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Design Exceptions & Variations

2> Definitions and
Criteria

What are Design Exceptions?

A documented decision to design a highway
element or a segment of highway to design
criteria that do not meet minimum values or
ranges established for that highway or project.

FHWA Mitigation Strategies for Design Exceptions
July 2007
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Exceptions

Design Exceptions are required when proposed
design elements are below both FDOT and AASHTO
criteria for FHWA’s 13 “Controlling” Criteria.

Design Speed Cross Slope

Lane Width Superelevation

Shoulder Width Horizontal Alignment

Bridge Width Vertical Alignment
Structural Capacity Stopping Sight Distance
Vertical Clearance Horizontal Clearance (lateral

offset to obstruction)

FHWA Direction (MAP-21)
NHS Design Standards and Design Exceptions

“‘We encourage State DOTs and local agencies to
consider using design exceptions as a useful tool to
achieve a design that balances project and user needs,
performance, cost, environmental implications, and
community values. State DOTs or local authorities must
evaluate, approve, and document design exceptions.”

Effective Oct 1, 2012, All NHS projects under MAP-21
must meet FHWA approved standards or receive
approved Design Exceptions.
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Most Common Design Exceptions

1.Shoulder Width
2.Cross Slope

3. Horizontal Clearance

4. Bridge Width
5.Stopping Sight Distance
6. Vertical Alignment

7. Structural Capacity

P

QAR Findings (2009-2012)

Missed Exceptions

47%

m Cross Slope

Horiz Clear
m Super Elev
m Other

P
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QARs: Horizontal Clearance
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QARs: Superelevation

Design Variations

Required when proposed design elements are below
the Department’s criteria and where a Design
Exception is not required. Some examples include:

Border Width

Sidewalk

Bike Lanes

Hand Rails

Front Slope
Note: See Roadway Design Bulletin 13-08 for
PPM Changes.

P
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Why do we consider Design Exceptions
and Variations?

Why do we consider Design Exceptions
and Variations?
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Why do we consider Design Exceptions
and Variations?

Why do we consider Design Exceptions
and Variations?
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Why do we consider Design Exceptions
and Variations?

-~ “’2';"? - '

Why do we consider Design Exceptions
and Variations?
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Why do we consider Design Exceptions
and Variations?

Why document?

Future Reference Material

Design Exception Docunentation
40%

= Source: FHWA “Developing Stronger Justification for
Design Exceptions”, 2009.

P
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Design Project Scopes

» Set design criteria according to your scope.
- New Construction (Design/Bid/Build)
> RRR (D/B/B)
> Local/LAP
- Design/Build
- Design/Build/Operate/Maintain/Finance
- Drainage, Safety, and Traffic Ops Projects
(Exceptions may not be required)
> Maintenance resurfacing (Some Exclusions)

P

Criteria Resources:

FDOT AASHTO

Plans Preparation AASHTO Greenbook
Manual (PPM)

Design Standards AASHTO Interstate

Standards
Structures Manual

AASHTO Roadside
Design Guide

P
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Plans Preparation Manual (PPM) 2013

Chapter 2, 4, 23, 25
> Ch 2 and 25 New/RRR Criteria
» Ch. 4 Roadside Safety

» Ch 23 Approval processes:

- Design Exceptions
- Design Variations

P

AASHTO Criteria

A Policy on Geometric Design of
Highways and Streets (Greenbook)

A Policy on Design Standards
Interstate System

ROADSIDE
Roadside Design Guide "fi DESIGN

GUIDE
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FHWA Mitigation Strategies for Design

Exceptions
FI—S,

ation § i . .
il <ol e 1. Basic Information

May 2007

L St S
b e b

2. Design Exception Process

3. Clarifies Criteria
4. Potential Mitigation Strategies

5. Case Studies

Website: http://safety.fhwa.dot.gov/geometric/pubs/mitigationstrategies/index.htm/

Design Exceptions & Variations
2> Safety Analysis

P
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Defining Safety for Road Design

> NOMINAL SAFETY

examined in reference to
compliance with standards,
warrants, guidelines and
sanctioned design procedures

» SUBSTANTIVE SAFETY

actual or expected crash
frequency and severity for a
highway or roadway segment
or intersection

Source: FHWA Resource Center
Developing Strong Justifications for Design Exceptions

Nominal vs. Substantive:

» Nominal safety changes abruptly along

with criteria change

Hominal Safety Is
an Absoluts

CRSH RISK

DESIGN DIMENSIONS
iLane Wieth, Radam of Curve. Siopping Sght Distance, sic )

Groater s

» Substantive safety continuously changes

with changes in historical or predicted

crashes.
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CRFs

» CRFs (Crash Reduction Factors): Measure the
percent reduction in the number of crashes
as a result of the implementation of one or
more countermeasures.

> Generally used with Historical Crash Analyses

- Apply to crashes attributable to the deficient
condition. Used for the benefit portion of the B/C
equation.

CMFs

» CMFs (Crash Modification Factors/AMF):
measure the percentage of change in the
number of crashes as a result of

implementing one or more countermeasures.

> Generally used in HSM and Predictive Analyses

- Apply this factor to the total amount of crashes for
each alternative.

- CMF= 1- (CRF/100)
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Analytical Methods and Tools

» Historical » Predictive
> Historical crash > HSM
method > RSAP
> 5 Year Analysis - Design Life Analysis
> Uses Historical - Uses future crashes
Crashes - Uses CMFs,
> Use CRFs.

