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A series of plate load tests were performed on a model T-shaped skirted footing by varying the normalized skirt depth and relative density of
sand from 0.25 to 1.5 and 30 % to 60 %, respectively. The findings revealed that, regardless of the roughness condition, the observed peak in
the pressure settlement ratio corresponding to relative densities of 30%, 40%, 50%, and 60% gradually vanished as the normalized skirt depth
was increased from 0.25 to 1.5. The results further revealed that at a given pressure, a lesser settlement ratio was observed for a skirted footing
than the footing without a skirt. The most significant benefit of providing a skirt to the footing was obtained when the base and skirt were
partially rough and the relative density of sand was kept at 30%. In all the cases, the observed bearing capacity ratio for the present skirted
footing was higher than the H-shaped skirted footing reported in the literature. Finally, an empirical equation was proposed to predict the
bearing capacity ratio and settlement reduction factor for a given skirt depth and sand relative density.
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1. Introduction

In Geotechnical engineering practice, the conventional shapes
(square, circular, and rectangular) of shallow and deep foundations were
employed. These foundations distribute loads to the underlying soil by
end bearing (in the case of a shallow foundation) or end bearing and
skin friction (in the case of a deep foundation) together. Furthermore,
the floating foundation is designed to balance the weight of the structure
built with that of excavated soil. But there can be certain circumstances
where the footing with different geometries such as Cross, T- and H-
shape in the plan is required due to economic and architectural reasons.
Such footings were termed multi-edge footings, as reported by [1-2].
According to a laboratory test on multi-edge footings conducted by [2],
the bearing capacity of the multi-edge footings was somewhat greater
than the bearing capacity of the square footing of the same width. A
numerical study using finite difference code FLAC 3D was performed
by [3] to study the failure behavior of the soil beneath the multi-edge
footing without a skirt. Over the years, researchers [4-10] focused on
using skirts attached to conventional shallow footings to improve the
bearing capacity and reduction in the settlement. The other technique
to reduce settlement below the superstructure is reported by [11].
Skirted footings were traditionally used for offshore structures [12-15].
On the other hand, its use in typical shallow footings has increased
nowadays as it results in a significant increase in bearing capacity and a
reduction in the settlement at a given pressure compared to a footing
without skirts under identical ground and loading conditions. Due to
the benefits of using skirted footings, particularly in loose sand, it can
also be considered an alternative ground improvement technique, as
reported by [9, 16].

* Corresponding author. £-mail address: kennedychibuzor@kiu.ac.ug (K. Onyelowe).

Furthermore, footings can be installed on the ground without
excavation for the foundation pit, even in the presence of a water table
[9]. A study on the H-shaped skirted footing was recently reported by
[17] by varying the relative density and the normalized skirt depth from
30 % to 60 % and 0.25 to 15, respectively. They confirmed the findings
of [2] about multi-edge footings without skirts. However, there is a lack
of research regarding T-shaped skirted footing in literature. The present
paper evaluates the performance of the T-shaped footing with and
without a skirt by conducting a laboratory plate load test. The results
obtained in this study were analyzed using multiple regression analysis.
The equations were proposed to predict the bearing capacity ratio and
settlement reduction factor for T-shaped footing with the skirt.

2. Materials Used and Experimental Procedure

The sand used in this study was collected from a place near Hamirpur
(31.63°N, 76.52°E), Himachal Pradesh, India. The sand had a specific
gravity of 2.67 and was classified as poorly graded (SP) following [18].
The maximum and minimum dry unit weights of sand were 15.97 kN/m?
and 13.06 kN/m® respectively. The properties of the sand were depicted
in Table 1. The sand was washed to remove the fines and the organic
matter before performing the experimental study. The relative density
chosen in this study varied from 30 % to 60 %, following the literature
[19, 20]. The consolidated drained triaxial test was performed at a
relative density of 30 %, 40 %, 50 %, and 60 %. The p’-q' plot is shown in
Figure 1. The curves were plotted to correspond to peak values. The
friction angle corresponding to a relative density of 30 %, 40 %, 50 %,
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and 60 % was determined as 36.06’, 38.64", 39.86, and 41.72" respectively.

