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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Topics Covered

Enter culvert description

Perform AASHTO Culvert LRFR analysis and review results

Culvert Design Tool
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

BILL OF BARS

THE FIRST OR FIRST AND SECONMD DIGIT OF THE MARK SIGNIFIES THE BAR SIZE.
THE DIMENSION M THE BEMT COLUMN |5 THE OUT TO OUT HORIZOMTAL LEG
OF A _“"L" SHAPED BAR.

NUMBER CUTTING
MARE REOD. LENGTH BENT DIAG. LOCATION
A [ BAGI 415 n-2 | 37| MO CORMERS
A | BROZ 400 T-4 3-7 MO CORMERS
A | B9O3 76 3-0 | NO MO BOTTOM SLAB TRANS,
A | B304 T2 4-10 | wO MO BOTTOM SLAB TRANS,
/[ BROS 124 25-10 | WO MO BOTTOM SLAB TRANS,
A [ B508 240 8-7 WO MO BOTTOM SLAE TRAMS.
B30T 296 2-0 | MO MO WALLS-DOWELS WERT.
B40A 136 2-0 | WO WO WALLS-DOWELS WERT.
FEBE] 320 33-0 | wD MO TOPRBOTTOM SLAR & WALL
ES10 295 12-4 | w0 MO WALLS WERT.
B4 136 13-4 1-0 | NO WALLS VERT.
A | BEIZ B4 25-10 | WD WG TOP SLAE THAMS.
A | Bs13 16D g-2 HO MO TOP SLAB THRANS.
AJBT4 1E -0 | N0 [T TOF SLAE TRANS,
AJBTIS nz 4-10 | w0 MO TOP SLAB TRANS,
B416 b 330 | MO MG TOP SLAB LONGIT.
B417 q 25-4 | MO WG HEADERS HORIZ.
B39 7 3-1 YES | MO HEADER STIRRUPS VERT.
B519 267 4-0 | WO MO VERT.COMST, JOINT

A BBOIBARS MAY BE SUBSTITUTED FOR BEOZ BARS
B903 BARS MAY BE SUBSTITUTED FOR B304 BARS
B505 BARS MaAY BE SUBSTITUTED FOR PAIRS OF BS06 BARS
BEIZ BARS MAY BE SUBSTITUTED FOR PAIRS OF BEI3 BARS
B714 BARS MAY BE SUBSTITUTED FOR B7IS BARS.

Material Properties:
e  Culvert concrete — Class A, ¢ = 3.5 ksi
e Reinforcing steel — Grade 60, Fy = 60 ksi
e  Soil — 120 pcf, ¢ = 30 deg
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Enter culvert description

From the Bridge Explorer create a new bridge and enter the following description data.

M New Bridge - m] *
Bridge Workspace View
Template Superstructures
Bridge ID:  Culvert Example 1 NEBI structure ID (8):  CulvertExamplel Eridge completely defined Cu\verts
Substructures
Description Description (cont'd) Alternatives Global reference point Traffic Custom agency fields
Name: Culvert Example 1 Year built:
Two-cell reinforced concrete box culvert example
Description:
Location: Length: ft
Facility carried (7): Route number: STHGE0
Feat. intersected (6): Mi. post:
Default units: US Customary 4
Bridge assodiation...
OK Apply Cancel

The Superstructures and Culverts checkboxes specify the types of structures the bridge contains. These checkboxes
filter what to display in the Bridge Workspace tree.
Close the window by clicking OK.

After the bridge is created, the Bridge Workspace tree and Components tree are as shown below.

Workspace - 0O X Workspace - 0O x
Bridge Compaonents EBridge Compaonents
=- @My Culvert Example 1 = |) Companents
- [ Components - [T Appurtenances
- [ Diaphragm Definitions - [ Beam Shapes
g EJ Lateral Bracing Definiticns g ETConnectors
- |2} CULVERT DEFINITIONS - [ Factors
----- | BRIDGE ALTERNATIVES - [ LRFD Substructure Design Settings
g E) Materials
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

The Bridge Workspace tree is organized according to the definition of a bridge with data shared by many of the
bridge components shown in the Components tab. A bridge can be described by working from top to bottom within
the tree.

Bridge Materials

To enter the materials for the culvert, in the Components tab, expand the tree for Materials.

To add a concrete material, double-click on the Concrete folder in the Components tab (or select Concrete and click
on the New button from the Manage group of the WORKSPACE ribbon or right click and select New) to create a

new concrete material as shown below.

e | Bridge Workspace - Culvert Example 1 AMALYSIS REPORTS ? = (m} X

ERIDGE WORKSPACE WORKSPACE TOOLS WVIEW DESIGMN/RATE REPORTING

B B&C L]

Save Clase Export Refresh New

Bridge Manage

43
*

Workspace X Schematic & XK Report

Bridge Companents
= |2 Compaenents
- [ Appurtenances
- [ Beam Shapes
- [ Connectars
- [?) Factors
- [ LRFD Substructure Design Settings
- | Materials
[P) Aluminum

- [ Concret

- [ Prestress | |

FJ Prestress =]

FJ Reinforci B

- [ Soil

- [ Structurs [@l View Detailed Report
%]

New

Analyze

View Summary Report

B [ Timber General Preferences

Close Bridge Workspace

Last Modified: 1/3/2024 4



CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

On the Bridge Materials-Concrete window, enter the values shown above the Compute button and click the
Compute button to calculate the remaining values (Class A(US) in the library is slightly different from the values
shown below).

