Figure 4.1 — Alternative Flow Dispersal Trench

NOTES:

1. This trench shall be constructed
to prevent point discharge
and /or erosion.

2. Trenches may be placed no
closer than 50 feet to one

galvanized bolts

2" x 12" another (100 feet along flowline).

pressure 3. Trench and grade board must be

treated grade level. Align to follow contours of
board site.

4" x 4" support
post

4. Support post spacing as
required by soil conditions to
ensure grade board remains

SRR

2" x 2" notches

1erec 1 clean (< 5% fines) Ny
\ %8 8" - 1%" washed rock

L0 s
filter fabric J

*15% max for flow control/water quality }<7 18" O.C.

treatment in rural areas .,
-2
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NTS 2" grade

board notches




Figure 4.2 — Pipe Compaction Design and Backfill

limits of pipe

O.D. O.D. limits of pipe
3' max. 3' max. compaction
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gravel backfil Y —gravel backfill for
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A. Metal and Concrete Pipe

_Span - span

foundation

bedding
material
for flexible
pipe (see

| Wg(seenote4) |
[ limit of pipe zone |

note 6)

level

\

* A =4"min., 27" |.D. and under
6" min., over 27" I.D.

Bedding for Flexible Pipe

£ ~ ;piz)j 3" max Flexible Pipe NOTES:
10" 1. Provide uniform support under barrels.
3 2. Hand tamp under haunches.
° % 3. Compact bedding material to 95% max. density; directly
2 0.15 rise min. over pipe, hand tamp only.
o ) - v LA ¥ 4. See "Excavation and Preparation of Trench" in sanitary
limits of pipe /X SE375 57 0 10.65 rise min. sewers section of the standard WSDOT/APWA
compaction \ specifications for trench width "W" and trenching
gravel backfil "\gravel backfill for -(IJ—[:]IIOI’]?‘ The pipe zone chlil :e rt]hﬁ l;a)ctliall Itr;nchlvi;ndth.
i i . e e minimum concrete width shall be 1 5 1.D. + 18".
for pipe bedding foundations when specified 5. Trench backfill shall conform to "Backfilling Sewer
H _ i Trenches" in the sanitary sewers section of the
B. Pi pe Installation WSDOT/APWA standard specifications, except that
rocks or lumps larger than 1" per foot of pipe diameter
shall not be used in the backfill material.
Rigid Pipe NOTES: 6. See "Bedding Material for Flexible Pipe" in aggregates
1. Pipe compaction limits shown on this plan are for pipe section of the WSDOT/APWA standard specifications
construction in an embankment. For pipe construction for the material specifications.
in a trench, the horizontal limits of the pipe compaction
zone shall be the walls of the trench.
2 ﬁ”stsatﬁeeé?g igcllérrzlgrl:g; s\llﬁﬁ 32(Siig:]pz.arches shall be ) Backfill material placed _in 0.5 Ioost_a layers and
3. Concrete pipe with elliptical reinforcement shall be compacted to 95% maximum density.
installed in accordance with design A. ] Method B or C compaction (WSDOT/APWA)
4. Concrete pipe, plain or with circular reinforcement, shall standard specifications.)
be installed with design A.
5. O.D. is equal to the outside diameter of a pipe or the

*

outside span of pipe-arch. The dimensions shown as
0O.D. with 3' maximum shall be O.D. until O.D. equals
3'; at which point 3' shall be used.

1'-0" for diameters 12" through 42" and spans through
50". 2'-0" for diameters greater than 42" and spans
greater than 50".

Min. dist.
Pipe Size between
barrels
circular pipe 12" to 24" 12"
conc., LCPE, CMP 30" to 96" diam. / 2
(diameter) 102" to 180" 48"
pipe - arch 18" to 36" 12"
metal only 43" to 142" span /3
(span) 148" to 199" 48"




Figure 4.3 — Pipe Anchor Detail

concrete block
anchor

ipe beddin
SV
strap-footing
anchor
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R * steel rod (strap)
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keyed into concrete footin
undisturbed soil SECTION A-A keyed into °
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min.
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NTS

Note: For SWPE, pipe must be free to
slide inside a 4' long section of pipe
one size diameter larger.




