
U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

D
M

P
0
_

C
G

5
0
1
.d

g
n

A
N

S
I 

D

C
H

E
C

K
E

D
 B

Y
:

D
R

A
W

N
 B

Y
:

IS
S

U
E
 D

A
T

E
:

X
X

X
X

X
X
-X

X
-X
-X

X
X

X

SHEET ID

65% SUBMITTAL

F
IL

E
N

A
M

E
:

B

C

D

E

F

G

2 3 4 5 6 7 8 9 10

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

D
E

S
IG

N
E

D
 B

Y
:

1

A

M
A

R
K

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

D
A

T
E

C
O

N
T

R
A

C
T
 N

O
.:

®of Engineers

US Army Corps

C
A

T
E

G
O

R
Y
 C

O
D

E

X
X

X
-X

X
-X

X

D
E

S
C

R
IP

T
IO

N

L
O

U
IS

V
IL

L
E
, 

K
E

N
T

U
C

K
Y

P
:\
P
ro
je
c
ts
\0

1
5
3
1
4
\0

3
 C

A
D

_
B
IM
\_

S
h
e
e
ts
\0

5
_

C
iv
il
\D

M
P
0
_

C
G

5
0
1
.d

g
n

2
8
-F

E
B
-2

0
2
0

0
7
:2

3

L
O

U
IS

V
IL

L
E
 D
IS

T
R
IC

T

6
0
0
 D

R
 M

A
R

T
IN
 L

U
T

H
E

R
 K
IN

G
 J

R
 P

L
 

A
U

T
O

M
A

T
E

D
 M

U
L
T
IP

U
R

P
O

S
E
 M

A
C

H
IN

E
 G

U
N
 (

M
P

M
G
) 

R
A

N
G

E
 

F
Y
2
1
, 
P

N
: 
0
8
8
7
5
2

S
IT

E

D
E

V
E

N
S
, 

M
A

S
S

A
C

H
U

S
E

T
T
S

W
9
1
2

D
Y
-1

5
-D
-0

0
1
3

C
. 
L

O
W

E

M
A

R
C

H
 2

0
2
0

NOTES:

4

1

1.

1
' 

M
IN

3' MIN

DRAINAGE DITCH
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TYPICAL UTILITY TRENCH

SEE SPECIFICATIONS

PLASTIC MARKING TAPE

SEED & PROTECTION

STORM SEWER PIPING.

SHALL BE USED FOR

NO AGGREGATE BEDDING

REQUIREMENTS.

MANUFACTURER'S

SHALL MEET PIPE

PIPE BEDDING AND BACKFILL

2.

1.
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SLOPE EARTH EXCAVATION AT

SEWER PIPING. 

BACKFILL EXCEPT FOR STORM

COMPACTED SELECT GRANULAR 

6
"

D
/1

0

18" MAX.
6" MIN.

1
8
"

 
 

"4
1

TYP.

TYPICAL CATCH BASIN

9
"

8"

3
'-
 8
"

2'-6"

1
 1
/2
"

1
'-
1
1
 1
/2
"

5 1/2"

1 1/4"

1"5"
3/4"3/4"

2' - 6"

2' - 6 1/2"

3
"

1' - 11 1/2"

2' - 0"

3
/4
"

1 1/2"

1"

PLAN

GRATE PLAN

FINISHED GRADE

WEIGHT TO BE 300 LBS.

HEAVY DUTY TYPE, MINIMUM

NOTE: FRAME AND GRATE TO BE

     
     

DETAIL
NOT TO SCALE

1

 

 

TYP

 

 

 

 

 

     
     

DETAIL
NOT TO SCALE

3

TYP

 

 

 

 

 

 

 

     
     A

 

 

 

 

 

 

 

CG501

SECTION
NOT TO SCALE

     
     C

 

CG501

SECTION
NOT TO SCALE

 

 

 

 

 

 

     
     B

 

CG501

SECTION
NOT TO SCALE

 

 

 

 

 

 

A

 

 

 

 

 

 

 

CG501

B

 

CG501

 

 

 

 

 

 

C

 

CG501

 

 

 

 

 

 

     
     

DETAIL
NOT TO SCALE

2

TYP

 

 

 

 

 

 

 

CG501

S
T

O
R

M
 D

R
A
IN

A
G

E
 D

E
T

A
IL

S

S
.C

U
R

R
Y

M
.M

A
Y

E
R

S
.H

A
G

G
A

R
D



U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

D
M

P
0
_

C
G

5
0
2
.d

g
n

A
N

S
I 

D

C
H

E
C

K
E

D
 B

Y
:

D
R

A
W

N
 B

Y
:

IS
S

U
E
 D

A
T

E
:

X
X

X
X

X
X
-X

X
-X
-X

X
X

X

SHEET ID

65% SUBMITTAL

F
IL

E
N

A
M

E
:

B

C

D

E

F

G

2 3 4 5 6 7 8 9 10

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

D
E

S
IG

N
E

D
 B

Y
:

1

A

M
A

R
K

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

D
A

T
E

C
O

N
T

R
A

C
T
 N

O
.:

®of Engineers

US Army Corps

C
A

T
E

G
O

R
Y
 C

O
D

E

X
X

X
-X

X
-X

X

D
E

S
C

R
IP

T
IO

N

L
O

U
IS

V
IL

L
E
, 

K
E

N
T

U
C

K
Y

P
:\
P
ro
je
c
ts
\0

1
5
3
1
4
\0

3
 C

A
D

_
B
IM
\_

S
h
e
e
ts
\0

5
_

C
iv
il
\D

M
P
0
_

C
G

5
0
2
.d

g
n

2
8
-F

E
B
-2

0
2
0

0
7
:2

3

L
O

U
IS

V
IL

L
E
 D
IS

T
R
IC

T

6
0
0
 D

R
 M

A
R

T
IN
 L

U
T

H
E

R
 K
IN

G
 J

R
 P

L
 

A
U

T
O

M
A

T
E

D
 M

U
L
T
IP

U
R

P
O

S
E
 M

A
C

H
IN

E
 G

U
N
 (

M
P

M
G
) 

R
A

N
G

E
 

F
Y
2
1
, 
P

N
: 
0
8
8
7
5
2

S
IT

E

D
E

V
E

N
S
, 

M
A

S
S

A
C

H
U

S
E

T
T
S

W
9
1
2

D
Y
-1

5
-D
-0

0
1
3

C
. 
L

O
W

E

M
A

R
C

H
 2

0
2
0

PIPE

SIZE

D

NUMBER

OF

PIPE* H L W X T U

BARS A

NO. SIZE

BARS B
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BARS H BARS J BARS K

TABLE OF VARIABLE DIMENSIONS

12"

12"

15"

15"

18"

18"

24"

24"

30"

30"

36"

36"

1

2

1

2

1

2

1

2

1

2

1

2

1

3'-6"

4'-0"

2'-0"
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NOTES:

1.  REINFORCING STEEL FY = 60 KSI.

2.  ALL BARS AND L'S SHALL BE STRUCTURAL GRADE STEEL AND

SHALL BE GALVANIZED WITH 2.0 OZ. ZINC/SQ. FT.  ALL BOLTS

SHALL BE STAINLESS STEEL.

3.  EXPANSION ANCHORS SHALL BE ROWL TYPE 66 OR APPROVED EQUAL.
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PIPE CULVERT HEADWALL
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LOW WATER CROSSING
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GRADED AGGREGATE BASE (G.A.B.) UNTIL NATURAL BED LOAD FILLS THE VOIDS.

VOIDS BETWEEN THE ARTICULATED CONCRETE BLOCKS WILL BE FILLED WITH

EXISTING STREAM BANK ELEVATION.

ARTICULATED CONCRETE BLOCK MATS TOP SURFACE WILL MAINTAIN THE

TIE-INTO THE GROUND WILL BE NO LESS THAN 3.5 FEET.

1:1 SLOPE. MINIMUM DEPTH OF THE ARTICULATED CONCRETE BLOCK MAT

ARTICULATED CONCRETE BLOCK MATS WILL EXTEND INTO THE CREEK BED AT A

ARTICULATED CONCRETE BLOCK (A.C.B.) WILL BE 4000 PSI CONCRETE.

GRADED AGGREGATE BASE (G.A.B.) UNTIL NATURAL BED LOAD FILLS THE VOIDS.

VOIDS BETWEEN THE ARTICULATED CONCRETE BLOCKS WILL BE FILLED WITH

AS THE EXISTING STREAM BED.

GRADE SHALL BE SET SO THAT THE SURFACE OF THE INSTALLED A.C.B. IS THE SAME

A.C.B. IS LOCATED IN THE STREAM FLOW.

ALL VOIDS BETWEEN A.C.B.'S WILL BE FILLED WITH COMPACTED G.A.B., EXCEPT WHERE

ARTICULATED CONCRETE BLOCK (A.C.B.) WILL BE 4000 PSI CONCRETE.
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GENERAL NOTES

GENERAL NOTES

GENERAL NOTES

BED ELEVATION

EXISTING STREAM

SURFACE

WATER

CONCRETE BLOCK

ARTICULATING

FILLED WITH G.A.B.

VOIDS TO BE

MATS AT 1:1 SLOPE

ARTICULATING CONCRETE BLOCK

EXISTING CREEK BED TO INSTALL

REMOVAL AND REPLACEMENT OF

GEOTEXTILE

NON-WOVEN

STREAM BED

EXISTING

3
.5
'

3
.5
'

13
5° 135°

FILLED WITH G.A.B.

VOIDS TO BE

CONCRETE BLOCK

ARTICULATED

SURFACE

WATER

BED ELEVATION

EXISTING STREAM

1.0'

1
.0
'

STREAM BED

EXISTING

GEOTEXTILE

NON-WOVEN

AGGREGATE BASE

GRADED

1.0' COMPACTED

1
.0
'

3
.5
'

13
5°

1
.0
'

CONCRETE BLOCK

ARTICULATED

FILLED WITH G.A.B.

VOIDS TO BE

G.A.B.

1.0' COMPACTED

GEOTEXTILE

NON-WOVEN

STREAM CROSS SECTION
TYPICAL ARTICULATING CONCRETE BLOCK SERVICE ROAD

STREAM CROSS SECTION
TYPICAL ARTICULATING CONCRETE BLOCK SERVICE ROAD

SERVICE ROAD

HARDENED

BEGIN STONE

TIE DOWN DETAIL
TYPICAL ARTICULATING CONCRETE BLOCK SERVICE ROAD

LOW WATER CROSSING

CONCRETE BLOCK

BEGIN ARTICULATED

G.A.B. AT STONE HARDENED SERVICE ROAD WILL BE 6" THICK AS SHOWN IN DRAWING.

SPECIFICATION 32 11 23 WITH A LAYER OF GEOTEXTILE UNDERNEATH.

G.A.B. UNDER A.C.B. WILL BE ONE FOOT THICK AND COMPACTED AS STATED IN

ALL VOIDS BETWEEN A.C.B.'S WILL BE FILLED WITH COMPACTED G.A.B.

ARTICULATED CONCRETE BLOCK (A.C.B.) WILL BE 4000 PSI CONCRETE.
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hiMoikliMmpkn � 
d	hiMoqiliMkrpn � !&�hiMmmiliMsjtn � "u
hiMtriliMqppn � &"uhiMtkrlrMion � u!"hiMkiklrMrqn � d!�hiMkmrlrMomn 	 �dhiMsitlrMtqn 	 ��hiMstslrMssn	�%��� � 
&
hiMokpliMtptn � !!uhiMmomliMsijn � "d"hiMtoqliMqsqn � u		hiMkjtlrMion � d"dhiMsjjlrMjsn 	 �dhiMsptlrMmkn 	 �	hiMqtplrMksn 	 �!hiMpiplrMpin 	 !
hiMppqljMjmn 	 "dhrMisljMtin	!%��� � !!uhiMmomliMsirn � "!&hiMtriliMqjkn � u	dhiMkotlrMion � d!
hiMsomlrMjrn 	 	
hiMqtilrMtin 	 �uhiMpotlrMsrn 	 
�hrMirlrMpsn 	 !dhrMisljMjon 	 u	hrMrsljMkon 	 ddhrMjkljMptn��%��� � &
dhiMtqoliMpmrn � uu�hiMkqklrMrrn 	 	�hiMqtjlrMopn 	 �uhiMpqklrMkjn 	 !�hrMrmljMirn 	 &�hrMjtljMoin 	 d	hrMokljMkmn � 	�hrMmoloMiin � 
�hrMtsloMtjn � "&hrMkploMpmn"�%��� � d
�hiMsojlrMrqn 	 		hiMqkrlrMopn 	 �uhrMislrMsmn 	 "	hrMjmljMimn 	 d�hrMmoljMtjn � 	"hrMtsljMqqn � 
�hrMsiloMorn � "&hrMqiloMskn � �
hrMpslmMmjn � �
hjMrjlmMpmn�%�� 	 	&hiMpjilrMmkn 	 
	hrMrilrMstn 	 &dhrMmiljMjmn � 		hrMkmljMktn � !
hrMpjloMoon � u&hjMrjloMqon � ��hjMorlmMmtn � "�hjMmtltMisn 
 ��hjMstlkMipn 
 &�hoMiilkMpmn�%�� 	 �
hrMiklrMkkn 	 "�hrMjqljMirn � �uhrMkoljMtpn � 
"hrMpjloMisn � duhjMjkloMqpn � �&hjMtilmMmpn � &dhjMsmltMjon 
 �dhjMprltMpqn ! �
hoMjplsMjmn ! "uhoMkjlqMoin"%�� 	 &�hrMokljMrin � �&hrMktljMttn � "&hjMrjloMoin � 	&hjMtiloMpon � u!hjMptltMiin 
 �"hoMjsltMssn 
 d	hoMtqlkMstn ! !uhoMqilsMsjn " !dhmMorlpMmin & 
"hmMsklriMqn	�%�� � 	&hrMsmljMkmn � "�hjMrrloMjrn � �uhjMsrlmMrmn 
 ��hoMrqlmMpon 
 u"hoMsmlkMjtn ! !�hmMrtlsMjrn " 	uhmMtmlqMmon & �	hmMqrlpMkon u �"htMmolrrMsn d ��htMpqlroMmn�
%�� � "�hjMrrloMrtn � 	"hjMtkloMqon 
 �&hoMjplmMptn 
 u�hoMqqltMpin ! u&hmMtklsMmpn " "
htMitlqMktn & 
&htMtjlriMrn u 
&htMqmlrrMkn d ddhkMkilrmMrn 		 �hsMjslrkMrn�%��b � d
hjMmjloMton � "�hjMptlmMojn 
 "&hoMqrltMkon ! !"hmMtrlkMson " &uhtMojlqMtpn & "dhtMpilpMptn u "&hkMmklrrMsn d u&hkMqmlroMmn 		 &hsMsklrkMon 	� �hqMtslrqMqn�%��b � �	hjMktloMqon � d	hoMjolmMkqn ! �"hmMrklkMiqn " ��hmMprlsMjkn & �
htMsqlpMjtn u �	hkMmrlriMsn d �&hsMiilrjMtn 	� "hsMmilrmMmn 	� "hqMoqlrsMtn 	
 �hpMjtljiMjn
%��b � 
!hjMqklmMrrn 
 	dhoMmslmMppn ! �dhmMmtlkMmmn " �dhtMjolsMksn & &"hkMrolpMsmn u &uhkMsqlrrMon d uuhsMmilroMjn 		 �hsMqrlrtMin 	� �hqMqilrqMon 	
 dhpMkqljrMin&%��b 
 	�hoMmtlmMqpn 
 d	hmMrrltMqjn " ��htMrklsMokn & �"hkMiilqMksn u &�hkMpmlriMpn d u�hsMkjlrjMtn 		 �hqMjmlrmMtn 	� �hqMktlrkMtn 	
 
hpMkrlrpMqn 	" 	hriMmljjMtn	�%��b 
 u�hmMioltMktn ! "	hmMsrlkMkrn " d�htMqilqMjin u �
hkMkslpMttn d !!hsMkjlrrMqn 	� &hqMojlroMtn 		 dhqMpjlrtMtn 	� �hpMojlrsMkn 	! �hriMjljiMqn 	" uhrrMiljoMtn��%��b " u
htMqrlsMpqn & &�hkMtolpMiin d 	�hsMsilriMsn 	� �hqMkolrjMrn 		 dhpMtslrmMtn 	� 	hriMolrkMon 	
 
hriMqlrqMmn 	! &hrrMrljiMsn 	& 
hrrMqljoMsn 	u uhrjMoljkMin��%��b u !
hsMoilpMpjn d 

hqMiklrrMin 	� dhpMjqlrjMsn 	� 	hriMolrmMjn 	� uhrrMjlrkMsn 	! �hrrMplrqMkn 	" 
hrjMoljiMqn 	& &hrjMkljoMrn 	d �hroMrljkMrn �� 
hroMmljqMjn
!%��b 	� "hpMrklrjMon 		 "hpMpslroMmn 	� �hrrMolrtMon 	
 !hrjMolrkMpn 	" �hroMjlrpMtn 	& &hroMpljrMtn 	d �hrmMjljoMsn �� �hrmMtljkMon �	 "hrmMsljpMrn �� "hrmMplorMrn"�%��b 	� 
hriMslrmMon 	� 
hrrMklrtMtn 	! �hrjMplrsMmn 	" 
hrmMilrpMrn 	u �hrmMpljrMqn 	d uhrtMkljmMin �	 	hrtMpljkMon �� �hrkMiljqMpn �� &hrkMjlorMqn �
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 ��ijMklmnMopq 
 &�ijMrsmnMtnq ! udipMnrmsMpjq " u"inMlvmvMsoq u �	irMklmkoMvq d ��irMsjmklMjq 	� �isMlsmkpMlq 		 
isMrtmkrMkq 	� �ivMprmkvMtq 	
 �itMovmlkMlq	�%��� � u
ilMlkmjMnsq � �!ilMrompMlkq 
 	uijMljmnMlsq 
 u&ijMsnmrMksq ! u	ipMjjmsMrpq " !�ipMssmvMspq & �uinMknmkoMoq u �dinMpnmkkMpq d �
inMttmkjMpq 	� �irMpjmknMoq	!%��� � ��ikMspmlMvoq � "�ilMopmjMjoq � �uilMnpmpMkjq � u�ilMtpmpMvpq 
 !"ijMpomnMttq ! 	�ijMspmrMvrq ! &�ipMopmsMvsq " �
ipMlsmvMtpq & �
ipMsomkoMnq & d&inMopmkkMvq��%��� 	 !�ikMksmkMvvq 	 &"ikMjsmlMllq � ��ikMsomlMsvq � !"ikMtsmjMlnq � �"ilMlvmpMolq � 

ilMnkmpMroq � u�ilMskmnMlvq 
 �!ilMvsmnMttq 
 u!ijMknmsMonq ! ��ijMjvmsMvvq"�%��� � d
�ioMsjlmkMkvq 	 		ioMvrkmkMjtq 	 �uikMosmkMspq 	 "	ikMlpmlMopq 	 d�ikMpjmlMnlq � 	"ikMnsmlMvvq � 
�ikMsomjMjkq � "&ikMvomjMsrq � �
ikMtsmpMplq � �
ilMklmpMtpq�%�� � !u"ioMpromoMsjoq � &��ioMnnkmoMvsrq � ud
ioMrttmkMklq 	 �!ioMvkvmkMjlq 	 �&ioMtnvmkMrrq 	 
�ikMormkMtlq 	 "	ikMkrmlMllq 	 u	ikMljmlMnpq � 		ikMjsmjMonq � �"ikMnomjMpsq�%�� � 

"ioMjnlmoMnnjq � !�dioMplnmoMrrtq � "d	ioMnpjmoMvrkq � u	uioMrjtmkMolq � dd�ioMsnlmkMjoq 	 	�ioMvjjmkMnoq 	 �"ioMtklmkMspq 	 
�ioMtrvmkMttq 	 "uikMotmlMpkq 	 udikMlomlMsrq"%�� � �u
ioMllsmoMjnoq � �
"ioMlsnmoMplrq � 

"ioMjnpmoMnnkq � !�dioMpksmoMrnsq � "
�ioMptlmoMvjpq � &�uioMnprmoMtrpq � u��ioMntvmkMkjq � d�	ioMrjnmkMltq 	 	�ioMslomkMnsq 	 �!ioMstrmkMvkq	�%�� � 	u�ioMkpnmoMlktq � �	uioMksnmoMlrrq � �u�ioMllnmoMjpjq � ���ioMlrpmoMpotq � 
��ioMjkkmoMnktq � 
!"ioMjppmoMnttq � !	�ioMjsrmoMrttq � !u�ioMjttmoMsttq � "u!ioMpnkmoMtskq � &&
ioMptsmkMklq�
%�� � 	�uioMovvmoMkjkq � 	��ioMkosmoMkntq � 	&�ioMkjsmoMlorq � ��	ioMkrlmoMlprq � �

ioMktomoMjklq � �&&ioMlkomoMjroq � �		ioMljomoMplkq � �!�ioMlpjmoMpvlq � 
	"ioMlsnmoMnvnq � 
&�ioMjojmoMrsjq�%��b � �"	ioMonomoMospq � �&!ioMorkmoMotoq � �d&ioMostmoMkksq � 		"ioMotpmoMkpoq � 	
	ioMkkkmoMkstq � 	"�ioMkljmoMlosq � 	u	ioMkjnmoMlpjq � ��!ioMkplmoMlsvq � �

ioMkrlmoMjpoq � �&"ioMkstmoMjtlq�%��b � �
!ioMojsmoMonjq � �!
ioMopnmoMornq � �&�ioMonvmoMovpq � �u
ioMorvmoMkokq � 	��ioMovomoMklvq � 		!ioMovtmoMkptq � 	��ioMotsmoMkspq � 	
uioMkojmoMkttq � 	&!ioMkkrmoMlpjq � 	duioMklvmoMlvoq
%��b � ��"ioMojomoMopjq � �

ioMojrmoMonlq � �!"ioMoprmoMorsq � �"&ioMonnmoMovoq � �u	ioMorpmoMkokq � �d	ioMoskmoMkksq � 	��ioMossmoMkjsq � 		&ioMovkmoMknsq � 	�uioMotlmoMktkq � 	!!ioMkokmoMlktq&%��b � ��!ioMolkmoMoltq � ��dioMolpmoMojnq � ��&ioMojkmoMoppq � �
�ioMojrmoMonlq � �!�ioMopkmoMornq � �!uioMopnmoMospq � �"!ioMoptmoMovrq � �&�ioMonlmoMotvq � �u!ioMonsmoMkkvq � �d"ioMorlmoMkjpq	�%��b � ���ioMoksmoMolpq � ���ioMolomoMolvq � ��dioMolpmoMojpq � ���ioMolvmoMopoq � �
�ioMojlmoMoptq � �
!ioMojnmoMonrq � �!�ioMojsmoMornq � �!!ioMojtmoMosjq � �"�ioMopjmoMovsq � �&�ioMoprmoMotvq��%��b � �	
ioMoklmoMoksq � �	"ioMokpmoMoktq � �	dioMokrmoMollq � ��	ioMokvmoMolnq � ��!ioMolomoMojoq � ��&ioMolkmoMojpq � ���ioMollmoMojvq � ���ioMoljmoMopjq � ��"ioMolnmoMoptq � ��dioMolrmoMonpq��%��b � �	�ioMokomoMokpq � �	�ioMokkmoMoknq � �	!ioMokjmoMokvq � �	&ioMokpmoMoloq � �	dioMokrmoMoljq � ��	ioMokrmoMolrq � ���ioMoksmoMoltq � ��!ioMoksmoMojlq � ��&ioMokvmoMojrq � ��uioMoktmoMojtq
!%��b � �	�ioMoovmoMokkq � �		ioMootmoMoklq � �	�ioMokomoMokpq � �	�ioMokkmoMokrq � �	!ioMoklmoMokvq � �	"ioMokjmoMoloq � �	uioMokjmoMollq � �	dioMokjmoMolpq � ���ioMokpmoMolsq � ��	ioMokpmoMoltq"�%��b � ��dioMoosmoMokoq � ��dioMoovmoMokkq � �	�ioMootmoMoklq � �		ioMokomoMokjq � �	�ioMokomoMoknq � �	
ioMokkmoMoksq � �	!ioMokkmoMokvq � �	!ioMokkmoMoloq � �	"ioMokkmoMollq � �	&ioMokkmoMoljqk�E.0/F8FL7LF,C�w.0x-0C/Q�iEYq�0+LFy7L0+�FC�LKF+�L7[J0�7.0�[7+0H�,C�w.0x-0C/Q�7C7JQ+F+�,w�87.LF7J�H-.7LF,C�+0.F0+�iES3qMV-y[0.+�FC�87.0CLK0+F+�7.0�EY�0+LFy7L0+�7L�J,z0.�7CH�-880.�[,-CH+�,w�LK0�to{�/,CwFH0C/0�FCL0.I7JM�PK0�8.,[7[FJFLQ�LK7L�8.0/F8FL7LF,C�w.0x-0C/Q�0+LFy7L0+�iw,.�7XFI0C�H-.7LF,C�7CH�7I0.7X0�.0/-..0C/0�FCL0.I7Jq�zFJJ�[0�X.07L0.�LK7C�LK0�-880.�[,-CH�i,.�J0++�LK7C�LK0�J,z0.�[,-CHq�F+�n{M�2+LFy7L0+�7L�-880.�[,-CH+�7.0�C,L/K0/R0H�7X7FC+L�8.,[7[J0�y7|Fy-y�8.0/F8FL7LF,C�iE6Eq�0+LFy7L0+�7CH�y7Q�[0�KFXK0.�LK7C�/-..0CLJQ�I7JFH�E6E�I7J-0+MEJ07+0�.0w0.�L,�VTWW�WLJ7+�kp�H,/-y0CL�w,.�y,.0�FCw,.y7LF,CM }7/R�L,�P,8;@�$��̀�����
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PIPE CULVERT ANALYSIS 

