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INPUT - internal loads against abutment
Level GW
h,=209.31+m—2002.-m=9.11 m
Density concrete above GW
kN . kN
ybtg525°_3 thg:15'_3
m m
Density filling
kN . kN
yjordzzo'—3 yjord:13°_3
m m
Surcharge
Qsver =0+ kPa a=0-m
Height fillin
h;=03-m h,=03-m h;=03-m hy=03-m
Geometry bottom slab
b;=1.85.m b,=2.30-m b;=1.85.m

H;=150-m L;=10.0-m

Geometry abutment

Hy,=1mm L,=6.58m
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INPUT - _external reactions

Sign conventions

< — M, =M+ Hoz “T-
| My =M,y - Hyz
7
z
V(+)
il I
. ¥ \Ma'- ]
3 N
Laster
Mr o (Mamn W H « Hy z M 5 M, | Bearing
1 -
2 |Weight abutment 1350 0 0 0 0 0 Mo
3 |Weight filling 175 0 0 0 0 0 Mo
4 |-
5 |Reaction forces ULS:
B |Max FX 3816 | ©43 0 0 0 -1311 | Yes
7 [Min FX 5089 | 1192 155 0 478 -21449 Yes
g [Max FY 4914 698 -454 0 -2435 | -1540 Yes
g [Min FY 4221 | 1083 454 0 2435 | -1886 Yes
10 |Max FZ 7700 | 1257 109 0 -1352 | -2611 Yes
11 |Min FZ 3361 520 -247 0 -1061 | -1216 Yes
12 |Max MX 6100 | 1177 353 0 3310 | -2278 Yes
13 [Min MX 5151 710 -353 0 -3310 | -1589 Yes
14 |Max MY 3816 643 0 0 0 -1311 Yes
16 |Min MY 089 | 1192 155 0 478 -21449 Yes
16
17 |-
18 |WVertical surcharge 0 0 0 0 0 0 Mo
19 |-
20
21
22
23
24
25
26
- kI kI kN m kMm kMm | Yes/MNo
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Load coefficients wy

=
=

TULS
Mamn a

ULS

ULS

[y

ULS

ULS

ULS

ULS

ULS

ULS

ULS

P B3 P B3 P B3 P — & % % % % k% _a _a
PR Rl el N g ey s B == B = F L

Weight abutment
Weight filling

Reaction forces ULS:
Max Fx 1.00
Min FXx

Max FY
Min FY

Max FZ
Min FZ

Max M
Min MX
Max MY
Min MY

Vertical surcharge 0

1.00
0.90

1,00

1.00
0.90

1,00

1.00
0.90

1,00

1.00
0,90

1,00

1,00

1,00

1,00

1,00

1,00

Second order effects

P, ,:=1000- MN

cr.x "’

P..,:=1000- MN

cry’

€,y:=100-mm

€,q:=100-mm

Number of loadcombinations

N=10-.pcs
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INPUT - geotechnical resistisabce according to "allmdnna barighets ekvationen

( Calculation accordning to SS-EN 1997-1 attachment D )

e
] +GW
L
hy (+)
d:r‘ &:’;" B
A —..
Charateristic friction angle: Pp:=39-°
Level GW : h,=9.11 m
Slope inclination : B:=0.°
Lowest foundation depth ( = d1_+ d2 ) dyin=1.8m
Lo kN
Dry density : y:=20 —
m
Wet densitet : y'=12 k—];]
m

Partial material coefficient (M2 och Geo PM):

7= 1.30

Partial safety coefficient:

Yai= 091

Partial vertical resistance coeffient (R3):

YRyv= 1.0

Partial horizontal resistance coefficient (R3):

Yrai=1.0
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CALCULATON

Dead weight bottom slab

pr]E if hWSO m prlz 1350 kN
B°H1°L1'Vbzg

alsoif h,>H,

B°H/°L/'V'btg

else

B 'LI * <hw° y'btg+ <H] - hw> ° ybtg)

B—b,—2-b;
My, = prz'f M, ;=0 kNm
Dead weight abutment
Via=1l1f h <H
skiva 1 w447 Vskiva: 0 kN
bz‘Hz‘Lz‘Vbzg
alsoif h,,> (H,+H,)
b2°H2°L2°ylbtg
else
byeLy- ((Hl +H2_hw> * Voig T (hw_Hl> ‘V'brg>
Dead weight filling
Viera (b, )= if b>0-m
if h,<H,
b'h°l°yjord
alsoif h,,> (H;+h)
b°h'l'y,jord
else
bel- ((Hl +h_hw> 'yjord+ (hw_Hl> ‘Wjurd)
else
o an
I/jord4]EI/jord<a’h]’L1>=0 kN x[p150.5°<2-b1—a+b2>=3 m
Vierd2=Viora (br—a,hy, L)) =72 kN Xp=0.5+(by—a+by)=2.075 m
Viora3= Viora <b2ah3 Ly —L2> =31 kN
Viorda = Viora (b3, 0y, L) =72 kN Xipg=—0.5+ (by+b3) =—2.075 m

