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Field Book:

1. Unless otherwise noted, these Drawings are intended for
preliminary planning, coordination with other disciplines or
utilities, and/or approval from the regulatory authorities. 
They are not intended as construction drawings unless noted
as such or marked approved by a regulatory authority.

2. By use of these drawings for construction of the Project,
the Owner represents that they have reviewed, approved,
and accepted the drawings, obtained all necessary
permits, and have met with all applicable parties/disciplines,
including but not limited to, the Engineer and the Architect,
to insure these plans are properly coordinated including, but
not limited to, contract documents, specifications,
owner/contractor agreements, building and mechanical
plans, private and public utilities, and other pertinent permits
for construction.

3. Owner and Architect, are responsible for final design and
location of buildings shown, including an area measured a
minimum five (5) feet around any building and coordinating
final utility connections shown on these plans.

4. Prior to using these plans for construction layout, the user
shall contact TCE to ensure the plan contains the most
current revisions.

5. These Drawings are specific to the Project and are not
transferable.  As instruments of service, these drawings, and
copies thereof, furnished by TCE are its exclusive property. 
Changes to the drawings may only be made by TCE.  If
errors or omissions are discovered, they shall be brought to
the attention of TCE immediately.

6. It is the User's responsibility to ensure this copy contains the
most current revisions. If unsure, please contact TCE.
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3/4" = 1'-0"

LAST REVISED 09/16/20152015 TRUDELL CONSULTING ENGINEERS

TYPICAL SEWER TRENCH

D + 24"

FOR GRASSED
AREAS

FOR GRAVEL or
PAVED SURFACES

SEED AND MULCH,
OVERFILL FOR SETTLEMENT

INSTALL TRENCH DAM IN TRENCH TO
PREVENT GROUNDWATER MOVEMENT
IN THE PIPE BEDDING. 100' SPACING
MAXIMUM

GRADE AT 2:1 SLOPE
WHEN DEPTH EXCEEDS 5'

BACKFILL FREE OF ORGANIC OR FROZEN MATERIAL.
COMPACTED TO 90% DENSITY STANDARD PROCTOR IN
GRASSED AREAS

INITIAL 12" OF SELECT BACKFILL FREE OF ORGANIC OR
FROZEN MATERIAL COMPACTED TO 95% DENSITY
STANDARD PROCTOR IN GRASSED AREAS

WHERE 5' OF COVER CAN NOT BE MAINTAINED COVER
SEWER MAIN WITH 2" RIGID INSULATION. PLACE INSULATION
AT ALL ROAD CROSSINGS. EXTEND STYROFOAM 10'
BEYOND ROAD IN BOTH DIRECTIONS

SEWER MAIN (SEE SITE PLAN FOR SIZE & PIPE MATERIALS)
INSTALL TO MANUFACTURER'S REQUIREMENTS.

CLASS I BEDDING 3/4" CRUSHED STONE

NOTES:
1. LENGTH OF OPEN TRENCH SHALL BE KEPT TO A

MINIMUM.
2. IF UNSUITABLE MATERIAL IS REMOVED BELOW

BEDDING, REPLACE WITH MATERIAL APPROVED BY
ENGINEER AND COMPACT TO 95% MAXIMUM
DENSITY.

3. NO MECHANICAL TAMPERS SHALL BE USED 
DIRECTLY OVER PIPE TO INSURE PIPE IS NOT 
DAMAGED.

4. BEDDING TO PROVIDE FIRM, STABLE, 
CONTINUOUS AND UNIFORM SUPPORT FOR THE FULL
LENGTH OF PIPE.

5. INSTALL TO STRICTEST INTERPRETATION OF
REQUIREMENTS (PLANS, SPECS & MANUFACTURER)

BACKFILL MATERIAL TO MATCH STRUCTURAL ROADWAY
GRAVEL, SEE ROADWAY SECTION. COMPACTED TO
95% DENSITY STANDARD PROCTOR

ALL BACKFILL TO BE COMPACTED IN 6" to 12" LIFTS

HAUNCHING

BEDDING

BACKFILL

BACKFILL
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DETECTABLE METALLIC WARNING TAPE LABELED "SEWER"

S-016LAST REVISED 09/16/20152015 TRUDELL CONSULTING ENGINEERS

FLUSHING VALVE DETAIL
NOTE: FITTINGS TO
BE SOLVENT WELD

FINISHED GRADE

1-1/2" SCH 40 PVC

BOTTOMLESS CARSON
1419-12 VAULT 11-7/8" x 17-0"
(OR EQUAL) (NO BOTTOM)

1-1/2" SCH 40 90° ELBOW
(TYPICAL)

2" RIGID STYROFOAM
UNDER COVER

1-1/2" SCH 40 PVC
BALL VALVE (N.C.)

