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A Contract Scope
A 223 Box Girder Bridges

A This contract used a 247 -item
verification checklist to check the BrR
model inputs

A Reviewed 20 Box Girders at a time
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Verification Checklist for MDOT MCB

- 14. Venfy Structure Cross Section

Verification Checklist Items

Venify the number of spans for this box |

W 19 | 4=

Verify the span length from bearing to b
Verify the average humdity 75%.

Venify the stiucture type as Not integral
Verify the stiucture is not post-tensione

Ao =

Verify the sttucture is not analyzing wel
8. Venify the rating method (LFD, LRFR a
should be LFD.)

9. Vernify the analysis type as Line Girder.
10. Venify the Control options
a. For LFD:
Check box—Generate a tenth point
Check box—Generate at support fa
Check box—Generate at section ch
Check box—Generate at user-defin
Don’t Check box—Ignore Shear
Check box for Distribution factor ag
7. Don’t Check box—Ignore flexure
11. Venfy Structure Defimition Immpact/Dyx
a. Check box for Standard AASHTO img
b. Modified inpact 1s 0. Use Standard Eq
c. Constant inpact overnde 1s 0%
12. Venify Load Case Desciiption:
a. DC1 DC acting on non-composite sec
b. DC2 DC acting on long-term compost
c. DW DW acting on long-term compos
d. SIP forms Weight due to stay-in-place
13. Venfy Hinge Locations—None for the

Sl R P R L e

a.

Check Input method—should be simple

b.

Check concrete strength for top slab a

C.

Check Entry method—should be wadtt

d. Check all Overall dimensions ( D, CJ,

=

Check Cells dimensions (Top left web

Venfy the number of cells for this box g slab thickness, S1, $2, $3, S4 and etc.).

f Check Fillets dimensions (Top Exterior
Bottom Exterior and Intenior web fillet Honzon

15. Venfy Cross Section Range Propertie

a.

Check left and right end projection dim

. Check Start and End section for correi

Check Depth vary

. Check Solid section

Check Support number

Check Start distance

Check Length

Check End distance

i}

| lEfm ||| |o

Check Effective supports

16. Venfy Structure Typical Section

g Check Sidewalk ( if one existed for this model)

1. Check width (in)

Check thickness (in)

Check concrete matenal (ps1)

Check load case (DC1, DC2, etc.)

Check measure to (left or right)

Check edge of deck distance measured from (left

Check distance at start (ft)

=l Bl Bl Bl Bl Bl L

Check distance at end (ft)

9. Check pedestrian load (ksf)

h. Check Lane Position

1. Check Travelway number

Check Distance from left edge of travelway to sug

Check Distance from right edge of travelway to s

Check Distance from left edge of travelway to sug

o | W e

. Check Distance from right edge of travelway to 1
1 Check Striped lanes

. Check Striped travelway number

17. Venfy Framing Plan Detail

a. Check Layout

1.

Check skew angle (degrees + or -) at each support

b. Check Interior diaphragms

Check stagger perpendicular diaphragms

Check span number

Start distance (ft)

Check diaphragm spacing (ft)

Check number of spaces

Check length (ft)

Check end distance (ft)

el Bl Eeal R Bl Bl e

Check diaphragm thickness (in)

9.

Check diaphragm load (kips)

18. Venfy Superstiucture Loads

a. Check Uniform (Pedestrian load (Ib/ft))

1.

Check load case (DC1, DC2, DW, SIP Forms)

2.

Check span

3.

Check uniform load (kip/ft)

4

Check apply to full box only

b. Check Distnbuted (Pedestnan load (Ib/ft))

