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ABSTRACT 

The study described herein presents a procedure to predetermine the 

bearing capacity of a pile, driven in saturated clay soil, at all times subsequent 

to installation. The applicability of this procedure is shown by a comparison 

with observed values published by Reese and Seed. 
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CHAPTER I 

INTRODUCTION 

The principal function of a pile is to carry the loads exerted by a structure 

if the immediately underlying soil does not have adequate bearing capacity to permit 

the use of shallow spread footings. In general, piles receive this support in the 

soil in two ways, namely, through direct axial support at their lower end and 

through friction on their sides. Piles receiving the majority of their support 

principally at their lower end are referred to as bearing piles, while those re¬ 

ceiving support principally through friction on their sides are referred to as 

friction piles. 

Soils may be broadly grouped into two principal types, namely, coarse¬ 

grained soils such as silts, sands and gravel, and fine-grained soils such as clays. 

In coarse-grained soils, equilibrium stress conditions are always developed within 

a brief period; hence, piles driven in such soils attain their final bearing capacity 

almost instantaneously and certainly well in advance of the application of structural 

loads. However, in the case of fine-grained soils, equilibrium conditions generally 

develop only after a prolonged period; this is particularly true where the fine¬ 

grained soil is fully saturated as any deformation of the soil mass will involve 

movement of the pore water which can only occur at a very slow rate. Therefore, 

piles driven into clay soils take some considerable time to develop their final 

bearing capacity, and the variation in the magnitude of the capacity with time may 

be substantial. Piles in clay soils receive their support almost wholly through 

side friction. 

The purpose of the study described in this thesis has been to evaluate the 

1 



variation of the bearing capacity of a long friction pile in saturated clay with time 

after installation. Consideration is restricted to a consideration of soft clay, a 

condition frequently encountered in the United States. From the results of this 

study it is possible to predict, with a reasonable degree of accuracy, the bearing 

capacity at any time for a friction pile in soft saturated clay employing data 

determinable prior to installation of the pile. This possibility constitutes a 

notable advance in the elucidation of the behavior of piles in soft clay. 

This thesis is organized in the following manner. Consideration is first 

given to the somewhat limited previous work in this area, and then the theoretical 

considerations involved are presented. These theoretical considerations are 

then compared with available observational data. 
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CHAPTER II 

PREVIOUS WORK 

2.1 Introduction 

Before describing the previous work performed in this area it is necessary 

to present a background description of the actual physical occurrences associated 

with driving a friction pile in a saturated soft clay. 

When a pile is driven into a saturated clay an equal volume of soil must be 

displaced as no volume change of the soil can occur within the brief period involved. 

The displaced clay moves sideways and then upwards from the toe of the pile 

forming a shell of disturbed soil around the pile, as shown in figure 2.1. At the 

same time, high water pressures are developed within the soil which decrease 

with increasing distance from the pile. The net effect of these occurrences is 

to lower the shear strength of the soil below its undisturbed value, and the bear¬ 

ing capacity of the pile is consequently low. With time the excess water pressures 

gradually dissipate as water flows slowly from the pile in a generally horizontal 

direction. This permits the disturbed soil to densify or consolidate, increase in 

shear strength, and thereby increase the bearing capacity of the pile. It has been 

found that the shear strength after consolidation exceeds the undisturbed shear 

(3) (4) strength of the soil. ' '' 7 

It will be apparent that any evaluation of the bearing capacity variation with 

time after driving involves a study of the magnitude of water pressures developed 

by driving, their mode of dissipation, and the corresponding variation in shear 

strength. It is essentially these points that are given detailed consideration in 

this study. Consideration is now given to the findings of previous workers with 

3 



clay surface after driving 

original clay surface 

Figure 2.1 Shows the clay shell around the pile 
and shear stresses. 

i 

4 



respect to these factors. 

2. 2 Cummings, Kerkhoff and Peck 

(3) 
Cummings, Kerkhoff and Peck v ' conducted tests on large group of piles with 

large center to center spacing in a soft saturated clay. They were primarily 

concerned with the determination of water contents (defined as the ratio of weight 

of water to weight of solids in a given soil mass) in the soil surrounding the 

piles, but no attempt was made to determine the bearing capacity. They deter¬ 

mined water contents at various depths both before driving of the pile and for 

a year afterwards. These determinations established quite clearly that the water 

content of the soil was approximately uniform with depth, but decreased within 

the disturbed zone adjacent to the pile with increasing time. This led them to the 

forementioned conclusion that pore water had migrated from the disturbed soil zone. 