Figure 4.4 — Corrugated Metal Pipe Coupling and/or General Pipe Anchor Assembly
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material to be
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after fabrication
per ASTM A 123

g
U
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47
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- NOTE:
. 1. The smooth coupling band shall be used in
Plate Detalil pind

coupling band

= . collar (2" pipe)
hJ

T
Id J m e
we r U —~—— plate (see detail)
[~
= U L material to be ASTM
11 x 6' pipe stakes A 3§ ga]vamzed after
each side of culvert fabrication per ASTM

/ A 153
flatten to point

Anchor Assembly
Corrugated Metal Pipe

combination with concrete pipe.

2. Concrete pipe without ball and spigot shall
not be installed on grades in excess of 20%.

3. The first anchor shall be installed on the first
section of the lower end of the pipe and
remaining anchors evenly spaced throughout
the installation.

4. If the pipe being installed has a manhole or
catch basin on the lower end of the pipe, the
first pipe anchor may be eliminated.

5. When CMP is used, the anchors may be
attached to the coupling bands used to join
the pipe as long as the specified spacing is
not exceeded.

6. All pipe anchors shall be securely installed
before backfilling around the pipe.




Figure 4.5 — Pipe Culvert Discharge Protection

Q channel Required Dimensions
| S i
0 > 8 for rock lining
4 (- A i s asie TN L
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under rock see table 41
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Figure 4.6 — Debris Barrier (Off Road Right-of-Way)

NOTE:

1. This debris barrier is for use outside roadways on pipes
36" dia. and smaller. See Figure 4.2.1.E for debris barriers on
pipes projecting from driveway or roadway sideslopes.

2. All steel parts must be galvanized and asphalt coated (treatment 1
or better).

3. LCPE pipe requires bolts to secure debris barrier to pipe.

7 T <
[ ;

PLAN ISOMETRIC
NTS NTS

3/4" diameter smooth bars

\
/

[N
[/

i1l cmPorLcPE
: pipe

\ pipe coupling spot weld bars to at —» - 6" max. (typ.)

least 2 corregations
of metal pipe (typical)
bolt to LCPE pipe

SIDE VIEW END VIEW
NTS NTS




Figure 4.7 — Debris Barrier (In Road Right-of-Way)

NOTES:
1. CMP or LCPE pipe end-section shown; for concrete pipe beveled
end section, see KCRS drawing No. 2-001.
2. All steel parts must be galvanized and asphalt coated (treatment 1 or better).

%’ i may be removed

AN [

3/4" dia. smooth bars
w/ends welded to
bar-frame

1' min.
—» |« 6" 0.C. max.
bar spacing
— _
3 3/4" diameter /
i bar frame
i
- beveled pipe end section ——»|
3" - 5" for 18" dia.
) ) 5" - 8" for 24" dia.
pipe coupling 2" x 5" anchor strips welded to 7" - 9" for 30" dia. & greater

3/4" dia. bar-frame 4 places spaced
uniformly. Fasten w/ 1/2" galv. or
non-corrosive bolts & nuts.




Figure 4.8 — Flow Dispersal Trench
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“ / /4\/\///\\\//2\« feet along flowline).
filter fabric e 3. Trench and grade board must be
level. Align to follow contours of
*15% max for flow N site.
control/water quality w 4. Support post spacing as required by
NTS soil conditions to ensure grade

treatment in rural areas. ;
board remains level.




Figure 4.9 — Gabion Mattress Dissipater Detail
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Figure 4.10 — Tee Type Energy Dissipater

FUSED OR FLANGED
CONNECTION SPECIFIED
IN PROFILE/PLAN

HDPE MOULDED OR FABRICATED
TEE SAME DIAMETER AND
DIMENSION RATIO AS PIPE.

