
 

geotextiles shall be in the selvage.  Non-woven geotextiles shall be sewn a minimum of 
½ inch from the edge.  In cases where wave action or multidirectional flow is 
anticipated, all seams perpendicular to flow shall be sewn. 

The geotextile shall be restrained as needed during placement of overlying materials to 
prevent slippage, folding, or other movements of the geotextile. 

Prior to covering, the geotextile shall be inspected by the Technician to ensure that the 
geotextile has not been damaged during construction.  Backfill shall be placed by end 
dumping onto the geotextile from the edge of the geotextile or over previously placed 
backfill.  Vehicles shall not be allowed directly on the geotextile.  Materials shall be 
placed on the geotextile without causing tears, punctures, or separations of overlaps or 
sewn joints.  Should such damage occur, the backfill around the damaged or displaced 
area will be removed and the subgrade restored to the original approved condition.  
Repair of the area shall consist of a patch of the same type of geotextile overlaying the 
existing geotextile.  The patch shall extend a minimum of 2 feet from the edge of any 
damaged area. 

 b. Slope Protection 

The geotextile shall not be placed until it can be anchored and protected with the 
intended covering within 48 hours.  Temporary cover, for protection from ultraviolet 
light, may be used if the 48-hour limit will be exceeded.  Material will not be dropped 
from a height of more than 3 feet on to uncovered geotextile.  In lakeshore 
applications, the geotextile may be unrolled parallel or perpendicular to the bank.  The 
geotextile shall be joined by machine sewing if the panel length is placed perpendicular 
to the direction of water flow (wave runup). 

 c. Subsurface Drains 

The geotextile shall not be placed until drainfill or other material can be used to cover it 
within the same working day.  Material will not be dropped from a height of more than 5 
feet on to the geotextile and sharp, angular aggregates will not be used unless the 
drawing details state otherwise. 

 d. Road Stabilization 

The geotextile shall be unrolled in a direction parallel to the roadway centerline in a 
loose manner permitting it to conform to surface irregularities when the roadway fill 
material is placed on it.  Overlap shall be in the direction of construction.  The minimum 
overlap of geotextile panels joined without sewing shall be 24 inches.  The geotextile 
may be temporarily secured with pins recommended by the manufacturer.  They shall 
be removed prior to placement of the covering material.  Slit tape geotextile shall not 
be used in a wet location.  Material will not be dropped from a height of more than 5 
feet on to uncovered geotextile. 
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Table 1.  Requirements for Woven Geotextiles by Use 
 

 
Slope Protection Road Stabilization 

Property Test 
Method Unprotected

(Class I) 
Protected 
(Class II) (Class IV) Slit Tape 

Tensile Strength 
(lbs.)1 

ASTM D 
4632 Grab 

Test 

250 min. in 
any principal 

direction 

120 min. in 
any 

principal 
direction 

180 min. in 
any 

principal 
direction 

200 min. in 
any 

principal 
direction 

Bursting Strength 
(psi)1 

ASTM D 
3786 

Diaphragm 
Tester 

480 min. 300 min. 250 min. 400 min. 

Elongation at 
failure (Percent)1 

ASTM D 
4632 Grab 

Test 
20 max. 35 max. 35 max. 10 max. 

Puncture (lbs.) 1 ASTM D 
4833 150 min. 60 min. 60 min. 90 min. 

Ultraviolet Light 
(percent residual 
tensile strength) 

ASTM D 
4355 

150 hours 
exposure 

70 min. 70 min. 70 min. 70 min. 

Apparent Opening 
Size (AOS) 

ASTM D 
4751 

≥ #100  
(.150 mm) 
and ≤ #70 

(.212 mm) 3 

≥ #100  
(.150 mm) 
and ≤ #70 

(.212 mm) 3 

≥ #100  
(.150 mm) 
and ≤ #70 

(.212 mm) 3 

As specified 
or a min. 

size > #50 3 

Percent Open Area 
(POA) CW-02215 2 4.0 min. 4.0 min. 1.0 min. N/A 

Permittivity 
(1/seconds) 
(gal/sq. ft./min.) 

ASTM D 
4491 

 

0.20 min. 
 

15 min. 

0.10 min. 
 

7.5 min. 

0.10 min. 
 

7.5 min. 

0.05 min. 
 

3.8 min. 
 
1 Minimum average roll values (MARV); calculated as the mean minus two standard deviations, 
yielding a 95 percent confidence level that the table value will be equaled or exceeded. 

2 Test Methods prepared by U. S. Army Corps of Engineers 
3 U. S. Standard Sieve Size 



 

Table 2.  Requirements for Nonwoven Geotextiles by Use 
 
 

Slope Protection Subsurface 
Drainage 

Road 
Stabilization

Property Test 
Method Unprotected

(Class I) 
Protected 
(Class II) (Class III) (Class IV)3 

Tensile Strength 
(lbs.) 1 

ASTM D 
4632 Grab 

Test 
180 min. 120 min. 90 min. 180 min. 

Bursting Strength 
(psi)1 

ASTM D 
3786 

Diaphragm 
Tester 

320 min. 210 min. 180 min. 250 min. 

Elongation At 
failure(percent)1 

ASTM D 
4632 Grab 

Test 
≥ 50 ≥ 50 ≥ 50 ≥ 50 

Puncture(lbs.) 1 ASTM D 
4833 80 min. 60 min. 40 min. 40 min. 

Ultra- Violet 
Light(percent 
residual tensile 
strength) 

ASTM D 
4355 

150 hours 
exposure 

70 min. 70 min. 70 min. 70 min. 

Apparent Opening 
Size (AOS) 

ASTM D 
4751 

As specified 
or max. 
#40 2 

As specified 
or max. 
#40 2 

As specified 
or max. 
#40 2 

As specified 
or max. 
#40 2 

Permittivity 
(1/seconds) 
(gal/sq. ft./min.) 

ASTM D 
4491 

 

0.70 min. 
 

52.5 min. 

0.70 min. 
 

52.5 min. 

0.70 min. 
 

52.5 min. 

0.10 min. 
 

7.5 min. 
 
1 minimum average roll values (MARV); calculated as the mean minus two standard deviations, 
yielding a 95 percent confidence level that the table value will be equaled or exceeded. 

2 U. S. Standard Sieve Size. 
3 Heat-bonded or resin-bonded geotextile may be used. 
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WISCONSIN CONSTRUCTION SPECIFICATION 

15.  PLASTIC PIPE CONDUITS 

1. SCOPE 

The work shall consist of furnishing and installing polyvinyl chloride (PVC), acrylonitrile-
butadiene-styrene (ABS), and polyethylene (PE) plastic pipe and the necessary fittings as 
shown on the drawings.  This specification does not apply to corrugated polyethylene tubing 
used for subsurface drainage systems. 

