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TOM TAT: “Gidi han chay’ cua ddt |a mgt théng 6 vat |y quan trong trong viéc phan
logi d@at. Tuy nhién, cho dén nay, khai niém “ gici han chay” cia dat cing véi phuong phéap
Xac dinh gidi han chay van chwa diroc dinh nghia thong nhdt. Bai bao nay trinh bay khuynh
huéng phét trién cia cac phwong phép xac dinh gici han chay va nguyén |y hogt déng cia
chuing. Bén canh d6, bai bao ciing téng hop két qua dat duoc ciia cac tac gid khéac nhau thuc
hién tir nam 1957 d@én nam 2001, khi tim kiém mai quan hé giiza cac “ gidi han chay” duwoc xac
dinh tir cac phirong phap khéc nhau cho cac logi dat dinh.

1.GIOI THIEU

Gidi han chay caa dit dinh (Liquid limit — LL), theo dinh nghia caa Atterberg, 1a 46 4m
ma & d6, dat chuyén tir trang théi déo sang trang théi chay. Kha niém nay duoc Atterberg dua
ralan dau tién vao nam 1911. Tuy nhién, ¢ thoi diém do, phuong phap dung dé xéac dinh LL
ctia Atterberg van con kha phic tap nén phuong phdp ndy chua duoc phd bién. Ma dén nam
1931, khi Casagrande hoan chinh quy trinh va dung cu thi nghiém xac dinh LL thi dung cu
Casagrande duing dé xéc dinh giéi han chay duogc sir dung rong réi cho dén ngay hom nay.

2.DUNG CU CASAGRANDE

Dung cu Casagrande (Hinh 1a) hoat dong theo nguyén |y “dong”: mot chén dung dat hinh
bén cau roi tir ¢ cao 10 mm xuéng mot chan dé (1am bang gé hodc cao su) tao ralyc va dap,
nho d6, hai khdi dat xung quanh mét ranh cit rong 2 mm (Hinh 1b) s& “chay” xudng va khép
kin ranh cit. Khi nao ranh cit khép lién lai mot doan bang 13 mm (Hinh 1) thi thi nghiém s
két thac. Néu vét khép 13 mm dat duoc sau 25 nhip dap thi ¢6 am cua mau dét lic d6 duogc
xem lagidi han chay cuadt.

Hién nay c6 hai loai dung cu Casagrande dang dwoc sir dung ¢ cac nudc: mot loai theo
tiéu chuan ASTM vamét loai theo tiéu chuan BSI. Hai loai dung cu ndy gidng nhau vé nguyén
ly hoat dong, chi khac nhau vé d cang caa chan dé (Hinh 1a). Theo tiéu chuan ASTM, chan
dé cna dung cu Casagrande phai c6 do cang 1a 80 ~ 90 (theo thang phan loai Durometer-type
D) va do bat nay 12 77 % ~ 90 %. Trong khi d6, theo tiéu chuan BSI, chan dé caa dung cu
Casagrande phai cd do cing la 84° ~94° (theo thang phan loai IRHD) va d6 bat nay la
20 % ~ 35 %. b9 cirng 84° ~ 94° theo thang phan loai IRHD dugc xem latuong duong voi do
cirng 30 ~ 40 theo thang do Durometer-type D (Bang 1). Do d6, chan dé cua dung cu
Casagrande theo tiéu chuan BSI thuong duoc goi 1a “dé mém”, con theo tiéu chuan ASTM
duoc goi 1a“dé cang”.
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Hinh 1: Dyng cy Casagrande dé x&c dinh gi¢i han chay cia dét

Bang 1: Bang d¢ cing tuong duong gitra ha thang do d6 cirng: Durometer va IRHD

Durometer scale IRHD Durometer scale IRHD
TypeA TypeD sn(:?)le TypeA TypeD sn(:?)le
100 58 100 60 16 59
95 46 96 55 14 55
90 39 91 50 12 50
85 33 86 45 10 45
80 29 80 40 40
75 25 74 35 7 34
70 22 69 30 6 30
65 19 64

Tir khi radoi dén nay, dung cu Casagrande khong c6 cai tién dang ké vé nguyén ly hoat
dong ma chi ¢6 nhitng cai tién nho vé thiét bi hd trg, vi du nhu: dong co dién dé nang chén
dung dat 1én d¢ cao 10 mm thay cho viéc quay bang tay, bo dém nhip vadap...

