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5. INTERNACIONALNI NAUČNO-STRUČNI SKUP 
GRAĐEVINARSTVO - NAUKA I PRAKSA 

ŽABLJAK, 17-21. FEBRUARA 2014. 

Slavko Zdravković1, Tomislav Igić2 ,Marina Mijalković2, Milovan Stanojev3 

DIFFERENCES IN INFLUENCES BY THE SECOND ORDER 
THEORY DEPENDING ON MEMBERS CROSS SECTIONS  

Summary  
In this paper Second order theory is derived from deformation method. In given 
numerical examples (1 and 2) it has been shown that for the same values of normal 
forces in members, for the same lengths of the members of the system and for the same 
modulus of elasticity E, but for the different dimensions of cross sections, very different 
influences are obtained. Calculated values of bending moments differ very little, if the 
cross section of the member system is closer to real value, than that of the cross-section 
of members which are closer to the system stability limit. The greater the member 
rigidity, the smaller the differences in influences and displacements calculated 
according to linearized and accurate Second order theory.   
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RAZLIKE U UTICAJIMA SRAČUNATIM PO TEORIJI II REDA U 
ZAVISNOSTI OD POPREČNIH PRESEKA SISTEMA ŠTAPOVA 

Rezime  
U radu je izvedena Teorija drugog reda metodom deformacije. Na priloženim 
numeričkim primerima (1 i 2) pokazano je da se za iste vrednosti normalnih sila u 
štapovima, za iste dužine štapova sistema i za isti moduo elastičnosti E, ali za različite 
dimenzije poprečnih preseka, dobijaju različiti uticaji. Sračunate vrednosti momenata 
savijanja se malo razlikuju ukoliko je poprečni presek štapova sistema bliži realnijim 
vrednostima, nego kod poprečnih preseka štapova koji su bliži granici stabilnosti 
sistema. Što su krutosti štapova sistema veće, to su manje razlike u sračunatim 
momentima savijanja i pomeranja. 

Ključne reči  
Metoda drugog reda, metoda deformacije, momenti savijanja, pomeranja, krutost 
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1.  INTRODUCTION 
 
 First order theory, i.e. linear structural statics, such as is used in everyday 
engineering practice, is based on three basic assumptions: 
1) Assumption that the strain of ߝ axis of the member and rotation ߮ of the cross section of 
the member, and their derivations are small values whose squares and higher powers can be 
neglected. Therefore, this assumption considers ߝ ≪ 1 and ߮ ≪ 1. For this reason, it is 
called the assumption of small deformations. 
This assumptaion provides geometrical linearity in solving the tasks of structural statics. 
2) Assumption that the values of displacement of the impact points of external forces on the 
girder and internal forces are small in respect to the basic dimensions of the girder. For this 
reason it is called the assumptions of small displacement values of impact points of external 
and internal forces. 
This assumption provides static linearity, because in the equilibrium conditions, the 
displacements of impact points of the external forces on the girder and of the interior forces 
are neglected, that is, the equilibrium conditions are written on the unstrained girder. 
3) The assumption of the linear relation between the strain and stress, that is, temperature 
changes. 
The assumption provides physical linearity when solving the tasks of structural statics, 
which set by the Hooke’s law. 
 Finite deformation theory rejects first two of the previously laid down 
assumptions, and retains only the third assumption of the physical linearity of the problem.. 
 The second order theory rejects only second of the previously mentioned 
assumptions, and retains the first and the third assumption. The need not to neglect the 
displacement of impact points, that is, justifiability of writing the equilibrium conditions on 
the strained girder will best be observed in the following example. 

 
 
 
 
 
 

Figure 1 
 

 If we consider the equilibrium of unstrained simple beam, in Fig. 1, force S does 
not affect the values of bending moments in transverse cross sections of the beam. 
However, by considering the equilibrium of strained simple beam (second order theory),the 
bending moment in arbitrary cross section has the value: 
 
௖ܯ  = ௖଴ܯ + ܵ ∙  (1)                    ݒ
 
Where ܯ௖଴ is the bending moment of the simple beam loaded only by transverse loads. 
Member ܵ ∙  .can have significant value for higher axial load ܵ even at small deflections ݒ
On the other hand, the member ܵ ∙  causes further increase of deflection of the simple ݒ
beam, which proportionately increases the value of moment ܯ௖. 
Therefore, by calculating the simple beam, in Figure 1, according to the linear theory, we 
reduce the safety coefficients of the girder. 
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1.1  LINEARIZED SECOND ORDER THEORY  