1
a. Check Superstructure definition referer 2. Check Distance from left edge of travelway to suf 1. Check load case name (DC1, DC2, DW, SIP Forms)
b. Check Deck dimensions (Distance frot 3. Check Distance from right edge of travelway to s 2. Check support number
start and end) 4. Check Distance from left edge of travelway to sug 3. Check start distance (ft)
c. Check Parapet (not needed for these s 5. Check Distance from right edge of travelway to s 4. Check length (ft)
d. Check Median (not needed for these s j. Check wearing surface 5. Check end dtstann:e. (ft)
e. Check Railing (not needed for these st 1. Check wearing surface material 6. Check load start (kip/ft)
f Check Generc 2 Check description 7. Check load end (kip/ft)
1. Check name 3. Check wearing surface thickness (in) 8. Check apply to full box only
2. Check load case 4. Check thickness field measured (DW = 1.25 if ch c. Check Concentrated (Pedestrian load (Ib/ft)
3. Check Measure to 5. Check wearing surface density (pcf) 1. Check load case name (DC1, DC2, DW, SIP Forms)
4. Check Edge of deck distance meas 6. Check load case (DC1, DC2, DW and SIP Fom 2. Check support name
5. Check Distance at start y 3. Check distance (ft)
6. Check Distance at end 4. Check Px (kip)
7. Check Front face onentation 5. Check Py (kip)
6.
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Veri fir cati on
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5. Check Wind load path (use Truss action)

15.

Checkl 1 st f or MDOT

Check start fully developed

7. Check apply to full box only

19. Venify Supports

16.

Check end fully developed

d. Check Settlement (Pedestrian load (Ib/ft)

a. Check General

. Check Cells-bottom slab reinforcemen

14. Check start fully developed

1. Check load
- Check oad case nagle 1. Check Support mumber 1. Check cell (1, 2, 3 etc., all cells, all 15. Check end fully developed
._Check support number 2. Check Support type (Pinned, Roller, Fixed 2. Check matenal grade reinforcing sti e 1. T - T
3. Check horizontal (in) : P . — 2 3 Check Ref 1 (S — 21. Venfy Live Load Distiibution (leave blank let BrR program will compute these distiibution factors)
4. Check vertical (in) 3. Check Translation constramts X, ¥) e el ( UPPOT I 22, Verify Points of Interest (leave blank)
. erK Verea \B 4 Check Rotati traints (Z) 4. Check direction ( left or night) T o 1o - —
5. Check rotational (radians) . -IECE Totalion constramts : 23. Venfy Vertical Shear Remforcement Defintion
b Check Elastic >. Check start distance (%) a. Check name (S Bars or Z Bars)
e. Check Uniform temperature (Pedestnan loa :
1. Check load case name 1. Check Support number 6. Check length. ® b. Check matenal ( Grade 40, Grade 50 or Grade 60 kst Steel)
2. Check temperature rise (F) 2. Check Translation spring constant (kip/ft) | 7. Check end distance () c Check bar size
3' Check temperature Fall (F) 3. Check Rotation spring constant (kip-infrad] 8. Check number of bars d_ Check number of legs
F Cll'l K Gradi £ dostrion ] 4. Check Override computed Z rotation sprin, 9. Check number bars for left web e Check inclination (al;)ha) (Degrees) (45) Z bar only
. Check Gradient temperature (Pedestrian loa e« o ! 10, Check bar size _ heck mchy .
1. Check load case name 20. Verify Slab Reinforcement 11 Check ol @ 24. Venfy Web Shear Reinforcement
' a. Check type (always should be Multi Cell Box) . RECK Clear Cover un, : :
2. Check temperature value T1 (F) : : 12 Check measured from (top of slab a. Check Ipput reﬁjarence type (usually use Centerline bearings)
b. Check Transverse reference lines (not used mn | b Check linked with (oth b
3. Check temperature value T2 (F) 13 Check b : . Chec ed with (other webs)
4 Check t nure value T3 (F) 1. Check Input method (distance or percentag _IECK DAl Spacing ¢. Check span ranges ( span 1, 2, etc.)
C.h ke;r ' Zm(ge:: h;a v lued o 5> Check reference e 14. Check side cover (in) 4 Check name ( S Bars or Z Bars)
g 1 eéhe':kulload :a:: n:nn eoa 3. Check measured From support 15. Check start fully developed e Check start distance (&)
' : : 4. Check distance along left edge deck (f) 16. Check end fully developed f Check mumber of
2. Check Wind load basis (Gust speed) Check Overh eck number of spaces
3. Check Gust speed wind load 0. Check distance along right edge deck (8) e e . g Check spacing (in)
' m Checkiimit state - Strength (I 1 c. Check Cells-top slab reinforcement 1. Check overhm (nght, l'eﬂ: or.both) h_Check length ()
2) Check Limit state - Strength V (4 1. Check cell (1, 2, 3 etc., all cells, all exterior 2. Check material gr adet reinforcing st i Check end distance (&)
3) Check Limi Service I (wi 2. Check material grade reinforcing steel (40 ¢ 3. Check Reference point (Support 25. Venfy Web Shear Remforcement for each Web 1-through number of webs
) < Ec L@t state - Ser@ce ngwu 3. Check Reference point (Support number 3 4. Check direction ( left or right) 2 Tnput reference type ( use Centerline bearings)
- 4) Fheck Et stat:nac-1 ervice (“. 4. Check direction ( left or right) 5. Check start distance (ft) b, Span ranges
S Chack Wan oad s o T actio el sta diance @ 6. Check lengh (B o
o — - P 6. Check length () 7. Check end distance (ft) 4 MName (S bars, Z bars)
19. Venfy Supports 7. Check end distance (f) 8. Check number of bars . Start distance (B)
. Check General : : .
2 1 eéheclzn; PR 8. Check number of bars 9. Check bar size . £ Number of spaces
2' Check S b ed Roller i 9. Check number bars for left web. Venfying | 10. Check clear cover (in) 2 Spacing (in)
3‘ Ch:zk T::rf)si);glp:o(ril;ma;t; (;() eYr), = 10. Check bar size 11. Check measurer._'i from (top of slab b Length (&)
4- Check Rotation constraints (Z) , 11. Check clear cover (n) e, Check b-ar e 1._End distance (ft)
' 12 Check measured from (top of slab or botto 13 Check side cover (in)
13. Check bar spacing 14. Check start fully developed
14. Check side cover (in) 15. Check end fully developed
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Main Challenges and Our Approach

