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d6t va tro nung, chi s6 déo ctia dt glam lan lugt 25.7 va 20.7%. Do d9, loai tro trau it c6 anh huong su thay
d6i tinh déo cua dat. Hon nira, d6i vai ca 2 loai tro trau, khi tron véi dat ham luong hat byi trong dat c6 xu
hudng tang 1én.

Loi cdm on
Nghién ciru nhan duoc sy hd tro tir bé tai nghién ctru cép co s6 ma s T19-35 cua Truong Pai hoc Mo-
Dia chét.
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ABSTRACT

Rice husk ash and its application to soft soil improvement in Vietnam

Nguyen Thanh Duong' , Phung Huu Hai!, Pham Thi Ngoc Ha',
Dao Manh Hiep', Nguyen The Hung', Nguyen Tien Giang'
'Hanoi University of Mining and Geology

Rice husk ash (RHA) is a by-product of burning rice husk va exists in many places in Vietnam with a total
volume of up to 1.7 million tons per year. In the world, rice husk ash has been widely studied for application
in soft soil improvement. However, in Vietnam, research on the utilization of rice husk ash in soil
improvement is limited. This paper aims to assess the characteristics of two types of rice husk ash, including
RHA from open fire burning va from buring in a furnace under controlled conditions va evaluate their
applicability to improve some properties such as plasticity index of soft soil, unconfined compressive
strength (UCS) of soil-cement mixture. Research results showed that RHA from burning in a furnace
contains a high content of silicate oxide va pozzolanic activity rather than RHA from open fire burning.
Regarding the ability to improve the soil, the soil plasticity decreases significantly as the RHA content
increases, especially when the content of RHA is greater than 8%. However, the type of RHA has little
effect on soil plasticity changes. Specifically, the plasticity index of soil is decreased by 20.7% or 25.7%
when the soil is mixed with 15% of open fire buring RHA or 15% of furnace burning RHA in respective.

Key words: Types of rice husk ash; soft soil; soil plasticity; unconfined compressive strength.
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q Nghién ctru str dung cat giong ‘
ven bién thanh pho H6 Chi Minh ché tao bé tong dam lan

Nguyén Tuén Pat"* , D5 Minh Toan?, Bui Truong Son’
1Céng ty ¢é phan Pado tao, Xdy dwng va Phdt trién nguon nhan lyc Sdu
2Hi Pia chat cong trinh va Moi truong Viét Nam
3Trieong Pai hoc Mo - Dia chdt

TOM TAT

Theo chuong trinh muyc tidu qubc gia ve xay dyng néng thon méi, viée cling hoa mit duong néng thon bing
bé tong da va dang dugc phat trién rat manh mé. Tuy nhién, c6t liéu min 1a cat song dung trongbé tong
ngay cang khan hiém. Do d6, viéc nghién ctru cat bién thay thé cho cat song dé ché tao bé tong c6 nghia
khoa hoc va thuc tién. Trong bao céo trinh bay nhitng nghién ctru budc dau vé viée str dung cat giong ven
bién phuc vu cho viée ché tao bé tong dam lan lam 4o dudng giao théng nong thén khu vyc thanh phd HO
Chi Minh.

Tir khéa: Cét bién; bé tong dam lin; dudng giao théng nong thon.

1. Pat van dé

Giao thong nong thon (GTNT) 1a mot trong nhimg mit xich thiét yéu ndi cac ving nong thon véi hé
thdng qudc 19, tinh 19, khu db thi, khu cong nghiép, khu ché xuét. Do d6, cai thién kha ning tiép can voi
néng thon co thé cai thién diéu kién séng va dan dén lam giam d6i nghéo, thuc day phat trién kinh té- xa
ho6i & khu vyc néng thon, viing siu, ving xa, tao diéu kién phat trién co giéi hoa trong san xuét, trao ddi
hang hoa, déy manh, nang cao doi séng tinh than vat chét cho nguoi dan khu vye nong thon. Tai khu vyc
ndi d6 thanh phd HO Chi Minh (TP.HCM), hang loat cac du 4n dang dugc xay dung va phat trién co sé ha
tang dé phat trién trung tdm kinh té cua dat nude. Gan day, khu vuc ngoai thanh TP.HCM ciing thuc hién
mot s6 du 4n dé cai thién va két ndi mang ludi duong bo néng thon. Viec bé tong hoa cac hém, ngd xom
da va dang dugc thyc hién. Tuy nhién, hé thong duong giao thong nong thon van con han ché. Cac x4, cac
thon, xom va cac 4p van dang van dong nhan dan, doanh nghiép cing chung strc tham gia x4y dung nong
thon ¢ khu vuc ngoai thanh.

Theo bao cdo dia chat khoang san TP.HCM va vung phu cén, nguon vt lidu cat gidng, cat nhiém man
dang 1a ngudn tai nguyén doi dao chua dugc khai thac, tan  dung. Van dé dit ra la tan dung ngudn tai nguyén
nay vao nganh cong nghiép xay dung dia phuong nhu thé nao trong lac vat liéu cat ngay cang khan hiém,
co so ha ting giao thong dudng bo tai Can Gio dang 1a yéu cau cép thiét. Cu thé, ddi voi dudng giao théng
néng thon, viéc cing hda bang bé tong xi ming dang duoc phat trién va doi hoi khdi lugng bé tong xi mang
kha 16n. Tuy nhién, hién nay, do téc d6 d6 thi hoa ngay cang nhanh, cac vat liéu sir dung lam bé tong nhu
cat truyén théng ngay cang duoc str dung nhiéu hon so véi kha nang khai thac. Piéu d6 di dan dén dén viéc
thiéu hut cac nguyén vat lidu dé 1am duong giao thong néng thon. Viée tim kiém cac nguyén ligu khac thay
thé c6 mot y nghia thuc tién. Cé nhiéu nghién ctru da sir dung cat xay thay thé cat bé tong truyén thong.
Mot sb tac gia da sir dung cat gidng & khu vyc Soc Tring va tro bay dé nghién ciru, ché tao bé tong c6
cuong d khoang tir 25 MPa dén 35 MPa dé kién nghi lam duong GTNT (Nguyén Dinh Hing va nnk, 2017,
2018). Ngoai ra, c6 thé sir dung thém céc rac thai cong nghiép nhu tro bay tir nha may nhiét dién cling c6
¥ nghia trong viéc giai quyét van dé& moéi truong (Andrew, B. and Aceves, P. G, 2011).

D6i mat duong GTNT, ngoai viéc st sung bé tong thuong truyén thong, thi bé tong dam lan ciing 1a mot
lya chon phu hop cho két cdu 4o duong GTNT. Trén thé gidi, bé tong dam lan da dugc str dung tur nhitng
nam 70 thé ky 20. Bé tong dam lan ra doi lam giam dang ké gia thanh so v6i bé tong truyén thong, dic biét
1a trong cac két cAu dap, do tiét kiém thoi gian thi cong. Ngoai ra, viée st dung ham lugng xi mang it nén
it bi anh huong bdi nhiét trong qua trinh thiy héa sinh ra, han ché nirt do nhiét. Tai Viét Nam, bé tong dam
lan van con twong déi méi, méi chi ap dung & cac dap thuy dién 16n, viéc nghién ctru va str dung loai bé

* Tdc gid lién hé
Email: tuandatvn88@gmail.com
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tong nay cho giao thong chua dwoc quan tdm ¢ mic d6 can thiét. D6i voi két cau mat duong, bé tong dam
lan ciing dugc sir dung bang cach sir dung thiét bi rai bé tong nhuya chit truyén thong, sau d6 dam chat bang
cac loai may lu dé ¢dm chit theo timg 16p c6 d6 day 200mm. Khi bé tong déng ctng s& hinh thanh nén két
céu 40 duong (Nguyén Dinh Hung va nnk, 2017, 2018; Phan Ngoc Thao va nnk, 2006).

Céc vit liéu str dung dé ché tao bé tong ddm lin ciing tvong tw nhu bé tong truyén thong gdm: xi méng,
phu gia khoang, phu gia hoa hoc, cbt lidu (min va tho) va nude. Tuy nhién, bé tong dam lan khong c6 do
sut va hrong xi mang su dung it so vo1 cap ph01 bé tong thuong. Ngoai ra, cép ph01 hat cot liéu va ham
luong hat min la cac yeu t6 quan trong trong viéc dinh lugng thanh phan cap phdi va quyét dinh tinh chat
ctia hon hop bé tong dam lan khi ran chic. Hat min sit dung cho bé tong dam 1an 1 cac loai vat liéu c6 kich
thudc hat <0.075mm nhu tro bay tir nha may nhiét dién. Trong nghién ctru ndy, tac gia s& sir dung cat gidong
va thém mot phan tro bay dé ché tao mau bé tong dam lan.

2. Pic diém phin bo ciia cat gidong ven bién thanh phé Ho Chi Minh

TP.HCM c6 23km bd bién déu thude huyén Can Gid chay dai theo cac xd An Théi Pong, Binh Khanh,
Ly Nhon, Tam Thon Higép, Thanh An. Theo tai lidu nghién ctru ciia nhiéu tac gia, qua khao sat 58 hd khoan,
trong khu vuc xay ra boi lap hodc di chuyén theo cac con cat di dong theo miia twong ddi nhidu. Két qua
khao sat cho th?iy, phia trén la 16p cat, thanh phz‘?ln chu yéu 1a c4t hat vira dén nho, 1an cat hat thé, bot sét,
vay mi ca mau xam dén nhat; bé day thay di tir 1.5m dén 5m, trung binh 14 3m. Phia duéi 1a 16p bun sét,
bun xen cat, tiép dén 14 sét mau xam xanh, trang thai déo thudc trim tich bién.

Doc theo bd bién Can Gio la cac bai cat ngam, doi cat, con cat, d6 1a cat trdm tich bi nhidm man, cac
tram tich nay c6 thanh phan chu yeu 1a cat hat nho dén min. Giong (con) cat 1a di tich cac go cat cd, hinh
thanh ¢ ven bd viing ctra séng ndi 1én trén myc nude bién, mé rong dong bang clra song. Cét gidng dugc
tim thay & khép cac khu vyc & dong bang séng Ctru Long, khu vyc ven bo bién khu vye séng Mekong va
ca & cac khu vyc huyén Nha Be, Can Gio.

Hinh 1. Cat giong ven bién ¢ khu du lich sinh thdi Can Gio

3. Thi nghiém xéc dinh kha niing sir dung cat giong trong bé tong dam lin
3.1. Vit li¢u thi nghiém
a) Cdt giong

Bdng 1. Két qud phdn tich thanh phdn hat cua cdt giong

k’Buong 5-2 2-1 1-0.5 | 0.5-0.25 | 0.25-0.1 | 0.1-0.05 | 0.05-0.01
inh (mm)
Max 13.9 7.1 19.2 22.7 91.4 32.9 34
Min 0.1 0 0.1 1 259 2.6 1.9
TB 2.08 | 1.16 | 4.36 7.87 65.79 12.04 6.45

Nhém nghién ctru di 1iy 1dy 4 mau (CG1, CG2, CG3, CG4) tai huyén Can Gid, dong vao trong bao ni-
1ong dé van chuyén vé phong thi nghiém cuia Truong Pai hoc Giao théng Van tai TP.HCM. Theo yéu cau
clia cat st dung bé tong noi chung va bé tong ddm lan néi riéng, ham luong bun, bui va sét khong duge 1on
hon 1.5% cho bé tong mac 16n hon 30Mpa va 3% cho bé tong c6 mac nhé hon 30MPa. Do do, cit giong
cling dugc xac dinh ham lugng bun, bui va sét. Sau khi dugce xa rira sach béng nude dung trong sinh hoat
qua c& sang 0.14mm, ham lugng bun, buyi sét va phu sa trung binh duoc xac dinh trong cat gidng nay khoang
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5.12%. Sau khi dugc rira sach, cat giong kho ciing dwoc phan tich thanh phan hat. Két qua phan tich thanh
phén hat trinh bay trong Bang 1.

