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Nghién cu t6ng quan vé vat liéu khoang
tu nhién va nhan tao lam duong 6 t6
s dung vat liéu dia phuong tinh Ninh Thuan

® ThS. PHAM MINH TAN

Ban Quan ly du dn cdc céng trinh giao théng tinh Ninh Thudn
B TS.VO NHAT LUAN®

Trudng Dai hoc Vdn Hién

Email: “luanvn@vhu.edu.vn

TOM TAT: Viét Nam ciing nhu cac nudc trén thé
gidi dang phai déi mat véi thach thic bién déi cla
khi hau do bd bién dai. Tinh Ninh Thuan thuéc
Nam Trung bd gidp bién cé khi hau thudc ving
Duyén hai. Hé théng dudng bdé déng gdp vai tro
quan frong frong su phat trién kinh t& - xa hai,
quéc phong - an ninh cla quéc gia, dac biét déi voi
dudng ven bién va hanh lang bién gidi. Céng trinh
duong 6 16 st dung chi yéu vat liéu dia phuong Ia
mot sy lua chon dang luu y dé phat trién duong bo
ven bién khi luu luong xe 1én, cting nhu hé théng
dudng cao t6c sdp téi. Ninh Thuan la mét tinh cé
nguén vat liéu dia phuong phong phud nhu cat min,
dat dép, tro bay va cac thai phdm tU mo san xuat
da. Nghién ctu nay trinh bay t8ng quan vé mot sé
khdo sat ban dau vé vat liéu khoang tu nhién ciing
nhu nhan tao dé cé thé két hop lam vat liéu dép
K95, vat liéu ddp K98 va cac lép cla két cau méat
duong. Vat liéu khoang dia phuong Ninh Thuan va
phé thai cong nghiép nhu tro xi nhiét dién c6 thé
dap Ung dugc cac yéu ciu ky thuat cla vat liéu dap
nén duong va két cdu mat duong 6 té thude dia
ban tinh Ninh Thuan va phu céan.

TU KHOA: K&t cau mat duong, vat liéu dép, tro xi
nhiét dién, vat liéu khoang tu nhién, vat liéu khoang
nhan fao.

ABSTRACT: Vietnam, like many countries around
the world, is facing the challenges of climate
change due to its extensive coastline. Ninh Thuan
Province, located in the South Central Coast, has
a coastal climate that significantly impacts its
development. The road system plays a vital role in the
socio-economic advancement and national defense
of the country, particularly concerning coastal roads
and border corridors. The use of local materials in road
construction is a noteworthy option for developing
coastal roads, especially given the high traffic volumes
and the upcoming highway system.

Ninh Thuan is rich in local material resources,
including fine sand, fill soil, fly ash, and by-products

from stone quarry operations. This study provides
an overview of initial surveys on both natural and
artificial mineral materials that can be combined
to produce K95 and K98 fill materials, as well as
layers for pavement structures. The local mineral
resources and industrial waste, such as thermal
power ash and slag, are capable of meeting the
technical requirements for road embankment
materials and automotive pavement structures in
Ninh Thuan Province and its neighboring areas.

KEYWORDS: Road surface structure, backfill
materials, thermal power ash and slag, natural
mineral materials, artificial mineral materials.

