
 

Univ
CHE
 
PITTS

 
Rober

Adviso

versi
EVRON

SBURGH,

rt Mrosk

or: Dr. Ch

ty of 
N ANN

, PENNS

key | Con
 

himay Anu

 

 

Pittsb
NEX 

SYLVANI

nstructio

umba 

burgh

IA 

on Optio

h S
R
 
A

2

on 
 

Photo Co

Senior 
Report 
 
April 4 

2012 

ourtesy of Masser

Thesis 

 

ry Photography 
 

 Final 





 

EXECU

This final 
Annex pr
expected

Analysis 1

The Chev
suggested
productiv
commissi
also reco
discovere
the overa

 

Analysis 2

The instal
the Chev
compared
determin
helped d
well as po

 

Analysis 3

The Chev
equipmen
process w
new sche
areas wer

 

Analysis 4

The Chev
increase 
the storm
building. 
gained in

 

 

TIVE SUM

 report discu
roject.  Backg
d outcome an

1: Integration 

vron Annex d
d that the p

vity of the 
ioning, fill ou

ommended.  
ed that the im
all cost and tim

2: Re-Design/

llation and p
vron Annex. 
d to the orig
e the proble

determine the
oint out any m

3: Commission

vron Annex 
nt for the tes
was research
edule was cre
re analyzed a

4: Addition of 

vron Annex’
the efficiency

m water runo
  This analysi

n previous AE

MMARY 

usses four ana
ground resea
d the steps th

 of Tablet PC

did not utilize
roject team 
workers.  T

ut punchlists 
These progr

mplementatio
me savings fo

/Re-Sequence

hasing of the
 A re-seque

ginal plan in 
ems and chall
e most efficie
major concer

ning of Labor

 developed 
sting and ba

hed and analy
eated and com
and solutions

f a Green Roo

s roof was a
y of the build
off, the build
is also includ

E courses. 

Arc

alyses that w
arch was perf
hat were perf

’s in the Field

e any new o
implement d

Tablet PC’s 
and close ou
rams will hel
on of new an
or the Chevro

e of the Facad

e exterior ski
encing of th
this analysis
lenges faced
ent and effec
rns or proble

ratory Spaces

some comp
alancing of th
yzed to deter
mpared to th

s were develo

f 

a typical TPO
ding.  This ro
ding’s heat 

des structural

chitectural En

will be perform
formed, as w
formed to ach

d 

r unique me
different form
 are recomm
ut the project
lp increase t

nd innovative
on Annex.   

de 

in caused a n
he installation
s.  Members 
d during the i
ctive way to 
ms with the o

s 

plications wh
he systems. 
rmine the mo
he original pl
oped to help 

O roof that 
oof was chang
island effect
l and mechan

Universit

ngineering | 

med for the U
well as an exa

hieve the tec

ethods of tech
ms of techno
mended to 
t.  Applicatio
the overall p

e technology 

number of pr
n of the faça
 of the proje
installation o
sequence th

original sche

hen it came 
 Throughout

ost efficient w
lan, determin
 with this pro

did not use 
ged to a gree
t and the m
nical breadth

ty of Pittsbur

 April 4, 2012

University of
mination of t

chnical analy

hnology duri
ology in the 

help contro
ons and progr
productivity o
 in the field h

roblems duri
ade systems

ect team wer
of these syste
he exterior fa

dule. 

 time to tur
t this analysi

way to commi
ning the prob
ocess.  

 any innovat
en roofing sy

mechanical lo
hs that rely o

rgh – Chevro
Robert

2 |  2 

f Pittsburgh’s
he potential 

ysis/research

ing construct
 field to incr
ol safety, co
rams applica
of the projec
has a drastic

ing the const
s was compl
re also interv
ems.  This co
açade constru

n on the m
is, the comm
ission.  Addit
blematic area

tive solution
ystem, helpin
oads impose
n knowledge

on Annex 
t Mroskey 

 

s Chevron 
solutions, 
.   

tion.  It is 
rease the 
oordinate 
able were 
ct.  It was 
c effect on 

ruction of 
leted and 
viewed to 

omparison 
uction, as 

echanical 
missioning 
tionally, a 
as.  These 

ns to help 
ng reduce 
ed on the 
e that was 



 

 

ACKNO

 

OWLEDGEEMENTS 

 

 

 

Arc

 

 

 

chitectural En

A

 

BU

 

 

Universit

ngineering | 

ACADEMIC

Pen

Dr. Chim

URCHICK C

D

J

SP

U

My F

ty of Pittsbur

 April 4, 2012

 

 

C ACKNOW

nn State AE F

ay Anumba

T.J. Kleinos

 

CONSTRUCT

INC. 

Dave Meusc

Joe Scaramu

Amanda My

 

PECIAL THA

Jeff Stoude

Utkarsh Ghil

Family and 

rgh – Chevro
Robert

2 |  3 

WLEDGEMEN

Faculty 

a: CM Adviso

sky 

TION COM

chke 

uzzo 

yers 

HANKS 

en 

ldyal 

 Friends

 

on Annex 
t Mroskey 

 

ENTS 

or 

MPANY, 



 

 

TABLE 

Executive

Acknowle

Project Ba

Project

Existin

Local C

Client I

Project

Staffing

Technical

Problem

Backgr

Case S

Benefit

Cost Ev

Applica

Summa

Technical

Problem

Backgr

Façade

Schedu

Summa

Technical

Problem

 OF CONT

e Summary ...

edgements ...

ackground ...

t Information 

g Conditions

Conditions ....

Information ..

t Delivery Sy

g Plan ...........

l Analysis 1 –

m Identificati

round Inform

tudies ..........

ts & Savings ..

valuation ......

ations ...........

ary ................

l Analysis 2 –

m Identificati

round Inform

e Sequencing

ule Evaluation

ary ................

l Analysis 3 –

m Identificati

TENTS 

....................

....................

....................

 ...................

s ...................

....................

....................

stem ............

....................

– Integration 

ion ..............

ation ...........

....................

....................

....................

....................

....................

– Re-Design/R

ion ..............

ation ...........

g ...................

n & Impleme

....................

– Commission

ion ..............
Arc

....................

....................

....................

....................

....................

....................

....................

....................

....................

of Technolog

....................

....................

....................

....................

....................

....................

....................

Re-Sequence

....................

....................

....................

ntation .........

....................

ning of Labor

....................
chitectural En

....................

....................

....................

....................

....................

....................

....................

....................

....................

gy in the Field

....................

....................

....................

....................

....................

....................

....................

e of the Façad

....................

....................

....................

....................

....................

ratory Spaces

....................

Universit

ngineering | 

....................

....................

....................

....................

....................

....................

....................

....................

....................

d .................

....................

....................

....................

....................

....................

....................

....................

de ................

....................

....................

....................

....................

....................

s ..................

....................

ty of Pittsbur

 April 4, 2012

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

rgh – Chevro
Robert

2 |  4 

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

on Annex 
t Mroskey 

 

............ 2 

............ 3 

............ 6 

............ 6 

............ 7 

............ 8 

............ 9 

.......... 10 

.......... 11 

.......... 13 

.......... 13 

.......... 13 

.......... 14 

.......... 16 

.......... 17 

.......... 18 

.......... 19 

.......... 20 

.......... 20 

.......... 20 

.......... 21 

.......... 22 

.......... 22 

.......... 23 

.......... 23 



 

Schedu

Solutio

Summa

Technical

Problem

Backgr

Propos

Installa

Mainte

Structu

Mechan

Summa

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Reference

 

 

 

 

 

ule Evaluation

ns ................

ary ................

l Analysis 4 –

m Identificati

round Resear

sed Design ...

ation Procedu

nance ..........

ural Breadth ..

nical Breadth

ary ................

x A – Actual P

x B – Actual F

x C – Swing S

x D – New Fa

x E – New Co

x F – Actual C

x G – Propose

x H – Structur

es ................

n ..................

....................

....................

– Addition of 

ion ..............

rch ...............

....................

ure ...............

....................

....................

h ..................

....................

Phasing Visua

Façade Sched

Scaffolding Lo

çade Schedu

ommissioning

Commissionin

ed Green Ro

ral Breadth H

....................

 

Arc

....................

....................

....................

a Green Roo

....................

....................

....................

....................

....................

....................

....................

....................

al .................

dule ..............

ocations .......

ule ................

g Schedule ...

ng Schedule .

of Layout ......

Hand Calculat

....................

chitectural En

....................

....................

....................

f ..................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

tions ............

....................

Universit

ngineering | 

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

ty of Pittsbur

 April 4, 2012

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

rgh – Chevro
Robert

2 |  5 

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

on Annex 
t Mroskey 

 

.......... 23 

.......... 25 

.......... 26 

.......... 27 

.......... 27 

.......... 27 

.......... 28 

.......... 29 

.......... 30 

.......... 31 

.......... 34 

.......... 37 

.......... 38 

.......... 54 

.......... 57 

.......... 62 

.......... 66 

.......... 69 

.......... 75 

.......... 77 

.......... 98 



 

 

PROJEC

PROJEC

The Chev
The const
facility is
existing a
feet.  The
Burchick 
for this th

Included 
level con
are simila
other roo
space tha

The façad
cotta, me
wall and a

Additiona
Gold bui
environm
University

The sche
areas of t
of the pro
were dev

CT BACKG

CT INFORM

vron Annex i
truction of th
s a two phas
auditorium, a
e Chevron An
 Construction

hesis. 

 in the projec
nsist of a mai
ar to each ot

oms are also 
at houses mos

de of the buil
etal panels, lo
an aluminum

ally, the Chev
ilding will h

mental and h
y of Pittsburg

dule was the
the building 
oject was the
veloped; how

GROUND 

MATION 

s an addition
e Annex star
se project lo
as well as a t
nnex was a $
n was the Ge

ct are spaces
n lobby, com
ther and are 
scattered thr
st of the mech

lding is a com
ouvers and g

m cladded eye

vron Annex i
elp acknowl

health perfor
gh’s campus. 

e main conce
once the stud

e ongoing ch
wever, there 

Arc

n to the Unive
rted on Novem
ocated in Pit
hree story ve

$25 million d
eneral Contra

s which encom
mputer lab, a
 devoted to c
roughout the 
hanical equip

mbination of 
glazing.  Add
ebrow (Figur

is currently i
ledge the bu
rmance, as 
 

ern of this p
dents returne

hanges that w
 was no addi

Figure 1 Al

chitectural En

ersity of Pitts
mber 20, 200
ttsburgh, Pen
ertical additi

design-bid-bu
actor that was

mpass a num
auditoriums a
chemistry lab
 floor.  The fo
pment. 

a number of 
ditionally, a s
re 1) accents 

 

in pursuit of a
uilding in it
well as add

project becau
ed to class. A

were requeste
itional time a

uminum Cladde

 

Universit

ngineering | 

sburgh’s Che
09 and was co
nnsylvania t
ion above th
uild project t
s awarded th

mber of functi
and lounge a
bs and stude
ourth floor of

f systems.  So
sunshade sys
 the southwes

a LEED Gold
s attempt to

ding another

use the Univ
Another area
ed by the Un
added to the

ed Eyebrow 

ty of Pittsbur

 April 4, 2012

evron Tower 
ompleted in 
hat included

hat is approxi
that was bid 

his project, an

ions.  The firs
area.  The se
ent desk are
f the new ad

ome of these 
stem is integ
st corner of th

 

d rating.  Bein
o implement 
r LEED cert

ersity neede
a that was a ri
niversity.  Co
e schedule.  

rgh – Chevro
Robert

2 |  6 

 and Ashe au
September 2

d a renovatio
imately 35,00
 as a multi-p
nd is also the

st floor and m
econd and th
as.  A few of
dition is a m

 systems incl
grated into th
he façade. 

ng certified a
 strategies f
ified buildin

ed to turnove
isk for the co

onstant chang
Overall, the 

on Annex 
t Mroskey 

 

uditorium.  
2011.  The 
on to the 
00 square 

prime job.  
e sponsor 

mezzanine 
hird floors 
ffices and 
echanical 

lude terra 
he curtain 

as a LEED 
for better 
ng to the 

er certain 
ompletion 
ge orders 
 Chevron 



 

Annex ha
problems
2012 sem

EXISTIN

The proje
University
aerial pho

 

 

  

The new 
accessibl
material s

 

 

 

 

 

 

 

ad several p
s are expecte

mester.  

NG CONDI

ect is located
y of Pittsburg
otograph bel

addition is p
le from both 
storage and l

Figure

roblematic f
ed to be sol

TIONS 

d in Oakland
gh’s main ca
low.  The Che

laced on top
the Chevron
locating an on

e 2 Bird’s Eye Vi

Arc

features that 
ved through

d, Pennsylvan
ampus is loca
evron Annex 

 the western 
n Tower and t
n-site office. 

iew of the Chevr

chitectural En

 were previo
hout the analy

nia; which is
ated.  The sit
 is outlined in

 section of bu
the Ashe Aud
 

ron Annex and a

Universit

ngineering | 

ously identifi
ysis of four t

s large neigh
te and surrou
n RED. 

uilding abov
ditorium.  Th

adjacent structur

ty of Pittsbur

 April 4, 2012

ied in Techn
technical are

hborhood in 
unding build

ve the Ashe A
e compact si

res prior to cons

rgh – Chevro
Robert

2 |  7 

nical Report 3
eas during th

 Pittsburgh w
dings are sho

 

Auditorium an
ite made it di

struction 

on Annex 
t Mroskey 

 

3.  These 
he Spring 

where the 
own in the 

nd will be 
ifficult for 



 

 

LOCAL 

The Chev
on a site
Parkman 

Due to th
need wer
and was l
small trai
Contracto
of the pro

Limited p

The follow

RED: Pro

BLUE: Fie

GREEN: 

 

 

 

CONDITIO

vron Annex is
e located in 
 Avenue and 

he fact that th
re hard to co
located appr
ilers and one
or and the Lig
oject. 

parking was a

wing figure d

oject Site 

eld Offices &

 Lay-down/St

ONS 

s located at 2
the corner o

 University D

he project site
ome by.  A si
roximately a 
e larger doub
ghting Contra

available at th

displays the lo

& Limited Park

torage Areas

Arc

219 Parkman 
of The Unive
rive. 

e was locate
ite office was
 quarter mile

ble-wide trail
actor.  The la

his site-office

ocations of th

king 

s 

Figure 3 Ove

chitectural En

 Avenue in O
ersity of Pitt

d in a dense
s needed for 
e west of the 
er.  The two 

arger double

e.   

he site, office

erhead View of 

 

Universit

ngineering | 

Oakland, Penn
tsburgh’s ma

ely populated
r the multiple
 site.  The sit
 smaller traile
-wide trailer 

e, and lay-dow

 Project Area 

ty of Pittsbur

 April 4, 2012

nsylvania.  T
ain campus 

d area, parki
e primes invo
te office com
ers were occ
 was for the C

wn areas. 

rgh – Chevro
Robert

2 |  8 

The building i
at the inters

ing and other
olved with th

mplex consist
cupied by the
Construction 

 

on Annex 
t Mroskey 

 

is located 
section of 

r areas of 
he project 
ted of two 
e General 
 Manager 



 

 

CLIENT

The Unive
owner of 
institution
areas ran
comprise
Oakland, 
Pennsylva
academic
The mos
Learning.
in the wor

Enrollme
accounts 
institution
Over 13,5

Although 
Departme
extremely
products.
research 
heterocyc

In additio
Managem
Departme
Klimchoc

 

 INFORMA

ersity of Pitts
f the project.
n that is high
nging from p
ed of five ca
 with the o
ania.  The O
c, research a
st notable o
.  This buildi
rld, at an asto

nt at the Univ
 for roughly
ns of higher
500 faculty an

 The Univers
ent is the m
y notable pro
.  The space
 interests of
clic chemistr

on to the Un
ment Departm
ent is the ma

ck as two main

ATION 

sburgh, comm
.  The Unive
hly recogniz

philosophy to
ampuses.  Th
other campu
Oakland cam

and administr
of all the bu
ng is one of 
onishing 42-s

versity is mo
y five percen
r education 
nd staff memb

sity of Pittsb
main tenant o

ofessor with m
e will be fitte
f the tenant 
y, combinato

niversity and 
ment is ano

ain represent
n representa

 

Arc

monly referre
ersity of Pitts
zed in a num
o dentistry.  
he main cam
uses located
mpus has ov
rative buildi
uildings is 
the tallest ac

stories and 53

re than 35,00
nt of all stud
in the state 
bers assist an

burgh is the 
of the space.
multiple awa
ed for the d
include the 

orial, medicin

 their Chemi
other party 
tative for the

atives for the 

chitectural En

ed to as Pitt, 
burgh is a p

mber of acad
 The Univers

mpus is locat
 around we
ver one hun
ngs located 
the Cathedr

cademic buil
35 feet tall. 

00 students, w
dents enrolle
 of Pennsylv
nd support th

outright own
.   The depa

ards and pub
department’s 
 total synthe
nal and comp

istry Departm
involved in

e University a
department. 

Universit

ngineering | 

 is the 
public 
demic 
sity is 
ted in 
estern 
ndred 
on it.  

ral of 
ldings 

which 
ed in 
vania.  
he needs of th

ner of the pr
artment is le
lications invo
 synthetic ch
esis of natur
putational che

ment, The U
n the proje
and is led by
   

ty of Pittsbur

 April 4, 2012

he University

roject, the U
ed by Dr. P
olved with th
hemistry res
ral products
emistry. 

University of 
ct.  The Fa

y Chris Niem

rgh – Chevro
Robert

2 |  9 

y.   

University’s C
eter Wipf, w

he chemistry 
search progr
, organomet

Pittsburgh’s 
acilities Man

mann along w

on Annex 
t Mroskey 

 

Chemistry 
who is an 
of natural 

ram.  The 
tallic and 

 Facilities 
nagement 

with David 



Fig

 

 

PROJEC

The Univ
Chevron 
competiti
primes a
University
held a co
below. 

General 
Burchick 

CM 
Mascaro Co

Roofing 
String

Glazing 
Southwest

G

gure 4 Project D

CT DELIVER

ersity of Pitt
Annex proje

ively bid and
nd their sub
y chose to hi

ost plus a fee

 Contractor
Construction

 Agent
onstruction, Co.

 Contractor
gert, Inc.

 Contractor
t Aluminum & 

Glass

Other S

Delivery Method

RY SYSTEM

sburgh used
ect.  The Univ
d was each a

bcontractors 
ire a CM Ag
 contract wit

Subs

d 

 

Arch

M 

d a Design-Bi
versity broke
awarded as a
were also lu

gent.  Mascar
th the owner

Ow
Univers

hitectural Eng

id-Build with
e the project
a lump sum c
ump sum con
ro Constructi
. The organiz

wner
ity of Pitt

C

Lu

Universit

gineering | A

h CM Agency
t into eight b
contract.  Co
ntracts.  Due
ion was the C
zational char

Cont

Cost Plus Fe

ump Sum

ty of Pittsbur

April 4, 2012 

y project de
bid packages
ontracts held
e to the proj
CM Agent th
rt for the Che

Plumb
Contra
SSM Ind

Fire Supp
Contra

Alliance Fire

HVAC Con
SSM Ind

Electr
Contra

Lighthouse

Archi
Wilson Ar

tract Type

ee

rgh – Chevro
Robert

|  10 

livery metho
s.  Each pack

d between ea
ject’s comple

hat Pitt hired 
evron Annex

bing 
actor

dustries

pression 
actor

e Protection

ntractor
dustries

rical 
actor
e Electric

itect
rchitects

es

 

on Annex 
t Mroskey 

 

od for the 
kage was 

ach of the 
exity, the 
 and they 

x is shown 



 

 

STAFFIN

Burchick 
job was c

Typically
does this
project.  
project m
Konesky,
Burchick’
informatio

On-site, K
also in ch
various tr
keep in to
be comp
Annex. 