The system of equations according to the second order theory can be linearized, at 
least according to the unknown parameters, starting from the assumption that the product of 
static and strain unknown is equal to the product of the same unknowns, where the static 
unknown is determined according to the linear theory: 
  
 ܵ ∙ ܷ = ܵ଴ ∙ ܷ                    (2) 
 
In this way, the linearized theory of second order is obtained, whose equation system is: 
 
ݑ݀  = ܯ݀	 (a)  ݔ݀ߝ − ݔܸ݀ − ଴ܸ݀ݑ + ݒ଴݀ܪ = 0  (e) 

ݒ݀  = ௗఝௗ௫	 (b)  ݔ݀߮ = − ொூ − ௧ߙ ∙ ∆௧௛    (f)         (3) 

ܪ݀  + ݔ௫݀݌ = 0  (c) 	ߝ = ோி + ௧ߙ ∙ ௢ݐ = ଵாி ܪ) + ௢ܸ߮) + ௧ߙ ∙  ௢ (g)ݐ

 ܸ݀ + ݔ௬݀݌ = 0  (d)   
 
 If it is the case of one straight member with set limit conditions, then we can 
determine force H, so the problem of nonlinearity is solved. For the problems of member 
systems, determination of normal forces cannot be separated from the determination of 
transversal forces, and in turn, they depend on the moments in the adjacent members. 
Therefore, instead of force H force ܪ଴ is adopted. 
According to the second order theory, the system equilibrium is established on the strained 
system, which actually happens in reality. 

2.  APPLICATION OF THE STRAIN METHOD IN THE 
 CALCULATION OF THE SYSTEM OF MEMBERS 
 ACCORDING TO THE SECOND ORDER THEORY  

2.1  BASIC EQUATIONS OF THE STRAIN METHOD  

 The expression for the member restrained at one end is: 
 
௜௚ܯ  = ݀௜௚߮௜ − ݀௜௚ψ௜௚ + തैതത௜௚                (4) 
 

 ݀௜௚ = ாூ௅ ∙ ఠమ௦௜௡ఠ௦௜௡ఠିఠ௖௢௦ఠ   ,   where ߱ = ܮ݇ = ටܮ ௌாூ             (5) 

 
Apart from the members restrained on both ends and one end, in the second order theory 
the concept of elastically restrained consoles is introduced. Rotation of the node ߮௜ in 
which such member is restrained, changes the restriction moment. 
The expression for the moment on the end i, of the console is, can be written in the form: 
 
௜௦ܯ  = ݁௜௦߮௜ + തैതതതതത௜௦                 (6) 
 
Parameters ݀௜௚ and ݁௜௦ are calculated of one determinate value of axial force S, due to the 
limited validity of the superposition principle. 
The rigid restrainment തैതത௜௚ is: 
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 തैതത௜௚ = ै௜௚ − ௕೔೒௔೔೒ै௚௜                 (7) 

 

2.2  CONDITIONAL EQUATIONS FOR DETERMINATION OF 
 STRAIN INDETERMINATE PARAMETERS  

 With the expression 4 and 5 we defined the moments of so called ,,g’’ type 
members and ,,s’’ type console members according to the second order theory. The number 
of strain indeterminate parameters is equal to ݉+ ݊, where ݉ is the number of unknown 
rotations of nodes ߮௜ (݅ = 1,2, … ,݉), and ݊is the number of degrees of freedom ∆௝ (݆ = 1,2, … , ݊) of the system grid. The concept angles of node rotation whose number is 
equal to the number of groups of rigidly connected members), as well as the notion of the 
system grid were introduced in the approximate strain method according to the first order 
theory. Whereby the number of unknown displacement parameters ∆௝ (݆ = 1,2, … , ݊) is 
determined by static kinematic considerations in the system called the grid of the given 
girder, and it is equal to the number of degrees of freedom of displacement of this grid. 
 
