CHAPTER 4
INSTALLATION OF PIPE AND TESTING OF
PIPE BACKFILL

Why talk about pipe in a Soils and Aggregate School?

e Pipe-soil interaction is critical to successful performance of
system

e Treatment of soils adjacent to pipes is different than normal
placement of embankment

e Pipes must be adequately protected by soils, prior to allowing
construction traffic

RIGID AND FLEXIBLE PIPE
Rigid Pipe: <2% Deflection Flexible Pipe: >2% Deflection
Carries almost all the load Transfers load to surrounding soil
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PIPE CONSTRUCTION CHECKLIST

1. Pre-Construction
a. Verify Pipe
b. Pipe Handling and Storage
¢. Minimum/Maximum Height of Cover
2. During Construction
Excavation
. Foundation
Elevation
. Joints
Connections to Structures
Backfill
3. Post Construction
a. Inspection and Quality Assurance

e N O

VERIFYING PIPE

Verify that the correct pipe has been delivered
for the applications on your project.

1. Metal pipe gauge
e Examples -12,14,16

2. Metal pipe corrugation dimensions
e Examples -22/3" x2"; 3" x1”

3. Concrete pipe strength

e Examples - Class III, IV or V

pH and Resistivity - needs to be known by designer

Maximum height of cover

e Maximum height for each type of pipe must be
given

¢ Compare information from drainage summary
with maximum cover chart for pipe to be used

e Check standards for minimum height of cover

A
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Measuring Corrugation

Dimensions
2 2/3" x V"
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PIPE MARKINGS

Plant stamps pipe with date cast, size, lot number
Plant QC Technician inspects pipe and affixes a QC
stamp to the pipe

PIPE JOINTS

Rigid pipe - properly fitted, sealed with rubber,
preformed plastic, mastic gaskets, oakum & mortar
or oakum & joint compound

Flexible pipe - properly aligned and joined with
approved coupling bands

PIPE HANDLING

Do not pick up pipe by one end
Use leather or nylon slings

Use pipe fork for concrete Pipe
Box culverts may have lift holes
Pipe > 36” have lift holes

Pipe < 36” shall not have lift holes

PIPE STORAGE

e Out of the way
e Stacked and chocked

¢ Do not stack on bells

2012v1.0
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4-8

The following copied notes were included in projects beginning with
the September, 1997 advertisement.

SECTION 232.02 (a) 1. CONCRETE PIPE FOR CULVERTS AND SEWERS
of the Specifications is amended to replace the first paragraph with the
following;:

1.

Concrete pipe for culverts and sewers shall be circular or elliptical in
cross section, either plain concrete or reinforced concrete, and of the
modified tongue-and-groove design in sizes up to and including 18
inches (450 millimeters) in internal diameter and either standard or
modified reinforced tongue-and-groove in sizes above 18 inches (450
millimeters) in internal diameter. Pipe shall conform to the specified
AASHTO requirements, except that pipe having an internal diameter
of 36 inches (900 millimeters) or less shall be manufactured without lift
holes. Pipe larger than 36 inches (900 millimeters) in internal diameter
may be manufactured with lift holes provided the holes are created
by molding, forming, coring or other methods to be cylindrical or
conical in shape and are sufficiently smooth to permit plugging with
an elastomeric or other approved plug type. 4-11-97

SECTION 302.03 PROCEDURES of the Specifications is amended to
include the following;:

When lift holes are provided in concrete pipe or precast box culverts, the
Contractor shall install a lift hole plug furnished by the manufacturer in
accordance with the requirements of Section 232.02(a)1. of the Specifications.
After pipe installation and prior to backfilling, plugs shall be installed from
the exterior of the pipe or box culvert and snugly seated. 4-11-97

Make sure there Is adequate cover materia
over the pipe before construction traffic s
allowed on it — minimum 3 feet

2012v1.0



10°LOL _ NOILY LYOASNVHL 30 INIWLHYL3IO VINISMIA Fog
s A nVao QOHLIN - T3IXOVE ANV ONIAA39 3Adid ¥vINJHIO .
SHIM3S WHOLS ANV S1H3IATINO ddid 40 NOILVYITIV.LSNI NOLYI4%30s

“TUSHMIVE I S5Y710 20 J0VId NI G3SM 3B AVWN 92 NV SE 3ZIS 31yD3400y
NNY HIHSNHD HO4 SINIW3IHND3Y 3Z1S FHL 0L ONIKYOSNOD S5YT19 OIHSNHD