The T-shaped footing and the skirt were prepared using 10 mm and 5
mm thick steel plates, respectively. The footing and skirt's rigid behavior
were anticipated with the selected thickness. The skirt was precisely and
firmly welded under the base of the T-shaped footing around the
perimeter using a steel plate carved into a T shape. The selected skirted
footing configuration represents field conditions in which (i) the skirts
were installed in the ground rigidly connected to the footing or (ii) the
skirts were installed first, followed by the installation of the footing on
top of the skirts and firmly connected to the same. The normalized skirt
depths adopted for the study of regular-shaped footings in literature [8-
9, 19-21] were in the range of 0.05 to 2. Keeping this in mind, the
normalized skirt depth (Ds/B) in this study varied from 0.25 to 1.5, where
Dsis the skirt depth and Bis the width of the footing. The flange width
(B) and overall depth (L) for the footing was kept at 80 mm. The flange
thickness and the web of the footing were 26 mm each, and the area of
the footing was 3500 mm? Figure 2 depicts the schematic of the T-
shaped footing with and without a skirt. The footing and the skirt were
made rough by gluing the sand particles to the base of the footing and
the inner surfaces of the skirt. Whereas for the partly rough condition,
no such sand particles were glued to the bottom of the footing or the
inner surfaces of the skirt. The details of the skirted footings used in
actual practice reported by [22] are provided in Table 2.

The interface friction angle () was determined from the modified
direct shear test for both partial rough and rough conditions
corresponding to a relative density of 30 %, 40 %, 50 %, and 60 %. The
plots for shear stress versus deformation are shown in Figure 3 and
Figure 4, respectively, for the partly rough and rough conditions of the
footing at different relative densities. The interface friction angles ()
were 22.90’, 23.61', 24.51" and 27.32" for partly rough footing conditions,
as well as 36.46, 38.07, 39.03" and 40.66" for rough footing conditions
corresponding to a relative density of 30 %, 40 %, 50 %, and 60 %,
respectively. However, in the present study, both the friction angle ()
and interface friction angle ( ) were obtained corresponding to the peak
values of the stress. Further, the applied minor principal stress ranged
between 24.252 kPa to 196.2 kPa for determining the friction angle of
the sand, whereas for the interface friction angle, the applied normal
stress was in the range of 49.05 kPa to 196.2 kPa. It is pertinent to
mention here that the ratio for; the partly-rough condition was 0.60-
0.65, whereas, for the completely rough condition, it was close to 1.

The model tests were performed in a test tank having dimensions 700
mm (length) x 450 mm (width) x 600 mm (depth). The dimensions of
the test tank were selected to ensure the pressure-settlement behavior
of the footing was not affected by the presence of rigid boundary
conditions. The tank was filled with eight equal layers of 60 mm each to
a height of 480 mm to prepare the sand bed. The weight of the sand to
a given relative density was calculated for each layer, poured from a
constant height to fill the given layer, and compacted manually using a
wooden rammer of 6 N. The number of required blows for compaction
for a given relative density was arrived at by trial and error. It was
ensured that the difference in measured relative densities was within +
1 %. The test on the prepared sand bed was performed with a strain-
controlled loading frame of 50000 N and a load cell of 5000 N capacity.
The photograph of the test setup and the T-shaped footing is shown in
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Figure 5. All the tests were carried out at a strain rate of 0.24 mm/min.
For testing footing without a skirt, the model footing was placed on the
surface of the prepared bed. The plunger for the load application was
brought in contact with the metal ball placed on the top of the footing
at the center of gravity (Figure 5 (b)) before continuing the load test. In
the case of footing with a skirt, following [9], the footing was pushed
into the sand (Figure 5 (c)) by applying the load till the footing base was
just in contact with the top surface of the sand. No heave was noticed
around footing by such placement procedure as reported by [9] for the
conventional footing. It implies that the marginal densification of the
sand around the skirt periphery may not significantly affect the ultimate
bearing capacity of the footing.

