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STL3 — Steel Splice Design Review and Rating

BrDR Tutorial

Topics Covered

e  Steel splice data entry

e  Splice schematic

e  Splice analysis options

e LRFD analysis and results

e LRFR analysis and rating

e Using AASHTO LRFD Bridge Design Specifications, 91 Edition.

e  Using Manual for Bridge Evaluation, 3" Edition with 2023 interims.

This example describes entering a steel girder splice into BrDR and analyzing it for both LRFD and LRFR.

Steel splice data entry

Open bridge BID3 — TrainingBridge3 from the sample database in the Bridge Explorer. The partially expanded

Bridge Workspace tree is shown below.

Workspace - o x

Compaonents
=+ M TrainingBridge3
B @ Components
- LEFD 1904 AASHTO LRFD Specifications
I Class A (US)
- (@ Grade 60 Epoxy
L Grade s0W
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
= [ SUPERSTRUCTURE DEFIMITIONS
= i 3 Span GirderLine
- 4 Impact/Dynamic Load Allowance
- 2 Load Case Description
- oMy Superstructure Loads
- [ Shear Connectar Definitions
- [ Stiffener Definitions
- [ MEMBERS
= |2 BRIDGE ALTERNATIVES
2 @ Three Span Bridge (E) (C)
=K ) SUPERSTRUCTURES
2 T Three Continuous Spans
B () SUPERSTRUCTURE ALTERNATIVES
] 3 Span Continucus GirderLine (E) (C) (3 Span GirderLine)
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STL3 — Steel Splice Design Review and Rating

Bridge Materials - Connectors

To create a new bolt material, in the Components tab of the Bridge Workspace, expand the Connectors node, click
on Bolt, and select New from the Manage group of the WORKSPACE ribbon (or right mouse click on Bolt and
select New). The window shown below will open.

e | Bridge Workspace - TrainingBridge3 AMALYSIS REPORTS T - 0 x
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~

A Che LI} <& Restor= [ 3 B —
o = B > - X5 > T |
: ate Save " Close Export Refresh Open | New | Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic ® x || Report LIS
Bridge M’
Componenb
. aAppurtenancEs
. aEeamShapes
= EConnectars
- B Nai u New a x
i [y/SIS
& Riv Analyze -
- B we
. aFadurs [F<] View Summary Report
. EILRFDS| [@ View Detailed Report
wMaten §§ General Preferences
Close Bridge Werkspace
I

Enter the data as shown below and click the Compute from library... button.

™ Structure Definition Connectors - Bolt

Marme: Field Splice Bolt

ASTM A325
Description:

Bolt diameter: 0.875 v

Library designation: AASHTO M 164 (U5} -

in
Connection type Hole size
O siip-citical O standard
Bearing Qversize
Short slot
Grip length: in Long slot
ASD
Allowable shear stress: 2375 ks
MNominal slip resistance: 23 ks
LRFD
Minimum tensile strength, Fub: 120
Required tension, Pt 39

Load direction

o Any direction
Transverse

Parallel

LFD

Allowable shear stress

ksi Kh: 1

KIp

n Balt threads excluded from shear plane
Hole diameter: 09375 in

Surface class

Hole type

Class A Punched full size
Q cisse O orilled full size
Class C Subpunched and reamed to siz
Class D
43 ks
32 ks

0.5
Compute from

library...

QK Apply Cancel

Click OK to apply the data and close the window.
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STL3 — Steel Splice Design Review and Rating

Splice Location

Returning to the Bridge tab of the Bridge Workspace, expand the Exterior Girder member, Composite Plate
Girder member alternative and select the Splice Locations node. Click on the New button from the Manage group
of the WORKSPACE ribbon (or right click and select Open from the menu) to open the New Splice Location

window as shown below.

o | Bridge Workspace - TrainingBridge3 ANALYSIS REPORTS ? - 0 x
WORKSPACE | TOOLS  VIEW | DESIGN/RATE _ REPORTING ~
£ Check C E 2 Re -_ 5 731 T
i rt <
date Save Close Export Refresh | Cpe
Bridge Manage
Workspace L Schematic

