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¥ {/T KENDALL MAHAN | CONSTRUCTION MANAGEMENT OPTION VIRGINIA ARMY NATIONAL GUARD

& -
\ .~ OJECT BACKGROUND

BLACKSTONE, VIRGINIA

LOCATION AND PARAMETERS

SN | ANALYSIS #1: MATERIAL TRACKING

-— * # OF BULDINGS: 3

ANALYSIS #2: SIPS
L_  AREA: 116,400 SF (~40,000 SF / BUILDING

w AI_NIALY.;,Isiﬂa_: PI:'{EC_AS:I' F,_chDF: pp;NEi.s e # OF FLOORS: 2 STORIES

s
@ ANALYSIS #4: BATHROOM PODS

* COST: $28 M

* CONTRACT TYPE: GMP

* DELIVERY METHOD: DESIGN-BUILD
* TIMELINE: 10/25/10-12/31/11
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FLAWS IN MATERIAL MANAGEMENT PROCESS

RENDALL MAHAN CONSTRUGTION MANAGEMENT OPTION

S PROBLEM:

é— * PRECAST HOLLOW-CORE PLANKS ARE MOST CRITICAL ACTIVITY
lg‘ ANALYSIS #1: MATERIAL TRACKING *  MATERIAL MANAGEMENT PROCESS

e EXTENSIVE COORDINATION

INTRODUCTION TO ANALYSIS

BACKGROUND:

* SECOND FLOOR STRUCTURAL SYSTEM
* 774 HOLLOW-CORE PLANKS

* 20 DIFFERENT MEMBERS
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@ PROJECT BACKGROUND

|

|g | ANALYSIS #1: MATERIAL TRACKING

CASE STUDIES

MATERIAL TRAGCKING TECHNOLOGY

MEADOWLANDS STADIUM:

$998M PROJECT

STRICT SCHEDULE WITH UPCOMING FOOTBALL SEASON
3,200 PRECAST CONCRETE MEMBERS

SAVED $S1M & 10 DAYS OFF THE SCHEDULE

UCSC PORTER B COLLEGE:

DOORS, FRAMES, & HARDWARE
50-80% TIME SAVINGS FOR DFH TASKS
ELIMINATED TYPICAL 2% JOB COST RELATED TO QA/QC AND REORDERS

MEADOWLANDS STADIUM

BARTON MALOW
U.S5. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

UCSC PORTER B COLLEGE
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W% PROJECT BACKGROUND

'E| ANALYSIS #1: MAT

MATERIAL TAGS & HARDWARE

ERIAL TRACKING

_| :

! ANALYSIS #2: SIPS

" B ANALYSIS #3: PRECAST FACADE PANELS

|@ ANALYSIS #4: BATHROOM PODS

MATERIAL TRAGCKING TECHNOLOGY

MATERIAL TAGS:

PROJECT CONSIDERATIONS
 ADEQUATE SPACE
* ACCESSIBILITY
BARCODE LABELS
 CHEAPEST
* LOW RANGE

HARDWARE:

iPAD

OTTERBOX DEFENDER CASE
OPTICON BLUETOOTH
PRINTER

100 Meter read
range; can be read
under snow & ice

Does notrequire
line of site to scan;
can be used with
inventory sweeps to
update GPS
location

$$9

Less than 1’ read
range; cannot be
read under snow

) , Less than 1’ read
10 - 20’ read range;
range; cannot be

cannot be read
read under snow

undersnow & ice and ice
andice

Does require lineof Doesrequire line of
site to scan site toscan

Does not require
line of site to scan

MATERIAL TAGGING SYSTEMS

BARTON MALOW
U.S. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

WL B R e

¢ e o N 0l
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http://askiphone.net/wp-content/uploads/2011/01/Scanfob-2002-barcode-scanner-for-iphone.jpg
http://www.velasystems.com/verizon/images/ipad-vfm-verizon.jpg
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* VELA SYSTEMS — FIELD SOFTWARE
LY R « USED ON FORT PICKETT PROJECT FOR PUNCHLIST & SAFETY reios ot wired
« VELA MOBILE B35 veKURL
* FIELD BIM
« UNLIMITED USER LICENSE
* TEKLA STRUCTURES — BIM TECHNOLOGY
« 4D MODEL
«  MATERIAL STATUS INDICATOR

u ANALYSIS #2: SIPS
@ ANALYSIS #3: PRECAST FACADE PANELS
* BARTENDER — BARCODING
* PRINT BARCODES ON-SITE

/ e e Add message Edit messaaes
I@ ANALYSIS #4: BATHROOM PODS s have yourissus lsts prepared by sub for this Frday's jobsite mesting i
. VELA SYSTEMS ° ITUNES — IPAD MANAGEMENT

& RS T —
| BACKGROUND Vela Systems: How It Works

Home - Healthcare & Research Facility
o B g% AddUsers 1

‘@ | ANALYSIS #1: MATERIAL TRACKING

o g
g 8

SOFTWARE

Wag O *E ?w
% 8

*  BLUETOOTH & BARTENDER APPLICATIONS o 2 ) oo

Mobfie Tablet PCs Office Workstations, Laptops

MATERIAL TRACKING PROCESS MAP
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|? | ANALYSIS #1: MATERIAL TRACKING

IMPLEMENTATION

! ANALYSIS #2: SIPS
" B ANALYSIS #3: PRECAST FACADE PANELS

|@ ANALYSIS #4: BATHROOM PODS \

r ‘ | —C—ONCLUSIONS .

