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TOM TAT

VAan chuyén béng 6 t6 trén cac mé 16 thién chiém trén 60% chi phi khai thac moét tan than. Néng suét
va chi phi vén chuyén cha yéu phu thudc vao khodng céch van chuyén, chét luong, dé déc cla duong
vén chuyén, chiéu cao chéat hang va tai trong cia xe tai. Trong chi phi van chuyén, nguyén nhién véat
liéu chiém hon 70%. D6i véi mbi loai xe tai, chi phi nguyén nhién vét liéu chd yéu phu thudc vao chét
lrong mét duong, dién hinh Ia luc cén lan. Trén duong tam, ¢é dinh va bén cé dinh trén céc mé cé luc
cén lan ttr 3 + 4%, néu gidm xubng 2%, téc dé xe tai tdng 7%, mirc tiéu hao nhién liéu (1/ 1000 T.km)
gidm tir 15 dén 20%, tuditho cla I6p sé tang tir 5 dén 22%. Phuong phdp gidm luc cén Ian cé thé thuc
hién duoc bang céch st dung da tai chb véi swkét hop thich hop cua cép hat va phu gia cho timg loai
duong hé. Bai bdo phan tich cac yéu té dnh hudng cda lwc can 1dn dén céc chi tiéu kinh té ky thuat cua
vén ti bdng 6 t6 tai va dé xuét cong nghé tai tao vét lidu tai ché nham gidm luc cén Ian cho céc tuyén
duong tam, ¢é dinh va bén c6 dinh tai céc mé 16 thién & Quéng Ninh.

Tir khoéa: Van tai mé, chi phi van tai, strc can Ian, cong nghé gia co vat liéu tai ché

1. DAT VAN BE

Van tai la mét trong nhirng khau chl'n‘h trong cong nghé Dii Kies f
khai thac mo 16 thién. Hién nay, da phan cac mo than 16 457% :
thién thudc Tap doan Céng nghiép Than - Khoang san Viét
Nam (TKV) dang s dung hinh thirc van tai 6 t6 don thuan
V@i tai trong xe tir 20+130 tAn dé& van chuyén dat da va than
nguyén khai. Khéi lwong dat da van tai hang nam cda céac
mo 10 thién thudc TKV tir 15+55 triéu m?® va 1,0+4,5 triéu
tAn than véi cung dd van tai tv 3,0+6,5 km, nang suét thiét
bi 6 t6 tr 70+505 m®/ca, chi phi van tai trung binh khodng
52.000 d/m? (chiém khoang 50+75% gia thanh béc 1m? déat
da) (hinh H.1) [1]. Chinh vi vay cac gidi phap nham gidm chi
phi van tai, trong d6 cé nang cao chét lwong dudng cé vai
trd hét strc quan trong.

1,73%

H.1. Ti trong chi phivan tai
trong o cau gia thanh boc 1 m? dat da

nguyén khai do cac loai 6 t6 ¢6 tai trong tr 20+130
Tan d&m nhan, bao gébm céc loai: Belaz 75131 (130
Tén); CAT 777D (96 Tan); HD785-7 (91 Tan); CAT
773E; F, HD465-7R (55+58 Téan); HM400; Volvo
(32+42 T4n); Scania, HOWO (20+27 Tén).

2. NOI DUNG NGHIEN CclU

2.1. Hién trang céng tdc van tai tai cac mo
than 16 thién vang Quang Ninh

Hién nay, cac mé than 19 thién vung Quang Ninh
dang sr dung hé théng khai thac xubng séu, doc

mot hodc hai bd cong tac, dat da db bai thai ngoai
hoéc bai thai trong. Cong tac van tai dat da va than

- Sb lwong xe: sb lwong xe 6t6 tai 03 M3 16 thién
I&n ving CAm Pha khoang 440 chiéc, trong d6, mé
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H.2. Mét s thiét bi van tai trén cacmo 16 thién ving Quang Ninh
a-Xe CAT777D (96 tan) tai m6 Cao Son; b - Xe Benlaz 75131 (130 tn)

