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TABLE 3-MINIMUM STRUCTURE TABLE 3 NOTES:
SQUARE & RECTANGULAR STRUCTURES SIZES FOR SINGLE PIPE CONNECTION 1. For Round Structures sizes with variable angles between
(ALTERNATE B) - TABLE 2 pipes and variable pipe sizes, refer to the FDOT Storm
PER SIDE Drain Handbook.
Wall Lenath Max. Wall Thickness (t3) _RECTANGU_LAR . ROUND 2. For 3'-6" Precast Square Structure Bottoms, 30" Pipes
Type ft 9 Depth PIPE Side Dimension (L) : Dlar_neter (©) with similar invert elevations are not permitted in
(ft) (ft) CIP Precast SIZE Single Pipe Note Single Pipe| 2 to 4 adjacent walls. Use 4'-0" Side Dimensions when 30" pipe
(in.) (in.) Per Side | Number or Pipes openings are required on adjacent walls and the
. 6=180° 6=90° difference in flow lines is less than 3'-0".
= < 36" 40 6 Riser 6 18" 3'-6" 3-6" 4'-0"
8 Bottom 24" 3'-6" 3'-6" 5'-0" 3. For 4'-0" Precast Square Structure Bottoms, 36" Pipes
J 4'-0" 40 8 6 30" 3-6"/4'-0" 2 4'-0" 6'-0" with similar invert elevations are not permitted in
— 36" 4-0"/5-0" 3 5-0" 7-0" adjacent walls. Use 5'-0" Side Dimensions when 36" pipe
J 5'-0 22 - 6 47" 50" 6-0" 70" openings are required on adjacent walls and the
J 6'-0" 15 _ 6 8" 50" 60" 80" difference in flow lines is less than 3'-0"
J 5'-0" to 9'-0" 40 8 8 54" 6'-0" 7'-0" 10'-0"
60" 7'-0" 7'-0" 10'-0"
10'-0" 26
J 8 8 66" 7'-0"/8'-0" 4 8'-0" 12'-0"
J 10'-0" to 12'-0" 40 10 9 72" 8-0" 8-0" 12'-0"
J 16'-0" 35 - o) 78" 9'-0" 10'-0" 12'-0"
3 16'-0" 40 10 10 84" 9'-0" 12'-0" N/A
J 20'-0" 25 - 9
J 20'-0" 30 10 10
TABLE 2 NOTES:
See Table 8 for Reinforcing Schedule.
G l=
o3
Sl=
: g /Structure Wall Provide Extra Reinforcing
G Each Side. Of Opening (See
% Note Section B-B)
o s
S
Horizontal Wall o 2 Skew Angle
Reinforcing (Vertical Sl © TABLE 5 - MAXIMUM PIPE SKEW FOR
Wall Reinforcing Not g+ PRECAST ROUND OPENINGS
Shown For Clarity) ©ln
=15 WALL PIPE SIZE
T o THICKNESS | 18" |24" | 30" | 36" (42" |48" | 54" |60" | 66" |72" |78" |84"
o -r;_—l MAXIMUM 8" 19° |17° |16° |16° |15° |14° | 14° (13° |13° |13° |12° |12°
T o SKEW ANGLE 6" 21° (20° |18° |17° |17° |16° | 15° |15°|14° |14° |13° |13°
L T
Ol 2 ! TABLE 5 NOTES:
N, Z These values are based on 2" clearance for precast structures.

2" Clear
(Outside)

Larger skews are possible for Cast-In-Place Structures or

J

elliptical pipe openings when approved by the Engineer.

1" Clear

MAXIMUM PIPE SKEW FOR PRECAST ROUND OPENINGS
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TABLE 4-MINIMUM SIZES FOR MULTIPLE
PARALLEL PIPE CONNECTIONS FOR
RECTANGULAR STRUCTURE BOTTOMS
PIPE PIPE MINIMUM WALL LENGTH (L) FOR

SPACING NUMBER OF PARALLEL PIPES
SIZE
S) 2 3 4
18" 2'-10" 6'-0" 8'-6" 11'-0"
24" 3'-5" 6'-6" 10'-0" 13'-6"
30" 4'-3" 8'-0" 12'-6" 16'-6"
36" 5-1' 9'-6" 14'-6" 19'-6"
42" 6'-0" 11'-0" 17'-0" -
48" 6'-9" 12'-6" 19'-0" -
54" 7'-8" 14'-0" - -
60" 8'-6" 15'-0" - -
66" 9'-0" 16'-6" - -
72" 10'-0" 18'-0" - _
78" 10'-9" 19'-0" - _
84" 11'-8" 20'-6" - -

TABLE 4 NOTES:
1. Minimum wall lengths based on precast structures, using
concrete pipe with maximum skew angles per Table 5.

2. Wall lengths exceeding 20'-0" require special designs.
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: ontinuous Oil Storage Capacity: al. iters 024 - 048in = +0.08i i s
. J° Lapacty. ©oL 9d . 3 1 30(MAX) 750 (MAX) INLET PIPE (BY OTHERS) o Domosogan  Zin-ew oo
5. Sediment shall be stored in a zone that is isolated from the main flow path and protected 120in >>>> = £0.20in
from reintrainment by a benching skirt. 4 1 30 (MAX) 750 (MAX) OUTLET PIPE (BY OTHERS) WEIGHT: MATERIAL:
6. For more product information including regulatory acceptances, please visit S 1 PIPE COUPLING (BY OTHERS) N/A
https://hydro-int.com/en/products/downstream-defender 6 1 INTERNAL COMPONENTS REFERENCE NUMBER:
(PRE-INSTALLED) DRAWING NO.:
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General Note 7)

E

5" Min. Sod

F (Pipe Included In Mitered End Section)

ELEVATION

GENERAL NOTES:

1. Unless otherwise designated in the plans, concrete pipe mitered end sections may be used with any type
of cross drain pipe,; corrugated steel pipe mitered end sections may be used with any type of cross drain
pipe except aluminum pipe,; and, corrugated aluminum mitered end sections may be used with any type
of cross drain pipe except steel pipe. When bituminous coated metal pipe is specified for cross drain pipe,
construct the mitered end sections with like pipe or concrete pipe. When the mitered end section pipe is
dissimilar to the cross drain pipe, construct a concrete jacket in accordance with Index 430-001.