D4 Bridge Materials - Concrete - O *

MNarne: Class A (US)

Description:  Class A cement concrete

Compressive strength at 28 days (f'c: 3.5 ksi
Initial compressive strength (f'ci): ksi
Composition of concrete: Normal ~
Density (for dead loads): 0.15 ket
Density (for modulus of elasticity): 0.145 kcf
Poisson's ratio: 0.2

Coefficient of thermal expansion (o):  0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 3408.787789 ksi
LRFD modulus of elasticity (Ec): 3814.69399 ksi
Std initial modulus of elasticity: kesi
LRFD initial modulus of elasticity: kesi
Std modulus of rupture: 0443706 kesi
LRFD modulus of rupture: 04489599 kesi
Shear factor: 1
Copy to library... Copy from library... OK Apply Cancel

To add a reinforcing steel material, double-click on the Reinforcing Steel folder in the Components tab (or select
Reinforcing Steel and click on the New button from the Manage group of the WORKSPACE ribbon or right click

and select New) to create a new reinforcing steel material as shown below.

o | Bridge Workspace - Culvert Example 1 ANALYSIS REPORTS ? - O x

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

H--aes O
Save Close Export Refresh New

Bridge Manage

Workspace # X || Schematic # X | Report X

Bridge  Components

Components
2 Appurtenances
[ Beam Shapes
[ Comnectors
2 Factors

[E7 LRFD Substructure Design Settings

[ Materials

2 Aluminum

[ Cancrete

- B Prestress Bar Analysis
2 Prestress Strand

[ Reinforcing St
- [ sl | New
- [ Structural Steel
[ Timber

B
X

(4 Analyze
[ View Summary Report
[@ View Detailed Report
@2} General Preferences

[ Ciose Bridge Workspace
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

On the Bridge Materials-Reinforcing Steel window, click on the Copy from library... button and copy the Grade

60 reinforcing steel to be used in the bridge as shown below.

£ Bridge Materials - Reinforcing Steel - m] s

Name:

Description:

Material properties

Specified yield strength (fy): ksi
Modulus of elasticity (Es): ksi
Ultimate strength (Fu): ksi
Type
o Plain
Epoxy
Galvanized

Copy to library... Copy from library... OK Apply Cancel

4™ Library Data: Materials - Reinforcing Steel - m] X
Name Description Library Units Fy Fu Es
Grade 300 300 MPa reinforcing steel Standard | 51/ Metric 300 500 199942
Grade 350 350 MPa reinforcing steel (rail-steel) Standard | 51/ Metric 350 550 199948
Grade 40 40 ksi reinforcing steel Standard | US Customary | 40.0000058 | 70.0000102 | 29000.004206
Grade 400 400 MPa reinforcing steel Standard | S/ Metric 400 600 199943
Grade 50 50 ksi reinforcing steel (rail-steel) Standard | US Customary | 30.0000073 | 8&0.0000116 | 29000.004206
Grade 500 500 MPa reinforcing steel Standard | 51/ Metric 500 700 159948
> Grade 60 60 ksi reinforcing steel Standard | US Customary | 60.0000087  90.0000131| 29000.004206
Grade 75 75 ksi reinforcing steel Standard | US Customary | 75.0000109 | 100.0000145 | 29000.004206
Structural or unknown grade prior 1954 | Structural or unknown grade prior to 1954 | Standard | US Customary | 33.0000048 | 60.0000087 | 29000.004206
0K Apply Cancel

The Bridge Materials — Reinforcing Steel window will be updated with material information as shown below.

M Bridge Materials - Reinforcing Steel - O X

Mame: Grade 60
Description: 60 ksi reinforcing steel

Material properties

Specified yield strength (fy):  60.0000087 ksi
Modulus of elasticity (Es): 29000.004206 ksi
Ultimate strength (Fu): 90.0000131 ksi
Type
© risin
Epoxy
Galvanized
Copy to library... Copy from library... QK Apply Cancel

Click OK to add the reinforcing steel material and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Similarly, add a new soil material by copying the Standard Soil 1 from the library. The Bridge Materials — Soil
window with material information updated is shown below.

™ Bridge Materials - Soil - O x

Name: Standard Soil 1

Description:  Standard Saoil 1

Soil unit load: 120 pef
Saturated soil unit load: 125 pcf
At-rest lateral earth pressure coefficient (LRFD): 0.5

At-rest lateral earth pressure coefficient (LRFR):
Active lateral earth pressure coefficient (LRFD/LRFR): 033

Passive lateral earth pressure coefficient (LRFD/LRFR): 3

Maximum lateral soil pressure (LFR): 60 pcf
Minimum lateral soil pressure (LFR): 30 pcf
Copy to library... Copy from library... OK Apply Cancel

Click OK to add the soil material and close the window.

The Components tree updated with the three materials to be used by the culvert is shown below.

Workspace - O X

Bridge Compaonents
ER) Components
- [ Appurtenances
2 Beam Shapes
ﬁ Connectors
E.") Factors
[7 LRFD Substructure Design Settings
I Materials
@ Aluminum
= |3 Concrete
Lo T Class A (US)
Ej' Prestress Bar
ﬁ Prestress Strand
= &3 Reinforcing Steel
. i@ Grade 60
B & Soil
L. B standard Soil 1
- [ Structural Steel
B [T Timber
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Culvert Definition
Navigate to the Bridge tab of the Bridge Workspace. Double click on the CULVERT DEFINITIONS folder to
create a new culvert definition. Enter the Culvert Definition Name as show below. The first Culvert Alternative

added will automatically be assigned as the Existing and Current Culvert Alternative for this Culvert Definition.

M Culvert Definition - - 5
MNarme: Culvert Def 1
Description:
Default units; US Customary o
Existing = Current = Culvert alternative name Description
oK Apply Cancel

Click OK to apply the data and close the window.

Click on the + button of the newly added culvert definition to expand the culvert definition tree as shown below.

Workspace — 0O X

Eridge Companents

= D Culvert Example 1

#- [ Companents

-~ B Diaphragm Definiticns

- [ Lateral Bracing Definitions

& &) CULVERT DEFINITIONS

= [O]Culvert Def 1
_‘% Impact/Cynamic Load Allowance
ﬂ? Roadway Plan View

ECulvert Loads
""" |2 CULVERT ALTERMATIVES

""" ) BRIDGE ALTERMATIVES

Last Modified: 1/3/2024 8



CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Culvert Loads
Double-click on the Culvert Loads node to open the Culvert Loads window. For this example, the default values

specified in this window will be used. No change is required.

M Culvert Loads — g ot
Soil matenial: Standard Soil 1 w
Water unit load: 62,4 pcf
oK Apply Cancel

Click OK to close the window.

Culvert Alternative
Double-click on the CULVERT ALTERNATIVES folder to create a new culvert alternative for Culvert Def 1.
Select RC Box in the New Culvert Alternative window and click OK to open the Culvert Alternative Description

window as shown below.

M New Culvert Alternative by

Culvert type:

Metal pipe, arch, pipe arch

Metal Box

0] 4 Cancel
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

In the Culvert Alternative Description window, enter the data as shown below.

