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MDSHA BOOK OF STANDARD 

FOR HIGHWAYS, INCIDENTAL STRUCTURES AND TRAFFIC CONTROL APPLICATIONS 

STANDARD 

NUMBERS 
DESCRIPTION 

Dates 

MDSHA FHWA 

 CATEGORY “3” DRAINAGE 
  

MD 350.01 
STANDARD END SUPPORT WALL                          

METAL OR CONCRETE ROUND PIPE 
10/01/01 12/12/86 

MD 351.01 
STANDARD END SUPPORT WALL                           

METAL PIPE ARCH 
10/01/01 12/12/86 

MD 352.01 STANDARD HEADWALLS - B-48 B-54 B-60 10/01/01 08/01/84 

MD 352.02 STANDARD HEADWALLS - B-66 B-72 B-78 B-84 10/01/01 06/18/75 

MD 354.01 
STANDARD TYPE C ENDWALL                               

METAL OR CONCRETE ROUND PIPE 
10/01/01 12/12/86 

MD 355.01 
STANDARD TYPE C ENDWALL                                         

METAL PIPE ARCH 
10/01/01 12/10/86 

MD 355.02 
STANDARD TYPE C ENDWALL HORIZONTAL 

ELLIPTICAL CONCRETE PIPE 
08/12/02 09/27/01 

MD 355.03 
STANDARD END SUPPORT WALL HORIZONTAL 

ELLIPTICAL CONCRETE PIPE 
08/12/02 09/27/01 

MD 356.01 
STANDARD TYPE E ENDWALL                                        

METAL OR CONCRETE ROUND PIPE 
10/01/01 12/12/86 

MD 357.01 
STANDARD TYPE E ENDWALL                                     

METAL PIPE ARCH 
10/01/01 12/12/86 

MD 358.01 
STANDARD TYPE F ENDWALL                                        

METAL OR CONCRETE ROUND PIPE 
10/01/01 12/12/86 

MD 358.02 
 SPECIAL TYPE F ENDWALL                                    

METAL OR CONCRETE ROUND PIPE 
10/01/01 12/12/86 

MD 358.03 STANDARD TYPE F ENDWALL MODIFICATIONS 10/01/01 03/23/56 

MD 358.04 
PRECAST TYPE F ENDWALL                                               

METAL OR CONCRETE ROUND PIPE 
10/01/01 06/20/95 

MD 358.05 PRECAST TYPE F ENDWALL DIMENSIONS              

METAL OR CONCRETE ROUND PIPE 
08/12/02 06/20/95 

MD 359.01 
STANDARD TYPE F ENDWALL                                         

METAL PIPE ARCH 
10/01/01 12/12/86 
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MDSHA BOOK OF STANDARD 

FOR HIGHWAYS, INCIDENTAL STRUCTURES AND TRAFFIC CONTROL APPLICATIONS 

STANDARD 

NUMBERS 
DESCRIPTION 

Dates 

MDSHA FHWA 

 CATEGORY “3” DRAINAGE 
  

MD 359.02 
 PRECAST TYPE F ENDWALL                                      

METAL PIPE ARCH 
10/01/01 12/16/93 

MD 359.03 
 PRECAST TYPE F ENDWALL DIMENSIONS             

METAL PIPE ARCH 
10/01/01 06/23/92 

MD 360.01 
STANDARD TYPE G ENDWALL                                      

METAL OR CONCRETE ROUND PIPE 
10/01/01 12/12/86 

MD 360.02 
STANDARD TYPE G ENDWALL              

MODIFICATIONS 
10/01/01 03/23/56 

MD 362.01 
STANDARD TYPE H ENDWALL                                      

METAL OR CONCRETE ROUND PIPE 
10/01/01 12/12/86 

MD 362.01-01 
STANDARD TYPE H ENDWALL                           

DIMENSIONS AND QUANTITIES 
10/01/01 12/12/86 

MD 368.01 
STANDARD CONCRETE END SECTION                 

ROUND CONCRETE PIPE 
07/01/09 07/27/09 

MD 368.02 
STANDARD CONCRETE END SECTION                 

ROUND CONCRETE PIPE 
07/01/09 07/27/09 

MD 369.00 
STANDARD CONCRETE END SECTION HORIZONTAL 

ELLIPTICAL PIPE 
07/01/09 07/27/09 

MD 370.01 
   STANDARD METAL END SECTION                    

ROUND METAL PIPE 
07/01/09 07/27/09 

MD 370.11 
STANDARD CONNECTIONS                                    

METAL END SECTIONS 
07/01/09 07/27/09 

MD 371.01 
   STANDARD METAL END SECTION                     

METAL PIPE ARCH 
07/01/09 07/27/09 

MD 374.02 
STANDARD WR & WRM INLET                               

FRAME AND GRATE 
10/01/01 09/21/87 

MD 374.03 
STANDARD WR & WRM INLET                               

FRAME AND GRATE 
10/01/01 09/21/87 

MD 374.04 STANDARD WR INLET 10/01/01 02/24/88 

MD 374.05 STANDARD WRM INLET 10/01/01 02/24/88 
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MDSHA BOOK OF STANDARD 

