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Pipe Support Design Process
Taking Advantage of Technology

LISEGA General Information
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v Founded in 1964 by Gerhard Liesegang

v Largest Pipe Hanger Company Worldwide

¥ Numerous International Fabrication locations

V¥ Predominant Supplier in the Power Market — Fossil & Nuclear

v Distribution began in 1987 from Laconia, New Hampshire

v Manufacturing began in Newport, Tennessee in late 1993

¥ Moved to new facility in Kodak, Tennessee in March 2011
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Locations

Output in
Tons. D

Employees 2
* Total
» Shop

Areas

* Total

» Shop
 Office

» Qutside

LISEGA LISEGA AG LISEGA Inc. LISEGA Ltd. LISEGA PST LISEGA SAS
Group Germany USA UK China France
LS o : ‘

WL(RSEGH ,

26,400

961
588

1,686,092 ft2
419,640 ft?
66,712 ft?

1,199,740 ft2
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LISEGA General Information

466
281

645,600 ft2
215,200 ft2

32,280 ft?
398,120 ft?

155
85

622,000 ft2
100,000 ft2

22,000 ft?
500,000 ft?

34,432 ft?
10,760 ft?

2,152 ft2
21,520 ft?

5,940

216
166

398,120 ft2
75,320 ft?
10,760 ft?

312,040 ft?

880

48
30

32,280 ft?
21,520 ft?
5,380 ft2
5,380 ft2

MlUrmann
GmbH

Germany

1,650

29
19

112,980 ft2
21,520 ft?
5,380 ft2
86,080 ft?
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LISEGA Facility in Kodak, TN
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LISEGA Facility in Kodak, TN

100,000 ft2 Manufacturing Space
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LISEGA Facility in Kodak, TN
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LISEGA Facility in Kodak, TN

CNC Plasma Torch. (Note that steel plates load directly onto table by forklift
from outside)
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LISEGA Facility in Kodak, TN

4-head oxy-acetylene Torch. (Both CNC & Oxy torches are controlled by a single
operator)
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LISEGA Facility in Kodak, TN
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Pipe Support Design Process
In

Petro-Chemical Industry
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Support desig
information is
passed on to the
designer for
designing/selectio
of supports

upport location
types are identified
wrt to space and
structural
ttachment point

Pipe gets stress

Pine vets ted
ipe gets route analyzed

Engrd Supts
Designer creates
hanger data sheets
for spring hangers,
snubbers, struts

Stress Analyzed Systems

STD Supts
Designer selects
standard supports
from tvpical

anger Data Sheet
issued to support
vendor

Hanger drawings nterference check Based on support

created by vendor performed selected, designer
and supports Isometric dwgs are locks space in 3D
fabricated issued maodel

Hanger list along
with typical details
issues to support
vendor
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Sample of Typical Support Drawing

[l HlHY

NOTES

1. ALL DIMENSICNS IN INCHES.

2, EXISTING STEEL MAY BE ROTATED 90° FROM VIEW SHOWN.
3. SUPPORT MAY BE USED TO SUPPORT MULTIPLE PIPES.

4. ITEM 2 DETAILS A& B SHALL LISE PIN AND COTTER PINS.

5. HANGER PART! FIG. NO. SHOWN REFER ANVIL CATALOG.
6. DIMENSION 'H' WAY BE CUT TO SUIT AT INSTALLATION.

7. WHERE APPLICABLE, "H" DIMENSION WILL INCLUDE

PIPE SHOE HEIGHT,
TYPICAL PIPE SLIPFORT MARK KO,
R TR - A - 3% - % .05
FRALY SR DETAL L H 11]
DL
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Sample Typical Bill of Quantity

