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Pic tinh va kha nang sir dung dat basalt viing Xuan Loc, Pong Nai
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! Truong Dai hoc Tai nguyén va Méi truong TP.HCM
2 Truong Dai hoc Mo - Dja chat Ha Ngi

TOM TAT

Dat basalt phan b6 kha rong rdi va hau nhu phii kin khip khu vic Xuan Loc, tinh Dong Nai. N6 ¢6 mot s6
ddc tinh dia chat cong trinh dac biét nhu: cau tao x4p, hé sb rdng cao, ty trong cao, dung trong kho thap,
tan rd manh va c6 tinh lun uét. Bé st dung loai dat nay 1am nén cho céc cong trinh xay dung dan dung,
cng nghiép, glao thong, 1am mai truong xay dung, vat ligu xay dung... can thiét phai tién hanh cai tao.
Nghién cuu nay cho thay kha nang polyme hoa dat basalt bang céch tron voi két hop véi phu gia, cho két
qua tot vé cuong d cling nhu tinh chat 6n dinh cua dat dbi voi nuéc va thiét lap dugc cong thirc polyme
hoa dat: Dét basalt + 4% V6i + 0,31/m?3 phu gia.

Tir khéa: Dat basalt; Xuan Loc; tng dung cua basalt; polyme hoa.

1. Pit véan dé

Ving nghién ctu thude dia phan huyén Xuéan Loc - thanh phé Long Khanh, nim & phia Bong Nam cua
tinh DOng Nai, cach thanh phé H6 Chi Minh 80km vé phia Dong Bac va cach Ba Ria Viing Tau 60km vé
ph|a Bac Trong nhimg ndm gén day, voi vi tri dac biét quan trong 1a trung tam kinh té I6n cua vang va la
dau méi giao thdng quan trong, noi lién cac khu cong nghiép Xuan Loc, Trang Bom, Bién Hoa, thanh phé
Ho Chi Minh va khu dau khi - du lich Ba Ria Viing Tau - Long Hai, cing véi téc d6 d6 thi hoa rat nhanh,
doi hoi phai phat trién co s¢ ha tang, xay dung, giao thong, ciing nhu nhu cau sir dung vat liéu xay dung rét
I6m, dac biét 1a ngudn vat liéu dat basalt tai chd. Do d6, viéc danh gia tiém ning st dung basalt tai chd véi
muc tiéu tng dung cho cac linh vuc trén | hét st can thiét va cip bach.

2.Coso'ly thuyétrvz‘l phwong phap nghién ciru
2.1. Co sé ly thuyét

Kha nang str dung ngudn vat liéu xay dung rat I6n, dac biét 1a ngudn vat liéu dit basalt tai chd, dap ung
phét trién co s¢ ha ting, xay dung, giao thdng... can thiét phai tién hanh cai tao. Mot trong nhirng phuong
phap dugc dé xuit la polyme héa dat basalt. Phuong phap nay can céc vat lidu thiét yéu nhu:

- Pat: dung dét basalt

- V6i: dung voi bot, ty 1& hdn hop 1a 2-4-6% voi, tinh theo khéi luong dét.

- Phy gia: dung héa chit co dac tinh ion héa cao, ty 1é hdn hop 12 0,2-0,3-0,4 I/m2.

Dé polyme hoa dét basalt c6 thé sir dung voi két hop vai phy gia, hinh thanh mot chat két dinh ¢6 d6 bén
héa hoc cao, nho chat két dinh nay 1am ting do bén cua dat. Néu tron voi vao dat thi phan ang héa hoc xay
ra dau tién 1a phan ung giita voi va nudc ton tai trong cac 16 rong cia dat theo phwong trinh sau:

Ca0 + H,0 — Ca(OH): 1)

Ca(OH); duoc tao ra s& tham gia vao qua trinh ly héa hoc trong hdn hop dét véi voi, dic trung bai phan
(rng thuy héa véi SiO; c6 trong thanh phan khoang vt cia dat, phuwong trinh phan tng nhu sau:

Ca(OH); + SiO; + n.H;0 — Ca0.Si0y.(n+1).H,0 @)
Ca(OH); + Al;05.2Si0; + m.H,0 — CaO0. A|203 2Si0,. (m+l) H.0 3)

Qué trinh trén di&n ra lién tuc va lau dai tao lién két kién tric bén viing, lam cuong do tang cao va on
dinh véi nuée. Néu lam ting do hoa tan cac thanh phan SiO,, Al,03.2Si0; trong dét thi s& 1am ting dang
ké d6 bén cua dét duoc polyme hoa.