Dung cy Casagrande ngdy cang boc 16 nhiéu nhugc diém, trong d6 chii yéu la a) viéc kho
khin khi phai tao rénh cho nhitng loai dat chira nhiéu cét hodc bui; b) dat co tinh déo thip co
khuynh huéng truot doc trén mat chén chir khong phai “chay déo” dé khép kin ranh cat nhu
dinh nghia vé trang thé chay cua Atterberg; ¢) dat c6 tinh déo thap c6 khuynh huéng héalong
khi bi rung dong (Sherwood va Ryley, 1970).

Chinh Casagrande ciing phai thira nhan nhuoc diém caadung cu thi nghiém do 6ng duara:
“... the liquid limit test as defined by Atterberg and as performed mechanically with the
(Casagrande) liquid limit device is in reality a dynamic shear test. This is a serious
disadvantage because it does not provide a uniform basis of comparison for fine-grained soils
which differ in their reaction when subjected to a shaking test. A simple direct shear test or an
indirect shear test, e.g. a static penetration test, would diminate many of the difficulties one
faces in the use of the liquid limit device. Unfortunatdly, so far none of these tests has been
simplified to an extent that it could complete in simplicity and cost with the present form of the
liquid limit test”.

(Tam dich: “ Thi nghiém x&c dinh giéi han chay (véi gidi han chay theo dinh nghia cia
Atterberg va diroc xac dinh bang dung cu Casagrande) thuc chat 1a mgt thi nghiém cat déng.
Nhuoc diém1on nhdt cia dung cu ndy |a khdng duwa ra diroc mét co so so sanh nhat quan cho
céc logi dat hat min, béi vi cac logi dat ndy c6 hanh vi #ng xir khdc nhau ddi véi thi nghiém
déng (rung, lac). Trong khi d6, mgt thi nghiém tinh (cat treec tiép hogc gian tiép) sz khdic phuc
dwoc nhuoc diém ndy. Tuy nhién, cho dén nay, céc thi nghiém tinh van con phizc tap va chi phi
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cao nén chiea thé &p dung réng réi cho cong tac thi nghiém xac dinh gidi han chay” ). )
Do vay, cac nha nghién ciru da nd lyc tim kiém mot phuong phép thi nghiém khéc co thé
khac phuc dugc nhitng nhugc diém cia dung cu Casagrande.

3.DUNG CU CHUY XUYEN

Céc két qua nghién ciru caa Skempton va Northey (1953), Y oussef, €l Ramli va el Demery
(1965) cho thay sirc khang cit cia miu dat & trang tha gii han chay bién thién trong mot
pham vi rat hep. Néu ddng y rang sirc khang cit ¢ giéi han chay l1a duy nhat cho tat ca céc loai
dat thi viéc sir dung mot dung cu do sirc khang cit caa dat dé xéc dinh gi¢i han chay la diéu
hop ly. Vi vay, viéc sir dung dung cu chuy xuyén —mot |oai dung cu don gian, hinh nén, gitp
x&c dinh nhanh sirc khang cat cua dat, ¢4 dugc sir dung l1au doi ¢ ving Scandinavia — dé xéc
dinh giéi han chay laviéc tat yéu.

Theo Karlsson (1981), “ The Geotechnical Commission of the Swedish State Railways®’ da
sir dung chily xuyén dé xéc dinh giéi han chay caa dat tir nam 1915 (trudce khi co dung cu
Casagrande). Tuy nhién, mai dén cubi thap nién 40, dau thap nién 50, phuong phép chiy
xuyén moi bt dau dugc cc nuoc khéc chi'y va dung cu xéc dinh gioi han chay theo phuong
phap nay duoc cai ti én lién tuc tir d6 cho dén nay. Cac nha nghién ciru déu théng nhit voi nhau
rang, viéc sir dung dung cu chuy xuyén dé xéc dinh gigi han chay c6 thé loai bo duoc nhuoc
diém a) vab) nhung van khéng thé khic phuc dugc nhuge diém c) caa dung cu Casagrande.

