
GRAVEL

BACKFILL

GRAVEL

BACKFILL

BACKFILL ELEVATION

4" WEEP HOLES

20' C. TO C.

12"
0.5 "H" "W"

12"

1
2
" 
M

IN

"D"

4
'-
0
" 
M

IN

3"
18"

GROUND ELEVATION

S
A
FE

 FO
R

1V
:1.5H

 S
LO
P
E

1/2 C.Y. MIN.

CRUSHED STONE

BATTER

4

"H"

1" BEVEL

6" MINIMUM

18" MAXIMUM

CONCRETE, PRECAST OR CAST

IN-PLACE (OPTIONAL)
OR GRANITE, IF SPECIFIED

4000 PSI - 1 1/2" - 565 LB

CONCRETE

3500 PSI - 1 1/2" - 520 LB

SEE NOTE #1

Construction Standard

Details

Massachusetts Department of Transportation

Highway Division

2010



  
 
 
 
 
 

 
 

The Commonwealth of Massachusetts 
 
 

Deval L. Patrick 
Governor 

 
Timothy P. Murray 

Lieutenant Governor 
 

Jeffrey B. Mullan 
Secretary  & CEO 

 
Luisa Paiewonsky 

Administrator 
 
 
 
 
 

 
 
 
 

Prepared by 
The Massachusetts Department of Transportation 

Highway Division 
 
 

2010 



EXAMPLE: DRAWING NUMBER- 201.1.0 2 0 1 0 

SECTION NUMBER (1,2,3,4 OR 5) 
(100, 200, 300, 400 OR 500 SERIES) 

SECTION 1 (100 SERIES) 
HIGHWAY DESIGN AND PAVEMENT DETAILS 

SECTION 2 (200 SERIES) 
DRAINAGE 

SECTION 3 (300 SERIES) 
CEMENT CONCRETE, MASONRY STANDARDS 

SECTION 4 (400 SERIES) 
HIGHWAY GUARD RAIL AND FENCES 

SECTION 5 (500 SERIES) 
MISCELLANEOUS 

CATEGORY IN SERIES: 

01 FOR CATCH BASINS 

02 FOR MANHOLES 

03 FOR DROP INLETS, ETC. 

DRAWING NUMBER IN EACH CATEGORY 

AUXILIARY DRAWING NUMBER: 
A NUMBER OTHER THAN ZERO WILL APPEAR IN THIS 

POSITION WHEN IT IS SUBSEQUENTLY NECESSARY TO INSERT 

ONE OR MORE ADDITIONAL DRAWINGS BETWEEN TWO EXISTING 

DRAWING NUMBERS IN THE SAME CATEGORY. 

massDOT DATE OF ISSUE 

KEY TO NUMBERING AUGUST 2010 
Highway Division 

CONSTRUCTION SYSTEM DRAWING NUMBER 

KEY 1 STANDARDS 



DESCRIPTION DRAWING 
NUMBER 

SECTION 1 
HIGHWAY DESIGN AND PAVEMENT DETAILS 

LIMIT OF MUCK EXCAVATION E 101.1.0 
ROCK CUT SELECTION E 102.1.0 
METHOD OF ROUNDING SLOPES- CUT AND FILL SLOPES E 103.1.0 
METHOD OF STEPPING SURFACE AND BASE COURSE LAYERS E 104.1.0 
TRANSVERSE JOINTS AT EXPANSION JOINTS E 104.1.1 
LOCATION OF SAW CUT FOR TRANSVERSE JOINTS 

AT BRIDGE ABUTMENT E 104.1.2 
SCORED CEMENT CONCRETE PAVEMENT AT RAMPS E 105.2.0 
SHOULDER SECTION OF SCORED CEMENT CONCRETE PAVEMENT. E 105.2.1 
HOT MIX ASPHALT BERM TYPE A E 106.1.0 
HOT MIX ASPHALT CURBS E 106.2.0 
METHOD OF E 106.3.0 SETTING VERTICAL CURB 

METHOD OF SETTING EDGING E 106.5.0 
WHEELCHAIR RAMPS HAN 12'-4" SIDEWALK E 107.2.0 
WHEELCHAIR RAMP ON NARROW SIDEWALK WITH 

DETECTABLE WARNING PANEI E 107.2.1 
WHEELCHAIR THAN 12'-4" SIDEWALK. E 107.3.0 
WHEELCHAIR RAMP CONTINUOUS DIRECTION 

OF PEDESTRIAN TRAFFIC E 107.6.0 
E 107.6.3 WHEELCHAIR RAMP WITI CURB REVEAI 

"T" INTERSE AIR RAMP E 107.6.4 
E 107.6.5 DETECTABI FOR WHEELCHAIR RAMPS. 

WHEEL CHAIR ANDSCAPING STRIP E 107.6.9 

DRIVEWAYS WITHOUT CURB RETURNS 6' E 107.7.0 
SIDEWALK DRIVEWAYS WITH CURB 

RETURN: E 107.8.0 
RESIDEN E 107.8.1 

ENGTH FOR WHEELCHAIR RAMPS E 107.9.0 CURB 

massDOT DATE OF ISSUE 

AUGUST 2010 
TABLE OF CONTENTS Highway Division 

CONSTRUCTION DRAWING NUMBER 

STANDARDS TOC 1 

SLOPED 

LESS

RAMPS GREATER 

FOR ONE 

3

"
CTIOPN  WHEEL 

WARNING PANEL

RAMP WITH
SIDE WALK THROUGH

THROUGH
2' CURB CORNERS 

TIAL DRIVE WAY 

TRANSITION 



DESCRIPTION DRAWING 
NUMBER 

SECTION 2 
DRAINAGE 

CONCRETE BLOCK CATCH BASIN E 201.3.0 
PRECAST CONCRETE CATCH BASIN E 201.4.0 
PRECAST CONCRETE CATCH BASIN TUB E 201.5.0 
CATCH BASIN FRAME E 201.6.0 
HOOK LOCK CASCADE GRATE- FLOW FROM LEFT E 201.7.0 
HOOK LOCK CASCADE GRATE- FLOW FROM RIGHT E 201.7.1 
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM LEFT- 

ASSEMBLY DETAILS E 201.9.0 
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM RIGHT- 

ASSEMBLY DETAILS. E 201.9.1 
HOOK LOCK BAR GRATE E 201.10.0 
FRAME AND HOOK LOCK BAR GRATE- FRAME ASSEMBLY DETAILS. E 201.10.1 
DROP INLET GRATE E 201.11.0 
CATCH BASIN HOOD E 201.12.0 
CONCRETE BLOCK MANHOLE - MANHOLES 9' OR LESS IN DEPTH E 202.2.0 
CONCRETE BLOCK MANH MANHO VER 9' IN DEPTH E 202.3.0 
PRECAST CONCRETE LESS IN DEPTH E 202.4.0 
SPECIAL MANHOLES FOR TO 84" DIAMETER R,C. PIPE E 202.5.0 
MANHOLE FRAME AND COVER - A FRAME E 202.6.0 

E 202.7.0 MANHOLE FRAME AND COVER - B FRAME 

MANHOLE COVER DETAILS E 202.8.0 
CONCRETE COLLARS E 202.9.0 
DROP INLETS TYPE A- PRECAST CONCRETE TYPE B 

CONCRETE BLOCK E 203.1.0 
DROP INLETS TYPE AF- PRESCAST CONCRETE TYPE BF- 

CONCRETE BLOCK E 203.2.0 
DROP INLET TYPE E 203.3.0 C 

DROP INLET TYPE CF E 203.4.0 
DROP INLET TYPE D E 203.5.0 
DROP INLET TYPE DF E 203.6.0 
FLUSH DROP INLET THROAT E 203.7.0 
GUTTER INLET E 204.2.0 
DRY STONE MASONRY LEACHING BASIN E 205.1.0 
CONCRETE BLOCK LEACHING BASIN E 205.2.0 
CORRUGATED STEEL METAL PIPE - TABLE OF 

MINIMUM WALL THICKNESS E 206.1.0 

massDOT DATE OF ISSUE 

AUGUST 2010 
Highway Division TABLE OF CONTENTS CONSTRUCTION DRAWING NUMBER 

STANDARDS TOC 2 

MANHOLES 9'

36"



DESCRIPTION DRAWING 
NUMBER 

SECTION 2 
DRAINAGE CONT. 

CORRUGATED STEEL METAL PIPE ARCH - TABLE OF 
MINIMUM WALL THICKNESS E 206.2.0 

CORRUGATED METAL PIPE UNDER FILL SLOPE E 206.3.0 
CONCRETE AND FIELD STONE MASONRY PIPE ENDS 

FOR 8" TO 30" PIPE E 206.4.0 
QUANTITY TABLES FOR CONCRETE AND FIELD 

STONE MASONRY PIPE ENDS E 206.4.1 
CONCRETE AND FIEL DSTONE MASONRY PIPE ENDS FOR 

COMBINATION PIPES UP 30" E 206.5.0 
CONCRETE AND FIELDSTONE MASONRY PIPE ENDS FOR 

30" TO 84" PIPE CULVERTS E 206.6.0 
STONE PIPE ENDS FOR PIPES 24" AND LESS IN DIA. E 206.7.0 
REINFORCED CONCRETE PIPE FLARED ENDS E 206.8.0 
STANDARD METAL END E 206.9.0 
CONCRETE SPLASH PADS E 208.1.0 
SUBDRAIN E 209.1.0 
DITCH CHECK DAMS FOR EROSION CONTROL E 210.2.0 
HAY BALES AND SILT FENCES FOR EROSION CONTROL E 210.3.0 
HALF CIRCLE CCM PIPE WATERWAYS E 211.1.0 
PAVED WATERWAYS AND APRON E 211.2.0 
PAVED WATERWAYS E 211.3.0 

SECTION 3 
CEMENT CONCRETE & MASONRY STRUCTURES 

CEMENTED STONE MASONRY WAL E 302.2.0 
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED 

CONCRETE SLAB E 303.1.0 
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED 

CONCRETE SLAB DETAILS E 303.1.1 
CEMENT CONCRETE STEPS 1/2 E 304.1.0 
CEMENT CONCRETE STEPS 2/2 E 304.2.0 
TYPICAL CANTILEVER RETAINING WALL SECTION E 305.1.0 
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS, 

SLOPING BACKFILL E 305.2.0 
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS, 

LEVEL BACKFILL. SURCHARGE E 305.3.0 

massDOT DATE OF ISSUE 

AUGUST 2010 
TABLE OF CONTENTS Highway Division 

CONSTRUCTION DRAWING NUMBER 

STANDARDS TOC 3 



ANCHORANGE DETAILS

GUARD 

DETAIL FOR POSTS 1.2 AND 3

FOR HIGHWAY GUARD 
HIGHWAY GUARD RAIL

TO HIGH WAY GUARD TRANSITION 

O HIGH WAY GUARD TRANSITION

DESCRIPTION DRAWING 
NUMBER 

SECTION 3 
CEMENT CONCRETE & MASONRY STRUCTURES CONT. 

CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS, 
SLOPING BACKFILI E 305.4.0 

CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS. 

LEVEL BACKFILL. SURCHARGE E 305.5.0 
CANTILEVER RETAINING WALLS ROCK FOUNDATION, 

SLOPING BACKFILI E 305.6.0 
CANTILEVER RETAINING WALLS ROCK FOUNDATION. 

