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SECTI ON 02220

DEMCLI TI ON

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denplition and renobval of an existing culvert, sanitary
sewer, renoval of existing rubbish and debris, and rubbish and debris
resulting fromconstruction. Rubbish and debris shall be renpbved from
Government property daily, unless otherw se directed, to avoid accunul ation
at the site. Materials that cannot be renbved daily shall be stored in
areas specified by the Contracting Officer. In the interest of

occupational safety and health, the work shall be perfornmed in accordance
with EM 385-1-1, Section 23, Denplition, and other applicable Sections. In
the interest of conservation, salvage shall be pursued to the maxi num
extent possible; salvaged itens and nmaterials shall be disposed of as
speci fi ed.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wor k Pl an;

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provi de necessary supports, latera
braci ng and shoring when required, careful renoval and disposition
of materials specified to be salvaged, protection of property
which is to remain undi sturbed, coordination with other work in
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progress, and tinmely disconnection of utility services. The
procedures shall include a detailed description of the nethods and
equi pnent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1.

1.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knen renmove debris or performother work in the i mediate area

1.5.2 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to renain in place, to be reused, or to remamin the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renoval, or denolition work perforned under this
contract.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.1 UTI LI TI ES
Existing utilities shall be renmoved as indicated. Wen utility lines are
encountered that are not indicated on the draw ngs, the Contracting O ficer
shall be notified prior to further work in that area.

3.2 DI SPCSI TI ON OF MATERI AL

Title to nmaterial and equi pnent to be denolished, except Government sal vage
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and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The CGovernnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

2.1 Sal vageabl e Itens and Materi al

Contractor shall salvage itens and material to the naxi mnum extent possible.
.2.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Governnment property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

.3 CLEAN UP

Debris and rubbish shall be rermoved from basenment and sinilar excavations.
Debris shall be renbved and transported in a nmanner that prevents spillage

on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

-- End of Section --
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SECTI ON 02230

CLEARI NG AND GRUBBI NG

PART 1  GENERAL
1.1 DEFI NI TI ONS
1.1.1 O earing

Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
desi gnated for renoval, including dow tinber, snags, brush, and rubbish
occurring in the areas to be cl eared.

1.1.2 Gr ubbi ng

Grubbi ng shall consist of the renmoval and di sposal of stunps, roots |arger
than 3 inches in diameter, and matted roots fromthe desi gnated grubbing
ar eas.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 CLEARI NG

Trees, stunps, roots, brush, and other vegetation in areas to be cl eared
shall be cut off flush with or below the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trimed of dead branches 1-1/2 inches or nore in dianeter and
shall be trimred of all branches the heights indicated or directed. Linbs
and branches to be trimmed shall be neatly cut close to the bole of the
tree or main branches. Cuts nobre than 1-1/2 inches in diameter shall be
pai nted with an approved tree-wound paint.

3.2  GRUBBI NG
Grubbi ng shall consist of the conplete renoval of stunps, and roots over 1
i nch diameter. Depressions nade by grubbing shall be filled with suitable
mat eri al and conpacted to nake the surface conformwi th the original
adj acent surface of the ground.

3.3 TREE REMOVAL
Trees that are designated or directed to be renpved from areas outside

t hose areas designated for clearing and grubbing shall include the felling
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of such trees and the renoval of their stunps and roots as specified in
par agr aph GRUBBI NG

3.4 DI SPOSAL OF MATERI ALS

Trees, |ogs, stunps, roots, brush, rotten wood, and other refuse fromthe
cl earing and grubbi ng operations shall be disposed of by the Contractor

-- End of Section --
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3.12 SUBGRADE AND EMBANKMENT PROTECTI ON

-- End of Section Table of Contents --
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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 M croneters
(No. 200 Sieve) in Mneral Aggregates by
Washi ng

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse

Aggr egat es

ASTM D 698 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-I1bf/ft3) (600 KN-ninB)

ASTM D 1556 (1996) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2488 (1993) Description and ldentification of
Soil's

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1996) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils
ASTM D 4718 (1987; R 1994) Correction of Unit Weight

and Water Content for Soils Containing
Oversize Particles
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1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submittals
Excavation Staging Plan; G GI
The subnittal shall detail the excavation sequence, the equi pnent
to be used for excavation and hauling, and | ocations of prinary
haul routes. Attach a copy of the project schedule with the

submittal. The plan shall be in agreenent with the dewatering
schene, and submitted with the channel excavation dewatering plan.

SD- 06 Test Reports

Testi ng;
A summary of testing results indicated in PARAGRAPH: TESTI NG shal |
be subnmitted when the site work is substantially conplete. The
Contracting Oficer shall be informed of test results daily for
direction on corrective action required. Draft copies of field
testing results shall be furnished to the Contracting Oficer on a
frequent and regul ar basis as directed, but do not need to be
formally transnmitted through the submittal process.

1.3 SUBSURFACE DATA

Ref erence the Physical Data clause in Section 00800.

PART 2 PRODUCTS
2.1 DEFI NI TI ONS
2.1.1 Satisfactory Materials

Satisfactory materials shall be of a character and quality satisfactory for
t he purpose intended, and neet the applicable material specifications.

2.1.2 Cohesi onl ess and Cohesive Materials
Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH. Materials classified as GMand SMwi Il be identified
as cohesionl ess only when the fines are nonpl astic.

2.1.3 Pr oct or

Degree of conpaction required is expressed as a percentage of the nmaxi num
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density obtained by the test procedure presented in ASTM D 698. The
maxi mum density is hereafter abbreviated as the "Standard Proctor" or
“"Proctor" val ue.

2.1. 4 Embanknent

The term "enbanknent” as used in these specifications is defined as the
earth fill portions of the "di sposal area", "berns" and "Texas Crossing"
Enbanknent includes all types of earth fill nmaterials for the enbanknents
and all other specified or directed earth fills, (excepting those riprap
and beddi ng naterials used for slope protection, which are described in
SECTION:  STONE PROTECTION), within the limts of the enbanknent.

2.2 MATERI ALS

2.2.1 | mpervious Fil

Impervious fill material shall consist of material classified by ASTM D2487
as SM SC, or CL with not | ess than 30 percent by wei ght passing the No.
200 sieve. Inpervious fill shall have a plasticity index |ess than 50.

I mpervious fill shall have | ess than 40%retained on the No. 4 sieve, and

| ess than 30% retained on the 3/4" sieve. The material shall be free of
ice, snow, frozen earth, trash, debris, sod, roots, organic natter, or
stones |larger than 8 inches in any dinmension. Material obtained from above
el evation 836.00 in the cutoff channel excavation would be best utilized as
i mpervious fill.

2.2.2 Topsoi

Material suitable for topsoils obtained fromoffsite areas or excavations
shall be as defined in ASTM D 5268. Total depth of topsoil shall be 4
i nches.

2.3 CONSTRUCTI ON EQUI PMENT

Conpaction equi prent shall consist of sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, or other approved equi pment well suited to
the soil type being conpacted. Water flooding or jetting nethods of
conpaction will not be permtted for any soil types. Sprinkling equi pment
for cohesive soils shall apply water uniformy, in controlled quantities,
and be capabl e of variable application w dths.

2.3.1 Ber m

Use of sheepsfoot rollers (vibratory or non-vibratory), or scarification
between lifts, is required for construction of dans, dikes, or |evees (any
wat er retaining structures). Construction equi pnent and net hods shal
avoi d poor bonding between lifts, characterized by |ayered or | am nated
texture at the lift interfaces. Smooth surfaces (such as produced from
snooth drumrollers, rubber tired rollers, and construction traffic) shal
be scarified prior to placing subsequent |ifts.

PART 3 EXECUTI ON
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3.1 CLASSI FI CATION OF SO L NMATERI ALS

Classification of soil materials shall be performed by the Contractor in
accordance with ASTM D 2488. The Contracting O ficer reserves the right to
revise the Contractor classifications. |In the case of disagreenent, the
Contracting Oficer's classification will govern unless the soils are
classified in accordance with ASTM D 2487. All testing conpleted by the
Contractor in conjunction with soil material classification will be

consi dered incidental to the contract work.

3.2 STRI PPI NG OF TOPSO L

Where indicated or directed, topsoil shall be stripped to a depth of 6 to
8 inches. Topsoil shall be spread on areas already graded and prepared for
topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |locations

i ndicated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 2 inches in dianeter, and other naterials that would interfere
with planting and nmai ntenance operations. Any surplus of topsoil from
excavations and grading shall be placed in the disposal area

3.3 EXCAVATI ON

After topsoil renoval has been conpl eted, excavation of every description
regardl ess of material encountered, within the grading linmts of the
project shall be perforned to the Iines and grades indicated. Excavation
material suitable for use as fill shall be transported to and placed in
fill areas within the limts of the work. Excavations carried bel ow the
depths indicated shall be refilled to the proper grade with satisfactory
mat eri al

3.3.1 Channel Excavation

During construction, excavation and fill shall be perfornmed in a nanner and
sequence that will provide proper drainage at all tinmes. Dewatering shal
be inmplemented in a tinmely manner to provide drai nage of granular soils.
Excavation shall be staged to inplenment dewatering provisions as soon as
practicable. Excavation cuts shall be nade staged with proper equi pnment to
m ni m ze caving and sl oughing of the face when water is seeping in the
excavation. Excavation staging shall be nodified to best adapt to the
stratigraphy. Excavated soil which softened due to exposure water shall be
placed in the disposal area at specific |ocations as directed.

3.3.2 Changes and Differing Site Conditions

Excavati on subgrades in the bermand the Texas crossing are subject to
approval of the Contracting Oficer. 1In the event that it is necessary to
renove material to a depth greater than specified, the Contracting Oficer
will provide direction for changed work; and an adjustnent in the contract
price will be considered in accordance with the contract. Determ nation of
el evati ons and neasurenents of approved overdepth excavation of
unsatisfactory material bel ow grades indicated shall be done under the
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direction of the Contracting Oficer. The Contracting Oficer shall be
notified prior to proceeding with any unauthorized work. Additional work
not authorized by the Contracting Oficer shall be at the Contractor's
expense.

3.4 DI TCHES, GUTTERS, AND CHANNEL CHANGES

Ditches, gutters, and channel changes shall be cut accurately to the cross
sections and grades indicated. Gutters and ditches shall be finished in a
manner that will result in effective drainage. All roots, stunps, rock
and foreign natter in the sides and bottom of ditches, gutters, and channe
changes shall be trinmed and dressed or renoved to conformto the slope,
grade, and shape of the section indicated. Care shall be taken not to
excavate ditches and gutters bel ow the grades indicated. Excessive ditch
and gutter excavation shall be backfilled to grade with properly placed and
conpacted material. Al ditches and gutters excavated under this section
shal |l be nmaintained until final acceptance of the work. Satisfactory

mat eri al excavated fromditches and channel changes shall be placed in fill
ar eas.

3.5 BERM AND UTI LI TY TRENCH BACKFI LL

Fill in the bermshall be constructed at the |ocations and to |ines and
grades indicated. Fill shall neet the material specifications for the zones
i ndi cated on the drawi ngs. The naterial shall be placed in successive

hori zontal |ayers for the full width of the cross section and shall be
conpacted as specified. Each |ayer shall be conpacted before the
overlaying lift is placed.

3.5.1 Pl acenent And Conpaction

Each | ayer shall be spread uniformy on an acceptable soil surface. The

type of fill, its maxi numunconpacted |ift thickness, and the m ni num
conpaction requirenments (Percent of Standard Proctor density) to which each
type of fill shall be conpacted shall be as |isted bel ow
Maxi mum Unconpact ed Percent of Standard
Fill Zone Li ft Thi ckness (i nches) Proctor Density
I mpervious Fill in Berm 8 95

Sel ect Granul ar Beddi ng
Material for Utility Backfill 12 95
Above El evation 850

Uility Backfill and Repl acenent
of overexecavation in Channel and 12 85
Texas Crossing areas

a. Cohesive fill materials shall be placed in horizontal |ayers not
exceedi ng 6 inches | oose depth when hand operated conpactors are used.

3.6 DI SPOSAL AREA
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It is the general intention of the specification to obtain the conpaction
of the disposal area to approximately nmatch the density of the insitu soi
to be excavated. Fill in the disposal area shall be constructed at the

| ocations and to lines and grades indicated. The material shall be placed
i n successive horizontal |ayers not exceeding 12 inches in thickness. Each
hori zontal |ayer shall be conpacted with at |east 1 pass of a self driven
vi bratory sheepsfoot conpactor. Alternate conpactors shall be approved by
the Contracting Oficer, provided the Contractor denponstrates that the |ift
t hi ckness and conpactive energy is equivalent. Each |ayer shall be
conpacted before the overlaying lift is placed.

.7  TEXAS CROSSI NG SUBGRADE PREPARATI ON
. 7.1 Subgrade Correction

The Texas crossing subgrade shall be scarified or plowed to a depth of 12
inches, dried to a noisture estinmated to be near the plastic limt, or the
optimum noi sture content by the Standard Proctor test, and conpacted. The
soi|l shall be reconpacted each day so that |oose soil is not |eft

overnight. Any areas that are seeping water, or are considered too wet or
unstable to dry and conpact shall be identified, nmarked, and brought to the
Contracting Oficer's attention. Previously placed aggregate for
stabilizing haul roads is an acceptabl e subgrade.

.10.1 Proof Rolling

The Texas crossi ng subgrade shall be proof-rolled imrediately prior to

pl aci ng aggregate base. The proof rolling shall be inspected by the
Contracting Oficer and the CQC System Manager. Proof-rolling shall be
acconplished within the limts of the work by passing a | oaded 20 ton dunp
truck or rubber tired heavy equi pnent over the entire subgrade at a sl ow
rate of speed. The proofrolling shall continue until both inspectors are
satisfied with the coverage and marki ngs. Unusually soft or wet areas
shal |l be identified and marked. Aggregate base shall not be placed in the
identified soft areas until approved by the Contracting O ficer

. 8 FI NI SHI NG

Al areas covered by the project, including excavated and filled sections
and adj acent transition areas, shall be unifornmly snopoth-graded. The
finished surface shall be reasonably snmpooth, conpacted, and free from
irregul ar surface changes. The degree of finish shall be that ordinarily
obt ai nabl e from bl ade-grader operations, except as otherw se specified.
Ditches and gutters shall be finished to permt adequate drainage. The
surface of areas to be turfed shall be finished to a snoothness suitable
for the application of turfing.

