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ABSTRACT

For retaining wall designs, horizontal earth pressure induced by traffic loads over the walls is calculated based on equivalent
uniform pressure height. The AASHTO LRFD design standards propose equivalent uniform pressure height of traffic loads;
however, the equivalent uniform pressure height is calibrated using the US standard trucks. As the domestic standard trucks
are different from the US standard trucks, in this study, new domestic equivalent uniform pressure height is proposed using
the Boussinesq theory varying vehicle directions, Poisson's ratios of pavement layers, and retaining wall height. The proposed
equivalent uniform pressure heights are generally higher than those proposed by the AASHTO design standards because the
axle loads and their densities of two domestic standard trucks are higher than those of the US standard trucks. The most highest
equivalent uniform pressure height was found for traffic direction perpendicular to longitudinal direction of retaining wall.
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Fig. 1. Load on retaining wall modified after MOLIT (2016)
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Table 1, Equivalent uniform pressure height for traffic load
(AASHTO, 1994)

Height of retaining Equivalent uniform
wall (m) pressure height, heq (M)
<15 1.70
3.0 1.20
6.0 0.76
>90 0.61

Table 2. Modified equivalent uniform pressure height considering
to distance between retaining wall and vehicle load
(AASHTO, 2002)

i o Distance between retaining wall
Height of retaining and vehicle load, d (m)
wall (m)
0 1
15 Neq = 1.52 heq = 0.61
3.0 heq = 1.07 heq = 0.61
> 6.1 heq = 0.61 heq = 0.61

Table 3. Equivalent uniform pressure height of abutment
(AASHTO, 2002)

Height of abutment Equivalent uniform
(m) pressure height, heqg (m)
1.5 1.22
30 0.91
6.1 0.61
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Fig. 2. Axle loads’ locations of standard trucks of (a) AASHTO (2018) of the US and (b) MOLIT (2016) of Korea
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Fig. 3. Standard lane load with length of span (MOLIT, 2016)
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Fig. 4.
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Analysis cases when traffic direction is parallel to the retaining wall length direction with distance between retaining
wall inner face and closest boundary of standard truck of (a) zero (Case1) and (b) 0.3 m (Case 2)
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Table 4, Equivalent uniform pressure height heq when traffic direction is parallel to the retaining wall length direction with zero
distance between retaining wall inner face and closest boundary of standard truck (Case 1)

Equivalent uniform pressure height, heq (M)
Height of vi =02 vi =02 vi =03 vi=04 vi=04
retaining v, =02 v, =04 v, =03 v, =072 v, =04
wall, 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial
H (m) Axial load load + Axial load load + Axial load load + Axial load load + Axial load load +
Lane load Lane load Lane load Lane load Lane load
1.0 0.77 1.46 0.28 0.55 0.42 0.84 0.69 1.57 0.26 0,54
1.5 0.74 1.42 0.27 0.53 0.40 0.81 0.67 1.54 0.25 0.51
3.0 0.64 1.29 0.24 0.48 0.36 0.74 0.61 1.42 0.23 0.45
6.0 0.54 1.10 0.20 0.4 0.30 0.63 0.51 1.22 0.19 0.37
30| 28ot= +HEY EM EM I 21X SIS =0



Table 5. Equivalent uniform pressure height heq when traffic direction is parallel to the retaining wall length direction with 0.3 m

distance between retaining wall inner face and closest boundary of standard truck (Case 2)

Equivalent uniform pressure height, heq (M)

Height of vi =02 vi =02 vi =03 vi=04 vi=04
retaining v, =02 v, =04 v, =03 ve = 0.2 v =04
wal, 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial
H (m) Axial load load + Axial load load + Axial load load + Axial load load + Axial load load +
Lane load Lane load Lane load Lane load Lane load
1.0 0.60 1.16 0.27 053 0.33 0.66 0.55 1.26 0.20 0.41
15 0.59 1.17 0.25 0.50 0.33 0.67 0.56 1.29 0.21 0.43
3.0 0.56 112 0.21 0.44 0.31 0.65 053 1.23 0.20 0.41
6.0 0.49 1.02 0.18 0.38 0.28 0.59 0.47 112 0.18 0.38

Table 6. Equivalent uniform pressure height heq when traffic direction is perpendicular to the retaining wall length direction