Historical Crash Method

» Compares annualized observed crashes over
5 years attributable to a deficient condition to
the costs for construction to meet criteria.
Uses CRFs.
> Would like an alternative Benefit/Cost (B/C)

comparison, when possible.
- Use crash analysis detailed later with CRFs to
generate annual reductions in attributable crashes.
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Highway Safety Manual

» 15t Edition 2010
» FDOT Implementation under development

» “Resource that provides safety knowledge and
tools in a useful form to facilitate improved
decision making based on safety
performance.” Excerpt from 2010 HSM

» Design Exception Safety Analysis Tool

Highway Safety Manual

Safety Analysis Combinations:

> Apply Part C SPFs (Safety Performance Functions)
with Part C CMFs.

> Apply Part C SPFs with Part D CMFs.
> Apply Part C SPFs with FHWA Clearinghouse CMFs.
> Apply Part D CMFs to Historical Crash rates.

- Design Exception Training with an HSM component
is coming soon statewide.
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DE‘!Sig"i Exception Fools
2-lane Undivided 4-lane Undivided
13 controliing Highway safety Highway safety High
Design El Manual FHWA manual FHWA |
Clearinghouse Clearinghouse
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T
|

on Tools

('I:b

sign Except

Ramps All Facilities
Highway Safety State Safety Office CRFs
A Manual FHWA Roadside Safety | Historical Crash (Countermeasure 1Ds) or
house Clearinghouse | Analysis Program Method CRF Recommended Range
s PartC | PartD CMFs (RSAP) [HCM)
v 45, 116
- v v 18-22, 30-34, 43, 90, 95, 106,
118, 120-122, 126
P P 2 18-22, 30-34, 43, 91, 92, 95,
106, 117, 118, 120-123, 126
v 94

Design Exception Tools

SAFETY ANALYSS TOOLS FOR DESIGN ENCEPTIONS AND VARATIONS [MAY 2013)
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v 104

Recommended CRF Range
0.30-0.33

23-29, 35-38, 78-83, 101, 107,
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Design Exception Tools: Notes

NOTES:

*References

*Website Links

*Special Notes for CMFs/CRFs
sLegend for acronyms in spreadsheet

The interactive version of this spreadsheet can be found on-line at the following website: www.dot.state.fl.us/rddesign/QA/Tools.shim

1-Star (#) - Numbers in parenthesis indicate number of available FHWA Clearinghouse CMFs with its corresponding Star Rating as of May 2013. This table will be updated on an as+
CMF - measures the percentage of change in number of crashes as a result of one or more © ; typically are applied in HSM Predictive Analyses

CRF - measures the percent reduction in number of crashes as a result of implementing one or mare countermeasures; typically are applied in Historical Crash Method Analyses.
CMF & CRF - multiplicative factors that can help identify the safety impacts of impl one or more ¢ 4 related: CMF=1- (CRF / 100)

FDOT State Safety Office CRFs with less than 3 Projects are not recommended for use.
References used to produce this table include:

Reference Website
Highway Safety Manual ‘wuw highwaysafetymanual org
FHWA Clearinghouse www clearinghouse org
FDOT State Safety Office CRFs. ww dotstate fl /QAToole/CRF odf
FDOT Roadway Design Office www dot state fl us/rddesign/default shtm
FHWA Desktop Reference for Crash Reduction Factars safety.fhwa dotgow/tools/cri/resources/fhwasa08011

esign Exceptions & Variations

2> Historical Crash
Analysis
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Historical Crash Reports Provide Clues

Historical Crash Analysis: Bridge Width
Highlights

Identify the
location(s)

Analyze
Crashes

District Three: SR 97 Escambia County
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Historical Crash Analysis

Highlights
Identify the
location(s) Establishing Limits
» Project
= MP 0.615 - 20.070
» Bridge
Analyze
Crashes = MP 16.087 - 16.101

Historical Crash Analysis

Highlights
Identify the

location(s) » Analysis Period
E—— = 5 Complete Years of crash data
\ J »What Years?

= 2007 - 2011 Minimum
Analyze
Crashes
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Historical Crash Analysis
Highlights

Identify the
location(s) » Crash Analysis Reporting (C.A.R.)

System

= Detail or Summary Reports

= Law Enforcement Crash Reports
(Long Forms)

Analyze
Crashes

= Order CARS crash records through
your Project Manager.

Detail Output (5 Year Minimum)

CARRI13-01

DEFARTMENT OF TRANSPORTATION
CRASH AMALYSIS REPORTING SYSTEM
END EXTRACT FOR ETATE-MAINTAINED ROADS

RORDWRY, MILE POINT
R

163454160
763473940

AEEMENEREND

02

0z

#040000 10

B040000 1]

00

0z

F70808200 1 03
7709195507 i LY
768378220 1 00
T130¥4R003000 02.678 1365 11 o o0
TISE24E40 40070000 02.606 OE i1 0 00
) 4R0TO000 02.686 0246 11 0 03

0245 1 001

£ 1 o 02

£ 11 o a0

5 21 o 00
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Detail Output Legend

