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Compared with traditional buildings, prefabricated buildings have the advantages of simple construction technology, low
construction requirements, and shorter construction time, which can generate more economic benefits for the construction
industry. In order to study the seismic capacity of prestressed fabricated building structures under intelligent big data, this article
takes fabricated frame structures as the research object and the reinforced walls at the nodes as the starting point to study the
damage patterns and energy dissipation capabilities of different seismic waves on the structure. In order to observe the overall
seismic performance, the fabricated frame structure was used. -e results of the study found that the prestressed fabricated
building structure has the best seismic effect when the axial compression is 0.3, and the prestressed degree is below 0.5, which
meets the seismic requirements. -erefore, the prestressed degree of the prestressed fabricated building structure should be below
0.5. According to statistics on the results of structural residual deformation and steel bar deformation of buildings under different
seismic waves, it can be found that the prestressed fabricated building structure has better self-recovery ability and can better
respond to earthquakes with different seismic waves.

1. Introduction

With the rapid development of the Chinese economy,
people’s structural requirements for residential buildings are
increasing, and more multistorey residential buildings are
available. At present, the main form of high-rise residential
buildings in my country is still the cast-in-place concrete
frame shear wall structure or pure shear wall structure; this
structural form has certain defects from its own point of view
[1]. Affected by the environment or the labor level of on-site

workers during the construction process, the quality of the
construction cannot be well guaranteed. A large number of
formworks are required to pour concrete on site, which
increases the amount of materials and increases the cost.
High-rise residential buildings in our country should move
towards fast construction speed, short cycle, low labor in-
tensity, and high degree of industrialization and minimize
on-site “wet work,” which is helpful to the development of
environmental protection and other aspects. In response to
these problems, people have gradually realized that
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fabricated concrete structures have more advantages than
traditional cast-in-place concrete structures [2].

-e development of prefabricated buildings has broad
market prospects and good policy support in my country. At
the same time, the fabricated prestressed concrete shear wall
system is formed by combining the fabricated concrete
structure with the shear wall system commonly used in
residential buildings in my country, which solves the current
social problems, such as labor shortage and housing
shortage, and compared with the cast-in-place reinforced
concrete shear wall, it also has certain advantages in terms of
performance, so it has high research value [3]. However,
there are also factors limiting the development of pre-
fabricated buildings in my country. Prefabricated structures
have a form of building. -e prefabricated construction
industry chain needs a complete industrial system to sup-
port. But the current prefabricated construction system in
my country is not perfect and cannot form large-scale
production. Transport, assembly, etc. all of this must be
solved by us [4].

For prestressed fabricated buildings, experts at home and
abroad also have a lot of research. Erhard believed that the
minimum reinforcement of the flexurally strengthened
masonry should not be less than 0.05 percent of the effective
masonry cross section of the building component, in which
steel bars contribute to the load bearing capacity of the
section, and the effective masonry cross section is the
product of the effective width and the building element -e
usable height d, based on the area of the steel bar, should not
be less than 0.03% of the total cross-sectional area, specifying
the minimum amount of reinforcement to avoid brittle
behavior of the building. When the first crack is formed or
limits the cracking element, check the elements given in the
minimum number of reinforcement for reinforced masonry
beams [5]. Gao tested two prefabricated shear walls with a
scale of 50%. One model is that the partially assembled
prestressed concrete shear wall unit uses carbon fiber
bundles as prestressed tendons and replaces ordinary con-
crete with reinforced fiber concrete. At the same time, steel
plates are installed at the bottom of the wall limbs, and steel
diagonal braces are embedded in the prefabricated walls as
energy-consuming elements. -e connection structure of
the simulated cast-in-place assembled shear wall unit can
achieve the integrity of the wall and the base, which is
basically equivalent to the cast-in-place shear wall, but the
residual deformation is large, and the damage is serious [6].
Guéguen et al. conducted an experimental study on the
prefabricated hollow wall panel combination. -e combi-
nation is composed of 2 load-bearing panels at both ends
and 4 nonload-bearing panels in the middle. -e load-
bearing wall panels are connected to the bottom plate
through prestressed compression. -e load-bearing wall-
board is only placed on the bottom plate by rubber blocks,
and the rubber blocks form a two-point connection between
each wallboard, and the sealant is filled.-e test results show
that the precast concrete hollow wallboard combination has
better lateral resistance [7]. Fujie et al. conducted an ex-
perimental analysis on the seismic performance of the in-
line, T-shaped, and double-leg prestressed shear walls and

