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TOM TAT

Khéo séat dic diém cuwong do, bién dang,
lun sup cua I6p dat mét.Thdo ludn nén dét
théng qua mé hinh céu tric.Ung dung cho
quy hoach, tinh toéan thiét ké va x& ly nén
moéng céng trinh trong khu Pai hoc Quéc gia
thanh phé Hé Chi Minh.Thuc hién thi
nghiém xac dijnh cac thuéc tinh co hoc co
ban va cac thi nghiém ddc biét nhw nén hién

Ttr khéa: Cuong do, bién dang, dang hoang thd,

MO DAU

Khu quy hoach Pai hoc Quéc gia thanh phd
Ho6 Chi Minh duoc quy hoach xay dung véi dién
tich 643,7 ha. Khu quy hoach nam trong dia phan
thi xa DT An tinh Binh Duong va quan Thu Bic
thanh phé H5 Chi Minh (Hinh 1). Khu vuc c6 dia
hinh cao tir 6 — 33 m, do déc ty nhién tir 3,2 —
7,5% Pia hinh c6 cao d6 trén 15 m ¢ phia Béc
khu vuc nghién ciru. Trong khu vuc Thia Buc cé
nhiéu loai dit d4 khac nhau nhu trdm tich
Pleistocene, Holocene, va ngay ca dd andesite
cling xuat hién trén bé mat. Pac biét 1a 1op dat
trén mat c6 mau vang-xam vang, thanh phan bot
cét rat cao, c6 nhiéu 15 rdng, trang thai chat,
khéng phan 16p, trong diéu kién dia hinh cao va
kho, myuc nuéc ngam thap tir -10 dén -19 m coa
khu vuc nghién ciru. Vé ngudn goc chua 1o day
c6 phai la tram tich do gi6 hay khong, hién tai c6
nhiéu nghién ctru vé ngudn gdc hinh thanh cua

trirong va nén oedometer vdi trang thai chua
b&o hoa va bdo hoa; theo déi sw bién dang,
va bién dbi ciia luc dinh, C (kgf/cm®), géc ma
sat, @ (do), trong cac trang thai khac nhau
theo thoi gian. Phan tich cu tric dudi kinh
hién vi. Xay dung mé hinh dwa trén tai liéu
khéo sat.

nén, lun sup, cau tric, mé hinh.

I6p dat nay, nhu Hoang Ngoc Ky va Vii Pinh
Luu, 2005 [1] cho rang ddy la dat dugc hinh
thanh do gi6 “ddt hoang thé” hay goi theo vin
kién thé giéi nhu Karalik, 1990, Xukhorova,
1985 1a “loess”, nhung van con nhiéu y kién khac
nhau ngudn gbc cua 16p dat nay. Nhung ching
lai ¢6 nhitng dic diém gidng nhu dat hoang thd,
nén c6 thé tam dung thuat ngir “dat dang hoang
tho” trong bai viét nay. P& c6 nhan thuc chinh
X4C va tong thé vé nén dat, dac diém ung xir co
hoc cua 16p dét nay; do d6, nghién ctru duoc thuc
hién.
VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Thi nghiém hi¢n truong va iy miu

Vi tri tién hanh khao sat nam trong khu vyc
cua Truong Pai hoc Bach Khoa — PHQG-HCM
c6 toa do (x:0697351; y: 1201942), tién hanh
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khao sat, thi nghiém trong thang 4/2012. Thi
nghiém vi xuyén xac dinh stc khang xuyén cua
dét trude va sau khi bdo hoa nuéc tir do sau 0 —
100 cm. Thi nghiém nén hién truong trong hd
dao, khéi dit dang hinh tru dwong kinh 30 cm,
gia tai 0,71 kG/cm? va duoc giit ¢b dinh trong
sudt qué trinh 1am thi nghiém (Hinh 1). Thi
nghiém chia 1am hai giai doan: giai doan nén vai
trang thai ty nhién va trang thai bdo hoa. Sau thoi
gian 90 phdt khi thiy do lin khong ting, tién
hanh d6 nuéce vao trong hd dao. Sau khi db nuéc
vao hé dao, ta thdy do lun ting rat nhanh, sau 2
phdt thi khdi dat bi 1un sup va bi pha huy hoan
toan. Mau dat dugc lay nguyén dang trong vi tri
khao sat va dwgc bao quan can than cho thi
nghiém trong phong.

