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Abstract:    This paper presents some methods that the standard acceleration design response spectra derived from the present 
China code for seismic design of buildings are transformed into the seismic demand spectra, and that the base shear force-roof 
displacement curve of structure is converted to the capacity spectrum of an equivalent single-degree-of-freedom (SDOF) system. 
The capacity spectrum method (CSM) is programmed by means of MATLAB7.0 computer language. A dual lateral force resisting 
system of 10-story steel frame-steel plate shear walls (SPSW) is designed according to the corresponding China design codes. The 
base shear force-roof displacement curve of structure subjected to the monotonic increasing lateral inverse triangular load is 
obtained by applying the equivalent strip model to stimulate SPSW and by using the finite element analysis software SAP2000 to 
make Pushover analysis. The seismic performance of this dual system subjected to three different conditions, i.e. the 8-intensity 
frequently occurred earthquake, fortification earthquake and seldom occurred earthquake, is evaluated by CSM program. The 
excessive safety of steel frame-SPSW system designed according to the present China design codes is pointed out and a new design 
method is suggested. 
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INTRODUCTION 
 

The steel frame-steel plate shear walls (SPSW) 
structure, as a dual lateral load resisting system used 
in North America and Japan, is gaining acceptance 
and suitable for multi-story or high-rise building in 
high seismic regions (Berman et al., 2005; Sabouri- 
Ghomi et al., 2005). These walls are lighter and more 
ductile than reinforced concrete shear walls. As much 
as 50% of steel savings in structures have been 
achieved by employing the steel plate shear walls 
rather than a comparable moment-resisting frame 
(Caccese et al., 1993; Elgaaly, 1998). Whereas, the 
seismic performance evaluation of steel frame-SPSW 

system designed according to the current corre-
sponding China design codes subjected to various 
amplitudes of ground motion should be noticed in 
order to design economical and safe structures. 

Structural failures in recent earthquakes have 
exposed the weakness of current design procedures 
and shown the needs of new concepts and method-
ologies for the seismic performance evaluation of 
structures. The capacity spectrum method (CSM), a 
performance-based seismic analysis technique, which 
is first introduced by Freeman et al.(1975), can be 
used for a variety of purposes such as fast evaluation 
of a large inventory of buildings, design verification 
for new construction of individual buildings, and 
evaluation of an existing structure to identify damage 
states. In recent years, there have been substantial 
researches and discussions on the merits of inelastic 
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response spectra and equivalent damped spectra and 
on the appropriateness of using damped spectra to 
represent inelastic response (Chopra and Goel, 1999). 
Fajfar (1999) developed the inelastic demand spectra 
and illustrated the application of the modified CSM 
by two examples. Wang et al.(2004) reviewed the 
basic principles and methods of the static elas-
tio-plastic analysis in FEMA273/274 and in ATC240, 
and applied the Pushover analysis to evaluate the 
frame-shear wall structure designed according to 
China code for seismic design by using the software 
of ETABS. 

The aim of present research is to assess the 
seismic performance of steel frame-SPSW system 
under various amplitudes of ground motion. The 
calculation program of CSM based on the standard 
acceleration design spectra derived from the China 
code for seismic design of buildings is made by 
means of MATLAB7.0 computer language. By ap-
plying CSM, the seismic performance of a dual lateral 
force resisting system of 10-story steel frame-SPSW 
designed according to the corresponding China de-
sign codes is evaluated under three different condi-
tions of the 8-intensity frequently occurred earth-
quake, fortification earthquake and seldom occurred 
earthquake, respectively. The excessive safety of steel 
frame-SPSW system designed according to the China 
design codes is pointed out and many corresponding 
design suggestions for this dual system are proposed. 
 
