactly the same column grid that is culydmging used with the current system. | then
placed the beams and input the data for the canfioeir slab. The number of stories was
entered, when doing this | was asked whether ot wanted to splice the columns, | chose to
splice them every third floor. The layout for tihesign can be seen in figure 3 below.
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figure 3
| tried other layouts but this was the best laymiristructability wise.

Constructability Comparisons

One advantage of steel in comparison to concsegeu can have longer spans. |
designed a layout with longer spans, but the besinese columns were removed to allow for
the longer spans were W27x84’s. With a depth of 2&ches for that beam and a floor to floor
height of 10’-3” it did not seem reasonable. Wik current concrete system the floor to ceiling
height is 9’-7”, with the layout mentioned above ftoor to ceiling height would have been
approximately 8-0”. A disadvantage of cast inqelaoncrete is that it is place outside in the

12
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elements, whereas steel can be prefabricated aed ivarrives on site can be put into place.
One advantage of cast in place concrete over istdgtre is no need for a lay down area,
whereas for steel this is always something thatlsée be taken into considerations especially
on a site like this project site. This will be dissed later in this report.

Cost Comparisons

The next thing to do was compare the costs o€tineent system with that of the newly
designed system. This cost data reflects theafdbe central tower of the building and not the
entire building. RS Means 2008 Building ConstroictCost Data was used to determine the cost
of the new system. This system includes coststfoctural steel beams and columns, cast in
place concrete, welded wire fabric, sprayed ompfwefing, and metal decking. The steel takeoff
from the Ram Structural System data was used &rméte the amount of steel pieces needed.
This information along with a more detailed takewdh be found in Appendix A. The cost for
the new structural system was approximately $6&50Lthis cost is the total cost including O
and P from RS Means. Some of the structural steehbers used in the design were not in the
Means data and were substituted with similar memb&he approximate cost of the central
tower with the current structural system is $5,788,(from technical assignment #2)

Schedule Comparisons

Using the crews and daily outputs from RS Meassheedule was developed for the
construction of the central tower, the total dunativas 132.75 days. The details of this schedule
can be found in Appendix A. The duration for tlastan place concrete system based off of the
current schedule and information obtained by Tu@@mstruction is approximately 112 days.

Conclusions/Recommendations

The steel structure cost more than the concraietate by approximately $1,000,000. It
also expands the duration by approximately 20 ddy® one advantage would be the
unforeseen conditions that may cause the conadidl behind schedule; cool temperatures that
cause the concrete to not be able to cure. Bd$ed the information above | would have to
recommend continuing using the cast in place coa@gstem.

13
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(CM Depth) Site Layout/Analysis

Problem:

There is limited room on site as the building footptakes up the majority of the site.
Steel lay down areas could be hard to determingramdtain. Site congestion could become an
issue as construction continues and more and mamed are on site at the same time. Not only
is the site congested but the site is in downtowrfdlk, Virginia and the areas surrounding the
site could be congested; this could make gettiigetées on time an issue and could ultimately
cause the project to fall behind schedule. Thezaakso ordinances and other requirements that
need to be followed that could make maintainingmstruction site difficult.

Goal:

The main goal of this analysis is to look into #ite plan for the current cast in place
concrete system and the alternate structural sys&m mentioned earlier. Constructability
issues with the site will be looked into, safesuiss will be addressed, and what impact the site
has on schedule will be addressed.

Steps:

The first step is to look into areas where a fidssteel lay down area may occur. Once
this is done the site plan for the steel erectem@ccur. Now the site plans can be addressed,
what could be better about them, where can thé Is¢eglaced, where do deliveries come from?
These are the things we need to think about wheelolging a site plan.

Outcome:

Since the building footprint and the property lare very close to one another see figure
3, one has to think about what options there apptmnize the size of the site. In the case o thi
project Bute Street was closed as well as the cdosithe parking lane of Granby Street. Once
the extents of the site have been determined plsitecan be made. It is now time to analyze
the site plans.

14
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This is the site plan for the existing concreteduire; it will be used while the first seven
floors are being erected. As one can see theretiswuch extra room on site. The deliveries are
made from Brambleton Avenue and will exit back t@aby Street when they are through with
their deliveries. For this particular part in t@nstruction sequence the concrete is being placed
by a pump. In this instance three to four concireteks may be on the site at a time. Typically
there will be two at the pump, one cleaning up, anel getting ready. The radius from the two
cranes can swing over roads that are being trawelgthis is something that really needs to be
taken into consideration. Now let’s look at thee $ayout for the erection of the remaining
floors.
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This site plan is for the erection of the remainilogrs of the building, it is plain to see
that the two site plans are almost identical. @hky real difference between the two is the way
the concrete is being placed. In this instancebeing placed by crane and bucket, each crane
has a three yard bucket to place concrete. Asyestioned in this process two buckets will be
used, when one of the buckets is being filled tineobucket will be going up the deck placing
the concrete and coming back down. At the mosethal be three concrete trucks on site at a

time, one leaving, one filling the buckets, and wmdting to fill the buckets. The most
economical way would to only have two trucks onglte at a time.

