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SECTION 230516 – EXPANSION JOINTS, FLEXIBLE CONNECTORS AND SEIMIC CONNECTORS FOR HVAC PIPING PART 1 GENERAL 

1.1 SECTION INCLUDES

A. Flexible Connectors

B. Expansion Joints and Compensators
C. Seismic Flexible Connectors
1.2 RELATED REQUIREMENTS

A. Section 23 2113 – Hydronic Piping.
1.3 REFERENCE STANDARDS

A. ASTM A 269 Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service: 2007a
B. EJMA (STDS) – EJMA Standards: Expansion Joint Manufacturers Association: 2003.
1.4 SUBMITTALS

A. See Section 01 3000 – Administrative Requirements, for submittal procedures.
B. Product Data:
A. Flexible Connectors: Indicate Overall Length (OAL), Live Length, Corrugation per foot (meter), Lateral Offset (Transverse) force is to be less than equipment or piping  to move a minimum of ¾” (20mm) on each side of Installed Centerline, Indicate Maximum Temperature and Pressure Rating, Minimum Design Requirements 125 psi @ 70( F with a 4 to 1  safety factor.  
B. Expansion Joints: Minimum Axial Extension, Compression, and Minimum Offset. Indicate Maximum Temperature and Pressure Rating. (Submittal must provide thrust loads so anchors and their attachments can be properly sized).  These calculations should be reviewed and stamped by a registered engineer in the employ of the expansion joint supplier with at least 5 years of design experience with similar systems.       

C. Seismic Flexible Connectors: Design Minimum Requirements configuration capable of plus or minus 4” motion in multiple planes and 6” in an axial plane. Expansion and contraction as well as seismic motion shall be absorbed by a 60( Vee flexible hose or loop. Factory supplied temporary installation bars to control installation Face to Face dimension. All flanged connectors shall have free floating flanges at each end to allow rotation into any position. Indicate Maximum Temperature and Pressure Rating, Minimum Design Requirements 125 psi @ 70( F with a 4 to 1 safety factor.  (Submittal must include allowable displacements in all planes). 
PART 2 PRODUCTS

2.1 FLEXIBLE METAL CONNECTORS – STEEL PIPING

Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacturer name, model, live length, corrugation per foot (meter), Lateral Offset (Transverse) force for ¾” (20mm) on each side of Installed Centerline, Pressure safety factor and Maximum Allowable Temperature. 
1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3. Metraflex Company: Model ____________________: www.metraflex.com
4. Substitutions: See Section 01 6000 – Product Requirement.
 B. Inner Convoluted Hose: Type 304 or Higher Grade Stainless Steel.

C. Exterior Sleeve cover: Braided 304 or Higher Grade Stainless Steel.
D. Pressure Rating: Minimum125 psi with a 4 to 1 safety factor.

E.  Temperature rating: 70(F.

F. End Fittings Minimum Requirements: Pipe thread Schedule 40, 150lb Raised Face Plate Flange one end and Raised Face Floating Flange on opposite end.   

 G. Size: Use pipe sized units:
2.2 FLEXIBLE METAL CONNECTORS-COPPER PIPING  
Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacturer name, model, live length, corrugation per foot (meter), Lateral Offset (Transverse) force for ¾” (20mm) on each side of Installed Centerline, Pressure safety factor and Maximum Allowable Temperature.

1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3. Metraflex Company: Model ____________________: www.metraflex.com
4. Substitutions: See Section 01 6000 – Product Requirement.

 B. Inner Convoluted Hose: Bronze (copper).

C. Exterior Sleeve cover: Braided Bronze (copper).

D. Pressure Rating: 125 psi @ 70(F with a 4 to 1 safety factor.

E. End Fittings Minimum requirements: Copper sweat fittings, 150lb Bronze Raised Face Plate Flange one end and a Raised Face Floating Flange the opposite end.   

