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Section 1 – Introduction 

This manual provides an overview of the Manufacturing Quality Control Program for geogrids and other 
geosynthetic products manufactured by BOSTD America, LLC (BOSTD or BOSTD America).  All 
manufacturing and quality control procedures used by manufacturing and laboratory personnel are documented 
and followed.  This manual summarizes those control documents and procedures and is intended for use by 
BOSTD's customers to enhance their understanding of the quality system under which BOSTD’s geosynthetic 
products are manufactured. 

Section 2 – Commitment to Quality 

BOSTD is committed to meeting or exceeding customer's requirements and industry standards. This 
commitment to quality is established through a documented quality management system, including continuous 
employee training, investment in technology and emphasis on process control.  BOSTD has allocated 
resources to ensure that this commitment to quality translates into the best products and services for its 
customers. 

2.1 Performance Complaints 

BOSTD will promptly investigate and respond to any customer, certifying body or distributor when 
apprised of any complaints concerning product quality or performance.  A case number will be generated 
by our Quality Control Department and the complainant will be notified of the case number for 
tracking/resolution purposes. 

2.2 Inspection  

BOSTD agrees to permit appropriate certifying bodies and their duly appointed representatives access to 
examine our products at distribution points and the manufacturing plant to study any product labeled as 
being in conformance with certifying body directives or the appropriate laws, regulations and 
administrative provisions relating to Construction Products.  Prior to such inspection, the Representative 
will be required to sign a Confidentiality Agreement regarding proprietary manufacturing technology.  
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2.3 Notification of Change  

BOSTD will notify all certifying bodies and distributors in writing if any product is improved, modified or changed 
in any way from published standard product data sheets and other marketing and/or technical documents.  All 
impacted product data sheets, marketing/technical documents and/or certification support documentation and 
testing will be revised and re-issued in unison with any such change.  The latest information related to geogrids 
and other geosynthetics manufactured by BOSTD may be reviewed at www.BOSTD-America.com.   

Section 3 - General Product Description: Geogrids 

BOSTD geogrids are integrally connected structures in a grid or lattice configuration possessing high 
tensile strength that is contiguous throughout the repeating structure.  The BOSTD process technology 
achieves this result by aligning long-chain, polymeric molecules that impart high tensile strength through 
the mechanical stretching of punched polymer sheet.  There are two basic types of BOSTD grid 
structures, uniaxial and biaxial, as shown in Figures 1 and 2, respectively.   
 

 

 
Figure 1.  Uniaxial BOSTD Geogrid 
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Figure 2.  Biaxial BOSTD Geogrid 
 

Section 4 - The Manufacturing Process 

4.1 General Process Description  

The process begins with the extrusion of sheet followed by its punching with a precise arrangement of 
holes and subsequent stretching, or drawing, into the finished product.  Refer to the schematic diagram 
in Figure 3.  It should be noted that BOSTD accomplishes all steps of the manufacturing process for both 
uniaxial and biaxial geogrids in a continuous process.  This is important to quality as it ensures that QC 
test feedback to the manufacturing line is no longer than 2-6 hours for any given production run.  As a 
result, any non-conformance is recognized and corrected quickly. 

 

Figure 3.  General Process Schematic 
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Uniaxial BOSTD geogrids are manufactured principally of a select grade of high density polyethylene 
(HDPE) or polypropylene (PP) polymer extruded into a thick, continuous sheet.  After punching the sheet 
with a precise arrangement of holes, the sheet is preheated and then stretched in its machine direction 
(MD) thus elongating the holes into generally long, elliptical apertures in the MD.  Uniaxial stretching 
prestresses the sheet, thus enhancing its tensile strength in the MD.   
 
