DelDOT
DC Manual

Chapter 5
Design Elements

A

Transparent Efficient Accountable Measured

Chapter 5 is really the meats and bones of what many of you will use to complete your
designs and produce the construction plans. We recognized when we began making
revisions that this Chapter told you what was required but lacked guidance how to meet
the requirements so much more guidance has been added to this Chapter to reduce the
amount of guess work required. We reviewed manuals from several other DOTs to cherry
pick the best of the best and incorporate it into our manual. We hope that this will enable
you to do your job easier and help reduce the number of review comments.



Chapter 5

» Intersection Design
> Subdivision Street Curb Radii

Intersecting Subdivision Corner Radii
Street Types (@ edge of pavement)
Type | Type | 15 feet
Type | Type Il 20 feet
Type Il Type |l 25 feet
Type Il Type I 25 feet
Type Il Type Ill Set to meet design vehicle
Figure 5.1.3-a
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The reduced radii lessens impervious areas and helps to lower speeds in subdivision,
making them safer. Some have asked about larger vehicles making turns at intersections
and encroachment is expected by the larger vehicles are in subdivisions.



Chapter 5

» Intersection Design
> Vertical Alignment Guidelines

APPROACH
GRADE (GA)

APPROACH
GRADE (GA)

r
GRADE BREAC
GRADE BREAK
(GB) s

—

INTERSECTION GRADE (GI)
MAJOR STREET

MAJOR STREET
PROFILE
. Subdivision Design Maximum Maximum Minimum Length of
F|g ure Street Speed Intersection Grade Grade Break Approach Grade
5 -I 3 i Type (mph) (GI, %) (GB, %) (GA, 1t)
112 1 25 5 4 40
11 30 5 3 60
111 35 5 2 60

;. g“: o
‘&\\ W - DelDOT Development Coordination Manual 5/18/2015 3
A A S

Provide minimum lengths on each side of intersection roadway before introducing vertical
curves



Chapter 5

» Intersection Design

> Intersection Cross
Slope Transition

= Maintaining Major MNOR STREET PROFILE—~ _
Street Crown
Through Intersection

MAJOR STREET
PAVEMENT

< Adjust Minor Street KOSTED 1o REButE APHROACH GRADE WDRRTED 0 RepLE
Grade APPROACH GRADE: APPROACH GRADE

° Trans_lt_lo_n minor g%%%gﬁr;&gugow"
subdivision street to Ll
match profile of MNOR STREET
intersecting major

% eI MINOR STREET CROWN

subdivision street FLATTENED AT APPROACH

TO INTERSECTION MAJOR STREET

See example, pg 5-4

Figure 5.1.3-b

DelDOT Development Coordination Manual 5/18/2015




24

— TYPE |
hapte r = SNSION | econ
SECTION A-A A A SIDE TRANSITION

TYPE | SUBDIVISION STREET - NORMAL CROWN * ‘

= [P ]
\__——

y IU?Z
» Intersection “‘1%

SECTION B-B

.

Des I g n T‘TPE l SUBDW\SION STREET - ROTATE TO 108"
E TO MATCH TYPE Il

SUBDlVISION STREET PROTILE GRADE

o |ptarcactinn

Gradient G (%) = 1/RS x 100

Left outside edge of the Type 1 subdivision street must rotate
froma-2% C.S.to a -4% C.S.

NI w12 — N IAY

Therefore, divide transition depth at edge of pavement by the
gradient to find the transition length

Right outside edge  0.72'/0.666 = 108"

Fi

Left outside edge 0.24' / 0.666 = 36'

3&‘&\\\\\\§N INTERSECTION GRADE




Chapter 5
» Parking Provisions
> Subdivision Street
Parking Provisions e USTREE " [t
> Parking not permitted on - -
turnarounds and cul-de- pC '§ PC
sacs 2%
e
g P—
ali |2
e
=) =
pre® 1 _gpr
PC PC
- \suamwswow ENTRANCE
. - FRONTAGE ROAD
Figure 5.1.4-a
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No driveways or parking bays shall be located in subdivisions within 40 feet from the edge
of the radius return for the connecting street. This distance shall increase to 60 feet at the
entrance to the subdivision.

In order to restrict parking in areas within a subdivision street that can accommodate
overflow on-street parking, the DelDOT Traffic Section must receive a petition signed by
75% of the owners indicating their support for “Stopping, Standing, and Parking
Restriction.”



Schedule a Pre-Submittal
( h a pte r 5 Meeting with DelDOT

Determine
Entrance
Location(s)

If signalized, rcfer}
» Pre-Submittal ! /

M eeti ng Select Design

Vehicle
> Topics to cover T
- Goal is obtain ity
acceptance on b e

issues ! Yy Fa
Hodzanial A{i(v Auxiliary Lane_

Requirements

Identify Channelization

Alignment R
Reguirements

Considerations

v

Vertical
Alignment
Considerations

v

Bike, Ped, &
Transit
Considerations

Figure 5.2.1-a
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The flow chart shown here lists the topics to cover at the pre-submittal meeting.

It will be more productive to provide as much of this in advance of the meeting so it may
be reviewed by staff

Getting acceptance on this topics early will result in much less design changes



Chapter 5

» Entrance Location
> Provide sufficient
spacing
- Reduce conflict points
- Avoid ‘jog maneuvers’

Desirable Offset Distance Between Access
Posted Speed (mph) Points on Opposite Sides of the Roadway
(feet)
25 255
30 325
35 425
Figure 5.2.2-a, 40 525
5.2.2-b, 5.2.2-c 45 630
R 50 750
{Q&\\\\v:} DelDOT Development Coordination Manual ~ 5/18/2015 8




Entrance Location Cont.

> Bad Design g
.2 E
\ \ Cross Road / Cfoss Rosd
This design prevents the {This design creates a

left turn lock-up on the
cross road. However, it

permits crash-prone
traffic movements

between drives

Driveway

a

left turn lock-up on the
cross road. It also

permits crash prone
traffic movements
between drives

e R

Good Design gJJ L

between drives.