‘GO°L0L L133HE NO SILON TWYINZD SHIMIS WHOLS ONY
S1M3IATND 3Idid 30 NOILYTIWLISNI 335 '9NI0A038 Adid NO SILON TWHIN3D HOd

“Fedld IHL 40 0L FHL A0EY &1 0L 030N3ILX3
28 TWHS WIHALYW 771440V I SSYH0 3ML 40 SLIWIT 3HL ‘3did 2ILSY1d dod

39aiH8 aNY QVOM JHL 40 0% NOLLDES HilM g
3ONVOHOODV NI TVIHALYA TTdHM0vE I S5¥T10

3201 ANV O¢V0d 3HL 40 2058 NOILO3S HLIM
JONVQHODOY NI TWIMAIYA T1I40VE HvIno3y §

LNGNHNVEW3 m

“SNOILY DS
‘SNOILYDIID3dS

'SNOLEYD14103dS

MIRI3LVA 378VLINSNN ISIMYEHLO
40 ‘ONIQT3IA “L40S NOILYANNOA

WINILYN
Hidv3 |..' ONIGaAE
e bt E I |t | ] | feed | o YT EI.D D_.\_. Z_E
’A
» ooy
7 o
——] 3¢ —z/0d
31— 02 =
aNnDYs = P AP, ua
e bt ittt = 2100
= SRSTEEAEIAE B
— PP PP — e
e P P, VA TAT IR SR As et

™94 40 doL

e |
_nm..._ X SN T 1 ax &N

390148 GNY OVON 3HL 40 Z0E NOILD3S [
:S3LON HLM 3aNvONDGDY NI TNaLYK SNaaas
T XN
NOILYONNO4 MO0y 8 N NOILYONNO4 HLYVI TWHNHON
TIHILYA ¥3d W
INIOTIE—, e g -
I0s s Bhidass —=2 X _ 0= “ n_ DL/L "NIN
ONIGTILANN N3 0 0Lk N ok e
H0 MO0d }l = Hlv3 ‘
Bt )] ST ._.I_W_ﬂm_lﬂﬁ
\ Aoy Loz /0 ]— \ Z P20 A=
N xuuunnnn p u\\xx — W p e —
aNnoun Hxxxxxa e \“\..““\ \\.ul.__m_;n_ n_z:.mumu..\\ H. \\ﬁ ml WEl+a
— tunuunwhuu\ \xuuuu\xm\xmmmu = é .I.H\WN.\ ﬂnnhx \\\\ :Dc \u =
e ddaaaalas RN VRS SA Rt = e IR RIS IR, xxxxxxx\\W\ =
H H
y )
| |

ELEIE] n.Oh.l...\ |

Q% 5N |

OX ST NN

T 40 doL—
g% S'1°NW ~ | - dx g1 NN _

ANIT ANNOYS 3A08Y NOILJI3rO¥d 3did

WIHILYN 318VLINSNN 3SIMYEHLO
¥O ‘ONIOT3IA *140S zo_._.<mznom

@.n_ DL/ NN

Py

1 _ _| wGl+Qd

ﬁﬁ .

J —
H 3N7 n_z_.-omu..x —_

¥

/l._.__.._ 40 4ol

NOILVONNOA X200y

Wi KN

i

WIHILYA ¥3d
SNI0az8 a o/l “NIK

¥
o0 |

T10s
ONITTIIANN
HO MODY
._||.:

ﬂ

Yo T4 40 doL

3N ONNoYD

NOILYONNOd HLMv3 TWWHON

1] X fom—
- Q OL/L "NIN-—

0 nﬂm__wc__m__m

WIHALYN
ONIda38

1 —
H 3w n_z:n_mu.k\ —_—

¥

fl.:_u 40 0L

I-8d

ANIT ANNOYD 3JA08Y 3did 40 NOILI3rodd

ON

4-9

2012v1.0



coe NOLLY.INOJSNVHL 40 ENINLMVAEA VINIDHIA _ ———
208 wWa QOHLIWN - T14MOVE ANV ONIQa3d 3did TvOILdITid £0/8 434
e SYIMIS WHOLS ANV SLY3ATIND 3Idid 40 NOILYTIVLISNI

