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UNG DUNG GIS VA GPS HO TRQ CONG TAC
QUAN TRAC VA QUAN LY HE THONG THU GOM -
TRUNG CHUYEN CHAT THAI RAN PO THI
O THANH PHO CAN THO

Nguyén Thi Lanh', Nguyén Hiéu Trung', Nguyén Phiic Thanh'? va Yasuhiro Matsui’
ABSTRACT

In general, an effective municipal solid waste (MSW) system should include the following
options: waste collection, transportation, transfer, intermediate treatment, reduce - reuse
- recycle (3Rs) facilities and disposal. Among them, the waste collection and transfer are
the most important components. Hence, the evaluation and optimization of these factors
are important for building an effective MSW system. This paper describes a new
approach for monitoring and managing the MSW collection and transfer system, which
use GIS/GPS applications, other field observations and mapping. A case study was
conducted to evaluate the current status and operational efficiency of the MSW collection
and transfer system, especially door-to-door collection by handcarts in Can Tho. A one-
week survey of 35 handcarts at nine meeting points (transfer points) was carried out. The
results identified existing problems, weak-points, and improper activities. Moreover,
regarding the results from this, authors expect to introduce a support tool for monitoring
and managing MSW collection and transfer system for waste managers and policy
decision makers.
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Title: GIS/GPS application to support for monitoring and managing municipal solid
waste collection and transfer system: case study in Can Tho city

TOM TAT

Nhin chung, mét hé thong qudn by chat thai rdan (CTR) d6 thi hiéu qud bao gom cdc thanh
phan sau: thu gom, trung chuyen van chuyén, xir Iy trung gian, giam thai - tai sir dung -
tdi ché (3Rs), va xu Iy triét dé. T rong do, thu gom va vdn chuyén CTR la thanh phan dau
tién va quan trong nhat trong todn bé hé thong Do dé, viée danh gid va téi wu héa cdc
Yéu t6 nay la nhitng viéc lam quan trong nham xdy dung hé thong quan Iy CTR do thi
hiéu qua. Bai viét nay mé ta mét cach tiép cdn mdi trong viéc quan trdc va qudn 1y hé
thong thu gom va trung chuyén CTR do thi; cdch tiép cin nay sir dung hé thong thong tin
dia Iy (GIS), thiét bi dinh vi todn cau (GPS), cac khao sat thuc té va tra ciru ban do. Mot
truong hop nghién ciru dién hinh dwoc tién hanh dé danh gid hién trang va hiéu qua hoat
dong ciia hé thong thu gom va trung chuyén CTR dé thi, dic biét la hé thong thu gom
CTR tai ho gia dinh bang xe kéo tay o thanh pho Can Tho. Mot cude khao sat kéo dai mét
tuan doi véi 35 xe kéo tay tai 9 diém hen (dzem trung chuyén) duwoc thue hién; két qua ciia
nghién ciru nay da nhdn dang cdc van dé khé khan hién tai, cdc diém yéu kém, va cdc
hoat dong khong hop ly. Hon nita, thong qua két qua tir nghién ciru nay tdc gia ciing xin
gidi thiéu mot cong cu hé tro dé quan trdc, theo déi va quadn 1y hé thong thu gom va trung
chuyén CTR dé thi cho cdc nha quan Iy CTR va cdc nha hoach dinh chinh séch.

Tir khéa: GIS, GPS, chit théi rin dé thi, thu gom, trung chuyén, diém hen
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1 PAT VAN PE

O nhiém moéi truong 1a van dé nan giai cua nhiéu qudc gia trén thé gi01, Viét Nam
cing khong ngoai 1¢. Trong nhirmg ndm gan day, tinh trang 6 nhiém méi truong
ngdy cang tré nén tram trong va phd bién dan t6i suy thoai méi truong dat, nudc,
khong khi, dac biét 1a tai cac d6 thi 16n luong CTR — rac — ngay cang gia tdng cung
Vi toc do gia ting dan sb va do6 thi hoa. Theo thdng ké, tai thanh phé Can Tho
tong luong rac thai sinh ra khoang 795 tin rac twoi/ngdy vao nam 2006, nim 2007
téng lugng rac thai sinh ra 1a 800 tan rac tuoi/ngay (S¢ Tai nguyén va Mai truong
thanh phé Can Tho, 2008), nim 2008 con sd nay l1a 843 tan rac tuoi/ngay hay
khoang 310 ngan tan rac tuoi/nam, chwa ké rac cong nghiép, rac y té va rac doc
hai. Néu tinh thanh thé tich thi twong duong 1 triéu m’ rac tuoi/ndm, luong rac nay
néu d6 thanh 16p nén chit day 0,5m thi phai cin 500 ngan m* (S& Tai nguyén va
Maéi truong thanh phdé Can Tho, 2009). Trong khi ¢6 Can Tho hién nay hoan toan
khong c6 bai rac dung tiéu chuan hay nha may xur 1y rac hop qui dinh. Do do, van
dé quan 1y CTR da tré thanh van dé buc xic va can duge quan tim dung muc hon.

