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CESTEL & SiWIM

CESTEL
◼ Established in 1978.

◼ Located in Slovenia, EU.

◼ 100% private company.

◼ Main business areas:

◼ Dynamic weighing (SiWIM)

◼ Static weighing & vehicle dimensions 
control

◼ Exceptional transport control

◼ Environment monitoring



CESTEL & SiWIM

SiWIM – portable B-WIM

◼ Bridge Weigh-In-Motion technology.

◼ Own development and production. 

◼ First SiWIM measurement in year 2000.

◼ Bridge used as a weighing platform.

◼ Collects real time data on gross weight, axle 
loads, axle distances, speed, vehicle class,…

◼ Identifies the true behaviour of the bridge.

◼ Portability – permanent or short term 
measurements.



SiWIM in Africa

◼ Seeing is believing!

◼ Installation: February 2022

◼ Location: Tegeta bridge, Dar es Salaam, 
Tanzania

◼ Main goals:

◼ show the usability 

◼ to proof the accuracy



Installation

◼ Quick and easy installation.

◼ No damage to the structure.



Installation

◼ HW protection against (possible) vandalism.



Visitors

◼ A lot of interest → new technology in Africa



Accuracy test

◼ Weigh control at static weigh station. 



Accuracy test

◼ Comparison of the results. 



Accuracy test

◼ Comparison of the results. 



Much more than just traffic data

◼ Actual traffic loading (from any WIM system): 

◼ axle loads, 

◼ spacings, 

◼ speed, 

◼ vehicle class,…

◼ …and 4 structural parameters measured on the bridge and only with 
Bridge-WIM (SiWIM):

◼ Strain records

◼ Influence lines – IL 

◼ Distribution of traffic loading over structure

◼ Dynamic loading – DAF 



What is the real condition of the bridge?

This can be determined with data collected with SiWIM.

◼ Influence line → crucial information about condition 
of the bridge

◼ SiWIM provide an influence line information based on a 
real loads, which is compared to the theoretical 
influence line (calculated in design phase).



Influence line → theoretical vs. measured

For weighing and for bridge assessment purposes 
it is recommended to use the true influence lines 
(IL) instead of the theoretical ones.

◼ In the tested bridge the maximum value of IL 
decreased for 17%. 



Loading Distribution of the bridge

Actual example of vertical load distribution factors on a bridge for two lanes.



Traffic load modelling – SiWIM

• Histogram shows bending moments/shear forces according to the vehicle group and its loading effects.



• Extrapolation (forecasting) of expected means of bending moments.

Traffic load modelling – SiWIM



• Decrease in DAF with increasing GVW.

Dynamic Amplification Factor (DAF) 



Why perform load tests using SiWIM?

▪ Load tests are used for bridge assessment 

and to update structural models.

▪ Traditional load tests require closing the 

bridge, while using SiWIM system 

doesn‘t. 



Traffic analysis  

Different purposes of data collection 

used for:

▪ maintenance (traffic studies before 

each bridge/road reconstruction),

▪ planning phase before building a new 

road/bridge, 

▪ calculation of a lifetime of the road 

based on the real loads.



SiWIM +

◼ SHM

◼ ANPR

◼ ADR

◼ VMS

◼ Traffic counter

◼ Traffic control center



Visit our stand num. 15

…or contact us via email sales@cestel.si



Thank you for your attention!

SiWIM you soon!


