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1. Abstract: 

 

Greenstar Blox is a new building material patented by Mason 

Greenstar Inc.  This innovative material has the potential to become a cost 

efficient, quality product, which could be an impressive solution to current 

and future building demands. Since this material is new, it is essential that it 

is properly tested and observed to ensure its reliability and safety. This 

report details one of those tests, and the conclusions that have come after 

completion of testing the three walls.  The tests that were conducted on these 

papercrete walls followed the ASTM E514/E514M-09 Standard Test Method 

for Water Penetration and Leakage Through Masonry.  These tests run water 

over the front surface of a wall continuously for four hours, with the 

intention of simulating horizontal rain. The back of the wall is inspected at 

specific intervals to determine the amount of water that has penetrated 

through.  Based on these tests the walls suffered around 1% leakage through 

the entirety of the walls, and about 20% to 30% saturation of the wall 

system, and a 16.20%, 35.90%, and 12.66% weight increase due to water 

retention in each of the three walls, respectively. These results were found to 

have succeeded that of a simple concrete wall by substantial margins. 

 

 

 

 

 

 

 

 

 

 

 

 



 ii 

  Table of Contents         Page 

1.  Abstract 

1.1   List of Figures 

1.2   List of Tables 

i 

iii 

iv 

2. Introduction 

2.1   What are Composite Earth Blocks 

2.2   Mason Greenstar and Greenstar Blox 

2.3   Mission Statement 

3.    Description of  Need 

3.1  General Need  

3.2   Stakeholders 

3.3   Customer Requirements    

 

1 

1 

2 

 

3 

3 

4 

4. Literature Review 

4.1   Review of ASTM E514/E514M-09 

4.2   ASTM Requirements 

4.3   Patent Review 

 

5 

6 

7 

5. Presentation of Design 

5.1   Concept Sketches 

5.2   Design Requirements 

5.3   Final CAD Design 

5.4   Manufacturing Process 

5.5   Test Description 

5.6   Results & Discussion 

 

8 

12 

14 

16 

16 

16 

6. Cost Analysis 

6.1   Parts List 

6.2   Financial Model 

 

22 

23 

7. Conclusion 24 

8.  References 25 

9. Appendices 

9.1   Detailed Test Procedure 

9.2   Core Sample Data Tables 

 

26 

27 



 iii 

1.1   List of Figures 

 

Figure Number: Page 

1.  Testing Chamber 7 

2.   Sketch of Testing Chamber With Clamps 9 

3.  Sketch of Plexiglas Attachment 9 

4.  Sketch of Test Chamber With Plexiglas 10 

5.  Sketch of One Piece Apparatus 10 

6.  Sketch of Drain System 11 

7.  Sketch of Spray Nozzle 11 

8.  Forces Due to Clamps 12 

9.  Orthographic View of Entire Apparatus 15 

10.   Back View of Entire Apparatus 15 

11.   Spray Pipe Assembly 16 

12.   Damp Spot and Line at One Hour 18 

13.   More Damp Spots at Two and A Half Hours 18 

14.   Second Wall After Four Hours of Testing 19 

15.   Third Wall First Damp After Three and A Half Hours 19 

16.   Core Sample From First Wall 21 

17.   Third Wall Core Sample Holes 21 

18.   Third Wall Center Core 21 

19.   Parts List 22 

20.   Financial Analysis/Budget 23 

  

  

  

  

  



 iv 

1.2   List of Tables 

 

Table  Number: Page 

1. First Wall Core Sample Data 27 

2. Second Wall Core Sample Data 27 

3. Third Wall Core Sample Data 27 

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 1 

2. Introduction: 

 

2.1 What are Compressed Earth Blocks 

 

Compressed Earth Blocks (CEB) is a process in which a mechanical 

press is used to form a mix of dirt, clay, and some type of aggregate. Basically, 

compressed earth blocks are earthen material that has been successfully 

compressed to allow it to carry high loads. CEB’s offer numerous advantages 

to typical construction materials. One of the advantages of CEB’s involves a 

decrease in shipping cost. Since suitable soils are available at most 

construction sites, it is not necessary to transport CEB materials to sites like 

common development materials. Another advantage of CEB’s is that the 

material is completely natural. In today’s world, moving toward an all-

natural solution to common practices is vital in sustaining current growth.  