2. MATERIALS 

Polyvinyl chloride (PVC) pipe and fittings shall conform to the requirements of the following 
ASTM specifications unless otherwise stated on the drawings. 

a. D 1785 PVC Plastic Pipe, Schedules 40, 80, and 120. 
b. D 2241 PVC Pressure-Rated Pipe (SDR Series). 
c. D 2464 Threaded PVC Plastic Pipe Fittings, Schedule 80. 
d. D 2466 PVC Plastic Pipe Fittings, Schedule 40. 
e. D 2467 Socket-Type PVC Plastic Pipe Fittings, Schedule 80. 
f. D 2729 PVC Sewer Pipe and Fittings. 
g. D 3034 Type PSM PVC Sewer Pipe and Fittings. 
h. F 679 PVC Large-Diameter Plastic Gravity Sewer Pipe and Fittings. 
i. F 789 Type PS-46 PVC Plastic Gravity Flow Sewer Pipe and Fittings. 
j. F 794 PVC Profile Gravity Sewer Pipe and Fittings, Based on Controlled Inside 

Diameter. 
k. F 949 PVC Corrugated Sewer Pipe with a Smooth Interior and Fittings. 

Acrylonitrile-butadiene-styrene (ABS) plastic pipe and fittings shall conform to the 
requirements of the following ASTM specifications unless otherwise stated on the drawings. 

a. D 1527 ABS Plastic Pipe, Schedules 40 and 80. 
b. D 2282 ABS Plastic Pipe (SDR-PR) 
c. D 2468 ABS Plastic Pipe Fittings, Schedule 40. 
d. D 2469 Socket-Type ABS Plastic Pipe Fittings, Schedule 80. 
e. D 2751 ABS Sewer Pipe and Fittings. 

Polyethylene (PE) plastic pipe and fittings shall conform to the requirements of the following 
ASTM specifications unless otherwise stated on the drawings. 

a. D 2104 PE Plastic Pipe, Schedule 40. 
b. D 2239 PE Plastic Pipe (SIDR-PR) Based on Controlled Inside Diameter. 
c. D 2447 PE Plastic Pipe, Schedules 40 and 80, Based on Outside Diameter. 
d. D 3035 PE Plastic Pipe (SDR-PR) Based on Controlled Outside Diameter. 
e. F 667 Large Diameter Corrugated PE Tubing and Fittings. 
f. F 714 PE Plastic Pipe (SDR-PR) Based on Outside Diameter. 
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The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign 
matter, or other defects.  The pipe shall be as uniform in color, opacity, density, and other 
physical properties as is commercially practicable. 

3. JOINTS AND FITTINGS 

Joints and fittings shall be of the same or similar materials as the pipe and equal to or 
exceeding that specified for the pipe to which it is attached. 

Joints may be bell and spigot type with elastomeric gaskets, coupling type with elastomeric 
gaskets on each end or solvent cemented.  The joints shall be installed according to the 
manufacturer's recommendations unless otherwise specified. 

When a lubricant is required to facilitate joint assembly, it shall be a type having no 
detrimental effect on the gasket or pipe material. 

4. HANDLING AND STORAGE 

Pipe shall be delivered to the job site and handled by means which provide adequate 
support to the pipe and does not subject it to undue stresses or damage.  When handling 
and placing plastic pipe, care shall be taken to prevent impact blows, abrasion damage, and 
gouging or cutting.  All special handling requirements of the manufacturer shall be strictly 
observed.  Special care shall be taken to avoid impact when the pipe must be handled at 
temperatures of 40°F or less. 

Pipe shall be stored on a relatively flat surface so that the barrels are evenly supported.  
Unless the pipe is specifically coated to withstand exposure to ultraviolet radiation, it shall be 
covered with an opaque material when stored outdoors for a period of 15 days or longer. 

5. LAYING AND BEDDING THE PIPE 

The pipe shall be laid to the lines and grades as shown on the drawings and specified 
herein.  The pipe shall be laid so that there is no reversal of grade between joints, unless 
otherwise shown on the drawings.  The pipe shall not be dropped or dumped on the bedding 
or into the pipe trench.  The ground surface near the pipe trench shall be free of loose rocks 
and stones greater than 1 inch in diameter.  This ensures that rock will not be displaced and 
impact the pipe. 

Just before placement, each pipe section shall be inspected to ensure that all foreign 
material is removed from inside the pipe.  The pipe ends and the couplings shall be free of 
foreign material when assembled.  At the completion of a work shift, all open ends of the 
pipeline shall be temporarily closed off using a suitable cover or plug. 

Care shall be taken to prevent distortion and damage during unusually hot (over 90°F) or 
cold weather (under 40°F).  After the pipe has been assembled in the trench, it shall be 
allowed to reach ground temperature before backfilling to prevent pull out of joints due to 
thermal contraction. 

Bell and spigot pipe shall be laid with the bell pointed upstream.  The pipe ends and 
couplings shall be free of foreign material when assembled. 
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Perforated pipe shall be laid with the perforations down and oriented symmetrically about 
the vertical centerline.  Perforations shall be clear of any obstructions when the pipe is laid 
and before the pipe is approved for backfill. 

The pipe shall be firmly and uniformly bedded throughout its entire length.  The bedding 
depth and materials to be used will be as shown on the drawings.  For pipe with bell joints, 
the bedding material shall be excavated at the locations of the bells to prevent the pipe from 
being supported by the bells. 

6. PIPE EMBEDMENT 

Earth bedding – The pipe shall be firmly and uniformly placed on compacted earthfill 
bedding or an in-place earth material bedding of ample bearing strength to support the pipe 
without noticeable settlement.  The earth material on which the pipe is placed shall be of 
uniform density to prevent differential settlement. 

Unless otherwise specified, a groove that closely conforms to the outside surface of the pipe 
shall be formed in the bedding.  The depth of the groove shall be equal to or greater than 
0.3 of the pipe diameter. 

Earth bedding shall be compacted to a density not less than adjacent undisturbed in-place 
earth material or be compacted earth backfill.  Earthfill material used for compacted earth 
bedding shall be free of rocks or stones greater than 1 inch in diameter and earth clods 
greater than 2 inches in diameter.  The pipe shall be loaded sufficiently during the 
compaction of bedding under the haunches and around the sides of the pipe to prevent 
displacement from its final approved placement. 

Sand, gravel, or crushed rock bedding – When sand, gravel, or crushed rock bedding is 
specified, the pipe shall be firmly and uniformly placed on the bedding material.  Material for 
bedding shall not exceed 1 inch in diameter.  Unless otherwise shown on the drawings, the 
coarse-grained bedding material shall be carefully placed and compacted to a depth equal 
to or greater than 0.3 of the diameter of the pipe above the bottom of the pipe.  The pipe 
shall be loaded sufficiently during backfilling and compaction around the sides to prevent 
displacement of the pipe from its final approved placement. 

Pipe encased in drainfill – The pipe shall be firmly and uniformly placed on bedding of 
specified drainfill.  Drainfill shall be placed and compacted as specified in Wisconsin 
Construction Specification 8, Drainfill or as shown on the drawings.  The pipe shall be 
loaded sufficiently during backfilling around the sides and during compaction to prevent 
displacement of the pipe. 