 

 

NG PLAN 

 organized th
complex, Burc

y, for most of
s by staying 

For the Che
manager.  Da
 kept him u
’s chief estim
on that perta

Keith Konesk
harge of four
radesmen th
ouch with Da
leted.  The d

heir staff for t
chick assigne

f Burchick’s p
 in constant 

evron Annex,
ave spent m
updated on 
mator, Joe Sc
ined to the b

ky is in charg
r foremen tha
at Burchick e
ave and Keith
diagram belo

 

Arch

this project s
ed more fore

projects, Joe 
contact with

, Burchick as
most of his ti

the daily tas
caramuzzo, f
idding of the

ge of coordin
at help him k
employs. Bot
h to keep tra
ow outlines 

hitectural Eng

similar to mo
eman than usu

 Burchick ov
h the project
ssigned Dave
me in the o
sks that wer
for any ques
e project. 

nating all of 
keep track of
th, Burchick’

ack of any ac
the staffing p

Universit

gineering | A

ost of their ot
ual to this pro

verlooks the 
t manager th
e Meuschke 

office; while 
re being pe
stions regard

the contracto
f the daily ac
’s accountant
ccounting or 
plan that Bur

ty of Pittsbur

April 4, 2012 

ther projects
oject.   

entire proce
hat is assign
 to take on t
the on-site s

erformed.  D
ding change 

ors involved
ctivities that 
t and admini
 administrativ
rchick optim

rgh – Chevro
Robert

|  11 

s.  However, 

ess of the pro
ned to the re
the responsib
superintende

Dave also re
 order costs

d in the proje
are performe
istrative assi
ve duties tha

mized for the 

on Annex 
t Mroskey 

 

since this 

oject.  He 
espective 
bilities of 
ent, Keith 

eferred to 
s and any 

ect.  He is 
ed by the 
stant also 

at need to 
 Chevron 



 

 

Fore
John W

A
Hea

Figure 5 B

eman
Walker

ccounting
ather Sabala

Bu

Burchick Staffing

Forem
Bill Mro

urchic

g Plan 

 

Arch

Presid
Joe Bur

Project M
Dave Meu

Superinte
Keith Kon

man
oskey

ck Sta

hitectural Eng

dent
rchick

Manager
uschke

endent
nesky

Forem
Ray Bow

affing

Universit

gineering | A

man
wser

Ad

A

g Plan

ty of Pittsbur

April 4, 2012 

Ch
Jo

Forema
Bob Mros

dministrativ
Assistant

Amanda Myer

n

rgh – Chevro
Robert

|  12 

hief Estimat
oe Scaramuzz

an
skey

ve 

rs

on Annex 
t Mroskey 

 

or
zo

 



 

 

TECHN

 

PROBLE

The Chev
was a co
which ma
considera
have bee
also a lac
of new an

Due to th
idea that
suggestio

 B
 C
 Be
 C
 A
 Su

 

BACKGR

As techno
pressure 
Upon com
Burchick 
implemen

This poin
describe 
Take Off 
briefly fo
Tablets p
inspectio
phones a
to leap fo

In order 
analyzed

NICAL ANA

EM IDENTI

vron Annex d
ncern during

ade it difficult
able amount 

en utilized be
ck of commun
nd innovative

he potential b
t should be 
on, a detailed

ackground In
Case Studies 

enefits & Sav
Cost Evaluatio
Applications 

ummary 

ROUND IN

ology is bec
 of integratin
mpletion, it 
 Constructio
nting technol

nt can be rei
 the populari
in Construct

ocuses on two
provided thes
ns, arrange l
nd laptops; s
rward. 

to gain a be
.  The first 

ALYSIS 1 –

FICATION

did not utilize
g the project
t for the supe
 of time that 
etter, thus inc
nication amon
e technology 

benefits that a
addressed o

d study was p

nformation 

vings 
on 

NFORMATIO

oming more 
ng new techno

was determ
on and the 
logy in the fie

inforced by r
ity and effec
tion describe
o companies
se users new
logistics and
some believe

etter unders
reference u

Arch

– INTEGRA

N 

e any new or
t because th

erintendents 
was wasted 
creasing the 
ngst the proje
in the field. 

are possible 
on this proj

performed.  T

ON 

 popular in t
ologies; and 

mined that th
other contr

eld.   

reviewing an
tiveness of ta
es the recent
 and how the

w ways to sp
d manage.  A
e that they m

tanding of th
sed for this 

hitectural Eng

ATION OF

r unique met
he field office

to keep track
walking betw
 quality cont
ect team, wh

 with the imp
ect.  To pro

This study inc

the construct
 whether or n
e Chevron A
actors to ge

n article from
ablet PCs in 
t attractivene
ey each use 
eed up comm

Although, it is
may be one of

he technolog
 analysis wa

Universit

gineering | A

F TECHNO

thods of tech
e was locate
k of their doc
ween the site
trol and supe
hich could be

plementation
operly deter
cludes the fol

tion industry
not it is going
Annex would
et their foo

m Engineerin
 the construc
ess iPads hav
the tablet to
munication, 
s believed th
f the enablin

gy currently 
as a book ti

ty of Pittsbur

April 4, 2012 

OLOGY IN

hnology duri
ed a quarter 
cuments.  Ad
e and field o
ervision of th
e resolved wi

n of technolog
rmine if this
llowing: 

y, each comp
g to significa
d have been

ot in the tec

ng News-Rec
ction industry
ve been rec

o maximize th
obtain client

hat tablet PC
ng devices th

 available, a
itled Applica

rgh – Chevro
Robert

|  13 

N THE FIE

ing construct
mile west of
ditionally, th
ffice.  This ti

he project.  T
ith the implem

gy in the fiel
s idea is an 

pany is faced
ntly affect the
n a great pr
chnological 

cord (ENR) t
y.  The articl
eiving in the
heir company
t approvals, 
s will not rep

hat allows the

a few resour
ation of Mob

on Annex 
t Mroskey 

 

LD 

tion.  This 
f the site; 

here was a 
ime could 
There was 
mentation 

ld, it is an 
 effective 

d with the 
e project.  
roject for 
door by 

that helps 
le Tablets 
e field.  It 
y’s goals.  
complete 
place cell 
e industry 

rces were 
bile IT in 



 

Construct
in the co
benefits a
Througho
the contr
reduce th

 

 

CASE ST

In order 
projects w
can be de
seemed t
Systems i
summariz

Case St

The first 
company
Balfour Be
(ROI) of 

tion (Bowden
nstruction in
and drawbac

out this book
ibuting facto

he conflicting

TUDIES 

to adequate
where the ite
etermined th
to be one of 
included mu
zed below. 

tudy 1 

case study t
y-wide, phase
eatty decided
the software

n, 2005).  This
ndustry.  Add
cks associate
, Bowden tou

ors (Figure 6
g information 

ely evaluate 
em of interes
rough a varie
 the most wi

ultiple case s

hat was revi
ed use of Vel
d to pilot Vel

e.  It was fou

Insuff
Inappr
or Con

Inform
65

Fig

Arch

s book provi
ditionally, th
ed with each
uches on the 
).  From this
 throughout a

a piece of e
st was used.  
ety of case st
idely used p
studies on th

iewed dealt w
la Systems so
la’s field man
und that the

ficient, 
ropriate 
nflicting 
mation
5%

gure 6 Contribut

hitectural Eng

des a full ana
is book uses
h of the diffe
recurring pr

s figure, it is
a jobsite.   

equipment o
 The problem
tudies.  While

programs in t
heir website 

with Balfour 
oftware and i
nagement sof
re was a re

Weath
8%

ting Factors to C

Universit

gineering | A

alysis of the u
s helpful tab
erent forms 
roblems asso
s obvious tha

or software, i
ms and soluti
e researchin
the industry.
addressing t

 Beatty Cons
iPads for ons
ftware and d
duction of g

her

Human E
17%

Contractor Rewo

ty of Pittsbur

April 4, 2012 

use and appl
bles that give

of technolog
ociated with c
at something

it is essentia
ions develop

ng various pro
.  After furth
the use of th

struction dec
site project m
determine the
general cond

Error
%

Ma
F

Po
Workm

5%

ork 

rgh – Chevro
Robert

|  14 

ications of te
e a breakdow
gy that are p
contractor re

g needs to be

 

al to review 
ped by the te
ograms, Vela
er investigat

heir products

ciding to imp
management.
e return on in
ditions and o

aterials 
Failure

5%

oor 
manship
%

on Annex 
t Mroskey 

 

echnology 
wn of the 

proposed.  
ework and 
e done to 

 previous 
echnology 
a Systems 
tion, Vela 
s and are 

plement a 
  Initially, 

nvestment 
overhead, 



 

resulting 
was due t

Using iPa
ease-of-u
with Otter
jobsite.   

The cons
Systems. 
issue cre
features a

This case
will not b

 

Case St

The secon
to increa
Massachu
communi
of time it
participat
less focus

After rese
combinat
features w
lightweig

After imp
developin
found and
output, re

Overall, i
in the foll

 Pe
 Pr
 R
 C

 

 

 in a ROI of m
to the real-tim

ads to suppor
use of iPads m
rbox Defend

struction indu
  This app inc

eation/sign o
are available

 study also g
e covered.  F

tudy 2 

nd case study
ase their effic
usetts.  This 
ication from t
t took to cap
ting parties; 
s on the pape

earching mul
tion of handw
were describ

ght design an

plementation
ng meeting m
d the superin
eports and do

it was determ
lowing areas 

ersonnel Pro
roject Accele
isk Reduction

Cost of Quality

more than 300
me access to 

rt the Vela M
make them an
der Series cas

ustry’s first 
cludes a docu
off for trackin
 with or witho

goes into deta
For more info

y that was an
ciency.  Suff
 project was
the field back
pture field n
 co-founder 

erwork and m

ltiple tablet P
writing and th
bed, with the 
nd affordable 

n, the end r
minutes in ha
ntendent was
ocuments are

mined that co
 (Vela System

oductivity 
eration 
n 
y 

Arch

0%.  An incre
the quality an

Mobile system
n essential el
ses also make

“all in one”
ument library
ng any issue
out an Intern

ail on cloud c
ormation, ple

nalyzed focus
folk Construc
s a luxurious
k to the arch
notes on-site
and construc

more focus on

PCs, Vela ch
he ability to m
 main focus b
 price.   

esult was th
alf.  Additiona
s able to rep
e also superio

ompanies usi
ms, 2012): 

hitectural Eng

ease in efficie
nd safety asp

m was also s
lement for co
es the tablets

 iPad constr
y, checklists 
es while wal
et connection

computing an
ease visit Vela

es on the use
ction was hi
s hotel that 
itects and de
, type the d
ction manag

n the actual p

ose Motion C
mark up plan
being placed

hat Suffolk’s 
ally, during a
ort the probl
or to the ones

ing Vela con

Universit

gineering | A

ency and red
pects of their 

uggested.  T
onstruction m
s able to with

ruction appl
 for QA/QC, 
lking in the 
n.   

nd BIM, whic
a Systems’ w

e of Vela Soft
ired to const
required ve

esigners.  Aft
data at the o
ger, Adam Om
project.   

Computing sl
ns with a pen.
d on the blen

superintend
a project wal
lem in real ti
s Suffolk was 

nfigured Moti

ty of Pittsbur

April 4, 2012 

duced risk wa
 performance

The low cost,
management.
hstand the ro

ication is als
 Safety and C
 field.  Inter

ch are not an 
website: www

tware on a Su
truct the Lib
ery detailed 
ter being frus
office and th
mansky, felt 

late tablet PC
.  Several of M

nd of its perfo

dent was abl
lk through, se
ime.  The qu
 using before

ion tablets se

rgh – Chevro
Robert

|  15 

as also evide
e.   

, long battery
.  Protecting 

ough conditio

so provided
Commissionin
restingly, all

 area of this s
w.velasystems

uffolk Constru
berty Hotel i
 and time-co
strated by th
en distribute
 that there s

Cs to help su
Motion tablet
ormance, rug

le to cut his
everal proble
uality of the e
e.   

ee exponenti

on Annex 
t Mroskey 

 

ent, which 

y life and 
 the iPads 
ons on the 

d by Vela 
ng and an 
l of these 

study and 
s.com . 

uction job 
n Boston, 
onsuming 

he amount 
e it to all 
should be 

upport the 
t’s unique 

ggedness, 

s time of 
ems were 
electronic 

ial results 



 

Case St

A third c
multi-face
employ V
Commiss
tested.  A
specific 
commissi

With the 
relatively
the scree
automatic
using Vel
assist in th

An examp
instance, 
window.  
image.  A
column li

Overall, t
variety o
involved.

 

BENEFI

After revi
discovere
paper-ba
using tec
informatio
the accur

For exam
alter their
directly in
informatio

Reducing
superinte
foreman u
that the s
adds up t

tudy 3 

ase study re
eted constru
Vela Systems
sioning track
A handover d

equipment. 
ioning proce

 use of Vela
y obsolete.  F
en in their o
cally convert
la Systems.  
he overall or

ple of how e
 if a few wind
 The photo co

Also, it could 
nes were. 

this case stud
of tasks that 

 

TS & SAVIN

iewing case s
ed that the u
ased docume
hnology in th
on between t

racy of the inf

mple, many su
r accuracy.  I
nto the system
on, while cre

g the number
endent make
usually make
superintende
o three hours

eviewed on V
ction compa
s’ commissio
s systems an
ocument set 
 This set i
ss (Vela Syst

a Systems’ m
Field personn
wn handwrit

ts to electron
 Using a Tab
rientation with

easy it is to r
dows were n
ould then be
be indicated

dy reinforces 
can be perf

NGS 

studies on th
use of techno
ntation.  Dec
he field.  Thi
the field and 
formation.   

uperintenden
Instead of wa
m while obse

eating a more

r of trips bet
es an averag
es at least two
ent spends an
s and fifty mi

Arch

Vela Systems
any, expandin
oning modul
nd equipmen
 is also create
s then deliv
ems, 2012).  

mobile field 
nel can use a
ting; which t
nic text.  Com
blet PC to vie
hin the field.

report proble
not operating 
e downloaded
d directly on t

 the importan
formed using

he application
ology in the 
creasing the 
is is accompl
 office.  Getti

nts wait until 
aiting until the
erving the wo
e efficient inte

tween the sit
ge of five tri
o, with each 
n additional 
inutes a day t

hitectural Eng

s’ website in
ng their use
le on Harvar
nt as they are
ed by electro
vered to the

software, th
a Tablet PC to
the tablet di
mmunication
ew drawings
   

ems in the fie
 properly du

d into the sys
the plans whi

nce of using t
g Vela Syste

ns of mobile 
field will elim
possibility o
lished by red
ing the inform

 the end of th
e end of the d
ork being pe
ernal history 

te and field o
ips per day 
 trip taking a
three hours 

the superinte

Universit

gineering | A

nvolves Bond
e of Vela Sys
rd University
e delivered, 
onically tying
e owner, sp

he paper sid
o view drawi
isplays as pe

n of punchlist
s, instead of 

eld was also
uring inspect
stem and note
ich window d

technology in
ems software

 technology i
minate many
f human erro
ducing the p
mation direct

he day to rec
day, superin

erformed.  Th
 for the estim

office can sa
 between th

approximatel
 a day in the
endent is not 

ty of Pittsbur

April 4, 2012 

d Brothers, a 
stems.  Bond
y’s Northwes
 installed, re
g all relevant
peeding up 

de of the co
ings, as well 
en strokes, h
t items were
a bunch of 1

o provided in
tion; a photo 
es could be w
does not wor

n the field.  A
e and the tim

in the constru
y of the prob
or is an adva

paper-trail inv
tly from the f

cord their wo
ntendents can
his can increa
mating depart

ave a lot of t
he site and f
ly ten minute
e trailer, awa
 on-site supe

rgh – Chevro
Robert

|  16 

 Massachuse
d Brothers de
st Lab proje

eadied for te
t documentat
 the deliver

onstruction p
 as writing d
highlighter m

e also improv
11 x 17 draw

n this case st
 could be tak
written direc

rk and show w

Also, it shows
me and cost

uction indust
blems associ
antage associ
volved in tra
field can also

ork reports; w
n enter the inf
ase the accur
tment.     

ime and mon
field office, w
es.  It is also e
ay from the s
rvising.  Like

on Annex 
t Mroskey 

 

etts-based 
ecided to 

ect.  Vela 
sting and 
tion to the 
ry of the 

process is 
irectly on 
marks, or 
ved while 

wings, can 

tudy.  For 
ken of the 
ctly on the 
where the 

s the wide 
s savings 

try, it was 
iated with 
iated with 
ansferring 
o increase 

which can 
formation 
acy of the 

ney.  The 
while the 
estimated 
site.  This 
ewise, the 



 

foremen 
spend at 
workers. 

Without 
approxim
project m
minimize

 

COST E

When ana
significan
associate
provided
to note th
the misce

Sup

A

Proj

 

Additiona
Annex, a 
determin
OtterBox 
on the job

The main
Systems s
associate
$11,064. 
project.  T
$1,500 to 
Annex are

 

 

spend an ho
the field offic
  This can inc

technology, 
mately an hou
manager spen

d if the field 

EVALUATIO

alyzing the c
nt advantage
d with the la

d by Burchick
hat the super
ellaneous com

Worker 

perintendent

Foreman 

Accountant 

ject Manage

ally, in order
 short evalua
ed that the c
 protective c
bsite. 

n costs assoc
software.  Ve
d with purch
 This include
The training 
 help train th
e shown belo

our a day aw
ce increases 
crease worke

 time is als
ur a day trans
nds an hour a
reports and q

ON 

costs incurred
e is found.  
ack of techno
k Construction
intendent an

mpany and un

t $    

$    

$    

er $    

r to assess th
ation of the p
cost of an iPa
ase would co

ciated with im
ela’s software
hasing Vela f
es the use of
 associated w
he end users
ow (Table 2).

Table

Arch

way from the
the amount o
r productivit

so wasted w
sferring the w
a day confirm
quantities of 

d and potent
To support 
logy in the fi
n, while the d

nd foreman ra
nion burden 

Rate 

        54.03 

        48.80 

        25.00 

        50.00 

 

he costs invol
proposed tec
ad with a wa
ost $70 each 

mplementing
e prices are b
for a project 
f the softwar

with learning
.  The total c
 

e 1 Costs Associ

hitectural Eng

e site.  By de
of time they a
y, as well as 

within the c
work reports
ming invoice
materials are

tial savings a
this informa

ield can be fo
durations we
ates have a m
 costs. 

