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Stabilizing Sand Roads Using Wood
Fiber Materials and Byproducts
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Legend
Green — pulp mills

Blue — plywood mills
Black — saw mills

Grey — other mills
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Grain Size Comparison

U5, Standard Sieve
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/SAND WITH SLUDGE —0—|1936;’USDA#I1 WoodchipsI
(W|SCONS| N) Wisconsin
‘ ‘ ——1936/USDA#1 Chunkwood

Wisconsin
‘ ‘ —h—1942/USDA#7 Native Sand

Wisconsin
—>—1943/USDA#8 Sand, old sludge
BOILER ASH Wisconsin
—%—1946/USDA#11 Sand, old

/(WlSCONSIN) chunkwood Wisconsin

=0 1949/USDA#14 Native Sand
Wisconsin

==t==1951/USDA#16 Boiler Ash,
Flambeau Wisconsin

=1 955/USDA#20 Native Sand
Florida
Native Sand Oregon

Dry Density (pcf)

Boiler Ash, Flambeau Wisconsin

A =0 Sawdust/Hog Fuel (per Nelson-
Allen 1974)

" CHUNKWOOD [ S BN
(WISCONSIN) TYPICAL SAWDUST/

HOGGED FUEL

80 100 160 180
Moisture Content (%)
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Process, material recovery

Paper mill power plant
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curve — more stable because more well-graded Ill.
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—+— FRL155 South third | | | | |
atve Sand Addition of boiler ash shifts

1T rd Native Sand the curve down (lighter)

——te— FR1155 North third and to the right (wetter)

Native Sand

=4¢= FR1155 South third
50% Sand/50% Ash

—E- FR1155 Middle
1 third 60%

Sand/40% Ash
== A== FR1155 North third

75% Sand/25% Ash

Dry Density (pcf)
H
H
ul

Note: For all ash, no sand
Max density = 83 pcf
Opt moisture = 28%

10 12 14
Moisture Content (%)
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California Bearing Ratio (CBR)

Addition of boiler ash clearly improves traffic bearing characteristics

m Without Ash
m With Ash

CBR Value

FR1155 FR1155
Middle third North third

FR685 FR1155

FR685 FR685
South third

West third Middle third East third
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Compressive strength indicates cementitious properties of boiler ash.

m Strength at 1 day

m Strength at 14 days

FR685 (50% ash - 50% soil) FR1155 (50% ash - 50% soil) Flambeau Mills ash (100% ash; 60-40
flyash-bottom ash)



FOREST SERVICE

BEVRLOPIENT STABILIZING SAND ROADS

PROGRAM

g

T
]

Forest Service DCP Readings, FR 685, MP 0.50 Right Track
(South)

Penetration Rate (mm/blow)
20 25 30

—&—Before Ash
== After Ash
=1 Year After Ash
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DCP results show mixed results. Why?
Likely a function of moisture.
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FR685, Chequamegon NF - FWD Test Results

® Before Treatment,
7/30/2015

After Treatment
9/16/2015
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FWD results tend to suggest ash treatment
made roads softer rather than stiffer. Why?
Likely a function of moisture.

3000 4000 5000 6000
Station (feet)
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FR1155 Boiler Ash FRLED IR FR685 Boiler Ash FREES ElEE
Surfacing Surfacing

Actual Costs Hypothetical Costs Actual Costs Hypothetical Costs
(400 CY ash) (1500 CY gravel) (400 CY ash) (1500 CY gravel)

Purchase material $0 $15,000 $0 $15,000
Haul/deliver to site $15,000 $8,000 $9,720 $23,000
Shape and prep road bed $6,100 $6,100 $6,100 $6,100

Spread and compact material

(includes blending for boiler ash) $12,100 $7.500 $12,100 $7,500

Total Cost Per Lane Mile $33,200 $36,600 $27,920
Cost Per Lane Mile Less Haul Costs $18,200 $28,600 $18,200

Ash-Gravel Cost Difference 57% 57%
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Wood Materials For Stabilizing
Low Volume Sand Roads
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For more information:
Mark Russell, USDA-FS, 909-929-7073, mlrussell@fs.fed.us
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