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MCB1 — Post-Tensioned Multi-Cell Box Example



MCBL1 - Post-Tensioned Multi-Cell Box Example

Topics Covered

e  Analysis Methods
e Post-tensioned concrete Multi-Cell Box Data Entry
e Integral with substructure

e LRFR analysis and results

This example describes entering a post-tensioned multicell box superstructure into AASHTOWare BrDR. The
superstructure is modeled as integral with the pier.

Analysis Methods

Post-tensioned concrete multi-cell box (MCB) superstructures can be analyzed in the following ways:
e LFR
e LRFR

o Full box section including each individual webline

Post-tensioned concrete Multi-Cell Box Data Entry

From the Bridge Explorer, click on the bridge BID 27 MultiCell Box Examples in the sample database and select
Open from the Bridge group of the BRIDGE ribbon to open this bridge as shown below.

B AASHTOWare Bridge Design and Rating ? - O X

BRID'GE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW

NE@E - 6 1% »

Mew| Open © Batch v | fpg Copy Copy Delete
Tow
Bridge Manage
-ty F Open (Crl+0) BID Bridge ID Bridge Name D
- [ Recent Bridges 22 LRFU SUDSTIUCTUNE EXaMPIE 5 | LRFL SUDSTIUCTURE EXSMPIE 5 &
1 ? All Bridges 23 | LRFD Substructure Example 4 | LRFD Substructure Example 4 (NHI Hammer Head)
- C Templates 24 Visual Reference 1 Visual Reference 1 Un
- @ Deleted Bridges 25 Culvert Example 1 Culvert Example 1
26 | Curved Guide Spec Curved Guide Spec Example(LFR)
» 27 MultiCell Box Examples Multi Cell Box Examples
28 Gusset Plate Example Gusset Plate Example Un
29 | Splice Example Splice Example
30 | Simple DL-Cont LL-Splice Simple DL Splice Un
31 | MetalCulvertExamplel MetalCubvertExample 1 =
o »
Total Bridge Count 31
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MCBL1 - Post-Tensioned Multi-Cell Box Example

The partially expanded Bridge Workspace (BWS) tree is shown below.

Bridge —

= @ MultiCell Box Examples
B B Companents
~ gk 12" Barrier
- sl 16" barrier
L PT Beam Concrete 4.5 ksi

I Class A (US)
- 88 1/2" (TW-270) LR
----- @ Grade 60
- [ Diaphragm Definitions
- [ Lateral Bracing Definrtions
= & SUPERSTRUCTURE DEFINITIONS
i+ T PT MCB Example
- o RC MCE Example
= &3 BRIDGE ALTERMATIVES

= @y Alternative 1 (E) (C)

Bl [ SUPERSTRUCTURES
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Open the Bridge window and check Substructures in the Bridge Workspace View.

@ MultiCell Box Examples

Bridge ID:  MultiCell Box Examples MBI structure 1D (8):  MCE Examples
Description Description (cont'd) Alternatives Global reference paint
Marne: Multi Cell Box Examples
Description:

Location:

Facility carried (7):
Feat. intersected (6):

Default units: US Customary v

wm
[w]

Bridge association... Br

Traffic

Template

Bridge completely defined

Custom agency fields

Year built:

Length:
Route number:

Mi, post:

2014

100

0K

Bridge Workspace View
n Superstructures
Culverts

e Substructures

Apply Cancel
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MCBL1 - Post-Tensioned Multi-Cell Box Example

The current Bridge Workspace tree is shown below.

Bridge -0
= M MultiCell Box Examples
= ) Companents
g 12" Barrier
k16" barrier

L PT Beam Concrete 4.5 ksi

I Class A (US)
- 888 1/27 (TW-270) LR
----- @ Grade 60
[ Diaphragm Definitions
Ej Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
= &3 SUPERSTRUCTURE DEFINITIOMS
& @ PT MCB Exarmple
- wr RC MCE Example
= |3 BRIDGE ALTERMNATIVES

2 ¢y Alternative 1 (E) (C)

- [ SUPERSTRUCTURES
=1 Stiffness Analysis

..... Er”j' FIERS

Superstructure Definitions
Double click on the SUPERSTRUCTURE DEFINITIONS folder in the BWS tree to start creating a new MCB

(Multi-Cell box) superstructure definition. Select Concrete multi-cell box superstructure and click OK.

&M New Superstructure Definition d

Girder system superstructure
Girder line superstructure LIRS e 12 TS
Floor system superstructure
Flaor line superstructure
Truss system superstructure
Truss line superstructure
Reinforced concrete slab system superstructure
o Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

IS S P v AN &
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Enter the following data for the superstructure definition. Select Integral with substructure and mark Support 2 as
being integral. Also be sure to select the Post-tensioned checkbox. This will display the PT windows in the BWS

tree.
M Concrete Multi-Cell Box Superstructure Definition — O X
Definition Analysis Specs Factors Engine Control options
Mame: PT MCB
End projections
Left 12 in
Description:
Right: 12 in
Default units: US Customary Span lengths Integral piers Average humidity: 3%
Mumber of spans: 2 o Enter span lengths along the reference line: Structure type
MNumber of cells: 2 G Length Frame structure simplified definition
() o Integral with substructure
’ I s Consider substructure skew in FE section proper
2 5 Not integral with pier
Structure model for LLDF computation
Standalone v Analyze webs only
0K Apply Cancel
Span lengths Integral piers

Frame connections:

Support | Integral
1

3 2
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Navigate to the Control options tab and select the following LRFR options.