M Culvert Alternative Description - O X
Culvert altemnatives:  Culvert Alt 1
Description ~ Specs  Factors  Control options
Description: Culvert type:  RC Box
Default units: US Customary v Constructian type
Top slab exterior surface exposure factar: 0,75 O costinplac
Precast
Bot. slab exterior surface exposure factor:
Wall exterior surface exposure factor: Default rating method: LFR ~
Interior surface exposure factor:
So
LRFD EH load factor
Installation method: Embankment O strest ctive
Side fill condition LRFD/LRFR earth pressure coefficient
O compect Uncompac O sees
Active
; - Passive
Soil-structure interaction factor (LRFD):
Soil-structure interaction factor (LFD):
oK Apply Cancel

Navigate to the Specs tab of this window. AASHTO Culvert LRFR is selected as the analysis module for LRFR

4™ Culvert Alternative Description - [m) X
Culvert altematives: Culvert Alt 1
Description |~ Specs | Factors  Control options
A”"’i‘;p";a"‘“d Analysis module Selection type Spec version Factors
LFR AASHTO Culvert LFR | System Default
LRFD AASHTO Culvert IRFD | System Default
> LRFR AASHTO Culvert IRFR | System Default
oK Apply Cancel

Click OK to apply the data and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

The expanded tree for Culvert Alt 1 is shown below. Note that the Culvert Alt 1 is automatically assigned as the
Existing and Current alternative shown by the (E) and (C) in the name. This culvert alternative is also updated as

Existing and Current alternative in the Culvert Definition window as shown below.
Workspace — 0O X

Eridge Components

= @ Culvert Example 1
B [ Components
- B2 Diaphragm Definiticns
- [ Lateral Bracing Definitions
1 ) CULVERT DEFINITIONS
=[O Culvert Def 1
_} Impact/Dynamic Load Allowance
i Roadway Plan View
: ECulvert Loads
- |2 CULVERT ALTERMNATIVES
= (@) Culvert Alt 1 (E) (C)
- 9T Default Materials
RC Box Culvert Geometry
- = End Conditions
ET Bar Mark Definitions
- [EF CULVERT SEGMENTS
----- i) BRIDGE ALTERMATIVES

M Culvert Definition _ O X
Marme: Culvert Def 1
Description:
Default units; S Customary R
Existing = Current = Culvert alternative name Description

> Culvert Alt 1

OK Apply Cancel
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

RC Box Culvert Geometry

Double-click on the RC Box Culvert Geometry node in the Bridge Workspace tree. Enter the data as shown below.

™ RC Box Culvert Geometry — O et
Mumber of cells: 2 = Bottom slab present
Cell height: 2 ft Horiz. construction joint height: 5.5 in
Width
Cell
(ft)
Bl -
2 12
— Haunch Width Haunches
: Top hi h width:
Rﬁj}-— Haunch Cepth Op haunch wi
Top haunch depth:
Cell Width Bottormn haunch width:
Cell Height Bottom haunch depth:
oK Apply Cancel

Click OK to apply the data and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Bar Mark Definitions

Double-click on the Bar Mark Definitions folder in the Bridge Workspace tree to create a new bar mark definition
for Culvert Alt 1. Enter the data for B801 as shown below.

mark PNUMBER pncry gent|CUTTING ATI
EOD. DIAG. LOCATION
. BE01 | 11& -2 31 MO CORMERS
D% Bar Mark Definition — O .
Marme: B801
Bar types: Material: Grade 60 e
A Bar size: 8 ~
Type: Straight Bar type: Corner v
Dimensicn
A 75833 ft
B B: 35833 ft
S —
Type: Hook
B
Type: Corner
B
A
i
Type: C Bar
B
FORENCS
A C
Type: Bent
A
Type: WWR
0K Apply Cancel

Click OK to apply the data and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Repeat this process and add the following transverse bar mark definitions.

ARk NUMBER, cootd CUTTING
REQD. LEMNGTH BENT DIAG. LOCATION
BaO02 400 T-4 317 NQ CORMERS
™ Bar Mark Definition -
Narme: B&02
Bar types: Material: Grade 60
A Bar size: 8 ~
Type: Straight Bar type: Corner ~
Dimension
A 375 ft
B B: 35833 ft
L —
Type: Hook
B
[
Type: Corner
ARk NUMBER, cnctd CUTTING
REOD. LEMGTH BENT DIAG. LOCATION .
B303 Th 3-0 KO NGO BOTTOM SLAB TRANS,
B304 T2 4-10 | N0 M BOTTOM SLAB TRANS.
B505 124 25-10 KO N BOTTOM SLAB TRAMS,
B50& 240 -2 WO N BOTTOM SLAB TRANS,
B507 296 2-0 NO N WALLS-DOWELS WERT.
Ba0a 136 20 MO [ [4] WALLS-DOWELS VERT.
B510 295 12 -4 WO L [4] WALLS VERT.
B4 136 13-4 1-0 [ [4] WALLS VERT.
Bs12 B4 2510 | NO [ [4] TOP SLAB TRANS.
B513 160 g-2 WO WO TOP SLAB THANS.
BT14 116 9-0 W0 WO TOP SLAB TRANS,
BT1S 1z 4-10 M0 N0 TOP SLAB TRANWS,
M Bar Mark Definition
Marme: B903
Bar types: Material: Grade 60
A Bar size: 9
Type: Straight Bar type: Straight
Dimension
A9 ft

Last Modified: 1/3/2024
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

™ Bar Mark Definition

MNarme: BOO4
Bar types: Material: Grade 60
A Bar size: 9
Type: Straight Bar type: Straight
Dimension
A 48333 ft
Ba—.{
™ Bar Mark Definition
Mame: B505
Bar types: Material: Grade 60
A Bar size: 5
Type: Straight Bar type: Straight
Dimension
A: 258333 fit
™ Bar Mark Definition
Mame: B506
Bar types: Material: Grade 60
A Bar size: 5
Type: Straight Bar type: Straight
Dimension
A 8166 ft
D Bar Mark Definition
Marne: B507
Bar types: Material: Grade 60
A Bar size: 5
Type: Straight Bar type: Straight
Dimensicn
A 2 ft
. B !
™ Bar Mark Definition
Marme: B408
Bar types: Material: Grade 60
A Bar size: 4
Type: Straight Bar type: Straight
Dimension
A 2 ft
. B !

