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Introduction to BrD
(Design 101 for Raters)
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Prestressed Girders

Modifications ITD does to create a BrD file instead of a BrR file

AASHTOWare Rating and Design Bridge User Group Meeting 2026



* For Design — Input future loads
—including future wearing
surface, future utilities

% Structure Typical Section

Distance from left edae of deck ta i Distance from right edae of deck ta
superstiucture definition ref. line |, superstucture definition ref. line

| -
le— Superstructure D efinition

\ . t[|?1.iecckkness ! Reference Line

Left overhang L_.‘ }._J Right overhang

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

Wearing surface material: ~ PPC + FWS

Descrptin: Wearing surface thickness: 2.2220 n

Wearing surface thickness:

wearngsrece cense |\Wearing surface density:  135.000 pcf

Load case:

Load case: DW

* For Rating — input actual loads on
the structure wearing surface
loads are from Inspection Data or
as-built plans

&% Structure Typical Section

Diztance from left edge of deck to i Diztance from nght edge of deck to
superstructure definition ref. line | superstructure definition ref. line

[ -
Superstructure Definition
Deck .
\ , thickness ! Reference Line /
T T T

Left overhang — Right overhang

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

Wearing surface material:  PPC

Description Wearing surface thickness:  1.0000 in

Wearing surface thickness:

Wearing surface density: 135.000 pcf

Wearing surface density:

e Load case: PPC Overlay
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* For Design — Have BrD
compute the losses

D Prestress Properties

Mame: PS5 Strands

izeneral P/S data

Loss data - lump sum Loss data - PCI

P/S strand material: 0.6 (7W-270) LR Y Jacking stress ratio: 0.750
I Loss method: AASHTO Approximate e I P/S transfer stress ratio:
Transfer time: 18.0

Age at deck placement: 270,00

Final age: 3650.00

&4 Prestress Properties

Mame: PS Loss

General P/5 data

Loss data - lump sum

Loss data - PCI

* For Rating — BrR uses lump
sum losses from the design
plans or shop drawings

Loss data -

AASHTO Approximate

Percentage

Hours P/S strand material: 06" (7W-270) LR r
D
= I Loss method: Lump Sum I Name: PS Locs
Days :
General P/5 data Loss data - lump sum
N

Include elastic gains

Final loss:
Composite loss:

Continuous loss:

49220 ksi
20.780 ksi
0.000 ksi
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* BrD will check the splitting
resistance as long as the control
option is checked

D Member Alternative Description

Member alternative: G1 - Ext. Girder

Description Specs Factors Engine Import  Control options

LRFD
Ignore
o General procedure
General procedure - Appendix B
Simplified procedure

Simplified procedure - Vi, Viow
[ Loss & stress calculations
o Use gross section properties
Use transformed section properties
Eam ulti-span analysis

0 Continuous

Lo e o] oo o
T

Consider splitting resistance article

TOnSIder deck reimnt. Gevelopment Teng
[ Distribution factor application methad
By axle

QO gea

Allow negative epsilon in general shear method

* You may need to add additional mild

4™ PS Shear Reinforcement Ranges

Start Distance Spacing,
Vertical Horizontal
Span: 1 ~
Extends Start
Name into distance
deck [f

e w
G125 v 1.25
G125 v B 825
G125 ~ 26.25
G125 v 57.50
G1-#5 ERR - 7550
G1-#5 v 8250

Splitting Resistance in Anchorage Zones

spaces

: End
Numberof = Spacing  Length .
(in) ) distance
6| 25000 125 125

14 6.0000 7.00 825

18| 12.0000 18.00 2625

25| 15.0000 3125 57.50

18| 12.0000 18.00 75.50

14 6.0000 7.00 8250

5 25000 1.04 83.54

steel as a stirrup to get this to work

Location Resistance Available Resistance Required . .
. . D Ratio Cod
() (kip) (kip) e ¢
0.000 49.600 45.268 1.096 Pass
82417 49.600 45.268 1.096 Pass