Pipe encased in concrete – Concrete encasement shall be carefully placed to form a 
continuous uniform support around the entire circumference of the pipe or as shown on the 
drawings.  Pipes encased in concrete shall be securely anchored to prevent movement of 
the pipe during concrete placement.  A clear distance of 1.5 inches shall be maintained 
between the pipe and any reinforcing steel. 
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7. BACKFILL 

Initial backfill – Unless otherwise specified or shown on the drawings, initial backfill to 6 
inches above the top of the conduit is required.  Earth haunching and initial backfill material 
shall consist of soil material that is free of rocks, stones, or hard clods more than 1 inch in 
diameter.  Coarse backfill material shall be the specified sand, gravel, crushed rock, or 
drainfill material. 

Initial backfill shall be placed in two stages.  In the first stage (haunching), backfill is placed 
to the pipe spring line (center of pipe).  In the second stage, it is placed to 6 inches above 
the top of the pipe. 

The first stage material shall be worked carefully under the haunches of the pipe to provide 
continuous support throughout the entire pipe length.  The haunching backfill material shall 
be placed in layers that have a maximum thickness of about 6 inches and are compacted as 
shown on the drawings or as stated in the Wisconsin Construction Specification appropriate 
for the backfill material.  During compaction operations, care shall be taken to ensure that 
the tamping or vibratory equipment does not come in contact with the pipe and the pipe is 
not deformed or displaced. 

Final backfill – Final backfill shall consist of placing the remaining material required to 
complete the backfill from the top of the initial backfill to the ground surface, including 
mounding at the top of the trench.  Final backfill material within 2 feet of the top of the pipe 
shall be free of debris or rocks larger than 3 inches nominal diameter.  Coarse backfill 
material shall be the specified sand, gravel, crushed rock, or drainfill.  Final backfill shall be 
placed in approximately uniform, compacted layers.  Final backfill compaction and layer 
thickness requirements shall be as shown on the drawings or as stated in the Wisconsin 
Construction Specification appropriate for the backfill material. 
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WISCONSIN CONSTRUCTION SPECIFICATION 
 

9.  ROCK RIPRAP 
 
 
1. SCOPE 

 
The work shall consist of testing, furnishing, transporting, and placing rock riprap, including 
filter, bedding or geotextile materials where specified, in the construction of loose rock riprap 
revetments, blankets, rock toes, crossings, rock chutes, channel linings and other similar 
structures. 
 

2. QUALITY OF MATERIALS 
 
The rock shall be obtained from specified sources or sources as approved by the 
Technician.  Rock sources used for streambank protection, lined waterways, rock chutes, or 
other similar major projects (Job Class II and above) shall be tested prior to use.  A test is 
required a minimum of every five (5) years.  The Technician may require a more current test. 
 
Rock riprap from igneous or metamorphic origins such as granite, basalt, and quartzite may 
be used without testing.  Dolomite from quarries within the map legend units shown in 
Figure 1 may also be used without testing:   
 
• Dolomite (Sd) - all counties. 
• Sinnipee Group (Os) and Prairie du Chien (Opc) - Marinette, Oconto, Shawano, Brown, 

Outagamie, Calumet, Winnebago, Green Lake, and Fond du Lac. 
 
The Technician shall inspect and approve sources of these rock types prior to use and 
determine if testing is required. 
 
Rock for equipment or cattle channel crossings, access roads, heavy use area protection or 
similar minor structures need not be tested. 
 
Individual rock fragments shall be dense, sound and free from cracks, seams and other 
defects conducive to accelerated weathering.  The rock fragments shall be angular to 
subrounded in shape.  The least dimension of each individual rock fragment shall be not 
less than one-third the greatest dimension of the fragment.  It should also be free from dirt, 
clay, sand, rock fines and other materials not meeting the gradation limits.  Rock shall be 
excavated, selected and handled as necessary to meet the grading requirements stated in 
the construction plans. 
 
Representative samples of rock requiring testing shall conform to the following 
requirements: 
 

Bulk Specific Gravity (saturated surface-dry basis).  Not less than 2.50 when tested in 
accordance with ASTM Specification C 127 on samples prepared as described for 
soundness testing. 
 
Absorption.  Not more than four (4.0) percent when tested in accordance with ASTM 
Specification C 127 on samples prepared as described for soundness testing. 
 
Soundness.  The weight loss in five cycles shall not be more than 28 percent when 
tested by the sodium sulfate soundness test method.  Losses in excess of 20 percent 
are acceptable only when the design D50  rock size has been increased by 10 percent for 
a loss of 20-23.9 percent or 20 percent for a loss of 24-28 percent. 
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3. METHODS OF TESTING 

 
Bulk Specific Gravity and Absorption shall be determined by ASTM Method C 127 on 
samples prepared as described for rock cube soundness testing. 
 
Rock Cube Soundness.   Soundness testing shall be performed by ASTM Method C 88 for 
coarse aggregate modified as follows: 
 
The sodium sulfate soundness test shall be performed on a test sample of 5000 ± 300 
grams of rock fragments, reasonably uniform in size and cubical in shape and weighing, 
after sampling, approximately 100 grams each.  The test sample shall be obtained from rock 
samples that are representative of the total rock mass, as noted in ASTM Specification D 
4992, and that have been sawed into slabs as described in ASTM Specification D 5121.  
The samples shall be further reduced in size by sawing the slabs into cubic blocks.  The 
thickness of the slabs and the size of the sawed blocks shall be determined by the size of 
the available test apparatus and as necessary to provide, after sawing, the approximate 100 
gram samples. 
 
Due to internal defects, some of the cubes may break during the sawing process or during 
the initial soaking period.  Cubes that break during this preparatory process shall not be 
tested.  Such breakage, including an approximation of the percentage of cubes that break, 
shall be noted in the test report. 
 
After the sample has been dried, following completion of the final test cycle and washing to 
remove the sodium sulfate, the loss of weight shall be determined by subtracting from the 
original weight of the sample the final weight of all fragments which have not broken into 
three or more fragments.  The test report shall show the percentage loss of the weight. 
 

4. GRADATION 
 
The gradation of the rock riprap and filter or bedding material shall be as shown in the 
construction plans. 
 
Rock used for streambank protection, lined waterways, rock chutes, or other similar major 
projects (Job Class II and above) shall have a gradation verification be done by one of the 
following methods. 
 

Method A 
 
Measurement of a random truck load of stone (reference sample) according to the 
procedure outlined in EFH-17, Procedure for Determining Rock Weights, Sizes, and 
Gradations; or ASTM D5519, Standard Test Methods for Particle Size Analysis of 
Natural and Man-Made Riprap Materials (Test Method A). 

 
Method B 
 
Creation of reference samples of rock of at least 0.5 tons, made according to the 
procedure outlined in EFH-17 (Tables 1 - 5), creating the envelope limits of the gradation 
specified. 
 

Control of project gradation will be by visual inspection comparing rock delivered to the 
reference samples. 

 
The reference sample(s) may be used as part of the finished riprap or remain at the quarry. 
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Any difference of opinion between the Technician and the Contractor shall be resolved by 
dumping and checking (by measurement) the gradation of a random truck load of stone by 
Method A.  Mechanical equipment, a sorting site, and labor needed to assist in checking 
gradation shall be provided by the Contractor at no additional cost. 
 