@ =M HiHY :
DETALA DETALC
MEMNO1 | TENNO2 MEMNO4 |MEMNOS | K@ MEMNOT | ITEM NO2 MEMNOS |TEMNOS | W@
T | 30 |'meno | Feno |TEMMAS | Ao No | BEAM | oL WE | B0 |'Fono | Feno |TEMMOI |'RGNO | BEMM | HOLE
o | Sy | R | 2R 2REQD | 1REQD | ) w |y | 2% | 2R 2RECD | 1REQD | )
7| 12 | AGS | FGZW | HEXNST | FG M6 | Lwan | 58 2| 2 | AGG | AGZ | HEXNOT | A6 | Lkdab | &8
W | M2 | A6 | FG29 | HEXNUT | FIG 1% | Lawaw | 58 W | 10 | AGE | AGO | HEXNUT | FG.1% | Ltdan |
1| 1 | FGS | FGH® | HEXNUT | FIGWE | Ltdal | 56 1| 2 | AGG | FG20 | HEXNUT | FIGMG | LeddB | &8
12 | 12 | PGS | FG28 | HEXNUT | FG 146 | Ledos | 5 12| 12 | FGe | FG20 | AEXNUT | FG16 | Leaas | 8
2 | 1@ | FGS | A2 | HEXNUT | FlG 16 | Ledds | 5 2 | ™ | FGe | FG 2 |HEXNUT | FIGi% | LakdB | &8
22| 10| FGS | FIG2O | HEXNUT | FIG W6 | LibaB | 5B 212 | W | AGG | FG20 | HEXMT | FIGME | LoddB | 5B
3| W | AG® | FGX | HEXNDT | GG | LbwdB | 5B 3 12| G | FIG20 | HEXNUT | FIG 16 | Lol | 5B
4 | S8 | PGS | FG2W | HEXNUT | FIG.1S | LbkadB | 3 4| S8 | FGe | FIGZ0 | HXNUT | PGt | Leddb | 3
6| W | FG® | G2 | HEXNT | AGi% | leeas | 78 6 | % | AGe | FGX0 | HEXNUT | FG16 | Lemas | 8
B | 3 | Pes | Feaw | HEXNUT | AG W | Leeab | 1B 8 | a | AGes | FIGow | HEXNUT | G 16 | leman | 7w
TYPICAL PIPE SUPPORT MARK NO.
RH T -A - % - % - 05
FARLY GROF  DETAL L H L]
DETALB DETALD e
MEMKOA | ITEMNO2 TEMNO4 | ITEM MEMNOA | MEMNOZ MEMNO4 | ITEM
RPE | B0 |'momo | Feno |TEMNOS [TRe o | NOs e | B |'mewo. | Fono |TEMMOS TR NO. | wos
| S| ARED | 4RED IREQD | 1REGD |y | AREaD | 4ReaD DREQD | 1REGD
2| 7 | Fa® | PGZ® | HExwi | FG.i6 | W1 2| 1R | FG.6 | FIGAN | HEXNUT | FG.16 | WAX13
¥ | | FGEH | FGA8 | HEXNUT | PG | WAX13 W | 2 | AGG | FG2N | HEXMUT | FG.W6 | WX
1 | % | Fa® | AGX8 | HEXNT | FG 146 | WAX13 1 | 12 | FGe | FGN | HOXNOT | FG.16 | WAX13
112 | 7 | FGS | FG28 | HEXNUT | FG.16 | WaX13 {12 | % | FGe | FG20 | HEXNJT | PG 146 | WX
2 | " | FGS | AG29 | HEXWUT | P i# | Waxi3 2 | | FGe | FGA1 | HEXNOT | P | WAXT
22| % | FG® | AG | HEXWT | AG16 | WeX1 22 | 12 | AGe6 | FGA | HEXNUT | RG.i6 | Wax®3
3 | 1% | FG% | FGX9 | HEXMUT | FIG.146 | WeX13 3 | 2 | FGe | FGAN | HEXWUT | FG.M6 | WAX®S
4| S8 | PGS | FIG2W | HEXwUT | PG4 | WAX13 4 | S8 | Fee | Fe s | HeXWT | AG.M6 | WAX®
§ | M | PGS | FIGH® | hexnur | FIG.1 | WeX1s § | W | FGe | FIGA | HExwuT | PG | WeXis
8 | W | PGS | FIGo® | HEXNUT | FIG.16 | WeX15 8 | % | FGe | FIG.20 | HEXNUT | FG.146 | WeXis
W | 1 | Fes | FIG2e | HEXNUT | FIG1 | WeXis 0 | 1 | FiGes | FIG2N | HEXWUT | FiG.146 | WeXis
@ | 1 | Fas | FiG# | HEXNUT | FIG.16 | WeXis % | 1 | FiGe | FG2 | Hexwur | FG.H6 | WeX®
6 LISEGARA Slide g4
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Sample Support Data Sheets
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z DRAWING MO, W WITACHUENT - WOLOLESS EYE MUT & g
] E TYPE 21
3 - . iy SPRING FANGER
1 5 i 8 (500 SPRMEG DATA}
§ 2 g FIPING [ OA0ING * z
3 g o _ ; ([ CUT- R - I Z
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Sample Support Data Sheets

1 L9 . .
REFERENCE
H REFERENCE
kS CALCLLATION WO =11 ) .
:_ CALEILATIDN KO -1 . N mee wg me u
g MODE MO S | Bl cregss Bo M, _o=== —
FIRESS 1500 ML: e STR—MXKK J— il e ma , _CoO3A-585-1CIRG
LINE WO, o C-Bg 1A 5 1 1R ; DRumKz WD, PR __ —— -
DRAMNMG M . e N E*1 : : A
— i . |_ 1] j
= ; = :r'|'
-~ L
I ™
. % FIPNG L OADING l :J “T— GidEn
- FIEING LOADING W B LoAD
T —— b | bR ol E ::m.uzu -%... - ik Loan
. 3 [FRATING ks
CPERATIMNG : ] ltx ;.' P -
whD 2:500 e | INSTALLED FOSITION F] e e
wowargsT; 0 s
SPRING id SPRING DATA t
14 SPRING ThG KDL SPoond
SMUBEER TAL MO, @ o SF-005 e BoHT
CUANTITY EGHT THERMAL CH5PL. CRLARd L
- —t - " WAMUFALTURER LISEGH
WHLFACTURER - WSO d_"l..f"'- A e WOCEL ;. 287118
T'FE 30 SHOCH AEGOREER: 50 52 16 d e .
TWFE 33 EMTRGOM wopeL: 22 sz tn || :
EMD COMMECTIONS: TYFE 35 48 13 (i I-_7 SERIHG RATE ; L e fin. i
TENG RATE N by e, TRAMEL doam) : S dn
TOTAL STRTHE . __S.AT n an IHSTL HEG! i 1% 2? in.
s MIH. LEMGTH Jgcey o - an FLANGE SITE B : l".E In,
v MY LERGTH . 34538 n || | ae BOLT LOCATION © -35_ I
| FIFE [m4METER . B4 o | OPERATING POSITION as BOLT SQE p o In.
IHSULATION THE . HBHE an.
| | | PIFE MATERWL 1 [ | | |
COMMENTS
Lo e ired, L te_dxra it iidedt Lnod Column
| | | | 2 Fer se8 Specticaton rm-seze I | | — i ond Lood Flamge.
£ lngtod wih gesfos af midepont of rovel 2 Par S48 Wcalion £5=5450
| | | MNOTES A Mo theomgl mowemenf @ 10 of selensian, i | | NOTES A Parmanan} Haf d Soid Posibion Merkings(Buvefad))
. | L T SIE :m; atlached fo Cor e
| | vecior meents i 3ok o mmipey 2F ot pvwal I | ] [ Yo sendr fa wald M ey of sope] companm |
- o, o, sl | faroos: kued ooge, o, o) ___ Gpvaned Chan, o o -
nii =efagnces = O gpacily 7 s b despn. . _ii sl = doky mpecily f el e dei 5 PETALLATANY WOTE. Aftar selling spemg cas in
- - ) — - . ploce, awsl spring baight by colobing lood cofume
"zw Iﬁm el masg e ool i qmﬁd - e fo bafiom of obaie befoee remoning beoed stops.
g H -
¥ H
§
e o =
i TPE 20 dyoaer DATA SR B 4807 i SPRING HANGER ASSEMELY DWTA SHEET D a7
k = i !
Bl Two TYPE 35 BRACKETS AND TYPE 33 EXTEMSION |2  E-B80Z i TYPE 29 - —
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ased on standar
span lengths

