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In order to analyze the uplift bearing capacity of transmission tower foundation in the geosythetic-reinforced aeolian sand, a series
of simplified indoor modeling tests are carried out. A simplified reduced-scale foundation made according to the prototype and
the uplift bearing capacity of transmission tower foundation in geosynthetic-reinforced aeolian sand is studied. (ree kinds of
reinforcement materials are embedded in the sand according to five ways of layout spacing. A total of 15 reinforcement schemes
are tested. (e results show that ultimate uplift bearing capacity of transmission tower foundation can be significantly improved
by the reinforcement treatment of geotechnical materials in the aeolian sand. (e type and spacing of reinforced materials also
have a significant influence on the uplift bearing capacity of the foundation model in reinforced aeolian sand, and the effect of
reinforcement works until the end of the loading process. (e comprehensive effect is evaluated by the ratio of bearing capacity
improvement and the total layer of reinforced materials. Based on the above results, the bearing mechanism of transmission tower
foundation in geosynthetic-reinforced aeolian sand is elaborated and analyzed in detail.

1. Introduction

(e transmission corridors with good terrain, trans-
portation, geology, and other construction conditions are
becoming scarce resources. More transmission lines are
located in mountains, deserts, and so on. For example, in
China, the West-East Electricity Transmission Project, the
power transmission project in Xinjiang and Inner Mongolia
will inevitably pass through desert areas. Aeolian sand has a
loose state, and its shear resistance is poor. But the ground
composed of aeolian sand usually has good compression
performance. In the design of many foundations, it is
necessary to evaluate the uplift bearing capacity of the sand,
especially for transmission tower and many communication
tower projects. In these cases, the requirement for uplift
resistance is due mainly to high overturning loads imposed
by wind or line tension [1], which often determines the size
of the foundation, resulting in a great safety margin of the

compressive bearing capacity of aeolian sand and poor
economy of the foundation construction. Simultaneously,
due to the poor self-supporting stability of aeolian sand, the
excavation area of the foundation pit is large, and the
earthwork volume is large (see Figure 1). While making full
use of its compressive capacity, the uplift stability is often
insufficient. It is a technical requirement to improve the
uplift resistance of aeolian sand by foundation treatments.

(e beneficial effects of using geosynthetics to increase
the bearing capacity of foundation have been clearly dem-
onstrated by previous studies [2–9]. Dash et al. [10] carried
out indoor model tests on the reinforcement of sand bed-
support strip foundation with geogrid cushion and deter-
mined the layout depth, size of the geogrid layer, and the
optimal length width ratio of geogrid bag supported strip
foundation. Yuan et al. [11] conducted a comparative study
on the antideformation performance of the independent
foundation and composite foundation with protecting apron
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by finite element simulation. Kouzer and Kumar [12, 13]
studied the vertical uplift capacity of anchors in the sand by
using the upper bound theorem of limit analysis combined
with finite element analysis and linear programming.
Tafreshi and Dawson [14] investigated the performance of
geogrids and plane reinforcement in the range of low to
medium settlement levels. Subsequently, a series of labo-
ratory model load tests under a combination of static and
repeated compressive and tensile loads were carried out with
a belled pile supported on reinforced and unreinforced
geocell-soil beds [15]. It was concluded that adding geogrids
to the foundation can improve the upper and lower dis-
placements and uplift stability. Abu-Farsakh et al. [16]
presented the influence of different geosynthetic parameters
on the bearing performance. (e test results show that the
use of geosynthetic-reinforced sand foundation has potential
benefits. Keskin [17] has conducted an experimental study
on the uplift capacity of reinforced and unreinforced hor-
izontal square plate bolts. Tavangar and Shooshpasha [18]
carried out plate load tests with square plates of different
sizes and studied the influence of the first layer depth,
vertical spacing, and number of layers of geotextile on the
ultimate bearing capacity of the foundation. Cicek et al. [19]
investigated the influence of the first reinforcement layer
depth through indoor plate load test and finite element
model analysis, and the effective depth of the first rein-
forcement layer is obtained. Ghosh and Bera [20] investi-
gated the effect of the geotextile ties on the uplift capacity of
anchors embedded in sand. Boushehrian et al. [21] con-
ducted a numerical study on the load-carrying behavior of
the soil reinforced with geogrid and grid-anchor under
cyclic loading. Das and Bera [22] numerically investigated
the ultimate uplift capacity of the bell-shaped anchor in river
sand. (e results reveal that the ultimate uplift capacity of
the anchor increases with the increase of the ratio of em-
bedment depth to bell diameter, while the ultimate uplift
capacity is irrelevant to the friction angle of the soil and the
anchor diameter. However, the studies pertaining to the
anchor buried in the reinforced soil are rarely seen, which
motivates the present study to conduct an experimental