Now let’s look into possible lay down areas for fteuctural steel system that was
mentioned earlier in this report.
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This is the first attempt at find a steel lay doavea. The main goal of this site plan was
to keep the crane boom swing away from existingding and heavily traveled roads. For the
most part this was accomplished. A lay down aras @stablished for each crane; however there
is a section in the middle of the building thatther crane can reach. Now another problem
arises if | get a crane with a bigger swing raditsk being over traffic or an existing building.

If I move them closer together, they can’t reaahélges of the buildings. Maybe a third crane
should be added for this purpose.
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A third crane was added and the area of the Imgjithat can’t be reached is smaller yet.
Once again effort was taken to shy away from thstieg buildings and the roads. It appears

17



Granby Tower Justin Pennycoff
Norfolk Virginia Construction Management

that the only way to be able to reach every locatibthe building is to have some overlap with a
road or existing building. A fourth crane coulddmded but that wouldn’t be beneficial, cost
would increase and a lot of coordination would neekappen between the crane operators so
they don’t get in each other’'s way.

Another alternative would be to pick the steehtigff the truck and lift it into place that
way you don’t have to handle the steel more thare o his would be the case with two or even
three cranes.

Conclusions/Recommendations:

Based off the site plans mentioned previouslytliersteel structure | would have to
recommend the cranes be placed where they arbdautrent concrete system. | would also
recommend that the concrete be picked directlyhafftruck and then placed. This would
eliminate the need to tough a piece of steel ntwag bnce.
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(Mechanical Breadth) Mechanical System Analysisom@are
the Existing Four Pipe Mechanical System with goBsgd Two
Pipe System

Problem:

At the time the system was being designed a twe gygtem and the four pipe system
were being considered with the four pipe systemmaliely being chosen. This system was
chosen because it allows cold water and hot watbe tavailable for heating and cooling
throughout the year which can be beneficial becé@usaintains one’s comfort level. However
if when the system is in heating and a warm daypdo®ccur energy is wasted through the use
of the extra cooling pipes that were never used.

Goal:

The goal of this analysis is to show that a tweemgstem can maintain the same comfort
levels as a four pipe system.

Steps:

First information about how the two systems work g gathered; once this information
is obtained the two systems will be compared frocomafort standpoint. Constructability issues
of each system will be looked into. Finally costlaschedule impacts will be addressed. Then a
recommendation will be made.

Outcome:

A two pipe system is a fan coil system with twpgs, one is a supply pipe the other is a
return pipe. A four pipe system has four pipes thitled water pipes and two hot-water pipes;
once again these pipes are return and supply pipes.main disadvantage with the two pipe
system is that it is either in heating mode os ihi cooling mode. This is the big reason why a
four pipe system was chosen for the Granby TowerdOminiums, the four pipe system has hot
and cold water flowing all year long. A disadvageaf the four pipe system is it is more
complicated because it has twice as many pipels, @vid valves. This is good and all if the
temperature is constantly changing to the pointresiige system would need to either change
from heating to cooling or vice versa, but whahi temperature remains steady throughout that
particular season isn't having both hot and coltewgoing a little overboard if only one of them
is actually needed. The downfall for the two pystem is if indeed the temperature does
change, how is a level of comfort maintained f@ tésident of that space, with a typical two
pipe system it could take a day or longer to chdng® hot to cold or vice versa. Most people
will tell you to live with it, but what if you cat’ There are alternative means out there. The
following table has some comparisons between thegdgpe and two pipe systems.
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Figure 4 — taken from climatemaster’'s website

Combating Change Over Temperatures

One way to overcome this changeover is with aareat heating or cooling source. One
such system is a DOAS system; this system can gea@mough heating or cooling in the months
leading up to the changeover that simultaneousrigeahd cooling can occur with a two pipe
system.

Constructability Issues:

When it comes to construction issues the two pystem a better choice, to start with it
has half as much pipe. This allows for more roarthe plenum space, because of the
availability of more space less trade coordinattoneeded. Don’t get me wrong coordination
between the mechanical contractor, electrical eatdr, and plumbing contractor are still very
important. Coordination with the concrete contoacs important with this building since the
structure is primarily cast in place concrete.

