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AREA OF SOIL
DISTURBANCE

PROTECTED ZONE

FLOW

WOVEN
POLYPROPYLENE

FIBER FABRIC

1" x 1" x 4'
HARDWOOD STAKE

FOLD FLAP (8" MIN.) AND
PLACE TUBE ON TOP. DO

NOT TRENCH FABRIC.

WATER MAIN

BEND ANGLE VARIES

CONCRETE
THRUST BLOCKUNDISTURBED

SIDE OF TRENCH

PLAN

CONCRETE
THRUST BLOCK

ELEVATION
BACKFILL

24"

UNDISTURBED
SIDE OF TRENCH

CONCRETE
THRUST BLOCK
FLAG ROCK
PLUG
TEE

WATER MAIN

PLAN ELEVATION

CONCRETE
THRUST BLOCK

BACKFILL

MINIMUM THRUST BLOCK BEARING AREAS (IN SQ. FT.)*

PIPE Ø 90° BEND 45° BEND 22.5°
BEND

TEES, PLUGS,
CAPS &

HYDRANTS
4", 6", 8" 6.0 2.9 2.3 4.5

10" 9.6 5.2 2.3 6.7

12" 13.3 6.7 3.7 9.6

* BASED ON 250 P.S.I. & 1.5 TON/S.F. ALLOWABLE SOIL
BEARING CAPACITY

MINIMUM PIPE RESTRAINT LENGTH (IN FEET)*

PIPE Ø 90° BEND 45° BEND 22.5°
BEND TEES PLUG/CAP

8" 21.0 9.0 4.0 29.0 38.0

10" 26.0 11.0 5.0 38.0 46.0

12" 33.0 14.0 6.0 48.0 69.0

* BASED ON DUCTILE IRON PIPE WITH A 150 P.S.I. TEST
PRESSURE WITH 5.0 FEET OF BURY IN UNIFIED SOIL

CLASSIFICATION SM.

**NOTE:  LONGER LENGTHS REQUIRED FOR PIPES WITH PLASTIC
SLEEVES

N.T.S.
THRUST BLOCK - HORIZONTAL BENDS & PIPE RESTRAINT DETAILS

NOTES:

1. ALL WATER MAIN FITTINGS, BENDS, TEES, PLUGS ETC. SHALL BE RESTRAINED W/
THRUST BLOCKS  EXCEPT WHERE NOTED.

2. ALL THRUST BLOCKS & COLLARS SHALL BE INSTALLED SO THAT THEY BEAR AGAINST
UNDISTURBED EARTH.

3. MINIMUM COMPRESSIVE STRENGTH OF THRUST BLOCK CONCRETE SHALL BE 3,000 P.S.I.
4. KEEP CONCRETE CLEAR OF MECHANICAL JOINTS.
5. MINIMUM BEARING AREAS ARE BASED ON 250 P.S.I INTERNAL PIPE PRESSURE & 1.5

TON/S.F. ALLOWABLE SOIL BEARING CAPACITY.
6. MINIMUM PIPE RESTRAINT LENGTH IS BASED ON DUCTILE IRON PIPE WITH A 150 P.S.I

INTERNAL PIPE PRESSURE WITH 5.0' OF BURY IN UNIFIED SOIL CLASSIFICATION SM.

PRECAST
CONCRETE BLOCK
PRESSURE PIPE
STUB, PLUGGED

WATER
MAIN

PLAN AT TEE W/ STUB
FOR FUTURE USE

PLAN AT BEND

UNDISTURBED
SIDE OF TRENCH

45°0'0"'
44°53'1"'

PRESSURE
PIPE TEE

CONCRETE THRUST
BLOCK (TYP)

WATER
MAIN

UNDISTURBED
SIDE OF TRENCH

45°0'0"'
44°53'1"'

PRESSURE PIPE TEE

CONCRETE THRUST
BLOCK (TYP)

WATER
MAIN

UNDISTURBED
SIDE OF TRENCH

PRESSURE
PIPE BEND

CONCRETE THRUST
BLOCK (TYP)

44°44'32"'
44°38'48"'

PLAN AT TEE

CONCRETE THRUST
BLOCK  (TYP)

