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DISCLAIMER:DISCLAIMER:
THE FO OWING PRESENTATION MAYTHE FO OWING PRESENTATION MAYTHE FOLLOWING PRESENTATION MAY THE FOLLOWING PRESENTATION MAY 
CONTAIN PHOTOS YOU MIGHT RECOGNIZE:CONTAIN PHOTOS YOU MIGHT RECOGNIZE:

IF THE CASE EXAMPLES AND PHOTOS  IN THIS IF THE CASE EXAMPLES AND PHOTOS  IN THIS 
PRESENTATION MAKE THE CONSULTANTPRESENTATION MAKE THE CONSULTANTPRESENTATION MAKE THE CONSULTANT PRESENTATION MAKE THE CONSULTANT 
LOOK GOOD LOOK GOOD –– THEY ARE YOUR PROJECT!THEY ARE YOUR PROJECT!

IF THEY LOOK BAD IF THEY LOOK BAD –– THEY ARE YOUR THEY ARE YOUR 
COMPETITOR’S PROJECTCOMPETITOR’S PROJECT



STRUCTURESTRUCTURE HEALTHHEALTH

Real timeSensor Acquisition Real time 
Monitoring 

‐Moisture  ‐Pressure

‐ Temperature   ‐ RH

P j t S ifi S
Wireless or Wired Data 

i iProject Specific Sensors Acquisition & Gateway Monitoring Centre
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STRUCTURESTRUCTURE HEALTHHEALTH

WHY MONITOR THE BUILDINGWHY MONITOR THE BUILDINGWHY MONITOR THE BUILDING WHY MONITOR THE BUILDING 
STRUCTURE?STRUCTURE?



STRUCTURESTRUCTURE HEALTHHEALTH
DYNAMIC DATADYNAMIC DATA

ANALYTICSANALYTICS



STRUCTURESTRUCTURE HEALTHHEALTH

R f M it iRoof Monitoring

Penetration

Pressure

Indoor Air Quality

Point Moisture

Detection Tape



SENSORSENSOR MOISTUREMOISTURE
POINTPOINTPOINTPOINT

••

-- RESEARCH GRADERESEARCH GRADE

••INTEGRATED TEMPERATUREINTEGRATED TEMPERATURE

••MOISTURE CONTENT & LEVELMOISTURE CONTENT & LEVEL
WOOD, GYPSUM,WOOD, GYPSUM,
INSULATION,INSULATION,
CONCRETE, CONCRETE, 
MASONRYMASONRY



SENSORSENSOR MOISTUREMOISTURE
LINEAR MOISTURELINEAR MOISTURELINEAR MOISTURELINEAR MOISTURE316 Stainless Steel

••PRESENCE OF MOISTUREPRESENCE OF MOISTURE
••WIDE COVERAGE AREAWIDE COVERAGE AREA
••LIMITED ACCURACYLIMITED ACCURACYCopper

WALL WALL ROOFROOF FLOODFLOOD



SENSORSENSOR MOISTUREMOISTURE
EMBEDDED  (EMS) EMBEDDED  (EMS) 

••RESEARCH GRADE, CALIBRATEDRESEARCH GRADE, CALIBRATED
••INDIRECT MEASUREMENT OF MOISTURE IN:INDIRECT MEASUREMENT OF MOISTURE IN:

WOOD, GYPSUM, INSULATION,WOOD, GYPSUM, INSULATION,
CONCRETE, MASONRYCONCRETE, MASONRY

••INTEGRATED TEMPERATUREINTEGRATED TEMPERATURE••INTEGRATED TEMPERATUREINTEGRATED TEMPERATURE

EMS



SENSORSENSORDISPLACEMENTDISPLACEMENT

••CUSTOM MOUNTING OPTIONSCUSTOM MOUNTING OPTIONS
••VARIOUS RANGES AND VARIOUS RANGES AND 

RESOLUTIONRESOLUTIONRESOLUTIONRESOLUTION



SENSORSENSOR WEATHERWEATHER
ENVIRONMENTENVIRONMENT

••WIND SPEEDWIND SPEED
••WIND DIRECTIONWIND DIRECTION
••TEMPERATURETEMPERATURE
••RELATIVE HUMIDITYRELATIVE HUMIDITY
••ULTRA VIOLET RADIATIONULTRA VIOLET RADIATION
••SOLAR RADIATIONSOLAR RADIATION
••PRECIPITATIONPRECIPITATION
••TIMED PHOTOGRAPHSTIMED PHOTOGRAPHS••TIMED PHOTOGRAPHSTIMED PHOTOGRAPHS
••PANPAN--TILTTILT--ZOOM CAMERAZOOM CAMERA



SENSORSENSOR PRESSUREPRESSURE
DIFFERENTIALDIFFERENTIAL

••DIFFERENTIAL WALL PRESSUREDIFFERENTIAL WALL PRESSURE
••PITOT TUBE TO INTERIOR SPACEPITOT TUBE TO INTERIOR SPACE••PITOT TUBE TO INTERIOR SPACEPITOT TUBE TO INTERIOR SPACE

••RANGE +/RANGE +/-- 250 PASCAL250 PASCAL



SENSORSENSOR PRESSUREPRESSURE
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PLATFORMPLATFORM
••WIRELESS: 2.4GHZ 802.15.4WIRELESS: 2.4GHZ 802.15.4
••WIRED: CAN 2.0BWIRED: CAN 2.0B
••INPUTS: 8X RESISTANCEINPUTS: 8X RESISTANCEINPUTS: 8X RESISTANCEINPUTS: 8X RESISTANCE
••INPUTS: 2X VOLTAGEINPUTS: 2X VOLTAGE
••ANTENNA: 30ANTENNA: 30mm –– 400400mm OPTOPT

••BATTERY BATTERY –– LONG LIFELONG LIFE
••BATTERYBATTERY –– RECHARGEABLERECHARGEABLEBATTERY BATTERY –– RECHARGEABLERECHARGEABLE
••PERMANENT WIRED POWERPERMANENT WIRED POWER
••SOLAR POWER WITH STORAGESOLAR POWER WITH STORAGE
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GATEWAYGATEWAY

REAL TIME DATAREAL TIME DATA
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ANALYTICSANALYTICS

Selected date range displayed 
with weather for that date.  Tool 
for cause and effect analysis.

