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General Procedure 
 
1) Incorporate applicable materials and cast concrete for Precast Sub 
Cap. This will be supplied by SD Ireland.  
 
2) Form and Place Pier Stem with pre tied cage that includes vertical 
thread bars. This step is critical to ensure proper orientation of the 
precast sub cap. We will ensure proper rotational location  of the pre tied 
cage so that the vertical thread bars line up with the sleeves in the 
precast sub cap. 
 
3) Set precast sub cap on stem using applicable shims to ensure correct 
elevations.  We will install anchor plates and nuts to the vertical thread 
bars and tighten to “snug tight.” We will grout the vertical shear key 
between the column and precast sub cap. The couplers that will accept 
the short piece of thread bars will also be installed in this step. 
 
4) Post tension bars 1 & 2 in sub cap. Once bars are tensioned, we will 
grout each bar in accordance with an approved grouting plan that will be 
submitted under separate cover. We will be utilizing a subcontractor to 
tension the bars and supply/install the grout. 
 
5) Erect Structural Steel. We will shim girders to proper elevation. 
 
6) Post Tension Bars 3, 4, &5 in the precast sub cap. Once the bars are 
tensioned, we will grout each bar in the same manner we completed bars 
1 & 2. 
 
7) The pour backs will be installed to “seal” and cover the post tensioning 
ports at each end of the sub cap. An approved material will be used from 
the list provided in the post tensioning specification. 
 
8) The pier cap will be formed and placed using the approved 6,000 psi 
concrete. The remaining post tensioning ducts will be installed and 
verified prior to placing the concrete. 
 
9) After the pier cap has cured to a minimum strength of 4,000 psi, the 
bars will be post tensioned in the sequence shown on plan sheet 38 of 85 
and the each bar will be grouted after it is tensioned. The ends of the pier 
cap will be covered using the same material used in the pour backs on 
the sub cap. 
 
10) The bridge deck will be formed / placed and the project will progress 
from there. 

T. Buck Construction, Inc is an Equal Opportunity Employer 
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DYWIDAG-SYSTEMS INTERNATIONAL USA, INC. 

  

  

 

 

 ------------------------------------------------------------------------------ 

 |                             ADAPT CORPORATION                              |   

 |         1733 Woodside Road, Suite 220, Redwood City, CA 94061 USA          |   

 |                  Tel: (650) 306 2400, Fax: (650) 364 4678                  |   

 |        E-mail: support@adaptsoft.com,  Web site: www.adaptsoft.com         |   

 ------------------------------------------------------------------------------ 

 |                         ADAPT-FELT  Standard  4.07                         |   

 |           ADAPT POST-TENSIONING STRESS LOSS & ELONGATION PROGRAM           |   

 |                         LICENSED TO: DSI, USA Inc.                         |   

 ------------------------------------------------------------------------------ 

  This program calculates the long-term and immediate stress losses in a post- 

  tensioned tendon. It outputs the elongations at the stressing ends and the 

  final stress profile along the tendon. 

 ------------------------------------------------------------------------------ 

 DATE: Feb 13, 2013                                              TIME: 10:27:59 

 

 

 P R O J E C T    T I T L E : 

 Jamaica VT Pier Sub Cap                            

 

 

 S P E C I F I C    T I T L E : 

 1-3/8"  Threadbar         

 

 

 

 F R I C T I O N   &   E L O N G A T I O N   C A L C U L A T I O N S : 

 

 INPUT PARAMETERS : 

 Coefficient of angular friction (meu)................       .25000 /radian 

 Coefficient of wobble friction (K)...................       .00020 rad/ft 

 Ultimate strength of strand .........  ..............    150.00    ksi 

 Ratio of jacking stress to strand's ultimate strength       .70 

 Anchor set ..........................................       .06    inch 

 Cross-sectional area of strand ......................      1.580   inch^2 

 Total Number of Strands per Tendon...................      1 

 Modulus of elasticity of strand .....................  29700.00    ksi 

 STRESSING ...........................................      AT LEFT END 

 

 

 LEGEND : 

 P ....... = Tendon profile type defined as: 1=reversed parabola;  

             2=partial/regular parabola; 3=harped; 4=general 

 X1/L etc  = horizontal distances to control points in geometry of the 

             tendon divided by span length 

 Stresses tabulated are after anchor set but before long-term losses. 

 

 

 TENDON ID,  GEOMETRY AND STRESS PROFILE  (Sub Cap PT) 

 

      LENGTH    < TENDON HEIGHT in.>  Horizontal ratios   <-  STRESS (ksi)  --> 

 SPAN  ft    P  start  center  right   X1/L X2/L X3/L     start   center  right 

 -1----2-----3----4------5------6-------7----8----9--------10------11------12- 

 

  1   31.42  1     .00    .00    .00    .05  .50  .05      99.42   99.75 100.08 

 -------------------------------------- 

      31.42 ft (total length of tendon) 
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DYWIDAG-SYSTEMS INTERNATIONAL USA, INC. 

  

  

 

 

 

 SUMMARY : 

 Average initial stress (after release)...................       99.75  ksi 

 Long term stress losses .................................         .00  ksi 

 Final average stress ....................................       99.75  ksi 

 Final average force in tendon ...........................      157.60  k   

 

 Anchor set influence from left pull  (100.08ksi; .667) ..       31.42  ft 

 Elongation at left pull before anchor set ...............        1.33  inch 

 Elongation at left pull after anchor set ................        1.27  inch 

 

 Total elongation after anchor set .......................        1.27  inch 

 Ratio of total elongation to  

       tendon length after anchor set ....................     .040302  inch/ft 

 Jacking force ...........................................      165.90  k   

 

 

 CRITICAL STRESS RATIOS : 

 At stressing .700; At anchorage .667; Max along tendon .667 

 

 

 DETAIL OF STRESSES AT 1/20TH POINTS ALONG EACH SPAN 

 ============================================================================== 

 Units are in   ksi  

  

  X/L     Span  1 

 ------------------------------------------------------------------------------ 

  .00       99.42 

  .05       99.45 

  .10       99.48 

  .15       99.52 

  .20       99.55 

  .25       99.58 

  .30       99.62 

  .35       99.65 

  .40       99.68 

  .45       99.71 

  .50       99.75 

  .55       99.78 

  .60       99.81 

  .65       99.85 

  .70       99.88 

  .75       99.91 

  .80       99.94 

  .85       99.98 

  .90      100.01 

  .95      100.04 

 1.00      100.08 
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DYWIDAG-SYSTEMS INTERNATIONAL USA, INC. 

  

  

 

 

 ------------------------------------------------------------------------------ 

 |                             ADAPT CORPORATION                              |   

 |         1733 Woodside Road, Suite 220, Redwood City, CA 94061 USA          |   

 |                  Tel: (650) 306 2400, Fax: (650) 364 4678                  |   

 |        E-mail: support@adaptsoft.com,  Web site: www.adaptsoft.com         |   

 ------------------------------------------------------------------------------ 

 |                         ADAPT-FELT  Standard  4.07                         |   

 |           ADAPT POST-TENSIONING STRESS LOSS & ELONGATION PROGRAM           |   

 |                         LICENSED TO: DSI, USA Inc.                         |   

 ------------------------------------------------------------------------------ 

  This program calculates the long-term and immediate stress losses in a post- 

  tensioned tendon. It outputs the elongations at the stressing ends and the 

  final stress profile along the tendon. 

 ------------------------------------------------------------------------------ 

 DATE: Feb 13, 2013                                              TIME: 10:35:29 

 

 

 P R O J E C T    T I T L E : 

 Jamaica VT Pier Cap                                

 

 

 S P E C I F I C    T I T L E : 

 1-3/8"  Threadbar         

 

 

 

 F R I C T I O N   &   E L O N G A T I O N   C A L C U L A T I O N S : 

 

 INPUT PARAMETERS : 

 Coefficient of angular friction (meu)................       .25000 /radian 

 Coefficient of wobble friction (K)...................       .00020 rad/ft 

 Ultimate strength of strand .........  ..............    150.00    ksi 

 Ratio of jacking stress to strand's ultimate strength       .70 

 Anchor set ..........................................       .06    inch 

 Cross-sectional area of strand ......................      1.580   inch^2 

 Total Number of Strands per Tendon...................      1 

 Modulus of elasticity of strand .....................  29700.00    ksi 

 STRESSING ...........................................      AT LEFT END 

 

 

 LEGEND : 

 P ....... = Tendon profile type defined as: 1=reversed parabola;  

             2=partial/regular parabola; 3=harped; 4=general 

 X1/L etc  = horizontal distances to control points in geometry of the 

             tendon divided by span length 

 Stresses tabulated are after anchor set but before long-term losses. 

 

 

 TENDON ID,  GEOMETRY AND STRESS PROFILE  (Cap PT) 

 

      LENGTH    < TENDON HEIGHT in.>  Horizontal ratios   <-  STRESS (ksi)  --> 

 SPAN  ft    P  start  center  right   X1/L X2/L X3/L     start   center  right 

 -1----2-----3----4------5------6-------7----8----9--------10------11------12- 

 

  1   32.67  1     .00    .00    .00    .05  .50  .05      99.58   99.92 100.26 

 -------------------------------------- 

      32.67 ft (total length of tendon) 
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DYWIDAG-SYSTEMS INTERNATIONAL USA, INC. 