This design eliminates both left turn
lock-up on the cross road, and
undesirable traffic movements

DelDOT Plan Review Coordination

1/28/2014




Chapter 5

** — Encroachment
may be permitted
but not on curb or
islands

Figure 5.2.3-a

» Design Vehicles
- Recommended based on proposed use

Proposed Development Use

Design Vehicle*

Residential Subdivision

SU-30, WB-50%*

Bank SU-30
[Gas Station WB-40, WB-50, or WB-62
Big Box Store (e.g. Walmart, Lowes, Best Buy) WB-67
Restaurant (e.g. Applebee’s, Chili's, Ruby Tuesday) WB-62

Fast Food

WB-40, WB-50, or WB-62

Mid-size Retail /Grocery

e.g. Dollar Store, Giant, Safeway)

WB-62

[Small Retail SU-30, WB-40, or WB-50
Pharmacy WB-62

ICar Wash SU-30

[School SU-30, WB-62**
Intersections of State Maintained Roadways WB-62

DelDOT Development Coordination Manual 5/18/2015
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It’s extremely important to identify early and gain acceptance by DelDOT prior to design
and submitting plans for review.

We don’t want to see an entrance we feel should be designed a WB-62 to be designed by
you for a SU-30 because of the time and effort required to redesign the entrance.



Chapter 5

» Entrance Widths

- Provide clear points of
access

- Dependent on number of
lanes needed

ig ures 5.2.4-a, 5.2.4-b

SERVICE

STORE

PARKING

N

NO CLEAR ENTRY OR EXIT

L/

NC CLEAR ENTRY OR EXIT

BAD
DESIGN

DelDOT Development Coordination Manual

5/18/2015

1
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Entrance Widths Continued

Entrance Type Pavement Width
- 16 feet
Subdivision Type I,V:,l;;t)nd Il Streets (One- ISiect (WthBLEeih ahd

gutter)
Subdivision Type | Street (Two-way) 24 feet
Subdivision Type Il and lll Streets (Two-way) 32 feet
Industrial Street (Two-way) 32 feet
Commercial Access (One-way) 18 feet

Commercial Access (Two-way) 24 - 32 feet

_5"{\\\\}5 .- <. DelDOT Plan Review Coordination  1/28/2014
f\\\ ALY e
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Chapter 5

» Intersection Corner Design

» Turning Movements
- Lane Encroachment by D.V. is not permitted
+ On curbed channelizing islands
+ Quter curb line
- Beyond the edge of pavement (when curb isn’t present)
> Lane Encroachment by D.V. may be permitted
- On approach and/or departure legs in certain cases

Section 5.2.5

_5"{\\\\} \ W . DelDOT Development Coordination Manual 5/18/2015
f\\\ A e
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Chapter 5

» Lane Encroachment

> Condition A
> No encroachment
- Most desirable option

Figure 5.2.5-a

DEPARTURE
LEG (TYP.)

APPROACH LEG (TYP.)

A. NO ENCROACHMENT. APPROACH
IN RIGHT HAND LANE.DEPART
IN FULL RIGHT HAND LANE.

DelDOT Development Coordination Manual 5/18/2015

D.V. performs turning movement in designated approach and departure lanes

14



Chapter 5

» Lane Encroachment
- Condition B
> Signalized intersections ———
o Multi-lane roadway | |-~
= Encroachment in near travel

lane
DEPARTURE
LEG (TYP.)
|
i
|
|
g 1 APPROACH LEG (TYP.)
Figure 5.2.5-a

B. WITHN SAME DIRECTION OF TRAVEL.
APPROACH IN RIGHT HAND LANE.
DEPART IN FULL DEPARTURE WIDTH

W
\\.\\ DelDOT Development Coordination Manual  5/18/2015 15

D.V. performs turning movement in designated approach lane but uses both lanes on
departure leg at signals when a gap is provided during the red phase



Chapter 5

g

» Lane Encroachment

< Condition C

> Encroachment on exit lane at
entrance

> Acceptable when D.V.
movements are expected during
off-peak times (i.e. night
deliveries)

DEPARTURE
LEG (TYP.)

APPROACH LEG (TYP.)

Figure 5.2.5-a C. APPROACH IN FULL APPROACH
WIDTH, DEPART INTO OPPOSING
FLOW. ENTRANCE ONLY

DelDOT Development Coordination Manual

5/18/2015

16

D.V. performs turning movement in designated approach lane but encroaches on exit lane

on departure leg

16



Chapter 5

» Lane Encroachment L“ |

> Condition D

> Encroachment into opposing
flow on both legs

DEPARTURE
LEG (TYP.)

APPROACH LEG (TYP.)

D. APPROACH INTO OPPOSING
FLOW. DEPART INTO OPPOSING
FLOW

\\\\\\} - DelDOT Development Coordination Manual ~ 5/18/2015 17

Figure 5.2.5-a

D.V. performs turning movement encroaching on exit lanes on approach and departure legs



Chapter 5

» Intersection

Corner Design
o Simple Curve
- Radius and Taper
> Three Centered
Compound Curve
+ Most efficient option
> Turning Roadway

Figure 5.2.5-b

o L

OFFSE T
TAPER
SINGLE
RNJIUS
UPER
A. SIMPLE RADIUS B. RADIUS AND TAPER

D R

CHANNELIZING
/ ISLAND
LARGER
RADIUS
SMﬂLLER
ADIUS
LARGER

RADIUS RADIUS

C. THREE CENTERED D. TURNING ROADWAY
COMPOUND CURVE

DelDOT Development Coordination Manual 5/18/2015
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Chapter 5

» Intersection Corner Design

> Simple Curve

- See table (Figure 5.2.5.1-b)

- See example for SU-30 (Figure 5.2.5.1-c)
> Simple Curve Radius and Taper

- See table (Figure 5.2.5.2-a)

- See example for SU-30 (Figure 5.2.5.2-h)
> Three Centered Compound Curve

- See table (Figure 5.2.5.3-a)

+ See example for SU-30 (Figure 5.2.5.3-b)
> See examples in Appendices

DelDOT Development Coordination Manual 5/18/2015 19

Listed here are the options and associated figures and exhibits to assist you with designs.
The simple curve and radius and 3 centered compound curve design options will save you
real estate at corners and reduce impervious area.