Iﬁ? Components
=- | SUPERSTRUCTURE DEFINITIONS

& 3 Span Girderline
~ =} Impact/Dynamic Load Allowance
- # Load Case Description
- gHr Superstructure Loads
a Shear Connector Definitions
a Stiffener Definitions
= 3 MEMBERS
I Exterior Girder
i‘- s Member Loads

- "@ Supports
- 53 MEMBER ALTERNATIVES
2 I Composite Plate Girder () (C)

- 7T Default Materials

- =% Impact/Dynamic Load Allowance
- PR Girder Profile

- gt Hinge Locations
- [ splice Locations
- =1 Deck Profile

Analysis nox

New
&1 Haunch Profile
. G All...
= Bracing Ranges Ry
= Stiffener Range| Analyze

- [ Bearing Stiffen
bk Live Load Distri
i [ Points of Intere

“~ = Deterioration P
- [ BRIDGE ALTERNATIVES

View Summary Report
View Detailed Report

General Preferences

B& ekl

Close Bridge Workspace

The drop down menu for Distance contains the locations of girder section change points (flanges and webs) that were
described in the Girder Profile window. One of these values can be selected, or a location value can be manually

entered. For this example, select 98 from the drop down.

% MNew Splice Location *

Support number: | 1 |E|

Direction

Leit (@ Right

Distance: I

40.0000

E]

124.0000
154.0000
182.0000
273.0000
301.0000
331.0000
357.0000
415.0000

Click OK to open the Splice Location window as shown below.
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STL3 — Steel Splice Design Review and Rating

Splice Location — Girder

Enter the splice gap information as shown below and check the Filler plate extended checkbox, which will be disabled
if the girder plate sizes don’t vary on either side of the splice. The Apply location button updates the displayed girder
plate sizes if the location changes.

M Splice Location - m} X

Direction

Support number. v ® ekt Right Distance: ft Apply location

| Girder .I'| Top flange | Bottom flange | ‘Web ) |

| "
CL Splice Splice gap: | 0.2500 in
pa730"x 16000" | [10000" x 18.000" |
B Filler plates extended
LRFR
Condition factor: | Good or Satisfactory »

|D.43 75" x 69.000"

Jo.

[p.5000" x60.000" |

(— Gap g

[[] Field measured section praperties

Sta

Ahd >
16250 x18000° 1| [12500"x18.000° |
| Left cover plates | Right cover plates |

oK || Apply || Cancel
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STL3 — Steel Splice Design Review and Rating

Splice Location — Top flange

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

M Splice Location

Direction

Suppert number: | 2 e Distance: | 42.00

o |eft Right

| Girder | Top flange .I| Bottom flange ] ‘Web ."|

Quter Plate

| D1 N1 spa_at P1 D2

— 1 1 i
L | | tE1 D3
H ] [
i N2 spa. at G1
: } . 3

CLweb ' _L:L_ [ P PR ISP,

i
n e ]
[H] N2 spa. at G1
e . !
1l £E1 D3

él‘ Jh S
'CL Splice

Inner Plates
| =
| -
il i
b o | 12
II\
I o —|
cweb L0 IR

1
i o | [3E
i 7
I o —
Il fEa
I‘
'CL Splice

ft Apply location

Bolt definition: | Field Splice Bolt

D1: | 1.7500 in E1: | 1.5000
D2: | 1.5000 in E2: | 1.5000
N1: | 4 E3: | 1.5000
P1: | 3.0000 in E4: | 1.5000
D3: | 1.5000 in

N2: | 1

G1: | 3.0000 in

Cuter plate

Plate material: | Grade 50W

Thickness: 04375 in

Length: in

Width: in
Edge type

®) Sheared (_) Rolled or gas cut

- O

Inner plate
Plate material: | Grade 50W v
Thickness: 0.5000 in
Length: in
‘Width: in

Edge type

®) Sheared (_J Rolled or gas cut

OK | | Apply | | Cancel
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STL3 — Steel Splice Design Review and Rating