2. Use either corrugated metal or concrete mitered end sections for corrugated polyethylene pipe (HDPE),
polyvinyl-chloride pipe (PVC), steel reinforced polyethylene pipe (SRPE), and polypropylene pipe (PP).
When used in conjunction with corrugated mitered end sections, make connection using either a formed
metal band specifically designated to join HDPE, PVC, SRPE, or PP pipe, with metal pipe. When used in

conjunction with a concrete mitered end sections, construct concrete jacket in accordance with Index 430-001.

3. Class NS concrete cast-in-place reinforced slabs are required for all sizes of cross drain pipes.
Construct slabs at 514" thick, unless 3" thickness is called for in the Plans.

4. Select lengths of concrete pipe that avoid excessive connections in the assembly of the mitered end section.
5. Repair corrugated metal pipe galvanizing that is damaged during beveling and perforating.
6. When existing multiple cross drain pipes are spaced other than the dimensions shown in this Index,
have nonparallel axes, or non-uniform sections, either construct the mitered end sections separately
as single pipe or collectively as mulltiple pipe end sections as directed by the Engineer.
7. Saddle Slope:
1:4 Miter - Slope to ¢ of pipe for round pipes less than or equal to 18" diameter and 1:1 for round pipes
greater than or equal to 24" diameter.

Slope to the span line for pipe arch 28"x20" or smaller and 1:2 for pipe arch 35"x24" or larger.

1:2 Miter - Slope to ¢ of pipe for round pipes less than or equal to 18"diameter and 1:2 for round pipes
greater than or equal to 24" diameter.

Slope 1:1 for all pipe arch sizes.

8. Quantities shown are for estimating purposes only.

Slope to the major axis for elliptical pipes 24"x38" or smaller and 1:2 for pipes 29"'x45" or larger.

Slope to the major axis for elliptical pipes 29"'x45" or smaller and 1:1 for pipes 34"x53" or larger.

Concrete Slab \

/

Concrete Slab

o

S Saddle Slope (See N

Q

General Note 7) /\ © Side Ditch Grade
\ e
N\
N =
Concrete Pipe / #4 Bar —f—* ©
SECTION A-A
(Pipe/Slab Fillet) 6"