Last Modified: 1/3/2024
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

™ Bar Mark Definition — O x
Mame: B510
Bar types: Material: Grade 60 v
A Bar size: 5 e
Type: Straight Bar type: Straight w
Dimensicn
A 123333 ft
B L
™ Bar Mark Definition - O X
MName: B411
Bar types: Material: Grade 60 v
A Bar size: 4 w
Type: Straight Bar type: Corner w
Dimension
A 123333 ft
B B: 1 ft
—
Type: Hook
B
A
Type: Corner
M Bar Mark Definition - O *
MNarne: B612
Bar types: Material: Grade 60 ~
A Bar size: 6 w
Type: Straight Bar type: Straight wr
Dimensicn
A 258333 ft
B .
™ Bar Mark Definition - O X
MName: BG613
Bar types: Material: Grade 60 v
A Bar size: 6 e
Type: Straight Bar type: Straight v
Dimension
A 81667 ft
1 a 1

Last Modified: 1/3/2024 16



CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

™ Bar Mark Definition - O X
Mare: B714
Bar types: Material: Grade 60 v
A Bar size: 7 W
Type: Straight Bar type: Straight e
Dimension
A0 ft
B :
M Bar Mark Definition - O X
MNarne: B715
Bar types: Material: Grade 60 r
A Bar size: 7 v
Type: Straight Bar type: Straight e
Dimensicn
A 48333 ft

Culvert Segments
Double-click on the CULVERT SEGMENTS folder to create a new culvert segment for Culvert Alt 1. A culvert

alternative may have one or more culvert segments. Enter the data as show below.

D Culvert Segment — O *
Marne: Culvert Seg 1

Description:

Material: Class A (US) e

Location along culvert structure definition reference line:

Distance from left end of culvert to start of segment: ft
Length of segment: 134 ft
Left and of culvart Distance to start of Length of segment

segment

Y
h 4

h 4

Looking Ahd STA

QK Apply Cancel

Click OK to create a new culvert segment and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

The expanded tree for Culvert Seg 1 is shown below.
Workspace - 0O X

Eridge Compaonents

- @ Culvert Example 1
- w{:omponenu
- B Diaphragm Definitions
- [ Lateral Bracing Definiticns
Bl &) CULVERT DEFINITIONS
= [OJ Culvert Def 1
_¥ Impact/Cynamic Load Allowance
E} Roadway Plan View
: ECuIvert Loads
- |E2 CULVERT ALTERNATIVES
E- (@ Culvert Alt 1 (E) (C)
- T Default Materials
RC Box Culvert Geometry
- E End Conditions
- [ Bar Mark Definitions
- |&3 CULVERT SEGMENTS
B[O Culvert Seq 1
:l,_ Impact/Cynamic Load Allowance
. @ RC Box Culvert Thickness
[B) RC Bax Culvert Loads
RC Box Culvert Reinforcement
""" E,’) Points of Interest
""" \c) BRIDGE ALTERNATIVES

RC Box Culvert Thickness

Double-click on the RC Box Culvert Thickness node in the Bridge Workspace tree. Enter the slab and wall

thicknesses as shown below.

M RC Box Culvert Thickness — O X
Top slab | Bottom slab wall Thickness
Cell | thickness thickness (in)

e Ll > 1
> 1 125 14

2 1
2 125 14

3 1

OK Apply Cancel

Click OK to apply the data and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

The following shows the components for a box culvert with n cells.

-—TopSlab 1. —- — - —Top Slab 2 - | —Top Slab n-1-- -—Top Slab n- —-
| | | w
W | Cell W W A
A Height A A L
L Cell L Cell Cell L Cell L

L 1 L 2 n-1 L n
C_eII n
1 |«—FCell Width(1—»{ 2 n Height | 4
> | | [«——Cell Width(n) > 1
! ! \
~¢->xBottom Slab 1-- — - Bottom Slab 2 Bottom Slab n-1 --Bottom Slab n- -
Origin [0,0]

RC Box Culvert Loads

Double-click on RC Box Culvert Loads in the Bridge Workspace tree. Enter the culvert loads for Culvert Seg 1
as shown below. Select the checkboxes under Lateral soil pressure shown below to apply soil pressure to both sides
of the culvert. These checkboxes are provided to allow for the case where a culvert is widened by placing another

culvert directly next to it so that side does not have lateral earth pressure.

D RC Box Culvert Loads - O X

Depth of fill at start edge: 4 ft Surcharge
Height
Wearing Surface N
Depth of fill at end edge: 4 ft
End Edge
. . Start Edge Depth
Wearing surface unit load: pcf Depth qus = Surcharge Height | l
qu!_ [ Equivalent Fluid Pressure qQus
== e
Copy from library...
Wearing surface thickness: in
LRFD live load surcharge height: 2.2 ft i —
Wearing Surface ¥
LFR live load surcharge height: 2.2 fi
End Edge
Start Edge
Water height: ft Depth |
!

- —e—

Depth
t
Water Height
1
e Le w

T = (Water Height + % Bottom Slab Thickness)

LRFD live load distribution factor: 1,

g

LFR live load distribution factor: .75

Lateral soil pressure

Apply soil pressure to left side

.

Apply soil pressure to right side * Unit Weight of Water
Sta Ahead
Pavement reduction factor: %
Comment:
oK Apply Cancel

Click OK to apply the data and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

RC Box Culvert Reinforcement

Double-click on the RC Box Culvert Reinforcement node in the Bridge Workspace tree. Enter the reinforcement

data as shown below for each location.

M RC Box Culvert Reinforcement - O x
Top slab - top bars || Top slab - bot bars Bot slab - top bars Bot slab - bot bars Corner Wall Dowel
iraight Length
Huaigh[ Length—|
CL wall 1
\,/ ’__ Start __| | | I
1 Distance 4 | i i
} [ N, Sy ! :
i m ! !
] I 1 1
1 Clear ! start ' f
Caver (Typ.) i Distance | CLWall 4 ~f |
‘ I ! ! [
I oL Wall 2 ——= j*— CLCulert I+ CLWal3 1
T T T
Note: Bars will always be placed in the orientation shown
0 Clear  Bar o Start Straight  Fully Fully
Set m:r’k cover spacing | Measured from nur:ber Centered distance length  developed developed
(in) (in) (ft) (i) start end
5 - B714 2 14 CLwall v |2 v 45 9
2 |eT1s v 2 14 cLwall v 2 v 241665 48333
New Duplicate Delete
Reinforcement wizard...
[0]4 Apply Cancel

Click Apply to apply the data and not close the window.

