
 

  

     

 

  
 

   

    

   

     

  
  

 

 

  

 

 
   

   

 
 

 

 

      
     

    
        

       
         

   
         

       
        

      
 

 

   
  

 

      

     
     

     

STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION ADA Notice TECHNICAL REPORT DOCUMENTATION PAGE For individuals with sensory disabilities, this document is available in alternate 
formats.  For information call (916) 654-6410 or TDD (916) 654-3880 or write TR0003 (REV 10/98) 
Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814. 

1.  REPORT NUMBER 

CA17-2737 

2. GOVERNMENT ASSOCIATION NUMBER 3. RECIPIENT'S CATALOG NUMBER 

4.  TITLE AND SUBTITLE 

Fleet Replacement Model Evaluation and Refinement 
5.  REPORT DATE 

April 2017 
6. PERFORMING ORGANIZATION CODE 

7. AUTHOR 

George Scora 

8.  PERFORMING ORGANIZATION REPORT NO. 

9.  PERFORMING ORGANIZATION NAME AND ADDRESS 

The Regents of the University of California on behalf of its Riverside 
Campus 

10.  WORK UNIT NUMBER 

Office of Research 
200 University Office Building 
Riverside, CA 92521-0217 

11. CONTRACT OR GRANT NUMBER 

65A0557 
12. SPONSORING AGENCY AND ADDRESS 

California Department of Transportation 
Division of Research, Innovation, and System Information 
1120 N Street, MS-38 
Sacramento, CA 95814 

13. TYPE OF REPORT AND PERIOD COVERED 

Final Report 
April 3, 2015 to June 30, 2017 
14. SPONSORING AGENCY CODE 

15.  SUPPLEMENTARY NOTES 

16. ABSTRACT 

This research examines the vehicle equipment replacement decision-making methodologies available to the California Department of 
Transportation (Caltrans) and other agencies with similar vehicle fleet operations. The goal of these methodologies is to optimize the 
replacement timing of aging vehicle equipment in a way that minimize total costs while maintaining certain fleet characteristics such as fleet 
preparedness. This report presents the information and findings gathered during the conduct of this research. These include an overview and 
discussion of key factors that drive the decision on vehicle equipment replacement and various Fleet Replacement Methods (FRM) utilized by 
Caltrans and other state Departments of Transportation (DOTs). Also, methodological aspects of several FRMs in three different FRM 
categories are compared and summarized. 
To determine which vehicle equipment to be replaced, at the time of this reporting, Caltrans’ Division of Equipment (DOE) is using a method 
based on a set of criteria referred to as Vehicles Meets Criteria (VMC). VMC consider equipment age, usage, and repair costs to identify 
candidate vehicle equipment for replacement. The percentage of the pre-defined standard for each criteria is calculated for each piece of 
equipment and equipment is placed into groups with varying levels of replacement priority. Equipment with higher priority are preferred 
candidates for replacement. 

17.  KEY WORDS 

Fleet Replacement Methods (FRM), Vehicles Meets Criteria (VMC), 
Life Cycle Cost Analysis (LCCA), Pre-Defined Threshold, 
Mathematical Ranking Algorithm Method 

18.  DISTRIBUTION STATEMENT 

No restrictions 

19.  SECURITY CLASSIFICATION (of this report) 

Unclassified 

20.  NUMBER OF PAGES 

75 

21. COST OF REPORT CHARGED 

Reproduction of completed page authorized. 



  

 
  

 

  

  

DISCLAIMER STATEMENT 

This document is disseminated in the interest of information exchange. The contents of 
this report reflect the views of the authors who are responsible for the facts and 
accuracy of the data presented herein. The contents do not necessarily reflect the 
official views or policies of the State of California or the Federal Highway Administration. 
This publication does not constitute a standard, specification or regulation. This report 
does not constitute an endorsement by the Department of any product described herein. 

For individuals with sensory disabilities, this document is available in alternate formats. 
For information, call (916) 654-8899, TTY 711, or write to California Department of 
Transportation, Division of Research, Innovation and System Information, MS-83, P.O. 
Box 942873, Sacramento, CA 94273-0001. 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement

REPORT 

Caltrans 

By: 



	 	 	 	 	 	

            
     

         
    

Fleet Replacement Method: Evaluation and Refinement 

The statements and conclusions in this report are those of the contractor and not necessarily those 
of the California Department of Transportation (Caltrans). The mention of commercial products, 
their source, or their use in connection with material reported herein is not to be construed as actual 
or implied endorsement of such products. 