HW-1 TO HW-2 

 

 

 

 

 

 

 

 

 



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, May 11 2020

Culvert HW1 - HW2

Invert Elev Dn (ft) =  227.12
Pipe Length (ft) =  72.96
Slope (%) =  1.00
Invert Elev Up (ft) =  227.85
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  236.50
Top Width (ft) =  24.00
Crest Width (ft) =  24.00

Calculations
Qmin (cfs) =  4.10
Qmax (cfs) =  6.20
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  4.10
Qpipe (cfs) =  4.10
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  0.92
Veloc Up (ft/s) =  3.78
HGL Dn (ft) =  228.94
HGL Up (ft) =  228.48
Hw Elev (ft) =  228.69
Hw/D (ft) =  0.28
Flow Regime =  Inlet Control



Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, May 11 2020

Culvert HW1 - HW2

Hydrograph type =  Rational Peak discharge (cfs) =  4.077
Storm frequency (yrs) =  10 Time interval (min) =  1
Drainage area (ac) =  7.330 Runoff coeff. (C) =  0.27
Rainfall Inten (in/hr) =  2.060 Tc by User (min) =  48
IDF Curve =  Devens IDF.IDF Rec limb factor =  1.00

Hydrograph Volume = 11,741 (cuft); 0.270 (acft)
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Runoff Hydrograph

10-yr frequency

Runoff Hyd - Qp = 4.08 (cfs) Outflow Hyd * Req. Stor = 19 (cuft) *

* Estimated



Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, May 11 2020

Culvert HW1 - HW2

Hydrograph type =  Rational Peak discharge (cfs) =  4.727
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  7.330 Runoff coeff. (C) =  0.27
Rainfall Inten (in/hr) =  2.389 Tc by User (min) =  48
IDF Curve =  Devens IDF.IDF Rec limb factor =  1.00

Hydrograph Volume = 13,615 (cuft); 0.313 (acft)
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25-yr frequency

Runoff Hyd - Qp = 4.73 (cfs) Outflow Hyd * Req. Stor = 21 (cuft) *

* Estimated



Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, May 11 2020

Culvert HW1 - HW2

Hydrograph type =  Rational Peak discharge (cfs) =  6.176
Storm frequency (yrs) =  100 Time interval (min) =  1
Drainage area (ac) =  7.330 Runoff coeff. (C) =  0.27
Rainfall Inten (in/hr) =  3.121 Tc by User (min) =  48
IDF Curve =  Devens IDF.IDF Rec limb factor =  1.00

Hydrograph Volume = 17,787 (cuft); 0.408 (acft)

0 10 20 30 40 50 60 70 80 90 100

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (min)
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100-yr frequency

Runoff Hyd - Qp = 6.18 (cfs) Outflow Hyd * Req. Stor = 18 (cuft) *

* Estimated



 

 

PIPE SYSTEM ANALYSIS 

CB-1 TO HW-9 
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EISA 438 LID PLANNING CALCULATIONS 
 
 
 
 




