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What is a Load Rating?

= |tis a measure of the bridge live
load capacity

- Two common Categories defined
by AASHTO Manual for Bridge
Evaluation

* Inventory Rating

* Operating Rating

Ting, E. (2019, May 25). 32 years ago, 300,000 people flattened the Golden Gate Bridge.
SFGate. https://www.sfgate.com/local-donotuse/article/Golden-Gate-bridge-walk-1987-
anniversary-disaster-13896571.php#photo-17549621/
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What is a Load Rating?

= |nventory Rating

i
]l
i

- Alive load that can safely
utilize the bridge

— May be placed in multiple
lanes

— Can safely use the bridge for
an indefinite period without
impacting the life of the
structure

e E—

The_Other_Guy. (2021, October 24. Tractor Trailer carrying a toy truck [Online Forum Post].
Reddit. https://www.reddit.com/r/funny/comments/qesmfm/tractor_trailer_carrying_a_toy_truck/

TXDOT Bridge Webinar January 18, 2023 4



What is a Load Rating?

- A maximum live load that can be placed
on the bridge safely

May also include the same load in multiple
lanes

Indefinite use would reduce the life of the
bridge

PETNVRRUELE Yo o PaRE N A R :
Klco, A. (2020, September 15) Pros and Cons of Dr/vmg a Wide Load Truck. Drive My
Way. https://www.drivemyway.com/blog/pros-and-cons-of-driving-a-wide-load-truck/

eSPeeScotty. (2011, August 18). 285 Ton Oversize Load Causes The Roosevelt Lake
Bridge To Flex Under The Load 8-16-11 [Video]. YouTube.
https://www.youtube.com/watch?v=K4VSfzBgbXM
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How do we Load Rate a bridge?

HOW DO THEY KNOW THE THEY DRINE BIGGER AND THEN THEY WEIGH THE QH. T DEAR, IF YOU
LOAD LIMIT ON BRIDGES, | | BIGSER TRUCKS QVER THE LAST TRUCK AND SHOULDVE | DONT KNOW

BRIDGE UNTIL |T BREAKS REBUILD THE BRIDGE . GUESSED. | THE ANSWER,
_ / JUST TELL
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Watterson, B. (Artist) (1986, November 26). Bridge Capacity. Calvin and Hobbes
Collection. Retrieved from https://www.gocomics.com/calvinandhobbes/1986/11/26
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How do we Load Rate a bridge?

= TxDOT Load Rating requirements for NEW bridges:

_ _ THE MANUAL FOR
- Bridge Design Manual - LRFD (BDM - LRFD), BRIDGE EVALUATION

issued January 2023 2022 Interim Revisions
* Available on TxDOT Bridge Publications Soon
- Chapter b, Section 7 outlines requirements

* Load Rate in Accordance with AASHTO Manual
for Bridge Evaluation (MBE) with current interims

- Use the Load and Resistance Factor Rating
(LRFR) method as outlined in in Chapter 6
Part A
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How do we Load Rate a bridge?

= Live Load is per AASHTO LRFD Bridge
Design Specifications, 9" Edition (2020)

— Use HL-93 per Section 3.6.1.2 unless a
special vehicle is specified or warranted

8.0KIP 320 KiIp 320 KIP

- Use Fatigue Loading per Section 3.6.1.4

] n 1 " L] "I
w0 | e0" 1o 300"
I L 1

laal

Figure 3.6.1.2.2-1—Characteristics of the Design Truck
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How do we Load Rate a bridge?

= Use the BDM - LRFD Table 5-1 in lieu of MBE Table 6A.4.2.2-1

Table 5-1: TxDOT Limit States and Load Factors for Load Rating New Designs
(Replaces MBE Table 6A.4.2.2-1)

(1) For most new structures, no dead load for wearing
surface is employed in design and accounting for added

Bridge Type | Limit State Dead Load (1) Desien Live Load future wearing surface is not required. Also, note that the
entire concrete deck thickness is to be included in the

Inventory Operating . . .
e DW L L DC load effects and the resisting capacity (include
Y = - e panels, no sacrificial thickness assumed).
Prestressed Strength I 125 1.50 L75 1.35 (2) Only evaluate the fatigue limit state for fracture
Concrete Service 111 1.00 1.00 0.80 N/A critical structures.
Structural Strenath 1 125 1.50 175 135 (CI*)) Superst:ucture (eg. pon-standardfreinforced concrete
Steel Service 11 100 100 130 1.00 slab or sat? ar_wd girder (pan form spans)) .and
———— ; substructure (interior bent caps). Do not load rate bridge
Fatigue (2) 0.00 0.00 0.80 N/A decks supported by girders, except where noted.
Reinforced Strength 1 1.25 1.50 1.75 135 (4) Include the effects of creep, shrln.kage, secor?dary
Concrete (3) effects (due to prestress/post-tensioning), uniform
Post Streneth I 1.25 max, | 1.50 max, 1.75 135 fcenjperatu.re change, and temperature gradient as
Tensioned 0.9 min 0.65 min - - indicated in Table 2.
Concrete ) | gervice 1(5) 1.00 1.00 1.00 N/A (5) Applies to post-tensioned straddle bents and
Service III 100 1.00 0.80 N/A ’ér:;f;/erse analysis of post-tensioned concrete bridge
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How do we Load Rate a bridge?

= What elements are required to be load rated?

