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State of Alaska 
Department of Environmental Conservation 

Village Safe Water Program 
555 Cordova Street 

Anchorage, AK 99501 
April.akers@alaska.gov 

 
August 1, 2022 
 
To: Vendor List 
 
Re: Amendment 2 
 ITB 22-VSW-UNK-044 
 Unalakleet Water Source Project 
 ITB Due Date: August 11, 2022 @ 2:00 PM AST 
 
The following are vendor questions and the department’s response: 
 

1. Vendor: Section 33 - 90 -10 - 1.1 A calls for contractor to purchase pipe and fittings please confirm 
that this is just in addition to what is called out as supplied an other sections of the specifications. 
Also please confirm that submittals will be supplied on what was purchased and not be required to 
be submitted again. 
 
Department: The submittals for the owner provided material will not be required to be submitted 
again by the contactor and are attached titled Arctic Pipe and Utilities, Pipe End Views and 
Thermacor Process, Inc., Piping Submittal Data, 10X10 Well Enclosure Unalakleet, Alaska. Please 
see section 01 64 00 for an itemized list / quantity breakdown of owner supplied pipe and below 
question and answer # 7. 
 

2. Vendor: Please confirm that Water from the new wells or raw water from the existing water supply 
source will be available in sufficient quantity and volume to use for flushing the new line. Please 
indicate if there is a fee for this water. 
 
Department: The maximum allowable pumping rates from each well are: 

mailto:April.akers@alaska.gov
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• Well 1: 17 gpm, 
• Well 3: 41 gpm, 
• Well 4: 16 gpm, 
• Well 6: 17 gpm, 
• Well 8: 24 gpm. 

 
The contractor may utilize the wells for construction purposes as long as the well heads are protected 
from damage and contamination, all products used within the wells are National Sanitation 
Foundation (NSF) approved for potable water, and the pumping rates for individual wells do not 
exceed those listed above. If additional flow / volume is necessary the contractor will need to make 
other arrangements. There is no fee for water use. 
 

3. Vendor: Please confirm that there will be potable water available to flush the new water mains with 
after chlorination is complete so that there will be no issue with contaminated water introduced into 
the line for water quality testing. Please indicate if there is a cost for this. 
 
Department: Water from the wells will be available as noted above. The City of Unalakleet (City) also 
has a 1-million gallon potable water storage tank. Any use of water from the storage tank must be 
coordinated with the City. Charges may apply to water from the tank. 
 

4. Vendor: Water testing calls for samples to be drawn every 1200 feet of new water main. The main 
does not have access points indicated in the installation drawings. Please advise if these will need to 
be added for this requirement. If not, what samples will be required to be collected and sent out for 
testing? 
 
Department: The department will allow for samples to be collected at the termination of the water 
line (at the water treatment plant). The line will be drained at a slow rate and samples will be taken 
from the drain stream at periodic intervals that mimic sampling water at 1,200 lf intervals. 
 

5. Vendor: Please confirm if the commissioning agent will be supplied by owner or by engineering team 
and will run all meetings and provide all forms required for contractor use. 
 
Department: The commissioning agent will be provided by the department’s engineering firm and all 
necessary commissioning forms will be provided by the department. Commissioning agent will 
observe the contractor performing the necessary functional checklist items. 
 

6. Vendor: Please confirm that no insulated fittings or joint kits have been purchased at this point or 
there are no plans to have the owner supply them. 
 
Department: No insulated fittings, joint kits, or accessories are being provided. The owner 
(department) is only providing the pipe itself. 
 

7. Vendor: Specifications Section 01 64 00, Receipt of Owner Furnished Materials: Can the items being 
purchased in this list provided by owner show what the lengths of pipe are coming in? Re: 20 ft./40 
ft. / coils? 
 
Department: All insulated pipe (items 2-5) was made in 40’ lengths. The bare 2’ HDPE pipe (item 6) 
was made in 40’ lengths. The bare 1-1/4” HDPE pipe (item 7) was made in 20’ lengths. 
 

8. Vendor: Are there any pipe fittings, joint kits and accessories being pre-purchased by owner or are 
these all contractor provided? 
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Department: See above question and answer # 6. 
 