Theo S& Tai nguyén va Méi truong thanh phdé Can Tho (2008) cong tac giit gin vé
sinh moi trudong trén dia ban thanh phé Can Tho da va dang duoc thuc hién kha
chit ch&. Tuy nhién, vin con ton tai nhidu van dé bat cap can quan tim giai quyét,
dic biét 1a hé thdng trung chuyén CTR hién nay. Cac xe thu gom (xe kéo tay) thuc
hién thu gom CTR tai h gia dinh va trung chuyén tai cac diém hen trén duong,
céc xe nay ndi dudi nhau cho doi rat lau tai diém hen gay can tr¢ giao thong, roi
vai nudc ri, bdc mui hoi...anh huong khong tot dén méi trudng xung quanh. Do
do, viéc nghién ciru danh gia cac hoat dong cua hé thdng thu gom va trung chuyén
hién tai nham tim ra cach khic phuc 1a viéc 1am cAp bach va rét can thiét.

Ngdy nay GIS dugc (mg dung pho bién trong viéc quan 1y va xir Iy cac van d& kinh
té, xa hoi va moi truong (Tran Vinh Phudc et al., 2003). Vi du nhu (ng dung
GIS/GPS trong quan trac va quan 1y chét thai ran nham phén tich dya trén vi tri cac
nguon thai, ché do thiy van, dia hinh dat gio, duong x4,... d& quy hoach tuyén vén
chuyen noi tap trung, noi xtr 1y chat thai,... C6 nhidu cong trinh nghién cuu cho
thdy vai tro quan trong ciia GIS trong viéc quan 1y va qui hoach cac van dé lién
quan quan 1y va xtr Iy CTR d6 thi. Trong s6 d6, Nguyén Tién Hoang et al. (2010)
d3 nghién ctru hai van dé: xay dung co so dir liéu GIS vé hé thdng thu gom CTR
va tmg dung GIS thir nghiém sap xép lai hé thong thung rac hién tai. Day la can cir
quan trong dé thanh phd tién hanh diéu chinh quy hoach mang luéi thu gom CTR
hop 1y. Mot nghién ciru dién hinh khac ctua Bruce Gordon Wilson va Julie K
Vincent (2007) ciing st dung thiét bi GPS thu thap dir liéu va danh gia hiéu qua
hoat dong cia tram trung chuyén.

Trong nghién ctru nay tac gia tng dung GIS/GPS trong quan tric va quan Iy CTR
nham d4nh gia hién trang hiéu qua hoat dong ctia hé thong thu gom — trung chuyén
CTR bang xe kéo tay. Muc tiéu ctia nghién ctru nay tmg dung cong cu GIS/GPS la
dé danh gia cac thong sb thu gom mot xe kéo tay (trén mot don vi thé tich hodc
mot don vi khdi lugng), cu thé: thoi gian, doan dudng, van tdc. Bén canh d6 danh
gia cac hoat dong thu gom CTR bang xe kéo tay nhu: (i) di chuyén tir bai dau xe
dén noi 14y CTR, (ii) di chuyen tir noi thu gom CTR cubi cung dén dlem hen, (iii)
cho doi, (iv) d6 (trung chuyén) CTR, (v) di chuyén cua xe kéo tay & mdi chuyén
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hodc ca ngay. Qua d6 phan tich nhitng khé khan va thuan 1gi cua hé théng hién tai
lam co s& cho nhiing nghién ctru chuyén sau trong tuong lai.

2 PHUONG PHAP NGHIEN CUU
2.1 Hién trang hé thong thu gom va trung chuyén CTR & thanh phé Can Tho

Trudc day thanh phd thu gom CTR vao ban ngay, nhung theo ké hoach hanh dong
s 28 ban hanh ngay 12 thang 12 niam 2006 thi trén dia ban quan Ninh Kiéu
chuyén sang thu ‘gom CTR trong dén vao ban dém. Viéc thu gom CTR dién ra dinh
ky hang ngay, bat dau lac 18:00 va két thuc lac 22:00 (riéng tuyén Nguyén Vian Cir
ndi dai, Tran Hoang Na, TAm Vu,... thu gom tir 8:00 — 15:00).

