COLORADO DEPARTMENT OF TRANSPORTATI ON Secti on: 10

BRI DGE RATI NG MANUAL Supersedes: July 1, 1995

STAFF BRI DGE Ef fective: July 1, 2002

SECTI ON 10 — STEEL BRI DGES

10-1 | NTRODUCTI ON TO RATI NG STEEL BRI DGES

This section together with Section 1, presents the policies and
guidelines for rating steel girders. Policies are covered in subsection
10-2, while supporting guidelines are presented in subsections 10-2, 3,

and 4.

The types of girders covered by this section are:

c Concrete on | -Beam

cC Concrete on |-Beam Conti nuous

Cl K Concrete on |-Beam Conposite

CICK Concrete on |-Beam Conti nuous and Conposite
SBG Steel Box G rder

SBGC Steel Box G rder Continuous

SDG St eel Deck G rder

SDGC  Steel Deck G rder Continuous

SSD Steel Stringer - Concrete Deck

SSE Steel Stringer - Earth Filled

SSM Steel Stringer - Metal Plank Floor

SSMC  Steel Stringer Continuous - Metal Plank Floor
SSS Steel Stringer - Tinber Floor

SSSC Steel Stringer Continuous - Tinber Floor
STG Steel Through G rder

WG Wl ded G rder

WGC Wl ded G rder Conti nuous

WK Wel ded G rder Conposite

WECK Wl ded G rder Continuous and Conposite

10-2 POLI CIES AND GUI DELI NES FOR RATI NG STEEL BRI DGES

l. Cener al

A

All steel girders (except for girders in Truss Bridges) shall be
rated by the VIRTIS program or one acceptable to the CDOT Bridge
Br anch.

Steel girders with considerable stress/strain effects due to

hori zontal curvature, skew, tenperature, or other influences shal
be nodel ed as sinple, straight beans on pin or roller supports.
The VIRTIS output results can then be supplenmented w th hand
calculations to consider any of these significant influences, as
necessary. Al so, when appropriate, steel girders having or |acking
hori zontal curvature effects and depending on the type of girder
to be analyzed, DESCUS | or DESCUS Il may al so be used to perform
the rating.

Al'l steel bridges shall be rated by the |oad factor nethod.

Use the mnimum design yield strength value (Fy) and the m ni num
conpressive strength of concrete (F c) from plans.
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E

For SSE, SSM and SSS structure types, it is acceptable to

di sregard AASHTO s al | owabl e stress reduction formula for
unsupported conpression flanges. If the condition of the girder

i ndicates that full yield strength should not be used, the rating
stresses shoul d be reduced as appropri ate.

Steel box girder tenplate has not been incorporated in the current
version of Virtis 4.0.4. However, steel box girders can be rated
using “2the single-girder parameters in the analysis. The live

| oad distribution factor and the dead | oad shall be adjusted
accordi ngly.

G rders Requiring Rating

A

Cal cul

Interior Grders - Arating is required for the critical interior
girder. Mre than one interior girder may require an anal ysis due
to variation in span |length, girder size, girder spacing,
differences in | oads or nmonents, grade of structural steel, etc.

Exterior Grders - An exterior girder shall be rated under the
fol |l owi ng gui delines.

1. When the section used for an exterior girder is different than
the section used for an interior girder

2. When the overhang is greater than S/ 2

3. When the plans indicate that the curb and floor slab were
poured nonolithically, the live |load distribution factor for the
exterior girder should be cal cul ated and conpared to the live

|l oad distribution factor (LLDF) for the interior girders. If the
LLDF for the exterior girder is equal to or greater than 75% of
the LLDF for the interior girders, the exterior girder shall be
rated.

4. When the rater determi nes the rating woul d be advantageous in
anal yzing the overall condition of a structure.

ations

A set of calcul ations, separate from conputer output shall be
prepared and submitted with each rating. These cal cul ati ons shal
i ncl ude derivations for dead | oads, derivations for live |oad
distribution factors, and any other cal cul ati ons or assunptions
used for rating.

Dead Loads

1. The final sumof all the individual weight conmponents for dead
| oad cal cul ati ons nay be rounded up to the next 5 pounds.

2. Dead loads applied after a cast-in-place concrete deck has
cured shall be distributed equally to all girders and, when
applicable, treated as conmposite dead | oads. Exanpl es include
asphal t, curbs, sidewal ks, railing, etc.
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3. Use 5 psf for the unit weight of permanent steel bridge deck
forns.

