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PROJECT LOCATION: 
• BLACKSTONE, VIRGINIA 
 
 

BUILDING PARAMETERS: 
• # OF BULDINGS:  3  
• AREA:  116,400 SF (~40,000 SF / BUILDING 
• # OF FLOORS:  2 STORIES 
 

 

PROJECT PARAMETERS: 
• COST:  $28 M 
• CONTRACT TYPE:  GMP 
• DELIVERY METHOD:  DESIGN-BUILD 
• TIMELINE:  10/25/10 – 12/31/11 
 

 

 

 

 
BARTON MALOW 

U.S. ARMY CORPS OF ENGINEERS 

VIRGINIA ARMY NATIONAL GUARD 

 

 

PROJECT BACKGROUND 

 
 



 
 

PROJECT BACKGROUND 
 

 

FORT PICKETT REGIONAL TRAINING INSTITUTE – PHASE II 

Billeting Buildings 

BLACKSTONE, VA 

 

KENDALL MAHAN | CONSTRUCTION MANAGEMENT OPTION 

 

 

 

BARTON MALOW 

U.S. ARMY CORPS OF ENGINEERS 

VIRGINIA ARMY NATIONAL GUARD 

 

 

MATERIAL TRACKING TECHNOLOGY 

 
 

 
 

PROBLEM: 
• PRECAST HOLLOW-CORE PLANKS ARE MOST CRITICAL ACTIVITY 
• MATERIAL MANAGEMENT PROCESS 
• EXTENSIVE COORDINATION 
 

BACKGROUND: 
• SECOND FLOOR STRUCTURAL SYSTEM 
• 774 HOLLOW-CORE PLANKS 
• 20 DIFFERENT MEMBERS 

 
 
 

 

 

FLAWS IN MATERIAL MANAGEMENT PROCESS 
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MATERIAL TRACKING TECHNOLOGY 

 
 

 
 

MEADOWLANDS STADIUM: 
• $998M PROJECT 
• STRICT SCHEDULE WITH UPCOMING FOOTBALL SEASON 
• 3,200 PRECAST CONCRETE MEMBERS 
• SAVED $1M & 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 

UCSC PORTER B COLLEGE 
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MATERIAL TRACKING TECHNOLOGY 

 
 

 
 

MATERIAL TAGS: 
• PROJECT CONSIDERATIONS 

• ADEQUATE  SPACE  
• ACCESSIBILITY 

• BARCODE LABELS 
• CHEAPEST 
• LOW RANGE 

 

HARDWARE: 
• iPAD 
• OTTERBOX DEFENDER CASE 
• OPTICON BLUETOOTH 
• PRINTER 

 

MATERIAL TAGGING SYSTEMS 

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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SOFTWARE: 
• VELA SYSTEMS – FIELD SOFTWARE 

• USED ON FORT PICKETT PROJECT FOR PUNCHLIST & SAFETY 
• VELA MOBILE 
• FIELD BIM 
• UNLIMITED USER LICENSE 

• TEKLA STRUCTURES – BIM TECHNOLOGY 

• 4D MODEL 
• MATERIAL STATUS INDICATOR 

• BARTENDER – BARCODING  

• PRINT BARCODES  ON-SITE 
• ITUNES – IPAD MANAGEMENT 

• BLUETOOTH & BARTENDER APPLICATIONS 
 
 

 
 

 

 

MATERIAL TRACKING PROCESS MAP 

VELA SYSTEMS 
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MATERIAL TRACKING 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 

 
 
 

 

 

MATERIAL TRACKING PHASES 

TAGS IN USE 
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MATERIAL TRACKING TECHNOLOGY 

 
 

 
 

RESULTS: 
• COST SAVINGS 

• COST TO IMPLEMENT  - $9,300 
• 2% SAVINGS IN QA/QC ISSUES - $440,463 
• LIQUIDATED DAMAGES - $2,281/DAY 

• ONE-TIME COST & CAN BE APPLIED TO OTHER BUILDING COMPONENTS 
• 2-4 HOURS/DAY SAVED IN PAPERWORK 
• TRACK TOOLS & EQUIPMENT 
• REDUCED THEFT AND VANDALISM RISKS 
 

