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THE TRANSIENT RESPONSES OF THE TIMOSHENKO BEAMS
UNDER TRANSVERSE IMPACT

Yutaka Tanaka and Toyoko TowmicHi

The transient responses of Timoshenko beams under transverse impact are caluculated in this paper.
Analysis was carried out with aid of the Laplace transformation for two types of loadings applied to semi

infinite and infinite beams respectively. Solutions were derived in form of definite integrals from contour

inversion integral of Laplace transformation. Integrations were performed by means of Simpson’s method,

using high speed electric computer.

The results obtained from numerical evaluation as follow:
(1) The evaluation at the region, r/a<§<, is very difficult except near the impact points.
(2) At the region, § <7/a, this evaluation is carried out without difficulty to large =, and can be used

in practical.
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E, LA =30 DBADIHETIT 10~ DHEI
LT ts 3390 THY, ETTEISITHEL 10~
RLTHEEBRITT S L 75 2400 TBT S L ¥
nh, RHETI ts 39400128 T 2 L HEXITY -
TVREDTL0L LD s REOHIEEL L. %
7e, £=40,50,80 D& KT M OFELE ts O
CRETOZBRONL 4 RER L 1072 OfET
HBTOBETHS. COEIOHEL LS THELT
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#1

¢ 30 40
. WE | 100 | 10 | 10 [ 10~ | 10~ | 10~
0 388 | 400| — | 368 368 | 400
1 390 | 400 | — | 368 | 368 | 386
6 40| — | — | 372| 390 304

¢ 50 80
. WE | 10— | 10~ | 10 | 10~ | 10~ | 10—
0 370 | 374 | 400 | 376 | 380 | 394
1 370 | 372 | 378 | 374 | 378 | 392
6 370 | 372 | 392 | 374 | 378 | 392

Yty OERBKMITHMTI2ZLER%N. BELX 1
LEUF B LR AERESMEENICHENT20TCDLS
ZHEREANTEAVWERDN S, Licdi- TiHER
M oZRAEHEZEDDL L, § B4 LOBHE s X
I LLTEnTHAS. T HBEOKREMTL
TR2E L OE2HNCOFRD M OFEITKEL
FELTEBOAREMB[MICOEMLSOTET AT LD
Mofe., LichoT L OE2FHDOHEREITIIEL. 2
Simpson B4R ITHE Y % EMHEEE Bnd
ILRKREE rs DEBBONILD LI,
ULDHEDOHERBOBOD § ITonTHL N
HEMEHEIC e 2L D, #idPN-BRERG6
ERTIERT. LB M oRy Tk oR
HOFH e(=V3M) BEBSNTWD. 1=0 OHE
IZEREIXD O RAIT step velocity #5272 2.2.3
DEETH 5.
DECEERERZ D ITOTOHEMIT O TR
5. $EBEIYOBEE, HEINLEBIZIERO/N
SERABEIEE LK TCEONLY, ZOERHIIH
BEEFCHELTIBE LA, 2 ERERVD
BEAELAL ¢ OHEIRM LTI OMECHELTA
572 ZANnTNRY 1=400 % CiidesE Ll Bl
Bohic. SEOHETRINULDOHBEXRA LD
S feds, BARLOBEEL L. EZABRREH™ELC
Zldbd ot TOHEMERL, EBRERVOB
ALAR, BMICREOFHR ¢ 2HEIZ ¢ 25T
BONTHRN, H8HBIUMIITRENTVSE, Th
SOHMEIE, 7=0.0005 #FnTH D, €=5%KH0n
TYTFRIEAMBOEREOERTH S, #'=0 D

BRI R MBREIR D O—#iT step velocity 25 % 7
2.3.3084TH 5.
DERHEMORYULLRHATLIEHNT2.2.18X
2.3 1 DFARDVWTHAME L EESO—ADT%
> TERERY L OB ERIONTRT. KBERD,
RMHEEBRB O WFROBEAICONTD, HEMEER
BERMBTRE—HERL, HiRroWmE i
ZO-BERBDTREFTHL. O LPL/INGE.
hiED B#ick 5 Timoshenko 29D OEBRY
Z3DTHLH EHbhh s,

4. ¥ B

MREIZYOHREB L VHEREIZY O—HITZ
NEN2BY OB REM 5%, Timoshenko DR
BHBRIZ 7 772 EREBALTHBREL TR,
Simpson BA LD ZOHMBRERDILER XD
wREE-.

BEBEICBNATREL T -2 v FOHEMH
BRONIBERD Tt s LT5HE

(1) é<t/c OFEETE, LRERZYDHE & ¢
30 £ T2 107 DE HAEEE T s OIEA400 Ll £ D &
BhapETdy, EMBOLEITELERLHERE
T ts DEVNITOBENBONS, FTIREEERY
DIFAITIE, € DIEH80 F Tl vs DfEAT400 2L LT
BHT Edbdhotc, —BIT, MERYS32390
—HITBF LT E— 2 v P REAWHBEOBERITE
KIEITES 20T LD FEFERE D S# L T Simpson
Bi4HElZ& 5 Timoshenko HFBROBIHEMRIZ A
THbEnoTEINnTHAS.

(2) E#is L 0o 2HOHBEFEY®BE TS L
s DERISITHRTIIDLEDINS.

(3) t/e<lé<t OBWHEDHETI, & DI %HE
L TR AT -2 Y P BSBONDEA, § A
s ohTRAKET ®— 2 >~ F OEIZE2FITHM
L, ERERLBELTCIZOF—HRBELL. CO
RO BHEFITIIB %2 2 PUBER A ISR 2B
PRETHHS.

BEIEAMRERIBNT, AREZAME Lt
E AHERICREHTELERLET. 2 -HEOER
ZOMIZEH N TN EnicEZRRKER RRRER
KAELALBE L EFET. 48, HEZREZDR
TF-atEB FACOM230-45S 2R Lz L 2L T
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