Tir két qua & Bang 1, c6 thé nhan xét cat gidng c6 phan 16n 1a cac hat nho, cat hat min va cat bui chiém
1én dén 93.78%. Mo-dun d6 min cua cat giong theo tiéu chuan ASTM C1257 1a rat nho, chi vao khoang
1.5. Cép phdi bé tong dim lan sir dung cat truyén théng bang cat gléng ¢6 thé 1am cho chét luong bé tong
giam. Do d6 nhém nghién ctru stir dung thém tro bay de lam tang chat lugng ctia bé tong.

Pong thoi véi viée phan tich thanh phan hat, cac mau cat giong cting duoc dua di thi nghiém xéac dinh
thanh phan hoa hoc, két qua trinh bay trong Bang 2. D6 am cuia cat duge xac dinh theo phuong phap sdy
kho 12 22%. D6 am nay duoc sir dung dé tinh lugng nudc trong cép phdi clia bé tong.

Bdng 2. Két qua phan tich thanh phan héa hoc ciia cdt giong

SHM CGl CG2 CG3 CG4 Trung binh
Si0, 80.24 83.04 83.28 80.08 81.66
Ti0; 0.42 0.42 0.39 0.53 0.44
AlLO3 3.8 3.32 341 3.25 3.445
Fe 03 4 4.1 4.14 5.07 4.3275
FeO 1.95 1.85 22 1.16 1.79
MnO 0.08 0.09 0.09 0.09 0.0875
MgO 1.02 0.94 0.98 0.81 0.9375
CaO 2.38 1.25 1.01 2.67 1.8275
Na,O 0.41 0.43 0.23 0.27 0.335
K>,O 1.15 1 0.97 0.95 1.0175
P,0s 0.04 0.04 0.05 0.06 0.0475
MKN 3.62 2.61 2.49 4.42 3.285
H,O 0.4 0 0.09 0.41 0.225

b) Tro bay

Tro bay la loai phy gia khodng thuong duoc sir dung trong cong ngh¢ san xuét bé tong. Tro bay la phé
phim clia qué trinh than nghién chay trong cac nha may nhiét dién. Tro bay 1a nhimg tinh thé hinh ciu tron
va siéu min c6 kich thude tir 0.001mm dén 0.15mm. Trong do, ty 1€ cac hat c6 kich c& nho hon 0.045mm
chiém tir 12.7% dén 39.7%. Cac hat xi ming c6 tir 85% dén 95% cac hat c6 kich ¢& nhé hon 0.045mm. Do
d6, cac hat tro bay c6 kich ¢& nho c¢6 thé dién vao khe giita cac hat xi mang dé ting do chic dic cta bé tong
va cuong d6 chiu nén ctia bé tong, giam hé s6 thim trong bé tong. Trong khi d6, nhing hat c6 kich ¢& 16n
hon 0.045mm déc biét 1a 16n hon 0.075mm c6 thé thay thé cho thanh phéan cat min trong bé tong lam cho
bé mit bé tong ém thuan khi xe qua lai. Do céc tinh chat bi anh hudng bai kich ¢& hat, nén tro bay thudng
dugc str dung lam phuy gia san xuat bé tong xi mang bén sulfat, giam anh hudng ctia nhiét cho xay dung
cong trinh & cac ving nudc lo, nude man, dong mudi, cong trinh bién dao. Tro bay trong thi nghiém nay 1a
phé thai tir nha méay nhiét dién Vinh Tan. P9 hut 4m cuia tro bay duoc xac dinh 14 rat nho. Do do, khi tron
vira, tro bay duoc say kho va anh huong ciia do hut 4m ciia tro bay dugc bo qua. Két qua phan tich cac chi
tiéu k¥ thuat, thanh phan khoang vat, thanh phan héa hoc ciia tro bay trinh bay trong Bang 3 va Bang 4.

Bdng 3. Cdc chi tiéu ky thudt cua tro bay

Chi ticu thi nehic S hicu ma TB TB TB TB
1 tieu thi nghiem 0 hieu mau VT1 VT2 VT3 VT4
Luogng lot sang% <0.075mm 85.2 85.6 85.6 85.7
D6 am % 20.40 21.30 20.60 24.50
Khdi luong riéng, A (g/cm?) 2.22 2.21 2.20 2.21
Khoi lugng thé tich xdp,y (g/cm?) 1.07 0.97 0.99 0.95
Bang 4. Két qua phan tich thanh phan héa hoc, thanh phan héa hoc cia tro bay
Chi ti€u Ham luong (%)
Luong mat khi nung 3.99
Si0, 60.12
Thanh phan hoa Fe,0;3 24.93
hQC A1203 2.3
SO; 0.77
CaO 1.3
MgO 3.71
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K,O 0.34
Na20 0.3
Mica 14-16
Pyrophyllit 5-7
Thach cao -
Thanh phan Thach anh 47-49
khoang vat Canxit 1-3
Go tit 4-6
Hé matit 4-6
Khoang vit khac 4% Felsapt
Chi s6 kiém 0.08
Chi s hoat tinh ALO3/ SiO, 0.038
Ty 1€ CaO+MgO 5.01

¢) Cdc vt liéu khdc

(a) (b)
Hinh 2. Tro bay ciia Nha mdy nhiét dién Vinh Tan (a); Cot liéu thé (b)

C5t lidu tho 1a da dwoc nghién tir da gbe xam den c6 kich c& hat 16n nhat 13 20mm. Cbt liéu thé duoc
mua san trén thi truong, noi bé tong dwoc lam thi nghiém. C4t lidu tho ciing duoc phan tich thanh phan
kich ¢& hat bang ray dé xac dinh mé-dun do 16n do theo tiéu chudn ASTM C125 1 7.0. Khéi lugng don vi
do bang thing dung trong 15 lit 1a 1450kg/m?. Xi mang PCB40 c6 sén trén thi truong dugc sir dung trong
thi nghiém nay, day 14 loai xi mang hdn hop sir dung véi xi 10 cao co tinh ning nhu xi ming c6 tac dung
giam nhiét khi phan tmg véi xi mang. Xi mang c6 khdi lugng riéng 1a 3.15 tin/m>.

3.2. Cép phoi vit ligu va thi nghiém

C6 rat nhiéu phwong phéap di dugc dé xudt dé thiét ké cép phdi bé tong tu dAm trén thé gioi. Didu d6 lam
cho rat khé c6 mot phuong phép thdng nhat nhu 13 tiéu chudn dé thiét k& Nhém nghién clru da st dung
phuong phap tinh toan két hop véi thuc nghiém cua Bolomey - Scramtaev. Nhin chung, cip phdi cua bé
tong dam lan dugc xac dinh dya vao mot so tiéu chi. Ty 1 nude/xi mang thudng nim trong khoang tir 0.3
dén 0.4. Luong xi mang khoang tur 130kg/m3 dén ZOOkg/m3 Trong thi nghiém nay, chon ty 1€ nudc/xi mang
(N/X) 14 0.4. Ty 18 giira thé tich cot liéu min trén thé tich hd xi méng vao khoang 1.3. Trong khi do ty 1¢
giita thé tich vira xi mang (bao gom ct liéu min) trén thé tich cot liéu tho khoang tir 1.1 dén 1.3. Trong thi
nghiém nay, khéi lugng xi mang dwoc lay lan luot 1a 130kg/m?,150kg/m?, 175kg/m? va 200kg/m?. Tro bay
duogc ciling dugce sir dung nhiéu trong viéc cai hién chét lugng cta bé tong tu dam. Ham luong tro bay duogc
liy khoang 10% khdi lugng xi ming. Khi do, cip phdi cta cic mé tron duoc thé hién & Bang 5.

Bdng 5. Cdc cdp phoi bé tén

Cép N/X Ximing | Nudc | Trobay | Catgiong | Dadim

phoi (kg) (lit) (kg) (kg) (kg)
Cl 0.4 130 52 13 3474 1770.6
C2 0.4 150 60 15 400.8 1689.2
C3 0.4 175 70 17.5 467.6 1587.4
C4 0.4 200 80 20 5344 1485.6

_May tron cudng bure c6 dung tich 250 lit duge sir dung dé tron bé tong trong thi nghiém. Khuén duc mau
bang kim loai ¢6 kich thudcl15x15x15cm duge dung dé ché tao mau bé tong. Cac thanh phan dugc tron
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Bdng 7. Cuong d¢ khdng kéo ciia mau vira trdt 6 cdc ngay tuéi

x Cuong d6 khang kéo theo ngay tudi, MPa
STT Mau 7 ngay 14 ngay 28 ngay 300 ngay
1 AK7-15% 0.14 0.28 0.32 0.41
2 AK7 0.18 0.33 0.37 0.47
3 AKS8 0.18 0.35 0.38 0.48
4 AK9 0.21 0.37 0.42 0.54
5 AK10 0.23 0.31 0.33 0.48
6 AKl11 0.16 0.17 0.37 0.50
7 AK12 0.24 0.37 0.39 0.51
8 CN7-15% 0.13 0.26 0.30 0.32
9 CN7 0.17 0.29 0.35 0.37
10 CN8 0.23 0.29 0.35 0.39
11 CN9 0.18 0.30 0.38 0.42
12 CNI10 0.22 0.25 0.33 0.37
13 CN11 0.15 0.31 0.33 0.38
14 CNI2 0.22 0.30 0.34 0.41
15 CM 0.25 0.29 0.30 0.43

3.2. Thdo lugn

Cuong do khang ubn cua vira gian t1ep anh huong dén hiéu suat ciia khbi xay dudi tac dung cua tai trong.
Do d6, viéc xac dinh cudng do khang uon va do ben kéo s€ hitu ich cho vige lya chon loai vita phu hgp.
Dbi vai vita xay NMND An Khénh, cuorng d6 khang udn thay doi trong khoang 0.98MPa dén 1.47MPa.
Gia tri cuong do khang uon cua vira xdy NMND An Khéanh nho nhét tai mau AK1-15% (mau giam 15%
luong xi mang so voi mau AK1) (0.98Mpa) va 16n nhét tai mau AK3 (mau c6 ham luong xi mang tdng
20% so voi mau AK1)(1.47Mpa). Vi cat hat to, cuong d6 khang uon nay dat 1.08 Mpa. Viéc nay chung
t6 rang Vi cac mau, khi cuong do xi mang tang thi cuong d6 khang ubn tang. Mit khac, khi lugng xi ting,
cuong do khang ubn cia vira giam.

Con 601 vai vita trat NMND An Khanh, cuong do khang uén 16n nhat tai mau AK9 (1. 23Mpa) va nho
nhat tai mau AK7-15% (0 92Mpa). Vi cat hat min, cuong do nay dat 0.98Mpa. Quy luat cuong d6 khang
ubn cua mau trat img voi ham lugng xi mang va ham luong xi day 1o tuorng tu nhu vira xay

Vi tro xi NMND Cao Ngan cuong do khang ubn dat gia tri nho hon ca ¢ vira xay va vira trat. Cy thé
v6i myc dich 1am vira xay, cuong do khang udn cua mau dat gi4 tri nho nhat tai mau CN1-15% (0.62Mpa)
va 16n nhat tai miu CN6 (0.98%). Dbi muc dich 1am vira trat, cuong d nho nhat tai mau CN7-15% (0.72
Mpa) va 16n nhét tai mau CN9 (0.95Mpa).

Hi¢n nay tai Viét Nam chua c6 quy chuan nao Ve cuong do khang u6n nho nhat. Tuy nhién, qua biéu
dd ta 6 thé thay, gié tri cuong do khang udn ctia mau vita so vdi cat tw nhién ciing gan tuong ty tham chi
c6 mau c6 gia trj 1én hon.

Cuong do khang kéo ciia miu 1a két qua tinh toan theo cong thirc (2) tur cuong d6 khang udn. Do d,
quy luét thay ddi ciia cuong d6 khang kéo tuong ty nhu cudong do khang ubn clia mau.

