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Load Rating Procedure

» Gather Bridge Data

e Collect Information From On-site
Inspections

 Determine Applied Loads
* Determine Capacity of Member
» Conduct Load Rating Calculations
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itner Briclge Data

* Bridge design plans

» Bridge fabrication drawings

* Design calculations

* All repair plans for structure

 Most recent Structure Inventory Report




» Changed conditions St
1 Damage =
. Repa]rs
= Section loss

Traffic




Bricl Inspection

O
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» When design plans or fabrication
drawings for a bridge are unavailable or
unreadable, or when conditions change
from those detailed in the plans, field
measurements are required.

* Field measurements should be made
only with sufficient precision to serve
ourpose for which they are




riclge Inspection

* The following limits of accuracy are
generally ample for field measurements:

= Timber members - Nearest ¥4"
= Concrete members - Nearest 2"
1 Asphalt surfacing - Nearest ¥2"

a Steel rolled sections

s Necessary accurac / to identify section

l\/JJre or 1 urements warranted for
tlc f O“IODD



General Equation

Reserve Capacity for Live Load

Maximum Design (HS) or Legal Live Load

RF = Rating factor for live load capacity

C — A_D C = Capacity of the member

D = Dead load effect on member

RF =

AZ (L 4 I ) L = Live load effect on member
/ = Impact Factor
A, = Factor for dead load
A, = Factor for live load




Determine the Load
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 Dead Loads
a Compute according to existing conditions
* Point loads — pilasters, lighting, diaphragms. etc.

* Line loads — Beams, stool, etc.

» Distributed loads — Slab, sidewalk, railings,
overlay, gravel, etc.

* Material unit weight must be at least the value
specified in the AASHTO Design Specs.




Determine the Loads

* Live Loads
2 AASHTO HS20 Truck Live Load

HS20-44 8,000 LBS 32,000 LBS 32,000 LBS




Determine the Loads

* Live Loads
"EEIHFJ?IUI AASHTO HS lane loads may be
for all span lengins wnere it will
L IN greater etiects t
ICK (Jlmole S DEN Jre

-

V)

(T ype M3 Type M3S2, Type M3S3 and new
agle Unit (SU) trucks




Determine the Loads

* Live Loads
1 Numper of loaded lanes and iransverse
placement of wheels snall be in accordance
With AAS'rTO Des*lgn Specs (Sect]on 3).




Determine the Loads

* Live Loads

For venicle load distrioution (Consult
sSection 3 of AASHTO Standard Specs)

» Steel Beams

» Concrete beams

» Concrete Slabs

* Longitudinal and Transverse Timber Deck

-




Irnpact

* Impact Factor (l) is added to all live

loads to account for the speed,
vibration, and momentum of

vehicular traffic.

» Per AASHTO 3.8.1.2 — Impact not
considered for Timber members




Determine Capacity of Member

» Nominal capacity based on Load Factor
section of AASHTO Standard Specs
17th ed




Determine Capacity of Member

» Load Factor methods for timber and
masonry are not available — Use ASR

* MUST include the affects of
deteriorated or damaged sections
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Determine Capacity of Member

» Calculate section properties
1 Incorporaie cljszress

1 Composiie propert

2 Non-composite pi
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Select Sarety Factors

» Select Factors for Rating Method used:

/3

1 Allowaple Stress Rating Meinod
(/— JF<>

1 Load Factor Rating Method (LFR)

s Load and Resistance Factor Rating

Method (LRFR)
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Conduct Live Load Analysis

e AASHTO Manual for Condition
Evaluation of Bridges Tables
(Appendix)

1 Simple spans
» HS-20 truck
> Legal trucks

|

1 Continuous spans ne

(D
O
(w

omputer program




Concduct Load Rating
Calculations
* Inventory Rating (frequent loads)

= | oad the pridge can carry tor
extende d periods
il (live load for wnich

. esg
(]

dge was originally intended)




Concduct Load Rating

Calculations

» Operating Rating (less frequent
loads)

= Absolute maximum permissinle load.

