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ABSTRACT:

Because the etiquette and customs of people are irregular, highway administrations pay a high cost to
maintain the cleanliness of roads every year, especially in picking up and sweeping trash. Sweeping and picking up
trash or obstacles on the roads are often carried out on busy traffic lanes. If the difference on speed between the
picking up process and vehicular stream is too large, we will have an enormous amount of worry regarding traffic
safety, especially on highways, due to the heavy traffic and the high speed of vehicles. If the staff of the Taiwan Area
National Freeway Bureau carelessly hang to the tailstock side to pick up trash on the move, they might fall off into
the traffic lane and be injured. Presently, the Taiwan Area National Freeway Bureau stipulates that the water boxcar
should follow the vehicle to protect from damage when sweeping roads. However, its body is enormous. If the
drivers behind the boxcar are neglectful and hit them, the damage could be very serious. Traffic accidents like this
are often heard of, so we need to urgently discuss and seek a better solution and countermeasure.

To reduce the impact of security concerns, this study has collected overseas roadway cleaning operations,
sweeping equipment and the maintenance of transportation and security operations. The cleaning method of roads and
the use of a street sweeper are similar overseas and domestically and working speed is not much different. The

recommendation in the future is to strengthen the warning work when performing the cleaning operations.
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% 3E 2. ¥ W] H i+ Ramsey-Washington Metro Watershed
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EFREP AR FETD

District (RWMWD) » & f/Z ik R & F > 2005 & 8 S48 > 2R3 57 %

Ty B RRRFEDE S EFETRRELFT] PR SR 16 BAED >
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6. How are street sweeping operations conducted?

Minnesota Yo Greater U.S./Can. Yo
City or county equipment and labor 40 70.0% 54 85.7%
Contractor equipment and labor 2 3.5% 6 9.5%
Combination of the above 15 26.50% 2 3.2%
Conducted by another unit of government 0 0 0
Other 0 1 1.6%
Totals: 47 100% 63 100%

Other : Use City equipment and manpower except in the CBD which has its own privately funded operation

B 2-26 RWMWD & % p %

B g 2 s R Al

PR ERE N @ BRI 2 s R0 BI(70%) 8 T S o E WY R

de B 5 (41.2%) 5 0k o d Bl 2-27 T 2 M ddhs B §HcE ME R

AR EFE TN EFERTF L FHFPL b FiE 69.8% -

7. What type(s) of street sweeping equipment is used? (check all that apply)

Minnesota % Greater U.S./Can. Yo

Sweeper: mechanical brush 51 70.0% 35 41.2%
Sweeper: mechanical brush with vacuum assist 9 12.3% 23 27.0%
Sweeper: regenerative-air with mechanical brush 13 17.7% 27 31.8%
Other 0 0

Totals: - 7 85
Additional Results
Sweepers: mechanical brush only 34 61.8% 19 30.2%
Sweepers: mechanical brush and vacuum assist 15 27.3% 16 25.4%
Sweepers: regenerative-air with mechanical brush 6 10.9% 28 44.4%
Total Respondents: 55 govt.  100.0% 63 gowt. 100.0%

F12-27 RWMWD B % % -3 @ % 2 48 & 450
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8. Are there areas that are swept more frequently than once per year?

Minnesota Yo Greater U.S./Can. %o
Yes 57 100% 62 98%
No 0 0% 1 2%

B 2-28 RWMWD I % b % -5 47

Bl 2-20 PlEE- HEHI R FEBLFHFRIEFDEL > K37 BB FA
5 6 #p 0 & W 5 ¥7if (Arterial streets) ~ B ¥/1 % % (Commercial/Industrial
areas) ~ i % (Residential streets) ~ ¥ ¢ & % (Central Business District) ~ §&
177%® # % (Areas near lakes, rivers and streams)! % & ) 724 % (Sediment
accumulation areas)® o P R gRE NN XA EEE A T 0 58-T2%% Tt #F
FOPEAERIAARTRE - EOFH2 A 64T8%E AT ET T o
TRTERP P R MUE R ® R A- & /?‘-;j;%/] 6% 5 HERE FY 4
AR ER AT A SR} 2% E AR A8 L B(52%)
SRR S R A E I BAZIE 3-6 1 S B R/ E R INA 0 23% R H

W4 28%F E F Ak 3-6 =% 0 21%F & F I = AT B 3-6 = o
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9. If you answered Yes to Question 8, please indicate those areas that are swept more
frequently than once per year (check all that apply)

Minnesota govt. Weekly Biweekly  2x/year 3x-6x/year More Response
frequently Total
Arterial streets (1) 3% (3) 8% (22) 58% (10) 26% (2) 5% 38
Commercial/Industrial areas (3) 7% (2) 5% (26) 62% (8) 19% (3) 7% 42
Residential streets (2) 5% (0) 0% (31) 72% (10) 23% (0) 0% 43
Central Business District (7) 16% 4) 9% (17) 39% (11) 25% (5) 11% 44
Areas near lakes, rivers and streams (2) 5% (3) 7% (17) 42% (14) 35% (4) 10% 40
Sediment accumulation areas 4) 9% (0) 0% (13) 29% (22) 49% (6) 13% 45
Greater U.S.& Canada govt. Weekly Biweekly 2x/year 3x-6x/year More Response

frequently Total

Arterial streets (11) 21% (14) 26% (1) 2% (13) 24% (14) 26% 53
Commercial/lndustrial areas (11) 23% (8) 17% (5) 1% (13) 28% (10) 21% 47
Residential strests (4) 7% (11) 20% (10) 18% (16) 29% (15) 27% 56
Central Business District (20) 37% (10) 18% (3) 6% (4) 7%  (17) 31% 54
Areas near lakes, rivers and streams (5) 16% (5) 16% (2) 6% (10) 31% (10) 31% 32
Sediment accumulation areas 4) 12% (5) 15% (1) 3% (12) 36% (11) 33% 33

W 2-29 RWMWD B % [ -7 f 88 i #4F

|

a2

.