ii 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

iii 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

Disclaimer....................................................................................................................................................................................ii Acknowledgements...............................................................................................................................................................iii ...................................................................................................................................................................iv ...........................................................................................................................................................................vi ...........................................................................................................................................................................vii ...........................................................................................................................................................viii 1. Introduction.....................................................................................................................................................................1 1.1. Background............................................................................................................................................................ 1 1.2. Objectives ................................................................................................................................................................ 1 1.3. ..........................................................................................................................................1 2. ..........................................................................................................2 2.1. ...........................................................................................2 2.2. ..............................................................................................................................................3 2.2.1. Pre .......................................................................................................................... 4 2.2.2. ........................................................................................................ 5 2.2.3. .........................................................................................................7 2.3. .........................................................................................................7 3. ..................................................................................8 3.1. .................................................................................................... 9 3.2. ...............................................................................................................10 3.3. ............................................................................ 10 3.3.1. ........................................................................................................................ 11 3.3.2. Multi ................................................................................ 12 3.4. ................................................................................................ 13 3.5. .................................................................................................................13 3.6. ............................................................................................................. 17 3.7.  ................................................................................................. 18 3.8. ......................................................................................................... 19 4. ...................................................................................................................................................20 4.1. ...............................................................................................................................................20 4.2. ................................................................................................................................................. 22 4.2.1. .................................................................................................................23 4.2.2. .......................................................................................................................... 23 4.2.3. ............................................................................................................................................23 4.2.4. .................................................................................................................... 23 4.2.5. .......................................................................................................23 4.2.6. .................................................................................................................. 23 4.3. ..................................................................................................................................23 4.4. C .......................................................................................................................................................... 24 4.5. ...................................................................................................................................................... 25 4.6. ..................................................................................................................................26 4.7. .................................................................................................................. 28 4.8. .............................................................................................................................. 30 

iv 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

4.9. 4.10. .............................................................................................. 37 4.11. ......................................................................................... 38 

......................................................................................................................................... 35 

5. Applicatio ......................................................................................................................................44 5.1. ........................................................................................................................................ 44 5.2. ................................................................................................................................................. 48 5.3. .......................................................................................................................... 50 6. Conclusions...................................................................................................................................................................53 6.1. ......................................................................................................................................53 6.2. ............................................................................................ 53 7. References.....................................................................................................................................................................54 ............................................................................................................56 

v 



1 

Fleet	Replacement	Method:	Evaluation	and	Refinement	

 3................................................................................................................... ix  s.................................................................................x  .......................................................................................................................... xi ......................................................................................................................................xii  3.......................................................................................................................5  ............................................................................................................................ 6  ..... 17  14....................................................... 18  .............................................................................................................................. 21  ...........................................................................................................24  .......................................................................................... 25  .......................................................................................................26  ..................................................................................................... 26  ........................................................................................... 27   ....................................................................................... 28  ...............................................................................29  ............................... 30  ........................... 31  .............................. 32   ......................................33  .....................................................................................34   ...................................35  ............................................. 36  ............ 37  ........................ 38   ...................... 39  ........................... 40   ...................................................... 41  ........................................................... 42   ..................................... 44  ............................................................ 44  an............................................................................47  .......................................................... 48  04......................................................... 48  ........................................................................................................................... 50  ...................................................................................... 52 

vi 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

 ...........................................................................................................................................2 Tab  ......................................................................................................................4  ..............................................................................................................7  s ...............................................................................17  ........................................................................................................................... 20  .................................................................................. 22 

vii 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

research examine 
maintaining ologies while 
state Departments Also several 

DOE) replaced , age  s as 
with varying . 

viii 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

ES1 riority 13. Pre several replacement method data life
obtaining FRM 

focused 

s 
an 

 differences 
ix 



2 category consisting of 
shown t t 

48 ES3 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

x 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

3 Enh odel 

, , 
 , 

Caltrans lifeto
(00728) 


1
4 

to
vehicles 4 

xi 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

4 

xii 



 

Fleet	Replacement	Method:	Evaluation	and	Refinement	

1. 

1.1. Background 

heavyduty on ,  (1 determines vehicle replace. A to conside , tos age pre with varying 
is made by DOE 

prioritize I FRMs) are evaluated Severalmethods Additional 
1.2. : 

1. Evaluate and characterize Caltrans current Fleet Replacement Method  
2. Compare and contrast the FRMs of other state DOTs and similar fleets 
3. Analyze potential alternatives to Caltrans FRM 
4. Propose and evaluate potential improvements to Caltrans FRM 

1.3. 

(UCR) 

1 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

. 
research. 