Structure Type Service Ultimate Ultimate
Flexure Flexure Shear

Prestressed Beams & Girders

v
Steel Girders V
v
v

Fracture Critical Steel Girders

v/

Post-Tensioned Concrete
Superstructure

Reinforced Concrete
Superstructure

TXDOT Bridge Webinar January 18, 2023 10
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How do we Load Rate a Bridge?

= Additional elements that may need load ratings but aren’t required unless directed by
TxDOT or where it may control:

- Reinforced Concrete Bent Caps
- Reinforced Concrete Inverted Tee Bent Caps
- Post-Tensioned Bent Caps

— Steel Bent Caps

Contact Bridge Division for guidance on unique structures or elements not addressed
in the BDM - LRFD

TXDOT Bridge Webinar January 18, 2023 11



Existing Bridges

Form 2

* BRIDGE LOAD RATING STATEMENT ;E"ﬁ?
o
e— Contract & WA &
STRUCTURE 5:
FEATURE CROSSED: FACILITY CARRIED:
BRIDGE DESCRIPTION:
“TEAM LEADER:
ENGINEER OF RECORD:
FIRM &:

Current Condition Ratings: ~ Current Inspection Date:

Item 58 g

tem 53 o} Date:
Item 60 o]

Item 62 c]

INSTRUCTIONS: Complete the secton that aplie.

Assigned Load Rating Statement
Plansavailablein the bridge folder for the subject structure (CS) 9999-99-999 ate a design load of
None of the principal structural clements have a condition rating below a value of 5" which indicates that the bridge clements,
i their current state, continue to maintain structural capacity equivalent ta the original design, Therefore, | have determined
at new load rating calculations for this structure are notrequired. Furthermore, no other load rating calculations exist for this
structure that would be in conflict with the original design load indicated.

1 concur with the original design load indicated on the plans resulting in the following:
R= tem 66

of item 64

Load Rating Concurrence Statement

Existing load rating calculations exist and bridge conditions are very nearly unchanged since the last routine
inspection. | concur with the previous load rating calculations dated

R= Item 66
OR= ltem 64

Assumed Load Rating Statement
Reinforcing steel details and bridge plans do not exist for this concrete bridge structure. Based onthe current conditions of the
principal structural elements of the bridge and as per TxDOT's Bridge Inspection Manual Chpt 5, Section 3 Load Ratings, this
bridge may be rated for the State Legal Load of HS-20 at the Operating Level and HS-15 at the Inventory Level if the following
conditions apply:

1) the bridge has been carnying unrestricted traffic for many years,
2) the bridge shows no signs of significant distress,
3) thesimple spantridac’s sporto-depthatio of themin merbers doesnotceceed approsmatly 20,
4 at the time of and
5 appearance of the bridge indicates that construction was performed bya mmpemntbmlder.
IR= Item 66
OR= Item 64

DO NOT DISCLOSE - INFORMATION CONFIDENTIAL UNDER THE TEXAS HOMELAND SECURITY ACT
AN

ID 73 USC SECTION 409, SAFETY SENSITIVE INFORMATION.

Documentation of Load Rating - Form 2731 for New Bridg

es

New Bridges - Form 2731

New Bridge Load Rating Summary for Design Load

SesChapters, Section 7 of the TDOT Brdge Design Manual - LRFD far additional information
NBI Number: District: [ County:

Facility Carried:
Feature Intersected:

DesignLoad Method Used to Determine [Rand OR:
Standard Bridge? []Yesor [[No(9)

Load Rating Method:

Load Rating Software (if applicable):

Geometry and bridge type info:

Defaulted to Assigned Rating? [] Yesor [[] No(10)

Elements Load Rated:

fom 2721
mev.622)
Page1of1

Note: 1R for designloadi less than 1.3 redesignthe bridge.

(
(@)Transversely post-tensioned decks only
(3)Steel structures anly.

4 Prestrazsed and post-tensoned structures only
8)Fracture criics| stead structures anl

(6)Generally, substructure elements are not losd rated
(7)Post-tensioned bentcaps only

15 owestating bsed cn thaabove i st/ clements

Rating Summary (1)
T Toventory Operating
it State [Behavior [ Rating Factor Tocation Rating Factor Tocation
Strength | Floxure
Shaar
Service (2) Stress A WA
Sarvicall 3] Stress
Service ll ) stress NA NA
Fatigue (51 Stress. NA WA
Substructure (6]
strength | [Flexura [ [ [ [
[ear ] ] ] ]
Sarvica (] Fioore | i T w ] O
Factor (8) | |
Comments:
Rated by: (Name, sign and seal)
Entity/Firm: Date:

SAFETY SENSTTIVE INFORMATION

TXDOT Bridge Webinar

(1031fyes,only e liesabave, and the Ce Date,and
Not al T:OT oad o~
(N and 13 OPR)
DONOTDISCL URITY ACT AND 23 USCSECTIONI409,

Form 2731 is available
on TxDOT Bridge
Publications here
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https://ftp.txdot.gov/pub/txdot-info/brg/2731.pdf

Documentation of Load Rating - Form 2731 for New Bridges

Important note regarding load ratings for new bridges:

forma7z1

New Bridge Load Rating Summary for Design Load e 422)

Page10f1

hapter 5, Section? of the TADOT!

NBI Number: [ County: c]

- Note: If IR for design load is less than 1.0, redesign the bridge.