Nghe keng
mang do

Piém | Xe Bii

CTR tai Bo g AT R s
ho gia Thung 0 truge ¢ kco hen | tai réc
dinh chtra ctra nha tay

Tap trung
tai 1 noi
cong cong

Hinh 1: Qui trinh thu gom chét thai rén tir sinh hoat é thanh phd Cin The

Hinh 1 mé ta qui trinh thu gom CTR sinh hoat ¢ thanh phé Can Tho, CTR duoc
cac hd dan bo vao thung chira chuyén dung hodc thung chira tam, tai nilong,...
trude khi d6 vao xe rac. Hinh thirc thu gom 14 timg ho gia dinh, cong nhan ding xe
kéo tay dén timg nha thu gom CTR; sau khi thu gom day cac xe kéo tay cong nhan
s& di chuyén cac xe nay dén diém hen cho trung chuyén sang cac xe ép (xe tai); va
cubi cing CTR s& dugc van chuyén ra bai rac Tan Long chén ldp. C6 03 hinh thirc
d6 rac tir ho gia dinh 1én xe thu gom (xe kéo tay): (i) nguoi dan trir rac trong nha
doi khi cong nhan thu gom dén va gé kéng thi ho mang rac ra xe do, (ii) nguoi dan
virt cac thung/ti rac truedc ctra nha va codng nhan thu gom s€ ty nhat bd vao xe, va
(iii) nhiéu ho gia dinh cing bo rac vao mot vi tri chung gan nha (nhu cot dién, dat
tréng,...) va cong nhan thu gom s€ ty nhat bd vao xe.

Cac phuong tién thu gom CTR chinh hién nay ¢ thanh phd Céan Tho bao gdm ba
loai: (i) xe day tay dung tich 660L — xe loai 1, (ii) xe kéo tay dung tich 1.000L — xe
loai 2, va (iii) xe kéo c¢6 gan dong co dung tich 1.000L — xe loai 3 (Hinh 2).

Theo quan sat thyc té hién nay tai Can Tho cong nhan ding xe kéo tay (hay xe day
tay) dé thu gom chét thai sinh hoat tir cac ho dan c6 thiét ké khong phu hop (qua
ct, thanh cao) gay vat va cho ngudi thu gom. Ngoai ra, qua trinh thu gom va van
chuyén CTR ra diém hen thuong roi vai va ri nude rac xubng duong gay mat vé
sinh, my quan va lay lan dich bénh tai cac diém hen trén dudng phd.

Hién trang trung chuyen CTR ciing c6 nhiéu bat cap, cac xe thu gom thuc hién
trung chuyen tai cac diém hen trén dudng, cic xe nay nbi dudi nhau cho doi rat lau
tai diém hen gay can tré giao thong, anh hudng khong t6t dén mdi trudng xung
quanh. Do dd, viéc xay dyng va st dung tram trung chuyén la rat can thiét trong
diéu kién hién nay. Thanh phd Can Tho dang xay dung va sap dwa vao van hanh
tram trung chuyen rac dau tién. Tram nay nam trong hém 190 dudng 30/4 — Hung
Loi, Ninh Kiéu — thanh phé Can Tho. Theo bao cdo danh gia tac dong méi truong
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cua dy an, cong suét du kién cua tram nay la 400 tn rac/ngay, luong nudc ri rac
trong dwong 15 m’/ngay. Hé théng xir 1y nude thai duoc xay dung 1a 20m’/ngay.
Bén canh tram ciing c6 hé thong xir 1y khi thai. Vé cong nghg, tram sir dung cong
nghé thung ép rac kin (compactor hooklift) (Cong ty Cong trinh d6 thi, 2006).

=

ZCAN THO

oYy
LA

Hinh 2: Cac phwong tién thu gom chét thai rin tai thanh phé Cin Tho
(A) Xe day tay (660L) — loai 1, (B) Xe kéo tay (1.000L) — loai 2,
(C) Xe kéo c6 gin dong co (1.000L) — loai 3

2.2 Dia diém, ddi twong va thoi gian nghién ciru

Dia diém nghién ctru: cac tuyén duong gan khu vyc tram trung chuyén hém 190
duong 30/4, phuong Hung Loi- quan Ninh Kiéu- thanh ph6é Can Tho dugc chon
lam dia diém nghién ctru (Hinh 3).