Unit Hour

$/hr 3

$/hr 1

$/hr 1

$/hr 1

 

lved with add
chnologies w
arranty and c
and would h

g technology 
based on the 

$10 to $29 m
re, as well as
 this software

costs associat

iated without Te

Universit

gineering | A

ecreasing th
are available 
 increasing th

company’s 
s from a faxe
es and materi
e recorded d

associated wi
ation, a com
found below 
re observed 

multiplier of 

rs/Day 
Pr

D

3.83 4

1.00 4

1.00 4

1.00 4

 

ding a new f
was performe
camera will c

help protect t

 on the Chev
 individual pr
million and a 
s online supp
e costs $1,00
ted with usin

echnology in the

ty of Pittsbur

April 4, 2012 

e amount of 
 to supervise
he overall qu

office.  The
ed copy to the
ial quantities

directly on sit

ith using tech
mplete analys

(Table 1).  T
 while on-site
1.6 applied t

roject 
Days 

To
Ho

486 1,86

486 486

486 486

486 486

 
3,32

form of techn
ed.  From Ap
cost roughly
the iPad from

vron Annex 
roject size an
 duration of 
port for the 

00 for the set 
ng iPads and 

e Field 

rgh – Chevro
Robert

|  17 

f time the su
e the project a
uality of the p

e accountan
e computer, 
s.  These time
te.   

hnology in th
sis of the lab
These unit pri
e.  Also, it is i
to them to ac

otal 
ours 

Tot

63.00 $  10

6.00 $    2

6.00 $    1

6.00 $    2

21.00 $ 16

nology to the
pple’s websi

y $937 each. 
m the rough c

consisted of
nd duration.  
24 months w
entire durati
 up; and an a
 Vela for the

on Annex 
t Mroskey 

 

upervisors 
and assist 

project. 

nt spends 
 while the 
es can be 

he field, a 
bor costs 
ices were 
important 
ccount for 

tal Cost 

00,661.62 

23,716.80 

12,150.00 

24,300.00 

60,828.42 

e Chevron 
ite, it was 
  Also, an 
conditions 

f the Vela 
 The costs 

would cost 
ion of the 
additional 

e Chevron 



 

 

 

T

iPad w

Comparin
$144,243.
Annex wo

 

 

APPLIC

There we
technolog
the amou
amount o
increasin

Another p
the exten
Manager 
punchlist 
of the co
punchlist
punchlist

Safety wa
concerns 
using a s

echnology

w/ warranty
OtterBox C
Vela Syst
Vela Train

Total

ng the costs 
.42 was foun
ould have be

ATIONS 

ere a lot of 
gy in the fiel
unt of time the
of time each
g the overall

problem that 
nsive amount
 was the lack
 were still inc

ontractors di
s on the Ch
s would have

as also a hug
 were repeat

safety inspec

y Type 

y & camer
Case 
ems 
ning 

l 

without tech
d (Table 3). 
en a good jo

Poten

Cos

 opportunitie
d.   To begin
e superinten

h supervisor 
l quality of th

 could have b
t of time it t
k of commun
complete six
id not know 
hevron Anne
e been compl

ge concern o
tedly brough

ction software

Arch

 C

ra  $      
 $      
 $   1
 $     2

hnology to the
 This is an o
b to use tech

ntial Savings

ts without T

Technology

Potential Sa

es that the C
n, the overal

ndents and fo
 spends at 
e project. 

been preven
ook to comp

nication durin
x months afte
 what items 
ex, the com
leted in an ap

on the projec
ht up in meet
e, provided 

Table 2 Estima

Table

hitectural Eng

Cost  

   937.00  
     70.00  
1,064.00  
2,500.00  

  

 

e costs of im
obvious adva
hnology in the

s Associated 
in the Field 

echnology 

y Costs 

avings 

Chevron An
ll quality of th

oremen were 
the job wou

nted with the 
plete the pun
ng the first p
r the phase w
 were still o

mmunication 
ppropriate am

ct and could
ing, but were
by Vela, the

ated Technology

e 3 Potential Sav

Universit

gineering | A

  Qua

 3
 3
 1
  1

  

mplementing 
antage and su
e field.   

d with Techn
 

$ 160,8

$   16,58

$ 144,2

nnex would 
he project w
 away from t

uld increase 

use of techno
nchlists.  A m
phase’s punc
was complete
open.  By us

delays wou
mount of time

d have utilize
e slowly reso
e amount of 

y Costs 

vings 

ty of Pittsbur

April 4, 2012 

antity 

.00  $

.00  $

.00  $

.00  $

   $

technology, 
upports the i

nology 

28.42 

85.00 

43.42 

have benefi
would have in
the project si
 worker pro

ology in the f
main concer

chlist.  Items 
ed.  This was
sing technol

uld have be
e. 

ed technolog
olved by the 
 risk on the 

rgh – Chevro
Robert

|  18 

Total Cos

$      2,811.0
$         210.0
$    11,064.0
$      2,500.0
$    16,585.

 a potential s
idea that the

itted from th
ncreased by 
ite.  By incre
oductivity, as

field would h
rn of the Con

from the firs
s partly beca
logy to com
en reduced 

gy in the field
 offending pa
job could ha

on Annex 
t Mroskey 

 

st 

00  
00  
00  
00  
00  

savings of 
 Chevron 

he use of 
 reducing 

easing the 
s well as 

have been 
nstruction 
st phase’s 
use many 

mplete the 
 and the 

d.  Safety 
arties.  By 
ave been 



 

reduced. 
more effic

The comm
help of te
equipmen
status.  Al
owner in 
the multip

 

SUMMA

It is recom
software 
foremen, 
shoulder 

In order t
program 
will inclu
technolog
program,
future pro

 

  Also, the ma
cient manner

missioning pr
echnology.  
nt, enabling 
lso, the comm
 an electroni
ple documen

ARY 

mmended th
includes Ve
 should be g
 strap, which 

to reduce the
 by Vela’s Se
ude web-bas
gy.  This wil
, as well as h
ojects.   

ain safety co
r.   

rocess for the
Reports are 
the commiss

missioning in
ic form.  This

nts related to 

hat Burchick C
ela Web, Ve
given an iPa
 will increase

e difficulty rel
ervice and Su
sed group s
ll benefit eve
help them in 

 

Arch

ncerns of the

e Chevron An
 completed 
sioning agen
nformation an
s reduces the
 the commiss

Construction
la Mobile an

ad.  Each iPa
e the durabili

lated to the le
upport Team
sessions targ
eryone withi
the long run

hitectural Eng

e project team

nnex would h
by the softw

nts and other 
nd linked doc
e time waste
sioning proce

n purchase V
nd Vela Rep
ad will inclu
ity and mobil

earning curv
m will be held
geted to help
in the compa

n by saving th

Universit

gineering | A

m could have

have also bee
ware, showin
r responsible
cuments can 

ed by various
ess. 

Vela Systems 
ports.  Also, 
ude an Otter
lity of the iPa

ves associate
d at Burchick
p the end u
any and will
he company 

ty of Pittsbur

April 4, 2012 

e been recor

en a more sm
ng the statuse
e parties to b
 be created a
s parties coll

 software for
 each super
box Defende

ad.   

d with the ne
k’s office.  Th
users learn 
l enable Bur
 a significant

rgh – Chevro
Robert

|  19 

ded and reso

mooth proces
es of all sys

better manag
and turned ov
lecting and c

r future proje
intendent, an
er Series ca

ew software, 
hese training
the various 

rchick to lea
t amount of m

on Annex 
t Mroskey 

 

olved in a 

ss with the 
tems and 

ge project 
ver to the 

compiling 

ects.  This 
nd select 
se with a 

a training 
g sessions 
 forms of 
arn Vela’s 
money on 



 

 

TECHN

 

PROBLE

The insta
Chevron 
difficultie
addition, 
installatio

Phasing 
scaffoldin
related to
number o

Additiona
consumed
structural
pushing b

Re-seque
the façad
the follow

 B
 Fa
 Sc
 Su

 

BACKGR

To effect
performe
project p
manager,

• Th
te

• E
(p

• Th

NICAL ANA

EM IDENTI

allation of th
Annex.  Be

es were enco
 the interdep
on.     

and sequen
ng systems w
o space and 
of scope mee

ally, construc
d much of th
l studs, and 
back the start

encing the faç
de systems.  T
wing: 

ackground In
açade Seque
chedule Eval
ummary 

ROUND IN

tively analyz
ed was done
progress pho
, a number of

his was Burc
erra cotta 
nsuring that 
panels, clips,
here was a la

ALYSIS 2 –

FICATION

he exterior fa
cause the ro
ountered wh
pendencies 

cing of the 
were used to
staging.  Co

etings and pla

cting the arc
he schedule
the finishing
t dates for the

çade will hel
To properly s

nformation 
encing 
luation & Imp

NFORMATIO

ze the probl
.  This analy
otos and stu
f difficulties a

hick’s first at

the order wa
 rails, gasket

ack of flow ar

Arch

– RE-DESI

N 

acade cause
oofing and c
hen figuring 
of each of t

 façade was
o install the 

ountless move
anning sessio

chitectural e
 and manpo

g and waterp
e façade syst

lp decrease 
support this i

plementation 

ON 

lems associa
ysis consisted
dying the o
and obstacles

ttempt at a la

as placed pro
ts, tile pieces

round the bui

hitectural Eng

GN/RE-SE

ed a number
curtainwall c
 out which i
the façade s

s another pr
different faç

es of the sca
ons. 

yebrow loca
ower.  This f
proofing of t
tems. 

the confusio
idea, a detai

  

ated with th
d of multiple
riginal sche
s were broug

arge metal pa

operly with a
s/sizes, flashi
ilding with th

Universit

gineering | A

EQUENCE

r of problem
contractors w
items were 

systems crea

roblem enco
çade system
affolding swin

ated on the 
feature was 
this item hel

on and conge
iled study wa

he façade, a
e interviews 
dule.  Withi

ght up.  These

anel project 

dequate qua
ing) 

he different sy

ty of Pittsbur

April 4, 2012 

E OF THE F

ms during th
were separat
owned by w

ated confusio

ountered.  A
ms, which cre

ngs were ma

southwest co
built and at

ld up other t

estion related
as performed

a complete a
 with the pro
in the interv
e challenges

 and their firs

antities of the 

ystems 

rgh – Chevro
Robert

|  20 

FAÇADE 

he constructio
te prime co
which contra
on and issue

A limited nu
eated some p
ade due to th

orner of the
ttached on-si
trades on th

d to the insta
d.  This study

analysis of 
oject team, r
view with th
s were: 

st attempt at 

 different com

on Annex 
t Mroskey 

 

on of the 
ntractors, 
actor.  In 
es during 

umber of 
problems 

he limited 

 building 
ite out of 

he façade, 

allation of 
y includes 

the work 
reviewing 
e project 

 installing 

mponents 



 

• Th

• H
co

• Po

In order t
of the act
Construct
photos w
actual ph
with each

Before th
obtained.
The exter
with two m
to fifty fee
two men 
complete

FAÇADE

The first 
(Appendi
efficiency
sequencin
the east e
elevation

Once all o
were ana
studied a
needed t
different 
the vario
panels ha

After all 
estimated
on the Ch
to create 

 

o The sw
ineffic

he eyebrow 
o Cause

above
Having a sep

omplicated m
oor definition

to make sugg
ual phasing p
tion, the gen

were received
hasing of the 
h month show

e new phasin
.  The first pi
rior phasing 
motors.  Two
et.  These sta
each, assigne

e the exterior

E SEQUEN

step in dev
ix C).  This 
y of the ext
ng was also 
elevation and

ns are the foca

of the swing 
alyzed.  By u
at each swing
to be comple
swing drops
us corners a

ad to be coor

of the activ
d from perso
hevron Annex
 a critical pat

wing scaffold
cient  
also caused a

ed problems 
e and below t
parate curtai
matters 
ns of scope in

gestions on h
process need
neral contrac
d, they were
 exterior (Ap

wing what eac

ng of the faça
iece of inform
 for the Chev

o of these stag
ages can be d
ed to the faça
 façade of the

NCING 

eloping the 
 minimizes 
terior seque
being decide
d finish on th
al point of the

drops were d
tilizing the id

g location.  T
ete to finish 
 throughout t

and transition
dinated.  Thi

vities were d
onal experien
x.  The sched
h.   The final 

Arch

ding was con

a number of p
 associated w
he eyebrow 
inwall contra

n the docume

how to improv
ded to be res
ctor, and aski
 reviewed an

ppendices A 
ch elevation l

ade could be
mation neede
vron Annex 
ges have a m

downsized ac
ade of the bu
e building.   

new façade 
the number 

encing.  Wh
ed.  It was d
he north.  Th
e building an

determined, 
dea of the la
The multiple 
 the respect
the façade, k
ns of the sys
is caused eac

determined, 
nce that was 
dule was then
 façade seque

hitectural Eng

nstantly bein

problems 
with the swin
 
actor who w

ents  

ve the installa
searched.  Th
ing for progr
nd organized
& B).  The re

looked like a

e developed,
ed related to
consists of th

maximum len
ccordingly.  A
uilding.  Thes

 sequence w
 of moves f
hile the swin
etermined th
he reasoning
nd was a main

 the activities
ast planner, t

systems wer
ive area we

keeping in m
stems.  Each
ch side of the

their duratio
gained while

n finalized by
encing sched

Universit

gineering | A

ng relocated

ng staging fo

was not unde

ation of the e
his research f
ress photos 
d to develop
eference bre

at the beginni

, a few key p
o the scaffold
hree swing s

ngth of forty fe
Additionally,
se crews will 

was to deter
for each swi
ng locations

hat the install
g behind this
n concern of 

s that needed
the last swing
re analyzed a
re determin

mind the multi
h corner that
e system to be

ons were ca
e observing 

y linking the n
dule can be f

ty of Pittsbur

April 4, 2012 

d and reset, 

r the exterio

er Burchick’

exterior façad
first began b
of the entire

p a visual aid
eaks down th
ing of the mo

pieces of info
ding that was
scaffolding st
feet and the t
 there will be
 perform all 

rmine the loc
ing, while in
s were bein
lation of the 
s was becau
 the Universit

d to be perfo
g drop was t
and all the d
ed.  This wa
iple coordina
t consisted o
e installed sim

alculated.  T
 the actual w
necessary ac
found in Appe

rgh – Chevro
Robert

|  21 

which was e

or façade acc

’s contractua

de, a comple
by contacting
e project.  On
d and schedu
he project by
onth. 

rmation need
s available a
tages, each e
third stage ca
e a total of fo
the work nec

cations of th
ncreasing th
ng determin
façade woul
se the south 
ty. 

ormed at each
the first area

different activ
as done for 
ation issues r

of terra cotta
multaneously

These duratio
work being p
ctivities to on
endix D. 

on Annex 
t Mroskey 

 

extremely 

cess, both 

al control 

ete review 
g Burchick 
nce these 
ule of the 
y months, 

ded to be 
at the site.  
equipped 
an extend 

our crews, 
cessary to 

he swings 
he overall 
ned, their 
d start on 
 and east 

h location 
a that was 
vities that 
all of the 
related to 

a of metal 
y. 

ons were 
performed 
ne another 



 

 

SCHEDU

Once the 
Construct

Key Differ

 Th
 E
 Th

When wo
in extrem
determin
systems. 
construct
smoothly 

 

SUMMA

After thor
have bee

 P
b

 T
 S

 K
 S
 T

 

 

 

 

 

ULE EVALU

 new phasing
tion.  Main di

rences: 

he estimated
yebrow took
here was no 

o There 
o Swing

orking on a p
me detail.  A
ed.  This wi
 Efficient pla
ing these sys
 around the p

ARY 

roughly anal
n made: 

Proper plann
building’s sys
Thorough def
Separate prim

o Multip
proje

o Get al
Knowing how
Starting from 
Take advanta

UATION & 

g plan was es
ifferences be

d durations di
k up an unexp
initial plan th
 was no flow 

g scaffolding w

roject that ha
Additionally, 
ll help reduc
anning will a
stems.  Crea
perimeter of 

lyzing the fa

ning is an e
stem 
finitions of th

me contractor
ple coordina
ct 
ll parties invo

w a system wo
 the end and 

age of the on-

Arch

 IMPLEMEN

stablished, it
etween the tw

iffered from t
pected amoun
hat maximize
 maintained a
was moved b

as complex fa
 the scopes 
ce confusion
also ensure t
ating a phasin
the building 

açade system

essential step

e scope of w
rs on a projec
ation and sco

olved in crea
orks and is in
 backtracking
-site knowled

hitectural Eng

NTATION 

t was compar
wo schedules

the actual du
nt of time 
d the efficien

around the bu
before the res

acade system
of work eac

n related to t
to the most e
ng plan that 
 was essentia

ms used on th

p in determ

ork in the do
ct add additio
ope review 

ating a sched
nstalled shoul
g can prove t

dge to determ

Universit

gineering | A

red to the ac
s were discov

urations of the

ncy of the sw
uilding 
spective area

ms, it is impo
ch contracto
the interdep
efficient and 
 allowed the 
al in this analy

he Chevron 

mining the m

ocuments is im
onal coordin
meetings ne

dule 
ld be known 
to be an effec

mine activity 

ty of Pittsbur

April 4, 2012 

tual schedule
vered and are

e activities be

wing scaffolds

a’s work was

ortant to exam
or is respons
pendencies o
 practical wa
 construction
ysis.  

Annex, the 

most efficient

mportant 
nation concer
eed to be h

 before begin
ctive practice
durations 

rgh – Chevro
Robert

|  22 

e created by
e listed below

eing perform

s 

s completed 

mine all of the
sible for nee
of the multip
ay of sequen
n of the façad

following co

t way to co

rns to the pro
eld on a mu

nning the wo
e in schedulin

on Annex 
t Mroskey 

 

y Burchick 
w: 

med 

e systems 
eds to be 
le façade 

ncing and 
de to flow 

onclusions 

onstruct a 

oject 
ulti-prime 

ork 
ng 



 

 

TECHN

 

PROBLE

Laborator
Chevron 
for the te
complete
items that
date, resu
negative 
job more 

In additio
uncovere
was contr
under con
by the co
submittal
due to the
by Jeff wa

Within th
This new 
comparis
possible 
performe

 

SCHEDU

The issue
circumsta
relating to
the critica
substantia
to start.  T
up.   