Vjord.totE <Vjord.1 + Vjord.2+ Vjord.3 + Vjord.4> =175 kN

My jora = Viord.1* Xtp1+ Viora.2* Xtp2 + Viord.4* Xtpa=0 kKNm
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Vertical surcharge on bottom slab

V.

sver= | if @a<0.m

Ho.kN

H a- L1 * Qsver

Vover=0 kN

Xsyer=0.5+(2:b;—a+by) =3 m

over —

M

y.6ver =

V.

over

X =0 kNm

.
over

Resulting moments

M = M;‘."-H Z

x tot W

M‘,‘.iﬂt = MF = Hy-z

Design reactions without second order effects

Vg = Vv Hyd = Hew Hyg = Hyvr

Myd 0 = My 1ot v M}Id 1 My tol W

Design_veritical bearing load
Vi jager= VY- Wy if Bearing ="Yes”

Design moment incl. seconder effect and geometrical imperfections

1 )
Tﬂ\-(d = |de 0+ vd }ﬂgEf E'!,fﬂl T if I".’de g OkdNm
- L EEET
Per x
4
(Mxd0— V4 IagerEydi'T it Myd p = OkNm
ager
=
FL’.F 4
1
"1'1.|'.‘| = 'M'_.,'d 0+V4 lager Exdl T if M'_-,d g = OkNm
ager
1_ a
pu:ry
1 .
-V —— v = Okdh
| M‘:,‘d ﬂ .I'rd |EgE'I' Eil:d.l Vd Iagar |I' H}d ﬂ '[“"”F‘I'I
E:'1:r~_.r
Load excentricity
M}fd Myd
E":': = —— ':-‘u:r. = —
Vd Vd
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Effective width and length

Bef = |bp+2b3-2e, if (0.5bp+b3—ey) < (bq+ 05by+ey
2bq + b+ 28, otherwise
Lar = L1—2|E.}.

Toe = | if (0.5-by+bs—ey) < (bs+0.5-by+e,7)
" “Yes"
else
| No”

Verify friction

2 2
Hﬂl - de 'H'_,.'{i

Calculate ground pressure
Vi

g

= Baf Lef

Design friction angle

(tan(4 )
$ 4 = atan . $,=34°
LTMTd J
Overlay pressure
dq = if{ hy = Om_ | hy 2 dmin. 0m. dgin— by ) - dmind d,=0m
dE - dmm_d‘] d2:1.8m
qQ=7-d4+7 -ty q=22 kPa
Calculate 0
2 [ Fyd |
g = asin] —— |

| Hy |
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Calculate mg

Lo g et

my, = Le{ my = Eef
T+E 1+E

Lef Bef

mg = mi-cas[EJE— mb-SIﬂI,'E]E

Density of soil under foundation level

E Th h 11
: 7 . Pef Ty W
T =iflh,20m,y . f|l-h,2Bs.7.7 —m8 8 ——y-—
lef .W | .h“l E‘f' | BE‘{ -Bef-:
Calculate R ¢
1+sinl4 g) =-tanfs 4)
N, « — —— .8
q 1-sinl$ g
{ d d_.
dq=1 14035 0> 17,171+ 035 ——
| af ef
B
af
Sg = 1+—tan{$ 4/
: Lef
HoTE
d
Iq= 1——|
L Vg)
9q = 1-sin(2-B)
bq= 1
Bef -Lef
Rq = aNgdqSqigdqBq———
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Calculate R,

Fy = 0.08705 + 0.3231 -sin(2-§ ) - 0.04836 sin( 2-4 o)

1+sinld 4] 15=ztanjeq |
N, = Fy | ——— 0 "1

1—s|n,bd| J
d =1
B
5 = '|—1:|.5.__E'r
Lgf
rrb_‘~1
L= ‘|—H—':j
Vi
g, =g
h, =1
i E'.:!f Lgf
R, =05yByN d s -i-g-b, -
y y ¥ Rv

Calculate geotechnical resistance R ¢4
Rg= Rq— R_.

