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Topics Covered

¢ Analysis Methods

¢ Comments and Assumptions

e Data Entry

e  Structure Typical Section

e  Structure Framing Plan Details

e Slab Reinforcement Data Entry

e Vertical Shear Reinforcement Data Entry
e Bridge Alternatives

e  Pier Data Entry

e Foundation Alternatives

e Analysis and results

Analysis Methods

Reinforced concrete multi-cell box (MCB) superstructures can be analyzed in the following ways:
e LRFD,LRFRand LFR
e  Full box section including each individual webline

e Single webline
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Comments and Assumptions

e Based on the year built, 1963, information contained in the design plans, and the AASHTO Manual for
Bridge Evaluation:
o Concrete compressive strength = 3 ksi (fc = 1.2 ksi)
o Reinforcing steel yield strength = 40 ksi (fs = 20 ksi)
o Structural Steel Yield Strength = 36 ksi
o Pile size = 10BP42
e ADTT =500
e Integral wearing surface = 0.0 in.
e  Use approximate longitudinal deck rebar spacing.

e  Use the following section to determine pier cap straight flexural reinforcement:
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o Web shear reinforcement (S1 — S3 bars) are #5 bars.

e Top of footing elevation = 332.96 ft. for all piers.

e  Finished ground line elevation = 335.00 ft. for all piers.
¢ Bottom of footing elevation = 328.71 ft. for all piers

e 30’-0” long piles with 1’-0” embedment

e Assume pile fixity elevation = 318.71 ft.

e  Assume pile downdrag force = 0 kip

e  Use the maximum shaft height for all piers (27 ft.)

o  Soil density = 120 kcf

e Factored bearing resistance of soil = 15 ksf
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Data Entry

From the Bridge Explorer, use the New button to create a new bridge and enter the following data.

o | AASHTOWare Bridge Design and Rating ? = @
BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW
Y= & import S ] 'ﬁ
L= @ 1 »

New |open © Batth ~ gy copy Copy Delete
Tov
Bridge Manage
32';‘.2?;':!3 bridge £ Bridge ID Bridge Name District
# All Bridges 20 LRFD Substructure Example 1 LRFD Substructure Example 1
[ ure Example
B Example 2

New Bridge
4 New Bridge - m] X
Bridge Workspace View
Template Superstructures
Bridge ID: MCB4 NBI structure ID (8): MCB4 n Bridge completely defined Culverts

n Substructures

Description Description (cont'd) Alternatives Global reference point Traffic Custom agency fields

Name: MCBdI Year built: 1963
Integral Box Beam
Description:
Location: STA. 907+5 Length: ft
Facility carried (7): County Raod Route number: 00404
Feat. intersected (8):  1-55 Mi. post:
Default units: US Customary W

/»,‘-‘A.’AM“’“JJM‘--’J""-,-,‘J".’,—.P

D Mew Bridge - . *
Bridge Workspace View
Template Superstructures
Bridge [D:  MCB4 MBI structure ID (8 MCB4 Bridge completely defined Culverts

Substructures

Description Description (cont'd) Alternatives  Glabal reference paint Traffic ~ Custom agency fields

Truck PCT: %

ACT:

Directional PCT: %

Recent ADTT: 500 Compute
Design ADTT: 500

Exp. annual ADTTs. growth rate: 0

Fatigue importance factor: Main Arterial, Interstate, Other o

Impartance factor override
(ADTTsy)o:

(ADTTsi)eresen:

(ADTTst)una

W et o B it i T T j W T WY Y e
Click OK to apply the data and close the window.
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Now begin adding the Components required to build the bridge model. Navigate to the Components tab of the
Bridge Workspace (BWS).

Bridge Appurtenances — Generic tab

Expand the Appurtenances tree and double click on the Generic folder (or right click and select New or click on
the New button from the Manage group of the WORKSPACE ribbon) to define a generic barrier as shown below.

er | Bridge Workspace - MCB4 ANALYSIS REPORTS ? m] b4
BRIDGE WORKSPACE ~ WORKSPACE  TOOLS  VIEW  DESIGN/RATE  REPORTING
_ P b
Save Close Export Refresh Mew
Bridge Manage
Workspace X Schematic X Report # X
Bridge Components
=) Components
= ) Appurtenances
wGenarw
w Mediar | | New
B Porob B3 mnlyze
B’ Railing N
- [ Beam Shag [@  View Summary Report & X
7 Connector [al View Detailed Report
: gEER?[C)ySS b G.aﬁ General Preferences
ubs
B Materials [Ed Close Bridge Workspace
D Bridge Appurtenances - Generic - O X
Marme: Railing & Post
Description:
All dimensicns are in inches
Distance from edge to centroid:
Feference Line ——w Barrier load:  gan4 kip/ft
Width:
12
Effective wind
height: l4—— Genenic Shape
29.5
w Back Front
Copy from library... | OK H Apply Cancel

Click OK to apply the data and close the window.
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Beam Shapes - Steel | Shape
The 10PB42 Steel Shape for the footing pile is not in the library so it will have to be created. Expand the Beam
Shapes folder, Steel Shapes and double click Steel Shapes - | Shapes and enter the following data.

o
Name: 10BP42 Rolled shape type
10BP42 W shape M shape
Description: S shape o HP shape

Dimensions Properties

i;_ ] in
0418 n I ! T
1 _

0.418 in W i "+ L
———
‘I
10,078 in

Copy to library... Copy from library... oK Apply Cancel

Navigate to the Properties tab of this window and enter the data as shown below.

o
Mame: 10BP42 Rolled shape type
10BP42 W shape M shape
Description: S shape o HP shape

Dimensions Properties

Area: 1235 in*2
Nominal load: 42 Ib/ft
[ 210.8 in*4
Iy: 714 in™4
s 434 in"3
Zy: 14.2 in"3
Mominal depth: 10 in
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.
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LRFD Substructure Design Settings
Define substructure design settings by double clicking LRFD Substructure Design Settings and click Copy from
library... button. Select Final Design Setting (US) and click OK.

Library Data: LRFD Substructure Design Settings

D Library Data: LRFD Substructure Design Settings - O X
Name Description Library Units Preliminary = Final
Final Design Setting (SI) Final Design Setting (SI) Standard | SI/ Metric False True
» | Final Design Setting (US) Final Design Setting (US) Standard | US Customary = False True
Preliminary Design Setting (51) | Preliminary Design Setting (SI) | Standard | SI/ Metric True False
Preliminary Design Setting (US) | Preliminary Design Setting (US) | Standard | US Customary | True False
R _ -_’_“_—_4‘_ e . J i . ” . """’ il s, et

&M | RFD Substructure Design Settings - O X
Design setti
Name: Final Design Setting (US) =sian ng type
Preliminary
Final Design Setting (US) —_—
Description: Final
Limit states Vehicles Substructure loading
Analysis method Analysis Trerr Factors
type module
LRFD AASHTO LRFD ~ | LRFD 5th 2010i ~ | 2010 AASHTO LRFD Specifications  ~
Choose the limit states to be )
included in the analysis: Dynamic load allowance
STREMGTH-I M Fatigue and fracture limit states: 15
All other limit states: 33
STRENGTH-II
STRENGTH-III
STRENGTH-IV
STRENGTH-V
SERVICE-I
SERVICE-1I
SERVICE-III
SERVICE-IV v
Copy from library... QK Apply Cancel

Click OK to apply the data and close the window.
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Bridge Materials - Concrete
To add a new concrete material, expand the Materials folder and double click on Concrete in the tree. The window

shown below will open. Enter the values shown below. Use the Compute button to fill in the lower portion of the

window.
™ Bridge Materials - Concrete - O x
Marne: 3 ksi

Descnphion:  Class B cement concrete

Compressive strength at 28 days (fic): 3 ksi
Initial compressive strength (f'ci): ksi
Compasition of concrete: MNormal e
Density (for dead loads): 0.15 fect
Density (for modulus of elasticity): 0.145 ket
Poisson's ratio: 0.2

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

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 3155924251 ksi
LRFD modulus of elasticity (Ec): 3625494616 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: 0.410792 ksi
LRFD modulus of rupture: 0.415692 ksi
Shear factor: 1
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.
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Bridge materials — Reinforcing Steel
To add a new reinforcing steel material, double click on Reinforcing Steel in the tree and click on Copy from
library... button. Select the Grade 40 reinforcing steel and click OK. The selected material properties are copied

to the Bridge Materials — Reinforcing Steel window as shown below.

% Bridge Materials - Reinforcing Steel — O X

MNarme: Grade 40

Description: 40 ksi reinforcing steel

Matenal properties

Specified yield strength (fy):  40.0000058 kesi
Maodulus of elasticity (Es): 29000.004.206 ksi
Ultimate strength (Fu): 70.0000102 ksi
Type
Q riain
Epoxy
Galvanized
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.

Bridge Materials — Structural Steel

To add a new structural steel material, double click on Structural Steel in the tree and click on Copy from
library... button. Select the After 1963 material and click OK. The selected material properties are copied to the
Bridge Materials — Structural Steel window as shown below.

o - —

Marme: After 1963

Description:  Built after 1963 - steel unkown

Material properties

Specified minimum yield strength (Fy): 36.0000052 ksi
Specified minimum tensile strength (Fu): k=i
Coefficient of thermal expansion: 0.0000065 1/F
Density: 0.49 kef
Madulus of elasticity (E): 29000.004206 ksi
Copy to library... Copy from library... OK Apply Cancel

Click OK to apply the data and close the window.
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Navigate back to the Bridge tab of the BWS tree. The partially expanded tree is shown below.