FORT PICKETT REGIONAL TRAINING INSTITUTE — PHASE Il

TAGS IN USE

MATERIAL TRAGCKING TECHNOLOGY

IMPLEMENTATION:

* DEFINE SCOPE OF WORK

* DEVELOP WORK FLOW DIAGRAMS

*  MANAGED BY QC MANAGER

* 4 PHASE TRACKING PROCESS

* ASSOCIATE TAGS AT MANUFACTURING FACILITY
* MANAGE NUMBER OF TAGS IN USE

Software

Tagging

*l

Hardware

*|

Services

BARTON MALOW
U.S. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

MATERIAL TRACKING PHASES
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BILLETING BUILDINGS

BLACKSTONE, VA MATERIAL TRACKING TECHNOLOGY

DN R ON MANAGEMEN 0P 0N

BARTON MALOW
U.S5. ARMY CORPS OF ENGINEERS

AAN =, A A AN =,
rﬁn—l}\/ j\l— L —D .I‘J'\.\F

'W‘ RESULTS:
«r.\_ e  COST SAVINGS
R Anawrsis s marerun, vancyne «  COST TO IMPLEMENT - $9,300
« 2% SAVINGS IN QA/QC ISSUES - $440,463 54,300 $7,600
RESULTS & RECOMMENDATION * LIQUIDATED DAMAGES - $2,281/ DJA\' $1,500 $1,500
| «  ONE-TIME COST & CAN BE APPLIED TO OTHER BUILDING COMPONENTS 51,800 $1,800
ANALYSIS #2: SIPS e 2-4HOU RS/DAY SAVED IN PAPERWORK - :?4,.2[][] :?4..2[][]
e TRACK TOOLS & EQUIPMENT - »1,500 >1,500
«  REDUCED THEFT AND VANDALISM RISKS g »600 >0
_ 575 575 50
W—-\ RECOMMENDATION: ? s250
| « PROCEED FORWARD WITH MATERIAL TRACKING SYSTEM DUE TO THE ELEVATED RISK : $250 $250
1 ASSOCIATED WITH THE HOLLOW-CORE PLANKS . $300 $300
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SHORT INTERVAL PRODUCTION SCHEDULE

KENDALL MAHAN | CONSTRUCTION MANAGEMENT OPTION

PROBLEM:
* PRECAST HOLLOW-CORE PLANKS ARE MOST CRITICAL ACTIVITY
* CREW MANAGEMENT

* 3 BUILDINGS IN ERECTION SEQUENCE

ANALYSIS #2: SIPS

L

11/18/10 11/24/10
11/29/10 12/1/10
12/6/10 12/8/10
12/10/10 12/14/10
12/13/10 12/16/10
12/17/10 12/22/10

BACKGROUND: [j] orth
o 774 PRECAST FLOOR PLANKS South
e SET PLANKS — PLACE REBAR - GROUT

(]

INTRODUCTION TO ANALYSIS

L

North
South

L

L

West
Fast

L
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BARTON MALOW
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K_'. F
T ——
@ PROJECT BACKGROUND

. IMPLEMENTATION:
.U ik - TRADITIONAL SIPS BUILDING BUILDING
?‘m «  SEQUENCING BETWEEN BUILDINGS 700 NORTH 700 SOUTH

* DISTINCT WORK AREAS
- * 6 CRANE LOCATIONS

P sl * ESTABLISH CRITICAL DATES
IMPLEMENTATION ;':;‘: j]f;wzrm:a " e  THANKSGIVING HOLIDAY BUILDING BUILDING

«  (4) 10-HOUR WORK WEEK 500 NORTH § 500 SOUTH
*  WORKBUFFER

* END OF WEEK INSPECTIONS & CLEAN-UP

1! i ANALYSIS #3: PRECAST FACADE PANELS \
I@l ANALYSIS #4: BATHROOM PODS \

\ BUILDING BUILDING
"7 CONCLUSIONS — - 600 WEST 600 EAST
= ‘ SIGNS DESIGNATE WORK AREA & ACTIVITIES

o=

HOLLOW-CORE PLANK ERECTION SITE PLAN



BLACKSTONE, VA

@ PROJECT BACKGROUND

‘ et
|;B | ANALYSIS #1: MATERIAL TRACKING
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BILLETING BUILDINGS

D ANALYSIS #2: SIPS
Cost Savings
RESULTS & RECOMMENDATION
Mobile Truck Crane
Project Overhead

@ ANALYSIS #3: PRECAST FACADE PANELS

|@ ANALYSIS #4: BATHROOM PODS ]