P

o ';% 3 P
Bl 230 ZEHFHFEFLHBINTVDAEE NP LREVIRENL R
@3 0 50%a R F E b’%:sﬁnilliéi%‘j /i %+ 10,000-500,000 £ <~ > 40%«3=

T E A2 2 A 50,001-250,000 £ & oo v) 5 HcE BB RS e £ 4
BEDEEE a2 o 50%:8 B F E ka2 £ 42 10,001-1,000,000 £
R0 40%ek T E E ST ]2 5% 4% 50,001-2,500,000 £ & o ] 2-31 & @

REREE S HERE B £ R R R

15. What are the city or county approximate street or roadway sweeping expenses
(labor, equipment, etc.)?

Minnesota %o Greater U.S./Can. %
< $10,000 4 7% 4 7%
$ 10,000 - $25,000 11 19% 7 12%
$ 25,001 - $50,000 3 14% 9 15%
$ 50,001 - $100,000 19 33% 10 17%
$100,000 - $250,000 10 17% 10 7%
$250,000 - $500,000 3 5% 14 23%
$500,001 - $1,000,000 1 2% 3 5%
>$1,000,000 1 2% 3 5%
Total Respondents: 57 100% 60 101%

B12-30 RWMWD F 3 0 3-## 5%
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Bl 2-31 PREEVEFBEERS BE £ F ENTRINLGFHFET R

221 MR B EET AN

FERREPMNFED FERFITEERAIF DG - R F A A AR
P dd ot > S AELR T BE TR S RERREFEEER

R E R A2 0t Foobe it d RO L@ TR A Py 0 0 RRE
T EF PRI F 2 2 B FIRITL > NEERP 57 -
B"i‘f’lfx]“iﬁﬁ’/éi‘iiiéii?*i%?ﬁ’“ﬁ?’lﬁiﬂéﬁﬁli“’ ¥ohe 5 RRe
B 4o 1988 # d gUAE 72 5 B e S (Organisation for Economic Co-operation and
Development, OECD) & ™ 2 if & i& xﬁ%l # 7 ¢] % (Road Transport Research
Programme) 7= * 2. W% L 2 F T AL E(IRTAD) > fa4p b FAE R s 5EH
PR ERRFAS A2 § R PN A BTG L RiTE KRR S
BEFRALFETHL BT > BHFLEFER AT
#] > p % 12 £ & FARS (Fatality Analysis Reporting System)# & #i 5 = 3 » £t &
FE#fl* FEFARS 2 RUEFT&EFTH #HEIRFHFPBL L FR LT =
ﬁﬂﬁgﬁaﬁorrfiﬁi@U%R83ﬁzmﬁﬁh—@ﬁiﬁo

# ® FARS (Fatalit y Analysis Reporting System) = % B #73 7 * 5= %
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¥

TR BT IR e 7 50 B~ F G I 17 7% (the District of Columbia)
# % % & (Puerto Rico) @ #TissrenFrfid 1975 2 B 4o T e B 284 &
Bacg ottt > 2HF IS - i dpata T ST RIFR
L %"ﬁ BErxis 30 R p = o FARS # = P enedk B o - -“JL']“,}_#F,
T m e S i % 2R A TR RS R R kD g 2R A ER
€ 2P E G TR L ERAA BT b B L 22k B

XX 2§ R F TR & oFARS 0% STl kd

IR

WE G pEE

FHRAR 3 EROTEDAFL CBR2 ERFOTH > J 1987 £4 0 &

» @& H i~ (National Center for Health Statistics)s % & 7 F]4#(Multiple Cause of

Death ﬁle) Flsm 2000 # 42 { i - 30 % L@ R * GIS (Geographic Information

Systems)H it © FARS e b T 4337 #8457 7 3§75 ¢

1. B ZH 38 % & (Reports) @ 1% 53 € en% Bo(FARS 2 288457 ) » W17 H %
B PR FRT S Y BART 7 5N % B 0345 % (code book) el
PR ABERE o f o 4oB 2-32 917 o

AFARS Web-Based Encyclopedia - Microsoft Internet Explorer

) ﬁ’ﬁﬂi Wﬁ@d #‘E?ﬁim THD A0 e ]LodTabIe I\’In,m;ofllnlernelExplwer

FRE @ Ave 8- L3
-0 @ bpsfere-fars.ohtss dot gowfinakegart clnle=Vehic

] -

=J05& tle2=Passenger_Cars v ABE

a5l um=Ddgrouid=A Jasz

2 E’Vo, Fatality Analysis Reporting System (FARS) lm_% Most Harmful Event
Web-Based Encyclopedia Gt

NG St Al Class. 1D Classification

iﬁ

03300"

/€ f er-Coisr - OtrUnkravn
v
Reports : Vehicles : Passenger Cars

)

Passenger Cars Tnvolved in Fatal Crashes by Most Harmful Event Sae[U5h .
Year: 205 v |5

Percent

id you
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215 (1R

Acronyms

i e
257
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I
H

Reports
Tends
Crashes
Vehicles
People
States

H

Query
Createa

zzzzz

Createa

f

FIP Site Unkngn

Ers

@ R

st YRR
B 2-32 % & FARS % %teh Report 42 5
7R kR - http://www-fars.nhtsa.dot.gov/
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Other Vehicles

91 Snowmobile

92 Farm equipment other than trucks

93 Construction equipment other than trucks (includes graders)

97 Other vehicle type (includes go-cart, fork-lift, city street sweeper| dune/swamp
buggy, golf cart)

99 Unknown body type

B 2-34 # ® FARS i B2 2 i F & T AHF 5% R0 - o

FATALITY ANALYSIS REPORTING SYSTEM

fars

FATALITY ANALYSES REPORTING 55 TE
P vome | Reports [ Query | pubiications | _weip]

Query - Step 3: Choose Condition Criteria
Univariate Tabulation Case Listing

By selecting specific field elements for your query, you are essentially describing the data you are interested in finding. Your query will search for
cases that fit the parameters you have selected. You can choose multiple values for a selected field by holding down the "Contral” key on a PC or
"Shift" on a sacintosh and then clicking on the different variables you wish to select. Choosing two or more variables is the equivalent of an AND
staternent; that is, records rmust meet your selection criteria for both variables to be included in your report, Click Univariate Tabulation, Cross
Tab, or Case Listing to compute the queny.

