INDIANA DEPARTMENT OF TRANSPORTATION

Driving Indiana’s Economic Growth

Design Memorandum No. 07-04
Technical Advisory

February 6, 2007

TO: All Design, Operations, and District Personnel, and Consultants

FROM: [s/ Anthony L. Uremovich
Anthony L. Uremovich
Design Resources Engineer
Production Management Division

SUBJECT: Backfilling and Video Inspection for Drainage Structures
REVISES: Indiana Design Manual Section 17-2.9
EFFECTIVE: March 7, 2007, Letting

I. BACKFILL MATERIALS
A. Structure Backfill

Structure backfill is a separate pay item. When estimating the quantity of structure backfill, the
following should be considered.

1. Drainage Structure. Section II herein discusses the procedure for estimating structure-

backfill quantities for a drainage structure.
2. Abutment. The amount of structure backfill should be determined and shown similarly to

that for a concrete retaining wall, i.e., 1:1 backslope to a point 1.5 ft (5 m) outside the
neat lines of the abutment footing. See Indiana Design Manual Section 17-4.05(01).
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3. Retaining Wall. The amount of structure backfill should be determined and shown on the

cross sections at each retaining wall location. Indiana Design Manual Section 17-
4.05(02) provides additional information regarding retaining-wall structure backfill.
B. Flowable Backfill
Flowable backfill is a separate pay item. It is required for backfilling behind the end bents of a
reinforced-concrete slab bridge, or behind the wingwalls of a precast-concrete three- or four-

sided structure. It is also required for backfilling a new cross-culvert placed under an existing
roadway.

I1. DETERMINING PIPE-BACKFILL QUANTITIES

The determination of pipe-backfill quantities is based on the pipe shape, pipe-interior
designation, backfill method, and backfill material.

For additional guidance on determining pipe-backfill quantities, see the INDOT Standard

Specifications or the INDOT Standard Drawings, or contact the Production Management
Division’s Design Resources Team.

A. Background Information
1. Pipe Shape. The pipe shape is either circular or deformed.

2. Pipe-Interior Designation. The interior of a pipe is either smooth or corrugated. For
most pipe structures and pipe types, the contractor will have a choice of pipe materials, of

either interior designation. For the purpose of determining backfill quantities, a smooth
interior should be assumed.

3. Backfill Method. The standard backfill methods are described below, and also shown on
the INDOT Standard Drawings.

a. Method 1. This method should be used for a structure to be placed under a new-
or replacement-roadway mainline or public road approach, for a structure to be
placed under a median embankment, or for a new structure to be placed under an
existing roadway mainline or public road approach.

b. Method 2. This method should be used for a structure to be placed under a drive
in new or replacement work, or under an existing drive.
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c. Method 3. This method should be used for a structure to be placed under a new-
or replacement-roadway’s median trench.

Backfill Material. Unless instructed otherwise, structure backfill is required for each
culvert or storm-drain structure, except a field-entrance culvert which is to be backfilled
with suitable excavated material.

The contractor may substitute coarse aggregate as an option for structure backfill for
backfilling a concrete culvert, pipe, structural plate pipe, pipe-arch, or arch. However,
the backfill material should always be identified as structure backfill. If coarse aggregate
is used, the ends and top of the trench are to be capped with geotextile as shown on the
INDOT Standard Drawings. The geotextile is not a separate pay item.

A specific backfill type should only be specified if, for example, a pipe is to be placed in
the vicinity of utilities. Then, flowable backfill should be specified. If structure backfill
or flowable backfill are both acceptable alternates, the material should be identified and
quantified as structure backfill.

See the INDOT Standard Drawings to determine the appropriate backfill materials for
the structure based on the backfill method required.

B. Hand-Calculation of Backfill Quantities

Figure 07- A identifies the values described below which are required for determining backfill
quantities in english measurement units.

Circular Pipe, Earth Foundation.

C; = corrrugations thickness = 0.5 in.

B —H. - Inside [l)iza.+2Ct

T = trench cover depth over pipe
V=1 ftforB;<1.5ft, or 1.5 ft for B, > 1.5 ft

For backfill method 1 or 2, Ly = 2(5) + Pvmt. Width + 2[2(T, + H_ )],
where T =V, The pavement width is that of the travel lanes plus shoulders.
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For backfill method 3, or method 1 in a median embankmemt,
L, = Median Width —2[2(T, + H_)]-2(5). The median width excludes the

shoulder widths.
o (B
4

W = 0.3B; or 0.75 ft, whichever is greater
Wy =2W + B,

K:2W+Bc+2|_|
12

C

2(H, +V,
For backfll method 3, K, = 2W + B, + 2(He *Ye)

2T,
12

W, =K+

All methods, backfill quantity, Bgc, per linear foot from trench bottom to pipe crown:

[0.5H, (W, + K)]=A,
27

BC

Method 1 or 2 backfill quantity, Bcr, per linear foot from pipe crown to top of trench:

T (K+W,)

B. =
cT 54

Method 3 backfill quantity, Bcy, per linear foot from pipe crown to top of V; dimension:

V(K +K,)

B =
v 54

Method 3 backfill quantity, Byr, per linear foot from top of V; dimension to top of trench:

(Tc _Vc )(K3 +Wt )
54

BVT =

Method 1 backfill per linear foot = Bgc + Becr.
Method 1 total backfill quantity = Lg(Bgc + Bcr).
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For backfill method 2, Bgc and Bcr each represent different materials, so the quantities
should not be added. The total quantity for method 2’s Bgc material is (Lg)(Bgc). The
total quantity for method 2’s B¢t material is (Lg)(Bcr).

For backfill method 3, Bgc and Bcy are the same material, so the total method 3 quantity
of this material is Lg(Bgct+ Bey). Byr represents a different material, so it should not be
added to Bgct Bey. The total quantity for method 3’s Byt material is (Lg)(Byr).

Circular Pipe, Rock Foundation. The total backfill quantity is that required for an earth
foundation plus the foundation backfill required below the pipe. The additional volume
is determined as follows:

A =8 1n. or 2/3 ft. The entry in the formula below for Wr must be made in feet.

W, =2W +B, - 22
12

Backfill quantity, Br, per linear foot of foundation area:

ALY

Total foundation-backfill quantity = (Lg)(Bg)

Deformed Pipe, Earth Foundation.

C = corrrugations thickness = 0.5 in.

B - Span+2C,
¢ 12

b - Rise + 2C,
¢ 12

For backfill method 1 or 2, L, = 2(5) + Pvmt. Width + 2[2(T, + H_ )],
where T; = V.. The pavement width is that of the travel lanes plus shoulders.