  

  

 

 

 

 SUMMARY : 

 Average initial stress (after release)...................       99.92  ksi 

 Long term stress losses .................................         .00  ksi 

 Final average stress ....................................       99.92  ksi 

 Final average force in tendon ...........................      157.88  k   

 

 Anchor set influence from left pull  (100.26ksi; .668) ..       32.67  ft 

 Elongation at left pull before anchor set ...............        1.38  inch 

 Elongation at left pull after anchor set ................        1.32  inch 

 

 Total elongation after anchor set .......................        1.32  inch 

 Ratio of total elongation to  

       tendon length after anchor set ....................     .040373  inch/ft 

 Jacking force ...........................................      165.90  k   

 

 

 CRITICAL STRESS RATIOS : 

 At stressing .700; At anchorage .668; Max along tendon .668 

 

 

 DETAIL OF STRESSES AT 1/20TH POINTS ALONG EACH SPAN 

 ============================================================================== 

 Units are in   ksi  

  

  X/L     Span  1 

 ------------------------------------------------------------------------------ 

  .00       99.58 

  .05       99.61 

  .10       99.65 

  .15       99.68 

  .20       99.72 

  .25       99.75 

  .30       99.79 

  .35       99.82 

  .40       99.85 

  .45       99.89 

  .50       99.92 

  .55       99.96 

  .60       99.99 

  .65      100.03 

  .70      100.06 

  .75      100.09 

  .80      100.13 

  .85      100.16 

  .90      100.20 

  .95      100.23 

 1.00      100.26 
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Date: September 04, 2008

Memo

Re: Revised Submittal for DSI 1-3/8” PT Bar System 100

Dear Mr. Boyd,

I am submitting herein a revised submittal for DSI 1-3/8” PT Bar System 100.
This submittal is a revision of the previous submittal dated January 08, 2008.

This revised submittal is complete and contains the following:

1. DSI 1-3/8” PT Bar System Certification Letter with original signature
2. Assembly Drawing for Block-out and/or Surface Mount 1-3/8” Bar System: PT36E024
3. Assembly Drawing for 1-3/8” PT Bar System Coupling Details: PT36E031
4. Bar Grout Cap with O-Ring Details: B36E50700
5. Square End Anchorage with Inlet/Outlet Details for 1-3/8” PT Bar System: B36E22510
6. Rectangular End Anchorage with inlet/Outlet Details for 1-3/8” Bar System: B36E22610
7. Intermediate Square Anchorage Details for 1-3/8” PT Bar System: B36E24510
8. Intermediate Rectangular Anchorage Details for 1-3/8” PT Bar System: B36E24610
9. Groutable Anchor Nut Details for 1-3/8” PT Bar System: B36E24200
10. 59mm GTI PP Duct Drawing: U00220200
11. 59mm GTI PP Duct Coupler Drawing: U00220205
12. 1-3/8” PT Bar Coupler: B36E30810
13. 1-3/8” PT Bar: B36ECUT
14. Plate Coupler Housing Details for 1”, 1-1/4” and 1-3/8” PT Bar Systems: B36E50210
15. Plate Coupler Connector Details for 1”, 1-1/4” and 1-3/8” PT Bar Systems: B36E52210
16. Corr. PE Coupler Housing Details for 1”, 1-1/4” and 1-3/8” PT Bar Systems: U06008010
17. Details for ½” NPT Ball Valve: 00 00 634
18. Details for ½” NPT Pipe Nipple: 00 00 676
19. Details for ¾” NPT Ball Valve: 00 00 834
20. Details for ¾” NPT Pipe Nipple: 00 00 876
21. DSI 21mm Grout Tube Details: 00 00 801
22. Details for 21mm Female-3/4” NPT Male Connector: 00 00 845
23. DSI 21mm Grout Tube Cap Details: 00 00 841
24. Details for BT 0750 (3/4”) NPT Nylon Plug: 00 00 847
25. Details for BT 0500 (1/2”) NPT Nylon Plug: 00 00 647

DYWIDAG SYSTEMS INTERNATIONAL

DYWIDAG-Systems
International USA, Inc.

DSI Engineering
320 Marmon Drive
Bolingbrook, IL 60440 -3078
Tel.: 630/972-4025
Fax: 630/739-6155
E-Mail: said.nour@disamerica.com
www.dywidag-systems.com
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DYWIDAG SYSTEMS INTERNATIONAL Date: September 4, 2008
Charles Boyd
Page 2

File: \ \ilbolhqw008\Share\FDOT SYSTEM 100 SUBMIITALS\December 2007 Submittal\1.375 inch Bar System\1.375inch August 2008
supplemental \1-375 inch Submittal Index 9-4-08.doc

26. Details of Stainless Steel 316L Bolts and Washers for Grout Caps: 00 00 770
27. Heat Shrink Sleeve Sizes for Internal Applications Details: PLA-0-0-0
28. 1-3/8” PT Bar System Square & Rectangular Bearing Plate Design Calculations
29. Grout Cap Pressure Test Report for 1”, 1-1/4” and 1-3/8” Bar Systems
30. 59mm Duct Test Report per FIB Bulletin No. 7
31. Accreditation Letter for Duct Testing Agency
32. Cell Classification & OIT Test Reports for GTI 59mm PP Duct and Red Coupler
33. Accreditation Letter for Cell Class & OIT Testing Agency
34. OIT & Stress Crack Resistance Test Reports for DSI 21mm Grout Tube
35. OIT & Stress Crack Resistance Test Reports for Bar Coupler Housing
36. OIT & NCLS Test Reports for Plate Coupler Housing and 21mm grout tube cap
37. Accreditation Letter for TRI, OIT/NCLS Testing Agency
38. Nylon Cell Classification Test Report for Grout Cap and Adaptors
39. Full scale pressure test report for Uncoupled 1” PT Bar System
40. Full Scale Pressure Test Report for Coupled 1” PT Bar System
41. Accreditation Letter for Full Scale Pressure Test Witness Agency
42. 1-3/8” PT Bar Coupler Test Reports
43. Nylon Plugs Data Sheets
44. PVC Schedule 40 Economy Ball Valves Data Sheet
45. CANUSA-CSP Heat Shrink Sleeves Material Data Sheets

Note: Some components of this system are standard parts common to our Post-Tensioning
systems were therefore approved by FDOT in previous submittals. The part drawings of such
components have an “Approved by FDOT” stamp on it.

Said Nour
Business Unit Engineer

c/c: Erich Aigner
c/c: Gary Pueschel
c/c: File

Enclosure (Sent by FedEx 9-4-08)
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DSI 

 

SYSTEM 100 
 

 

 

 

 

  

1”, 1-1/4” Nuts & 1-3/8” Anchor Nut 

Bar System Grout Cap 

 
GROUT CAP PRESSURE TEST REPORTS 

 

 
Per FDOT 462-4.2.7.1 

 

 

 

 
Tests & Reports by Rone Engineering (2006) 
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DSI 

 

POST-TENSIONING BARS 

 

SYSTEM 100 

 
59mm GTI PP DUCT TEST REPORTS 

59mm DUCT MINIMUM BENDING RADUIS 

 

 

 

Per FIB Bulletin No.7 
“Corrugated Plastic Ducts for Internal Bonded Post-tensioning” 

 

 

 

 

 

Test & Reports by Professional Services Industries (PSI) 
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Erich Aigner

DSI Bolingbrook

 

 

Dear Sir:

RE: 59mm Corrugated Plastic Duct Minimum Bending Radius

This letter will confirm that the 1,500  pound clamping force  ( 1.5 kips ) used in the

testing corresponds to a 22.76 foot minimum bending radius for a 59mm 

diameter duct with 7 strands as calculated below.  

 
fib formula for clamping force, Page 36 of fib Bulletin 7.  

Clamping Force Q  = 0.7*Ftk*Ap*k*l/Rmin

Ftk = 270 ksi

Ap = 0.217 square inches

k = Cable Factor according to Fig. A 7.3

l = 2 * s => 100 mm; assumed 4 inches!

Rmin = Minimum Bending Radius

Therefore

MinimumBending Radius Rmin = (0.7*Ftk*Ap*k*L)/Q where k= 2.5 for 

7 strands

          s=    4.0" or .333ft

= (0.7 x 270ksi x 0.217in2 x 2.5 x 0.333 ft)/1.5k

 

= 22.76 feet (K/in
2
)*in

2
*ft/K

We trust that this information will be satisfactory.

Sincerely,

Joe Harrison, P.E.

