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Geocell



Definition and Core Composition

Geocell is a3D honeycomb grid structuremade of high-molecular polymers (primarily

HDPE). It acts as an important reinforcement material in modern geotechnical engineering,
forming a high-strength composite structure with fill materials to significantly enhance soil

stability.

. Material Properties

Made of HDPE, it offers excellent aging
resistance, corrosion resistance, and superior
impact toughness, ensuring durability in
harsh environments.

{:} Structural Form

Expands into a 3D grid structure (50-300mm
height, 200-800mm pitch). Provides effective
lateral confinement to prevent sail
displacement.

Geocell Physical Form
Expands into a 3D honeycomb structure



Core Design Philosophy: Foldable & Expandable

The engineering genius of geocell lies in its ability to be compact for transport and rapidly scalable for construction.

TRANSPORT & STORAGE

‘ ﬂ Compressed into dense, accordion-like bundles,

drastically cutting down logistics volume and
storage space requirements.

ON-SITE CONSTRUCTION

Quickly stretched horizontally to expand into a

large-area 3D honeycomb grid, ready for : OP.TlMlZEID _FOR EFFICIENCY :

immediate filling with infill material This dual nature design maximizes both transport cost savings and
' on-site deployment speed.

>




Working Principle: 3D Confinement and Load Distribution

® 01/ Lateral Confinement Mechanism

The honeycomb structure locks infill materials, preventing
lateral displacement and transforming loose soil into a stable
structural layer.

i,
(/ 02 / Load Diffusion Mechanism

Distributes concentrated loads over a larger area, reducing
stress on weak subsoil and utilizing the tensile strength of the
polymer.




Core Advantages and Limitations Analysis



Five Core Advantages

Significant Settlement
Control

Its 3D honeycomb structure acts
like a "skeleton," providing strong
lateral confinement to subgrade
materials, effectively reducing
post-construction settlement.

02

Bearing Capacity
Improvement

Through lateral confinement and
load diffusion, the composite
structure significantly improves
subgrade bearing capacity,
allowing it to withstand greater
loads.

03

Lightweight Transport &
Efficient Construction

Foldable nature means low
transport costs. On-site installation
is fast, simple, and requires
minimal equipment, effectively
shortening project duration.

Excellent Material Performance Environmental Friendly & Cost-effective

Extensive use of local sand, gravel, and soil as infill materials
lowers costs and reliance on high-quality materials. The
process is also environmentally friendly with minimal impact.

High-molecular materials such as HDPE have excellent
resistance to aging, acid/alkali corrosion, and chemical
attacks, allowing long-term service in harsh environments. 05




01Stringent Requirements for Infill and Compaction

Problem:
Inadequate compaction creates voids, failing to transfer
loads effectively and weakening the reinforcement effect.

Countermeasure:

Use specialized small compaction equipment for full-
through compaction in each cell; follow layered filling
strictly.

02Experience-dependent Design & Precision
Construction

Problem:
Parameters rely on experience; loose installation causes
slack/slippage, losing lateral restraint.

Countermeasure:
Refer to similar cases; use dedicated anchors/connectors
to ensure tension and secure installation.
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Application Fields of Geocells



Wide Range of Applications

Geocell, with its unique 3D structure and excellent mechanical properties, is widely used in multiple core fields of geotechnical engineering and
infrastructure construction:

. Slope Protection C@ Soil Stabilization

) Used for soft ground improvement and subgrade

Reinforces soil slopes to prevent erosion and instability. einforcerment

m Retaining Wall 6 Channel Protection

Constructs flexible retaining walls with good integrity v
and deformation resistance.

Reinforces river and channel banks to prevent scouring.
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Engineering Case and Bill of Materials



Detailed Explanation of Key Accessories

01. Anchor Rod & Limiting Cap

02. Connector (Plastic Clip)

Anchor rods are key components for fixing geocells, usually made
of steel bars. Limiting caps are made of plastic and fit over the top
of the anchor rods to prevent damage to the geocell sheet during
hammering and provide a flat bearing surface.