Feature Intersected:

Design Laad Method Used to Determine IR and OR: 2]
Standard Bridge? []Yesor []No (3) Defaulted to Assigned Rating? [] Yes or [[]No (10)

Load Rating Method:

Load Rating Software (if applicable): Elements Load Rated:

Geometry and bridge type info:

Rating Summary (1)
T Tventory Operating
G State [Behavior [ FatingFactor | Tocalion | RafingFadior Tocation

Strength Floxure
Shaar
Service 1) Stress A
Sarvica 3] stress
Service i1 ) stress N
Fatigue (51 Stress A
Substructure (6]
Strength | [Fiexure [ [
[shear
X =0 i | i

Factor @1 I I

Comments:

Rated by: (Name, sign and seal)

Checked By: ity/Fir Date:

Note IR fordesign load sl than 1.0, recesign the bridge.

(2) Transversely post-tensioned dedksonly

(3) Steelstructures only.

(4)Prestrazsad and post-tensicned structurss only

(5)Fracture ritcs stes structures oy

6) Generaly, substructure elementsare not load rated

(7)Posttensionad bent.caps onl

(£)Lowest rating based on the above imit tates/elements
sedl on

(10)1fyes,only: Factor, Dat
ot all TXDOT Bridge Standardsare load rated at ths time. Indicate "o ifno load ratings indicated, and enter an assigned lower bound value 1.0
(INV)nd 1.3 (OPR)

DO NOT DISCLOSE- INFORMATION CONFIDENTIAL UNDER THE TEXAS HOMELAND SECURITY ACT AND 23 USC SECTION 409,
SAFETY SENSITIVE INFORMATION

January 18, 2023 13
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Documentation of Load Rating - Form 2731 for New Bridges

B
g Form 2731

lm New Bridge Load Rating Summary for Design Load (Rev. 6/22)

Depariment Page 1 of 1
of Transportation

See Chapter 5, Section 7 of the TxDOT Bridge Design Manual - LRFD for additional information.
NBI Number: 14-011-0-AA01-06-502 District: Austin [=] County: Bastrop [=]

Facility Carried: Old McDade Road
Feature Intersected: Big Sandy Creek

Design Load Method Used to Determine IR and OR: LRFR as outlined in Chapter 6, Part A of the MBE -]
Form 2731 Standard Bridge? [ |Yesor [X]No(9) Defaulted to Assigned Rating? [ ] Yesor [XNo (10)
Load Rating Method: HL-93
Load Rating Software (if applicable): Bridgelink PGSuper Version 7.0.2.0 Elements Load Rated:Superstructure
Geometry and bridge type info: 3 Span Pre-Stressed Concrete I-Girder Bridge (Tx40) Unit (NW-SE) - Spans: 40' - 95' - 40'

Top of form is the identifying information for the bridge

TXDOT Bridge Webinar January 18, 2023 14



Documentation of Load Rating - Form 2731 for New Bridges

®
g Form 2731

lm New Bridge Load Rating Summary for Design Load (Rev. 6/22)

Depariment Page 1 of 1
of Transportation

See Chapter 5, Section 7 of the TxDOT Bridge Design Manual - LRFD for additional information.
NBI Number: 14-011-0-AA01-06-502 District: Austin [=] County: Bastrop [=]

Facility Carried: Old McDade Road
Feature Intersected: Big Sandy Creek

Design Load Method Used to Determine IR and OR: LRFR as outlined in Chapter 6, Part A of the MBE -]
Form 2731 Standard Bridge? | |Yesor [X]No(9) Defaulted to Assigned Rating? | |Yesor [XNo(10)
Load Rating Method: HL-93
Load Rating Software (if applicable): Bridgelink PGSuper Version 7.0.2.0 Elements Load Rated:Superstructure
Geometry and bridge type info: 3 Span Pre-Stressed Concrete I-Girder Bridge (Tx40) Unit (NW-SE) - Spans: 40' - 95' - 40'

Only one option for new bridges — Load and Resistance Factor Rating
Load-Factor
Allowable-Stress

TXDOT Bridge Webinar January 18, 2023 15



Documentation of Load Rating - Form 2731 for New Bridges

®
= Form 2731

lm New Bridge Load Rating Summary for Design Load L

pa
of Transportation

See Chapter 5, Section 7 of the TxDOT Bridge Design Manual - LRFD for additional information.
NBI Number: 14-011-0-AA01-06-502 District: Austin =] County: Bastrop =]

Facility Carried: Old McDade Road
Feature Intersected:Big Sandy Creek

. Design Load Method Used to Determine IR and OR: LRFR as outlined in Chapter 6, Part A of the MBE -]
I — : o
Form 2731 Standard Bridge? Yesor | |No(9) Defaulted to Assigned Rating? [)X| Yesor | |No (10)
Load Rating Method:
Load Rating Software (if applicable): Elements Load Rated:

Geometry and bridge type info:

If a Standard Bridge AND the Standard has been Load Rated,
check Yes on both and leave the next three lines blank

TXDOT Bridge Webinar January 18, 2023 16



Documentation of Load Rating - Form 2731 for New Bridges

®
= Form 2731

l New Bridge Load Rating Summary for Design Load e

pal
f Transportation

See Chapter 5, Section 7 of the TxDOT Bridge Design Manual - LRFD for additional information.
NBI Number: 14-011-0-AA01-06-502 District: Austin =] County: Bastrop =]