This being said, for third world countries having the ability to construct 

buildings using materials that are readily available are important. These 

CEBs provide this benefit at a very low cost and with little learning curve. 

 Compressed Earth Blocks, as the name implies, are generally 

constructed using earth as the principle source of material. Another type, and 

the key to this project, is papercrete. Though this particular product is not 

manufactured using soil, its key ingredient is recycled paper. Originally 

invented by Eric Patterson and Mike McCain, papercrete shows great 

promise as a building material. It retains many of the properties that CEB 

blocks have and additionally has many properties that cement and concrete 

have. 

 

2.2 Mason Greenstar and Greenstar Blox 

 

Mason Greenstar, a company located in Mason, TX has developed a 

new type of CEB and has named it Greenstar Blox (GB). Mason Greenstar has 

patented their invention with the US Patent Office under patent number US 
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2009/0065978 A1. According to this patent, Mason Greenstar has developed 

a process to create papercrete using proprietary methods. According to 

Mason Greenstar’s website, through test conducted by Arizona State 

University, the Greenstar Blox provide higher compression strengths than 

other concrete masonry units. Also, ASU found that these blocks are can 

handle almost twice the load as other masonry units. Another claim boasted 

by Mason Greenstar is the ability of blocks that have been coated with 

polyurethane/polyureaelastiomeric material to be blast and bulletproof 

materials.  Though this does sound quite impressive for a block mostly made 

of paper, not all testing has been completed yet. Ultimately Mason Greenstar 

is pushing the way to have Greenstar Blox listed as an approved building 

material under the International Code Council.  

 

2.3    Mission Statement 

 

This projects main purpose is to follow ASTM E514/514M-09 in the 

process of designing, building, and testing a GB wall and gather all pertinent 

data during these tests. It is important during this project to strictly follow 

ASTM standards on all building designs and testing procedures. These 

standards depict the requirements for all material that will be tested with a 

Water Penetration Test. The goal being that once the test is completed; there 

will be a better understanding of the resistance to water penetration and 

leakage through the papercrete masonry due to wind-driven rain. In order to 

use GB as a building material for construction projects, this process is vital to 

understanding how a building will withstand environmental weather 

conditions. It should be noted that this is just one of many tests that Texas 

Tech University is conducting in conjunction with Mason Greenstar to gather 

data about the effectiveness of GB. For this particular project, ASTM E514 

standards will strictly be followed in all aspects of the testing procedures, all 

data that is collected will allow both TTU and Mason Greenstar to conclude, 
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on their own, the effectiveness of this project in the resistance of water 

penetration. 

 

 

3.  Description of Need 

 

3.1  General Need 

 

The most typical building material that is being used in today’s society 

is concrete and cement. There are numerous disadvantages to using this 

product for development. Some of the initial problems with this product are 

its low thermal conductivity. These materials also require some type of 

reinforcement to handle any type of excessive shear and tension. Another 

problem with concrete and cement is that these materials are not 

environmentally friendly. These are just some of the many problems 

associated with current development materials. The time has come for a 

substitute, a material that has all the advantages of concrete and cement as 

well as more. GBs offer that alternative. The blocks provide many of the same 

features of concrete and cement and improve on others. Aside from being 

environmental friendly, GB has the capability of becoming a very useful and 

strong building material. 

 

3.2   Stakeholders 

 

Since this particular project is more of a test to determine the 

permeability of GB for everyday use, it is important to understand those 

individuals and entities that might have something to lose or gain from it. 

There are some very clear stakeholders especially Texas Tech University, 

who now own a portion of Mason Greenstar, and Mr. Zach Rabon who is the 

owner of Mason Greenstar. These individuals have a clear and motivated 

reason to push for the acceptance of this product. A collection of other 
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stakeholders might include all possible end users. These end users would be 

builders and contractors in the industry that might choose to use these 

blocks as their building materials. Though the end users do not have a clear 

stake in this test, the results concluded from this test would greatly affect the 

projects that might use GB.  

 

3.3   Customer Requirements 

The goal of this project is to merely test the material and report our 

findings. The uses of these findings are of no concern to us. The most 

important aspect of this experiment is to provide accurate and detailed 

information to our customers concerning the water penetration and leakage 

through the papercrete material. From this, the most important customer 

requirement is the production of a testing apparatus that provides accurate 

data that we can collect and then report. 