2.0 X TEE DIAM.

SPACING = 1.5 X
HOLE DIAMETER

NO HOLES
OPPOSITE PIPE
DRILL HOLES IN FRONT HALF OF TEE ONLY
HOLE DIAMETER (INCHES) = TEE DIAMETER
(INCHES) DIVIDED BY 6
(EX.: 6 INCH TEE = 1 INCH HOLES

18 INCH TEE = 3 INCH HOLES)




Figure 4.11 — Inlet / Outlet Control Conditions
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Figure 4.12 — Ditches Common Sections

Properties of Ditches
Dimensions Hydraulics

NO.

Side Slopes B H w A WP R R(/3)
D-1 - - 6.5" 5'-0" 1.84 5.16 0.356 0.502
D-1C - - 6” 25'-0" 6.25 25.50 0.245 0.392
D-2A 1.5:1 2’-0” 1’-0” 5'-0" 3.50 5.61 0.624 0.731
B 2:1 2’-0” 1’-0” 6'-0" 4.00 6.47 0.618 0.726
C 3:1 2’-0” 1’-0" 8'-0" 5.00 8.32 0.601 0.712
D-3A 1.5:1 3'-0” 1’-6” 7'-6" 7.88 8.41 0.937 0.957
B 2:1 3’-0” 1’-6" 9'-0" 9.00 9.71 0.927 0.951
C 3:1 3’-0” 1’-6" 12'-0" 11.25 12.49 0.901 0.933
D-4A 1.5:1 3’-0” 2’-0” 9'-0" 12.00 10.21 1.175 1.114
B 2:1 3’-0” 2’-0” 11'-0" 14.00 11.94 1.172 1.112
C 3:1 3’-0” 2’-0” 15'-0" 18.00 15.65 1.150 1.098
D-5A 1.5:1 4’-0” 3’-0” 13'-0" 25.50 13.82 1.846 1.505
B 2:1 4’-0” 3’-0” 16'-0" 30.00 16.42 1.827 1.495
C 3:1 4’-0” 3’-0” 22'-0" 39.00 21.97 1.775 1.466
D-6A 2:1 - 1’-0” 4'-Q" 2.00 4.47 0.447 0.585
B 3:1 - 1’-0” 6'-0" 3.00 6.32 0.474 0.608
D-7A 2:1 - 2’-0” 8'-0" 8.00 8.94 0.894 0.928
B 3:1 - 2’-0” 12'-0" 12.00 12.65 0.949 0.965
D-8A 2:1 - 3’-0” 12'-0" 18.00 13.42 1.342 1.216
B 3:1 - 3’-0” 18'-0" 27.00 18.97 1.423 1.265
D-9 7:1 - 1’-0” 14'-0" 7.00 14.14 0.495 0.626
D-10 7:1 - 2’-0” 28'-0" 28.00 28.28 0.990 0.993
D-11 7:1 - 3’-0” 42'-0" 63.00 42.43 1.485 1.302

w H

I —- >
2%
=
B\ ——

o2

5O

D-1c Curbed crowned street

D-2, D-3, D-4, D-5 Trapezoidal Isosceles triangular D-6 through D-11




Figure 4.13 — Drainage Ditches — Common Sections

MOTE: A1 Chart based on Manning formula Q=1 49/n*A*R213*51 72
with n=0.030, except D-1C which is bazed on n=0.015. For ather values
of n, multiply dizcharge by 003000
1 Eljindicates a welocity of 1 ft. per zec.
Example: Given- Slope=3.3" per 1000°, discharge=6.3 ¢ f.z., n=0.025.
D-1 Reqguired- Size of ditch and velocity. Solution- To use chart, multiply
dizcharge, 6.3 by (035025) = 7 .56 c.f.z. Point satizfying given conditions
D-6A —D\El\ lies between lines for D-24 and D-28. Select larger of the two ditches, in
1

i \ thiz case D-28. Velocity approx. 2.1 ft. per sec.