For backfill method 3, or method 1 in a median embankmemt,

L, = Median Width —2[2(T, + H_)]-2(5). The median width excludes the
shoulder widths.
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(Pipe Opening)(C, )(P)
12

A =

W = 0.3B; or 0.75 ft, whichever is greater
W, =2W + B,

2H
K=2W +B, + —=
12

All methods, backfill quantity, Bgc, per linear foot from trench bottom to pipe crown:

[0.5H, (W, + K)]- A,
27

BBC =

Method 1 or 2 backfill quantity, Bcr, per linear foot from pipe crown to top of trench:

T (K +W,)

B. —
CT 54

Method 3 backfill quantity, Bey, per linear foot from pipe crown to top of V; dimension:

s VlKK)
“ 54
Method 3 backfill quantity, Byr, per linear foot from top of V; dimension to top of trench:

(T, =Ve)(K; +W,)
B = 54

Method 1 total backfill per linear foot = Bgc + Bcr.
Method 1 total backfill quantity = Lg(Bgc + Bcr).

For backfill method 2, Bgc and Bcr each represent different materials, so the quantities
should not be added. The total quantity for method 2’s Bgc material is (Lg)(Bgc). The
total quantity for method 2’s B¢t material is (Lg)(Bcr).

For backfill method 3, Bgc and Bcy are the same material, so the total method 3 quantity

of this material is Lg(Bgct Bcv). Byt represents a different material, so it should not be
added to Bgct Bey. The total quantity for method 3’s Byt material is (Lg)(Byr).
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4. Deformed Pipe, Rock Foundation. The total backfill quantity is that required for an earth
foundation plus the foundation backfill required below the pipe. The additional volume

is determined in the same manner as for a circular pipe.

For a metric-units project, the english-units procedure described above should be used, with
english-units pipe sizes. The final cubic-yards backfill quantities should be converted to cubic
meters.

C. Computer Program for Determining Backfill Quantities

The computer program, Backfill Calculation Software, is now available on the Department’s
website at www.in.gov/dot/div/contracts/standards/07Bkfl-gt.xls, and will be included on the
Department’s Design and Construction Reference Guide CD dated September 2007. The
program, along with its related reference sheets and examples, is currently available in english

measurement units only. Use of the program precludes the need for hand-calculations. For a
metric-units project, the final cubic-yards backfill quantities determined from use of the program
should be converted to cubic meters.

For a circular pipe, the input data include pipe diameter, pavement or median width as required,
and T..

For a deformed pipe, the input data include pipe size, pavement or median width as required, T,
span, rise, and perimeter P. Span, rise, and P can be determined from the reference sheets
included with the program.

The following backfill-quantities calculation examples are included with the program.

Method 1, Circular Corrugated Pipe, Rock Foundation

Method 1, Deformed Smooth-Interior Pipe, Earth Foundation

Method 1, Circular Smooth-Interior Pipe, Earth Foundation

Method 2, Circular Corrugated Pipe, Earth Foundation

Method 2, Circular Corrugated Pipe, Structural-Plate Metal, Rock Foundation

Method 2, Deformed Corrugated Pipe, Earth Foundation

Method 3, Circular Corrugated Pipe, Earth Foundation

Method 3, Deformed Corrug. Pipe, Structural-Plate Aluminum Alloy, Earth Foundation
Method 3, Deformed Corrugated Pipe, Structural-Plate Steel, Rock Foundation

ooy n kW=

IV. VIDEO INSPECTION
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http://www.in.gov/dot/div/contracts/standards/07Bkfl-qt.xls

Video inspection will be required for each pipe that cannot be visually inspected. A structure
which will require video inspection is 100% of the length of any pipe deemed by the designer to
be difficult or impossible to visually inspect or is inaccessible for visual inspection. This would
include locations considered to be in confined spaces. Commercial- and private-drive pipes will
not be video inspected. This is a pay item, and should be applied as necessary to all non-
underdrain pipe pay items, without regard to INDOT Standard Specifications reference number.

V. INFORMATION TO BE SHOWN ON PLANS

The backfill method, material, and quantity; geotextile quantity if applicable; and video-
inspection quantity if applicable, should be shown in the Structure Data table for each pipe
structure. For a metric-units project, the metric pipe sizes should be shown on the plans, even
though english pipe sizes were used to determine the backfill quantities.

V1. RECURRING SPECIAL PROVISIONS AND RECURRING PLAN DETAIL

The Recurring Special Provisions and Recurring Plan Detail, all listed below and attached
hereto, should be called for beginning with the March, 2007, letting, and through the August 22,
2007, letting. The bases for use are also listed below.

Document No. and Title Basis for Use

211-R-534, B Borrow and Structure Backfill Pay item for B borrow or structure backfill

714-R-535, Concrete Culverts and Pay item with Standard Specifications Section
Retaining Walls 714 reference number

715-R-536, Pipe Culverts and Storm and Pay item with Standard Specifications Section
Sanitary Sewers 715 reference number

715-R-536d, Recurring plan details for Pay item with Standard Specifications Section
pipe-backfill methods 211, 714, 715, 717, or723 reference number

717-R-537, Structural Plate Pipe, Pipe-Arches, | Pay item with Standard Specifications Section
and Arches 717 reference number

Pay item with Standard Specifications Section
904-R-538, Structure Backfill 211, 714, 715, 717, or723 reference number

Beginning with the September 6, 2007, letting, the recurring special provisions will be
incorporated into the INDOT Standard Specifications and the recurring plan detail will become
the new INDOT Standard Drawings 715-BKFL- series. The provisions and detail will then no
longer be required to be called for in specific contracts.
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11-16-06
B BORROW AND STRUCTURE BACKFILL

The Standard Specifications are revised as follows:

SECTION 211, BEGIN LINE 1, DELETE AND INSERT AS FOLLOWS:
SECTION 211 - B BORROW FH= AND STRUCTURE BACKFILL

SECTION 211, AFTER LINE 23, INSERT AS FOLLOWS:
Aggregate for end bent backfill shall be No. 8 or No. 9 crushed stone or ACBF,
class D or higher.

SECTION 211, BEGIN LINE 48, DELETE AND INSERT AS FOLLOWS:

When Where structure backfill is specified, the Contractor may substitute
flowable backfill in accordance with 213. However, flowable backfill shall not be placed
into or through standing water, unless approved in writing.

SECTION 211, AFTER LINE 83, DELETE AND INSERT AS FOLLOWS:

Where specified, aggregate for end bent backfill shall be placed behind end bents
and compacted in accordance with 211.04. Prior to placing the aggregate, a geotextile
shall be installed in accordance with 616.11.

