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Object : L = 4.0 m
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INPUT

Geometry :

≔L1 ⋅4.00 m ≔L2 ⋅0.50 m

≔h1 ⋅1 mm ≔h2 ⋅2.40 m ≔h3 ⋅3.50 m ≔h4 ⋅0.10 m

≔t1 ⋅0.40 m ≔t2 ⋅0.40 m ≔t3 ⋅0.60 m

Angle wingwall-abutment: ≔ω ⋅91 °

Angle wingwall-road : ≔θ ⋅1 °

Distance from break point for effective height  : ≔a ⋅0.80 m

Material :

Soil material : ≔γjord ⋅20 ――kN
m3

≔Ko 0.29 ≔Ka 0.17

Concrete : ≔γbtg ⋅25 ――kN
m3

Loads :

Surcharge : ≔qöver ⋅20 kPa

Load coefficients :

Earth pressure

≔ψγULS.1 1.49 ≔ψγSLS.1 1.34

Surcharge

≔ψγULS.2 1.71 ≔ψγSLS.2 0
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CALCULATION

Earth pressure according method of Culman:
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Forces earth pressure & surcharge :
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=Δh 1.099 m
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Design forces ( Lc ULS & Lc SLS ) distributes over effective height :

Dead weight wingwall : 
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RESULTS

Partial results

=φ 45 ° : design friction angle associated to Ko 

=β 1 ° : angle from top of road and to top of wing wall measured perpendicular to wingwall

Evaluation earth pressure, surcharge & associated critical rupture angle in table format :

Evaluation earth pressure & surcharge in diagram format :
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Evaluation forces associated to earth pressure & surcharge :
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Evaluation design forces associated to LC ULS & LC SLS :
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Evaluation of effective height :
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Detailed results

Design forces in section where wingwall is clamped to abutment:

Effective height in clamped section: =Hef 3.2 m

Design forces in wingwall:
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Load on abutment from dead weight of wingwall :

=Vegen 118 kN =Megen 221 kNm

≔xtp ――
Megen

Vegen =xtp 1.88 m

The associated perpendicular to abutment load is a triangular line load with peak 
intensity  given below.

≔pegen ⋅⋅Megen ――6
Hef

2
sin ((ω)) =pegen 131 ―kN

m

Load on abutment from earth pressure & surcharge on wingwall :
The associated perpendicular to abutment load is a rectangular angular line load with  
intensity given below.

≔pjord.1 ⋅-――――
H´jord (( ⋅0 m))

Hef
cos ((ω)) =pjord.1 1 ―kN

m

≔pöver.1 ⋅-――――
H´över (( ⋅0 m))

Hef
cos ((ω)) =pöver.1 0 ―kN

m
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