.9 PLACI NG TOPSO L
Topsoi | placement is covered in SECTION: ESTABLI SHVENT OF TURF. The
finished grade shall be such that after subsequent treatnent (tillage,

topsoiling and planting) the planted grade shall join 1 inch bel ow
adj oi ni ng surfaced grade of wal ks, curbs and drives and even wi th adj oi ning
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turfed areas.
.10 TESTI NG
.10.1 Cener al

Al testing expenses shall be the Contractor's responsibility. Prior to
sanpling and testing the work, testing |aboratories shall be inspected and
approved in accordance with SECTI ON 01451: CONTRACTOR QUALITY CONTROL. The
Contracting Oficer reserves the right to direct the |ocation and sel ect
the material for sanples to be tested and to direct where and when

noi sture-density tests shall be perforned.

.10.2 Field Density Tests

Report forns for sunmmaries of field density tests shall include the m nimum
infornmation. Additional data required by the applicable ASTMtest nethods
shall be kept on file by the Contractor. Tests shall be nunbered
sequentially throughout the job, and retests shall reference the origina
test nunber (1A, 1B, etc.)

1. Test Nunber

2. Dry density, water content and gravel content of field test

3. Proctor Nunber, nmaxi mumdry density, optinumwater content, and
gravel content

4 Rel ati ve Conpaction

5 Each test shall be plotted on the graphic presentation of the
applicable Proctor test.

.10.3 Proctor Tests

Report forns for sunmmaries of Proctor tests shall include the m ninmm
infornmation. Additional data required by the applicable ASTMtest nethods
shal |l be kept on file by the Contractor. Jar sanples shall be retai ned by
the testing | aboratory for each Proctor test until field testing is
conpl et ed.

Test Nunber and mnet hod

Sanpl e location and visual soil description
maxi mum dry density, and opti mum water content
gravel contents in sanple and test specinens

N .

.10.4 Treatment of Oversize Particles for Density Tests

The fine gravel contents shall be corrected by selecting an appropriate
Proctor sanple. The fine gravel content shall be the particles retained on
the No. 4 sieve and passing the 3/4" sieve. The fine gravel content of the
field density test shall be within +5% of the fine gravel content of the
Proctor sanpl e.

The oversize fraction shall be particles retained on the 3/4" sieve. For

oversi ze fractions greater than 5% the oversize particles shall be
corrected in accordance with the Finer Fraction Method specified in ASTM D
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4718.

Each sand cone test shall report the gravel content retained on the No. 4,
3/ 8" and 3/4" sieve as appropriate for the proctor nethod referenced.

Where nucl ear testing is used and |ack of uniformty in the soil due to

| ayering, rock or voids are suspected, the test volune site shall be dug up
and visually examined to determine if the test material is representative
of the full naterial in general and if rock correction is required.

3.10.5 Corrective Action

Tests of materials which do not neet the contract requirenents (failing
test) will not be counted as part of the required testing. Each such
failing test must be retaken at the same location as the failing test was
taken. If testing indicates nmaterial does not neet the contract
requirenents, the naterial represented by the failing test shall not be
placed in the contract work or shall be reconpacted or renoved. The
guantity of naterial represented by the failing test shall be deternined by
the Contracting Officer up to the quantity represented by the testing
frequency. The Contractor may increase testing frequency in the vicinity of
a failing test in order to reduce renpval requirenments, as approved by the
Contracting O ficer. Such increases in testing frequency shall be at the
Contractor's expense and at no additional cost to the Governnent.

3.10.6 Testing Schedul e
a. Misture-Density Relations (ASTM D 698)
One test for each material variation
b. In-Place Densities (ASTM D 1556 or ASTM D 2922)

Berm 3 tests nininum

Sel ect Granul ar Bedding Material for Utility Backfill: 1 test per
250 linear feet
Uility Trench Backfill, and Repl acenent of overexecavation in

Channel and Texas Crossing areas: 1 test per 250 CY
c. Percent Passing No. 200 sieve (ASTM C 117)

I npervious Fill, 1 test for each 100 CY
d. Sieve Analysis (ASTM C 136)

Sel ect Granular Backfill, 1 test before delivery.
e. Plasticity Index (ASTM D 4318)

(1) Cohesive soils, 1 test for each Proctor test

3.11 NUCLEAR DENSI TY TESTI NG EQUI PVENT

Nucl ear density testing equi pment shall be used in general accordance with
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3.

ASTM D 2922 and ASTM D 3017. In addition, the follow ng conditions shal
apply:

a. Prior to using the nuclear density testing equi pnent on the site,
the Contractor shall submit to the Contracting Officer a certification
that the operator has conpleted a training course approved by the

nucl ear density testing equi pmrent nanufacturer, the nbst recent data
sheet fromthe manufacturer's calibration, and a copy of the nost
recent statistical check of the standard count precision

b. The first test and every tenth test thereafter shall include a
sand cone correlation test. The sand cone test shall be centered over
the prepared surface for the nuclear test, shall include a nom nal 6

i nch di ameter sand cone, and shall include a mninumwet soil weight of
6 pounds extracted fromthe hole. In addition, testing of aggregate
base soils shall include a mninumof 3 sand cone correlations for each
day of testing; and testing of bitum nous shall include a mninmumof 3
core densities for each day of testing. The density correl ati ons shal
be submitted with test results. Each transmittal including density test
data shall include a sunmary of all density correlations for the job
neatly prepared on a sunmary sheet including at a mni num

(1) date, neter serial nunber and operators initials.

(2) standard count and adjustnent data for each test.

(3) material type

(4) probe depth.

(5) noisture content by each test nethod and the deviation
(6) wet density by each test nethod and the deviation

c. The nuclear density testing equi pment shall be capabl e of extending
a probe 6 inches mninmumdown into a hole. The probe shall generally
be extended to the nmaxi num depth obt ai nabl e.

d. Nucl ear density testing equi pnent used within 2 vertical feet from
the existing ground water level, 5 horizontal feet froma vertical wal
or nassive concrete structure, or in a trench shall have the standard
count changed before and after each test, or the manufacturers
publ i shed correction procedure shall be followed.

€. Nuclear density testing equi pnent shall not be used during rain.
12  SUBGRADE AND EMBANKMENT PROTECTI ON

Conpact ed subgrades that are disturbed by the Contractor's operations or
adverse weat her shall be scarified and conpacted as specified herein to the
required density prior to further construction thereon. Subgrades not
neeting the specifications for finish, naterial type and density at the
time of surface material placenment shall be corrected at the Contractor's
expense. Cohesive enbanknents and subgrades shall be kept crowned or

sl oped for drainage. Newly graded areas shall be protected fromtraffic
and erosion. Any settlenent or washing away that nay occur from any cause
shal |l be repaired. No base course or pavenent shall be laid until the
subgrade has been checked and approved by the Contracting Officer. Ditches
and drains al ong subgrade shall be maintained to provide effective
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drainage. Al work shall inplenment best nanagenent practices for erosion
control

-- End of Section --

02300 - 12 DACWB7- 01- B- 0006



SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTENMS

PART 1 GENERAL

1.1 REFERENCES
1.2 RELATED WORK OF OTHER SECTI ONS
1.3 DEFI NI TI ONS
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Unyi el di ng Materi al
2.1.2 Unstabl e Materia
2.1.3 Sel ect Granul ar Backfill Materi al
2.2 PLASTI C MARKI NG TAPE

PART 3 EXECUTI ON

EXCAVATI ON
Trench Excavation
1 Bott om Preparati on
2 Unyi el di ng Materi al
3 Unst abl e Materi al
4 Excavation for Appurtenances
St ockpi | es
BACKFI LLI NG AND COVPACTI ON
2.1 Backfill for Appurtenances
SPECI AL REQUI REMENTS
3.1 Pl astic Marki ng Tape
DI SPLACEMENT OF SEVERS

PWwwwk

1
1
1
1.
1
2

w W
PWWWNW

w

-- End of Section Table of Contents --

02316 - 1 DACWB7- 01- B- 0006



SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON( CSHA)

29 CFR 1926 Subpart P, Excavations

1.2 RELATED WORK OF OTHER SECTI ONS
Dewatering is covered in SECTION 01000: GENERAL. WMaterial definitions,
backfill conpaction and testing requirenents are covered in SECTI ON 02300:
EARTHWORK.

1.3 DEFI NI TI ONS
Ref erence to pipes shall include conduits, cables, or other utility
systems. Appurtenant structures include nmanhol es, catch basins, inlets,
outlets, energy dissipators, or simlar structures.

PART 2 PRODUCTS

2.1 MATERI ALS

In addition to the definitions below, material definitions shall be as
specified in SECTI ON 02300: EARTHWORK.

2.1.1 Unyi el ding Materi al
Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinmension or as defined by the pipe

manuf act urer, whi chever is snmaller.

2.1.2 Unst abl e Materi al
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Unstable material shall consist of materials too soft and/or conpressible
to properly support the pipe or appurtenant structure.

.1.3 Sel ect Granul ar Backfill Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nore than 5 percent by weight of nmateria
passing the No. 200 nesh sieve, not nore than 20 percent by wei ght of

mat eri al passing the No. 40 nesh sieve and no | ess than 95 percent by

wei ght passing the 3/8 inch sieve. The maxi nrum all owabl e aggregate size
shall be 2 inches, or the maxi mum size recomrended by the pipe
manuf act urer, whichever is snaller.

.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6 inches wide with mnimumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi |lengthwi se and 1500 psi crosswi se. The tape
shal |l be nmanufactured with integral wires, foil backing or other neans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for nmarking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Police, and Fire Comuni cati ons

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Unl ess ot herwi se indicated, trench excavation shall be by open cut except
that short sections nmay be jacked or bored if the utility can be safely and
properly installed and ground | oss can be properly controlled. All
excavation shall be constructed in accordance with the Safety and Health
Requi renents Manual (EM 385-1-1) and/or OSHA Standards. Allowable trench
wi dt hs, depths, side slopes, sheet and bracing requirenents, and ot her
considerations are given in the OSHA Standard; and an abbrevi ated version
is given in the Safety and Heal t h Requirenents Manual

1.1 Trench Excavati on

Excavation shall be perforned to the Iines and grades indicated. During
excavation, nmaterial satisfactory for backfilling shall be stockpiled in a
neat and orderly manner at a sufficient distance fromthe banks of the
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trench to avoid overl oading and to prevent slides or caving. Topsoil shal
be stockpiled separately fromsuitable backfill material. G ading shall be
done as may be necessary to prevent surface water fromflowing into the
excavation, and any water accunulating therein shall be renmoved to naintain
the stability of the bottom and sides of the excavation. Unauthorized over
excavation shall be backfilled at no additional cost to the Governnent.

.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Pi pe shall rest on undisturbed or properly placed and conpacted soil al ong
its entire length. Bell holes shall be excavated to the necessary size at
each joint or coupling to elimnate point bearing. Stones of 3 inches or
greater in any dinension, or as recommended by the pi pe nanufacturer

whi chever is smaller, shall be renoved to avoid point bearing.

.1.1.2 Unyi el ding Materi al
Where unyielding material is encountered in the bottomof the trench, such
material shall be renoved 8 inches below the required grade and repl aced

with select granular fill.

.1.1.3 Unst abl e Materi al

Where wet, soft, unsuitable or otherw se unstable soil incapable of
properly supporting pipe is encountered in the bottomof a trench or
excavation, the Contractor shall imediately contact the Contracting

O ficer prior to proceeding with the associ ated work. Wen renoval of
unstable material is required due to i nadequate shoring and sheeting, water
renoval , control of ground water or other sinilar operations, such unstable
material shall be excavated and replaced with satisfactory material as
directed at no additional cost to the Government.

.1.1.4 Excavation for Appurtenances

Excavation for appurtenances shall be of sufficient size to permt the

pl acenent and renoval of forns for the full length and width of structure
footings and foundati ons as shown. Renoval of unstable naterial shall be
as specified above. Wen concrete or nasonry is to be placed in an
excavated area, special care shall be taken not to disturb the bottom of
t he excavation. Excavation to the final grade |evel shall not be nade
until just before the concrete or nasonry is to be placed.

. 1.2 St ockpi | es

St ockpi |l es shall be kept in a neat and well drained condition, giving due
consideration to drainage at all tinmes. The ground surface at stockpile

| ocations shall be cleared, grubbed, and sealed. Satisfactory and
unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contam nati on which may
destroy the quality and fitness of the stockpiled material. |If the
Contractor fails to protect the stockpiles, and any material becones

contam nated, frozen or too wet for use, such material shall be renpved and
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repl aced with satisfactory material from approved sources at no additiona
cost to the Governnent.

.2 BACKFI LLI NG AND COWPACTI ON
Backfill shall consist of satisfactory naterial neeting the requirenents

shown and specified. Conpaction and testing requirenments for backfil
shall be as stated in SECTION 02300: EARTHWORK.

2.1 Backfill for Appurtenances

After the structure has been constructed and the concrete has been all owed
to cure for 7 days, backfill shall be placed in such a manner that the
structure will not be damaged by the shock of falling earth. The backfil

materi al shall be deposited and conpacted as specified for final backfill,
and shall be brought up evenly on all sides of the structure to prevent
eccentric | oading and excessive stress.

.3  SPECI AL REQUI REMENTS
. 3.1 Pl asti c Marki ng Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 18
i nches bel ow fini shed grade unl ess ot herw se shown.

.4 DI SPLACEMENT OF SEVEERS

The Contractor shall be responsible for verifying that installation nmethods
neet common practice, reconmendations of the pipe manufacturer, and are
sufficient for the site conditions. Provisions should be nade to prevent
pi pe floatation. If, in the judgenent of the Contracting Oficer, the
interior of the pipe shows poor alignnment or any other defects that woul d
cause i nproper functioning of the system the defects shall be renedi ed as
directed at no additional cost to the Government.

