
 

 
The Civil Engineering Faculty announces 

In the co-organization of the Student’s Association of Civil Engineering and the 
Profession Week Organizing comittee, with the help of the Department of 

Structural Engineering: 

XIII: Bridge Building Competition 
Folowing traditions of previous years, the next Bridge Building Competition will be held this Fall at 
the Faculty of Civil Engineering. The competition is being held on 17th September 2012, and will 
take place during the Profession Week. 

Model bridges made by the contestants are subjected to the design load according to the current 
standard for bridge design. Applications are accepted in two categories. 

Three important conditions from the detailed set of competition rules: 

 Maximum weight of bridges depend on the materilas used and the category (according to diagram 2 
and 3) 

 Total bridge length can be either 1 or 2 meters, but the largest span has to be 1 m. 
 Each bridge has to resist a total distributed load of 520 N. 

Important deadlines of the competition: 

 Participants shall apply by handing in the bridge modell they created. Everyone is encouraged to 
use the preliminary application option at http://szakkollegium.vpk.bme.hu and 
http://www.sz7.epito.bme.hu. New information on the competition will also be posted there. 

 Application deadline: 13th September, 12:00, at Vásárhely Pál Dormitory (1111 Budapest Kruspér 
u. 2-4.) 

 Public testing of bridge performance: 17th September, 19:00, Várárhely Pál Dormitory, Main Hall 
 Result announcement: 20th September, during the closing ceremony of the Profession Week. 

 
Dániel Váradi, Péter Szathmáry 
main organizers of the competition 
BME Faculty of Civil Engineering 

(20/486-7800, 70/260-8590) 
 
 

Gábor Tatár 
main organizer of the Profession Week 

BME Faculty of Civil Engineering 

 
 

 
 



 

 

 

Detailed rules 

Category I. (Bridges with two supports): 

 Span shall be 1000mm 
 Maximum structural weight depends on the bridge material (see diagram 2) 
 A 130 mm x 130 mm square clearance shall be designed for the whole length of the bridge 
 Maximum acceptable vertical dimension below the deck is 150 mm 
 Maximum acceptable longitudinal superelevation is 100 mm 
 Maximum width of the structure under the load transfer pins is 250 mm. There is no width 

limitation above the pins 
 Maximum height of the bridge is 250 mm (detailed in the appendix) 
 The bridge material and structural configuartion is not limited or pre-defined in any way. 
 Maximum support size is 50 mm x 250 mm (length x width) 
 Supports can only resist vertical forces. 
 Bridge supports must provide a rigid seating for the structure. They shall be able to bear the weight 

and the applied loading and they shall be large enough for stable seating. (If a bridge is rocking or 
contains other construction errors, it cannot participate in the competition) 

 There can be no superelevation in the transversal direction 
 Exact location of supports must be indicated to facilitate bridge placement on the loading machine 

Category II. (Bridges with four supports): 

 The bridge has to have four supports and three spans. The central span shall be 1000 mm, the others 
shall be 500-500 mm. 

 Maximum structural weight depends on the materials used (see diagram 3) 
 A 130 mm x 130 mm square clearance shall be designed for the whole length of the bridge 
 Maximum acceptable vertical dimension below the deck, measured from the seating of the middle 

two supports is 150 mm 
 Maximum longitudinal superelevation in the middle span is 100 mm. 
 Maximum width of the structure, under the load transfer pins, is 250 mm. There is no width 

limitation above the pins. 
 Maximum height of the bridge is 250 mm (detailed in the appendix) 
 The bridge material and structural configuartion is not limited or pre-defined in any way. 
 Maximum size of the inner supports is 50 mm x 250 mm (length x width) 
 The two middle supports are under the external support’s level by 100 mm. 
 Inner supports can only resist vertical forces. 
 Bridge supports must provide a rigid seating for the structure. They shall be able to bear the weight 

and the applied loading and they shall be large enough for stable seating. (If a bridge is rocking or 
contains other construction errors, it cannot participate in the competition) 

 There can be no superelevation in the transversal direction 
 Exact location of supports must be indicated to facilitate bridge placement on the loading machine 
 These bridges are often not stable enough, thus it is recommended to build an auxiliary supporting 

structure for them. Practically this is a long wooden board with two 100 mm tall wooden cubes at 
both ends. This is a copy of the loading machine that will allow setting accurate structural 
dimensions and protects the bridge when transferred. Please hand it in with the bridge. 
 



