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Flow�


DO NOT BEVEL  INVERT�


L�


S�

G�
 G�


D�


S�


30^�


G�
 S�
 G�
 S�
D �
D �
 DOUBLE �


IN ONE �


CONCRETE �
 INCREASE�


FOR EACH �


ADDITIONAL�
S �
 L �

30�
 30�
 30�
 30�


L �
S �


12"�


15"�


18"�


21" OR 24"�


27" OR 30"�


33" OR 36"�


 ENDWALL�


CUBIC YDS.�
 CUBIC YDS.�


1.�

 �

 �

 �

2.�

 �

3.�

 �


4.�

 �

 �

 �

5.�

 �

 �

6.�

 �

 �

7.�

 �

 �

8.�

 �

 �

9.�

 �

 �

 �

 �

10.�


 �

FOR DETAILS OF BEVEL SEE STANDARD EW-2, 2A, SHEET 101.03. �

 �

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.�

 �

ON SHALLOW FILLS, WHERE ENDWALLS ARE 1'  OR LESS BELOW�

SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE�

CONSTRUCTED PARALLEL TO THE GRADE OF ROAD.�

 �


 �

IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL�

SLOPE, DITCH SLOPE, OR SHOULDER.�

 �

THIS STANDARD TO BE USED WITH SKEW ANGLES FROM 15^�

TO 37^30'.�

 �

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A�

CONFLICT WITH INVERT AND WINGWALLS OCCUR.�

 �

BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET�

END OF THE CULVERT (WHERE THE FLOW ENTERS THE�

CULVERT).  HEADWALL AT THE OUTLET END OF THE CULVERT �

MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.�

 �

ƒ" CHAMFER MAY BE PROVIDED ON ALL EDGES AT �

MANUFACTURER'S OPTION.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


EW-6S�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


101.13�


SHEET  1  OF 2�
105�


302�


30�


30�


a�

PIPE         �


b�
 a�

PIPE          �


b�


b�


a�


12"�


15"�


18"�


24"�


27" OR 30"�


36"�


2'-6"�


3'-0"�


4'-0"�


5'-0"�


6'-0"�


1'-11•"�


2'-4"�


3'-1"�


3'-10"�


4'-7"�


2'-3„"�


2'-8…"�


3'-6ƒ"�


4'-5„"�


5'-3•"�


5'-10"�


7'-3„"�


8'-8…"�


11'-6ƒ"�


14'-5„"�


17'-3•"�


0.714�


1.005�


1.882�


2.929�


4.153�


0.100�


0.201�


0.278�


0.510�


0.775�


1.075�


0'-1ƒ"�


0'-2"�


0'-2•"�


0'-3‚"�


0' 3ƒ"�


0'-1‚"�


0'-1•"�


0'-2"�


0'-2•"�


0'-3"�


2'-0"�


2'-6"�


3'-0"�


4'-0"�


5'-0"�


6'-0"�


1'-10"�


2'-3"�


2'-8"�


3'-6"�


4'-4"�


5'-2"�


2'-1…"�


2'-7„"�


3'-1"�


4'-0•"�


5'-0"�


5'-11†"�


6'-1…"�


7'-7„"�


9'-1"�


12'-0•"�


15'-0"�


17'-11†"�


0.336�


0.688�


0.962�


1.794�


2.769�


3.895�


0.101�


0.207�


0.283�


0.512�


0.765�


1.048�


0'-1‚"�


0'-1ƒ"�


0'-2"�


0'-2•"�


0'-3‚"�


0' 3ƒ"�


0'-1"�


0'-1‚"�


0'-1•"�


0'-2"�


0'-2•"�


0'-3"�


INCREASE�


FOR EACH �


ADDITIONAL�


CUBIC YDS.�
CUBIC YDS.�


 ENDWALL�


DOUBLE �


IN ONE�


CONCRETE�


2'-0"�
 1'-7"�
 1'-10"�
 0.354�
 0'-1‚"�
 0'-1"�


SHAPE TO BE BEVELED�

WITH MORTAR�


FOR CONCRETE PIPE�
 FOR CORRUGATED METAL PIPE�


PLAN VIEW�


FRONT VIEW�
 SIDE VIEW�


NOTES:�


STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS�

12" - 36" CIRCULAR PIPES WITH 30^ SKEW�
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VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


EW-11�


105�

233�

302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


101.27�


SHEET  2 OF 3�


VARIABLE�


4
•"

�



2
‚"

�



2"�


O.D. PIPE�

O.D. PIPE�


T�


O.D. PIPE�


GALVANIZED PLATE�


12" CLEAR�


5"�

ƒ" DIAMETER HOLES�


8"�


8"�

 W x 4" x •"�


4"�


4"�


6"�


8" x 4" x ‚"�


…" STEEL PLATE�


‚" �


‚" �

4•" O.D.�

PIPE�


2 - •" x 4" STUD�

SHEAR CONNECTORS�


STRUCTURAL TUBING TO BE EXTENDED TO WITHIN�

2" OF OUTSIDE FACE OF SIDEWALL�


8" x 4" x ‚"�

STRUCTURAL �

TUBING�


…" STEEL PLATE�


T�


PIPE END CAP (‰" FLAT PLATE)�

WELDED TO UPPER END OF PIPE�

GRATE�


NOTCHES FOR PIPE TO BE FORMED IN CONCRETE�

SO THAT PIPE WILL FIT SNUG BUT CAN BE REMOVED.�


WELD�

EACH�

SIDE�


STRUCTURAL �

TUBING�


8" OR 12"�


†" x 6ƒ" HEX HEAD �

BOLT WITH FLAT WASHERS �

AND SELF LOCKING NUTS�


HOOK BOLTS •" x 6" x (1•" RIGHT ANGLE �

BEND) WITH FLAT WASHER & SELF LOCKING NUT.�

†" HOLES TO BE PROVIDED IN PLATE, �

CENTERED BETWEEN PIPES AND SIDE WALLS�


2 - †" x 6ƒ" HEX HEAD �

BOLTS WITH FLAT WASHERS �

AND SELF LOCKING NUTS�


A�


DETAIL B�


DETAIL A�


CENTER SUPPORT�


SECTION A-A�
CENTER SUPPORT�


(ELEVATION)�


A�


PIPE ENDWALL WITH LOAD-CARRYING GRATE�

12" - 60" CIRCULAR PIPES�
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2"�

2"�


2"�


3"�


2"�
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8"�


2'-3"�


7"�


2'-0"�
 1'-4"�


6"�



8"�
 8"�


2
'-4

"�



7"�



2'-0"�


6"�



8"�
8"�
8"�


2'-0"�


2'-0"�


4"�



8"�


1'-3"�


8"�
 8"�


2'-0"�


ST'D. DI-2�

COLLAR &�

GRATE�
 L 2•" X 2•" X ‚" GALV.�


 4 @�

8" C-C�


 4 @�

10" C-C�


  4 @ 6" C-C�


 4 @�

10" C-C�


 4 @�

10" C-C�
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IN

.�



1
2
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M
A

X
.�




ALLOWABLE�

CONSTRUCTION�

JOINT�


  4 @ �

4" C-C�


STANDARD RISER�

UNIT�


(CG-6 CURB AND GUTTER)�
 (FOR USE WITH CG-7 CURB AND GUTTER)�


INDICATES AREA�

OF CONCRETE TO �

BE POURED IN PLACE�


HOLES PROVIDED�

FOR  4 X 8" DOWELS�


APPROACH�

GUTTER�


1'-4"�


L 2•" x 2•" x ‚" GALV.�


2
'-4

"�



2
'-2

"�



7"�



1
2
" 

M
A

X
.�




9
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INDICATES AREA�

OF CONCRETE TO �

BE POURED IN PLACE�


HOLES PROVIDED�

FOR  4 X 8" DOWELS�


APPROACH�

GUTTER�


L 2•" x 2•" x ‚" GALV.�


9
" 

M
IN

.�



VAR.�


DOWEL THROAT SECTION TO�

CHAMBER IF CAST SEPERATELY�

OR PROVIDE ALTERNATE VDOT�

APPROVED METHOD OF INTERLOCK.�


1.�

 �

2.�

 �

3.�

 �

4.�

 �

 �

5.�

 �

6.�

 �

7.�


H�


H�
 H�


PIPE SIZE�

"H" DIMENSION�

(CONCRETE PIPE)�


12"�


15"�


18"�


21"�


24"�


27"�


30"�


33"�


36"�


42"�


48"�


4'-8"�


4'-11‚"�


5'-2•"�


5'-5ƒ"�


5'-9"�


6'-0‚"�


6'-6•"�


6'-9ƒ"�


7'-1"�


7'-7•"�


8'-2"�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


105�


233�


302�


T-DI-2�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


103.04�


SHEET  1  OF 1�


SLOT LENGTH "L"�


VARIES 20'-0" MAX.�


2'-2"�


 6
" 

�



M
IN

.�



LOCATION OF HOLE TO VARY WITH �

TYPE OF INLET CONSTRUCTED.  �

HOLE MAY BE SHIFTED RIGHT, LEFT�

OR CENTERED.�


SEE GENERAL NOTES - PRECAST FOR ADDITIONAL DETAILS.�


CONCRETE TO BE 4000 PSI MINIMUM.�


REINFORCING STEEL IN ACCORDANCE WITH ASTM-615.�


DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL DIMENSIONS MAY �

VARY WITH MANUFACTURER.�


FOR DETAILS OF FRAME AND GRATE SEE STANDARD DI-2A, B, C.�


VERTICAL REINFORCING BARS TO BE CONTINUOUS THROUGH JOINT.�


STANDARD ST-1 STEPS NOT REQUIRED IN THIS TOP UNIT.�


MC 6X12�

GALV.�


B�


B�

A�


A�


SECTION A-A�


NOTES�


PLAN�


SECTION B-B�
 ALTERNATE SECTION B-B�


RECOMMENDED MINIMUM�


HEIGHT CHART�


STANDARD PRECAST TOP UNITS�
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COVER DIMENSIONS AND QUANTITIES�


W1�
 D�
 D1�
 X�
 Z�


GRATE BAR  �

SPACING�


CHART�


TYPE�


GRATE�

MAXIMUM�


DIMENSION�


5'-4"�


3'-0"�


5'-4"�


3'-0"�


5'-4"�


3'-0"�


3'-0"�


5'-4"�


L2•" x 2•" x ‚"�


L2" x 2" x …"�


3"�


1"�


2" DIAMETER BAR @ 10.68 LBS./FT.�

OR   14 BILLET STEEL BAR @�

7.65 LBS./FT. ( ASTM A615, GRADE 60).�


COLLAR DIMENSIONS TO  BE �

‚" BE LARGER THAN GRATE �

DIMENSIONS W3 AND W4.�


ST'D. �

RISER�

UNIT�


ST'D. �

RISER�

UNIT�


H�


DIT
CH F

ROM P
LANS �




FOR S
AG C

ONDIT
IO

N �



OR B
ACK-U

P B
ERM

 O
N �




GRADE A
S D

IR
ECTED �




BY THE E
NGIN

EER�


WHERE PAVED DITCHES ARE REQUIRED,�

THEY ARE TO BE DOWELED OR KEYED�

TO CONCRETE COVER AS DIRECTED�

BY THE ENGINEER.�


W2�
 W3�
 W4�
 D2�


 3'-5" �

COLLAR�


WELD�


SEE �


DETAIL A�


•" x 4" STUD�

SHEAR CONNECTOR�


 5 x 5'-0" BARS �

20 REQ'D. CONCRETE �

COVER 1•" MIN.�


E�


A1,A2,A3�


B1,B2,B3,B4,�

C1,C2,C3�


3'-0•"�


2'-9"�


2'-3"�


2'-9"�


2'-3"�
 1'-8ˆ"�


1'-6Œ"�


1'-0…"�


1'-6Œ"�


1'-8ˆ"�


8"�


6"�


12"�


4•"�


 �


 �


4•"�


 �


 �


16"�


 �


 �


2'-2"�


2'-8"�


2'-8"�


A I�


A III�


PAVED O
R �




UNPAVED D
ITCH�


AS R
EQUIR

ED �



ON PLANS�
 1.�

 �

2.�

 �

3.�

 �

4.�

 �

5.�

 �

6.�

 �

7.�

 �

 �

8.�


SEE GENERAL NOTES-PRECAST FOR ADDITIONAL DETAILS.�

 �

CONCRETE SHALL BE 4000 PSI MINIMUM.�

 �

REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ASTM-A 615.�

 �

CONCRETE COVER AND GRATE ARE TO BE FURNISHED AS A SINGLE UNIT.�

 �

DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.�

 �

GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE ALIGNED PARALLEL TO THE DITCH FLOW.�

 �

WHERE DITCH SLOPES DO NOT MATCH THOSE OF INLET COVER, THE AREA ADJACENT�

TO THE INLET IS TO BE GRADED TO PROVIDE A SMOOTH TRANSITION.�

 �

DI-5 IS TO BE UTILIZED IN LOCATIONS NOT NORMALLY SUBJECT TO TRAFFIC.  �


  TOLERANCE  È •"�


1•"�


1"�


ST'D�

PG-2�

TYPE�


2'-0ˆ"�
 2'-0Š"�
 3"�
 14"�
4"�


9"�
 9"�
 19"�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


105�


233�


302�


T-DI-5�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


103.07�


REVISION DATE�


3
'-4

"�
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E
�




3
'-4

"�



G
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E
�




a�
 b�


DITCH PLAN�


A�


MEDIAN PLAN�


SECTION A-A�
 SECTION B-B�


DETAIL A�


A�


B�


B�


A�
A�


B�


B�


GRATE�

(GALVANIZED)�


COLLAR�


(GALVANIZED)�
MEDIAN DITCH�


SECTION�

DITCH LINE�


SECTION�


NOTES:�


STANDARD PRECAST TOP UNITS�
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D�
X�
 X�


B-2�


Y�


2"�
2"�


FOOTING�


X�
 Y�


D�
 MINIMUM�
 MINIMUM�


36"�


48"�


60"�


72"�


84"�


96"�


4"�


5"�


5"�


6"�


7"�


8"�


6"�


6"�


8"�


8"�


8"�


8"�


18"�


24"�


36"�


48"�


60"�


66"�


21"�


27"�


42"�


54"�


66"�


72"�


D   8"   2X�


STEPS (AS REQ'D.)�


WEEP HOLE (AS REQ'D.)�
 STEPS (AS REQ'D.)�


6" x 6" - W5.5 x W5.5 WELDED�

WIRE FABRIC OR EQUIVALENT AREA�


DEPTH "H" OF 36" DIAMETER BASE UNIT RESTRICTED �

TO 4'-0" MAXIMUM.�


V
A

R
IE

S
�




SUGGESTED�

MAX. PIPE SIZE�


ABSOLUTE�

MAXIMUM  �


B-1�


SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON WEEP HOLES, STEP REQUIREMENTS, �

"H" (LIN. FT. FOR MANHOLES) DIMENSIONS, ETC.�

 �

ALL BASE UNITS ARE TO BE IN ACCORDANCE WITH THE  REQUIREMENTS OF AASHTO M199.�

  �

CONCRETE SHALL BE 4000 PSI.�

 �

WHERE OPENINGS ARE REQUIRED FOR PIPE, THEY SHALL BE FORMED, DRILLED, OR NEATLY CUT �

AS APPROVED BY THE ENGINEER.  THE CONTRACTOR SHALL FURNISH THE FABRICATOR WITH �

THE ANGLES BETWEEN CENTER LINES, THE INVERT ELEVATIONS, AND THE SIZE OF ALL PIPES TO  �

ENTER THE MANHOLE.  HOLES ARE TO BE A MINIMUM OF 4" TO A MAXIMUM OF 8" LARGER THAN �

THE OUTSIDE DIAMETER OF THE PROPOSED PIPE.�

 �

DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.�

 �

"D" IS NOMINAL DIAMETER.�

 �

IN THE EVENT THE INVERT OF THE OUTFALL PIPE IS HIGHER THAN THE BOTTOM OF THE STRUCTURE, �

THE INVERT OF THE STRUCTURE SHALL BE SHAPED WITH CEMENT MORTAR TO PREVENT STANDING �

OR PONDING OF WATER IN THE STRUCTURE.�

 �

TONGUE AND GROOVE JOINT ARE TO BE OF FABRICATOR'S DESIGN MEETING VDOT APPROVAL.�

JOINTS ARE TO BE SEALED WITH MORTAR, O-RING GASKETS,  OR BUTYL RUBBER.�


ONE THROUGH PIPE ONLY. (ONE PIPE ENTERING AND �

ONE PIPE EXITING STRUCTURE)�


1.�

 �

 �

2.�

 �

3.�

 �

4.�

 �

 �

 �

 �

 �

5.�

 �

6.�

 �

7.�

 �

 �

 �

8.�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


B-1, B-2�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


103.11�


REVISION DATE�
 105�


302�
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WEEP HOLE (AS REQ'D.)�


DOGHOUSE WITH FOOTING�


DIMENSIONS�


ALTERNATE JOINT�


DETAIL�


NOTES:�


MONOLITHIC�


STANDARD PRECAST BASE UNITS�
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2'-7"�


4'-2"�


H�


12"�


12
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9"�



4'-2"�


2'-7"�


• SECTION STEEL   �


DIMENSIONS FOR�


CAST IRON ONLY�


L 2•" x 2•" x ‚"�


2
•"

�



• SECTION CAST IRON�


1'-3•"�


•" x 4"�


2
'-7

"�



•" x 1•" x 4"�


•"
�




…"�


2•"�


(GRATE REMOVED)�


4" DEPTH AGGR.�

 68,   78 OR�

 8 x 6" WIDTH�


COLLAR�


12"-15"-18" OR 24"�


ADD 0.469 CU. YD. PER�

ADDITIONAL FOOT OF DEPTH. �


12" CONCRETE PIPE - 1.440 CU. YD. CONCRETE�

15" CONCRETE PIPE - 1.528 CU. YD. CONCRETE�

18" CONCRETE PIPE - 1.620 CU. YD. CONCRETE�

24" CONCRETE PIPE - 1.817 CU. YD. CONCRETE�


1.�


2.�


3.�


4.�


6.�


7.�


8.�


9.�


10.�


5.�


OPTIONAL�

BRACE RIBS�


LUGS�


10'-4" LONG�


ONE WELDED�

JOINT�


WELD ALL�

CONNECTORS�

TO COLLAR�


STUD SHEAR�

CONNECTORS�


INCLUDING�

LUGS�


INCLUDING�

CONNECTORS�
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DUMP NO WASTE - DRAINS TO WATERWAYS�


DUMP NO WASTE - DRAINS TO WATERWAYS�


1•"�
 1"�
 1"�


ƒ"�
1‚"�


1•
"�




2'
-6

"�



1"�



6"�



2'-6"�


1'-3"�


GRATE 363 È 18 LBS�

CAST IRON�


APPROXIMATE WEIGHT�


12"�


CAST�

IRON�


GALV.�

STEEL�


3 LBS�

43.6 LBS�


66 È�


2'-7"�


2"�


4"�


11.�


DUMP NO WASTE   DRAINS TO WATERWAYS�


2
•"

�



DEPTH OF INLET (H) TO BE SHOWN ON �

PLANS. FOR DEPTH GREATER THAN 10' USE �

STANDARD DI-1A�


THE "H" DIMENSION SHOWN ON THE �

STANDARDS AND SPECIFIED ON THE PLANS �

WILL BE MEASURED FROM THE INVERT OF �

THE OUTFALL PIPE TO THE TOP OF THE �

STRUCTURE. PLAN "H" DIMENSIONS ARE �

APPROXIMATE ONLY FOR ESTIMATING �

PURPOSES AND THE ACTUAL DIMENSIONS �

SHALL BE DETERMINED BY THE �

CONTRACTOR FROM FIELD CONDITIONS.�


WHEN SPECIFIED ON THE PLANS THE �

INVERT IS TO BE SHAPED IN ACCORDANCE �

WITH STANDARD IS-1. THE COST OF �

FURNISHING AND PLACING ALL MATERIALS �

INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE �

STRUCTURE.�


IN THE EVENT THE INVERT OF THE �

OUTFALL PIPE IS HIGHER THAN THE �

BOTTOM OF THE STRUCTURE, THE INVERT �

OF THE STRUCTURE SHALL BE SHAPED �

WITH CEMENT MORTAR TO PREVENT �

STANDING OR PONDING OF WATER IN THE �

STRUCTURE. THE  COST OF FURNISHING �

AND PLACING ALL MATERIALS INCIDENTAL �

TO INLET SHAPING IS TO BE INCLUDED �

IN THE BID PRICE FOR THE STRUCTURE.�


STEPS ARE TO BE PROVIDED WHEN H IS �

4'-0" OR GREATER.  FOR DETAILS SEE �

STANDARD ST-1.�


LUGS TO BE �

CAST WITH �

COLLAR�


9•"�


•" MIN RAISED �

LETTERING�


THIS ITEM MAY BE PRECAST OR CAST-�

IN-PLACE.�


  4 X 8" SMOOTH DOWELS AT �

APPROXIMATELY 12" C-C TO BE �

PLACED IN ALL AREAS ADJACENT �

TO ABUTTING CONCRETE TO PREVENT �

SETTLEMENT. IN LIEU OF DOWELS �

A 2"X4" NOTCH MAY BE PROVIDED. �

SEE STANDARD T-DI-3, 4 FOR �

ALTERNATE DESIGN.�


3" DIAMETER WEEP HOLE WITH 12"X12" �

PLASTIC HARDWARE CLOTH ‚" MESH �

OR GALVANIZED STEEL WIRE, MINIMUM �

WIRE DIAMETER 0.03", NUMBER 4 MESH �

HARDWARE CLOTH ANCHORED FIRMLY �

TO THE OUTSIDE OF THE STRUCTURE.�


CAST IN PLACE CONCRETE IS TO BE �

CLASS A3 (3000 PSI).  PRECAST �

CONCRETE IS TO BE 4000 PSI.�


ANY ALTERNATE METHODS OF ANCHORAGE�

MEETING THE APPROVAL OF THE ENGINEER�

MAY BE SUBSTITUTED FOR THE CAST IRON�

LUGS AS SHOWN HEREON. �


DUMP NO WASTE DRAINS TO WATERWAY �

LETTERING IS REQUIRED ON ALL DI-1�

GRATES.  LOCATION OF LETTERING MAY �

VARY BY MANUFACTURER.�


DI-1�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


104.01�


REVISION DATE�
 233�


302�


SEE DETAIL A�


SEE DETAIL B�


SEE DETAIL B�
HARDWARE�

CLOTH�


3" DIAMETER�

WEEP HOLE�

SEE NOTE 8�


SECTION C-C�
 SECTION D-D�


GRATE DETAIL�


A�
A�


PLAN�


SECTION A-A�


CONCRETE QUANTITIES FOR MIN. DEPTH�


B�
B�


SECTION B-B�


COLLAR DETAIL�


N0TES�


C�

C�


D�


D�


DETAIL B�


DETAIL A�


STANDARD DROP INLET�

12" - 24" PIPE:  MAXIMUM DEPTH (H) = 10'�
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8'-0"�


6'-8"�
8"�


8"�



TYPE�


STEEL�


REINFORCING�

DI-�


2DD�


2EE�


2FF�


6.93�


7.20�


7.25�


Lin. Ft.�


MINIMUM 9' DEPTH INLET�


Lbs.�
 Cu. Yds.�


4'-8"�


6'-0"�


6'-0"�


1,683�


1,714�


1,733�


H�
 L�


0.16�


0.16�


0.63�


0.63�


191�


191�


191�


17�


17�


Cu. Yds.�


0.63�


TYPE�


DI-�


2DD�


2EE�


2FF�
76�


5'-8"�


H-1'-2"�


SCHEDULE OF REINFORCING STEEL�


BARS MARK�
 LENGTH�


H�


H1�
 7'-8"�


V�


INCREMENTS TO BE ADDED FOR EACH�


ADDITIONAL FOOT OF DEPTH (H) AND�

OR SLOT LENGTH (L)�


Lbs.�
 Cu. Yds.�
 Lbs.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


1.�


2.�


3.�


IN THE EVENT THE INVERT OF THE OUTFALL�

PIPE IS HIGHER THAN THE BOTTOM OF THE�

STRUCTURE, THE INVERT OF THE STRUCTURE�

SHALL BE SHAPED WITH CEMENT MORTAR TO�

PREVENT STANDING OR PONDING OF WATER�

IN THE STRUCTURE.  THE COST OF FURNISHING�

AND PLACING ALL MATERIALS INCIDENTAL TO�

THE SHAPING IS TO BE INCLUDED IN THE BID�

PRICE FOR THE STRUCTURE.�

 �

STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"�

OR GREATER.  FOR DETAILS SEE STANDARD ST-1.�

 �

THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.�

 �

  4 X 8" SMOOTH DOWELS AT APPROXIMATELY�

12" C-C TO BE PLACED IN ALL AREAS ADJACENT�

TO ABUTTING CONCRETE TO PREVENT�

SETTLEMENT.  IN LIEU OF DOWELS A 2" X 4"�

NOTCH MAY BE PROVIDED.  SEE STANDARD�

T-DI-3, 4 FOR ALTERNATE DESIGN.�

 �

3" DIAMETER WEEP HOLE TO BE LOCATED TO�

DRAIN SUBBASE MATERIAL.  WEEP HOLE WITH�

12"X12" PLASTIC HARDWARE CLOTH ‚" MESH�

OR GALVANIZED STEEL WIRE, MINIMUM WIRE�

DIAMETER 0.03", NUMBER 4 MESH HARDWARE�

CLOTH ANCHORED  FIRMLY TO THE OUTSIDE�

OF THE STRUCTURE.�

 �

 �

 �


21.�


+�
 +�
4(1.5H 1)  16�


+�
 +�
4(1.5H 1)  12�


DEPTH OF INLET (H) TO BE SHOWN ON PLANS.�

 �

THE "H" DIMENSION SHOWN ON THE STANDARDS�

AND SPECIFIED ON THE PLANS WILL BE�

MEASURED FROM THE INVERT OF THE OUTFALL�

PIPE TO THE TOP OF THE STRUCTURE.�

PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY�

FOR ESTIMATING PURPOSES AND THE ACTUAL�

DIMENSIONS SHALL BE DETERMINED BY THE�

CONTRACTOR FROM FIELD CONDITIONS.�

 �

WHEN SPECIFIED ON THE PLANS THE INVERT IS�

TO BE SHAPED IN ACCORDANCE WITH STANDARD�

IS-1.  THE COST OF FURNISHING AND PLACING ALL �

MATERIALS INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE STRUCTURE.�


NO. REQUIRED�


SEE NOTE 17�


DIMENSION L�


ALL REINFORCING STEEL SHALL HAVE A MIN.�

COVER OF 2".�

 �

ALL REINFORCING STEEL TO BE CUT CLEAR OF�

ALL OPENINGS BY 2".�

 �

CAST-IN PLACE CONCRETE IS TO BE CLASS A3�

(3000 PSI).  PRECAST CONCRETE IS TO BE�

4000 PSI.�

 �

LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE�

SHOWN ON PLANS.�

 �

THIS STANDARD IS INTENDED FOR USE IN CURB�

AND GUTTER SITUATIONS ONLY.�

 �

IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS�

TO BE KEYED.  ALL SPLICES IN BARS V TO BE�

A MINIMUM OF 40D (20").�

 �

FOR PLAN VIEW OF INLET SEE STANDARD DI-2D,�

2E, 2F.�

 �

PROVIDE SAFETY SLABS WHEN SPECIFIED ON�

THE PLANS.�

 �

FOR DESCRIPTION AND LOCATION OF DIMENSION�

L SEE SHEET 104.06.�

 �

FOR NUMBER OF BARS A-M REQUIRED AND�

LENGTHS SEE SHEET 104.07.�

 �

QUANTITIES SHOWN ARE FOR MIN. INLETS OF�

EACH TYPE.  FOR INLETS OF GREATER DEPTH�

(H) OR LARGER SLOTS (L), INCREMENTS SHOWN�

PER FOOT MUST BE ADDED.  THE AMOUNT OF�

CONCRETE AND STEEL DISPLACED MUST BE�

DEDUCTED TO OBTAIN TRUE QUANTITIES.�

 �

FOR DETAILS AND DIMENSIONS OF CURB, SLOT,�

BEAM, COLLAR AND GRATE, DROPPED GUTTER�

LINE, AND REINFORCING AND STRUCTURAL�

STEEL NOT DETAILED SEE STANDARD DI-2D.�

 �

INLET MAY BE USED WITH LARGER LONGITUDINAL�

PIPE (72" MAXIMUM) PROVIDED HORIZONTAL �

CLEARANCE BETWEEN ADJACENT PIPES IS�

ADEQUATE.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


DI-2DD, 2EE, 2FF�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.08�


SHEET  1  OF 1�

233�


302�


HARDWARE CLOTH�


BARS H  5�

@ 8" C-C�


SUBBASE�


WEEP HOLE�

SEE NOTE 8.�


BARS V  4 @ 8" C.C.�


FOR DETAILS SEE�


STANDARD ST-1�


BARS H1   5 �

@ 12" C.C.�


BARS H  5 @ 12" O.C.�


OPTIONAL  �

CONSTRUCTION �

JOINT�


CONCRETE�
 CONCRETE�
STEEL�
 STEEL�


CONCRETE�


STEPS REQ'D.�


15
"�




M
IN

.�



APPROXIMATE QUANTITIES FOR�


A�
 A�


NOTES�


SECTION A-A�


SECTION THROUGH ELEVATION�


STANDARD CURB DROP INLET�

30" - 48" PIPE:  DEPTH  (H) = 9' TO 20'�
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AREA OF�


TYPE�

L�


SLOT�

Concrete�
 BARS A�
 BARS B�
 BARS D�
 BARS E�
 BARS F�
 BARS G�
 WEIGHT�


No.�
 No.�
 No.�
 No.�
 No.�
 No.�


DI-3A�
 -�
 -�
 -�
 -�
 3�
 -�
-�
 -�
 -�


3�


3�


3�


DI-3B�
 3�


3�


3�


3�


3�


3�


3�


3�


3�


3�


DI-3C�
 3�


3�


3�


3�


Ft.�
 Sq. Ft.�
 Cu. Yds.�
 Lin. Ft.�
 Lbs.�


2'-6"�


4'�


6'�


8'�


10'�


12'�


14'�


16'�


18'�


20'�


6'�


8'�


10'�


12'�


14'�


16'�


18'�


20'�


1.15�


1.83�


2.75�


3.67�


4.58�


5.50�


6.42�


7.33�


8.25�


9.17�


2.75�


3.67�


4.58�


5.50�


6.42�


7.33�


8.25�


9.17�


2.26�


2.59�


3.02�


3.46�


3.90�


4.34�


4.78�


5.22�


5.66�


6.09�


3.01�


3.45�


3.89�


4.33�


4.77�


5.21�


5.65�


6.09�


1'-6"�


3'-6"�


5'-6"�


7'-6"�


9'-6"�


11'-6"�


13'-6"�


15'-6"�


17'-6"�


1'-9"�


2'-9"�


3'-9"�


4'-9"�


5'-9"�


6'-9"�


7'-9"�


8'-9"�


5�


5�


5�


5�


5�


5�


5�


5�


5�


10�


10�


10�


10�


10�


10�


10�


10�


2�


6�


10�


14�


18�


22�


26�


30�


34�


4�


8�


12�


16�


20�


24�


28�


32�


Lin. Ft.�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


6'-7" to 6'-10"�


1�


3�


3�


3�


3�


3�


3�


3�


3�


3�


5�


5�


5�


5�


5�


5�


5�


5�


Lin. Ft.�


BARS C�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


5'-7"�


Lin. Ft.�
 Lin. Ft.�
 Lin. Ft.�
 Lin. Ft.�
No.�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


3'-2"�


4�


4�


4�


4�


4�


4�


4�


4�


4�


8�


8�


8�


8�


8�


8�


8�


8�


1'-6"�


3'-6"�


5'-6"�


7'-6"�


9'-6"�


11'-6"�


13'-6"�


15'-6"�


17'-6"�


1'-9"�


2'-9"�


3'-9"�


4'-9"�


5'-9"�


6'-9"�


7'-9"�


8'-9"�


3�


3�


3�


3�


3�


3�


3�


3�


3�


6�


6�


6�


6�


6�


6�


6�


6�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'*6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


1'-6"�


6�


4�


4�


4�


4�


4�


4�


4�


4�


4�


2�


2�


2�


2�


2�


2�


2�


2�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


1'-0"�


22�


64�


111�


158�


204�


251�


298�


345�


391�


438�


111�


158�


205�


252�


298�


345�


392�


439�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


+�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


DI-3A, 3B, 3C�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.10�


SHEET  2 OF 2�
233�


302�


DEPTH OF INLET (H) TO BE SHOWN ON PLANS.�


THE "H" DIMENSION SHOWN ON THE STANDARDS�

AND SPECIFIED ON THE PLANS WILL BE�

MEASURED FROM THE INVERT OF THE OUTFALL�

PIPE TO THE TOP OF THE STRUCTURE.�

PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY�

FOR ESTIMATING PURPOSES AND THE ACTUAL�

DIMENSIONS SHALL BE DETERMINED BY THE�

CONTRACTOR FROM FIELD CONDITIONS.�


WHEN SPECIFIED ON THE PLANS THE INVERT IS�

TO BE SHAPED IN ACCORDANCE WITH STANDARD�

IS-1.  THE COST OF FURNISHING AND PLACING ALL �

MATERIALS INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE STRUCTURE.�


IN THE EVENT THE INVERT OF THE OUTFALL�

PIPE IS HIGHER THAN THE BOTTOM OF THE�

STRUCTURE, THE INVERT OF THE STRUCTURE�

SHALL BE SHAPED WITH CEMENT MORTAR TO�

PREVENT STANDING OR PONDING OF WATER�

IN THE STRUCTURE.  THE COST OF FURNISHING�

AND PLACING ALL MATERIALS INCIDENTAL TO�

THE SHAPING IS TO BE INCLUDED IN THE BID�

PRICE FOR THE STRUCTURE.�


STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"�

OR GREATER.  FOR DETAILS SEE STANDARD ST-1.�


THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.�


  4 X 8" SMOOTH DOWELS AT APPROXIMATELY�

12" C-C TO BE PLACED IN ALL AREAS ADJACENT�

TO ABUTTING CONCRETE TO PREVENT�

SETTLEMENT.�

 �

3" DIAMETER WEEP HOLE TO BE LOCATED TO�

DRAIN SUBBASE MATERIAL.  WEEP HOLE WITH�

12"X12" PLASTIC HARDWARE CLOTH ‚" MESH�

OR GALVANIZED STEEL WIRE, MINIMUM WIRE�

DIAMETER 0.03", NUMBER 4 MESH HARDWARE�

CLOTH ANCHORED  FIRMLY TO THE OUTSIDE�

OF THE STRUCTURE.�

 �

ALL REINFORCING STEEL SHALL HAVE A MIN.�

COVER OF 2".�

 �

ALL REINFORCING STEEL TO BE CUT CLEAR OF�

ALL OPENINGS BY 2".�

 �

CAST-IN PLACE CONCRETE IS TO BE CLASS A3�

(3000 PSI).  PRECAST CONCRETE IS TO BE�

4000 PSI.�

 �

LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE�

SHOWN ON PLANS.�

 �

IF INLET IS CONSTRUCTED IN MEDIAN CURB OR�

WITH INTEGRAL CURB, GUTTER IS TO BE�

OMITTED (SEE DETAIL).�

 �

STANDARD INLETS MAY BE CONSTRUCTED WITH�

CONCRETE BLOCKS IN ACCORDANCE WITH THE�

DETAILS SHOWN ON STANDARD DRAWING DI-MB.�


THIS AREA MAY BE EARTHEN, IN WHICH CASE�

THE EXPANSION JOINTS WILL APPLY ONLY TO�

CURB AND GUTTER.�

 �

CONCRETE QUANTITIES SHOWN ARE FOR DEPTH �

(H) OF 5'-2" WITHOUT PIPES.  THE AMOUNT�

DISPLACED BY PIPES MUST BE DEDUCTED TO�

OBTAIN TRUE QUANTITIES.  FOR INLETS OF�

DIFFERENT DEPTHS ADD OR SUBTRACT 0.32�

CUBIC YARDS OF CONCRETE FOR EACH FOOT�

OF DEPTH.�

 �

LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1�

OF 2 IS TO BE L  16" AT 4.10 LBS./FT..�

 �

 DENOTES LENGTH OF ONE (1) BAR.�

 �

ALL REINFORCING BARS TO BE  5.�

 �

WHEN INLET IS USED IN 4'-0" MEDIAN, BACK OF�

INLET IS TO BE SHAPED TO CONFORM TO �

PROPOSED CURB.�


TABLE  OF  QUANTITIES�


REINFORCING STEEL�


NOTES�


STANDARD CURB DROP INLET�

12" - 30" PIPE:  MAXIMUM DEPTH (H) = 8'�









Á

ßÁÂ³þ�UÿßÁ



Ö�ÉkÿßÁÆ‚è� ÿßÁ

�ùßÁZ�‡ÝyÿßÁ
�ùßÁg£^o•ÿßÁ


ßÁg£¾é'ýßÁ

ÿßÁUl�×TþßÁ


ßÁ�q³	žúßÁ


ßÁLVÐW¦þßÁ


DÔƒEÿßÁC5¸•lüßÁ


ÿßÁC5¸—RþßÁ
,´þßÁé!ˆä�ýßÁ


ÿßÁC5øW1úßÁ

éým`ÿßÁ¥£ÙôúßÁ
Uî<ÿßÁUl›�úßÁ
 ÿßÁC5x��ûßÁ


þßÁ'"# �ûßÁ

þßÁ'"# �ûßÁ


[¶¿þßÁ5ûgÃ�ûßÁ
¿”ÀþßÁé!HÃ9ûßÁ


1•–êúßÁg£þÙ«ýßÁ

1¿qEùßÁg£þÙ«ýßÁ
 ßÁC3¬�¦ýßÁ

¼ôúßÁ„ý‚?¿ýßÁ
1?��ûßÁg£~7ßýßÁ
 ùßÁ„ý�aòýßÁ


1•+_ùßÁg£~7ßýßÁ
ÀJùßÁ„ý‚?¿ýßÁ
1?É+úßÁg£~7ßýßÁ
ª�úßÁ„ý‚?¿ýßÁ
1¿•¤úßÁg£~tËýßÁ
1ÿNÄùßÁg£~tËýßÁ
1ÿ«�ùßÁg£~tËýßÁ


 ßÁg£¾žŽþßÁ

ßÁg£¾žŽþßÁ


?!¯ûßÁn�fg›þßÁ
 
 ?(ñùßÁn�fg›þßÁ
 
 ¿ �ùßÁn�fg›þßÁ
¯üßÁg£¾r¿þßÁ
üßÁ„ýÂ§ËþßÁ
ßÁIgŽÎÑþßÁ

ßÁIgŽÎÑþßÁ


üßÁ„ýÂ�äþßÁ
üßÁ„ýÂ{üþßÁ
…°üßÁg£>Š˜þßÁ


¢1ÿ^�ûßÁé!ˆŒúýßÁ
 šº•úßÁ�ëÿ`òýßÁ
 ¢1•›1úßÁé!ˆŒúýßÁ
 Z£³ùßÁ�ëÿ`òýßÁ
 ¢1¿å	ùßÁg£þ•þýßÁ



 ÿ«ûßÁg£¾r¿þßÁ
 

 �îùßÁg£¾r¿þßÁ
Æ�ùßÁg£¾r¿þßÁ
 


�q@üßÁ5û§�ÏþßÁ
?˜AüßÁé!�MíþßÁ
»¬:üßÁ'"ã#þþßÁ
«ûßÁé!�ÞÔþßÁ
«ûßÁé!�MíþßÁ
§ûßÁ�ë?•ýþßÁ
��ûßÁ�ëÿÔËþßÁ
È�ûßÁ�ëÿCäþßÁ
��ûßÁ�ëÿ²üþßÁ
°ã^úßÁ'"£hÌþßÁ
°ã^úßÁ'"£×äþßÁ
°ã^úßÁ'"£FýþßÁ
 ùßÁ�ë•²ÌþßÁ

ùßÁ�ë•!åþßÁ

ùßÁ�ë?•ýþßÁ


àˆùßÁ'"c•åþßÁ
àˆùßÁ'"c�þþßÁ
³�ùßÁ5ûgNèþßÁ
³�ùßÁ5ûg½


ýßÁ.“(��úßÁ

ýßÁZ�g®dúßÁ

ýßÁ,ÄþÛ�ûßÁ

ýßÁaÀ�&~ûßÁ

ýßÁ,Ä~–,üßÁ

ýßÁ,	â[cüßÁ

ýßÁg£~H”üßÁ
 úßÁ^¬º²úßÁ


ýúßÁ.“(W@úßÁ
ùúßÁ.“h]vúßÁ
ýúßÁ.“(hÀúßÁ
ýúßÁ.“¨ç÷úßÁ
þúßÁ.“(�BûßÁ
þúßÁ.“¨Ã‰ûßÁ
þúßÁ.“(ÀÂûßÁ
ÿúßÁ.“(ëRüßÁ
ÿúßÁ.“¨�—üßÁ





¢1•
}ÿßÁ„ý�§üßÁ






þúßÁ.“(§ÙüßÁ








.“(äþüßÁ


W£×‚�A´Èv¾ÿiÈ@¢1•GÐúßÁg£þu•üßÁ





¦üßÁ


�±º£�A´Èv¾ÿiÈ@¢1•GÐúßÁg£>•\üßÁ


�


ßÁ,Ä¾ªbüßÁ


uß3$�A´Èv¾ÿiÈ@¢1•GÐúßÁg£¾"ÍûßÁ












Ðƒf}Ë@´Èv¾ÿiÈ@¢1¿ÈNýßÁg£þ��ýßÁ
ýßÁ,	¢d	ýßÁ




y¨ÎýßÁC3ìœˆüßÁ








ç¨ú°�A´Èv¾ÿiÈ@¢1?QÐúßÁg£~	KúßÁ





]úßÁ


üCH½�A´Èv¾ÿiÈ@¢1?QÐúßÁg£þ÷•úßÁ











�šò5�A´Èv¾ÿiÈ@¢1?QÐúßÁg£þ5ËúßÁ





Oá”3�A´Èv¾ÿiÈ@¢1?QÐúßÁg£~$�ûßÁ






�\5…�A´Èv¾ÿiÈ@¢1?QÐúßÁg£~bKûßÁ


ÿ





ËCù•�A´Èv¾ÿiÈ@¢1?QÐúßÁg£~ ”ûßÁ


mzY¹ÈúßÁ,ÄþºšûßÁ








ØŽ´�ýßÁ,Ä¾¸=úßÁ


×E©Ì�A´Èv¾ÿiÈ@¢1¿–�ýßÁg£¾ŒnúßÁ

















7Ý4º�A´Èv¾ÿiÈ@¢1¿–�ýßÁg£>X�ûßÁ





ÿÿÿ
ÿÿ
ÿ


Å�n-�A´Èv¾ÿiÈ@¢1¿–�ýßÁg£>5•ûßÁ











Á,Ä>|

�üßÁ



ñ(Õ‹�A´Èv¾ÿiÈ@¢1¿–�ýßÁg£>P8üßÁ






ðA˜€�A´Èv¾ÿiÈ@¢1¿–�ýßÁg£¾>oüßÁ


R°~î�A´Èv¾ÿiÈ@¢1¿–�ýßÁg£¾Ý“üßÁ


r
�


t
�

ý
ß

Á
,
Ä

¾
G

¬
ü
ß

Á









r�t�ýßÁ,Ä>6ãüßÁ
+(™Ö�A´Èv¾ÿiÈ@¢1¿–�ýßÁg£>
�ýßÁ









ßÁ
 




1¿F1þßÁg£¾U¡úßÁ


&cFÅþßÁg£>°�úßÁ




ý,¿ÅÏýßÁn�fï§üßÁ


1?—ÁþßÁg£þPÚüßÁ


ÃøÇÅþßÁ'"c'�ýßÁ





…,xÿßÁÓI•·ÍýßÁ
 5ûg¸ŒþßÁ
 
 
&c{ÉþßÁg£~—ZþßÁ
	ùÝuÿßÁC3ìÄ±ýßÁ
 Á£Á•³@ÿßÁ




ßÁˆSAûaýßÁ

ßÁˆS�¨_ýßÁ

TgÆúßÁÿb¬(ƒýßÁ


üßÁg£¾•TþßÁ
 �€Ä9þßÁ
núßÁÃ2�ÚPþßÁ

£~©rþßÁ
¿~dûßÁg£¾zÈùßÁ

ÿßÁ/‡ð ÜþßÁ




BACK OF SIDEWALK�


BARS B�


B�


B�
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FOR USE ON GRADES�


FLOW�
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CRACK CONTROL JOINT�
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BAR A�
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L-VARIABLE - MAX. 20'�


4"�


FOR DETAILS OF INLET �

FRAME & COVER SEE�

STANDARD IC-2.�
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CRACK �

CONTROL �
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WEEP HOLE�

SEE NOTE 8.�
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CONST. JT.�


‚" 
R�




5"X‚" �

BENT PLATE�


STEPS SEE�

NOTE 5.�


APPR. PAVEMENT�


WARPED PAVEMENT�


KEYED CONSTR. JOINT�
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GALVANIZED PLATE FOR TYPE A TO BE BENT ON �

AN ANGLE OF 68^ 30' AND IS TO BE ANCHORED �

WITH •" X 4" STUD SHEAR CONNECTORS �

WELDED TO BENT PLATE AT 2"' C-C.�


ANGLE IRON AT 2' C-C.�

CONNECTOR WELDED TO �
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VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


DI-3D, 3E, 3F�


233�


302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.12�


SHEET  1  OF 2�


TYPE A NOSE DETAIL SHALL BE USED WITH CG-3 �

AND CG-7 ST'D.�


TYPE B NOSE DETAIL SHALL BE USED WITH CG-2 �

AND CG-6 ST'D.�


WEEP HOLE.�

SEE NOTE 8.�


FRONT ELEVATION�


SECTION A-A�


WITHOUT GUTTER�


ADJACENT TO CURB�


DETAIL WHEN USED�


SECTION B-B�


PLAN�


NOSE DETAILS�


STANDARD CURB DROP INLET (WITH UTILITY SPACE)�

12" - 30" PIPE:  MAXIMUM DEPTH (H) = 8'�
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GALVANIZED PLATE TO BE BENT ON AN ANGLE OF �

68^30' & IS TO BE ANCHORED WITH •" X 4" STUD �

SHEAR CONN. WELDED TO BENT PLATE AT 2' C-C.�


TYPE A NOSE DETAIL SHALL BE USED WITH CG-3 �

AND CG-7 STANDARDS.  TYPE B NOSE DETAIL �

SHALL BE USED WITH CG-2 AND CG-6 STANDARDS.�


NOSE DETAILS�
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DETAIL WHEN USED�
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SECTION A-A�
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STANDARD CURB DROP INLET�

36" - 48" PIPE: MAXIMUM DEPTH (H) = 8'  (WITH UTILITY SPACE)�

54" - 60"  MAX. PIPE: MAX. (H) = 8'  (WITHOUT UTILITY SPACE)�
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STANDARD PG-4�
 PAY LINE FOR INLET�


12"�


WELD�

WELD�


IN L 2"X2"X…" AT EACH�

END OF EACH PIPE.�


BAR B�


2"�

 DITCH SLOPE�


NORM
AL BACK SLOPE�


REVISED BACK SLOPE�


BARS C�


PAY LINE FOR INLET�


WEEP HOLE�


H�


3"�


(TYP.)�


APPROXIMATE QUANTITIES�


CONSTRUCTION�


JOINT�


SEE DETAIL  A�


6"�
6"�


8"�



8
'-0

"�



3
'-0

"�



4
'-4

"�



8"�



8
'-0

"�



3
'-5

"�



1'
-0

"�



4"�


7"�



5"�



4"�
4"�



4"�
3'-0"�


3'-8"�

L 2•"X2•"X‚"�


•" X 4"�
 L 2"X2"X…"�


†" HOLES TO BE DRILLED�


2" DIAMETER SOLID STEEL�

BAR @ 10.68 LBS./FT.�


L 2•"X2•"X‚"�


L 2"X2"X…"�


4'-0"�


5"�



3'-0•"�


@ 4" C-C 4 REQ'D.�


4"�


5"�
 3" DIAMETER�


8"�


8"�
8"�
 3'-0"�


4'-4"�


12"�


SHEAR �

CONNECTOR�


1•" DIAMETER �

DOUBLE-EXTRA STRONG�

STEEL PIPE @ 6.41 LBS./FT.�


 4X1'-0" BARS D�


 4X5'-4" BARS B�

@ 8" C-C, 5 REQ'D.�


 6X4'-0" BAR A�


 4X3'-6" BARS C �

@ 8" C-C, 6 REQ'D.�


•"X4" SHEAR�

CONNECTOR�


1'-0"�
 1'-0"�
1'-0"�


CU. YDS.�


4.091�
 60�


LBS.�


INCREMENT PER FOOT OF DEPTH (H)   0.362 CU. YDS.�

CONCRETE TO BE ADDED WHEN DOUBLE GUTTER IS REQ'D.   1.112 CU. YDS.�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


OPEN AREAS AT �

ENDS OF PIPES�

ARE TO BE SEALED �

BY WELDING.�


S
E

E
 �



N

O
T

E
 1

�



@ 8" C-C, 6 REQ'D.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


502�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.24�


SHEET  3 OF 3�


DI-7, 7A, 7B�


APRON IS TO BE CONSTRUCTED TO A DEPTH OF�

1'-0" ON BACK SLOPE SIDE OF INLET (DI-7).    ON�

ROADWAY SIDE, THE DEPTH IS TO BE 1'-0" OR TO�

THE SHOULDER ELEVATION, WHICHEVER IS LESSER.�

 �

ALTERNATE METHODS OF ANCHORING ANGLE IRON�

WILL BE ACCEPTABLE IF APPROVED BY THE ENGINEER.�

 �

COLLAR AND GRATE ARE TO BE GALVANIZED IN�

ACCORDANCE WITH THE SPECIFICATIONS.�

 �

OUTSIDE DIMENSIONS OF GRATE ARE TO BE �

3'-4" X 2'-11 ƒ".�

 �

ALL CONCRETE IS TO BE CLASS A3.�

 �

NORMAL DITCH IS TO BE TRANSITIONED TO TIE�

SMOOTHLY INTO GUTTER.  DITCH GRADE IS TO BE�

ADJUSTED AS NECESSARY TO MEET GRADE�

ELEVATION.�

 �

QUANTITIES SHOWN ARE BASED ON DEPTH H  5'-0".�

 �

THE AMOUNT OF CONCRETE DISPLACED BY PIPES�

MUST BE DEDUCTED TO OBTAIN TRUE QUANTITIES.�

FOR EACH FOOT OF DIFFERENCE IN DEPTH H ADD OR�

SUBTRACT INCREMENT AS SHOWN.�

 �

SEE STANDARD DI-7, DI-7A AND DI-7B FOR DETAILS AND�

DIMENSIONS NOT SHOWN HEREON.�

 �

GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE�

ALIGNED PARALLEL TO THE DITCH FLOW.�


CLASS A3 �

CONCRETE�


REINFORCING �


STEEL�


A�


B�


B�
 C�


C�


A�


SECTION B-B�
 SECTION C-C�

DETAIL A�
 ALTERNATE DETAIL A�


SECTION A-A�


B�


B�


C�


C�


NOTES�


STANDARD DI-7, 7A OR 7B WITH FLUME CONNECTION�

12" TO 36" PIPE�
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22.  MAXIMUM PIPE SIZE IS 24" DIAMETER.�


VARIES GREATER THAN:�


 �

FOR DETAILS AND DIMENSIONS NOT SHOWN FOR �


 �

GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER�

THE COLLAR AND EXTENDED INTO SIDEWALLS TO�

WITHIN 2" OF OUTSIDE FACE.�

 �

ALL REINFORCING BARS ARE TO BE GRADE 60�

STEEL WITH MIN. OF 1•" CONCRETE COVER.�


TOP SLAB OPENING ARE TO BE FIELD CUT TO�

PROVIDE THE REQUIRED COVER.�

 �

DO NOT LOCATE STANDARD ST-1 STEPS ON�

CHAMBER WALLS THAT HAVE PIPES WHEN�

POSSIBLE.�

 �

8 DOWELS REQUIRED  FOR DI-10L, MIN.�


ADDITIONAL FOOT.�

4 DOWELS REQUIRED FOR DI-10K, MIN.�


ADDITIONAL FOOT.�

 �

12 BARS A REQUIRED FOR DI-10L.�

 �

LENGTH OF BARS A, DI-10L �


                                                        �


 �

DO NOT USE WITH DI-10J.�

 �


 �


 �

ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT �

OF DEPTH.�

 �


 �

24 BARS A ARE REQUIRED FOR DI-10L.�

 �

DO NOT USE WITH DI-10J.�

 �


                                                             �


 �

A MINIMUM 22" FOOTING DEPTH IS REQUIRED FOR �


 �

REFER TO PLANS FOR STRUCTURE LOCATIONS, �

DATA AND DIMENSIONS.�

 �

REFER TO PLANS FOR LOCATIONS OF PIPES �

AND INVERTS.�

 �

FOR TYPE III , COST OF ACCOMMODATION OF �

INLET THROAT IS TO BE INCLUDED IN COST �

OF WALL BARRIER.�

 �


FOOTING DETAILS.�


 �


TYPE I  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER�

TYPE II  DENOTES INLET WITH  DOUBLE THROAT �

AND CHAMBER.�

TYPE III  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER ADJACENT TO WALL OR BARRIER.�


+�


23.�


MEDIAN BARRIER, SEE STANDARD MB-8A.�


FOR TYPE III , SEE WALL PLANS FOR WALL�


3" DIAMETER WEEP HOLE TO BE LOCATED TO �

DRAIN SUBBASE MATERIAL.  WEEP HOLE WITH �

12" X 12" PLASTIC HARDWARE CLOTH ‚" MESH �

OR GALV. STEEL WIRE, MIN. WIRE DIAMETER 0.03",�

 4 MESH HARDWARE CLOTH ANCHORED FIRMLY �

TO OUTSIDE OF THE STRUCTURE.�


#�


USE 6 BARS F FOR DI-10L TYPE I. �


USE 12 BARS F FOR DI-10L TYPE II .�


DO NOT USE WITH TYPE III .�


=�


FORMING THE INLET SLOT.  SEE PLANS FOR�

LENGTH "L".�


L  4'  0".  ADD 2 DOWELS FOR EACH�


0' TO 18" MAX. TYPE II  CHAMBER.�

4" TO  �
3' MAX. TYPE I  CHAMBER.�


ANY BAR IN CONFLICT WITH PIPE SHELL AND/OR�


L  7'  0".  ADD 2 DOWELS FOR EACH�


WHEN SPECIFIED ON THE PLANS, THE INVERT �

IS TO BE SHAPED IN ACCORDANCE WITH THE�


AND PLACING ALL MATERIALS INCIDENTAL TO�

THE SHAPING IS TO BE INCLUDED IN THE BID�

PRICE FOR THE STRUCTURE.�


25.�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�
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APPROACH �

PAVED�

SHOULDER�


STANDARD DI-1�

COLLAR & GRATE�


BARS V�


BAR H1�


ST'D. ST-1.�

SEE NOTE 5.�


BARS V�


BARS H�
 BARS H1�


BARS V�


LIMITS OF PAY LINE�

GALVANIZED�


SEE �

NOTE 20.�


M
IN

.�



MIN.�


4'-0" MIN.�
 6'-0" MIN.�


MARK�


REINFORCING STEEL�


SIZE�
 NO.�
 LENGTH�


AS�
 6 �
A�


A-1�


B�


B-1�

9�


DOWELS�


F�
  3 �


H�


H1�


SHOWN�

4�


4�
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4�


4�
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5�
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12�
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10�


+�
L  (2'-4")�


+�


(4xH)   10�


SPACE�


SEE NOTE 9�


SEE NOTE 11�


SEE NOTE 9�


SEE NOTE 11�


SEE NOTE 9�
 SEE NOTE 10�


SEE NOTE 6�


SEE NOTE 7�
 SEE NOTE 8�


(4xH)   8�


+�

+�


SPA.�
LENGTH�
NO.�
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REINFORCING STEEL�
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SHOWN FOR�
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LENGTH  H�


LENGTH  H�


H - (1'-2")�


SEE NOTE 12�


SEE NOTE 15�
 SEE NOTE 14�
 SEE NOTE 8�


SEE NOTE 15�


SEE NOTE 15�
 SEE NOTE 13�


9�


24.�


FOR USE ADJACENT TO WALL�


OR BARRIER WITH SAFETY SHAPE�


TYPE - II  INLET�


NOTES�


(TYPE III )�


CONCRETE BARRIER DROP INLET (WITH MB-8A)�

12" - 24" PIPE:  DEPTH (H)= 20' MAX.�


TYPE I  & III  INLET�
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GALV. MC�


DASHED AREA�
 SEE DETAIL "A"�


SUBBASE�


HARDWARE�
CLOTH�
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@ 8" C-C�
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GALV. STEEL�


1"�


WARPED�

PAVEMENT�


4" BARS E�


 5 BARS U-2�


DOUBLE SLOT�

TYPE II�
TYPE I�


SINGLE SLOT�


ELEVATION�


PAVEMENT�

WARPED�
 1"�
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1"�



APPROACH�

PAVEMENT�

ELEVATION�
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 5 BARS H�


TYPE II  DESIGN�
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9"�
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6X12X3'-8"�


8"�
 3'-0"�
 8"�


4'-4"�


‚ 3•�
 2'-7"�
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6"�
 6"�


3‚-‚�


3• ‚�


@ 3" C-C�


@ 8" C-C�


8"�
 3'-0"�


4'-4"�


8"�


8"�



2'-2"�
5"�
 5"�


6X12X3'-8"�

1'-11†"�
 1'-11†"�
 1'-11†"�


1'-11†"�


50
"�




PAY LINE�


USE STANDARD�

DI-2 GRATE�


•" EXPANSION JOINT�


3'-0"�


(PAVEMENT REMOVED)�


8"�


8"�


 4 BARS V-2 �

@ 18"C-C�


ALTERNATE�

TOP DESIGN�
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 @ 8" C-C�
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 8 PLAIN DOWELS, �

12" LENGTH, @ 6"C-C�


• EXPANSION JOINT�
  5 BARS H �

@ 12" C-C�


L 2•X2•X‚�


•"X4" STUD�


SHEAR CONNECTOR�


 5 BARS V�

@ 8" C-C�


1'
-5

"�
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O
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8
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  4 BARS B �

 @ 8" C-C�


+�


APPROACH �

PAVEMENT�


  4 BARS V-2 �

 @ 18" C-C�


(PIPE NOT SHOWN)�


FOR USE ON GRADES�


L�


H�


L�


H�


L�


H�


FOR USE IN SAGS.�


DI -14A�


 2•" X 2•" X ‚" X �

L  1'-4" GALV. WITH •" X �

4" STUD SHEAR CONNECTORS �

@ 2'-0" C-C MAX.�


+�


NOTE:�


WEEP HOLE.�

SEE NOTE 7.�


WEEP HOLE.�

SEE NOTE 7.�


STEPS.SEE�

NOTE 5.�


DI -14B�
 DI -14C�


BOTH SIDES TO �

BE SYMMETRICAL.�


  4 BARS V-3,�

 4 BARS EACH �

 END OF INLET�


FOR DIMENSIONS, QUANTITIES AND NOTES �

NOT SHOWN SEE SHEET 2 OF 2.�


 8 BARS A�

@ 6" C-C �


1
'-
8

" 
T

O
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1'
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1"

�



5 BARS U-1 �

@ 12" C-C�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


233�


302�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


104.38�


SHEET 1  OF 2�


DI-14A, 14B, 14C�


WARPED �

PAVEMENT�


SECTION A-A�


SECTION C-C�


DETAIL "A"�


COLLAR�


SECTION B-B�
SECTION B-B�


SECTION D-D�


PLAN VIEW�


C�
 C�


FRONT ELEVATION�


A�


B�


D�
B�


D�


A�


CONCRETE MEDIAN BARRIER DROP INLET�

12"-36" PIPE:  DEPTH (H)=20'-0" MAX.�
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ÙV/úßÁ,ÄþšëûßÁ
ÙV/úßÁ,Ä¾��üßÁ
ÙV/úßÁ,Ä>i$üßÁ
ÙV/úßÁ,Ä>=?üßÁ
 ßÁ,	¢�`úßÁ


ßÁ,	¢…|úßÁ

ßÁ,	âX—úßÁ

ßÁ,	"UµúßÁ

ßÁ,	"'ÐúßÁ

ßÁ,	¢ŽìúßÁ

ßÁ,	â��ûßÁ

ßÁ,	"]%ûßÁ

ßÁ,	bÄAûßÁ

ßÁ,	"+^ûßÁ

ßÁ,	âþxûßÁ

ßÁ,	¢ù–ûßÁ

ßÁ,	"a³ûßÁ

ßÁ,	"ÈÏûßÁ

ßÁ,	¢.ìûßÁ

ßÁ,	b–�üßÁ

ßÁ,	âü$üßÁ

ßÁ,	¢À>üßÁ
øG´ùßÁ,ÄþŠ_úßÁ
øG´ùßÁ,Äþñ{úßÁ
øG´ùßÁ,Ä>í™úßÁ
øG´ùßÁ,Ä~T¶úßÁ
øG´ùßÁ,Ä~'ÑúßÁ
øG´ùßÁ,Äþ"ïúßÁ
øG´ùßÁ,Äþõ	ûßÁ
øG´ùßÁ,Ä>ñ'ûßÁ
øG´ùßÁ,Ä>ÄBûßÁ
øG´ùßÁ,Ä~�\ûßÁ
øG´ùßÁ,Ä¾“{ûßÁ
øG´ùßÁ,Äþe–ûßÁ
øG´ùßÁ,Ä~8±ûßÁ
øG´ùßÁ,ÄþÇÐûßÁ
øG´ùßÁ,Ä¾/íûßÁ
øG´ùßÁ,Ä~n�üßÁ
øG´ùßÁ,Ä~ý%üßÁ
øG´ùßÁ,Ä~dBüßÁ
YùßÁaÀ�4fúßÁ
�ùßÁaÀ�|gúßÁ
XùßÁaÀ‡¶…úßÁ
VùßÁ,Ä¾F˜úßÁ
TùßÁ,Äþ�³úßÁ
NùßÁ,	"ÞÐúßÁ
PùßÁ,	blïúßÁ
SùßÁg£~��ûßÁ
TùßÁg£þ�3ûßÁ
SùßÁg£~�OûßÁ
UùßÁ,	¢.^ûßÁ
UùßÁ,Ä¾âzûßÁ
VùßÁ,Ä>Ÿ•ûßÁ
NùßÁ,	bz³ûßÁ
NùßÁ,	b�ÐûßÁ
UùßÁg£þÂ÷ûßÁ
TùßÁg£>Å�üßÁ
TùßÁ,	â%$üßÁ
SùßÁ,	bmAüßÁ
�ùßÁaÀ‡+ƒúßÁ

�ùßÁ,Ä~•µúßÁ
ÿøßÁ,	blÓúßÁ
ÿøßÁ,	ânïúßÁ
þøßÁ,	¢o�ûßÁ
ÿøßÁg£>�3ûßÁ
�ùßÁg£>�OûßÁ
�ùßÁg£~]lûßÁ
�ùßÁ,Ä¾*|ûßÁ
�ùßÁ,Ä¾,˜ûßÁ
ýøßÁ,	"Â´ûßÁ
�ùßÁ,	â“BüßÁ
�ùßÁg£>É/üßÁ
�ùßÁg£>Ç�üßÁ
�ùßÁ,	bÏíûßÁ
þøßÁ,	""ÐûßÁ
¢1?�>úßÁg£¾sPúßÁ
JÿßÁg£>'QúßÁ
œ�ÿßÁZ�g†búßÁ
 �ÿßÁZ�g�•úßÁ
LÇþßÁZ�g†búßÁ
àÇþßÁZ�g�•úßÁ
�ÿßÁZ�§¡™úßÁ
ÉÇþßÁZ�ç‡›úßÁ
N�ÿßÁ,Ä>®´úßÁ
Ì¿þßÁ,Ä¾¡µúßÁ
˜�ÿßÁ,Ä>/ÑúßÁ
'ÁþßÁ,Ä~"ÒúßÁ
³�ÿßÁaÀGÛõúßÁ
ÇþßÁaÀGÛõúßÁ
Ü�ÿßÁaÀ‡O�ûßÁ
–ÇþßÁaÀ�i�ûßÁ
��ÿßÁ,Ä>¾%ûßÁ
¾ÆþßÁ,Ä>¾%ûßÁ
ž�ÿßÁ,Ä>2CûßÁ
*ÆþßÁ,Ä~2CûßÁ
I�ÿßÁ,	âF`ûßÁ
»ÁþßÁ,	âF`ûßÁ
Ô�ÿßÁZ�§´|ûßÁ
ÉÇþßÁZ�ç§}ûßÁ
N�ÿßÁ,Ä>Á—ûßÁ
Ì¿þßÁ,Ä>Á—ûßÁ
˜�ÿßÁ,Ä>B´ûßÁ
�ÀþßÁ,Ä>B´ûßÁ
³�ÿßÁaÀÇîØûßÁ
ÇþßÁaÀGû×ûßÁ
Ü�ÿßÁaÀGoõûßÁ
]ÈþßÁaÀG|ôûßÁ
��ÿßÁ,ÄþÝ�üßÁ
„ÇþßÁ,Ä>Ñ�üßÁ
×�ÿßÁ,Äþ^$üßÁ
ðÆþßÁ,Äþk#üßÁ
I�ÿßÁ,	"€@üßÁ
ôÀþßÁ,	bsAüßÁ


ôïM•�A´Èv¾ÿiÈ@¢1•$!ýßÁg£>¥ØüßÁ






ðA˜€�A´Èv¾ÿiÈ@¢1•$!ýßÁg£¾“�ýßÁ


y+(™Ö�A´Èv¾ÿiÈ@¢1ÿ\!ýßÁg£þ½4ýßÁ









ßÁ

Q¸ï³�A´Èv¾ÿiÈ@¢1•$!ýßÁg£¾®ÆýßÁ








ç¨ú°�A´Èv¾ÿiÈ@¢1•$!ýßÁg£>•ýýßÁ





�þßÁ


ù~ªFÀ@´Èv¾ÿiÈ@¢1•$!ýßÁg£>zkþßÁ


�šò5�A´Èv¾ÿiÈ@¢1•$!ýßÁg£¾É}þßÁ





�o•y�A´Èv¾ÿiÈ@¢1¿�êúßÁg£~	áüßÁ












8"ØM�A´Èv¾ÿiÈ@¢1•¯éúßÁg£þÎsýßÁ





ù~ªFÀ@´Èv¾ÿiÈ@¢1•¯éúßÁg£þ�½ýßÁ


ÙÏïó�A´Èv¾ÿiÈ@¢1•¯éúßÁg£~\ÏýßÁ








n¿<«âúßÁ,	¢©úýßÁ


¤»�x�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£>¥ØüßÁ





×E©Ì�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£>DýüßÁ

















7Ý4º�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£¾�¢ýßÁ






Å�n-�A´Èv¾ÿiÈ@¢1ÿhpÿßÁg£¾ì�þßÁ














Á,Ä
¾3

–þß
Á


ÿßÁ.“(TÎüßÁ

ÿßÁZ�'*óüßÁ

ÿßÁ,Ä>Á•ýßÁ

ÿßÁaÀÇq�þßÁ
 ýßÁ,ÄþCÌüßÁ


ýßÁ,	âB�ýßÁ

ýßÁg£>X6ýßÁ

ýßÁ,	¢œ¼ýßÁ

ýßÁ^¬º/øýßÁ


KýßÁ.“(n+þßÁ
FýßÁ.“¨ætþßÁ
�ûßÁ.“h ×üßÁ
�ûßÁ.“h[iýßÁ
�ûßÁ.“¨Ž ýßÁ
�ûßÁ.“¨ÎÄýßÁ
�ûßÁ.“¨A þßÁ




�ûßÁ.“hÛYþßÁ
-�ùßÁg£~dOúßÁ
{UùßÁg£~¬PúßÁ
 r�í‡�ùßÁg£>½3úßÁ
�mwbùßÁg£~½3úßÁ
1•mÊúßÁ,Ä~ˆžýßÁ
 ßÁ�û Œ„ýßÁ







�ûßÁ.“¨n˜þßÁ
 ßÁ,Ä¾à•þßÁ
ÿÿ
ÿ
ÿ


 




�ùßÁZ�‡ÝyÿßÁ
�ùßÁg£^o•ÿßÁ


Á

ßÁÂ³þ�UÿßÁ



µ•¶qÿßÁÆ‚è� ÿßÁ

,úW�ÿßÁg£þ+4úßÁ


u,:ÎÍþßÁg£þ+4úßÁ


ßÁ

~5´ùßÁ
ÿá‹üßÁg£>ƒœüßÁ










1•ÈeðßÁi£þ¯sýßÁ
  1•àÞïßÁi£þ¯sýßÁ
 1•o\ïßÁi£þ¯sýßÁ


 1¿8kðßÁi£¾X}þßÁ


+ôßÁg�x’eýßÁ



 ßÁÔþWO}ýßÁ




ùßÁ
 ßÁi£~9�úßÁ







¢3l�ôßÁi£þ<'úßÁ




1¿-�ôßÁi£þ�²úßÁ


1?uüóßÁi£þ=˜ûßÁ

¢s÷¶ôßÁi£þîÝûßÁ


Ã…�õßÁeJÎ2·ûßÁ

 ß Á i £ ¾ å ( ü ß Á 

ßÁi£>,)üßÁ

ßÁ0“hd5üßÁ


1?ª	ñßÁi£þ«±üßÁ


1•?ƒñßÁi£¾w>üßÁ


ñßÁi£>Ö^üßÁ











 1ÿ�_ðßÁi£~þÚüßÁ








(ðßÁg�¸�•ûßÁ
)ðßÁg�x©ÍûßÁ


ðßÁ.Ä~Y]ûßÁ
úßÁ




 ùßÁ
 ïßÁ4ìØ�çúßÁ

 1•š_ðßÁi£þdÁüßÁ


1•ø�ïßÁi£þð�üßÁ


 1?Õ>ïßÁi£¾…¾ûßÁ


 1¿ä?ïßÁi£¾v1ûßÁ


 1?%/ïßÁi£þÍzûßÁ











1¿…=ðßÁi£þGÚýßÁ


 1ÿÅÑïßÁi£þŸûýßÁ


1ÿ�fïßÁi£>‰ÕýßÁ


1?,¨ðßÁi£¾~�þßÁ
1•BîßÁi£þ¾þßÁ


1•�lóßÁi£¾5‰þßÁ


1¿IêòßÁi£¾ÑYþßÁ


1•Ä�ôßÁi£>ã“þßÁ






1?þ¶ñßÁi£>�žýßÁ


 1•


_V§•óßÁ.	¢“KýßÁ
²¿�—óßÁi£¾’jýßÁ





1• ÔóßÁi£¾�mþßÁ


óßÁçmu¯àýßÁ
òßÁ4ì�Â¨ýßÁ

1?â»ñßÁi£¾9uþßÁ
1?â»ñßÁi£>•�ýßÁ
1•Ô�òßÁi£þöûýßÁ


 1?&	ñßÁi£>nÿýßÁ





ôßÁ.	â%„úßÁ

ôßÁ.	b�…úßÁ
óßÁ.	â›�úßÁ


[k=óßÁ\�'¢�úßÁ


òßÁ.	â��úßÁ

[‘ÆôßÁ\�§’œüßÁ
�ÁDõßÁh^[ypýßÁ
 ôßÁ`gW-�ýßÁ


AÕp�ôßÁg�øÌ]þßÁ
�+úóßÁg�øÑ[þßÁ


óßÁ`¬z6ÇüßÁ


óßÁ.	¢>°þßÁ
óßÁ@^²�2þßÁ

òßÁ.	âù#þßÁ


��ÆòßÁg�x³�þßÁ


òßÁi£~´©ýßÁ

•Š\òßÁ4ìX�áýßÁ
�•;òßÁh^[,íýßÁ
��§ñßÁ.Ä¾ZâüßÁ
¸iªñßÁ0“(>,ýßÁ
ø�ÂïßÁ.	"è&ýßÁ
»ä¼ïßÁ.	"ÇHýßÁ
?BïðßÁ4ìØ•ýýßÁ
V�ÎðßÁh^›Ý�þßÁ
V	•îßÁh^[<�þßÁ
¿w~îßÁ4ìØ•ýýßÁ
�X¶ïßÁ.Ä>~–úßÁ
›�ÏïßÁ\�ç©³úßÁ


ïßÁ.	â�´úßÁ
ðßÁ`¬º…CúßÁ

îßÁg�x�yüßÁ


Ûä¸ðßÁ\�§nÚúßÁ
ñßÁ.	âÙúßÁ

‘ðßÁg�¸;ºûßÁ



òßÁ.	â¢éýßÁ

ž§xÉSóßÁ0“èž¬þßÁ


ðßÁ&xº�-ûßÁ

ðßÁ`g�u‡ûßÁ








Ù_ÃðßÁ.Ä>#¹úßÁ



 ßÁíÿ��ÎûßÁ






Á






óßÁi£þ;�þßÁ

óßÁ4ìX$ýýßÁ











1?){ñßÁi£¾þàûßÁ


 1•\{ñßÁi£¾@÷ûßÁ


1¿ÚµïßÁ.Ä¾³éúßÁ







ºðßÁcÀ‡ÙÎûßÁ





GMƒnïßÁ„uXî�þßÁ







óßÁ¡!��øýßÁ




ßÁ0“hd5üßÁ

òßÁ0“h=øþßÁ
 









îßÁi£>Ö^üßÁ

 

–“òßÁ.Ä~•’üßÁ
–“òßÁ.Äþä¤üßÁ

i£þ•^úßÁ






ç�‹ ñßÁ„uØ“6ûßÁ

Ä~�ëùßÁ






Á

ßÁÜ³þ�UÿßÁ



F«7ÙîßÁÔ‚è� ÿßÁ

�õßÁ_�‡ÝyÿßÁ
�õßÁl£^o•ÿßÁ


òßÁ.	â%„úßÁ

ßÁi£¾/ÖûßÁ
ßÁi£~�€úßÁ








÷Ü”fÞôßÁ¬DO]™þßÁ


ÕôßÁi£>í!þßÁ


ßÁi£~™ìùßÁ

ßÁi£~¼�üßÁ
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6'-0" MIN.�


DI-14F�


4'-0" MIN.�


DI-14E�


2'-2"�


MIN.�


DI-14D�


BARS V�


BARS V�


BARS H�
 BARS H1�


8
•"

�



12
"�




M
IN

.�



1"�



45^�


STANDARD DI-1�

COLLAR & GRATE�


3"�



LIMITS OF PAY LINE�


3'-0"�


8"�


2'-4"�


1'-8"�
 8"�


2
0
'-
0
" 

M
A

X
.�




9"�



1'
-1

0"
�




MC6 X 12�


BAR H1�


L 2•"X2•"X1/4"�

GALVANIZED�


2�


L�
 (2'   6")�


1.�


2.�


3.�


4.�


5.�


6.�


7.�


8.�


9.�


10.�


11.�


12.�


13.�


14.�


15.�


16.�


17.�


18.�


19.�


20.�


21.�


22.  MAXIMUM PIPE SIZE IS 24" DIAMETER.�


VARIES GREATER THAN:�


 �

FOR DETAILS AND DIMENSIONS NOT SHOWN FOR �


 �

GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER�

THE COLLAR AND EXTENDED INTO SIDEWALLS TO�

WITHIN 2" OF OUTSIDE FACE.�

 �

ALL REINFORCING BARS ARE TO BE GRADE 60�


 �

DO NOT LOCATE STANDARD ST-1 STEPS ON�

CHAMBER WALLS THAT HAVE PIPES WHEN�

POSSIBLE.�

 �

8 DOWELS REQUIRED  FOR DI-14F, MIN.�

L  7'  0".  ADD 2 DOWELS FOR EACH�

ADDITIONAL FOOT.�

4 DOWELS REQUIRED FOR DI-14E, MIN.�

L  4'  0".  ADD 2 DOWELS FOR EACH�

ADDITIONAL FOOT.�

 �

12 BARS A REQUIRED FOR DI-14F.�

 �

LENGTH OF BARS A, DI-14F �


 �

DO NOT USE WITH DI-14D.�

 �


 �


 �

ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT �

OF DEPTH.�

 �


 �

24 BARS A ARE REQUIRED FOR DI-14F.�

 �
 �
 �


SEE PLANS FOR LENGTH "L".�


 �


REFER TO PLANS FOR STRUCTURE LOCATIONS, �

DATA AND DIMENSIONS.�

 �

REFER TO PLANS FOR LOCATIONS OF PIPES �

AND INVERTS.�

 �


INLET THROAT IS TO BE INCLUDED IN COST �

OF WALL BARRIER.�

 �


FOOTING DETAILS.�


 �


TYPE I  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER�

TYPE II  DENOTES INLET WITH  DOUBLE THROAT �

AND CHAMBER.�

TYPE III  DENOTES INLET WITH SINGLE THROAT �

AND CHAMBER ADJACENT TO WALL OR BARRIER.�


BARS V�


8"�



H
 =

 (
P

IP
E

 D
IA

M
E

T
E

R
  

2
4

")
 M

IN
.�




MEDIAN BARRIER, SEE STANDARD MB-13.�


ANY BARS IN CONFLICT WITH PIPE SHELL AND/�

OR TOP SLAB OPENING ARE TO BE FIELD CUT �

TO PROVIDE THE REQUIRED COVER.�


USE 6 BARS F FOR DI-14F TYPE I. �


DO NOT USE WITH TYPE III�


USE 12 BARS F FOR DI-14F TYPE II.�


FOR TYPE III, SEE WALL PLANS FOR WALL �


23.�


SUBBASE�


STEEL WITH MIN. OF 1 •" CONCRETE COVER.�


24.�


0' TO 18" MAX.  TYPE II CHAMBER�

4" TO 3' MAX.   TYPE I CHAMBER.�


25.�
 WHEN SPECIFIED ON THE PLANS, THE INVERT IS �


INCLUDED IN THE BID PRICE FOR THE STRUCTURE.�


A MINIMUM 22" FOOTING DEPTH IS REQUIRED�

FOR FORMING THE INLET SLOT.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


DI-14D, 14E, 14F�


MARK�


REINFORCING STEEL�


SIZE�
 NO.�
 LENGTH�


AS�
 6 �
A�


A-1�


B�


B-1�

11�


DOWELS�


F�
  3 �


H�


H1�


SHOWN�


A-1�
 12"�


11�
B-1�


10"�
16�

H-2�


12�
V-1�


30�
V-2�


12�
A�


12"�

B�


DOWELS�


1-6"�

 6�
F�


12"�
H�


10"�
H-1�


30�
V�


5�
M-1�


12"�
4�
M�


SHOWN�

AS�


DOUBLE NO.�

SHOWN FOR�


TYPE I�


4�


4�


3�


4�


4�


5�


5�


5�


(2XL)  2�


2X(L-4)�


(4XH)  8�


L - 2'-6"�


5'-6"�


1'-1"�


1'-0"�


1'-6"�


3'-2"�


2'-8"�


8"�


6"�


6"�


4�


4�


5�


5�


5�


5�


5�


4�


4�


4�


4�


4�


3�


3�


(2XL)  2�


4(L-4)�


5'-6"�


L  (2'-4")�


7'-8"�


L- (2'-6")�


1'-1"�


1'-0"�


3'-2"�


2'-8"�


3'-2"�


1'-8"�


8"�


8"�


8"�


6"�


6"�


8"�


5"�


+�
L  (2'-4")�


+�


(4XH)  10�
+�

+�


(4  H)  16�


(4  H)  8�
+�
 +�

+�
 +�


+�

SEE NOTE 12�


SEE NOTE 14�
SEE NOTE 15�


SEE NOTE 15�


SEE NOTE 15�
 SEE NOTE 13�


SEE NOTE 9�


SEE NOTE 9�


SEE NOTE 9�


SEE NOTE 11�


SEE NOTE 11�


SEE NOTE 7�


SEE NOTE 6�


SEE NOTE 10�


SEE NOTE 8�


SPACE�


12"�


12"�


12"�


10"�


+�


H - (1'-2")�


LENGTH  H�


LENGTH  H�
=�


=�


SEE NOTE 8�


APPROACH �

PAVED�

SHOULDER�


HARDWARE �

CLOTH�


+�


WEEP HOLE.�

SEE NOTE 20�


CONCRETE MEDIAN BARRIER (TALL WALL) SHALL �

HAVE DELINEATORS INSTALLED ON BARRIER WALL �

ORIENTED TOWARDS ONCOMING TRAFFIC AT �

APPROXIMATELY 25" ABOVE THE ROADWAY.�


3" DIAMETER WEEP HOLE WITH 12"X12" PLASTIC�

HARDWARE CLOTH, ‚" MESH OR GALV. STEEL �

WIRE. MIN. WIRE DIA. 0.03",  NO. 4 MESH HARDWARE �

CLOTH ANCHORED FIRMLY TO THE OUTSIDE OF �

THE STRUCTURE.�


SEE �

NOTE �

19.�


SPECIFICATION�

REFERENCE�


233�


302�


ROAD AND BRIDGE STANDARDS�


SHEET 2 OF 2�


104.41�


REVISION DATE�


ST'D. ST-1.�

SEE NOTE 5�


FOR TYPE III, COST OF ACCOMMODATION OF �


TO BE SHAPED IN ACCORDANCE WITH STANDARD �


MATERIALS INCIDENTAL TO THE SHAPING IS TO BE �


PROVIDE SAFETY SLABS WHEN SPECIFIED ON �

THE PLANS.�


C�
 C�


(TYPE III)�


FOR USE ADJACENT TO WALL�


OR BARRIER WITH SAFETY SHAPE�


NOTES�


12"-24" PIPE:  DEPTH (H)=20' MAX.�


TYPE - II  INLET�


TYPE I  & III  INLET�


CONCRETE MEDIAN BARRIER DROP INLET�




EXPANSION JOINT�


CRACK CONTROL  JOINT�


BACK OF SIDEWALK�

EXPANSION JOINT�


EXISTING OR�


PROPOSED�


SIDEWALK�


CRACK CONTROL JOINT�


CAST IN PLACE�


SUBBASE�


CONCRETE BLOCK�


CAST IN PLACE�


2"�


X�


CAST IN PLACE�


CONCRETE BLOCK�


10
"�




STANDARD IS-1�


2"�


X�


CAST IN PLACE�


PIPES ARE TO�


BE SEALED IN�

PLACE WITH�

MORTAR.�


1"�



B�


A�


8"  4 DOWEL�
@ 16" C-C�


8"�



M
A

X
. 

H
=

8
'�




2
'-4

"�



8"�


10' MAX.�
6' MIN.�


8"�



10
"�




9"�
 8"�


8"  4 DOWEL�
@ 16" C-C�


10' MAX.�
6' MIN.�


8"�



8"�



8"�


8"  4 DOWEL�

@ 16" C-C�


8"�


B�


A�


6X6-W5.5XW5.5�

WELDED WIRE FABRIC �


HARDWARE �

CLOTH�


ST'D IS-1�


+�


S
E

E
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O
T

E
 3

�



SEE NOTE 3�


SEE NOTE 3�

+�
X   (2'-8")�
X   (2'-8")�


STEPS. SEE NOTE 11.�


SEE NOTE 3�
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10.�


CONCRETE BLOCK IS TO BE EITHER 8" X 8" X 16" �

OR 8"X 8" X 12" (NOMINAL DIMENSION) SOLID �

CONCRETE MASONRY BLOCK MEETING THE �

REQUIREMENTS OF ASTM C-139.�

 �

DETAILS ABOVE APPLY TO STANDARD DRAWINGS�

3A THROUGH 3F AND 4A THROUGH 4F.�

 �

X EQUALS INTERIOR DIMENSION OF STANDARD �

DROP INLET SPECIFIED ON PLANS.�

 �

PARTIAL BLOCK, BRICK OR MORTAR MAY BE �

USED TO ADJUST TOP TO CURB ELEVATION.�

 �

REINFORCED CONCRETE FOOTING MAY BE �

PRECAST OR CAST IN PLACE.  LIFTING HOOKS �

OF FABRICATORS DESIGN ARE TO BE �

PROVIDED IN PRECAST FOOTING.�

 �

MAXIMUM DEPTH ALLOWABLE FOR CONCRETE �

BLOCK CONSTRUCTION IS TO BE 8 FEET.�


1.�


2.�


3.�


4.�


5.�


6.�


MORTAR JOINTS ON INTERIOR SURFACES ARE �

TO BE FINISHED FLUSH  AND MAY BE LEFT �

EXTRUDED ON EXTERIOR FACES.�


 �


THE "H" DIMENSION SHOWN ON THE ST'DS �

AND SPECIFIED ON THE PLANS WILL �

MEASURED FROM THE INVERT OF THE �

OUTFALL PIPE TO THE TOP OF THE �

STRUCTURE.  PLAN "H" DIMENSIONS �

ARE APPROXIMATE ONLY FOR ESTIMATING �

PURPOSES AND THE ACTUAL DIMENSIONS �

SHALL BE DETERMINED BY THE �

CONTRACTOR BY FIELD CONDITIONS.�

 �

WHEN SPECIFIED ON THE PLANS THE INVERT �

IS TO BE SHAPED IN ACCORDANCE WITH �

STANDARD PLAN IS-1.  THE COST OF �

FURNISHING AND PLACING ALL MATERIALS �

INCIDENTAL TO THE SHAPING IS TO BE �

INCLUDED IN THE BID PRICE FOR THE �

STRUCTURE.�


7.�


8.�


9.�


IN THE EVENT THE INVERT OF THE OUTFALL �

PIPE IS HIGHER THAN THE BOTTOM OF THE �

STRUCTURE, THE INVERT OF THE �

STRUCTURE SHALL BE SHAPED WITH �

CEMENT MORTAR TO PREVENT STANDING �

OR PONDING OF WATER IN THE STRUCTURE.  �

THE COST OF FURNISHING AND PLACING ALL �

MATERIALS INCIDENTALS TO THE SHAPING �

IS TO BE INCLUDED IN THE BID PRICE FOR �

THE STRUCTURE.�

 �

STEPS ARE TO BE PROVIDED WHEN H IS �

4'-0" OR  GREATER. FOR DETAILS SEE �


STANDARD ST-1.�


 �

3" DIAMETER WEEP HOLE SHALL BE LOCATED �

TO DRAIN SUBBASE MATERIAL.  WEEP HOLE �

WITH 12" X 12" PLASTIC HARDWARE CLOTH �

‚" MESH OR GALVANIZED STEEL WIRE, �


13.�


12.�


THE VERTICAL LEG OF BARS C WILL BE �

ELIMINATED.�

BARS G WILL BE ELIMINATED AND REPLACED �

WITH DOWELS SHOWN HEREON.�


A)�


B)�


MINIMUM WIRE DIAMETER 0.03", NUMBER 4�

MESH HARDWARE CLOTH ANCHORED FIRMLY�

TO THE OUTSIDE OF THE STRUCTURE.�


11.�
 ALL DETAILS AND DIMENSIONS OF THE PORTION �

OF THE INLET DESIGNATED "CAST-IN-PLACE", �

ARE TO BE IN STRICT ACCORDANCE WITH THE�

ST'D. DRAWING SPECIFIED ON THE PLANS.  THIS�

WILL INCLUDE ALL NOTES, DETAILS OF FRAME�

AND COVER, GUTTER, AND ANGLE IRON.  ALL�

REINF. STEEL WILL REMAIN AS DETAILED WITH�

THE FOLLOWING EXCEPTIONS:�


WEEP HOLE.�

SEE NOTE 10.�


WEEP HOLE.�

SEE NOTE 10.�


PLAN�


SECTION B-B�


SECTION A-A�

NOTES�


CONSTRUCTION METHOD FOR CONCRETE�

MASONRY BLOCK CURB DROP INLET�
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ƒ"�
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ƒ"�


ƒ"�

ƒ"�
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1'-9ƒ" DIA.�


LETTERING OPTIONAL�


ƒ" x 1•" SLOT�


APPROXIMATE WEIGHT�


CAST IRON�


FRAME  86 È 4 LBS.�


COVER  83 È 4 LBS.�


ƒ" x 1•" �

SLOT�


1.�
 THE LETTERS V.D.O.T. ARE OPTIONAL, IF USED THE LETTERS ARE TO BE �

CAST IN THE DEPRESSION IN TOP OF THE COVER 1" WIDE AND RAISED  �

‚" HIGH AS SHOWN.�


ƒ" RAISED LETTERING�


ƒ" RAISED LETTERING�


2.�
 THE DUMP NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED �

ON ALL IC-2 COVERS.  LOCATION OF LETTERING MAY VARY BY MANUFACTURER.�
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PB-1�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 4�


107.01�


REVISION DATE�
 302�


303�


BEDDING MATERIAL IN ACCORDANCE WITH�

SECTION 302 OF THE ROAD AND BRIDGE�

SPECIFICATIONS.�


CLASS   BACKFILL MATERIAL  IN ACCORDANCE�

WITH SECTION 302 OF THE ROAD AND BRIDGE�

SPECIFICATIONS.�


REGULAR BACKFILL MATERIAL  IN ACCORDANCE�

WITH SECTION 302 OF THE ROAD AND BRIDGE�

SPECIFICATIONS.�


EMBANKMENT�


FOR PLASTIC PIPE, THE LIMITS OF THE CLASS   BACKFILL MATERIAL SHALL BE�

EXTENDED TO 12" ABOVE THE TOP OF THE PIPE.�


FOR GENERAL NOTES ON PIPE BEDDING, SEE INSTALLATION OF PIPE CULVERTS �

AND STORM SEWERS GENERAL NOTES ON SHEET 107.00.  �


CRUSHED GLASS CONFORMING TO THE SIZE REQUIREMENTS FOR CRUSHER RUN �

AGGREGATE SIZE 25 AND 26 MAY BE USED IN PLACE OF CLASS   BACKFILL.�
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ROCK OR�

UNYIELDING�

SOIL�


•" PER 1' OF H�

MIN. 8", MAX. 24"�


BEDDING�

MATERIAL�


ROCK OR�

UNYIELDING�

SOIL�


BEDDING�
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•" PER�

1" OF H�

MIN. 8",�

MAX. 24"�


BEDDING�

MATERIAL�


GROUND�

LINE�


GROUND�

LINE�


GROUND�

LINE�


INSTALL. OF PIPE CULVERTS AND STORM SEWERS�

CIRC. PIPE BEDDING AND BACKFILL - METHOD "A"�


NO PROJECTION OF PIPE ABOVE GROUND LINE�


NORMAL EARTH FOUNDATION�
 ROCK FOUNDATION�

FOUNDATION SOFT, YIELDING, OR�


OTHERWISE UNSUITABLE MATERIAL�


PIPE PROJECTION ABOVE GROUND LINE�


NORMAL EARTH FOUNDATION�
 ROCK FOUNDATION�


FOUNDATION SOFT, YIELDING, OR�


OTHERWISE UNSUITABLE MATERIAL�


NOTES:�
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PC-1�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


302�


232�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 18�


107.05�


REVISION DATE�


NONREINFORCED�

CONCRETE�


(STRENGTH)�

(SEE NOTE 4)�


DIAMETER�

 �

 �

 �


INCHES�


MAXIMUM HEIGHT OF COVER IN FEET�


REINFORCED CONCRETE CLASS�


DIAMETER�

 �

 �

 �


INCHES�


12�


15�


18�


21�


24�


27�


30�


33�


36�


42�


48�


54�


60�


66�


72�


78�


84�


90�


96�


102�


108�


0.8�


1.2�


1.8�


2.4�


3.1�


4.0�


4.9�


5.9�


7.1�


9.6�


12.6�


15.9�


19.6�


23.8�


28.3�


33.2�


38.5�


44.4�


50.3�


56.7�


63.6�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


14'�


19'�


19'�


20'�


20'�


20'�


20'�


20'�


20'�


20'�


21'�


21'�


21'�


21'�


21'�


21'�


21'�


21'�


21'�


21'�


21'�


21'�


29'�


29'�


29'�


29'�


29'�


29'�


29'�


29'�


30'�


30'�


30'�


30'�


30'�


30'�


30'�


30'�


30'�


30'�


30'�


30'�


30'�


12�


15�


18�


21�


24�


27�


30�


33�


36�


42�


48�


54�


60�


66�


72�


78�


84�


90�


96�


102�


108�


III�
 IV�
 V�


14' (1800)�


14' (2125)�


14' (2400)�


13' (2700)�


13' (3000)�


NOTES:�


AREA�

 �

 �

 �


SQ. FT.�


COVER HEIGHTS INDICATED IN TABLES ARE FOR �

FINISHED CONSTRUCTION.�


CRUSHING STRENGTH (POUNDS PER LINEAR FOOT �

ULTIMATE STRENGTH)�


FOR HEIGHT OF COVER GREATER THAN THAT SHOWN �

FOR CLASS V,  A SPECIAL DESIGN CONCRETE PIPE IS �

REQUIRED.�


NONREINFORCED PIPE TO BE USED ONLY UNDER �

ENTRANCES AND LOWER FUNCTIONAL CLASSIFICATION �

(LFC) ROADWAYS (SEE SHEET 17 OF 18).�


SEE STANDARD PB-1  FOR PIPE BEDDING AND �

BACKFILL REQUIREMENTS.�


PIPE WITH LESS THAN THE STANDARD MINIMUM �

COVER IS TO BE MINIMUM CLASS III REINFORCED.�


1.�

 �

 �

2.�

 �

 �

 �

 �

 �

 �

 �

 �

 �

3.�

 �

 �

 �

 �

 �

 �

 �

 �

 �

 �

4.�

 �

 �

5.�

 �

 �

 �

6.�

 �

 �

 �

7.�

 �

 �

8.�


STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR �

ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL �

BE 2.0' OR • DIAMETER, WHICHEVER IS GREATER.  �

IN CASES IN WHICH THESE COVER HEIGHTS CANNOT �

BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED �

COVER HEIGHT OF 1.0' WILL BE ALLOWED ONLY IF �

ALL POSSIBLE MEANS TO OBTAIN THE STANDARD �

VALUE HAVE BEEN EXHAUSTED.  THE MINIMUM �

FINISHED HEIGHT OF COVER FOR PIPES UNDER �

ENTRANCES IS 9".�


+�


TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM �

HEIGHTS OF COVER PRIOR TO ALLOWING �

CONSTRUCTION TRAFFIC TO CROSS INSTALLATION �

ARE TO BE  • DIAMETER OR 3'0", WHICHEVER IS �

GREATER.  THE COVER SHALL EXTEND THE FULL �

LENGTH OF THE PIPE.  THE APPROACH FILL RAMP �

IS TO EXTEND A MINIMUM OF 10(DIAMETER  36") �

ON EACH SIDE OF THE PIPE, OR TO THE �

INTERSECTION WITH A CUT.�


CONCRETE PIPE�


HEIGHT OF COVER TABLE FOR H-20 LIVE LOAD�
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1.1�


1.6�


2.2�


2.8�


4.4�


6.4�
 3•"�


8.7�


11.4�


14.3�


17.6�


6.4�


8.7�


11.4�


14.3�


17.6�


22.0�
 12"�


PIPE ARCH DIMENSION�


17 x 13�


21 x 15�


24 x 18�


15�


18�


21�


2 2/3" x •" CORRUGATIONS�


28 x 20�


35 x 24�


42 x 29�


49 x 33�


57 x 38�


64 x 43�


3" x  1" CORRUGATIONS�


40 x 31�


46 x 36�


53 x 41�


60 x 46�


66 x 51�


73 x 55�


81 x 59�


87 x 63�


95 x 67�


103 x 71�


112 x 75�


117 x 79�


24�


30�


36�


42�


48�


54�


60�


36�


42�


48�


54�


60�


66�


72�


78�


84�


96�


102�


26.0�


31.0�


35.0�


40.0�


46.0�


90�


52.0�


14"�


16"�


18"�


3"�


3"�


3"�


3"�


3"�


5"�


4"�


6"�


7"�


5"�


6"�


7"�


8"�


9"�


16"�


14"�


18"�


0.060 (16)�


0.060 (16)�


0.060 (16)�


0.075 (14)�


0.075 (14)�


0.105 (12)�


0.105 (12)�


0.135 (10)�


0.135 (10)�


0.060 (16)�


0.060 (16)�


0.060 (16)�


0.075 (14)�


0.075 (14)�


0.105 (12)�


0.105 (12)�


0.135 (10)�


0.135 (10)�


11�


9�


8�


7�


5�


6�


8�


8�


8�


8�


9�


11�


11�


11�


10�


10�


10�


10�


5�


5�


5�


6�


17�


14�


12�


10�


8�


8�


8�


8�


9�


9�


12�


12�


13�


13�


13�


16�


17�


16�


16�


15�


13�


11�


MAXIMUM CORNER PRESSURE�


17" TO 35"�


42" AND ABOVE�


Rc�


Rb�


Rt�


Rc�


SPAN�


RI
SE

�



B�


71 x 47�
 0.164 (8)�


0.164 (8)�


0.164 (8)�


0.164 (8)�


• SPAN �


MINIMUM COVER HEIGHT �

DURING CONSTRUCTION�


(SEE NOTE 2)�


LAPPED LONGITUDINAL SEAMS SHALL BE STAGGERED SO �

AS TO ALTERNATE ON EACH SIDE OF THE CENTER OF �

ARCH TOP BY APPROXIMATELY 15 PERCENT OF THE �

PERIPHERY. �


A TOLERANCE OF PLUS, OR MINUS, 1" IS PERMISSIBLE �

FOR DIMENSIONS OF SPAN, RISE, AND CORNER RADIUS.�

 �


18"�


6000�

LBS./SQ. FT.�


(SEE NOTE 6)�


COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED�

CONSTRUCTION.�


TABLE A�


PIPE DIAMETER�


NOMINAL SIZE�

SPAN-RISE�


 �

INCHES�


EQUIVALENT�

PIPE�


DIAMETER�

 �


INCHES�


AREA�

 �


SQ. FT.�


Rc�

 �


INCHES�


MINIMUM�

SHEET�


THICKNESS�

REQUIRED�


 �

INCHES (GAUGE)�


SEE STANDARD PB-1 FOR PIPE BEDDING AND BACKFILL �

REQUIREMENTS.�


4000�

LBS./SQ. FT.�


(SEE NOTE 4)�


INDICATES PIPE ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED WITHIN HEIGHT �

OF COVER LIMITATIONS.�


TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT �

OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR �

TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS �

INSTALLATION. THE COVER SHALL EXTEND THE FULL �

LENGTH OF THE PIPE ARCH.  THE APPROACH FILL RAMP IS �

TO EXTEND A MINIMUM OF 10(HEIGHT  • SPAN) ON �

EACH SIDE OF THE STRUCTURE OR TO THE �

INTERSECTION WITH A CUT.�


MAXIMUM COVER HEIGHT�

IN FEET�


STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL �

PIPES SHALL BE 2'0" OR  „ SPAN, WHICHEVER IS �

GREATER.  IN CASES IN WHICH THESE COVER HEIGHTS �

CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED �

COVER HEIGHT OF 1.0' OR „ SPAN, WHICHEVER IS �

GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS �

TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.�


1.�

 �

 �

2�

 �

 �

 �

 �

 �

 �

 �

 �

3.�

 �

 �

 �

 �

 �

 �

  �

4.�

 �

 �

5.�

 �

 �

 �

 �

 �

6.�

 �

 �

 �

7.�

 �

 �

 �

 �

8.�


+�


PC-1�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 7 OF 18�


107.11�


REVISION DATE�
 232�


302�


 �

 �

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES �

IS BASED ON A SOIL MODULUS OF 700 PSI.   ALL OTHER �

DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO �

SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL �

CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.�
 �

 �

WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE OF�

THIS CATEGORY OF PIPE BEDDING FOUNDATION AND �

BACKFILL MUST BE APPROVED BY THE ENGINEER. �


MINIMUM SHEET THICKNESS AND DESIGN DATA�

NOTES:�


CORRUGATED ALUMINUM ALLOY PIPE ARCH�

HEIGHT OF COVER TABLE FOR H-20 LIVE LOAD�
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FOR ROADWAYS THAT ARE CONSTRUCTED, FUNDED OR WILL ULTIMATELY BE MAINTAINED BY VDOT�


LOCATION SHOWN �

IN TABLE B�


LOCATION SHOWN �

IN TABLE B�


ENTRANCE �

PIPE�


FUNCTIONAL CLASSIFICATION OF ROADS SYSTEM UNDER WHICH PIPE IS TO BE INSTALLED�


CONCRETE�


STATEWIDE�


ALUMINUM COATED TYPE 2�

CORRUGATED STEEL�

 �

NOTE  3�


SEE HEIGHT OF COVER TABLES FOR MINIMUM AND MAXIMUM COVER LIMITATIONS FOR EACH TYPE OF PIPE.�


SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND VELOCITY LIMITATIONS FOR METAL PIPES.  �


1.�

 �

 �

2.�

 �

3.�

 �

4.�


ALLOWABLE PIPE �

CULVERTS�


 �

NOTES 1 & 2�


STATEWIDE �

 �


EXCEPT LOCATIONS�

SHOWN IN TABLE B�


STATEWIDE �

 �


EXCEPT LOCATIONS�

SHOWN IN TABLE B�


POLYMER COATED (10/10) �

CORRUGATED STEEL �

 �

NOTE 3�


UNCOATED GALVANIZED�

CORRUGATED STEEL�

 �

NOTES 3 & 4�


GALVANIZED STEEL �

STRUCTURAL PLATE �

 �

NOTE 3�


GALVANIZED STEEL �

STRUCTURAL PLATE �

WITH CONCRETE INVERT�

 �

NOTE 3�


HIGHER FUNCTIONAL CLASS - HFC�

RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL,�


RURAL MINOR ARTERIAL, URBAN MINOR ARTERIAL,�

RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS,�

SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000�


LOWER FUNCTIONAL CLASS - LFC�

RURAL LOCAL ROADS,�


URBAN LOCAL STREETS,�

SUBDIVISION STREETS WITH AN�


ADT LESS THAN OR EQUAL TO 4000�


ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO CONFORM TO THE CRITERIA SHOWN IN TABLES A, A1, B, AND C.  �

ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.�


POLYVINYLCHLORIDE (PVC)�

RIBBED PIPE�

(SMOOTH INTERIOR)�


POLYETHYLENE (PE)�

CORRUGATED�

TYPE C �


POLYETHYLENE (PE)�

CORRUGATED �

TYPE S �


PC-1�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


232�


302�


USE ONLY UNDER ENTRANCES WHERE THE PIPE SIZE IS LESS THAN OR EQUAL TO 30" DIAMETER (OR EQUIVALENT) AND THE�

HEIGHT OF COVER IS LESS THAN OR EQUAL TO 15' AND AS AN OUTLET PIPE FOR STANDARD DI-13 SHOULDER SLOT INLETS.�


ROAD AND BRIDGE STANDARDS�


SHEET 17 OF 18�


107.21�


REVISION DATE�


CORRUGATED ALUMINUM�

ALLOY �

 �

NOTE 3�


CORRUGATED ALUMINUM�

ALLOY STRUCTUAL PLATE�

 �

NOTE 3�


TABLE A - ALLOWABLE TYPE OF PIPE CULVERT�


NOTES:�


ALLOWABLE PIPE CRITERIA FOR �

CULVERT AND STORM SEWERS�




FOR ROADWAYS THAT ARE CONSTRUCTED, FUNDED OR WILL ULTIMATELY BE MAINTAINED BY VDOT�


FUNCTIONAL CLASSIFICATION OF ROADS SYSTEM UNDER WHICH PIPE IS TO BE INSTALLED�


CONCRETE�


STATEWIDE�


ALLOWABLE PIPE �

CULVERTS�


 �

NOTES 1 & 2�


STATEWIDE �

 �


EXCEPT LOCATIONS�

SHOWN IN TABLE B�


LOCATION SHOWN�

IN TABLE B�


EXCEPTIONS TO STATEWIDE APPLICATIONS�


COUNTIES (INCLUDING TOWNS)�
 CITIES�


WESTMORELAND�


LANCASTER�


MATTHEWS�


GLOUCESTER�


JAMES CITY�


ACCOMACK�


SPOTSYLVANIA�


NORTHUMBERLAND�


ESSEX�


MIDDLESEX�


YORK�


RICHMOND�


NORTHAMPTON�


STAFFORD�


CHESAPEAKE�


VIRGINIA BEACH�


HAMPTON�


NEWPORT NEWS�


NORFOLK�


ALEXANDRIA�


FREDERICKSBURG�


WILLIAMSBURG�


POQUOSON�


PORTSMOUTH�


PIPE TYPE�

ALLOWABLE�

pH RANGE�


ALLOWABLE�

RESISTIVITY�


RANGE�


MIN.�
 MAX.�
 MIN.�
 MAX.�
 MAXIMUM�


GALVANIZED STEEL�

STRUCTURAL PLATE WITH�

CONCRETE INVERT�


GALVANIZED STEEL�

STRUCTURAL PLATE�


POLYMER COATED (10/10)�

CORRUGATED STEEL�


UNCOATED GALVANIZED�

CORRUGATED STEEL�


CORRUGATED ALUMINUM�

ALLOY�


CORRUGATED ALUMINUM�

ALLOY STRUCTURAL PLATE�


ALUMINUM SPIRAL RIB�


CORRUGATED STEEL�

ALUMINUM COATED TYPE 2�

FULLY CONCRETE LINED�


POLYMER COATED�

CORRUGATED STEEL�

SPIRAL RIB�


POLYMER COATED�

CORRUGATED STEEL�

DOUBLE WALL�


5.0�
 9.0�


6.0�
 9.0�


6.0�
 9.0�


9.0�
4.0�


6.0�
 10.0�


4.0�
 9.0�


4.0�
 9.0�


4.0�
 9.0�


5.0�
 9.0�


5.0�
 9.0�


4.0�
 9.0�


4.0�
 9.0�


1500�
 -�


2000�
 10000�


2000�
 7000�


5�


15�


5�


750�
 15�
-�


2000�
 7000�
 5�


500�
 -�
 5�


500�
 -�
 5�


500�
 -�
 5�


1500�
 -�
 5�

ALUMINUM COATED TYPE 2�

SPIRAL RIB�


1500�
 -�
 15�


750�
 -�
 15�


750�
 -�
 15�


SEE HEIGHT OF COVER TABLES FOR MINIMUM AND MAXIMUM�

COVER LIMITATIONS FOR EACH TYPE OF PIPE. �


ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO �

CONFORM TO THE CRITERIA SHOWN IN TABLES A, A1, B, AND C.  �

ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION �

AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.�


CORRUGATED STEEL �

ALUMINUM  COATED TYPE 2�

FULLY CONCRETE LINED�

 �

NOTE 3�


ALUMINUM COATED TYPE 2�

STEEL SPIRAL RIB�

 �

NOTE 3�


ALUMINUM SPIRAL RIB�

 �

NOTE 3�


HIGHER FUNCTIONAL CLASS - HFC�

RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL,�


RURAL MINOR ARTERIAL, URBAN MINOR ARTERIAL,�

RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS,�

SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000�


LOWER FUNCTIONAL CLASS - LFC�

RURAL LOCAL ROADS,�


URBAN LOCAL STREETS,�

SUBDIVISION STREETS WITH AN�


ADT LESS THAN OR EQUAL TO 4000�

ALUMINUM COATED TYPE 2�

CORRUGATED STEEL�


ALLOWABLE�

VELOCITY�


(FPS)�

(SEE NOTE 5)�


SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND�

VELOCITY LIMITATIONS FOR METAL PIPES.�


KING GEORGE�


USE ONLY UNDER ENTRANCES WHERE THE PIPE SIZE IS LESS �

THAN OR EQUAL TO 30" DIAMETER (OR EQUIVALENT) AND THE �

HEIGHT OF COVER IS LESS THAN OR EQUAL TO 15' AND AS AN �

OUTLET PIPE FOR STANDARD DI-13 SHOULDER SLOT INLETS.�


ISLE OF WIGHT - EAST OF AND �

INCLUDING RTE. 10 �


SURRY - EAST OF AND �

INCLUDING RTE. 10�


ARLINGTON - EAST OF AND �

INCLUDING RTES. 95 & 395�


FAIRFAX - EAST OF AND �

INCLUDING RTES. 95 & 395�


PRINCE WILLIAM - EAST OF AND �

INCLUDING RTES. 95 & 395�


SUFFOLK - EAST OF AND �

INCLUDING RTE. 32�


POLYVINYLCHLORIDE (PVC)�

RIBBED PIPE �

(SMOOTH INTERIOR)�


1.�

 �

 �

 �

 �

2.�

 �

 �

3.�

 �

 �

4.�

 �

 �

 �

 �

5.�

 �

 �

 �

6.�


(SEE NOTE 6)�


POLYETHYLENE (PE) CORRUGATED�

TYPE S �


pH VALUES APPLY TO BOTH THE SOIL AND WATER.�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


PC-1�


ALLOWABLE VELOCITY WHERE ABRASIVE BEDLOAD IS PRESENT OR �

ANTICIPATED.  MAXIMUM VELOCITY BASED ON 10 YEAR DESIGN �

DISCHARGE (Q).�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


107.22�


SHEET  18 OF 18�
232�

302�


POLYMER COATED (10/10)�

CORRUGATED STEEL SPIRAL RIB�

 �

NOTE 3�


POLYMER COATED (10/10) �

CORRUGATED STEEL DOUBLE WALL�

(SMOOTH INTERIOR) �

 �

NOTE 3 �


ALLOWABLE PIPE CRITERIA FOR�

CULVERT AND STORM SEWERS�


TABLE C�


NOTES:�


TABLE B�


TABLE A1 - ALLOWABLE TYPE OF STORM SEWER PIPE�




SECTION OF CONCRETE PIPE PLUG�
 (Male End)�


12"�


18"�

24"�


30"�

36"�

42"�

48"�

54"�


60"�

66"�


0.465�


0.589�

0.727�

0.880�


QUANTITIES�


72"�

78"�

84"�

90"�

96"�

102"�

108"�


1.047�

1.229�

1.425�


1.636�

1.862�


2.102�

2.356�


15"�


0.356�

0.262�

0.182�

0.116�

0.065�

0.045�


0.029�


NOTES:�


.013�


.029�


12" Min.�


12" Min.�


SECTION OF BRICK MASONRY �

PIPE PLUG�


.049�


.100�


.166�


.246�


.340�


.449�


.573�


.711�


.864�

1.031�

1.213�

1.409�


1.620�

1.846�

2.086�

2.340�


BACKFILL�


12" MIN.�


12" MIN.�


DOUBLE ROW �

BRICKS SHALL�

BE EMPLOYED�


DOUBLE ROW�

BRICKS SHALL�

BE EMPLOYED�


EXISTING PIPE�

BACKFILL�


EXISTING �

CONC.  PIPE�


EXISTING PIPE�


VARIABLE UP TO 66"   PIPE�


MORTAR�


3 X 3, W4.5X W4.5�

WELDED WIRE FABRIC;�


(36" - 108" PIPES)�

3 X 3,  W2.5 X W2.5�


(30" & SMALLER PIPES)�


2" FOR 30" & SMALLER PIPES�

3" FOR 36" - 108" PIPES�


4" FOR 30 SMALLER PIPES�

6" FOR 36" - 108" PIPES�


CLASS A-3�

CONCRETE�


BACKFILL�


PIPE�


SIZE�


CU.YDS �

BACKFILL PER�

LINEAR FOOT�


CU.YDS �

PER EACH�


CONC. PLUG�


TO BE FURNISHED WHERE APPLICABLE.�

MALE OR FEMALE PLUG DESIGN�


SECTION OF PRECAST PIPE PLUG�


BACKFILL IS TO BE EITHER FLOWABLE BACKFILL OR FINE AGGREGATE�

AS PER THE SPECIFICATIONS AND IS TO BE PAID AS CUBIC YARDS�

OF FLOWABLE BACKFILL.�


FOR PLACEMENT OF STRUCTURES, SEE ROADWAY PLAN SHEETS.�

 �

CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK. JUMBO BRICK �

WILL BE PERMITTED.�


PRECAST NOTES :�


CONCRETE TO BE 4000 P.  S.  I.  MIN.  COMPRESSIVE STRENGTH.�


CONCRETE AND REINFORCING STEEL  SHALL  BE IN ACCORDANCE WITH AASHTO �

M170.�


DETAIL  SHOWN FOR PRECAST PLUG IS REPRESENTATIVE ONLY, OTHER MANUFACTURER'S�

DESIGN WILL BE ACCEPTABLE UPON APPROVAL BY  THE ENGINEER.�


EXISTING PIPE�


MASONRY�

BRICK�


EXISTING �

INVERT �

ELEVATION�


8"X8" OPENING FOR �

BACKFILL INSTALLATION�

AT BOTH ENDS OF PIPE�


EXISTING �

BOX �

CULVERT�


8"X8" OPENING FOR �

BACKFILL INSTALLATION�

AT BOTH ENDS OF �

BOX  CULVERT�


DOUBLE ROW BRICKS �


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


PP-1�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


107.23�


REVISION DATE�


SUGGESTED 8" X 8" OPENING �

TO FACILITATE INSTALLATION �

OF BACKFILL AT BOTH ENDS �

OF PIPE FOR ALL TYPES OF �

PIPE PLUGS.�


B�


B�


A�


C�


SECTION A-A�


C�


SECTION C-C�


SECTION  B-B�


A�


DETAILS FOR BACKFILLING ABANDONED CULVERTS�
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WIDTH = W - 1'-0"�


GEOTEXTILE DRAINAGE FABRIC�

(OVERLAP 1'-0" AT SEAMS)�


2
'-0

"�



1'-6"�
1'-0"�


4"�



4"�



2
'-0

"�



1'-6"�
1'-0"�


UD - 2 �


LONGITUDINAL PIPE TO BE PLACED ON�

LOW SIDE OF SUPERELEVATED MEDIAN�


TYPE OF PIPE�


SMOOTH WALL PVC�


AASHTO M-252�


W.T.�


CORRUGATED PE�


CRUSHING STRENGTH�


WALL THICKNESS (MIN) - INCHES�


PAY LIMITS FOR�

OUTLET PIPE TO�

BEGIN WITH 45^�

ELBOW�


45^ ELBOW�

CONNECTION�


TYPE OF PIPE�


SMOOTH WALL PVC�


W.T.�


CRUSHING STRENGTH�


SMOOTH WALL PE�
 70 PSI�


6" NOMINAL DIAMETER�


6" NOMINAL DIAMETER�


TESTED ACCORDING TO ASTM D-2412 AT 5  DEFLECTION.�


SUBBASE�

MATERIAL�


6" PIPE�


VARIABLE�

SLOPE�
 SUBBASE�


MATERIAL�


4"�



VARIABLE SLOPE�


4"�



6" PIPE�


OUTLET PIPE�


MIN. 4  SLOPE OR SAME �

AS SUPERELEVATION SLOPE�

WHEN 4  IS EXCEEDED�


GEOTEXTILE DRAINAGE FABRIC�

(OVERLAP 1'-0" AT SEAMS)�


WIDTH = W - 1'-0"�


MIN. 4  SLOPE OR SAME �

AS SUPERELEVATION SLOPE�

WHEN 4  IS EXCEEDED�


ELEVATION OF BOTTOM OF�

AGGREGATE MATERIAL TO�

CONFORM TO BOTTOM OF�

SUBBASE ELEVATION.�

(TYPICAL)�


OUTLET PIPE�


1.�

 �

 �

 �

2.�

 �

 �

 �

3.�

  �

 �

4.�

 �

 �

5.�

 �

 �

6.�


TRENCH WITH AGGREGATE�


UP TO ELBOW, �

PIPE IS PERFORATED�
 45^ ELBOW�


CONNECTION�


CAP�


LONGITUDINAL PIPE TO BE PLACED ON�

LOW SIDE OF SUPERELEVATED MEDIAN�


0.153�


0.153�


EW-12�

(TYPICAL)�


WHEN THE LONGITUDINAL PIPE CONNECTS DIRECTLY INTO A DRAINAGE�

STRUCTURE (DROP INLET, MANHOLE, ECT.), NON-PERFORATED OUTLET�

PIPES ARE NOT REQUIRED.�

 �

INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM�

OF 1'-0" ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR �

STRUCTURE.�

 �

ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET�

PIPE ARE TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE. �

 �

OUTLET PIPE ARE TO BE INSTALLED ON 2  MIN. (3  DESIRABLE) GRADE AND�

LOCATED AT A MAXIMUM OF 500' APART.�

 �


STRUCTURE.�

 �

WHEN UNDERDRAIN MUST TRAVERSE UNDER CROSSOVER LOCATIONS,�

NON-PERFORATED OUTLET PIPE ONLY IS TO BE USED UNDER CROSSOVER�

PAVEMENT.�

 �


EW-12 �
OUTLET PIPE TO BE SECURELY CONNECTED TO     OR OTHER DRAINAGE�


 57 AGGREGATE,   8 AGGREGATE �

OR CRUSHED GLASS MEETING�

 8 GRADATION REQUIREMENT.�


UD-2�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


108.02�


REVISION DATE�

240�


501�


701�


W�


(RAISED PORTION OF MEDIAN)�


W�


(RAISED PORTION OF MEDIAN)�


1
'-0

" 
�




M
AX

.�



 57 AGGREGATE,   8 AGGREGATE �

OR CRUSHED GLASS MEETING�

 8 GRADATION REQUIREMENT.�


WITHOUT SUBBASE MATERIAL�


WITH SUBBASE MATERIAL�


OUTLET PIPE�


NOTES:�


NON-PERFORATED OUTLET PIPE�


LONGITUDINAL PERFORATED PIPE�


STANDARD UNDERDRAIN FOR USE�

WITH RAISED GRASS MEDIAN STRIPS�
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BARS G�


CURTAIN WALL�


WELDED WIRE FABRIC�


BARS F�


CLASS A3 C
ONCRETE�


WELDED WIRE FABRIC�


PAVED FLUME�


BARS F�


CURTAIN WALL�


JOINT�


10'-0" C-C MAXIMUM TYPICAL  SPACING�


BETWEEN ANCHOR LUGS. ANCHOR LUG IS TO �


CHANNEL.�


18
"�




DOWELS TO BE LOCATED AT ALL  REQUIRED JOINTS.�


18
"�




NOTE:�


CLASS A3�


CONCRETE�


ANCHOR�


LUG�


2:1�


0.0216�


0.0208�


0.099�


0.100�
WALL�


CURTAIN�


STEEL�


REINFORCING�


2.34�


2.34�


8.51�


8.51�


JOINT�


LENGTH�


2:1�


NO.�
MARK�
 SIZE�

SPACING�


C-C�

SHAPE�


F�


G�


DOWELS�


3�


9�


10�


4�


4�


4�


STRAIGHT�


STRAIGHT�


STRAIGHT�


2:1�


2:1�


OF FLUME.�


K VALUE = 128�


1'-0"�


1'
-0

"�



4"�



BE A MAXIMUM OF 2' FROM END OF �


1'-0"�



6"�


6"�


1'
-0

"�



6"�


6"�


10'-0"�


6 X 6 - W2.1 X W2.1�


1'-2"�


1'-5"�


1'-6"�


1'-2"�


1'-5"�


1'-6"�


4"�


6"�


5"�


0.425 SQUARE YARDS SURFACE AREA PER LINEAR FOOT�


1•:1�


1•:1�


1•:1�


10.02�


10.02�


CU. YDS.�
 LBS.�


DOWELS�


CURTAIN WALLS TO BE LOCATED AT BEGINNING AND�

END OF ALL FLUMES AND ON THE END OF EACH JOINT.�


FOR DETAILS OF PIPE SPILLOUTS FOR 12"-24" CULVERTS,�

SEE STANDARD DRAWINGS PS-2 AND PS-3.�


1•:1�


ANCHOR LUG�


1'-0"�
 1'-0"�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


PG-4�


SPECIFICATION�

REFERENCE�


502�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


109.03�


SHEET  1  OF 1�


NO. SHOWN ARE FOR ONE ANCHOR LUG, CURTAIN WALL �

AND JOINT.�


SECTION C-C�
SECTION B-B�


PLAN VIEW�


SECTION A-A�


A�


B�
C�


APPROXIMATE QUANTITIES�


SCHEDULE OF REINFORCING STEEL�


C�
 B�


A�


STANDARD PAVED FLUME�

FOR 12" - 24" PIPE�




DEPTH (D) AND WIDTH (W) TO BE AS SHOWN ON PLANS.�


CONCRETE TO BE CLASS A3�


18
"�




INDICATES CHANNEL WHERE WIRE MESH REINFORCEMENT IS NOT REQUIRED.�


WEEP HOLES�


CLASS A3 CONCRETE�


HALF-SECTION NON-REINFORCED.�


3"�


2"�


18
"�




D�


W�


3"�



MAX.�



SLOPES AS SHOWN�


ON PLANS�

SHOWN ON TABLE�


CONC.�

D�
THICK-�


10'�


1:1 SIDE SLOPES�


2:1 SIDE SLOPES�


NESS�


6"�



3" DIA. @ 8' C-C�


4" OR 6" AS�


9"�
 9"�


6"�


4"�


6"�


4"�


6"�


4"�


6"�


1'�
 2'�
 3'�
 4'�
 5'�
 6'�
 7'�
 8'�
 9'�


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


0.425�


0.740�


1.054�


1.368�


1.682�


1.997�


23.11�


2.625�


2.940�


3.254�


0.536�


0.851�


1.165�


1.479�


1.794�


2.108�


2.422�


2.736�


3.051�


3.365�


0.648�


0.962�


1.276�


1.590�


1.905�


2.219�


2.533�


2.848�


3.162�


3.476�


0.759�


1.073�


1.387�


1.702�


2.016�


2.330�


2.644�


2.959�


3.273�


3.587�


0.870�


1.184�


1.498�


1.813�


2.127�


2.441�


2.755�


3.070�


3.384�


3.698�


0.981�


1.295�


1.609�


1.924�


2.238�


2.552�


2.866�


3.181�


3.495�


3.809�


1.092�


1.406�


1.721�


2.035�


2.349�


2.663�


2.977�


3.292�


3.606�


3.920�


1.203�


1.517�


1.832�


2.146�


2.460�


2.774�


3.089�


3.403�


3.717�


4.032�


1.314�


1.629�


1.943�


2.257�


2.571�


2.886�


3.200�


3.514�


3.828�


4.143�


1.425�


1.740�


2.054�


2.368�


2.682�


2.997�


3.311�


3.625�


3.939�


4.254�


W �


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


1'�


2'�


3'�


4'�


5'�


6'�


7'�


8'�


9'�


10'�


0.512�


0.912�


1.313�


1.714�


2.114�


2.515�


2.915�


3.316�


3.717�


4.117�


 �


0.608�


1.105�


1.602�


2.099�


2.596�


3.093�


3.589�


4.086�


4.583�


5.080�


0.623�


1.023�


1.424�


1.825�


2.225�


2.626�


3.027�


3.427�


3.828�


4.228�


 �


0.719�


1.216�


1.713�


2.210�


2.707�


3.204�


3.701�


4.197�


4.694�


5.191�


0.734�


1.135�


1.535�


1.936�


2.336�


2.737�


3.138�


3.538�


3.939�


4.340�


 �


0.830�


1.327�


1.824�


2.321�


2.818�


3.315�


3.812�


4.309�


4.805�


5.302�


0.845�


1.246�


1.646�


2.047�


2.448�


2.848�


3.249�


3.649�


4.050�


4.451�


 �


0.941�


1.438�


1.935�


2.432�


2.929�


3.426�


3.923�


4.420�


4.917�


5.413�


0.956�


1.357�


1.757�


2.158�


2.559�


2.959�


3.360�


3.760�


4.161�


4.562�


 �


1.052�


1.549�


2.046�


2.543�


3.040�


3.537�


4.034�


4.531�


5.028�


5.525�


1.067�


1.468�


1.869�


2.269�


2.670�


3.070�


3.471�


3.872�


4.272�


4.673�


 �


1.164�


1.660�


2.157�


2.654�


3.151�


3.648�


4.145�


4.642�


5.139�


5.636�


1.178�


1.579�


1.980�


2.380�


2.781�


3.181�


3.582�


3.983�


4.383�


4.784�


 �


1.275�


1.772�


2.268�


2.765�


3.262�


3.759�


4.256�


4.753�


5.250�


5.747�


1.290�


1.690�


2.091�


2.491�


2.892�


3.293�


3.693�


4.094�


4.494�


4.895�


 �


1.386�


1.883�


2.380�


2.876�


3.373�


3.870�


4.367�


4.864�


5.361�


5.858�


1.401�


1.801�


2.202�


2.602�


3.003�


3.404�


3.804�


4.205�


4.606�


5.006�


 �


1.497�


1.994�


2.491�


2.988�


3.485�


3.981�


4.478�


4.975�


5.472�


5.969�


1.512�


1.912�


2.313�


2.714�


3.114�


3.515�


3.915�


4.316�


4.717�


5.117�


 �


1.608�


2.105�


2.602�


3.099�


3.596�


4.093�


4.589�


5.086�


5.583�


6.080�


1.5:1 SIDE SLOPES�


CURTAIN WALL  TO BE LOCATED�

AT THE BEGINING AND END OF ALL�

CHANNELS AND ON THE LOWER�

END OF EACH EXPANSION JOINT.�


EXPANSION JOINT �

SPACING 90' MAXIMUM�


DOWELS�


#�


6 X 6 - W2.1 X W2.1 �

WELDED WIRE FABRIC�

WHERE REQUIRED�


NOTES:�


WIRE DIAMETER 0.03 INCH, NUMBER 4 MESH, HARDWARE CLOTH ANCHORED FIRMLY TO THE �

BOTTOM OF THE CHANNEL.�


SLOPES VARIABLE �

AS SHOWN ON�

TYPICAL SECTION�


WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE CLOTH, ‚" MESH OR GALVANIZED STEEL�


HALF-SECTION W. W. F.  REINFORCEMENT�


502�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


PG-5�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


109.04�


REVISION DATE�


DIRECTION �

OF FLOW�


4 X 18" DOWELS �

SMOOTH BARS @ �

12" C-C LOCATED�

AT ALL JOINTS�


WEEP HOLES ARE TO BE PROVIDED ON ALL  CHANNELS WHERE W IS EQUAL TO OR �

GREATER THAN 4' AND D IS EQUAL TO OR GREATER THAN 2'.�


SECTION A-A�


ELEVATION�


A�


A�


SQUARE YARDS PER LIN. FT. OF PAVED CHANNEL�


STANDARD PAVED DITCHES�
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H�


V�


W.W.F.�


4�


 8GA�


3�


4�


9�


4�


6�


24�


12�


SIZE�
 NO.�


6"�


6"�


6"�


12"�


6"�


10"�


5'-8"�


4'-8"�


5'-3"�


4'-0"�


3'-0"�


2'-0"�


REINFORCING STEEL�
 CLASS A3 CONC.�


BARS V1�


6�


ST'D. PG-5�


5
'-0

"�



4
'-0

"�



6"�



E�


H�


E�


F�


F�


1'
-0

"�



WELDED WIRE FABRIC�

1'-0"�


6"�



WELDED WIRE FABRIC�


2
'-0

"�



5'-0"�


4'-0"�
6"�
 6"�


4"�



2
'-0

"�



12"�

10'-0" C-C�
 MAX.�


ANCHOR LUGS�


REVISED BACK SLOPE�


WELDED WIRE FABRIC�


STANDARD�


PG-4 FLUME�


6"�

BARS H1�


CURTAIN�

WALL�


BARS H�


BARS V1�


2
'-0

"�



2
'-0

"�



BARS V�


6"�


PAY LINE FOR FLUME CONNECTION�


12"�
 12"�
 12"�
 5'-0"�
 5'-0"�


JOINT�


CURTAIN WALL TO BE LOCATED AT �

BEGINNING AND END OF ALL  FLUMES�

AND ON THE LOWER END OF EACH�

JOINT.�


PRICE BID PER EACH TO INCLUDE DOWELS,�

WELDED WIRE FABRIC, REINFORCING STEEL, �

ANCHOR LUGS AND CURTAIN WALL, AND �

CLASS A-3 CONC.�


1'-0"�


27^�


3'-3"�


BARS H2�


6�


2'-0"�


+�

12

"�



12"�


12
"�




12"�


1'-
0"

�


27^�


DOWELS A�


DOWELS B�


DOWELS C�


10"�


10"�
 1'-0"�
10�


1'-0"�
DOWELS A�

SECTIONS H-H�


BARS H2�


BARS H2�

*�


V1�


FIELD CUT BARS V1  & BARS H2 TO �


H1�


H2�


ST'D. PG-5�


BARS V1, CUT TO CLEAR �


6"�



2
'-0

"�



6"�


6"�



6"�



BARS �

 V1�


DOWELS C �


DOWELS C �


DOWELS A �


DOWELS B�


DOWELS A �


DOWELS B�


H�


132.9 LBS.�


#�


4"�



1'-0"�
 1'-0"�


 4 DOWELS �

24" LONG @ 5" C-C�


83 S.F.�


#�

4�
#�


4�
#�


#�


#�


3�
#�

3�
#�


4�
#�


6 X 6-W2.1 X W2.1�


6 X 6-W2.1 X W2.1�


6 X 6-W2.1 X W2.1�


1.7 CU. YDS.�


6"�



6"�


*�


*�


*�


4"�



502�


PG-7�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET  1  OF 1�


109.06�


REVISION DATE�


APPROXIMATE QUANTITIES�


BENDING DIAGRAM�


MARK�
 SPACING�
 LENGTH�


REINFORCING STEEL SCHEDULE�


SECTION F-F�


SECTION H-H�


PLAN VIEW�


SECTION E-E�


DITCH FLUME CONNECTOR�




A�
 A�


D�


OPENING�


F�

L�


L�


3"�


REINFORCING STEEL�
 QUANTITIES�


NO.�

LENGTH�
 SIZE�


SPACING�

REINF.�
 INCREMENT�


C-C�
 CONC.�

STEEL�


REQ'D.�


32�


FOOTING�

WIDTH�


(F)�


SIDEWALLS�

(W)�


(D)�


SLAB�

TOP�


SIZE�

(L)�
OF FILL�


HEIGHT�


12"�
 4�
 80�


14"�
 32�
 5�


W�


1'
-9

"�



2'-6" x 2'-6"�


BELOW 25'�


25' - 50'�


4'�


4'-4"�


8"�


8"�


6"�


8"�


3'-9"�


4'-1"�


6"�


6"�


1.189�
 0.043�


0.053�


CU. YDS.�
LBS.�


1.512�


CU. YDS.�


136�


CRIMP AROUND OUTLET END OF�

PIPE AND SECURE TO PIPE WITH �

GALVANIZED STEEL WIRE�


QUANTITIES SHOWN ARE BASED ON A 8" DEPTH OF FOOTING, ADD�

INCREMENTAL QUANTITY FOR EACH ADDITIONAL 1" OF DEPTH.�


NORMAL�

WATER �

LEVEL�


PLACE WIRE MESH SMALL�

ANIMAL SHIELD, AS �

DETAILED,  AT OUTFALL �

END OF PIPE.�


MINIMUM 8" �

CONSTRUCT TO�

FIRM FOUNDATION�


ƒ" X ƒ" MESH, �

HARDWARE CLOTH �

MIN. 17 GAUGE, �

GALVANIZED �

AFTER WEAVING.�


12" DIA.�


**�
 STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON WATER LINE, �

PUSH ON JOINTS, CLASS TO BE SPECIFIED BASED UPON HEIGHT �

OF COVER.�


 �

NOTES:�

ALL CONCRETE TO BE CLASS A3 IF CAST IN PLACE.  FOR PRECAST �

SEE SHEET 110.02.�

 �

CONCRETE QUANTITIES SHOWN ARE BASED ON A 12" DUCTILE IRON �

WATER LINE.  IF OTHER SIZE OR TYPE OF PIPE IS USED QUANTITIES �

ARE TO BE ADJUSTED ACCORDINGLY.�

 �

COST OF WIRE MESH SHIELD AT OUTFALL END OF PIPE IS TO BE�

INCLUDED IN PRICE BID FOR PIPE.�

 �

THIS ITEM MAY BE PRECAST OR CAST IN PLACE. �


STAINLESS �

STEEL CLAMP�


FLEXIBLE �

CONNECTION�


INTERNAL �

EXPANSION �

BAND�


12" DIA.�


**�


CONTRACTOR IS TO PROVIDE OPENING FOR PIPE AND FLEXIBLE �

CONNECTOR BY CORING OR CAST-IN-PLACE SLEEVE WITH WATER �

STOP COLLAR.�


ALL FOUR �

FOUNDATION �

WALLS�


KEYED �

CONST. JOINT�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SB-1�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


110.01�


SHEET  1  OF 1�

105�


232�


302�


PIPE(S) SHALL BE CONNECTED TO SPRING BOX WITH A FLEXIBLE BOOT�

MEETING ASTM SPECIFICATION C-923.  COST OF FLEXIBLE CONNECTION�

TO BE INCLUDED IN BID PRICE FOR SPRING BOX.  BOOT SHALL BE MADE�

FROM NEOPRENE RUBBER AND HAVE A …" MINIMUM WALL THICKNESS�

THROUGHOUT.  THE INTERNAL EXPANSION BAND TO SECURE THE BOOT�

IN PLACE SHALL CONFORM TO ALUMINUM MATERIAL SPECIFICATION 6061-�

T6.  THE EXTERNAL BAND TO CLAMP AND SEAL THE BOOT TO THE PIPE�

SHALL BE STAINLESS STEEL-CORROSION RESISTANT CONFORMING TO�

ASTM SPECIFICATION A-167.  THE OPENING TO RECEIVE THE FLEXIBLE�

CONNECTION SHALL BE CORE DRILLED AND IS TO BE CONSTRUCTED TO�

ALLOW FOR LATERAL AND VERTICAL MOVEMENT, AS WELL AS ANGULAR�

ADJUSTMENT THRU 20 DEGREES.  ALL FIELD INSTALLATION OF PIPE TO�

SPRING BOX USING FLEXIBLE BOOT SHALL BE COMPLETED IN ACCORD-�

ANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS.�


PLAN�


SECTION A-A�


ANIMAL SHIELD DETAIL�


STANDARD SPRING BOX�




(SQUARE)�


2"�



3"�


(CIRCULAR)�


6"�



8"�


6"�



1'
-9

"�



8"�

2'-6" X 2'-6"�


3'-0"�


4'-10"�


1'-2"�


2'
-1

1"
�




4'-4"�


4
'-4

"�



2'-6"x2'-6" OR �

2'-6" DIAMETER�


 4 BARS �

@ 6" C-C�

EACH WAY�


12" DIA.�


OPENING�


KEYED CONSTRUCTION �

JOINT ALL FOUR SIDES�


ƒ"xƒ" MESH HARDWARE CLOTH,�

MIN. 17 GAUGE GALVANIZED AFTER�

WEAVING.�

 �

CRIMP AROUND OUTLET END OF�

PIPE AND SECURE TO PIPE WITH�

GALVANIZED STEEL WIRE.�


4 BARS @ 6" C-C�

EACH WAY�


C
O

R
E

 �



D
R

IL
L�




STAINLESS �

STEEL CLAMP�


SPRING BOX�


2"�



4"�


5"�


6"�



2
'-0

"�



6"�



5'-6"�


1'-2"�


2
'-6

"�



 4 BARS �

@ 6" C-C�

EACH WAY�


12" DIA.�


OPENING�


KEYED CONSTRUCTION �

JOINT ALL FOUR SIDES�


C
O

R
E

 �



D
R

IL
L�




STAINLESS �

STEEL CLAMP�


FLEXIBLE �

CONNECTION�


SPRING BOX�


INTERNAL �

EXPANSION �

BAND�


4'-0"�


WELD�


STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON �

WATER LINE, PUSH ON JOINTS, CLASS TO BE SPECIFIED �

BASED UPON HEIGHT OF COVER.�


12" DIA.�


NOTES:�

 �

CONCRETE TO BE 4000 PSI  MINIMUM COMPRESSIVE STRENGTH.�

 �

REINFORCING STEEL IN ACCORDANCE WITH A.S.T.M. A-615 (REINFORCING BARS).�

 �

PIPE(S) SHALL BE CONNECTED TO SPRING BOX WITH A FLEXIBLE BOOT MEETING ASTM SPECIFICATION�

C-923.  COST OF FLEXIBLE CONNECTION TO BE INCLUDED IN BID PRICE FOR SPRING BOX.  BOOT SHALL �

BE MADE FROM NEOPRENE RUBBER AND HAVE A …" MINIMUM WALL THICKNESS THROUGHOUT.  THE �

INTERNAL EXPANSION BAND TO SECURE THE BOOT IN PLACE SHALL CONFORM TO ALUMINUM MATERIAL �

SPECIFICATION 6061-T6.  THE EXTERNAL BAND TO CLAMP AND SEAL THE BOOT TO THE PIPE SHALL BE �

STAINLESS STEEL-CORROSION RESISTANT CONFORMING TO ASTM SPECIFICATION A-167.  THE OPENING TO �

RECEIVE THE FLEXIBLE CONNECTION SHALL BE CORE DRILLED AND IS TO BE CONSTRUCTED TO ALLOW �

FOR LATERAL AND VERTICAL MOVEMENT, AS WELL AS ANGULAR ADJUSTMENT THRU 20 DEGREES. �

ALL FIELD INSTALLATION OF PIPE TO SPRING BOX USING FLEXIBLE BOOT SHALL BE COMPLETED IN �

ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS. �

 �

DIMENSIONS SHOWN ARE MINIMUM.  ACTUAL MEASUREMENTS MAY VARY WITH MANUFACTURER'S TOLERANCES.�


ADDITIONAL POURED IN PLACE �

FOUNDATION MATERIAL MAY �

BE REQUIRED IN ORDER TO�

REACH FIRM FOUNDATION.�


105�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


ROAD AND BRIDGE STANDARDS�


SHEET 1  OF 1�


110.02�


REVISION DATE�


SB-1 PC�


INTERNAL �

EXPANSION �

BAND�


FLEXIBLE �

CONNECTION�


REINFORCEMENT �

IN ACCORDANCE �

WITH AASHTO�

M199�


PLAN�
 PLAN�


SECTION A-A�


A�
 A�
 B�
 B�


*�


*�


SECTION B-B�


*�
 *�


*�


PRECAST SPRING BOX�
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SPACING�

SHAPE�
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STRAIGHT�


BENT�


APPROXIMATE QUANTITIES�


CUBIC YARDS�


2:1�


LBS.�
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0.440�


SCHEDULE OF REINFORCING STEEL�
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3'-4"�


12" PIPE = 3 BARS - 10.68 LBS. REINFORCING STEEL�


15" PIPE = 2 BARS - 7.79 LBS. REINFORCING STEEL�


18" PIPE = 2 BARS - 7.79 LBS. REINFORCING STEEL�
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PAY LINES�


FOR DETAIL OF DOWELS �

SEE STANDARD PG-4 COST �

OF DOWELS TO BE INCLUDED �

WITH ST'D. PG-4.�


FOR DETAILS OF CURTAIN �

WALL SEE ST'D. PG-4.�


PAY LINES�


BARS F�


BENT�


BENT�


QUANTITIES BASED�

ON 18" PIPE.�


CLASS A3�

CONCRETE�


REINFORCING �

  STEEL�


NOTE:�

DOWELS TO BE LOCATED AT ALL �

REQUIRED JOINTS.�


PIPE�

SPILLOUT�


3
'-0
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3'-0"�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


302�


PS-2�


SPECIFICATION�

REFERENCE�


DOWELS IN BASE �

SLAB TO BE FIELD �

BENT TO CONFORM �

TO ANGLE BREAK�


BARS L @ 12" C-C�


1'-0"�
 1'-0"�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


112.01�


SHEET 1  OF 1�


6 x 6 - W2.1 x W2.1�

WELDED WIRE FABRIC�


6 x 6 - W2.1 x W2.1 �

WELDED WIRE FABRIC�


A�
 A�


C�


C�

PIPE SPILLOUT�


B�


B�


PIPE SPILLOUT�


SECTION A-A�
 SECTION B-B�


SECTION C-C�


PLAN VIEW�


STANDARD PIPE SPILLOUT�

FOR 12" - 18" PIPE CULVERTS�
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FOR MULTIPLE LINE INSTALLATIONS, DIMENSION S IS TO GOVERN THE PROTECTION�

OUTSIDE THE CHANNEL WIDTH (W).�


ON ANY INSTALLATION REQUIRING CULVERT OUTLET PROTECTION WHERE NO ENDWALL �

OR ENDSECTION IS SPECIFIED ON THE PLANS, CONSTRUCTION IS TO BE IN ACCORDANCE �

WITH DETAIL 2 SHOWN ABOVE.�


SOIL STABILIZATION MAT TYPE B SHALL BE USED FOR CULVERT OUTLET PROTECTION�

WHERE THE OUTLET VELOCITY IS 6 FPS OR LESS FOR THE DESIGN STORM AND THE TOTAL �

HYDRAULIC OPENING IS LESS THAN 7 SQUARE FEET.  IF THE TOTAL HYDRAULIC OPENING �

IS 7 SQUARE FEET OR GREATER, OR THE DESIGN STORM OUTLET VELOCITY IS GREATER �

THAN 6 FPS USE STANDARD EC-1.�


S = DIAMETER OF CIRCULAR CULVERT OR SPAN FOR BOX, ELLIPTICAL OR ARCH CULVERT.�

H = DIAMETER OF CIRCULAR CULVERT OR RISE/HEIGHT FOR BOX, ELLIPTICAL OR ARCH�

CULVERT.�


USE TYPICAL SECTION SHOWN ON PLANS FOR SIDE SLOPE, BOTTOM WIDTH AND DEPTH �

OF CHANNEL OR MATCH EXISTING DITCH OR NATURAL GROUND.�


EC-3�


SPECIFICATION�

REFERENCE�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


204�


245�


303�


414�


ROAD AND BRIDGE STANDARDS�


SHEET  2 OF 3�


113.04�


REVISION DATE�


A�


SECTION A-A�


DETAIL 1�
 DETAIL 2�


SECTION A-A�


A�

A�


A�


NOTES:�


SOIL STABILIZATION MAT�

CULVERT OUTLET PROTECTION INSTALLATION�
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FILTER BARRIER/�

SILT FENCE�


TOE OF FILL�


ENDWALL�


CULVERT�


FL
O

W
�




FLOW�


TOE OF FILL�


TOE OF FILL�


FLOW�


TOE OF FILL�


TRENCH�


SEE DETAIL A�


FLOW�


C�
L�


CHECK DAM�


SILT�

FENCE�


SEE DETAIL A�


C�
L�


CHECK DAM�


ROCK CHECK DAM IS TO BE �

CONSTRUCTED IN ACCORDANCE�

WITH THE ROAD AND BRIDGE �

SPECIFICATIONS, AND STANDARD �

EC-4.�


CHECK DAM�


2'
 M

IN
.�




6' MAX.�

POST�


PROVIDE 1" TUCK OR SUITABLY�

REINFORCED TOP END SECTION.�


3' MAX.�

PROVIDE 1" TUCK�

OR SUITABLY REINFORCED�

TOP END SECTION�


H
 >

 5
'�




POSTS SHALL BE A NOMINAL 2•" X 2•" OR A�

3" DIA. NO. 2 SOUTHERN PINE,  A NOMINAL �

2" X 2" OAK, OR STEEL HAVING A MIN. WEIGHT �

OF 1.25 LBS. PER LINEAR FOOT AND A MIN. LENGTH �

OF 5' FOR TEMPORARY SILT FENCES.  �


SUPPORTS FOR TEMPORARY FILTER BARRIERS�

SHALL BE A NOMINAL 1" X 2" OR A 1•" DIA. �

NO. 2 SOUTHERN PINE OR OAK, OR STEEL HAVING�

A MIN. WEIGHT OF 1.00 LBS. PER LINEAR FOOT. �


SLICING IS AN �

APPROVED ALTERNATE �

METHOD TO TRENCHING�


TEMPORARY�

SILT FENCE�


GEOTEXTILE FABRIC�


2
9
" 

N
O

M
IN

A
L
�




1
5
" 
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M
IN

A
L
�




GEOTEXTILE FABRIC�


GEOTEXTILE�

FABRIC�


FILL TRENCH �

TO ANCHOR �

BOTTOM OF �

CLOTH, �

COMPACT �

THOROUGHLY�


EMBED GEOTEXTILE �

IN TRENCH APPROX. �

12" (SILT FENCE)�

8" (FILTER BARRIER)�


EMBED POST IN GROUND �

12" MIN. (FILTER BARRIER)�

24" MIN. (SILT FENCE)�


TRENCH APPROX.�

6" DEEP X 6" WIDE�

(SILT FENCE) OR�

4" DEEP X 4" WIDE�

(FILTER BARRIER)�


 F
L
O

W
�




CHECK DAM�


SHEET�

FLOW�


1.�

 �

 �

2.�


FLOW�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


EC-5�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


113.07�


SHEET  1  OF 2�


IF ANY PORTION OF FILL IS GREATER THAN 5', SILT FENCE IS REQUIRED.  �

IF FILL HEIGHT IS LESS THAN 5', FILTER BARRIER IS REQUIRED.�

 �

ROCK CHECK DAM IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE �

ROAD AND BRIDGE SPECIFICATIONS, AND STANDARD EC-4.�


TEMPORARY FILTER BARRIER�


A�


A�


DETAIL A�


TYPICAL DETAIL FOR TEMPORARY FILTER�

BARRIER/SILT FENCE/CHECK DAM AT CULVERT�


NOTES:�


TYPICAL DETAIL FOR TEMPORARY�


SILT FENCE/CHECK DAM AT TOE OF FILL�


TEMPORARY SILT FENCE�


NOTE:�


SECTION A-A�


NOTE:�


*�


*�


TEMPORARY SILT BARRIERS�

FILTER BARRIER, SILT FENCE, AND BRUSH BARRIER �
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ADJACENT�

CONCRETE�
 TEMPORARY�


FILTER�

BARRIER�


SEE�

NOTE 1�


SEE�

NOTE 1�


SEE�

NOTE 1�


CURB INLET�


CONCRETE BLOCK�


RUNOFF�

WATER WITH�

SEDIMENT�


OVERFLOW�

FILTERED WATER�


CURB INLET�


SEDIMENT�


THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB�

INLETS WHERE AN OVERFLOW CAPABILITY IS NECESSARY �

TO PREVENT EXCESSIVE PONDING IN FRONT OF THE STRUCTURE.�


15" TEMPORARY�

FILTER BARRIER�

ADJACENT TO CONCRETE�


2" X 4" WOOD STUD�

(TO KEEP FRONT BLOCKS IN PLACE)�


GRAVEL FILTER�

 3 COARSE AGGREGATE�


CONCRETE�

GUTTER (TYPICAL)�


12"�


CHECK DAM�


SEE�

NOTE 2�


D
IT

C
H
 F

LO
W

�



…" X …" MESH�


HARDWARE CLOTH�


…" X …" MESH�


HARDWARE CLOTH�


6"�



 3 COARSE�

AGGREGATE�


DITCH FLOW�
 2:1�

2:1�


 3 COARSE�

AGGREGATE�


CONCRETE�

GUTTER�


1'�


12"�


SEDIMENT�

FOREBAY�


6'�


H 
�


(1
8
" 

M
A

X
)�




POSTS AND TOP RAIL SHALL BE A NOMINAL 2•" X 2•"�

OR A 3" DIA. NO. 2 SOUTHERN PINE,  A NOMINAL 2" X 2"�

OAK, OR STEEL HAVING A MIN. WEIGHT OF 1.25 LBS. PER�

LINEAR FOOT AND A MIN.  LENGTH OF 5' FOR TEMPORARY�

SILT FENCES.�

 �

END OF FILTER BARRIER TO BE EMBEDDED INTO�

AGGREGATE. �

 �

IF A DROP INLET IS LOCATED IN A SAG IN THE DITCH�

GRADE, A CHECK DAM IS REQUIRED FOR EACH SIDE�

OF THE INLET THAT RECEIVES DITCH FLOW.�

 �

WHERE DRAINAGE AREAS EXCEED ONE ACRE OR DITCH�

GRADE EXCEEDS 3 , A TEMPORARY SEDIMENT FOREBAY�

SHALL BE INSTALLED WITH MINIMUM DIMENSIONS OF 12"�

DEPTH, 2' WIDTH AND 6' LENGTH.�


1.�


2.�


3.�


4.�


SEE STANDARD EC-5�

FOR TEMPORARY FILTER�

BARRIER INSTALLATION�

REQUIREMENTS�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


EC-6�


SPECIFICATION�

REFERENCE�


107�


242�


303�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


113.09�


SHEET 1  OF 2�


GEOTEXTILE PRODUCTS DESIGNED TO BE INSERTED INTO GRATED DROP INLETS�

OR DESIGNED TO COVER THE SLOTS OF SLOT DROP INLETS, THAT HAVE BEEN�

APPROVED FOR USE ON VDOT PROJECTS AND ARE FOUND ON VDOT'S SPEL LIST, �


MAY BE SUBSTITUTED FOR THE DROP INLET PROTECTION DEVICES DETAILED HEREON.�


NOTE:�


IF CHECK DAM IS LOCATED INSIDE CLEAR ZONE AND ADJACENT�

TO A TRAVELWAY, SLOPE FACING ON COMING TRAFFIC IS TO BE�

6:1 AND MAXIMUM H IS TO BE 12".�
 SECTION VIEW�


SPECIFIC APPLICATION�


NOTES�


TYPICAL TREATMENT FOR�


DROP INLET WITH CONCRETE�

GUTTER�


TYPICAL TREATMENT�


FOR DROP INLET�

WITHOUT CONCRETE GUTTER�


A�


A�


B�


B�


SECTION A-A�


SECTION B-B�


INLET PROTECTION�

(TYPE A)�


INLET PROTECTION �


(TYPE B)�


INLET PROTECTION�

(TYPE A AND B)�




ßÁtBâüïúßÁ

ßÁ‹ùw.









DÜá(�üßÁ�iûe`úßÁ


¿¢�ÊâûßÁ•u#/¸úßÁ


8 üßÁqSw[�ûßÁ


× ûßÁ6�öZVûßÁ


ßÁtBâüïúßÁ

ßÁ‹ùw.





!)%üßÁÿS³>ÞûßÁ
õiÿßÁ�“>ÆºùßÁ



�ùßÁ•£È4nÿßÁ
�ùßÁøý�Ú„ÿßÁ
�ùßÁ�“Þk˜ÿßÁ
ÿ
O&
€ÿÿÿÿb•�€ÿÿÿÿ
O&
€ÿÿÿÿæü�€ÿÿÿÿ


³�€ÿÿÿÿ

ÿÿÿî×€ÿÿÿÿ
 ýßÁm�^“�üßÁ

ýßÁ:��.CüßÁ

ýßÁœ5qµwüßÁ


ßÁÂ³þ�UÿßÁ



!I•kÿßÁÆ‚è� ÿßÁ



ÿT>�€ÿÿÿÿ

ÿÿ


ßÁ"‘È¡åüßÁ




fYµ•ýßÁh2ódÞûßÁ


ñ��€ÿÿÿÿ





Á






ñßÁ¨Û¦nNüßÁ

ªªªFÀ@


›Íf}Ë@
ñßÁ¢Xe	†üßÁ

ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


›Íf}Ë@
ñßÁ��½/ßüßÁ
ßÁ�×ý��ûßÁ

ßÁA¸°�>ûßÁ


BF'¨ôßÁ«À½kJûßÁ


ÿû«�ôßÁù�È!ÄûßÁ


SØ��óßÁæ°#•€ýßÁ


4·Z·ôßÁt§Y3LýßÁ


ß

Á

�

-

,

|

ô

ý

ß

Á




ßÁ'.þ¿‹úßÁ

ßÁ1‡”3

býßÁ

ßÁµi�Ä—

ýßÁ
 

�•ôßÁ¼ú`ÅXûßÁ
ÜôßÁ?ö:.«ûßÁ


€ïßÁË–ÜðæúßÁ
~ðßÁÙ¦��ÔúßÁ


ßÁ�ŸlÀ'ýßÁ




¬t˜ãðßÁE�¨Æ‡úßÁ




Àrå…ôßÁæ“&�2ýßÁ


ÿû«�ôßÁ	…ˆ�òúßÁ


¯�ôßÁ�l{ž×úßÁ
 ÿÿÿÿ




Õjµê A
ÿÿÿÿ

ÿÿÿ
ÿHZ€ÿÿÿÿ



T*åö�A

ø

<

3

T

ò

ß

Á

D

Ô

=

Š

�

û

ß

Á




�QòßÁDÔ½Ù"ûßÁ
<3TòßÁå$f•7ûßÁ
�õßÁ.“H1yÿßÁ
�õßÁg£^o•ÿßÁ
ôWöîßÁ®�ÇíåúßÁ
�ýYòßÁBrv�rýßÁ

LÒîßÁ�“>ÆºùßÁ




ßÁÜ³þ�UÿßÁ



ÃéÚÐîßÁÔ‚è� ÿßÁ

¼=ÂëðßÁ}#}D&üßÁ



ßÁ[‹ýâqûßÁ

ßÁ×‹}�qûßÁ


ßÁsHùAƒûßÁ
ßÁ•8ù� ûßÁ


ôßÁY–|¦XþßÁ
 z†<|uþßÁ


þÈ@ÿßÁ




Á

”ë¸ýßÁ�t�é2úßÁ


(‚§FÀ@selv�jÈ@nA�B¨ÿßÁßQb‰'ýßÁ


(‚§FÀ@selv�jÈ@nA�B¨ÿßÁ�Xš¡LýßÁ


(‚§FÀ@selv�jÈ@nA�B¨ÿßÁ#aÎF„ýßÁ


(‚§FÀ@selv�jÈ@nA�B¨ÿßÁ‘pz�áýßÁ



°”7þßÁ“��ÚüúßÁ

vúßÁ•|P–÷ùßÁ
AûßÁóÂ&÷�úßÁ
J€ÿßÁÜ;ÁA!úßÁ







úßÁC•-<
ÈùßÁ


ª•ûßÁ+y4Û�úßÁ



…‰/G�ûßÁÛ’½!úßÁ

















É÷r°�þßÁù{‚�·úßÁ


ah�¼‹þßÁ+‚Ú¹üúßÁ


qÂ�ûßÁ¹�›âLûßÁ
¥“�ûßÁA>*�mûßÁ


úßÁUj™Ø>ûßÁ

ýßÁÚL&]ÏûßÁ


�¯åeæùßÁà/²–ÑûßÁ


ùßÁ


ÿßÁ�Äßò¤üßÁ

(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁuEô�ÔüßÁ


�xa}Ë@selv�jÈ@ÔcKº‹ÿßÁ”Up[æüßÁ
ÿßÁh×’•ÜüßÁ

(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁÕuhú
ýßÁ


(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁõ…äI�ýßÁ


(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁ�–`™/ýßÁ


(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁ6¦ÜèAýßÁ


�xa}Ë@selv�jÈ@ÔcKº‹ÿßÁW¶X8TýßÁ
ÿßÁ!{Q�HýßÁ

ÝË§¤Ì@selv�jÈ@ÔcKº‹ÿßÁ–ÖP×xýßÁ
ÿßÁ„„×ÍtýßÁ

(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁ×öHv•ýßÁ


�xa}Ë@selv�jÈ@ÔcKº‹ÿßÁ÷�ÅÅ¯ýßÁ
ÿßÁÁË½•£ýßÁ

(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁ8'½dÔýßÁ


(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁY79´æýßÁ


(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁyGµ�ùýßÁ


@$�VÊ@selv�jÈ@ÔcKº‹ÿßÁ˜W1S�þßÁ
ÿßÁdºÍ±ÿýßÁ

(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁÙw)ò/þßÁ


(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁù‡¥ABþßÁ


(‚§FÀ@selv�jÈ@ÔcKº‹ÿßÁ�˜!‘TþßÁ


¨>ÎßË@selv�jÈ@ÔcKº‹ÿßÁ:¨•àfþßÁ
ÿßÁ:¨•àfþßÁ





äm)¯,þßÁž-QJrúßÁ








¹ZôúßÁÏøl!ÐùßÁ



Ë•.™úßÁ “ž�òúßÁ


�ùßÁ3“H1yÿßÁ
�ùßÁl£^o•ÿßÁ




M¨úßÁ

ßÁAÐx
ÊúßÁ
€ÿÿÿÿãt€ÿÿÿÿ

ÿÿÿ¤+€ÿÿÿÿ


ÿP�€ÿÿÿÿ(™�€ÿÿÿÿ
�€ÿÿÿÿêO�€ÿÿÿÿ




@�€ÿÿÿÿn½�€ÿÿÿÿ





€ÿÿÿÿ´á
€ÿÿÿÿ


•~ýßÁ








ÿÿ

€ÿÿÿÿ



ÿÿÿ
ž*‘þßÁ





:$8bëùßÁWÂBt�ýßÁ














?jÿßÁ�“>ÆºùßÁ





ßÁÂ³þ�UÿßÁ



!I•kÿßÁÆ‚è� ÿßÁ



Á‰ )wÃùßÁ


°}þßÁÏ÷ŠKGüßÁ



ßÁÉ}�Ã;ûßÁ

ßÁuSƒ.AûßÁ


ßÁý«››ùûßÁ

ûQ�mÿßÁó¶	QpüßÁ





ßÁeê“�ôúßÁ

Á

[óúßÁ9@wÛ�ÿßÁ
ßÁø•H~¿ýßÁ


ßÁ¤kÇéÄýßÁ
ßÁü=�•„üßÁ





eºïßÁ©®�[lüßÁ




óßÁ[T•‚&þßÁ


GáêWÔ@L7‰A€iÈ@l‹'ãÊóßÁø®ïp\þßÁ


–%÷Ö|Ë@L7‰A€iÈ@l‹'ãÊóßÁø®/+rþßÁ
óßÁ�L‹]hþßÁ



š‡#=.AL7‰A€iÈ@l‹gÛ°óßÁø®ï3uþßÁ


Žo¹~þßÁ


ßÁ}öKæ§ûßÁ









�õßÁÏ³Þr‚ÿßÁ
éÑîßÁ�“>ÆºùßÁ




ßÁÜ³þ�UÿßÁ



!IsÓîßÁÔ‚è� ÿßÁ



ÁR���}ýßÁ

gä©óßÁø®¯íöýßÁ
 Á¦�·‘=ÿßÁ




ßÁ¤4~Þ�ûßÁ

 þßÁ,	âK±ýßÁ
•þßÁ.“¨�ÌýßÁ
 þßÁZ�'oæýßÁ
›þßÁ,Ä~¯ýýßÁ
<DóùßÁ8…�6ñýßÁ
–fýßÁ







ßÁ�ÄàƒÓûßÁ








îûßÁ



ß

Á

8

x

ì

Q

ô

ú

ß

Á






»¸ýßÁ†àH‰‚üßÁ


Á





 ßÁ
ýßÁ.“hõ°ýßÁ

ýßÁ.“¨›ËýßÁ

ýßÁZ�çlçýßÁ

ýßÁZ�§—ÿýßÁ



:ùßÁ5q±8íúßÁ
ûßÁŒ�¥JLûßÁ
ûßÁ� [}'ûßÁ

pÿ:•‡ûßÁë“=¶äúßÁ



ÓIËêüßÁåè÷ÞwúßÁ

ßÁA�±¹ƒûßÁ
 Á

Á


ßÁ¿SŒªcþßÁ

ÿßÁ.“h�rþßÁ

¸�UXÔ@´Èv¾ÿiÈ@V�ëg"ÿßÁg£~�¡þßÁ


TÐƒf}Ë@´Èv¾ÿiÈ@V�ëg"ÿßÁg£þi³þßÁ
ÿßÁZ�'œ©þßÁ


kØ;‰™úßÁ�™#¶”úßÁ


‰™úßÁ�™£�§úßÁ


ßÁ¹‹%Õ�ýßÁ


-•ûßÁg£~ŽÎüßÁ






úßÁá±¼ ‘üßÁ
Á

ÛC<þßÁ”	_4rúßÁ


 �õ	þßÁ”	_ê¡ûßÁ


 Á






�ò�R�AË¡E¶�jÈ@V�«@�ÿßÁg£>³³þßÁ



�
4�ÌþßÁ








ßÁ•AN�ÏúßÁ

ßÁOíé•ÉúßÁ





�ùßÁ.“H1yÿßÁ
�ùßÁg£^o•ÿßÁ


<¿€YöþßÁ·ähzµûßÁ


H�ÉûßÁ
6ûßÁ





e	Þ½üßÁF¬wA]ûßÁ





ñºÆÙ¶üßÁ)E%?vûßÁ








ßÁtÎ•�’þßÁ


AµmÿßÁ�“>ÆºùßÁ
cÿßÁ¥�‰ù!ûßÁ








ßÁÂ³þ�UÿßÁ



Ö�ÉkÿßÁÆ‚è� ÿßÁ



¢1?">ýßÁg£þh�üßÁ


J�þßÁg£¾BåùßÁ

 ßÁg£~ºDúßÁ

ßÁg£>.¨ûßÁ


¢1?Y�ûßÁg£þHïþßÁ


ë”
ÿßÁg£~êKþßÁ

^•ûßÁg£¾mTüßÁ





÷CýßÁQ�t•CÿßÁ




¢gòßÁ©?èOÑüßÁ
þŠñßÁ�¨)åÇüßÁ
s$ñßÁ�Éî�ÃüßÁ
�ñßÁH�Šˆ\ûßÁ
0^[ñßÁ0






û
ß

Á





ü
ß

Á



ß
Á









®OJñßÁ�DÚR�ûßÁ


ñßÁ¥Ì'Ÿ’üßÁ




óßÁ}\¥Þ¢ýßÁ

(‚§FÀ@selv�jÈ@Ü��%JóßÁ�4Ð÷ÑýßÁ


(‚§FÀ@selv�jÈ@Ü��%JóßÁOoWGäýßÁ


�xa}Ë@selv�jÈ@Ü��%JóßÁ…ªÞ–öýßÁ
óßÁY,�ÉìýßÁ

(‚§FÀ@selv�jÈ@Ü��%JóßÁñ í5�þßÁ


(‚§FÀ@selv�jÈ@Ü��%JóßÁ(\t…-þßÁ


(‚§FÀ@selv�jÈ@Ü��%JóßÁ^—ûÔ?þßÁ


(‚§FÀ@selv�jÈ@Ü��%JóßÁ”Ò‚$RþßÁ


(‚§FÀ@selv�jÈ@Ü��%JóßÁÊ
tdþßÁ


�xa}Ë@selv�jÈ@Ü��%JóßÁ
óßÁÊŠŽjþßÁ

(‚§FÀ@selv�jÈ@Ü��%JóßÁm¿Ÿb›þßÁ


(‚§FÀ@selv�jÈ@Ü��%JóßÁ£ú&²þßÁ


(‚§FÀ@selv�jÈ@Ü��%JóßÁÙ5®�ÀþßÁ


ÝË§¤Ì@selv�jÈ@Ü��%JóßÁ�q5QÒþßÁ
óßÁý�¼GÎþßÁ

â(‚§FÀ@selv�jÈ@Ü��%JóßÁ|çCðöþßÁ


7*ÿÉ?Amy2*�Ê?Af*0™mñßÁBJ�®ýüßÁ


•
¸�ýßÁ








ä&
ÿ&Aselv�jÈ@Àc�	6óßÁ'™žçöýßÁ











�€ÿÿÿÿ


��¾�&Aselv�jÈ@Àc�	6óßÁ¢7Q�wþßÁ








•á�ñ$Aselv�jÈ@Àc�	6óßÁ±_õ¡ÒþßÁ





ÿa©•,óßÁèš|ñäþßÁ


(‚§FÀ@selv�jÈ@Àc�	6óßÁT�‹•	ÿßÁ


ÿÿ�Ê?AŠE¸�ËÎ�A´Èv¾ÿiÈ@d/XÖ�óßÁ�“~r¤ÿßÁ







ßÁÜ³þ�UÿßÁ



!IsÓîßÁÔ‚è� ÿßÁ

�õßÁ3“H1yÿßÁ
�õßÁl£^o•ÿßÁ


Á
 á�ÓîßÁ�“>ÆºùßÁ
Qè�€ÿÿÿÿ
�Ÿ�€ÿÿÿÿ
ÕU�€ÿÿÿÿ
q�òßÁäÅù!àûßÁ

x³˜ºÚñßÁo»€ýSýßÁ




ßÁiô•Ý5úßÁ







A�


P�


VARIABLE�


VARIABLE�


A�


18" MIN�


2:1�
 2:1�


V
A

R
IA

B
LE

�



A�


A�


EXISTING STREAM BED�


CULVERTS COUNTERSUNK 6" MIN�

BELOW EXISTING STREAM BED�


2' MIN�


4' MIN�


VARIABLE�

2' MIN�


EXISTING STREAM BED�

ELEVATION�


PROPOSED RIPRAP WEIR�

(DRY RIPRAP CLASS I)�


2' MIN�


V
A

R
IA

B
L
E

�



P
IP

E
 D

IA
 +

 2
' 
M

IN
�




CONCRETE ENDWALL�

(CAST IN PLACE OR PRECAST)�


SEE PLANS FOR NUMBER OF LINES OF PIPE�

TO BE ENCOMPASSED BY WEIR WALL�


6' MINIMUM OR • P. �
 THE TOP WIDTH OF THE WEIR IS VARIABLE AND IS TO BE ADJUSTED�

AS NEEDED TO DIRECT THE LOW FLOW TO THE BARREL(S) DESIGNATED �

ON THE PLANS.�


FOR SKEWED ENDWALLS, RIPRAP WEIR SIDES ARE TO BE CONSTRUCTED �

PARALLEL WITH PIPE SKEW.�


DIMESION VARIES ACCORDING TO PIPE SIZE, SKEW AND ENDWALL DIMENSIONS�


DEPTH OF FOUNDATION TO BE VARIABLE ACCORDING TO SITE CONSTRAINTS �

OR AS DIRECTED BY THE ENGINEER�


THE PROPOSED HEIGHT OF THE RIPRAP WEIR, FROM THE EXISTING STREAM �

BED TO THE TOP OF WEIR, IS TO BE SPECIFIED ON THE ROADWAY PLANS.   �

"X" DIMENSION (HEIGHT OF WEIR ABOVE STERAM BED) CAN BE A MINIMUM�

OF 6" OR ANY VARIABLE DIMENSION TO A MAXIMUM OF 12".�


6" MIN�

12" MAX�


6" MIN�

12" MAX�


REFER TO APPLICABLE ENDWALL STANDARD DRAWING FOR DIMENSIONS �

NOT SHOWN HEREIN�


VIRGINIA DEPARTMENT OF TRANSPORTATION�


SPECIFICATION�

REFERENCE�


ROAD AND BRIDGE STANDARDS�


REVISION DATE�


113.17�


SHEET  1  OF 1�


EC-13�


1.�


2.�


3.�


4.�
 BASIS OF PAYMENT: TO BE PAID FOR AS SQ.YDS. OR TONS OF �

DRY RIPRAP CLASS I�


107�

303�


A�
 A�


PLAN VIEW�

(ENDWALL WITHOUT WINGS)�


TYPICAL SECTION  A-A�


PLAN VIEW�

(ENDWALL WITH WINGS)�


END VIEW�


RIPRAP WEIRS�

LOW FLOW DIVERSION FOR MULTIPLE LINE CULVERT INSTALLATIONS�


NOTES:�
LEGEND�







�õßÁ;•��•ÿßÁ


ßÁÜ³þ�UÿßÁ



Ö�½ÓîßÁÔ‚è� ÿßÁ

…óÐîßÁÌøá$¯ùßÁ


ßÁ`pô›¶üßÁ
ß Á õ º � V u ü ß Á 

ßÁ-×§ÃóüßÁ
ßÁ`p4…«üßÁ
ßÁõº™ŠküßÁ


ßÁ-×§{èüßÁ

óßÁémVËÒýßÁ


²ðßÁ�ÐLSƒþßÁ
vðßÁ�ÐŒÛƒþßÁ
�ðßÁ�ÐŒÛƒþßÁ
»ïßÁ6iY„„þßÁ
[ïßÁË³~)‚þßÁ
�ïßÁË³~)‚þßÁ
¯îßÁ•�3+ŠþßÁ
à[¾ðßÁË³~ÖªþßÁ


t ¡~ðßÁË³~ÖªþßÁ
t �%ðßÁË³~ÖªþßÁ
 ¶…ÆïßÁˆ�.g«þßÁ
 �6&uïßÁˆ�.g«þßÁ
 ä\�ïßÁË³þÌ¶þßÁ
 |$ýÅîßÁË³þÌ¶þßÁ


��wðßÁ6i��ÞþßÁ
O¯%ðßÁ6i��ÞþßÁ
:LÅïßÁË³>¦ÛþßÁ
zÉkïßÁË³>¦ÛþßÁ
ºF�ïßÁË³>¦ÛþßÁ
ºÃ¸îßÁË³>¦ÛþßÁ
•KÀðßÁ6i��ÞþßÁ





 1?Ú#ñßÁi£þ«›þßÁ


 1?Ú#ñßÁi£~³¹þßÁ




ý_�×/õßÁÏÎ�9	ýßÁ
ÎÈJâ+õßÁ�ë¡��ýßÁ
 �ƒ·•[þßÁ
¶‘P[óßÁ�x ËžüßÁ
‘P[óßÁ�x Ó¼üßÁ
 3ùú¬LóßÁžºÉOáüßÁ
¬LóßÁžºÉ`óüßÁ
GóßÁZ�9OnüßÁ
1ÿTNóßÁ•º‰Ï•üßÁ
 £¾¶EþßÁ
ÿ
¼?�øcðßÁi£¾ØiþßÁ

<Ú•zþßÁ
ÜÌ;€ÿÿÿÿÍó�€ÿÿÿÿ


ôßÁp�ß!%þßÁ

óßÁp�_


ÖÈ?ôßÁþáº�,þßÁ
ÀêñßÁó"ž*|úßÁ


ñßÁEÌr`zúßÁ

Ë]�óßÁïm~Í‰ýßÁ
–ëòßÁ�ýU.‰ýßÁ




uj�“ûßÁ


ð,ÿ£òßÁ#ª]ÓùßÁ
Á†[æsÖùßÁ

Ê™Ò¦òßÁ†[æ„èùßÁ



ßÁ
 ðßÁ¡¿Œ�çùßÁ

ªªªæ¿@


ªªªæ¿@


•N§ðÊ@
ðßÁÔXYø/úßÁ

ªªªæ¿@


Av•êÕ@


÷ðßÁi£~ÐcúßÁ


����Ì@
ðßÁ;�3ô•úßÁ

ªªªæ¿@


ªªªæ¿@


Av•êÕ@


þðßÁi£~6ÐúßÁ


ªªªæ¿@


"‘HÏÉ@
ðßÁ&�.ú�ûßÁ

ªªªæ¿@


ªªªæ¿@


p8�QË@
ðßÁi£þ£ZûßÁ

ªªªæ¿@


ªªªæ¿@


ªªªæ¿@


ªªªæ¿@


•N§ðÊ@
ðßÁ&�.¤»ûßÁ

ÿÿ/l�€ÿÿÿÿ
ÿÿÿ
	úßÁ


™LŽ�#A
ÿÿÿ�K�€ÿÿÿÿ


`0ÀN�A


étbá"A


ÿÿËá�€ÿÿÿÿ
€ÿÿÿÿ‡™�€ÿÿÿÿ

ðßÁi£~¯«úßÁ


ÛíF4#A
ÿÿÿÿ»À�€ÿÿÿÿ

”ãúßÁ


 �Ð;#A
<€ÿÿÿÿïç�€ÿÿÿÿ
™<€ÿÿÿÿ«Ÿ�€ÿÿÿÿ

ÿÿ


×ëYâ#A
ÿÿÿÿßÆ�€ÿÿÿÿ

›~�€ÿÿÿÿ
ÿÿÿW6�€ÿÿÿÿ
 €ÿÿÿÿ�î�€ÿÿÿÿ

�€ÿÿÿÿ


Ùlv[#A


<€ÿÿÿÿG��€ÿÿÿÿ


ÿ�Í�€ÿÿÿÿ
„�€ÿÿÿÿ
¡¿Œ“òûßÁ



•‹¼üßÁ










YòßÁC0þXeúßÁ
?>òßÁÀn]ÔdúßÁ





Á
ýßÁ


Á




•¾8õßÁ�2×oiüßÁ





ë�÷ôòßÁ«4�PÛüßÁ


òßÁÎ=°ª%þßÁ

ñßÁ�†òÿ%þßÁ


Áy¡ñßÁ¥MN�,þßÁ
:�ýßÁ


Á

�þßÁ
”R•S�þßÁ

R•d(þßÁ
R•u:þßÁ





1?