௜௚ܯ  = ݀௜௚߮௜ − ݀௜௚ ∑ ∆௝߰௜௚.௝௡௝ୀଵ + തैതത௜௚                 (8) 
 

 ݀௜௚ = ாூ௅ ∙ ఠమ௦௜௡ఠ௦௜௡ఠିఠ௖௢௦ఠ = ாூ௅ ݀̅                     (9) 

 
௜௦ܯ  = ݁௜௦߮௜ + തैതത௜௦                 (10) 
 

 ݁௜௦ = −ாூ௅ ߱ ∙ ߱݃ݐ = ாூ௅ ݁̅                 (11) 

 
Where the coefficients of the members are functions of the characteristical cross-sections, 
spans and values of axial forces of members, while in linear theory, those were constants of 
the members with the constant cross-sections.  
 For determination of all strain unknowns, a m-equation of rotation of nodes with 
rigid angles should be composed, as well as n equation of displacement of joint figures. 
 

2.3  CONDITIONAL EQUATIONS FOR DETERMINATION OF 
 STRAIN INDETERMINATE PARAMETERS  

 If  in the equations of node rotations which have rigid angles, which formally do 
not differ from the equations in linear theory, since the equilibrium of moments of all nodes 
is required, the expression for moments on the ends of members are included, we will 
obtain a system of m-equations with m+n deformation unknown values ߮௜ and ∆௝: 
 
௜௜߮௜ܣ  + ∑ ௜௞߮௞ܣ + ∑ ௜௝∆௝ܤ + ௜௢ܣ = 0௡௝ୀଵ௞   (݅ = 1,2, … ,݉)            (12) 
 
2.4  DISPLACEMENT EQUATIONS  
  
When writing the equations, we make a requirement that the algebraic sum of works of all 
external forces on each virtual displacement of the joint figure is equal to zero, whereby 
displacement of impact points of external forces must not be neglected. 
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 By comparing the basic equations of equilibrium of differential element of the 
member written in the second order theory and the linear theory, we will conclude that the 
influences according to the second order theory can be determined according to the linear 
theory, if the considered element of the member, is subjected also to the action of fictitious 
distributed moments, apart from the given load. 
 

 ݉௙ = ܪ ௗ௩ௗ௫ = ᇱݒܪ = ᇱݒ௢ܪ = ௢ܰ(13)                ′ݒ 

 
Linearization of the task is performed by simplification according to which the axial force ܪ =  ௢ is determined from the linear theory task, or even from the figure of joints if it canܪ
be even in the precarious equilibrium with the set external forces. 
  For the value of work of distributed fictitious moments ݉௙ on the displacements ∆௝ the following is obtained: 

 ௝ܴ(݉௙) = ±∑ ߱௔௕ଶ ாூೌ್௅ೌ್௔௕ Ψୟୠ,୨ − ∑ Ψୟୠ,୐∆୐ + Ψ଴ + Ψୟୠ,ୡ୬୐ୀ୧              (14) 

 
Whereby the + sign should be assumed when N୭,ୟୠ is negative, provided that in the sum Σୟୠ there are not console members ne (type s) included. 
When in the displacement equations the expressions for the moments on the ends of the 
members are included, as well as the expression for the work of distributed moments, then 
the following form of the displacement equation is obtained: 
 
 ∑ ௝௜߮௜′ܤ + ∑ ௝௅∆௅ܥ +௡௅ୀଵ௡௜ୀଵ ௝଴ܥ = 0                (15) 
 
In equations 14 and 15 the moments on the ends of the ,,g’’ type members and,,s’’ type 
members expressed by m+n indeterminate (unknown) deformation values ߮௜ (݅ =1,2, … ,݉) and ∆௝ (݆ = 1,2, … , ݊), are unknown and they will be determined from the m+n 
conditional equations. These conditional equations, as opposed to the first order theory, 
should be written now on the strained girder. 
By introducing the following designations: 
 
௜௜ܣ  = ∑ ܽ௜௞௞ + ∑ ݀௜௚௚ + ∑ ݁௜௦௦  ∑ ܽ௜௞௞ ௜௞ܣ							 = ܾ௜௞ = 0 ݅ ≠ ݇                (16) 
 
௜௝ܤ  = ௜௝′ܤ = −∑ ܿ௜௞௞ ߰௜௞,௝ − ∑ ݀௜௚௚ ߰௜௚,௝     ܿ௜௞ = 0             (17) 
 