Facility Carried: Old McDade Road
Feature Intersected:Big Sandy Creek

Design Load Method Used to Determine IR and OR: LRFR as outlined in Chapter 6, Part A of the MBE ]
Form 2731 Standard Bridge? [X]Yesor [ |No(9) Defaulted to Assigned Rating? " | Yesor X]No (10)
Load Rating Method:
Load Rating Software (if applicable): Elements Load Rated:

Geometry and bridge type info:

If a Standard Bridge BUT the standard has not been Load Rated,
check Yes on Standard Bridge and No on Defaulted to Assigned Rating
and leave the next three lines blank
Note: All Standard Superstructures have been Load Rated except for Culverts

TXDOT Bridge Webinar January 18, 2023 17



Documentation of Load Rating - Form 2731 for New Bridges

Form 2731

]m New Bridge Load Rating Summary for Design Load (Rev. 6/22)

Depariment Page 1 of 1
of Transportation

See Chapter 5, Section 7 of the TxDOT Bridge Design Manual - LRFD for additional information.
NBI Number: 14-011-0-AA01-06-502 District: Austin [=] County: Bastrop [=]

Facility Carried: Old McDade Road
Feature Intersected: Big Sandy Creek
Design Load Method Used to Determine IR and OR: LRFR as outlined in Chapter 6, Part A of the MBE -]

Form 2731 Standard Bridge? [ |Yesor [X]No(9) Defaulted to Assigned Rating? [ ] Yesor [XNo (10)
Load Rating Method: HL-93

Load Rating Software (if applicable): Bridgelink PGSuper Version 7.0.2.0 Elements Load Rated:Superstructure
Geometry and bridge type info: 3 Span Pre-Stressed Concrete I-Girder Bridge (Tx40) Unit (NW-SE) - Spans: 40' - 95' - 40'

If not a Standard Bridge, check No on both

TXDOT Bridge Webinar January 18, 2023 18



Documentation of Load Rating - Form 2731 for New Bridges

B
g Form 2731

lm New Bridge Load Rating Summary for Design Load (Rev. 6/22)

Depariment Page 1 of 1
of Transportation

See Chapter 5, Section 7 of the TxDOT Bridge Design Manual - LRFD for additional information.
NBI Number: 14-011-0-AA01-06-502 District: Austin [=] County: Bastrop [=]

Facility Carried: Old McDade Road
Feature Intersected: Big Sandy Creek
Design Load Method Used to Determine IR and OR: LRFR as outlined in Chapter 6, Part A of the MBE -]

Standard Bridae? [ 1Yesor XINo (9) Defaulted to Assianed Ratina? [ _1Yes or < No (10)

Load Rating Method: HL-93

Load Rating Software (if applicable): Bridgelink PGSuper Version 7.0.2.0 Elements Load Rated:Superstructure
Geometry and bridge type info: 3 Span Pre-Stressed Concrete I-Girder Bridge (Tx40) Unit (NW-SE) - Spans: 40' - 95' - 40'

« Typically, the only required load is the HL-93
« If Legal Loads (EV/SHV) or Permit Vehicle is required, include which
vehicles here

TXDOT Bridge Webinar January 18, 2023 19



Documentation of Load Rating - Form 2731 for New Bridges

Form 2731

]m New Bridge Load Rating Summary for Design Load i

Transportation

See Chapter 5, Section 7 of the TxDOT Bridge Design Manual - LRFD for additional information.
NBI Number: 14-011-0-AA01-06-502 District: Austin =] County: Bastrop [=]

Facility Carried: Old McDade Road
Feature Intersected:Big Sandy Creek
Designh Load Method Used to Determine IR and OR: LRFR as outlined in Chapter 6, Part A of the MBE [+]

FOrm 2731 Standard Bridge? | |Yesor [X[No(9) Defaulted to Assigned Rating? | |Yesor [} No (10)
Load Rating Method: HL-93
Load Rating Software (if applicable): Bridgelink PGSuper Version 7.0.2.0 Elements Load Rated:Superstructure
Geometry and bridge type info: 3 Span Pre-Stressed Concrete I-Girder Bridge (Tx40) Unit (NW-SE) - Spans: 40' - 95' - 40'

» List the software used to load rate and the version number
» List all elements load rated (Superstructure and/or Substructure)
» Describe the bridge geometry and type

TXDOT Bridge Webinar January 18, 2023 20



Documentation of Load Rating - Form 2731 for New Bridges

Controlling Factor for Limit State Describe Corresponding Location
and Behavior, as applicable on bridge for Each Factor
Rating Summary (1)
! Inventory ! Operating
Limit State Behavior Rating Factor Location Rating Factor Location
Superstructure
Strength | Flexure 1.48 S1&3, G184, 0.5L 1.91 S18&3,G1&4,0.5L
Shear 1.59 52, G2&3,5ZB 2.18 52, G2&3, 5ZB
Form 2731 Seviceiz) Stess N/A N/A NA NA
Service I (3) Stress N/A N/A N/A N/A
Service Il (4) Stress 1.01 S2,G2&3,0.5L NA NA
Fatigue (5) Stress N/A N/A NA NA
Substructure (6)
Required for Strength | Flexure N/A N/A N/A N/A
Shear N/A N/A N/A N/A
a” StrUCtureS Service | (7) Flexure N/A N/A NA NA
Controlling Rating Factor (8) ‘ 1.01 ‘ 1.91