ROUND CONCRETE PIPE

DETAIL "A"
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TABLE 1 Tongue Length L \
Concrete Pipe \ »
5%" CONC. SLAB (CY) 3" CONC. SLAB (CY) L e ﬁ ﬁ :
. , M SODDING (5Y) g
Dia. | Rise |Span X A B c E E G H N (See General Note 3) (See General Note 3)
D R s Single |Double| Triple | Quad. Single |Double| Triple | Quad. | Single |Double| Triple | Quad. | Single |Double| Triple | Quad. _ : Pipe Shell
Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe = ) \ = + Thickness
15" | — | — | 2'-7" 1.92 2.18' 4.10' 2.06' 51122\ 2.9 4.63' 7.21' 9.79' | 12.37' | 119' | 0.38 0.58 0.77 0.96 0.27 0.41 0.54 0.67 21 24 27 30 (Varies)
18" | — | — | 2-10" | 1.97 274" 4.71' 2.56' 6' | 1.41' | 3.4' 4.92' 7.75' | 10.58' | 13.42' | 1.21' 0.44 0.65 0.87 1.09 0.31 0.45 0.60 0.75 22 25 28 31
24" | — | — | 3'-5" | 2.06' 3.85' 591 3.56' 7' 1.73 | 3.4 550" | 892'|12.33 | 15.75' | 1.25' | 0.54 0.83 112 1.42 0.39 0.59 0.79 1.00 24 28 32 35 : : : | ' : - 1 —
30" | — | — | 4-3" | 2.15 4.95' 7.10' 4.56' 8 | 200 | 3.4 6.08' | 10.33' | 14.58"' | 18.83' | 1.29' | 0.66 1.09 1.50 1.91 0.46 0.76 1.04 1.32 26 31 35 40 / L L1
12 36" | — | — | 5-1" | 2.25 6.08' 8.33 5.56' 9 | 224" | 3.4 6.67' | 11.75' | 16.83" | 21.92' | 1.33' | 0.81 1.38 1.95 2.51 0.55 0.94 1.33 1.71 28 34 39 45 2" x W' Steel Bar
Sic.)pe 42" | — | — | 6'-0" | 2.34' 7.21 9.55' 6.56' | 10| 2.45 | 3.4' 7.25' | 13.25' | 19.25' | 25.25' | 1.38' | 0.97 1.70 2.45 3.19 0.66 1.15 1.66 2.15 30 37 43 50 (See Detail "C")
m ' m ! I i 1 i 1 i 1 ' i f i I T 1 /_\_/—\_/—"'
L 48” _— 6,79” 243} 8.33' 10'76. 7.56' 11' 2.65' 3.4' 7.85’r ]4'58, 21.33‘ 28.08: 1.421 1.13 2.04 2.93 3.84 0.76 1.37 1.96 2.57 32 39 47 54 4x Bolt Dia. Varies 4x Bolt Dia. FLOW
g 54" | =— | — | 7'-8 2.52 9.44 11.96 8.56 12'| 283 | 3.4 8.42' | 16.08' | 23.75' | 31.42' | 1.46 1.31 2.44 3.58 4.72 0.87 1.62 2.38 3.14 34 42 51 59
@ 60" | — | — | 8-6" | 2.62 10.56' | 13.18 9.56' | 14'| 3.00' | 4.4' 9.00' | 17.50" | 26.00' | 34.50' | 1.50' 1.51 2.89 4.28 5.68 0.99 1.90 2.81 3.73 36 45 55 64
kot 66" | — | — | 9-2" | 271 11.68" | 14.39' | 10.56' | 15| 3.18' | 4.4 9.58' | 18.75' | 27.92' | 37.08' | 1.54' 1.68 3.25 4.84 6.43 1.11 2.15 3.21 4.27 38 48 58 68 TONGUE AND GROOVE CONNECTOR DETAIL
S 72" | — | — | 10'-0" | 2.80' 12.80" | 15.60'| 11.56" | 16'| 3.30' | 4.4' | 10.16' | 20.16' | 30.16' | 40.16' | 1.58"' | 1.89 3.74 5.59 7.45 1.24 2.46 3.68 4.90 40 51 62 73
S 15" | — | — | 2-7" | 2.27' 4.09' 6.36' 4.03' 8 |1 1.22| 4.0 4.63' 7.21' 9.79' | 12.37' | 119 0.57 0.87 1.15 1.44 0.40 0.61 0.80 1.00 23 26 29 32
© 18" | — | — | 2'-10" | 2.36' 5.12 7.48' 5.03 9 | 1.41' | 4.0 4.92' 7.75' | 10.58' | 13.42' | 1.2I' 0.66 0.99 1.31 1.65 0.47 0.69 0.91 1.14 25 28 31 35
2 24" | =—— | — | 3-5" | 253 | 7.18 A | 9.71' | 7.03 A |11'| 1.73" | 4.0 550'| 8.92'|12.33 | 15.75' | 1.25' | 0.85 1.30 1.75 2.20 0.60 0.90 1.21 1.52 28 32 36 40
3 30" | — | — | 4-3" | 270 9.25' 11.95' 9.03 | 13| 2.00'| 4.0 6.08' | 10.33' | 14.58' | 18.83' | 1.29' 1.10 1.74 2.39 3.05 0.76 1.19 1.63 2.07 31 36 41 46
< 14 36" | — | — | 5'-1" | 2.87" |11.31' ©| 14.18 |11.03 <| 15| 2.24" | 4.0 6.67' | 11.75' | 16.83" | 21.92' | 1.33' | 1.32 2.21 3.08 3.96 0.89 1.48 2.05 2.63 34 40 46 52 } Sl
S.fc.) e 42" | =— | — | 6'-0" | 3.05 13.37" | 16.42' | 13.03" | 17'| 2.45 | 4.0' 7.25' | 13.25' | 19.25' | 25.25' | 1.38' | 1.58 2.76 3.91 5.09 1.05 1.82 2.57 3.34 38 44 51 58 ! ‘
Pe€rgg | — | — | 6-9" | 3.22 15.43 | 18.65' | 15.03 |19 | 2.65 | 4.0' 7.83" | 14.58' | 21.33' | 28.08' | 1.42' 1.85 3.30 4.73 6.17 1.21 2.15 3.07 4.00 41 48 56 63 Min. Min.
54" | =— | —| 7'-8" | 3.39 17.49'" | 20.88' | 17.03" | 21'| 2.83' | 4.0 8.42' | 16.08' | 23.75' | 31.42' | 1.46' 2.14 3.95 5.77 7.58 1.39 2.55 3.72 4.88 44 52 61 69 Concrete Pipe ~
60" | — | — | 8-6" | 3.56' 19.55' | 23.11'| 19.03 | 23| 3.00' | 4.0 9.00' | 17.50" | 26.00' | 34.50' | 1.50' | 2.45 4.66 6.87 9.07 1.59 3.02 4.44 5.86 47 56 66 75 o : _
66" | — | — | 9-2" | 3.73 | 21.62'" | 25.35' | 21.03 |25 | 3.18 | 4.0 9.58' | 18.75' | 27.92' | 37.08' | 1.54' | 2.88 5.54 8.18 10.84 1.91 3.66 5.40 7.15 49 59 69 80 O ﬂ _ ' ﬂ
72" | — | — | 10'-0" | 3.91' | 23.68 | 27.59'| 23.03 |27'| 3.30'| 4.0' | 10.16' | 20.16' | 30.16' | 40.16' | 1.58' | 3.54 6.61 9.87 13.13 212 4.18 6.24 8.30 52 63 74 85 : = . D N | =
— | 12" | 18" | 2'-10" | 197' 1.62' 3.59 1.56' 4" | 1.50' | 2.4' | 4.92 7.75' | 10.58' | 13.42' | 1.21' | 0.30 0.49 0.67 0.85 0.19 0.33 0.45 0.57 21 24 27 30