study on the uplift load-carrying capacity of the anchor
buried in the reinforced soil for transmission towers.

(e transmission tower foundation in the aeolian sand
usually selects plate foundation, which mainly uses the shear
bearing capacity and weight of the soil above the foundation
slab to resist uplift load. At present, the research on the
reinforcement of aeolian sand is merely reported. With the
increase of the transmission line engineering application, it
is necessary to analyze the reinforcement mechanism of
aeolian sand and study more improvement methods to
reinforce the ground. To explain the influence of reinforced
materials and the spacing of reinforced materials in aeolian
sand on the uplift bearing capacity of transmission tower
foundation, indoor model tests of the expanded foundation
of aeolian sand-reinforced composite foundation under
different factors are performed. Based on the test load and
displacement, the bearing performance is analyzed, and the
influence of material properties and spacing of reinforce-
ment material on the bearing process of the foundation is
studied. (e response characteristics provide a reference for
the design and application of aeolian sand-reinforced
composite ground in transmission line engineering.

2. Simplified Modeling Test

2.1. SimplifiedFoundationModel andSandProperties. In this
study, the indoor model tests of the plate foundation in
aeolian sand-reinforced composite ground with different
materials and vertical spacing of reinforcement layers are
conducted.

In the test, the model tank is a rectangular frame with
PMMA panels arranged on the side and bottom, so as to
facilitate the observation of the loading process. (e
structure of the model tank is shown in Figure 2, in which
the name of each element involved in the experiment has
been marked.

Aeolian sand from the desert and its reinforced com-
posite soil are used as the uplift ground in the model tank,
and the tested soil is from the aeolian sand in Taklimakan
Desert of China. (e aeolian sand weight of the backfill

(a) (b)

Figure 1: Foundation construction in desert.
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ground is 14.2 kN/m3, the internal friction angle is 35.4°, and
the moisture content is 3.5%. (e particle size distribution
curve of aeolian sand obtained by the particle analysis test is
shown in Figure 3. (e particle size composition is mainly
concentrated in 0.1mm–0.25mm, accounting for 98.7% of
the sample mass. According to the Unified Soil Classification
System (USCS) chart, the soil should be categorized as SP.
Since the particle size of aeolian sand is relative concen-
trated, the density can be well ensured by controlling the
water content and backfill process.

2.2. Test Devices and Monitoring Apparatuses. (e test
foundation model consists of a steel plate and a round steel
bar, as shown in Figure 4. In the test, the round steel bar
connected with the model steel plate is applied with a one-
way uplift load.(e load and displacement values during the
loading process are monitored. Vibrating chord load sensors
and displacement sensors are used for load and displacement
monitoring, respectively. (e accuracy of vibrating chord
load sensors is 0.01 kN and that of displacement sensors is
0.01mm. (ere are two displacement measuring points
symmetrically deployed on the upper part of the round steel.

