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14th April, 2015 

 

 

To the Editor in Chief, 

 

Re:  Submission of revised manuscript for publication in Soil Dynamics and 

Earthquake Engineering:   

 

“Newmark sliding block model for pile-reinforced slopes under earthquake 

loading” (Revision 2) 

 

My co-author and I hereby submit the above named revised manuscript for 

publication in Soil Dynamics and Earthquake Engineering as a full technical 

paper.  We have included a full response to the reviewers’ additional minor 

comments.   

 

We hereby confirm that the paper is entirely original and is not under 

consideration by any other journal.   

 

Should you require any further information, please do not hesitate to contact 

me on j.a.knappett@dundee.ac.uk.   

 

Yours sincerely, 

 

 
 

Jonathan Knappett (Corresponding author) 

Senior Lecturer 
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Reviewer #1: Responses to my review comments on the original paper are accepted.  The following comments 
refer to the Rev 1 of the paper: 
 
1.      Line 37:  Suggest replacing the word "conglomerate" with "combined" because I suspect that a 
conglomerate soil-pile interaction model will be interpreted by some as assessing soil-pile interaction in a 
conglomerate soil.  I realize that I used this term in my initial review comments but in the paper itself I think it 
is too risky given the usual use of this term in the geological context in our profession. 

 
We have replaced “conglomerate” with “combined” as suggested. 
 

2.      Line 74:  Suggest replacing the word "complimentary" with "more". 
 
We thank the reviewer for spotting this misspelling.  We had meant “complementary” as we believe 
the simplified model would be useful when combined as a two stage analysis with Newmark first, 
followed by FEM, as outlined in lines 79-81.  We have therefore changed the word to 
“complementary”.   
 

3.      Line 193:  Two relationships are presented for Equation (7) but only one applies (the second one) - need 
to delete the first relationship given for p. 

 
We think this was due to a hidden equation object (it does not appear in our word file, but becomes 
visible when converted to pdf). We believe this has now been corrected.   
 

4.      Line 194:  Delete the letter "p" preceding "Pi". 
 
Corrected as suggested. 
 

5.      Line 200:  Two relationships are presented for Equation (8) but only one applies (the second one) - need 
to delete the first relationship given for pult. 

 
We think this was due to a hidden equation object (it does not appear in our word file, but becomes 
visible when converted to pdf). We believe this has now been corrected.   
 

6.      Line 201:  Delete the letter "d" preceding "Deq". 
 
Corrected as suggested. 
 

7.      Line 512:  Suggest replacing the word "conglomerate" with "combined" as per my reasoning given in 
Comment #1. 

 
We have replaced “conglomerate” with “combined” as suggested. 
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Table 1: Summary of centrifuge test database for model validation 

Test ID Dr (%) S/B Input motion No. of earthquakes 
AA01 56 Unreinforced Chi-Chi 4 
AA13 60 7.0 Chi-Chi 4 
AA14 57 4.7 Chi-Chi 4 
AA15 59 3.5 Chi-Chi 4 
AA17 59 Unreinforced Kobe 4 
AA16 57 4.7 Kobe 4 
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Figures Captions 

Figure 1: Slip mechanism in pile-reinforced slope; (a) overall configuration; (b) forces acting on a pile-stabilised 
slipping soil element. 

Figure 2: Simplified model for geometric hardening (slope re-grading) for a slope suffering translational slip (after 
[1]). 

Figure 3: Modelling approach for soil-pile interaction (SPI). 

Figure 4: P-y coefficients as a function of friction angle (after [14]). 

Figure 5: Stable soil interaction and definition of shear modulus within stable soil. 

Figure 6: Relationship between p-multiplier and normalised pile spacing (pile shadowing effect). 

Figure 7: Relationship between gm and pile deformation ypi (effect of non-linearity in stable soil) 

Figure 8: Flow chart summarising analysis procedure. 

Figure 9: Normalised bending moment curves for piles resisting an infinite slip. 

Figure 10: Centrifuge model layout, with instrumented elastic piles shown, dimensions in m prototype scale (mm 
model scale in brackets). 

Figure 11: Comparison of predicted operative shear modulus with depth and centrifuge test observations. 

Figure 12: Shear stress, shear strain and shear modulus in test AA14, EQ1: (a) at 2.75 m depth, (b) at 4.50 m depth, 
(c) at 6.25 m depth. 

Figure 13: Calculated SPI curves for centrifuge test conditions. 

Figure 14: Effect of pile resistance mobilisation and geometric hardening on slope behaviour; (a) crest settlement; (b) 
development of yield acceleration. 

Figure 15: Validation for test AA13 (S/B = 7.0): (a) Predicted and measured crest settlement; (b) Predicted and 
measured maximum moment (Mmax); (c) variation of yield acceleration and input motion. 

Figure 16: Validation for test AA14 (S/B = 4.7): (a) Predicted and measured crest settlement; (b) Predicted and 
measured maximum moment (Mmax); (c) variation of yield acceleration and input motion. 

Figure 17: Validation for test AA15 (S/B = 3.5): (a) Predicted and measured crest settlement; (b) Predicted and 
measured maximum moment (Mmax); (c) variation of yield acceleration and input motion. 

Figure 18: Predicted and measured bending moments along piles, end of EQ1: (a) Test AA13; (b) Test AA14; (c) Test 
AA15.   

Figure 19: Peak friction angle used to determine initial position of slip surface. 

Figure 20: Effect of using DLO-predicted slip plane depth on prediction of slope deformation and maximum pile 

bending moments.   
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