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Course Introduction

¢ Purpose and Need

¢ Right of Way Needs

+ Context Sensitive Solutions

¢ Design Exceptions and Variations
¢ Post PD&E




Purpose and Need

+Mode
o Traffic
o Facility type




Mode

¢ Transit

+ Rail

¢ Roadway

¢ Combination




Traffic

¢ Design Traffic
* Design Traffic Volumes
* Design Speed
* Lane Call
¢ Level of Service
¢ Operations
* Intersections
* Interchanges




Facility Type

¢ Existing Road or New Alignment
¢ Area Type

* Urban vs. Rural
¢ Design Speed

* High vs. low




Facility Type

¢ Functional Classification
* Interstate
e Strategic Intermodal System (SIS)
* Florida Intrastate Highway System (FIHS)
* Arterial
* Collector
* Local




Right of Way Needs

¢ Design Standards

¢ Typical Section

¢ Alignment

¢ Interchanges/Intersection
¢ Stormwater Management




Design Standards - Sources

FDOT Plans Preparation Manual, Volumes | and ||

CADD Manual
Utility Accommodation Manual

Structures Manual
FDOT Right of Way Manual

State of Florida
Department of Transportation

VOLUME |
DESIGN CRITERIA AND PROCESS

CADD MANUAL

Engineering / CADD Systems Office

TOPIC NUMBER: 625-050-001
Effective June 19, 2008
Revised May 11,2010

FLORIDA DEPARTMENT OF TRANSPORTATION

|
B
g ERIRERR LI

FDOT STRUCTURES MANUAL

Volume 1 - Structures Design Guidelines

Volume 2 - Structures Detailing Manual

Volume 3 - Reserved for future use

Volume 4 - Reserved for future use

Volume 5 - LRFD Design Examples (External Link)
Volume 6 - QPL Acceptance Criteria

Volume 7 - Reserved for future use

Volume 8 - Reserved for future use

Volume 9 - Modifications to LTS-5

Links
Instructions for Design Standards ~ Structures Design Standards  Frequently Asked
(Previously Volume 3) (Previously Volume 4) Questions
Modifications to LRFR 2011 Revision History

(Previously Volume 8)

Florida’s Transportation Engineers




Design Standards - Sources

Drainage Manual

Asbestos on Bridges

Utility Accommodation Manual
FDOT Right of Way Manual

Manual of Uniform Minimum Standards

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION State Of Florlda .
Department of Transportation

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION

DRAINAGE MANUAL Right of Way Manual
Topic No. 575-000-000
OFFICE OF DE?EELAD::SI';QE‘EFSLEO‘;TID%N March 2010 E"sclll’ve Date: April 15, 1999

Revised: April 25,2008

MANUAL OF UNIFORM MINIMUM STANDARDS
FOR DESIGN, CONSTRUCTION AND MAINTENANCE
FOR STREETS AND HIGHWAYS
(Commonly known as the "Florida Greenbook”)

State of Florida
Department of Transportation

MAY 2007
EDITION

Any updates to the Florida Greenbook will be posted on the
FDOT Web Site at:
2 A1, fi




Design Standards - Sources

Standard Specifications for Road and Bridge Construction
Pedestrian Facilities Planning and Design Handbook
Highway Landscape Beautification & Plan Review

ADA Compliance Facilities Access for Persons with
Disabilities

FLORIDA
DEPARTMENT
OF
TRANSPORTATION
F F

LOQ/O
%

Standard Specifications

for
Road and Bridge
Construction

2010




Typical Sections

o Functional
Classification

¢ Design Speed
+Design Controls

Table 5-1 - Design Controls and Standards for I-75

Design Element I-75 Mainline I-75 Ramps

Existing Functional Classification Principal Armerial — Interstate Fural N/A

Access Manazement Classification Agcess Class 1 - Area Type 3 Access Class 1 — Area Type 3

- Interchange Spacing 3.0 miles N/A

Design Classification Fural Fresway - Interstate Faamp Interstate

Speed:

- Posted 70 mph NiA

- Diesizn 70 mph 30 mph (Loop), 45 mph (Dizmond)
Diesign Vehicle WB-62FL WEB-6IFL

Horizontal Alisnment

- Max curvanre 3007 007 24" 457007 (30 mph), 107157007 (45 mph)
- Max curvature with MC 0715 007 17307 00" (30 mph), 07 30" 007 (45 mph)
- Max superelevaton 0.10 fi'fi 010 fi'fe

- Slope ratios 1:250, 104" min 1:100 (30 mph), 1:200 (45 mph)

- Min curve length in full superelevaton o0 00°

- Max deflection wio curve 0745 00 NiA

- Length of curve

900" (450"min) 30 mph
1,350° (875" min) 40 mph

Vertical Aliznment

- Max Grade

- Max chanpe in zrade w/o curve
- Min stopping sight distance *
- Min “K™ for crest curve

- Min “K” for sag corve

- Min crest curve length

0.2%
B
506
206
1.000° open hizghway
1. 804" within interchanges

5-7% (25-30 mph), 3-5% (45-50 mph)
1.0% (30 mph), 0.7% (45 mph)
2007 (30 mph), 3607 (45 mph)

31 (30 mph),
37 (30 mph), 79
90° (30 mph), 1357 (45 mph)

- Min saz curve length E00° 90" (30 mph), 135" (43 mph)

Cross Section Elements

- Travel lane width 17 15" (single lane)