2.3. Reinforcement Schemes andLoadingProcess. To improve
the uplift bearing capacity of the transmission tower
foundation buried in the aeolian sand, reinforced geo-
technical materials are arranged horizontally in the aeolian
sand above the foundation slab. (e layout spacing is shown
in Figure 5. In the tests, three kinds of geosynthetics are used
to improve the uplift performance of the aeolian sand

foundation, namely, biaxial plastic geogrid (BPG), steel
plastic geogrid (SPG), and geotextile. (e materials are from
a geosynthetic material company named “Hefei Ruibang
Engineering Materials Co., Ltd,” located in Anhui Province,
China. Among them, the SPG grid warp and weft strip are
formed by high-strength steel wire and polypropylene at-
tached on its surface, which has the characteristics of higher
strength and higher bearing capacity. And, the vertical
layout spacing is bj. (e basic performance indexes of
materials are shown in Table 1. (e material parameters in
Table 1 are provided by the manufacturer obtained by de-
tection tests.
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Figure 2: Model tank and foundation model.
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Figure 3: Grading curve of aeolian sand particles.
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In the tests, the influence of two factors, A (geotechnical
material) and B (layout spacing), on the uplift bearing ca-
pacity of the composite soil and foundation model are in-
vestigated. Among them, three different reinforcement
materials are selected for factor A, which are BPG (a1), SPG
(a2), and geotextile (a3); the whole factor B includes five
layouts’ spacing bj, which are 50mm (b1), 100mm (b2),
150mm (b3), 200mm (b4), and 300mm (b5). An experiment
is performed under each level combination. (e experiment
with factor A taking level i and factor B taking level j is
recorded as Tij. (e experimental design information is
described in Table 2. As a control, the uplift bearing capacity
test of a foundation model in unreinforced aeolian sand is
added, which is recorded as T0. A total of 15 experiments are
carried out.

(e maintaining displacement mode is used during the
test loading process. When the predetermined displacement
value of each stage is reached, the uplift load remains un-
changed and the displacement is maintained for 5min. (e
load and displacement values are recorded at least three
times. (e last load value measured during the maintenance
of each displacement level is regarded as the bearing capacity
of the model, and the maximum displacement of the test is
not less than 100mm. (e predetermined displacement

values are graded as follows: 2mm, 6mm, 12mm, 22mm,
37mm, and an additional 15mm increase for each subse-
quent stage. It should be noted that the uplift deformation is
generally small at the working load to ensure the safety of the
upper structures. (erefore, the loading process is ceased at
an uplift displacement of 120mm in the loading test, which
is large enough to cover the uplift displacement that would
happen for most cases.

Many studies have been conducted on the ultimate uplift
capacity of foundations [23–25]. Most approaches involve
the use of either limit equilibrium concepts or the method of
characteristics and frequently combined with empirical
corrections [26–28]. (e ultimate bearing capacity of
transmission line foundation usually corresponds to the
maximum uplift load. However, the indoor model test shows
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1.
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b j
b j

b j
b j

Figure 5: Reinforcement layout.

Table 1: Fundamental characteristics of reinforced geotechnical materials.

Reinforced geotechnical material SPG BPG Geotextile
Ultimate tensile strength (kN/m) 67.0 35.3 13.2
Elongation at nominal tensile strength (%) 2.0 7.7 58

Physical photos

80
m

m

80mm

40
m

m 40mm

Table 2: Basic information of the test sample.

Factor A
Factor B

b1 : 50 b2 :100 b3 :150 b4 : 200 b5 : 300
a1: BPG T11 T12 T13 T14 T15
a2: SPG T21 T22 T23 T24 T25
a3: geotextile T31 T32 T33 T34 —
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that the uplift load still increases even at a very larger uplift
displacement. (erefore, in this study, the second inflection
point method proposed by Polous and Davis [29], the uplift
load corresponding to the displacement at the onset of the
final linear region of the load-displacement curve, is used to
determine the ultimate uplift capacity. Liu et al. [30] and
Kulhawy and Hirany [31] also used this method to deter-
mine the ultimate bearing capacity of spread foundation and
drilled piles.

3. Test Results and Discussion

3.1. Relationship between Uplift Load and Displacement.
According to the uplift load and displacement values
measured by the tests, the curves of load and displacement at
the different vertical layout spacing are presented in Figure 6.
(e uplift load value is the bearing capacity of the foun-
dation in the corresponding state.

