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Test Procedure for 

CONSTRUCTION FABRICS 

TxDOT Designation: Tex-616-J 

Effective Date: June 2000 

1. SCOPE 

1.1 This method covers testing both woven and non-woven permeable thermoplastic fabrics, 
as well as impermeable vertical moisture barrier materials. Sample these materials in 
accordance with Tex-735-I. 

1.2 This method includes the following test procedures: 

 fabric weight 

 flow rate by falling head method 

 water permeability by constant head method 

 abrasion resistance 

 tear strength by tongue method 

 fabric thickness 

 asphalt retention. 

1.3 The values given in parentheses (if provided) are not standard and may not be exact 
mathematical conversions. Use each system of units separately. Combining values from 
the two systems may result in nonconformance with the standard. 

2. DETERMINING FABRIC WEIGHT 

2.1 Apparatus: 

2.1.1 Cutting tool, box knife, scissors, or single-edge razor blade. 

2.1.2 Template, of 12-gauge aluminum or steel, 102 × 203 mm (4 × 8 in.) 

2.1.3 Felt pen, with 2.4-mm (3/32-in.) wide tip. 

2.1.4 Top-loading balance, Class G5 in accordance with Tex-901-K, suitable for rapid 
weighing, minimum weighing capacity of 2000 g.
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2.2 Procedure: 

2.2.1 Cut a minimum of 10 samples of fabric (5 in the wrap or machine direction, 5 in the fill 
or cross-machine direction), using the template and cutting tool. 

2.2.2 Weigh all 10 samples to obtain the total weight in grams. Determine fabric weight as 
shown under Section 2.3. 

2.2.3 Report results to the nearest tenth of a g/m2. 

2.3 Calculations: 

2.3.1 Calculate fabric weight: 
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Where: 

W1 = total weight of 10 specimens 102 × 203 mm (4 × 8 in.), g 

W2 = fabric weight, g/m2 (oz./yd.2) 

3. DETERMINING WATER FLOW RATE BY THE FALLING HEAD 
METHOD 

3.1 Apparatus: 

3.1.1 Felt pen, with 2.4-mm (3/32-in.) wide tip. 

3.1.2 Cutting tool, box knife, scissors, or single-edge razor blade. 

3.1.3 Stopcock grease, silicone type. 

3.1.4 Yardstick or meter stick, for checking water levels or water flow rate. 

3.1.5 Falling head-type fabric permeameter, consisting of a 51-mm (2 -n.) inside diameter 
transparent acrylic standpipe above a fabric sample placed over a 25-mm (1-in.) orifice. 

3.1.6 Stopwatch, with sweep second hand marked in 1/5-second intervals, able to measure a 
minimum of 30 minutes. Successive depressions of crown should start, stop, and reset 
unit to 0. 

3.2 Procedure: 

3.2.1 Cut a minimum of 2 randomly selected 152-mm (6-in.) diameter specimens. 
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3.2.2 Apply a bead of silicone stopcock grease on the fabric side of top and bottom gaskets 
well back from the orifice holes, to prevent the flow of water through the horizontal plane 
of the specimen. 

3.2.3 Place specimen over bottom flange gasket, which is in place on bottom apparatus section. 

3.2.4 Place top flange gasket on specimen and complete assembly by bolting or clamping the 
top section (standpipe) into place. 

3.2.5 Mark standpipe at high and low water levels. 

3.2.6 With apparatus in vertical position, fill the standpipe with water 25 ± 1°C (77 ± 2°F). 

3.2.7 Momentarily open valve to ensure saturation of specimen. 

3.2.8 Adjust the water height to several millimeters above desired starting flow (ho). 

3.2.9 Open water release valve and time flow from initial height (ho) to final flow height (h1). 

3.2.10 Record time in seconds for water level to drop form ho to h1. 

3.2.11 Raise the water level and repeat flow time measurement 5 times for each specimen tested. 

3.2.12 Calculate flow rate as described under Section 3.3. 

3.3 Calculations: 

3.3.1 Calculate flow rate: 
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Where: 

ho = height of upper water level (measured from specimen plane), mm (in.) 

h1 = height of lower water level (measured form specimen plane), mm (in.) 

t = average time of 5 flow tests, sec. 

F = Flow rate, to the nearest 0.001 mm/sec. 
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4. DETERMINING WATER PERMEABILITY BY THE CONSTANT HEAD 
METHOD 

4.1 Apparatus: 

4.1.1 Cutting tool, box knife, scissors, or single-edge razor blade. 

4.1.2 Template, 12-gauge aluminum or steel, 187-mm (7-3/8-in.) diameter. 

4.1.3 Desiccant, silica gel, indicating type. 

4.1.4 Distilled or deionized water. 

4.1.5 Analytical balance, Class B in accordance with Tex-901-K, suitable for rapid weighing, 
minimum weighing capacity of 100 g. 