NR = Spec check not required at this location
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Steel Girders

Modifications ITD does to create a BrD file instead of a BrR file

S
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* For Design — Input future loads
—including future wearing
surface, future utilities

% Structure Typical Section

Distance from left edae of deck ta i Distance from right edae of deck ta
superstiucture definition ref. line |, superstucture definition ref. line

| -
le— Superstructure D efinition
\ . t[|?1.iecckkness ! Reference Line
Left overhang L_.‘ }._J Right overhang

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

Wearing surface material: ~ PPC + FWS

/4 PRC . FWe = (1005 KaF

Description:

Wearing surface thickness: 22220 in

Wearing surface thickness:

werngsurizce sy | \Nlearing surface density:  135.000 pcf

Load case:

Load case: DW

* For Rating — input actual loads on
the structure wearing surface
loads are from Inspection Data or
as-built plans

D Structure Typical Section

Distance from left edge of deck to | Digtance from right edge of deck to
superstiucture definition ref. line |, superstiucture definition ref. line

| -
l— Superstructure Definition
\ . &?cckiess ! Reference Line
Left averhang p_J Right overhang

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

Wearing surface material:  PPC

Description:

Wearing surface thickness: 1.0000 in

Wearing surface thickness:

wermg suizesensi: | Wearing surface density: 135.000 pcf

Load case:

Load case: PPC Overlay
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* For Design — Input Shear Studs and
have BrD check the design

[ £y Deck Profile

Type:  Plate

Deck concrete Reinforcement Shear connectors

Support lStart Length .End Connector Number of = Number per Transmterse
number distance ) distance D e row spacing
(ft) (ft) (in)
> B 0.00 16.00 16.00 | Stud 0 32 4 3.5000
1 B 16.00 39.00 55.00 | Stud e 52 4 3.5000
1 S 55.00 16.00 71.00 | Stud - 32 4 3.5000

* For Rating - ITD assumes if shear
studs are present, the girder is
composite

4 Deck Profile

Type:  Plate

Deck concrete Reinforcement Shear connectors

Support diss'tt::ce Length disEt::ce Connector Number of | Number per T?;asz:;e
number o (ft) () ID spaces row (in)
a1 N 0.00 71.00 71.00 | Composite ™~

Reinforcement Shear connectors

Start End

. Length : Connector

distance () distance D
(ft) (ft)
0.00 71.00 71.00 | Composite
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* For Design - BrD will check AASHTO
6.10.1.7 for minimum negative
flexure concrete deck reinforcement

* Add longitudinal reinforcement in
the deck to satisfy this requirement

Specification Check Summary

Article Status
Flexure (6.10.7.1.1.6.10.7.2.1,6.10.8.1.1, 6.10.8.1.1, 6.10.8.1.1) Pass
Shear (6.10.9) Pass
Fatigue (6.1053.66.122) NA
Serviceability (6.10.4.2.2) Pass
Constructability (6.10.3.2.1, 6.10.3.2.2, 6.10.3.2.3) Pass
Transverse Stiffeners (6.10.11.1.2, 6.10.11.1.3) Pass
Longitudinal Stiffeners (6.10.11.3.1, 6.10.11.3.2, 6.10.11.3.3) NA
Bearing Stiffeners (6.10.11.2.2, 6.10.11.2.3, 6.10.11.2.4) Pass
Shear Connector (6.10.10.1, 6.10.10.4) NA
Eield Splice(p 13246 A 1327 A 1353 A13 A 132 6136130 61361 30) Pazs
I Minimum Negative Flexure Concrete Deck Reinforcement (6.10.1.7) Fail -I
Deflection (2.5.2.6.2) Pass

* For Rating —ignore longitudinal
reinforcement in deck unless
necessary for rating capacity

= I
™ Deck Profile

Type: Plate

Deck concrete Reinforcement Shear connectors

Start
Material LIz distance
number i)

