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—"What this Presentation Covers

Why do we load rate bridges?
Load rating in California
California’s legal vehicles
California’s permit vehicles
California’s permitting process



Safety
The Silver Bridge Collapse_

The Dec. 15, 1967, collapse o
the Silver Bridge at Point
Pleasant, Ohio killed 46
people.

The failure of the 39 year old FZais
eye bar suspension bridge 4
across the Ohio River
prompted US Congress to pass
National Bridge Inspection
Standards (NBIS) in 1968.
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Load ratings are used to help determine federal bridge
replacement and rehabilitation funding levels to the

states.

On a national level bridge load ratings reported to the
NBI weigh heavily in the determination of the

Sufficiency Rating (up to 55%).



Why do we load rate bridges?

Permit Routing

Permit vehicles are any vehicle that exceeds the size or
weight limitations of the California Vehicle Code
(CVC).

California issued over 158,000 permits last year alone.

The CVC grants Caltrans the authority to issue permits
and define the permit program. Load ratings are one of
the primary resources used to route permits.



Why do we load rate bridges?

Emergency Response

Bridge Models and rating results are very valuable
during Emergencies:

Fire,

Earthquake,

Flood,

Accidents,

Man made disasters
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Emergency Response: Scour
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i Why do we load rate bridges?
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~Man Made Disasters
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U \\/hy do we load rate bridges?
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Construction Support
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g \\Vny? Safety, Protect Infrastructure
and Enforcement!




Bridge Load Rating in California
Load Rating Levels

~_ * Per Manual for Bridge
memauae /24 N\ Evaluation, the following ratings
| should be established:

EVALUATION [
SECOND EDITION [

— Inventory Rating
— Operating Rating
—— — Legal Load Rating
s — Permit Rating
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Load Rating in CA

e 2008 FHWA Program Review Findings:

— (E) ratings had not been maintained.

— (E) Rating summary sheets not stamped by PE
— Software was no longer available

— Ratings did not include shear calcs



Load Rating in CA

e 2011, CA signed a PCA with FHWA.
e 11,300 bridges reg’d new calculations

o |Initially, LFR was the preferred rating spec
In CA.

« AASHTOWare BrR developed concurrently



Load Rating in CA

 Analytical shear capacities were reducing
existing bridge ratings and restricting
trucking routes.

e CA switched to the new LRFR code

* Probable vs specified material properties

e |Initiated research contracts

e T-18 agenda items for MBE implementation
« AASHTOWare BrR beta testing



Load Rating in CA

 LRFR is the preferred rating spec in CA
regardless of code used for original design.

 |n addition to Inv/Op ratings, we also
calculate rating factors for the Type 3, Type
3S-2, and Type 3-3 legal trucks and the CA

family of permit trucks.
o As of fall 2014, CA includes SHV ratings.



i |_oad Rating Summary Sheet
* Structure Maintenance o wwerimomse

Caltrans
Facllity Carried: ROUTE 101 5B

awvws & Investigations P e——
_Load Rating Summary Sheet
Bridge Name: SOUTH HEALDSBURG UG

Structural Element Continuows 3 span bridge with RCT beam Qirders [E-:
Rated: — — -

Rating Summary
DESIGN LOADING Critical Location
Rating
Factor Structurae Control Elament Load Action Lacalion
Irventary: [.88 Span 1-3 Girder Mornen! (Strength) e of Span 3 e Drde (31

Operating: 1.13 Span 1-3 Girde Maoment (Slrength) @4 of S 3 Eneror dinder (318

LEGAL RATING

Typa 3 (25T: 1,69 pgal Span 1-3 boment (Strength) D4l of Span 3 Exdano
r!-'F":-' 352 fd['lT:I 1.85 = - MUlT'En'I [Elrcn[ll-l:l 0 dpi o Spemni 3, E rigriogr Gisj
Typa 33 (40T} 2.02 Shear (Slrenglih) WLyt of Fymen &, Ikl ricr

PERMIT RATING

5 Axle Annual @ 0,93 3 . Br Enaar (Strength) 0.tied of Span 2, ntarior Girdor (G
| 5 Axle Truek : 1.52 Epan 1-3 Girde Enoar (Strength)  DfslelSpan 2 il Gidor 1G5)
| 7 Axle Truck © 1,42 : 0 Shaar (Sirangih) 0-hpt of Span 2. Intariar Gl wer (GE]
| & Awle Truck ;1,39 . G Shaar (Strengih) 04 e! Sean 2 ki Sidar (G5)
11 dcle Truck 1.38 pan 1-3 { Ehaar (Strengih} 1ipd of Saan 2, lalsriar Disdus (05)

13 Asle Truck: 1,39 Epan 1-3 Shaar (Strangth} 3 Apk o Epan L. Ialsriar Gidar (GX)

158 Axle Truck 134 i oan 1-3 Shaar [Strangih) 10pk ol Saan 2, |slerer Gidir (G5]
15 Axle Dual 1.06 Epan 1=-3 2 Shear [Strength) JApk of Bpan 2, Inierior G rdar 055)
_ G INFORMATION oo

NOTES:
This load rating s based on the exasting bridge geomelry and roadway configuraton. Modification to the struecture (such as Pmdpe
rail madificalion o widaning) may reguire a new load rebng.