D Concrete Multi-Cell Box Superstructure Definition - O
Definition Analysis Specs Factors Engine Control options
LRFD LRFR

[ Points of interest
n Generate at tenth points except supports

ﬂ Generate at support points
ﬂ Generate at support face & critical shear points
ﬂ Generate at section change points

ﬂ Generate at user-defined points
[E1shear computation method

Ignore

o General procedure
General procedure - Appendix BS
Simplified procedure

Simplified procedure - Vi, Vew
[ Loss & stress calculations

LFR
Points of interest

Generate at tenth points except supports
ﬂ Generate at support points
ﬂ Generate at support face & critical shear points

Generate at section change points

ﬂ Generate at user-defined points
Shear computation method
Ignore
Use AASHTO 1979 interim code
o Use current AASHTO
L\\, [ Distribution factor application method
By axle

O By POI

(1 Points of interest
ﬂ Generate at tenth points except supports

n Generate at support points
ﬂ Generate at support face & critical shear points
ﬂ Generate at section change points

ﬂ Generate at user-defined points
E1shear computation method

Ignore

o General procedure
General procedure - Appendix BS
Simplified procedure

Simplified procedure - Vi, Vew
[E1 Loss & stress calculations
o Use gross section properties

Use transformed section properties
Ignore design & legal load shear
Ignore permit load shear
ﬂ Consider legal load tensile concrete stress
ﬂ Consider splitting resistance article
Ignore tensile rating in top of beam
ﬂ Consider permit load tensile steel stress
Ignore long. reinf. in rating
ﬂ Consider inclined flexural forces

Ignore moment skew reduction factor
[ Distribution factor application method
By axle

[0 I

0K

Apply

Cancel
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Load Case Description
Expand the newly added superstructure definition PT MCB folder in the BWS tree and double click on the Load
Case Description node. Use the Add default load case descriptions button to create the following load cases.

Workspace — 0O X

Bridge Companents

- = PT MCB Example
- o RC MCE Example
-~ = PT MCB
¥ Impact/Dynamic Load Allowance

- 3‘[‘; Load Case Description
- gty Hinge Locations
- @ Concrete Stress Limits
- @ Post Tension Losses
- @ Structure Cross Sections

@ Tendon Profile Definitions
- Cross Section Range Properties
- Structure Typical Section
- & Framing Plan Detail
- e Superstructure Loads

@ Shrinkage Time
- "% Supports
- = Slab Reinforcement
- gk Live Load Distribution
- [ Points of Interest

@ Wertical Shear Reinforcement Definitions

B [T WEBS
B &) BRIDGE ALTERNATIVES

= @M Alternative 1(E) (C)
B [ZT SUPERSTRUCTURES
- Stiffness Analysis

w PIERS

M | oad Case Description - O x

Load case name Description Stage Type E:}Z
DC1 DC acting on non-composite section Non-composite (Stage 1) ~ | D,DC ~
DCc2 DC acting on long-term composite section | Composite (long term) (Stage 2) ~ | D,DC s
oW CW acting on long-term composite section | Compaosite (long term) (Stage 2) | D.DW e

» | SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) ~ | D,DC ~

Add default load

- New Duplicate Delete
case descriptions

*Prestressed members only

OK Apply Cancel

Click OK to apply the data and close the window.
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Concrete Stress Limits
Double click on the Concrete Stress Limits folder in the BWS tree and enter a Name, Concrete material and click

the Compute button to fill the stress limit data for the beam concrete.

M Stress Limit Sets - Concrete — O >
Mame: Beam Stress Limit

Description:

Corrosion condition: Moderate s

Final allowable tension stress limit coef. (US) override:

Concrete material:  PT Beamn Concrete 4.5 ksi e
Compute
LFD LRFD
Initial allowable compression: 24 ksi 2.6 ksi
Initial allowable tension: 0.1897367  ksi 0.1896 ksi
Final allowable compression: 2.7 ksi 27 ksi
Final allowable tension: 04030509  ksi 04030509  ksi
Final allowable DL compression: 1.8 ksi 2.025 ksi
Final allowable slab compression: ksi ksi
H:ilﬁg}:;;ibéiﬁompressu:un. 18 ksi 18 ksi
oK Apply Cancel

Click OK to apply the data and close the window.
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Post Tension Losses

Double click on the Post Tension Losses folder in the BWS tree and select the Lump Sum Loss method.

% Post Tension Losses — O x

Mame: Lump Sum Losses

Lass methad: Lump Sum " Lump sum losses
Anchor set: . Initial loss: 20 ksi
Coefficient of friction: Finalloss: | 45 sl
Wobble coefficient: per ft
P/S transter stress ratio:
Transfer time: Hours
Age at deck placement: Days
Final age: [Days
L --------- DK --------- ﬁ Apply Cancel

Click OK to apply the data and close the window.
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Structure Cross Sections

Double click on the Structure Cross Sections folder in the BWS tree and enter the following data.

™ Structure Cross Sections — O
Name: Section 1 Number of cells: 2
Input method
0 - Top slab concrete: PT Beam Concrete 4.5 ksi e Other parts concrete: PT Beam Concrete 4.5 ksi
Simple Advanced
Entry method
o Width Slope Top slab stress limit:  Beam Stress Limit ~ Other parts stress limit: Beam Stress Limit
| 0 " |
T - = |RTI
' MY . . Ly
LT2 L] L] rT2 &
—— + .
- 3 in -
(RS | | RV* o
i i R
] in & i
| i
wre s1 sz [
- L2 - . W2 '.'-!: RW2 >
Cwverall Cells Fillets
Properties
(ft) (in) Compute properties
» LT1 8
2 4 Area: ftn2
cl 0,667 Lre 12 _
[Fe's find
W1 3 RT1 8
by ftrd
LW2 3 RT2 12
i ftrd
RW1 3
RW2 3
LV 1
> RV 1
w2: 24
Apply Cancel
]
Overall Cells Fillets
Top left web thickness: 14 in W2: 24
Bottom left web thickness: 14
Top nght | Bottom right
prg g Top slab
Cell > web weo thickness
(ft) thickness thickness (in)
(im) (im)
> n 12 14 14 a
2 12 14 14 g
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Cheerall Cells Fillets

Location  Extenior Interior | Honz | Vert
incells | web fillet  web fillet | (in) (in)

EMe 8 .

Bottom ﬂ ﬂ 4 4

Now that all the dimensions are entered, click the Compute properties button.

™ Structure Cross Sections — O

Name: Section 1 MNumber of cells: 2

Input method

o Simple Advanced Top slab concrete:  PT Beam Concrete 4.5 ksi w Other parts concrete:  PT Beam Concrete 4.5 ksi
Entry method
o Width Slope Top slab stress limit: Beam Stress Limit w Other parts stress limit: Beam Stress Limit
ft
; | ¢R71
]
] rr2 &
; -
in 7 -
| R'\l'* D
i RW1
in & i
i
52 [ I
w2 ' e RW2 .
-t -
Overall Cells Fillets
Properties
(ft) ) Campute properties
bl LT1 8
L 4 Area: 467777778 fir2
cl 0.667 L12 12 | = ,
o 4
LW 3 RT1 8
LWz 3 RT2 12 L .
k 312.22 4
RW1 3
> | RwW2 3
LV 1
RV 1
W2 24
QK Apply Cancel

Click OK to apply the data and close the window.