Bridge — 0O
= M MCB4
- [ Companants
- [ Diaphragm Definitions
2 Lateral Bracing Definiticns
MFF LRFD Multiple Presence Factors
EC Environmental Conditions

OF Design Parameters
| SUPERSTRUCTURE DEFIMITIONS
""" ) BRIDGE ALTERMATIVES

New Superstructure Definition

Create a new concrete multi-cell box superstructure definition by double clicking the SUPERSTRUCTURE
DEFINITIONS folder. Select Concrete multi-cell box superstructure and click OK.

Girder system superstructure

Girder line superstructure

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure
0 Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

TISURIY SRV Y e
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Concrete Multi-Cell Box Superstructure Definition

Enter data as shown below. Be sure to leave make the superstructure Integral with substructure and that the Post-
tensioned box is unchecked.

D Concrete Multi-Cell Box Superstructure Definition

Definition  Analysis Specs Factors Engine  Control options

Name: AS-BUILT Spans 1-4
End projections
Left: 6 in
Description:
Right: 6 in
Default units: US Customary - Integral piers Average humidity: %
Number of spans: 4 > Enter span lengths along the reference line: Structure type
Number of cells: 4 I S Length Frame structure simplified definition
) o Integral with substructure
’ n TeE n Consider substructure skew in FE section properties
2 80 ""Not integral with pier
3 &0
4 57.25 g
Structure model for LLDF computation
Standalone v

"1 T Analyze webs only

SN T P B I T e

™ Concrete Multi-Cell Box Superstructure Definition

- [m] x
Definition Analysis Specs Factors Engine Control options
MName: AS-BUILT Spans 1-4
End projections
Left 6 in
Description:
Right: 6 in
Default units: US Customary Span lengths Average humidity: %
Number of spans: 4 7 Frame connections: Structure type
Number of cells: 4 Support | Integral Frame structure simplified definition
3 o Integral with substructure
5 n n Consider substructure skew in FE section properties
Not integral with pier
: | @
+ | @
Structure model for LLDF computation Post-tensioned
5

Standalone v Analyze webs only
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Concrete Multi-Cell Box Superstructure Definition — Control options tab

Navigate to the Control options tab. Uncheck the LRFR Ignore shear checkboxes.

™ Concrete Multi-Cell Box Superstructure Definition

Definition Analysis  Specs Factors Engine = Control options

LRFD LRFR
Points of interest = o . : -
olnts ot inters n Generate at support face & critical shear points
ﬂ Generate at tenth points except supparts
n Generate at section change points
n Generate at support points )
n Generate at user-defined points
ﬂ Generate at support face & critical shear points [ Shear computation method
n Generate at section change points Ignore
n Generate at user-defined points o General procedure
(21 Shear computation method .
General procedure - Appendix BS
Ignore o
Simplified procedure
0 General procedure
General procedure - Appendix BS -
o Ignore design & legal load shear
Simplified procedure
Ignore permit load shear
Simplified procedure - Vei, Vew —
Consider permit load tensile steal stress
Crancidar inclinad flaviral frrras v A
LFR ASR
31 Points of interest (21 Points of interest
n Generate at tenth points except supports n Generate at tenth points except supports
n Generate at support points ﬂ Generate at support points
n Generate at support face & critical shear points n Generate at support face & critical shear points
n Generate at section change points n Generate at section change points
n Generate at user-defined points n Generate at user-defined points
Shear computation method [E15hear computation method
Ignore Shear Ignore
(31 Distribution factor application method Use AASHTO 1972 or earlier code
By axle

Use AASHTO 1974 interim

o By POI o Use current AASHTO

Ignore flexure
Ignore flexure

Click OK to apply the data and close the window.
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Load case Description
Expand the newly created superstructure definition and double click Load Case Description and create default load

cases. Use the Add default load case descriptions button. Load cases are populated as shown below.

™ Load Case Description — O x
Load case name Description Stage Type Time
P g ¥P {days)
»o D1 DC acting on non-composite section Mon-composite (Stage 1) ~ | oDbc v
DC2 DC acting on long-term compasite section | Composite (long term) (Stage2) ~ | DDC
DwW DW acting on long-term compaosite section | Composite (long term) (Stage 2) ~ | DDW
SIP Forms Weight due to stay-in-place forms MNon-compaosite (Stage 1) ~ | DbDC v
P et Y VRN o f_ s ,-P‘“_'“‘ P S S

Click OK to apply the data and close the window.

Structure Cross Sections

Double click the Structure Cross Sections folder and create the following cross section by entering the values shown.

M Structure Cross Sections — [m| s

Name: Section 1 Number of cells:

Input method

o Simple Advanced 1P slab concrete: 3 ksi w Other parts concrete: 3 ksi ~
Entry method
Q width  Sicpe
: 30 ft |
LT1 - = #Rﬁ
¢ . cly L ; :
LT2 RT2
— 5 1
- (| 7S in 7 -
WT-T [AY , . RVt D
L1 i i RwW1
1| 6 in ¢ H
P i i
WT-B + +
51 | 52 * I 53
- L2 - : W2 . ._|‘ R -
- -t -t -
Overall Cells Fillets

Properties

& (i)

>n 5 > 75

ol 1.125 L1z 75

o 2 RT1 75
RT2 7.5 by

0K Apply Cancel
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Oheerall Cells Fillets
Top left web thickness: g in W2: 26
Bottom left web thickness: © in
Top night | Bottom night e
cell 5 web web thickn
' ()  thickness thickness "Un}“‘
(in) (im)
» - 6.6875 9 2] 7.5
2 63125 ] 9 7.5
3 63125 g g 7.5
4 6.6875 ] 9 7.5

Cheerall Cells Fillets
Location | Extenor
incells  web fillet

Interior | Honz
web fillet = (in)

/] 6

Vert

Last Modified: 2/12/2024
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With all the data entered click the Compute properties button to see the window below then click OK to apply this

data and close the window.

M Structure Cross Sections - O *

MName: Section 1 Number of cells:

Input method
o Simple Advanced Top slab concrete: 3 ks

k4 Other parts concrete: 3 ksi W

Entry method

Q wisth  Siope
LT1l = »| &Rﬂ

LT2 ¥ [] rr2 &
—— + -
mn

30 ft

o
[
=
-

WT-T LV RV* D
LW : ; RWA
il in i -

WT-B

53

L2 ) W2 Rw2

Y
A
Yy
A
h )

-
%

Overall Cells Fillets
Properties

) (in) Compute properties

] B @

cl 1.125 L2 75
o 5 RT1 75

RT2 75 by:
e g

Area: ftn2

e ftr4

Lwz

RW1

RW2
LV

[RE I S T o)

RV W2

0K Apply Cancel
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Schematic — Structure Cross Sections

A schematic can be viewed by right clicking the section just created and selecting Schematic (or clicking the
Schematic button from the WORKSPACE ribbon).

o | Bridge Workspace - MCB4 ANALYSIS REPORTS ? - O 4

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

I BS2 5 U 38 =

Save Close Export Refresh Open Copy Duplicate Deletg Schematic

Bridge Manage

=
X

Workspace X Schematic & XK Report

Eridge Companents
B M MCB4
B B Com ponents
-2 Diaphragm Definitions
- [ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
- EC Environmental Conditions

- OF Design Parameters
£ | SUPERSTRUCTURE DEFINITIONS
. = AS-BUILT Spans 1-4
- j Impact/Dynamic Load Allowance
- 3+ Load Case Description
o Hinge Locations
= | Structure Cross Sections

- Analysis
" = Section Y

=
X

COpen

Copy
Duplicate

- B Cross Sectig
- S Structure T
- &5 Framing Pla
- gt Superstruct
- "4 Supports
= Slab Reinfol
- gy Live Load D)
ﬁ Points of In
< [ Vertical She
B B WEBS
- |2} BRIDGE ALTERNAT

Delete
Analyze

View Summary

View Detailed Report

Schematic |

General Preferences

BeEPloelRxoal

Close Bridge Workspace
|

Structure Cross Section —0Ox
mhaQe e ox - )

MCB4

MCB4 - AS-BUILT Spans 1-4
Section 1

12/27/2023

30-0"

.

712"
M2
g

50"

-6

6'-6 1/4" 6'-3 3/4" 6'-3 3/4" 6'-8 1/4"
260"
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Cross Section Ranges
Assign the cross section to the length of the superstructure by double clicking the Cross Section Range Properties
in the tree and enter the values shown.

M Cross Section Ranges — O =
Cross sections Effective supports
Start section End section Depth vary si:tliign i:ﬂf; d::nrtc Le?f?}th disEt:gce
(ft) (ft)
> | Section 1 ~ | Section 1 ~ | None hd 1 A 0 54.5
Section 1 ~ | Section 1 ~ | None B 1 e 54.5 5.5 60
Section 1 ~ | Section 1 ~ | None e 2 e 275 745 77.25
Section 1 ~ | Section 1 ~ | Nene e 2 - T1.25 5.5 82.75
Section 1 ~ | Section 1 ~ | Nene e 3 - 275 745 77.25
Section 1 ~ | Section 1 ~ | Mone e 3 - Tr1.25 5.5 82.75
Section 1 ~ | Section 1 ~ | Mene e 4 e 2.75 54.5 57.25
TPV Sy SN _f"‘, o d  gpan ol e g P

Click OK to apply the data and close the window.

Structure Typical Section

Open the Structure Typical Section from the tree and locate the superstructure definition reference line in the
center of the structure as shown below.

™ Structure Typical Section - Segment 1 F 4

Distance from left edge of deck to
_ superstiucture definition ref. line

i

|

L_ Superstiucture Definition f

| Reference Line i
iy

4
¢

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk ane position Striped lanes Wearing surface
[
Superstructure definition reference line iy  To the Right of ~  fthe left edge of deck. N
4
Start End i
Distance from left edge of deck to 15 f . & (
superstructure definition reference line: . r
-

o ——— - , ‘._...,“ / , ) PR ™ o - o P ST
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Navigate to the Deck (cont’d) tab and define the sacrificial wearing surface as shown below.

sy

D Structure Typical Section - Segment 1

.