Mt khac, trong méi trudng nudc trong cac 16 réng cua dat, Ca(OH), duoc tao thanh s& phan ly theo
phuong trinh sau:

Ca(OH), —> Ca® + 20H" (&)

Céc cation Ca?* dugc tao thanh hoan toan c6 kha ning trao ddi véi cac cation kim loai khac ¢ tang
khuéch tan cua hat keo sét va hap phu ngay trén bé mat ching. Két qua lam cho bé day tang khuéch tan
giam di, lyc hut gitra cac hat keo sét tdng va tinh hao nudc giam.

*Tac gia lién hé:
Email: themquoctuan@gmail.com
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Cung Véi cac qua trinh trén, su cacbonat hoa ciing xay ra, ¢6 tac dung gin két cac hat rin lai vai nhau,
hinh thanh cac méi lién két kién tric bén vimg hon giita cac hat rén, gép phan lam ting d6 bén cua dit dugc
polyme héa. Mot phan voi du thira theo phuong trinh (1) va Ca(OH). duoc tao thanh lai tiép tuc tac dung
v6i CO, ¢ thé c6 trong thanh phan pha khi caa dit tao két tua CaCOs, chinh CaCOj3 gin két c4c hat rin lai
v6i nhau. Phuong trinh phan tmg nhu sau:

Ca(OH), + CO; — CaCOs{ + H,0 ®)
CaO + CO, — CaCOs! (6)

Nhu vy cac qué trinh Iy héa hoc xay ra gitta dat, voi va phu gia hoa chit cé tac dung twong hd nhau,

hinh thanh nén d¢ bén cua dat duoc polyme héa.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp khao sat thuc dia

Khao sét va mo ta cac dic diém cau triac dia chét, dia hinh dia mao ciing nhu dic diém phan b cua céc
thanh tao basalt, lay cac loai mau co Iy, mau ché bi... dé phan tich, thi nghiém phuc vu cho nghién cuu.

2.2.2. Phuwong phap phan tich thi nghiém

Phuong phap nay gdm cac phan tich, thi nghiém dé xac dinh thanh phan, tinh chit co 1y va kha niang
polyme hoa dat basalt, cu thé nhu sau:

Phan tich thanh phan va tinh chét co 1y cua dt basalt: x4c dinh thanh phan hat, cac chi tiéu tinh chat vat
1y va co hoc caa dat nhu do 4m tu nhién, dung trong tu nhién, khéi luong riéng, giéi han chay, gisi han
déo, lyc dinh két, géc ma sét trong, hé s6 nén 1an, hé sé tham va céc chi tiéu dan xudt khac. Ngoai ra con
xéc dinh ddc tinh tan rd, lun w6t ciing nhu kha nang ddm chat tiéu chuan cua dét basalt.

Thi nghiém danh gia kha niang polyme hoa dat basalt: tién hanh cac thi nghiém xéac dinh cac chi tiéu vé
kha nang dam chat dat, cuong do khang nén, toc do tan ra... Trinh ty tién hanh céc thi nghiém dugc thyc
hién nhu sau:

- Nghién nho va ray dat: 100% lot qua rdy 20mm, 80% lot qua rdy 10mm, 50% lot qua ray 5mm;

- Xac dinh do am cia dat da nghién nho (Wp, %);

- Tron dat véi voi (tron kho) theo céc ty 16: 2%, 4%, 6%, can kiém tra muc do tron déu;

- Xéc dinh d6 4m cua dat da tron déu véi voi (Way, %);

- Pha phu gia twong tng véi liéu luong 0,2-0,3-0,4 1/m3 vao nuéce rdi khudy déu;

