ZAYE AFE7Y AwHst T4 Ao #F AT
A Study on the Free Drop Impact Analysis for Concrete Storage Cask

7/\:1 }'\jl, . =, 1
FF ARG AT L
A FAT 930E 150

e
zaeE 48710 doldF AL ned B AfHE F4 A FRB WY
$8e fRasdye FAste] FRE WAL 9IS BARGL A AgF 220 L
AAg7) FEE AAG dal 4 A 3000mm/sel FEe FEAEE B pRE G 145
shte] gl Ao aelsgith Ao mae Aol vl 0 15, 30°, 459 HHS weld
U A4 mae 845 wwo Augeol Hege) Welol EAstel FEA

=
(
X

g #ude Al

=

:Oll_“
1
1o

ABSTRACT
In the paper, a horizontal free drop impact analysis was performed for a concrete storage cask
by considering rotation in the length direction. Four models were analyzed with angles of 0,
15°, 30°, 45°. An initial velocity for the concrete storage cask 3 m/s was chosen for the impact
analysis. Frictionless contact was used among the structures. The results of the impact

analysis was fully satisfied with the structural acceptance criteria of the ASME.
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Components Materials Dimension
1. /Y 2H SA240 type 304 O -D 1,680 mm, 25t
2. Basket SA240 type 304 239 x 239 mm

3. Concrete A #-87]

e Inner Shell SAB16 Gr70 O -D 1,910 mm, 50t
e Quter Shell SA516 Gr70 O - D 3550 mm, 20t
e Shield Concrete 800t
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gk mdle] 2xk¢l A 3xke sAlS Bttt AFe] Rde v FF 3 (Hollowed Shaft)o]
1 3000mm/se] FAEHEE 7HFste] slAEkT ol Aoz 1Rl 29 o] HEFZWA Ll wk
HE Fekdnh vk e 27 AZHEH oF 0.005% Atelel FREASH wkH e 4 e
Z= 22k 3Rk B fARe AEE Btk AR asd S 22k 4§ 147.1 MPa, 334
o] 749 1486 MPaZA 1%< x5 yeldt} ol B33 Ao 39 2dS 239 Hwud
@& (Plane Strain)= @<Estste] 4tz Wile] 487t Aoz deke

600 -

| -/:\. —mu— 2D Plane Strain | |
7/ e - \ —e— 3D Solid
500 |- o Ny i
. \o _
I\ .
400 |- o\ .

300 |- 4
200 - '/o 4

100/
1 L 1 L 1 L 1 L I F ST Y

0 1
0.000 0.001 0.002 0.003 0.004 0.005 0.006
Time [s]

Reaction Force [MN]

"

9 2. Reaction Force at Rigid Surface
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B FE AN 425E a9 AHEE Fopt Aol Yot FAOE WASE wol=
(Noiso)& WASm MAP FAAEYS welshel QAN Azbel A A 3RS AEHo2
FRSE AE A SR P e g9 A% TxE ALE SA56 Gri0

o
o, x}#H A2 Concrete’} A5 Att. 7 45 SA240 type 304°]™ A= 9
E4AE o & 29 2 888582 ASMES] 1AS A3t kA SAS16 Gr70<] 3k
At Al 888 AL ASME NFE A9 FEgHe] 128 & Ao 1.5 FollA
2 35 Hrhsle] 3144 MPa®, SA240 type3042] 7%= of & g€ o
3 Gt 7S 2499 SHAE(S,,) S 2806 MPaS &8ttt ZagES A= F2A
7F ofyrE Ame] 3488 259 MPag waith

I 2 Am BEAA
SA516 Gr70 Concrete SAZ240 type304
Young's Modulus [GPal] 202.29 3000 195.12
Yield Strength [MPa] 262 25.9 206.8
Ultimate Strength [MPal 482.63 27.5 517.1
Density [Ton/mm] 7.97E-9 2.4E-9 7.97E-9
Poisson's Ratio 0.3 0.2 0.3

(3) A A3
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Tl 2F oA Hol-gHo] TASATE FESE vt A A H g A AE HH
a9 63 2o v 7hA] 2d B FAHA A Al M FAo] wAsg o, o= Al
o] AHdE FHo] 7SS AT & Aok mopA FdH o dAgel & AFE7I
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1% 4. A Contour of von Mises stress
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a9 7. Max. von Mises Stress at Cask (Concrete)
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29 9. Max. von Mises Stress at Canister
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N
0 15° 30° 45°
T2 E
Cask (Concrete) 9.87 10.10 9.76 10.00
Cask (SA516) 52.39 53.50 53.77 53.43
Canister 89.06 97.07 54.25 76.81
Basket 182.75 215.43 220.08 217.61
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