2. T various , and  fleets : 
characteristics. 
2.1. 

eight Ca provinces fl 
8 

provinces:  1. e 

21  rocess 

Parameter LifetoLifeto
Definition 

(mileage/hours) maintenance 

DOTs 43 39 34 

Equipment/Safety 

Value/Ca Purch up
16 9 8 

2 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

Downtime 7 5 

Plans Mandate/Emission e 

lifeto

Vehicle 

value of replacement equipment a friendly. E 

5 3 2 2 2 2 1 

Occurrences 1 

E 
(2). O th o

on practices 
2.2. Classification the 

un 
3 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

2.2.1. Pre candidates 

(4 22, falls 
22 

Priority 1 2 300%3 4 5 
Replacement 6 7 8 9 10 11 12 13 Replacement 14 15 6/30/2015 

200%
100%100% 

Count* 890 711 1181 493 110 280 1133 264 183 176 31 1871 96 6 15 

Caltrans VMC uses , and  lifeto parameters relative 

the in Caltrans prioritization. scatterplot i 21 T 

4 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

 21 riority 13. 

straightforwardfor 
s  is 

2.2.2. 
to 5 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

the 

(Figu 22) 

Figu 22 

inspections refueling, and Figu 22 

he UCR 6 provinces 
comprehensive me 6 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

reality 

2.2.3. s to  account  multiple factors 

of 
to

composition vehi and based are 

2.3. Softw 

and/ 23. This is . 
23 Software/Infor  

System DOTs Features  GPS) AgileAssets (GIS) WV MultiAssetWorks/FleetFocus  7 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

System 

Wennsoft
Application) 

Maximo 

Synergen 

VUEWorks 
3. 

VA 
 ) 

AR 


MO 

RealNE 
MS 
(Canada) Homegrown 

SC Homegrown Database OK 
IL 

In isting ExcelHI CT RI Multi
eight s (FRMs  

ies 
8 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

cons are 

3.1. (LCCA) 

equipment factors n . 
projects, 

plemented In University, 

EUAC , recover and 

1) Annual Owning Cost = Annual Loss in Value + Annual Interest Charge 
2) Annual Operating Cost = Annual Constant Operating Cost + Variable Repair Cost 
3) Annual Marginal Cost = Annual Owning Cost + Annual Operating Cost 
4) Annual Marginal Cost  Present Value of Marginal Cost  Total Present Value 

EUAC 

9 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

P = Present value 
F = Future value 
A = Annuity of present value 
i = Annual discount rate 
n= Number of years practice an recorded sub 

type only 

quantify. . for uses 5. 
3.2. 

Pre evalua utiliz 
defines The 

 zero 

3.3. (TERM) 

). using stem 

10 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

criterio model through developer and began th gradually transitioning T theoretical are . 
3.3.1. 

calculation helps ea determines point qualifies The not 
is a The followed: 
Per 

cycle 

de s deprec R is 
11 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

were ($20.00$80. 
The time series trend is retrieved from the life cycle cost curve using Bayesian Trend Modeling. simplify following model considers 
w 

Where: 
The Trendscore between and a an indicates t E T 

3.3.2. Multi the MultiAtt ranks position . and value 58.33 owntime M the replacement 
12 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

3.4. 

prediction 
s within 

P 

estimated . 

Where: = 
=  

age = ive 
To periodically. 

3.5. (CCM) 

ly 
is 

reestablished 

s occurring with 

13 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

Loader   

(00106) CCM method 

 class 

to 

the The ting 

equipme 

s After the 75th the 
ing is 

are the provides toto i 
and 

toSubsequently, lifeto

14 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

15 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

16 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

31 
data 

fitting op concluded . 
3.6. presented 

( 31) 
31: ctivities 

Speedometer Troubleshooting maintenance) Ordering Rotors/Drums System Scope/Analysis/Diagnostic Inspection/Safety 

Replace Replacement 
example, 32. 

17 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

is are chooses 

32: 

 reviewed equipment costper
fina results 



T 
s 

3.7.  

equations  T 4 


18 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

(31) (32) (33) 
(34) 

Where: 



3.8. C (CAM) C cycleb 

that s whether 

19 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

32 arameters Description Value Yes/No 

SL/DDB/SOYD lue 

Distance/Hours generate 

, 
shows  to
4. Ca 

4.1. Acquisition 

s retrieved by 
and that 41. 

20 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

41 s historical 11, specialized DOE 

analysis our 
1) equipment; 2) Equipment3) 4) 

Analysis performed uses 41. 

21 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

41 pa ist 
Description 

Category nt 
Equipment 

reading Calendar 
Equipment 

Costs 

Parts house 
Re 

Data 

WORK_ORDER_ID 

Center 

JOB_TYPE REAS_REAS_FOR_REPAIR DATETIME_UNIT_IN DATETIME_FINISHED TOTAL_COST 

time 

4.2. specific representatives ome 

22 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

4.2.1. 