Distance from left edge of deck to
 superstiucture definition ref. line

i

| . f

h— Superstructure Definition

| Reference Line f
1 [ ¢

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface ¥

Sacrificial wear thickness: 0 in Structural overlay density: ket 1
Top slab crack control parameter kip/in Structural overlay thickness: in (
Sustained modular ratio factor: Bottom slab crack control parameter: kip/in :
Top slab exposure factor: Bottom slab exposure factor: h
Inside void slab crack control parameter: kip/in Inside void slab exposure factor: (
R N N P S NP DAY iy »*

Navigate to the Generic tab and locate the barriers as shown below.

@ Structure Typical Section - Segrment 1

l—— Generic Shape

Back Front

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface

Edge of deck | Distance at Distance at

Mame Load case | Measureto = dist. measured start end Frlcmt féce
orientation
from (ft) (ft)
3 |Railing & Post v | DC2 ~ | Back v | LeftEdge 0 0| Right
Railing & Post ~ | DCZ2 v~ | Back ~ | Right Edge 0 0| Left w

R — ” e, ‘..—, Wl Ve *,-J"‘““ P ).“,..r-‘ _____,_3
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In the Lane position tab, use the Compute button to create the lane positions.

-+

M Structure Typical Section - Segment 1 - O x
" i) « >
[E] #— Superstructure Definition Reference Line

i ==

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface

Travehway 1

Distance from left edge of | Distance from right edge of = Distance from left edge of | Distance from right edge of

eehvey travelway to superstructure = travelway to superstructure | travelway to superstructure  travelway to superstructure

number definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end [A) atend (B)
#) ) (Ft) )
> 1 14 14 14 14
LRFD fatigue

Lanes available to trucks:

OverrideTruck fraction:
Compute New Duplicate Delete

QK Apply Cancel

Click OK to apply the data and close the window.

Framing Plan Detail
Double click on Framing Plan Detail in the tree and enter the skew at each support in the Layout tab. In the case all

skews are zero.

o c e Fra Plan Deta
Number of spans: ’
4
Layout Interior diaphragms E
-
Sk i
| ew i
| Support (degrees) ’
> 1 0 {
2 0 4
.f
3 0
4 0 ;
5 0 /
:
Pl SIS
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Navigate to the Interior diaphragms tab and enter the diaphragm locations as shown below.

D Structure Framing Plan Details — O
Number of spans:
Layout Interior diaphragms
T .Start Dlaphr.agm Number | Length . End Dla.phragrn Diaphragm
nurmber distance spacing . s ) distance thlc!mess |0§d
(ft) (ft) (ft) (in) (kip)
> = 0 0 1 0 0 12 12,633
1 v 20.25 0 1 0 20.25 9 9475
1 v 20.25 21 1 21 41.25 9 9475
2 S 15.25 0 1 0 15.25 9 9475
2 E 15.25 23.75 2 47.5 62.75 9 9475
3 v 17.25 0 1 0 17.25 9 9475
3 £ 17.25 23.75 2 475 64.75 ] 9475
4 S 16 0 1 0 16 9 9475
4 v 16 21 1 21 37 9 9475
4 v 37 20.25 1 20.25 57.25 12 12633
New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.

Schematic - Structure Framing Plan Details

A schematic of the framing plan can be viewed like the typical section.

Framing Plan

Bk aae mE o o o
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Slab reinforcement

Double click on the Slab Reinforcement node in the BWS tree. Slab Reinforcement can be located within the
structure in several ways for multi-cell boxes. For this example, the reinforcement is defined from the supports and
Transverse Reference Lines. The user also has the option to locate rebar about the midspan. Enter Transverse

Reference Lines as shown below. Each reference line corresponds to a construction joint.

M Slab Reinforcement - O X

Type:  Multi Cell Box

Transverse reference lines Cells-top slab Cells-bottom slab QOverhangs

Input method

o Distance Percentage

Measured Distance Distance
Reference from along left | along right
line — edge deck  edge deck
P (f9) (fe
Tn 1 e 41.25 41.25
TC)2 2 ~ 15.25 15.25
TC)3 2 ~ 62.75 62.75
TC)4 3 e 17.25 17.25
TCI5 3 ~ 64.75 64,75
TCl6 4 ~ 16 16
BCN 1 ~ 40.25 40.25
BCJ2 2 ~ 16.25 16.25
BCJ3 2 e 61.75 61.75
BCJ4 3 ~ 18.25 18.25
BCJS 3 ~ 63.75 63.75
> BCIE 4 ~ 17 17
New Delete
oK Apply Cancel
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The data entry for the top slab is shown below.

& Slab Reinforcement

Type:  Multi Cell Box

Transverse reference lines | Cells-topslab  Cells-bottom slab  Overhangs
Nurmber )
cell Material i Direction d\is:tce L di:;:m Rty |- G e (Culi:rr M sp::irng f;'fi i.tjl;‘ FEur:;
point i) ) ) e Jf:; 528 fin) o ) (in) developed developed
> Cradew | Suppertl v | Right v o 4125 4125 5 255 v | 2125 Topofsiab 5 2 12
All Cells ~ | Grade 40 v | suppert1 | Right 0 2745 2745 5 3[s ~ | 1625 Botomofsib v JE T
All Cells | Grade 40 | Support2 v | Right | 15416667 AT.166667 | 6258333 5 255 | 2125 Topofslab v 2 12
Al Cells ~ | Grade 40 | support3 v | Right v | 17416667 AT.166667 | 6458333 5 255 | 2125 Topofsiab 5 2 12
Al Cells ~ | Grade 40 v | Suppertd v | Right v 18 0125 57.25 s 255 v | 2125 Topofsiab v 2 12
All Cells ~ | Grade 40 | suppertz “ |Right | -15833333| 30916667 | 15083334 1 5110 v | 2125| Tepof Sk - s 6
All Cells | Grade 40 © | Support3 v |Right | 17083333 34166667 | 17.083334 10 5011 v | 2125 TopofShab v s s
Al Cells ~ | Grade 40 | support4 | Right | -15083333| 30916667 | 1583333 i 5010 v | 2125 Topof Slab 5 s s
Al Cells ~ | Grade 40 v | Suppertl v | Right v o 2745 2745 4 2[11 v | 2125 Topefsiab v 5| 2125
All Cells ~ | Grade 40 ~ | e v | Right v 275 75 373 5 2510 ~ | 2125 Top of Slab - 2| 12
All Cells | Grade 40 v |1 v | Right v 375 75 375 5 2510 ~ | 2125 TopofSlab v 2 12
All Cells | Grade 40 ~ | T v | Right v 425 85 425 5 25 11 | 2125 TopofSlab v 2 12
Al Cells ~ | Grade 40 PRRCT v | Right v 125 85 425 s 2511 v | 2125 Top ofSlab v 2 12
All Cells ~ | Grade 40 ~ | s v | Right v 275 75 373 5 2510 ~ | 2125 Top of Slab - 2| 12
All Cells | Grade 40 v | 108 v | Right v 375 75 375 5 2510 ~ | 2125 TopofSlab v 2 12
New Duplicate Delete
oK Apply Cancel
The data entry for the bottom slab is shown below.
D Slab Reinforcement - O
Type:  Multi Cell Box
Transverse reference lines  Cells-topslab | Cell-bottom siab  Overhangs
Hurmber
can Mt I G e S0 g Mmber bastor B (SE Mewes 00 00 OD
point () (i (Ft) Sbas :;F; S (in) o () | (in) | developed developed
> Srade 40 ~ | supportl v | Right o 2745 2745 5 254 v | 15 Topofilab v 50 12 H
Al Cells ~ | Grade 40 v | Suppertl v | Right v o| aopsazaz avosaza 5 3lo v 15 BotomofSe v 2 3
All Cells ~ | Grade 40 | suppert1 | Right 425 31 3525 5 3[9 v | 15 Botomofsib v 1zl 3
All Cells | Grade 40 w | supportl v |Right ~ | 4DA16667 32016667 | 73333334 5 3[4 v 15 BotomofSb v 2 2
All Cells | Grade 40 ~ | Support2 | Right ~ | 16416667 45166667 | 6158333 5 3[10 v 15 BotomofSsb v 2 3
Al Cells ~ | Grade 40 | Support2 v | Right v 2125 355 56.75 5 3[10 v | 15 BotomofSsb v 2 3
Al Cells ~ | Grade 40 | Suppert V| Right v 083333 36166667 18083334 5 3[4 v 15 BotomofSe v 2 3
All Cells ~ | Grade 40 ~ | Support3 | Right v 18416667 45166667 | 63.583334 6 310 v 15| Bottom of Slab 12 3
All Cells | Grade 40 ~ | support3 v | Right 225 355 5875 5 3[10 v 15 BotomofSsb v 2 3
Al Cells ~ | Grade 40 | Support4 v | Right | -16083333| 32916667 | 16.83333 5 3[4 v 15 BotomofSsb v 2 3
Al Cells ~ | Grade 40 | Supportd | Right | 17166667 40083333 57.25 5 3lo v 15 BotomofSie v 2 3
All Cells ~ | Grade 40 v | support4 | Right = 31 53 5 3[9 v 15 Botomofsib v 1zl 3
All Cells | Grade 40 © | Supportl v | Right v o 2745 2745 1 2[11 v 15 BotomofSab v 5| 2125
Al Cells ~ | Grade 40 ~ | BOn « | Right v 2 4 2 ] 3[4 v 15 BotomofSsb v 2 3
Al Cells ~ | Grade 40 v | BCR v | Right v 2 4 2 5 3[4 v 15 BotomofSe v 2 3
All Cells ~ | Grade 40 ~ | B8O v | Rignt v 2 4 2 5 3[4 v | 15 Botomofsb v 1zl 3 .
New Duplicate Delete
oK Apply Cancel
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The data entry for the overhangs is shown below.