1. DAT VAN PE

T khi nghién cltu méi ctia George W. Bartholomew dé
xuat két cdu mat dudng bé tdng xi mang (BTXM) lan dau
tién & trung tam Bellfontain, Ohio, USA cho dén nay, mat
dudng BTXM dugc phat trién rong rai & hau hét cac nuéc
trén thé gisi. G Uc, dudng cao téc bang BTXM chiém 67%,
& Trung Quéc dudng cao téc bang BTXM chiém 60%, Han
Quéc dudng cao toc bang BTXM chiém 65%. Két cau mat
dudng ciing hodac moéng cuing clia mat duong asphalt s
dung mét lugng 16n vat liéu khodng tu nhién va vat liéu
g6c khoang nhan tao. Theo quy hoach phat trién GTVT
dudng bo Viet Nam dén nam 2020 va dinh hudng dén nam
2030 [1], d€n nam 2020 da dat muc tiéu xay dung 24 doan
tuyén, tuyén cao tc vai téng chiéu dai 2.381 km. § Viét
Nam dang trién khai hé théng dudng Tuan tra bién gidi
véi khodng 11.000 km va dy an dudng Boéng Trudng Son
c6 chiéu dai khoang 400 km st dung két cdu mat dudng
BTXM. Lugng xi mang san xuat trong nudc hién nay dang
du thlra so v6i nhu cau thuc dung trong xay dung, dac biét
la nhiéu du an bat dong san xay dung nha dang bi dinh tré,
viéc dua vao xay dung dudng BTXM la dung chu truong
cGa nganh GTVT. S dung t6i da dugc vat liéu khoang tu
nhién va khoang nhan tao nén st dung chat két dinh la xi
mang. Két cau mat dudng BTXM hodc méng cling clia mat
dudng asphalt la mot lua chon doi véi cac dudng ndi bd

53
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khu xe tai nang, diéu kién khi hau khac nghiét ciing nhu hé
théng cao toc hién nay.

Hién nay, theo Quy hoach dién VIIl cho thdy ngay cang
nhiéu phat thai tir nha may nhiét dién. D€ thuc day tién trinh
strdung tro xi tirnha mdy nhiét dién nhanh han thi mét trong
nhiing gidi phép la s&rdung lugng tro xi lam vat liéu xay dung
c6ng trinh giao théng. Theo tinh toan so b, néu lam dudng
cap 3 dong bang tir dat nén 1én dén két cau c6 st dung tro
bay thi c6 thé diing dén 1.000 tan tro xi/1 km dudng, néu s
dung cho dudng giao théng ndng thon thi khoang 500 tan
tro xi/1km dudng. Nhu vay, tan dung triét dé nguén tro xilam
vat liéu xay dung cong trinh giao thong sé giai quyét duoc bai
toan tén dong bai xi thai & cac nha may nhiét dién.

V& van dé nay, ngay 12/4/2017, Tha tudng Chinh ph
da co Quyét dinh s6 452/QD-TTg phé duyét Dé én ddy manh
Xt ly, s&r dung tro, xi, thach cao; Chi thi s6 08/CT-TTg ngay
26/3/2021 vé “Day manh x{ ly, s&r dung tro, xi thach cao cla
cac nha may nhiét dién, héa chat, phan bon lam nguyén liéu
san xuat vat liéu xay dung va cac cong trinh xay dung”; Bao
cdo s6 2859/BC-EVN ngay 26/5/2021 cutia Tap doan Dién luc
Viét Nam trinh B GTVT dé phéi hop xt ly trong viéc xay dung
cbng trinh co s& ha tang giao thdng va nhiéu dé tai du an cé
lién quan dén tro xi nhiét dién... dia ban tinh Ninh Thuan gan
sat vdi trung tam dién ludi I6n clia qudc gia la Vinh Tan nén
thuan Igi trong viéc cung cdp nguédn vat liéu khoang nhan tao
nhu tro xi nhiét dién trong xay dung giao thong.