The Customer Requirements for this project are: 

 Design a testing apparatus by following ASTM E514 / E514M – 09 

constraints 

 Build the testing apparatus so that it can perform the three necessary tests, 

but could also be used at a later point if test reproduction is necessary. 

 The test should allow for the gathering of information pertaining to the levels 

of penetration and leakage. 

 From the testing accurate and detailed data should be provided from the 

performance of the experiment. 

If these requirements are met then the project will have been completed and 

the stakeholders can make further decisions based on our results.  
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4.  Literature Review 

 

4.1  Review of ASTM E514/E514M-09 

 

This section provides a very basic summary of the ASTM standards that 

prescribe this testing process. This material is presented in the simplest and 

briefest way possible so that one can easily understand how this project is to 

operate. Below are the appropriate standards given by ASTM 514. 

Apparatus: 

The test chamber must be similar to that shown in ASTM E514. Attached 

to the chamber is an air line to provide wind pressure, a water line for water 

spraying the masonry test sample, flashing to collect water penetrating 

through the masonry specimen, and a drain pipe for overflow water.3 

Test Specimens: 

Masonry and/or mortar being tested shall be representative of 

construction and materials under study. Specimen size shall be a minimum of 

1.08𝑚2. After construction, the specimens shall be cured for a minimum of 7 

days wrapped in impervious plastic and an additional 7 days minimum in 

laboratory air. Curing of specimens is to be done in laboratory air 

temperatures maintained at 24 8−
+  degrees Celsius. The relative humidity 

shall be not less than 30% and not more than 80%. Each test shall consist of 

at least 3 specimens.3 

Test Chamber: 

The test chamber opening shall be a minimum of 1.08𝑚2. The edges of 

the chamber shall be lined with a closed-cell type gasket material. An 

observation port shall be provided on the face of the chamber. A 19mm 

diameter spray pipe with single 1mm diameter holes spaced 25.0mm apart 

to provide the water spray. The water spray cannot impinge on the specimen 

more than 75.0mm below the top of the test chamber. An air line with a 

manometer is attached to the test chamber. 3 

Procedure: 
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Clamp the pressure chamber firmly to the test specimen so that there is 

no water or pressure leak through the gasket. Apply a 3/8-in layer of mortar 

parging to all exposed surfaces of the test specimen, except the backside of 

the wall and the area enclosed by the pressure chamber. The water flow rate 

should be 138
𝐿

𝑚2
. Air pressure should be simultaneously adjusted to 500 Pa. 

The test conditions are maintained for not less than 4 hours.3 

Data Collection: 

During the testing period, observations are made at 30-minute intervals 

of the following: 

1) Time of first dampness on back of specimen. 

2) Time of first visible water on the back of the specimen. 

3) Total water collected and the percentage of damp area.3 

 

4.2  ASTM Requirements  

 

The ASTM standards for water penetration and leakage through 

masonry requires a test chamber with a minimum area of 1.08 m2, and 

observation port on the face of the chamber, and a 19mm diameter 

corrosion-resistance spray pipe. The test chamber must also include an air 

line, manometer, and a water drainpipe at the bottom of the chamber. Below, 

in Figure 1, one can see the basic concept that was presented in the ASTM for 

the water penetration test. 

 



 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3  Patent Review 

 

An important step any new design process is to determine if others 

have had the same or similar ideas. It is always important to perform a 

search on www.uspto.gov to determine if there are any patents that one 

might be infringing upon with a design. Luckily, for this particular project it 

could easily be assumed that no patent infringements will occur. Just in case, 

a search was performed to ensure that this statement was true, and as the 

initial statement concluded, there were no patent infringements. One could 

easily say that coming to this conclusion could be a bit dangerous, but since 

this particular project is dealing with testing standards laid out in the ASTM, 

which included the device necessary to perform these tests, the group felt 

Figure 1: Testing chamber 
 

http://www.uspto.gov/


 8 

that this conclusion would be correct. Since this project is to strictly follow 

ASTM standards that are available for anyone to use and follow, the group 

concluded that one could not patent instructions that are designed to create a 

standard among users. The device itself is fairly well detailed in the ASTM 

and once again this could not be patented. Though there are probably a fairly 

good number of different ideas on how the apparatus should be designed and 

built, its sole function is to perform the water penetration test per the ASTM 

standards. 