FOR HIGHWAYS, INCIDENTAL STRUCTURES AND TRAFFIC CONTROL APPLICATIONS 

STANDARD 

NUMBERS 
DESCRIPTION 

Dates 

MDSHA FHWA 

 CATEGORY “3” DRAINAGE 
  

MD 374.06 SINGLE WR INLET 10/01/01 02/24/88 

MD 374.08 TRIPLE WR INLET 10/01/01 02/24/88 

MD 374.09 TRIPLE WR FRAME 10/01/01 08/01/84 

MD 374.10 TRIPLE WRM INLET 12/07/09 02/24/88 

MD 374.12 
STANDARD NR & NRM INLET                                

FRAME AND GRATE 
10/01/01 08/01/84 

MD 374.13 
STANDARD NR & NRM INLET                                

FRAME AND GRATE 
10/01/01 09/21/87 

MD 374.14 STANDARD NR INLET 10/01/01 02/24/88 

MD 374.15 STANDARD NRM INLET 10/01/01 02/24/88 

MD 374.21 PRECAST WR INLET 10/01/01 03/30/87 

MD 374.22 PRECAST WRM INLET 10/01/01 03/30/87 

MD 374.23 PRECAST SINGLE WR INLET 10/01/01 03/30/87 

MD 374.24 PRECAST NR INLET 10/01/01 03/30/87 

MD 374.25 PRECAST NRM INLET 10/01/01 03/30/87 

MD 374.26 PRECAST TRIPLE WR INLET 10/01/01 01/02/91 

MD 374.27 PRECAST TRIPLE WRM INLET 10/01/01 01/02/91 

MD 374.27-01 PRECAST TRIPLE WRM INLET 10/01/01 01/02/91 

MD 374.31 STANDARD C O G INLETS 5’, 10’ 15’ & 20’ 11/18/04 03/30/87 

MD 374.41 STANDARD C O S INLETS 5’ & 15’ 11/18/04 03/30/87 

MD 374.51 
PRECAST OR CAST IN PLACE SQUARE AND 

RECTANGULAR COG INLETS 5', 10', 15' & 20' 
08/03/10 07/26/10 

MD 374.55 
PRECAST CONCRETE INLET SLABS AND 

ADJUSTMENT COLLARS FOR COG AND COS INLETS 
10/01/01 01/02/91 
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FOR HIGHWAYS, INCIDENTAL STRUCTURES AND TRAFFIC CONTROL APPLICATIONS 

STANDARD 

NUMBERS 
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Dates 

MDSHA FHWA 

 CATEGORY “3” DRAINAGE 
  

MD 374.55-01 

PRECAST CONCRETE INLET SLABS AND 

ADJUSTMENT COLLARS FOR COG/COS INLETS TO 

ACCOMMODATE 6 INCH CURB 

03/25/03 05/05/03 

MD 374.61 
PRECAST OR CAST IN PLACE SQUARE AND 

RECTANGULAR COS INLETS 5', 10', 15' & 20' 
08/03/10 07/26/10 

MD 374.62 
PRECAST OR CAST IN PLACE CIRCULAR COG INLETS 

5', 10', 15' & 20' 
08/03/10 07/26/10 

MD 374.63 
PRECAST OR CAST IN PLACE CIRCULAR COS INLETS                   

5', 10', 15' & 20' 
08/03/10 07/26/10 

MD 374.64 
ALTERNATE PRECAST TROUGHS FOR                     

COG AND COS INLETS 
10/01/01 09/04/91 

MD 374.65 
DEPRESSED CONCRETE GUTTER PAN                     

FOR COG AND COS INLETS 
10/01/01 01/02/91 

MD 374.66 
PRECAST OR CAST IN PLACE SHALLOW COG INLET 5' 

OR 10' TROUGH OPENING 
10/01/01 02/23/98 

MD 374.67 
PRECAST OR CAST IN PLACE SHALLOW COS INLET 5' 