Unconfined compressive tests (which may be considered the soils equivalent 

of concrete cylinder test) were performed on both undisturbed and disturbed samples. 

The results of typical tests are presented in Table 1, which shows that before 

TABLE 1 

Average Soil Test Results 

Description 
Location 

Boring 
A 

Remolded 
Adjacent 
to pile 

Adjacent 
to pile 

Adjacent 
to pile 

Elapsed time 
after driving, 
in months 

Before 
At time 
t= 0 1 11 

Water content 
(percent of 
dry weight) 

24.7 24.7 22. 8 22.0 

Compressive 
strength (tons 
per sq.foot) 

0. 61 0. 28 0.56 0.75 
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driving the strength of the soil was 0. 61 tons per square foot but that immediately 

after driving the strength of the soil beside the pile was 0. 28 tons per square 

foot. After one month the strength had doubled, as a consequence of consolidation, 

while after 11 months it had attained a magnitude of 0. 75 tons per square foot, 

which is seen to be well an excess of the undisturbed value of 0. 61 tons per square 

foot. 

2.3 Reese and Seed 

(2) 
Reese and Seed have presented the results of measurements of pore water 

pressures and bearing capacities of pipe piles driven into soft saturated clay. The 

pipe piles were of 6 inches diameter and penetrated about 15 feet into the clay. 

Pore water pressure and total pressure gages were installed at various depths 

along the pile, and measurements made during driving, immediately after driving, 

and one month afterwards. Corresponding theoretical pore water pressure values 

were obtained by subtracting the effective pressures ascertained from laboratory 

consolidation tests on both undisturbed and completely remolded soil samples from 

theoretically deduced total pressures. The theoretical water pressures were found 

to be in only fair agreement with the observed values, except at large values of 

time at which the pressures were essentially hydrostatic. 

The consolidation around the pile was analysed on the assumption that the 

dissipation of the excess hydrostatic pressures around the pile was similar in 

behavior to the corresponding heat diffusion problem by Car slaw and Jaeger. A 

comparison between the computed and measured water pressure dissipation at 

the pile wall showed good agreement, as shown in figure 2. 2. The variation of 

the pore water and total pressures at the pile wall during a typical test are 

6 



reproduced on figure 2.3. It is seen that the effective stress does not show any 

significant increase as the water pressure decreases, which must be attributed 

to experimental error inasmuch as the corresponding increase in shear strength 

and bearing capacity of the pile shown in figure 2.4 are in good agreement with 

the rate of decrease in excess water pressure. The actual bearing capacity 

values versus time were plotted as shown in figure 2. 5; it is seen that the final 

capacity was 5. 4 times the initial value. 

7 
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CHAPTER III 

THEORETICAL CONSIDERATIONS 

3. 1 Introduction 

Consideration is given, in turn, to the magnitude of the water pressures 

developed during installation of the pile, the manner of dissipation of these 

pressures at subsequent times, and the corresponding variation in the shear 

strength of the soil and the bearing capacity of the pile. 

3. 2 Magnitudes of induced water pressures 

It has already been stated that significant pore water pressures are 

developed beside the pile during its installation. This increase in pore water 

pressure is a consequence of the remolding or disturbance of the soil and to 

its compression and displacement during driving. 

The extent of the remolding or disturbance of the soil has been given 

consideration by previous workers in this area. Results obtained by Reese 

(4) 
and Seed showed that the remolding produced by pile driving caused a shear 

strength loss of 0. 60 to 0. 70 times that caused by complete remolding. Similarly 

Cummings, Kerkhoff and Peck observed a strength loss of 0. 5 times that due 

to complete remolding. It is considered that a value of 0. 7 represents a 

satisfactory, conservative assumption for use in future considerations. Attention 

is now directed to a determination of the total pressure acting on the wall of the 

pile; a procedure proposed by Reese and Seed is utilized here. In this procedure 

it is assumed that the displaced soil behaves essentially as a viscous fluid, and 

that the fluid moves upwards near the pile in the form of a shell as shown in 

figure 3.1. The pressure in the fluid at any depth z can be obtained by equating 
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the total upward force on the column of the fluid above depth z to the downward 

forces on this column due to the shearing resistance of the fluid acting on the 

inner and outer surfaces of the shell and the weight of the fluid 

p n(a^R^ - R.^) = T.(2TTRZ) + T (2aRTTz) + yrT(a^R^- R^)z 
Z 1 o 

Pz = 

2T. + 2aT 
= l-± 

R(a - 1) 
+ y]z (3.1) 

where p^ = Pressure in the fluid at depth z 

R = Inner radius of the displaced clay shell 

aR = Outer radius of the displaced clay shell 

T = Shearing resistance on inner surface of clay shell 

TQ = Shearing resistance on outer surface of clay shell 

y = Unit weight of the soil. 

