- .
“ Fermilab

Particle Physics Division
Mechanical Department Engineering Note

Number: MD-ENG-0%-04/ Date: 4/ 7/ o

Project Internal Reference: W8S //4

Project: NMore

Title: GANTRY HeroER Btst

Author(s): @ OPr7 ASSo cares /NC.

Reviewer(s): g W . df/df/.

Key Words:

Abstract Summary: JFR/DGE DEwrt LES/SIED £ Povrer— sy

TAET QonTAncr/dg Co. 75 L& s & BY 7pErr

Applicable Codes: /W THE COOSTRVSTZOL 0 F° rafe /7 ’wwrésotﬂﬂ.

Nore
Lowno TEs7=p B5/32/02
Tar‘ ‘yﬂ = 2co Diﬁ

Mewso op e eervou (@ éﬂ = [/ ,}é

FES7T T W irrwess EY . _DHoE SRS Sor)
o770 Al vt =
AORE phts conE
[t O¢ s & guomwSry
ERArrE 1//cc6¢e£€



20-11-21 Q3aNSS! - 0 "A3H| L02-SSEZ "'OMQA

"ON| ‘S3LVIONSSY naes

INV3E H3AV3IH AHLINVYD ,9-.52

"ONI ‘ANYdINOD DNILOVHINOD 14VL

(DX 050'1) SONNOJ 0462 = Y39 YIAV3H 40 IHDIEM avaa *L

‘SWILSAS
ONDIOY OIINYHAAH HO S30110VHd G3ON3NWWOO3YH
YH20S 3HL 40 SINIWIHINO3Y 3HL NO 3Sve SINDIS3A 9

HASN IHL AG GIMO3HO I8 LSO S
NVJS ONY QVOTHIHLO {(SHALIN 61°LL-E2 B0 NYdS V 40
100N 3HL NI GIrddY (D) 520'6) SANNGA 000'02 40 AV
V 14OddNS O Q3INOIS3A N334 SYH Wv3d H3AV3H SIHL 'S

*$30IMdS IONVH 3HL WOYH &1 LSY3T 1V 38 TIVHS S301dS

\_\( V-V NOILO3S
g2

Y HYI0 WL L

%,, AN $700 54 3M 34 'G3HINDIY 34V S30I1dS ALY 1d §3M ONY IONV
mu* + yamoNa N» HL08 4t "SGTEM JAOOHD NOILYHIINGd TiNd 38 TIVHS _ )
£ i Toissaioud’ T 2 S30MdS 3H1 'G30NdS 38 LSNN S31VTd 83M HO FONVH LI ¥
1L e i § 'SI0aIE ANV
3 s F SONIGING 133.LS HOH 3D1LOVHd GHVANVY.LS 40 3000 OSIY
w«\s ouy o B.wao .v% IHL ANV SONITTING T3FLS TVHNLONHLS HOJ NOLLYOIHIOIS -
oG R OSIV IHL HLM IONVAHOOOV NI 38 TIVHS NOLLYOIEYS '€ AL oL/s FE 5
"S3AOH103 A XX023 ONISN
2002-1°10 SMV HLIM JONVGHOOOY NI 38 TIVHS DNICTEM 2 +— SEM L XuHE T
‘05 QYYD 225V WISV 38 TIVHS TF3LS TV 't
'SILON STONVI 8%k Td ———»] |
@TvOS OL LON)
- 952 >
A -2/ 2/ —=
W v u ) o L
_ SLHOSSI S PRI IaJrllm_u
ou/s ‘ *
"dAL I

N3 HOVA 'dAL
- NOVUHAVIQNL ¥ w2/t £ X W86 Td ——r7

4

Do Rl IS
v

727 wnu\.v‘




-
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)
Loads and Dimensions. .. /0707. . .

