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Abstract: In the "safe, economical, beautiful and practical" principle of the character 

and design and construction and many other considerations, more determined fasting 

rib arch structure as the recommended program. According to the characteristics of the 

local topography and precipitation, the specific structure dimensions of the arch bridge 

are given. The ABAQUS finite element software is used to analyze the deformation and 

stress of the structure. In the calculation, the calculation of the superstructure of the 

bridge emphasizes the analysis of the bridge structure Engineering and constant load 

and live load of force; for the bridge outside, taking full account of local characteristics, 

local materials, the use of stone paving, beautiful and environmentally friendly, but 

also improve the anti-corrosion ability of a strong beam, low fraud, reduce the amount 

of concrete and is conducive to the late Conservation. 
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1. Introduction 

One of the purposes of the bridge is to connect the main road and the township 

government to facilitate contact with the outside world. As the old bridge carrying 

capacity is too small, cannot meet the basic driving of vehicles, in the event of collapse, 

directly affect the lives and safety of residents, the loss is serious.[1-3] Therefore, in 

order to ensure the safe passage of pedestrians and vehicles in local area, this paper 

gives the bridge design plan. 

 

2. General Overview 

Certain village is located in Certain County, Certain City, and Certain Province, named 

for its high ground. The village is divided into high row of rivers, one for the nursing 

home and kindergarten, the children go to school, after school can only be from the 
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river; the other side of the village and fields, farmers take part in irrigation of water 

sources [4-6].  

The area is located in a warm and humid subtropical monsoon climate zone, April-June 

rainfall concentrated, the upper reaches of the river is relatively flat, there is no 

construction difficulty. The other side of the village river is a highway, the purpose of 

building this bridge is to solve the safe travel, convenient traffic, prevent rainy season 

floods [7]. 

 

3. Structure Type 

In view of the width of the Certain River, the local traffic, safety and economy, as well 

as the coordination with the surrounding environment, this paper decided to choose 

the fast-loading ribbed arch structure with larger carrying capacity [8].  

Rib arch structure can reduce the amount of concrete used, give full play to the 

material properties, load-bearing structure composed of arch rib main arch, when the 

live load on the superstructure, the arch on the main arch to participate in the force. In 

the long-span bridge arch axis generally use the second or high-order parabola, so that 

under the action of external load, the arch to the pressure-based, so as to take full 

advantage of the high compressive strength of concrete. Light weight, compared with 

the plate arch bearing capacity, rib arch bridge saves a lot of concrete volume, reduce 

the quality. At the same time, the lower bearing capacity of the substructure and the 

foundation is less demanding. It can build bridges in areas with relatively poor basic 

conditions. The building has the advantages of simple structure, simple structure and 

beautiful appearance, small self-weight components, suitable for prefabricated 

installation, construction convenience. The last use of stone stability and smoothness 

as a bridge surface decoration, both beautiful and environmentally are friendly. The 

bridge structure is shown in figure 1. 

 

 

Fig.1 Structure Appearance 

4. Structure size and layout  

Concrete arch bridge girder height and span ratio is usually between 1/11 ~ 1/18, the 

structure of this paper uses the specific size shown in Table 1 and Table 2. 



Volume 5 Issue 4 2018 

   117 

Table 1. Structure External Dimensions 

Bridge long 24m 

Bridge deck 

width 
0.25m(railing)+1.0m(sidewalk)+4.0m(Driveway)+1.0m(sidewalk)+0.25m(railing) 

Span 20.0m 

 

Table 2. Internal Dimensions of the Structure 

 
Arched beams 

length 20000mm 

thickness 300mm 

height 500mm 

 

Second beam 

length 7300mm 

thickness 300mm 

height 400mm 

 

The superstructure of the bridge adopts prestressed concrete prefabricated hollow slab 

with a standard span of 20m. The thickness of the slab is 0.95m, the width of the 

middle slab is 1.25m, the width of the side slab is 1.87m (cantilever 0.63m) Side 

panels. 

Bridge pier are the pillar piers, columns using Φ130cm cylindrical piles with Φ150cm 

bored pile foundation. Bridge abutment is light bridge, abutment foundation for the 

bored pile foundation, diameter Φ160cm. The outer surface of the bridge using stone 

veneer, increase the appearance and corrosion resistance of steel. 

 

5. Force Calculation 

Using ABAQUS finite element software, according to the structural design dimensions 

to establish the model shown in Figure 2, Basis constraints: Consider the fixed end, 

load: the bridge deck uniform load 10kN / m2, both sides of the rail by 2 kN/m consider. 

 

 
Fig.2 Finite Element Model 

 

The force analysis of the model, the deformation and stress maps are as follows: 
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Fig.3 Deformation Map                      Fig.4 Stress Map 

 

It can be seen from the deformation map that the deformation of the two sides of the 

vault is the largest. During the design and construction, high-strength concrete can be 

used to reduce the deformation. In the stress diagram, the bending moment at the 

vault is the largest. Reinforcement can be added during the design and construction 

Reduce the stress, but whether it is deformation or stress analysis, are in line with the 

rules and regulations to meet the design requirements. 

Through the above calculation and analysis, the C50 prestressed concrete is adopted 

for the hollow slab, the C50 waterproof concrete is used for the deck pavement, the 

C30 concrete is used for the slab and pier piers, the C30 concrete is used for the pier, 

the front wall, Base using C30 underwater concrete, cap cushion C15 prime concrete. 

 

6. Conclusion 

(1)It has a good carrying capacity and ability to cross; Fast-ribbed arch structure, can 

reduce the self-weight of the bridge arch foot horizontal thrust and vertical thrust is 

relatively small, which will benefit the piers abutment and foundation of the bridge.  

(2)The load-bearing structure is the main arch composed of rib arch. When the live 

load acts on the superstructure, the pressure inside the arch mainly makes full use of 

the high compressive strength of concrete to make the structure more stable. 

(3)The use of stone stability and smoothness as a bridge surface decoration, both 

beautiful and environmentally friendly, but also improve the anti-corrosion ability of a 

strong beam, low fake, reduce the amount of concrete and is conducive to 

conservation. 

(4)Lightweight, beautiful, concise and soft arch arc both the United States, the 

appearance of the perfect fusion with the surrounding environment and adapt to the 

surrounding environment. 
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