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Object: L=4.0m

PRINCIPLE SKETCH

Lz
h, | + Top level pavement
F'_"_"_f'I'_'Z'Z".::'.f'_",'_":'I'f' I | h :
h 3 8 h 2
B Statically inactive

T
Tvpe 1 (Qsur = 0 kPa) Tvpe 2 (Qsur = 0 kPa)

Earth pressure method of Cnlman
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INPUT

Geometry :

L1:=4.00'm L2:=0.50'm

hy:==1-mm hy:=2.40-m

tl::O.40‘m

t,:=0.40-m

Angle wingwall-abutment:

Angle wingwall-road :

Distance from break point for effective height :

Material :

kN

3
m

Soil material :

yjard:: 20.

kN

Concrete : Vbigi =25+

Loads :

Surcharge : Giver =20+ kPa

Load coefficients :

Earth pressure

Yyurs. =149

Surcharge

Yyues2=1.71

h3:=3.50-m

t3:=0.60-m

w:=91.°

a:=0.80-m

K,:=0.29

Wyses.i=1.34

Wrsis2:=0

hy:=0.10-m

K,:=0.17
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CALCULATION

Earth pressure according method of Culman:

Niva gverkant vingmur - mugy = linterp (0m Ly Ly). (b3 by b5 —hy).s|

Niva underkant vingmur - mug, = Imtcrp'L[ Om Ly).[0m hy—fy—by).s

Vingmurens héjd - By = UG5, — mug;
Slantens hajd : hyjgne= nterp(0m Ly Ly ).(0m Om By | s|
Friktionsvinkel. 9 = asml-K,)

Lutning hos slanten ned till éverkant ingmur matt vinkelratt mot vingen

p = atan quI—L:}m{B}

Vertikallast for brottfigur typ 1 (= brottlinje i slant, salunda inget tillskott av overlast )
[ x ]
th,u“.'m — =L .
2 " jord

[ x ! [x \
“1=hﬂlltr'5m_?_u' '|_th1m'cn5.&_m,‘ tar{c — B) |

I

Vertikallaster for brottfigur typ 2 ( = brottlinje hamnar ovanfar slant wilket ger ett bidrag fran Gverlast )

s A :-ani—u _hi-i.i!.ni-l'-"!nrd
“E_Lbﬂ'lﬂfw . 2 taﬂ:ﬁ:l__l 3

| (x ) Hianld]
Qovedd = Q'\Jt\nm“hslﬁni Y |
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Vilojordtrycksresultant enligt Culmann under inverkan av jordiast + dverlast

Po(@ = |Wiora— Wi if (Bypet Bypsnd t2e(90° - a) <

Wiord = W2 + Qoyefd otherwise

Paktiv* Wjord tar(a - 9)
P =
K,

i
~ tan(B)

Utvardera stirsta last av jordtryck och Gverlast genom att kontrollera dbtal vinklar mellang och
90° Overlastens lasteffekt fas som skillnaden mellan jordtrycksresultant med och utan overlast

Fﬁmd{’} = N « 20st
W -a

Ny -1

Ao

a g
Pmax + Pol0kPa)

for 1-51..1\‘3

a a4+ Ao

Prilo® Po(0kPa)

f Poilo” Pmax
Pmax *~ Pulo

“max

Forces earth pressure & surcharge :

L1
Hjord| %s) = [ Pjord(s) ds

~Eg

p e
Higved2s) = Poveds) ds

-.Hs

Poveds = |Ng « 20st

9 -a
An

Ng -1
a g

Prnax “ PolQaver — pu{DL:Pa}

foris2 N
@ a4+ Ao
Pover™ Pol Goved —Pol0kP2)
f Pover” Pmax
Pmax *~ Pover

“max <

L1

Mjordl %5} = 1 [ 5—%5) Pjord s) ds
“Eg
L1

Mgved*s) = [ (5= %g) Paveds) ds
/Xy
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Snittkraft i frontmur for inspanningssnitt -

N'ULs front = (VTULS 1 H jord0 ®) + W1 pr5 27 H gyed0-m) ) suie)

5]

MULS front= ¥TULS.1 Mjord(0 ™) + ¥7 U152 Mgvel0™) + N UL s fronfy

N'g1 S front = (W7 SLS 1 Hjord® ™ + w751 52 Higr ol m)) sivle)

| =
. . . - 3
MSLS front = W7 SLS.1 Mijora(0m) + w7 5152 Maved0m) + N'g1 s front 5