Table 1. Properties of sand.

Description Values
Dy (mm). 0.15
Dy (mm) 018
Dsp(mm) 0.2
Dy (mm) 022
Coefficient of uniformity, C, 146
Coefficient of curvature, C,. 0.98
Classification SP
Maximum dry unit weight (kN/m?) 1597
Minimum dry unit weight (kN/m?3) 13.06
Specific gravity 267
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Figure. 1. p-q’ plot of the sand at various relative density

Table 2. Details of skirted footings used in practice (after [22]).

Project name . . q i Foundation in Foundation . Normalised
il Type of foundation Location Soil condition T dimensions Skirt depth skirt depth
i = 2
Heidrun Tension leg platforms ~ North Sea, Norway Soft clay with boulders A=1504m 46m 0.51
1995 D=9m
Wandoo . Northwest shelf, . A =7866 m?
1997 Gravity based structures Australia Thin layer dense calcareous sand 1 D=100m 03 m 0.003
. _ 5
Bayu Undam ' - - 2 m very soft calcareous s‘andy silt R Aora = 480 m’
Jacket with steel plates  Timor sea, Australia over cemented calcarenite and Aplate =120 m? 05m 0.04
2003 . [T
limestone 6mx20m
Skirted gravity-based Bass Strait Firm calcareous sandy silt with A =2500 m*
Yolla 2004 structures [jacket hybrid Australia very soft clay and sand layers D S0m x50 m >hm 0l

D =564m
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Figure 3. Shear stress versus shear deformation plots at different relative density
with a partly rough interface.

© @
Figure 5. Photograph of the (a) test setup (b) T-shaped footing without skirt (c)
pushing T-shaped footing into sand (d) T-shaped footing at failure.

The test was then continued like the footing without a skirt. The
failure point of skirted footing after the test is presented in Figure 5 (d).
All the tests were carried out up to an S/Bratio of 30 %, where Sand B
were settlement and the width footing. The load-settlement
observations were recorded digitally with a data logger for each test.
Each test was performed thrice to ensure the repeatability of the test
results.

3. Results

3.1 Pressure-Settlement Ratio Behaviour of Multi-Edge T-Shaped
Footings with and without Skirt

Forty tests were conducted by varying the normalized skirt depth,
relative density, and the roughness of the base of the footing and the
inner surfaces of the skirt to analyze the performance of the footings.
Figure 6 displays the pressure-settlement ratio curves for the footing
with and without a skirt. The addition of a skirt to the T-shaped footing
significantly improved the pressure-settlement ratio behavior of this
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figure, according to research on it. For example, a clear peak was
observed corresponding to a relative density of 30 %, 40 %, 50 %, and 60
%, both for the rough and partly rough conditions for the footing
without a skirt, indicating a general shear failure. Sand being confined
between the angles of the T-shape, the general shear failure is produced
at all relative densities. Further, due to the dilatancy effect, a peak can
be observed in all the experimental conditions at all relative densities
and roughness within the short settlement ratio (.5/B), as evident from
Figure 6.

The average settlement ratio (S5/B) at failure for the multi-edge T-
shaped footing without a skirt was about 7 % for the partly rough and
rough conditions. It implies that the observed behavior was independent
of the roughness condition of the footing without a skirt. This
observation was consistent with the literature [17] regarding the multi-
edge H-shaped footing. With the addition of the skirt to the footing, the
clear peak observed in the pressure settlement ratio curve
corresponding to a relative density of 30 %, 40 %, 50 %, and 60 %, as
evident from Figure 6, gradually vanished with the increase in the
normalized skirt depth (Ds/B) from 0.25 to 1.5 indicating a local shear
failure. This is attributed to the localized failure pattern below the tip of
the skirt. The observed behavior regarding skirted footing was
independent of the roughness condition of the base as well as the inner
surfaces of the skirt. This observation was consistent with the literature
[17] regarding the multi-edge H-shaped footing. A close examination of
Figure 6 further reveals that at a given pressure, a lesser settlement ratio
(8/B) was observed for the skirted footing compared to the footing
without a skirt. This observation was consistent with all the relative
densities, the normalized skirt depth, and the roughness condition.