Thi nghiém nén oedometer véi mau nguyén
trang va mau ché bi két hop xac dinh cuong do
chdng cit khong thoat nuéc. Nén mau trong trang
thai d6 4m tu nhién va sau d6 tién hanh dé nudc
lam b3o hoa mau trong vong 24 gio. Va duoc giir
on dinh dudi mot cap &p luc. Phan tich thanh
phan hat bang phuong phéap pipette. Thi nghiém
dam nén Proctor. Sau khi mau duge dam nén &
cac do am khac nhau, liy dao vong va tién hanh
thi nghiém cit tryc tiép. Sau khi x4c dinh dugc
d6 4m tdt nhat twong tng véi dung trong kho 1on
nhét, ta tién hanh dAm nén mau lai v&i do am tdt
nhét vira xac dinh dugc, tiép theo d6 1a luu mau
giit 46 4m sau thoi gian 2 tuan va 4 tuan. Sau thoi
gian lwu miu, ta tién hanh thi nghiém cét truc
tiép. Phan tich cdu tric mau dat dudi kinh hién

Thi nghiém trong phong
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Hinh 1. (a) Vi tri khu quy hoach Dai hoc Quéc Gia Tp. HCM;‘(b) Vi tri thi nghi€m nén hién truong véi vong tron
mau cam; (c) Thi nghiém nén khé ty nhién va béo hoa. (d) So do6 thi nghiém nén hién trudng.
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KET QUA

Két qua thi nghi¢m hién truwong

Két qud thi nghi¢m nén sap trong hé dao hién truwong

Xac dinh d6 lan w6t cua l6p dét tir biéu thirc (1) va do thi quan hé do 1un theo thoi gian (Hinh 2).

g ~+—=DPongho so 1
g - —8—Ding hé 56 2
2.5
3
0.1 1

10 100

Thor gran, phut

Thoi diem
tien hanh
do nuoc

1000

Hinh 2. B6 1an hién truong (g voi trang thai chua bao hoa va bao hoa theo thoi gian.

Xéc dinh d6 lun u6t trong d6i cua lop dat
mit theo biéu thie (1) [2], dat, 8, = 0,05.

h'—h,
5Iu = h (1)

V&i: h’: Chiéu cao khdi dit chiu nén dudi tai
trong P (cm)

e]

h,: chiéu cao khéi dat chiu nén sau khi d6
nudc (cm)

h,: chiéu cao khéi dat ban dau (cm)
Két qua thi nghiém vi xuyén hién truong

Giai doan lan kho-chua bdo hoa & hién
treong trong thoi gian 4 phat sau khi gia tai, do
lan dat 0,5 mm, sau d6 cham dan dat thém 0,2
mm trong 90 phat ké tir khi gia tai. Giai doan IGn
w6t (tinh tir thoi diém d6 nudc vao): trong thoi
gian 5 gidy sau khi d6 nudc d6 lun ting nhanh ;
dén 2 phut sau, thi do lun ting rit nhanh dat 1,52

+ 1,74 mm va sau d6 khoi dat thi nghiém bi IGn
sup va pha hoai hoan toan. P9 lin w6t tuong dbi
&1, = 0,05 > 0,01 theo tai lidu [2] nén khéi dat thi
nghiém c6 tinh lan uét.

T
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/ === Trang thai tw
g :E / nhién
(,_.3_: == Trang thai bio
=z 5 ho
;100 T T ]
0 50 100 150
Stec khang xuvén, keficm?

Hinh 3. Suc khang xuyén theo d§ sau.

Déi véi thi nghiém vi xuyén, dat cét hat bui &
trang thai tu nhién c6 két ciu chat vira c6 stc
khang xuyén trén 40 kgf/cm?; sau qua trinh béo
hoa két ciu dat thay ddi, sac khang xuyén, g
giam manh trong Hinh 3 [4].