-- End of Section --

02316 - 5 DACWB7- 01- B- 0006



SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02378

GEOTEXTI LES USED AS FI LTERS

PART 1 GENERAL

REFERENCES

SUBM TTALS

SH PMENT, HANDLI NG AND STORAGE
3.1 Shi pnent and St orage

(RS SS
B WN R

PART 2 PRODUCTS

2.1 GECOTEXTI LE
2.1.1 Ceotextil e Fi ber
2.2 GEOTEXTI LE TESTI NG

PART 3 EXECUTI ON

SURFACE PREPARATI ON

| NSTALLATI ON OF GEOTEXTI LE

PROTECTI ON

PLACEMENT OF MATERI AL ON GEOTEXTI LE
OVERLAPPI NG AND SEAM NG

O wN R

-- End of Section Table of Contents --

02378 - 1

DACWB7- 01- B- 0006



SECTI ON 02378

GEOTEXTI LES USED AS FI LTERS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 288 (1996) Geotextile Specification for
H ghway Applications

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 4354 (1996) Sanpling of CGeosynthetics for
Testi ng
ASTM D 4632 (1991; R 1996) Grab Breaki ng Load and

El ongati on of Geotextiles

ASTM D 4873 (1997) Identification, Storage, and
Handl i ng of Geosynthetic Rolls

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Geotextil e Data;

Catal og cuts or technical data sheet shall be subnmitted for the
geotextile showi ng that the product neet the specifications.

SD- 06 Test Reports
Ceotextil e Test Results;

Submited signed copies of the geotextile testing. The first test
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1

shal |l be subnmitted prior to installation
SD-07 Certificates
Geot extil e;

MII certificate or affidavit signed by a legally authorized
official fromthe conpany nmanufacturing the geotextile. The mll
certificate or affidavit shall attest that the geotextile neets
the chenical, physical and nanufacturing requirenments stated in
this specification.

3 SHI PMENT, HANDLI NG AND STORAGE

3.1 Shi pnent and Storage

Only approved geotextile shall be delivered to the project site. All
geotextile shall be | abel ed, shipped, stored, and handled in accordance

with ASTM D 4873. No hooks, tongs, or other sharp instrunents shall be
used for handling geotextile.

PART 2 PRODUCTS

2.

2.

1 GEOTEXTI LE

Ceotextile shall neet the requirenents of AASHTO M 288, pernanent erosion
control geotextile selected for an in-situ soil having greater than 50%
passing the No. 200 sieve (0.075 mm), and having a permtivity not |ess
than 0.7 per second.

1.1 Ceotextil e Fiber

Fi bers used in the manufacturing of the geotextile shall consist of a

| ong-chai n synthetic polynmer conposed of at |east 85 percent by wei ght of
pol yol efi ns, polyesters, or polandes. Stabilizers and/or inhibitors shal
be added to the base polynmer if necessary to nake the filanments resistant
to deterioration caused by ultraviolet |light and heat exposure. Reclained
or recycled fibers or polyner shall not be added to the fornul ation
Ceotextile shall be formed into a network such that the filanments or yarns
retain dimensional stability relative to each other, including the edges.
The edges of the geotextile shall be finished to prevent the outer fiber
frompulling away fromthe geotextile.

.2 GEOTEXTI LE TESTI NG

Two sanple of the geotextile shall be obtained in accordance with ASTM D
4354 and tested for grab tensile strength in accordance with ASTM D 4632.
One sanple shall be obtained fromthe rolls prior to delivery, and one
sanpl e shall be obtained fromthe material delivered to the job site. Both
sanpl es shall be obtained in the presence of the Contracting Oficer

unl ess wai ved.
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PART 3 EXECUTI ON

Addi tonal specific requirenents for placing riprap are covered in Section
02388.

3.1 SURFACE PREPARATI ON

Surface on which the geotextile will be placed shall be prepared to a
relatively smooth surface condition, in accordance with the applicable
portion of this specification and shall be free fromobstruction, debris,
depressions, erosion feature, or vegetation. Any irregularities will be
renoved so as to insure continuous, intimate contact of the geotextile with
all the surface. Any |loose material, soft or |ow density pockets of
material, will be renoved; erosion features such as rills, gullies etc.

nust be graded out of the surface before geotextile placenent.

3.2 | NSTALLATI ON OF GEOTEXTI LE

The geotextile shall be placed in the manner and at the | ocations shown.
Ceotextile shall be covered with the specified naterials as soon as
practicable after the geotextile is installed. Al geotextile shall be
covered with 7 days after installation

3.3 PROTECTI ON

At the tinme of installation, the geotextile shall be rejected if it has
defects, rips, holes, flaws, deterioration or damage incurred during

manuf acture, transportation or storage. The geotextile shall be protected
at all tines during construction fromcontam nation by surface runoff and
any geotextile so contam nated shall be renoved and replaced with
uncont am nated geotextile. In no case shall any type of equipnent be

al l owed on the unprotected geotextile. Any geotextile damaged shall be
uncovered as necessary and replaced at no cost to the Governnent.

3.4 PLACEMENT OF NMATERI AL ON GEOTEXTI LE

The placenent shall be perforned in a manner that shall not danmmge the
geotextile including tear, puncture, or abrasion. On sloping surfaces,
granular fill or aggregate base materials shall be placed fromthe bottom
of the sl opes upward.

3.5 OVERLAPPI NG AND SEAM NG
Seans may be sewn of overlapped. Overlaps shall be a mnimum of 24 inches.
Thread for sewi ng shall neeting the chem cal requirenments given above for
geotextile yarn. Alternate nethods of seam ng, such as bondi ng by cenent

or by heat, shall be submitted for approval, and (if approved) shall be
acconpani ed by seamtesting for verification

-- End of Section --
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SECTI ON 02388

STONE PROTECTI ON (Rl PRAP)

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 33 (1999) Concrete Aggregates

ASTM C 127 (1988; R 1993) Specific Gravity and
Absorption of Coarse Aggregate

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM C 295 (1998) Petrographi c Exani nation of
Aggregates for Concrete

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 4791 (1995) Flat Particles, Elongated

Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D 4992 (1994) Evaluation of Rock to be Used for
Er osi on Control

ASTM D 5312 (1992; R 1997) Evaluation of Durability of
Rock for Erosion Control Under Freezing
and Thawi ng Conditi ons

CORPS OF ENG NEERS ( COE)
EM 1110- 2- 2302 (1990) Construction with Large Stone

M nnesot a Departnent of Transportati on (MNDOT) Standard
Specifications for Construction

MNDOT 2511 (1995) Riprap

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submittals
Mat erial Sources; G GT
The Contractor shall designate in witing only one source or one
conbi nati on of sources from which he proposes to furnish stone.
The Contractor shall state in witing nethods of processing and

handling riprap, and shall notify the Contracting Oficer when
producti on net hods are changed.

SD- 06 Test Reports
Gradation Test;
Gradation Test Results for riprap and aggregates. Riprap
gradation testing results shall be subnmitted on the WORKSHEET FOR
GRADATI ON ANALYSI S OF RIPRAP and t he gradation curve (form 4055).
A bl ank copy of each formis included at the end of this section.
SD-07 Certificates
Certified Weight Scal e Tickets;
Copies of all certified weight scale tickets shall be furnished to

the Contracting Oficer at a frequency as directed. The tickets
do not need to be formally subnitted through the submittal process.

PART 2 PRODUCTS

2.

1 STONE SOURCES AND EVALUATI ON

Stone and aggregate naterials shall be produced fromthe sources listed in
SECTI ON 00830: ATTACHMENTS. |f the Contractor proposes to furnish
materials froma source not |isted, the Governnent GCeol ogist will nmake such
i nvestigations and eval uati ons as necessary to deterni ne whether or not
materials with acceptable durability can be produced fromthe proposed
source. The rock supplied shall be produced fromone rock formation to
provi de a product of uniform appearance. The Contractor shall not supply
rock fromvarious formations, or mix field stone with quarried rock, unless
approved by the Contracting Oficer. It is the Contractor's responsibility
to determine that the stone source or conbination of sources selected is
capabl e of providing the quality, quantities and gradation needed and at
the rate needed to nmaintain the schedul ed progress of the work.

1.1 Al t ernate Sources

a. Evaluation by Site Inspection. |If the Contractor proposes to furnish
stone froman unlisted source, the Governnent will evaluate the alternate
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source and reply within 30 days. A quarry investigation shall be perforned
by a Governnent geol ogi st or engineer. |f the source is an undevel oped
quarry or if the operation has been dormant for nore than one year such
that the quarry face is weathered, the Contractor shall expose fresh rock
for 20 feet horizontally and for the full height of the face proposed for
production, prior to the field evaluation. The Government will consider
service records for stone of a simlar size, placed in a simlar thickness
and exposed to weathering under sinmlar conditions as are anticipated for
this contract. The Government may choose to accept the source based on
rock classification, geologic evaluation, and service records show that the
stone is durable to the satisfaction of the Governnent.

b. Evaluation by Test Data. |If sufficient information is not avail able,
the Governnent will reconsider the alternate source if evaluation is

suppl enented by sanpling and testing. This will require an additional 60
day evaluation period. |If the Contractor wi shes to pursue the alternate
source, the Governnment will notify the Contractor of required testing and
evaluation criteria. Criteria for acceptance will consider criteria in EM
1110-2-2302, but will also consider characteristics of rock found i n nearby
quarries. Sonme conmpn test procedures that may be considered incl ude:

Unit Weight and Absorption (ASTM C 127).
Pet r ogr aphi ¢ Exani nation (ASTM C 295 and ASTM D 4992).
Resi stance to Freezing and Thawi ng (ASTM D 5312).

c. Sanmpling and Testing. Sanples fromalternate sources shall be taken by
a representative of the quarry under the supervision of the Contracting
Oficer. Information provided with the sanples shall include the |ocation
and stratigraphy within the quarry fromwhich the sanple was taken. The
Contractor shall ship the sanples to a |aboratory identified by the
Contracting O ficer. The Government will be responsible for testing costs
associated with one quarry per project; and the Contractor shall be
responsi ble for testing costs for additional sources.

. 1.2 Acceptance of Materials

Acceptance of a source of stone is not to be construed as acceptance of al
material fromthat source. The right is reserved to reject materials from
certain |localized areas, zones, strata, or channels, when such naterials
are unsuitable for stone as determned by the Contracting Officer. The
Contracting Oficer also reserves the right to reject individual units of
produced specified materials in stockpiles at the quarry, all transfer
points, and at the project construction site when such materials are
determ ned to be unsuitable.

.2 Rl PRAP

Ri prap gradation shall neet the requirenents indicated on the attached FORM
4055. The stone shall be well graded within the limts specified.

2.1 Cener al

Al'l stone shall be durable material. Stone for riprap shall have a
specific gravity not less than 2.55. Stone shall be of a suitable quality
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to ensure permanence in the structure and in the climate in which it is to
be used. It shall be free fromcracks, blast fractures, beddi ng, seans and
ot her defects that would tend to increase its deterioration fromnatura
causes. A hairline crack that is defined as being detrinental shall have a
mnimumw dth of 4 m| and shall be continuous for one-third the dimension
of at least two sides of the stone. The stone shall be clean and
reasonably free fromsoil, quarry fines, and shall contain no refuse. Any
foreign material adhering to or conmbined with the stone as a result of
stockpiling shall be renoved prior to placenent. The maxi num aspect ratio
(greatest dinmension:least dinension) of any piece of stone for size ranges
shall be not greater than 3:1 when neasured across nutually perpendicul ar
axis. ASTM D 4791 shall be used as a guide to performthe test.

.2.2 Pr oducti on

As a minimum all stone naterials shall be handl ed once with an approved
rock fork or processed over a vibrating grizzly. R prap shall be handl ed
and selectively | oaded onto trucks in a manner to avoid segregation and
provide a distribution of stone sizes consistent with the gradati on band
and test sanmples. Each truckload shall be representative of the gradation
requi renents.

.3 BEDDI NG MATERI AL

Beddi ng material shall be conposed of tough, durable particles, adequately
free fromthin, flat and el ongated pi eces, and shall contain no organic
matter nor soft, friable particles in quantities considered objectionable
by the Contracting Officer. The aggregates shall neet the quality

requi renents of ASTM C 33. The bedding nmaterial shall be well-graded
between the limts shown. Gadation shall conformto the follow ng

requi renents:

Si eve Desi gnati on Percent Passi ng by Wi ght
3" 100
1-1/2" 60 - 87
3/ 4" 40 - 72
3/ 8" 25 - 55
#4 10 - 40
#10 0 - 25
#40 0 - 10
#200 0- 4

.4 GRANULAR FI LL

The granular fill material shall consist of sand or gravel and shall have a
uni form gradation neeting the requirenments of MNDOT specification
3149. 2(E), Aggregate Backfill. The material shall be conposed of tough

durabl e particles; shall be free of thin, flat and el ongated pieces and
shall contain no organic matter or soft friable particles in quantities
consi dered obj ectionable to the Contracting Oficer

.5  SOURCE QUALITY CONTROL

Gradation tests shall be performed by the nethods and at the frequency
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listed below. A satisfactory gradation test shall be obtained prior to any
haul i ng and delivery of materials. All tests, including failing tests
shal | be subm tted. Tests performed on material which do not neet
gradation and shape requirenents will not be counted as part of the tests
required. The Contracting Oficer shall be inforned i medi ately of test
results and draft copies of test results shall be furnished at the
Contracting O ficers request.

.5.1 Sanpl i ng Requirenents

The Contracting O ficer shall direct the tine and | ocation of sanpling,
unl ess wai ved. Sanpl es shall be taken from stockpiles or |oaded trucks,
and not directly fromconveyers or chutes.

.5.2 Ri prap Gradation Testing

a. Notification. The Contracting Oficer shall be informed 24 hours
before each riprap test.

b. Testing Frequency. Two (2), including one test prior to delivery
of riprap to the project site and one test fromstockpiled riprap at
the project site.

c. Sanple Size. The sanple shall have a m ni nrum gross wei ght not |ess
than 6 tons.

.5.2.1 Ri prap Test Method A

Test method A shall consist of weighing all stones larger than 5 pounds in
a sanple. Five to seven wei ght classes shall be selected within the range
of stone sizes. Each stone shall be wei ghed and recorded on the work sheet
for method A.  The weight of stones shall be sumed for each wei ght cl ass;

after which calculations and a plot of the gradation shall be conpleted in
accordance with accepted practice for soil and aggregate gradations.

.5.2.2 Ri prap Test Method B

Test method B shall consist of separating the stones into 5 to 7 piles,
ordered by size. The sanple shall be separated on a clean, hard surface
that is free of smaller stones that could beconme nmixed with the sanple.

