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. Cac bien dang hw héng ctia duwong o té

. Banh gia chat Ivong khai théc & phan loal

S(ral chira dirong o to

. Ky thuat bae direng & stra chira dirong
. Dam bao an toan thuan loi trong giae thong



.C4ac van de chung

- Phail chiu durng Iru llrong xe ngay: cang tang,
tail trong xe ngay cang nang.

- Xe co0 tac dung lén cong| trinh dwéi dang tal
trong tinh, dong & trung phuc.

- Tai trong mang; tinh ngau nhién, phan bo
KInONg| AEU.

- Chiul téde dung trire tiep cac yeu to khi quyen.



M6t s hinh anh vé dong xe
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Tai trong xe cd Cac yéu to khi quyén

Pwong 0 10

- Phat sinh trng suat - bién dang
- Kha nang chiu lwc giam dan
- Cwdng d6 khdng 6n dinh
- Xuat hién cac hw hdng
- Chat lwong khai thac giam dan




\/i vay, can co mot don vil gite gin, tu
b0, stra chiva kip thoi mang w6
hang chuc ngan km dwdng quoc
16, tinhi 16 va dwong giao thong
nong thon. E(hangthaaaxay

ra hién twong nay !




Khail thac dureng la mot nganh khoa h(_)NC duwra
vao sw phan tich tac dung twong ho git"fg
cac yeu toé trong hé thong van tai o to de
tim ra  cac bien phap thich: hop, kinh' te
nham;:

- Han ché cac hw hong

- Nang cao chat lwong ki thuat ctia dwong

- Dam bao an toan thuan loi trong giao: thong

- Nang cao nang| xuat van tai

- Hal gia thanh van chuyén

- Haniche den mire thap nhat tai nan giao thong



- Nghién ciru tac dung twong ho gitra cac yeu to
trong hé thong van tai 6 to.

- Khao sat, danh gid toan dién chat lwong ki
thuat cua durong.

- Nghién ctru kha nang phuc vu cial tirng tuyen.

- Dinh cac thoi hani & phan loai cong tac stra
chira dreong.

- Xac dinh Céc; cong nghe, ky thuat stra chira hop
/' & kinh té.

- Xde dinh cac bién phap tor chire, dieu khiénigiae
thong| thich hep.
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I. To chtrc quan ly khai
thac dwreng bo



1. Co’ cau heé thong to ehire mang| Il QLL:

[ B6 GTVT }

| | |
/

N
Cuc dwong sét} [ Cuc dwong bd } [Cuc dwong séng} Euc hang khéng . .
o 7

~ B
Khu QLDB 1 } [ Khu QLDB 2 } [ Khu QLDB 4 } [ Khu QLDB 5 } [ Khu QLDB 7
N /

%.ty QL&SCDB } %.ty QL&SCDB }

[ Hat QLDB... }{ Hat QLDB... }




2. Co’ cau hé'thong torchitre mang e tinhi6:

{ Bo GTVT, UBND tinh - thanh phé }

Sé& GTVT tinh... } [ Sé& GTCC thanh pho.... }

4{ Céng ty QL&SC DB... }
4{ Céng ty QL&SC DB... }

e

\

Hat QLDB...

Hat QLDB...

4{
4{




3.71. Cuc durong bo: la don vi chiu trach nhiem
thong nhat quan Iy nganh dwéong bo trong
ca nuwoc, ké cd mang lwdi dwong Trung
rong & dweong dia phwrong.

3.2. Khu quan: ly: drong bo: la den vii quan |y
co’ s cua Cuc dwong bo. Chiu trach nhiém
to chire quan Iy mang| ILGil dwong quoe 16
trong pham vilcta minh (vai ngan km)).



3.3, Cong ty. quanily: & stra chira dirong bo:: la
don vi kinhr deanh: doc lap hoeac sw nghiep
cua Khu QLBB hoac UBND tinh, thanh
pho. Chijur tréch nhiém: to chirc quan Iy
mang lwdi duwdng quoce 16 hoadc tinh 16 trong
phami vi cta minhi (vai tram km)).

3.4. Hat quan ly; & Strar chira durong bo: la don
vi hoat dong trrc tiep ctia cdec cong ty
QL&SC dwong bo. Chiu trach nhiém quan
' & stral chival cac tuyen dwongl quoc 16
hoac tinh 16 trong pham vii cta minh (vai
chuc km)).
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. Sor do cor cau clia hé thong khai' thac van

tai 0 to

. Hé théng nho: "Moi tirdng bén ngoai-Ngwoi [3i xe”
. Hé thong|nho: "Buong - 0!
. Hé thong nho: "Mbi trwong ben ngoai-Duong 6 to!
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Moi trro'ng bén ngoai

/ Cal Ng tnong xKneal tnac

@

Velll Tell O 1O .




\/@il cor caul gomi 4 yeu to
, he

thong khai thac van tai' 6 t6 co 7 hé
thong nho:

O " Vol trirong béeningoal - Nguoi lail xe ™

® " Nguwoilaixe - Oto "

© " Ot6-Buwong "

0 " Durong - Oto "

© " Moi trieong bén ngoai - O/ t6 "

6 " O to - Nguaillai xe "

W Vol trireng ben ngeal - Dureng =



7 hé thong| nho cor quan he qua lail voi
nhau trong mét mire do nhat dinh, seng
3 cac hé thong nho:

O " VoI trirong béen ngoail - Nguor lal xe ™

© " Oto - buwong "

© " Mol trireong ben ngoai - Dureng -

la cac mo hinhi co’ - Iy lami cor so cho khoa
hoe khal thae direng.



day lar mo hinh thong tin
cua qua trinh van tai.

Moil trweong bén ngoai - tredng cung cap
thong tin cho ngwoi ail - & tong hop cac
suw vat, hién twong anh huédng den hoat
dong| cua ngwoi lai xe tren duirong nhi:

- Canh quan hai bén dwdng;cac dieu kién khi quyen;

- Céc yéu to cla tuyén dwong; chat lweng ky thuat
cua tuyéen dwong;

- Ngwoi di b hai bén dwong; xe chay cung chiéu,
ngwo'c chieu.

- Vi khi hau trong buong lai.