 

 

5. Presentation of Design 

 

5.1  Concept Sketches 

  

Below are several concepts that the project group has designed and 

discussed. Later in the report, the paper will discuss which concepts have 

been determined to provide the best possible design for this particular 

project. Figure 3 shows the Plexiglas and support design that will be installed 

over the design shown in Figure 2.The test chamber will be attached to wall 

prior to placing the Plexiglas and supports using the support beams 

illustrated in Figure 2.  The support beams will be attached to the chamber 

using L-clamps. The test chamber will require a rubber seal attached with 

glue in order to maintain an air pressure of 500 Pa.  Air holes will be drilled 

in the Plexiglas to relieve excess pressure. As shown in Figure 4, this is the 

completed two-piece apparatus attached to the wall. 
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Figure 2: Sketch of test chamber with clamps 

 

  

 

Figure 3: Sketch of Plexiglas attachment 
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Figure 4: Sketch of test chamber with Plexiglas 

 

Figure 5 shows a concept of a device using a single one-piece design. 

With this concept, the device would be attached to the wall and the test 

would begin. This would speed the process of installation as well as simplify 

the testing device. The group did find some negative consequences with this 

design, which will be mentioned later. 

 

Figure 5: Sketch of one piece apparatus 
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There are still several smaller components that must be crafted for 

the component to work accurately. These elements include the drainage 

system and the spray nozzle. The drainage system is required so that there 

will not be any water resting on the lower portion of the testing chamber, 

possibly compromising the test. The spray nozzle is also a critical component 

of the system; the flow rate that the nozzle must meet is detailed in the 

ASTM. These two components are shown in Figures 6 and 7. 

 

  

Figure 6: Sketch of drain system 

 

 

Figure 7: Sketch of spray nozzle 



 12 

Figure 8, below, shows the forces that will act on the test chamber due 

to the clamps. No matter the design concept that is chosen, this will be the 

basic attachment method for the test chamber. The project group felt that no 

matter the design, this method would provide the best attachment and not 

have any negative impacts on the wall, such as drilling holes through the 

entire thickness of wall to attach. 

 

Figure 8: Forces due to clamps applied 

 

 

5.2  Design Requirements 

  

The remaining design problem that the group needed to solve was the 

spray apparatus. As shown in Figure 7, this is the basic concept for the spray 

nozzle. In order to meet ASTM standards, calculation had to be made on 

certain aspects of the spray nozzle. The ASTM standard test method for 

water penetration through masonry requires a water application rate of 138 

L/m2 or 3.4 gal/ft2 of wall per hour.  This test assumes an inlet flow rate, Q1, 
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will be available during testing.  With a total test chamber area of 12 ft2 the 

total required water application rate at the outlet of the spray pipe is 

denoted as Q2.  The inlet and outlet hole diameters of the spray pipe are 

specified by ASTM standards to be 19.0-mm [3/4 in.] and 1.0-mm [0.04-in.], 

respectively.   

 

Q1 = 10 
gal

min
     (1) 

 

Q2 = 12 ft
2

∗ 3.4 gal

ft
2

∗hr
∗ 1hr

60 min
= 0.68 gal

min
     (2) 

 

A1 =
𝜋𝐷2

4
= 0.44in2 (inlet)       (3) 

 

Aindv.  hole =
𝜋𝐷2

4
= 0.001257 in2      (4) 

 

ASTM guidelines don’t establish a specific build of the spray pipe 

besides inlet/outlet diameters and hole spacing.  This is probably due to the 

fact that source water flow rates may differ and they can be controlled.  The 

following equations are used to estimate how many 1.0-mm [0.04-in.] holes 

need to be drilled in to the spray pipe to achieve the required water 

application rate, Q2. 

 

P2

ρ
+

v2
2

2
+ z2g =

P1

ρ
+

v1
2

2
+ z1g       (5) 

 

No significant losses due to pressure and elevation change reduces the 

energy equation to 

 

v1 = v2            (6) 
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Q1 = A1v1              (7) 

 

Q1

A1

=
Q2

A2

           (8) 

 

 

The total area required to achieve Q2 is A2 

 

A2 =
Q2A1

Q1

=
0.68

gal

min
∗0.44in2

10 
gal

min

= 0.03in2         (9) 

 

Each hole made in the spray pipe is Aindv.  hole so the total amount of 

holes required is 

 

A2

Aindv.  hole
= 23.86 ≈ 24 holes in spray nozzle           (10) 

 

 

5.3  Final CAD Design 

 

On the following page are the final concepts that the group considered 

to be the best and final solutions for this project. Please view Figures 12, 13, 

and 14 as the concepts that were chosen during the concept-screening phase. 
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Figure 9: Orthographic view of entire apparatus 

 

 

 

Figure 10: Back view of entire apparatus 
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Figure 11: Spray pipe assembly 

 

 

5.4   Manufacturing Processes 

 

All parts selected to build the components of the system are found to 

be on the shelf parts at local hardware stores. These components will be 

bolted, nailed, or glued together to create the group’s device. The system will 

be hand crafted and meet all requirements of the ASTM. 