5. SUBGRADE PREPARATION 
 
The subgrade surfaces on which the riprap, filter or bedding material is to be placed shall be 
cut or filled and graded to the lines and grades as shown on the drawings or as directed by 
the Technician.  When fill to subgrade lines is required, it shall consist of approved materials 
and shall be compacted as specified in Wisconsin Construction Specification 3, Earthfill.  
Riprap, filter, bedding or geotextile shall not be placed until the foundation preparation is 
completed, and approved by the Technician. 
 

6. FILTER AND BEDDING 
 
Filter or bedding material, when required, shall be spread uniformly on the prepared 
subgrade surfaces to the depth shown on the drawings.  The surfaces of the layers shall be 
finished reasonably free of mounds, dips or windrows and shall meet the gradation shown 
on the plans or as specified in Wisconsin Construction Specification 8. 
 
Geotextile, when required, shall meet the requirements shown on the drawings and as 
specified in Wisconsin Construction Specification 13, Geotextiles. 
 

7. PLACING ROCK RIPRAP 
 
The rock riprap shall be placed by equipment on the surfaces and to the depths specified.  
The rock riprap shall be installed to the full course thickness in one operation and in such a 
manner as to avoid displacement of underlying materials.  The rock for riprap shall be 
delivered and placed in a manner that will ensure that the riprap in-place shall be reasonably 
homogeneous with the larger rocks uniformly distributed and firmly in contact one to another 
with the smaller rocks and spalls filling the voids between the larger rocks.  Some hand 
placing may be required to provide a neat and uniform surface or to prevent damage to 
structures.  
 

8. VEGETATED ROCK RIPRAP 
 

If the rock riprap is to be vegetated, topsoil shall be placed by equipment in the riprap voids 
(surface) and on the surface of the rock to the depth specified.  The topsoil placement shall 
not take place before the placement of the rock riprap is approved by the Technician.  
Topsoil shall be placed in such a manner as to avoid displacement of the underlying rock. 
 
The topsoil may extend from the top of the riprap down to the bankfull elevation (OHWM) or 
as shown on the drawings.  Care shall be taken so topsoil is retained on the rock and is not 
allowed into the water body.  The area shall be seeded and mulched within 12 hours 
following topsoil placement. 
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ROOF RUNOFF STRUCTURE 
(No.) 

Code 558 
 

Natural Resources Conservation Service 
Conservation Practice Standard 

I. Definition 

Structures that collect, control, and transport 
precipitation from roofs. 

II. Purposes 

This practice may be applied as a part of a resource 
management system to support one or more of the 
following purposes: 

• Improve water quality 
• Reduce soil erosion 
• Increase infiltration 
• Protect structures 

III. Conditions Where Practice Applies 

This practice applies where: 

• Roof runoff structures are a component of an 
overall waste management system. 

• Roof runoff needs to be diverted away from 
structures or contaminated areas. 

• There is a need to collect, control, and transport 
runoff from roofs to a stable outlet. 

IV. Federal, State, and Local Laws 

Users of this standard should be aware of potentially 
applicable federal, state and local laws, rules, 
regulations or permit requirements governing roof 
runoff structures.  This standard does not contain the 
text of federal, state or local laws. 

V. Criteria 

A. General Criteria Applicable to All Purposes 

1. Design Capacity 

A 10-year frequency, 5-minute rainfall 
precipitation event shall be used to design 
roof runoff structures, except where excluding 
roof runoff from manure management systems 

is the intended purpose.  In that case, a 25-
year frequency, 5-minute precipitation event 
shall be used to design roof runoff structures 
(Figures 1 and 2 contain the precipitation 
data). 

When roof gutters are used, the capacity of 
the downspout orifices, downspout(s), lateral 
downspouts, or cross pipes1 must equal or 
exceed the gutter flow rate. 

2. Outlets 

Roof runoff may empty into surface or 
underground outlets, or onto the ground 
surface. 

Surface and underground outlets shall be 
sized to ensure adequate design capacity and 
shall provide for clean-out as appropriate.  
Underground outlets shall be designed in 
accordance with NRCS Field Office 
Technical Guide (FOTG), Section IV, 
Standard 620, Underground Outlet. 

When runoff from roofs empties onto the 
ground surface, a stable outlet shall be 
provided.  When runoff is conveyed through a 
gutter and downspout system, an elbow and 
energy dissipation device shall be placed at 
the end of the downspout to provide a stable 
outlet and direct water away from the 
building. 

Surface or ground outlets such as rock pads, 
rock filled trenches with subsurface drains, 
concrete and other erosion-resistant pads, or 
preformed channels may be used, particularly 
where snow and ice are a significant load 
component on roofs. 

Chapter NR 812 of the Wisconsin 
Administrative Code requires a separation 
distance of 8 feet between a downspout outlet 
and any well. 

Conservation Practice Standards are reviewed periodically and updated if needed.  To obtain the current version of this standard, NRCS, WI 
download it from the electronic Field Office Technical Guide, or contact the NRCS State Office or the Wisconsin Land and Water 1/08 
Conservation Association office at (608) 441-2677. 
 
1 Words in the standard that are shown in italics are described in IX. Definitions.  The words are italicized the first time they are used in the text. 
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3. Supports 

The condition of existing roof structures must 
be evaluated prior to placement of gutters.  
The existing structure must have sufficient 
strength to support the gutters. 

Gutter supports shall have sufficient strength 
to withstand anticipated water, snow, and ice 
loads.  They shall have a maximum spacing of 
18 inches for aluminum gutters and 24 inches 
for steel gutters and consist of a gutter hanger 
and a roof strap, at a minimum. 

Gutters, which are not mounted on fascia 
boards or mounted on non-plumb fascia 
boards shall have inward and outward lateral 
supports spaced not more than 8 feet apart. 

Roofs subject to snow and ice slides shall 
have snow straps or rigid supports located at 
every other hanger and immediately adjacent 
to a hanger. 

Outward support can be provided with wind 
straps.  Inward support can be provided by 
wedges. 

Downspouts shall be securely fastened at the 
top and bottom with intermediate supports 
that are a maximum of 10 feet apart.  Lateral 
downspouts and cross pipes shall have 
supports that are a maximum of 5 feet apart. 

4. Materials 

Roof runoff structures shall be made of 
durable materials with a minimum design life 
of ten years and be made of aluminum, 
galvanized steel, painted steel, or coated 
galvanized steel.  

Rigid supports shall be made of steel or 
aluminum and have a minimum 1/8” 
thickness.  Materials with equivalent strength 
and durability are acceptable. 

Dissimilar metals shall not be in contact with 
each other.  

a. Aluminum 

Aluminum components shall have a 
nominal thickness (inches) as follows: 

 

Gutters 

Snow/ 
Wind 
Straps 
(1 inch 
wide) 

Down-
spouts Hangers Roof 

Straps 

.027 .027 .020 .075 .060 
 
b. Steel 

Steel components shall have a nominal 
thickness (gauge) as follows: 

Gutters 

Snow/ 
Wind 
Straps 
(1 inch 
wide) 

Down-
spouts Hangers Roof 

Straps 

28 28 28 16 19 
 
c. Wood 

All wood shall be sound and free or 
contain minimal knots. 