Bang 1. Ching loai va so lugng thiét bi van tai tai mét s6 mo 16 thién ving Cdm Pha [1]
Tén thiét bi

Donvi

1 0t6 CAT 777D (96 Tan) chiéc

2 0t6HD785-5;7 (91 Tan) "
3 0tdBenlaz75581(90T4n)

4 0t0CAT 773E &F(58Tan) !
5  0t0HD465-5;7;7R (55-58 Tan) “
6  0toHD325-6;7&7R (36 Tdn) “
7 01tdkhungddng HM-400-2R,3R Volvo A40D (36--40 Tan)

8  Howo375(31Tén) “
9 MAN(20Tan) !

Tong

Cao Son cb 165 chiéc, mé Coc Sau c6 165 chiéc
va mé Déo Nai c6 109 chiéc (Bang 1). Cacloai 6 to
tai trong 90+96 tan co 86 chiéc, chiém 17,12% téng
sb lwong thiét bi van tai, 6 to tai trong 50+58 tan la
247 chiéc, chiém 61,64 %, con laila cac loai 6 td co
tai trong 31+40 tan (hinh H.2). Nhw vay, tai cac md
16 thién viing CAm Pha céc loai 6 to co tai trong tir
50+96 tan chiém fi trong trén 78%. S6 lwong xe ¢
tai trong I&'n (trén 90 tAn) cé xu thé gia téng khi cac
mé khai thac xudng sau.

- Chét luong xe: do dwoc dau tw tai cac thoi
diém khac nhau, nén chét lwong xe khong déng
nhét, chi yéu la cac xe loai B va loai C (chiém
khodng 75+80% téng s thiét bi van tai).

2.2. Hién trang théng sé va chat Iwong cédc
tuyén dwong van tai

KVl CONG NGHIEP MO, SO 4 - 2021

S6luong
Mé Cao Son Mé Coc Sau Mo Deéo Nai
4 10
14 36 20
2
45 5 4
67 61 27
10
33 3 20
10
10
165 165 109

2.2.1. Hién trang théng sé tuyén duong

- Hé théng céac tuyén duorng trong mé 16 thién
bao gébm céc loai: dwdng trong khai trwdng, dwong
ngoai khai trwdng va dwdng trén bai thai.

+ Pudng trong khai truéng gém co cac tuyén
dudrng tam thoi va dwdng ban cb dinh;

+ Pudng ngoai khai trwong gdm: cac tuyén
dudng t khai trwong dén bai thai va mét bang
san cong nghiép. Cac tuyén dwong nay cha yéu la
dudrng cb dinh, mot s6 tuyén la ban cé dinh.

+ Puong trén bai thai la cac tuyén duong tam
thdi dwoc hinh thanh trong qua trinh dé thai ctia mé.

Céac tuyén duong trong khai trwong, dwong
tr khai trwdng ra bai thai va dwong trén bai thai
thwdng xuyén cé cac xe van chuyén dat da tai trong
I&n 55+96 T4n di chuyén. Pay la cac tuyén dudng
cht lyc ctia cac mé (hinh H.3).
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H.3. Mét s6 tuyén dudng van tai tai cdcmé than 16 thién viing Cim Pha
a- duong trong khaitruong mé Cao Son; b- duong trong khai truong mé Coc Sdu; c- duong tirra bdi thdi mé Coc Sdu; d - dudng trén bai thdimé Coc Sdu

Hién trang cac thong sbé clia cac tuyén dwdng trén cac md 16 thién khu vc CAm Pha duoc thé hién
chi tiét trong Bang 2.
Bang 2. Tong hop cac thong s6 tuyén dudng van tai mot so mé than 16 thién [1]

Loai dudng
T Tnmé Théngsd Donvi CGictuyén duong  Duong tirkhaitruang  Tuyén dudng
trong khai truong ra bai thai trén cac bai thai

Tong chiéu dai km 6,4 42 3.2
Chiéu rong m 15+20 15+20 25+30

1 Déo Nai
Ban kinh cong m 12+18 2025 2025
D0 ddc doc % 711 2-8 6=-8
Tng chiéu dai km 8,2 6,8 57
Chiéu rong m 15+20 15 30

2 (ao Son
Ban kinh cong m 1220 20 2025
Do doc doc % 6=12 2=5 6
Tong chiéu dai km 8,0 45 5,0
(hiéurong m 15+20 20-25 20+30

3 Coc Séu o
Ban kinh cong m 12+20 15-20 30
D0 ddc doc % 7-12 2=7 5+7
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H4. Tinh trang hu héng va xuéng cap mat dudng sau nhiing trdn mua

Trong khai trwérng céc tuyén dudng van tai co
do déc doc tr 6+10%, tuy nhién cuc bd cé doan [én
dén 12+15%, vuot tr 30+60% so v&i tiéu chuan
thiét ké (TCVN 5326:2008).

- Chiéu réng céac tuyén duong trung binh tiy
15+20 m. Theo TCVN 5326:2008, ddi v&i thiét bj
van tai 90+100 T4n, chiéu rong phan xe chay la 17
m (chwa tinh phan 1& va dai an toan), theo do, hién
chi mét doan, chiéu rong dweng chwa dap (ng tét
cho xe 6 t6 ¢6 tai trong = 90 tan lwu thdng.

2.2.2. Hién trang chét lvong mét duong

- Cong tac thi cong duwdrng mé: Nén dwong duoc
hinh thanh trong qua trinh boc dat da (cat ting) va
dé dat da thai. Vat liéu rai Iop 4o duwdng duwoc lay
tlr thanh phan c& hat nhé clia cac déng da né min
trong mé. Cong tac thi cong I&p do dwdng dwoc
thwe hién bang 6 t6 két hop v&i may gat theo trinh
tw sau: (i) Dat da dwoc 6 t6 d6 thanh cac déng trén
tuyén dwong; (i) S dung may gat san déu thanh
I&p c6 chiéu day tir 20+50 cm; (iii) Lu lén, d&m nén
bang 6 t6 hién cé clia mé.

- Chat lwgng mat dwong: Mac du vat liéu rai 1ép
4o duong da duwoc xtc loc dé loai thanh phan c&
hat I&n, tuy nhién c& hat khéng ddng déu nén chét
lwgng mat dwong thudng xuyén bi xubng cép khi
xay ra bi mwa, cuc bd nhiéu vi tri xay ra hién twong
lay 16i, 16 I6m va tron trwot (hinh H.4). Dac biét sau
céac tran mua én, cac thanh phan bét va cé hat nhé
clia l&p cAp phéi bi riva trdi lam 16 ra cac cuc da lén,
gd ghé, gay kho khan cho cong tac van tai va hw
héng 16p xe.

DPé khac phuc cac hién twong hw héng tuyén
dwong nhv da néu & trén, cac mé da thyc hién
cbng tac stra chira, duy tu bang cach dé bu da sau
nd min cé c& hat nhé va gat phang, sau dé dung
chinh 6 t6 ché da ciia mé dé lu 1&n (hinh H.5). Giai
phap duy tu, stva chira nay chi khc phuc tam thoi
trong thoi gian ngan, khi c6 cac tran mua thuong
sé tiép tuc bj riva trdi ngay va lay 16i.

- Ban kinh cong ti thiéu trung binh tir 12+20
m. Theo TCVN 5326:2008, dbi véi xe co tai trong
>90 tan, dwdng tam thoi co ban kinh cong téi thiéu
17+20 m. Nhw vay, theo Bang 2 thi chi mét sé tuyén

H.5. Hién trang cong tac duy tu, siia chita mat duéng bi huwhéng a- cong tac dd ddng; b- cdng tacsan gat tao phing

k72 CONG NGHIEP MO, SO 4 - 2021
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C'had i Khave
110

H.6. Ti trong cac loai chi phi trong gia thanh van tai 1 m® dat da

dwdng trong khai trdng mé dap ng dwoc cho xe
co tai trong I&n hoat dong.

2.3. Quan hé gitra chi phi van tai v&i chat
lwvong mat dworng

Gia thanh van tai dwoc cu thanh tr cac loai
chi phi: nhién liéu (37,85%), vat liéu (39,83%),
kh&u hao (18,17%), tién lwong (2,67%), bao hiém
(0,39%), chi khac (1,10%). Nhw vay, chi phi nhién
liéu va chi phi vat liéu chiém trén 70% (hinh 6). Mtrc
tiéu hao nhién liéu, vat liéu phu thudc chu yéu vao
cung dd va chiéu cao nang tai, théng s hinh hoc
tuyén duong, chat lwgng mat dwong. Hién nay,
mdrc tiéu hao nhién liéu déi voi xe 6 td co tai trong
55+96 tan t 110+150 lit/T.km, tiéu hao sam I6p
trung binh 3000+3350 gi®/bd, dwoc danh gia la cao
so v&i cac md 16 thién trén thé gisi (tiéu hao nhién
li@u 99+130 lit/Tkm, tiéu hao 16p trén 5.000 h/bd).
Chi phi vat liéu dwoc cau thanh t cac loai chi phi
sau: Sam I6p (69,37%), stra chira (19,27%), dau
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H.8. Anh huéng cia siic can lan dén lugng nhién liéu tiéu thu

Sira chiia

H.7. Ti trong chi phi sam |6p trong co cdu chi phi vat liéu

mé& (10,89%), binh dién (0,47%). Chi tiét dwoc thé
hién qua hinh H.7 [1].

2.4. Cédc yéu té chinh anh hwéng chat lwong
mat dwong

2.4.1. Anh hwéng cua strc can 1&n dén thoi gian
van chuyén va lwgng tiéu thu nhién liéu

Strc ¢an Ian tang la nguyén nhan chad yéu khién
cho chi phi nhién liéu tang. Nhw trong hinh H.8, tai
van téc xe di chuyén la 15 km/h, khi sirc can lan
tdng tr 5% lén 10% thi chi sé tiéu thu nhién liéu
tang tw 0,23 lit/h.Tan 1&n 0,48 lit/n.Tan, twong tng
voi 108% [2, 3].

Bén canh d6, strc can lan anh huéng truc tiép
dén thoi gian van chuyén, déi véi duorng dbc 10%,
thoi gian tang thém 12%, déi véi duong bang thoi
gian tang thém 33% (Hinh H.9) [2, 3].

2.4.2 Anh hudng cia strc can l&n téi van tbe xe

Thei gian mdt chu ki van chuyén tang khi suc
can lan trén mat dwémng béng va déc 10% tang
(v6i RR ban dau = 2% )
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H.9. Anh huéng ciia stic can lan dén thai gian van chuyén
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Stc can l&n ciing 1a yéu t6 chinh khién hiéu
suétkhaithac xe gidm. Khi chat lwong mat dwong
xau ciling déng nghta src can lan tdng dan dén
van toc xe gidm, do vay hiéu suét khai thac xe
hay s6 chuyén cho mét ca lam viéc clia xe sé bi
gidm. Nhw minh hoa tai hinh H.10, nhan thay khi
xe day tai va dang leo d6c 8+10% thi mdi 1% strc
can l&n tang sé dan dén tbc do cla xe gidm di
10+13%. Trwdng hop xe day tai, di chuyén trén
dwong bang 0+2% thi mdi 1% strc can 1&n tang
s& dan dén téc do xe giam di tr 18+26%. Twong
&ng v&i mirc gidm tbc dd xe sé& chinh 1a mic
gidm hiéu suét van tai trong mé. Nang suét thiét
bi (chuyén/ca) mot cach gan dung ciing bi giam
di tir 18+26% [2, 3.

Theo mét théng ké khéac cho thay, strc can lan
tang 5% dan dén giam 10% na&ng suét xe va tang
35% chi phi van tai [2, 3].

2.4.3 Anh hudng cua strc cén I&n téi hao mon
I6p xe

Xem xét biéu dd mébi quan hé gitra sb 16p xe thay
thé sau 1000 km di chuyén va strc can I&n (Hinh
H.11), nhan thay khi sirc can I&n 2% tuong rng voi
chi RDS =12,5 tang Ién 4% twong ng v&i RDS =
87,5 thi sé 16p xe thay thé sau 1000 km di chuyén
cling téng |én tw 0,125 Ién 0,225 t&c la tang 80%

2, 3.
|'3 ~ LipAn®i
*— Lip Brasil

| oims l

Lop xe tai mo frong
nr I5p xe Nam Plu

H.11. Anh huéng clia sirc can lan dén s616p xe phai thay
sau 1000 km

2.5. Cdc giai phdp nang cao chat lwong mat
dwong van tai

2.5.1. Co s& dé xuét chét lvong méat duong van tai

Theo két qua nghién ctru cho thay: chét lvong
mat dwong cang tot (strc can l&n cang nhd) thi
nang suat 6 td cang cao, mic tiéu thu nhién liéu
cang giam. Tuy nhién, chi phi xay dwng va duy tu
stra chi¥a cling tang I&n. Do vay, chat lwong mét

K7l CONG NGHIEP MO, SO 4 - 2021
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H.10. Anh huéng cia sifc cin lan dén téc dd di chuyén clia xe

duorng dwoc cho la phu hop khitdng chi phivan tai
va chi phi duy tu, bao dué'ng dwérng nhé nhéat (hinh
H.12). Can cir vao két qua phan tich anh hwéng
cla chat lwgng méat dudng téi hiéu qua cong tac
van tai va kinh nghiém st dung cong nghé cao béc
tai ché tai chd trén thé gidi cho thay: dbi véi cac
duorng mé van tai clia cac mo than 16 thién, chat
lwong mat dwong hop ly twong hng véi stre can
lan bang 2% [2, 3].

Gk thanh wn
i, 0/ Thm

Téing chi phi vin til

Chi phi win i, @7 o

(B,

sirccin lin,%

- i i ks 1 g,
i

S che | B3] srut

H.12. So d6 nguyén Iy xac dinh chat lugng mat dudng
thong qua chi tiéu stic can lan

2.5.2. Cac giai phap cong nghé

Mat duwéng 1a bd phan truc tiép chiu &nh hwéng
cla xe tai trong nang, cla cac tac dong ly hoa gay
ra b&i cac diéu kién thoi tiét tw nhién nhw mua,
nang, d6 dm,... Sw xubng cip clia mét dwdng phu
thudc rat nhiéu vao cac yéu tb trén va sé xubng cap
nhanh chéng khi cac yéu té nay gia tdng moét cach
cwc doan: tai trong cla xe 6 t6 >100 tan, sb lwot
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Phu gia kh& buiva hda
cirng datbé mat

Lép mat rai moi

Cép phéi dat da dam gia c6 xi mang va phu gia
polime, E = [1400+3000] MPa, chiéu day 20+25 cm.

Da 6n dinh vé cuong do

H.12. Két cau dién hinh cia 0 dudng ¢d dinh va ban ¢6 dinh khi mat dudng hién hitu bang phing

xe/ngay dém gia tdng, mua mwa hay mua ndngkéo
dai hon thuwong 18,... Sw xudng cép clia mat dudng
sé lam tang nhanh chi phi van tai tai trong cac maé.

Dé nang cao chat lwong dwérng mé can ap dung
ddng bod cac giai phap vé thiét ké& hinh hoc tuyén
duong, két cdu 4o duong, thiét ké chirc ndng va
xay dwng ché dd bao tri phu hop véi cac loai dwong
tam th&i, ban cd dinh va cé dinh, cu thé:

2.5.2.1. Giai phap thiét ké hinh hoc

1. Vé d6 déc doc

Can c& kinh nghiém thiét ké d6 dbc doc cac
tuyén dwong van tai tai cac moé 16 thién trén thé
gidi, hién trang cac tuyén dwong van tai tai cac mo
than 16 thién vang Quang Ninh, cac tac gia dé xuét
lwa chon d6 déc doc nhw sau:

(i) Béi véi cac tuyén dudng hién cé: Co ban
gitr nguyén theo hién trang néu dd déc doc < 11%,
nhitng khu vuc cé d6 déc doc 1én can caéi tao vé do
déc doc dudi 11%.

(i) Bi voi cac tuyén dudng maéi xay dwng: Do
déc doc trung binh 6+8%, trén mdt quang dudng
dai tr 500+600 m can b tri mot doan dudng co
chiéu dai 50 m voi do déc doc la 2%.

2. Vé chiéu rong tuyén duong

(i) Bbi véi cac tuyén dweng hién cé: chiéu rong
gilr nguyén so v6i hién trang (tr 15+20 m), dbi voi
cac doan dwéong cé chiéu rong nhé hon 15+20 m,
can cai tao m& rong vé gia tri tr 15+20 m;

(i) Bbi v6i cac doan dudng xay mai: Can mé rong
theo gia tri tinh toan cho trng loai xe.

2.5.2.2. Vé gidi phap két cau

1. Béi véi duong ¢b dinh, bén c6 dinh

Déi vai cac loai dwdng nay, nén duwdng 6n dinh,

dovaysé tién hanh stra chira I[&p mat va I&ép mdng
bang cdng nghé gia c dat &trén. Theo do6, phwong
andwa ra sé la:

a) Béi v&i mat duong hién hiu bang phang

Chi tén tai cac hw héng vé da to, vat liéu bong
bat, lwon séng map mé, khéng trdi lun va b ga, giai
phap két cAu nhu sau:

- Rai mot I&p cp phdi vat lieu dat da dam
nghién tlr da ctia mdé dwoc gia cd v&i xi mang va
phu gia polime c6 M& dun dan héi khi hoan thién E
=[150+300] MPa vé&i chiéu day tr 20+25 cm.

-Tronhén hop vat liéu, bd sung nuwdce va phu gia
bang thiét bi gia cd chuyén dung WR2400.

- San gat tao hinh, lun 1&n bang lu chan ctru va
cac loai lu rung, lu hoan thién.

- Phun phu gia chéng bui va héa cirng dét phia
trén mat dwong vira hoan thién.

Két cau dién hinh duoc trinh bay tai hinh H.12.

b) Pbi véi mat duong hién hiu khéng béng
phang

Bi trdi lun, & ga, gidi phap két cu nhuw sau:

- X ly lai bé mat dwong hién hivu dé tranh
nhirng 6 ga, lun, lwon séng sau (>10 cm).

- St dung thiét bi cao béc cao sau xubng mat
dudng ttr 5+7 cm.

- Rai mdt Iop cAp phdi vat liéu dat da dam nghién
tlr da clia mé dwoc gia ¢b véi xi mang va phu gia
polime c6 Mo dun dan hdi dong khi hoan thién E =
[1400+3000] MPa véi chiéu day tr 15+20 cm.

-Tron hén hop vat liéu, bd sung nwéc va phu gia
bang thiét bi gia c6 chuyén dung WR2400 ctia hdng
Wirtgen — CHLB Drc.

- San gat tao hinh, lun 1&n bang lu chan ctru va
cac loai lu rung, lu hoan thién.
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Phu gia khr buiva
hoéa clng dat bé mat

Cép phéi dat da dam gia cb xi mang va phu gia polime tron
lan v&i vat liéu cao tr mat duwdng hién hiru, E =[1400+3000
Pa] MPa, chieu day 20+25 cm.

Da bn dinh vé cwong do

H.13. K&t cau dién hinh ctiado dudng c6 dinhva ban ¢d dinh khi mat dudng hién hiiu khdng bang phang

Két cAu dién hinh dwoc trinh bay tai hinh H.13.

2. Béi véi duong tam thoi

Dbi véi doan dwdng tam thdi, két qua khao sat
tai mot s6 co nén dwong yéu co gia tri moé dun dan
hoi E-LWD nhé hon E-LWD ctia CPPD1 (<85 MPa -
M6 dun dan hdi cia CPBD 1). Tuy nhién, dac diém
cta hé thdng dwéng nay la cé nhiing doan chi ton
tai trong th&i gian ngén tir 1+3 thang va téi da 1a 1
nam, sau d6 s& méat di do qua trinh khai thac. pé
phu hop véi d&c diém nay, giai phap cong nghé
nhw sau:

- Boan dwong tam thoi co tuditho <3 thang

Khéng tién hanh xt ly nén va giai phap dé xuét
la trai mot 1&p cAp phéi da dam dadm bao yéu cau ky
thuat co chiéu day 1a 25 cm.

Vatliéu: c&p phdi da dam nghién Dpex < 40

Chiéu day: 25 cm

Vatliéu: dat tw nhién

CBR=6+8 %

H.14. Két cau dién hinh cia do dudng tam thai ¢6 tudi tho < 3 thang

- Doan dwong tam thoi co tudi tho >3 thang

+ X ly cac doan nén dét yéu: Dao thay thé bang
Cép phdi da dam tiéu chuan.

Cai tao I&p mat dwong bang giai phap gia cbd
¢6 str dung 7% xi mang va phu gia tang cwdng do,
chiéu day I&¢p mat dwdng 25 cm. Vat liéu lam 16p
mat dwdng dwoc 14y tr hdn hop dat da, cach vi tri
th&r nghiém tir 3+3,5 km.

+ Twdi phu gia khr bui trén mat dwong.
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H.15. Két cau dién hinh cia do dudng tam thoi ¢6 tudi tho >3 thang

2.5.3. Vatliéu

Lwa chon véat liéu I&p mat sao cho mat duwdng
han ché dugc cac loai hw héng dién hinh & trong
dwérng mé nhuw: da to cat 16p, bong bat vat liéu, map
mé luwon séng, sinh 1y khi trdi mwa va bui khi troi
néng. Ngaai ra, dé tranh cac hw hdng do mat duwong
bi bién dang nhw tréi lun, 6 ga do két cAu 4o dwong
khong dd kha nang chiu lwc thi vat liéu I&p mdng
cling nhw nén dat phai dwoc lwa chon sao cho dap
&ng cac yéu cau ky thuat, cu thé nhuw sau [2, 3]:

1. Vét liéu 16p mat

- Chi s6 CBR & do chat 98%, cbi cai tién = 80.

- Buong kinh ¢& hatIon nhét, D__ <40 mm.

- C& sang P4,25 < 20%. D6i v&i noi chiu tac
déng ngudn &m nhiéu: 5% < P4,25 < 10%.

- Thanh phan hat dam béo theo yéu cau ky thuat
quy dinh tai hinh H.16 dw&i day:

- Hé s6 co ngét: Sp nam trong khodng 95+130;

- Hé sb cép phdi: Gc ndm trong khoang 25+32;

- Chi s6 déo PI = 4+8;

- Gigi han chay LL = 17+24;
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- Gi¢i han déo PL = 12+17;
- C& sang P075/P424 = 0,4+0,6.

Cip phéi hat tiéu chuin
cho vit li¢u lam lép mat dudmg
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H.16. Cap phdi hat phi hop lam méat dwéng

2. Nén tang

- Cwong dd chiu nén > 100 MPa;

-Ham lugng hat mém yéu phong héa, lvong lot
sang 2 mm < 20%;

- Hat mém yéu phong héa < 1%;

- Hé s6 mai mon Los Angeles < 30%;

- Khéi lwgng thé tich = 2,0 tAn/m3;

- Kich thugc hat Ion nhéat D__ _béang 2/3 chiéu day
méi I&'p ctia mdi [an d&m 1én, bdng 200+300 mm.

Két qua phan tich mau da thai tai mé Béo Nai,
Coc Sau, Cao Son hoan toan dap rng cac yéu cau
dé tr& thanh cbt liéu lam dudng cho cac xe co tai
trong 100+130 tAn. Cuwong dod khang nén cua da &
trang thai kho tir 111,8+123,8 MPa, nhd hon pham
vi lam viéc cGia may nghién. Do dd, cong nghé trén
hoan toan co thé ap dung tai cac mo than 16 thién
vung Quang Ninh [1].

Két qua thi nghiém mau vat liéu tai ché cho thay:

TAI LIEU THAM KHAO

cac tinh chat co ly cGa mau vat liéu tai ché nhw
cudng do chiu nén, chiu ép ché, mé dun dan héi va
chi s6 CBR déu dat yéu ciu vé&i cac tiéu chuan cua
mat dwd'ng hién hanh TCVN 3552-2014 [1].