Detalled MCB Models:

Multi-cell structures are highly inputintensive compared to other bridge types.

Labor intensive task with limited budget:
The scope included 223 MCBs and a 24item verification checklistuwiunder a
constrained budget.

Multiple Modelers, Varying Styles:
Models were created by different engineers with varying habits and approaches, making
consistency and review more challenging.

Importance of Accuracy: A ] N ,
~?8§Nbt IOE+GI It t+ Act t TOAl YNNI ¢Gtol WG¢UT t tO6 RNGOC AFel ¢ H!

Our Approach:
Leverage the BrDR API (Application Programming Interface) to extract model data and present it in a
more reviewerfriendly format. e
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QC Workflow with LRM (Load Rating Management)

l:":":":“:ll:' 13007

Bridge ID: 12998

MDOT MCB BrR Model Checklist:

-Overview - - Details- - Description- - Description {contd)- - Traffic-

=

ementary School

12998

+
Mississippi -
_—,,,sS——

Madison County e

Concrete Continuous | Year: 1979

13990
13991 Box Beam or Girders - Single or Spreg

Py pooMmabpE

i3i6] e 57 [ia0ea) (1888 13651 | 1300 Length: 1191.9 | Width: 29.2

Item Number: 8

pE Deck: 5 | Super: 5 | Sub: 8

Comp

Bridge ID: [ Scan [ anaiyze | [
Graphical Performance B I ——————T———E (Span 400°, 14 &58-1)
) 1 . S 90", 9-11~1 Span 400°, 14 & 5.8~2| Span 290", 9-11~2 -2"
3 tDir | | Manag LR ASGMT Progress of 12998 S i ) ! B-2

2 o (@I
AB [ ) JTH / -1.0 (Number of Spans)

Defnition | Ansiyss | Specs | Fsctors | Engine | Conrol opticns

- 2.0 (Number of Cells) ZJ.?
i o e Sy—— i
eviewe: y: ate: / g { N N B | = I A " ‘ e " ! i " | 3 n N
— List of Recommended Changes ’ e e ‘ 26-6"

-3.0 (Span 3 Length)

Supper|
PP ntagrai
1

14. Verify Structure Cross Section 2l JL | -4.0 (Average Humidity)

2 =

d. Check all Overall dimensions ( D, CJ, LW1, LW2, RW1, RW2, LV, -5.0 (Struct Type, not Integral with pier)
RV, LT1,LT2, RT1and RT2) .
- 6.0 (? Post-Tention)