Splice Location —

Bottom flange

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

M Splice Location - m}
Direction
Support number: e & Loit Right Distance: ft Apply location
Girder Top flange T Bottom flange | Web )
Quter Plate Bolt definition: | Field Splice Balt
| D1 N1 spa. at P1 D2 D1: | 1.7500 in E1: | 1.5000 in
— __
f— i fei] |4oo D2:[15000  |in  EZ 15000 in
II\ . Y
[ N2spa.atGl NI 4 E3: | 1.5000 in
" g *
Iyl P1: | 3.0000 in E4: | 1.5000 in
cweb N __l=__
ih D3: | 15000 in
N e .
:Il IrN2 spa. at G1 N2: | 2
L] L]
1] e [ os G1: | 27500 in
— Yy
'CL Splice
Inner Plates Cuter plate Inner plate
E2
I‘ |-1—b Plate material: | Grade 50W Plate material: | Grade 50W L
[ T
1]
|:‘ |. IES Thickness: 04375 in Thickness: 0.5000 in
Il
1l . Length: in Length: in
Il $E4
Cweb Ll l_» = Width: in Width: in
1M E4
I ) _I Edge type Edge type
N
:!‘ ° 4 ®) Sheared (_) Rolled or gas cut ®) Sheared (_J Rolled or gas cut
1l E3
T
'CL Splice
OK | | Apply | | Cancel
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STL3 — Steel Splice Design Review and Rating

Splice Location — Web

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

M Splice Location - m}
Direction
Support number: e & Loit Right Distance: ft Apply location
| Girder | Top flange ] Bottom flange ] ‘Web |
W Bolt definition: Field Splice Bolt
i i Vertical edge distance: 1.5000 in
D1 —
-: :- . Horizontal edge distance: | 15000 in
: : Plate material: Grade 50W
: : Plate thickness: 04375 in
N1 spal at P1 \ | D 7 Edge type
I ®) Sheared (_] Rolled or gas cut
N "
1
1 D1: | 45000 in
h]
olle o D2: | 4.5000 in
D2 I _
I N1 |20
N2spa.atG2 —w ¢—* — N2spaatGz Pl: |3.0000 in
2
N2: |1
G2: | 3.0000 in
W2: | 3.7500 in
W in
in
OK | | Apply | | Cancel
Click OK to apply the data and close the window.
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STL3 — Steel Splice Design Review and Rating

Splice — Right click menu

Cpen

Copy

Copy To..

Delete

Analyze

View Summary Report
View Detailed Report
Schematic

zeneral Preferences

BePoelMxool

Close Bridge Workspace

Copy — copy and then paste the splice to another member alternative.

Copy To... - opens a window allowing the user to pick 1 or more member alternatives to copy to.

Splice Locations — Right click menu

E]—!_,_J, Expand Branch

;‘ Collapse

o

ranch
Mew

Copy All..

Analyze
View Summary Report
View Detailed Report

General Preferences

B & e Roal

Close Bridge Workspace

Copy All... - opens a window allowing the user to pick one or more member alternatives to copy all the splices in the

member alternative to.
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Splice - Schematic

Select the splice Span 1 — 98.000000 in the Bridge Worksapce tree and click on the Schematic button from the
Manage group of the WORKSPACE ribbon (or right click and select Schematic from the menu) as shown below.

o | Bridge Workspace - TrainingBridge3 ANALYSIS REPORTS ? - 0O X
A WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING "
& Restore E o @ — h; ‘ﬁ
" Close Export Refresh Open HNew Copy 3:1:'_&' Duplicate Delete]| Schematic
Bridge Manage
Workspace ® x || Schematic  ® % || Report rx

