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Avista Utilities

1411 East Mission  P.0. Box 3727

Spokane, Washington 99220-3727

Telephone 509-483-0500 A _

Toll Free  800-727-170 »~IVISTA
Utilities

Washington Water Power Division
November 20, 2002
Mr. Scott Rukke
WA Utilities and Transportation Commission
P.O. Box 47250
Olympia, WA 98504-7250
Re: Calculations and Drawings for Argonne Road Bridge PE in steel casing
Dear Mr. Rukke:
As per recent telephone conversations and email transmissions, please find enclosed
herein for your reference, Avista’s Construction Documents and Engineering
Calculations for the Argonne Road Bridge Project in Spokane, Washington.
I'look forward to visiting the project site with you, both in the coming months before the
installation of our facilities on the bridge and during the actual installation of facilities by
my chosen contractor (casing and hangers) and Avista Gas Crews.

If you have any questions, please contact me at (509) 495-8716.

Sincerely,

Randy K. Bdreither
Gas Distribution Engineer
Avista Utilities

A division of Avista Corp. w
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Design The maximum pressure allowed for plastrc pipe is determined in accordance with the

Formulas followmg formula found in.D.O.T. Section 192.121:
P=.32x2Sxt/(D-t)
P =.32x2S/(SDR - 1)
Where: P = Design pressure in PSIG, (AVISTA max: 60 PSIG)
S = Long term hydrostatic strength in PSI. Use 1250 PSI (for pipe
operating at less than 100°F); 1000 PSi (for pipe operating at less .
than 140°F but over 100°F)
minimum wall thickness in inches
= specified outside diameter in inches .
SDR = standard dimension ratio, the ratio of the average specified outside

diameter to the minimum specified wall thickness -

The followmg sizes and wall thicknesses of polyethylene plastic pipe are approved for use.”
Use of other sizes and wall thickness should be reviewed and approved by Gas Engineering: -

NOMINAL - POLYETHYLENE PIPE DIMENSIONS
SIZE MIN. WALL "AVERAGE O.D. | AVERAGE I.D. WEIGHT STD. LENGTH,
IN. SDR* | THICKNESS, IN. IN. IN. LBS/FT. FT.
12CTS )
(5/8 OD) 7 0.090 - 0.625 0.43¢9 0.06 1000 COIL .
3/41PS 11 - 0.095 1.050 0.860 0.10 500 COoIlL
1-14 IPS 10 0.166 1.660 1.302 . 0.34 500 COIL
21PS 11 0.216 2.375 1.917 0.63 S00 COlL
500 COIL
31PS 11.5 0.307 3.500 2.851 1.38 40 STRAIGHT "
4IPS 11.5 0.395 4.500 3.670- 2.17 40 STRAIGHT™
6 1PS 11.5 0.576 6.625 5.404 4.75 40 STRAIGHT*

*SDR - Standard dlmensnon ratio is.calcutated by dlwdlng the average O.D. of the pipe by the minimum
wall thlckness in inches. :

** NOTE - Coﬂed 4" IPS and 6" IPS pipe may be used; if an approved pipe stralghtener is employed.

_ Pressure/ Under normal conditions, buried plastic plpe would not be exposed to a temperature of
Temperature- 100°F or more. The only place where plastic pipe would normally be subjected to a
‘Limitations .. temperature greater than 100°F would be in the plastic pipe service risers encased in _

- steel. Approved prefabricated service risers are designed to pern'ut operating at 60
_psig, at a temperature of up to 140°F.

Plastic pipe shall not be used where it could be exposed to a temperature of 140°F or

higher.’

Above Ground  Plastic pipe shall not be used i in above-ground locatlons except when encased in a steel
' riser serving a meter set or for temporary emergency situations.

_ Plastic plpe shall not be mstalled where it would be exposed in a plt vault or box,

. except in a valve box that i$ installed for a plastic valve.