Mouse over shows sensor detail 
and monitored value with direct 
access to trend analysis graph.

The report is live – and dynamic – just like your building.
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ANALYTICSANALYTICS
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TECHNOLOGY KITSTECHNOLOGY KITS TURNTURN--KEYKEY



LIFELIFE CYCLECYCLE

NEW CONSTRUCTIONNEW CONSTRUCTIONEXISTING BUILDINGEXISTING BUILDINGEND OF LIFEEND OF LIFENEW CONSTRUCTIONNEW CONSTRUCTION

QUALITY ASSURANCEQUALITY ASSURANCE

EXISTING BUILDINGEXISTING BUILDINGEND OF LIFEEND OF LIFE

ENERGY SAVINGSENERGY SAVINGSRERE--TASKTASKQUALITY ASSURANCEQUALITY ASSURANCE
SITE CONDITIONSSITE CONDITIONS
COMMISSIONINGCOMMISSIONING

ENERGY SAVINGSENERGY SAVINGS
OPERATIONSOPERATIONS
MAINTENANCEMAINTENANCE

RERE TASK TASK 
EXTENSIVE UPGRADEEXTENSIVE UPGRADE
SEND TO GRAVE?SEND TO GRAVE?COMMISSIONINGCOMMISSIONING

WARRANTYWARRANTY
MAINTENANCEMAINTENANCE
EXTEND SERVICE LIFE EXTEND SERVICE LIFE 

SEND TO GRAVE?SEND TO GRAVE?
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NEW CONSTRUCTIONNEW CONSTRUCTIONNEW CONSTRUCTIONNEW CONSTRUCTION



LIFELIFE CYCLECYCLE

Reference: ICBEST 2010 Paper:Reference:  ICBEST 2010 Paper:
The Implications of Drying Gypsum 
Plaster in Walls with Vapour
Retardant Paint



LIFELIFE CYCLECYCLE
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SOLUTIONSSOLUTIONS

INVESTIGATIONINVESTIGATION
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ROOFROOF INVESTIGATIONINVESTIGATION



LIFELIFE CYCLECYCLE

EXISTING BUILDINGEXISTING BUILDING
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INVESTIGATIONSINVESTIGATIONS
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INVESTIGATIONSINVESTIGATIONS
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INVESTIGATIONSINVESTIGATIONS



ROOFROOF INVESTIGATIONINVESTIGATION

MEASURE CONDITIONS LEADING MEASURE CONDITIONS LEADING 
TO DIMENSIONAL CHANGE INTO DIMENSIONAL CHANGE INTO DIMENSIONAL CHANGE IN TO DIMENSIONAL CHANGE IN 

POLYISOPOLYISO ROOF INSULATIONROOF INSULATION
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WALLWALLINVESTIGATIONINVESTIGATION

Sheathing within exterior bathroom walls wereSheathing within exterior bathroom walls were 
previously deteriorated from air exfiltration.

Sh thi l d t f l f ll lSheathing replaced as part of a larger full enclosure 
rehabilitation. Bathrooms all fully rehabilitated.
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WALLWALLINVESTIGATIONINVESTIGATION
•Plywood dries down behind sprayfoam on inside and self‐
adhered membrane & metal flashing detailing on exterior 

•Air leakage addressed, Moisture levels following  normal 
seasonal trends
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• Air leakage from suites leaking into exterior walkways of a wood 

frame building caused widespread damage

• Rehabilitation to repair wood framing and air‐seal joist spaces 
from interior 

• North facing walkway low drying potential if leaks do occur• North facing walkway – low drying potential if leaks do occur
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• Walkway Repair & Verification using moisture 
content monitoring
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• Walkway Repair & Verification using moisture 
content monitoringcontent monitoring

ll d l f d d• Sensors installed at locations of severe damage and 
at control locations
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Moisture contents following normal 
seasonal trends for exterior walkway 
on North elevation – air leakageon North elevation  air leakage 
addressed



RESTORATIONRESTORATIONMONITORINGMONITORING
SOLUTIONSOLUTION



FLOODFLOOD MONITORINGMONITORING



FLOODFLOOD MONITORINGMONITORING



ROOFROOF MONITORINGMONITORING
Roof Investigations –leave a wireless moisture 
sensor under the membrane to report back to 
you – get trends over time.

Roof Scan – Electric Field Vector 
Mapping – a manual procedure in which 
we evaluate typical inverted roof deckswe evaluate typical inverted roof decks 
to pin‐point leaks. 

Roof Monitoring – Include an automated 
system in your next new or re‐roof project 
that you can get a moisture accumulationthat you can get a moisture accumulation 
info without ever leaving the comfort of our 
office. 



ROOFROOF MONITORINGMONITORING



LIFELIFE CYCLECYCLE

END OF LIFEEND OF LIFEEND OF LIFEEND OF LIFE

ICBEST 2010 Publication:  MONITORING OF HISTORIC STRUCTURES FOR 
WHOLE BUILDING IMPROVEMENTS 
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NBEC 2011 Paper Photo reference:
dunnpr .com



THANKTHANK YOUYOUTHANKTHANK YOUYOU
www.smtresearch.ca