Biaxial BOSTD geogrids are manufactured of a select grade of polypropylene (PP) or 
polypropylene/polyethylene copolymer extruded into a thick, continuous sheet.  After punching the sheet 
with a precise arrangement of holes, the sheet is preheated and then stretched first in its machine 
direction (MD) and then in its Transverse direction (TD) thus drawing the holes into large, square or 
rectangular apertures.  Biaxial stretching prestresses the sheet, thus enhancing its tensile strength in 
both the MD and TD.   

4.2 Detailed Process Description 

As depicted in Figure 3, the overall manufacturing process is comprised of three basic steps with two 
options in sheet stretching or orientation: 
 

I. Sheet Extrusion 
II. Sheet Punching 
III. Sheet Orientation 

A. Uniaxial Sheet Orientation  
B. Biaxial Sheet Orientation 

4.2.1 Sheet Extrusion 

A material blend, in the form of pellets and granules, is conveyed into an extruder that heats the blend to 
above its melt temperature range.  Simultaneously, the blend is conveyed under pressure through the 
mixing, compression, and metering zones of the extruder and into a sheet die.  The gap setting of the 
sheet die is near the thickness required of the finished sheet.  The molten thermoplastic sheet is then 
conveyed through a temperature-controlled roll stack that gives the sheet its final thickness and cools the 
sheet to below its melt temperature range.  The sheet is then conveyed over additional rollers to allow 
further cooling and trimming to its final width.  Refer to Figure 4.  
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Figure 4.  Sheet Extrusion 

 
Consistent quality in extruded sheet provides the basis for conformity in the physical, mechanical, and 
performance properties of BOSTD geogrids lot-after-lot of production. 

4.2.2 Sheet Punching 

The sheet is punched with a precise arrangement of holes.  The punching process is a repetitive, single 
stage operation.  A multi-punch tool cycles down and perforates the sheet as it is held stationary.  Refer 
to Figure 5.   

 
Figure 5.  Punch Press & Punched Sheet 
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The process is controlled to produce uniformly spaced rows of holes along the length of the sheet (i.e., 
MD) as well as across the width of the sheet (i.e., TD).  The spacing between the hole centers in the MD 
is referred to as pitch.  Spacing of holes in the TD is fixed by the punch tool.  Also, the rows of holes in 
the TD must be parallel to one another and perpendicular to the edges of the sheet.  Degree of 
perpendicularity is referred to as squareness of hole alignment.   

4.2.3 Sheet Orientation 

4.2.3.1 Uniaxial Orientation Process 

This process stretches the punched sheet in its machine direction (MD) only. The punched sheet is first 
preheated to within a specific temperature range within a controlled temperature chamber.  Exiting the 
preheat section, the sheet enters the section for machine direction orientation (MDO).  Within the MDO 
section, there is an arrangement of gear-driven rollers whereby the exit rollers rotate at a greater speed 
than the entrance rollers.  The speed differential and gripping action between entrance and exit rollers 
stretches the punched sheet in its MD.  This differential in speed is carefully controlled to ensure uniform 
stretching of the punched sheet into the configuration of the finished product.  The stretched sheet then 
enters a relaxation zone allowing it to stabilize and cool before winding into rolls of finished product.  
Refer to Figure 6 for details. 
 

 
Figure 6.  Machine Direction Orientation (MDO) Unit 

 
The principal changes in the punched sheet are: 
 

1. The holes are elongated into openings called apertures aligned in the MD of the sheet.  Refer to 
Figure 1.   
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2. The material between these apertures and aligned in the MD are called longitudinal ribs.  Refer 
to Figure 1.  The MDO pre-stresses the ribs significantly enhancing their MD tensile strength and 
modulus.   

 
3. The continuous material perpendicular to the rows of apertures are the TD bars.   

Refer to Figure 1. 

4.2.3.2 Biaxial Orientation Process  

This process stretches the punched sheet in both its MD and TD.  The punched sheet is first preheated 
to within a specific temperature range within a controlled temperature chamber.  Exiting the preheat 
section, the sheet enters the section for machine direction orientation (MDO).  Within the MDO section, 
there is an arrangement of gear-driven rollers whereby the exit rollers rotate at a greater speed than the 
entrance rollers.   
 