CARSON 1419-3B LIGHT
DUTY BOLT DOWN FLUSH
COVER (BLACK)

LEACH STONEADAPT TO 1-1/2" SCH 40 PVC SEE
SITE PLAN FOR SIZE OF  LATERALS

S-002

3/4" = 1'-0"

LAST REVISED 11/16/20152015 TRUDELL CONSULTING ENGINEERS

TYPICAL FORCE MAIN TRENCH

4" TOPSOIL (LOAM) SEED AND MULCH,
AND OVERFILL FOR SETTLEMENT

GRADE AT 2:1 SLOPE
WHEN DEPTH EXCEEDS 5'
BACKFILL FREE OF ORGANIC OR
FROZEN MATERIAL. COMPACTED TO
95% DENSITY STANDARD PROCTOR
UNDER ROADS OR PAVED SURFACES,
AND 90% DENSITY ELSEWHERE
INITIAL 12" OF SELECT BACKFILL FREE
OF ORGANIC OR FROZEN MATERIAL
COMPACTED TO 95% DENSITY
STANDARD PROCTOR

D + 24"

FOR GRASSED
AREAS

FOR PAVED
SURFACES

NOTES:
1. INSTALL TRENCH DAM IN TRENCH TO

PREVENT GROUNDWATER MOVEMENT IN
THE PIPE BEDDING. 100' SPACING
MAXIMUM

2. INSTALL FORCE MAIN AT A CONSTANT
GRADE (NO HIGH POINTS OR LOW POINTS)

3. IF FM HAS LESS THAN 4' OF COVER INSTALL
TWO LAYERS OF INSULATION ON TOP AND
SIDES AND ONE LAYER BELOW PIPE

4. INSTALL TO STRICTEST INTERPRETATION OF
REQUIREMENTS

4"x4"x48" PRESSURE TREATED POST OR
EQUIVALENT PLASTIC MARKER EVERY
200' AND AT ALL BENDS & VALVES
(GRASSED AREAS) PAINTED GREEN
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24"

℄

WHERE 5' OF COVER CAN NOT BE
MAINTAINED COVER FORCE MAIN
WITH 2" RIGID INSULATION. PLACE
INSULATION AT ALL TRENCHED
PAVEMENT & WALK CROSSINGS.
EXTEND INSULATION 10' BEYOND
PAVEMENT OR WALKS IN BOTH
DIRECTIONS
PVC SDR 21 OR 26 FORCE MAIN SEE
SITE PLAN FOR SIZE. INSTALL TO
MANUFACTURER'S REQUIREMENTS.
SAND BED OR 1 1/2" CRUSHED STONE

S-006LAST REVISED 09/16/20152015 TRUDELL CONSULTING ENGINEERS

ALLOWABLE BENDING FOR SDR 21 OR 26 PVC PIPE

MIN. BENDING RADIUS

4" SDR 26 PVC

6" SDR 26 PVC

3" SDR 26 PVC

1 1/2" SDR 26 PVC

2 1/2" SDR 26 PVC

2" SDR 26 PVC

100' RADIUS

50' RADIUS

60' RADIUS

75' RADIUS

90' RADIUS

150' RADIUS

8" SDR 26 PVC

190' RADIUS

ASSEMBLE PIPE IN STRAIGHT LINE IN
TRENCH THEN OFFSET.

AVAILABLE IN EITHER INTEGRAL BELL
GASKETED JOINTS AND SOLVENT WELD
JOINTS.

ALLOWABLE LONGITUDINAL
BENDING FOR PRESSURE RATED
PIPE-ASTM D 2241
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NOTE: PIPING SHALL BE INSTALLED IN ACCORDANCE
WITH THE STRICTEST INTERPRETATION OF THE PLANS,
SPECIFICATION AND MANUFACTURER'S
INSTALLATION GUIDELINES.

