MO-6-1
FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY

Fabricated Corrugated Aluminum Toewall Drop Spillways are available only in
the standard sizes listed in the charts on pages M0-6-2 and M0-6-3.

OVERFALL HEIGHT (F) Select F = 1.9, 3.0 or 4.0 feet as required for channel
stability. Flow depth in the downstream channel at structure design capacity
should not be less than 3/4 of overfall height to provide backwater condition
at the structure outlet. Bank protection must be provided at structure out-
let when backwater condition does not exist.

NOTCH DEPTH (H) Select H = 1.8, 1.9 or 2.1 feet as needed. Design depths in
the waterway above the structure should not be deeper than notch depth minus
freeboard (F).

NOTCH WIDTH (W) The notch width selected should be approximately equal to
the bottom width of the downstream channel.

Riprap as shown on the drawings is required.

Complete the drawings by filling in all blanks as applicable. The tables
{pages M0-6-2 through M0-6-5) will be used for capacity, structure dimensions
and steel schedule. Steel schedules are given for both No. 4 (1/2") and

No. 5 (5/8") bars. Select one size.
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MO-6-2

STRUCTURE DIMENSION CHART FOR

FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY

Overfall Height (F) = 1.9 Feet Overfall Height (F) = 3.0 Feet
Notch Depth (H) = 1.8 Feet Notch Depth (H) = 1.9 Feet
Headwall Height (A) = 4.2 Feet Headwall Height (A) = 5.4 Feet
Headwall Length (S) = 8.7 Feet " Headwall Length (S) = 11.3 Feet
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Q F W B L Vol. Q F W B L Vol.
cfs ft ft|ft | ft cu.yd. || cfs ft ftft |ft cu.yd.
65 0.50 711.61 14.2 3.4 135 0.15 1011.6]19.0 5,0
75 0.40 810.8)14.2. 3.6 iZ: g'iz ig g'i ;3'2 :‘:
95 | 0.25 | 1010.0{15.8 | 4.1 |l145 | 0.15 | 12]o0.9|20.6| 5.7
115 0.25 1210.1119.0 5.0‘ 150 0.25 1013.2|22.51| 5.5
135 0.25 1410.11 22.2 5.9 160 . 0.15 1211.7 1 22.5 6.0
150 0.25 16 ]0.1125.4 | 7.0 | 160 0.15 14 10.1}22.5{ 6.3
170 0.25 18l0.2128.6' | 8.2 | 170 0.15. 1212.5]23.81 6.3
190 0.30 2011.0}33.4 | 10.0 170 0.15 1410.9123.8 1 6.7
180 0.15 12 13.3125.4| 6.6
Overfall Height (F) = 3.0 Feet 180 0.15 14 11.7125.4 | 7.0
Notch Depth (H) ? 1.9 Feet 180 0.15 16 {0.1 125.4 | 7.4
Headwall Height A) = 5.4 Feet 190 .15 14 1 2.1 126.2 7.0
Headwall Length (S) = 11.3 Feet 190 8’15 16 |0.5126.2 ] 7.6
E = = = 205 -0.15 14 3.3 128.6{ 7.7
) 5 |E |g oo {205 | o015 | 16|1.7[28.6] 8.2
a =4 i § w EZ; 205 0.15 18 {0.2 | 28.6 8.6
oo
é’ o Sl |& Sz |20 | 020 | 14145310 8.2
S b 2 |4 |= S <= | 220 0.15 16 2.9 (31.0 | 8.6
Q F W IB L Vol 220 0.15 18 {1.4 {31.0{ 9.3
ofs Ft | ft |ft | ft cu.yd. || 240 0.15 | 16 {4.1|33.4 9.3
240 ~0.15 18 §12.6 133.4 ] 9.9
100 0.20 711.6114.2 | 3.9 | 59 0.15 20 {1.0 |33.4 |10.4
100 0.20 810.8114.2 4.0 o5E 0.15 .18 3.8 35‘8 10.6
105 | 0.25 712.4115.8 | 4.0 255 | 0.15 | 20 |2.2 {35.8 [11.1
115 | 0.15 8 11.6]15.8 | 4.2 0 ,
SRR R E e i v e
120 0.20 81{2.4117.4 4.4 300 ' 0'15_ 20 5'0 41'5 12.87
125 0.15 10 |0.8{17.4 | 4.8 | ) ) ) )
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MO-6-3