& Slab Reinforcement

Type:  Multi Cell Box

Transverse reference lines Cells-top slab

Qverhang Material

> | Both ~ | Grade 40 w
Both ~ | Grade 40 v
Both ~ | Grade 40 W
Bath ~ | Grade 40 ~
Bath ~ | Grade 40 w
Both ~ | Grade 40 v
Both ~ | Grade 40 ~
Bath ~ | Grade 40 ~

PP,

Cells-bottom slab | Overhangs

Reference S Length End | Number | Bar | 20 Measured 57 | e | g Ed

N e B IR A A - -
Support1 | Right [ 4125 4125 2|5 | 2125 Topof Slab v 9 3
Support1 | Right [ 2745 2745 25 ¥ 5.75 | Top of Slab s 15 3
Support 1~ | Right 41416667 30.916667 | 72.333334 3/ 10 ~ | 2125 Top of Slab v 8 3
Support2 % | Right 15416667 | 47.166667 | 62.583334 2|5 ~ | 2125 Top of Slab v 9 3
Support3 | Right | -17.083333 34.166667 | 17.083334 3|11 v | 2125| Top of Slab v 8 3
Support3 | Right 17418667 | 47.166667 | 64.583334 2|5 | 2125 Topof Slab s 9 3
Support4 | Right | -15.083333 30.916667 | 15.833334 3110 ~ | 2125 Top of Slab s 3 3
Support4 | Right 16 4125 57.25 2|5 ~ | 2125 Top of Slab v 9 3

P W U Y P e P Y SV

Click OK to apply the data and close the window.

Vertical Shear Reinforcement Definition

B B e

Create the following shear stirrups by double clicking the Vertical Shear Reinforcement Definitions and entering

the data shown.

T Shear Reinforcement Definition - Vertical - Od >
Mame: 5 Bars
P
Material: Grade 40 “
Bar size: 3 o
MNumber of legs: 2
] Inclination (alpha): 90 Degrees

Wertical

Shear

Reinforcement

Apply Cancel

Click OK to apply the data and close the window.
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Mame: 7 Bars

M Shear Reinforcement Definition - Vertical

Material: Grade 40
Bar size: 6 ~

MNumber of legs:

) Inclination (alpha): 43 Degrees
Vertical
Shear
Reinforcernent
| 0K | Apply

Cancel

Click OK to apply the data and close the window.
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Web Shear Reinforcement Ranges — WEB1
Open the WEB1 Shear Reinforcement Ranges window and select Input Reference Type to Centerline bearings.
Enter the data for Span 1 and repeat for Spans 2-4.

The stirrup ranges are created as follows.

#™ Web Shear Reinforcement Ranges - WERT - O et

Start Spacin
ot | Spacing |

Distance

Input reference type
Woids o Centerline bearings Linked with: None e

Span ranges

Span: 1 ~
Name dissttaa:ce Number of Spallcing Length disE:aice
(f) spaces (in) (ft) #)
> 0083333 1 0 0| 0083333
S Bars b 0.083333 1 10 08333333 09166663
S Bars e 0.916666 5 12 5 5.916666
5 Bars e 5.916665 5 15 6.25| 12166666
5 Bars ~ 12166666 5 18 75| 19.666666
5 Bars ~ 1 19.666666 1 18 15| 21.166666
S Bars ~ | 21166666 6 18 9| 30.166666
5 Bars ~ | 30166666 5 15 6.25 36416666
5 Bars ~ | 36416666 5 12 5 41416666
Z Bars e 40.75 2 6 1 A.75
Z Bars e 40.75 1 0 0 40.75
S Bars o 41416667 T 10| 58333333 | 47.2500003
S Bars e 47.25 12 8 8 55.25
Copy.. Stirrup wizard... New Duplicate Delete

oK Apply Cancel
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#™ Web Shear Reinforcement Ranges - WEET d
i Start Spacing
Distance
Input reference type
Woids 0 Centerline bearings Linked with: None e
Span ranges
Span: 2 w
Start . End
Name distance N':m:czr:f Sp;:‘;ng Letr;l:tg]th distance
(f : (fo)
» 5 Bars R Z 1 0 0 2
5 Bars e 2 9 6 45 6.5
S Bars b 6.5 8 8| 53333333 | 11.8333333
S Bars ~ 111833333 6 10 5 16.833333
Z Bars e 14.75 1 0 0 14.75
Z Bars e 14.75 2 6 1 15.75
5 Bars ~ 16833333 9 12 9| 25833333
S Bars ~ | 25833333 18 18 27| 52833333
S Bars ~ | 52833333 T 12 7| 59.833333
S Bars ~ | 59833233 8 10| 6.6666667 664999997
Z Bars e 62.25 2 6 1 63.25
Z Bars e 62.23 1 0 0 62.25
S Bars b 65.5 12 8 8 74.5
S Bars e 745 T 6 3.5 78
Copy i Stirrup wizard.. New Duplicate Delete
oK Apply Cancel
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#™ Web Shear Reinforcement Ranges - WEET

Start Spacing
e

' Distance

Input reference typ

=

Woids 0 Centerline bearings

Span ranges

Span: 3 w
Start
Name distance
(ft)
» | 5 Bars S 2
5 Bars e 2
5 Bars ~ 5.5
5 Bars s 13.5
Z Bars e 16.75
Z Bars e 16.75
5 Bars o 20166667
5 Bars ~ | 27.166667
5 Bars ~ | 39.166667
5 Bars w1 40.666667
5 Bars ~ | 54166667
5 Bars ~ | B3.166667
Z Bars ~ 64.25
£ Bars s 0425
5 Bars ~ | 68.166667
5 Bars e 735

Stirrup wizard...

MNumber of
spaces

Spacing
(in])

&

10
6
0

12

18

18

18

12

10
6
0
8
6

Linked with: Mone

Letr;l:t;]th disEtr;:ce
(i)
0 2
3.5 5.5
8 13.5

6.6666667 | 20.1666667

1 17.75
0 16.75
7| 27.166667

12| 39.166667
15  40.666667
135 54.166667

9| 63.166667
5| 68.166667
1 65.25
0 64.25
53333333 | 73.5000003
45 78

New

OK

Duplicate

Apply

Delete

Cancel
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#™ Web Shear Reinforcement Ranges - WEET

Start Spacing
e

' Distance

Input reference type

Woids 0 Centerline bearings Linked with: None

Span ranges

Span: 4 ~
Name dissttaa:ce Number of Spallcing Length disE:aice
(f) Spaces (im) (ft) )
» 5 Bars 4 Z 1 0 0 2
5 Bars 0 2 12 8 8 10
S Bars ~ 10 7 10| 58333333 | 158333333
Z Bars - 15.5 1 0 0 15.5
Z Bars - 15.5 2 6 1 16.5
S Bars ~ | 15833333 5 12 5| 20.833333
5 Bars ~ | 20833333 5 15 6.25| 27.083333
S Bars ~ | 27.083333 12 18 18| 45.083333
S Bars w1 43083333 5 15 6.25| 51.333333
S Bars ~ | 51333333 5 12 5| 56333333
S Bars ~ | 56333333 1 10| 0.8333333| 57.1666663
Stirrup wizard... New

OK

Duplicate

Apply

Delete

Cancel

Click OK to apply the data and close the window.
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Web Shear Reinforcement Ranges — WEB2

Double click on the Shear Reinforcement Ranges for WEB2 and enter the following data for Spans 1-4.

D Web Shear Reinforcement Ranges - WEB2

Start Spacin
i Start | Spacing |

Distance

Input reference type

Voids o Centerline bearings

Linked with: Mone

Span ranges

Span: 1 e
Name dl'ssiaa:ce Number of Spa.cing Length disEtr;ice
() Spaces (in) (ft) )
» | SBars W 0 1 9 0.75 Q.75
S Bars e 0 1 0 0 0
S Bars hd 0.75 7 10| 5.8333333| 6.5833333
5 Bars hd 6.583333 5 12 5| 11583333
S Bars ~ | 11.583333 12 18 18| 20.583333
5 Bars | 29.583333 2 15 25| 32083333
S Bars ~ | 32083333 7 12 7| 39.083333
5 Bars ~ | 39.083333 & 9 45| 43583333
Z Bars A 40.75 1 0 0 40.75
Z Bars hd 40.75 2 6 1 41.75
S Bars ~ | 43.583333 10 8| 6.6060607  50.2499997
S Bars hd 50.25 10 6 5 55.25
------- C opy‘ Stirrup wizard... Mew

QK

Duplicate

Apply

Delete

Cancel

Last Modified: 2/12/2024 28




MCB4 — RC MCB Integral with Pier Example

D Web Shear Reinforcement Ranges - WEB2

Start Spacin
i Start | Spacing |

Distance

Input reference type

Voids o Centerline bearings

Span ranges

Span: 2 w
_ Start
Name distance
(ft)
» 5 Bars = 2
S Bars e 2
S Bars - 12
Z Bars e 14.75
7 Bars - 14.75
S Bars ~ | 18.666667
S Bars o 22833334
S Bars ~ 1 31.833334
S Bars ~ | 3b6.833334
S Bars o 44333334
S Bars ] 40333334
S Bars o 54333334
S Bars ~ | 50333334
Z Bars e 62.25
Z Bars 4 62.25
S Bars e 68
------- C opy1 Stirrup wizard...

