RECOMMENDATIONS FOR INSTALLATION AND USE OF SOILS AND AGGREGATES FOR FOUNDATION, EMBEDMENT AND BACKFILL

SOIL CLASS

GENERAL RECOMMENDA—
TIONS AND RESTRICTIONS

FOUNDATION

BEDDING

HAUNCHING

INITIAL BACKFILL

EMBEDMENT
COMPACTION

FINAL BACKFILL

CLASS |A

DO NOTE USE WHERE CONDI—

TIONS MAY CAUSE MIGRATION
OF FINES FROM ADJACENT
SOIL_AND LOSS OF PIPE
SUPPORT, SUITABLE FOR USE
AS A DRAINAGE BLANKET
AND UNDERDRAIN IN ROCK
CUTS WHERE ADJACENT
MATERIAL IS SUITABLY
GRADED

SUITABLE AS FOUNDATION
AND FOR REPLACING
OVER—EXCAVATED AND
UNSTABLE TRENCH
BOTTOM AS RESTRICTED
ABOVE. INSTALL AND
COMPACT IN 6—IN. MAX—
IMUM LAYERS.

SUITABLE AS RESTRICTED
ABOVE. INSTALL IN 6-IN.
MAXIMUM LAYERS.

LEVEL FINAL GRADE BY
HAND. MINIMUM DEPTH
4 IN. (6 IN. IN ROCK
CcuTS).

SUITABLE AS RESTRICTED
ABOVE. INSTALL IN 6—IN.
MAXIMUM LAYERS.

WORK IN AROUND PIPE
BY HAND TO PROVIDE
UNIFORM SUPPORT

SUITABLE AS RESTRICTED
ABOVE. INSTALL TO A
MINIMUM OF 6 IN.
ABOVE PIPE CROWN.

PLACE AND WORK BY HAND
TO INSURE ALL EXCAVATED
VOIDS AND HAUNCH

AREAS ARE FILLED. FOR
HIGH DENSITIES USE VI—
BRATORY COMPACTORS.

COMPACT AS REQUIRED BY
THE ENGINEER.

CLASS 1B

PROCESS MATERIAL AS
REQUIRED TO OBTAIN GRA—
DATION WHICH WILL MINI—
MIZE MIGRATION OF AD—
JACENT MATERIALS
SUITABLE FOR USE

AS DRAINAGE BLANKET
AND UNDERDRAIN.

SUITABLE AS FOUNDATION
AND FOR REPLACING
OVER—EXCAVATED AND
UNSTABLE TRENCH
BOTTOM. INSTALL AND
COMPACT IN 6—IN. MAX—
IMUM LAYERS.

INSTALL AND COMPACT IN 6—
IN. MAXIMUM LAYERS

LEVEL FINAL GRADE BY
HAND. MINIMUM DEPTH

4 IN. (6 IN. IN ROCK

CUTS).

INSTALL AND COMPACT IN
6—IN. MAXIMUM LAYERS
WORK IN AROUND PIPE
BY HAND TO PROVIDE
UNIFORM SUPPORT.

INSTALL AND COMPACT TO A
MINIMUM OF 6 IN.
ABOVE PIPE CROWN

MINIMUM DENSITY 85 %
STD. PROCTOR® USE

HAND TAMPERS OR VI—
BRATORY COMPACTORS.

COMPACT AS REQUIRED BY
THE ENGINEER.

CLASS I

WHERE HYDRAULIC GRA—
DIENT EXISTS CHECK
GRADATION TO MINIMIZE
MIGRATION. "CLEAN"
GROUPS SUITABLE FOR
USE AS DRAINAGE
BLANKET AND
UNDERDRAIN.

SUITABLE AS FOUNDATION
AND FOR REPLACING
OVER—EXCAVATED AND
UNSTABLE TRENCH
BOTTOM AS RESTRICTED
ABOVE. INSTALL AND
COMPACT IN 6—IN. MAX—
IMUM LAYERS.