Cost and Schedule Impacts:

Through discussion on the senior thesis messaayel bdave found that initial cost of a
two pipe system is lower than that of a four pipgtem. This is fairly obvious because there is
half as much pipe for the two pipe system, thedde twice as many coils valves for a four pipe
system which will also increase the price. Accogdio the 2004 ASHRAE Handbook-HVAC
Systems and Equipment the four pipe system hasier lefficiency and lower operating costs.
The schedule will also decrease with the two pystesn because once again there is half as
much pipe and equipment that needs to be installed.
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Summary/Conclusions

| would recommend using the two pipe system; & &#ower initial cost and can be
installed in less time. The climate control issdagng the changeover periods are minor, the
temperature change isn’t usually too dramatic arglaasily something that can be handled by
simply opening a window.
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Research — Workforce Development

Problem:

Over the years the workforce in the constructiaustry has been dwindling. People are
either leaving the workforce or they are just naeeng it. The perception that people have
about the construction industry has something taido this, whether it be the perception of the
job or the perception of the people in the indust®pme of this has to do with the shortage of
skilled laborers as well. Whatever the reasowiigtie diminishing size in the workforce, we as
and industry need to do what we can to promoteetegs and the industry well.

Goal:

The goal of this research is to pinpoint the reaseny people are not entering the
workforce and improve upon them. The goal is remtassarily to determine why people are not
entering the workforce, but actually what we cart@lohange ourselves and the industry to get
those people interested in construction.

Steps:

The first step was to determine some of the isagds why people are not entering the
workforce. Once these issues were determinedltidoak into what we could do to change
people’s minds about the industry. Once | deteeabithe issues and some possible solutions to
these issues | wanted to get some feedback on ifseses.

Outcome:

| had a meeting with Dr. Riley to discuss my reskand he mentioned to me about a
book by Brent Darnell called The People-Profit Cection How Emotional Intelligence Can
Maximize People Skills and Maximize Your Profit® | decided to look into it. It had lots of
information on how to improve yourself which intumproves the people around you. After
reading through this book | decided to talk to Gfaubler a Penn State AE Grad student about
some of the experiences he had and how they relatetiat had come to my attention after
reading through Brent’s book.

Issues:

Let's look at the reasons why people are not argehe workforce before going into
how much detail about what we need to change aheunhdustry and about ourselves. One of
the main reasons people are not entering the wadfs a negative perception they have about
the industry; other factors are involved in thisnedl. The long hours worked in the industry
have a negative effect on people. The work wesdimmetimes very hard and this can shy
people away. The physical labor that goes hardimd with the long hours and hard work that
we put in can take its toll on people. If somesaes someone doing a hard job for a prolonged
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period of time its going to make them think twideat entering that workforce when they can
do an easier job and make just as much money finoogé. This brings me to another point,
some people feel they don’t get enough pay fotdhg hours and hard work they do. Safety is
also a key issue in bringing people into the induas well as keeping people in the industry.
People are not going to want to perform a job/th#key don't feel safe. The stress that comes
with the job also takes its toll on people.

Ways to Improve:

Let’s start with safety, how do we improve safef@ne way to improve safety is by
implementing safety programs. You can’t just shat everything is safe because you have a
safety program; the program needs to be enforéeabther way to improve safety and people’s
perception is to have a good healthcare plan far gomployees/fellow workers. This makes
people feel better about coming to work, they krfosomething happens to them their families
are taken care of.

Now let’'s work on improving stress, one way taee¢ stress is to exercise whether it be
yoga, meditating, or any other form of exerciseiit help make you feel better. You can
improve your emotional intelligence, this helps ymderstand people better. It might only
make you feel better about yourself but it coulckenthose around you feel better about
themselves as well. Another way to help with stiedo do teambuilding exercises and
emphasize good communication and teamwork skillgou work well and communicate well
with those around you it will be a better enviromt® be in and to be around.

Now how do we combat the long hard hours that wekwhat take a toll on our bodies?
One way to combat this is to let people go homby ear a Friday if they have been working
hard all week. Another option would be to havempany softball or basketball league,
anything to help the people that work togethertgéinow each other. These also help to relieve
stress as well.

If we improve on these things we can make thetcoctson industry a better place for
ourselves and for anybody who is thinking aboubb&ag part of it. A lot of the things
mentioned above with more than just the things mmeatl. The company sports league could
help relieve stress, it helps establish a bettapgphere at work. All the suggestions mentioned
help to change people’s perception of what thetcoason industry is all about.

When | spoke with Craig Dubler about his expergancwanted to see if he had
experienced any of the issues mentioned abovehadanentioned some things like the
suggestions mentioned above. One thing he memtithva really stuck in my mind was that
some people would quit a job because it wasn't ey thought it would be, as if the company
didn’t really sell themselves. He also mentioned lsome of the companies in the industry
have more of a family atmosphere where other compare more of a you came here to work
So get working type of atmosphere.

