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Hilti Concrete Sensors provide durable wireless sensors combined with a simple, mobile app to provide today's general contractors with real-time data on their concrete to help inform decisions. Our solution is easy to implement and requires only minimal change to your current processes.  

SECTION 01 45 29.13
CONCRETE MONITORING AND ASSOCIATED TESTING
PART 1  – GENERAL


1.1 RELATED DOCUMENTS

.1 Drawings and General Provisions of the Contract, including General and Supplementary conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

.1 Section includes:

.1 Embedded wireless concrete sensors.

.2 Embedded wireless concrete sensors with remote transmitters.

.3 Software.

.4 Testing and analytical services.

.2 Related Requirements:

.1 Section 01 45 23 - “Testing and Inspecting Services”

.2 Section 01 45 29 - “Testing Laboratory Services”

.3 Section 03 20 00 - “Concrete Reinforcing”

.4 Section 03 30 00 - “Cast-in Place Concrete”

.5 Section 03 31 00 - “Structural Concrete”

.6 Section 03 33 00 - “Architectural Concrete”

.7 Section 03 38 00 - “Post-Tensioned Concrete”

.8 Section 03 39 00 - “Concrete Curing”

.9 Section 03 70 00 - “Mass Concrete”

.10 Section 09 62 00 - “Specialty Flooring”

.11 Section 09 65 00 - “Resilient Flooring”

1.3 PERFORMANCE REQUIREMENTS

.1 Description:  


.1 Structural Concrete:  The devices and testing services specified in this section facilitate the collection and analysis of data necessary to estimate concrete strength during the curing process.  All devices, software, testing, and analytical services specified in this section are necessary for the proper collection and analysis of data in accordance with the Maturity Method of ASTM C1074.


.1 Pre-construction Testing:  The specified pre-construction testing determines the activation energy of the proposed concrete mix. 

.2 Hydration:  The specified system measures and records the relative humidity of concrete throughout the curing process.

.3 Temperature:  The specified system measures and records the temperature of concrete throughout the curing process.  


.2 Concrete Floor Slabs:  The specified system measures and records the relative humidity of concrete floor slabs throughout the curing process.


.2 Limitations:


.1 Structural Concrete:  The Engineer of Record is solely responsible for all structural engineering services associated with the project.  The provisions of this section are not intended to relieve the Engineer of Record of any responsibilities, nor are they intended to limit the scope of services of the Engineer of Record.

.2 Floor Slabs:  The specified system is to be considered an alternative to the test method described in ASTM F2170.  The specified system measures relative humidity within the slab, rather than at the slab surface (as described in ASTM F2170).  

.3 Coordination:  Coordinating with flooring manufacturers is required. Additional testing including, but not limited to ASTM F710 (alkalinity) may be required by the flooring manufacturer. 


1.4 DEFINITIONS


.1 Activation Energy:  A measure of the temperature sensitivity of the various materials (cement, sand, admixtures, etc.) included within the concrete mix.  The activation energy of the concrete mix is determined through pre-construction testing and is a significant factor in estimating concrete strength in accordance with ASTM C1074.

.2 Equivalent Age:  A factor that reflects the temperature of concrete over the elapsed time of the curing process.  Equivalent age is a significant factor in estimating concrete strength in accordance with the maturity method of ASTM C1074.

.3 Maturity Method:  


.1 General:  A practice used to estimate the in-place strength of concrete to allow the start of critical construction activities such as: (1) removal of formwork and reshoring; (2) post-tensioning of tendons; (3) termination of cold weather protection; (4) opening of roadways to traffic; and (5) quality control of the curing process. The basic premise of the maturity method is that the maturity (and strength) of curing concrete is directly related to the temperature of the concrete and specific temperature-related properties of the concrete mix (activation energy).   

.2 Process: Preconstruction Testing: The activation energy of the concrete mix is determined by pre-construction testing. Hydration:  The Maturity Method of ASTM C1074 provides reliable estimates of concrete strength only if proper hydration is maintained throughout the curing process.  Temperature:  Temperature data collected throughout the course of the curing process is utilized to establish an equivalent age of the concrete  

.3 Analysis:  Concrete strength is estimated based on the activation energy of the concrete mix and the equivalent age of the concrete.


1.5 REFERENCES


.1 The following standards are applicable to the work of this Section:


.1 CSA A23.3 – Design of Concrete Structures
.2 CSA A23.1/CSA A23.2 - Concrete materials and methods of concrete construction/Test methods and standard practices for concrete

.3 ACI 316R - Recommendations for Performance of Concrete Pavements and Concrete Bases.

.4 ACI 306 and ACI 306R – Cold Weather Concreting

.5 ACI 305 and ACI 305R – Hot Weather Concreting

.6 ACI 207 and ACI 207R – Mass Concrete

.7 ACI 318 - Building Code Requirements for Structural Concrete.

