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On the Plastic Deformations of Rahmen Structures under Impulsive Loading

Sachio Mocam1 and Kazuo TAKEMOTO

Abstract

We have been studying on the plastic deformations and fractures of some structural beams

under impulsive loading and proposed some theoretical conceptions, after carrying out some

experimental studies about them. Next we applied our methods in the continuous beams under

impulsive loading and showed the methods were quite in good agreement with the experimental

results, if we adopted the resistant moment coefficient a=0.80. Thus we extended our.methods to

the case of rahmen structures under impulsive loading and compared the calculated values with the

experimental results. More details are described in the following articles.

1. #

FH D IR b @R R 1013 ) R O WNEEE
TP DWW T T ORI Z L5 & T BRI
RRITR->THY, 2, 3OHELSKED S &iCEN
THFADSKERARER 2 270 D BSHBALIB A C & 2o%
UTc, 120Dk 5 55k % EE b DAY
BIFHICOWTERKL, #EEE b OB —
2Y MEE a=0.80 & TIIE, IIEERMEE —%
TBLERENPDIL. 2L THEIESE S OFER X
5T 5 — A VEEICEAT 2 L & 2884, 12ISHEk s
RUESHT, 7— 2> OREfEIC L 2 BHERICEET 3
ERRPEEL, CHITOWTRN2ED.. UTFZ0D
HNEIZDWTERET 5.

o

2. XRBROME

EERCHWIZ 7 — 2R E U T, mEEEO—
[B—2 Y OHIELS — 2 v 2HEHL, FEEROET X
R ELUT, [=50cm 2ERHL 7. SEIERE
SRR 0.95X0.95cm DIESTEREH %23 b 5 kX
FCfERL 7., 28530, 403 o8 50cm o 3 fE
WEALZ R TERLU . 55— AVITlET AEBIIH
EIFIPR L CKEH D 2 DDBEFITONT, Z0F
4.6, 9.5725 NIT 14.5kgDERELGS § b % 10~60cm
(10cm T iz ) O¥EE TIER &Y, Z0& X4
Uil h B I CHROEEREE2AIE L. T2/5LK

* REARTER
() F

SHEBEOERIIEROFET L, EBEOBI & R0PR
72505, Fig. 1R TREETHRE 2172 - 72, EBR
FALE U TR—RBRICS L T 3 HERL, BiEfE &
IR EUNES D& DD - 2B &iTid, Fhads
KRUTZADEAZLT, Th2BNL, 20X
DTS S ICHEIERZEDEL, ThbOFEE

T & - THREER 2RI 72,
1
g [ L,
- |

Fig.1 Model of rahmen under horizonatal impulse
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Fig.2 Model of rahmen under vertical impulse
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Fig.3 Comparison of calculated values and experimental results, column ht=50cm,
drop wt=14.5kg
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Fig.4 Comparison of calculated values and experimental results, column ht=40cm,
drop wt=14.5kg
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Table 1 Comparison of calculated values and experimental results

(@) Column height h=50cm, drop weight=9, 5kg

T~ Drop ht (cm)

lroms — 10 20 30 40 50 60
Exp. values (cm) 1.22 2.54 3.81 5.33 7.04 8.06
Sol. 1 (cm) 1.34 2.61 3.87 5.12 6.45 7.58
Sol. 11 (cm) 1.53 2.97 4.39 5.78 7.16 8.53

(b) Column height h=40cm, drop weight=9 5kg

~~___ Drop ht(cm)

Irems — 10 20 30 40 50 60
Exp. values (cm) 0.78 1.84 3.16 4.12 5.53 7.11
Sol. 1 (cm) 1.06 2.07 3.07 4.05 5.03 6.00
Sol, T (cm) 1.16 2.27 3.35 4.42 5.47 6.52

(¢) Column height h=30cm, drop weight=9.5kg

;;;;;;\\fszf\fjffjﬁi\ 10 20 30 40 50 60
Exp. values (cm) 0.28 1.50 2.25 3.13 3.80 5.04
Sol. 1 (cm) 0.78 1.53 2.27 2.99 3.71 4.43
Sol. 11 (cm) 0.83 1.62 2.39 3.15 3.90 4.65
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Fig.6 Relations between vertical plastic deformations and drop ht (impulse acts on

the middle point)
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Fig.7 Relations between vertical plastic deformations and drop ht (impulse acts on

the quarter point)
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Fig .8 Relations between vertical plastic deformations and drop ht (impulse acts on
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