The speed differential and gripping action between entrance and exit rollers stretches the punched sheet 
in its MD.  This speed differential is carefully controlled to ensure uniform stretching of the punched sheet 
in the MD.  The stretched sheet then enters a relaxation zone allowing it to stabilize at the processing 
temperatures.  
 

 
Figure 7.  Transverse direction Orientation (TDO) Unit 

 
After stabilization, the MD oriented sheet enters the biax section for stretching in the CMD.  The sheet is 
gripped on each selvedge and stretched in its CMD as the opposing selvedge-grips separate at a 
prescribed rate as the sheet traverses the biax section in the MD.  Finally, the biaxially stretched sheet 
enters a relaxation zone allowing it to stabilize and cool before trimming off selvedge and winding into rolls 
of finished product.  Refer to Figure 7. 
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The principal changes in the punched sheet are: 
 

1. The holes are stretched into square or rectangular openings called apertures.  Refer to Figure 2 
for details. 

 
2. The material between these apertures and aligned in the MD or CMD are the MD and TD ribs, 

respectively.  Refer to Figure 2 for details.  The biaxial orientation process pre-stresses the MD 
and CMD ribs significantly enhancing their tensile strengths and moduli.   

 

Section 5 – Manufacturing Quality Control/Assurance Program 

BOSTD has an on-site quality control/assurance laboratory at its manufacturing facility. This laboratory is fully 
equipped, well-staffed and dedicated to monitor the QC of products produced at the facility with strict guidelines 
to maintain a high level of quality and up-to-the-minute results on BOSTD's finished products.  The procedures 
and equipment used are fully certified to comply with the requirements of relevant geosynthetic testing 
standards. 

BOSTD has a rigorous set of minimum standards and an effective test program to assure compliance has been 
established. These procedures and requirements are frequently reviewed and adjusted to assure compliance 
with current market demands and/or predetermined project specifications. Also, raw materials and process 
parameters are controlled to provide products complying with BOSTD’s minimum characteristics and applicable 
regulatory standards. 

5.1 Quality Control of Work-In-Process 

5.1.1 Sheet Extrusion 

The principal parameters ensuring quality in extruded sheet are resin formulation of base materials and 
pigment loading; sheet thickness, profile, width, and surface quality.  The purpose of monitoring these 
parameters and the method of measurement, frequency, and corrective action for each sheet extrusion 
parameter is listed in Table 1.   Nonconformance(s) is registered on the production records for pigment 
loading, sheet thickness, or width being out-of-specification.   
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Table1.  Quality Control of Work-In-Process: Sheet Extrusion 
Principal Parameters and Their Purpose 

 
 

Parameter 
 

 
Purpose 

 

 
Method 

 
Frequency 

 
Corrective Action 

 
Material Blend 

 
To ensure the proper 

formulation  
 

 
Weight 

Measure  

 
Twice / Shift 

 
Adjust auger speeds 

 
Carbon black 
Concentration 

 

 
To ensure UV stability 

and/or color. 

 
BS2782 

 

 
Once per Day 

 
Adjust Masterbatch 

Load 

 
Sheet 

Thickness & TD 
Profile 

 

 
To ensure uniformity in 

stretching, tensile strength 
properties, and weight / 

area. 
 

 
 

Micrometer 

 
 

 Once per 1.5 
hour 

 

 
Check lip die, roll 

gap setting 
Make adjustments 

 
TD Width 

 

 
To ensure proper width for 

successive 
 steps in the manufacturing 

process. 
 

 
Roll Stack 

Gap Setting 

 
Continuous 

 
Adjust edge trim 

 
Sheet Surface 

Quality 
 

 
To alert potential 

processing problems / 
conditions during sheet 

orientation. 
 

