REVISED ON 8/00

Select Material or
Stabilized Subgrade
Material

Subgrade

S
1200

No.8 or No.57 Aggregate —*

uD-1

Povement

150 mm pipe §*__.. a4

50 T
Variable Tl 450 |

(Edge of Paved Shoulder)

PAVED SHOULDER SECTION

~——No.8 or No.57 Aggregote
N Subgrade N 8‘
\ NS o
\ N .
N * Select Materiol or Stabilized |,~, 150 mm pipe
\\ Subgrade Material \\j\\ 4
Outlet Pipe 47 min. Grade \ )ﬂ}f Outlet Pipe 4% min. Grade
o 450
n

CURB AND GUTTER SECTION

Subbase Material

Subgrade

* Select Materiol or Stabilized
Subgrade Material

AL — 150 mm pipe

N/ —No.8 or No.57 Aggregote \

Outlet Pipe 47, min. Grade

WITHOUT PAVED SHOULDER

LONGITUDINAL

PERFORATED PIPE

Type of Pipe

Crushing Strength

*WATA 150 mm Nom. Dia.
Corrugated Aluminum 12.20
Smooth Wall PVC 3.90
Corrugated PE AASHTO M-252

NON-PERFORATED OUTLET PIPE

Crushing Strength

Type of Pipe

P P * 1] 150 mm Nom. Dia.
Corrugated Aluminum | 12.20
Smooth Wall PVC 3.90

Smooth Wall PE

480 kPa ¥ ¥

* Wall Thickness (min) - mm
*%% Tested according to ASTM D-4212 at 57 deflection.

| Pay Limits for Outlet Pipe |

| Xrench ?ilh— |
Up to radius, pipe ggregate . .
is Perforated I ilithecn’-fL?gltuesd' pee
< | ]
F i
| I
Non Perforated pipe
760 mm R
Y - Connector
To EW-12
OUTLET PIPE

Notes:

Qutlet pipes are to be installed on 4% min. grade to underdroin pipe as noted on plans.

The normal location of underdrain pipe is to be 1200 mm below the neor edge of pavement
as shown following the roadway slope or 0.001 m/m min.

Where the bottom of select material is greater thon 1200 mm below the pavement, the
underdrain pipe is to be coincident with the bottom of select material, and the trench depth
ond backfill quanitity increased accordingly.

When use with staobilized open-graded drainage layer, the bottom of the curb and gutter shallbe
constructed parallel to the slope of subbose courses out to the depth of the pavement.

SPECIFICATION
REFERENCE

240
501
701

STANDARD GROUNDWATER UNDERDRAIN

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 198 01
ON THS SHEET ARE IN' MILLIMETERS :




REVISED ON 8/00
ub-2
A LONGITUDINAL PERFORATED PIPE

ushing Strength
150 mm Nom. Dia.

Cri
Type of Pipe 3
W.T.

Corrugated Aluminum [12.20
Smooth Wall PVC 3.90
Corrugated PE AASHTO M-252

w
(Raised portion of median)

Geotextile Drainage Fabric
(Overlop 300 mm at seams)

[_ ~ NON-PERFORATED OQUTLET PIPE
Width - W - 300 mm
Crushing Strength
f — Var. Slope / Type of Pipe - ushing [*] :
N Ny e IR I ARV ARV Ww.T.| 150 mm Nom. Dia.
o MRS Corrugated Aluminum [12.20
Q NN O o
Elevation of bottom of \j \i\\j J \& e Smooth Wall PVC 3.90
f9gregote Material to con- RAVIS B No-8 or No.57 Aggregate Smooth Wall PE 480 kPo ***
orm to bottom of cur AN N
elevation. : < 4 Min. 1:25 or same as super
. P N in P
(Typical.) __Outlet Pipe  f~7 = when 1:25 is exceeded
7 mi 300 450 Q * Wall Thickness (min) - mm
47 min. Grade o *%% Tested according to ASTM D-4212 ot 57 deflection.
150 mm pipe Underdrain to be placed on
low side of superelevated median

Note:

Outlet pipes ore to be installed on 47 min. grade to underdrain pipe
ond located at a moximum of 150 m opart.