- C4c yeu to ctia moil tirong bén ngoal
Khong ngteng tac dong len ngurol lai tao
néen: trongr anhita mot cirong do cam Xuc.

- Cuwong do cam xtc trong ngudi lai sé dan
tich lay lal.

- Khi' clrong do cam xuec khong phu hop Vo
clrong do cam xuc toi tru, nguwoillai sé co
cac quyet dinh thay dol ché do chay xe
hoac quy dao chay xe de tuw dieu chinh
clrong| do camixuc phat sinh trong anh ta.

- Tjrén co’ so) cac quyet dinhi do, ngureil I8l sé
(ac dong len cac ol phan dieu knien o) 1o.



Méi trwro'ng bén ngoai

s e s

Ngweoi lai xe

l

l

Phan tich méi trwong

l

Ra quyét dinh dé diéu chinh cwong dd cam xuc

l

Tac dong lén cac bd phan diéu khién xe

l Thu cam théng tin, tich lily cam xuc

So do tac dung
twong ho giira
moi trwrong bén
ngoai & nguwoi
lai xe.



Cac yéu to cia MTBN khéng ngtrng tac déng lIén ngwi lai:

- Canh quan hai bén dwéng; cac diéu kién khi quyén

- Cac yéu to6 cua tuyén dwong; chat lwong ky thuat cua tuyén dwong
- Ngwei di bd hai bén dwdng; xe chay cung chiéu, ngwoc chiéu

- Vi khi hau trong buong lai

Nguwoi lai xe:

- Cam giac cac yéu to cua méi trwwdng thong qua cac giac quan

- Tong hop cac cam giac dé cé sw thu cam méi trwdng

- Tich lily cac thu cam dé c6 khai niém vé méi tried'ng bén ngoai

- Ra quyét dinh thay doi hoac gitr nguyén ché doé & quy dao chay xe

Diéu khién 6 t6 néu c6 quyét dinh thay doi ché doé chay xe
hoac quy dao chay xe




Cac doi twong ctia moi trieong lién tuc tac
dong lén nguwoi lai, tai bat ky mot thoi
diém nao, tong cong cuong do cam Xuc
trong ngwoi lai cling| bang cwong do cam
xtic sinh ra do cac tinh huong tai thoi
diém ay & nhirng cwongl do cam xuc da
trdi qua trwd'c day: con tich lay: Iai.



Khi thwong xuyén chay trén mot tuyén
durong, trong ngwol lal da hinh thanh

Ve moi trieong, qua trinh thur cam: &

cirong do cam xuc phat sinhi trong anh ta
sé thay doi (theo chieu hréng gidm).



Cac nghién ctru cho thay, ¢ moét cuong doé
cam xuc toi wu tuy thuoc vao kinh nghiém
nghé nghiép, tinh trang tam-sinh Iy coba
ngwoil lai (Eor = 5,5uA), ¢ trang thai nay.
nguwoi lai dol tin twong dé lai xe & kip thoi
dieul khién xe theol su thay doi clia cae
tinhihuong bén ngoai.



Danh giarmure do phu hopr clia Mol thirong co
thé diing hé so mtrc do phu hop:

E

tt

E

Trong do: Ett 1a cuwdng do cam: xuc thuc té
phat sinh trong nguel lal.

Banhigia sw phu hop cia moi trirong:

- M, =1 - Mol trilr@ng| phl hop Vol nguei lai.

- m, < 1 - moj trizong it thong tin, ngwei lail thieu
[ap triung.

- My > 1 - rrlc“)i irong qua nhié,u thong tin, ngLrei (2
cang thang, dé co cac quyet dinkrsai lam.

m =
0



Dénh gia murc do phu hep: cua moi trrong
pbang he so murec do dot ngot:
i)

tt

T

n

m, =

l'rong do:
T, : thoi giani thuc té nguoil lai thu cam duwoc
yeute mol trireng
- ], : thoi gianingwong dé cam xUc trong nguioi
lai kip: phat trien;
Banhigia sw phu hop cua moi trireng;
- mi =1 = moel triveng phurhep Vol nguwer lai.
- My < 1 - ngLeer laiphat sinhrdot ngot, giat minhn.



Dénh gia murc do phu hep: cua moi trrong
pang he so mure do don dieu:

Lla o le
m2 — 9 mzv

Llaqd leqd

l'rong do:

-IL.qq: h€'s0 bien phan quy dinhicac bién do cia
cirong do cami xuc.

-[yqqt h€IsOIbien phan quy dinh clia khoang thoi
gian xay. fia clreng do cam xuc cre dali.
Banhigia s phll hop cua moi trtrenag:



Danh| gid mirc do phil hop! clia moi trong| Ve
kha nang chiuitai ve sinh ly cia ngwoilar:
.
qgh

m, =

lrong do;.
- g © nang luong tieul ton ctia ngwoi lailkhi dieu
khien xe (Keal/phut).
- 4y, - Nang lwong tieu ton| gi¢il han ctia ngwoi 1
(B Keal/phut).
Banhigia s phil hop cua moi trteong;



Danh| gid mirc do phil hop! clia moi trong| Ve
vi khi hau bué“)ng lal:
B

tt

B

gh

m, =

lrong do;.
- B..: cac gia tri thuwe té cia Vi khi hau buéng lai
(nhiet do, gio,, Ao riung, do 6N;...).
- Byhi gial tri gioi han: chor phep: cliar vil khit hau
buong lai.
Banhigia sw phul hop cua moi trtrong:



day la mo
hinh co’hoc ctia qua trinhi van tai.

Phan tich hé thong nhé nay sé cho phép
danh gia dwoc do on dinh cla o to chay.
iren dwrong; phan tich dwwec cac nguyen
nhan gay ra cac bién dang, hw héng cta
direngl & cong trinhitren durrong.

tai trong| tinh thang dtrng
@ cla O to sé truyen xuong mat dwong
thong gua cac banhi xe, phan liee R cua
mat deng co gid thi bang Q ttr tam vet tiep
xUc cuabanhxe & co hreong ngwroc lai.



tail trongl dong| cual o o cling
tac dung len: mat dwong thongr quar cac
banh xe, bao gom:

- t4c dung cua tai trong thang dtrng.
- tdc dung cua tai trong nam ngang.



- Phan bo xuong mat dwong théng qua vét
banh xe.