OR 10' TROUGH OPENING 
10/01/01 02/23/98 

MD 374.68 
PRECAST OR CAST-IN-PLACE COG / COS OPENING 

FOR 8’ CURB 5’ OR 10’ ONLY 
01/09/08 11/26/07 

MD 374.70 
PRECAST STANDARD TYPE S INLET                  

DOUBLE GRATE TANDEM 
08/03/10 07/26/10 

MD 374.71 
PRECAST STANDARD TYPE S COMBINATION INLET 

DOUBLE GRATE TANDEM 
08/03/10 07/26/10 

MD 374.72 
PRECAST STANDARD TYPE HS                

COMBINATION INLET 
08/03/10 07/26/10 

MD 374.73 
PRECAST STANDARD TYPE S INLET                     

SINGLE GRATE 
08/03/10 07/26/10 

MD 374.74 
PRECAST STANDARD TYPE E                   

COMBINATION INLET 
08/03/10 07/26/10 

MD 374.75 
PRECAST STANDARD TYPE H                  

COMBINATION INLET 
07/01/09 07/27/09 
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Dates 

MDSHA FHWA 

 CATEGORY “3” DRAINAGE 
  

MD 374.85 STANDARD ADA COMPLIANT INLET SINGLE GRATE 07/14/08 02/04/08 

MD 374.85-01 
STANDARD ADA COMPLIANT INLET SINGLE      

FRAME AND GRATE 
07/14/08 02/04/08 

MD 374.86 
STANDARD ADA COMPLIANT INLET                 

DOUBLE GRATE TANDEM 
07/14/08 02/04/08 

MD 374.86-01 
STANDARD ADA COMPLIANT INLET DOUBLE   

FRAME AND GRATE 
07/14/08 02/04/08 

MD 376.11 STANDARD TYPE E INLET 08/03/10 07/26/10 

MD 376.12-01 
CURVE VANE GRATE WITH FRAME FOR TYPE “E” 

INLET (E-CV) 
07/01/09 07/27/09 

MD 376.21 STANDARD TYPE E COMBINATION INLET 08/03/10 07/26/10 

MD 376.22 
STANDARD TYPE E COMBINATION INLET STANDARD 

CAST IRON FRAME 
11/18/04 03/23/56 

MD 376.24 
STANDARD TYPE E COMBINATION INLET  DETAIL OF 

SPECIAL CURB 
11/18/04 02/04/69  

MD 378.03 
STANDARD SINGLE OR DOUBLE OPENING  TYPE K 

INLET OPEN-END GRATE NON-TRAFFIC AREAS 
10/01/01 06/23/87 

MD 378.04 STANDARD TYPE K INLET REPLACEMENT GRATE 10/01/01 02/08/83 

MD 378.05 
STANDARD SINGLE OR DOUBLE OPENING  TYPE K 

INLET OPEN-END GRATE 
10/01/01 06/23/87 

MD 378.06 
STANDARD TYPE K INLET                                            

SINGLE FRAME AND GRATE 
03/15/06 04/05/06 

MD 378.07 
STANDARD TYPE K INLET DOUBLE                     

FRAME AND GRATE 
10/01/01 05/12/75 

MD 378.11 
PRECAST STANDARD SINGLE OR DOUBLE OPENING 

TYPE K INLET OPEN-END GRATE 
10/01/01 06/23/87 

MD 379.01 STANDARD TYPE S INLET SINGLE GRATE 08/03/10 07/26/10 

MD 379.02-01 
CURVE VANE GRATE WITH FRAME FOR SINGLE TYPE 

“S” INLET (S-CV) 
07/01/09 07/27/09 
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MD 379.03 
STANDARD TYPE S INLET                                          

