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Abstract - This paper describes a preliminary study in support of ongoing research on estimation of Live Load Surcharge on 
Bridge Abutment & Retaining Walls. This paper presents a review of suitability of present live load surcharge codal 
provisions of IRC 6:2016 as compared to related codal provisions given in AASHTO LRFD Bridge Design Specifications. 
Live load surcharge mainly accounts for Vehicular loading. The content includes discussion regarding changes made in 
codal provisions of live load surcharge with in revisions of both IRC 6 and AASHTO LRFD Bridge Design Specifications 
followed by the discussion regarding the theories used to get these codal provisions. Lastly, the observations are stated which 
will be used to carry out further detailed research. 
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I. INTRODUCTION 
 
Bridge abutment being a massive structure, 
contributes for major share of construction cost of 
bridge. Lateral pressure due to soil is accounted for 
while designing Bridge Abutments. There is excess 
lateral pressure induced due to the vertical pressure of 
vehicular load passing from the top of abutment. This 
excess lateral pressure is calculated by considering 
the vehicular load or live load surcharge in terms of 
equivalent height of soil which is based on 
engineering judgement and experiment. There are 
variations in codal provisions of IRC 6:2016 and 
AASHTO LRFD Bridge Design Specifications 2012. 
AASHTO LRFD Bridge Design specification, being 
accepted worldwide on a large scale and being more 
specific and detailed, can be referred for comparison 
with IRC 6. Knowing more exact value of Live Load 
Surcharge may contribute to more realistic design of 
bridge abutment. This review helps to prove the 
above stated point by referring the codal provisions. 
 
II. COMPARISON BETWEEN REVISIONS OF 
IRC 6 AND AASHTO LRFD BRIDGE DESIGN 
SPECIFICATIONS 
 
The clause regarding live load surcharge in IRC 6 is 
being referred from AASHTO Bridge Design 
Specifications. Thus we can compare the revised 
AASHTO code with IRC code to get an idea of 
progress in Live Load Surcharge related guidelines 
provided in both codes. 
IRC 6:1966[6], clause 217.3, provided a table based 
on the empirical equations derived by Spangler[14] 
from the experiments conducted on an experimental 
wall. The table was giving the values of equivalent 
height of soil depending on the parameters such as 
type of vehicular loading, depth of abutment below 
the road level and number of lanes, with the values of 

equivalent height of soil (heq) varying from 26m to 
1m for the abutment heights 0.2m to 10m 
respectively considering above parameters. The 
lateral pressure due to live load surcharge is measured 
using Spangler’s theory[14]. In IRC 6: 2000[7] (clause 
217.1), IRC 6:2010[8] (clause 214.1), IRC 6:2014[9] 
(clause 214.1), the revised clauses stated that live 
load surcharge should be taken equivalent to 1.2m 
earth fill. All above revisions had Class 70R Tracked 
& Wheeled, Class AA Tracked and Wheeled, Class A 
Wheeled and Class B Wheeled as vehicular loadings. 
And the method to be used to calculate the increase in 
lateral earth pressure due to live load surcharge is not 
clear. In IRC 6:2016[1] (clause 214.1.1.3) also the 
formula is given to calculate the value of increase in 
live load surcharge as Δ =k x γ x h݁ݍ in which value 
of heq = equivalent height of soil = 1.2m. The clause 
additionally states that the live load surcharge need 
not be considered for any earth retaining structure 
beyond 3 m from edge of formation width. The 
reason behind taking this value of 1.2m only is 
unknown. IRC 6:2017 also states the same clauses as 
that of IRC 6:2016. For IRC 6:2016[1] and IRC 
6:2017, along with the vehicular loadings present in 
previous codes, one more vehicular load is added 
named as Special Vehicle loading (SV loading) 
having 180kN axle loads at spacing of 1.5m to take 
into account more heavy vehicles. 
AASHTO LRFD specifications 1994 had the values 
based on original point load studies [5]. The provisions 
were criticized because they did not properly 
represent the distributed area loads under a truck tire, 
the effect of multiple wheel loads, the width of the 
traveled way, the effect of a stiffer pavement slab, or 
the direction of truck traffic either parallel or 
perpendicular to the wall[5]. AASHTO Standard 
Specifications 1996 recommended that Live load 
surcharge should be taken equivalent to 0.6m height 
of soil fill to be equivalent to highway truck loadings 
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for all wall heights[5]. After the paper by John S. Kim 
and Richard M. Barker[3] was published, AASHTO 
adopted the tables provided by the paper in the codal 
provisions for AASHTO LRFD Bridge design 
specifications 2005[10](clause 3.11.6.4), AASHTO 
LRFD Bridge design specifications 2007[11](clause 
3.11.6.4), AASHTO LRFD Bridge design 
specifications 2010[12](clause 3.11.6.4) and AASHTO 
LRFD Bridge design specifications 2012[13](clause 
3.11.6.4). 
 