=
i Deck Profile

Type: Plate

Deck concrete Reinforcement

Support

Material
number

Shear connectors

Start
distance

(f1)

Length
(ft)

Minimum Negative Flexure Concrete Deck Reinforcement (6.10.1.7)

| Fail
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* For Design — Input very large ADTT

* This will force Fatigue | design —
ITD’s policy is to design girders for
the infinite life limit state unless

iImpra

M 177E1 WAl

ctical

Bridge ID: 17781_WAJ

Description

Truck PCT:
ADT:

Directional PCT:
Recent ADTT:

Design ADTT:

Description (cont'd)

MBI structure ID (8): 177

Alternatives Global ref;
o
00000
100.0 %
43000 Comnpute
43000

25 %
100000

100.0 %
25000 q
25000

AADT
AADT (B.H.09):
ADTT (B.H.10):

Year of AADT (B.H.11):

Percent Truck Traffic:

M 11181

Bridge ID: 11181

Description Description o Anee s Global reference poin
Truck PCT: 46 %

ADT: 8000

Directional PCT: 100.0 %

Recent ADTT: 3680 Compute

Design ADTT: 3680

NBI structure ID (8):  000000000011181

* For Rating —input ADTT per
Inspection Report Data

it

8,000
3,700
2024
46 %
46 %
8000
Traff 100-0 %
3680
3680

AASHTOWare Rating and Design Bridge User Group Meeting 2026




&% Structure Definition Connectors - Weld

Marne: 5/16" Fillet Weld

Description:

Type

. O Fillet weld
* Input flange-to-web fillet welds and -
stiffener welds
. . Weld size: 03125 in
® BrD Wll.l. CheCk the We ld Ca paCIty LFDIﬂSDfaﬁgue stress categgr}r: Fatl-gue CategcryB v
: LRFD fatigue stress categony: Fatigue Category C' e
* Input LRFD Fatigue category for
. 9 Electrode classification: ET0 (US) W
flange-to-web fillet weld to be C’. e
ectrode
’ . . - ) . )
¢ Category C IS fOI’ the Stlffenel’ ({6 =1 LRFD fa,ﬂgue stress category: FEtIgUE CatEQDT}‘ C
flange weld -
RFD ultimate tensile strength: ~ 70.000 library...
Section 4—Welded Stiffener Connections
4.1 Base metal at the toe of transverse stiffener-to-flange ¢ 44 = 10° 3 12 975 Initiating from
fillet welds and transverse stiffener-to-web fillet welds. the )
{Note: includes similar welds on bearing stiffeners and Efcﬂme_mc_al
connection plates). Base metal adjacent to bearing discontinuity
stiffener-to-flange fillet welds or groove welds. l}?:: IEE::]C Ulrd
We
{Note: seefur obliquely oriented welded extending into
stiffeners or connection plates.) the base metal
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Prestressed & Steel Girders

Additional Calculations and Checks ITD does outside of BrD
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* For Rating — Input actual loads on the
structure (wearing surface loads are
from the inspection report or as-built
plans)

* Calculated within BrR but supplemented
by hand calculations

Girder Member Window

Summary
Name: Gl - Extenior
Description: Bridgze Key: 11121
PPC Wearing Surface (Round to 1" per IMBE) === (1")(0.135 kef)(43.5/6 girders = 0.091 kIf
Concrete Parapet (Per ITD BDM for 42" Smgle Slope Parapet plus formblmer) === (0.318 kIf + (1.3")(30")(0.150 kef))(2)/'6 girderz = 0.188 kIf
Camber Strip == (2"3(16")(0.130 kcf) = 0.033 kIf
Intermediate Dhaphragm (Increase weight 10%% to account for mise. weight) === (1. 1)[{31"3(0.373")(3.487 + 2028"p7")0.5")](0.490 kef)2 = 0.213 kap
Effectrve Width (LFR) === min(714 = 213"; min[(%)2, (6)(E™)] + min[3.167", (6} 8")] =86"; 3.167" + &2 =02")= 84"
28" Deep Web Structural Steel Plate Girder
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Project: SH-75 over Yankee Fork Computed by: W, Johnson
KM: 21900 Dale: 32025
Girder Design