3.2 Effect of Skirt Depth on the Bearing Capacity

As shown in Figure 6, the bearing capacity of the footing was
determined from the pressure-settlement ratio curve. The bearing
capacity was taken corresponding to a peak pressure or a pressure
corresponding to S/B of 10 %, whichever occurs earlier. Additionally, if
the clear peak was not visible in the pressure-settlement ratio curve, the
bearing pressure was obtained using the double tangent method and
adopted as peak pressure. The same was compared with the pressure
corresponding to S/B = 10%. The bearing capacity variation for footing
without a skirt is tabulated in Table 3. For the skirted footing, the
bearing capacity was expressed as a ratio by dividing its magnitude by
the bearing capacity of the un-skirted footing. The bearing capacity ratio
(BCR) at different relative densities and normalized skirt depth is
shown in Table 3. The study of this table reveals that adding a skirt to
the multi-edge T-shaped footing significantly improved the bearing
capacity ratio for the partly rough and rough conditions. For instance,
the bearing capacity ratio of the partly rough and rough condition of the
footing resting on the sand with a relative density of 30 % and
normalized skirt depth of 0.25 was 1.67 and 1.44, respectively. With an
increase in the normalized skirt depth to 1.5, the bearing capacity ratio
of the footing increased to 3.86 and 3.28, respectively, at the same
relative density.

Further, from Table 3, the bearing capacity ratio of the partly rough
and rough condition of the footing resting on the sand having a relative
density of 60 % and normalized skirt depth of 0.25 was 1.34 and 126,
respectively. With the normalized skirt, depth increased to 15, and the
bearing capacity ratio of the footing increased to 2.68 and 241,
respectively, at the same relative density. It is pertinent to mention that
the bearing capacity for the multi-edge T-shaped footing without a skirt
was higher for the rough condition than the partly rough condition. The
higher bearing capacity for the multi-edge T-shaped footing under
rough conditions was attributed to greater interface friction between the
footing and sand compared to the partly rough condition and thus
requiring more load to bring the sand to failure. Further, the BCR of the
footing under rough conditions was marginally smaller than the BCR of
the partly rough-skirted footing for a given relative density of the sand
and the skirt depth, as evident from Table 3. This table also reveals that
the highest benefit of providing a skirt to the multi-edge T-shaped
footing was derived in the case of partly rough-skirted footing at a
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relative density of 30 %. This observation is consistent with the literature
[5-8] regarding the conventional regular-shaped skirted footings.
Further study of Table 2 reveals that the bearing capacity ratio decreased
with the increase in the relative density of the sand corresponding to a
given normalized skirt depth. This observation was consistent with both
the roughness condition.

3.3. Comparison with Literature

The comparison was attempted for the present multi-edge T-shaped
skirted footing with the one available in the literature for the multi-edge
H-shaped skirted footing. The bearing capacity for the multi-edge H-
shaped skirted footing for the partly rough and rough conditions
reported by [17] is shown in Table 4. The values reported in Table 4
were used to calculate the bearing capacity ratio. Figure 7 compares the
multi-edged T and H-shaped skirted footing's bearing capacity ratio in
rough and partially rough cases. This figure shows that T-shaped skirted
footing had a higher bearing capacity ratio than H-shaped skirted
footing at all relative densities and normalized skirt depth despite
having a lesser footing area (3500 mm?) than that of the former (4900
mm?). The trend was the same irrespective of the roughness of the
footing. The bearing capacity of the H-shaped footing without a skirt
was higher than the T-shaped footing without a skirt. Hence, a higher
bearing capacity ratio in the T-shaped skirt footing is justified.
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Figure 6. Pressure-settlement ratio plot of T-shaped footing with partly rough (a-
d) and completely rough (e-h) interface and corresponding to a relative density of
30% (a, e), 40% (b, ), 50% (c, g) and 60% (d, h).
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Table 3. Bearing capacity and bearing capacity ratio for the multi-edge T-shaped footing at different normalised skirt depth and relative density.