Bridge Load Rating in California

Design/Rating Vehicles
 HL93 Loading

— Consists of
e HS20 Truck Loading

ala ke
8,000 LBS 22,000 LBS.™ 32 000 LEE._':"

* Plus, 640 Ibs/ft uniform loading

540 |bs per linear ad lane
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Bridge Load Rating in California

Legal Rating Vehicles

 Legal Loadings ZB e

INDICATED CONCENTRATIONS ARE
AXLE LOADS IN ki 75% OF TYPE 3

LEGAL LANE WEIGHT/f 0 I



Typical Type-3
Legal Vehicles



Typical 3S-2 Tractor Semi-Traller



Type 3-3 Truck and Trailer Combination



“a/ﬁ Specialized Hauling Vehicles — SHV’s
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Cﬂfh-arls

N 6z Loan

Our new “Legal” trucks 777 "6 " 0.0.0

TLL

o . 0,0,0,0

5U4 TRUCK
GVW = 54 KIPS

5U5 TRUCK
GVW = 62 KIPS

S5U6 TRUCK
GVW = 60.5 KIPS

SUT TRUCK
GVW =TT 5 KIPS




Long 80,000 Ib. Truck

Tol%
OO
l‘*m M\l/l/m,ﬂthr\h\m ]

(A)

Short 80,000 Ib. Truck




CA Permit Vehicle Designation

e CA’s permit vehicles were developed in mid 1970’s

e Permit Design Vehicle
— 13 axles - 48 kip per Tandem axle

e 5 Permit Rating Vehicle derived from design vehicle
— 5,7,9,11 and 13 axles

 |etter Color designation used, P G, O, X
— P = rating factor >1
— G =rating factor 0.87 < 1
— O = rating factor 0.67 < 0.87
— X =no permit vehicles allowed



Permit VVehicles

e Weight Limitations:
— 24,000 Ib. per single axle

— 48,000 Ib. per tandem axle

— No gross weight limit

o Same vehicle used to design and load rate
bridges

o CA does not issue permits for divisible
loads



Structure
Maintenance I
&lnvestigation)| £ d

Caltrans GF=

FPGOO

P =100% permit weight, G =87%, O=67%, X =no permit
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Expecting the need for Iarger permit trucks in the future,
Caltrans changed the permit truck configuration in 2008.
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Equivalent to 9 axle Permit Vehicle
250,000 Ibs
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11 Axle Permit Vehicle



Permit Routing

 How do Permit Vehicles get Routed
— Every bridge has a permit designation, e.g. PPGOO

— The 5 digit color designation is the first level screening
tool which enables permit writers to quickly process
applications.

— Permit writers match the proposed vehicle to the
permit ratings for all bridges on a proposed route when
determining where the vehicle can travel.

— For the above noted designation a 9 axle permit vehicle
would only be allowed to cross the bridge if the axles
were less than 87% of maximum.



The Permit Process

e Calculated ratings from SM&I as well as “Assigned
by Design” and “Field Evaluation” values are used to
route permit trucks.

e The Permit Office assumes ALL rating factors (RF)
are based on the 5 design vehicles and 48kip split
tandem axle configuration regardless of analysis
method.

An approximate 15% “Bonus” is applied for 8 tire
axles due to reduction in deck demand.

A 10% additional bonus is applied for 10” wide
axles due to improved live load distribution.
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e Permit Application

L [ ] D=Ive L] © [ _SC Hobday Condions

Dam Gates
DIMENSIONS OF LOAD

29T, §W BH a7 23979
DESCRIPTION OF HAULING EQUIPMENT; g
3 Axle Truck, 2 Axle Jeep, 2 Axle Trailer, Z Axle Booster

VEHICLE pign SEMI-TRAILER KINGFIN TO 5p'gm CDMB"H'I?HIGLE 105"
WIDTH: 36 LEMGTH: LAST AXLE: LENGTH;:

L

AXLE NUMBER 2 2 3 4 5 o

8
NUMBER OF TIRES 4 4 4 4 4
PER AXLE

q

4
DISTANCE BETWEEN ' 179" 4:5:3 | 1241 34'11" q'g" i 142"

|
,, 1 1
WIDTH OF AXLES AT gl g g1 gran g g2 g g

TIRE SIDEWALL e =
MAXIMUM ALLGWABLE | 20000 46725 46725 46723

WEIGHT

NOT TO EXSEED THE LOADED DIMENSIONS SHOWN BELOW DR AXLE WEIGHTS SHOWN ABOVE
.OADED HEIGHT:  |LOADED WIDTH: TOADED CVERALL LENGTH; LOADED OVERHANG:
14 o 105" 0
ORIGIN: DESTINATION:
ORJCAI-5 Folsom Dam, 1070 Folsom Lake Crossing, Folsom, CA

AUTHORIZED STATE HIGHWAYS - CITY ANDIOR COUNTY PERMITS Fer office use only
MAY EE REQUIRED WHENEVER THE * 18 SHOWN IN THE STATE ROUTE.