RECOMMENDATION: 
• PROCEED FORWARD WITH  MATERIAL TRACKING SYSTEM DUE TO THE ELEVATED RISK 

ASSOCIATED WITH THE HOLLOW-CORE PLANKS 
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SHORT INTERVAL PRODUCTION SCHEDULE 

 
 

 
 

PROBLEM: 
• PRECAST HOLLOW-CORE PLANKS ARE MOST CRITICAL ACTIVITY 
• CREW MANAGEMENT 
• 3 BUILDINGS IN ERECTION SEQUENCE 
 

BACKGROUND: 
• 774 PRECAST FLOOR PLANKS 
• SET PLANKS – PLACE REBAR - GROUT 
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SHORT INTERVAL PRODUCTION SCHEDULE 

 
 

 
 

IMPLEMENTATION: 
• TRADITIONAL SIPS 
• SEQUENCING BETWEEN BUILDINGS 
• DISTINCT WORK AREAS 
• 6 CRANE LOCATIONS 
• ESTABLISH CRITICAL DATES 
• THANKSGIVING HOLIDAY 
• (4) 10-HOUR WORK WEEK 
• WORK BUFFER 
• END OF WEEK INSPECTIONS & CLEAN-UP 
 

 
 

 

 

HOLLOW-CORE PLANK ERECTION SITE PLAN 

SIGNS DESIGNATE WORK AREA & ACTIVITIES 
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SHORT INTERVAL PRODUCTION SCHEDULE 

 
 

 
 

RESULTS: 
• RESEQUENCED WORK 
• ACCELERATED DEPENDENT ACTIVITIES 
• SAVED 11 WORK DAYS 
• SAVINGS IN THE FORM OF CRANE RENTAL AND GENERAL CONDITIONS 
• SAVED $117,524 
 
 
 

RECOMMENDATION: 
• IN THE BEST INTEREST OF THE FORT PICKETT PROJECT TO UTILIZE A SIPS FOR THE ERECTION 

OF THE HOLLOW-CORE PLANKS 
 

 

 

SIPS PRODUCED FOR HOLLOW-CORE PLANKS 
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PRECAST FAÇADE PANELS 

 
 

 
 

PROBLEM: 
• COMPLEX CMU VENEER 
• QUALITY WITH MORTAR JOINTS 
• BUILDING ACCESSIBILITY 
 

BACKGROUND: 
• 58,700 SF OF BLOCK 
• MULITPLE TEXTURES: PRECAST CONCRETE LINTELS, SMOOTH FACE CMU, SPLIT FACE CMU 
• MULTIPLE COLORS: WINE, BLACK, GREY 
 
 

 

 

BUILDING ENTRANCES 
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PRECAST FAÇADE PANELS 

 
 

 
 

DESIGN: 
• PANELS SPAN TWO FLOORS 
• 230 PANELS 
• 34 DIFFERENT PANELS 
• 7 PANEL WIDTHS 
 
 

 

 

PANEL DESIGNATIONS & TAKEOFF 

BUILDING 500 (80 PANELS) 

BUILDING 600 (70 PANELS) 

BUILDING 700 (80 PANELS) 

 
 

PRECAST MANUFACTURERS: 
• GATE PRECAST 
• SHOCKEY PRECAST 
• NITTERHOUSE CONCRETE PRODUCTS 
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PRECAST FAÇADE PANELS 

 
 

 
 

DESIGN: 
• BUMP-OUTS REMOVED 
• LINEAR STRIPS 
• GREY AND BLACK FINISH 
• NORMAL AND SAND BLASTED FINISH 

 
 

 
 

 

 

CURRENT DESIGN 

PROPOSED DESIGN 

4” & 8” CMU 
BLOCK 

7” PRECAST 
CONCRETE PANEL 

PANEL FINISHES 
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PRECAST FAÇADE PANELS 

 
 

 
 

