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+e purpose of this paper is to report on the development of a three-dimensional (3D) creep calculation method suited for use in
analyzing long-term deformation of long-span concrete girder bridges. Based on linear creep and the superposition principle, the
proposed method can consider both shear creep and segmental multiage concrete effect, and a related program is developed. +e
effects of shear creep are introduced by applying this method to a continuous girder bridge with a main span of 100m.
Comparisons obtained with the nonshear case show that shear creep causes long-term deformation to increase by 12.5%.
Furthermore, the effect of shear creep is proportional to the shear creep coefficient; for a bridge with different degrees of prestress,
the influence of shear creep is close. Combined with the analysis of a continuous rigid bridge with amain span of 270m, the results
based on the general frame program suggest that shear creep amplification is multiplied by a factor of 1.13–1.15 in terms of long-
term deformation. Moreover, the vertical prestress has little effect on shear creep and long-term deformation. +e 3D creep
analysis shows a larger long-term prestress loss for vertical prestress at a region near the pier cross section. +e relevant
computation method and result can be referenced for the design and long-term deformation analysis of similar bridges.

1. Introduction

Long-span concrete girder bridges (including continuous
rigid-frame bridges) were first constructed in the 1950s. By
utilizing the cantilever construction method, the difficulty of
construction was greatly reduced, which caused this bridge
type to develop rapidly. It gradually became the dominant
bridge type in the medium- to large-span bridges. However,
the problem of the excessive long-term deflection of long-
span concrete bridges has frequently appeared in recent
years [1–5] and has become a bottleneck restricting their
development. Currently, the testing and computational ef-
fort involved in the problem of excessive long-term de-
formation is quite substantial and canmainly be divided into
the following aspects: (1) long-term deflection observation
and regular analysis of actual bridges [1–4]; (2) parameter
analysis and suggestions for the control of long-term de-
flection [6–8]; and (3) improvement in long-term deflection

calculation methods [9–15]. With regard to calculation
methods, the current mainstream structure analysis software
ignores the influence of shear creep. It is noted that an
analysis of the long-span concrete girder bridge that ignores
the effect of shear creep will cause error in the predicted
value due to its large section and thin web [16]. In this
regard, some scholars have proposed a more refined cal-
culation method: Bažant et al. used a specialized material
program based on ABAQUS to calculate the creep with
a solid element model [11]. In addition, Cao et al. studied the
effect of the law of cracks on the creep deformation of
prestressed beams using experiments and proposed a rele-
vant formula for analysis [12]. Moreover, Guo and Chen
proposed a deflection control strategy for long-span con-
crete box-girder bridges based on field monitoring and
probabilistic finite element (FE) analysis [13]. Niu et al. used
ANSYS to develop a three-dimensional concrete creep
calculation program [14]; Huang et al. developed a creep
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program based on ADINA to analyze the effect of shear lag
[15]. Zhang et al. calculated the creep effect of reinforced
concrete frames by fitting the axial creep curve [17].
However, the existing studies have not separated out the
effects of shear creep. In this paper, for the long-span
concrete girder bridge, a three-dimensional creep calcula-
tion method including segmental multiage concrete struc-
tures was considered and programmed by using MATLAB
and ANSYS to realize a shear-creep-independent analysis. A
continuous-girder bridge with a span of 65 + 100 + 65m was
taken as an example of the analysis of the influence of shear
creep on long-term deformation. +e study examined the
range of influence of shear creep on different prestressed
bridges and the effect of vertical prestress on long-term
deformation. +e method of calculation of standard long-
term deformation was discussed, and corresponding cal-
culation suggestions were put forward.