4. Két luan

Tir cac két qua nghién ciru, c6 thé rat ra mot sd két luan nhu sau:

- Uu diém cua sir dung xi day 10 thay thé cat trong vira xay dung la giai quyét van dé xdy dung phat
trién bén viing bao vé moi trudong. Néu duge tmg dung vao vita xay dung thi o la giai phap rat tot dé giam
tai ap luc bai thai va moi truong. Mat khac, khi luong cat ty nhién giam di thi van dé mat 6n dinh bo song,
long song do khai thac cat duoc giai quyét. Dong thoi, khi ap dung vao xay dung, st dung xi day 16 c6 thé
¢6 hiéu qua kinh té hon so v6i cat ty nhién. Mat khac, d6 16 rng cua mau vita co xi ddy giam so v4i vira
xay dung binh thudng, c6 kha ning hap phu nhiéu nudc hon nén c6 thé chdng chay tt hon. Tuy nhién, mot
nhuoc diém 16n nhét cua vita sit dung tro xi 1a n6 1a vat liéu tai st dung nén van c6 nhiing van dé vé thém
my va d an toan. Tuy nhién, tro bay clia cac nha may nhiét dién da st dung trong cac cong trinh véi vai
trd lam cdt lidu trong gach khong nung ciing nhu xi mang nén vt lidu xi day 10 ciing c¢6 thé c6 tiém ning
cao khi str dung trong vira.

- Theo két qua nghién ciru trong phong vé cuong do khang udn, khang kéo ctia mau vira cho phép két
luan: Cac mau c6 lugng xi ming it hon 15% so véi lugng xi ming thong thudng co cudng do khang kéo,
udn khong dat yéu cau. Nguoc lai, cac mau ¢6 xi day 10 thay thé cat ty nhién déu dat yéu clu vé cac chi
tiéu trén.

- Cuong d6 khang udn, khang kéo ctia mau c6 xi day 10 cac NMND c6 gia tri x4p xi hodc cao hon so véi
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mau st dung cét tu nhién. Do do, khi str dung xi day 10 cac NMND trong vira xay dung cho két qua vé
cuong d khang ubn, khang kéo kha quan. D4i véi vira sir dung xi day 10 NMND An Khénh, kién nghi ldy
cap phdi ciia mau AK1 cho vira xay va AK7 cho vira trat. Con v6i vira s dung xi ddy 10 NMND Cao Ngan,
kién nghi str dung cap phdi ctia mau CN3 cho vira xay va CN9 cho vira trat.

Lo&i cdm on

Bai bao 1a két qua cua dé tai cap Truong Dai hoc Mo - Pia chit, ma s6 T19-25. Qua déy, tac gia gui 1o
cam on t6i Truong Pai hoc M6 - Dia chét di tai trg kinh phi cho nghién ciru. Tac gia giri 16i cam on chan
thanh t61 phong thi nghiém Dia k¥ thuat cong trinh, noi tac gia thuc hién cac thi nghiém nghién ctru. Ngoai
ra, tac gia cam giri 16 cam on chén thanh t6i TS Bui Truong Son, TS Nguyén Thi Ny, ThS Phung Hiru Hai
da giup do, dong gop trong qua trinh nghién cuu.
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ABSTRACT

Research on flexural and tensile strength of mortar when using bottom
ash from thermal power plants to replace natural sand in construction

Nguyen Van Hung!
'Hanoi University of Mining and Geology

Vietnam is growing day by day, the buildings are growing more and more. As a result, the demand for
building materials is increasing. In the composition of the mortar, natural sand acts as a fine aggregate.
However, the natural sand source is decreasing. On the other hand, thermal power plants in Vietnam are
increasing day by day, which means more and more bottom ash. It puts great pressure on the dumping site
as well as the impact of the waste ash on the environment. To solve the need for construction materials as
well as minimize the environmental impact, the bottom ash from thermal power plants will participate in
replacing natural sand in the mortar. This paper presents flexural and tensile strength of mortar sample
when using bottom ash to replace natural sand. Research has shown that, at 300 days of age, when the
content of bottom ash increases, the strength of flexural resistance and tensile resistance decreases. On the
other hand, when the cement content increases, flexural strength and tensile strength of the sample decrease.
When the amount of cement increases to 15%, the strength of flexural resistance, tensile resistance to
masonry increases from 10-20%, plaster increases from 13-16%.

Keywords: Bottom ash; mortar; thermal power plant: flexural strength: tensile strength.

43



ERS® HOI NGH| TOAN QUOC KHOA HOC TRAI AT
e VATAINGUYEN VGO1 PHAT TRIEN BEN VI*NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Dac diém thanh phan vat chat va tinh chat co ly ctia dat loai sét yéu
Holocen phan bo & vung dong bang Quang Tri - Thira Thién Hué
Hoang Thi Sinh Huong'?*, Tran Thanh Nhan' Tran Hitu Tuyén', Nguyén Hai Dang’

! Tmong Dai hoc Khoa hoc Pai hoc Hué )
2 Phén hiéu Pai hoc Hué tai Quang Tri - Pai hoc Hué

TOM TAT

Bai bao trinh bay két qua nghién ctru dic diém thanh phan vat chit va tinh chit co 1y cia dét loai sét yéu
Holocen phén bd & viing dong bang Quang Tri - Thira Thién Hué. Dat loai sét yéu Holocen khu vyc nghién
ctru chii yéu 1a bun sét, bun sét pha da nguon goc (ambQ,23pv; ambQ,'2ph) méi dugce thanh tao, dién phan
bd khong déu, bé day c6 su thay doi 16n va it 10 ra trén mat. Dét c¢6 thanh phan hat min chiém wu thé, thanh
phan khoang trong phan phan tan min chu yéu 1a cac khoang vat sét, pho bién 1a Illit, kaolinit va clorit;
phin phén tan thé cha yéu 1a cac khoang vat thach anh. Dat hau hét c6 ap luc tién b két bé (P, = 20,5 kPa
+88,9 kPa ddi véi bun sét pha va P. = 38,9 kPa + 78,05 kPa ddi voi bun sét). Cac thong sb cb két C., C,ciia
bun sét pha bién d6i trong pham vi rong: Bun sét pha C= 0,35 - 0,39; chi $6 no Ce= 0,06 - 0,12; C/ Cs
=3,51-7,32. Bun sét ¢c6 C. = 0,365 - 0,42; chi s6 nd C; =0,06 - 0,10; Co/ Cs = 3,94 - 6,45. Hé s6 cb két tham
C, thap, sirc khang cat bé. Pay 1a nhitng ddi twong c6 anh hudng bét lgi dén cong tac qui hoach, thiét ké
cong trinh.

Tir khéa: Dét loai sét yéu; bun sét; bun sét pha; thanh phan vét chét; tinh chit co 1y.

1. Pit van dé

Khi nghién ctru dét loai sét yéu phuc vu tinh toan, thiét ké cong trinh, ngoai cac chi tiéu co 1y thong
thuong cuia dét thi thanh phan khoang vat, hoa hoc, dic tinh bién dang - ¢6 két tham va sirc khang cit ciia
dat dong vai trod rat quan trong. Trén co s d6, c6 thé lya chon giai phap xir 1y nén, dwa ra du bao vé thoi
gian ¢ két, o lan tir bién, chiéu cao dap 6n dinh ctia nén cong trinh. Trén thé gidi, cling vdi nghién ciru
thanh phan vét chit thi cac thong s6 cd két - bién dang va sirc khang cit ctia dit loai sét dugc nhidu tac gia
quan tim nghién ciru mot cach chuyén sau bang nhiéu thiét bi va trén cic mé hinh khéc nhau (Terzaghi,
1924, 1940, 1941), Taylor (1940, 1942), Bjerrum (1967), Casagrande (1938), da dugc cong nhdn va ap
dung trong céc tiéu chuin xay dung (ASTM 2435, JGS 2000, BS 1377,...). Vung dong bang Quang Tri -
Thira Thién Hué, dat loai sét yéu Holocen da nguén géc ¢6 sy phan bd khong 6n dinh, chiéu day thay do6i
16n theo dién va theo chiéu sau, hau nhu it 16 ra trén bé mat va la dbi twong chiu anh huéng tryuc tiép cua
cong trinh xay dung. Tuy nhién, nghién clru chuyén sau vé thanh phan vat chat va dic tinh bién dang - c6
két thdm céc thanh tao dat loai sét yéu Holocen khu vuc nay con han ché. Tu két qua thi nghiém, nhém tac
gia mudn chi ra cac gia tri ddc trung cta thanh phan vat chit, dic tinh bién dang - c¢b két tham ciing nhu
quy luat chung cta sy bién d6i ctia chung. Két qua nghién ctru 1 ngudn tai liéu dang tin cdy, c6 thé tham
khao trong khao sat, thiét ké xay dung cong trinh va lya chon giai phap xir 1y nén dat yéu ¢ ving dong bang
Quang Tri - Thira Thién Hué.

2. MAu thi nghi¢m va phwong phap nghién ciru

Duya trén céac tuyén khao sat két - hop véi s lidu thu thap va cac h6 khoan bé sung thi khu vyc nghién
ctru ¢6 05 thanh tao dat loai sét yéu Holocen da ngudn goc (le23, mabQ,23pv, abQ,23pv, ambQ,>>pv,
ambQ,'pb). Tuy nhién, chi c6 hai thanh tao ¢6 dién phén b 16n va anh huo’ng lon den cac cong trinh
xdy dyng. D¢ la tram tich song - blen dam lay hé ting Pht Vang (ambQ,23pv); tram tich song - bién -
dam lay hé ting Phu Bai (ambQ,'?pb). Do d6, nhom tac gia di di sau nghién ctru vé thanh phan vat chit
va dic tinh tinh chét co 1y cua 2 thanh tao trén, d6 la:

- Bun sét, bun sét pha mau xam xanh xam den, chtra nhiéu chat hitu co, ngudn gbc song - bién dam
lay thudc hé ting Phit Vang (ambQ,>3pv). Thanh phan thach hoc ctia trim tich nay chu yéu bao gbm cat
min dén nho, bot va sét, thanh tao cung voi dam lay hodc dam pha hién dai. B¢ day thay doi tir 3,5 + 8m.

* Tdc gia lién hé
Email: htshuong@hueuni.edu.vn

44



- Bun sét, bun set pha mau x4m xanh, xdm den 13n v6 so dc thude hé téng Phu Bai co ngudn gbc séng -
bién - lay (amez pb). Ching c6 ngudn goc hén hop da dang nén khong ddng nhét vé dién va do sdu phan
bd. Céac lép tram tich c6 chiéu day thay ddi twong dbi 16n, tir vai mét dén vai chuc mét. Chiéu day cac thanh
tao thay doi tir 1 + 25 m.

Céc thi nghiém phén tich thanh phan vat chit dugc nhom tic gia thi nghiém tai cac phong thi nghiém
sau: Phan tich thanh phan hat dugc tién hanh tai cac phong thi nghiém cuia cac don vi nhu Cong ty c¢6 phan
tu van xdy dung giao thong Hué, Vién thity cong, phong thi nghiém Dia k¥ thuat truong Pai hoc Khoa hoc
- Pai hoc Hué, phong thi nghi¢m Dia k¥ thuat Khoa k¥ thuat Xay dung - Phan hiéu Pai hoc Hué tai Quang
Tri. Thanh phén khoang vat dugc thyc hién tai Trung tAm phan tich thi nghiém Dia chét - Téng cuc bia
chat va Khoang san Viét Nam bang phuwong phap Ronghen nhiéu xa trén thiét bi phan tich May DS -
Advance va Vién Khoa hoc va Cong nghé Vat liéu gdm (ISTEC-CNR, Faenza, Y). Phan tich thanh phan
hoéa hoc tai Vién dia chét, Ha Noi va phong thi nghiém ctia Khoa Khoa hoc trai dét va vat 1y - Truong dai
hoc Béch khoa Ferrara (Y).

PHONG BDIEN QUANG DIEN PHU VANG HUONG THUY

LK514 LK306

LLKHut
v

LK309 LKH321

Mit cit dia chat cong trinh tuyén Phong Pién - Quang Pién - Phit Vang - Huong Thity

GIO LINH

QT12gp
LKHDYgh
20m | am0),

HATLANG

TRIEU PHONG
LKQTYgp

IKTD3ap LK424qt

Mat cat dja chat cong trinh tuyén Gio Linh - 1

Trieu Phong - Hai Lang

Hinh 1. Bdc diém phdn bé ddt logi sét yéu Holocen khu viee nghién ciru theo chiéu sdu

Bdng 1. Vi tri ldy mdu nghién ciiu

Nhém | Loai Vi tri 14y mau (s6 lwong mau)
dat dat
o Bun sét | Duong Cho Mai di Tan M, khach san Centurry (9), Dai Giang - Huong Thuy (9),
& = |pha Cua Viét (5), Pong Nam Quang Tri (25), Thi tran Phu Loc (6)
'§ e Bun sét | DPuong An Van Duong (10), Hai Thanh - Hai Lang (6), Pong Nam - Quang Tri (15),
© Hai Tho-Hai Ling (10).