211.04 Mechanical Compaction
Where B borrow er and structure backfill is-te shall be compacted by-mechanical

compaction—it-shall—unless—otherwise—specitied—be—placed with mechanical tamps or
V|brat0rs |n accordance Wlth the appllcable provmons of 203 23 exeept—#—meehame&l

otherW|se set out hereln

Aggregate for end bent backfill and coarse aggregate No. 8, No. 9, or No. 11 used
for structure backfill shall be deposited in layers not to exceed 12 in. (300 mm) loose
measurement. Each layer shall be mechanically compacted with a compactor having a
plate width of 17 in. (425 mm) or larger that delivers 3000 to 9000 Ib (13.3 to 40 kN) per
blow. Each lift shall be compacted with two passes of the compactor.

SECTION 211, BEGIN LINE 117, DELETE AND INSERT AS FOLLOWS:

211.07 Agg%egate#er—l%nd—Bent—Baekﬁ# Blank




11-16-06

CONCRETE CULVERTS AND RETAINING WALLS
The Standard Specifications are revised as follows:

SECTION 714, AFTER LINE 37, INSERT AS FOLLOWS:

714.03.1 Backfill

Structure backfill or flowable backfill shall be used as backfill around concrete
culverts. Backfill shall be placed in accordance with 211 or 213 as applicable.

SECTION 714, BEGIN LINE 86, INSERT AS FOLLOWS:

714.07 Method of Measurement

Concrete used in retaining walls, culverts, and culvert extensions will be
measured in accordance with 702.27. Reinforcing steel will be measured in accordance
with 703.07. Precast reinforced concrete box sections and precast reinforced concrete box
section extensions will be measured by the linear foot (meter), complete in place.
Common excavation for retaining walls will be measured by the cubic yard (cubic meter)
to the neat lines shown on the plans. Structure backfill and B borrow for retaining walls
will be measured in accordance with 211.09 to the neat lines shown on the plans.
Structure backfill for drainage structures will be measured in accordance with 211.09.
Flowable backfill will be measured in accordance with 213.08. Field drilled holes will be
measured in accordance with 702.27.

714.08 Basis of Payment

The accepted quantities of concrete used in retaining walls, culverts, and culvert
extensions will be paid for at the contract unit price per cubic yard (cubic meter) for
concrete, of the class specified, structures. Reinforcing steel will be paid for in
accordance with 703.08. Precast reinforced concrete box sections will be paid for at the
contract unit price per linear foot (meter) for culvert, precast reinforced concrete box
sections, of the size specified, complete in place. Precast reinforced concrete box section
extensions will be paid for at the contract unit price per linear foot (meter) for culvert
extension, precast reinforced concrete box sections, of the size specified, complete in
place. Common excavation for retaining walls will be paid for at the contract unit price
per cubic yard (cubic meter) to the neat lines in accordance with 203.28. Structure
backfill and B borrow for retaining walls will be paid for in accordance with 211.10.
Structure backfill for drainage structures will be paid for in accordance with 211.10.
Where used as a substitute for structure backfill, flowable backfill will be paid for as
structure backfill. Where specified for backfill, flowable backfill will be paid for in
accordance with 213.09. Field drilled holes will be paid for in accordance with 702.28.

714-R-535



11-16-06
PIPE CULVERTS AND STORM AND SANITARY SEWERS
The Standard Specifications are revised as follows:

SECTION 715, AFTER LINE 27, INSERT AS FOLLOWS:

CONCIELE ... 702
Flowable Backfill ..o 213
GROLEXLIES.....ecevecvieieee e 918.02
Reinforcing Steel........ooooiiiiiie e 910.01
Rubber Type GasketS.......ccccvvvereerieiieie e 906.04
Straps, Hook Bolts, and NULS ..........cccooeiieiiiieceeeeie e 908.12
Structure Backfill ...........ccoooveiiiiie e 904

The maximum particle size of backfill material for corrugated pipe shall be less
than one-half the corrugation depth.

SECTION 715, BEGIN LINE 287, DELETE AND INSERT AS FOLLOWS:
715.09 Backfilling

AII plasne plpes e*eept—lengﬁuémal—unde%dmns—m%e&m—net—f&bnea%ed—wﬁh

structure backflll or flowable backflll Structure backflll shall be placed in accordance
with 211. Flowable backfill shall be placed in accordance with 213.07.-AH-ether—pipe
instalations-shall-be-backfiled as shown on the plans or as directed. Structure-backfith

shal-be-placed-naccordancewith-211-04-

Prior to placing flowable backfill, all standing water shall be removed from the
trench. If the water cannot be removed from the trench, structure backfill shall be used in
lieu of flowable backfill to an elevation 2 ft (0.6 m) above the groundwater. The
remainder of the trench shall be backfilled as shown on the plans.

AII pipes, except underdrains,
sh&” WI|| be mandeested V|sually mspected for acceptance a minimum of 30 days after
the completion of backfill operations. Pipes that cannot be visually inspected shall be
video inspected for acceptance in accordance with 718.07. The Engineer will determine
the sections of pipe to be video inspected.

After the visual or video inspection, all polyethylene and smooth wall polyvinyl
chloride pipes 36 in. (900 mm) or less in pipe pay item diameter shall be mandrel tested.
The mandrel shall be a go/no go mandrel with a minimum of nine arms or prongs and a
diameter of 5% less than the pipe pay item diameter. If the mandrel does not pass through
the pipe when pulled by hand or the mandrel damages the pipe, the deficient pipe shall be
removed, replaced, and mandrel tested a minimum of 30 days after the flowable backfill
has been replaced.

715-R-536
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11-16-06

Commercial and private drive pipes are excluded from the mandrel testing and
video inspection requirements.

Where material other than structure backfill or flowable backfill is permitted and
used for backfilling, it shall be of such nature that compacts readily. That portion around
and for 6 in. (150 mm) above the top of the pipe shall be free from large stones. This
material shall be placed in layers not to exceed 6 in. (150 mm), loose measurement, and
each layer compacted thoroughly by means of mechanical tamps. Where coarse
aggregate No. 8, No. 9, or No. 11 is used for structure backfill, geotextile shall be
installed.

An adequate earth cover, as shown on the plans, shall be placed over the structure
before heavy equipment is driven operated over it.

Backfill for slotted drain pipe and slotted vane drain pipe shall consist of class A
concrete on both sides of the pipe. During the backfilling and paving operations, the slot
shall be covered to prevent infiltration of material into the pipe.