In the above equation the total pressure p can be calculated if a, T. and TQ 

can be specified. The factor "a" has been observed to lie within the range 3 to 5, 

and a value of 4. 5 is selected for future considerations. The shear strengths T 

and TQ can be found from tests with the direct shear apparatus; to determine T 

it is necessary to replace one-half of the conventional sample by the material 

comprising the pile. It is necessary in the shear tests to employ both undisturbed 

and completely remolded soil samples; the desired values of T. and TQ are then 

taken as the values corresponding to a 0.70 strength loss. 

The total lateral pressure acting on the pile wall is clearly also of magnitude 

p inasmuch as the clay has been assumed to be a viscous fluid. Having determined 

the value of p from equation 3.1, the pore water pressure present beside the wall 

13 



Pile 

Figure 3.1 Illustrates the pressures on a 
segment of pile taken at any depth z 
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can be determined directly where the effective stresses are known. These stresses 

can be ascertained from a determination of the variation of the water content with 

effective stresses in consolidation tests on undisturbed and completely remolded 

samples; typical plots of their variation are presented in figure 3. 2. As stated 

above, approximately 70 percent remolding occurs on driving, and an intermediate 

curve corresponding to this condition must accordingly be considered, as shown 

in figure 3. 2. From this latter curve the effective pressure p'. corresponding to 

the water content of the soil, which is uninfluenced by the driving, may be directly 

determined. The magnitude of the excess water pressure developed due to 

driving is then given by the following expression 

u = p - p'. (3. 2) 

where 

u = Excess hydrostatic pressure 

p = Total pressure 

p'^ = Initial effective pressure 

3. 3 Dissipation of excess water pressures 

It has been observed that when the pile is long compared to its diameter 

the excess water pressures developed by driving are essentially constant with 

depth^1^)^) and that; their dissipation occurs due to an essentially horizontal 

water flow. It is accordingly possible to consider the dissipation as a two- 

dimensional process with the flow wholly horizontal. The partial differential 

equation expressing the decay of water pressures is now derived on the basis of 

the generally accepted assumption of Terzaghi’s consolidation theory. 

Consider the element shown in figure 3.3. The only flow occurring within 

15 
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this element is the radial flow of velocity v . 

The volume of water flowing into the element per unit time is given by 

the expression 

9v , 
q. = (v - —^ • -£-) (r • d0) nn r 9r 2 

and the volume of water flowing out q^ is 

9v 
q . = (v + —— • -£) (r + dr) d0 r>ut r 9r 2 ' 

hence the net out flow is given by 

0V 

(qout ■ V = • dr) rde + v
r • dr • d0] 

which must equal the change in volume of the element per unit time, or 

aT = <vr + rif)111' de <3-3> 

If V denotes the volume of the solids and e the voids ratio, then the total volume 
s 

V^, is given by 

V„ = V (1 + e) = dr • r • d0 
JL S 

where 

V 
s 

constant = 
r • dr • d0 

1 + e 

9V 
T 

9t 
= V 

9e 
s at 

de 
9t 

r • dr • d0 
1 + e 

1 + e 
r • dr • d0 

9e 
9t 

(3.4) 

9V Substituting the value of — from equation 3. 3 into equation 3. 4 we have 
dt 
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(3.5) 
9e 
at 

1 . 9v 1 + e r r n   [v + r —— ] r r 8r 

Now 

8h = — • 9u 
y 'w 

and from Darcy's law 

^r 9u 
vr y 9r 

'w 
(3. 6) 

where 

= coefficient of permeability 

Differentiating equation 3. 6 with respect to r gives 

9v 

9r 

k a2 
r a u 

y 2 fw 9r 
9v 

and substituting the values of v^ and in equation 3. 5 

9e = ^ +6^kr fa
2u 1 8u 

at y L . 2 + r 8r J 

w dr 

but 

where 

9e 9u 
at " av * at 

a^ = coefficient of compressibility 

Hence, from equation 3. 7 and 3. 8 

(3.7) 

(3.8) 

au 
at 

(1 + e) k 2 
 r r 9_u 1 9u 
a • y . „ 2 r 9r (3.9) 
v w 9r 

Equation 3. 9 is the governing differential equation for the case of a single pile 

in an infinite medium. 