 F. Size: Use pipe sized units:

Recommend Lengths:
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	[image: image2.jpg]BALDWIN TESTER REPORT ON FORCE REQUIRED TO DISPLACE 1/2” - 4” NIPPLED HOSES 1/8"
Information provided as a general guide to magnitude

THREADED NIPPLE HOSES (British Units) THREADED NIPPLE HOSES (Metric Units)
Force Required for 1/8” displacement (lbs) Force Required for 3mm displacement (kg)
4 Hoses Steel Pipe o Hoses Steel Pipe
H’\g’;‘e LeEr:%h Live ;ﬁiggs Water Pressure Schedule 40 H’\g’;‘e LeEr;%]jth Live gC;ct)igﬁs Water Pressure Schedule 40
Dia. toEnd Length per (psi) Riser Length (feet) Dia. toEnd Length per (kgrem?) Riser Length (m)
(n) (n) (n) foot [ 50 150 250 | 6 8 10 (mm) (mm) (mm) meter| 34 108 17.2] 18 24 3
12 612 234 92 |60 140 200 15 165 70 302 | 27 64 91
12 12 gl/4 92 [08 08 10|05 02 0 15 @05 210 302 | 04 04 05 23 .09 .05
1 18 1414 92 [10 10 10 |lbs Ibs Ibs 15 457 362 302 | 05 05 05| kg kg kg
12 24 2014 92 |03 04 05 15 610 514 302 |*01 02 02
84 7 31/4 80 [10.0 180 25.0 20 178 83 262 |45 82 113
34 12 814 80 |15 25 38|11 05 02 20 305 210 262 |07 11 17|05 02 041
34 18 1414 80 | 04 20 40 |Ibs Ibs Ibs 20 457 362 262 |02 09 18| ky kg kg
34 24 2014 80 |* — 10 15 20 610 514 262 |* - 05 07
1 8 334 72 [130 300 50.0 25 203 95 236 |59 136 227
1 12 734 72 |20 40 120 |25 11 06 25 305 197 236 |09 18 54| 11 05 03
1 18 13% 72 |05 15 25 |1Ibs Ibs Ibs 25 457 349 236 |02 07 11| ky kg kg
1 24 1934 72 [*05 10 15 25 610 502 236 |02 05 07
114 82 314 67 | 50 110 180 32 216 83 220 | 23 50 82
114 12 634 67 |35 15 20| 6 24 12 32 305 171 220 | 2 7 9|27 10 05
114 18 1234 67 |15 4 65| Ibs Ibs Ibs 32 457 234 220 1 2 3| kg kg kg
114 24  18%4 67 | - 25 35§ 32 610 476 220 | - 1 2
112 9 334 63 [120 250 &10 40 229 95 207 | 54 113 141
112 12 63/4 63 |20 60 105| 9 4 2 40 305 171 207 | 9 27 48| 4 2 09
112 18 1234 63 | 5 15 23| Ibs Ibs Ibs 40 457 234 207 | 2 7 10| kg kg kg
112 24 18%4 63| 3 6 8 40 610 476 207 13 4
2 1012 412 58 [180 @60 460 50 267 114 190 | 82 163 209
2 12 6 58 (120 265 400 | 20 8 4 50 305 152 190 | 54 120 181| 9 4 2
2 18 12 58 | 20 60 90 | Ibs Ibs Ibs 50 457 305 190 | 9 27 41| ky kg kg
2 24 18 58 | 6 15 23 50 610 457 190 | 3 7 10
212 12 5 48 |220 360 475 65 305 127 157 100 163 216
212 18 11 48 |"a0 8o 120 | 45 20 10 65 457 279 157 | 14 a6 54| 20 O 4
212 24 17 48 | 10 25 40 65 610 432 157 5 11 18| 9 9
3 12 5 46 |350 600 750 75 305 127 151 |159 272 340
3 18 1 46 (100 1g0 250 | 20 38 20 75 457 279 151 | 45 ‘85 13| 40 [T 9
3 24 17 46 | @85 70 110 75 610 432 151 | 16 32 50| 9 X9 9
4 12 5 32 [500 825 900 100 305 127 105 |227 374 408
4 18 1 32 150 305 400 |10 O 45 100 457 279 105 | 68 fag 181 | 2o 40 2
4 24 A7 32 [110 175 260 100 610 432 105 | 50 79 18| 9 K9 9

*Adjusted for testing sensitivity.