- Tai tam vét tiep xuc ap Iwc thang dirng co gid
tri I&ni nhat.

- Ung suat do tai trong| thang ding| gay ra tat
dan theo chieu sau mat dureng.

Rigid Pavement Flexible Pavement
' i --..._ :!-':'- ; ‘#L\i B -,f-‘ﬁ-l j.?; L _._:'" i L_:H.aflip .I:_. .-1 1.
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- Xe co trong lwong khéac nhau, chay voi toc
do khac nhau nén gié tri ctia ap lwc, toc do
tang ap: lrc & thoi gian tac dung cua tal
trong trén moi diém cling khac nhau, tao ra
trong KCAD! céc song dans hoi. Xung lveng
| do téi trong tac dung ngan han co gidi tri:



T.a.p daN.giay

max

b/
6.V, cm’

| =

Trrong do;:

a - truc elip vét tiep xuc banh xe theo hwong
doc dwreng, cn;

P, - ap suat I&ni nhat ctia banh xe tac dung
|En mat dirong;, daN/cmz;

V. - toc do6 gial tai, cm/giay.



- Do mat dirangl khongl bang phang, nén ngoali
tac dung tinh, khi xe chuyén doéngl con va
dap vao mat dueng tao nen tac dung dong
(xung kich) va I eiing tang len.

- Khi xe chuyén dong trén dwong cong dirng
(I6i hodc 16m) gid tri ciia apilwc thang dirng
cling c6 bien doi do co théem lwe Iy tam.

- Tac dung cua tai trong ngan han I&p di lap lai
nhieu lan trong mot don vi thoi giani con
lami choer vat lleu mat direngl phat sinh hien
tirangl moi & co the! tich Ity dan cac bien
dang dw (bien dang khong hoi phuc).



- Q - tai trong truc xe;

- pi- dp suat banh xe tac dung Ién mat duong;
- Di- dureng| kinh direng tron: vet banh xe;

- \/ - van toc xe chay;

- N - trufitrong xe chay.



Duoil tac dung ciia ap Iue thang| ding tinh: &
dong, Nen mat durong Se:

ry

- Phat sinh bien dang lun, dap, Vo
- Phéat sinh cac trng suat nén, kéo, uon, cat.




Phat sinh dor ma sat gilra banh xe & mat
durong trong cac trirong hop:

- Do m6 men quay Mk ©& banh xe khi xe
chuyén dong. Lwe nay sé rat Ién khi xe bat
dau chuyén banh; I1énhoac xuong doc Ién.

- DO\ll_J’C ly tam khi xe chay trongl direng cong
nam.

- Do ham xe. E—

- Do xe khong hean tean

chuyén dong trong mat: phang

lAn (Iac naana).

Mk

- @ o

Pk T




- Xe co trong lwong khéac nhau, chay voi toc
do rat khac nhau nén lwc bam, lwc ly tam,
lwe ham o toc do & thoi gian tédc dung clia
tai trong trén moi diem ctng khac nhau.

- Do cac yéeu to cua tuyen dirong: trac dogc,
trac ngang, hé so bami. . . rat ngau nhién.

- Do) cac tinh huong ngau nhlen KRl xe: chay.
ren dreng;



Dwoi tac dung cilal daplre nam ngangl nen-mat
dirong se:

- Phat sinh bao mon, bong bat.

- Phéat sinh cac trng suat kéo, cat, truot.




¢c. Strcican lan (F = 1.G):
Phat sinhi khi xe chay trén dwong, tri so strc
can lan phu thuéc vao:

- Tai trong trén banhi xe (Q7 » E 7);

- Kich ¢&’ banh xe (D72 % F 7);

- Apilre hoi trong xam xe;

- Vla sat gitra banhi xe & mat dweng (I79%F 7);
- Clrong| do) (do cirng) cua mat duong;

- D0 bang phang ctia mat dwong| (S72 > E 2);
- Toc do xe chay (V.2 » E 7);

- \Vla sat trong cac o thiue banh xe, nhip: xe.




- Khi- mat: dirong bang phang: neu dor ctrng
clla mat dwong cangl Ién, dp suat trong
Xamixe cang cao thi strc can lan cang nho.

- Néu mat dueong kém bang phang: do ctrng
ciia mat dwong cang Ién, dp suat trong
Xami xe cang cao. thi strc can lan cang lon.

Cling loai mat dwong, neu mat dueong kém
phanglhé so stre can lan o thé tang 1én ter
1,56 dén 2,5 lan.

Vi vay: co thé noi, gitr cho mat: duengl bang
phang| la. mot nhiém| vul quan trong cta
nganh quan li'- khai thac dirong.



d. Hé s6 bam ¢:

Trong khai thac dirong hé so bam dong vai tro
hét strc quan trong: ( gidm dén mot gia tri
nao do thi chuyén dong cua 6 to trén
dwong xe trd nén nguy hiem (trvot, Iat,
tangl chieu dai ham xe, khong diéu khién
diroe xe) hoac khong thé thue hién dwoc
ntra (banh xe quay tai cho).

Co 3 loai hé so bam:



- hé so bam, khi' xe chuyén dong trong mat
phang lan khéng co6 lwc ngang, khéngl 6
trirot hay: quay: tai cho.

- hé so bam doc, khi xe chuyén déng trong
mat phang lan khong ¢é lu'c ngang, nhwng
co trirot hay quay: tai ¢ho.

- hé so bam ngang, khil xe' chuyén dong
Xien goc voil mat phang) lan,banh xe: viva
guay. vira triret ve mot ben (trirelt ngang)).

Khi direng| kKho rao



é s0 bam phu thuoc nhiéu nhan to:
- Mrc d6' am, ban ciiaimat dwong;
- D6 nham cua mat dwong;
- D6 bang phang ctia mat duwong;
- Po clrng ctia Iop xe;
- Api e hoi trong xam xe;
- Dién tich vét tiepi xtic;
- D6 mon ctia Iop) xe;
- Tail trong| tren banh xe;
- Toc do xe chay.



- Mat dwong do am, ban heiso bam co the
giam dit2 deni 3 lan;

- Khi xe chay voi tég do cao hé so bam co thé
giam di 2 dén 3 |an.