௝௟ܥ  = ∑ (ܿ௜௞ + ܿ௞௜௜௞ )߰௜௞,௝߰௜௞,௟ + ∑ ݀௜௚௜௚ ߰௜௚,௝߰௜௚,௟ ∓ ௖ܫܧ ∑ ఠೌ್మ௅ᇱೌ್௔௕ ߰௔௕,௝߰௔௕,௟    (18) 

 
଴௜ܣ  = ∑ ै௜௞௞ + ∑ ैప௚തതതതത௚ + ∑ ैప௦ധധധധധ௦                                           (19) 
 
଴௝ܥ  = −∑ (ै௜௞ +ै௞௜)߰௜௞,௝௜௞ − ∑ ैప௚തതതതത௜௚ ߰௜௚,௝ ∓  

௖ܫܧ∓             ∑ ఠೌ್మ௅ᇱೌ್௔௕ (߰௔௕,௧+߰௔௕,௖)߰௔௕,௝ − ௝ܴ(݌)              (20) 

 
The constant equations, i.e. node rotation equations and displacement equations finally 
assume the form: 
 
௜௜߮௜ܣ  + ∑ ௜௞௞ܣ ߮௞ + ∑ ௜௝∆௝௡௝ୀଵܤ + ଴௜ܣ = 0 
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 ∑ ௝௜߮௜௡௜ୀଵ′ܤ + ∑ ௝௟∆௟ܥ + ଴௝ܥ = 0௡௟ୀଵ    (݅ = 1,2, … ,݉)		(݆ = 1,2, … , ݊)            (21) 
 
Member constants ݀௜௚	and ݁௜௦ as well as the restrainment moments ै௜௞,ैప௚തതതതത and ैప௦ധധധധധ 
(accordingly the parameters ܣ଴௜) in the expressions from 16 to 20 depend on the normal 
forces in the girder members, while in the first order theory these values did not depend on 
the normal forces in the girder members. 
Diagonal elements  ܣ௜௝ of the square matrix A contain the constants ݁௜௦ of the ,,s’’ type 
members, which is not the case in the first order theory. 
In elements ܥ௝௟ of the matrix C , according to the adopted marking, the new terms ∓ܫܧ௖ ∑ ఠೌ್మ௅ᇱೌ್௔௕ ߰௔௕,௝߰௔௕,௟ , are introduced, which do not exist in the first order theory. 

Finally, the difference between the first and second order theory reflects in the elements ܥ௢௝ 
of the matrix ܥ௢௝, which in the second order theory have the following addition ∓ܫܧ௖ ∑ ఠೌ್మ௅ᇱೌ್௔௕ (߰௔௕,௧+߰௔௕,௖)߰௔௕,௝ . 
3.  NUMERICAL EXAMPLES  

1) Let us calculate the values of the bending moment on the ends of the members of the 
given system , according to the second order theory, if the support 4 is displaced for za ܿ௩ = 2	ܿ݉ downwards. The values in the members should be taken from the grid of the 
system. 

a)     b/h=25/40cm/cm											ܧ = 3 ∙ 10଻ ௞ே௠మ ܫܧ												 = 40000	݇ܰ݉ଶ 

      Solutions: 
      Normal force values N15=-500kN  
      N14=-500kN      N12=N23=0kN 
              
      The system is doubly   
      indeterminate in terms of strain  
      (φ1 and ∆1), so the conditional  
      equations are:  
  
               A11φ1 + B11∆1 + A10= 0                    
               B'11φ1 + C11∆1 + C10= 0  
ଵଵܣ                 = ݀ଵଶ + ݀ଵସ + ݁ଵହ   
ଵଵܤ                = ଵଵᇱܤ = −݀ଵଶΨଵଶ,ଵ − ݀ଵସΨଵସ,ଵ 
       Cଵଵ = ݀ଵଶΨଵଶ,ଵଶ + ݀ଵସΨଵସ,ଵଶ + 

  Figure 2            																																	+݀ଷଶΨଷଶ,ଵଶ − ଵ,ଶாூସ ߱ଵସଶΨଵସ,ଵଶ 

