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The minimum concrete cover to the face of any bar is

and finish all exposed surfaces with a Class 1 ordinary finish.
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Dimensions without units are millimeters.

units of measure. Metric This drawing contains
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NOTE:
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CURB AND GUTTER SECTION
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DITCH SECTION
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INLET DETAIL

3.

2.

1.

The minimum concrete cover to the face of any bar is

and finish all exposed surfaces with a Class 1 ordinary finish.
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Chamfer all exposed edges 20 mm 

Standard M604-3 for Type B Frame and Grate.

See Standard M604-2 for Type A Frame and Grate and 

50 mm unless otherwise shown.
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GRATE CORNER DETAILFRAME CORNER DETAIL

FRAME ANCHOR DETAIL

FRAME DETAIL

GRATE DETAILS
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FRAME AND GRATE DETAILS
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THREADED CONCRETE ANCHORS:  Ferrule loop 

BOLTS & WASHERS: ASTM A307, Galvanized.

STRUCTURAL STEEL: ASTM  A36.

8.

7.

6.

5.

4.

3.

2.

1.

Number of plates varies according to pipe diameter. 

FINISH: Galvanized after fabrication.

material thickness.  Grind smooth all contact surfaces. 

all joints with a minimum size fillet weld, based on 

Specifications.  Unless otherwise indicated seal weld 

WELDING: Weld in conformance with the Standard 

a full penetration butt weld.

HEADED CONCRETE ANCHORS: Weld to frame with 

45
°

(trim L to size)

NOTE:

    NO SCALE

See Standard 604-1 for dimensions of T.

See Standard 604-1.
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GRATE CORNER DETAILFRAME CORNER DETAIL

FRAME ANCHOR DETAIL

FRAME DETAIL

GRATE DETAILS

SECTION A-A
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FRAME AND GRATE DETAILS
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THREADED CONCRETE ANCHORS:  Ferrule loop 

BOLTS & WASHERS: ASTM A307, Galvanized.

STRUCTURAL STEEL: ASTM  A36.

8.

7.

6.

5.

4.

3.

2.

1.

Number of plates varies according to pipe diameter. 

FINISH: Galvanized after fabrication.

material thickness.  Grind smooth all contact surfaces. 

all joints with a minimum size fillet weld, based on 

Specifications.  Unless otherwise indicated seal weld 

WELDING: Weld in conformance with the Standard 

a full penetration butt weld.

HEADED CONCRETE ANCHORS: Weld to frame with 

45
°

(trim L to size)

NOTE:

    NO SCALE

inserts for M10 bolt or approved equal.

each 115 increment.

97.5 kg.  Increase or decrease weight by 12.7 kg for 

Estimated weight, frame and grate (756 x 756) 

metric sizes are unavailable.

Equivalent U.S. Customary sizes may be used when 

Furnish hardware in the metric sizes shown.  

See Standard M604-1 for dimensions of T.

See Standard M604-1.
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FRAME AND GRATE DETAILS

FRAME CORNER DETAIL GRATE CORNER DETAIL
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GRATE DETAILS
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8.

7.

6.

5.

4.

3.

2.

1.

FINISH:  Galvanized after fabrication.

material thickness.  Grind smooth all contact surfaces. 

all joints with a minimum size fillet weld, based on 

Specifications.  Unless otherwise indicated seal weld 

WELDING:  Weld in conformance with the Standard 

a full penetration butt weld.

HEADED CONCRETE ANCHORS:  Weld to frame with 

THREADED CONCRETE ANCHORS:  Ferrule loop inserts 

BOLTS & WASHERS:  ASTM A307, Galvanized.

STRUCTURAL STEEL:  ASTM A36.

Number of plates varies according to pipe diameter.

    NO SCALE

NOTE:

238 lbs.  Increase or decrease weight by 19 lbs for 

Estimated weight, frame and grate (2'-6" x 2'-6") 

See Standard 604-1 for dimensions of T.

See Standard 604-1.

 inch bolt or approved equal.8
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FRAME AND GRATE DETAILS

FRAME CORNER DETAIL GRATE CORNER DETAIL

FRAME ANCHOR DETAIL

FRAME DETAIL

GRATE DETAILS

SECTION A-A

SECTION B-B

(typ.)

(typ.)

C-L2

30°

(typ.)