The stones shall be visually screened to place theminto appropriate piles.
Al'l stones shall be separated and placed into a pile before weighing.
After separating, the smallest and | argest rock in each pile shall be

wei ghed and recorded. The stones shall be adjusted as necessary so that
the wei ght classes do not overlap. After adjustnent is adequate and wei ght
cl asses have been established, each pile of stone shall be wei ghed and
recorded on the work sheet for nethod B. Calculations and a plot of the
gradation shall be conpleted in accordance with accepted practice for soi
and aggregate gradations.

.5.3 Beddi ng Gradati on Testing
The bedding and filter materials shall be sanpled in accordance with ASTM D

75 and tested in accordance with ASTM C 136.
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2.

2.

a. Testing Frequency. One gradation test prior to delivery of
material to the project site and one test from stockpiled material at
the job site at the discretion of the Contracting O ficers
Representative

b. Sanple Size. Aggregate sanples shall have a m ni nrum gross wei ght
not |ess than 150 pounds

5.4 Granular Fill Testing

The granular fill shall be sanpled in accordance with ASTM D 75 and tested
in accordance with ASTM C 136.

a. Testing Frequency. One gradation test prior to delivery of
material to the project site and one test from stockpiled material at
the job site at the discretion of the Contracting O ficers
Representative

b. Sanple Size. Ganular fill sanples shall have a mi ni num gross
wei ght not | ess than 50 pounds

6 STOCKPI LES

St ockpil es shall be formed by a series of layers or truckl oad dunps, where
the rock essentially remains where it is placed. Subsequent |ayers shal
be started 10 feet fromthe edge of the previous |ayer so that the rock
will not roll down the edges of the pile. Any stone which has becone
contam nated with soil or refuse shall not be put into the work unless the
contam nating material has been renoved prior to placenent.

PART 3 EXECUTI ON

3.

1 CONSTRUCTI ON TOLERANCES

Work shall generally neet the required el evations, slope and grade; and the
outer surfaces shall be even and present a neat appearance.

a. Subgrades. Areas on which stone protection will be placed shall be
graded and/or dressed to conformto cross sections shown on the contract
drawi ngs within 2 inches above or below the neat lines. The surface shal
be reasonably snpboth to match tol erances nornally obtai ned by rough gradi ng
wi th bl aded equi pnent. For subaqueous construction in greater than 3 feet
of water, the tolerance shall be 6 inches.

b. Layer Thickness. Any layers found to be | ess than 80% of the specified
t hi ckness shall be corrected. This tolerance shall only be exceeded on

i sol ated spot checks, and if the tolerance is comopnly exceeded, the
Contractor shall change his construction nethods to inprove the quality
control. If it is necessary to estimate riprap quantities for changes, the
vol une shall be based on neat |ine dinensions and the plan dinension for

t hi ckness. A conversion factor of 1.5 tons/CY shall be used to determ ne
guantity requirements, unless otherwi se directed by the Contracting O ficer
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3.

c. Surface Tolerances. The finished surface tol erance above the neatline
shal |l generally not deviate fromthe |lines and grades shown by nore than
hal f (1/2) the average stone dinension of the gradation range. Riprap that
has a rough and uneven surface shall be reworked by hand to stabilize
stones that wobble and are out of tolerance, except where the Contracting
O ficer approves use of equipnment. Rearrangi ng of individual stones shal
be required to the extent necessary to obtain a well-graded distribution of
stone si zes.

.2 FOUNDATI ON PREPARATI ON

Foundati on areas shall be excavated or filled to the lines and grades

shown. Filling shall be with earth simlar to the adjacent material and
shall be well conpacted. |Innediately prior to placing riprap, the prepared
subgrade will be inspected by the Contracting Oficer unless waived; and no

materi al shall be placed thereon until that area has been approved.

.3 PLACEMENT OF GRANULAR FI LL

Granular fill shall be spread uniformy to the Iines and grades shown or
directed. Any danage to the geotextile shall be repaired before proceeding
with the work. Conpaction will not be required but granular fill shall be

finished to a uniformsurface, free from nobunds and w ndr ows.

.4 PLACEMVENT OF BEDDI NG LAYERS

Beddi ng material shall be spread unifornmy on the prepared base to the
lines and grades indicated and in such nanner as to avoid disturbance to

t he subgrade. Placing by nmethods which tend to segregate the particle
sizes or cause mxing of the separate layers will not be permtted.

Pl acenent shall begin at the bottomof the area to be covered and conti nue
up slope. Subsequent |oads of naterial shall be placed agai nst previously
pl aced material in such a nanner as to ensure a relatively honbgenous nass.
Any damage to the surface of the prepared base during placing of the
material shall be repaired before proceeding with the work. Conpaction of
beddi ng material will not be required, but the surface shall be finished to
present an adequately even surface, free from nmounds or w ndrows.

.5 PLACEMENT OF GEOTEXTI LE

Pl acenent of geotextile shall be in accordance with MNDOT 2511. 3.

.5.1 Covering Ceotextile

Overlying sand and aggregate |ayers shall be spread uniformy to the ful
lift thickness on the geotextile by nethods that do not tear, puncture, or
reposition the fabric. Sudden braking and sharp turning shall be avoi ded.
Tracked equi prent shall not turn to prevent tracks from shearing the
geotextile. Construction equi pnent shall not be operated directly upon the
geotextile.

6 PLACEVENT OF RI PRAP
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3.

6.1 Layer Requirenents

Ri prap shall be placed in a manner which will produce a well-graded nmass of
rock with the mninumpracticable percentage of voids. The |arge stones
shall be well distributed. The finished riprap shall be free from

obj ecti onabl e pockets of snmmll stones and clusters of |arger stones.

.6.2 Constructi on Met hods

Unsegregated stone shall be placed in a systematic manner. Riprap shall be
placed to its full course thickness in one operation and in such nanner as
to avoid displacing underlying material. Placenment shall typically begin
at the bottomof the area to be covered and conti nue up sl ope. Subsequent

| oads of material shall be placed agai nst previously placed naterial in
such a manner as to ensure a relatively honmbgenous nass. Final finish of

sl ope shall be performed as the material is placed.

Placing riprap in layers will not be permtted. Placing riprap by dunping
it into chutes, or by and nethod likely to cause segregation of the various
sizes, shall not be permtted. Placing riprap by dunping it at the top of
the sl ope and pushing it down the slope shall not be pernmitted. No

equi pnment shall be operated directly on the conpleted stone protection
system Dunp trucks shall be equipped with bottomhinged tailgates if rock
is directly placed into position with the trucks.

.6.3 Ri prap Pl acenent on Ceotextile

Ri prap shall be placed over the geotextile by nethods that do not tear
puncture, or reposition the fabric. Equipnent shall be operated so as to
m nimze the drop height of the stone without contacting and danagi ng the
geotextile. Generally this will be about 1 foot of drop fromthe bucket to
the placenent surface. Riprap shall be placed so that stones do not rol
downhi | | .

.6.4 Ri prap Placenment in Water

Ri prap to be placed under water shall be placed in a systematic manner so
as to ensure a continuous uniformlayer of well-graded stone of the
required thickness. Stone to be placed under water shall not be cast
across the surface of the water.

.7 MAI NTENANCE

The Contractor shall maintain the stone protection and underlyi ng works
until accepted by the Contracting O ficer. Wen appropriate, the
Contractor shall place stone protection in a tinely manner to reduce risk
of scour. Any material displaced prior to acceptance and due to the
Contractor's negligence or neglect shall be replaced at the Contractor's
expense.

.8  CONTRACTOR QUALI TY CONTROL

The Contractor shall establish and naintain quality control for all work
perfornmed at the job site under this section to assure conpliance with
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contract requirements. He shall nmaintain records of his quality control
tests, inspections and corrective actions. Quality control neasures shal
cover all construction operations including, but not limted to, the

pl acenent of all materials to the slope and grade |ines shown and in
accordance with this section.

In addition to the Contractor's systemto establish and nmaintain quality
control for stone placenment operations, the follow ng information shall be
recorded and pronptly provided to the Contracting Oficer on request:

a. Record tonnage of stone placed in conpleted sections of the work
and check quantity for conpliance with design sections.

b. Check for uniformthickness of material |ayers.

-- End of Section --
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WORK SHEET FOR GRADATION ANALYSIS OF RIPRAP

METHOD A

Project Name:

Date:

Riprap Type:

Test No.

Source, Quarry, or Pit:

Sample Location:

Test Made By:

Part 1. Weigh all stones larger than 5 poun

ds and record.

(1) PASSING WT. 5 Ibs.
(2) RETAINED WT. 5 Ibs. PAN
® -—-— [ 17 91 ""°1 0 1 | -
(4) TOTALS
Rows (1) & (2) Enter 5 to 7 weight classes to yield approx. 75%, 50%, 30%, and 15% finer points.
Row (3) List weight of each stone. Attach additional sheets if necessary.
Row (4) Add all individual stone weights listed in each column.

Part 2. Summary Table.

(5) WEIGHT CLASSES (6) (7) (8)
PASSING RETAINED TOTAL WEIGHT CUMMULATIVE TOTAL PERCENT
(stone wt. (stone wt. EACH CLASS WEIGHT PASSING PASSING

in Ibs.) in Ibs.) (Ibs.) (Ibs.) (%)
5 Ibs.

5 Ibs. PAN

SAMPLETOTAL | | e— | s

Column (5) Enter same weight classes used in Rows (1) and (2).

Column (6) Enter weights of material from Row (4)

Column (7) Add column (6) from bottom up to get cumulative weight passing.
Column (8) Divide column (7) by sample total to get total percent passing.




WORK SHEET FOR GRADATION ANALYSIS OF RIPRAP

METHOD B
Project Name: Date:
Riprap Type: Test No.
Source, Quarry, or Pit:
Sample Location: Test Made By:

Part 1. Separate rock into 5 to 7 piles, ordered by size. The largest
pile should contain 2 to 5 stones. Intermediate piles between
the largest stones and those smaller than 5 pounds should
be approximately equal in total weight. Separate all stones
before weighing.

Part 2. Summary Table.

(1) WEIGHT CLASSES 2) 3) 4)
PASSING RETAINED| TOTAL WEIGHT CUMMULATIVE TOTAL PERCENT
(stone wt. (stone wt. EACH CLASS WEIGHT PASSING PASSING

in Ibs.) in Ibs.) (Ibs.) (Ibs.) (%)
5 Ibs.

5 Ibs. PAN

SAMPLE TOTAL | | e s

Column (1) Weight the smallest and largest stone in each pile. If weight classes overlap, adjust stones as necessary and repeat.
Column (2) Weigh the total amount of rock in each pile and record.

Column (3) Add column (2) from bottom up to get cumulative weight passing.

Column (4) Divide column (3) by sample total to get total percent passing.
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SECTI ON 02531

SANI TARY SEVERS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 270 (1997ael) Mortar for Unit Masonry

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 972 (1995) Conpression-Recovery of Tape Seal ant

ASTM D 412 (1998a) Vul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl astic
El astoners - Tension

ASTM D 624 (1991; R 1998) Tear Strength of
Conventi onal Wul cani zed Rubber and
Ther nopl astic El astoners

M NNESOTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT)

Standard Pl ate 3000L Rei nforced Concrete Pipe

Standard Plate 4011E Precast Concrete Base

Standard Pl ate 4101D Ring Casting for Manhole or Catch Basin
Standard Plate 4110F Cover Casting for Manhol e

Standard Pl ate 4180J Manhol e or Catch Basin Step

.2 GENERAL REQUI REMENTS

The construction required herein shall include installation of new sanitary
sewer nmanhol e as shown on the drawi ngs. The Contractor shall replace
damaged nmaterial and redo unacceptable work at no additional cost to the
Government. Excavation and backfilling is specified in Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMs. Backfilling
shal | be acconplished after inspection by the Contracting Oficer. The
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i nverted siphon is specified in Section 02532 | NVERTED S| PHONS; SEVER

PART 2 PRODUCTS
2.1 FRAMES AND COVERS

Ring Casting for manhol e shall be as indicated on the drawi ngs and shall be
in accordance with M1/ DOT Standard Plate 4101D. The cover for the casting
shal |l be as indicated, suitable for the indicated casting and in accordance
with Mh/DOT Standard Pl ate 4110F. The cover shall be provided w thout vent
hol es.

2.2 CEMENT MORTAR
Cenent nortar shall conformto ASTM C 270, Type Mwith Type Il cenent.
2.2.1 Portl and Cenent

Portl and cenent shall conformto ASTM C 150, Type |l for concrete used in
nmanhol es.

2.2.2 Port| and Cenent Concrete

Portl and cenent concrete shall conformto ASTM C 94, conpressive strength
of 4000 psi at 28 days. Concrete in place shall be protected from freezing
and noi sture |l oss for 7 days.

2.3 PRECAST REI NFORCED CONCRETE MANHOLE SECTI ONS

Precast reinforced concrete nanhol e sections shall conformto ASTM C 478,
except that portland cement shall be as specified herein. Joints shall be
cenent nortar, an approved mastic, rubber gaskets, a conbination of these
types; or the use of external preforned rubber joint seals and extruded
rolls of rubber with mastic adhesive on one side.

2.3.1 St eps
Steps in the nmanhol e shall be provided in accordance with M/ DOT Standard
Pl ate 4180J, Manhole or Catch Basin Step

PART 3 EXECUTI ON

3.1 MANHOLE DETAI LS

3.1.1 CGeneral Requirenents
Manhol es shall be constructed of concrete or precast concrete nanhol e
sections. The invert channels shall be snmpboth and sem circular in shape
conforming to the inside of the adjacent sewer section. Changes in
direction of flow shall be made with a smooth curve of as large a radius as

the size of the manhole will permit. Changes in size and grade of the
channel s shall be nmamde gradually and evenly. The invert channels shall be
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formed directly in the concrete of the manhol e base, or shall be built up
with brick and nortar, or shall be half tile laid in concrete, or shall be
constructed by laying full section sewer pipe through the manhol e and
breaki ng out the top half after the surrounding concrete has hardened.

Pi pe connections shall be watertight and shall be nmde to manhol e usi ng

wat er stops, standard Oring joints, special nanhole coupling, or shall be
made i n accordance with the nanufacturer's recomendation. The
Contractor's proposed nethod of connection, list of materials selected, and
speci al s required, shall be approved prior to installation. The floor of

t he manhol e outside the channels shall be snpboth and shall slope toward the
channel s not |less than 1 inch per foot nor nore than 2 i nches per foot.
Free drop inside the manhol es shall not exceed 18 inches, neasured fromthe
invert of the inlet pipe to the top of the floor of the manhol e outside the
channel s.

