PRECAST
CONCRETE PIPE
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WHY PROVIDE
GUIDELINES?

e Past problems.
e Was tedious to keep track of variables.
 Was easy to make mistakes.

 Wanted a design tool to reduce
problems.
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TOPICS

e Minimum Structure Size.

« Maximum Angle into Rectangular
Structures.

 Minimum Angle between Pipes entering
Round Structures.

 Minimum Pipe Depth.
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MINIMUM
STRUCTURE SIZE

* The precast opening is typically 6 inches
larger than the pipe’s outside diameter.

. 5

Opening
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MINIMUM
STRUCTURE SIZE

Minimum Dimensions
Table 4-2 For Structures
Of Pipe Rects.mgular Round
Storm Drain Handbook IR | piere: |iamir
August 2000 30 in. 36" 4 ft
36 in. gt 5
42 in. 5 ft 6 f
43 in. 6 ft 6 f
54 in. 6 ft o
60 in. 7 1t a ft
Values based on 58 in. 7 ft g ft
0O - for C te Pi 72in. 8 ft a ft
penings 1or concrete rFipe = e Y
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Maximum Angle (Skew) into a
Rectangular Structure
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MAXIMUM ANGLE (SKEW)
INTO A RECTANGULAR STRUCTURE

ing

12”
Precast Open

Precast Opening

611
Structure
Wall
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MAXIMUM ANGLE (SKEW)
INTO A RECTANGULAR STRUCTURE

Tolerance

CosO - Pipe OD

_ Pipe OD
Cosé6

R

_ y
Wall Thck.

y =WallThck. x Tan 6

Tan 6

Tolerance = Precast Opening — R -y
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MAXIMUM ANGLE (SKEW)
INTO A RECTANGULAR STRUCTURE

Example:
Given: 24" Concrete Pipe at 17 degree skew
Structure Wall Thickness = 8”

A 24" concrete pipe has a 30” outside
diameter and a 36” precast opening.

Tolerance = Precast Opening—R -y
= 36" - (30"/Cos 17°) — 8" x Tan 17°
=2.27
i i1 1 1mini 11 1 I mon i1 1 06moana | (ST B B Rl W I mmiLr o
recdSs -
e utions



MAXIMUM ANGLE (SKEW)
INTO A RECTANGULAR STRUCTURE

Fipe Size
.18" Eq_ll 3':'" EEII 42" qEII 54" El:l"

Table 432

hlaz Shew 19" 17" 16" 16" 15" 14" 14" 13"

Table 4-3 of
Storm Drain Handbook — August 2000

Use Round Structure or Rearrange Pipes
If these Angles are Exceeded.

Values are based on 2 inches of construction tolerance,
structures with 8-inch walls and concrete pipe dimensions.
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Minimum Angle Between Pipes
Entering Round Structures
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MINIMUM ANGLE BETWEEN PIPES
ENTERING ROUND STRUCTURE

Structure

z

K Plan View
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MINIMUM ANGLE BETWEEN PIPES
ENTERING ROUND STRUCTURE
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HALF ANGLE DIAGRAM

UL : Separation Angle
Pipe #2 Precast Opening g o\ Veles 2 Insiee
Pipe #1 Half angle

_:'._,_.,-F _.-'_,I

Plan View
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MINIMUM ANGLE BETWEEN PIPES
ENTERING ROUND STRUCTURE

RECOMMENDED MINIMUM ANGLE (in Degre

IN ROUND (Alt.
Table 4-6 PIPE AD.
SIZE | 18" 24" 30" 36"
of
. 31 1o 34 1o 37 ro 40 ro
Storm Draln 39 |8 43 & 47 8 51 37
Handbook 18 | 52 s | 588 & | 63 & 70 &
64 |5 & 78 5 87 &
82 |& 43' 105 #
37 o 40 ro 43  ro
46 & 50 & 54 g
24" 63 & 69 & 75 &
78 & 85 & 94 &
Read Notes! 102 ¢ | 114 «
Partial View
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MINIMUM DEPTH

 Minimum Cover Requirements of Index
205.

e Strive to maintain a 6-inch precast
section above the pipe opening while
avoiding Grates, Inlet Tops and Top
Slabs.
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MINIMUM DEPTH

-\."‘-P‘._F

i fheo., Gufrer
il —H ‘//——\ - ra
I 1
| dnlet= 1
- Precast Section = &
;”’“‘“«\ = ~—— Amnufus = 3
g;msf ﬂpenfng_)L
CURB INLET TYPES I THRU 6.
(Type | Shown)
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MINIMUM DEPTH

1
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-— Jop Siab = &
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Precast Opening S

=— Precgst Section = &
- Annufus = 37

CURB INLET TYPES
(Typs | Showry
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MINIMUM DEPTH

Precast
Section = 688 ——

Amulus = 3" —*

-— Grate Seat = Varies

=—  Precgst Section = &
- Anwius = 3"

| Precast Opening

T

DBf, W/Q SLOTS, STD BOTTOM
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MINIMUM DEPTH

