Disclaimer: This website and documents are provided for use by persons outside of the Kansas Department
of Transportation as information only. The Kansas Department of Transportation, the State of Kansas, nor
its officers or employees, by making this website and documents available for use by persons outside of
KDOT, does not undertake any duties or responsibilities of any such person or entity who chooses to use this
website and documents. This website and documents should not be substituted for the exercise of a person’s
own professional judgment nor the determination by contractors of the appropriate manner and method of
construction on projects under their control. It is the user’s obligation to make sure that he/she uses the
appropriate practices. Any person using this website and documents agrees that KDOT will not be liable for
any commercial loss; inconvenience; loss of use, time, data, goodwill, revenues, profits, or savings; or any
other special, incidental, indirect, or consequential damages in any way related to or arising from use of this
website and documents.
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6.4 Curb and Pavement Design

Summary of Current Practices

In order to review current design practices related to curb and pavement design on roundabout

projects in Kansas, five projects were reviewed

of Overland Park. These projects are as follows:

based on plans provided by KDOT and the City

1-135 at Broadway and Main Streets, Newton S
A
The two roundabouts in Newton are located at Q{?
adjacent interchanges on I-135.  One-way YAl
ramps on each side of the highway form four 3
legs of the roundabouts with the cross street
forming the other two. Both roundabouts Eh I3 -
. .. AN IN
experience significant truck traffic. ~ The I L % &‘%\?ﬁﬂ% ]
. . . X2 8 I g
elliptical roundabouts are approximately 230 ft S L sl G
74 = “‘a
(70 m) east/west and 164 ft (50 m) north/south W/ e R
. . o W
in diameter. All approach lanes and the
circulatory roadway are single lane. The e S gy » x,
circulatory roadway is 16.4 ft (5.0 m) wide | & a . A '}g
. % ) N
plus a 10 ft (3.0 m) truck apron. Pavement is | & S 'g%% £
. IS \b':‘ & e DAY
concrete, with KDOT Type I curbs on the P B e &
. . . . '3 ad N\
outside and inside edges of the circulatory b w‘—{:
.. . . A m 26.3 X
roadway. An additional curb is provided . s n
inside the truck apron. Type I curbs are also
used around the splitter islands.
Westbound
.5 m Roundabout &
Sidewalk
_\ 48.35
600 .. Varies 2 750 2750 I 3 000 ¥ Vories |
Slope 4.0% |~ Slope 1.6% TSIope 1.6% Slope 1.6% Slope 42
Curb &~ 750 | 1750 230_1 1200 600
Expansion Gutter Curb & Gutter ‘
I N oA [N /_m Bar' Troa 1 \ ATS 2
@ Sidewalk | Expansion t = FE_ A
1100 mmiAE) Joint L?‘ie Bars J ! See Detail | this sheet M !
Expansion Joink 100_mm_Cement Treated B rpabeddil
160 mm_Cone. Pavt 50 or Biluminous TFreared Base .
{AEXPlainiTerra Cotta)@® (BH-2XPG 52-28)
150 mm_Lime Treated Subgrade
280_mm_Conc. Pavt. tUniform) AEN Plain)
100_mm_Cement Treated Base (Terra Cotta) @@
or Bituminous Treated Base
(Bu-2KPG 52-28) 150 mm_Lime Treoted Subgrade
280 mm Conc. Pavt.
(UniformXAEXNRDS) 450 mm Compaction
(Type AAJMR-Q)
Design by: Burns and McDonnell, 2000.
x| Kitieison & Associates, inc. AN Sy STEMS
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K-68 & Old Kansas City Road, Miami County

This roundabout is elliptical with five legs and is located
in a primarily rural area. The diameter of the
roundabout is between 151 ft (46 m) and 190 ft (58 m).
All approach lanes are single lane, as is the circulatory
roadway. The circulatory roadway is 18.7 ft (5.7 m)
wide with a 10 ft (3.0-m) truck apron. Pavement is 9.5
in (240 mm) concrete, with a KDOT Type I curb on the
outside edge and a Type III curb around the inner circle
and the splitter islands.

