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MACTUAL ≈ 77 % × MTHEOR

Extreme case MACTUAL ≈ 45 % × MTHEOR

ISWIM webinar on WIM and Bridges

ISWIM webinar on WIM and Bridges ISWIM webinar on WIM and Bridges

𝑫𝑨𝑭 =
𝑺𝒕𝒐𝒕𝒂𝒍

𝑺𝒔𝒕𝒂𝒕𝒊𝒄

ISWIM webinar on WIM and Bridges

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

1,7

0 100 200 300 400 500 600 700 800

D
A

F

Gross Weight [kN]

One vehicle - Lane 1

One vehicle - Lane 2

MP with a light vehicile

MP of heavy vehicles

Slovene BD code

Allowance in Eurocode

Danish RBBA guidelines

Se
m

i-
tr

ai
le

r
4

0
0

 k
N

  

𝑫𝑨𝑭 =
𝑺𝒕𝒐𝒕𝒂𝒍

𝑺𝒔𝒕𝒂𝒕𝒊𝒄

ISWIM webinar on WIM and Bridges

1,0

1,1

1,2

0 10 20 30 40 50 60

D
A

F P

GVW [t]

SI datasets

US datasets

𝑫𝑨𝑭 =
𝑺𝒕𝒐𝒕𝒂𝒍

𝑺𝒔𝒕𝒂𝒕𝒊𝒄

19 20

21 22

23 24



ISWIM webinar on WIM and Bridges

1,0

1,1

1,2

0 20 40 60 80 100

D
A

F P

Percentile of GVW

SI state roads

SI motorways

US highways

𝑫𝑨𝑭 =
𝑺𝒕𝒐𝒕𝒂𝒍

𝑺𝒔𝒕𝒂𝒕𝒊𝒄

ISWIM webinar on WIM and Bridges

-

𝑅𝐹 =
Φ 𝑅 − 𝑆𝐷  γ𝐷

𝑆𝐿 γ𝐿 𝐷𝐴𝐹

-

-

- γ𝐷 γ𝐿

- Φ

28

-

-

-

-

-

29 30

•

•

•

25 26

27 28

29 30



•

•

–

–

•

•

•

•

•

ISWIM webinar on WIM and Bridges ISWIM webinar on WIM and Bridges

ales.znidaric@zag.si
Slovenian National Building & Civil Engineering Institute, Dimičeva 12, Ljubljana, Slovenia 

31 32


	Slide 1: Using WIM data to optimise decisions on under-strength  bridges – the Slovenian experience  Dr Aleš Žnidarič
	Slide 2: Content
	Slide 3: Safety of bridges and Bridge-WIM
	Slide 4: Traffic loading and bridges
	Slide 5: Structural safety of bridges
	Slide 6: Structural safety of bridges
	Slide 7: Bridge WIM system…
	Slide 8: Bridge WIM system
	Slide 9: Bridge WIM system
	Slide 10: Typical bridges for B-WIM installation
	Slide 11: Viaduc de Millau – France 
	Slide 12: Moerdijk bridge – the Netherlands 
	Slide 13: Nieporęt railway truss bridge – Poland 
	Slide 14: Monitoring bridge performance with B-WIM
	Slide 15: Modelling traffic load effects on bridges
	Slide 16: Bridge performance under traffic
	Slide 17: Measurement of bridge KPIs – Influence line
	Slide 18: 27-m long New Jersey underpass
	Slide 19: Measurement of bridge KPIs – Influence line
	Slide 20: Measurement of bridge KPI – GDF
	Slide 21: Dynamic response of a bridge
	Slide 22: Measurement of dynamic amplification
	Slide 23: Measurement of dynamic amplification
	Slide 24: Measurement of dynamic amplification
	Slide 25: Measurement of dynamic amplification
	Slide 26: B-WIM benefits for safety assessment of bridges
	Slide 27: The Slovenian Case Study
	Slide 28: Safety Assessment in Slovenia
	Slide 29: Case study Slovenia
	Slide 30: Case study Slovenia – costs
	Slide 31: Summary
	Slide 32: Thank you for listening!