Pipe gets routed

Based on project

support types

Non-Stress Analyzed
Systems

Hanger drawings
created by vendor

Hanger list along
with typical details

nterference check

Based on support

performed selected, designer

and supports issues to support Isometric dwgs are locks space in 3D
fabricated vendor issued

maodel

g I.CIDSEGH

Support types are
esign requirements selected from a
upport location are support types are catalog of standard
identified identified
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Solution for the Design of a Support Hanger Assembly

@  Need a software that would perform the following functions:

¥ Design of support assemblies in terms of load capacities,
compatibility of components and space restrictions

@

Drafting of support assemblies with complete BOM,
detailed data for setting springs in the shop, installation
details in terms of field welds, offsets, location of supports
etc.

¥ Populating of support assembly in 3D environment with
exact dimensions and not blocking of arbitrary spaces

g I.CIDSEGH
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Savings can be Realized by Utilizing Hanger Design Tool

LICAD

@ Total design hours in designing individual supports for the project

¥ Total drafting hours for individual support assemblies

% Total modeling hours for locating supports in 3D model and
performing interference checks

¥ Simple and consistent designs save hours in designing, fabrication
and installation of supports

@ Overall total man hours (schedule) are reduced thereby assuring

minimal cost over runs and assured Pipe Support deliveries to site

WI.CIDSEGH Slide L3
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Savings can be Realized by Utilizing Hanger Design Tool

pupport location
tvpes are identified
wrt to space and
structural
ttachment point

Pipe gets stress
analyzed

Pipe gets routed

Hanger List

Stress Analyzed Systems Supports can be
or designed/slected by

High Energy Systems stress engineer

Use of hanger
design tool that will
streamline the
design of supports

Designed supports
' are able to be ' are automatically
exported into 3D produced by the use

model

Hanger drawings

Interference check
performed by
designers

Hanger Drawings
sent to Vendor for
fabrication

of this tool
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Savings can be Realized by Utilizing Hanger Design Tool

Based on project
esign regquirements
support types are
identified

ased on standar
span lengths

support location are

identified

Pipe gets Routed

/

Hanger List

‘ < A el Qe _ Use of hanger
Non -Stress Analyzed Systems design tool that will

or streamline the
design of supports

Cold systems

Jesigned supports langer drawings
Interference check are able to be are automatically
performed by exported into 3D _ produced by the use
designers model of this tool

Hanger Drawings
sent to Vendor for
immediate
fabrication
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Example of Pipe Support Design Process

Pipe has been routed

1<

Piping layout handed over to Piping Engineer for qualifying the
piping system to meet B31.3 or B31.1 code requirements and to
come up with supporting scheme that meets these requirements

1<

Caesar Il program is utilized to (stress) analyze the piping system

1<

Support types and locations are part of geometry input into Caesar
and supports get selected in Caesar model to qualify the system

WI.CIDSEGH Slide g2



Support at node 3485
IS a spring hanger and
can be modeled as

Top supported close to
the beam

Top Supported with
spring can in the
middle to avoid
interference

Top supported Trapeze
due to limited head
room

Bottom supported
spring can

g I.CIDSEGH

Pipe Support Design Process

Taking Advantage of Technology
Example of Caesar Model and Supports Selected

a1 o [-] E] [E]

o0&

GSY\RAMIS-ENG\DESKTOPAFIELD SERVICE\PRESENTATION\LICAD PRESENTATION]

= mlad i s &&oqc SIE

hIEE a@l@lﬂ Iﬂ% ||  dzpaadd 06

Destillation Tower

Support at node 3485 '
I 4029
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Example of Caesar Model and Supports Selected

Selection of Spring Hangers within Caesar

Caesar has a built-in Lisega
variable and constant hanger
library (as well as other vendors
suppliers)

Hanger Design Control Data form
Is utilized for selection of springs
within Caesar to apply to the entire
system. Some parameters used for
this are:

Allowable Load Variation

Hanger Table : 5 — Lisega

Multiple Load case Design Options
Etc.