C6 thé noi, gitr cho mat duwdng sach & du do
nham mot treng nhirng nNhiem; vu quan
trong ctia nganhiquan; lit - khail thac dweong.



PDwong tron,, 7 6 to lién tiep gap nan trén QL1A (TP.HCM)

(Con muwa ’déu muai keo dai hon 1n tai TP.HCM chigu 18{4/2005 lam
tho tiet bot o nong, nhrng dwrong treon da lam lien tiep 7 xe o to

gap nan. Tin trén bao VietNamNet) il (%5




\/@il cac tuyen dwongl co toc do) xe chay: cao;
dirong déo doc co ban: kinh dwong cong
nho, Iwc ly tam I&n; dwong cao toc; dwong
bang san bay can: thiét ké Iop mat duong
co do nham cao dé dam bao an toan xe
chay.

Mot gidi phap don gian la thiét ké cap phoi
BTN co ham Ilveong da dami cao (60=65%).
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O cac nwoc tien tienr hien st dung Iop phti ¢6
cau tao dac biet, co heé so6 bam cao trén
cac dwong cao toe nhu:

SVare

- SMA

- OGFC

- PAC

- PA (PEM)



(VIO - Very Tihin
Overlay):
- Chiéu day: 2cm + 3cm.
- Cap phoi gian doan.
- D6 rong con duwz 12% + 18%.
- Dung nhwa Polime PMBA.
- Chiéu sau vét nham trung binh: H = 0,8mm.

Hien o’ Viet Nam VIO da dwoc thir nghiem
trén tuyen dwong Phap Van - Cau Gié;
Tiéul chuan TC &N I&p mat: duong nay:
220ICIN 54'5:20006.



SMA (Stone Matrix Asphalt)

- Chi éu d éy - Acm = 7Cm. ————

- Cap phoi gidn doan, ham
lwong BK & nhwa Ién.

- D06 rong : 3% = 5%.

- DUng nhtra Polime.

- Chiéul saul vét nham TB:
= = 05, 6(41, 2mm).

Dang nghiénl e ban
Rann tieur chuan.

Stone Matrix Asphalt
SMA
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PAC - Polimer Asphalt Concrete hoac
PMA - Polimer Modified Asphalt ):

“Chiduday —3cm—=—8cm— = =i
- Cap phoil chat lién tuc.
- D6 rong : 3% = 5%.

- Dung nhwa Polime
PMB2 & PVIBS.

- Co thé xeé ranhi tao nham.

Hien & Viet Nam da ban hanh tieu chuan
22T CN 356:20006.
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(PA - Porous: Asphalt
hoaec PEM - Porous' European Mixes)

- Chiéu day : 4cm = 5cm.

- Cap phoi ho:.

- Do6rong con dw': 18% = 22%.
- DUng nhtra Polime. y
- Chiéulsau vét nham trung
binh : HI= 1. 2mm. e

- 25.0 mm (Base)



(OGEFC hoac OGDC
Open-Graded Friction Course):

- Chiéu day : 4cm ~+ 5cm.

- Cap phoi h&, tiéu chuan: cot liéu thap hon PA
& PEM.

- Do rong : pho bien 1a 15%.
- DUng nhwa Polime.
- Chiéu saulvét nham;trung binhi: H = 1,2mm.

Hien o7 Viet Nam QGFC da dg’cyc thie nghiem
1 dean tren tuyen direng Bac hang Leng) -
INoI Bar.






Ngoail cac tac dung co’ hoc, direng con: phal

chiu' dung cac chat thai, nhién lieul (xang,
dau, nhot) ro i tir 6 t6.




Pay |a mé hinh trao doi nhiét - am.

Phan tich hé thong nhé nay sé cho phép
danh gida dwoc cwdng do & dor on dinh
clia duwong; tim dwee cac bien phap han

ché tdec dung ¢6 hai clia cdc yeu to thién
Ahien len dreng.



S do tac dung clia cac yeul to moi trirongl 1én nen-mat dirong

Nwéc tham
thau
Hoi nwéc
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. Cac van dé chung
. To chire quan Iy khai thac duong bo
. Co so’ly luan khai' thae dirong 6 to

. Banh gia chat Ivong khai théc & phan loal

S(ral chira dirong o to

. Ky thuat bae direng & stra chira dirong
. Dam bao an toan thuan loi trong giae thong



1.1. Nén dwong: (da hoc phan nén duong).
- Bl bao mon.

- X0i lo, sat |o.

- Co ngot.

- LUn.

- Sup.

- Sut.

- Irtrort.



a. Bien dang nhét: bien dang khéng hoi phuc,
thweorng xuat hién trong théi gian dau khai
thae.

Nguyén nhén: do két cau mat dwong bi xe co
dam nénilam cho chat.lail

Néu bien dang phét trién deul trén toan bo
chiéu rong duong & khong viret quéa 1 trilso
nhat dinh thilkhénglgay nguy hiém.

b. Bien dang dan hoi: bien dang phat trién khi
co tai trong xe chay, hoi phuc hoan toan khi
Xe chay qua.



¢c. Bién dang dw (déo): bien dang khongl hoi phuc
sau moi lan chiu tac dungl cua tai trong. Tri SO
bien dang co thé rat nho, nhwng do tac dung
tring phuc cla tai trong, tri so bien dang dan; tich
Gy lai, dén mot gi¢it han nao do 6 thé lam mat
duwong kém bang phang, nirt né, gay. vo.

a. Cua rieng| lop mat dwrong:

al. Bl bao mon: day la bien dang co’ ban, dos khi
xe chuyen dong luéni trirot doc trén mat durong
nén lop xe va mat duwong| deu bi hao mon theo
thoi gian. Sé co thi s Ion trén) doan dirong 60
lwe ngang Ién hoeace xe ham nhiéu.



a2. Lop mat bl héa gia: diroi tac dung cla cac
yeu to khitquyén, I&p mat bi thay doi tinh chat,
tré’ nén gion, cirng, dé bi bao mon, gay Vvo.
Thwong xuat hién trong I&p mat cé xi Iy nhua.

Lop mat bi mal mon Lop mat bl hoa gia
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ad. Lop mat bl lom: durdi tac dung lau dail cua xe
nang I&p mat bi lom, bi han vét [op xe. Thuong
xuat hién trong I&p mat co xte Iy nhira vé mua
nong, mat dwong cap phoi vé mua mua.




a4d. Lop mat bi truot, Iér] song: thirongl gap ¢ mat
direng nhwa, cap phol.