Bun sét | Duong Phit My di Thuan An (8), Thanh Tién - Phu Vang(10), Vinh Tu - Quing Dién
< pha (10), BDuong tranh 1 Quang Dién (22), Phong Binh - Phong Dlen( 14), Pht Hoi - Thanh
EQ* phd Hué(8), Khach san Presiden - Thanh phd Hué (12), thi tran Lang C6 - Pha Loc(11),
S An M6 - Triéu Phong(7) Cira Viét (5), Hai Thién - Hai Lang(8).

@ Bun sét | Bu Lu - Phi Loc(9), Pht Bai - Huong Thﬁy(S) Quang Thanh - Quang Dién(7), Dudng
® Mong - Pht1 Vang(9), Nudc khoang nong Tan MJ(15), duong Cho Mai di Tan MJ(8),
Hai Tho-Hai Lang(5), dap song Hiéu (35), Pong Lé - Pong Luong(5)

3. Két qua va thao luan
3.1. Thanh phan khodng vt ciia dit
3.1.1. Thanh phan hat
Két qua phan tich thanh phan hat cua dét loai sét yéu cho thiy dét co ham luong hat sét nho, ham luong
nhém hat cat va bui chiém wu thé hon pht hop vé6i quy luat tram tich ¢ ving dong bang hep, déc ven bién
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¢6 diéu kién moi truong bién d6i nhanh theo phuong tir ria dong bang ra bién (Bang 2).

Bdng 2. Gid tri trung binh thanh phan hat cia ddt

. Bun sét Bun sét pha
A A 0
Thanh phan hat, % ambQ,>3pv ambQ,'2pb ambQ,*3pv ambQ,!?pb
, 1,24-34.4 2,06+4 20,5:2 16,60+25,1
Hatsét (<0.005mm) | 313505 | 32GTE0 41| 0
. 19,85+52,5 16,15+45,5 16,13+60,0 22,99+43,87
Hat bui (0,05-0,005mm) | "53¢ 13 30,83 38,065 33,43
, 21,97+48,91 21,97+47,42 12,3+58,92 34,81+53,77
Hat cat (2-0,05mm) 35 44 34,69 35,61 44,29
Hat san s6i (>2mm) 0 0+0,08 0-0,75 0+3,50

3.1.2. Thanh phan khodng vit va ham liong hitu co

S6 liéu phan tich ¢ Bang 3 cho thiy, trong phan phan tan min chi yéu la cac khoang vat sét, phd bién la
11lit, Kaolinit va Clorit, phan phan tan tho chu yéu 1a Thach anh. Ham lugng Clorit chiém khong cao chi tir
4-8%. Ham lugng Montmorilonit chiém rat thap chi tir 2-3% trong bun sét pha va 3-4% trong bun sét.

Bdng 3. Két qua gid tri trung binh thanh phan khodng vt

Loai dat
STT Khoang vat Pon vi Bun sét Bun sét pha
ambQ,>3pv ambQ;'2pb | ambQ?3py | ambQ,!'pb
1 | It 29-31 22-24 12-14 17-19
2 | Kaolinit 17-19 18-20 4-6 7-9
3 | Clorit 6-8 5-7 5-7 4-6
4 | Thach anh 24-26 29-31 59-61 46 - 49
5 | Feldspat %o 2-4 3-5 1-3 3-5
6 | Goethit 3-5 3-5 2-4 4-6
7 | Pyrit 7-9 2-4 5-7 7-9
8 | Montmorillonit 2-4 3-5 1-3 2-4
9 | Khoang vat khac T-cao; Gip 4%Sid Canxit Canxit
(Ghi chu: Ham luong tir thap - cao)
Bdng 4. Ham lwong hitu co ciia ddt
Loai dat Bun sét Bun sét pha
: ambQ,>’pv ambQ,'?pb ambQ,>3pv ambQ,'?pb
Ham lugng, % | 4,20-10,32 3,29-11,40 3,9-6,28 2,26-8,57
Ghi chu: nho nhat - lon nhat

Pit yéu khu vyc nghién ciru ¢6 chira vt chat hiru co véi ham lugng phén tich cac mau thay doi tir 2,26
- 11,4%. Sy c6 mit cua cac hat keo mun hiru co trén bé mat hat dit, lam tdng bé day mang nudc lién két
xung quanh hat sét.
3.1.3. Thanh phan héa hoc
Bang 5. Két qua gid tri trung binh thanh phan héa hoc ciia méu ddt

Khoéng Don Bun sét Bun sét pha

STT vat vi ambQ,3py | ambQ,!'?ph | ambQ,*3pv ambQ,!?pb
T S0, 52.63-53,02 | 51,15-54,00 | 66,94-67.81 | 57.96-38.05
2 TiO, 0,76-0,80 0,87-1,0 0.88-0,94 0,85-1,0
3 AlLOs 20,73-20,93 | 20,97-21,26 | 13,99-16,11 17,39-19,07
4 T-Fe;03 6,37-6,77 7,38-7,91 4,52-5.17 5,33-5,86
5 MnO % 0,08-0,09 0,17-0,19 0,04-0.05 0,06-0,08
6 MgO 0 1,36-1,73 2,12-3,25 1,74-2.25 2,17-2,76
7 CaO 0,44-0,62 0,69-0,7 0,49-0.69 0,44-1,93
8 Na,O 0,65-0,71 0,26-0,31 0.31-0,42 0,37-0,9
9 K,O 2,72-2,74 2,75-2,78 2.25-2,27 2,47-2,74
10 P,0Os 0,07-0,08 0,12-0,13 0.05 0,08-0,10
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6,19

1,07

5.10

4,71-6,46

12,32-14,17

10,23-11,03

6.08-6,46

8,97

-10,65

Két qua nghién ctru & Bang 5 cho thay ham lugng céc oxit SiO,, ALOs trong dit chiém ti 1¢ cao. O diéu
kién binh thuong sy hoa tan ctia SiO; va Al,O; rat kém, khi méi truong kiém c6 d6 pH cao thi cac oxit trén
d& bj hoa tan dan dén su pha huy cac khoang vat thtr sinh trong d4t, d3c biét 1a cac khoang vat sét (Illit,
Kaolinit va Clorit), diéu nay s& cai thién dugc dic tinh bién dang - ¢ két thim va stc khang cit cua dit.

3.2 Tinh chit co Iy ciia dit
3.2.1 Tinh chdt co Iy chung

Gia tri trung binh cac tinh chét co Iy cua dat loai sét yéu Holocen ving dong biang Quéang Tri - Thira
Thién Hué dugc nhom téc gia thu thap va nghién ciru bd sung tir hang loat hd khoan khao sat dia chat cong
trinh trén dia ban. Két qua nghién ctru dugc trinh bay ¢ Bang 6 cho thdy dat thugc nhoém dat rat yéu nén khi
thiét ké thi cong cong trinh trén nén c6 phan bd cac thanh tao nay can lya chon giai phap xtr 1y nén phit hop
dé gia ting cuong do chiu tai cho nén dat.

Bdng 6. Gid tri trung binh cdc chi tiéu co Iy nhém dat loai sét yéu (1012 mau)

=} Thudc tinh co Iy Thuy tinh cia d4t | Bién dang ct

< . 44

=| Loai dat Yoo | Yo Ps .1 C, | N3
é W, % g/cm3 g/cm3 g/cm3 e | S, % |WL, %|Wp, % |Ip, % | B ¢, do kPa

& [Bun sét 51,22(15,95|14,95(26,22| 1,49 [91,96| 47,38 | 32,81 |13,74|1,27| 4°52> {6,95| 2-3
<&

'€ Bun sét pha|64,82 (1,56 1,42 26,21 | 1,75 |97,15| 58,91 | 36,91 122,0111,27 4925 5,513
<

:i Bun sét 56,99 1,57 | 1,52 | 2,62 | 1,62 [94,91| 53,52 | 33,46 |20,06|1,17| 5°25° |7,48| 2-4
<&

'€ [Bun sét pha|46,37| 1,60 | 1,52 | 2,6 | 1,31 | 90,27 | 43,42 | 28,12 |14,66]1,18 6°25° |8,13| 1-3
<

Ghi chi: W - D am tw nhién (%), % - Khoi lwgng riéng tu nhién (g/cm’); y.- Khoi lwong riéng kho
(g/cm’); ys - Khoi luong riéng cua hat ddt,(g/cm3); eo- Hé so rong; S,- Do bdo hoa (%), wr - Gidi hgn
chay (%); we- Gidi han déo (%), Ip chi so déo (%); B- D6 sét; ¢ - Géc ma sat trong (d9), c - Luc dinh
ket (kPa); N3o- Chi so xuyén tiéu chudn

3.2.2  PBdc tinh bién dang - 6 két tham
Bdng 7. Tong hop két qud thi nghiém nén co két tham cia cdc thanh tao dit loai sét yéu Holocen
Chi tié b . Bun sét pha Bun sét
Htieu onvi ambQ,>3pv ambQ,'?pb ambQ;>3py | ambQ,!?pb
S0 lugng mau 24 60 20 52
D6 Am tu nhidn W % 45,1-61,97/ 38,44 - 52,39/ [58,54/74,28 51,07- 61,50/
j j ’ 53,53 45,41 66,41 56,28
He s6 réne e 1,36-1,73/ 1,22 -1,5/ 1,51-20/ 1,51-1,74/
; g 1,545 1,36 1,755 1,625
%‘ D06 am gioi han % 40,31-57,80/ 37,17-50,61/ 53,2-67,45/ |48,75 - 57,5/
< chay LL ’ 49,05 43,89 60,32 53,12
Chi s6 déo PI % 14,2-16,5/ 11,35-16,36/ | 18,19-25,36/ | 17,36-24,5/
15,35 13,85 21,77 20,93
D6 sét 1L 1,05-1,38/ 1,06-1,34/ 1,24-1,29/ 1,11-1,36/
T 1,21 1,20 1,26 1,23
- P KPa 42,00-88,20/ 20,50-88,90/ 61-78,05/ |38,90- 77,40/
g ¢ 65,1 54,7 69,525 58,15
< C 0,32-0,40 0,38-0,55/ 0,32-0,41 0,31-0,42/
3 ¢ 0,36 0,46 0,36 0,37
j= C 0,06-0,17 0,04-0,14 0,09-0,11 0,05 -0,07/
E s 0,12 0,09 0,10 0,06
o C./C. 1,94-5,08/ 4,97-9,67/ 3,75-4,14 4,25-8,65/
- o 3,51 7,32 3,945 6,45
2 3.9 0,21-0,35/ 0,21-0,46/ 0,20-0,24/ 0,22-0,35/
“ & 10%em?s 0,28 0,335 0,22 0,2845
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K 10 em/s 0,1-0,29/ 0,09-0,37/ 0,11-0,26/ | 0,09-0,31/
¥ 0,19 0,23 0,18 0,20
Ghi chu: Gia tri te thap - cao va / trung binh

Céc thong sb bién dang - co két tham cla dat duoc xac dinh bang thi nghiém nén c¢b két tiéu chuan. Mau
dugc gia tai theo timg cap, cap sau gap doi cap trude, thoi gian theo ddi do lun 1a 24 gio theo ding qui trinh
nén cd két tiéu chuan (TCVN 4200:2012). Gia tri cp gia tai 1an luot 0,125; 0,25; 0,5; 1,0; 2,0 va 4,0 kG/cm?
tuy thudc vao trang thai va do sau ldy mau.

Tir cac két qua néu trén cho thay dat nghién ciru déu rat yéu, ap luc tién cb két bé. Do véy, khi cong trinh
dit trén dat yéu s& khong dam bao do bén va 6n dinh ciia nén duong, can phai tién hanh gia ¢d va xtr 1y.