Once the
commissi

NICAL ANA

EM IDENTI

ry spaces ha
Annex deve
esting and b

ely dust free 
t needed to b
ulting in sche
air condition
 difficult with

on to the abo
ed some mor
racted direct
nstruction.  A
ommissioning
s and RFI’s w
e difference 
as that it was 

his analysis, a
 schedule wi

son, the key 
solutions will

ed to help imp

ULE EVALU

es discussed
ances.  Withi
o the commis
al steps and 
al completion
This schedul

e activities w
ioning sched

ALYSIS 3 –

FICATION

ave extreme 
loped some 
balancing of
before any o

be installed t
edule compl

n; which tend
h cleanliness.

ove complic
re problems.
tly with the o
Another issue
g agent.  It w
were not the
of viewpoint
often difficul

a new comm
ill be compa
areas of disc
l be propose
prove the ove

UATION 

d above are 
n this analys
ssioning of th
 their activiti
n date, deter
e includes al

were determi
dule created

Arch

– COMMIS

N 

 cautions rel
complication

f the system
of the system
hat produced

lications.  Ad
ded to suck th
. 

ations, an in
  The first is

owner and th
e related to th
was also poin
 same perso
s on how the

lt to get the c

missioning sc
ared to the o
crepancy wil
ed.  These sol
erall efficienc

general issu
sis, the last pl
he building (A
ies were det
rmining what
ll the activitie

ned and a n
d by Burch

hitectural Eng

SSIONING

lating to the 
ns when it ca

ms.  The own
ms could be t

d dust and de
dditionally, th
he dirt from t

nterview with
sue that was

hat they did n
he commissi
nted out that

onnel who ra
e systems sho
ommissionin

hedule will b
riginal sched
ll be determi
lutions are on
cy of the com

ues that coul
lanner metho
Appendix E)
ermined.  Th
t needed to b
es that have 

new schedule
ick Constru

Universit

gineering | A

G OF LABO

 cleanliness 
ame time to t
ner insisted 
turned on; ho
ebris.  This in
he existing C
the project in

h the project
s described w
not get invol
oning of the 
t the commis

an the field te
ould work.  T
ng agents to v

be develope
dule used on
ined.  These
nly some of t

mmissioning p

ld happen o
od was utilize
).  With the su
his was done
be completed
 an impact on

e was create
uction (Appe

ty of Pittsbur

April 4, 2012 

ORATORY

 and precisio
turn on the m
 on the labo
owever, ther
nterrupted th

Chevron Tow
nto the existi

t’s MEP coor
was that the 
lved until the
 building was
ssioning age
ests.  This ca
The final issu
visit the site. 

ed using the 
n the Chevro
e differences 
the multiple c
process.  

n any projec
ed to develo
ubstantial co
e by working
d in order to 
n the mechan

ed, it was co
endix F).  D

rgh – Chevro
Robert

|  23 

Y SPACES 

on of the are
mechanical e
oratory spac
re were still l
he owner’s oc

wer was in an
ing tower, m

rdinator, Jeff 
 commissioni
e project wa
s the lack of 

ents that revi
aused some p
e that was br
 

 last planner
on Annex.  D
 will be anal
changes that

ct, dependin
op a detailed 
ompletion dat
g backwards
 allow the cur
nical equipm

ompared to t
During the 

on Annex 
t Mroskey 

 

eas.  The 
quipment 

ces being 
long lead 
ccupancy 

n extreme 
making the 

 Stouden, 
ing agent 

as already 
 site visits 
ewed the 
problems 
rought up 

r method.  
During the 
lyzed and 
t could be 

ng on the 
 schedule 
te known, 

s from the 
rrent task 

ment start-

the actual 
schedule 



 

comparis
were disc

Key Differ

 A
 Fo
 N
 St
 A
 A
 La

These key
while com
handling 
By delayi
which wa
finished p

The archi
condition
deviation
millwork 
items.  Th
dust free 
contracto
strobic fa

The abo
commissi
which pu
affected t
tile to be 

The nippl
work was
item.  On
resulting 

The labor
delivered
the casew
laborator
fabricate,

The prob
schedule 
ultimately

son and proje
covered and 

rences: 

Air Handling U
ootball Shrou

Nipple Plenum
trobic Fan Sta

Architectural M
Above Ceiling

aboratory Ca

y differences
mpiling pos
 units (AHU’s
ing the start-u
as a major co
products that

itectural mill
ned air throu
n in moisture
 also required
his delayed th
 to properly

ors that did n
ans.   

ve ceiling 
ioning.  The w
ushed back 
the mechanic
 installed to c

le plenums a
s not well de
nce this scop
 in the ceiling

ratory casew
d on time, th
work installe
ry casework a
, deliver and 

lems discuss
 comparison
y responsible

ect team inter
 are listed be

Units 
uds at Fume H
ms 
art-Up 
Millwork & D
g Work / Nee
asework 

s were analyz
sible solutio
).  The AHU’s
up date of th
ncern of this
 were to be i

lwork in the 
ughout the b
e content wo
d a lot of alte
he strobic fan

y test and ba
not adequate

work was 
work that wa
the start-up 
cal equipme
complete thei

lso caused th
efined and th
pe problem w
g space to the

work was anot
ere were mu

ed in its enti
also involved
 install. 

sed above are
.  A number 
e because o

Arch

rviews, main
elow: 

Hoods 

Dust-Free Act
ed for Access

zed to determ
ons.  First an
s were delive
e AHU’s mea

s project.  Thi
nstalled, mos

student desk
building.  Th
ould result i
erations; caus
ns’ start-up d
alance.  Add
ely define the

another con
as being perf

of the mech
nt start-up w
ir system eva

he ceilings to
here was con
was resolved
en get closed

ther issue rel
ultiple chang
irety, the co
d a number o

e only the ma
 of smaller p
f the lack of

hitectural Eng

 differences 

ivities 
s Above Ceili

mine the cont
nd foremost
ered later tha
ant that the b
is was a main
st of which re

k area was o
e millwork w
in the expan
sing small am
date because 
itionally, the
e appropriat

ntributing fa
formed above
hanical equi

was because 
aluations.   

o remain open
fusion on wh

d, the fabrica
d up. 

lating to the d
ges associate
ommissioning
of different c

ain problems
problems also
f detail in the

Universit

gineering | A

and problem

ing 

tributing fact
t, the main 
an expected, 

building woul
n concern be
equired cond

one of the ma
was extreme
nding and co
mounts of dus

 the laborato
ere was a lac
te cleanlines

actor to the
e the ceiling
ipment.  The
 the commiss

n for an exten
hich contract
ation of the n

delay of the w
d with the ca

g of the buil
custom items 

s and concern
o occurred b
e scope of w

ty of Pittsbur

April 4, 2012 

ms with the co

tors that caus
problem foc
 which delay
ld not receive
ecause of the
ditioned air. 

ain items affe
ely detailed 
ontracting o
st from the cu
ory areas nee
ck of inform
ss that was n

e problems 
g was taking l
e reason the
sioning agen

nded period
or owned th

nipple plenum

work.  Althou
asework and
lding was un
 that require

ns that were 
but it was unc
work within t

rgh – Chevro
Robert

|  24 

ommissioning

sed the discre
cused around
yed their star
e any conditi

e significant a

ected by the
and precise
f the materi

utting and fitt
eded to be co
ation provid

needed to tur

experienced
longer than e
e above ceil
nt required a

d of time.  The
e work relat

ms was able 

ugh the case
d lab spaces.
nable to beg
d a significan

 discovered w
clear which p
the project.  

on Annex 
t Mroskey 

 

g process 

epancies, 
d the air 
t-up date.  
ioned air, 
amount of 

e delay of 
e and any 
ials.  The 
ting of the 
ompletely 

ded to the 
rn on the 

d during 
expected, 
ling work 
all ceiling 

e scope of 
ed to this 
 to begin; 

work was 
.  Without 
gin.  The 
nt time to 

within the 
party was 
 The next 



 

section d
confusion

 

SOLUTI

As discu
commissi
to the Che

The dela
problems
critical p
problems
critical pa
have bee
approval 
would ha
time. 

If this pr
possibilit
being pre
reducing 
compone
testing an

Reducing
prevente
resulted 
define th
needed to

Finally, th
Commiss
tested.  A
specific 
commissi

Overall, t
project o
coordinat
remembe
construct

 

discusses pos
n and difficult

ONS 

ssed above,
ion process.  
evron Annex

ay in the del
s for the con
ath item that
s that resulte
ath item dire
en the propo
 from the Ow

ave accepted

roposed solu
y to help the
efabricated s
 the amount

ents would lim
nd balancing 

g the confusi
d by a more
in confusing 

he requireme
o occur befor

he commissio
sioning track
A handover d

equipment. 
ioning proce

there were a 
on schedule.
tion that nee
er that constr
 a building o

ssible solutio
ty that occurr

, there were
 This section 

x.  

livery date f
struction of t
t affected a n

ed from this 
ectly affected
osal of worki
wner of the e
 the proposa

ution was no
e project stay
should have 
 of time nee

mit the amoun
 to possibly b

ion and diffi
e detailed sc
 and an inad

ents of each 
re the testing

oning proces
s systems an
ocument set 
 This set i
ss (Vela Syst

 number of id
  These sol

eded to be d
ructing a bui
f the highest 

Arch

ons that could
red during th

e a number 
 discusses po

for the AHU
the project.  
number of ac
delay, a lett

d the complet
ing overtime
extra costs t

al and extra c

ot accepted 
y on schedul
been.  This w
eded to insta
nt of time tha
begin on the 

iculties enco
cope of work
dequate amo

party, resul
g and balanci

ss could have
nd equipmen
 is also create
s then deliv
ems, 2012).  

deas and sol
lutions were 
done through
ilding is a te
 quality poss

hitectural Eng

d have been
he commissio

 of problem
ossible soluti

’s was a ma
 This deliver
ctivities thro
er could hav
tion date of t
e to maintain
hat would b
costs, allowin

by the Own
le.  Any com
would allow 
all the items

at the ceiling 
 original date

untered dur
k for the con

ount of risk s
ting in repe
ing of the me

e been simpli
nt as they are
ed by electro
vered to the

utions that co
 not discove

hout the prog
eam effort an
ible.      

Universit

gineering | A

n implemente
oning proces

ms that resul
ions to these 

ain problem 
ry date and t

oughout the p
ve been writ
the project.  
n the substan
e encounter
ng the possib

ner, prefabri
mponents or s

the compone
s in the field
 needed to b
e.   

ring the end
ntractors.  Th
sharing.  The
eat work; esp
echanical equ

ified by the u
e delivered, 
onically tying
e owner, sp

ould have be
ered becaus
gress meetin

nd everyone 

ty of Pittsbur

April 4, 2012 

ed on the pr
s on the Chev

lted in a co
 problems th

 that contrib
the installatio
project.  In o
tten to the O
 Also include
ntial comple
ed.  More th
bility of comp

ication could
systems that 
ents to begin
d.  Prefabric
be open and e

d of construc
he informatio

e scopes pro
pecially in th
uipment coul

use of technol
 installed, re
g all relevant
peeding up 

een impleme
se of the lac
ngs.  Therefo
involved sho

rgh – Chevro
Robert

|  25 

roject to min
vron Annex. 

onfusing and
hat are related

buted to man
on of the AH
order to min

Owner stating
ed in this lett
etion date, re
han likely, th
pleting the p

d have been
 had the pos
n being sized
cating the m
exposed, allo

ction could a
on that was 

ovided did no
he final clea
d begin. 

logy in the fi
eadied for te
t documentat
 the deliver

ented to help
ck of leader
ore, it is imp
ould work to

on Annex 
t Mroskey 

 

nimize the 
 

d difficult 
d directly 

ny of the 
HUs was a 
nimize the 
g that this 
er should 
equesting 
he Owner 
project on 

n another 
ssibility of 
d and cut, 
echanical 
owing the 

also been 
provided 
ot clearly 

an up that 

eld.  Vela 
sting and 
tion to the 
ry of the 

 keep the 
rship and 
portant to 

ogether to 



 

SUMMA

After thor
have bee

 G
in

 R
 Th

th
 Th
 St
 A

ex
 Th

p
 Th

 

ARY 

roughly analy
n made: 

Get the comm
n hand with th
equire the co
he same com

he testing 
he commissio
tart-Up of the

An adequate a
xpected of th
he commissi
roject to min
he commissio

yzing the com

missioning ag
he design tea
ommissioning
mmissioning 

oning agent n
e AHU’s was a
amount of inf
hem to be abl
ioning proce

nimize the num
oning proces

 

Arch

mmissioning 

gent involved
am to spot po
g agent to vis
agent should

needs to be a
a critical path
formation nee
le to turn on 

ess, as a wh
mber of unfo
ss is affected 

hitectural Eng

 process for 

d in the proje
ossible issues
sit the projec
d do the sub

available wh
h item, delay
eds to be pro
the strobic fa

hole, should 
reseen prob
 by all trades

Universit

gineering | A

 the Chevron

ect during the
s 
ct site routine
bmittal and R

hen they are s
ying multiple 
ovided to info
ans 
be an area 
lems 
s 

ty of Pittsbur

April 4, 2012 

n Annex, the 

e design pha

ely 
RFI reviews a

schedule 
 activities  
orm/define t

 of interest t

rgh – Chevro
Robert

|  26 

 following co

ase so they w

and then com

he contracto

throughout t

on Annex 
t Mroskey 

 

onclusions 

work hand 

me and do 

rs what is 

the entire 



 

 

TECHN

 

PROBLE

The Chev
protection
all placed
package 
flashing t

After look
project m
Once this
Ghildyal 
the additi
decided t
be perfor

 

BACKGR

Before an
During U
green roo
take the a
considere
by Utkars

There are
green roo
effect, as
increases
which can

To assist 
Building A
with a gr
green roo
foot, as c
require e
designed
imposed 

NICAL ANA

EM IDENTI

vron Annex’s
n board on t
d on top of m
was bid se

o the façade 

king into the
manager, it w
s was found
of Renaissan
ional expens
that the initia
rmed. 

ROUND RE

ny changes to
Utkarsh’s inte

of to a buildi
additional so
ed.  More ma
sh, http://gba

e a number o
ofs help redu
 well as red

s the market
n reduce the 

with compili
Alliance (GB

reen roof.  G
ofs are lighte
compared to 
excessive ma
d to provide 

on the roof. (

ALYSIS 4 –

FICATION

s roof consis
hree inch tap
metal deckin
parately, wh
 systems. 

e idea of add
was discovere
d out, one o
nce 3 Archite
e of adding a

al idea of a gr

ESEARCH 

o the roof de
rview, he off
ing.  First an

oil load.  Also
aintenance by
apgh.org/ an

of benefits ass
uce the amou

duce greenho
tability of the
 potential for 

ing informati
BA) was extre
Generally, the
er and less ex
 the 80-150 

aintenance an
 a space of 
(GBAPGH, 20

Arch

– ADDITIO

N 

ts of a new T
pered insula
ng supported
hich caused 

ding a green
ed that the A
f the Archite

ects.  While t
a green roof; 
reen roof wo

esign or stru
ffered a num
nd foremost, t
o, a root barr
y the Owner 

nd the city of 

sociated with
unt of heatin
ouse gases.  
e building.  
 flooding and

ion, the sour
emely helpfu
ere are two 

xpensive than
pounds per 
nd are not in
 interaction 
012) 

hitectural Eng

ON OF A G

Thermoplasti
ation with air 
d by the buil
 some comp

n roof to the
Annex’s orig
ects involved
alking with U
 so there was
uld be taken

ucture, a bett
mber of sugge

the roof wou
rier and a thi
 would also b
Portland.   

h the addition
g and coolin
 Adding a g
 Green roofs
d water conta

ces provided
ul in develop

types of gre
n intensive.  T
square foot 

ntended for u
between nat

Universit

gineering | A

GREEN RO

ic-Polyolefin 
 barrier and 
lding’s steel

plications wh

e Chevron An
ginal design 
d with the p
Utkarsh, he s
s no detailed
n to the next s

ter understan
estions and i

uld need add
icker layer o
be required. 

n of a green r
ng needed.  T
green roof al
s also reduc
amination.  (G

d by Utkarsh
ping an unde
een roofs; ex
They typicall
 of an intens
use by huma
ture and hu

ty of Pittsbur

April 4, 2012 

OOF 

 (TPO) syste
 gypsum boa
l frame.  Add
hen installing

nnex and int
intended on 
project was 
stated that th

d information 
step and a de

nding of gre
issues to con

ditional struct
of waterproof

 Two sources

roof to a buil
They help re
lso provides 
ce a building
GBAPGH, 201

h were first r
rstanding of 

xtensive and 
ly weight 10-
sive roof.  Ex
ans.  Howeve
umans, which

rgh – Chevro
Robert

|  27 

m that is pla
ard sheathing
ditionally, th
g the transit

terviewing B
 having a gr
interviewed

he owner did
 provided.  It
etailed analy

en roofs was
nsider when 
tural reinforc
fing would ne
s were also s

lding.  As ma
everse the he
 sound insul

g’s stormwate
12) 

reviewed.  Th
 the layers a
 intensive.  E
-50 pounds p
xtensive roo

er, intensive 
h increases t

on Annex 
t Mroskey 

 

aced over 
g.  This is 

he roofing 
tions and 

Burchick’s 
reen roof.  

d; Utkarsh 
d not want 
t was then 

ysis would 

s needed.  
 adding a 
cement to 
eed to be 

suggested 

any know, 
eat island 
ation and 
er runoff, 

he Green 
associated 
Extensive 
er square 

ofs do not 
 roofs are 
the loads 



 

Regardle
waterpro
second la
water, as
The types
to be livin
plants be
consider 

In additio
instance, 
wind is a
from blow

The layer
for the ro
structure.

 

PROPOS

When co
considere
Annex’s r

Once an 
develope
intensive 

 

In additio
green roo
adding an
This cann
connectio

ss of the type
ofing.  The w

ayer associat
 well as prev
s of medium,
ng on the gre

eing installed
 drought and 

on to these fo
 a small laye

an issue, a wi
wing soil off o

rs and detaili
of can place 
.  Additionall

SED DESIG

onsidering ad
ed.  First off, 
roof will be a

 intensive gr
ed.  With th
 green roof d

on to the con
of needs to b
n intensive g

not be accom
on between t

e of roof, bot
waterproofing
ted with a gr
venting the p
, mixture and
een roof.  Fin

d on a green r
 wind-resista

our layers, se
r of gravel c
ind erosion l
of the roof.   

ing of a gree
 additional lo
ly, the draina

GN 

dding a gree
 the primary 
ccessible for

reen roof wa
he help of A
design was ab

nsiderations p
be considered
reen roof to t

mplished with 
the Chevron 

Figure 7 Sta

Arch

h types cons
g is used to p
een roof is th
potential for 
d depth of the
nally, vegetat
roof should b

ant plants. 

everal specia
an be placed
layer can be

en roof is a cr
oads on the ro
age associate

en roof to a
 function of th
r human use, 

as chosen, th
American Hy
ble to be dev

previously d
d.  Also, the 
the Chevron 
 a roof hatch
 Annex’s roo

andard Lawn Ass

hitectural Eng

sist of four ba
prevent the p
he drainage.
leaking and 
e growing m
tion is anothe
be non-invas

alized layers 
d on the drai

e added to th

ritical step in
oof and struc

ed with the ad

a building, th
he green roo
 an intensive 

he design an
drotech, Inc

veloped (Figu

discussed, the
only point of
 Annex, the m
, so it is prop

of and the ex

sembly Courtesy

Universit

gineering | A

asic layers.  T
penetration o
.  The draina
 rotting.  A g

medium depe
er layer need
ive and nativ

can be chose
inage layer t
he growing m

n the design 
cture, which w
ddition of a g

here are a n
of needs to b
 roof will be 

nd detailing 
c.’s website 
ure 7).  

e drainage a
f access to th

main purpose
posed that a n
xisting Chevr

y of American Hy

ty of Pittsbur

April 4, 2012 

The first layer
of any water i
age is used to
growing med

ends on the ty
ded for a gre
ve to the regi

en to be add
o provide ex

medium laye

 process.  Th
will result in a

green roof nee

number of it
be determine
 chosen over 

 of the gree
and literatu

associated wi
he roof is thro
e is for use by
new access p
ron Tower’s 

ydrotech, Inc. 

rgh – Chevro
Robert

|  28 

r of a green r
into the build
o help remov
dium is also 
ypes of plant
een roof.  The
ion.  It is also

ded to the de
xtra drainage
er to prevent 

he more layer
a need to inc
eds to be ana

tems that ne
ed.  Since the
 an extensive

en roof need
ure, a typica

 

ith the additi
ough a roof h
y the buildin

point be crea
10th floor.  Th

on Annex 
t Mroskey 

 

roof is the 
ding.  The 
ve excess 
essential.  
ts that are 
e types of 
o smart to 

sign.  For 
e.  Also, if 
 the wind 

rs chosen 
crease the 
alyzed.  

eed to be 
e Chevron 
e one.   

ded to be 
al shallow 

 

ion of the 
hatch.  By 
g’s users.  

ated at the 
his would 



 

require th
point.  A 
proposed
only gras
two feet w

 

INSTALL

Due to th
of the sys
and are d

 

The first s
the memb
membran
of the m
membran

Once the 
seal.  Afte
over the p
in order t

Next, the
thickness
all drain 
drainage 

he removal o
 plan view of
d green roof 
ss and concre
wide.  The res

LATION PR

e complexity
stem.  To ass

described be

step involved
brane termin
ne consists of
embrane is 

ne while still w

 membrane a
er the memb
previous laye
to protect aga

e insulation i
s of the insula
locations and
 component 

of the women
f the propose
layout and it
ete pavers.  T
st of the roof 

ROCEDURE

y of a green r
sist with the i
low (Figure 8

Ac

Le

Ro

Ins

Ga

Fil

Sy

Ha

Lit

Er

Ro

Mi

d with constr
nation points
f one coat at 
then installe

warm to ensu

and Hydrofle
rane is appro
er, extending
ainst the later

s to be laid 
ation should b
d ensure pro
of the system

Fi

Arch

n’s toilet in t
ed green roo
ts componen
The pavers a
 is covered in

E 

roof system, 
installation, s
8).  (Hydrotec

ctivity Name

eak Test 

oot Stop - Loo

sulation - Lo

ardendrain 3

ll Gardendra

stemFilter 

ardscape Ele

te Top Grow

osion Contro

oll GardMat 

isc. Planting

ructing a gre
 are located 
90 mils into w
ed at 125 m
ure good adh

ex 30 are inst
oved, the Ro
g it full heigh
ral growth of

 loosely over
be predeterm
oper fitting a
m needs to be

igure 8 Steps As

hitectural Eng

the Chevron 
of can be fou

nts.  Keeping 
are placed ar
n grass and is

 the installati
steps for the 
ch, 2012) 

e 

ose Lay 

oose Lay 

30 - Loose La

ain w/ Aggre

ements & Pa

wing Media 

ol Blanket 

 & Stake in P

gs 

en roof is to 
 above the e
which Hydro

mils with the 
hesion. 