Crashes

Stat Alabama
ate
Alaska
firizana |
Vehicle
(92]Farm equipment other than trucks ;I

Body |{%3)Construction equipment other than trucks (includes graders)
' Other vehicle type (includes go-cart, fork-lift, cit
(9 Unknown body type

eet seeeper]

L univariate Tobuiation 3 —Cross tob R _Case Listing J_Cicor Forn ]
B 2-35 % B FARS if Be 2 i & TR M 237

£25 22 A6 DRI L F R VLT AT TR

E | A R LAE | R R 2 gmapnl(z | £ @2 R
SN & Fird )i o2 | (5 )
FRAd T e | A FBaid

4 Tars

2007 37,248 41,059 51 48

2006 38,648 42,708 40 33

2005 39,252 43,510 47 39
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@ i R LA ROR T

(4) FokB 7 AFEdFiEs s FoL> N Be 23 ¢ 75k
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1.  # R4+ < & Automated Roadway Debris Vacuum # R]¥ &K E 5 p #ex Bc &
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FWE 7L % RE2 FFH o H = Ramsey-Washington Metro Watershed
District (RWMWD) % #& -k i & 7 > 2005 # 8 S 44 2 2R F 757 R 72
joAEY RRFIAAC S BETHREIFET] pRPALHREY 02 B
ERRERFFHFTEIMLIG v FHIFRETERY 2 5P LE
AR 0 TR B TR S TR T
B ZRBPN & F 2 s AR AL Z 8 B F 52 (Mechanical
broom sweeper) ~ i kb ;¢ #F i F (Regenerative-air sweeper) '™ 2 B 7 N HF iFD
(Vacuum sweeper) » # ¢ @A FFFED v E R I B LR 4 o
AR FRM S & R D DL E PM o PMys 2 R
RIFERF - MGFERFAPFED AE P AQE 10 7o - Ko T PRIAFFHFE
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Sweeper Type Life (years) Purchase Price($) Operation and
Maintenance Costs
($/curb-mile)

Mechanical 5 years $100,000 540

Vacuum 8 years $200,000+ 520

227 PR TRRAEE S S L PR A (E AR E /S E)

Sweeper Sweeping Frequency
Type
Weekly | Bi-weekly | Monthly Four times | Twice per | Annual
per year year
Mechanical $2.235 $1.120 $520 $170 590 $45
Vacuum $1.260 $630 $290 $100 550 $25
232 % F
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528 RAJIBEEFHEEBLRR()
Model RCM BUCHER ECOLOGICA KARCHER ~ [SCHMIDT HAKO SICAS RAVO-MATHIEU DULEVO
RONDA (CitySpider IGC2D MTremo 501 [Citymaster SA22 Azura uatiro
Type vacuum vacuum acuum acuum acUUM acuum vacuum ACUUM Meccanicalivac.
Performance
ax cleaning capacity
méhr) 113000 37600
2 cleaning width (mm) (1750 350-1700 2350 2400 1300-2500 2000-2700 1230-2600 1300-2600
Prive
Engne Kubota Kubota MD703LTE /W AFD VM 494HT2 or Kubota 54813 MOTAS
Fue diese diese Hiesel etral Hiesel esel diesel Hiesel Hiesel
HP (kW) 195 1856 368 8 53-68.5 P9 o
er -40 -40 -40 50 0-40 -38
Uperating spead (k/hy) 0-16 -16 -12 0-12
Capacity
Hopper capacity (m3) (031 0.85 1 1.3 1.5 1.715 1.78 P ]
ater fank capacity () |75 170 a0 300 50+150 320+130 1i0
Pimensions and weight
Length X Widh X Height
mm) P619x1300:2030 2790x350x1890 #150x1130x1900 [100x1300x2220 #400x1275x1700 3600x1750:2250  [3780x123062000
eight (ko) 1030 1250 260 1820 2200 500 3100 2800 3750
2 carying weight {kg) 550 2700 1500 1300 1700
Pust supression system
Filter "Na;er |»Nater ‘F fter | ater Water [Water Filier
Comparison of Technical Specifications for Street Sweepers = Compact (up to om’ capacity)
%29 HA1IBRFFHEEBLRRE(C)
Model SICAS SICAS ISCHMIDT BUCHER DULEVO RAVO
4000 Millennium ISK 4000 CityCat 5000|5000 Veloce 5200
Type mechanica vacuum vacuum vacuum Mechanicalivac. vacuum
Performance
Max cleaning capacity (mélhe) 63000
Cleaning width {mm) 13130 2200-3000 2200 1300-3500 2100
Drive
Engine lveco 8040045  |Deutz Iveco aifo lveco 8085
Fuel diese diese diessl diess| diese|
HP (kW) 100 118 79 137 154 [77
Max speed (kmifr) 0-40 0-40 0-80 (0-40 0-70|0-69
I:.T\forkirg speed (kmihr) 0-20 0-12 0-13
Capacity
Hopper capacity (m3) 3.2 3.3 i 4 5 3335
Water tank capacty (I 1400 700 70 500 500
Dimensions/weight
095(0x2360:2600
Length x Width x Height{mm) H562:1840x2580 [5700x1900 450025001800 |6000x2300x3050  |4378-2100-2480
Weight {kg) 7500 5600 5200 5350-5600
Max carrying weight (kg) 13600 5300 5300 4160 5400-5350
Dust Supression system
ater Luater Lua:er ‘wate' %ater |wate'
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230 FRERD et 20 20 i R TR P

For Shadow Vehicles Weighing 10,000 kg or More
BAREMERERS 10 QML

Recommended Distance (m)1

Speed Limit (km/h)
HERE (DB /) MRS T k)
Stationary Operation Mobile Operation2
EERI/ER TREIHER *
Greater than /7% 80 45 55
70— 80 30 45
Less than /]\fA 70 25 30

For Shadow Vehicles Weighing Less than 10,000 kg
AR EMERTERR 10 AMESCIT

Recommended Distance (m) !