                
The coefficients along the unknowns in the conditional equation are calculated depending 
on the value ω:              
 ߱ଵହ = 0,2236    ߱ଵସ = 0,4080   ߱ଵଶ = ߱ଷଶ = 0 
 Ψଵଶ = Ψଷଶ = Ψଵସ = 2,857 ∙ 10ଷ Ψଵହ = 0 
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Figure 3. DISPLACEMENT STATUS ∆1=1                      Figure 4.FIGURE OF NODES 
  
In order to calculate coefficient A10 and C10 one shoud determine the rotation anlges of the 
stable figure of joints at displacement cv,4= 2,0cm, and then find the moments of full 
restraint. Displacement of nodes and rotation of members of the stable joint figure (node 
figure) are usually find applying Villiot’s displacement plan or with poles and medium 
poles. 
 
Conditional equations of the strain method. 1,4645߮ܫܧଵ − ଵ∆ܫܧ0,650 − 96,0 = 0  φ1= 	ଽଶ,଼ଵ଺ସ୉୍  ∆ଵ= 	 ଺ଵ,ସସହ଻୉୍ ଵ߮ܫܧ0,650−  + ଵ∆ܫܧ1,6068 − 38,4 = 0  
Displacement of node 5 is 11,17mm. 
 
Diagram of bending moment: 

 
 
 

 
 
 
 
 
 
 

   
 Figure 5   

 
2) For the system given in the example 1 ie. for the same load and lengths of the members , 
let us calculate the bending moments in the case of various stiffness of all members.  
a)   ܾ ℎ⁄ = 20 20⁄ ܧ									݉ܿ/݉ܿ		 = 3 ∙ 10଻	݇ܰ/݉ଶ ܫܧ = 4000	݇ܰ݉ଶ 
Normal forces values  
N15=-500 kN      N14=-500 kN       N12=N23=0 kN 
The coefficients along the unknowns in the conditional equation are calculated depending 
on the value ω:  
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߱ଵସ = 1,291 ߱ଵହ = 0,707  ߱ଵଶ = ߱ଷଶ = 0	
 
Conditional equations of the strain method. 1,4645߮ܫܧଵ − ଵ∆ܫܧ0,650 − 9,6 = 0  φ1= 	ଵସ,ସହଽ଺୉୍ 							∆ଵ= 	 ଵଵ,ଵ଺଼଴୉୍ ଵ߮ܫܧ0,650−  + ଵ∆ܫܧ1,6068 − 3,84 = 0 
Displacement of node 5 is 21,34mm. 
Diagram of bending moment: 
 
 
 
 
 
 
 
 
 
 
      
      
     Figure 6 

4.  CONCLUSIONS  

In the previously given numerical examples (1 and 2), as already know, it has been shown 
that for the same values of normal forces in members, for the same lengths of the members 
of the system and for the same modulus of elasticity E, but for the different dimensions of 
cross sections, very different influences are obtained, in this case the bending moments at 
the ends of the members and displacement of cantilever top. The values of bending 
moments in the restraint (node 3) differ (Fig. 5 and 6) only because of different cross-
sections (25/40 and 20/20cm) for 550%. Along the member 2-3 the diagram of bending 
moment even changes the operator (side of tension) and it differs for 1455%. In case there 
is no displacement of support 4 for 2cm the difference in node 1 is 31,93%, and the bending 
moments along the member 2-3 the operator is changed. Difference betwen displacements 
of node 5 in case 1 and in case 2 is 191%.  
The greater the member rigidity, the smaller the differences in the influences calculated 
according to linearized and accurate Second order theory.   
ACKNOWLEDGEMENT: This research is conducted at Faculty of Civil Engineering and 
Architecture of University of Niš in the framework of the Project in the field of 
technological development in the period 2011-2014 (TR 36016 and TR 36028), financially 
supported by the Ministry of Education, Science and Tehnological development of the 
Republic of Serbia. 

REFERENCES 

[1] S. Zdravković: "Statika i stabilnost konstrukcija", Građevinsko-arhitektonski fakultet u Nišu. 
AGM knjiga, Beograd, 2013 

[2] M. Đurić: "Stabilnost i dinamika konstrukcija", Građevinsko-arhitektonski fakultet u Nišu. 
AGM knjiga, Beograd 2013 

[3] M.Čaušević, M.Bulić: "Stabilnost konstrukcija", Golden Marketing, Zagreb, 2013 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