FABRICATED

STRUCTURE DIMENSION CHART FOR

CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY
Overfall Height (F) = 4.0 Feet Overfall Height (F) = 4.0 Feet
Notch Depth (H) = 2.1 Feet Notch Depth (H) = 2.1 Feet
Headwall Height (A) = 6.6 Feet Headwall Height (A) = 6.6 Feet
Headwall Length (S) = 13.4 Feet Headwall Length (S) = 13.4 Feet
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cfs ft ftift |ft cu.yd.|| cfs ft ft |ft |ft cu.yd.
100 0.35 711.6114.2 4.? 255 0.20 14 14.5 |31.0 | 8.6
255 0.20 16 2.9 {31.0 | 9.1
120 1 0.30 712.4115.8 | 4.4 Noss | g.20 | 18 |1.4 |31.0 | 9.6
140 0.20 713.2417.4 | 4.6 |l o75 | 0.20 | 14 [5.7 |33.4 | 9.1
145 0.15 812.4117.4 4.8 275 0.20 16 {4.1 |33.4 | 9.7
275 0.20 - 18 }2.6 {33.4 {10.3
160 0.15 813.219.0 5.0
160 0.15 10]1.6]19.0 5 4 275 0.20 20 11.0 {33.4 {10.8
160 0.15 1210.1119.0 | 5.7 280 0.25 14 6.9 |35.8 | 9.6
170 0.20 10t 2.4 | 20.6 5.6 300 0.15 16 |5.3 {35.8 {10.3
170 0.20 121 0.9 20.6 6.0 300 0.15 18 |3.8 |35.8 {10.9
185 | 0.15 | 10|3.2|22.2 | 5.0 [300 | 015 | 2012.235.8)1L.5
185 0.15 1211.7122.2 6.3 320 0.15 16 {6.5 138.2 |10.9
185 0.15 141 0.1]22.2 6.7 320 0.15 18 {5.0138.2 {11.6
195 0.20 10l4.0123.8 6.1 320 0.15 20 13.4 |38.2 {12.2
195 0.20 121 2.5123.8 6.6 345 0.15 18 16.6 {41.5 [12.5
195 0.20 14 1 0.9} 23.8 7.0 345 0.15 20 550 41.5 |13.1
200 0.25 101 4.8 25.4 6.4 360 0.20 18 |8.2 [44.7 | 13.3
210 0.20 121 3.3]25.4 6.9 370 0.15 20 /6.6 {44.7 |14.1
210 0.20 1411.7 | 25.4 7.4
210 0.20 16 0.1 125 4 28 400 0.15 20 18.2 147.9 15.1‘4
220 0.15 1213.7126.2 7.1
220 0.15 14§2.1]26.2 7.6
220 0.15 161 0.5 26.2 7.9
235 0.20 1214.9] 28.6 7.5
235 0.20 141 3.3 28.6 8.1
235 0.20 16)1.7 ] 28.6 8.5
235 0.20 181 0.2 28.6 9.0
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MO-6-4

FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY

STEEL SCHEDULE
- SIZE NO. 4 SIZE NO. 5
& | =
5 | z =
~ 1 e~ -t e o4 X - — po of X -
sz|l2 |, E 5 2 & |« E _5 =25 &
Ele |g £ g2 B & | g % g BE &
= '} = (=g o = _J = = (=4 [ca ] — =
7 1.6 1 9 7-9 69-9 46.6 1 7 7-9 54-3 56.6
’ 2 9 8-0 72-0 48.1 2 8 8-0 64-0 66.8
2.4 1 9 8-6 76-6 51.1 1 7 8-6 59-6 62.1
C 2 10 8-0 80-0 53.4 2 9 8-0 72-0 75.1
3.2 1 9 9-3 83-3 55.6 1 7 9-3 64-9 67.5
) 2 11 8-0 88-0 58-8 2 9 8-0 72-0 75.1
8 0.8 1 10 7-6 75-0 50.1 1 8 7-6 60-0 62.6
. 2 9 9-0 81-0 54.1 2 8 9-0 72-0 75.1
1.6 1 10 8-3 82-6 55.1 1 8 8-3 66-0 68.8
' 2 10 9-0 90-0 60.1 2 8 9-0 72-0 75.1
2.4 1 10 9-0 90-0 60.1 1 8 9-0 72-0 75.1
) 2 10 9-0 90-0 60.1 2 9 9-0 81-0 84.5
3.7 1 10 9-9 97-6 65.1 1 8 9-9 78-0 81.4
’ 2 1 9-0 99-0 66.1 2 10 9-0 90-0 93.9
10 0 1 12 7-9 93-0 62.1 1 10 7-9 77-6 80.8
2 9 11-0 99-0 66.1 2 8 11-0 88-0 91.8
0.8 1 12 8-6 102-0 68.1 1 10 8-6 85-0 88.7
: 2 10 11-0 . 110-0 73.5 2 9 11-0 99-0 103.3
1.6 1 12 9-3 111-0 74.2 1 10 9-3 92-6 96.5
: 2 11 11-0  121-0 80.8 2 g 11-0 99-0 103.3
2.4 1 12 10-0 120-0 80.2 1 10 10-0 100-0 104.3
: 2 11 11-0 121-0 80.8 2 10 11-0 110-0 114.7
3.2 1 12 10-9 129-0 86.2 110 10-9 107-6 112.1
: 2 12 11-0 132-0 88.2 21 11-0 _ 110-0  114.7
4.0 1 12 11-9 141-0 94.2 1 10 11-9 117-6 122.6
) 2 13 11-0  143-0 95.5 2 11 11-0 121-0 126.2
4.8 1 12 12-6 150-0 100.2 1 10 12-6 125-0 130.4
: 2. 14 11-0 154-0 102.9 2 12 11-0 132-0 137.7
12 0.1 1 14 8-9 122-6 81.8 1 1 8-9 96-3 100.4
. 2 10 13-0 130-0 86.8 2 g 13-0 117-0 122.0
0.9 1 14 9-6 133-0 88.8 1 11 9-6 104-6 109.0
: 2 11  13-0 143-0 95.5 2 9 13-0 117-0  122.0
1.7 1 14 10-3 143-6 95.9 1 11 10-3 112-9 117.6
: 2 12 13-0  156-0 104.2 2 10 13-D 130-0 135.6
2.5 1 14 11-2 157-6 105.2 1 1 11-3  123-9 129.1
2 13 13-0__169-0_ 112.9 2 11 13-0 143-0 149.2
3.3 1 14 12-0 168-0 112.2 1 11 '12-0 132-0 137.7
: 2 13 13-0  169-0 112.9 2 11 13-0 143-0  149.2
3.7 1 14 12-3 171-6 114.6 1 11 12-3  134-9 140.5
: 214 -13-0 182-0 121.6 2_ 12 13-0 156-0 162.7
4.9 1 14 13-6 189-0 126.3 1 11 13-6 148-6 154.9
: 2 15 13-0 195-0° 130.3 . 2 13 13-0 169-0 176.3
14 0.1 1 16 9-¢ 156-0 104.2 1 13 9-9  126-9 132.2
o 2 11 15-0 165-0 110.2 2 10 15-0 150-0  156.5
0.9 1 16 10-6 168-0 112.2 1 13 10-6 136-6 142.4
2 12 15-0 180-0 120.2 2 10 15-0 150-0 156.5
1.7 1 16 11-3 180-0 120.2 1 13  11-3  146-3 152.5
’ 2 13 15-0 195-0 130.3 2 11 15-0 165-0 172.1
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M0-6-5

FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY

STEEL SCHEDULE

- SIZE NO. 4 SIZE NO. 5
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[&) ~— x <= w <L (D [L] pvd = (&} < O (5}
5 |8 |2 5 g§ 5§ & s £ g5 b &
= - = cr |- )] [ | = - (=4 o — x
— e
14 5 1 16 11-9 188-0 125.6 1 13 11-9 152-9 159.3
. 2 13 15-0- 195-0 130.3 2 11 15-0 165-0 172.1
3 1 16 13-0 208-0 138.9 1 13 13-0 169-0 176.3
: 2 14 15-0 210-0 140.3 2 12 15-0 180-0 187.7
4 1 16 14-3 228-0 152.3 1 13 14-3 185-3 193.2
: 2 16 15-0  240-0 160.3 2 13 15-0  195-0 203.4
1 16 15-3 244-0 163.0 1 13 15-3 198-3 206.8
2 17 15-0 255-0 170.3 2 14 15-0 210-0 219.0
1 16 16-6 264-0 176.4 1 13 16-6 214-6  223.7
2 18 15-0 270-0 180.4 2 15 15-0 225-0 234.7
16 1 18 10-9 193-6 129.3 1 14 10-9 150-6 157.0
2 12 17-0 204-0 136.3 2 10 17-0 170-0 177.3
1 18 11-3 202-6 135.3 1 14 11-3 157-6 164.3
2 13 17-0 221-0 147.6 2 11 17-0 187-0 195.0
1 18 12-3 220-6 147.3 1 14 12-3 171-6 178.9 .
2 14 17-0 238-0 159.0 2 12 17-0 204-0 212.8
1 18 13-6 243-0 162.3 1 14 13-6 189-0. 197.1
2 15 17-0 255-0 170.3 2 13 17-0 221-0 230.5
1 18 14-9 265-6 177.4 1 14 14-9 206-6 215.4
2 16 17-0 272-0 181.7 2 14 17-0 238-0 248.2
1 18 16-0 288-0 192.4 1 14 16-0 224-0 233.6
2 17 17-0 289-0 193.1 2 15 17-0 255-0  266.0
1 18 17-3 310-6 207.4 1 14 17-3 241-6 251.9
2 19 17-0 323-0 215.8 2 1s 17-0 272-0 283.7
18 1 20 11-9 235-0 157.0 1 11-¢  188-0 196.1
2 13 19-0  247-0 _ 165.0 2 19-0 209-0 218.0
1 20 13-0 260-0 173.7 1 13-0 208-0 216.9
2 14 19-0 266-0 177.7 2 19-0 228-0  737.8
1 20 14-3 285-0 190.4 1 14-3  228-0 237.8
2 16 19-0 304-0  203.1 2 19-0 247-0 257.6
8 1 20 15-6 310-0 207.1 1 15-6 248-0 258.7
’ 2 17 19-0 323-0 ?215.8 2 19-0  266-0  277.4
0 1 20 16-9 335-0 223.8 1 16-9  268-0 279.5
. 2 18 19-0 342-0  228.5 2 19-0 285-0  297.3
6 1 20 18-3 365-0 243.8 1 18-3 292-0 304.6
. 2 20 19-0 380-0 253.8 2 19-0 304-0  317.1
2 1 20 19-9 395-0 263.9 1 19-0  316-0 329.6
’ 2 21 19-0 399-0 266.5 2 19-0 342-0 356.7
20 0 1 22 13-9 302-6 202.1 1 13-9 247-6 258.1
i 2 15 21-0 315-0 210.4 2 21-0  273-0 284.7
2 1 14-9 324-6 216.8 1 14-9  265-6 276.9
: 2 21-0  336-0 224.5 2 21-0 294-0  306.6
3.4 1 16-0 352-0 235.2 1 16-0 288-0 300.4
: 2 21-0 357-0 238.5 2 21-0  315-0 328.5
5.0 1 17-9  390-6 260.9 1 17-9 319-6 333.2 °
: 2 21-0  399-0 266.5 2 21-0 336-0  350.5
6.6 1 19-3 423-6 282.9 1 19-3 346-6 361.4
: 2 21-0 _441-0 294.6 2 21-0  357-0  372.4
8.2 1 20-9 456-6  304.9 1 20-9 373-6 389.6
i 2 21-0 462-0 308.6 2 21-0 378-0 394.3
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MO-6-9
MINIMUM TOTAL ANTI-SEEP COLLAR PROJECTION 1/2/ .. FEET

HOODED OR CANOPY | DROP INLET PIPE
TOTAL PIPE LENGTH2/ INL SPILLWAY |  SPILLWAY

Projection | Projection

50 1.5 2.3
60 - s o . 3.0
70 2.5 3.8
80 1 BV ' 4.5
90 3.5 5.2
100 - anof 4.0 _ : 6.0
110 4.5 6.8
wEE 120 5.0 7.5
130 5.5 8.3
140 o 6.0 : 9.0
150 6.5 9.8

1 A plies to pipe principal spillways designed under the Pond Standard (378) or the Grade
Stabilization Structure Standard (410). :

2/ Less anti-seep collars are needed if any drainag[ej improvements that enclose pipe (i.e.
foundation or embankment drains) are included. Use length of pipe upstream from drain
location.