1.2 St eel Ladder Anchorage

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not nore than 6 feet apart vertically, and shall be installed to
provide at |east 6 inches of space between the wall and the rungs. The
wal | along the line of the | adder shall be vertical for its entire |ength.

. 1.3 Jointing, Plastering and Sealing

Mortar joints shall be conpletely filled and shall be snmboth and free from
surplus nmortar on the inside of the manhole. Mortar and nmastic joints

bet ween precast rings shall be full-bedded in jointing conpound and shal

be snobothed to a uniformsurface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be sealed by the use of extruded rolls of rubber with mastic
adhesi ve on one side.

. 1.4 Setting of Franmes and Covers

Unl ess ot herwi se indicated, tops of franes and covers shall be set 2 inches
hi gher than finished grade in unpaved areas. Frane and cover assenblies
shal | be seal ed to nanhol e sections using external preformed rubber joint
seal s that neet the requirenents of ASTM D 412 and ASTM D 624, or other

net hods specified in paragraph Jointing, Plastering and Sealing, unless

ot herwi se specified.

.1.5 Ext ernal Preforned Rubber Joint Seals

External preforned rubber joint seals and extruded rolls of rubber with
masti ¢ adhesi ve shall meet the requirenents of ASTM D 412 and ASTM C 972.
The seal shall be multi-section with neoprene rubber top section and al

| ower sections nmade of Ethylene Propylene Di Mononer (EPDM) rubber with a
m ni mum t hi ckness of 60 mils. Each unit shall consist of a top and a
bottom section and shall have mastic on the bottom of the bottom section
and nmastic on the top and bottom of the top section. The nmastic shall be
non- hardeni ng butyl rubber sealant and shall seal to the cone/top slab of
t he manhol e/ catch basin and over the lip of the casting. One unit shal
seal a casting and up to six, 2 inch adjusting rings. The bottom section
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shall be 12 inches in height. A 6 inch high top section will cover up to
two, 2 inchadjusting rings. A 12 inch high bottomsection will cover up
to six, 2 inch adjusting rings. Extension sections shall cover up to two
nore adjusting rings. Each extension shall overlap the bottom section by

2 inches and shall be overl apped by the top section by 2 inches.

-- End of Section --
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. CLASS 11 I CLASS 1IN [ CLASS IV T CLASS V

E o~ 5 § D - LOAD TO PRODUCE A 0.01 INCH CRACK ( POUNDS PER LIN. FT. PER FT. OF DIA.)

SHu | gy ; g 1000 I 1350 2000 | 3000

22 | i =5 D - LOAD TO PRODUCE ULTIMATE LOAD (LBS, PER LIN. FT. PER FT, OF DIA.)

EuZ | 88y £ 1500 2000 3000 3750

£~ |y CONCRETE 4000 P.5.I. | CONCRETE 4000 P.S.I. | CONCRETE 4000 P.S.I. | CONCRETE 6000 P.S.I.

= T MINIMUM_REINFORCEMENT SQUARE INCHES PER LINEAL FOOT OF BARREL (D
D LBS. INCHES |INNER CAGE JOUTER CAGE] INNER CAGE |OUTER CAGE]INNER CAGE JOUTER CAGE]INNER CAGE JOUTER CAGE
12 140 | 2-3/4 — — — — —— % — 0.08 —
15 180 | 3 — — — — — — 0.08 —
18 230 | 3-1/4 — —_— — [— — % — 0.10 —
21 280 | 3-1/2 — — — — — — 0.15 —
24 340 | 3-3/4 — % — — — 0.07 0.07 0.12 0.07
27 410 | 4 — — f— — 0.08 0.07 0.14 0.08
30 480 | 4-1/4 — % — — — 0.09 0.07 0.18 0.11
33 510 | 4-1/2 a— — — — 0.11 0.07 0.23 0.14
36 630 | 4-3/4 3| 0.07 0.07 0.08 (® 0.07 0.14 0.08 0.27 0.16
42 810 | 5-1/4 0.10 0.07 0.12 0.07 0.20 0.12 0.36 0.22
48 1010 | 5-3/4 0.14 0.08 0.16 0.10 0.26 0.16 0.47 0.28
54 1230 | 6-1/4 0.17 0.10 0.21 0.13 0.34 0.20 0.58 0.35
60 1470 | 6-3/4 0.22 0.13 0.25 0.15 0.41 0.25 0.70 0.42
66 1740 | 7-174 0.25 0.15 0.31 0.19 0.51 0.31 0.84 0.50

CONCRETE, 5000 P.S.I.
72 2010 | 7-3/4 0.30 0.18 0.36 0.22 0.61 0.37 0.99 @ 0.59
78 2330 | 8-1/4 0.35 0.21 0.42 0.25 0.71 0.43
84 2640 | 8-3/4 0. 41 0.25 0.50 0.30 0.85 0.51
CONCRETE 5000 P.S.I.
90 3000 | 9-1/4 0.48 0.29 0.59 0.35
96 3370 | 9-3/4 0.55 0.33 0.70 0.42
CONCRETE 5000 P.S.I. :
102 3760 [10-1/4 0.62 0.37 0.83 0.50
108 2170 [10-3/4 0.70 0.42 0.99 0.59

..ﬁ..

LINE REINFORCEMENT

P~ A o

= — —

22 gl gyl iyl gy iy

L/LAYING LENGTH !J

LOWER HALF- DOUBLE LINE
REINFORCEMENT

TYPICAL LONGITUDINAL

SECTION

NOTES:

SEE SHEET 5 OF 5 FOR ADDITIONAL INFORMATION ON C WALL PIPE SECTIONS AND GENERAL NOTES.

STANDARD PLATE 3006, GASKET JOINT R.C.PIPE, MAY BE FURNISHED IN LIEU OF 3000 PIPE. THE GASKET REQUIRED FOR 3006
PIPE WILL NOT BE REQUIRED; HOWEVER, THE APPROPRIATE PROVISIONS OF THE SPECIFICATIONS RELATING TO FILLING THE JOINT
SPACE WITH AN APPROVED SEALER OR FULL CIRCUMFERENTIAL WRAP OF GEOTEXTILE MATERIAL SHALL APPLY.

UPPER HALF - SINGLE

374" MIN,, 1-1/4*

MAX. COVER

HALF SECTIONS

DIAMETER-D

SINGLE LINE
REINFORCEMENT

TIED

SINGLE LINE

WELDED

WELDED
DOUBLE LINE

REINFORCING AT
ENDS OF PIPE

(@ AN INNER CIRCULAR CAGE PLUS AN ELLIPTICAL CAGE SUCH THAT THE AREA OF THE ELLIPTICAL CAGE SHALL NOT BE LESS THAN THAT
SPECIFIED FOR THE OUTER CAGE IN THE TABLE AND THE TOTAL AREA OF THE INNER CIRCULAR CAGE PLUS THE ELLIPTICAL CAGE
SHALL NOT BE LESS THAN THAT SPECIFIED FOR THE INNER CAGE IN THE TABLE.

@ FOR THESE CLASSES AND SIZES, THE MINUMUM PRACTICAL STEEL REINFORCEMENT IS SPECIFIED. THE ACTUAL ULTIMATE STRENGTH IS
GREATER THAN THE MINUMUM STRENGTH SPECIFIED FOR NONREINFORCED PIPE OF EQUIVALENT DIAMETERS IN AASHTO M86.

® AS AN ALTERNATIVE, FOR CLASS II AND III A SINGLE CAGE REINFORCEMENT MAY BE USED. THE REINFORCEMENT AREA IN SQUARE

INCHES PER LINEAR FOOT SHALL BE 0.20 FOR WALL C.

@ 35 TO 50 PERCENT OF T EXCEPT WHEN WALL THICKNESS IS LESS THAN 3-1/2 INCHES-THEN 3/4 INCHES OF COVER.
(® SINGLE LINE REINFORCEMENT.

ey L eel M 0 |

C BN BN BN BN BN BN BN BN )

Ol

APPROVED Aug. 31,1989

Kt Lt

Materisls. Research and Standards

Director

DEPARTMENT OF TRANSPORTATION

REINFORCED CONCRETE PIPE

STATE OF MINNESOTA

C WALL

SPECIFICATION STANDARD
REFERENCE PLATE
2501, 2502, 2503 NO.
REVISED
4-30-99 AK.J. 2 OF 5
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J D1 D2 D3 D4 TOLERANCES IN DIMENSIONS:
0_|SQ.FT. INCHES D: # 157 FOR 12”10 24" D, # 1% OR 3/8"
12 | 0.79{1-374|3/16| 13-1/4| 13-5,8| 13-7/8| 14-1/4 WHICHEVER IS GREATER FOR 27* TO 108" D.
15 | 1.23|2 3/16] 16-1/2| 16-7/8| 17-174| 17-5/8 D1, D2, D3, AND D4: *+ 3/16" FOR 12" TO 30" D,
18 | 1.77|2-174|3/16| 19-5/8| 20 20-3/8| 20~3/4 + 174" FOR 33'' TO 108" D.
21| 2.40|2-172[3/16| 22-7/8| 23-1s/4| 23-3/4| 24-1/8 T: N07T OLRES}S LHAC: xch ‘?Eélcg JREYT&OIRE THAN
24 | 3.14|2-374{3/16| 26 26-3/8| 27 27-3/8 >% /16" WHICHEVER 1 ATER.
27 | 3.98(3 3/16| 29-1/4| 29-5/8| 30-1/4| 30-5/8 Je ALL SIZES £ 174
30 | 4.91] 3-1/4] 3/16| 32-3/8| 32-3/4| 33-1/2| 33-1/8 LAYING LENGTH: SHALL NOT UNDERRUN BY MORE
33 | 5.94|3-1/2| 174 | 35-1/2] 36 36-3/4| 37-1/4 THAN 172"
36 | 7.07(3-374| 1s4 | 38-3/4| 39-1/4| 40 40-1/2
42 | 9.62]4 174 | 45-1/8| 45-5/8| 46-1/2| 47
48 {12.57| 4-1/4| 174 | 51-1/2]| 52 53 53-1/2
54 [15.90| a-1/2| 1/4 | 57-1/8| 58-3/8| 59-3/8| 59-7/8
60 [ 19.83(5 174 | 64-1/4| 64-3/4| 66 66-1/2
66 [23.76|5-1/2]| 174 | 70-5/8| T1-1/81 72-1/2] 13
72 128.27| 6 174 | 77 77-1/2| 79 79-1/2
78 |33.18|6-1/2| 174 | 83-3/8| 83-7/8| 85-5/8| 86-1/8
84 | 38,487 174 | 89-3/4| 90-1,/4| 92-1/8| 92-5/8
90 |44.18| 7 174 | 95-3/4] 96-1/4| 98-1/8| 98-5/8
96 |50.27|7 1/4 | 102-1/8|102-5/8 | 104-1/2} 105
102 |56.75| 7-172| 174 | 109 109-1/2 [ 111-1/2 {112
108 |63.62] 7-1/2] 174 [115-1/2]116 118 118-1/2
ALTERNATE BELL TYPE END
J / OR SEE STD. PLATE 3006
'_ - I —— — — — —
A
— GROOVE
TONGUE END - — — END
=~ N N o~ N N =
[.a] - N N -
o (=] o o [=]
/- £ oF PIPE
_______________ y Y]

SECTION AT PIPE JOINT

)

A;PROVED Aug. 31,1989

Director
Materials, Research and Standards

STATE OF MINNESOTA SPECIFICATION STANDARD
DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
NO.
2501
REINFORCED CONCRETE PIPE 29| 3000L
JOINT DIMENSIONS FOR B-WALL AND C-WALL 2503 3 0F 5
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N “ég
TOTAL AREA

FOR INNER
CAGE

TOTAL AREA
FOR OUTER
CAGE

Al

A3

BOTTOM

CROSS SECTION FOR
SPECIAL DESIGN PIPES

N

)

K
\\ \

NOTES:
SEE SHEET 1 FOR INNER AND OUTER CAGE REINFORCEMENT.

Ay + Ay = TOTAL INNER CAGE REINFORCEMENT.
A3 *+ Ag = TOTAL OUTER CAGE REINFORCEMENT.

POINT OR INDENT LEGIBLE MARKS AT ONE END OF EACH SECTION
ON THE INSIDE AND OUTSIDE OF OPPOSITE WALLS DESIGNATING
THE CENTER OF STIRRUP REINFORCEMENT.

THE TOP OF THE PIPE SHALL BE APPROPRIATELY MARKED OR
STENCILED BOTH ON THE INSIDE AND OUTSIDE SURFACES.

@ THE CAGES MUST BE ASSEMBLED WITH THE OUTER MAT
OVERLAPPING THE INNER MAT BY A DISTANCE EQUAL TO
ONE PIPE WALL THICKNESS OR GREATER.

A1 = REINFORCING OF FULL CIRCULAR INNER CAGE.

A2 = REINFORCING OF INNER LAP SECTION, 90° MINIMUM ARC.

A3 = REINFORCING OF FULL CIRCULAR OUTER CAGE.

A4 = REINFORCING OF OUTER LAP SECTION, 90° MINIMUM ARC.
Ar = MINIMUM RADIAL REINFORCING REQUIRED IN SQUARE INCHES

PER SQUARE FOOT OF PIPE OVER A MINIMUM 90° ARC AT
TOP AND BOTTOM OF PIPE. HOOK DESIGN MUST BE
APPROVED BY MATERIALS SECTION.

THE FULL CIRCULAR CAGES MUST HAVE AN AREA EQUAL TO AT
LEAST 407 OF THE REQUIRED TOTAL AREA.

L = LENGTH OF 90° ARC MEASURED AT INNER CAGE.

N = MINIMUM NUMBER OF ROWS OF RADIAL REINFORCING AT
TOP AND BOTTOM OF PIPE.

S = MAXIMUM CIRCUMFERENTIAL SPACING OF ROWS OR RADIAL
REINFORCING AT OQUTER CAGE.