- Xéc dinh luong nudc ¢6 phu gia (Vypg ) cin tusi dé cac hén hop B-V dat do m téi wu, theo cong thuc:

M
VNPG = ﬁ(wi _WDV)

trong do: M py - Khi lugng dat tron voi (g); Wi - D6 am cuia dat tron voi can dat dugc (%)

- Duc mau bang khudn, gom hai loai mau: mau ddi chiing va mau thuc nghiém, theo cac cng thirc phoi
tron dat - voi - phu gia ghi trong Bang 1 (Hinh 1. T6 hop mau thi nghiém duoc ché bi).
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Hinh 1. Té hop mau thi nghiém duwoc ché bj
Bang 1. Cac cdng thic phdi trén dat - voi - phu gia

LO{li m?nu A , K: oo n X P .
thi nghiém Cong thirc phoi tron dat - voi - phu gia
Mau ddi chiing 0% Vi + 0,0+0,2+0,3+0,4 lit Phy gia

Codng thuc 1: Cdng thirc 2: Cdng thuc 3:
2% Voi + 0,2 lit Phu gia | 4% V06i + 0,2 lit Phu gia | 6% Voi + 0,2 lit Phu gia
2% Voi + 0,3 lit Phu gia | 4% V06i + 0,3 lit Phu gia | 6% Véi + 0,3 lit Phu gia
2% Voi + 0,4 lit Phu gia | 4% V06i + 0,4 lit Phu gia | 6% Vi + 0,4 lit Phu gia

Mau thyc nghiém

Tong s to hop mau thi nghiém Ia: 26, gom ¢6 8 to hop mau doi chiing va 18 t6 hop mau thyc nghigm.
Moi t6 hop mau thi nghiém duoc ché bi 6 mau, gom ¢6: 2 mau luu, 1 mau thi nghiém tan ra va 3 mau thi
nghiém cudng do khang nén theo thoi gian luvu mau (2-3-4 ngay).

3. Két qua va thao luan
3.1. Sw phan bé va dac tinh dia chat cdng trinh cia dat basalt Xuéan Lgc, Pong Nai

Cin ctr vao tai liéu ban do dia chat tinh Bong Nai ty 1¢ 1:50.000 do DS Cong Dy (chu bién, 2002 - 2004)
(Hinh 2. So d6 dia chat viang Xuan Loc, tinh Pong Nai), ddng thoi két hop vai viéc khao sat thuc dia, lay
mau thi nghiém thanh phan, tinh chét co 1y ciing nhu kha nang dim nén cho thay: dat basalt viing Xuéan
Loc, Bdng Nai 1a san pham phong hoa tir d4 basalt thudc hé ting Tac Trung (BN2-Q:'tt) va hé ting Xuan
Loc (BQi2xl) phan b rong khap, hau nhu phu kin di¢n tich ving nghién ctu.

Phun trao basalt h¢ tang Tac Trung (BN2-Qi'tt): phan b & phia Pong, chiém khoang 1/3 dién tich ving
nghién ciru, nam phu truc tiép 1én cac thanh tao trim tich Jura thudc he tang La Nga (J2In), thanh tao xam
nhap Mesozoi (phic hé Dinh Quéan y8Jadg) va thanh tao trim tich gin két yéu Neogen - Pleistocen som
thugc hé ting Ba Miéu (N22bm), chiing ton tai & dang I6p pha hoic dang vom. Thanh phan chu yéu gom
basalt toleit va basalt olivin kiém. Bé day cua I6p phi thay doi tir 10-15m t6i 60-80m. Trén bé mat basalt
Tuc Trung phét trién vo phong hoa laterit, bé day 16n hon 10m.