Treated lumber used as fascia for 
aluminum gutters shall have a treatment 
retention of 0.25 pounds per cubic foot 
and be non-corrosive to aluminum and 
steel unless a waterproof coating is 
applied between the gutter and the 
lumber. 

d. Plastic 

Plastic downspouts or cross pipes shall be 
a minimum ASTM D1785 schedule 40 
PVC pipe. 

e. Outlets 

Rock-filled trenches and pads shall 
consist of poorly graded rock (all rock 
fragments approximately the same size) 
and be free of appreciable amounts of 
sand and/or soil particles.  Crushed 
limestone shall not be used for backfill 
material unless it has been washed. 

Subsurface drains or outlets shall meet 
the material requirements of FOTG 
Standard 620, Underground Outlet. 
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5. Protection VII. Plans and Specifications 

Roof runoff management facilities and outlets 
shall be protected from damage by livestock 
and equipment. 

Plans and specifications for installing roof runoff 
structures shall be in keeping with this standard and 
shall describe the requirements for applying the 
practice to achieve its intended purpose.  The plans and 
specifications shall show the location, spacing, size, 
and grade of all gutters and downspouts and type and 
quality of material to be used.  Plans and specifications 
for other practices essential to the proper functioning 
of the roof runoff structure, such as underground 
outlet, shall be included. 

Gutters should be installed below the 
projection of the roofline to further reduce 
gutter damage from snow and ice.  Where 
appropriate, snow and ice guards may be 
installed on roofs to protect gutters and reduce 
the hazard to humans and animals below. 

B. Specific Criteria to Increase Infiltration VIII. Operation and Maintenance 

Runoff shall be routed onto pervious landscaped 
areas (e.g., lawns, mass planting areas, infiltration 
trenches, and natural areas) to increase infiltration 
of runoff.  These areas shall be capable of 
infiltrating the runoff in such a way that 
replenishes soil moisture without adversely 
affecting the desired plant species. 

An Operation and Maintenance Plan shall be 
developed that is consistent with the purposes of the 
practice, intended life, safety requirements, and the 
criteria for the design.  The plan shall contain, but not 
be limited to, the following provisions: 

A. Keep roof runoff structures clean and free of 
obstructions that reduce flow. C. Specific Criteria to Protect Structures 

B. Make regular inspections and perform repair or 
maintenance as needed to ensure proper 
functioning of the roof runoff structures. 

Runoff shall be directed away from structure 
foundations to avoid wetness and hydraulic 
loading on the foundation.  

IX. References On expansive soils or bedrock, downspout 
extensions shall be used to discharge runoff a 
minimum of 5 feet from the structure.   USDA, NRCS, Wisconsin Field Office Technical 

Guide, Section IV, Conservation Practice Standards 
and specifications. The discharge area for runoff must slope away 

from the protected structure. 
USDA, NRCS, National Engineering Handbook, Part 
651, Agricultural Waste Management Field Handbook. VI. Considerations 

X. Definitions Additional recommendations relating to design that 
may enhance the use of, or avoid problems with, this 
practice but are not required to ensure its basic 
conservation functions are as follows. 

Cross pipes (V.A.1.) – Semi-rigid pipes (PVC) or rigid 
pipes used to transport runoff from a downspout orifice 
laterally through a building to an acceptable outlet. 

A. Consider the use of several downspouts to 
reduce gutter size. Wind straps (V.A.3.) – Non-rigid strips of material 

secured to the fascia board or building, gutter, and 
roof.  They resist the gutter from being blown away 
from the building. 

B. Strainers should be considered at the head of 
the downspout when underground outlets are used. 

C. Avoid discharging outlets directly into surface 
waters. Snow straps (V.A.3.) – Non-rigid strips of material 

secured to the fascia board or building, gutter, and 
roof.  They resist the weight of snow and ice from 
tearing the gutter down from the building. 

D. Gutters are recommended to be mounted on 
plumb fascia boards.  

E. Consider the use of snow straps in lieu of 
rigid supports on steep roofs where the outer edge 
of the gutter cannot be placed below the roof line 
projection. 

Rigid Supports (V.A.3.) – Rigid metal attached to the 
fascia board or the building and contacting the bottom of 
the gutter.  They resist the weight of snow and ice from 
tearing the gutter down from the building. 
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Figure 1:  10-Year, 5-Minute Rainfall (Inches) 

 

 

Figure 2:  25-Year, 5-Minute Rainfall (Inches) 
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WISCONSIN CONSTRUCTION SPECIFICATION 

16.  STREAM CLEARING AND SNAGGING 

1. SCOPE

The work shall consist of the clearing of trees and brush from the flow area of a natural or 
excavated channel.  It also consists of snagging (the selective removal) of obstructions from 
the channel and streambanks to increase its capacity to carry water. 

2. MARKING

The limits of the areas to be cleared and/or snagged will be marked by means of stakes, 
flags, tree markings, or other suitable methods.  Trees to be left standing and uninjured will 
be designated by special markings placed on the trunks at a height of about 6 feet above 
the ground surface.  Snags to be left in place or adjusted shall be marked or flagged. 

3. CLEARING

All trees, brush, shrubs, stumps, and other woody growth to be cut shall be cut off as close 
to the ground as the cutting tools permit, unless a maximum distance above the ground level 
is specified in the construction plan.  Clearing may also be accomplished by pulling, 
grubbing, or other approved methods.  Grubbing shall consist of the removal of stumps and 
roots of 1 inch in diameter or larger to a minimum depth of 1 foot unless otherwise specified 
in the construction plan. 

Trees shall be felled in such a manner as to avoid damage to other trees, property, and 
objects outside the limits of clearing. 

If herbicide treatment of the area to be cleared is planned, the herbicide must be an 
approved product for this use.  The product must be in conformance to all laws, regulations, 
and rules of federal, state, and local agencies.  Application must be in strict conformance to 
the label instructions of the manufacturer or in accordance to more restrictive orders that 
may be in effect. 

4. SNAGGING

Only designated down trees, logs, drifts, boulders, debris, and other obstructions lying 
wholly or partly in the channel shall be removed.  Piling, piers, headwalls, and sediment bars 
that obstruct the free flow of water shall be removed if so designated in the construction 
plan. 

The use of explosives shall be in strict compliance with applicable state statutes and 
regulations. 



USDA-NRCS-Wisconsin 
Section IV, Technical Guide 
7/08 16-2 

5. DISPOSAL

All materials cleared, grubbed, or snagged from the designated areas shall be buried or 
burned at approved locations or otherwise removed from the site.  Buried materials shall be 
covered with a minimum of 2 feet of earthfill including any topsoil added for seeding 
purposes.  Piling materials within the flood plain is not authorized unless it is approved for 
placement at a specific location. 

Burning can be done only if authorized and a burning permit has been granted.  Burning 
shall be performed outside the channel.  Residue from burning and noncombustible material 
shall be buried outside the channel or placed in designated disposal area(s). 