Néu nhu dung cu Casagrande chi c6 hai bién thé thi dung cu chlly xuyén lai rat da dang.
Céc loai chuly xuyén co thé dugc chia thanh hai nhém chinh: Nhém 1 sir dung chtly xuyén co
gdc & dinh 14 60°; Nhém 2 sir dung chily xuyén cé goc & dinh 1230°. O mdi nhém, mdi chuy
xuyén déu c6 khéi luong vado 1Gn quy uéc & gisi han chay khéc nhau. Bang 2 trinh bay céc
loai chily xuyén hién dang duoc sir dung ¢ cé&c nudce (Sherwood va Ryley 1970, Koester 1992,
Farrell 1997, Koumoto 2001). Bang 3 trinh bay cac nhém chuy xuyén (phan loai theo hinh
dang, khéi lugng va cac qudc giadang sir dung).

Bang 2: Céc loai chuy xuyén dang duoc sir dung

Chuy xuyén e
L L . ~ - — boluno LL
Nguon goc Téc gia dé nghi Go6c ¢ dinh | Khoi lugng
) (9 (mm)
Thuy Dién Hansbo (1957), Karlsson (1961) 60 60 10
Lién X6 Vasilev (1949)
Bulgaria Stefanov (1958)
— 30 76 10
Nam Tu Bozinovic (1958)
bong buc Matschak, Rietschel (1965)
Anbo Uppa, Aggarwal (1958) 31 148 25
HoaKy Sowers, Vesic, Grandolfi (1960) 30 75 10
Anh British Standard Institution (1975) 30 80 20
. Hiéu chinh theo
. Laboratoire Central des Ponts et i
Phép Chaussées (1966) 30 8 | dungcu
Casagrande
Phép Leflaive (1971) 30 80 17
Trung Quéc | PRC Sail Testing Standard (1989) 30 76 17
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Ngoai sy da dang vé théng sd ky thuat caa chlly xuyén, céc loai chlly xuyén ciing khac
nhau vé& nguyén ly do do 1un. Hinh 2a cho thay hinh dang ban dau cua dung cu chlly xuyén
Thuy Bién. Dung cu ndy sir dung thudc thing dé do d6 1Gn. Bé tang d6 chinh xéc khi xéc dinh
d6 1an, mot kinh [Up dugc Iap ¢ mit truéc cua thude thang dé phong dai céc vach chia. Hinh
2b dai dién cho dung cu chuy xuyén dugc st dung ¢ Nga va cac nudc khac... Trén dung cu
ndy khéng cé thudc dé do do 1in ma chi khiac mot vach danh dau eng véi d6 1an 10 mm trén
bé mat cua chily xuyén. Do chinh xéc khi xéc dinh d6 [Gn caa chily xuyén loai ndy khéng cao.
Ddi véi dung cu chlly xuyén ¢ Hinh 2c, d6 chinh x&c khi xac dinh d6 1Un ciia chlly xuyén tang
|én dang ké. Thudc thing nhu & Hinh 2a dugc chuyén thanh “thudc tron”. Trén mat dong hd
6 360 vach chia, mdi vach wng voi 0,1 mm. Sau d6, cac nha nghién ciru d& chuyén tir nguyén
ly do do 10n bang dung cu co hoc sang nguyén |y do bang thiét bi dién tir, ndng cao do chinh
xé&c khi xac dinh d6 1an (Hinh 2d, €).