Parapet unit load: Wymper=0.578 Kff 3 combo rails (load adjusted)
future utility load: W= 0.020 &iF

wearing surface load: Wiys=0.025 ksf

Girder self weight: e =max (A} - we- (1 + incg) =0.51 ki
(use max)

Diaphragm load:

* Input design & future loads A

+11 ip-6 f-0.75 in

Py Moy

=0.03 kif Wigs o= Wa@.‘w*&s:ﬂ-ﬂl Kif

* Calculate all loads that need to e
Pui=1.02.{12 £:24.2 pifs2.(1.56 F 0.5 In+3 in-20 in- 1 in) . w) = 0.40 kip

b e i n p u t i n t O B r D Deck weight (INterlor): W as= S b uee W= 1.29 kiF

Deck weight (exterior):  Wagyae= (Es | D\ﬁa b e W= 1.04 KiF
?FW

g U t I l I t I e S Camber strip weight:  ege= max  7F,) - max (C5,) - w,=0.075 kif

{use max)
. Stay-in-place forms (interior):  Wep = (S— min( TE,)) <0 ksf=0.000 kif
+ Future Wearing Surf
u t u re e a rl n u r a C e Es.tav-un-pl)ace forms (exterion): W =05+ (S—min( TF,)} <0 fesf=0.000 kif
use max
. . — wmw'z__

e Stay in Place forms shistiistuni it e e
utility girder load:  Wepge= W =0.020 &iF

- Camber Strip/Haunch Ba——

. MNon-Composite DC Load {interior): Wacy me'= Wamer+ Waacrie+ Wos+ Wepine+ W me=1.91 Kif

* Parapet/Rails (e MLt L s e e o
Composite DC Load: W= Woe—0.29 KIF

° D M p h g Compasite DW Load:  wpyi= Wt W= 0.22 kif

I a ra m S Total Deck Load:
. W totas= | Wason et Warpg) * (M= 2) + (Woteon et Wazpiant) 2+ Wipse N, = 4.7 KIF

Splice Load:

o Spllces pICEP::,t,::I'-D.S in24 in+ 12 in+2:0.75 fn-11 in+24.25 i)\« wo+ 1 106 180 = 1.14 kip

+0.75 fm« 20 fn- 24.25 in+0.75 in. 24 in. 18 fn .
+2-1 _ﬂ'.h 11 in-_Eﬁ.E _J"ﬂ+1 i 24 in-36.25 in
* Other external loads R AH R
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* ITD validates LLDF calculated by BrD with independent calculations

&4 Live Load Distribution

Project: 1-15 over Inkom Main Compt
KN: 20547
Girder Design Standard LRFD
Distribution factor input method
o Use simplified method Use advanced method
Exterior f ﬂ Allow distribution factors to be used to compute effects of permit loads with routine traffic
Moment: One Lane Loaded Action: Moment e Sufficiently connected to act as a unit

1

Distnbution factor
e Length = End distance (lanes)

(ft) (ft)

LLDF,,; py ¢+=mMax (DF_mom_EXT_ one. skew_reduction_factor. DF, 1) =0.739

distance

Moment: Two or more Lanes Loaded 1lane | Multi-lane

; 71.00 0.739 0727
LLDF ¢ py »=mMax ((DF_ mom_EXT_mult) , skew._reduction_factor. DF,,,, ,,,u,,,) =0.726
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* BrD does not design the deck

* ITD’s standard method for deck design is the Empirical Design per
AASHTO 9.7.2

* ITD has standard overhang designs in the Bridge Design Manual for
MASH rails
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* BrD does not design elastomeric bearings