SECTION 715, BEGIN LINE 408, INSERT AS FOLLOWS:
Structure backfill will be measured in accordance with 211.09. Flowable backfill
will be measured in accordance with 213.08.

Pavement replacement and subbase necessary due to structure replacement under
an existing pavement will be measured to the neat lines shown on the plans.

For structures for which the plans permit pipes of differing sizes for either smooth
or corrugated interiors, and the corrugated interior alternate is installed, measurement of
B-berrew-for structure backfill or flowable mertar backfill will be based on the neat line
dimensions shown on the plans for the smooth interior alternate.

Grated box end sections will be measured per each for the specified type, surface
slope, and pipe size.

Video inspection for pipe will be measured by the linear foot (meter) as
determined by the electronic equipment.

Mandrel testing of polyethylene and smooth wall polyvinyl chloride pipes 36 in.
(900 mm) or less in pipe pay item diameter will not be measured for payment.

Geotextile used to wrap backfill material will not be measured for payment.

SECTION 715, AFTER LINE 439, INSERT AS FOLLOWS:

Structure backfill will be paid for in accordance with 211.10. Where used as a
substitute for structure backfill, flowable backfill will be paid for as structure backfill.
When specified for pipe backfill, flowable backfill will be paid for in accordance with
213.00.

SECTION 715, AFTER LINE 461, INSERT AS FOLLOWS:

715-R-536
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11-16-06

Video inspections for pipe will be paid for at the contract unit price per linear
foot (meter) completed.

SECTION 715, AFTER LINE 562, INSERT AS FOLLOWS:
Video INSPection fOr PIPe.......cooiiriiiesieee e LFT (m)

SECTION 715, AFTER LINE 592, INSERT AS FOLLOWS:

Geotextile required for coarse aggregate No. 8, No. 9, or No. 11 structure backfill
material will not be paid for separately. The cost of the geotextile shall be included in the
cost of structure backfill.

The cost of providing the video inspection equipment, technician, videotapes, or
computer disks shall be included in the cost of the video inspection for pipe. No
additional payment will be made for repair or removal of pipes, backfill, the video
re-inspection of the repairs or replaced pipe, and all other work associated with the
repair or removal of unaccepted pipes.

715-R-536
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11-16-06
STRUCTURAL PLATE PIPE, PIPE-ARCHES, AND ARCHES
The Standard Specifications are revised as follows:

SECTION 717, BEGIN LINE 3, DELETE AND INSERT AS FOLLOWS:
717.01 Description
This work shall consist of furnishing and placing structural plate pipe, pipe-

arches or arches in accordance with these—specm»eauens—and—m—reasenably—elese

SECTION 717, BEGIN LINE 81, DELETE AND INSERT AS FOLLOWS:

717.04 Backfill

Where-shewn-on-theplans-or-when-directed; All structural plate pipe and pipe
arches shall be backfilled with structure backfill or flowable backfill shalH-be—used—in
baeckfilling-around-pipe-and-pipe-arch-struetures. Arch strueture backfill shall be structure
backfill. The amount of camber on the invert of the pipe or pipe-arch shall be varied to
suit the height of fill and supporting soil, except the camber grade shall not be above
level. Fhefinished-backfill-grade-shal-be-as-shewn-en-the-plans: Structure backfill shall
be placed in accordance with 211. Flowable backfill shall be placed in accordance with
213.

An adequate earth cover shall be provided over the structure, as shown on the
plans, before heavy construction equipment is griven operated over it. This earth cover
shall be free of stones.

When Where backfilling at arches before headwalls are placed, the material shall
first be placed midway between the ends of the arch, forming as narrow a ramp as
possible, until the top of the arch is reached. The ramp shall be built up evenly on both
sides and the backfilling material compacted as it is placed. After both ramps have been
built to the top of the arch, the remainder of the backfill shall be deposited in both
directions from the center to the ends and evenly on both sides of the arch.

SECTION 717, BEGIN LINE 160, DELETE AND INSERT AS FOLLOWS:

Flowable Where used as a substitute for structure backfill, flowable backfill will be paid
for as structure backfill. Where specified for backfill, flowable backfill will be paid for in
accordance with 213.09.
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11-16-06
STRUCTURE BACKFILL
The Standard Specifications are revised as follows:

SECTION 904, BEGIN LINE 360, DELETE AND INSERT AS FOLLOWS:

904.05 Structure Backfill

The material shall be of acceptable quality, free from large or frozen lumps,
wood, or other extraneous matter It shaII con5|st of suitable sand, gravel, crushed stone,

Structure backflll shaII be in accordance W|th one of the foIIowmg gradatlons or No. 8
No. 9, No. 11, No. 53, or No. 73 coarse aggregate in accordance with the gradation
requirements of 904.03(e). Coarse aggregate No. 8, No. 9, No. 11, No. 53, or No. 73
shall be crushed stone or ACBF, class D or higher.

904-R-538
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SECTION A-A

Structure or flowable
backfill as required

1:12 slope

LEGEND
Hc = Overall diamete ise .

¢ vera !am r or rise (typ.) Rock line
B. = Overall diameter or span
A = 8" min. for fill height less than 16' K

= 12" min. for fill height of 16' or more T Structure backfill
T. = Trench cover depth over pipe
W = 0.3 B;or 9", whichever is greater SECTION A-A
E = Encasement ROCK FOUNDATION
Lg = Backfill length measured from toe to toe of the 2:1 slopes.
. A Structure or flowable
@ Geotextile @‘ backfill as required Original ground line
Original ground line — 50 Width of | Compacted earth backfill
\ (typ)|  pavement | | g 2:1 slope (typ.)
Compacted earth backfill — SANE AN
————— N T NUAION
N T
1 : X | Dan=
////\ L SS9 TSSO u 777;”1'7;7 \
SRR
T < Fow
Ls
Appropriate end | |
treatment (typ.) A <a—
ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4' for B, > 54"

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

1 foot beyond each edge of the excavated trench or toe of slope.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
NEW ROADWAY, TRENCH
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SECTION B-B

W

Plan grade
Embankment to be constructed to

this elevation prior to placing pipe

LEGEND Embankment material Geotextile @
H. = Overall diameter orrise(typ) ./ A, .. N\
B, = Overall diameter or span
A = 8" min. for fill height less than 16' W (typ.)
= 12" min. for fill height of 16' or more et oo = \ - -
ructure or flowable
V., = 12" forB. < 18" . //
18" fo B > 18 oo e et
W = 0.3 B.or 9", whichever is greater 1:12 slope B, ////1/}/2//519//%
Ls = Backfill length measured from toe to toe of the 2:1 slopes. = 7 0.10Hc
AT Original ground line
Structure backfill and rock line
SECTION B-B
) ROCK FOUNDATION
@ Geotextile
Construct embankment to @ ‘ B Structure or flowable
pipe installation 5-0_ Width of | 9
(typ.) ‘ pave[nent 2:1 slope (typ.)
Compacted earth backfill = e Compacted earth backfill
< 0 e e - |
Original ground line B | %‘\/— = ,\X.‘%,\x =TT \ / Original ground line
Tt N ’
\‘ 4 <——F|me *74&,f7 S e
4 jREpEge Q ‘ /
| s |
/ f 1
Appropriate end
treatment (typ.) B =w-—

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4' for B, > 54"

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

1 foot beyond each edge of the excavated trench or toe of slope.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
NEW ROADWAY, EMBANKMENT

11-16-06
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Existing HMA pavement to
remain in place (typ.)

