Designing subsoill drains




Discharge area: Subsoil drains

.
>

- Decide where to discharge the water
5 = Design UP from discharge point (minimum 1:70)
-3 2 Have uniform fall on all pipes




Discharge area: Subsoil drains

.
>

2> = Opendrain

2 Creek

# Be aware what will happen during flooding
s - Discharge must be above level

22 Design the drain FROM the discharge point
upward

{11 = Uniform fall on all pipes




Subsoil drain pattern:

.
>

= Favoured design

2 30-45% angle

= Small laterals into larger main

= Flexible corrugated tile

2 Joints are offset from each other




. Determining pipe sizing

.
>

, 2z Manufacturers supply max flow performance

2 AS pipe length increases, friction loss increases
2 Main runs with the slope

& ., Laterals run across slope




' Afall of 5t in 49.5 ft is 1:99

>

#47 - Efficientand simple
'z Laterals same distance apart
= Uniform drainage for the whole area




Calculating pipe required
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1:70 >

Laterals at 6.8-1t (2-m) spacings
at 45 1o tha collectar drain

147 6 It
145 M)
Collectar drain /

295.3 it (80 my)

Figure 8.3. Anarea 1476 t1x 295 3 (1 (15 m > 90 m) with a central collecior
drain wech laterals spaced G.46 £ {2 m) apart ar 437 to the collector pipe.




N How to size pipe

.
>

+; Assume area of 1ac (43,560ft sq)
% = Uniform slope of 1:70, down 295 ft. no cross fall

2z SUbsoll drains spaced at 6.6ft, topsoil at 12" HC
B 2'/hr

& 1 = Rainfall event of 2/hr




—
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Qutside Rail

Subsail Drains

Running Rail\
\

Y R

Callecior Drain”

Figure 8.8. Subsoil drains mstalled on the mside 33 £1 {10 ) of a race-

COLITSE.

o




Sizing drains

A
>

2 High traffic area with
subtle drain cover

2 Off back of green
2z Realistic sizing

2z No additional labor for
trimming/maintenance




Installing subsoil drains

Migration
Filter material
Installation techniques




A

22\ Filter material should bemade

' on the basis of type or sand that
: will surround it

% = |f the drain is in a fine soil, filter
: should be a coarse river sand-
NOT GRAVEL!




Migration of particles

.
>

/™ Significant amount of fines
» enter the surrounding soll

¢ = THIS moves fines into the pipe

=2 Quickly collapses the drain,
$&: often during first few waterings




ation into coarser gravels

on mistakes:

rround pipe with coarse gravel
or crush

Pea gravel %4 - 3/8” often
specified

Overall, these gravels are too
large!!
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Figure 9.1, A slotted pipe sirrommded witho s coarse gravel. ilustrating how
the surronnding soil has migraled fnto the voids and reduced the hydreaulic
eunductivity of ke filter naateeial to that af the surraunding soil.



)0 Worried about filter
entering the drain pipe
el is used, smaller
les will migrate into the
pores
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Bath ends
sealed with
clear plastic

Yibrating laboratory
soll sleeve shaker

Figure 9.2. 4 picce of 4-in. {100-mun) slatted drainage pipe surrounded by a
caarse washed saad, heiug shakew on a soil shaker. 'The rrial was carried out
with an oven dry sand, and alse with the same sund shighily moist.




When to use gravel filter material

.
>

D15 of the o
Only in USGA gravel must not This is the
spec greens exceed the D85 @ "Bridging Factor’
of the sand zone

J




Clean filter material

.
>

2> = Make sure no fines in the filter material

2z Use HC of the filter material >100°/hr (sand

€  withought fines)

2z Misconception: Sand will not enter drain pipe

' except from above. Surface area of slots Is less
that 1% of pipe surface area.




Bridging factor

2 |f gravel is too
coarse, bridging factor
will be too high

2 Using finer filter material
prevents migration of
particles from
surrounding soll.




Diameter rating

.
>

2» = When installing subsoll drains, in any situation

: other than USGA sand, use clean washed sand.
NOT pea gravel, or any gravel with a D15 less
than Tmm.

2z D15 means 15% of the filler is larger than the
specified size, 85% spec.




Installing subsoll drains

.
>

Cut into the area below the soil
to be drained

Make sure sides are vertical

Avoid subsoil contamination Py
(50 mm) cover

Provide uniform slope 21, (50 mm) sand

below pipe

‘.(’0" . % :'.~
Bt a0 i

2 n.(50 mm) of coarse washed river
sand on either side of the pipe

- X

nbl,\
-.w-

-

Fidure 9.5. Subsoil drain cut into the base helow the rapsoll, wath 2 m, (30

mm) of sand screounding the pipe on al) sides,




Installing subsoll drains

.
>

Clean vertical trenches

2” Of san d at bottom Of tren Ch 134 Practical Drainage for Golf, Sportsturf, and Horticulture
Even Slope String fine paraltel to the
Correct hlgh low pOintS theoretical bottom of trench

Lay slits on BOTTOM of trench Sol st

water enters pipe from the bottom

bottom of the trench

Figure 9.3, ple method of determining if the hottom of the tench s at

the correct ¢




Installing subsoll drains

.
>

Cover the pipe with filter sand
2" surrounding

Firm down/light rolling
Use commercial joints

Figure 9.4, Warer enters drainage pipes from the hotrom via the surround-
ing filter materil.




