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NOTE: This gui de specification covers the

requi renents for foundation drai nage system using
clay, concrete, cast iron, corrugated steel
corrugated al um num and plastic pipe.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL
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NOTE: The follow ng information should be shown on
t he draw ngs:

Location, extent, type, and sizes of foundation
drai nage system including designations of drainage
lines and outlet Iines.

Locations and invert elevations of cleanouts and
drai nage structures.

Cross section of system showi ng beddi ng and backfi l
with protective covering.
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Jointing details.
Cl eanout details.

Connecti ons between foundati on drai nage and rel ated
storm dr ai nage systens.

Qutl et details.
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO M 252 (2009) Corrugated Pol yet hyl ene Drai nage
Pi pe
AASHTO M 294 (2009) Standard Specification for

Corrugat ed Pol yet hyl ene Pi pe, 300- to
1500- mm Di anet er

ASTM | NTERNATI ONAL (ASTM

ASTM A 74 (2009) Standard Specification for Cast
Iron Soil Pipe and Fittings

ASTM A 760/ A 760M (2009) Standard Specification for
Corrugated Steel Pipe, Metallic-Coated for
Sewers and Drains

ASTM B 745/ B 745M (1997; R 2005) Standard Specification for
Corrugat ed Al um num Pi pe for Sewers and
Dr ai ns
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM F

ASTM F

ASTM F

14

14M

33/ C 33M

412

412M

425

444

444M

508

654

654M

700

2751

3034

3212

405

667

758

(2007) Standard Specification for Concrete
Sewer, Storm Drain, and Cul vert Pipe

(2007) Standard Specification for Concrete
Sewer, Storm Drain, and Cul vert Pipe
(Metric)

(2008) Standard Specification for Concrete
Aggr egat es

(2004; R 2009) Cay Drain Tile and
Perforated Clay Drain Tile

(2005a) Concrete Drain Tile
(2005a) Concrete Drain Tile (Metric)

(2004; R 2009) Standard Specification for
Conmpression Joints for Vitrified Cay Pipe
and Fittings

(2003; R 2009) Perforated Concrete Pipe

(2003; R 2009) Perforated Concrete Pipe
(Metric)

(2000; R 2004) Asbestos-Cenent Underdrain
Pi pe

(2005a) Porous Concrete Pipe
(2005a) Porous Concrete Pipe (Metric)

(2009) Standard Specification for
Vitrified day Pipe, Extra Strength,
Standard Strength, and Perforated

(2005) Standard Specification for
Acrylonitril e-Butadi ene-Styrene (ABS)
Sewer Pipe and Fittings

(2008) Standard Specification for Type PSM
Pol y(Vi nyl Chloride) (PVC) Sewer Pipe and
Fittings

(2007) Standard Specification for Joints
for Drain and Sewer Plastic Pipes Using
Fl exi bl e El astoneric Seal s

(2005) Corrugated Pol yet hyl ene (PE) Tubing
and Fittings

(2006) Large D aneter Corrugated
Pol yet hyl ene Pi pe and Fittings

(1995; R 2007el) Snooth-Wall Poly(Vinyl
Chloride) (PVC) Plastic Underdrain Systens
for H ghway, Airport, and Sinilar Drai nage
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ASTM F 949 (2009) Pol y(Vinyl Chloride) (PVC
Corrugated Sewer Pipe with a Snooth
Interior and Fittings

1.2 SYSTEM DESCRI PTI ON
1.2.1 Ext ent

Furni sh and install foundation drainage as a conplete system[to 1.5 m 5
feet beyond the building] [as shown].

1.2.2 Cut | et Connecti ons

Foundati on pi pe shall be [connected to the storm drai nage system as shown
and specified in Section 33 40 00 STORM DRAI NAGE] [term nated as shown].

1.2.3 Dr ai nage Lines

Construct drainage lines of drain tile, perforated pipe, or porous pipe.
1.2.4 CQutlet Lines

Construct outlet lines of closed-joint nonperforated, nonporous pipe.

1.3 SUBM TTALS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arny projects.
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Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for [Contractor Quality Contro
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES

SD- 04 Sanpl es
Mat eri al s.

Two randonmly sel ected sanpl es of each type of pipe and fitting,
prior to delivery of materials to the site.

SD-07 Certificates
Mat eri al s.

Certifications fromthe manufacturers attesting that materials
nmeet specification requirenents.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Protect materials placed in storage fromthe weather, humdity and
tenperature variations, dirt and dust, or other contam nants. Do not
expose plastic pipe to direct sunlight for nore than 6 nonths fromtine of
manuf acturer to installation.