Piém hen

Tram
trung chuyén

Hinh 3: Bin db vi tri dia diém nghién ciru

Dbi twong nghién ctru: dé tai khao sat 35 xe kéo tay di chuyén trén pham vi nhirng
tuyén duong trong khu vuc nghién ctru ké trén. Phuong Hung Loi v6i dién tich 1a
3,418 km’, dan s6 34.973 nguoi va mat do dan sb 1a 10.232 nguoi/km® (Uy ban
nhan dan phuong Hung Loi, 2009). Hién nay phuong Hung Loi c6 mét cho chinh
1a Cho 3/2 va mét s6 cho nhé nhuw Chg Tam Vu, Chg Hém 12 (duong 3/2), ...
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Thoi gian thyc hién: cudc dién tra 1§y s6 liéu duoc thue hién trong 02 dot. Dot 1 tir
20/07/2010 - 28/07/2010: gan thiet bi GPS vdi 20 xe kéo tay; va dot 2 tu
31/07/2010 - 08/08/2010: gan thiét bi GPS voi 15 xe kéo tay con lai.

2.3 Phuong phap lay s6 liéu

S6 liéu thir cap: ké thira cac két qua nghién ciru c6 lién quan tai thanh phd Can Tho
cling nhu s liéu tir cong ty Cong trinh D6 thi: Bao cdo danh gia tac dong moi
truong du 4n dau tu lip dat hé thong thung ép rac kin va xay dung diém trung
chuyén rac hém 190 duong 30/4 phuong Hung Loi-quan Ninh Kiéu (Cong ty
Cong trinh d6 thi, 2006), Bao cdo dién bién chit luong méi trudng Thanh phd Can
Tho 10 ndm (1990 — 2008) (S& Tai nguyén va Moi truong thanh phd Can Tho,
2009),...

S6 liéu so cép bao gnm cac do dac tai hién truong. Ung dung thiét bj GPS
(Hinh 4A) gan tryc tiép trén cac phuong tién thu gom va van chuyen nham ghi
nhan thong tin duong di, thoi gian, khoang cach, van tdc,... mdi gidy cua cac hoat
dong trong hé thong thu gom va trung chuyén CTR bang xe kéo tay. Ngoai ra, tac
gia con thu thap so6 liéu thong qua khao sat thyc té bang nhleu cach tiép can khac
nhau nhu: déng ho dién tir, may quay phim, bang phong van ngan,..

Poi véi cdc hoat déng trong hé thong thu gom va trung chuyen CTR bang xe kéo
tay: cac thiét bi GPS dugc gan truc tlep vao cac xe nay dong thoi két hop voi dong
ho dién tir (lubn hiéu chinh thoi gian moi ngay theo GPS) va bang phong van ngan
nham ghi nhén tit ca cac dir liéu nhu doan duong, thoi gian va van tdc cla cac
hoat dong lién quan trong mét chu ky thu gom — trung chuyén cua xe kéo tay.

Tai noi cdt xe kéo tay: gin va thao thiét bi GPS, déng thoi ghi nhan thoi gian xuét
phat va két thiic cua moi xe kéo tay lam viéc trong budi hoac ngay.

Tai diém hen: sit dung dong ho dién tir va may quay phim ghi nhén thoi gian cac
hoat dong: dén, di, chd doi va trung chuyen CTR cua xe keo tay. Pong thoi ghi
nhan thoi gian va dia diém cua cac vi tri diém dau va diém cubi mdi chuyen di lay
CTR (tirc nha dau tién va nha cudi cing 1dy CTR) bang hai cach: (i) yéu cau cong
nhan nhén nat (ghi nhan diém déc biét) trén thiét bi GPS ¢ diém dauw/diém cudi
mdi chuyén, két hop (ii) phong véan ngan tryc t1ep v6i cong nhan thu gom CTR
bang xe kéo tay vé diém dau/diém cubi mdi chuyén (trong truong hop cong nhan
quén nhan nat trén GPS).

2.4 Phuong phap phéan tich

DPdng hd bam tay giup xac dinh cac mdc thoi gian: xuat phat, dimg tai diém hen,
bt dau do/trung chuyén, két thic dd/trung chuyén va thoi diém két thuc ca lam
viéc tai noi cit xe kéo tay. Cac sd lidu luu trén GPS duoc phan tich theo cac
khoang thoi gian, cic mdc thoi gian ciia dong hd bim tay dé phan tich va tinh toan
thdng ké cac hoat dong chi tiét cua qua trinh thu gom va trung chuyén CTR.