- Aniliary lane 17 NiA

- Orutside shoulder width (mainline) 127 (10 paved) & (4 paved)

- Orutside shoulder width (bridge) 10r &

- Inside shoulder width (mzinline) 127 (107 paved) 47 (2" paved)

- Inside shoulder width (bridge) 10 6

- Median width w/o barmier wall a4 N/A

- Median width w/ barrier wall 26 N/A

- Travel lane cross slope 2.0% (3.0% max) 2.0%

- Outside shoulder cross slope 6.0% §.0%

- Inside shoulder cross slope 5.0% 5.0%

- Max rollover at ramp terminal 5.0% 5.0%

- Max rollover berween ravel lanes 4.0% H/A

Roadside Slopes

- Front slopes 1:6 for 0-5" height 1.4 for 0-5" height

1:4 to CZ then 1:4 for 5-10° height 1:6 to CZ then 1:4 for 5-10° height

1:6 to CZ then 1:3 for 10-20" height 1:6 to CE then 1:3 for 10-20" height
1:2 with gnardrail for height over 207 1:2 with gmardrail for beight over 20

- Back slopes 1:4 desir. (1:3 min w/ 1:6 front slope) 1:4 desir. {1:3 min w/ 1:6 front slope)

- Transverse slopes 1:10 14

Border Width 04 047

" Lemgths to be adjusted for grade (PPM, Table 2.7.1)

# gee PEM Table 2.14.1 for ramps W carvamre B < 5007

13




Elements of Typical Sections

o Number of Lanes
¢ Lane widths

+ Shoulder Widths

¢ Clear Zones/ Border
Width

¢ Side Slopes

+ Pedestrian and Bicycle |&

Accommodations
o Swales
o Curb/Gutter

Roadway Typical Section

300" Minimum Right-of-Way

1-75 PD&E Study
From N. of SR 52 to 5. of CRATEB

Pasce, Hemando & Sumisr Counties
W Sag. Mo 410141

I-75 Mainline Typical Section
"“Outside” Widening Alternative

14
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Lane Width

¢ 12 ft Standard
* IN SPECIAL CIRCUMSTANCES
o 11 ft Arterials
¢ 10 ft Local and Auxiliary Lanes
e i.e. turn lanes, deceleration lanes

15




Plans Preparation Manual

. o Table 2.1.1 Lane Widths
La n e WI dthS LANE WIDTHS (FEET)

FACILITY AUXILIARY
THROUGH
OR SPEED TURNING
TYPE AREA | TRAVEL | cuancE | (LT/RTIMED) | PASSING | CLIMBING
Rural 12 12 12
FREEWAY
Urban 12 12 12
Rural 12 12 12 12 12
ARTERIAL )
Urban 12, 12 4 12 14 12, 12
Rural 12 ¢ 112 11 24 11 25 12
COLLECTOR , , ,
Urban 11 5 1134 11 34 114 12

1. 11 ft permitted on non-FIHS/SIS roads if one of these conditions exist:
a. RW and existing conditions are stringent controls
b. Facility operates on interrupted flow conditions
c. Design speed 40 mph or less
d. Intersection capacity not adversely affected
e. Truck volume 10% or less
2. 121t lanes for all 2-lane rural.
3. 12 ft lanes in industrial areas when RW is available.

4. With severe R/'W controls, 10 ft. turning lanes may be used where design speeds are 40 mph or
less and the intersection is controlled by traffic signals. Median tum lanes shall not exceed 15 fi.

5. 12 ft. when truck volume more than 10%.
6. 11 ft. for low volume AADT.

16




Medians

¢ Separation = Safety!

¢ Restrictive Median: High Speed <45 mph
 Access Control: Reduce Conflict Points
* Protected Left Turn Lanes

+ Raised Median
e 22 ft Standard
e 15.5 ft Minimum

¢ Depressed Median
e 40 ft Minimum
* 64 ft Interstate (70 mph)

17




Plans Preparation Manual

Table 221 Median Widths

Meridian ———

W- dth TYPE FACILITY WIDTH
I S FREEWAYS

Intersiate, \Wikhout Barrier g4y

{tner Freeways, Wihout Samer —

Design Speed = 60 mph &0
Design Speed < 50 mph 40
All, With Barrier, All Design Speeds 26 3

ARTERIAL AND COLLECTORS

Design Speed = 45 mph 40
Deslgn Speed = 45 mph 22 5
Paved And Painted For Lest Tums 12,

Kedlan widih Is the distance bebieen the Inslde (medlan) edge of the travel lane of each roadway.
85 fi. when future lanes planned
Based an 2 . medlan barrer and 12 1. shoulder

3. On reconstruction projects where existing curb lozafions are fixed due o severa right of way
constraints, the minimum widih may be reduced to 19.5 It for design speeds = 45 mph, and
o 15.5 1. for design speeds = 40 mph

4. Restricied w0 S-lane sections with gesign speeds = 40 mph. On reconstruction projects whers
existing curb locations are Nxed due to severe right of way constraints, the minimum widsh
may be reduced fo 10 . These fiush medians are to Include sections of ralsed or restrictive
median for padestian refuge and to conform to Secnion 2.2.2 of this wolume and the Access
Kanagemsni Rulss