2. THUC TRANG SU DUNG VAT LIEU KHOANG
TRONG XAY DUNG G NINH THUAN

Thuc trang st dung vat liéu khodng g6c xi mang vao xay
dung dudng b hién nay chd yéu tap trung vao mang dudng
giao théng néng thon tir cap xa trd xudng (dudng xa, dudng
thon xém). Theo s6 liéu théng ké ciia Cuc Budng bd Viét
Nam, téng s6 km dudng BTXM la 22.227 km (dat khoang 9%,
chua ké t6i dudng dé thi va dudng chuyén dung), trong do ti
1& dudng quéc 16 c6 626 km, chiém 2,82% (chi yéu la dudng
H6 Chi Minh va mot vai doan tuyén qudc 16 bi ngéap trong
mua mua 10), thdp nhéat la tinh 16 (211 km, chiém 0,95%),
dudng BTXM lam cho dudng giao thong néng thén dat cao
nhat (18.898 km, chiém trén 85%). V& tiéu chudn hudng dan
dé thiét ké, thi cong nghiém thu mat dudng BTXM cling con
dang han ché, hién tai méi c6 cac huéng dan tam thoi vé thiét
ké mat dusng BTXM theo QD3230 nam 2012 va thi céng
nghiém thu mat dudng BTXM theo QD1951 ndm 2012.

® Kha ndng cung cdp vat liéu khodng tu nhién va nhan
tao cua tinh Ninh Thudn:

Tinh Ninh Thuan nam trong pham vi déi cau trac kién

tao u6n nép Mesozoi, tham gia vao cau tric dia chat khu
vuc gém cac thanh tao tram tich luc nguyén, tram tich
phun trao, cac thanh tao macma xam nhap va cac tram
tich tré Neogen - Dé tu. Giéi Mezozoi gobm cac da cat két,
cét, bot két, sét két. Chung phan b6 chd yéu trén dién tich
cac xa Ma N&i, Hoa San thudc huyén Ninh Son; Phudc Tan,
Phudc Tién, Phudc Binh thudc huyén Bac Ai. Hé tdng Nha
Trang gbm cac da andesit, andesitodacit, dacit, trachiryolit,
felsit va tuf. D4 10 ra & Nhon Son va phudng D6 Vinh cac da
macma xam nhap va cac thanh tao xam nhap dugc thanh
tao trong gi¢i Mézozoi, hé Kreta, théng trung gém cac phuc
hé Pinh Quén, Déo Ca va Ca N&, chiém 3/4 dién tich toan
tinh. Cac tram tich tré neogen - dé ti va cac tram tich tré
nay dugc thanh tao co lién quan chat ché dén hoat déng
cla cac séng sudi va bién trong vung. Cac dat tan tich cac
thanh tao nay dugc hinh thanh tir cac da géc khac nhau.

Céac dac diém vé dia chat cho thay tinh Ninh Thuan c6
tiém nang vé vat liéu dat xay dung cuta tinh Ninh Thuan
la rat 16n. Cac thanh tao tram tich tré, tan tich trén da géc
thudc cac hé tang da phun trao, cac thanh tao tan tich trén
da g6c thudc hé tang La Nga va cac thanh tao tan tich trén
da g6c thudc cac phiic hé da xam nhap. Diéu d6 cho thay
Ninh Thuan la tinh cé diéu kién dia ly tu nhién da dang, cho
nén khi hau tinh Ninh Thuan chiu su chi phéi cta nhiing
quy luat kha phuc tap va déc dao, tao thanh nhiing tinh
huéng riéng tach rai khéi nhiing khuén mau chung cta
nén khi hau nhiét déi gio mua, am.