Unadjusted Cost

$3,575.00

572,929.88
Total Cost Savings

Adjusted Cost
(Time=1.085) (Location=0.849)
$39,325
$78,199
$117,524

SHORT INTERVAL PRODUCTION SCHEDULE

RESEQUENCED WORK

ACCELERATED DEPENDENT ACTIVITIES

SAVED 11 WORK DAYS

SAVINGS IN THE FORM OF CRANE RENTAL AND GENERAL CONDITIONS
SAVED $117,524

IN THE BEST INTEREST OF THE FORT PICKETT PROJECT TO UTILIZE A SIPS FOR THE ERECTION
OF THE HOLLOW-CORE PLANKS

BARTON MALOW
U.S5. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

Short Interval Production Schedule
Week of 11/22-11/26
Subcontractor: Gate Precast
Activities: Hollow Core Planks
Tue sday Wednesday Thursday
AM PM AM PM AM PM AM PM AM

E

Activity Total Man Hours

o
=

Install Re bar 700 North

Layout - 500 North -
Layout - 500 South -

Install Re bar - 700 Sauth

Set Flank - 500 North

Ceanwp | f 7 7} I 2 | L
----—--——-_
cquipmentToaiscarer) |« |« | 4 | 4 | 4 | & | o | o | o | o | 2

SIPS PRODUCED FOR HOLLOW-CORE PLANKS

F

Thanksgiving Holiday
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—
@ PROJECT BACKGROUND - . . — PROBLEM:

\ . COMPLEX CMU VENEER

R anavsis v MATERIAL TRACKING e QUALITY WITH MORTAR JOINTS
«  BUILDING ACCESSIBILITY

! ANALYSIS #2: SIPS
% ANALYSIS #3: PRECAST FACADE PANELS

INTRODUCTION TO ANALYSIS

| ANALYSIS #4: BATHROOM PODS

BACKGROUND:
* 58,700 SF OF BLOCK

BUILDING ENTRANCES

BILLETING BUILDINGS PRE DAST FAGADE PAN ELS

* MULITPLE TEXTURES: PRECAST CONCRETE LINTELS, SMOOTH FACE CMU, SPLIT FACE CMU
* MULTIPLE COLORS: WINE, BLACK, GREY

BARTON MALOW
U.S. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD
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5. .
@ PROJECT BACKGROUND

|;B | ANALYSIS #1: MATERIAL TRACKING

BUI).DING 500 (80 PANELS)

g ANALYSIS #2: SIPS
@ ANALYSIS #3: PRECAST FACADE PANELS

DESIGN

BUILDING 600 (70 PANELS)

> . OM PODS
@ ANALYSIS #4: BATHRO — BUILDING 700 (80 PANELS)

T R

@ ACKNOWI.EGEMENTS

PRECAST FAGADE PANELS

GATE PRECAST
SHOCKEY PRECAST
NITTERHOUSE CONCRETE PRODUCTS

Panel Systems (59,700 SF)

Concrete Panel

Sandwich Panel 530

Concrete Panel w/ CMU Embeds

Sandwich Panel w/ CMU Embeds

* PANELS SPAN TWO FLOORS
* 230 PANELS

* 34 DIFFERENT PANELS

* 7 PANEL WIDTHS

Cost of Panel System

88 PSF $1,194,000
88 PSF $1,791,000

88 PSF 51,492,500

88 PSF 52,089,500

P e =

BARTON MALOW

U.S. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

PANEL DESIGNATIONS & TAKEOFF
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W+ PROJECT BACKGROUND —\

'? | ANALYSIS #1: MATERIAL TRACKING

 —

‘\lry ."' . : :

>
2
2

&

w

E-4

4

%)

o

w

Vo Pr Y

S\.
{e=

DESIGN

{  ANALYSIS #4: BATHROOM PODS \

>4 CONCLUSIONS |
GEMENTS

— PANEL FINISHES

DESIGN:

PRECAST FAGADE PANELS

BUMP-OUTS REMOVED
LINEAR STRIPS
GREY AND BLACK FINISH

NORMAL AND SAND BLASTED FINISH 4" & 8" CMU

BLOCK

7” PRECAST
CONCRETE PANEL

6” Metal Studs

2” Rigid Insulation

4” Air Space

4” Red Split-Face CMU

i

\ /
WA

BARTON MALOW
U.S. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

4” Split-Face Grey CMU

B 8" Black Split-Face CMU

6” Metal Studs

RR!
\ |
W
\)

\

' Vapor/Air Barrier
Precast Concrete Sills

2” Rigid Insulation

4” Air Space ——

7” Black Concrete Panel
Normal Finish

| 7” Grey Concrete Panel
Normal Finish

. \ 7” Grey Concrete Panel

Sand Blasted Finish
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@ PROJECT BACKGROUND

