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Dear Marcilio,

Editor LAJSS

Thank you for forwarding me the results of the referee for the manuscripts entitled “Response of axially stacked square tubes to axial impact loads”. We have read the referees’ comments with interest and revised the papers in accordance with their suggestions.

Reviewer A

Page 4, line 9, ‘Steel is strain-rate sensitive and experiences strain hardening while aluminium is not strain rate sensitive.’  This comment may be misplaced or misinterpreted by the reader. The authors need to clarify or modify the statement. While pure aluminium may be considered to be a relatively strain rate independent material, alloys of aluminium do show signs or rate sensitivity in one way or another. Pure aluminium is not considered as a general structural material, but often structures are referred to as being made from aluminium when in fact they are fabricated from one of the many aluminium alloys. As the paper is only concerned with steel tubes then maybe it is better to eliminate comments about aluminium altogether. 

Line, “Steel is strain-rate sensitive and experiences strain hardening while aluminium is not strain-rate sensitive.”  has been removed from text

The authors have not considered the effect of the weld heat affect zone on the initiation or triggering of buckling. Some comments on this would be useful. Figure 10 shows this variation in initiation and also the authors draw attention to it in the text. Would the same variation occur in fully annealed specimens? 

The weld heat affected zone does not act as a trigger for the buckling process -  buckling was initiated either at the impacted or the non-impacted end of the tube. This can be observed in Figures 5 and 12 for the quasi-static and dynamic loading. Annealing the tube would unlikely change the crushing process.

“The weld heat affected zone does not act as a trigger for the buckling process.” is added in Page 9, 26 and 34.
Figure 10, in fact, shows the original and crushed profiles of some plated divided specimens tested with a drop height of 3.26m. The top tube is totally crushed before the bottom tube is crushed. The buckling in the bottom tube is initiated either at the top or bottom end of the bottom tube.
“The buckling progress in the bottom tube appears to randomly initiate either at the top or bottom end of the bottom tube.” is added in Page 25
Figure 13 is an interesting graphical presentation of results from tests on specimens that exhibit several different modes of collapse, but, I find this a little confusing.  My understanding here is that the main aim of the graph is to consider the effect of tube length on the measured crush length. The four horizontal lines running parallel with the abscissa are a way to indicate the modes of collapse observed at the various discrete specimen lengths along this axis. However, the modes indicated on these lines are not consistent with those on the main graph. Perhaps I’m missing something, but it needs to be clarified. 

Added on page 29
“The four horizontal lines running parallel with the abscissa indicate the modes of collapse observed at the various discrete specimen lengths along this axis. It should be noted that for some specimens, for example at a length of 1600mm the crushed distance of the two specimens exhibiting transition buckling and Euler buckling, the crushed distance was not measured and hence not included in the graph.” 
The authors present equations, 11 and 12, as a way to determine the mean dynamic crushing load of a tube. The fist being the measured mean based on impact energy and crush length while the other is a theoretical approach based on knowing the tube geometry, material properties and impact velocity. The authors should compare the results from these two equations. 

The comments “The mean dynamic crushing forces for the different drop heights, calculated using Eq12 and shown in Table 3, under predict the mean dynamic crushing force obtained from Eq 11, shown in Tables 4-7.” is added in Page 17.
Another feature of the tube collapse modes is mode length. It would be valuable if the authors compare this mode length between the dynamic and static cases.

A comparison of mode length between the dynamic and static cases would indeed be very valuable. However, for this set of data it is very difficult to conclusive make a statement. In the quasi-static test global bending was observed to occur from length of 800mm for (C/H) of 31.25. In the dynamic test, global bending was not observed while transition buckling mode was observed. In the conclusions there are statements relating to the mode of collapse for the different loading conditions. 
There appears to be a significant proportion of failed specimens which the authors indicate as having collapsed in a none progressive manner due to rupture or some other catastrophic failure. The authors need to expand on this a little more. Why did these fail in this way? Was this due to weld imperfections? If so then, possibly, these specimens can legitimately be disregarded  and removed from the tables.