“TI4M0vE T SSYT1D J0 30v1d NI 03Sn 38 AVH 92 ONvY G2 3ZiS_A1¥9334aaY

NMY H3HSNYD HO4 SINIWIUNDIY 3215 IHL 0L ONIWHOANOD SS5¥19 02HSNHD

0040l 13IHS NGO S3LON TVHINID SHIMIS WHOLS ONY

S1¥3ATND 3did 40 NOILYTTWLSNI 335 "'ONIGIEB 3did NO S3L10N “MH3IN3D HOS

:S310N

"SNOILYIIHID3GS
3908 ONY Q¥0Y IHL 40 20X NOLLDAS HLIM g
JONYOHOOOY NI WMMILYW T14H0vE uvina3y l

3908 ONY QYOH 3HL 40 20€ NOILD3S H1lM %
JONVON0IaY N TWINILYA TUNOVE I SSY10

300148 ANV GVOH 3JHL 40 Z0E NDILLJIS
HUM JONYOHODDY N TYIH3LYAN oNI003d

LNIWHNVEN m

“SNOLLY JID2dS

“SNOILYIIH0IdS

Vi

TYIMALYW 3T797LINSNN ASIMHEHLO

NOILYANNOd Y00y

NOILYANNO4d HL¥YI TWIWYON

0 'ONIQTAIA 'LJOS NOILYANNOA A
ALY WALV _w"mow.ﬁ
HLaY3 =y PR ; oNiga38 u3d A v X _A|Lm|V_ X fe—
4 CL/LNIN SNIda38 :
NADY 108 Y QL N BN ¥ O/L NN
7 oNIgTLANN : X __¢|.f| . «
TN e, B % AR HLv3 _ '
L % 3 773 Ty T [ * fm W+
= o os o — | || A—PIoorolidl oo pRad VRS B ASloo0nr !
L et ol 7 = = 7 2 = A o _
Ouo —lerrn e i 7 .\% - EL R il elelatel 4 o e -
W e il s A N = !
S VR Y oy == =lipd \\\\\\.\x\xxx\u\\\xﬂli i —linioos =
H —— H —= =
s —— =
Y ¥ =
T4 40 n_D._,L\ T4 4o n.u._.|\ WZl+y — T34 40 n_o._.l\. wGl+td—

wol+d —

_ 3 3y NI _ 'S % 5 NIN _

_ =2 T 'S X g} NI _

1S% g1 ,ﬁv_

=% g1 AW

ANIT ANNOYD JAQHY NOILOIAMO¥d Idid

TWINALYIN 379V LINSNN ASIMYIHLO
0 ‘'ONIGTAIA ‘L40S NOILVYANNOA
X _.A|_m|v._ % fee—
IR RN %. ¥ DL/ NN

NOILYANNO4 420y .&mm‘«_q_n
H 40,
Had o,
X _A|_m||V_ g
WMLV rv”_ P
ONIGH3E — ARSIl ﬁ
A
HO MO0 o w|+.*.m\m, A

IRy e

3NTT ONNOED H

A
T4 40 dOL Zien

NS Lo oo Koo o DD

NOILYANNOA H1¥v3a TWAYON

WA ] ¥ _AINm|Y_ o
wﬂ_ﬂ..nemml%w - g ——e] _\m DL/L "NIN

7. é
]
I._.W?.m« “\\_.\ 2] o
il ot
- el
oo
N v XA

7 + c\ﬁ T/y A

" N

—H
T az:mmul\

¥

14 40 n_o._.l\

nCl+y—

TI4 40 d0L A

ANIT ANNOY¥Y 3A0EV 3did 40 NOILOIArO¥d ON

2012v1.0

4-10



£0°L01 _ NOILY LHOSNYHLE 40 INIWLHYJIO VINIDHIA £or

Lor8 A 1UAM0VE ANV ONIdd38 HOYV 3did zog
SH3IM3S WHOLS ANV SLY3IATIND 3Adid 40 NOLLVTTV.LSNI Ky