- Ap Iyc tién cb két P, dit bun sét pha P, = 54,70-65,10 kPa thap hon bun sét P, = 58,15-69,52 kPa.

- Cac thong s ¢b két C., C, clia bun sét pha bién doi trong pham vi rong: Bun sét pha C= 0,35 - 0,39;
chi s6 ng C= 0,06 - 0,12; Co/ C; =3,51-7,32. Blin sét c6 C. = 0,365 - 0,42; chi s6 nd C; =0,06 - 0,10; C/ Cq
=3,94-645.

- Dt c6 h¢ s6 thim rét k, bé: Bun sét pha ky = (0,195 - 0,0,23).107 cm/s, bun sét ky = (0,185 - 0,203).10

cm/s Do d6, kha nang thoat nu6c cua dat kém, kéo dai thoi gian cb két va thoi gian xir 1y nén lau hon.
Hé s6 cb két tham C, thap: bun sét pha C, = (0,28-0,33)10cm?/s; bun sét C, = (0,22-0,28).103cm?/s.

3.2.3 Két qua nghién citu sirc khdng cdt

Céc thong sb sirc khang cit dugc xac dinh bang nhidu phuong phap thi nghiém trén cac thiét bi va tiéu
chudn khac nhau: Nén ba truc theo so d6 UU (ASTM D2850), CU (ASTM D 4767 - 90); thi nghiém cit
phing truc tiép (TCVN 4199 : 1995; BS1377: 1990; ASTM D3080) va cit canh ngoai hién truong (BS
1377: 1990, ASTM D2573, AASHTO T223 va 22TCN 355-2006) (ASTM, 2003; Monika & Whenham,
2000; Terzaghi va nnk). Tir cac két qua thi nghiém nén ba truc so d6 UU, cét phiang tryc tiép khong thoat
nudc va cét canh ngoai hién truong VST, xdc dugc cac gia tri trung binh cac déc trung stc khang cit khong
thoat nudc clia dat yéu nghién ctru. Két qua duoc trinh bay Bang 8.

Bdng 8. Tong hop trung binh sikc khdng cdt khéng cé két - khéng thodt nwée

, A Cit phang tryc tiép g .
Nén 3 truc theo so d6 UU khéng thodt nude Cat canh VST

Phu nhém Lq,ai B €0

dat So R SO R SO
mau | @ dd | cu, kPa mau| P d0 |cuu, kPa mau Sy, kPa
N 0 H] 0, 5
Bun | 1,15 | 1,23 36 0%46 7,5 60 6°07 6,4 18 9,4

sét pha| -1,28 |-1,50 -1%06° -10,5 =726 | -10,3 -334

Bun | 1,06 | 1,51 | 34 0934’ 6,20 11 4%1° 5,0 12 13,72
sét | -1,34 |-1,79 -1°02° -9,41 -7°34° |-10,94 -22,5

Bin | 1,05 | 1,41 028" | 8,50 225 | 5.1
sétphal -138 [-1,59] 18 | 0933 | 134 [41| 5008 | 984 | 7 | 79

Bun | 1.24 | 1.69 024" | 10,20 3050° | 4.80
sét [-127]20] 18 | o310 | -1290 | 31| 444> | 5o | 11 | 84

Ghi chii: Gid tri tir thap - cao

ambQ,'pb

ambQ,>3pv

Tir cac két qua thi nghiém nén ba truc so d6 CU (ASTM D 4767) c6 do ap lyc nude 16 rong, tién hanh
xac dinh cac gia tri trung binh cac dac trung stic khang cat hiru hi€u cua dat yéu. Két qua dugce trinh bay
bang 9.

Bdng 9. Tong hop gid tri trung binh sikc khdng cdt cé két khong thodt nwée

o0 Nen ba tryc so d6 CU
ﬁ §~ ?\: Hesd| = Thong so khang Thong s0
Thanh tao g3 E Q| DO sét an "g cit tong khéang cét hitu hiéu
S o |gE oL |8 e 40 [ kPa| g, do | U
as 0 Do 40 |Ceu, KPA| @cu’, dO kPa
25.1- | 115 [1.27- 10%1°- 13002°-
1-2 B B > _ _
ambQ,pb B sét phal 2739|136 | 140 1211 30050 171321 fg0pp | 4613,
20.5- | 1,15- | 1,44- 110547 18058-
2-3 ) ) ) _ _
ambQy™"pv 258 | 138 | 1,59 | 2 | 130410 PA102 pgopp | 3382
32.06-| 1,18 | 1.58- 10051~ | 10.6- | 16720°-
1-2 \ r 5 B 5 ) _
ambQ,pb - Binsét 170 & T34 | 1ea| O | 1108 | 110 | 199390 | 2297
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Tdng dién tich quy hoach khéng gian ngam khu vyc 930ha khoang 22,7ha tuong dwong véi 2,44%.

5. Pinh huéng cong tic nghién ciru dia ky thuit phuc vu phat trién h¢ thong giao théng ngim Thanh
phdé H6 Chi Minh

Thong qua phan tich, danh gia hién trang va quy hoach hé thong céc cong trinh ngam trén dia ban
TP.HCM cho thay: hién nay, viéc phat trién cong trinh ngim Thanh pho con han che cac nghién ctru chuyén
sau phuc vu khai thac khong gian ngam d6 thi chua c6. Do vay, bai bao dé xuét cac nhiém vu nghién ctiru
dia k¥ thuat phuc vu phat trién hé thong giao théng ngadm Thanh ph nhu sau:

- Bic diém dia chat cong trinh (dia hinh dia mao, dia téng tram tich dé tir, tan kién tao, thiy van va dia
chat thily van, tinh chét xay dung cua dét da, cac hién tugng dia chit dong luc khac) khu vuc Thanh phd
Hd Chi Minh;

- Pic diém hé thong cac cong trinh ngém hién tai (cac cong trinh giao thong ngam, h¢ théng thoat nudc
ngam, cac hang muc ngam lién quan dén xay dung cac cong trinh nha cao tang,.. )3

- Pic diém vé quy hoach phat trién mé rong cac cong trinh ngam cua thanh phé, dic biét chu y dén quy
hoach xay dung cac cong trinh giao thong ngam trong nhitng nam toi;

- Phan khu dia chat cong trinh phuc vu khai thac khong gian ngém trong quy hoach va xay dung cac
cong trinh giao thong ngam (theo mirc @6 thuan lgi hay khong thuén lgi cho quy hoach, thiét ké va giai
phap thi cong,...);

- Tir céc két qua: phan khu dia chat cong trinh; quy hoach phat trién hé thong giao thong ngam thanh
phd, kién nghi khai thac hop 1y khéng gian ngam thanh phd (vi tri, hudng tuyén, chidu sau,...);

- Cac giai phap thi cong cong trinh giao thong ngam hién dai dang dugc ap dyng trén thé gidi va & Viét
Nam (chi yéu hai thanh phé 16n 1a H6 Chi Minh va Ha Noi); céc van dé dia chat di phat sinh va cac bién
phép di khéc phuc;

- Tinh toan dy béo (dinh tinh va dinh lugng) cac hién tuong dia chit phat sinh khi khai thac khong gian
ngam phuc vu xay dung giao théng ngam. Chu y anh huong cua nude dudi dat, cac vi tri gap dat yéu, dich
chuyén mit dat va gay hu hong cac cong trinh trén mét dat va 1an can,.... Tinh toan 6n dinh cong trinh ngam
sau khi cong.

6. Két luan

Tir nhimg phén tich trén, cho phép riit ra mot s két luan:

- TP.HCM la Thanh phd nam sat bién c6 dic diém dia hinh kha bang phang, chii yéu la ddng bang thap
va triing thip, mot phan 14 dia hinh d6i thip, d6 1a cac thém séng cd cuiia hé thong song Ctru Long phan b
& huyén Cu Chi, mot phan quén Thu Birc va Hoc Mon. Do nam sat bién, dia hinh lai triing thap ma TP.HCM
thudng bi ngép lut, gay nhiéu khé khin cho hé thong giao thong va cac hoat dong khac.

- Pia tang dia chét bé tr cia TP.HCM kha phtc tap, gom 08 hé tang, v6i tong bé day gin 80m, trong
d6 gap nhiéu loai dat yéu, gay khé khin cho viéc khai thac khong gian ngim db thi.

- TP.HCM la thanh phd cé dién tich va quy mé dén s 16n nhat ca nude. Giao thong ngdm mic di ding
dau ca nudc song van & mirc do rat khiém ton so vé6i cac nude trong khu vyc. Chinh vi vay ma da dugc
Lanh dao thanh phd dinh huéng phat trién kha rd rang.

- Trude tinh hinh d6, nghién ciru dic diém dia k¥ thuat TP.HCM can duoc hoan chinh dé phuc vu khai
thac khong gian ngim trong xay dung giao théng 1a rat can thiét.
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ABSTRACT

Status and development orientation of Ho Chi Minh City underground
traffic system and geotechnical research tasks

Vo Nhat Luan!, Nguyen Thi Nu?, Do Minh Toan?
ISau Human Resources Training, Building and Developing JSC, *Hanoi University of Mining and
Geology,
$Vietnam Association of Engineering Geology and Environment

Ho Chi Minh City (HCM City) is a city located in the key economic region in the southern Vietnam, with
an area of 2,095.06 km?, close to the sea; an area with large estuaries belonging to Dong Nai river system,
with 23 km of costline, influenced by tides. The central area of 108 km?, up to 40% of that area at altitude
< +1.6 m in districts 4, 8 and Binh Thanh. These are the areas directly or indirectly influenced by tides. In
term of city scale, there are mainly cohesive and non-cohesive Holocene soils, many soft soils with complex
distribution and large thickness; groundwater is abundant, the water level is shallow. The above factors
greatly affect the design and construction of underground works, especially underground traffic.

Ho Chi Minh City initially projected to build underground traffic system. However, materials on
geotechnical conditions are available but not synchronous, not directing towards the exploitation of
underground traffic system in the city. On that foundation, the article proposes geotechnical tasks including:
researching systematically and comprehensively in the direction of serving reasonable exploitation of the
geological environment for building underground traffic system. Specifically: clarifying the geological
conditions of the engineering geology, characteristics of the current state of underground construction
system, distrubution of underground construction for the exploitation of underground space for traffic
construction.

Key words: Underground construction; underground traffic; geotechnical.
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ERS® HOI NGH| TOAN QUOC KHOA HOC TRAI AT
e VATAINGUYEN VGO1 PHAT TRIEN BEN VI*NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Danh gid kha nang ton thuong bo bién tinh Kién Giang dudi tac dong
cua bién do1 khi hau va nude bién dang
T6 Hoang Nam!* Duong Tuén Ngoc!
! Lién doan Pia chdt va Khodng san bién, T6 ong cuc Dia chdt va Khodng san Viét Nam

TOM TAT

Hién nay, danh gi4 bién dong b bién, dic biét 1a dudi tac dong ciia bién ddi khi hau toan ciu duoc cac nha
khoa hoc cling nhu cac nha quan ly hét strc quan tam. Co nhiéu phuong phap danh gia bién dong b bién
trong d6 ¢6 phuong phap st dung chi s6 dé bi ton thuorng duong b bién (CVI). Dya trén gia trj CVI duong
b bién tinh Kién Giang dugc chia thanh 4 cip do rui ro. Rii ro thap (40, 09km tuong g v61 27,4% chiéu
dai duong bo bién), trung binh (21,19km, 10,3%), cao (56,86km, 27,6%), rét cao (88,09km, 34,7%).

Tir khéa: Chi s6 ton thuong dudng bo bién; muc nude bién dang; duong bd bién Kién Giang.