Intersection

SU-30 Design
Vehicle Path

Corner Desian

Taper (L:T) =

SU-30 DESIGN 10'x2'=20

VEHICLE PATH

%,

2
Maintain 2’ offset from

edge of travel way

TRAVELED
WAY EDGE

Position of radius =
radius + offset or 40
Minlmum Simple Curve with Taper, + 2= ;2.

40-ft Radius, Offset 2 ft

7~ &
- 7 N@s, S TTT———MANTAN 2' OFFSET FROM Source: Adapted from A Policy on Geometric Design of Highways and Streets, AASHTO, 2011,
A h el B Chapter 9, Intersections

MINMUM SMPLE CURVE,
50" RADWS

SU-30 Design
Vehicle Path

Position of center radius =
radius + offset or
Threo-Centered Compound Curve with  40° , 2 = 42'
120 ft - 40 ft - 120 ft Radii, Offset 2 ft
Source: Adapted from A Policy on Geometric Design of Highways and Streets, AASHTO, 2011,
Chapler 9, Intersections

DelDOT Plan Review Coordination  1/28/2014




Chapter 5

» Intersection Corner Design

- Using Effective Pavement

- Effective width is typically | | ’
greater than 11’ or 12’
travel lane

+ Increased width on approach
and departure legs =
smaller curve radius

+ Turning movement diagrams | |[+|t}
will define intersection

DEPARTURE
LEG (TYP.)

APPROACH LEG (TYP.)

geometry
- Perform early in design!!
B.16"WIDE APPROACH LEG TURNING C,16'WIDE APPROACH LEG TURNING
F|g ure ONTO 20" WIDE DEPARTURE LEG ONTO 24’ WIDE DEPARTURE LEG
5.2.5.1-a
Q&\\\\\\‘ DelDOT Development Coordination Manual 5/18/2015 21

Don’t wait to perform turning movement diagrams until just before submitting plans for
review. This step should be done early in design before the drainage design is started.



Chapter 5

» Turning Roadway

- See table (Figure 5.2.5.4-d)
- See examples for

+ Passenger car/ occasional SU-30 (Figure 5.2.5.4-¢)
- SU-30 / occasional WB-62 (Figure 5.2.5.4-f)

- WB-62 (Figure 5.2.5.4-g)

DelDOT Development Coordination Manual

5/18/2015

22
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Chapter 5

» Turning Roadway

- Channelizing Islands
+ Mountable curb - P.C.C. curb, Type 2 preferred
+ Corners of islands - flush on approaches per std. specs for snow
plowing operations
Refer to

DGM 1-22
(http:/ /www.deldot.gov/information/business/drc/highway.shtml)

- Section 7.3.3. of Road Design Manual
(http://www.deldot.gov/information/pubs_forms/manuals/road_design
[pdf/revisions062811/07_Intersections.pdf?100411)

- Curb Ramp, Type 5 - Std Detail C-5
(http://www.deldot.gov/information/pubs_forms/const_details/2013/p
df/SD_c02-3.pdf?031114)

- AASHTO Green Book

DelDOT Development Coordination Manual 5/18/2015 23
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Chapter 5

» Turning Roadway
- Channelizing Islands without Pedestrian Facilities

PCC CURB
(TYPE 2 PREFERRED)

8" P.C.C. OVER
6" GABC

R=2"-3"(TYP.)
15 PREFERRED =
Figure
MINIMUM PREFERRED
5.2.5.5-a LOCATION ISLAND SIZE (ft2) | ISLAND SIZE (1t}
URBAN 50 100
R RURAL 75 100
‘t\\\\\\\\fJ DelDOT Development Coordination Manual 5/18/2015 24

Notice different sizes for rural and urban areas.

Try to meet or exceed the preferred size. If you provide the minimum it looks like it is
feasible to increase the size, we’re going to ask you to make it larger or prove that it can’t
be done.

Note the minimum tangent length and provide radii on corners.

In addition, note the pavement section of 8” PCC over 6” GABC.



Chapter 5

» Turning Roadway

- Channelizing Islands
with Pedestrian
Facilities

(TYP.)
- See Std I'._)etall C-5 for m aue pae, 10 5
more guidance

PCC_CURB
(TYPE 2 PREFERRED)

=2'-3'(TYP.)
20" PREFERRED R2=BTYE,
MINIMUM PREFERRED
LOCATION ISLAND SIZE (ftD) | ISLAND SIZE (ft®)
URBAN/RURAL 75 3175
1. REFER TO STD DETAL NO.C-2, SHT. 3 OF 3 FOR CURB RAMP, TYPE 5
DETAIL.

2. ISLANDS WITH PEDESTRIAN SIGNALS AND CURB RAMPS WIDER THAN
FIVE FEET SHALL BE LARGER THAN THE MINIMUM SIZES LISTED ABOVE.

DelDOT Development Coordination Manual 5/18/2015 25

The increased area requirements for the type 5 curb ramp and possible ped signal.



Chapter 5

» Turning Roadway
- Triangular Island Offsets

TRAVELWAY =>

T TRAVELWAY => [5 flLMN,

b -
RIGHT TURN LANE =y

EXTEND ISLAND IF CONDITIONS
OF SECTION 5.2.5.5 ITEMS
A B AND C ARE MET.

5 ft. MIN.

2 ft. OFFSET TYPICAL FROM
PAVEMENT MARKING DEFINING
THE EDGE OF TURN LANE
TO FACE OF CURB

CURBED CHANNELIZING
ISLAND (TYP.)

Figure
5.2.5.5~¢

\\'\\\\\\ 5’ -y DelDOT Development Coordination Manual ~ 5/18/2015 26
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As stated in the AASHTO Green Book, “islands used for channelization should not interfere
with or obstruct bicycle lanes at intersections

This figure was added to the DC manual and taken from DGM 1-22.

The corners of the island shall be flush with the pavement as per the Standard
Specifications for snow plowing operations.

The corners of islands which are not offset the full width of the shoulder adjacent to the
roadway shall be delineated with flexible delineators



Chapter 5

» Turning Roadway
- Sample RIRO Entrance for SU-30 D.V.