	[image: image3.jpg]BALDWIN TESTER REPORT ON FORCE REQUIRED TO DISPLACE 11/2" - 16" FLANGED HOSES 1/8"
Information provided as a general guide to magnitude

FLANGED END HOSES (British Units) FLANGED END HOSES (Metric Units)
Force Required for 1/8” displacement (Ibs) Force Required for 3mm displacement (kg)
Hoses Steel Pipe Hoses Steel Pipe
I-Il::slé nggéh Live g%ct’iggs Water Pressure ~ Schedule 40 ;;5'; nggéh Live Q%ct)iror}:l]s Water Pressure ‘Schedule 40
Dia. to Face Length per (psi) Riser Length (feet) Dia. to Face Length ~ per (kg/em?) Riser Length (m)
(in) () (n) foot | 50 150 250 | 6 8 10 (mm) (mm) (mm) meter| 34 10.3 17218 24 3
112 9 678 63 | 20 55 85 40 229 175 207 9 25 ag
112 12 97/8 63 8 27 42| 9 4 2 40 305 251 207 4 12 19| 4 2 1
112 18 157/8 63 3 10 16| Ibs lbs Ibs 40 457 403 207 1 5 7| kg kg kg
i1/2 24  217/8 63 2 6 6 40 607 556 207 1 2 2
2 9 618 58 | 60 125 185 50 229 156 190 | 27 57 84
2 12 o8 58 | 22 57 95| 20 8 4 50 305 232 190 | 10 26 43| 9 4 2
2 18 151/8 58 6 18 29| Ibs Ibs Ibs 50 457 384 190 3 8 13| kg kg kg
2 24 2118 58 3 10 15 50 610 537 190 1 5 7
212 9 618 48 | 145 275 380 65 229 156 157 | 66 125 173
212 12 91/a 48 | 45 100 140 45 20 10 65 305 232 157 | 20 45 64| 21 9 5
21/ 18 1518 48 | 15 45 75| Ibs lbs Ibs 65 457 384 157 7 20 34| kg kg kg
212 24 2118 48 7 25 35 65 610 537 157 3 11 16
3 9 61/8 46 | 225 475 575 75 229 156 151 | 102 215 261
3 12 ol/s 46 | 105 245 B20| oo a5 o 75 305 232 151 | 48 11 145 0 o o
3 18 1s1s 46 | 30 105 130 | Zl 75 457 384 151 14 48 59| [ " K
3 24 2118 46 15 55 ‘8o = S 75 610 537 151 7 25 36| 9 9 9
3 *36  331/8 46 | 10 35 50 75 *914 841 151 5 16 23
50 100 200 34 69 138
4 9 6i/a 32 | 490 620 700 100 229 156 105 | 222 281 318
4 12 ol/s 32 | 220 385 805 | .0 o0 4s 100 305 232 105 [ 100 175 229 g5 41 o9
4 18 15ys 32 | &5 155 210|410 P2V F 100 457 384 105 | 30 70 96| . i
4 24 2118 32 | 40 105 155 'S s s 100 610 537 105 | 18 48 70| "9 9 9
4 36 3318 32 | 20 50 80 100 914 841 105 9 23 36
5 12 87/8 29 | 440 650 750 125 305 225 95 [ 200 295 340
5 18 147/8 29 | 190 355 420| 440 190 95 125 457 378 95 | 86 161 191|201 85 44
5 24 2078 29 | 85 195 225 Ibs |bs Ibs 125 610 530 95 | 39 89 102| kg kg kg
5 3 327/8 29 | 65 135 150 125 914 835 95 | 30 61 68
6 12 87/8 25 | 675 950 1050 150 305 225 82 | 306 431 476
6 18 147/8 25 | 445 670 750|820 350 180 150 457 378 82 | 202 304 340|371 157 81
6 24 207/8 25 | 170 450 505 lbs |bs Ibs 150 610 530 82 | 76 204 229| kg kg kg
6 36 3278 25 | 70 155 180 150 914 835 82 | 32 70 82
50 150 180 34 103 124
8 12 858 23 (1200 1450 1680 200 305 219 75 | 544 658 760
8 18 1458 23 | 710 1250 1290 | 2110 890 455 200 457 371 75 | 322 567 585|958 405 207
8 24 2058 23 | 325 750 850 lbs Ibs Ibs 200 610 524 75 | 147 340 386| kg kg kg
8 36 3258 23 | 155 400 425 200 914 829 75 | 70 181 193
50 150 170 34 103 117
10 13 958 21 [1870 2200 2590 250 330 244 69 | 848 998 1175
10 18 1458 21 1345 1580 1860 | 4690 1980 1010 250 457 371 69 | 610 717 844 (2128 898 460
10 24 209 21 | 900 1060 1250 | lbs |bs Ibs 250 610 524 69 | 408 481 567 | kg kg kg
10 36 3258 21 | 570 680 800 250 914 829 69 | 259 308 363
12 *14 10568 20 [2670 3140 3690 300 256 270 66 1211 1424 1674
12 24 2058 20 (1920 2250 2650 B30 &80 178|300 610 524 66 | 871 1021 1202|3388 1356 797
12 *36  325/8 20 | 830 980 1150 | '°S i S 300 *914 820 66 | 376 445 522| 9 9 9
14 *14 1058 18 [3970 4675 5500 [10900 4600 2300 350 256 270 59 (1801 2121 2495 4930 2080 1065
14 *36 3258 18 [2370 2780 3270 | Ibs lbs Ibs 350  *914 829 59 |1075 1261 1483 | kg kg kg
16 *16  125/8 16 [5200 6120 7200 [16400 6900 3500 400  *406 321 52 (2359 2776 3266 | 7430 3134 1605
16 *36 3258 16 [2860 3370 3960 | Ibs Ibs__lbs 400 914 829 52 1297 1529 1796| kg kg kg