Navigate to the Top slab - bot bars tab to add more reinforcement details.

M RC Box Culvert Reinforcement - ] X

Top slab - top bars | Topslab - botbars || Botslab - topbars  Botslab - botbars ~ Comer  Wall  Dowel

Straight St traight Length
Length istance
D | ight Lengih
1 |
T :

[ 1 C >
cle I~ -
sar
Start
Cover (Typ.) start | Distance |
= [ Distenes; ;
Lefl Faca Wall  Right Face Wall — CL Culvert {*— CL Cell

Note: Bars will always be placed in the erientation shown

. Clear  Bar R Start Straight | Fully Fully
Set m:rrk cover | spacing = Measured from :umbﬂer Centered distance length | developed developed
(in) (in) (ft) (#) start end
5 - B612 2 20 CLCulvert v v 12.91665 | 258333
2 | Be1z v 2 0 cLeel v 1 v 408335 81667
3 BEI3 v 2 0 cLeel v 2 v 408335 81667

New Duplicate Delete

Reinforcement wizard...

oK Apply Cancel
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Similarly, add reinforcement in each location as shown below.

% RC Box Cubvert Reinforcement — O X

Top slab - top bars Top slab - bot bars Bot slab - top bars Bot slab - bot bars Corner  Wall Dowel

Note: Bars will always be placed in the orientation shown
! I

Left Faca Wall Right Tace Wall =— CL Culvert *— GL Gell
'
| Straight |
+—Length —*{ Start i
Clear
Start - .
Dlmm:e_| Cover (Typ.) } | Distance
1 L I
] |-—|--| t ) I ! 4
N S g
|-<—Suz|ghl Lengﬂ14»| Dlsltaﬁ:ce_H }-'—Slralgm Lenglh—h|
Clear Bar Start Straight Fully Fully
Set rr?:rrk cover | spacing = Measured from C:Lmae‘l Centered distance length | developed | developed
(in) (i) {ft) (i) start end
P -3505 ~ 2 13| CLCulvert ™~ ~ 1201665 | 258333
2 | 8s0s v 2 1B ccel v 1 ~ 408335 | 81667
3 8506 2 B cLcell v |2 ~ 408335 | 81667

New Duplicate Delete
Reinforcement wizard...
oK Apply Cancel
£ RC Box Culvert Reinforcement - m} x

Top slab - top bars Top slab - bot bars Bot slab - top bars Corner ~ Wall Dowel

Note: Bars will always be placed in the orentation shown

I 1 I 1 1

i i = CLCulvert [* CLWall3 CLwallg —

! GLWallz — = Straight : !

o CL Wall 1 i | Stan s Length i i

Clear +  |Distanc E 1

I i ] | !

i Caover (Typ.) . “—'{ I i

I * ‘ ] | 1

. Start |
Distance
-Straight Length-
Bar Clear Bar Wall Start Straight Fully Fully
Set mark cover | spacing =~ Measured from number Centered distance length | developed developed
(in) (in) (ft) ) start end
) - BO03 2 22| CLCulvert ™ ~ 45 9
2 | Bo4 v 2 22| CLCulvert ™ v 241665 48333
New Duplicate Delete
Reinforcement wizard...
QK Apply Cancel
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{4 RC Box Culvert Reinforcement - O
Top slab - top bars Top slab - bot bars Bot slab - top bars Bot slab - bot bars Wall Dowel
C Bars Corner Bars
Wall Clear s Clear Slab Clear Wall Clear.
Cover Cover V Clulven ‘ Cover Cover _.| ™~
¥ | | L A
T ] =
! | Wall Clear
| | Cover
Za | Wall Clear i ‘
Cover ‘ :
A _|
!‘\\ CL Interior Wall i
Note: Bars will always be placed in the orientation shown
Wall clear | Slab clear Bar Fully Fully
Bar . . Wall
Set cover cover spacing Location developed developed
mark N X X number
(in} (i) (in) vert horz
3 - B80T 2 2 16 | Top Left R
2 | BBOT 2 3 16| Bottom Left ~ |3
3 | B80T 2 2 16| Top Right o1 -
4 | B80T v 2 3 16| Bottom Right ~ | 1 ~
5 | B4l v 2 3 24| Top Left 2w
6 | B411 v 2 3 24| Top Right 2 v
7 | B8O0Z 2 3 16| Top Left 3w
8 | B80Z v 2 3 16| Bottom Left ~ |3 v
9 | B80Z 2 3 16 | Top Right ~ 1 e
10  B80Z 2 3 16| Bottom Right ~ | 1 ~
New Duplicate Delete
Reinforcement wizard...
CK Apply Cancel
% RC Box Culvert Reinforcement - O
Top slab - top bars Top slab - bot bars Bot slab - top bars Bot slab - bot bars Corner Dowel
Siraight Straight Horizontal
Length Length Construction
g Joint
\ Start
Star GLGlNeR Distance|
Distance ™| l |‘_Clear
Cover
Bar Clear Bar Wall Start Straight Fully Fully
Set " cover | spacing Location b Measured from Centered | distance | length | developed = developed
mer ) | (n) nomasr (f) ) start end
¥ - B510 2 1| Left ~ |3 | HorizConst Joint ™ 123333
2 | B510 2 11| Right ~ |1 ~ | Horiz Const Joint 123333
New Duplicate Delete
Reinforcement wizard...
CK Apply Cancel
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

D RC Box Culvert Reinforcement - O X
Top slab - top bars Top slab - bot bars Bot slab - top bars Bot slab - bot bars Comer Wall
?-Wig:' Horizonal Sitraight Horizontal
gl j}onslmcl\on Length Construction
oint
Start Joint
| Distance |
Clear Start
_ Cover Distance
Clear
I | Cover
Bar Clear Bar wall Start Straight Fully Fully
Set mark cover | spacing Location number Measured from Centered | distance | length = developed = developed
(i) (in) (ft) (ft) start end
> - BSO07 2 11 Right ~ |1 | Horiz ConstJoint 1 2
2 | B0 v 2 24| Left v |2 | Horiz Constloint 1 2
3 B40E v 2 24| Right v | 2 | Horiz Constloint 1 2
4 |Bso7 v 2 11 Lt v |3 | Horiz Constloint 1 2
New Duplicate Delete
Reinforcement wizard...
OK Apply Cancel

Schematic — RC Box Culvert Reinforcement
Click on RC Box Culvert Reinforcement and select Schematic from the WORKSPACE ribbon (or right click and

select Schematic from the drop down menu) to view the schematic showing reinforcement details for this bridge.