— | 14" | 23" | 3'-4" 2.0 1.99' 4.00' 1.89' 5|1 190" | 3.I' 5.38' 8.71' | 12.04' | 15.38' | 1.23' | 0.37 0.59 0.81 1.02 0.25 0.40 0.55 0.69 22 26 29 33 Pipe Shell
— | 19" | 30" | 4'-0" 211 2.92' 5.03' 2.73' 6' | 2.37'| 3.3 | 6.04' | 10.04' | 14.04' | 18.04' | 1.27' | 0.50 0.80 1.09 1.39 0.34 0.55 0.75 0.95 24 28 33 37 = < + Thickness
— | 24" | 38" | 5'-0" 2.20' 3.85' 6.05' 3.56' 7' 1285 | 34 | 679" | 11.79' | 16.79' | 21.79' | 1.31' | 0.62 1.03 1.45 1.86 0.43 0.71 1.00 1.28 26 31 37 42 (Varies)
12 | — 29" | 45" | 5'-11" | 2.34' 4.79' 7.13' 4.39' 8 | 319" | 3.6' | 7.50' | 13.42' | 19.33"' | 25.25' | 1.38' | 0.75 1.30 1.84 2.39 0.52 0.90 1.27 1.65 28 34 41 47
o 5’(') el 34" | 53" | 7'-0" 2.43' 572 8.15' 5.23 9' | 3.57'| 3.8 | 8.25" | 15.25' | 22.25' | 29.25' | 1.42' | 0.90 1.61 2.32 3.03 0.62 1.11 1.60 2.09 30 37 45 53 : - | : —
2 PeEr—T1 38" 60" | 710" | 2.52 6.46' 8.98' 5.89' 9' | 3.95 | 3.I 8.92' | 16.75' | 24.58' | 32.42' | 1.46' 1.03 1.89 2.74 3.60 0.70 1.29 1.87 2.46 31 40 49 57 T NI
% — | 43" | 68" | 8-11" | 262" | 7.39° | 1001 | 673 |10'|4.28' | 3.3 | 9.67' | 18.58 | 27.50' | 36.42' | 1.50' | 119 226 | 333 | 440 | 0.81 | 154 | 2.26 | 2.99 33 43 53 63 2" x Yy Steel Bar
2 — | 48" | 76" | 9'-1I" 2.71 8.33 11.04' 7.56' 1I' | 459' | 3.4' | 10.42' | 20.33' | 30.25' | 40.17' | 1.54' 1.38 2.65 3.93 5.21 0.93 1.79 2.66 3.53 35 46 57 68 (See Detail "C") -
g — | 53" | 83" | 10'-8" | 2.80' 9.26' | 12.06' 8.39' |12'| 4.77' | 3.6' | 11.08" | 21.75' | 32.42' | 43.08' | 1.58' | 1.55 3.03 4.50 5.96 1.04 2.04 3.03 4.02 37 49 61 73 ' 4x Bolt Varies ' 4x Bolt FLOW
S — | 58" | 91" | II'-8" | 2.90' 10.19' | 13.09' 9.23" |13 | 5.01'| 3.8 | 11.83" | 23.50' | 35.17' | 46.83' | 1.63' | 175 3.47 5.20 6.93 1.17 2.33 3.49 4.66 39 52 65 78 Diameter Diameter
¥) — | 12" | 18" | 2'-10" | 2.36' 3.06' 5.42 3.03 | 5| 150" | 2.0' | 4.92 7.75' | 10.58' | 13.42' | 1.21' 0.45 0.68 0.92 1.14 0.30 0.45 0.61 0.76 23 26 29 32
= — | 14" | 23" | 34" | 244 | 375 | 619 | 370 | 6 | 190 | 2.3 | 538" | 871 | 12.04' | 15.38' | 1.23' | 0.53 | 0.83 | 113 | 142 | 036 | 0.56 | 0.76 | 0.95 | 24 28 32 35 BELL AND SPIGOT CONNECTOR DETAIL
L — | 19" | 30" | 4'-0" 2.62 5.47' 8.09' 536' | 8 | 237" | 26' | 6.04 | 10.04' | 14.04' | 18.04' | 1.27' | 0.74 1.15 1.57 1.98 0.51 0.79 1.08 1.36 27 32 36 40
3 — | 24" | 38" | 5'-0" 279 7.18' 9.97' 7.03 |10'| 285 | 3.0 | 679" | 1.79" | 16.79' | 21.79" | 1.3I' 0.97 1.57 2.19 2.81 0.68 110 1.53 1.96 30 36 41 47
E 14 L — 29" | 45" | 5'-11" | 3.05' 8.90' 11.95' 870" |12'| 319" | 3.3 | 7.50' | 13.42' | 19.33' | 25.25' | 1.38' | 1.22 2.07 2.92 3.77 0.86 1.45 2.04 2.63 33 40 46 53
5“') el 34" | 53" | 7'-0" 3.22" | 10.62' | 13.84' | 10.36"' |13'| 3.57' | 2.6' | 8.25' | 15.25' | 22.25' | 29.25' | 1.42' | 148 2.62 3.77 4.92 1.02 1.81 2.60 3.39 36 44 52 59 ) . ,
PeEr_—T138"| 60" | 7-10" | 3.39° | 11.99' | 15.38' | 11.70' |15 | 3.95 | 3.3 | 8.92' | 16.75' | 24.58' | 32.42" | 1.46' | 172 | 312 | 453 | 592 | 118 | 214 | 310 | 405 | 38 47 56 65 4x Bolt Dia, 3L or Bell Length +3%" Min. 4x Bolt Dia.
— | 43" | 68" | 8'-11" | 3.56' 13.71 17.27' | 13.36' |17' | 4.28' | 3.6' | 9.67' | 18.58' | 27.50' | 36.42' | 1.50' | 2.02 3.78 5.56 7.32 1.38 2.58 3.79 4.99 41 51 61 71
— | 48" | 76" | 9'-11" | 3.73 15.43" | 19.16' | 15.03' |19' | 4.59' | 4.0' | 10.42' | 20.33"' | 30.25' | 40.17' | 1.54' | 2.34 4.49 6.64 8.79 1.59 3.05 4.51 5.97 44 55 66 77 Bolt Dia. +V/ "
— | 53" | 83" | 10'-8" | 3.9I' 17.15' 21.06' | 16.70' |20'| 4.77' | 3.3' | 11.08' | 21.75' | 32.42' | 43.08' | 1.58' | 2.66 5.17 7.66 10.16 1.80 3.50 5.19 6.88 47 59 71 83 | — 10
— | 58" | 91" | II'-8" | 4.08' 18.87' | 22.95' | 18.36' |22'| 5.0I' | 3.6' | 11.83" | 23.50' | 35.17' | 46.83' | 1.63"' | 3.02 5.98 8.95 11.90 2.04 4.04 6.05 8.05 50 63 76 89 | |
B E Bolt Dia. <+ +)
N 6.42 A 6.25" Dimensions permitted to allow *
use of 8 standard pipe lengths. |
< 10.40° < 10.10" Dimensions permitted to allow Optional Shape / \ 2" x " Steel Bar (Bell & Spigot)
tica nf 12" ctandard nina lannthc 21/2” X 1/2” Steel Baf (Toﬂgue & GfOOVE’)
STEEL BAR
NOTES:
1. Use galvanized steel for all bars, bolts, nuts, and washers. Bolt Dia Pipe Dia
2. Two connectors required per joint, located 60° right and left %" 15" to 36"
of bottom center of pipe. 5% 42" to 72"
3. Bolt holes in pipe shell are to be drilled.
CONCRETE PIPE CONNECTION DETAIL
DETAIL "C"
FDOT INDEX 430-021
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— L
10
MIN