 
CAPACITY SPECTRUM METHOD 
 
Transformation from standard acceleration de-
sign spectrum into seismic demand spectrum 

The standard elastic design spectrum in China 
code for seismic design of buildings (GB 50011-2001, 
2001) is defined as the relationship between the 
seismic influence coefficient α that is equal to the 
absolute maximum acceleration of single oscillator 
divided by the acceleration of gravity g and the 
natural period of vibration T. The horizontal seismic 
influence coefficient α is determined by 
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where α is the seismic influence coefficient, αmax is 
the maximum of seismic influence coefficient, γ is the 
attenuation index in the descending branch of curve, 
η1 is the modified coefficient of descent slope in the 
descending branch of line, η2 is the modified coeffi-
cient of damping, T is the structural natural period of 
vibration, and Tg is the characteristic period of soil. 

γ, η1 and η2 are individually given by the fol-
lowing expressions: 
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where ξ is the damping ratio of structure, and all other 
parameters have been defined previously. 

The seismic demand spectrum is defined as the 
curve in the spectral acceleration-displacement re-
sponse spectrum (ADRS) format obtained by the 
earthquake acceleration response of SDOF (single- 
degree-of-freedom) system with natural frequency 
distributed in some range under the given ground 
motion, in which spectral accelerations are plotted 
against spectral displacements for the period T. The 
demand spectrum represents the demands of the 
earthquake ground motion on the structure. 

For an elastic SDOF system, the following rela-
tion applies, 
 

2

d a2 ,
4π
TS S=                           (5) 

 
where Sd and Sa are values in the elastic spectrum of 
pseudo displacement and acceleration, respectively, 
corresponding to the period T and a fixed viscous 
damping ratio. 

The standard elastic design spectrum can be 
transformed into the seismic demand spectrum by 
applying Eq.(5). For the 8-intensity frequently oc-
curred earthquake with design fundamental accelera-
tion of ground motion 0.3g, the first classification of 
design earthquake, 3.5 percent damping and site 
classification II, a typical smooth elastic design 
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Fig.1  Response spectrum transformation. (a) Standard
design spectrum; (b) Demand spectrum in ADRS format
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spectrum (Fig.1a) derived from China code for seis-
mic design of buildings is converted to the seismic 
demand spectrum shown in Fig.1b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Transformation from force-displacement curve 
into capacity spectrum 

The capacity of structure is represented by a 
force-displacement curve obtained by non-linear 
static (Pushover) analysis subjected to the monotonic 
increasing lateral load up to the structural failure. The 
base shear forces and roof displacements are con-
verted to the spectral accelerations and spectral dis-
placements of an equivalent SDOF system, respec-
tively. These spectral values define the capacity 
spectrum, which reflects the lateral deformation re-
sisting capacity of structure. The lower building 
structure can be substituted for an equivalent SDOF 
system due to the first order vibration mode govern-
ing the whole earthquake response. 

The CSM consists of the following steps: 
(1) The base shear force-roof displacement curve 

of structure subjected to the monotonic increasing 

lateral inverse triangular load is achieved by Pushover 
analysis; 

(2) The base shear force-roof displacement curve 
of structure (named capacity curve) is then trans-
formed into the capacity spectrum of an equivalent 
SDOF system.  

The transformation from the base shear force Vi 
and roof displacement Δi of each dot on the capacity 
curve into the spectral acceleration Sai and spectral 
displacement Sdi of an equivalent SDOF system is 
described by the following equations 
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where Sai is the spectral acceleration (×g), Sdi is the 
spectral displacement, Vi is the base shear force, Δi is 
the roof displacement, M1

* is the structural modal 
mass of the first order vibration mode, Γ1 is the first 
order mode-participation coefficient of structure, 
X1,roof is the roof first order amplitude of vibration, mi 
is the mass of the ith story in the structure, φi1 is the 
first order amplitude of the ith story, N is the number 
of structural story, and g is the acceleration of gravity. 
 