Substituting 

19 



yields 

c 
v 

(1 + e)k 
r 

v r w 

2 
8u r 8 u 1 8u - 
8T= Cv[7T+r 3f] 

dr 

where 

(3.10) 

c = coefficient of consolidation, 
v 

It will be apparent that at arid near the pile the water pressures will show a 

gradual reduction thereby permitting consolidation of the soil. However, the 

outward flow of water induced by these dissipating pressures causes increasing 

pressures at greater distances from the pile that continue for some prolonged 

period before gradually dissipating. In other words, the dissipation of the water 

pressures set up by driving involves both consolidation and swelling. The factor, 

coefficient c^ in equation 3.10 is appropriate only for consolidation and must 

accordingly be replaced by coefficient c where swelling is occurring. The most 

accurate procedure for the determination of values of the coefficients c and c 
V s 

is to perform triaxial consolidation tests on samples of remolded soil permitting 

only radial drainage. 

As noted previously, Reese and Seed solved equation 3.10 in an approximate 

manner. In this study an improved solution has been obtained which takes into 

account the simultaneous occurrence of both consolidation and swelling. This 

solution was obtained by the use of the finite difference technique, details of 

which technique may be found in many textbooks dealing with this topic. 

Considering the typical points 0, 1, 2 shown in figure 3. 3 the finite difference 

expression corresponding to equation 3.10 is as follows 

20 



u0 A U0 u0 - 2u +u, u„ - u. 
/ t -f* At tv , vp2 o 12 1 "i/oii\ 
( ^ ) = c (or cs) 1—2  + - <3- n> 

Ar 
r • 2 • Ar- 

Putting r = n x Ar and 

AT = 
c (or c ) x At 

V s 

Ar2 

equation 3.11 becomes 

u = [AT [u. (1 + —■) + u. (1 - |-)] + u <1 - 2AT)} (3. 12) 
o 2 2n 1 zn o 
t + Z\t 

where 

u = pore pressure at time t + At 
°t + At 
u = pore pressure at time t 
°t 

It is assumed that the pile is imprevious and that therefore there will be 

no flow into pile. This condition is represented by the relation 3u/3r = 0 at the 

pile surface, or that u = u for the typical point "0" at the pile surface. 
Z JL 

Solutions were obtained with an IBM 1620 computer. The program is pre¬ 

sented in full in appendix A at the rear of the thesis. A typical solution showing 

the decrease in the water pressures beside the pile with increasing time is 

presented in terms of non-dimensional coordinates in figure 3. 4; it was assumed 

in this solution that c equals 4 times c . s v 

In a practical situation it would be necessary to substitute the exact values 

of the coefficients c and c , as determined from triaxial consolidation testing, 
v s 

into the computer to get the variation of the water pressure beside the pile with 

time. It is generally, however, sufficiently accurate to assume c equal to 4 s 

times c , in which case the water pressure reduction can be ascertained directly 
v 

from figure 3. 4. 

21 
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3. 4 Effective pressure 

The dissipation of water pressure causes a corresponding increase in the 

pressure carried by the particle structure of the soil, the so-called effective 

pressure, according to the relation 

p = p' + u (3.13) 

in which the total pressure p remains constant. The initial effective pressure 

p' is ascertained from consolidation testing as previously described, while the 

final value of p'^ is clearly simply equal to p. From figure 3. 2 it is possible to 

obtain directly from the curve MN the variation of water content with the known 

effective pressure values. 

3. 5 Shear strength 

To ascertain the shear strength of the soil beside the pile at a given time 

after driving it is necessary to perform triaxial shear tests on samples of the 

soil consolidated to the water content obtaining beside the pile. To account for 

the remolding that has occurred due to driving it is necessary to perform tri¬ 

axial tests on both undisturbed and fully remolded samples and to select a shear 

strength corresponding to 70 percent remolding. The triaxial tests should be 

performed with undrained conditions, that is, no water should be allowed to leave 

or enter the sample during the shear tests. The peak value of the shear stress 

attained in such a test is the so-called consolidated undrained shear strength c cu 

whose value will be essentially independent of the normal stresses. 

The performance of several tests on samples consolidated to different water 

contents will clearly permit a plot of shear strength versus water content which 

could be employed to read directly the shear strength at all times subsequent to 

23 



driving. 