Last Modified: 2/9/2024 11



MCBL1 - Post-Tensioned Multi-Cell Box Example

Create another cross section by copying Section 1 and making edits to it. To copy, select Section 1, right-click and

select Copy (or click on the Copy button from the Manage group of the WORKSPACE ribbon). Now select

Structure Cross Sections folder, right-click and select Paste (or click on the Paste button from the Manage group

of the WORKSPACE ribbon).

Workspace Workspace - 0 X
Bridge Components Bridge Companents
- wr PT MCE Example B wr PT MCB Example -
- w7 RC MCB Example [ " RC MCB Example
B PTMCE B o PT MCB
- =4 Impact/Cynamic Load Allowance = Impact/Dynamic Load Allowance
- T,ﬂ' Load Case Description T:H' Load Case Description
- gix Hinge Locations - g Hinge Locaticns
- &) Concrete Stress Limits - | Concrete Stress Limits
' G, BeamStresslmit | | | | - O Beam Stress Limit
- &) Post Tension Losses - &) Post Tension Losses
L. Lump Sum Losses L. Lump Sum Losses
- |5 Structure Cross Sections - & Structure Cross Section,
.. <or Section L. w7 Section 1 %g Expand Branch
: ?Tendon Prof [= Open - E?Tendon Profile Definitio Q Collapse Branch
s ﬁ{:mss Sectig B G - i{:ross Sectl’on-Range Fr | New
- S Structure Ty, IEI Duolicat - S Structure Typical Sectio
- & Framing Pla| uplicate - & Framing Plan Detail 7] Paste
- gt Superstruct| 6 Delete - 4 Superstructure Loads | [ Analyze
: %zhnnkage Ti | Analyze - gzhrmkage Time B View Summary Report
— UPPG#S @ View Summary Report — uppor‘lts [@ View Detailed Report
+ = Slab Reinfor| @ View Detailed Report - = Slab Reinforcement ) e
fiew Detailed Repo
b Live Load D = P - iy, Live Load Distribution | {8 General Preferences
- I Sch ti -
: @ Points of Int ": chematic g @' Points of Interest Close Bridge Workspace
[ Vertical Shey 8¢ General Preferences - [ Vertical Shear Reinforcek
B [ WEBS Close Bridge Workspace B [ WESS
| E- &) BRIDGE ALTERNATIVES . B |2 BRIDGE ALTERNATIVES v,
~
E Bridge Workspace - MultiCell Box Examples AMALYEIS REPORTS ? = O *
BRIDGE WORKSPACE WORKSPACE TOOLS DESIGN/RATE REPORTING
jim = il ) S p—st
= 3 & Ry | L4 E 3
Save @ Revert o Export Refresh Open Duplicate Delete  Schermatic
Bridge Manage

Last Modified: 2/9/2024

12



MCBL1 - Post-Tensioned Multi-Cell Box Example

Now double click on the copied cross section to open its window. Rename the new cross section to Section 2, revise

the depth to 8’ and click on the Compute properties button as shown below.

M Structure Cross Sections — O x

Number OF CEIl ;

Input method
0 - Top slab concrete: PT Beam Concrete 4.5 ksi e Other parts concrete: PT Beam Concrete 4.5 ksi o
Simple Advanced

Entry methad
it B N P— -
o Width Slope Top slab stress limit: Beam Stress Limit e Other parts stress limit; Beam Stress Limit w

30 ft

LT1¢ - T ' > irzn

rrz A

2 I\ ] | - * | [] ] _,__—/—J Y
WT-T _+:' J D
LW K‘/ E . & / RV
- :

WT-B

=]

=2

|
|
I
I
s1 52 [
- L2 -l ) w2 ) -l RW2

h

Owerall Cells Fillets
Praperties

(ft) (in) Compute properties

[ }n - ] >1mn : Area: ftn2

a 0.667 L2 12

o 3 RT1 8
RT2 12 by:
k find

[z fi"d

Lwz2

RW1

Rw2
LV
RV 1

W |

QK Apply Cancel

Click OK to apply the data and close the window.
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Schematic — Section 1

With Section 1 selected in the BWS tree, click on the Schematic button from the WORKSPACE ribbon (or right
click and select Schematic) to view the cross section as shown below.

-
E Bridge Workspace - MultiCell Box Examples ANALYSIS REPORTS 7 — [m] X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
L oy 3 = (o S =
= B&C = ] » 0| -
Save & Revert (o0 Export Refresh Open Copy Duplicate Delete| Schematic
Bridge Manage
Workspace o Schematic X Report £ X
Bridge Compaonents
G- w7 PT MCB Example -
- = RC MCE Example
i BT MCE

_1 Impact/Cynarmic Load Allowance
- kb | 0ad Case Description
- ¢ Hinge Locations
- | Concrete Stress Limits
----- Oy Beam Stress Limit
- &) Post Tension Losses
----- Lump Sum Losses
- |23 Structure Cross Sections

""" I Section Analysis &%
L. o Section 2 = Open
. ?Tendon Profi [ Copy
e :
— Cross Sectio B bu plicate
- W Structure Ty Del
- 48 Framing Pla # Delete
- oty Superstructy [»] Analyze
{ Shrinkage Tl @ View Summary Report
- A Supports [@ view Detailed Report
- == Slab Reinford—
Schemati
- &k, Live Load Di hnﬂ e
- [ Points of Inty % General Preferences
- [ Vertical Shea Close Bridge Workspace
L = Y
Structure Cross Section —0Ox

B eA e B oww - )

MultiCell Box Examples
Multi Cell Box Examples - PT MCB

Section 1
12/12/2023
300"
= = 4=
2 &, B
f; t A’r
N A | .
I 0 30" 5
- =
-]
n
k b |
120" 120" |
240" B
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Tendon Profile Definition

Double click on the Tendon Profile Definition folder in the BWS tree and create the following tendon profile. Enter

the data shown below for the 3 tabs.

