
DISCUSSION

Reply to the discussion by Mesri on “Field study of pile –
prefabricated vertical drain (PVD) interaction in soft clay”1

Dongli Zhu, Buddhima Indraratna, Harry Poulos, and Cholachat Rujikiatkamjorn

The authors appreciate the Discusser for his comments, sug-
gestions, and interest in this research. In this Reply, the Authors
would like to provide clarifications regarding the points men-
tioned by the Discusser (Mesri 2021).

Clarification regarding the meaning of the straight
dashed line in Fig. 3
The Authors agree that the meaning of the straight dashed line

in Fig. 3 is not entirely clear. As pointed out by the Discusser,
Mesri (1975) proposed eq. R1 to estimate the undrained shear
strength of soft clay based on preconsolidation pressure.

ðR1Þ SuðmobÞ ¼ 0:22s 0
p

This equation has been widely accepted in geotechnical engineer-
ing practice to establish a lower bound of undrained shear strength
for normally consolidated soil. By comparing the lower bound of
undrained shear strength based on eq. R1 and the interpreted
undrained shear strength based on cone penetration test (CPT)
results, a verification check can be performed on the interpretation
of the undrained shear strength. In addition, the offset between the
interpreted and the lower bound of undrained shear strength can be
used to qualitatively assess the overconsolidation ratio of the soft soil.

Clarification regarding the meaning of “interpreted
undrained shear strength”
The interpreted undrained shear strength profiles fromCPTs con-

ducted at six different locationswere employed to produce the aver-
age interpreted undrained shear strength profile shown in Fig. 3.
The undrained shear strength profiles were interpreted based

on eq. R2 recommended by Lunne et al. (2002)

ðR2Þ Su ¼ qt � svo

Nkt

where Su is the undrained shear strength; qt is the corrected CPT
cone resistance; svo is the vertical overburden stress; Nkt is the
bearing factor for net tip resistance, for which a value of 16.5 was
used then calibrated against the field vane test results reported
by Zhu et al. (2020) and Kelly et al. (2014) at the same site.

The typical undrained shear strength estimated by Mesri and
Kane (2018) at 6mdepth is approximately 15 kPa, which reasonably
agrees with the average interpreted undrained shear strength pro-
file plotted in Fig. 3.
It is worth noting that the interpreted average undrained shear

strength is less than the lower bound of the undrained shear
strength predicted by eq. R1 (the straight dashed line in Fig. 3)
between 11 and 12 m below ground surface. This can be attributed
to the increasing organic content at this depth.

Clarification regarding the preconsolidation profile
Based on the CPT test data and eq. R3 recommended by Lunne

et al. (2002), the overconsolidation ratio can be calculated as

ðR3Þ OCR ¼ k
qt � svo

s 0
vo

� �

where OCR is the overconsolidation ratio; k is an empirical factor
typically ranging from 0.2 to 0.5; qt is the corrected CPT cone re-
sistance; svo is the vertical overburden stress; s 0

vo is the effective
vertical overburden stress.
The equivalent average preconsolidation pressure between 2

and 12 m below ground surface ranges from 45 to 75 kPa. At 6 m
below ground surface level, the average estimated preconsolida-
tion pressure is 63 kPa, which agrees with the value of 64 kPa
assessed by Mesri and Kane (2018).
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