 

 

 

5.5 Test Description 

 

See Appendix 9.1 for detailed description of test setup. 

 

 

5.6  Results & Discussion 

 

The ASTM standards require that the back of the walls should be 

checked in thirty minute intervals for water penetration. The first wall to be 

tested was of lower build quality than the other two walls provided. The 
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mortar coating was less uniform and the well appeared to lean to one side, 

because of this we chose it to be our first test specimen.  A small damp spot 

and a damp line appeared after one hour on the upper left side of the first 

wall as shown in figure 12. At two and a half hours more damp spots 

appeared on the upper left side as can be seen in figure 13. The damp spots 

never grew in size and became less visible after three hours of testing. The 

total area of dampness on the back of the wall was less than 1% of the test 

chamber area. No damp spots appeared on the back side of the second wall 

after four hours of testing as can be seen in figure 14. The second wall 

appeared to be of better build quality, having a smoother surface compared 

to first wall which may have kept water from penetrating through as well. 

After four hours there were no visible wet spots on the back of the wall. The 

third wall was of similar quality to the second and showed only mild water 

penetration. Damp spots shown in figure 15 first appeared on the third wall 

after three and a half hours of testing but never grew in size. The spots 

became less visible similarly to the damp spots on the first wall and testing 

was stopped after four hours. 
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Figure 13: More damp spots after two and a half hours 

 

Figure 12: Damp spot and line at one hour 
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Figure 14: Second wall after four hours of testing 

 

 

Figure 15: Third wall first damp after three and a half hours 
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Core samples were taken from all three walls in an effort to get a 

better idea of the water penetration rate. The core sample shown in figure 16 

was taken out of the first wall and broken up into four sections. Each section 

was weighed immediately after being taken out of the wall then again after 

each section was dried in a microwave. The water retention results of each 

section are shown in Table 1, in the Appendices.  From the table, the average 

amount of water retained after 4 hours showed a 16.20% increase in weight 

of the wall.  

Although the second wall didn’t allow any damp spots to appear after 

four hours of testing, the core sample was the dampest and our equipment 

wasn’t able to recover the core intact.  A second core was taken out of the 

second wall after fifteen hours which may have resulted in unreliable data 

shown in Table 2 of the Appendices. This data suggested the wall increased 

in weight by 35.96% due to water retained. However, the wall resting so long 

on its side may have affected the results.  

Three core samples were taken out of the third wall. The cores were 

taken from the area were the water was applied, the center of the wall, and a 

visibly wet area closer to the bottom as shown in figure 17. Due to the nature 

of our coring drill, only one core was recoverable which can be seen in figure 

18. From the figure, it can be observed that water fully penetrated the core to 

about 25% depth. The data recorded on the third wall, as shown in Table 3 of 

the Appendices, shows that the wall retained enough water to increase the 

weight by 12.66%. The test results from the third wall should be considered 

the most reliable due to experimentation and troubleshooting needed for the 

first couple rounds of testing.  
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Figure 16:  Core sample from first wall 

 

  

Figure 17: Third wall core sample holes 

 

 

Figure 18: Third wall center core 
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6.  Cost Analysis 

 

6.1  Parts List 

 

Below are the parts that the group believes are the best for this 

project. The group has selected wood to be used as the main building 

material for the apparatus. As for the other components of the device, 

Plexiglas will be used to create the viewing window during the test. Also, PVC 

piping and a garden hose will be used to move water to and from the system. 

The project group has also selected a rain gutter as the best and cheapest 

was to develop a drainage system. 

 

 

Figure 19: Parts List 
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6.2  Financial Model 

 

Shown below is the group’s financial model that has been established. 