4. Dead | oads applied before a cast-in-place concrete deck has
cured shall be distributed to the applicable individual supporting
girders and treated as non-conposite | oads. Exanples of this type
of dead | oad are deck slabs, girders, stiffeners, splices and

di aphragns. The wei ght of diaphragns may be treated as point | oads
or as an equival ent uniformdead | oad for the span under
consi der ati on.

EXAMPLE: For two diaphragnms (P) at 1/3 points
(PL)/3 =M= (wL x L)/8
Equi val ent uniformload . . . w= (8P)/3L

5. The nethod of applying dead | oads due to utilities is left to
the rater's discretion.

Rati ng Reporting/ Package Requirenents

The rater and checker shall conplete the rating docunentation as
described in Section 1 of this nanual. Additionally, yield strength
(Fy) of structural steel used in the analysis and any variation from
the original design assunptions shall be added to the Rating Summary
Sheet. The rating package requirenents shall be per Section 1-13 of
this manual and as anmended herein:

Consul tant designed projects — Before finalizing the rating package and
when VIRTIS is used as the analysis tool, the Rater shall verify with
the Staff Bridge Rating Coordi nator that the version number of the
program being used is identical to CDOI'S version nunber. Data files
created using a |l ower version of the programshall be rejected. It is
required for the CDOT data archive, since the data base nanagemnent
feature inside the programwould not work satisfactorily. After the
analysis is conpleted, the rater shall save the data file. Wen saving
is finalized, the rater shall export the data file in *.bbd fornat
(i.e., F-17-1E. bbd format; bbd = BRIDGEWAre Bridge Data File) on an

| BM conpatible 3.5 PC Disk for delivery with the rating package.

Al so, the version nunber used during analysis shall be witten on the
di skette | abel. This ensures proper inportation of bridge data archive
by Staff Bridge at a | ater date.
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10-3

GUI DELI NES FOR USI NG THE VI RTI S RATI NG PROGRAM

The VIRTIS computer program performs the analysis and rating of sinple
span and nulti-span steel girder bridges. It uses the BRASS ASD or the
BRASS LFD engi ne for analysis. This programwas devel oped in accordance
with the AASHTO STANDARD SPECI FI CATI ONS, 16TH EDI TI ON AND THE AASHTO
MANUAL FOR CONDI TI ON EVALUATI ON OF BRI DGES.

A maxi mum of thirteen (13) spans can be nobdel ed using the program

Li near or parabolic girder web depth variation over the length of a
defined cross-section can be nodeled using Virtis. Wen a structure
nodel is finalized, it can be rated using the ASD or the LFD nethod.
The LRFD rating nodule is currently being devel oped and will be
available in the future. Wen a structure nodel is being generated and
before any anal ysis can be perfornmed, it is recommended that Virtis
users save the data to nenory periodically. This can be acconplished by
using the File and Save feature of this program

The library explorer can be used to save comonly used itens (beam
shapes, non standard vehicles, materials, appurtenances etc.) and this
elimnates the need for all users to define the sane itens repeatedly
t hroughout the program Once a new girder shape is defined or copied
fromthe library, Virtis automatically conmputes the required section
properties and beam constants.

Dead load fromthe girder self weight, deck slab and appurtenances
(i.e. rails, nedian barrier etc.) are calculated automatically by the
program Dead |oad fromthe haunch, wearing surface and stiffener

wei ght (for steel bridges) is defined by the user. For a detailed
description of the girder |loads, refer to the Opis/Virtis Help Menu

i ndex item - dead | oads. When a structure is being nodel ed, the help
nmenu can be activated by using the F1 key if the user requires
clarification on a particular itemin the GU w ndow.

In the Live Load Distribution Factor wi ndow, when the conpute button is
used to calculate the DF' s automatically by the program Virtis users
shall verify that these nunbers are accurate and matches their

cal cul at ed nunbers.