Bang 3: Phan nhém cac loai chily xuyén

Chuy xuyeén i Do lin g ,Sﬁc a
Nhom Phu Quéc gia dang sir dung Gac & dinh Khoi LL kh{:\ng cat
nhém ' lugng oLL
() (9 (mm) kPa
Al | Thuy bié
A huy bién, ,Na Uy, Canada 60 60 10 1,83
A2 Nhat Ban 11,5 1,38
B1 Nga va céc nudc khéc 76 10 452
B B2 | Trung Quéc 30 17 3,50
B3 Anh, New Zealand 80 20 2,66
C Anbo 31 148 25,4 2,84

q, !
.ﬂl -

&

= B
a) Chuy xuyén dugc b) Chuy xuyén dugc c) Chuy xuyén dugc  d) Chuy xuyén dugc  €) Chuy xuyén
st dung & Thuy sir dung ¢ Nga... sit dung & Anh, sir dung ¢ Trung duoc
Pién, NaUy, Phap... Quéc sir dung & Trung
Canada, Nhat Ban Quéc
(st dung thude (trén mit ndn co khic (sir dung ddnghd do  (sir dung té bdo quang dién dé do do an)

vach dénh dau ung
véi d6 [an 10 mm)

thing dé do do 1an) d6 1an. 1° ang Véi

0,1 mm)
Hinh 2: Khuynh huéng phét trién cac loai chily xuyén dang dwoc sir dung & cac nuée

4.QUAN HE GITA GIOI HAN CHAY THEO CAC PHUONG PHAP KHAC NHAU

Do céc dung cu xé&c dinh gisi han chiy khéc nhau nhu vay nén mot van dé ludn dugc céc
nha nghién ciru co hoc dat quan tdm la “ Méi quan hé gisra cac giatri gidi han chay nay la the
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nao?”

_ Nam 1975, tir két qua thi nghiém cho 321 mau dét (c6 nguon goc tw nhién va nhan tao),
Skopek va Ter-Stepanian da nghién ciru moi quan hé gitra giéi han chay xac dinh theo phueong
phép Casagrande (LL ) va phuong phép chily xuyén cua Vasilev. Két qua cho thiy, phuong

cup

trinh quan hé tong quét khong phai latuyén tinh. Khi LL . khdng quéa 100 % thi mbi quan hé

cup
gira gia tri gioi han chay theo hai phuong phdp ndy co thé duoc xap xi bing méi quan hé
tuyén tinh véi hé so teong quan 140,87 (xem Bang 7).

Budhu (1985) d4 thi nghiém xéac dinh gidi han chay cho 100 miu dat bang chlly xuyén cia
Anh (LL ) vadung cu Casagrande (d¢ mém). Két qua cho thay, khi LL . 16n hon 50 %,

LL_ . ssthdphon LL __ (Hinh3).

cone cup

112G T T T T —/
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] . .
100 - BEST FT 4
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RS T
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8
]
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3 i
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LD LT L Briteeh cuph -
Hinh 3: Quan h¢ LL theo phuong phép Casagrande va phuong phép chuly xuyén (Budhu, 1985)

Moon va White (1985) khao sat sy khac biét cha gigi han chay khi thi nghiém theo
phuong phap Casagrande va phuong phap chiy xuyén (dung chuy xuyén cia Anh) cho 30
mau dét (cd giéi han chay bién thién trong khoang 29 % ~ 199 %). Dong thoi, cac tac gia ciing
khao sét sy khéc biét cia giéi han chay trong hai cach chuan bi miu: a) tién hanh thi nghiém
ngay sau khi tron nuéc hay b) phai u dat trong 24 gio trude khi thi nghiém. Két qua cho thay
khdng co sir khéc biét dang ké gitrahai cach chuan bi mau dat nay (Bang 4). Méi quan hé gitra
gidi han chay xac dinh theo céc phuong phap khéc nhau ciing duoc trinh bdy & Bang 5.

Bang 4: Hé s tuong quan giira cac phuong phap thi nghiém xac dinh LL va phuong phap
chuan bi mau

Chiy Xy | i oritngey) | (o 3hgio
Chuy xuyén 1,000
Casagrande (thi nghiém ngay) 0,995 1,000
Casagrande (sau 24 gio) 0,994 1,000 1,000
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Bang 5: Quan hé gitta LL xac dinh theo phuong phap Casagrande va phuong phap chily xuyén
(Moon va White, 1985)

y X Phuwong trinh quan hé

LL’theo‘phuonAg LL’theo_ E)huorng phap Casagrande y = 1,1799x — 6,4580
phép chuy xuyén (thi nghiém ngay)