69

. - . . Bearing capacity (kPa) Bearing Capacity Ratio (BCR)
Relative density (%) Normalized skirt depth (D,/B) Partly rough Rou i Rough
0 7714 100.00 1.00 1.00
0.25 12857 144.00 167 144
30 05 17143 182.00 222 1.82
1 236.00 260.00 3.06 2.60
15 298.00 328.00 3.86 3.28
0 13143 165.71 1.00 1.00
0.25 200.00 23143 152 140
40 0.5 24450 282.00 186 170
1 340.00 384.00 259 232
15 430.00 482.00 3.27 291
0 168.57 21143 1.00 1.00
0.25 240.00 282.86 142 134
50 0.5 294.29 342.86 175 162
1 401.93 45714 2.38 216
15 498.00 560.00 2.95 2.65
0 23429 27143 1.00 1.00
0.25 31429 342.86 134 126
60 0.5 391.43 41429 167 153
1 508.57 554.29 217 2.04
15 628.00 653.00 2.68 2.41
Table 4. Bearing capacity of multi-edge H-shaped footing with and without skirt (after [17]).
i . Bearing capacity (kPa)
Ng’em;h?]e)dl;}‘)‘“ Rg=30% Ri=40% Re=50% Ry=60 %
P ¢ Partly rough Rough Partly rough Rough Partly rough Rough Partly rough Rough
0 87.76 106.12 138.78 17143 17143 214.29 236.73 27347
0.25 136.73 159.18 210.20 242.86 24898 28571 32041 34898
0.5 171.00 197.96 25918 298.71 302.04 34490 393.88 41837
1 248.00 270.00 352.00 400.54 414.00 462.00 513.04 561.00
15 312.00 335.00 440.00 490.00 510.00 566.00 640.00 660.00
500 [ —O— Resultsof [17] atRd =30 % Therefore, the improvement in the bearing capacity ratio of the T-
iﬁtﬁ:z “:?H;} o ii;ig: shaped footing with the addition of a skirt was slightly greater than that
—a— Results of [17] at Rd = 60 % of the H-shaped skirted footing. However, a detailed numerical study
a0 Present T shaped footing at Rd= 30 % regarding the failure patterns of both footing is required for more
' -~~~ Present T shaped footing atRd =40% insight into this aspect.
~ — — = Present T shaped footing at Rd =50 %
a — - — Present T shaped footing at Rd = 60 %
2 10 g 4. Multiple Regression Analysis for the Prediction of
é o Bearing Capacity Ratio
& o
£z The multivariable regression analysis of the data reported by [17] in
S 200 the literature for the square-shaped skirted footing, as shown in Table 5,
was used to calculate the bearing capacity ratio. The calculated bearing
capacity ratio was used to develop the equation. Choosing the
100 & , expression's format and utilizing multivariable regression analysis to
0 O matised. skirt deplhl OB 15 estimate the BCR, the. bearing capacity ratio (BCR) qf the reg}Jlar
shaped embedded footing to surface footing can be written as given
@ below:
. o sor. _ 7D:Nis,d, +05ByN s, d,
—O— Results of [17] at Rd =30 % Square 05B N s
—B—Rcsu[t-:nf‘[]?] athzt_lﬂ% yorTy (1)
—o— Results of [17] at Rd = 50 %
—a—Results of [17] at Rd = 60 % Following [23], the N = 2(/N, +1) tan however, if we assume N =
400 | —Present T shaped footing at Rd =30 % 2N, the above expression becomes
- - = = - Present T shaped footing at Rd = 40 %
5 — — —Present T shaped footing at Rd = 50 % D s.d
a — - - —Present T shaped footing at Rd = 60 % BCRS uare = —s_4Te
£ 500 | ) B S tang ’ Q@)
= P
2 It implies that the regression expression should be of the following
g form
E 200 | =
ﬁ zZ = BCRSquare = DBS %;)
(3)
1.00 0 0‘5 1 1'5 Where f () is a function of friction angle, and A and C are constants