9. Vendor: The owner furnished materials include items expected to be delivered into Unalakleet this 
fall. Its understood the owner furnished materials would need to be handed over to the successful 
contractor upon award. At this time, I would suspect the materials arriving this fall would deliver 
before a contractor is awarded a contract. Please confirm the expected handover process post award 
and if the materials will already be secured/staged for winter storage this fall pre award. 
 
Department: All materials that arrive this fall will be unloaded and staged at the barge landing area by 
the city of Unalakleet. Contractor is responsible for inspecting and accepting the materials in 
Unalakleet prior to winter. 
 

10. Vendor: The specification for the fiberglass shelters include a variety of information on design, 
material properties, etc. Please confirm the warranty requirement (5 year) is being handled directly 
between Village Safe Water and vendor during purchase and not to be handled by the contractor on 
this project. 
 
Department: Shelter manufacturer is responsible for warranty of any defects in the construction of 
the shelters. Contractor is responsible for warranty of any damage that the structures incur due to 
construction activities after the Contractor takes possession. Contractor warranty period duration 
shall be as specified in the contract documents. 
 

11. Vendor: Please confirm items included in the shelter purchase (lifting eyes, roof access hatch, etc) or 
other information to clarify what exactly is included. 
 
Department: The department provided shelters include all items shown on the attached approved 
shop drawings titled 10x10 Well Enclosure Unalakleet, Alaska. 
 

12. Vendor: The trenching in asphalt paved roads has the requirement to pave a 12’ panel and match 
existing thickness and a minimum of 2”. Please confirm the expected asphalt thickness. 
 
Department: Contractor shall assume that asphalt thicknesses of up to 5-inches will be encountered. 
 

13. Vendor: The bid schedule appears to be a single line and listed as “basic bid” (page 19 of the RFP 
package). There is also included in the documents (on page 120 of the entire RFP package for 
reference) which has a more broken down list of work and also called bid schedule with more 
detailed quantities. Please confirm the bid schedule is to be provided as a single lump sum. 
 
Department: Bid schedule to be provided is lump sum. Disregard the bid schedule shown 
immediately after technical specification index page. Bidders shall only use the bid schedule form 
00312 on page 19 of the Invitation to Bid (ITB) package. 
 

14. Vendor: The specification section 01 22 00 “Unit Prices” implies items are paid on a unit price basis. 
Please confirm the bid schedule for the project is a single lump sum. 
 
Department: Please see above response. 
 

15. Vendor: There is reference to the geotechnical report as being included, but it does not appear to be 
contained in the RFP package. Please provide the Geotech report for review. 
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Department: Bidders must contact the procurement officer for a copy of the  geotechnical report 
dated 5/20/2020. This file will be sent via ZendTo. 
 

16. Vendor: In the scope of work, contractors are required to abide by all permit stipulations, which 
according to the Summary specifications include the Fire Marshall Permit and ADEC approval to 
construct permit. Please provide for review. Also please confirm there is no wetland fill permit 
required for the access road construction. 
 
Department: Bidders must contact the procurement officer for copies of the permits. Files will be 
sent via ZendTo. Permit POA-2022-00715 confirms the wellfield does not contain waters of the US 
and is classified dryland. 
 

17. Vendor: Drawing C105 indicates that the WS (Water Service?) type piping runs from Well House #1 
to 30+00 connection. Please confirm that this is the correct type of carrier pipe and piping type as 
the fittings are called out as Raw Water. 
 
Department: The piping shown on sheet C105 (STA 30+44 to STA 33+07) and sheet C106 (STA 
40+19 to STA 42+42) running down the center of the access roads will be “raw water arctic pipe” 
(Detail 1/C502). The shorter runs of pipe between the raw water arctic pipe and the well house will 
be “well service line arctic pipe” (detail 2/C502). The transition between the two pipe types will be in 
accordance with the details on sheet C509. The error will be corrected on the conformed drawings. 
 

18. Vendor: Drawing C106 indicates that the WS (Water Service?) type piping runs from Well House #4 
to 40+00 connection. Please confirm that this is the correct type of carrier pipe and piping type as 
the fittings are called out as Raw Water. 
 