Vice President, Marketing

January 7, 2008

 13022 Trinity Drive,  Stafford,  P.O. Box 1503 Texas  Tel: (281) 240-0550 Fax: (281) 240-0990
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DSI 

 

POST-TENSIONING BARS 

 

SYSTEM 100 
 

 

 

• 59mm GTI PP DUCT OIT TEST REPORTS 
• 59mm GTI PP DUCT CELL CLASS TEST REPORTS 
• GTI 59mm DUCT COUPLER OIT TEST REPORTS 
• GTI 59mm DUCT COUPLER NCLS TEST REPORTS 
• TESTING AGENCY ACCREDIATION LETTER 

 

 

 

Per FDOT 462.4.2.5.5 
 

 

 

 

 

Test & Reports by HAUSER Laboratories 

65



66



67



AMERICAS - Updated April 2000

©2000 ExxonMobil. The user may forward, distribute, and/or photocopy this copyrighted document only if unaltered and complete, including all of its headers, footers,
disclaimers, and other information. You may not copy this document to a Web site. ExxonMobil does not guarantee the typical (or other) values. Typical values only represent
the values one would expect if the property were tested in our laboratories with our test methods on the specified date. Some product properties are not frequently measured,
and accordingly typical values are not based upon a statistically relevant number of tests. The information in this document relates only to the named product or materials when
not in combination with any other product or materials.  We based the information on data believed to be reliable on the date compiled, but we do not represent, warrant, or
otherwise guarantee, expressly or impliedly, the merchantability, fitness for a particular purpose, suitability, accuracy, reliability, or completeness of this information or the
products, materials, or processes described. The user is solely responsible for all determinations regarding any use and any process. We expressly disclaim liability for any loss,
damage, or injury directly or indirectly suffered or incurred as a result of or related to anyone using or relying on any of the information in this document. There is no warranty
against patent infringement, nor any endorsement of any product or process, and we expressly disclaim any contrary implication. The terms, “we”, “our”, "ExxonMobil Chemical",
or "ExxonMobil" are used for convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon Mobil Corporation, or any affiliates they directly or
indirectly steward. The ExxonMobil Chemical Emblem, the “Interlocking X” Device, and Escorene are trademarks of Exxon Mobil Corporation.

ESCORENE®

Polypropylene

PP7032 E2
Copolymer Grade for
Injection Molding
Description
Medium impact copolymer resin for general
purpose injection molding.

Resin Properties ASTM Method Typical Values1 SI Units

Melt Flow Rate (230°C/2.16 kg) D 1238 4.5 g/10 min

Density D 792 0.90 g/cm3

Mechanical  Properties

Tensile Strength @ Yield

        (2 in/min, 50 mm/min)

D 638 3.4 kpsi 24 MPa

Elongation @ Yield

        (2 in/min, 50 mm/min)

ExxonMobil Method 13 %

Flexural Modulus, 1% Secant

        (0.05 in/min, 1.3 mm/min)

D 790A 146 kpsi 1010 MPa

Izod Impact Strength

        Notched, @ 23°C (73°F)

D 256

Method A

No Break

Gardner Impact Strength

0.125 in. (3.2 mm) thick disk

@ - 29°C (-20°F)

D 5420

Geometry GC

300 in-lb 34 J

Thermal Properties

Heat Deflection Temperature

@66 psi, 455 kPa

D 648 181°F 83°C

Typical Processing Temperature 400-475°F 204-246°C
1. Values given are typical and should not be interpreted as specification

FDA Status
This resin complies with FDA regulations 21 CFR 177.1520 (c)3.1a and (c)3.2a, and may be used
as articles or components of articles intended for packing or holding food during cooking.
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The cell classification range for PP7032 E2 is from PP0330B44344 to
PP0340B55754. The coding is detailed in the table below. Please note
that the coding is based on the following PP7032 E2 properties.

Tensile @ yield: 24 MPa
Flex modulus (1% sec): 965-1076 MPa
RTNI: 117-534 J/m (or 2.2-10 ft-lb/in)
HDT: 84 C
MFR: 3.5-5.5 g/10 min
|------+------+--+-----+--------+------+------+-------+-----+----+----|
| Code | PP |03| 3 | 0 | B | 4 | 4 | 3 | 4 | 4 |
|------+------+--+-----+--------+------+------+-------+-----+----+----|
|Proper| poly |IC|mediu| use | per |Tensil| Flex |RTNI |HDT |MFR |
| ty | type |P | m | other |Table | e |750 MPa| 100 |80C |>3 -|
| | | |impac|descript| B |20 MPa| | J/m | | 10 |
| | | | t | ion | | | | | | |
|------+------+--+-----+--------+------+------+-------+-----+----+----|
| Code | PP |03| 4 | 0 | B | 5 | 5 | 7 | 5 | 4 |
|------+------+--+-----+--------+------+------+-------+-----+----+----|
|Proper| poly |IC|high | use | per |Tensil| Flex |RTNI |HDT |MFR |
| ty | type |P |impac| other |Table | e | 1000 | 500 |90C |>3 -|
| | | | t |descript| B |25 MPa| MPa | J/m | | 10 |
| | | | | ion | | | | | | |
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 Presented this 12

 
 
 
 
 
 

 
THE AMERICAN  
ASSOCIATION  
FOR LABORATORY  
ACCREDITATION 
 

 ACCREDITED LABORATORY 
 

A2LA has accredited 
 

MICROBAC LABORATORIES, INC   
HAUSER LABORATORIES DIVISION 
Boulder, CO 
 

for technical competence in the field of 
 

Mechanical Testing 
 

The accreditation covers the specific tests and types of tests listed on the agreed 
scope of accreditation. This laboratory meets the requirements of ISO/IEC 17025 - 
1999 "General Requirements for the Competence of Testing and Calibration 
Laboratories" and any additional program requirements in the identified field of testing.  
 
 
 

th day of December 2005.  
 
 
 

President    
For the Accreditation Council 
Certificate Number 0018.04 
Valid to June 30, 2007 

 
 
 
 
 

For the tests or types of tests to which this accreditation applies,  
please refer to the laboratory's Mechanical Scope of Accreditation. 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025-1999
 
 

MICROBAC LABORATORIES, INC.  
HAUSER LABORATORIES DIVISION 

4750 Nautilus Court South, Unit A 
Boulder, CO  80301 

Steve Ferry          Phone:  720 406 4800 
 

MECHANICAL 
 
Valid To:  June 30, 2007                           Certificate Number:  0018.04 
 
In recognition of the successful completion of the A2LA evaluation process, accreditation is granted to this 
laboratory to perform the following tests or testing sections of specifications on the following products and 
materials:  plastics, furniture, plastic furniture, pipes, hoses, valves & fittings, pressure vessels, rubber & 
rubber products, sporting goods, composites, and metals: 
 
GENERAL TESTING 
 
Method   Title 
ASTM B117  Practice for Operating Salt Spray Apparatus 
ASTM C165  Method for Measuring Comprehensive Properties of Thermal Insulation 
ASTM C203  Test Methods for Breaking Load and Flexural Properties of Block Type Thermal 

Insulation 
ASTM D257  Test Methods for D-C Resistance or Conductance of Insulating Materials 
ASTM D4060  Test Method for Abrasive Resistance of Organic Coatings by the Taber Abraser 
ASTM D4329  Practice for Operating Light and Water Apparatus for Exposure of Plastics 
ASTM G154  Standard Practice for Operating Fluorescent Light Apparatus for UV Exposure of 

Nonmetallic Materials 
MIL-STD 810  Method 509 
MIL-STD 883  1001, 1002, 1004.7, 1009.8, 1010.7, 1011.9, 2001.2 
MIL-STD 3010  M2065 Puncture 
UBC 15-5   Roof Tile 
 
 
METALS TESTING 
 
Method   Title 
ASTM A90  Test Method for Weight of Coating on Iron and Steel Articles with Zinc-Alloy 

Coatings 
ASTM B487  Standard Test Method for Measurement of Metal and Oxide Coating Thickness by 

Microscopical Examination of a Cross Section 
ASTM E3   Method of Preparation of Metallographic Specimens 
ASTM E8  Test Method for Tension Testing of Metallic Materials 
ASTM E18  Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of 

Metallic Materials 
ASTM E340  Test Method for Macroetching Metals and Alloys  
ASTM E384  Test Method for Microhardness of Materials 
ASTM E407  Practice for Microetching Metals and Alloys 
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PLASICS, ELASTOMERS, COMPOSITES, ADHESIVES TESTING 
 
Method   Title 
ASTM E1382  Test Methods for Determining the Average Grain Size Using Semiautomatic and 
Automatic Image Analysis  
ASTM D256  Test Method for Determining the Pendulum Impact Resistance of Notch 

Specimens of Plastic 
ASTM D395B  Test Method for Rubber Property – Compressive Set 
ASTM D412  Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and 

Thermoplastic Elastomers 
ASTM D471  Test Method for Rubber Property - Effect of Liquids 
ASTM D543  Test Method for Resistance of Plastics to Chemical Reagents 
ASTM D570  Test Method for Water Absorbency of Plastics 
ASTM D624  Test Method for Tear Strength of Conventional Vulcanized Rubber and 

Thermoplastic 
ASTM D638  Test Method for Tensile Properties of Plastics 
ASTM D648  Test Method for Deflection Temperature of Plastics under Flexural Load 
ASTM D695  Test Method for Compressive Properties of Rigid Plastics  
ASTM D696  Test Method for Coefficient of Linear Thermal Expansion 
ASTM D732  Test Method for Shear Strength of Plastics by Punch Tool 
ASTM D746  Test Method for Brittleness Temperature of Plastics and Elastomers by Impact 
ASTM D785  (Scales E, M and L only) 
ASTM D790  Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and 

Electrical Insulating Materials  
ASTM D792  Test Methods for Density and Specific Gravity of Plastics by Displacement 
ASTM D882  Test Methods of Tensile Properties of Thin Plastic Sheeting 
ASTM D903  Test Method for Peel or Stripping Strength of Adhesive Bonds 
ASTM D1002  Test Method for Apparent Shear Strength of Single Lab Joint Adhesively Bonded 