Profile Grade

Replacement HMA Pavement

2

Saw Cut (typ.)

2'-0" (typ.)

@

Structure or

\ Top of Subgrade

Flowable backfill ©
12 12
1 B, 1
T
0.1 H, _‘
t J 0.3 Bcor
9 in. min. (typ.)
L = Pay limits of pavement removal and pavement replacement (ft);

for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.

Bc = Overall diameter or span (in.)
Hc = Overall diameter or rise (in.)
d = Vertical distance from flowline to profile grade (ft)

HMA REPLACEMENT PAVEMENT

NOTES :
@ Existing subgrade over this distance shall remain in place.

The minimum pavement sections shall be as follows:
HMA: 165 #/syd HMA Surface, Type A,B,C or D on
variable HMA Intermediate, Type A, B, C or D

3. If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standared Drawing E 718-UNDR-01.

4. See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view.

@ Geotextile required if coarse aggregate is used. Geotextile should extend
1 foot beyond each edge of the excavated trench.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
EXISTING ROADWAY, TRENCH

11-16-06
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Existing PCCP to

remain in place (typ.)

Dowels shall be placed at
midpoint of PCCP depth (typ.)

Profile Grade
Replacement PCCP
Geotextile @

Saw Cut and

construction joint (typ.)

2'-0" (typ.) @ Existing Subbase

Structure or ~—— New Subbase @
Flowable backfill

6 in. (typ.)

12 12
Bc

Hc

0.1H,

1

? J 0.3 Bcor

9 in. min. (typ.)

Pay limits of pavement removal and pavement replacement (ft);
for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.

Overall diameter or span (in.)
Overall diameter or rise (in.)
Vertical distance from flowline to profile grade (ft)

PCCP REPLACEMENT PAVEMENT

NOTES :

@ Existing subgrade over this longitudinal distance shall remain in place.

2.

3.

4.

5.

The thickness of the replacement PCCP shall match that of the
existing concrete pavement.

See Standard Drawing E 506-CCPP-01 for subbase, dowels, and
construction joint details.

If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standard Drawing E 718-UNDR-01.

See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

1 foot beyond each edge of the excavated trench.

@ New subbase type shall match the existing subbase type and thickness.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL, METHOD 1
EXISTING ROADWAY, TRENCH

11-16-06
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Dowels shall be placed at
midpoint of PCCP depth (typ.)

Existing HMA overlay to 4
remain in place (typ.) )

Existing PCCP to
remain in place (typ.)

Profile Grade
@ Replacement HMA pavement
Geotextile Replacement PCCP

Saw Cut and
construction joint (typ.)

2-0" (typ) (1)

6 in. (typ.)

©
Structure or
Flowable backfill
12 12
Bc
1 v 1
T
0.1 H, \
L PN
T J 0.3 Bcor
9 in. min. (typ.)

Pay limits of pavement removal and pavement replacement (ft);
for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.

Overall diameter or span (in.)
Overall diameter or rise (in.)
Vertical distance from flowline to profile grade (ft)

COMPOSITE REPLACEMENT PAVEMENT

NOTES :
@ Existing subgrade over this distance shall remain in place.
2. The thickness of the replacement PCCP shall match that of the
existing concrete pavement.

3. The minimum pavement sections shall be as follows:
HMA: 165 #/syd HMA Surface, Type A,B,C or D on
variable HMA Intermediate, Type A, B, Cor D
See Standard Drawing E 506-CCPP-01 for subbase, dowels, and
construction joint details.

5. If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standard Drawing E 718-UNDR-01.

6. See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view.

@ Geotextile required if coarse aggregate is used. Geotextile should extend
1 foot beyond each edge of the excavated trench.

New subbase type shall match the existing subbase type and thickness.

Existing Subbase

™— New Subbase

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
EXISTING ROADWAY, TRENCH

11-16-06
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Plan grade

Original ground line

Compacted earth backfill

1:12 slope

Structure or flowable
backfill as required

/
Y
Geotextile @

Te

\ Plan grade
L e 1:12 slope

Bc Original ground line / Compacted earth backfill

2 r O.IOiC

We) | |
@ Geotextile T
SECTION C-C
1:12 slope 1N

LEGEND Rock line =2 :
He = Overall diameter or rise (typ.) Struchure or flowable Be Iravanancemononananand
B. = Overall diameter or span backfill as required ¢ . 4{
A = 8" min. for fill height less than 16' A

= 12" min. for fill height of 16' or more 0.10Hc }
Te = Trench cover depth over pipe Structure backfill
W = 0.3 B.or 9", whichever is greater SECTION C-C
E = Encasement ROCK FOUNDATION

Lg = Backfill length measured from toe to toe of the 2:1 slopes.

@ Geotextile @ ‘ ¢

Original ground line
Compacted earth backfill

Original ground line
Compacted earth backfill

5-0 Width of

(typ.) ‘ pavement ‘ T. 2:1 slope (typ.)
N - "

VAN
&

| \\\< ‘ \\‘\\\\\5
| LN T

Appropriate end
treatment (typ.)

Structure or flowable
C-=a— backfill as required

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4' for B, > 54"

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

1 foot beyond each edge of the excavated trench or toe of slope.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 2
CLASS 11, 1V, V AND VI DRIVES, TRENCH

11-16-06
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Plan grade
1.

Embankment material
Embankment to be constructed to
/ this elevation prior to placing p|pe

/

Geotextile >

T

Structure or ﬂowab e
backfill as required

=

T

|
1,/
7

—

: Compacted earth backfill
. / % 3.