Q
LISEGAR

' Hanger Design Control Data

Mao. of Hanger Design Operating Load Cases: %
Calculate Actual Cold Loads: [
Allows Short Range Springs:

Alloveable Load W ariation|%): |25-|:||:||:|

Rigid Support Dizplacement Criteria: |

Hanger Table: |5' Lizega

|
|
M axirmurm Allowed Trawvel Limit: | |
|
|

kultiple Load Caze Design Options: |13 -Max Load & Travel

[k ] [ Cancel

Slide - 24
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Example of Caesar Input Spring Hanger Selection

Selection of Spring Hangers within Caesar 11

Mode: Crhode: I:I

Selection of springs within Caesar on an
individual basis is carried out by
selecting the following:

Hanger Table : 5 — Lisega
Available Space
Allowable Load Variation
No. Hangers at Location

Hanger hardware weight (tare weight)
input field to correctly pick the right
size of spring

g I.CIDSEGH

spUag =

s)uawase|dEg

m
o
]
o
o
3
=
[m]
]
=
(]

Eafie| 4

S L0 A E2240

L N sabuey

Deszign Data

Hanger T able:l

8- Lizega

|v|

[T Extended Fange [ | Cold Load [] Hot Load Centerec

Avallable Space [neg. for canl:

)

iqid Suppart Dizplacement Criteria;

Allowable Load Variation (5] 25.000

bl aw. Allowed Travel Limit;

Mo, Hangers at Location:

Allow shart Hange - prings

o

Operating Load [Tatal at Loc. )

[ Hanger Hardware Weight:

kultiple Load Case Design Optior;

Free Restraint at Hode:

Free Restraint at Mode:

Free I:n:nde:l

Predefined Hanger Data

Spring Hate:|

Theoretical Cold [Installation] Lu:uau:l:||

or

Conzstant Effort Support Ll:nal:l:|
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Example of Caesar Output Hanger Load Summary

) OF o
& e x
i [ AP

=|
A

\SPED):

]!

LOAD CASE DEFINITION KEY

CASE 4 (OPE) W+T1+P1+H
CASE 5 (SUS) W+P1+H
CASE 6 (EXP) L6=L4-L5

NODE LoadCase FXlIb. FY Ib. FZIb. MX ft.lb. MY ft.lb. MZ ft.lb. DXin. DY in. DZin.
3485 Prog Design VSH
4(OPE) 0 -5383 0 0 0 0 -2.7455 -0.4422 0.4595
5(SUS) 0 -5266 0 0 0 0 -0.0533 -0.0450 -0.0184
6(EXP) 0 -117 0 0 0 0 -2.6922 -0.3972 0.4779
MAX -5383/L4 2.7455/14 -0.4422/L4 0.4779/L6
z Axial
X Lateral
Y Vertical
O :
LISEGRA Slide - 26
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Example of Caesar Output Spring Hanger Selection

CAESAR II Ver.5.20.1, (Build 050904) Date: FEB 7, 2011 Time: 13:37
Job: C:\DOCUMENTS AND SETTINGS\RAMIS-ENG\DE...\LICAD PRESENTATION
Licensed To: LISEGA, INC. -- ID #28215

CAESAR ITI HANGER REPORT (TABLE DATA FROM DESIGN RUNS)

THEORETICAL ACTUAL

NO. FIG. VERTICAL HOT INSTALLED INSTALLED SPRING HORIZONTAL
NODE REQD NO. SIZE MOVEMENT LoAaD LOoAD LOoAD RATE MOVEMENT
------- 4---d-----4----4---(in.) --+--(1b.) -+--(1b.) ---4--(1b.) -- (1b./in.) -- (in.) -
3400 1 2161 -0.222 5420. 4743, 0. 3045. 2.037

LISEGA LOAD VARTATION = 12%
** YARTABLE SUPPORT SPRING DESIGNED ... ... uuiuannennns SHORT RANGE
MAXIMUM TABLE DISPLACEMENT RANGE ............. (in.) 7.800
MINIMUM ALLOWED SINGLE SPRING LOAD ........... (1b.) 3000.000
MAXTMUM ALLOWED SINGLE SPRING LOAD . .....c...- (1b.) 9000.000
RECOMMENDED INSTALLATION CLEARANCE . .......... (;n.) 9.560
——————— R s s e et D e il \
3485 1 2162 -0.442 5383. 4710. 0. 1522. 2.784
LISEGA LOAD VARTATION = 13%
** VARIABLE SUPPORT SPRING DESIGNED ....vevvvevnnnnnnn. MID RANGE
MAXIMUM TABLE DISPLACEMENT RANGE ............. (in.) 7.800
MINIMUM ALLOWED SINGLE SPRING LOAD ........... (1b.) 3000.000
MAXTMUM ALLOWED SINGLE SPRING LOAD . .....c...- (1b.) 9000.000
\_ RECOMMENDED INSTALLATION CLEARANCE ........... (in.) 14.040 5,
4029 1 2161 -0.260 6516. 5725. 0. 3045. 2.616
LISEGA LOAD VARTATION = 12%
** VARIABLE SUPPORT SPRING DESIGNED ....vevvvnevnnnnnnn. SHORT RANGE
MAXIMUM TABLE DISPLACEMENT RANGE ............. (in.) 7.800
MINIMUM ALLOWED SINGLE SPRING LOAD ........... (1b.) 3000.000
MAXTMUM ALLOWED SINGLE SPRING LOAD . .....c...- (1b.) 9000.000
RECOMMENDED INSTALLATION CLEARANCE ........... (in.) 9.560

WI.CIDSEGH Slide g#7
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LISEGA Catalog Selection of Spring Hanger

Spring hangers type 21, Spring hangers type 25, Spring supports type 29, Angulating spring supports type 20