 

 

 
Loading: 
Description and rules 

 Loading is performed in 2 steps with a special loading instrument (see in appendix) 
 The loading instrument and its configuration shall be considered when desiging the bridge. If the 

loading pads cannot be installed on the deck, the bridge cannot be loaded. Relevant characteristics 
of the loading instrument are listed in the appendix. 

 Every participant may perform final tuning on his/her bridge after it is placed on the loading 
machine (e.g. stressing cables, apply prestessing). However, after the loading instruments are 
placed, no modifications are possible until the end of the loading process. 

 The builder of the bridge may help installing the loading instrument and putting the bridge on the 
loading machine (to avoiding any injuries and also to ensure precise placement). 

 After applying the loads, deflections are measured at two places, at midspan and at the quater of the 
span (on the critical side if the bridge is assymmetrical) at the centerline of the deck. 

 The order of loading the bridges will be decided by a draw 
 Bridges are placed on the loading machine only once, so the first and second phases of loading are 

held after each other. 

First phase: 

 Bridges are loaded up to 4 kN/m2 (according to the Hungarian standard) in the first phase. Only the 
middle span is loaded for Category II. The total load value is calculated with a 130 mm wide deck 
in mind, therefore the maximal load is 520 N for every bridge. 

 Loading is applied on the bridge by 8 load distributing pads. The area of each pad is 125 mm x 60 
mm. Under these distributing elements an elastic bed is installed to protect the vulnerable surface of 
the deck. The elastic beds do not affect load transmission. 

 During the loading process the maximal deflection of the structure is measured. The value counts 
into the final points (see diagram 1) 

 If a bridge fails during the first step of the loading, it will not be ranked. 

Second phase (optional): 

 Load bearing capacity of the bridges is tested in the second phase. Scoring is shown on diagram 4. 
 The birdge will be considered collapsed, if the load bearing capacity decreases below 80% of its 

maximum. 
 The maximum load the loading machine can provide is 5 kN. After reaching this load level we are 

not able to increase the load any further. 
 Deflections are measured during this step as well, but are not taken into consideration in scoring. 
 During the loading process participants will be able to see an unscaled force-deflection diagram of 

the bridge, and may stop the loading process at any moment. In this case the load measured before 
stopping the process will be considered the load bearing capacity of the bridge. 

 

 

 

 

 



 

 

Constructional advices: 

 Make the bridge as simple as possible, and try to reduce the number of joints, because rigidity of the 
joints typically differs from the theoretical value used during calculations (free or restrainted) and 
this highly affects bridge deflection. 

 In case of bridges with cables (suspension bridge, cable-stayed bridge, etc.) stress in the cables 
should be taken into consideration. Deflection of these types of bridges will be around the 
calculated value if the cables are properly tuned before loading. 

 Try to avoid designing ill-proportioned bridges. Aspire to create a well-proportioned modell. 
 Try to avoid building ill-proportioned structural details. 
 The bridge not only has to fulfill static requirements but also has to be aesthetic. For this reason it is 

recommended to use paint, attach railing, lamps and other design elements. But be careful, these 
elements shall not obstruct the space for loading pads and do not forget to consider their weight 
when modelling bridge behaviour. 