compared them with the cast-in-place shear walls. -e test
results showed that the precast shear walls are in rigidity,
yield strength, and ultimate strength. Compared with the
cast-in-place shear wall, it is greatly improved, and the
ability to resist cracking and elastic deformation is stronger.
-e damage of the wall is mainly concentrated at the root of
the wall and the intersection of the connecting beam and the
wall. -e whole wall is damaged by bending and shearing.
Bending damage is the main cause; energy consumption and
ductility are poor. Because the structure itself has good
elasticity and self-healing, it is easier to repair after cracking,
which has good social benefits [8]. -ese studies have a
certain reference effect for this article, but the sample limit of
the study is severe, and it is difficult to reproduce in practice.

-is study studies the seismic performance of pre-
fabricated building structures and establishes a prefabricated
node model. -e establishment of the model needs to
consider the influence of factors, such as the selection of
cross sections, the characteristics of materials, the division of
elements, and the nonlinear analysis. -e seismic perfor-
mance analysis and comparison of the frame structure and
the prefabricated building structure are carried out using the
dynamic time history analysis method under the same site
conditions and the same construction conditions to carry
out the quasirare earthquake analysis, which is the pre-
fabricated, prestressed, building structure in the actual
project. -e application provides suggestions.

2. Seismic Research Methods of Prestressed
Fabricated Building Structures

2.1. Prestressed Fabricated Building Structure. -e key to the
study of prefabricated structures is the study of joint con-
nections. -e connection technology is mainly divided into
two types: rigid connection and dry connection, which is the
basic technology of prefabricated concrete structures [9].
Research through related experiments shows that
strengthening the connection at the node can improve the
overall performance of the structure, and the precast con-
crete structure can meet the energy consumption perfor-
mance requirements.

In order to improve the energy consumption and
ductility of the fabricated shear wall and to reduce the
horizontal shear slip and the degree of joint opening of the
fabricated concrete shear wall, this study proposed two
connection methods, one is the bottom cast in place. -e
upper part adopts the prestressed press-joined assembled
shear wall; the other adopts the continuous steel bar with a
partially reduced section to transfer the plastic hinge from
the splicing joint to the wall, as shown in Figure 1 [10, 11].

Aiming at the problem of poor energy absorption effi-
ciency of constructed concrete shear walls, many studies
have introduced energy dispersion elements into fabricated
concrete shear walls, such as liquid damping and abrasion
damping. -is approach is solving energy consumption.
Although the capacity is insufficient, it also strengthens the
integrity of the walls and reduces the horizontal
displacement.
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Aiming at the problem of poor energy dissipation
performance of fabricated prestressed concrete shear walls,
many studies have introduced energy dissipation elements
into fabricated prestressed concrete shear walls, such as fluid
damping and friction damping. -is approach is solving
energy consumption. Although the capacity is insufficient, it
also strengthens the integrity of the walls and reduces the
horizontal displacement.-is means that ordinary steel rods
are added based on the discounted tendons, and the energy
absorption efficiency of the discounted concrete bar is
improved through the performance of ordinary steel rods.
Plain steel rods have a certain length in the nonroofed
section. -e ordinary steel bars in the bottom layer are
moved to the middle of the wall, and the positions of the
other layers remain unchanged. -e stirrups are also
changed from circular spiral stirrups to rectangular closed
stirrups to increase large concrete core area [12]. Relevant
studies have proved: (1) -e main mode of horizontal de-
formation of hybrid fabricated shear wall is the opening of
the gap at the joint, and the shear wall can basically be
regarded as a rigid body around the joint. Rotation, the
damage degree is obviously lower than that of the cast-in-
place shear wall. (2) In the unloading stage, due to the elastic
action of the prestressed tendons, the shear wall is provided
with a vertical restoring force, which can reduce the residual
deformation of the component after the earthquake. (3) -e
yield of local unbonded ordinary steel bars is obviously
lagging behind, which also avoids the occurrence of low-
cycle fatigue fracture.-emixed fabricated shear wall and its
improved wall are shown in Figure 2:

In summary, our country’s research on prefabricated
concrete is mainly focused on several specific structural
forms such as fabricated frame structure, fabricated con-
crete shear wall structure, and prestressed fabricated
structure [13]. -e research on prefabricated concrete
shear walls is more about the seismic performance of the
joints, whereas the overall seismic research of the structure

is less. At present, the three connection methods of cor-
rugated pipe grout anchor lap connection, sleeve grouting
connection, and constrained grout anchor lap connection
are the most widely used in prefabricated concrete shear
walls, and they have achieved rapid promotion and ap-
plication [14].

2.2. Calculation of Partial Deformation of Building Concrete.
We take a prefabricated slab in the floor as an insulator, as
shown in Figure 3.

According to the beam theory and the force relationship,
the bending angle θc under the action of the in-plane
bending moment M is obtained as

θc �
Mb

EcIc

. (1)

Among them, b is the width of the isolator, Ic is the
bending moment of inertia in the plane of the isolator, and
Ec is the elastic modulus of the concrete. According to the
material mechanics shear deformation calculation formula
of beam theory, the shear deformation Δc of the concrete
floor is calculated as

Δc �
1.2Vb

GcAc

. (2)

According to the mechanical performance test at floor
level, the axial force of the cross joints is basically a straight
line, except for the anchored joints at the edge of the slab, so
the joints can be described by the flat section hypothesis.
Under the action of the in-plane bending moment M, the
bending angle of the plate seam connector is θj. Considering
the deformation of the connector under the action of
bending moment, according to the balance of the axial
tension and pressure of the plate joint connector, it is ob-
tained as follows:
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Figure 1: Different base connection methods. (a) PC with unbonded partially reduced rebar area. (b) PC wall with partially reduced rebar
area. (c) RC-PC hybrid wall.
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Let y be the distance between the section and the wheel
and the lower edge of the plate, and yi is the distance between
the i-th joint node and the lower edge of the plate, then
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Available tan θ≠ 0 from
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According to the balance of bending moment
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It can be considered that θj � tan θj; therefore,

θj �
M
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ki is the axial stiffness of the i-th connector. -e flexural
rigidity of the plate seam connector is

Kθj
� 
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2
 . (8)

According to the axial mechanical balance relationship
at the plate seam:
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-is can be transformed into
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-erefore, the equivalent beam is under the action of
uniformly distributed load q and the boundary condition is
simply supported: the bending deformation is

χ1 �
q

24EI
l
3
x − 2lx

3
+ x

4
 . (13)

-e new fully prefabricated building is assembled from
multiple prefabricated slabs, and its continuity is not as
good as cast-in-situ flooring, so it cannot be considered a
homogeneous body for calculating rigidity within the
aircraft. We use the equivalent beam model to calculate
the midspan deflection, and its deformation includes
shear deformation and bending deformation. However,
studies have shown that the deformation under horizontal
load is dominated by shear deformation, so the midspan
deflection deformation can be regarded as the displace-
ment caused by equivalent shear deformation, and the in-
plane stiffness of the floor is the equivalent shear stiffness
[15, 16].

2.3.%eoretical AnalysisModel of Building Seismic Resistance.
Compared with cast-in-place slabs, prestressed fabricated
building structures havemuch greater in-plane deformation,
and the building cannot be simply regarded as infinite in-
plane rigidity. -erefore, a multistory structure composed of
prestressed fabricated building structures is constructed.
When there is horizontal free vibration or forced vibration
under the action of a horizontal earthquake, each floor of the
multistory structure undergoes translational vibration and
overall rotation at the same time, producing horizontal
deformation, so that the lateral displacement value of each
vertical member is not the same [17]. -erefore, it is no
longer possible to use the “series mass point system” model
in the seismic code for structural seismic analysis. Instead,
each vertical member should be connected by each layer of
semirigid floor to form a space structure. After discretiza-
tion, a “string” is formed [18].