A A0.1% MNi@M N1E HLIME M4 ML\ MM |XNIIE NERE HILM

%019 25118 25218 25118 25418 25518] 15618 | B7.1E 25EI1E 15918

919 29019 29L18 X218 193118 941 29518| 19618 |7 1E MEIE W9L1E
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Vel Yol ¥ %) 1 e 1 106 am 411 B4G 14588 Exhr 5068 &7 b B4Lh
Ll 1|1 1] 2 150 39 1z 235 470 544 1879 3758 5639 TSIE 93
Yl » 1y |20 3 180 45 129 250 518 1036 069 4138 6210 E27D 10348
Lh |2 |3 & me 51 141 282 565 131 2259 4519 &781 WD 11299
W fav 2% | 3% s e 57 153 306 613 1226 2450 5899 7352 o801 12251
W1y |3 2G| & %y 6l 165 330 661 131 FLLH 5280 o FE 10563 13203
T (1% |33 | 5% 7 P RO 177 354 o8 1417 18I0 260 RS T 11324 14154
1 |2 |# L3 B g 74 188 e T5h 1512 iR G041 GG 1h085 15906
1y 2y, 4% | 6% | @ %9 80 )| £01 By 1607 im 6421 G636 11846 16057
RTH FITAN LN TN T BB 86 13 425 BS1 1702 34 6802 | 10207 13s0E 17000
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L8 |3, |68 | 9% ] 13 48 104 208 L L] 16 i Faaa | 1R 15867 19843
1y, |3y, |7 0| 14 208 fD 260 530 1043 2083 4162 B324 | 12481 16453 20615
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Pipe Support Design Process
Taking Advantage of Technology

Example of Caesar Output Spring Hanger Selection

Computation of Angularity and Tri-Travel

3485 Prog Design VSH )
4(OPE) 0  -5383 0 0 0 0 -2.7455  -0.4422 0.4595
J
——————— e i et T St S e S \
3485 1 2162 -0.442 5383. 4710. 0. 1522. 2.784
LISEGA LOAD VARIATION = 13%
** VARIABLE SUPPORT SPRING DESIGNED . ... i v v ueueennaean MID RANGE
MAXIMUM TAEBLE DISPLACEMENT RANGE ............. (in.) 7.800
MINIMUM ALLOWED SINGLE SPRING LOAD ........... (1b.) 3000.000
MAXTIMUM ALLOWED SINGLE SPRING LOAD ........... (1b.) 9000.000
RECOMMENDED INSTALLATION CLEARANCE ........... (in.) 14.040 )
DISPLACEMENTS
X = -2.7455 in ?
Z= 0.4595 in I Y
. I
R = Caesar 2.7837 In '
Y = Caesar -0.4422 in J ,
j* Cold Vert.
- i Pivot Dist
CVPD = 80.5000 in Hot Reslt ! Hot Vert.
Angularity 1.9805 deg Pivot Dist | Pivot Dist
HVPD = 80.9422 in ;: Z
HRPD = 80.9901 in '
Tri Travel -0.4901 in é’._%
(HRPD-CVPD) = .

g I.CIDSEGH
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Pipe Support Design Process
Taking Advantage of Technology

Utilizing Caesar Output to Design a Spring Hanger Assembly

Data Required to Complete the Support Design

7 Load (Hot Load) Caesar
7 Travel (Hot Displacements) Caesar
¥ Pipe Diameter/Insulation Caesar
¥ Design Temperature Caesar
7 Support Configuration Typical
7 Installation height Model

WI.CIDSEGH Slide 420



Pipe Support Design Process
Taking Advantage of Technology

Spring Hanger Assembly Configuration Options

¥ F § 4

I |

OPTION 01 OPTION 02 OPTION 03
g I.CIDSEGH Slide g8
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Pipe Support Design Process
Taking Advantage of Technology

Manual Selection of Spring Hanger Assembly

Top Attachment
o Selection based upon load, spring size and/or rod size

Spring
o Select spring based upon Hot Load and Movement from Stress
Analysis + computation of tare weight

o Calculate Cold load, Variability and Take-out Dimension

Threaded Rod
o Selection based upon load, spring size and/or rod size and HL

Clamp Attachment
o Selection based upon load, clamp size and/or rod size

Clamp

o Select type of clamp based upon load, temperature and pipe
diameter
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Pipe Support Design Process

Taking Advantage of Technology

Role of Tare Weight in the Selection of Springs
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-
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=
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& w
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A
3\

& \Documenk s

LICAD

Vers. 5.1.0.0
Price List 01/08

[\

\& %/OPTION 01

vl

~

O

O

)
N,

o
-
=]

PR
Q. oo
-7 ll:".-'-i
= N ek
-2.75 y O.46 iy U
I |Thrsades rod E76323 34.3) i 30.3¢ 320
_nmt Sy T I7% r T L 1)
! Fipa clamp EEETSk Diz. 4 1 .18 [ T ] l
L l1clgwip with pig £1£922 1 L oc L1.20
4 |var. opring hanger 215228 1 Bg.18 462.00
3 |Threaded stud £76123 1.5 1 0.93 2.70
2 |Bya out £06922 1 2.65 4c.40
1 |Wald-om clevis w.b. 736912 1 B.38 £5.50
194.58 1337.10
Fos. Description Type [inch) gty. [lbsa] [1

Hode 348E

FiH} = 5383
FiC} = 487Te
FiP) = 487Te
F(Hy) = o
late. = -2.75
horz. = 0.45
vert . = -0.44
2 0D = 1a.00
Insul= 3.50
Temp . = B43
G F = 11
Rate = 1522.2
Tot Twl 3.94
Freast 1.22
Tri Twl -0.40
Tvl res dnfup 2.32f1.22

lbs
lbs

YLisEGR

lbs
lbs
inch
inch
inch
inch
inch
"F

#/in
inch
inch
inch
inch

Customer :

Plant / Eystem -

F.Oo. H® :

Addenda H® -

LIEECA Offer N° -

o-g-0 0

LICAD Dwg.- H® Rewv
13 -3-41153 a
Lisega, Inc.