AA

B

B

(trim angle to size)

T  (See Note 8)

headed anchor

45°
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Direction of flow
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Dimensions without units are millimeters.

units of measure. Metric This drawing contains
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8.

7.

6.

5.

4.

3.

2.

1.

FINISH:  Galvanized after fabrication.

material thickness.  Grind smooth all contact surfaces. 

all joints with a minimum size fillet weld, based on 

Specifications.  Unless otherwise indicated seal weld 

WELDING:  Weld in conformance with the Standard 

a full penetration butt weld.

HEADED CONCRETE ANCHORS:  Weld to frame with 

THREADED CONCRETE ANCHORS:  Ferrule loop inserts 

BOLTS & WASHERS:  ASTM A307, Galvanized.

STRUCTURAL STEEL:  ASTM A36.

Number of plates varies according to pipe diameter.

    NO SCALE

NOTE:

for M10 bolt or approved equal.

each 60 mm increment.

108 kg.  Increase or decrease weight by 8.6 kg for 

Estimated weight, frame and grate (756 x 756 mm) 

metric sizes are unavailable.

Equivalent U.S. Customary sizes may be used when 

Furnish hardware in the metric sizes shown.   

See Standard M604-1 for dimensions of T.

See Standard M604-1.
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TABLE OF QUANTITIES

location, except as noted

Position catch basin at this

CATCH BASIN LAYOUT AT BRIDGE ENDS

PLAN

Bridge Parapet

location if bridge slab is used

Position catch basin at this

6.

5.

4.

  

3.

2.

1.

Make all coupling band connections watertight by placing 

apron.

Place Class 2 riprap according to Section 251 for protective 

corrugated sheets.  

Fabricate tapered portion of slip-joint from either flat or 

bands before tightening.

A

Hinge line of foreslope

Post spacing as shown in the plans

Curb

W-Beam Guardrail

A

End curb

normal height to zero

Taper curb from

3

CATCH BASIN LAYOUT

Variable fill slope

Coupling band

SECTION A-A

Section 602

Outlet pipe

post and blockout

Wood or steel

face of guardrail

Align curb with

pavement

concrete 

Asphalt or

Bend to clear pipe

Variable
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PLAN

PROTECTIVE APRON

Section 602

Variable slip-joint,

Post spacing
 as shown in the plan

s

Curb

Hinge line 
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Protective apron

Down drain, Section 602

ordinary finish.

and finish all exposed surfaces with a Class 1 
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NOTE:

The minimum concrete cover to the face of any bar is  

Standard 604-3 for Type B Frame and Grate.

See Standard 604-2 for Type A Frame and Grate and 

-inch bead of approved caulking under each half of the 16
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3

Chamfer all exposed edges 
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Dimensions without units are millimeters.

units of measure. Metric This drawing contains
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5.
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3.

2.

1.

Make all coupling band connections watertight by placing 

apron.

Place Class 2 riprap according to Section 251 for protective 

corrugated sheets.  

Fabricate tapered portion of slip-joint from either flat or 

bands before tightening.

A

Hinge line of foreslope

Post spacing as shown in the plans

Curb

W-Beam Guardrail

A

End curb

normal height to zero

Taper curb from

3

CATCH BASIN LAYOUT

Variable fill slope

Coupling band

SECTION A-A

Section 602

Outlet pipe

post and blockout

Wood or steel

face of guardrail

Align curb with

pavement

concrete 

Asphalt or

Bend to clear pipe

Variable
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PLAN

PROTECTIVE APRON

Section 602

Variable slip-joint,

Post spacing
 as shown in the plan
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Hinge line 
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Protective apron

Down drain, Section 602

ordinary finish.

and finish all exposed surfaces with a Class 1 
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NOTE:

The minimum concrete cover to the face of any bar is  

Chamfer all exposed edges 20 mm 

5 mm bead of approved caulking under each half of the 

525 for 450 down drains

375 for 300 down drains

300 for 200 down drains

Standard M604-3 for Type B Frame and Grate.

See Standard M604-2 for Type A Frame and Grate and 

50 mm unless otherwise shown. 
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PLAN

ISOMETRIC VIEW

SECTION B-B

DETAIL A

1:6

1:6

SECTION A-A

3.

2.

1.

and dimensions are shown in the plans.