TXDOT Bridge Webinar January 18, 2023 21



Documentation of Load Rating - Form 2731 for New Bridges

Service | Only applies to decks that are transversely post-tensioned

Pating Summary (1)
Inventory Operating
Limit State Behavior Rating Factor Location Rating Factor Location
Superstructure
Strength | Flexure 1.48 S1&3, G184, 0.5L 1.91 S18&3,G1&4,0.5L
Shear | 1.59 S2, G2&3, SZB 2.18 S2, G2&3, SZB
Form 2731 ‘Service 1(2) ‘Stress | N/A | N/A NA NA
‘Service I1(3) ‘Stress | N/A | N/A N/A N/A
Service Il (4) Stress 1.01 S2,G2&3,0.5L NA NA
Service ” Fatigue (5) Stress N/A N/A NA NA
; Substructure (6)
app“es tO Strength | Flexure N/A N/A N/A N/A
steel Shear N/A N/A N/A N/A
structures Service | (7) Flexure N/A N/A NA NA
Only Controlling Rating Factor (8) ‘ 1.01 ‘ 1.91

TXDOT Bridge Webinar January 18, 2023 22



Documentation of Load Rating - Form 2731 for New Bridges

Service lll applies to any prestressed or post-tensioned structure

types
Ratir/g Summary (1)
Inventory Operating
Limit State Behavior Rating Factor Location Rating Factor Location
—= Superstructure
Strength | Flexure 1.48 S1&3, G184, 0.5L 1.91 S18&3,G1&4,0.5L
- Shear 1.59 52, G2&3,5ZB 2.18 52, G2&3, 5ZB
Service | (2) Stress N/A N/A NA NA
Form 2731
Service Il (3) Stress : N/A N/A N/A N/A
'Service Ill (4) Stress | 1.01 | $2,G283,05L NA NA
Fatigue is Fatigue (5) Stress | N/A | N/A NA NA
only for Substructure (6)
Strength | Flexure N/A N/A N/A N/A
Fracture g
. Shear N/A N/A N/A N/A
Crltlcal Steel Service | (7) Flexure N/A N/A NA NA
Structures
Controlling Rating Factor (8) ‘ 1.01 ‘ 1.91

TXDOT Bridge Webinar January 18, 2023 23



Documentation of Load Rating - Form 2731 for New Bridges

Generally, substructure is not required to be load rated but should be
input here as required

Rating Surnmary (1)
Inver tory Operating
Limit State Behavior Rating Factor ‘ Location Rating Factor Location
Superst ucture
Strength | Flexure 1.48 S1&3, G184, 0.5L 1.91 S18&3,G1&4,0.5L
Shear 1.59 52, G2&3,5ZB 2.18 52, G2&3, 5ZB
FOrm 273 1 Service | (2) Stress N/A N/A NA NA
Service I (3) Stress N/A N/A N/A N/A
Service Il (4) Stress 1.01 S2,G2&3,0.5L NA NA
Service | Fatigue (5) Stress N/A , N/A NA NA
only applies | | Substru::ture (6) | |
to p ost- Strength | Flexure N/A | N/A N/A N/A
. Shear N/A | N/A N/A N/A
tensioned ‘Service 1(7) ‘Flexure | N/A | N/A NA NA
bent caps
Controlling Rating Factor (8) ‘ 1.01 ‘ 1.91

TXDOT Bridge Webinar January 18, 2023 24



Documentation of Load Rating - Form 2731 for New Bridges

Lowest Operating Rating Listed in Above Columns

Rating Summary (1)
Inventory Operating
Limit State Behavior Rating Factor Location Rating Factor Location
Superstructure I
Strength | Flexure 1.48 S1&3, G184, 0.5L 1.91 S18&3,G1&4,0.5L
Shear 1.59 S2, G2&3, 5ZB 2.18 S2, G2&3, SZB
FOrm 2731 Service | (2) Stress N/A N/A NA NA
Service I (3) Stress N/A N/A N/A N/A
L Service Il (4) Stress 1.01 S2,G2&3,0.5L NA NA
oweSt Fatigue (5) Stress N/A N/A NA NA
Inve ntory Substructure (6)
Rati ng Strength | Flexure N/A N/A N/A N/A
Listed in Shear N/A N/A N/A N/A
Service | (7) Flexure N/A N/A NA NA
Above
COIUmnS Controlling Rating Factor (8) ‘ 1.01 1.91 ‘

TXDOT Bridge Webinar January 18, 2023 25



Documentation of Load Rating - Form 2731 for New Bridges

N N

/

Comments: S = Span, G = Girder, L = Length of Span, SZB = Stirrup Zone Boundry
:.‘;\\x___,.. Sy,
@ % @* 'r,

. 131306
e Neh By
1, O L YR
BN ~ICENSEY 6{;\__

(Y =
N SIONAL B

Rated by: (Name, sign and seal) Hunter Walton, P.E.
7
4 HU
Aciiiinailiatar fo)

Moo

Tt 5 Hn

Date: Jan 13,2023

Entity/Firm: TxDOT

Checked By: John Doe, P.E.
= Useful comments for previous inputs or rating

Form 2731
= Name of Rating Engineer with Signature, Seal & Date
= Name of Engineer who checked the Rating and the Entity/Firm

Location

If Location Given in Rating Summary requires additional info,

52, G2&3, SZB
comments can be used to elaborate




Documentation of Load Rating - Form 2731 for New Bridges

Note: If IR for design load is less than 1.0, redesign the bridge.

