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What Is a Bridge?

» Minnesota (Minnesota Rules 8810.8)
Definition:

1 Ereched over a2 depression or oostruction
r WY

tlo
sucn as water, 2 nlgnway or rallway, etc

1 rlas a track or passagewsay for carrying
traffic or other moving lo ~1rJ

Ua




Whnat Is a Bricge?
» Minnesota (Minnesota Rules 8810.8)

Definition:

1 rlas an opening measured norizontally
along center of roaclway of °|0 feet or more

1 Tne opening Is meastre cJ ostwesr
'JIJfJ—‘ff opings of aoutrnents, spring line of
' , Or petween extirerme encs of

ﬁnmgso | X E:
- - . B Eng;,




Whnat is Load Rating?

 The process of determining the safe
live load carrying capacity of a new or
an existing vehicular bridge is called its
load rating.

> Note: load rating should not be
confused with bridge condition rating
- is entered into PONTIS.




Whnat is Load Rating?

* The final load rating will be the rating of
the weakest point of the weakest
member within the bridge.




Whnat is Load Rating?

 Live Loads are transient loads that remain in
place for a relatively short time.
a Cars

|

a [rucks
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* Live load carrying capacity is based on:

1 Bridge Inspections
» Description of any structural modifications
* |dentify any condition changes

* Measurements of any losses
= Decay
a Corrosion

* Field measurements
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* Live load carrying capacity is based on:

1 Engineering analysis
* Applied engineering principles
* Recognized formulae
o Computer programs
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* Live load carrying capacity is based on:

1 Engineering judgrnent
* May be used to establish if substructure
controls rating

* May be used to establish if certain
superstructure components will not control the
rating




Whnat is Load Rating?

* Live load carrying capacity is based on:

= Nondestructive Load tests

* Maybe used when bridge cannot be accurately
modeled by analysis

 Owner believes a load test will provide a more
realistic load capacity




» Load ratings may be subdivided into
specific types depending on live load

1 Deslgn load rating: Tne live load rmocdel Is
the AASHIO design HS |0 «lfJJIJJ The
Iz HJIJJ Is expressed relative to 2 rlS20

EfLJ \Jig.l




» Load ratings may be subdivided into
specific types depending on live load

1 Annuzal Permit loacd re HJIJJ Tne live loac
mocdlel represents a truck or class of trucxs

Nzt may operaie under an annuzl
overwe]gh-t perm]t

ozd rating: Tne live
oeclfic overwelgnt
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ing?

* Load rating is expressed as a rating factor
(RF) or weight in tonnage for a particular live

load.

adequate live load ¢

I‘)l—‘ o

= Generally a RF < 1.0

inaclequate live load ©

1.0 indicates that t
apac]

arrying c

incdicates that the oricdge

arrying capacity




Wy do Ratings?

e Minnesota Administrative Rule 8810.95
Subp.2 Ratings.

1 Bridges must be rated to determine sare loacd
carrying Jsjgz clty and reportecd on a structure
inventory sneet.

e FHWA National Bridge Inspection
Standards (NBIS)

WO E requires as part of every inspection

Wle, lglefe[Mlerrelmszrtines O D2 reviewsd and
& |




Wy do Ratings?

» Bridge load ratings reported to the
NBI weigh heavily in the determination
of the Sufficiency Rating

* Used in preparing highway needs
* Used in prioritizing projects

sed | dlstrlbutmg bridge funds to




Wy do Ratings?
 To have a consistent summary of load

carrying capacities of all state bridges

* Bridge load ratings are used to post
bridges and for issuing load permits

* To monitor safety of bridges over time

 To help determine when rehabilitation or
aplacement is needed




Whnen to do Ratings?

 According to FHWA National Bridge
Inspection Standards (NBIS):

1 Ratings snould be done wnen tnere is any
relevant changes in condition frorn:
* Maintenance or improvement work
» Strength of members
* Dead load

™)
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'JQIJJrJ e reviewed and uocdated




Whnen to do Ratings®

° Minnesota Administrative Rule 8810.95
Subp.2 Ratings.
1 Bridge must pe reratec wnen It Is determined that
a significant change nas occurred In the condition
of the bridge.
1 Bridge must e rerated wnen the allowaole legal
JrarJ using the oricdge Is increasecl.

Jnrmr 25 In rrw rating of a oridge must o
fetOIRS trLCtUre inventory s




Whnen to do Ratings?

* Increase in Dead Load
1 Bliturninous Overlay
1 Gravel
1 Increase welght of railing

= New deck

1 New pearn or girder

» Significant changes in AASHTO
pecifications, state policies or federal




Whnen to do Ratings?