Lisega

Drawing N®

zf14/2011

checked -




Pipe Support Design Process
Taking Advantage of Technology

Role of Tare Weight in the Selection of Springs

NO. FIG

THEORETICAL ACTUAL
INSTALLED INSTALLEI

SPRING| HORIZONTAL

NODE REQD NO. LOAD LOAD MOVEMENT
——————— +--—-t+--—-—--F----+-fF------"-"-%4--"-"-"-"-""p--"-"-"-"-"--—-—tF - ——F = - == ==
3485 1 4710. 0. 2.784
LISEGL LOAD VARIATION = 13%
*% VARIABLE SUPPORT SPRING DESIGNED ... . v v vt v v neeeeeas MID RANGE
MAXTIMUM TABLE DISPLACEMENT RANGE .. .. ... ...u.. (in.) 7.800
MINIMUM ALLOWED SINGLE SPRING LOAD . .......... (1b.) 3000.000
Caesar OUtpUt MAXIMUM ALLOWED SINGLE SPRING LOAD . .......... (1b.) 9000.000
RECOMMENDED INSTALLATION CLEARANCE ........... (in.) 14.040
——————— i i g
& |Pipe clamp 444523 D1g.0 1 T7.16 [16Mo3
1 5.95 |[carbon St
4 |var. spring hanger 216238 1 gg.18
FiH} = 5383 lbs
FiCh = 487 1bsg
FiP) = 487E 1b=
Fi{Hy)= 8] 1bs
LICAD Output late = -2.75 imch
horz.= 0.45 imch
veart ., = -0.44 inmch
800 = 183.00 inch
Insul= 3.50 imich
Temp . = 43 °F
OPTION 01 87 - 11 &
(1zat= - 15222 #/in ||
Tok Twl 3.94 imch
@) Preg=k 1.232 inch [
WI_ISEGH Tri Twl -0.40 inch
Tvl res dofup Z2_32/1._232 inch
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Pipe Support Design Process
Taking Advantage of Technology

Role of Tare Weight in the Selection of Springs

g
/1
—0

v |
\__/ \
Ji o —
; i ah
5 - N o
= PR
o o.
] .7 lo.;
i . 1
- —
e i $ == N o
! —7) S - \ '
) -3.75 0.%6 A
o
3 4 |Clamp basa 494528 D18.0 1 112.43 732.00
:E 3 |vH-Trapeze 75231 15.6 1 184 .88 1307.00
& )
B [ —_—
7 , @ Total Tare weight =297.31 Lbs
oA )
’_5 Frices shown are HET-basapricen, excl. fraight and packing.
E‘- 7 |Throaded rod 575523 {93.9) 1 12.74 34.20
B § |Throaded rod £75533 (83.49; 1 12.74 34.20
H L [Hexagormal nut c3colg 1 4 0.37 4.40
R 4 [Clamp base 404£3C Dig.0 1 113.43 731.00
a o 10T 3 [vE-Trapezs 795331 5.6 1| _184.88] 1307.00
m [ - 2 [Bve out 505933 F] 3.53 40.60
= - - 1 |Wald-on clevis w.b. 735013 2 9.26 T0.00
= ) 336.54 2233.40
- Pos. Description Type [inch] gty. [lba] [1
o 4.0¢&
AL
- - Hoda 3485 0
r F{H} = S53E 1bs ..lSEEH
L F{C) = SOEB4 1bs
o F{D} = 2543 lbs |Customer : LIEEGR Offer N° :
g F{Hy) - o 1lbs o-B-00
- late. -2.75  inch |Plaat / Eystem : LICAD Dwg.- H® R
o OLZ .= 0.48 inch 13 .:_-;-_15: a
E Hﬂdn ]ﬂEE vart . = -0.44 inch
= i @ oD - 18.00 dinch |P.0. BT -
H P - b Incul=- 3.50 inch
g F _H_ - 5383 1:‘5 Tenp. = Ba3 g hddenda H® - Lisega, Inc.
- f— 7 aF - 1 & Lipega
e F TR = SaB4 ].D_- Bate = 1522 _32 #/in Drawing H® :
§ o - 1 Tot Twl 3.9 inch
!—ICAD F o - :='I': ]'D—' Fresst 1 inch - — —— 35
\-:;r:. s 100 Tri Tvl o.a0 inch | Pri- Mgz.: z/14/2011 |chacksd -
Price Limt 01/08 Tvl rea dnjup 20/1.34 inch




Pipe Support Design Process
Taking Advantage of Technology

Solution for the Design of a Support Hanger Assembly

Manual Selection of proper hanger components and arranging
them together to meet the design and dimensional requirements
of space available

Time consuming task which can eat up mega project budget
hours

@

Lisega software LICAD allows the designer to utilize design
data from Caesar and typical support configuration details to
generate pipe support drawings within a few minutes

Huge savings in costs and project budget hours
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - A State of Art Pipe Support Design Tool

¥ Licad2010 - F:150200-BRIAN MATHISY

File Edit Language Help

i

&

o mr

b I L
13 mr
1 Dvnamics : Z Catalogue
Statics ¥ Bearings & Modify
Saddles
215118|Federh 2170
433235|Rohrsc k- U-Pos N° Fh) s
£35828)Sechs 51.80 aong2et 159 +25
755112 &nsch 452.20 b 278 -35
T RST1200Wy S0
Print .
Parts list Summary Hanger mark Hanger data