RIGHT IN/RIGHT OUT — —
ENTRANCE 5" WIOE DOUELE YELLOW L TRUNGULAR CHANNELITING ISLAND DESIGN SMALL MEET
i CoNTch L - EXI08 FoR IV FEBOBELENTS O et AL, R KA
| MNMA OF 257 (5-6+5 SPACNG) 122 AND SECTION 7.3 OF THE ROAD K.Ss’lmn

WPORTANT AFEA MO LENGTH CRTERA
P CURE TYPE 2 15 NOT LMATED TO.
STB. 165, C+t A

7. PREFERRID (MM 50 SF. FOR LREAN
U 75 S, FOR RUIAL AREAS)

FOSTED SPEED LMT 0R BSTH PERCENTLE 1L LENGTHS On SIOES BEFORE ROUNDRNG CORNERS
4 w 1 PREFERRED ('

SWALK (1 CROSSWALK AT AN

WG PEDESTRIAN ACTVITY) (TTP), &

B CURE RAW TYPE 2
STB. 165, Co2 (TP L AREA TS SF. WM
1L LENGTHS On SIES BEFORE ROUNONG CORNERS

3 20 PREFERRED ON TANGENT SOE, 15 UL

DESGN WOTHS MEETING CASE 1, TRAFFIC COMDTIONS.
B REQUREVENTS WAY BE WARRANTED BASCO ON
PROPOSED (5E

{ |
g
?;5.::5?‘ 4. CURS TYPE AND HEGHT TO BE DETERMNED BASED ON
POSTED SPEED OF FRONTAGE ROMD. REFER TO SECTION
1‘ MEDUN 04 OF THE ROAD DESICN MANUAL.
AS PER DESIGN GUDANCE NENORMDIM 122 F T
| T CORNERS OF BLANDS ARE NOT OFFSET THE FULL

.‘
- Y TR - Vo SR W 10 Ve s,

rS\.m) A5 SHOWW.
-

3 SCNAGE AND PAVEMENT MARKINGS SHALL FOLLOW PARTS
2,3 M0 3 OF THE DE MUTCD, LATEST EDMON.

Figure
5.2.5.4-b
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The geometry shown here is not a one size fits all. It’s dependent on sight conditions and is
only meant to serve as guidance on what to include and what may possibly work for the
specified D.V.

For example, if the frontage road doesn’t have a bike lane to utilize as effective width, then
the entry geometry most likely won’t work b/c the additional 5’ of effective width provided
by the bike lane allows for a slightly smaller radius.

Turning movement diagrams are still required even you match the geometry shown in the
examples.

27



Chapter 5

» Turning Roadway
Sample RIRO Entrance for WB-40 D.V.

RIGHT IN/RIGHT QUT I.)—I.W
ITRANCE

5 WDE DOUBLE YELLOW
CENTER LY - EXTEND FOR
MM OF 25 (565 SPACHE)

- s s gam e ¥
& Y s i e saes
PRI o TeaE LELSeS & WOE_CROSSW, N.K W‘BIUSSIMV. Ar w A
NTENET\CN ROMWAY L AREA 00 SF PREFERRED (MM 50 SF.FOR
POSTED SPEED \_MV Ok BSTH p(mu( URBAN AREAS AND WM 75 SF.FOR RURAL AREAS)

SPEED OF 40 VM OR CAREATGER O WITH 1L LENGTHS ON SOES BEFORE ROUDNG COMERS:
HGH PEDESTRIAN ACTVITY) (TYP). 15 PREFIRRED (17 UNMN)
GLANOS WiTH CURS RAWPS, PEDESTRIAN REFUCE M0

PEC QRE A T
SRS

SU VEMELES WE-40 VEHELES
DESGIED 10 LEET THE FEQURENENTS

OF CAST I, TRAFFLC © X ]
U PER EDGE RADAS.

3. SGNACE MO PAVEVENT MARKINGS SHALL FOLLOW
PIRIS 2,3 40 3 0F THE OE WICO,LATEST

4 m TYPE A0 HEGHT T0 BE CETERVAED BASED ON
POSTED SPEED OF FRONIAGE ROND. REFER 10 SECTEM
DESIGH MAMUAL

04 OF THE ROAD OE'
5, PER BESCH GUOAKE UEIORRDL |27 BSTAL
TUELLAR WARKER, (FLEX-POST) ON THE CORMERS

o CORPLTI TR0 15 OV T
WKERS 10 B NSTALED 1S BER THE ST
WER

ICATIONS © SHALL BE
mmnt:lms W ACHORARE Wk FARTS
6 OF THE DE WUTCO, LATEST EDITION.
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Chapter 5

» Turning Movement Diagrams

- Maintain 2’ offset from EOP on tangents and throughout most
of turn (9" minimum from face of curb or EOP)

- Use min. 10 mph speed with turning software

> Submit for review

Figure 5.2.5.6-a

DelDOT Development Coordination Manual 5/18/2015 29

Per AASHTO

29



Land Use Entrance Length
“Big Box” centers with four or more
C h a p te r 5 total lanes at the entrance. e
Regional Shopping Centers over

150,000 s.1. ol

4 Entrance Length Community Shopping Centers
. . . between 100,000 sf and 150,000 150 feet

- Provide sufficient stacking s.f.

for both incoming and Small Strip Shopping Center 50 feet
outgoing vehicles Small Commercial Developments 50 feet

INSUFFICIENT
@ "ENTRANCE LENGTH"

@Q (m )
;: %

Figures 5.2.6-a, 5.2.6-b

DelDOT Development Coordination Manual 5/18/2015 30

Avoid this chaotic situation when you begin laying out your sites as this create confusion
and an unsafe condition for motorists entering and exiting the site.

Take this into account early in design

Recommend providing the entrance lengths shown here which are based on different uses.



Expected Maximum Queue Distance
Use Number of Queued Required
C h = pte r 5 Vehicles 1

Raist-food 9 225 feet
restaurant

Bank 7 175 feet

. Car Wash 2 50 feet
4 Drlve_Th ru Queue Pharmacy 4 100 feet

- Avoid queuing onto lanes of adjacent roadway

> Provide sufficient ]eng&ow queuing within site

DelDOT Development Coordination Manual 5/18/2015 31

We've all seen this situation while driving at lunchtime or weekends. Again, we want to
clear vehicles from the travel lanes and avoid unsafe conditions. This also affects level of
service on the roadways too.