(1) HL-93 Loading: Enter N/A for ratings not applicable for the structure type in question

(2) Transversely post-tensioned decks only

(3) Steel structures only

(4) Prestressed and post-tensioned structures only

(5) Fracture critical steel structures only

(6) Generally, substructure elements are not load rated

(7) Post-tensioned bent caps only

(8) Lowest rating based on the above limit states/elements

(9) Bridge designed based on TxDOT standard sheets for superstructure

(10) If yes, only the information on this line, the lines above, and the Controlling Rating Factor, Date, and Entity/Firm require entry
Not all TxDOT Bridge Standards are load rated at this time. Indicate “no” if no load rating is indicated, and enter an assigned lower bound value 1.0
(INV) and 1.3 (OPR)

Form 2731

DO NOT DISCLOSE-INFORMATION CONFIDENTIAL UNDER THE TEXAS HOMELAND SECURITY ACT AND 23 USC SECTION 409,
SAFETY SENSITIVE INFORMATION

Explam |t' Bottom of Form includes notes corresponding to previous

inputs on the sheet to convey intended use

TXDOT Bridge Webinar January 18, 2023 27




Documentation of Load Rating - Form 2731 for New Bridges

TXDOT Bridge Webinar January 18, 2023 28



Documentation of Load Rating on Plans

= Include the final controlling inventory and operating load ratings on the bridge layout
HL-93 Loading: Superstructure Inv/Opr Ratings= X.XX/Y.YY
Substructure Inv/Opr Ratings= X.XX/Y.YY OR “Substructure Not Rated”

= |nclude controlling load ratings for all girder designs for inventory and operating on
relevant plan sheets

DESIGNED GIRDERS DEPRESSED CONCRETE OPTIONAL DESIGN LOAD RATING
PRESTRESSING STRANDS STRAND DESIGN DESIGN REQUIRED 10 FACTORS
SPAN GIRDER | GIRDER . RELEASE MHINTMUM
STRUCTURE s e TYPE on- Tl P R - PATTERN peic ol o -
STD TOTAL | 5/zE |STRGTH - e cone STRENGTH | SERVICE IIT
STRAND o, € END ) @ o
PATTERN o ] END — S ':\“ H
fin) iksi) fin} fin) {in) (ki) rxsl febksi) I Momant Shaar Iny Opr v
40 ALL Tx28 10 0.6 270 10.48 10.48 4.000 5.000 1.423 1382 0670 0.850 1.56 202 1.958
45 ALL Tx28 12 06 | 270 10.48 10,48 4.500 5.000 -1.744 1525 0.650 0.850 158 | 2.05 1.79
50 ALL Tx28 12 06 | 270 10.48 10.48 4.200 5.000 -2.113 1657 0.630 0.860 125 | 162 1.25
T.~'J754,Tg?rﬁﬂﬁf?"4"-'= 55 ALL Tx28 14 06 | 270 10.48 9.62 2 8.5 4.000 5.000 -2.490 1919 0610 0.860 127 | 164 111
W ay
8.5 Slab 60 ALL Tx28 18 06 | 270 10.04 7.81 4 14.5 4.000 5.600 -2.901 2206 0.600 0.870 143 | 1.86 1.14
65 ALL Tx28 22 06 | 270 9.75 6.12 4 24.5 4.300 5.900 -3.337 2486 0.580 0.870 1.55 | 2.00 1.14
70 ALL Tx28 26 06 | 270 9.56 6.48 4 24.5 5.200 6.300 -3.802 2793 0.570 0.870 1.26 | 1.89 1.01
75 ALL Tx28 28 06 | 270 9.48 6.62 4 24.5 5.600 7.800 -4.291 3110 0.560 0.880 138 | 1.81 1.08
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Performing Load Ratings on concrete superstructures using PGSuper

= Bridgelink’s PG Super (Version 7.0.2) can provide load ratings for all standard TxDOT
girder sections

— TxDOT has coordinated load rating inputs and requirements for this purpose

& Y

2-fifly Libraries 5 m =] m ] m = m
-[_1 Concrete O ks by e
-{_7] Connections MBE 2003 MEE 2010 MBE 2011_1 MEBE 2011_2
{27 Girders
-[] Traffic Barriers

e skl sRl sl sH
{71 Project Criteria i@ -'i-m -'i-m -'ilm
-1 Vehicular Live Load MBE 2013 MEE 2014 MBE 2015 MEE 2016
7] Load Rating Criteria
-7 Ducts
{7 Haul Trucks 3 [%
MBE 2018 MEE 2020

- The load ratings be reviewed in a multitude of ways after girders have been
designed and grouped
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Performing Load Ratings on concrete superstructures using PGSuper

View ->Reports -> TXDOT Summary Report (Short Form)

I PGSuper - Big Sandy Creek Design.pgs - [Bridge View]
%File Edit Project Loads Library Options View Window Help

O~ & &4 vy & = Bridge View Ctrl+B
& 7 Girder View Ctrl+G
(®) Bridge Plan/Section () Alignment Plan/Profile  Viev Pier View
...... Graphs
Reports

Marth
Show Status Center

View Settings
~  Status Bar

»

-3

2 1 907 00 00.00" E
E (=]
z 2 40 1t
=K
3
3 H 907 00 00.00" E
4 1 907 00 00.00" E
H

TXDOT Bridge Webinar

b | & ¥ i B | @

\VIEW Spans 1=to 2 =lof (1-3)

