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6" TYPE A
Table F-11 Excerpt: Bumper Trajectory Data — 6-inch Type A Curb
Encroachment
condltlons AHI’\dIN I-MIM LO AHMA}( LMA}( L
Lmax Speed Angle (in) (ft) (ft) (in) (ft) (ft)
BUMPER L (mph) | (deg)
Full Size Car ——
—
|.C"‘|- MIN w 10 6.0 10 19 \55 3.3 5.1
N — =17 60 10 6.2 1.2 2.5 75 4.4 57
_/_’} ﬁHum
NORMAL:
BUMPER p—" Compact Car
HEIGHT (ABOVE CURB TOP)
40 10 6.1 1.0 14 8.6 2.1 29
60 10 6.2 12 18 @ 52

1977 AASHTO Guide for Selecting,
Locating and Designing Traffic Barriers

Table F-10. Bumper Trajectory Data—8-Inch Type A Curb—Full Size Car

l'_'| 6" .
ENCROACHMENT CONDITIONS (b) (b) (b) (b) (b) (b) f
(a) M'l|l1 n Llin Lo aHn“ "m L R= "
SPEED(MPH) ANGLE(DEG) (IN.) (FT.) (FT.) (IN.) (FT.) (FT.)
40 10 VEHICLE REDIRECTED UPON IMPACT WITH CURA ’
40 15 9.0 1.0 | VL7 | 8.0 l( 13 )
60 10 VEHICLE REDIRECTED UPON IMPACT WITH CURS
60 15 9.0 1.0 l 2.4 I 25.0 6.6 9.5 LA
: ANGLE BETWEEN VERICLE HEADING AND TANGENT TO TRAVELED WAY 1 ft. = 0.3048 n

SEE FIGURE F-14 11n, = 0.0254 m
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Table F-11 Excerpt: Bumper Trajectory Data — 6-inch Type A Curb

Encroachment

1.0 1.4
1.2 1.8

g in.
[150 mm]

J,J—#,r F=2to 3 in.
"/ [50to 75 mm]

/

4to6in.

[100 to
150 mm]

TYPE 3-6
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Curb and Gutter 1-8 vs 3-8 3year price comaprison (large projects)
2015 (16) Spec Book

CE&GI1-38 J01018 CEG3I-E 701023
Qauntity Award Price2nd Bid 3rdBid Estimate Rep bid Qauntity Award Price2nd Bid 3rd Bid Estimate Rep bid
690 S 3100 S 31.00 32.00 S 32.00 5 3150 756 S 33.32 S 45.00 S 42.00 S 31.00 5 37.66
2765 28.00 20.78 52.50 S 38.00 33.00 653 5 35.50 S 36.00 S 30.00 47.23 35.75
S60 27.50 33.50 31.50 25.00 29.50 1724 5 32.00 31.00 5 24.00 34.00 31.50
745 38.00 36.15 58.50 33.00 37.08 400 S 38.75 46.20 45.00 45.00
6715 33.50 31.00 38.00 29.25 32.25 440 S 40.00 39.10 46.00 35.00 39.55
1050 45.00 60.00 74.70 45.00 54.00 1805 S 34.00 32.00 56.50 35.00 34.50
1415 35.00 40.00 55.00 30.58 37.50
3630 32.00 15.00 60.00 30.58 31.29
1031 21.50 41.50 2720 32.00 29.60
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(WITH CURE AND GUTTER! (WITHOUT CURE AND GUTTER)

FFTEI 050 mml S0LID WHITE STRIFE
[0.9m] l
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MOTOR VEHICLE LANES

(3) PARKING PROHIBITED




If found, please call John Garcia regardless of county.




[FLitter [rlet

Longitudinal Slope of Road:  |0.010 [feAft) Inlet Location
| Inlet on grade ﬂ
Crozg-zlope of Pavement: 0.020 [FEAEE]
0.000
v Define Cross-slope of Gutter | 0. 045 [FtAFE] Inlet T
nlet Tupes
b anning's Roughness: 0.5 | Grate j
[arate Types
Gutter Width: 1.000 ]
|P-1-7/8 |
Enter one of the following:
Grate Wwidth: 1.700 ft
(" Design Flav: 0.000 [cfs) raE i
Grate Length: 3.000 ft
f* ‘width of Spread: 4.000 [Ft] it (1)

Hydraulic Toolbox

Gutter O
Area of defined cross gutter slape,
Eo[Gut

Depth 5

! Gutter width cannot be less than the grate width with a 0 fin]

FHWA Hydraulic Toolbox
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CURB (SEE
NOTES 2 &3)