S-015LAST REVISED 03/08/20132013 TRUDELL CONSULTING ENGINEERS

FORCE MAIN THRUST BLOCK SPECIFICATIONS

SHALE
TILL
GRAVEL
SAND
CLAY

TYPE
SOIL

BASED ON 50 PSI TEST PRESSURE IF CHANGE IN ELEVATION BETWEEN ANY 2 POINTS IN THE LINE IS GREATER THAN 110' THRUST BLOCKS WILL
BLOCK AGAINST UNDISTURBED TRENCH WALL - CONCRETE BEARING AREA ON FITTING TO BE A MINIMUM OF 1/2 SQUARE FOOT.  THRUST BLOCKS
USE CLASS D (2500 PSI) CONCRETE FOR THRUST BLOCKS.  PLACE 4 MIL. POLYETHYLENE BETWEEN FITTING AND THRUST BLOCK.  PLACE THRUST

NOTE : ENGINEER TO OBSERVE ALL THRUST BLOCKS PRIOR TO BACKFILL.
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MINIMUM BEARING AREA IN SQUARE FEET ON UNDISTURBED TRENCH WALL
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LOAD LBS/FT.
SAFE BEARING
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TRENCH DAM

3'-0"

6" AVERAGE
BED DEPTH

12" FOR
12" PIPE

4'-0"

A

PIPE SIZE

9.508"

15"

18"
16"

12"
10" 13.50

13.50
17.65
17.65
21.50

6"
4"

DIMENSION "A"

9.50
9.50

INSTALLATION PROCEDURE
1. MEASURE THE DISTANCE BETWEEN THE

LASER POINT AND THE TRENCH
BOTTOM.

2. DIG A TRENCH APPROXIMATELY THREE
FEET FROM THE PRECEDING BELL TO
ACCOMMODATE THE BOTTOM OF THE
DAM.

3. WITH THE NECK OF THE DAM FACING
UPSTREAM, FIT THE DAM INTO THE
HAND DUG TRENCH.

4. CENTER THE DAM OPENING INTO THE
CORRECT POSITION AND SNAP EDGES
INTO THE TRENCH SIDE WALLS.  THE
DAM OPENING MUST BE LOCATED
BEFORE BACKFILLING BEGINS.

5. PLACE BEDDING MATERIAL ON BOTH
SIDES OF THE DAM.

6. SLIDE THE FLEXIBLE COUPLING OVER
THE PIPE TO BE INSTALLED.  SLIDE PIPE
THROUGH THE DAM OPENING AND
BELL AS USUAL.  SLIDE THE FLEXIBLE
COUPLING OVER THE DAM NECK AND
TIGHTEN.

7. SET THE PIPE TO LINE AND GRADE THEN
BACKFILL.

8. UNLESS INDICATED OTHERWISE INSTALL
TRENCH DAM EVERY 100 FEET.

9. ENGINEER TO OBSERVE TRENCH DAMS
UNLESS WAIVED.

TRENCH
BOTTOMTOP OF BEDDING

FLEXIBLE
COUPLING RIPLEY'S

DAM

TRENCH
BOTTOM

BEDDING
MATERIAL

RESEAL WITH
EXISTING MATERIAL

UNDISTURBED
TRENCH BOTTOM

S-017LAST REVISED 01/25/20162016 TRUDELL CONSULTING ENGINEERS

DISTRIBUTION RISER (FOR 2" FORCEMAIN) 3/4"=1'-0"

42
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SCH 40 PVC TEE
2X1.5X1.5 FOR 1.5"
LATERALS

2" x 4' x 4' RIGID
INSULATION OVER  THE
DISTRIBUTION RISERS

FINISH GRADE,
SEE SITE PLAN

2" SCH 40 PVC RISER

2" TEE

2" SCH 40 PVC
SOLVENT WELD

2" ELBOW

2" SDR 26 PVC
OR SDR 21

CONCRETE THRUST BLOCKS

NOTE: FITTINGS TO BE
SOLVENT WELD

FLOW EQUALIZATION VALVE (HORIZONTAL)

DISTRIBUTION RISER

NTS

SCH 40 PVC
1.5" LATERALS

FINISHED GRADE

S-059LAST REVISED 11/06/20152015 TRUDELL CONSULTING ENGINEERS

1.5" SCH 40 PVC BALL VALVE TO ALLOW
FOR EQUAL DISTRIBUTION IN EACH

LATERAL FOR STEPPED TRENCHES. SEE
SITE PLAN FOR LOCATION(S) REQUIRED.

NOTE:
1. CONTRACTOR TO LEAVE THIS

PORTION OF STONE TRENCH FREE
OF STONE BACKFILL TO ALLOW
FOR VALVE MANIPULATION
DURING SQUIRT TEST.

2. CONTRACTOR TO REMOVE
HANDLE OR SECURE WITHOUT
DISTURBING VALVE POSITION AND
BACKFILL WITH STONE CAREFULLY.
SQUIRT TEST TO BE RUN AGAIN
AFTER BACKFILL AT VALVE ONLY &
PRIOR TO BACKFILL OF LATERALS
IS INSTALLED.