PART 2 PRODUCTS

2.1 MATERI ALS
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NOTE: Select materials for contract requirenents.
Correlate material with other sections. Wen design
requires pipe to be of a particular quality,
strength, or bitum nous coated, acceptable options
shoul d be retained and specification requirenents
nodi fi ed accordingly. Thickness of netal pipe wll
be shown on the drawings. Drain tile should not be
used for drains crossing or adjacent to paved
areas. Special-quality concrete drain tile should
be specified for tile laid in soils that are acidic
or contain unusual quantities of sulfates; porous
concrete pipe and perforated corrugated al um num
all oy pipe will not be used. Were required by soi
or water conditions, perforated asbestos-cenent

pi pes shoul d be specified by types.
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Pi pe for foundation drai nage systemshall be of the type and size
indicated. Appropriate transitions, adapters, or joint details shall be
used where pipes of different types or materials are connected.

2.1.1 G ay Pipe

ASTM C 700, standard or extra strength.
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2.1.2 Perforated O ay Pipe

ASTM C 700, standard or extra strength.
2.1.3 Concrete Pipe

Conformto ASTM C 14NVASTM C 14, dass [1][2][3].
2.1. 4 Perforated Concrete Pipe

Conformto ASTM C 14NASTM C 14, dass [1][2]]3]
171

with perforations
conform ng to ASTM C 444NASTM C 444, Type [|I ].

I
2.1.5 Porous Concrete Pipe

Conformto ASTM C 654NASTM C 654, standard or extra strength cl ass.
2.1.6 Clay Drain Tile

ASTM C 4, [standard][extra-quality][heavy-duty] class.
2.1.7 Perforated Clay Drain Tile

ASTM C 4, [standard][extra-quality][heavy-duty] class.
2.1.8 Concrete Drain Tile

Conformto ASTM C 412NASTM C 412,
[standard-][special -][extra-][ heavy-duty-extra-]quality.

2.1.9 Cast-lron Soil Pipe
ASTM A 74, [extra-heavy][service].
2.1.10 Perforated Corrugated Steel Pipe
ASTM A 760/ A 760N, Type I11.
2.1.11 Perforated Corrugated Al um num Al |l oy Pi pe
ASTM B 745/ B 745N Type |11, Cass [I] [I1].
2.1.12 Per f or at ed Asbest os- Cenent Underdrai n Pipe
ASTM C 508.
2.1.13 Pl astic Pipe

Pl astic pipe shall contain ultraviolet inhibitor to provide protection from
exposure to direct sunlight.

2.1.13.1 Corrugat ed Pol yet hyl ene (PE) Drai nage Pipe

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: AASHTO M 252 and AASHTO M 294 both provide
for stiffer pipe than the equival ent ASTM
standards. Wen pipe strength is a critical
concern, use the AASHTO st andard.
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Furni sh ASTM F 405 heavy duty for pipe 80 to 150 mr 3 to 6 inches in

di anmeter inclusive, ASTMF 667 for pipe 200 to 600 nr 8 to 24 inches in

di aneter; or AASHTO M 252 for pipe 80 to 250 mr 3 to 10 inches in dianeter
or AASHTO M 294 for pipe 300 to 600 mr 12 to 24 inches in dianeter.
Fittings shall be pipe manufacturer's standard type and shall conformto
the indicated specification.

2.1.13.2 Acrylonitril e-Butadi ene-Styrene (ABS) Pipe
ASTM D 2751, with a maxi num SDR of 35.
2.1.13.3 Pol yvi nyl Chl oride (PVC) Pipe

ASTM F 758, Type PS 46, ASTM D 3034, or ASTM F 949 with a m ni mum pi pe
stiffness of 317 kPa46 psi.

2.1.13. 4 Circular Perforations in Plastic Pipe

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Perforation and slot sizing is based on
enbednent gradation, flow requirenents, and
structural considerations. The enbednment nateria
gradation is in turn based on the gradation of the
surrounding soil. To mninmze the mgration of
fines into the coarser material, while maintaining
adequate perneability, the following criteria should
be net:

a. Al soils except clays without a sand or silt
fraction nust neet the follow ng requirenents

(15 percent size of drainage or filter nmaterial)/ (85
percent size of material to be drained) |ess than or
equal to 5

(50 percent size of drainage or filter material)/ (50
percent size of material to be drained) |ess than or
equal to 25

b. days without a sand or silt fraction nust neet
the followi ng requirenents:

(15 percent size of drainage or filter material)/ (85
percent size of material to be drained) |less than or
equal to 5

15 percent size of drainage or filter material |ess
than or equal to 0.4 mm

c. Al soils, in addition to the previous
requi renents, nust neet the followi ng requirenents:

(15 percent size of drainage or filter nmaterial)/ (15
percent size of material to be drained) |ess than or
equal to 5

(85 percent size of drainage or filter
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material)/(slot width) greater than or equal to 1.2
nm

(85 percent size of drainage or filter
material )/ (hole dianeter) greater than or equal to
1.0
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Circul ar holes shall be cleanly cut, not nore than 8 mr 5/16 inch or |ess
than 5 mm 3/16 inch in dianeter, and arranged in rows parallel to the
| ongi tudi nal axis of the pipe. Perforations shall be approximately 75 mr 3
i nches apart, center-to-center, along rows. The rows shall be approxi mately
38 mr 1-1/2 inches apart and arranged in a staggered pattern so that all
perforations lie at the midpoint between perforations in adjacent rows.
The rows shall be spaced over not nore than 155 degrees of circunference.
The spigot or tongue end of the pipe shall not be perforated for a length
equal to the depth of the socket and perforations shall continue at uniform
spaci ng over the entire length of the pipe. Mnufacturer's standard
perforated pipe which essentially neets these requirenments nay be used with
prior approval of the Contracting Oficer.

.1.13.5 Slotted Perforations in Plastic Pipe

Circunferential slots shall be cleanly cut so as not to restrict the inflow
of water and uniformy spaced along the | ength and circunference of the
tubing. Wdth of slots shall not exceed 3 mr 1/8 inch or be less than 0.79
nmr 1/32 inch. The length of individual slots shall not exceed 32 mm 1-1/4
inches on 75 nr 3 inch dianeter tubing; 10 percent of the tubing inside

nom nal circunference on 100 to 200 mr 4 to 8 inch dianeter tubing; and 65
nmr 2-1/2 inches on 250 mr 10 inch dianmeter tubing. Rows of slots shall be
symmetrically spaced so that they are fully contained in quadrants of the
pi pe. Slots shall be centered in the valleys of the corrugations of
profile wall pipe. The water inlet area shall be a mninum of 1058 square
n | inear neter 0.5 square inch/linear foot of tubing. Manufacturer's
standard perforated pipe which essentially neets these requirenments nmay be
used with prior approval of the Contracting Oficer.

.1.14 Fittings

Fittings shall be of conpatible materials for pipe, of correspondi ng wei ght
and quality, and as specified herein

.1.15 Cl eanouts and Pi ping Through Walls

Cl eanout pipe and fittings and piping through walls and footings shall be
cast-iron soil pipe. Each cleanout shall have a brass ferrule and a
cast-brass screwjointed plug with socket or raised head for wench.

.1.16 Cover and Wapping Materials for Open Joints in Drain Tile

Cover material may be tar paper, roofing paper, reinforced buil ding paper,

glass fiber fabric, or other simlar type material. Wapping materia
shal |l be 18-14 nmesh, 0.25 mr 0.01 inch dianeter nonferrous wire cloth.

.1.17 Beddi ng and Pervious Backfill for Foundation Drains

Beddi ng and pervious backfill shall be [in accordance with Section 31 00 00
EARTHWORK] [ coarse aggregate conformng to ASTM C 33/ C 33V, size nunber
[2.36] [4.75] mv [8] [4] inch] [___ 1.
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2.1.18 Protective Covering for Pervious Backfil

Protective covering shall be [building paper] [fiberglass mat of |ine
borosilicate glass fibers. Fibers shall be 8 to 12 mcrons in average
dianeter, 50 to 102 mr 2 to 4 inches in length, and bonded w th pheno
formal dehyde resin. Mat shall be roll type, nonperforated, water

permeabl e, with thickness between 6 and 13 mr 1/4 and 1/2 inch and density
of 12 Kg/cubic meter 3/4 pcf] [filter fabric conform ng to Section 33 46 16
SUBDRAI NAGE SYSTEM .

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Trenchi ng and Excavati on

Performrequired trenching and excavation in accordance with Section

31 00 00 EARTHWORK. Keep trenches dry during installation of drainage
system Changes in direction of drain lines shall be made with 1/8 bends.
Use we fittings at intersections.

