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I DESCRIPTION:INLET WINGWALLS
PROJECT:BUSH HIGHWAY BOX CULVERT

FILE:691202

I BY:WRE CHECKED'~
DATE:6-2-91 DATE: 1/ q)

I

I
I

1. SOIL DATA I 4. LOAD CALCULATIONS ( UNITS - K,FT)I
I
I

soil density = 120 pcf I A) Vertical Loads (plf) - LI ttI active pressure = 30 psf/ft I ~p.tUt.. .~ I

1 I

paSSlve pressure = 250 psf/ft I element wt. arm moment I
I I

coeff. friction = 0.30 @H<20' I I
I I

I coeff. friction = 0.45 ~H>=20' I
I
I

cone 0.000 1.125 0.000 I
I

unif 0.000 1.125 0.000 I
I

2. LOAD DATA ftg 0.969 2.584 2.503 I

I
I

stem 1.153 1.125 1.297 I
I

soil retained = 10.00 ft add stem 0.000 1.500 0.000 I
I

equiv surcharge = 0.00 ft key 0.309 0.375 0.116 I
I

I I soil 4.400 3.334 14.669 I
I

ht above soil = 0.25 ft sub soil 0.000 1.500 0.000 I
I

wind pressure = 0.00 psf I
I

I total 6.832 18.585 I
I

unif lat load = 0.00 kif I
I

dist above soil = 0.000 ft I
I

B) Lateral Loads (pl f) - I

I fJPA. k'~ tt . I

cone lat force = 0.00 kip 4 I
I

dist above soil = 0.000 ft loading force arm moment I,
"'I ,

I
I unif vert load = 0.000 klf I
I I
I cone vert load = 0.000 kip soil 1.898 3.750 7.119I
I surcharge 0.000 5.625 0.000I
I wind 0.000 11.375 0.000

I I
I 3. WALL DATA unif 0.000 11.250 0.000I
I 0.000 11.250 0.000I cone
I stem thk @ top = 9.00 in

I
I
I stem thk @ bot = 9.00 in total 1.898 7.119I

:grnd - batr dist = 0.000 ft I
I

I passive = 2.000 klf I
I I

I
I length of toe = 0.750 ft I
I ---'I length of heel = 3.667 ft I
I I
I 5. STABILTY & SOIL PRESSURE SUMMARY I
I I
I ftg length = 5.167 ft I

I I I
I F.S. sliding = 2.13 ( pass):I
I ftg thickness 1.250 ft F.S. overturn 2.6 ( pass):I = =
I resultant loc = /1.68 ft fail):

I
I
I key depth = 2.750 ft ~.(p~. sA II
I key length = 0.750 ft Qmax = 2.714 ' sfI - ov....-
I toe - key dist = 0.000 ft Qmin = 0.000 ksfI

I
I gradient = 0.539 ksf/ftI
I
I
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finish grade 10.00 9.00 0.00 0.0 0.00
0.90*ht 9.00 9.00 0.02 0.2 0.00
0.80*ht 8.00 9.00 0.06 0.8 0.04
0.70*ht 7.00 9.00 0.14 1.9 0.14
0.60*ht 6.00 9.00 0.24 3.3 0.32
0.50*ht 5.00 9.00 0.38 5.2 0.63
0.40*ht 4.00 9.00 0.54 7.5 1.08
0.30*ht 3.00 9.00 0.74 10.2 1.72
0.20*ht 2.00 9.00 0.96 13.3 2.56
0.10*ht 1.00 9.00 1.22 16.9 3.65

top of ftg 0.00 9.00 1.50 20.8 5.00

RETAINING WALL ANALYSIS ver 3.0

B) Heel Forces - (@ back face of stem)

effective depth = 12.00 in

shear force = 4.40 kif I neglectingI

shear stress = 30.6 psi I upward soilI

bending moment = 8.07 k-ft/ft 1 pressure_I

shear force = 1.03 kif I includingI

shear stress = 7.2 psi 1 upward soil1

bending moment = 4.10 k-ft/ft 1 pressure_I

OF

page 2

moment
( k-ft/ft )

fv
(psi)

shear
( kl f)

CHECKED:_~~~~__
DATE: __1.+1)u.,I,~lq:..<../_

CULVERT

thk
(in)

0.00 kif (@ distance 'd')
0.0 psi

0.73 k-ft/ft (@ front face of stem)

11.00 in

dist from
ftg (ft)

