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Abstract: The simple-support-then-continued prestressed concrete box girder is widely used in engineering 
projects because it is economic, easy for construction and cozy for vehicle traveling. Combined with engi-
neering practice, this paper describes this structure from aspects of design and construction, which can pro-
vide reference for technicians. 
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1. Introduction 
High grade road and urban arterial road is very high for 
the automobile ride comfort. Using 35m simple-
supported-then-continued prestressed box girder, Small 
box girder structure hollowed out rate than hollow slab 
structure, and torsion Degree and more than a dozen 
times to dozens times larger than T beam, therefore, this 
design With the small box girder structure. A small box 
girder structure ratio of hollow slab structure and torsion-
al stiffness than T beam ten times to several times, there-
fore, the design of the box girder structure. The height of 
small box girder is 1.60m, cast-in-place bridge panel 
0.1m, the distance between them is 3.25m, the side span 
by 36 number of 15.2 diameter steel strand, span by 28 
number of 15.2 diameter steel strand. The cross-sectional 
picture is shown in Figure 1. The small box girder section 
form is shown in Figure 2. 

 
Figure 1. The half figure of cross section layout 

In order to prevent shrinkage effect combined with pre-
cast beam body dry cast-in-place bridge panel, should set 
up a small slope in the precast beam cantilever end. 

Another small box girder are set to end cross beam, con-
tinuous structure in the two period after pouring pouring 
together. 

 
Figure 1. The cross-section of box girder 

2. To Achieve Simply Supported-continuous  
2.1. Scheme Comparison 

Generally speaking, from the state of simple beam into 
continuous beam state practices are the following: 
a) The beam reinforced in pier continuous; 
b) The longitudinal girder of prestressed steel beam on 

the top of the pier with special connectors; 
c) In a certain range of both sides of the main beam 

pier on the local layout of tendons, realize their 
connection. 

The first method is simple, but in the use of the pier top 
in negative moment area of transverse cracks usually 
occurs, affecting the normal use of the bridge, the main-
tenance cost is increased. 
The effect of the second methods is very good, but the 
construction is very difficult, so it is generally not used. 
The third method is not only feasible, but also has the 
advantages of second methods, At the same time also 
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overcome only by reinforced continuous crack problems. 
Therefore, the structure scheme of prestressed beam can 
be used to realize the simply supported continuous. 

2.2. The Construction Technology for Simply Sup-
ported-continuous Prestressed Box Girder 

The first step: the first precast box girder, after concrete 
to achieve design strength of 90% and meet the curing 
time, then tension prestressed steel beam in the sagging 
moment region, and grouting and timely clearance of the 
box girder bottom hole. Small box girder roof beam neg-
ative moment steel corrugated steel tube, should be em-
bedded in the precast box beam. 
The second step: setting the temporary support and in-
stallation of permanent support (United end without a 
temporary support), by installing holes in main girder, 
temporary support is simply supported, in bridge rein-
forcement and reinforced beam end panel. Temporary 
support can be made by available sulfur mortar. The in-
ternal electric heating wire embedded in sulfur mortar, 
system conversion electric heating method to lift the 
temporary support. Temporary support and permanent 
support should be the top surface elevation of the top 
surface elevation flush.  
The third step: connecting the continuous steel beam 
joints, lashing bars, connecting box girder roof beam 
negative moment steel corrugated steel beam and flat 
tube wear.  
In low temperature, pouring continuous joint, and its two 
sides and roof beam in negative bending beam with the 
length range of bridge deck. To meet the design strength 
of 80% and meet the maintenance time, tension in nega-
tive moment area of  roof prestressed steel beam, and 
grouting. 
The roof of the negative moment steel beam with both 
ends of the tension, and take one by one uniform tension. 
Joint construction is completed, the remaining part of the 
bridge panel pouring wet joint concrete. The remaining 
part of the bridge panel shall cross to the wet joint con-
crete pouring fulcrum. After concreting removal of tem-
porary support in a joint, complete system transformation. 
Lift the temporary support, special attention should be 
paid to prevent the high temperature affects the quality of 
rubber bearings. 
The fourth step: connecting steel roof beam tension for 
notch reinforced, cast-in-place concrete leveling layer, 
spraying waterproof layer, installation seam fence, bridge 
deck pavement construction and expansion. 

3. Structure Calculation  
The calculation of 30m simply supported continuous 
Prestressed Box Girder can use finite beam element me-
thod. 
According to the section properties of beam section, 
combined with bridge section calculation of transverse 

distribution coefficient of single beam. Mid span rigid 
connected beam method is used to calculate the support-
ing point calculated by lever method.  
The transverse distribution theories are derived in simple 
structure, application in continuous structure, accurate 
rate, also need to verify. Therefore, the model space 
block unit established by MIDAS/Civil program, calcu-
late and compare the effect of vehicle loading, the con-
clusion is the two transverse distribution coefficient cal-
culation method basically meets the precision require-
ment of engineering design. 
The results in this paper indicate that PBL specimens 
have relative large beam stiffness and ultimate load-
carrying capacity, but a rel-atively small amount of slip 
on the steel-concrete interface. As a concrete slab cracks, 
the composite neutral axis moves away from the PBL 
plates, resulting in PBL plates being more effective at 
maintaining beam rigidity and loading capacity than stud 
shear connectors. The interaction among the PBL con-
nectors, the reinforcing bars (transverse bars go through 
the holes of the PBL), and the concrete restricts interface 
slip. In addition, the results indicate that the stud speci-
mens exhibit better mechanical behavior than PBLs with 
regard to the initial cracking of the concrete slab. But all 
in all, both PBLs and stud connectors are effective shear 
connective devices for composite beams subjected to a 
negative bending moment. 

4. The Construction and Quality Control  
4.1. Formwork Engineering 

According to the construction plan and site conditions, 
the base concrete terrazzo precast box girder template, 
side mold and the internal mold with shaped steel form-
work, to ensure that the beam has better appearance qual-
ity. Among them, making the bottom formwork in con-
struction field, there are many factors affecting the quali-
ty, is the focus of the quality control of precast beam 
template. 

4.2. Concrete Engineering  

The proportion of concrete box girder C50 is strict accor-
dance with the quality inspection station.The mixing of 
the concrete batching machine is on-site mixing. Con-
crete mixing each weighing; strictly control the concrete 
mix ratio. Accurate control of water consumption, the 
water content of sand should be carefully determined 
after deducting from the water, which is strictly prohi-
bited in the concrete machine. 

4.3. Prestress Engineering 

Precast box girder tensioning key process quality control, 
the quality control of the hole and the steel strand tension 
quality control two aspects including prestressed pipeline. 
This bridge adopts the corrugated pipe pre buried pipe 
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forming method. The prestressed tensioning procedure 
main cable crossing, tensioning and grouting construc-
tion process three. Before the start of the tensioning pro-
cedure, box girder specimens for compressive test and 
spring back of the beam body detection entity, to verify 
whether it can control the strength of the design require-
ments. Through the cable is needed before the number of 
steel strand. Check the pipe is smooth, clean, not up to 
the requirements, the reasonable way to clean up the ca-
ble crossing smoothly. 
The construction type of the piston is adopted by pressur-
ing pump, grouting from one end to the other end .Until 
the specific effect reach the other end full pulp, we will 
stop to do this. 

5. Conclusions 
30m simply supported continuous prestressed concrete 
box girder structure has simple structure and convenient 

construction advantages and continuous structure advan-
tages of comfortable driving, and has a good economy, it 
is a kind of reasonable, advanced structure, and is worth 
popularizing. 
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