LEVEL BACKFILL. SURCHARGE E 305.7.0 

SECTION 4 
HIGHWAY GUARD RAIL & FENCES 

STEEL W BEAM HIGHWAY GUARD E 401.1.0 
STEEL W BEAM HIGHWAY GUARD SECTIONS E 401.1.1 
STEEL W BEAM HIGHWAY GUARD FOR SIGN PROTECTION E 401.2.0 
STEEL W BEAM HIGHWAY GUARD BURIED IN BACK-SLOPE 

PLAN VIEW E 401.2.1A 
STEEL W BEAM HIGHWAY GUARD BURIED IN 

BACK-SLOPE POST LOCATION E 401.2.1B 
STEEL W BEAM HIGHWAY GUARD BURIED 

IN BACK-SLOPE POST LOCATION E 401.2.1C 
STEEL W BEAM HIGHWAY GUARD BURIED 

IN BACK-SLOPE E 401.2.1D 
STEEL W BEAM HIGHWAY BURIED IN BACK-SLOPE 

END ANCHORAGE E 401.2.1E 
TABLE OF OFFSETS LARED ENDS E 401.3.0 
STEEL THRIE BEAM DETAILS E 401.5.0 
BRIDGE RAIL E 401.5.1 
BRIDGE RAIL ANSITION SECTIONS E 401.5.2 

E 401.5.3 STEEL THRIE BEAM HIGHWA ERMINAL CONNECTOR 

E 401.5.4 BRIDGE RAIL TO HIGHWAY GUARD COLLAPSING TUBE 
BRIDGE RAIL TO HIGHWAY GUARD AT SIDEWALK E 401.5.5 
BRIDGE RAIL TO HIGHWAY GUARD AT SIDEWALK SECTIONS E 401.5.6 
STEEL THRIE BEAM HIGHWAY GUARD DETAILS E 401.6.0 

E 401.6.1 STEEL HIGHWAY GUARD TRANSITION BEAM 
E 401.7.0 STEEL W BEAM HIGHWAY GUARD RAIL DETAILS 

STEEL W BEAM HIGHWAY GUARD POSTS AND 
TERMINAL SECTION DETAILS E 401.8.0 

massDOT DATE OF ISSUE 

AUGUST 2010 
Highway Division TABLE OF CONTENTS CONSTRUCTION DRAWING NUMBER 

STANDARDS TOC 4 



DESCRIPTION DRAWING 
NUMBER 

SECTION 4 
HIGHWAY GUARD RAIL & FENCES CONT. 

STEEL BEAM HIGHWAY GUARD WITH WOOD POST E 401.10.0 
SPECIAL BASE ANCHOR FOR HIGHWAY GUARD 

INSTALLATION ON CONCRETE E 401.11.0 
MODIFIED HIGHWAY GUARD POST INSTALLATION WHERE 

STANDARD EMBEDMENT IS NOT FEASIBLE E 401.12.0 
STEEL THRIE BEAM HIGHWAY GUARD MEDIAN - BARRIER. E 401.16.0 
OFFSET BLOCKS FOR STEEL W BEAM HIGHWAY GUARD E 401.20.0 

E 401.21.0 OFFSET BLOCKS FOR STEEL THRIE BEAM HIGHWAY GUARD 
STEEL W BEAM HIGHWAY GUARD TERMINAL CONNECTORS ON EXIST. 

BRIDGE W-RAIL LEADING END AT & END POSTS E 402.2.0 
INSTALLATION OF STEEL W BEAM HIGHWAY GUARD (TRAILING END) 

AT EXISTING BRIDGE ABUTMENTS AND END POSTS (W-RAIL) E 402.3.0 
MASONRY BRA L W BEAM HIGHWAY GUARD ON 

ABUTMENTS AND END POSTS (TRAILING END) E 402.4.0 
MASONRY BRACKET FOR ST EEL W BEAM HIGHWAY GUARD ON 

ABUTMENTS AND END POSTS (TRAILING END) E 402.5.0 
STEEL THRIE BEAM HIGHWAY GUARD TERMINAL CONNECTORS ON 

AN EXIST. BRIDGE LEADING END AT ABUTMENTS & END POST E 402.7.0 
STEEL THRIE BEAM HIGHWAY GUARD (TRAILING END) AT EXISTING 

BRIDGE ABUTMENTS AND END POSTS E 402.8.0 
MASONRY BRACKET FOR STEEL THRIE BEAM HIGHWAY GUARD ON 

ABUTMENTS AND END POSTS (TRAILING END) E 402.9.0 
GUARDRAIL RETROFIT ON BRIDGES (PLAN VIEW) E 402.9.1 
GUARDRAIL RETROFIT ON BRIDGES (DETAILS) E 402.9.2 
GUARDRAIL RETROFIT ON BRIDGES (NOTES) E 402.9.3 
F SHAPE CONCRETE BARRIER E 402.10.0 
E SHAPE CONCRETE BARRIER SYMMETRICAL SECTION 

REINFORCING DETAILS E 402.11.0 
F SHAPE CONCRETE BARRIER ASYMMETRICAL SECTION 

REINFORCING DETAILS E 402.12.0 
F SHAPE CONCRETE BARRIER DOWEL DETAILS E 402.13.0 
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR E 402.20.0 
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR 

REINFORCING DETAILS E 402.21.0 
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR 

DOWEL DETAILS E 402.22.0 

massDOT DATE OF ISSUE 

AUGUST 2010 
Highway Division TABLE OF CONTENTS CONSTRUCTION DRAWING NUMBER 

STANDARDS TOC 5 

ABUTMENTS

BRACKET FOR STEEL



DESCRIPTION DRAWING 
NUMBER 

SECTION 4 
HIGHWAY GUARD RAIL & FENCES CONT 

PRECAST PORTABLE CONCRETE BARRIER 1/3 E 403.1.0 
PRECAST PORTABLE CONCRETE BARRIER 2/3 E 403.2.0 
PRECAST PORTABLE CONCRETE BARRIER 3/3 E 403.3.0 
CHAIN LINK FENCE (SPRING TENSION WIRE) E 404.1.0 
CHAIN LINK FENCE (SPRING TENSION WIRE) E 404.2.0 
CHAIN LINK FENCE (PIPE TOP RAIL) E 404.4.0 
CHAIN LINK FENCE DETAILS OF CABLE ATTACHMENTS 

& POST BASES E 404.5.0 
CHAIN LINK FENCE - SWING GATE E 404.6.0 
CHAIN LINK FENCE CANTILEVER GATE E 404.7.0 
CHAIN LINK FENCE MOUNTED ON GUARD RAIL E 404.8.0 
CHAIN LINK FENCE POST DETAILS E 404.10.0 

SECTION 5 
MISCELLANEOUS 

WETLANDS PROTECTION ACT SIGN. E 501.1.0 
TREE WELLS E 502.1.0 
SETTING RURAL MAILBOXES E 504.1.0 
DEMOUNTABLE REFLECTORIZED STATION MARKER AND 

PROJECT MARKER E 505.1.0 
BOUND LETTERED GRANITE E 506.2.0 

massDOT DATE OF ISSUE 

AUGUST 2010 
TABLE OF CONTENTS Highway Division 

CONSTRUCTION DRAWING NUMBER 

TOC 6 STANDARDS 



SECTION 1 HIGHWAY DESIGN AND PAVEMENT DETAILS 

"B" 

1. "B" - INTERSECTION OF EXISTING GROUND AND SLOPE OF EMBANKMENT 2. THE ABOVE METHOD MAY ALSO BE USED TO DETERMINE THE LIMIT FOR EXCAVATION OF OTHER UNSUITABLE MATERIALS LIMIT AND PAYLINE FOR MUCK EXCAVATION WHEN REFERENCE SLOPE LIMIT AND PAYLINE FOR MUCK EXCAVATION WHEN REFERENCE SLOPE INTERSECTS VERTICAL LIMIT OF MUCK EXCAVATION OUTSIDE OF "B" INTERSECTS VERTICAL LIMIT OF MUCK EXCAVATION INSIDE OF "B" 

1V : 1.5H REFERENCE SLOPE DRAWN FROM I.T. CE SLOPE OF "B" SLOPE OF EMBANKMENT 

3. I.T. - INTERSECTION OF TANGENT VERTICAL LIMIT OF MUCK EXCAVATION 
X 
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*

OLD GROUND 
LLOWABLE FIELD DESIGN SLOPE SHOWN 1V : 2H EARTH SLOPE 

M 

ONLY ROCK ACTUALLY REMOVED IS PAYABLE. NO PAYMENT WILL BE MADE BEYOND THE ROCK PAYMENT LINE 

~ 

ROCK PAYMENT LIMIT LINE 

TOP OF ROCK SHOWN ON CONST. PLANS 
4V : 1H SLOPE 

ROCK EXCAVATION & PAYMENT LINE DITCH 4 LEVEL 

TOP OF ROCK IN FIELD 

W-VARIES 12' - 17' FOR ROCK CUTS BETWEEN 20' - 25'; DETERMINE PROPORTIONATELY (2' SHELF ON TOP OF THE ROCK), WHEN THE HEIGHT OF THE ROCK CUT IN THE FIELD IS LESS THAN ** THE EXTENSION OF THE DESIGN SLOPE IN THE FIELD IS PERMISSIBLE WITHIN THE LIMITS SHOWN 
APPROXIMATE LOCATION OF SUBDRAINS SLOPE TREATMENT 

\}$ 

1V: 6H SLOPE VARIES 

CRUSHED STONE FOR SUBBASE (STANDARD SPECIFICATION M2.01.7) W=12' FOR ROCK CUTS OF 20' OR LESS 
3 

W=17' FOR ROCK CUTS 25' OR MORE THAT SHOWN ON THE CONSTRUCTION PLANS SHOULDER OL %

SPECIAL BORROW SURFACE BINDER GRAVEL BASE 

EDGE OF TRAVELED WAY DESIGN 20 
NOTES: 

VARIES 
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ROADWAY CIRCULAR CURVE 

ROUNDING TABLE FOR 1V : 2H SLOPE 
c 

B 2 = 2 

2 
ROADWAY A   3 F 

CIRCULAR CURVE MEDIAN SLOPE 24' 1V : 6H SLOPE SIDE SLOPE 21' >3 TO 20 FEET ^ > 20 D 

THE DIMENSIONS SHOWN FOR ROUNDING CUT AND FILL SLOPES ARE APPROXIMATE; THEY ARE TO BE USED AS GUIDES. METHOD OF ROUNDING CUT SLOPES METHOD OF ROUNDING FILL SLOPES 
3 

~ 

DITCH 3 

D 

FILL SLOPE 

USE SLOPE LENGTHS FOR LIMITED ACCESS OR HIGH SPEED ROADWAYS. CIRCULAR CURVE 
1V : 2H SLOPE 1V : 3H SLOPE 

b 

M 
Z 

{M}{2} 
B CURVE 

IF 

CIRCULAR 

1V : 3H SLOPE ROUNDING 2. WHEN "D1" IS LESS THAN 2' ROUND 100% 
6 

1.WHEN "D1" IS 2' OR MORE ROUND 
ROUNDING CHORD 

AS SHOWN IN TABLE ABOVE. EXISTING GROUND FULL LENGTH OF SLOPE. There is no text present in the image; therefore, no text can be extracted. NOTE: 

EXISTING GROUND EXISTING GROUND 
massDOT DATE OF ISSUE 

METHOD OF ROUNDING SLOPES AUGUST 2010 
Highway Division 
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6" SHOULDER 

MAX. 

HMA SURFACE 

COURSE 

HMA BASE COURSE 

3 - LAYERED SURFACE AND 2 - LAYERED BASE COURSE 

6" SHOULDER 

MAX. HMA SURFACE 
COURSE 

HMA BASE COURSE 

2 - LAYERED SURFACE AND 2 - LAYERED BASE COURSE 

SHOULDER 6" 
MAX. 