alled, a leak 
ot Stop can b

ht to cover all
f roots.   

r the root ba
mined, based
around all pe
e put in plac

ssociated with th
Green Roof 

Universit

gineering | A

n Tower and 
und in Appen
 the layout si
round the en
s completely

ion is a cruci
 installation o

ay 

egate 

avers 

Place 

 install the ro
eventual leve
otech’s Flex F
 Hydroflex 3

 test is to be 
be installed. 
l flashing and

arrier that w
d on the desi
enetrations.  
ce.  The Gard

he Installation of

ty of Pittsbur

April 4, 2012 

a door be ad
ndix G.  The
imple, the gr

ntire perimet
y accessible t

ial part of the
of the green 

oofing memb
el of the soil 
Flash is embe
30 being ro

 performed t
The Root Sto
d lapping ad

was just prev
ired R-value.
 After installi
dendrain 30 m

f a 

rgh – Chevro
Robert

|  29 

dded at the 
e plan view s
reen roof sys
ter of the roo
to humans. 

e overall per
 roof were d

brane, makin
 and vegetat
edded.  A sec
lled directly

o ensure a w
op is to be lai
djacent sheets

viously instal
.  Also, cut th
ing the insul
material is to

on Annex 
t Mroskey 

 

transition 
shows the 
stem uses 
of and are 

rformance 
developed 

ng sure all 
tion.  This 
cond coat 

y into the 

water-tight 
id loosely 
s five feet 

lled.  The 
he foam at 
ation, the 

o be loose 



 

laid over 
all penetr

The next
Hydrotec
placed ov
the soil fr

After the
incorpora
paver bal

Hydrotec
media is s
is rolled 
complete

 

MAINTE

Properly 
beautiful 
attention 
importanc
weeds wi

By prope
simplified
maintena

 R
 M
 Ir

The seed
seeds can
recomme
it reduces

Also, gra
roof shou
keeping t

It is also i
of vegeta
irrigating
planted o

 the entire ro
rations.   

 step involv
ch’s LiteTop E
ver the Garde
rom washing 

e filter fabric
ated in the de
llasts require

ch’s Lite Top 
spread to the
out over the

ed, the variou

ENANCE 

 designing a
 architectura

and care th
ce of giving 
ill invade the

erly planning
d and reduce
nce.  The am

emoving unw
Mowing, trimm
rrigation 

s of many un
n create man

ended metho
s the amount 

ss lawn land
uld also be tr
the trees and

important to 
ation used wi
g.  However, 
on the roof, as

oof deck, wit

ved with inst
Expanded Ag
endrain and 
 out through t

c is installed
esign; which 
ed for wind re

 growing me
e desired thic
e growing m
us plantings c

and installing
l feature.  Ho
hroughout its
 the green ro
 area and var

g for the am
ed.  Howeve

mount of main

wanted plants
ming, prunin

nwanted plan
ny unwanted
d of removin
 of digging n

dscapes requ
rimmed and 

d shrubs heal

determine th
ithin the syst
 the frequen
s well as the i

Arch

th the aeratio

talling the g
ggregate.  O
 lapped at lea
the system.   

d, it is then 
 can be built 
esistance are

edia is then i
ckness, an er

media and sta
can be put int

g a green ro
owever, a gr
s lifetime in
oof proper a
rious areas o

mount of ma
r, it is impor

ntenance a gr

s 
g 

ts and weeds
d plants and w
ng these plan
needed, as we

uire regular m
pruned.  Thi
thy.   

he adequate 
tem are usua

ncy of wateri
intensity of th

hitectural Eng

on holes facin

green roof sy
Once this is c
ast twelve inc
 

 time to ins
 directly on t

e to be install

installed afte
rosion contro
aked into pla
to place. 

oof system ar
reen roof is a
n order to a
amounts of m
of the roof can

aintenance re
rtant to note,
een roof nee

s can be brou
weeds throug
ts is to remov
ell as decrea

mowing and 
is helps keep

amount of irr
ally well ada
ing will depe
he local clima

Universit

gineering | A

ng up, cuttin

ystem is to 
complete, the
ches to ensur

tall any of t
the drainage
ed at this poi

er the hardsc
ol blanket is p
ace.  Finally

re both esse
a living syste

allow it to re
maintenance 
n become ov

equired, the
, that reduce

eds can be br

ught to the g
ghout the ro
ve them phys

ase the damag

 cutting.  The
p an aestheti

rigation a gre
apted and ma
end mainly o
ate. 

ty of Pittsbur

April 4, 2012 

ng over all dr

fill the Gard
e SystemFilte
re complete 

the hardscap
 elements.  A
int. 

cape element
put in place.  
y, once all th

ential in crea
em that need
emain active
over time.  W

vergrown. 

e overall am
ed maintenan
roken down i

reen roof by
oof and need
sically by han
ge to the und

e trees and s
ically friendl

een roof syst
ay only requ
on the types

rgh – Chevro
Robert

|  30 

rains and to f

dendrain pa
er filter fabri
 coverage; pr

pe elements
Also, any ston

ts.  After the
 Hydrotech’s
he previous 

ating an effic
ds a certain a
e.  This enfo
Without main

mount needed
nce does not 
into three seg

y birds or win
d to be remov

nd.  Although
derlying com

shrubs throug
ly environme

tem needs.  T
uire a small a
s of vegetatio

on Annex 
t Mroskey 

 

fit around 

anels with 
c is to be 
reventing 

s that are 
ne and/or 

e growing 
s GardMat 
steps are 

cient and 
amount of 
orces the 
ntenance, 

d can be 
 mean no 
gments: 

nd.  These 
ved.  The 
h tedious, 

mponents.   

ghout the 
ent, while 

The types 
amount of 
on that is 



 

Overall, i
green roo
ensuring 
proper irr

 

STRUCT

Replacing
structure.
the existi
from the 
intensive 

 To
 To

 

Once the
selected 
loading.  
by referri

 

 

it is importan
of system is 
 the correct 
rigation are i

TURAL BRE

g the existin
.  An analysis
ing steel mem
 green roof 
 green roof in

otal Roof Dea
otal Roof Live

ese loads we
to perform ca
 Of these six
ing to the AIS

nt to take care
important in
 choice and 
important in 

EADTH 

ng TPO roof 
s of the colum
mbers requir
system need
nclude (Hydr

ad Load – 90 
e Load – 100 

ere determin
alculations (F
 columns, on
SC Steel Con

Arch

e and mainta
n reducing th
 depth of th
minimizing th

f with a gree
mns and roof
red resizing.
d to be dete
rotech, 2012)

psf 
psf 

ned, the col
Figure 10), d
nly one of the
struction Man

Figure 9

hitectural Eng

ain the green
he amount of 
he growing m
he frequency

en roof sign
f structure (F
  In order to
rmined.  Th

): 

lumns were 
etermining if
em needed to
nual. 

9 Original Roof S

Universit

gineering | A

n roof after in
f maintenanc
medium.  Ad
y of maintena

nificantly cha
Figure 9) was
o evaluate the
he additional 

then analyz
f their sizes w
o be resized

Structure 

ty of Pittsbur

April 4, 2012 

nstallation.  C
ce required.  
dditionally, c
ance required

anges the lo
s performed 
e current str
 loadings cr

zed.  Six dif
would still wi

d, shown in R

rgh – Chevro
Robert

|  31 

Careful plann
 This can be
correct deta
d by a green

oads impose
to determine
ucture, the n

reated by the

fferent colum
ithstand the a

RED, and was

on Annex 
t Mroskey 

 

ning of the 
e done by 
ailing and 
n roof. 

ed on the 
e if any of 
new loads 
e shallow 

 

mns were 
additional 
s done so 



 

 

 

After the 
througho
(Figure 1
sizes wer
for adequ
shown in 
below an

 

 

 

 

 

 columns we
ut the structu
1), determin
e then comp

uacy.  Three 
 RED.  A su
d complete h

S

Co
Girde
Girde

ere analyzed
ure and were
ning the mini
ared to the c
girders were
mmary of th

hand calculat

STRUCTUR
Membe

olumn <E.8
er <7.2-8.9
er <0.2-2.8

T

Arch

d, the beams 
e assumed to
imum beam 
urrent beam
e selected to

he structural 
tions perform

RAL MEM
er 
8-2.8> 

9>, <E.8> 
>, <C.3> 

Figure 10 Sel

Table 4 Structura

hitectural Eng

 were then i
 be pin-pin c
sizes that wo
s, adjusting a

o be inspecte
members tha

med for this b

BERS REQ
 Origin

 W10
 W18
 W18

lected Columns

al Members Req

Universit

gineering | A

inspected.  T
connections. 
ould be ade
as needed.  F
ed (Figure 12
at required r

breadth can b

QUIRING R
nal Size  
0 x 60  
8 x 46  
8 x 35  

s for Analysis 

quiring Re-Sizing

ty of Pittsbur

April 4, 2012 

Three differe
   These thre

equate for thi
Finally, the gi
2), two of wh
re-sizing can

be found in Ap

RE-SIZING
 Adjuste

 W10 x
 W24 x
 W21 x

g 

rgh – Chevro
Robert

|  32 

ent bays wer
e bays were 
is structure a
irders were e

hich required
n be found in
ppendix H. 

G 
ed Size  
x 88  
x 62  
x 44  

on Annex 
t Mroskey 

 

 

re typical 
 analyzed 
and these 
evaluated 

d resizing, 
n Table 4 



 

 

 

  

Arch

Figure 11 S

Figure 12 Se

hitectural Eng

 
Selected Bays fo

elected Girders 

BAY

BAY

BAY

Universit

gineering | A

or Analysis 

 for Analysis 

Y 1 

Y 2 

Y 3 

ty of Pittsbur

April 4, 2012 

rgh – Chevro
Robert

|  33 

on Annex 
t Mroskey 

 

 

 



 

 

MECHA

Adding a 

 St
 Lo
 Lo
 R
 H
 A

When det
major co
Thermal S
within thi
proposed

The first s
the roofin
of therma
(Figure 13

 

 

 

 

 

 

 

ANICAL BRE

 green roof to

tormwater M
onger life for
ower Energy
eduction of th

Habitat for Urb
Amenity Value

termining the
ontributor.  C
Science will 
is breadth is
d green roof w

step in calcul
ng systems.  T
al resistance
3 & 14).   

EADTH 

o the Chevro

Management 
r the roof mem
y Costs 
he Urban He
ban Wildlife 
e, Aesthetics

e wide variet
Concepts lea
be used to a

s heat loss an
will be calcul

lating the bu
The R-value 

e within a ce

TPO 
Pr

Air

D

Arch

on Annex pro

mbrane 

at Island Effe

, and Market

ty of benefits
arned in AE 
analyze the b
nd the conce
lated and com

uilding’s heat
of each of ea

ertain materi

O
Mate

 Roof Mem
rotection B
3" Rigid In

r/Vapor Ba
Cover Boa

Decking & 
Total (B

Figure 13

hitectural Eng

ovides multip

ect 

ting 

s provided by
 310 Fundam

benefits provi
epts associat
mpared to th

t loss is to de
ach material w
ial.)  These 

Original Roo
erial 

mbrane Syst
Board - 1/4"
nsulation 

arrier Barrie
ard - 5/8" 
 Concrete 

BTU/hr) 
3 Original Roof R

Universit

gineering | A

ple benefits in

y a green roo
mentals of H
ided by a gr
ted with it.  

he original TP

etermine all t
was also dete
materials an

of 
R-V

tem 0
" 0

1
er 0

0
0

1
R-Values 

ty of Pittsbur

April 4, 2012 

ncluding: 

of, the reduct
HVAC and M
reen roof.  Th
The heat los

PO roof desig

he materials 
ermined.  (R

nd values ar

Value 
0.05 
0.28 

15.00 
0.01 
0.67 
0.43 

16.44 

rgh – Chevro
Robert

|  34 

tion in heat fl
ME 201Introd
he main conc
ss associated
gn. 

 that compos
R-Value is the
re summarize

on Annex 
t Mroskey 

 

low was a 
duction to 
cept used 

d with the 

se each of 
e measure 
ed below 



 

 

 

 

After each
exterior o
heat loss 
Equation 

Roo
Original
Green Ro

Differenc

 

h system’s to
of the buildin
 of the buildin
 1 and are sum

of   S
 Roof     
oof     
ce   

Ro

D

otal R-value w
ng was determ
ng can be ca
mmarized in 

Square Foo

               10
               10

Arch

Propo
Mate

LiteTop
System

Gardend
STYROF

oot Stop/Hy
MM6

Decking & 
Total (B

was calculated
mined.  With

alculated.  Th
 Figure 15. 

Roof Hea
otage 

0,500  
0,500  

  

Figure 14 Pro

Figure 1

hitectural Eng

osed Green
erial 

p Lawn 
mFilter 
drain 30 
FOAM 
ydroflex 30

6125 
 Concrete 

BTU/hr) 

d, the total ch
h the R-Value
he heat loss a

at Loss C
R-Value 

16.44 
19.28 

oposed Green R

15 Roof Heat Los

Universit

gineering | A

n Roof 

R-V
2
0
0

15
0 0

0
0

19

hange in tem
es and chang
associated wi

Comparis
Summe

                 
                 

                

Roof R-Values 

ss Comparison 

ty of Pittsbur

April 4, 2012 

Value 
.85 

0.10 
0.15 
5.00 

0.05 
0.70 
0.43 
9.28 

mperature bet
ge in tempera
ith a building

son 
er Heat Los

   2,746.35  
   2,341.80  
       404.55 

rgh – Chevro
Robert

|  35 

tween the int
atures now kn
g can be calc

 

ss Wint

            
            
             

on Annex 
t Mroskey 

 

terior and 
nown, the 
ulated by 

er Heat Lo

      24,142.
      20,586.
        3,556.

oss 

34  
10  
24  



 

Figure 8 
expected
the summ
between 

After ana
difference
will be fu

After inve
effectivel
roofs are 
process a
number o
informatio
and will n

 

 

 

 

 above is a 
d, the green r
mer is minima

the inside an

lyzing the he
e between to
rther investig

estigation, th
y analyze the
 a living buil
and release 
of different w
on and calcu

not be discus

comparison 
roof reduces 
al, while the 

nd outside tem

eat loss expe
o heat transfe
gated.   

he above bre
e benefits ass
lding system
energy to st

ways: evapora
ulations involv
sed.   

Arch

 of the heat 
 the amount 
 winter heat 
mperatures.  

rienced by th
er (14.7%).  D

eadth focuses
sociated with

m that is cons
tay living an
ation, reflecti
ved with the

Figure 16 

hitectural Eng

 losses assoc
of heat loss e
 loss is much
  

he Chevron A
Due to this un

s on R-Value
h a green roo
tantly operat

nd functioning
ion, convectio
se types of h

 Vegetated Roof 

Universit

gineering | A

ciated with 
experienced
h larger.  Thi

Annex, it wa
ndesired outc

e and the res
of the heat flo
ting.  The pl
g.  Additiona
on and therm

heat flow are

f Heat Flow 

ty of Pittsbur

April 4, 2012 

the two diffe
d by the build
is is due to t

as observed t
come, the ve

sistance to he
ow needs to b
ants within th
ally, they ma

mal mass (Fig
 beyond the 

 

rgh – Chevro
Robert

|  36 

erent roof ty
ding.  The he
the greater d

that there is a
getated roof 

eat flow.  How
be researche
he green roo
anage heat t

gure 16).  The
 scope of this

 

on Annex 
t Mroskey 

 

ypes.  As 
eat loss in 
difference 

a minimal 
 heat flow 

wever, to 
d.  Green 
of collect, 
through a 
e detailed 
s breadth 



 

 

SUMMA

After thor
have bee

 G

 A
 A
 In
 G

 

ARY 

roughly analy
n made: 

Green roofs h
o Rever
o Reduc
o Provid
o Reduc

A green roof r
A green roof i
nstalling a gr

Green roofs m
o Evapo
o Reflec
o Conve
o Therm

yzing the ad

ave multiple 
se the heat is

ce greenhous
des sound ins
ce a building
requires addi
s a living sys
een roof is a 

manage heat t
oration 
ction 
ection 

mal mass 

 

Arch

dition of a gr

 benefits incl
sland effect 
se gases 
sulation 
’s stormwate
itional structu

stem and requ
 major conce
through a num

hitectural Eng

reen roof to 

luding: 

r runoff 
ural reinforce
uires a carefu

ern to ensure 
mber of ways

Universit

gineering | A

the Chevron

ement to take
ully planned 
 proper perfo
s: 

ty of Pittsbur

April 4, 2012 

n Annex, the 

e the addition
 maintenance
ormance 

rgh – Chevro
Robert

|  37 

following co

nal loads 
e procedure 

on Annex 
t Mroskey 

 

onclusions 

 



 

 

APPEN

The follow
façade for

 

 

DIX A – A

wing visual is
r the Chevron

CTUAL PH

s a represent
n Annex.  

Arch

HASING V

tation of the a

hitectural Eng

ISUAL 

actual progre

Universit

gineering | A

ess involved 

ty of Pittsbur

April 4, 2012 

 with the insta

rgh – Chevro
Robert

|  38 

allation of the

on Annex 
t Mroskey 

 

e exterior 



The photos shown below dictate what the Chevron Annex’s 
building elevation looked like at the beginning of the month and 
the short summary describes the work that was performed that 
month. 
 