Snittkrafter i vingmur -

Quus(® = vrprs.1 Hjord(9 + vTurs2 H oved®

Murs(s = wrurs1 Mioral9 + ¥ urs 2 Mavedd

Mgrg(s) = wrses.1 Miord(®) + ¥7 5152 Migyed9

Beriikning av effektiv héjd :

Ah =hy-y-h Ah=1.099 m

Niva overkant effektiv vingmur
Nivigy = bnterp(0m Ly Ly—a Ly).(hy—hy by—hy hy—by hy—hy).s

Niva underkant effektiv vingmur -

- -

Niviy, = bnterp(0m L, -1, L,;..'Li.m Ah AR |5

Effektiv hijd vingmur
h(s) = Niviy -Nivd
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Snittkraft | frontmur for inspanningssnitt

Hyp = hyg(0m)
E NULS front
NULS front = =, .
b
) MLs front
MULS front = THy
" N's1 8 front
““SLS front = Hp
. Msrs front
M1 Sfromt™ —g

Snittkrafter | vingmmr

Qurs(s
QULS vine ™ “he®

M L-I_SI'S'
Ms ving ™~ h(s)

Mg 5(3)
Ms1 S ving= TRy

Dead weight wingwall :

h"‘l]
Il=1H— .

Ly

Als) = Byt

Mi.lgen= Tbtg ;I: A(s)-sds
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RESULTS

Partial results

p=45°

p=1°

: design friction angle associated to K,

: 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 :

X P jord C. tillh P Gver C. tillh

0 354 56 20,2 56
0,167 344 B6 19,9 BB
0,333 33,5 66 19,7 66
0,500 32,6 66 19,4 66
1,08 29,6 BB 18,3 BE
1,67 26,7 56 17,3 BB
2,25 24,0 56 16,2 56
2,83 214 56 15,2 56
3,42 18,9 B6 141 B6
4,00 16,6 66 13,0 66

m kM/m grader kM /m grader

Evaluation earth pressure & surcharge in diagram format :

Jord (x)

0 M
ver (x) Y

0 04 08 1.2 1.6

¢ (m)

——t
——t

2.4 28 3.
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Evaluation forces associated to earth pressure & surcharge :

A
110+
100+
90+
80+
70+
| 60+
H. . (x)- 504
Jord |7, D
(1) kN
10+
H 1 301
. X\
over .
(’) kN 20
10
0t
0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 3.6
x (m)
i
e
x (m)
i
et
A
1801
1601
1401
1201
1001
M. x)e——
Jord |,
(’) kNm 801
M 1 60
.. X\ \oe——
over .
(1) kNm
401
)(J,
0t
0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 3.6 4
x (m)
i
—a—
x (m)
1
r———
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Evaluation design forces associated to LC ULS & LC SLS :

\4

0 025 05 075 1 125 1.5 175

500+

100+

350+

300+

00+

100+

\4
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Evaluation of effective height :

hey (Xpye) *

0.9

0.6

0.3

v
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Detailed results

Design forces in section where wingwall is clamped to abutment:

Effective height in clamped section: Hy=32m
Nurssont | Murssont | Nsrssont | Msrsson
83 175 43 8d
kMN/m kMNm/m kM /m kMNm/m

Design forces in wingwall:

X Qurzving | Mursvieg | Marsviaz t (%)

0 a4 150 75 0,400
0,167 al 138 69 0,400
0,333 [ 127 63 0.400
0,500 73 116 58 0,400
1,08 61 a1 40 0,400
1,67 48 53 26 0.400
2.25 36 30 15 0,400
2.83 24 13 G 0,400
3,42 12 3 2 0,400
4.00 0 0 0 0,400

m kM/m kMNm/m kMNm/m m
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Load on abutment from dead weight of wingwall :

Vegen=118 kN M g0, =221 kNm
o Megen
Yt Vv x,=1.88 m
egen tp .

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

6 . kN
pegen ::Megen'—z'SIH (CL)) pegenz 131 —

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.

H"or Oem kN

Pjord.1 = _% - cos (o) Pjora1 =1 —
o "

H'(iver 0-m kN

Diver 1= —#'COS (CO) p(‘iver.]:O -
Hy "
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