Outer surface Outer surface

ENERGY ANALYSIS:
DESIGN BUILDER ENERGY PLUS
MODEL DESIGNED USING BUILDING SPECIFICS FROM BARRACKS T
CMU VENEER

e U-VALUE: 0.028 BTU/HR-SF-F

e R-VALUE: 36.976 SF-F-H/BTU

e SURFACE RESISTANCE: 0.227 SF-F-HR/BTU
PRECAST CONCRETE PANELS

e U-VALUE: 0.028 BTU/HR-SF-F

e R-VALUE: 36.354

e SURFACE RESISTANCE: 0.227 SF-F-HR/BTU sl
NEARLY IDENTICAL THERMAL PROPERTIES

-~

|? | ANALYSIS #1. MATERIAL TRACKING

! ANALYSIS #2: SIPS \
@ ANALYSIS #3: PRECAST FACADE PANELS

MECHANICAL BREADTH

|@ ANALYSIS #4: BATHROOM PODS \

&

CMU VENEER

PRECAST PANELS
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Exterior Wall Heat Loss

P
@ PRO.'ECT BACKGROUND , Fabric and Vent:liaat':(?r;1 _ciir:nf’;fken' Building 1

e CMU VENEER
* HEAT LOSS: 24,684 kBTU
e ELECTRICITY CONSUMPTION: 707,301 kBTU
¢ GAS CONSUMPTION: 784,870 kBTU

e PRECAST PANELS
e HEAT LOSS: 25,423 kBTU
e ELECTRICITY CONSUMPTION: 707,801 kBTU
¢ GAS CONSUMPTION: 784,890 kBTU Exterior Enclosure Systems

|a| ANALYSIS #1
= : MATERIAL TRACKING
—

uANALYSIS #2: SIPS

HCMU

Precast Panels

Heat Loss (kBTU)

@ ANALYSIS #3: PRECAST FACADE PANELS

MECHANICAL BREADTH

. BATHROOM PODS
| ) ANALYSIS #4: BA

Fuel Consumption

e CMU ENCLOSURE PEFORMED BETTER, BUT THE ADVANTAGE IS SO MINIMAL THAT
SIGNIFICANT WEIGHT SHOULD NOT BE PLACED ON ENERGY ANALYSIS FOR FINAL DECISION

HCMU

-293582.38
-25423.86
-37791.70
-24876.36

-165974.56

-923216.94
-25290.81

135

Precast Panels

kBTU x 103

HEAT TRANSFER FOR ENCLOSURE

Electricity Natural Gas
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MANUFACTURING:
* CONTROLLED WORK ENVIRONMENT
*  REDUCED SAFETY INCIDENTS

*  FAVORABLE WORKING HEIGHTS

m ANALYSIS #3: PRECAST FACADE PANELS

MANUFACTURING & QUALITY CONTROL

QUALITY CONTROL:

*  HIGHER QUALITY OF WORK

*  PCI CERTIFIED

*  MUST PASS TWO UNANNOUNCED INSPECTION S TO MAINTAIN CERTIFICATION
*  RESULTS IN CONSISTENT WORK PRACTICES
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W ProsecT BACKGROUND DELIVERY:
= | e 12’ X 50’ TRUCK BED MOST ECONOMICAL
l?|m | ‘ Ny ' « USE NON-STAINING, SHOCK ABSORBING MATERIAL
I SHIPPED FROM CHAMBERSBURG, PA
250 MILES, 5 HOURS

! ANALYSIS #2: SIPS \
% ANALYSIS #3: PRECAST FACADE PANELS

ERECTION:
B 40 TON CRAWLER CRANE
Y v psaROOM OB »  PICKED FROM POINTS SPECIFIED IN SHOP DRAWINGS
@__—* * 6 CRANE LOCATIONS
g e - 15-20 PANELS ERECTED/DAY
g conc e

Newport

B-N | VR4
yov! lackstone News

7Y ckowiEGENEE = : ~/ |
_ ¢ DELIVERY ROUTE ! ) CAPITALINTERIOR CONTRACTORS

PRECAST PANEL ERECTION SITE PLAN
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BILLETING BUILDINGS
BLACKSTONE, VA
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el A KENDALL MAHAN | CENSTRUETION MANAGEMENT OPTION

e
@ PROJECT BACKGROUND ™~

‘ .m,_ | ANALYSIS #1: MATERIAL TRACKING
Building Enclosure Activity Accelerations

ANALYSIS #2: SIPS Activity Duration/Building | Duration/Project
CMU Wall
B Erect CMU Walls
- ANALYSIS #3: PRECAST FACADE PANELS Clean CMU Walls -
T T
SCHEDULE IMPACT Szesilhies
Erect Panels
Seal Joints/Clean Panels el
: : pPODS
(UI* /) ANALYSIS #4: BATHROOM . Total | 25 75
N - Days Saved on Enr.:lnﬁurelﬁ 135
N g

PRECAST FAGADE PANELS

REDUCED FACADE ERECTION FROM 50 TO 5 DAYS

1 WEEK ADDED TO STRUCTURAL SCHEDULE FOR CONNECTIONS
REPLACED CLEANING DURATION WITH CLEANING AND SEALING
FACADE ACTIVITIES RESEQUENCED

