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With increasing traffic volume, the traffic load grade given by design codes has gradually increased. For new bridges, there is no
problem, and the traffic load can be met through the requirements of the new code. However, for existing bridges, there is a lack of
uniform standards on whether they can continue to be used. It is not clear whether these bridges will be judged according to the
new code or the original design code. 'e traffic loading effects of different codes on medium- and small-span girder bridges in
China are investigated in this study.'ree codes are introduced: JTJ 021-89, JTG D60-2004, and JTGD60-2015. Simply supported
girder bridges and continuous girder bridges are discussed. 'e traffic loading effects calculated based on JTG D60-2015 are
significantly larger than those calculated based on JTJ 021-89. For simply supported girder bridges, most of the differences range
from 20% to 40%, and the maximum value is almost larger than 60%. For continuous girder bridges, most of the differences in the
positive bending moments are concentrated in the 20%∼40% range, while the differences in the negative bending moments range
from 10% to 20%.'erefore, the differences in traffic loading effects calculated based on various codes cannot be ignored in actual
bridge engineering. 'e conclusion in this study can provide a basis for bridge structure evaluation and life prediction.

1. Introduction

Bridges are one of the most important civil structures. By the
end of 2019, approximately 878300 highway bridges were
built in China; most of them were medium- and small-span
girder bridges [1]. For medium- and small-span girder
bridges, the ratio between a dead load and a live load is
relatively small, which means that a live load has a greater
influence on bridges.

With increasing traffic volume, the traffic load grade
given by the code increases gradually [2]. For new bridges,
there is no problem, and the traffic load can be met through
the requirements of the new code. However, for existing
bridges, there is a lack of uniform standards on whether they
can continue to be used, and it is not clear whether these
bridges will be judged according to the new code or the

original design code. Different from other civil structures,
the traffic load is the most important load. 'e design life of
the bridge is 100 years. However, the design code is revised
once every ten or twenty years. In other words, for existing
bridges, the traffic volume in the new code is larger,
sometimes overloading.

To ensure the safety of bridges, monitoring and in-
spection are two important measures. A structure healthy
monitoring system plays a vital role in bridge safety [3–5].
However, the system is only installed in some large-span
bridges due to its high cost. For medium- and small-span
bridges, the inspection measure is much better, and a
loading test is the main method of inspection. Whether the
loading test should adopt the original design code or the
current code has not always been agreed upon and has been
used at will [6, 7].
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'e differences among various codes have been inves-
tigated by many researchers [8–14]; however, most of them
have focused on early codes and simply supported girder
bridges. Additionally, compared with simply supported
girder bridges, there are more continuous girder bridges
[15]. Structural reliability-based live load factors have been
developed by truck load effect statistics using the analytical
model of the platoons of trucks and the extrapolation ap-
proach, taking a number of temporal maximum values [16].
'e characterization of live load models is of paramount
importance for an accurate evaluation of the structural safety
and reliability of bridges and the calibration of design loads
for use when designing new bridges or assessing the safety of
existing bridges [17–20].

Traffic loading effects in different codes on medium- and
small-span girder bridges in China are investigated in this
study. 'ree codes are introduced including JTJ 021-89 [21],
JTG D60-2004 [22], and JTG D60-2015 [23]. Simply sup-
ported girder bridges and continuous girder bridges are
discussed.

2. Traffic Loads in Different Codes

Different from other civil engineering structures, moving
vehicle loads are one of the main load forms of bridge
structures. Because of the vehicle-bridge coupled vibration,
the bridge response is larger when subjected to moving
vehicles. Static traffic loads and dynamic load allowances in
different codes are introduced in this section.

2.1. Static Traffic Loads inDifferent Codes. During the last 40
years, there have been three versions of the traffic load code
in China: JTJ 021-89, JTG D60-2004, and JTG D60-2015.

In JTJ 021-89, the traffic load is simulated as one loading
truck and multistandard cars. 'ere are four types of the
traffic load grades including traffic-over 20, traffic-20, traffic-
15, and traffic-10. In addition, different traffic load grades are
applied for various highway grades. 'e corresponding
relation in JTJ 021-89 is shown in Table 1, and the details of
different traffic load grades are shown in Figure 1.