Calculate permissible ground pressure
R4
Sdtil =
Al By Lef

Calculate permissible design frictional coeffecient

tan( 4

Bdtll = — Rh
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RESULTS

Bearing loads

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

ULS | ULS | ULS | ULS ULS | ULS | ULS | ULS ULS ULS
a b c d e f g h i i Enhet

V sisger | 3816 | 5089 | 4914 | 4221 | 7700 | 3361 6100 | 5151 | 3816 | 5089 | kN

First-order reactions excl. second-order effects

ULS | ULS | ULS | ULS | TULS ULS ULS ULS | ULS | ULS
3 b c d g f £ h i j Enhet
Vo 5845 | 6597 | 6422 | 5729 | 9208 | 5300 | 8129 | 6676 | 5341 | 7118 kM
H g G643 | 1192 | 698 | 1083 | 1257 | 620 177 | 710 643 | 1192 kM
H ya 1] 155 | -454 | 454 109 | -247 353 -353 0 155 kM
M w40 1] 478 | -2435 | 2435 | 1352 | 1061 | 3310 | -3310 0 473 kMNm
M yan [ -1311| -2149 | 1540 | 1886 | -2611 | 1216 | -2278 | -1889 | -1311 | -2149 | kNm

Dead weight abutment

Vegen.totE prl+ Vskiva Vegen.tot: 1350 kN
My.egenEMy.bpl My.egen= 0 kNm

Load of earth filling on bottom slab

Vioraior=175 kN M, j0rq=0 kNm

jo

Vertical load effect on bottom slab

V.

over

=0 kN M, 5,6r=0 KNm

Design friction angle

$y=34°

Overlay pressure
qg=22 kPa
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Resultat inkl. geometriska imperfektioner och 2:a ordningens moment

\ ULS | ULS | ULS | ULS | ULS | ULS | ULS | ULS | ULS | ULS
a b c d £ f g h 1 i Unit
Vs | 5845 | 6507 | 6422 | 5720 | 9208 | 5300 | 8120 | 6676 | 5341 | 7118 | KN
He | 643 | 1192 | 698 | 1083 | 1257 | 620 | 1177 | 710 | 643 | 1192 | kN
H s 0 155 | 454 | 454 | 100 | 247 | 353 | 353 | O | 155 | KN
M, | 383 | 902 | 2041 | 2860 | 2138 | -1402 | 3044 | 3845 | 383 | 992 | kNm
Mys | 1600 | 2671 | 2041 | 2318 | -3407 | -1557 | 2006 | 2115 | 1699 | 2671 | kNm
ey 020 | 040 | 032 | 040 | 037 | 029 | 036 | 032 | 032 | 038 | m
ey, | 007 | 015 | 046 | 050 | 023 | 026| 049 | 058 | 007 | 014 | m
By | 542 | 510 | 536 | 510 | 526 | 542 | 520 | 537 | 536 | 525 | m
Les | 987 | 970 | 908 | 900 | 954 | 948 | 903 | 885 | 986 | 972 | m
G4 100 | 131 | 132 | 123 | 184 | 105 | 170 | 141 | 101 | 130 | kPa
Gg w | 1424 | 1179 | 1378 | 1133 | 1324 | 1390 | 1204 | 1411 | 1384 | 1224 | kPa
W 011 | 018 | 013 | 020 | 014 | 012 | 015 | 012 | 012 | 017 | -
wew | 068 | 068 | 068 | 068 | 068 | 068 | 068 | 068 | 068 | 0,68 -
"Toe" | Yes | Yes | Yes | Yes | Yes [ Yes [ Yes [ Yes [ Yes [ Yes [YesiNo
E) 90 83 | 57 | 67 | 8 | 68 | 73 | B4 | 90 | 83 | deg
m 165 | 165 [ 155 | 1,50 [ 164 [ 160 | 161 [ 157 | 165 | 164 | -
Ny 309 | 309|309 | 309|309 | 309|309 309 309|309| -
d, 112 | 112 | 112 | 112 | 112 | 112 | 112 [ 112 | 112 | 112 | -
5, 1,38 | 137 | 140 | 139 | 138 | 1,39 | 140 | 142 | 137 | 137 | -
iq 083 072|081 | 069|079 | 081|077 | 08| 081|074 -
Oq 1,00 | 1,00 | 100 | 1,00 | 100 | 100 | 1,00 | 100 | 1,00 | 1,00 -
b, 1,00 | 1,00 | 1,00 | 1,00 | 100 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 -
Ry | 45230 | 36950 | 41121 33814 | 40522 | 43116 | 38340 | 41055 | 43792 | 38528 | kN
Y ef 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | KN/M®
F, 03 | 035|035 | 035|035 | 035]|035]| 035|035 035 -
N, | 3099 |3099|3099|3099|3099|3099|3099|3099|3099(3099| -
d, 1,00 | 100 | 1,00 | 100 | 100 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 -
5, 078 | 079|076 | 077 | 078 | 077 | 077 | 076 | 0,78 | 0,78 -
i, 073 | 059|070 | 05 | 068 | 071 | 065 | 072 | 0,71 | 061 =
g, 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 -
b, 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 -
R, | 30803 |22425| 26048 | 19120 | 25003 | 28340 | 23423 | 25021 | 20377 | 23046 | kN
Rs | 76124 | 59374 | 67160 | 52044 | 66425 | 71465 | 61763 | 66976 | 73168 | 62475 | kN
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