31



Chapter 5

» Vertical Alignment at Entrance

- Affects

- Speed differentials with
adjacent roadway

+ Visibility/Sight Distance
> Introduce vertical curve
at intersection with
adjacent roadway
- Max grades

« Commercial - 8%
Residential - 10%

- Consider Ped Crossings
Figure 5.2.8-a

BAD BREAK OVER
FROM DRIVEWAY
TO ROADWAY

DESIGN VERTICAL
CURVE TO SMOOTH
BREAK OVER

DelDOT Development Coordination Manual 5/18/2015

32

32



Chapter 5

» Vertical Alignment at Entrance
- Rural and Urban (for Pedestrian Crossings) Turnout Profiles

FROPOSED DRVE OR
MAXMM GRADES b DRIVE
COWNERCIAL = 8% ) L g L
q UTLITY STRIP BRI = RY S Iy (i, L R LR
- CURB & (GRASS  BUFFER V% }
GUTTER | QUTSIDE OF DRIVE) o ¥
ROADWAY SIDEWALK 63
PAVEMENT | 5 MM, L
0.02 .
A ./“
—D
T =5
- - . FROPOSED DRVE

G - GRADE (0

A - ALGEBRAC DFFERENCE N GRADES () MAXMUN GRADES

L - TRANSITION COMMERCIAL = 8 [ L

A £ = 127 TRANSITION NOT REQUIRED RESDENTIAL = WX~ oo——— V6 _ DmDﬂVE
A > = 122 STRAGHT OR ROUNDED TRANSITION REQUIRED
URVE LENGTHS TO BE DETERMINED USING EQUATION u:%
REFER TO FIGURE 5.1.2-b FOR MINMUM K VALUES FOR
AND CREST CURVES.
URBAN TURNOUT PROFILES

Figure 5.2.8-b

DelDOT Development Coordination Manual 5/18/2015 33




Chapter 5

» Auxiliary Lanes

- Right-Turn Lane
> Bypass Lane

+ Not permitted on major collector roadways or higher with
projected 10-year ADT > 2,000

- Not permitted when an existing entrance or street is located within
limits of proposed bypass lane

-+ Use center left-turn lane when conditions above exist
- Left-Turn Lane
- Complete Auxiliary Lane worksheet

- Submit for pre-submittal meeting

Section 5.2.9

_5"{\\\\} \ W . DelDOT Development Coordination Manual 5/18/2015
f\\\ A e
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Chapter 5

» Auxiliary Lane Worksheet -

» Committed Development ADT
- Proposed Site ADT is typically not inputted in Committed

Development
[Wame of Project T Joate of Submittal [mm/oo/vvvy
Maintenance Road No. (i.e. K234A) |lCuunlv)XXX |!iuad Name IXX
Signalized / Unsignalized IUnsyﬂhnlwlcd I
Total Number of Through Lanes
(* Does Not Include Turn Lanes) |Z lanes |ﬂoadwav Functional Classification Iluml
ﬁumher of intersection legs |3 [calculation for specify leg) IPmEmcd Entrance 1

Posted Speed Limit |30 IDesiiu SEeed I3_5
|Rmdway ADT

(From DelDOT Traffic Manual) B
Committed Development ADT  (Add rojecied 20yr. ADT A20
|Additional Trips to Roadway)

Section

K Factor 10.28

5:2.9

Traffic Pattern Group 3

D Factor 60.77

DelDOT Development Coordination Manual 5/18/2015 35




Chapter 5

» Auxiliary Lane Worksheet -

» Committed Development ADT
- Proposed Site ADT is typically not inputted in Committed

Development

- Only when multiples entrances are proposed on same frontage road

- See Appendix for example

> Input ADT of nearby unbuilt proposed or approved projects

|
Roadway ADT
(From DelDOT Traffic Manual)

2000

Additional Trips to Roadway)

Committed Development ADT __ (Add s

Projected 10yr ADT

2320

Section 5.2.9

DelDOT Development Coordination Manual 5/18/2015 36
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Chapter 5

» Site ADT

worksheet

Section
5.2.9

» Auxiliary Lane Worksheet -

> Input entrance turning movements in lower portion of

Left Turn Information

|Right Turn Information

Left Turn ADT J101 - 200 Imﬁh: Turn ADT. |over 400

Left Turn VPH (0 - 400) 120 |

Left Turn Approach Grade [Right Turn Approach Grade

*(-9% - 9%) 0.0% *(-9% - 9%) 0.0%

I

Heavy Vehicle % I30 Jentrance Radius |r>50"

10 Yr Opposing Vol. (COUNT based) Il‘.l < With DelDOT's concurrence, this cell may be used to override the
automatically calculated 10-year opposing volume. This alternative 10
year apposing velume may be obtained from a TIS / TOA or shall
otherwise be reviewed and approved by DelDOT Development
(Coordination Staff.

10 Yr Opposing Volume (Calculated) lns Right Turn Length (ft.) 110

10 Yr Opposing Volume (Calculated

Vol.) 145

Left Turn Length (ft.) [LTL Not Required

|vaass Lane Taper |so
[Bypass Lane Storage [160
[
DelDOT Development Coordination Manual 5/18/2015 37
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Chapter 5

» Auxiliary Lanes
- Typical Entrance Diagram with Bypass lane

DelDOT Development Coordination Manual

5/18/12015
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Chapter 5

» Auxiliary Lanes
- Typical Entrance Diagram with Left-Turn lane
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Chapter 5

» Auxiliary Lanes

> Crossovers

- Opening controlled by median width and control radius of D.V.