DOUBLE GRATE TANDEM 
08/03/10 07/27/09 

MD 379.04 
STANDARD TYPE S COMBINATION INLET        

DOUBLE GRATE TANDEM 
08/03/10 07/27/09 

MD 379.05-01 
CURVE VANE GRATES WITH FRAME FOR DOUBLE 

TYPE “S” INLET (S2-CV) 
07/01/09 07/27/09 

MD 379.06 
STANDARD TYPE S INLET & COMBINATION STEEL 

FRAME AND GRATE ALTERNATE 
07/01/09 07/27/09 

MD 379.07 
STANDARD TYPE S INLET & COMBINATION STEEL 

FRAME AND GRATE ALTERNATE 
07/01/09 07/27/09 

MD 379.08 
STANDARD TYPE S INLET & COMBINATION 

RETICULAR REPLACEMENT GRATE  
10/01/01 02/08/83 

MD 380.01 STANDARD TYPE HS COMBINATION INLET 08/03/10 07/26/10 

MD 381.01 STANDARD YARD INLET 10/01/01 06/23/87 

MD 381.02 PRECAST YARD INLET 10/01/01 06/23/87 

MD 383.00 48" SQUARE STANDARD SHALLOW MANHOLE 10/01/01 04/26/89 

MD 383.01 STANDARD MANHOLE 10/01/01 02/24/88 

MD 383.11 STANDARD DROP MANHOLE 10/01/01 02/24/88 

MD 383.21 
STANDARD 4 FT. CIRCULAR MANHOLE                  

MAX. DEPTH 36 FT. 
10/01/01 02/24/88 

MD 383.31 STANDARD MANHOLE TYPE A FRAME 10/01/01 03/23/56 

MD 383.32 STANDARD MANHOLE TYPE A COVER 10/01/01 03/16/73 

MD 383.61 
STANDARD MANHOLE TYPE D                                      

FRAME & COVER 
10/01/01 03/16/73 

MD 383.91 
STANDARD METAL LADDER RUNGS  

MISCELLANEOUS STRUCTURES 
10/01/01 02/08/83 
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MDSHA BOOK OF STANDARD 

FOR HIGHWAYS, INCIDENTAL STRUCTURES AND TRAFFIC CONTROL APPLICATIONS 

STANDARD 

NUMBERS 
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Dates 

MDSHA FHWA 

 CATEGORY “3” DRAINAGE 
  

MD 383.92 

COPOLYMER POLYPROPYLENE STEEL 

ENCAPSULATED LADDER RUNGS      

MISCELLANEOUS STRUCTURES 

10/01/01 03/30/87 

MD 384.01 
48" DIAMETER PRECAST MANHOLE                                 

FOR 12" TO 24" PIPES 
10/01/01 01/02/91 

MD 384.02 FRAME ANCHORAGE FOR PRECAST MANHOLES 10/01/01 01/02/91 

MD 384.03 
60" DIAMETER PRECAST MANHOLE                               

FOR 27" TO 36" PIPES 
10/01/01 01/02/91 

MD 384.05 
72" DIAMETER PRECAST MANHOLE                         

FOR 42" TO 48" PIPES 
10/01/01 01/02/91 

MD 384.07 
84" DIAMETER PRECAST MANHOLE                         

FOR 54" TO 60" PIPES 
10/01/01 01/02/91 

MD 384.09 
96" DIAMETER PRECAST MANHOLE                          

FOR 72" PIPES 
10/01/01 01/02/91 

MD 384.11 
120" DIAMETER PRECAST MANHOLE                         

FOR 78" TO 84" PIPES 
10/01/01 01/02/91 

MD 384.12 
PRECAST FLAT SLAB TOP FOR                                       

120" DIAMETER PRECAST MANHOLE 
10/01/01 01/02/91 

MD 384.13 
PRECAST DRIP STONE LANDING DETAILS FOR        

48" TO 120" DIAMETER MANHOLES 
10/01/01 01/02/91 

MD 384.15 

PRECAST COMBINATION FLATTOP REDUCER        

AND DRIP STONE LANDING FOR                                 

60" TO 120" DIAMETER MANHOLES 

10/01/01 01/02/91 

MD 384.17 

PRECAST COMBINATION ECCENTRICAL CONE 

REDUCER AND DRIP STONE LANDING FOR              

60" AND 72" DIAMETER MANHOLES 

10/01/01 01/02/91 

MD 386.01 
STANDARD SPRING BOX                                        

SPRING OR WELL PROTECTION 
10/01/01 03/23/56 

MD 386.02 CAPPING EXISTING DUG WELLS 10/01/01 12/06/82 

MD 386.03 SPRING CONTROL METHOD & DETAIL 03/15/06 04/05/06 
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MD 386.11 STANDARD JUNCTION BOX 10/01/01 03/23/56 