Metal Specimens by Tension Loading 
ASTM D1004  Test Method for Initial Tear Resistance of Plastic Film and Sheeting 
ASTM D1062  Test Method for Cleavage Strength of Metal to Metal Adhesive Bonds 
ASTM D1238  Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer  
ASTM D1505  Test Method for Density of Plastics by the Density Gradient Column Technique 
ASTM D1525  Test Method for Vicat Softening Temperature of Plastics 
ASTM D1603  Test Method for Carbon Black in Olefin Plastics 
ASTM D1621  Test Method for Compressive Properties of Rigid Cellular Plastics 
ASTM D1622  Test Method for Apparent Density of Rigid Cellular Plastics 
ASTM D1623  Test Method for Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics 
ASTM D1693  Test Method for Environmental Stress Cracking of Ethylene Plastics 
ASTM D1708  Test Method for Tensile Properties of Plastics by Use of Microtensile Specimens 
ASTM D1790  Test Method for Brittleness Temperature of Plastic Sheeting by Impact 
ASTM D1876 Test Method for Peel Resistance of Adhesives  
ASTM D1894 Test Method for Static and Kinetic Coefficients of Friction of Plastic Film and 

Sheeting 
ASTM D2126  Test Method for Response of Rigid Cellular Plastics to Thermal and Humid  
    Aging 
ASTM D2240  Test Method for Rubber Property – Durometer Hardness 
ASTM D2290  Test Method for Apparent Tensile Strength of Ring or Tubular Plastics and 

Reinforced Plastics by Split Disk Method 
ASTM D2583  Test Method for Indentation Hardness of Rigid Plastic by Means of a Barcol 

Impresser 
ASTM D2584  Test Method for Ignition Loss of Cured Reinforced Resins 
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PLASICS, ELASTOMERS, COMPOSITES, ADHESIVES TESTING (Continued) 
 
Method   Title 
ASTM D2990  Test Method for Tensile, Compressive and Flexural Creep and Creep Rupture of  

Plastics  
ASTM D3846  Test Method for In-Plane Shear Strength of Reinforced Plastics 
 
 
PLASTIC PIPE & FITTINGS 
 
Method   Title 
AASHTO M-294  Standard Specification for Polyethylene Pipe, 300- to 1500-mm diameter (Sizes 

12” through 18” only) 
ASTM D1598  Test Method for Time-to-Failure of Plastic Pipe Under Constant Internal Pressure 
ASTM D1599  Test Method for Short-Time Hydraulic Failure Pressure of Plastic Pipe, Tubing 

and Fittings 
ASTM D1784  Specifications for Rigid PVC Compounds and CPVC Compounds 
ASTM D1785  Specification for PVC Plastic Pipe Schedules 40, 80 and 120 
ASTM D2122  Test Method for Determining Dimensions of Thermal Pipe and Fittings 
ASTM D2143  Test Method for Cyclic Pressure Strength of Reinforced Thermosetting Plastic 

Pipe 
ASTM D2152  Test Method for Adequacy of Fusion of Extruded PVC Pipe and Fittings by 

Acetone Immersion 
ASTM D2241 Specification for PVC Pressure Rated Pipe-SDR Series  
ASTM D2412 Test Method for Determination of External Loading Characteristics of Plastic Pipe 

by Parallel-Plate  
ASTM D2444 Test Method for Determination of the Impact Resistance of Thermoplastic Pipe 

and Fittings by Means of a Tup (Failing Weight) 
ASTM D2513  Specification for Thermoplastic Gas Pressure Pipe, Tubing and Fittings  
ASTM D2837 Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic Pipe 

Materials  
ASTM D2846 Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Hot- and Cold-

Water Distribution Systems 
ASTM D3034   Specification for Type PSM PVC Sewer Pipe and Fittings 
ASTM D3350 Specification of Polyethylene Plastic Pipe and Fittings Materials  
ASTM D3567 Standard Practice for Determining Dimensions of “Fiberglass” (Glass-Fiber-

Reinforced Thermosetting Resin) Pipe and Fittings 
ASTM D3681 Test Method for Resistance of Fiberglass Pipe in Deflected Position 
ASTM D5813  Specification for Cured-In Place Thermosetting Resin Sewer Pipe 
ASTM F441  Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe, 

Schedules 40 and 80 
ASTM F477  Specification for Elastomeric Seals for Joining Plastic Pipe 
ASTM F876 Specification for Crosslinked PEX Tubing 
ASTM F877 Specification for Crosslinked PEX Plastic Hot and Cold Water Distribution 

Systems 
ASTM F1057 Practice for Estimating the Quality of Extruded PVC Pipe by the Heat Reversion 

Technique 
ASTM F1216 Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and 

Curing of a Resin Impregnated Tube 
ASTM F1336 Specification for Poly(Vinyl Chloride) (PVC) Gasketed Sewer Fittings 
ASTM F1743 Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place 

Installation of Cured-in-Place Thermosetting Resin Pipe (CIPP) 
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PLASTIC PIPE & FITTINGS (Continued) 
 
Method   Title 
ASTM F2136 Test Method for Notched, Constant Ligament-Stress (NCLS) Test to Determine 

Slow-Crack-Growth Resistance of HDPE Resins or HDPE Corrugated Pipe   
ASTM F2160 Specification for Solid Wall High Density Polyethylene (HDPE) Conduit Based on 

Controlled Outside Diameter (OD) 
AWWA  C900, C901, C905, C906, C909 
FDOT Florida Method of Test for Determining Slow Crack Growth Resistance of HDPE 

Corrugated Pipes, Designation FM 5-572   
PPI TR-3/05 Pipe HDB Testing 
 
 
FLAMMABILITY 
 
Method   Title 
ASTM D1929 Test Method for Ignition Properties of Plastic 
ASTM E681 Concentration Limits of Flammability of Chemical ((UEL: UEL) 
FMVSS: 302 Flammability of Interior Materials-Automation 
FTMS:    191a Vertical Flame Resistance 
CA106 Cigarette Test of Mattresses & Mattress Pads 
CA116 Cigarette Test of Upholstered Furniture 
CA117 Flame and Smolder Resistance – Test of Furniture Components 
16 CFR 1610 Flammability of Clothing and Textiles 
 
 
THERMAL 
 
Method   Title
ASTM D3418 Standard Test Method for Transition Temperatures of Polymers by Differential 

Scanning Calorimetry (DSC) 
ASTM D3895 Oxidative Induction Time for Polyolefins using DSC 
ASTM E793 Standard Test Method for Enthalpies of Fusion and Crystallization by Differential 

Scanning Calorimetry (DSC) 
ASTM E794 Test Method for Melting and Crystallization Temperatures by Thermal Analysis 
ASTM E1269 Test Method for Determining Specific Heat Capacity by Differential Scanning 

Calorimetry 
ASTM E1356 Test Method for Glass Transition Temperatures by Differential Scanning 

Calorimetry or Differential Thermal Analysis 
FDOT Florida Method of Test for Predicting the Oxidation Resistance of HDPE 

Corrugated Pipes Designation FM 5-574 
 
 
 
 
 
 
  

(A2LA Cert. No. 0018.04) 12/12/2005   Page 4 of 4 
 

75



 

 

 

 

 

 

DSI 

 

POST-TENSIONING BARS 

 

SYSTEM 100 
 

 

 

 

OIT AND STRESS CRACK RESSISTANCE TEST REPORTS FOR: 

• DSI 21mm Standard and Heavy Duty Grout Hoses 
• Bar Coupler Housing for 1”, 1-1/4” & 1-3/8” Bar Systems 
• Plate Coupler Housing & 21mm grout tube cap 
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Test & Reports by TRI/ENVIRONMENTAL 
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 and Bar Coupler Housing, P/N U06008010  
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 and for 1", 1-1/4", 1-3/8" PT Bar Coupler Housing, P/N U06008010  
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TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Mark Cwiertniak <= Same (P.O. # PO280269)
Dywidag-Systems International USA, Inc. (DSI)
320 Marmon Drive
Bolingbrook, IL 60440

email: mark.cwiertniak@dsiamerica.com

Dear Mr. Cwiertniak:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.
TRI is pleased to submit this final report for laboratory testing.

TRI Job Reference Number: E2299-80-08

Material(s) Tested: One 5-1/2" Odx 2-1/4" ID Pipe

Test(s) Requested: NCLS (ASTM F 2136 @ 348 psi)
Oxidative Induction Time (ASTM D 3895)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Dr. Mansukh Patel
Sr. Laboratory Coordinator
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

November 29, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558

83

snour
Text Box
(See NOTES on Page 2 for DSI Part Numbers)  



TRI / Environmental, Inc.
A Texas Research International Company

LABORATORY TEST RESULTS
TRI Client: Dywidag-Systems International USA, Inc. (DSI)

Material: 5-1/2" Odx 2-1/4" ID Pipe
Sample Identification: No Label
TRI Log #: E2299-80-08

PARAMETER MEAN
Notched Constant Ligament Stress Crack Test (ASTM F2136)

SURFACTANT: CO-630
EXPOSURE PERIOD: 300 hrs
DATE TEST STARTED:
TEST TEMPERATURE: 50C

.

