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Evaluation of Unit Side Resistance of Drilled Shafts
by Revised SPT N Value
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Abstract

Bearing capacity of a drilled shaft can be separated into side resistance and base resistance. But in domestic design
procedure side resistance is usually underestimated compared with base resistance. Results of bi-directional test showed
that measured side resistances in each different layers are larger than those evaluated from several suggested methods.
In this study, measured side resistances in each different layer of drilled shafts installed in domestic sites are analyzed
and compared with evaluated side resistances from the method using revised SPT N value. For weathered rock and
soft rock layer, from which rock core can hardly be obtained, we suggested new evaluated methods using revised SPT
N value instead of the method using uniaxial compressive strength of rock. Resuts showed that the ranges of side

resistance of cohesive and non-cohesive layer are f, < 5tf/m” and f, < 15tf /m? respectively. Range of side resistance

in weathered rock is 15tf/m? < f, < 50tf/m? and that in soft rock f, > 35tf/m?>.
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Table 1. Unit side resistance of clay layer

Proponents Unit side resistance Note

Reese and O'Neill (1988)

f=c,=ac,

— ¢,=adhesion (tf/m?),

— a=adhesion factor,

— ¢,=undrained adhesion (tf/m?),
(Cu =2.9N7T? (tf/mQ)
al. (1971))

. through design suggestion Hara et

Japan Road Bridge Specification
(Japan Road Association, 2002)

0.1¢, or N(<15)

Briaud et al. (1985)

f=0.224p N

— f=maximum side resistance,
— p,=atmospheric pressure (10tf/m?),
— N=SPT value

Explanation Structure Foundation

f. =02N, (= 5.0tf/m?)

— N, =average of SPT N value

Design Code (KGS, 2009)

f, =0.1N, (< 5.0tf/m?)

In the case of Preboring method : driven pile for 1/2 to reduce
the applicable

Design Code for Architectural
Foundation Structure
(Architectural Institute of Korea, 2005)

f, =08c(< 10tf/m?)

¢ = undrained shear strength of clay

6 e=AgtEstel=2d H29d M12=



Table 2. Unit side resistance

of sand layer

Pile type Proponents Unit side resistance Note
Explanation of Road Bridge Design Code
(KSCE, 2008) and Deglgn Code for Architectural f.= 025N (N < 50)
bored Foundation Structure ’ ] ) ) }
precast (Architectural Institute of Korea, 2005) — J : maximum side resistance
pile i i i .
Design Improvizi:;;i%gngestlon for Pile PR — p, © atmospheric pressure (10tf/m?)
Korea Land & Housing Corporation, 2008 . .
( o b ) — N : SPT value
Meyerhof (1976) f=0.02p, N
driiled Briaud et al. (1985) £=0.224p, N*2 — NV, : average of SPT N value
shaft
Design Code for Architectural Foundation 9
=0.25/V_ (< 12.5¢
Structure (Architectural Institute of Korea, 2005) L A 1)
Table 3. Unit side resistance of rock socketed drilled shaft
Proponents Unit side resistance Note

NAVFAC (1982)

f, (kPa)= (6.0—7.9) f2°

- f, * lower compressive strength correction pressure

FHWA (1999)

— g, ‘- unconfined compressive strength

0.5
c ) — p, - atmospheric pressure

Canadian Foundation
Engineering Manual (2006)

q 0.5 o !

f, =0.65p, —) < 0.65p,
p!l a
o qu 0 o ’
fo=up, Pl [ = 0.05f,

- fU' . specified compressive strength of concrete
— u - friction factor(smooth socketed = 0.63, in—between
things socketed = 1.42, rough socketed = 1.9)
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Fig. 1. Revised SPT N value for 1 cm penetration (~/cm) (Lee, et. al., 2011)
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Fig. 2. Unit side resistance versus revised SPT N (A/cm)
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