* ITD uses plain elastomeric bearings designed using Method A at
integral abutments

* Steel reinforced elastomeric bearings designed using Method B are
used for all other bearings

* For high axial loads — disk bearings are considered
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Prestressed Girder Design

Additional Calculations and Checks ITD does outside of BrD
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* ITD checks girder stresses
and stability while picking
the girders out of the bed

* Use Example calculation
6.6.1 from PC/ Recommend
Practice for Lateral Stability of
Precast, Prestressed Concrete
Bridge Girders

* Mathcad Spreadsheet

Idaho Transportation Dapartment

Girder Stabily - Ficking oul of Bed

Computed by: W. Jahnson

Project: 5. Jerome IC BDM5.54.3 & PCIG6.1 Date: 1/2022 Idahe Transportation Department ity - Picking oul of Bed Compuled by: W, Jahnson
Bridge: NB&SE Bridge Project: §. Jerome IC M 5.5.4.3 & PCI 6.6.1 Date: 1/2022
Bridge: NB&SE Bridgs
Girder Stability - PCI
Semany
Checkgirder stability when ifting grder cut of the forms and in the yard per ITD BDM 5.5.4.3. The folowing caloulations
are based on example 6.5.1 from ACT Recommendied ractive v Lateral Sabilty of Precast, Prestressed Conorele Bridge
Grders: oK
Check_f; = "O.K
Girder Shape ITD WF-42
Check_frifmy = "0.K"
Functions
[ we v £ e 0 Cheek Tl = "0K"
Cancrete Modulus of Basticity: Econel Km. wc, fc) = { 120000ksi)-Km | — 11 .| — LRFDEgn, 6424-1
Lkef S ks
where: 0K
Km = Corecion Fackr for Sowss of Aggregate Check_FScrm. = "0
= LnsWeigrtaf Flan Corcroin
£ = Specificd Concrete Compressive Srengh
Check_angles = "0.K."
Modulus of Rugture (Normal Weight Conarete). fe(fc) := —0.24[fcksi LRFD Sect 5426
where & = Concrete Compressive Stergh Check_angle, = "0.K."
Momert on Beam between Supports with . wil w
Cantilever Ends, Subjected to Uniform Load: Modw. L a.xp = == (- a) - == Check_FSyp it = "0K."
whare:
= Langih of Cantiever {serme bob eryds)
L = Oversl Lengh of Baam
wEApdiedlUntLmad
x=Distancato Potunder Considarssion fom Besm En
Center of Mass Eccentricty Due to Defletion: Aglu L E LU= L'(Tln' w247
{Momst, Riobert F_ "L teral Stabilty of Long Prestessed N
Beerns - Part 2, PC1Joumal Jan-Fets 1953) whera:
2= Lengh of Carmilver (same bothancs)
L= Overail Lengh of Beam
weApdiedUritload
E=muodukss of elastcity
I=moment of neria
Lt = Lesgh behvaser pick pinks
Ceneral Bean Ceotrielry
§Beam &
Overall beam Length: Lbesm := 83t + 9in ':""'-
P
Number of beams in { X e
ross section; Moeam = 6 T — . %
Ay
Beam End Skew - ahead [Havnt
aation: Aansaa = Odeg [
= \_th
Baam End Shew - back Bnecki= 0deg o -
station: ' i Aok
L - 1

Mots: Bearm and skewis positive in e dracion
sheninhe sheth

Girder Stabily_PCT8.6.1_4fxmcd

Taof @

Girder Stability_PCI 6.6.1_4ft. xmcd

Qofd
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* Calculate the camber strip thickness and screed adjustments
external to BrD

* This is based on prestressed girder deflections, deck profile, and
ITD or PCl camber/deflection multipliers P ’

¢ ITD BRIDGE SECTIONM - Baige, [daho

ELEVATION

TYPE B
TIXED

NOTE:

