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\ 21 Questions




1. Soil with

more fines
will hold
more water.

1. True
2. False 2
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3. What is the maximum width for crack
repairs (filling and sealing)?
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4. What are the primary purposes of shoulders?
A.

Provide lateral

support ie v
Carry water to :
ditches |
Place for errant
vehicles
Store Show



















A. Gravels
B. Sands
C. Silts
D. Clays



5b. What soil type is most likely to be expansi

170

A. Gravels
B. Sands
C. Silts

D. Clays




FROST ACTION
IN SOILS

proguced by

' m US Army Corps
\ J of Engineers

Cold Regions Research and
Engineering Laboratory
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Rates of heave in laboratory freezing tests on remolded
soils (U.S. Department of the Army, 1984).

susceptibility
classifications
30

0
(A Gravelly SAND, SW
Very high Clayey GRAVEL, GW-GC
© GRAVEL, GM-GC
100~ ©®) Lean CLAY, CL

Frost

Silty GRAVELS
[GW-GM,GP-GM
[ 1\ and GM 2%
N DRSS Sandy CLAYS  Fat

L SP CH
Negligible '

Percentage by weight finer than 0.02 mm

Average rate of heave (mm/day)

CL CLAY






Scanning electron micrograph of Na-montmorillonite from Wyoming.
The length of the light bar is 5 um (photograph by R. D. Holtz).
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Relative sizes of adsorbed water layers on sodium

montmorillonite and sodium kaolinite (after
Lambe, 1958).
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Montana

= High: Highly expansive and/or
high frequency of occurrence

E Medium: Moderately expansive and/or
moderate frequency of occurrence

=g Low: Generally of low expansive character
and/or low frequency of occurrence

1 Nonexpansive: The occurrence of expansive
materials extremely limited
- Southern limit of continental glaciation

-
} Michigan A

OCCURRENCE AND DISTRIBUTION '
OF
POTENTIALLY EXPANSIVE MATERIALS
Nl IN THE UNITED STATES
Scale 1977
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E===0=0=———]
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Occurrence and distribution of potentially expansive soils in the
United States (after U.S. Army Engineer Waterways Experiment
Station as presented by Nelson and Miller, 1992).

Wash Ington ‘,

g?/
° 1%@

I\
New Hampshire

//(<
f/‘ Vermont \

=) Massachusetqtg
— Rl

/_/
New York

Connecticut

AV

=P
L

35



Ji\_\KJ /.-9

o~

6. What is the effect of poor drainage on
pavement life (typical county road)?

A. No effect

B. 10% reduction
C. 25% reduction
D. 50% reduction



Why do we build pavements?
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Simple Asphalt 4 inches

Pavement

1,000 vpd

Base 12 inches

Subgrade
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Subsurface dralﬁs
do all of the following excep
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Intercept subsurface water

Lower water table

A
B

C

Remove excess water

Dry d

irty subgrade

D
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8. Backfill around S\G”b”surface drains
need to be:

A. more permeable and act as a filter
- Bt

C. more perm:-

D. less perme -~ 2~
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Backfill

Backfill More Filter? Use?
Permeable?

Existing NO NO NO

Material

Pea stone YES NO NO

(no fabric)

Pea stone YES YES YES

(w/ fabric)

Washed YES YES YES

concrete sand
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9. Chose two weays to fix a bathtub base problem:

1 pt
each

A. install underdrain
B. daylight base

C. cut shoulders

D. repave surface




Poor material

ot

///\ Water trapped in base
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10. What is the number to
call before you dig?

A. 811















11. A 50-year storm?



A

- Watershed
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12. What is the expected design |
cross-road culvert pipes?
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A. 50 years?



£

.

M' ;“ .\-)

o it -

)

i




14. Which p

A. CMP
B. Plastic
C. Concrete
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16. How many 12" culvert pipes are needed to have
same capacity as one 24" culvert pipe?



Area

0
e

452 in? 452 in?



17. Which has the highest capacity to
carry flow for a short driveway pipe?

A. 24" smooth-bore plastic
B. 24" corrugated plastic
C. 24” CMP




Outlet Control
Shape & area

Tailwater
depth
___________________________________________________ S/
Roughness &
Length



Inlet Control
Shape & area







18. How much erosion occurs in one mile of
ditch before you can detect it?

A. 3tons
B. 30 tons
C. 300 tons
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ical components to a check dam
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19.
A.
B.
C.
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21. Landowner says you are dumping water on their
property. Do you move the pipe?

A. Yes
B. No
C. Maybe

er W Macedon Ontario
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