'e traffic load modes are more similar to the actual
situation. However, these models are not convenient for
manual and computer loading, and the calculation effect is
discontinuous with the variation in bridge spans. 'erefore,
the model has been replaced by a computational scheme
consisting of the uniform force qk and the concentrated force
Pk in JTG D60-2004, as shown in Figure 2. According to the
calculation scheme, the load effect can be calculated as long
as the influence line area and the maximum vertical coor-
dinate value of the bridge are known.

In JTG D60-2004, the traffic loads are reduced to two
grades: highway-grade I and highway-grade II. Highway-
grade I in JTG D60-2004 is similar to traffic-over 20 in JTJ
021-89, while highway-grade II is similar to traffic-20. With
the rapid development of society, the vehicle load is larger,
and traffic-15 and traffic-10 are no longer used. 'e cor-
responding relation in JTG D60-2004 is shown in Table 2.

'e traffic loads in JTG D60-2004 are fictitious. 'e
uniform load qk and the concentrated load Pk are deduced
from various cases of different vehicle weights and spacings.
For highway-grade I, the uniform load qk is 10.5 kN/m, and
the concentrated load Pk is calculated by equation (1). 'e
uniform load qk and concentrated load Pk of highway-grade
II are adopted as 0.75 times those of highway-grade I.

Pk �

180 (kN), L≤ 5m,

160 + 4L (kN), 5m<L< 50m,

360 (kN), L≥ 50m,

⎧⎪⎪⎨

⎪⎪⎩
(1)

where L is the span length of the bridge.
From 2008 to 2011, through an investigation and sta-

tistical analysis of the current situation of automobile loads
in China, the automobile load variability increased con-
siderably compared with that of the past. Due to the small
proportion of the constant load and live load of medium-
and small-span bridges, this variability has a great impact
on small-span bridges. In practice, accidents caused by
heavy load vehicles crushing bridges are mostly medium-
and small-span bridges. In view of this, the revised code
improves the standard value of the concentrated lane load
of bridges under a 5m span and increases the design load
effect of bridges within a 50m span. In detail, the con-
centrated load Pk is calculated by equation (2) in JTG D60-
2015.

Pk �

270 (kN), L≤ 5m,

260 + 2L (kN), 5m<L< 50m,

360 (kN), L≥ 50m.

⎧⎪⎪⎨

⎪⎪⎩
(2)

Since 2009, most toll collections on second-class high-
ways have gradually been abolished in China, and the traffic
volume and load level of some of these highways have in-
creased considerably. 'erefore, the specification adjusts the
car load level of the second-class highway to highway-grade
I. 'e corresponding relation in JTG D60-2015 is shown in
Table 3.

By a comparison of different versions of the codes, it can
be seen that the traffic load grade matched with the highway
grade is gradually increasing, especially for a low-grade
highway. In addition, even for the same traffic load grade, the
specific value is improved. In short, the traffic load grade has
been increasing.

2.2. Dynamic Load Allowances in Different Codes. 'e dy-
namic load allowance is the application factor of the dy-
namic responses of bridges subjected to moving vehicles
[24, 25]. 'e impact effect is generally expressed via statics,
which means that the dynamic effect of vehicle action is
expressed by multiplying the gravity of a vehicle by the
dynamic load allowance. Considerable research has been
conducted on the expression of the dynamic load allowance.

In JTJ 021-89, the dynamic load allowance μ is expressed
as a function of the bridge span length L, as shown in the
following equation:
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μ �

0.30, L≤ 5m,

0.30
45 − 5

×(45 − L), 5m<L< 45m,

0, L≥ 45m.

