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TOM TAT: “Giéi han chay” cua ddt la mét théng sé vit Iy quan trong trong viéc phan
loai ddt. Tuy nhién, cho dén nay, khdi niém “gi6i han chay” cua dat cung vdi phuong phdp
xdc dinh giéi han chay vdn chua duoc dinh nghia thong nhdt. Bai bdo nay trinh bay khuynh
hwong phdt trién cia cdc phirong phdp xdc dinh gici han chay va nguyén Iy hoat déng ciia
ching. Bén canh ds, bai bdo ciing tong hop két qua dat duoc ciia cde tde gia khadc nhau thuc
hién tie ncim 1957 dén nam 2001, khi tim kiém méi quan hé giita cac “gidi han chay” duwoc xdc
dinh tir cdc phwong phdp khdc nhau cho cdc logi dat dinh.

1.GIOI THIEU

Gi6i han chay cia dat dinh (Liquid limit — LL), theo dinh nghia ciia Atterberg, 1a d6 am
ma & d6, dat chuyén tir trang thai déo sang trang thai chay. Khéi ni¢ém nay dugc Atterberg dua
ra lan ddu tién vo nim 1911. Tuy nhién, & thdi diém d6, phwong phap dung dé xc dinh LL
clia Atterberg van con khé phirc tap nén phuong phap nay chua dugc phéd bién. Mai dén nim
1931, khi Casagrande hoan chinh quy trinh va dung cu thi nghiém xac dinh LL thi dung cu
Casagrande ding dé x4c dinh giéi han chay dugc sir dung réng rii cho dén ngay hom nay.

2.DUNG CU CASAGRANDE

Dung cu Casagrande (Hinh 1a) hoat déng theo nguyén ly “dong”: mét chén dung dat hinh
bén cdu roi tir 4§ cao 10 mm xuéng mét chan dé (lam bing g3 hofc cao su) tao ra lyc va dap,
nho' d6, hai khéi dat xung quanh mét ranh cit rong 2 mm (Hinh 1b) s& “chay” xudng va khép
kin ranh cit. Khi ndo ranh cit khép lién lai mét doan bing 13 mm (Hinh 1) thi thi nghiém s&
két thic. Néu vét khép 13 mm dat dugc sau 25 nhip ddp thi d6 4m cua mau dat lic dé duge
xem 1a gi6i han chay cuia dat.

Hién nay c6 hai loai dung cu Casagrande dang dugc sir dung & céc nude: mot loai theo
tiéu chuin ASTM va mét loai theo tiéu chuan BSI. Hai loai dung cu nay giéng nhau vé nguyén
Iy hoat dong, chi khic nhau vé d6 cimg ctia chan dé (Hinh 1a). Theo tiéu chuin ASTM, chan
dé cia dung cu Casagrande phai c6 d6 cimg 1a 80 ~ 90 (theo thang phan loai Durometer-type
D) va d6 bat ndy 1a 77 % ~ 90 %. Trong khi d6, theo tiéu chudn BSI, chan dé cua dung cu
Casagrande phai c6 d§ cimg 13 84° ~94° (theo thang phdn loai IRHD) va db bat nay la
20 % ~ 35 %. D§ cimg 84° ~ 94° theo thang phan loai IRHD duoc xem la twong duong véi do
cimg 30 ~40 theo thang do Durometer-type D (Bang 1). Do d6, chan dé cua dung cu
Casagrande theo tiéu chuén BSI thudng dugc goi 1a “dé mém”, con theo tiéu chuin ASTM
duoc goi 14 “dé clmg”.
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a)

Hinh 1: Dung cu Casagrande dé xéc dinh gi6i han chay cua dat

Bang 1: Bang d6 climg twong duong giira hai thang do d¢ cirng: Durometer va IRHD

Durometer scale IRHD Durometer scale IRHD

scale scale
Type A Type D ©) Type A Type D ©)
100 58 100 60 16 59
95 46 96 35 14 55
90 39 91 50 12 50
85 33 86 45 10 45
80 29 80 40 8 40
75 25 74 35 7 34
70 22 69 30 6 30

65 19 64

Tir khi ra doi dén nay, dung cu Casag;rande khéng c6 cai tién dang ké vé nguyen ly hoat
dong ma chi ¢ nhimng cai tién nho vé thiét bj hd trg, vi du nhu: dong co dién dé nang chén
dung dat 1én do cao 10 mm thay cho viéc quay bing tay, bd dém nhip va dap...