Number of
Spaces

20
10

Linked with: Mone

e
(ft)
0 0 2
6 10 12
8| 6.6066667 | 18.6666667
6 1 15.75
0 0 14.75
10| 4.1666667 | 228333337
12 9| 31.833334
15 5] 36833334
18 15 44333334
15 5] 49333334
12 5 54.333334
10 5 59.333334
8| 8.6066667 | 68.0000007
0 0 62.25
6 1 63.25
6 10 78

Mew

oK

Duplicate

Apply

Delete

Cancel
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D Web Shear Reinforcement Ranges - WEB2

Distance

Start Spacin
i Start | Spacing |

Input reference type

o Centerline bearings

Voids

Span ranges

Span: 3 w
Start
Name distance
(ft)
» 5 Bars = 2
S Bars e 2
S Bars - 12
Z Bars e 16.75
7 Bars - 16.75
S Bars ~ | 20.666667
S Bars ~ | 25.666667
S Bars ~ | 30.666667
S Bars ~ | 35.666667
S Bars o 43166667
S Bars ~ | 48166667
S Bars ~ | 57.166667
S Bars ~ | 61.333333
Z Bars e 64.25
Z Bars 4 64.25
S Bars e 68
------- C opy1 Stirrup wizard...

Number of
Spaces

20
13

[F=I

10

20

Spacing
(in)

(=T = R .- B = R = |

10
12
15
18
15
12

[= RN =T = T+ -

Linked with: Mone

End
distance
(ft)

0 &
10 12

Length
(ft)

8.6666667 | 206666667
1 17.75

16.75
25.666667
30.666667
35.666667
43.166667
48.166667

W | h b | &

57.160667
41666667 613333337
6.6666667 | 67.9999997

1 65.25
0 64.25
10 78

Mew

oK

Duplicate

Apply

Delete

Cancel
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D Web Shear Reinforcement Ranges - WEB2

Start Spacin
i Start | Spacing |

Distance

Input reference type

Voids

Span ranges

Span: 4 w
Name
» 5 Bars =
S Bars e
S Bars -
S Bars e
7 Bars -
Z Bars e
S Bars -
S Bars e
S Bars e
S Bars e
S Bars e
S Bars e
"""" Copy-r |

0 Centerline bearings

dl'ssiaa:ce Number of
() spaces

2 10

2 1

7 10
13.666667

15.5 1

15.5 2

18.166667 7

25166667 2

27.666667 12

45.666667 5

50.666667 7

56.5 1

Stirrup wizard...

Linked with: Mone W
e
(ft)

6 5 7
0 0 Z
8 6.6666667  13.6666667
9 45| 18166667
0 0 15.5
6 1 16.5
12 7| 25.166667
15 25| 27.666667
18 18|  45.660667
12 5| 50.666667
10| 58333333 56.5000003
9 0.75 57.25

Mew Duplicate

oK Apply

Delete

Cancel

Once the shear reinforcement for WEB1 and WEB2 are entered, WEB3 though WEBS5 can be linked to them since

WEBS is identical to WEB1 and WEB3 and WEB4 are identical to WEB?2.
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To link WEB3 with WEB2, open the Web Shear Reinforcement Ranges window and select WEB2 from the

dropdown menu. The ranges will then populate the window. Click OK to accept and close. Repeat this process for the
remaining webs.

M Web Shear Reinforcement Ranges - WEE3

5

Start Spacin|
B g

Distance

Input reference type

_//—

Voids o Centerline bearings Linked with: None
None
Span ranges wesd

Span: 1 v
WEB2
[
Start End
Name distance LmrEe | Sxzeiy l=reg s distance
spaces (in) (ft)
(ft) (ft)
_—

™ Web Shear Reinforcement Ranges - WEB4

<

Starl | Spacin
pacing

Distance

Input reference type

© voids

Centerline bearings

Linked with: None

None
Span ranges WEB1
Span: 1 o 'WEB2
Start WEBS
Name distance Nl;m:;rsd Sp(ai;] 9 Le{"gm e
it P g
M Web Shear Reinforcement Ranges - WEBS
|
< i |
Start Spacing
Distance
Input reference type
Linked with: WEB1
None
Span ranges WEB1
Span: 1 v WEB2
Start R End
Ter
e Num macing e ath Aictance
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Bridge Alternatives

Bridge alternative

Double click the BRIDGE ALTERNATIVES folder and enter in the information shown below.

M Bridge Alternative

Reference line length:

0 Start bearing

Starting station:

Bearing:

Bridge alignment

Superstructure
wizard...

Horizontal curvature

Alternative name: AS-BUILT
Description Substructures
Description:

Global positioning

274.5 ft Distance: 0
End bearing Offset: 0
ft Elevation:
N 90~ 0" 0.00" E
Culvert wizard...
oK Apply

O

Cancel

et
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In the Substructures tab, define substructure locations as shown below.

{M Bridge Alternative

Alternative name:  AS-BUILT

Description Substructures

Substructure = Station  Offset

unitname | {f) | {f) Unit type
» | Abut1 0 0| Abutment ~
Bent 2 57.23 0| Pier -
Bent 3 137.25 0| Pier -
Bent4 217.25 0| Pier -
Abut 5 2745 0| Abutment

‘\-‘l"‘\.q_.- ‘\. \ L

Click OK to apply the data and close the window.

Superstructures

Double click on the SUPERSTRUCTURES folder and enter the name AS-BUILT. Move to the Substructures tab
and assign substructures at each support.

4 Superstructure X
Superstructure name:  AS-BUILT 4
Description Alternatives Vehicle path Engine Substructures 4
Select the substructure supports: /
Substructure
Support T (
2 Bent 2 -
3 Bent 3 e ’
4 Bentd 5
5 Abuts v /
-
3
| ot f"'.""—"""" , . 1_’ I S I

Click OK to apply the data and close the window.
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Superstructure Alternative

Double click on the SUPERSTRUCTURE ALTERNATIVES folder. Enter the name AS-BUILT and select AS-
BUILT Spans 1-4 from the dropdown box.

D Superstructure Alternative — O ot
Alternative name: AS-BUILT

Description:

Superstructure definition: | AS-BUILT Spans 1-4 e

Superstructure type: Mula Cell Box

MNumber of cells:

Span Le{r;gﬂ'n
1 57.25
2 &0
3 &0
4 57.25

oK Apply Cancel

Click OK to apply the data and close the window.
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Pier Data Entry
Pier

Now open the Bent 2 Pier window, enter the data for the finished groundline and the soil density. This example
assumes that the finished ground elevation is the same for each pier.

| D Pier — a0 bd
Pier name:

Description Stream flow

Pier skew angle

Description:

Finished greundline elevation: 335 ft
Soil density: 012 kecf

Superstructure longitudinal direction

Pier location relative to bridge alternative

Station: Offset:

Computed pier location relative to structure Computed pier coordinates

Station: X:

Offset: Y:

Existing = Current = Pier alternative name = Description
0K Apply Cancel

Click OK to apply the data and close the window.
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New Pier Alternative
Now create a solid shaft pier alternative. Double click on the Bent 2 PIER ALTERNATIVE and select Solid Shaft

Pier and click Next.

Frame Fier Solid Shaft Pier W all Pier Pile Bent Pier

Mext = Cancel
Enter the values shown and click Finish.
£ New Pier Alternative >
Type:
Mame: Bent 2
Description:
Units: U5 Customary e

Finish Cancel
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Pier Alternative — Bent 2

No data needs to be changed on the resulting Pier Alternative window so click OK to close it.

D Pier Alternative - Bent 2 —

Name: Bent 2 Type: RC SolidShaft Pier

Description Stiffness Reports

Description: Units: US Customary ~

LRFD substructure design settings

Preliminary mode

Default design settings:

QOverride default

Design settings:

Final mede

Default design settings:  Final Design Setting (US
Override default

Design settings:!

Advanced DLA..,
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Pier Geometry — Bent 2 — Bent 2

Double click on Geometry under Bent 2 in the tree. Enter the data shown below.

% Pier Geometry -

m
m
(=]
m

| Superstructure

Distance frem left end of cap te :Re{erence Line

superstructure reference line
|
I I

il |

“-.._‘_‘_\_‘_‘-‘_ _,_,-—"""..'
f15.0000
A
W
o Elevation View

Distance from left end of cap to

. 15 ft
superstructure reference line: _—
Distance from left end of cap to 15 &
centerline of column:

Dist fi terli f
istance from centerline o 15 &

column to right end of cap:

OK

Click OK to apply the data and close the window.
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Cap Properties — Bent 2 — Bent 2

Open the Cap window and verify the correct cap concrete material is selected.

% Cap Properties - Bent 2 - Bent 2 - O X

Description Additional loads

Cap type: Beam S Cap top configuration:  Sloped Cap material: 3 ksi w
Exposure factor
CL bearing Angle between CL Bearing seat
Member station member and CL support = elevation
(ft) (Degrees) (i)
] M1 57.25 a0 0

Click OK to apply the data and close the window.

Cap Geometry — Bent 2 —Bent 2

Open the Cap Geometry window and enter the following data for the pier cap geometry.

M Cap Geometry - Bent 2 - Bent 2 - O X
:‘Superstructure
\Reference Line
]
Ahead Span :
i
e i .| |CapWdth
i
T H
t Back Span Plan View
L
STA. AHEAD
Cap Length
Left Elevation F | Right Elevation
L — g 1)
v \ /
o Elevation View
[ Cap width: 5.5 ft ] i e eiOn
- . Cantilever Elevation [#t)
Cap length: 20 ft Location type (Ft)
o1 D2 D3
> Stepped & Sloped
Right Stepped & Sloped
---------- OK1 Apply Cancel

Click OK to apply the data and close the window.
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Cap Reinforcement — Bent 2 — Bent 2

Open the Cap Reinforcement window to enter the flexural and shear reinforcement. A section taken at mid-cap is

shown below (Note that the section and elevation view are CADD drawings and were not generated by BrDR).

i
o | . 19 - #11 BARS ~
o

L:n Y D & 0@ iO=0ORE () © 0 O O O 0 O 0 G

T 7 - #11 BENT BARS

N e .

Y o) o o Q
B 4 - #11 BARS
I -
s . - @~ ®) BARS — =
&
I o) o o lo
54 -G"

Pier cap elevations shown below with bent M Bar locations.