W'I 1 WEB BARS.
INLET TOP UNIT APPLICATIONS

ToPunT | cuRB
| TYPEA | USEINNONCURBED |

| TYPEB | INTEGRAL PCC CURB 8 GUTTER, TYPE 1-8 & 3-8, PCC CURB TYPE 1-8

m INTEGRAL PCC CURB & GUTTER, TYPES 16, 3-6, 14, 3-4, 1-2 AND 3-2
AND PCC CURB TYPE 1-6, 1-4, AND 1-2.

| TYPED | INTEGRAL PCC CURB & GUTTER, TYPE 2

| TYPEE | PCCCURBTYPE2

~
-~

-~
-~

2" x 4" TEMPORARY
-~ DRAINAGE OPENING

A
-
-~ DRAINAGE INLET

BOX (TYP.
e 2" x 4" TEMPORARY
DRAINAGE DPENING

-
-~
-~
-~ DRAINAGE INLET

BOX (TYP.)

TYPE EUNIT SHOWN TYPE B TOP UNIT SHOWN WITH
INTEGRAJ. CURB & GUTTER TYPE 3

2021 SCD




RDM Figure 6-3

\\5 CURB SELECTION & DRAINAGE

Inlet clogging factor of safety

O * 1.5 with curb and 2.0 without curb
* 1.0 for curb opening inlet

#4 REBAR
LENGTH VARIES

SEE NOTE (TYP.) MATCH FLOWLINE

MATCH PROPOSED
PAVEMENT GRADE

MATCH FLOWLINE

#4 REBAR MATCH PROPOSED
LENGTH VARIES PAVEMENT GRADE
SEE NOTE (TYP.)

- INTEGRAL PCC CURB AND GUTTER, 146 AND 3-6 & CURB, TYPE 1-6 - 12" MIN.
- INTEGRAL PCC CURE AND GUTTER, 1-4 AND 3-4 & CURB, TYPE 1-4- 10" MIN,
- INTEGRAL PCC CURE AND GUTTER, TYPES 1-2 AND 3-2 & CURB, TYPE 1-2 - " MIN.

* - THIS DIMENSION VARIES BASED ON THE ig OF THE CURB AND GUTTER OR CURB LISED

SEE CURE OPENING DETAIL ON THIS SHEET

2021 SCD
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C
%" RADIUS (TYP)

PLAN

NOTES:
1). INSTALLTYPE 1 AND 4 DRAINAGE INLET GRATES ONLY IN CONJUNCTION WITH
R

; CURB OR CURB & )
%" ROUND—" " 2). INSTALL TYPE 2 DRAINAGE INLET GRATE ONLY WHERE BICYCLE TRAFFIC IS NOT
BARS (TVP) EXPECTED TO BE PRESENT.
3). LABEL THE TOP OF ALL DRAINAGE INLET GRATES, EXCEPT TYPE 7, WITH "ONLY RAIN
| | | | | | | DOWN THE STORM DRAIN". ALSO, LABEL DRAINAGE INLET GRATES TYPE 1 AND
TYPE 4 WITH "WATER FLOW" AND AN ARROW INDICATING FLOW DIRECTION AS
NOTE: THIS INLET GRATE SHOWN IN THE EXAMPLE DETAIL.
15 ONLY TO BE USED WHEN LABEL THE TOP AND BOTTOM OF THE TYPE 1 DRAINAGE INLET GRATE WITH
"CURBSIDE" AS SHOWN ON THE EXAMPLE DETAIL.
{ . ONLY USE THE TYPES 5 & 6 DRAINAGE INLET FRAME AND GRATE COMBINATIONS
WITHOUT APPROVAL BY ON LAWN INLET DRAINAGE BOXES. SEE SCHEDULE ON D-4, SHEET 1 FOR WHICH
THE ENGINEER. BOX SIZES ARE CONSIDERED LAWN INLET DRAINAGE BOXES.
. THE TYPE 6 DRAINAGE INLET FRAME AND GRATE COMBINATION SHOWN IS THE
W NEENAH FOUNDRY FRAME AND GRATE COMBINATION MODEL NF-1878-A5G, AN
"THIS FRAME IS TO BE USED WITH ACCEPTABLE ALTERNATIVE IS THE EAST JORDAN IRON WORKS FRAME AND GRATE

TYPES 1 THROUGH 4 GRATES ONLY COMBINATION MODEL V-5622.

2021 SCD




6.8.2.6.2 INLET GRATES

The types of inlet grates used on projects
are shown in  DelDOT's  Standard
Construction Details. All the grates are 20 in
by 36 in. A description of the grates follows.