Under Slot | Cther Side
No Siot
/,Grare Sadt
* I ¥ Pracast
Slot - . Section = 6
Precast Section = 6" — Anaulug = 3
Amuius = 3 ——— [ I 1 g
— 1 I I !
#* 1

I
|
J : : Fremsr/lql
—— -~ —0pening

¥ Sfd. Non Trasr 5ot
T raversable Slot
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MINIMUM DEPTH
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MINIMUM DEPTH
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MINIMUM DEPTH

pre

CdS

|File= inletclr.123 PIPEREFERENCE LOCATIONM

| RISER W SLOT RISER WiD SLOT

|¥ARIABLE DISTAMCE LNDER GRATE LUMDER SLOT JBOTTOM JBOTTOM
inches 1 A 2H 2 2F 25 [ 3H 0 3T ST 4B | 4T ARMT| &A | 5H & AF

A GRate seat depth Type A 4 4 4

AGRate seatdepth Type B, G, J &WV(G, J, &V reduc a 5 5

AGRate seatdepth C, 0, E, & H 2 2 2

AGRate seat depth F, 3-5M1 6 rounded dovwn to 3 3 3 3

AGRate depth Type 5 5.4 5.4

ATraverzable slot depth 7 7 ¥

| Standard non traversable slot depth 12 12 12

|Type B Slot 14 14 14

AType 1 thru & Inlet depth 19

[ BarrierWall Inlet (Index 218) Depth 24

AMinimurmn precast RISER section (Mo Slots) 10 10 (10 ] 10 ] 10

AMinium precast RISER section Below Slots 12 12 | 12 ] 12

AType G Haunch 23

ATop slab thickness g g g g g g g g

AMinimurm precast Concrete Section above pipe o & & & & & & & & & & & & & & & & &

|Pipe opening 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

: Total Distance from Grate to Top of Pipe {INCHES] 4 13 (14 11 12 [ 1a | 23 |16 | 21 [ 43 | 36 | 41 | 31 [ 32 | 29 | 30

: Total Distance from Grate*to Top of Pipe{(FEET) | 0.8 | 11 [1.2 |09 | 1 12118 (131836 3 [34 26|27 [24]24
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MINIMUM DEPTH

Table 4-4 of Storm Drain Handbook (partial view)

IMLET | SLOT | PIPE LOCATION | RECOMMENDED MIM. DISTANMCE (Ft.) FROM GREATE (INLET) ELEVATION TDO FIPE FLOWY LINE

TVFPE TYPE Wiall | 15" Pipe 18" Pipe 24" Pipe 30" Pipe 36" Pipe 42" Pipe 48" Pipe 4" Pipe B0" Pipe
Twpe A Short |2-0" 22 1 28 M 418 | a4 [\ 549 8 6.5 (8 .0 m\ 7.8 (5 3.1 [\

Long 3-1" 28 28 @ 48 m a4 | 8.8 s\ 6.9 [[H .0 m 7.5 (8 = B 1]
Type MHorne Short  2-0" 22 28 4.7 |\ a2 [\ 8.8 i\ 6.3 [\ 6.8\ T4 (5 789 1\
(Mote 3 Long 3-1" 24 26 2 47 1\ 8.2 0\ 8.8 i\ 6.3 [\ B2\ 4 (5 a0\

Travers = Short Mo Slot 22 28 23 ¥ a8 6.3 (4 BA 4 T4 a.0 4 28 4
Short  LUnder Slot 28 a0 @ 83 ¥ a8 4 B.3 (4 B9 4 T4 4 a0 4 a8 4
Long 28 26 2 83 ¥ a8 4 6.3 (4 B9 4 T4 W a.0 4 28 4

FHon-Travrs Short Mo Slot 221 25 11 a7 ¥ B2 4 6.8 (4 T3 ¥ a4 ad 4 = I Y]
12" 5td | Short | Under Slat 32 3 38 @ a7 M 6.2 4 6.8 4 T3 ™4 a8 M 3.4 4 3.9 4
Long 24 = 26 2 a7 4 B.2 4 6.8 4] T3 4 a8 3.4 4 3.9 4

*** Read Notes ***

Inlet Types B & G were not included due to
planned design changes.
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FUTURE CHANGES TO THE ROADWAY
& TRAFFIC DESIGN STANDARDS

e Index 220: Inlet Type S; Recommended Max pipe
In long wall should be 30", not 36”

e Index 221: Inlet Type V; Recommended Max pipe
In long wall should be 30", not 36”

e Index 230: Inlet Type A; Recommended Max pipe
in long wall should be 18", not 24”
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FUTURE CHANGES TO THE ROADWAY
& TRAFFIC DESIGN STANDARDS

e Index 232: Inlet Type C; Recommended Max pipe
in long wall should be 18", not 24”

e Index 232: Inlet Type E; Recommended Max pipe
in long wall should be 36", not 42”

e Index 234: Inlet Type J; Recommended Max pipe
In long wall should be 30", not 36”
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