It can be seen that the loading process curves do not have
the characteristics of steep drop, and no peak bearing ca-
pacity and bearing capacity weakening are observed. (ere
are two inflection points in the curves, at the point where the
displacements are 2mm and 52mm, respectively. (e
loading process is divided into three stages: the linear curve
section from 0 to 2mm, the nonlinear curve section from
2mm to 52mm, and the linear curve section greater than
52mm.

When the displacement is less than or equal to 2mm, the
interaction between the foundation and aeolian sand ground
is in the elastic deformation stage, and the reinforced ma-
terials begin to provide uplift resistance. With the increase of
displacement (from 2mm to 52mm), the aeolian sand
ground gradually exhibits the plastic state, and the uplift
reinforcement effect of reinforced materials is gradually
enhanced. As the displacement continues to increase, the
increment of bearing capacity is mainly provided by the
reinforced material, and the curve is approximately linear.

When the layout spacing is 50mm, 100mm, and
200mm, the load and displacement curves of the model tests
with different reinforced composite foundation and unre-
inforced aeolian sand foundation are shown in Figure 7.

(e end of uplift load and displacement curves is ap-
proximate parallel, and the reinforcement effect is analyzed.
(e smaller the spacing, the earlier the uplift reinforcement
effect of the reinforcement material and the shorter the curve
section of the reinforcement effect. When the spacing is
50mm and the displacement reaches 22mm, the rein-
forcement effect is very obvious. While the spacing is
100mm, the displacement needs to reach 37mm to show
reinforcement effect. Moreover, the smaller the spacing, the
closer the ultimate bearing capacity of BPG and SPG.

3.2. Ultimate Uplift Capacity. According to the relationship
curves between uplift load and displacement, the second
inflection point method is used to determine the ultimate

bearing capacity of the model test. (e second inflection
point of the present tests is at the displacement of 52mm,
and the ultimate bearing capacity of the tests is regarded as
the corresponding uplift load. (e test results of the ultimate
bearing capacity are demonstrated in Table 3. (e value of K
in Table 3 is the ratio of the ultimate bearing capacity of a
model foundation in the reinforced composite soil and in the
unreinforced aeolian sand. It can be seen that the maximum
K value is 1.43, and the ultimate uplift bearing capacity of the
foundation can be significantly improved with the rein-
forcement of geotechnical materials in the aeolian sand. (e
BPG has the best uplift bearing capacity when the same
spacing of geotechnical materials is used. Although the
mechanical properties of the SPG grid strip are better than
the BPG, the grid size of BPG is 40mm× 40mm and BPG is
80mm× 80mm, leading to a greater K of SPG than that of
BPG. (e smaller the layout spacing of the same geotech-
nical material, the better the ultimate bearing capacity’s
improvement effect.

It is also interesting to see that the ultimate bearing
capacity of the reinforced foundation is smaller than that of
the unreinforced foundation. (e bearing capacity increase
ratio can be calculated as follows: (bearing capacity after
reinforcement-bearing capacity without reinforcement)/
bearing capacity without reinforcement× 100%. As can be
illustrated by the results in Table 3, when the ultimate de-
formation is 52mm, as for interval spaces of 50mm,
100mm, 150mm, 200mm, and 300mm, the increase ratios
of BPG are 43%, 36%, 28%, 23%, and 10%, respectively.
Corresponding increase ratios of SPG are 41%, 30%, 18%,
13%, and 4%, respectively. (e increase ratios of geotextile
are 15%, 7%, 4%, and −2% when the interval spaces were
50mm, 100mm, 150mm, and 200mm. However, the uplift
displacement required to fully mobilize the ultimate strength
of the reinforced foundation exceeds the final uplift dis-
placement considered in the experiments. Hence, the
reinforced foundation shows low ultimate bearing capacity
probably because the geogrid reduces the density of the
ground and may be the strength of the geogrid is not
mobilized in the range of the uplift displacement considered
in the experiments.