Used to connect single geocell sheets into a continuous, integral
reinforcement layer. This is crucial to ensure the entire system
works synergistically.If special plastic clips are missing, they must
not be replaced with lower-strength plastic cable ties or wire, as
they tend to break during backfilling or shotcreting, leading to
connection failure and loss of continuity.
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Geocell Construction and Installation Guide
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Pre-construction Preparation: Subgrade Treatment

Wa 01 Subgrade Leveling

The laying surface must be flat and firm. Clear away soft
soil, holes, or gravel to ensure a stable foundation for
subsequent construction.

02. No Premature Rolling

No vehicles are allowed on the empty geocell before
backfilling. Its structure cannot bear heavy rolling, which
may cause damage.




Standard Construction Process (1): Laying and Connection

01/ Laying 02 / Connection 03 / Secure Connection

Unfold and flatten the geocell along the Use plastic clips to securely join adjacent Ensure the connections are firm to form a
principal stress direction. sheets. continuous layer.



Standard Construction Process (2): Anchoring and Backfilling

03 / Anchoring Construction 04 / Backfilling & Compaction

- Drill holes diagonally above cells,
insert anchors with caps.

-+ Hammer anchors down slightly.
Ensure depth is at least20-30 cm.

- Fill cells evenly with graded sand/gravel or improved soil.
- Compact thoroughly in layers. Follow"Layered Backfill &
Compaction"strictly.

& Key: Caps must fully fit grid sheets for secure fixation.



Construction Process Video Demonstration

Below is a video demonstrating the standard construction process of geocell, including anchoring and backfilling, to give you a more

intuitive understanding.

01

Drilling Anchor Holes

Drilling anchor holes at precise
positions on the compacted
subgrade.

02

Securing the Geocell

Hammering anchor rods through
the geocell to secure it firmly to
the ground.

03

Backfilling Infill

Filling the expanded geocell cells
with granular material up to the
required height.

04

Compaction

Using a small plate compactor to
achieve thorough compaction of
the infill material.



Construction Renderings

Before construction Installation Geocell Fill with soil Fill with concrete



Key Construction Considerations
@ 01. Anchor Point Position
Drill holes precisely above the geocell diagonals.

02. Ensure Continuity
All panels must be reliably connected to form a unified layer.

03. Ensure Tension
The geocell must be tensioned before anchoring to avoid slack

laying.
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Maintenance & Repalr

ENSURING LONG-TERM PERFORMANCE



Geocell Maintenance & Inspection

The design service life of virgin HDPE geocells exceeds 50 years under normal conditions. Proper maintenance is key to achieving this

lifespan.

:FF

“Preventive maintenance is the
cornerstone of longevity”

X
v

01. Routine Maintenance (Monthly)

- Debris Removal:Clear surface debris to ensure unobstructed
drainage.

- Vegetated Slopes:Water 1-2 times/week (growing season) & fertilize
monthly.

02. Periodic Inspections

- Every 6 Months:Conduct a routine visual inspection of the geocell
surface.

- Annually:Perform a comprehensive inspection of the entire geocell
system.

03. Inspection Checklist

Check for geocell damage/tearing, connector tightness, anchor rod
security/corrosion, and infill settlement/hollowing.



010n-site Issues & Immediate Repairs

W,

Localized Damage & Loose Connectors
- Patch with same-grade material (24h); Re-secure loose
connectors with locking clips (Immediate).

Loose Anchors & Infill Loss
* Re-drive rods to 20-30cm (Immediate); Replenish and
compact infill thoroughly (1 week).

02Key Preventive Measures

Timely Backfilling
Complete backfilling within 48 hours after installation to avoid
UV degradation and material aging.

Strict Traffic Restriction
Prohibit heavy vehicles until backfilling is fully completed and
compacted to prevent deformation.