Igﬁ Companents

- TrainingBridge3

[ DComponenB

D‘ Diaphragm Definitions

w Lateral Bracing Definitions
= [E3) SUPERSTRUCTURE DEFINITIONS

& 4 3 Span GirderLine
- =} Impact/Dynamic Load Allowance
&% Load Case Description
- 2 Superstructure Loads
W Shear Connector Definitions
- [ Stiffener Definitions
- 3 MEMBERS
I Exterior Girder
- gt Member Loads
- " Supports
|2 MEMBER ALTERNATIVES
& I Composite Plate Girder (£) (C)
- LT Default Materials Analysis
- j Impact/Dynarmic Load Allowance
= Girder Profile
)-. Hinge Locations
= ‘E Splice Locations
L. 2rSpani-
= Deck Profile & Open
+ B Haunch Profile Copy
-~ = Bracing Ranges Copy To...
g Stiffener Ranges | §¢  Delete
[+ Bearing Stiffener Lg
- ke Live Loed Disiout] = 47177
- & Paints of Interest B View Summary Report
=1 Deterioration Profil (@ View Detailed Report
#- [ BRIDGE ALTERNATIVES I
@ General Preferences
Close Bridge Workspace
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STL3 — Steel Splice Design Review and Rating

The following schematic is displayed.

Schematic

Splice Location
B KkQQe BH-| 0% -

TrainingBridge3

Training Bridge 3(LRFD) - 3 Span GirderLine - Exterior Girder
Splice location: Span 1 - 980"

I-79 / Ohio River

10/12/2009
a4 @ (TyE EETH 112" (TYP) T 2(TYR)
:ﬁbtiid%tidQEt—f = = =
gl
S O 5 1spa@ 3" (TYP)
. o i o 112 +1sPA@Y
o b o3I
* o o o
e o o o
e o o o
o o o o
s O L I
e o o o
* @ . @
OO 0O U 20 spa @ 3"
e e o o
e @ e @
* o o o
* o o o
*e o o o
* o o o
* o o o
. O . o
® * e
L I e o —*
- 2spa @2 34" (TYP)
5 rows of 6 @ 3" (TYP) L il il Ll
3 314" 1172% (TYP) 7 112 (TYR)
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STL3 — Steel Splice Design Review and Rating

Splice Analysis Options

Analyze a single splice.

Select a Splice Location in the Bridge Workspace tree and click the Analyze button from the Analysis group of the
DESIGN/RATE ribbon. The girder DL and LL analysis will run. Specification checks will be performed at points
required for the splice location, the splice itself, and stress calculations at adjacent brace points. For LRFR or LFR,

the spec checks will include the splice rating articles.
Analyze a girder that contains a splice.

LRFD Design Review.
Select Generate at section change points under LRFD in the Control options tab of the Member Alternative
Description window for a member alternative to have spec checking occur at the splice location. Splice specification

articles will be processed in addition to the regular steel girder specification articles.

LRFR/LFR Rating

Select Generate at section change points under LRFR and LFR to have specification checking occur at the splice
location. Splice specification articles will be processed in addition to the regular steel specification girder articles.
Also select Include splices in rating to have the splice rating articles processed as well.

Select only Include splices in rating to have the splice specification articles and splice rating specification articles

processed at the splice locations in addition to the regular steel girder specification articles.

(See the image below for Member Alternative Description — Control options settings)

Last Modified: 3/3/2024 11
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% Member Alternative Description

Member alternative: Compaosite Plate Girder

Description Specs Factors Engine Import

LRFD
B points of interest
n Generate at tenth points
@ Generate at section change points ]
n Generate at user-defined points

Generate at stiffeners
Allow moment redistribution
Use Appendix A6 for flexural resistance
Allow plastic analysis
Ignore long. reinf. in negative moment capacity
Consider deck reinf. development length
Must consider user input lateral bending stress

Consider concurrent moments in Cb calculation
[ Distribution factor application method
By axle

LFR
[ Points of interest
n Generate at tenth points

Generate at section change points ]

n Generate at user-defined points
Allow moment redistribution
Allow plastic analysis of cover plates
@ Include field splices in rating ]
Include bearing stiffeners in rating

n Allow plastic analysis

Ignore long. reinf. in negative moment capacity
Ignore overload operating rating

Ignore shear

Consider deck reinf, development length

Consider tensinn-fisld artion in stiffened weh end nanels

Control options

v

LRFR
EiPoints of interest -
n Generate at tenth points
@ Generate at section change points ]
n Generate at user-defined points