LL theo phuong LL theo phuong phép Casagrande

phép chiy xuyén | (sau 24 gio) y = 1,1625¢—5,0953

Ciing trong nam 1985, Sivapullaiah va Sridharan da nghién ctru gisi han chay cua cac
mau dat tron véi cat hodc véi cac loai sé montmorillonite, kaolinite... Két qua cho thay, gisi
han chay x&c dinh bing dung cu chiy xuyén (kiéu An D) thip hon so véi dung cu
Casagrande (Hinh 4). Phwong trinh quan hé voi hé s twong quan 0,996 la
LL e =0,671LL , +1546.

cone

530}

kb Y

Wolcoraly 50640 671 W | Camagrom]

1 LBions

iy

-] im L L] L]
Liywid timit [Eowagronae | =

Hinh 4: Quan h¢ gitra gisi han chay xéc dinh bang chily xuyén An B¢ va dung cu Casagrande
(Sivapullaiah va Sridharan, 1985)

Nam 1986, Wasti va Bezirci tién hanh thi nghiém x&c dinh gi¢i han chay trén 15 mau dat
ty nhién & Thd Nhi Ky va 10 mau dat nhan tao (bang céch tron bentonite voi dét tu nhién theo
céc ti [¢ khac nhau). Gidi han chay dugc xac dinh theo phuong phdp Casagrande (dé cung) va
phuong phép chily xuyén (kiéu Anh). Két qua thuc nghiém cho thay, mdi quan hé giira LL x&c
dinh theo hai phuong phap khéc nhau 1a quan hé tuyén tinh khi giéi han chay khdng qua
100 %. Vuot qua gidi han ndy, quan hé trg thanh phi tuyén va khi d6, néu gisi han chay cang
I6n thi gidi han chay theo phirong phép chlly xuyén cang thap so véi phuong phép Casagrande
(Hinh 5).
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Hinh 5: Quan h¢ gitra LL theo phuong phap Casagrande va phuong phép chuy xuyén (Wasti va Bezirci,

1986)

Nam 1992, Koester tién hanh thi nghiém so sanh trén 27 mau dat dé danh gia sy khéc biét
gitta hai phuong phap xac dinh giéi han chay: phueong phap Casagrande va phuong phap chuy

xuyén. Két qua duoc thé hién & Hinh 6.

80 T T T T T T T
-
(-3 - Comparison of liquid limits determined by 1
= Corps of Engineers and PRC methods for -

8 [ 27 'soils (mixtures and split spoon samples) B
=T L e d
E w, 0.955 W, 4.41 -

60 yPRey = - L conesy + - . 7 -
. (Linear best fit) -
= B 4
(&3
« - E
;(i L J
[

40|~ E
(&)
o - .
a
> - 4
[+8]
— o -
=
= 201 S, E
[=] B e E
= | ~ o Enid_Darn, 1990 borings
= 7 oa Sardis Dam borings S€5—21.—94.—-97. ond —103 T

P - Lob mixtures of loess ond Buckshot ©
- e Lab mixtures of —§40 sand, loess, aond Buckahot clay B
- = Yateavile siky san
o 1 1 I 1 1 i 1 1 n 1 A
0o 60

20 40
LIQUID LIMIT BY CORPS METHOD, s

Liqueid limit comparisons for all soil types tesied.

80

Hinh 6: So sanh gidi han chay x&c dinh theo phuong phép Casagrande va phuong phap chily xuyén

(kiéu Trung Québc) (K oester, 1992)

Tiéu chuan Vit Nam vé thi nghiém xé&c dinh gisi han Atterberg (TCVN 4197-1995) ciing
gigi thiéu moi quan hé gitra LL xac dinh bang dung cu Casagrande va dung cu chuy xuyén

(kiéu Nga): LL

cone

=all,,- b. Trong d6, c&c h¢ s6 avab phy thudc vao loai dat. oi véi

dét c6 gioi han chay tir 20 ~ 100 %, thi avab c6 giatri lan luot 14 0,73 % va 6,47 %. Tuy
nhién, TCVN 4197-1995 da khéng néu ré dung cu Casagrande sir dung “dé cirng” hay “dé

mém”, nhom dét va sb luong mau da ding dé nghién ciu.