Dung cu Casagrande ngay cang boc 1§ nhiéu nhugc diém, trong d6 chu yéu 1a: a) vigc kho
khian khi phai tao ranh cho nhimg loai dét chira nhiéu cat hodc byi; b) dét c6 tinh déo thap co
khuynh htro‘ng truot doc trén mat chén chir khong phai “chay déo” dé khép kin rinh cit nhu
dinh nghia vé trang thai chay ciia Atterberg; c) dat cé tinh déo thép c6 khuynh huéng héa long
khi bi rung dong (Sherwood va Ryley, 1970).

Chinh Casagrande ciing phai thira nhan nhugc diém ctia dung cu thi nghiém do 6ng dua ra:
“... 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 eliminate many of the difficulties one
faces in the use of the liquid limit device. Unfortunately, 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 xdc dinh giéi han chay (véi gidi han chady theo dinh nghia cia
Atterberg va dwogc xdc dinh bang dung cu Casagrande) thuc chdt la mgt thi nghiém cdt dpng
Nhuge diém lén nhdt ciia dung cu nay la khéng duwa ra duge mét co sé so sanh nhdt qudn cho
cdc logi ddt hat min, béi vi cdc logi ddt nay cé hanh vi img xir khdc nhau doi voi thi nghi¢m
dong (rung, lac) Trong khi do, mgt thi nghiém finh (cdt truc tiép hodc gzan tiép) sé khdc phuc
dwgc nhuge diém nay. Tuy nhién, cho dén nay, cdc thi nghiém tinh vén con phikc tap va chi phi
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cao nén chua thé dp dung rong rdi cho cong tdc thi nghiém xdc dinh gici han chay”).
Do vy, cdc nha nghién ciru da nd lyc tim kiém mét phuwong phap thi nghiém khéc cé thé
khic phuc dugc nhimg nhugc diém cua dung cu Casagrande.

3.DUNG CU CHUY XUYEN

Cac két qua nghién ciru cua Skempton va Northey (1953), Youssef, el Ramli va el Demery
(1965) cho thdy stic khéng cat clia mau dat o trang thdi giéi han chay bién thlen trong mot
pham vi rat hep. Néu ddng y rang sirc khang cit & gi61 han chay la duy nhét cho tét ci céc loai
dat thi viéc sir dung mét dung cu do sirc khang cit cia dit dé xac dinh g10‘1 han chay 1a didu
hqp ly. Vi viy, viéc sir dung dung cu chiy xuyén — mét loai dung cu don gian, hinh nén, glup
xac dinh nhanh sitc khang cat cua dat, da duoc sir dung lau doi & ving Scandinavia — dé xdc
dinh gidi han chay 1a viéc tat yéu.

Theo Karlsson (1981), “The Geotechnical Commission of the Swedish State Railways” da
sir dung chuy xuyén dé xac dinh g10'1 han chay ctia dit tir nam 1915 (tru6c khi c¢6 dung cu
Casagrande) Tuy nhién, mai dén cudi thap nién 40, diu thap nién 50, phuong phap chuy
xuyén mdi bit dau dugc cac nude khac chi y va dung cu xéc dinh gi6i han chay theo phwong
phap nay duoc cai tién lién tuc tir 46 cho dén nay. Cac nha nghién ctru deu thdng nhat vdi nhau
rang, viéc sir dung dung cu chuy xuyén dé xac dinh gid1 han chay cé thé loai bo dugc nhuge
diém a) va b) nhung van khéng thé khéc phuc duge nhugce diém c) cia dung cu Casagrande

