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Item Section/Specification
Concrete 501
Reinforcing Steel for Concrete 1036

Ductile Iron Pipe, 3 fo 48 | AWWA CI51
inchdiameters

Polyethylene (PE) Pipe and Tubing, | AWWA C901
1.2'to 3 inch diameter

Polyethylene (PE) Pipe and Fittings, | AWWA C906
4t0 63 inch diameter

Polyvinyl Chloride (PVC) Pipe and | AWWA C900
Fabricated Fittings, 4 to 12 inch

diameter

Polyvinyl Chloride (PVC) Pipe and | AWWA C905
Fabricated Fittings, 14 to 48 inch

diameter

Ductile Iron and Gray-Iron Fittings | AWWA C110
Rubber Gasket Joints AWWA C111
Cement Mortar Lining AWWA C104
Gate Valves AWWA C500
Rubber-Seated Butterfly Valves AWWA C504
Dry-Barrel Fire Hydrants AWWA C502

Seamless Copper Water Tube

ASTM B 88, Type K
(ASTM B 88 M, Type A)
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Percent by Weight

100

55-90

25-50

10-30

0-10

0-3
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Property Test Requirement
Compression Strength | ASTM D 1621 | 10 psi, min.
Water Absorption ASTM D 2842 | 2% by volume, max.
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Ingredient Minimum Amount
Aggregate 750 Pounds
Hydrated Lime, Mineral Filler and/or Baghouse Fines |20 Pounds)
Asphalt Binder 10 Gallons
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Test Test Method

‘Weight Per Gallon @ 77 F ASTM D1475

Brookfield Viscosity 77 F using an RVT viscometer. The|ASTM D2196
report shall include the corresponding test temperature, speed,
spindle and model of instrument.

pH Appropriate Method
‘Percent Solids ASTM D164
Method A

Tnfrared Spectrum (latex portion) ‘Appropriate Methiod
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Effective WallN.A.

Nominal | PipeWall | toInside | Moment of
Size Area Face Inertia

S(n) | Ag(nin) | y.(in) 1(in%in)
12 0.167 0.440 0.0311
15 0.214 0.531 0.0532
18 0.215 0.564 0.0740
24 0.238 0.703 0.1304
30 0.320 1.096 0.4372
36 0.312 1.349 0.4760
42 0.448 1.196 0.5498
48 0.345 1.520 0.9365
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Culvert Pipe Liner Dimensions

Existing Liner

Pipe Clearance i)
Size (ID) Minimum Maximum Minimum

in. in. in. in.

12 0.5 2 9

15 0.5 3 11

18 0.5 3 13

21 0.5 3 15

24 0.5 4 17

27 1 4 20

30 1 4 22

33 1 4 24

36 1 4 26

42 1 6 30

46 2 6 33

48 2 6 35

54 2 s 39

60 2 9 43

72 2 10 52

*Clearance shall be the difference between the inside diameter (ID)
of the existing pipe and the outside diameter (OD) of the pipe liner.
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Requirement Test Method
Resistivity > 2000 ohm-cm AASHTO T 288
PH of 5-10%* AASHTO T 289
Chlorides < 100 ppm AASHTO T 291
Sulfates < 200 ppm AASHTO T 290*

* Water soluble sulfates shall be tested in accordance with
AASHTO T 290 Method A-Gravimetric Method with the
following modifications: Per section 13, follow subsection
13.1 through 13.3 as stated in the test procedure. Transfer
250 ml of extracted sample to a 400-ml plastic beaker and
place in a 90 C oven for 30 minutes. A blank should be run
concurrently with the test sample using 250 ml of DI water.
After 30 minutes, add 10 ml of barium chloride (100g/L) to
test sample and blank. Place test sample and blank back
into a 90 C oven and let samples digest for 12 to 24 hours.
Filter through a retentive paper, wash the precipitate
thoroughly with hot DI water, place the paper and contents
in a weighted porcelain crucible, and slowly char and
consume the paper without inflaming. Ignite at 1000 C for
2 hours, cool in a desiccator, and determine the mass as
grams of barium sulfate. Subtract the blank and convert
grams of barium sulfate to mg/kg of sulfate ion content.