MD 386.21 PRE-CAST REINFORCED CONCRETE SLAB 10/01/01 09/30/75 

MD 387.01 STANDARD UNDERDRAINS 10/01/01 04/14/86 

MD 387.11 
LONGITUDINAL UNDERDRAIN LOCATED AT 

SHOULDER EDGE FOR FLEXIBLE PAVEMENT 
03/21/88 03/21/88 

MD 387.12 
LONGITUDINAL UNDERDRAIN LOCATED AT 

PAVEMENT EDGE FOR RIGID PAVEMENT 
10/01/01 03/21/88 

MD 387.21 
LONGITUDINAL UNDERDRAIN LOCATED AT 

SHOULDER EDGE FOR RIGID PAVEMENT 
10/01/01 03/21/88 

MD 387.51 
STANDARD SUBGRADE DRAINS                       

FLEXIBLE PAVING 
10/01/01 03/21/88 

MD 387.61 
STANDARD SUBGRADE DRAINS                                     

RIGID PAVEMENT 
10/01/01 03/21/88 

MD 388.01 
SEDIMENT AND EROSION CONTROL          

PERMANENT SLOPE DRAIN 
10/01/01 07/13/71 

MD 388.12 
SEDIMENT AND EROSION CONTROL         

TEMPORARY DITCH BASIN 
10/01/01 03/16/73 

MD 389.01 
STANDARD CONCRETE VALLEY GUTTER,  FLUMES, 

CONCRETE SHOULDER & REBUT 
10/01/01  

MD 389.02 TOE WALL DETAIL-5" CONCRETE GUTTER 10/01/01 01/27/69 

MD 389.06 
SOIL STABILIZATION MATTING                      

DRAINAGE DITCHES 
10/01/01 06/27/85 

MD 389.07 
SOIL STABILIZATION MATTING                      

DRAINAGE DITCHES 
10/01/01 04/25/88 
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A
A

C

D

B

E
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DIAMETER

GROOVE END ON OUTLET SECTION

TONGUE END ON INLET SECTION

DIAMETER

X

A

9"

OPTIONAL CONCRETE FOOTER

SLOPE

*

SAME GRADE AS PIPE INVERT

DIAMETER

X/3

2"

* INVERT ELEVATION TO BE AT THE PIPE END   OF THE STANDARD END SECTION, ELEVATION   TO BE NOTED ON THE CONSTRUCTION PLANS.

1. CONTRACTOR HAS OPTION OF FURNISHING END    SECTIONS CONFORMING TO DETAILS ON THIS SHEET    OR END SECTIONS CONFORMING TO DETAILS ON    STANDARD NO. MD 368.01.    

N
O

T
E

S

QUANTITIES FOR ESTIMATING PURPOSES ONLY

DIMENSIONS

CONCRETE END SECTION
CONCRETE FOOTER

QUANTITIES

DIA.
SLOPE

A
B

C
D

E
W

X

STEEL

LBS.

12" 15" 18" 21" 24" 27" 30" 33" 36"

3:1 3:1 3:1 3:1 3:1 3:1 3:1 3:1 3:1

4" 6" 9" 9"

þÿ�9

þÿ�1�

1’-0" 1’-2" 1’-3"

2’-0" 2’-3" 2’-3" 3’-0"

þÿ�4�’�

4’-6" 4’-7" 5’-3"

þÿ�4�’�

3’-10"

þÿ�3�’�

2’-6" 2’-0"

þÿ�1�’�

2’-2"

þÿ�2�’�-

þÿ�6�’�

6’-1" 6’-1"

þÿ�6�’� þÿ�6�’� þÿ�6�’� þÿ�6�’�

6’-9"

þÿ�8�’�

2’-0" 2’-6"

3’-0’ 3’-6’

4’-0" 4’-6" 5’-0"

5’-6’

6’-0"

3’-0"

3’-6’

4’-0" 4’-6" 5’-0"

5’-6’

6’-0"

6’-6’

7’-3"

12"

12"

12"

12"

15"

15" 15"

15" 15"

0.08

0.10

0.11

0.13 0.17 0.19

0.21

0.23 0.25

þÿ�3�’�

CONC.

C.Y.

2 NO.3 DEFORMED STEEL BARS

3. CONCRETE FOOTER SHALL BE USED WHEN SPECIFIED    ON THE PLANS. COST OF CONCRETE FOOTER TO BE    INCLUDED IN PRICE OF END SECTION. CONCRETE TO    BE MIX. NO.2 REINFORCEMENT TO BE NO.3 BARS.

(DIA. + 1)

2.01

2.38

2.76

3.13

3.51

3.89

4.26

4.64

5.20

F
I
L

L
S

L
O

P
E

2. END SECTIONS MUST BE REINFORCED TO CONFORM    TO ASTM - CLASS IV REINFORCED CONCRETE PIPE.

   SEE NOTE 3 ABOVE FOR 

CONCRETE FOOTER

3’-10"
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* INVERT ELEVATION TO BE AT THE PIPE END OF   THE STANDARD END SECTION. ELEVATIONS TO BE   NOTED ON THE CONSTRUCTION PLANS.