[ ]
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Bike/Pedestrians

o Bike Lanes

* 4 ft On-Road with Curb & Gutter

* 5 ft Paved Shoulder
o Sidewalks

* 5 ft Standard

* 6 ft when Adjacent to Curb & Gutter
+ Shared Use Path

* 6 ft One Way Path

* 12 ft Two-Way Path

19




Border

¢ Curb & Gutter (2 ft)
+ Driveway Connections
¢ Sidewalks & Shared-Use Paths
¢ Drainage Ditches
* Front & Back Slopes
* Ditch Bottom
¢ Utilities
¢ Landscaping
+ Noise Walls

QA

20




order

reeways

rban and
uburban
erials

Border

L/A RMW |

i

- Edge of trafflc lane

BORDER

TYPE
FACILITY

WIDTH (FEET)

FREEWAYS
(INCLUDING 94
INTERCHANGE RAMPS)

January 1, 2009

Topic #625-000-007 January 1. 2009
Plans Manual, Volume 1 - English

Table 2.5.2 Highways with Curb or Curb and Gutter in Urban Areas

j——:n- Border | Foce of Curd
or
car Up of Gutter
Srrip Sidewaik Buffer Strip
1 [:,:

* Border width measured from lip of gutter (shown) or from face of
curb when there is not a gutter.

BORDER

MINIMUM WIDTH (FEET)

TYPE
FACILITY BICYCLE LANES OR
TRAVEL LANES AT CURB OTHER AUXILIARY
OR CURB AND GUTTER LANES AT CURB OR
CURB AND GUTTER
ARTERIALS
COLLECTORS 14 12

Design Speed = 45 mph

ARTERIALS
COLLECTORS 12 10
Design Speed s 40 mph

URBAN COLLECTOR
STREETS

Design Speed = 30 mph

21

Topic #625-000-007
Plans Preparalion Manual, Volume 1 - English

Border

Table 2.5.1 Highways with Flush Shoulders

TYPE
FACILITY

ARTERIALS
COLLECTORS
Design Speed > 45 mph

ARTERIALS
COLLECTORS
Design Speed s 45 mph

Shouider Polnt

BORDER

WIDTH (FEET)

40

33




Plans Preparation Manual

Table 2.3.1  Shoulder Widths and Slopes - Freeways

WIDTH (FEET] FLOPER
ShO' llderS WITHOUT 2HOULDER GUTTER | WITH $HOULDER GUTTER
HIGHWAY TYPE FULL WIDTH | PAVED WIDTH | FULL WIDTH | PAVED WIDTH | MORMAL .
Wedlzr F=clan Wedlar Te=lan Wedler |
Cutside or | iDarcica ar Cutside or | Duisice ar Cutclde or
Lt Laft Lt Lt Loft |
e 12 12 10 10 155 | 1E5 5 E 0.06
FLane 12 12 10 10 155 | 185 B % 906
oS
2-Lan= 12 B 10 4 155 13s 5 B
HOV Lane MiA, 7] T 10 raA, | MR, | W, | A, | mea, | OOS,
1-ianes Bamler- Same | Same
Separalec 3 4, 3 E T T IO o as
HOW Lane, —are | Lans,
2-lane Bamler- Same | Same
Zeparaiec 10 B 10 B TP I T I TR YT s 25
HOW Laps, waps | lanes
1-Lan= Ramp E E 4 z 11.5 115 4, 4
3 2-Lan= Ramp = ~
z Mon- siaie 10 g =] 4 155 125 g E
: o 12 ] 10 4 125 | 12z 3 :
W = oos
-0 R . - - .
A 1-Lan= E B 4 2 11.8 115 4 4
¥
-0 S . ., - -
S ians 12 ] a 4 155 135 8 B
(Lan=s -0 Foad - . Y = - -
P ans 12 2 a 10 155 15s 5 & s
Wayl =
- C-D Foad - 5 q =c = - -
i 12 2 i 10 155 155 =] & oS
Aundiary Lans
Climbing & 12 i, 13 L 155 MR, 3 B, Py
Wexdng
Aundiary Lans
Mairlnz
Tierminad
fLars
Famo 12 i, 13 M, 15.5 it 2 B, Py
2-Lane 12 i 13 Wi, 15.5 & =} B, Py
Rama
Frontage ez TOLLECTORS Table 2.5.4.
Foad For kocal rosds and strests see fhe FOOT Masus! of Ll #h srrdtarads For Duakpn,
Cofiglrees idr and Mainhifass e fof Sireels amd Hig 3
1. Shoulcers shal exend 4 % bayord S Dack of shoulkser guttsr snd at 3 0U0E siope Dack foward the guser.
£ 005 when 4 lanes ormone combined
3 Shoukder pavement ess Ban & L In widh that adlcins Shoulcer gulier shall be e same bpe, deph and siope as the mmp
[
4 Thils: Goes nof mean at a shoulder k& unnecessany; rber, shoulder ks not fypically present ai fhis localion (1=, / & nof
reguined whien adiacent o the rough an=i
5 I median skos of HOW [ane b not bamier-separated, wos mackan shoulder raquinsramms for & standard HOV lane. Sefer to
AASHTO's Gevdhs far High-0ecupangy Wehicks Fasaines for addional Imomation,