348 (psi) Mechanical Advantage 5
0.0624 (80 % of nominal sheet thickness) Lever Weight 0.33 (lbs)
0.124 (0.124") Grip Weight 0.09 (lbs)

Load 2.69 (lbs)

Applied load = (Load - Lever Weight + Grip Weight)/Mechanical Advantage = 0.49 lbs = 223 grams

Replicate No.: 1 2 3 4 5
Thickness: 0.0705 0.0740 0.0750 0.0775 0.0780
Hinge: 0.0564 0.0592 0.0600 0.0620 0.0624
Load: 199 210 213 221 223
No. Hours to Failure: >300 >300 >300 >300 >300 >300

Oxidative Induction Time (ASTM D 3895)

OIT (minutes) 92 92.0

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

x specimen width

16-Nov-07

Standard Stress
x hinge thickness (in)

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558
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NOTES: This OIT and NCLS Test Report is valid for the following DSI Part Numbers:1. Plate Coupler Connector, P/N B36E522102. Segmental Coupler Base Housing, P/N 68 12 331, 68 19 331 & 68 27 3313. Segmental Coupler Bulkhead Base Housing, P/N 68 12 332, 68 19 332 & 68 27 3324. 21mm Grout Tube Cap, P/N 00 00 841 

snour
Text Box
(See NOTES at bottom of this page for DSI Part Numbers covered by this test report)  
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3-22-07

DSI International
320 Marmon Dr.
Boilingbrook IL 60440-3078

Attn: Mr. Mark Cwiertniak

Dear Mr. Cwiertniak

Please let this letter serve as certification that EPS Polymer
Distribution material, grade PA6 GF 20 BK Nylon 6, 20% GF
complies with ASTM Specification D 5989 – 03 Cell Classification S-PA 0141.

We use the above-mentioned material for the following DSI Parts:

68 07 7230 Grout Cap
68 12 7230 Grout Cap
68 19 7230 Grout Cap
68 27 7230 Grout Cap
68 04 2539 Grout Cap 4.06

B36E 50700 Bar Cap
B46E 50700 Bar Cap
B65E 50700 Bar Cap

00 00 845 21mm Female ¾ NPT Male Adaptor
00 00 846 21mm Male ¾ NPT Female Adaptor

68 07 589 Filler Piece
68 12 589 Filler Piece
68 19 589 Filler Piece
68 27 589 Filler Piece

Sincerely,
Paul Sirus
VP Manufacturing.
JC Plastics, Inc.
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FULL SCALE PRESSURE TEST REPORTS FOR: 

• 1-3/8” uncoupled PT Bar System  

• 1”, 1-1/4” and 1-3/8” coupled PT Bar Systems 
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Report of 1-3/8” DSI Post-tensioning Threadbar Full Scale System Pressure Test 
TEST Witnessed for Dywidag Systems International, USA, Inc. 
 
Date of Report: 7/19/2007             CTLGroup Project Number: 330093 
  
Date of Test: 07/17/2007 
 
DSI Contact Information:               Mr. Said Nour, Dywidag Systems International, USA, Inc.  
                                                      320 Marmon Drive Bolingbrook, IL  60440 
 
DSI Project:                                   Florida DOT Testing 
 
Client:                                            DSI BOLINGBROOK  
  
 
 
Test Witnessed by:                       Varsha Singh, CTLGroup 
 
 
 

Report of Test
 
On 07/17/2007, a representative of CTL, Skokie, IL was present at the DSI facility in 
Bolingbrook, IL to witness an internal system pressure test on a 1-3/8” Post-tensioning 
Bar System assembly as shown in the attached drawing. The test was performed in 
accordance with Florida Specifications Section 462-4.2.7.3 and FIB Technical Report, 
Bulletin 7, Chapter 4, Article 4.2, Stages 1 and 2. 
 
Stage 1: 
 
The full scale system was constructed 4.57 meters (15 foot) with no post-tensioning bar 
installed (See Fig.1). The system was installed as a straight system. The full scale 
system consisted of the following components (end-to-end): DSI Bar Grout Cap with O-
Ring, P/N B36E50700. The grout cap was secured to the anchorage using (4) 3/8”-
16UNC 316L SS bolts with Hex Nuts and Washers. The anchorage consisted of a 
square bearing plate with 5-1/2” long exit pipe welded to the plate, P/N B26E22510. A 
59mm GTI PP duct was fitted over the exit pipe, P/N U00220400. Heat Shrink tube, P/N 
PMA-90/30-150-YE, was used over the pipe-duct overlap to seal for an airtight 
connection (See Fig.2). A duct coupler, P/N U00220440, was used to splice the duct 
(See. Fig.3). The same size and type of heat shrink tube was used over the splice. Since 
the two ends of the actual system are identical, the other end of the duct was sealed with 
a special closed-end trumpet and heat shrink only to facilitate the test. A calibrated 
pressure gauge and shut off valve were installed in line through the ¾” NPT half coupler 
welded on the side of the exit pipe (See Fig.4). The calibration chart is attached herein. 
The system PASSED the Stage 1 requirements of the Florida Specifications Section 
462-4.2.7.3 and FIB Technical Report, Bulletin 7, Chapter 4, Article 4.2, Stages 1. 
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Stage 2: 
 
The full scale system was pressurized to 1.5 psi with compressed air. The pressure was 
monitored for five minutes. After the five minutes of holding period, the system showed 
no pressure loss. Therefore the system PASSED the Stage 2 requirements of the 
Florida Specifications Section 462-4.2.7.3 and FIB Technical Report, Bulletin 7, Chapter 
4, Article 4.2, Stages 2. 
 
 

 
 

Figure 1. Full Scale System 
 
 

 
 

Figure 2. Pipe-Duct overlap Seal 
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Figure 3. GTI Coupler  
 
 
 
 

 
 

Figure 4. Pressure measurement  
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REPORT OF 1”, 1-1/4” and 1-3/8” DSI THREABARS WITH BAR COUPLER 
FULL SCALE SYSTEM PRESSURE TEST witnessed for Dywidag Systems 
International USA Inc. 
 
Date of Report:  12/10/2007  CTL Group Project Number: 330110 
 
Date of Test:  12/05/2007 
 
DSI Contact Information:   Mr. Said I. Nour 
      Dywidag Systems International USA Inc. 
      320 Marmon Drive, Bolingbrook, IL 60400 
 
DSI Project:     System 100 for Florida DOT Testing 
 
Client:      DSI BOLINGBROOK 
 
Test Witnessed by:    Varsha Singh, CTL GROUP 
 
 
 

Report of Test
 
On this date, a representative of CTL  was present at the DSI facility in Bolingbrook, IL 
to witness an internal system pressure test on a full scale Post-tensioning Bar System 
representing 1”, 1-1/4” and 1-3/8” DSI bar assemblies in use for Precast Segmental 
Construction. The test was performed in accordance with Florida Specifications Section 
462-4.2.7.3 and FIB Technical Report, Bulletin 7, Chapter 4, Article 4.2, Stages 1 and 2. 
 
Stage 1: 
The full scale system was constructed 5.18 meters (17 foot) with no post-tensioning bar 
installed (See Dwg No. P36E030). The system was installed as a straight system. The full 
scale system consisted of the following components (end-to-end): A 59mm GTI PP duct 
sealed with a plug and heat shrink at one end. The other end of the PP duct is fitted over 
DSI Coupler Housing, P/N U06008010. Heat Shrink tube, P/N PMA-90/30-150-YE was 
used over the Duct/Coupler Housing joint to create an airtight connection. Using Loctite, 
a 21mm Grout Tube, P/N 00 00 801, 21mm Female-3/4” NPT Male Connector, P/N 00 
00 845 and 3/4” NPT Valve, P/N 00 00 834 were installed on the Coupler Housing (See 
Fig.1). The Coupler Housing is spun welded to DSI Plate Connector, P/N B36E52210. 
The Coupler Housing and Plate Connector formed DSI Plate Coupler Housing, P/N 
B36E50210. The Plate Connector was secured to the intermediate anchorage using O-
Ring and (4) 3/8”-16UNC bolts with Washers. The intermediate anchorage used in this 
test consisted of a square bearing plate with 5-1/2” long exit pipe welded to the plate, P/N 
B36E22510. A 59mm GTI PP duct was fitted over the exit pipe, P/N U00220400. Heat 
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Shrink tube, P/N PMA-90/30-150-YE, was used over the pipe-duct overlap to seal for an 
airtight connection. A GTI coupler, P/N U00220440, was used to splice the duct. Same 
size and type of heat shrink tube was used over the splice. Since the two ends of the 
actual system are identical, the other end of the duct was sealed with a special closed-end 
trumpet and heat shrink to facilitate the test only. A calibrated pressure gauge and shut 
off valve were installed in line through the ¾” NPT half coupler welded on the side of the 
exit pipe (See Fig.2). The pressure gauge calibration chart is attached herein. The ¾” 
NPT half coupler on the side of the exit pipe may or may not be needed in the actual 
proposed system but it is used here to facilitate the pressure test air inlet. For this test, the 
plate, the welded pipe stub (i.e. exit pipe) and the connecting bolts were not galvanized 
which has no effect on the leak tightness of the system. 
 
Fig.3 shows the overall DSI full scale bar system 100 assembly 
 
The system PASSES the Stage 1 requirements. 
 
 
Stage 2: 
The full scale system was pressured to 1.5 psi with compressed air. The pressure was 
monitored for five minutes. After the five minutes holding period, the system had no 
pressure loss.  
 
The system PASSES the Stage 2 requirements.  
 
 
 
 
Note: 
The system setup used in this test is similar for all DSI 1”, 1-1/4” and 1-3/8” Bar System 
100 having an exit pipe (i.e. pipe stub) welded to the bearing plate. 
The following DSI Part Numbers are the various anchorages consisting of a square or 
rectangle bearing plate with a welded pipe stub and are equivalent to the anchorage used 
in this test. This test is therefore valid for all DSI Bar System 100 using these anchorages. 
 