HMA SURFACE 

COURSE 

HMA BASE COURSE 

2 - LAYERED SURFACE AND 1 - LAYER BASE COURSE 

NOTES: 
1. ONLY APPLICABLE STEPPING METHODS OF THIS DRAWING 
ARE TO BE SHOWN IN THE TYPICAL SECTION OF THE 
CONSTRUCTION PLANS, THIS SHALL BE SHOWN AS A 
SEPARATE DETAIL AND NOT INCLUDED ON EACH SECTION. 

2. STEPPING SHALL NOT BE SHOWN ON THE CROSS SECTION 
TEMPLATES. 

3. ADDITIONAL MATERIAL REQUIRED FOR STEPPING SHALL BE 
INCLUDED IN ESTIMATED QUANTITIES. 

massDOT DATE OF ISSUE 

METHOD OF STEPPING SURFACE AUGUST 2010 
Highway Division 

CONSTRUCTION AND BASE COURSE LAYERS DRAWING NUMBER 
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1/16" TO 1/8" 1/2" 

3/4" 
SEALANT *OVER BRIDGE JOINTS MAX. 
SAWCUT DEPTH 1-1/2" 

THICKNESS AS PER PROJECT DESIGN NEW HOT MIX ASPHALT OVERLAY 
*2 1/2" BONDBREAKER TAPE 

SEE NOTE 1 

1/8" 

HOT MIX ASPHALT TRUING AND LEVELING COURSE 
(THICKNESS VARIES BY PROJECT NOT INCLUDED IN 
THICKNESS SPECIFICATION OVERLAY) 

  D  
  

  
  

EXISTING 
TRANSVERSE 

JOINT 4 

  

EXISTING 
PORTLAND 
CEMENT 

CONCRETE 
z PAVEMENT 

  

4 

  

4 

4 

NOTES: 

1. WHEN THE TOTAL THICKNESS OF HOT MIX ASPHALT OVER THE EXISTING JOINT EXCEEDS 

4-3/8", A 1/8" SAWCUT SHALL BE INCLUDED IN THE JOINT AS SHOWN TO A MINIMUM 

DEPTH OF 2-1/2". 
2. PRIOR TO PLACING THE OVERLAY, ALL JOINTS SHALL BE LOCATED AND REFERENCED 

massDOT DATE OF ISSUE 

TRANSVERSE JOINTS AUGUST 2010 
Massachusetts Department Highway Division 

CONSTRUCTION AT EXPANSION JOINTS DRAWING NUMBER 
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CONCRETE DECK SLAB 

ONLY REQUIRED WITH A CONTINUOUS BITUMINOUS CONCRETE SURFACE FROM ROADWAY TO BRIDGE. 

EXPANSION BEARING 

BEFORE SAW-CUTTING THE TRANSVERSE JOINT THE CONTRACTOR SHALL LOCATE THE END OF THE 

V 

BRIDGE DECK. SAW-CUTTING MUST TAKE INTO ACCOUNT THE SKEW ANGLE OF THE BRIDGE. 

2 

ABUTMENT   

4. 

2. ONLY EXPANSION JOINTS SHALL BE SAW-CUT AND SEALED. 

· 
  4 

  A 

SAW CUT SEE E 104.1.1 
HMA WEARING COURSES HMA BINDER COURSES APPROACH SLAB HMA BASE COURSES A 

GRAVEL A 

NOTES: A 

X 3 

massDOT DATE OF ISSUE 
LOCATION OF SAW CUT FOR AUGUST 2010 

Massachusetts Department Highway Division 
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SEE SPECIFICATIONS 
BOND BREAKER 

TRAFFIC 1/2" 

CONTRACTION JOINT DETAIL END OF CORRUGATED RIDGES TO BE BEVELED. 
-1/8" 

CONSTRUCTION METHODS SEE STANDARD SPECIFICATIONS AND SPECIAL PROVISIONS. THE DEPTH OF THE GRAVEL IS TO BE SUCH CONTRACTION JOINTS ARE TO BE SPACED TROUGH FLUSH WITH OR ABOVE ADJACENT LOCATED IN THE DEPRESSIONS OF THE 
2' MIN. 3/8" 

BOTTOM OF THE GRAVEL LINE OF THE FOR DESCRIPTON OF MATERIAL AND THAT ITS BOTTOM LINE MEETS THE THE JOINTS ARE TO BE SAWED AND 5. SCORED CEMENT CONCRETE TO BE: 
A 

CORRUGATIONS, SEE DETAIL OF 
1 3/4" 

AT A MAXIMUM OF 20' APART. PAVEMENT FOR DRAINAGE. CONTIGUOUS PAVEMENT. 5000 psi-3/4"-705 Ib/Cu.Yd. 20 MAX. 

CORRUGATIONS. 
CONTRACTION JOINT NOTES: O ~ A3 

CONTRACTION JOINTS - SPACE 20' 0.C. MAX. 
PAVEMENT 200' MAX. 

\a}$ 
6" 

SEE NOTES V 

BIT. CONC. COURSE CONTRACTION JOINTS 20' O.C. MAX. BEVEL TO MEET PAVEMENT- CONTRACTION JOINT BEVEL TO MEET PAVEMENT PAVEMENT BASE COURSE TOP OF (SEE DETAIL) DETAIL "A" 
$\fra2}$ 

V 

SECTION A-A MAX. 2 "9 * 

GRAVEL 
A 

PAVEMENT 
SEE DETAIL "A" 2 1/4" 2 1/4" 

CONTRACTION JOINT DETAIL OF CORRUGATIONS EDGE OF PAVEMENT (SEE DETAILS) 
0 

HMA SURFACE COURSE SHOULDER HMA BASE COURSE * GRAVEL EDGE OF- SHOULDER STRIPE / PAVEMENT TOP OF PAVEMENT 1" 

8" 
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THIS DIMENSION VARIES WITH THE THICKNESS OF THE TOP COURSE AND SLOPE OF BINDER 

(1.) 
VARIES 

FOR MODIFIED BERM THE SLOPE REMAINS CONSTANT AT 1 (V) TO 12 (H) 
TYPE "A" BERM SUBBASE 

2. SEE E 401.1.1 FOR TYPICAL SECTION AT GUARDRAIL LOCATIONS 

AU 

12 MAX SLOPE 
SLOPE OF SHOULDER 

3. SEE TYPICAL SECTIONS FOR PROJECT SHOULDER 
TOP COURSE 1 1/4" TO 1 1/2" 

BINDER BASE NOTE: 
massDOT Massachusetts Department of Transportation DATE OF ISSUE 

HOT MIX ASPHALT BERM AUGUST 2010 
Massachusetts Department Highway Division 
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9'-6" STANDARD DEPTH 

SEE NOTE #4 PIPE OUTLET SEE NOTE #5 B CEMENT MORTAR 2 
1-6" TO 2'-0"

WEEPHOLE WEEPHOLE 

BASIN WITH 4 FLANGE INLET TOP FACE OF BASIN 2 4'-0" MAX. 

{ 1 } { n ^ { 2 } } SECTION B-B WEEPHOLE SEE NOTE 1 24" MIN. 4'-0" DIAM. MIN. 2'-0" SEE NOTE 5 
O 

TAPER IN 3 OR COURSES 2"8" MIN. 6" MIN. 
C 

B 6" MIN. 

KEYWAYS TO BE FILLED WITH CEMENT MORTAR IF CONCRETE IS HAND MIXED SEE LATEST SPECIFICATIONS.) 4" SECTIONAL PLATES 
FACE OF PIPE FLUSH OR NOT TO PROJECT MORE THAN 4 IN. FROM FACE OF WALL ALONG CENTERLINE OF PIPE. MORTAR NOT REQUIRED IN VERTICAL JOINTS PLAN OF BASE 

1. WEEPHOLES SHALL BE 4" PIPE OPENING OR EQUIVALENT WITH 1/4 IN. MESH, 23 GAGE GALVANIZED WIRE SCREEN COVERING. 2 CUBIC FEET OF CRUSHED STONE SHALL BE 2. BRICKS MAY BE USED BETWEEN TOP COURSE AND C.B. FRAME FOR GRADE ADJUSTMENT. FRAME SHALL BE SET 
5'-4" MIN. 

3. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION 4DETAILS SHOWN ON DRAWINGS E 201.6.0 - E 201.11.0 BLOCKS TO BE SET IN FULL BED OF CEMENT MORTAR SOLID SECTION, OR FILL HOLE WITH BRICKS AND MORTAR, OR FILL WITH METHODS, SEE STANDARD SPECIFICATIONS. CONCRETE SECTIONAL PLATES. SEE ABOVE. MINIMUM DEPTH OF SUMP TO BE 2 PLACED AROUND EACH WEEPHOLE. SECTION C-C OR 4000 PSI - 3/4" -610 LB 4000 PSI - 1 1/2" - 565LB CEMENT COMCRETE OR PRECAST IN FULL BED OF MORTAR. STANDARD DEPTH 3" OR 4000 PSI - 3/4" - 610 LB 4000 PSI - 1 1/2" - 565LB O 
D 

NOTES: 
9'-6" STANDARD DEPTH 

SEE NOTE #4 PIPE OUTLET SEE NOTE #5 A CEMENT MORTAR 2

WEEPHOLE WEEPHOLE 
TOP FACE OF BASIN BASIN WITH CURB INLET SECTION A-A CURB INLET 

4'-0" MAX. FZ 

WEEPHOLE SEE NOTE 1 SEE NOTE 5 24" MIN. 4'-0" DIAM. MIN. 2'-0' 

C 

7 

AT 
8" MIN. - 6" MIN. C 

TAPER IN 3 OR 6" MIN. A

4 COURSES 4" MIN. 

massDOT Massachusetts Department of Transportation DATE OF ISSUE 

CONCRETE BLOCK AUGUST 2010 
Highway Division 

CONSTRUCTION CATCH BASIN DRAWING NUMBER 

STANDARDS E 201.3.0 



FOR GRATE SEE DRAWING E 201.7.0 - E 201.11.0 

FOR FRAME SEE DRAWING E 201.6.0 

24" MIN. 

TAPERED SECTION 
BRICKS MAY BE USED FOR 

SQUARE OPENING ** 
GRADE ADJUSTMENTS 

18" - 24" 8" MIN. FRAME TO BE SET IN 

SEE DRAWING E 202.4.0 FOR . 5" MIN 
JOINT DETAILS 

6'-6" (STANDARD DEPTH) 
4' · 1" DIAMETER 

. 2 

W/ 7'-6" (DEEP SUMP) 
MORTAR ALL JOINTS 

HEIGHT OF RISER SECTIONS 
PROVIDE "V" 

* OPENINGS 
WEEPHOLE 

VARY FROM 1' TO 4' (OPENING TO BE PRECAST 
IN RISER SECTION) OUTSIDE OF PIPE 

SEE NOTE #2 +2" CLEARANCE 

1" CLEAR 

* 3'-0" MAX. (STANDARD) 4'-0" MAX. (DEEP SUMP) 
*** 

MIN. 0.12 SQ. IN STEEL 
PER VERTICAL FOOT, 
PLACED ACCORDING TO 
AASHTO DESIGNATION M199 

5 IN MIN. 

SEE DRAWING E 202 4 0 FOR BASE DETAILS 

MINIMUM DEPTH OE SUMP TO BE 2 FT 
** WHEN A CURB INLET IS INSTALLED, THE OPENING IS TO BE 24"·1" X 27"·1" 
*** REINFORCING STEEL BASED ON A WALL THICKNESS OF 5". 

NOTES: 

1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON E 201.3.0 

2. FACE OF PIPE FLUSH OR NOT TO PROJECT MORE THAN 4" FROM FACE OF WALL 

ALONG CENTERLINE OF PIPE. 

3. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE STANDARD SPECIFICATIONS. 