HORIZONTAL DIMENSIONS TG
DOWEL BARS ARE MEASURED

ALONG § GIRDER

GIRDER END DETAILS
——

CAMBER |

[ LT

CTYRE C
5TTVE MGMENT

P

COMNEC TICN

Vi N, (IF CAMEER STRIP T

AT MIDSPAN [5 LESS THAN

Ex
=2
o|ER
U148 |
e G SPAN N E
7 2E o
!I-IJ\I'\"‘.'
1 i S
SET BOTTOM | = ay: /
DECK FORME ™ b
TO THES LINE wlk

TOP OF DECK 5LAE

BOTTOM OF

[ DECK 5L
GRADE
=280

UMAWINGD T Emrnen | s e
HANDLING, TRANSPORTATION, OR ER 10N, PROVIDE A RE
DATA TABLE AND SCREED ADJUSTMENMT TABLE. CHANGES §
BY THE ENGIMEER AND SHALL BE AT THE CONTRACTOR'S E

MISCELLANEQUS GIRDER CETAILS

& PROVIDE GIRDERS WITH ENDS THAT ARE PLUMB WHEN SET

5 DIMEMSION (& IN PRESTRESSED GIRDER SCHEDULE TABLE
DIMEMSION, FIMISHED LENGTH OF GIRDER SHALL BE CORRI
AND AL OWANCE MADE FOR BEAM SHORTENING.

10, BLOCK OUT TOP FLAMGE OF WF GIRDERS TO ALLOW PLACE
FOR THE END DIAPHRAGMS.

11, iF THE TOP FLANGE OWERHAMG IS TO BE USED FOR SUPPC
OR SCREEDS, APPROVAL BY THE ENGINEER OF THE METHC
BE REQUIRED PRIOR TO CASTING OF THE BEAMS. SHOW TI
FORM AND SCREED SUPPORT ON SHOP DRAWINGS AND D
REINFORCEMENT ACCORDINGLY.

17, GIRDER ERECTION/DECK PLACEMENT ASSUMED TO OCCUR
AFTER GIRDER FABRICATI

+%  EETIMATER NEEIECTION OF PRESTRESSED GIRDER AT GIRDER ER

LAM @ ON.
STRIP 0°, NOTIFY THE ENGINEER o 13. FABRICATE TN ACCORDANCE WITH SECTION 506.
. TQ gg;intmm ? METHOD < CAMBER STRIP VARIES STRAND
4 OF on = —_— 22—
e = 14, DESIGN BASED UPOH O.6% DA, AASHTO M203 LOW RELAX
CAMBER STRIP DETAIL SCREED ADJUSTMENT DIAGRAM iR SHRPING
HTG TS 15, DO NOT SHIP PRESTRESSED CONCRETE MEMBERS UNTIL T
CYLINDERS MANUFACTURED FROM THE SAME CONCRETE £
DEFLECTION DATA -~ INCHES SAME COMDITIONS A5 THE GIRDERS INDICAIE THAT THE €
— — PARTICULAR MEMBER HAS .:'I'CTA'INED A CVOMPRESE]VEHSTR'
o A6 e 3 aC ¥ SPECIFICIED OESIGN 28 DAY COMPRESSIVE STRENGTH,
LOCATION | presTREss | GIRDFR 8P +ag | MPEAR | NONCOWP | comp pL | 45+ aC BASIS DF BAYMENT
L T I A T WA 16, PRESTRESSING CONCAETE NEMBEIS CONSIDEALD INCIDE)
ol 25 2.80 1 D96 | 184 ¢ 275 | 1.06 1 0.26 1 1.33 | -
E G 2.80 | 096§ 1.84 1§ 275 111 § 0.26 1.38 } SCREED ADJUSTMENT DIMENSIONS AT g OF GIRDERS
& G5 3.00 1 098 ¢ 2.01 | 302 ) 1.0 | 027 146§ | T T . T
o e 5} ¥ T 1301 s T LOCATION | 0.0 | 0.1 | 0z | 03 o4 [ 05| 06| 03] 08 ! 09 | 10 | ety PJGSNTER_
7 =57 1 I T SCREED ADIUSTMENT
'g_"‘ G1EaGE 2.80 oAb g 1.84 275 0.92 0.24 1,18 4 SPAN 1 | o A3 D.Sll 1.11 | 1.30 0 .38 1.30_ 1,11 GBI 0.43! a DIMENSION - INCHES
X GZ-G5 2.80 | 0.96 4 1.84 275 | 1.06_4 [FEN| 1.30 4 — i i EE L ———TSCREED ADIUSTMENT
+ ESTIMATED DEFLECTION OF PRESTRESSED GIRDER AT RELEASE SPAN 2 o 04l 077 106] 124 130[124| 106|077 | 041 0  Dimension - INCHES