Phun trao basalt hé tang Xuan Loc (BQ:2xI): chiém hau hét dién tich ving nghién ctru, nam phu tryc tiép
I&n cac thanh tao tram tich Jura thudc hé tang Dray Linh (J:dl) va hé ting La Nga (J2In), thanh tao phun
trao Jura muon (hé tang Long Binh Jzlb), thanh tao xam nhap Mesozoi (phuc hé Binh Quéan y8Jadyg, phic
hé Déo Ca yKde, phirc hé Ca N& yKacn) va thanh tao tram tich gan két yéu Neogen - Pleistocen sém thugc
hé ting Ba Miéu (N2?bm) va hé ting Trang Bom (aQ:'tb). Thanh phan chi yéu gém basanit, basalt kiém va
basalt thuong, cac d4 vun ndi lira va da ti siéu mafic. Trén binh d6 chung, 16p phi basalt Xuan Loc cau tao
nén dia hinh kha bang phang dang binh nguyén, 1a dic trung cua dia hinh cau thanh tir cac da tuéng phun
trao chay tran. B& mit dia hinh vang phu basalt Xuan Loc kha bang phang, cao do thay ddi tir 70-90m, bi
phong hoa manh tao 16p vo phong hoa dat do kha day.

e r— 8 r e 1 — — H  cHipAN

Hinh 2. So dé dia chat ving Xuan Lgéc, tinh Dong Nai
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Két qua phan tich thanh phan, tinh chét co 1y ctia dat basalt cho thiy theo nguyén tic phan loai dat da
trong dia chat cong trinh dat basalt & noi day dugc phéan chia thanh hai kiéu thach hoc nhu sau:

- Kiéu thach hoc sét 1an san soi: 1a san phim phong héa tir d4 basalt hé ting Tuc Trung (BN2-Q:tt), ¢6
mau nau den, trang théi cimg, thanh phan hat gém sét chiém 43,4%, bui chiém 13,6%, cat chiém 41,0%,
san soi chiém 2,0%, d6 4m tu nhién W=28,58%, dung trong tu nhién y,=1,65g/cm3, dung trong khd
v¢=1,28g/cm?, khéi lugng riéng ys=2,93g/cm3, hé s6 rdng e=1,28, giéi han chay W=54,44%, gi¢i han déo
W,=36,31%, chi s6 déo 1,=18,13%, do sét B=-0,43, luyc dinh két C=0,422kG/cm?, géc ma sét trong
9=19°08’, hé s nén lGn a;,=0,040cm?kG, hé s6 thim K=3.5x10" cm/s, &6 am t6i wu Wop=32,64%, dung
trong kho 16n nhat yq™*=1,44g/cm3, chi s6 lan uét S=0,14.

- Kiéu thach hoc sét: 1a san pham phong héa tir d4 basalt hé ting Xuan Loc (BQi2xl), ¢ mau nau do,
trang thai cing, thanh phan hat gom sét chiém 51,6%, bui chiém 15,7%, cat chiém 32,7%, &6 am ty nhién
W=33,467%, dung trong ty nhién y4=1,58g/cm3, dung trong khd ys=1,18g/cm3, khéi luong riéng
vs=2,86g/cm?, hé sb rdng e=1,42, giéi han chay W;=56,03%, gisi han déo W,=37,73%, chi s6 déo
1,=18,30%, do sét B=-0,23, luc dinh két C=0,446kG/cm?, géc ma sét trong ¢=18°44’, hé sb nén ldin
a12=0,045cm?/kG, hé sb thim K=6.5x10° cm/s, 46 am ti wu Wop=36,75%, dung trong khd 16n nhit
vd"=1,34g/cm?, chi s6 lun wét S=0,08.

Tir két qua nghién ctu trén ¢ thé nhan thay rang dit basalt viing Xuan Loc, Bong Nai c6 mot sé dac
tinh dja chat cong trinh dac biét nhu ciu tao xp, hé sb rdng cao, ty trong cao, dung trong khd thap, tan ra
Manh va ¢ tinh 14n uét.

3.2. Khd ning dam chat dit

Dé nghién ctru danh gia kha nang dam chat dat can tién hanh thi nghiém dam chit tiéu chuan, dé xac
dinh céc thong s6 dung trong khd 16n nhat (yd™™) va d6 am toi wu (Wop) tmg v6i cong dam tiéu chuan. Ket
qua thi nghiém dam chat tiéu chuan cua dat sau khi phéi tron dugc ghi trong Bang 2.