M Tendon Profile Definition — [m| X
Starting span: 1 A4 Start distance into start span: 0 ft
Profile name: Tendon
Ending span: 2 A4 End distance from end span: 0
Profile Post tensioning Stress limits
Inflection point entry method
o Percentage Distance Assigned to:  Box Unit r
Inflection points Vertical offset
Span Profile type Left Low Right Leftend = Measured Low Measured = Rightend = Measured
(%2) (%) (%) {in) from {in) from (in) from
1 [~ Type3d 40 15 8Top v 43| Bottom 0 Top v
o2 | e Typed 15 &0 0 T v 18| Bottom 28 Top v
QK Apply Cancel
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MCBL1 - Post-Tensioned Multi-Cell Box Example

M Tendon Profile Definition - O
Starting span: 1 N Start distance into start span: 0 ft
Profile name:  Tendon
Ending spam: 2 v End distance from end span: 0
Profila Post tensioning Stress limits
Prestress material: 1 W-270) LR ~ Duct grouting: Grouted w
Jacking end: LeftEnd -~ Duct diameter: 2 in
Post tensioning
Input method
o Jacking force Strands Jacking stress ratio:  0.75
Total jacking force:  9758.5 kip  Number of ducts per web:
Distribute equally
Percentage Strands
Es (3%) Duct per
duct
> WEBT 33.333333 o
WEB2 33.333333
WEB3 33.333333
QK Apply Cancel
44 Tendon Profile Definition O
Starting span: 1 v Start distance into start span: 0 ft
Profile name:  Tendon
Ending span: 2 ~ End distance from end span: 0 ft
Profile Post tensioning Stress limits
LRFD LFD
Prior to seating: 2187 ksi 2187 ksi
At anchorages and couplers immediately after anchor set: 189 ksi 189 ksi
Elsewhere along length of member immediately after anchor set:  199.8 ksi 201.69 ksi
At service limit state after losses: 1944 ksi 1944 ksi
Compute Values
QK Apply Cancel

Click OK to apply the data and close the window.
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Cross Section Ranges

Double click on the Cross Section Range Properties node in the BWS tree and assign the cross sections as follows

visiting both the Cross sections and Post tensioning tabs.

M Cross Section Ranges — [m| X
Cross sections Post tensioning Effective supports
. Start End
Start section End section Depth vary SGI.Id S distance Lerzfin distance
section | number ) (ft) )

>5ecu'on1 | None ~ 1> 0 1 1

Section 1 ~ | Section 2 ~ | Parabolic Concave ™ 1 e 1 107.5 108.5

Section 2 ~ | Section 2 | None v 1 1085 6 1145

Section 2 ~ | Section 1 ~ | Parabolic Concave ™ 2 v 3 107.5 1105

Section 1 ~ | Section 1 v | None v 2 v 1105 1] s
s fl—- Py ¥ 4 - f"‘ ,,__...‘-- S PR ’_ |

M Cross Section Ranges — [m| X

Cross sections Post tensioning Effective supports
Post tension losses: Lump Sum Losses i

Tendon assignments

. Start distance End distance
Tendon profile <pan into start span <an from end span
3 @ i (f)

oy -

.| g — A J‘—“"‘"’h N Y e Y . -

The Effective supports tab allows to shift the specification check point at the centerline of the support to the location
entered below. Shear will be checked at a distance dv from the location entered below.

™ Cross Section Ranges — [m| X

Cross sections Post tensioning Effective supports

From | From
Span | start | end
(im} | (in)

2 36

it S

P A et s i P

J-' ggpwes

Click OK to apply the data and close the window.

Last Modified: 2/9/2024 17



MCBL1 - Post-Tensioned Multi-Cell Box Example

Schematic — Cross Section Range Properties

Select the Cross Section Range Properties node in the BWS tree and click the Schematic button from the
WORKSPACE ribbon (or right click and select Schematic) as shown below.

i |

BRIDGE WORKSPACE

Bridge Workspace - MultiCell Box Examples ANALYSIS

REPORTS ? — (] X

WORKSPACE TOOLS WIEW DESIGN/RATE REPORTING

= BeC &

Save % Revert Close Export Refresh

Open

Schematic

£ X

Bridge Manage

Workspace &£ X Schematic &K Report

Bridge Compaonents
G- = PT MCB Example -
- w RC MCE Example
2w PTMCE
_‘ Impact/Dynamic Load Allowance

-Bﬂ' Load Case Description
gty Hinge Locaticns
- | Concrete Stress Limits
----- T Beam Stress Limit
- | Post Tension Losses
----- Lump Sum Losses
- | Structure Cross Sections

----- o Section 1

----- o Section 2
5 &) Tendon Profile Definitions

----- ~" Tendon
- = Cross Section Range Properties
- W Structure Typical Section
- 45F Framing Plan Detail
~ g Superstructure Loads

Analysis

L
o

Open

Analyze

{:9 Shrinkage Time
- "% Supports

Summary Report

View Detailed Report

-~ E Slab Reinforcement

Schematic

- bk Live Load Distribution
- @ Points of Interest

General Preferences

B&afPloe I

Close Bridge Workspace

r
MCB Cross Section Ranges

B FAaQe B B -

Last Modified: 2/9/2024
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Structure Typical Section
Double click on the Structure Typical Section node in the BWS tree and locate the superstructure definition reference

line as follows.

M Structure Typical Section - Segment 1 = O X

[Diistance from left edge of deck ta i
_ superstructure definition ref. line

|
L_ Superstructure D efinition
| Reference Line

N\ e

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk ane position Striped lanes Wearing surface
Superstructure definition reference lineis  To the Right of ~  the left edge of deck.
Start End

Distance from left edge of deck to
superstructure definition reference line:

o
&+

15 ft

R e VIO S O S S S Ny ST .

Navigate to the Deck (cont’d) tab and enter the following data for the structural overlay. The overlay is applied in

the self load DC load case.