SUITABLE AS RESTRICTED
ABOVE. INSTALL AND
COMPACT IN 6—IN. MAX—
IMUM LAYERS. LEVEL
FINAL GRADE BY HAND
MINIMUM DEPTH 4 IN.

(6 IN. IN ROCK CUTS).

SUITABLE AS RESTRICTED
ABOVE. INSTALL AND
COMPACT IN 6—IN. MAX—
IMUM LAYERS. LEVEL
FINAL GRADE BY HAND.
MINIMUM DEPTH 4 IN.

(6 IN. IN ROCK CUTS).

SUITABLE AS RESTRICTED
ABOVE. INSTALL AND
COMPACT TO A MIN—
IMUM OF 6 IN. ABOVE
PIPE CROWN.

MINIMUM DENSITY 85 %
STD. PROCTOR® USE

HAND TAMPERS OR VI—
BRATORY COMPACTORS.

COMPACT AS REQUIRED BY
THE ENGINEER.

CLASS I

DO NOT USE WHERE WATER
CONDITIONS IN TRENCH
MAY CAUSE INSTABILITY

SUITABLE AS FOUNDATION
AND FOR REPLACING
OVER—EXCAVATED TRENCH
BOTTOM AS RESTRICTED
ABOVE. DO NOT USE IN
THICKNESSES GREATER
THAN 12 IN. TOTAL. IN—
STALL AND COMPACT IN
6—IN. MAXIMUM LAYERS

SUITABLE ONLY IN DRY
TRENCH CONDITIONS. IN—
STALL AND COMPACT IN
6—IN. MAXIMUM LAYERS.
LEVEL FINAL GRADE BY
HAND. MINIMUM DEPTH
4 IN. (6 IN. IN ROCK
CuTS).

SUITABLE AS RESTRICTED
ABOVE. INSTALL AND
COMPACT IN 6—IN. MAX—
IMUM LAYERS. WORK
AROUND PIPE BY HAND.
TO PROVIDE UNIFORM
SUPPORT

SUITABLE AS RESTRICTED
ABOVE. INSTALL AND
COMPACT TO A MIN—
IMUM OF 6 IN. ABOVE
PIPE CROWN.

MINIMUM DENSITY 90 %
STD. PROCTOR. USE
HAND TAMPERS OR VI—
BRATORY COMPACTORS.
MAINTAIN MOISTURE
CONTENT NEAR OPTIMUM
TO MINIMIZE
COMPACTIVE EFFORT.

COMPACT AS REQUIRED BY
THE ENGINEER.

BWHEN USING MECHANICAL COMPACTORS AVOID CONTACT WITH PIPE. WHEN COMPACTING OVER PIPE CROWN MAINTAIN A MINIMUM OF 6 IN. COVER WHEN USING SMALL MECHANICAL

COMPACTORS. WHEN USING LARG

ER COMPACTOI

RS MAINTAIN MINIMUM CLEARANCES AS REQUIRED

BY THE ENGINEER.

THE MINIMUM DENSITIES GIVEN IN THE TABLE ARE INTENDED AS THE COMPACTION REQUIREMENTS FOR OBTAINING SATISFACTORY EMBEDMENT STIFFNESS IN MOST INSTALLATION CONDITIONS.

GENERAL NOTES:

(580) 234-8346

P.0. Box 1768
Enid, Oklahoma 73702

The City Of Enid
(580) 234-0400 Fax:

401 West Owen K. Garriott Road
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Contacts:

Director of Engineering Services
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The City Of Enid, Oklahoma

Project Number:

Project Location:

COMPACTED:
BACKFILL

GRAVEL OR
COMPACTED,

OPEN DITCH INSTALLATION

0.5 BC MIN.

12"
(300)
MiIN.
TOP_OF
COMPACTED
BACKFILL
L
COMPACTED
GRANULAR MATERIAL
COMPACTED
GRANULAR MATERIAL
GRANULAR GRANULAR
FOUNDATION FOUNDATION
JRENCH EMBANKMENT
CLASS B