2. Analysis Method

2.1. Consideration of Shear Creep. +e long-term de-
formation analysis of concrete bridges can be divided into
differential equations, algebraic equations, and a step-by-
step approach [18]. It is generally accepted that the first two
methods remain feasible for the analysis of simple structures.
However, for complicated structures such as segmental
multiage concrete bridges, the adoption of the step-by-step
accumulation method based on the superposition principle
is necessary, which is suitable for programming calculations.
In this study, the step-by-step accumulation method is used
to calculate the creep effect by changing the initial strain of
each integration point of each concrete element.+e formula
for calculating the long-term strain of the integration point
at time t is as follows:

ε(t) �
σ t0( 

E t0( 
1 + ϕ t, t0(   + 

n

i�1

Δσ ti( 

E ti( 
1 + ϕ t, ti(  

+ εcs t, t0( ,

(1)

where t is the calculation time (days), t0is the initial loading
age of the concrete, σ(t0) is the initial stress, E is the elastic
modulus, and ϕ(t, t0) is the creep coefficient. +e first term
of the formula represents the total strain generated by the
initial stress, including elastic strain and creep strain.+e age
of concrete varies continuously from time t0 to t, so the creep
coefficient also varies. It must be divided into n time steps to
approximate this process. +e creep coefficient of each time
step is ϕ(t, ti), and Δσ(ti) is the change in stress between the
two adjacent times ti and ti− 1. εcs(t, t0) is the shrinkage
strain, which can be calculated according to the standard
formula [19]. Generally, in the planar frame FE creep
computation, only three normal stresses (strains) are con-
sidered for each integration point. For three-dimensional
(3D) solid or shell elements, the stress σ (and strain ε) of the
integration point is composed of six components as shown
in the following equation:

σ � σx, σy, σz, τxy, τyz, τxz , (2)

where σx, σy, σz constitute the normal stress and τxy, τyz, τxz

constitute the shear stress. +e calculation of the influence
on the shear deformation is achieved by using a 3D element
and accounting for the creep effect of the shear stress. +e
creep correction coefficient is introduced to correct the creep
coefficient of the six strain components m ϕ � [mx, my, mz,

mxy, myz, mxz], where mx(andmy, mz) � 1, and the axial
creep is the same as the norm creep coefficient. On the
contrary, if mxy(andmyz, mxz) � 1, the shear creep co-
efficient is the same as that in the axial direction, and the
modified shear value is calculated by a different shear creep
coefficient. Specifically, ifmxy(andmyz, mxz))is set to zero, the
long-term deformation subjected to axial creep alone is
calculated.

+e creep deformation at any time ti is obtained by
multiplying the elastic strain increment ε0, (ε1 − ε0), (ε2 −

ε1), . . . , (εi− 1 − εi− 2) of the previously calculated time point
t0, t1, . . . , ti− 1 by the creep coefficient ϕ(ti, tτ) of the cor-
responding time, wherein tτ is the age of loading. Under the
action of a dead load, the stress of the statically determinate
structure no longer changes. +erefore, except for the initial
elastic strain ε0, which has an influence on the creep at the
calculation point ti, the other effects are all zero. For a long-
span concrete continuous-girder bridge constructed by
segmentation, the creep will generate secondary internal
forces that will cause changes in the elastic stress and strain
at each calculation time point.+e creep effect is cumulative;
therefore, it is necessary to consider the effect of the elastic
strain increment of each calculation point on the subsequent
calculation point. +e batch mode of ANSYS can be revoked
by the programming languages, e.g., C++ and MATLAB
[20]. In this study, the FE results are read by MATLAB, and
the initial strain input data of the subsequent calculation
time points are calculated and generated. +e FE calculation
and the stress redistribution are completed by ANSYS in the
batch mode. +e flow chart is shown in Figure 1. In the
computation of a time point, i.e., time ti, we first read the
increase in strain of the preceding steps and recall the rel-
evant creep coefficient. We then obtain the initial data of the
current step: ε0 · ϕ(ti, t0) + (ε1 − ε0) · ϕ(ti, t1) + · · · +

(εi− 1 − εi− 2) · ϕ(ti, ti− 1). ANSYS is then revoked to complete
the FE analysis and to output the result of the current step.
+is loop will be controlled by MATLAB and will continue
till attaining the objective computation time point and
completing the analysis.