Al'l Col orado BT girder shapes, Wbeam shapes, the Col orado permt
vehicle, the Colorado posting trucks, and the Interstate posting trucks
have been added to the Virtis library explorer and may be copied by the
user. The Staff Bridge Rating Coordinator shall be responsible for
updating existing infornmati on or adding new information (i.e. beam
shapes, vehicles, etc.) to the library explorer

The configuration browser provides access to the configuration features
of Virtis. It may be enployed to provide specific access privil eges,
i.e. read, wite, delete etc., to the users. This feature is extrenely
powerful, since Virtis/Opis uses and shares the bridge data from one
common source. Therefore, it is required that users of this program
create a folder fromthe bridge explorer wi ndow (EXAMPLE: MY FOLDER OR
YOUR LAST NAME) before creating the nodel for a new structure
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10-4

RATI NG STEEL BRI DGES W THOUT PLANS

It is possible that the only information a rater may have to rate an
old steel bridge is field neasurenents of the nenbers and the
directions of the AASHTO MANUAL FOR CONDI TI ON EVALUATI ON OF BRI DGES
1994, Second Edition. A convenient source of beaminformation is the
book titled “Historical Record-Di nensions and Properties-Iron and Stee
Beans 1873 to 1952”, published by the Anerican Institute of Stee
Construction (AISC). This book can help the rater deternine the
approxi mate year the beanms were rolled. The rater can then determ ne
the section properties and the all owable stresses to be used to rate

t he steel beans.
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10-5 STEEL d RDER BRI DGE RATI NG EXAVPLE

One exanple is presented in this section. Structure NN17-BP is a two
(2) span continuous comnposite wel ded girder bridge with a skew of 0°
degrees. Note that the girder web varies linearly near the pier. For
sinmplicity, only the interior girder has been nodeled for this

structure.

One curved wel ded girder exanple using Descus-I will be presented at a
| ater date.

Al so, one curved wel ded box girder exanple using Descus-1l wll be

presented at a |ater date.
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Slab Rating Program Input, Structure No. N 17-BP

. WinSlab Input

Z2=lnter

Ef fective Span Length: Per AASHTO Article 3.24.1.2(b)

Cl ear distance between flanges + 1/2 flange width = (105-12)+1/2(12)=93.0"
=8. 25’
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Sl ab Rating Program Qutput, Structure No. N-17-BP

WinSlab Rating Version 1 Date: 2/20/2002
Structure NO. N-17-BP Rater: MH State HWY NO. = 25
Batch ID= Description: LFD

LOAD FACTOR RATING-COMP STEEL NOT USED

INPUT DATA

Bituminous Overlay{in)= 4.000

Eff. Span(ft)= 8.250 Slab Thickness{in)= 8.500
Top Reinf. (sq.in)= 0.81 Eff. Depth(in) = 5.625
Bottom Area(sq.in)= 0.81 Bottom Dist. {in)= 1.38
Conc. Strength(PSI) Inv = 4500 Oper. = 4500
Steel Yield (PSI) Inv = 40000 Oper. = 40000
Modular Ratio = 8

Dead Load Moment 1.05 K-Ft

LL+I Moment 5.33 K-Ft
Gross Weight 36.0 Tons
Inventory Operating
Actual Concrete Stress {PSI) 1141.11 1775.74
Actual Reinf. Steel Stress (PSI) 19303.62 30039.23
Actual Comp. Steel Stress (PSI) 4306.93 6702.21
Member Capacity (K-Ft) 12.81 12.81
Member Capacity (LL+I) (K-Ft) 11.45 11.45
Rating {Tons) 35.68 59.47

Virtis Bridge Rating Exanple, Structure No. N-17-BP

Ef fective slab width: Per AASHTO Article 10.38.3.1
0.25(L)= 0.25(114.167*12)= 342.5"

12*(t) = (12*8.5)= 102" Control s

CL - CL. of girder=8.75 = 105"

Di stribution Factor:

8.75/5.5 = 1.591

Interior Grder (Milti-Lane) = S/5.5
Interior Grder (Single-Lane) = S/7.0 = 8.75/7.0 = 1.250
Exterior Grder = [(8.75+0.5)+3.25]/8.75 = 1.428

Dead Load:

HBP = 4”

Curb = (8/12)*(1.25)*(150) = 125 | b/ft

Rai | :
Assumed 38 Posts @ 70.55 Lbs each

Posts = 38*(70.55)/228.33 = 11.74 Lb/ft
Channel = 40.68 Lb/ft
3A Rail = 7.81 Lb/ft

Y = 60.23 Lb/ft ~ 0.060 Kip/ft
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Interior (D-2 on plan sheet) Diaphragns:

Angl es L3x3x5/16 @6.1 Ib/ft Length = 2(8.75)+2(5.71)=28.92’
Wei ght = (28.92)*(6.1) = 176.41 Lbs