Bang 2. Két qud thi nghiém dam chdt tiéu chudn

Kyhieu | o) | 1™ ﬂgrr% h}i?u Wop %) | Y4 ﬂgr%
mau p (@/em) | e méu p (@/em) | e
XLO 36,84 1,35 TTO 33,22 1,44
XL0-0.2 36,64 1,35 0% TT0-0.2 32,57 1,45 0%
XL0-0.3 37,29 1,33 TT0-0.3 32,77 1,44
XL0-0.4 36,25 1,34 TT0-0.4 32,01 1,44
Trung binh 36,75 1,34 Trung binh 32,64 1,44
XL2-0.2 38,12 1,30 TT2-0.2 36,05 1,40
XL2-0.3 37,93 1,30 2% | TT2-0.3 36,35 1,39 2%
XL2-0.4 37,40 1,32 TT2-04 35,20 1,41
Trung binh 37,82 1,31 Trung binh 35,87 1,40
XL4-0.2 38,95 1,30 TT4-0.2 36,36 1,40
XL4-0.3 39,18 1,31 4% | TT4-0.3 37,05 1,38 4%
XL4-0.4 39,21 1,29 TT4-0.4 36,45 1,39
Trung binh 39,11 1,30 Trung binh 36,62 1,39
XL6-0.2 40,02 1,29 TT6-0.2 37,37 1,39
XL6-0.3 40,26 1,30 6% | TT6-0.3 37,98 1,39 6%
XL6-0.4 40,13 1,29 TT6-0.4 39,06 1,37
Trung binh 40,14 1,29 Trung binh 38,14 1,38

Tir két qua thiy nghiém dam chit tiéu chuan thay rang d6i véi mdi hon hop B-V ta thu dugc gia tri do
4m t6i uru va dung trong kho 16n nhat. Khi lugng voi trong hdn hop D-V ting thi d6 4m tdi wu ting va ngugc
lai dung trong kho lon nhat giam. Cu thé, khi tang lugng voi trong hdn hop b-V lan luot tir 0-2-4-6% thi
tuong Gmg d6 am tbi vu cling tang tir 36,75%-37,82%-39,11%-40,14% (d6i v6i sét, ndu do) va tir 32,64%-
35,87%-36,62%-38,14% (ddi vai sét 13n san soi, nau den). S¢ di khi lwong voi tang lam cho d6 4m ciia hdn
hop D-V ting 1a vi v6i bot o tinh hit nudc manh, lugng voi cang tang doi hoi lugng nudce cang nhiéu, 1am
d6 am ctia hon hop B-V ting theo. Nguoc lai, khi lugng voi ting tir 0-2-4-6% thi dung trong khd 16n nhat
cua hdn hop -V giam lan luot 1a 1,34-1,31-1,30-1,29g/cm? (d6i véi sét, mau nau do) va 1,44-1,40-1,39-
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1,38g/cm® (d6i véi sét I1An san so6i, mau nau den). Nguyén nhan 1a do khdi luwgng riéng cua voi
(y\,:2,32g/cm?) nhé hon khéi lwong riéng cua dat (ys=2,86-2,93g/cm?) nén dung trong kho cua cac hdn hop
b-V giam xuong.

3.3. Cuong dp khang nén

Cuong do khang nén (qu, kG/cm?) dic trung cho d6 bén cua dit, nghia 1a dic trung cho kha ning chéng
lai su pha hay két ciu cua dat dudi téc dung cua ngoai luc va dugc biéu thi bang gié tri t6i da cua luc nén
trén mot don vi dién tich ma mau dat cé thé chiu dung duoc. Két qua thi nghiém cuong d6 khang nén cua
dat sau khi phdi tron dugc ghi trong Bang 3.