1:12 slope ~ 1:12 slo
BC ///////////
= 0 10Hc @
’ W (typ') L ” R rade
Ground line Plan g
SECTION D-D

LEGEND

He
Bc
A

Ve

w
E
Le

Overall diameter or rise (typ.)
Overall diameter or span

8" min. for fill height less than 16'
12" min. for fill height of 16' or more

12" for B, < 18"
18" for B, > 18"

0.3 B, or 9", whichever is greater
Encasement

Backfill length measured from toe to toe of the 2:1 slopes. A

@ Geotextile

Construct embankment to
this elevation prior to
pipe installation

Embankment material
Embankment to be constructed to
/ this elevation prior to placing pipe \

/ macted earth backf/%

Structure or flowable
backfill as required

////////////7

1:12 slope’

IR RIATTCTS:
Ll

g | ’ ///}/}}textlle @
N 1:12 slope

N

XXX X I XXX I I I T X I I I I T XXX

A
|
|
|
I
1
Iy
| AN

Hc

Original ground line Structure backfill

and rock line
SECTION D-D
ROCK FOUNDATION
Structure or flowable
@ \ backfill as required
5-0 Width of |
(typ.)|  pavement 2:1 slope (typ.)

Compacted earth backfill

ELEVATION

Compacted earth backfill 6‘ ~—— Original ground line
- | meﬁmmmum O LA i’a \ /
Original ground line -~ (,,,«IQ Flow \*& QNN A L
\\ T LA | -
| Le
/ T
Appropriate end
treatment (typ.) D =w—

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4' for B, > 54"

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

Geotextile required if coarse aggregate is used. Geotextile should extend
1 foot beyond each edge of the excavated trench or toe of slope.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 2
CLASS 11, 1V, V AND VI DRIVES, EMBANKMENT

11-16-06
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@ Geotextile

Original ground line

Plan grade

Compacted earth backfill

P27
Structure or flowable W (typ.)
backfill as required =
1:12 slope — 1:12 slope
@ Geotextile
Bc
T | 0.10Hc Original ground line Plan grade
f Compacted earth backfill
SECTION E-E
Structure or flowable

LEGEND backfill as required =
Hc. = Overall diameter or rise (typ.) 1:12 slope
B. = Overall diameter or span
A = 8" min. for fill height less than 16' Rodk B

= 12" min. for fill height of 16' or more 0CK fine I T
V. = 12" forB. < 18" A

18" for B. > 18 T Structure backfill
T, = Trench cover depth over pipe ECTION E-E
W = 0.3 B.or 9", whichever is greater RO C?KFOUONDA:I'I ON
Lg = Backfill length measured from toe to toe of the 2:1 slopes.
Variable Variable
Pavement Pavement
@ Limits E @ Limits
%——'&‘. =‘f—__'——?
, . \ Original
5'-0 Compacted earth backfill _ 5'-0 ground line
(typ.) 2:1 slope (typ.) i Geotextile @ 2:1 slope (typ.) | (typ.)
X |
NN O O T T

Lg Structure or flowable

backfill as required

E =

ELEVATION THRU MEDIAN STRIP

1.

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B. < 54"

c.) 4' for B, > 54"

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

1 foot beyond each edge of the excavated trench or toe of slope.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 3
MEDIAN INSTALLATION, TRENCH

11-16-06
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Plan grade
Embankment to be constructed to

this elevation prior to placing pipe

f Geotextile @

Embankment material

W
Ground line

Ve

Structure or flowable
backfill as required

//////////////
1:12 slope’ 1:12 slope
Bc ////////////
f V 0.10Hc

N

W (typ.) L

this elevation prior to placing pipe

1.

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B. < 54"

c.) 4' for B, > 54"

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

1 foot beyond each edge of the excavated trench or toe of slope.

Plan grade
Embankment to be constructed to

SECTION F-F Embankment material f Geotextile @
LEGEND
Hc = Overall diameter or rise (typ.) < i% W (typ.)
B. = Overall diameter or span Structure or ﬂoyvablef //
A = 8 min. for fill height less than 16' e . 3
= 12" min. for fill height of 16' or more 1:12 slope’ B 1:12 slope
Ve = 12" forBc < 18" 5 7/// 10Hc
18" for Bc > 18" I T, éIIIIIIIIIIIXXIIIIIIIIIX roee)
W = 0.3 B.or 9", whichever is greater AT Original ground line
Ls = Backfill length measured from toe to toe of the 2:1 slopes. Structure backfill and rock line
SECTION F-F
ROCK FOUNDATION
Variable Variable
(2) Pavement (2) Pavement
Limits F Limits
[ » ‘ Y
50, Embankment to be constructed to | 50,
(typ.) this elevation prior to placing pipe | (typ.)

[ 2:1 slope (typ.)

e

| [ Geotextile @ 2:1 slope (typ.)

N »

Original J

Structure or flowable

ground line F -—

ELEVATION THRU MEDIAN STRIP

backfill as required

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
MEDIAN INSTALLATION, EMBANKMENT

11-16-06
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LEGEND

G Curb

0 Pavement Limits *
(s) Sidewalk

0 Travel Lane

(U) Utility Strip

o Paved Shoulder

* For backfill placement and computation

EDGE OF TRAVELWAY

BACK OF CURB

EDGE OF SIDWEWALK
ADJACENT TO CURB

EDGE OF PAVED

SHOULDER

EDGE OF SIDEWALK
ADJACENT TO UTILITY

STRIP

/7 Original ground line

Original ground line “

4

4

50 . Widthof
(typ) | | pavement ( | 2:1 slope (typ.)
=
//
A N
ELEVATION

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL

LIMIT DETERMINATION

11-16-06
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Original ground line

Plan grade

Geotextil
—— Gt

/

Tc

Structure or flowable —
backfill as required

1:12 slope 1:12 slope

) r 0.10Hc
W (typ.) L

Bc

SECTION A-A
LEGEND
Hc = Overall diameter or rise (typ.)
B. = Overall diameter or span
A = 200 min. for fill height less than 5.0 m
= 300 min. for fill height of 5.0 m or more
T. = Trench cover depth over pipe
W = 0.3 B;or 230, whichever is greater
E = Encasement
Lg = Backfill length measured from toe to toe of the 2:1 slopes.

@ Geotextile

15m,

Original ground line

Rock line

ol

Width of

Original ground line —
Compacted earth backfill \

(typ.) ‘ pavement ‘

Structure or flowable
backfill as required

1:12 slope

Structure backfill

SECTION A-A
ROCK FOUNDATION

Structure or flowable
backfill as required

2:1 slope (typ.)

Original ground line
Compacted earth backfill

Tc
—————— N TS
NS \\ﬂzggi A
1 | N\
////\ P AN _ ,,,4,,,,,;,44

7 i \Y/ FIOWSZ\\ ##### 7&4 N

~

Ls

Appropriate end
treatment (typ.)