East 
January 2011 

 
Install Exterior Sheathing (started Oct 2010) 

 
 
 
 
 

February 2011 
 

Started Windows & Curtainwall 

 
 
 
 
 

March 2011 
 

Continued Windows & Curtainwall 
Started Sheet Air Barrier 

 
 



April 2011 
 

Continued Air Barrier 
Started Exterior Building Louvers 

 
 
 
 

May 2011 
 

Continued Air Barrier 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



June 2011 
 

Started Exterior Wall Insulation 
Started Metal Wall Panels 

Started Terra Cotta 

 
 
 

July 2011 
 

Continued Exterior Wall Insulation 
Continued Metal Wall Panels 

Continued Terra Cotta 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



August 2011 
 

Started Insulation and Metal Wall Panels @ Existing Ashe Roof 
 

 
 
 
 

September 2011 
 

Continued Insulation and Metal Wall Panels @ Existing Ashe Roof 
 

 
 
 
 
 



South 
January 2011 

 
Finished Exterior Sheathing (started Oct 2010) 

Start Windows & Curtainwall 
Started Sheathing & Roofing Eyebrow 

 

 
 
 

February 2011 
 

Continued Windows & Curtainwall 
Continued Sheathing & Roofing Eyebrow 

 
 
 

March 2011 
 

Continued Sheathing & Roofing Eyebrow 
 
 
 

April 2011 
 

Continued Sheathing & Roofing Eyebrow 
Started Sheet Air Barrier 

Started Exterior Building Louvers 
 

 



 
May 2011 

 
Continued Sheathing & Roofing Eyebrow 

Continued Sheet Air Barrier 
 

 
 
 
 

June 2011 
 

Finished Sheathing & Roofing Eyebrow 
Continued Sheet Air Barrier 

Started Exterior Wall Insulation 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



July 2011 
 

Finished Sheet Air Barrier 
Continued Exterior Wall Insulation 

Started Terra Cotta 

 
 
 
 

August 2011 
 

Finished Exterior Wall Insulation 
Finished Terra Cotta 

Started Metal Wall Panels 
Started Sunshade Devices 

 

 
 
 
 
 
 
 
 
 
 
 
 



 
September 2011 

 
 

Started Insulation & Metal Wall Panels @ Existing Ashe Roof 
 

 



West 
January 2011 

 
Exterior Sheathing – Completed in December 2010 

Started Windows & Curtainwall 
 

 
 
 
 
 
 

February 2011 
 

Finished Windows & Curtainwall 
Started Sheathing & Roofing Eyebrow 

 
 

 
 
 
 
 
 
 
 
 



March 2011 
 

Continued Sheathing & Roofing Eyebrow 
 

 
 
 
 

April 2011 
 

Continued Sheathing & Roofing Eyebrow 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



May 2011 
 

Continued Sheathing & Roofing Eyebrow 
Started Sheet Air Barrier 

 

 
 
 
 
 

June 2011 
 

Finished Sheathing & Roofing Eyebrow 
Finished Sheet Air Barrier 

 
 
 
 
 

July 2011 
 

Started Exterior Wall Insulation 
Started Terra Cotta 

 
 
 
 
 
 



August 2011 
 

Continued Exterior Wall Insulation 
Finished Terra Cotta 

Started Metal Wall Panels 
Started Sunshade Devices 

 

 
 
 
 
 

September 2011 
 

Finished Exterior Wall Insulation 
Finished Metal Wall Panels 

 
 

 
 
 

 
 



North 
 

January 2011 
 

Exterior Sheathing – Finished December 2010 
Windows & Curtainwall – Finished December 2010 

 

 
 
 

February 2011 
 
 
 

March 2011 
 

Started Exterior Building Louvers 
 
 

April 2011 
 

Started Sheet Air Barrier 
 

 
 
 
 
 



May 2011 
 

Finished Sheet Air Barrier 
Started Exterior Wall Insulation 

Started Metal Wall Panels 
 

 
 
 
 

June 2011 
 

Continued Exterior Wall Insulation 
Continued Metal Wall Panels 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

July 2011 
 

Continued Exterior Wall Insulation 
Finished Metal Wall Panels 

Started Terra Cotta 
 

 
 
 
 

August 2011 
 

Finished Exterior Wall Insulation 
Finished Terra Cotta 
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ID Task
Mod

Task Name Duration Start Finish

1 East Elevation 235 days Mon 
10/25/10

Fri 9/16/11

2 Exterior Sheathing 66 days Mon 10/25/10Mon 1/24/11

3 Windows & Curtainwall 54 days Tue 2/1/11 Fri 4/15/11

4 Sheet Air Barrier 49 days Fri 3/25/11 Wed 6/1/11

5 Exterior Building Louvers 1 day Sat 4/2/11 Sat 4/2/11

6 Exterior Wall Insulation 31 days Wed 6/1/11 Wed 7/13/11

7 Metal Wall Panels 30 days Tue 6/7/11 Mon 7/18/11

8 Clay Tile Veneer System 17 days Thu 6/23/11 Fri 7/15/11

9 Insulation & Metal Wall Panels @ Ashe 
Roof

20 days Mon 8/22/11 Fri 9/16/11

10 South Elevation 247 days Thu 10/21/10 Fri 9/30/11

11 Exterior Sheathing 49 days Thu 10/21/10 Tue 12/28/10

12 Windows & Curtainwall 36 days Mon 12/20/10Mon 2/7/11

13 Complete Sheathing & Roofing Eyebrow 86 days Mon 1/24/11 Sat 5/21/11

14 Exterior Building Louvers 1 day Sat 4/2/11 Sat 4/2/11

15 Sheet Air Barrier 73 days Wed 3/30/11 Fri 7/8/11

16 Exterior Wall Insulation 39 days Thu 6/16/11 Tue 8/9/11

17 Clay Tile Veneer System 26 days Thu 6/23/11 Thu 7/28/11

18 Sunshade Devices 10 days Mon 8/1/11 Fri 8/12/11

19 Phenolic Wall/Soffit Panels 6 days Wed 8/10/11 Wed 8/17/11

20 Metal Wall Panels 15 days Tue 8/2/11 Mon 8/22/11

21 Insulation & Metal Wall Panels @ Ashe 
Roof

10 days Mon 9/19/11 Fri 9/30/11

22 West Elevation 199 days Tue 12/7/10 Fri 9/9/11

East Elevation

Exterior Sheathing

Windows & Curtainwall

Sheet Air Barrier

Exterior Building Louvers

Exterior Wall Insulation

Metal Wall Panels

Clay Tile Veneer System

Insulation & Metal Wall Panels @ Ashe Roo

South Elevation

Exterior Sheathing

Windows & Curtainwall

Complete Sheathing & Roofing Eyebrow

Exterior Building Louvers

Sheet Air Barrier

Exterior Wall Insulation

Clay Tile Veneer System

Sunshade Devices

Phenolic Wall/Soffit Panels

Metal Wall Panels

Insulation & Metal Wall Panels @ Ashe

West Elevation
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ID Task
Mod

Task Name Duration Start Finish

23 Exterior Sheathing 12 days Tue 12/7/10 Wed 12/22/10

24 Windows & Curtainwall 10 days Mon 1/24/11 Fri 2/4/11

25 Complete Sheathing Lower West 54 days Mon 1/31/11 Thu 4/14/11

26 Complete Sheathing & Roofing Eyebrow 104 days Tue 2/1/11 Fri 6/24/11

27 Sheet Air Barrier 41 days Tue 5/3/11 Tue 6/28/11

28 Clay Tile Veneer System 16 days Wed 7/20/11 Wed 8/10/11

29 Exterior Wall Insulation 36 days Wed 7/20/11 Wed 9/7/11

30 Sunshade Devices 11 days Wed 8/10/11 Wed 8/24/11

31 Metal Wall Panels 14 days Mon 8/22/11 Thu 9/8/11

32 Phenolic Wall/Soffit Panels 7 days Thu 9/1/11 Fri 9/9/11

33 North Elevation 206 days Mon 11/8/10 Mon 8/22/11

34 Exterior Sheathing 34 days Mon 11/8/10 Thu 12/23/10

35 Windows & Curtainwall 31 days Wed 11/10/10Wed 12/22/10

36 Exterior Building Louvers 9 days Mon 3/14/11 Thu 3/24/11

37 Sheet Air Barrier 26 days Thu 4/14/11 Thu 5/19/11

38 Exterior Wall Insulation 58 days Fri 5/20/11 Tue 8/9/11

39 Metal Wall Panels 64 days Wed 5/25/11 Mon 8/22/11

40 Clay Tile Veneer System 14 days Tue 7/26/11 Fri 8/12/11

Exterior Sheathing

Windows & Curtainwall

Complete Sheathing Lower West

Complete Sheathing & Roofing Eyebrow

Sheet Air Barrier

Clay Tile Veneer System

Exterior Wall Insulation

Sunshade Devices

Metal Wall Panels

Phenolic Wall/Soffit Panels

North Elevation

Exterior Sheathing

Windows & Curtainwall

Exterior Building Louvers

Sheet Air Barrier

Exterior Wall Insulation

Metal Wall Panels

Clay Tile Veneer System
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ID Task 
Mode

Task Name Duration Start Finish Predecessors Successors Resource Names

1 East Elevation 51 days Thu 7/29/10 Thu 10/7/10

2 Swing 1 33 days Thu 7/29/10 Mon 9/13/10

3 Locate/Set‐Up Swing 1 day Thu 7/29/10 Thu 7/29/10 4

4 Exterior Sheathing 5 days Fri 7/30/10 Thu 8/5/10 3 5

5 Windows & Curtainwall 10 days Fri 8/6/10 Thu 8/19/10 4 6

6 Air Barrier 1 day Fri 8/20/10 Fri 8/20/10 5 7

7 2" Rigid Insulation 1 day Mon 8/23/10 Mon 8/23/10 6 8

8 Terra Cotta Horizontal Rails 1 day Tue 8/24/10 Tue 8/24/10 7 9

9 Clips & Insulation 1 day Wed 8/25/10 Wed 8/25/10 8 10

10 Terra Cotta Vertical Rails 1 day Thu 8/26/10 Thu 8/26/10 9 11

11 Terra Cotta Tile 2 days Fri 8/27/10 Mon 8/30/10 10 12

12 Misc. Flashings 2 days Tue 8/31/10 Wed 9/1/10 11 13

13 Metal Panels 5 days Thu 9/2/10 Wed 9/8/10 12 14

14 Expansion Joint @ Building 
Connection

1 day Thu 9/9/10 Thu 9/9/10 13 15

15 Re‐Locate Swing 1 day Fri 9/10/10 Fri 9/10/10 14 16,49

16 Roof Coping 1 day Mon 9/13/10 Mon 9/13/10 15

17 Swing 2 51 days Thu 7/29/10 Thu 10/7/10

18 Locate/Set‐Up Swing 1 day Thu 7/29/10 Thu 7/29/10 19

19 Exterior Sheathing 5 days Fri 7/30/10 Thu 8/5/10 18 20

20 Windows & Curtainwall 20 days Fri 8/6/10 Thu 9/2/10 19 21

21 Air Barrier 2 days Fri 9/3/10 Mon 9/6/10 20 22

22 2" Rigid Insulation 2 days Tue 9/7/10 Wed 9/8/10 21 23

23 Terra Cotta Horizontal Rails 3 days Thu 9/9/10 Mon 9/13/10 22 24

24 Clips & Insulation 3 days Tue 9/14/10 Thu 9/16/10 23 25

25 Terra Cotta Vertical Rails 3 days Fri 9/17/10 Tue 9/21/10 24 26

26 Terra Cotta Tile 5 days Wed 9/22/10 Tue 9/28/10 25 27

27 Misc. Flashings 1 day Wed 9/29/10 Wed 9/29/10 26 28

28 Louvers 2 days Thu 9/30/10 Fri 10/1/10 27 29

29 Metal Panels 2 days Mon 10/4/10 Tue 10/5/10 28 30

30 Re‐Locate Swing 1 day Wed 10/6/10 Wed 10/6/10 29 31,62

31 Roof Coping 1 day Thu 10/7/10 Thu 10/7/10 30

32 South Elevation 166 days Thu 7/29/10 Thu 3/17/11

33 Swing 3 45 days Thu 7/29/10 Wed 9/29/10

34 Locate/Set‐Up Swing 1 day Thu 7/29/10 Thu 7/29/10 35

35 Exterior Sheathing 5 days Fri 7/30/10 Thu 8/5/10 34 36

36 Windows & Curtainwall 20 days Fri 8/6/10 Thu 9/2/10 35 37

37 Air Barrier 2 days Fri 9/3/10 Mon 9/6/10 36 38

38 2" Rigid Insulation 2 days Tue 9/7/10 Wed 9/8/10 37 39

39 Terra Cotta Horizontal Rails 2 days Thu 9/9/10 Fri 9/10/10 38 40

40 Clips & Insulation 2 days Mon 9/13/10 Tue 9/14/10 39 41

41 Terra Cotta Vertical Rails 2 days Wed 9/15/10 Thu 9/16/10 40 42

42 Terra Cotta Tile 2 days Fri 9/17/10 Mon 9/20/10 41 43

43 Misc. Flashings 1 day Tue 9/21/10 Tue 9/21/10 42 44

44 Louvers 2 days Wed 9/22/10 Thu 9/23/10 43 45

45 Metal Panels 2 days Fri 9/24/10 Mon 9/27/10 44 46

46 Re‐Locate Swing 1 day Tue 9/28/10 Tue 9/28/10 45 47,87

47 Roof Coping 1 day Wed 9/29/10 Wed 9/29/10 46

48 Swing 4 26 days Mon 9/13/10 Mon 
10/18/10

49 Locate/Set‐Up Swing 1 day Mon 9/13/10 Mon 9/13/10 15 50

50 Exterior Sheathing 10 days Tue 9/14/10 Mon 9/27/10 49 51

51 Air Barrier 1 day Tue 9/28/10 Tue 9/28/10 50 52

52 2" Rigid Insulation 2 days Wed 9/29/10 Thu 9/30/10 51 53

53 Terra Cotta Horizontal Rails 2 days Fri 10/1/10 Mon 10/4/10 52 54

54 Clips & Insulation 2 days Tue 10/5/10 Wed 10/6/10 53 55

55 Terra Cotta Vertical Rails 2 days Thu 10/7/10 Fri 10/8/10 54 56

56 Terra Cotta Tile 2 days Mon 10/11/10 Tue 10/12/10 55 57

57 Misc. Flashings 1 day Wed 10/13/10Wed 10/13/10 56 58

58 Metal Panels 1 day Thu 10/14/10 Thu 10/14/10 57 59

59 Re‐Locate Swing 1 day Fri 10/15/10 Fri 10/15/10 58 60,112

60 Roof Coping 1 day Mon 10/18/10Mon 10/18/10 59

61 Swing 5 116 days Thu 10/7/10 Thu 3/17/11

62 Locate/Set‐Up Swing 1 day Thu 10/7/10 Thu 10/7/10 30 63

63 Exterior Sheathing 5 days Fri 10/8/10 Thu 10/14/10 62 64

64 Windows & Curtainwall 15 days Fri 10/15/10 Thu 11/4/10 63 65

65 Air Barrier 1 day Fri 11/5/10 Fri 11/5/10 64 66

66 2" Rigid Insulation 1 day Mon 11/8/10 Mon 11/8/10 65 67

67 Terra Cotta Horizontal Rails 1 day Tue 11/9/10 Tue 11/9/10 66 68

68 Clips & Insulation 1 day Wed 11/10/10Wed 11/10/10 67 69

69 Terra Cotta Vertical Rails 1 day Thu 11/11/10 Thu 11/11/10 68 70

70 Terra Cotta Tile 1 day Fri 11/12/10 Fri 11/12/10 69 71

71 Misc. Flashings 1 day Mon 11/15/10Mon 11/15/10 70 72

72 Locate/Set‐Up Swing 1 day Tue 11/16/10 Tue 11/16/10 71 73

73 Eyebrow 40 days Wed 11/17/10 Tue 1/11/11 72 74

74 Exterior Sheathing 10 days Wed 1/12/11 Tue 1/25/11 73 75

75 Windows & Curtainwall 20 days Wed 1/26/11 Tue 2/22/11 74 76

76 Air Barrier 2 days Wed 2/23/11 Thu 2/24/11 75 77

77 2" Rigid Insulation 2 days Fri 2/25/11 Mon 2/28/11 76 78

78 Terra Cotta Horizontal Rails 2 days Tue 3/1/11 Wed 3/2/11 77 79

79 Clips & Insulation 2 days Thu 3/3/11 Fri 3/4/11 78 80

80 Terra Cotta Vertical Rails 2 days Mon 3/7/11 Tue 3/8/11 79 81

81 Terra Cotta Tile 2 days Wed 3/9/11 Thu 3/10/11 80 82

82 Misc. Flashings 1 day Fri 3/11/11 Fri 3/11/11 81 83

83 Metal Panels 2 days Mon 3/14/11 Tue 3/15/11 82 84,137

84 Re‐Locate Swing 1 day Wed 3/16/11 Wed 3/16/11 83 85

85 Roof Coping 1 day Thu 3/17/11 Thu 3/17/11 84

86 Swing 6 116 days Wed 9/29/10 Wed 3/9/11

87 Locate/Set‐Up Swing 1 day Wed 9/29/10 Wed 9/29/10 46 88

88 Exterior Sheathing 5 days Thu 9/30/10 Wed 10/6/10 87 89

89 Windows & Curtainwall 15 days Thu 10/7/10 Wed 10/27/10 88 90

90 Air Barrier 1 day Thu 10/28/10 Thu 10/28/10 89 91

91 2" Rigid Insulation 1 day Fri 10/29/10 Fri 10/29/10 90 92

92 Terra Cotta Horizontal Rails 1 day Mon 11/1/10 Mon 11/1/10 91 93

93 Clips & Insulation 1 day Tue 11/2/10 Tue 11/2/10 92 94

94 Terra Cotta Vertical Rails 1 day Wed 11/3/10 Wed 11/3/10 93 95

95 Terra Cotta Tile 1 day Thu 11/4/10 Thu 11/4/10 94 96

96 Misc. Flashings 1 day Fri 11/5/10 Fri 11/5/10 95 97

Locate/Set‐Up Swing

Exterior Sheathing

Windows & Curtainwall

Air Barrier

2" Rigid Insulation

Terra Cotta Horizontal Rails

Clips & Insulation

Terra Cotta Vertical Rails

Terra Cotta Tile

Misc. Flashings

Metal Panels

Expansion Joint @ Building Connection

Re‐Locate Swing

Roof Coping

Locate/Set‐Up Swing

Exterior Sheathing

Windows & Curtainwall

Air Barrier

2" Rigid Insulation

Terra Cotta Horizontal Rails

Clips & Insulation

Terra Cotta Vertical Rails

Terra Cotta Tile

Misc. Flashings

Louvers

Metal Panels

Re‐Locate Swing

Roof Coping

Locate/Set‐Up Swing

Exterior Sheathing

Windows & Curtainwall

Air Barrier

2" Rigid Insulation

Terra Cotta Horizontal Rails

Clips & Insulation

Terra Cotta Vertical Rails

Terra Cotta Tile

Misc. Flashings

Louvers

Metal Panels

Re‐Locate Swing

Roof Coping

Locate/Set‐Up Swing

Exterior Sheathing

Air Barrier

2" Rigid Insulation

Terra Cotta Horizontal Rails

Clips & Insulation

Terra Cotta Vertical Rails

Terra Cotta Tile

Misc. Flashings

Metal Panels

Re‐Locate Swing

Roof Coping

Locate/Set‐Up Swing

Exterior Sheathing

Windows & Curtainwall

Air Barrier

2" Rigid Insulation

Terra Cotta Horizontal Rails

Clips & Insulation

Terra Cotta Vertical Rails

Terra Cotta Tile

Misc. Flashings

Locate/Set‐Up Swing

Eyebrow

Exterior Sheathing

Windows & Curtainwall

Air Barrier

2" Rigid Insulation

Terra Cotta Horizontal Rails

Clips & Insulation

Terra Cotta Vertical Rails

Terra Cotta Tile

Misc. Flashings

Metal Panels

Re‐Locate Swing

Roof Coping

Locate/Set‐Up Swing

Exterior Sheathing

Windows & Curtainwall

Air Barrier

2" Rigid Insulation

Terra Cotta Horizontal Rails

Clips & Insulation

Terra Cotta Vertical Rails

Terra Cotta Tile

Misc. Flashings
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ID Task 
Mode