6. SITE EROSION CONTROL

Stream clearing and snagging shall be performed in a manner and with equipment that will 
minimize site erosion, the production of sediment, and the disturbance of water and other 
resources.  Protective measures shall include but are not limited to diversions, waterways, 
seeding, mulching, mulch blankets, sediment basins, and silt fences.  The Contractor is 
responsible for presenting an erosion control plan for approval prior to the start of 
construction. 
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WISCONSIN CONSTRUCTION SPECIFICATION 

14.  TIMBER FABRICATION AND INSTALLATION 

1. SCOPE

This work shall consist of furnishing all materials, equipment, and the labor necessary for the 
installation of timber structures and timber portions of composite structures. 

2. MATERIALS

Materials for timber and composite structures shall conform to the following requirements: 

A. Wood

All wood shall be Grade 2 which has been pressure treated with an oil-base or 
waterborne preservative. The following species are applicable to this specification: 

Douglas Fir-Larch (North) 
Douglas Fir South 
Hem-Fir (North) 
Red Oak 
Ponderosa Pine 
Red Pine 
Southern Yellow Pine 
Western White Pine 
White Oak* 
White Woods (Western Woods) 

White Oak, while not normally treated, is included in this specification as an applicable 
wood species because of its application in timber construction. 

The wood shall be sound, new and free of decay.  No pieces of exceptionally light weight 
shall be accepted. 

All lumber and timber dimensions refer to nominal size and the material furnished shall 
be in American Standard dressed sizes.  Posts and planks used in the construction shall 
be relatively straight throughout their length. 

Planks shall have square ends and shall be of uniform width and thickness. 

B. Preservatives and Treatment

Waterborne preservatives shall conform to the requirements of Federal Specification TT-
W-571 and American Wood Protection Association (AWPA) Standard P5, Standard for 
Waterborne Preservatives.  Waterborne preservatives shall be either Ammoniacal 
Copper Arsenate (ACA), Chromated Copper Arsenate (CCA) Type I, II, or III, 
Ammoniacal Copper Quatemary Type B (ACQ-B), or Alkaline Copper Quatemary Type 
D (ACQ-D). 
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Waterborne preservatives which are not allowed are: Acid Copper Chromate (ACC), 
Chromated Zinc Chloride (CZC), or Fluor Chrome Arsenate Phenol (FCAP). 

Oil-base preservatives shall be either creosote, solutions containing creosote, or 
pentachlorophenol and conform to AWPA P1, Standard for Coal Tar Creosote for Land 
and Fresh Water and Marine (Coastal) Water Use, and P8, Standard for Oil-Borne 
Preservatives.  Oil-base preservatives containing creosote-petroleum are not 
recommended with the wood species identified in this specification. 

Posts and planks or other timbers shall be treated to the minimum preservative retention 
value shown as follows: 

Preservative Treatment Retention 
LB/FT3 

Treatment Planks Posts 
Creosote solution 8.00 10.00 
Pentachlorophenol 0.40 0.50 
Ammoniacal Copper Arsenate 
(ACA) 0.40 0.60 

Chromated Copper Arsenate 
(CCA) 0.40 0.60 

Ammoniacal or Alkaline 
Copper Quatemary (ACQ) 0.40 0.60 

Planks shall be kiln dried after treatment or air-dried to 19 percent moisture content. 

C. Hardware

All bolts, nuts, and washers shall be galvanized, zinc-coated,  or cadmium plated.  The 
size and length shall be as shown on the drawings. 

All nails shall be of the type and size as shown on the drawings. 

Staples used to fasten fence wire or galvanized wire panels to posts shall be 9 gage 
galvanized wire with a minimum length of 1-1/2 inches. 

3. HANDLING AND STORING WOOD MATERIALS

Lumber stored on the work site shall be close stacked off the ground.  The ground beneath 
the stacked lumber shall be cleared of weeds and rubbish.  Materials stacked on the work 
site for more than seven days shall be protected by a suitable waterproof covering. 

4. CONSTRUCTION

Care shall be exercised during installation to avoid damage to the treated surface.  All 
abrasions, saw cuts, and drill holes shall be treated with 3 coats of the same preservative 
used in the original treatment process or a wood preservative product that contains a 
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minimum of 2 percent copper napthenate.  The treatment material may be applied by 
brushing, spraying, or swabbing the entire surface in 3 successive applications. 

Posts that have a field-cut and treated end should be installed with the field-cut end placed 
into the ground. 

Backfill materials placed around the post shall be well consolidated.  Sand/gravel backfill 
shall be compacted in layers not thicker than 4 inches.  Concrete backfill shall be placed in 
layers not thicker than 12 inches before consolidation.   

Planks used in wood walls, pumping docks, etc. shall have the end joints staggered except 
at a point of grade change in any adjacent concrete slab.  If the drawings specify that the 
planks be double thickness, the joints shall not be at the same location.  All joints shall be at 
a post.  Nails shall be driven so the heads are flush with the surface of the wood.  Deep 
setting shall be avoided. 

Treated wood requires careful handling and disposal.  Shirts with long sleeves, full length 
pants, and waterproof gloves should be worn to minimize skin contact with the wood during 
handling and installation.  A dust mask and eye protection is recommended when sawing 
treated wood.  Dispose of treated wood by ordinary trash collection or burial.  The wood 
shall not be burned in open fires. 
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WISCONSIN CONSTRUCTION SPECIFICATION 

19.  WELL ABANDONMENT / DECOMMISSIONING 

1. SCOPE

The work shall consist of furnishing all required materials, equipment, and labor to properly 
abandon the designated well or drill hole. 

Wisconsin statutes require that an individual sealing a water supply well must be: 

• A licensed well driller or a licensed pump installer or an individual under their 
supervision. 

• A certified water system operator or an individual under their supervision, and the 
well is within the service area of the local governmental water system for which the 
certified operator works. 

2. PROCEDURE

A. Remove any pump, pump piping, debris or other obstacles that could interfere with 
sealing operations.  In most situations the well casing should be left in place.  The 
casing may be cut off three (3) feet below the ground surface.  When the casing is 
removed, it shall be pulled during the abandonment filling process to prevent drillhole 
collapse. 

B. Select the appropriate sealing material from Chapter NR 812, Wisconsin Administrative 
Code. 

C. Sealing material shall be placed with a conductor (tremie) pipe either by pumping or by 
gravity except when chipped bentonite is used.  The bottom end of the conductor pipe 
must initially reach the bottom of the well and must be kept submerged in the sealing 
material as it is placed. 

D. The discharge from a flowing well shall be reduced as much as possible with a packer or 
by extending the well casing to an elevation higher than the artesian head. 

E. Bentonite chips shall be poured onto a "U" shaped coarse mesh screen that is a 
minimum of two (2) feet long.  One end of the screen shall be placed on the top of the 
well casing.  Support the screen at a steep angle to allow the chips to tumble under their 
own weight.  The chips should not be poured at a rate faster than a fifty (50) pound bag 
per three (3) minutes.  

If water does not rise to the surface during the filling procedure, clean water from a 
known uncontaminated source shall be poured into the well.  Pour water through the 
chips until it rises to the top of the well and maintains that level. 

