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Curve Table

Curve

C1

C2

C3

C4

C5

C6

C7

C8

Length

50.61

0.81

8.29

1.42

5.70

53.33

47.45

5.94

Radius

112

110

110

110

40

57

62

13

Tan

25.74

0.40

4.14

0.71

2.85

28.80

24.95

3.02

Chord

50.18

0.81

8.28

1.42

5.70

51.41

46.30

5.88

Chord Direction

S12° 47' 50"W

S0° 21' 28"E

S2° 43' 34"E

S4° 30' 51"E

S0° 03' 43"E

N40° 22' 19"W

N36° 50' 04"W

N71° 50' 21"W

Delta

25° 53' 20"

0° 25' 16"

4° 18' 57"

0° 44' 23"

8° 09' 53"

53° 36' 36"

43° 50' 48"

26° 09' 45"

Start Point (N,E)

(2963174.47, 765924.92)

(2963069.39, 765913.95)

(2962972.64, 765914.91)

(2962867.97, 765923.54)

(2962820.67, 765926.97)

(2962713.32, 765920.99)

(2962675.18, 765949.01)

(2962625.44, 766033.58)

End Point (N,E)

(2963125.54, 765913.80)

(2963068.58, 765913.95)

(2962964.36, 765915.30)

(2962866.56, 765923.65)

(2962814.97, 765926.98)

(2962752.49, 765887.69)

(2962712.24, 765921.25)

(2962627.27, 766027.99)

Center Point (N,E)

(2963125.82, 766025.80)

(2963069.67, 766023.95)

(2962973.73, 766024.90)

(2962858.61, 765813.93)

(2962817.78, 765887.08)

(2962699.95, 765865.58)

(2962728.19, 765981.16)

(2962638.39, 766034.73)
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BITUMINOUS CONCRETE PAVEMENT

2

VERTICAL GRANITE CURB

3

FLUSH GRANITE CURB

4

TRANSITIONAL CURB

5

SITE RETAINING WALL DETAIL

7

STEEL GUARDRAIL

6

CONCRETE PAVING

8

CROSSWALK
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1

GATE VALVE

SET CAST IRON FRAME

IN CONCRETE FOUNDATION

STANDARD ROADWAY

TELESCOPING ACCESS BOX

PLACE MASONRY BLOCK

FOUNDATION UNDER

ACCESS PIPE

RESILIENT

SEATED

GATE VALVE

D
E

P
T

H
 
V

A
R

I
E

S
 
-
 
(
M

I
N

.
 
4
'
-
6
"
)

1

4

" MAX.

EXISTING

WATER

MAIN

TOP COURSE

BINDER COURSE

NOTES:

1. FOR PROPOSED CONNECTIONS TO EXISTING CAST

IRON WATER MAIN REFER TO RESTRAINED

CONNECTION TO EXISTING CAST IRON WATER MAINS

DETAIL.

2. REFER TO REQUIRED RESTRAINED LENGTHS IN

CONTRACT DOCUMENTS.

FINISHED GRADE

SOLID SLEEVE  OR SMITH

BLAIR COUPLING, STYLE

441 OR APPROVED

EQUAL. SEE NOTE 1.

EXISTING WATER MAIN

NEW

D.I.C.L. PIPE

WATER GATE FRAME AND

COVER

NEW D.I.C.L. PIPE

2" TO 4"

PUMPER CONNECTION

FACES ROAD

FINISHED STREET

GRADE

CURB

BREAKAWAY

FLANGE

SIDEWALK

PROVIDE 12" SQUARE BY

6-INCH THICK CONCRETE

BASE UNDER HYDRANT

PROVIDE 13.5 CUBIC FEET OF

SELECTED 

1

2

" CRUSHED STONE-

TO 6" ABOVE HYDRANT DRAIN

POLY OVER STONE

1'-6"

MASONRY

RING

6" GATE VALVE

WATER MAIN

 VALVE BOX AND

COVER

DO NOT BLOCK DRAINS

ANCHOR TEE

MECHANICAL JOINTS

NOTES:

1. PROVIDE HYDRANT, VALVE AND TEE JOINTS WITH RESTRAINED MECHANICAL JOINTS.

2. THRUST BLOCK SHALL HAVE MINIMUM BEARING AREA OF 1.5 FEET BY 1.5 FEET

PROVIDE THRUST BLOCK,

SEE NOTE 2

2

HYDRANT SETTING WITH GATE VALVE

SECTION UNDER PAVEMENT

6" MIN.

P

I

P

E

 

D

I

A

.

4" TOPSOIL

SECTION UNDER NON-PAVED AREAS

6"

6" MIN.

COMPACTED BACKFILL (EXCAVATED

MATERIAL OR COMMON FILL AS SPECIFIED).

THOROUGHLY COMPACTED WITH RAM

OR PNEUMATIC TAMPER.

NO ROCKS 8" OR GREATER ALLOWED

WITHIN 12-INCHES OF TOP OF MAIN.

4
'
-
6
"
 
M

I
N

U
N

L
E

S
S

 
O

T
H

E
R

W
I
S

E
 
N

O
T

E
D

RESURFACING AS REQUIRED, SEE

TEMPORARY AND PERMANENT

PAVEMENT TRENCH DETAILS

OMIT TOPSOIL WHERE

NO GRASS OCCURS.

USE 6" SELECT GRAVEL

12" GRAVEL

SUBBASE

PIPE DIAMETER +

3'-0" MAX (AT TOP OF

PIPE) (4'-0" MIN.)

COMPACTED SAND BEDDING AND BACKFILL.

FOR PIPES INSTALLED BELOW WATER TABLE

USE CRUSHED STONE BEDDING AND BACKFILL

6"

WARNING

TAPE

NOTES:

1. CITY OF SOMERVILLE MAY REQUIRE FLOWABLE FILL AT ITS DISCRETION.

2. FOR LOCATIONS WHERE LEDGE IS ENCOUNTERED, SAND BEDDING SHALL BE MINIMUM OF 12" THICK UNDER PIPE.

3. FILL MATERIAL SHALL BE COMPACTED TO 95% PROCTOR DENSITY.

3

TRENCH DETAIL FOR WATER MAINS

4

THRUST BLOCK
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NON-SHRINK HYDRAULIC

GROUT

PRECAST CONCRETE

MANHOLE

FLEXIBLE "SEAL BOOT" RESILIENT

CONNECTOR IN ACCORDANCE WITH

ASTM C923.

PIPE (D.I. OR PVC)

TAKE UP CLAMPS. (ACID RESISTANT-STAINLESS

STEEL TYPE 304)

(1 CLAMP ON 12" PIPE AND SMALLER)

(2 CLAMPS ON 15" PIPE AND LARGER)

POWER SEAL INTERLOCKED INSIDE OF GASKET.

(ACID RESISTANT-STAINLESS STEEL TYPE 304)

FLEXIBLE SLEEVE CONNECTION NOTES:

1. PRECAST OPENING OR CORE DRILLED INTO EXISTING STRUCTURE. SIZE

VARIES TO ACCOMMODATE EXTENSION BONNET FLANGE DIAMETER OR

PIPE.

2. IF PRECAST OPENING, CONTRACTOR TO COORDINATE WITH PRECASTER

TO CAST SLEEVES INTO THE MANHOLE WALL.

3

MANHOLE FLEXIBLE SLEEVE

MAX PIPE DIAMETER *

RCP

8'

6'

5'

BASIN DIAMETER

4'

MANHOLE/CATCH

8"

6"

6"

MIN. THICKNESS

5"

SIDE WALL BOTTOM SLAB

66"

48"

36"

24"

8"

8"

8"

6"

TABLE 1 : MANHOLE/CATCH BASIN DIMENSIONS

DI/PVC

72"

54"

42"

30"

MIN. THICKNESS

*

10' 10" 72"10" 84"

GENERAL MANHOLE NOTES:

1. INNER EDGE OF BRICK TABLE TO BE AT ELEVATION OF CROWN

OF TOP OF PIPE. TABLE TO SLOPE AT 8.3% TO INSIDE OF

MANHOLE BASE.

2. SEWER OR DRAIN MANHOLE DIAMETER SHALL BE 4', 5', 6', 8', OR

10' AS SHOWN ON PLAN/PROFILE VIEWS.

3. DESIGN PRECAST SECTIONS WITH FRAME AND COVER FOR

AASHTO H20 LOADINGS.

4. FOR DESCRIPTION OF MATERIALS, SEE SPECIFICATIONS.

5. OPENING IN TOP MANHOLE SECTION SHALL MATCH CASTING

NOMINAL DIAMETER.

6. MANHOLES LARGER THAN 4' IN DIAMETER AT THE BASE SHALL

BE REDUCED IN DIAMETER TO 4' AT TOP RISER SECTION

MAY VARY DEPENDING ON SIZE AND LOCATION OF

ADDITIONAL PENETRATIONS OR RELATIONSHIP OF

PENETRATIONS IN MANHOLE

GENERAL CATCH BASIN NOTES:

1. FACE OF PIPE SHALL NOT PROJECT MORE THAN

4-INCHES FROM FACE OF WALL ALONG CENTERLINE OF

PIPE.

2. FOR DESCRIPTION OF MATERIAL AND CONSTRUCTION

METHODS, SEE SPECIFICATIONS.

3. DESIGN PRECAST SECTIONS WITH FRAME AND GRATE

FOR AASHTO H20 LOADING.

4. GRATE OPENING CAN BE CENTERED OR OFFSET

PERPENDICULAR TO THE CURB.

2

DRAIN MANHOLE GENERAL NOTES

NEW OR EXISTING UTILITY

WHEN UPPER UTILITY IS NEW, FILL AREA

ABOVE EXISTING UTILITY WITH BEDDING

MATERIAL AS INDICATED IN TYPICAL

TRENCH DETAIL. WHEN UPPER UTILITY IS

EXISTING, FILL AREA WITH CDF AS

SPECIFIED

NEW OR EXISTING UTILITY

UNDISTURBED MATERIAL IF LOWER PIPE

IS EXISTING OR BEDDING MATERIAL

INDICATED IN THE TYPICAL TRENCH

DETAIL IF LOWER PIPE IS PROPOSED

NEW OR EXISTING UTILITY

NEW OR EXISTING UTILITY

5

UTILITY CROSSING

1

DRAIN MANHOLE

WATER QUALITY INLET (WQI) - STORMCEPTOR 450i

4

TRENCH DRAIN

6
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SECTION A-A

PLAN

NOTE:

1. SEE MANHOLE AND CATCH BASIN GENERAL NOTES DETAIL FOR MANHOLE NOTES AND TABLE.

FINISHED GRADE

STANDARD MANHOLE

FRAME AND COVER

(SEE NOTE 1)

COAT WITH (2) COATS

OF BITUMINOUS

DAMPPROOFING

BUTYL RUBBER

JOINT (TYP.)

BACKFILL PER

SPECIFICATIONS

AND TRENCH

DETAIL

BRICK TABLE

(SEE NOTE 1)

SEAL ALL HOLES

WITH NON-SHRINK

HYDRAULIC GROUT

BOTTOM SLAB

THICKNESS (SEE

NOTE 1)

12" MIN. OF 3/4"

CRUSHED STONE

FOR FILTER FABRIC USE

REQUIREMENTS, SEE "TRENCH

DETAIL FOR SEWER AND DRAIN

PIPES"

STANDARD PRECAST CONE

SECTION IN 2', 3', & 4'

LENGTHS

STANDARD BARREL SECTION

COMBINATIONS OF 1', 2', OR 3'

LENGTHS AS NEEDED TO

BRING MANHOLE RIM TO

ELEVATION

SEAL ALL JOINTS WITH

NON-SHRINK HYDRAULIC

GROUT

STANDARD PRECAST

BASE IN 3' LENGTH

FLEXIBLE WATERTIGHT

SLEEVE REQUIRED FOR PVC

AND DI. USE NON SHRINK

GROUT FOR RCP

CONNECTIONS. CAST OPENING

IN STRUCTURE. (TYP.)

UNDISTURBED MATERIAL

FLOW

FLOW

STANDARD MANHOLE FRAME

AND COVER (SEE NOTE 1)

SEWER OR DRAIN

(SIZE VARIES)

PLACE JOINT OR

COUPLING WITHIN 3' OF

WALL ON ALL PIPES

BRICK INVERT

FLEXIBLE WATERTIGHT

SLEEVE REQUIRED FOR PVC

AND DI. USE NON SHRINK

GROUT FOR RCP

CONNECTIONS. CAST

OPENING IN STRUCTURE.

(TYP.)

F
L
O

W

SHAPE SMOOTH

ROUNDED INVERT FOR

ALL SIDE ENTRANCE

PIPES

3000 PSI

CONCRETE

SET CASTING IN FULL BED OF MORTAR ALL AROUND

TO 2" BELOW FINISHED GRADE. SEE MANHOLE

FRAME AND COVER DETAIL.

4

TYPICAL SEWER MANHOLE

24"

FRAME PLAN

GENERAL MANHOLE FRAME AND COVER NOTES:

1. DESIGN FRAME AND COVER FOR AASHTO H20 LOADINGS.

2. SEE SPECIFICATIONS FOR MATERIAL DETAIL AND MANUFACTURER'S INFORMATION.

SECTION A-A

MANHOLE FRAME AND COVER TO BE

MARKED "DRAIN" OR "SEWER" AS

APPLICABLE (SEE PRIVATE AND PUBLIC

MANHOLE DETAIL)

SET RIM AT FINISHED GRADE

FINISHED GRADE

GRADE ADJUSTMENT SHALL BE MADE

WITH BRICK PER SPECIFICATIONS (MIN. 3

COURSES AND MAX. 5 COURSES BRICK).

SEAL INSIDE AND OUTSIDE OF BRICK

WITH HYDRAULIC CEMENT

SEE MANHOLE DETAILS

SEE RAISING CASTING

DETAIL TO SET EXISTING

TO FINISHED GRADE

SET CASTING IN FULL BED

OF MORTAR ALL AROUND

TO 2" BELOW FINISHED

GRADE

5

MANHOLE FRAME AND COVER

SECTION UNDER GRASS

3

4

 " CRUSHED

STONE BEDDING

USED FOR BOTH

PVC AND DI

SEWER AND

DRAINS

3

4

" CRUSHED

STONE BEDDING

INSIDE

DIA.

FILTER FABRIC

(SEE TABLE)

COMMON FILL AND ON-SITE FILL

MATERIAL GEOTECHNICALLY

SUITABLE FOR REUSE ON-SITE AS

BACKFILL

MINIMUM OF 2' OVERLAP

FILTER FABRIC

(SEE NOTE 5)

TRENCH WIDTH & PAYMENT

LIMIT (SEE TABLE)

PAVEMENT

SUB-BASE

COURSE

(NOTE 1)

SECTION UNDER ROADWAY OR SIDEWALK

TRENCH PAY LIMIT TABLE FOR PIPES

PIPE SIZE (DIA.)

MAX.

TRENCH WIDTH

LESS THAN 2" 2'-0"

I.D. = INSIDE DIAMETER

2" TO 6" 3'-0"

24" & GREATER I.D. + 2'-0"

8" TO 22" 4'-0"

COMMON FILL AND ON-SITE

FILL MATERIAL

GEOTECHNICALLY SUITABLE

FOR REUSE ON-SITE AS

BACKFILL

NOTES:

1. REFER TO PAVING AND SURFACING, AND CURBS, WALKS AND DRIVEWAYS REQUIREMENTS.

2.  REFER TO LANDSCAPING REQUIREMENTS.

3. REFER TO "TRENCH PAY LIMIT TABLE FOR PIPES" FOR PAYMENT OF ALL ITEMS IN WHICH PAY TRENCH WIDTH IS A VARIABLE FOR

CALCULATIONS OF QUANTITIES EXCEPT FOR TRENCH PAVEMENT.

4. REFER TO TRENCH PAVEMENT DETAIL FOR PAVEMENT PAYMENT WIDTHS.

5.  FOR TRENCHES GREATER THAN 5' DEEP ADD MAXIMUM 3' FOR TEMPORARY SUPPORT OF EXCAVATION.

SOIL TYPE

SILT OR CLAY GRANULAR SOIL

FILTER FABRIC

NOT REQUIRED

FILTER FABRIC

NOT REQUIRED

FILTER FABRIC

REQUIRED

FILTER FABRIC

NOT REQUIRED

ABOVE GROUND

WATER

BELOW GROUND

WATER

LANDSCAPING (NOTE 2)

ROADWAY OR SIDEWALK

(NOTE 1)

1

TRENCH DETAIL FOR SEWER AND DRAIN PIPES

2

PLUG FOR ABANDONING SEWER OR DRAIN

BRICK AND MORTAR PLUG

EXCAVATE AND SEAL

PIPE WITH NON-SHRINK

HYDRAULIC GROUT

OUTSIDE OF MANHOLE

FOR PIPES GREATER

THAN 15"

REFORM CHANNEL AS

APPROPRIATE

SEWER OR DRAIN

MANHOLE

SEWER OR DRAIN

PIPE TO BE

ABANDONED

NOTE:

1. REFER TO SPECIFICATIONS FOR FLOWFILL ABANDONMENT REQUIREMENTS FOR PIPES GREATER

THAN 15" IN DIAMETER.

3

SEWER LINE ENCASEMENT

1 2 3 4 5 6 7
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Lawn and Groundcover

Shade trees

Understory trees
PLANTING PLAN
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American Witch Hazel
Hamamelis virginiana or vernalis

Serviceberry
Amelanchier canadensis 
‘autumn brilliance’

Eastern White Pine
Pinus strobus ‘fastigata’

Eastern White Pine
Juniperus virginiana

Magnolia Elizabeth
Magnolia x brooklynesis ‘elizabeth’
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UNDERSTORY TREES - Understory trees will be selected from the 
following list or similar

Blackgum
Nyssa sylvatica
fall color

Honey Locust
Gleditsia triacanthos

Swamp White Oak
Quercus bicolor

Red Maple
Acer Rubrum ‘autmn blaze’

River Birch
Betula nigra

American Hornbeam
Carpinus caronliniana ‘palisade’

Willow Oak
Quercus phellos

Sterling Silver Linden
Tilia tomentosa ‘sterling’

Pagoda Dogwood
Cornus alternifolia

2019.02.13

PLANTING LIST AND FURNISHING LIST

TF - L103

SHADE TREES - Shade Trees will be selected from the following list or similar

SITE FURNISHING - Site furnishing will be selected from the following list or similar

BIKE RACKS, OR SIMILAR BOLLARD, OR SIMILAR BIKE CAGE, OR SIMILAR
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01

04

07

02

08

03

06

09

PAVER ON CONCRETE SLAB - PEDESTRIAN OR SIMILAR

OR SIMILAR

OR SIMILAR

OR SIMILAR

OR SIMILAR

OR SIMILAR

OR SIMILAR

OR SIMILAR

PAVING - VEHICULAR 

BOLLARD

PAVER ON CONCRETE SLAB - VEHICULAR

BIKE RACK

PAVER - PERMEABLE

CHAINLINK FENCE

BIKE STORAGE ENCLOSURE, BIKE DEPOT BY DERO

AXON

NOTE: SEE LAYOUT PLAN FOR 
DIMENSIONS.

ELEVATION

SCALE: 1” = 1’-0”

SCALE: 1” = 1’-0”

SCALE: 1” = 1’-0”

SCALE: 1” = 1’-0”

SCALE: 1” = 1’-0”

SCALE: 1” = 1’-0”

SCALE:  3/8” = 1’-0”

SCALE: 1/4” = 1’-0”

DETAILS 

TF - L104
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