Anchorages for 1” Bar System: B26E22510, B26E22610, B26E24510 and B26E24610 
Anchorages for 1-1/4” Bar System: B32E22510, B32E22610, B32E24510 and B32E24610 
Anchorages for 1-3/8” Bar System: B36E22510, B36E22610, B36E24510 and B36E24610 
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Fig.1: Plate Coupler Housing for Segmental Construction

Fig.2: Calibrated Gauge for Monitoring Pressure Loss
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Fig.3: DSI Bar System 100 Full Scale Pressure Test Setup
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DYWIDAG SYSTEMS INT USA INC. DSI

Plan No.

Test Title: Page of
Tested
By:

Purpose of Test:

Tested Hardware:
Tested Bar:

Dimensions: Specified (See Dwg)
For Hardware: From To Sample 1 Sample Sample
Length (in) 8.687 8.813
Outside Dim. (in) 2.746 2.75
ID (in) 1.429 1.433

For Bar: From To Sample 1A & 1B Sample Sample
1.587 1.63
1.406 1.425
1.378 1.425

Test Results:
Yield Load (kips)
Ult. Load (kips)

Failure Mode:

B) Bar Thread
C) Hardware Break
D) Hardware Thread

1.410
1.381

A) Bar broke outside
of coupler.

ok
ok
ok

1.608Major Dia (in) @ center

Minor Dia (in) @ center
Flat (in)

To determine if the threads on the bar/coupler can hold the nominal full load of the 36mm bar.

B36E ASTM A 722 Gr150

BAR PRODUCT TEST PLAN
(Results)

As Measured

Setup:

A) Bar Break

189.6
237.0

231.9
262.0

Part No.
B36E30810

Material
C1117n/a

M073741 / M639310

Heat/Roll Lot No.

36mm Bar/Coupler Static Load

M Emerson

Test Location: Gerdau-Ameristeel St Paul MN

Date: 11-30-2007
Project: Ref. No.

Routine.

Form 118-10-03.55 Rev. 3 09/18/06 Authorized: Cliff Sabo
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Threaded Sealing Plugs, PA 6, yellow

S TA N DA R D  R A N G E

EP 435

Express
Service

MORNING

NEXT

Suitable for internal threads according to DIN 3852, ISO 6149, SAE J 1926
with recessed Flange

Fax (0191) 442 4222

VIRTUALLY ANYTHING IS POSSIBLE,  CALL (0191) 442 4242

QUALITY PRODUCTS, EXPERT ADVICE,  TOTAL SERVICE

Should your requirements not be shown please ask for separate quotation.
PROTEC products and specifications are subject to improvement and change
without notice.

M 10 x 1 14.2 7.0 10.0 10.0 EP 435 – M 10 x 1 A
M 12 x 1.5 17.2 10.0 10.0 13.0 EP 435 – M 12 x 1.5 A
M 14 x 1.5 19.2 10.0 10.0 13.0 EP 435 – M 14 x 1.5 A
M 16 x 1.5 22.0 10.0 10.0 17.0 EP 435 – M 16 x 1.5 A
M 18 x 1.5 24.0 10.0 11.0 17.0 EP 435 – M 18 x 1.5 A
M 20 x 1.5 26.0 10.0 14.0 19.0 EP 435 – M 20 x 1.5 A
M 22 x 1.5 27.2 10.0 14.0 19.0 EP 435 – M 22 x 1.5 A
M 24 x 1.5 31.5 12.0 14.0 24.0 EP 435 – M 24 x 1.5 A
M 26 x 1.5 32.0 10.0 14.0 24.0 EP 435 – M 26 x 1.5 A
M 27 x 2 32.3 13.0 14.0 24.0 EP 435 – M 27 x 2 A
M 33 x 2 40.4 13.0 14.0 27.0 EP 435 – M 33 x 2 B
M 42 x 2 50.0 13.0 15.0 36.0 EP 435 – M 42 x 2 B

.7/16" – 20 UNF 20.8 11.0 9.0 13.0 EP 435 – .7/16" – 20 UNF A

.1/ 2" – 20 UNF 22.8 11.0 10.0 13.0 EP 435 – .1/ 2" – 20 UNF A

.9/16" – 18 UNF 24.8 11.0 10.0 13.0 EP 435 – .9/16" – 18 UNF A

.5/ 8" – 18 UNF 24.8 12.0 12.0 17.0 EP 435 – .5/ 8" – 18 UNF A

.3/ 4" – 16 UNF 26.0 10.0 13.0 17.0 EP 435 – .3/ 4" – 16 UNF A

.7/ 8" – 14 UNF 33.8 14.0 12.0 19.0 EP 435 – .7/ 8" – 14 UNF A
1.1/16" – 12 UN 40.8 14.0 12.0 24.0 EP 435 – 1.1/16" – 12 UN A
1.5/16" – 12 UN 42.0 15.0 15.0 27.0 EP 435 – 1.5/16" – 12 UN A
1.5/ 8" – 12 UN 57.8 17.0 15.0 36.0 EP 435 – 1.5/ 8" – 12 UN A
1.5/ 8" – 16 UN 57.8 17.0 15.0 36.0 EP 435 – 1.5/ 8" – 16 UN A

G 1/8" 16.8 9.0 10.0 13.0 EP 435 – 1/8" A
G 1/4" 19.2 9.0 10.0 13.0 EP 435 – 1/4" A
G 3/8" 22.2 9.0 11.0 17.0 EP 435 – 3/8" A
G 1/2" 27.2 12.0 13.0 19.0 EP 435 – 1/2" A
G 3/4" 32.3 12.0 13.0 24.0 EP 435 – 3/4" A
G 1." 40.0 15.0 14.0 27.0 EP 435 – 1." B
G 1.1/4" 50.4 15.0 15.0 36.0 EP 435 – 1.1/4" B
G 1.1/2" 55.4 15.0 15.0 41.0 EP 435 – 1.1/2" B
G 2." 68.4 15.0 15.0 55.0 EP 435 – 2." B

d1

Thread
Size Flange Thread

Length

Total height

Head
Length

Spanner
Size

D L1 L2 SS

Reference No.

NEW

NEW
NEW
NEW
NEW

NEW
NEW

NEW

NEW

Type

All dimensions in mmBSP

Metric

UNF / UN

SS

D

SS

D

D
d1

L1

L2

Type »A« Type »B«
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Threaded Sealing Plugs, PA 6, yellow

77

S TA N DA R D  R A N G E

EP 435

24.
hrs.

SERVICE

DELIVERY

Suitable for internal threads according to DIN 3852, ISO 6149, SAE J 1926
with recessed Flange

THE CAP COMPANY®

THE CAP COMPANY®

• Nylon 6 is used for its stability to withstand temperatures of up to 150 °C
and pressures up to 10 bar (during painting processing and testing).

• 5 complete threads for optimum use.

• The hexagon head allows tightening and removal with either a screwdriver
or a spanner or special tool.

• Guaranted seal.

• Nylon 6 guarantees a very high resistance against hydraulic fluids, acids,
base alkalines and Solvents.

• Extremely economical when compared to metal.

Materials : nylon (PA 6)
Colours : yellow

NNEEWW

UUNN  //  UU
NNFF

Type «A»

Type «B»
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ß°°´·½¿¬·±²

Ì»³°»®¿¬«®» Î¿²¹»

Ð·°» Í·¦»

ß°°®±ª¿´

ëë ó íïë øî� ó ïî�÷

«° ¬± ëëpÝ øïíïpÚ÷

Ü×Ò íðêéî

Ý¿²«¿Ì«¾»�

îóÔ¿§»®

Í¬¿²¼¿®¼ Í¸®·²µ

Ñ·´ ú Ù¿

É¿¬»® Ð·°»´·²»

Ð®»ó×²«´¿¬»¼ Ð·°»

Ý±²º·¹«®¿¬·±²

Ý¿²«¿óÝÐÍ · ¿ ´»¿¼·²¹ ³¿²«º¿½¬«®»®
±º °»½·¿´¬§ °·°»´·²» ½±¿¬·²¹ ©¸·½¸ô º±®
±ª»® íð §»¿®ô ¸¿ª» ¾»»² «»¼ º±®
»¿´·²¹ ¿²¼ ½±®®±·±² °®±¬»½¬·±² ±º
°·°»´·²» ¶±·²¬ ¿²¼ ±¬¸»® «¾¬®¿¬»ò
Ý¿²«¿ ¸·¹¸ °»®º±®³¿²½» °®±¼«½¬ ¿®»
³¿²«º¿½¬«®»¼ ¬± ¬¸» ¸·¹¸»¬ ¯«¿´·¬§
¬¿²¼¿®¼ ¿²¼ ¿®» ¿ª¿·´¿¾´» ·² ¿ ²«³¾»®
±º ½±²º·¹«®¿¬·±² ¬± ¿½½±³³±¼¿¬» §±«®
°»½·º·½ °®±¶»½¬ ¿°°´·½¿¬·±²ò