Trang 40



TAP CHi PHAT TRIEN KH&CN, TAP 18, SO M2 - 2013

Két qua thi nghiém trong phong
Két qua phan tich thanh phéin hat

Biéu dd thanh phan hat cia mot mau dat trén
mit duoc trinh bay dai dién cho cac két qua phan
tich trong Hinh 4. L6p dat trén mat, cac hat c6
duong kinh 16n hon 0,05 mm chiém ham lugng
83,42%, cac hat c6 kich thwdc nho hon 0,05

chiém 16,58 %, cac hat dwong kinh nho hon
0,002 mm chiém 2,7%. Thong qua do thi trong
Hinh 4, xac dinh hé sé khong dong nhat, C,=
Deo/Dyy = 2,25, hé sbé cép phdi, C. =
D3y/(Deo-Digy = 0,5, vy dit thuoc loai cat bui
tuong dbi dong nhat, cap phdi hat xau.
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Hinh 4. Biéu d thanh phan hat.

Két qua thi nghi¢m nén oedometer
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Hinh 5. Buong cong nén oedometer trong nhiing diéu kién khac nhau
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Tai c4c cép &p luc d6 nuée bdo hod miu, c6  cép 1 kgf/lcm?, duong biéu din trén dd thi e — log
sw giam nhanh hé sé rdng, dic trung la duong  o’co do doc I6n hon. Két qua tinh toén hé s6 qué
thang kéo dai trong d6 thi (Hinh 5). Sau thoi gian ¢ két (OCR), nhin chung, c4c 16p dit nam trén
bdo hoa mau tiép tuc gia tai, nhan thiy gia tri hé  muc nuéc ngim c6 OCR cao hon céc 16p dat bén
s6 rdng giam nhanh hon so v6i mau chiu nén & dudi muc nuée ngm (Hinh 6).
trang thai tu nhién ngoai trir mau duoc bdo hoa &

0 —
Murc nuréc n
3
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15 mm e T e -
=20
% 95 ~4—0CR theo thi
= . . o b
= nghiém nén cd két
30 1 —m—0CR theo thi
35 : nghiém SPT
V] 1 z 3 4

Hé 56 qua co ket, OCR
Hinh 6. Hé s6 qua c¢b két, OCR, theo do sau

Két qud thi nghi¢m dam nén va thi nghi¢m cdt truee tiép

Iur

Hinh 7. (a) Mau sau khi ddm nén; (b) Cit Iy dao vong; (c) Mau dugc boc kin; (d) Miu giit trong nuéc.
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Hinh 8. Dung trong khé, vq, va d6 4m, W; Yamax = 1,87 g/cm® img véi W, = 10,8%.

Bang 1. Két qua thi nghiém cit truc tiép miu ddm nén

Po 4m Luc dinh
W %) Dung trong kho, v4, (g/cm3) C (kgffem?) GOc ma sét trong (D)
0,86 1,63
3,95 1,66
7,22 1,75 0,586 3311
8,42 1,77 0,404 38°59°
9,57 1,82 0,400 43929’
10,64 1,87 0,188 44°56°
12,70 1,82 0,119 43°02°

Dung trong kho 16n nhét ygma = 1,87 g/cm®  nghiém trong; gia tri lyc dinh giam khi d6 4m
va két qua sirc khang cit ngay sau ddmnén lalon  tiang dan (Bang 1). Gié tri luc dinh, C, cua miu
nhét (g vé6i goc ma sat trong ciing 16n nhit, =  dat dung trong kho 16n nhét s& gia ting theo thoi
44°56°. Tuy nhién, gia tri cta lyc dinh, C, cua gian lvu miu, nhung gia tri goc ma sat, ¢, lai
mau c6 dung trong kho 16n nhét lai giam rat  giam, nhu trong Bang 2.

Bang 2. Két qua thi nghiém cat sau thoi gian luu mau

Céc tham sb Ban dau Sau 2 tuén Sau 4 tudn
Khéi lugng thé tich w6t v, (g/cm?) 2,07
D6 4m W (%) 10,64 10,09 10,09
Khéi lugng thé tich kho yq (g/cm?) 1,87
Lyc dinh C (kgf/cm?) 0,188 0,191 0,563
G6c ma sét trong ¢ (do) 44°56 44°31 33°17
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Két qua soi va chup dnh méu dit dwdi kinh
hién vi

D6i v6i mau cat chua dugc rira sach (Hinh
9a), c6 mot I6p bui, sét bAm xung quanh cac hat
cat lam khong thy rd dwoc vién canh cua céc hat
nhu 13 cac mau cat di dugc rira sach véi nude
(Hinh 9c). Quan sat va so sanh véi bang phan
loai d6 cau (Hinh 9e), thay cac hat cat co6 do cau
cha yéu twong ddi géc canh cho téi goc canh.
Mot sé hat cat rira sach dudi 1 va 2 nicol c6

mang mau den bao xung quanh, khong thiy mau
giao thoa cua cac hat khoang.
M&é hinh ciu tric nén