Speed Limit (km/h)
HERE (DR /&) HERSEERE OF) |
Stationary Operation Mobile Ope:ratimzl2
EERIER TRENH e *
Greater than 7 7% 80 55 70
70 — 80 40 55
Less than /]\7% 70 30 30

LogeBiedr (F) 2 AT F0d B2 1 Fladett L& Rgaona 1
V2l

2R R Y YA R TR R L E ) P2
3 AU ERERR FE T TR A ARG RRKE kD

4 Fand B 1P R4FA 53100 2 2 PR o

R RN - AP E 2R F P

B i # W FHWA ¢ NCHRP 350 3.: &%
PRk % enslie 484542 - NCHRP % National Cooperative Highway Research

Program 2 f§ - Tk %Fi%%(ﬂm)7gﬁowﬁ$rd R E

SR AR TR g SRR E (Aot R PR W R OE R

B PERAAE (Truck-Mounted Attenuators, TMA ) % ) 2 £ 4 3k ¥ JI3& e7ip]

RARE CRBEHR R 2 R E B XWHBEFIF T A S 2R
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(1) 3 22 K (Research and Development)f# £ ©
(2) F % (Experiment)[# £ °

(3) i¢ * (Operational)F§ £ ©

(1) - Brwgif>% (X2%%) dAE-
(2) HREIE 2EWw I 4o
(3) B RF 2R H PR BPRE -
B] 3-3~@ 3-13 5 £ B P i NCHRP 350 8:2 S 8 2 B R HF 5%
Aj2 im0 gtk o T e E R BI(Ae R 33~ 3-15 40 ) b B s @ 3l
LD b TR RE O BRI B P AL GIRERD K

Y% KWL EARRE BEG GFIFE L doR] 316~ 3-19 #1F e

B 3-3 % W% R & -Scorpion TMA(- )
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B 3-7 ¥ M¥RD RF %Ak K -Energy Absorption Systems, Inc.



B 3-8 % W% 4 & -Energy Absorption Systems, Inc.(— )

B 3-9 % W% 4 & -Energy Absorption Systems, Inc.(= )
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B 3-11 % B % 4 & -Energy Absorption Systems, Inc.
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Bk 95 EAF
http://service.egg.com.tw/freeway/freeway_95/chinese/c_menu_04.htm
FRTER RER 96 & RAciaiFiETE
http://www.chepb.gov.tw/i/wash96/page32.html

F ¢ B AR F ¢ http://bumfteepb.gov.tw/wash/plan/plan-96.htm

73Tk %% © http:/www.epa.gov.tw/

P FEE g 4 B dF 3t 4 ¢ http://www.ncet.com.tw/NETA 1/wash/index.html

Cleanliness BVPI (Cleanliness BVPI 199) : http://www.leq-bvpi.com/

Schilling, J.G. 2005. Street Sweeping — Report No. 1, State of the Practice.
Prepared for Ramsey-Washington Metro Watershed
District(http://www.rwmwd.org). North St. Paul, Minnesota.June 2005.
Sutherland, R. C. & Jelen, S. L. 2003. SIMPTM diagnosis. A technique for
accurate urban runoff load estimation. Water Environment & Technology. Vol.
15, No. 9, pp 59 — 66. September 2003.

Lake Barcroft Watershed Improvement District. (2005). WID Bulletins: Street
sweeping. http://www.lakebarcroft.org//lib/widbul (pdf documents: wb213-305;
173; 178; 180; 185; and 195).

Curtis, M. C. (2002). Street sweeping for pollutant removal. Watershed
Management Division, Department of Environmental Protection, Montgomery
County, MD 18pp.
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http://www.ktr.mlit.go.jp/koufu/torikumi/kikai/d_romen.htm

£ F 4N % & Automated Roadway Debris Vacuum

http://www.ahmct.ucdavis.edu/index.php?title=DebrisVacuum
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18.

19.

20.

21.

Nite-Hawk website : http://www.nitehawksweepers.com/

Elgin Sweeper website :