’
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Table I Time and Temperature Elastic Modulus

Plexco/Spirolite PE3408 - Typical Elastic Modulus, 10° psi
' Temperature, °F
Duration : .
-20 0 40 60 73 100 120 140
Instantaneous 300.0 260.0 215.0 151.0 110.0 100.0 83.1 728
10h 156.8 135.9 112.4 78.9 575 523 434 38.1
100 h 1396 121.0 1001 70.3 512 46.5 38.7 339
1000h 1192 1033 85.4 60.0 437 39.7 33.0 289
ly 1036 89.8 743 522 38.0 34.5 28.7 25.1
10y 86.2 747 | 618 434 316 28.7 23.9 20.9
50y 76.9 66.7 55.1 38.7 28.2 25.6 213 18.7
R Mg 0N i
" Temperature, °F

Duration ' .
a0 0 40 60 - &3 100 120 140
Instantaneous 2400 | - 2100 1326 1073 88.0 80.0 65 | 582
10h - | 1255 109.8 69.3 56.1 46.0 413 34.8 304
100 h 1118 97.8 618 50.0 41.0 373 31.0 27.1
1000 h 95.5 83.5 527 427 - 350 318 26.4 23.1
ly . 829 725 453 ©37.1 304 | 216 230 20.1
10y 69.0 60.4 " 38.1 308 253 23.0 19.1 167
50y 61.6 539 34.1 27.6 22.6 205 - 17.1 149

(Nominal values based on ASTM D 638 testing of molded material speci_mens.')'

An end restrained pipe, either laid on the
surface or in a pipe rack, will deflect

 laterally with temperature change. Lateral .
deflection may be determined from '

y=L aAT (D
2 .
where

lateral deflection, in

distance between points, in

thermal expansion coefficient, in/in/°F
temperature change, °F

H R Mw
i

A

A long, semi-restrained pipe run will snake

to either side of the run centerline. Total
deflection is a :

T Ym200)+D @)

8/92

where
Y. = total deflection, in
D = pipe outside diameter, in

Allowable distance between restraining
points is dependent upon pipe deflection
strain. Typically, 5% long term strain is a
conservative allowance. The distance
‘between restraining points may be
determined by

= 0.98D{AT (3)
- €

where

£= pipe wall strain, %

25




- 2. STRESS RATED MATERIALS

Table I Long Term Stress Ratings and Service Temperatures

_ PLEXCO
ASTM Standard PE3408 BE2A0
D 2837 1600 psi 1250 psi
D 2837 800 psi - 1000 psi
Maximum Recommended Tem-
perature for Pressure Service .- 140°F 140°F
Maximum Recommended Tem-
perature for Non-Pressure SR 180°F " 180°F
Service : '

' (The information presented in Table I applies to Plexco/Spirolite materials, and may not be

applicable to products from other manufacturers.)

Plexco/Spirolite polyethylene pipes are
manufactured using polyethylene materials
- that have been evaluated for long term
‘performance under mechanical stress. This
is- because pipes are durable goods .that are
expected to perform for many, many years.

~ In North America, the recognized method
for determining the-long term performance
of thermoplastic materials under stress is
- ASTM D 2837, Obtaining Hydrostatic
Design Basis for Thermoplastic Pipe Ma-
terials.

The hydrostatic design basis, HDB, for a
thermoplastic material is the long term
“tensile stress at a specific temperature, that
the material can be expected to withstand

. for 100,000 hours.

For polyethylene materials, ASTM D 2837
requires supplemental validation testing
against failure by cracking. This is a

- critical requirement, because when polyeth-

8/92

- ylene is placed under long term mechanical

stress,-it fails by cracks growing slowly
through the material, a process called

"slow crack growth”. The supplemental
validation requirement in D 2837 verifies
that long term performance can be .
expected when continuous mechanical
stress within the HDB rating is applied.

Without long term material evaluation, it is
impossible to project how long a product
may last. Only materials that have been
evaluated for long term performance under
stress can be expected to provide long term
service.
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STEEL PIPELINE DATA TABLE