Ì¸» Ý¿²«¿Ì«¾»� · ¿ ¸»¿¬ ¸®·²µ¿¾´»
¬«¾«´¿® ´»»ª» ¼»·¹²»¼ º±® ½±®®±·±²
°®±¬»½¬·±² ±º ¾«®·»¼ ¿²¼ »¨°±»¼ ¬»»´
°·°»´·²»ò Ý¿²«¿Ì«¾»� ½±²·¬ ±º ¿
½®±´·²µ»¼ °±´§±´»º·² ¾¿½µ·²¹ô ½±¿¬»¼
©·¬¸ ¿ °®±¬»½¬·ª» ¸»¿¬ »²·¬·ª» ¿¼¸»ó
·ª» ©¸·½¸ »ºº»½¬·ª»´§ ¾±²¼ ¬± ¬»»´
«¾¬®¿¬» ¿²¼ ½±³³±² °·°»´·²»
½±¿¬·²¹ ·²½´«¼·²¹ °±´§»¬¸§´»²» ¿²¼
º«·±² ¾±²¼»¼ »°±¨§ò

Þ»½¿«» Ý¿²«¿Ì«¾»� ½±²·¬ ±º ¿
«²·¯«» ¬«¾«´¿® ½±²º·¹«®¿¬·±² ¬¸¿¬ ¸¿
¾»»² º¿½¬±®§ ½±²¬®«½¬»¼ô ¯«·½µ ¿²¼
®»´·¿¾´» º·»´¼ ·²¬¿´´¿¬·±² · »¿§ ¬±
¿½½±³°´·¸ò Ý¿²«¿Ì«¾»� · ¿ª¿·´¿¾´»
©·¬¸ ¿ °»½·¿´´§ º±®³«´¿¬»¼ ¿¼¸»·ª» ¬±
¿½½±³³±¼¿¬» ¼»³¿²¼·²¹ ±°»®¿¬·²¹
¬»³°»®¿¬«®» ¿²¼ ±·´ ¬®» ½±²¼·¬·±²ò
Ì± º«®¬¸»® ±°¬·³·¦» ·²¬¿´´¿¬·±²ô
Ý¿²«¿Ì«¾»� · ¿ª¿·´¿¾´» ·² §»´´±©
©¸·½¸ ·²½´«¼» ¿ ¬¸»®³±½¸®±³·½
·²¼·½¿¬±® ¬± ª·«¿´´§ ½±²º·®³ °®±°»®
·²¬¿´´¿¬·±²ò

Ý¿²«¿Ì«¾»� °®±ª·¼» »¨½» ´´»²¬
®»·¬¿²½» ¬± ½¿¬¸±¼·½ ¼·¾±²¼³»²¬
®»«´¬·²¹ ·² »ºº»½¬·ª» ´±²¹ ¬»®³ ½±®®±ó
·±² °®±¬»½¬·±²ò Ì¸» ¸·¹¸ °»®º±®³¿²½»
½®±´·²µ»¼ ¾¿½µ·²¹ ·² ½±³¾·²¿¬·±² ©·¬¸
¬¸» °»½·¿´´§ º±®³«´¿¬»¼ ¿¼¸»·ª» ·
»²¹·²»»®»¼ ¬± ¸¿ª» »¨½»´´»²¬ ®»·¬¿²½»
¿¹¿·²¬ ¬»³°»®¿¬«®» ½§½´·²¹ô ¿²¼
½¸»³·½¿´ ¿²¼ »²ª·®±²³»²¬¿´ ¿¬¬¿½µò

Î¿°·¼ ú Î»´·¿¾´» ×²¬¿´´¿¬·±²

Ô±²¹ Ì»®³ Ý±®®±·±² Ð®±¬»½¬·±²

Ð®±¼«½¬ Ü»½®·°¬·±²

Ú»¿¬«®» ú Þ»²»º·¬

Ý¿²«¿Ì«¾»�ó ÐÔß
Ì«¾«´¿® ´»»ª» º±® °·°»´·²» ½±®®±·±² °®±¬»½¬·±²

Í¿ª» Ì·³» ú Ó±²»§

É·¬¸ Ý¿²«¿Ì«¾»�� «²·¯«» ½±²¬®«½ó
¬·±²ô ´» ¬·³» · ®»¯«·®»¼ ¸¿²¼´·²¹ô
°±·¬·±²·²¹ ¿²¼ ·²¬¿´´·²¹ »°¿®¿¬»
½´±«®»ò É·¬¸ ¬¸» ¿°°´·½¿¬·±² ±º ¸»¿¬ô
¬¸· º»¿¬«®» ¿´´±© º±® º¿¬ô ·³°´» ¿²¼
½±³°´»¬» ·²¬¿´´¿¬·±² ±º ¬¸» ´»»ª»ò Ò±
¿¼¼·¬·±²¿´ ½±¬´§ °®·³»® ¿®» ®»¯«·®»¼ò
Ì¸· ³·²·³·¦» ·²¬¿´´¿¬·±² ¬·³» ¿²¼
´¿¾±«® ½±¬ ©¸·´» °®±³±¬·²¹ ¸·¹¸
°®±¼«½¬·±² ®¿¬»ò Ý¿²«¿Ì«¾»� · ¿´±
¿ª¿·´¿¾´» ·² ¿ ¸·¹¸ ¸®·²µ ®¿¬·± º±® ¸·¹¸
°®±º·´» ¶±·²¬ °®±¬»½¬·±²ò Ý±²«´¬ ¬¸»
Ø·¹¸ Í¸®·²µ ¼¿¬¿ ¸»»¬ º±® ¿¼¼·¬·±²¿´
·²º±®³¿¬·±²ò

ÝßÒËÍßóÝÐÍ · ®»¹·¬»®»¼ ¬± ò×ÍÑ çððîóïççì

Ð®±¼«½¬ Ü¿¬¿ Í¸»»¬Ð®±¼«½¬ Ü¿¬¿ Í¸»»¬

Ù·®¬¸óÉ»´¼ Ö±·²¬

118



Ý¿²«¿ ©¿®®¿²¬ ¬¸¿¬ ¬¸» °®±¼«½¬ ½±²º±®³ ¬± ·¬ ½¸»³·½¿´ ¿²¼ °¸§·½¿´ ¼»½®·°¬·±² ¿²¼ · ¿°°®±°®·¿¬» º±® ¬¸» «» ¬¿¬»¼ ±² ¬¸» ·²¬¿´´¿¬·±² ¹«·¼» ©¸»² «»¼ ·² ½±³°´ ·¿²½» ©·¬¸ Ý¿²«¿� ©®· ¬¬»²
·²¬®«½¬·±²ò Í·²½» ³¿²§ ·²¬¿´´¿¬·±² º¿½¬±® ¿®» ¾»§±²¼ ±«® ½±²¬®±´ô ¬¸» «»® ¸¿´´ ¼»¬»®³·²» ¬¸» «·¬¿¾·´·¬§ ±º ¬¸» °®±¼«½¬ º±® ¬¸» ·²¬»²¼»¼ «» ¿²¼ ¿«³» ¿´´ ®·µ ¿²¼ ´·¿¾·´·¬·» ·² ½±²²»½¬·±² ¬¸»®»©·¬¸ò
Ý¿²«¿� ·́ ¿¾· ·́¬§ · ¬¿¬»¼ ·² ¬¸» ¬¿²¼¿®¼ ¬»®³¿²¼ ½±²¼·¬·±² ±º ¿´»ò Ý¿²«¿ ³¿µ» ²± ±¬¸»® ©¿®®¿²¬§ »· ¬̧ »® » °̈®»»¼ ±® ·³°´ ·»¼ò ß´́ ·²º±®³¿¬·±² ½±²¬¿·²»¼ ·² ¬¸· ·²¬¿´´¿¬·±² ¹«·¼» · ¬± ¾» «»¼ ¿ ¿
¹«·¼» ¿²¼ · «¾¶»½¬ ¬± ½¸¿²¹» ©·¬¸±«¬ ²±¬·½»ò Ì¸· ·²¬¿´´¿¬·±² ¹«·¼» «°»®»¼» ¿´´ °®»ª·±« ·²¬¿´´¿¬·±² ¹«·¼» ±² ¬¸· °®±¼«½¬ò ÛúÑÛ Ð®·²¬»¼ ±² ®»½§½´»¼ °¿°»®ò Î»½§½´¿¾´»ò

ÝßÒËÍßóÝÐÍ
ÍØßÉÝÑÎ ÔÌÜ¿ ¼·ª··±² ±º ò

îë Þ»¬¸®·¼¹» Î±¿¼
Î»¨¼¿´»ô Ñ²¬¿®·±
ÓçÉ ïÓéô
Ý¿²¿¼¿
Ì»´æ õï øìïê÷ éìíóéïïï
Ú¿¨æ õï øìïê÷ éìíóëçîé

Ý¿²¿¼¿ ËòÍòßòñÔ¿¬·² ß³»®·½¿
ÝßÒËÍßóÝÐÍ

ÍØßÉÝÑÎ ×ÒÝò¿ ¼·ª··±² ±º
îìðè Ì·³¾»®´±½¸ Ð´¿½»
Þ«·´¼·²¹ Ýóè
Ì¸» É±±¼´¿²¼ô Ì»¨¿
ééíèðô ËòÍòßò
Ì»´æ õï øîèï÷ íêéóèèêê
Ú¿¨æ õï øîèï÷ íêéóìíðì

©©©ò½¿²«¿½°ò½±³

ÐÜÍóÝÌ°´¿ó®»ªðïï

Û«®±°»ñÓ·¼¼´» Û¿¬
ÝßÒËÍßóÝÐÍ
¿ ¼·ª··±² ±º Ý¿²«¿ Í§¬»³ Ô¬¼ò
Ü¿®¾§ Ø±«»
Þ´»¬½¸·²¹´»§ Î±¿¼
Ó»®¬¸¿³ô Í«®®»§
ÎØï íÜÒô Û²¹´¿²¼
Ì»´æ õìì øïéíé÷ êììðïì
Ú¿¨æ õìì øïéíé÷ êìëèðð