4. ALL CONCRETE TO BE AIR ENTRAINED 

massDOT DATE OF ISSUE 

PRECAST CONCRETE AUGUST 2010 
Highway Division 

CONSTRUCTION CATCH BASIN DRAWING NUMBER 

STANDARDS E 201.4.0 



*

FOR GRATE SEE DRAWINGS E 201,7.0 - E 201,11,0 

FOR FRAME SEE DRAWING E 201.6.0 

24" MIN. BRICKS MAY BE USED FOR 
SQUARE OPENING 

TAPERED SECTION CONCRETE BLOCK 
GRADE ADJUSTMENTS 

H9 FRAME TO BE SET IN 

18" - 24" 
FULL BED OF MORTAR. 

6" MINIMUM 

STANDARD DEPTH 6'-6" CONCRETE BLOCK W/ 4' SUMP) 7'-6" VARIES WEEPHOLE 
OUTLET PIPE PIPE TO BE SET 

SEE NOTE #2 

BE MADE WITH CONCRETE BLOCK 
48" · 1" DIAMETER 

GRADE ADJUSTMENTS ARE TO 4'-0" MAX. (DEEP SUMP) VARIES 3'-0" MAXIMUM * PRECAST TUB 
6" MINIMUM 

5" MINIMUM 

8" DIAMETER HOLE IN CENTER OF BASE 
HOLE TO BE FILLED WITH 
4,000 PSI - 1 1/2" - 565 LB CEMENT/CY 

4000 PSI - 3/4" - 610 LB CEMENT CONCRETE OR 4.000 PSI - 3/4" - 610 LB CEMENT/CY 
CONCRETE AFTER INSTALLATION 

MINIMUM DEPTH OF SUMP TO BE 2' 
** WHEN A CURB INLET IS INSTALLED, THE OPENING IS TO BE 24"·1" X 27"·1" 

NOTES: 

1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON DRAWING E 201.3.0 
2. FACE OF PIPE FLUSH OR NOT TO PROJECT MORE THAN 4" FROM FACE OF WALL 

ALONG CENTERLINE OF PIPE. 
3. FOR DESCRIPTION. MATERIALS AND CONSTRUCTION METHOD, SEE STANDARD SPECIFICATIONS 

4. ALL CONCRETE TO BE AIR ENTRAINED 

massDOT DATE OF ISSUE 

PRECAST CONCRETE AUGUST 2010 
Highway Division 

CONSTRUCTION CATCH BASIN TUB DRAWING NUMBER 

STANDARDS E 201.5.0 



1 1/4" NOTE - FOUR FLANGE 
FRAME SHOWN. MAY 

  ALSO BE SUPPLIED AS 
 1 1/4" THREE FLANGE FRAME 

~ WITH THIS FLANGE 
REMOVED 

 

 
 

FOUNDRY "NAME" 
  GUTTER LINE 

  A 
  A N.T.S. 

19"(MIN) 

7/8" (MIN) 
NOTE: IDENTIFYING 
INFORMATION SHOWN ON 
FRAMES & GRATES TO BE 
CAST WITH FRAME AND 
GRATE 

   

MACHINE TOLERANCES: CLASSIFICATION: 
MACHINED SEATS (4) REQUIRED ASTM A48 CLASS 30B GRAY CAST IRON 

WITH NO BLACK ASPHALT COATING ALLOWED FLAT AND IN PLANE WITHIN .010" 
TOTAL INDICATOR READING 

24 1/4" 
3/4" 3/4" 

2" Z 

1 1/16" 8" 

15/16" 

1/2" 22" 
4 1/2"(MIN) 24"(MIN) 4 1/2"(MIN) 

WEIGHTS: 
3-FLANGE FRAME 240 LBS. MIN 
4-FLANGE FRAME 270 LBS. MIN 

CASTING TOLERANCES: 
AASHTO HS 20 LOAD RATED SHALL CONFORM TO AASHTO 

M306 

massDOT DATE OF ISSUE 

AUGUST 2010 
Highway Division CATCH BASIN FRAME 

CONSTRUCTION DRAWING NUMBER 

STANDARDS E 201.6.0 



23 7/8" 
1 1/4" END VIEW N.T.S. 

GUTTER SIDE 

1 1/4" J 3/16"   2 1/4" 4 1/2" 
LEFT FLOW 

2" 
4 7/16" 1 9/16" 1 1/4" 

FOUNDRY "NAME" 
1 1/4" 

1 1/16" 1 1/4" 
23 7/8" C C 

4 

Tumbler should 
be set at 1 1/4' 
below 
machined grate 

3 7/16" seat for 
LIFT FROM THIS SIDE installation. 

4 1/16" Once grate is 
set in frame, 

11" torque bolt 1/4 
turn past snug. 

FLOW D 

 
SECTION C-C LOCK TUMBLER ASSEMBLY 

LOCK TUMBLER ASSEMBLY (1) REQUIRED~CONSISTS OF: 
.. BOLT 

FLAT WASHER 
RON TUMBLER 

URE NUT 

STAINLESS STEEL GRADE 304 

CLASSIFICATION: 
ASTM A48 CLASS 30B GRAY CAST IRON 2 3/8" 
WITH NO BLACK ASPHALT COATING ALLOWED R2" 

ROUNDED 1/8" R7" 
I 

2 1/16" 
3 5/8" 

4 1/2" 

25.0· 

-CAST BACK 5.0· 
FACE WITH 
MOLD DATE 

CASTING TOLERANCES: AND PART NO. 
SHALL CONFORM TO AASHTO 
M306 

Machine tolerances: 
WEIGHT: 265 LBS, MIN 

AASHTO HS 20 PROOF LOAD Surfaces noted must NOTE: CASCADE GRATE ONLY TO BE 
be machined flat and USED ON FACILITIES WHERE BICYCLE in-plane within .010" 

NOTE: IDENTIFYING INFORMATION Total Indicator Reading TRAVEL IS LEGALLY ALLOWED, 
SHOWN ON FRAMES & GRATES TO BE 
CAST WITH FRAME AND GRATE 

massDOT DATE OF ISSUE 
HOOK LOCK CASCADE GRATE AUGUST 2010 

Massachusetts Department Highway Division FLOW FROM LEFT CONSTRUCTION DRAWING NUMBER 

E 201.7.0 STANDARDS 



END VIEW 
23 7/8" 

4 1/2" 
N.T.S. 1 1/4" 2" 

3/16" 1 1/4"7 GUTTER SIDE 
-1 1/4" RIGHT FLOW 

4 7/16" 
-1 1/4" 1 1/16" 

Tumbler should 

FOUNDRY "NAME" be set at 1 1/4" 

C below C 23.7/8" machined grate 
seat for 
installation. 

Once grate is 
1 9/16" set in frame, 

torque bolt 14 
3 7/16" turn past snug. 

LIFT FROM THIS SIDE 

2 1/4" 
FLOW 

4 1/16" 
Q LOCK TUMBLER ASSEMBLY 

LOCK TUMBLER ASSEMBLY (1) REQUIRED~CONSISTS OF: 
9 7/8" 

FLAT WASHER 
CAST IRON TUMBLER 
ST. STL. CAPTURE NUT 
STAINLESS STEEL GRADE 304 

2 3/8" SECTION C-C 
R2"- ROUNDED 

1/8" 
R7" 

2 1/16" 
  3 5/8"   4 1/2" 

25.0· 

5.0· 

  CLASSIFICATION: 
  ASTM A48 CLASS 30B 
  GRAY CAST IRON 
  WITH NO BLACK ASPHAL T CASTING TOLERANCES: 

COATING ALLOWED SHALL CONFORM TO AASHTO 
M306 

Machine tolerances: NOTE: CASCADE GRATE ONLY TO BE 

USED ON FACILITIES WHERE BICYCLE 
Surfaces noted  must TRAVEL IS LEGALLY ALLOWED. 
be machined flat and 
in-plane within .010" NOTE: IDENTIEYING INFORMATION 
Total Indicator Reading SHOWN ON FRAMES & GRATES TO 

BE CAST WITH FRAME AND GRATE 

massDOT DATE OF ISSUE 
HOOK LOCK CASCADE GRATE AUGUST 2010 

Massachusetts Department Highway Division FLOW FROM RIGHT CONSTRUCTION DRAWING NUMBER 

STANDARDS E 201.7.1 



FRAME MAY BE INSTALLED 

FLOW D WITH THIS FLANGE REMOVED 
FOR CURB INLET, FOUR 

33" MIN. FLANGE IS SHOWN. ~ SEE 
DWG E 201.6.0 FOR MORE 

B INFORMATION. -1 1/4" 
1 1/4" 

GUTTER SIDE 15/16" 
LEFT FLOW 

FOUNDRY "NAME" A 

FOUNDRY "NAME" 
A 

25 3/4" 

33" MIN. 

LIFT FROM 

MM/DD/YY CL XXX N.T.S. 

SECTION B-B 
B 

24 1/4" AASHTO HS 20 PROOF LOAD 
SECTION A-A 23 7/8" 

2" 

1/2"  8" 
15/16" 

22" 
  24" MIN 

LOCK TUMBLER ASSEMBLY 
(1) REQUIRED~CONSISTS OF: 
5/8" x 5" ST. STL. BOLT 
5/8" ST.STL. FLAT WASHER CAST IRON TUMBLER 
ST. STL. CAPTURE NUT 

STAINLESS STEEL GRADE 304 

CLASSIFICATION: 
ASTM A48 CLASS 30B GRAY CAST IRON 
WITH NO BLACK ASPHALT COATING ALLOWED 

Tumbler should be set at 1 1/4" below machined grate sea 
for installation. 

Once grate is set in frame, torque bolt 14 turn past snug 

WEIGHTS: 
3-FLANGE FRAME 240 LBS. MIN 
4-FLANGE FRAME 270 LBS. MIN 
B-1 GRATE 265 LBS. MIN 

CASTING TOLERANCES: 
NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED SHALL CONFORM TO AASHTO 
AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED. M306 

NOTE: IDENTIFYING INFORMATION SHOWN ON FRAMES & GRATES TO 
BE CAST WITH FRAME AND GRATE 

massDOT DATE OF ISSUE 
FRAME AND HOOK LOCK CASCADE AUGUST 2010 

Highway Division GRATE - FLOW FROM LEFT CONSTRUCTION DRAWING NUMBER 

STANDARDS ASSEMBLY DETAILS E 201.9.0 



Q FLOW 
B FRAME MAY BE INSTALLED 

WITH THIS FLANGE REMOVED 
FOR CURB INLET. FOUR 

GUTTER SIDE FLANGE IS SHOWN. ~ SEE 
DWG E 201.6.0 FOR MORE 
INFORMATION. +1 1/4" 

RIGHT 

CLASSIFICATION: 
ASTM A48 CLASS 30B 
GRAY CAST IRON 

FOUNDRY "NAME" 
A A WITH NO BLACK 
A ASPHALT COATING 

ALLOWED 

33" MIN. 
25 3/4" 

MM/DD/YY CL XXX 
AASHTO HS 20 PROOF LOAD 

N.T.S. 15/16" 
B 
33" MIN. 

24 1/4" SECTION B-B 
SECTION A-A 23 7/8" 

2" 

8" 1/2" 
15/16" 

22" 
1 1/16" 24" MIN 

LOCK TUMBLER ASSEMBLY 
LOCK TUMBLER ASSEMBLY (1) REQUIRED~CONSISTS OF: 
5/8" x 5" ST. STL. BOLT 5/8" ST.STL. FLAT WASHER 
CAST IRON TUMBLER 
ST. STL. CAPTURE NUT 

STAINLESS STEEL GRADE 304 

Tumbler should be set at 1 1/4" below machined grate seat 
for installation. 

Once grate is set in frame, torque bolt 14 turn past snug 
WEIGHTS: 
3-FLANGE FRAME 240 LBS. MIN 
4-FLANGE FRAME 270 LBS. MIN 
B-2 GRATE 265 LBS. MIN 

CASTING TOLERANCES: 
NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED SHALL CONFORM TO AASHTO 
AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED. M306 

NOTE: IDENTIFYING INFORMATION SHOWN ON FRAMES & GRATES TO 
BE CAST WITH FRAME AND GRATE 

DATE OF ISSUE massDOT FRAME AND HOOK LOCK CASCADE AUGUST 2010 
Massachusetts Department Highway Division GRATE FLOW FROM RIGHT CONSTRUCTION DRAWING NUMBER 

ASSEMBLY DETAILS E 201.9.1 STANDARDS 



   

 

3 3/8" 

9 3/8" 

 FOUNDRY "NAME" 
3/8' 

 
21" 

    1 5/8" 6" 23 7/8" 
  2" 

 
6 3/8" 

3 3/8" 1/4" 

1/4" 
1 7/16" 

1 1/4"  

23 7/8" 
N.T.S. 

1.2 " 3/16" 1/4" WEIGHT: 205 LBS. (MIN) 
1/4"   NOTE: IDENTIFYING 

2" INFORMATION SHOWN ON 
4 1/2" 1 1/4" FRAMES & GRATES TO BE 

CAST WITH FRAME AND 
GRATE 

9/16" 

LOCK TUMBLER ASSEMBLY 

(1) REQUIRED~CONSISTS OF: 
5/8" x 5" ST. STL. BOLT 

FLAT WASHER 
CAST IRON TUMBLER 
ST. STL. CAPTURE NUT 
STAINLESS STEEL GRADE 304 

 

  AASHTO HS 20 PROOF LOAD  

CLASSIFICATION: 
ASTM A48 CLASS 30B GRAY CAST IRON 
WITH NO BLACK ASPHALT COATING 
ALLOWED 

Machine tolerances: 

CASTING TOLERANCES: Surfaces noted must 
SHALL CONFORM TO AASHTO M306 be machined flat and 

in-plane within ,010" 
Total Indicator Reading 

Tumbler should be set at 1 1/4" below machined grate seat for installation. NOTE: BAR GRATE NOT TO BE USED ON 
FACILITIES WHERE BICYCLE TRAVEL IS 

Once grate is set in frame, torque bolt 1 turn past snug. LEGALLY ALLOWED. 

DATE OF ISSUE massDOT HOOK LOCK BAR GRATE AUGUST 2010 
Highway Division 

CONSTRUCTION DRAWING NUMBER 

STANDARDS E 201.10.0 



NOTE: SEAT SURFACES ON BOTH FRAME AND

 
  NOTE: IDENTIFYING 
  INFORMATION SHOWN ON 

  FRAMES & GRATES TO BE 
CAST WITH FRAME AND 
GRATE 

 FOUNDRY NAME"  

 
 

     | 25 3/4" | 

 33" MIN. 

  

 "NAME" 

 

SEE DWG # FOR MORE INEORMATION 

ON GRATE GEOMETRY. 

24 1/4" 
23 7/8" N.T.S. 

2" 
1 1/16" 8" 

15/16" 
 

22" 
24" MIN 1/2" 
33" MIN 

LOCK TUMBLER ASSEMBLY 
(1) REQUIRED~CONSISTS OF:

CAST IRON TUMBLER 
CAST IRON TUMBLER ST. STL. CAPTURE NUT 
STAINLESS STEEL GRADE 304 

AASHTO 
CASTING TOLERANCES: 

HS 20 SHALL CONFORM TO AAASHTO 
MM/DD/YY CL XXX M306 PROOF 

LOAD 

CLASSIEICATION: 

ASTM A48 CLASS 30B GRAY CAST IRON 
WITH NO BLACK ASPHALT COATING ALLOWED 

GRATE ARE MACHINED AND GRATE MUST NOT 
ROCK IN FRAME WHEN ASSEMBLED. 

Tumbler should be set at 1 1/4" below 
machined grate seat for installation. WEIGHTS: 

3-FLANGE FRAME 240 LBS. MIN 
Once grate is set in frame, torque bolt 4-FLANGE FRAME 270 LBS. MIN 

A-4 GRATE 205 LBS. MIN 1 turn past snug 

DATE OF ISSUE massDOT FRAME AND HOOK LOCK BAR AUGUST 2010 
Highway Division GRATE-FRAME ASSEMBLY DETAILS CONSTRUCTION DRAWING NUMBER 

E 201.10.1 STANDARDS 



FLOW 
A 

GUTTER SIDE 3/8" 
8 8 

23 7/8" 21" 
"A 

1/4" 

1 1/4" 

· 1 1/4" A 
SECTION A-A 

23 7/8" 

21" 

1" 

1/4" 1 7/16" 1/4" 1.2" 

z2 4 1/8" 
2 

  1 15/16" 3/4" 

SECTION B-B 

NOTES: 
1.MATERIAL-CAST IRON; SEE STANDARD SPECIFICATIONS 
2MINIMUM MASS - 210 LBS. 

massDOT DATE OF ISSUE 

DROP INLET GRATE AUGUST 2010 
Massachusetts Department Highway Division 

CONSTRUCTION DRAWING NUMBER 

STANDARDS E 201.11.0 
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1 X H 
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FRAME TO BE SET IN FULL 
BED OF CEMENT MORTAR 

BRICKS MAY BE USED 
BETWEEN FRAME & 
TOP COURSE FOR GRADE 

IN 3 OR 4 COURSES 24"·1" 8". 18" - 24" 6" 

VARIABLE DEPTH 4' DIAMETER MIN. 

6" MIN. BED OF MORTAR 

A PIPE FLOOR OF STRUCTURE TO BE '2 
FACE OF PIPE FLUSH OR VARIES HEADERS LAID FLAT 
NOT TO PROJECT MORE 
THAN 4" FROM FACE OF 30" MAX. 
WALL ALONG CENTERLINE 

OF PIPE. VARIES 

NIW 
2' -BASE TO BE OF 

4000 PSI - 1 1/2" - 565LB 
OR 4000 PSI - 3/4" - 610 LB 
CEMENT COMCRETE OR PRECAST 
CONCRETE SECTIONAL PLATES, SEE BELOW. 

INVERT TO BE INVERTED ARCH WITH BRICKS BRICK CHIPS AND MORTAR OR CEMENT 
LAID ON EDGE AS STRETCHERS CONCRETE 4000 PSI - 1 1/2" - 565 LB (IF CONCRETE IS 

HAND MIXED SEE LATEST STANDARDS SPECIFICATIONS.) 
ALL CONCRETE TO BE AIR ENTRAINED 

3'-4" MIN. 

4" SECTIONAL PLATES 

KEYWAYS TO BE FILLED WITH 
CEMENT MORTAR. 

MORTAR NOT REQUIRED 
IN VERTICAL JOINTS. 

SECTION A-A 
PLAN OF BASE 

SOLID SECTION: OR FILL HOLE WITH BRICKS AND 
MORTAR; OR FILL 4000 PSI - 1 1/2" - 565LB 
OR 4000 PSI - 3/4" - 610 LB CONCRETE 
(IF CONCRETE IS HAND MIXED SEE LATEST STANDARD SPECIFICATIONS.) 

NOTE: 
1. DESIGN SHOWN IS FOR MANHOLE OF 9' OR LESS 
AND PIPE DIAMETER OF 30" OR LESS. 
2. STANDARD MANHOLE DEPTH TO BE 6'-6" OR LESS 
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8" MIN.  

4" MIN. 8" MIN. WALL THICKNESS 9' 30" MAX. 

   
4000 PSI - 1 1/2" - 565LB 
OR 4000 PSI - 3/4" - 610 LB 

 

 
CONCRETE 4000 PSI - 1 1/2" - 565 LB (IF CONCRETE IS 

   
   

3'-4" MIN. 
4" SECTIONAL PLATES 

KEYWAYS TO BE FILLED WITH 
CEMENT MORTAR, 

MORTAR NOT REQUIRED 
IN VERTICAL JOINTS 

SECTION A-A PLAN OF BASE 
SOLID SECTION; OR FILL HOLE WITH BRICKS AND 
MORTAR; OR FILL 4000 PSL - 1 1/2" - 565LB 
OR 4000 PSI - 3/4" - 610 LB CONCRETE 
(IF CONCRETE IS HAND MIXED SEE LATEST STANDARD SPECIFICATIONS.) 

NOTE: 
1MANHOLE DESIGN IS FOR PIPE DIAMETER OF 30" OR LESS 
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1. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE LATEST STANDARD SPECIFICATIONS.

(STANDARD MANHOLE FRAME AND 
COVER SEE DRAWINGS E 202.6.0-E 202.8.0 

24" · 1" BRICKS MAY BE USED FOR 

CONICAL SECTION 
DIAMETER GRADE ADJUSTMENTS 

FRAME TO BE SET IN 

18"-24" 8" MIN. 

SEE JOINT DETAILS 

HEIGHT OF RISER 
- 5" MIN. MORTAR ALL JOINTS 

SECTIONS VARY FROM 1'-4' 6'-6" (STANDARD DEPTH) 
MIN. 0.12 SQ. IN. PER 

48" · 1" DIAMETER VERTICAL FOOT, PLACED 
ACCORDING TO AASHTO 

DESIGNATION MI99 

5" MIN. 1-#3 BAR AROUND OPENINGS 
FOR PIPES 18" DIAMETER 
AND OVER, 1" COVER 

2" CLEAR 
FLOOR OF STRUCTURE TO BE 

30" MAX. HEADERS LAID FLAT 

OUTSIDE OF 
DIAMETER PIPE 

PIPE + 2" BRICK CHIPS AND MORTAR OR 4,000 PSI - 
1 1/2" 565 LB CEMENT/CY 

(IF HAND MIXED SEE LATEST) 

PROVIDE "V" OPENINGS 
INVERTED ARCH WITH PIPE OPENINGS TO BE BRICKS LAID ON EDGE PRECAST IN RISER SECTION 

1" CLEAR 

2' TO 4' - 5" MIN. 
- 5" MIN. 

 

C MIN. #3 BAR 

1 1/2" MIN. 

2'TO 4' 5" MIN. 
1 1/2" MIN. 

 
3 {z} 

e 

1" CLEAR 2'TO 4' 5" MIN. 

 

 
JOINT DETAILS 

BASE DETAILS 

NOTE: 
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1/2" 

26" 

STANDARD COVER 
FOR COVER DETAILS SEE DRAWING E 202,8.0 

1" 1 1/8" 

A A 

-24" 
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-28 1/4" 

-25 1/4" 
-MACHINED 

8 1/8" 1 1/8" 
F -7/8" 

5" 5" 

TYPE - A FRAME 

NOTES: 
1. MINIMUM MASS - 265 LBS. 
2. MATERIAL - CAST IRON 
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SEE DETAIL Y 
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24" ± 1" OPENING 

MINIMUM 8" 
MASONARY WALL STANDARD COVER 

DETAIL Y FOR COVER DETAIL, SEE DRAWING E 202.8.0 
NOTES: 

1.MINIMUM FRAME MASS 265 LBS. 
2. MATERIAL - CAST IRON 
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MINIMUM 8" 
MASONARY WALL STANDARD COVER 

DETAIL Y FOR COVER DETAIL, SEE DRAWING E 202.8.0 
NOTES: 

1.MINIMUM FRAME MASS 265 LBS. 
2. MATERIAL - CAST IRON 
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MANHOLE COVER FOR TYPE A & B FRAMES 4 
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2 3/4" 3 

1 1/2" 

DETAIL OF FIN NOTES: 
MATERIAL - CAST IRON: SEE STANDARD SPECIFICATIONS. 

2. MINIMUM COVER MASS - 200 LBS 
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TRENCH DIAMETER LENGTHS EXCAV. IN.) MASONRY DESIGN STEEL 
  1'-0" (CY) (LBS)   NO. DEPTH A B C D E (CF) 

1 12 12 3'-9" 2'-2" 3'-9" 1.89 37 40.85  
  2 12 15 4'-3" 2'-4" 4'-5" 2.27 42 45.50 

  3 12 18 4'-9" 2'-6" 5'-0" 2.66 48 49.88 
4 12 21 5'-4" 2'-8" 5'-8" 3.12 54 54.85 

  5 12 24 5'-9" 2'-10" 6'-3" 3.54 59 58.91 
  6 12 30 6'-9" 3'-0" 7'-6" 4.48 71 67.38 

  7 15 15 4'-5" 2'-6" 4'-5" 2.32 41   46.66 
8 15 18 4'-11" 2'-8" 5'-0" 2.72 48 51.03 
9 15 21 5'-5" 2'-10" 5'-8" 3.16 54 55.72 
10 15 24 5'-11" 3'-0" 6'-3" 3.60 60 60.10 
11 15 30 6'-11" 3'-2" 7'-6" 4.54 72 68.53 
12 18 18 5'-0" 2'-8" 5'-0" 2.72 48 51.35 

  13 18 21 5'-7" 2'-10" 5'-8" 3.17 52 56.28 
  14 18 24 6'-0" 3'-0" 6'-3" 3.58 09 60.38 
  15 18 30 7'-0" 3'-2" 7'-6" 4.53 72 68.85 
  16 21 21 5'-8" 3'-0" 5'-8" 3.20 53 57.19 

  17 21 24 6'-2" 3'-4" 6'-3" 3.69 61 62.13 
18 21 30 7'-2" 3'-6" 7'-6" 4.65 73 70.60 
19 24 24 6'-3" 3'-4" 6'-3" 3.67 61 62.40 
20 24 30 7'-3" 3'-8" 7'-6" 4.69 74 64.47 
21 30 7'-6" 30 4'-0" 7'-6" 4.76 75 73.50 

NOTE: 

1. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE STANDARD SPECIFICATIONS. 
2. ALL CONCRETE DIMENSIONS SHOWN ARE MINIMUM. 

3. PAYMENTS WILL BE BASED ON THE QUANTITIES SHOWN IN ACCOMPANYING TABLE. 
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TABLE 
[ALL DIMENSIONS ARE inches OR feet] 

DIAMETER DIA. Ich W A B D E P R1 R2 SLOPE +1" 

12" 2" 4" 2'-0" 6'-0" 2'-0" 19 15/16" 13" 10 1/8" 9" 1V:3H 

15" 2 1/4" 6" 2'-3" 6'-0" 2'-6" 24 5/16" 16" 12 1/2" 11" | 1V : 3H 

18" 2 1/2" 9" 2'-3" 6'-0" 3'-0" 29" 19" 15 1/2" 12" 1V : 3H 

21" 2 3/4" 9" 2'-11" 6'-0" 3'-6" 31 5/8" 22" 16 1/8" 13" 1V : 3H 

24" 3" 9 1/2" 3'-7 1/2" 6'-0" 4'-0" 33 3/16" 25" 16 13/16" 14" 1V : 3H 

27" 3 1/4" 10 1/2" 4'-0" 6'-0" 4'-6" 36" 28" 18 9/16" 14 1/2" 1V : 3H 

30" 3 1/2" 12" 4'-6" 6'-0" 5'-0" 37" | 31" 18 1/2" 15" 1V :3H 

36" 4" 15" 5'-3" 8'-0" 6'-0" 47 13/16" 37" 24 5/16" 20" 1V : 3H 

42" 4 1/2" 21" 5'-3" 8'-0" 6'-6" 53 7/8" 43" 27 1/2" 22" 1V : 3H 

48" 5" 24" 6'-0" 8'-0" 7'-0" 56 1/2" | 49" 28 1/2" 22" 1V : 3H 

NOTES: 
1. SEE STANDARD SPECIFICATIONS FOR THE TYPE OF PIPE TO BE USED (BELL & SPIGOT OR TONGUE & GROOVE) 
2. SEE STANDARD SPECIFICATIONS FOR THE TYPE OF PIPE AND PLACING OF STEEL REINFORCEMENT. 
3. THE JOINTS ARE TO BE COMPATIBLE WITH THE MAIN RUN OF PIPE. 
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  PIPE DIMENSIONS (IN.)   APPROX. 

DIA.   GA. A B H L w SLOPE (IN) (·1) (MAX.) (· 1") (·1 1/2") (· 2") 
12 16 6 6 6 21 24 1V : 2.5H 
15 16 7 8 6 26 30 1V : 2.5H 

  18 16 8 10 6 31 36 1V : 2.5H  
21 16 9 12 6 36 42 1V : 2.5H 

 
24 16 10 13 6 41 48 1V : 2.5H 
30 14 12 16 8 51 60 1V : 2.5H  

  36 14 14 19 9 60 72 1V : 2.5H 
42 12 16 22 11 39 84 1V : 2.5H 

     
48 12 18 27 12 78 90 1V : 2.25H 

  
 

 

 

       

 

   
 

ALTERNATE CONNECTIONS 

   
       
       

 
  

NOTES: 

1. TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP. 3/8" ± GALVANIZED BOLTS TO BE FURNISHED. 
LENGTH OF TOF PI ATF TO RF W+10" FOR 12" TO 30" DIA PIPE AND W+22" FOR 36" TO 48" DIA 

A SKIRT SECTION FOR 12" TO 24" DIA. PIPE TO BE MADE IN ONE PIECE. SKIRT SECTION FOR 12" TO 30" 
DIA. PIPE MAY BE MADE FROM TWO SHEETS JOINED BY RIVETING OR BOLTING ON CENTER LINE WITH 

3/8" DIA. FASTENERS. 
*  CONNECTOR SECTION, TOE PLATE AND SKIRT TO BE OF SAME THICKNESS METAL; EACH TO BE GALVANIZED 

AND COATED WITH A TAR BASE PAINT. 
4. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE LATEST STANDARD SPECIFICATIONS. 
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1.Geotextile Fabric as Described in Section M9.50 

2.Pipe shall be set at bottom of trench for impervious bottom. 

V3. Subdrain Located Approximately at intersection of Tangents ( See 
DWG. E102.1.0) 

4. Gravel (and special Borrow where reqired) shall intersect 
Crushed Stone For Subdrain 

S
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NOTES: 
1. ON CURVED ALIGNMENT, WATERWAYS SHALL BE BANKED AS DIRECTED. 
2. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE LATEST STANDARD SPECIFICATIONS. 
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CONCRETE MASONRY STONE MASONRY  FOOTING  EXCLUDING COPING  

H W D SECTION  
VOLUME PER SECTION VOLUME PER  

AREA UNIT LENGTH AREA UNIT LENGTH 
(FT) (FT)    (FT)  

(SQ. FT.) (CU.YD./LIN.FT) (SQ. FT.) (CU,YD,/LIN.FT) 

5.0 0.75 1.25 4.06 0.150 9.00 0.333    

5.5 4.38 0.162 10.63 .394  
6.0 4.69 0.48 12.38 0.458 

   
6.5 5.00 0.185 14.16 0.524 

7.0 5.31 0.197 16.05 0.594  

 
7.5 5.63 0.208 18.06 0.669  

8.0 1.0 1.5 7.50 0.278 20.16 0.747  
8.5 7.88 0.292 22.40 0.829  
9.0 8.25 0.306 27.22 1.008 
9.5 8.63 0.319 3.31 3.31  
10.0 1.2 2.0 12.40 0.459 29.80 1.104  
10.5 12.90 0.478 32.50 1.204  11.0 13.40 96t0 328 1.307 
11.5 13.90 0.515 38.21 1.415  

 
12.0 14.40 0.533 41.25 1.528 
12.5 14.90 0.552 44.41 1.645 
13.0 

 
1.5 2.5 20.00 0.741 47.68 1.766  

13.5 20.63 0.764 51.07 1.891 

14.0 21.25 0.787 54.53 2.020 
14.5 21.88 0.810 58.14 2.153  

15.0 22.50 0.833 61.88 2.292 
15.5 23.13 0.856 65.72 2.434 

23.75 0.880  16.0 69.68 2.581    16.5 1.8 3.0 30.15 1.117 73.76 2.732 

 17.0 30.90 1.144 77.90 2.885 
17.5 31.65 1.172 82.21 3.045 
18.0 32.40 1.200 86.63 3.208 
18.5 33.15 1.228 91.38 3.384  
19.0 33.90 1.256 96.25 3.565  
19.5 34.65 1.283 101.25 3.750 
20.0 35.40 1.311 106.38 3.940 
20.5 36.15 1.339 111.63 4.134    
21.0 36.90 1.367 117.00 4.333 

   

21.5 37.65 1.394 122.50 4.537 
22.0 38.40 1.422 128.13 4.745 
22.5 39.15 1.450 133.88 4.958 
23.0 39.90 1.478 139.75 5.176 
23.5 40.65 1.506 145.75 5.398 
24.0 41.40 1.533 151.88 5.625 
24.5 42.15 1.561 158.13 5.856 
25.0 42.90 1.589 164.50 6.093 
25.5 43.65 1.617 171.00 6.333 
26.0 44.40 1.644 177.63 6.579 
26.5 45.15 1.672 184.38 6.829 
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TYPICAL INSTALLATION* 

A B C 

W SECTION THRIE BEAM 

ALL GUARDRAIL 
CONFIGURATION 24" ± 3'-3" ± 6'-6" ± 7'-7" ± SHOWN ON E 401.1.1 
SECTION Z-Z 

NOTE: ALL MEASUREMENTS ARE FROM EDGE OF USABLE SHOULDER 

FOR OVERHEAD SIGN PROTECTION* **

A B C 
W SECTION THRIE BEAM 

1V : 2H SLOPE 24" ± 3'-3" ± 6'-6" ± 7'-7" ± 2:1 SLOPE 

1V : 4H SLOPE 6'-0" ± 7'-9" ± 11'-0" ± 12'-1" ± 4:1 SLOPE 
1V : 6H SLOPE 16'-0" ± 17'-9" ± 21'-0" ± 22'-1" ± 6:1 SLOPE 

* SEE E 401.1.0 

** SEE E 401.2.0 
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NOTES: 1. BASE METAL THICKNESS = 1/8" (10 GAGE) 
2. SEE E 401.4.1 

DATE OF ISSUE 
STEEL THRIE BEAM HIGHWAY AUGUST 2010 

TERMINAL CONNECTOR CONSTRUCTION DRAWING NUMBER 

E 401.5.3 STANDARDS 



N
O

TE
: 

BE
N

T 
PL

AT
E/

PI
PE

 A
SS

EM
BL

Y 
SH

AL
L 

B
E
 H

O
T
 D

IP
 G

A
L
V

A
N

IZ
E
D

 

 

























 























DATE OF ISSUE 
BRIDGE RAIL TO HIGHWAY GUARD AUGUST 2010 

COLLAPSING TUBE 
CONSTRUCTION DRAWING NUMBER 

STANDARDS E 401.5.4 



SC
AL

E:
 3

/4
" 

=
 1

'-0
° 

SC
A

LE
: 3

/4
" 

=
 1

' -
 0

' 

PL
A

N
 A

T 
SI

D
EW

A
LK

 

EL
EV

AT
IO

N 
AT

 S
ID

EW
AL

K

BRIDGE RAIL TO HIGHWAY DATE OF ISSUE 

AUGUST 2010 

GUARD TRANSITION AT CONSTRUCTION DRAWING NUMBER 

STANDARDS SIDEWALK E 401.5.5 



THRIE BEAM POSTS 1-4 THRIE BEAM POST 5 

W TO THRIE BEAM TRANSITION POST 6 W-BEAM POST 7 

BRIDGE RAIL TO HIGHWAY DATE OF ISSUE 

AUGUST 2010 

GUARD TRANSITION AT CONSTRUCTION DRAWING NUMBER 

STANDARDS SIDEWALK - SECTIONS E 401.5.6 



PL
A

N
 

 



















 




















 







NO
TE

S:
 

1.
 P

OS
T 

TO
 B

E 
FA

BR
IC

AT
ED

 F
RO

M
 W

6"
x9

" 
ST

EE
L 

SE
CT

IO
N

S 
AS

 S
H

O
W

N
. 

PO
ST

 T
O 

BE
 3

/4
" D

IA
. (

ST
D 

GA
LV

 W
AS

HE
RS

 
TO

 B
E 

U
SE

D
 A

T 
TH

ES
E 

CO
N

N
EC

TI
O

N
S)

 
B

A
C

K 
U

P 
PL

A
TE

 T
O

 B
E 

PL
A

C
ED

 B
EH

IN
D

 R
A

IL
 

 



















EL
EM

EN
T 

O
N

 P
O

ST
S 

W
H

ER
E 

N
O

 S
PL

IC
E 

O
C

C
U

R
S.

 
 


























FO
R

 R
A

IL
 B

O
LT

 S
LO

T 
D

ET
A

IL
S 

SE
E 

E 
4O

1.
7.

0.
 

D
IR

E
C

T
IO

N
 

U
SE

 R
A

IL
 B

O
LT

S 
FO

R
 B

A
C

KU
P 

PL
A

TE
. 

 



O
F
 T

R
A

F
F
IC

 
4.

 F
OR

 B
LO

CK
-O

UT
 D

ET
AI

LS
 S

EE
 E

 4
01

.2
1.

0.
 

2
. 

3
. 

DATE OF ISSUE 
STEEL THRIE BEAM HIGHWAY AUGUST 2010 

GUARD DETAILS CONSTRUCTION DRAWING NUMBER 

E 401.6.0 STANDARDS 



N
O

TE
: 

B
A

SE
 M

ET
A

L 
TI

C
K

N
ES

S 
=

 1
2 

G
A

U
G

E 

DATE OF ISSUE 

STEEL HIGHWAY GUARD AUGUST 2010 

CONSTRUCTION TRANSITION BEAM DRAWING NUMBER 

STANDARDS E 401.6.1 



N
O

TE
S
: 

1.
 F

O
R

 P
O

ST
 A

N
D

 B
LO

C
K-

O
U

T 
D

ET
A

IL
S 

SE
E 

E 
40

1.
8.

0 
A

N
D

 E
 4

01
.2

0.
0 

2.
 L

A
P 

D
O

W
N

ST
R

EA
M

 IN
 D

IR
EC

TI
O

N
 O

F 
TR

A
FF

IC
. 

DATE OF ISSUE 
STEEL W BEAM HIGHWAY GUARD AUGUST 2010 

CONSTRUCTION DRAWING NUMBER 

RAIL DETAILS E 401.7.0 STANDARDS 



PL
AN

 
TE

R
M

IN
A

L 
S
E
C

TI
O

N
 

FR
O

N
T 

TE
R

M
IN

A
L 

S
E
C

TI
O

N
 

NO
TE

S:
 

PO
ST

 TO
 B

E F
AB

RIC
AT

ED
 FR

OM
 W

6"
X9

" 
ST

EE
L 

SE
CT

IO
N

S 
AS

 S
H

O
W

N
. 

D
IR

EC
TI

O
N

 
P
O

S
T
 T

O
 B

E
 3

/4
" 

D
IA

. 
O

F 
T
R

A
FF

IC
 

TO
 B

E 
U

SE
D

 A
T 

TH
ES

E 
C

O
N

N
EC

TI
O

N
S)

. 
BA

CK
 U

P 
PL

AT
E 

TO
 B

E 
PL

AC
ED

 B
EH

IN
D 

RA
IL

 
PO

ST
 

EL
EM

EN
T 

O
N

 P
O

ST
S 

W
H

ER
E 

N
O

 S
PL

IC
E 

O
C

C
U

R
S.

 
FO

R
 R

A
IL

 B
O

LT
 S

LO
T 

D
ET

A
IL

S 
SE

E 
E 

4O
1.

7.
0.

 
U

SE
 R

A
IL

 B
O

LT
S 

FO
R

 B
A

C
K

U
P 

PL
A

TE
. 

FO
R

 B
LO

C
K

-O
U

T 
D

ET
A

IL
S 

SE
E 

E 
40

1.
20

.0
. 

(S
TD

 G
AL

V 
W

AS
H

ER
S 

1
. 

2
. 

3
. 4
. 

DATE OF ISSUE 
STEEL W BEAM HIGHWAY GUARD AUGUST 2010 

CONSTRUCTION DRAWING NUMBER 

POSTS AND TERMINAL SECTION DETAILS E 401.8.0 STANDARDS 



REVISION: 
CHANGE IN DEPTH OF 

OFFSET BLOCK TO 8" 

   

    

* WHEN PLACED IN MEDIAN CHANGE TO THRIE BEAM, AND CHANGE HEIGHT 
TO 2'-8 1/2"±1". 

NOTES: 
1. POST SPACING, APPROACH END & TRAILING ENDS ARE THE SAME AS THOSE SHOWN FOR STEEL "H" POSTS. 

2. ALL NUTS. BOLTS & WASHERS ARE TO BE GALVANIZED. 

3. ALL MATERIALS & DIMENSIONS OF FITTINGS NOT SHOWN ABOVE ARE TO BE SIMILAR TO THE CORRESPONDING 
ELEMENTS SHOWN FOR STEEL "H" POSTS. 

4. TERMINAL SECTIONS FOR DOUBLE FACE & SINGLE FACE GUARD RAIL ARE SHOWN ON DRAWINGS E 401.6.0. E 401.8.0 

5. ALL SPLICES ARE TO BE MADE AT POSTS. 
6. FOR THE TYPE OF WOOD & WOOD TREATMENT. OTHER MATERIALS & METHODS OF CONST.. SEE STANDARD 

SPECIFICATIONS & SPECIAL PROVISIONS. 
7. FOR DETAILS OF SLOT IN BACK-UP PLATE SEE E 401.7.0 & E 401.8.0 
8. BACK-UP PLATE IS PLACED BEHIND RAIL ELEMENTS AT INTERMEDIATE POSTS. i.e. NON SPLICE LOCATION 

9, STEEL POSTS ARE TO BE SUBSTITUTED AT THE SAME BID PRJCE, FOR CERTAIN WOOD POSTS IN A WOOD POST 
RUN WHEN CEMENT CONCRETE EMBEDMENT IS REQUIRED. 
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AUGUST 2010 
HIGHWAY GUARD CONSTRUCTION DRAWING NUMBER 

STANDARDS INSTALLATION ON CONCRETE E 401.11.0 



 

 

 

 

DIMENSION OF CONCRETE ENVELOPE 

HEIGHT OF EXISTING 
SURFACE ABOVE TOP H 
OF SAND CUSHION W L 

HEIGHT OF SURFACE 
ABOVE SAND CUSHION 

1'-0" - 1'-6" VARIES 1'-0" TO 1'-6" 2'-6" 2'-6" 

1'-6" - 2'-6" VARIES 1'-6" TO 2'-6" 2'-0" 2'-0" 

OVER 2'-6" 2'-6" 1'-6" 1'-6" 
NOTE: 

1. OFESET BRACKETS ARE TO BE INSTALLED AND RAILS ARE TO BE MOUNTED AS SHOWN 

ON DRAWINGS E 401.1.0 AND E 401.5.0 - E 401.9.0 
2. NOT TO BE USED ON MORE THAN 2 POSTS IN A ROW. 

massDOT MODIFIED HIGHWAY GUARD DATE OF ISSUE 
AUGUST 2010 

POST INSTALLATION CONSTRUCTION DRAWING NUMBER 

STANDARDS E 401.12.0 WHERE STANDARD EMBEDMENT IS NOT FEASIBLE 
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CONSTRUCTION DRAWING NUMBER 
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STEEL W BEAM HIGHWAY GUARD CONSTRUCTION DRAWING NUMBER 
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DATE OF ISSUE 
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STEEL THRIE BEAM HIGHWAY GUARD CONSTRUCTION DRAWING NUMBER 
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SEE BRIDGE STANDARDS FOR DETAILS; LAP IN DIRECTION OF TRAVEL. 

NOTES: 

THE TOP OF THE FOOTING IS LESS THAN 3'-3" THE POST SHALL BE CUT AND SET ON THE FOOTING IN A CEMENT CONCRETE 

2, CONSTRUCTION DETAILS SHOWN ALSO APPLY TO WOOD AND CHARLEY (C) POST INSTALLATIONS 

SHORT RAIL (25') IS TO BE NESTED BEHIND THE CONTINUOUS RAIL, SEE SECTION B-B. 
4. BACK UP PLATE NOT REQUIRED WHERE RAIL IS TO BE NESTED. 

STEEL W BEAM HIGHWAY GUARD DATE OF ISSUE 

AUGUST 2010 TERMINAL CONNECTORS ON EXIST. 
CONSTRUCTION BRIDGE W-RAIL LEADING END AT DRAWING NUMBER 

STANDARDS E 402.2.0 ABUTMENTS & END POSTS 

1. WHEN THE HIGHWAY GUARD POST FALLS ON THE FOOTING OF THE STRUCTURE AND THE DISTANCE FROM THE SURFACE TO 

ENVELOPE AS SHOWN IN DETAIL "A". 

3. THE DOUBLE RAIL ELEMENT IS TO CONSIST OF NESTING TWO (2) 12 GAUGE RAIL ELEMENTS FOR A DISTANCE OF 25', THE 

*



 

 

NOTES: 

1. FOR BRACKET DETAIL SEE DRAWINGS E 402.4.0 AND E 402.5.0 

2.FOR NESTING DETAIL SEE DRAWING E 402.2.0 
3. BACK UP PLATE NOT REQUIRED WHERE RAILING IS NESTED, SEE SECTION B-B DRAWING E 402.2.0 

DATE OF ISSUE 
INSTALLATION OF STEEL W BEAM HIGHWAY AUGUST 2010 

GUARD (TRAILING END) AT EXISTING BRIDGE 
CONSTRUCTION DRAWING NUMBER 

ABUTMENTS AND END POSTS (W-RAIL) STANDARDS E 402.3.0 



DETAIL "A" 

* IF BOLT IS THRU EXISTING HWY. GD. RECESS THAT IS FILLED WITH CONCRETE 
ADD THE DEPTH OF RECESS TO THE 4" LENGTH OF INSERT SIMILARLY 

TO 3/4" BOLT. 

NOTES: 
1. ALL EXISTING HWY. GD. RECESSES TO BE FILLED WITH EPOXY CONCRETE
2.ALL WELDING IS TO BE DONE IN THE SHOP

MASONRY BRACKET FOR STEEL W BEAM DATE OF ISSUE 

AUGUST 2010 HIGHWAY GUARD ON ABUTMENTS AND 

CONSTRUCTION END POSTS DRAWING NUMBER 

STANDARDS E 402.4.0 (TRAILING END) 



 

 

* IF BOLT IS THRU EXISTING HWY. GD. RECESS THAT IS FILLED WITH CONCRETE 

ADD THE DEPTH OF THE RECESS TO THE 4" LENGTH OF INSERT AND SIMILARLY 

TO 3/4" Ø BOLT. 