http://www.dohenysupplies.com/doheny/51/content.htm

Johnston Sweepers website : http://www.johnstonsweepers.com/index.asp

ROTA Sweepers website : http://rota.ie/

Overaasen Sweepers website - http://www.overaasen.no/

L F A H ¥ G T F website : http:/diann.myweb.hinet.net/

£ = W™ website : http://www.longtime.url.tw/product4.html

Energyabsorption website - http://www.energyabsorption.com

Trinity Highway Products, LLC. website - http://www.highwayguardrail.com
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_ FREQUENCIES |
City State Sweeping Street Arterial’ Central Residential’
Season Miles Business
District?
1 | Oakland CA Year-round Daily Biweekly
2 | San Diego CA Year-round 2,700 Weekly Monthly
3 | San Leandro CA Year-round Monthly
4 | Long Beach CA Year-round Weekly Weekly Weekly
5 | Mountain View | CA Year-round 170 Biweekly
6 | San Jose CA Year-round Biweekly Biweekly Maonthly
7 | La Mesa CA Year-round 2xfweek 2x/week Monthly
8 | Sunnyvale CA Year-round Monthly
9 | Union City CA Year-round 121 Biweekly Biweekly Biweekly
10 | Danville CA Year-round Monthly Monthly Monthly
11 | Dublin CA Year-round Weekly Biweekly
12 | Elk Grove CA Year-round Maonthly 3nlyear
13 | Santee CA Year-round Weekly Weekly Biweekly
14 | Greeley CcO 358 Biweekly Weekly Sxlyear
15 | Fort Collins cO 383 2xiweek 2xlyear
16 | Denver cO Apr. — Nov. Biweekly 8x/year
17 | Thornton cO Biweekly 1x/year
18 | Arvada co Gx-Twfyear | 6x —Txlyear Bx-Tx/year
19 | Tampa FL Year-round 710 Weekly Weekly Gxlyear
20 | Gainsville FL Year-round Maonthly 2xiweek Oxlyear
21 | Urbandale 1A 600 3xlyear 3xlyear Jxlyear
22 | lowa City 1A 300 Monthly Weekly Monthly
23 | Sioux City 1A Sx/year Sx/year Sxlyear
24 | Overland Park | KS Mar. — Dec. 800 Tx/year Monthly Jxlyear
25 | Hanover Park IL Apr. — Oct. Bx/year Bxfyear Bxlyear
26 | Evanston IL Apr. — Nov. 30 Biweekly Axlyear
27 | Elgin IL Biweekly 2xniweek Bxlyear
28 | Burr Ridge IL Ox/year Ox/year Oxfyear
29 | Champaign IL Daily 8x/year
30 | .Fort Wayne IN Biweekly Weekly dxlyear
31 | Cambridge MA Mar. - Nov. 30 Biweekly Oxlyear
32 | Salem MA Apr. — Nov. 30 Oxfyear
33 | Saco ME Mar. - Nov. 30 Biweekly Oxlyear

it 1-1




34 | Kansas City MO Apr. — Jan. 4x/year Weekly dxlyear
35 | St. Joseph MO 2xlyear 2xlyear 2xlyear
36 | Great Falls MT 275 Biweekly Daily dxfyear
37 | Lincoln NE Infyear
38 | Manchester NH Monthly 2xiweek 3xlyear
38 | Albuquergue NM Biweekly 2xiweek Biweekly
40 | Rochester NY 2xiweek Daily Biweekly
41 | Albany NY Weekly Weekly Weekly
42 | Toledo OH Ox/year 2xfweek Ox/year
43 | Fairfield OH Biweekly Weekly Sxlyear
44 | Macedonia OH 2xlyear 2xlyear 2xlyear
45 | Marysville OH Year round Weekly Weekly Monthly
46 | Tulsa OK Bxlyear dxfyear
47 | Albany OR Biweekly Weekly Monthly
48 | Eugene OR 415 Weekly 2xiweek Monthly
49 | Pittsburg PA Apr. — Nov. 30 Weekly 2xfweek 2-dxfyear
50 | Town of Lower | PA 205 Ixlyear 3xfyear
Marion
51 | Knoxville TN Weekly Monthly
52 | San Antonio TX dx/year 2xfyear
53 | Dallas TX Monthly Daily None
54 | El Paso X Biweekly Daily dxlyear
55 | Austin > Daily Bx/year
56 | Ogden uT 3xlyear 3xlyear Ixnlyear
57 | Hampton VA Monthly Monthly
58 | Janesville Wi Sxlyear dxfyear
59 | Eau Claire Wi 3xlyear Ixlyear Ixnlyear
60 | Milwaukee Wi Weekly Monthly
Totals: 486 45 60
% responses Biweekly Weekly 2x-5x/year
(30%) (34%) {38%)
% response Monthly 2x/week Monthly (26%)
(28%) (20%)

Presumed

“Arterial frequencies: Biweekly, 16 — 24 times per year depending on season length. Monthly, 6 - 12
times per year depending on season length.

*Central Business District frequencies: 2x/week, 70 — 100 times/year depending on season length.

Weekly, 34 — 50 times per year depending on season length.

3 Residential frequencies: 2x - 5x/year, two to five times per year. Monthly, 9 = 12 times per year

depending on season length.
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9. If you answered Yes to Question 8, please indicate those areas that are swept more.
frequently than once per year (check all that apply)

Minnesota govt. Weekly  Biweekly Zwiyear  3xEwyear  More  Response
frequentty  Total
Arterial stroets i ¥ 3 & (22) 58% (10) 28% (2) &% E1]
Commerclalindustrial areas 3 % (2} 5% (26) 2% (B) 9% (3 Th 42
Resigential streets 20 §% () 0% (3) T2% (10) 23% (0) O% 43
Central Business Distnct 7) 16% ) 9% (17 39% (1) 25% (5 1% 44
Areas near lakes, rivers and streams (2) 5% (3} T (17) 42% (14) 35%  (4) 10% 40
Sediment accumaulaton areas € ¥ @ o (13 2% (2@ @% (&) 13% a5
Greater U.5.8 Canada govt. Weekly  Biweekly 2wyear  3xGwyear  More  Response
frequently  Total
Arterial stroets (1) 21%  (14) 26% (1) 2% (13) 24% (14) 26% 5
Commercialindustrial areas (1) 23% (8) 17% (5) 11% (13) 28% (10) 21% a7
Residential streets @) 7% (11) 20% (10) 18% (16) 9% (15) 2% 56
Central Business District (20) 3T% (10) 18% (3) &% (4) ™ (17T} 1% 54
Areas near lakes, rivers and streams (5] 18% (5] 16% (2} &% (10) 3% (10) M% 32
Sediment accumulation areas. @) 12% (5) 15% (1} 3% (12) 36% (11} 3% 3
B~
~ LI |
=l
Sty
P ki
= S - S H A e
o 40%[YEY T = F ’:’P’mfr?.} I A (SH 50,0005 7+

o 50%[1E491gh £ & Hrgl ]IV A /i 4750,001-250,0005 7
ST BB

o 50%fYEH 5 5 F].V FE4(£4£100,0005 7

o 40% [ ET Ik & & F ] 354 7 45100,000- 500 000#\7m

15. What are the city or county approximate street or chy
(labor, equipment, etc.)?

Minnesota % Greater U.S./Can. R
< $10.000 4 T% 4 T%
$ 10,000 - $25.000 11 19% T 12%
5 25,001 - $50.000 8 14% El 15%
$ 50,001 - $100.000 19 33% 10 17%
$100.000 - 5250000 10 17% 10 17%
$250.000 - $500.000 -3 5% | 14 23%,
$500.001 - $1.000.000 1 2% 3 5%
>51,000,000 1 2% 3 5%
Total Respondents: 57 T00% &0 101%
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'75\73“ @&'%Eﬁtﬁ%pﬁ{[gﬁ' =i R LR S
FiES 5! 1T £ 69.8%