3.1.2 Beddi ng

Pl ace graded beddi ng, mininmunm 150 mr 6 inches in depth, in the bottom of
trench for its full width and | ength conpacted as specified prior to laying
of foundation drain pipe. Each section shall rest firmy upon the bedding,
through the entire length, with recesses formed for bell joints. Except
for recesses for bell joints, the bedding shall fully support the | ower
quadrant of the pipe.

3.1.3 Pi pe Layi ng

Lay drain lines to true grades and alignnment with a continuous fall in the
direction of flow Bells of pipe sections shall face upgrade. C ean
interior of pipe thoroughly before being laid. Wen drain |ines are |eft
open for connection to discharge lines, the open ends shall be tenporarily
closed and the | ocation marked with wooden stakes. Perforated pipe shal
be laid with perforations facing down. Any length that has had its grade
or joints disturbed shall be renoved and relaid at no additional cost to
the Government. Perforated corrugated pol yethyl ene drai nage tubi ng and
plastic piping shall be installed in accordance with manufacturer's
specifications and as specified herein. Tubing and piping with physica

i nperfections shall not be install ed.

3.1. 4 Joi nting
3.1.4.1 Perforated and Porous Pipes
Perforated and porous types of drain pipes shall be laid with closed joints.
3.1.4.2 Nonperforated Drain Tile
Nonperforated and plain-end drain tile shall be laid with 3 to 6 nr 1/8 to
1/4 inch open joints. Open joints shall be covered or wapped. Covered
joints shall have one thickness of the cover material placed over the
joint. Material shall overlap the joint not |ess than 100 mr 4 inches on

each side and cover the tile for not |ess than the upper half or nore than
the upper two-thirds of the circunference of the tile. Strips of wire
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cloth wapping material 75 mm3 inches wi de shall be used for wapped
joints, with ends fastened together.

.1.4.3 Perforated Corrugated Metal Pipe

Perforated corrugated netal pipe sections shall be joined with standard
connecting bands and bolts furni shed by the pipe manufacturer.

.1.4. 4 Joints of Concrete or Clay Sewer Pipe

Joints of concrete or clay sewer pipe shall be caul ked with oakum and
filled solid with cenment nortar except where conpression joints conformng
to ASTM C 425 are used on vitrified clay pipe.

.1.4.5 Joints of Cast-lron Pipe

Joints of cast-iron pipe or connections between cast-iron and porous
concrete pipes shall be caul ked with oakum gasket and filled with | ead.

.1.4.6 Per f orat ed Asbest os-Cenment Pi pe Joints

Per forat ed asbestos-cenent pipe joints shall be nmade with tapered couplings
or with sleeve-type couplings suitable for holding the pipe firmy in

al i gnment wi thout use of sealing conpound or gaskets.

.1.4.7 Pl ai n-End Perforated C ay

Pl ai n-end perforated clay drain tile joints shall be nmade with spring-wire
clips, coated with a rust preventive, that will nmaintain a taut but elastic
joint between sections when |aid.

.1.4.8 ABS Pipe

ABS pi pe shall be joined using solvent cenment or elastoneric joints and
shall be in accordance with ASTM D 2751, with di mensions and tol erances in
accordance with TABLE Il therein

.1.4.9 PVC Pi pe

PVC pipe joints shall be in accordance with ASTM D 3034, ASTM D 3212, or
ASTM F 949.

.1.4.10 Corrugat ed Pol yet hyl ene

Corrugat ed pol yethyl ene (PE) pipe joints shall be in accordance with
ASTM F 405 or ASTM F 667.

.1.5 Qutl et Lines

The outl et end of drain lines connecting with an open gutter or outfal
shall be [covered with a renovable wi re basket of 16-nesh copper or bronze
wire cloth fastened with brass or wire straps] [finished as shown].

.1.6 Cl eanout s

Provi de cleanouts in locations indicated. C eanouts in unpaved areas shal
be set in 305 by 305 by 102 mr 12 by 12 by 4 inch concrete bl ocks.
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3.

2 Backfilling

After joints and connections have been inspected and approved, place the
speci fied pervious backfill material [a m nimumw dth of 150 nmr 6 inches on
each side of the pipe or tile] [for the full width of the trench and ful

wi dt h between pi pe and adjacent walls] and 300 mr 12 i nches above the top

of the pipe. Place the backfill preventing displacenment of or injury to
the pipe or tile. Place a protective covering, as specified, over the
pervi ous backfill for the full width of the trench before regular backfil

is placed. Conpact backfill as specified in Section 31 00 00 EARTHWORK.

-- End of Section --
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