2"

DIAMETER

REINFORCED EDGE

A

L

GALVANIZED

STEEL

B

W
A

LENGTH

PIPE PAY

L

F
I
L

L
 S

L
O

P
E

SAME GRADE AS PIPE INVERT

*

PIPE

DIA.

GA.

A

1"_

B

MAX.

H

1"_

W

2"_

APPROX.

SLOPE

UNIT

+
+

+
+

1

SLOPE

12" C/C (MAX. SPACING)

8"

H

DIMENSIONS

P
L

A
N

E
N

D
 V

I
E

W

S
I
D

E
 V

I
E

W

N
O

T
E

S

12"
21"

24"
þÿ�

1 PC.

15" 18" 21" 24" 30" 36"

10" 12" 14"

10" 12" 13" 16" 19"

L

þÿ�1�

26"
30"

31" 36" 41" 51" 60"

36" 42" 48" 60" 72"

þÿ�
1 PC. 1 PC.

þÿ� þÿ� þÿ� þÿ� þÿ�

1 PC. 1 PC. 1 PC. 2 PC.

16 16 16 16 16

14 14

9"8"7"6"
6" 8"

6" 6" 6" 6" 6" 8" 9"

2. TOE PLATES SHALL BE USED WHEN SPECIFIED ON THE PLANS. THICKNESS OF END PLATE TO BE SAME AS END SECTION.    COST OF TOE PLATE TO BE INCIDENTAL TO THE BID PRICE PER EACH OF METAL END SECTION.

GALVANIZED TOE PLATE (SEE NOTE NO. 2)

1. METAL END SECTIONS SHALL BE GAGE 16 FOR PIPES RANGING FROM 15" THRU 24", AND GAGE 14 FOR PIPES RANGING þÿ� � � �F�R�O�M� �3�0�"� �T�H�R�U� �3�6�"� �.� �M�U�L�T�I�P�L�E� �P�A�N�E�L� �U�N�I�T�S� �T�O� �H�A�V�E� �L    GALVANIZED RIVETS OR BOLTS.

  
 

  

1
2
-
1
2
-
8
6

7
-
2

7
-
0

9

8
-
2

8
-
8

6

1
0
-
1
-
0
1

7
-
1
-
0
9

S
T

A
N

D
A

R
D

 M
E

T
A

L
 E

N
D

 S
E

C
T

I
O

N

R
O

U
N

D
 M

E
T

A
L

 P
I
P

E

3
0
3

M
D

 3
7
0
.0

1

A
P

P
R

O
V

A
L

A
P

P
R

O
V

A
L

S
H

A

R
E

V
IS

IO
N

S

F
E

D
E

R
A

L

A
P

P
R

O
V

A
L

A
P

P
R

O
V

A
L

H
IG

H
W

A
Y

 A
D

M
IN

IS
T

R
A

T
IO

N

C
A

T
E

G
O

R
Y

 C
O

D
E

 I
T

E
M

S
 

S
T

A
N

D
A

R
D

S
 F

O
R

 H
IG

H
W

A
Y

S
 A

N
D

 I
N

C
ID

E
N

T
A

L
 S

T
R

U
C

T
U

R
E

S

S
T

A
N

D
A

R
D

 N
O

.