The group feels that this is the best possible estimate for the total cost of this 

project. Also included below, is a basic parts list that we believe will provide 

all the necessary functional requirements in order for this device to be built 

and operate correctly. We found that all of the material can easily be 

purchased on the shelves of local hardware stores. This will inevitably save 

time because the project will not be left waiting for parts to be delivered. 

Another benefit of having these materials easily available is the ability to 

actually see these items; this will help the group ensure that all parts will 

work as required per the design prior to purchasing. It should be noted, that 

there might be requirements of other parts that can be deemed necessary 

only during the building phase. Since the estimated budget comes in 

reasonably low, acquiring other components that are not on the list should 

not be a problem. 

 

 

 

Figure 20: Financial analysis/budget 
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7. Conclusion 

 

After completion of ASTM E514 standardized tests, the results are 

very consistent and acceptable. Overall, Greenstar Blox walls out preformed a 

test designed to push standard building materials such as concrete to its 

limit. Each wall showed less than 1% water penetration after 4 solid hours of 

simulated horizontal rain. It should be noted that the test could be vastly 

improved through the usage of a water recycle system such as the one 

suggested in the ASTM E514 document. Due to budget this test was not able 

to include that feature. From the coring samples, it was observed that the 

walls retained enough water after testing to increase the overall weight of 

the walls by 16.20%, 35.90%, and 12.66% respectively. 
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9. Appendices 

 

9.1  Detailed Test Procedure 

 

 The ASTM E514/E514M-11 procedure was completed in a controlled 

environment in the Civil Engineering shop located on the Texas Tech University 

campus from April 26
th

, 2012 through April 27
th

, 2012. The following steps 

describe the process that was carried out to complete one of the three identical 

tests and lasted approximately 4 hours as required by the ASTM requirements. 

1) The testing apparatus is manually placed on the face of the wall, the     

apparatus is then secured to the walls at six locations as depicted in Figure 

(*). 

2) After the apparatus is attached to the wall, the faucet is turned to the 

desired location to supply water at a flow rate of 10 gal/min. 

3) Water is continuously delivered to the wall for 4 hours. 

4) While the test is running, a visual inspection is made on the back of the 

wall to detect any leakage every 30 minutes. 

5) After the 4 hours have been accomplished and all visual inspections have 

been completed the water is turned off and the apparatus is removed from 

the wall. 

Note: 

 The following steps were completed to gather numerical data for analysis 

of the water penetration and are NOT required by the ASTM. 

1) The walls are laid wet face down and a coring machine is placed on the 

back (dry) face. 

2) A core sample is then taken from the desired locations based on what data 

is required. 

a. Note: The coring process was not completed in a standard method that 

requires lubrication in order not to affect the data. The process was 

done in a dry manner and made the extraction of the core difficult. 
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3) With the core sample removed from the coring tube, the sample is then 

divided into 3-4 sections to be analyzed. 

4) These wet sections are then weighed and the weights are recorded. 

5) The wet sections are the quick dried using microwave, and are then 

weighed and weights again recorded. 

6) This process was repeated in different areas of the wall for comparison. 

 

9.2  Core Sample Data Tables 
 
 

1st Wall Wet weight (lb) Dry weight (lb) Water retained (lb) Water retention 

Section 1  
(closest to water) 0.1325 0.115 0.0175 15.22% 

Section 2 0.1905 0.1555 0.0350 22.51% 

Section 3 0.206 0.1745 0.0315 18.05% 

Section 4 0.115 0.1055 0.0095 9.00% 

Total 0.6440 0.5505 0.0935   

Table 1: First Wall Core Sample Data 

 

 
 
 

 

2nd Wall Wet weight (lb) Dry weight (lb) Water retained (lb) Water retention 

Section 1  
(closest to water) 0.0605 0.0485 0.012 24.74% 

Section 2 0.2375 0.204 0.0335 16.42% 

Section 3 0.1655 0.092 0.0735 79.89% 

Section 4 0.1085 0.1405 -0.032 -22.78% 

Total 0.572 0.485 0.087   

Table 2: Second Wall Core Sample Data 

3rd Wall Wet weight (lb) Dry weight (lb) 
Water retained 
(lb) Water retention 

Section 1 0.163 0.1435 0.0195 13.59% 

Section 2 0.209 0.1825 0.0265 14.52% 

Section 3 0.2615 0.238 0.0235 9.87% 

Total 0.6335 0.564 0.0695   

Table 3: Third Wall Core Sample Data 