Bang 3. Két qua thi nghiém cuong dé khang nén

Thoi g[an Luong } Cuong d6 khang nén tuong tng Miu Cuong d6 khang nén tuong
luu mau phu gia Mau véi % voi qu (kG/cm?) ng véi % voi gu (kG/cm?)
(ngay) (I/md) 0 2 | 4 6 0 2 4 6

2 0,2 5,22 | 590 6,31 6,25 3,71 | 456 | 484 | 4,31

3 0,2 XL-0.2| 6,07 | 7,65]| 9,11 8,41 |TT-0.2| 415 | 6,39 | 7,33 | 7,67

4 0,2 7,11 |10,28/10,55| 10,91 4,60 | 9,60 |11,00| 10,83
Trung binh 6,13 | 7,94 | 8,66 8,52 4151 685 | 7,72 | 7,60

2 0,3 539 | 6,57 | 7,46 8,13 458 | 494 | 560 | 544

3 0,3 XL-0.3| 6,70 | 9,67 |10,62| 10,20 |TT-0.3| 5553 | 7,10 | 7,42 | 7,38

4 0,3 9,21 [1159[12,60] 11,56 6,01 | 10,55|11,62| 10,98
Trung binh 7,10 | 9,28 [10,23] 9,96 537 | 7,53 | 821 | 7,93

2 0,4 5,68 | 6,78 | 8,03 8,00 464 | 517 | 559 | 5,96

3 0,4 XL-04| 650 |882|985| 10,16 |TT-0.4| 509 | 6,76 | 7,77 | 7,33

4 0,4 8,50 [11,74{12,10| 11,47 5,28 | 10,57 |10,91| 10,51
Trung binh 6,89 | 9,11 9,99 9,88 500 | 7,50 | 8,09 | 7,93

Tir két qua thi nghiém cuong d6 khang nén cua dét sau khi phdi tron dugc ghi trong Bang 4 cho thay:

- Khi lwong véi tang tir 0-2 dén 4% va lugng phu gia ting tir 0-0,2 dén 0,31/m? thi cudng d6 khang nén
dat gid tri cuc dai (g™ =10,23kG/cm?, véi mau XL4-0.3 va 8,21kG/cm?, véi mau TT4-0.3).

- Thoi gian lwu mau cang cao (2-3- 4 ngay) thi cudng do khang nén cua dit cang cao.

3.4. D tan rd

Tinh tan ra cua dat duoc dénh gia bang téc do tan ra ty do khi ngam lién tuc trong nwéc. Két qua cho
thay tat ca cdc mau dat polyme hoa déu khéng tan ra, riéng mau doi chung, dwoc ché bi ¢ dd am t6i wu va
dung trong khd 1on nhat, tan rd 10% trong thaoi gian 5 ngay.

4. Két luan

Ciing gidng nhu cac loai dat basalt khac, dat basalt ving Xuan Loc, Bong Nai c6 mot sé dic tinh dia
chat cong trinh dic biét nhu: cau tao x5p, hé s rdng cao, ty trong cao, dung trong khd thap, tan rd manh va
¢6 tinh lun w6t, do vy can thiét phai ticn hanh cai tao mot khi st dung loai dat nay lam nén cho cac cong
trinh xay dung phat trién co so ha ting, cong nghiép, giao thong, lam vat li¢u xay dung...

Budc dau da chieng minh kha néng polyme hoa d4t basalt vang Xuan Loc, Bong Nai bang cach tron voi két
hop véi phu gia, cho két qua rat tot vé phuong dién cudng dd ciing nhu tinh chat 6n dinh cua dat déi véi
nudéce va thiét 1ap duoc cong thirc polyme hoa dét 1a: Dt basalt + 4% Voi + 0,31/m3 phu gia.
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ABSTRACT

Properties and usability of the basaltic soil in the Xuan Loc,
Dong Nai province

Thiem Quoc Tuan®*, Do Van Nhuan?, Tran Binh Chu?, Le Thi Thu?
L HCMC University of Natural Resources and Environment
2 Ha Noi University of Mining and Geology

Basaltic soil is distributed spaciously and covered by Xuan Loc, Dong Nai province. It has some special
engineering geology properties such as mushy structure, high porosity coefficient, high specific gravity,
low dry density, high disaggregation, and subsidence. It is necessarily improved to make the foundation of
civil engineering, construction, industry, road, materials, and so on. In this study, we demonstrated
polymerization of basaltic soil by mixing lime with additives, intensity. This indicated good results of
insensity and stability of soil on water and formed the formula polymerization of basaltic soil: Basaltic soil
+ 4% Lime + 0,31/m?® additives.

Keywords: Basaltic soil; Xuan Loc; basaltic application; polymerization.
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