Néu nhwr dung cu Casagrande chi c6 hai bién thé thi dung cu chuy xuyen lai rit da dang
Céc loai chity xuyén c6 thé dugc chia thanh hai nhém chinh: Nhém 1 sir dung chuy xuyen co
géc & dinh 14 60°; Nhém 2 sir dung chity xuyén c6 goc & dinh 1a 30°. G mbi nhém, mbi chuy
xuyén déu c6 khdi lugng va do lin quy udc & giéi han chay khac nhau, Bang 2 trinh bay céc
loai chity xuyén hién dang duogc sir dung & cac nude (Sherwood va Ryley 1970, Koester 1992,
Farrell 1997 Koumoto 2001). Bang 3 trinh bay cac nhém chuy xuyén (phin loai theo hinh
dang, khéi lwong va céc qudc gia dang sir dung).

Bang 2: Cac loai chily xuyén dang dugc sir dung

- s s i P§ lin L
Nguodn goc Téc gia dé nghi Géc ¢ dinh | Khoi luong
| ©) ® (mm)
Thuy Pién | Hansbo (1957), Karlsson (1961) 60 60 10
Lién X6 Vasilev (1949)
Bulgaria Steffmov. (1958) 30 26 10
Nam Tu Bozinovic (1958)
Doéng Dirc Matschak, Rietschel (1965)
An Do Uppal, Aggarwal (1958) 31 148 25
Hoa Ky Sowers, Vesic, Grandolfi (1960) 30 75 10
Anh British Standard Institution (1975) 30 80 20
Phép Laborat'oirc Central des Ponts et 30 30 I;;i: (él;mh o
Chaussées (1966) Casagrande
Phép Leflaive (1971) 30 80 17
Trung Qubc | PRC Soil Testing Standard (1989) 30 76 17
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Ngoai sy da dang vé théng sb ky thuét cia chity xuyén, cac loai chity xuyén ciing khéc
nhau vé nguyén ly do d6 lun. Hinh 2a cho thay hinh dang ban dau cta dung cu chlly xuyén
Thuy Pién. Dung cu nay st dung thudc thing dé do d6 lan. Pé tang do chinh xac khi x4c dinh
d6 lin, mot kinh lap dugc 13p & mat trudce cta thude thing dé phéng dai cac vach chia. Hinh
2b dai dién cho dung cu chuy xuyen duoc sir dung & Nga va cac nude khac... Trén dung cu
nay khong c6 thuée dé do d6 1an ma chi khic mét vach danh déu tmg v6i d6 lin 10 mm trén
be mit ctia chuy xuyén. D§ chinh xac khi xac dinh d lin cua chuy xuyén loai ndy khéng cao.
Déi véi dung cu chity xuyén & Hinh 2¢, d¢ chinh xac khi xac dinh d¢ lun cua chuy xuyén téng
1én dang ké. Thudc thang nhu & Hinh 2a dugc chuyén thanh “thudc tron”. Trén mit dong ho
¢6 360 vach chia, m6i vach tmg v6i 0,1 mm. Sau d6, cic nha nghién ciru da chuyén tir nguyén
ly do d6 ltn bing dung cu co hoc sang nguyén 1y do bang thiét bj dién tir, ning cao do chinh
xac khi xac dinh d¢ 1an (Hinh 2d, e).