.8 ASTM C1074 - Standard Practice for Estimating Concrete Strength by the Maturity Method.

.9 ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor Slabs Using in situ Probes.

.10 Handbook of Nondestructive Testing of Concrete; published by CRC.


1.6 PREINSTALLATION CONFERENCE


.1 A preinstallation conference shall be held at the project site to review installation and operating requirements.  Attendees will complete a pre-installation tutorial.  Attendees shall include:


.1 Manufacturer’s representative

.2 Project superintendent 

.3 Personnel responsible for supervision of sensor installation.

.4 Personnel responsible for testing, monitoring and operation of the system.


1.7 SUBMITTALS


.1 Product Data:  Manufacturer’s product data for each type of sensor and manufacturer’s product data for software and hardware requirements.
.2 Coordination Drawings:  Indicate proposed locations of all sensors.  Coordinate sensor locations with penetrations, openings, utilities, reinforcing, and other obstructions.

.3 [Optional] Testing Laboratory Qualifications:  Manufacturer recommends testing at four different temperatures.


1.8 PRECONSTRUCTION REQUIREMENTS


.1 Pre-construction testing: Test concrete mix design per the ASTM C1074 prior to installation of sensors at jobsite. 

.2 Documentation:  Digitally photograph each installed sensor.  Provide adequate lighting and detail to allow manufacturer to confirm proper installation.  Input digital photographs real-time into manufacturer’s monitoring application. 

.3 Testing:  Complete preconstruction testing of all sensors prior to placement of concrete, in accordance with manufacturer’s instructions.
1.9 DELIVERY, STORAGE, AND HANDLING


.1 Store sensors in a secure location, away from other construction materials.  Store sensors in manufacturer’s original unopened packaging.  Protect sensors from exposure to weather, impact, and other sources of potential damage.


1.10 FIELD CONDITIONS


.1 Sensors are light activated. Install in well-lit working conditions.


PART 2  – PRODUCTS


2.1 TESTING SERVICES


.1 Lab testing Services to provide a service to test the desired mix design per the ASTM C1074 for strength monitoring before installation of sensors  

.1 Hilti Concrete Sensors Lab testing location: 8 Blanchard Rd Burlington, MA 01803. Tel: 800.363.4458, Email: concretesensors@hilti.com, Website: www.hilti.ca 

2.2 SENSORS


.1 Wireless sensors to provide data collection for temperature and relative humidity.  Sensors shall provide real-time transmission of data to mobile devices using the Hilti Concrete Sensors software app.


.1 Hilti Bluetooth concrete sensors:


	Model
	Description

	HCS TH1
	Temperature, Strength and Relative Humidity sensor

	HCS T1
	Temperature and Strength sensor

	HCS T1-B3
	Temperature and Strength sensor with 3ft (91cm) cable length

	HCS T1-B8
	Temperature and Strength sensor with 8ft (2m) cable length

	HCS T1-B15
	Temperature and Strength sensor with 15ft (5m) cable length


.2 Hilti Long Range concrete sensors:


	Model
	Description

	HCS T2
	Temperature and Strength sensor

	HCS T2-B3
	Temperature and Strength sensor with 3ft (91cm) cable length

	HCS T2-B8
	Temperature and Strength sensor with 8ft (2m) cable length

	HCS T2-B15
	Temperature and Strength sensor with 15ft (5m) cable length


.1 Long Range sensors need to be used with gateway system, HCSCSGW01-NA

.2 Sensor Attributes for all models:


.1 Temperature Accuracy:  +/- 0.1°C accuracy (HCS TH1 has +/- 0.4°C accuracy).

.2 Relative Humidity Accuracy:  +/- 3 percent RH accuracy (only HCS TH1).

.3 Operating Range:  0-100% RH

.4 Depth of Transmitter: Maximum 6 inches from surface of concrete.

.5 Battery: Integral battery with 2-year lifespan.

.6 Attachment: Zip tie.


.3 Software App: Manufacturer’s current software, allowing real-time monitoring of curing of concrete; includes in app graphs for temperature, strength and/ relative humidity, downloadable reports, concrete mix library of mixes previously been tested by test lab, and real-time alerts

.1 Hilti Concrete Sensors Software app is available for IOS and Android systems

PART 3  – EXECUTION


3.1 INSTALLATION

.1 Install sensors in accordance with manufacturer's recommendations, approved submittals and in proper relationship with adjacent construction.

.2 Test sensors and software for proper operation and adjust until satisfactory results are obtained.

.3 Install sensors into field-molded cylinders per ASTM C1074 Section 9.5.4

.4 Continue monitoring and associated testing as recommended by the manufacturer and testing service provider.
END OF SECTION
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