 
Tape Measure 

 
Once per 1.5 

Hour 

 
Adjust 

Temperatures  
Extrudate Bead 
 Clean Rollers 

 
Figures 8 and 9 illustrate measurement of sheet thickness and width, respectively.  Figure 10 depicts 
examples of high quality, extruded sheet. 
 
If a nonconformance is deemed beyond correction in further processing material being made is 
designated as regrind or scrap until the non-conformance is cleared. 
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If a nonconformance for pigment loading is registered when finished product is tested the material is 
treated in accordance with finished product procedures (Section 8.3) 
 

 
 

Figure 8.  Sheet Thickness Measurement 
 
 

 
 

Figure 9.  Measurement of Extruded Sheet Width 
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Figure 10.  Example of High Quality Extruded Sheet 

5.1.2 Sheet Punching 

Table 2.  Quality Control of Work-In-Process: Sheet Perforation 
Principal Parameters and Their Purpose 

 
Principal 

Parameter 
 

 
Purpose 

 
Method 

 
Frequency 

 
Corrective Action 

 

 

Sheet (TD) 
Width 

 

To ensure proper 
width  

 

Tape Measure 

 

Every 90 Minutes 

 

Adjust Edge Trim 

 
MD Aperture 

Pitch 

 
To ensure 

consistent spacing 
in MD. 

 
Calipers 

& 
Straight Edge 

 
 

Every 60 Minutes 

 
Adjust Press 

Advance 
Tool Alignment 

 
Squareness 

 

 
To control the bow 

and skew of 
finished product. 

 
Tape Measure 

 
Every 60 Minutes 

 
Adjust sheet 

position 
 

 
Aperture 
Quality 

 

 
To ensure 
consistent 
stretching. 

 
Visual  

Inspection 
 

 
Every 60 Minutes 

 
Sharpen Punches 
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The principal parameters ensuring quality in punched sheet are sheet width, punch configuration and 
alignment, and aperture pitch, squareness, and quality. The purpose of monitoring these parameters, and 
the method of measure, frequency, and corrective action for each parameter in sheet punching are listed 
in Table 2. 
 
Pitch is the number of apertures per unit length in the MD.  Pitch controls the amount of material between 
consecutive apertures within a given MD row in both the punched sheet and finished product.  Aperture 
alignment is the arrangement of all apertures to within a single MD row with all rows being parallel across 
the width of the sheet.  In concert with punch tool setup, aperture alignment controls the amount of 
material between adjacent MD rows of apertures across the sheet width (TD).   
 
Squareness relates to the degree of right angle orientation of a TD row of apertures to the MD edge of the 
sheet.  Squareness impacts the degree of bow and skew in the finished product. Figure 11 shows the 
measurement of aperture pitch in the MD. 
 

  

Figure 11.  Measuring aperture pitch in the MD 

5.1.3 Sheet Orientation 

The principal physical properties ensuring the quality and achieving the specifications in finished product 
are finished width, minimum aperture length, rib counts, bow and skew, weight per unit length, and roll 
length and weight.  The purpose of monitoring these parameters is listed in Table 3. 
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Table 3.  Quality Control of Work-In-Process: Sheet Orientation 
Principal Parameters and Their Purpose 

 
 

Parameter 
 

 
Purpose 

 
Product Width 

 

 
Minimum Product Width  

 
MD Aperture Length 

 

 
Sufficient Orientation 

 
TD Aperture Length (Biaxial) 

 

 
Sufficient Orientation 

 
MD Rib Count (Biaxial) 

 

 
Sufficient Strength / Meter Length 

 
TD Rib Count 

 

 
Sufficient Strength / Meter Width 

 
Bow or Skew 

 

 
Squareness 

 