A =-—

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 0.5 m for B, < 450

b.) 0.9 m for 18" < B, < 1350

¢.) 1.2 m for B, > 1350

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 0.6 m. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 0.6 m encasement.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

300 beyond each edge of the excavated trench or toe of slope.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
NEW ROADWAY, TRENCH

11-16-06
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Plan grade
Embankment to be constructed to

this elevation prior to placing pipe

Embankment material

Structure or flowable
backfill as required

Ve

142 siope 1112 slope
B “odonc
= o

w (typ-)i L

W

Plan grade

Embankment to be constructed to

this elevation prior to placing pipe

Embankment material

Structure or flowable
backfill as required

//////////////

1:12 slope’

SECTION B-B
LEGEND
He. = Overall diameter or rise (typ.)
B, = Overall diameter or span
A = 200 min. for fill height less than 5.0 m
= 300 min. for fill height of 5.0 m or more

V. = 300 for B; < 450

450 for B > 450
W = 0.3 B.or 230, whichever is greater
Lg = Backfill length measured from toe to toe of the 2:1 slopes.

@ Geotextile

Construct embankment to
this elevation prior to
pipe installation

Compacted earth backfill

) °

Width of

1.5m,

pavement
1

(typ.) |

Q7

B 7 1:12 slope

C ///////////

i - 0.10Hc
AT Original ground line
Structure backfill and rock line
SECTION B-B

ROCK FOUNDATION

Structure or flowable
backfill as required

2:1 slope (typ.)

/ Compacted earth backfill

/ Original ground line

4

/
Original dli 6\/_ _______ L N <
riginal ground line P P2 N AARiRD%eili
j\\ TR S AT ™
VI IRREREEPZ N ‘
| Ls
/ f |
Appropriate end

treatment (typ.)

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 0.5 m for B, < 450

b.) 0.9 m for 18" < B, < 1350

¢.) 1.2 m for B, > 1350

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 0.6 m. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 0.6 m encasement.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

300 beyond each edge of the excavated trench or toe of slope.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
NEW ROADWAY, EMBANKMENT
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Existing HMA pavement to
remain in place (typ.)

Profile Grade

Replacement HMA Pavement

2

Saw Cut (typ.)

600 (typ.)

@

Structure or

\ Top of Subgrade

Flowable backfill ©
12 12
1 B, 1
T
0.1 H, _‘
t J 0.3 Bcor
225 min. (typ.)
L = Pay limits of pavement removal and pavement replacement (m);

for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.

B¢ = Overall diameter or span (mm)
Hc = Overall diameter or rise (mm)
d = Vertical distance from flowline to profile grade (m)

HMA REPLACEMENT PAVEMENT

NOTES :
@ Existing subgrade over this distance shall remain in place.

The minimum pavement sections shall be as follows:
HMA: 90 kg/m? HMA Surface, Type A,B,C or D on
variable HMA Intermediate, Type A, B, C or D

3. If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standared Drawing 718-UNDR-01.

4. See Standard Drawing 715-BKFL-01 for pipe backfill trench elevation view.

@ Geotextile required if coarse aggregate is used. Geotextile should extend
300 beyond each edge of the excavated trench.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
EXISTING ROADWAY, TRENCH

11-16-06
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Existing PCCP to

remain in place (typ.)

Dowels shall be placed at
midpoint of PCCP depth (typ.)

Profile Grade
Replacement PCCP
Geotextile @

600 (typ.) @ Existing Subbase
Saw Cut and o @
construction joint (typ.) Structure or ~—— New Subbase
Flowable backfill
L 150(typ)
12 12
Bc
1 < 1

0.1H,

1

? J 0.3 Bcor

225 min. (typ.)

Pay limits of pavement removal and pavement replacement (m);
for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.

Overall diameter or span (mm)
Overall diameter or rise (mm)
Vertical distance from flowline to profile grade (m)

PCCP REPLACEMENT PAVEMENT

NOTES :

@ Existing subgrade over this longitudinal distance shall remain in place.

2.

3.

4.

5.

The thickness of the replacement PCCP shall match that of the
existing concrete pavement.

See Standard Drawing 506-CCPP-01 for subbase, dowels, and
construction joint details.

If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standard Drawing 718-UNDR-01.

See Standard Drawing 715-BKFL-01 for pipe backfill trench elevation view.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

300 beyond each edge of the excavated trench.

@ New subbase type shall match the existing subbase type and thickness.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL, METHOD 1
EXISTING ROADWAY, TRENCH
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Dowels shall be placed at

midpoint of PCCP depth (typ.)

Existing PCCP to \

remain in place (typ.)

Saw Cut and
construction joint (typ.)

-

@ Geotextile

Profile Grade
Replacement HMA pavement
Replacement PCCP

T T S |

o a e sl

~

for cross pipe, measured along roadway centerline; for pipe parallel to

600 (typ) (1)
©
Structure or
Flowable backfill
12 12
Bc
1
0.1 H, \
L NN
T J 0.3 Bcor
225 min. (typ.)
L = Pay limits of pavement removal and pavement replacement (m);

roadway centerline, measured prependicular to pipe centerline.

B¢ = Overall diameter or span (mm)
Overall diameter or rise (mm)
d = Vertical distance from flowline to profile grade (m)

COMPOSITE REPLACEMENT PAVEMENT

Existing HMA overlay to
remain in place (typ.)

Existing Subbase

™— New Subbase

NOTES :
Existing subgrade over this distance shall remain in place.

The thickness of the replacement PCCP shall match that of the
existing concrete pavement.

The minimum pavement sections shall be as follows:
HMA: 90 kg/m? #/syd HMA Surface, Type A,B,C or D on
variable HMA Intermediate, Type A, B, Cor D

See Standard Drawing 506-CCPP-01 for subbase, dowels, and
construction joint details.

If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standard Drawing 718-UNDR-01.

See Standard Drawing 715-BKFL-01 for pipe backfill trench elevation view.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

300 beyond each edge of the excavated trench.

New subbase type shall match the existing subbase type and thickness.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
EXISTING ROADWAY, TRENCH
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Plan grade

Original ground line

Compacted earth backfill

1:12 slope

Structure or flowable
backfill as required

LEGEND

/
1
S Geotextile @
| Plan grade
i e 1:12 slope
B ' - _
= : N 0.10Hc Original ground line / Compacted earth backfill
We) | |
@ Geotextile e
SECTION C-C
1:12 slope 1N
Rock line >

Hc = Overall diameter or rise (typ.)