So d6 khéi khu quy hoach Pai hoc Quéc gia
thanh phé Ho Chi Minh duoc 1ap dua trén tai liéu
khoan khao sét cia 16 h khoan, phan chia cac
I6p dat trong khu quy hoach thanh 8 16p dat da.
Trong d6 xuat hién I6p da andesit phong hoa va
I6p d4 mong andesit c6 suc khang nén cao
151,25 — 516,98 kgf/cm?.

inded

Hinh 9. MAu cat chua dugc rira sach qua ray 0,1mm: (a) 1 Nicol, 10x, (b) 2 Nicol, 10x. M"?lu cat dugc rira sach qua
ray 0,Imm: ( ¢) 1 Nicol, 5x (d) 2 Nicol, 5x, (¢) Bang phan loai d¢ cau.

THAO LUAN VA KET LUAN

Do ham lugng sét trong mau dat rat nho
khoang 2,7%, thanh phan hat chu yéu 13 hat cét
va bui nén lyc lién két gitra cac hat voi nhau tao
ra chu yéu 1a do luc dinh két giira c4c hat sét va
mot phan do cac hat cat co do goc canh nén ciing

tao luc dinh gia véi nhau khi ¢ trang thai khé.
Két qua 1am cho cudng do chiu luc cua dat ting
cao. Nhung khi thim uét, nuéc s& lip day 15
rdng, ddng thoi s& hoa tan mudi két tinh, nhitng
lien két gia gitra cac hat cat ciing bi pha v&; hat
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sét tro nén linh dong hon va tao nén thé van ton
tai trong 16 rong, dac biét khi lwong nude gia ting
cao. Két qua, phé vé lién két gitra cac hat lam dét
mat di két cau cing chic ban dau. Pac biét khi
chiu mot tng suat, thé tich 16 rdng s& giam nhanh
chéng va tao nén lin sup d6t ngdt. Luu y dac
diém bién d6i cua C, ¢ trong qué trinh sau khi
dam nén trong tinh toan va diéu khién toc do thi
cong.

Tai khu vuc khao sét, ta thiy céc I6p dat trén
myc nudc ngam c6 OCR cao hon cac 16p dat
nam bén dudi muc nudc ngam. Nguyén nhan, 1a
do khi & trén myc nuéc ngam dudi su tac dong
ctia anh sang mat troi nudc bi bay hoi, két tinh
mudi lam gia ting cic qua trinh gan két. Boi véi
nhitng 16p dat dinh nam trong déi mao dan s& xay
ra hién twong két vén sit. Chinh cac qué trinh
gan két ty nhién nay lam gia ting cuong do cua
I6p dat va 1am tang gia tri hé sb qua cb két, OCR.

Diéu nay da giai thich cho sy giam dan cua hé sé
qua cb két, OCR, khi di tir trén xudng dudi.

Céc 16p dat déu co sic chiu tai tiéu chuan tir
trung binh dén cao, R, = 1,04 — 2,49 kgf/cm?,
g6c ma sét trong,e = 15°24° - 24°08, luc dinh C
= 0,022 — 0,361 kgf/cm? dét tinh nén I0n vira a,;.
» = 0,02 — 0,03 cm¥/kgf. Lop dat c6 thé sir dung
lam nén cho cong trinh 12 16p 3, 4, 5 vi 16p c6 bé
day 16n va gan mat dat. Lop dat cat bui trén mat
c6 bé day dao dong 0,5 — 2 m c6 tinh lun wét
nén can luu ¥, co bién phap khic phuc khi tién
hanh xay dung va thi céng. Lop dat 1an san soi
laterit day tir 5 — 6 m xuat hién ¢ d6 sau tir 1,6 —
14,5 m rat tét cho nén méng.

HUONG NGHIEN CUU

Nghién cuau vat liéu. Thi nghiém hién truong
va trong phong voi diéu kién khac nhau, xay
dung quy trinh thi nghiém dét hoang thd hop ly.
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MO HINH CAU TRUC CAC LOP DAT DA KHU QUY HOACH DAI HOC QUOC GIA

THANH PHO HO CHI MINH
TY LE DUNG 1:2.000
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HKO7: 10,72 /,
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oy Taiche:

Cat bpi két cdu chit

W o= 17,8 %, yuw = 1L9% glom’, ¢ = 0,596
@ = 1802, ¢ = 0,158 kG/em?,

R, = 1,09 kG/em”.