EXCAVATED TRENCH WIDTH
« N

[~ FINAL BACKFILL""

| PIPE_EMBEDMENT,

HAUNCHING

BEDDING

NI
SASAAAN AN

INITIAL BACKFILL

li ~ serNGINE

a

6 70 12 IN.
(150 TO 300 MM)
|

WY
ANA

NI

TRENCH CROSS SECTION SHOWING TERMINOLOGY

HAUNCHING ZONE

0.1 BC MIN.

COMPACTI

GRANULAR MAT'L.
OR COMPACTED
BACKFILL

GRANULAR
FOUNDATION
TRENCH

HIGH DENSITY CORRUGATED POLYETHYLENE PIPE
HEIGHT OF COVER
H—20 AND E-80 LIVE LOADS

NOMINAL DIAMETER M‘NMU&M(MCM%VER MAXIMUM COVER
N, (MM) H-20  E-80 FT._ (M)
12 (300) 12 (300) 24 (600) 58 (18)
15 (375) 12 (300) 24 (600) 59 (18)
18 (450) 12 (300) 24 (600) 62 (19)
24 (600) 12 (300) 24 (600) 61 (19)
30 (750) 12 (300) 24 (600) 61 (19)
36 (900) 12 (300) 24 (600) 61 (19)

STRUCTURAL DESIGN CALCULATIONS BASED UPON LOAD FACTOR
DESIGN METHODOLOGY PER AASHTO.

TOP OF
COMPACTED
ACTED BACKFILL
FILL
ED
GRANULAR
FOUNDATION
EMBANKMENT
CLASS C

MULTIPLE INSTALLATION OF
POLYETHYLENE PIPES

DIAMETER OF PIPE | C5EAR BISTANEES
N, (MM)
18 (450) T 2 (0.36)
24 (600) T 5 (0.44)
30 (750) T8 (052
36 (300) 11" (0.60)

CLASSES OF EMBEDMENT AND BACKFILL MATERIALS

(580) 234-8346

P.0. Box 1768
Enid, Oklahoma 73702

The City Of Enid
401 West Owen K. Garriott Road

(580) 234-0400 Fax:
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REVISIONS

Contacts:

Robert Hitt, Director of Engineering Services

Jason Brinley, Civil Engineer

The City Of Enid, Oklahoma

Project Number:

Project Location:

SOIL GROUP PERCENTAGE PASSING SIEVE SIZES
CLASS TYPE %Ygg% DESCRIPTION 1( 1/2 |). ¢ NO. 4 ) ?&725?0
40 MM 4.75 MM .
(MATERIALS: UNLESS OTHERWISE SPECIFIED ON THE PLANS (%) DESIGNATION OF TYPE: THE TYPES OF PIPE WILL BE INDICATED BY : w3 M) : wd
{5, SR, CORUGATo PO e e L LT oSt sz TSR AT [T |meRSmRse o | wn | ox | s =
—294, L M = — . 3 g M =
STANDARD SPECIFICATION FOR CORRUGATED POLYETHYLENE TYPE C: THIS PIPE WILL HAVE A FULL CIRCULAR CROSS— ol « BROKEN CORAL, CRUSHED SLAG, anl «
PIPE. SECTION, WITH A CORRUGATED SURFACE BOTH INSIDE Cuo CINDERS OR SHELLS: LARGE VOID Cuo N
(2) RESINS: CORRUGATED POLYETHYLENE PIPE SHALL BE MANUFACTURED AND OUTSIDE. o5 CONTENT, CONTAIN LITTLE OR NO o5
FROM HIGH DENSITY POLYETHYLENE VIRGIN COMPOUNDS, P NES. N o
AND SHALL CONFORM TO THE REQUIREMENTS OF TYPE S: THIS PIPE WILL HAVE A FULL CIRCULAR CROSS— Nzl -~ B MANUFACTURED, PROCESSED NONE ANGULAR, CRUSHED STONE §0R 100 % <50 % <5 % -ZL| o
® ASTM D-3350 FOR THE CELL CLASSIFICATION 324420C. sAEchngNéMvggHTHAI':J I?ELIE«'TIE}NSIQRRUGATED PIPE WALL N AGCREGATES; DENSE- gNsznghés/ss A MATERIALS =
COUPLING BANDS: EXCEPT AS OTHERWISE REQUIRED HEREIN, COUPLING . 2
BANDS AND OTHER HARDWARE FOR CORRUGATED (5) INSTALLATION: CORRUGATED POLYETHYLENE PIPE SHALL BE INSTALLED IN ACCORDANCE S5l & A o S ECAED  TO S°% &
POLYETHYLENE PIPE SHALL DEMONSTRATE THAT WITH ASTM D—2321, LATEST EDITION, "STANDARD PRACTICE FOR Io R N LA o 9
THEY MEET THE SOIL TIGHTNESS REQUIREMENTS UNDERGROUND INSTALLATION OF THERMOPLASTIC PIPE FOR SEWERS waol ™ N0 FINES CSEE 1.8 Hal ©
OF AASHTO SECTION 23.3.1.5.4 "STANDARD AND OTHER GRAVITY FLOW APPLICATIONS.” ozl 7 ¢ 8.). 2<Z| 7
SPECIFICATIONS FOR HIGHWAY BRIDGES.” < ‘ I COARSE—GRAINED SOILS, CLEAN | GW WELL—GRADED GRAVELS AND 100 % <50 % <5 % 5 < ‘
=3 = GRAVEL—SAND MIXTURES; LITTLE "COARSE <= Q
PIPES BEING CONNECTED 70, FORM A TGNTLY GLOSED 2235|: ° OR NO FINES. FRACTION" 2235|: °
JOINT AFTER INSTALLATION. TRENCH WIDTH BASED ON OUTSIDE DIAMETER §§ x z E P Eé’,?&éf‘?f,fé’%ﬁ’.x‘%ﬁé‘ééﬁ’%‘& §§ o z z
TESIOATON ) L 0 S M R 7Pe (Nsog) o, T TR wors 7 SEE B e 1Sl
MM . & £ - — 2 2 3
OR SECOND CORRUGATION FROM THE END OF EACH PIPE. ]";‘ ((375)) 3FJ T 1()"‘) . - sw VE'-E;LSESSQ;ELTSTA&DERA% GRAY o0sSF “ -
I8 BTN ELTATON B 8 SN W TG L0 o= e o=
. . ngr. Seal: SP —GRA Al ngr. Seal:
néorgggz.EsuALL BE CLOSED—CELL EXPANDED RUBBER OR 24 (800) 39 (1.2) 53,3’7& s‘,i";;&?"u%u“"%;".?o
. 30 (750) 48 (1.5) FINES.
36 (900) 54 (1.7) COARSE—GRAINED SOILS, BOR—  |E.G. GW—GC, | SANDS AND GRAVELS WHICH ARE | 100 % VARIES 5 % 10
DERLINE CLEAN TO W/FINES SPZSM. BORDERLINE BETWEEN CLEAN 12 %
AND WITH FINES.
i COARSE—GRAINED SOILS, WITH oM SILTY GRAVELS, GRAVEL-SAND SILT| 100 % <50 % OF | 12 % T0
FINES MIXTURES. TConRSE 50 %
oC CLAYEY GRAVELS, GRAVEL—SAND—
CLAY MIXTURES.
SM SILTY SANDS, SAND—SILT 550 % OF
MIXTURES. COARSE
FRACTION
sc CLAYEY SANDS, SAND—CLAY MiX—
TURES.