Deslgn zaometrics and Crikarla

[
0
[
i




Plans Preparation Manual

Shoulders

Table 2.3.1 Shoulder Widths and Slopes - Freeways

23

WIDTH [FEET] 3LOPES
WITHOUT 3HOULDER GUTTER | WITH $HOULDER GUTTER
HIGHWAY TYPE FULL WIDTH | PAVED WIDTH | FuLL wioTH | PAVED WIDTH | HORMAL .
Wedlr 2 TR Fedler | Ty Wedlar
b e or Carnplice ior Dk e or e or Cuhs kde or
_ 5 _ CB LeH La Lafi
4-Lan=or - o . - . - - -
— 12 3 @ 10 1585 €& = = ouDE
>Lan= 12 T T 1C 155 5.5 5 2 J L&
0.5
><Lan= 12 B T 4 155 3.5 B g
HW Lans N, 14 HiA, 10 oAy, | mos, | e, | omea, | omes, | DS
1-ane Ea~iar- s Sy
S mparales 3 & 5 4. MA, A A, Foh, 5 an
HCE LaneE Lam= Lane=,;
\ LS
Q\g)ﬁ‘nvimnmental
"‘. anagement

Office




Lane Arterial Divided, Typica

ane Width

Median Width =
houlders i Il ss—=—=
order Cross iyl

Slopes

_LP.'IY _,/:l/

' O TE ST FRDREETY RN,
MOT FLATTER Tras

WTIES THF DFFEa MTORD OF e BETT O Tf MECTROAC Faf LEWTD AR UPRFT SR M GRA-FLIOS, FAL

OOCRETE SAEWALY | T & i AT I
| o e
[rr—
=i
A DATA \ * P R R
y
w -
DFLGN SATED = 4% W
A
FRAEE Eafa 1 e
"ED FOA Y
i T A Y
= EETIE T TEEr Ty FEET

TYPRCAL SECTION

24
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Plans Preparation Manual

Table 211 Lans Widths

° LANE WIDTHE (FEET)
La n e WI dthS FACILITY AUXILIARY

THROUGH
oR SPEED TURHING
TYFE SREA | TRAVEL | cnange | (Ltmrmen) | PASSING | CLIMBING
Rural 12 1z —_—- 12
FREEWAY
Urzar 12 12 - 12
Fural /1-3\ 12 12 12 12
ARTERIAL — — - —
Urban \1_2} 24 Zia 12, 2
Rural 12ﬂ ‘13‘ ‘13-4 11;5 12
COLLECTOR - - - -
Urzar 115 1a 134 113 2

L ( 11 1L permitted >I’| nen-FIHS/5LS roads I one of these conditions exist

T R/W and exlsting condiflons are siingent conirols
Facllty operates on Interrupted fiow condlions
Cieslgn speed 40 mph or less

Imtersaction capaciy not adversely affected

g. Truck volume 10% or less

£ 3 BT

k3

12 1L lanes far all 2-lang rura
12 1L lanes In industral arezs whan RW s avallable

P

Wi s2vere RAW cortrals, 10 % turning lanss may be used where deslgn speeds are 40 mph ar
less and e Inwersecion i controlied by rafc signals. Medlan wm lanes shall nol excesd 1571

S 121 when neck volume more than 10%.
£. 11 1L for kow eolums AADT.

§?>»Envimnmental

/ Management
Office
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Plans Preparation Manual

Table 2.3.2 Shoulder Widths and Slopes - Anterials Divided

TH [FEE
WITHOUT WITH SLOPES
< SHOULDER GUTTER SHOULDER GUTTER
HIGHWAY TYPE WIDTH | PAVED WIDTH | PAVE H| HNORMAL o
Iz i) Kedlan C] Madln Kedlan
Culclds or Oubslde ;| aor  Pulclos or  |Culclde or  |Dutedds|  ar
2N Laft Left Last Latt Laft
12 2 5 < 5.5 155 & 8
a-Lane 10 o 5 2 5 155 - ] Laos
£ [ £ < i5.5 i35 £ 3
- 12 E 0, | =8 [ 125 H A
3-Lane 10 i0 5 Oy 15.5 155 & -]
|- B 5 L= 13.5 13.5 g &
., 1z 8 5 Oy 15.5 135 & &
fli= 10 B E Oy 155 135 = &
g E E Oy 13.5 11.5 [ 4
A 1-Lane Ramp [ E B 2 11.5 11.5 4y 4 0.os
R 2-Lanes Ramp 10 E 5 2 5.5 13.5 & &
T o
GO Road
E e & 3 E 1 | 11 | a4 4
R
GO Road oo
.-L i 2 3 E 1 g | s | e 4
; A lary Lans E:T" si‘:’ ‘S'i':e E:T"
Cimbing & (A ; m A NIA
l\.'!'!-h: Trawes Mtk Tramwe: Nts | orrayes | WA [ qraye WA :
Srelees Lanes Lanes Lanes Lanes
Lan=s |Aamilary Lame
Cne  [Makiine
\Way] [Tenminal: - MiA g £ MM g 115 4 Mg
1-Lane Ramp 1z WAy 10 M, 1 g MiA g
2-.ane Ramp
Same Bame
AarwiBary Lane . . _ . : : 0,05 -
a5-Grads 1;- _::‘ E h] 5 MIA g 4 MIA g o.0E
Inizrsecdon Lanes Lanes,
See Collaghors Tabde 2.3.4.
Fromiage Soad For lozal roads ard sirests see fhe FOOT Manua of Undforme Mnimomn Srandard's for Desdgn,
Conatrection and Maindenance for Sirosts and Mighways.
Sheoulders shal exterd 4 ft beyond fhe back of shouder guiter and have a 0.08 slope Dack toward fhe gutier.