- Urban Areas -1,000’ to 1,500’ spacing

+ Rural Areas - 2,000’ to 3,000’ spacing

- Turning movement diagrams required for left and U-turn
movements

- Widening opposing shoulder may be required to permit U-turn
movements

Section 5.2.9.4

K
\\\A\\‘ -y DelDOT Development Coordination Manual ~ 5/18/2015
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Chapter 5

» Auxiliary Lanes
- Crossovers for WB-40 D.V. - Median Width > 4" to < 18’

T R6-1
B3 % s

LEGEND:
f =P DRECTION OF TRAVEL

.—_\_“-—5" WIDE DOUBLE YELLOW CENTER LINE - EXTEND FOR
VARES MINMUM OF 50°(5-6-5 SPACING). F ENTRANCE ADT IS

500 VEHICLES OR GREATER EXTEND CENTER LINE FOR
MINMUM OF 100,

/ \ SEE NOTE 3
SHOULDER \ "/ swoumr
LNE 54

- ™\ 5 woe 15" WOE Bl 5 WIE
WHTE STRPE  WHITE STOP L WHITE svm/
- 4:1 TAPER_DEPRES: -
o b Lo WopAT VR e
NSOE SHOULDERy 3 | PR SO O~ 2| [Srm

D) s s { : o
WHIE  60'R
\ ¥ STRIPE
| 5 WIDE 2'R TYP- L
YELLOW STRPE P, v I T

5° WOE 4:1 TAPER. DEPRESS
| -> | WHITE STRPE CURE FLUSH W/PAV'T. wl8 -p
— — FER smlno,c-l_ ~lE BY_

05 L | 05 L P.C.C. CURB MEDIAN ISLAND =%

TP = i) TYPE 7 PER - ->
I TWER L _I $T0. N0 €1

SHOULDER
DelDOT Development Coordination Manual 5/18/2015 4

Figures are provided for guidance. Site conditions may alter the layout shown here.
Signing, striping, curb limits are very helpful to help reduce comments on designs.



Chapter 5

» Auxiliary Lanes

Crossovers for WB-62 D.V. - Median Width > 4" to < 18’

LEGEND:
T == DIRECTION OF TRAVEL

5" WOE DOUBLE YELLOW CENTER LINE - EXTEND FOR
VARES MR OF 50°(5-6-5 SPACNG). ¥ ENTRANCE ADT IS

500 VEHCLES OR GREATER EXTEND CENTER LNE FOR
‘ MMM OF 100,

K SEE NOTE 3

i SHOULDER

/ SHOULDER
% W 5" WiDE
- WHTE STRPE  WHTE STOP LINE: RE-1 WHITE S'HPE/ -
AL ’WFEuS“E s- T, ~TUBULAR 5° WOE
o CuRs, FLUSH WP LB = .
SEE NOTE 2 |
R3-19
367X 36
" WOE
Seatow steec T
L1INER DERRESS
| - | vmnz sIRPE CURB FLUSH W/PAV'T wlg -
PER STD. HO. C-1 -lg gf°
05 L | osi | PEC.ORE. VEDIAN ISLAND e |
Gi] -7 iLE] ‘ TYPE 2 Pt -
TAPER L STD. NO. C I
SHOLLDER SHOULDER

igure 5.2.9.4-b
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Chapter 5

» Auxiliary Lanes

- Crossovers for WB-40 D.V. - Median Width > 18’

(2) -1
<= et

RI-2,
36" X 36"
x 36"

SHOULDER

5w
- wunzuswwz

s B
i = 30FeTON wioek

l 5%3«-{5 EE

t 1— 5" WOE DOUBLE YELLOW CENTER LNE - EXTEND FOR
MNMUM OF 50'(5-6-5 SPACING). I ENTRANCE ADT IS
VARES 500 VEWCLES OR GREATER EXTEND CENTER LINE FOR
MNMUM OF 100" RS-1,
[ 36" X 38"
DS
Wt roe Lo 2 305 6T R otk
SEE NOTE 2 SHOULDER
s wee
3 5 WHITE STRPE -
‘ 4:1 TAPER. DEPRESS
CURB FLUSH W/PAVT. -
PER STD. NO. C-1
PLC.CURE
TYPE 2 PER
STD. 0. C-1 R3-18
TURULAR 367X 36

T s wme o MARKER
YELLOW %n.?‘é“‘ SEE NOTE 1 1
R STRPE ) STRPE
Vs wee porieo s woe
WHTE STRIPE YELLOW ~[§ -
(2 FOOT LINE- 6'GAP) STRPE
ZR (7P
U AL WPRT
i o
=k BER STD_ii0. C-1 =
SHOULDER SHOULDER

ure 5.2.9.4-c
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Chapter 5

» Auxiliary Lanes
- Crossovers for WB-62 D.V. - Median Width > 18’

(2) R6-1
547 X 18

{— 5" WIDE DOUBLE YELLOW CENTER LINE - EXTEND FOR
MNMUM OF 50' (5-6-5 SPACING). F ENTRANCE ADT IS
500 VEHICLES OR GREATER EXTEND CENTER LINE FOR

MUM OF 100"

mm (2) R6-1

S4% X 18"
RI-2,

W 367 % 36"
% 36"

DIAN WIDTH 15

- RS-1
o] 267 X 36"
196BE NSTALED O
ﬁml‘{‘bgmra LNE K L= 30 FEET OR WIDER

N

SHOULDER SEE NOTE 2 SHOULDER
5 woe 43 5 5" WOE
- WHITE STRPE WHITE STRPE =
3
TO BE INSTALLED ONLY
- HSDE 4:1 TAPER DEPRESS
WHEN MEOIAN WOTH 15 ?
SHOULDER el CURB FLUSH W/PAV'T. -
30 FEET OR WIDER s R W
P.CC.CURB
YPE 2 PER
STO. H0. C-1
R3-18
soR L 36" % 36
$° WIDE ]
VELLOW [ R SEE NOTE 1 |
R STRPE § STRPE
o TR “ome B =
i YELLOW |
o (@ FOOT LNE- 6'GAP) STRPE
ZR TR - S
i PER STD. Q. C-1 =
SHOULDER SHOULDER
oy
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Chapter 5

» Sight Distance

- Provide clear line of sight for vehicles exiting entrance

- Decision Point - 18’ from edge of through travel lane
+ Minor Sub. Plans - 14.5’ from edge of through travel lane

- Sight Easement should be established if sight triangle is
outside ROW

- Sight triangle shall be free of plantings or signs at entrances

o Complete and submit Intersection Sight Distance worksheet

Figure 5.4

DelDOT Development Coordination Manual 5/18/2015
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Chapter 5