A
P

P
R

O
V

E
D

A
P

P
R

O
V

A
L

A
P

P
R

O
V

A
L

S
H

A

R
E

V
IS

IO
N

S

F
E

D
E

R
A

L

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

A
P

P
R

O
V

A
L

A
P

P
R

O
V

A
L

H
IG

H
W

A
Y

 A
D

M
IN

IS
T

R
A

T
IO

N

S
P

E
C

IF
IC

A
T

IO
N

C
A

T
E

G
O

R
Y

 C
O

D
E

 I
T

E
M

S
 

S
T

A
N

D
A

R
D

S
 F

O
R

 H
IG

H
W

A
Y

S
 A

N
D

 I
N

C
ID

E
N

T
A

L
 S

T
R

U
C

T
U

R
E

S

M
a
r
y
la

n
d
 D

e
p
a
r
tm

e
n
t 

o
f
 T

r
a
n
s
p
o
r
ta

ti
o
n

S
T

A
T

E
 H

I
G

H
W

A
Y

 A
D

M
I
N

I
S

T
R

A
T

I
O

N

D
IR

E
C

T
O

R
 -

 O
F

F
IC

E
 O

F
 H

IG
H

W
A

Y
 D

E
V

E
L

O
P

M
E

N
T

S Dr
iv

en
 to

 E
xc

el

t
S

at
e

A
dm

in
is

tr
at

io
n

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

R
E

V
IS

E
D

M
a
r
y
la

n
d
 D

e
p
a
r
tm

e
n
t 

o
f
 T

r
a
n
s
p
o
r
ta

ti
o
n

S
T

A
T

E
 H

I
G

H
W

A
Y

 A
D

M
I
N

I
S

T
R

A
T

I
O

N

HDVBARREIRA

D
IR

E
C

T
O

R
 -

 O
F

F
IC

E
 O

F
 H

IG
H

W
A

Y
 D

E
V

E
L

O
P

M
E

N
T



(FOR 30" THRU 36" ONLY)

(FOR 12" THRU 24" ONLY)

THREADED ROD

PIPE PAY

LENGTH

CONNECTOR LUG

LENGTH

PIPE PAY

THREADED ROD

ROD HOLDER

LENGTH

PIPE PAY

THREADED ROD ROD HOLDER

T
Y

P
E

 1
T

Y
P

E
 2

C
O

N
N

E
C

T
I
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N
S

 F
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R
 R
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N
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P
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 2
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T
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N
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O

R
 P

I
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E
 A

R
C

H

(FOR 17"x13" THRU 42"x29")

N
O

T
E

:

PIPES AND CONNECTION BANDS SHALL CONFORM TO APPLICABLE SECTION OF THE STANDARD SPECIFICATIONS

AND TO AASHTO REQUIREMENTS.
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DIMENSIONS

PIPE ARCH

DIMENSIONS

RISE
SPAN

17"
13"

21" 24" 28" 35"

16

GA.
B

H

19"
30"

W
L

1 PC.

42"

15" 18" 20" 24" 29"

16 16 16

14 14

10" 12"

10" 12" 14" 16" 18"

23" 28" 32" 39" 46"

36" 42" 48" 60" 75"

1 PC. 1 PC. 1 PC. 1 PC. 1 PC.

7" 7" 8" 9"

9"
6" 6" 6" 6" 6" 8"

SAME GRADE AS PIPE INVERT

F
I
L

L
 S

L
O

P
E

REINFORCED EDGE

PIPE PAY

LENGTH

2"

8"

H

*

L

A
W

L

B

A

SPAN

RISE
GALVANIZED

STEEL

SLOPE

L

APPROX.

SLOPE

þÿ� þÿ� þÿ� þÿ� þÿ� þÿ�

P
L

A
N

E
N

D
 V

I
E

W

S
I
D

E
 V

I
E

W

12" C/C (MAX. SPACING)

* INVERT ELEVATION TO BE AT THE PIPE END OF   THE STANDARD END SECTION. ELEVATIONS TO BE   NOTED ON THE CONSTRUCTION PLANS.

N
O

T
E

S

A
UNIT

GALVANIZED TOE PLATE (SEE NOTE NO. 2)

1. METAL END SECTIONS SHALL BE GAGE 16 FOR ARCH PIPES RANGING FROM 17"X13" THRU 28"X20", AND GAGE 14 FOR    PIPES RANGING FROM 35"X24" THRU 42"X29". 2. TOE PLATE SHALL BE USED WHEN SPECIFIED ON THE PLANS. THICKNESS OF END PLATES TO BE SAME AS END SECTION.    COST OF TOE PLATE TO BE INCIDENTAL TO THE BID PRICE PER EACH OF METAL END SECTION.
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þÿ�5�’�-�2���"� �(�O

3’-0" (INLET HEAD)

1’-6"

þÿ�2�’�

þÿ�5�’�

(O.A. INLET & INLET HEAD)

C INLET

L

LADDER RUNGS (IF REQUIRED)

STANDARD TYPE ’D’ MANHOLE FRAME AND COVER SEE STANDARD MD 383.61

COMBINATION CURB & GUTTER (SHADED AREAS) TO BE CAST IN FIELD. (TO BE PAID FOR SEPARATELY)

þÿ���"� �O� �H�O�L�E�S� �F�O�R�   �"� �O FRAME, TO BE DRILLED IN THE FIELD. FOR DETAILS SEE FRAME ANCHORAGE DETAIL ON STANDARD MD 374.74

4" TYP.

NORMAL PAVEMENT SLOPE

SEE NOTE 4

JOINT SEALER AASHTO M 198 TYPE B (APPLIED TO INSIDE EDGE ONLY).

PROVIDE 6" MINIMUM OF NO.57 AGGREGATE BEDDING ON FIRM SUBGRADE. 