45°4'48"'44°55'12"'

PIPE BEDDING
MATERIAL

SECTION

WATER
MAIN

UNDISTURBED
SIDE OF TRENCH

CONCRETE THRUST
BLOCK  (TYP)

45
°

45
°

PLAN AT UPWARD VERTICAL BEND

WATER
MAIN

UNDISTURBED
SIDE OF TRENCH

CONCRETE THRUST
BLOCK (TYP)

45
°

45
°

PLAN AT DOWNWARD VERTICAL BEND

PROVIDE 4" HOOK

U-SHAPED
RESTRAINING BAR

N.T.S.
THRUST BLOCK DETAILS - VERTICAL BENDS

NOTES:

1. ALL WATER MAIN BENDS SHALL BE RESTRAINED W/ THRUST BLOCKS  EXCEPT WHERE NOTED.
2. ALL THRUST BLOCKS & COLLARS SHALL BE INSTALLED SO THAT THEY BEAR AGAINST

UNDISTURBED EARTH.
3. MINIMUM COMPRESSIVE STRENGTH OF THRUST BLOCK CONCRETE SHALL BE 3,000 P.S.I.
4. KEEP CONCRETE CLEAR OF MECHANICAL JOINTS.
5. MINIMUM BEARING AREAS ARE BASED ON 250 P.S.I INTERNAL PIPE PRESSURE & 1.5 TON/S.F.

ALLOWABLE SOIL BEARING CAPACITY.

MINIMUM THRUST BLOCK
BEARING AREAS (IN SQ. FT.)*

PIPE Ø 45° BEND

4", 6" 3.6

8" 6.5

12" 8.4

MINIMUM THRUST BLOCK
BEARING AREAS (IN SQ. FT.)*

PIPE Ø 45° BEND

4", 6" .9

8" 1.6

12" 3.3

RESTRAINING BAR DIMENSIONS

PIPE Ø BAR SIZE EMBEDMENT
LENGTH

4", 6" #4 15"

8" #4 15"

12" #6 2'-0"

WATER
MAIN

1
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SUGGESTED WORK ZONE WARNING SIGN SPACING

SIGN SPACING NOTES:

1. ROAD TYPE TO BE DETERMINED BY MASSDOT OFFICE OF TRANSPORTATION
PLANNING

2. THE "A" DIMENSION SHOULD BE MEASURED FROM THE START OF THE TRAVEL LANE
RESTRICTION OR THE SHOULDER / BREAKDOWN LANE RESTRICTION, WHICHEVER IS
APPLICABLE.

3. THE "D" DIMENSION SHOULD BE THE DISTANCE FOLLOWING THE TERMINATION OF
THE WORK ZONE TO THE PLACEMENT OF THE MA-R2-10e "END WORK ZONE -
DOUBLE FINES END" SIGN.

4. MA-R2-10a SIGNS SHALL BE PLACED HALFWAY BETWEEN THE SECOND AND THIRD
SIGNS NOTED ABOVE.

5. SIGN SPACING MAY NEED TO BE INCREASED IF ADDITIONAL SIGNS ARE REQUIRED
PER THE DETAIL / TYPICAL SETUP FIGURES.

WHERE:

TAPER LENGTH CRITERIA FOR TEMPORARY TRAFFIC CONTROL ZONES

L = TAPER LENGTH IN FEET

W = WIDTH OF OFFSET IN FEET

S = POSTED SPEED LIMIT, OR
OFF-PEAK 85TH-PERCENTILE
SPEED PRIOR TO WORK
STARTING, OR THE
ANTICIPATED OPERATING
SPEED IN MPH

ROAD TYPE
DISTANCE BETWEEN SIGNS

A B C D

URBAN (30MPH OR LESS) 100 FEET 100 FEET 100 FEET 100 FEET

URBAN (35MPH OR GREATER) 350 FEET 350 FEET 350 FEET 350 FEET

RURAL 500 FEET 500 FEET 500 FEET 500 FEET

EXPRESSWAY/FREEWAY 1,000 FEET 1,500 FEET 2,640 FEET 500 FEET

TAPER TYPE TAPER LENGTH

MERGING TAPER AT LEAST L

SHIFTING TAPER AT LEAST 0.5L

SHOULDER TAPER AT LEAST 0.33L

ONE-LANE, TWO-WAY TRAFFIC TAPER 50 FEET MIN, 100 FEET MAX

DOWNSTREAM TAPER 50 FEET MIN., 100 FEET MAX (PER LANE)