M Structure Typical Section - Segment 1 = O x

Diistance from left edge of deck to i
_ superstructure definition ref. line

|

L_ Superstructure D efinition
| Reference Line

H

N\ s

Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk ane position Striped lanes Wearing surface
Sacrificial wear thickness: in Structural overlay density: 0.14 ket
Top slab crack control parameter kip/in Structural overlay thickness: 1 in
Sustained modular ratio factor: Bottom slab crack control parameter: kip/in
Top slab exposure factor: Bottom slab exposure factor
Inside void slab crack control parameter: kip/in Inside void slab exposure factor:
S R O T A e o, Fy r o Vs __/‘ B g, K e s
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Navigate to the Generic tab and enter the barriers.

In the Lane position tab, use the Compute button to enter the lane positions.

M Structure Typical Section - Segment 1 = O X
l4— 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 Front face
Name Load case = Measure to = dist. measured start end orientation
from (ft) (ft)
> | 12" Barrier ~ | DC1  ~ | Back | LeftEdge 0 0| Right
12" Barrier ~ | DC1  ~ | Back | RightEd.. 0 0 Left ~
P S PRSI Y ¥ S NP ST e N S e

M Structure Typical Section - Segment 1
) g
[E), — Superstructure Definition Reference Line
Travelway 1 ‘ Travelway 2 )
Deck Deck (cont'd) Parapet Median Railing Generic Sidewalk Lane position Striped lanes Wearing surface
Distance from left edge of | Distance from right edge of  Distance from left edge of | Distance from right edge of
Travelwa travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
numbery definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (A) atend (B)
(/) (/) (ft) (/)
¥ _ -14 14 -14 14
LRFD fatigue
Lanes available to trucks:
OverrideTruck fraction:
New Duplicate
0K Apply

Delete

Cancel

Click OK to apply the data and close the window.
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Schematic — Structure Typical Section
With the Structure Typical Section node selected in the BWS tree, click on the Schematic button from the
WORKSPACE ribbon (or right click and select Schematic) to view the structure typical section.

-
E EBridge Workspace - MultiCell Box Examples ANALYSIS REPORTS ? — [m] X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

d 73 9
= B&C = o
Save & Revert Close Export Refresh Cpen Schematic

Bridge Manage

Workspace X Schematic

L]
*
7
L]
*

EBridge Components

H—]' I3 Tendon Profile Definitions
L. " Tendon
-+ 4 Cross Section Range Properties
- %I Structure Typical Section
4 Framing Plan Detail
-+ oy Superstructure Loads
;L; Shrinkage Time
- “d% Supports
- = Slab Reinforcement

Open

Analyze

L]
*

Summary Report

View Detailed Report

§ify Live Load Distribution Schematic
- [ Points of Interest

@ Wertical Shear Reinforcel
B &3 wees

L e v

General Preferences

Befoe b

Close Bridge Workspace

The webs are not visible in the schematic because the cross section at the start of the structure was marked as solid.
Bridge Typical Section —0OX

B hAaQe EH L 0 v

41

MultiCell Box Examples
Multi Cell Box Examples - PT MCB

121212023
" EBI_DIF .
’_! Travelway 1 |_|
|
L 1
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MCBL1 - Post-Tensioned Multi-Cell Box Example

Framing Plan Detail

Double click on the Framing Plan Detail node in the BWS tree and enter the following diaphragm locations on the

Interior diaphragms tab. The diaphragms only contribute to the dead load on the structure. They do not provide a

structural role in the box analysis.

Enter the diaphragm thickness and the AASHTO engine will compute the

diaphragm load based on the box cross section properties and diaphragm thickness.

#M Structure Framing Plan Details
Mumker of spans:
Layout Interior diaphragms
T .Start Dlaphr.agm
number distance spacing
(ft) (ft)
2 v /] 53.75
. . o

Schematic — Framing Plan Details

End Ciaphragm
distance | thickness
(ft) (in)

55.75 12
55.75 12

Number | Length
of spaces (ft)

1 55.75
1 55.75

- O x
Diaphragm
load
(kip)
- Fa _a F j__-'-"

With Framing Plan Details node selected in the BWS tree, click on the Schematic button from the WORKSPACE
ribbon (or right click and select Schematic) to view the framing plan.

Framing Plan

B QQe B - 50w

—0Ox

b

Last Modified: 2/9/2024
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Supports
Open the Supports window to view the following. Support 2 is marked as Integral since this was specified on the

Superstructure Definition window. There is no data to change here.

M Supports — O X
e
K ><
z 1 2
General Elastic
Support Support Translation constraints Rotation constraints
number type ¥ y 7
1 Pinned
3 Roller
OK Apply Cancel

Click Cancel to close the window.
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Slab Reinforcement

Open the Slab Reinforcement window and enter the following reinforcement in the Cells-top slab and Cells-bottom

slab of the box.

& Slab Reinforcement - o X
Type:  Multi Cel Bax
Transverse reference lined | Cells-top slab || Cells-bottom sl Overhangs
Number )
Reference | . P e e R e e sl o= I | S| g )
cell Material Direction  distance distance cover spacing  cover  ully fully
point of bars left size from
#) [ = (in) (im}  (n) developsd developsd
> Al Cells v | Grade 60 v | support1 v | Left 0| 23 223 4 2l v 2| Topof Slab v
P U S Y N Ty W S |
4, Siab Reinforcement - o x
Type: Mutti Cell Box
Transverse reference lines  Cells-top ssb | Cells-bottom slab | Overhangs
Number
. Reference | . R | | Y s | b | B | Measured | &5 EEd Erdl
Cell Material o Direction | distance | 03" distance | 79T DRSO cover - spacing | cover  ully fully
¥ ift) [ — (in) {in) (i) developed developed
> | ancells ~ | Grade 60 v | support1 ~ | Let o = 223 4 28 v~ 2| Bottom of Slab >
— P Pah R i T P e o R S Y Y LU R) St S

Click OK to apply the data and close the window.

Leave the Live Load Distribution factors blank so they will be computed by the AASHTO engine at runtime.

Vertical Shear Reinforcement Definitions

Open the Vertical Shear Reinforcement Definitions window and create the following stirrup definition.

M Shear Reinforcement Definition - Vertical

Name: #5 Stirrup

S
Material: Grade 60
Bar size: 5 v
MNumber of legs: 2
. Inclination (alpha): 90 Degrees
—— Yertical
Shear
Reirforcement
oK

O X

Cancel

Click OK to apply the data and close the window.
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WEBL1 - Shear Reinforcement Ranges
Expand the WEBS folder -> WEB1 and double click on the Shear Reinforcement Ranges node. Select the input

reference type as Centerline bearings. Click the Stirrup wizard button and enter the following data.