Bang 3: Phan nhém cac loai chuy xuyén

Chuy xuyén D6 lin & Strc
. Phu E . e Khoi khéng cit

Nhém | . Quéc gia dang sir dung Goc & dinh — LL SLL
) (g) (mm) kPa

Al Thuy Dién, ,Na Uy, d
& l'fy ‘1e11 a Uy, Canada 60 60 10 1,83
A2 Nhit Ban 11,5 1,38
Bl Nga va cic nudc khic 76 10 4,52
B B2 | Trung Qudc 30 17 3,50
B3 Anh, New Zealand 80 20 2,66
¢ An Db 31 148 25,4 2,84

a)C

1 _
Eﬂli -y

'"‘L‘""'_‘—_"'G'

huy xuyénduge b)) Chiy xuén dugc  ¢) Chuy xuyén dugce sir d) Chuy_xuyen du'qc e) Chuy xuyén dugc

stir dung o Thuy Pién, sirdung & Nga... dung & Anh, Phép... str dung & Trung Quéc  sir dung ¢ Trung
Na Uy, Canada, Nhat Quoc
Bén a 2 . s+
(str dung thude thang  (trén mét non co khiic (sir dung dong ho do dd (st dung t€ bao quang dién dé do do lin)
dé do do lun) vach danh déu img véi lan. 1° tmg vai

do lin 10 mm) 0,1 mm)

Hinh 2: Khuynh huéng phat trién cac loai chiiy xuyén dang duge su dung ¢ cic nude

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

Do cac dung cy xac dinh giéi han chay khic nhau nhu vay nén mot van dé luon duoc cac
nha nghién ciru co hoc dat quan tam la: “Mbi quan hé giita cdc gid tri gici han chay nay la thé
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nao?”
. Nam 1975, tir két qué thi nghiém cho 321 mAu dét (c6 ngudn géc ty nhién va nhén tao),
Skopek va Ter-Stepanian da nghién ciru méi quan hé giita giéi han chay xac dinh theo phuong
phép Casagrande (LL,,,) va phuong phép chily xuyén cua Vasilev. Két qua cho thiy, phuong
trinh quan hé téng quét khong phai 1a tuyén tinh. Khi LLCUP khéng qué 100 % thi mbi quan hé
gilfta gid trj gi6i han chay theo hai phwong phép nay c6 thé dugc xAp xi bing mbi quan hé
tuyén tinh voi hé so twong quan 1a 0,87 (xem Bang 7).

Budhu (1985) da thi nghiém xéc dinh gi6i han chay cho 100 miu dat bing chiy xuyén ciia
Anh (LL,,,. ) va dung cu Casagrande (¢¢ mém). Két qua cho thdy, khi LL___ 16n hon 50 %,

LL,,,, s&thap hon LL ,, (Hinh 3).
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Hinh 3: Quan h¢ LL theo phuong phap Casagrande va phuong phap chily xuyén (Budhu, 1985)

Moon va White (1985) khao sit sy khéc biét cua gi6i han chiy khi thi nghiém theo
phuong phép Casagrande va phuong phéap chiy xuyén (ding chily xuyén cia Anh) cho 30
mau dat (c6 gi6i han chiy bién thién trong khoang 29 % ~ 199 %). Déng thdi, cac tic gia ciing
khao sat sy khac biét clia gi6i han chay trong hai céch chuén bi miu: a) tién hanh thi nghiém
ngay sau khi tron nudc hay b) phai 0 dat trong 24 gi&r truée khi thi nghiém. Két qua cho thdy
khéng c6 sw khac biét déng ke giita hai cach chuén bj mAu dit nay (Bang 4). Méi quan hé giira
gi6i han chay xéc dinh theo céc phuong phép khéc nhau ciing dugc trinh bay & Bang 5.

Béng 4: Hé s6 tuong quan giita cac phuong phap thi nghi¢m xéc dinh LL va phuong phép
chuan bi mau

byt | (g mripngey) | (oau3egit
Chuy xuyén 1,000
Casagrande (thi nghiém ngay) 0,995 1,000
Casagrande (sau 24 gid) 0,994 1,000 1,000
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Bang 5: Quan hé giita LL xéc dinh theo phuong phap Casagrande va phuong phép chily xuyén
(Moon va White, 1985)

y X Phuong trinh quan hé

LL’theo ‘phuon:g LL'theo_]i)huorng phéap Casagrande y=1,1799x - 6,4580
phap chuy xuyén (thi nghiém ngay)