Generate at stiffeners
Allow mement redistribution
Use Appendix AB for flexural resistance
Allow plastic analysis
Evaluate remaining fatigue life
Ignore long. reinf. in negative moment capacity

n Include field splices in rating ]

Consider deck reinf. development length
Consider tension-field action in stiffened web end panels

Must roncider nser innnt lateral hendinn strace v

ASR
IPaints of interest
n Generate at tenth points

Generate at section change points
n Generate at user-defined points
Ignore long. reinf. in negative moment capacity
Consider deck reinf. development length

Consider tension-field action in stiffened web end panels

oK Apply Cancel

Last Modified: 3/3/2024
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STL3 — Steel Splice Design Review and Rating

LRFD Design Review

To perform an LRFD design review, select the Analysis Settings button on the Analysis group of the DESIGN/RATE

ribbon. The window shown below opens.

E Bridge Workspace - TrainingBridge3
BRIDGE WORKSPACE WORKSPACE TOQOLS VIEW
% =
= = O~
Analysis Analysis Engine
Settings Events Qutputs
Analysis Results

AMNALYSIS

DESIGN/RATE

REPORTS

REPORTING

Click the Open Template button and select the HL 93 Design Review to be used in the design review and click

Open.
M Open Template
| Termnplates | Description Analysis Owner | Public / Private
+ [HL 83 Design Review | HL 92 Design Review LRFD Public
HS 20 LFD Rating HS 20 LFD Rating LFR Public
LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public
g ] s
Last Modified: 3/3/2024 13




STL3 — Steel Splice Design Review and Rating

The Analysis Settings window will be populated as shown below.

™ Analysis Settings — O *
o Design review Rating Design method: LRFD v
Analysis type: Line Girder w
Lane / Impact loading type: As Requested v Apply preference setting: None v
Vehicles Output Engine Description
Traffic direction: Both directions w Refresh Temporary vehicles Advanced
Vehicle selection ehicle summary
B Vehicles =8 Dresign vehicles
EStandard ~Design loads
- Alternate Military Loading 'HL-83 (US)
-EW2 - Permit loads
-EV3 -Fatigue loads
--HL-83 (5l) "-LRFD Fatigue Truck (US)
--HL-83 (US) Add to
-HS 20 (SI)
-HS 20-44
-~ LRFD Fatigue Truck (1)
----- LRFD Fatigue Truck (US)
Agency
-User defined
- Temporary Remove from
<<
Reset Clear Open template Save template oK Apply Cancel

Click OK to apply the data and close the window.

Specification Check Detail

Select the splice Span 1 —98.00 in the Bridge Workspace tree and click the Analyze button on the Analysis group
of the DESIGN/RATE ribbon to perform the rating. This will begin an analysis and specification check of the points
required for the splice, the splice location (98.00 ft) itself and typically the brace points on the left and right side of
the splice location (84.00 ft and 112.00 ft).

B | Bridge Workspace - TrainingBridge3 AMALYSIS EPORTS 7 - 0 X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
%
= g
Analysis| Analyze Engine
Settings Qutputs
Analysis Results

Last Modified: 3/3/2024 14



STL3 — Steel Splice Design Review and Rating

The specification checks for the splice can be viewed by clicking the Specification Check Detail button from the
Results group of the DESIGN/RATE ribbon.

-~
|

BRIDGE WORKSPACE

Bridge Workspace - TrainingBridge3 ANALYSIS REPORTS

WORKSPACE TOOLS VIEW REPORTING

7

DESIGM/RATE

2 B

Tabular |Specification | Engine Results Save
Outputs Graph Results

Analysis Analyze
Settings
Analysis

Double click on the 6.13.6.1.3b Flexural Members — Flange Splices article for Stage 3 at Span 1 — 98.00 ft.