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

• U-VALUE: 0.028 BTU/HR-SF-F 
• R-VALUE: 36.976 SF-F-H/BTU 
• SURFACE RESISTANCE: 0.227 SF-F-HR/BTU 

• PRECAST CONCRETE PANELS 
• U-VALUE: 0.028 BTU/HR-SF-F 
• R-VALUE: 36.354 
• SURFACE RESISTANCE: 0.227 SF-F-HR/BTU 

• NEARLY IDENTICAL THERMAL PROPERTIES 
 

 
 
 
 

 

 

CMU VENEER 

PRECAST PANELS 

ENERGY ANALYSIS MODEL 
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ENERGY ANALYSIS: 
• CMU VENEER 

• HEAT LOSS: 24,684 kBTU 
• ELECTRICITY CONSUMPTION: 707,301 kBTU 
• GAS CONSUMPTION: 784,870 kBTU 

• PRECAST PANELS 
• HEAT LOSS: 25,423 kBTU 
• ELECTRICITY CONSUMPTION: 707,801 kBTU 
• GAS CONSUMPTION: 784,890 kBTU 
 

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

 
 

 

 

HEAT TRANSFER FOR ENCLOSURE 
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PRECAST FAÇADE PANELS 

 
 

 
 

MANUFACTURING: 
• CONTROLLED WORK ENVIRONMENT 
• REDUCED SAFETY INCIDENTS 
• FAVORABLE WORKING HEIGHTS 
 
 

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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PRECAST FAÇADE PANELS 

 
 

 
 

DELIVERY: 
• 12’ X 50’ TRUCK BED MOST ECONOMICAL 
• USE NON-STAINING, SHOCK ABSORBING MATERIAL 
• SHIPPED FROM CHAMBERSBURG, PA 
• 250 MILES, 5 HOURS 
 
 

ERECTION: 
• 40 TON CRAWLER CRANE 
• PICKED FROM POINTS SPECIFIED IN SHOP DRAWINGS 
• 6 CRANE LOCATIONS 
• 15-20 PANELS ERECTED/DAY 

 
 

 

 

PRECAST PANEL ERECTION SITE PLAN 

DELIVERY ROUTE 
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PRECAST FAÇADE PANELS 

 
 

 
 

SCHEDULE IMPACT: 
• REDUCED FAÇADE ERECTION FROM 50 TO 5 DAYS 
• 1 WEEK ADDED TO STRUCTURAL SCHEDULE FOR CONNECTIONS 
• REPLACED CLEANING DURATION WITH CLEANING AND SEALING 
• FAÇADE ACTIVITIES RESEQUENCED 
• REDUCED ENCLOSURE DURATION BY 14.5 WEEKS 
• POTENTIAL TO ACCELERATE SCHEDULE BY 10 WEEKS 
• NOT ALONG THE CRITICAL PATH – ROOF  
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PRECAST FAÇADE PANELS 

 
 

 
 

COST IMPACT: 
• ELIMINATED BUDGET FOR FAÇADE 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 
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PRECAST FAÇADE PANELS 

 
 

 
 

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 
 

RECOMMENDATION: 
• DUE TO THE SAVINGS ASSOCIATED WITH THE SCHEDULE AND COST, I WOULD IMPLEMENT 

THE PRECAST PANEL SYSTEM WITH OWNER APPROVAL OF THE ARCHITECTURAL CHANGE 
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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 
 

 
 

 

 

CERAMIC TILE/GWB JOINT 

BATHROOM PLANS 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

DESIGN: 
• EARLY PLANNING & PROCUREMENT 
• MULTIITUDE OF RESPONSIBLE PARTIES 
• EXTENSIVE COORDINATION 
• DESIGN-BUILD 

 

CONSIDERATIONS: 
• CONSTRUCTION SCHEDULE 
• SHIPPING SIZES 
• POD TO STRUCTURE CONNECTIONS 
• SLAB DEPRESSIONS 
• FLOOR TO FLOOR HEIGHT 
• FIRE PENETRATIONS 
• CORRIDOR WALL FINISHES 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

MEP: 
• SINKS LOCATED OUTSIDE OF ROOMS 
• 4 DRAIN CONNECTIONS 
• HOT AND COLD CONNECTIONS 
• LIMITED HVAC WORK 
• COORDINATE CONNECTIONS AND RISERS 
• FACILITATE USING 3D MODELING 