REDUCED ENCLOSURE DURATION BY 14.5 WEEKS

POTENTIAL TO ACCELERATE SCHEDULE BY 10 WEEKS

NOT ALONG THE CRITICAL PATH — ROOF

BARTON MALOW
U.S. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

Schedule Impacts Building 700
Previous Proposed
Activity Start Finish Duration | Start Finish | Duration | Days Saved
R 12/23/10 3/7/11 5 1/24/11  3/18/11
Vapor 11311  3/31/11 56 1/31/11  4/1/11
Barrier/Insulation
Erect 1/7/11 5/20/11 ¢ 3/28/11  4/8/11
Masonry/Panels

Seal Joints/Clean 1/27/11

Punch Windows 2/4/11

Aluminum 5/13/11
Storefronts

Caulk Exterior of 6/16/11
Windows

Caulk Exterior of 6/6/11
Doors

Leak Test Windows rfFslakl
& Storefronts

6/3/11 4/11/11  5/6/11

6/10/11 9 41811 5/13/11
5/17/11 3 a/20/11 4/22/11
7/11/11 - a/20/11 5/13/11

6/10/11 4/25/11 4/29/11

7/28/11 5/16/11 5/19/11

Overall § 12/23/10 | 7/28/11 | 156 1/24/11 | 5/19/11




m ANALYSIS #3: PRECAST FACADE PANELS

COST IMPACT
) oo

o
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BILLETING BUILDINGS
BLACKSTONE, VA

CONSTRUCTION MANAGEMENT OPTION

COST IMPACT:

PRECAST FACADE PANELS

ELIMINATED BUDGET FOR FACADE WASHES AND CHEMICAL TREATMENT
ELIMINATED LULL & SCAFFOLDING

ELIMINATED COSTLY CHANGE ORDER FOR SOFFIT/MASONRY JOINT
SAVED ON GENERAL CONDITONS

ORIGINAL ENCLOSURE COST: $2,490,660

PRECAST PANEL SYSTEM COST: $1,701,897

SAVED $1,094,129

BARTON MALOW

CORPS OF ENGIN

VIRGINIA ARMY NATIONAL GUARD

Cost/Quantity

$1.09
$0.33
51.84

$20/5F
$0.50//SF

$3.50/LF

'-.||' C

.20 I

$5.00 SF

Quantity ,'

sl

59 700 5F
59,700 SF

59,700 SF
59,700 SF
13,294 SF
1,924 LF

J,a08 L

59,700 LF

Cost

—_—— =

"‘ll"|||

519,701
%109,848
51,194,000
56,647
56,734
$1,394
$298,500
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KENDALL MAHAN CONSTRUGTION MANAGEMENT OPTION

RESULTS:

* REDUCED ENCLOSURE ACTIVITIES BY 14.5 WEEKS

* POTENTIAL TO ACCELERATE SCHEDULE BY 10 WEEKS
* SAVED $1,094,129

* HIGHER LEVEL OF QUALITY

* REDUCED SITE CONGESTION

* ALTERED ARCHITECTURAL APPEARANCE

m ANALYSIS #3: PRECAST FACADE PANELS

RESULTS & RECOMMENDATION |

701,897

5
cl

7 | o 1
aaU5,2b0

RECOMMENDATION:
* DUE TO THE SAVINGS ASSOCIATED WITH THE SCHEDULE AND COST, | WOULD IMPLEMENT
THE PRECAST PANEL SYSTEM WITH OWNER APPROVAL OF THE ARCHITECTURAL CHANGE
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BILLETING BUILDINGS
BLACKSTONE, VA

KENDALL MAHAN | CONSTRUCTION MANAGEMENT OPTION

/_ <2

| —

W% PROJECT BACKGROUND

 ——

|? | ANALYSIS #1. MATERIAL TRACKING

! ANALYSIS #2: SIPS ‘\
QE . ANALYSIS #3: PRECAST FACADE PANELS \

@l ANALYSIS #4: BATHROOM PODS

INTRODUCTION TO ANALYSIS

"4 CONCLUSIONS

\ CERAMIC TILE/GWB JOINT
.@ ACKNOWLEGEMENT - /

MODULARIZED BATHROOM UNITS

PROBLEM:

* AMOUNT OF WORK IN BATHROOMS COMPARED TO ROOMS
* MULTIPLE TRADES WORKING IN CONCENTRATED AREA
* QUALITY OF WORK

* CERAMIC TILE/GWB JOINTS
* DOOR HEIGHTS

BACKGROUND:
* 101 SHARED BATHROOMS
* BUILDING 600 CONTAINS 5 GROUP BATHROOMS

POTENTIAL SOLUTIONS:

* UTILIZE OFF-SITE MANUFACTURING FACILITY
* MODULARIZE ENTIRE BUILDING

* MODULARIZE BATHROOM UNITS — KULLMAN BUILDINGS

1| Building 500 — 2™ Floor Building 700 — 2" Floor
i (20) 1+1 Bathrooms (20) 1+1 Bathrooms N