Specs

—DXF
—STL
ST

TEC

DXF

Project

Review

g I.CIDSEGH
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - A State of Art Pipe Support Design Tool

%  LICAD has been a design tool since 1989 and has achieved industry
recognition for its robust design and interface capabilities

o  Material selections based upon load and temperature

o  Over Sixty Support Assembly Configurations can be designed
and drawings produced

o  Able to export support information into 3" party 2D & 3D
programs including placing the hanger in the proper location in
the 3D model

o  Allows any combination of metric and UNC inputs as well as
outputs

o  Print option allows multiple (output) languages
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - Built-in Standard Support Configurations

7.2 The supports configurations (symbols)

7.21 CGonfigurations in the static field

&

T
e |
B B EE B

1ol B
17

=My
& L/
N,
AN e

T
£
¥

Mr. O7F Pr. 08 Mr. 09
s
- L] = =
- =t = =
ks
= -
Mr. 1 Mr. 11 Mr. 12
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - Built-in Standard Support Configurations

7 Apgendi
Mr. 13 Mr. 14 Wr. 15
Mr. 18 Nrr‘l? h.lrr1E|
B N R

5
]
o

Nr.*1‘9 Mr, 2 Nr‘i“1
F - ¥ Fa
I - - rl L [ L
-4 A A
WL w1/ w1
Mr. 22 Mr. 23 hr. 24

WI.CIDSEGH Slide - 40



Pipe Support Design Process
Taking Advantage of Technology

LICAD - Built-in Standard Support Configurations

T Appandiy

F ] F T . E_L .
v ==
2 S B . 4

Ny , r,

Mr. 25 Mr. 25 Nr. 27

N =
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Mr. 28
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - Built-in Standard Support Configurations

.
e
Zf
ot
13

I —— '-h_.T_.--'
]
| T |
Ty a1
NP, N
M. 40 M. 41 Mr. 42
Mr, 43 Mr. 44 Mr. 45
P D =
; A
x L
M, 45 Mr. AT Mr. 48
™ Wiraal LICAD

WI.CIDSEGH Slide g2



Pipe Support Design Process
Taking Advantage of Technology

LICAD - Built-in Standard Support Configurations

7 Apzomds

7.2 The supports configurations (symbols)

7.21 CGonfigurations in the static field

-

7T Fanyl I TN
R B L
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - Built-in Standard Support Configurations

7 ipgendis
L L
: |
i fan —
WS L '
M. 49 HP. Mr. 51
|7 I
Mr. 52 Mr. 53 Mr. 54
Mr. 552 Pr. 58 Mr. 57
Mr, 58 Mr, 557 Mr, & 7
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - Built-in Standard Support Configurations

" 2-way [right angle)
" 2-way (parallel)

" Triple-way

" Quadruple-way
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - A State of the Art Pipe Support Design Tool

¥ LICAD program has the ability to build a project specific
support design/drafting specification

@  Dual capability of designing supports on an individual
basis or through import of Excel data sheet(s) containing
support design data

¥ Can compile a summary of all the parts and quantities
including total weight for all the support drawings residing
In a project system folder (HRH, CRH etc)

¥  Can compile a summary of total price for all the supports
drawings residing in a project system folder based on
Lisega unit price list

WI.CIDSEGH Slide gR6



Pipe Support Design Process
Taking Advantage of Technology

ILICAD — Demonstration

Spring Hanger Design
¥  Support Data

o Load (Hot Load) 5383 Ibs
% o Travel (Hot Displ.) Lat.-2.75”, Axial 0.46, Ver. -0.44”
(=] o Pipe Diameter/Insulation 187/3.5”

o Design Temperature 849 deg F

o Support Configuration Option 3

o Installation height 7ft

o Distance between Cans 39.61”

Y icsecmo CanPre-welded to beam Sl B



Pipe Support Design Process
Taking Advantage of Technology

ILICAD — Demonstration

LICAD Excel Interface

¥  Saves time from manual inputting of hanger design information
@  Creates hangers from import of hanger data from Excel sheet
¢  Eliminates manual (design) entry errors

¥  Unlimited quantity of hangers (1 to .....)

WI.CIDSEGH Slide g8
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Pipe Support Design Process
Taking Advantage of Technology

ILICAD — Demonstration

LICAD Excel Interface

Hanger . Hydro Move | Move | Move | _. Top [X_Coo|Y_Coo|Z_Coo
mark Config. No |DIM 1 Load Insul | Load 7 X y Pipe | Temp Con ) ) )
B1V 13 7'-0" 0 3.5 | 5383 |-0.44 | 0.46 |-2.75| 18 | 849 73 0 0 0
B1V2 13 4'-0" 0 2 2525 | -0.5 | 0.33 | -1 14 650 73 0 0 0
B1V3 13 3'-0" 0 1 1300 | -0.75| 0.25 | 0.38 | 4.5 | 500 73 0 0 0
B1v4 13 4'-6" | 100 | 1.5 | 1600 |-0.56| 0.25 | 0.5 |6.625| 450 75 0 0 0
B1V5 13 5'-0" | 300 2 1900 | -0.75| 0.5 1 |8.625| 950 73 0 0 0
@) :
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Creating Project Specific Specification

PID\ECq Spacificat\nns] Semngs] Configurations | Auiliary Servicesw Print 1 System setup | Hot-dip galvanised

Field information

Pipe Support Design Process
Taking Advantage of Technology

LICAD - Demonstration

Customer [wha has ordered) Project manager
SHC Lavalin TDM
Flant number LISEGA Offer number
0 -8 0 0
Name of system Additional field in title black:
’7 Field description
Custamer cammission num ber
Further information fields
Cirder number

Specs

E% = x [~ Passwor d protection

g I.CIDSEGH
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v Licad2010 - Summary parts list - C:ADOCUMENTS AND SETTINGS\ALL USERS\DOCUMENTS\LISEGA\LICAD 9.... |- [@[X]

& @ ﬂ ﬂ Preview [ Index of dwgs
=

Pipe Support Design Process
Taking Advantage of Technology

LICAD - Demonstration

Summary of All Parts and Quantities

\Qly

[weight

M PrgM* |Pos Mo

| v

N® PigM®  |Pos Mo,
> |[120 4119 B1Y
121 41191 | BIv2
122 EARE: B1va
¥y 123 4119 B1va
<<
<
@ >

Type

214228 2 BE4d
215228 1 4519
216228 1 8918
431119 1 573
431713 1 7006
43313 1 4184
44733 0802
444573 776
FD4922 266
05922 353
0922 2170 265
614322 180 22
616922 23580 17.86
£26922 421233 397
34913 : 053
35313 76310 043
36313 243
B56123 353
B74123 Summary 053
674223 441
675123 043
F75223 1 azn
B76123 1 043
R7R323 1 1036
B7E523 1 072
734913 1 243
735913 1 463
736312 1 8.3
7E4112 1 0.99
TEE112 1 278

v

“Weight total [Ibs]

523.30

g I.CIDSEGH
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Pipe Support Design Process
Taking Advantage of Technology

LICAD - Demonstration

Summary of Pricing per List Price -- Creating Project Budgets

v Licad2010 - C:\DOCUMENTS AND SETTINGS\ALL USERS\DOCUMENTS\LISEGA\LICAD 9.0 - PROJECTS\PDS\ | [E]X]

F‘ro\ectl Specificatmns] Settmgs] Configuiations  Ausiiary Services IPlint } System setupl Hat-dip galvanisedl

|v Charge for preassembly of hanger supports

¥ Charge for presetting spring hangers

I Additional surface preperation for pipe clamps

[~ Hat-dip galvanised

™ Muclear engineering design

. hawn are NET-baseprices,
¥ Pricing Tices 3| PICES,
|, freight and pack
excl. freight and packing, 21 gg
UsD - ¥ print nte 23560
51.80
45220
763.10
Recalculate current project according to price list 01/08
Summary

B% = x [~ Passwor d protection
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Pipe Support Design Process
Taking Advantage of Technology

Export LICAD information to 3" Party 2D & 3D Programs

WI.CIDSEGH Slide #53



Pipe Support Design Process
Taking Advantage of Technology

Export LICAD information to 3" Party 2D & 3D Programs

MicroStation

INTERGRAPH

SmartPlant® Enterprise

3 Bentley Bentley PlantSpace Piping

AVEVA PDMS 12.0

uuuuuuuuuuuuuuuuuuuu

CADCENTRE

g I.CIDSEGH

LICAD Interfaces

2D application

Via a DXF export file, the design gets transferred
with bills of material, location plans and letter
heads as an option, to various CAD programs, e.g.
AutoCAD or MicroStation.

3D application

LICAD using defined interfaces

LICAD generated designs are transferred to 3D
applications which are true to scale

s INTERGRAPH — SmartPlant and PDS

% AVEVA -- PDMS, CADCENTRE

% BENTLEY -- PlantSpace Support Modeler

% NAVISWORKS, LightWork Design
Slide - 54



(a1 Pipe Support Design Process
> Taking Advantage of Technology
Demonstration - Exporting LICAD in 3D Models

& LISEGA supports

ViisEGRH

IL3 - Modul ¥ 2010 (for MS V8] - Yersion 09.00.00

Settings:

Place support on level: |1
Color for the support: |1 !l
Dutput Hanger-Mark no.: ¥
Place description on level: |1
Color for the description: |1 !
Character Height [mm]: | 100
Display start point: [V
Start point on Level: |1
Color of start point: |1 !I

Import LICAD supports

Create DRY file for DR / SPY

Place single part

Done

Ad=DddoogBxd
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Pipe Support Design Process
Taking Advantage of Technology

Demonstration - Exporting LICAD in 3D Models
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Pipe Support Design Process
Taking Advantage of Technology

Demonstration - Exporting LICAD in 3D Models

L_\_,;.k,ua:;‘-" \

T« _‘
ﬂ\ 8 y ‘_.__/\\J

WI.CIDSEGH Slide g58



Pipe Support Design Process
Taking Advantage of Technology

LICAD Information

The LICAD program, along with any interfaces, can be
downloaded from the LISEGA website

Free of Charge

at www.lisega.com download section

Technical assistance: James Hill (865) 940-5200 ext. 325
e-mail: james.hill@us.lisega.com

Reference Information: The LICAD Quick set-up guide
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Pipe Support Design Process
Taking Advantage of Technology

LICAD Houston Office / Warehouse

Perwez D. Shaikh, P. E.
Director, Engineering and Technical Support

Robert John
Regional Account Manager

Town Center
2245 Texas Drive Suite 300
Sugar Land, Texas 77479
Tel: 281-566-2543~2544
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Pipe Support Design Process
Taking Advantage of Technology

Question & Answer Session

WI.CIDSEGH Slide g81
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performance with system
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