REPORT. .. CARPJLI-01 FLORIDA - DEPARTMENT OF msm.ﬂ:a& PAGE HO.
DATR. .. 04/08/201) © A R - CRASH ANMALVSIS REPORTING &° USERID: RDSEOJP
TIME...10:21:34 CRASH DATA DETAIL AND Iﬁmﬂnk STATE- Nn\hﬂ‘kll‘w BOADS 1/0.... CAROLL
CRASH NUMEER: THE  DIGIT CRASH TYPE. FOR THOSE HOT OTHERWISE 12 - COLL. W/ BICYCLE (BIEE OTHER 58 -
REPORT WMIMBER DEFINED BELOM, LANE) mwtc -:nmm.. TRAFFIC
ROADWAY ID: THE & DIGIT mlk = A FIRST LETTER "U" MEANS 13 « COLLISION WITH MOPED T SITE OF CRASH, AS
DUT IOBITIFIES THE PAKT OF SURBAN® (CURE & GUTTER|, -5° 14 - COLLISION WITH TRAIN monﬂo B¢ orrica
MEANS "SUBUREAN®, |OFEN 15 - COLLISION WITH ANIMAL = DB W)
Tnch fnc bemmRED CRAINAGE INSIDE CITY OR URBAN 16 - HIT SIGH/SIGH POST o -
COUNTY + THE PEROT THO DIGTTE ARER), *R® MEANS RURAL (OFEN 17 - UTILITY/LIGHT POL® &3 _ Spooiat seeen soup
OF THE ROADMAY 10 ARE THE DRAIMROE OUTSIDE CITY OR 18 = WIT GUARDRAIL 03 - SPEED CONTROL SIGH
NUMERIC D.0.T. CODE FOR URERN ARER) . 15 - NIT FEMCE 04 - SCHOOL ZOWE
COTTY - AFTER THE HYFWEN (-) THE 20 - KIT CONC. BARRIER MALL 05 - IC SIGHAL
SECTION. THE THIRD, MUMERR GIVES THE NIMBRR OF R l(l‘l‘ NIN?;‘PIGRJ 9é - STOP ATGH
FIFTH DIGITS OF 11([ mﬁl’ THEU LANES: *2° MEANS J<3, 97 « YIELD SIGN
10 ARE THE SECTION OF THE 'i' uws 4-5, "6° MEANS 6 OR 2 - !(H‘ ﬂ“fm%ln}‘ 08 - FLASHING LIGHT
ETATE ROAD EYSTEM, WITHIN 2 . W/ come o ©3 . BATLEOAD SIGHAL
COUNTY, ON WHICH THE CRASH LETIIR IMLTEE/4TS nmmm: B 10 - OFFICER/GUARD/ FLAGMAN
OOCURR PQ@I‘!‘IQN DISTINGT; 4 - MI. w.”TklPP?Q GATR i1 - POSTRD - TURN
SURSECTION: THE SIXTH, SEVENTH DIVIDRD ("D} FROM m:\r:m LI 13 = NO PASSING ZONE
AMD EIGHTM DIGITS OF THE [t} aﬂnrwam.s 7T - ALL OTHER
RORDWAY ID IDENTIFY THE - THE LETTER IN THE FINAL 26 - COLL. W/FIXED OBJECT |ROAD CONDTNS: ROAD CONDITIONS
SUBDIVISION OF THE FRIMARY MITIW :muﬂts THE TYFE ABOVE ROAD AT TIME AND LOCATION OF
SECTION ON WHICH THE CRASH R* FOR RAISED, 27 - WIT OTHER FIXED CEJECT | CRAEH, AS REPORTED BY OFFICER
g~ TasiED A S FoR a8 - CoLL. w,-’numam 90 - UNFNGWH/WGT COTED
MILEPCST, THE MILEPOST M bl\?lb” CRIRCT ON R 01 - HO DRPRCTS
IDENTIFIES THE EXACT POINT o8 TINT®  MEANS INTERSTATE 29 - RAN IN OI‘N‘HWL\“II' 02 - OBSTRUCTION W/ WARNING
THE ROADMAY ID WHERE THE MEINE TOLL 30 - RAN OFF RD INTO MATER 01 - OBSTRUCTION WO WARNING
i MEANS OTHER LIMITED 31 - OVERTURNED 04 - ROAD UNDER REFATR/
m HoDE 33 - OCCUPANT FELL PROM VER CMETROCTION
AN 33 - JACKIRIPRD 0% - LOGSE SURPACE MATERIAL
nlnucn mm‘ au m s‘m‘: MEANS ONE WAY 33 - FIRE 06 - SHLOR - SOFT/LOW/HIGH
ROAD SYSTEM) TO THE LOCATION ! 35 . EXPLOSION 07 - HOLEE/RUTS/UHEAFE
OF THE CRASH ALC INV: ALCOHOL INVOLVED CODE, 36 - DOWNKILL RUNAMAY R o
STATE ROAD, THE STATE ROAD IQ COMBINED CRASK-LEVEL CODR POR 7 - & 1PT G0 - STANDING WAS
