DATE : May 2020

PROJECT : Sewer Separation

A ’ Fountain-Sycamore Storm
N GATEWAY

On Call. On Time. On Target.

BY: CRJ

RIPRAP APRON OUTLET PROTECTION (STANDARD CONSTRUCTION DETAIL #9-2)
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NO. DIA. COND. FOR SLOPE Q \') RIPRAP I.Rt Al Aiw Atw
Do (CFS) (FPS) SIZE (in) (ft) (ft) (ft)
(in) (Max or PIPE (FT/FT)
Min)
EW 1 18 Min 0.013 0.013 6.60 5.53 R-4 18 8 4.50 12.50

*The anticipated velocity (V) should not exceed the maximum permissible shown in Table 6.6 for the
proposed riprap protection. Adjust for less than full pipe flow. Use Manning's equation to calculate
velocity for pipe slopes > 0.05 ft/ft.




Link Summary

SN Element  Element From To (Outlet) Length ~ Inlet  Outlet Average Diameteror Manning's Design Flow  Peak Flow/ Peak Flow Peak Flow Total Time Reported

D Type  (Inlet) Node Invert ~ Invert Slope  Height Roughness Capacity Design Flow Depth  Depth/ Surcharged Condition

Node Elevation Elevation Ratio Total Depth
Ratio
M @) () () (in (cfs) (cfs) (fisec) () (min)

1Link-01 Pipe  EXMH818-12 EXMHB818-1599 40954 83265 787.85 109400 10000  0.0150 6.61 6.28 105 1234 0.80 0.96 0.00 > CAPACITY
2 Link-02  Pipe  Jun-09 Jun-07 1600 83419 83410 05600 10000 00150 135 142 0.95 262 083 1.00 7.00 SURCHARGED
3 Link-03 Pipe  Jun-08 Jun-07 1425 83516 83417 69500 10000 00150 103 501 0.21 548 083 1.00 6.00 SURCHARGED
4Link-04  Pipe  Jun07 MH818-11 25000 83397 83290 04300 10000 00150 173 124 140 318 0.83 1.00 7.00 SURCHARGED
5Link-05 Pipe  InletB18-16 MH818-11 1200 83525 83300 187500 12000  0.0150 0.63 1337 0.05 520 0.96 0.96 0.00 Calculated
6 Link-06 Pipe  Inlet818-15 MH818-11 1400 83557 83290 190700 12000 00120 2.88 16.86 017 849 092 092 0.00 Calculated
7Link-07 Pipe  MH818-11 EXMH818-12 2325 83288 83275 05600 10000 00150 4.71 142 33 8.68 0.82 0.98 0.00 > CAPACITY
8Link-08 Pipe  Inlet818-14 EXMH818-12  11.00 836.01 83280 29.1800 12000  0.0120 0.05 2085 0.00 345 0.33 0.33 0.00 Calculated
9 Link-09 Pipe  Inlet818-13 EXMH818-12 1675 83563 83355 124200 12000  0.0120 2.06 13.60 015 1007 031 031 0.00 Calculated
10 Pipe - (3) Pipe  EXMH818-1599 STM MH 1 69.00 78785 787.15 10100  18.000  0.0120 6.60 1146 0.58 470 11 0.74 0.00 Calculated
11 Pipe-(4) Pipe  STMMH 1 400 78715 78710 12500 18000  0.0120 . 1212 0.52 . 0.96 0.64 0.00 Calculated
12 Link-14  Channel Inlet818-13  Out-01 460.00 835.63 787.00 10.5700 3000 00160 0.86 80.58 001 215 0.02 0.08 0.00
13 Link-16 ~ Channel Inlet818-14 InletB18-16 2446 83831 837.90 16800 3000  0.0160 0.07 3121 0.00 0.29 001 0.05 0.00
14 Link-17  Channel Inlet818-15 InletB18-13 2087 83842 83841 0.0500 3000 00160 239 10.78 0.22 152 0.07 0.27 0.00
15 Link-18  Channel Inlet18-16 ~ Out-03 459.87 835.25 787.00 10.4900 3000 00160 174  169.66 001 237 0.02 0.07 0.00
16 Link-19  Channel Jun-08 Jun-09 2458 83741 837.34 0.2800 3000 00160 817 9.67 0.84 21 0.15 0.63 0.00
17 Link-20 ~ Channel Jun-09 Out-04 7018 83419 830.00 59700 6000 00300 841 14810 0.06 323 0.09 0.18 0.00
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FIGURE 9.3
Riprap Apron Design, Minimum Tailwater Condition
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Riprap Gradation, Filter Blanket Requirements, Maximum Velocities

TABLE 6.6

Percent Passing (Square Openings)
Class, Size
NO.
Rock Size R-8 R-7 R-6 R-5 R-4 R-3
(Inches)
42 100
30 100
24 15-50 100
18 15-50 100
15 0-15
12 0-15 15-50 100
9 15-50
6 0-15 15-50 100
4 0-15
3 0-15 15-50
2 0-15
Nominal
Placement 63 45 36 27 18 9
‘Thickness
~ (inches)
Filter AASHTO #1 | AASHTO #1 | AASHTO #1 | AASHTO #3 | AASHTO #3 | AASHTO #57
Stone!
Vimax
_ (ft/sec) 17.0 14.5 13.0 115 9.0 6.5

Adapted from PennDOT Pub. 408, Section 703.2(c), Table C

1 Thisis a general standard. Soil conditions at each site should be analyzed to determine actual filter
size. A suitable woven or non-woven geotextile underlayment, used according to the
manufacturer's recommendations, may be substituted for the filter stone for gradients < 10%.

TABLE 6.7
Comparison of Various Gradations of Coarse Aggregates

Total Percent Passing
QGI\S/IEEOR 6 Y2 4" 3" 2% 2" 1%" 1" 3/4" 1/2" 3/8" #4 #8 #16 | #30 | #100
1 100 | 90-100 | 25-60 0-15 0-5
3 100 |90-100|35-70| 0-15 0-5
5 100 |90-100| 20-55 | 0-10 | 0-5
57 100 |90-100 25-60 0-10 | 0-5
67 100 |90-100 20-55 | 0-10 | 0-5
7 100 [90-100| 40-70 | 0-15 | 0-5
8 100 |85-100  10-30| 0-10 | 0-5
10 100 |75-100 10-30

PennDOT Publication 408, Section 703.2(c), Table C

Tables 6.6 and 6.7 should be placed on the plan drawings of all sites where riprap channel linings are

proposed.
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