Schematic - o X
Culvert

mEaQe Bw s ox -

Culvert Example 1

Culvert Example 1 - Culvert Def 1 -
11/3/2023

BB01— BA11—, T B801
B802 ) ‘ |—B802
) i

S | 8612 8613
k—B510 B510—
—B506 —B505 —B506
H - Bso7 / B408 Fil B408 8507 4}
Bam—"‘}" |-B904 'w,""—Bsm
[ 8903 |
B802— -Bgo2

Last Modified: 1/3/2024 23



CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

The description of the two-cell reinforced concrete box culvert is complete.
Perform AASHTO Culvert LRFR analysis and review results.

LRFR Analysis
To perform an LRFR Design Load Rating, click the Analysis Settings button from the Analysis group of the
DESIGN/RATE ribbon.

Br | Bridge Workspace - Culvert Example 1 ANALYSIS REPORTS ? = a X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

5

Engine
Qutputs

Analysis Results

Apply the analysis settings as shown below.

| o

Design review o Rating Rating method: LRER -

| Analysis type: Line Girder ~

Apply preference setting: Mone ~

| Wehicles Qutput Engine Description

Traffic direction: Both directions ~ Refresh Temporary vehicles Advanced
Vehicle selection Vehicle summary

|
| EVehicles [ Rating vehicles
| B Standard [2-LRFR
| - EV2 -Design load rating
| --EV3 -Irrvantory
--H 13-44 --HL-93 (US)
H 20-44 Operating
HL-93 (SI) Add to "HL-93 {US)
-~HL-93 (US) --Fatigue
--HS 15-44 > -Legal load rating
--HS 20 (SI) I Routine
HS 20-44 Specialized hauling
--Lane-Type Legal Load -~ Permit load rating
-~LRFD Fatigue Truck (SI)
LRFD Fatigue Truck (US) Remave from
NRL
--SU4
--SUS
--SUG
su7
Type 3
--Type 3-3
- Type 382
--Agency
User defined
~Temporary

Exs

Reset Clear Open template Save template 0K Apply Cancel

Click OK to apply the data and close the window.
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

With Culvert Seg 1 selected in the Bridge Workspace tree, click the Analyze button from the Analysis group of the
DESIGN/RATE ribbon to start the rating process.

E Bridge Workspace - Culvert Example 1 AMALYSIS REPORTS

-~
|
O
*

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

Analysis [Analyze Engine
Settings Outputs
Analysis Results

Tabular Results
When the rating is finished, results can be reviewed by clicking the Tabular Results button from the Results group
of the DESIGN/RATE ribbon. The window shown below will open.

er | Bridge Workspace - Culvert Example 1 ANALYSIS REPORTS ? = O X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGMN/RATE REPORTING

3% T = = =
= s e = oo |
Analysis Analyze Analysis| Tabular |Specification Engine Save
Settings Events | Results |Check Detail Outputs Results
Analysis Results
M Analysis Results - Culvert Seg 1 = O X
=
=
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary v o As requested Detailed Single rating level per row v
. Live Load : Rating | Load Rating . Location | Location | . .
Live Load Tz Rating Method Level (Ton) Rating Factor | Component o %) Limit State Impact Lane
HL-93 (US) | Axle Load LRFR | Inventory 57.52 1.598 | Top Slab 2 7.20  60.000 Flexure | As Requested | As Requested
HL-93 (US) | Axle Load LRFR | Qperating T4.56 2071 TopSlab 2 720  60.000 Flexure | As Requested | As Reguested
HL-93 (US)| Tandem LRFR | Inventory 48.15 1338 TopSlab2 6.00 50000 Flexure | As Requested | As Requested
HL-93 (US)| Tandem LRFR. | Operating 6242 1734 Top Slab 2 600 50000 Flexure | As Requested | As Requested
AASHTO Culvert LRFR Engine Version 7.5.0.3001
Analysis preference setting: None
Close
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Specification Check Detail
To review detailed rating results at the controlling location, click the Specification Check Detail button in the ribbon

to open the Specification window. Expand the tree for Top Slab 1 and select the 3.60 ft. folder.

M Specification Checks for Culvert Seg 1- 11 of 857 - [m} X
Articles
\/\/_"J' P,& All articles ~
Properties Generate Format
Bullet list ~
Specification filter Report
4 |_| Culvert Component | Specification reference Limit State Flex, Sense Pass/Fail

» ] Bxt. Wall 1 B 5.4.2.8 Concrete Density Modification Factor MN/A General Comp.

» [ Int. Wall 1 B 5.5.4.2.BoxCulvert Strength Limit State - Resistance Factors MN/A General Comp.

» [ Ext. Wall 2 v 5.6.3.2.BoxCulvert Flexural Resistance (Reinforced Concrete) N/A Passed

4|y Top Slab 1 v’ 5.6.3.3.BoxCulvert Minimum Reinforcement MN/A Passed
(24000 ft. B 5.6.7.Crack.BoxCulvert Control of Cracking by Distribution of Reinforcement MN/A General Comp.
075 % B 6A4.2.1 Shear-5.12.7.3 BaxCulvert Design for Shear in Slabs of Box Culverts N/A General Comp.
Tt B 6A4.2.1 Shear-5.6.3.3.BoxCulvert Minimum Reinforcement MNAA General Comp.
240 B 6A4.2.1 Shear-5.7.3.4.BoxCulvert Procedures for Determining Shear Resistance MNAA General Comp.
30 v/ 6A.4.2.1BoxCulvert.Concrete Flexure General Load Rating Equation - Concrete Flexure MNAA Passed
E:sﬁ : ' 6A4.2.1 BoxCulvert.Concrete Shear General Load Rating Equation - Concrete Shear N/A Passed
720/ B Cracked_Moment_Of Inertia_BoxCulvert Section Property Calculations MN/A General Comp.
1840 &
11960 &
|1 10:80 ft.
1124 fr.
12412.00 ft.