WITHOUT SUBBASE MATERIAL

W
(Raised portion of median)

Geotextile Droinoge Fabric
(Overlap 300 mm at seams)

F%W;,ﬁgﬂ

o
s}
Var. Slope / Subbase

[<)
e
Subbase )
Material R AN 7 Z " \] Material
A AN
Elevation of bottom of NN .\O
Aggregate Material to con- AT D > No.8 or No.57 Aggregate
form to bottom of curb AN NN R
elevation. . <z 4 Min. 1:25 or some os super
. let Pipe N N R p
(Typical.) Outiet Pip Z when 1:25 is exceeded
47 min. Grade 300 450 3
150 mm pipe Underdrain to be ploced on

low side of superelevated median

WITH SUBBASE MATERIAL

SPECIFICATION

STANDARD UNDERDRAIN FOR USE REFERENCE
WITH RAISED GRASS MEDIAN STRIPS 240

| VIRGINIA DEPARTMENT OF TRANSPORTATION 701

108.02 | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
: ON"THIS SHEET ARE IN'MILLIMETERS




REVISED ON 8/00

uD-3
- Sidewalk % This portion to be deleted when
W -+ 600 sidewalk is adjacent to curb
| or curb and gutter with no
buffer strip.
w L *
Slope 1:50 —= ‘ Roadway
|\\\\\\\\\\/\/\/\/\/\ Slope”1:25.7,] 100 8 sl
gl Slope 1:25 N T
=] /( D )t, O‘uin.let F’ip(e3 +
No. 8 or No. 57 Aggregcie/ Z NA # min. Grade e
150 mm pipe 450 . L . L
Sidewalk underdrain is to be used when the sidewalk longitudinal
Geotextile drainage fabric gradient is 3% or more ond when the underlying soil has 15 7
(Lap 150 mm under pavement edge) or more passing the No. 200 sieve and has a Pl of 13 or less.
Sidewalk underdrains should be tied into the storm sewer system
at points about a city block apart. Underdrain runs must not
exceed 300 m in length without discharging into the storm drain
system or into an open drain.
Within the limits of a Commercial Entrance Non-Perforated Pipe
shallbe utilized in lieu of Perforated Pipe.
LONGITUDINAL PERFORATED PIPE
Crushing Strength
Type of Pipe * using 9 -
W.T.| 150 mm Nom. Dia. o X I
N Trench with
Corrugated Aluminum [12.20 Commercial Entronce . Aggregate
Smooth Wall PVC 3.90 Begfo:ﬂoted . £ sidewalk
Corrugated PE %% AASHTO M-252 neerdrain Fipe Trench with unpaved space

Aggregote

NON-PERFORATED QUTLET PIPE FOR USE UNDER
COMMERCIAL ENTRANCES AND FOR OQUTLETS

" Mainline roadway
. Crushing Strength
Type of Pipe F -
W.T.|150 mm_Nom. Dio. Underdrain between the limits of Commercial Perforated _
Corrugated Aluminum [12.20 =— Entrance curb returns willbe non-perforated —= Underdrain Pipe
pipe.
Smooth Wall PVC 3.90
Smooth Wall PE 480 kPo * %%

* Woll Thickness (min) - mm
*%% Tested according to ASTM D-4212 at 57 deflection.

SPECIFICATION
REFERENCE
STANDARD SIDEWALK UNDERDRAIN
501 VIRGINIA DEPARTMENT OF TRANSPORTATION
701 | UNLESS_DTHERWISE NOTED, ALL DIMENSIONS | 198 03
ON THIS SHEET ARE IN'MILLIMETERS




REVISED ON 8/00

CD-1
COMBINATION UNDERDRAIN CD-1 AT LOWER END OF CUTS

GRADE Vs Pavement

| — mgsggfgde
CENTER LINE SECTION

(With type 1 select material)

Unless specifically indicated
combination underdrain will
not be located at this point
when both subbase and
subgrade are stabilized.

TRENCH PLACEMENT

—=—— Pavement Surface & Base

© —=—— Subbase

Select Material Type [or Il

No. 8 or No. 57 Aggregate

Geotextile Drainage Fabric

—=—— Pavement Surface & Bose

—=—— Subbase or Cement Stabilized Subbase

No. 8 or No. 57 Aggregate
Geotextile Drainage Fabric

NON-PERFORATED OUTLET PIPE
Crushing Strength

Type of Pipe
P ® *W.T. 100 mm Nom. Dia. I;W_TJSO mm  Nom. Dia.

Corrugated Aluminum 12.20]
Smooth Wall PVC 2.62 3.90
Smooth Wall PE 480 kPa **%

480 kPg ***

* Wall Thickness (min) - mm
*%% Tested according to ASTM D-4212 at 57 deflection.