3.3. Statistical Analysis of Influencing Factors on Bearing
Capacity

3.3.1. Factor Interaction Analysis. Interaction refers to a
comprehensive effect on indicators when some factors
impact each other. Different from the effect of a single factor
on the index, the combined factors can also affect each index.
In general, the interaction between factors can be repre-
sented intuitively by graphics. For simplicity, it is assumed
that no matter what level of factor B is, A is the same in
different conditions; then, it can be concluded that there is
no interaction between factor A and factor B. As displayed in
Figure 8, under different displacement and deformation, the
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bearing capacity obtained at different levels of factor A and B
is generally parallel. (erefore, it is considered that there are
no interaction effects between factor A and factor B in this
study for simple.

3.3.2. Statistics of the Test Mean Values at the Same Levels.
(e stable load in the loading test is the bearing capacity of
foundation in the corresponding state. Under fixed dis-
placement, the experimental results of uplift bearing ca-
pacity at ai and bj levels are expressed by yij, and the average
bearing capacity of experimental results (the number of

experiments is s) at the i level of factor A is expressed by yi,;
then,

yi, �


s
j�1 yij

s
. (1)

For the sake of intuition, the increment of average
bearing capacity is defined as follows:

Δyi, � yi, − y0, (2)

where y0 is the uplift bearing capacity of the unreinforced
aeolian sand foundation.
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Figure 6: Uplift load and displacement curve with different layout spacing: (a) BPG, (b) SPG, and (c) geotextile.
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In the same way, the average bearing capacity increment
at the j level of factor B (bj) can be calculated (the number of
experiments is r):

Δy,j � y,j − y0, (3)

in which

y,j �


r
i�1 yij

r
. (4)

(e increment curve of the uplift load and displacement
is shown in Figure 9.(e average bearing capacity increment
and displacement curve of different reinforced materials are
presented. It can be seen that, in the small deformation stage,

the bearing capacity increment increases rapidly with the
increase of displacement, and the reinforcement become
obvious. With the continuous increase of displacement, the
average bearing capacity increment of materials a1 and a2
tends to be stable, and the bearing capacity increment of
material a3 decreases slowly. (is agrees with the field
prototype test results of [32], and this is mainly caused by the
relaxation of the reinforcement, which requires a large
displacement of the foundation to show the reinforcement
effect. Material a1 has the largest increment of bearing ca-
pacity and the best reinforcement effect, followed by a2, and
this is mainly affected by the difference of material mesh size.
Furthermore, although the mechanical properties of the grid
strips of SPG are better than those of BPG, the dimension of
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SPG is 40mm× 40mm, which is smaller than BPG with
dimension of 80mm× 80mm. As a result, K of SPG is larger
than that of BPG.

Figure 10 shows the curve of average bearing capacity
and layout spacing under different displacements. (e figure
shows the effects of a number of reinforcement layers. It can
be seen from the figure that the denser the reinforcement
material, the better the reinforcement effect. In the small
displacement stage, the average increases with the increase of
displacement. (e denser the reinforcement, the higher the
average value. As the displacement continues increasing, the
average of the composite foundation with a larger spacing of
reinforcement materials continues to increase. In contrast,
the average of the composite foundation with a dense
spacing of reinforcement tends to be gentle or decrease
slowly. (e reason can be attributed to the inapparent re-
inforcement induced by geotextile when the space is smaller
and the deformation is larger (shown in Figure 6). (e
average is still larger than that of composite foundation with
larger spacing of reinforcement.

(e results show that BPG has the best reinforcement
effect among three different geotechnical materials, and the
bearing capacity of the composite foundation model is
positively correlated with the spacing of the reinforced
materials. (e uplift resistance is getting larger when the
space of geotextile is getting smaller.

In order to investigate the effect of reinforcement with
different spacing, j level (bj) of factor B is defined as follows:

ΔY,j � Δy,j

bj

L
, (5)

where bj is the layout spacing of reinforcement, unit: mm,
and foundation buried depth L� 1300mm.

(e variable ΔY,j reflects the contribution of each layer
of reinforcement to the increment of bearing capacity and
also reflects the reinforcement effect of the unit reinforce-
ment material, which can be regarded as an economic index.

