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Guidelines for the Post Installation Testing
of BOSS HDPE Pipe

Flexible Pipe

Through deflection, BOSS High Density Polyethylene (HDPE) flexible pipe reacts to vertical soil loads
when buried in a trench. As such, deflection demonstrates that the pipe works with the surrounding soil
(backfill) so it can easily withstand common and even extreme soil loads. While testing for deflection is
important, it is also essential to proceed with post installation testing to validate the water tightness of the
sewer pipe system.

Therefore, post installation testing of flexible pipes may include deflection testing and leak testing. It is
recommended that deflection testing occur after the final backfill and compaction have been in place for
at least 30 days and prior to putting the pipe in operation. Final deflection testing should be performed in
the 12t month of operation and prior to expiration of the Contractor’s warranty and performance

bond (Ref. 1, 2).

A recommended sequence for testing of sewer systems follows (Ref. 2):

1. Cleaning and flushing with high-pressure water jetting

2. Deflection testing

3. Watertightness (leakage) testing

4. Laser profiling and Closed Circuit Television (CCTV) testing

DEFLECTION TESTING

Deflection testing determines whether the internal diameter of the barrel has been reduced more than the
acceptable limit. Proper backfill and compaction of the backfill envelope are vital to control pipe deflection.
CSA B182.11 establishes the allowable deflection limit for thermoplastic pipes at 7.5% of the pipe’s
internal diameter. There are several acceptable methods for measuring BOSS HDPE pipe deflection.

Visual Inspection / Direct Measurement

Visual inspection is practical for diameters larger than 600mm (24 in). A visual inspection can be
performed by examining the pipe surface for shape issues such as cracking and localized flattening.
Direct measurement of vertical deflection can be made using a measuring tape or any other acceptable
method. Often, a vertical measurement is recorded every 3.0 m (10.0 ft) or at a pipe joint and in the
middle of the pipe length. A minimum of four measurements per pipe installation is required (Ref. 3).

1-800-565-1152 | ARMTEC.COM
Technical Bulletin / Guidelines For Post Installation Testing of BOSS HDPE Pipe / 2025-08



armtec TECHNICAL BULLETIN B2.51.2

N’

The base diameter used in the assessment of deflection must take into account the allowable
manufacturing tolerances. Base diameter is shown in Table 1 and is calculated
using Equation 1:

Equation 1
Dg = D; — Az + B2

Where: Ds = Base Inside Diameter
Di = Statistical Average Inside Diameter
A =1ID Tolerance = 0.01Di
B = Out of Roundness Tolerance = 0.03D;i

For pipe diameters less than 600 mm (24 in), lamping can be used to perform a visual test for deflection.
A high intensity light source is directed into one end of the pipe, and the inspector observes the shape
from the other end of the pipe segment. The reflective nature of HDPE pipe intensifies deflection of the
pipe or other faults, such as joint misalignment or obstructions. If evidence suggests deflection values
exceed allowable tolerances, a more detailed inspection can be performed using laser profiling

and CCTV testing.

Pipe deflection can also be measured using a mandrel (Figure 1). A mandrel is a simple go/no-go device
that is pulled through the interior of the pipe to determine whether the pipe meets the minimum size
requirements and contains no major obstructions to flow. They are pre-set with the minimum allowable
inside diameter based on either a 5% or 7.5% deflection limit.

FIGURE 1: Typical mandrel (ref. Cherne Industries, Incorporated)

The maximum mandrel diameter used for testing is calculated using equation 2:
Equation 2

Dgyy

Du = D5 =45

Where: Dwm = Mandrel setting
y = Allowable deflection, percent
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Table 1 summarizes the mandrel settings for BOSS HDPE pipe for Classic and Modern profiles. If the
mandrel passes through the pipe, deflection is considered acceptable.

TABLE 1: Recommended mandrel settings for BOSS pipe

- Classic Profile Modern Profile
H Pipe ID Pipe Pipe ID Pipe ID

; ; Pipe ID Pipe Pipe ID_ Pipe ID ;
Base ID | (5% deflection) | (7.5% deflection) Base ID | (5% deflection) | (7.5% deflection)

100 100.8 97.6 92.7 90.2

150 151.2 146.4 139.1 1354

200 201.0 194.6 184.9 180.0

250 2515 2435 2314 2253

300 302.5 292.9 278.3 271.0 301.8 2922 277.6 270.3
375 408.1 395.1 375.4 365.5 374.0 362.2 3441 335.0
450 451.5 437.2 415.4 404.4 453.0 438.7 416.7 405.8
525 527.5 510.8 485.3 472.5 529.0 5123 486.7 473.9
600 604.0 584.9 555.7 541.0 594.0 575.2 546.5 532.1
750 754.0 730.2 693.6 675.4 742.0 718.5 682.6 664.6
900 906.0 877.3 833.5 811.5 890.5 862.3 819.2 797.7
1050 1053.0 | 1019.7 968.7 943.2
1200 1207.0 | 1168.8 1110.4 1081.2
1500 1506.5 | 1458.9 1385.9 1349.4

