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CURRENT REVISION 

 
 
• All previous revisions and errata have been incorporated into this memorandum. 
 
 

 
EFFECTIVE DATE 

 
 
• This revision is effective upon receipt.  Projects that have progressed beyond the early 

stages will be coordinated by the Road Designer and evaluated with the Materials 
Division and Drainage Designer to determine necessary design, or feasible redesign, 
to accommodate proper installation and outfall of underdrains. 

 
 

 
GUIDELINES 

 
 
• When a Standard Underdrain UD-3, UD-4 or UD-7 passes through a commercial 

entrance, “non-perforated” pipe is required between the limits of the curb returns.  This 
“non-perforated” pipe is to be summarized with the applicable underdrain. 
(See Standards UD-3, UD-4, and UD-7 and Sample Summary) 

 
• Standard underdrains will provide drainage for pavement structures as recommended 

by the Materials Division. 
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• Standard EW-12 shall be used at outlet ends of all underdrains which do not tie to 

other drainage structures (inlets, manholes, etc.). 
 
• When ramp gore areas are above and sloping toward rigid pavement, abutted by 

asphalt shoulders, UD’s will be provided at the gore to collect and drain water under 
the pavement. 

 
• Designers are cautioned that special attention  must be given to superelevated curves 

and transitions to assure that the underdrain is properly located to provide drainage for 
subbase material. 

 
 

 
DESIGN PROCEDURES 

 
 
• The Roadway Designer will submit Form LD-252 to the Materials Division, requesting 

preliminary pavement design and underdrain type and location recommendations.  
Form LD-252 will be submitted during the early stages of project development so that 
the requested information will be available to the Drainage Designer during the 
drainage design phase prior to the Field Inspection. 

 
• The Materials Division will provide the Roadway Designer with recommendations for 

the preliminary pavement design and the type and location of underdrains for the 
project.  Underdrain recommendations will include Standard UD-2, UD-4, UD-5, UD-6 
and/or UD-7 underdrains, as appropriate.  Recommendations will include Standard 
UD-1 underdrains when sufficient data exists to determine locations. 

 
• Prior to submitting the project to the hydraulics unit for drainage design, the Roadway 

Designer will depict the underdrains on the drainage layer of the electronic files and /or 
hard copy of the plans at the locations recommended by the Materials Division.  The 
Roadway Designer will depict only those underdrains that parallel the roadway 
centerline.  A copy of the Materials Division’s report will be included in the data 
forwarded to the Drainage Designer with the request for the drainage design. 

 
• The Roadway Designer will depict Standard UD-3 Sidewalk Underdrains on the 

drainage layer of the electronic files and/or hard copy of the plans at the locations 
recommended by the District Construction Engineer during the Field Inspection phase 
of the project development. 

 
The Drainage Designer will: 
 
••••    Determine the locations for CD-1 or CD-2’s at: 
 

- Down grade end of cut to fill transitions. 
- Sag points in roadway grade. 
- Bridge approach slabs. 
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• Determine outlet pipe locations for all parallel underdrain systems.  Unless otherwise 

approved by the Materials/Hydraulics Engineer, the following criteria will apply: 
 

- UD-1 – Variable spacing 
- UD-2 –   500’ (150 m) maximum spacing 
- UD-3 – 1000’ (300 m) maximum spacing 
- UD-4 –   350’ (100 m) maximum spacing 
- UD-5 –   350’ (100 m) maximum spacing 
- UD-7 –   350’ (100 m) maximum spacing 

 
••••    For Rural (shoulder/ditch design) projects: 
 

- Determine the modifications required to the ditch typical section in order to 
provide a minimum 12 inch (300 mm) freeboard (vertical clearance) between 
invert of outlet pipe and invert of receiving ditch. 

Or 
- Design a storm sewer system under the ditch line for the connection of 

underdrain outlet pipes that provide for the minimum 12 inch (300 mm) 
freeboard between the invert of the outlet pipe and the invert of the receiving 
structure. 

 
••••    For Urban (curb and gutter/storm sewer design) projects: 
 

- Design the storm sewer system to provide the minimum 12 inch (300 m) 
freeboard between the invert of the outlet pipe connection and the invert of the 
receiving structure. 

 
••••    Specify EW-12 Endwall at end of outlet pipe or specify connection to another structure 

(manhole, drop inlet, etc.) 
 
• Depict the required underdrains and/or outfall systems on the drainage layer of the 

electronic files or on redline prints of the plans.  The information will be transmitted to 
the Roadway Designer along with the normal drainage design for the project. 

 
• Projects that have progressed beyond the early stages of project development will be 

coordinated by the Roadway Designer and evaluated by the Materials Engineer and 
Drainage Designer to determine necessary design or feasible redesign to 
accommodate proper installation and outfall of underdrains.  Each step in the 
procedure described herein under DESIGN PROCEDURES will be accomplished if 
possible. 