EI

2 % EXISTING BASE VARIES

TRENCH BACKFILLED WITH COMMON FILL —
IN 8" COMPACTED LIFTS 98% DENSITY

REQ'D MIN. OF ONE (1) TEST REQD

PER LIFT PER LANE (MIN. LBR 40)

ABOVE PIPE

SEE BEDDING DETAIL

( VARIES )
TRENCH WIDTH

* TRENCH WIDTH=PIPE O.D.+ 1'=0"
OR 36" WHICHEVER IS GREATER.

LIMEROCK ROAD

NOTES: 1) ALL PROCTOR AND DENSITY TESTS SHALL BE
TAKEN BY A CERTIFIED LABORATORY

2) ALL TESTS SHALL BE COMPLETED AND MEET MINIMUM

DENSITY REQUIREMENTS PRIOR TO ADDITIONAL
BACK—FILLING

3) ALL BACKFILL MATERIAL REQUIRES APPROVAL
BY PROJECT ENGINEER

o CONTRACTOR SHALL UTILIZE BEST METHODS AND PRACTICES TO
CONTROL GROUND WATER DURING ENTIRE EXCAVATION, INSTALLATION,

BACKFILL AND COMPACTION. INSTALLATION OF PIPELINE IN WET AND/OR
FLOODED TRENCH IS NOT ACCERPTABLE. PROPER BEDDING AND

COMPACTION CAN NOT BE ACCOMPLISHED IN WET AND/OR FLOODED
TRENCH.

HEAPED BACKFILL

LIFTS

:_‘4

SEE BEDDING DETAIL

?

VARIES

OPEN TERRAIN

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR
GREATER THAN THESE.

LIMEROCK BASE COMPACTED IN 67
LIFTS 98% DENSITY REQ'D (MIN. OF ONE (1)
TEST REQ'D FOR EACH LIFT PER LANE)

1"— 0 [k TRENCH BACKFILLED WITH SELECT
COMMON FILL TO LEVEL ONE (1) FOOT
6”7 COMPACTED LIFTS

TTRENCH WIDTH + 3-8

] |

ASPHALTIC CONCRETE THICKNESS
TO BE SAME AS ADJACENT ROADWAY
TYPE S—II (MIN. THICKNESS 17)

/SAWCUT

EXISTING BASE

| T
4”7 MIN.

TRENCH BACKFILLED WITH COMMON FILL
IN 8" COMPACTED LIFTS 98% DENSITY
REQ'D MIN. OF ONE (1) TEST REQ'D
PER LIFT PER LANE (MIN. LBR 40)

PIPE

SEE BEDDING DETAIL

* TRENCH WIDTH = PIPE 0.D. + 1'—
OR 367 WHICHEVER IS GREATER.

47 MIN., —— =~
olz
W )
1"~ -
MIN. MIN.
i
- 0
IQ
/////;55;;/ )
* VARIES
o TRENCH WIDTH

LIMEROCK BASE COMPACTED IN 6"

LIFTS 98% DENSITY REQ'D(MIN. OF ONE (1)
TEST REQ'D FOR EACH LIFT PER LANE

ASPHALTIC BASE MAY BE
SUBSTITUTED FOR LIMEROCK

BASE (1/27 ASPHALT BASE EQUAL TO

LIMEROCK BASE) USE ASPHALT BASE
COURSE TYPE | (FLORIDA D.O.T.
SECTION 280) MAX. COMPACTED
THICKNESS SHALL NOT EXCEED

37 INCHES PER LIFT

SELECT COMMON FILL TO

LEVEL ONE (1) FOOT ABOVE
PIPE IN 87 COMPACTED LIFTS

NOTES: 1) ALL PROCTOR AND DENSITY TESTS SHALL BE
TAKEN BY A CERTIFIED LABORATORY

2) ALL TESTS SHALL BE COMPLETED AND MEET MINIMUM
DENSITY REQUIREMENTS PRIOR TO ADDITIONAL
BACK—FILLING

3) ORDINANCE 82—91 REQUIRES A R.O.W. PERMIT FOR
ALL WORK WITHIN PUBLIC ROADS. THE R.O.W. PERMIT
REQUIREMENTS SHALL SUPERSEDE THIS DETAIL.

ok CONTRACTOR SHALL UTILIZE BEST METHODS AND PRACTICES TO
CONTROL GROUND WATER DURING ENTIRE EXCAVATION, INSTALLATION,

BACKFILL AND COMPACTION. INSTALLATION OF PIPELINE IN WET AND /OR
FLOODED TRENCH IS NOT ACCEPTABLE. PROPER BEDDING AND

COMPACTION CAN NOT BE ACCOMPLISHED IN WET AND/OR FLOODED

TRENCH.

ek INSTALLATION OF ANY WATER, WASTEWATER, OR RECLAIM WATER
LINE REQUIRED TO PASS UNDER OR TRENCHING CAUSING UNDERMINING OF
ANY EXISTING CONCRETE CURB, GUTTER, OR SIDEWALK; TUNNELING UNDER
IS NOT ALLOWED. ANY AFFECTED CONCRETE CURB, GUTTER, OR SIDEWALK
SHALL BE CLEANLY REMOVED (ALL SECTIONS AFFECTED, 5 FT MINIMUM),
FULL BACKFILL AND PROPER COMPACTION PERFORMED, CONCRETE
REPLACED REQUIRING A MINIMUM OF &5 FT BETWEEN EXPANSION JOINTS.