Documentation and presentation: 

 When handing in the bridges it is obligatory to attach documentation (at least 2 pages) on paper and 
also send an electronic version of this document via e-mail (Complete technological description is 
not required.) The purpose of this document is to help the judges have an overall view on the design 
and construction. (Few tips: description of the inspiring structure, theoretical bridge model, 
approximate calculations, list of materials used, design/construction difficulties and their solutions, 
construction methods with pictures) 

 The documentation has to contain a list of materials used and their weight (in gramms) 
 Before loading the bridge (17th of September in the Main Hall of Vásárhelyi Pál Dormitory) the 

competitors have to give a 5-10 minutes long presentation. During this demonstration the builder(s) 
of the bridge has to intoduce and describe the structure. Computer and projector are supplied by the 
organizers. Since presentation quality is also scored, it is recommended to prepare a few slides and 
practice before the actual event. 

 It is recommended to take pictures during the construction process to make the presentation more 
interesting. It is also useful to take pictures of the important joints and statically important structural 
details, which are covered on the final bridge or are not visible from a distance. 

 When deciding the final scores, the chosen static model may be important for the critics. It is 
important not only for the critics, but also for the maker of the bridge, because when using a 
computer program the results more realistic than judging from observations and experience alone. 

  



 

 

Warnings and other requiremens: 

 Any bridge that violates any of the rules above, cannot participate in the loading process and will 
not earn any points. This will not be decided by our subjective opinion, but as the loading machine 
has special srtuctue, we will not be able to load the bridge. 

 Those, who have alredy participated in this contest, may not re-enter with their former bridge, or anything 
too similar to it. 

 Each person, may only enter with one bridge in each category. Each bridge may be made by a maximum of 
four people. 

 The organizers will attach two hooks to the bridges, in order to measre the deflections. These will not change 
the behaviour of the bridge. 

 In case of too many particpants, there will be a pre-selection round that will decide which bridges will be 
loaded on the 17th of September (the other bridges will be loaded on a date that is anounced previously, 
before the 17th of September) 

 The two categories are rated together, but in case of too many participants the critics may decide otherwise. 
 The bridges handed in become the property of the Student’s Association of Civil Engineering. We pay 

10.000 HUF for each bridge (for IV. – VIII. places) 
 The participating bridges can be used by the Student’s Association on exhibitions and lectures for a half 

year. After this time, if the constructor of the bridge wants to, the bridge is returned to him/her. 
 We will inform the participants of the place and time of handing in the bridges on our homepage: 

http://szakkollegium.vpk.bme.hu 
 In the first category (bridges with two supports) the total structure has to be bigger than 1000 mm, and has to 

provide stable seating. (Depending on the form at least 10-20 mm per side, but maximum 50 mm per side) 
 Weight of the bridges will be measured by a digital scale with 1 gramm accuracy. Please take this into 

consideration when measuring the bridges at home. 
 In the second category (bridges with four supports) 500 – 1000 – 500 mm spans shall be designed. This 

means, as shown in the attachement, at least 450 – 950 – 450 mm of free opening. The fix bridge bearings 
have the width of 5 cm approximately, and they fix the ends of the bridge rigidly. Please take care to have 
some place for the bearing to be put to, and make sure that the bridge can resist the concentrated loads there. 

 The clearance is is important because of the loading, so we take it seriously. No structural element or other 
belongings of the bridge may hang into it. (We push a wooden cube along the bridge that has the required 
size and it must not get stuck.) 

 Take into consideration the loading instruments, when designing the structure. These instruments may move 
vertically as a consequence of loading (deflection, the deformation of the flexible layer). 

 Rewards for the bridges are listed on the homepage of the event at the Student’s Association. 
 The best bridges may be bought by the Department of Structural Engineering or any other person. The price 

they pay is added to the rewards. 

  



 

 

Scoring 

Detailed aspect: 

 Deflection: the largest deflections at the previously mentioned places are measured in the first loading phase. 
The optimal deflection is l/400, which is 2.5 mm in this case according to the Hungarian standard. Bridges 
are scored according to how close their deflection is to this ideal value (see diagram 1) 

 Dead load: the weight of the bridge is measured on a digital scale with gramm accuracy. Scoring is 
performed according to diagrams 2 and 3. 