THE ROUTE le ASSIGNED TO ALL OF DRIVERS AND 38 - SEPARATION OF UNITS as - NONIINLI&HCD '0 MP
THE ROADWAY PEDESTRIANS INVOLVED IN CRASH 38 - TR 77 - CTHER
AvERATE DAILE TRAFFIC: THE 0 - NONE OTHER (EXFLAIN) stre Locabion: Bob.1. SEAE
F E WUMEER OF VECHICLES 1- INVOLVED x.xmm! LIGKTING CONDITIONS LOCATION AS CODED BY SAFETY
3}? Oll’ ms:m THE MILE 2 - OF CRASH, AS REFORTED CFFICR
E CRASHES OOCURRED 3 - BY OFFICER O3 = HOT AT INTERSECTION/
b VEaR o0 fze T i 01 - DAYLIOWT 02 - DUSE BRING/BRIDIE
CRASH OCCURRED (FINAL TWO 03 - DRWN 0F - AT INTERSECTION
Dl‘GI‘I’QI rm POR Pm."léf \rmtm 04 - DARKE (STREET LIGHT| 83 - INFLURNCRD BY
THE MONTH OF THE CRASH 08 - DARK (NO STREET LIGHT) INTERSRCTION
TNC DAY OF ‘I‘HI MONTH ON 00 - UMENGWN/NOT CODED LN 04 - DRIVEMAY ACCESS
5l OCCURRED BEAR - END [WZxTiER | WERTHER cowmITioNs AT o5 - LROAD CROZZING
HOUR, THE TINE AT WRICH THE HEAD-OH . AS REFORTED BY 06 - BRIDGE
CRASH OOCURRED, MILITARY TIME ARSLE OFFICER 47 - ENTRANCE RAMP
CRASH RATE CLASS CATEGORY! THIS LEFT-TURN 01 - CLEAR 023 - CLOUDY 08 = EXIT RAMP
FIVE-LETTER/NUMBER CODE 15 A BIGHT-TURN 0% - BAIN 04 - P0G 9% - PARKING LOT (FUBLIC)
SO o RURAL/URBAN/ SIDESWIFE 77 - ALL OTHER 85 - UNINOWN 10 - NG LOT {
SUBUREAN CLASSIFICATION, BACKED INTO RD SURF: RGAD SURFACE 11 - FRIVATE FROFERTY
NIMGRR OF LANES, COLL. M/ PARKED CAR CONDITIONS AT TIME OF CRASH. 13 - TOLL
DIVIDED/UNDIVIDED COODE, TYPE COLL. W/ MV ON ROADWAY| AS REPORTED BY OFFICER 13 - PUBLIC BUS STOF ZONE
OF MEDIAM AND SUBSECTICN €OLL. W/ PEDESTRIAM 01 - DRY 02 - wET 77 ALL oTHER
COLL. W/ BICYCLE 03 - SLIPFERY 04 - ICY
REPORT. . .CARRJ13-01 MIM DEPARTMENT OF TRANGPORTATION PAGE MO 2
.. D6/06/201 CAFE - CRASH m‘iﬁ !EPDR’HW SYSTEM USERID: RD#GOJF
TIME. . . 20:231:24 CRASH DATA DETAIL thﬂumm TATE -MAINTAINED ROADS I/0.... CRROLI}
ROAD £D: SIDE OF ROAD, AS 07 - MOTOR HOME (RV) VEM DIRL OR DIR 2: VEMICLE 13 - DISREGARDED STOP SIGH
umm BY FLORIDA DEFT OF 08 - BUS (DRIVE « $-15 PASS) DIRECTION FOR FIRST OR SECOND 14 - FAILED TO MAINTAIN
SAFETY OFFICE 9% - BUS [DRIVE « » 15 PASS) VEHICLE, A5 REFORTED BY THE EQUIPMENT /VEHICLE
FUF- FIRST FOINT OF IMPACT IN 10 - BICYCLE OFFICER 15 - IMFROFER PASSING
i1 - £ - MoETH 16 - DROVE LEFT OF
- D OF STATE ROAD 13 - MOPED & - GOUTH U - TAN0NMN 17 - STATED SFD LT
INTERSECTION 13 - ALL TERRAIN VENICLE M - WEST 18 - GRSTRUCTING TRAFFIC
LeFT 14 - TRAIN FOINT OF IMPACT 1 OR 2: POINT 1% - IMPROPER LOAD
1%;s i OF IMPACT POR FIRST OR GECOND 20 - DISEEQARDED OTHER
- VENICLE, AS REPORTED OY THE TRAFFIC CONTROL
mxm Uﬂ \ OR 3 VEMICLE UCE OFFICER 23 - DRIVING WRONG SIDE/WAY
POR PIRCT OR GEOCOMD VEHICLE, HOT ARPLICABLE -~ PLEE POLIH
OFFCER FRONT .