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR
GREATER THAN THESE.

FOR: UTILITIES DEPARTMENT CITY OF NAPLES
DATE: JAN. 2016 BACKFILL — LIMEROCK ROAD |SHEET: U-01
DRAWN: DAG/AMH & OPEN TERRAIN DIR: UTILITIES
SCALE: N.T.S. 380 RIVERSIDE CIRCLE, NAPLES, FLORIDA, 34102 |DWG. U-01—-16.DWG

FINISHED GRADE

COMMON FILL

f

SELECT COMMON FILL——— 17"— 07 MIN
PIPE 4
68" MIN
| 0.0, /deairtast SEE NOTE 2
I
~— PP —— =~ —PyE—
* TRENCH WIDTH = PIPE OD. + 1— 07 * VARIES

OR 36”7 WHICHEVER IS GREATER.

TRENCH WIDTH

NOTES: 1) COMMON FILL SHALL BE COMPACTED TO MATCH CRITERIA
PROVIDED IN BACKFILL DETAILS FOR PAVED AND UNPAVED
LOCATIONS RESPECTIVELY.

2) BEDDING MATERIAL SHALL BE FDOT #57 STONE IF BELOW THE
SEASONAL LOW GROUNDWATER TABLE, OR FDOT #89 STONE,
FDOT #1371 OR #132 SCREENING IF ABOVE THE SEASONAL
LOW GROUNDWATER TABLE.

3) ORDINANCE 82—91 REQUIRES A R.O.W. PERMIT FOR
ALL WORK WITHIN PUBLIC ROADS. THE R.O.W. PERMIT
REQUIREMENTS SHALL SUPERSEDE THIS DETAIL.

sk CONTRACTOR SHALL UTILIZE BEST METHODS AND PRACTICES TO
CONTROL GROUND WATER DURING ENTIRE EXCAVATION, INSTALLATION,
BACKFILL AND COMPACTION. INSTALLATION OF PIPELINE IN WET AND/OR
FLOODED TRENCH IS NOT ACCERPTABLE. PROPER BEDDING AND
COMPACTION CAN NOT BE ACCOMPLISHED IN WET AND/OR FLOODED
TRENCH.

Aok INSTALLATION OF  ANY WATER, WASTEWATER, OR RECLAIM WATER
LINE REQUIRED TO PASS UNDER OR TRENCHING CAUSING UNDERMINING OF
ANY EXISTING CONCRETE CURB, GUTTER, OR SIDEWALK; TUNNELING UNDER
IS NOT ALLOWED. ANY AFFECTED CONCRETE CURB, GUTTER, OR SIDEWALK
SHALL BE CLEANLY REMOVED (ALL SECTIONS AFFECTED, 5 FT MINIMUM),
FULL BACKFILL AND PROPER COMPACTION PERFORMED, CONCRETE
REPLACED REQUIRING A MINIMUM OF 5 FT BETWEEN EXPANSION JOINTS.

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR
GREATER THAN THESE.

ISSUED  90% DESIGN DRAWINGS TO CITY {PRELIM REVIEW)

KME  APPROVED 22.04.15

ISSUED  75% DESIGN DRAWINGS TO CITY (PRELIM REVIEW)

KME APPROVED 21.05.13
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FOR: UTILITIES DEPARTMENT CITY OF NAPLES FOR: UTILITIES DEPARTMENT CITY OF NAPLES
DATE: JAN. 2016 SHEET: U-=02 DATE: JAN. 2016 SHEET: U-03
BACKFILL — PAVED ROADWAYS PIPE BEDDING & BACKFILL
DRAWN: DAG/AMH DIR: UTILITIES DRAWN: DAG/AMH DIR: UTILITIES
SCALE: N.T.S. 380 RIVERSIDE CIRCLE, NAPLES, FL. 34102 DWG. U=02—-16.DWG SCALE: N.T.S. 380 RIVERSIDE CIRCLE, NAPLES, FL. 34102 DWG. U-03—-16.DWG
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* THRUST BLOCKS TYPICAL FOR ALL NON—=RESTRAINED PIPE SYSTEMS, ESPECIALLY A.C. & C.. PIPES.

* FOR FULLY RESTRAINED PIPE SYSTEMS, THE USE, LOCATION, AND TYPE OF THRUST BLOCKS SHALL

BE DETERMINED BY THE CITY UTILITY ENGINEER
MINIMUM BEARING AREAS IN SQUARE FEET FOR THRUST BLOCKS
PIPE e 90 45 22 1/2 | VALVES
SIZE BEND BEND BEND | & PLUGS
4" 1 1 1 1 1
6” 3 4 2 1 3
8" 5 7 4 2 S
10 8 12 6 3 9
Lo 12 16 9 5 12
16" 16 20 12 7 16
20” 24 20 17 10 24
24" 34 34 24 13 34
TYPICAL THRUST BLOCKS

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR
GREATER THAN THESE.

IF REQUIRED.