» Intersection Sight Triangles

- Bad example

- Sight triangle end point remains on the roadway in center of
approaching travel lane

- Sight triangles don’t bend along a curve

PROPOSED ENTRANCE
LOCdTiGJiD & =
/ DECISION POINT

RIW

DelDOT Development Coordination Manual 5/18/2015 48
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Chapter 5

» Intersection Sight Triangles

> Good Example
- Sight Easement required for portion located outside ROW

PROPOSED ENTRANCE
LOCA YIDF%D & €
/ DECISION POINT

RIW "
v — il e, |
e <O\ s o Froftscepdae’ T "7_"""*-——.,,‘7_7_77
B LT e T o S R =, N .
\ sITE FASFME/
REGUIRED
DelDOT Development Coordination Manual 5/18/2015
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Chapter 5

» Typical Section

- Typical Sections are not the same as Cross Sections
> Represent a typical section of a roadway over a station range
to define:
- Existing and proposed pavement section
- Travel lane, shoulder, sidewalk, SUP widths and cross slopes
- Swale geometry (width, depth, side slopes)
- Existing and proposed ROW, PE, TCE widths
+ Medians

+ Curb types, underdrain, topsoil, seed, mulch, soil retention
blanket mulch (SRBM)

Section 5.5

W W =
\ \ . DelDOT Development Coordination Manual 5/18/2015
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Chapter 5

» Clear Zone

> Per AASHTO Roadside Design Guide (RDG), Chapter 3

o Starting at edge of traveled way, provide safe use for errant
vehicles in roadside border area

- May consist of shoulder, a recoverable slope, non-
recoverable slope and clear run-out area

- CZ width dependent on traffic volumes, speed and roadside
geometry

o Rural Local and Collector Roads
+ Minimum 10’ from edge of travel lane and 5’ from edge of pavement

Section 5.5.5

DelDOT Development Coordination Manual 5/18/2015 49

Because of challenges acquiring ROW and/or easements beyond site frontages, the
guidance on rural local and collector roadways may be used:

49



Chapter 5

» Lateral Offset (LO)
> Arterials and other non-controlled access facilities in urban
environments
> Typically on roadways having low speeds, on-street parking,
etc.
- When curb is present LO is measured from face of curb
- 4’ to 6’ LO appropriate on curbed roadway tangents and inside of
curves
- Maintain driver’s line of sight
- 8’ recommended at intersections and outside of curves
- Without curb
- 8 LO recommended on roadway tangents and inside of curves

- 12’ recommended on outside of curves and when CZ cannot be
achieved

DelDOT Development Coordination Manual 5/18/2015 50

Lateral offset is the new buzzword to describe what used to be called horizontal clearance.

LO width shall be free of vertical obstructions. This means utility poles. Vertical clearances
for commercial signs should be at least 16’ to provide clearance for tractor trailers.

50



Figure 5.5.6-a

Chapter 5

» Lateral Offset (LO)

LEGEND:
ADDITIONAL LATERAL OFFSET AT
INSIDE OF HORIZONTAL CURVE

— RECOMMENDED ENHANCED
Z Rt

— 4'-0" MIN.

& i)

S-CURB FACE | «+—

4'-0" MIN~

LATERAL OFFSET

REQUIRED SIGHT DISTANCE ALONG
DRIVER'S LINE OF SIGHT

DelDOT Development Coordination Manual 5/18/2015
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Chapter 5

» Lateral Offset (LO)

> Merge Points

> 12’ recommended in vicinity of taper point

LEGEND:

ADDITIONAL LATERAL OFFSET
AT TAPER POINT

3 ENHANCED RECOMMENDED
EZ2 (aiera oFrser

e}} EE} — 4'-0" MN,

Figure 5.5.6-b

£ £

A,
— \ Ty ——
_ \CURB FACE TE 0-0" e
— g

L 40 MIN.
LBl OFFSET_EXTENDED T0 L— 120" .
INTERSECT WHERE FEASIBLE
LATERAL OFFSET CONFIGURATION APPLIES TO LANE
MERGES, BYPASS LANES, AND BUS BAY RETURNS
DelDOT Development Coordination Manual 5/18/2015 52
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Chapter 5

» Lateral Offset (LO)
o Entrances
- 10’ to 15’ recommended beyond driveway
- Reduce potential for a fixed-object collision in this high
crash location

EGEND:
ADDITIONAL LATERAL OFFSET
DUE TO ENTRANCE

// ENHANCED RECOMMENOED
<l LATERAL OFFSET

o o o
o o o o s oAt S o o S S S S
— CURB FACE
T *

Figure o

DRIVERS' LINE OF SIGHT

100" TO 150" OFFSET AT FAR
SIDE OF DRIVEWAY

DelDOT Development Coordination Manual 5/18/2015 53
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Chapter 5

» Pavement Sections

- Max Type B lift changed from 3" to 4"

> Type C lift placed with Type B and GABC and final 1 4 lift
just prior to DelDOT Acceptance

Section 5.6

DelDOT Development Coordination Manual 5/18/2015

54

Coordinated with DCA to revise Type C lift

54



Chapter 5

» Pavement Sections

= Type C lift placed with Type B and
GABC and final 1 14" lift just
prior to DelDOT Acceptance

Section 5.6

> Max Type B lift changed from 3” to 4”

Figure 5.6.1-a Pavement Design Chart
for Internal Subdivision Streets
Required
Structural
Number -
: Asphalt
ADT O";e:/a.!l.lfpr'or 10 Pavement
4ElypeiC Section
asphalt
pavement
overlay)
1% TypeC
s 1 %" TypeC
1- 500 2.98 (2.48) 2% Type B
7" GABC
1% TypeC
B 1%" TypeC
501 - 1000 3.12 (2.62) 24" Type B
8" CABC
1% TypeC
» 1 %" TypeC
1001 - 2000 3.42 (2.92) 3" Type B
8" CABC
1% TypeC
B 1%" TypeC
2001 - 3000 3.82 (3.32) 4" Type B
8" CABC
1% TypeC
2" Type C
3001 - 5000 4.02 (3.52) 4" Type B
8" GABC
- 5000 Submit data to Del!JOT for
Pavement design