 
The method of measurement, frequency, and corrective action for each physical property 
out-of-specification are itemized in Tables 4 and 5 for uniaxial and biaxial products, respectively.  
Appropriate line adjustments are made to correct any property being out-of-specification.  Only when the 
finished product meets all its physical property specifications, as measured by manufacturing quality 
control, is a sample submitted to the laboratory for evaluation of mechanical and analytical properties.  
For any pertinent property out-of-specification, process adjustment(s) are made to bring that property(s) 
back into specification.  All rolls out-of-specification are designated as regrind. 
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Table 4.  Quality Control of Work-In-Process: Uniaxial Sheet Orientation 
Method, Frequency, and Corrective Action  

 
Parameter 

 

 
Method 

 
Frequency 

 
Corrective Action 

 
Product Width 

 

 
Tape Measure 

 
5 Rolls 

 

 
Adjust Edge Trim 

 
MD Pitch Length 

 
Tape Measure 

 
5 Rolls 

 

 
Adjust MD Draw 

 
 

Bow/Skew 
 

T Square 
Tape Measure 

 

 
5 Rolls 

 

 
Adjust Temperatures 

Heat Distribution 
 

 
Table 5.  Quality Control of Work-In-Process: Biaxial Sheet Orientation 

Method, Frequency, and Corrective Action  

Parameter 
 

Method Frequency Corrective Action 

 
Product Width 

 

 
Tape Measure 

 
Every 90 minutes 

 

 
Adjust Edge Trim 

 
Weight / Length 

 
Scales 

 
Every 90 minutes  

 
Check Apertures 
Check Rib Count 

 
 

MD/TD Pitch Length 
 

Tape Measure 
 

Every 90 minutes 
 

Adjust MD/TD Draw 
 
 

 
MD /TD Rib Count 

 
Tape Measure Direct 

Count 
 

 
Every 90 minutes  

 
Adjust TD/MD Draw 

 
 

 
Bow/Skew 

 
T Square 

Tape Measure 

 
Every 90 minutes  

 
Adjust Temperatures 

Heat Distribution 
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Figure 12 illustrates measurement of the MD aperture pitch of a uniaxial geogrid.  Figure 13 shows the 
assessment of the degree of bow and skew in a uniaxial geogrid. Figures 14 and 15 shows how to 
measure the MD and TD aperture of a biaxial geogrid.  Figure 16 shows the assessment of bow and 
skew in a biaxial geogrid. 
 

 

 

Figure 12.  Measuring the MD Pitch of a Uniaxial Geogrid 
 
 
 

 

Figure 13.  Assessing the Degree of Bow and Skew in an Uniaxial Geogrid 
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Figure 14.  Measuring MD Pitch Length on a Biaxial Geogrid 
 
 

 
 

 

 
Figure 15.  Measuring TD Pitch Length on a Biaxial Geogrid 
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Figure 16.   Assessing the Degree of CMD Bow and Skew in a Biaxial  
Geogrid Rejected Product 

 

Section 6 – Manufacturing Quality Control Organization 

The BOSTD quality control department assures that only products meeting BOSTD’s and/or the customer's 
requirements are released for shipment. The quality control personnel are directly responsible for monitoring, 
testing, and providing feedback to the manufacturing department ensuring the production of the specified 
product quality. Each member of the quality team must participate in detailed training that includes factory 
exposure. 

The total BOSTD quality team consists of the quality control laboratory personnel, engineering personnel 
and manufacturing personnel. This team assures that only products meeting BOSTD’s and/or its 
customer’s requirements are released for shipment.  Their responsibilities include monitoring, testing 
and timely feedback to manufacturing for rapid production adjustments, if required.  The combination of 
expertise and experience within this team provide BOSTD with the proper tools to maintain the highest 
live of product quality in the industry. 
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Section 7 – Staffing, Communication and Scheduling 

The onsite quality control laboratory is staffed to provide a continuous communication link between the 
laboratory and manufacturing personnel, maximizing production efficiency while ensuring product quality. 