NOTES:

ON BENDS AND TEES, EXTEND THRUST BLOCKS FULL LENGTH

PLACE BOARD IN FRONT OF ALL PLUGS BEFORE PUOURING THRUST BLOCKS
POUR THRUST BLUOCKS AGAINST UNDISTURBED SOIL WHERE TRENCH WALL
HAS BEEN DISTURBED, EXCAVATE LOOSE SOIL AND EXTEND THRUST BLOCK
TO UNDISTURBED SOIL

IN BACK FILLING, ANY MUCK ENCOUNTERED SHALL BE REMOVED AND
REPLACED WITH ACCEPTABLE MATERIAL

BACK FILL MATERIAL SHALL NOT INCLUDE ROCK UR BOULDERS

THRUST BLOCK AREAS BASED ON SOIL BEARING LOAD OF 2000 P. S F
AND LINE PRESSURE OF 150 P. S 1.

ALL CONCRETE SHALL BE MINIMUM 2000 PSI

BEARING AREA

WYE

BEARING AREA

BEND

MINIMUM BEARING AREAS IN SQUARE FEET FOR THRUST BLOCKS

BEARING AREA

1/2°— 3/4” PLYWOOD

O

TEE CROSS TEE

BEARING AREA

 — 3

PLUG

PRESSURE
TREATED BOARD

TEE WITH PLUG

NOTES:

EDGE OF CROSS CUT

RN f

& ‘
- X

BEARING AREA

UNDISTURBED SOIL

TYPICAL SECTION

BIPE e 90° 45° 22 1/2°] VALVES ON BENDS AND TEES, EXTEND THRUST BLOCKS FULL LENGTH

SIZE BEND BEND BEND | & PLUGS| 2. PLACE BOARD IN FRONT OF ALL PLUGS BEFORE POURING
THRUST BLOCKS

47 1 1 1 1 1 3. POUR THRUST BLOCKS AGAINST UNDISTURBED SOIL WHERE

) TRENCH WALL HAS BEEN DISTURBED, EXCAVATE LOOSE SOIL

6 3 4 c 1 3 AND EXTEND THRUST BLOCKS TO UNDISTURBED SOTL

5 s 5 4 o 5 4. IN BACK FILLING, ANY MUCK ENCOUNTERED SHALL BE
REMOVED AND REPLACED WITH ACCEPTABLE MATERIAL

10" 8 12 6 3 9 . BACK FILL MATERIAL SHALL NOT INCLUDE ROCK OR BOULDERS

Lo s " 5 - 5 6. THRUST BLOCK AREAS BASED ON SOIL BEARING LOAD OF
2000 P.S.F. AND LINE PRESSURE OF 150 P. S, 1.

16" 16 20 12 7 16 7. ALL CONCRETE SHALL BE MINIMUM 2000 PSI

20" o4 20 17 10 24

24" 34 34 24 13 34

*OTHRUST BLOCKS TYPICAL FOR ALL NON—=RESTRAINED PIPE SYSTEMS, ESPECIALLY A.C. & C.l. PIPES.

* FOR FULLY RESTRAINED PIPE SYSTEMS, THE USE, LOCATION, AND TYPE OF THRUST BLOCKS SHALL
BE DETERMINED BY THE CITY UTILITY ENGINEER IF REQUIRED.

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR
GREATER THAN THESE.
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THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR

GREATER THAN THESE.
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NO ES:

HE USE, YPE, AND CONFIGURATION OF

AT HE DISCRE ION ©F THECI Y U ILI Y ENGINEER -
PIPE ENCASEMENT SHALL BE DETERMINEDR:

L. YPES OF ENCASEMEN :

~

PREFERENCE" NON-EXCAAVABLE/EXCAVATABLE FLOW-ABLE FILL.

CONCRETE MIX.
- FLOW-ABLE FILL ENCASEMEN : PIPE SHALL BE © ALLY ENCASER WI H "ENGINEER

- CONCRETE ENCASEMENT: PIPE SHALL BE TOTALLY ENCASED WITH FIBER MESH 3000 PSI
INFRASTRUCTURE, OR SPECIAL COMPACTION REJUIREMENTS MAY BE RE QUIRED BY THE

CITY UTILITY ENGINEER.
3. COMPACTION OF SOILS SHALL CONFORM TO AWWA C608-33 AND F.D.O.T. REQUIREMENTS.

2. SUPPORT STRUZTURES: SHALL BE MANPATORY WHEN EXCAVATION UNPERMINES ANY

FOR: UTILITIES DEPARTMENT CITY OF NAPLES
DRAWN: DAG/AMH @ DIR: UTILSTDS

SCALE: N.T.S.

380 RIVERSIDE CIRCLE, NAPLES, FL. 34102

FOR: UTILITIES DEPARTMENT CITY OF NAPLES
DATE: JAN. 2016 SHEET: U-05.
DRAWN: DAG/AMH PHEUST BLOCES NO. < DIR: UTILSTDS

FOR: UTILITIES DEPARTMENT CITY OF NAPLES
DATE: JAN. 2016 SHEET: U-06
DRAWN: DAG/AMH TYPICAL ENCASEMENT DIR: UTILSTDS

DWG. U-04—-16.DWG

ISSUED  90% DESIGN DRAWINGS TO CITY {PRELIM REVIEW) KME

APPROVED  22.04.15

ISSUED  75% DESIGN DRAWINGS TO CITY (PRELIM REVIEW) KME

APPROVED  21.05.13
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SCALE: N.T.S.