�
 ÿßÁ




ßÁm&€¾BýßÁ
ßÁg£~r�ýßÁ

ßÁW›zä•ýßÁ
ßÁm&À§7ýßÁ
ß

Á

g

£

þ

¦

÷

ü

ß

Á




ßÁW›zœtýßÁ


›z·÷þßÁ


þßÁ�˜*l™þßÁ

ýßÁ2x¶w™þßÁ
ýßÁØ QgþßÁ


g£þÎÇþßÁ





 
ýßÁ
 



�ùßÁ.“H1yÿßÁ
�ùßÁg£^o•ÿßÁ
ŠÿhÿßÁËøá$¯ùßÁ

¸Ï�€ÿÿÿÿ¿��€ÿÿÿÿ

ªªªFÀ@


|>ïh#A
ÿÿÿ�+�€ÿÿÿÿ
ÿÿÿÿ

J¥¢ò$A


=þ�€ÿÿÿÿKO�€ÿÿÿÿ





•FkË$A


ð�€ÿÿÿÿ‘s�€ÿÿÿÿ
õ�€ÿÿÿÿS*�€ÿÿÿÿ

úßÁ
�‡CÏ$A
ð�€ÿÿÿÿ™N�€ÿÿÿÿ




ñxL #A
�€ÿÿÿÿßr�€ÿÿÿÿ
õ�€ÿÿÿÿ¡)�€ÿÿÿÿ

ÿÿ


Ñh<J$A
ÿÿÿÿçM�€ÿÿÿÿ

ÿ©��€ÿÿÿÿ


�


ßïWh&A








ÿÿ÷��€ÿÿÿÿ


üßÁ�wh�íùßÁ

ªªªFÀ@


ªªªFÀ@


›Íf}Ë@
üßÁ�ô¦�7úßÁ

ªªªFÀ@


›Íf}Ë@
üßÁg£þ•kúßÁ

ªªªFÀ@


µZ¤Ì@
üßÁ‹µ�¨ªúßÁ

ªªªFÀ@


ªªªFÀ@


›Íf}Ë@
üßÁg£~ºëúßÁ

ªªªFÀ@


•@ VÊ@
üßÁôé¡<#ûßÁ

ªªªFÀ@


ªªªFÀ@


N§ÓßË@
üßÁg£þ�xûßÁ

ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


ªªªFÀ@


›Íf}Ë@
üßÁôé¡WÚûßÁ





ÉIBÿßÁbŸl¶�ýßÁ






Á
ýßÁ


Á


ßÁ�}kr¦þßÁ
ýßÁg£þ¯µþßÁ
Ÿ¿�sÉþßÁ


Ñ×üßÁ�Y]Þ�þßÁ
T†êüßÁLØAè�þßÁ


¢1ÿ²NýßÁ f�ssýßÁ


²NýßÁ f�„…ýßÁ


1•�\ýßÁ f�H3ýßÁ


•�\ýßÁ f”OQýßÁ
GýßÁ]ÅÃÝ�ýßÁ


1¿�NýßÁ f�^�ýßÁ


ÿ_Vª6ÿßÁ f�Ä–ýßÁ


ÐÈŠµ2ÿßÁØ‚¢•žýßÁ





?‡ýßÁ
Á

ßÁÂ³þ�UÿßÁ



4zanÿßÁÆ‚è� ÿßÁ



1•	
üßÁg£¾¹¿ùßÁ



















ßÁðÐ•g7ûßÁ
ßÁ±cÖ7ìúßÁ

ßÁØ=Á�|ûßÁ
 ßÁ±c�7ìúßÁ


ßÁðÐ?g7ûßÁ

ßÁØ=A�|ûßÁ





ûßÁ¯ãz/˜úßÁ




Á



Á




~Òa¼ƒùßÁ¯ãº™�üßÁ


|�8Ý•ùßÁê}W6súßÁ


{úßÁ



ßÁê}×´¸üßÁ

Á




§ìM
ûßÁ
l•�ûßÁ


©ˆÎšüßÁ�‡ì!;ûßÁ


•ûßÁê}�·ÞúßÁ


xª��’ûßÁ¯ã:eåúßÁ





|ûßÁê}��•ûßÁ


xªGÔ•ûßÁ¯ã:Å…ûßÁ











�Êl‡ùßÁê}×eÿúßÁ


�î°üßÁ
üßÁ
 ÒÓüßÁ
ýßÁ±m•Ö[ýßÁ
ŠûßÁ
û¡ûßÁ
´ûßÁ
•üßÁµa�GßûßÁ



ýßÁê»¥Ç/üßÁ


ýßÁê»¥ÆDüßÁ


ª’CæôüßÁ¯ž��9úßÁ



$`úßÁ

¡KvÿßÁ�ÅWC�ûßÁ


�l
€ÿÿÿÿ
Õ"
€ÿÿÿÿ
ÿÿÿÿl

€ÿÿÿÿ


®�Ø#AL7‰A€iÈ@¬�ÊUÝýßÁê}W8®ýßÁ


ÿòw	€ÿÿÿÿ


éÏÊ#-AL7‰A€iÈ@¬�ÊUÝýßÁê}×ÖÒýßÁ
ÿÿÿÿ¤´�€ÿÿÿÿ

€ÿÿÿÿgk�€ÿÿÿÿ


—@ëýßÁ


ýßÁWár�¦ýßÁ

%÷VƒÌ@L7‰A€iÈ@¬�ŠÎùýßÁê}—pÔýßÁ
ý

ß

Á

‡

e

Ô

;

È

ý

ß

Á




�•UFÀ@L7‰A€iÈ@¬�ŠÎùýßÁê}��ùýßÁ


�•UFÀ@L7‰A€iÈ@¬�ŠÎùýßÁê}W^�þßÁ


@{—ªÍ@L7‰A€iÈ@¬�ŠÎùýßÁê}—�þßÁ
ýßÁ•¯5¤�þßÁ

�•UFÀ@L7‰A€iÈ@¬�ŠÎùýßÁê}�LBþßÁ


Gá*ÛÔ@L7‰A€iÈ@¬�JÎùýßÁê}W›TþßÁ


–%÷VƒÌ@L7‰A€iÈ@¬�JÎùýßÁê}—êfþßÁ
ýßÁÄéÖµZþßÁ
€

ÿ

ÿ

ÿ

ÿ

4

‹

�

€

ÿ

ÿ

ÿ

ÿ




ÿÿÿ÷A�€ÿÿÿÿ

€ÿÿÿÿºø�€ÿÿÿÿ


úp/t+AL7‰A€iÈ@¬�Ê’ÝýßÁê}×ofþßÁ


€ÿÿÿÿ





Rý.…-AL7‰A€iÈ@¬�Ê’ÝýßÁê}—]•þßÁ


ÿÿÿ‰Š�€ÿÿÿÿ
A�€ÿÿÿÿ

«(^ò-AL7‰A€iÈ@¬�Š’ÝýßÁê}WKÔþßÁ


�€ÿÿÿÿÒ®�€ÿÿÿÿ
e�€ÿÿÿÿ

ÿÿ



s�\Ë@L7‰A€iÈ@¬�Š•ûýßÁê}W:•þßÁ
ýßÁ”$5™‘þßÁ

�•UFÀ@L7‰A€iÈ@¬�Š•ûýßÁê}×ØÁþßÁ


ÙÍÁåÌ@L7‰A€iÈ@¬�Š•ûýßÁê}�(ÔþßÁ
ýßÁ‡•�(ÔþßÁ

�•UFÀ@L7‰A€iÈ@¬�Š•ûýßÁê}—ÆøþßÁ



Á�\60	úßÁ




ª�ÿßÁ�•��,úßÁ
�ùßÁÊ³Þr‚ÿßÁ





ßÁÂ³þ�UÿßÁ



éK«nÿßÁÆ‚è� ÿßÁ

g�¦qÿßÁËøá$¯ùßÁ



ßÁ

ß
Á




•�ÝÞýßÁë}×?+ýßÁ
�




“ñßÁË�•"äüßÁ
�õßÁ¨Øk£~üßÁ


òZæå#ôßÁ�(B¹‡ýßÁ


,òßÁi£¾–	ÿßÁ
õñßÁ±Ö…•�úßÁ


ñ
ß

Á
ã

Ë
¤

d
Ž

ú
ß

Á



òßÁH�ØØ×úßÁ

âpóßÁRÝj`×úßÁ


òßÁ6Ï#—˜úßÁ

oóßÁX`ì^5úßÁ
6ÞùßÁ



BÕæìùßÁ

�óßÁBÕ&`�ûßÁ


óßÁ6Ïã¶.úßÁ

ßÁ’•ûÝ9úßÁ

ß

Á
i£

¾
�

&
ý
ß

Á



2+ÓqyôßÁBT}i�ýßÁ
 
ô
ß
Á
�
�
|_




ÿÿ
ÿ


mKm2šðßÁ!$î•IúßÁ






ÎšðßÁ!$n�•úßÁ

 


�


ðßÁ��*Ÿ&úßÁ

ðßÁ'§/�gúßÁ

ðßÁ!$n…·úßÁ

ðßÁœáL�þúßÁ









ßÁ
 ßÁ





ð
ß

Á
5
•‡

µ
Z

ý
ß

Á



Á5•�ìxýßÁ


ö~ýßÁ

�õßÁÏ³Þr‚ÿßÁ


g�šÙîßÁÌøá$¯ùßÁ











ßÁÜ³þ�UÿßÁ



4zUÖîßÁÔ‚è� ÿßÁ



Á*
B`

à8
ûß

Á


ß
Á




Ù�õßÁ]…�ÁHüßÁ
`”ñßÁ6uÌe¯üßÁ















JOðßÁÈ%�Ê;þßÁ











£~ûéþßÁ






 ßÁi£þ{½þßÁ

9(PóßÁe�ò[ÜþßÁ
1•”ôßÁ;�×I•ûßÁ
�




”¸.€ÿÿÿÿÐ��€ÿÿÿÿ




ßýñ
�T

ýßÁ



ÏýßÁØ¢RÃ«ýßÁ


ýßÁ¶�Š¦¤ýßÁ

ÿßÁMÝoëLþßÁ
 íwýßÁ
Á


P¯ýßÁ

g:ýßÁ




Á


›€oCýßÁ

¬½bþßÁÒ�QÊ¿þßÁ


¦¶�ÔLûßÁ|�Û,,þßÁ






v<ýßÁÒ�Q�;þßÁ

÷[�ƒ9ýßÁÒ�Q•PþßÁ


¦¶K–ÿøßÁ|���©ýßÁ


–ÿøßÁ|��—¾ýßÁ


¦¶�ï�ùßÁ|�[ýiþßÁ


�ï�ùßÁ|�Û•‹þßÁ


Á







vA¼jþßÁÒ�ÑÌ9þßÁ





$ÉjNkþßÁwrúNYþßÁ








þßÁ'

ÿßÁÓÒ†´ûúßÁ


hýßÁH¸q±äùßÁ
 üßÁ&'ióÝùßÁ




Á

ÿßÁ'
ÿßÁÓÒ†Q�úßÁ



>Ì�þßÁB50�éúßÁ


¨SÂðýßÁB50‰túßÁ








Z²®a²ýßÁk>á1]üßÁ

 Á

ßÁ


Á
















‚¨ÓÎ±üßÁB5°/OúßÁ











H/®?ŒûßÁ§�öé�ûßÁ


 Z®á�ûßÁ(¨õ^ûúßÁ


²®.#ûßÁ§�ö•�ûßÁ


�®À�ûßÁ§�ö9+ûßÁ





















Z®�¯úßÁ(¨õÈüúßÁ


²®–±úßÁ§�öé�ûßÁ



ûßÁ(¨õ�WûßÁ

ûßÁ(¨õJsûßÁ

ûßÁ(¨õf‘ûßÁ

ûßÁb¯õIûßÁ

ûßÁ••õìÉûßÁ

ûßÁ••õ�æûßÁ

ûßÁNíõ•
üßÁ
ûßÁ••õ\UûßÁ


úßÁ(¨õ�WûßÁ

úßÁ••õ\UûßÁ


ûßÁ••õzsûßÁ

ûßÁNíõù–ûßÁ

ûßÁ••õÊ¬ûßÁ

ûßÁ••õîÉûßÁ

ûßÁÆ›õ¶åûßÁ

ûßÁ§�ö•�üßÁ
úßÁb¯õ9¯ûßÁ


úßÁb¯õeËûßÁ

úßÁ••õ�æûßÁ

úßÁ••õ<�üßÁ
úßÁ••õ¬ŽûßÁ


úßÁNíõ�µûßÁ

úßÁ••õæÊûßÁ

úßÁÆ›õ®æûßÁ

úßÁÆ›õÒ�üßÁ


®�œúßÁ(¨õBtûßÁ
�œúßÁ(¨õf‘ûßÁ
Á(úßÁ••õ€rûßÁ
®Õ¨ùßÁÆ›õòUûßÁ
®Õ¨ùßÁÆ›õ&qûßÁ
®Õ¨ùßÁÆ›õJŽûßÁ
®Õ¨ùßÁÆ›õn«ûßÁ
®Õ¨ùßÁÆ›õ’ÈûßÁ
®Õ¨ùßÁÆ›õ®æûßÁ
®Õ¨ùßÁÆ›õÌ�üßÁ


úßÁ™o|ÔâùßÁ

êùßÁŒ¶ŠŠúßÁ


ßÁ]ÚÃ7	úßÁ

ßÁô�Ó-8úßÁ
ßÁG›fF�úßÁ


\}pûßÁä�•Ô
úßÁ


�v›BüßÁ
ÿ™�€ÿÿÿÿ

ÿÿÿ
äc€ÿÿÿÿ
 ÿÿÿã�€ÿÿÿÿ

”�€ÿÿÿÿ


�˜ûßÁáµ�õ0üßÁ

�ùßÁÊ³Þr‚ÿßÁ



g�¦qÿßÁËøá$¯ùßÁ


£nA™þßÁÐpºÅßûßÁ


oþ”)ÿßÁ§g‰z•úßÁ


Í¦’ þßÁÞ�[�áùßÁ


ÿßÁ°Q)2”úßÁ




ßÁ³i•�NüßÁ

ûßÁ
 ßÁ¯ao¯ŽúßÁ
ßÁ#@R™�úßÁ

ßÁ#@R™�úßÁ


tÿ*CòùßÁc•zÉ!úßÁ


gckíûßÁ»Á¥<äýßÁ


_P•¯ýßÁ†ÍvÒjþßÁ


þßÁ·êàõÀýßÁ

ÿßÁ·ê`HÁýßÁ

ÿßÁc½g�íýßÁ


›T0�ÿßÁn÷;º²ýßÁ


ÿßÁc½gkÍþßÁ

<¬2•ÿßÁ7Rj1bþßÁ


ßÁÂ³þ�UÿßÁ



•¨�nÿßÁÆ‚è� ÿßÁ



ú

ß

Á

î

'

•

�

Ì

þ

ß

Á




üßÁÊ�¸!ÆþßÁ

8iâþßÁ


„Št²ûßÁ¬•�È�ÿßÁ


þ
ß

Á



þßÁªAýÉ�ûßÁ


ßÁ




yÿßÁ„€ì!®üßÁ
„€liÊüßÁ






�



ô’�€ÿÿÿÿ���€ÿÿÿÿ




<Ù"ôôßÁ7�ž¿çüßÁ


Ðº#OñßÁ(Ðaô¡üßÁ


1¿àâóßÁFð²�ÎùßÁ


ñõîßÁ%Æ�„!üßÁ
·ÃîßÁ%Æ•gxüßÁ


ðßÁ{ã<ŠýûßÁ




ßÁ•!jîxüßÁ

2pÎRôßÁ¡UÕN´ûßÁ


�fôßÁxlƒ/¿ûßÁ


 ª~9ðßÁêæPÏûßÁ






ñßÁ.Ä¾ÖÆýßÁ

ñßÁcÀÇŒêýßÁ

ñßÁ.	"™ûýßÁ

ñßÁi£>˜ þßÁ

ñßÁ.	b•0þßÁ

ñßÁ`¬:UQþßÁ
¥•ñßÁi£~þ“ýßÁ
\CñßÁ.	¢£‡ýßÁ
 ßÁ.Ä~V†ýßÁ


ßÁi£þD“ýßÁ

ßÁ0“h„‰ýßÁ


ñßÁ.Ä>¿¬ýßÁ

ßÁ.	âRýßÁ


ñßÁ\�g&¯ýßÁ

ñßÁcÀG�ÏýßÁ


ðßÁcÀG�ÏýßÁ

ñßÁ.Ä>aâýßÁ


ðßÁ.Ä>aâýßÁ

ßÁ`¬:>èýßÁ


ñßÁi£~:�þßÁ

ðßÁ.	"™ûýßÁ


ðßÁ0“hÀüýßÁ

ñßÁ.	âö�þßÁ


ðßÁ.	âö�þßÁ

èðßÁ0“(3MþßÁ
3ñßÁ0“(3MþßÁ
4ñßÁ0“¨¨1þßÁ


õßÁ.Ä>ÝÅýßÁ

õßÁcÀG“éýßÁ

õßÁ.	¢ŸúýßÁ

õßÁi£¾ž�þßÁ

õßÁ.	â‡/þßÁ

õßÁ`¬º[PþßÁ


»�õßÁi£þ�“ýßÁ
�´ôßÁ.	"ª†ýßÁ


ßÁ.Äþ\…ýßÁ

ßÁi£~K’ýßÁ


ßÁ0“èŠˆýßÁ

ôßÁ.Ä¾Å«ýßÁ


ôßÁ.Ä¾Å«ýßÁ

õßÁ\�ç,®ýßÁ


ôßÁcÀÇ�ÎýßÁ

ôßÁcÀÇ�ÎýßÁ


ô

ß

Á

.

Ä

¾

g

á

ý

ß

Á




ôßÁ.Ä¾gáýßÁ

ôßÁi£þ@�þßÁ


ôßÁi£þ@�þßÁ

óßÁ0“èÆûýßÁ


ôßÁ.	bý�þßÁ

ôßÁ.	bý�þßÁ


�ôßÁ0“¨9LþßÁ
iôßÁ0“¨9LþßÁ
´ôßÁ0“¨9LþßÁ
µôßÁ0“(¯0þßÁ
iôßÁ0“(¯0þßÁ
�ôßÁ`¬:Ñ4þßÁ
�ôßÁ.	bý�þßÁ
�ôßÁ.	¢ŸúýßÁ






 ßÁi£þ�“ýßÁ

ßÁi£~þ“ýßÁ


ßÁi£þ�“ýßÁ


¿àóôßÁi£¾\výßÁ
�óßÁ0“hÕLþßÁ
�ôßÁ\�ç,®ýßÁ
�ôßÁcÀÇ�ÎýßÁ
�ôßÁ.Ä¾gáýßÁ
 ßÁi£¾ú·ýßÁ


óßÁ0“(˜ÇýßÁ

óßÁ0“¨"ãýßÁ

óßÁ\�çÐ�þßÁ

óßÁ\�g[1þßÁ

óßÁ\�çåLþßÁ
óßÁ0“¨€ýßÁ


óßÁ0“è(ÊýßÁ

óßÁ\�çWæýßÁ

óßÁ\�çDýýßÁ

óßÁ.Äþ:�þßÁ

óßÁ.Ä>˜/þßÁ

óßÁ.Äþ�KþßÁ
óßÁ\�ç,®ýßÁ


óßÁcÀÇ¾ÑýßÁ

óßÁ.ÄþÊâýßÁ

óßÁ.	b–üýßÁ

óßÁi£~o!þßÁ

óßÁ`¬ºt5þßÁ
 ßÁi£~þ“ýßÁ


l¿¼�dïßÁ.	"]ˆýßÁ


±ïßÁ0“(ôNþßÁ


ðßÁ.Ä>¿¬ýßÁ

ðßÁ`¬ºÊ5þßÁ
ßÁ.	"ÌýßÁ


ßÁ`¬zõ
ßÁ`¬ºW�þßÁ

ðßÁ0“¨¨1þßÁ

ðßÁ0“(3MþßÁ
ßÁi£>ô¸ýßÁ


ðßÁ0“¨‘ÈýßÁ

ðßÁ0“(�äýßÁ

ðßÁ\�gÊ�þßÁ

ðßÁ\�çT2þßÁ

ðßÁ\�gßMþßÁ


ïßÁ0“(z®ýßÁ

ïßÁ0“h"ËýßÁ

ïßÁ\�g�åýßÁ

ïßÁ\�'>þýßÁ

ïßÁ.Ä¾��þßÁ

ïßÁ.Ä~‘0þßÁ

ïßÁ.Ä¾9MþßÁ
ïßÁ\�g&¯ýßÁ


ïßÁcÀG¸ÒýßÁ

ïßÁ.Ä~ÄãýßÁ

ïßÁ.	â•ýýßÁ

ïßÁi£þh"þßÁ

ïßÁ`¬ºH5þßÁ
ïßÁ0“(z®ýßÁ


ïßÁ\�§5ÍýßÁ

ïßÁ\�çìåýßÁ

ïßÁ.ÄþçüýßÁ

ïßÁcÀÇ��þßÁ

ïßÁcÀ�ƒ8þßÁ

ïßÁ.Ä¾fNþßÁ

¿¤tñßÁi£>VwýßÁ
¼òßÁ.Ä~�KþßÁ
òßÁ\�ç,®ýßÁ


òßÁ.Ä>“ÉýßÁ

òßÁ.	¢^ãýßÁ
 îßÁcÀÇê´ýßÁ


îßÁ.	"bËýßÁ

oÓIV÷îßÁ.Ä¾DkýßÁ





äîßÁ0“¨@åýßÁ
äîßÁ0“è¢þýßÁ
åîßÁ\�g[�þßÁ
åîßÁ\�§¾2þßÁ
ÞîßÁ.Ä¾fNþßÁ


oÓÉpÙòßÁ.Ä>KjýßÁ





ÂòßÁ0“¨½ýýßÁ
ÃòßÁ\�§¡�þßÁ
ÃòßÁ\�çþ1þßÁ

�õßÁÏ³Þr‚ÿßÁ


g�šÙîßÁÌøá$¯ùßÁ


Á



úßÁ
ßÁ

ÁC²±•8úßÁ
òßÁ€`�›LúßÁ






òßÁà„výÆúßÁ





Á



ûßÁ
ûßÁ
Áú¸Y!�üßÁ
óßÁ7gÃ+�üßÁ
 




$QÂH`ñßÁ¤Á„¹iûßÁ




















































�€ÿÿÿÿ
 1¿zEõßÁUõ¾�šþßÁ
ÿÿÿÿ


ÿÿ
Ëî=æþßÁ


ßÁÜ³þ�UÿßÁ



p�nÖîßÁÔ‚è� ÿßÁ



±´×ôßÁ$]ôÁHûßÁ


ö’E•ñßÁÖ}��•üßÁ


 ¬ª�õßÁ:¢à�ËüßÁ


•7AðßÁi£>¼sþßÁ
ßÁi£¾Ùtþß
Á





¶óßÁ1qRv]ÿßÁ




�ùßÁÊ³Þr‚ÿßÁ



g�¦qÿßÁËøá$¯ùßÁ


Á



ýßÁ
ßÁ

Ák(‹øvýßÁ
ûßÁ�üô�‹ýßÁ





ÌÆI[5úßÁ4’
�xþßÁ


ÌÆÉI&þßÁ4’Êd’þßÁ








¬<l"ùßÁÁØ�süßÁ


•p)ùßÁ4’Šó•üßÁ


Oˆª»�ùßÁ«MhÕ-üßÁ





OôøßÁ4’
šüûßÁ








«ýßÁëpéú^üßÁ
ˆýßÁÜ¾�:JüßÁ


ÿßÁm�§ö=üßÁ




aýßÁBÙªþ#úßÁ
=ûßÁ½/A©$úßÁ



ûßÁæÑ‰¬EüßÁ

éi�üßÁÝ¼èvFüßÁ

SûßÁ4’
AmüßÁ
 ßÁ×Úu�lüßÁ








"úßÁÛetO»þßÁ
þßÁ$ŠF¼ÙþßÁ

ßÁÂ³þ�UÿßÁ



4zanÿßÁÆ‚è� ÿßÁ

þ…üßÁÄ‰ÝzüßÁ
¥oüßÁ{e›ð‚üßÁ
•osÿßÁ4’ÊxãýßÁ






 ßÁ4’Šé

YþßÁ






@ýßÁÖÜÀ�cÿßÁ



	101_01
	101_02
	101_03
	101_04
	101_05
	101_06
	101_07
	101_08
	101_09
	101_10
	101_11
	101_12
	101_13
	101_14
	101_15
	101_16
	101_17
	101_18
	101_19
	101_20
	101_21
	101_22
	101_23
	101_24
	101_25
	101_26
	101_27
	101_28
	101_29
	101_30
	101_31
	101_32
	102_01
	102_02
	102_03
	102_04
	102_05
	103_01
	103_02
	103_03
	103_04
	103_05
	103_06
	103_07
	103_08
	103_09
	103_10
	103_11
	103_12
	103_13
	100 Section B
	103_14
	104_01
	104_02
	104_03
	104_04
	104_05
	104_06
	104_07
	104_08
	104_09
	104_10
	104_11
	104_12
	104_13
	104_14
	104_15
	104_16
	104_17
	104_18
	104_19
	104_20
	104_21
	104_22
	104_23
	104_24
	104_25
	104_26
	104_27
	104_28
	104_29
	104_30
	104_31
	104_32
	104_33
	104_34
	104_35
	104_36
	104_37
	104_38
	104_39
	104_40
	104_41
	104_42
	104_43
	105_01
	105_02
	105_03
	105_04

	100 Section C
	106_01
	106_02
	106_03
	106_04
	106_05
	106_06
	106_07
	106_08
	106_09
	106_10
	106_11
	106_12
	106_13
	106_14
	106_15
	106_16
	107_00
	107_01
	107_02
	107_03
	107_04
	107_05
	107_06
	107_07
	107_08
	107_09
	107_10
	107_11
	107_12
	107_13
	107_14
	107_15
	107_16
	107_17
	107_18
	107_19
	107_20
	107_21
	107_22
	107_23
	108_01
	108_02
	108_03
	108_04
	108_05
	108_06
	108_07
	108_08
	108_09
	108_10

	100 Section D.pdf
	109_01
	109_02
	109_03
	109_04
	109_05
	109_06
	110_01
	110_02
	111_01
	111_02
	112_01
	112_02
	113_01
	113_02
	113_03
	113_04
	113_05
	113_06
	113_07
	113_08
	113_09
	113_10
	113_11
	113_12
	113_13
	113_14
	113_15
	113_16
	113_17
	113_18
	114_01
	114_02
	114_04
	114_05
	114_06
	114_07
	114_08