V6&i danh gia so bo bang hinh anh co thé thay
chat lwgng mat dwérng mé hién nay 1a rat xau, strc
can lan phai trén 5%.

3.3. Két qua va thao luan

Két qua tinh toan cac chi tiéu kinh té - k§ thuat
phwong an dé xuét cho diéu kién twong tw mé mo
Coc Sau, Cao Son cho thay: sau khi cai tao chét
lwgng mé&t dworng, ndng suat ca cla 6 t6 96 tan
ting 3,7%, tiéu hao nhién liéu gidm 6+7%, sé gi®
hoat déng cuia 16p xe tidng 6,82+22,37%, gia thanh
van tai giam 4.492 d/m? so v&i hién tai [1].

4. KET LUAN

Nhitng nam t&i, cac mé than 10 thién ving
Quang Ninh tiép tuc khai thac xubng sau, khdi
lwong van tai dat da hang nam tor 30,0+55,0 triéu
m® va 1,0+4,5 triéu tAn than nguyén khai, chiéu
cao nang tai 450+600 m. Trong khi d¢, gia thanh
nguyén nhién liéu (xang dau, dién nang) c6 xu thé
leo thang. Do d8, cAn xem xét nghién cru gidi phap
co6ng nghé nang cao chat lwgng méat dwdng van
tai nhw da nghién ctru & trén. Trén co s& do, xay
dung qui trinh thiét k&, thi cong, bao tri phu hop
nham gop phan tang nang suét van tai, giam gia
thanh céng doan van tai, gidm thiéu nguy co méat
an toan chira, gidm nguy co mét an toan, 6 nhiém
mdi trwdng cho cong tac van tai bang 6 to trén cac
md than 16 thién vang Quang Ninh naéi riéng va cac
md than noi chung ctia TKVO

1. Vién KHCN Md - Vinacomin, 2019. Bao céo nghién ctru lira chon céng nghé, thiét bj ndng cao chat
lwong dwong maé 16 thién thuée TKV. Ha NGi, 106 trang.
2. RJ.Thompson, Mining Roads, Mine Haul Road Design, Construction and Maintenance Management,

2011.

3. Kwame Awuah-Offei, Energy Efficiency in the Minerals Industry, Best Practices and research Direction,

Springer, 2018.
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MATERIAL REINFORCEMENT-N-SITU TECHNOLOGY FOR IMPROVEMENT
THE QUALITY OF ROAD SURFACE FOR TRANSPORTING SOIL AND ROCK
BY TRUCK ON OPEN-PIT COAL MINES IN QUANG NINH AREA

Do Ngoc Tuoc, Doan Van Thanh, Dao Phuc Lam

ABSTRACT

Transportation by trucks on open pits account for above 60% of the cost for mining a ton of coal. The
tfransportation productivity and cost mainly depend on the transport distance, the quality, the slope of
transport road, the height of loading and the truck load. In the cost of transp ortation, the raw materials and
fuel account for over 70%. For each kind of truck, the cost of raw materials and fuel mainly depend on the
quality of road pavement, that typically the rolling resistance. On the temporary, fixed and semi-fixed roads
on mines with the rolling resistance from 3+4%, if reduced to 2%, the truck speed increases by 7%, the fuel
consumption (I/1000 T.km) decreases from 15 to 20%, the tire life will increase by 5 to 22%. The method
of reducing the rolling resistance is feasible in using the in-situ rock with the appropritate combination of
particle grade and additives for each kind of the pit road. The paper analyzes the influencing factors of
rolling resistance on the economic and technical indicators of transportation by trucks and recommends the
material reinforement-in-situ technology to reduce the rolling resistance for the temporary, fixed and semi-
fixed roads at open pits in Quang Ninh.

Keywords: mine transportation, transportation costs, rolling resistance, material reinforcement-in-situ
technology.
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Trach nhiém phap ly ctia cac tac gia bai bao: Céc tac giad hoan toan chiu trdch nhiém vé céc sé liéu,
néi dung céng bé trong bai bao theo Luat Béo chi Viét Nam.
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