L BN 3K BN BN BN BN BN BN BN '

g SHEAR STEEL
b n

= o n

< w r& w

Zo =% z

e |2, | 48

EIS ':,"8 ; E CLASS 1Iv CLASS V

D L T N s Ap N 3 Ar

54" 44" 5-1/2" — - - 12 L 0.22

60" 49" 6" - - - 10 6" 0.22

66" 54" 6-1/2" -— - - 10 6" 0.22

72" 59" ™ - - - 11 6" 0.23

78" 63" 7-1/2" 12 6" 0.25 12 e" 0.25

84" 68" 8" 13 6" 0.28 13 6" 0.28

90" 3" 8~1/2" 13 6" 0.31 13 6" 0.31

9¢" 7" g" 14 6" 0.34 14 6" 0.34
102" 82" g-1/2" 15 6" 0.37 15 6" 0.37
108" 87" 10 16 e" 0.40 16 6" 0.40

APPROVED Aug. 31,1989 STATE OF MINNESOTA SPECIFICATION | STANDARD
? T DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
NO.
,g : REINFORCED CONCRETE PIPE 2501
— N AT REINFORCEMENT INFORMATION 2502 3000L
Matorials n.?.'::.,b.' s Stardards SPECIAL DESIGN PIPES 4 OF 5
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REINFORCEMENT:
REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS AASHTO M 170.

IF THE SPLICES ARE NOT WELDED, CIRCUMFERENTIAL REINFORCEMENT SHALL BE LAPPED NOT LESS THAN 20 DIAMETERS FOR DEFORMED BARS AND
DEFORMED COLD-WORKED WIRE, AND 40 DIAMETERS FOR PLAIN BARS AND COLD-DRAWN WIRE.IN ADDITION, WHERE LAPPED CAGES OF WELDED-WIRE
FABRIC ARE USED WITHOUT WELDING, THE LAP SHALL CONTAIN A LONGITUDINAL WIRE.ALL CIRCULAR AND LONGITUDINAL REINFORCEMENT SHALL BE
ASSEMBLED AND SECURELY FASTENED CAGE FASHION SO AS TO MAINTAIN REINFORCEMENT IN EXACT SHAPE AND CORRECT POSITION WITHIN THE
FORM.

REINFORCEMENT WILL BE CONSIDERED AS MEETING THE DESIGN REQUIREMENTS IF THE AREA, COMPUTED ON THE BASIS OF NOMINAL AREA OF THE
WIRE OR BARS USED, EQUALS OR EXCEEDS THE ABOVE REQUIREMENT. ACTUAL AREA OF THE REINFORCING USED MAY VARY FROM THE NOMINAL
AREA ACCORDING TO PERMISSIBLE VARIATIONS OF THE STANDARD SPECIFICATIONS FOR THE REINFORCING.

THE COVER OVER THE CIRCUMFERENTIAL STEEL SHALL BE AS SHOWN ON THIS PLATE BUT IN NO CASE SHALL THE COVER BE LESS THAN 3/4
INCHES AS MEASURED TO THE INSIDE WALL SURFACE OR THE OUTSIDE WALL SURFACE, EXCEPT IN THE TONGUE AND GROOVE. REINFORCING STEEL
MAY BE OMITTED FROM EITHER THE TONGUE OR GROOVE ENDS OF 12 INCH THRU 33 INCH DIAMETER PLAIN ROUND PIPE ONLY OF B WALL
SINGLE CAGE. BELL ENDS WITH O-RING GASKETS SHALL HAVE REINFORCEMENT IN THEM.

THE SPACING CENTER TO CENTER OF ADJACENT RINGS OF CIRCUMFERENTIAL REINFORCEMENT IN A CAGE SHALL NOT EXCEED 4 INCHES FOR PIPE
UP TO AND INCLUDING PIPE HAVING A 4 INCH WALL THICKNESS NOR EXCEED THE WALL THICKNESS FOR LARGER PIPE, AND SHALL IN NO

CASE EXCEED 6 INCHES. THE CONTINUITY OF THE CIRCUMFERENTIAL REINFORCING STEEL SHALL NOT BE DESTROYED DURING THE MANUFACTURE
OF THE PIPE.

GENERAL NOTES:

THE STRENGTH TEST REQUIREMENTS IN POUNDS-FORCE PER LINEAL FOOT OF PIPE UNDER THE THREE-EDGE-BEARING METHOD SHALL BE COMPUTED
BY MULTIPLYING THE INTERNAL DIAMETER OF THE PIPE IN FEET BY THE D-LOADS (EXPRESSED IN POUNDS-FORCE PER LINEAL FOOT OF
DIAMETER) TO PRODUCE THE 0.01 INCH CRACK AND THE ULTIMATE LOAD SPECIFIED ON SHEETS 1 AND 5 OF THIS STANDARD PLATE.

PIPES 60 INCHES IN DIAMETER OR GREATER AND ALL CENTER LINE CULVERTS SHALL HAVE TIED JOINTS.

NOT MORE THAN TWO LIFT HOLES WILL BE PERMITTED IN EACH SECTION OF PIPE. TAPERED PLUGS SHALL BE FURNISHED FOR CLOSING LIFT
HOLES.

GASKET LUBRICATION SHALL BE AS PER MANUFACTURER'S RECOMMENDATIONS.

LAYING LENGTH:

THE NOMINAL LAYING OF ALL PIPE SHALL NOT BE LESS THAN 6 FEET EXCEPT THAT NOT MORE THAN TWO 4 FOOT LENGTHS OF PIPE WILL BE
PERMITTED IN A LINE OF PIPE TO MAKE THE REQUIRED TOTAL LENGTH.FOR ALL DIAMETERS OF PIPE ONE SECTION OF ANY ODD LENGTH GREATER
THAN 4 FEET WILL BE PERMITTED IN EACH LINE OR REACH OF PIPE TO MAKE THE REQUIRED TOTAL LENGTH.PIPE SECTIONS SHORTER THAN THE
NOMINAL LAYING LENGTH SHALL BE INSTALLED NEAR THE MIDDLE OF THE LINE OR AS DIRECTED BY THE ENGINEER.

BASIS FOR DESIGN: AASHTO M170

ol

pRO\/EDAUg 31,1989 STATE OF MINNESOTA SPECIFICATION | STANDARD
DEPARTMENT OF TRANSPORTATION REFERENCE PL%TE
NO.
_____ REINFORCED CONCRETE PIPE o 3000L
Director GENERAL NOTES 2503 5 OF 5
Materisis. Research and Standards
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LIFTING LOOPS OR OTHER
APPROVED LIFTING DEVICES. :
3 AT 120°.
(MUST NOT INTERFERE
WITH BARREL SECTION )
A A @
[\ ReINFoRCING IN EACH . .
DIRECTION. SEE TABLE
FOR SPACING REQUIRED. (2)
1-1/2" CLR.
TOP VIEW '
. STRUCTURE SIZE _
N N
TT—7V TT '/- STRUCTURAL BARREL )
|1 I OUTLET PIPE
| |  sLopE INVERT INSIDE 1 e
| | STRUCTLRE TO BE =4
| L CAST IN FIELD I I %
A sty ~ L T
2RI — e ——
= ';l/. > M .\\
' "\~ SLOPED OR VERTICAL SIDE,
— 172 PRODUCERS OPTION
OUTSIDE DIAMETER
PRECAST CONCRETE BASE
SECTION A-A D
STRUCTURE PRECAST CONCRETE BASE O
el s A BRI e v vt '
M AR PACING
(INCHES) | (IncigS) | (INCHES) | o e (Smcﬁlsm (POUNDS ) D
30 Y] 3 13 12 790
a8 64 3 13 12 1,680
54 72 8 13 12 2,830 D
60 78 8 13 12 3,320 ,
66 85 8 3 12 3,940
72 92 8 13 12 4,620
78 100 8 13 12 5,460
84 106 8 13 8 6,130 ,
90 114 8 13 B 7,090
36 120 8 13 8 7,850
102 127 8 13 8 8,800
108 132 9 13 8 110,690 | NOTES: ;
120 146 12 13 8 | 17,440
155 T 5 3 5120940 [ALL REBARS ARE IN METRIC DESIGNATIONS]
144 174 12 13 6 24,770 (D ALTERNATE T = 10" WITH NO. 13 BAR SPACED
AT 10" %
(® EQUIVALENT WIRE MESH MAY BE USED.
OCTOBER 17, 1994 STATE OF MINNESOTA SPECIFICATION STANDARD
APPROVED > Tt L 7T DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
Hpiat 7 Y LA 2506 NO. D
__________ PRECAST CONCRETE BASE Py
STATE DESIGN ENGINEER 2-10-2000 AK.J. 4011E
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N
A A
3 4
[
HALF TOP VIEW
& 15/32" 26" DIA. 5°
24" DIA.
N .
L g ~ FINISHED - 7/8"
B /7~ NACHINE FINISHED SEAT » :
L Z \ e
w é':
z 13/16" R. al
Q <=
~ > -
.’/\ ' E 1 2
- ——
/\ & 27-9/18" DIA. 3-15/16"| &
. S | 3
DI 35-7/16" DIA. =
a SECTION A-A
(NO. 700-7 SHOWN )
/‘\
'
(M NOTES:
THIS RING CASTING TO BE USED IN CONJUNCTION WITH ANY 4'* CASTING NO. 700-4 (98 LBS.)
MANHOLE COVER NO. Ti5 OR NO. Tis 7' CASTING NO. 700-7 (118 LBS.)
N MANHOLE OR CATCH BASIN GRATES NO. 720 OR NO. 721 . 8" CASTING NO. 700-8
‘ (D) ALTERNATING GUSSETS (3 EACH ). 9'* CASTING NO. 700-9
10'' CASTING NO. 700-10
apPROVED OCTOBER 25, 1996 STATE OF MINNESOTA SPECIFICATION | STANDARD
_______ DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
NO.
| Rt RirR RING CASTING FOR MANHOLE e
T STATE GeSIoN EnGiNEER OR CATCH BASIN 4101D
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TYPICAL REINFORCED PLASTIC STEP

NOTES:

STEPS SHOWN ARE BASIC DESIGNS ONLY.
FINAL CONFIGURATIONS MAY VARY FROM THESE DRAWINGS.

VARIATIONS IN THE ABOVE DESIGNS WHICH WILL NOT

TYPICAL STEP ALIGNMENT

STEPS SHALL BE EMBEDDED IN THE RISER OR CONICAL TOP

SECTION WALL A MINIMUM DISTANCE OF 3 IN.

THE RUNG OR CLEAT SHALL PROJECT A MINIMUM CLEAR

Z . R Y

DD,

)

DECREASE STRENGTH WILL BE PERMITTED. DISTANCE OF 4 IN. FROM THE WALL OF THE RISER OR CONE

THE OFFICE OF MATERIALS, RESEARCH AND ENGINEERING SECTION MEASURED FROM THE POINT OF EMBEDMENT.

WILL MAINTAIN A LISTING OF APPROVED MANHOLE STEPS. THE MIN. CLEAR DISTANCE BETWEEN THE RUNG OR CLEAT AND
CURRENTLY APPROVED STEPS ARE ALUMINUM, CAST IRON AND THE OPOSITE WALL OF THE MANHOLE RISER OR CONE SHALL
STEEL REINFORCED PLASTIC. SELECTION OF APPROVED STEP BE 18 IN. MEASURED AT THE CENTER FACE OF THE STEP.
DESIGN IS THE OPTION OF THE CONTRACTOR OR SUPPLIER. (D) STEPS SHALL BE SPACED AT A MAXIMUM DESIGN DISTANCE
ALUMINUM STEPS SHALL CONFORM TO ASTM B26-64A, OF 16 IN. APART.

ALLOY AA 514.0. EMBEDDED LEG SECTIONS SHALL BE GIVEN
A NEOPRENE PROTECTIVE COATING OR EQUIVALENT FOR @ STEPS SHALL HAVE A MINIMUM CROSS SECTION DIMENSION

CORROSION PROTECTION. COATINGS SHALL BE APPROVED BY OF 1IN.

MATERIALS ENGINEERING. (3) MINIMUM VERTICAL SIDE DIMENSION TO PREVENT FOOT FROM

EXCEPT AS OTHERWISE NOTED ON THIS PLATE, STEPS SLIPPING OFF IS 172"

SHALL CONFORM TO THE REQUIREMENTS OF ASTM CA478. () THE MINIMUM WIDTH OF RUNGS OR CLEATS SHALL BE 10 IN.
APPROVED DEC. 30, 1996 STATE OF MINNESOTA SPECIFICATION STANDARD

— DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
;2:/ g é NO.
/( MANHOLE OR CATCH BASIN STEP 2506
STATE DESIGN ENGINEER 4180J
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SECTI ON 02532

I NVERTED SI PHONS; SEVER

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

ASTM D 2774 (1994) Underground Installation of
Ther nopl astic Pressure Piping

ASTM D 3350 (1998a) Pol yet hyl ene Pl astics Pipe and
Fittings Materials

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM C 906 (1990) Pol yethyl ene(PE) Pressure Pipe, 4
In. Through 63 In., for Water Distribution

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals

Manuf acturers I nstructions;

Printed copies of the manufacturer's recomendations for
installation procedures of the material being placed.

Shop Drawi ngs; G STR
Shop drawi ngs shall be subnitted for the following itens: Pipe,
Pi pe | ayout; Pipe joints; Manhol e connection details. |Include

manufacturers literature that shows naterial specifications and
reconmended use.
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3 DELI VERY AND STORAGE

Al material delivered and stored shall be handl ed and stored in such a
manner that pipe, fittings and accessories, and pipe coatings are not
damaged.

PART 2 PRODUCTS

2.

1 Pl PE AND FI TTI NGS

Pi ping for inverted siphon shall be high density pol yethyl ene pi pe (HDPE)
Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

1.1 Pol yet hyl ene Pl astic Pipe

The pipe shall be class 345434C in accordance with ASTM D 3350. Pipe for
the inverted siphon shall have an inside dianeter of 20", shall be snmpoth
wal | ed, and shall be dinension ratio (DR) 21. Pipe and fittings shal
conformto AWM C 906

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Pi pe, pipe fittings, and appurtenances shall be installed at the |ocations
i ndi cated. Excavation, trenching, and backfilling shall be as specified in
Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

1.1 Cutting

Pi pe shall be cut in a neat manner with nechanical cutters. Sharp and
rough edges shall be ground snmooth and | oose naterial renmoved fromthe pipe
before | ayi ng.

. 1.2 Layi ng

Before | owering and whil e suspended, the pipe shall be inspected for
defects. Defective naterial shall be rejected. Pipe shall be laid in
conpliance with manufacturer's instructions and ASTM D 2774.