Thiét bi GPS cung cép hé théng dir liéu toa d9, thoi gian, khoang cach va van tde
theo mdi gidy. Cac dit lidu nay c6 thé d& dang thé hién va phan tich trén cic phan
mém GIS (Mapinfo, ArcGis, QGIS,...) véi hé quy chiéu tric dia
Longtitude/Latitude (WGS 84- World Geodetic System) lugi chiéu toa d6 phang
UTM (Universal Transverse Mercator) hoac cé thé dé dang thé hién vi tri hodc
tuyén duong trén Google Earth. Hinh 4 thé hién mot doan 10 trinh thu gom cua mot
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xe kéo tay trén Google Earth (Hinh 4B), QGIS (Hinh 4C) va Mapinfo phién ban
10.0 (Hinh 4D). RS rang s liéu thu dugc tir cac may GPS giup ta dé dang minh
hoa, quan sat, phan tich va tinh toan trén bang d6 da dugc s6 hoa boi cac phan
mém GIS théng dung hoic cac co so dit lidu thude tinh khac (vi du Google Earth).

Ngodi ra, cac tinh toan chinh va phan tich trong bai viét ndy tac gia st dung phan
meém Excel va SPSS.

& Quantum GIS - 1.1.0-Unstable-trunk E“E@
Help

Fle Edt View Layer Settings Plugins

EERL T /»@» N 0 »
Layers ()3

B % gpx...

5 gp..

2 %% gpx...

Ovarview - [B)X)

E| 1na.mﬁn7,1u 0207][ 1:14710 |E\u Render

C D

Hinh 4: Ung dung thiét bi GPS trong quan tric cic hoat dong thu gom CTR
A. Thiét bj dinh vi GPS logger sir dung trong nghién ctru
B. L trinh thu gom cita xe kéo tay thé hién trén Google Earth
C. L0 trinh thu gom cua mdt xe kéo tay thé hién trén QGIS
D. Lo trinh thu gom ciia mot xe kéo tay thé hién trén Mapinfo
(%) 1a vi tri tram trung chuyén, (@) la cdc vi tri cong nhdn nhén nit trén thiét bi GPS (diém dau
va diém cudi méi chuyén thu gom CTR)

3 KET QUA VA THAO LUAN

3.1 Hién trang hoat dong thu gom va trung chuyén CTR bing xe kéo tay

Theo két qua khao sat, mdi cong nhan thu gom dugc cung cip 2 — 3 xe kéo tay va
phai hoan thanh khoi luong cong viéc khoang 4 — 6 xe kéo tay cho mot ca lam viée
moi ngay. Tae 1a moi cong nhén thu gom s€ thyc hién 2 — 3 chuyén (chu ky) thu
gom — trung chuyén cho moi ca lam viéc.

Theo hinh 5 thi thoi gian cho doi tai diém hen chiém phdn 16n thoi gian trong mot
chuyén, cao hon ca thoi gian danh cho thu gom CTR.
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Truong Dai hoc Can Tho

Thoi gian trung
chuyén
0.98%

gom
10.12%

Thoit gian sau thu

Thoi gian trude
thu gom

Thoi gian thu

gom
36.99%

Hinh 5: Sy phin bd % thoi gian hoat dong
ciia mgt chuyen

Bang 1 cho thiy cong nhan da c6 su sap xep, phan bd thoi gian va khoang cach
truge thu gom lau, xa hon sau thu gom. Van toc sau thu gom l6n hon van toe trude
thu gom 1a vi khi thu gom xong c6ng nhan voi va vé diém hen dé trung chuyén va
thudng c6 ngudi than hay ngudi phu giup day tlep khi xe c6 tai, va mot 1y do nira
1a cong nhén di lam viéc kha som nén sau khi lay xe c6 thé tranh thu phan loai phé
lidu ciia ngay hom trude hodc tranh thi an udng va thong tha xuét phat thu gom, do
d6 d6i khi van toc xe khong tai nhd hon xe c6 tai. Thong thudng vén te xe kéo tay
khi ¢6 tai nho hon khi khong tai. Vé thoi gian, khoang cach danh cho thu gom cua
cong nhan rat hiéu qua vi chiém ti 1 cao hon so véi cac hoat dong di chuyén khac.
Tuy nhién, thoi gian doi ¢ diém hen 1a kha 1au cho nén anh hudéng dén hiéu qua

ctia mdi chuyén hay ca ca lam viéc.

Bang 1: Thoi gian, khoédng cach, van téc dbi véi cic hoat dong khac nhau (350 chuyén)