4Dy Sticrup
i
: ‘ ‘ : %
e s |
Left Start Maximum interior Spacing Right Start
Distance Distance
Input reference type
Maximum interior spacing: 18 in
Measured from left end of span Measured from right end of span
Start distance: 15 in Start distance: 39 in
- Number of | Spacing Y Number of | Spacing
spaces in) spaces in)
> #5Stmup v 12 6 > #5Stimup v 12 5
#55tmup v 12 9 #5Stimup ] 7
#3 Stirrup - 12 14 #3 Stirup 24 9
New Duplicate Delete New Duplicate Delete
Apply all Apply span Cancel Help
Select Span 2 in the Wizard and enter similar data for Span 2.
& Stirup Wizard
} H|
| PEREN
Left Start Mazximum interior Spacing Right Start
Distance Distance
Input reference type
Maximum interior spacing: 18 in
Measured from left end of span Measured from right end of span
Start distance: 39 in Start distance: in
e Number of | Spacing T Number of | Spacing
spaces (in) spaces (in)
#55tmup 18 5 25Stimup v 12 6
#5 Stirrup. v 18 7 #5Stirrup 12 9
#3Stirup v 24 9 #5stirup 12 14
New Duplicate Delete New Duplicate Delete
Apply all Apply span Cancel Help

Last Modified: 2/9/2024
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Click the Apply all button to create the stirrup ranges for each span.

Span 1 will show the following data.

#™ Web Shear Reinforcement Ranges - WERT O
s -
. tart Spacing
Distance
Input reference type
Woids o Centerline bearings Linked with: None e
Span ranges
Span: 1 ~
Start ) End
Name distance N:malieersof Sp[aii;ng Le[nﬂg]th distance
(f) ® (9
#5 Stirup ™ 1.25 1 0 0 1.25
#5 Stirup ™ 1.25 12 6 & 7.25
#5 Stirup ™ 7.25 12 9 9 16.25
#5 Stirup ™~ 16.25 12 14 14 30.25
#5 Stirup ™ 30.25 13 18 19.5 49.75
#5 Stirup ™ 40,75 1 18 1.5 51.25
#5 Stirrup ™ 51.25 14 18 21 72.25
#5 Stirrup 72.25 24 9 18 90.25
#5 Stirup ™~ 80.25 18 7 10.5 100.75
#5 Stirrup ™ 100.75 18 5 7.5 108.25
Copy.. Stirrup wizard... New Duplicate Delete
OK Apply Cancel
Click OK to apply the data and close the window.
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WEB2 - Shear Reinforcement Ranges

Expand the WEB?2 folder and double click on the Shear Reinforcement Ranges node. Select WEBL in the Linked
with field. The data from WEB1 will appear in this window as read only. If data is changed in the WEB1 Shear
Reinforcement Ranges window in the future, those changes will be reflected in this window. Do the same for WEB3,
linking it to WEBL.

L0

Start Spacin
pacing

Distance

Input reference type

Linked with: WEE1 e
Span ranges
Span: 1 w
Name diitt::ce NL;mber of Spa_lcing Length diSE:aiCE
#) paces (im) (ft) )

» | #55tirrup 0.25 1 0 0 0.25
#5 Stirrup 0.25 12 6 6 6.25

#5 Stirrup 6.25 12 9 9 15.25

5 Stirrup 15.25 12 14 14 20.25

#5 Stirrup 29.25 13 18 19.5 48.75

#5 Stirrup 48.75 1 18 1.5 50.25

#5 Stirrup 50.25 14 18 21 71.25

#5 Stirrup 71.25 24 9 18 89.25

5 Stirrup 89.25 18 7 10.5 99.75

#5 Stirrup 99.75 18 5 .5 107.25

OK Apply Cancel

Click OK to apply the changes and close the window.
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Integral with substructure

Now that the Superstructure Definition has been defined, a pier that is integral with the superstructure will be

created.

Bridge Alternative
Double click on the Alternative 1 bridge alternative in the BWS tree and navigate to the Substructures tab of this
window.

Bridge = [
ER M MultiCell Box Examples
B [ Components
- B Diaphragm Definiticns
B Lateral Bracing Definrtions
MFF LRFD Multiple Presence Factors
EC Environmental Conditions

- BF Design Parameters
Bl ) SUPERSTRUCTURE DEFINITIONS
- PT MCE Examiple
- T BC MCE Example
= = PT MCB
j Impact/Dynamic Load Allowance
- 2t Load Case Description
- g2 Hinge Locations
Ej Concrete Stress Lirits
@ Post Tension Losses
Ej' Structure Cross Sections
Ej' Tenden Profile Definitions
- 24 Cross Section Range Properties

erey B e B e B

- M Structure Typical Section
- &% Framing Plan Detail
- e Superstructure Loads
{E Shrinkage Time
& Supports
- E= Slab Reinforcement
n".'.',, Live Load Distnibution
(£ Points of Interest
- ﬁr Wertical Shear Reinforcement Definitions
- [ wess
“ RRIDGF AITFRMA
:
-2 SUPERSTRUCTURES
- Y Stiffness Analysis
..... Ej' PIERS
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Enter the following substructure locations and click OK.

{M Bridge Alternative

Alternative name:  Alternative 1

Superstructure

Description Substructures
Substructure | Station | Offset
unit name (ft) (ft)
> | Abut 1 0
Pier 1 111.5 0| Pier
Abut 2 223

Unit type

0| Abutment

S

0| Abutment =~

’.1-—--“--!'-'L PP eu~ VR MY S, ‘f N -~ .

_‘f F el =

Expand the SUPERSTRUCTURE folder and double click on the Superstructure 1 node to open the Superstructure
window. Navigate to the Substructures tab on this window and select the following supports. This is necessary
because a Bridge can contain multiple Superstructures and Substructures. This tab identifies which substructure units
support which superstructures.

