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1 FWD/HWD trailer 

The Rincent FWD Heavydyn (Falling Weight Deflectometer) is a single axis trailer to measure deflection 

using a dynamic load for road and airport platforms. 

It features very compact dimensions with a foldable hitch, a fast measurement time using high power 

hydraulic system and intuitive acquisition software for tactile tablet. 

The trailer is configurable in a FWD (Falling Weight Deflectometer) with 300 kg of drop weight for road 

use up to 120kN and in a HWD (HeavyWeight Deflectometer) with 600kg of drop weight for airport 

use up to 250kN. 

 

 

Trailers assembly in our Paris facility. 

 

1.1 Trailer configuration 

The Heavydyn trailer is a foldable single axis trailer that is fully compliant with EU and Worldwide Road 

regulations. 

Equipment’s on the trailer are fully enclosed to provide strong protection against environmental 

aggression. 

it is also fully contained with all the necessary equipment to perform measurements and no additional 

hardware on the supporting vehicle is required.  
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Figure 1 : Trailer 3D view. 

 

Rear mounted camera 

Foldable hitch 

Cycle protection 

Distance measurement unit 

Fully enclose instrumentation 

for environmental protection 

Beam with up to 15 geophones 
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1.2 Power 

A high power, high speed hydraulic system is used to control the movement of the beam and weight 

during measurement. 

Typical road sequence is performed in approximately 20 seconds and airports sequence in ~30 

seconds. 

Energy for measurement and hydraulic control system is provided by two 12V batteries that are 

recharged either by the vehicle alternator or an external generator. 

 

1.3 Sensors 

The FWD Heavydyn measurement system supports the followings sensors: 

- A calibrated 350kN load cell on the lad plate 

- Up to 15 geophones can be used on the measurement bar at distances from -30 cm to 210 

cm in FWD configuration and -45 cm to 2100mm in HWD configuration 

- Two thermometers are installed to measure the air and surface temperatures. 

 

1.4 Impact configuration 

The drop height is controlled by software to achieve a 40 – 150 kN (FWD configuration) or 80-250 KN 

(HWD configuration) impact on the road. 

Two buffers configuration can be used to tune the impact loading time to 25 to 30 ms. 

 

Trailer in FWD configuration (left) and HWD (right) 
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1.5 Georeferencing 

The measurements are georeferenced by two means: 

- A DMI (linear distance coder) is installed on the left wheel of the FWD to display the 

distance. 

- A GPS located on the top the trailer to obtain an absolute position. 

Optionally the GPS can be purchased with a DGPS subscription to obtain sub metric positioning. 

A camera is also installed at the rear of the trailer to show the plate position relative to the road. 

1.6 Mechanical 

The following figure gives a schematic view of the mechanical system of the material. 

 

Schematics mechanical principle 
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1.7 Light Signalling 

The trailer comes originally with a yellow flashing gyro. You can add as an option: 

- An LED ramp with a scrolling arrow, two lights and two flash lights 

- A bar with panel light works and two lights 

 

Bar with light panel. 

 

LED ramp with scrolling arrow. 
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1.8 Technical characteristics 

 

Specifications Value 

Trailer type FWD and HWD 

Dimensions (unfolded) (l) 3,50 m x (w) 1,70 m x (h) 1,70 m 

Dimensions (folded) (l) 3.00 m x (w) 1,70 m x (h) 1,20 m 

Falling weight mass 300 kg (FWD) 

600 kg (HWD) 

Trailer weight 980 kg (FWD) 

1300 kg (HWD) 

Drop height 50 cm 

Impact load (FWD) 30 - 150 kN 

Impact load (HWD) 50 – 250 kN 

Displacement sensors geophones Up to 15 geophones from -450 mm to 2100 mm 

Side geophones for load transfer efficiency (LTE) 

Frequency range: 4.5 Hz…2500 Hz 

Resolution: 0.1µm 

Precision: less than 1% 

Load cell 350 kN (~35T) load cell 

Resolution: 100 N 

Precision: less than 1% 

3 impacts times @ 65 kN  22 s. 