#* Use pH of 5-9 for aluminized soil reinforcement.
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Requirement

Test Method

PH of 4.5-9

AASHTO T 289
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Percent Passing by Weight

Sieve Size | SP250 SP190 | SP125 | SP095 | SP048 | SP125xSM(R) | SP095xSM(R)
112, 100 —
Tin 90-100 100 —
34 90max. | 90-100 100 — 100
72 — 90max. | 90-100 100 90-100 100
378 — 90max. | 90-100 100 50-80 70-95
No.4 — 90 max. | 90-100 20-35 30-50
No.8 19-45 28-58 | 3267 16-24 2030
No. 16 E E B 30-60 E 21 max.
No. 30 — — 18 max.
No. 50 — — 15 max.
No. 100 — —
No. 200 -7 2-8 2-10 210 712 80110 80-120
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Sieve Size

Percent Passing

3/4 inch

100

No. 200

0-10
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Sieve Size

Percentage Points

3/4 inch and larger 5.0
1/2 inch 5.0
3/8 inch 4.0
No. 4 4.0
No. 8 3.0
No. 10 3.0
No. 16 3.0
No. 20 3.0
No. 30 3.0
No. 40 2.0
No. 50 2.0
No. 100 2.0
No. 200 1.0
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Design Traffic (ESALs) | Design

<300.,000

]

300,000 to < 3,000,000

E
3,000,000 to < 30,000,000 |C
> 30,000,000 B
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Property VALUE
Los Angeles Abrasion, AASHTO T 96, percent loss, max_| 50
Absorption, AASHTO T 85, percent, max 55
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Property VALUE
Los Angeles Abrasion, AASHTO T 96, percent loss, max_| 50
Absorption, AASHTO T 85, percent, max 4.0
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Test Test Method

Specific Gravity @ 77 F AASHTO T 228

Brookfield Viscosity 77 F using an RVT viscometer. The|ASTM D2196
report shall include the corresponding test temperature,
speed, spindle and model of instrument.

Pensky-Martens Closed Cup Flash Point or | ASTM D93
Cleveland Open Cup Flash Point AASHTO T 48

Infrared Spectrum (neat material) 'Appropriate Methiod
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Design VFA (percent)”
70- 80
65-78
65-75°
65-75"
*SMA and SP048 mixfures shall have
a minimum VFA of 75 percent.

EIBIGIE]

*Maximum 76 percent for SP095 and
78 percent for SP048.
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SEED REQUIREMENTS

Non-native Grasses Scientific Name Purity Germination® | Pure Live
Seed
Bermuda Grass Cynodon dactylon 95 80
Smooth Bromegrass Bromus inermis 85 80
Kentucky Bluegrass Poa pratensis 85 80
Orchardgrass Dactylis glomerata 85 30
Perennial Ryegrass Lolium perenne 98 85
Tall Fescue Festuca arundinacea 97 85
Red Fescue Festuca rubra o7 85
Timothy Phleum pratense 98 85
Cereal or Cover Crop Purity Germination Pure Live
Seed
Annual Ryegrass Lolium multiflorum 98 85
Redtop Agrostis alba 92 85
Oat Grain Avena sativia 98 85
Rye Grain Secale cereale 98 30
Wheat Grain Triticum aestivum o7 85
Wildrye, Virginia Elymus virginicus 60
Wildrye, Canada Elymus canadensis 60
Legumes Purity Germination Pure Live
Seed
Korean Lespedeza Lespedeza stipulacea 98 85
Alsike Clover Trifolium hybridum 98 85
Red Clover Trifolium pratense 98 85
White Clover Trifolium repens 98 85
Hairy Vetch Vicia villosa 97 80
Partridge Pea Chamaecrista fasciculate 98 80
Native Grasses Scientific Name Purity Variety(s) Pure Live
Seed
Big Bluestem Andropgon gerardii Mo. Ecotype 40
Roundtree
Kaw
Blue Grama Bouteloua gracilis 40
Buffalograss Buchloe dactyloides Mo. Ecotype 65
Sharp’s Improved
Texoka
Indiangrass Sorghastrum nutans Mo. Ecotype 50
Rumsey
Cheyenne
Little Bluestem Schizachyrium scoparium Mo. Ecotype 20
Aldous
Cimmaron
Eastern Gamagrass Tripsacum dactyloides Mo. Ecotype
Sideoats Grama Bouteloua curtipendula Mo. Ecotype 40
El Reno
Trailwa
Switchgrass Panicum virgatum Mo. Ecotype 80
Trailblazer
Cave-in-Rock
Wildrye, Virginia Elymus virginicus 60
Wildrye, Canada Elymus canadensis 60
Cluster Fescue Festuca paradoxa Mo. Ecotype
Rough Dropseed Sporobolus compositus Mo. Ecotype
Prairie Dropseed Sporobolus heterolopus
Prairie Cordgrass Spartina pectinata