LL theo phuong LL theo phuong phap Casagrande

phép chiy xuyén (sau 24 giod) ¥ =1:10008 -89

Ciing trong nam 1985, Sivapullaiah va Sridharan di nghién ciru giGi han chay cia cac
mAu dit tron véi cat hodc voi cac loai sét montmorillonite, kaolinite. . . Két qua cho thiy, gi6i
han chiy xac dinh bing dung cu chiy xuyén (kiéu An D9) thap hon so véi dung cu
Casagrande (Hinh 4). Phuong trinh quan hé¢ v&i hé s6 twong quan 0,996 la:

LL,, =0,671LL,, +1546.

cone

500

W (conels 15.L640.671 W, (Casogrond)

-~
8
e

Liguid (it LOeas malhad) /e

] i) 400 800
Liquid limit (Casagrande) “/s

Hinh 4: Quan hé giita gidi han chay xdc dinh bang chily xuyén An D va dung cu Casagrande
(Sivapullaiah va Sridharan, 1985)

Nam 1986, Wasti va Bezirci tién hanh thi nghiém xac dinh gidi han chay trén 15 méu dat
tur nhién & Thd Nhi Ky va 10 miu dat nhan tao (bang cach trén bentonite véi dat ty nhién theo
céc ti 1é khac nhau). Gidi han chay duqc xac dinh theo phuwong phap Casagrande (dé cimg) va
phuong phap chuy xuyén (kiéu Anh). Két qua thyc nghi¢m cho thdy, mbi quan hé giira LL xac
dinh theo hai phuorng phép khac nhau 1a quan hé tuyen tinh khi giéi han chay khong qua
100 %. Vuot qua gidi han nay, quan hé tré thanh phi tuyen va khi d6, néu gi6i han chiy cang
16m thi giGi han chay theo phuong phép chily xuyén cang thip so v6i phuong phap Casagrande
(Hinh 5).
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Hinh 5: Quan h¢ giifa LL theo phuong phdp Casagrande va phuong phép chily xuyén (Wasti va Bezirci,

1986)

Nam 1992, Koester tién hanh thi nghiém so sanh trén 27 miu dit dé danh gia su khac biét
gitra hai phuong phap xéc dinh gi6i han chay: phuong phép Casagrande va phuong phéap chuy

xuyén. Két qua dugc thé hién ¢ Hinh 6.
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X L - 4
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Hinh 6: So sanh gi6i han chay xac dinh theo phuong phdp Casagrande va phuong phép chity xuyén

(kiéu Trung Quéc) (Koester, 1992)

Tiéu chug‘m Viét Nam vé thi nghiém xac dinh giéi han Atterberg (TCVN 4197-1995) cling
gidi thiéu moi quan hé giita LL x4c dinh bang dung cu Casagrande va dung cu chuy xuyén
(kiéu Nga): LL__=a LL,, —b. Trong dé, cic hé s6 a va b phu thudc vao loai dit. Péi véi
dét cé gioi han chay tir 20 ~ 100 %, thi a va b co gi4 tri lan luot 1a 0,73 %, va 6,47 %. Tuy
nhién, TCVN 4197-1995 da khong néu rd dung cu Casagrande sir dung “de cimg” hay “dé

A r ‘{ A I: : o~ 1 A r
mém”, nhom dat va s6 luong miu da ding dé nghién ciru.

Nam 1996, Serge Leroueil va Jean-Pierre Le Bihan gi6i thiéu phuong phap 1 diém xéc

Trang 74



TAP CHi PHAT TRIEN KH&CN, TAP 12, $0 05 - 2009

dinh gi¢i han chay bing chiy xuyén. Dya trén két qua thuc nghiém cuia cc téc gia khéc, Serge
va Jean Pierre ket luan ring quan hé giita do a am va do lun cia chuy xuyén la quan hé gan nhu
tuyén tinh, it nhat la trong khoang d¢ lun tir 5~ 15 mm (d6i véi chuy xuyen 60°) va tir
10 ~ 30 mm (déi véi chuy xuyén 30°). Tir d6, phuong trinh ding dé xac dinh giéi han chay
theo phuwong phép 1 diém la:

zo(w—ls)+15

Déi véi chity xuyén 60°/60 g: LL . = (1
s o . © dg +10 )
-1
Déi véi chity xuyén 30°/80 g: LL . = M +15 (2)
d,, +20

v6i d, va dg, 1an luot 1a d lun tuong tmg v6i 49 4m w cuia chity xuyén 30° va 60°.