BARTON MALOW
U.S5. ARMY CORPS OF ENGINEERS
VIRGINIA ARMY NATIONAL GUARD

Building 700 — 1t Floor
(5) 1+1 Bathrooms
(6) Group Bathrooms

Building 500 — 1st Floor Building 700 — 1% Floor
(20) 1+1 Bathrooms (20) 1+1 Bathrooms

Building 600 — 2" Floor
(16) 1+1 Bathrooms

BATHROOM PLANS
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|E — | e EARLY PLANNING & PROCUREMENT
5 | ANALYSIS #1. MATERIAL TRACKING  MULTHTUDE OF RESPONSIBLE PARTIES
- v —— e EXTENSIVE COORDINATION
!iNALYSIS #2: SIPS [ggr;ee A | e DESIGN-BUILD e
- x'rou.ET RN ;. ,
@ ANALYSIS #3: PRECAST FACADE PANELS ik
| | ANALYSIS #4: BATHROOM PODS * CONSTRUCTION SCHEDULE o T 0T S ! _ ="
* SHIPPING SIZES |
g e I et e * POD TO STRUCTURE CONNECTIONS L% Wl Flement
X Coment bcking boord S hice Sl shet e * SLAB DEPRESSIONS

bonded to steel deck

* FLOOR TO FLOOR HEIGHT
* FIRE PENETRATIONS
* CORRIDOR WALL FINISHES

il
I

2+2 BILLETING
E5 & E6
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_\-_

::
W

% PROIECT BACKaROUNG - MEP:
:\ * SINKS LOCATED OUTSIDE OF ROOMS

|? | ANALYSIS #1: MATERIAL TRACKING * 4 DRAIN CONNECTIONS

* HOT AND COLD CONNECTIONS

* LIMITED HVAC WORK

* COORDINATE CONNECTIONS AND RISERS
* FACILITATE USING 3D MODELING

! ANALYSIS #2: SIPS
ﬂE ! ANALYSIS #3: PRECAST FACADE PANELS

@I ANALYSIS #4: BATHROOM PODS

DESIGN

WATER CLOSET FLANGE .

. 7 1 2 -;.-T,ET\-.HE{%E SINK
" e /" AND BATHTUB
@ ACKNOWLEG / . g INTO MAIN STACK

MEP CONNECTIONS
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*@I ANALYSIS #4: BATHROOM PODS

CONTROL

MANUFACTURING & QUALITY

QUALITY CONTROL:

MANUFACTURING:

BARTON MALOW
U.S5. ARMY CORPS OF ENGINEERS

VIRGINIA ARMY NATIONAL GUARD

MODULARIZED BATHROOM UNITS

A pressure test required to identif potential leaks

SHIFTS WORK FROM FIELD TO CONTROLLED ENVIRONMENT R R R T
HIGHER PRODUCTIVITY

LESS SAFETY AND WEATHER PROBLEMS

REDUCES WASTE BY 10X

25% CHEAPER LABOR COSTS COMPARED TO FIELD

A pressure test required identifying any potential leaks

within the domestic hot water supply system, period held
1 pressu

A functiona ter test to ensure actual drainage and

detect for leaks. Period air test 50mm or 75 mm complete

system.

A functional test to ensure that the manufacturers’

recomi ation for cistern flush volumes and

perfol

A functional and visual test in accordance with

requirements t : nctional correctly.

A functional and visual test in accordance with

requirements to ensure that the flow rate of the shower

head is set correctly.

LEVEL OF QUALITY UNACHIEAVABLE IN THE FIELD
BETTER ACCESSBILITY TO WORK
PEFORM RIGOROUS TESTS BEFORE BEING SHIPPED

A functional test to ensure that the thermostatic
temperature of the sh - is set in accordance with
requirement. Max temperature if required.

st to ensure that all fitted electrical

tion,
nal check

QUALITY CONTROL TESTS PERFORMED PRIOR TO SHIPMENT
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B

.

& roecr sacans DELIVERY:
= j *  WRAPPED AND WEATHERPROOFED j Y
* COVERED TRUCK

e 370 MILES FROM KULLMAN'’S FACILITY IN LEBANON, NJ
* PLANNED TO SHIP WITHOUT SPECIAL PERMITTING

'-;B | ANALYSIS #1: MATERIAL TRACKING

! ANALYSIS #2: SIPS \

17 TRUCKS
ﬂE ! ANALYSIS #3: PRECAST FACADE PANELS
’ PLACEMENT:
\ | ANALYSIS #4: BATHROOM PODS
@ « 25 TON MOBILE TRUCK CRANE
DELIVERY & PLACEMENT « 2 MAN CREW TO PLACE IN BUILDING
. e SET 12 PODS/DAY
_ \ . SPECIAL EQUIPMENT TO MOVE PODS
i coNCLUSIONS -,

“\
CKNOW"EGEM — SHIPPING DIAGRAM
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INSTALLATION:

* MEP TEMPLATE

* PARTITION WALLS AND ROUGH IN

* MOVE POD INTO PLACE

* MEP CONNECTIONS — TOP DOWN STRATEGY
e CONNECTION TO STRUCTURE

* FRAME INTO BULDING AND FINISH

<0’| ANALYSIS #4: BATHROOM PODS

INSTALLATION

o
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SCHEDULE IMPACT:
e LITTLE IMPACT TO HVAC WORK

* PODS PLACED IN BUILDINGS PRIOR TO PLANK AND TRUSS ERECTIONS
* POD INSTALLATIONS DO NOT INTERFERE WITH INTERIOR WORK

* ALONG THE CRITICAL PATH

* SHORTENED FIT-OUT BY 8 WEEKS

*@l ANALYSIS #4: BATHROOM PODS

SCHEDULE IMPACT

e

@
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COST IMPACT:

* ADDITONAL MATERIALS: PARTITION WALL, %" STEEL FLOOR PLATE, 4" CEMENT BOARD
* CONCRETE DEPRESSIONS

* SAVED 8 WEEKS IN GC COSTS

* 25% SAVINGS IN LABOR COSTS

* 5% SAVINGS FROM DELIVERIES

« COST OF BATHROOMS BUILT IN FIELD: $1,276,329

« COST OF BATHROOMS PODS: $1,062,426

e SAVED $213,903

*@l ANALYSIS #4: BATHROOM PODS

COST IMPACT

e

@
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@ PROJECT BACKGROUND RESULTS:
j « SAVED $213,903

|f-1m\ « ACCELERATED FIT-OUT SCHEDULE BY 8 WEEKS

e HIGHER LEVEL OF QUALITY
! ANALYSIS #2: S1Ps j * LESS WORKERS ON SITE
QE. ANALYSIS #3: PRECAST FACADE PANELS \

@! ANALYSIS #4: BATHROOM PODS

RESULTS & RECOMMENDATION

RECOMMENDATIONS:

* UTILIZE BATHROOM PODS ON THE REGIONAL TRAINING INSTITUTE DUE TO QUALITY, COST,
AND SCHEDULE BENEFITS

4 CONCLUSIONS
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ANALYSIS #1: MATERIAL TRACKING TECHNOLOGY ANALYSlS #3: PRECAST FACADE PANELS

e (COST S9,300 TO IMPLEMENT SYSTEM ACCELERATED ENCLOSURE SCHEDULE BY 10 WEEKS

* ONE TIME COST e SAVED $1,094,129

e CAN BE APPLIED TO VARIOUS OTHER BUIILDING COMPONENTS: e REDUCED SITE CONGESTION
« BATHROOM PODS e POTENTIALTO SAVE BY REDUCING FLOOR TO FLOOR HEIGHTS
e PRECAST PANELS e ALTERED THE ARCHITECTURAL APPEARANCE
e SIPS e SHOULD BE INVESTIGATED FOR STRUCTURAL IMPLICATIONS

e ALLEVIATES POTENTIAL RISKS e LATERAL LOADS

ANALYSlS H#H2: SIPS ANALYSIS #4: MODULARIZED BATHROOM UNITS

o CONCLUSIONS ACCELERATED SCHEDULE BY 11 DAYS e ACCELERATED FIT-OUT SCHEDULE BY 8 WEEKS
NS  SAVED $117,524 e SAVED $213,903
L RECOMMENDATIO
FINA e SAVINGS PRIMARILY ATTRIBUTED TO RESEQUENCING OF WORK e DELIVERS A HIGHER QUALITY PRODUCT
e  MINIMIZES RISKS ASSOCIATED WITH CRITICAL PATH e SHOULD BE INVESTIGATED FOR STRUCTURAL IMPLICATIONS

* SLABS, LOAD BEARING WALLS
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(sl

= = e
[, ‘ .
5 i

'ROVED QuALITY
e =
o e — Qi zeo Risk

) s sammoonros | TOTAL COST SAVINGS - $1,416,256

FINAL TOTAL SCH £

o=

Sl
e e &
—

MMENDATIONS

DULE SAVINGS —2 WEEKS
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DETAILED GC ESTIMATE
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=
Bar Length (LF] : Tasl [LF) Weight [Tan) 111Ea. 7.20Es.
Building 500/700 27 . 216000 113 111 Ea. 7.20 Ea.
1E.17 1817 ool 20 455 SF 3,200 5F
12 08 48.32 0.03 17.973 3,200 SF
1 B0 Ton 145 Ton
11 66 11.65 0.01

1133 45.32 0.02
7.33 2932 0.02
5.00 71 1026.00 0.54

0.56 184 121.44 o

Short Inte rval Production Schedule
Wesk of 11/1% - 12/19

Sai bpa Firas (o5 Gale Precast

g Ve M Baonsy Lo me Pigenes

i
i
i

Coordirerihay Meean
Ao - LD Ners

Apeaa - ML Gioath

Mobifze Cran= D.14= o 056"
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Imstall Rebar 124 F 0.76
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Main Wind Force Resisting System ~ Method 2
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Notes:
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Lateral Wind Pressures
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Design Loads

Roof Dead Loads
Roofing 5.0 PSF
Sheathirgflnﬂlaﬁnn 3.5 PSF
Cold Formed Metal Trusses 3.5 PSF
Ceiling 5.0 PSF
Mech. & Misc. 5.0 PSF
Dry Pipe Sprinkler

Roof Live Loads

Floor Dead Loads
8" Hollow-Core Precast Plank
2" Concrete Topping Slab 25 PSF
Mech./Electrical 3 PSF
Ceiling 5 BSF
Sprinklers 2.5 PSF
Misc.