» |_j Bottom Slab 1

» _|Top Slab 2

» || Bottom Slab 2

Double-click on the 6A.4.2.1 BoxCulvert Concrete Flexure General Load Rating Equation - Concrete Flexure

specification reference to open the Spec Check Detail window.

E Spec Check Detail for 64.4.2.1.BoxCulvert.Concrete Flexure General Load Rating Equation - Concrete Flexure - m] X
6A Load and Resistance Factor Rating -
6A.4 Load Rating Procedures
6R.4.2 General Load-Rating Equation
€Ah.4.2.1 Concrete Flexure General
{Extended for non DC and DW lcading of Box Culverts)

(AASHTO Manual for Bridge Evaluation, Third Editicon with 2023 Interims)

Top Slab 1 - At Location = 3.6000 (ft) - Right

Input:

Condition Facter = 1.0000

System Factor = 1.0000

DC Mement = 1.6105 (kip-ft)

DW Moment = 0.0000 (kip-ft)

EV Moment = 4.6135 (kip-ft)

EV Lcad = 0.0000 (kip/ft)

EH Moment = -3.3089 (kip-ft)

ES Moment = 0.0000 (kip-ft)

AW Moment = 0.0000 (kip-ft)

Consider to ignore effects from negligible LL: No

Depth of fill and backfill density are known: No

Limit Liwe Load Load Factors 4
Load Vehicle 3tate Effect Dc o 1L o v EH ES IL Phi Mn (Mr/Mmin) BF Capacity
(kip-ft) (kip-ft) {Ton)

DesignInv 1 S5TR-I +LL Moment 1.25 1.50 1.75 1.75 1.30 1.35 1.50 4.97 .90 24.00 1.00 2.076 74.72
DesignInv 1 STR-I -LL Moment 1.25 1.50 1.75 1.75 1.30 1.35 1.50 -0.54 .30 24.00 1.00 95.000 3564.00
Designlnv 1 STR-I +LL Moment 1.25 1.50 1.75 1.75 1.30 1.35 0.75 4.97 0.90 24.00 1.00 2.076 74.72
Designinv 1 STR-I -LL Moment 1.25 1.50 1.75 1.75 1.30 1.35 0.75 -0.54 0.90 24.00 1.00 99.000 3564.00
Designlnv 1 STR-I +LL Moment 1.25 1.50 1.75 1.7% 1.30 0.90 1.50 4.87 Q.80 24.00 1.00 1.804 6B8.56
DesignInv 1 S5TR-I -LL Moment 1.25 1.50 1.75 1.75 1.30 0.90 1.50 -0.54 .90 24.00 1.00 95.000 3564.00
DesignInv 1 S5TR-I +LL Moment 1.25 1.50 1.75 1.75 1.30 0.90 0.75 4.97 .90 24.00 1.00 1.504 68.56
Designlnv 1 STR-I -LL Moment 1.25 1.50 1.75 1.75 1.30 0.90 0.75 -0.54 0.90 24.00 1.00 99.000 3564.00
DesignInv 1 STR-I +LL Moment 1.25 1.50 1.75 1.75 0.90 1.35 1.50 4.97 0.90 24.00 1.00 2.283 82.36
Designlnv 1 STR-I -LL Moment 1.25 1.50 1.75 1.7% 0.90 1.35 1.50 -0.54 Q.80 24.00 1.00 85.000 3%64.00
Designlnv 1 STR-I +LL Moment 1.25 1.50 1.75 1.75 0.90 1.35 0.75 4.97 0.90 24.00 1.00 2.283 82.36
DesignInv 1 S5TR-I -LL Moment 1.25 1.50 1.75 1.75 0.90 1.35 0.75 -0.54 .90 24.00 1.00 95.000 3564.00 -

« >

oK
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Engine Outputs
To review engine outputs, select the Engine Outputs button in the ribbon. Double-clicking on the Summary Output

or Detail Output will open the engine output file in a separate window.

M Culvert Example 1 — O *
&
= Culvert Exarnple 1
- Culvert Def 1
~Culvert Alt 1

=Culvert Seg 1
EHAASHTO_Culvert_LRFR
-Summary Qutput
- Detail Cutput
----- Log File
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Culvert Design Tool

Select the CULVERT ALTERNATIVES folder in the Bridge Workspace tree. Click the Culvert Design Tool
button in the TOOLS ribbon (or right click and select Culvert Design Tool) to open the RC Box Culvert Design

Tool as shown below.

o | Bridge Workspace - Culvert Example 1 ANALYSIS REPORTS 7 - [u] X
BRIDGE WORKSPACE ~ WORKSPACE ~ TOOIS  VIEW  DESIGN/RATE  REPORTING
& & 2 A
Multimedia  Genersl Report Culvert
Attachments Preferences Tool Design Tool
Bridge
Workspace % X | Schematic % X | Report 2 X
Bridge  Components
- ulvert Example
- @ Culver: Exemple 1
i [ Compenents
[ Diaphragm Definitions
[ Lateral Bracing Definitions
5 & CULVERT DEFINITIONS
[ cutvert Def 1
-+ =} Impact/Dynamic Load Allowance
- {1} Roadway Plan View
- (B Cubvert Loads
- (&3 CULVERT ALTERNATIVE N
B Culvert Alt 1(E) (C) T& Expand Branch XK
&7 Default Material Q@ Collapse Branch
RC Box Culvert
T End Conditions | | New
[ Bar Mark Definit 1/ Analyze
B 3 CULVERT SEGME (@ View S
& [Dlcuvertseg] [g v
() BRIDGE ALTERNATIVES B Colvert Design Toul
{8 General Preferences
E Close Bridge Workspace
Enter the data as shown below and click the Next button.
@ RC Box Culvert Design Tool
Alternative name: Design Alt 1 Segment name: Seg1
Alternative description: Segment description:
Matenal: Class A (US) - Consider haunches in design
Reinforcement: Grade 60 - Minimum wall thickness: 10 in
Clear cover: 2 in Minimum slab thickness: 10 in
Bottom slab clear cover: 2 in Bottom slab present
Epoxy coated rebars Number of cells: 2
o Mone Cell height: 12 ft
Al Cell Width
Top slab only = (ft)
B -
Design template: HL 93 Design Review View .. 2 12
Next > Cancel
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CVT1 - Two Cell RC Box Culvert Example (and Culvert Design Tool)

Enter the data as shown below.