Nam 1996, Serge Leroue|l va Jean-Pierre Le Bihan gidi thiéu phuong phdp 1 diém xéc
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dinh gisi han chay bang chily xuyén. Dwatrén két qua thic nghiém cua céc téc gia khéc, Serge
va Jean Pierre két luan rang quan hé gittado 4m vado 1Gn caa chily xuyén la quan hé gan nhu
tuyén tinh, it nhat & trong khoang d6 10n tir 5~ 15 mm (dbi véi chiy xuyén 60°) va tur
10 ~ 30 mm (ddi véi chily xuyén 30°). Tur d6, phuong trinh ding dé xéc dinh gisi han chay
theo phuong phép 1 diém |

Déi véi chlly xuyén 60°/60 g: LL . = M +15 (1)
dg +10
Déi véi chiy xuyén 30°/80g: LL . = M +15 2

cone — d30 +20
voi dy, va dg, 1an luot 1ado 14n tuong Gng véi do am w caa chily xuyén 30° va60°.

Bén canh d6, Serge Leroueil va Jean-Pierre Le Bihan ciing khdo sat trén 300 mau dat &
Canada d¢ so sanh s khac nhau giita gisi han chay theo phuong phap Casagrande va phuong
phap chuly xuyén (st dung cac chlly xuyén khac nhau). Két qua thyc nghiém cho thay:

@ Gisi han chay theo phuong phap Casagrande va phuong phdp chuy xuyén khong
tuong dong;

b) D6 ldn twong ung (néu’ dung chuy xuyén) veéi gioi han chay theo phuong phap
Casagrande khdng phai la duy nhat cho céc loai dat khac nhau (Hinh 7);

¢) Giéi han chay xéc dinh theo c&c phuong phép khéc nhau sz rat khéc nhau (Bang 6).

80

e
Comparison of liquid limits determined b -

Y
Corps of Engineers and PRC methods for -
27 soils (mixtures and split spoon sampies) .

T
\
I B

60 0.955 * Wyconesy + 441 o -

Wireey =
(Linear best fit)

40

20

LIQUID LIMIT BY PRC FALL CONE METHOD, %

< o Enid_Dam, 1990 ings
7 pa Sardis Cam borings SES—21,—-94,—97. ond —103
- + Lob mixtures of loeas and Eluckahot
e Lab mixtures of —!40 sand, loess, aond Buckahot clay -
i - Yat‘esvme sity san,
1 1 . 1 A . 1

L AL E N B B B B R

1 1 L 1 n 2 -

OO

20 40 60 80
LIQUID LIMIT BY CORPS METHOD, s

Liquid limit comparisons for all soil types tested.
Hinh 7: 6 10n caa chiy xuyén ung vai gigi han chay

Két luan b) néu trén cua Serge Leroueil va Jean-Pierre Le Bihan khéc véi gia thiét cua cac
tac gia khéc truge day.

Nam 1997, dé hd trg cho viéc quyét dinh phuong phép néo s& dugc chon 1am phuong phép
xac dinh gisi han chay cua dat cho tiéu chuan chau Au, Tiéu ban ky thuat chau Au 5 (the
European Technical Committee 5 — ETC 5) da tien hanh thi nghiém doi sanh ¢ 5 phong thi
nghi¢ém & chau Au: Trinity College Dublin (Ireland), Bundesanstalt fur Wasserbau (D),
Geological Survey of the Netherlands (Ha Lan), Swedish Geotechnical Institute (Thuy bién)
va Building Research Establishment (Anh). Hai loai chiy xuyén dwoc chon dé so sanh voi
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dung cu Casagrande la chuy xuyén Thuy Pién (60°/60 g/10 mm) va chly xuyén Anh
(30°/80 g/20 mm). Mot so két luan dugc rit rater nghién ciu ciaETC 5:

a)Gidi han chdy xac dinh tir hai loai chtly xuyén tuong ddng véi nhau. Bong thoi, 6 nhay
cua két qua thi nghiém khi sir dung chly Xuyén dbi voi céc phong thi nghiém khéc nhau,
nhitng thi nghiém vién khac nhau la khdng dang ké.

b) Quan hé gitra giéi han chay xac dinh theo phwong phap Casagrande va phuong phép
chly xuyén la quan hé tuyén tinh.