DESCRIPTION:INLET WINGWALLS
PROJECT:BUSH HIGHWAY BOX

FILE:691202
BY:WRE

DATE:6-2-91

shear force =
shear stress =

bending moment =

A) Toe Forces -

effective depth =

6. MEMBER DESIGN FORCES (Service loads)

C) Stem Forces -

design section
location
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RETAINING WALL ANALYSIS ver 3.0

SHEET (P OF

9.191
0.000
0.000
0.000
0.000

0.000
0.000
3.375
1.424
0.000
0.200

22.275
0.000

27.274

3.18
2.97
2.04 ft

1.125
1.125
3.000
1.125
1.500
0.375
3.750
1.500

2.896 ksf
0.059 ksf
0.473 ksf/ft

4.083
6.125

12.375
12.250
12.250

0.000
0.000
1.125
1.266
0.000
0.534
5.940
0.000

8.865

2.251

2.251
0.000
0.000
0.000
0.000

4.500 klf

force

Qmax =:
Qmin =:

g,adient =:

F.S. sliding =:

F.S. overturn ::
resultant loc =

A) Vertical Loads (plf) - ~
4 f<l\.. (,..~ r-

element wt. arm moment

total

loading

passive =

total

8) Lateral Loads (plf) -
~ ~ u·~ -ft.

arm moment

cone

soil
surcharge
wind
unif

4. LOAD CALCULATIONS (UNITS - K,FT)

page 1

CULVERT

CHECKED: ~
DATE:~

,
I
I
I,
I
I,
I
I
I
I
1
I
I
\
I
I,,
I
I
I
I

9.191 :,
I
1
I
1

---------------- 1
I
I

5. STA8ILTY & SOIL PRESSURE SUMMARY:
I
I

(pass) :
( pass):
(pass) :

I
I
I
1
I
I
I,
I

---------------------_\

120 pcf
30 psf/ft

250 psf/ft
0.30 ~H<20'

0.45 ~H>=:20'

0.00 klf
0.000 ft

0.00 kip
0.000 ft

0.000 klf
0.000 kip

1.250 ft

0.750 ft
4.500 ft

9.00 in
9.00 in

0.000 ft

6.000 ft

4.750 ft
0.750 ft
0.000 ft

DESCRIPTION:OUTLET WINGWALLS
PROJECT:BUSH HIGHWAY BOX

FILE:691202
BY:WRE

DATE:6-2-91

ftg length =:

ftg thickness =

length of toe =:
length of heel =:

key depth =
key length =

toe - key dist =

1. SOIL DATA
I

: soil density =:

: active pressure =
lpassive pressure =
: coeff. friction =:

: coeff. friction =:

: cone:--------------------1 uni f

: 2. LOAD DATA ftg
: stem
: soil retained = 11.00 ft add stem
: equiv surcharge = 0.00 ft key
: soil
: ht above soil = 0.25 ft sub soil
: wind pressure = 0.00 psf
I
I

: un if lat load =
: dist above soil =
I
I

: cone lat force =
: dist above soil =
I
I

: unif vert load =
: cone vert load =
I

:--------------------
I

: 3. WALL DATA
I
I

: stem thk @ top =
: stem thk ~ bot =
:grnd - batr dist =
I
I
I
I
1
1
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I

,--------------------

I
,~,
,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SHEET 'l

finish grade 11.00 9.00 0.00 0.0 0.00
0.90*ht 9.90 9.00 0.02 0.3 0.01
0.80*ht 8.80 9.00 0.07 1.0 0.05
0.70*ht 7.70 9.00 0.16 2.3 0.18
0.60*ht 6.60 9.00 0.29 4.0 0.43
0.50*ht 5.50 9.00 0.45 6.3 0.83
0.40*ht 4.40 9.00 0.65 9.1 1.44
0.30*ht 3.30 9.00 0.89 12.. 4 2.28
0.20*ht 2.20 9.00 1.16 16.1 3.41
0.10*ht 1.10 9.00 1.47 20.4 4.85

top of ftg 0.00 9.00 1.81 25.2 6.65

RETAINING WALL ANALYSIS ver 3.0

B) Heel Forces - (~ back face of stem)

effective depth = 12.00 in

shear force = 5.94 kif , neglecting,
shear stress = 41.3 psi I upward soilI

bending moment = 13.37 k-ft/ft , pressure-'
shear force = 0.89 kif I includingI

shear stress = 6.2 psi I upward soil,
bending moment = 5.59 k-ft/ft , pressure-,

OF

page 2

moment
( k-ft/ft )

fv
(psi)

shear
( kl f)