2.2. Shear Creep Coefficient. Specifications and research in-
stitutions have different creep functions, but they can basically
be expressed as the product of the creeping ultimate value and
the development function. For example, according to JTG
3362-2018 [19], the creep function formula is as follows:

ϕ t, t0(  � ϕ0 · βc t − t0( , (3)

where ϕ0 is the final value (nominal creep coefficient), re-
lated to the concrete grade, loading age, component
thickness, and environmental humidity. βc(t − t0) is a creep
development function, used to calculate the creep de-
formation at a certain time t, divided into exponential
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functions, as well as the form of the score and the sum. In
this study, βc(t − t0) � [((t − t0)/t1)/(βH + (t − t0)/t1)]

0.3,
where t is the targeted computation time, t0is the concrete
age when loading is applied, βH � 150[1 + (1.2(RH/
RH0))

18](h/h0) + 250≤ 1500, RH is the yearly average

humidity, h is the nominal depth in units of mm and equal to
2A/u, A is the area of the girder section, and u is the length of
the edge exposed to the atmosphere. +e current creep
coefficient of concrete is tested by axial loading. +e creep
coefficient in the shear direction has rarely been reported. A
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Figure 1: Flow chart of creep calculation.
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recent experimental study showed that the one-year shear
creep of three torsion columns made of C30 concrete may
attain twice the creep of the axial member [21]. However,
further long-term laboratory and field tests of high-grade
concrete are needed for general application purposes. In this
study, based on the normative formula as shown in Equation
(3) and considering the concrete grade of the prototype
bridge, the creep correction coefficient m ϕ for shear creep
consideration is used within a fluctuation range of 50% (0.5,
1.0, and 1.5) to analyze the influence of the shear creep
coefficient on the long-term deflection of the bridge.

Another ingredient of time-dependent deformation in
equation (1) is shrinkage that is independent of the stress
state so that the expression of the shrinkage strain can be
written directly [19]: εcs(t, ts) � εcso · βs(t − ts), where εcso is
the ultimate shrinkage value and ts is the age of the concrete
at the beginning of shrinkage related to the curing date and is
different from the value of t0 used in developing the creep
function. In addition, the function βs is developed in
a like manner to that of creep: βs(t − ts) � [((t − ts)/t1)/
350(h/h0)

2 + (t − ts)/t1]
0.5.

2.3. Consideration of Segmental Construction. For bridges
using the falsework construction method, the age of each
part of the structure is the same. Taking the calculation time
t0 as an example (assuming the concrete age is t0), the creep
function of all the concrete for the subsequent calculation
moments t0 is the same, namely, ϕ(ti, t0). In contrast, for
bridges with the segmental construction method, the con-
crete age of each section is different. Correspondingly, the
creep function is different for the subsequent calculation
time ti. For example, if the age of section A is t0 and section B
is poured Δt days later than A, the age of section B should be
t0 + Δt. +erefore, the creep coefficients of the two segments
at the calculation moment ti are ϕ(ti, t0) and ϕ(ti, t0 + Δt)
for sections A and B, respectively. Additionally, concrete of
multiple ages is commonly seen in long-span concrete girder
bridges constructed using the cantilever construction
method. In such cases, the age difference between the first
and the last pouring sections can reach hundreds of days;
subsequently, the creep coefficient varies greatly. +erefore,
the difference in age should be considered. In the ANSYS
modeling process, the elements are grouped according to the
construction section. When MATLAB recalls the creep
coefficient module, the element group is first identified and
the corresponding loading age is then given. Finally, the
initial strain input data of the subsequent calculation time
can be generated.