3. NGUON VAT LIEU KHOANG TU NHIEN TAI TiNH
NINH THUAN

3.1.Ngudn vatliéu dat, da tu nhién tai tinh Ninh Thuan

Nguon dat, da xay dung & Ninh Thuan c6 trir lugng
kha 1én va phan bo rong khap trén tat ca cac huyén. Trong
do, ngudn da thién nhién & tinh déu c6 chat luong tét, trir
lugng tai nguyén du bao nhiéu, trong d6 cac loai da nguén
g6c magma phun trao cht yéu phan bé trong huyén Thuan
B&c va Bac Ai, it hon c6 mat trong huyén Ninh Son. Hién
nay, trén dia ban tinh Ninh Thuan da phat hién, diéu tra
khao sat khodng 22 mé va diém mé da xay dung véi téng
tai nguyén du bao (TNDB) vao khodng 2.828,6 triéu m?, trén
téng dién tich phan bé khodng 43,3 km2 Nguén nguyén
liéu nay dugc phan bé & cac khu vuc khac nhau, do dia hinh
va khi hau chi phéinén dac diém phan bé dat & Ninh Thuan
cling c6 nhiing dac thu riéng. Nhém dat tan tich phong hoa
tur cdc da xam nhap thudng mang hoac khong gép trén bé
mat da géc. Nguyén nhan chinh la dia hinh phat trién trén
cac da nay thuong doc nén bi rira tréi manh.

Baéng 3.1. Dién tich phan bé'va tai nguyén du bao cda mét sé'loai dat d3 va dang st dung 1am vt liéu xay dung tinh Ninh Thuén [2]

STT Loai dat Vi tri (huyén) | Dién tich (ha) | TNDB (triéu m?)
Nui Ba Rau, Ong Ngai, Tay Hon Dung Thuan Béc 5.800 23,5
Mé da Nui Ong Cau (xa Thanh Hai), Nui Quyt (xa Tri Hai) Ninh Hai 3.300 19,8
3 Phuéc Tién, S6 Ngang, Nui Nai, Phudc Chinh Bac Ai 4.800 24,2
Tan Binh, Lam Son (thon Lap La), Hon Ngang, Nui Ngéng,
4 Luong Tri, Hoa San, Hon Giai, My Hiép, Ma Ndi (thén Do), Ninh Son 4300 28,5
Hanh Tri, Tan Lap 2
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STT Loai dat Vi tri (huyén) | Dién tich (ha) | TNDB (triéu m3)
Hoa Thanh, An Hai, Hoai Trung, Phuéc Thai ndi Chéng, . ,
5 Phudc Hitu, Phuéc Vinh Ninh Phuéc 16.200 162,36
6 Na}rn nl‘u Mavieck, Tay Bac nui Mavieck, Phuéc Dinh, Tay Thuan Nam 4200 16,84
Nui Cha Bang

Mién Nam Trung b6 nhu Ninh Thuén c6 moét luong cat
min rdt I&n hau nhu chua khai thac d€ lam giao théng ma
cht yéu van khai thac cat song. Cat min ¢ day dat mé-dun
d6 I6n khong cao M, tif 1,0 dén 2,0.

3.2. Nguén vat liéu tro bay va xi 16 cao khu vuc
Ninh Thuan

Hién nay, cac nha may dién dét than dang ap dung cac
cong nghé sau: D6t than phun, d6t than tang soi tuan hoan.
Nam 2018, Viét Nam c6 22 nha may nhiét dién than dang hoat
déng, trong d6 8 nha may dung céng nghé dét 16 hoi tang séi
tuan hoan (CFB) strdung than ndi dia chat lugng thap (cam 6),
14 nha mdy dung cong nghé than phun (PC) sit dung than ndi
dia chat lugng tot hon (cam 5), than nhap bitum va a bitum
V6i téng cdng sudt 13p dat khodng 15.554 MW [3] thi lugng
tro xi phat thai khoang 15 triéu tan. Dukién sau nam 2020, véi
s6 lugng 43 nha may sé thai ra hon 30 triéu tan tro xi/nam [4].
Tro bay la phu gia khodng hoat tinh dugc st dung trong bé
tong thong thudng, bé tong khéi 16n va bé téng dam lan [5].
Yéu cau ky thuat déi véi tro bay dugc qui dinh trong cac tiéu
chudn TCVN 10302:2014 [5], ASTM C618 [6]. Mau tro bay clia
Nha may Nhiét dién Vinh Tan duoc ldy truc ti€ép ti silo va bao
quan theo tiéu chudn TCVN 10320:2014[7].