7. What type(s) of street sweeping equipment is used? (check all that apply)

Minnesota Y Greater U.S./Can. %

Sweeper: mechanical brush 31 70.0% 35 41.2%,
Sweeper: mechanical brush with vacuum assist g 12.3% 23 27.0%
Sweeper: regenerative-air with mechanical brush 13 17.7% 27 31.8%
Other 0 0

Totals: 73 EH
Additional Results
Sweepers: mechanical brush only 34 61.8% 19 30.2%
Sweepers: mechanical brush and vacuum assist 13 27.3% 16 25.4%
Sweepers: regenerative-air with mechanical brush 1] 10.9% 28 44.4%,
Total Respondents: T S5govt 100.0% &3 govt. 100.0%

SRS TR S 5 4

S B FARS (Fatality Analysis Reporting System)

}f']ﬁ?ﬁ I(city street sweeper) (i ¥LSs K7 Body Typef|1/
(gther Vehicles(E (91§)

Other Vehicles

91 Snowmobile
fal-s 92 Farm equipment other than trucks
o e s 93 Construction equipment other than trucks (includes graders)
il 97  Other vehicle type (includes go-cart, fork-lift, city street sweeper| dune/swamp

buggy, golf cart)
99 Unknown body type

Tab, or Case Listing

[ untvariate Tabuation JL crosa tan QL Cae Listieg
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2007 37,248 41,059 51 48

2006 38,648 42,708 40 33

2005 39,252 43,510 47 39

CIEEE S S
B /a?[ﬁ%ﬁg’[ﬁ&' LI PRE B3 A (=
Ly 'Maiﬂ ke 1< I
- L '3{‘53115 & Byl ’/aﬁif}ﬁﬁ o (I PRI 5
EFF RS = J/(ﬁﬁ?

ﬂ\[ﬁs‘lﬂ l’ujﬁ Eﬁ#%”(r[ﬁfﬁl)é@i ELE ﬂq‘ﬁ‘y
Ve [E'[I 1%

[ == R A (R [ RS A EHHIED

*4-T




it4 B KSR

SRS S8
O Hi b LY Rtol i iR =

o THEA LS
o PR
o VA

© B R,
5 =
AR

o I B R, J1150Hp! |

o 9 [HFEE £15000c.c.] |
o G BT P A

HESla TLPLETT

PRI

tiz

*$4-8




IRV

B9 S

ROTA ﬁ] a

"$4-9




“itd Hp ok f3 AR

SRR A

i
[ BT

4 O

B

Elgin Sweeper]ﬂﬁl(Pelican%—fﬁ[J » 32km/h)

#4-10




it Bk AR

SR Fﬁ/%?f = €/ ENr BT

i[glﬁl{?'irx ['FB IR (%FF)F{& X
= ﬁ”J fi#H1(Mechanical broom sweeper)
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# [fA9£8100, oooﬂm
ﬁ;t r,ﬁ“ = ?FJ 1 (Regenerative-air sweeper)
EQPEs ?ﬂ 751 (Vacuum sweeper)
iﬁ%]‘:?gt $250,0005_7u
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PM, = g 5,50/ ZBLFH[ES
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Sweeper Type Life (years) Purchase Price($) Operation and
Maintenance Costs
($/curb-mile)
Mechamnical 5 years $100.000 540
Vacuum 8 years $200,000+ $20

o A BRI A (R
€S- iﬁwﬁv@ i)

Sweeper Sweeping Frequency
Type
Weekly | Bi-weekly | Monthly | Fourtimes | Twice per | Annual
per year year
Mechanical $2.235 $1.120 $520 $170 $90 $45
Vacuum $1.260 $630 $290 $100 850 $25
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For Shadow Vehicles Weighing 10,000 kg or More

EER AR S 10 LML
Speed Limit (km/h) Recommended Distance (m)"
HEmM (8 W) | e (k) '
Stationary Operation Mobile 0||emlipn’
EERIER M ERE
Greater than 77§% 80 45 55
70 - 80 30 45
Less than /\§% 70 25 30

For Shadow Vehicles Weighing Less than 10,000 kg
R M AR S 10 £ MIRLLT

Speed Limit (km/h) I Recommended Dista m‘e (m)"
HEEH (SR DE) | HEMFERE (%) '
Stationary Operation Mobile Opernllon
s fER i myer {ERE ©
Greater than #5% 80 | 55 70
70 - 80 40 55
Less than /-f> 70 30 30

ft4-17




W4 PR A

ﬂy}?EINDI

o gzt
o [MNBSRRE L R = 2188 E T ok I&%F'th » 2!
EpHPEE A S 53 4
o DJBIP 3 BPEECTRIELG] > G S 53,350mm - #E}’fﬁu N
w@j @%@2 231mm
o B IFE U HEGER T R 2 ’J),%%,OOOmm*:*F,’
o f5HiI=
o FaIF TR TR ) tlF,er]:;F, (BRI
o [ f 5V D 5
o BIPERRE G = I o SRR l‘xﬁ' Fij
[ P F5 v pae [ > H PR 27 10T )