TANGENT LENGTH AT LEAST 2L

SPEED LIMIT TAPER LENGTH (L) FEET

40 MPH OR LESS L = WS2/60

45 MPH OR
GREATER L = WS

SPEED (MPH) DISTANCE (FEET)

20 115

25 155

30 200

35 250

40 305

45 360

50 425

55 495

60 570

65 645

70 730

75 820

BUFFER SPACING

BUFFER SPACING NOTES:

1. SPEED NOTED EQUALED TO POSTED
SPEED, OFF-PEAK 85TH PERCENTILE
SPEED PRIOR TO WORK STARTING, OR
THE ANTICIPATED OPERATING SPEED.

BRIDGE NO. N-20-012
- SCHOOL STREET OVER ASSABET RIVER, SHOULDER CLOSURE

BRIDGE NO. N-20-028
- OTIS STREET OVER HOP BROOK, LANE CLOSURE

TEMPORARY TRAFFIC CONTROL PHASING:

TEMPORARY TRAFFIC CONTROL NOTES:

1. TEMPORARY TRAFFIC CONTROL LAYOUTS ARE AN ASSUMPTION BASED ON THE NOTED SCOPE OF WORK BUT ADDITIONAL OR
SLIGHTLY MODIFIED SET-UPS MAY BE USED BY THE CONTRACTOR WITH CONSULTATION FROM MASSDOT, THE TOWN OF
NORTHBOROUGH, AND THE ENGINEER.

2. ALL TEMPORARY TRAFFIC CONTROL WORK SHALL CONFORM TO THE LATEST EDITION OF THE "MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES" (MUTCD) AND ALL REVISIONS, UNLESS SUPERCEDED BY THESE PLANS.

3. ALL SIGN LEGENDS, BORDERS, AND MOUNTING SHALL BE IN ACCORDANCE WITH THE MUTCD. ALL SIGNS SHALL BE MOUNTED
ON THEIR OWN STANDARD SIGN SUPPORTS AT THE DISCRETION OF THE CONTRACTOR.

4. TEMPORARY CONSTRUCTION SIGNING AND ALL OTHER TRAFFIC CONTROL DEVICES SHALL BE IN PLACE PRIOR TO THE START
OF ANY WORK. ALL SIGNS SHALL BE MOUNTED ON THEIR OWN STANDARD SIGN SUPPORTS.

5. TEMPORARY CONSTRUCTION SIGNING, BARRICADES, AND ALL OTHER NECESSARY WORK ZONE TRAFFIC CONTROL DEVICES
SHALL BE REMOVED FROM THE HIGHWAY OR COVERED WHEN THEY ARE NOT REQUIRED FOR CONTROL OF TRAFFIC.

6. SIGNS AND SIGN SUPPORTS LOCATED ON OR NEAR THE TRAVELED WAY, CHANNELIZING DEVICES, BARRIERS, AND CRASH
ATTENUATORS MUST PASS THE CRITERIA SET FORTH IN NCHRP 350, "RECOMMENDED PROCEDURES FOR THE SAFETY
PERFORMANCE EVALUATION OF HIGHWAY FEATURES" AND/OR THE "MANUAL FOR ASSESSING SAFETY HARDWARE" (MASH).

7. THE FIRST TEN (10) PLASTIC DRUMS OF A TAPER SHALL BE MOUNTED WITH SEQUENTIAL FLASHING LIGHTS.

8. THE ADVISORY SPEED LIMIT, IF REQUIRED, SHALL BE DETERMINED BY THE ENGINEER IN CONSULTATION WITH MASSDOT.

9. DISTANCES ARE A GUIDE AND MAY BE ADJUSTED IN THE FIELD BY THE ENGINEER.

10. ALL DRUMS AND/OR CONES ALONG THE INTERSTATE ROADWAYS SHALL BE SET AT 20' O.C. MAXIMUM UNLESS OTHERWISE
NOTED OR ADJUSTED BY THE ENGINEER.