1. Pit vin dé

Tinh Kién Giang c¢6 chiéu dai duong bo bién trén 200km, c6 dién tich lanh tho 16n nhat ving Tay Nam
B6 va 16n thir hai khu vee Nam B9, 1a ving dét da dang vé sinh hoc v6i nhiéu nganh nghé phat trién nhu:
nong nghip, thuy san, lam nghiép va du lich,... Day thét su 1a ving dat c6 nhiéu tiém ning va diéu kién
thuén lgi cho viéc phat trién kinh té - x4 hoi. Trong nhiing ndm gén day, bién dong duong bo bién khu vyc
nay hét strc phirc tap. Dudi tac dong cua myc nude bién déng, qua trinh x0i 16 dién ra manh va chiém wu
thé hon hin so v&i bdi tu. Chinh vi vay, viéc theo ddi, giam sat bién dong duong bo bién 12 mot nhiém vu
quan trong trong chién lugc phat trién bén vimg va bao vé méi truong bd bién ving nghién ciru. Tir trude
dén nay da c6 mot sd cong trinh nghién ctru vé bién dong dwong b bién trong khu vyc. Tuy nhién, cac
nghién ctru ndy chua dénh gia cu thé mirc d6 ton thuong ciia bo bién. Trong bai bao nay, cac tac gia da su
dung chi $6 mirc d dé bi ton thwong bo bién (Coastal Vulnerability Index-CVI) do muc nude bién dang
ctia Cuc Dia chat Hoa Ky (Thieler va Hammar-Klose, 2001) dé danh gia mirc d6 rii ro ctia boy bién cac tinh
Kién Giang. Pay la phuong phap dang dugc sir dung rong réi trén thé gioi.

2. Co s6 tai liéu va phwong phap nghién ctru
2.1. Co s tai liéu

Céc ban dd dia hinh, bao gém ca trén dai lyc dia ven bién va day bién ven bo. Ban do dia hinh luc dja
ven bién ty 1¢ 1:50.000 UTM dugc 4n hanh tir ndm 1965 dén ndm 1970 (Ban d9 tin tirc). Cac anh v¢ tinh
dugc sir dung trong nghién ctru ndy gdm cac anh dugc chup vao 3 thoi diém:

- Anh vé tinh Landsat TM va ETM ciia cac nam 1989 va 1990 dwgc tham chiéu véi hé toa 6 UTM
WG84, zone 48N c6 d§ phan giai 30x30 mét;

- Anh vé tinh Spot 5 nam 2004 va anh Spot 4 nim 2009 dwgc tham chiéu vi hé toa 6 UTM WGS84
zone 48N c6 d6 phan giai 10x10 mét;

- Anh vé tinh Landsat8 nam 2019 dugc tham chiéu véi hé toa d0 UTM WGS84 zone 48N c6 do phén
giai 30x30 mét.
2.2. Phuong phap nghién ciru
2.2.1. Phurong phdp tach triét dwong bo bién

Cin cr vao d6 bén viing cua dit d4 tao by va & mirc d6 chung nhat, dudng bo bién tinh Kién Giang c6
thé phén ra 3 kiéu bd chinh. D6 1a b cat, bo bun va bd cau tao boi da gde. DAi vai b cat, phan b cha yéu
trén dai ven bién thi xa Ha Tién, phuong phap dugc lya chon 1a phuong phap Band Threshold-phénloai dya
vao gid tri ngudng phén biét doi tuong nghién ctru voi tit ca cac doi tuong khac trén dnh. Qua trinh phan
loai anh dugc tién hanh sau khi tién xir 1y anh (Hinh 1). Khao sat so d6 phan xa phd cua nuéce bién va cac
déi tugng khac ven bo cho thay nude bién phéan biét t6t nhét & kénh 7 cua hai loai anh duoc chup tur cac bd

* Tac gia lién hé
Email: hoangnamldb@gmail.com
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cam TM, MSS va kénh 4 (0,77 - 0,90 um) anh ETM+. Tuy nhién, trong diéu kién c6 viing séng v, kénh 7
anh MSS va TM cho két qua tt, con rat kho phan biét giita viing song v va bo cat & kénh 4 anh ETM+.
Ty 1¢ kénh pho tot nhat doi véi anh ETM+ trong diéu kién song v& duge lua chon 1a (B5+B7)/B2. Véi
phuong phéap nay co thé loai bo dugc ving séng va va bd cat.

Hinh 1. Anh Landsat khuc viee Ha Tién, Kién Giang sau khi tach
viing song vé (phdi) va trudc khi tach ving song vo (trdi)

D4i v6i bo bun 6 sy xudt hién cta 16p phi thuc vat, phuong phép tach chiét duong bo bién dugc lya
chon la phuong phap ty s6 anh. Do sy hip thu rdt manh ciia nudc va phan xa rit manh cua tham thyc vat
dbi voi nang luong hong ngoai nén kénh 5 (kénh hong ngoai séng ngin) duge lya chon dé tach cac ving
dat va nudc ciing nhu cac dic diém ty nhién khéac trong viing nghién ctru. Lay ngudng trén kénh 5 ¢6 thé
tach dugc cac ving dat (gié trj xam d¢ anh cao) va nude (gia tri xam do anh thap). Tuy nhién, van dé kho
khan xdy ra 1a ving chuyen tiép giita dat va nudc noi bi anh hudng ciia ché d¢ thuy tridu va cac dic trung
vé ché d6 6 4m nén cac diém anh tai khu vuc nay 1a cac diém anh hdn hop. Viéc phan ngudng gia tri giita
dat va nudc s& khong mang lai két qua chinh xac. Dé khic phuc, Alesheikh. A.A. va cong su (2003) da st
dung phwong phap ty sé anh (Hinh 2).

anh T™M vi ETM+

]

| Niin chinh hinh hoc anh

. Lap ty s0 va k&t hgp két qua
Tim ngudng cho Band 5 theo quan h¢ "And"

b2/b4>1 va b2/b5>1

Vector héa anh Raster

Ban d6 dudmg béy

Hinh 2. Quy trinh thuc hién tach dwong bo bién bang phwong phdp ty sé anh

2.2.2. Phwong phdp chi s6 kha nang ton thiwong dwong bo bién

Day 1a mot phuong phap di dugc nhidu nudce sir dung dé danh gia kha niang bién d6i bo bién do muc
nude bién dang va dwoc goi 1a chi sé mirc do d& bi ton thuong bo bién. CVI dugc tinh toan theo 6 bién sb
la: dia mao, bién dong duong bo, do nghiéng ciia bo, thay d6i myc nudce bién tuong ddi, do cao song va do
16n thuy tridu. Nhitng bién s6 nay dugc xem 1a quan trong nhat quyét dinh tinh nhay cam cua dudng bo dbi
v6i sy dang 1én cia myc nude bién (Thieler va Hammar-Klose, 2001). CVI dugc tinh nhu sau:
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a*b*c*d*e* f
Vi = ; (1)

Trong d6 a 1a dia mao (khong cé thir nguyén), b 1a d6 nghiéng ciia bo (%); ¢ 1a thay d6i muc nude bién
tuong d6i (mm/ndm); d 1a toe d6 bién dong duong b (xoi 16 hay boi ty, m/ndm); e 1a do cao trung binh
cua thay triéu (m) va f1a do cao song trung binh (m).

Lua chon gid tri cac tham s56: Gié tri ctia cac tham s trén dwoc lya chon theo phuong phap chuyén gia.
Diém cho mdi tham s dwgc cho gia tri tir 1 dén 5 theo xu thé tang dan mirc d9 dé bi ton thuong.

1. Bién sb dia mao (a): Bién s dia mao chinh la gia tri diém sd duoc tinh cho cac loai duong bo bién c6
dia hinh va thanh phan vét chét cdu tao nén doan duong bd d6 khic nhau. Trén co sé d6 cao dia hinh va
thanh phan vat chat ciu tao dudng bd, bd bién tinh Kién Giang dugc phan 1a bén kiéu (Hinh 3) véi cac gia
tri diém s6 dugc chdm theo Bang 1.

2. Bién s6 d¢ nghiéng ciia bo (b) va tdc do bién dong dudng bo (d): Pdi véi bo bién tinh Kién Giang,
sau khi phan chia cac loai bo, da tién hanh xay dung 100 mit cit dé tinh toan d¢ nghiéng va tinh toan tdc
d6 x6i 16-bdi tu trung binh. Trén co s chong xép dudng bo bién tai cac thoi diém 1965, 1990, 2010 va
2019 tir cac thé hé anh vién tham néi trén, tdc d6 boi tu - x6i 1o duong b bién trung binh dat xap xi 6m/nam
trong giai doan 2010 - 2019. Di v6i bién sé dd nghiéng cua bd (b), duoc tinh toan theo cic mit cit vudng
goc v6i dudng b bién trén co so ban do dia hinh dai dét lién ven bién va ban d6 do sau day bién ving
nghién ctru. Do déc duong b bién tinh Kién Giang dao dong trong khoang <0,01% ddi véi bo céu tao boi
bun sét dén > 1,5% d6i véi bo cu tao boi da géc. Diém s tinh toan cho cac bién s trén dugce chim theo
Bang 1.

3. Bién s6 d6 cao trung binh cua thuy triéu (e) va bién s do cao trung binh ciia song (f): Ving bién tinh
Kién Giang chiu su chi phdi rat 16n vé ché d6 hai van cta viing bién Tay. Vi vay do cao séng trung binh c6
¥ nghia d6i voi by bién tinh Kién Giang <1,5m va do cao trung binh cua thuy triéu luén nhé hon 1,5m.
Chinh vi vy ma diém s6 dbi véi 02 bién s6 nay chi 1a mot gia tri nhu nhau (hing s6) trén doc chiéu dai
duong bo bién nghién ciru.

4. Bién sb muc nudc bién dang (c): Gia cac gia tri muc nudc bién dang dugc sir dung theo két qua cua
Bui Xuan Thong va dong nghiép. Theo két qua tinh toan tir s6 liéu do dac tai 3 tram do muc nudc: Viing
Tau, Nam Can va Rach Gia ciia Bui Huy Thong va nnk cho cac gia tri tuong tmg 1a 3,6 mm/nam, 3,0 mm/nam
va 4,2 mm/nam. Vi vay toan ving b1en tinh Kién Giang, tbc d6 muc nuoce bién dang dwoc lya chon dé tinh
toan tuong ung 4,2 mm/nam Diém s6 dé tinh toan gia tri CVI cho bién s6 muyc nugc bién dang ciing glong
nhu bién sd thuy triéu va song la ciing mot gia tri nhu nhau (hing sd) trén doc chiéu dai duong bd bién
nghién ctru.

TG
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Hinh 3. Phan logi duong bo biéﬁ (trdi) va chojng xép cdc thé hé dwong bo
deé tinh todn toc do xoi lo boi tu (phdi)
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Bang 1. Thang diém cho cdc tham sé dé tinh CVI

gz Thang diém - mirc ton thuong
Bién so
1 2 3 4 5

Dia mao Bodacao | Bodathap | Bocatcao | Bo catthip | Bo bun-sét thip
Do doc (%) >0,1 0,04-0,1 0,02-0,04 | 0,01-0,02 <0,01
Muyc nudce bién dang (mm/nim) 4,2
Téc d6 bién d6i duong bd | >+2,0 | +2,1+ -2,0 | -2,1--40 | -4,1+-6,0 >-6,1
(m/nam)
Do cao thily triéu trung binh (m) <L5
Do cao song trung binh (m) <L5

Tir cac gi tri trong Bang 1, tién hanh tinh gia tri CVI cho ting mit cét theo cong thirc da dua ra & muc
trude. Sau d6 phan cap mure do de bi ton thuong va thanh lap ban do chi so mirc d6 de bi ton thuong duong
bo bién do muc nudc bién dang theo cac budce dugce trinh bay trén Hinh 4.

b e
oo bes ()

T g a1 - b Iy
e bigtn {m/nam)

Nl thay (idu
frumg hinh im)

D con sdng
irung hinh {m})
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Phan logi

Phian Logi

Titth diém

tink digm

i

‘ BAN PO KHA NANG TON THUONG ‘

Hinh 4. Quy trinh tinh todn chi sé ton thwong dwong bo bién

3. Két qua va thao luin

Tir s6 liéu va quy trinh nhu trén, da tinh dugc gia tri CVI cho 100 mat cit da dugc thiét lap cho duong
bo bién tinh Kién Giang. Cac gia tri CVI dugc tinh toan co6 gia tri thay d6i tir 1,29 dén 27,36. Tir cac gia tri
CVInay, tién hanh xay dung duong cong tich liy dugce bién dién trong hé toa do vuong goc, trong do, truc
hoanh biéu thj cac bac gia tri CVI, truc tung biéu thi % twong (mg cho céc gia tri CVI tir thip dén cao (Hinh
5). Tir biéu d6 duong cong tich lity trén Hinh 5 da xac dinh dugc cac gia tri CVI thuong ng nhu sau: gia
tri CVI ing v61 25% = 17,5, gia tri CVI tng voi 50% = 12,0 va gia tri CVI tng véi 75% = 15,5. Tir cac gia
tri nay da chia ra 4 mirc d6 rui ro: thip (< 7,5), trung binh (7,5-12,0), cao (12,0-15,5) va rit cao (> 15,5)
(Hinh 6 va Bang 2).