3. Calculation of the Prototype Bridge

3.1. Structural Parameters. To illustrate the effect of shear
creep on long-term deflection, a prestressed concrete con-
tinuous girder bridge with a main span of 100m is used as
background. +is bridge is located on a highway in
Guangdong, China. It is a prestressed concrete continuous
girder bridge with a span combination of 65 + 100 + 65m
(Figure 2(a)). +e traffic lanes are dual direction and are

separated on two independent bridges with a gap of 1.274m.
+e single-room box section was used in the superstructure
layout. +e depth of the girder section over the pier is 5.6m,
decreasing to 2.2m at the midspan section. +e bottom of
the box girder varies from the midspan to the top of the pier
according to the formula for a parabola.+e width of the box
girder is 11.898m, with a 1.5m pedestrian way connected to
the flange, as shown in Figure 2(b).

+e main beam used C50 concrete. +e girder section
over the pier is arranged with prestress tendons in the
flange and the web, each consisting of 26 tendons. +e
prestressed midsection contains 20 tendons in the bottom
slab. Each tendon consists of twelve 15.2 mm diameter
high-strength and low-relaxation steel strands. +e ver-
tical prestressing consists of a 25mm diameter fine-rolled
rebar, and the spacing is 60 cm around the sections over
the piers and 65 cm at other locations. We use a simplified
manner to consider initial prestress loss of the tendons, in
which the “effective prestress” of 1350MPa on longitu-
dinal tendons and 675MPa on vertical tendons are used.
+e long-term prestress loss caused by creep and
shrinkage deformation will be automatically considered
by the program.

+e cantilever segmental casting process is divided into
16 segments (blocks #0∼#15), of which block #15 is the
closure segment. +e side spanning cast-in segment consists
of blocks #16∼#18.+e lengths of the segments are 2m∼4m.
Each segmental construction step lasts approximately 7 days.
+e concrete ages of the closure segment and the pier #0
block are different by 105 days. When calculating the creep
during the operation of the bridge, the creep coefficient of
the corresponding age is adopted for each segment. Material
parameters are listed in Table 1.

+e prototype bridge was completed and opened to
traffic in the 1990s. A significant downward deflection in
the midspan was observed in 2001. A full-bridge de-
formation observation system was then established. +e
observation points were placed along the central reserva-
tion and the safety barriers at both sides. In all, 34 mea-
suring points were distributed over each side of the bridge.
+eir locations are shown in Figure 3(a). During the fol-
lowing 10-year period, the midspan of the bridge continued
to deflect. As shown in Figure 3(b), the maximum relative
deformation of the left span is 16 cm and that of the right
bridge is 21 cm, which are close to or larger than the
specification deformation limit 1/600 of the span length.
+is made a difference in the appearance of the bridge
(Figure 3(b)) and affected driving comfort. +e side span
had a certain camber, with a maximum value of approx-
imately 10 cm.

3.2. FE Model Parameters. +e background bridge model is
established by ANSYS. To consider the shear deformation,
the concrete box beam adopts the element SHELL181, in-
cluding in-plane and out-of-plane bending stiffness (KEY-
OPT (1)� 0). +e exact integral calculation (KEYOPT (3)�

2) is adopted. +e prestressed tendons are simulated by the
element LINK180, and the prestress forces are applied by
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decreasing the equivalent temperature. +e FE model is
shown in Figure 2(c), and the materials used are shown in
Table 1.

+e long-term deformation of concrete girder bridges is
caused by the long-term effect of dead load and the camber
by prestress. As the creep of concrete under dead load affects
the prestress loss, they are therefore interrelated and can be
automatically included in the spatial model. In addition, live
load also has a certain impact on bridge deflection, but the

proportion is usually low. After vehicles leave the bridge, the
bridge deck alignment is restored. While the cumulative
effect of residual deformation under live load and its impact
on concrete fatigue does need to be studied, in this paper the
effect of live load is ignored, and only the long-term de-
formation under dead load is considered.