M RC Box Culvert Design Tool x
Depth of fill at start edge: 4 ft FWeanng surface
Depth of fill at end edge: 4 ft

P g F Depth of fill
Wearing surface

Copy from library..
Wearing surface unit load: pef Elmuedg:
Wearing surface thickness: in - e

LRFD live load surcharge height: 22 ft Roadway Sta Ahd
—_—
Water End conditions
Water height ® Maoment release at top of walls
Water unit load: 624 pef Moment release at bottom of walls
Provide side sway support
Soil

Soil material: Standard Soil 1 Subgrade modulus
Installation method: Embankment

Side fill condition LRFD earth pressure coefficient

0 Compact Uncompact o At-rest

Active

Soil-structure interaction factor: Dassive

EH load factor

o At-rest Active

Lateral soil pressure

Apply soil pressure to left side
Apply soil pressure to right side
< Back Finish Cancel

Click Finish to start the design process. Click OK to close the RC Box Culvert Design Tool Progress window after
the design is completed.

™ RC Box Culvert Design Tool Progress X

- 1LguU ULy -

Top Slab 1

- o.000 (ft)

-12.000 (ft)

-1.200 (ff)

- 2.400 (ft)

-3.600 (ft)

- 4.800 (ft)

-6.000 (ft)

-7.200 (ff)

- 8.400 (ft)

-9.600 (ft)

-10.800 (ft)

- 0.605 (ft)

- 11.400 (ft)

Top Slab =

- 0.000 (ft)

-12.000 (ft)

-1.200 (ff)

-2.400 (ft)

- 3.600 (1)

- 4.800 (ft)

- 6.000 (ft)

-7.200 (ft)

- 8.400 (ft)

-9.600 (ft)

-10.800 (ft)

-0.600 (ft)

- 11.395 (ft)
Info: Completed Specification Check
Info: Writing Specification Check results
Design completed!

<

Print OK
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The Culvert Design Tool Results window is shown below. Click Create to accept the design and click Close to

close the window.

M Culvert Design Tool Results x

Wall thickness:
Top slab thickness:

Bottom slab thickness:

AASHTO Culvert LRFD Engine - Version: 7.5.0.3001
11/3/2023 7:52:14 AM

Analysis Preference Setting: Mone
LRFD Specification: AASHTO LRFD Bridge Design Specifications 9th Edition

Userlnput:

Box Number: Seg 1
Identification:

Number of cells: 2

Cell Width: 12.000 (ft)

Cell Height: 12.000 (f)
Depth of Fill at Start: 4,000 (ft)
Depth of Fill at End: 4,000 (ft)

Live Load Distribution Factor: 1.150
Run Type: LRFD

Design Vehicle Option: Envelope
Pavement Reduction Factorr  1.000
Skew Angle: 0.0

Surcharge Height: 2,200 (ft)

Water Height: 0.00 (ft)

Minimum Slab Thickness: 10.0 (Inches)
Minimum Wall Thickness: 10,0 (Inches)
Pinned Top Slab: False

Subgrade Modulus: 0.0

B ]

Create Close
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The Bridge Workspace tree with the Design Alt 1 is shown below.

=

Workspace — 0O X

Bridge Components

B M Culvert Example 1
B [ Components
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
= &) CULVERT DEFINITIONS
- [0 Culvert Def 1
_IT Impact/Dynamic Load Allowance
fE'! Roadway Plan View
E{Zulvert Loads
(&3 CULVERT ALTERNATIVES
B (@ Culvert Alt 1(E) (C)
B (@ Design Alt 1
~ LT Default Materials
RC Box Culvert Geometry
E End Conditions
= i3 Bar Mark Definitions
- ==B530
- ==B302
- ==B5303
- ==B304
- == B30%
- ==B306
- == B30T
- ==B308
- ==B409
-+ ==B410
- ==B41
- ==E412
- ==B412
- =—=B414
- =—=B415
- ==B416
- =—=B417
- =—=B418
- =—=B619
- =—=B620
- =—=B621
----- == B622
=+ & CULVERT SEGMENTS
B @ Seg 1
j Impact/Dynamic Load Allowance
@l RC Box Culvert Thickness
E RC Box Culvert Loads
RC Box Culvert Reinforcement
@ Points of Interest
(=) BRIDGE ALTERNATIVES
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Schematic - RC Box Culvert Reinforcement

Select the RC Box Culvert Reinforcement node under Design Alt 1 in the Bridge Workspace tree. Click the

Schematic button from the WORKSPACE ribbon (or right click and select Schematic) to review the reinforcement

data.
o | Bridge Workspace - Culvert Example 1 ANALYSIS REPORTS ? - ] 53
BRIDGE WORKSPACE WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING
3 s =
| Be<C = =
Save Close Export Refresh Open Schematic
Bridge Manage
Workspace 2 X Schematic # X Report & X
Bridge Components
B Lateral Bracing Definitions -
{3 CULVERT DEFINITIONS
2 [O)Culvert Def 1
- Y Impact/Dynamic Load Allowance
o ﬂ? Roadway Plan View
E Culvert Loads
- |3 CULVERT ALTERNATIVES
- () Culvert Alt 1 (8] (T)
B () Design Alt 1
- TT Default Materials
RC Box Culvert Geometry = Open & X
% End Canditions [ Analyze
[ Bar Mark Definitions B View Summ
B E|\.-:) (E‘L:ER: SEGMENTS @l View Detailed Report
eg = -
=} Impact/Dynamic Load Allow: E\ﬂ Schematic
- [ERC Box Culvert Thickness, i3 General Preferences
~ [B] RC Box Culvert Loads [Ed Close Bridge Workspace
@ RC Box Culvert Reinforcemen
ﬁ_’j Points of Interest
- |} BRIDGE ALTERNATIVES
v
Schematic - 0O x
Culvert
mHaQe By s ]
Culvert Example 1
Culvert Example 1 - Culvert Def 1 -
1173/2023
—B4s
B#&—  BB1Y
B409—, \ B620 i B411
—— i —
"—B502501 - B5l8504
p—B413 B414-—
—B506505 —B5cB508
Hp—B415 I B417— o B417 ;o B416 H
i R
a0 "-:LE 622 B412
—B621
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