. 1.3 Jointing

Heat Fusion Joints in accordance with ASTM D 2657. Heat fusion joints
shal |l conply with the nanufacturer's instructions concerning equi pnent,
tenperature, nmelt tinme, heat coat, and joining tine.

.2 CONNECTI NG TO MANHOLES

Pi pe connections to existing manhol es shall be watertight and nade so that
finish work will conformas nearly as practicable to the applicable
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requi renents specified for new nanhol es, including all necessary concrete
work, cutting, and shaping. The connection shall be centered on the
manhol e. Holes for the new pipe shall be of sufficient dianmeter to all ow
packi ng grout around the entire periphery of the pipe, or to all ow adequate
space for nechani cal connections, but no |larger than 1.5 tines the dianeter
of the pipe. Cutting the nmanhole shall be done in a manner that will cause
the | east damage to the walls.

-- End of Section --
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SECTI ON 02630

STORM DRAI NAGE SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 76 (1999) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

ASTM C 506 (1999) Reinforced Concrete Arch Cul vert,
Storm Drain, and Sewer Pipe

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pl aci ng Pi pe;
Printed copies of the manufacturer's recomendati ons for
installation procedures of the material being placed, prior to
installation.

SD-07 Certificates

Pi pel i ne Testi ng;

Certified copies of test reports denonstrating conformance to
appl i cabl e pi pe specifications, before pipe is installed.

.3 DELI VERY, STORAGE, AND HANDLI NG

. 3.1 Del i very and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a nminimum of handling. Materials shall not be stored directly
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on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Contractor shall have a copy of manufacturer's instructions
avail abl e at the construction site at all times and shall follow these
i nstructions unless directed otherwi se by the Contracting Oficer

1.3.2 Handl i ng
Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirenents specified.

2.1.1 Concrete Pipe
ASTM C 76, dass ||
2.1.2 Rei nforced Arch Cul vert and Storm Drai npi pe
ASTM C 506, Class A-11.
2.2 GEOTEXTI LE FOR CULVERTS AND STORM DRAI NS
Ceotextile for wapping around arch culvert joints is specified in SECTI ON
02388
PART 3 EXECUTI ON

3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02316 "Excavation, Trenching, and Backfilling for Utilities

Systens", and Section 02300 "Earthwork".
3.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire | ength of the pipe.

3.2.1 Concrete Pipe Requirenents

When no bedding class is specified or detailed on the draw ngs, concrete

pi pe shall be bedded in a soil foundation accurately shaped and rounded to
conformto the | owest one-fourth of the outside portion of circular pipe or
to the | ower curved portion of pipe arch for the entire I ength of the pipe
or pipe arch. Wen necessary, the bedding shall be tanped. Bell holes and
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depressions for joints shall be not nore than the length, depth, and wi dth
required for properly nmaking the particular type of joint.

.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Pipelines shall be laid to the grades and
alignment indicated. Proper facilities shall be provided for |owering
sections of pipe into trenches. Pipe shall not be laid in water, and pipe
shall not be laid when trench conditions or weather are unsuitable for such
work. Diversion of drainage or dewatering of trenches during construction
shal | be provided as necessary.

.4 JO NTING
4.1 Fl exi bl e Watertight Joints

Gaskets and jointing nmaterials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cenments, adhesives, and ot her
special installation requirenments. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nmore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets and jointing nmaterials shall be renpved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. If, while the joint is being nmade the gasket
beconmes visibly dislocated the pipe shall be renoved and the joint remade.

. 4.2 Ceotextile Joint Wap

Joints in concrete arch culvert for texas crossing culvert shall be wapped
in geotextile. Geotextile wap shall be a mninumof tw feet wi de.
Ceotextile shall extend a m ninum of one foot beyond each side of each
joint in the culvert. The geotextile for the wap shall be one continuous
pi ece around the joint. Geotextile shall be overlapped a m ni nrum of one

f oot .

-- End of Section --

02630 - 4 DACWB7- 01- B- 0006



SECTI ON TABLE OF CONTENTS

DI VISION 02 -

SI TE WORK

SECTI ON 02720

AGGREGATE SURFACE COURSE

PART 1 GENERAL

1 REFERENCES
.2 SUBM TTALS

PART 2 PRODUCTS

1  AGGREGATE BASE
.2 MATERI AL  SOURCES

PART 3 EXECUTI ON

w

w

w

GENERAL
1.1 Definitions
EQUI PMENT
WEATHER LI M TATI ON
STOCKPI LI NG MATERI AL
PREPARATI ON OF SUBGRADE
.5.1 Chi nki ng

.6.1 Grade and Cross Section Tol erances

PLACI NG

COVPACTI ON
.8.1 Requi renent s

.8.2 Fi ni shi ng

THI CKNESS CONTROL

0 TESTING
3.10.1 Testing Schedul e
3.10.2 Correction
.11 MAI NTENANCE

(o]

1
3
2
3
4
5
3
6 GRADE CONTRCL
3
7
8
3
3
9
1
End of Section Table of Contents --

02720

1

DACWB7- 01- B- 0006



SECTI ON 02720

AGGREGATE SURFACE COURSE

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
M NNESCTA DEPARTMENT OF TRANSPORTATI ON ( MNDOT)
MNDOT 3138 (1995) Aggregates for Surface and Base
Course, Standard Specifications for

Construction

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 nicroneters
(No. 200 Sieve) in Mneral Aggregates by
Washi ng

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse

Aggr egat es

ASTM D 698 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/ft3) (600 KN-ninB)

ASTM D 1556 (1996) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submttals

02720 - 2 DACWB7- 01- B- 0006



Aggr egat e Sour ces;

Mat eri al sources as specified in Paragraph SOURCE AND SAMPLI NG
SD- 06 Test Reports

Test i ng;

Testing results as specified in Paragraph TESTING shall be
pronptly furnished to the Contracting O ficer

PART 2 PRODUCTS

2.1 AGGREGATE BASE
MNDOT 3138, C ass 5.

2.2 MATERI AL SOURCES

It shall be the responsibility of the Contractor to nake its own

i nvestigations for a source of suitable materials and to nake its own
arrangenents with the owners of the pits for procuring the required
quantity of suitable material. The Contractor shall designate in witing
only one source or one conbination of sources fromwhich it proposes to
furni sh aggregate. A 50 pound sanple shall be provided to the Contracting
Oficer. Approval of sanmples froma source of aggregate is not to be
construed as approval of all materials fromthat source. The right is
reserved to reject materials fromcertain | ocalized areas, zones, strata,
or channel s when such materials are unsuitable for aggregate as determ ned
by the Contracting Officer. Materials produced from an approved source
shall neet all the requirenments of this section

PART 3 EXECUTI ON
3.1 GENERAL

Aggr egat e base course shall be constructed in accordance with the
requirenents of the referenced state standard specification sections unless
speci fied otherw se.

3.1.1 Definitions

The term "Engi neer" referenced in the state standard specifications shal
nmean the Contracting Oficer

3.2 EQU PVENT

Al plant, equipnent, and tools used in the perfornance of the work will be
subj ect to approval and shall be nmmintained in satisfactory working
condition at all times. The equipnent shall neet the requirements of the
referenced state standard specification sections. The base course shall be
conpacted using a steel-wheeled roller, vibratory snoboth drumroller

02720 - 3 DACWB7- 01- B- 0006



pneurmatic-tired roller, unless other special conpaction equipnent is
approved.

3.3 WEATHER LI M TATI ON

Base courses shall be placed when the atnospheric tenperature is above 35
degrees F. Base shall not be constructed on subgrades that are frozen or
contain frost. Areas of conpleted base course that are damaged by
freezing, rainfall, or other weather conditions shall be corrected to neet
speci fied requirenents.

3.4 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and
| evel ed by the Contractor. Materials obtained fromdifferent sources shal
be stockpiled separately.

3.5 PREPARATI ON OF SUBGRADE

Prior to constructing the aggregate base course, the subgrade shall be
proofrolled as specified in Section 02300. The finished subgrade shall not
be disturbed by traffic or other operations and shall be naintai ned by the
Contractor in a satisfactory condition until the base course is placed.

3.5.1 Chi nki ng

Chinking will be required where the roadway surface coincides with the riprap
channel . Chinking involves placing the aggregate base material flush with
the top surface of the riprap. The typical plan dinmension for aggregate base
course thickness does not apply in the chinking area.

3.6 GRADE CONTRCL

During construction, the lines and grades, including crown and cross sl ope
i ndi cated for the base course, shall be maintained by neans of |ine and
grade stakes placed by the Contractor. G ade stakes shall be in lines
parallel to the centerline of the area under construction and suitably
spaced for string lining. The Contractor may use an approved | aser system
inlieu of a grade stake system Adequate drai nage shall be provided
during the entire period of construction to prevent water fromcollecting
or standing on the area to be constructed.

3.6.1 Grade and Cross Section Tol erances
Subgrade. 0.05 foot above or bel ow prescribed el evation
Base Courses. 0.05 foot bel ow prescribed el evation

3.7 PLACI NG

The m xed material shall be placed on the prepared subgrade or subbase in

| oose lifts not exceeding 6 inches in thickness. The | ayers, when
conpacted, shall be true to the grades or levels required, with the |east
possi bl e surface disturbance. |If base course beconmes contam nated by
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traffic or sedinentation, the surface shall be cleaned prior to conpleting
subsequent work by sweeping with power sweepers, power broons, or hand
br oons.

3.8  COWPACTI ON
3.8.1 Requi renent s

Each | ayer shall be conmpacted until there is no further evidence of
consolidation. Water shall be applied to the base material during the

m xi ng, spreadi ng, and conpacting operations when and in the quantities the
Contracting O ficer considers necessary for proper conpaction

3.8.2 Fi ni shi ng

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason
become rough, corrugated, uneven in texture, or traffic marked prior to
conpl etion, such unsatisfactory portion shall be scarified, reworked, or
repl aced as directed.

3.9 THI CKNESS CONTRCL

The thickness of the base course shall be neasured at intervals of one
nmeasurenent for at |east each 500 square yards of base course. The depth
neasur enent shall be nade by test holes at least 6 inches in dianeter.

The work shall be schedul ed when the Contracting O ficer can observe the
testing; and the Contracting O ficer shall select the |ocations of the test
hol es, unl ess wai ved.

3.10 TESTING

The followi ng tests shall be perforned by and at the expense of the
Contractor. Sanples shall be taken when and where directed. Tests of
materials not neeting the requirenents specified will not be counted as
part of the required tests. There are no conpaction requirenments for the
density tests: the results shall be used to aid the evaluation of the
requi red conpacti on equi pment passes. Copies of test results shall be
submitted to the Contracting Oficer

3.10.1 Testing Schedul e

a. Sieve Analysis (ASTM C 117 and ASTM C 136).

One test prior to placing or hauling and one test per 500 cy or
fraction thereof (in place neasure)

b. Misture-Density Relations (ASTM D 698)
One test for each material variation

c. In-Place Densities (ASTM D 1556 or ASTM D 2922)
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One test per 500 cy or fraction thereof (in place neasure)

3.10.2 Correction
When any source of materials is changed or deficiencies are found, the
initial analysis shall be repeated and the material already placed shall be

retested to determ ne the extent of unacceptable material. Al in-place
unacceptable material shall be repl aced.

3.11 MAI NTENANCE

The base course shall be maintained in a condition that will neet
specification requirenments until accepted.

-- End of Section --
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SECTI ON 02920

ESTABLI SHVENT OF TURF

PART 1 GENERAL

Wher ever possible, all seed shall be drilled except where the turf
reinforcement mat is used. Oher seeding nmethods are subject to approval.
Exi sting turf areas which have been damaged during the contract operations,
and which are outside of the limts designated to be seeded, shall be
restored following the requirements in this section, at no additional cost
to the Governnent.

The Governnent furnished erosion control nmatting (Enkamat) to be installed
is currently stored at Owell Dam near Fergus Fall, Mnnesota. The
Contractor shall coordinate with the Contracting O ficer's Representative
for the exact location of the storage site and to arrange for pick up and
delivery. The Contractor shall be responsible for delivery of the erosion
control matting and accessories to the project site including, but not
limted to | oading, transporting, and unloading the materials. G ound
fasteners for the erosion control matting shall be provided by the
Contractor.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACRI CULTURAL MARKETI NG SERVI CE ( AMB)

ANMS- 01 (Aug 95) Federal Seed Act Regul ations Part
201

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1992; R 1996) Topsoil Used for
Landscapi ng Pur poses

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 01 Preconstruction Subnittals
Experience for Native Gasses;

The Contractor shall submit a statenment indicating that the work
to establish the turf will be supervised by an individual with a
m ni num of 5 years experience with establishnent and restoration
of native plant communities.

Erosion Control Matting Plan; G GEN

The Contractor shall submit a plan with a | ayout of erosion
control matting sections and ground fastener |ocations.

SD- 03 Product Data
Manuf acturer's Literature;

The Contractor shall submit nmanufacturer's literature discussing
physi cal characteristics, applications, guarantees, and
installation of the seed and nmulch. The Contractor shall submit
manufacturer's literature for equi pment show ng application and
installation instructions.

SD- 06 Test Reports
Soil Test;

Certified reports of inspections and |aboratory tests, prepared by
an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nmethods used and conpliance with recogni zed test
standards shall be descri bed.

Seed Test;

The Contractor shall submit test reports for a purity and
germination test following the Association of Oficial Seed
Anal ysts (ACSA) rules for each seed mixture. The test reports

shal |l indicate the purity percentage and gerninati on percentage
for each species.

Quantity Check;

Bag count or bul k wei ght neasurenents of material used conpared
with area covered to determine the application rate and quantity
i nstall ed.

Mai nt enance Record;

Mai nt enance work perforned, area repaired or reinstalled,
di agnosi s for unsatisfactory stand of grass plants.
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1.3  SOURCE | NSPECTI ON

The source of delivered topsoil shall be subject to inspection
1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 | nspection

Seed shall be inspected upon arrival at the job site for conformty to
species and quality. Seed naterials shall be delivered in nmanufacturer's
original, unopened containers with labels and tags intact and | egible.