Varies /i 25 709 to 29 637 € e
lories from
2 N N
5 700 Varies from 19 484 to ZJ,\4‘H Vogies
6001 750 4 000 i 1 700|525 3 000 See Central Island
Ty
ncrete Paveman ‘,‘mnil -62211&1 ..__(.._m_ ypica on <
240mm, N.R.O.J. 2% ‘
_ 4.0% — Slope 2.00% I Y i
*1:6 ope |
’ ez S—=: —
3 1
f 4
______ L e s — Concrete Pavement* ¥ * Concrete Pg
Slope 2.00% 240mm
100mm Cement
Treated Base
150mm_Lime Treated mm_Com
Subgrode ype AA) (MK

Exrension of pavement subgrade
TYPICAL SECTION

COMBINED CURB & GUTTER - TYPE [(750 mm WIDTH)

Note: Use Class "A* Concrete (AE) throughout.

R - .
g moo! Finish Smooth Finish
g (Stes trowsl) | S (Stesl trowel)
525 225 | R oo 225
e O et
5|y Bivs 40| 85400
8 8 @l ]| 8
S ST o,
g B}: N R
Long. const. /o«‘nr\\\ s N\
3 . N
_____ 5, Al !
L

E xtension of pavement subgrade

TYPICAL SECTION

All exposed edges shall be finished with an edging tool.
Place a 25 mm premoulded Expansion Joint Filler (nonextruding, Type

B) at g spacing not to exceed 75 m.

23
/1’5 ‘-_4 //5

- . [
Ground 1€ ™ |71 7475 ongitudinal bar -
E. " ] 8 L] 4 \ el
o~ g
Q ' |Road surface L o
m D . e . < < m
N Q = N

SECTION

ELEVATION

PROTECTION CURB 200 mm

Design by: Professional Engineering Consultants, P.A., 2001.

COMBINED CURB & GUTTER - TYPE @I (525 mm WIDTH)

R i A S e R
RITteison & Associates, Inc.
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Harvard Road and Monterey Way, Lawrence

Harvard Road and Monterey Way form a “tee”
intersection of two local collector streets in a
residential area. The diameter of the roundabout is
85.3 ft (26 m). All approach lanes are single lane,
as is the circulatory roadway. The circulatory
roadway is 16 ft (4.9 m) wide with an 8.2 ft (2.5
m) truck apron. Contradictory information is
provided in the plans about the type of curb and
gutter utilized. The pavement in the roundabout is
asphalt, with an 11 in (280 mm) base and 2-in (50
mm) surface course.

1501 12 m &0 49 m 1 205 m 50 m l
li’
g
&
ib
Tipe | Curb_& Gutter s
-
‘ 225 3
JL 1223 Ié
Yaricy. 1 ‘
Nype jt Curb Typa ll Curb & Gutter
| & Gutter 150 mm Tyow Ad (WR-5)
S0mm Cormpoction
Bituminous Surface
Courae (GM-2) — 60mm Pawving Brick
— 28C mm — Concrate Povarmnent (280 mm )J(AE X Ploin)

Gituminous Bose Course
(EM—2C)

Design by: E.B.H. & Associates, 1998.

Ridgeview Road and Loula Street, Olathe

The Ridgeview Road and Loula Street roundabout has
a circular shape with a 100 ft (30 m) inscribed circle
diameter. All approach lanes are single lane, as is the
circulatory roadway. The circulatory roadway is 16 ft
(4.85 m) wide with a 9.5 ft (2.9 m) truck apron. The
design utilizes Type “B” concrete curb and gutter
along the outside edge of the approaches and along the
outside of the circulatory roadway. Type “B Dry
Curb” and gutter are used along edge of the splitter
islands, with Type “A-Dry” curb and gutter along the
inside edge of the circulatory roadway. The pavement
for this roundabout is a 2 in (50 mm) asphalt surface
with a 10.25 in (260 mm) asphalt base.

B .

M Kiiieison & Associaties, inc.
\\ Transportation Planning/Traffic Engineering
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R/W RAW
\ «
J |
300 | __1.5m Varies Vories . Varies 15 m _, ] 3oc
- gy ‘ Sidewalk 34 mto 54 m [ 34 mtos540m Sidewalk | |
TSN 500 Ceco | | 4 (MO e
| - | cut V2 o—gectio
| | QU =555
| [ W Gee
R, - g,
£ - 3
i Sed C/‘O¢(/WOX‘)

S SEcE =
| L_50 mm Asphalt Surfoce (BM-2) TS
L 260 mm Asphoit Bese (BM—-28)
L_____Fly Ash Modified Subgrade (300 mm)
(95% of Standard Maximum Density)

N

e\
Compacied Embankment and™

Type "B" Concrete Curb and Gutter |

|

]

|
Sackfill. (95% of Stondord Median Asphalt Bose (BM—28)- ||
Maximurmi Density) Red Colored Concrete Brick Pavers — {
100 mm Median Concrete Rase —

o

Type "B Ory Curd” and Gutter (Tuo)

TYPICAL SECTION AT SPLITTER ISLAND

(Not to Scoie;

. o ¢ Roundabout
230 m R ol »
; i —

P =l !