Seismic performance evaluation of structure  

The fundamental principle of CSM, a perform-
ance-based seismic analysis technique, is to establish 
a uniform level of two spectral curves that are the 
seismic demand spectrum from the standard design 
response spectrum and the capacity spectrum from 
the base shear force-roof displacement curve of 
structure obtained by Pushover analysis, and to put 
these two spectral curves in one figure. The procedure 
compares the capacity of the structure with the de-
mands of earthquake on the structure, and makes it 
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possible to have a visual evaluation of how the 
structure performs when it is subjected to a given 
earthquake ground motion. The graphical intersection 
of the capacity spectrum and the demand spectrum, 
so-called performance point, approximates to the 
response of an equivalent SDOF system. No such 
intersection means that the structure has no enough 
earthquake resisting capability and needs to be re-
designed. The spectral displacement at the perform-
ance point of an equivalent SDOF system is eventu-
ally converted back to the roof displacement of 
structure. The displacement of structure at the per-
formance point is compared with the corresponding 
allowable values in all kinds of China design codes to 
evaluate the seismic performance of this structure. 

Once the performance point of an equivalent 
SDOF system is determined, the transformation of all 
quantities is performed by  
 

*
1 1,roof ,Q X QΓ= ⋅ ⋅                           (10) 

 
where Q* represents the quantities in the equivalent 
SDOF system (for example: force F*, displacement 
U*, and hysteretic energy EH

*, if needed), and Q 
represents the corresponding quantities in the struc-
ture (for example: base shear V, top displacement U, 
hysteretic energy EH). All other parameters have been 
defined previously. 
 
 
ENGINEERING DESIGN EXAMPLE  
 

A dual lateral force resisting system of 10-story 
steel frame-SPSW structure is designed according to 
the China code for seismic design of buildings in a 
high seismic zone. The height of every story is 3.6 m, 
the each span length is 7.8 m for frames in both di-
rections and 5.4 m for the infill panels. Fig.2a and 
Fig.2b show the building plan and 3D graph, respec-
tively. This building is located in the region of a soil 
class II with fortified intensity of degree 8, the design 
fundamental acceleration of ground motion 0.3g and 
the first classification of design earthquake. The 
thickness of cast-in-situ reinforced concrete floor slab 
amounts to 100 mm and the concrete strength grade is 
C20. All frame beam-column connections are in the 
form of welded rigid joints. All beams and columns 
are grade Q235 steel. The LYP100 steel with the 

properties of extremely low yield strength of 100 MPa 
and high elongation is utilized in the infill panels. The 
uniform dead loads and live loads on the standard 
floors are individually taken as 4.02 kN/m2 and 2 
kN/m2, however, 4.61 kN/m2 and 0.5 kN/m2 on the 
roofs, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The steel frame-SPSW system of the second 
axial line in Fig.2a is used as the analytical model 
shown in Fig.3. The maximum stress ratios of the 
beams and columns are individually approximately 
limited to 0.95 and 0.8 when the steel frames are de-
signed by the design software STS, part of the soft-
ware PKPM 2005, and the finite element analysis 
software SAP2000 according to corresponding China 
design codes. After the preliminary selection, 
step-by-step trail and being satisfied with the corre-
sponding requirements in China design codes, the 
final sectional dimensions of the I-section beams and 
□ -section columns are determined as follows: c1:  
□700 mm×500 mm×30 mm×30 mm; c2: □350 mm× 
350 mm×14 mm×14 mm; c3: □600 mm×400 mm× 16 
mm×16 mm; c4: □300 mm×300 mm×14 mm×14 mm; 

(b) 

Fig.2  Building scheme. (a) Plan (unit: mm); (b) 3D graph

(a) 
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b1: I400 mm×300 mm×12 mm×16 mm; b2: I400 
mm×300 mm×16 mm×20 mm; b3: I500 mm×350 mm 
×16 mm×20 mm. The thickness of each shear wall is 
13 mm for the lower five stories and 12 mm for the 
upper five stories, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The base shear force-roof displacement curve 
(Fig.4) of 10-story steel frame-SPSW system sub-
jected to the monotonic increasing lateral inverse 
triangular load is obtained by applying the equivalent 
strip model (Sabouri-Ghomi and Roberts, 1992; 
Lubell et al., 2000) to stimulate SPSW and by using 
the finite element analysis software SAP2000 to make 
Pushover analysis. The distribution of structural 
plastic hinges at the roof displacement reaching 506.4 
mm is shown in Fig.5. 

