¥

i 407

BOES/REINE CRIDED 21T 2 L REL OBE
T ROMERERIRLTOT, TREBL, HELT
BN T O xR FesgEgot L iTvwE&0
EHEA{EET 2 O EAEDER TH 545, B WILH
DO iy, T ORERNS S CHBERE TR
DIFPEPAT DY 3 REELED, D1
DIFMTEHL LI X 525FWE FTORBESMEHT, €
DT AIELRFTINLETHHED b Do Eed
HEEFHLTY, B ErROML L ch oD,
RT e O X 3 TE{(REVe i 2R R 5 K
R ThORN, BRI EBET 2N Y
EUMAREE L CRAE b8, FiCHEia i
FRUSHD B Do KL ORR S BFETREINT
})ZDc

LIEHEE LT EOBE S 22T 5 L OAFR
el 0 5 BEHED S OX M TEEIEO LB
FoEDEE LR TS L ) BECE D ORI

ik Z RIFCT 5 X 5 58T 5o OFEMTRIRD
[ BB L BRECHRCA Y, —HCHERT 277
BRBET 5o OFRREERICED FHDE S IR, HE
WMoBE, BRFEYEUICT) . O, H#EE A
EEORIESMER L O LSk O R 4
Do
£E£%% 1) E.E. Seelye: Data Book for Civil
Engineers, vol. 1I, Specifications & Costs.
2) Bruce & Clarkeson: Highway Design &
Construction, p.601 3) Armstrong: Soil
Mechanics in Road Construction, p.125 4)
Ritter & Paquette: Highway Engineering,p.326
4. 5) ¥opt 1),2),4) &, 6) ¥R 2) p338
7) Effects of Base Compaction on Maintenance
Cost & Performance, Bulletine, HRB. 1944,

8) ARER Bulletine 4¢3, 1951, p.400

R

GRADING FOR RORDS, AIRPORTS, AND RAILROADS

1. Scope of Work.

Construction of embankments and grading
shall be in accordance with the plans and spect
fications. (Specify any exceptions.)

11. Stripping and Spreading of Topsoil.

All topsoil shall be stripped from areas to
be paved, excavated, or filled, and from other
areas as shown on plans. If possible, specify
depth of topsoil to be stripped. Topsoil shall
be stored in stockpiles, the location of which
shall be selected by the engineer or as shown
on plans.

On areas shown on plans to receive topsoil,
the subgrade shall be scarified to a depth of 2
in. for the bonding of the topsoil with the sub-
soil. Hand shoveling and raking will be required,
followed by rolling with one pass of a flat
roller weighing not more than 100 1b. per lin.
ft. and not less than 25 1b. per lin. ft. On
slopes steeper than 4 : 1 the topsoil shall be
rammed or tamped in place as directed by the
engineer.

Areas to be sodded shall receive 3 in. of
topsoil: areas to be seeded shall receive 6 in.
of topsoil.

1II. Excavation.

Excavation shall conform to limits indicated
on the plans or specified herein.

Excavation shall not be made below grade
except where rock or stone masonry is encoun-
tered or removal of unstable material is directed

by the engineer.

Material removed below grade shall be re-
placed with approved material thoroughly com-
pacted or as otherwise directed by the engineer.

Excavated material suitable for embanl-
ments or fills shall be stored, if required, to
minimize the use of borrow.

Borrow. Where required to complete the
embankment or fill, the contractor shall
provide the necessary additional material. The
source and quality of borrow material shall be
approved by the engineer.

The contractor shall give the engineer at
least 5 days’ notice before removing borrow
material from any approved borrow pit.

Rock Excavation. Rock excavation shall
include removal of ledge rock, concrete or ma-
sonry structures which require drilling or blast-
ing, and boulders larger than — cu. yd. (varies
with size of equipment used ) in volume.

Ledge rock. boulders. concrete or masonry
structures shall be removed to a minimum
depth of — in. below subgrade and backfilled
with approved material thoroughly compacted.

Rock shall be comserved if required for pur-
poses shown on the plans, or for any other
purpose, as the engineer may direct.