+ 40 ¢ 133HS
LNWHNYENT m
‘SNOILYDIAIDAGS |
“I1440vE I SSVTD 0 30v1d NI 03SN 38 AVA 92 ONV GZ 3ZIS_JLvOIuosy T O 0 B Noads L 2z
NMY HIHSNYED HO4 SINIWININDZY 3ZIS FHL 'OL SMIWHOINDD SSY1D OIHSNHD SNOILYAL034S
"00°£0L 133HS_NO SIION T/HINID SHIMIS WHOLS ONY 3008 ANV 070H 3HE 40 2O NOILDIS HilM g
SLYIAING 3did 40 NOLLYTWISHI 338 "oMa0aE Fuld NO SILON IvaNS aDd AONVOHODIY NI TVRIFLYH ._,__”.w_%w_m«.%.,_w_wwwum
. 390/ ONY OVOM FHL 40 0E NDILDIS [
310N HLIM FoNVOMOIDY NI WiHalvA SNIda3n V22
WRGITURNGIERY [ oo o T ouyanos was mon
"8 NN
. 05 S X A
i TIHALYH
HLBVI—y WlHILYA ONIGTAIANA
S viaam | 2 xuomll.,w.m : . _.A /8 NI R b/B N
=== A= == == i

4-11

N e | e

111111111 L i ﬁ
BRI w rn..lu.a =T 2 A = A H
=\ Lani =
DS —— annous [oorcr el — +
e Pt et P —— ] 9 ﬁ\. -~ s —
o = L& ——% \mw\v\.. S S e |
A | e \\uuxuu*ux s pies p— ——
;
T4 40 dor—A AR Y— T3 20 coL — T 40 doL WZh o+ Y —

_ — _-NF + m
|~ 5% 5NN 1 S X Q1NN _ _ S X O "NIW _ 5 % ©°L"NIN _ _ S X G'L'NIN _ S % G'L°NIN _

I ANNOYD 3JACEY NOILDO3PONd HOMY 3did

WRIALYN 37gv.LINSNN 3SIMYIHLO NOILYONNOd MO0 w2
HO *ONIQ3IA ‘140S NOILYANNOA M_umwmm NOLLYANNO4 HLYY3 “VIHON

—= X 5 K froes— . 08 ¥3d W%
_ _ ANITT3IANN = . TVINILY ) - R
%m%*% P/BTNN | HO HOOM ) El /8°NIN mzan_mmu_ ==l - /8NN
Im Hﬁil TWINALY : 1 I
. - (4]
11 o]
Mﬁ_ WEL + ¥ Hp

TIHILYN
oNIagae

HLYv3

HaLy,
M_.M._nl ¥ Hldgv3
% wal+Y e 31k

Y

—n [

e ot ot
A S P A s
AR, Y 1|

i
HI——1
3N _ONNOHD— e 3NIT_ONNOHD

/.|._,__h_ 40 doL /ld.__.._ 40 dolL /|._,_E 40 dolL

ANIT AONNOYD 3JACEY HOYVY 3did 4O NOILO3rOdd ON

I-Bd

2012v1.0




£08 NOULWLMOdSNYHL 40 ININLHYAID VINIDMIA _ I,u‘hn_.
208 oV GQOHL3W - T114M0VE ANV ONIdd34 bO/ LN

YOS S143ATNO X08 40 NOILVTIVLSNI
¥ 40 v L33HS

LNINANYENT

"SNOILLY2I4103dS

30018 ONY Q¥0d_3HL 40 ZOE NOILO3S HLIM
JONVOHODDY NI TYIMILYIN TUIADYE v INo3y

BRI TS RS 2

“SNOILYDIAID3dS

A204 €O HIwvV3

B IS = =TT A= T

=B 7 7 7

“10S SNIVIS WlJ OL ¥O SNY1d_NO NMOHS SV HLd30 = 9
= L¥3AIN XO8 30v1d NI 1S¥D ONY 1Syd3wd 04
:NOILYONNOS FTEYLINSNN 3SIM¥IHLO ¥O ONIQTIIA 1308 HO4

"NOLLYONNOZ 0¥ ONILSIX3 OINI 03A3M 38 OL 8vIS

WOLLOB Q34035 S ONIGU3E ON 3u3HM ¥D SNY1d NO

NMOHS S¥ H1d30=9 LH3AIND XO8 30v7d M LSV M04

NV T NI 18 - H

40 420 ¥3d W/ - § LMIAND XOB LSYOIMd ¥O4
NOILYANNOA M20d HO4

9 = 9 L¥3ATND XO08 30v71d NI LS¥D ONY_L1S¥J3dd €04
SNOILYONNOA Hidv3 TYWHON 804

IQVED OFHSINIG OL LY3IATIND 40 JOL WOMd J3UNSYIN Y3A0D JO LHDIEH - H

o2
£F
B

=<
B3

. R e _H ==Y .