Tir viée phan chia cac khoang phan tram twong tng vai cac khoang gia tri CVI s& dua duoc ra ban do
mirc d6 dé bi tén thuong duong bo bién tinh Kién Giang. Trong d6 khoanh dinh duoc nhimg doan bo twrong
g vai bén cap mirc d ton thuong: yéu, trung binh, cao va rat cao (Hinh 8). Tir ban d6 mirc d6 d& bi ton
thuong, co thé xac dinh dugc sb doan bo, tong chiéu dai va ty 1¢ (%) cua cac muc do rii ro cao hay thap
d6i voi muc nude bién dang ciia dudng b bién ving nghién ciru (Bang 2).

Badng 2. 86 doan bo, chiéu dai va ty 1é phan tram twong ieng véi mike do riii ro

Mire dé rii ro S6 doan bor Chiéu dai (km) Ty 18 (%)
Rét cao 3 88,09 34,7
Cao 4 56,86 27,6
Trung binh 4 21,19 10,3
Thap 14 40,09 27,4
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Hinh 5. Biéu do duong cong tich liy cac
gid tri CVI cho bo bién cac tinh Nam Bo

Hinh 6. Ban d6 mirc dé riii ro

Trén ban d6 mirc do d& bi ton thuong tén thwong bd bién tinh Kién Giang cho thdy mot cach bao quat
nhiing khu virc ¢6 mirc d6 dé bi tén thuong thép, trung binh, cao va rat cao.

Hau hét trén doc chiéu dai duong bo bién trong ving nghién ctru, nhitng doan bd ¢6 mic dd dé bi ton
thuong thép va trung binh la nhirng doan bo dugc cAu tao boi cac thanh tao thach hoc rin chic, do doc
trung binh cao, hoat dong x6i 16 dién ra khong manh, gia tri tinh toan CVI nam trong khoang 1,29 - 7,5.
Nhimg doan bo c6 mire do dé bi ton thuong cao va rat cao hau hét 1a cac doan bo duoc cau tao boi bun sét,
d6 ddc trung binh nho, hoat dong xoi 16 dién ra manh gia tri CVI>15,5. Nhimg doan bo ny la nhimg khu
vue nhay cam va xung yéu vé kha nang x0i 1. Bai bién rong, trAm tich tang mat 10 ra trén khu vuc nay hau
hét 1 tram tich bo roi, kha nang chdng chiu véi cac tic dong bén ngoai dé 1a pha v mdi lién két khong
cao, tric dién ngang cua bai rat thoai, d6 nghiéng chung < 0,05%. Chinh vi vy ma toc do giat lui duong
bo bién trong giai doan gan day c6 dau higu tang lén.

Trong viing nghién ctru, ¢6 thé qua sat khoang 65km dudng bo bién phia Nam vinh Rach Gia kéo dai tir
thi trAn Thir Mudi Mot huyén An Minh dén cira song Cai Lon thuge dia gidi hanh chinh cua thi tran Thi
ba huyén An Bién c6 muc d6 dé bi ton thuong rt cao. Poan b bién khu vuc nay cé xu hudng x6i 16 rat
manh sau ndm 1990 véi téc do trung binh x4p xi 34m/ndm. Két hop véi muc nudce bién dang trong khu vuc
ndy 1a 4,2mm/ndm, d¢ cao cua song 1m, do 16n thuy tridu <1,5m, gia tri d6 nghiéng <0,1%, chinh vi vy
ma hau hét cac diém tinh toan CVI tai duodng bo bién noi ddy c6 gia tri rat cao dat gia tri 27,3. Vi vy ma
dudng bo bién tai khu vuc nay co kha d& bj ton thuong 16n nhat trong bdi canh muc nudc bién dang.

Trén co s& mirc do dé bi ton thuong bo bién dugc trinh bay trén day két hop véi viée phan tich cac gia
tri tai nguyén cua dia hinh b bién, ciing nhur céc tai bién thién nhién trong viing nghién ciru s& dwa ra dinh
huéng quy hoach phat trién va quan 1y tai bién cho b bién tinh Kién Giang.

4. Két ludn

Dua trén phuong phap ty s6 anh va k¥ thuat chong ghép cac thé hé duong bo, toan canh birc tranh x6i
16 va bdi tu bo bién tinh Kién Giang da dugc mé ta kha chi tiét.

Khu vic bo bién kéo dai tir Hon Chong dén hét dia phan thanh phd Ha Tién kha 6n dinh, qua trinh bdi
tu chiém wu thé. Khu vyc bo bién phia Nam tinh Kién Giang, duong bo bién bién doi manh va dién bién
phirc tap. Hoat dong x6i 16 chiém tru thé, mot s6 noi dién ra véi tde d6 rat 16n nhu: khu vuce cira Kim Quy
thudc thi trin Thar Mudi Mot,... Trong nhitng nim gﬁn day do tac dong cua myc nudce bién dang két hop
VOi sy gia tang cua cac hoat dong nhan sinh lam cho tdc do x6i 10 dién ra rat manh, di va dang de doa an
toan ciia nhiéu doan bd blen

Bing viéc sir dung chi s mirc d¢ dé bi ton thuong bd (CVI) di chia ra dugc 4 cdp do khac nhau: thap,
trung binh, cao va rat cao. Cac két qua nay di phan anh thyc té bién dong dudng bo bién cua tinh Kién
Giang trong thoi ky gan diy mot cach khach quan.

Viéc phan tich nhiing théng tin trén anh vién tham két hop v6i cong nghé GIS cé thé theo ddi va gidm
sat nhimg thay d6i dudng bo bién. Hién nay, véi viée phat trién khong ngimg ciia linh vue khoa hoc cong
nghé, cac nha khoa hoc c6 nhiéu sy lya chon nhimg phuong phap khac nhau trong viéc nghién ctru bién
ddng bo bién.
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ABSTRACT

The coastal vulnerability assessment of Kien Giang province under
the impact of climate change and sea level rise

To Hoang Nam!, Duong Tuan Ngoc!
!Marine Geology and Minerals Division, MGMC

Nowadays, assessment of the shoreline change, especially under global climate change condition, being
attended by both scientists and managers. There are a lot of methods to assess the shoreline change, among
them, it is using the coastal vulnerability index (CVI). Based on CVI values, the coast of Kien Giang
province has been divided into 4 risk degrees: low (40,9km, 27,4%), moderate (21,19km, 10,3%), high
(56,86km, 27,6%) and very high (88,9km, 34,7%).

Key words: Coastal vulnerability index; sea level rise; the coast of kiengiang province.
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Ung dung phan mém RockWorks17 trong viéc thé hién
cac thong so dia chat cong trinh
Nguyén Thi Ny"*, Bui Truong Son' Ta Thi Toan!, D6 Mai Anh?

) ! Truéng Dai hoc M6 - Dia chat i
2Céng ty ¢é phdn Tu van khdo sdt va Thiét ké cong trinh Thdan Hong Quang

TOM TAT

Phin mém Rockworks 17 ¢6 nhiéu vu diém nhu quan ly co so dir li¢u va thé hién duoc cac thong s6 dia
chét cong trinh, v& mat cit dia chit cong, ban dd dia chat cong trinh dang 2D hodc 3D. T cac s6 lidu dia
chat cong trinh nhu d¢ day, chidu sau phéan bd, loai dat va tinh chét co 1y ctia cac 16p dat, file di liu cac
thong s dia chét cong trinh duge xdy dung dudi dang dudi excel. Trén co so do, file dir lidu duge export
vao phan mém Rockworks 17. Bang cac module hién c6 trong phan mém, cac dir lidu va thong sd dia chat
cong trinh,... dugc xay dung. Bﬁng vidu cu thé, bao cao da ap dung dé xay dung co s¢ dit liéu va thé hién
cac thong s6 dia chit cong trinh clia doan duong Km 341+430 dén Km 342+340 thudc qudc 16 Nghi Son -
Thanh Hoa. Két qua thé hién dudi dang mé hinh hoéa cac hinh try, mit cit, ban do dang 2D, 3D, ban )
ddng bé day, ban do cao do cua cac 1op dat cho phép thé hién toan b cac thong tin veé ddc diém dia chat
cong trinh cua doan tuyén nghién ciru. Cac thong s6 ctia dat nén va thanh phan cta cac 10p dat cling duge
thé hién day du trong cac ban v& tuong tmg.

Tir khoa: RockWorks17; dia chit cong trinh; mo hinh hoéa 3D.

1. Pat vin dé

Trong dia chit cong trinh, nhdm khai quat hoa diéu kién dia chit cong trinh ciia du 4n xay dyng, c6 thé
str dung nhiéu cac phuong tién khac nhau. Mot trong nhimng phan mém duoc tmg dung trong linh vyc dia
chit cong trinh - dia k¥ thuat 1a phin mém Rockworks. Phan mém Rockwoks dugc phat trién tir nim 1983
boi cac nha dia chat nham muc dich ing dung cong nghé thong tin trong linh vuc dia chét. Nhitng san pham
nay dugc nghién ctru va thuong mai héa boi cong ty RockWare (M§). Phan mém RockWorks cé thé sir
dung nhiéu trong cac linh vuc khac nhau nhu k§ thuat, dia chat, dao tao, méi trudng, dia chét thuy vin, dia
chit cong trinh - dia k¥ thuat, vat liéu xay dung, khi va ga, tang than....

Trong dia chét cong trinh, phin mém RockWorks (RockWare, 2017) dugc sir dung dé tao cac biéu dd
thach hoc (hinh try, mat cét thach hoc, so d6 khdi thach hoc) theo dang 2D va 3D. Xay dyng mit cét dia
tang (hinh try, mat cét, so dd khoi) theo cac dang so dd 2D va 3D, tao cac mat cét thily héa tang (hinh try,
mit cit, so dd kh01) tao cac mit cit dia vat 1y (hinh tru, mit cit, so do kh01) Ngoai ra, c6 thé tao ra cac
ban dd diém, bé mat, d thi, tao biéu dd va cac ban do céc chi tiéu tinh chét co Iy cua d4t da. Nhu vay, cO
thé théy trén co s& cac tai liéu khoan dao tham do, sb liéu thi nghiém dia k¥ thuat co thé nhép vao phén
mém dé tao thanh co so dir liéu va xay dung cac hinh try, mét cat, so dd khoi ban dd. Bic biét theo so do
khdi 3D phan anh diy du va toan dién cac dic trung dia chit cong trinh ciia dy an nghién ciru. Piéu nay
gitip cho cac nha thiét ké, cac k¥ su,... c6 thé sir dung d& dang cac thong tin thu nhan dugc. Chinh vi vay,
béo cdo dé cap dén viéc 2161 thiéu phén mém va ung dung cu thé trong mot du an dia chit cong trinh.

2. Phuong phap thé hién cac théng sb dia chét cong trinh trong phin mém Rockworks 17

Tir co sO dit liéu ban dau 1a cac hinh try h khoan c6 cac dic trung bé day, d6 sau phan bd va thanh phan
thach hoc, cling nhu céc thong s6 vé tinh chét co 1y cua dét, file dir lidu trong excel duoc thanh lap. Trong
file dir li¢u, cac thong s6 vé tén hé khoan, toa d6 (X,Y), cao d0, chiéu sau hd khoan, chiéu sau phan b cac
16p dat, thanh phan thach hoc duoc mé ta day du. File dir liéu s& duoc import vao phan mém. Trén co s&
dir liéu c6 thé tao cac co s dir lidu dia chat cong trinh khac nhau nhu tao ban dd vi tri cac hd khoan (RTE
2.1, 2016), tao tru hd khoan dang 2D (RTE 2.2, 2016) va dang 3D (RTE 2.6, 2016), mit cit dang 2D (RTE
2.3,2.4,2016), mat cit dang 3D (RTE 3.0, 4.0, 2016), mat cat va ban dd bién doi cac tinh chét co Iy cia
dat da (RTE 5.0. 2016), ban db dang bé day, ban dd cao do cac 16p dat (RTE 3.0, 4.0, 2016).