3. 6 Bearing capacity 

It is generally accepted that the ultimate capacity of a vertical pile driven 

in soft saturated clay is approximately equal to the surface area of the length of 

the pile embedded in the ground times the undrained shear strength. In addition, 

there will be some small end bearing component which however, is generally small. 

In general, then, we have 

P , = c TTDL + A x 9 c 
ult cu cu 

where 

P = ultimate bearing capacity of the pile 

c = shear stress of the clay soil 
cu 

D = diameter of the pile 

L = embedded length of the pile 

A = cross sectional area of the pile 

In subsequent considerations, the small end bearing component of the 

ultimate capacity is neglected. 

In some instances, it has been observed that the ultimate capacity of a pile 

is significantly lower than the value determined in the above manner. It is 

generally presumed that this is attributable to failure having occurred at the 

pile/soil interface when the shear strength is presumably lower than that of the 

soil alone. To account for this possibility, the shear tests described in the 

preceding section could be repeated in a direct shear apparatus with one half of 

the apparatus containing the pile material. Should these further tests indicate 

significantly lower shear strengths then these values would clearly be more 

24 



appropriate for the determination of the bearing capacity. 

The procedure outlined in this chapter permits the determination of the 

ultimate capacity, and therefore the allowable capacity, of a friction pile in soft 

clay from values determinable prior to pile installation. In the following chapter 

the procedure is employed to predict the ultimate capacity of a pile on which load 

tests were performed. Satisfactory correlation between the computed and 

observed capacities was obtained. 

25 



CHAPTER IV 

PRACTICAL APPLICATION OF THEORETICAL CONSIDERATIONS 

The validity of the theoretical considerations presented in the preceding 

(2)(4) 
chapter is now investigated employing pile test data published by Reese and Seed. 

The data considered represents the most complete and accurate information 

available concerning the variation of capacity of a vertical pile in soft clay with 

time subsequent to driving. 

The relevant data and calculations for this comparison of theoretical and 

observed capacities is presented in appendix B at the rear of the thesis. The values 

of capacity thus obtained are compared in Table 2 and presented graphically in 

figure 4.1. 

TABLE 2 

Comparison of Theoretical and Observed Values of Bearing Capacity 

Hours after 
driving 

Measured bearing- 
capacity by Reese 
and Seed 

LBS. 

Calculated bearing- 
capacity by the 
procedure developed 

LBS. 

0 700 920 

100 4500 4360 

300 6000 5660 

500 6100 6420 

700 6200 6870 

It is seen there is extremely close agreement between the computed and observed 

behavior. While such close agreement must be considered somewhat fortuitous in 

view of the many assumptions involved, it must nevertheless be assumed that the 

26 
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fundamental concepts introduced are generally satisfactory. There is clearly an 

urgent need for more data of the type presented by Reese and Seed. 
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CHAPTER V 

CONCLUSIONS 

1. The proposed procedure provides a satisfactory means of determining 

the variation with time of the capacity of a vertical pile driven in soft clay. 

2. The time required for the dissipation of excess water pressures, or 

increase in bearing capacity, is approximately proportional to the square of the 

radius of the pile and inversely proportional to the horizontal coefficient of 

consolidation. The given solution permits a direct evaluation of the time required 

for the attainment of the final bearing capacity. 

3. It is apparent that much more practical data must be obtained before 

pile capacities, and their variation with time, can be determined with accuracy. 
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APPENDIX A 

Fortran computer program for water 

pressure dissipation beside pile. See 

section 3.3 for further details. 
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PUNCH l 
1 FORMAT !22HC. V. PRATAP CHOWOAKY) 

0 IMF NS I ON U! 103,1 M»JC( 17),JN( 100) 
100 RhAO 2,CC,CS*R* X 

2 FORMA TI 4F 10. 6) 
READ 3« VALUE »HI,HD § TI* T T 

3 FORMATl5F10.6) 
N=(HO-1•1/HI 
M=TT/T1 
NN=N+2 
MM=M+2 
DO A 1=1»MM 
DO A J = 19 NN 

A UU, J)=0. 
U( 1» l)=VALUE 
11=0 
DO 1A K =1 § M 
IF IK-li 22,22*23 

22 A=l(U(K|2)-U(Ktl))*(2.*X+l.))/!2.*X) 
GO TO 2A 

23 A=2.*!UIK»2)-U!K»II) 
2A IF I A)5» 6,7 
5 UOm, 1)=U!K,IH-A*CC 

GO TO 8 
6 U!K+l,l)=U!K,l) 

