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aThe Basics of a Good Read

V 1. Get water away from the road
V 2. Build on a firm foundation

V 3. Use the best materials

V 4. Compact all layers properly

V 5. Design for traffic loads and volumes

.y |
I (' TRANSPORTATION Information Center




aThe Basics of a Good Read

V 6. Desigrfor maintenance

V7. Paveonly whenready

V 8. Buildfrom the bottomup

V 9. Protectyour investment

V 10. Keep good records




Types of pavements & road surfact

V Asphalt

AHot mix new or resurfaced: 7 <in.or 7 >in.
ACold mix new or resurfaced: 7 <inor 7 >in.
AWarm mix

V Portland Cement Concrete

V Sealcoat over Gravel Dbullt up surface < 1 In.
V Gravel

V Earth
A Graded and drained or not graded and drained

V Brick or Block
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Factors affecting pavement life

V Subgrade soll

V Pavement materials

V Traffic loads and traffic volume
V Thickness

V Construction quality

V Age

V Maintenance

V Water - drainage




Basic distress mechanisms

V Moisture related

V Load related

V Temperature related

V Age related




1. Get water away from the road

Moisture Related
Why Is water a big problem under pavements?

In Subgrade Soll

Moisture Lubricates Weakens
Infiltration Particles materials
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1. Get water away from the road
Moisture Related

Why Is water a big problem in pavements?

In Subgrade, Aggregate Base and Asphalt Surface

Moisture ' Breaks
Infiltration Material
Into

Voids
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1. Get water away from theopad

Ditch must be below the road base.
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2. Build on a firnfoundation
Water, Solls, and Pavements

V All pavements rely on the soil beneath the
pavement for support.

V Wet solls provide less support causing
pavements to exceed their load carrying
capability and/or their range of flexibility.

V Variations in soil moisture occur
seasonally. Good drainage systems
minimize the variation.
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2. Buildon a firm foundation

V Native Solls and Water

A Soils loose strength when wet
wLubrication of the soll particles
wReplace mineral matter with water
wExpansion of water as it freezes

A Not all soils loose the same strength when
wet, loss depends on
wClass (clays loose the most strength)
wParticle size
wParticle shape
wMixture or gradation (how many voids)
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2. Build on firm foundation

V Subgrade solls are natigells

A Mixture of mineral and organic matter with
voids that are filled with water and/or air

A Soil types and strengths can vary from spot

to spot and from layer to layer

A Load bearing strength of any given soil will
vary with water content

AThere is an optimum water content at which
a solil is most dense and will carry the
greatest load. Compact at optimum water
content.
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Compaction Fundamentals

Solids Solids

Dry deasity - . .

Water content {99 ) ————p
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Typical Specification Block
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V 95-100% of maximum dry density
V OMC = 2% moisture
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Improve Poor Foundations

V If Native Soll$lave Poor Strength

A Use Chemical stabilization
wFlyashor Lime
wPortland Cement
A Over Excavate, Fill with Select Material

A UseGeosynthetics
wWoven Geotextile
wNonwoven Geotextile
wGeogrid
wGeo Cell
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Sofl subgrade
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Separation & Stabilization

V Geotextile used to prevent mixing of
road base into subgrade soll

V In subgrades with a CBR greater than
or equal to 3, use Class 2 geotextiles

V In subgrades with a CBR between 1
and 3, use Class 1 geotextiles

V Both woven and non-woven can be
used for separation application

V Base the selection of fabric on your
state DOT material specification
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Woven Geotextile
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Geotextile Separation Test Results

V Minnesota LRRB tests (slit tape, heavy
woven, non-woven, & none under 4 , 6 and

8 stone)
A Non-woven 20% more friction than woven
ANW+4 =W+6 =NoGeo+8
A Anchoring fabric not necessary
A Compaction of stone is important
A No punctures in any of the fabrics

V Oklahoma test (woven, non-woven, & none

under 4 of stone)

A After one winter all un-reinforced sections failed

A Non-woven recommended because
A higher friction
A More permeable
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Picture 1 from Oklahoma Test
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Picture 2 from Oklahoma Test
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Picture 3 from Oklahoma Test
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Picture 4 from Oklahoma Test
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Picture 5 from Oklahoma Test
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Ogenings IN geogrid reinforce rock bas

by Increasing aggregate interlock

Hlu RAAAAAAAAAAS

VBI'MPI'W‘B  Reduced Vertical Pressure
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MIDOT Highway 69
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MIDOT HWY 69
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MIDOT HWY 69
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Logging Roadq Twin Lakes, Ml

-
@ TRANSPORTATION Information Center




Logging Road Twin Lakes, Ml
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Geogrid with Geosynthetic Fabric
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Geocell Confinement Systems

V Geocells are-8limensional honeycombke
structures filled with sand, rock or concrete.