2. Shoulder shal be paved ful width through ral-highaay at-grade rossiegs, extencing a minmum distance of S0 1. on sach
side of the crossing measured from the cutsice mall. For addBcnal imformation see the Dosign Stfandords, indoex No. 560
and 17882,

3. Shoulder pawvement less than & & In width and adjoiming shoulder gutier shall be the same fype, depfh and siope a5 the
ramp pavement.

4. Fawved 2 1. wide whene turf Is dfficult fo =stablish. Paved 4 % wide (a} In sag werfical cunses, 100 & minimum either side of
e low paint, 2nd {b) on the iow Side of supereievated iraffic lanes extending ihmough the curves and approxmately 300 1.
beyond the FC and PT.

LEGEND X High Volume Highways
FOR X Mormal Volume Highaays
/ALUEE Ed Low Volume Highways

£ Thiz do=s not mean that a shoulder |s urrecessary; rather, shoulder s not Gypically presant at #his location (l.e, It k5 not

reguirsd when adjacent o through lans).

N

(\\\ ) nvironmenta

\‘1 / hﬁanagemen:l
Y Office
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Typical Section from Plans Preparation Manual
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Horizontal Alignmen

e Horizontal Alignment
* Curve Radius
* Curve Length
* Superelevation

* Left / Right / Center
Best Fit

= Set to Minimize
Overall Impacts

28

Table 5-1 — Design Controls and Standards for I-75

Design Element

I-75 Mainline

I-75 Ramps

Existing Functional Classification

Principal Arterial — Interstate Foural

NiA

Access Management Classification

Access Class 1 — Area Type 3

Access Class 1 — Area Type 3
N/A

wax deflection wio curve
-L f curve

- Interchange Spacing 3.0 miles

Dwesign Classification Foural Freeway - Interstate Famp Interstate

Speed: E— —

- Posted 70 mph B

- Diazizn 70 mph 30 mph (Loop), 45 mpl = d)
’?mehicle WB-62FL WB-62FL

orizontal Alignment

- Max curvarnre 300 007 24745007 (30 mph), 107 15°00™ (45 mph)

- Max curvature with NC 0713 17307 007 (30 mph), 07 30" 007 (45 mph)

- Max superelevatdon 0.1 010 fuft

- Slope ratios 1:250, 100" min. 1:100 (30 mpkh), 1:200 (45 mph)

- Min curve length in full superelevation 00 2007

0745 007

2,100°(1,050 min)

Vertical Alignment

- Max Grade ELT) o
- Max change in zrade wio curve 0.2%

- Min stopping sight distance * B20°

-Min © 506

- Min K™ for sag curve 206

- Min crest curve length 1.000" open hizghway

1,300° within interchanges

1.0% (30 mph), 0.7°
200° (30 mph), 360°
o8

90° (30 mph), 1

- Min saz curve length 800" 90" (30 mph). 135" (45 mph)
Cross Section Elements )
- Travel lane width 17 15" (zingle lane) '~
- Amxilisry lane 12 N/A
=i 127 (10" paved) & (4 paved)
10° 6
12° (10" paved) 6’ (2" paved)
- Inside shoulder width (bridze) 10’ 6
- Median width wio barrier wall 647 N/A
- Median width w/ barrier wall 26 Nia
- Travel lane cross slope 2.0% (3.0% max) 2.0%
- Orutside shoulder cross slope 6.0% §.0%
- Inside shoulder cross slope 5.0% 5.0%
- Max rollover st ramp terminal 5.0% 5.0%
- Max rollover batween travel lanas 4.0% MA

Roadside Slopes
- Front slopes

- Back slopes

1:6 for 0-5° height
1:6 to CZ then 1:4 for 5-10° height
1:6 to CZ then 1:3 for 10-20" height
1:2 with guardrail for height over 207
1:4 desir. (1:3 min w/ 1:6 front slope)

1:6 fior 0-5" height
1:6 to CZ then 1:4 for 5-10° height
1:6 to CZ then 1:3 for 10-20° height
1:2 with guardrail for height over 20°
1:4 desir. {13 min w/ 1:§ front slope)

- Transverse slopes 1:10 1:4
Border Width 94 94
""" Lenghs to be adjustzad for grade (PPM, Table 2.7.1)

“ See PPM Table 2.14.1 for ramps w/' curvamre B < 5047

\\ ! o~
(\\? ) Environmental
|\ / Management
' Office




Vertical Alignment

o \ertical Profile
* Grade
= Topography
" Drainage
= Equalize Cut and Fill
* Vertical Curve Length
e Stopping Sight Distance

29

Table 5-1 — Design Controls and Standards for I-75

Design Element

I-75 Mainline

I-75 Ramps

Existing Functional Classification Principal Arterial — Interstate Foural HNiA

Access Management Classification Access Class 1 — Area Type 3 Access Class 1 - Area Type 3

- Interchange Spacing 3.0 miles N/A

Dwesign Classification Foural Freeway - Interstate Famp Interstate

Speed:

- Posted 70 mph N/A

- Diazizn 70 mph 30 mph (Loop), 45 mph (Dismond)
Desizn Vehicle WB-62FL WB-62FL

Horizontal Alignment

- Max curvatre

- Max curvature with NC

- Max superelevatdon

- Slope ratios

- Min curve length in i1
- Max deflecty curve

- Lanzge® curve

24°45°00" (30 mpkh), 10°15°007 (45 mph)
1°30° D07 (30 wph), 0° 30" 007 (45 mph)
0.10 fofe