FCTION/DECK PLACEMENT
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Steel Girder Design

Additional Calculations and Checks ITD does outside of BrD
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* Design Cross frames for construction, final, and fatigue loads
outside of BrD

* BrD can calculate final cross frame demands if it is ran using
3DFEM analysis

* ITD has not validated BrD’s cross frame design capabilities
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* The following Constructability checks are done outside of BrD
* Construction Checks
* Steel Erection checks (wind on girders before deck placement)
e Lateral Girder rotations (ITD BDM 6.10.3.4)
* ITD has a limit on the amount an exterior girder is allowed to rotate during deck placement
* Deck Pouring Sequence
* Not for multi-span bridges with multiple deck pouring stages
* Global Stability of Narrow Systems

* AASHTO 6.10.3.4.2 - check global amplification of I-girder bridges (or stages) with 3 or fewer
girders
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* BrD provides deflection data that can be used for camber diagrams; however,
for multi-span bridges with deck pouring sequencing this is not accurate

* ITD also includes deck shrinkage in the steel girder camber, which is not
included in BrD

G 8ngG, AsuT, 1— —g FIELD SPLICE G FIELD spLICE—! g 8RE, ABUT, 2
16.00

I

|

INE
A\
\

) 0,5

] L VERTIC
r r CAMBER DIAGRAM
!

ssss

00000

RRRRRRRR

cccccc

SSSSSSSSS
OOOOOOOOOO

VERTICAL CURVE
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ITD requires lateral flange bending to be included in design if the bridge is
skewed over 20 degrees or curved

Lateral Flange bending can be input into BrD

Note that BrD includes the maximum lateral flange bending with maximum
vertical flange bending —this can be conservative

Calculation of lateral flange bending stresses is done in external SDFEM
program

D Lateral Suppor

aaaaaaaaaaaaaaaaaaaaa

ease descriptions

Disance | bendingstress
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* BrD does not have capability to input split pipe stiffeners at this time
* Used for high skews >45 degrees

* BrD does check plate stiffeners per AASHTO 6.10.11.2 for bearing and axial
resistance

HSS16x0.625"
SPLIT PIPE STIFFENER

[Q_ GIRDER
1"x10" AN G BEARING
CONNECTION N /

STIFFENER .

SPLIT-PIPE STIFFENER DETAIL

(TYPICAL AT ABUTMENT AND PIER)
]/4" — 1|_O||
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M Analysis Settings

o Design review Rating

Analysis type: Line Girder

Lane / Impact loading type: As Requested
Vehicles Cutput Engine Description

Traffic direction: Both directions
Vehicle selection

= Vehicles
-Standard

- Alternate Military Loading
--HL-93 (5l)
-HL-93 (US)
-HS 20 (51}
~HS 20-44
~-LRFD Fatigue Truck (SI)
----- LRFD Fatigue Truck (US)
[=-Agency
-120 k Truck
—H 10