For the analysis of the spatial structure of the pre-
fabricated structure, this chapter will adopt the mode
analysis method based on the response spectrum theory, that
is, it will use the free vibration equation of the multiparticle
system to solve the physical vibration period and the mode
of operation of the structure, and then, using the theory of
decomposition and response spectrum acquires the hori-
zontal seismic action of the structure [19]. Comparing the
free vibration equation of the “series-parallel multiparticle
system” with the free vibration equation of the “series-
parallel multiparticle system,” it has the following
characteristics:

(1) If the vertical bar where the mass point of the two-
way shear bar is located, it represents a frame that
does not consider the vertical deformation of the bar;
the horizontal bar represents the assembled rein-
forced concrete floor that is regarded as an equiv-
alent shear beam, that is, where the mass point is
both the vertical rod and the horizontal rod are shear
rods [20]. -en, the restoring force received by the
mass point is only affected by the side shift of one
mass point up and down and left and right, except for
its own side shift. -e side shifts of other mass points
have no effect on it, as shown in Figure 4(a).

Mathematical Problems in Engineering 5



(2) One-way bending shear bar: If the vertical bar where
the mass point is located, it represents the seismic
wall belonging to the bending shear type member,
and the horizontal bar still represents the pre-
fabricated reinforced concrete floor [21]. -en, the
restoring force of this mass point is affected by the
side shift of other mass points, the horizontal di-
rection is still one mass point on the left and right,
and the vertical direction expands to all the mass
points of the vertical rod, as shown in Figure 4(b).

(3) Two-way bending shear bars: if the vertical bar and
horizontal bar where the mass point is located
represent the seismic wall and the cast-in-place
reinforced concrete floor, respectively, they are all
bending shear-type members [22].-en, the range of
the side shift of other particles affected by the re-
storing force of a certain mass point will be further
expanded to all mass points where the mass point sits
on the vertical rod and the horizontal rod, as shown
in Figure 4(c).

-e current analysis methods for concrete structures are
mainly elastic analysis. However, for the increasingly
complex concrete structures, this method appears to be
inadequate. -erefore, the nonlinear analysis method has
developed rapidly. -is method can more fully simulate the
behavior of concrete structures under seismic action and has
a great effect on the behavior of specific structures under
seismic action. For the research and analysis of the seismic
performance of traditional concrete structures, there are
mainly two types: rod model and story model [23, 24].

-e floor model balances the entire structure into a
cantilever beam, and each floor is equivalent to a concen-
trated mass point, and the stiffness is reflected by the steel
bars between the mass points.-e advantage of this model is
that due to the low degree of freedom of the layer model and
the low amount of calculation, it can quickly obtain dis-
placement and layer shear, but because the layer model has
been greatly simplified, it can only bear the overall seismic
structure. Response results cannot reach the results of each

component. -e calculation results of internal strength and
deformation are rough.

We use low-cycle cyclic load to simulate the model, that
is, use a specific load test or deformation test to load the
sample repeatedly at low cycles to make the sample from the
elastic stage to fracture. In the cyclic loading process, the
cumulative damage of the components will inevitably lead to
a gradual decrease in structural rigidity, weakening of energy
consumption capacity, and a degradation phenomenon [25].
-erefore, this decomposition effect of the structure must be
considered when creating a restoring force model. -e re-
storing force model is a practical mathematical model ob-
tained by appropriately subtracting and simplifying the
relationship between restoring force and deformation ob-
tained from a large number of experiments. It is a concrete
manifestation of the seismic performance of structural
members in the analysis of structural elastoplastic seismic
response. At present, most of the proposed recovery strength
models mainly focus on the hysteresis performance under
repeated loads. However, for concrete shaft members, due to
the large difference in hysteresis between the compression
direction and the tension direction, the strength model must
be specially studied [26].