WHERE VERTICAL VALVE IS
NECESSARY PER SITE PLAN,
INSTALL 24" LENGTH OF #4
REBAR 4" OFF VALVE AND

PIPING TO ALLOW FOR
MAGNETIC LOCATION

SEALED, FOR 12" (MIN.), BY

GROUNDWATER MONITOR WELL

2010 TRUDELL CONSULTING ENGINEERS

2"

24
"

72
"

48
"

12
"

12
"

LAST REVISED 01/18/10 SWR-004S

NTS

PUDDLED CLAY, BENTONITE, OR

BENTONITE/ CEMENT.
EQUAL PARTS MIXTURE OF SOIL/

INSTALLATION:

BACKFILL MOUND AROUND PIPE
AUGER HOLE AND INSTALL PIPE

PREVENT SURFACE RUNOFF INFLUENCE
USE CARE IN INSTALLATION TO 

BORE HOLE 4"-6" DIA.

2" PVC SLOTTED WELL SCREEN
WITH WASHED SAND OR GRAVEL
PACKING EXTENDING FOR 12"
ABOVE TOP OF SCREENED SECTION
TO FILL ANNULAR SPACE

24
" M

IN
.

PROVIDE CAP

SOLID PVC PIPE SURROUNDED AND 

EXPOSE 2' OF PIPE

2016 TRUDELL CONSULTING ENGINEERS

ALTERNATING VALVE MANHOLE
(PLAN VIEW)

2" RUBBER BOOT, PRESSED INTO
8" HOLE (TYPICAL)

4' I.D. PRECAST CONCRETE
MANHOLE STRUCTURE

2" SCH 80 PVC
BALL VALVE

COPOLYMER POLYPROPOLENE
PLASTIC LADDER RUNGS
@ 12" O.O.

WEEP HOLE PER ENGINEER'S
REQUIREMENTS BEDDED IN STONE &
WRAPPED IN FABRIC.

ALL PIPING OUTSIDE MANHOLE TO BE SDR 21 PVC
ALL FITTINGS INSIDE MANHOLE TO BE SCH 80 PVC
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2" FORCE MAIN ALTERNATING VALVE MANHOLE (PROFILE)

5"

18
"
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"

GROUT FRAME TO TOP

ECCENTRIC CONICAL TOP SECTION

PRECAST CONCRETE ADJUSTING RING
MINIMUM 4 INCHES, MAXIMUM 12 INCHES

HEAVY DUTY FRAME & LID
LEBARON LC327-000 OR EQUAL
WITH SELF SEALING GASKET
LEBARON "SEAL TITE" OR EQUAL

BUTYL RUBBER SEAL

PAVED
AREAS

UNPAVED
AREAS

30" DIA.
8"

SLOPE FRAME AND LID TO MATCH
ROAD GRADES

REFER TO ROAD SECTIONS FOR
DEPTH OF SUBGRADE AND
ROADWAY MATERIALS

SEAL EXTERIOR JOINTS WITH
BITUMINOUS MASTIC

WELDED WIRE FABRIC (6x6 WWF)

12" GRAVEL FOR SUBBASE OR
AS REQUIRED BY ENGINEER IF
WET AND OR UNSTABLE
CONDITIONS EXIST

UNDISTURBED SOIL

#4 BARS, 6" O.C., BOTH WAYS

COPOLYMER POLYPROPYLENE PLASTIC RUNGS
WITH 1/2" GRADE STEEL REINFORCEMENT OR
EQUAL, 12" O.C.48" DIA.

2" PVC SCH. 80 BALL VALVE

MANHOLE NOTES:
1. IF DEPTH OF MANHOLE IS LESS 

THAN 7 FEET FROM RIM TO 
INVERT, THEN A FLAT TOP WILL BE 
INSTALLED. IF DEPTH IS 7 FEET OR 
MORE, THEN A CONICAL TOP 
WILL BE INSTALLED.

2. ENGINEER TO APPROVE BACKFILL
AROUND STRUCTURE.

RUBBER BOOT

2" x 2" PVC SCH. 80 TEE

WEEP HOLE AS BEDDED IN STONE
AND WRAPPED IN FABRIC

SIDE THRUST
SUPPORT

2" PVC SDR 21 FORCEMAIN UNLESS NOTED
DIFFERENTLY ON SITE PLAN

2" PIPE
SUPPORT

2" SCH. 80 PVC

2" SCH 80 PVC
BALL VALVE
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