*Not tested. Best estimates.
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2.3 EXPANSION JOINTS – STAINLESS STEEL BELLOWS TYPE, EXTERNALLY PRESSURIZED
Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacturer name, model, Maximum Compression movements, Maximum Extension movements, Pressure safety factor and Maximum Allowable Temperature. These calculations should be reviewed and stamped by a registered engineer in the employ of the expansion joint supplier with at least 5 years of design experience with similar systems.  
1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3. Metraflex Company: Model ____________________: www.metraflex.com
4. Substitutions: See Section 01 6000 – Product Requirement.

 B. Inner Convoluted Bellows: Type 304 or Higher Grade Stainless Steel.
 C. Pressure Rating: 125 psi with a 4 to 1 safety factor. 

D.  Maximum temp rating 850 ( F.

 E. Minimum Compression Movements: 1-3/4” (45mm) for Sizes, ½” (13mm) - 2” (50mm)
 F. Minimum Compression Movements: 4” (100mm) for Sizes, 2 ½” (65mm) – 16” (400mm)
G. Maximum Extension at neutral lengths: ½” (13mm) (Connector can be pre compressed to allow for greater extensions)
 H. Expansion Joint End Fittings Requirements: Pipe thread, Grooved, or Weld end shall be Schedule 40, 150 lbs Flanged ends will have a Raised Face Plate Flange one end and Raised Face Floating Flange the opposite end, and Copper Sweat Fittings.   

 I. Size: Use pipe sized units:

ADD Table

2.4 EXPANSION JOINTS – EXTERNAL RING CONTROLLED STAINLESS STEEL BELLOW TYPE, INTERNALL PRESSURIZED
 Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacture name, model, Maximum Compression movements, Maximum Extension movements, Pressure Safety Factor and Maximum Allowable Temperature. These calculations should be reviewed and stamped by a registered engineer in the employ of the expansion joint supplier with at least 5 years of design experience with similar systems.  
1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3. Metraflex Company: Model ____________________: www.metraflex.com
4. Substitutions: See Section 01 6000 – Product Requirement.

 B. Inner Convoluted Bellows: Type 304 or Higher Grade Stainless Steel.

 C. Pressure Rating: 125 psi with a 4 to 1 safety burst factor and 450 degree F (862 kPa and 232 degrees C).

 D. Minimum Compression Movements: 15/16 inches (24mm)

 E. Minimum Extension Movements: 5/16 inch (8mm)

 F. Minimum Offset Movements: 1/8 inch (3mm) (I don’t believe 
 G. Applications: Steel piping sizes over 2 inch (50mm)

H. Expansion Joint End Fittings Minimum Requirements: Pipe thread, Grooved, or Weld end shall be Schedule 40, 150lbs Flanged ends will have a Raised Face Plate Flange one end and Raised Face Floating Flange the opposite end.   
 I. Accessories: Internal Flow Liners, External Shroud Covers
 J. Size: Use pipe sized units:

2.5 Seismic (Stainless) Flexible Connectors Vee or Loops: Design Minimum Requirements configuration capable of plus or minus 4” motion in multiple planes and 6” in an axial plane. Expansion and contraction as well as seismic motion shall be absorbed by a 60( Vee flexible hose or loop. Factory supplied temporary installation bars to control installation Face to Face dimension. Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacturer name, model, live length, and corrugation per foot (meter), Displacement force for movements required. (Transverse) Pressure, safety factor and Maximum Allowable Temperature. 