Bén canh do, Serge Leroueil va Jean-Pierre Le Bihan ciing khao sét trén 300 méu dat &
Canada @& so sanh sy khac nhau giita gw[ han chay theo phucmg phap Casagrande va phuong
phép chity xuyén (sir dung céc chity xuyén khéc nhau). Ket qua thuc nghiém cho thay:

a) Gidi han chay theo phuong phap Casagrande va phuong phap chuy xuyén khong
tuong ddng;

b) P§ lin tuong Ung (neu diung chuy xuyen) vGi giéi han chay theo phuong phép
Casagrande khong phai la duy nhét cho céc loai dat khac nhau (Hinh 7);

¢) Gioi han chay x4c dinh theo cac phuong phép khic nhau s& rit khic nhau (Bang 6).
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Hinh 7: D6 lin cla chuy xuyén (g voi giéi han chay

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

Nam 1997, dé h trg cho viéc quyét dinh phuong phép ndo s& dugc chon lam phuong phap
x4c dinh gidi han chay cia dat cho tidu chuin chau Au, Tiéu ban ky thudt chau Au 5 (the
European Technical Committee 5 — ETC 5) da tién hanh thi nghiém d6i sanh & 5 phong thi
nghiém & chau Au: Trinity College Dublin (Ireland), Bundesanstalt fur Wasserbau (Dirc),

Geological Survey of the Netherlands (Ha Lan), Swedish Geotechnical Institute (Thuy Dién)
va Building Research Establishment (Anh). Hai loai chuly xuyén dugc chon dé so sanh véi
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dung cu Casagrande 1a chuy xuyén Thuy Pién (60°/60 g/10 mm) va chuy xuyén Anh
(30°/80 g/20 mm). M6t s két luan duoge rit ra tir nghién ciru cia ETC 5:

a)Gidi han chay xac dinh tir hai loai chiy xuyén tuong dong véi nhau. Pong thoi, do nhay
cua ket qua thi nghiém khi sir dung chuy xuyén ddi v6i cdc phong thi nghiém khic nhau,
nhirng thi nghiém vién khic nhau 14 khong dang ké.

b) Quan hé giira gi6i han chéy xéc dinh theo phuong phép Casagrande va phuong phap
chity xuyén 1a quan hé tuyén tinh.

Bang 6: Két qua xac dinh LL bang cac dung cu khac nhau (Serge Leroueil va Jean-Pierre le

Bihan, 1996)
Chiy Thyy Pién | Chiy Thuy Dién Chily Anh Chitv Phi
Miu (Karlsson 1961, (Leroueil, Le (Sherwood, Ryley, (Leﬂai{'e 191;1)
dit 1977) Bihan) 1970) 2
L | Lhg. L, | IL.. | LL e [ i S LL G 1" Ll
A 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 47,5
C 29,5 30,0 28,0 30,0 30,5 30,0 27.5 29,0

100 400 Tnaex e —
& 2 L |o o Natural smig, Turksy / :
= B a alNatural soil + Bentonite) nuxtures
o 320 4
2 sof-
= 0
E ¥ 200
ol - il g
: < é 160 ¢
2. I r = &
3 Lok L e & Norman (1358) B ay a
£ % » o 6 Belvise e al. (1985) o]
;-. L__ -7 T e — = o
A5
T R RN NI (SO (| | B ) VU AT S N N S T SO ST Y
20 40 60 80 100 [r] 80 160 240 320 400 480
wy (Percussion method-S5oft base): %, w (Percussion melhod-Hard base): Y
Hinh 8: Gi6i han chay x4c dinh bing hai loai Hinh 9: Gi6i han chay x4c dinh bing chuy xuyén
dung cy Casagrande (Sridharan va Prakash, 2000) va dung cu Casagrande (Sridharan va Prakash,
2000)