4. Results and Discussion

4.1. Effect of Shear Creep. +e deformation of girder bridges
is mainly due to the bending moment of the dead load,
which grows significantly with increasing design span
length. It becomes difficult to set the prestressing steel
tendons in the limited section space of long-span girder
bridges to completely compensate for the dead-load mo-
ment. As shown in Table 2, the prestress bending moment is
less than dead load bending moment at the section over pier
of the 100m span bridge, which results in the overall de-
flection of the bridge. At the same time, the bendingmoment
distribution of a 270m main span bridge [1] is calculated.
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Figure 2: Model of the prototype bridge (unit: cm). (a) Elevation. (b) Cross section of box girder. (c) ANSYS model and prestress.

Table 1: Parameters of modeling.

Term Value
Grade of concrete C50
Average humidity (RH) 70%
t0 (d) 5
ts (d) 3
Time interval between adjacent segments (d) 7
Initial prestress of longitudinal tendon (MPa) 1350
Initial prestress of vertical tendon (MPa) 675
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+e ratios of the prestress bending moment to the dead-load
bending moment at pier top and midspan are 0.86 and 0.73,
respectively. +e trend of bridge deflection becomes obvious
with increasing span.

As shown in Figure 4(a), the main span of the prototype
bridge deflected, and the side span cambered under dead
load. +e deflection will be further developed according to
the elastic deformation of dead load due to the inherent
creep characteristics of concrete. Ten years after the com-
pletion of the bridge, the total deformation of the main span
will reach 2.57 times of the elastic deflection. As shown in
Figures 4(b) and 4(c), for elastic deformation and long-term
deformation, the calculated values considering shear de-
formation are larger than those without considering shear
deformation. When the bridge is completed, the midspan
deflection considering shear deformation is 6.9 cm, and the
midspan deflection excluding shear deformation is 6.1 cm.
Without considering shear deformation, the elastic de-
formation will be reduced by 12.5%. After 10 years of op-
eration, the calculated value considering shear deformation
is 17.7 cm and the calculated value excluding shear de-
formation is 15.8 cm.

In the practical construction of bridges, the elastic de-
formation can be eliminated by setting the precamber and
adjusting the elevation of the vertical formwork of each
segment in the construction process so that the alignment of
the completed bridge can meet the design requirements.
+erefore, the long-term relative deformation that affects the
performance of bridges is based on the alignment of

completed bridges. For the research prototype bridge, as
shown in Figure 4(d), the calculated value of relative de-
formation considering shear is 12.4% larger than that of
nonshear relative deformation. +e error of the shear effect
in calculating long-term deformation should not be ignored.

4.2. Effect of Creep Coefficient. As a mixed material, concrete
is highly discrete and stochastic, in which the mechanical
properties are different in different locations of bridges even
in the same batch of concrete. +e creep coefficient is the
main parameter used to characterize the creep character-
istics of concrete. Gilbert points out that the creep deviation
of concrete can reach more than 50% [18]. +ere are few
studies at present on the shear creep coefficient. Bažant et al.
took the 3D creep into account using the method of creep
rate, assuming that the shear creep coefficient is the same as
that in the axial direction [11]. In this paper, the influence of
shear creep and axial creep on the overall linear deformation
of bridges is calculated using the creep correction co-
efficients mxy, myz, mxz. In this study, we consider shear
creep by using three series of coefficients: 0.5, 1.0, and 1.5
times the standard axial creep coefficient. +e factor of 1.0
times the standard axial creep coefficient means the shear
creep coefficient is identical to the standard axial creep
coefficient. Likewise, the factors of 0.5 and 1.5 indicate that
the shear creep coefficient the computation used is 50%
smaller or larger compared with the standard axial creep
coefficient. +e analysis is divided into three cases based on
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Figure 3: Deformation investigation of the prototype bridge. (a) Investigation points of the deck and long-term deformation over 10 years.
(b) Deflection of midspan (pedestrian parapet view).

Table 2: Comparison of bending moments of the critical section (unit: kN·m).