DelDOT Development Coordination Manual

5/18/2015
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Coordinated with DCA to revise Type C lift
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Chapter 5

» Pavement Sections

> Lane Widening/Restoration Detail

> Full travel lane mill and overlay when encroachment of 1’ or
more onto a travel lane

& ROADWAY
PROPOSED | PROPOSED .
TRAVEL LANE SHOULDER

EXISTING
TRAVEL LANE |

EXISTING
TRAVEL LANE

ROTOMILL TO "X"
BELOW_FINISH GRADE
AND REPLACE WITH
P
|

JOINT TO BE SEALED
WITH HOT CRACK SEALER

“C" ASPHALT PAVEMENT

|
1
[
\
\
\
i
i

EXISTING EDGE
OF PAVEMENT

Figure 5.6.4-b

FULL DEPTH
SAWCUT

X= DEPTH OF TYPE "C" ASPHALT PAVEMENT

DelDOT Development Coordination Manual 5/18/2015 56

This change was made to be consistent with the Utility Design manual.

I’'m sure you’ve all driven and seen where the longitudinal joint is deteriorated at entrances
where widening occurred because the joint falls in the wheelpath. This change will help to
seal the joint and stop water intrusion which in conjunction with the vehicles driving across
it, really begins to damage the pavement and require maintenance in a short amount of
time in many cases.
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Chapter 5

» Drainage Design
- New 900 Series specifications for typical sections
- Safety grates requirements
- Modified drainage structures require review and shop
drawings

Section 5.7

_5"{\\\\}5 e = DelDOT Development Coordination Manual
f\\\ ALY e

5/18/2015
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The 900 pay items are still not available on DelDOT’s website!
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Chapter 5

» Drainage Design
> Pipe Cover

ST P [

b 1
3] AGGREGATE ?ASE COURSE —%%

1}
SUB?ASE

RIGID PIPE
CLASS li/Iv

RIGID PIPE
CLASS /v

X X
FLEXIBLE PIPE

FLEXIBLE PIPE

X - FOR INTERIOR PIPE DIA.,S < 48" IN. FOR 48 IN.< S < 60 IN., MIN. COVER = 24 IN.
X X - MINMUM 3" BELOW RIGID PAVEMENT

DelDOT Development Coordination Manual 5/18/2015 58

Discuss Hmin requirements based on pipe material type, pavement material and pipe size
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Chapter 5

» Drainage Design
> Pipe Cover

DelDOT Development Coordination Manual 5/18/2015 59

Discuss when Hmin is met but pipe is located in asphalt on thick full depth asphalt
pavement sections, it is permitted.
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Chapter 5

» Drainage Design
> Pipe Easements

WIDTH
DRAINAGE EASEMENT

5

20°
DRAINAGE EASEMENT
Ly
T } L w
| WIDTH
H

STORM SEWER o DRAINAGE EASEMENT
5
10 YEAR WATER
—— SURFACE ELEVATION

OPEN DRAINAGE FACILITIES

UNDERGROUND DRAINAGE FACILITIES

DelDOT Development Coordination Manual 5/18/2015 80

Discuss 20’ easement on closed drainage, 10’ on each side of the pipe. Open drainage

requires 10’ from top of swale on one side for access and 5’ from top of swale on the other
side side



Chapter 5

» Stormwater Management

> June 30t deadline to review and approve BMPS for
compliance under old DSSR regulations

> Pre-application meeting - DelDOT will attend as needed for
larger projects or projects with known drainage issues

- Letter of No Objection to State ROW email or letter will be sent
to applicant once
- DelDQOT and Regulatory Agency are in concurrence
- No increase in discharge to State ROW occurs

- Separate SWM report required with GIS shape file for BPM’s
treating DelDOT runoff

Section 5.8

A\\\\\'*T N e DelDOT Development Coordination Manual 5/18/2015
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Start

‘ Signal equipment impacts and for improvements identified.
Chapter 5 :

{ Engineer submits construction plans for review.

» Signal Design

- Design may be o

prepares and distributes signal

performed by Traffic it

15 the geometric design acceptablo 7

External
. in-House ecessan’ Design
Section, Consultant or s | —
Developer’s Engineer  |wbormsee ot s

B Ap prove d Si gn a| EEEE ;Yi.:,:',:.zf:i!;’:f”"”“’ %Ei{f:ﬁ .
Justification Study I I
. signal pian. Red light camera vendor Engineer revises plan to
requi red Sotigsvea R ol sty
oty
> Provide sufficient time o o | o ,
for design, approval e —
and bid of DelDOT’s to e
on-call electric L e

contractor
Figure 5.13-a /.ﬂ/—l—\mm

DelDOT Development Coordination Manual 5/18/2015 62

This flow chart helps to walk you through the steps to complete the design or a signal
including red light camera and if designed by the Traffic Section, Consultant or the
Developer’s engineer.

Whether its’ recommended by a TIS or not, the Traffic Section requires a signal justification
study to be done.

| just learned last week that geotech analysis is required for signal pole foundations and
shall be performed by DelDOT’s on-call drilling contractor so once again, determine the
pole locations and get this request in asap.
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Chapter 5

» Utility Design

- Keys to Success
- Place design ticket with Miss Utility of DE (800-282-8555)
- Obtain as-built plans from utility companies
- Perform Subsurface Utility Engineering (SUE)
- Coordinate with utility companies about conflicts/relocations
- Perform test holes during design!
- Identify ROW/PE needs early in design

- Utility relocation plans required for review

Section 5.14

_5"{\\\\} \ W . DelDOT Development Coordination Manual 5/18/2015
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Chapter 5

» Lighting Design
- Lighting may be required for an entrance or O.l.
> Roundabouts require lighting
> Keys to Success
+ Design will be performed in accordance with DelDOT Lighting
Design Guidelines
- DelDOT Traffic Section will perform lighting design and electrical
analysis
- Provide electronic files to DelDOT once geometric, drainage, SWM,
and utility designs are developed
+ Provide sufficient time for design, approval and bid of DelDOT’s
on-call electric contractor
- Developer shall contribute towards lighting design and
construction costs

DelDOT Development Coordination Manual 5/18/2015
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Chapter 5

» Questions?

DelDOT Development Coordination Manual
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