The first order amplitude from bottom to top is 
obtained by using the software SAP2000 to carry out 
modal analysis: Φ=[0.06, 0.14, 0.24, 0.36, 0.48, 0.62, 
0.77, 0.91, 1.05, 1.18], The modal mass and 
mode-participation coefficient for the first order amp- 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

litude of vibration are calculated as M1
*=1499.7×103 

kg and Γ1=1.23, respectively. The transformation 
coefficient from the structural roof displacement into 
the spectral displacement of an equivalent SDOF 
system is Γ1·X1,roof=1.45. 

The program of CSM based on the standard de-
sign response spectrum in the China code for seismic 
design of buildings and the base shear force-roof 
displacement curve of 10-story steel frame-SPSW 
system obtained by Pushover analysis is made to 
evaluate the structural seismic performance by means 
of MATLAB7.0 computer language in this paper.  

The values of the corresponding parameters of 
8-intenstiy earthquake originating from the China 
code for seismic design of buildings are as follows. 
For the frequently occurred earthquake (so-called 
minor earthquake), the characteristic period of soil is 
Tg=0.35 s, the damping ratio of structure is ξ=0.035 
and the maximum seismic influence coefficient is 
αmax=0.24. For the fortification earthquake (so-called 
moderate earthquake), Tg=0.35 s, ξ=0.035, αmax= 
0.675. For the seldom occurred earthquake (so-called 
strong earthquake), Tg=0.4 s, ξ=0.05, αmax=1.2.  

The seismic demand spectra under the three 
levels of 8-intensity earthquake and capacity spec-
trum of the equivalent SDOF system by using the 
calculated program of CSM are shown in Fig.6. The 
spectral displacements of the equivalent SDOF sys-
tem at the three performance points are 38.4 mm, 
105.8 mm and 219.2 mm under the minor earthquake, 
moderate earthquake and strong earthquake, respec-
tively. The corresponding roof displacements of  

Fig.3  Analytic model (unit: mm)
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Fig.6  Seismic demand spectra and capacity spectrum
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structure derived from the spectral displacements are 
55.6 mm, 153.4 mm and 317.9 mm. As known from 
Fig.6, there exists the intersection between the seis-
mic demand spectra and the capacity spectrum, which 
shows that the 10-story steel frame-SPSW system 
designed is strong enough to resist against these three 
levels of 8-intensity earthquake. However, the struc-
ture remains elastic under the 8-intensity moderate 
earthquake and only the shear walls yield, and most of 
the steel frame members still remain elastic even 
under 8-intensity strong earthquake. Furthermore, the 
bearing load at the performance point under the strong 
earthquake is far less than the ultimate bearing ca-
pacity of structure. At the mean time, the steel 
frame-SPSW as a dual lateral load-resisting system 
exhibits excellent ductility after reaching the maxi-
mum bearing value, that is to say, the bearing capacity 
of structure can still remain the ultimate level even if 
the structure endures very large deformations. This 
structural behavior with high ductility is not shown in 
Fig.4 because a large amount of plastic hinges are 
formed to unload the entire structure and the calcula-
tion is not convergent in the SAP2000 software when 
reaching the ultimate bearing capacity. Therefore, the 
performance of structure does not comply with the 
three-level earthquake resisting design principle of 
“undamaged under minor earthquake, repairable un-
der moderate earthquake, non-collapse under strong 
earthquake”. It also shows that the design of steel 
frame-SPSW system according to the present China 
codes is over safe. 

The corresponding drifts and lateral inter-story 
angles of each story at the different performance 
points under 8-intensity minor earthquake, moderate 