B. = Overall diameter or span

A = 200 min. for fill height less than 5.0 m
T. = Trench cover depth over pipe

W = 0.3 B, or 230, whichever is greater

E = Encasement

Lg = Backfill length measured from toe to toe of the 2:1 slopes.

300 min. for fill height of 5.0 m or more 0.10Hc

@ Geotextile

N

Original ground line
Compacted earth backfill

[3)
r

Structure or flowable
backfill as required L

Structure backfill

SECTION C-C
ROCK FOUNDATION

ol
1.5m Width of ‘ 21 sope (typ)
(typ.)| pavement | T. / :1 slope (typ.

Original ground line
Compacted earth backfill

o = ‘ ——
| \\ / Q/ s\\\\\~

N\ ‘
| LN i

Appropriate end
treatment (typ.)

Structure or flowable
C-=a— backfill as required

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 0.5 m for B; < 450

b.) 0.9 m for 18" < B, < 1350

¢.) 1.2 m for B, > 1350

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 0.6 m. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 0.6 m encasement.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

300 beyond each edge of the excavated trench or toe of slope.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 2
CLASS 11, 1V, V AND VI DRIVES, TRENCH
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SECTION D-D

LEGEND

He
Bc
A

Ve

w
E
Le

Compacted earth backfill

= Overall diameter or rise (typ.)
Overall diameter or span

300 for B, < 450
450 for B > 450

0.3 B, or 230, whichever is greater
= Encasement

200 min. for fill height less than 5.0 m
300 min. for fill height of 5.0 m or more

= Backfill length measured from toe to toe of the 2:1 slopes.

@ Geotextile

Construct embankment to
this elevation prior to
pipe installation

4

Embankment material

Ground line Plan grade

Embankment to be constructed to
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ﬁ::&fﬁf:;;ﬂzr::?e ] cetotte 4
//////q//////7 - -'AJ ///////
1:12 slope’ B 1:12 slope
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SECTION D-D
ROCK FOUNDATION
Structure or flowable
@ \ backfill as required
1.5m Width of |
(typ.)|  pavement 2:1 slope (typ.)

NP

Compacted earth backfill

EEgERpENyAREn| —_ Original ground line
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Original ground line e SARRAP L@%LL'N Fow \r& SN\ DI \
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| Le
/ f
Appropriate end
treatment (typ.) D =—

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 0.5 m for B < 450

b.) 0.9 m for 18" < B, < 1350

c.) 1.2 m for B, > 1350

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 0.6 m. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 0.6 m encasement.

Geotextile required if coarse aggregate is used. Geotextile should extend
300 beyond each edge of the excavated trench or toe of slope.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 2
CLASS 11, 1V, V AND VI DRIVES, EMBANKMENT
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@ Geotextile

Original ground line

Plan grade

Compacted earth backfill

d JIW “
Structure or flowable W (typ.)
backfill as required =
1:12 slope — 1:12 slope
@ Geotextile
Bc
T r 0.10Hc Original ground line Plan grade
f Compacted earth backfill
SECTION E-E
Structure or flowable
LEGEND _ _ backfill as required =
Hc. = Overall diameter or rise (typ.) 1:12 slope
B. = Overall diameter or span
A = 200 min. for fill height less than 5.0 m Rock li = Be
= 300 min. for fill height of 5.0 m or more 0CK fine L I
V. = 300 for B. <450 A
450 for Bc > 450 T Structure backfill
T, = Trench cover depth over pipe ECTION E-E
W = 0.3 B;or 230, whichever is greater RO W ON
Lg = Backfill length measured from toe to toe of the 2:1 slopes.
Variable Variable
Pavement Pavement
@ Limits E @ Limits
[ D
. Original
1.5m Compacted earth backfill _ 1.5m ground line
(typ.) 2:1 slope (typ.) Geotextile @ 2:1 slope (typ.) | (typ.)

S———
4@ ‘ :

Lg Structure or flowable

backfill as required

E =

ELEVATION THRU MEDIAN STRIP

1.

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 0.5 m for B < 450

b.) 0.9 m for 18" < B, < 1350

¢.) 1.2 m for B, > 1350

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

300 beyond each edge of the excavated trench or toe of slope.

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 3
MEDIAN INSTALLATION, TRENCH
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Plan grade
Embankment to be constructed to

this elevation prior to placing pipe

f Geotextile @

Embankment material

Ve

Structure or flowable
backfill as required

////////////é/

Embankment material

this elevation prior to placing pipe

f Geotextile @

1.

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 0.5 m for B, < 450

b.) 0.9 m for 18" < B, < 1350

¢.) 1.2 m for B; > 1350

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

@ Geotextile required if coarse aggregate is used. Geotextile should extend

300 beyond each edge of the excavated trench or toe of slope.
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////////////é/
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B “octohe
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SECTION F-F
LEGEND
Hc = Overall diameter or rise (typ.)
B. = Overall diameter or span
A = 200 min. for fill height less than 5.0 m
= 300 min. for fill height of 5.0 m or more
Ve = 300 for B <450
450 for B > 450
W = 0.3 B.or 230, whichever is greater
Ls = Backfill length measured from toe to toe of the 2:1 slopes.

Variable

(2) Pavement
Limits

Embankment to be constructed to \
this elevation prior to placing pipe !

| [ Geotextile @ 2:1 slope (typ.)

[ 2:1 slope (typ.) |

N <

Original J

ground line

Structure or flowable

F -——

ELEVATION THRU MEDIAN STRIP

backfill as required

1:12 slope’ B 7 1:12 slope
c L,
f 7 .10HC/
AT Original ground line
Structure backfill and rock line
SECTION F-F
ROCK FOUNDATION
Variable
(2) Pavement
Limits
;‘-————"——?
1.5m
(typ.)

All Dimensions are in mm unless otherwise specified.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
MEDIAN INSTALLATION, EMBANKMENT
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LEGEND
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Pavement Limits *
Sidewalk

Travel Lane

Utility Strip

o Paved Shoulder

* For backfill placement and computation

EDGE OF PAVED

SHOULDER

EDGE OF SIDEWALK
ADJACENT TO UTILITY
EDGE OF TRAVELWAY STRIP
T 15m EDGE OF SIDWEWALK
®) ) BACK OF CURB ADJACENT TO CURB

Original ground line “

1.5m,  Width of
(typ.) \ | pavement ( | 2:1 slope (typ.)
// oL
/ - /* Original ground line
— ~fow N RN
I I — oW S

4

ELEVATION

All Dimensions are in mm unless otherwise specified.
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