⎧⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

(3)

However, the dynamic load allowance is more related to
the fundamental frequency of the bridge. More than 6,600
representative samples of dynamic load allowances are
collected from the measured data of seven bridges with
different spans and initial conditions (from the rectangular
reinforced concrete slab bridge with a 6m span to the

prestressed concrete box girder bridge with a 45m span)
through a 12 h continuous observation by the dynamic test
system. 'rough the estimation of statistical parameters and
the goodness-of-fit test of the probability distribution, it is
shown that all kinds of dynamic load allowances in different
bridges do not reject the extreme value type I distribution.
According to the common worldwide practice, a 95%
guarantee rate is taken as the dynamic load allowance of
highway bridges. 'rough regression analysis, the relation
curve between the dynamic load allowance and the fun-
damental frequency of the bridge structure is obtained. After
an appropriate correction, this value is adopted in JTG D60-
2004 and JTGD60-2015, as shown in the following equation:

μ �

0.05, f< 1.5Hz,

0.1767 lnf − 0.0157, 1.5Hz≤ L≤ 14Hz,

0.45, f> 14Hz,

⎧⎪⎪⎨

⎪⎪⎩
(4)

where f is the fundamental frequency of the bridge.

Table 1: Traffic load grades of the bridges in different highway grades in JTJ 021-89.

Highway grades Expressway First-class highway Second-class highway 'ird-class highway Fourth-class highway

Traffic loads grades Traffic-over 20 Traffic-over 20 Traffic-20 Traffic-15 Traffic-10Traffic-20
Note: traffic-over 20 is applied for the first-class highway subjected to container transportation, while traffic-20 is applied for other cases.
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Figure 1: Different traffic load grades in JTJ 021-89: (a) traffic-10; (b) traffic-15; (c) traffic-20; (d) traffic-over 20.
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Figure 2: Different traffic load grades in JTG D60-2004.
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Certainly, the traffic effects should be the product of the
static traffic load effect and dynamic load allowance.

3. Simply Supported Girder Bridges

'e structural characteristics of the simply supported girder
bridge are clear, and its construction method is relatively
simple. 'e common span range of a simply supported
girder bridge is 5∼40m. In this paper, common simply
supported girder bridges are selected. 'e main traffic
loading effects in different codes are comparatively studied,
including the bending moment in the midspan section and
the shearing force in the pier-top section.

3.1. Different Traffic Loading Effects in Various Codes. 'e
traffic loading effects in various codes are studied including
JTJ 021-89, JTG D60-2004, and JTG D60-2015. 'e results
are shown in Figures 3–5.

'e bending moment and shearing force both increase
with increasing span length. With increasing traffic load
grades, the increase in the moment effect is more obvious
than that of the shearing force effect. In addition, the overall
variation trends of JTG D60-2004 and JTG D60-2015 are
basically the same, but they are significantly different from
JTJ 021-89, which is mainly caused by the large difference in
traffic load models.

3.2. Traffic Loading Effects without Dynamic Load Allowance
inDifferentCodes. As previously mentioned, highway-grade
I in JTG D60-2004 and JTG D60-2015 is similar to traffic-
over 20 in JTJ 021-89, while highway-grade II is similar to
traffic-20. To more clearly compare the differences between
the corresponding load grades in the different codes,
highway-grade I and traffic-over 20 are referred to as class I
loads, while highway-grade II and traffic-20 are referred to as
class II loads. Additionally, three ratio parameters are
introduced:

ηS1 �
SJTGD60−2004 − SJTJ021−89

SJTJ021−89
,

ηS2 �
SJTGD60−2015 − SJTJ021−89

SJTJ021−89
,

ηS3 �
SJTGD60−2015 − SJTJD60−2004

SJTJD60−2004
,

(5)

where SJTJ 021-89 is the traffic loading effect calculated based
on JTJ 021-89, SJTG D60-2004 is the traffic loading effect
calculated based on JTG D60-2004, and SJTG D60-2015 is the
traffic loading effect calculated based on JTG D60-2015.

A comparison of the traffic loading effects without a
dynamic load allowance in different codes is shown in
Figure 6. Legends Q-I and M-I indicate the shearing force of

Table 3: Traffic load grades of the bridges for different highway grades in JTG D60-2015.