H525
----- Idaho(1) - Type 3
----- Idaho(2) - Type 352
----- Idaho(3) - Type 3-3
----- Idaho(4) - 121 K
----- Idaho(5) - Type 3 - Permit
----- Idaho(6) - Type 352 - Permit
----- Idaho(7) - Type 3-3 - Permit
----- Idaho(8) - 121 K - Permit
-[TD Lane-Type Legal Load
~NRL - Legal
-~NRL - Permit

Reset Clear Open template

Design method: LRFD
Apply preference setting: Mone

Refresh Temparary vehicles
ehicle summary
= Design vehicles
~Design loads
l.-HL-93 (US)
----- Permit loads
-Fatigue loads

"-LRFD Fatigue Truck (US)

Add to

Remove from

<

Save template QK

m AMNALYSIS REPORTS

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

S HE 85|\ ~kA

Amalysis Analyze Analysis | Tabular Specificatiof Engine Rgsults  Sawve
d

i

Settings Events | Results Check Detall Outputs {raph Results
Analysis Results
My 17781_WAJ — O X
E-17781_WAJ
E--Simple 1 Span C5C Girder Bridge over Yankee Fork
=G1 - Exterior

EH-Ext. CSC Girder
- AASHTO_LRFD

-5tage 3 Infl Lines Span Maodel
~5tage 3 Spec Check Results (Friday Aug. 14, 2026 11:23:05)
—5tage 3 Service Il Stress Ranges
-5tage 3 Fatigue Stress Ranges
-5tage 1 Span Model
-5tage 1 Span Model Actions
~5tage 2 Span Model
~5Stage 2 Span Model Actions
-5Stage 3 Span Model Actions
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e Steel Girder

Bridge ID : 17781_WAJ NBI Structure ID - 17781_WAJ
Bridge : Yankee Fork Bridge Alt -

Superstructure Def - Simple 1 Span CSC Girder Bridge over Yankee Fork

Member : G1 - Exterior Member Alt : Ext. CSC Girder
Analysis Preference Setting -

AASHTO LRFD Specification, Edition 9, Interim 0

Specification Check Summary

Article Status

Flexure (6.10.7.1.1, 6.10.7.2.1) Pass

Shear (6.10.9) Pass

Fatigue (6.10.5.3, 6.6.1.2.2) Pass

Serviceability (6.10.4.2.2) Pass

Constructability (6.103.2.1, 610322, 610323) Pass
Transverse Stiffeners (6.10.11.1.2, 6.10.11.1.3) Pass
Longijtudinal Stiffeners (6.10.11.3.1, 6.10.1132,6.10.11.3.3) NA
Bearing Stiffeners (6.10.11.2.2,6.10.11.23,6.10.11.2.4) Pass
Shear Connector (6.10.10.1, 6.10.10.4) Pass

Field Splice (6.13.2.6,6.13.2.7, 6.13.5.3,6.13.6.1 3a, 6.13.6.1.3b, 6.13.6.1.3¢) NA
Minttmm Negative Flexure Concrete Deck Reinforcement (6.10.1.7) Pass
Deflection (2.5.2.6.2) Pass

* Prestressed Girder

AASHTO LRFD Specification. Edition 9. Interim 0

Specification Check Summary

Bridge ID - S. Jerome IC_WAJ NEBI Structure ID - S. Jerome IC_WA
Bridge : S. Jerome IC_WAJ Check Bridge Alt -

Superstructure Def - Simple 2 Span CPS Girder Bridge over I-84 - Span 1

Member - G1 - Exterior Member Alt - G1 - Ext. Girder
Analysis Preference Setting -

Article Status
Initial Stress at Transfer (5.9.2.3.1a, 592 3 1b) Pass
Splitting Resistance in Anchorage Zones (5.9.4.4.1) Pass
Final Stress due to Permanent and Transient Loads (5.9.2.3 2a, 592 3 1b) Pass
Flexwre (5.6.3.2, 5.6.3.3) Pass
Shear (5.7.33,5725,5726,5735) Pass
Deflection (5.6.3.5.2) Pass
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