™ Specification Checks for Splice 98.00 - 56 of 128 - m} *
Articles
a A ic ~
\/’J P All articles
Properties Generate Format
Bullet list ~
Specification filter Report
4 |_| Superstructure Component Specification reference Limit State Flex. Sense Pass/Fail -
» |_|Stage 1 v/ 6.13.2.9 Bearing Resistance at Bolt Holes N/& Passed
» |_|Stage 2 M& 6.13.3.2.4 Fillet Welded Connections N/A Nat Applicable
4|_|5tage 3 B 6.134 Splice Block Shear Rupture Resistance N/A General Comp.
4 |_| Composite Plate Girder B 6.13.5.2 Flange Splice Plate Tension N/A General Comp.
[45pan1-0.00 ft B 6.12.5.3 Shear N/A General Comp.
LSpan T~ 14001t  6.13.6.1.3a General N/A Passed
1Span1-2800% [ 3 6.13.6.1.3b Flexural Members - Flange Splices] N/A Failed
(i 5pan 1-42.001t - . -
X 6.13.6.1.3¢ Flexural Members - Web Splices N/A Failed
|4 5pan 1- 56,00 ft i
B 6.13.6.1.4 Fillers N/A General Comp.
I Span 1-7000 % 3 6.6.1.2.2 Design Criteri N/A Failed
Span 1- 8400 ft 3 ,6.1.2.2 Design Criteria / aile:
~ySpan 1- 9800 ft APPD6.1 Plastic Moment N/A General Comp.
_1Span 1- 11200 it B APPD6.2 Yield Moment N/ General Comp.
[y Span 1-126.00 ft. B APPDE3.1 In the Elastic Range (D<) N/A General Comp.
[ 5pan 1 - 140.00 ft. B APPDE.3.2 Depth of the Web in Compression at Plastic Moment N/A General Comp.
L Span 2 - 14.25 ft. B Steel Elastic Section Properties N/ General Comp.
|_1Span2-2850ft B Unbraced Length Calculations N/A General Comp.
e
Review the splice specification article. Article 6.13.6.1.3b fails for the bottom flange splice plates.
m Spec Check Detail for 6.13.6.1.3b Flexural Members - Flange Splices - [m] x
-~
Bot Quter Splice Plate --————--————--———————-——
ag = 7.88 in~2
2n = 5.41 in~2
Ze 6.38 in~2
sg 23.63 in"3
Sn =  16.08 in"3
Ip = 1363.13 in~4
Yield Fracture -—-------  ———-——v Block Shear -
Limit Load In Design Design esign Pass/ |
State Comb Tension B ML £ F-allew  Ratio £ F-allow  Ratic £ F-zllow  Ratio Fail
{kip) (xip-ft) (k1) (1es1) (1es1) (ki) (ki) (k1)
STR-I 1 Yes E 0.0 57.89 0.82 34.21 56.00 0.67 0.30 Fail
STR-I 1 ¥o E 0 57.89 0.82 Fail
STR-T z Yes s 0 57.89 0.82 24.21 56.00 0.67 0.30 Fail
STR-1 z ¥o e 0 57.89 0.82 Fail
STR-I 3 Yes E 0 57.89 0.82 24.21 0.67 0.30 Fail
STR-I 3 Yes E 0 7.82 0.82 24.21 0.67 0.30 Fail
STR-III 1 Yes E 0 57.89 0.82 24.21 0.67 0.30 Fail
STR-III 1 Yes E 0.0 7.89 0.82 34.21 0.67 0.90 Fail
STR-III z Yes B 0.0 57.89 0.82 24.21 0.67 0.30 Fail
STR-III 2 Yes .2 0.0 57.89 0.82 24.21 0.67 0.30 Fail
STR-III 3 Yes 3 0.0 57.89 0.82 34.21 0.67 0.90 Fail
STR-III 3 Yes 3 0.0 57.89 0.82 34.21 0.67 0.90 Fail
STR-V 1 Yes s 0.0 57.89 0.82 34.21 0.67 0.30 Fail
STR-V 1 ¥o E 0.0 7.89 0.82 Fail
STR-V 2 Yes E 0.0 7.89 0.82 34.21 56.00 0.67 57.3% 52.04 0.30 Fail
STR-V F No E 0.0 7.88 0.82 Fail
STR-V 3 Yes E 0.0 57.89 0.82 34.21 56.00 0.67 57.89 52.04 0.90 Fail
STR-V 3 Yes E 0.0 57.89 0.82 34.21 56.00 0.67 57.3% 52.04 0.30 Fail
v
0K

Last Modified: 3/3/2024
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STL3 — Steel Splice Design Review and Rating

Revise the bottom flange splice plate as follows in the Splice location window.