Highway grades Expressway First-class highway Second-class highway 'ird-class highway Fourth-class highway
Traffic loads grades Highway-grade I Highway-grade I Highway-grade I Highway-grade II Highway-grade II

Table 2: Traffic load grades of the bridges for different highway grades in JTG D60-2004.

Highway grades Expressway First-class highway Second-class highway 'ird-class highway Fourth-class highway
Traffic load grades Highway-grade I Highway-grade I Highway-grade II Highway-grade II Highway-grade II
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Figure 3: Traffic loading effects in JTJ 021-89: (a) moment and (b) shearing force.
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the pier-top section and the bendingmoment of themidspan
section induced by the class I load, while legends Q-II and
M-II indicate the shearing force of the pier-top section and
the bending moment of the midspan section induced by the
class II load.

It can be seen fromFigure 6(a) that, without a dynamic load
allowance, there is little difference between the traffic loading
effects calculated based on JTG D60-2004 and those calculated
based on JTJ 021-89 when the span length of the simply
supported girder bridge is less than 20m. However, when the
span is greater than 20m, the effect will increase significantly,
and the differencewill be larger with increasing span length, but
most of the differences range from 10% to 15%, and the in-
fluence is not very great. In addition, the difference in the
bending moment induced by the class II load is larger.

Similarly, Figure 6(b) shows that all the traffic loading
effects of the simply supported girder bridges calculated
based on JTG D60-2015 are significantly larger than those

calculated based on JTJ 021-89, especially for small-span
bridges. Most of the differences are concentrated in the
10%∼25% range.

In Figure 6(c), the comparison of the traffic loading
effects between JTG D60-2004 and JTG D60-2004 is very
regular because their traffic loading models are similar, and
only the value of the concentrated force Pk is different. 'e
differences between them decrease with increasing span
length. For small-span simply supported girder bridges, the
difference can reach almost 45%, which should be given
more attention in actual engineering.

3.3. Traffic Loading Effects with Dynamic Load Allowance in
Different Codes. As previously mentioned, the traffic effects
should be the product of the static traffic load effect and
dynamic load allowance.'e dynamic load allowance in JTG
D60-2004 and JTG D60-2015 is the same but is different
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Figure 4: Traffic loading effects in JTG D60-2004: (a) moment and (b) shearing force.
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Figure 5: Traffic loading effects in JTG D60-2015: (a) moment and (b) shearing force.
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from that in JTJ 021-89. Similarly, two ratio parameters are
introduced:

ηDS1 �
SDJTGD60−2004 − SDJTJ021−89

SDJTJ021−89
,

ηDS2 �
SDJTGD60−2015 − SDJTJ021−89

SDJTJ021−89
,

(6)

where SDJTJ 021-89 is the traffic loading effect (including the
dynamic load allowance) calculated based on JTJ 021-89,
SDJTG D60-2004 is the traffic loading effect (including the
dynamic load allowance) calculated based on JTGD60-2004,
and SDJTG D60-2015 is the traffic loading effect (including the
dynamic load allowance) calculated based on JTGD60-2015.

A comparison of the traffic loading effects with the
dynamic load allowance in different codes is shown in
Figure 7. Because the dynamic load allowances in JTG D60-
2004 and JTG D60-2015 are the same, the comparison re-
sults of the traffic loading effects with the dynamic load
allowance in these two codes are the same as in Figure 6(c)
and will not be discussed again here.

Figure 7(a) shows that, with dynamic load allowance, the
traffic loading effects of simply supported girder bridges
calculated based on JTG D60-2015 are significantly larger
than those calculated based on JTJ 021-89 when the span
length is larger than 20m. All the differences are larger than
10%. However, the comparison is not clear when the span
length is less than 20m.

Similarly, Figure 7(b) shows that all the traffic loading
effects of the simply supported girder bridges calculated
based on JTG D60-2015 are significantly larger than those
calculated based on JTJ 021-89, especially for small-span
bridges. Most of the differences range from 20% to 40%, and
the maximum value is almost larger than 60%.