Bridge span length
Section over pier Midspan section

Dead load (1) Prestress (2) (2)/(1) Dead load (1) Prestress (2) (2)/(1)
100m − 2.75E+ 05 2.54E+ 05 − 0.92 5.68E+ 04 − 6.80E+ 04 − 1.20
270m − 2.30E+ 06 1.99E+ 06 − 0.86 2.78E+ 05 − 2.02E+ 05 − 0.73
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the value setting of the creep correction coefficients
mxy, myz, mxz: (1) 0.5; (2) 1.0, and (3) 1.5.

As shown in Figure 5, the midspan deflection develops
rapidly within 5 years (1825 days) after completion of the
bridge andmore than 90% of the ultimate creep deformation
takes place. For example, in the case of 1.0 shear, the
midspan displacement is 104.4mm at 5 years and sags only
slightly more to 110.6mm at 20 years. When the shear creep
coefficient increases, the trend of the bridge deformation
remains the same, but the deflection value increases. +e
long-term deflection has a linear relationship with the shear
creep coefficient (Figure 5(a)). For example, in the analysis of
the midspan long-term deformation of 20 years, the mid-
span deflection increases from 110.5mm to 116.4mm (by
approximately 5%) with the shear creep coefficient in-
creasing from 1.0 to 1.5.

4.3. Effect of Different Degrees of Prestress. +e long-term
deflection of the bridge consists of two parts: the prestressing
camber and the dead load deflection, both of which contain
shear creep components. To analyze the shear and creep
effects on bridges with different degrees of prestress, the stress
of the prestress tendon is taken as a parameter for analysis.

As shown in Figure 6, the change in the degree of
prestress has an obvious influence on the elastic deflection
and long-term deflection of the middle span. For every 10%
reduction in the degree of prestress, the initial elastic de-
flection and long-term deflection increase by approximately
10%. +e results show that the effect of shear creep remains
stable even when the degree of prestress is different. In the
calculation of long-term deformation of the bridge, the
displacement accounted for by the shear creep is 10.5–12.5%
larger than that without considering the shear effect. It can
be seen that, for the same bridge, a unified amplification
factor can be used to consider the effect of shear creep when
the degree of prestress is different.

To further illustrate the influence range of shear de-
formation, a continuous rigid-frame bridge model with
a 270m main span is established. +e height of the section
over a pier is 14.17m, and the midspan section is 3.2 m
high. +e detailed structural parameters of the bridge can
be found in the relevant literature [1]. +e long-term
deformation at 20 years is calculated as shown in Figure 7.
+e long-term deformation value increases by approxi-
mately 14.6% considering shear creep. In conclusion,
combined with the analysis of 100m and 270m main span
concrete continuous girder bridges, the long-term de-
formation deflection calculated by the planar frame sys-
tem program can be multiplied by the magnification factor
of 1.13–1.15 to consider the effect of shear creep.

+ere are corresponding specifications and suggestions
for the calculation of long-term deformation of concrete
structures in specification and codes, including the limit
value and calculation method. In terms of the limit value,
CEB-FIP [22] ensures stiffness by limiting span-to-height
ratio, while Chinese codes adopt the method of limiting the
final value of long-term deformation, which is consistent
with AASHTO [23].+e creep formula of the JTG 3362-2018
code [19] is similar as CEB-FIP. In addition, a simplified
method for calculating the final value of long-term de-
formation is provided, in which the short-term elastic de-
flection is multiplied by the long-term growth factor ηθ, and
the obtained value is related to the strength of concrete.
According to the above analysis, if the elastic deflection is
calculated by the planar frame system program, the long-
term deflection magnification factor affected by shear creep
should be considered.