* From OR LINE 5 - 5S - 80F - to MADISON AVE exit (MADISON AVE S/B OFF RAMP |
exit number 96) *

———
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APPENDIX 20
WEIGHT CHART (PLATE 25-5)

Example: & - 0" Distance Batween First and Last Axde in Feetl
0,400 4 mres. 8" - 0° Wioe Purphe Load = 1.5 x 700 (L + 40
57960 B tires. 8° - 0" Wide Purple Load (+ 15%)=1.15x 1.5 700 (L + 40
£3.000 B mres. 107 - 07 Wige Purple Load (+ 25% )= 125 % 1.5 700 (L + 40
N 0 2 3 4 5 £ 7 8 2 10 1
FT
28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000
2 32 000 32,000 %2 000 32 000 32 000 32,000 32,000 32 000 32,000 32,000 32,000 32 000
35,000 35,000 A% 0040 A% 000 3£ 000 35,000 35,000 3% 000 5,000 3%,000 35,000 35,000
28,000 28,604 28 000 28,000 28,000 e po0 | 45878 45783 | 4550 48508 | aA028 | 28113
) 32 200 32,200 X2 200 32,00 32 00 32,200 2 804 82 82T 82 TH 52 B2l 82 529 23,029
353,000 35,000 130040 35,000 33,000 35,000 ST 20% 37.31) . 37 50 57841
L6200 45,2688 LG ATS 48,253 46550 45,638 45,7 25813 46 200 46,558 AT LTS 4T 163
i S31HD 3.2 23a3 £2.43d S35 S3E3T : L 53935 F4.03E 5L 136 23T
LT ZLE30 1 STRCY | SROVE 1 RS0 1 SORNT ) D400 L o001 | SNl | SO | SORdd | S0Be)
AT.250 &7, 3348 AT A5 dT.513 dT.500 AT.ESE AT TS dTH53 47 950 <B.038 43,125 28213
£ 54,338 54,428 Sa 524 Sa B3 Sd.Tal 54 Bai T ST 55043 55.2a3 25.2=d L5 ada
55,063 59,172 S8z 59.291 55.500 S9.EQ9 8. 719 59828 .53 &0, D=7 60,156 £0.285
=B 300 =8,388 48,475 a8 =83 48850 <8,738 <8,.825 42313 49,000 45,038 A9 175 5283
L 125 55 838 &5 T4H £5 BT £ 529 56 Dol £4, 143 £8.249 £4 380 56 451 £4 £5 46 82D
&0, 378 80,484 &0 55 &0, 0% &0,813 80 G2 &1,081 81,141 &1 280 81, 389 #1443 81 874
4% 350 49,438 45525 45,813 45,700 49,188 49 875 459943 80,080 50,158 30 x25 20,313




Permit “Bonusing”

Standard Purple Load

15% Bonused Purple Load

25% Bonused Purple Load

(N

Tandem axles x 4 tires = 48Kkips

96”

&>

P

Tandem axles x 8 tires = 54kips

(R

Tandem axles x 8 tires = 60kips
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Up to 60 Kip

Up to 48 ki
i ’ allowed (wider)

allowed
Bonused or

Standard Tandem “Trunnion” Axle
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Variance or “Super load”

Combinations > 135’ in length
Combinations with 13 or more axles
Vehicles with >9 axles and a “bridge” > 40’
Double wide vehicles (13” — 20’ +)

Permit rating or weight chart is exceeded

Specific structures reqg’d for review by
SM&l
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Structure
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SM&I’s variance process

Review all bridges on the route and verify
that the vehicle demands don’t exceed
bridge ratings.

If demands are exceeded, dig a little deeper.

Is controlling load action relevant to the
span lengths and structure types?

Speed restriction/truck location/CHP escort
Can you detour via ramp?
Special analysis may be required.






Structure
Maintenance
&lnvestigations

Caltr-ans

Variance Examples - The Rock

o) 14|I..‘.‘i :“’A:!! MWM

EMMEI?T INTERNATIONAL




Questions? Thank You!

%

L

San Onofre Nuclear enrtors move, 11
Largest in CA history at 1.6 million pounds *



Contact Information

Kevin |. Keady
Office of Structural Analysis and Design
Structure Maintenance and Investigations
Division of Maintenance

(916) 227-2446


mailto:kevin.keady@dot.ca.gov
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