Floor Live Loads
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Construction - Building 700 352 days e ——————eeeret | dng 700
Building 700 - Fit-Out 139days  Tuwe 2/8/11  Frig/19/11 s Bullding 700 - Fit-Out
Place Bathroom Pods Level 1 2 days Mon 12/6/10 Tue 12/7/10
Place Bathroom Pods Level 2 2 days Wed 2/2/11  Thu 2/3/11
Begin p

Construction - B 352days  Wed 8/25/10 Thu12/29/11 gt 01 - Bulldin
180 days  Tue 2/8/11 Mon 10/17/1 TEee—— Bullding - Fit-Out
0 Tue 2/8/11

B Metal Stud Wall Framing

I Door Frames Metal Stud Wall Framing Tue 2/15/11 Thu 3/10/11 &3 Metal 5u

Door Frames Wed /11 Fri 3/ &= Door Fi

Electrical R Gy Electrical
B Fire m Ry
Eag Orywall Corrdi
= Plumbing R/

) PP Mon 4/4/11 Gaag Duct Supports

Place Bathroom Pods Level 1 Wed 3/2/11

Place Bathroom Pods Level 2 Thu 3/3/11

E&a Drywall Corrdiors
Eaa Flumbing R/1
Eamg Duct Supports
B Set Mechanical Equipment
esslon Plping Above Celling
» Electrical Panels

| |
|
|
| |
| |
| |
| a
| |
| |
| |
| |
| !
| |
| !
|
| I HVAC Ductwork Tue 5/3/11
| | Fire 5 nD Mon
| . \ 3 4/29/11 53 Cable Tray | HVAC Piping Thu3/17/11  Wed 4/13/ Gaa HVAC Piping
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|
| |
| |

E&a Plumbing Piping Installation
& Power and Lighting Wiring Plumbing Piging Instzllation Thu 3/17/11  Mon 4/4/11 £a Plumbing Piping ir

Cable Tray 2 Mon 3/21/11 Frid/15/11 Esa Cable Tray

Power and Lighting Wiring 2 Thu 3/24/11  Tue 4/26/11 G Power and Lighting Wiring

Cement Board in Bathrooms 3 Tue 4/5/ Thu 4/7/11 it Board in Bathrooms

Hang Drywall 2 Mon 4/25/11 Tue 5/10/11 & Hang Drywall

Insulate Wal A Thu 4/28/11  Mon 5/3/11 sulate Walls

Finish Drywall 2 Wed 5/11/11 Thu7/7/11

Paint 37 Mon 5/30/11 Tue 7/19/11

Ceiling Grid Mon 6/6/11  Frig/17/11

Light Fixtures 6 day Thu 6/9/11  Thu &/16/11

Doors/Hardware g Thu 6/9/11

Ceramic Tile \ Mon 6/13/11

Energize Light Fi A Thu 6/16/11  Thu 6/16/11 % Energize Light Fixtures

Drop Ceiling Tile 2, Mon 6/20/11 Wed 7/27/11 g Drop Ceiling Tile

Plumbing Fixtures Fri7/1/11  Fri7/15/11 & Plumbing

Install Millwork } Mon 7/11/11 Wed 8/17/11 Gama Install Millwork

VCT Flooring 2 Mon 7/11/11 Frig/12/11 G VCT Flooring

Trim 2 Mon 7/11/11 Mon 8/ Eag Trim

Window Sills 3 Mon 7/18/11 Wed 7/20/11 X Window Sills

Final Clean A Mon 7/25/11 Fri7/25/11 X Final Clean

BMC Pre-Final Inspections g Mon 8/1/11  Thu 8/4/11 X BMC Pre-Final

B BMC Punchlis s 44 BMC Punchlist Corrections Mon 8/8/11  Fri 8/13/11

&g Cement Beard In Bathro
1
Mon 5, [=] late Wall
Thu /11 G Finish Drywall
Gy Paint
B Ceiling Grid
@ Light Flaty
B3 Door
B3 Ceramic Tile
& Emergize Light Flxtures
Eag Drop Ceiling Tile
G nstall Millwork
E&a VT Flooring
g Trim
Plumbing Fi: 2 ¥ { 8 f 1 E&a Plumbing Fixtures
1 x Window Sill
1 Final Clean
X BMC Pre-Final Insp