earthquake and strong earthquake are shown in Table 
1. As known from Table 1, the structural maximum 
lateral inter-drift angles of 1/514 and 1/104 are far 
less than the elastic inter-drift limit angle of 1/300 and 
the elasto-plastic inter-drift limit angle of 1/50 de-
rived from the present China code for seismic design 
of buildings under the frequently occurred earthquake 
and seldom occurred earthquake, respectively. Also, 
the structural maximum lateral inter-drift angle of 
0.0053 under the moderate earthquake just approxi-
mately approaches the lower elasto-plastic inter-drift 
limit of 0.004~0.008 derived from General rule for 
performance-based seismic design of buildings 
(CECS 160:2004, 2004). Consequently, although the 
dual lateral force resisting system of 10-story steel 
frame-SPSW designed according to China code for 
seismic design of buildings and Appendix four of 
technical specification for steel structure of tall 
buildings (JGJ 99-98, 1998) meets the corresponding 
design requirements, the design method is not eco-
nomic and does not sufficiently make use of the 
seismic performance with high ductility of the steel 
frame-SPSW system, which embarrasses the devel-
opment of structural steel applied in the high-rise 
building. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The design method of structure according to 
China code for seismic design of buildings under the 
fortification-intensity earthquake is actually adopted 
to remain elastic under the frequently occurred 
earthquake, which means that the structural influ-

 

Drifts (mm)  Inter-story angles 
Story

Minor Moderate Strong Minor Moderate Strong

1   2.6     7.4   25.5  1/1385 0.0021 1/141

2   6.4   18.1   59.8  1/947 0.0030 1/105

3 10.9   30.9   94.3  1/800 0.0036 1/104

4 16.2   45.8 127.7  1/679 0.0041 1/108

5 22.0   62.0 159.5  1/621 0.0045 1/113

6 28.4   80.0 191.8  1/563 0.0050 1/111

7 35.1   98.8 222.5  1/537 0.0052 1/117

8 41.8 117.9 253.7  1/537 0.0053 1/115

9 48.6 137.1 285.3  1/529 0.0053 1/114

10 55.6 153.4 317.9 1/514 0.0045  1/110
 

Table 1  Drifts and inter-story angles of each story
under the three earthquake levels 
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encing coefficient R=2.8125 is used to reduce the 
design earthquake-induced force under the fortifica-
tion-intensity earthquake. Based on the previous da-
tum and analysis, it is suggested to adopt greater 
structural influencing coefficient in designing the 
steel frame-SPSW system (e.g., for the eccentrically 
braced steel frame system, the structural influencing 
coefficient derived from General rule for perform-
ance-based seismic design of buildings is R=1/0.25 
=4). At the same time, the bearing shear stress of infill 
panel is specified in Appendix four of technical 
specification for steel structure of tall buildings to be 
less than the corresponding critical shear stress in 
plate buckling, which will have the infill panel de-
signed to be the thick plate. In order to meet the re-
quirement of dual lateral force resisting system, the 
corresponding sectional dimensions of frame beams 
and frame columns as the second defence system of 
seismic engineering are certainly increased, and so 
the design of steel frame-SPSW system will be over 
safe. As a result, the buckling of infill plate is sug-
gested to be permissible so as to make full use of the 
post-buckling strength originated from the diagonal 
tension field carrying story shear formed in the wall, 
since the buckling of infill plate does not represent the 
whole structural failure and not significantly decrease 
the lateral bearing capacity of this dual system. Fur-
thermore, the buckling of infill plate dissipates a vast 
amount of seismic energy to alleviate the earthquake 
action on other members of this dual system. More-
over, the steel with low yield strength and high 
elongation should be used as the material of infill 
panels. 
 
 
CONCLUSION 
 

Steel frame-SPSW structure is an innovative 
dual system capable of resisting against both wind 
and earthquake forces. CSM is a performance-based 
seismic analysis technique and can be used to evalu-
ate the seismic performance of structure. This paper 
presented some methods that the standard accelera-
tion design response spectra derived from China code 
for seismic design of buildings are transformed into 
the seismic demand spectra, and that the base shear 
force-roof displacement curve of structure is con-
verted to the capacity spectrum of an equivalent 