Béng 3.2. Chi tiéu chat luong tro bay
ctia Nha may Nhiét dién Vinh Tan 4 & sat Ninh Thuan [8]

STT Tén chi tiéu Két qua
1 Khéi lugng riéng cta tro bay 2,28 (g/cm?)
2 | Thinghiém dé min dya trén lugng lot sang 16,1 (%)
3 Thi nghiém ty dién bé mat clia trobay | 3.517 (cm?/q)

XiIo cao dugc tao thanh trong qua trinh sdn xuat gang. Tuy
thudc vao qui trinh lam ngudi xi 16 cao dugc phan lam hai loai:
Xi 16 cao (XLC) lam ngudi cham (air cooled blast furnace slag
viét tat la xi ABSF) dugc lam ngudi tu nhién tir khéng khi hoac
nudc va xi hat 16 cao (XHLC) (Granulated blast furnace slag), viét
tat la GBFS. Xi GBFS la néng chay hinh thanh tir 16 cao dugc
thao chay ra cac muong dan va dugc phun nudc véi ap luc cao
dé 1am lanh nhanh tao nén cac hat giéng nhu hat cat c6 cau
trdc x6p. Cac hat xi nay trén vai nudc tao nén hén hop long
dugc bom ra bai khir nudc, tai dé cac hat xi dugc réc nudc tu
nhién. Thanh phan hoa ctia xi 16 cao thong thudng gém canxi
oxyt (Ca0) va silic oxyt (SiO,) la cac thanh phan chinh. Ching
chtia nhiéu véi khi so sanh véi dat va da trong tu nhién. Ngoai
ra, ching con chtia nhém oxyt (AIZO3) va magié oxyt (MgO) cé
thé dung & dang chat két dinh trong gia c6 méng cling cla
mat dudng 6 t6 hodc két hop lam mat dudng BTXM.

4. KET LUAN

Diéu kién ty nhién Ninh Thuan da quyét dinh dén sy hinh
thanh nguén VLXD KTN. Ninh Thuan c6 >3/4 la dién tich nui
thap va déi, khi hau nhiét déi ndng va khé véi luong buic xa va
nhiét do cao, lugng mua thap (bac nhat ca nudq), lugng béc

hoi cao hon lugng mua... Ninh Thuan c6 diéu kién dia chat
kha phtc tap, gom phan I6n la da xam nhap, mét dién tich
nhé hon la da phun trao va tram tich luc nguyén; cac thanh
tao tré (dat cac loai) it phd bién ca vé dién va chiéu sau phan
b6. Vi vay, nguén VLKTN c6 mét s6 nét néi bat:

- Ninh Thuan la tinh giau tai nguyén &4 xay dung, dac
biét la cac da xam nhap. Ba lam VLXD gom c6: Xam nhap
granit cac loai (axit va trung tinh), da tram tich (nui Itra va
luc nguyén) thudc cac phic hé va hé tang khac nhau, vai
trit lugng 16n, chat lugng kha t6t, diéu kién khai thac kha
thuan lgi phuc vu xay dung giao théng.

- Bat lam VLXD cua tinh khéng nghéo nhung cling
khong giau, gom chd yéu la dat c6 ngudn goc tan tich
phong héa tir cac da phun trao (phé bién trén da géc thudc
hé tang Bon Duong), tram tich luc nguyén; cac dat nguén
g6c song va song G (ap). Cac nghién ctu vé dat con mang
tinh thuc t€, chua day du va hé théng nén kha nang tan
dung céc loai dat con han ché.

-Trong s6 cac loai dat s dung lam vat liéu dap dudng,
dat tan tich phong héa trén da phun trao thudéc hé tang Don
Duang c6 pham vi phan bé rong, mét s6 tuyén dudng da sur
dung dat dé ddp. Thuc té€ da xac nhan dat cé tinh truong né
va co ngot. Trong dat co thé c6 thanh phan dac biét. D& st
dung chung can cé nhiing nghién cttu b8 sung thém.
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