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Object: Support 2

PRINCIPLE SKETCH 

INPUT - internal loads against abutment

Level GW

≡hw =-⋅209.31 m ⋅200.2 m 9.11 m

Density concrete above GW

≡γbtg ⋅25 ――kN
m3

≡γ'btg ⋅15 ――kN
m3

Density filling

≡γjord ⋅20 ――kN
m3

≡γ'jord ⋅13 ――kN
m3

Surcharge

≡qöver ⋅0 kPa ≡a ⋅0 m

Height filling

≡h1 ⋅0.3 m ≡h2 ⋅0.3 m ≡h3 ⋅0.3 m ≡h4 ⋅0.3 m

Geometry bottom slab
≡b1 ⋅1.85 m ≡b2 ⋅2.30 m ≡b3 ⋅1.85 m

≡H1 ⋅1.50 m ≡L1 ⋅10.0 m

Geometry abutment

≡H2 ⋅1 mm ≡L2 ⋅6.58 m

¨
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INPUT - external reactions

Sign conventions

Laster
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Load coefficients 

Second order effects

≔Pcr.x ⋅1000 MN

≔Pcr.y ⋅1000 MN

≔exd ⋅100 mm

≔eyd ⋅100 mm

Number of loadcombinations 

≡N ⋅10 pcs
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INPUT - geotechnical resistisabce according to  "allmänna bärighets ekvationen"
( Calculation accordning to SS-EN 1997-1 attachment D )

Charateristic friction  angle: ≔ϕk ⋅39 °

Level GW : =hw 9.11 m

Slope inclination : ≔β ⋅0 °

Lowest foundation depth ( = d1 + d2 ); ≔dmin ⋅1.8 m

Dry density : ≔γ ⋅20 ――kN
m3

Wet densitet : ≔γ' ⋅12 ――kN
m3

Partial material coefficient (M2 och Geo PM):

≔γM 1.30

Partial safety coefficient:

≔γd 0.91

Partial vertical resistance coeffient (R3):

≔γR.v 1.0

Partial horizontal resistance coefficient (R3):

≔γR.h 1.0
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CALCULATON

Dead weight bottom slab

≡B =⎛⎝ ++b1 b2 b3⎞⎠ 6.0 m

≡Vbpl
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if

also if

else

≤hw ⋅0 m
‖
‖ ⋅⋅⋅B H1 L1 γbtg

≥hw H1
‖
‖ ⋅⋅⋅B H1 L1 γ'btg

‖
‖ ⋅⋅B L1 ⎛⎝ +⋅hw γ'btg ⋅⎛⎝ -H1 hw⎞⎠ γbtg⎞⎠

=Vbpl 1350 kN

≡My.bpl ⋅Vbpl ――――
--B b2 ⋅2 b3
2

=My.bpl 0 kNm

Dead weight abutment

≡Vskiva
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if

also if

else

≤hw H1
‖
‖ ⋅⋅⋅b2 H2 L2 γbtg

≥hw ⎛⎝ +H1 H2⎞⎠
‖
‖ ⋅⋅⋅b2 H2 L2 γ'btg

‖
‖ ⋅⋅b2 L2 ⎛⎝ +⋅⎛⎝ -+H1 H2 hw⎞⎠ γbtg ⋅⎛⎝ -hw H1⎞⎠ γ'btg⎞⎠

=Vskiva 0 kN

Dead weight filling

≡Vjord (( ,,b h l)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

else

>b ⋅0 m
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if

also if

else

≤hw H1
‖
‖ ⋅⋅⋅b h l γjord

≥hw ⎛⎝ +H1 h⎞⎠
‖
‖ ⋅⋅⋅b h l γ'jord

‖
‖ ⋅⋅b l ⎛⎝ +⋅⎛⎝ -+H1 h hw⎞⎠ γjord ⋅⎛⎝ -hw H1⎞⎠ γ'jord⎞⎠

‖
‖ ⋅0 kN

≡Vjord.1 =Vjord ⎛⎝ ,,a h1 L1⎞⎠ 0 kN ≡xtp1 =⋅0.5 ⎛⎝ +-⋅2 b1 a b2⎞⎠ 3 m

≡Vjord.2 =Vjord ⎛⎝ ,,-b1 a h2 L1⎞⎠ 72 kN ≡xtp2 =⋅0.5 ⎛⎝ +-b1 a b2⎞⎠ 2.075 m

≡Vjord.3 =Vjord ⎛⎝ ,,b2 h3 -L1 L2⎞⎠ 31 kN

≡Vjord.4 =Vjord ⎛⎝ ,,b3 h4 L1⎞⎠ 72 kN ≡xtp4 =⋅-0.5 ⎛⎝ +b2 b3⎞⎠ -2.075 m

≡Vjord.tot =⎛⎝ +++Vjord.1 Vjord.2 Vjord.3 Vjord.4⎞⎠ 175 kN

≡My.jord =++⋅Vjord.1 xtp1 ⋅Vjord.2 xtp2 ⋅Vjord.4 xtp4 0 kNm
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Vertical surcharge on bottom slab

≡Vöver
‖
‖
‖
‖
‖

if ≤a ⋅0 m
‖
‖ ⋅0 kN

⋅⋅a L1 qöver

=Vöver 0 kN

≡xöver =⋅0.5 ⎛⎝ +-⋅2 b1 a b2⎞⎠ 3 m

≡My.över =⋅xöver Vöver 0 kNm

Resulting moments

Design reactions without second order effects

Design  veritical bearing load

Design moment incl. seconder effect and geometrical imperfections

Load excentricity
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Effective width and length

Verify if bottom slab is standing on at front edge ( = "toe" ) or edge towards bank filling

Verify friction

Calculate ground pressure

Design friction angle

=ϕd 34 °

Overlay pressure

=d1 0 m

=d2 1.8 m

=q 22 kPa

Calculate 
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Calculate m

Density of soil under foundation level

Calculate R q
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Calculate Rγ

Calculate geotechnical resistance  R d

Calculate permissible ground pressure

Calculate permissible design frictional coeffecient
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RESULTS

Bearing loads

Refers to load from the superstructure that is supplemented by second-order effects.

First-order reactions excl. second-order effects

Dead weight abutment

=Vbpl 1350 kN =Vskiva 0 kN

≡Vegen.tot +Vbpl Vskiva =Vegen.tot 1350 kN

≡My.egen My.bpl =My.egen 0 kNm

Load of earth filling on bottom slab

=Vjord.tot 175 kN =My.jord 0 kNm

Vertical load effect on bottom slab

=Vöver 0 kN =My.över 0 kNm

Design friction angle

=ϕd 34 °

Overlay pressure

=q 22 kPa
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Resultat inkl. geometriska imperfektioner och 2:a ordningens moment
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