6-WI-43
CONCRETE BLOCK LINED CHUTE

RESCRIPTION

The concrete block |ined chuto is a structure with its flow area
lined with precast con ing locks or modular concrete
pavers placed on geotd h subgrade is shaped to
the lines and grade of nd covered with geotextila
on which the concrete faced. The openings in the
blocks are filled with loose, friable soil and seeded to a
gsod-forming grass.

MATERIALS

The inlet, outlet, bottom and side slopes of the chute are l|ined
with modular pavers or concrete building blocks made of precast
concrete. Concrete building blocks shall be the standard heavy
weight eight inch by sixteen inch (8" x 16") masonry units.
Modular pavers have openlngd or cells that extend the depth of
the unit. They are sold as modular pavers under a number of
product names as shown in Table 3. Concrete building biocks and
"Monoslabs" are the basis of this procedure. Other brands of
pavers may be used by adjusting the structure dimensions.
Geotextile lines the inlet, outlet, bottom and side slopes of
the chute under the concrete b|ocks or modular pavers.

Cutoff walls may be cast—in-place concrete; precast concrete
panels; sixteen (16) gage galvanized, smooth or corrugsasted
stee! sheets; or sheet plastic with a minimum of twenty (20)
mil thickness.

The concrete block chute may be used to control over falls or
abrupt changes in grade of a natural or constructed
watercourse; prevent erosion at the outlets of waterways;

lower water over ditch banks; and conduct water from an
adjacent flat area to the bottom of a ditch.

ADAPTABILITY
The concrete block lined chute is adapted to small watersheds

and sites where dense sod can be developed and maintained. The
watercourse downstream of the chute SHALL be stable.
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ADVANTAGES

The chute is easy to construct. It can be instalied by
inexperienced labor and the cost is relatively low.

o — S S -

This structure is |limited to sites that are well drained and do
not have long, sustained -flows. IT SHALL NOT BE USED AS A WATER
IMPOUNDING STRUCTURE. 1Its |ife expectancy is not as long as
other permanent structures. Particular care must be taken in
the design, layout, construction and maintenance of these
structures. A detailed Operations and Maintenance (0O&M) pilan
SHALL be prepared at the time of the design and approval. Items
which should be included are checking the chute after storm
events for evidence of piping of material beneath blocks and any
apparent movement of the blockb.' Spring frost heave may also be
a concern which should be checked.

RESIGN

The maximum drop through the structure is limited to ten (100
feet with the maximum design flow limited to two hundred (200)
cubic feet per second (c¢cfs).  °

Two design tables are presented which are based on the type of
precast unit used, the site conditions and designers'
preference.,

Table 1 gives chute dimensions based on various bottom
dimensions, chute channel slope and desired design velocities
ranging from six to ten (6 to 10) faeet per second. Bottom
widths range from eight to eighty (8 to 80) feet and may be
constructed with any type of modular paver in Tabie 3 and
concrete building blocks.

Table 2 may be used when concrete building block units are used
and design velocities range from twelve to fifteen (12 to 15
feet per second. Bottom widths range from four to thirty eight
{4 to 38) feet.

See Tabie 1 or Table 2 on pages 6~WI~47 and 6-WI-48 for chute
dimensions.

Chute widths will normally be less than the upstream watercourse
width. Upstream from the chute inlet section, fifty (50> feet
or less of the watercourse may be used for a transition section
to change the bottom width and/or side slopes of the waterway to
matceh the chute inlet dimensions. This upstream section shall
be straight. Dikes may be required to ensure that
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the design flow is directed to the structure. The height of the
dike and/or sides of the inlet section of the chute should
provide one (1) foot of freeboard above the depth of flow in the
watercourse.

Aprons at the inlet and outlet should have a minimum length of
eight (8) feet. Apron: mon the standard drawing should be
given in feet to corre ber of rows of blocks
used. (The number of r ~shown in parentheses.)

For stability and ease of construction, chute side slopes should
be no steeper than two horizontal to one vertical (2:1). A
minimum of one (1) row of blocks should be used. The blocks
should protect the slope for at least the design depth of flow
plus six ¢(B) inches of freeboard. Side slopes should be shaped
to two horizontal to one vertical (2:1) or flatter above the
last row of blocks to facilitate the establishment of grass
cover.

Cutoff walls shall be placed both upstream and downstream. The
upstream cutoff helps prevent water from flowing under the
blocks and the downstream cutoff helps to prevent sliding of the
blocks, or erosion at the outlet. The cutoff wall shall extend
a minimum of two (2) feet below the subgrade of the chute.

Cast-in-place cutoff walls shall have a minimum thickness of six
(6) inches. Ready mixed, air—entrained concrete purchased from
commercial mixing plants is acceptable. Precast concrete panels
shal!l have minimum dimensions of two feet by two feet by two
inches thick (2' x 2' x 2™).