Section 8 – Product Identification, Testing and Documentation 

Production of BOSTD geosynthetics is a rigorously documented process.  The source, lot number and other 
relevant information related to all raw materials and additives used in production are recorded.  In addition, the 
following identification and documentation procedures are observed: 

8.1 Roll Numbering 

Each roll of finished product produced during a continuous run is assigned a common lot number.  Within 
each lot of production, each roll of material is assigned a unique roll number. The quality control laboratory 
maintains records documenting the raw materials and resulting product quality information that can be 
associated with any roll of BOSTD product.   
 

8.2 Finished Product Quality Control Sampling 

Samples of finished BOSTD products are obtained by cutting a section at least five feet long across the 
entire production width.  Sampling frequency is at the rate listed in Appendix A.  Collected samples are 
immediately sent to the quality control laboratory for finished verification testing.  Lot sizes vary by 
production programming needs or significant disturbances in production.  The minimum quantity of 
material included in a batch is 1 roll.  The maximum quantity included in a batch varies.  Within a batch 
the maximum “test lot” between QC samples and tests is 10,000m2 and the minimum is 1 roll. 

8.3 Evaluation of Test Results 

Samples of finished BOSTD products are tested using the frequencies and procedures listed in Appendix 
A. All data is recorded and compared to established specifications. If the finished product does not meet 
the required minimum values, manufacturing personnel are immediately notified to make the appropriate 
adjustments to production.  
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Only products meeting BOSTD’ s standard specifications and/or customer's specifications are approved 
for shipment from the plant.  Products not meeting required specifications are segregated and either 
downgraded to a lower product class for which they meet the specifications or designated for recycling 
according to standard plant procedures. 

8.4 Reporting of Results 

All lots of material produced are provided with a manufacturing quality control document. This report 
identifies the standards by which the BOSTD approval is based along with the actual test results 
demonstrated. Each report is reviewed and signed by the BOSTD laboratory.    

8.5 Packaging and Labeling 

Each roll of BOSTD geogrid is packaged by rolling and securing with tape.  In addition, a label identifying the 
product, lot and roll number and other key information is affixed to the tape.  A sample roll label is provided in 
Appendix B. Tapes and Labels contain the following information: 
 

• Product Style 
• The BOSTD or Distributor Logo 
• Product width and length 
• Roll Number and Lot Number 
• Applicable QC Marks  

 

Section 9 – Testing Program and Capabilities 

BOSTD maintains a modern, state-of-the-art, quality control laboratory capable of performing all the tests listed 
in Appendix A. Calibration of all laboratory equipment is performed on an annual cycle or more frequently if 
recommended by the manufacturer.  The calibration certificates are maintained for review upon request. 

9.1 Raw Materials Quality Assurance 

BOSTD pre-qualifies all raw material suppliers and performs routine quality assurance checks on raw 
materials before they are used in production.  This testing is performed at the frequency listed in 
Appendix A.     

9.1.1 Virgin Resins 

The quality assurance (QA) of incoming qualified virgin resins includes verification of resin identification 
and characterization of melt flow, and density.  A virgin resin is considered qualified after several lots of 
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product have been manufactured successfully, met all physical, mechanical, and analytical specifications, 
and surpassed long-term creep performance (> 10,000 hours for HDPE). 
 
Virgin resins are packaged in bags, typically of 20kg each, and are accepted based on their batch number. 
One sample is taken if a batch of virgin resin is less than 10 Tonnes, and two samples are taken if a batch 
of virgin resin is 10 Tonnes or more, with test samples being taken from different bags. 

9.1.2 Masterbatch 

A masterbatch is a qualified virgin resin compounded with a high concentration of a color pigment and/or 
special additive(s).  The quality assurance (QA) of incoming masterbatch includes characterization of 
melt flow, density, and pigment concentration.  A materbatch is considered qualified after several lots of 
product have been manufactured successfully, and have met all physical, mechanical, and analytical 
specifications. 
 