In other words, for simply supported girder bridges, the
differences in traffic loading effects calculated based on
various codes cannot be ignored in actual bridge engi-
neering, especially for small-span bridges.

4. Continuous Girder Bridges

Although the construction of simply supported girder
bridges is simple, the driving comfort is poor due to the large

number of expansion joints. In addition, compared with a
simply supported girder bridge, the pier-top section of a
continuous girder bridge bears a negative bending moment,
which will share a positive bending moment in the midspan
section, and the stress is more reasonable. 'erefore, with
the progress of construction technology and the improve-
ment in people’s living standards, continuous girder bridges
are more common.

Similarly, without the dynamic load allowance, three
ratio parameters for continuous girder bridges are
introduced:

ηC1 �
CJTGD60−2004 − CJTJ021−89

CJTJ021−89
,

ηC2 �
CJTGD60−2015 − CJTJ021−89

CJTJ021−89
,

ηC3 �
CJTGD60−2015 − CJTJD60−2004

CJTJD60−2004
,

(7)

where CJTJ 021-89 is the traffic loading effect of continuous
girder bridges calculated based on JTJ 021-89,CJTG D60-2004 is
the traffic loading effect of continuous girder bridges cal-
culated based on JTG D60-2004, and CJTG D60-2015 is the
traffic loading effect of continuous girder bridges calculated
based on JTG D60-2015.

With the dynamic load allowance, two ratio parameters
for continuous girder bridges are introduced:

ηDC1 �
CDJTGD60−2004 − CDJTJ021−89

CDJTJ021−89
,

ηDC2 �
CDJTGD60−2015 − CDJTJ021−89

CDJTJ021−89
,

(8)

where CDJTJ 021-89 is the traffic loading effect (including the
dynamic load allowance) of continuous girder bridges cal-
culated based on JTJ 021-89, CDJTG D60-2004 is the traffic
loading effect (including the dynamic load allowance) of
continuous girder bridges calculated based on JTG D60-
2004, and CDJTG D60-2015 is the traffic loading effect (in-
cluding the dynamic load allowance) of continuous girder
bridges calculated based on JTG D60-2015.
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Figure 6: Comparison of the traffic loading effects without a dynamic load allowance: (a) ηS1; (b) ηS2; (c) ηS3.

6 Advances in Civil Engineering



Considering the telescopic deformation caused by the
influence of temperature, the span number of common
continuous girder bridges ranges from three to five.
'erefore, in this paper, continuous girder bridges with 3∼5
spans are studied. For continuous girder bridges, the neg-
ative bending moment in the pier-top section and the
positive bending moment in the midspan section are the
focus.

4.1. 7ree-Span Continuous Girder Bridges. 'e comparison
results of the traffic loading effects of three-span continuous
girder bridges without a dynamic load allowance are shown
in Figure 8. Legends NM-I and PM-I indicate the negative
bending moment of the pier-top section and the positive
bending moment of the midspan section induced by the
class I load, while legends NM-II and PM-II indicate the
negative bending moment of the pier-top section and the
positive bending moment of the midspan section induced by
the class II load.

Figure 8(a) shows that the negative bending moment
calculated based on JTG D60-2004 is smaller than that
calculated based on JTJ 021-89 when the span length is less
than 30m, while the negative bending moment calculated
based on JTG D60-2004 is larger than that calculated based
on JTJ 021-89 when the span length is longer than 30m. In
addition, the positive bending moment calculated based on
JTG D60-2004 is significantly larger than that calculated
based on JTJ 021-89. 'e differences between them ranged
from almost 10% to 20%.

Similarly, it can be seen from Figure 8(b) that the trend
of the negative bending moment is almost the same as that
in Figure 8(a). However, the positive bending moment
calculated based on JTG D60-2004 is significantly larger
than that calculated based on JTJ 021-89. Most of the
differences range from 15% to 30%, and the largest dif-
ference is 35%.