ﬂ‘ﬂ}?EINDI

O RS TE I A S HH S (F )
° ;E:f r_E.'E ﬁ:q:ar[// ;El o %,,—\ HEJI"“?.‘I[
L s A
o (AR AER > B ARTCE B RS > [
il

FULL-WIDTH FRONTAL IIS IIIlS

ﬁm oo
US/AUS/EURO)IAP NCAP AUSIEURO/IP KCAP m

. SIDEIHPACT

Imfo TSEAT
122 1P

\\\\

I/

\._

JAP/AUS/EURD NCAP

USNCAP

44-18




“itd Hp ok f3 AR

EhENEE SN/

o TIAIEYe - LA
o I e TR

EENE Sk

o LEDfi' @fgi5k

.......

ft4-19




fHiz4 Ep

%

=

B (-

(BRI

i

L i

VR

Ambient Luminance (cd/m’)
Iuminance (Lux) (Amber Colour)
Minimum Maximum
> 4,000 & < 40,000 6,200 10 times the values of the
> 400 & < 4,000 1,100 minimum on the left
> 40 & =400 300
<40 200 5 times the values of the
minimum on the left

o (B
s O L R

“LED

—rn/

L}BJ Hﬁ

’fﬂm = T}

E[ﬁl Fl

T 160 g

Bt § 5 3 SR e
ERH 2z

(R )

s 4411&'

e |

CE AR

EEE T T

ﬁﬁ?l‘*‘

Jallne
(i 900 5 AT

Mkl m

id..

AUSLE

e @ 3500 4 F

k)

#4420




4 B R iR

?Etlﬁ:ﬁﬁ
B A f’é”lﬁ“‘ﬁ\ s R [E‘é‘,j 5 gFFﬁFIﬁ
leﬁiﬁ}ﬁﬂ[ I: —}ﬁtjﬂ‘ ’ £+33TF [[_[E I3 75 R
ATl (N “gﬁwiiﬁ @7‘4'#5Plﬁf?5 tE
—\_R;,Ff %F%‘}j—ﬂ[ﬁw 75?

Iﬁ*

I@a:ﬂ—i'] BT i/[[j Hl LET BRI J/,FA %sj;ﬁ o
[:ES“I /]L FEF'[E[ F(ﬁ[#l?qﬁ[ﬁj s I% ﬁ@:« _r-r _1\;:;
£l [:ES‘I /][ 7l5£“ L&\kffﬁ“’\}{{}‘ I 2o ld '11 e
%ﬁ
BT < S LG o 5 s i
THFH:“ i El& s Sy T, ﬁtj IE'
[@D[I’JEIHIJ"" W&FJF(ﬁlwﬁgwl #rﬁ = I/(ﬁ

im0 Fuaﬁlﬁ‘“
S TS (IR0 R = 39 i PM =
PM, 5: /%IME‘U:W%?
Bl T/g[ ,iggmﬂi Fyr&tw;j s BRRIY I H }ﬁg—@@yl
]
?ﬁﬂ[a&'%t o ERRHE G R
BBV EIRLY | AR (Rt 55 B o

#44-21




@4 P A

e
e ﬁgﬁwﬁfg VI - R YR
wWﬁﬂ *ﬂﬂ e =)
T Bl PR A LS ) B R
s %ww%%&wmw.ﬂw e
'I‘Jl[ﬁ%{f M (TR (R FR T b(ﬁﬁvﬁﬁﬂjpl ) "‘%P/
eRLEE JL%ERF« NEE A
st "L'E@Zﬂl?}?f& Il [P = ST 2
B"Bﬁg“'ﬁlﬁ,ﬁﬁsr
PRSI PR R AT T = 15555
17F
,ze—‘EéElq&%Tlﬁ (EE > HCT g ﬁl(?ﬁﬂiﬁﬁl)ﬁﬁq}* B F
U

ﬁrﬁ‘?fﬁjf

4422




	路面快速撿拾清掃機具建置評估
	交通部運輸研究所合作研究計畫出版品摘要表
	目錄
	第一章 緒論
	1.1 計畫背景與目的
	1.2 研究範圍與對象
	1.3 研究內容與工作項目

	第二章 國內外路容清潔作業現況
	2.1 國內路容清潔作業現況
	2.2 國外路容清潔作業現況
	2.3 國內外掃街車型式
	2.4 小結

	第三章 緩撞車與警示設施
	3.1 緩撞車
	3.2 警示設施
	3.3 小結

	第四章 結論與建議
	4.1 結論
	4.2 建議

	參考文獻
	附件1 RWMWD 問卷內容-清掃頻率
	附件2 期中報告審查意見處理情形表
	附件3 期末報告審查意見處理情形表
	附件4 期末簡報

	表目錄
	表2.1 96 年度彰化縣加強街道揚塵洗掃計畫－日間洗街執行路線表[2]
	表2.2 96 年度彰化縣加強街道揚塵洗掃計畫－洗街(夜間)執行路線表[2]
	表2.3 中壢一區掃街車固定路線
	表2.4 國內目前路容清潔作業方式比較
	表2.5 全美其他車輛類別之道路交通事故統計資料
	表2.6 機械式與真空式掃街車之使用年限與購置、維護以及作業成本(美元)
	表2.7 不同清掃頻率下機械式與真空式掃街車之作業成本(美元/清掃英哩/每年)
	表2.8 義大利路容清掃作業機具規格(一)
	表2.9 義大利路容清掃作業機具規格(二)
	表2.10 國內外使用大型清掃機具作業情形比較
	表3.1 搭載緩撞車的護航車與工程車的緩衝距離定義規範
	表3.2 香港預告警示箭頭標誌照度規範
	表3.3 國內各級公路路容清潔作業建議