EDGE OF PAVEMENT

TOP OF CuT
DITCH LINE ///
SHOULDER LINE
EDGE OF PAVEMENT /
,77 /
7/
/:/ 45 /
A2 N /
AN \)45° /

SHOULDER LINE

DITCH LINE
TOP _OF C

—=—— Select Material Type I or Subgrade (Cement or Lime Stabilized)

3 TOE OF FILL

General Notes

Trench shall be filled with aggregote and
throughly hand tomped to insure com-
pactness.

Pipe shall begin ot the edge of pavement
and shall be placed on a grade parallel
to the shoulder slope (47 min. grade).

On curb ond gutter sections, where it is
impossible to otherwise provide outlets for
underdrains, they are to be located so as
to drain into drop inlets or monholes.

If it is necessary for the pipe to outfall
into a cut ditch, the ditch is to be deep-
ened if and os directed by the Engineer.

On superelevated sections, trench is to be
under entire pavement area with pipe on
low side only.

STANDARD COMBINATION UNDERDRAIN

(AT LOWER END OF CUTS)

108-04 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN'MILLIMETERS

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

232
501
701




REVISED ON 8/00

CD- 2

COMBINATION UNDERDRAIN CD-2 ON FILLS 0\>Q“

5
TOP OF CUAGE

Pavement

EDGE OF PAVEMENT

utb TOE OF FILL
gubgrsoede DITCH-T M SHOULDER LINE
COMBINATION UNDERDRAINY ¥ LINE ‘ :J" EDGE OF PAVEMENT I
= -
CENTER LINE SECTION \ T~ \
(With type 1select material) 1 &
|
|

SHOULDER LINE

TRENCH PLACEMENT w

—=—— Pavement Surface & Base /
00 0000 o000 0000 0 OO —— Subbose PLAN VIEW SHOWING PLACEMENT OF
52 g < g 2 6%08 Select Material Type I or Il CD-2 UNDERDRAIN

No. 8 or No. 57 Aggreqgate
Geotextile Drainage Fabric

General Notes

Trench shall be filled with aggregate and

throughly hand tomped to insure com-

—=—— Pavement Surface & Base pactness.

—=—— Subbase or Cement Stabilized Subbase Pipe shall begin at the edge of pavement
. . . and shall be placed on a grade parallel

—=—— Select Material Type I or Subgrade (Cement or Lime Stabilized) to the shoulder slope (47 min. grade).

No. 8 or No. 57 Aggregate On curb and gutter sections, where it is

Geotextile Drainage Foabric impossible to otherwise provide outlets for
underdrains, they are to be located so as
to drain into drop inlets or manholes.

If it is necessary for the pipe to outfall
into a cut ditch, the ditch is to be deep-

PLACEMENT OF CD-2 UNDERDRAIN AT ened if and as directed by the Engineer.
BRIDGE APPROACH SLABS On superelevated sections, trench is to be

CD-2

under entire pavement oreo with pipe on
low side only.

Subbose NON-PERFORATED OUTLET PIPE

Crushing Strength

T f Pi
ype o Fipe *W,T. 100 mm Nom. Dio. I;wlTJSD mm_ Nom. Dia.

cp-2 19500 mm Corrugated Aluminum 2.20|
Smooth Wall PVC 2.62 3.90

Aggregote Bose Mat'l., Type | Smooth Wall PE 480 kPo *** 480 kPo ***
size No. 21B (150 mm min depth

* Wall Thickness (min) - mm
*%% Tested according to ASTM D-4212 ot 5% deflection.

SPECIFICATION
REFERENCE

232
501
701

STANDARD COMBINATION UNDERDRAIN
ON FILLS AT SAGS AND BRIDGE APPROACHES

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS 108.05
ON THIS SHEET ARE IN MILLIMETERS .




REVISED ON 8/00

Outlet pipes are to be installed on 47 min.grode to underdrain pipe
ond located every 100 m maximum for 100 mm diameter pipe or 150 m
maximum  for 150y mm diometer pipe or as noted on plons.

Subbase moterial shallhave o maximum of 87 materiolby weight
finer than sieve No. 200.

Within the limits of a Commercial Entrance Non-Perforated
Pipe shallbe utilized in lieu of Perforated Pipe.