Vi tri: nhitrng dean dwong co e ngang lon.

Nguyén nhan: |op mat bi trwqt do (jinh bam kém
VoI lop durdi hoac stre chong cat ctia vat lieu
nho.




as. lL.op mat bi dap: do tac dung ctia xe xich
nNoac cac phwvongl tien banh clrng.

ab. Vat lieu hat nhé bi boc: do tac dung
xung kich cua hoat tai & tac dung pha
hoai ctia cac yeu to khi guyén.




ar. O gar day lar hwe héngl cuc bor ciar Iop
mat khi' chiu tac dung cua Iwc glefcigle
hoac do: vat lieu mat duong khong dong
nhat.



b. Hw hong clia ket cau mat dwong:
b1. Vét lun banh xe: déi |I6m doc truc drong
fai vi tri xe chay nhieu.
b2. Lin cuc bo: cho I6m trén mat duwong c6
dién tichibat ky, bé mat thoai & bén canh
khong co hien trong trol.
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b3. Nirt: xuat hien rat nhieu hinh thire,

- Nt ngang:

- Ntrt doc:

- Nt eheo:

- Ntrt doc vét banh xe:

- Nivt gay mép phan xe chay:

- Lol dureng net.

b4. Troi, trirort:

b5, V@, gay: day:la hien tirong hir hong nang.
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Khi xe chay trén duong khong bang phang, xe
mat mat dcf?ng nang do banh xe va dap: vao
cac cho map mo trén dwong.

Tai mot cho map moé ¢ E—
chieu cao h, dong
nang mat mat:

2. ;
AE = a, L8 4 h

Y Y \ I
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Neu' chieul dail doan duong L ¢ ni chorkhong
bang phang co: chieu' cao hi thi' tong dong
nang mat mat cua o to :

2.G V’
E~a, Zh
Y D

Pé xe khong thay doil toc do, dong cor 06 to
phai tang them 1 lirec kéo phu:

2.G v &M
F ~a, =
s D L




Tisd: =L goi la do doc quy woc do
L dwong khéng bang phang.

Nhw vay, khi xe chay trén dworng khong bang
phang, tieu' hao nhién lieu cua 6 t6 sé tang
|én, do phai khac phuc lrc kéo phu.



Ngoailra, dwong khong bang phang con:

- [Lam| giam toc do' xe chay.

- Lam xe dao déng, gay: mat an toan.

- Lam tédng hao mon xam Iop xe.

- Lam lai xe & hanh khach nhanh mét moi,
hang hoa h hong.

- Lam giam thoi' gian trung dai tu cua o to.

- Lam tang chi phi van tai [én tiw 1,5 = 4 lan.



Khdo sat sw phat trién ctia d6 hao mon theo

thor gian:
g Cong tac duy tu, bao
h,mm ducmg khong tot

Ho

\\/ . ’ :
Cong tac duy tu, bao
n dwdng tot

GD1 GD2 GD3




- Giail doan 1: chieu day mat dwéengl giam; di
mot chieurday h, do bién dang nhot.

- Glal doan 2: do hao mon co quan he tuyén
tinh voi cieong do vanitai : H =a + b.Q

- Giaildoan 3: do hao mon phat trien rat nhanh
theo 1 dvreng cong.

\/i vay, khil tri so do hao mon dat dén gid tri Ho
(d6 haor mon: chor phéep), deon Vil guan; Iy &
khai thac direong phai lam lail lop: chiu hao
mon.



- Cuong d6 mat dudng thap, dudi tdc dung
clia tai trong xe co sé phat sinhi cac bien
dang, hw hong lam mat duong kem bang
phang, chat Iweng khai thac gidm:; tiem an
cac tal nan giao thong.

- Cuong do mat dwong khong oni dinh dwos
tac dung cila nhiét & nude co the lam: ket
cau mat dwong hw hong nangl vao mua
khai thac bat |7



Vi thé, khdo sat thuvong xuyén cwong do: ket
cau do dudng; phan tich tim hiéur cac
nguyén nhan gay hwng hong két cau; duy.
tri KCAB! dii cwdng do, on dinhi cieong do
la mot congl tac guan trong| cuar cac don Vi
quan ly khai thaec dirong.
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. Cac van dé chung

. To chire quan Iy khai thac duong bo

. Co so’ly luan khai' thae dirong 6 to

. Cac bien dang hw héng ctia duwong o té

. Ky thuat bae direng & stra chira dirong
. Dam bao an toan thuan loi trong giae thong



5, B gid —_clfTét{ LYCrrIC %ﬁaj

tneic & onér lozl stye crithe




1.1. Hé thong céc chi tiéu danh gia:

O Toc do chay xe cla xe tinh toan; co thé dat duoe trén
duvong.

® Lwu lvong xe, thanh phan xe.

® [ai trong tinh toan trén truc xe.

O Nang lwe cong tac cua dwong & cac cong trinh trén
dureng.

© Vilrc do an tean xe chay.

O Kha nang thong xe clua dwrong.

© Kha nang déam béo giaol thong théng| suot:

© DO tin cay cula dureng.



©® Hé so cudng do mat duwdong theo dieu kién
do ltn dan hoi:
Ett l
: d

YC

® Hé so cuwong do mat duong theo strc
kKhang triret :




© Heé so cwong do mat dirong theo dieu kién
chiu kéo khi uon:

K =Rku

3
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ku

® Hé so do bang phang cua tang mat:




© Heé so mirec do tron trrot:

I(5 = (Pt.t
(qu

G Hé so hao mon tang mat:




®@ Heé so mirc do ani toan:

C.phép
K KTN
71— Kt.t
TN

O Heé so Ivu lrong xe chay:

K8 L Nt.tozin
N

t.t




Thong qua viec thuong xuyén khao sat cac hé
so chat lwong khai thae, cac don vi quan ly
khai théc dwong lap cac bao céao dinh ky. vé
chat lveng phuc vul ciia tuyén dwong, de
xuat: cac biéni phap: ki thuat hop Iy & kinh
té dé dami baol cac hé so khai thac dat yéu
cau.



So liéu thong ké vé tai nan giao thong nam
2006:

Theo thong ké ctia cde nganh chirec nang, tinh tir
dau ndm dén nay (12/12/2006) , c& nwdc da
xdy ra trén 12.000 vu TNGT, lam chét gan
11.000 ngwor va lam bi thwo’ng 10.000 ngwo’l
Mé&i day, Ngan hang Phat trien chau A cong
bo mirc thiét hai do TNGT tai VN moi nam
|21 885 trieu USD, chiem hon 5,5% tong thu
ngan sach ca nwé&c/nam.



I(at - Vxét
V

tr

Trong do :
- V... la van toc xe chay & doan dang xét.
-V, |avan toc xe chay & doan ké triré'e no.

Kat < 0,4 : rat nguy hiem.

Kat = 0,4 = 0,6 : nguy. hiém.
Kat = 0,61+ 0,8 : it nguy. hiém.
Kat > 0,8 khongnguy: hiem.



Tirinh tw lap biéu dorhé sorani tean  doc tuyen:

© Phan chia tuyén thanh céc doan dac trwng
(co toc do xe chay khac nhau, theo V.,
hoeac V.. ).

8 Tinh K, trong cac doan theo cong thire.
© \/é bieu do K., doc tuyen.

O Phat hien cac doan co K, < 0,6/ - xac dinh
AguUyen nhan.

© Dieu chinh thiet ké de K., = 0,8.



© Phan chia tuyén thanh cac doan dac trrng
(duw kien co toec do xe chay khac nhau).

® Quan trac toc do xe chay trong cac doan.

© X0 Iy so liéu, tinh V/ trong céc doan (V952%)..

® Tinh & vé bieu do K., doc tuyen.

© Phat hien cac doan co K, < 0,6 - xac dinh
AgUYEN Nhan.

@ Deé xuat cac dieu chinh dé K., = 0,6.



Danh gia- mc dor an' toan giao thong cua
dwong bang hé so an toan chwa phan anh
dwoc sw lien quan gitra cac yéeu to cua
dwong den phén ng tam ly clia ngwoi 4
Xe.

M&t khac, trong giai doan; thiét ké thwong chi
thiet 1ap biéul do van toc xe chay: Iy thuyét
cho loail xe co thanh phan I&n nhat trong
dong xe: dé tir do xac dinhi K.

Vi vay, dé déanhi gia mire do an toan: giao
thong, hién nay st¢ dung dongl thoi ca
pareng phap dung K, & K. .



S
Z

ch

Trong do; :

- Z; 14 s0 tai nan giao thong co: thé xay rai do
VEeu to thir i cua durong gay. ra.

- ZCh & so tai nan giaol théng o) thée xay ra do
yeu to thtr i trén doan dwong chuan gay. ra.



Hé so tai nan tong hopi sé la tich so clal cde
NE SO tall nan reng phan do trng Yeu to
clia dwrong gay. ra:

K™ =K K .K"

nén thiét ké dé K, < 15

nEN CO Cac pIEN phap
dieu chinh giao thong khi K H 15



Trinh twap biews dor he so tail nan tongl hop
doc tuyen:

©® Phan chia tuyén thanh cac doan dac tring
theo 15 yeu to: lwu lwong xe, chiéu rong
mat dwong, chiéu rong lé dwong, do doc
doc, ban kinh dwong congl nam, tam nhin
mat dwong tréni binh do. & trac doe, chieu
rong| khor cau, chiéu dai doan thang, loa
hinh' giao nhau, tam nhin trong ntit, kheang
cach ttr phan xe chay den nha ctra 2 bén
dirong, kheang cach den diem| dani cu, he
s bam.



® Tinh K. riéng phan & K. tongl hop trong
cac doan theo cong thtre.

© \/é biéu do K, doc tuyén.

O Phat hién cac doan co K, > 15 - xac dinh
Aguyen nhan.

© Diéu chinh thiét ké dé K, < 15.



©® Phan chia tuyén thanh cac doan dac tring
theo 15 yeu to.

® Khéo sat cac yéu to trong céc doan.

©® Xac dinh K. riéng phan & K. tong hop
trong cac doan theo cong; thire.

® \/é biéu do K., doc tuyen.

© Phat hien cac doan co K. > 15 - xac dinh
Aguyen nhan.

@ Deé xuat cac bien phap dieu chinh dé K, <
|55



Stra chira thwong | Stra chira | Stra chira Lam |ai
Xuyen vira Ion Nang cap
K1 >1 - <1 2
o > - <1 -
K3 = ! <1 _
K4 = <1 - -
K > <1 - .
K6 > <1 . .
K7 = <1 <1 -
K8 = - - <1




©® Sira chira thuong xuyén: la cong téc tien
hanh thwong xuyén, lién tuc trén suot chieu
dai tuyén duong.
chami soe, gitr gin, duy: tri tinh; trang
tot san ¢6 cia dwong; dé phong hw hong;
kip thoi strai chira cac hw hong nho.
vé sinh mat dwong; nao vét cong,
ranh, cac cho dong nwoe; phat quang dam
bdo tam| nhin; tulstrallé diong; trét ke niet;
VA 0 ga; got, stra nhirng|cho Ioi Iom. . .



® Stiral chira vira: |a cong tac tien hanh' dinh

ky' ngan han, trén toan tuyén dwong hoac
tren 1 doan dwong dal.

stra chira kip thoi cac hw hong dé
khoi phuc lai chat lwong khai thac coa
tuyén duong .

lam lai lopr chiu hao mon,, Iop tang
cwong ma sat, Iop khoi phue do bang
phang. . .



© Sia chiva lon: 1a cong viec tong hop & toan
diér), tien hanh dinh ky dai han, tren tean
tuyen dirong hoac tren 1" dean dwreng dai.
stra chira toan dien dwong & cac
cong trinh Ky thuat tren dwong; de khol
phuc lai tinh trang ban dau: .
] gia crong két cau mat duwong, cau,
cong. . .



O [Lam lai: 3 viéc cong tong hop & toani dien,
tien hanh dinh ky dai han, trén toan tuyéen
duwong.

khoi phuc lai tinh trang ban dau cta

tuyén dwong, doéi khi céi tao, nang cao kha

nang phuc vu ctia moét so bo phan, nhwng

khong thay doi caprhang cuar tuyen dwong.

lam lai két cau mat dwong, cau,
congl . -



© Nang| cap: la econgl viec tong hop & toan
dién, tien hanh dinh Ky: dai han, tren toan
tuyén duwong, trén tat ca cac hang muc cta
tuyén dwong.
xay dwng lail tuyén cé cac tiéu
chuan ky thuat cao hon, pht hop voi lvu
lwong xe, tai trongl xe & cap hangl k{ thuat
mai.



4.1. Diéu. tra danh gid so:bo:

a. Muc dich: nham phat hién cac doan dwong
can dieu tra, danh gia chi tiet, xac dinh cac
dang & so lrang cac hw hong.

B. NoI dung:

- Tham do, danh gia bang mat & cac dung cu
tho so’ ver dang| & so lrong cac hr hong
clia phan xe chay, lé dirong, mai doc, cac
CONg trinh theat Nree.



4.2, Chian, b diet tra, danh, giar chi tiet:

a. Mug dich: Nghién ctu Ky cac ho so;, tai lieu
co lien quan; chuan bi' cho cong tac dieu tra
danh gia chi tiét.

b. NoI dung:

- Phan tich cac soliéu thiet ke.

- Nghién cteu ki ho sor hoan cong cong trinh.

- Nghién ciru ho so’ béo dwéng,, siva chiva.

- Phan tich so lieu demi xe, so liéu tai nan giac
thong.

- Nghién| ctiul cac so lieu guian tré‘c, do dac
chat lweng khai thac ctia tuyen gan nhat.



4,3, Parnfi gia chi tiet:

a. Muc digh: fUt rar cac nguyen nhan gay: nen
cac bien- dang & hw hong o cac doan
duwong cu the, nham tim rar cac bien phé,p
ky thuat hop ly & kinh té deé nang cao chat
lrong khail thac cua nén, mat dwrong & cac
cong trinh trén dwong.

b. Noi dung:

- Phan chia tuyéen thanh cac dean dac trrng.

- Tihit nghiem, khao sat chat Ibrong| o cacidoan
[heo & he sodanhigia chat Ireng khal thae.

- Xtr Iy, tong hep cac ket qua quan trac.



- Danhigia, ket luan nguyen nhan hr hong cua
nen dwong, mai ta Iluy, mat direng, cac
cong trinh trén dwong.
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. Cac van dé chung

. To chire quan Iy khai thac duong bo

. Co so’ly luan khai' thae dirong 6 to

. Cac bien dang hw héng ctia duwong o té

. Banh gia chat Ivong khai théc & phan loal

S(ral chira dirong o to

. Dam bao an toan thuan loi trong giae thong
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1.Bao dwong, stva chira nho nén dwong: cac
cong trinh thoat nwoe:

- Sira chira Ié dirong: san phang, bu got &
dwong, dam nén, lai.

- Mai taluy: trong co6 bo sung, dap lai nhirng vi
tri sat 16, hot dat sut, phat quang dam bao
tam nhin.

- Khoi thong hé thong thoat nwdc, tram trét ké
ALPL.



2.Slra chival vira nen drong & cac cong) trinh
thoat nwoe:

- Stra chira lé dwong, nén duwdng : san phang,
bl got I& dwdng, dam nén lai khoi lwong
trén 300m>.

- [am thém hé thong dan; dong thoat nwoc, gia
cO cac doan: ranh bién, ranh dinh hoac
thtreng ha lruicac cong trinh thoat nuree.



3.Slra chiva Ion néen dwong & cac cong trinh
thoat nwoe:

- Mé& réng, ton cao nén dwong, ha doc doc,
fang ban kinh dwong cong.

- Lam thém cac cong trinh chong d&, bao vé
nen dweng.

- Lam thém hé thong thoat nwéec.

- Lamilé gia co.



4.Bao dirong, Sira chira thireng xuyen mat
dwong cap thap:

4 1. Stra chira thwrong xuyen:

- Twoi nuoe lieu lwong 2 -3 litm?. Ngay twoi
nhiéu lan tiy theo tinh hinh thoi tiét.

- Néu ding nwoc co chira 20 - 30% clorua
Can:=XxI co) the chong bui 4 - 5 tuan.

- Kip thoi hot sachi buin [ay, khoil nwec dong,
san lap cac cho triing, vet ham banh xe.

- Rai vat lieu hat chong trom 12y,



- Quét vat lieu hat lam [&p bao vé bi xe co lam
X0 giat sang 2 bén lé duong trér lai mat
duwong.

- BDinh ky rai théem vat lieu hat lam I&p bao: vé
Ol rac

- Nguyén tac:
# M3t duonglam bang vat lieul gil thi dung vat liéu
ay de va o ga.
+ Daminén theo chu vi cilal 6/ga.



=~ RN tr:

+ Don dep sach pham vi 6 ga.

+ Pao 6 ga thanh hinh chir nhat cé cac canh
VUuoNg goc & song song voi truc dwong ( thanh
thang, day bang ). Chieu sau lon hon chieu
sau 0 ga 1,5 - 2 cm. Ve sinh sach.

+ Van chuyeén vat lieu va 6 ga. Neu 13 cap pho
phai tron amidat do am tot nhat.

+ Twoi amivao thanh & day 6 ga; Railvat lieuiva 6
ga. Neu chiéu day 0 ga < 8cm co the rai & dam
1 op.

+ BDami nén| chat tir ngoai vao trong.



Lepu vz quanh chu Vi cliia 61ga phailcoicao do
bang| cao do mat dirong.

15-2cm |

Hwéng xe chay

Miéng va | >




5. Stra chiva viral & I&én mat diong cap thap:

Thuwe hien tren cac doan dwong co
nhiéu O ga, trac ngang: bien dang, 61 lom
ANIEU.

Xao xol mat duong cl, rai them vat
IEU Mo, tron deu & lu len lar.

- \/é sinh mat duvong, toi nrée chong bul.

- X061 mat direng el den do) saul clia o) gal pho
PIEN NhAt bang| may: phay, may: san co lap
rAang xol hoac may. cay.



- V/an' chuyeén vat: liéu cap phoi bor sung neu
mat. dwongl dai cii bil haor mon: nhiéu. Neu
mat duwdng cli bi troi trieot, Ion séng nhieu
nén bo sung vat liéu hat I&n.

- Rai vat lieu moi, twoi am.
- Tron déu bang may: san.

- San rai taormui luyén.
- Lulen lai. P hY o
- Rai [6p bao vé roi rac. ’J i




doan dudong xuat hién nhiéu vién da tron
canh, roi rac nhwng trac ngang chura: bien
dang nhieu.

lang nhira lami 1op bao VeE.
(tireng tw xay dirng mat dureng).



doan dudng xuat hién 6 ga, da v nhieu
hoac mat direng Iron song.

xao xol, thay da moi luilen lai.

- \/é sinh mat duvong, twdi nude chong bu.

- X&i mat dwong ¢l déni do saul ctia 61ga pho
bien nhat bang may san ¢o lap rdng Xoi
may’ cay heac thur cong.

- Sang bo bui ban trong dadam cli, neul da vo:
gud nhieu thi dung dé gialcolle.



- \/an chuyén da dam mai, da chen.
- Rai da moi cung voi da cl.

- Dam: nén chat + twdi am.

- Rai cac co’ da dam chen.

- Dam nén chat + twoil am.

- Rai lop bao ve roi rac.



6.Bao; dwong, sta cha thwong xuyen mat
dlrengl cap: cao:

6.1. Vé sinh mat durong:

- Quét duwong bang xe quét dwong hode tho
cong.

- TWoi nwde riva dwong bang xe twdi nwoe.

- Hut dinh, burlong reilvai bang xe coO gan nam
cham ﬁgw' :

e T e



a. Thra nhwa:

- Say nong mat duwong.

- Diing dao néng, xéng nong got nhira thira.

- Rai da con hoac soi san.

- Bam nenibang dam coc hoac lu tay cho da
an mot phan vao mat dureng.

b. Thieu nhuwa:

- T nhwa bo sung.

- Rai da con.

- Bam nén chat.



Ap dung khi chieu rong ké

ntrt < 17 - 3 mm phan bo tren dien rong.

- Nen: dung nhu trong co ham lwong: nhwa
thap (60, 65%).

- Liéul lwong nhil tirong toy: theo tinh hinh: niet
ne clia mat dwong (0,8 - 1,5 kg/m?).

- Co thé dung| Iu banh Iop dé lul len ngay sau
KAl el Rl tireng.



- V/é sinh sach mat dwdng, thoi sach bui trong
cac ke nurt.

- Twdi nhi trong bang may.: twdi.

- Lu Ién bang banh lop4 - 6 l/diém.
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- Ap dung khi ehieu
fong ke Nt < 3 - 5 mm.

- V/é sinh sach mat dwong, thoi sach bui trong
cac ké nut.

- Rot nhira vao ké nirt.




- Ap dung khi' chiéu
rong ké nurt > 5 mm.

- \/é sinh sachi mat dwong, thoi sach bui trong
cac ke nut.

- Dun nong mattic, rot vao ke nirt.

- Rac cat nong hoac bot khoangilen trén thanh
1 1op mong, got phang.



Ap dung khi mat dwong troi triot it trong
pham Vi rong.

+ Say néng mat duwong.
+ Lu leni lail bang lu  nangl banh cting theo hwong
VUONG goe VoI chieu Iren song;.



- Dung nhani congi dao got nhtrngs Vi tri- mat
durong trol cao, don cuc trong pham vi-hep.
- Diing may. san got bang trong pham vi réng.

+ Say néng mat duwong.
+ Got phang|bang may: san.
+ Lu Ién lai bang| Iuinang banh ctrng.



+ X4c dinh pham vil 6 ga.
+ Don dep sach pham vi 6 ga.

+ Pao 6 ga thanh hinh chi nhat. Chieu sau I&n
hon chiéu sdu 6'ga 1,5 - 2 cm. Vé sinh sach.

+ \/an chuyén vat liéu va 6 ga.

+ Tiwdil nhwa dinh bam vao thanh & day 6 ga, lieu
llrong 0,6 - 0,8 kg/m?.

+ Rai da dam co’ ban vao 6)ga, dam neni chat.

+ Néul chieu day 6 ga < 5cm co thé twai nhar &
rail da con 1 lan; > 5ecm twoi nhra & rai daicon
2 |an,

+ Daminén chat ttr ngoailvao trong.






+ X4c dinh pham vil 6 ga.

+ Don dep sach pham vi 6 ga.

+ Cat, dao 6 ga thanh hinh chi» nhat. Nén dao hét
iop BTN hw hong, vé sinh sach;, kho day va
thanhi 6 ga bang ban chai sat & may nen khi.

+ \/an chuyén vat liéu va 6 ga (nén dung BTN tron
(al dreng).

+ Twoi nhwa dinh bam vao thanh & day 6 ga. Lieu
Ilbong 0,6 - 0,8 kg/m?.

+ Rail BTN va dam nen chat. Neu chieu day 6 ga
< 5cm co the rai & dam nen 1 lan.



. Stra chiraivira & Iéon mat drong cap) cao:
. Khoi phuc do bang phang ctia mat dwong:
. Lam lop tang curong ma sat:

. Lam I&p ehiu hao mon:

. Gla ewong mat dreong:

. M& rong mat dwong:

f. Vlrarmo’ rong, Vira gia crong:
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i T DIRECTION OF CUT—P>

DRAG
EDGE BROOM CUTTER DRUM

INLAID PAVING WITH BROOM & PAVER m




INLAID PAVING WITH MILLING MACHINE,
MTV & GRAVITY-FED PAVER



ORIGINAL ROADBED

AFTER MILLING

AFTER OVERLAY

AFTER TRAFFIC

OVERLAY SMOOTH AFTER MILLING
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. Cac van dé chung

. To chire quan Iy khai thac duong bo

. Co so’ly luan khai' thae dirong 6 to

. Cac bien dang hw héng ctia duwong o té

. Banh gia chat Ivong khai théc & phan loal

S(ral chira dirong o to

. Ky thuat bae direng & stra chira dirong



VI

1. Bao hiéu dwong bo:

2. Thiét bi phong ho, bdo vé, ddm bado an toan giao
thong; :

(Xem) diéu. & bdo hiéu duong bo 22TCN. 237:2001)
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