Bang 6: Két qua x&c dinh LL bing cac dung cu khéc nhau (Serge Leroueil va Jean-Pierre le

Bihan, 1996)
Chuy Thuy Dién | Chay Thuy Dién Chuy Anh Chilv Phé
Mau (Karlsson 1961, (Leroueil, Le (Sherwood, Ryley, (Leflai)\//e 1921)
dat 1977) Bihan) 1970) ’
L L cup L L cone L L cup L L cone L L cup L L cone L L cup L L cone
76,0 70,0 74,0 70,0 72,5 70,0 67,0 66,0
B 51,5 50,0 49,0 50,0 51,5 50,0 46,5 475
29,5 30,0 28,0 30,0 30,5 30,0 27,5 29,0
10~ - - —— R
;- r ° - '_:L:wa zaml ::-l + m-—rl::(elmu-umJ 4:
‘.‘E |0 H i
E = . = zan "
E sl s g+ a
% o " ) I?;‘ e - T
I P T o
#F T L 3
- i = 1 1 ! 1 1 1 1 i ] 1 _,_l
20 : E.-I."II I |:-I|:| I .&In ! 1|_‘I|rj [ H] =10} =] Zalk Izn L0 1]

wy (Fercusmion meihod-Salt bose): wy £ Pearussion reethod -Hard haset i s

Hinh 8: Gisi han chay xéc dinh bang hai 1oai
dung cu Casagrande (Sridharan va Prakash, 2000)

Hinh 9: Gisi han chay xéc dinh bang chily xuyén
vadung cu Casagrande (Sridharan va Prakash,
2000)

Nam 2000, trong khi nghién ctu co ché anh huang dén cac gigi han Atterberg, Sridharan
va Prakash két luan rang:

a) Gidi han chay x&c dinh bang dung cu Casagrande dé cirng va ¢é mém s& khéng tuong
ddng (Hinh 8).

b) Bdi véi dat co tinh déo thap, gidi han chay xéc dinh bang dung cu chily xuyén s3 thip
hon so véi dung cu Casagrande; d6i véi dét co tinh déo cao thi két qua nguoc lai (Hinh 3, Hinh
9).

Téng hop két qua nghién ciru cia céc téc gia khac nhau dugc trinh bay o Bang 7.
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Bang 7: Quan hé gittagisi han chay theo hai phueong phdp khac nhau (hiéu dinh tir tai liéu cua

Wasti, 1987)
Loai dé v
Nguén L oai chuy Cﬁacdl.mg Phwong trinh quan h¢ h:;;]g
guo Xuyén c v uong q ¢ mau thi
asagran .
de nghiém
Stefanoff (1957) Nga ? LL e =0,667LL,, +4,93 84
= +
Bozinovic (1958) Nga ? Lo =0833LL, +4,42 ?
Matschak and Rietschel (1965) | Nga ? LL se =0833LL,, +3,08 ?
Skopek and Ter-Stepanian Nga Bé mim LL e =0,714LL ,, +714 21
(1975)
Uppal and Aggarwal (1958) Anbo Pécing | LL . =0930LL,, +316 ?
Flaate (1964) Anbo Pémém | LL 4 =0952LL,, 33
. = +
Sowers et al. (1960) HoaKy Dé ciing Ll =0.794LLa, +849 | g
Sherwood and Ryley (1970) Anh bémém | LLg, =0909LL,, +273 25
Littleton and Farmilo (1977) | Anh pémém | LL, =0970LL,, +160 »15
Budhu (1985) Anh bémém | LLg, =0935LL, +4,02 17
Belviso et al. (1985) Anh pécing | LL e =0999LL,, +4,29 16
< = +
Sivapullaiah, Sridharan (1985) | An D¢ ? Lhooe =0671LL G, +1546 ?
Moon va White (1985) Anh ? LL e =11625LL o +5,095 30
Sampson & Netterberg Anh pécing | LL gy =1010LL,, +4,2 123
Wasti (1986) Anh Pécing | Thane TLO0S6LLG, #4921 g
Koester (1992) Trung 2 LL,, =0955LL  +4,42 2
Quoc p
TCVN 4197-1995 Viét Nam ? LL e =0,73LL,, - 6,47 ?
Mendoza, Orozco (2001) Thuy Dién bé cing b =0.77191L L, +10, 33
Mendoza, Orozco (2001) Anh Pé cing L coe =0832241LL o +13 9

5TONG KET

1) Ha dung cu chi yéu dugc ding dé xéc dinh gidi han chay cia dat: dung cu
Casagrande hoat d¢6ng theo nguyén ly “dong” va dung cu chlly xuyén hoat dong theo nguyén

ly “tinh”.

2) Dung cu Casagrande c6 hai loai, khac nhau ¢ do cing cua dé cao su. Dung cu

Trang 77




Science & Technology Development, Vol 12, No.05 - 2009

Casagrande theo ASTM sir dung “dé ciing”, theo BSI thi sir dung “dé mém”. Giéi han chay
x&c dinh tir hai loai dung cu ndy rat khéac nhau.

3) Dung cu chily xuyén ¢ nhiéu loai khac nhau, duoc xép thanh 6 nhém. Céac nhom khéc
nhau vé goc & dinh, khéi luong chay, d6 1Gn quy wéc  LL.

4) Méi quan hé gitra LL duoc xéc dinh theo c&c dung cu khéc nhau duoc rit nhidu nha
nghién ciru quan tam, khao sét va so sanh. Cho dén nay, cac nha nghién ciru déng y rang, khi
LL khéng qua 100 % thi két qua thi nghiém bing dung cu chily xuyén (kiéu Anh) tuong ty Véi
dung cu Casagrande.

5) Néu sir dung ciing mét loai chlly xuyén va ciing loai dung cu Casagrande thi méi quan
hé gitta LL x&c dinh bang chlly xuyén va bing dung cu Casagrande do céc téc gia khac nhau
d& nghi déu cho két qua twong tu nhau. Diéu ndy cho thiy, két qua tir dung cu chily xuyén c6
do lap lai cao, it phu thudc vao thi nghiém vién.

6) Két qua nghién cau phuong trinh quan hé gira LL,,, va LL

wone Cl1 CAC taC gid khéc

nhau trén Bang 6 cho thay, tat ci cac phuong trinh quan h¢ déu cé dang LL o, =aLLl, +b,
ngoai trir phuong trinh quan hé cia TCVN 4197-1995 cddang LL .. =alLL_, - b.Sukhéc

cone cup

biét ndy can duoc kiém tralai tir nhitng két qua nghién ciru maTCVN 4197-1995 da sir dung.
7) Phuong phép thi nghiém bang dung cu chlly xuyén ngdy cang duoc ua chugng hon so

Vvéi dung cu Casagrande do dung cu chily xuyén c6 tinh dinh luong nhiéu hon so véi dung cu

Casagrande, két qua thi nghiém tir dung cu chlly xuyén c6 do lap lai tét hon, it phu thusc vao

“cam tinh” caathi nghiém vién so vé6i dung cu Casagrande.

METHODS OF DETERMINATION OF LIQUID LIMIT IN SOIL
MECHANICSAND THE INTERRELATIONSHIP AMONG THESE
METHODS

Phan Thi San Ha®, Le Minh Son®
(DUniversity of Technology
(2)H.A.l Survey and Construction Co., Ltd

ABSTRACT: “Liquid limit” is one of the most important properties used for
classification of soil samples. However, up to now, the definition of this property along with
their relevant methods of determination have not been unified yet. This paper attemps to
introduce the evolution of methods of determination of liquid limit together with the
interrelationship of liquid limits for cohesive soils obtained from these methods. The
relationships of liquid limits from different methods are summarized from the researchs of
authors since 1957 to 2001.
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