» Unlimited vehicles operating at this
level may reduce bridge lite.




Conduct Load Rating
Calculations

» Typically the superstructure is the only
component rated

* |f other portions of the bridge system
are deteriorated, they should be fully
analyzed and considered in the load
rating calculations.




Rating Members

° Typlcally not checked

Splices or conneciions

1 Fatigue

= Concrete deck

+ Local failure (bearing, ylelding)

2 Shear for slaps

s Substructure (beglr]r]ggl plles rovernent)
S mei s (dia agm:
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FORM RD-CL BRIDGE RATING DETAILS

EXAMPLE
FORM RC-CL Mn/DOT BRIDGE RATING AND LOAD POSTING REPORT
Revised Feb. 2005 FOR COUNTY AND LOCAL AGENCIES
Bridge Location and Description
@ e Bridge No.570S
Hwy.No.___ Sl inder_Upper Towa Rivec
Year Built___3H0 Year Replaces Br.
Type — 301 County —Mowecr Rel Pt

Description—2. 27 Rosds Y concele idewa

W24YB0 ok 64" spncing
Location—2:le ailes  west of J&  CSAN B fear  Tagp)

Data for Basis of Report (Checkall that apply)

Q  Bridge Inventory File
QO Previous Bridge Rating and Load Posting Report
&  Bridge Plans
New O  overlay
O other Dead Load
W Bridge Inspection Report, by date
Q  Dpamaged C =
Deteriorated Component ea m  Elaa. et t mdspe.
Type of Analysis:
& Manual O computer™ Q BARS Q viris, V. Q other™
*

Method of Rating (Check appropriate box)
B Load Factor (LF)
0 Alowable Stress (AS)(Timbe oaly) Designload _HSIS

O Load & Resistance Faclor (LRFR)

Q  Load Testing DesignMethod -ASD
QO NoRating Computations Performed

Summary of Rating and Load Posting Analysis

Load Posting Limits

Bridge Ratin,
Posting: Kl Required O Not Required * 9 _—

Revised Feb. 2005
BidgeNo. . 9908
Designload: __HSIE

Bridge Type __ 301

Rating Method __LFD

Roadway Width ___ 242" Inventory Rating: ~~ HS-_ S

Q curved Q Tapered Operating Rating: Hs-__10
Beam Spacing L-4" Rated_EM-~  Checked _AAA
Live Load Distribution Lane Width Date 3[ 7[ oS

Single ' Multiple ' Sheet__ 2 of __ 2

BEAM ELEVATION @
Show Span Lengths and Structure / Beam Depths

Vehicle Semi-Trailer Truck-Full Trailer Inventory Operating
Type M3 Type M3S2 Type M3-3 Rating Rating
8 ' Tons 14 .-Tons 4 . Tons S Hs 0 _Hs

Rating ’ P
Truck Factor Location Limit State © Notes / Comments

HS 20 Inventory 0.25 S0% UH. mm(u\'f'

HSOperaing | .50 | sol | - Moment

Post, M3 0.Lb% | 6% VH. Moment

I hereby certify that this report was prepared by me or under my direct supervision
and that | am a duly Licensed Professional Engineer under the laws of the State of Minnesota.

Post, M 352 5. | So% LI, Moment

Post, M3-3 0. | 50% | U Moment

@ Choose from: service or ultimate; shear or moment.
[ Elevation may be on back or another sheet if it won't fit here.

Signature: Cﬂm“w %/vw pate: _3[s/08
Typed or Printed Name: _Couaty  Eaaiacer Reg.No. 12345
BR3939.doc

BR3942b.doc

MnDOT

Bridge Management
Attn: Jim Pierce
3485 Hadley Ave N
Oakdale MN 55128




Inventory deflection ‘
Operating deflection =~ Capacity = DL+ Fracture LL

Fracture load

Safety Factor
1 I
\ 4 \ 4 \ 4

Dead Load
Inv.
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