S0 oo 650 i

3 { [ i H

HE P

[ y i

; | i

b ¢ ! 2%

| i 2% ! } :

ﬁ\\ »
~ N i —Type "C" 4
S ! Stamped Coi
it Surfoce {3M-2) S A=Dry" Curb ond {Typ.)

Bose {BM-23}

LOULA AND RIDGEVIEW SECTION — ROUNDABOUT

{Not ic Scoie: _'"

Design by: Olsson Associates, 2002

0%

23rd Street and Severance Street, Hutchinson

Twenty Third Street and Severance Street are
both minor arterial streets. Severance Street
has a large drainage channel that runs between
the north and southbound lanes, resulting in a
median that is approximately 55.8 ft (17 m)
wide. The roundabout is elliptical, with a
diameter of approximately 145 ft (44 m) east- FEREEE g
west and 125 ft (38 m) north-south. All [ “=5G 0N
approaches are single lane, as is the circulatory
roadway. The circulatory roadway is approxi-
mately 23 ft (7 m) in width. A truck apron is
provided, varying in width from about 6.5 ft (2 m) to about 16.4 ft (5 m). The outside curb
around the roundabout is a KDOT Type I; the inside curb is a KDOT Type III. The curb around
the splitter island is a 9-in (230-mm) wide KDOT protection curb, modified to 6 in (150 mm) in
height. The pavement in the roundabout is asphalt, with a 9-in (225-mm) base and 1-in (25-mm)
surface course.

s N :

Wove Sta. 10+000.000
hae Stoet Sto. 5+000.000
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s ¢
See Miscelianeous Detalls Sh.No. 24
Xt ! Wal, Whit
66 Mlscellaneous Detalls Sh.No. 24
Combl, r \
ype /11) (AE)
* Varles
1525 2 000 | Varles \ Ses Paving Plan _| 9715~
See Paving Plan \ a | Ya_ a Al a N
885 505 657! 850,674 |674,850
£ Pavement 230 e &l ‘Jl“ ; +
Grade as shown on plans Protection Curb |
25mm_Bltuminous Surface (AE) (200mm)
Course (BM-IT) 60mm Brlck
505 Paver Surface
Comblned Curd & Gutter 300 750 225mm_Bltuminous 22
Type 1) (AE) ‘ Base Course (BM-2C) jpp 300 84 o ‘,
| x ‘ l lm Q@ [ —
1607 —= 4005~ | \ 4 ‘ N
— ‘ L T2 ‘ a
‘ l’ ————— i S 10 N <
150mm _Select Soil 7 f 5 j \ — —_—
50
100mm_Cone. Sidewalk (AE) 50 J | = o R
B At
450mm 450m,
5 BTy /
W rid R&/nforcemenr/', 450mm Select Soil | Select Sc
** 150mm_Combined Materlal (for Base) Sefect Solt Compaction of Earttwe
(AB-3) 13mm Expanslon 13mm_Expansion (Type 8) (MR-90)
* % Compgctlon of Earthwork| | Joint Materlal Subsldlary Jolnt Materiol Subsidlary
(Type AA) (MR-5)
/SOm% Foundatlon Treatment %ﬁ%
Tyoe AN (MRS ubsidlary [N /[ ] 160mm_PLLP.
(AE) (Plaln)
** 205mm Comblred

Design by: Professional Engineering Consultants, P.A., 2000.