In Figure 8(c), the comparison of the traffic loading
effects between JTG D60-2004 and JTG D60-2004 is very
regular because their traffic loading models are similar, and
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Figure 7: Comparison of the traffic loading effects with the dynamic load allowance: (a) ηDS1 and (b) ηDS2.
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Figure 8: Comparison of the traffic loading effects of three-span continuous girder bridges without the dynamic load allowance: (a) ηC1;
(b) ηC2; (c) ηC3.
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only the value of the concentrated force Pk is different. 'e
differences between these values decrease with increasing
span length. For small-span continuous girder bridges, the
difference can reach almost 18% and 12% for the positive
bending moment and negative bending moment,
respectively.

A comparison of the traffic loading effects of three-span
continuous girder bridges with the dynamic load allowance
in different codes is shown in Figure 9.

Figure 9(a) shows that, with the dynamic load allowance,
the positive bending moments of three-span continuous
girder bridges calculated based on JTG D60-2015 are sig-
nificantly larger than those calculated based on JTJ 021-89.
'e differences in the positive bending moment are larger
than 20%. In addition, the largest difference in the negative
bending moment can reach 22%.

Similarly, it can be seen from Figure 9(b) that all the
traffic loading effects of the three-span continuous girder
bridges calculated based on JTG D60-2015 are significantly
larger than those calculated based on JTJ 021-89, especially
for the positive bending moment. Most of the differences

range from 30% to 40%, and the maximum value is almost
larger than 45%.

4.2. Four-Span Continuous Girder Bridges. 'e comparison
results of the traffic loading effects of three-span continuous
girder bridges without the dynamic load allowance are
shown in Figure 10.

Figure 10(a) shows that the negative bending moment
calculated based on JTG D60-2004 is smaller than that
calculated based on JTJ 021-89 when the span length is less
than 35m, while the negative bending moment calculated
based on JTG D60-2004 is larger than that calculated based
on JTJ 021-89 when the span length is longer than 35m. In
addition, the positive bending moment calculated based on
JTG D60-2004 is significantly larger than that calculated
based on JTJ 021-89. 'e differences between them range
from almost 10% to 20%.

Similarly, it can be seen from Figure 10(b) that the trend
of the negative bendingmoment is almost the same as that in
Figure 10(a). However, the positive bending moment
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Figure 9: Comparison of the traffic loading effects of three-span continuous girder bridges with the dynamic load allowance: (a) ηDC1 and
(b) ηDC2.
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Figure 10: Comparison of the traffic loading effects of four-span continuous girder bridges without the dynamic load allowance: (a) ηC1;
(b) ηC2; (c) ηC3.
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Figure 11: Comparison of the traffic loading effects of four-span continuous girder bridges with dynamic load allowance: (a) ηDC1 and (b)
ηDC2.
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Figure 12: Comparison of the traffic loading effects of five-span continuous girder bridges without the dynamic load allowance: (a) ηC1; (b)
ηC2; (c) ηC3.
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Figure 13: Comparison of the traffic loading effects of five-span continuous girder bridges with the dynamic load allowance: (a) ηDC1 and (b)
ηDC2.
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calculated based on JTG D60-2004 is significantly larger
than that calculated based on JTJ 021-89. Most of the dif-
ferences range from 15% to 30%, and the largest difference is
32%.

In Figure 10(c), the comparison of the traffic loading
effects between JTG D60-2004 and JTG D60-2004 is very
regular because their traffic loading models are similar, and
only the value of concentrated force Pk is different. 'e
differences between these values decrease with increasing
span length. For small-span continuous girder bridges, the
difference can reach almost 18% and 12% for the positive
bending moment and negative bending moment,
respectively.

A comparison of the traffic loading effects of four-span
continuous girder bridges with the dynamic load allowance
in different codes is shown in Figure 11.

Figure 11(a) shows that, with the dynamic load allow-
ance, the positive bending moments of four-span contin-
uous girder bridges calculated based on JTG D60-2015 are
significantly larger than those calculated based on JTJ 021-
89. 'e differences in the positive bending moment are
larger than 20%. In addition, the largest difference in the
negative bending moment can reach 21%.