CULVERT

CHECKED: ~
DATE:~

thk
(in)

0.00 kif (@ distance 'd')
0.0 psi

0.78 k-ft/ft (@ front face of stem)

11.00 in

dist from
ftg (ft)

DESCRIPTION:OUTLET WINGWALLS
PROJECT:BUSH HIGHWAY BOX

FILE:691202
BY:WRE

DATE:6-2-91

shear force =
shear stress =

bending moment =

A) Toe Forces -

effective depth =

design section
location

6. MEMBER DESIGN FORCES (Service loads)

C) Stem Forces -

I
I~

I""

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I RETAINING WALL ANALYSIS ver 3.0

page 1

I DESCRIPTION:OUTLET WINGWALLS ( WIO CUTOFF WALL)
PROJECT:BUSH HIGHWAY BOX CULVERT

FILE=691202
CHECKED':=t'iI

BY:WRE
DATE:6-2-91 DATE: 2- CJI

I 1. SOIL DATA 4. LOAD CALCULATIONS ( UNITS - K,FT)

soil density = 120 pcf A) Vertical Loads ( pi f) -

I active pressure 30 psf/ft
passive pressure = 250 psf/ft element wt. arm moment
coeff. friction = 0.30 ~H<20'

I
coeff. friction = 0.45 @H)=20'

conc 0.000 1.125 0.000
un if 0.000 1.125 0.000

2. LOAD DATA ftg 1.125 3.000 3.375

I stem 1.266 1.125 1.424 I

soil retained = 11.00 ft add stem 0.000 1.500 0.000
equiv surcharge = 0.00 ft key 0.000 0.375 0.000

I , soil 5.940 3.750 22.275
ht above soil = 0.25 ft sub soil 0.000 1.500 0.000
wind pressure = 0.00 psf

I
total 8.331 27.074

unif lat load = 0.00 kif
I dist above soil = 0.000 ft

B) Lateral Loads (pi f) -

I conc lat force = 0.00 kip
dist above soil = 0.000 ft loading force arm moment

I unif vert load = 0.000 kif
conc vert load = 0.000 kip soil 2.251 4.083 9.191

surcharge 0.000 6.125 0.000

I
wind 0.000 12.375 0.000

3. WALL DATA unif 0.000 12.250 0.000
I conc 0.000 12.250 0.000I

stem thk @ top = 9.00 in I
I

I stem thk @ bot = 9.00 in I total 2.251 9.191I

I grnd - batr dist = 0.000 ft I
I

I I passive = 0.195 kifI I

I
I length of toe = 0.750 ft I
I I
I length of heel = 4.500 ft I

I
I 5. STABILTY & SOIL PRESSURE SUMMARYI

ftg length 6.000 ft I

I
= I

I F.S. sliding = (fail)I

ftg thickness = 1.250 ft I F.S. overturn = (pass)I
I resultant loc ft ( pass)I

I key depth = 0.000 ft I

: 'SiH -"J'.-key length = 0.000 ft 1~\~c..E APP-oJ Qmax = 2.573 ksf
toe - key dist = 0.000 ft : 6T.,e.ve.-j1.I /-k..../-:-1 Qmin = 0.204 ksf

I :A~~~D gradient = 0.395 ksf/ft
I
I

..



SHEET q

finish grade 11.00 9.00 0.00 0.0 0.00
0.90*ht 9.90 9.00 0.02 0.3 0.01
0.80*ht 8.80 9.00 0.07 1.0 0.05
0.70*ht 7.70 9.00 0.16 2.3 0.18
0.60*ht 6.60 9.00 0.29 4.0 0.43
0.50*ht 5.50 9.00 0.45 6.3 0.83
0.40*ht 4.40 9.00 0.65 9.1 1.44
0.30*ht 3.30 9.00 0.89 12.4 2.28
0.20*ht 2.20 9.00 1.16 16.1 3.41
o .10*ht 1.10 9.00 1.47 20.4 4.85

top of ftg 0.00 9.00 1.81 25.2 6.65

RETAINING WALL ANALYSIS ver 3.0

6. MEMBER DESIGN FORCES (Service loads)

OF

page 2

moment
( k-ft/ft )

fv
(psi)

shear
( kl f)

(W/O CUTOFF WALL)
CULVERT

CHECKED: ~~
DATE:~

thk
( in)

0.00 kIf (~ distance 'd')
0.0 psi

0.70 k-ft/ft (~ front face of stem)