11[
5
=t

it

e
o

aNIT .I\
ANNO¥D

o /27%72/777272777%

T
e
b

17 L TR *
e gl Y~
= Z
1

lltu\\ H\\
=[] ols
— e N
— ~
—] ~
isam e
— ~

[T

~
\'\

\_1\\. <<
AN

P PP P

H

e

/|. T4 40 dOL

2012v1.0

4-12



EXCAVATION
e Locate Utilities (MS Utilities)

e Determine Location (Stake Pipe)

e Begin Excavation

e PHYSICALLY Locate Utilities

e Excavate trench, keeping safety in mind
e Sloped sides

e Trench box placed no lower than top of
pipe

FOUNDATION

e Explore Foundation

e Use PB -1 Standard

e Bedding
Normal earth foundation - minimum 4” bedding
Rock foundation - 1/2” per 1 foot of cover,
minimum 8”, maximum 24"

e Shape bedding to minimum 1/10 diameter of pipe

e Ensure bedding is uniform and follows grade level
for bottom of pipe to ensure continuous support
along barrel of pipe

e Middle of bedding equal to 1/3 outside diameter of
pipe, loosely placed with remainder compacted to
minimum 95% standard proctor density

e Begin pipe installation downstream

Note: The foundation is to be explored below the bottom of the excavation to
determine the type and condition of the foundation. The exploration should
extend to a depth equal to 1/2” per foot of fill height or 8”, whichever is
greater. If it is a routine entrance or crossover pipe 12” - 30” in diameter
that is to be installed under fills 15 feet or less in height, no exploration is
needed. The Contractor shall report findings of foundation exploration to
the Engineer for approval prior to placing pipe.

2012v1.0
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Foundation Materials for Pipes and Box Culverts
e Crusher run aggregate size no. 25 and 26

e Crushed glass conforming to size requirements for
crusher run aggr. size no. 25 and 26 may be used for
pipe not box culverts

¢ When standing water is in pipe foundation area, #57
stone can be used as a backfill in the subfoundation

0 #57 stone MUST be capped with a minimum
4” crusher run prior to placement of pipe or
box culvert

0 Compaction testing on #57 stone is not
required; seat stone in trench

ELEVATION

e Invert/Outlet Elevation

e Proper Length
e Camber Suggested when possible

e Camber Provided by Materials Division

ENSURE LEAK-RESISTANT JOINTS - JOINING PIPE

Rigid pipe: The method of joining pipe sections is such that ends are fully
entered and inner surfaces are reasonably flush and even.

Joints shall be sealed with any one or combination of the following to
form a leak-resistant joint: rubber, preformed plastic, or mastic gaskets
from the Department’s approved list; oakum and mortar; oakum and
joint compound; or cold-applied pipe joint sealer.

Rubber ring gaskets shall be installed to form a flexible, leak-resistant
seal. Where oakum is used, the unit shall be caulked with this material
and then sealed with mortar or joint compound.

Flexible pipe: Flexible pipe sections shall be aligned and firmly joined by
approved coupling bands to form a leak-resistant joint.

Note: Gaskets of pipe shall conform to the following: Rubber gaskets for
ductile iron pipe and fittings shall conform to the requirements of AWWA
C111; for concrete sewer pipe shall conform to the requirements of ASTM
C443; and for other pipe shall conform to the requirements of AASHTO

M198, T A, and Section 237.
212 ype A, and Section 2012 V1.0



MINIMUM SPACING FOR PIPE JOINTS GOING INTO PRECAST UNITS

Pipe openings in precast drainage units shall not exceed the outside cross
sectional dimensions of the pipes by more than a total of 8 inches regardless
of the placement of the pipes, their angles of intersection, or the shapes of
the pipes.

When filling void between pipe culverts and precast drainage structures,
the contractor shall use any of the following in conjunction with mortar:

Concrete

Brick

Masonry Block
Concrete Pipe Cutoffs
Native Stone

With exception of concrete, such materials shall be thoroughly wetted,
bonded with mortar and the remaining exterior and interior voids filled
with mortar to the contour of the precast structure.

When precast units are located adjacent to the subbase or base course
of the pavement, precast units with chambers are to have 3-inch
diameter weepholes with wire cloth to drain the subbase or base layer.