The one big thing | will take from speaking withalg) is that safety is very important,
you can have best atmosphere but if the job isié people aren’t going to want to do it,
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whereas if a job is extremely hard but you feellyesafe you are more likely to do that job.
There are four important things to remember wheorbes to safety:

- training

- attitude

- having the right tool

- enforcement
These four things are required in order for a ggbedgram to work efficiently. Training, you
need the right training to do the job or you waittit right and you may hurt yourself or
someone. This wouldn’t make the industry look gobigxt is attitude, you need to have the
right attitude when performing a task. After tbatne having the right tool, you may have the
right training a good attitude but if you don't leathe right tool you aren’t going to feel safe and
neither will the people around you. Lastly is entanent, a safety program must be enforced, if
it is not enforced it won't work.

The last thing that | want to take away from mil taith Craig is that you have to take
people for who they are. Don’t treat people likelyare better than they are, it won’t get you
anywhere. You need to understand people’s persaaals, not only will this make them feel
better but it will help you feel better about yalfsand make people respect you.

Conclusion:
In conclusion there are several things we carod@ép people in the industry and to get

more people into the industry. Some companiesdyrémplement these ideas and others are
well on their way. Work on improving yourself iby want other people to respect you.
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Summary and Conclusions

The structural system analysis did not turn oatway | thought it would. | thought the
steel would be cheaper because of using smalletbersnthan the concrete, but since | couldn’t
have a beam span larger than 7°-0” there was @f Istieel members that may not have been there
otherwise. The schedule surprised me a littlebit,since | used the labor units recommended
by RS Means which might not be how you would staéf project if you had worked on a similar
project before.

The site plan analysis came out the way | thoitghtuld. | knew with the congestion
on site and around site that it would be most heia¢to pick the steel beams off the delivery
truck directly. | did not expect however that lwld need 4 cranes to be able to reach the entire
building without having a crane span over a tradetead or an existing building.

The mechanical analysis was similar to what | efguk | expected the two pipe system
to be cheaper initially and that it would reduce sichedule. | did not however expect the four
pipe system to have cheaper operating costs.ubtitsince the four pipe system had twice as
many coils and fans that it would cost more to namand operate.

The industry research was a fun experience, lyedjgetting to talk with Craig about his

experiences and | think that the information | reee will be beneficial in improving the
construction industry,
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” ‘ Gravity Column Design Take Off
I RAM Steel w110
M DataBase: Granby 0409708 15:31:15
et Al Bulding Code: IBC Steel Code: ASD Sth Ed.

Steel Grade: 50

I section

Size # Length (ft) Weight (Ibs)
033 247 75153 248245
W0Z38 45 14863 58160
W12340 4 123.0 AR57
W12H45 1 308 1371
TW0345 42 1168.5 52883
W45 51 1363.3 66799
W12H50 1 308 1528
W12H55 1 308 1632
W05 16 410.0 22043
W12H58 1 308 1779
W60 14 410.0 24554
W12H65 1 308 15959
WN6E 14 389.5 26508
W22 1 308 2208
W0 16 451.0 34683
W25 2 41.0 3237
W0ZEE 19 3998 35231

480 S8TT5E
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” “ Gravity Beam Design Takeoff
i RAM Steel w1l D
DataBase: Granby D408/08 15:31:43

” *“' A Bulding Code: IBC Steel Code: ASD 9th Ed

STEEL BEAM DESIGN TAKEOFF:

Floor Type: S1
Story Levels 1to 34
Steel Grade: 50

SIZE # LENGTH (ft) WEIGHT (Ibs)
W10K12 8 142.00 1711
W12X14 13 246 67 3492
WI12XK16 9 234.00 3750
W12XK19 37 907.00 17191
w1432 8 240.00 5300
W16326 40 1176.00 30733
W16331 2 52.00 1616
W18335 5 130.00 4556
W143038 1 26,00 991

123 69339

Total Mumber of Studs = 0

TOTAL STRUCTURE GRAVITY BEAWM TAKEOFF

Steel Grade: 50

SIZE # LENGTH (ft) WEIGHT (lbs)
W10312 272 4828.00 58157
W12314 442 8386.64 118718
W12X16 306 7956.00 127511
W12319 1258 30837.97 584487
W143022 272 2160.00 180206
W16326 1360 39984.00 1044915
W16K31 68 1768.00 54927
W18335 170 4420.00 154915
W14338 34 284.00 33690

4182 2357526

Total Mumber of Ztuds = 0
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