11.00 in

dist from
ftg (ft)

DESCRIPTION:OUTLET WINGWALLS
PROJECT:BUSH HIGHWAY BOX

FILE:691202
BY:WRE

DATE:6-2-91

shear force =
shear stress =

bending moment =

A) Toe Forces -

B) Heel Forc.es - (@ back face of stem)

effective depth = 12.00 in

shear force = 5.94 kIf I neglecting1

shear stress = 41.3 psi I upward soilI

bending moment = 13.37 k-ft/ft I pressure_I

shear force = 1.03 klf I includingI

shear stress = 7.1 psi I upward soilI

bending moment = 5.36 k-ft/ft I pressure_I

effective depth =

design section
location

1 C) Stem Forces

I
I-~,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SHEET

RETAINING WALL ANALYSIS ver 3.0

DESCRIPTION:OUTLET WINGWALLS
PROJECT:BUSH HIGHWAY BOX

FILE:691202
BY:WRE

DATE:6-2-91

5. STABILTY & SOIL PRESSURE SUMMARY'

4.220

4.220
0.000
0.000
0.000
0.000

15.601

0.000
0.000
2.503
1.069
0.000
0.000

12.028
0.000

moment

moment

page 1

/D OF

1.38
3.70
2.06 ft

arm

arm

1.125
1.125
2.584
1.125
1.500
0.375
3.334
1.500

3.150
4.725
9.575
9.450
9.450

1.722 ksf
0.418 ksf
0.252 ksf/ft

wt.

1.340

5.528

1.340
0.000
0.000
0.000
0.000

0.000
0.000
0.969
0.951
0.000
0.000
3.608
0.000

0.195 kif

force

Qmax =
Qmin =

gradient =

F.S. sliding =
F.S. overturn =
resultant loc =

A) Vertical Loads (plf) -

loading

passive =

element

B) Lateral Loads (plf) -

total

total

4. LOAD CALCULATIONS (UNITS - K,FT)

soil
surcharge
wind
unif
cone

cone
un if
ftg
stem
add stem
key
soil
sub soil

(fail),
( pass) :
( pass):

I
I
I
I
I
I
I
I
I_____________________ 1

(W/O CUTOFF WALL)
CULVERT

CHECKED: ~
DATE:~

120 pcf
30 psf/ft

250 psf/ft
0.30 @H<20'
0.45 ~H)=20'

8.20 ft
0.00 ft

0.25 ft
0.00 psf

1.250 ft

0.00 kip
0.000 ft

0.00 klf
0.000 ft

0.000 klf
0.000 kip

5.167 ft

0.750 ft
3.667 ft

9.00 in
9.00 in

0.000 ft

0.000 ft
0.000 ft
0.000 ft

ftg length =

ftg thickness =

unif vert load =
cone vert load =

1. SOIL DATA

length of toe =
length of heel =

ht above soil ;
wind pressure =

key depth =
key length =

toe - key dist =

soil retained =
equiv surcharge =

unif lat load =
dist above soil =

2. LOAD DATA

cone lat force ;
dist above soil =

3. WALL DATA

soil density =
active pressure;

passive pressure =
coeff. friction =
coeff. friction =

stem thk @ top =
stem thk ~ bot =

grnd - batr dist ;

I
I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



finish grade 8.20 9.00 0.00 0.0 0.00
0.90*ht 7.38 9.00 0.01 0.1 0.00
0.80*ht 6.56 9.00 0.04 0.6 0.02
0.70*ht 5.74 9.00 0.09 1.3 0.07
0.60*ht 4.92 9.00 0.16 2.2 0.18
0.50*ht 4.10 9.00 0.25 3.5 0.34
0.40*ht 3.28 9.00 0.36 5.0 0.60
0.30*ht 2.46 9.00 0.49 6.9 0.95
0.20*ht 1.64 9.00 0.65 9.0 1.41
o .10*ht 0.82 9.00 0.82 11.3 2.01

top of ftg -0.00 9.00 1.01 14.0 2.76

SHEET

RETAINING WALL ANALYSIS ver 3.0

6. MEMBER DESIGN FORCES (Service loads)

page 2

1/ OF

moment
( k-ft/ft )

fv
(psi)

shear
( kl f)

(W/O CUTOFF WALL)
CULVERT

CHECKED: ~
DATE:~

thk
( in)

0.00 kif (~ distance 'd')
0.0 psi

0.47 k-ft/ft (~'front face of stem)
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