Workspace X

Schematic 2 X

Bridge Compaonents

Report

= M MultiCell Box Examples
& [ Components
- [ Diaphragm Definitions

- [ Lateral Bracing Definitions

-~ MFFLRFD Multiple Presence Factors

- EB Enviranmental Conditions

- DF Design Parameters

Bl (& SUPERSTRUCTURE DEFINITIONS

G- T PT MCB Example

G- = RC MCB Example

- o BT MCB

Bl &) BRIDGE ALTERNATIVES
Bt My Alternative 1 (E) (C)

- \eg SUPERSTRUCTURES

RE ALTERMNATIVES
. Superstructure 1(E) (C) (PT MCE Example)
- Stiffness Analysis

- [ PIERS

Click OK to apply the data and close the window.

Last Modified: 2/9/2024
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Superstructure name: Superstructure 1

Description Alternatives  Vehicle path

Select the substructure supports:

Substructure
support

2 Pier 1 v

Support

3 Abut2 v
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Superstructure Alternative

Double click on the Superstructure 1 superstructure alternative node in the BWS tree and select the Superstructure
definition that was just created and click OK.

s Superstructure Alternative — O ot
Alternative name: Superstructure 1

Description:

Superstructure definition:  PT MCE 4

Superstructure type: Mult Cell Box

Mumber of cells:

Length
5
pan ot
1 111.5
2 111.5

oK Apply Cancel
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Pier

Double click on the Pier 1 window and review the data. No changes are required in this window.

D Pier

Pier name: Pie
Description Stream flow

Pier skew angle

Finished groundline elevation:
Soil density:

Superstructure longitudinal direction

Pier location relative to bridge alternative

Computed pier location relative to structure
Station:

Offset:

Existing | Current | Pier alternative name

Station: 5 ft Offset:

- Description:

kcf

Computed pier coordinates
X
Y:

Description

0K

Apply

Cancel

Click Cancel to close the window.

Last Modified: 2/9/2024

31
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Pier Alternatives

Open the Pier Alternatives window and select the Solid Shaft Pier then click Next.

Bridge

— 0O

B
B-

= @ MultiCell Box Examples
Ex-

7 Companents
2 Diaphragm Definiticns
[£7 Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
EE Environmental Conditions
OF Design Parameters
[£7 SUPERSTRUCTURE DEFINITIONS
k=) BRIDGE ALTERNATIVES
= M Alternative 1 (E) (C)
-\ SUPERSTRUCTURES
B rT Superstructure 1
=[5 SUPERSTRUCTURE ALTERNATIVES
P Superstructure 1 () (C) (PT MCE)
= Stiffness Analysis
- &3 PIERS

B iar 1
- I [ PIER ALTERNATIVES

#I Mew Pier Alternative

I Oy L 1
Frame Pier Solid Shaft Pier W all Pier File Eent Pier
ack Mext = Cancel
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% Mew Pier Alternative

Type:

Mame: Solid Shaft Pier

Description:

its: US Customarny R
Units: ¥

< Back Finish Cancel

Enter the Name as shown above, no data needs to be changed on the New Pier Alternative window so click Finish
to close it. The window shown below will appear.

£y Pier Alternative - Solid Shaft Pie

Name: Solid Shaft Pier Type: RC SolidShaft Pier

Description Stiffness Reports

Description: Units: US Customary -

LRFD substructure design settings

Preliminary mode

Default design settings:
Cverride default

Design settings:

Final mode

Default design settings:
Override default

Design settings:

Advanced DLA..

QK Apply Cancel

No data needs to be changed so click OK on the above window to continue.
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Pier Geometry
This training focuses on modeling the pier geometry so its stiffness can be included in the superstructure analysis.
Therefore, no reinforcement details will be entered for the pier. Expand the Solid Shaft Pier folder, double click on

the Geometry node and enter the geometry for the pier as shown below.

% Pier Geometry - Pier 1 - Solid Shaft Pie — O X

| Superstructure

:Reference Line

Distance from leftend of capte |
superstructure reference line i

l

| 1

[
(-

PURE Elevation View

Distance from left end of cap to

. 15 ft
superstructure reference line:
Distance from left end of cap to 15 f
centerling of column:
Distance from centerline of 15 f

column to right end of cap:

OK Apply Cancel

Click OK to apply the data and close the window.
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Cap Properties
Double click on Cap node in the BWS tree to open the Cap Properties window. Verify that the following cap concrete

material is selected.

M Cap Properties - Pier 1 - Solid Shaft Pier — O X

Description Additional loads

Cap type: Beam Shape Cap Cap top configuration:  Sloped Cap material: PT Beam Concre

Exposure factor:

CL bearing Angle between CL Bearing seat

Member station member and CL support elevation
(ft) (Degrees) (ft)
> M1 111.5 a0 0

A emmittondl . psmemn, [T e i P~

Cap Geometry

Expand the Cap node and double click on Geometry. Enter the following for the pier cap Geometry.

@ Cap Geometry - Pier 1 - Solid Shaft Pier — O *
|Superstructure
iReference Line
L}
Ahead Span H
1
F_'-.P_ie.’_...._._._._._._._._._._._._.:_._._._._._._._._._._._._._. CapWidth
i
r 7
t Back Span Plan View
L
STA. AHEAD
Cap Length
Left Elevation | Right Elevati
L — g 1)
y \ /
oL Elevation View
Cap width: 6 q Dimension
. . Cantilever Elevation i)
Cap length: =0 ft Location = ()
D1 D2 D3
Left Stepped & Sloped 100
Right Stepped 8 Sloped 100
oK Apply Cancel

Click OK to apply the data and close the window.
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Column Components

Expand the Column1 node and double click on Components. Select the following concrete material.

M Column Components - Pier 1 - Solid Shaft Pier - Columni — O X

-~

Mumber of cross-section segments for column: 1 [

Segment Material Segment vary Cross-section type

Segment 1
3 1 Class A (US) ~ INone ~ Round e

Segment 2

\

il T ¥ Y T S N L e

Click OK to apply the data and close the window.

Column Geometry

Double click on the Geometry node and enter the following data.

% Column Geometry - Columni - m} X

Pier Transverse Axis
Column Transverse Axis

1
Pier Longitudinal Axis / : \
Column Longitudinal Axis . P D
1
1
D1
-

T STA. AHEAD Plan View
I \/ L

Dimension
Segment } . Elevation {ft)
Segment = Cross-section type Location o
D1 D2 D3 D4 D5 D&
> - None Round Top 92 55
Bottom &2 55
0K 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.