» Loss of capacity

’j
v

Corrosion or darnage to sieel struciurzl
elernents resulting in sectlon loss

-

—_

1 Decay or darnage to tirmoer structural
elernents resulting in section loss

/

1 Spalling or salt related darmages In concrete

2 Briclge nhit by an oversize load




When to do Ratings?

» Settlement or movement of a pier or
abutment

* Repairs or remodeling

* New bridges are rated before opened
to traffic




» FHWA National Bridge
Inspection Standards
(NBIS)

1 Aclopted the AASFHTO
Manual Tor Conclition
evaluation or Br] rJges
(MICE) as a NB
peciuka ton

BRIDGES,




What' Coage to Use?

» The AASHTO Manual for Condition
Evaluation of Bridges (MCE)

a1 WMICE 2nd Eclition w]"r'n 2003 Interims

s 2005 Guide yr)a Iflcatior ns for MICE and
Load and Resistance ractor Rating
( = )
IND T )

1 New MCE soon to oe releasec], 20087
 Part A - LRFR
atB - Allowable Stress Rating (ASR) & Load




What' Coage to Use?

 Use AASHTO Bridge Design
Specifications for all matters not
covered in the MCE

-

s 2002 AASHTO Standard Specitications

—a
e ASR
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Allowable Stress Rating (ASR)
 Uses actual (service) loads to produce
maximum stress in member

 Maximum stress in member not to exceed the
allowable stress

* Allowable stress is the limiting stress of the
material with an appropriate factor of safety
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Allowable Stress Rating (ASR)

 Per 2003 MCE 2" Edition, timber and
masonry bridges should be evaluated using
ASR.

_ Yield Stress
Maximum stress Allowable

under service load S Stress

Factor of Safety




\ting (LFR)
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» Uses separate load factors (or safety factors)
applied to the actual loads

* The magnitude of load factors reflect the
uncertainty in the load calculation

* The effect of the factored loads are not to
exceed the strength of the member




Load Factor Rating (LFR)

Per 2003 MCE 2" Edition, steel, reinforced
concrete, and prestressed concrete bridges
should be evaluated using LFR.

(Strength Provided) x SF 2 (Actual Loads) x SF

Note: Safety Factors (SF) are called strength reduction
factors and load factors. The SF for load are typically
dead load and 2.17 for live load. The SF for




Load Factor Rating (LFR)

o . |—)|—' o B
1 New oridges are designed using LRFD and
ed 8t

1 Old raiting forrms not valid for steel and
concrete (ASR)




| oacd & Resistanc
RrRating (LRFR

o Similar to LFR, but uses statistically based
load and resistance factors eliminating
judgment and past experience to determine
factors

* Load and resistance factors have been
calibrated by trial designs to provide a uniform
avel of safety




| oacd & Resistance Factor
Rating (LRFR)

* LRF method ensures that only 2 out of 10,000
bridges will have factored loads greater than
the factored resistance of the bridge

(Strength Provided) x SF 2 (Actual Loads) x SF

Note: LRFR Safety Factors (SF) for load and strength
are statistically based to provide a uniform level of




Load Testing

* |s an effective means of evaluating the load
rating of a bridge

* Bridge load testing generally consists of:

2 Loacd evaluation

» Tests on load and load effects from traffic
1 Diagnostic load testing

» Test on effects of a known load on bridge

2 Proof load testing (should not be usecd)




Load Testing

* National Cooperative Highway Research
Program (NCHRP) Project 12-28(13)
developed a Manual for Bridge Rating
Through Load Testing

 Manual covers:

= General Load lesting Procedures

ac Test Equiprnent ancd Measurernents




Diagnostic Load Testing

« Some general
procedures:

1 Optailn strailn responses
from known load.

\"tru tural behavior
ermined from strain
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1 Develop cornputer mocdel

JIIJ'JJrlF—‘JJrlfJ test on
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ProoTt Load Testing

MILITARY TAMKS PROOF Load Testing of Bridges 2000 Nova Award Homination 13

* Using military tanks for
proof load

+ Analytical methods can
uncler estimsa
!
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FHWA Policy on Rating Methocdls
 Before October 1, 2010

1 New LRFD oridges and replacernent
JerJJﬁq use LFR or LRFR

o After October 1 2010

|—'|-
_.Iu" );




FHWA Policy on Rating Methocdls

* Bridges that warrant a rerating (cont.)