2,100°(1,050 min)

1:100 (30 mphi), 1:200 (43 mph)
5007

N
000" (450°min) 30 mmp)
1,350° (675" min) 40 mph

Vertical Alignment

- Max Grade

- Max change in zrade wio curve

- Min stopping sight distance *

- Min *

- Min K™ for sag curve
lin crest curve lenzth

3%
0.2%
82
506
206
1.000" open hizghway
1,300° within interchanges

o (25-30 mph), 3-5% (

1.0% (30 mph), 0

200° (30 mph), 360° (25 mph)
oF (45 Y,

- Min saz C eth 5007

Cross Section Elemen

- Travel lane width s 57 (zingle lane)
- Amxilisry lane 12 N/A

- Dutside shoulder width (mainline)
- Outzide shoulder width (bridze)

- Insida shoulder width (mainline)

- Inside shoulder width (bridze)

- Median width wio barrier wall

- Median width w/ barrier wall

- Travel lane cross slope

- Orutside shoulder cross slope

- Inside shoulder cross slope

- Max rollover st ramp terminal

- Max rollover batween travel lanas

12° (10" paved)
10’

12° (10" paved)
10’
&4
26°

2.0% (3.0% max)
6.0%
5.0%
5.0%

4.0%

& (4 paved)
&

6’ (2" paved)
&

N/A
NiA
20%
6.0%
5.0%
5.0%
MA

Roadside Slopes
- Front slopes 1:6 for 0-5° height 1.4 for 0-5" height
1:5 to CZ then 1:4 for 5-10° height 1:6 to CZ then 1:4 for 5-10° height
1:6 to CZ then 1:3 for 10-20" height 1:6 to CZ then 1:3 for 10-20° height
1:2 with guardrail for height over 207 1:2 with guardrail for height over 20°
- Back slopes 1:4 desir. (1:3 min w/ 1:6 front slope) 1:4 desir. {13 min w/ 1:§ front slope)
- Transverse slopes 1:10 1:4
Border Width 9y’ oF
""" Lenghs to be adjustzad for grade (PPM, Table 2.7.1)
' See PPM Table 2.14.1 for ramps w/ curvamre B < 500°
\\J T
\\\? ) Environmental
|\ / Management
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Bridges

o Clearances
e \ertical Clearances
= Over water
= Over road/rails etc.

* Navigation Requirements

* \Wave height

o Widen vs. New Construction

* Existing Bridge Rating

30




Bridge Typical Section

Figure 2.0.1  Partial Bridge Sections *

Inslde Outslde
Shoulder Shoulder
6 ! Lane = 15" 6
6 2 Lanes = 24' o
RAMPS
6 2 _Lanes Aux._Lane 0
' 3-4 Lanes Aux. Lane 0
6 2 Lanes o'
i o' 34 Lanes o'
‘l h Shoulder Shoulder

l/_ € Medlan

R Existing Existing
!‘ Vories 2-3-4 Lones | Auk: Lone L2 Structure Structure
I (See Rdwy. Plans) 2-3-4 Laones 0
' Barrler Wall

Shoulder Shoulder

DIVIDED HIGHWAYS

Notes: I.  Minlmum values may change If on horlzontal curve.
2. If Mrrler-sfaraud HOV lane(s) on approach roadway, maintaln
shoulder width across brldge.
3. For sections with continuous barrier wall, see Sectlon 2.3
for alternatives on Improving stopping sight distance.

LN
R’

1
‘SHI.D
1614

&
A
Legend: ﬂ = Appropriate barrler: Type varles, F Shape shown. See Section 2.12. ‘

*  Sections thru bridge deck shown. Sectlons thru approach
slab and permanent retaining wall similar.

#» See Section 2.2.3.

FREEWAYS AND DIVIDED ARTERIALS (4 OR MORE LANES)
DESIGN SPEED 50 mph AND GREATER

175 PD&E Stud - ; : :

From "_mw“mw{; 1-75 Bridge Typical Section
. B P “Outside” Widening Alternative e
o . N Exhibit 8-6

\%\%ﬂ)‘ Environmental

Management
Office
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Interchanges

¢ Traffic —
* Design Traffic St AN
* Design Speed L e
* Lane Call
* Affect on receiving road
+ Spacing
 Urban vs. Rural
o Operations
* Type / Foot Print
* Weaving




Stormwater Management

Section 373.4596, Florida Statutes

Requires the Department of Transportation to
fully comply with state, water management

district and, when delegated by the State, local
government stormwater management programes.
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Stormwater Management

National Pollutant Discharge Elimination System

The National Pollutant Discharge Elimination
System (NPDES) permit program is administered
by the U. S. Environmental Protection Agency.
(delegated to FDEP) This program requires
permits for stormwater discharges into waters of
the United States from industrial activities
(including construction); and from large, medium
and small municipal separate stormwater systems




Stormwater Management

Chapter 62-40, Florida Administrative Code

Rules of the Florida Department of Environmental
Protection outlines basic goals and requirements
for surface water protection and management to
be implemented and enforced by the Florida
Department of Environmental Protection and
Water Management Districts.