Stiffener Plate 5x5/16x4.5’

Wi ght = 2(5.32)(4.5) = 47.88 Lbs

Y = 224.29 Lbs ~ 0.225 Kips
Pier (D2 on plan sheet) D aphragm

Angl es L3x3x5/16 @6.1 Ib/ft Length
Weight = (28.92)*(6.1) = 176.41 Lbs
Stiffener Plate 9x1x7.135’

Wi ght = 2(30.625)(7.135) = 437.04 Lbs

> = 613.40 Lbs ~ 0.614 Kips

2(8.75) +2(5. 71) =28. 92’

End (D-1 on plan sheet) Diaphragns:

Angl es L3.5x3.5x5/16 @7.2 | b/ft Length = 2(9.839)=19. 68’
Weight = (19.68)*(7.2) = 141.70 Lbs

Stiffener Plate 6.5x5/8x4.5’

Vi ght = 2(13.817)(4.5) = 124.3 Lbs

2. = 266.0 Lbs ~ 0.266 Kips
Internedi ate Stiffeners:

Assumed | ength = depth of web = 54”; Neglect |onger stiffeners in girder taper
Stiffener Plate 5x5/16x4.5 @5.32Lbs/ft = 23.94 Lbs each
21 stiffeners/ Span = 21*(23.94)/114.167 = 4.4 Lbs/ft

Longi tudi nal Stiffeners:

Stiffener Plate 4.5x5/16 = 4.79 Lbs/ft
Stiffener Plate 3.5x5/16 = 3.72 Lbs/ft
Average Weight = 4.2 Lbs/ft

2. Transverse + Longitudinal Stiffeners = 4.4+4.2 = 8.6 Lbs/ft ~ 0.009 Kip/ft
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Virtis Bridge Rating Exanple, Structure No. N-17-BP (contd.)

m Schematics: Framing Plan Yiew
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From the bridge explorer, create a new bridge and enter the follow ng
i nformation.

M-17-BP

MN-17-EP MN-17-BF

WWGECK Structure

2-5pan WGECE, structure over Huerfano River. Thiz stucture iz 231" long and 38° wide.
Azphalt thickness 4",

I

I-25

US Customary [

Cick OK This saves the data to nenory and cl oses the w ndow.

NOTE: Since Virtis uses a comon/shared database, it is required that users
of this programcreate a folder fromthe bridge explorer w ndow
(EXAMPLE: MY FOLDER OR YOUR LAST NAME) before creating the nodel for a
new structure.
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To add a new structural steel material, click on Materials, Structural Steel,
in the tree and select File/New fromthe nenu (or right click on Structural
Steel and select New). Cick Copy fromLibrary button and sel ect the
appropriate structural steel fromthe library. Cick OK and the foll ow ng

wi ndow wi Il open. Cick OKto save this structural steel material to nmenory
and cl ose the w ndow.

Bridge Matenals - Structural Steel =] E3

A5TM &533 - <= 4", Fy =80 ksi ASTM ABBE - 4" and under, Fp=50 ksi

Usi ng the sanme techni ques, create the follow ng Concrete Materials and
Rei nforcing Steel Materials. The wi ndows are shown in the follow ng page.
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Bridge Matenals - Concrete

Bridge Matenals - Reinforcing Steel
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To enter the appurtenances to be used within the bridge, expand the explorer
tree | abel ed Appurtenances. Right nouse click on Parapet in the tree, and
select New. Fill in the parapet properties as required. Click OK to save the
data to nenory and cl ose the w ndow.

Bridge Appurtenances - Parapet

Bridge Rail Type 3 |
S
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Doubl e click on Inmpact/Dynanic Load Allowance in the tree. The Bridge I npact
wi ndow shown bel ow wi || open. Accept the default values by clicking OK

Bndge Impact / Dynamic Load Allowance M=] E3

|
-

ok ] ooy | coce |
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Cick on Factors, right nmouse click on LFD and sel ect New. The LFD-Factors
wi ndow wi Il open. dick the Copy fromLibrary button and sel ect the 1996
AASHTO St andard Specifications fromthe library. Cick Apply and then K to
save data to nmenory and cl ose the w ndow.