There are many possible reasons a number of specimens collapsed in none progressive manner due to rupture or some other catastrophic failure; misalignment of specimen or drop mass, weld imperfections; imperfection in the structure. These results are included in the tables to indicate experimental aberrations (there will always be experiments that do not work as expected) but are not included in any analysis.

------------------------------------------------------

Reviewer B:

The paper deals with experimental investigation of the axial response of regular, welded and plate-divided tubes under quasi-static and dynamic loads.  

Notes: 

1. In the plate divided tubes, please comment what effect any misalignment could present on the deformation characteristics of the tube.  What steps have been taken to insure repeatability between different samples.   

Any misalignment could result in the “fly out” or simply failed tests – the top tubes would fall over. However, not many “mishaps” were observed in the experiments as the plates were marked and centralized with care. 
2.  Why did the authors not use a centralizing device that fits inside both end of both tubes in the plate divided specimens? 

A centralizing device that fits inside both end of both tubes in the plate divided specimens would indeed help aligning the tubes but was not felt necessary – considering the results we obtained. Such device was used in other sets of experiments (not published here) but did not show any added benefits. The device would also alter the boundary conditions and was not considered 

3. Please add a table of material properties and hardening data if avoidable. 

“Quasi-static test data obtained from the tensile test is plotted and shown in Figure 1.

[image: image1.png]500

450
400
- .-r.rr.n--.-----—-—-—_————._-—.—.—.—.—.-—.—.~~&
30 = =
D
\ \r..
E 300 \ 3
= W\
o 250 3
0 H
g :
o 200
150
=—— =CHS 20mm/min
100 —— CHS 20mm/min
= = CHS 50mm/min
50
------- CHS 100mm/min
0 T T T T T T T
0 5 10 15 20 25 30 35 40

Strain (%)

45




Figure 1: Graph Stress vs Strain for the tube material” 

Added in Page 3

4. In Table 1, please verify the value for strain rate (e-dot). 

The column for the strain rate value has been removed. It was meant to be an average strain rate. 
5. In Table 1, Pult is not defined. 

Pult is defined as Ultimate peak load; and has been added in the Nomenclature
 6. Showing Fig.3 with all the lettering's on it before explaining what they mean made the paper ambiguous.  It is not until Figure 4 and 5 are presented that the meaning is clear.   Try to rearrange and present Figs 4 & 5 before presenting Figure 3. 

The Figures and text have been re-arranged accordingly. Figure 3 now appears as Figure 7 after the 3 figures (Figure 4-6) showing the transient crushing behaviour.

7. In Figure 5 indicate the weld location on the initial specimen. 

The weld is located in the centre of the specimen and had been highlighted in the figure.
8. In text immediately after figure 6 (Page 10), the statement about Figure 7 "X1 is the axial displacement of the bottom tube... while X2 is the displacement in the top tube...".    Please verify this statement.    It seems to me that X1 should be the resultant crush in the top tube while X2 is the crush in the bottom tube since the 2nd peak occurs when the 1st one is finished. 

X1 is the axial displacement of the tube that first crushed (could be either top or bottom tube) and X2 is the axial of the displacement of the second tube. The text and figures have been re-arranged to hopefully clear any mis-interpretation.
Revised text:

“Figure 9 shows the axial load-displacement curve of 250p250. X1 is the axial displacement of the first crushed tube (in the 250p250 case – bottom tube) required to reach the first peak load of 86kN while X2 is the axial displacement required to reach the second peak load of 80kN which occurs in the second crushed tube (in the 250p250 case – bottom tube).”
9. For Tables 4-7, is it possible to summarize the data in graphical form?

There is too much information to try to summarize in a graphical form. The data are presented in such a way that the information can be used as required. In Figure 13, an attempt is made to summarize the data for specimens impacted by masses dropped from heights of 3.26m.