Figure 11 shows the curves of each layer of reinforce-
ment to the increment of bearing capacity and layout
spacing under different displacement loads. With the in-
crease spacing of reinforcement, the average contribution of
each layer of reinforcement to the increment of bearing
capacity increases first and then decreases. (e appropriate
layout spacing of the reinforcement material is conducive to
show the effect of reinforcement. In the case of dense re-
inforcement (bj is less than 100mm), the reinforcement
becomes obvious in the small displacement stage, and the
bearing capacity limitedly increases with the continuous
increase of displacement. While the layout spacing of re-
inforcement is a little larger (bj is larger than 150mm), the
reinforcement has a certain contribution to the bearing
capacity at the small displacement stage and increases
continuously with the increase of displacement, so the re-
inforcement effect of reinforcement can be fully exerted.
When the spacing of reinforced materials in the model test is
200mm, the comprehensive benefit is the best.

3.3.3. Analysis of Variance of Bearing Capacity. In order to
deeply evaluate the influence of factors on the uplift per-
formance of composite foundation and foundation model,
variance analysis of test results is conducted.(e total sum of
the square of variance [33] is used to describe the fluctuation
of data. (e total variance sum of squares is given as

ST � 
r

i�1


s

j�1
yij − y 

2
, (6)

where y is the average value of the total test results, which is
defined by

y �


r
i�1 

s
j�1 yij

rs
. (7)

Since there is no interaction between factors, there are
three reasons for data fluctuation when the sum of squares

Table 3: Model test data.

Foundation type Experimental
number

Reinforcement spacing
(mm)

Ultimate bearing capacity Tu
(kN)

Ratio
K

Aeolian sand foundation T0
Without reinforcement

material 6.62 —

Aeolian sand BPG reinforced composite
foundation

T11 50 9.47 1.43
T12 100 9.00 1.36
T13 150 8.50 1.28
T14 200 8.11 1.23
T15 300 7.29 1.10

Aeolian sand SPG reinforced composite
foundation

T21 50 9.36 1.41
T22 100 8.58 1.30
T23 150 7.79 1.18
T24 200 7.46 1.13
T25 300 6.89 1.04

Aeolian sand geotextile reinforced composite
foundation

T31 50 7.63 1.15
T32 100 7.10 1.07
T33 150 6.87 1.04
T34 200 6.51 0.98
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decomposition is performed: the difference of factor A, the
difference of factor B, and the random error [34]. (erefore,
the total sum of the square of the data variance can be
decomposed into three parts:

ST � SA + SB + Se, (8)

where SA, SB, and Se are defined as factor A, factor B, and the
error’s sum of the square of variance, respectively, and their
calculation formulas are as follows:

SA � 
r

i�1
s yi, − y 

2
,

SB � 
s

j�1
r y,j − y 

2
,

SE � 
r

i�1


s

j�1
yij − yi, − y,j + y 

2
.

(9)
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Figure 8: Schematic diagram of the interaction between factors A and B under different displacements: (a) 12mm, (b) 22mm, (c) 52mm,
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Divide the sum of squares of S variances by the degrees of
freedom f to obtain the mean square sum V, i.e., V� S/f.
(en, the F ratio is used to evaluate the influence of each
factor on bearing capacity, which is defined as the ratio of the
mean square sum of each factor and the mean square sum of
errors, namely, FA � VA/VE and FB � VB/VE.

(e contribution rate ρ is used to evaluate the effect of
the factor, and the formula is as follows:

ρ �
100 S − f · VE( 

ST

. (10)

(e results analysis of variance is presented in Table 4.
FA and FB obey F distributions with degrees of freedom

of (2, 8) and (4, 8), respectively. (e quantile of F distri-
bution can be used to divide the ratio. F and contribution
rate ρ of factors A and B under different displacements are
displayed in Figure 12.

(e influence of factor A on the bearing capacity in-
creases with the increase of displacement. (e relationship
between FA, ρA, and displacement is approximately linear,
which indicates that the influence of the reinforced material
is significant, and the reinforcement effect continues
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Figure 9: Influence of different materials on bearing capacity.
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Table 4: Analysis of the variance table.