L2 x20x/0 »25'}(
Weight of Load ( —I 20,000 pounds -—»AADI&‘S?&IF "
Vertical Impact Factor N~~~ 5.90% -——=/25B

Lateral Load Factor ~V10.09% —* zaoo
Left Support to Left Lift Link 11.79 feet —s (1. 78 787 Dovr.,
Lift Link Spacing (= @ for one load) 0.00 feet .
Lift Link Thickness v 1 090 inch —
Beam Span ¥ 23.58 feet —. .23, S'b 7Ez7 S pas
Overall Beam Length v 25.50 feet —
oy =k
Weight 90.59 plf ~—— 3D Mosee Yommw 50.3 D = 2302
Depth 9.000 inches —
Web Thickness 0.750 inch —
Web Spacing, center-to-center 4.250 inches —
Flange Width 8.000 inches —
Flange Thickness 1.000 inch —
Flange Hole Width 9.000 inch — -
Fy 50 ksi (ASTM AS72 Grade 50) —
E 29,000 ksi —
Weld Size 5/16 inCh— JAcar o rivvcawemss
Length of Weld per Foot 12.000 inches — Gou r7weces
Filler Metal Strength 79 ksi ~—— & 7oxx
Analysis Results...
Ix 300.21 in.A4 “  Sx ~  66.71 in.A3 ;;;/;//:;&
Iy 133.24 in.A4 ¥~ Sy «  33.31 in.A3
A 2¢ .5 /9
Check element slenderness ratios:
Ratio Limit
Flange Stiffened b/t 27, = 5.00 ¢ 26.87 0.k, = /90 +1/30°
Flange Unstiffened b/t +£/ = 1.50 9.190.K. = 6 5= /s’
Web d/t £.75,—=12.00 90.51 0.K. = é%0 + Vo7
Web h/t 7 /774 9.33  138.76 0.K. = pzo+/a 7
Web b/t 9.33 26.87 0.K. = /Po+)5o?

= 0.2/
I, =

EJJD Seac o)
. = /33.2¢%
3




2DM ASSOCIATES, INC.

Analysis Results (con't.)...

Vertical Load
Lateral Load

Shear at Left Support
Shear at Right Support
fv

Fv

Shear S.R.

Maximum Mx
fbx

Fbx

Maximum My
fby

Fby

Bending S.R.

Mid-Span Deflection

Weld v
Weld V
Weld S.R.
Lift Link Load
Local Web Bearing Stress fp
Fp
Section K1.3 S.R.
Web Crippling Strength
Section Ki.4 S.R.
Reactions to Jacks...

Total Weight of Header Beam

Left Gantry Reaction
Right Gantry Reaction

GANTRY HEADER BEAM ANALYSIS
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21.00 kips per lift link < 20 x/eOS
2.00 kips per lift link = Z2& 20

2/(+2-3_
11.57 kips —— —=3 ~ /. eS

11.57 kips —— (/.6 &
0.86 ksi — B8 K 5/

20.00 ksi «~ _

0.04 < 1.00——7ag¢-5 loo ©F

o 2Ixi3 S xre ZM”‘
=

1,561.32 kip-inches — JSB/L?=

23.40 ksi Zz3.9/

30.00 ksi _ 2. x27.5x (%

141.50 kip-inches — /4/ .00 = — g
4.25 ksi %23

30.00 ksi 23-F(r#23

0.92 < 1.00‘(.——:?2 = T Fo 7
a 3 J-’ 5-,2}01.(23.4‘;‘_/2

Z/x0 ZJ’-S'KIZ
1.085 inches — /. 2O =g 29 Frioot | TBEAZIpi0 x oo Y
L / 261 -

JESx& x3.52
7.40 kips per foot per weld — ¢ 52 = o027 » 2
55.68 kips per foot per weld—S7-28-2l gt x2ll
0.13<1.00 0K.—. ,// L /oo oKk~

a—

21.00 kips < _
¢/ [ Ssvsmtes OV

33.00 ksi*~ |

0.11< 1.00 A0.K/* . e l/,,-___.,
LN/ 7Y [ so K (2

év. r::.;r@*?( 7)(7*'9] *

ssoncs OveY

ONE WEB

377.13 kips —
.06 < 1.00 @

2,310 pounds — 230 1 C;ﬂ ﬂwc’i;