Comment: In both structure definitions, the cross section "Typical Section Flexural Capacity & Demand vs Dist ~ [ a—
Near Bent" has an incorrect value for LT2. It should include the value of -7.0 (? Web Only)
Comment: The average humidity is missing. It should be 75% for ""Span 1-2) LT1 as well

Recommended changes: Change LT2 from "11.3125 in." to "17.3125in." in ) Flexural Capacity & Demand vs Distance
Recommended changes: The average humidity should be 75%. both structure definitions -9.0 (Default Analysis Type) -y

4. Verify the average humidity 75%.

- 8.0 (Default Analysis Method)

~4N 1 12 IRanarata 2 Tanth Drinte Eveant Quinnarkel

.2 ] = =9 @

n | Analysis | Spees

Foctors | Engine | Contral options

Flexural Capacity & Demand

- phi*Mn
- DL*Al1
LL*A2
+ DL*Al + LL*A2

5. Verify the structure type as Not integral with pier.
Location (ft)

Comment: As discussed, and agreed with MDOT, substructure stiffness isno
Range (ft) Clear Cover (in) Measured From Numof Bars Cell Type Web Bar Ct

T 70 All Interia

AAS HlCI Ware™
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LRMT BrDR Interactions via AP

Workspace
Bridge Components
= 12998

e O

+- (7 Components

2 Diaphragm Definitions

7 Lateral Bracing Definitions

MFF LRFD Multiple Presence Factors
EC Environmental Conditions

OF Design Parameters

= & SUPERSTRUCTURE DEFINITIONS
= Span 400°', 1-4 & 5-8

@ Span 290', 9-11

-+ &) BRIDGE ALTERNATIVES

= 0 BRIDGE (E) (C)

&) SUPERSTRUCTURES
- T Span 400', 1-4 & 5-8
&) SUPERSTRUCTURE ALTERNATIVES
' = Span 400", 1-4 & 5-8 (E) (C) (Span 400", 1
=~ T"XSpan 290', 9-11
L. £ SUPERSTRUCTURE ALTERNATIVES
' *= Span 290", 9-11 (E) (C) (Span 290", 9-11)
I Stiffness Analysis
7 PIERS

2025 Rating and Design User Group Meeting

Bridge ID: 12998

(Span 400, 14 &5.8) (Span 290", 9-11) (Span 400, 14 & 5.8~1)

(Span 290',9-11~1)  (Span 400, 14 &5.8~2) (Span 290', 9.11~2)

- 1.0 (Number of Spans)
-2.0 (Number of Cells)

-3.0 (Span 1 Length)
-3.0 (Span 2 Length)

-3.0 (Span 3 Length)
-4.0 (Average Humidity)

-5.0 (Struet Type, not Integral with pier)

-6.0 (? Post-Tention)

-7.0 (? Web Only)

- 8.0 (Default Analysis Method)

-9.0 (Default Analysis Type)

-10.1.1a (Generate a Tenth Points Except Supports)

-10.1.1b (Generate Points at Supports)

-10.1.2 (Generate Points at Support Face & Critical Shear Points)

-10.13 (Generate at Section Change Points)

-10.14 (Generate at User-Defined Points)
-10.15 (? Ilgnore Shear, Shear Computational Type) User to Ve“fy
-10.1.6 (Distribution Method by POI)
-10.1.7 (? Ignore Flexure)

T |y | =

Bridge ID: 12998

MDOT MCB BrR Model Checklist:

4 Werify the average humidity |

8
Auto-Check

Item Number: 4

In "(Span 290", 9-11)", humidity is incorrect or missing.

In "(Span 290', 9-11)", set humidity as 75%.

Save Progress & Close |

AAS HlCI Ware™
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Slab Reinforcement Review

Required Input

A Rebar Definition (steel and size) Cell Selection Options
A Component association (slabs, A All cells
overhangs) — :

A Reference line definition (if any) A All exterior cells

A Ranges within the spans and development A All interior cells

A Positions in the C.S. and clear covers A Cell 2

A Number of Bars in Cells and Webs —

A Spacing and side covers S To Wara™
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