Department: See response above. The general configuration shown on sheets C103 and C104 apply 
to all the well house connections (raw water arctic pipe along the access road, well service line arctic 
pipe for the 40 ft +/- run to each well house). 
 

19. Vendor: If the two lines above are in fact Well Service Lines There is no detail for well service lines 
that are hdpe jacket to be buried. Would it be the same as C502 detail 2 with hdpe – 1 ¼” or 1 ½” 
Heat trace. 
 
Department: See above responses. Details 1/C502 and 2/C502 are correct and cover all arctic pipe 
requirements for the job. 

 
Evan Patterson 
 
 
Procurement Specialist 
 
Attachments: 

1. Arctic Pipe and Utilities, Pipe End Views, 
2. Thermacor Process, Inc., Piping Submittal Data, 
3. 10X10 Well Enclosure Unalakleet, Alaska, 
4. Geotechnical report dated 5/20/2020 (sent via ZendTo), 
5. Permits (sent via ZendTo): 

• United States Department of Agriculture, Rural Development, Revised Notice of Availability 
of an Environmental Assessment, 

• State of Alaska (SOA), Department of Environmental Conservation, Drinking Water 
Program, Separation Distance Waiver and Conditional Construction Approval, 
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• SOA, Department of Transportation & Public Facilities, Permit No.: 2-166851-22-023, 
• SOA, Department of Public Safety, Division of Fire and Life Safety, Water Treatment Plant 

– Renovation / Remodel, 
• Department of Defense, Department of the Army, POA, No.: POA-2022-00175. 



Arctic Pipe and Utilities
6320 MacKay Street Anchorage, AK 99518

Title

6" HDPE SDR-11 X 18.3" HDPE
Jacket with 3" x 7" Kidney Bean
Glycol Channel

APU REP:__________________________________DATE:_____________

APPROVED BY:_____________________________DATE:_____________

Pipe End Views

6.63 in"

3.66 in"

15.75"

5.82"

2.19 in"

6.63"

3.66 in"

18.3"

2.73"

6" HDPE SDR-11 X 15.75"
Aluminum Sipr-o-lok Jacket
with 3" x 7" Kidney Bean
Glycol Channel

6" HDPE SDR-11 X 18" Aluminum
Spir-o-lok Jacket with 3" x 7" Kidney
Bean Glycol Channel

5.73"

2.10"

6.63"

3.66 in"

18.125"

6.63" 15.75"

4.56"

6" HDPE SDR-17 X 15.75"
Aluminum Sipr-o-lok Jacket

4.56"

2.73"
SHOP DRAWING / SUBMITTAL REVIEW

☐ Approved ☐ Approved as Noted

☐
Partial Approval, Resubmit as 
Noted ☐ Revise and Resubmit

NOTE: CORRECTIONS OR COMMENTS MADE ON CONTRACTOR’S SUBMITTAL/SHOP 
DRAWINGS DURING THIS REVIEW DO NOT RELIEVE THE CONTRACTOR FROM 
COMPLIANCE WITH THE CONTRACT DRAWINGS OR SPECIFICATIONS.  THIS 
SUBMITTAL HAS BEEN REVIEWED FOR CONFORMANCE WITH THE CONTRACT 
DOCUMENTS ONLY. CONTRACTOR IS RESPONSIBLE FOR CONFIRMING AND 
CORRECTING ALL QUANTITIES AND DIMENSIONS, FABRICATION PROCESSES AND 
TECHNIQUES, COORDINATING WORK WITH OTHER TRADES, AND SATISFACTORY AND 
SAFE PERFORMANCE OF THE WORK.