Factors - LFD

1996 AA5SHTO Std. Specifications

&85HT O Standard 5 pecifications for Highway Bridges, 16th 2]
Edition, 1996 including 1337 Intenim S pecifications
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Doubl e click on SUPERSTRUCTURE DEFI NI TI ON (or click on SUPERSTRUCTURE

DEFI NI TI ON and sel ect File/New fromthe nenu or right nmouse click on
SUPERSTRUCTURE DEFI NI TI ON and sel ect New fromthe popup nenu) to create a new
structure definition. The follow ng dialog box will appear.

]|

Mew Structure Definition

Structure Type | D ezcription

Girder-line A gtucture definition deszcribing ane of more girders. The girders do MO
Girder gystem A structure definition describing one of more girders. The girders do hay
1| | i

Cancel |
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Select Grder Systemand the following Structure Definition wi ndow will open.
Enter the appropriate data as shown below. Press F1 while on this tab to view
the help topic describing the use of this information.

Girder System Superstructure Definition

2 Span - 5 Girder Syztem [

Spans 1142, 114'2"

115 Customany
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The partially expanded Bri dge Wrkspace tree is shown bel ow

it Bridge Workspace - N-17-BP | _ O] =]

¥ Dy '

t [ Material:

----- ([ Beam Shapes

----- (L1 Appurtenances

------- j Impact / Dynamic Load Allowance
= [ Factors

El ..... (23 LFD

- [ LRFD
B 3 SUPERSTRUCTURE DEFINITIONS

------- 24 Load Caze Description
------- 2 Framing Plan Detail

------- ﬁ Structure Typical Section
------- =& Superstructure Loads
& [ Connectors

& [ Stiffener Definitions
8- D MEMBERS

H- I Gi
H- I G2
H- I G2
H- I G4
E- I G&

------- [ BRIDGE ALTERMATIVES

- LFD 1996 AASHTO Std. Specifications

------- j Impact ¢ Dynamic Load Allowance

------- (L Shear Connector Definitions
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The Analysis tab in the Grder System Superstructure Definition wi ndowis
used to override systemdefault factors. Since default factors are used here,
click OK to save the data to nmenory and cl ose the w ndow.

Girder System Superstructure Defimition
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Cick Load Case Description to define the dead | oad cases. The |oad types are
presented in a single row separated by a comma. The first type applies to the
LFD design and the second type applies to the LRFD design and it corresponds
with the | oad types presented in the AASHTO Specifications. The conpl eted
Load Case Description wi ndow is shown bel ow.

Load Case Description

HEF Composite (long term) (Stage 2] | O Chav x|
Bridge Rail Type 3 Composite (long term) (Stage 2) |_ DDc |_
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Doubl e click on Framing Plan Detail to describe the fram ng plan. Enter the
appropriate data to describe the frani ng plan.

Structure Framing Plan Details

EN .

0.0000
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Switch to the Diaphragns tab to enter diaphragm spacing. Enter the follow ng
di aphragnms data for G rder Bay 1:

Structure Framing Plan Details

F
IR R

ﬁfﬁ

Click the Copy Bay To button to copy the diaphragns entered for Bay to the
ot her bays. The follow ng dialog box will appear. Cick Apply to copy the
di aphragns to girder bay 2. Repeat the sane techniques for girder bay 3 and
4,

Copy Diaphragm Bay

Select OKto close Structure Framng Plan Details w ndow.
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Doubl e click on Structure Typical Section in the Bridge Wrkspace tree to
define the structure typical section. Input the data describing the typical

section as shown bel ow.

Structure Typical Section
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The Deck (Cont’d) tab is used to enter informati on about the deck concrete
and thickness. The material to be used for the deck concrete is selected from
the list of bridge materials described previously.

Structure Typical Sechion

Clazs DUS) B
8.5000
130,000

2.000
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Par apet s:
Add two parapets as shown bel ow.

Structure Typical Section

Bridue Rail Type 3 || Bridge Rail Type 3 wlBack | =|LeftEdge |7 0.0 000 |Right |7
Bridge Rail Type 3 || Bridge Rail Type 3 rlBack =l rRight Edge 7 0.0 00o|Left =)
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Lane Positions:

Sel ect the lane position tab and use the Conpute...button to conpute the | ane
positions. A dialog showing the results of the conmputation opens. Cick Apply
to accept the conputed values. The Lane Position tab is popul ated as shown
bel ow.

Structure Typical Section
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Enter the followi ng wearing surface information on the Waring Surface tab.