Normalised skirt depth (D/B)

(b)

Figure 7. A comparative plot of bearing capacity ratio with the normalised skirt
depth at different relative density for (a) partly rough (b) rough condition.

that will be determined from the regression analysis. The skirted
footing's BCR expression was chosen based on the expressions of the
embedded and skirted footings. However, it was anticipated that the
skirted footing's BCR would be slightly higher than the corresponding
embedded footing due to the mobilization of the shear resistance along
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the skirt-soil interface. Using the calculated bearing capacity ratio from
the bearing capacity values reported by [17] in Table 5 for the square
footing with a skirt, the empirical expression obtained from the
regression analysis is given below.

are = 44.15[ DBS )(r—;j +1.07
(4)

The constants A and C mentioned in equation (3) were determined
as 44.15 and 1.07, respectively, by performing the multiple regression
analysis. Further, the magnitude of r for the partly rough and rough
conditions was observed at 0.83 and 1 when all the parameters (BCR
square, Ds/B, and) and the values of the constants A and C were kept
constant. Additionally, using multiple regression analysis, the bearing
capacity ratio discovered for the multi-edge T-shaped skirted footing in
this study was correlated to the bearing capacity ratio discovered from
the square skirted footing reported by [17]. The coefficient found from
this analysis was 1.03 for the multi-edge T-shaped skirted footing, and
the obtained expression was as follows.

BCR. iy =1.03XBCR 0

BCR

(%)
A comparison of the predicted and the experimental bearing capacity
ratio is shown in Figure 8, indicating that the coefficient of
determination (&?) for the various cases lies in the range of 0.92 to 0.95,
which is acceptable. Further, the developed regression analysis
expression predicts the BCR of the multi-edge T-shaped skirted footing
with a maximum deviation of 1349 % concerning experimental
observation.

R*= 1995
R2=0.9903

s

Predicted BCR
Predicted BCR
e

0 1 2 3 4 0 ; ; ; :1
Experimental BCR Experimental BCR
(@) (b

Figure 8. Comparison between targeted and predicted bearing capacity ratio for
the T shaped skirted footing under (a) partly rough (b) rough condition.

R2=09872 R .
08 08 I = 0.9859
c% 0.6 E 0.6
B g
g !
o4 F 04
= a
0.2 02
0 | . . . 9 . ) . .
4] 0.2 04 0.6 08 1 0 0.2 0.4 0.6 0.8 1
Experimental SRF Experimental SRF
(a) (b

Figure 9. Comparison between targeted and predicted settlement reduction factor
for the T shaped skirted footing under (a) partly rough (b) rough condition.

5. Settlement Reduction Factor

The settlement reduction factor (SRF) is defined as a ratio of the
difference between the un-skirted square footing settlement (S) and the
skirted square footing settlement (Ssk) to the un-skirted square footing
settlement (S). This parameter was developed using the multivariable
regression analysis on the data reported by [17] in literature for the
square-shaped skirted footing. This equation was evaluated for bearing
pressures of 25, 50, 100, 150, and 200 kPa. Three hundred data points
were generated, which were not included here due to their vast amount.
Following [6], an equation to predict the SRF of the square skirted
footing using multivariable regression analysis is obtained and given
below.