Displacement (mm)
Sum of the square of deviance S Mean square sum V F ratio Contribution

rate ρ (%)
ST SA SB SE VA VB VE FA FB ρA ρB

2 9.21 1.20 7.06 0.95 0.60 1.77 0.12 5.02 14.80 10.4 71.4
6 12.66 1.69 9.87 1.10 0.85 2.47 0.14 6.14 17.94 11.1 73.5
12 13.21 2.05 10.20 0.96 1.02 2.55 0.12 8.50 21.19 13.7 73.6
22 12.21 2.72 8.57 0.92 1.36 2.14 0.12 11.82 18.61 20.3 66.3
37 11.90 3.88 7.19 0.83 1.94 1.80 0.10 18.61 17.22 30.9 57.1
52 11.97 5.47 5.74 0.76 2.74 1.43 0.10 28.64 15.01 44.0 44.6
67 12.51 6.72 4.97 0.81 3.36 1.24 0.10 33.12 12.26 52.1 36.5
82 12.81 7.94 4.09 0.78 3.97 1.02 0.10 40.77 10.48 60.4 28.8
97 12.11 8.01 3.31 0.79 4.01 0.83 0.10 40.64 8.38 64.5 24.0
113 12.28 8.97 2.66 0.66 4.49 0.66 0.08 54.65 8.09 71.7 19.1
Degree of freedom f fA � 2, fB � 4, and fE � 8
F Distribution F0.95(2, 8)� 4.46 and F0.95(4, 8)� 3.84
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Figure 12: F distribution and contribution rate ρ displacement curve.
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increasing. (e influence of factor B increases first and then
decreases with the increase of displacement, and the rela-
tionship between FB, ρB, and displacement is also approx-
imately linear, when the displacement s is larger than 12mm
and the reinforcement effect decreases overall trends. When
the displacement s is equal to 52mm, the contribution rate of
factor A and factor B is equivalent, the contribution rate of
factor B is greater than that of factorA at small displacement,
and the contribution rate of factor A is greater than factor B
when the displacement s is greater than 52mm.

In the whole loading process, FA> F0.95(2, 8) and
FB> F0.95(4, 8). At the significant level of 0.05, the influence
of the factors, A and B, on bearing capacity is significant.

4. Conclusions

Uplift loading tests of aeolian sand-reinforced uplift com-
posite ground and foundation model are conducted on
different reinforced geotechnical material sand layout
spacing conditions.(e influence of reinforcement materials
and spacing on the bearing capacity of the extended
foundation is analyzed. (e main conclusions are as follows:

(1) (e curve of bearing capacity and displacement does
not show steep drops. (e corresponding displace-
ments of two inflection points are 2mm and 52mm,
respectively.(e initial and later stages of loading are
approximately linear, and the curve between two
inflection points presents a plastic state.

(2) According to the second inflection point, the ulti-
mate uplift capacity of model foundation can be
significantly improved after the reinforcement
treatment of geotechnical materials for aeolian sand.
Compared with the nonreinforced soil, the ultimate
uplift capacity (when the uplift deformation is
52mm) of BPGwith the space of 50mm and 300mm
is increased by 10% and 43% and that of SPG is 4% to
41%. (e uplift bearing capacity increase of geo-
textile is from −1.6% to 15% with the space of 50mm
and 200mm. When the layout spacing is the same,
the improvement effect of BPG is the best, followed
by SPG and geotextile.

(3) (e type and layout spacing of reinforced materials
have a significant influence on the uplift bearing
capacity of the composite foundation model, and the
whole loading process contributes to the enhance-
ment of bearing capacity. When the displacement is
less than 52mm, the contribution of layout spacing
to uplift bearing capacity is higher than that provided
by materials.

(4) Among the five kinds of layout spacing of composite
foundation in this tests, the comprehensive effect of
the reinforcement material per layer on uplift
bearing capacity of model foundation is the best
when the spacing is 200mm.(e smaller the spacing,
the earlier and faster the reinforcement effect and the
shorter the curve segment reflecting the relationship
between bearing capacity and displacement.

(5) It should be pointed out that the results are obtained
from indoor model experiments, and the validation
of the test results using numerical modeling and
prototype test can be a part of the future study.
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