110th Street and Lamar Avenue, Overland Park

Lamar Avenue is a collector street, while 110th Street
serves an adjacent business park and the Overland Park
convention center. All approaches are two lanes, with a
two lane circulatory roadway. The roundabout is 197 ft
(60 m) in diameter with a 36-ft (11-m) circulating
roadway. The roundabout was designed to be constructed
as either 9.5-in (240-mm) concrete pavement or asphalt
with an 8-in (205-mm) base course and a 2-in (50-mm)
surface course. Ultimately the roundabout was
constructed as concrete. The inner and outer curbs
around the roundabout as well as around the splitter

Materlal (AB-3)

islands are Overland Park Type B curbs. The Type B
curb has a curb height of 5.5 in (140 mm).
R/W !
3.30 m 10.82 m 19.36 m |
|
SEE EDGE UNDERDRAIN
300 mm_| | 1.5 m DETAIL SHEET 2 !
() (e THICKENED EDGE |
1 200 Sidewalk SEE DETAIL SHEET 44 For Center Island L«
Rounding 600 mm Type Paver See Sheets 28
[~ 5 Curb & 600 mm Type |
‘ *Gutter (Wet) — ] "5 Curt & :
3 (Min.) Yy *\/arv'es (1-3.0%) Gutter (Wet) I
1 DR TR PR LA VR R (S g
Type B(MR—90) Compdction’
200 mm Fly Ash Treated Base
120 mm A te Base C 0.P. Specid,
mm Aggregate Base Course ( pecial) =150 mm Foundation Treatment

Original Ground Line

Original
Ground Line

Kitteison & Associates, inc.
[Traffic

[ % 4l

I\
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R=5 Surface
Course

;‘)?=5 240 mm P.C.C.

Deformed Tie Bars
Construction Joint
(Sheet 44)
5

360

300

v

Filter Fabric\

/

Course

Intermediate

. 120 mm Aggregate
150 450 150 Base Course
(0.P. Special)
120 mm Aggregate Base o, ’
Course (OP Special) Type "B” Modified Curb with Concrete Pavement
Type "B” Curb with O.P. Special Base Course O0.P. Special Base Course
See Sheet 3 for Edge Drain Details
R=5 R=5. 175
175 Proposed Plan Grade 150
150
(=]
sl N\ R=5 g ’A’:*;?\\ R=50 R=5- &
«s, ;_,0 ,9_ g 'ﬂ R=>5 .<. i 2.6% _ -
N 4 : 8
00, - DD"‘.UO B 'MQJ A LHEER:
B - ‘Z"—rv - = i .
25 #13 Bar
{50
600 50|
no» Standard Type "C” Curb*
Standard Type "B” Curb Type "B — Dry” Curb b2

NOTE: in transitions, water shall flow from
the gutter of Type "B” curb to the lip of
Type “B—Dry” curb at 0.5% min. slope.

Design by: Olsson Associates, 2001.

Discussion
Curb Types

Generally, the curb and gutter type around the outside edges of all of the roundabouts are a
KDOT Type I or similar. This type has a curb height of 6 in (150 mm). Around the central
island the majority of the designs either used the Type I or Type III curb and gutter. The Type
III is similar to Type I, but is 1.75 ft (525 mm) wide, as opposed to 2.5 ft (750 mm). Generally,
this was a “dry” type curb, with the exception of the Overland Park roundabout, where a “wet”
type curb was used to capture runoff from the central island. Heights of these curbs varied from
4 to 6 in (100 to 150 mm). Around the splitter islands, the KDOT Type III or Protection curb
were utilized which generally have a curb height of 6 to 8 in (150 to 200 mm). In those cases
where a curb was provided on the inside of the truck apron, generally an 8-in (200-mm)
protection curb was utilized.

It 1s generally recommended that a 6-in (150-mm) high curb be used around the outside of the
roundabout, the central island and the splitter islands, as one of the important elements of these
features is to force deflection in vehicles traveling through the roundabout. If the curb is
considered to be mountable by drivers, this effect is lessened. The barrier curb on the approach
and in the splitter island also provides better protection for the pedestrian. However, most
roundabouts must also be designed to accommodate large trucks. In this case, it is recommended
that a 3-in (75-mm) curb height be used, as necessary, on the splitter islands, truck apron, or
central islands. On occasion, trucks may also need to mount the outside curb; curb height will
also need to be a consideration in these cases. Cross slopes on the circulating roadway are
recommended to be 2 percent. On the truck apron, it is recommended that the cross slope be 1 to
2 percent to help prevent load shifting in trucks.

i‘ﬂ Kitteison & Associates, inc. T2an ISYSTE'\ 1S
h Transportation Planning/Traffic Engineering CO?PO/?AT/ON //¢=—:
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Exhibit 6-23 illustrates the recommended typical sections through the roundabout and the

approach lanes.