LRFR analysis and results
To run an LRFR analysis on the PT MCB superstructure definition, click on the Analysis Settings window from the
Analysis group of the DESIGN/RATE ribbon.

E Bridge Workspace - MultiCell Box Examples ANALYSIS REPORTS 7 — | p 4

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

E—]|
= = >
Analysis Analysis Engine
Settings Events Cutputs
Analysis Results

Click on the Open template button in the Analysis Settings window, select the LRFR Design Load Rating from
the analysis templates and click Open. The full multi-cell box width is analyzed for flexure and shear and then each

webline is analyzed for shear.

M Open Template et
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 updated Analysis Settings window is shown below.

& Analysis Settings

Design review o Rating

Analysis type: Line Girder

Vehicles Qutput Engine Description

Traffic direction: Both directions
Wehicle selection

E-Vehicles
&-Standard
- EW2
~EW3
~H 15-44
~H 20-44
~HL-93 (5]
~HL-93 (US)
-HS 15-44
~HS 20 (S}
-HS 20-44
~Lane-Type Legal Load
-LRFD Fatigue Truck (SI)
-LRFD Fatigue Truck (US)
~MNRL
-S4
-85
~SU6
- SUT
- Type 3
- Type 3-3

-User defined
- Tempaorary

Reset Clear Open template

Rating method: LRFR

Analysis option: DL, LL and Spec-Checking

Apply preference setting: None

Refresh Temporary vehicles

Vehicle summary

E--Rating vehicles
=-LRFR
E--Desfgn load rating
~Inventory
L-HL-93 (US)
-Operating

Add to L HL-93 (US)

Remaove from

Save template

-Fatigue
.- LRFD Fatigue Truck (US)
EHLegal load rating
--Routine
~-Specialized hauling
----- Permit load rating

L

Advanced

Apply

Cancel

Click OK to apply the settings and close the window.

With PT MCB superstructure selected in the BWS tree, click on the Analyze button from the Analysis group of the
DESIGN/RATE ribbon.

-
E Bridge Workspace - MultiCell Box Examples AMNALYSIS REPORTS ? — | >

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING

= [

Pl = L

Analysis| Analyze Engine

Settings Outputs

Analysis Results
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Tabular Results
Once the analysis is complete, click on the Tabular Results button from the Results group of the DESIGN/RATE

ribbon. The Analysis Results window shows the critical rating factors considering the full box and each webline.

[ m Bridge Workspace - MultiCell Box Examples ANALYSIS REPORTS 7 — O

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING

% L |2z =1 = N
= = |a— = pleas
Analysis Analyze Analysis| Tabular |Specification Engine Results Save
Settings Events | Results |Check Detail Outputs Graph Results
Analysis Results
M Analysis Results - PTMCB — m} X
=
=l
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary v o As requested Detailed Single rating level per row e
~ Live Load Rating | Load Rating . Location Location  Element .
Live Load = Rating Method Level (Ton) Rating Factor ) Span-[%) | Name Lirnit State -~ Impact Lane
3 ¢ HL-93 (US) Truck + Lane LRFR | Inventory 0.00 0.000 1115 1-(100)| WEB1 | STRENGTH-I Concrete Shear Eval | As Requested | As Requested
HL-93 (US) Truck + Lane LRFR | Operating 0.00 0.000 1115 1-(100)| WEB1 | STRENGTH-I Concrete Shear Eval | As Requested | As Requested
HL-93 (US) | 90%(Truck Pair + Lane) LRFR | Inventory 61.03 1720 101.62| 1-(91.1)| WEB2 | STRENGTH-I Concrete Shear Eval | As Requested | As Requested
HL-93 (US) | 90%(Truck Pair + Lane) LRFR | Operating 7845 2179 10162 1-(91.1) WEB2 | STRENGTH-I Concrete Shear Eval | As Requested | As Requested
HL-93 (US) Tandem + Lane LRFR | Inventory 0.00 0.000 11.15| 1-(10.0) VWEBT | STRENGTH-I Concrete Shear Eval | As Requested | As Requested
HL-93 (US) Tandem + Lane LRFR | Operating 0.00 0.000 11.15| 1-(10.0) VWEBT | STRENGTH-I Concrete Shear Eval | As Requested | As Requested

AASHTO LRFR Engine Version 7.5.0.3001

Analysis preference setting: None

Close

Specification Check Detail
Select the Specification Check Detail button from the Results group of the DESIGN/RATE ribbon for the full box
and each webline Spec check details.
B | Bridge Workspace - MultiCell Box Examples ANALYSIS REPORTS ? — O
BRIDGE WORKSPACE ~ WORKSPACE  TOOLS  VIEW  DESIGM/RATE  REPORTING

Analysis Analyze Analysis = Tabular|Specification | Engine  Results  Save
Settings Events | Results | Check Detail |Outputs Graph Results

Analysis Results
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M Specification Checks for PTMCE - 706 of 1751

@ af

Properties Generate
Specification filter

4 |_| Superstructure Component

» |_| Prestress Calculations

» |_|Stage 1

B | |Stage 2

4 |_|Stage 3
» =y PT MCB
» || WEB1

» L] WEB2
» [L]WEB3

Articles
All articles e
Format
Bullet list V
Report

Specification reference

v/ 5.4.2.1 Compressive Strength

54.2.5 Poisson's Ratio

5.4.2.6 Modulus of Rupture

5.4.2.8 Concrete Density Modification Factor

N& 5.5.3.2 Reinforcing Bars and Welded Wire Reinforcement
5.5.4.2 PS5 Strength Limit State - Resistance Factors
5.6.2.2 Rectangular Stress Distribution

+" 5.6.3.2 PS Flexural Resistance (Prestressed Concrete)
+/ 5.6.3.3 Minimum Reinforcement

¥ 5.7.2.1 Torsion - General

5.7.3 Effective Shear

+/ 5.9.2.3.2b Tensile Stresses

Limit State

Flex. Sense
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A
M/A

Pass/Fail

Passed

General Comp.
General Comp.

General Comp.

Mot Required

General Comp.

General Comp.

Passed
Passed

MNone

General Comp.

Passed

-h
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