Sheet plastic cutoffs should be placed with the top flush with
the chute subgrade. Other types of cutoffs should be placed
with the top flush with the upper face of the adjacent blocks.

Subgrade beneath the concrete blocks shall be completely covered
with geotextile. Subgrade material which is added to level the
foundation for the construction of the chute shall be compatible
with the base material and the geotextile used. Use Wisconsin
Construction Specification 13, Geotextiles for non woven

Class 111 geotextile. No material shall be piaced between the
geotextile and the concrete blocks.

Type of soils, volume of runoff, and chute flow velocity must be
considered when designing a chute. Chute slopes of three and
four horizontal to one vertical (3:1 and 4:1) are acceptable in
cohesive soils and the chute is located all in cut (excavation
of the existing ground) and flows are low. Slopes of six
horizontal to one vertical (B:1) or flatter should be used on
noncohesive soils and sites where the chute is placed partially
or entirely on compacted earthfill. Velocities should be
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limited to fifteen (15) feet per second for cohesive soils when
concrete building blocks are used. If modular pavers are used,
the velocity shall be |imited to ten (10) feet per second for
cohesive soils.

The grade downstream of the structure must be stabie. Excessive
scour can occur immediately down sam from the chute if
sufficient tailwater is not Tailwater depth should
equal or exceed the dep in the waterway. The outlet
apron should be placed’ el grade, if necessary, to
provide additional tailwater depth. The outlet section shall be
fevel.

Excavation begins at the downﬁtfiam cutoff and apron, proceeds
up the chute slope, and ends at the inlet apron and cutoff.
Subgrade alignment and grade are referenced to offset stakes.

If subgrade material is added to level the base for the
installation of the chute, it shaii be compatible with the base
material and the geotexti!e used. This compatibility is
important so a piping potential is not created (i.e. soil
particies being able to move through the geotextile).

Once excavation is completed, geotextile is placed over the
subgrade and down into the c ff trenches where it is

anchored. The cutoffs are iho installed and backfilled with
compacted earthfill. The- giotcxtjle shall have a minimum
overlap of one (1) foot where the two (2) pieces are joined. It
is important that cutoff and geotextile extend to the full width
of the blocks laid.

No material shall be piaced between the geotextilie and the
concrete blocks.

All areas of the structure will then be covered with concrete
blocks placed tightly together with the holes up. Monoslabs
will be placed with the long axis perpendicular to the direction
of flow. Concrete building blocks will be placed with the long

axis parallel to the direction of flow except on the side slopes
where they are placed perpendicular to the flow.

The triangular void areas at the joints between the inlet apron,
chute slope, outlet apron, and side slopes SHALL be grouted
using a mixture of three (3) parts sand to one (1) part cement.
Bagged mortar mix may also be used.

Holes in the concrete blocks shall be filled with loose, friable
soil suitable for a seedbed. The entire disturbed area shall be
seeded.
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The following table is based on a Manning's "n" value of 0.040
and two horizontal to one vertical (2:1) side siopes. It may be
used to determine the chute dimensions. This table may be used
with either modular pavers or concrete building blocks.

TABLE 1 - MINIMUM CHUTE BOTTOM WIDTH - FEET

o - —- —— -~ —_— . V-~ —— — T 3, - " > " ———

O :CHUTE SLOPE-PERCENT: __ 10.0

: HH 12.5 HH 16.7 :
:+ CFS :MAX VELOCITY-FPS : 6 : 8 £ 102: 6 : 8 : 10:: 6 : 8 : 10:
: :MAX FLOW DEPTH-FEET.O.4=0.6=O.9::0.3:0.5:0.8::0.3'0.4:0.6:
: 10 : : 8: : B8:: B8: 8: 8:: 8: 8: 8:
: 15 : 8: : B8:: 8: 8: 8:: 10: B: B8:
: 20 : 8: : B8:: 10: : 8:: 14: 8: B8:
: 25 : 10: : 8:: 14: 8: 8:: 16: 8: B8:
t 30 : : 14: : B8:: 18: 8: 8:: 20: 10: 8:
: 35 : 16: 8: 8:: 20: 8: 8:: 24: 12: 8:
: 40 : 18: 8: 8:: 22: 20: B:: 26: 1Z2: 8:
+ 45 : 20: 10: 8:: 26: 12: 8:: 30: 14: B8:
: 50 @ : 223 10: B8:: 28: 12: 8:: 34: 16: 8:
: 60 : : 26: 12: 8:: 34: 14: 8:: 40: 18: 10:
: 70 : : 32: 14: 8:: 40: 18: B8:: 46: 22: 12:
: 80 t 36: 16: B8:: 44: 20: 10:: 54: 26: 14:
:t 890 : 40: 18: 10:: 50: 22: 12:: B60: 28: 16:
:100 :t 46: 20: 10:: S56: 26: 12:: 66: 32: 18:
120 @ : 54: 26: 12:: 68: 30: 16:: 80: 38: 22:
1140 : i B64: 30: 14:: 78: 36: 18::-—-: 46: 24:
:160 : 72: 34: 18::-——-: 42: 22::---: B52: 28:
180 t—=—2 38 20::~-—: 46: 26::-——: 58: 32:
1200 : =1 42: 22:3~==3 42 28::~——: B4: 36:
TTABLE 1 - MINIMUM CHUTE BOTTOM WIDTH - FEET (CONTIUED)
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:CHUTE SLOPE-PERCENT: 20.0