 
 

 
TYPES AND USAGE 

 
 
• Drainage for Pavement Subbase: 
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STANDARD USAGE AND PURPOSES 

UD-1 AS RECOMMENDED BY MATERIALS DIVISION TO 
LOWER GROUND WATER TABLE IN CUTS 

UD-2 DRAINS REAISED GRASS MEDIAN STRIPS AS 
RECOMMENDED BY MATERIALS DIVISION 

CD-1 & 2 
DRAINS SUBSURFACE WATER FROM CUTS AND FILLS 
ACCORDING TO ROAD AND BRIDGE STANDARDS AND 
MATERIAL DIVISION 

UD-3 DRAINS SOIL  UNDER SIDEWALK 

UD-4 PROVIDES DRAINAGE FOR PAVMENT STRUCTURES 
RECOMMENDED BY MATERIALS DIVISION 

UD-5 SAME AS UD-4; MORE EASILY ADDED TO PREVIOUSLY 
CONSTRUCTED PROJECTS 

UD-7 
PROVIDES PAVEMENT STRUCTURE DRAINAGE AS 
RECOMMENDED BY MATERIAL DIVISION FOR EXISTING 
PAVEMENTS 

EW-12 
USED AT OUTLET ENDS OF ALL UNDERDRAINS WHICH 
DO NOT TIE TO OTHER DRAINAGE STRUCTURES 
(INLETS, MANHOLES, ETC.) 

 
 
• Underdrains in Gore Areas 
 

- Ramp gore areas on down grades are prone to retaining water that may spill 
over the pavement.  This may result in slippery pavement and icing if the 
pavement structure is not adequately drained.  See Standard UD-4 for method 
of installation. 

 
 
 

PAY ITEMS 
 

 
• The following Computer Estimate Item Codes are to be used: 
 

PAY ITEM  PAY UNIT ITEM CODE 
 
Underdrain UD-1 L.F. (m) 00580 
Underdrain UD-2 L.F. (m) 00585 
Underdrain UD-3 L.F. (m) 00587 
Underdrain UD-4 L.F. (m) 00588 
Underdrain UD-5, Geocomposite L.F. (m) 00589 
Comb. Underdrain CD-1 L.F. (m) 00590 
Comb. Underdrain CD-2 L.F. (m) 00591 
Comb. Underdrain CD-1 & 2 L.F. (m) 00592 
Outlet Pipe L.F. (m) 00595 
Endwall EW-12 Each 00596 
Underdrain UD-7 L.F. (m) 00597 
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PLAN DETAILS 
 

 
• When showing EW-12’s on plans, label as follows showing appropriate slope: 

1 – St’d. EW-12 Req’d. (4:1 Slope) 
 
 

 
SUMMARY 

 
 
• Following is a typical method of summarizing underdrains: 
 

IMPERIAL 
 

UNDERDRAIN SUMMARY 

UD-4 EW-12 
UD-1 Perforated Non-

Perforated
CD-1 OUTLET 

PIPE 2:1 4:1 STA. to 
STA. 

L.F. L.F. L.F. L.F. L.F. Each Each 
20+00 To 
31+00 Rt. 1100    500 1 1 

25+00 To 
51+00 Rt.  2350 250  400 2  

31+50 Lt.    200 250 1 1 
TOTALS 1100 2350 250 200 1150 4 2 

 
 
 

METRIC 
 

UNDERDRAIN SUMMARY 

UD-4 EW-12 
UD-1 Perforated Non-

Perforated
CD-1 OUTLET 

PIPE 2:1 4:1 STA. to 
STA 

Meters Meters Meters Meters Meters Each Each 
20+00 To 
24+00 Rt. 400    150 1 1 

25+00 To 
36+00 Lt.  1000 100  100 2  

25+00 To 
36+00 Rt.  1020 80  120 2  

31+50 Lt.    60 75 1 1 
Totals 400 2020 180 60 445 6 2 
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INSERTABLE SHEETS 

 
 
For Metric Projects: 
 
 
Current insertable sheets available on Falcon DMS, under the PPMS# eng-ser, Division of 
minsert for insertion into applicable plan assemblies. 
 
Standards UD-1, UD-2, UD-3, UD-4, UD-5, UD-7, CD-1 and CD-2, are void in VDOT’s 1996 
Road and Bridge Standards and are replaced by the following Insertable Sheets (available in 
the CADD Insertable Sheet Directory): 
 
• UD-1, Standard Groundwater Underdrain –  Drawing No. MA-80 
 
• UD-2, Standard Underdrain for use with Raised Grass Median –  Drawing No. MA-80 
 
• UD-3, Standard Sidewalk Underdrain –  Drawing No. MA-55 
 
• UD-4, Standard Pavement Edgedrain -  Drawing No. MA-81 
 
• UD-5, Prefabricated Geocomposite Retrofit Pavement Edgedrain – Drawing No. MA-82 
 
• UD-7, Standard Retrofit Edgedrain –  Drawing No. MA-83 
 
• CD-1, Standard Combination Underdrain (At Lower End of Cut) –  Drawing No. MA-84 
 
• CD-2, Standard Combination Underdrain –  Drawing No. MA-84 
 
 

 
SPECIAL PROVISIONS 

 
 
• A Specification is available for applicable projects as follows: 
 

- http://virginiadot.org/business/const/spec-default.asp  
 
• 501c - (Copied Note) Projects having Underdrains (Imperial Projects) 

 
••••    501 B - Prefabricated Geocomposite Pavement Underdrain UD-5 (Imperial and Metric 

Projects) 

http://virginiadot.org/business/const/spec-default.asp