*Will not apply if unhulled or unscarified seed is specified.
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FAA

45
45

Design
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Property GradeA | GradeB | GradeC
Aggregate | Aggregate | Aggregate

Deleterious rock, percent by weight, max 2.0 4.0 8.0

Shale, percent by weight, max 0.5 0.75 1.0

Other foreign material, percent by weight,

max 0.5 0.5 0.5

Two fractured faces, percent, min 100 100 100

Thin, elongated particles, ASTM D 4791,

5:1, percent, max® 10 N/A N/A

Micro-Deval, AASHTO TP 58, percent, 18 N/A N/A

max

*Test material retained on the No. 4 sieve.
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Coarse Aggregate (+ No. 4)

Minimum Non-Carbonate by Volume

Limestone, LA < 30

30% Plus No. 4

Limestone, LA > 30

20% Minus No. 4*

Dolomite

No Requirement

2 Use for all SP095 and SP048NC containing limestone.






OEBPS/Images/295.png
GradeA | GradeB | Grade C
Property Aggregate | Aggregate | Aggregate
Absorption, AASHTO T 85, percent, max 2.0 4.0 4.0
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Property Test Requirement
Compression Strength | ASTM D 1621 60 psi, min.

Water Absorption ASTM D 2842 2% by volume, max.
Oxygen Index ASTM D 2863 24 minimum
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Item Section
Aggregate 1002
Asphalt Binder, Performance Graded (PG)* | 1015
Fiber Additive 1071
“Anti-Strip Additive 1071

*The grade of asphalt binder will be specified in the

contract.
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Maximum Entering
Conduit Size, Inches

Minimum Box Size,
Inches

©

12x12x4

16x12x6
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Pipe Dia. Inches

Minimum Gauge of Steel Pipe

223" x¥"or % x % x 7 W

3"x1" or 5” x 1” Corr.

spiral rib
Corr.

<42 14 14
42" < 60" 12 12
60" < 78" 10 12
78" < 90" 8 12
90" < 108" NA 12
108" and above NA 10
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Design *Naesizn
F - 50
E 7 75 115
C s 80 or 100 160
B 9 125 205

“SMA mixtures shall have Neign equal to 100

and 10 Npyyeignen Tequirement.

*Design Level C mixtures designed at 80
gyrations shall have 00 Nigin O Noxim

requirements.
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Design | Sand Equivalent

40

40

45

w(O|

50
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TSR

Percent of Contract Price

90% and above 103
75-89% 100
70-74% 98
65-69% 97
<65% Remove
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Structure Component Frequency
1 sensor per 3750 sq. yd., with a minimum of one in the last 50 feet of

Pavement

pavement

1 sensor per 10 patches, with a minimum of one sensor in the last patch
ith three others sensors

Pavement Repairs
Structural A minimum of one sensor at the end of the pour,

available to be placed as directed by the engincer
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Property Requirement

Moisture Content, percent by weight, max 15

Organic Matter-Wood Fiber, percent by weight, min 30

pH 4385
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Shingle Aggregate Gradation

Sieve Size Percent Passing by Weight
3/8 in. 100
No.4 95
No. 8 85
No. 16 70
No. 30 50
No. 50 45
No. 100 35
No. 200 25
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Equipment - Test Method