HER | HH 25.0 HH 33.0 :
: CFS :MAX VELOCITY-FPS :+ 6 :8:10:: 6 : 8 : 10:: 6 : 8 : 10:
: MAX FLOW DEPTH~FEET:0.2:0.4:0.5::0.2: 0 3: O 4..0 2: 0 2: O 3:
: 10 : : 8: 8: 8:: 10: 8: 2 12: : 8:
: 20 @ : 18: 8: 8:: 18: B8: t: 22: 20: 8:
: 30 : 24: 10: 8:: 28: 14: 8:: 34: 16: 10:
: 40 : : 30: 14: 8:: 36: 18: 10:: 46: 22: 12:
s 50 : 38: 18: 10:: 46: 22: 12:: 56: 28: 16:
Tt 60 T 46: 22: 12:: S54: 26: 14:: 68: 32: 18:
e 70 : 54: 26: 14:: B4: 30: 18:: 80: 38: 22:
: 80 : : 62: 30: 16:: 72:; 36: 20::-——: 44: 24:
: 80 : :t 70: 34: 18::———: 40: 22::-—-: 50: 28:
:100 : 76: 38: 20:;:---: 44;: 24::---: 54: 32:
:120 t-——2 44: 24::——-: 54: 30::---: B66: 38:
1140 t-—=1 52: 28::---: B2: 34::-—--: 76: 44:
1160 t===: B0: 34::===2: 70: 40::===:—-—==: 50:
:180 : i~—-—: B66: 38:;:-—--: 80: 44;::;---:---: 56:
2200 t===—2 74: 421~~~ ~—=3: S012~=—1---: B2:
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The following table is based on a Manning's "n" value of 0.040
and two horizontal to one vertical (2:1) side siopes.
used to determine the chute dimensions. This table SHALL only

be used with concrete building blocks.

TABLE 2 - MINIMUM CHUTE BOTTOM WIDTH - FEET
8" x 18" CONCRETE BUILDING BLOCK UNITS ONLY

—— i ——— it Sy o S s S e S e T TP WS S

Q :CHUTE SLOPE-PERCENT: 10,0
:MAX VELOCITY-FPS : 12
'MAX FLOW DEPTH-FEET.1.2=1
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: 10 : : 4:: T 4:: 4:
: 15 : : 4:: :t 4:: 4:
1 20 @ : t 43 T 4:: 4:
: 25 t 4: 4;:: : 4:: 4:
: 30 : : 43 : 4:: :
:t 3% : : 4:: T 4:: 4:
: 40 t 4 4:: T 4:: 4:
t 45 t 4: 4:: T 4:: 4:
: 50 : 4: 4:: : 4:: 6:
: 680 1 4: 4:: : 4:: 6:
: 70 : : s 4:: : 4:: 8:
: 80 : T 4:: 6: 4:: 8:
: 90 T 4: 4:: : 4:: 10:
:100 : : T 4:: T 4:: 12:
1120 : : : 4:: 10: 4:: 14:
1140 : 8: 4:: 12: 4:: 16:
:160 :t 10: 4:: 14: 4:: 18:
1180 : 10: ©B:: 16: 4:: 20:
:200 @ = 12 B:: 18: 4:: 24-

TABLE 2 - MINIMUM CHUTE BOTTO HIDTH - FEET

4:
4:
4:
4:
4:
4:
4:
4:
4:
4:
6:
6:
8:
8:
10:

: Q :CHUTE SLOPE-PERCENT: 20.0 :: 25.0 :: 33.
: CFS :MAX VELOCITY-FPS : 12: 15:: 12: 15:: 12:
: 'MAX FLOW DEPTH-FEET:0.6:0.8::0.5:0.8::0.4:0,
:t 10 : 4: 4:: 4: 4:: 4:
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: 80 : 12y 4:: 14: 6:: 16:
: 80 t 12: 6:: 14: ©6:: 18:
:100 : 14: 6:: 16: 8:: 20:
1120 s 16 8:: 20: 10:: 24:
1140 : : 20: 10:: 24: 12:: 28:
1160 s 22: 10:: 26: 12:: 32:
:180 T 24: 12:: 26: 14:: 38:
1200 t———2———2:: 30: 16:: 38:
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MODULAR PAVING UNITS

TABLE 3
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