Masterbatch is packaged in bags, typically of 20kg, and is accepted based on each batch number. One 
sample is taken if a batch of masterbatch is less than 10 Tonnes, and two samples are taken if a batch of 
masterbatch is 10 Tonnes or more, with test samples being taken from different bags. 

9.1.3 Regrind Resin 

Within this quality manual, regrind resin is defined as the edge-trim from extruded sheet or transverse 
stretching, punch-outs from sheet punching, and rejected product not meeting minimum specifications 
that is reclaimed for granulation and inclusion back into the resin formulation.  Thus, regrind resin is 
comprised of pre-qualified virgin resin, masterbatch, and earlier regrind.  Quality control of this regrind is 
primarily the segregation of resin type (i.e., PE or PP) or additive package (i.e., carbon black or flame 
retardant).  No post-consumer, recycled resins are used in the Manufacture of BOSTD geogrids.   

9.1.4 Resin Formulation 

A resin formulation is a specific blend or ratio of virgin resin, masterbatch, and regrind as prescribed by 
product specifications. 

9.2 Routine Quality Control Testing 

BOSTD performs routine quality control testing on all lots of production.  This testing is performed at the 
frequency listed in Appendix A.     
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Figure 17.  Tensile Test of Uniaxial Geogrid（ISO101319 OR ASTM6637） 

 

   
a) ASTM6637                                     b) ISO10319 

Figure 18.  Tensile Test on Biaxial Geogrid 
 
If a mechanical property is determined as being out-of-specification, the work station production 
personnel are notified, and samples are taken from the preceding and following rolls relative to the 
nonconforming sample for measurement of mechanical properties.  This procedure is repeated until both 
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samples meet mechanical specifications.  All rolls in-between are designated as regrind or for 
reclassification.  Figure 17 shows the tensile testing for MD ribs of uniaxial geogrid; Figure 18 shows 
tensile testing on the ribs of biaxial geogrid. 
 

9.3 Special Product Property Testing 

BOSTD performs special product property testing on batches of production as required for the evaluation 
of product base properties or by customers for special orders. 

9.4 Line Checks 

The purpose of periodic line checks by QA technicians is to verify the activity of on-line quality control and 
the accuracy and recording of measurements.  Line checks are conducted every six (6) hours or less 
than 10,000 m2, whichever comes first.  Each work station has a prescribed check list of items.  
Measurements by QA technicians are compared against product specification sheets and production 
records.  Any discrepancy(s) must be resolved with the lead operator for that work station and the shift 
supervisor.  For any work-in-process out-of-specification, a nonconformance is recorded on the 
production records.  If a nonconformance is deemed beyond correction in further processing material 
being made is designated as regrind or scrap or for reclassification until the non-conformance is cleared.  
A line check list by work station for the manufacture of geogrids is provided in Table 6.   
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Table 6.  Quality assurance of on-line production quality control 

 
Work Station 

 

 
Process Parameter 

 
 
 

Extrusion 

Product W-I-P Code 
Batch Number 
Blender Auger Speeds 
Sheet Meter Count 
Sheet Thickness 
Sheet Width 
Sheet Appearance 
Paper Work Complete 

 
 
 

Punch Press 

Product W-I-P Code 
Batch Number 
Hole Quality 
Hole Pitch 
Sheet Width 
Paper Work Complete 

 
 
 
 
 

Uniaxial Orientation 

Finished Product Code 
Batch Number 
Roll Number 
Bow or Skew 
MD Rib Length 
Product Width 
Roll Telescoping 
Outer Rib Width 
Labeling 
Paper Work Complete 
Sample to QA Laboratory 

 
 
 
 
 

Biaxial 
Orientation 

Finished Product Code 
Batch Number 
Roll Number 
Bow or Skew 
MD Aperture Length 
TD Aperture Length 
Product Width 
Roll Telescoping 
Labeling 
Paper Work Complete 
Sample to QA Laboratory 
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Section 10 – Records Retention 

BOSTD maintains all quality control and quality assurance records for at least five years from the date of 
manufacture.  In cases where regulatory requirements require longer retention, BOSTD will comply with the 
requirements. 