Backfilling Considerations

e Proper haunching provides a major portion of the pipe’s strength and
stability

e For pipe larger than 30” in diameter, work embedment material under
haunches by hand (knife into area along bottom edge of pipe)

e Backfill below springline of pipe, compact next to pipe first and work
towards trench wall

e Backfill above springline of pipe, compact next to trench wall and
work towards pipe

¢ Place backfill material directly on top of pipe to allow material to
fall evenly on both sides of pipe (Do not push material from side of
trench)

e Hold pipe in place when placing backfill to keep pipe from moving

e Dump a series of loads of backfill every 10-20 feet to hold pipe in
place

e Leave material on top of pipe to add weight to the pipe when
compacting

2012v1.0 4-15
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Pipe

Box Culvert

BACKFILL MATERIAL

Class I backfill - crusher run, # 25, # 26, aggregate base
21-A or 21-B, flowable fill, or crushed glass conforming
to the size requirements for crusher run aggr. size no. 25
and 26 - from bedding to flow line of pipe

Regular excavation and borrow - from flow line of pipe
to 1 foot above top of pipe.

Regular excavation or borrow from bedding to 1 foot
above top of box

Excavation width must be wide enough to accommodate
compaction equipment

Simultaneously backfill on both sides
Static roll until fill is 3 feet above top of pipe or box

Rocks > 2" must be moved away from structure a minimum
of 12"

Pipe and Box Culvert Backfill

Bring fill up uniformly on each side of each pipe

Multiple Lines of Pipe

Maximum 6" loose lifts compacted to 4"
95% Density

Optimum moisture

Backfill Placement Requirements

* 20% for regular excavation or borrow (flow line to 1 foot
above top of pipe)

+ 2 percentage points for Class 1 (bedding to flow line)

2012v1.0



BACKFILL TESTING RATES

PIPES AND BOX CULVERTS
MINIMUM
ONE TEST PER LIFT ON ALTERNATING SIDES OF PIPE FOR EACH
300 FEET OF PIPE OR PORTION THEREOF. TEST PATTERN IS
TO BEGIN AFTER FIRST 4” COMPACTED LAYER ABOVE THE
STRUCTURES BEDDING AND CONTINUE TO 1" ABOVE TOP OF

PIPE.
«
. % 1.0 ft.
-~ T ~
7 AN
—x— |
\ Jx
S ~
DROP INLETS
MINIMUM

ONE TEST EVERY OTHER LIFT AROUND THE PERIMETER
BEGINNING AFTER THE FIRST 4” COMPACTED LAYER ABOVE
THE BEDDING AND CONTINUE TO TOP OF THE STRUCTURE.

STAGGER TESTS TO ENSURE CONSISTENT COMPACTIVE

EFFORT HAS BEEN ACHIEVED.

MANHOLES
MINIMUM
ONE TEST EVERY FOURTH COMPACTED LAYER AROUND THE
PERIMETER BEGINNING AFTER THE FIRST 4” COMPACTED
LAYER ABOVE THE BEDDING AND CONTINUE TO 5 FEET BELOW
TOP OF STRUCTURE. IN THE TOP 5 FEET, MINIMUM OF 1 TEST
EVERY OTHER LIFT AROUND THE PERIMETER AND CONTINUE
TO TOP OF STRUCTURE.

2012v1.0

4-17



Stone Backfill

e Compaction Tests are REQUIRED on stone backfill
(Class I backfill and bedding material)

e Consult the Materials Division for Maximum Density and
Moisture Data

Other Techniques to Install Pipe
e Pipejacking
e Boring

e Tunneling

INSTALLATION OF PIPES FOR
PAVEMENT SUBSURFACE DRAINAGE

Pavement subsurface drainage is essential in obtaining a well performing pave-
ment, whether it is flexible, rigid or composite. A drained pavement structure has a
higher bearing capacity that can effectively support traffic loadings, and lead to long
lasting pavement at the least maintenance cost.

A trench at the edge of the pavement provides a cavity with the least resistance
for water to flow and accommodate pavement drainage. The trench’s dimensions and
location are typically 1 foot wide and 2 to 4 inches below the subgrade and adjacent to
the pavement edge. The specific locations are shown on the plans. There are a variety of
pavement under%edge drains in the VDOT Road and Bridge Standards Volume 1 (108.01-
108.09) with each addressing a specific geometric condition and groundwater condition.