11. MINIMUM LANE WIDTH IS TO BE ELEVEN (11) FEET UNLESS OTHERWISE SHOWN ON THE PLANS.

12. THE CONTRACTOR SHALL BE RESPONSIBLE TO REPLACE ALL PAVEMENT MARKINGS WITHIN THE OUTSIDE LIMITS OF EACH
BRIDGE, FOLLOWING THE COMPLETION OF WORK.

TTC CONSTRUCTION STANDARD DETAILS
DRAWING NUMBER TITLE VERSION

851.1.1 CONES & DRUMS JAN 2025
852.4.4 ALTERNATING ONE-WAY (TRAFFIC OFFICER) JAN 2025

NOTES:
1. SEE MOST RECENT MASSDOT CONSTRUCTION STANDARD DETAILS
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ADVANCED SIGNAGE SCHEMATIC FOR SCHOOL STREET

TEMPORARY TRAFFIC SIGN SUMMARY

IDENTIFICATION
NUMBER

SIZE OF SIGN (INCHES)

LEGEND

TEXT DIMENSIONS (INCHES)
NUMBER OF

SIGNS
REQUIRED

COLOR
UNIT
AREA
(S.F.)

AREA IN
SQUARE

FEET
WIDTH HEIGHT LETTER

HEIGHT
VERTICAL
SPACING

ARROW
RTE.
MKR.

BACKGROUND LEGEND BORDER

MA-R2-10a 48 36 1. 2
FLUORESCENT

ORANGE /
WHITE

BLACK BLACK 12.00 24.00

MA-R2-10e 36 48 2
FLUORESCENT

ORANGE /
WHITE

BLACK BLACK 12.00 24.00

MA-W20-7b 36 36 2 ORANGE BLACK BLACK 9.00 18.00

W20-1 36 36 2. 2 FLUORESCENT
ORANGE BLACK BLACK 9.00 18.00

W20-4 36 36 2 FLUORESCENT
ORANGE BLACK BLACK 9.00 18.00

SIGN SUMMARY NOTES:

1. MASSDOT STANDARD SIGNS.

2. CONTRACTOR SHALL FURNISH SIGNS CONSISTENT WITH 2009 MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
FOR STREETS AND HIGHWAYS (OR LATEST EDITION). SEE MANUAL FOR TEXT AND DIMENSIONS.

SCALE: 1" = 100'

ADVANCED SIGNAGE SCHEMATIC FOR OTIS STREET
SCALE: 1" = 150'
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23' ±

(18' ± TRAVEL LANE)

OUT-TO-OUT (VARIES)

APPROX. 8' OCCUPIEDAPPROX. 7' REMAINING

4' ± SIDEWALK

TYPICAL SECTION
SCHOOL STREET BRIDGE OVER ASSABET RIVER WB APPROACH

NTS

3' DRUM

(18' ± TRAVEL LANE)

APPROX. 8' OCCUPIED APPROX. 7' REMAINING

4' ± SIDEWALK

3' DRUM

23' ±
OUT-TO-OUT (VARIES)

TYPICAL SECTION
SCHOOL STREET BRIDGE OVER ASSABET RIVER EB APPROACH
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1. WHEN STATIONARY CONSTRUCTION VEHICLE IS ATOP THE BRIDGE
CROSSING, POLICE DETAIL MUST BE PRESENT TO ASSIST WITH
GUIDING VEHICLES AND PEDESTRIANS THROUGH THE NARROW
SPACE BETWEEN THE BRIDGE RAIL AND THE CONSTRUCTION
DRUMS SURROUNDING THE STATIONARY CONSTRUCTION VEHICLE.

2. SEE UPSTREAM/DOWNSTREAM APPROACH FOR ADVANCE
TEMPORARY TRAFFIC CONTROL SIGNAGE AND DRUM LAYOUT
DETAIL DEPICTED ON DRAWING 852.4.4 AND ON ADVANCED SIGNING
SCHEMATIC ON PAGE 9.

SCHOOL STREET BRIDGE NOTE:
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