4.2.2. 

Cal 
4.2.3. 

cases, period 

4.2.4. Emp . 
period 

4.2.5. 


4.2.6. Excessive Monthly Usage 

4.3. 

 in 

Composition 

42 x 
above 

23 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

or 
eq 

42 a distribution 

4.4. Trends mak 

conditions. sts, , 
Figur I 43 plot boxplots value 

the '+' Figur 43 24 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

. 

Figur 43 Cumulative ehicle. 

4.5. 

i 44 

25 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

for decreas 
s shown 45 

44 ehicle 

45: ruck 

4.6. 

2006 
 examined 46 47 figures were 

show age. 
26 



46: ody 

may older equipment having and/ costs. 
	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

27 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

47 size SUV 

4.7. 

Figur 43 vehicles. Figur 43 plot 0% 48 : 
where: 

28 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

percentile E age are to is is The betw ther percentile 

48 Percentile ass ehicle class T investigate betwe s 49 49 vehicles 
29 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

49 

4.8. 

these plans  a oneprioritizes their 2. E year
ve

year 410 

replac 

T may . 410 year
30 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

Where: 
equip 

yearplan 

equipment Sixty

t 410 cost Similarly 

. 

410: FAP candidates in 

31 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

411 DER , year year five which . 

411: 

s 

412 

32 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

a t 

412: 412 a stay s vehic 413  creates set 5% 

414 

cost. 

33 



413 ation 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

34 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

414: %

4.9. 

usage method 

35 



Th 416 toa toa P 416 most district a district  . 

415 ear distribution. 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

36 



 br 
417 

416 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

4.10. 

37 



419 n 
418 ½ton 

417 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

4.11. Remaining Value 

38 



418 ½ton 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

39 



data 420 421 ½to 420 421 s value does 

419 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

40 



420 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

41 



421 sold 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

42 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

43 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

422 

423 

5. considers y: A t . 
5.1. s 

method 

44 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

ight

o 

Where: 1 

Where: 

45 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

The issues w , what Althou occasional years. 

may Relative vehicle 

co 

46 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

51 

. . point year 

51 

evaluated Both 
In 52 53 

differen 53 
52 

s 
indicates usage operating conditions 
the . mitigate 

47 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

52 ) 

53 0337204. 

5.2. 

precondi 
method method 

48 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

54 worstcase frequentl welloperated that 54 median 

level. 
54 

49 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

54 odel 

equipment 

5.3. 

55 

50 



] [1 

] 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 



Where: 

51 



55: isualization 

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

52 





Fleet	Replacement	Method:	Evaluation	and	Refinement	

threeregion 

earlyelevated 

6. 
6.1. 

decisionmethodologies that minimizes while maintai An decisionmaking Also Presummarized several replacement method 

Composite , were , 
6.2. 

do etc s that  influence service Usually DOTs  agency ffects develop Additional s may  capability. ages associated 

53 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

considered 

7. 1. 2. 
3. MULTIwww.nescaum.org/documents/multistatezevactionplan.pdf/ 4. 5. http://www.fleetfinancials.com/article/story/2015/01/howtocalculateoptimalmonthsinserviceandreplacementcycles.aspx 6. RATES. 7. ANALYSIS. 8. 
9. FLEET10. 
11. 12. 13. Grans ANALYSIS. 14. Transportation. 15. 

54 

http://www.fleetfinancials.com/article/story/2015/01/how
www.nescaum.org/documents/multi�state�zev�action�plan.pdf


Transportation. . 
. 
. MODELING. . 

16
17
1819

	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

55 



Fleet	Replacement	Method:	Evaluation	and	Refinement	

Fapoverlap 

input input input 

56 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

Probmatrix 

57 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

Fleetplot 

>> 

58 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

>> vehicle','plottype','scatter') 

>> vehicle','plottype','average') 

59 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

'vehid',{'7008130';'7008131';'7004446';'7008210';'7008211';'0530506';'7008216';' 
7008220';'7000024';'7005037';'7005036'},'plotcolor','r') 

'vehid',{'7006007';'0338703';'7005025';'7006011';'0330128';'7006402';'7002281';' 
7011279';'7002282';'7008215';'7008217';'7008219';'7008221';'0536506';'7008232' 
;'7008231';'7005035';'7004452';'7010218'},'figurehandle',1,'plotcolor','b') 

60 



	 	 	 	 	 	Fleet Replacement Method: Evaluation and Refinement 

Usagemgmt 

61 


	Structure Bookmarks
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	......................................................................................................................................... 35 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	418 ½ton 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	
	Figure
	
	Figure
	Figure
	Figure
	] 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	>> 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure




