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Revision 5/6/96: Added Independent review questions & answers
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This engineering note documents the design of the heat exchanger
support brackets. The heat exchanger is roughly 40 feet long, 22
inches in diameter and weighs 6750 pounds. It will be mounted on
two identical support brackets that are anchored to a concrete wall.

The design calculations were done for one bracket supporting the full
weight of the heat exchanger, rounded up to 6800 pounds. The
design follows the American Institute of Steel Construction (AISC)
Manual of steel construction, Eighth edition. All calculated stresses
and loads on welds were below allowables. See the Summary table
on the next page.

5/16/96 Revision: .
The hand done analysis was independently reviewed by Bob Wands
of RD/MSD and a memo with his questions and my answers are in
Appendix B. As FEA exercise, I ran a element finite element analysis
using beam elements. The information from this analysis is included
as appendix C. All stresses found in the FEA were below allowables.
Additional hand calculations (See Appendix D) for the top attachment
plate were done after Bob Wands' review. At the time of fabrication
the top plate thickness was increased from 1/4" to 3/8". The

stresses for the 3/8" thick top plate were acceptable.
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Summary of Support bracket design analysis

DESIGN ITEM

MAX. CALCULATED ALLOWABLE COMBINED
STRESS OR LOAD STRESS OR LOAD fa/Fa + fb/Fb < 1.0
Upper horiz. member 1.1 ksi, tensile 27 ksi, tensile 0.357
{4" x 8" x 1/4" wall rect. tubing} 2.2 ksi, shear 18.4 ksi, shear
9.6 ksi, bending 30.4 ksi, bending
Vertical member, CASE I 1.2 ksi, compressive 27 ksi, tensile 0.155

{4" x 8" x 1/4" wall rect. tubing}

2.0 ksi, shear

18.4 ksi, shear

3.4 ksi, bending

30.4 ksi, bending

Vertical member, CASE |

2.0 ksi, shear

18.4 ksi, shear

not applicable

{4" x 8" x 1/4" wall rect. tubing}

8.7 ksi, bending

30.4 ksi, bending

Lower horiz. member

1.1 ksi, compressive

27 ksi, compressive

0.357

{4" x 8" x 1/4" wall rect. tubing}

2.2 ksi, shear

18.4 ksi, shear

9.6 ksi, bending

30.4 ksi, bending

Wedge anchors, 1/2" dia.

1820 Ibs, tensile load

2400 Ibs, tensile load

ft/Ft*2 + fv/lFvi2 < 1.0

{Hilti Kwik bolt i1}

850 |bs, shear load

1960 ibs, shear load

0.763

Fillet weld, top anchor plate

993 Ibs/linear inch

1909 Ibs/linear inch

not applicable

{1/8" intermittent fillet weld}

Weld, upper horiz. to vert.member

4146 ibs/linear inch

3818 Ibs/inch - 2 short sides

not applicable

1/4" fillet, 1/4" groove

5250 Ibs/inch - 2 long sides

Weld, vert. to lower horiz. member

2.4 ksi, compressive

27 ksi, compressive

0.676

{1/8" groove weld}

10.8 ksi, bending

18.4 ksi, shear

Fillet weld, bottom anchor plate

993 Ibs/linear inch

1909 Ibs/linear inch

not applicable

{1/8" intermittent fillet weld}

Russ Rucinski, RD/D0 Mechanical
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Ex cee O 0.40 x Teio svcess oe Base meTac

USE ETOXY GuieetronE ) 70 kSi Tewssit STeGreTH. | ANS "m—w'?)

Fremsice = 216 ¥ese
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oLT  Yg" BT On 2 SIDES , Non- GRIMOED BUTTWELD
T OTHEA SITES. M
| 4
4 » ?b E
wWeLo @ 5' mitee. /s Bx
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5 @ &
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CRosS SEcTionAL AREA of weld sz (.!ZS;.u)Q%o,(oB’nD: 3.8290
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“TH& Tvge 1T Joiws.
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Miu SHALL BE SUBJECT 1c FERHIL»\B GR lE.STlh.. wABORATORY
APPROVAL . WHERE REQUIRED., SHEETING AND SRACING SHALL.BE
UTIL)ZED.

THE SO1L UNDER THE BASE MAT FOUNDATION SLARS SHALL HAYE &
SAFE BEARING VALUE OF 7,500 PSF FOR THE LOMER BASE WAT AND
5,000 pSF FOR THE UPPER BASE RAT.

THE BUILDING FOOTINGS SMALL BE FOUNDED ON GRAMULAR ENBANKMENT
NITH A SAFE BEARING YALUE OF A, 000 psF. SEE SPECIFICATION
Scvion 2A, SITE WORK, Pamracxarx (.13,

DEWATER EXCAVATIONS BY APPROPRIATE NEANS WECESSARY TO PROVIDE
A FIRM, DRY SUBBASE FOR CONSTRUCTION BR BACKFILL.

ALL EXCAVATIONS SHALL BE ImssecTEy 8y Tie FEnmlLAD
ComsTruCTION COORDINATOR BEFORE PLACING FORNS OR REINFOACING.

No FOUMDATION CONCRETE SMALL BE PLACED IN EXCAVATIONS
CONTAINING FREE .l?!l Bk FROZEN SOIL. -

R0 BACKFILL SNALL BE PLACED AGAINST STRUCTURES UNTIL COMCRETE
HAS CURED FOR 7 DAYS AND BEEW APPROVED BY THE FERRILAS
ComsTRUCTION COORDINATOR.

See Serciricavion Secviom 2A, SITE WORK, Pamacmarn (.15, For
TAE PROVISTONS AND SPECIAL SEGUENCING REQUIRED FOR TRE
FILLING AND BACLFILLING FOR STRUCTURES AND BERNS.

Scx SeeciFicaTion SecTiow 2A, SITE MORK, Pamasaarw £.16, For
FILLING AND BACKFILLING FOR SLABS ON GRADE.

REINFORCING STEEL

REINFORCING BARS SNALL CONFORN vo THE REQUIRENENTS OF ASTH
A515, Grape 60.

WELDED WIRE FABRIC SHALL CONFORM To ASTM A18S,

RE1wFORCING DETALLS SWALL cowromw To ACI Stauparo 315-80.
ALL CONTINUOUS BARS SNALL BE LAPPED 36 Diametens ror #5 sams
AND SMALLER, AND AS DIARETERS FOR #7 BARS AND UARGER, MMERE
SPLICES ARE REQUIRED, ULESS OYNERWISE NOTED.

SUPPORT TNE WELDED WIRE FABRIC ON CHAIRS OR CONCRETE BLOCRS.
NELDED SPLICES SHALL BE USED WHERE SMOWN DN THE DRAWINGS.
CONCRETE

PATERIAL AND WORKNANSHIP SNALL BE IN ACCORDANCE WITH THE
REGUIRENENTS OF Bulibiws Cope rom REiwroRCED Comcmeve AC!
Stanpanp 318,

;2-

Hintnus 28 DAY STRENGTN FOR STRUCTURAL COMCRETE INCLUDING
PRECAST SLADS SMALL BE RDDO rs1.

3.

A

sl

-

Miminum 28 DAY STYRENCTN FOR THE FILL OVER YHE STAIR nuns
SHALL BE 3000 Ps1. R

ComcRETE COVER SNALL u ss SHONE Bt TRE BRANINGES MNP AS
seevined oy ACL Stampamp 318-77. -

SUsCONTRACTOR SHALL COORDINATE THE PLACING OF CONCRETE 38 AS
TO PROVIDE PROPER AND ADESUATE CUTOUTS, SLEEVES, INSEATS, AND
STRER SUILT-IN DEVICES FOR ELECTRICAL AND RECNARICAL
ERUIPRENT AND PIPING AND ARCHITECYURAL DEVICES., -
ConsTRUCTION JOINTS SNALL BE LOCATED AS SMOWN OR TNE .
DRANINGS. ANY JOINTS QT SNOWM BUT WECESSARY FOR - .
CONSTRUCTION SHALL BE APPROVED BY THE FemmiLas Ewsimeen, A
PERIOD OF A8 wnours m.u n.mz SETVEEN ADJACENT coucatte .
PLACENENTS, . e e _5‘ '

. ?Eu)s NOT CTHERWISE SHGIh 1C E’AL ..... wIlDl SONTINGLL LS

10, ConMECTIONS FOR DETAILS WOT SHOMN BUT NECESSARY TO DEVELO®
MENBER OR JOINT ARE SUBJECT TO FERNILAR APPROVAL.

11. AFTER ERECTION, TOUCH-UP ALL ABRADED SPOTS AND SPOTS BURNED
BY MELDING WITM SAME PAINT AS PRINE COAT,

12

PROVIDE TEAPORARY BRACING GUYS OR OTMER DEVICES AS REQUIRyoup
TO PROVIDE SAFETY AND STABILITY FOR THE ERECTION OF

' STRUCTURAL STEEL, LEAVE BRACING IN PLACE UNTIL ALL STEEL
WORK 1S 1M FINAL POSITION AND APPROVED,

13. PorTioMs OF STEEL Yo BE ENBEDDED IN CONCRETE SHALL NOT BE

PRINED OR SHOP COATED.

PRECAST CONCRETE
1. Fuamiss THE PRECAST RODF StABS AS SPECIFIED UWDER

. Seecification Secrion %, PRECAST CINCRETE.

. METAL DECKING

1. METAL DECKING SHALL BE IN accouwlcz w1t ASTK AAE wrvw &
nininum Y1ELD OF 33000 »si,

2. ALL DECRING SHALL BE GALVANIZED IN ACCORDANCE witw ASTM AS25
NITH THE COATINGS AS SPECIFIED UNDER SPECIFICATION SECTiON
5C, METAL DECKING.

3. THE DECK SHALL BE THE DEPYM, TYPE AND GAGE SHOWN ON THE
PLANS, ;
A, FASTEM DECK PANELS YO THE STRUCTURAL FRANEWORK AT ENDS AND AT
" INTERMEDIAYE SUPPORTS BY WELDS SPACED WOT NORE THaW 12°
ACROSS THE WIDTH OF THE PANEL. WELDING SHALL BE BY THE
ARC-NELDING PROCESS., USE NELD WASMERS ON THE ROOF DECK.

. FERMILAB FURNISHED MATERIALS

1. THE WATERIALS AND SERVICES FURNISHED BY FERRILAB WILL BE AS
GUTLINED 1N Section A.0 of. Exuimir A, SCHEDULE AND

SUPPLEMEKTARY TERMS AND CONDITIONS. e

nev.]  oare| DESCRIPTIONS

‘ REVBIONS
scwoxen 4. LaFaucs k7
Lanaagind PR WY _ WS &/
[o— 2. Wit/
Areooves W e/
suswrTTe Sl M;& @/7.
FERM! NATIONAL ICCELERRTQR LQBORAT&%

V'!"O SKTAYES DEPANTMENT OF g NERGY >
e, | D-O EXPERIMENTAL ARE/
* ‘GENERAL NOTES AND . .

TYPIQAL WATERPROOFING DET NLS 5




Specification Table APPEND Y PRce A2
Anchor Size
Setting Details HKB HKB HKB HKB HKB HKB
A 1/‘" %" 1/2" %ll 3/4" } 1 "
BD =D drill bit size = anchor diameter Yo" 3" " 56" 3" 1"
E depth of embedment 118"/2" 154"/2%" 2%"/3%" 23,/4" 3%/ 4%" 4%"/6"

(minimum/standard)
" " n 11 "n 1"
HD  holedepth €+ 1°Dyminsstd. | ® [ ol ® ) | P P | s |

DC  wedge clearance hole 5he" The" %" 116" 6" 1%"
" 1 n " " " "
L anchor length min./max. 1% 4%" 2% 7n 2% 7" 3% 10" 4% 19" 6 12"
iR thread length std./ 3" T"/1%" 1%" 11" 1%R" 2%"
extra thread length 3" 4" 4" 3%"/4%" 3%"/4%" 4%"
M Installation Stainless| min. E 4 20 40 85 150 235
torque (ft. Ib.) | Steel | std.E 7 30 75 110 200 450
guide values "carpon | min. E 4 20 40 85 150 250
Steel std. E 7 25 65 110 235 450

BMT Min. Base Material
Thickness (inches)

Listings

Conforms to the description in Federal Specification FF-S-325, Group Il, Type 4, Class 1 for concrete expansion anchors.

UL listed, “Pipe Hangers" (3" - 3" diameters). International Conference of Buildings Officials, ICBO Evaluation Report #4627.

Factory Mutual listed “Pipe Hangers” 3 KB Il w/rod coupler.

Southern Building Code Congress International, SBCCI Report #8913

City of Los Angeles Research Report #24946

Anchor Program
Standard Kwik Bolt Il Sizes

3" or 1.3E whichever number is greater

s
| Hole |Anchor|  Min. Hilti Std. | Allowable Working Loads
Item Dia. [Length| Embed. |Thread Drill Qty. Per |[Emb.| 4000 psi Concrete
Number Description (in.) | {In.) |Depth (In.) | Length Bit Box/Ctn. || (In.) (Tension {lbs.)| Shear (ibs.)
000453597 KB Il 14-134 % 1% 100/900
000453605 KB Il 14-214 % 2% 1% %" | TE-C+ %-6 | 1007900 || 2" 630 530"
000453613 KB Il 14-314 % 3% 100/400
000453621 KB Il 38-214 % | 2% 156 %" | TE-C+ %-6 | 100/500 || 15" 750 1470*
000453639 KB Il 38-3 % 3 : 100/400
000453647 KB Il 38-334 3 3% 15 1%" | TE-C+ %-6 | 100/400 || 2%2" 1370 1470*
000453654 KB Il 38-5 3 5 50/200
000453662 KB Il 12-234 % 2% TE-C+15-6 50/200
000453670 KB Il 12-334 B | 3% |, 1% TR 50/200 3% | 2400 2450° L&
—= 000453688 KB It 12-412 % 4% y TE-C+ 1512 507200
000453696 KB 12-512 % 5% 25/125
000453704 KB 1l 58-334 5 33% TE-C+5-6 25/10(0
000453712 KB Il 58-434 % | 4% 2% 11" — 1 25/75 || 4. 3290 3840
000453720 KB Il 58-6 S 6 TE-C+ %-12| 25/75
000453738 KB Il 58-7 % 7 25/75
000453746 KB Il 34-434 ") 4% TE-C+3.g| 20780
000453753 KB Il 34-512 % 5% 3% 11" 20/80 || 43,0 4800 5120
000453761 KB Il 34-7 % 7 10/40 ‘
TE-C+ %-12
000453779 KB Il 34-8 % 8 10/40
~ (]l e (G5 ] e [ e #Ele ] o | e

*Values shown are for shear plane acting through the anchor bolt shank. When the shear plane is acting through the anchor bolt
threads, reduce shear values by 20%

**Values shown are for a shear plane acting through the anchor bolt shank. When the shear plane is acting through the anchor bolt
threads, reduce the shear value by 12%. '

All other valves shown are for shear plane acting through either body or threads.

100




44/ Design of Welded Connections

APPENDIX

Pauxk AD

-

Flare-bevel-groove weld (10} —
Butt joint (B)
T-joirt (T)
Corner joint (C) }
C
Ty 3 -
Base Metal Groove preparation
Thickness
(U = unlimited) Root Opening Tolerances Permitted Weld
Welding Joint RootFace [ AsDetalled | As Fit Up Welding Size
Process | Designation T T, Ty Bend Radius (see 2.10.2) (see 3.3) Positions (E Notes
R=0Q ) +1/16,-0 +1/8,-1/16 Jz2,
SMAW [ BTCP10  [316min | U |Tymin f=3/16min | +U,-0 +U-116 Al 58T, | Q2
C=3T, min -0,+Not- -0,+Not- z
2 Limited Limited
R=0 +1/16,-0 +1/8,-1/16 A
GMAW ; p f=3/16 min +U,-0 +U,-1/16 J2,
-P10- 3/16 min U | Tymin . ' All 58T
FCAW BTC-P10-GF ! C=3T, min -0,+Not- -0,+Not- ! Qz2,
2 Limited Limited z
R=0 +0 +1/16,-0 Jz
) 172 f21/2 min +J,0 +U,-1/16 y
.P10- . N/A . ' ' 58T Q2,
SAW T-P10-S 1/2 min min C=3T, min -0,+Not- -0,+Not- F ! Z J
2 Limited Limited |

Note A: Not prequalified for gas metal arc welding using short circuiting transfer. Refer to Appendix A.
Note J2: If fillet welds are used in statically loaded structures to reinforce groove welds in corner and T-joints, they shall be equal to

1/4 T4, but need not exceed 3/8 in.

Note Q2. The member orientation may be changed provided that the groove dimensions are maintained as specified.

Note Z: Weid size (E) is based on joints welded flush.

*For cold formed (A500) rectangular tubes, C dimension is not limited {(see commentary).

Figure 2.5 (continued) — Prequalified Partial Joint Penetration Groove Welded Joints (see 2.10.1)
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Pase A4

S~
Design of Welded Connections/ 35
Square-groove weid {1)
Butt joint (B) T, € iR ‘
LS = 5
T— —{- REINFORCEMENT 1/32 TO 1/8,
g NO TOLERANCE
Base Metai Groove preparation
Thickness Tolorances
_ (U = unlimited) _olerances Permitted | Weld
Welding Joint As Detailed As Fit Up Welding Size
Process | Designation T T, | RootOpening | (see2.102) | (see3.3) | Positions (E) | Notes
B-P1a 1/8 max . R=0t0 1/16 +1/16,-0 All T4-1/32 B
SMAW T
B-Pic 1/4 max — | R= _21_ min +1/16,-0 All 2 B
Square-groove weld (1)
Butt joint (B)
3Ty
E1+E2 MUST NOT EXCEED ——
Base Metal Groove preparation
Thickness Tolerances P W
= unfimi ermitted eid
Welding |  Joint (= unfimited) AsDetaied | AsFitUp | Welding | Size
Process | Designation T T5 | RootOpening | {see 2.10,2) (see 3.3) Positions (E) | Notes
Ty 3Ty
SMAW B-P1b 1/4 max - R= _2_ +1/16,-0 +1/16 All —;—

Note B: Joint is welded from one side only.

Figure 2.5 — Prequalified Partial Joint Penetration Groove Welded Joints (see 2.10.1)
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To:
From:
Subject: Review of Heat Exchanger Support Bracket Design Calculations

I have
theory

APPeENDIX B 1

November 7, 1995

FERMILAB

RD/MSD/Engineering Analysis Group

Russ Rucinski
Bob Wands £,

reviewed you design calculations and believe that the basic frame design is sound. In
design safety factors will exceed three on the yield of the frame material, due to the

criteria of a single support carrying the entire heat exchanger weight, and the application of AISC
safety factors.

The following question, however, do arise:

1.

2.

What was the source of information on the heat exchanger weight?

Is there the possibility of a horizontal load parallel to the long axis of the heat exchanger,
and how large can such a load be?

Is there the possibility of incidental vertical loads (personnel or equipment)?

No estimation of the effects of prying action were presented, and given the relatively thin
plate through which the Hiltis anchor the bracket to the wall, this effect could be
significant.

The bracket is of unusual shape; a simple truss would be more efficient. Was this shape
driven by the need to avoid certain volumes due to cable trays, etc?

The calculation of vertical force on the vertical member assumes that force can be a
maximum of the heat exchanger weight. However, one simplified analysis can show that,
if the upper bracket is assumed to be pinned to the wall (simply supported) and the upper
horizontal member is loaded, there is a mechanical advantage that tends to multiply the
vertical load on the vertical member. For consistency this load should be examined as the
highest load the member will see.

No calculation is presented for stability of the vertical member. As this design will
transfer most of its shear to the bottom bracket via this member, (see 6 above) some
check of stability should be made.

Are there any plans to load test the platform to some reasonable margin over it’s true




ArrenDix B2

operational load?

9. No factor was included for dynamic loading during installation. Did you intend the
doubling of design load to accommodate this effect?

Overall the note was very complete, well written, and easy to follow. I doubt that answering any
of the questions above will result in a modification to the design, and as soon as I receive your
reply and we get these issues resolved the note will be approved.
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APPENDIX B3

November 11, 1995

Fermilab

TO: Bob Wands
FROM: Russ Rucinski
SUBJECT:  Reply to comments on review of Heat Exchanger Support Bracket Design Calcs.

Thank you for your review of the calculations. I will address your questions and comments in
this memo. To document the information, a copy of your memo and this memo will be appended
to D-Zero engineering note 3823.115-EN417 as a revision.

ANSWERS:

1. The heat exchanger weight of 6700 lIbs was obtained by weighing the heat exchanger
with a below the hook scale when the heat exchanger was initially moved into the D-Zero
assembly building. The heat exchanger was recently weighed at 7100 1bs. The weight change
was due to piping modification work. The center of gravity of the heat exchanger is
approximately 24" towards the bayonet can end. So in the final installation the support closest to
the bayonet can will see a static load of 3960 1bs. and the other will see 3140 lbs.

2. The possibility of a horizontal load parallel to the axis is only present during installation.
A calculation was done in which I estimated that each support could safely withstand a load of
1835 Ibs in this direction, acting at a point 34" away from the wall mounting connection. Even
though the expected horizontal load is an order of magnitude less than this, a temporary member
is attached to one of the brackets to strengthen it in this direction during installation. Due to the
nature of the installation, the other bracket does not have a possibility of horizontal loading.

3. Some additional vertical loading will be applied to the bracket furthest from the bayonet
can end from piping being supported off of the vertical member. It is estimated that the
additional weight will be less than 500 lbs. There will probably be very little if any piping
supported off of the bracket nearest the bayonet can of the heat exchanger.

4. The plate through which the Hilti anchors act was increased to 3/8" thickness at the time
of fabrication. In addition, the weld attaching this plate to the rectangular tubing was made
continuous rather than intermittent. Since these changes only increased the strength of the
design, I never revised the calculations. In hindsight, I agree that an analysis of the attachment
plate should have been made. The effects of prying are not easily analyzed, and simple
conservative models do indicate that it may have been a concern if the plate thickness was not

increased.

5. The shape of the bracket was chosen by the installation location. The outermost surface
of the vertical member matches the surfaces of concrete support columns in D-Zero.

6. The simplified analysis that you propose models the connection of the vertical member to
the upper horizontal member as pinned. I think that model is interesting and conservative. I
chose to consider that connection to be rather rigid considering the full around welding at the
joint. If I consider the mechanical advantage model, the stresses in the member are still below
allowable. I prefer not to revise the calculations for a pinned model.




fopendin B4

7. The vertical member was not analyzed for buckling because it is a very short, stout
~~  member with relatively low stresses.

8. We have no plan to load test the supports.

9. Yes, doubling of the design load did give me a margin to take care of any dynamic

loading during installation.



STRESS COMPONENT

RESULTS: 6-RESULTS6

MAG MIN:

4.84E-11 MAX:

/dksdd3s?7/ms_rucinski/H

1.16E+04

VALUE OPTION:ACTUAL

1.16E+04
1.04E+04;
9.2GE+03§
8.12E+03§
6.963+0ﬁ
5.80E+03
4.64E+03
3.48E+02
2.32E+03

1.16E+03
Y

4 /84E-11
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I-DEAS Master Series 2.1:

Simulation

/dks4d3s7/ms_rucinski/HXbracket2.mfl

Gr” ™ ID

Re. .t Set

: None
: 7 - RESULTS?

Report Type :

Result Type

Node

W M~OV W N

Stress

4.838E-11
4.645E+03
7.603E-11
1.156E-10
2.019E-10
3.682E-10
3.553E-10
1.767E+03
3.533E+03
3.616E+03
4.314E+03
5.546E+03
6.779E+03
5.786E+03
2.950E+03
2.710E+03
2.471E+03
2.231E+03
1.991E+03
1.752E+03
1.512E+03
1.273E+03
1.033E+03
8.732E+02
4.805E+03
4.327E+03
3.850E+03
3.372E+03
2.895E+03
2.417E+03
2.087E+03
2.079E+03
2.400E+03
2.877E+03
3.355E+03
3.832E+03
4.310E+03
4.787E+03
5.265E+03
5.742E+03
6.220E+03
6.698BE+03
6.915E+03
4,247E+03
4.247E+03
4.247E+03
4.247E+03
4.980E+03

Contour Units

: STRESS COMPONENT

Page 1
02-Jan-96 10:44:39
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Page 2

I-DEAS Master Series 2.1: Simulation 02-Jan-96 10:44:39
/dks4d3s7/ms_rucinski/HXbracket2.mfl APPEND W
~ C3
Node Stress

49 6.450E+03

50 7.922E+03

51 9.395E+03

52 1.087E+04

53 1.160E+04

159 8.332E+02

53

Maximun 1.160E+04

1
Minimum 4.838E-11

Average 3.742E+03




leat Exchanger Bracket Results LIsting

elected 566 entities.
umber of data items :
umber of data items :

Use "Highlight_Selection" to see all

0
0

)ata component: VON MISES STRESS

~ Maximum Von

deam Location Point Loadset

555
17
554
545
16
564
565
27
7
563
553

-

COQMHOR I ORI S O i b b s
OO0 OOOOOOOODOOOOOCS

'hese beams stored in

‘orces on beam 555 at
Axial force
Y shear force
Z shear force
‘que
. »ending moment
Z bending moment =

'orces on beam 566 at
Axial force
Y shear force
Z shear force
Torgue
Y bending moment
Z bending moment

Mises Stress

AR OANANORDO QUL 00~ U ~I~~d
1 B B 2 et b e b e e B et e e ek e e

Stress

11602.9

10130.7
8658.4863
7395,2891
7186.2974
6936.2935
6893.2378
6458.7412
6162.7417
5981.1885
5714.1079
5503,6357
5043.6450
5026.0825
4830.1924
4566.0928
4548.5283
4246.6167
4246.6152
4246.6152

in the processed group

X = 1.999998 for analysis dataset 5

-2634.67
8122.105
0.0002531347
0.007400619

-0.06526328

-122825.2

X = 1.5 for analysis dataset 5

2634.833
-1322.106
-0.0002531347

0.0261942

0.4854327
-246.9303
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FIRST (FAs> LooKS &~bd.

H. B Steer, A3 PLETE€ USED WK M. 1E0 = 36 kel

Fo = 0.66F,= 0.66(36)sD= 23,76 xsi
RE~L LoapirdlG 1S HALF ofF DESIGN

“ O. = .‘z(‘/]-q-é ksl) * /2-3 ksl

Rex

O, V2.3
REon .
- s — = 0.§52
F—.b ~23‘-7Q 5

LooK. AT aACTUAC LoADING: MECI—(AU/gM C\;s.u@ TESIGA LorDd = L8
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