SDOF system. The base shear force-roof displace-
ment curve of a 10-story steel frame-SPSW designed 
according to the present China design codes subjected 
to the monotonic increasing lateral inverse triangular 
load is obtained by applying the equivalent strip 
model to stimulate SPSW and by using the finite 
element analysis software SAP2000 to make Push-
over analysis. The seismic performances of the de-
signed steel frame-SPSW system under the 
8-intensity minor earthquake, moderate earthquake 
and strong earthquake have been evaluated by the 
program of CSM. Based on the previous datum and 
analysis presented in the paper, the excessive safety of 
this dual system has been pointed out, which does not 
comply with the three-level earthquake resisting de-
sign principle of “undamaged under minor earthquake, 
repairable under moderate earthquake, non-collapse 
under strong earthquake”. For designing the eco-
nomic, rational and safe steel frame-SPSW system, a 
greater structural influencing coefficient is suggested 
to reduce the design earthquake-induced force under 
the fortification-intensity earthquake, and the buck-
ling of infill plate is also suggested to be permissible 
so as to make full use of the post-buckling strength. 

 
References 
Berman, J.W., Celik, O.C., Bruneau, M., 2005. Comparing 

hysteretic behavior of light-gauge steel plate shear walls 
and braced frames. Engineering Structures, 27(3):475- 
485. [doi:10.1016/j.engstruct.2004.11.007]  

Caccese, V., Elgaaly, M., Chen, R., 1993. Experimental study 
of thin steel-plate shear walls under cyclic load. Journal 
of Structural Engineering, 119(2):573-587. [doi:10.1061/ 
(ASCE)0733-9445(1993)119:2(573)] 

CECS 160:2004, 2004. General Rule for Performance-based 
Seismic Design of Buildings. China Planning Press, Bei-
jing, p.53-54 (in Chinese). 

Chopra, A.K., Goel, R.K., 1999. Capacity-demand-diagram 
methods based on inelastic design spectrum. Earthquake 
Spectra, 15(4):637-656.  [doi:10.1193/1.1586065]  

Elgaaly, M., 1998. Thin steel plate shear walls behavior and 
analysis. Thin-walled Structures, 32(1-3):151-180. [doi:10. 
1016/S0263-8231(98)00031-7] 

Fajfar, P., 1999. Capacity spectrum method based on inelastic 
demand spectra. Earthquake Engineering and Structural 
Dynamics, 28(9):979-993. [doi:10.1002/(SICI)1096-9845 
(199909)28:9<979::AID-EQE850>3.0.CO;2-1] 

Freeman, S.A., Nicoletti, J.P., Tyrell, J.V., 1975. Evaluations of 
Existing Building for Seismic Risk—A Case Study of 
Puget Sound Naval Shipyard. Proc. 1st U.S. National 
Conf. Earthquake Engng. Washington, DC, p.113-122. 



Shao et al. / J Zhejiang Univ Sci A  2008 9(3):322-329  329

GB 50011-2001, 2001. Code for Seismic Design of Buildings. 
China Architecture & Building Press, Beijing, p.28-40 (in 
Chinese). 

JGJ 99-98, 1998. Technical Specification for Steel Structure of 
Tall Buildings. China Architecture & Building Press, 
Beijing, p.140-141 (in Chinese). 

Lubell, A.S, Prion, H.G.L., Ventura, C.E., Rezai, M., 2000. 
Unstiffened steel plate shear wall performance under cy-
clic loading. Journal of Structural Engineering, 126(4): 
453-460. [doi:10.1061/(ASCE)0733-9445(2000)126: 
4(453)] 

Sabouri-Ghomi, S., Roberts, T.M., 1992. Nonlinear dynamics 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

analysis of steel plate shear walls including shear and 
bending deformations. Engineering Structures, 14(5): 
309-317.  [doi:10.1016/0141-0296(92)90044-Q] 

Sabouri-Ghomi, S., Ventura, C.E., Kharrazi, M.H.K., 2005. 
Shear analysis and design of ductile steel plate walls. 
Journal of Structural Engineering, 131(6):878-889.  
[doi:10.1061/(ASCE)0733-9445(2005)131:6(878)] 

Wang, D.S., He, J.L., Zhang, F.X., 2004. The basic principle 
and a case study of the static elastoplastic analysis 
(Pushover analysis). World Earthquake Engineering, 
20(1):45-53 (in Chinese). 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