B:aﬁ I:!=l].l]15 H'EL

3|

0-10

D-8B
D-5A
D-5B

DISCHARGE IH CUBIC FEET PER. SECOHD
=
8

D-5C
100
D-11

0.001 0.01 0.1
SLOPE IH FEET PER. FOOT




Figure 4.14 — Geometric Elements of Common Sections
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Figure 4.15 — Flow Splitter, Option A

&‘ To bypass conveyance

Type 2 M.H system or detention pond

No base channel
required

A
Reintorced battle wall grouted
to M.H. structure (both ends)

A
t

inflow To water quality facility

PLAN VIEW
NTS

.- | _4'min
— ,_«/ or provide separate
Handhald and steps or —} = c / | access 1o either side
ladder access (provide [\ E { of baffle wall
ladders to both sides of g
wall it weir >36" high) —

Water quality design __|-
water surface elevation

Inflow [:{>C

= > To water quality facility

6" min

4" min. thickness —/ — Bypass pipe
reinforced concrete

bafile wall or other SECT|ON A-A

suitable matenal NTS

Note: The water quality discharge pipe may require
an orifice plate 1o be installed on the outlet to control
the height of the design water surface (weir height)
The design water surface should be set to provide

a minimum headwater/diameter ratio of 2.0 on the
outlet pipe




Figure 4.16 — Flow Splitter, Option B

Manhole Cover To bypass conveyance
system or detention pond

A
t Inflow ¥

Type - 2 M.H. X

Dia. of standpipe*
(2 x dia. of outlet pipe

. G recommended as
no base channed req'd starting point)
A
PLAN VIEW -
NTS To water quality facility

%/ E—
-

Top of pipe at WQ design Top of riser at design water surface elevation
water surface elevation and

head losses in outlet pipe

] I Solid top or extended to overflow water
surface elevation

Half "tee" section with cleanout

Inflow —> E (or removable bend-down elbow)
. ~ To water quality
j facility
Ladder (typ.) —
Orifice sized to pass
water quality design flow
SECTION A-A
NTS

*NOTE: Diameter (d) of standpipe should be large
enough to minimize head above water quality design
water surface and to keep water quality design flows
from increasing more than 10% during 100-year flows.




Figure 4.17 — Flow Spreader Option A: Anchored Plate

Example of anchored plate
used with a sand filter*

(may also be used with other
water quality facilities).

inlet pipe

v-notched or level {} )

plate spreader Extend into slope to protect
from the 100 year flow or
the highest flow entering
water quality facility.

anchor posts —
spaced 6' O.C. edge of sand
or at each end

if width < 6' ~—riprap as specified in WQ
" {} o facility designs
*sand filter may use other I—VA \—pond e aGpes
spreading options
PLAN VIEW
NTS
rock rip rap sand layer

existing grade

(T
P

J =
e A

level spreader plate bolted to anchor post

) . 2' (min.) embedded into existing ground
Alternative Design

Catch basin recommended for SECTION A-A

higher flow situations (generally NTS

for inflow velocities of 5 fps or

greater for 100 year storm).




Figure 4.18 — Flow Spreader Option B: Concrete Sump Box

Example of a concrete sump flow
spreader used with a biofiltration swale
(may be used with other WQ facilities).

Side with wing walls

Concrete sump see note
Swale bottom —\
Outfall riprap pad g S \
Inlet ipe N A
= =
Wing wall
B
PLAN VIEW
NTS
7\ :
/<\§;§f/<\> Inlet pipe Wing wall outline

2" min. clearance

Concrete sump
(4" wall thickness)

Note: Extend sides into slope. Height of

side wall and wing walls must be sufficient SECTION A-A
to handle the 100-year flow or the highest NTS

flow entering the facility.

2" (min.)

SECTION B-B

NTS




Figure 4.19 — Flow Spreader Option C: Notched Curb Spreader

48"/section (typ.)
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Figure 4.20 — Flow Spreader Option D: Through-Curb Port

Reinforced ' 0.C.
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