III. LITERATURE REVIEW 
 
M.G. Spangler and Jack. L. Mickle[14] have conducted 
the experiments on the specially constructed 
experimental wall and found out that the actual lateral 
pressure due to live load surcharge only was 
nonlinear in nature. Based on the experimental data, 
they gave empirical equations on basis of which the 
values of live load surcharge was measured in IRC 
6:1966[6]. 
John S. Kim and Richard M. Barker[3] have 
considered actual nonlinear nature of earth pressure 
and used analytical methods to calculate this 
nonlinear earth pressure due to live load surcharge 
and methods to find equivalent height of soil heq by 
matching the total bending moment from actual 
pressure distributions with those from the 
conventional uniform soil pressure. They followed 
Boussinesq’s theory as a basis and found the 
equivalent height of soil for different heights of 
bridge abutments and retaining walls. The tables 
given in this papers are being followed to calculate 
the live load surcharge value in terms of equivalent 
height of soil in AASHTO LRFD bridge design 
specifications since 2005. 
John H. Schmertmann[4]

 has written a discussion on 
the paper written by John S. Kim and Richard M. 
Barker[1] in which the he questions about why  
Boussinesq’s theory being used instead of using 
Terzaghi. He also calculated the values of equivalent 
height of soil by using method given by Terzaghi 
comparing these values with those given by John S. 
Kim and Richard M. Barker[1] and stated about values 
of equivalent height of soil given by John S. Kim and 
Richard M. Barker[1] being overconservative. 
John S. Kim and Richard M. Barker[5] gave closure to 
the discussion written by John H. Schmertmann[2] in 
which they clarified the queries and questions asked 
by the discusser. At the end, they also pointed out that 
there is a need for field measurements of lateral earth 
pressures on walls under actual highway loading. 
 
IV. COMPARISON BETWEEN LATEST 
EDITIONS OF IRC 6:2016 AND AASHTO LRFD 
BRIDGE DESIGN SPECIFICATIONS 2012 
 
IRC 6:2016[1] and AASHTO LRFD Bridge Design 
Specifications 2012[2], being the latest available 
codes, we can compare both to find a suitable codal 

provision. From the comparison between revisions of 
IRC 6, we came to know that the values of live load 
surcharge in terms of equivalent height of soil were 
varying previously in between 26m to 1m in year 
1966, which then became equal to 1.2m in year 2000. 
In AASHTO LRFD Bridge Design Specifications 
though, the value of live load surcharge in terms of 
equivalent height of soil was equal to 0.6m (value of 
0.6m was derived based on Terzaghi’s theory) which 
then was revised in 2005 and became equal to 1.2m 
for 1.5m abutment height, 0.9m for 3m abutment 
height and 0.6m for 6m abutment height. Same is 
followed in AASHTO LRFD Bridge Design 
Specification 2012[2] as well. 
Abutment heights are more than 6m in most practical 
cases. Hence according to AASHTO LRFD Bridge 
Design Specifications 2012[2], the value of live load 
surcharge should be taken equal to 0.6m (actually, the 
effect of lateral pressure produced by heq of 0.6m for 
higher walls is small compared with the lateral 
pressure produced by the backfill and will make little 
difference in the design of a wall.[5] thus in this code, 
the value of live load surcharge in terms of equivalent 
height of soil is kept constant 0.6m even for abutment 
walls having greater height.) This makes the value 
1.2m of live load surcharge in terms of equivalent 
height of soil recommended by IRC 6:2016[1] (clause 
214.1.1.3) overconservative since it is taken same for 
any height of retaining structure thus increasing the 
more lateral pressure than present in reality and thus 
making the design more costly and overconservative. 
Also the theories and approaches used in getting the 
tables from paper of John S. Kim and Richard M. 
Barker[3] are more appropriate and close to reality as 
it considers the actual three dimensional non-linear 
pressure diagram while deriving the equations and 
also use actual vehicular loading to calculate the 
value of equivalent height of soil. Still, by collecting 
a data of lateral pressure from experimenting, the 
values can be made more realistic. 
 
CONCLUSION 
 
1. For Bridge Abutment, the value of live load 

surcharge in terms of equivalent height of soil is 
overconservative. 

2. The procedure followed to derive the value of 
live load surcharge in terms of equivalent height 
of soil is more realistic in AASHTO LRFD 
Bridge Design Specifications. 

3. Experimental study (preferably on site) is 
required to get the exact values of lateral 
pressure due to actual vehicular loads. 
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