F. The well shall be drilled out and refilled if the quantities calculated for the size and depth 
of well are not used. 
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3. MATERIALS  

A. Neat cement grout shall consist of a mixture of cement and water in the proportion of 
one (1) bag of Portland cement (94 pounds, ASTM C 150, Type I or API-10A, Class A) 
per five (5) to six (6) gallons of clean water from a known safe and uncontaminated 
source.  Powdered bentonite may be added up to a ratio of five (5) pounds per 94 pound 
bag of cement. 

B. Concrete (sand-cement) grout shall consist of a mixture of cement, sand, and water in 
the proportion of one (1) bag of Portland cement, (94 pounds, ASTM C 150, Type I or 
API-10A, Class A) and one (1) cubic foot of dry sand per five (5) to six (6) gallons of 
clean water from a known safe and uncontaminated source.  The sand shall conform to 
ASTM C 33, fine aggregate for concrete. 

C. Sodium bentonite water slurry (drilling mud and cuttings)  shall have a mud weight of at 
least eleven (11) pounds per gallon and a sand content of ten (10) to twenty-five (25) 
percent by volume of the slurry.  When a bentonite slurry is used to seal a well, the top 
five (5) feet of the well shall be filled with neat cement grout, concrete (sand-cement) 
grout, concrete or approved bentonite chips. 

D. Clay slurry is a fluid mixture of water, clean native or commercial clay and drill cuttings.  
The clay slurry shall have a mud weight of at least eleven (11) pounds per gallon. 

E. Bentonite chips are irregularly shaped pieces of sodium bentonite that look very much 
like crushed limestone.  The most current revision of the Wisconsin Department of 
Natural Resources publication PUB-DG-016 contains a list of approved brands of 
bentonite chips that shall be used.   

F. Concrete shall consist of a commercially prepared mixture of sand, gravel, portland 
cement, and water.  It shall  contain at least 6 bags (94 pounds each) Portland cement 
per cubic yard and a maximum of 6 gallons of water per bag of cement.  The maximum 
gravel size shall not exceed 1/3 of the inside diameter of the conductor pipe used to 
place the material. 

G. Conductor (tremie) pipe shall be:  a)  Metal pipe, b) rubber-covered hose reinforced with 
braided fiber or steel with a minimum rating of 300 psi, or c) thermoplastic pipe with a 
minimum rating of 100 psi.  Thermoplastics include PVC, CPVC, PE, PB, or ABS and 
shall not be used for depths greater than 100 feet.  

4. MARKINGS AND CERTIFICATION

Markings on material identifying the manufacturer and indicating compliance with 
appropriate specification(s) can be accepted as evidence that the material meets the 
requirements of this specification.  If the material does not bear these markings, the 
manufacturer must certify that it complies with the requirements of this specification. 

5. REPORTING

An abandonment report shall be sent to the Wisconsin Department of Natural Resources 
(WDNR) within 30 days for every well that has been permanently abandoned and a copy to the 
County Land Conservation Department (LCD)/Natural Resources Conservation Service 
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(NRCS) office.  Form 3300-5, Well/Drillhole/Borehole Abandonment, is available from DNR 
offices. 



WISCONSIN CONSTRUCTION SPECIFICATION 

17.  Wire Mesh Gabions and Mattresses 

1. SCOPE 

The work shall consist of furnishing, assembling and installing rock filled wire mesh gabion baskets 
and mattresses. 

2. TYPES 

Gabions shall consist of rectangular wire mesh formed containers filled with rock.  Gabions will 
conform to one of the following mesh types: 

Woven Mesh - Non-raveling double twisted hexagonal wire mesh, consisting of two wires twisted 
together in two 180 degree turns. 

Welded Mesh - Welded-wire mesh with a uniform square or rectangular pattern and a resistance weld 
at each intersection.  The welded wire connections shall conform with the requirements of ASTM A 
185, including wire smaller than W1.2 (0.124 in.); except that the welded connections shall have a 
minimum average shear strength of 70% and a minimum shear strength of 60% of the minimum 
ultimate tensile strength of the wire. 

Gabions shall be furnished as baskets or mattresses, as shown in the construction plans.  Baskets have 
a height of 12 inches or greater.  Mattresses have a thickness of 12 inches or less. 

Baskets and mattresses shall be fabricated within a dimension tolerance of plus or minus 5 percent, 
except that the mattress height shall be within 10 percent. 

3. MATERIALS 

Gabions shall be fabricated, assembled and installed in accordance with the nominal wire sizes and 
dimensions found in Tables 1 and 2. 

Wire for fabrication and assembly shall be hot-dipped galvanized.  The wire shall have a minimum 
tensile strength of 60,000 psi.  Galvanized steel wire shall conform to ASTM A 641, Class 3, Soft 
Temper. 

Spiral binders are the standard fastener for welded-mesh gabion baskets and mattresses, and shall be 
formed from wire meeting the same quality and coating thickness requirements as specified for the 
gabion baskets and mattresses.  Alternate fasteners for use with wire mesh gabions, such as ring 
fasteners, shall be formed from wire meeting the same quality and coating thickness requirements as 
specified for the gabions.  

Gabion baskets or mattresses with PVC coating shall be interconnected using ring fasteners made of 
stainless steel or PVC-coated spiral fasteners.  All fasteners shall meet the closing requirements of the 
gabion manufacturer. 
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Table 1*  

Gabion Baskets 
Height 12, 18, or 36 Inches; Length as Specified 

Type of Wire Mesh Size 
Inches 

Wire 
Diameter 

Inches 

PVC 
Coating 
Inches 

Total 
Diameter 

Inches 

Galvanized 
Coating 
Oz./SF 

Woven Mesh 3 ¼ x 4 ½ 
3 ¼ x 4 ½ 

0.118 
0.105 

None 
0.02 

0.118 
0.145 

0.80 
0.80 

Selvage  0.153 
0.132 

None 
0.02 

0.153 
0.172 

0.80 
0.80 

Lacing and Internal 
Connecting Wire  0.086 0.02 0.126 0.70 

Welded mesh 3 x 3 
3 x 3 

0.118 
0.105 

None 
0.02 

0.118 
0.145 

0.80 
0.80 

Spiral Binder  0.105 0.02 0.145 0.80 

 

Table 2* 

Gabion Mattresses 
Height 6, 9, or 12 Inches; Length as Specified 

Type of Wire Mesh Size 
Inches 

Wire 
Diameter 

Inches 

PVC 
Coating 
Inches 

Total 
Diameter 

Inches 

Galvanized 
Coating 
Oz./SF 

Woven Mesh 2 ½ x 3 ¼ 0.086 0.02 0.126 0.70 

Selvage  0.105 0.02 0.145 0.80 

Lacing and Internal 
Connecting Wire  0.086 0.02 0.126 0.70 

Welded Mesh 1 ½ x 3 0.080 0.02 0.120 0.70 

Spiral Binder  0.105 0.02 0.145 0.80 

*NOTE: The wire sizes and PVC coating thickness shown are nominal sizes. 
The wire diameter includes the galvanizing coating thickness.  
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When Epoxy or Polyvinyl Chloride (PVC) coated wire is used, the galvanized wire shall be coated by 
fusion bonded epoxy; or fusion bonded, extruded, or extruded and bonded PVC material.  The wire 
coating shall be colored black, gray, green or silvery; and the initial properties of the PVC coating shall 
meet the following requirements: 

 Specific Gravity.  In the range of 1.25 to 1.35, ASTM D 792. 