Task Name Duration Start Finish Predecessors Successors Resource Names

97 Locate/Set‐Up Swing 1 day Mon 11/8/10 Mon 11/8/10 96 98

98 Eyebrow 40 days Tue 11/9/10 Mon 1/3/11 97 99

99 Exterior Sheathing 10 days Tue 1/4/11 Mon 1/17/11 98 100

100 Windows & Curtainwall 20 days Tue 1/18/11 Mon 2/14/11 99 101

101 Air Barrier 2 days Tue 2/15/11 Wed 2/16/11 100 102

102 2" Rigid Insulation 2 days Thu 2/17/11 Fri 2/18/11 101 103

103 Terra Cotta Horizontal Rails 2 days Mon 2/21/11 Tue 2/22/11 102 104

104 Clips & Insulation 2 days Wed 2/23/11 Thu 2/24/11 103 105

105 Terra Cotta Vertical Rails 2 days Fri 2/25/11 Mon 2/28/11 104 106

106 Terra Cotta Tile 2 days Tue 3/1/11 Wed 3/2/11 105 107

107 Misc. Flashings 1 day Thu 3/3/11 Thu 3/3/11 106 108

108 Metal Panels 2 days Fri 3/4/11 Mon 3/7/11 107 109

109 Re‐Locate Swing 1 day Tue 3/8/11 Tue 3/8/11 108 110,161

110 Roof Coping 1 day Wed 3/9/11 Wed 3/9/11 109

111 Swing 7 97 days Mon 
10/18/10

Tue 3/1/11

112 Locate/Set‐Up Swing 1 day Mon 10/18/10Mon 10/18/10 59 113

113 Exterior Sheathing 5 days Tue 10/19/10 Mon 10/25/10 112 114

114 Windows & Curtainwall 15 days Tue 10/26/10 Mon 11/15/10 113 115

115 Air Barrier 1 day Tue 11/16/10 Tue 11/16/10 114 116

116 2" Rigid Insulation 1 day Wed 11/17/10Wed 11/17/10 115 117

117 Terra Cotta Horizontal Rails 1 day Thu 11/18/10 Thu 11/18/10 116 118

118 Clips & Insulation 1 day Fri 11/19/10 Fri 11/19/10 117 119

119 Terra Cotta Vertical Rails 1 day Mon 11/22/10Mon 11/22/10 118 120

120 Terra Cotta Tile 1 day Tue 11/23/10 Tue 11/23/10 119 121

121 Misc. Flashings 1 day Wed 11/24/10Wed 11/24/10 120 122

122 Locate/Set‐Up Swing 1 day Thu 11/25/10 Thu 11/25/10 121 123

123 Eyebrow 40 days Fri 11/26/10 Thu 1/20/11 122 124

124 Exterior Sheathing 10 days Fri 1/21/11 Thu 2/3/11 123 125

125 Air Barrier 2 days Fri 2/4/11 Mon 2/7/11 124 126

126 2" Rigid Insulation 2 days Tue 2/8/11 Wed 2/9/11 125 127

127 Terra Cotta Horizontal Rails 2 days Thu 2/10/11 Fri 2/11/11 126 128

128 Clips & Insulation 2 days Mon 2/14/11 Tue 2/15/11 127 129

129 Terra Cotta Vertical Rails 2 days Wed 2/16/11 Thu 2/17/11 128 130

130 Terra Cotta Tile 2 days Fri 2/18/11 Mon 2/21/11 129 131,145SS

131 Misc. Flashings 1 day Tue 2/22/11 Tue 2/22/11 130 132

132 Metal Panels 2 days Wed 2/23/11 Thu 2/24/11 131 133,157SS

133 Re‐Locate Swing 1 day Fri 2/25/11 Fri 2/25/11 132 134,174

134 Roof Coping 2 days Mon 2/28/11 Tue 3/1/11 133

135 West Elevation 97 days Mon 2/28/11 Tue 7/12/11

136 Swing 8 85 days Wed 3/16/11 Tue 7/12/11

137 Locate/Set‐Up Swing 1 day Wed 3/16/11 Wed 3/16/11 83 138

138 Exterior Sheathing 5 days Thu 3/17/11 Wed 3/23/11 137 139

139 Windows & Curtainwall 15 days Thu 3/24/11 Wed 4/13/11 138 140

140 Air Barrier 1 day Thu 4/14/11 Thu 4/14/11 139 141

141 2" Rigid Insulation 1 day Fri 4/15/11 Fri 4/15/11 140 142

142 Terra Cotta Horizontal Rails 1 day Mon 4/18/11 Mon 4/18/11 141 143

143 Clips & Insulation 1 day Tue 4/19/11 Tue 4/19/11 142 144

144 Terra Cotta Vertical Rails 1 day Wed 4/20/11 Wed 4/20/11 143 145

145 Terra Cotta Tile 1 day Thu 4/21/11 Thu 4/21/11 144,130SS 146

146 Misc. Flashings 1 day Fri 4/22/11 Fri 4/22/11 145 147

147 Locate/Set‐Up Swing 1 day Mon 4/25/11 Mon 4/25/11 146 148

148 Eyebrow 40 days Tue 4/26/11 Mon 6/20/11 147 149

149 Exterior Sheathing 5 days Tue 6/21/11 Mon 6/27/11 148 150

150 Air Barrier 1 day Tue 6/28/11 Tue 6/28/11 149 151

151 2" Rigid Insulation 1 day Wed 6/29/11 Wed 6/29/11 150 152

152 Terra Cotta Horizontal Rails 1 day Thu 6/30/11 Thu 6/30/11 151 153

153 Clips & Insulation 1 day Fri 7/1/11 Fri 7/1/11 152 154

154 Terra Cotta Vertical Rails 1 day Mon 7/4/11 Mon 7/4/11 153 155

155 Terra Cotta Tile 1 day Tue 7/5/11 Tue 7/5/11 154 156

156 Misc. Flashings 1 day Wed 7/6/11 Wed 7/6/11 155 157

157 Metal Panels 2 days Thu 7/7/11 Fri 7/8/11 132SS,156 158

158 Re‐Locate Swing 1 day Mon 7/11/11 Mon 7/11/11 157 159,189

159 Roof Coping 1 day Tue 7/12/11 Tue 7/12/11 158

160 Swing 9 17 days Wed 3/9/11 Thu 3/31/11

161 Locate/Set‐Up Swing 1 day Wed 3/9/11 Wed 3/9/11 109 162

162 Exterior Sheathing 5 days Thu 3/10/11 Wed 3/16/11 161 163

163 Air Barrier 1 day Thu 3/17/11 Thu 3/17/11 162 164

164 2" Rigid Insulation 1 day Fri 3/18/11 Fri 3/18/11 163 165

165 Terra Cotta Horizontal Rails 1 day Mon 3/21/11 Mon 3/21/11 164 166

166 Clips & Insulation 1 day Tue 3/22/11 Tue 3/22/11 165 167

167 Terra Cotta Vertical Rails 1 day Wed 3/23/11 Wed 3/23/11 166 168

168 Terra Cotta Tile 1 day Thu 3/24/11 Thu 3/24/11 167 169

169 Misc. Flashings 1 day Fri 3/25/11 Fri 3/25/11 168 170

170 Metal Panels 2 days Mon 3/28/11 Tue 3/29/11 169 171

171 Re‐Locate Swing 1 day Wed 3/30/11 Wed 3/30/11 170 172,203

172 Roof Coping 1 day Thu 3/31/11 Thu 3/31/11 171

173 Swing 10 32 days Mon 2/28/11 Tue 4/12/11

174 Locate/Set‐Up Swing 1 day Mon 2/28/11 Mon 2/28/11 133 175

175 Exterior Sheathing 5 days Tue 3/1/11 Mon 3/7/11 174 176

176 Windows & Curtainwall 15 days Tue 3/8/11 Mon 3/28/11 175 177,191FF

177 Air Barrier 1 day Tue 3/29/11 Tue 3/29/11 176 178

178 2" Rigid Insulation 1 day Wed 3/30/11 Wed 3/30/11 177 179

179 Terra Cotta Horizontal Rails 1 day Thu 3/31/11 Thu 3/31/11 178 180

180 Clips & Insulation 1 day Fri 4/1/11 Fri 4/1/11 179 181

181 Terra Cotta Vertical Rails 1 day Mon 4/4/11 Mon 4/4/11 180 182

182 Terra Cotta Tile 1 day Tue 4/5/11 Tue 4/5/11 181 183,197SS

183 Misc. Flashings 1 day Wed 4/6/11 Wed 4/6/11 182 184

184 Metal Panels 2 days Thu 4/7/11 Fri 4/8/11 183 185

185 Re‐Locate Swing 1 day Mon 4/11/11 Mon 4/11/11 184 186,213

186 Roof Coping 1 day Tue 4/12/11 Tue 4/12/11 185

187 North Elevation 102 days Thu 3/31/11 Fri 8/19/11

188 Swing 11 27 days Tue 7/12/11 Wed 8/17/11

189 Locate/Set‐Up Swing 1 day Tue 7/12/11 Tue 7/12/11 158 190,223

190 Exterior Sheathing 5 days Wed 7/13/11 Tue 7/19/11 189 191

191 Windows & Curtainwall 10 days Wed 7/20/11 Tue 8/2/11 190,176FF 192

192 Air Barrier 1 day Wed 8/3/11 Wed 8/3/11 191 193

193 2" Rigid Insulation 1 day Thu 8/4/11 Thu 8/4/11 192 194
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ID Task 
Mode

Task Name Duration Start Finish Predecessors Successors Resource Names

194 Terra Cotta Horizontal Rails 1 day Fri 8/5/11 Fri 8/5/11 193 195

195 Clips & Insulation 1 day Mon 8/8/11 Mon 8/8/11 194 196

196 Terra Cotta Vertical Rails 1 day Tue 8/9/11 Tue 8/9/11 195 197

197 Terra Cotta Tile 1 day Wed 8/10/11 Wed 8/10/11 196,182SS 198

198 Misc. Flashings 1 day Thu 8/11/11 Thu 8/11/11 197 199

199 Metal Panels 2 days Fri 8/12/11 Mon 8/15/11 198 200

200 Re‐Locate Swing 1 day Tue 8/16/11 Tue 8/16/11 199 201

201 Roof Coping 1 day Wed 8/17/11 Wed 8/17/11 200

202 Swing 12 39 days Thu 3/31/11 Tue 5/24/11

203 Locate/Set‐Up Swing 1 day Thu 3/31/11 Thu 3/31/11 171 204

204 Exterior Sheathing 5 days Fri 4/1/11 Thu 4/7/11 203 205

205 Windows & Curtainwall 20 days Fri 4/8/11 Thu 5/5/11 204 206

206 Air Barrier 2 days Fri 5/6/11 Mon 5/9/11 205 207

207 2" Rigid Insulation 2 days Tue 5/10/11 Wed 5/11/11 206 208

208 Louvers 2 days Thu 5/12/11 Fri 5/13/11 207 209

209 Metal Panels 5 days Mon 5/16/11 Fri 5/20/11 208 210

210 Remove Swing 1 day Mon 5/23/11 Mon 5/23/11 209 211

211 Roof Coping 1 day Tue 5/24/11 Tue 5/24/11 210 232

212 Swing 13 40 days Tue 4/12/11 Mon 6/6/11

213 Locate/Set‐Up Swing 1 day Tue 4/12/11 Tue 4/12/11 185 214

214 Exterior Sheathing 5 days Wed 4/13/11 Tue 4/19/11 213 215

215 Windows & Curtainwall 20 days Wed 4/20/11 Tue 5/17/11 214 216

216 Air Barrier 2 days Wed 5/18/11 Thu 5/19/11 215 217

217 2" Rigid Insulation 2 days Fri 5/20/11 Mon 5/23/11 216 218

218 Louvers 3 days Tue 5/24/11 Thu 5/26/11 217 219

219 Metal Panels 5 days Fri 5/27/11 Thu 6/2/11 218 220,228SS

220 Remove Swing 1 day Fri 6/3/11 Fri 6/3/11 219 221

221 Roof Coping 1 day Mon 6/6/11 Mon 6/6/11 220 232

222 Swing 14 28 days Wed 7/13/11 Fri 8/19/11

223 Locate/Set‐Up Swing 1 day Wed 7/13/11 Wed 7/13/11 189 224

224 Exterior Sheathing 5 days Thu 7/14/11 Wed 7/20/11 223 225

225 Windows & Curtainwall 10 days Thu 7/21/11 Wed 8/3/11 224 226

226 Air Barrier 2 days Thu 8/4/11 Fri 8/5/11 225 227

227 2" Rigid Insulation 2 days Mon 8/8/11 Tue 8/9/11 226 228

228 Metal Panels 5 days Wed 8/10/11 Tue 8/16/11 227,219SS 229

229 Expansion Joint @ Building 
Connection

1 day Wed 8/17/11 Wed 8/17/11 228 230

230 Remove Swing 1 day Thu 8/18/11 Thu 8/18/11 229 231

231 Roof Coping 1 day Fri 8/19/11 Fri 8/19/11 230 232

232 Substantial Completion 0 days Fri 8/19/11 Fri 8/19/11 231,221,211
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Roof Coping

Locate/Set‐Up Swing

Exterior Sheathing

Windows & Curtainwall
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Metal Panels

Expansion Joint @ Building Connection

Remove Swing

Roof Coping
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ID Task 
Mode

Task Name Duration Start Finish Predecessors Successors Resource Names

1 Milestones ‐ All Floors 52 days Thu 6/9/11 Fri 8/19/11

2 Commissioning ‐ Phase 1 35 days Thu 6/9/11 Wed 7/27/11 3,4,8

3 Above Ceiling L&I Inspection 1 day Thu 7/28/11 Thu 7/28/11 2 7,8

4 Above Ceiling AEI Inspection 1 day Thu 7/28/11 Thu 7/28/11 2 7,8

5 Fire Alarm Programming & Testing 2 days Wed 7/27/11 Thu 7/28/11 7,8

6 Fire/Smoke Damper Testing 2 days Wed 7/27/11 Thu 7/28/11 7,8

7 Preliminary L&I Inspection 1 day Fri 7/29/11 Fri 7/29/11 3,4,5,6 9,8

8 Commissioning ‐ Phase 2 10 days Mon 8/1/11 Fri 8/12/11 2,3,4,5,6,7 9,12,10

9 Final L&I Inspection 1 day Fri 8/19/11 Fri 8/19/11 8,7 12

10 Building Air Flush Out 5 days Mon 8/15/11 Fri 8/19/11 8 12

11 MEP Equipment Training ‐ Pitt 
Personnel

4 days Tue 8/16/11 Fri 8/19/11 12

12 Substantial Completion 0 days Fri 8/19/11 Fri 8/19/11 10,9,8,11

13 3rd Floor ‐ Existing 7 138 days Wed 2/9/11 Fri 8/19/11

14 Lab Gas Main & Branch OH Rough‐In 20 days Wed 3/2/11 Tue 3/29/11 24,38

15 Lab Water Main & Branch OH 
Rough‐In

20 days Wed 3/2/11 Tue 3/29/11 24,38

16 HVAC Piping OH Rough‐In 25 days Wed 2/23/11 Tue 3/29/11 24,38

17 Plumbing In Wall Rough‐In 30 days Wed 2/9/11 Tue 3/22/11 18FF,39

18 Electrical In Wall Rough‐In 20 days Wed 2/23/11 Tue 3/22/11 17FF 20,39

19 ATC OH Rough‐In 35 days Wed 2/9/11 Tue 3/29/11 21,24,38

20 Pull Elec Wire 20 days Wed 4/20/11 Tue 5/17/11 18 26

21 ATC Wire Pull & Termination 60 days Wed 3/30/11 Tue 6/21/11 19 23FF

22 Power Distribution @ Casework 40 days Wed 4/27/11 Tue 6/21/11 23FF

23 Lab Casework  35 days Wed 5/4/11 Tue 6/21/11 22FF,26FF,28FF,30

24 Acoustical Ceiling Grid 10 days Wed 3/30/11 Tue 4/12/11 14,15,16,19 27,29,32,35,34,25

25 Fume Hoods 30 days Wed 5/25/11 Tue 7/5/11 24 33,36

26 Final Elec Connections ‐ Lab 
Casework

25 days Wed 5/18/11 Tue 6/21/11 20 23FF

27 Acoustical Ceiling Tile ‐ Cuts Only 20 days Wed 4/13/11 Tue 5/10/11 24 42

28 Final Duct Connections ‐ Lab 
Casework

20 days Wed 5/25/11 Tue 6/21/11 23FF

29 G/R/D's 30 days Wed 6/8/11 Tue 7/19/11 24,38 37,43

30 Final Mech/Plumb Connections ‐ Lab
Casework

25 days Wed 6/22/11 Tue 7/26/11 23 43

31 Snorkel & Mech Connections 10 days Wed 7/6/11 Tue 7/19/11 37

32 Tritech Supply Diffusers 5 days Wed 7/13/11 Tue 7/19/11 24 37

33 MEP Connections @ Hoods 10 days Wed 7/6/11 Tue 7/19/11 25 37

34 Quick Disconnect Coils & Kits 10 days Wed 7/6/11 Tue 7/19/11 24 37

35 Nipple Plenums 10 days Wed 7/6/11 Tue 7/19/11 24 37,43

36 Football Shrouds @ Fume Hoods 10 days Wed 7/13/11 Tue 7/26/11 25 43

37 Full Ceiling Tile ‐ Lab Area 5 days Wed 7/20/11 Tue 7/26/11 29,31,32,33,34,343

38 ACT Grid Student Area 5 days Wed 3/30/11 Tue 4/5/11 14,15,16,19 29,40

39 Arch Millwork Student Area 20 days Wed 3/23/11 Tue 4/19/11 17,18 43,41

40 Ceiling Tile Student Area 5 days Wed 4/6/11 Tue 4/12/11 38 43

41 Install Glass Wall Student Area 5 days Wed 7/20/11 Tue 7/26/11 39 43

42 Mechanical Equipment Start‐Up ‐ Lvl 
2

30 days Wed 5/11/11 Tue 6/21/11 27 43

43 Test & Balance ‐ Lvl 2 15 days Wed 7/27/11 Tue 8/16/11 29,30,35,36,37,344

44 ASHRAE 110 Fume Testing ‐ Lvl 2 3 days Wed 8/17/11 Fri 8/19/11 43 89

45 2nd Floor ‐ Existing 6 138 days Wed 2/9/11 Fri 8/19/11

46 Lab Gas Main & Branch OH Rough‐In 20 days Wed 3/2/11 Tue 3/29/11 56,70

47 Lab Water Main & Branch OH 
Rough‐In

20 days Wed 3/2/11 Tue 3/29/11 56,70

48 HVAC Piping OH Rough‐In 25 days Wed 2/23/11 Tue 3/29/11 56,70

49 Plumbing In Wall Rough‐In 30 days Wed 2/9/11 Tue 3/22/11 50FF,71

50 Electrical In Wall Rough‐In 20 days Wed 2/23/11 Tue 3/22/11 49FF 52,71

Milestones ‐ All Floors

Commissioning ‐ Phase 1

Above Ceiling L&I Inspection

Above Ceiling AEI Inspection

Fire Alarm Programming & Testing

Fire/Smoke Damper Testing

Preliminary L&I Inspection

Commissioning ‐ Phase 2

Final L&I Inspection

Building Air Flush Out

MEP Equipment Training ‐ Pitt Personnel

8/19

3rd Floor ‐ Existing 7

Lab Gas Main & Branch OH Rough‐In

Lab Water Main & Branch OH Rough‐In

HVAC Piping OH Rough‐In

Plumbing In Wall Rough‐In

Electrical In Wall Rough‐In

ATC OH Rough‐In

Pull Elec Wire

ATC Wire Pull & Termination

Power Distribution @ Casework

Lab Casework 

Acoustical Ceiling Grid

Fume Hoods

Final Elec Connections ‐ Lab Casework

Acoustical Ceiling Tile ‐ Cuts Only

Final Duct Connections ‐ Lab Casework

G/R/D's

Final Mech/Plumb Connections ‐ Lab Casework

Snorkel & Mech Connections

Tritech Supply Diffusers

MEP Connections @ Hoods

Quick Disconnect Coils & Kits

Nipple Plenums

Football Shrouds @ Fume Hoods

Full Ceiling Tile ‐ Lab Area

ACT Grid Student Area

Arch Millwork Student Area

Ceiling Tile Student Area

Install Glass Wall Student Area

Mechanical Equipment Start‐Up ‐ Lvl 2

Test & Balance ‐ Lvl 2

ASHRAE 110 Fume Testing ‐ Lvl 2

2nd Floor ‐ Existing 6

Lab Gas Main & Branch OH Rough‐In

Lab Water Main & Branch OH Rough‐In

HVAC Piping OH Rough‐In

Plumbing In Wall Rough‐In

Electrical In Wall Rough‐In
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6, '11 Feb 13, '11 Feb 20, '11 Feb 27, '11 Mar 6, '11 Mar 13, '11 Mar 20, '11 Mar 27, '11 Apr 3, '11 Apr 10, '11 Apr 17, '11 Apr 24, '11 May 1, '11 May 8, '11 May 15, '11 May 22, '11 May 29, '11 Jun 5, '11 Jun 12, '11 Jun 19, '11 Jun 26, '11 Jul 3, '11 Jul 10, '11 Jul 17, '11 Jul 24, '11 Jul 31, '11 Aug 7, '11 Aug 14, '11 Aug 21, '11 Aug 28, '11 Sep 4, '11
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ID Task 
Mode