Type 1 grate has an opening area of 320
in°, approximately 44% of the total area. The
rounded bars intercept flow more efficiently. It
is used adjacent to curb with or without
integral gutter where bicycle traffic can be
anticipated.

Type 2 grate has an opening area of 370
in’, approximately 51% of the total area. This
grate 1s used adjacent to a curb in controlled
access highways or in median swales where
bicycle traffic is restricted.

Type 3 grate has an opening area of 295
in’, approximately 41% of the total area. This
type of grate is used in open parking areas,
median swales, and along roadsides where
bicycle traffic can be expected. These grates
are intended to intercept the surface runoff in
sump conditions and shall not be used beside
curbs.

Type 4 vane grate has an opening area of
215 in’, approximately 30% of the total area.
This type of grate has a higher hydraulic
capacity and lower weight than the other
types. It may be used where bicycle traffic
can be expected. It is not recommended for
use in sump locations.

RDM
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GRATE SELECTION & DRAINAGE

GRATES: L=1.2m (4 FT); W=06m (2FT)
A P-50

GRATES: L=0.6m (2 FT): W=0.6m (2FT)
1A. P-50
1B. P-30
2. Curved Vane
—3-45Relined-Bar-
4. P-50x100
5. 30° Inclined Bar
6. Reticuline

SLOTTED INLETS  w>45mm (1.75FT)

CURB OPENINGS  h>110mm @25FT)""
7.L=6.0m (20 FT)
8. L=4.5m (15 FT)
9.L=3.0m (10FT)
10.L=1.5m (5FT)

DEPRESSED CURB OPENINGS
W=0.6m (2FT);  a=50mm (2 IN)
11.L=3.0m (10FT)
12.L=1.5m (5FT)

@ exnt-swn o 2 NUMBER

Intercepted Flow Qi(ﬂalsac)

0.04 0.06 0.08
Longitudinal Slope S

Figure 4-11. Comparison of inlet interception capacity, slope variable.

HEC-22

O




Correct Use of Type 3 Grate Poor use of Type 3 Grate




5, NOT ADJACENT
'OF PAVING SHALL BE
PE 3. THE ACTUAL
THE NEED FOR ANY GRATE
IFICATIONS OR FOR NEW FRAMES SHALL
E DETERMINED BY THE ENGINEER.

2020 Approved Project Notes







Ideal locations for Type 2 Grates




\\5 GRATE SELECTION & DRAINAGE

O
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mj &SLHI_ Section A-A I_ n
W= %ﬂl Toqﬂ
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Section B-B

#  These Dimenslons Rellar To The 45° 60 (2.25") Grate.
@  Thess Dimansions Rafar To Tha 45°-85 (3.25") Grate,

HEC-22

Figure 4-8. 45°- 60 (2.25") and 45°- 85 (3.25") tilt-bar grates.
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e 3.00
_‘-‘---‘-""‘—-._
_ s = 2.50
m{--——u = = | = 2.00
P B— i *é‘
— ~ = 150
- ~ : y =}
— = / I 1.00
——al y
A 0.50 —
B = e e
> 000 *—*
0 1 2 3 4 5 6
B Longitudinal slope [%]

i

Spread —o—2ft 3ft 4ft 5ft !
itudinal slope for a
‘shoulder

No bypass flow

Water depth
1.0 2.05 3.07 4.0 5.12 [in]

Bypass flow without overtopping of the grate

Efficiency of the grate for a roadway with a 4-foot shoulder



INFLUENCE OF DEBRIS

S—

Water depth
debris 0.00 0.55 1.1 1.65 2.2 2.76 [in]

vertical curb

Flow pattern in the vicinity of the inlet grate without obstruction

Model of stacked debris at the inlet

Water depth
0.00 0.63 1.26 1.89 2.52 3.19 [in]

Efficiency drop of 15 %

Flow pattern in the vicinity of the inlet grate with obstruction







Table 4-5. Average Debris Handling Efficiencies of Grates Tested.

Longitudinal Slope

Rank Grate 0.005 0.04
1 Curved Vane 46 61
2 30°- 85 Tilt Bar 44 55
3 45°- 85 Tilt Bar 43 48
4 P—-50 32 32
5 P - 50xI00 18 28
6 45°- 60 Tilt Bar 16 23
7 Reticuline 12 16
8 P—-30 9 20




Good use of Type 3-8 C&G

West Dover Connector
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location of the crossing.

*Recommended edit










dominant direction of travel ?
long dimension perpendicular to 4 HHHHH
dominant direction of travel —, [ 1 HH HH H

—

0'-0.50" max

Figure 3.1.5.3 Horizontal Openings (R302.7.3)
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