™ Splice Location

Directicn
Support number: 2 v ° Left Right Distance: 42
Girder Top flange Web
Quter Plate
|.D1],  Nispa atP1 |.D2_|
i o
1t I | $E1 D3
e °
W N2 spa. at G1
e ]
CLweb _1:1 __________________ | =
1N
1} L] L ]
III N2 spa. at G1
Il [ ] L]
i 3] D3
— ¥y
'CL Splice
Inner Plates
| | E2
| —
il I
i I
III
1 . * —
cuweb L [ e
[
4 _ | [des
I 7
(] * —
1} E3
II
‘CL Splice

ft Apply location

Bolt definition: Field Splice Bolt ~
D1: 175 in E1. 15 in
D2 15 in E2: 15 in
N1 4 E3: 15 in
Pl 2 in E4 15 in
D3 15 in
NZ: 2
Gl1: 275 in
Cuter plate
Plate material: Grade 50W
Thickness: 0.5 in
Length:
Width:
Edge type
o Sheared Rolled or gas cut

o Sheared

Inner plate
~ Plate material: Grade 50W
Thickness: 0.5625 in
Length:
Width:
Edge type

Rolled or gas cut

Apply

Cancel

Rerun the LRFD design review on the splice plate. Once the analysis is complete, open the same specification article

and review the results. Take note of the change in design ratios as shown below.

E Spec Check Detail for 6.13.6.1.3b Flexural Members - Flange Splices - m] x
- a
Bot Quter Splice Plate ——-—-—--—————————————-———
g = 9.00 in~2
En = 6.19 in~2
Ze 7.2% in~2
Sg in*3
Sn = 18.
Ip = 1368.
777777777 Yield - —--—-——--—— Fracture --—-——-—— -——---— Bleck Shear -—-—--—-——
Limit Load In Design Design Design Pass/
State Comb Tension P M1 f F-allow Ratio £ F-allow Ratio £ F-allow Ratio Fail l
{kip) (kip-ft) {k=1) (ksi) (ksi) (ksi) (ksi) {k3i)
1 Yes .9 a.0 a 0.94 73.68 56.00 0.76 50.66 52.04 1.03 Fail
1 No .9 ] 0.94 Fail
2 Yes .9 a 0.94 73.68 26.00 0.7& 50.88 1.03 Fail
2 No .9 ] 0.94 Fail
3 Yes -9 a 0.94 73.88 50.66 1.03 Fail
3 Yes .9 Q 0.24 73.68 50.88 1.03 Fail
1 Yes -9 a 0.94 73.88 50.66 1.03 Fail
1 Yes .9 4] 0.94 73.63 50.68 1.03 Fail
2 Yes .9 ] 0.94 73.63 50.66 1.03 Fail
2 Yes 9 a 0.94 73.68 50.68 1.03 Fail
3 Yes 9 ] 0.94 73.63 50.66 1.03 Fail
3 Yes -9 a 0.94 73.88 50.66 1.03 Fail
1 Yes .9 Q 0.24 73.68 50.88 1.03 Fail
1 No -9 a 0.94 Fail
2 Yes .9 4] 0.94 73.63 50.688 52.04 1.03 Fail
2 No .9 ] 0.94 Fail
3 Yes 9 a 0.94 73.68 50.68 1.03 Fail
3 Yes .9 ] 0.94 73.63 50.66 1.03 Fail
v
oK
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STL3 — Steel Splice Design Review and Rating

LRFR Analysis

Splices can be rated for either LRFR or LFR. To perform an LRFR rating, select the Analysis Settings button on the
Analysis group of the DESIGN/RATE ribbon. The window shown below opens.

-3
|
O
X

E Bridge Workspace - TrainingBridge3 ANALYSIS REPORTS

ERIDGE WORKSPACE WORKSPACE TOOLS WVIEW DESIGM/RATE REPORTING A

2
= &
Analysis Analysis Engine
Settings Events Qutputs
Analysis Results

Click the Open Template button and select the template LRFR Design Load Rating and click Open.