Requirement

Interval

(AASHTO) (Month)
Gyratory Compactor - T 312 Calibrate — 1.16 +.02° internal angle | 12
Gyratory Compactor - T 312 Verify Daily
Gyratory Molds - T 312 Check Critical Dimensions 12
Thermometers - T 209, T 166, T 312_| Calibrate 6
Vacuum System - T 209 Check Pressure 12
Pycnometer (Flask) - T 209 Calibrate Daily
Binder Ignition Oven - T 308 Verify 12°
Nuclear Content Gauge — T 287 or|Drift & Stability — Manuf.|1
MoDOT TM 54 Recommendation
Mechanical Shakers - T 27 Check Sieving Thoroughness 12
Sieves Check Physical Condition 6
Weighted Foot Assembly - T 176 Check Weight 12
Mechanical Shaker - T 176 Check Rate & Length of Throw 12
Liquid Limit Device - T 89 Check Wear & Critical Dimensions |12
Grooving Tool - T 89 Check Critical Dimensions 12
Ovens Verify Temp. Settings 4
Balances Verify 12°
Timers Check Accuracy 6

“Calibrate and/or verify after each move.

Verify after each move.
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Gradation A

Sieve Size Percent by Weight
11/2-inch 100
1-inch 95-100
1/2-inch 25-60
No. 4 0-10
No. 8 0-5
Gradation B
Sieve Size Percent by Weight
1-inch 100
3/4-inch 90-100
3/8-inch 20-55
No. 4 0-10
No. 8 0-5
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Percent by Weight

Sieve
Passing 1-inch 100
Passing 1/2-inch 60-90
Passing No. 4 35-60
10-35

Passing No. 30
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Bitumen, soluble in_ soluble chlorinated solvent, such as Trichloroethylene, percent
by weight, min 45

Ash, percent by weight 15-50

Penetration, standard cone, 150 g,
5 sec, 25 C —use 12 ounce can, d mm 110275
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Effective | Wall N.A.
Nominal | PipeWall | toInside | Moment
Size Area Face of Inertia
S(n) | Ag(n%in) | ye(n) | I(inin)
12 0.122 0211 0.0059
15 0.136 0.255 0.0111
18 0.178 0.306 0.0184
24 0.215 0.402 0.0412
30 0.260 0518 0.0820
36 0319 0.629 0.1431
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Property Value
Los Angeles Abrasion, AASHTO T 96, percent loss, max. 55
Absorption, AASHTO T 85, percent, max. 55
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Mixture VMA Minimum (percent)
SP250 12.0
SP190 13.0
SP125 (except for SMA) 14.0
SP095 (except for SMA) 15.0
SP048 16.0
SMA 17.0
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Percent by Weight

Sieve
Passing 11/2-inch 100
Passing 1-inch 70-100
Passing No. 8 15-50
0-12

Passing No. 200
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Stud Size - Inches
Shank Shank Overall Height Head Head Thickness,
Diameter | Diameter (Tolerance Diameter Min.
Tolerances | After Welding)
3/4 +0.000 +0.062 11/4=1/64 | 3/8
-0.010 -0.125
778 +0.000 +0.062 13/8<1/64 | 3/8
-0.010 -0.125
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Deleterious Material

Percent by Weight

Deleterious Rock 8.0
Mud Balls and Shale Combined 2.0
Clay. uniformly dispersed 3.0
Other Foreign Material 0.5
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Deleterious Material

Percent by Weight

Deleterious Rock and Shale 12.0
Mud Balls 5.0
Other Foreign Material 2.0
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Radar Unit Requirements

Speed range 15 to 99 mph
Accuracy +1 mph
Tnternal test 32 mph check
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Corrug

ated Polyethylene

Effective Wall N.A.

Nominal | Pipe Wall | toInside | Moment

Size Area Face of Inertia

S(in) | Ag(n*in) | y.(n) | I(n*n)
12 0.162 0.440 0.0311
15 0.212 0.531 0.0532
18 0.208 0.564 0.0740
24 0.231 0.703 0.1304
30 0.238 0.873 0.2705
36 0.291 1.048 0.3121
42 0.328 1.129 0.5430
48 0.320 1.229 0.5430
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Property Value
Los Angeles Abrasion, AASHTO T 96, percent loss, max. 55
Absorption, AASHTO T 85, percent, max. 4.5
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(Percent of Laboratory Max. Theoretical Density)

Field Density

Pay Factor
(Percent of Contract Unit Price)

For all SP mixtures other than SMA:

92.0 to 97.0 inclusive 100
97.11097.5 or 91.5 to 91.9 inclusive 90
or 91.0 to 91.4 inclusive 85
97.6 t0 98.0 or 90.5 to 90.9 inclusive 80
or 90.0 to 90.4 inclusive 75
Above 98.0 or Below 90.0 Remove and Replace
For SMA mixtures:
>94.0 100
93.5 to 93.9 inclusive 90
93.0 to 93.4 inclusive 85
92.5 to 92.9 inclusive 80
92.0 to 92.4 inclusive 75

Below 92.0

Remove and Replace
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Grade A Aggregate | Grade B Aggregate | Grade C Aggregate
Sieve Size | Percent Passingby | Percent Passingby | Percent Passing by
Weight Weight Weight
172" 100 100 100
3/8" 97-100 95-100 95-100
No.4 0-12 0-25 0-35
No. 200 0-1.0° 0-2.5 0-3.5

*The percent passing the No. 200 sieve may be increased by 1.0 percent provided
the aggregate is pre-coated with bituminous material.
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Size Thickness, Mils
(AWG or | THHN/THWN-2)
kemil)

14-12 15

10 20

8-6 30

42 40

1-4/0 50
250-500 60
501-1000 70
Size Thickness, Mils
(AWG or | THHN/XHHW-2)
kemil)

14-10 30

8-2 45
1-4/0 55
213-500 65
501-1000 80
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Percent Passing

Sieve Sizes
Type of N N -
Grade | Material | i 3/4in. 3 No.4 No.10 | No.200

A Gravel 100 80-100 60° 1035 0-10
B* | Crushed

Stone or

Reclaimed

Concrete 100 65° 525

c Chat 100 80° 45°

*Type 1 Aggregate for Base may be used, except all material shall be in accordance
‘with Sec 1007.

Indicates maximum permitted.
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Sieve Size

Percent Passing by Weight

4-inch 100
No. 40 0-60
No. 200 0-10 *

* May be increased (o 15% if gradation sample is obtained
from the compacted backfill material.
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Property Requirement

Tensile Strength, min 60,000 psi

Yield Strength, as determined | 50,000 psi
by a0.2% offset method, min

Elongation, min 20% in 2 inches

Reduction of Area, min 50%
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Design

CAA*

F

55/None

E

75/None

C

95/90

B

100/100

*The criteria denotes the
allowable
percentage of the coarse

minimum

aggregate

“one/two"
faces, such as a "95/90"
requirement, means that
the coarse
shall have a minimum of
95 percent particles by

weight
fractured

fractured

with

face and a
minimum of 90 percent
particles by weight with

two fractured faces.

aggregate
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Square Steel Perforated Post Requirements

Size

Thickness

Weight

Tolerance

2in. x2in.

12 Gage

2.42 Ibs/foot

+0.12 lbs/ft
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Sieve Max. Tolerance

SP095 SP125
3/4in. -
172in. - +4
3/8in. +4 +4
No. 4 3 =
No. 8 +3 +3
No. 200 2 +2
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Property

Requirement

Test Method

Fabric Type

'Non-woven Geotextile

Mass per unit area

Min. 14.8 0z/sq.yd

ASTM D 5261

Thickness 0.29 psi: 2 0.12 in ASTM D 5199, modified
under load 2.9 psi 20.10in under loads of 0.29, 2.9, and
(pressure) 20 psi: > 0.04 in 29 psi
Tensile strength S 685 o/t ASTM D 4595
Maximum elongation | < 13005 ASTM D 4595
‘Water permeability in | >3.3x107 ft/s ASTM D 5493
normal direction [under pressure of 2.9 psi]
under load
(pressure)
‘Water permeability in | > 1.6x10° ft/s ASTM D 6574
the plane direction [under pressure of 2.9 psi]
of the fabric >6.6x10" fils
(transmittivity) [under pressure of 29 psi]
under load
(pressure)
Weather resistance Resistance > 60% EN 12224
>96%

Alkali resistance

Polypropylene/Polyethylene
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Deleterious Material

Percent by Weight

Deleterious Rock 8.0
Shale 1.0
Other Foreign Material 0.5
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Sieve Size Percent by Weight
11/2-inch 100
T-inch 95-100
1/2-inch 60-80
No. 4 40-55
No. 8 525
No. 16 0-8
0-5

No. 50
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Sieve Percent by Weight
Passing 1-inch 100
Passing 1/2-inch 60-90
Passing No. 4 35-60
Passing No. 30 10-35
Passing No. 200 0-15