4.1.6 Timing device, capable of measuring a 2 hours to the nearest whole minute. 

4.1.7 Silicone rubber sealant, GE RTV 108 Silicone Rubber or equal. 

4.1.8 Silicone spatula. 

4.1.9 Regulated gas pressure supply, nitrogen or air, with gas pressure accurate to 1 kPa 
(1.4 psi) in 21–35 kPa (29–48 psi) range. 

4.1.10 Constant head permeameter, able to apply the equivalent of a 3-m (10-ft.) column, with a 
desiccant jar to absorb moisture passing through the moisture barrier. 

4.2 Procedure: 

4.2.1 Cut a minimum of 2 randomly selected circular 187-mm (7 3/8-in.) diameter specimens. 

4.2.2 Assemble the constant-head type permeameter with test specimen in place, with any 
impermeable coating or bonded sheet face up against the water column. 

4.2.3 Weigh, to the nearest 0.001 g, 60 g of dry desiccant into each of the 2 jars. Cap them to 
keep the desiccant dry. 

4.2.4 Remove the lid from one jar and attach to the assembled permeameter for 1 hour, to 
remove most of the moisture in the air space above the desiccant and below the sample. 

4.2.5 Remove this desiccant jar and immediately attach the second desiccant jar to the 
permeameter. 

4.2.6 Fill the upper chamber of the permeameter with distilled water and apply gas pressure to 
achieve the equivalent of a 3-m (10-ft.) column of water for 2 hours ± 5 minutes. 

4.2.7 Remove the desiccant jar, cap it, and weigh it to obtain the moisture gain by difference. 
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4.2.8 Calculate water permeability as described under Section 4.3. Report results to the nearest 
hundredth of kg/m2. 

4.3 Calculations: 

4.3.1 Calculate water permeability: 
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Where: 

W = moisture passing through moisture barrier (obtained by difference in desiccant 
weight before and after test), g  

P = permeability, kg/m2 (oz./yd.2) in 2 hours. 

Note 1—Moisture barrier materials that do not form a watertight seal with O-rings may 
require application of silicone rubber sealant to prevent leakage or lateral movement of 
water through the barrier material. Apply this material to the test specimen along the 
circumference inward 17.5 mm (11/16 in.) to create an annular area of sealant, but leave 
the 152-mm (6-in.) diameter test section subjected to the water column. You may need to 
treat one or both sides of the specimen in this matter. 

5. DETERMINING ABRASION RESISTANCE 

5.1 Apparatus: 

5.1.1 Accelerate blast system, as specified in Tex-851-B, with a bracket modified to mount a 
187-mm (7-3/8-in.) diameter moisture barrier sample. 

5.1.2 Felt pen, with 2.4-mm (3/32-in.) wide tip. 

5.1.3 Cutting tool, box knife, scissors, or single-edge razor blade. 

5.1.4 Template, of 12-gauge aluminum or steel 187 mm (7 3/8 in.) in diameter. 

5.1.5 Apparatus, listed in Section 4.1. 

5.2 Procedure: 

5.2.1 Use the template to cut a minimum of 2 randomly selected 187-mm (7 3/8-in.) moisture 
barrier samples to fit the flanges of the permeameter. 

5.2.2 Place the material in the modified mounting bracket of the accelerated blast system 
apparatus and subject the sample to accelerated sandblast in accordance with Tex-851-B, 
modified as follows. 

5.2.2.1 Set the sample distance at 152 mm (6 in.) 

5.2.2.2 Set the sample angle to be 10 degrees. 



CONSTRUCTION FABRICS TXDOT DESIGNATION: TEX-616-J
 

CONSTRUCTION DIVISION 6 – 9 LAST REVIEWED: OCTOBER 2014
 

5.2.2.3 Regulate blast pressure at 276 kPa (40 psi). 

5.2.2.4 Blast medium will be 1000 g of standard Ottawa sand, ASTM C 190 (discontinued 1991). 

5.2.2.5 Blast time will be 2 minutes ± 15 seconds per kilogram of blast medium. 

5.2.3 Perform the procedure outlined in Section 4.2. 

Note 2—Express results in terms of weight of water in kg/m2 of vertical moisture 
barrier. Report to the nearest hundredth kg/m2. 

6. DETERMINING TEAR STRENGTH BY THE TONGUE METHOD 

6.1 Apparatus: 

6.1.1 Felt pen, with 2.4-mm (3/32-in.) wide tip. 

6.1.2 Cutting tool, box knife, scissors, or single edge razor blade. 

6.1.3 Clamps, with 25 × 51-mm (1 × 2-in.) jaws of the type specified in ASTM D 751, 
Method B. The longer dimension of the jaws should be perpendicular to the direction of 
application of the load. 

6.2 Procedure: 

6.2.1 Use ASTM D 751, Method B, to determine the tear strength of vertical moisture material. 

6.2.2 Select all specimens for test at random from “as-received” vertical moisture barrier 
material samples and perform testing at ambient laboratory temperature and humidity. 

