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MixteBridge 2026 — Improvements and Bug Fixes

Improvements

New grouping codes added to correctly handle cases where LM3 is combined with TS +
UDL (see Annex).

Third horizontal stiffener added for double-l and box girder sections and fully integrated
into the shear resistance checks.

Stress limits added to ULS stress envelopes.

Lateral torsional buckling (LTB) calculation report enhanced with intermediate LTB values
for each combination and selected point: Element, Side, Stress, Thickness, a_ult, a_LT,
A_op, @ LT, x_op, a_crop, Criterion.

Warning messages added for potential errors in load case definitions.

Updated UDL additional value calculation: the software now accounts for the portion of
the load located after beam 2.

Export of load combinations to MS Excel improved, including proper export of column
names (load cases).

Bug Fixes

Corrected the final A value (A-Ay-As-A4) in reinforcement fatigue calculations so the correct
multiplication is displayed (no impact on results).

Manually defined fissured members were previously ignored; now both manual and
automatic fissure definitions are correctly considered.

In printouts, the plastic neutral axis in the right-hand cross-section was incorrectly
referenced, showing a positive neutral axis (for positive bending) even when the moment
was negative — now fixed.

Definition of sections via the table: there was an error in entering the steel grade, as the
software allowed free-text input, which could lead to mistakes. This has been corrected: the
selection is now made using a dropdown menu.



Conception & Consulting Engineering Solutions

Annexe

This document concerns the coexistence of LM3 with LM1, and how the current approach in the
software has been improved. In a project where loading cases are applied as follows:

e LM1 (TS + UDL), MC120 without concomitant traffic
e TE72 with concomitant traffic:

Which load group should be used, and how should this special vehicle be combined with
0.75 x (TS + UDL) according to the plan view below? (There must be no UDL under the TE72, nor
within 10 m before or after, and the TS must be laterally shifted.)

Convois TE 2 — Quvrage neufs :

Figure 13 : Convoi type de 72 tonnes pour les ouvrages a construire
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Les roues ont un impact de 0,40 m par 0,40 m avec un entraxe transversal de 2,25 m. L'encombrement
transversal est de 2,65 m.

Le convoi circule mélé au trafic routier normal suivant le schéma ci-dessous
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Eurocode Reference

According to the Eurocode provisions, the two load models are combined following the
arrangement illustrated in the figure below.
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Existing MixteBridge Implementation

In MixteBridge, the implementation uses load models LM13 & UDL13, which coexist within the
combinations.

These should not be confused with LM1 and UDL, which belong to other load groups and appear
in combinations as a separate common group together with the footways.
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Notes:

A) The blue-shaded regions indicate that the UDL is not excluded in the areas directly in front of
and behind LM3.
B) The TS loads do not appear in the remaining lanes except in the first lane adjacent to LM3,
and even there they extend forward for the prescribed distance.
C) As in the Eurocode:
1. Together with the third lane, the UDL also loads the remaining deck area.
2. The 25 m distance is recommended and may be adjusted by the user. The EC suggests at
least 25 m, but we have observed 10 m used in a recent client project.
3. Participation factors for TS (LM1) and UDL are 0.75 and 0.4 respectively. The user may
override these values by changing the load values in the interface.
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Exact (Fully Compliant) Solution

1. User defined aq1, aq2, aq3 for UDL defined aql, aq2, aq3 for UDL-defined aql, aq2, aq3 for
UDL

The software allows the user to define aql, aq2, aq3 for the UDL (the third parameter applies to
the third lane and beyond).

Depending on how many lanes LM3 occupies (based on its width and axle configuration), the
user calculates how much UDL must be subtracted manually from LM13.

Example:
If LM13 occupies only lane 1:
e Setaq2=aq3=0inthe UDL window.
e Generate UDL LM1+LM3
e The resulting value is added as an equal and opposite load in the LM13 definition at 25 m
ahead and behind LM3.

For LM3 covering lanes 1+2, the same applies but aq3 = 0.
This removes the undesired UDL overlap (“blue areas”).

2. TS placement — LM3 inlane 1
When generating LM13:
e Insert TS (front part) using LM1 with:
aql=0.75,aq2=aq3 =0
e Manually add the adjacent TS loads, centered on LM3, using:
aql=0,aq2=aq3=0.75

3. TS placement — LM3 in lanes 1 and 2
When generating LM13:
e Insert TS (front part) using:
aql=0.75,aq2=0.75,aq3 =0
¢ Manually add adjacent TS loads using:
aql=0,a92=0,aq3=0.75
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Proposed Safety Based Solution-Based Solution

¢ The blue regions are removed according to the exact-solution rule (1).
¢ The green regions indicate adjacent TS moving independently, not simultaneously, and
therefore must belong to a different load group.

New Load Groups

ForLM3inlanel
e LM1-X - LM1 with aql =0, ag2 =aq3 =0.75
e UDL1-X - UDL with UDLLM1+LM3 andaql1=0
e Trottoir-X - not used
e LM13-X - LM3 with LM1 using aql =0.75,aq2=aq3 =0
e UDL13-X - UDL LM1+LM3 withaq2=aq3 =0
For LM3 in lanes 1 and 2
e LM1-X- LM1withaql=0,a92=0,aq3=0.75
e UDL1-X - UDLLM1+LM3 withaql=aq2=0
e Trottoir-X - not used
e LM13-X - LM3 with LM1 using aql =agq2 =0.75,aq3 =0
e UDL13-X - UDLLM1+LM3 withaq3 =0

Note: The software allows aql = 0 for LM1 as well.