Perforated
Underdrain Pipe

a ur
Gutter

4
Y

Commercial Entronce

Trench with
Aggregate

-4
uo Paved shoulder
,Jvemenl L / -
@bbose Material.® Soletaor OO BN Pavement I -
o° .,e?zo:?:.""?;" A 100 _or 150 _mm e Subb Mot
ojo Outlet Pi ubbase oernol o o
Subgrade 100 + | 2utlet Pipe 4% min. grode Select —ﬁo?;%"o FBIH 100 or 150 mm pipe
Select Tso ~ Moteriol  Li=reroretobo ol (V™S 1 Pipe 47 min. grade
Material Geotextile Drainage Fabric Subgrode 100 .4
300 | 300 No.8 Aggregate } 50- l
] No.8 Aggregate |
Variable Geotextile Dromoge Fabric
(Edge of Paved Shoulder) (Qverlap 300 m 300
PAVED SHOULDER SECTION CURB AND GUTTER SECTION
Notes:

Trench with

Aggregate
sidewalk 99re9

unpaved space

a ur
Gutter

Mainline roadway

Underdrain between the limits of Commercial

=— Entrance curb returns willbe non-perforated —=
pipe.

Perforated
Underdrain Pipe

PERFORATED PIPE

Crushing Strength

Type of Pipe I—
*W

71100 mm Nom. Dio. [y 7] 150 mm Nom. Dio.
Corrugated Aluminum 2.20]
Smooth Wall PVC 2.62 3.90

Corrugated PE AASHTO M-252

AASHTO M-252

Up to radius, pipe |
is Perforated

| Limits of Non-Perforated

Outlet Pipe
Trench with Aggregate —
|

| Up to radius, pipe

< I

E i is Perforated

I)
[

Non Perforated pipe

760 mm R
NON-PERFORATED OUTLET PIPE FOR USE UNDER
COMMERCIAL ENTRANCES AND FOR OQUTLETS
T ¢ pi |; Crushing Strength ¥ - Connector
ype of Tipe w.T./100 mm Nom. Dia. r*w_-r_150 mm  Nom. Dig.
Corrugated Aluminum 2.20]
Smooth Wall PVC 2.62 3.90
Smooth Wall PE 480 kPa *** 480 kPa %% ’
To EW-12
* Wall Thickness (min) - mm
*%* Tested according to ASTM D-4212 at 57 deflection. OUTLET PIPE
SPECIFICATION
Shest 1012 STANDARD PAVEMENT EDGE UNDERDRAIN RertRehc
WITHOUT STABILIZED DRAINAGE LAYER Sen
UNLESS OTHERWISE NOTED, ALL DIMENSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION 501
108.06 ON THIS SHEET ARE IN MILLIMETERS 701




REVISED ON 8/00
uD-4

Within the limits of o commercial entrance the
Non-Perforated Outlet Pipe shallbe utilized in
lieu of the Longitudinal Perforated Pipe.

300 300 Paved shoulder

P— /— Aggr. Base Material

Stabilized Open Graded N s

Drainage Lo?er F'avemelnl 4 B 7a. a. - Ti
© © o oo 3 va - - d

100 or 150 pipe

Outlet Pipe 4% min. grade
| Ue Tipe 44 min. ¢
\ Geotextile Drainage Fabric (Overlap
300 mm under pavement layer)
No.8 Aggregate

Stabilized Subgrade

Subgrade

Variable
(Edge of Paved Shoulder)

PAVED SHOULDER SECTION
(FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE LAYER)

Within the limits of o commercial entrance the
Non-Perforated Outlet Pipe shallbe utilized in
lieu of the LongitudinalPerforated Pipe.

Stabilized Open Graded
Drainage Layer

100 or 150 mm pipe
Outlet Pipe 4% min. grade
—

No.8 Aggregate 0- f

Geotextile_Drainage Fabric
(Overlap 300 mm under 300
pavement layer)

CURB AND GUTTER SECTION
(FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE LAYER)

Sheet 2 of 2

*REFERENCE STANDARD PAVEMENT EDGEDRAIN
WITH STABILIZED OPEN-GRADED DRAINAGE LAYER

240
258

s01 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS_OTHERWISE NOTED, ALL DIMENSIONS | 198 g7
701 ON"THIS SHEET ARE IN'MILLIMETERS :




REVISED ON 8/00

ub-5

Asphalt concrete cap
50 mm min. depth

Subbase material

Inset A
Paved shoulder

T 7

INSET A

Subbase Material

e
Select Material or o%6%6°
stabilized subgrade

Geocomposite
Underdrain (height to
be specified on plans)

No. 8 aggregate

Variable

R I

(Paved Shoulder width)

PAVED SHOULDER SECTION

Aspholt concrete cop-(IM-1B)
min. depth of existing

asphalt concrete shoulder
or 50 mm - whichever is

\ greater.

50 mm min.

50 mm min.