1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3. Metraflex Company: Model ____________________: www.metraflex.com
4. Substitutions: See Section 01 6000 – Product Requirement.

 B. Inner Convoluted Hose: Type 304 or Higher Grade Stainless Steel.

C. Exterior Sleeve cover: Braided 304 or Higher Grade Stainless Steel.

D. Pressure Rating: Minimum125 psi with a 4 to 1 safety factor.

E.  Temperature rating: 70(F.

F. End Fittings Minimum Requirements: Grooved, Weld or Pipe thread Schedule 40, Flanged 150lb Raised Face Floating Flanges each end.   
 G. Size: Use pipe sized units: (Submittal must include allowable displacements in all planes). 
2.6 Seismic (Copper) Flexible Connectors Vee or Loops: Design Minimum Requirements configuration capable of plus or minus 4” motion in multiple planes and 6” in an axial plane. Expansion and contraction as well as seismic motion shall be absorbed by a 60( Vee flexible hose or loop. Factory supplied temporary installation bars to control installation Face to Face dimension. Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacturer name, model, live length, corrugation per foot (meter), Displacement force (Transverse)for the movements required.  Pressure, safety factor and Maximum Allowable Temperature. (Submittal must include allowable displacements in all planes).
1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3. Metraflex Company: Model ____________________: www.metraflex.com
4. Substitutions: See Section 01 6000 – Product Requirement.

 B. Inner Convoluted Hose: Bronze (copper).

C. Exterior Sleeve cover: Braided Bronze (copper).

D. Pressure Rating: 125 psi @ 70(F with a 4 to 1 safety factor.

E. End Fittings Minimum requirements: Copper sweat fittings, Flanged 150lb Bronze Raised Face Floating Flange each end.
 2.7 ACCESSORIES
 A. Stainless Steel Pipe: ASTM A 269
 B. Pipe Alignment Guides:

 Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacturer name, model, insulation thickness, maximum travel.

1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3. Metraflex Company: Model ____________________: www.metraflex.com
4. Substitutions: See Section 01 6000 – Product Requirement.

Two piece welded steel with enamel paint, bolted, spider to fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch (25mm) thick insulation, minimum 3 inches (75mm) travel.  Slide guides are acceptable substitution to meet or exceed the standard spider pipe guide.  
C. Swivel Joint Manufacturers:  Manufacturers will provide a permanently fixed non corrosive metal tag containing manufacturer name, model, Maximum Compression movements, Maximum Extension movements, Burst Pressure and maximum allowable temperature.

 1. Mason Industries: Model ______________________: www.mason-ind.com
2. Mercer Rubber Company: Model ________________: www.mercer-rubber.com
3.  _________________________ __________________ ________________________
4. Substitutions: See Section 01 6000 – Product Requirements.
5. Fabricated steel body, double ball bearing race, field lubricated, with rubber (Buna-N) o-ring seals.
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3.1 INSTALLATION

A. Install in accordance with manufacturer’s instructions

B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.

C. Install flexible pipe connectors on pipes connected to vibration isolated equipment. Provide line size flexible connectors. Note: (Flexible connectors Displacement (Transverse) Force must be less than the equipment or pipe it is connected to isolate for vibration). 
D. Install flexible connectors in parallel pump equipment shafts.  Install one end immediately adjacent to isolated equipment and anchor other end. Install in horizontal plane unless indicated otherwise.
E. Anchor pipe to building structure where indicated. Provide pipe guides so movement is directed along axis of pipe only. Erect piping such that strain and weight is not on cast connections or apparatus.

F. Provide support and equipment required to control expansion and contraction of piping.  Provide loops, pipe offsets, and swing joints, or expansion joints where required.

G.  Groove piping still requires flexible connectors to isolate equipment for vibration.   