3. Seismic Test of Prestressed Fabricated
Building Structure

3.1. Model Parameters. To verify the effectiveness of the
prefabricated structure analysis, this chapter simulates the
cast shear wall test and compares the SAP2000 simulation
results with the experimental results. -e specific compo-
nent parameters are as follows: Shear wall concrete: the
design is C35 concrete. After testing, the actual compressive
strength of C35 concrete is 41.2MPa, and the thickness of
the concrete protective layer is 25mm.-e longitudinal steel
bars of the edge members adopt HRB400 hot-rolled steel
bars with a diameter of 16mm. Other vertical distribution
steel bars adopt HRB400-grade hot-rolled steel bars with a
diameter of 10mm. -e horizontal distribution steel bars
adopt HRB400-grade hot-rolled steel bars with a diameter of

(a) (b) (c)

Figure 4: Characteristics of restoring force of series-parallel mass point system. (a) Two-way shear bar. (b) One-way bending shear bar. (c)
Two-way bending shear bar.

6 Mathematical Problems in Engineering



10mm. -e stirrups are made of HRB400 hot-rolled steel
bars with a diameter of 8mm. HRB335 grade hot-rolled steel
bars. -e structural reinforcement diagram is shown in
Figure 5. -e building wall table is shown in Table 1:

3.2. Prestressed Reinforcement and Nonprestressed
Reinforcement. To achieve a good prestress effect, the pre-
operated tendons must have high strength to ensure high
tension is created in the preoperated tendons, thus im-
proving the crack resistance of the preoperated concrete
members. -e prestressed steel used for prestressed concrete
components mainly includes steel yarn, prestressed steel
wire, and prestressed spiral steel wire. -e nonprestressed
reinforcement must be HRB400 and HRB335 steel. In this
study, 1860 prestressed steel strands are used to simulate
prestressed bars, with a diameter of 15.2mm and an area of
139mm2. -e nonprestressed bars are HRB400-grade bars.

3.3. Types of Prestress Loss. -e factors that cause the loss of
prestress mainly include the following aspects: the shrinkage
and creep of concrete cause the prestress loss of the pre-
stressed tendons in the tension zone and the compression
zone; the prestress loss caused by the friction between the
prestressed tendons and the tunnel wall; during heating and
curing, the prestress loss caused by the temperature dif-
ference between the tensioned prestressed tendons and the
equipment that bears the tension; and the prestress loss
caused by the linear prestressed tendons due to the defor-
mation of the anchor and the shrinkage of the prestressed
tendons. Due to the discrete nature of the prestress loss, the
loss value of the prestress in the actual project may be higher
than the loss value calculated according to the specification.
-erefore, if the loss value calculated by the calculation is less
than the following value, the following value should be
selected.

3.4. Statistics. When designing the prestressed tendons of
the in-line prestressed shear wall, refer to the general cal-
culation method for the prestressed design of the prestressed
concrete shear wall and adopt the value of the effective
prestress of the concrete on the wall section to be greater
than or equal to the standard value of the concrete tensile
strength. -e calculation principle is designed and calcu-
lated. In the actual project, in order to consider the con-
venience of construction, the prestressed tendons are
arranged in a concentrated manner with bonded prestressed
tendons, that is, the calculated prestressed steel strands are
arranged in a bundle.

4. Seismic Experimental Analysis of Prestressed
Fabricated Building Structure

4.1. Influence of Axial Compression Ratio on Earthquake
Resistance. -is part studies the effect of axial compression
ratio on the seismic performance of prestressed concrete
shear walls. By comparing the nonprestressed and pre-
stressed shear walls with different axial compression ratios,

the most suitable axial compression ratio for prestressing is
studied. In this part, the axial compression ratio of the in-
line shear wall is controlled at 0.1, 0.2, 0.3, 0.4, 0.5, and 0.6,
respectively, and horizontal load is applied by the method of
displacement-controlled loading. -e prestress is applied by
the cooling method, and the analysis statistics of the next-
shaped shear wall with different axial compression ratios
without prestress and applied prestress are shown in Table 2:

According to the calculation results in Table 2, when the
axial compression ratio of the in-line shear wall is 0.1:0.6, the
bearing capacity of the in-line shear wall is increased by
7.5%, 12.7%, and 15.3%, respectively, and the prestressing is
increased by 3.5%. When the axial compression ratio is 0.3,
the prestressed bearing capacity increases the most. With the
increase of the axial compression ratio, the peak load
gradually increases. We have also made statistics on the
ductility coefficient of the bearing capacity of the structure
under different axial compression ratios, as shown in
Figure 6:

It is found that the application of gears improves the
stiffness and productivity of the wall and reduces the
plasticity. -e increase of loading capacity and stiffness is
more important in low axial compression ratios, so the
compression ratio of the axle shaft should not be too high.
-e axial compression ratio is between 0.1 and 0.3, and the
ductility reduction is relatively small. When the axial
compression ratio is 0.3, the ductility coefficient is 4.3, which
meets the seismic requirements. -erefore, it is recom-
mended that the prestressed axial compression ratio should
not exceed 0.3.

Figure 7 shows the wall stress cloud when the steel bar of
the prestressed concrete wall under 0.3 yields.

4.2. Influence of Prestressing Tendon Distribution on the
Seismic Performance of Walls. Based on the analysis and
summary of the axial compression of the in-line shear wall,
this section studies the influence of the prestressed tendon
arrangement on the seismic performance of the in-line shear
wall, and the axial compression ratio is determined to be 0.3.
Under the same other conditions, change the way of pre-
stressed tendons. -e prestressed tendons are divided into
three ways: concentrated on the edge members, concen-
trated on the middle wall, and evenly distributed on the
entire wall, in order to better reflect the influence of the
arrangement of different prestressed tendons on the seismic
performance of the shear wall. -e prestressed tendons are
simulated by the distributed arrangement of bonded pre-
stressed tendons. As shown in Figures 8 and 9, the pre-
stressed tendons are concentratedly arranged in the middle
wall and uniformly arranged. Schematic diagram of stiff-
eners scattered throughout the wall. Table 3 shows the
statistical results of building analysis of different prestressed
tendons.

From the diagram, it can be seen that when the tendon
protrusions are concentrated at the ends, their capacity and
stiffness are greatest, followed by evenly spaced across the
wall and finally concentrated in the middle wall, and the
convex tendons are placed at the edge. -e time delay of the

Mathematical Problems in Engineering 7
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Figure 5: Structural reinforcement diagram.

Table 1: Reinforcement diagram of building structure.

Name Wall thickness (mm) Length (mm) Horizontal distribution rib Vertically distributed ribs
Q1 200 750 8@200 8@200

Table 2: Statistical results.

Axial pressure ratio Construct Yield displacement Limit displacement Yield load Peak load Ductility coefficient

0.1 No prestressed 3.01 17.7 258 560 5.8
Prestress 3.13 15.3 316 602 4.8

0.2 No prestressed 2.65 16.8 342 659 4.7
Prestress 3.21 14.8 380 744 4.5

0.3 No prestressed 3.01 12.6 427 756 4.4
Prestress 3.35 13.5 488 857 4.2

0.4 No prestressed 3.02 12.5 537 835 4.2
Prestress 3.84 11.9 536 874 3.2

0.5 No prestressed 2.05 10.2 609 920 3.3
Prestress 4.01 12.1 567 937 2.7

0.6 No prestressed 3.04 9.8 637 959 3.2
Prestress 4.09 10.6 599 968 2.6
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component is the worst, but the ductility coefficient is not
very different from the other two arrangements. -e duc-
tility coefficient is 4.2, whichmeets the seismic requirements.

We make statistics on the results of structural residual
deformation and steel bar deformation of buildings under
different seismic waves, as shown in Tables 4 and 5:

It can be seen from the table that under the action of
Tafts wave, the entire vibration process of the first floor of the
prestressed fabricated building structure is relatively strong,
so the residual deformation is relatively insignificant. When
the vibration process becomes stable, the displacement curve
of the bottom layer is generally concentrated at about 0,
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Figure 6: Different shaft compression parameters.
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Figure 7: 0.3 axial compression ratio steel bar yield wall stress diagram.
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Figure 8: Prestressed tendons are arranged in the middle wall.
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which shows the excellent self-recovery ability of the pre-
stressed assembly frame. -is is because under the action of
seismic excitation, the prestress inside the main beam can
forcibly restore the larger deformed beam to its original
position. It can be concluded that the seismic performance of
the prestressed fabricated frame is higher than that of the
traditional cast-in-place frame structure in dealing with the
residual deformation of the structure.