Drainage. Spring or seepage water encoun-
tered shall be reported to the engineer if drain-
age is not provided for by the plans. The con-
tractor shall keep the excavation free from

— 99 —



408 + R % 2 3k 379, | 279,

water at all times by pumping or otherwise.

Excess or Disapproved Excavated Material
shall be disposzd of as directed by the engineer.
1V. Embankment and Fills.

Fills shall not be started untill the area
has been inspectzd and approved by the engi-
neer.

Embankment and fill material shall be free
from frost, stumps, trees, roots, sod, or muck.
Only approved material from excavation or bor-
row pits shall be used. Material shall not be
placed on frozen ground.

Preparing Ground Surface. Sloped surfaces
steeper than 4 : 1 shall be scarified or stepped
and compacted to provide bond with new
material.

When existing roadways are to be covered
with less than 1ft. of fill the surface shall be
scarified and compacted to the same density as
adjacent areas.

When fill is to be placed over wet ground
that will not support the weight of trucks or
other equipment, the lower part of the fill shall
be made with sand, gravel, or other selected
material deposited in a blanket layer no deeper
than necessary to support the operating equip-
ment. Top 9 in. of blanket layer shall be com-
pacted to required density before subsequent
layers are placed.

Construction Methods. Excavated material
shall be so handled, conserved, stored, and
placed as to have the least desirable material
at the bottom of embankments, grading up to
the best material at the top.

Sandy Soils shall be placed in 4—in. to 6—
in. layers and compacted with caterpillar trac-
tor, tamping roller, or smooth-wheel roller
weighing 8 to 10 tons.

Clay Soils shall be placed in 8—in. maxi-
mum layers and compacted with light tamping
roller.

Glacial Till shall be placed in 8-in. maxi-
mum layers and compacted with heavy tamping
roller.

The contractor may use other equipment if
approved.

Places inaccessible to roller shall be com-
pacted with mechanical or hand tampers.

Final rolling of top layer shall be with a

smooth-wheel power roller weighing 8 to 10
tons. :

Stones in earth fill shall be well distributed.
No stones over 4 in. in diameter shall be with-
in 12 in. of finished subgrade.

Each layer shall be free of ruts and shall
meet compaction requirements before succeeding
layer is placed. Layers shall be maintained with
crown or slope to provide drainage and prevent

erosion.

Rock Fill. In embankments or fills, rock
may be any maximum size if uniformly graded.
All void shall be completely filled with fine
material and compacted to form a dense mass.

The fill for a thickness of at least 2 ft.
below the finished subgrade shall be selected
earth material placed and compacted in layers
to the degree specified below.

Operation of Equipment shall be distributed
to avoid rutting and unequal compaction.

Protection of Structures. Culverts, head-
walls, and other structures shall be constructed
before fills is placed. Fill around culverts,
headwalls, or other structures shall be carefully
and symmetrically placed in 6—in. to 8—in.
layers and shall be compacted to the degree
specified below.

V. Compaction Requirements.
the following.)
Test-Controlled Compaction. (Use for large

or iﬁxpértant pi‘i)jects.) In construction of em-

bankments and preparation of subgrades, all soils
shall be compacted to 902 of maximum density
at optimum moisture as determined by A.S.T.M.

D-698, except that soils for a depth of 9 in.

below pavement subgrades in both cuts and em-

bankments shall be compacted to not less than

9522.

Soils which weigh less than 100 lb. per cu.
ft. shall be wasted or mixed with heavier soils
to obtain the required weight.

When material varies from optimum mois-
ture content, it shall be treated as follows :

When wet it shall be drained or worked
until optimum moisture content is attained.
When dry it shall be sprinkled with water and

mixed until optimum moisture content is
attained.

Practical Control. (Use only where test
control is not warranted by size or importance
of project.) In construction of embankments and
preparation of subgrades the soil shall bz com- -
pacted with approved equipment. The soil shall
be treated and worked so as to be damp but
not wet.