Structure Typical Section

BiturninousP avement

HEP
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Doubl e click on the Structure Loads tree itemto define the DL Distribution.
Select the required DL Distribution. Cick OKto save this information to
menory and cl ose the w ndow.

Structure Loads
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Expand the Stiffener Definitions tree item and double click on Transverse.
Define the stiffener as shown below. Cick OKto save to nenory and cl ose the
wi ndow.

Transverze Stiffener Definition

Diaphragm conn. Plates D2

03125
ASTHM ABBE - <= 4" Fy=50ksi |=|
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Transverze Stiffener Definition

Tranzverse Shiffener

ASTHM ABBE - <= 4" Fy=50ksi |=|

Simlarly, define bearing stiffeners by double clicking on Bearing in the
tree. Click OKto save to nenory and cl ose the w ndow.



Beanng Stffener Defimtion

Bearing Stiffener Abut. 01

Bearing Stiffener Definition

Bearing Stiffener Pier D3
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Descri bi ng a nmenber:

The menber wi ndow shows the data that was generated when the structure
definition was created. No changes are required at this time. The first
Menber Alternative that we create will automatically be assigned as the
Exi sting and Current Menber alternative for this nenber.

Member
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Doubl e click on Supports to define support constraints for the girder.
Support constraints were generated when the structure definition was created
and are shown below. Cick OK to save data to nenory and cl ose the w ndow.

Supports

e
|7 ' il

[l
N

Defining a Menber Alternative:

Doubl e click MEMBER ALTERNATIVES in the tree to create a new alternative. The
New Menber Alternative dialog shown below will open. Select steel for the
Material Type and Plate for the G rder Type.

Hew Member Alternative

Click OKto close the dialog and create a new nenber alternative.
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Member Alternative Description

05 Cusonoy =

BRASS ASD =

BRASS LFD =
BRASS LRFD =
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Now re-open the Menber & wi ndow, we will see this Menber Alternative
designated as the existing and current nmenber alternative for this Menber.

Member
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Doubl e click on Live Load Distribution to enter live |oad distribution
factors. Cdick the Conpute from Typi cal Section button to conpute the live

| oad distribution factors. The distribution factors are computed based on the
AASHTO Specifications, Articles 3.23. dick Apply and then OK to save data to
menory and cl ose the w ndow.

Live Load Distribution

1.230 1.314 1.230 0.400
1.59 1847 1.59 1.080

r | S || e | oeenen |
e
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Doubl e click on Grder Profile in the tree to describe the girder profile.
The wi ndow i s shown below with the data describing the web.

Girder Profile

i

Bt e o i I 51

BSTM ASES - == 4", Fy = 50 ksi
ASTM 5535 - == 4", Fy = 50 ksl
S5TM 8558 - == 4", Fy = 50 kai

ASTM 8555 - == 4", Fy =50 k=i
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Descri be the flanges as shown bel ow.

Girder Profile

FE R v e Rl 3

Girder Profile

ASTh &585 - == 4" Fy = 30 ksi

ASTM 2585 - == 4", Fy = 30 ksi

ASTM A585 - == 4", Fy = 50 ksi

ASTH 2585 - == 4", Fy = 30 ksi

ASTM 8583 - == 4" Fy =40 ksi

ASTM ASEE - == 4", Fy = 50 ksi 7|

ASTM 85383 - == 4", Fy =50 kai d

ASTM ASEE - == 4", Fy = 50 ksi 7|
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Doubl e click on Deck Profile and enter data describing the structural
properties of the deck. The deck concrete and reinforcenent wi ndows are shown
bel ow.

Deck Profile

| | | RS

0.0 ar.7a §.5000 102.0000 10:5.0000
ar.7a 0283 §.5000 102.0000 10:5.0000

mm 26 42 5775 5.5000 102.0000 1050000

Deck Profile

- —

rhffffﬁfﬁ

Top of Slak
Top of Slak
Top of Slak
Top of Slakb
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Conposite regions are described using the Shear Connectors tab as shown
bel ow.

Deck Profile

5—

Dia = 6 in Studsz

. . " Dia x 6 in Studs
B2 . " Dia x 6 in Studks
2 =] s . " Dia % 6 in Stusks
B ED . " Dia % 6 in Stusks
B2 . " Dia % 6 in Stusks

i IO M =1
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Doubl e click on Haunch Profile in the tree to define the haunch profile.
Check the box ‘enbedded flange' if the top flanges of the girder is enbedded
in the concrete haunch

W'
=] %
=] %
1 0.0a §3.00 5.0000 5.0000 1.8750
1 §3.00 a7 5.0000 5.0000 15000
L—" 2 0.0a a7 5.0000 5.0000 15000
2 a7 §3.00 5.0000 5.0000 1.8750
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Regi ons where the hardened concrete deck slab is considered to provide
| ateral support for the top flange are defined using the Lateral Support
wi ndow.

Lateral Support

e | W |

A 0.00 11417
R 0.00 11417
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Define stiffener |ocations using the Stiffener Ranges w ndow shown bel ow.

Stiffener Hanges

| e e W e
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Click on the Apply at Diaphragns... to open the follow ng dial og box. Select
the Di aphragm connection Plates D2 as the stiffener to be applied at interior
di aphragnmns.

Diaphragm Connection Plates

Bearing Stiffener abut, 0 |_

Diaphragm conn. Plates D2 |_

Sel ecting Apply button will create the follow ng transverse stiffener
| ocati ons.
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Stiffener Ranges

B = K el G

Diaphragm conn. Plates D2 22833000 0.a000
Diaphragm conn. Plates 02 =) I_ 22 833000 273 5960
Diaphragm conn. Plates 02 =) | 22 833000 0.0000
Diaphragm conn. Plates 02 =) | 22 833000 273 5960

This structure has internedi ate transverse stiffeners between di aphragns.
Cick on the Stiffeners between Di aphragns... button to open the follow ng
wi ndow.
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Enter the appropriate stiffener data i.e., the nunber of equal spaces between
di aphragnms and the stiffener definition.

Suffenerz between Diaphragms

Bt

Tranzverze Stiffenar

Tranzverse Stiffener

Transverse Stiffener

Tranzverse Stiffener

Tranzverze Stiffenar

Tranzverse Stiffener

Transverse Stiffener

Tranzverse Stiffener

ElAE | (0| 0|~&|&|&|Oh

Tranzverse Stiffenar

-
-
-
-
-
-
-
-
-
-

!

Cick the Apply button.
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The popul ated Transverse Stiffener Ranges wi ndow is shown below. Cick on the
Apply button to save the data to nmenory.

Shtffener Ranges

Transverse Stiffener

Tranzverse Stitfener

Transverse Stiffener

Tranzverse Stitfener

Transverse Stitfener

Lani T U T Bt B B I IRV ST L TV el I

Tranzverse Stiffener

Cick on the Longitudinal Stiffener Ranges tab to define the linmits of
[ ongi tudi nal stiffeners.
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Enter the appropriate stiffener data and click the Apply button to save the
data to nmenory and cl ose the w ndow.

Stiffener Ranges

1030.0000 Top Flange 03125 |AZTH 2588 -
Bottom Flan 3500 03125 | ASTH 2588 -
Bicttom Flang . 03125 |AZTH 2588 - ==
Biottam Flani . 03125 |ASTM A588 - ==
Bottom Flang x| 3 500 03125 |ASTHW A588 - ==
1030.0000 i Top Flange . 03125 |AZTH 2588 - ==
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Bearing stiffener definitions were assigned to |ocations when we used the

Apply at Diaphragms... button on the Transverse Stiffener
the wi ndow by expanding the Bearing Stiffener
and doubl e clicking on each support.

are shown bel ow.

Beanng Stffener Location - Support 1

Zea

[Fooe”

Bearing Stiffener &bt 01 |_ 0.0000

Bearing Stiffener Location - Support 2

—

Bearing Stiffener Pier D3 |_ 0.0000

Ranges wi ndow. Open
Locations branch in the tree
The assignnment for support 1, 2 and 3
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Bearing Stiffener Location - Support 3

R

—

Bearing Stiffener Abut. D1 |_ 0.0000
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Select Plate Grder (E)(C) in the Bridge Wrkspace tree;

|
for the girder profile by selecting the View Schenatic tool bar button &

the Bridge/ Schenmatic fromthe nmenu.

1 Schematics: Profile View

open the schematic

or

Ba| & | %1 |

Top Flange Transitions

PL &/8"1 2"xB3-0"

Weh Transitions

MBS ¥102-2 1032

Stiffener Spacing 4 SPA@A-B13ME"=18-3 14" 4-6 34"
r

Shear Connectar Spacing 28 SPA@1-0"

x

JEPAES-8 1/2"=171 102 3SPA@S-B =171 e &
r

41 SPAE1-3"

k-3

Top Flange Lat. Support

114-2"

k  Sf1E"%54" Wieh

Bottom Flange Transitions PL &/8"1 2" 20"

PL1"x18"102

Span Lengths

114-2"

Motes:

* Transverse stiffener pairs shown in red.

* Single transverse stiffener shown in hlue.

* Bearing stiffeners shown in green.
*Dimensioning stars and ends at CL bearings.
* ¥ denotes cross frame locations.

* Al flange length dimensions are hariz. {length along flange may differ).
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The results of the control

Wyoming Department of Transportation, Bridge Design Division

Member: G2

RATING FACTOR REPORT

ANALYSIS POINT NO. 5: 104.00

Date 04/10/2002

LFD rating analysis are as foll ows:

Page 144

----- LOAD LEVEL 4

1]

1.22 (36) = 43.9 Teds

o= 2.04(36)= 93.4 Tods

Perm‘:‘t = lel3 (‘fb) = 108.5 Tods

LOAD LEVELS TRUCK DESCRIPTION
1: 1.30( 1.00*D + 1.67*L) 1. Truck: AASHTO H 20-S 16 Loading, 1944 Ed
2: 1.00( 1.00*D + 1.67*L) 2. Truck: AASHTO H 20-S 16 Loading, 1944 Ed
3: 1.30( 1.00"D + 1.00*L) 3. Truck: 96 Tons Vehicle
4: 1.00( 1.00*D + 1.00"L) 4.SPECIAL-LOAD
STRENGTH
LOAD LEVEL 1 ----- LOAD LEVEL 2 ----- LOAD LEVEL 3
FLEXURE
TRUCK 1 01.22 N/A 02.04 N/A
TRUCK 2 01.45 N/A 02.42 N/A
TRUCK 3 00.68 N/A 01.13 N/A
CRITICAL 00.68 N/A 01.13 N/A
REINFORCEMENT
TRUCK 1 N/A N/A N/A N/A
TRUCK 2 N/A N/A N/A N/A
TRUCK 3 N/A N/A N/A N/A
CRITICAL N/A N/A N/A N/A
SHEAR
TRUCK 1 01.58 N/A 02.65 N/A
TRUCK 2 02.00 N/A 03.35 N/A
TRUCK 3 01.12 N/A 01.87 N/A
CRITICAL 01.12 N/A 01.87 N/A
BEARING
TRUCK 1 N/A N/A N/A N/A
TRUCK 2 N/A N/A N/A N/A
TRUCK 3 N/A N/A N/A N/A
CRITICAL N/A N/A N/A N/A
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COLORADO DEPARTMENT OF TRANSPORTATION Structure # N-17-BP (N.B.)
LOAD FACTOR RATING SUMMARY State highway # I-25
Rated using Batch ..

Asphaltthickness: __ 100 mm(_ 4 i)

Q Colorado legal loads Structure type WGCK

interstate legal loads

Parallel structure #

N-17-AM(S.B.)

Structural member INTERIOR GIRDER SLAB
Metric tons  (Tons)
Inventory 40.0 ( 44 32.7 ( 36

Operating 66.4 ( 73

53.6 ( 59

Type 3 truck (

Type 3-2 truck (

S | e | e | [N |

Permit truck

)
)
)
Type 3S2 truck ( )
)
)

98.2 ( 108

|~~~ |~~~ |

P N N N Pat N | e N e

N | e | N | e | | | N’

Type 3 Truck

Interstate 21.8 metric tons (24 tons)
Colorado 24.5 metric tons (27 tons)

6D

Type 3S2 Truck

Interstate 34.5 metric tons (38 tons)
Colorado 38.6 metric tons (42.5 tons)

Metric tons

Metric tons

Type 3-2 Truck

8 | Interstate

§\ 35.4 metric tons (39 tons)
Colorado
fHLo06 metic ons 25 on)

Comments

Control Member: Deck; Rated for 4" HBP
Load Capacity: 59 Tons

Girder: Only Interior Girder Rated; Rated for 4" HBP

Color Code: White

Project No: 125-1(88)

Note: Although Virtis performs the required flexure, shear and bearing capacity check during
analysis, shear check has been omitted in the determination of girder load capacity.

Rated by Date

Checked by

Date

Previous editions are obsolete and may not be used

CDOT Form #1187a  1/95




