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Calculation and Correction of Impact Force on H-shaped Steel Columns in

Steel-wood Composite Columns under Multiple Impacts
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Abstract: Considering the characteristics of residential buildings in western China, a hybrid joint with
"wood on top and steel at the bottom" was proposed, with the drop hammer impact force serving as an
important basis for structural design. Based on the principle of energy conservation and using the im-
pact vertical displacement as a variable, a calculation method for the drop hammer impact force under
multiple impacts with different energy levels was proposed. The dynamic response of the hybrid joint
under impact loading was studied through the test, with emphasis on the effects of impact velocity and
drop hammer mass on the impact force, impact vertical displacement, and correction coefficient. A di-
mensionless empirical formula for correction coefficient was developed, and a calculation model for
drop hammer impact force was established, and its reliability was verified. The results showed that the
sleeve thickness had little influence on the impact vertical displacement. The impact velocity and drop

hammer mass had significant effects on both the impact force and vertical displacement. The correction
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coefficient was positively correlated with impact velocity and negatively correlated with drop hammer

mass. The proposed calculation model for drop hammer impact force could effectively predict the peak

value of drop hammer impact force, and the results showed good agreement with the calculation mod-

els based on Hertz elastic theory and Thornton elastic-plastic theory. The findings can provide a theo-

retical basis for the protection of structures under drop hammer impacts.

Keywords: contact theory; drop hammer impact force; correction coefficient; energy conservation;

elasto-plasticity; steel-wood composite joint
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Table 1 Geometric parameters of specimens

l LN e WAER LA

G g R5F/mm BEE/mm  EE/mm
SWMC-S-1 #E:EH 200X 200 5 6
SWMC-S-2 WE:EEH 200X 200 10 6

-

B3 1
Fig.3 Test loading device
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Table 2 Test parameter design

i T Fi wEE R

i ik
TR WAL MY Wtm/ fifd/ Bl
(X

(mes™) kg m Pa
1 3.16 320 0.2 235

SWMC-
o 2 447 320 0.2 235
3 6.32 320 0.2 235
1 3.16 320 0.2 235

SWMC-
o 2 447 320 0.2 235
’ 3 6.32 320 0.2 235
1 6.32 320 0.2 235

SWMC-
o 2 6.32 420 0.2 235
3 6.32 500 0.2 235
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