THIS PORTION OF INLET SHALL BE PROVIDED IN THE FIELD AND SHALL BE CONSTRUCTED OF BRICK MANSONRY OR REINFORCED CONCRETE MIX NO.6 REINFORCING SHALL BE 2 LAYERS OF 4x4-W4.0x W4.0 WELDED WIRE FABRIC OR NO.4 DEFORMED BARS 6" C/C 2 WAYS

þÿ�1���"� �C�O�

SEE NOTE 2

8"
1’-10"

CURB

þÿ�4�’�

KEYED JOINT

10"

5" 3"

5’-0"

6"

MAX.

 ADJUSTABLE IN

6" INCREMENTS

10’-0" MAX.

4" 6"

5’-0" MAX.

3’-6" MIN.

TO TOP OF

GRATE WHEN

RISER IS NOT

USED

5" THICK PRECAST INLET HEAD, CONCRETE TO BE MIX NO.6 (4500 PSI) LAYER OF 4x4-W4.0x W4.0 WELDED WIRE FABRIC OR NO.4 DEFORMED BARS 6" C/C 2 WAYS

RISER UNIT (VERTICAL WALLS)

LAP SPLICE TO MAKE REINFORCING CONTINUOUS AROUND OUTSIDE CORNERS.

6"
þÿ�4�’�

6"

SEE NOTE 2

KEYED JOINT

þÿ�1���"� 

TYP.

BASE UNIT (WALLS MAY þÿ�T�A�P�E�R� ���"�

1’-0"

2"

TYP.

1. CONCRETE TO BE MIX NO.6 (4500 PSI). 2. REINFORCING-2 LAYERS OF 4x4-W4.0xW4.0 WELDED WIRE FABRIC. 3. THREADED PLASTIC INSERTS TO BE PROVIDED FOR HANDING. 4. GRADE AND SLOPE ADJUSTMENTS TO BE COMPLETED IN THE    FIELD USING CONCRETE MIX NO.6. 5. PIPE OPENINGS TO BE PROVIDED AS REQUIRED. FOR SIZE,    LOCATION, AND INVERT ELEVATIONS REFER TO THE PLANS. 6. PLACEMENT OF SUBGRADE DRAINAGE WILL BE AS DIRECTED    BY THE ENGINEER OR AS NOTED ON THE PLANS. 7. LADDER RUNGS SHALL BE IN ACCORDANCE WITH STANDARDS    MD 383.91 AND MD 383.92 OR AS DIRECTED BY THE ENGINEER. 8. "MINIMUM DEPTH" PAYMENT PER EACH INLET FOR DEPTHS    UP TO 3’-6". VERTICAL DEPTH PAYMENT PER LINEAR FOOT    FOR DEPTHS IN EXCESS OF 3’-6".
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INVERT TO BE CONCRETE OR BRICK.SLOPE 2" PER FOOT TOWARD OUTLET OR AS DIRECTED. (TO BE PROVIDED IN THE FIELD)

MIN. DEPTH PAYMENT

STANDARD TYPE E INLET FRAME AND GRATE SEE STANDARD MD 376.12-01
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FOR FULL FLANGE/DETAILS, REFER TO THE RESPECTIVE STANDARD PLATES FOR TYPE "E" INLET

FRAMES TO BE CASTING WITH FLANGE CUT, AS SHOWN, WHEN INLET TO BE PLACED ADAJCENT TO CURB OPENING.FINISH:  NOT PAINTED

MATERIAL:

TOP OF GRATE HAS FLAT SURFACES WHICH  CLOSELY MATCH THE RADIUS OF THE FRAME.

TOP OF FRAME ALSO HAS RADIUS OF 52 7/8" RAD.

CAST GRAY IRON ASTM A-48, CLASS 35B
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* CONTRACTOR IS RESPONSIBLE FOR CORRECT   ORIENTATION OF THE CV-GRATE TOWARD   THE DIRECTION OF FLOW.
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2-10-04
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CURVED VANE GRATES WITH FRAME

FOR TYPE "E" INLET (E-CV)
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FRAMES TO BE CASTING WITH FLANGE CUT, AS SHOWN, WHEN INLET TO BE PLACED ADJACENT TO CURB OPENING FOR FULL FLANGE/DETAILS, REFER TO THE RESPECTIVE STANDARD PLATES FOR TYPE "S" INLET.
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* CONTRACTOR IS RESPONSIBLE FOR CORRECT   ORIENTATION OF THE CV-GRATE TOWARD   THE DIRECTION OF FLOW.
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