The most common underdrains are known as UD-4 and UD-7. The UD-4 is used
with new construction, while the UD-7 is used for retrofitting existing pavements. These
underdrains are segmented systems with outlets spaced at 250 to 350 feet. The components
of an underdrain system are:

Trench

Non-woven geotextile drainage fabric

Perforated longitudinal pipe (min. stiffness 35 psi) is the collecting conduit
Aggregate backfill (#8 or #57)

Non-perforated smooth wall outlet pipe (min. pipe stiffness 65 psi)

An end-wall for the protection of the outlet pipe.

AR Bl
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The above components are designed to perform three functions to drain water
from the pavement, these are:

1.
2.
3.

Intercept
Collect
Discharge

Following is a general guide on the installation of underdrain/edge drain systems:

® N g k= =

Excavate trench making sure the side walls are stable

Remove any sloughed materials from the trench

The dug out material is picked up with conveyor belt and loaded in trucks or
piled on one side then picked up by a front end loader.

Provide a minimum 0.5 to 1% longitudinal slope to enhance positive
drainage.

Open only as much trench as can be safely maintained by available
equipment.

Line the trench with the non-woven drainage fabric.

Install the longitudinal perforated pipe at the bottom of the trench without
bedding material.

At the end of the run (250-350 feet) a 45-degree elbow is used to connect the
longitudinal pipe to the non-perforated outlet pipe to force the collected water
to c?ischarge. The side is called the drainage side.

The outlet pipe is connected to the back ofgthe end-wall.

Backfill the trench using clean #8 or #57 aggregate as soon as practical, but not
later than the end of each working day.

Backfill depth is at least equal to the diameter of the pipe.

Backfill is usually placed loosely and heaped above the finished level.

Use vibratory plate with a welc?]ed foot to compact the aggregate backfill.

Fold the drainage fabric to provide 100% overlap at the top of the trench.

In the case of UD-4, the Open Graded Drainage Layer (OGDL) is placed on top
of the completed trench.

In the case of UD-7, as asphalt concrete cap is used to complete the backfilling
and provide the final surface that is even with the shoulder.

Once the system has been installed, it is critical that inspection is performed
to ensure that there are no areas that are crushed, clogged or otherwise non-
functioning. Inspection is performed in accordance with VTM-108.
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QUALITY ASSURANCE

Inspection During Installation:

Allows contractor to modify installation and/or quality
control practice if necessary

Allows corrective action to be taken prior to final cover
being placed

What to look for:

e Open and Offset Joints

e Migration of fines

e Vertical and Horizontal Alignment
e Dents in flexible pipe

e Wall buckling in flexible pipes

e Racking in flexible pipe

e Cracks

e Damaged pipe

e Damaged coating on CMP

Final Inspection Requirements

100% video inspection of all pipe materials (30 days
after final inspection)

10% of total length of flexible pipe tested for deflection

Primary Acceptance Criteria
All pipes
- Joints - open and/or offset - 1”
- Alignment
Rigid - RCP
- Cracks - 0.1” maximum
Flexible - CMP and Thermoplastic Pipe
- Deflection - 7.4% maximum

2012v1.0



CHAPTER 4
Study Questions

1. Before starting to dig what should be located?

2. True or False. When moving concrete pipe you should pick it up by one end.

3. The foundation for the pipe should be shaped to a minimum of the
circumference.

4. When backfilling around pipe test

5. Useofa is the best way to shape the bedding material
for a pipe.

6. To be placed within 12 inches of a pipe, the maximum size a rock can be is

7. True or False. You do not have to place pipe bedding material down first when
installing a UD-4.

8. Where can the typical underdrain drawings be found?

9. The maximum height of cover for a 48 inch pipe diameter Class IV concrete pipe
culvert is

10. A 36 inch diameter pipe 290 feet long is placed on a project as a drainage culvert.
What is the minimum number of density tests that should be run on the backfill
material?

11. When can No. 57 stone be used?

2012v1.0 4-21



12. What is the maximum backfill lift thickness?

13. Pipe openings in precast drainage structures shall not exceed the outside cross
sectional dimensions of the pipe by more than

14. The video inspection can be done after installation is complete.

15. The maximum allowed crack size of rigid pipe is

16. The maximum deflection allowed for flexible pipe is

17. At what end of the pipe system do you start installation? Upstream or down-
stream?

18. For pipe backfill, the level of compaction required is

4-22 2012v1.0