Geofabrics: Never wrap pipes

Y

7, | Fabric on drains are o ST TR NNE
“’ | unnecessary -- B iE Sk

V. If correct sand has been
< | used, fines will effectively pass
& through the drainage system

7" | Geo textile drastically reduces ~

1\ | drainage rates e




Types of pipes

2 Flexible slotted

—

agricultural)

2-8” diameter

Commonly used is 4" outer
diameter

Slot size vary

These pipes self-
clean, depositing fines
though the ridges

This process will not block
pipes

n“““ullﬁ'-'
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Types of drain pipes
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Common drainage mistakes

.
>

= |Incorrect backfill material
2 |ncorrect pipe connectors

2 Misunderstanding of
surface and subsurface
drainage




Common Drainage mistakes

.
>

2 Assumption that more
water moves laterally

2 Improper fall calculation
2 Insufficient fill below pipe
2 *water fills the pipe from




Drainage installation mistakes

.
>

= “makeshift’” connectors
2 Improper joints
z Crushed tile

All restrict flow

%
Bt




Common drainage mistakes

A
>

2 Incorrect filter material
promoting migration |
2 Fines of surrounding soll o %1
migrate into large pores ‘R
# Drainage lifetime
dramatically reduced PN "% s




Smart installation

A
>

= Small basin marks lateral
connection

2, Adds surface drainage
outlet

2 Easily accessed for
flush, or sub-air vacumn e




Sizing drains

A
>

2 High traffic area with
subtle drain cover

2 Off back of green
2z Realistic sizing

2z No additional labor for
trimming/maintenance




Slit Drainage

http://tdsdrainage.com/articles.html



http://tdsdrainage.com/articles.html

. Often done on fairways, or
sports fields constructed with
heavier soll

% A means of “fixing” poorly
Jrained sportfields




Slit drainage

A
>

z Series of narrow vertical
trenches backfilled with sand

= Some have pipes in bottom

2z Connected to larger
connectors to stormwater
outlets

= Many work for awhile, but
then fail = e

= A method improving e
surface drainage 5




Spacing

better the’y work

- can accept the
surface water




Design and planning steps

>

Where is the water coming from

Designate a rainfall event (50mm/hr)

Design across slope trenches to maximize efficiency

Never space more than 6.6ft apart




Typical slit and collector

.
>
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3.3ftto .61t (1-2m) apart

Sand to surface

o~
by

Sand-filled
trenches with pipes

" l.'t
Fe ' A
i T i

Lateral collector drain
laid in gravel, below level
of pipes in trenches

-
*

o=

Figure 11.1. A typical cross section of & sand rrench showing how it links
with a larger collector drain,




Lateral direction

Y
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2z Typical installation
Sand-illed slits
2 Laterals across slope N e s
2z Larger collector drain

Direction of slope

Larger collector drain

~ Collector drain discharges
to stormwater system

g across the slope [eeding




nage: Greens

Should ALWAYS include a
pipe in the trench

Use Geo fabric in the
trenches below the pipes

Sand in slits fits
USGA specification

Re sodded ONLY
by washed turf




S Trenching the surface

.
>

All trench material
removed

' Edges must remain
sharp and clean

rMound the sand In
tfrench




Perched water table in trenches?
unecessary
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2 (Grassing trench lines I e
= Gravel layer install o Sand et s

R

% P reven tS d ryl n g e+ Perched water table

e saturated zone
2 Perches the table ] o

Pipe in battom of trench

Figure 113, A teench with gravel in the hottom that perciies 4 water able

and prevents the tap from drying out excessively i the swnmer tine,




5 Summary of Slit drainage




Summary continued

Y

After time the sod must
be stripped off the slits.
(contamination)

Topdressing must
continue with sand
used in the trenches

Slit drainage is
SURFACE drainage




Slit drainage on Fairways

A
>

Large areas Where surface
sloping in one slope exceeds
direction 76yds

Where regrading/
insufficient funds
an issue

In front of a
boggy approach




Y

Drainage

REVIEW




Name 2 examples of moisture-
related diseases that can be avoided
with good drainage.




Z,

ame 3 advantages to good
rainage:

A
>




What is the name of the longest
and deepest drains on a golf course?




Where are the Collector Drains
normally installed?




How can Slit Drainage save an
older green from being totally
rebuilt?




What is the limitation of slit drainage?
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lying “mogul” drainage repair?



WHAT IS THE SLOPE & RUN RULE OF
THUMB WHEN DESIGNING DRAINAGE?




EXPLAIN THE RELATIONSHIP OF A
LATERAL, CATCH BASIN, AND COLLECTOR
IN FAIRWAY DRAINAGE.




HOW DO CONTOUR MAPS ILLUSTRATE THE
BEST PLACE FOR AN IRRIGATION POND?




SLIT DRAINS ARE OFTEN USED ON GREENS
AND FAIRWAYS. DO THEY FACILITATE
SURFACE OR SUBSURFACE DRAINAGE?




FOLLOWING A SLIT DRAINAGE
PROJECT, WE SOD THE TRENCHES.....TRUE
OR FALSE?




Y

http://www.hydraway.net/video.php

HYDRAWAY DRAINAGE SYSTEM



http://www.hydraway.net/video.php
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"’ Hydraway states their product




Hydraway states their backfill is coarse sand,
providing an “additional filter” to remove clay
fines in the soil. Although it does not remove fine
particles, the design may minimize lateral
movement of silt and clay. How?




Would the Hydraway system
work without the tile? What

advantages does the tile really
offer?




Although you have a
trencher, trailer and

loader, what other
considerations may prompt
hiring an outside contractor?




Although the advantages of using slit
drainage as effective surface drainage
outweight the disadvantages, what
additional concerns may you have if
performing this project on a putting green?




How can trees contribute to poor
drainage?




What can you do If your drainage
problem is severe due to
Impermeable soil?




Indicate probable cause, effect, and
solution to this putting green issue.

N tf-', )‘_;




This tee has negative drainage, and illustrates the tee access is
bare. Indicate three solutions to improve the tee.

A
>




. What could be the cause, and how would
you remedy to this fairway drain?

i

i

i