11,155 pounds —— } ¢+ 607@” axﬂmw

11,155 pounds — L/ - ¢ oktB ¢ £u@ an

éf;r4ttwny/mnad — ] 2.F7K(1S ?M‘" Fcrcor NewtesT
3. .83 Cips LEFT Sofi”

K16 HT GAomy e o —

, 2302 KifS

—z’ }——8:7!‘; (Pt wT)

—2c* 7
2 1.0 pS {
7
~ 53¢ (brvetoso)
4 T

— 25

< <



2DM ASSOCIATES, INC.

Weight Take-Off
Ttem
Flange Plates

Web Plates
End Diaphragms

GANTRY HEADER BEAM ANALYSISb

Quantity Wt. each
2 694
2 456
2 3

Computed Weight

Design Weight to be Used
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Weight, 1bs.
1,388

911

2,305

2,310
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I-DEAS 9 m3: Simulation 09-Apr—-04 16:22:30
. A———————————
/cadwhs/server04/ms_villegas/TAFT.mf1l
TAFT
Group ID : None
Result Set : 2 - B.C. 1,STRESS_2,LOAD SET 1
Report Type : Contour Units : IN
Result Type : STRESS
Frame of Reference: Part Data Component: Von Mises
4&40«009 ) ﬁcwm
o RSl Jo &Sy
Max Prin Mid Prin Min Prin Max Shear Von Mises
Actual 9 586 510 27 9
Maximum 2.764E+04 1.148E+03 3.236E+02 1.391E+04 2.763E+04
—————— E—————
Actual 4155 4145 27 1225 1225

Minimum -8.824E+02 -2.764E+03 -2.863E+04 9.429E+02 1.692E+03

Actual
Average 8.230E+03 -2.506E+02 —-8.243E+03 8.236E+03 1.625E+04

2/ Kews LowaWrzo Loao + 2 Kips /,4—72:74;4(_ /4@

Bormt Aarine @ a72 o Spean)



5400 Old Orchard Road
Skokie, lllinois 60077
847.965.7500

; . Fax 847.965.8997
Construction Technology Laboratories, Inc. www.CTLGroup.com

March 4, 2004
TELEFAX: (414) 353-1903

Mr. Kent A Johnson
Quality Assurance Manager

Monarch Corporation D
7050 North 76" Street
Milwaukee, WI 53223

Dear Mr. Johnson:

As authorized by Monarch Corporation’s Purchase Order 167-01-1-J G, Construction Technology
Laboratories, Inc. has completed proof load testing of a gantry header beam, drawing number
2355-201, rev. 0, dated 12-11-03.

The beam was proof load tested to 25,000 Ib in our Baldwin, one million Ib capacity test
machine, Serial No. 493160, which was calibrated on May 29, 2003. The test was performed in
the 50,000 Ib range.

The beam was simply supported at a span of 23 ft, 6 in. on roller supports, and the load was
applied at mid span also via a roller interface. A digital readout micrometer was placed at beam
mid span to measure deflection. Photographs of the set-up are shown in Figs. 1 and 2.

Figure 1 — Test Set-Up

Structural/Architectural Engineering, Testing and Materials Technology




Mr. Kent A Johnson
March 4, 2004
Page 2

Figure 2 — Displacement Transducer

The load was applied in 5,000 Ib increments and corresponding defection readings taken. At
25,000 Ib, the mid-span deflection was 1.235 in. The load was held at 25,000 1b for one minute
and then unloaded in 5,000 Ib increments. When the load was released, the residual deflection
was zero.

We appreciate the opportunity to serve Monarch Corporation. If you have any questions, please
contact me.

Sincerely,

Jeffrey P. Gilmore
Group Manager
Structural and Transportation Laboratory

250695

< T L Structural/Architectural Engineering, Testing and Materials Technology
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