Similarly, it can be seen from Figure 11(b) that all the
traffic loading effects of four-span continuous girder bridges
calculated based on JTG D60-2015 are significantly larger
than those calculated based on JTJ 021-89, especially for the
positive bending moment. Most of the differences range
from 30% to 40%, and the maximum value is almost 45%.

4.3. Five-Span Continuous Girder Bridges. 'e comparison
results of the traffic loading effects of five-span continuous
girder bridges without dynamic load allowance are shown in
Figure 12.

Figure 12(a) shows that the negative bending moment
calculated based on JTG D60-2004 is smaller than that
calculated based on JTJ 021-89 when the span length is less
than 35m, while the negative bending moment calculated
based on JTG D60-2004 is larger than that calculated based
on JTJ 021-89 when the span length is longer than 35m. In
addition, the positive bending moment calculated based on
JTG D60-2004 is significantly larger than that calculated
based on JTJ 021-89. 'e differences between them ranged
from almost 10% to 20%.

Similarly, it can be seen from Figure 12(b) that the trend
of the negative bendingmoment is almost the same as that in
Figure 12(a). However, the positive bending moment cal-
culated based on JTG D60-2004 is significantly larger than
that calculated based on JTJ 021-89. Most of the differences
range from 15% to 30%.

In Figure 12(c), the comparison of the traffic loading
effects between JTG D60-2004 and JTG D60-2004 is very
regular because their traffic loading models are similar, and
only the value of concentrated force Pk is different. 'e
differences between them decrease with increasing span
length. For small-span continuous girder bridges, the dif-
ference can reach almost 18% and 12% for the positive

bending moment and negative bending moment,
respectively.

'e comparison of the traffic loading effects of five-span
continuous girder bridges with the dynamic load allowance
in different codes is shown in Figure 13.

Figure 13(a) shows that, with dynamic load allowance,
the positive bending moments of five-span continuous
girder bridges calculated based on JTG D60-2015 are sig-
nificantly larger than those calculated based on JTJ 021-89.
'e differences in the positive bending moment are larger
than 10%. In addition, the largest difference in the negative
bending moment can reach 21%.

Similarly, it can be seen from Figure 13(b) that all the
traffic loading effects of five-span continuous girder bridges
calculated based on JTG D60-2015 are significantly larger
than those calculated based on JTJ 021-89, especially for the
positive bending moment. Most of the differences range
from 20% to 40%, and the maximum value is almost 42%.

In other words, for continuous girder bridges, the
number of spans has only a small influence. 'e positive
bending moment is much more sensitive than the negative
bending moment with various codes. 'e positive bending
moments calculated based on JTG D60-2004 and JTG D60-
2015 are significantly larger than those calculated based on
JTJ 021-89. Most of the differences in the positive bending
moments are concentrated in the 20%∼40% range. 'e
differences in the negative bending moment range from 10%
to 20%.

Of course, for continuous girder bridges, the differences
in traffic loading effects calculated based on various codes
cannot be ignored in actual bridge engineering, especially for
the positive bending moments.

5. Conclusions

Traffic loading effects in different codes on medium- and
small-span girder bridges in China are investigated in this
study. 'ree codes are selected including JTJ 021-89, JTG
D60-2004, and JTG D60-2015, and simply supported girder
bridges and continuous girder bridges are discussed.

(1) 'e traffic loading effects of simply supported girder
bridges calculated based on JTG D60-2015 are sig-
nificantly larger than those calculated based on JTJ
021-89, especially for small-span bridges. Most of the
differences range from 20% to 40%, and the maxi-
mum value is almost larger than 60%.

(2) For continuous girder bridges, the number of spans
has only a slight influence. 'e positive bending
moment is much more sensitive than the negative
bending moment with various codes. 'e positive
bending moments calculated based on JTG D60-
2004 and JTG D60-2015 are significantly larger than
those calculated based on JTJ 021-89. Most of the
differences in the positive bending moments are
concentrated in the 20%∼40% range. 'e differences
in the negative bending moment range from 10% to
20%.
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'erefore, the differences in traffic loading effects cal-
culated based on various codes cannot be ignored in actual
bridge engineering.
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