GO TO 8 
? utK+i,n=uiK»n+A*cs 
8 JC(1)=1 

II =11+1 
NI =N~1 
IF IIl-M) 919»17 

9 DO 1A 1=it Nl 
P=L 
Y= U(II,L+2)-2.*U!II«L+L)+Uf11*LI 
Z=tU( II ,L+2)-U! II ,L))/(2.«(P+X),) 
SUM=Y*Z 
IF ! SUM)10,11,12 

10 UUI + ltL+U =U(II ,L+1)+SUM*CC 
GO TO 13 

11 U( 11 + 1» L +11 =U( II *L+n 
GO TO 13 

12 UIII+ltL+11 =U(II ,L+l)+5UM*C$ 
13 JCIL+l)SP+1• 
1A CONTINUE 

HX=R/X 
PUNCH 15 

15 FORMAT (29HRADI US OF THE PILE = 3 INCHES) 
PUNCH 16,CC »C$,XfHX 

16 FORMAT!3X,3HCC=F10.6,5X,3HCS=F10.6,5X,2HX=F10.2,5X,3HHX=Fl0.2) 
17 DO 21 MI=1,NI,5 

PUNCH 18vJCIMI)vJC<M!+l),JCIMI+2!vJCIMI+3)yJCfMI+4) 
18 FORMAT!5ll3) 

no 19 K I = 1, M 
JN(KI)=KI 

19 PUNCH 20,JN!KI)|U(KI,MI),U(KI»MH-i),UtKl»MI+2I»U!K!»MI*3), 
1U ( KI * MI + A ) 

20 FORMAT! I 3,2X,5F12.6) 
21 CONTINUE 

GU TO 100 
END 

C CC=COEFFICIENT OF CONSOLIDATION 
C CS=CUFFFICIhNF OF SWELLING 
C R=RADIUS OF THE PILL 
C X = A FACTOR R/R 
f. VALUE = E XCE S $ PORE WATER PRESSURE 
C HD/HI=NUMBER OF SPACF INTERVALS IN HORIZONTAL DIRECTION 
C. TT/T I = NUMBER OF TIME INTFRVALS IN PERPENDICULAR DIRECTION 
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APPENDIX B 

CALCULATION OF PILE CAPACITY 

The data employed here is taken from the published work of Reese and 

(2)(4) 
Seed, ' /v ' and refers to a detailed study made on a vertical pile driven in soft 

clay in California. 

The pile was of 6 inches diameter and embedded over a length of 15 feet. 

The embedded area was 24 square feet. The undrained shear strength of the soil 

immediately after installation of the pile was ascertained as 115 pounds per 

square foot. It was determined that at small values of time subsequent to driving 

failure occurred at the pile/soil interface and that the shear resistance was 

approximately 1/3 times the shear strength of the soil. The initial bearing capacity 

is accordingly 

115 
x 24 = 920 lbs. 

The total pressure at mid depth of the embedded length of the pile was 

determined from equation 3.1 

-2 x 120 + 2 x 4. 5 x 140 
P = [- 1/4 (20. 3 - 1) 

+ 112] 3 = 1270 lbs. 

From the consolidation test data the effective pressure corresponding to the known 

initial water content was found to be 430 lbs. per sq. ft. The initial excess water 

pressure is accordingly equal to the total pressure minus the effective pressure 

minus the hydrostatic pressure, thus 

(1270 - 430 - 409) = 431 lbs. per sq. ft. 

The final effective pressure equals 

(1270 - 409) = 861 lbs. per sq. ft. 
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The shear strength corresponding to the final value of water content under the 

effective pressure value of 861 lb. per sq. ft. was determined as 285 lb. per 

sq. ft. from consolidation data. The final bearing capacity was accordingly 

given by 

24 (285) = 6870 lbs. 

Considering now the capacity at intermediate times, the coefficient of 

consolidation c was determined from the consolidation tests as 
v 

Assuming 

-3 2 3. 75 x 10 in /min 

-3 2 
c = 15.00x10 in /min 

& 

and taking 

c • At 
v = .125 
Ar 

gave a value of 

At = 5 hours 

Utilizing figure 3. 4 gave the following values of water pressure at the specified times 

Hours 100 300 500 

u, water pressure, lb. per sq. ft. 108 43 17 

.'. total capacity, lb. 4360 5660 6420 

These values of bearing capacity are plotted on Fig. 4. 1. 
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