Section 11 – Conclusions 

 
This Quality Control Manual documents the quality, stepwise procedures employed in the manufacture of 
BOSTD uniaxial and biaxial geogrids.  Quality procedures start with raw materials and follow through the 
manufacturing process to the finished products.  This gives assurance that raw materials meet in-house 
specifications, and that there is continuous control of work-in-process. Performance properties of the 
finished product are quantified, and a system is in place for reporting and tracking non-conformances 
through to disposition with corrective action.   
 
BOSTD’s intent is to illustrate conclusively that its geogrid products will consistently exceed the 
expectations of its customers and ensure field performance in geotechnical and civil construction 
applications.   
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Appendix A – Testing Frequency 
NOTES:  Produce a table with 3 columns: 
1: Property 
2: Test Standard(s): e.g. for Tensile Properties say: ASTM D 6637 (ISO 10319) 
3: Frequency 
Include at least: 
Virgin Polymer: viscosity, density 
Master Batch: viscosity, density, CB content 
Geogrid: Product width, ribs/m MD & TD, roll length, roll weight, tensile properties, aperture stability, flexural stiffness, junction strength 

  Parameter Method Frequency Corrective Action 

Virgin 
Polymer 

Resin Identification Vendor’s Documentation Once per Resin Lot Non-Compliance    Rejection 
Density ISO1138/ ASTM D792 Twice per Sample Non-Conformance   Rejection 

Melt Flow ISO1133/ ASTM D1238 Twice per Sample Non-Conformance   Rejection 

Master 
Batch 

Pigment Concentration BS2782/ ASTM D4218 Twice per Sample Non-Conformance   Adjust Material Blend 
                        Formulation 

Density ISO1138/ ASTM D792 Twice per Sample Non-Conformance    Rejection 
Melt Flow ISO1133/ ASTM D1238 Twice per Sample Non-Conformance    Rejection 

Uniaxial 
Geogrid 

Ultimate MD Tensile Strength ASTM D 6637/ISO10319 Once per 6 hours or 10,000m2 
whichever comes first Non-Conformance   Regrind 

MD Tensile Strength @ 2% Strain ASTM D 6637/ISO10319 Once per 6 hours or 10,000m2 
whichever comes first Non-Conformance   Regrind 

MD Tensile Strength @ 5% Strain ASTM D 6637/ISO10319 Once per 6 hours or 10,000m2 
whichever comes first Non-Conformance   Regrind 

Biaxial 
Geogrid 

Ultimate MD & TD Tensile Strength ASTM D 6637/ISO10319 Once per 6 hours or 10,000m2 
whichever comes first Non-Conformance   Regrind 

MD & TD Tensile Strength@ 2% Strain ASTM D 6637/ISO10319 Once per 6 hours or 10,000m2 
whichever comes first Non-Conformance   Regrind 

MD & TD Tensile Modulus@ 2% Strain Calculated QA technician Once per 6 hours or 10,000m2 
whichever comes first Record 

MD & TD Tensile Strength @ 5% Strain ASTM D 6637/ISO10319 Once per 6 hours or 10,000m2 
whichever comes first Non-Conformance   Regrind 

MD & TD Junction efficiency GRI-GG2 + GRI-GG1 Once per Batch Non-Conformance   Regrind 

Aperture Stability COE Method Once per Batch Non-Conformance   Regrind 
Flexural Stiffness ASTM D 1388 Once per Batch Non-Conformance   Regrind 
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Appendix B – Sample Roll Label 
 
NOTES:  Photo of standard roll label including roll number label pointing out key information. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

a) Uniaxial Geogrid 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
b) Biaxial Geogrid 
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