Curb shape shown for illustration only.  Actual curb shape 

where required

End section

(4 required with nuts and washers)

pipe culvert

D Diameter

Grate

Grate frame

Elbow where required

Guardrail where required

Curb

    NO SCALE

NOTE:

See Detail A
centers and vertical bars on 12-inch centers.

centers each way.  In walls, place horizontal bars on 6-inch 

from face of concrete.  In floors, place bars on 6-inch 

See Standard 604-6 for Frame and Grate Details.

-inch clear2
1

All reinforcing bars are #5 placed a minimum 1
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Dimensions without units are millimeters.

units of measure. Metric This drawing contains
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DETAIL A
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SECTION A-A

3.

2.

1.

and dimensions are shown in the plans.

Curb shape shown for illustration only.  Actual curb shape 

where required

End section

(4 required with nuts and washers)

pipe culvert

D Diameter

Grate

Grate frame

Elbow where required

Guardrail where required

Curb

    NO SCALE

NOTE:

See Detail A

See Standard M604-6 for Frame and Grate Details.

centers and vertical bars on 300 mm centers.

centers each way.  In walls, place horizontal bars on 150 mm 

from face of concrete.  In floors, place bars on 150 mm 

All reinforcing bars are #16 placed a minimum 40 mm clear 

M20 x 120 x 200 anchor bolt
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See Detail D

(14 required)
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Resistance weld 

(7 required)
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See Detail C
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See Detail B
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(OBLIQUE)

DETAIL C

A

A

DETAIL D

GRATE FRAME

GRATE

DETAIL B

(OBLIQUE)

DETAIL A

SECTION A-A

Fabricate frame and grate from structural steel.

after fabrication.

Hot dip galvanize all metal parts for frame and grate 

NOTE:

    NO SCALE

with nuts. 

" x 8" anchor bolts 4
3

Attach frame to inlet using four 

" bars as required to place2
1

" x 2
1

Cut holes in 3

inch diameter rods.-8
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5
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See Detail D

(14 required)

or electro forge 

Resistance weld 

(7 required)

(2 required)

(4 required)

(2 required)

See Detail C

(10 required)

See Detail B

16 dia. x 70 rod

16 dia. x 555 rod

89 x 12.7 x 840 bar 

89 x 12.7 x 555 bar 
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See Detail A

1
2

.7

12.74412.7

35

7
6

3
5

5.

4.

3.

2.

1.
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DETAIL C

A

A

DETAIL D

GRATE FRAME

GRATE

DETAIL B

(OBLIQUE)

DETAIL A

SECTION A-A

Fabricate frame and grate from structural steel.

after fabrication.

Hot dip galvanize all metal parts for frame and grate 

NOTE:

    NO SCALE

when metric sizes are unavailable.

Equivalent U.S. Customary sizes may be used 

Furnish hardware in the metric sizes shown.  

to 89 x 12.7 mm bars.

Spot weld 16 mm diameter rods for frame and grate 

16 mm diameter rods.

Cut holes in 89 x 12.7 mm bar as required to place 

bolts with nuts. 

Attach frame to inlet using four M20 x 120 x 200 mm anchor 

Dimensions without units are millimeters.

units of measure. Metric This drawing contains
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2.

1.

dimensions are permitted to allow manufacturer's standards.

For frames and gratings, minor variations in design and 

For pipes on skew, adapt inlets as directed.

Construct inlets parallel to the roadway centerline and grade. 

B
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TYPE 6B

METAL FRAMES AND GRATINGS 

Gray Iron Castings,  AASHTO M 105

SECTION B-B

DETAIL A

TYPE 6B INLET

SECTION A-A

A

PLAN

D

Shape to drain

See Detail A
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2.

1.

dimensions are permitted to allow manufacturer's standards.

For frames and gratings, minor variations in design and 

For pipes on skew, adapt inlets as directed.

Construct inlets parallel to the roadway centerline and grade. 
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TYPE 6B

METAL FRAMES AND GRATINGS 

Gray Iron Castings,  AASHTO M 105

SECTION B-B

DETAIL A
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SECTION A-A
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PLAN

D

Shape to drain

See Detail A
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Ditch Inlet Ditch Inlet

TYPICAL GUTTER PLACEMENT

ONE INTERMEDIATE SLOPE

ONE STEEP SLOPEBOTH SIDES FLATBOTH SLOPES STEEP

ONE FLAT SLOPE

ONE STEEP SLOPE

SECTION A-A SECTION B-B

DETAIL A

B

B

A A

APPROXIMATE QUANTITIES

Normal di
tch l

ine

Minimum Depth (H)

Inlet concrete for

Additional inlet concrete

Gutter concrete

(not included above)

Cover concrete

Cover reinforcing steel

Pipe size

Concrete

Ditch and Inlet Ditch and Inlet

Cover

Type 7B- double gutter

Cover

Type 7B- double gutterSee Detail A

loose rock (typ.)