6.2.3 Test at least 5 specimens from the fill and warp directions. 

6.2.4 Test specimens at a crosshead speed of 305 ± 13 mm (12 ± 0.5 in.) 

6.2.5 Calculate results using the average of 5 peaks. Both the average of the 5 specimens cut 
with the longer dimension parallel to the machine direction (MD) and the average of 
5 specimens cut in the cross-machine direction (CMD) should meet the specified 
minimum expressed to the nearest whole pound. 

7. DETERMINING FABRIC THICKNESS 

7.1 Apparatus: 

7.1.1 Plate, of 12-gauge aluminum or steel, 102 × 203 mm (4 × 8 in.), with an 8-mm (5/16-in.) 
hole in the center. 

7.1.2 Precision dial caliper, readable to 0.03 mm (0.001 in.), capable of making depth 
measurements. 

7.2 Procedure: 
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7.2.1 Place the fabric sample on a flat level surface and rest the plate on top of the fabric. 

7.2.2 Without applying pressure, determine the thickness of fabric plus plate by measuring 
through the center hole to the reference surface. Take measurement at the plate edge, if 
the fabric does not permit measurement though the sample. 

7.2.3 Determine the plate thickness and subtract this from the original measurement. 

7.2.4 Calculate the average of five measurements, each taken at a different location. 

Note 3—This procedure is applicable to fabrics of at least 3 mm (0.1 in.) thickness, 
particularly those with irregular surface and large size openings. 

8. ASPHALT RETENTION AND POTENTIAL CHANGE OF AREA OF THE 
FABRIC 

8.1 Apparatus: 

8.1.1 Mechanical convection oven, capable of maintaining 135 ± 2°C (275 ± 4°F). 

8.1.2 Pan, adequate for six 102 × 203-mm (4 × 8-in.) specimens in asphalt. 

8.1.3 Asphalt, AC 10, meeting the requirements of Item 300, with the additional requirement 
that the viscosity at 135°C (275°F) should be within the range of 2.3–2.8 stokes. 

8.1.4 Tongues. 

8.1.5 Hangers, for specimens. 

8.1.6 Trays, for naphtha bath. 

8.1.7 Tensile testing machine, constant-rate-of-extension (CRE) type, with automatic recorder 
conforming to the requirements of ASTM D 76. 

8.1.8 Clamps, with 51 × 76-mm (2 × 3-in.) jaws of the type specified in ASTM D 5034. 

8.1.9 Ruler, 305 mm (12 in.) 

8.1.10 Paper towels. 

8.1.11 Balance, Class G1 in accordance with Tex-901-K. 

8.1.12 Solvent, trichloroethylene, naphtha, or equivalent. 

8.2 Procedure: 

8.2.1 Select at random 3 warp-wise specimens, and 3 filling-wise specimens, 102 × 203 mm 
(4 × 8 in.), from the 304-mm (12-in.) wide by roll width test sample. 

8.2.2 Weigh each specimen individually to the nearest 0.1 g. 
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8.2.3 Submerge specimens in the asphalt cement maintained at a temperature of 135 ± 2°C 
(275 ± 4°F) in a mechanical convection oven. 

8.2.4 Remove specimens after 30 minutes and hang to drain in the oven for an additional 
30 minutes at 135 ± 2°C (275 ± 4°F). 

8.2.5 Remove the specimens from the oven and allow them to drain for 1 hour at 24 ± 2°C 
(76 ± 4°F). 

8.2.6 Weigh the asphalt coated specimens to the nearest 0.1 g. 

8.2.7 Place the specimens in solvent for 30 minutes. 

Note 4—Alternate trays of fresh naphtha maintained at the specified temperature as 
necessary during this period, to effect removal of the asphalt cement from the specimens. 

8.2.8 Blot the specimens with paper towels and allow them to air dry to effect solvent removal. 

8.2.9 Measure the area of the specimens to determine the percent change in area. 

8.2.10 Calculate asphalt retention and change in area as described under Section 8.3. 

8.2.11 Load test specimens that were previously subjected to the 135°C (275°F). 

8.2.12 Center samples in the jaws of the tensile testing machine. 

8.2.13 Maintain the 76-mm (3-in.) jaw separation. 

Note 5—If the original 102 × 203-mm (4 × 8-in.) specimen has expanded or shrunk, the 
required fabric spacing around the jaws will not be maintained. 

8.2.14 Center specimens and maintain a 76-mm (3-in.) jaw separation. 

8.3 Calculations: 

8.3.1 Calculate asphalt retention: 
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8.3.2 Calculate change in area: 

(%)
2

2

area of specimen after test in m
Change in Area 100 100

Original area of specimen in m
= − ×  

 

 



CONSTRUCTION FABRICS TXDOT DESIGNATION: TEX-616-J
 

CONSTRUCTION DIVISION 9 – 9 LAST REVIEWED: OCTOBER 2014
 

Table 1—Conversion Factor 

Constant  

0.0104 g to gal./yd2 

0.1587 g to oz./ft2 

9. ARCHIVED VERSIONS 

9.1 Archived versions are available. 