 
 

 

 

MEP CONNECTIONS 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

MANUFACTURING: 
• SHIFTS WORK FROM FIELD TO CONTROLLED ENVIRONMENT 
• HIGHER PRODUCTIVITY 
• LESS SAFETY  AND WEATHER PROBLEMS 
• REDUCES WASTE BY 10X 
• 25% CHEAPER LABOR COSTS COMPARED TO FIELD 
 

 

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

 

 

QUALITY CONTROL TESTS PERFORMED PRIOR TO SHIPMENT 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

DELIVERY: 
• WRAPPED AND WEATHERPROOFED 
• COVERED TRUCK 
• 370 MILES FROM KULLMAN’S FACILITY IN LEBANON, NJ 
• PLANNED TO SHIP WITHOUT SPECIAL PERMITTING 
• 17 TRUCKS 
 

PLACEMENT: 
• 25 TON MOBILE TRUCK CRANE 
• 2 MAN CREW TO PLACE IN BUILDING 
• SET 12 PODS/DAY 
• SPECIAL EQUIPMENT TO MOVE PODS 
 
 

 

 

SHIPPING DIAGRAM 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

INSTALLATION: 
• MEP TEMPLATE 
• PARTITION WALLS AND ROUGH IN 
• MOVE POD INTO PLACE 
• MEP CONNECTIONS – TOP DOWN STRATEGY 
• CONNECTION TO STRUCTURE 
• FRAME INTO BULDING AND FINISH 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

SCHEDULE IMPACT: 
• 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 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

COST IMPACT: 
• ADDITONAL MATERIALS: PARTITION WALL, ¼” STEEL FLOOR PLATE, ¼” 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 
• SAVED $213,903 
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MODULARIZED BATHROOM UNITS 

 
 

 
 

RESULTS: 
• SAVED $213,903 
• ACCELERATED FIT-OUT SCHEDULE BY 8 WEEKS 
• HIGHER LEVEL OF QUALITY 
• LESS WORKERS ON SITE 

 

RECOMMENDATIONS: 
• UTILIZE BATHROOM PODS ON THE REGIONAL TRAINING INSTITUTE DUE TO QUALITY, COST, 

AND SCHEDULE BENEFITS 
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CONCLUSION 

 
 

 

ANALYSIS #1: MATERIAL TRACKING TECHNOLOGY 
• COST $9,300 TO IMPLEMENT SYSTEM 
• ONE TIME COST  
• CAN BE APPLIED TO VARIOUS OTHER BUIILDING COMPONENTS: 

• BATHROOM PODS 
• PRECAST PANELS 
• SIPS 

• ALLEVIATES  POTENTIAL RISKS 
 

ANALYSIS #2: SIPS 
• ACCELERATED SCHEDULE BY 11 DAYS 
• SAVED $117,524 
• SAVINGS PRIMARILY ATTRIBUTED TO RESEQUENCING OF WORK 
• MINIMIZES RISKS ASSOCIATED WITH CRITICAL PATH 
 

 

ANALYSIS #3: PRECAST FAÇADE PANELS 
• ACCELERATED ENCLOSURE SCHEDULE BY 10 WEEKS 
• SAVED $1,094,129 
• REDUCED SITE CONGESTION 
• POTENTIAL TO SAVE BY REDUCING FLOOR TO FLOOR HEIGHTS 
• ALTERED THE ARCHITECTURAL APPEARANCE 
• SHOULD BE INVESTIGATED FOR STRUCTURAL IMPLICATIONS 

• LATERAL LOADS 
 

ANALYSIS #4: MODULARIZED BATHROOM UNITS 
• ACCELERATED FIT-OUT SCHEDULE BY 8 WEEKS 
• SAVED $213,903 
• DELIVERS A HIGHER QUALITY PRODUCT 
• SHOULD BE INVESTIGATED FOR STRUCTURAL IMPLICATIONS  

• SLABS, LOAD BEARING WALLS 
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