* Tac gia lién hé
Email: nguyenthinu@humg.edu.vn
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2.1. Tao cic biéu dé thach hoc (hinh tru, mdt cdt, mdt cit hang rao va so dé khoi)

@ Borehole Manager

T file dit liéu, tién hanh tao ban dd hé khoan (Hinh 1). Ttr man hinh chon -
2. Borehole Locations ... -
Map - ,—> lua chon cac thong s6 thé hién va

| & Process (Ctrl+G) I . ,
s€ tao dugc ban do ho khoan dia chat cong trinh nhu Hinh 1.

Trén co s& do, tién hanh tao mat cét thach hoc, mat cét thach hoc hang rao hodc so dd khéi thach hoc.
2.2. Tao mdt cit dia tang (hinh tru, mdt cit, mdt cdt hang rao va so' do khéi)

T file dit liéu, tién hanh tao hinh tru dia tﬁng dang 2 D hodc 3D trong 1 mait cét 2D chiéu cac 15 khoan
1én, tir 16 khoan dén 15 khoan va tao cac ban dd bé mait dia tﬁng dang 2D hodc 3D, tao mat cit dia tﬁng, tao
mit cit hang rao dia ting va so d6 khdi dia tang.

Pé tao mit cit dia téng st dung cac so dd sau:

+ Tao hinh tru dang 2 D:

131 . - )
@ Borehole Manager N Strip:Lcngs {{] 2-Dimensional . I Single Log ... .

%

= Process (Ctrl+G)

lua chon cac thong s6 thé hién va
+ Tao hinh tru dang 3 D:

1413 . .
@ Borehole Manager . ey N mj 3-Dimensional R
I} Single Log ... o | & Process (Cr+G) |
—lua chon céac thong so thé hién va

2.3. Tao bén dé diém va bé mdt
Sau khi mé tap tin dir liéu, sé tao dugc ban dd diém EZ, ban d6 déng EZ, tao dugc ban dd déng dua trén
lu6i 2D, hoic tao bé mit dya trén ludi 3D.
Tao ban db dang bé day:
MN

@ Borehole Manager Stratigraphy "] Stratigraphic Thicknesses
- -

R @5 2-Dimensional (Isopach) ...

thé hién trén ‘Hh}h 6.
Tao ban d6 dang cao d mat 16p dang 2D

@ Borehole Manager Stratigraphy @ Structural Elevations
- - —

| =N 2-Dimensional ...

Hinh 7.
Tao bé mat cao d6 mat 16p dang 3 D

va lya chon cac thong so can thé hién roi thuc hién. Két qua

va lya chon céc thong s6 can thé hién roi thuc hién. Két qua thé hién trén

@ Borehole Manager Stratigraphy Structural Elevations
- -

8 3-Dimensional
Hinh 7.

%

va lya chon cac thong so can thé hién roi thyc hién. Két qua c6 thé xem &
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2.4. Thiét lap cdc thong sé khdc.

Phén mém Rockworks con dugc sit dung trong nhiéu muc dich khéc. Viéc tinh toan ha thép muc nudc
cho 13 khoan don, cho nhiéu 15 khoan. Tir co so do6 sé& tao duoc biéu d6 16 khoan hat nuée, do thi stiff va
phan tich dugc cac sb liéu thanh phan nhu tinh toan thong ké co ban, tao biéu do thong ké mot bién don,
ban dd diém v&i cac biéu tuong co ty 1€ thay ddi, dd thi tam giac co ba bién hodc thé hién nhiéu thanh ph?ln
trong mot ban db ¢ biéu dd tron (PIE), tao cc ban dd c6 yéu t tuyén tinh va céc do thi hoa hdng, tinh
toan mat do cua cac yéu to tuyén tinh va hién thi chiing trong ban dé mau 3D, tién hanh hudng cac yéu to
tuyén tinh trén d thi hoa hong véi thong ké hodc tao nhiéu do thi khac.

3. Thé hién cac thong sé dia chét cong trinh cho doan dwong Km 41+430 dén Km 342+340 thudc
qudc 1§ Nghi Son - Thanh Héa

Dit liéu cua doan tuyén 1a cac hd khoan, v6i cac s6 lidu dau vao 1a cao do, do sau phéan bd, toa do cua
céc hd khoan tham do, dwoc luu dudi dang file excel, sau d6 dir liéu dugc import vao project. Trén co s&
d6, thiét 1ap ban d6 hd khoan (Hinh 1). Tir ban d6 hd khoan, thiét 1ap cac dit liéu dia chét cong trinh va thé
hién chung duéi cac dang khac nhau.

Easting
2,178 ,400.0 2,178.600.0 2,178,800.0 2,179,000.0
i ! ! i
" ND-40T
=i ~ IND-40 >‘\"ND738T 5 o
= 2 “ND- CND3TT % =
= ND-40P |1 ND-38 = i £
= i - ND-37 S5 ND-36T _ _F
= MD-37P FEINDE | 2ND-35T 5 _ T
= - nDaaep SNDS LoNDB4T I-ND-39TS
2 G hie I ND-34 e it
"I ND-34P plENDa3
17'ND-33P
| 1 1 1 |
24784000 Z.176.600.0 2.178.800.0 ZA79.000.0
Easting

Hinh 1. Ban dé hé khoan trong RockWorks17

D6i v6i mbi hd khoan, c6 thé thiét 14p hinh try dudi dang 2D hogc 3D (Hinh 2). Trén hinh tru c6 thé
bieu dién bat ky thong so dia chat nao.

ND-33
0.0 Dt 48

CL,CI—E déo clrng

L,CH, déo chay Sratar=ehy
Bit dép

.CL CH, déo cimg

. CL,CH, aéo chay

B~

SC,SP .5"

10-0 .CLCH&&OBINQ

CL.CH déo cling

Hinh 2. Hinh tru hé khoan dwdi dang 2 D va 3D

Trén co so dia tang cac hd khoan tham do, xay dung mit cit dia chit cong trinh dang 2D (Hinh 3) hodc

dang 3D (Hinh 4). Mit ct thé hién rd sy bién déi dic giém dia tAng cua céac 16p dat.
at cat A-A'

ND-35 ND-34. ND-33

ND-40 ND-28 ND-37 ND-36

00
00

Cha giai

.| Datdap
El ci cH, déo cong
Bl ©L.CH. ddo chdy
HE sc.se
 s-

Bl CL.CH dea cong

Hinh 3. Mt cit dia chét cong trinh dang 2D
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Stratigraphy

|:| B2at ddp

. CL.CH, déo cifng

. CL.CH, déa chay

- sC.SP
M-

. CL.CH déo clrng

Hinh 4. Mt cdt dia chat cong trinh dang 3D

Tai tuyén 15 khoan giita tim duong, cho thay bé day 16p dat yéu bién ddi manh nhat (16p sét CL, CH,
trang thai déo chay). Ddi voi 10p dat yéu nay, co thé thiét 1ap duoc sy bién doi bé day (Hinh 5) hodc ban do
ddng bé day (Hinh 6) hodc sy phan b cao d6 cua 16p nay (Hinh 7). Bbi véi cac 16p dét khac co thé xay
dung dir liéu tuong tu vé su bién d6i bé day, dang bé day, cao do phéan bd cua ting 16p theo ca chiéu sau
va trén dién rong.

O

Hinh 5. Bé day ciia 16p CL, CH trang thdi déo chay

Easting ‘g 5
21784000 2.178,600.0 21788000 L!TQPWU S }35
15
5 1
: i
£ a5
s ]
z 85
5
‘ 75
21784300 21786000 ERT T 2790000 : is
2 8
Easting 55
N N
< , A 32 A g I3 re o7 »
Hinh 6. Ban do dang bé day lop CL,CH, trang thdi déo chay
Easting [ Sirs
2.178.400.0 2,176.600.0 . : 21783000 . i 2,179.0000 T
0575
5
o 0575
= 5
= 0478
= 015
5 0435
z a4
0.975
035
| ' | ' ' LEe
2,178.2000 2,178,600.0 21788000 21750000 b
Easting 0225

Hinh 7. Ban do ddng cao dé 16p CL,CH, trang thdi déo chay

Hinh 8 thé hién so d6 khéi dia tang va sy bién d6i bé mit cua cac 16p dit. Viée tao so dd khéi phu thude
vao viéc lya chon mo hinh dau vao dé tao mé hinh. Két qua cho thay co sy phu hop véi dia tang ho khoan
0 Hinh 4. Tuy nhién, viéc bi¢u dien 16p so SP - cat trén hinh v& chua cho thay sy phu hop tuyét doi.

66



Stratigraphy

[EEEE

. CL.CH, dén cong

. CL.CH, déo chay

.st:SP
B-

. CL.CH déa citng

Hinh 8. So do khoi dia tang va dia tang bé mat doan tuyén nghién ciru

Hinh 9 thé hién sy bién d6i d6 4m cua dat. Két qua cho théy su thay ddi d6 4m cua dét rd rang. T két
qua nay co thé xac dinh su bien doi d6 am cua dat trong khoang tir 50 dén gia tri 16n nhat la 83% & Hinh
10.

Hinh 9. Sy bién doéi d6 am ciia ddt tai doan tuyén nghién ciru

MNeww LEGEMND

100
l S0
a0

vO
[=2a]
=0
<40
20
20
10
O

Hinh 10. Sy bién ddi do 4m cua dat trong khoang tir 50 dén 83%.



Mat cat A-A"

ND-40 ND-38 ND-37 ND-38 ND-35 ND-34 ND-33 80

Hinh 11. Sy bién doi dé am ciia ddt trong khoang tir 50 dén 83%

4. Két ludn

Phan mém Rockworks17 1a phan mém duoc Gmg dung nhiéu trong cac linh vuc trong d6 ¢6 dia chat cong
trinh - dia k¥ thuat. Khi sir dung phan mém cho thay mot s6 uu diém sau:

- Lam séng té cac dic diém phan bd cta cac 16p dit da theo mat phang hodc theo ba phuong khac nhau.
Tir 46, d& dang danh gia duoc sy bién doi bé day va su phan bd ctia cac 16p dat d4 khac nhau

- Xay dung dugc cac ban dd diém khao sat, ban dd dang bé day, ban db cao d6 cua cac 16p dat da.

- Xay dung duoc so db khdi vé thanh phan thach hoc cuia cac 16p dat da. Xay dung so dd khdi theo cac
phuong khéc nhau va theo cac mit cat khac nhau.

- Xac dinh duoc sy bién ddi cac tinh chét co Iy cua dat da theo mé hinh khdi, theo mit cit va trong
khoang bién ddi.

- Thé hién dugc nhiéu thong tin di kém ciing v6i hd khoan dia chit cong trinh ciing nhu cac dit liéu khéc.

- Két qua ap dung cho doan duong Km 41+430 dén Km 342+340 thudc qudc 16 Nghi Son - Thanh Hoa
thé hién 16 su phéan bd, bé day ciia cac 16p dét da, sy thay d6i tinh chat co 1y ciia dat da. Day 1a co so dé sur
dung trong cac cong tac tiép theo trong linh vuc dia chit cong trinh - dia ky thuat.
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ABSTRACT

Application RockWorks17 in engineering geological work
Nguyen Thi Nu!, Bui Truong Son', Ta Thi Toan', Do Mai Anh?
! Hanoi University of Mining and Geology

’Than Hong Quang Construction company

Rockworks 17 software has many advantages such as building databases, drawing geological engineering
sections, 2D or 3D engineering geological maps. This paper introduces the method of database building as
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well as modeling, showing engineering geological data for the road section from Km 341 + 430 to Km 342
+ 340 on Nghi Son - Thanh Hoa highway. The results are shown the borehole log in 2D and 3D dimentional,
mapping of layer’s thickness and evaluation, the modelling of stratigraphy. This is a basic for using this
software in engineering geology.

Keywords: RockWorks17; engineering geology; 3D - Dimentional.
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