V The Geocell is made of strips of polymer shee
or geotextile connected at staggered points so
that, when the strips are pulled apart, a large
honey-comb mat is formed.

V The Geocell provides a physical containment f
a depth of soil and a transfer of load through t
geocell structure.
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Geocell Confinement System
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Geocell System with Sand Fill
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3. Use the Best MateriatsBase

V Aggregate Base
A Size of the particles
A Distribution of sizes (called gradation)
A Moisture content

AWear-- abrasion resistance
A Hardness- strength in compression

A Fracture-- number of faces
A Freeze/thaw soundness
A Deleterious materials
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gravel and stone (crushed stone)

V Gravel T usually
natural material
from gravel pits -
rounded/weathered

V Stone 1 crushed
material T from
quarry 1 fractured
faces

Ly ]
I @ TRANSPORTATION Information Center




Classification of Solls by Size
Using Common Nomenclature

V Larger than 12 ¢ boulders

V Between 12 and 3 ¢ cobbles

V Between 3 sieve and #4 gravel

V Between #4 and #200 sievesand

V Smaller than #200 siewgfines (silt & clay)

V For particles smaller than #200use
hydrometer test -- specific gravity
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How Size & Distribution are Measure

Stack of nesting
sieves with the
biggest openings at
the top and a pan
at the bottom

Pour the stone in
the top, washed,
shake the stack,
weigh each sieve,
determine percent
passing each sieve
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Typical Sizes of Sieves

75 mm (3 1in)

50mm(2in )
37.5 mm (1 1/2 in)

31.5mm (1 1/4 in)

12.5 mm (1/2 in) =

25 mm (1 in)

19 mm (3/4in)

12.5 mm (1/2 in)

9.5 mm (3/8 In)
4.75 mm (#4)

0.2 mm (#10)

0.0425 mm (# 40) [

0.075 mm (#200) (= |
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Sieve Analysis Used to Determine

V Classification of the material

V Does sample meet specifications

V Gradationc well, poorly, or open graded
V Estimate of strength

V Specific particle sizesfor filters/drains

ADo Dyo, Dyo
A Sieve size in millimeters that 10, 30 and 60%,
respectively pass
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Typical Grain Size Distribution

*—  Sieve test

= Hydrometer test

2
=
5
=
53

AN

1 Grain Size (mm) 0.1 001

Sand
Silt or Clay

Coarse hedium
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Why Use Well Graded Stone

Smaller particles fill up spaces between the larger
rock to reduce air voids in the mix, thereby
Increasing aggregate interlock and strengthening
the structure

. Stone Particles
. Water

j Air
0
»,

Mon-compacted Compacted
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Table 3.1 WISDOT Master Aggregate Gradations for Crushed

Aggregate Base Courses™

Percentage Passing by Weight

Gradation Ma. 1 Gradation Mo. 2 Gradation Mo. 3

Sieye
Size

Crushed
Gravel

Crushed
Stone

Crushed
Grave

Zrushed
Stone

Crushed
Grave

Crushed
Stone

1% Inch
1 Inch
34 Inch
38 Inch
Mo. 4

Mo. 10

Mo. 40
MNo. 200

100
75-100

40-73
30-60
20-45
10-30
3-10 =

100

30-85
22-55
15-20

2-12

100
50-85
35-85

25-50

10-30
3-10 @&

100
40-75
25-80
15-45

312

100
23-100
50-80
35-70
20-55

10-35
g-15

100
25-100
50-20
35-70
15-55

5-13

i

(4]

Unless otherwise specified, Gradation Mo. 2 should be used for the top layer of
base course and Gradabons Mo, 1 or No. 2 shou'd be used for lower base
course layers.

The percent passng the Mo, 200 sieve is limided o 3 maximum of eight percent
for crushed gravel base courses placed between old and new pavement.
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3. Use the Best MateriatsSurface

WAPA
Asphalt
Design
Guide