Thoi gian (phut) Khoang cach (m) Vian toc (km/h)
Tb+SD TbxSD Tb+SD

Trudce thu gom (di chuyén tir 12,9+£16,9 495,844+455,84 2,2943,10
béi dgu xe/diém hen trung
chuyén dén diém (nha) lay ric
dau tién)
Thu gom CTR (r diém (nha) 42,8+20,3 876,00+442,09 0,83+0,42
dau tién dén diem (nha) cuoi
cing trong 1 chuyén)
Sau thu gom (dl chuyen tur 11,7£17,2 387,49+410,02 2,43+3,15
diém (nha) ldy réc cudi cung
dén diém hen trung chuyén)
Cho doi tai diém hen 47,1£35,8 - -
Chuyén giao (gitta cdac 11,4+16,4 - 0,19+0,28
chuyen hay giita cac chu ky)
Mbi chuyen (bao gom tur luc 114,2+48.,6 1.818,45+807,25 0,67+0,50
ldy xe deén liic két thiic trung
chuyén CTR tai diém hen)
Ca lam viéc 231,2+63,2 3.519,48+82,78 0,65+0,46
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3.2 Thu gom chit thai rin

Trong phan thao luan nay, thoi gian thu
gian cong nhan bat dau thu gom CTR tir
chuyén.

Truong Dai hoc Can Tho

gom CTR duogc dinh nghia chinh 1a thoi
nha dau tién dén nha cudi cung cuia moi

3.2.1 Thoi gian, khodng cdach va vin téc thu gom CTR ciia 3 logi xe

Theo Hinh 6A, dé thu gom Im’
(1.000 L) CTR thi xe loai 3 ¢6 thoi
gian nhanh nhat vi c6 gan dong co, d6

Bang 2: Kiém dinh sy khac biét van téc thu
gom cua 3 loai xe

ciing 1a 1y do xe loai ndy c6 van tbe 2 uncan®?

thu gom nhanh nhat (Hinh 6C). Do N 1 2 3
dac trung xe loai 3 nén nhiing doan -

duong nao kho thu gom: kha xa, dan Loai2 201 07152

cu thua thét, duong xa gb ghé, khong  Loail 66 0.935b

du anh sang thi danh cho loai xe nay | .3 5 1,065 ¢

day cling 1a Iy do xe loai nay thuong
duoc phan coéng thyc hién 1 hodc 2
chuyén mdi ca lam viéc. So véi xe
loai 1 (660L) cAu tao gon, nhe, dep, thanh khong qua cao,... thi xe loai 2 ¢6 nhiéu
khuyét diém hon; vi du nhu dé thu gom 1 m®> CTR, xe loai 2 mét nhiéu thoi gian
hon, khoang céch cling xa hon (Hinh 6B). Ngoai ra, véi kich thudc nhd gon
(660L), xe loai 1 thudng xuyén phai di ba chuyén mai c6 kha niang lay hét CTR
trong ngay. Tuy nhién, theo phan tich ANOVA (Kiém dinh Duncan) thi thoi gian
va khoang cach thu gom giita ba loai xe c6 sy khac biét nhung khong dang ké vi
véi do tin cay 95% co y nghia tai mic o= 0,774 > a= 0,05 va o= 0,972> o= 0,05.
Nhung ngugc lai, van toc thu gom giita ba loai xe c6 sy khac biét dang ké
(Bang 2).
50

45

40

E}s
30
25

20

Git,i tri trén cdc cot mang mau ky i (a, b va c) khdac nhau
thé hién su khdc biét c6 y nghia thong ké (p<0,05)

900 886.79 1.200
1.000
0.800

< 0.600
0.400
0.200

0.000

4471 44.84 866.88 872.04 1.065

42.69 0.935

850 0.715

800
750

700

Loai 1 Loai 2 Loai1 Loai 1

A B C
Hinh 6: Thoi gian, khoang cach va vén tc thu gom CTR ciia ba loai xe
(A) Thoi gian thu gom 1 m® CTR, (B) Khoang cach thu gom 1 m* CTR, (C) Vén téc thu gom
CTR cua ba loai xe

Loai 3 Loai2 Loai3 Loai2 Loai3

3.2.2 Khoang cdch va thoi gian thu gom phu thudc vao cdc ngdy trong tudn

Hinh 7 cho thdy thoi gian thu gom Im’ CTR cua timg loai xe c6 sy khac biét giita
céc chuyén. Két qua khao sat chi ra rang xe loai 2 va 3 nhin chung thoi gian thu
gom giam dan theo thtr tw chuyén 1, chuyén 2 va chuyén 3. Ttc 13 chuyén 1 mat
nhiéu thoi gian nhét, ké dén 1a chuyén 2 va cudi cung 1a chuyén 3 it tén thoi gian
nhat. Nguyén nhan 1a do tdm 1y cta cong nhan thu gom, cong nhan tu sip xép
nhitng dudng xa trong khu vuc quan 1y ctia minh dé di truée didu nay cling lam
cho tuyén duong thu gom d6i khi khong hiéu qua do sy phan b tuyén dudng thu
gom khong hop ly. Pay ciing chinh 1a 1y do cong nhan luén mudn bat ddu cong
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- viéc som hon thoi gian qui dinh (18:00)