NOW, WALL
;:E THCKMESS OWAE HSIONS WEIGHTS CIRCUMFERENCE AREAS DESIGN PROPEATIES YOLUME
S ROW scn. OJTSIOE ™SIDE WALL PLAN WATER CAOSS-SECTIONAL MODMENT SECTION AADIUS
PIPE O, DA, Dia THICK. END L EXTERNAL INTERMAL AW METAL OF “oounus NSIDE ML
SQE MNESS MPE PIPE WNERTU M GYRATION
» w ", -, et iy -, w, 2 -3 A 3 ", A2 pen CRLpeR
B 3 . - - ~ LA " LN : FT. §
34 - STD. 40 1.050 824 13 113 23 3.298 2.589 .5333 3326 .0370 .0705 3337 0037 0277
XS 80 1.050 742 154 1.474 187 3.299 2.331 4324 4335 . 0448 0853 3214 .0030 0225
1 STD. 40 1.315 1.049 133 1.679 375 413 3.2%6 8643 4839 0873 1328 4205 .0060 0449
XS BO 1.315 .57 179 2.172 .312 4.131 3.007 7193 65368 1056 1606 4066 ,0050 .0374
114 STD. 40 1.660 1.360 140 2,273 648 5215 4.335 1.4857 6685 1947 2346 5397 0104 0777
XS B0 1.660 1.278 .181 2.957 .556 5218 4.015 1.2828 | .BB15 2418 .2913 5237 .0083 .0666
112 STD. 40 1.900 1.610 .145 2.718 .882 5.969 5.058 2.0358 | .7995 .308¢ 3262 6226 0141 .1058
P B0 1.500 1.500 200 3.621 766 5.969 4.712 1.7671 1.0681 .3912 4118 6052 0123 .0818
2 STD. 40 2.375 2.067 .154 .65 1.45 7.469 6.484 3.356 1.075 666 561 787 0223 1743
XS 80 2,375 1.838 218 5.02 1.28 7.461 6.092 2.853 1.477 .B68 .73 .766 .0205 .1534
3 3.500 3.218 RTE 5.06 3.82 10.996 10.104 8.129 1.492 2.102 1201 1.187 0564 4222
3.500 3.188 156 5.57 3.46 10.996 10.015 7.982 1.638 2256 1.312 1.184 0554 4140
3.500 3.124 .188 6.65 3.32 10.996 | 9.814 7.665 1.956 2.691 1.538 1.173 05327 .3982
STD. 40 3.500 3.068 216 7.58 3.20 10.996 9.638 7.393 2.228 3.017 1.724 1.164 0513 3840
XS BO 3.500 2.800 .300 10.25 2.86 10.996 | 9.111 6.605 3.016 3.8%4 '2.225 1.136 .0459 3431
4 . 4.500 4.188 A56 7.24 5.97 14,137 13.157 13.775 | 2.128 5.028 2.235 1.537 0957 7155
. 4.500 4,124 .188 B.66 579 14.137 12.955 13.358 | 2.547 5.930 2.636 1.5286 .0928 6338
STO. 40 4500 . | 4.026 237 10.78 5.8 - 14.137 | 12.648 | 12,730 | 3.174 7.233 3214 1.510 .0884 6613
XS 80 - 4.500 3.826 337 14.56 4,98 14.137 12.020 11.497 4.407 9.610 4.271 1.477 .0798 5872
] - 6.625 6.313 .156 10.78 136 20.813 19.829 | 31.30° |'3.47 16.59 5.01 229 2174 1.6260
- 6.625 6.281 .72 11.85 134 20.813 18,732 30.96 3.49 18.16 548 2.28 2152 1.6086
. 6.625 6.249 .188 12.92 133 20.813 19.632 30.67 3.80 19.71 5.85 228 2130 1.5832
STD. . | 40 6.625 6.085 - 280 18.97 13.5 20.813 | 19.054 28.89 5.58 28.14 8.50 2.25 .2006 1.5008
XS B0 6.625 5.761 432 28.57 13.3 20.813 18.099 { 26.07 B.40 40.49 12.22 2.18 .1810 1.3541
[} R 8.625 8.281% 172 15.53 233 27.096 | 26.018 | 53.BS 4.57 40.81 9.48 2.89 3740 2.7979
8.625 8.248 .188 16.94 232 27.096 | 25.915 | 53.44 4.98 4437 10.29 2.88 an 27763
8.625 8.219 203 18.30 230 27.096 | 25.821 53.06 5.38 47.64 11.05 2.98 3685 2.7562
8625 8.187 219 15.66 22.8 27.096 | 25.720 | 52.64 578 51.12 11.85 2.97 4 .3656 2.7347
- 8.625 8.063 281 25.07 2.1 27.096 | 25.221 51.05 1.37 64.18 - { 14.86 295 3546 2.6524
STD. 40 1 8.625 7.951 | .32 2B.55 21.7 27.096 | 25.073 50.03 6.40 72.49 1621 - | 2.54 3474 2.5888
X5 B0 8.625 7.625 .500 43.39 18.8 27.096 | 23.955 | 4566 12.76 105.72 24.51 2.88 3171 2.371
10 - 10.750 10.374 .88 31.21 66 33.772 | a2.597 84.52 6.24 87.01 16.19. 373 5870 4.3909
. 10.750 10.344 | 203 23.87 1364 AR.772 | 32.497 84.04 6.73 83.57 17.4% 373 .5836 43654 |
. . 10.750 } 10.312 | 219 24,63 36.2 az.772 | 32,396 83.52 7.25 100.48 18.69 372 5800 4.3396
20 10.750 10.250 [ .250 2B.04 35.8 33.772 | 32.20% 82.52 8.25 113.71 21.16 3n 5730 4.2885
STD. 40 10.750 | 10.020 | 365 40.48 34.2 33.772 | 31479 | 78.85 11.81 160.73 29.80 3.67 5476 40963
| XS 80 10.750 | 8750 .500 54.74 324 33.772 | 30.621 74.66 16.10 211.95 39.43 3.63 .5185 3.8785
12 . 12.750 12.344 203 27.2 52.0 40.055 | 38.780_ | 119.8 7.99 1572 247 443 .8326 6.2281
12750 | 12312 | 219 283 516 40.055 | 38.67¢ 1191 8.62 168.3 265 443 .8268 6.1847
20 - | 1750 12,250 | 250 334 511 -1 40.055 | 38.485 17.2 8.82 181.8 30.1 442 | .1 .BidS 6.1225
12750 | 12.188 | .281 374 50.6 40.055 § 38.290 | 116.7 11.01 214.0 336 4.41 .8104 6.0619
12750 | 12,126 | .312 47.4 50.0 40.055 | 38.095 1155 12.19 2359 37.0 4.40 .8020 5.9992
STD. 12.750 12.000. | .375 49.6 49.0 40.055 | 37.699% 1131 14.58 | 278.3 438 4.38 .7854 59752
- XS 12.750 14.750 | .500 65.4 47.0 40.055 | 36.514 108.4 19.24 361.5 56.7 4,33 .7530 -5.6329
16. . 16.00 15,562 1§ .219 3.9 B2.4 50.265 | 48.889 180.2 10.86 338.0 423 5.58 1.3208 | 9.8795
0 - 16.00 15.500 | 250 42.0 81.8 50.265 | 48.695 188.7 1237 384.0 48.0 | 557 1.3104 9.8008 °
16.00 15.435 | .281 47.0 B14 50.265 | 48.500 187.2 13.88 429.0 536 -8.56 12999 | 9.7238
) 20 - 16.00 15.376 | 312 52.0 80.5° 50.265 | 48.305 185.7 15,38 473.0 592 8.55 1.2895 | 9.6460
STD. 30 16.00 15250 | .375 63.0 79.2 50.265 | 47.908 182.7 18.4% 562.0 703 - | 553 1.26B4 9.4885
XS 40 16.00 15.000 | .500- 83.0 76.6 50.265 | 47.124 176.7 24.25 732.0 91.5 5.48 12272 | 9.1800
18 10 18.000 17.500 | .250 47.0 1042 £6.549 | 54.978 | 240.5 13.94 5490 61.0 6.28 1.6703 | 12.4850
3 . 18.000 | 17.438 | .281 53.0 103.5 56.549 | 54.783 | 2388 15.64 6140 . | 682 6.27 1.6585 | 12.4085
18.000 | 17.375 | .312 - 58.0 1025 56.548 | 54.585 | 237.1 17.36 679.0 755 6.25 1.5465 12,3160
STD. 1 +8.000 17.250 | .375 71.0 1013 56.549 | 54.192 | 223.7 20.78 . | 807.0 89.6 6.23 | 1.6230 12,1405
XS 18.000 17.000 | .500 - 3.0 98.4 56.549 { 53.407 { 227.0 27.49 1053.0 117.0 [ 6.19 1.5763 11.7912
20 10 20.000 19.500 | .250. 53.0 129.4 62.832 | 61.261 298.8 15.51 756.0 756 6.98 2.0739 15.5142°
20.000 19.438 | 281 £9.0 128.6 62.832 | 61.066 { 296.8 17.41 846.D 84.6 6.97 2.0608 15.4157
20.000 °| 18.376 | .312 86.0 127.8 62.832 | 60.872 294.9 18.30 8350 | 935 6.56 2.0476 15.3175
. 120.000 | 19.312 | .344 78.0 126.9 62.832 | 60.670 | 292.8 21.24 1026.0 102.6 5.95 2.0341 15.2154
STD. 20 20.000 19.250 | .375 78.0 126.1 62.832 | 60.476 | 291.0 23.12 1113.0 1113 6.94 2.0211 15.1189
20.000 19.188 | .408 85.0 125.3 62832 | 60.281 2892 24.99 1200.0 120.0 6.93 2.0081 15.0206
XS 30 20.000 18.000 | .500 104.0 122.9 £62.832 | 59.690 | 2835 30.63 1457.0 145.7 §.90 1.9689 | 14.7288
22 10 22.000 | 21.500 {.250 58.0 157.4 69.115 | 67.544 363 17.18 1010.0 818 7.69 25215 18.8610
22.000 | 21.438 | .281 65.0 156.4 68.116 | 67.348 | 361.0 18.17 1310 102.8 7.68 2.5067 18.7511
. 22,000 1 21.376 {.312 72.0 185.5 69.115 | 67.155 358.9 21.26 1250.0 113.7 767 24922 18.6428
57D 20 22.000 | 21.250 | .37s 87.0 153.7 £$9.115 | 66.759 354.7 25.48 1480.0 135.4 7.65 2.4629 18.4237
XS 30 22.000 | 21.000 | .500 115.0 150.1 69.115 | 65.973 | 346.4 33.77 1952.0 177.5 7.60 2.4053 17.9926
1]
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CASING PIPE SPECIFICATIONS FOR PLASTIC
(POLYETHYLENE) CARRIER PIPE
Nom. Dia. of Plastic Carrier Max Suggested Casing
Pipe (in.) Size* (in.)
1/2 ‘ 2
3/4 2
11/4 3
2 4
3 8
4 B8
6 10
*NOTES:

(1) Maximum suggested sizes are given to prevent damage to plastic
‘carrier pipe should water leak into casing and freeze.
(2) Casing specifications for steel casings apply as shown in the

previous table.
(3) PVC plastic casing must be gray Schedule 40 for sxze 2" through 67
~and Schedule 80 for sizes 8" and above. _

" Casing Plastic PVC casing may ot be used for steel carrier plpelxne Plastrc PVC casing

" Specifications inhibits the ability to cathodically protect the steel carrier pipeline. Plastic PVC casing

' may be used for polyethylene carrier pipeline if it provides sufficient strength to
withstand all anticipated stresses due to overburden, bendmg torsion, and temperature .

change and is approved by permitting agency.
Itis preferred that casing be bare, but not mandatory. .

Casing pipe should be butt welded with full cxrcumferentral welds to similar quality as the
© carrier pipeline.

. Casings shall be seemless, ERW or DSAW welds, but need not meet specifications for
- carrier pipe. “Casing grade quality pipe” is preferred as it is lower in cost.

_ Casnngs designed for railroad crossmgs shall be per drawmg B-33947, Sheet 1 of 2.
Casings designed for state or interstate hlghway crossings shall be per drawing .
'B-33947, Sheet 2 of 2.

' Vent pipe shall be painted above ground. Vent pipe must not contact steel carrier
pipeline. Vent shall be installed so as to prevent water or-other deleterious materials -

from entering vent opening.

Care must be taken to keep moisture from filling the casing. Normally, use of an
approved end seal will keep the carrier pipeline dry and the ends free of debris.

~ Although crossings should not be located where a freeway or expressway is in a
depressed location, when this is unavoidable, additional measures may be taken to
keep carrier plpehne dry. Contact Gas Engineering for advice in using additional
sealing methods. .

For steel carrier pipelines, casing insulators should be installed with minimum 5 feet
- separation. Close spacing prevents grounding of steel carrier pipeline to casing.

APPROVED _ 3 PIPESYSTEMS ~  :REV.NO.4
Abfebesey 1 CASING DESIGN . | DATE 8/03/01
| ARNISTA viiges STANDARDS  [20F3

FOR GAS COMPANIES !SPEC. 2.15




'ADJUSTABLE ROLL GUIDE

ADJUSTABLE ROLL GUIDE INCLUDES: _
4 ADJUSTABLE SOCKETS '
2 ROLL AXEL

2 VERTICAL THREADED RODS

12 HEX NUTS

- 2 CAST IRON ROLLS (OMIT WHEN

ORDERING NON-CONDUCTIVE ROLLERS)

3B

SPECIFICATIONS MAY VARY - All Dimensions in Inches
‘ ' Rod - Max. S
Pipe _ _ ' Size Socket - load | Wt

- Size A B . - C D E No. . ibs. Ibs /ea.
2 19116 418 3/8 - 3/8 12 - | #1-3/8 600 | 2.15
2% | 18 478 e ¥ . 14 - #2-1/2 660 4.02
3 | 2ms | 5% % % 14 | #2412 .| 700 4.34
3% 2% 6 1/8 A % 14 #2-112 | 750 448
4 S 24 634 Y 5/8 18 #3-1/2 750, 6.73
5. 3716 8116 5/8 5/8 18 #3-5/8 750 8.95
6 4 9 916 3/4 3/4 24 #4-3/4 1070 14.59
8 5 14 11 15/16 7/8 718 24 #5-7/8 1350 24.33
10 6 114 14 1116 - 718 7/8 30 #5-7/8 1730 27.7
12 77186 15 13/16 1 718 30 #5-1 2400 39.62
14 8 5116 17 314 118 1 36 #6-1 18 3130 57.61
16 9 a8 19 3/14 11/4 1 36 #5-1 174 3970 87.57
18 10w | 2178 114 1 42 | #711us | 4200 | 99.54
20 11 % 24 114 11/4 1 1/4 42 #8-11/4 4550 . | 131.82
- 24 131316 | 285 112 - 112 42 #9-1 v 6160 219.74

“Axle lengths may affect B dimension. Contact supplier before drilling holes

A"Utility Service"Company

LB&A, Inc.

HWARG38



Bridge Crossings

Plastic Under
Waterways

Clearances

Thermal
" Contraction

State and federal regulatlons are starting to allow plastic pipe to be installed on bridges
in steel casings. This is being permitted only by waiver for each application. For this
reason, Gas Engineering shall design all PE bridge crossings and negotiate
requirements with state and federal regulators.

Plastic pipe should not be installed under a navigable waterway or in a waterway
susceptible to scouring .or migration. Steel should be used in these applications as itis -
less susceptible to wash-out.

Each plastic pipeline and foreign utility crossing shall be installed with 12-inch minimum
radial (non-longitudinal) separation. If this clearance cannot be maintained, the
pipeline must be protected from damage that might result from proximity to the other

. structure.

Each plastic pipeline, including services, should be installed with a 5-foot minimum ..
longitudinal separation from sewer utility pipelines or storm drains or at further
distances as specified by the appropriate regulating agency. Any variance from this

‘separation must be approved by Gas Engineering.

No plastic pipelines, including services, shall be installed through, above or below sepuc
drain fields without approval of Gas Engineering. Septic and sewer systems afford an -
easy path for gas migration should a leak every. occur.

Each plastic pipeline, excluding services, should be installed with 3-foot minimum
longitudinal separation from water utility pipelines or at further distances specified by the -
appropriate regulating agency. When necessary, natural gas services may be installed -
within 3-foot, but not less than 1 foot longitudinal separation.

Plastic.pipe may be installed in Jomt trench with utilities other than those mentloned
above at a longitudinal separation not less than 12 inches.

Plastic pipe shall not be installed closer than 10 feet of a steam or hot water pipeline *
and in general should not be installed in an area where there exists steam ora hot
water distribution system. :

Plastic mains and services located adjacent to the buildings should be done so with a .

concern for future maintenance and an awareness of the possibility of gas becoming -
trapped under the building should a leak occur.

Pipe must be designed and installed so it and associated fittings will be free of tensile

loading as a result of temperature change. Allowance must be made for thermal

contraction when plastic pipe is installed on a warm day; otherwise pipe will be in
tension when it cools.

Amount of thermal contraction can be determined by the following formula:

CONTRACTION (INCHES) = TpxL
1000
Where Tp = temperature drop (°F)
' L= length of plastic pipe (ft.)

APPROVED

PIPE SYSTEMS - iREV.NO. 3

At 7 ' PIPE DESIGN - PLASTIC l DATE 8/02/01

AiVISTA Utilities : . STANDARDS |3 OF 5

FOR GAS COMPANIES : SPEC. 2.13




Pipelines joined by heat fusion, flanges, or
fully restrained mechanical joints, can
transmit significant thermal contraction loads
to end structures or appurtenances if the pipe
“1s allowed to contract to a straight line
between anchor points. The tensile stress
between end points is given by

o,=Ea AT - 4)

where

Or = stress, psi.
E = elastic modulus, psi

Each end poirit will see half of thi% stress.
" The elastic modulus is both time and

~temperature dependent. See Table I.-

“The coefficient of thermal expansion for

Plexco/Spirolite polyethylene materials is 9.0

- x 107 in/in/°F. An approximate expansion
- allowance for pipes is 1/10/100, that is, 1 in

- for each 10°F change for each 100 ft of pipe.

' “This is a significant length change compared

| _'to other piping matenals

- Controlling Expansion_ and Contraction

- For unrestrained PLEXCO piping systems,
the designer may choose to provide end

~ point anchor structures. This provides

. Straight pipe, but requires pipeline anchoring
structures capable of handling potentially
“high thermal contraction stresses. Or, the -
- designer may provide expansion loops.
Expansion loops reduce end point anchor
structural requirements, but require more

 space. Expansion joints are not

_ recommended because expansion allowance
is frequently insufficient for polyethylene,
and, especially in pressure service,

- polyethylene may not provide sufficient

longitudinal thrust to compress the expansion -

joint.

8/92 26

~ expansion loops.

' deﬂectlon

“allowance for lateral pipe deflection.

© at minimum expected temperature. At the
- time of installation, the anticipated
-- temperature change from installation

_ designer.

Above grade'piping may also be hung from

Traditional expansion loop designs use
fittings to create an offset and return to the . (
original piping run. However, long runs of

- flexible polyethylene pipe would rather

deflect laterally than push, so traditional
expansion loop designs are not particularly
effective. As well, rigid, large diameter
fabricated fittings should be protected from
the dynamic flexural stresses imposed by
Therefore, traditional
fitting style expansion loops should be
limited to small diameter piping.

An effective flexible pipe expansion loop :
system employs the pipe’s natural tendency
to deflect laterally, and its high strain

tolerance. Lateral deflection expansion loops -
are recurrent "S-curves" (snaking) along the -
piping runs that provide an initial lateral
deflection, and allow pipe temperature

changes to result in greater or lesser lateral. .

Surface and rack supported pipe systems
designed with lateral deflection expansion
loops must provide sufficient width .~

An initial deflection should be provided so
the pipe does not contract to a straight line

temperature to minimum temperature should
be determined. Using this temperature
change and the distance between points,
determine lateral deflection, and install the
pipe with this lateral deflection plus the
minimum lateral deflection spe01ﬁed by the

support rods. Hargers must allow for lateral
deflection with sufficient support rod length,
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THREADED HANGER RODS

Threaded Rod

58-11 | 34-40] v9-9 | -8

Si M6 -48 | 3m-16 | 122-13
12© . )
Threaded Rod ,
Stress Arca 0.0524 01419 | 0226 0.334
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e
I :%21‘6.“”’**@_":’“ o

eld Strength -
© 0.2% Offset
rsy
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Tensde Strength
- (ps) :

The yield strength, tensile .
strangth, % elongation & % -

" reduction of area reported to

- the left were determined by
testing machined test speci-
mens in accordance with -
ASTM A370.

Hardness testing was per-
formed in accordance with
ASTM E18. The yield load &
tensils load were calculated
from this yield strength &
- tensile strength using the

stress areas (cross-sactional
arga) for each threaded rod

size.
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MSS LOAD RATINGS OF THREADED HANGER RODS MATERIALS
_ ASTM 36, A575 GR 1020

Roat - Max. Safe Load
NHominal Rod
man;er" Area of - At Rod Temg. of
 Thread 650°F (343°C)
3/ 0.068 610 ,

oM

ol Gl I e 0 ETT e T i L y:-ﬂw.
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0125
3 t:;\r
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WS Ry mRy
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0.202
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Jﬁ'ﬁzﬁﬁﬁ‘ﬁgiﬂx g
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.'-,.' TR

P Note.

I o . o Tabulated loads ars based
on an allowable tensile

" stress of 12,000 psi 82.7
MPa) reduced by 25%
resulting in 3,000 pst 62
MPa). (12,000 psi allows for
‘the interchangeability of the
referenced rod materials.)
(The 26% reduction is to -
allow for normal installation
and service conditions.) -
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CONTINUOUS THREADED ROD

A "Utility Service" Company

N

T ) Max. Recom. Load / Ibs.
Rod Size - ‘PerC
A B = Feet 860°F 750°F Faat
14 6and 10 240 | . 215 12 .
3/8 8 and 10 810 540 - 30
1/2 8 and 10 1180  |. 1014 - 54
5/8 6 and 10 1810 . 1810 85
3/4 8 and 10 2710 2420 124
7/8 8 and 10 8770 | .. 8380 171
1 6 and 10 4860 4420 223
HWCTR12G
(B&A,-Inc.




| ) , Model #355
i - Steel Concrete Insert

] - "Re" rod here
'-]r \ : APPLICATION: As a structural attachment in all grades

of concrete. Knockout keeps interior empty during pour.
Allows for horizontal rod adjustment up to 1-1/4",

NOTE: Installation: Place knockout side down on concrete
form and nail in place. Wire 12" piece of #4 reinforcing rod
on both sides. After concrete pour, knockout can be
removed with a screw driver. Use with Model #355N insert
Nut (for UL Listing), or Models: #Nut, #SPRA, #SPRC strut
nuts. Red should be threaded thru the nut until it tightens
against the top of the insert.

Nail Holes \l
(4)

Through 6" pipe size

O
GUS LISTED :

Catalog ~ Max. - H w L. | Max.Pipe | Max. Recom, | Finish*
No. . Rod size load size
Size
3550000EG 7/8 1-5/8 3 3 10 1200 EG
3550000PL 7/8 - 1-5/8 | 3 3 - 10 . 1200 PL

Conforms With: Federal Specification WW-H-171 (Type 19) Manufacturers
Standardization Society ANSI/MSS-SP-58 (Type 18); install in accordance with

ANSI/ MSS-SP-69
- | . Model #355N
\\g? ' Steel Concrete lnsert Nut
_ ' ' _ APPLICATION: Hanger rod attachment to be installed
' : ) inside of the Model #355 Concrete Insert.
RS— L—
NOTE Installation: See Model #355
Catalog Rod Size Max. Pipe Max. Recom. | Finish*
No. - Size load (lbs)
355N0025EG 1/4 N/A 240 EG
355N0025PL i N/A 240 PL
355N0037EG 3/8 4 510 EG
355N0037PL 3/8 4 610 PL
355N0050EG 1/2 8 1130 EG
355N005S0PL 172 8 1130 PL
355N0062EG 5/8 8 1200 EG
355N0062PL 5/8 8 1200 PL
P ' 355N0075EG 3/4 8 1200 EG
¢ . 355N0075PL 3/4 8 1200 PL
B 355N0O0B7EG 7/8 10 ’ 1200 EG
. 355N0087PL 7/8 **10 1200 PL
** Reduced support spacing is required. Conforms With: Federal Spemf’catnon WW-
H-171 (Type 19), Manufacturers Standardization Society ANSI/MSS-SP-58 (Type 1)
install in accordance with ANSI/MSS-SP-69
All dimensions are in inches 49 *See page 3 for finish and material descriptions

unless otherwise noted All material is Carbon Steel unless otherwise noted