3/ For minimum anti-seep collar projection determination the pipe length for dry dams may be
2 times the length from pipe inlet to centerline of dam.

Projection

per coﬂaiZZi//’

0
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MO-6-10

Minimum projection may be computed with the following formula:
P=C(L-20
2

where P = total anti-seep collar projection
L = total pipe length 1/
C = 0.10 for canopy or hooded inlet
or C = 0.15 for drop inlet

1/ For dry dams use "L" equal to 2 times the length from pipe inlet to centerline of dam.

Anti-seep collars should not project from the conduit more than 3 feet or less than 1 foot.
Minimum anti-seep collar dimension = (2 x projection per collar) + D
where D = conduit outside dimension in feet

Maximum collar spacing is 14 times projection per collar but not to exceed 25 feet.

EXAMPLE; Overall height of dam is 25 feet and combined
- sideslopes of 6:1 with a 18 inch diameter conduit
~ with canopy inlet, pipe length -- 110 feet.

Read minimum total projection from table: 4.5 feet

Assume use of 2 collars. Normaily a dam up to 35 feet in height would need 1, 2,
or 3 collars.

Minimum Projection per collar = Minimum Total Projection _ 4.5 _ 3 75
Number of collars

2.25 ft (between 1 ft and 3 ft) okay

Minimum anti-seep collar dimension = (2 x 2.25) + 1.5 = 6.0 feet

Maximum collar spacing = 14x2.25ft = 31.5 feet
Collar spacing used = 25 feet

EFH Notice MO-23 November 1995
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SCREW ANCHORS

In lieu of larger, heavier base plates, screw anchors may be used on Box Inlets, Pipe Outlets,
and other installations to resist buoyancy forces. For computations of existing buoyancy forces,
see page MO-3-11b. The existing safety factor may be increased to 1.5 or higher by addition of
more weight or screw anchors.

They may also be used where fences crossing depressions are subject to uplift forces or in lieu
of dead man type anchors where they are specified.

The following data applies to screw anchors that may be installed by hand or machine. On
some soils they may be difficult to install by hand. Hand installed anchors will be primarily the
4-inch size. The anchors are installed so a foot or less is protruding above ground surface. For
very soft soils, an extension may be added to rod so that screw anchor can be installed to a
greater depth to reach firm soil.

TYPICAL DATA
Typical Anchor Holding Strengths
Anchor Rod Dia. Working - (Ibs.) vs. Soil Class
Size Dia. & Torque Class Class Class
Length Ft-Ibs 5 6 7

4” %" x 54" 400 4500 3000 1500
6" %" x 66" 400 6500 5000 2500
8” 1”x 66” 71000 11000 9000 6000
10”7 14" x 66” 2300 13000 10000 7000
10" 1%” x 96” 2300 13000 10000 7000
14” 1%” x 967 2300 16000 15000 12000

Note:

(1) If hand installed, holding strength may be reduced by as much as 10% to 20%.
Strength ratings apply to properly installed anchors only.

(2) If unsure of soil class, use soil class 7 unless the soil is very soft; then see soil type 8.

(3) As close as practical, the anchor should be installed at an angle that lines up with the
direction of resisting force needed. Anchors subject to pull at an angle may be
installed vertically if 18” deep by 10” diameter concrete collars or 12” deep by 11” wide
by 0.170-inch thick metal plates are used to prevent anchor rod deflection.

EFH Notice MO-29 June 2002
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Reference data indicates that steel wire, cables, or chains will withstand
the following minimum tensile force:

Chain, Cable, or Wire Tensile
Size Strength

12 gage (0.1046 inch) 250 Ibs

9 gage (0.1495 inch) 510 Ibs

1/8 inch 360 Ibs

3/16 inch 800 Ibs
1/4 inch 1,300 Ibs
5/16 inch 1,900 Ibs
3/8 inch 2,700 Ibs
1/2 inch 4,500 Ibs

This table is a conservative guide based on low grade steel. If available,
the manufacturer’s rated tensile strength may be used. Quite often the
rated tensile strength is higher because higher grade steel is used.

Mobile homes often use 1% inch wide by 0.035 inch thick, high strength

steel straps rated at approximately 4,725 pounds minimum tensile
strength to attach anchor to mobile homes.

EFH Notice MO-29 June 2002
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