SYMMETRICAL ABOUT €

A

5 -0"

83“

41,

2., 1667T"

18.17"

7.5833° J
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SYMMETRICAL ABOUT € —=

I
I
R i
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I s
.-
| *
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|
Y
[
I
i
I
.
I
I
2.1667" 5.5833 i
i
i

SYMMETRICAL ABOUT ﬂ.‘_—"‘l

I
9 !
I I
| i
I e
P
=
12° |
!
I =
(-
i
i
i
;
2. 1667 3.5833 i
|
i
SYMMETRICAL ABOUT Q—'——:
i
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—
| ~
2
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!
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|
i
i
i
i
|
i
i
|
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Cap Reinforcement — Bent 2 — Bent 2

Based on the section and elevations above, enter the data shown below.

My Cop Reinforce
|
| Flexural Shear
Longitudinal skin
Bar size: 2 “  Barspacing: in  Bar material Grade 40 ~ Stirrup clear cover: 2 in
Primary flexural
| Reinforcement input method
o Simplified Advanced Reinforcement follows cap profile
i
er Mosse dronee Borse Nomber Mt | dotace longi | dimance | "o0kal | Hookat | Dawloped Deveopes
(in) (ft) (ft) (ft)
> 1 | Top v 1083 11~ 19| Graded0 - | 21667 | 2566666 27.83336
2 | Tep ~ 25511 v 4 Graded0 -~ | 21667 2566666 27.83336
3 | Bottom 28311 v 4 Graded0 | 21667 2566666 27.83336
4 | Bottom 28311 v 2| Gradedd ~ | 21667 7.5833 975
5 | Bottom 28311 v 2| Grade40 13 4 17
6 | Bottom 28311 v 2| Grade40 2025| 75833 27.8333
7 | Bottom 28311 v 2| Graded0 -~ | 21667 55833 775
8 | Bottom ~ | 4183 11 ~ 2| Gradedd n 3 19
9 | Bottom 28311~ 2| Grade40 2225 55833 27.8333
10 | Bottom ™ 283| 11 v 2|Grade40 ~ | 21667 3.5833 575
11 | Bottom 418311 v~ 2| Graded0 9 12 21
12 | Bottom 28311~ 2| Grade40 2425 35833 27.8333
13 | Bottom a1 v 1|Grade40 6 19 25
New Duplicate Delete
oK Apply Cancel

Navigate to the Shear tab. The assumed shear reinforcement spacing is shown below. Enter the data as shown

below.
£
Flexural Shear
7 4
Bar size I\‘Lll;rlr;::r Material Measure from Direction difs::at;:tce ::_:;::i; Sp(ai:'i]ng Le(rf\tg)ﬂ'l dis?:Et;:ce «
5 0w 4|Grade 40 -~ | LeftEdgeof Cap | Right 2.8333 13| 49808 530958667 82291667 (
5 v 4|Grade 40 - | LeftEdgeof Cap | Right 28333 1 0 0 2.8333 1
5 v 4| Graded0 - | LeftEdgeof Cap * | Right 01458 1 0 0 01458 (
5 v 4|Graded40 -~ | LeftEdgeof Cap | Right 01458 13| 49808 53058667 145416667 {
5 v 4|Graded40 -~ | LeftEdgeofCap | Right ~ | 154583 1 0 0 15.4583 E
5 v 4|Graded40 ~ | LeftkdgeofCap | Right ~ | 134383 13| 49808 | 53958667 20.8541667 1(
5 v 4|Graded0 ~ | LeftEdgeofCap ~ | Right ~ | 217708 1 0 0 21.7708 P
5 v 4|Graded40 ~ | LeftEdgeofCap ~ | Right ~ | 21.7708 13| 49808 53958667 27.1666667 ;
L

i

. — -_Ju-_h_.-n-_.u.n.- o e SR o Y ‘,_____, o f NN

Click OK to apply the data and close the window.
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Column Components — Bent 2 — Bent 2 — Column1

Open the Columnl Components window and select the following concrete material.

4 Column Compenents - Bent 2 - Bent 2 - Column — O *

- ~~
Mumber of cross-section segments for column: 1 ]

Segment Material Segment vary Cross-section type
Segment 1
> 1 3 ksi ~ | None ~ Round hd
Segment 2
2 I ot it o ™™ f —— g | e P |

Click OK to apply the data and close the window.

Column Geometry — Column1

Open the Columnl Geometry window and enter the following data. The maximum shaft height of 27°-0” is used for

all piers.

| @ Column Geometry - Column1 =
Pier Transverse Axis
Column Transverse Axis

| ——

| 1

| Pier Longitudinal Axis / ! \

Column Longitudinal Axis . P D |
| : 1
| 1
~—
| D1
|
T

i | T STA. AHEAD Plan View
- L

Dimension
Segment Elevation ()
Segment = Cross-section type Location )
D1 D2 D3 04 D5 D&
> - MNone Round Top 359.86 5.5
Bottom 332.96 55
oK Apply Cancel

Click OK to apply the data and close the window.
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The pier is now sufficiently defined to be considered in the superstructure analysis. The column will be considered
fixed at the base of the column. This percent fixity can be adjusted on the Pier Model Settings window if desired.
The FE model created during the superstructure analysis will include an element modeling the column length and
stiffness. For this example, the reinforcement and foundations will be entered.

Generate Pattern Wizard

Open the Reinforcement Definitions window to enter the flexural reinforcement pattern. Click the Generate
pattern button and enter the following input.

&M Generate Pattern Wizard X
Pattern name: a Bundle type Bar size: 10 -~

Column segment: 1 - o Single Material: Grade 40 e

Segment cross section: Round 2 Parallel Clear cover: 3 in

2 Perpendicular

3 Bar

Number of bars: 30
Top / bottom: HmBer ars | 2

Overall trans. width:

Overall long. width:

.........................

0K Cancel

.........................

Click OK and all rebar locations will be generated.
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Column Reinforcement — Bent 2 — Bent 2

#04 Column Reinforcemnent - - Bent 2

T i
I TSta Ahead
L

Generate pattern

- Bent2

Mame: P1
Bundle bars

3 |10 ~
4 110 ~
5 (10
6 |10 ~
7110 ~
8 |10 ~
9 |10 ~
0|10
1|10 ~
12 10 ~
13 |10
1410 ~
15|10 ~
16 | 10 ~
17 |10 ~

18 |10 ~

20 |10 ~
21 |10
22 110 ~
23 |10 ~
24 110 ~
25 |10 ~
26 |10
27 |10 ~
28 |10 ~

20 |10 ~

Material

Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40
Grade 40

Grade 40

X

(i)
29.365
287233043
26.8262624
23.756784
19.6490203
14.6825
9.074284
3.06894783
-3.0694783
-0.074284
-14.6825
-19.6490203
-23.756784
-26.8262624
-28.7233043
-29.365
-28.7233043
-26.8262624
-23.756784
-19.6490203
-14.6825
-9.074284
-3.0694783
30694783
9.074284
14.6825
19.6490203
23.756784

26.8262624

Y

(in)
0
-6,1053268
-11.9438215
-17.2603139
-21.8224478
-25.430836
-27.9277746
-20.2041355
-28.2041355
-27.9277746
-25.430836
-21.8224478
-17.2603139
-11.9438215
-6,1033268
0
6.1053268
119438215
17.2603139
21.8224478
25430838
279277746
292041355
202041355
279277746
25430838
21.8224478
17.2603139

119438215

- O
New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.
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Column Reinforcement — Columnl — Bent 2 — Bent 2

Open the Columnl Reinforcement window and enter the flexural and shear reinforcement as shown.

% Column Reinforcement - Columnl - Bent 2 - Bent 2 — O >

Flexural Shear

Start Straight End
Set distance = length | distance Pattern
(ft) (ft) (ft)

I 0 27 27| P1 (]

Hook at = Hookat | Developed Developed | Follows
start end at start at end profile

% Column Reinforcement - Celumn - Bent 2 - Bent 2 — O *

Flexural Shear

Shear reinforcement type

o Ties Spirals Spirals designed as ties
Trans. Long. Start - End
Barsize number | number Material distance h:umber SPF_CI}HQ LE{:gm distance
oflegs  of legs (ft) of spaces H (ft)
v 5 v 2 2| Grade 40 -~ 0 27 12 27 27

s ,._“.I--J._,J-L.ﬂ__‘_,,_,__)’“‘.._f})

Click OK to apply the data and close the window.

Last Modified: 2/12/2024 47



MCB4 — RC MCB Integral with Pier Example

Foundation Alternatives

New Foundation Alternative Wizard

Open the Foundation Alternatives window, highlight the Pile Footing option, and click Next.

&% MNew Foundation Alternative Wizard

Spresd Footing File Footing

Single Drilled Shaft

Enter the data shown below and click Finish.

J- . _\j-_‘ i el I S W Ry

A T

M MNew Foundation Alternative Wizard

Type:

Name: Bent 2 Footing
Description:

Units: US Customary
Footing width: 13.5 ft
Footing length: 13.5 ft

Footing material: 3 ksi

Piles
Pile material: Steel Pile w
Pile type: Rolled H Shape o
Pile pattern: 4 7 Across
4 7 Down
Pile embedment depth: 1 ft
Bottom of pile elevation: 290,71 ft
Point of fixity elevation:  318.71 ft

St
Footing thickness: 4,25

et
Pile edge distance: 1.5 ft
Steel shape: 10BP42
Steel material: After 1963
Factored comp. resistance: 111 kip
Factored tension resistance: 44 kip

< Back Finish Cancel

_________________________

Help
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Foundation Properties — Bent 2 — Bent 2 — Column1

Click the Soil tab and enter the Factored bearing resistance.