T Open Template X
| Templates | Descriptian | Analysis | Cwner | Public / Private |
HL 93 Design Review HL 93 Design Review LRFD Public
HS 20 LFD Rating HS 20 LFD Rating LFR Public
LS |LRFR Design Load Rating | LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public

Open | | Cancel
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STL3 — Steel Splice Design Review and Rating

The Analysis Settings window will be updated as shown below.

M Analysis Settings —

Design review o Rating Rating method: -RFR e
Analysis type: Line Girder w
Apply preference setting: None ~
Vehicles Qutput Engine Description
Traffic direction: Both directions N Refresh Temporary vehicles Advanced
Vehicle selection Vehicle summary
E-Vehicles =Rati ng vehicles
El-Standard E=-LRFR
- EV2 LJ-J--Design load rating
-EV3 ~Inventory
~H 15-44 L HL-93 (US)
-H 20-44 ~Operating
~HL-93 (3]} Add to L--HL-93 (US)
~HL-93 (US) -Fatigue
-HS 15-44 o "-[RFD Fatigue Truck (US)
--HS 20 (S} [=Legal load rating
~H520-44 e Routine
-Lane-Type legalload | Specialized hauling
-LRFD Fatigue Truck (S} Permit load rating
~LRFD Fatigue Truck (US) Remove from
NRL e
+SU6
- SUT
- Type 3
= Type 3-3
----- Type 352
Agency
-~ User defined
----- Temporary
Reset Clzar Cpen template Save template QK Apply

Cancel

Click OK to apply the analysis settings and close the window.
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STL3 — Steel Splice Design Review and Rating

Tabular Results

Select the splice Span 1 —98.00 in the Bridge Workspace tree and click the Analyze button on the Analysis group
of the DESIGN/RATE ribbon to perform the rating.

When the rating analysis is finished, results can be reviewed by clicking the Tabular Results button on the Results
group of the ribbon. The Tabular Results window shows the controlling rating factors at this location. For this

example, some ratings are controlled by the splice, and some are controlled by the steel girder.

. . . . e ? —_
E Bridge Workspace - TrainingBridge3 ANALYSIS REPORTS E o X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
# o ] & % H
== @, 4
l=e, =5 = Pl
Analysis Analyze Tabular ppecification Engine Results Save
Settings heck Detail Cutputs Graph Results
Analysis Results
The window shown below will open.
D4 Analysis Results - Splice 98.00 O
=
="
Print
Print
Report type: Lane/Impact loading type Display Format
Rating Results Summary w o As requested Detailed Single rating level per row e
. Live Load . Rating | Load Rating . Location | Location .

Live Load Trs Rating Method Level (Ton) Rating Factor P Span-(%) Limit State Impact Lane
HL-93 (US) Truck + Lane LRFR | Inventory 3631 1.009 98,00 | 1-(70.0) | STRENGTH-| Splice Flange Moment | As Requested | As Requested
HL-93 (US) Truck + Lane LRFR | Operating 47.07 1.307 98.00| 1-(70.0) | STRENGTH-I Splice Flange Moment | As Requested | As Requested
HL-93 (US) | 90%(Truck Pair + Lane) LRFR | Inventory 3564.00 99,000 98.00 1-(700) STRENGTH-I Steel Shear | As Requested | As Requested
HL-93 (US) | 90%(Truck Pair + Lane) LRFR | Operating 3564.00 99,000 98.00 1-(700) STRENGTH-I Steel Shear | As Requested | As Requested
HL-93 (US) Tandem + Lane LRFR | Inventory 4207 1.169 98.00| 1-(70.0) | STRENGTH-| Splice Flange Moment | As Requested | As Requested
HL-93 (US) Tandem + Lane LRFR | Operating 54.53 1515 98.00| 1-(70.0) | STRENGTH-| Splice Flange Moment | As Requested | As Requested

AASHTO LRFR Engine Version 7.5.0.3001

Analysis preference setting: None

Close
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