On the whole, the residual strain value of the steel bar of
the fabricated frame structure is much smaller than the
residual strain value of the cast-in-place structure. After
comparative analysis, the prestressed fabricated building
structure has better self-healing deformation ability. When
the seismic grade is level 2, for in-line and T-shaped shear
walls, prestress is applied to increase the bearing capacity
and rigidity of the shear wall but reduce its ductility. As the
prestress degree increases, the rigidity and bearing capacity
of the in-line shear wall gradually slow down, and the
ductility becomes worse and worse. When the prestress
degree is from 0.3 to 0.5, the extent of ductility decline
gradually slows down. When the strength is 0.5, the ductility
coefficient is 3.46, which meets the seismic requirements. As

the prestress degree increases, the stiffness and bearing
capacity of the T-shaped shear wall gradually slow down,
and the ductility becomes worse and worse. When the
prestress degree is from 0.3 to 0.6, the ductility declines
slowly and so the prestress degree. When it is 0.6, the
ductility coefficient is 6.04, which meets the seismic re-
quirements. Considering the influence of the prestress de-
gree on the bearing capacity, stiffness, and ductility of the
shear wall, it is recommended that the prestress degree of the
fabricated prestressed reinforced concrete shear wall should
not exceed 0.5.

5. Conclusion

Combining a real and regular roof wall structure, this study
mainly studies the effect of different axial compression ra-
tios, different preview methods, and different preseismic
degrees on the seismic performance of prefabricated
building structures. -is study designed different parame-
ters, different working condition combinations, established a
large number of comparative models for finite element
calculation and analysis, and put forward suggestions for the
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Figure 9: Prestressed tendons are concentrated on the entire wall.

Table 3: Statistical results of building analysis with different prestressed tendons.

Method of prestressed tendons Yield displacement
(mm)

Limit displacement
(mm)

Yield load
(kN)

Peak load
(kN)

Ductility
ratio

Focus on edge components 3.26 13.4 489 878 4.2
Distribute the walls evenly 3.07 14.2 427 809 4.5
Centrally arrange the middle part of the
wall 2.62 13.2 421 776 4.8

Table 4: Residual deformation under seismic wave.

Residual deformation Cast in place (mm) Assembly, 16mm (mm) Assembly, 18mm (mm) Assembly, 20mm (mm)
El Centro seismic wave 3 14 0.9 0.4
Tafts seismic wave 2 0 0 0.4
Artificial seismic wave 2 0 0 0

Table 5: Residual deformation of reinforcement under seismic wave.

Residual deformation Cast in place (mm) Assembly, 16mm (mm) Assembly, 18mm (mm) Assembly, 20mm (mm)
El Centro seismic wave 7 0.54 0.37 0.3
Tafts seismic wave 7.9 0.4 0.24 0.1
Artificial seismic wave 11 1.5 1.3 1.2
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application of prestressed fabricated building structures in
actual projects. Research should be done on the axial
compression ratio, different prestressed tendon arrangement
methods, and the influence of prestress under different
seismic fortification intensity and seismic grade on the
seismic performance of shear walls and find out the ap-
propriate axial compression ratio and prestressed tendon
layout that can be prestressed. -e reinforcement method is
used to achieve the appropriate prestress level, but because
the content of the analysis is not very comprehensive, only
monotonically increasing horizontal force loading is per-
formed, and reciprocating loading simulation is not per-
formed. -erefore, the hysteresis curve cannot be obtained,
and the energy consumption structure and performance
cannot be analyzed. In addition, it is necessary to compare
the seismic analysis of the overall structure with and without
prestressing, so as to have a clearer understanding of the
seismic performance of the structure.
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