380 RIVERSIDE CIRCLE, NAPLES, FL. 34102

DWG. U-05-16.DWG
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WATER MAIN SRR 48
e | R,

5 WATER MAIN g
ORI

kk NOTES:

e 2
10 MIN, N
=
(IN SEPARATE TRENCHES) |

SANITARY SEWER,
STORM DRAIN, |
FORCE MAIN UR |
FFFLUENT LINE,

L. SANITARY SEWER LINES OR FORCE MAINS SHALL BE SEPARATED FROM WATER MAINS BY
A MINIMUM CLEAR VERTICAL DISTANCE OF 18" AND A HORIZONTAL DISTANCE 0OF 10°-07

c. ALL CROSSING WITH VERTICAL CLEARANCE LESS THAN 18”7 SHALL BE MADE USING
THICKNESS CLASS 200 AWwWA C-900 PV.C, OR DUCTILE IRON, CLASS 350 PIPE FOR

EACH SIDE 0OF THE CROSSING AND SEWER SHALL BE CONCRETE ENCASED

3. THE 18”7 CLEAR DISTANCE SHALL NOT BE REDUCED IN CASES WHERE WATER MAIN CROSSES
UNDER SEWER LINE

4. VERTICAL CLEARANCE LESS THAN 12”7 SHALL NOT BE ALLOWED,UNLESS APPROVED BY THE
CITY UTILITY ENGINEER

DISTANCE [0OF 107

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR
GREATER THAN THESE.

i

ik
DRXIRININIRIR,

374" S, S,
RODS, BENT TO

ANCHOR (TYP) ~aa. 45" (TYP

BN

X A & / / K
AR

i
N7
Q /( R K
NS 4\%@\

¢

SEE DRAWING # LINETERM
FOR HEADWALL -

MEGALUG g
FITTINGS <:::> '
LENGTH AS %
wa REQUIRED TO I
ACHIEVE

CLEARANCE 18" MIN.

o \ By By, %
<4 & // //;/
PN NN
% VY7
N 2 [ S s 7
N N ¢ P %
EN § s 7/
AN o 74
CONCRETE, QUANTITY % 74

TO ACHIEVE WEIGHT
TO WITHSTAND FORCE UNDISTURBED B
OF PIPE. SOIL

CONSTRUCTION
DETAILS \/

A

L

"\ EXISTING UN—RESTRAINED PIPE — THRUST BLOCKS
yIETGTAILﬁGGS fITEM IN CONFLICT & .

¢

CONCRETE, QUANTITY

orF PIPE

i AT CED

LENGTH AS
REQUIRED TO

ACHIEVE

CLEARANCE 18" MIN.

|
TO ACHIEVE WEIGHT \ 4
TO WITHSTAND FORCE

RESTRAIN BACK
—=— LENGTH SHOWN IN
CHART-CBOTH SIDES)

UNDISTURBED /

SOIL

EXISTING UN=RESTRAINED PIPE — HEADWALL

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR

GREATER THAN THESE.

4>
ITEM IN CONFLICT
RESTRAINED
JOINT @
/\ %B
14 €

LENGTH AS
REQUIRED TO
ACHIEVE
CLEARANCE 18" MIN.

NEW PIPE — RESTRAINED JOINT
*RESTRAINED JOINT PIPE DISTANCES FOR NEW PIPE (IN FEET)
PIPE SIZE | 90° BEND | 45° BEND |22 1/2° BEND |11 1/4° BEND
8" /4 5 15 /
10" 3/ 56 17 9
12" 100 41 20 10
16" 125 o) 24 12
20" 145 09 29 14
24" 162 o/ 52 16
307 184 /6 S/ 18
36" 207/ 36 41 20

TEMPORARY SEDIMENT TRAP

FDOT Size #46/ ERUSION
CONTROL  STONE

SEDIMENT POOL EL.

> AA \\

#57 WASHED STONE

ROAD D]TCH\X

—>Aa PERMIABLE FILTER FAB/%&

SET SEDIMENT
CLEANOUT STAKE
AT GROUND EL,

CROSS SECTION

NATURAL GRUOUND
ELEVATION

~— 5, —

PERMIABLE FILTER FAB%?%/ ‘*3,0%‘ ﬁ

NATURAL GRUOUND

STONE SECTION

SECTION  AA

LR
25 N
SR & &
: SRR, ﬁ?‘v~h
205 Sasso SISO
NS RN N % ./*\.of\\\. N

PERMIABLE SYNTHETIC FILTER FABRIC

TYPICAL CROSS SECTION

OVER-EXCAVATE 307
ARUUND X-SECTION

o ALLow FOR STONE
THICKNESS

*FOR FITTINGS NOT SHOWN HERE, REFER TO
PIPE RESTRAINT DETAIL DRAWING

THIS DETAIL CONSTITUTES
MINIMUM STANDARDS. DESIGN
ENGINEERS SHALL PROVIDE
STANDARDS EQUAL TO OR
GREATER THAN THESE.

FOR: UTILITIES DEPARTMENT CITY OF NAPLES
DATE: JAN. 2016 SHEET: U-07
DRAWN: DAG/AMH CROSS OVER DIR: UTILSTDS

SCALE: N.T.S.

380 RIVERSIDE CIRCLE, NAPLES, FL. 34102

DWG. U-07-16.DWG
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FOR UTILITIES DEPARTMENT CITY OF NAPLES FOR: UTILITIES DEPARTMENT CITY OF NAPLES
T oo DATE: JAN. 2016 SEDIMENTATION CONTROL No. 7 SHEET: U—16
DATE: JAN. 2016 TYPICAL CONFLICT CROSSING |SHEET: U-08 DRAWN: DAG/AMH DIR- UTILSTDS
DRAWN: DAG/AMH DIR: UTILSTDS SCALE: N.T.S. 380 RIVERSIDE CIRCLE, NAPLES, FL. 34102 DWG. U-16—-16.DWG

SCALE: N.T.S. 380 RIVERSIDE CIRCLE, NAPLES, FL. 34102 DWG. U-08—-16.DWG
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