M Foundation Properties-Bent 2-Bent 2-Colurnn = O X

MName: Bent 2 Footing Foundation type:  Pile Foundation
Description Additional Loads Soil Piles

Subsurface type

QO soil | Rock

Factored bearing resistance: 15 ksf

,'J-\,_._IM_J-.MJ _r‘*"v“._.l’ )..}r,J«LJ\)_‘_"——--——-~

Navigate to the Piles tab and enter the following data.

™ Foundation Properties-Bent 2-Bent 2-Column - O x
Name: Bent 2 Footing Foundation type: Pile Foundation
Description Additional Loads Soil Piles

Pile layout wizard... Pile type: Rolled H Shape
Pile embedment depth: 1 ft
Point of fixity elevation: 318.71 ft

Cuullz‘lzzlates ) Batter T . Pile Downdrag Factored | Factored

Ko U e wew | SRS ot o, e e TS om s

(ft) (kip) X
[N horizantal &) (kip) (kip)

> Pilel | -525| -5.25| 10BP42 ~ | After 1963  ~ | Transverse  ~ | -L ~ 6 299.71 | Bearing 100 0 m 44

Pile2 | -175| -5.25[10BP42 - | After 1963  ~ | Transverse | None 299.71 | Bearing 100 0 m 44

Pile3 175| -5.25| 10BP42  ~ | After 1963~ | Transverse | None 299.71 | Bearing 100 0 m 44

Pile4 5.25| -5.25| 10BP42 -~ | After 1963~ | Transverse | +L ~ 6 299.71 | Bearing 100 0 m 44

Pile5 | -5.25| -175| 10BP42 ~ | After 1963  ~ | Transverse ~ ~ | -L ~ 6 299.71 | Bearing 100 0 m 44

Pile6 | -175| -175| 10BP42  ~ | After 1963  ~ | Transverse ~ ~ | None 299.71 | Bearing 100 0 m 44

Pile7 175| -175| 10BP42  ~ | After 1963~ | Transverse | None 299.71 | Bearing 100 0 m 44

Pile8 525 -175| 10BP42  ~ | After 1963 | Transverse  ~ | +L ~ 6 299.71 | Bearing 100 0 m 44

Pile9 | -525| 175 10BP42 ~ | After 1963  ~ | Transverse =~ | -L ~ 6 299.71 | Bearing 100 0 m 44

Pile10 | -175| 175 10BP42 ~ | After 1963  ~ | Transverse  ~ | None 299.71 | Bearing 100 0 m 44

Pile11 | 175 175 10BP42 ~ | After 1963  ~ | Transverse  ~ | None 299.71 | Bearing 100 0 m 44

Pile12 | 525| 175|10BP42 ~ | After 1963  ~ | Transverse  ~ | +L ~ 6 299.71 | Bearing 100 0 m 44

Pile13 | -5.25| 525 10BP42 ~ | After 1963  ~ | Transverse  ~ | -L ~ 6 299.71 | Bearing 100 0 m 44

Pilel4 | -175| 525 10BP42 ~ | After 1963  ~ | Transverse  ~ | None 299.71 | Bearing 100 0 m 44

Pile15 | 175 525 10BP42 ~ | After 1963  ~ | Transverse  ~ | None 299.71 | Bearing 100 0 m 44

Pile16 | 5.25| 525 10BP42 ~ | After 1963  ~ | Transverse  ~ | +L ~ 6 299.71 | Bearing 100 0 m 44

Duplicate Delete
oK Apply Cancel

Click OK to apply the data and close the window.
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Foundation geometry — Bent 2 Footing

Open the Foundations Alternatives Geometry. Verify the dimensions.

1

Location

| Tep

Bottom

% Foundation Geometry - Bent 2 Footing

Pier Transverse Axis
Column Transverse Axis

Pier Longitudinal Axis
Column Longitudinal Axis

FEi=sL ==
|
1
| ’ l
| D1 |
T STA. AHEAD
Dimension
Elevation {#)
()
1 D2
332.96 135 13.5
32871 135 135

Plan View

D2

Cancel

Click OK to apply the data and close the window.
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Foundation Reinforcement — Bent 2 — Bent 2 — Column1 — Bent 2 Footing

Open the Foundation Alternatives Reinforcement window and enter the data as shown below.

& Foundation Reinforcement -Bent 2 2 nnl-Bent2F ng — O
Direction of topmost rebar: Longitudina Top bar clear cover: 4 in Endcover 2 in
Direction of bottommast rebar: Longitudina Bottom bar clear cover: 14 in Material: Grade 40 W
Top longitudinal reinforcement Tep transverse reinforcement
Bar size: 5 e Number: 14 Bar size: 5 ~ Number: 14
Hooked Hooked
Fully developed Fully developed
Bottom longitudinal reinforcement Bottom tranverse reinforcement
Bar size: 9 e Number: 27 Bar size: 9 ~ Number: 27
Hooked Hooked
Fully developed Fully developed
OK Apply Cancel

Click OK to apply the data and close the window.

The input for Bent 2 is complete.
3D Schematic — Pier Alternative

With pier alternative — Bent 2 selected, click on the 3D Schematic button from the SUBSTRUCTURE DESIGN
ribbon (or right click and select 3D Schematic)

Workspace £ X

Bridge Compaonents

= (@ MCE4

- W Components

- @ Diaphragm Definitions

[ Lateral Bracing Definitions

- MFFLRFD Multiple Presence Factors
-~ EC Enviranmental Conditions

OF Design Parameters
- (3 SUPERSTRUCTURE DEFINITIONS
B = AS-BUILT Spans 1-4
- [ BRIDGE ALTERNATIVES
™ AS-BUILT (E) (C)
-- 7 SUPERSTRUCTURES
=

= 1 Stiffness Analysis
3 PIERS

T" TT Bent 2

B+ (3 PIER ALTERNATIVES
#- TTBent2 (B) (C)

Expand Eranch

Collapse Branch

Open
Copy
Delete

Generate Model

3D Schematic |
Validate

View Summary Report
View Detailed Report

General Preferences

B peERvxol| o

Close Bridge Workspace

Last Modified: 2/12/2024 51



MCB4 — RC MCB Integral with Pier Example

o | Bridge Workspace - MCB4 ANALYSIS SUBSTRUCTURE REPORTS
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE DESIGN REPORTING
B
Lo » Oy
& b2
Preliminary Generate Engines
A Model Qutputs
Analysis Results

3D Schematic

;Et’ﬂ:k:@)au"ear w

\I
\.
\I
\I

"x.Staticn Ahead
~, .
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Copy pier alternative

Bent 4 is identical to Bent 2. Therefore, a copy of Bent 2 can be created for Bent 4. Right click on the Bent 2 Pier
Alternative and select Copy.

Workspace e

Eridge Components

= M MCB4
- [ Companants
- [ Diaphragm Definitions
2 Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
EC Environmental Conditions

- OF Design Parameters
= ) SUPERSTRUCTURE DEFINITIONS
#- W AS-BUILT Spans 1-4
=- [ BRIDGE ALTERMATIVES

= M AS-BUILT {E) ()
- [ SUPERSTRUCTURES
=t Stiffness Analysis
- |53 PIERS

- TT Bent 2

2 (5 PIER ALTERNATIVES
#- TT Bent 2 (E) (C)

Expand Branch

Collapse Branch
WVES

Cpen

Copy |,
Delete b

Generate Model

3D Schematic
Validate

View Summary Report

View Detailed Report

(zeneral Preferences

B & oeby vl o8

Close Bridge Workspace
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Expand Bent 4, right click on the Pier Alternative and select Paste. Change the name from Bent 2 to Bent 4. The
input for Bent 4 is now complete.

5 £3 BRIDGE ALTERNATIVES
= ¢ AS-BUILT (E) (T)

- [EF SUPERSTRUCTURES
o Stiffness Analysis
- &3 PIERS

= TT Bent 2

= [ PIER ALTERNATIVES
& TT Bent 2 (E) (C)

~ TT Bent 3

= TT Bent4
----- [ PIER ALTERMATIVES

| Mew
IEl Paste P
@ View Sumwrr'a'y Report
[al View Detailed Report

i
i2% (General Preferences

Close Bridge Workspace
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Follow the same procedure for Bent 3. However, additional input will need to be modified as shown below.

Pile Layout

Foundation Properties — Bent 3 - Bent 3 — Column1

@ Foundation Properties-Bent 3-Bent 3-Colurmn

Name: Bent 3 Footing

Description

Pile layout wizard...

Pile
name

> | Pilel
Pile2
Pile3
Pile4
Pile3
Pilet
PileT
Pile&
Pile®
Pile10
Pile11
Pile12
Pile13
Pile14
Pile15
Pile16
Pile17
Pil=18
Pile19

Pile20

Click OK to apply the data and close the window.