Power  Onboard batteries 24V 

Recharge by vehicle alternator or an external 
generator 

Data transfers Over ethernet cable 

Acquisition 16 channels 16bit ADC acquisition 

Up to 30 000 Hz acquisition frequency 

Up to 4000 data points per acquisition 

Up to 500 msec data history per channel 

Geolocalisation DMI: 1% precision après calibration 

GPS: GPS, GLONASS + SBAS, up to 1m precision 

DGPS option for submetric positioning 

 

Camera On USB HD camera. Shown on acquisition software 

Temperature Air and surface temperature 

Manuel temperature can be saved manually in 
software 
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2 Vehicle installation 

The FWD/HWD can be installed on any vehicle equipped with a 50mm hitch ball and with sufficient 

traction capacity for the weight of the trailer (1300kg in HWD version).  

The internal batteries of the trailer allow use without recharging for about one hour. For continued 

use, a charging device must be installed.  

The equipment battery recharge is either:  

- Performed by standard 220V AC outlet to achieve continuous operation  

- Performed by a generator installed on the FWD trailer. 

Installation in the vehicle consists of:  

- Add power harness from vehicle alternator to hitch ball  

- Add in cab support for 10 inch laptop and camera  

- Two days of immobilization of the vehicle must be provided for the installation 

 

3 Calibration 

An absolute calibration is done before delivery for every sensor, load cell, geophones, dmi and 

thermometers, on the trailer using traceable calibration reference. 

The Rincent FWD Heavydyn complies with the following standards: 

- ASTM D4694 

- AASHTO R32 

- UK Correlation trial 

- CROW Correlation trial 

In addition, user can check the calibration of the deflection sensors using a stack tower procedure. 

 

Figure 2 : Airport trials.  
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3. Softwares 

3.1 Fwddyn acquisition software 

The Fwddyn software is an easy-to-use, touchscreen enabled, acquisition and reporting software for 

the Rincent FWD Heavydyn that can be installed on any Windows 10 laptop. 

No license, driver or configuration and calibration files are required. Upon connexon to a Heavydyn 

trailer, the Fwddyn software download from the trailer control box the necessary calibration and 

trailer parameter. 

The Fwddyn software can be configured to perform any type of drop sequences for a given project. 

Saved measurement include signals time history, geolocalisation, temperatures and calculated 

deflection data that can be exported directly on: 

- Excel file using a user provided template. 

- F25 or FWD text file to be used on retrocalculus software such as Alizé, Elmod or Rosy. 

 

FWDDYN acquisition software 

The FwdDyn software gives access to the complete configuration of the machine (sensor sensitivity, 

acquisition parameters).  

The measurement files store all raw time data from all sensors and all keystrokes performed. 
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.  

Access to sensor calibrations 

 

Creation of test sequences 
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Typical time history measurement (red curve=load, greens curves=deflections) 

 

Deflction bowl 

 

On screen camera  
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3.2 Mapping software 

 The Mapview website offer a state-of-the-art powerful visualization tool that can display thousands 

of data points at a glance. Users can immediately see the weaker and stronger part of the pavement 

under test using the threshold feature. 

 

The Mapview website is available, free of charge, for visualizing and exporting on Excel FWD projects 

and can be used on any device and operating system, laptop, phone, tablet, Windows, MacOS, Andoid. 

 

 

Application web Mapview 

Measurements can be exported in different formats :  
- Export according to user’s Excel template  
- Export database in CVS text format  

Export available 
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Exports Examples 

3.1 Exploitation des résultats par retro calcul 

The exported data is compatible with the following retrocaculus software : 

• ELMOD ‘Evaluation of Layer Moduli and Overlay Design’. Design’ 

• ROSY Compaction 

• ALYZE 

• PREDIWARE 

Output data (including F25) can be imported by Alize LCPC and Elmod.  

The Alize software with the Retrocalcul module allows an exploitation of the deflection basin and the 

obtaining of module by layer using a Burminster model.  
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3.4 Subsequent Software Installation 

An identifier is provided to access the download page of the Rincent ND website Technologies. The 
software can be installed freely on an unlimited number of PCs.  
Software updates are free and available without time limits. 

 

 "Cloud" download page 
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4 Warranty and after-sales service 

The equipment and its accessories are guaranteed one year parts and labor. Updates to acquisition 

and export software are included without time limit. Our workshop in Courcouronnes in Ile de France 

performs the maintenance of most trailers and instrumented vehicles used for road or airport 

roadway testing. Our team is able to carry out the after-sales service by phone or at your workplace 

in France or at you facility. 

 

Lift measurement equipment manufactured by Rincent ND Technologies. 

 

5 Training 

Training can be customized per customer need. A tailored program will be made for each individual 

customer requirement. 
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The appearance of the products and/or technical characteristics are subject to change without notice. 