ß·¿ñÐ¿½·º·½
ÝßÒËÍßóÝÐÍ

èçê Ü«²»¿®² Î±¿¼ ýðìóðìß
Í·³» Ü¿®¾§ Ý»²¬®»
ëèçìéîô Í·²¹¿°±®»
Ì»´æ õêëóìêçóçèêê
Ú¿¨æ õêëóìêçóîêíî

¿ ¼·ª··±² ±º Í¸¿© Ð·°»´·²»
Í»®ª·½» øÍ·²¹¿°±®»÷ ÐÌÛ Ô¬¼ò

Ì«¾«´¿® Í´»»ª»
ÐÔß ÈÈÈóÇÇÇ ÆÆ

ÐÔß ëëóÇÇÇ ÆÆ
ÐÔß êíó
ÐÔß çðó
ÐÔß ïððó
ÐÔß ïïëó
ÐÔß ïîëó
ÐÔß ïéðó
ÐÔß îíðó
ÐÔß îèðó
ÐÔß íïëó

ÇÇÇ ÆÆ
ÇÇÇ ÆÆ
ÇÇÇ ÆÆ
ÇÇÇ ÆÆ
ÇÇÇ ÆÆ
ÇÇÇ ÆÆ
ÇÇÇ ÆÆ
ÇÇÇ ÆÆ
ÇÇÇ ÆÆ

Ý¿²«¿Ì«¾»�ó ÐÔß

Ø±¬ Ó»´¬

Ñ°»®¿¬·²¹ Ý¸¿®¿½¬»®·¬·½ Ì§°·½¿´ Ð®±¼«½¬ Ð®±°»®¬·»

Ø±© Ì± Ñ®¼»®æ

ÐÔß

êð øïìð÷
ª»®§ ¹±±¼
ª»®§ ¹±±¼
ª»®§ ¹±±¼

ÐËô ÐÛô ÚÞÛô ÐÐ

íðð³³ô ìëð³³ô êðð³³ô çðð³³
øïîþô ïèþô îìþô íêþ÷

ß ó ðòéë ³³ øíð ³·´÷

Ô ó ðòèð ³³ øíï ³·´÷

Ð ó Ì«¾«´¿®Ý±²º·¹«®¿¬·±²

Ð·°» Í·¦»

Ý±´±«®

ëë³³ ó íïë³³ øîþ ó ïîþ÷

ÐÔß

Í´»»ª» É·¼¬¸

ÐÔß ïïëóìëð ÇÛ

ß¼¸»·ª» ø¬¸·½µ²» ¿ «°°´·»¼÷

Þ¿½µ·²¹ ø¬¸·½µ²» ¿ «°°´·»¼÷

Ó·²·³«³ ×²¬¿´´¿¬·±² Ì»³°ò pÝ øpÚ÷
Î»·¬¿²½» ¬± Ý·®½«³º»®»²¬·¿´ Ú±®½»
Î»·¬¿²½» ¬± Í±·´ Í¬®»
Î»·¬¿²½» ¬± ß¨·¿´ Ð·°» Ó±ª»³»²¬
Ó¿·² Ô·²» Ý±¿¬·²¹ Ý±³°¿¬·¾·´·¬§

ÐÔß
éî øïêî÷
êð øèé÷

ðòçí
îð øîçðð÷

êðð
ìê
ìë
ïð
îð

°¿
°¿

ëð øîç÷
íë øîð÷

ïí
ðòðë

óíî øóîê÷
Þëð

îòí øçî÷

ïé

Ë²·¬
pÝ øpÚ÷

Òñ½³ ø°·÷

ÓÐ¿ ø°·÷
û

Í¸±®» Ü
³¹

±¸³ó½³
µÊñ³³

½´¿ Þ
½´¿ Þ

Òñ½³ ø°´·÷
Òñ½³ ø°´·÷
³³ ®¿¼

û
pÝ øpÚ÷
½´¿

³³ ø³·´÷

î

Ì»¬ Í¬¿²¼¿®¼
ßÍÌÓ Ûîè
Ü×Ò íð êéî

ßÍÌÓ Üéçî
ßÍÌÓ Üêíè
ßÍÌÓ Üêíè
ßÍÌÓ Üîîìð
ßÍÌÓ Üïðìì
ßÍÌÓ Üîëé
ßÍÌÓ Üïìç

Ü×Ò íð êéî
Ü×Ò íð êéî
ßÍÌÓ Üïððð
Ü×Ò íð êéî
ßÍÌÓ Ùè
ßÍÌÓ Üëéð
ßÍÌÓ ÜîêéïóÝ
Ü×Ò íð êéî

Í±º¬»²·²¹ Ð±·²¬
Ô¿° Í¸»¿®

Í°»½·º·½ Ù®¿ª·¬§
Ì»²·´» Í¬®»²¹¬¸
Û´±²¹¿¬·±²
Ø¿®¼²»
ß¾®¿·±² Î»·¬¿²½»
Ê±´«³» Î»·¬·ª·¬§
Ü·»´»½¬®·½ Ê±´¬¿¹» Þ®µ¼©²ò

×³°¿½¬
×²¼»²¬¿¬·±²
Ð»»´
Ð»»´
Ý¿¬¸±¼·½ Ü·¾±²¼³»²¬
É¿¬»® ß¾±®°¬·±²
Ô±© Ì»³°ò Ú´»¨·¾·´·¬§
Ü×Ò ß°°®±ª¿´
Ú«´´§ Î»½±ª»®»¼ Ì¸·½µ²»

ß Í«°°´·»¼
³³ ø·²÷

çð øíòë÷
çð øíòë÷

ïîð øìòè÷
ïíð øë÷
ïìë øëòë÷
ïêð øêòí÷
îðë øè÷
îêð øïð÷
íïë øïîòí÷
íêð øïì÷

ÇÛ ó ÞÕ óÇ»´´±©ô Þ´¿½µ

°·°»
·¦»

´»»ª»
©·¼¬¸

Ý»´·«

éðp

êðp

ëðp

ìðp

íðp

Ú¿¸®»²¸»·¬

ïëèp

ïìðp

ïîðp

ïðìp

èëp

Ð·°»´·²»
Ñ°»®¿¬·²¹
Ì»³°»®¿¬«®»

Ð®±¼«½¬ Í»´»½¬·±² Ù«·¼»

Ò±³·²¿´ Ð·°»
Ü·¿³»¬»®

ÜÒ ø·²½¸»÷

ëð øî÷
êë øîòë÷
èð øí÷
çð øíòë÷

ïðð øì÷
ïîë øë÷
ïëð øê÷
îðð øè÷
îëð øïð÷
íðð øïî÷

Ñ«¬·¼» Ð·°» Ü·¿³»¬»®
³³ ø·²½¸»÷

êï øîòì÷
éê øí÷
èç øíòë÷

ïðî øì÷
ïïì øìòë÷
ïìï øëòë÷
ïêè øêòê÷
îïç øèòê÷
îéí øïðòé÷
íîì øïîòè÷

Ì«¾«´¿® Í´»»ª» Ü·¿³»¬»®

Ú«´´§ Î»½±ª»®»¼
³³ ø·²÷

ëë øîòí÷
êí øîòë÷
èï øíòí÷
çð øíòë÷
çè øíòè÷

ïïð øìòí÷
ïìð øëòë÷
ïèð øé÷
îïï øèòí÷
îìë øçòë÷

Í¬¿²¼¿®¼ Ñ®¼»®·²¹ Ñ°¬·±²

Ì¸» ¿¾±ª» ®»°®»»²¬ ¬¿²¼¿®¼ ±®¼»®·²¹ ±°¬·±²ò Ý±²«´¬ §±«® Ý¿²«¿ ®»°®»»²¬¿¬·ª» º±® ¿²§ «²·¯«» °®±¶»½¬ ®»¯«·®»³»²¬ò

Ú±® °·°» ¼·¿³»¬»® â ÜÒíðð øïîþ÷ô ½±²«´¬ §±«® Ý¿²«¿ ®»°®»»²¬¿¬·ª»ò

Ì¸» °®±¼«½¬ »´»½¬·±² ½¸¿®¬ ¸±©² ¸»®» · ·²¬»²¼»¼ ¿ ¿ ¹«·¼» º±® ¬¿²¼¿®¼ °®±¼«½¬ò
Ý±²«´¬ §±«® Ý¿²«¿ ®»°®»»²¬¿¬·ª» º±® °»½·º·½ °®±¶»½¬ ±® «²·¯«» ¿°°´·½¿¬·±²ò
Ì¸» º±´´±©·²¹ ¿®» ¬§°·½¿´ ª¿´«» ¾¿»¼ ±² Þ´¿½µô Ø»¿ª§ Ü«¬§ øÔ÷ Í´»»ª»ò

Ý¸±±» §±«® ´»»ª» ¾¿»¼ ±² §±«® Ð·°» Ü·¿³»¬»®

Ó·²ò Í´»»ª» É·¼¬¸ ã
ëð ³³Þ¿®» Í¬»»´ Ü·³»²·±² õ øîþ÷ ³·²ò

±² »¿½¸ ·¼» ±º ¬¸» °·°» ¶±·²¬ò
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