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CvycLic LATERAL LOADING OF A LARGE-SCALE
PiLE Grour®

Discussion by Shamsher Prakash,' K. Sreerama,’ and Sally Prakash®

The writers have analyzed the test data presented by the authors on the
single pile and have predicted the pile group behavior for the group tested
by the authors on the basis of the study of model piles (Prakash 1962):

1. The load had been applied 1 {t above the mud line and the deflections have
also been measured at the load point (Fig. 6 of the authors). Therefore the fol-
lowing equation will be used to interpret the single pile test data:

_AQR . B,MT?
EI EI

and Moment, M = Q X 1’ Ib-ft. Davisson and Gill (1963) calculated the A and
B coefficients for clays as

Av= 14 By= 1.0 (6)

where A,, B, = deflection coefficient; Q = applied load; R = relative stiffness
factor = 4\V/EI/k; k = soil modulus assumed constant with depth; and EI =
flexural stiffness of the pile.

2. On the basis of pile tests on groups in sand, Prakash (1962, 1981) and
Davisson (1970) had recommended that if the spacing of piles in the direction
of load is 3d, the effective value of k(k,) is 0.25k, where d = the diameter of
the pile.

3. For a spacing of 3-d in the pile group, then from Eq. 1 we obtain

A,QR’ B,MR*
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where y' = deflection of the pile group at the same load as on single pile.
The values of y’' so computed have been listed in Table 2. The predicted and
measured load deflection curves are plotted in the attached figure.

DisTRIBUTION OF LoADS TO THE PILES

The question of load distribution on piles was studied by Prakash (1962)
in his model tests on piles in sand and the corresponding distribution is shown
in Table 3 along with that from Fig. 10 of authors.

ANALYSIS

The full scale pile tests in this paper and the model pile tests of Prakash
(1982) differ in the following respects:
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TABLE 2. Results of Group Pile Calculations

S.No. Deflection, (y) in. Single pile, O (lb) y'
(1) 2 (3) (4)
1 0.10 4,200.00 0.27
2 0.20 7,200.00 0.54
5 0.40 11,600.00 1.08
7 0.60 14,600.00 1.63
10 0.80 16,800.00 2.18
12 1.00 18,600.00 2.72
15 1.25 20,800.00 3.41

1. The full scale pile tests are in over-consolidated clay, while the model pile
tests were in sand.
2. The full scale pile tests were performed with two-directional loading, while
the model pile tests were performed with one directional loading.

TABLE 3. Distribution of Total Load in the Front, Middle, and Back Row of Piles

Front Middle Back
Load | Percent | Load | Percent | Load | Percent Total
Deflection (kips) | of total | (kips) | of total | (kips) | of total kips (%)
(1) () () 4) (5) (6) 7 (8)
1 in. (Fig. 10)* | 13.52 35% 12.95 34% 11.75 31% 38.22 (100%)
2 in. (Fig. 10)* | 19.09 39% 15.68 2% 14.32 29% 49.09 (100%)
Prakash (1962) ~ 40% - 32% - 28% 100%
Wen® (1955) -~ 43% - 34% - 23% 100%
"Authors’ Fig. 10.
®Quoted Prakash (1962).
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3. The full scale pile tests are performed with complete control of moment at
the point of load application (M = Q) while in the model tests the rotation of
the pile cap had however been monitored, but not controlled.

Despite the above variations in the test conditions, it is extremely interesting
to note that (1) The predicted load deflection for full scale pile group agree very
well with the measured load-deflection; (2) the results of full scale tests on clays
and the model pile tests on sands give almost identical distribution of loads in
different piles; (3) the most significant conclusion is that the analysis of single
pile and pile groups according to theory of modulus of subgrade reaction predicts
the behavior well provided a reasonable value of soil modulus is estimated; and
(4) the interaction effects under lateral loads both in sands and clay are of the
same order.
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RATE EFFECTS IN PRESSUREMETER TESTS IN CLAYS® |

Discussion by S. Prapaharan,’ Associate Member, ASCE,
and S. Thevanayagam,® Senior Member, ASCE

The authors should be commended for their exhaustive experimental and
numerical studies of the cavity expansion problem. A few points, however,
appear to deserve clarification.

In their numerical analysis of the laboratory specimen, the authors ob-
tained higher limit pressures due to consolidation alone, and since this was
not found in the experimental results, they concluded that the effect of creep
is significant in the pressuremeter tests. The writers, however, believe that
the higher limit pressures were not obtained in the laboratory tests due to
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