(Case 3—1)
Equivalent uniform pressure height, heq (M)
Height of vi =02 vi =02 vy =03 vi=04 vi=04
retaining vo =02 vo =04 v, =03 vo =02 vo =04
wal, 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial
H (m) Axial load load + Axial load load + Axial load load + Axial load load + Axial load load +
Lane load Lane load Lane load Lane load Lane load
1.0 529 439 1.76 1.51 2.06 1.96 2.38 328 0.67 0.91
15 404 3.45 128 1.21 1.58 1.61 2.02 2.80 0,52 0.80
3.0 2.53 2.35 0.75 0.89 1.01 1.20 1.49 2.14 0.36 0.69
6.0 1.66 1.7 0.49 0.72 0n 0,97 113 1.7 0.29 0.62

Table 7. Equivalent uniform pressure height heq when traffic direction is perpendicular to the retaining wall length direction

(Case 3-2)
Equivalent uniform pressure height, heq (M)
Height of vi =02 vi =02 vi =03 vi =04 vi =04
retaining voe =02 ve =04 ve =03 v, =02 ve =04
wall, 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial
H(m | Axial load | load + | Axial load | load + | Axial load | load + | Axial load | load + | Axial load | load +
Lane load Lane load Lane load Lane load Lane load
1.0 481 41 1.66 1.49 2.06 2.03 2.67 3,67 0.86 1.09
15 403 3.52 1.36 1.31 1.79 1.82 2,55 3.40 0.81 1.04
3.0 2,83 2,58 0.93 1.02 1.32 1.43 2.06 2.7 0.65 0.89
6.0 1.81 1.79 0.59 077 0.87 1,06 1,42 1.94 0.44 0.70

Table 8. Equivalent uniform pressure height heq when traffic direction is perpendicular to the retaining wall length direction

(Case 3-3)
Equivalent uniform pressure height, heq (M)
Height of vi=02 vi=02 vi =03 vy =04 vy =04
retaining v, =02 v =04 vo =03 v, =02 v, =04
wal, 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial 100 % 75 % Axial
H (m) Axial load load + Axial load load + Axial load load + Axial load load + Axial load load +
Lane load Lane load Lane load Lane load Lane load
1.0 488 416 1.68 1.51 2.09 2.05 272 372 0.87 1.10
15 4.09 357 1.37 1.32 182 1.84 2.60 345 0.81 1.05
3.0 2.89 2.64 0.95 1.04 1.35 1.46 212 277 0.66 0.90
6.0 1.91 1.88 0.68 0.90 0.92 111 1.61 2.05 0.48 0.73
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Table 9. The suggested values of equivalent uniform pressure height heq when traffic direction is parallel to the retaining wall length
direction with zero distance between retaining wall inner face and closest boundary of standard truck (Case 1)

Height of Equivalent uniform pressure height, heq (M)
retaining wall, vi =02 vi =03 vi=04 Maxi | Final suggest
H (m) Ve =04 v, =03 v, =04 aximum vaiue value
15 0.53 0.81 0.51 0.81 0.85
3.0 0.48 0.74 0.45 0.74 0.75
6.0 0.41 0.63 0.37 0.63 0.70

Table 10. The suggested values of equivalent uniform pressure height heq When traffic direction is parallel to the retaining wall length
direction with 0.3 m distance between retaining wall inner face and closest boundary of standard truck (Case 2)

Height of Equivalent uniform pressure height, heq (M)
retaining wall, vi =02 vi =03 vi=04 Maximum value Final suggest
H (m) v, =04 v, =03 v, = 04 L val value
15 0.50 0.67 0.43 0.67 0.70
3.0 0.44 0.65 0.4 0.65 0.65
6.0 0.38 0.59 0.38 0.59 0.60

Table 11, The suggested values of equivalent uniform pressure height heq when traffic direction is perpendicular to the retaining

wall length direction (Case 3)

Height of Equivalent uniform pressure height, heq (m)
retaining wall, vi =02 vi =03 vi=04 . Final suggest
H (m) Vo= 04 Vo =03 v, =04 Maximum value value
1.5 1.37 1.84 1.05 1.84 1.85
30 104 146 0.9 146 150
6.0 0.9 1.1 0.73 IR 1.15
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Il Casc 1. Traffic direction is parallel to the retaining wall length direction
with zero distance between retaining wall inner face and closest boundary of standard truck

[l Case 2. Traffic direction is parallel to the retaining wall length direction 4
with 0.3 m distance between retaining wall inner face and closest boundary of standard truck
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Fig. 8. Suggested value of equivalent uniform pressure height with height of retaining wall and each cases
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