Seed that is wet, noldy, or bears a test date five nonths or ol der, shal

be rejected. Oher materials shall be inspected for conpliance with
specified requirenments. The followi ng shall be rejected: open soi
anmendnent containers or wet soil anmendnents; topsoil that contains sl ag,
cinders, stones, lunps of soil, sticks, roots, trash or other material over
a mnimm 1-1/2 inch dianeter; and topsoil that contains viable plants and
plant parts. Unacceptable materials shall be removed fromthe job site.

1.4.2 St or age

Materials shall be stored in areas provided by the Contractor. The storage
areas shall be nade accessible to the Contracting Oficer so that
application rates can be verified. Seed shall be stored in cool, dry

| ocations away from contam nants. Chemical treatnent materials shall be
stored according to manufacturer's instructions and not w th seed.

1.4.3 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

1.4.4 Soi | Anmendnent s
Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chemical analysis. In lieu of

contai ners, soil amendnents nay be furnished in bulk. A chenmical analysis
shal | be provided for bulk deliveries.

PART 2 PRODUCTS

2.1 SEED
Substitutions will not be allowed wi thout witten request and approval from
the Contracting Officer. The m xing of seed nay be done by the seed
supplier prior to delivery, or on site in the presence of the Contracting
Oficer. Seed for native grass and Forbes species shall be gathered from
within 500 nmiles of the jobsite.

2.1.1 Seed C assification
State-certified seed of the | atest season's crop shall be provided in

original seal ed packages bearing the producer's guaranteed analysis for
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m xture percentage, purity, germ nation, weed seed content, and inert
material. Labels shall be in confornmance with AMS-01 and applicable state
seed | aws.

1.2 Per nranent Seed Species and M xtures

Per manent seed species and m xtures shall be proportioned by wei ght as
follows: Seed mix for cutoff channel invert, |ow flow cutoff channel
invert, and |low flow cutoff channel sl opes shall be MNDOT seed m x 25B
Seed m x for cutoff channel slopes, and other areas to be seeded not |isted
above, shall be MNDOT seed mi x 15B. Seed application rate for both n xes
shal | be 30 pounds per acre. The seed ni xes are avail able on the internet
at the the follow ng address:

http://ww. dot. state. m. us/environnent/index. htnl.

. 1.3 Tenporary Seed Speci es

If planting of seed is perforned in the Fall, add wi nter wheat at the rate
of 20 pounds per acre to each seed mix. If planting of seed takes place in
the Spring, add oats at the rate of 20 pounds per acre to each seed m X

. 1.4 Quality

Weed seed shall be a nmaxi mum 1 percent by weight of the total m xture.
I nnocul ent shall consist of the proper bacteria applied in the anmount and
manner reconmended by the nanufacturer to all |legunmes in the seed m x

.2 MULCH
2.1 Straw Ml ch

Straw mul ch naterials shall consist of wheat, oat, or rye straw, hay,

grass, or other plants approved by the Contracting Officer. Mulch materials
shall be native to the region. The nmulch material shall be air dry,
reasonably light in color, and shall not be nusty, noldy, caked, or
otherwi se of low quality. The mulch shall be seed free or fumigated to
prevent introduction of weeds. The use of mulch that contains noxious
weeds will not be accepted. Dry mulching material which breaks and does
not bend is unacceptable. Milch shall have a consistency for placing with
conmer ci al mul ch bl owi ng equi pnent.

. 2.2 Paper Fi ber

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of mul chi ng seed.

.3 HERBACI DE AND PESTI Cl DE

Her bi ci de and pesticide shall not be applied without witten approval of
the Contracting O ficer.

.4 ERCSI ON CONTROL NMATTI NG

Erosion control matting will be furnished by the Government. Gover nnment
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furni shed materials are addressed in clause 52.245-4002. Extra materia
for overlaps, anchorage, etc. will be Governnent furnished, and unused
material shall remain Governnent property.

The Contractor shall pick up the material and deliver it to the project
site. FErosion Control Matting shall be installed as shown. The Erosion
control matting to be furnished is Enkamat 7010 manufactured by Col bond
CGeosynt hetics. The contact information for Col bond Geosynthetics is |listed
bel ow.

Col bond CGeosynt hetics

P. O. Box 1057

Sand Hi Il Road, Enka, NC 28728
1- 800- 365- 7391, 828-665-5050
Fax: 828-665-5009

www. col bond- usa. com

Ground fasteners for the erosion control natting shall be provided by the
Contractor. Ground fasteners shall be as recommended by the erosion control
matting manufacturer but at the mininumshall be 12 inch | ong netal
staples. A layout of erosion control matting and fasteners shall be

subm tted as specified in Paragraph: SUBM TTALS.

PART 3 EXECUTI ON
3.1 | NSTALLI NG SEED TI ME AND CONDI Tl ONS
3.1.1 Notification

The Contractor shall notify the Contracting O ficer 24 hours in advance of
begi nni ng seedi ng or any changes in turf establishnment operations.

3.1.2 Seedi ng Ti ne

Seed shall be sown fromApril 15 to July 20. Seed may be dormant seeded
from COctober 20 until the ground freezes. No finished construction area
shall be left untopsoiled and unseeded during the winter nonths. Wen
substantially conplete areas are not seeded within the specified seeding
times for fall planting, a tenporary wi nter cover shall be placed.

3.1.3 Seedi ng Condi tions

Seedi ng operations shall be perforned only during periods when beneficia
results can be obtai ned. Wen drought, excessive npisture, or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the seedi ng operations,
proposed alternate tines shall be submtted for approval.

3.2 SOL TEST
Del i vered topsoil, existing soil in snooth graded areas, and stockpiled

topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determ ning the particle size, pH and organic matter content. One test
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shal | be sanpled and tested. The sanple shall be taken at a | ocation
directed by the Contracting Oficer, unless waived. The tests shal
determ ne the quantities and type of soil anendnents required to neet |oca
growi ng conditions for the seed species specified.

.3 S| TE PREPARATI ON
. 3.1 Fi ni shed Grade and Topsoi

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and the placing of topsoil, snmooth gradi ng, and conpaction

requi renents have been conpleted prior to the commencenent of the seeding
operation. All vegetation, including live roots, shall be conpletely
renoved or treated with herbicide prior to spreading topsoil or placing sod.

. 3.2 Spr eadi ng Topsoi

Topsoi|l shall be distributed and spread uniformy to one half the thickness
shown on the plans and tilled to a depth of 4 inches into the subgrade.

The remaining half of the topsoil shall then be placed. Surface
irregularities resulting fromtopsoiling or other operations shall be

| evel ed to prevent depressions.

.3.2.1 Equi pnent

Topsoi|l shall be spread using a bl aded dozer having ground pressure |ess
than 4.5 psi and operating wei ght |ess than 35,000 pounds, or wth rubber
tired equi pnent having operating weight | ess than 10,000 pounds. The work
shal | be coordinated such that equi pnment for hauling the topsoil does not
travel over the topsoil in place. Areas conpacted by construction
operations shall be conpletely pulverized by tillage.

.3.2.2 Stripped Materials.

Topsoi | obtained fromstripping operations shall be kept separate from

ot her unusabl e excavated materials, brush, litter, objectionable weeds,
roots, stones, and other materials that would interfere with planting and
mai nt enance operations. Unusable material shall be renobved and properly
di sposed of.

. 3.3 Till age

Topsoi|l on slopes up to a maxi rum 3H: 1V sl ope shall be tilled to a nom na
4 inch depth by plow ng, disking, harrowing, rototilling or other approved
nmet hod. On slopes between 3H: 1V and 1:1, the soil shall be tilled to a
mnimm 2 inch depth by scarifying with heavy rakes, or other nethod. On
slopes 1:1 and steeper, no tillage is required.

. 3.4 Prepared Surface
The prepared surface shall be 1 inch below the adjoining grade of any
surfaced area. New surfaces shall be blended to existing areas. The

prepared surface shall be conpleted with a light raking to renove debris.
Debris and stones over a minimum 3 inch in any dinension shall be renoved
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fromthe surface. Drainage patterns shall be mmintained as indicated on
drawi ngs. Tol erance for drainage ditches and swal es shall be within 1 inch
of the plan elevation. The prepared surface shall be protected from
conpaction or damage by vehicular or pedestrian traffic and surface erosion

3.4 SEEDI NG

Wherever possible, all seed shall be drilled except where the turf
reinforcement mat is used. Oher seeding nmethods are subject to approval.
Prior to installing seed, any previously prepared surface conpacted or
damaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON.  Seedi ng operations shall not take place when the w nd
velocity will prevent uniformseed distribution

3.4.1 Equi pnent

Gravity feed applicators, which drop seed directly froma hopper onto the
prepared soil, shall not be used because of the difficulty in achieving
even coverage, unless otherw se approved.

3.4.2 Br oadcast Seedi ng

In areas inaccessible to drill seeding, seed shall be broadcast by hand.
Seed shall be uniformy broadcast at the rate specified for the mix. Half
the total rate of seed application shall be sown with sower nmoving in one
direction, and the renmmi nder with sower nmoving at right angles to first
sowi ng. Seed shall be covered a maxi mum 1/4 inch depth by disk harrow,
steel mat drag, cultipacker, or other approved device. Seed shall not be
br oadcast when wi nd speed exceeds 5 m|es per hour

3.4.3 Drill Seeding

Seed shall be uniformy drilled to a depth of 1/2 to 3/4 inches at the
rate specified for the mi x. Equipnment shall have drills a maxi num 6 inches

di stance apart. Row nmarkers shall be used with the drill seeder. Seed
shall be drilled in two directions, applying approxinmately half the seed in
each direction. The drilling equipnent shall be maintained with half ful

seed boxes during the seeding operations. Wen slopes exceed 1 vertical on
5 horizontal, baffle plates spaced not nore than 6 inches apart shall be
installed in the seed box.

3.4. 4 Hydr oseedi ng

The hydr oseedi ng operation shall apply the seed and mul ch simul taneously.
The mul ch shall be applied at a rate of about 1 ton per acre. During
application, the spray shall be directed to obtain a uniformmateria

di stribution as evidenced by a formation of a "blotter-1ike" cover, with
about 5% void area. The nulch shall permt percolation of water to the
under | yi ng soil

3.4.5 Mul chi ng

3.4.5.1 Hay or Straw Ml ch
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3.

Mul ch shall be spread by hand, bl ower-type mulch spreader, or other
approved nethod. Ml ching shall be started on the w ndward side of
relatively flat areas or on the upper part of steep slopes, and continued
uniformy until the area is covered. The mulch shall not be bunched or
clunmped. Sunlight shall not be conpletely excluded frompenetrating to the
ground surface. Al areas installed with seed shall be nulched on the sane
day as the seeding. Milch shall be anchored i nmedi ately foll ow ng

spr eadi ng.

.4.5.2 Mechani cal Anchor

Mechani cal anchor shall be a V-type-wheel |and packer; a scall oped-di sk
| and packer designed to force mulch into the soil surface; or other
sui tabl e equi pnent.

.4.5.3 Wbod Cel | ul ose Fi ber, Paper Fiber, and Recycl ed Paper

Wbod cel | ul ose fiber, paper fiber, or recycled paper shall be applied as
part of the hydroseeding operation. The nulch shall be m xed and applied
in accordance with the nmanufacturer's recomendati ons.

.4.6 Nati ve Grasses

Hay or straw nulch shall be spread uniformy at the rate of 3 tons per acre.
Areas seeded with native grasses, except slopes steeper than 3H: 1V, shal

be firmed with a roller not exceeding 90 pounds per foot roller wdth.

Seed drills equipped with rollers are acceptable.

.5 RESTORATI ON AND CLEAN UP

| mredi ately upon conpl etion of the seeding operation in an area, the area
shal |l be protected against traffic or other use by erecting barricades,
provi ding signage, or as directed. Existing turf areas, pavenents, and
facilities that have been danmaged fromthe seedi ng operation shall be
restored to original condition at Contractor's expense. Excess and waste
material shall be renoved fromthe seeded areas and shall be di sposed
offsite. Adjacent paved areas shall be cl eaned.

.6 MAI NTENANCE

.6.1 Mowi ng

Native Grasses: Areas seeded with native grasses shall be nowed during the
first growing season to control pioneering weeds and other conpetition

For the purposes of this project a weed is defined as any plant not
included in the seed m x. Mow ng should be done before the general height
is 6 to 10 i nches, when the weedy foliar cover reaches 50 percent of the
seeded area, or when the weed species begin to flower. The first now ng
shall be at a height of 3 inches with the followi ng mowings to be set at a
height of 4 to 8 inches. Rotary, flail, or sickle bar type now ng

equi pnment i s acceptable.

6.2 Cener al Mai nt enance

02920 - 10 DACWB7- 01- B- 0006



Mai nt enance of the seeded areas shall include eradicating weeds, protecting
enbankments and ditches from surface erosion, naintaining erosion control
materials and mul ch, protecting installed areas fromtraffic, and now ng.

If any portion of the surface becones rilled, gullied, damaged, or
destroyed, that portion shall be repaired to re-establish the area wi thout
addi tional cost to the governnent. The Contractor shall control erosion
during the mai ntenance period by using ditch checks, sod swales, silt
fences or other nmethods until a proper stand of turf is established.

.6.2.1 Repair or Reinstal

Unsatisfactory stand of grass plants and nulch shall be repaired or
reinstall ed, and eroded areas shall be properly filled. Milch nmateria

t hat has been renoved by wi nd or other causes shall be replaced and

secured. Maintenance shall include protecting enbanknents and ditches from
erosion and nai ntai ning erosion control materi al

.6.3 Mai nt enance Record

A record of each site visit shall be furnished, describing the naintenance
wor k perforned; areas repaired or reinstalled; and di agnosis for
unsatisfactory stand of grass plants.

.7 ACCEPTANCE

Grass plants shall be evaluated for species and health when the grass
plants are a minimum 1 inch high

Native Grasses. A proper stand of turf fromthe seeding of native
grasses is defined as a minimnumof 2 to 4 plants per square foot
and where no gaps larger than 6 inches in dianeter occur anywhere
inthe turfed area. Only plants specified in the seed m x table
wi Il be considered.

. 8 SURFACE EROSI ON CONTRCL

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's instructions. Placenent of the
material shall be acconplished wi thout danmage to installed material or

wi t hout deviation to finished grade. When directed during contract del ays
af fecting the seeding operation or when a quick cover is required to
prevent surface erosion, the areas designated shall be seeded with a
tenmporary seed crop.

-- End of Section --
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