No. 8 aggregate

Asphalt concrete ca
50 mm min. depth

p
300

Subbase material

Pavement

o
Subgrade  50-100 mm
* Select Moteriol or Stabilized

Subgraode Moterial Geocomposite

Under drain
(Height to be
specified on
plons)

See inset A for detail

No. 8 aggregate
—— 100

UNPAVED SHOULDER SECTION

Trench with Aggregote —

/ Edgedrain \

[T <
}Grode<— 750 {
! |
End OQutlet
Non Perforoted
To EW-12 Qutlet Pipe
EDGEDRAIN CONNECTION TO OUTLET PIPE

* Select Material or Stobilized
Subgrade Material

Pavement
Subbase Material o° o°

Asphalt concrete cap
50 mm min. depth

7 ST |

g
°5 Inset A

°
10-¢0.0-0:0:0:0-0.0"
©:0.9:0:0:0.0-0

BERE
zeieieeidiennalalile

50-100 mm _J

\

Geocomposite
Underdrain
(Height to be
specified on
plans)

CURB AND GUT

100 No. 8 aggregate

TER SECTION

Notes:

Outlet pipes are to be installed on 47 min. grade to underdrain pipe and located
i mm  diameter pipe or 150 m maximum for 150 mm

every 100 m maximum for 100
diometer pipe or os noted on plons.

QOutlet pipes to be smooth bore non perforated.
Underdrain height to be specified on plans.

NON-PERFORATED OUTLET PIPE

Type of Pipe L;

Crushing Strength

Ww.T.[100 mm Nom. Dia.

*

w.T /150 mm Nom. Dia.

Corrugated Aluminum

2.20]

Smooth Wall PVC 2.62

3.90

Smooth Wall PE

480 kPa *¥*

480 kPa %%

* Wall Thickness (min) - mm

*%% Tested according to ASTM D-4212 at 57 deflection.

108.08

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

PREF ABRICATED GEOCOMPOSITE RETROFIT
PAVEMENT EDGEDRAIN

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

240
501
701




REVISED ON 8/00

150 mm  minimum Asphalt Concrete or match
existing shoulder depth whichever is greater

Pavement Geotextile Drainage R
Fabric Povement\‘,' L.

Subbase Material

I

=

. .S .o o .
<o .o 0 0O
oo o o .2 .

Subgrade Material 100_12'5 m'm

No. 8 or No. 57 Aggregate
100 or 150 mm pipe

Outlet pipe 4%min. grade

I / 300
100 or 150 mm Pipe

. Limits of Non-Perforated

Up to radius,
is Perforated

Outlet Pipe
Trench with
. Aggregote ]
ppe | | Up to raodius, pipe
— f=——1 s Perforated
< | [ >
F 7
I |
Non Perforated pipe
760 mm R

Y - Connector

§ o ToEwn2

OUTLET PIPE

Notes:

every 100 m maximum for 100

Outlet pipes are to be instolled on 47 min. graode to underdrain pipe ond located
mm  diameter pipe or 150 m maximum for 150 mm
diometer pipe or as noted on plans.

Existing Asphalt shoulder to be sowed to achieve a smooth joint.

Within the limits of a Commercial Entrance Non-Perforated
Pipe shallbe utilized in lieu of the Perforated Pipe.

LONGITUDINAL PERFORATED PIPE

Crushing Strength
Type of Pipe I; fushing 9

W.T 100 mm Nom. Dia. ';WATA 150 mm Nom. Dia.
Corrugated Aluminum 2.20]
Smooth Wall PVC 2.62 3.90
Corrugated PE %% AASHTO M-252 AASHTO M-252

Perforated

Underdrain Pipe +

4
Y

Trench with
Commercial Entrance . Aggregate
sidewalk
or
Trench with unpaved space
Aggregate

t'd Curb &

Gutter

Mainline roadway

NON-PERFORATED OUTLET PIPE FOR USE UNDER
COMMERCIAL ENTRANCES AND FOR OUTLETS

. Crushing Strength
Type of Pipe —Tx -
W.T.[100 mm Nom. Dia.["w T [150 mm Nom. Dia.
Corrugated Aluminum 2.20
Smooth Wall PVC 2.62 3.90
Smooth Wall PE 480 kPa %% 480 kPa * %%

Underdrain bet the limits of C ol perforated * Wall Thickness (min) - mm
nderdrain between e Iimits o ommer Cig! - . * % i - y i
Entronce curb returns willbe non-perforoted —= Underdrain Pipe Tested according to ASTM D-4212 ot 57 deflection.
pipe.
SPECIFICATION
REFERENCE
" STANDARD RETROFIT EDGEDRAIN
;’8} VIRGINIA DEPARTMENT OF TRANSPORTATION

108.09
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