Bé day lop thay d6i tur 0.5 m dén 3.2 m.

@ Set lin cat nirm cimg, tinh déo thip
W = 20,5 %, yw = 1,95 giom’, ¢ = 0,67,
B=0.20, @ =15%48", ¢ = 0,259 kG/ecm’,
R, = 1,83 kG/em’,
né day lop thay 361 tr L4 mdén 11,3 m,
Cat phasset pha chit viry déo cimg
W o= 21,7 Y. Yo = 1.95 g/cm’, ¢ = 0,684,
B=0,39, @ = 15"25", ¢ =0,134 KG/em’,
Ryow 1, 19kGlem?,
13¢ day lop thay d0i tr 4.5 m dén 15,6 m.

Cat bui bt min, két chu chat vira
W 17,8 %, yw = 1,99 glem’, ¢ = 0,587,
B =026, @ = 2342', ¢ = 0,022 kG/em®,
:;3 = 1LO3kGlem®,
day lop thay d6i tr 8 m dén 29,7 m.

HKO1:18 Ky hidu hd khoan: Cao 30 (m)
""""" Ranh giai gia dinh

Lan san soi
Thiu Kinh, da md coi andesit

HK208: 13,0

(]

HKM: 186 HK16: 65

Sct trgng thai nim cdmyg - cimg
W = 20,6 %, Yo = 1,99 glom’, ¢ = 0,686,
B0, @ = 1 724", ¢ = 0,361 kGiem’

= 2,49 kGlem’®.

day lop thay d6i tv 6,6 m dén 46,5 m.

Cat bui hat min dén trung, két chu chat dén rike chgt
W= 15,08 %, yw = 1,98 g/om’, ¢ = 0,589,

@ = 24°0%, ¢ = 0,100 kG/em?, R,. = 1,57 kGlem®.
B¢ day lop thay 461 tr 11,9 m &én $6,5 m,

Da andesit phong hoa

W = 0,5 %. Yo = 2,73 g/em’, ¢ = 0,041,

Swure khang nen bao hoa = 141 kGlem?,

Chidu sdu gdp 34 mong tr 6,6m dén trén 56,5m

Ba gde andesit, phin trén bi nut ne it
W = 1.4 %, yw = 2,66 g/em’, ¢ = 0,056
Suc khang nen bao hoa = 420-979 kG/em”®,

Hinh 10. M6 hinh céu trac nén khu quy hoach Pai hoc Quéc gia Tp. H5 Chi Minh.

LO1 CAM ON: Cac tac gid xin chan thanh cdm on
Céng Ty Pia Ky Thugt va Xay Dung Hé Mat Troi, Phong Thi
Nghiém Bja Chat Cong Trinh-Bja Chat Thiy Vin, Khoa Pia
Chdt, dd tao diéu kién thic hién khoan ldy mdu, thi nghiém

hién triwong va trong phong d@é hoan thanh cong viéc. Ban t6
chic hgi nghi khoa hoc Truong Dai Hoc Khoa Hoc tu nhién-

Khoa Pia Chdt da tao diéu kién cong bé két qua.
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Characteristics of strength-deformation
of loess-like deposits and ground
structure in Vietnam National
University-Ho Chi Minh city

®Truong Minh Hoang
®Nguyen Xuan Xinh
®Bui Thi Thuy Loi

University of Science, VNU-HCM

ABSTRACT

Researched the strength, deformation,
sudden settlement by water of the surface
soil layer. Discussed about the ground base
on a structure model. Applied for planning,
calculating design and foundation in the
Vietham National University - Hochiminh City
at Thu Duc district. Carried out to test the
basic geotechnical properties and the

special tests such as in situ compression
and oedometer tests with unsaturation and
saturation; monitored deformation, and
changes of cohesion, C (kgflcm?), friction
angle, @ (degree) in various conditions with
the time. Analysed the structure of soil under
the microscope. Built the ground structure
model base on the surveied data.

Key words: Strength, deformation, loess-like deposits, ground, sudden settlement, strucutre,

model.
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