Normal ditch grade 

pipes to be sealed by welding

Open areas at end of 

shear connector

each end of each pipe

Weld

V
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varies with ditch
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0.362 cuyd for each additional foot of depth (H)

4
"

"2
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2" dia. solid steel bar at 
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2.

1.

Warp ditch to tie smoothly into inlet gutter.

between two grades.

Type 7B has a double gutter when inlet is in a sag 

Type 7A has a single gutter when inlet is on a grade.

acceptable if approved.

Alternate methods of anchoring angle iron will be 

AASHTO M 111.

Galvanize grate after fabrication in accordance with 

NOTE:

    NO SCALE

Maximum depth (H) is 12'-8".

centers and vertical bars on 12-inch centers.

centers each way.  In walls, place horizontal bars on 6-inch 

clear from face of concrete.  In floors, place bars on 6-inch 

".4
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Ensure outside dimensions of grate are 3'-4" x 2'-11

inch -2
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All reinforcing bars are #5 placed a minimum 1
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Ditch Inlet Ditch Inlet

TYPICAL GUTTER PLACEMENT

ONE INTERMEDIATE SLOPE

ONE STEEP SLOPEBOTH SIDES FLATBOTH SLOPES STEEP

ONE FLAT SLOPE

ONE STEEP SLOPE

SECTION A-A SECTION B-B

DETAIL A

B

B

A A

APPROXIMATE QUANTITIES

Normal di
tch l

ine

Minimum Depth (H)

Inlet concrete for

Additional inlet concrete

Gutter concrete

(not included above)

Cover concrete

Cover reinforcing steel

Pipe size

Concrete

Ditch and Inlet Ditch and Inlet

Cover

Type 7B- double gutter

Cover

Type 7B- double gutterSee Detail A

loose rock (typ.)

Normal ditch grade 

pipes to be sealed by welding

Open areas at end of 

shear connector

each end of each pipe

Weld

V
a
r
ia

b
le

H
 v

a
r
ie

s

Ty
pe
 7

B

Ty
pe
 7

A

slope, 1:2 max.
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Warp ditch to tie smoothly into inlet gutter.

between two grades.

Type 7B has a double gutter when inlet is in a sag 

Type 7A has a single gutter when inlet is on a grade.

acceptable if approved.

Alternate methods of anchoring angle iron will be 

AASHTO M 111.

Galvanize grate after fabrication in accordance with 

NOTE:

    NO SCALE

centers and vertical bars on 300 mm centers.

centers each way.  In walls, place horizontal bars on 150 mm 

clear from face of concrete.  In floors, place bars on 150 mm 

All reinforcing bars are #16 placed a minimum 40 mm 

Maximum depth (H) is 3800 mm.

Ensure outside dimensions of grate are 1000 x 890 mm.

FOR 300 TO 900 CULVERT
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SECTION A-A

SECTION B-B SECTION C-C

A A

MASS: (Approximate, cast iron)

manufacturer's standards.

Frame and cover dimensions may vary slightly to allow 

3.

2.

1.

clear from face of concrete.  In floors, place bars on
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NOTE:

    NO SCALE

Cover -  83 ± 4 lb.

Frame - 86 ± 4 lb.

on 6-inch centers and vertical bars on 12-inch centers. 
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Dimensions without units are millimeters.

units of measure. Metric This drawing contains

SECTION A-A

SECTION B-B SECTION C-C

A A

MASS: (Approximate, cast iron)

manufacturer's standards.

Frame and cover dimensions may vary slightly to allow 

3.

2.

1.
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on 150 mm centers and vertical bars on 300 mm centers.

150 mm centers each way.  In walls, place horizontal bars 

All reinforcing bars are #16 placed a minimum 40 mm 

Cover - 38 ± 2 kg

Frame - 39 ± 2 kg
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