MASONRY BRACKET FOR STEEL W BEAM DATE OF ISSUE 

AUGUST 2010 HIGHWAY GUARD ON ABUTMENTS AND 

CONSTRUCTION END POSTS DRAWING NUMBER 

STANDARDS E 402.5.0 (TRAILING END) 



S
E
C

T
IO

N
 B

-B
 

TE
RM

IN
AL

 C
O

N
N

EC
TO

R 
(2

 R
AI

LS
) 

 











NO
TE

S:
 

1
. 
W

H
E
N

 T
H

E
 H

IG
H

W
A

Y
 G

U
A

R
D

 P
O

S
T
 F

A
LL

S
 O

N
 T

H
E
 F

O
O

T
IN

G
 O

F 
T
H

E
 S

T
R

U
C

T
U

R
E
 A

N
D

 T
H

E
 D

IS
T
A

N
C

E
 F

R
O

M
 T

H
E
 S

U
R

FA
C

E
 T

C
 

T
H

E
 T

O
P
 O

F 
T
H

E
 F

O
O

T
IN

G
 I
S
 L

E
S
S
 T

H
A

N
 3

'-
3

" 
T
H

E
 P

O
S
T
 S

H
A

LL
 B

E
 C

U
T
 A

N
D

 S
E
T
 O

N
 T

H
E
 F

O
O

T
IN

G
 I
N

 A
 C

E
M

E
N

T
 C

O
N

C
R

E
T
E
 

EN
V

EL
O

PE
 A

S 
SH

O
W

N
 IN

 D
ET

A
IL

 "
A

" 
D

R
A

W
IN

G
S 

E 
40

2.
2.

0 
A

N
D

 E
 4

01
. 1

2.
0 

2
. 
C

O
N

S
T
R

U
C

T
IO

N
 D

E
T
A

IL
S
 S

H
O

W
N

 A
LS

O
 A

P
P
LY

 T
O

 W
O

O
D

 A
N

D
 C

H
A

R
LE

Y
 (

C
) 

P
O

S
T
 I
N

S
T
A

LL
A

T
IO

N
S
. 

3.
 T

HE
 D

OU
BL

E 
RA

IL 
EL

EM
EN

T 
IS

 T
O 

CO
NS

IS
T 

OF
 N

ES
TIN

G 
TW

O 
(2

) 1
2 

GA
UG

E 
RA

IL 
EL

EM
EN

TS
 FO

R 
A 

DI
ST

AN
CE

 O
F 2

5 
FE

ET
, T

HE
 

S
H

O
R

T
 R

A
IL

 (
2

5
')

 I
S
 T

O
 B

E
 N

E
S
T
E
D

 B
E
H

IN
D

 T
H

E
 C

O
N

T
IN

U
O

U
S
 R

A
IL

. 
S
E
E
 S

E
C

T
IO

N
 B

-B
. 

4.
 B

AC
K 

UP
 PL

AT
E N

OT
 R

EQ
UI

RE
D 

W
HE

RE
 R

AI
L I

S T
O 

BE
 N

ES
TE

D.
 

 




STEEL THRIE BEAM HIGHWAY GUARD DATE OF ISSUE 

AUGUST 2010 TERMINAL CONNECTORS ON AN EXIST 

CONSTRUCTION BRIDGE LEADING END AT ABUTMENT & DRAWING NUMBER 

STANDARDS E 402.7.0 END POST 



 

 

NOTES: 

1. FOR BRACKET DETAIL SEE DRAWINGS 
E 402.9.0 AND E 402.10.0 

2. FOR NESTING SEE DRAWING E 402.7.0 
3. STANDARD TERMINAL END MAY BE CUT 

AND FINISHED IN ACCORDANCE WITH 
STANDARD SPECIFICATIONS 

4. BACKUP PLATE NOT REQUIRED WHEN 
RAILING IS NESTED. 

5. GUARD RAIL POST SPACING 3'-1 1/2" 
  FOR 25 FEET. 

DATE OF ISSUE 
STEEL THRIE BEAM HIGHWAY GUARD AUGUST 2010 
(TRAILING END) AT EXISTING BRIDGE 

CONSTRUCTION DRAWING NUMBER 
ABUTMENTS AND END POSTS STANDARDS E 402.8.0 



* IF BOLT IS THRU EXISTING HWY. GD. RECESS THAT IS FILLED WITH CONCRETE 
ADD THE DEPTH OF RECESS TO THE 4" LENGTH OF INSERT SIMILARLY 
TO 3/4" BOLT. 

NOTES: 
1. ALL EXISTING HWY. GD. RECESSES TO BE FILLED WITH EPOXY CONCRETE 

2. ALL WELDING IS TO BE DONE IN THE SHOP 

MASONRY BRACKET FOR STEEL THRIE BEAM DATE OF ISSUE 

AUGUST 2010 HIGHWAY GUARD ON ABUTMENTS AND END 

CONSTRUCTION POSTS DRAWING NUMBER 

STANDARDS E 402.9.0 (TRAILING END) 
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DATE OF ISSUE 

GUARDRAIL RETROFIT ON AUGUST 2010 

CONSTRUCTION BRIDGES (PLAN VIEW) DRAWING NUMBER 

STANDARDS E 402.9.1 



DATE OF ISSUE 

GUARDRAIL RETROFIT ON AUGUST 2010 

CONSTRUCTION BRIDGES (DETAILS) DRAWING NUMBER 

STANDARDS E 402.9.2 



NOTES: 
1. THIS INSTALLATION SHALL BE USED WHEN THE EXISTING SAFETY WALK IS 18" OR LESS. 

2. TIMBER BLOCKS AND SPACERS SHALL BE SPACED AT 6'-3" OR LESS ON CENTERS. A MAXIMUM 
OF TWO NON-STANDARD POST SPACES FROM 6'-3" TO 2'-6" MAY BE USED TO ADJUST THE RAIL 
INSTALLATION TO MATCH THE BRIDGE LENGTH. PLACE NON-STANDARD POST SPACES ADJACENT 
TO EACH OTHER WITH ODD PANEL LENGTHS IN THE CENTER OF THE BRIDGE. 

3. ATTACH THE PROPOSED THRIE BEAM RETROFIT TO THE EXISTING PARAPET WITH TWO 5/8"Ø ASTM 
A307 THREADED BOLTS, NUTS, WASHERS, TIMBER BLOCKS AND SPACERS BY DRILLING HOLES 
THROUGH THE PARAPET. ALL HARDWARE ITEMS SHALL BE GALVANIZED. 

4. THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS, FURNISH AND INSTALL THE RETROFIT 
GUARDRAIL WITH THE TIMBER BLOCKS, SPACERS AND WASHERS AS REQUIRED TO THE PARAPET IN 
ACCORDANCE WITH THE TRAFFIC STANDARDS AND ALIGN THE FACE OF THE GUARDRAIL WITH THE 
FACE OF CURB (1/4"±). 

5. "THRIE BEAM EXPANSION SECTIONS" SHALL BE INSTALLED AT EACH BRIDGE EXPANSION JOINT. 

6. INSTALL A DEMOUNTABLE REFLECTORIZED DELINEATOR (GUARDRAIL) IN THE UPPER VALLEY OF THE 
THRIE BEAM AT EACH FIFTH POST. 

7. THE EXIT END APPLICATION SHALL ONLY BE USED ON DIVIDED HIGHWAYS. FOR ALL OTHER 
APPLICATIONS, THE ENTRANCE END APPLICATION SHALL BE USED AT BOTH ENDS OF BRIDGE PARAPET. 

8. WITHIN THE LENGTH OF THE APPROACH AND DEPARTURE TRANSITIONS THE GUARDRAIL SHALL 
EXTEND IN A STRAIGHT LINE FROM THE BRIDGE WITH NO KINKS OR ANGLES VISIBLE. WHERE 
TAPERING IS NECESSARY TO MATCH THE OFFSET OF THE EXISTING GUARDRAIL IT SHALL BE DONE 
BEYOND THE APPROACH AND DEPARTURE TRANSITIONS AND HAVE A 15:1 TAPER RATE. 

9. WOOD OR COMPOSITE OFFSET BLOCKS SHALL BE INSTALLED WITH NEW AND RESET SECTIONS OF 
GUARD RAIL 

DATE OF ISSUE 

GUARDRAIL RETROFIT ON AUGUST 2010 

CONSTRUCTION BRIDGES (NOTES) DRAWING NUMBER 

STANDARDS E 402.9.3 



 

 

   

SYSTEM V H 
NORMAL 2 1/4" 2'-8" 

TALL 3 1/4" 3'-6" 

NOTES: 1 ALL EDGES SHALL BE ROUNDED WITH A 1" RADIUS EXCEPT AS SHOWN 
2. FOR DOWEL CONNECTION DETAILS SEE E 402,13.0. 
3. FOR REINFORCING SEE E 402.11.0 FOR SYMMETRICAL SHAPE AND 

E 401.12.0 FOR ASYMMETRICAL SHAPE. 
4. ALL CONCRETE IS TO BE FIELD COATED AFTER FINAL INSTALLATION WITH A 

CONCRETE PENETRANT/SEALER. CAST IN PLACE CONCRETE SHALL CURE NOT 
LESS THAN 28 DAYS PRIOR TO COATING. 

5 LIET HOLES USED ONLY ON PRECAST BARRIERS 13' AND LESS 

VARY "A1" RELATIVE TO "H1" WHILE MAINTAINING 55° AND 84° BARRIER ANGLES 

A1=4-3/4" MAX., H1=4'-7" MAX 

DATE OF ISSUE 

F SHAPE AUGUST 2010 

CONSTRUCTION CONCRETE BARRIER DRAWING NUMBER 

STANDARDS E 402.10.0 
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CONSTRUCTION DOWEL DETAILS DRAWING NUMBER 

E 402.13.0 STANDARDS 



SYSTEM A H 

NORMAL 2-3/8" 2'-8" 
TALL 3-11/32" 3'-6 1/8" 

      

* SAME DEPTH AS UNDER ROADWAY.

** BARRIER CAP BUILT USING 4000 psi-3/4"-610 Ib/c.y. CEMENT CONCRETE. 
NOTES: 

1. ALL LONGITUDINAL BARS TO BE CONTINUOUS FOR BOTH PRECAST BARRIERS AND CAST IN PLACE BARRIERS
2. USE MINIMUM COVER OF 1 1/2", UNLESS OTHERWISE INDICATED.
3, ALL CONCRETE IS TO BE FIELD COATED AETER FINAL INSTALLATION WITH A CONCRETE PENETRANT/SEALER 

CONCRETE SHALL CURE NOT LESS THAN 28 DAYS PRIOR TO COATING. 
4. FOR REINFORCING DETAILS SEE E 402,21.0

5. FOR DOWEL DETAILS SEE E 402.22.0
6. TAR PAPER TO BE PLACED INSIDE LIET HOLES AND BARRIER JOINTS
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F SHAPE CONCRETE BARRIER AUGUST 2010 

CONSTRUCTION WITH CONCRETE SEPARATOR DRAWING NUMBER 

E 402.20.0 STANDARDS 
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CONSTRUCTION DRAWING NUMBER 
CONCRETE BARRIER 1/3 E 403.1.0 STANDARDS 
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REPLACEMENT OF BOUND BROKEN OR LOST WILL BE INSCRIBED WITH THE YEAR BOUND 
POINT WAS ESTABLISHED. 

BOUNDS LOCATING NEW CORNERS WILL BE INSCRIBED WITH THE YEAR NEW CORNER WAS 

ESTABLISHED. 

NOTES: 

1. TOP AND 4 SIDES FOR A DISTANCE OF 12" TO BE HAMMERED SMOOTH. 

2. IN SPECIFIED LOCATIONS, MONUMENTS MAY BE HAMMERED SMOOTH ON TOP AND 4 SIDES ABOVE GROUND LINE. 

3. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS SEE STANDARD SPECIFICATIONS. 
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