 Smartness and creativity: the structure of the bridge, scores based on the opinion of the judges on the 
applied technologies (e. g. making a beam bridge or a truss-bridge or a cable bridge is a completely different 
task. The judges award points for special features, for examle prestressing capability, or other more comlex 
solutions.) 

 Use of materials: the points depend on the type and specilaity of the chosen material and the opinion of the 
judges (e.g. the difficulty level of designing a given bridge structure for a given deflection and making it 
while observing the weight criteria is different when using timber, steel, aluminium, kevlar, or concrete. 
Judges take this into consideration). 

 Calculation of the model: rating the sufficiently accurate modelling of the structure (an inaccurate or a 
highly detailed model can be a source of error; the judges rate the model based on its practical accuracy). 

 General construction: the accuracy of the joints and details compared to those designed, according to the 
judges subjective opinion (the statical preciseness of the construction). 

 Details: the quality of the construction of the bridge according to the subjective opinion of the judges (e.g. 
quality of the polising, smudging of the glue, developement of details, quality of the painting, decoration, all 
in one: the aesthetics of the details of the bridge). 

 Presentation: according to the introducing paper and the ppt peresentation held before the loading. 
 Failure: rated according to the load bearing capacity (see diagram) 

Values of rating: 

Rating is held in a three step system. 

I. Phase: In this phase the deflection values and the weight are scored. The score is determined according to 
the diagrams below. 

 The base point of the deflection: 60 points 
 The base point of the weight: 30 points 

The base points are multiplied by an α and a β coefficient. 

 α: coefficient of deflection 
 β: coefficient of weight 

The calculation of these coefficients is according to the diagrams below: 

  



 

 

1st diagram: deflection diagram 

2nd 
diagram: diagram of weight in first category (bridges with two supports) 

3rd 
diagram: diagram of weight in second category (bridges with four supports) 

The 
value of γ depends on the material of the load bearing structure. The material of the bridge is decided by the 
judges. (The basis of this decision is whether the load bearing structure’s 70% is made of a signle material 
and the type of that material). 

Values of γ for different materials: 

 steel: γ=3 
 concrete: γ=5 
 timber: γ=1.5 
 carbon-fiber: γ=0.7 
 aluminium: γ=1.25 
 composite: γ=average of the used 
 else: please consult with the organisers 

 



 

 

The score from the first phase can be calculated with the formula below: 

푃 = 훼 ∗ 60 + 훽 ∗ 30 = 푚푎푥	100	푝표푖푛푡푠 
 

II. Phase: The judges rate the bridges in this phase 
 Smartness and creativity 15 points 
 Used materials 15 points 
 Calculation of the moadel 20 points 
 General construction, details 25 points 
 Presentment 25 points 

The judges decide in these topics. Participants will not get the details of their scores, but the final result (0-
100 points). 

The score range: 0-100 

푃퐼퐼=푚푖푛 0−푚푎푥 100 푝표i푛푡s 

III. Phase: Scores are based on the second phase of the loading process. 

The bridges participating until collpase may gain 50 points. 

 Bridges that reach the 5 kN load limit gain 50 points 
 Bridges failing before that limit score according to the diagram below. 

 

Penalties (point deductions): 

 Missing the deadline for entry: 
It is obligatory to enter the contest on the homepage: http://szakkollegium.vpk.bme.hu. The deadline is 8pm 
10th September 2012. Those who miss it, will get 10 points deducted from their final score. 

 Handing in the bridges after the deadline: 
The deadline of handing in the bridges is 12pm 13th September , but accepting the point deduction the 
bridges may be handed in later until the day of loading. The deduction is: 

o 5 points until one day delay 
o 7 points until two days delay 
o 10 points for more than two days delay 

The maximum points to be gained: 

PI+PII+PIII-deduction=max 100 + max 100 + max 50 = max 250 points 

The bridge gaining the most points will win the conest. 