If tamping rollers are used, 10 or more pass-
es will be required on each layer as directed
by the engineer.

When smooth-wheel power rollers weighing
8 to 10 tons are approved and used, the layer
shall be rolled until no weaving or creeping
appears ahead of the roller.

VI. Subgrade Preparation. (Specify one of the
following.)

In cut areas the subgrade shall be scarified
and compacted to 952 of maximum unit weight
at optimum moisture for a depth of at least 6

(Specify one of
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in. See Paragraph V above.

In cut areas the subgrade shall be scarified
and compacted for a depth of at least 6 in. by
rolling with a 3-wheel power roller weighing 8
to 10 toms.

Rough subgrades shall be formed and com-
pacted in accordance with the plans within a
tolerance of 11/; in.

Soft areas in subgrade shall be reinforced
with crushed stone, gravel, or telford as directed
by the engineer. These areas shall be drained
as directed by the engineer.

Final rolling of subgrade shall be with 3-
wheel power rollers weighing 8 to 10 tons.

Rough subgrades, including slopes and
ditches, shall be formed and maintained to
provide proper drainage.

VII. Fine Grading of Subgrade. (This item
may be included as part of the contract
covering the construction of the base
course or pavement.)

Rough subgrade shall be cleaned of all loose
or foreign material and reshaped if rutted. Ap-
proved material shall be added to meet required
grade. Shaping and compacting shall be done
with blade graders and a 3-wheel power roller
weighing 8 to 10 tons. Soft spots shall be rein-
forced and drained as specified in Paragraph VI
above.

Tolerances. Finished surface shall be
smooth and even and shall not vary more than
3/8 in. in 10 ft. -from true profile and cross
section or more than 1/2 in. from true elevation.
VIII. Shoulder Construction.

Where trench method of construction is to
be used for pavement, sides shall be cut to
vertical face at proposed edge of pavement.

Shoulder material shall be placed in uniform
layers for full width and thickness. Each layer
shall be compacted by rolling. Roller shall
overlap shoulder when rolling both base course
and pavement. Finished shoulder shall be firm
against pavement.

Drainage shall be provided for pavement
subgrade at low points.

IX. Finishing Slopss and Surfaces.

All areas shall be finished to smooth, com-

pact surfaces in conformity with the plans.

Slopes. Blade grader or scraper finish will
or will not be allowed. Hand shovel finish
will or will not be required.

Shoulder, Ditches, and Gutters. Hand shovel
and raking finish will be required.

Maintenance. Finished work shall be drained
and maintained in accordance with the plans
until final acceptance.

X. Tests. (For test-controlled compaction see

Paragraph V above.)

The contractor shall provide labor, material
and transportation for the following tests and
sampling. The engineer shall provide expert
services and testing and sampling equipment.

Sampling. The engineer shall follow A.S.T.
M. methods of sampling. (See ‘Data Book—
Field.”)

Laboratory Tests. Methods of test shall be
the latest revision of the following:

" NUMBER OF TESTS
As required to provide
a control for moisture
and density field tests.

Dry weights when com-

pacted A.S.T.M. D-698

at optimum moisture of

various types of soil

Field Tests. (See “Data Book—Field.”)
NUMBER OF TESTS
At least one for every
500 sq. yd. on each lay-
er, or sufficient number
of tests to insure tho-
rough ‘and uniform
compaction. Addi-
tional tests if soil or
moisture conditions
change.

Auger borings shall be made as directed by
the engineer when there are indications of poor
material underlying subgrade.

XI. Basis of Payment. (Specify that the con-
tractor be paid at unit or lump sum price
called for in the contract.)

Give work included and excluded under this
price or give method of measurement.

If unit price, itemize price units.

If lump sum, itemize basis of payment for
extra work including the following items:

Price per cubic yard for earth excavation.

Price per cubic yard for rock excavation.

Price per cubic yard for borrow.

Price per cubic yard per 100-ft.
for overhaul

Price per cubic yard for placing topsoil.

Price per square foot for sodding.

Moisture content
dry weight of com-
pacted soil

station
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