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LOAD
RATING
Andrew DeVault

WHAT?
WHY?
TOPICS 
RESOURCES
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WHAT IS A
LOAD RATING?

DESIGN:
IS IT “OK?”

MAINTENANCE:
HOW OK IS IT?

RATING FACTOR (RF)
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LOAD RATING COMPONENTS

1. 1. SUMMARY
2. 2. NARRATIVE
3. 3. BASIS
4. 4. CALCULATIONS
5. 5. QUICK CHECK

(1) SUMMARY
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(2) NARRATIVE

(3) BASIS, PLAN HIGHLIGHTS
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(4) CALCS

(5) QUICK CHECK
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WHERE DOES A
LOAD RATING GO?

PONTIS
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WHY?

1. SUFFICIENCY

2. POSTING

3. PERMIT ROUTING

STRUCTURAL HEALTH
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NBI SUFFICIENCY

POSTING
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POSTING, 1950s

POSTING, 1950s
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POSTING, 2011

PERMITTING
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LIVE LOAD

DESIGN

LEGAL

PERMIT

DESIGN 
LIVE LOAD
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DESIGN

LEGAL
LIVE LOAD
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HL93 & LEGALS (1 TRUCK)

SU4 DUMP TRUCK
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C5 ~ “18 WHEELER”

ST5 TANDEM TRAILER
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POSITIVE MOMENT
MBE 6A.4.4.2.1a

LEGALS, LRFD

LEGALS, LRFD
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NEGATIVE MOMENT
MBE 6A.4.4.2.1a

LEGALS, LRFD

- M, 2 EACH  75% + 200plf

+M, 1 EACH 100% + 0plf
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SU4, LRFD

TRAFFIC JAM
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LUTOMIRSKA

HS20 TRAIN, 1935 - 2002
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HS20 vs H20 TRAIN
1935 - 2002

LEGALS, MBE 6B.7.2 
LOAD FACTOR
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SU4, MBE.B
LOAD FACTOR

LEGALS MBE.B
LOAD FACTOR
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SU4, VARIOUS
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SU4, ANDREW
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LL
PERMITS

PERMIT LL
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1.40*HL93, PERMITS, FL120

PERMIT 
EXAMPLE 1
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PERMIT EXAMPLE 1
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PERMIT EXAMPLE 2

LL w IM, 
PERFECT ROUTING
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RF NEEDED, 
PERFECT ROUTING

RF NEEDED, REAL-WORLD
IM = 20%
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RF NEEDED, ALL PERMITS
IM = 33%

ROUTING ACROSS 
CONTINUOUS SPANS

FL120 vs TTT3
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FL120 MODIFICATIONS
(1) FL120 - simple

(1) HS20  - historic
(2) HL93 - different

LRFD
PRESTRESS

SHEAR
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2005 
LOAD RATING CONFERENCE

2013 
PRESTRESS SHEAR

HL93 OPERATING
MIN 0.97, MAX 2.11
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LRFD PS SHEAR METHODS

1. 1. BETA-THETA TABLES

2. 2. GENERAL METHOD

3. 3. SIMPLIFIED (ACI)

WHETHER CAPACITY PENDS 
UPON FACTORED LIVE LOAD?

RF HL93 OPERATING
AT 30% SPAN IS

1.60 or 2.01?
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LRFD PS STIRRUP METHODS

1. 1. TRADITIONAL

2. 2. FAILURE PLANE, 2012

3. 3. FAILURE PLANE, 2007

1. (1) TRADITIONAL
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1. (2) ACROSS FAILURE PLANE

STIRRUP COUNTING METHODS

74 KIP
2012 LRFD C5.8.3.2-1

80 KIP
2012 LRFD C5.8.3.2-2

172 KIP
2007 LRFD C5.8.3.2-3
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2013

80 KIP
2012 LRFD C5.8.3.2-2

FL120 SHEAR RF
(STIRRUPS ACROSS FAILURE PLANE)

ACI & GENERAL METHOD
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SHEAR GOVERNS
NEAR MIDSPAN?

SHEAR, NO STIRRUPS
Omission of Web Reinforcement in Prestressed Doubled Tees

G.Burley & A.Aswad, PCI Journal March-April 1989
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SHEAR, NO STIRRUPS

SHEAR
UNCONFINED DEBONDING
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PRESTRESS
FL120

SERVICE I

FL120 SERVICE I RATIONALE
MBE C6A.5.4.2.2b

BULLETIN, 09-01-2011
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FDOT LOAD RATING MANUAL

“FL120 SERVICE I” 
=

“LOWER TENDON LIMIT, 90% YIELD”

TENDON LIMIT, METHODS

1.1. MBE RATIO CHECK

2. not a true rating factor

3.2. CRACKED, SIMPLE

4. understates capacity

5.3. UNCRACKED

6. overstates capacity

7.4. STRAIN COMPATABILITY

8. difficult
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TENDON LIMIT, GOVERNS?

TENDON LIMIT, GOVERNS?
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CHECK PROGRAM WITH 
STRUCTURES LAB DATA

CHECK PROGRAM
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HERE GIVEN γLL = 1.35,
RFSTRENGTH II < RFTENDON LIMIT

GOVERNING FL120 SERVICE I
TENDON LIMIT, ANYONE?

(WITH CALCS)
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RESOURCES,
PLANS

PLANS - ON FILE
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PLANS - MICROFILM

PLANS - STANDARD INDEX
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AS-BUILT PLANS
CO’s HUEY WHITEHEAD

PLANS, STATE ARCHIVES
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UNKNOWN PLANS, 
COMPARABLE SHOP DRAWING

RESOURCES,
MISCELLANEOUS
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LOAD TEST

LOAD TEST
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GOOGLE 
EARTH

HISTORIC
MATERIAL

STRENGTHS
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RESOURCES,
PROGRAMS

PRESTRESS
PG SUPER
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RC SLAB

OLD-STYLE 
RC CULVERT
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RESOURCES, 
TIPS

LOAD RATINGS SUMMARY
(SEE EXAMPLE)

DISTRIBUTION
WHEEL LINES PER GIRDER
WHEEL LINES PER STRIP FOOT SLAB

DESIGN LOADING
ORIGINAL DESIGN LOAD
ORIGINAL DESIGN METHOD

IMPACT (IM)
IM = 33% PERCENT
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SOFTWARE

CONSPAN
CHECK STIRRUP STRENGTH
CHECK ACI SMIPLIFIED SHEAR

SMART BRIDGE, SLABS
CHECK ORIGINAL SECTION BY HAND

MDX
USE “LRFR RATINGS,” FOR LRFD
USE BATCH FILES, FOR LEGAL LOADS 

CAUTIONS

PRESTRESS
SHEAR, UNCONFINED & DEBONDED

DISCONTINUOUS BARRIERS
USE RIGID SECTION ASSUMPTION

MAKE A QUICK CHECK
USE HAND CALCS
BE APPROXIMATE, BUT ACCURATE
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SUBMIT BUSINESS CARD
FOR FTP GRAB-BAG ZIP:

EXAMPLE SUMMARY
EXAMPLE LOAD RATING
LIVE LOAD PROGRAMS
RC PROGRAMS
REFERENCE MATERIAL

END