AS REPORTED BY THE
H/A

T
1 - PRIVATE TRANEPORTATION RIGHT FRONT QUTR PANEL
2 - COMMERCIAL PASCENGERS FRONT DOOR
3 - COMMERCIAL CARGO REAR DOOR
4 - PUBLIC WEPUHATICG RERR QUTR PANEL
4 - FUBLIC SCHOOL REAR CORNER
ACCEL/MERSE LANE & - FRIVATE mmws END
TOLL PLAZAS 7 - FEAF CCENER
CRUGSRALE L REAR QUTR PANEL
BD OF STATE ROAD $ - HEAR DOOR
IELAND AREA 0 - FRCHT DOCR
EERVICE/ACCESS ROAD 1 - FRONT QUTR PANEL
- FRONT CORNER

FAEKING LANE
SIDE OF THE ROAD
LaE
" [CENTER}
¥V - BICYCLE LANE
4 ASTERIEKE (9]
1 - & THROUGH.LANE 1 - [GHT AMEAD
INUMBERED FROM CENTER) 03 - SLOWING/STOPFED/STALLELY COR 5mfﬂ LRIVER, AS ¥i THE "¥* THAT SOMETIMES
VEHICLE TYPE 1 OR 2: VEHICLE 3 - MAKING LEFT TURN umnmomm AFFEARS RETWEEN THE COLIDNS
TYPE FOR FIEST OR SECOND 4 - BACKING 00 - UNKNOWN/NOT OODED FOR CRASH NUMDER AND ROADWAY
VEMICLE, AS REPCRTED BY THE 5 - MAEING RIGHT TURN 01 = NO IMPROPER DEVNG/ACT ID, 16 A FLAG TMAT IDENTIFIES
CFFL 6 - 92 - CARELESE DRIVING CRASHES THAT ARE OW OTHER
20 - UMKNOWN/WOT CODED 7 - ENTRNG/LVIG FREING SPCH 93 - T GR'E OR ON F;ﬂ MAINTAINED
21 - AUTOMOBILE § - FROFERLY = IMFROFER BACEING GIDE ROADG, THEGE CRASHES ARE
93 - PASSENGER VAN % - IMPROPERLY PARKED 06 - IMPROFER LANE CHANGE OCCURRING WITHIN 280 FEET
@1 - PICKUR/LIGNT TRUCK (2 10 - MAKING U-TURN o6 - F THE QUERIED ER AND ARE
BEAR TIRES) 11 - 07 - L.TNDER INFL CLRSEIFIED AR
04 - MEDIDM TRUCK (4 REAR 17 - DRIVERLESS/FURMAWAY VEH 08 - DRTAS-UNDER INFLUENCE CRASHES OTHER
TIREE) T - ALL 08 - EOADWAY: cH T
oF - HEAVY TRUCK (2 OR MORE " - 10 - FOLLOWED TOO CLOGELY INTERSECTION WITH THE CUERIED
BERS AXLES | 11 - DISREGARDED TRAFF SGIL ERWILL ALWAYE BE REPORTED
06 - TRUCK TRACTOR (CAB) 12 - SAFE £PD LMT AND WILL NOT CHOW THIC FLAD
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REPORT. . .CARPJ13-01 FLORIDA - DEFARTMENT OF TRANSPORTATION PAGE NO: 2
DATE. . .06/05/2013 C AR - CRASH MMALYSTS REPORTING SYSTEM USERID: RDRGOJF
TIME...10:21:24 CRASH DATA DETAIL AND EXTRACT FOR STATE-MAINTAINED ROADS If0.... CAROZLI

1 - SORT BY ROADWAY. MILE POINT
Pkol 01.1’0]3’2001 70 12/31/2011 RAMPE INCL
FROM CO/SEC/) 004 000 HME: DOB.334 INFL INCL
L) CO.-’ERI‘.‘;"SL% dﬁ 004 000 ME: 010.043 CRSO8 INCL
[ nonowyIn | m M £ ADT ¥ M D M CRCC AM LWET R ELRAV V MVPIOCD V ¥V V VPICCD #4N
EN ceE & 1 EN TR VAR B O A O RALA LABIEDRCOCIOOCETEUE0EOMOAMRAET EUESME OMOARA ur
au Joe | L A3 A0 EIA A N Y U ATAT CRVGA ADAO TC A C MY HE MV M IP NU IG MY ME HO M IP KU IG V X M
EM ve s¢ g Rb TA RLF R T R gEEE MEHTEFNDNEAD IFIEIM MHATSVEIPIEIV MATSVESINS
ue Iut or | @ EE  ED  AYF u MEG IFITHUFT D T LCEC CNDTCRE/ CEC C DTCRE/ MLEU
B TI Bl o g el O WNUTIERIR T ISHWL LILTI TI ML L2L2I TI1 FXCLER
e J¥ro o] e T R B VL NRFCO N OD EIE E RO B1LE EXE E RO BIE LE E
N K]T 16 LS N # 11F D 2F2 D SD D
fp1.220 1729 55 012300 11 12 07 16 U-4DP 0 05 11 1 01 01 03 R 1 02 01 01 N 03 02 21 01 01 02 X 10 00 56 2 0 00
w2831 bila30 1729 56 012300 11 11 15 16 U-4DP 0 01 2 2 1 01 01 01 B 2 01 01 01 N 01 02 €E 03 01 02 M 08 00 44 3 0 02
76041 p1.238 1729 55 016000 07 0B 14 15 U-4DF 0 01 12 1 03 01 01 R 2 03 01 01 N 01 02 00 01 01 02 X 08 00 61 2 0 o0
7643231 fp1.941 1729 &5 016H00 07 0F 18 13 U-4DF 0 01 11 1 05 01 03 R 2 01 01 01 N 01 02 25 01 01 02 M 08 00 36 2 0 01
76040311 40040000 1,945 1729 55 020300 98 05 20 15 U-4DP 0 01 11103 01 62 L 1 01 01 02 501 02 00 01 01 02 5 08 00 18 2 0 00
768376760 45040000 1958 1729 5 OLEROD 07 02 10 03 U-4DP 1 03 4 2 1 05 01 02 L 2 01 01 01 £ 01 77 25 01 01 01 W 04 21 21 2 0 03
p1.950 1729 55 016000 07 01 20 12 U-4DP 0 01 11 103 01 01 T 1 03 01 01 W OL 77 21 01 01 02 W 08 00 46 4 0 o0
TERIGH -958 1728 95 016R00 07 03 31 21 U4 OL5 3 205 01 03 201 010LWOLOZOODOL 0L 02 WOR 313 0 00
7684137 01.958 1729 45 016800 07 05 30 13 U-40F 0 06 1 3 2 05 01 02 L 1 00 40 03 N 02 00 01 01 01 W 13 26 2 0 02
T6R413T p1.956 1729 95 016800 07 05 31 13 U-4DF 0 01 1 2 1 05 01 02 L 2 01 01 01 W 01 02 21 01 01 02 W 08 322 0 00
7684541 01.958 1729 55 016800 07 11 03 23 U-4 00 4 110501 02RZ03010LNO 34 01 01 01 B 03 S 2 0 01
TERETI p1.956 1729 95 020300 08 01 18 07 U-d 01111030102R2010101EO0LO0Z360L0L02EODR 632002
7076370 p1.958 1729 55 020300 08 07 16 13 U-4i 03 11120501 02L1010101W03 44 03 01 01 £ 01 28 2 0 02
77079238 b1.958 1728 &5 020300 08 10 32 12 U-d 031210501 02T10L0l0LWO320260L010LEO0ZO0d4T20 02
= 2 01.958 1723 5 013300 03 05 23 22 U-4 03 4210501 02L2O0L010LNOLI1LZ2L0L0L0LNWOL 15 2 0 02
Tr0R2ELY o1 958 1729 95 013300 09 05 24 12 U-4) 03 52 20501 02 R 1020L0LW14 112201 0101808 Tro0
7064752 1.958 1729 55 011500 10 06 13 20 U-4i 0635110501 02R10L0103E0506220L0101NO02 33 2 0 00
T055027 o1.958 1729 95 Q11500 10 08 05 07 U-4 01122030103 L0UO0L0L0LE QD200 0L 0102E 08 29 2 0 00
046357 1.958 1729 55 011500 10 08 22 17 U-4i 03 1320501 020L1010101801 1135010101580 0020 03
9900 1.958 1729 55 011800 10 11 29 19 U4 03 53 20501 02R201010LNO 58 01 01 01 E 04 46 2 0 02
8203375 b1 ase 1720 55 012300 11 01 10 15 U-d 03 4110501 02L10L010150111210)010LW050045 4002
8207210 1.958 1729 55 012300 11 04 02 21 U-4 03 £110%01021MO010103E02 3103 01 01 W02 220w
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TIME...10:21:24 CRAEH D‘M‘A DETAIL AND EXTRACT FOR STATE-MAINTAINED ROADS 1/0.... CAROZ13

COMMENT :
FROM: 01/01/2007 TO 12/31/2011
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Caution should be used with eliminating crash reports to reV|ew|
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FLORIDA - DEPARTMENT OF TRANSFORTATION
R - CRASH AMALYSIE REPORTING EBYSTEM
CRASH DATA DETAIL AND EXTRACT FOR STATE-MATNTAINED ROADS
COMMENT = 1 - S0RT BY ROADWAY, MILE POINT
FROM: 01/01/2007 TO 12/31/2011 RAMPS INCL
FROM CU/SEC/SUB: 48 004 000 ME: 000,334 INFL INCL
TG OO/SEC/SUB: 48 004 000 MF: 010.043 CR/0S INCL
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... CARPJ13-01 FLORIDA - DEPARTMENT OF TRANSPORTATION P ¥
«06/06/2013 C A R - CRASH ANALYSIS REPORTING SYSTEM USERID: RDSGOJIF
.10:21:24 CRASH DATA DETAIL AND EXTRACT FOR STATE-MAINTAINED ROADS 1/0.... CAROZ1Y

COMMENT : 1 - SORT BY ROADWAY, MILE POINT
FROM: 01/01/2007 TO 12/31/2011 RAM:
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CARPJ13-01
-06/05/2013
.10:21:24

FLORIDA - DEPARTMENT OF TRANSPORTATION PAGE NO-: 2
C A R - CRASH ANALYSIS REPORTING SYSTEM USERID: RD960JF
CRASH DATA DETAIL AND EXTRACT FOR STATE-MAINTAINED ROADS I/0.... CRROZ13

COMMENT 1 - SORT BY ROADWAY, MILE POINT
FROM: 01/01/2007 TO 12/31/2011 RAMBS INCL
FROM CO/SEC/SUB: 43 QD4 000 MP: DOE.334 INFL INCL
T0  CO/SEC/SUB: 48 QD4 000 MP: 010.043 CR/OS INCL
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Historical Crash Analysis

Highlights

Identify the
location(s)

Gather Data

Analyze
Crashes

» Crash Analysis Reporting (C.A.R.)
System

= Detail or Summary Reports

= Law Enforcement Crash Reports
(Long Forms)
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HSMV 90010 S - New Crash Report
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ONLY the Crash Reports Tells the Story
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Historical Crash Analysis
Highlights

Identify the
location(s) » Contributing Factors

= Road Condition (Road design)**

= Human (Driver behavior)

= Vehicle (Vehicle design and
maintenance)

Analyze )
Crashes = Environmental (Weather)
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Historical Crash Analysis
Highlights

Identify the
location(s) > Crash Patterns

= |dentify Crash Patterns and

Significant Trends.

Analyze
Crashes

Cross Slope Example: Crash Analysis

A Design Exception Request for Substandard
(flat) Cross Slope on a RRR Project:

= 5 years of crash data reveals 434 crashes within
the design exception limits.

= 61 occurred under wet pavement conditions.

= Further evaluation of the police reports indicate
8 out of 61 crashes which occurred under wet
pavement conditions may have been attributed to
substandard cross slope.

= A crash diagram was used for further evaluation.
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Crash Numbers: 4,5 & 11

Design Exceptions & Variations

2> Economic Analysis

P
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alternatives should be:

&-’

Identify Alternatives

- Alternative A
- Alternative B
- Meets Criteria

» If it appears that meeting criteria may not be

feasible at a particular location,

Developed Evaluated

K
-

Compared

to Each Alternative:

&'

and Costs Attributed Solely

- Alternative A
-Alternative B
+Meets Criteria

Benefit/Cost Analysis for Alternatives

» The Analysis Should Only Include the Benefits

Developed Evaluated

S
-/

Compared
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Economic Analysis
» Historical Tools » Predictive Tools
> Historical Crash > HSM
Method
> RSAP
- Safety Analyst
> [HSDM

P

7 Steps to B/C Analysis

Note: When using the Historical Crash Method, if
there isn’t a history of attributable crashes, a B/C
Analysis is not necessary.

P
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Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes|

Step 3
Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7
Calculate B/C

Crash Data

Minimum of 5 most
recent years of crash
data.

Step 1

Years of Crash Data

Step 2

INo. of Correctable Crashes|

Step 3
Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7
Calculate B/C

Number of Correctable
Crashes

Number of correctable
crashes that were
directly related to the
deficient roadway
element.
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Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes|

Societal Cost
(Cost Per Crash)

Societal Cost provided by
the SSO found in the PPM
by facility type

Step 3
ot (ay Gt HSIPG COST/CRASH BY FACILITY TYPE
FACILITY DIVIDED UNDIVIDED
Step 4 TYPE URBAN | SUBURBAN |RURAL | URBAN | SUBURBAN | RURAL
Crash Reduction Factor 243 588,837 $150,613 | $2682.821 | §114,040 5222 040 §416,858
Lanes
step 5 4-5 10115 $183,372 | 3300954 | 347300 §158.476 §93.628
Calculate Benefit Lanes
3
B Lanes §108,638 $130,645 | 3545271 ks s A
Step 6 =
Calculate Cost Interstate $138.873 nla $274.440 nla nla nla
1
Turnpike A nla ey nla nla nia

Step 7
Calculate B/C

All State Roads Average Cost/Crash: $141,085

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3
Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Step 7
Calculate B/C

Crash Reduction Factor

Select a CRF (FDOT Table)
References
AASHTO Highway Safety Manual
FDOT State Safety Office
FHWA CMF Clearinghouse
FHWA Desktop Reference

HIGHWAY
Desktop Reference SAFETY

e for MANUAL
Crash Reduction Factors Tat Ecimion

il V-4
Q@@ &

Beport No, FHWA-SA-08-011

Septrmbar 2008 |
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Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes|

Step 3
Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Calculate the Benefit

The Benefit is the
anticipated total annual
crash cost saving.

Annual Benefit - No. Correctable Crashes X Cost per Crash X CRF
No. Years of Crash Data

Step 6

Calculate Cost

Step 7
Calculate B/C

Step 1

Years of Crash Data

Step 2

No. of Correctable Crashes

Step 3
Cost Per Crash

Step 4

Crash Reduction Factor

Step 5

Calculate Benefit

Step 6

Calculate Cost

Calculate Cost

6. Cost from the Historical
Trends or Long Range
Estimate (LRE). See FDOT
Estimates Website.

Use Capital Recovery Factor
(Std. Financial Tables)

Service Life (FDOT Tables)
Discount Rate (4%)

Step 7
Calculate B/C

Annual Cost - ¥ Construction Cost per Feature X (Capital Recovery Factor)
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Step 1 Calculate B/C

Years of Crash Data

Step 2
No. of Correctable Crashes|

Step 3 The B/C is the Annual
Cost Per Crash Benefit divided by the
Annual Cost

Step 4
Crash Reduction Factor

Annual Crash Reduction Benefit
Annual Cost to Fix Condition

Step 5 E =
C

Calculate Benefit

Step 6

Calculate Cost

Design Exceptions & Variations

»> Mitigation Strategies
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HIKERS and BIKERS

the side of
the road when a
vehicle approaches

Mitigation Strategies
Mitigation is a through T TT—,

process. Every Exception

. . Mitigation Strategies
IS unique. > g

for Design Exceptions

I

Mitigation Strategies for
Design Exceptions (July
2007) is a resource for
evaluating and
implementing.
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Polenta igaton Sttages Mitigation Strategies

Reduce operating speeds o the Cross-sectional elements fo manage speed.

1. Design Speed i e

Optimize safety and cperations by | Select optimal combination of lane and shoulder
distributing available cross- width based on site characteristics.
sectional width.

Provide advance warning of lane Signing.
width reduction.

Improve ability to stay within the Wide pavement markings
lane.

Recessed pavement markings.

2. Lane Width &
Raised pavement markings.

3. Shoulder Width N
Delineators.

Lighting

Centerline rumble strips.

Shoulder rumble strips.

| Painted edgeline rumble strips.

Improve ability to recover if driver Paved or partially-paved shoulders.
| leaves the lane.

Safely edge.

Mitigation Strategies

» Include a Section In Your Report that
Discusses all Mitigation Strategies:

= Existing
= Considered
= Proposed
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Design Exceptions & Variations

»> Justification and
Documentation

P

Most Common Reasons for Denial

Justification/Documentation

Mitigation

Criteria Evaluation / Analysis \
Strategies

Crash Benefit/Cost
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Justification

» A Strong Case for an Exception Can Be
Made If:

= The Required Criteria Are Not Applicable to the Site
Specific Conditions.

= The Project Can be as Safe by Not Following the
Criteria

* The Environmental or Community Needs Prohibit
Meeting Criteria

Justification

» A Case Should Not Be Made Based Solely On the
Basis That:

* The Department can save money.
= The Department can save time.

= The proposed design is similar to other designs.
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Documentation

» Plans Preparation Manual “
Chapter 23

DESIGN CRITERIA AND PROCESS

- Working to streamline
documentation required.

- See Section 23.5 for other

requirements.

P

Documentation

» Use engineering judgment
» Length of documentation is not important.

> The key is to provide clarity and completeness to
someone not familiar with the project or the design.

Note: Provide Enough Time for Central Office and for FHWA Review

P
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Design Exceptions & Variations

2> Approvals

Submittal and Approval Process

»>Submit Design Exceptions early for improved flexibility.

»Check to ensure that you have the adequate
appendices. (TSP, Crash Summary, Project Traffic, Plans,
Schedule, etc.)

»Submit through your project manager.

»A denial does not necessarily imply a disagreement with
the decision, but usually just inadequacies or errors in

the documentation.

»>Reminder...Most Design Exceptions are ultimately approved.
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Exhibit 23-E Central Office Approvals- Exhibit 23-B Central Office Approvals-
Design Exceptions and Design Variations Design i and Design Variations i
S e State State
Siate o State
sy | Sruchirs Chist Roadway | Structures 3 Chief
R Geign | oesign | TOCEITN | engioeer | Hivn Gesign Element Design | Desgn © | TR | engneer | U0
g i Ungness | Ingnes o Engineer | Engineer e
Appewvd | Appeveal Foeview Appraval Approval | Approval Review Approval
Cesgn Spees Estepran % Horizontal Alignment Exception X
FIREEIE % x x Vertical Alignment Exception X
D Spaad Vaniston k= Sight Distance E: tion x
FIHEHI x topping Sight cap
Lane Wioh Exoepton X Herizental Clearance Exception x
-RR-South Fla Rail Corridor x
" ~Category 1 and 2 Structures. X X
X Horizontal Clearance Variaton X
{Category 2 5t
x x
x x
x Design Variation: Patterned Pavement x
x
Roundabout Designs-All x
X ‘Colored Bike Lane Assessments x
" (The fst 3 years after installation)
x
x x
X ¥ x *
x
ull FHWA oversight prajects
x
%

Helpful Hints...

1. For Cross slope, include a station table of cross slopes
for the deficient areas.

2. For Superelevation, include the 6% and 12%
superelevation values from the AASHTO tables.

3. Generally, most crest vertical alignment exceptions are
stopping sight distance exceptions as well, so include
a table of Existing vs. FDOT vs. AASHTO values for K
and SSD.

4. For lane width and shoulder width exceptions, include
the limits of the deficiencies and strategies for
addressing stalled vehicles.
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Helpful Hints...

5. Check your vertical clearances on RRR projects. For
Railroad related Vertical Clearances, please include a letter
of concurrence from the owner of the Rail facility for all
associated vertical or horizontal clearances.

6. Consider design alternatives (e.g. Existing To Remain,
Meets FDOT Criteria, and possibly Partial Correction
Meeting AASHTO Criteria or Practical Design.)

7. Include a copy of the Typical Section Package in your
submittal. Criteria, Traffic, Design Exceptions, and
Typicals are valuable when reviewing Design Exceptions.

Helpful Hints...

8. For Crash Analyses, always include at least the last 5 years. More
than 5 years is allowed, but outdated data will likely be sent back
as a denial. (See PPM Ch. 23 for latest years certified)

9. Include a section in your report called Mitigation Strategies. It is
important to document that strategies for mitigating deficient
elements have been evaluated and included as applicable for your
site specific conditions. (See FHWA Mitigation Strategies for
Design Exceptions)

10. Verify that your seal is visible in the pdf file (e.g. Pencil shade
over crimp seals prior to scanning). Prepare 2 files, one for the
report and one for the approval document. Sign and date the
letter. Only sign and seal the report.
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Who has the first question??

Central Office Contacts

Quality Assurance: Exceptions and Variations

Jeremy Fletcher, P.E., P.S.M. John Fowler, P.E.,
Quality Assurance Engineer Quality Assurance Engineer
(850) 414-4320 (850) 414-4373

FDOT Quality Assurance Website

http://www.dot.state.fl.us/rddesign/QA/QA.shtm

P
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