A mandrel is a ‘stop-start’ device that will either pass through the pipe or will not. It is unable to measure
the magnitude of the deflection or recognize the difference between pipe deflection and simple
obstructions, such as a protruding fitting or joint misalignment. Mandrels are also cumbersome to handle
and must be dismantled and reassembled when entering via manhole structures. Because of this limited
functionality, mandrels should be considered as a last resort for deflection testing. If a mandrel is
selected, a 5-fin design is recommended in order to minimize the potential for false readings.

Laser Profiling

Used in conjunction with Closed Circuit Television (CCTV) equipment, laser profiling is an acceptable tool
for pipe inspection. CCTV inspection alone can identify cracks or faulty joints within the pipe; however,
combined with laser profilers, the two provide valuable information for identifying pipe distortion, including
vertical and horizontal deflections. The use of laser profilers in post-installation testing is growing amongst
municipalities. The measurements taken provide an indication of whether the pipe system meets ovality
specifications and if cracks or joint defects are present. Laser profiling equipment is available from a
variety of manufacturers. For best results, the pipe should be free of obstructions, water and debris prior
to inspection. Only qualified and trained personnel should be used to evaluate CCTV images.
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LEAKAGE TESTING

Leak testing is performed to determine joint integrity and ensure there will be no infiltration or exfiltration
in a water-tight pipe system. Points for leakage measurement and the method of testing shall be
specified by the engineer. Tests are performed using either air or water to create a constant pressure
within the system.

Air Exfiltration Testing

Pressure testing of non-pressure pipe systems using air should be conducted in accordance with ASTM
F1417 Standard Practice for Installation Acceptance of Plastic Non-Pressure Sewer Lines Using Low-
Pressure Air. Either mechanical or pneumatic plugs may be used to isolate sections of the pipeline to be
tested. Air is gradually introduced into the pipeline until a stable pressure of 4.0 psi (27 kPa) is reached.
The maximum air pressure during the testing operation shall be no more than 35 kPa as per CSA
B182.11. The air pressure is then decreased to 3.5 psi (24 kPa) and monitored to ensure no more than a
0.5-1.0 psi (3.4 — 6.9 kPa) pressure drop occurs during the specific time (Based on pipe diameter and
test section length).

For large pipelines that can be physically accessed, the joints should be individually tested for safety
reasons. The joint isolation test shall be performed in accordance with ASTM F3058 Standard Practice for
Preliminary Field Testing of Thermoplastic Pipe Joints for Gravity Flow (Non-Pressure) Sewer Lines. This
test is typically performed with air (water may be used). The joint passes the test if the pressure is held for
5 seconds without dropping more than 1 psi (6.9 kPa). This test can be performed immediately after pipe
installation, which allows for quick corrective action if necessary.

Water Infiltration/Exfiltration Testing

Pressure testing using water is performed in accordance with ASTM F2487 Standard Practice for
Infiltration and EXxfiltration Acceptance Testing of Installed Corrugated High Density Polyethylene and
Polypropylene Pipelines. If the groundwater level along the length of the pipe section to be tested is
above the top of the pipe throughout its length, an infiltration test is used to measure leakage. Exfiltration
testing is an accepted method of testing in dry areas only. During exfiltration testing, the maximum
internal pipe pressure at the lowest end shall not exceed 7.6m of water head or 75 kPa, and the internal
water head shall be 0.6m higher than the top of the pipe (CSA 182.11).

Allowable Leakage Rate

The leakage criteria for the infiltration and exfiltration testing shall be determined by the design engineer
based on the application and design requirements of the system. The maximum leakage allowed for
storm sewers is 200 gallons / (in. pipe ID) / (miles of pipeline) / (24 hours) which is equivalent to 18.4 liters
/ (mm pipe ID) / (km of pipeline) / (24 hours) and 4.6 liters/(mm pipe ID) / (km of pipeline) / (24 hours) for
sanitary sewers (CSA 182.11).

Manholes should not be included in the testing of the pipeline. They should be tested separately
according to project specifications. When the water level is measured in the manhole for the exfiltration
test, the leakage from the manhole should be subtracted from the overall leakage of the test section to
establish a pass or fail grade for the pipe.
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