Guidelines for Careful Execution Requirements

Applicable to HDPE Structured Wall Pipes by PolyGrande — Hebeish Group

1. Introduction

This document outlines the required soil conditions, trench configurations, backfill quality,
and installation procedures to qualify pipeline installations as Careful Execution. These
guidelines apply to HDPE structured wall pipes installed at significant burial depths with
strict control measures to ensure pipe integrity.

2. Definition of Careful Execution

Careful Execution applies to installations that meet the following criteria:
¢ High-quality backfill compacted to a stiffness of approximately 14 MPa.
e Use of native competent granular soil or crushed rock.

e Strict supervision and quality assurance under a certified geotechnical
consultant.

3. Acceptable Soil Conditions

Soils suitable for Careful Execution include well-graded, non-plastic materials that can
achieve high stiffness with moderate to high compaction.

Table 1. Suitable Soils for Careful Executions

Soil Description USCS Symbol Degree of Compaction

Well-graded sands or gravels (<12% fines) | GW, GP, SW, SP | Moderate

CrushedRock | cmm-- Moderate




4. Backfill Stiffness Requirements

The target stiffness of the backfill (E’) must be achieved through proper material selection
and compaction.

Table 2. Backfill Stiffness Based on Soil Type and Compaction

Backfill Material Slight Compaction Moderate High
(MPa) (MPa) (MPa)

Fine-grained soils (<50 LL), CL, ML | 1.38 2.76 6.89

(low fines)

Coarse-grained with some fines 2.76 6.89 13.79

(SM, SC, GM)

Clean coarse-grained soils (GW, 6.89 13.79 20.68

GP, SW, SP)

Crushed Rock 20.68 20.68 20.68

To qualify as Careful Execution, the backfill stiffness must exceed 13 MPa.

5. Installation and Compaction Procedures

e Use of vibratory compactors and moisture-controlled layers.

e Lay pipes on uniform bedding (sand/crushed rock).

e Compact backfill on both sides and above the pipe in controlled layers.
e Monitor compaction using field density tests.

6. Pipe Deformation Limits
Allowable deformations are determined based on pipe stiffness (SR).

Table 3. Allowable Pipe Deformation by Stiffness Class
Pipe Stiffness (SR) Max Allowable Deformation (A)
8 kN/m? 2.5% of pipe diameter

16 kN/m? 3.0% of pipe diameter



31.5 kN/m?® 3.5% of pipe diameter

7. Supervision and Approval Requirements
e All Careful Execution installations must be supervised by a geotechnical
consultant.

e Consultant must validate:
o Soil classification.
o Backfill quality and compaction levels.
o Trench geometry.
o Installation techniques.

e All compaction testing results must be documented and verified.

8. Additional Considerations

o Traffic Loads: Negligible for depths >4m.

e Groundwater: Effects are balanced between buoyancy and hydrostatic pressure;
not a governing factor.

e Buckling: Must be checked to avoid local pipe failure using standard equations.

9. Conclusion

Careful Execution allows for deeper HDPE pipe installations when strict conditions
related to soil type, compaction, and trench geometry are met. It requires detailed
planning, qualified supervision, and rigorous field control. These guidelines must be
followed precisely to ensure long-term structural performance and safety of buried
pipelines.

Prepared by: Engineering Department, PolyGrande - Hebeish Group
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