'_I

= No existing rating, use LRFR, LFR or ASR (for
tirber or masonry oricdges)

|—'|-)

1 E (isting rating Is LFR or ASR, rerate using LRFR,
LFR or ASR (for timber or masonry bricges)

° Non NHS bridges load rated prior to January 1, 1994, use
LRFR, LFR or ASR

 Non NHS bridges load rated after January 1, 1994, use
LRFR, or LFR




Mn/7DOT Policy on Rating
Methods

e Currently

1 Deslgn new oridges and replacernent oricdges
using LRFD and rate LFR, l) i allow ASR for
C

masonry and tirmber oricdges

o 2008 - Mn/DOT to complete studies of LRFR




Mn/DOT Policy on Rating
Methods

2009 - Mn/DOT and NHI provide LRFR training

e 2010 - Mn/DOT to meet FHWA policy on LRFR

e 2011 + - Rerate all bridges using LRFR
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Whno Is Qualifiecd?

* The person charged with overall
responsibility for load-rating bridges
shall have:

1 Professional 2ngineer License

. J~/s51b ochJ:Ja design and Inspeciion

'éruw éfUr) ancl sxills
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Whno Is Qualifiecd?

(D

» The PE’s signature of approval on the
rating form holds the same level of
responsibility as the Engineer’s
signature of approval on the bridge
plans and specifications




some Ratings Are Not Current
More bridges are vulnerable

 Of 14,921 Local Bridges
and Culverts:

a 2,301 have not been ratec for 30
VBArs

> Average operating rating of rlS
26 or lower
1 WMledian age = 65 years
> Many may need to be re-rated
OF 769 that are posted
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o Severe Deterioration
1 Posting at appropriate level




Statewide Bricdge Rating
Program Neecdls

» Office of Inspector General requires FHWA
to better monitor load ratings

» Consultant inspection findings often are
recommending new bridge ratings

* Likely to have less posted load limits based
only on engineering judgment




Statewide Bricdge Rating
Program Neecdls

* New ratings are required for significant
changes in condition or loading since last
inspection

 Continued pressures from truckers may
require statewide permitting, a one stop shop
for all load permits in the future




tatewilde Rating Funding
LConcept

 Use federal HBRRP funds to pay for
bridge ratings on the local level

 Possible Priorities:

1 Flrst, Qr]nges with r*'n:mng conditions

nd, bricdges witn possible SrlV
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itewicle Rating Funding

 Possible Priorities:

2 Thirc, new oridge plans (oy 207"
oridges rmust ve rated uncler

1 Fourtn, reraie tne reraining ori Jgas,
county w«Jch ollowed oy townsnip roacds

U»

* |f County Engineers support it, the Bridge
Office and State Aid could pursue.




Truck Trends

* Trucks are getting heavier and increased
allowable limits have created greater:

1 Agency costs for Inspecting

2 Agency cosis for rating

1 Agency cosis for posting




Truck Trends
« Timber Haulers:

1 Allowed a0 welgnt exception to JJ 000 GVW
for cornbination venic Jas Witn © axles
2 For nauling forest products

s Annual permit of $300
= Winter welght increase to 98,000 GYW
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Truck Trend:

* Truck Size and Weight Committee
1 Review of iruck welgnt laws was needed:

* Truck traffic increasing

1 Recommencdations:
* A request for truck weight increases
2 7 axle 97,000 GYW combination vehicle




Truck Trends

* Truck Size and Weight Committee

s Recommendations:

* Allow 4 new vehicle configurations with
special permit

axle 90,000 GYW compination venicle
a 7 axle 97,000 GYW compination venicle
2 g axle 108,000 GVW twin traller venicle

-

(@)

e 50,000 GYW single-unit truck




Truck Trends

* Truck Size and Weight Committee
1 Recommendations:
* Eliminate liability exemptions for farm

implements that damage roads and
bridges

* Eliminate requirements for seasonal
harvest permits (permit allows 10%
load increase)

sonal harvest allowance to

o gk ’-.-IIIII



Truck Trends

* Implements of Husbandry:
1 Agricultural equiprnent
exermnpt frorm welgnt
restrictions

> Grain carts (used in 'ﬁ'n;'faJJ)
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> Manure wagons (us
spring)

> They nave no axle resirictions,
can carry same load as

truck on only 2 axles
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Truck Trends

* Increased overweight permits (truck
load exceeds legal weight)

1 A practice tnat ls putiing acdditional wear
anc tear on our Infrastructure

1 According to a government stucly, one 40-
ton truck cdoes as muchn darnage to tne




Truck Trends

* Increase high stress cycles

1 rligner loads create larger 'fﬂ"r]gljg Dfawa
whnich can result in fatigue cracxing ©
raterials

Uz

= High stress cycles can lead to
requirerments of posting, rmalntenance,
Ve repairs






http://www.dot.state.mn.us/bridge/

 Overdimension/Overweight Permit Section

a pretofwwwdotstataamrn.us/inotorearrier

« Seasonal Load Limits

a pyeto/wwwLrnrrdot.siaie. mnn.us



http://www.dot.state.mn.us/motorcarrier
http://www.mrr.dot.state.mn.us/motorcarrier
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