Additional Loads Soil

Local
Coordinates
L T
) ()
-T| -5.25
-35| -5.25
0| -5.25
35 -525
7| -5.25
-7| -1.75
-35| -1.75
0| -1.75
35 -175
7| 175
-7 175
-3.5| 173
0| 175
35 175
7| 175
-7| 525
-3.5| 525
0| 525
35 525
7| 525

Pile type:

Foundation type:

Piles

Pile embedment depth:

Point of fixity elevation:

Shape

10BP42  ~

10BP42 -~

10BP42 -

10BP42  ~

10BP42 -~

10BP42  ~

10BP42 -~

108P42  ~

10BP42  ~

10BP42 -

10BP42  ~

10BP42 -~

108P42  ~

10BP42 -~

10BP42 -

108P42  ~

10BP42 -~

108P42  ~

10BP42 -~

10BP42 -

Last Modified: 2/12/2024

Material

After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963
After 1963

After 1963

Rolled H Shape
1 ft

3187 ft

Strong axis
direction

~ | Transverse
~ | Transverse

~ | Transverse

<

Transverse

~ | Transverse

<

Transverse
~ | Transverse
~ | Transverse
~ | Transverse

~ | Transverse

<

Transverse

~ | Transverse

<

Transverse
~ | Transverse
~ | Transverse
~ | Transverse
~ | Transverse
~ | Transverse
~ | Transverse

~ | Transverse

Pile Foundation

None

None

Nene

<L

None

None

-L+T

<L

None
None
None

<L

None
None
None

<L

Batter
Vertical to
1
horizontal
w 5
e
~
W
~ 6
w 5
e
~
v [}
~ 6
w 5
w
~
e
~ 6
v ]
w
~
e
~ 6
55

Bottom
elevation

(ft)

290.71
299.71
299.71
280.71
299.71
290.71
299.71
299.71
280.71
299.71
290.71
299.71
299.71
299.71
299.71
290.71
299.71
299.71
299.71

299.71

Resistance
Type

Bearing
Bearing v
Bearing
Bearing v
Bearing
Bearing
Bearing v
Bearing
Bearing v
Bearing
Bearing
Bearing
Bearing
Bearing v
Bearing
Bearing v
Bearing
Bearing
Bearing v

Bearing

Pile
head
fixity

(%)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100

Downdrag
force

(kip)

0K

Factored = Factored

comp.

tension

resistance | resistance

(kip)
111
11
11
11
11
111
11
11
11
11
111
11
11
11
11
111
11
11
11

m

Duplicate

Apply

(kip)

£ E £ & B B E K& &£ &£ B K& £ &£ £ £ £ £

Delete

Cancel
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Foundation Geometry — Bent 3 Footing

Open the Foundation Geometry window and enter the data as shown below.

Click OK to apply the data and close the window.
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M Foundation Geometry - Bent 3 Footing j
Pier Transverse Axis ‘!
Column Transverse Axis }
y —
. {
Pier Longitudinal Axis ' o
Column Longitudinal Axis I
e - | D2
i {
I }
: .3 4
L : |
' D1 ”
T «
T STA. AHEAD Plan View 4
| L P
-
Dimension
Location £ et (ft) (
(ft)
D1 D2 5
e T T €
Bottom 32871 17 135 ‘
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Foundation Reinforcement — Bent 3 — Bent 3 — Column1 — Bent 3 Footing

Open the Foundation Reinforcement window and enter data as shown below.

% Foundation Reinforcernent -Bent 3 - Bent 3 - Columni - Bent 3 Footing - x
Direction of topmost rebar: Longitudina Top bar clear cover: 4 in End cover: 2 in
Direction of bottommost rebar:  Longitudina -~ Bottom bar clear cover: 14 in Material: Grade 40 e
Top longitudinal reinforcement Top transverse reinforcement
Bar size: 5 v Number: 14 Bar size: 5 v Number: 17
Hooked Hooked
Fully developed Fully developed
Bottom longitudinal reinforcement Bottom tranverse reinforcement
Bar size: 10 v Mumber: 27 Ear size: 10 ~ MNumber: 34
Hooked Hooked
Fully developed
oK Apply Cancel

Click OK to apply the data and close the window.
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Analysis and Results

The structure is ready for analysis. Note that a design review of substructures for integral box girders cannot be

performed at this time.

LRFR Analysis
To perform an LRFR analysis of the superstructure — AS-BUILT Spans 1-4, click on the Analysis Settings button
from the Analysis group of the DESIGN/RATE ribbon.

e | Bridge Workspace - MCB4 ANALYSIS REBORTS ? — O X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

o | =] N
s | (i O 3 E!,

Analysis [Analyze Analysis | Tabular Engine Results Save
Settings Events | Results Qutputs Graph Results

Analysis Results

Click on the Open template button in the Analysis Settings window and select the LRFR Design Load Rating

and click Open.
™ Open Template *
Templates Description Analysis Owner Public / Private
HL 93 Design Review HL 93 Design Review LRFD Public
HS 20 LFR Rating HS 20 LFR Rating LFR Public
> | LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating LRFR Public

Delete Cancel
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The Analysis Settings window is updated as shown below.

£ Analysis Settings

Design review o Rating

Analysis type: Line Girder

Wehicles Qutput Engine Description

Traffic direction: EBoth directions

Vehicle selection

B-Vehicles
E-Standard
~EV2
EV3
~H 13-44
~H 20-44
HL-93 (5I)
~HL-83 (US)
~HS 15-44
~HS 20 {Sl)
HS 20-44
Lane-Type Legal Load
~LRFD Fatigue Truck (SI)
~LRFD Fatigue Truck (US)
NRL
~5U4
~5U5
~SU6
su7
~Type 3
~Type 3-3
Type 352
=H-Agency
- LRFD Fatigue Truck (US)~1
User defined
- Temporary

Reset Clear Open template

Rating method:

LRFR w

Apply preference setting: None o

Add to

Remove from

<<

Save template

Refresh Temporary vehicles Advanced

Wehicle summary

= Rating vehicles
E-LRFR
-Design load rating
Inventory
'-HL-93 (US)
-Operating
'HL-93 (US)
-Fatigue
" LRFD Fatigue Truck (US)
-Legal load rating
Routine
Specialized hauling
-~ Permit load rating

QK Apply

Cancel

Click OK to apply the settings and close the window.

To run the analysis, with the superstructure — AS-BUILT Spans 1-4 selected, click on the Analyze button from the

Analysis group of the DESIGN/RATE ribbon.

BRIDGE WORKSPACE

=
& ||8=
Analyze

Analysis | Tabular
Events | Results

Bridge Werkspace - MCB4

WORKSPACE TOOLS

*
2=
Analysis
Settings

S

Results

Analysis

Workspace

Bridge  Components

VIEW

ANALYSIS REPORTS

DESIGN/RATE REPORTING

B

7
PSS

Engine Results Save
Outputs Graph Results

&K Schematic 57

B @ MCB4
B (3 Components
- uku Railing & Post
T 108P42
LEED 2010 AASHTO LRFD Specificatians
W Final Design Setting (US)
T 3ksi
@ Grade 40
- T After 1963
[ Diaphragm Definitions
[ Lateral Bracing Definitions
HPF LRFD Multiple Presence Factors
£¢ Environmental Canditions
oF Design Parameters
(£ SUPERSTRUCTURE DEFINITIONS
v AS-BUILT Spans 1-4
= 3 BRIDGE ALTERNATIVES
& M AS-BUILT () (€)
[ SUPERSTRUCTURES
| Stiffness Analysis
7 PIERS

T
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Tabular Results

Once the analysis is complete, results can be viewed by clicking on the Tabular Results button from the Results
group of the DESIGN/RATE ribbon.

e | Bridge Workspace - MCB4 ANALYSIS REPORTS ? - o X
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
¥ i 25 | s X H
8= = »
= &= = »>~ Lo
Analysis Analyze Analysis| Tabular |Specification Engine Results  Save
Settings Events | Results |Check Detail Outputs Graph Results
Analysis Results
Superstructure LRFR ratings for full box unit are shown below.
4 Analysis Results - AS-BUILT Spans 1-4 - [m] X
=1
(t=—1]
Print
Print
Repart type: Lane/Impact loading type Display Format
Rating Results Summary O s requested Detailed Single rating level per row .
B Live Load Rating | Load Rating - Location | Location Element B
Live Load Type Rating Method |~/ - (o) | Rating Factor | = B o e T Limit State Impact Lane
HL-93 (US) Truck + Lane LRFR | Inventory 7371 2048 23442 | 4-(300) | AS-BUILTSpans1-4 | STRENGTH-I Cancrete Flexure | As Requested | As Requested
HL-93 (US) Truck + Lane LRFR | Operating 95.55 2654 23442 | 4-(30.0) | AS-BUILTSpans1-4 | STRENGTH-I Concrete Flexure | As Requested | As Requested
HL-93 (US) | 90%(Truck Pair + Lane) LRFR | Inventory 7752 2.154| 21509 2-(97.3)| AS-BUILTSpans1-4 | STRENGTH-I Concrete Flexure | As Requested | As Reguested
HL-93 (US) | 903%(Truck Pair + Lane) LRFR | Operating 100.50 2792 21509 | 3-(97.3)| AS-BUILTSpans1-4 | STRENGTH-| Concrete Flexure | As Requested | As Requested
HL-93 (US) Tandem + Lans LRFR | Inventory 76.02 27112 | 23442 | 4-(300) | AS-BUILTSpans1-4 | STRENGTH-I Cancrete Flexure | As Requested | As Regquested
HL-93 (US) Tandem + Lane LRFR | Operating 9554 2.737| 23442 4-(30.0) | AS-BUILTSpans1-4 | STRENGTH-I Concrete Flexure | As Requested | As Requested
AASHTO LRFR Engine Versien 7.5.0.3001
Analysis preference setting: None
Close

LFR Analysis Results

The user also has the option to analyze individual web lines. LFR ratings for Web 1 using the HS 20 LFR Rating
template are shown below.

M Analysis Results - WEB1 — O *
=
=
Print
Print
Report type: Lane/Impact loading type Display Farmat
Rating Results Summary ~ o As requested Detailed Single rating level per row ~
. Live Load . Rating Load Rating . Location Location .
Live Load T Rating Method Level (Ton) Rating Factor ) Span-(%) Limit State Impact Lane
HS 20-44 | Axle Load LFR | Inventory T76.21 217  267.82 | 4-(883) | Design Shear - Concrete | As Requested | As Requested
HS 20-44 | Axle Load LFR | Operating 12677 3521 267.82 | 4-(88.3) | Design Shear - Concrete | As Requested | As Requested
HS 20-44 Lane LFR | Inventory 101.75 2826 14415| 3 -(8.6)| Design Shear - Concrete | As Requested | As Requested
HS 20-44 Lane LFR | Operating 167.10 4642 144.15| 3 -(86) | Design Shear - Concrete | As Requested | As Requested
AASHTO LFR Engine Version 7.5.0.3001
Analysis preference setting: None
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