(1.32r¢70.09B+O.03n’+69.44]
SRquuare =€ 8
(7
Further, using multiple regression analysis, the SRF obtained for the
T-shaped skirted footing in this investigation was correlated to the SRF
of the square skirted footing. The coefficient obtained from this analysis
was 0.98 for the multi-edge T-shaped skirted footing, and the obtained
expression is given below.

SRF, =0.98x SRF,

Footing square

(8)

A comparison of predicted SRF with the experimental value, as

shown in Figure 9, indicates a coefficient of determination (&%) for

various cases lies in the range of 0.940 to 0.942, which implies a good fit.

Further, a lesser settlement ratio was observed for the T-shaped skirted
footing compared to the footing without a skirt at a given pressure.

Table 5. Bearing capacity of square footing with and without skirt (after [17]).

X X Bearing capacity (kPa)
N;mt‘h"lzsggl)‘m Ra=30% Ra=40% Ra=50% Rq=60%
P Partly rough Rough Partly rough Rough Partly rough Rough Partly rough Rough

0 65.50 7330 12039 153.24 15853 207.81 22831 26893

0.25 106.20 114.00 179.69 22460 226.56 281.25 312.50 339.06

0.5 135.00 140.00 230.00 275.00 285.94 340.63 382.81 409.38

1 186.00 194.00 305.00 364.05 375.00 45537 497.72 546.08

15 230.00 239.00 375.00 440.00 456.00 535.60 593.95 640.20

6. Conclusion

A study on the behavior of multi-edge T-shaped footing with and
without a skirt resting on poorly graded sand and subjected to
compressive load through a laboratory model study was investigated.
Forty model tests were conducted to analyze the enhancement in the
bearing capacity and reduction in settlement of a T-shaped footing with
and without a skirt. Based on the results following conclusions were
drawn:

(1) With the addition of the skirt to the T-shaped footing, the peak
pressure observed in the pressure settlement ratio curve gradually
vanished with the increase in the normalized skirt depth. Further,
the settlement at a given pressure was found to decrease with the
increase in the normalized skirt depth. This observation was

consistent at different relative densities irrespective of the
roughness condition of the footing and the skirt.

The addition of the skirts leads to a substantial increase in the
bearing capacity of the footing. The bearing capacity of the skirted
footing was observed to be about 1.26 to 3.86 times the bearing
capacity of the unskirted footing considering the relative density
range, skirt depth, and interface condition.

The maximum benefit of providing a skirt to T-shaped footing was
derived when the footing and skirt with the partly rough condition
were placed on the sand with a relative density of 30 %.

In all the cases, the bearing capacity of the T-shaped skirted footing
was marginally smaller in comparison to the H-shaped skirted

(2)

(3)

(4)
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(5)

footing. However, the BCR of the T-shaped skirted footing was
slightly higher than the H-shaped skirted footing.

Coefficients of determination (R?) for the bearing capacity ratio
and settlement reduction factor were in the range of 0.920 to 0.950
and 0940 to 0942, respectively, indicating a good fit. The
developed regression analysis expression predicts the BCR of the
T-shaped skirted footing with a maximum deviation of 13.49 %
with respect to experimental observation. A lesser settlement ratio
was observed for T-shaped skirted footing than footing without a
skirt at a given pressure.

It is anticipated that the present study's outcome will help predict the
bearing capacity and the settlement of the multi-edge T-shaped skirted

footing.
Notations
L Length of footing;
B Width of footing;
b Thickness of flange/ web of plus-shaped footing;
D, Depth of the structural skirt;
S/B Settlement to footing width ratio;
Ry Relative density of sand;
[0} Angle of internal friction of sand;
C, Coefficient of uniformity; and
C. Coefficient of curvature;
N,and Nq Bearing capacity factors;
Syand S Shape factors;
dqand d, Depth factors;
R2 Coefficient of Determination;
r Roughness coefficient for BCR or SRF;
c Normal stress
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