150 1 I Dcwén3)) @€ tranh thu thu gom nhiing khu vuc xa
160 9 B Chuyén 2

140 1 ' nhét, kh6 khin nhat trong khu vuc minh

] S quan ly. Riéng xe loai 1 thi thoi gian thu

o M “ n n n n ’ gom giita 3 chuyén khong khac nhau

Phut

o nhiéu, day ciing 1a mot vu diém cia xe
loai nay. Riéng ngay thr 4 thoi gian thu
gom doi véi xe loai 1 cao nhat 1a vi xe

Thi2 Thi3 Thi4 The5 Thi6 Thi7 Chi
bt ¢p bi hu hong nén cac xe kéo tay khong
Hinh 7: Thoi gian thu gom 1 m® CTR ciia  €an voi Vang thu gom vi biét thu gom

3 loai xe giita cic chuyén trong tuan nhanh vé diém hen ciing s& cho doi

rat lau.

123 123 123 123 123 123 1230002ixe)

3000 2
O Chuyen 3

25001 scwénz| Hinh 8 trinh bay khoang cach cach thu
g M k i BChyénl]  gom Im’ CTR cua xe loai 1 thi chuyén

15001 3 xa nhat. Riéng dbi voi hai loai xe con

ljﬁi lai thi nguoc lai. Nhin chung khodng

cach ba chuyén cua xe loai 1 dao dong

123 123 123 123 123 123 12:,(Lﬂaixe) khéng nhiéu br?lng Xe 10@.1 2 va loai 3.

Thir2 Thi3 Third Thi§ Thir6 Thi7 Chi Qua phan tich ANOVA (kiém dinh

kgt Ducan) véi do tin cdy 95%, vé thoi gian

Hinh 8: Kheing cach thu gom 1 m’ CTR  thy gom 1m® o y nghia tai muc

ciia 3 loai xe giira cac chuyen trong tuan o= 0,365> a= 0,05 va vé khoang cach

thu gom 1m® ¢6 o= 0,953> o= 0,05 cho

thdy khong co su khac biét dang ké vé thoi gian va khoang cach thu gom 1m® CTR
va giita cac ngay khac nhau trong tuan.

=)

3.3 Trung chuyén chit thai rin
3.3.1 Thoi gian doi va trung chuyén CTR ciia mét xe kéo tay

Tai cac diém hen (tram trung
chuyén), cic xe kéo tay duogc cong
nhan di chuyén dén va xép hang chy _CTR & diém hen ciia xe kéo tay (460 chuyén)
doi xe ép CTR (xe tai) dén dé trung Hoat déng n Th = SD
chuyén. Két qua khao sat chi ra rang, _ (phiit)

cac xe kéo tay phai cho doi rit 1au ¢ Thoi gian doi ddiém}len 460 46,6373
cac diém hen trudce khi trung chuyén. _Thoigian trung chuyén 460  1,1+0.9
Béang 3 chi ra thoi gian dgi va trung

chuyén trung binh ctia mot xe kéo tay (ba loai xe), dé thuc hién trung chuyén chi
can 1,1 phut thi xe kéo tay trung binh phai doi cho 1a 46,6 phut tai diém hen. Pic
biét trong thoi gian khao sat thoi gian doi 1au nhat 1a 187,8 phut nguyén nhan 1a do
khong dii xe ép va xe ép bi hu hong nén xe kéo tay thu gom CTR chuyén 1 xong
doi ¢ diém hen dén chuyén 2 méi thyc hién trung chuyén Thoi gian tri hoén tai
diém hen kéo dai dan den anh hudéng moi trudng, ach tic giao thong, gdy mét my
quan d6 thi, va hiéu suat 1am viéc ciia cong nhéan ciing nhu hiéu qua cua hé thong
quan 1y CTR hién tai ¢ thanh phé Can Tho.

Biang 3: Thoi gian doi va trung chuyén (d6)

3.3.2 Thoi gian doi giita cdc chuyén ciia ba loai xe thu gom trong tudn
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Trong thoi gian khao sat, thoi gian doi cua xe kéo tay gilra cac ngay trong tuln,
giita cac chuyén trong ngdy, va giita cac loai xe khac nhau thi khong dong nhit
(Hinh 9).