Show only favorites

Bearing Design Parameters Report

Bridge Analysis Report

Eridge Geometry Report

Cracked Section Analysis Details Report
Cross Beamn Load Rating Report

Details Report

Fabrication Options Report

Hauling Report

Lifting Report

Live Load Distribution Factors Summary
Load Rating Report

Load Rating Summary Report

Moment Capacity Details Report
Multi-Girder Haunch Geometry Summary
Multi-Girder Spec Check Summary
Pier Reactions Report

Spec Check Report

TDOT Girder Schedule Repd

TxDOT Summary Report (Short Form)

TxDOT Summary Repart {Short Form)
Select Girder(s) to be Reported
(®) For a Single Girder
Span 1 w Girder 1 w

(O For Multiple Girders (Opens Multiple Windows)

Select Chapters to be Induded in this Report

Spedification Check Summary
Girder Summary

Loading Details Unselect All
Live Load Details

User Defined Loads
[#|camber and Deflections

T Ty
oad Rating Summary

Select All

ica

Load Rating Summary

Design Load Rating Controlling Factors per Girder

Limit State Type Inventory Operating
RF T Location from RF T Location from
Left Support Left Support

Strength | |Flexure|1.48|1.750|Span 1 Girder 1, (0.5L,) 19.000 t1.91|1.350|Span 1 Girder 1, (0.5L,) 19.000 ft

Shear (3.201.750/Span 1 Girder 1, (CS)4.123 ft
Senvice Il |Stress |2.38/0.800 Span 1 Girder 1, (U.SLS} 19.000 ft

4.15|1.350 Span 1 Girder 1, (C5) 4123t
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Performing Load Ratings on concrete superstructures using PGSuper

View ->Reports -> Load Rating Summary Report

L. PGSuper - Big Sandy Creek Design.pgs - [Bridge View]
gFiIe Edit Projed Leads Library Options  View Window Help

This will provide the controllingratingby o =z . ga 2w & - Biidge View B i | T T e | O |
selection and at tenth points Girder View Ctrl+G
S 7 Pier View
® Bridge Plan/Section O Alignment Plan /Profile Vie Graphs * | view snane 150 tnl R I=lnfl1-2
Reports » Show only favorites
Show Status Center Bearing Design Parameters Report
Morth - -
" View Setfings . Bridge Analysis Report

¥ status Bar Bridge Geometry Report

Cracked Section Analysis Details Report
I 90° 00 00.00" E Cross Beam Load Rating Report
Load Rating Summary Repaort .
Details Report
Select Girder(s) Fabrication Options Report
(®) By Girderline Hauling Report
Girder 1 - I 90° 00 00.00" E Lifting Report

Live Load Distribution Factors Surmmary
(") By Individual Selected Girder(s) e

Fier 2
+40.00

Load Bating Beood

- Load Rating Summary Report

Span 1 Span2 | Span3

M 80° 00 00.00%

\

Girder 1 You can select by Girderline |, T SaT TR TR

Girder 2 . . .
—— or by individual girders

Girder 4
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Performing Load Ratings on concrete superstructures using PGSuper

Generating CADD Tables for Plans

‘I PGSuper - Big Sandy Creek Design.pgs - [Bridge View]
gFiIe Edit Project Loads Library Optiens  View Window Help

L New N P oy [Zpr v [ B RFfR | S " W B |

Open... Ctrl+0Q y

@ Close | Export TkDOT CAD Data X
S Ctrl+5 ; - x

© :VEA h ans m E| U LEmEEe L tD|_ Select Girder(s] for CAD Export

e SEVE AS.;l.— " Span : Span B Span 5
ave As Template... Graer 1| = =

Mort T 5 Girder2| [ [ ]

= o _ Girder 3| [/] = ]
Export rﬁ = gpcomposite girder section model Grder 4| [ =l =
i . TDOT CAD Data...
Get Library Entries...
Piers 10 ADMate
Project Properties... &= BEToolbox:Curvel vertical profile mo ]
Print... Chrl+P # BEToolbox:PGStable model
o I ||
) Select 41 Clear &1
PGSuper makes it simple to export your girder designs and load Data to be Expoy® | Girder Design Table — L
rating for use in generating girder design tables
i i i Export File Tupe | Microsaft Excel i
- Save as an excel file ready to import into your DGN
| Cancel Help 1
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Performing Load Ratings on concrete superstructures using PGSuper

Generating CADD Tables for Plans

T D E F G 1 K L M N (o] P Q R 5 T u A ~
1 DESIGNED GIRDERS DEPRESSED CONCRETE OPTIONAL DESIGN LOAD RATING
2 PRESTRESSING STRANDS STRAND PATTERN o .
StructureName i . - ; LL Distribution Factor Strength | Service Il
3 Span # Girder # | Girder Ty Size [Strengt "e"CL "e" END . Comp Stress | Tensile Stress | Ult Moment
Mon-5td| Total # - : - - # ToEnd f'ei f'e
4 in IS ksi 1 in in Moment Shear Inv | Opr Inv
5
6 r 1 v 1 Txd0 & 0.6 270 1560 1560 4.000 5.000 0.688 -0.908 1758 0.787 0814 148 1 2.38
T r 1 r 2 Txd0 10 0.6 270 1560 1560 4.000 5.000 0.704 -0.932 1780 0.787 0814 192 2. 2.89
8 I 1 r 3 Txdi 10 0.6 270 1560 1560 4.000 5.000 0.704 -0.932 1780 0.787 0814 182 2.49 2.89
g r 1 v 4 Txd0 & 0.6 270 1560 1560 4.000 5.000 0.688 -0.908 1758 0.787 0814 148 1.8 2.38
10 I 2 r 1 Txdd 34 0.6 270 14.07 578 6 36.5 5.400 6.100 3682 -4.120 5060 0619 0814 158 2 1.06
11 r 2 v 2 Txd0 34 0.6 270 14.07 1019 6 28.5 5.800 6.700 3.839 -4.284 5203 0619 0814 1.58 2.05 1.01
12 r 2 r 3 Txd0 34 0.6 270 14.07 10.19 6 28.5 5.800 6.700 3.839 -4.284 5203 0619 0814 1.58 2 1.01
13 I 2 r 4 Txdi 34 0.6 270 14.07 878 6 36.5 5.400 6.100 3682 -4.120 5060 0619 0814 158 2.4 1.06
14 r 3 v 1 Txd0 & 0.6 270 1560 1560 4.000 5.000 0.688 -0.908 1758 0.787 0814 148 1.8 2.38
15 I 3 r 2 Txdd 10 0.6 270 1560 1560 4.000 5.000 0.704 -0.932 1780 0.787 0814 152 2 2.89
16 r 3 v 3 Txd0 10 0.6 270 1560 1560 4.000 5.000 0704 -0.932 1790 0.787 0814 192 2.49 2.89
17 r 3 r 4 Txd0 8 0.6 270 1560 1560 4.000 5.000 0.688 -0.908 1758 0.787 0814 148 2.38

I Excel Report now includes controlling load factors for each girder
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Performing Load Ratings on concrete superstructures using PGSuper

Generating CADD Tables for Plans - Additional New Feature

I PGSuper - Big Sandy Creek Design.pgs - [Bridge View]
%File Edit Project Loads Library Options View Window Help

C New N P o [Za- T [ B RFER (S "W B |
Open... Ctrl+O !
W Close L 1
(C) Save Ctrl+5 ans ; E U View Spans 1 [ o Select Girder(s] for CAD Export |
— Save As... Span1 | Span2 | Span3
Save As Template... i Girder 1 |
Mol L Girderz 1
Import > Girder 3
Export > |t _BEToolboxGenCome composite girder section model Girder 4
i _ TDOT CAD Data... L |
Get Library Entries...
Fiers to Abkate
Project Properties... &4 BEToolbox:Curvel vertical profile model ] []
Print... Chrl+P # BEToolbox:PGStable model
ne r i
Select Al Clear All
W1 [atato be Exported | Haunch and Deflection data w
A i Mi ft Ercel ~
I Change Data to ‘Haunch and Deflection Data’ I/ Export File Type | Hicrosall Eree
QK Canhcel Help
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Performing Load Ratings on concrete superstructures using PGSuper

Generating CADD Tables for Plans - Additional New Feature

deowa =

TXDOT Bridge Webinar January 18, 2023 36

A B C D E
TABLE OF SECTION DEPTHS

Span Beam X Y &
No. No at ¢ of Brg at ¢ of Brg at ¢ of Span
1 1 10 15 g-2 14 10 i
1 2 10 1 q-2 1 10 1"
1 3 10 1% 4-2 12 10
1 4 10 5 g-2 15 10 i
2 1 10 & 4-2 g 8 iy
2 2 10 q-2 1 8 3"
2 3 10 5 4-2 1 8 7"
2 4 10 1 g-2 14 8 Iy
3 1 10 15 q-2 1 10 4y
3 2 10 15 -2 15 10 1"
3 3 10 15 g-2 14 10 1"
3 4 10 15 q-2 1 10 4

F

G

H J K
Span Beam A ‘B
No. Na. Ft Ft
1 1 -0.003 -0.004
1 2 -0.003 -0.005
1 3 -0.003 -0.005
1 E -0.003 -0.004
2 1 -0.109 -0.155
2 2 -0.124 -0.177
2 3 -0.124 -0.177
2 S -0.109 -0.155
3 1 -0.003 -0.004
3 2 -0.003 -0.005
3 3 -0.003 -0.005
3 4 -0.003 -0.004

I Generates an Excel Report with Table of Section Depths and Dead Load Deflection I




Performing Load Ratings for other Structure Types

= Other Programs can generate Load Ratings for various structure types
- Example: MDX can be used for steel girders

= Use of these programs is at the discretion of the Engineer performing the
Rating

. o Wl
ViralHog. (2018, October 16). Bus Ignores Weight Limit on Bridge [Video]. YouTube. https://www.youtube.com/watch?v=eHxvj7C00OT8
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Questions?

Hunter Walton, P.E.
TxDOT Bridge Division
hunter.walton@txdot.gov

Copyright 2023 « Texas Department of Transportation ¢ All Rights Reserved

Entities or individuals that copy and present state agency information must identify the source of the
content, including the date the content was copied. Entities or individuals that copy and present state
agency information on their websites must accompany that information with a statement that neither the
entity or individual nor the information, as it is presented on its website, is endorsed by the State of Texas
or any state agency. To protect the intellectual property of state agencies, copied information must reflect
the copyright, trademark, service mark, or other intellectual property rights of the state agency whose
protected information is being used by the entity or individual. Entities or individuals may not copy,
reproduce, distribute, publish, or transmit, in any way this content for commercial purposes. This
presentation is distributed without profit and is being made available solely for educational purposes. The
use of any copyrighted material included in this presentation is intended to be a “fair use” of such
material as provided for in Title 17 U.S.C. Section 107 of the U.S. Copyright Law.
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