 Abrasion Resistance.  The percentage of weight loss shall be less than 12%, when tested 
according to ASTM D 1242, Method B at 200 cycles, CSI-A Abrader Tape, 80 Grit. 

 Brittleness Temperature.  Not higher than 15 oF, ASTM D 746. 

 Tensile Strength.  Extruded Coating (not less than 2,980 psi., ASTM D 412).  Fusion Bonded 
Coating (not less than 2,275 psi., ASTM D 638). 

 Modulus of Elasticity.  Extruded Coating (not less than 2,700 psi. at 100 percent strain, ASTM D 
412). Fusion Bonded Coating (not less than 2050 psi. at 100 percent strain, ASTM D 638). 

 Ultraviolet Light Exposure.  A test period of not less than 3000 hours, using apparatus Type E at 
63 oC, ASTM G 23. 

 Salt Spray Test.  A test period of not less than 3000 hours, ASTM B 117. 

Rock shall conform to the quality requirements in Wisconsin Construction Specification 9, Loose Rock 
Riprap, unless otherwise specified in the construction plan.  At least 85 percent of the rock particles, by 
weight, shall be within the predominant rock size range shown in Table 3. 

Table 3 

Rock Requirements 

Gabion Basket 
or Mattress 

Height 

Predominant 
Rock Size 

Inches 

Minimum Rock 
Dimension 

Inches 

Max. Rock 
Dimension 

Inches 
18 or 36 Inch 
Basket 4 to 8 4 9 

12 Inch Basket 
or Mattress 4 to 6 3 8 

6 or 9 Inch 
Mattress 3 to 6 3 6 

Prior to delivery to the site, the Contractor shall inform the Technician in writing of the source from 
which the rock will be obtained, and provide the test data by which the material was determined by 
the Contractor to meet the specification. 

Bedding or filter material, when specified, shall meet the gradation shown on the plans or as specified 
in Wisconsin Construction Specification 8, Drainfill.   

Geotextile, when specified, shall conform to the requirements specified in Wisconsin Construction 
Specification 13, Geotextiles. 
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4. FOUNDATION PREPARATION 

The foundation on which the gabions are to be placed shall be cut or filled and graded to the lines and 
grades shown on the drawings.  Surface irregularities, loose material, vegetation, and all foreign 
matter shall be removed from foundations.  When fill is required, it shall consist of materials 
conforming to the specified requirements.  Gabions and bedding or specified geotextiles shall not be 
placed until the foundation preparation is completed, and the subgrade surfaces have been inspected 
and approved by the Technician. 

Compaction of bedding or filter material will be required as specified in Wisconsin Construction 
Specification 8, Drainfill.  The surface of the finished material shall be to grade and free of mounds, 
dips or windrows.  Geotextile shall be installed in accordance with the requirements of Wisconsin 
Construction Specification 13, Geotextiles. 

5. ASSEMBLY AND PLACEMENT 

Unless otherwise specified in the construction plan, the assembly and placement of gabions shall be 
in accordance with the following procedures: 

Assembly - Rotate the gabion panels into position and join the vertical edges with fasteners for 
gabion assembly.  Where lacing wire is used, wrap the wire with alternating single and double half-
hitches at intervals between four (4) to five (5) inches.  Where spiral fasteners are used for welded-
wire mesh, crimp the ends to secure the spirals in place.  Where ring type fasteners are used for basket 
assembly, install the fasteners at a maximum spacing of 6 inches.  Use the same fastening procedures 
to install interior diaphragms where they are required. 

Interior diaphragms will be installed to assure that no open intervals are present that exceed three (3) 
feet. 

Placement - Place the empty gabions on the foundation and interconnect the adjacent gabions along 
the top, bottom, and vertical edges using lacing wire, spiral fasteners, or ring fasteners.  Wrap the 
wire with alternating single and double half-hitches at intervals between four (4) to six (6) inches.  
Ring fasteners shall not be spaced more than six (6) inches apart.  Spirals are screwed down at the 
connecting edges, then each end of the spiral is crimped to secure it in place.  Lacing wire will be 
used as needed to supplement the interconnection of welded mesh gabions, and the closing of lids. 

Interconnect each layer of gabions to the underlying layer of gabions along the front, back, and sides.  
Stagger the vertical joints between the gabions of adjacent rows and layers by at least one-half of a 
cell length. 

6. FILLING OPERATION 

After adjacent empty woven wire gabion units are set to line and grade and common sides properly 
connected, they shall be placed in straight line tension and stretched to remove any kinks from the 
mesh and to gain a uniform alignment.  Staking of the gabions may be done to maintain the 
established proper alignment prior to the placement of rock.  No stakes shall be placed through 
geotextile material. 
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Internal connecting cross-tie wires shall be placed in each unrestrained gabion cell greater than 18 
inches in height, including gabion cells left temporarily unrestrained.  Two internal connecting wires 
shall be placed concurrently with rock placement, at each 12-inch interval of depth.   

In woven mesh gabions, these cross-ties will be placed evenly spaced along the front face and 
connecting to the back face.  All cross-tie wires shall be looped around two mesh openings and each 
wire end shall be secured by a minimum of five 180 degree twists around itself after looping. 

In welded mesh gabions, these cross-ties or stiffeners will be placed across the corners of the gabions 
(at 12 inches from the corners) providing diagonal bracing.  Preformed hooked wire stiffeners will be 
used. 

The gabions shall be carefully filled with rock, either by machine or hand methods, maintaining 
alignment, avoiding bulges, and providing a compact mass that minimizes voids.  Machine placement 
will require supplementing with hand work to ensure the desired results.  The cells in any row shall 
be filled in stages so that the depth of rock placed in any one cell does not exceed the depth of rock in 
any adjoining cell by more than 12 inches.  Along the exposed faces, the outer layer of stone shall be 
carefully placed and arranged by hand to ensure a neat, compact placement with a uniform 
appearance. 

The last layer of rock shall be uniformly overfilled 1-2 inches for gabions and 0.5-1 inch for gabion 
mattresses to allow for rock settlement.  Lids shall be stretched tight over the rock fill using only 
approved lid closing tools.  The use of crowbars or other single point leverage bars for lid closing is 
prohibited.  The lid shall be stretched until it meets the perimeter edges of the front and end panels.  
The gabion lid shall then be secured to the sides, ends, and diaphragms with spiral binders or lacing 
wire wrapped with alternating single and double half-hitches in the mesh openings.  Ring fasteners 
spaced not more than six (6) inches apart may be used for lid closure. 

Any damage to the wire or coatings during assembly, placement and filling shall be repaired promptly 
in accordance with the manufacturer's recommendations or replaced with undamaged gabion baskets. 