	圖目錄
	圖2-1 國道路容清潔作業警戒車輛
	圖2-2 國道路容清潔作業
	圖2-3 國道路容清潔作業所使用之掃街車輛
	圖2-4 掃街車清掃作業
	圖2-5 掃街車
	圖2-6 人工清掃作業情形
	圖2-7 桃園縣洗、掃街車行車監控系統畫面
	圖2-8 英國路容清潔作業-人工
	圖2-9 英國路容清潔作業-中型掃街車
	圖2-10 英國路容清潔作業-大型掃街車
	圖2-11 垃圾指標-A 級
	圖2-12 垃圾指標-B 級
	圖2-13 垃圾指標-C 級
	圖2-14 垃圾指標-D 級
	圖2-15 碎屑指標-A 級
	圖2-16 碎屑指標-B 級
	圖2-17 碎屑指標-C 級
	圖2-18 碎屑指標-D 級
	圖2-19 日本國土交通省甲府河川國道事務所路面清掃車
	圖2-20 日本東京都首都高路面清掃車
	圖2-21 日本信州小諸市路面清掃車
	圖2-22 日本道路洗掃作業情形
	圖2-23 日本人工撿拾委外作業情形(一)
	圖2-24 日本人工撿拾委外作業情形(二)
	圖2-25 日本高速道路使用掃街車清潔之作業情況
	圖2-26 RWMWD 問卷內容
	圖2-27 RWMWD 問卷內容-前使用之清掃機具型式
	圖2-28 RWMWD 問卷內容-清掃頻率
	圖2-29 RWMWD 問卷內容-不同區域清掃頻率
	圖2-30 RWMWD 問卷內容-清掃經費
	圖2-31 明尼蘇達州與多數美國地區及加拿大每年所編列之清掃經費比較
	圖2-32 美國FARS 系統的Report 程序
	圖2-33 美國FARS 系統的Query 程序
	圖2-34 美國FARS 道路交通事故資料欄位編碼規則-掃街車
	圖2-35 美國FARS 道路交通事故資料線上查詢情形
	圖2-36 手推式吸塵機
	圖2-37 單刷型掃地機
	圖2-38 中型掃街車
	圖2-39 大型掃街車
	圖2-40 路側垃圾真空自動吸取車
	圖2-41 真空自動吸取管
	圖2-42 路側垃圾真空自動吸取車實際作業情形
	圖2-43 Nite-Hawk 掃街車(一)
	圖2-44 Nite-Hawk 掃街車(二)
	圖2-45 Nite-Hawk 掃街車實際作業情形
	圖2-46 Nite-Hawk 掃街車後方之真空吸管
	圖2-47 利用真空吸管進行人工吸除作業
	圖2-48 Pelican 系列掃街車(3 輪，最高時速32km/h)
	圖2-49 Eagle 系列掃街車(3 輪，可達高速公路行駛速度)
	圖2-50 Broom Bear 系列掃街車(4 輪，可達高速公路行駛速度)
	圖2-51 GeoVac 系列掃街車(4 輪，可達高速公路行駛速度)
	圖2-52 Whirlwind 系列掃街車(4 輪，可達高速公路行駛速度)
	圖2-53 Crosswind 系列掃街車(4 輪，可達高速公路行駛速度)
	圖2-54 Crosswind Fury 系列掃街車(4 輪，可達高速公路行駛速度)
	圖2-55 Crosswind Fury 系列掃街車可外接橡膠吸管吸除垃圾
	圖2-56 Road Wizard 系列掃街車(4 輪，可達高速公路行駛速度)
	圖2-57 Johnston 中型掃街車
	圖2-58 Johnston 大型掃街車
	圖2-59 ROTA 大、中型掃街車
	圖2-60 人行道清掃專用之掃街車
	圖2-61 車載外掛式掃街機具
	圖2-62 挪威Øveraasen 大型掃街車(一)
	圖2-63 挪威Øveraasen 大型掃街車(二)
	圖2-64 國內自行打造之掃街車
	圖2-65 掃街車清掃原理
	圖3-1 香港利用「緩撞車」為工程車護航
	圖3-2 搭載緩撞車的護航車與工程車的緩衝距離定義
	圖3-3 美國緩撞車-Scorpion TMA(一)
	圖3-4 美國緩撞車-Scorpion TMA(二)
	圖3-5 美國緩撞車-Scorpion TMA(三)
	圖3-6 美國緩撞車-Energy Absorption Systems, Inc.
	圖3-7 美國緩撞車撞擊後變形狀態-Energy Absorption Systems, Inc.
	圖3-8 美國緩撞車-Energy Absorption Systems, Inc.(一)
	圖3-9 美國緩撞車-Energy Absorption Systems, Inc.(二)
	圖3-10 美國緩撞車撞擊後變形狀態-Energy Absorption Systems, Inc.(三)
	圖3-11 美國緩撞車-Energy Absorption Systems, Inc.
	圖3-12 美國緩撞車- Trinity Highway Products, LLC.
	圖3-13 美國緩撞車- Safety Trailers, Inc.
	圖3-14 愛爾蘭緩撞車-Solvere Ltd.
	圖3-15 澳洲緩撞車
	圖3-16 日本国土交通省甲府河川國道事務所路面清掃車安裝之緩撞車
	圖3-17 日本国土交通省工事標識車安裝之緩撞車
	圖3-18 日本国土交通省工事標識車安裝之緩撞車
	圖3-19 日本国土交通省網走開發建設部道路維持作業車安裝之緩撞車
	圖3-20 日本道路維持作業車所安裝之緩撞車
	圖3-21 高公局標誌車圖例
	圖3-22 高公局預告警示箭頭標誌
	圖3-23 外側路肩施工佈設方式
	圖3-24 外側車道施工佈設方式
	圖3-25 內側車道施工佈設方式
	圖3-26 中間車道施工佈設方式
	圖3-27 香港標誌車佈設尺寸圖示
	圖3-28 香港預告警示箭頭標誌
	圖3-29 殘障機車
	圖3-30 伸縮夾
	圖3-31 路面快速撿拾清掃機具3D 示意圖



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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