Topic No. 625-040-002-b
Effective: January 2005
Drainage Manual Revised January 2008 45
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Stormwater Management

¢ Pond Siting Evaluation
e Alternate Sites
* Right of Way

* Water Quality and
Quantity Volumes

* Soil Conditions and
Impacts

¢ Drainage Map
¢ Regulatory
¢ Pre/Post Runoff
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Pond Size

+ Typical Section/Impervious Area

¢ Retention/Detention volume — varies with Water Management
District Permit

e 5.2.1 Volumetric Requirements (SFWMD criteria)

e (a) Retention, detention, or both retention and detention in the overall system,
including swales, lakes, canals, greenways, etc., shall be provided for one of the
three following criteria or equivalent combinations thereof:

1. Wet detention volume shall be provided for the first inch of runoff from the
developed project, or the total runoff of 2.5 inches times the percentage of
imperviousness, whichever is greater.

2. Dry detention volume shall be provided equal to 75 percent of the above
amounts computed for wet detention.

3. Retention volume shall be provided equal to 50 percent of the above amounts
computed for wet detention. Retention volume included in flood protection
calculations requires a guarantee of long term operation and maintenance of system
] ope F S
bleed-down ability. N ?@ nnnnnnnnn

anagement
Office
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Pond Typical Section

Berm

Sideslopes
Control v
Elevation

2:e0n

Pt Pragjed i) Simel e din e P Bareus
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Pond Size Changing Times

o New Stormwater Rule
¢ Total Maximum Daily Loads
¢ NPDES Permits

39




Context Sensitive Solutions

¢ In order to plan, design, construct, maintain and
operate the State Transportation System “Context
Sensitive Solutions” should be considered in all
projects

¢ This design philosophy seeks transportation
solutions that improve mobility and safety while
complementing and enhancing community values
and objectives.

+ Context sensitive solutions are reached through
joint effort involving all stakeholders
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Exceptions and Variations

¢ Design Variations — Below Department Criteria but are
not an exception

¢ Design Exceptions — Below both Department and
AASHTO Criteria

¢ Approval required by FDOT Chief Engineer and State
Transportation Planner for changes in Design Speed on
SIS or FIHS facility

¢ Approval required by District Design Engineer for all
other Exceptions or Variations

¢ For FHWA projects approval by Division Administrator
on all Exceptions.
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Exceptions
Below Department and AASHTO Criteria:

+ Design Speed + Horizontal Alighnment

o Lane Width ¢ Vertical Alignment

+ Shoulder Width + Stopping Sight Distance
¢ Bridge Width # Horizontal Clearance

¢ Structural Capacity
¢ Vertical Clearance
o Grades

# Cross Slopes

+ Superelevation
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Submittal Requirements

23.6 Central Office Submittal and Approval

¢ Submittals, when complete, shall contain 3 parts,
and shall be compiled in the same order as
addressed below:

e Part 1 shall consist of a cover letter.

e Part 2 shall consist of the justification or report
proper including all signed and sealed
documents.

e Part 3 shall consist of any support documents to
facilitate an understanding of Part 2.




Submittal Requirements

¢ Project Description (general project information,
typical section, begin/end milepost, county section
number).

o Description of the exception/variation element
and applicable criteria (AASHTO and Department
value or standard).

+ Detailed explanation of why the criteria or
standard cannot be complied with or is not
applicable.

+ Description of any proposed value for project and
why it is appropriate.




Submittal Requirements

¢ Location map or description,
+ Typical section,

¢ Aerial or Photo logs when they best illustrate the
element issues,

¢ Crash History and analysis,

¢ Plan sheets in the area of the exception/variation
elements,

¢ Profiles in the area of vertical alignment
exception/variation elements




Submittal Requirements

+ Tabulation of pole offsets for horizontal clearance
exception/variation,

+ Any Applicable Signed and Sealed Engineering
Support Documents.

+ Amount and character of traffic using the facility.
Description of the anticipated impact on
Operations, Adjacent Sections, Level Of Service,
Safety, Long and Short Term Effects. (Is the
Exception temporary or permanent?)

¢ Description of the anticipated Cumulative Effects.




Submittal Requirements

+ Aplan view or aerial photo of the exception
location, showing right of way lines, and property
lines of adjacent property.

¢ Aphoto of the area.

+ Typical section or cross-section of exception
location.

+ The milepost and station location of the exception.

¢ Any related work programmed or in future work
plans.




Submittal Requirements

+ The Project Schedule Management (PSM) Project
Schedule Activities maintained by the Finance
Management Office.

+ All mitigating efforts. An explanation of what if any
associated existing or future limitations as a result
of public or legal commitments. Description and
explanation of any practical alternatives, the
selected treatment and why.

¢ Comments on the most recent 5-year crash history
including all pertinent crash reports.




Submittal Requirements

¢ Description of the anticipated Cost (Social and to
the Department - Benefit/Cost)

¢ Summary Conclusions

+ For the specified conditions the following
additional documentation is required:

o For design speed on FIHS/SIS, provide typical
sections at mid blocks and at intersections.

+ For lane width, provide locations of alternative
routes that meet criteria and a proposal for
handling drainage, the proposed sighing and
pavement markings.




Submittal Requirements

¢ For shoulder width, provide a proposal for handling
stalled vehicles and a proposal for handling
drainage.

+ For bridge width, provide a plan view of the
approaching roadways and existing bridge plans
(these may be submitted electronically).

¢ For a bridge with a design inventory load rating less
than 1.0, a written evaluation and
recommendation by the Office of Maintenance is
required. Provide the load rating calculations for
the affected structure.




Submittal Requirements

¢ For vertical clearance, provide locations of
alternative routes that meet criteria.

¢ For cross-slope, provide a proposal for handling
drainage and details on how the cross slope
iImpacts intersections.

¢ For conditions that may adversely affect the
roadway’s capacity, provide the comments on
compatibility of the design and operation with the
adjacent sections. Effects on capacity (proposed
criteria vs. AASHTO) using an acceptable capacity
analysis procedure and calculate reduction for
design year, level of service).




Submittal Requirements

¢ For superelevation, provide the side friction factors
for the curve for each lane of different cross-slope
at the PC of the curve, the point of maximum
cross-slope, and the PT of the curve.

¢ For areas with crash histories or when a benefit to
cost analysis is requested, provide a time value
analysis between the benefit to society quantified
in dollars and the costs to society quantified in
dollars over the life of the exception.




Submittal Requirements

¢ The report justifying and documenting a request is
to be sealed by the Responsible Engineer in
accordance with Chapter 19 of this volume.

+ Design Engineer then approves or denies the
request and notifies the Responsible Engineer.

+ Will forward the Submittal/Approval Letter and
Sealed Report to the State Roadway Design Office.

+ The State Roadway Design Office will assign
reference numbers to each request. The request
will be reviewed then forwarded for approval to
the Chief Engineer...




Post PD&E

¢ Design Phase
¢ Right of Way
¢ Permitting

¢ Construction
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Design Phase

Topic #525-000-008 January 1, 2009
Plans Preparation Manual, Volume 2 - English Revised — January 1, 2011

Figure 2.1 Summary of Phase Submittals

oDesign Submittals

Key Sheet P P c F
Summary of Pay lkems P c F
Drainage Map P P C F
Interchange Drainage Map P P c F
Typical Section P C C F
‘ 1 a Se Summary of Quaniities c F
Summary of Drainage Structures C F
Optional Materials Tabulation P C F
Project Layout P c C F
Roadway Plan-Profile P P C F
Special Profile P P C F
Back-of-Sidewalk Profile P Cc Cc F
‘ 1 a Se Interchange Layout P P C F
Ramp Terminal Details P C F
Intersection Layout/Detail P P C F
Drainage Structures P C F
Three-Sided/Box Culvert Details C F
Lateral Ditch Plan-Profile P C F
‘ "] a Se Lateral Ditch Cross Section P c F
Retention/Detention Ponds P C F
Cross Section Pattemn P C F
Roadway Soil Survey P C F
Cross Sections P P C F
Stormwater Pollution Prevention Plan P C F
Traffic Control Plans P P C F
‘ 1 a Se LHility Adjustment P C F
Selective Clearing and Grubbing P C F
Developmental Design Standards c c F
Mitigation Plans P C F
Miscellaneous Structures Plans P - F
Signing and Pavement Marking Plans P c F
Signalization Plans P c F
Intelligent Transportation System (ITS) Plans P C F
Lighting Plans P c F
Landscape Plans P P C F
Uttility Joint Participation Agreement Plans C F
Computation Book C F
Contract Time P F
Status Key:
P - Preliminary
C - Complete but subject to change
F - Final

* Projects which hawve a structures plans component are reqguired to submit the latest set of structures
plans with the Phase |l roadway submittal.

Sequence of Plans Preparation 2-.?‘| 55




Design Phase

+ Phase | Submittal

* Pre
* Pre
* Pre
* Pre

iIminary
Iminary
Iminary
Iminary

Project Layout
Drainage
Profiles

. andscape Plans
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Design Phase

¢ Phase Il Submittal

* Complete typical
= Layout
" Profile
= Design Standards

* Preliminary
= Traffic Control Plans
" Ditch Profile
= Mitigation Plans
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Design Phase

¢ Phase lll
* All plans complete ready for review
* Contract Time/Duration is Preliminary

¢ Phase IV
* All changes made and ready for letting
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Right of Way

¢ Eminent Domain, allows the taking of private
property for a public purpose without the
concurrence of the property owner.

¢ Article X, Section 6(a), of the Florida Constitution
says: “No property shall be taken except for a
public purpose and with full compensation
therefore paid to each owner.

¢ The culmination or goal of the R/W phase is the
right of way certification prior to letting
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Right of Way
¢ Pre-Right of Way Activities -

* The R/W PM should assist the PD&E and the
design PM

+ Conceptual Stage R/W Planning.
¢ R/W Cost Estimates.
¢ R/W limits identified.
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Right of Way Phase

Figure 3
Right of Way Acquisition Process

Appraisal 6-10 months

Negotiation 6-8 months

Relocation 0-9 months

Order of Taking i

Property Management 1-4 months

Eminent Domain

Construction Begins ’

2 4 6 8 10 12 14 16 18 20 22
Months
[Maps and Documents to R/W Certification 18-24 Months)

Showing typical durations for key right of way activities

61
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Right of Way Certification

Figure 1
Right of Way Certification

A right of way certification is required for
all projects, even if the planned construction is within

current right of way.

N
N
O grsmmars

‘I‘ Office
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Construction

¢ Environmental Certification (Before)
¢ Coordination with Design PM

¢ Public Involvement

¢ Plan Revision

¢ Adhere to Permit Conditions and Obtain
Remaining Permits

¢ Other Commitments
o Coordination with Maintenance
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For More Information

'J-\Catherme Bradley, PE
catherine. bradley@dot.state.fl.us
850-414-4271

LS5
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