By: Date:

www.crweng.com

Anchorage: 3940 Arctic Blvd. Suite 300
Anchorage, AK 99503
Phone: (907) 562-3252

Palmer: 808 S. Bailey St. Suite 104
Palmer, AK 99645
Phone: (907) 707-1352

Karl Hulse 5-13-22
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Engineer
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1.12 -1 CHANNEL SPECIFICATION
3" x 7" KIDNEY BEAN GLYCOL CHANNEL
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☐
Partial Approval, Resubmit as 
Noted ☐ Revise and Resubmit

NOTE: CORRECTIONS OR COMMENTS MADE ON CONTRACTOR’S SUBMITTAL/SHOP 
DRAWINGS DURING THIS REVIEW DO NOT RELIEVE THE CONTRACTOR FROM 
COMPLIANCE WITH THE CONTRACT DRAWINGS OR SPECIFICATIONS.  THIS 
SUBMITTAL HAS BEEN REVIEWED FOR CONFORMANCE WITH THE CONTRACT 
DOCUMENTS ONLY. CONTRACTOR IS RESPONSIBLE FOR CONFIRMING AND 
CORRECTING ALL QUANTITIES AND DIMENSIONS, FABRICATION PROCESSES AND 
TECHNIQUES, COORDINATING WORK WITH OTHER TRADES, AND SATISFACTORY AND 
SAFE PERFORMANCE OF THE WORK.

By: Date:

www.crweng.com

Anchorage: 3940 Arctic Blvd. Suite 300
Anchorage, AK 99503
Phone: (907) 562-3252

Palmer: 808 S. Bailey St. Suite 104
Palmer, AK 99645
Phone: (907) 707-1352

Karl Hulse 6-13-22













Toggle clamps located on inside of opening.
Clamps could also be mounted on lid with 
catches mounted on sidewalls. A 90 degree
drawing toggle clamp is available for this 
application. If you prefer this you can approve 
as noted and require us to change to 90 
degree style and mount draw clamps to hatch 
lid. (Grey toggle clamp is extended position, 
FYI).



PRODUCT DESCRIPTION
Rmax Thermasheath® is an energy-efficient thermal insulation board composed of a closed-cell polyisocyanurate (polyiso) foam core bonded to 
reinforced aluminum foil facers with clear coating for limited protection against oxidation on each side.

COMPLIANCES  

APPLICATIONS
Exterior walls (Type I-IV): Masonry, steel stud, FRTW stud; wood stud (Type V); concrete foundation; exterior ducting; limited roofing applications

THERMASHEATH®  

THERMAL PROPERTIES / PRODUCT DATA
“R” means resistance to heat flow. The higher the R-value, the greater the insulating power. 

NOMINAL THICKNESS THERMAL R-VALUE1

Inches °F•ft2•hr/Btu

0.50   3.2

0.75   5.0

1.00   6.0

1.10 6.7

1.25 7.8

1.50   9.6

1.55 10.0

1.75 11.4

2.00 13.1

2.10 13.9

2.30 15.3

2.50 16.7

2.90 19.6

3.00 20.3

3.50 23.9

3.70 25.3

4.00 27.4

4.50 31.0
1Thermal values are determined by using ASTM C518 test method at 75°F mean temperature on material 
conditioned according to PIMA Technical Bulletin No. 101. 

Thermasheath® is shipped in bundles that are approximately 48” high and wrapped in plastic for easy 
handling. Visit www.rmax.com for a complete list of thicknesses and packaging information.

TYPICAL PHYSICAL PROPERTIES
Physical properties shown are based on data obtained under controlled conditions and are 
subject to normal manufacturing tolerances.

PROPERTY TEST METHOD RESULTS

Density, Overall, Nominal ASTM D1622 2.0 pcf

Compressive Strength ASTM D1621 20 psi1

Flexural Strength ASTM C203 60 psi 

Flame Spread, Core2 ASTM E84 ≥ 1” 25 or Less
< 1” 75 or Less

Smoke Developed, Core2 ASTM E84 < 450

Air Permeance ASTM E2178 < 0.02 L/(s•m2)

Water Vapor Permeance ASTM E96 < 0.03 perm

Water Absorption ASTM C209
ASTM C272

< 0.2% Vol.
0.3% max

Dimensional Stability, 
Length and Width ASTM D2126 < 1% Linear Change

Mold Resistance ASTM D3273 10, no defacement

Service Temperatures 250°F max
1Also available in 25 psi upon request. Less than 1” is standard at 16 psi. 
2Flame spread and smoke numbers are shown for comparison purposes only and are not intended to 
represent the performance of Thermasheath® and related components under actual fire conditions.