Cudc khao sat chi ra rang,

nguyén nhin dan dén su ] O Chuyén3
khac nhau vé thoi gian chd 140 | h ® Chuyén 2
120 & Chuyén 1

doi ¢ cdc diém hen gita |y |

cac ngay khac nhau la do  |= 80

su hu hong cia mot vai xe el

ép rac va h¢ qua la cac hoat 2]

dong tf;li di€ém hen nay va 123 123 123 123 123 123 123 (Loaixe)
cac diém hen khac cling da The2 The3 Thid4 Thi5 Thw6 The7 Chi

x40 tron theo dan dén sy tri S— nhjt .
hoan cac hoat df)ng khac Hinh 9: Bieu do thoi gian cho doi ‘giﬁ’a cac chuyén

trong hé thong thu gom — ciia 3 loai xe trong tuan

trung chuyén — van chuyén.

Khi so sanh giita cac chuyén khac nhau trong mot ca lam viéc, chuyén 1 c6 thoi
gian doi cho trung binh 1au nhét ¢ diém hen (51,9 phut); trong khi chuyén 3 thi doi
it nhét (28,8 phut). Nguyén nhan 1a do tam ly cua cong nhén thu gom, ho mudn bit
dau cong viéc som va mudn dén diém hen sém dé chic chin riang ho s& trung
chuyen dugc trong chuyen 1 va co xe trong chudn bi thu gom chuyen thir 2.
Chuyén 3 (chuyen cudi) do khong co6 nhiéu cong nhan thyc hién chuyén 3 va sd
luong diém hen can trung chuyen (xe ép dimg lai) cling giam so véi cac chuyén
dau nén thoi gian doi ngén nhat.

So sanh giita ba loai xe khac nhau, xe loai 1 (xe 660L) c6 thoi gian doi lau nhét,
nguyén nhan 13 do cac xe kéo tay loai nay chi co thé trung chuyén bang nhiing xe
ép rac dac biét (chi thiét ké dé trung chuyén loai xe kéo tay loai nay). Tuy nhién,
cac xe ép nay co cau tao cang nang (tu dong) phirc tap hon cac loai xe ép khac do
d6 dé dang hu hong hon cac xe ép khéc.

4 KET LUAN VA PE NGHI

Nghién ctru da tmg dung GIS va GPS dé hé tro cong tic quan trac hé thong thu
gom va trung chuyén CTR nhim tao diéu kién thuén tién cho ngudi quan ly danh
gi4 hiéu qua hoat dong cua hé thong hién tai. Qua d6 phan tich nhitng khé khan va
thuan 1oi cua hé théng hién tai lam co sé cho nhiing nghién ctru chuyén séu trong
tuong lai. Két qua cho thiy, dé thu gom 1m® CTR thi xe loai 1 (660L) sir dung thoi
gian it nhét ké dén 1a xe loai 2 (1.000L) va thoi gian lau nhit thudc vé xe loai 3
(1.000L- c6 gin dong co). Khoang cach thu gom 1m’ CTR cua xe loai 1 ngan nhat,
tiép dén 1a xe loai 2 va xe loai 3 thi dai nhit. Trung binh ba loai xe moi chuyén
thyc hién trung chuyen mét 1,1+0,9 phut nhung thoi gian doi & mdi diém hen kha
lau 1a 46,6+37,3 phut (Idu nhat 1én dén 187,8 phut), trong khi d6 thoi gian trung
binh cho mot chuyén thu gom chi 1a 42,84+20,3 phut. Trong thdi gian khao sat tong
thoi gian mot chuyén co khi lai kéo dai dén 320,9 phut tirc hon 5 gid tuy thoi gian
thyc su danh cho thu gom khong nhiéu. Didu nay lam giam ning suét lao dong
dong thoi gay 6 nhiém, mat my quan va lay lan dich bénh tai cac diém hen trén
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duong do d6 vai tro cua tram trung chuyén 1a rit quan trong va thiét yéu.Vi vay,
nén sém dua tram trung chuyén hém 190 vao hoat dong ciing nhur b6 sung tram
trung chuyén cho thanh phd Can Tho, déng thoi phai c6 xe du bi dé phong truong
hop xe hu hong va nén dong b lai xe kéo tay.

Bén canh d6, nghién ctru con chi ra rﬁng GIS va GPS d3 hd tro déc lyc cong tac
quan 1y hé théng thu gom va trung chuyén CTR, n6 tao diéu kién thuan tién cho
ngu(yi quan ly dé dang truy cap thong tin mot cach nhanh chong, hiéu qua, chinh

. Py hy vong s& 1a tham khao quan trong gitp thanh phé tién hanh thiét ké
hch trung chuyén that chuan dé cong nhan khong doi 1au, diéu chinh quy hoach
mang ludi thu gom CTR hop 1y hon, nhan rong mo hinh céc tram trung chuyén ¢
dinh, va lira chon xe kéo tay (thé tich hodc thiét ké) cho phu hop véi timg khu vuc
thu gom.
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