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Figure 6-1: Trench Terms
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Minimum Trench Width

AASHTO Sec 30 ASTM D 2321
Inside diameter  Typical Outside Min. Trench Min. Trench
in. (mm) Diameter in. (mm) Width in. (mm) Width in.(mm)
4 (100) 5(120) 19 (480) 21 (530)
6 (150) 7(177) 22 (570) 23 (580)
8 (200) 9 (233) 26 (650) 25 (640)
10 (250) 11 (287) 29 (740) 27 (690)
12 (300) 14 (356) 33 (840) 30 (760)
15 (375) 18 (450) 39 (980) 34 (870)
18 (450) 21 (536) 44 (1110) 38 (970)
21 (525) 24 (622) 49 (1240) 43 (1080)
24 (600) 27 (699) 53 (1350) 46 (1180)
30 (750) 34 (866) 63 (1600) 55 (1390)
36 (900) 41 (1041) 73 (1870) 63 (1610)
42 (1050) 48 (1219) 84 (2130) 72 (1830)
48 (1200) 54 (1372) 93 (2360) 80 (2020)
54 (1350) 61(1577) 105 (2670) 90 (2276)
60 (1500) 67 (1707) 113 (2870) 96 (2440)
72 (1800) 80 (2032) 132 (3350) 112 (2840)

1 Also refer to manufacturer's recommendations
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Minimum Spacing of Parallel Pipes in a Single Trench

Normal Diameter (D) in. (mm) Minimum Spacing in. (mm)
< 24 (600) 12 (300)
> 24 (600) D/2
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Bedding—> NN 14 in (0.1 m) min.

‘/v Foundation ~_7

Figure 6-2: Location of Bedding Area of the Backfill Envelope
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Figure 6-3

Figure 6-3: Bedding Angle
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Bedding Constant Values

Bedding Angle, degrees | Bedding Constang

0 0.110

30 0.108

45 0.105

60 0.102

90 0.096
120 0.090
180 0.083
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Table 6-4
Backfill Class and Quality

Pipa Embedmant Material E, psi [k?a) for Degree of Embedment Compa ction
ASTM D 2321 ASTM D 2487 ABSHTO | Min. Ste. Lift Slightly | Moderate High
W43 Proctor | Placemznt|  Dumped <83% | 85%-95% >95%
Class Description Notation Description Metztion| Density (%)  Depth |

1A | Cpen-graged, HA Angular crushec 5 Dumped 18" | 1000 3000 300 3009
clean manu- stone or rock, 56 (0.45 m) 5,900) (20,700 (20,700 (20,708
facturad trushed gravel,
agoragates crushzd slag;

larmge voids with
itle o na fines

IB | Denss-gradec L) Angular crushed
clean manu- stone or other
facturad, Class 1A material
processed and stonedsand
aggragates mictures; litzlz or

no fines
Il | Clean, coarse- aw Well-graded graval, 5 854 w MR 1000 4000 rwo
grained scils gravelfsand mixtures, 6 030 | 16,900) 113,800) (20,700)
I the or na fines &7
GP Poody graded
-;ravei. aa'u'ela’;and
mixtures; litle o
no fines

Swy Well-eradad sands,
gravelly sands; little
o na fines
Sp Poorly graded sandg
gravelly sands; little
o ne fines

| Coarse-grained GM Silty gravels, Grave] and 9ipa g /R N/R 1000 000
soils with fines gravel'sand/silt sand vith (0.20 ) (&,200) 13.800)
mixtures <10% fine:

GC Clayey gravals,
graveltsznd/clzy
mixtures

5M Silty sands, sand/
silt mixtures

5L Clayey sands,
sanc/clay mixtures
IWA** | Incrganic ML | Inarganic sits and | N/R N/R NR 1000
fine-grained very fine sands, 6,900)
soils rack flour, silty or
clayey fine sands.
sifts with slight
plasticity

a Inorganic clays of
ey to medium
plasticity; ﬁ;rml W
sandy or silty clays;

lzan clays

VE | Inorganic MH Inorganic silts, N/R N/R NR NR
fine-grained MAcacegus or
soils diamaceous fine
sandy o silty
sails, elastic solls

™ Inorganic clays of
high plaszicity,
fat clzys
¥ | Organicer 0oL Crganic silts and N/R N/R NR N/R
highly organic arganic silty clays
soils of low plastiaty

CH Organic days of N/R: Use not recommended by ASTM D 2321 for part of the backfill ervdlope,
medium to high
plast icity, organic
silts **Use under the direction of a soils expert.

PT Peat znd other :
high orgaric soils | l |

*Refer to ASTM D 2327 for more camplete soil descriptions.
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¢ AASHTO Section 30— Thermoplastic Pipe.
*AASHTO M 145- Classification of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes.
*ASTM D 1556- Density of Soil In Place by the Sand Cone Method. ASTM D 2167- Density of Soil In Place by the Rubber
Balloon Method.
*ASTM D 2321- Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow
Applications.
*ASTM D 2922- Density of Soil and Soil-Aggregate In Place by Nuclear Methods (Shallow Depth).
*ASTM D 2937- Density of Soil In Place by the Drive - Cylinder Method. ASTM D 4564- Density of Soil in Place by the Sleeve
Method.
*ASTM D 4914- Density of Soil and Rock In Place by the Sand Replacement Method in a Test Pit.
*ASTM D 5030- Density of Soil and Rock In Place by the Water Replacement Method in a Test Pit.
*ASTM F 1417-Standard Test Method for Installation Acceptance of Plastic Gravity Sewer Lines Using Low-Pressure Air.
*CAN/CSA B 182.11- Recommended Practice for the Installation of Thermoplastic Drain, Storm and Sewer Pipe and Fittings.

eHoward, Amster, Pipeline Installation Relativity Publishing, Lakewood, Colorado, .1996
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