Task Name Duration Start Finish Predecessors Successors Resource Names

51 ATC OH Rough‐In 35 days Wed 2/9/11 Tue 3/29/11 53,56,70

52 Pull Elec Wire 20 days Wed 4/20/11 Tue 5/17/11 50 58

53 ATC Wire Pull & Termination 60 days Wed 3/30/11 Tue 6/21/11 51 55FF

54 Power Distribution @ Casework 40 days Wed 4/27/11 Tue 6/21/11 55FF

55 Lab Casework  35 days Wed 5/4/11 Tue 6/21/11 54FF,58FF,60FF,62

56 Acoustical Ceiling Grid 10 days Wed 3/30/11 Tue 4/12/11 46,47,51,48 59,61,64,67,66,57

57 Fume Hoods 30 days Wed 5/25/11 Tue 7/5/11 56 65,68

58 Final Elec Connections ‐ Lab 
Casework

25 days Wed 5/18/11 Tue 6/21/11 52 55FF

59 Acoustical Ceiling Tile ‐ Cuts Only 20 days Wed 4/13/11 Tue 5/10/11 56 74

60 Final Duct Connections ‐ Lab 
Casework

20 days Wed 5/25/11 Tue 6/21/11 55FF

61 G/R/D's 30 days Wed 6/8/11 Tue 7/19/11 56,70 69,75

62 Final Mech/Plumb Connections ‐ Lab
Casework

25 days Wed 6/22/11 Tue 7/26/11 55 75

63 Snorkel & Mech Connections 10 days Wed 7/6/11 Tue 7/19/11 69

64 Tritech Supply Diffusers 5 days Wed 7/13/11 Tue 7/19/11 56 69

65 MEP Connections @ Hoods 10 days Wed 7/6/11 Tue 7/19/11 57 69

66 Quick Disconnect Coils & Kits 10 days Wed 7/6/11 Tue 7/19/11 56 69

67 Nipple Plenums 10 days Wed 7/6/11 Tue 7/19/11 56 69,75

68 Football Shrouds @ Fume Hoods 10 days Wed 7/13/11 Tue 7/26/11 57 75

69 Full Ceiling Tile ‐ Lab Area 5 days Wed 7/20/11 Tue 7/26/11 63,64,65,66,67,675

70 ACT Grid Student Area 5 days Wed 3/30/11 Tue 4/5/11 46,47,48,51 72,61

71 Arch Millwork Student Area 20 days Wed 3/23/11 Tue 4/19/11 49,50 75,73

72 Ceiling Tile Student Area 5 days Wed 4/6/11 Tue 4/12/11 70 75

73 Install Glass Wall Student Area 5 days Wed 7/20/11 Tue 7/26/11 71 75

74 Mechanical Equipment Start‐Up ‐ Lvl 
2

30 days Wed 5/11/11 Tue 6/21/11 59 75

75 Test & Balance ‐ Lvl 2 15 days Wed 7/27/11 Tue 8/16/11 67,68,69,71,73,789,76

76 ASHRAE 110 Fume Testing ‐ Lvl 2 3 days Wed 8/17/11 Fri 8/19/11 75 89

77 Emergency Generator

78 Fuel Piping Generator Tanks 15 days Wed 6/15/11 Tue 7/5/11 79

79 Fuel System Control Wiring 3 days Wed 7/6/11 Fri 7/8/11 78 80

80 Expansion & Exhaust Piping 5 days Mon 7/11/11 Fri 7/15/11 79 81

81 AtC Equipment Start‐Up 5 days Mon 7/18/11 Fri 7/22/11 80 82

82 Pre Start‐Up & Walk‐Thru 1 day Mon 7/25/11 Mon 7/25/11 81 83

83 Install Fuel Filling Station 5 days Tue 7/26/11 Mon 8/1/11 82 84

84 Install Fuel Monitoring System 8 days Tue 8/2/11 Thu 8/11/11 83 85

85 Inspections & Approvals 1 day Fri 8/12/11 Fri 8/12/11 84 86

86 Tank & Piping Test 1 day Mon 8/15/11 Mon 8/15/11 85 87

87 Generator Start‐Up 2 days Tue 8/16/11 Wed 8/17/11 86 88

88 Generator & Transfer Switch Load 
Test

2 days Thu 8/18/11 Fri 8/19/11 87 89

89 Substantial Completion 0 days Fri 8/19/11 Fri 8/19/11 76,75,88,44

ATC OH Rough‐In

Pull Elec Wire

ATC Wire Pull & Termination

Power Distribution @ Casework

Lab Casework 

Acoustical Ceiling Grid

Fume Hoods

Final Elec Connections ‐ Lab Casework

Acoustical Ceiling Tile ‐ Cuts Only

Final Duct Connections ‐ Lab Casework

G/R/D's

Final Mech/Plumb Connections ‐ Lab Casework

Snorkel & Mech Connections

Tritech Supply Diffusers

MEP Connections @ Hoods

Quick Disconnect Coils & Kits

Nipple Plenums

Football Shrouds @ Fume Hoods

Full Ceiling Tile ‐ Lab Area

ACT Grid Student Area

Arch Millwork Student Area

Ceiling Tile Student Area

Install Glass Wall Student Area

Mechanical Equipment Start‐Up ‐ Lvl 2

Test & Balance ‐ Lvl 2

ASHRAE 110 Fume Testing ‐ Lvl 2

Fuel Piping Generator Tanks

Fuel System Control Wiring

Expansion & Exhaust Piping

AtC Equipment Start‐Up

Pre Start‐Up & Walk‐Thru

Install Fuel Filling Station

Install Fuel Monitoring System

Inspections & Approvals

Tank & Piping Test

Generator Start‐Up

Generator & Transfer Switch Load Test

8/19
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ID Task 
Mode

Task Name Duration Start Finish

1 Milestones ‐ All Floors 15 days Mon 8/1/11 Fri 8/19/11

2 Commissioning ‐ Phase 1 15 days Mon 6/27/11 Fri 7/15/11

3 Above Ceiling L&I Inspection 1 day Mon 7/11/11 Mon 7/11/11

4 Above Ceiling AEI Inspection 3 days Mon 7/18/11 Wed 7/20/11

5 Fire Alarm Programming & Testing 2 days Mon 8/8/11 Tue 8/9/11

6 Fire/Smoke Damper Testing 2 days Thu 8/11/11 Fri 8/12/11

7 Preliminary L&I Inspection 1 day Thu 8/18/11 Thu 8/18/11

8 Substantial Completion 0 days Fri 8/19/11 Fri 8/19/11

9 Commissioning ‐ Phase 2 10 days Mon 8/22/11 Fri 9/2/11

10 Final L&I Inspection 7 days Fri 9/2/11 Mon 9/12/11

11 Building Air Flush Out 2 days Fri 9/16/11 Mon 9/19/11

12 MEP Equipment Training ‐ Pitt 
Personnel

4 days Mon 9/19/11 Thu 9/22/11

13 3rd Floor ‐ Existing 7 131 days Fri 3/18/11 Fri 9/16/11

14 Lab Gas Main & Branch OH Rough‐In 81 days Wed 8/11/10 Wed 12/1/10

15 Lab Water Main & Branch OH 
Rough‐In

11 days Fri 11/19/10 Fri 12/3/10

16 HVAC Piping OH Rough‐In 46 days Fri 10/8/10 Fri 12/10/10

17 Plumbing In Wall Rough‐In 49 days Wed 2/16/11 Mon 4/25/11

18 Electrical In Wall Rough‐In 15 days Mon 3/14/11 Fri 4/1/11

19 ATC OH Rough‐In 35 days Tue 3/1/11 Mon 4/18/11

20 Pull Elec Wire 39 days Mon 4/4/11 Thu 5/26/11

Milestones ‐ All Floors

Commissioning ‐ Phase 1

Above Ceiling L&I Inspection

Above Ceiling AEI Inspection

Fire Alarm Programming & Testing

Fire/Smoke Damper Testing

Preliminary L&I Inspection

8/19

Commissioning ‐ Phase 2

Final L&I Inspection

Building Air Flush Out

MEP Equipment Training ‐ Pitt Personnel

3rd Floor ‐ Existing 7

Lab Gas Main & Branch OH Rough‐In

Lab Water Main & Branch OH Rough‐In

HVAC Piping OH Rough‐In

Plumbing In Wall Rough‐In

Electrical In Wall Rough‐In

ATC OH Rough‐In

Pull Elec Wire

S M T W T F S S M T W T F S S M
May 30, '10 Aug 29, '10 Nov 28, '10 Feb 27, '11 May 29, '11 Aug 28, '11 Nov 27, '11 Feb 26, '

University of Pittsburgh
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ID Task 
Mode

Task Name Duration Start Finish

21 ATC Wire Pull & Termination 65 days Mon 4/18/11 Fri 7/15/11

22 Power Distribution @ Casework 16 days Fri 4/8/11 Fri 4/29/11

23 Lab Casework  24 days Mon 5/16/11 Thu 6/16/11

24 Acoustical Ceiling Grid 29 days Mon 5/9/11 Thu 6/16/11

25 Fume Hoods 19 days Tue 5/24/11 Fri 6/17/11

26 Final Elec Connections ‐ Lab 
Casework

37 days Thu 5/26/11 Fri 7/15/11

27 Acoustical Ceiling Tile ‐ Cuts Only 9 days Fri 7/1/11 Wed 7/13/11

28 Final Duct Connections ‐ Lab 
Casework

60 days Mon 5/23/11 Fri 8/12/11

29 G/R/D's 40 days Thu 6/16/11 Wed 8/10/11

30 Final Mech/Plumb Connections ‐ Lab
Casework

57 days Thu 5/26/11 Fri 8/12/11

31 Snorkel & Mech Connections 10 days Mon 7/18/11 Fri 7/29/11

32 Tritech Supply Diffusers 3 days Fri 8/5/11 Tue 8/9/11

33 MEP Connections @ Hoods 15 days Mon 8/1/11 Fri 8/19/11

34 Quick Disconnect Coils & Kits 4 days Wed 7/27/11 Mon 8/1/11

35 Nipple Plenums 5 days Mon 8/8/11 Fri 8/12/11

36 Football Shrouds @ Fume Hoods 6 days Wed 8/10/11 Wed 8/17/11

37 Full Ceiling Tile ‐ Lab Area 3 days Wed 8/10/11 Fri 8/12/11

38 ACT Grid Student Area 21 days Fri 5/20/11 Fri 6/17/11

39 Arch Millwork Student Area 31 days Fri 7/8/11 Fri 8/19/11

ATC Wire Pull & Termination

Power Distribution @ Casework

Lab Casework 

Acoustical Ceiling Grid

Fume Hoods

Final Elec Connections ‐ Lab Casework

Acoustical Ceiling Tile ‐ Cuts Only

Final Duct Connections ‐ Lab Casework

G/R/D's

Final Mech/Plumb Connections ‐ Lab Casework

Snorkel & Mech Connections

Tritech Supply Diffusers

MEP Connections @ Hoods

Quick Disconnect Coils & Kits

Nipple Plenums

Football Shrouds @ Fume Hoods

Full Ceiling Tile ‐ Lab Area

ACT Grid Student Area

Arch Millwork Student Area

S M T W T F S S M T W T F S S M
May 30, '10 Aug 29, '10 Nov 28, '10 Feb 27, '11 May 29, '11 Aug 28, '11 Nov 27, '11 Feb 26, '
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ID Task 
Mode

Task Name Duration Start Finish

40 Ceiling Tile Student Area 14 days Mon 7/25/11 Thu 8/11/11

41 Install Glass Wall Student Area 69 days Tue 5/10/11 Fri 8/12/11

42 Mechanical Equipment Start‐Up ‐ Lvl 
2

37 days Mon 6/6/11 Tue 7/26/11

43 Test & Balance ‐ Lvl 2 38 days Wed 7/27/11 Fri 9/16/11

44 ASHRAE 110 Fume Testing ‐ Lvl 2 4 days Mon 8/29/11 Thu 9/1/11

45 2nd Floor ‐ Existing 6 272 days Thu 8/5/10 Fri 8/19/11

46 Lab Gas Main & Branch OH Rough‐In 26 days Fri 11/19/10 Fri 12/24/10

47 Lab Water Main & Branch OH 
Rough‐In

26 days Fri 11/19/10 Fri 12/24/10

48 HVAC Piping OH Rough‐In 31 days Fri 11/19/10 Fri 12/31/10

49 Plumbing In Wall Rough‐In 46 days Wed 2/16/11 Wed 4/20/11

50 Electrical In Wall Rough‐In 22 days Tue 2/22/11 Wed 3/23/11

51 ATC OH Rough‐In 36 days Fri 3/11/11 Fri 4/29/11

52 Pull Elec Wire 35 days Fri 4/8/11 Thu 5/26/11

53 ATC Wire Pull & Termination 96 days Fri 4/15/11 Fri 8/26/11

54 Power Distribution @ Casework 51 days Fri 4/29/11 Fri 7/8/11

55 Lab Casework  66 days Fri 3/25/11 Fri 6/24/11

56 Acoustical Ceiling Grid 66 days Mon 5/16/11 Mon 8/15/11

57 Fume Hoods 31 days Fri 6/10/11 Fri 7/22/11

58 Final Elec Connections ‐ Lab 
Casework

27 days Thu 6/23/11 Fri 7/29/11

Ceiling Tile Student Area

Install Glass Wall Student Area

Mechanical Equipment Start‐Up ‐ Lvl 2

Test & Balance ‐ Lvl 2

ASHRAE 110 Fume Testing ‐ Lvl 2

2nd Floor ‐ Existing 6

Lab Gas Main & Branch OH Rough‐In

Lab Water Main & Branch OH Rough‐In

HVAC Piping OH Rough‐In

Plumbing In Wall Rough‐In

Electrical In Wall Rough‐In

ATC OH Rough‐In

Pull Elec Wire

ATC Wire Pull & Termination

Power Distribution @ Casework

Lab Casework 

Acoustical Ceiling Grid

Fume Hoods

Final Elec Connections ‐ Lab Casework

S M T W T F S S M T W T F S S M
May 30, '10 Aug 29, '10 Nov 28, '10 Feb 27, '11 May 29, '11 Aug 28, '11 Nov 27, '11 Feb 26, '
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ID Task 
Mode

Task Name Duration Start Finish

59 Acoustical Ceiling Tile ‐ Cuts Only 7 days Mon 7/11/11 Tue 7/19/11

60 Final Duct Connections ‐ Lab 
Casework

40 days Mon 6/20/11 Fri 8/12/11

61 G/R/D's 50 days Thu 6/16/11 Wed 8/24/11

62 Final Mech/Plumb Connections ‐ Lab
Casework

38 days Wed 6/22/11 Fri 8/12/11

63 Snorkel & Mech Connections 5 days Mon 7/25/11 Fri 7/29/11

64 Tritech Supply Diffusers 25 days Tue 6/28/11 Mon 8/1/11

65 MEP Connections @ Hoods 15 days Mon 8/1/11 Fri 8/19/11

66 Quick Disconnect Coils & Kits 5 days Thu 8/4/11 Wed 8/10/11

67 Nipple Plenums 5 days Mon 8/8/11 Fri 8/12/11

68 Football Shrouds @ Fume Hoods 8 days Thu 8/18/11 Mon 8/29/11

69 Full Ceiling Tile ‐ Lab Area 5 days Mon 8/22/11 Fri 8/26/11

70 ACT Grid Student Area 7 days Fri 5/27/11 Mon 6/6/11

71 Arch Millwork Student Area 35 days Mon 7/11/11 Fri 8/26/11

72 Ceiling Tile Student Area 20 days Mon 7/18/11 Fri 8/12/11

73 Install Glass Wall Student Area 20 days Mon 8/1/11 Fri 8/26/11

74 Mechanical Equipment Start‐Up ‐ Lvl 
2

51 days Mon 6/6/11 Mon 8/15/11

75 Test & Balance ‐ Lvl 2 31 days Wed 7/27/11 Wed 9/7/11

76 ASHRAE 110 Fume Testing ‐ Lvl 2 4 days Mon 8/29/11 Thu 9/1/11

77 Emergency Generator 272 days Thu 8/5/10 Fri 8/19/11

Acoustical Ceiling Tile ‐ Cuts Only

Final Duct Connections ‐ Lab Casework

G/R/D's

Final Mech/Plumb Connections ‐ Lab Casework

Snorkel & Mech Connections

Tritech Supply Diffusers

MEP Connections @ Hoods

Quick Disconnect Coils & Kits

Nipple Plenums

Football Shrouds @ Fume Hoods

Full Ceiling Tile ‐ Lab Area

ACT Grid Student Area

Arch Millwork Student Area

Ceiling Tile Student Area

Install Glass Wall Student Area

Mechanical Equipment Start‐Up ‐ Lvl 2

Test & Balance ‐ Lvl 2

ASHRAE 110 Fume Testing ‐ Lvl 2

Emergency Generator

S M T W T F S S M T W T F S S M
May 30, '10 Aug 29, '10 Nov 28, '10 Feb 27, '11 May 29, '11 Aug 28, '11 Nov 27, '11 Feb 26, '

University of Pittsburgh
Chevron Annex

Actual Commissioning 

Page 4



ID Task 
Mode

Task Name Duration Start Finish

78 Fuel Piping Generator Tanks 212 days Thu 10/14/10 Fri 8/5/11

79 Fuel System Control Wiring 8 days Mon 8/1/11 Wed 8/10/11

80 Expansion & Exhaust Piping 5 days Mon 8/8/11 Fri 8/12/11

81 AtC Equipment Start‐Up 3 days Mon 8/15/11 Wed 8/17/11

82 Pre Start‐Up & Walk‐Thru 1 day Fri 8/12/11 Fri 8/12/11

83 Install Fuel Filling Station 272 days Thu 7/29/10 Fri 8/12/11

84 Install Fuel Monitoring System 8 days Mon 8/1/11 Wed 8/10/11

85 Inspections & Approvals 266 days Fri 8/6/10 Fri 8/12/11

86 Tank & Piping Test 2 days Fri 8/12/11 Mon 8/15/11

87 Generator Start‐Up 2 days Wed 8/17/11 Thu 8/18/11

88 Generator & Transfer Switch Load 
Test

4 days Fri 8/19/11 Wed 8/24/11

89 Substantial Completion 0 days Fri 8/19/11 Fri 8/19/11

Fuel Piping Generator Tanks

Fuel System Control Wiring

Expansion & Exhaust Piping

AtC Equipment Start‐Up

Pre Start‐Up & Walk‐Thru

Install Fuel Filling Station

Install Fuel Monitoring System

Inspections & Approvals

Tank & Piping Test

Generator Start‐Up

Generator & Transfer Switch Load Test

8/19
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