4.4. Effect of Vertical Prestress. Because a box section is often
used in long-span concrete girder bridges, the spatial stress
characteristics are remarkable. In addition to longitudinal
prestressing tendons, transverse prestress of the flange and
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Figure 4: Long-term deformation of the prototype bridge. (b) Age: 0 days. (c) Age: 3650 days, absolute value. (d) Age: 3650 days, relative
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vertical prestress of webs are also set up to form a three-
dimensional prestressing system. Vertical prestressing can
improve the shear capacity of the cross section. In some
bridge designs, the downward bending of webs is cancelled
for the convenience of construction so that the shear ca-
pacity is completely provided by the concrete and vertical
prestressing. For service performance, the role the vertical
prestressing can play in long-term deformation is studied.
We compare two cases: (1) setting up vertical prestressing
tendons using tensioning and (2) setting up vertical pre-
stressing tendons without tensioning. +e results show
that, even considering shear creep, the application of
vertical prestressing has no effect on the long-term de-
flection (the calculation results are consistent with the

previous results, so they are not listed). +e reason is that
according to the equivalent load method, the vertical
prestressing force is equivalent to two vertical concen-
trating forces on the top along the box girder section, which
has no effect on the shear force on the structure and has
little effect on the stiffness of the structure, so it cannot
reduce the long-term deformation of the structure. It can
be seen that the increase in vertical prestressing force can
only increase the shear capacity of the superstructure but
cannot reduce the long-term deformation. In addition, the
long-term loss of prestressing near the top of the middle
pier is relatively large, the loss at which in 20 years is
approximately 3.7%, whereas at other locations, it is less
than 1%, as shown in Figure 8.

M
id

sp
an

 d
isp

la
ce

m
en

t (
m

m
)

–125

–100

–75
No shear 0.5 shear 1.0 shear 1.5 shear

Midspan displacement
t = 7300 days

–125

–100

–75

–50

–25

0
0 2000 4000 6000 8000

Time from operation (days)

(a)

M
id

sp
an

 d
isp

la
ce

m
en

t (
m

m
)

–125

–100

–75

–50

–25

0
1 10 100 1000 10000

Time from operation (days)

No shear
0.5 shear

1.0 shear
1.5 shear

(b)

Figure 5: Deflection of midspan with different shear creep coefficients. (a) Linear coordinates. (b) Logarithmic coordinates.
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5. Conclusions

How to accurately predict the long-term deformation and
mechanical characteristics of long-span concrete girder
bridges is of great importance. In this paper, the conclusions
on the influence of the studied shear creep are as follows:

(1) A three-dimensional creep calculation program
based on the superposition principle is developed by
MATLAB and ANSYS, which provides a separate
interface for the shear creep coefficient. +e analysis
of the prototype bridge shows that the long-term
deformation increases by 12.5% after shear creep is
considered. It is suggested that the long-term de-
formation be calculated by multiplying the magni-
fication factor of shear creep of 1.13–1.15 based on
the analysis results of the general planar frame
program.

(2) +e parameter analysis of the shear creep coefficient
shows that the long-term deformation of long-span
concrete girder bridges is proportional to the shear
creep coefficient. +e shear creep effects of bridges
with different degrees of prestress are close, so
a unified amplification factor can be adopted.

(3) Vertical prestressing has no effect on the shear creep
and long-term deformation of bridges. +e long-
term loss of vertical prestressing with time is rela-
tively large at the pier top section.

(4) +e three-dimensional creep calculation method in
this paper considers the age variation in concrete and
the influence of the shear creep coefficient, which can
provide a reference for the fine analysis of creep of
concrete bridges.

+e long-term deflection of long-span concrete girder
bridges is a complicated engineering problem involving
materials, design, construction, maintenance, and man-
agement. Attention is confined herein to the calculation
error with the limitation of the linear elastic stage of ma-
terials. It has been found that the deflection of concrete
bridges is accompanied by cracks, which indicates that the
stress of concrete is approaching or exceeding the ultimate
strength. In such case, it will be unsafe to use the assumption
of linear creep. +ere is an urgent need for accurate

consideration of the effect of nonlinear creep on the behavior
of long-term deformation in subsequent research.
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