PRODUCT DATA SHEET

INSULATION FOR THE BUILDING ENVELOPE 

•	 ASTM C1289 Type I, Class 1 and 2 
•	 International Building Code (IBC) Section 2603, Foam Plastic
•	 ASHRAE 90.1
•	 DrJ TER 1309-03
•	 ESR-1864, ICC Evaluation Service
•	 International Energy Conservation Code (IECC) 
•	 Miami-Dade County Product Control Approved
•	 RR 25322, City of Los Angeles Research Report
•	 California Code of Regulations, Title 24 (BHFTI License T1523)

•	 Tested per NFPA 285 to comply with IBC Section 2603.5.5
•	 Tested per NFPA 286 (ICC-ES AC12 Appendix B) 
•	 Water-Resistive Barrier (WRB) per ICC-ES AC71
    (ASTM E331, AATCC Test Method 127)
•	 Class A Flame Spread and Smoke Developed Indices 

per IBC Chapter 8, Interior Finishes (1” min.)
•	 1, 2, 3 or 4 hour Fire Rated Assemblies as shown 

in the UL Fire Resistance Directory. 

      NOTE: For details, requirements and/or limitations, refer to Third-Party Evaluation Reports



APPLICATION / INSTALLATION
NOTE:  For use as a code prescribed Water-Resistive Barrier over wood or steel studs, refer to the Water-Resistive Barrier section for specific installation and securement details. 

General – Thermasheath® shall be installed vertically or horizontally with all edges tightly butted. Vertical joints must be backed by framing or 
structural sheathing. Taping the joints is acceptable, although not required.  Rmax recommends using a pressure sensitive tape such as R-SEAL 
Construction Tape, R-SEAL 3000, or equivalent.

Securement – Rmax recommends a minimum of eight fasteners per 4’x8’ board.  Additional fasteners may be required in locations expected to 
experience additional loading (heavy wind drafts/gusts, accelerated wear and tear, etc.). The appropriate number of fasteners also depends on the 
type of fastener and its capacity; consult fastener manufacturer.  

Fasten to wood framing using cap nails, washers with roofing nails, or washers with bugle head screws. When used in conjunction with 
Thermasheath®-SI, staples at 12” o.c. pattern may be used to fasten Thermasheath®. With staples, Rmax recommends taping the joints as soon 
as possible.  All fasteners shall be long enough to penetrate wood framing a minimum of 1”. Fasten to metal framing using self-taping screws and 
plastic washers. The fasteners shall be long enough to penetrate metal framing a minimum of four threads. Secure to concrete surfaces using plastic 
masonry fasteners with washer or a quality grade construction adhesive. TRUFAST Walls fasteners, sold by Rmax, are a great option for fastening 
Thermasheath® to wood, steel and concrete substrates.  Refer to the Rmax/TRUFAST Walls Fastener List and Installation Guide for more details.

Water-Resistive Barrier –  When Thermasheath® is installed over wood or steel studs with the joints sealed, it serves as a code prescribed Water-
Resistive Barrier (WRB). For use as a WRB, Thermasheath® shall be installed with vertical board joints placed directly over wood framing spaced a 
maximum of 24” o.c. Use a minimum 3/4” cap nail spaced 12:16 o.c. or 1 3/8” staples spaced 12” o.c. at all vertical framing.  All insulation board 
joints must be covered by R-SEAL Construction Tape or R-SEAL 3000. All transitions and throughwall penetrations must be flashed to comply with 
applicable code.

LIMITATIONS
Thermasheath® is not recommended, nor warranted, for use as a commercial roof insulation. Consult Rmax Sales for suitable commercial roof insulation products.
Thermasheath® is not a structural panel; stud walls insulated with Thermasheath® must be properly braced for lateral loads according to the requirements of local Building Codes. 

WARNING
Polyiso is an organic material which will burn when exposed to an ignition source of sufficient heat and intensity and may contribute to flames spreading.
Installations utilizing Thermasheath® must be fully protected on the inhabited side of the building by a thermal barrier such as a minimum of 1/2” gypsum wallboard. Consult local building 
codes and insurance authorities regarding special applications or details required when using Thermasheath® as an exposed product in uninhabited spaces.