Exhibit 6-23
Circulatory Roadway and Approach Typical Sections
¢
CIRCULATING ROADWAY TRUCK APRON CENTRAL ISLAND '
I
. (230 mm} I
30°(750 mm) 21 (525 mm) |
2% —!
. 1 X-2%
6°(/150 mm) ~ 7075 ok — :
M.
P / - i
i_ ,' ] 1Y 1 i
J KDOT PROTECTIGN CURB I
COMBINED CURB & GUTTER CONCRETE BASE WITH BRICK '
KDOT TYPE | CONCRETE OR PAVER OR OTHER SURFACE
BITUMINOUS PAVEMENT
I3 mm EXPANSION
COMBINED CURB & GUTTER
KDOT TYPE III (SPECIAL) JOINT MATERIAL
TYPICAL SECTION - ROUNDABOUT CIRCULATING ROADWAY
€
! 9"fo 21"
SPUTTER!/SLAND (230 mm to
! 610 8% DE5 mm) 30° (750 mm

(150 mm to
200mm}

—1

—

— 1

1

i

!

| I
i A $\£ 6" (150 mm)

i L____\J / I

i 7

!

|

COMBINED CURB & GUTTER—/

KDOT TYPE I
X6 INCH (150 mm) FOR TYPE III
CURB & GUTTER. 8 INCH (200 COMBINED CURB & CUTTER
mm) FOR PROTECTION CURB
KDOT TYPE III OR
USE TYPE III CURB & GUTTER KOO e L O - es
WITH 3 INCH (75 mm) CURB ION CU

HEIGHT IF SPLITTER ISLAND
NEEDS TO BE MOUNTED.

TYPICAL SECTION - ROUNDABOUT APPROACH

Pavement Type

Both asphalt and concrete pavements were used in the roundabouts reviewed. This is unusual
nationally and internationally, where the vast majority of roundabouts are constructed using
asphalt. The decision whether to utilize asphalt or concrete will depend on local preferences and
the pavement type of the approach roadways. Concrete generally has a longer design life and
holds up better under truck traffic. However, national experience has been that rutting has not
been a problem with well-constructed asphalt pavement. Constructability is also a consideration
in choosing pavement type. Generally, if the roundabout is to be constructed under traftfic,

B et o Accmniatac lnn
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asphalt pavement will need to be used. For the truck apron, all of the projects utilized concrete
pavement, generally 11 in (280 mm) in depth, or concrete pavement with a brick paver surface.
Other options for the truck apron would include using large (4 in [100 mm]) river rocks
embedded in concrete that can be traversed by trucks but are uncomfortable for smaller vehicles
or pedestrians. A geogrid type material can also be used to provide a more landscaped type
appearance but hold up to occasional encroachment by large trucks. The material used for the
truck apron should be selected so as to not look like the sidewalk. This will help to keep
pedestrians off the truck apron and central island. If the truck apron is constructed under traffic,
high early strength concrete should be used to minimize the amount of down time for the
intersection.

If concrete pavement is used, joint patterns should be concentric and radial to the circulating
roadway within the roundabout. Ideally the joints should not conflict with pavement markings
within the roundabout, although concrete panel sizes may control this. On multilane
roundabouts, circumferential joints within the circulating roadway should follow the lane edges.
Jointing and dowel details should generally utilize KDOT standards RD651 and RD682.
Additional information and publications regarding jointing is available from the American
Concrete Paving Association (www.pavement.com). Examples of jointing plans are shown
below in Exhibit 6-24.

Exhibit 6-24
Example Jointing Plans

/
/

{

gf

i
423 |4.08 I

LEGEND

Longitudinal Joint

—— —  Contraction / Transverse Joint
77777777 Expansion Joint

I o oy

Joint Spacing = 1.0m — 4.8m
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Cracking has been found to be a problem in some roundabouts, particularly around the outside of
the circulating roadway in the vicinity of the outside curbs and splitter islands, so special care
needs to be taken to provide the necessary relief. In the top example above, the City of Overland
Park, based on their research of existing roundabouts, isolated the circulating roadway with an
expansion joint and constructed special monolithic sections in key areas.
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