Per the IBC, a WRB is required behind the exterior wall veneer.  The code also has provisions regarding vapor retarders, type and location, based on the assembly, climate zone and the 
amount of continuous insulation. It is up to the design professional to specify an assembly that will perform adequately and meet these requirements.

WARRANTY
See Rmax “Sales Policy” for terms and conditions. Rmax does not assume any responsibility or liability for the performance of any products other than those manufactured by Rmax.  
NOTE: All Rmax products must be tarped, placed on skids and kept dry before and throughout construction.

Proudly Made and
Engineered in the U.S.A.

RMAX SALES OFFICES / PLANT 
Central
13524 Welch Road
Dallas, TX 75244
(P) 972-387-4500
(F) 972-387-4673

East
1649 South Batesville Road
Greer, SC 29650
(P) 864-297-1382
(F) 864-234-7548

West
210 Lyon Drive
Fernley, NV 89408     
(P) 775-575-4849                
(F) 775-575-5035 

rmax@rmax.com /  www.rmax.com

PRODUCT DATA SHEET
THERMASHEATH®

Revision.11-04-2021
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Protocols of Mechanical Testing for Composite Materials 

Objectives for testing  

• Present goals 

o Test samples in urgent need  

o Develop protocols of composite materials testing techniques  

� Testing techniques for fiber composites  

� Testing techniques for laminates (fiber-resin-reinforced composites and 

wood composite structures)  

• Long-term goals 

o Establish property database specific for Reiff Manufacturing   

o Develop industry-specific standards for testing protocols of composite materials  

o If possible, develop grant proposal for advanced composite testing facilities 

through collaboration with Reiff Manufacturing   
 

Objectives for composite simulations  

• Develop general simulation protocols of composite materials  

• Develop simulation models of composite structures with various application background 

 

Tensile Strength Test  

A few samples were tested for the specimens received a few years ago by Kirk  Betz [1].  The 

dog-bone specimens as shown in Figure 1 were pulled using the Instron Hydraulic Universal Tester at 

WWU. The failure follows a typical pattern of similar fiber composites, breakage accompanying with 

fiber pullouts from resin. The specimen gauge dimension is about 3/8” x 2/8”, with clear finish from a 

milling machine. One of the samples failed at 2340 lbs, resulted in an ultimate strength of roughly 25 ksi. 

A very limited numbers of samples were tested and a more careful study was suggested in order to obtain 

useful results.  

 

(a) Dog-bone specimens        (b) Failed under tension  

Figure 1  tensile specimens prepared for the Instron Hydraulic Universal Testing Machine  

 
 As one of the most fundamental experiments, tensile tests of fiber-resin reinforced composites 

can be done using the Instron Tester at WWU. For more useful work to be accomplished, a design of 

experiment may be developed to make a systematic study of certain fiber resin composites that are current 

used in the factory.  

 

Flexural Strength and Elastic Modulus using a Three-Point Bending Fixture  

 In our engineering materials lab, we have an existing 3-point bending fixture. This fixture may be 

further improved in design if the test protocol using a 3-point bending test works well. Figure 2 shows 

how the specimen may be tested using the Olsen Universal Testing Machine in our materials lab.  



  
Figure 2: A 3-point bending test using the Olsen Universal Testing Machine  

 

The basic principle using a 3-point bending test is readily available in literature.  The basics of 

this type of test may be illustrated in Figure 3. When the load F is applied at the middle of the specimen, 

deformation occurs and stress develops in the specimen. At certain load, the specimen fails and the 

indicator on the machine dial points to the maximum load. Any continuous loading will not cause a rise of 

the load on the dial. We may denote this load as Ff.  Based on the principle of strength of materials, the 

flexural strength, which is the maximum bending stress across the middle cross-section geometry of the 

sample, can be expressed as:  

2
2

3

bh

LF f

fs =σ
 

Where 

Ff = failure load  [lb] 

σfs= flexural strength  [psi] 

L = sample span length between the two simple supports    [in]  

b, h = sample cross-section dimensions [in] 

     
Figure 3:   the principle of 3-point bending test for flexural strength and modulus of elasticity  

 

If the vertical displacement along the neutral axis at the middle section of the sample can be monitored 

during the test, then the modulus of elasticity can be determined using the following formula.  









= δ

3

34

L

bh
EF

 

Where 

F = applied load  [lb] 

δ = displacement of the neutral surface at the middle section of the sample   [in] 



I tested two of the samples using our Olsen machine and summarized the test data in Table 1.  The results 

show that the flexural strength of the sample is approximately 33ksi and its modulus of elasticity from the 

bending test is approximately 1400 ksi, which seems a bit lower than some literature.  

 

Table 1 three-point bending test of the fiber composite samples  

Fiber Information:  Type of fiber ____________ 

Resin Information: name of the resin ___________ 

Fiber/Resin ratio:  36 vol% of fiber???  

Sample Observations: there is a thin mat (one layer?) lined up in the middle of the specimen; chopped 

fibers mixed bonded by resin on both sides of the mat; one side is rough with fiber clearly seen and the 

other smooth with gel coat (?) 

Sample 1:                     b =  0.995 in.                            h =  0.271 in.                            L  =   8 in. 

Test # F   (lb) δ (in.) (4bh
3
/L

3
) δ = 1.5471(10

-4
) δ E (ksi) Notes  

1 40 0.17 2.63007E-05 1521  

2 60 0.23 3.55833E-05 1686  

3 80 0.329 5.08996E-05 1572  

4 110 0.461 7.13213E-05 1542  

5 140 0.591 9.14336E-05 1531  

6 160 0.721 0.000111546 1434  

7 180 0.841 0.000130111 1383  

8 200 0.961 0.000148676 1345  

average    1502  

Failure load Ff = _200_ (lb);   Flexural Strength:      
ffs F

bh

L








=

22

3
σ  = 164.2 Ff = 32.84 ksi  

Sample 2:                     b =  0.996 in.                            h =  0.393 in.                            L  =   8 in. 

Test # F   (lb) δ (in.) (4bh
3
/L

3
) δ = 4.7231(10

-4
) δ E(ksi) Notes  

1 160 0.198 9.35174E-05 1711  

2 200 0.320 0.000151139 1323  

3 240 0.393 0.000185618 1293  

4 280 0.473 0.000223403 1253  

5 320 0.553 0.000261187 1225  

6 360 0.647 0.000305585 1178  

7 400 0.715 0.000337702 1184  

8 420 0.768 0.000362734 1158  

average    1291  

Failure load Ff = __420_ (lb);   Flexural Strength:      
ffs F

bh

L








=

22

3
σ  = 78.01 Ff =  32.76 ksi 

 

Remarks: 

• Load dial may need calibration for accuracy, especially for low load range dial.  

• Displacement measurement needs to be improved.  

 

 

 

 

 



 
Fig. 4 Failed samples under the 3-point bending tests 

 

Integrated Testing Techniques  

• Shear strength test in general  

• Fiber composite and wood laminates  

A discussion is on-going with Andrew about how the shear strength of fiber-resin-wood composites 

can be tested in our lab. The grip part might be too short to be applicable using either of the tensile 

machines.  

 
Fig. 5 Andrew’s samples for shear tests  

 

References  

[1] Kirk Betz, “Fiber Glass Tank Redesign”, senior project report, October 6, 2009  

[2] Qin Ma, “Analysis of Design Strength of A Hatchery Round Tank Including Wind Load, Snow Load 

and Seismic Load”, Report, March 3, 2009.  

 



1

Toggle-style draw clamp for  roof
hatch (proposed)



Water- and Weather-Resistant Foam Rubber Seal Delivers tomorrow 1-3 pm

1-99 Ft. $1.13

100 or more $0.97

93085K91

Water- and Weather-Resistant Foam Rubber Seal, Flange-Mount, 1-1/4"... https://www.mcmaster.com/93085K91/

1 of 1 6/9/2022, 2:48 PM

Hatch seal, affix to lid (proposed)


	ITB 22-VSW-UNK-044 Amendment 2 v4
	Pipe End View Submittal Approved 5-13-22
	Insulated Pipe Submittals CRW Comments - Approved
	5100 10x10 Shelter State of Alaska CRW Approved 6-13-22