Nam 2000, trong khi nghién ciru co ché anh huéng dén cc giGi han Atterberg, Sridharan
va Prakash ket luan rang:

a) Gidi han chay x4c dinh bang dung cu Casagrande dé cimg va dé mém s& khong tuong
déng (Hinh 8).

b) Déi vai dit c6 tinh déo thp, giéi han chay x4c dinh bing dung cu chity xuyén sé thip
hon so véi dung cu Casagrande; d6i véi dét cé tinh déo cao thi két qua ngugc lai (Hinh 3, Hinh
9).

Téng hop két qua nghién ctru ciia céc téc gia khic nhau duge trinh bay & Bang 7.
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Bang 7: Quan hé giita giéi han chay theo hai phuong phép khac nhau (hiéu dinh tir tai liéu cia
Wasti, 1987)

Loai dé sé
< s ciia dung fron
Ngudn L(;:_::;él:luy Ca;:; . Phuong trinh quan h§ mg?l t?li
i nghié¢m
Stefanoff (1957) Nga ? LL,. =0,667 LL, +4.93 84
) LL_. =0833LL, +4,42
Bozinovic (1958) Nga ? i 7
Matschak and Rietschel (1965) | Nga ? LL, =0833LL,, +3,08 7
Skopek and Ter-Stepanian Nea DE mém LL.,. =0,714LL, +7]14 321
(1975)
Uppal and Aggarwal (1958) An D% Pé cing | LL,, =0930LL_, +3,16 ?
Flaate (1964) AnDg Pé mém LL, =0,952LL,, 33
; LL_.=079LL_ +8,49
Sowers et al. (1960) Hoa Ky beé cimng R - ~20
Sherwood and Ryley (1970) Anh Pémém | LL,,.=0909LL, +2,73 25
Littleton and Farmilo (1977) | Anh Pémém | LL,, =0970LL_, +1,60 ~15
Budhu (1985) Anh Pé mém LL.. =0935LL,, +4,02 17
Belviso et al. (1985) Anh Pé cimg | LL,,, =0,999 LL, +4,29 16
. LL,.=0671LL__ +15,46
Sivapullaiah, Sridharan (1985) | An D¢ ? . P ?
LL__=L11625LL i
Moon va White (1985) Anh ? cone = 5 ap +3093) 4
Sampson & Netterberg Anh Pé cimg | LL . =1010LL,,, +4,2 123
Wasti (1986) Anh bé ciimg e <10056 L, 44,22 15
Koester (1992) Trang ? L., =0955LL,, +442 | 2
Quoc P
TCVN 4197-1995 Viét Nam ? LL e =0,73LL,,, —6,47 ?
- i LL . =0,77191LL__ +10,
Mendoza, Orozco (2001) Thuy Dién be cimg s ap +107 33
. LL_. =0,83224
Mendoza, Orozco (2001) Anh bé cimg cone = 0,832241 LL o + 13 9
5.TONG KET

1) Hai dung cu chi yéu dugc ding dé xac dinh giéi han chay cua dat: dung cu
Casagrande hoat dong theo nguyén ly “ddng” va dung cu chily xuyén hoat dong theo nguyén
ly “tinh”.

2) Dung cu Casagrande c6 hai loai, khdc nhau & do cimg cua dé cao su. Dung cu
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Casagrande theo ASTM sir dung “dé cling”, theo BSI thi sir dung “dé mém”. Gi6i han chay
xéc dinh tir hai loai dung cu nay rat khic nhau.

3)  Dung cu chily xuyén c6 nhiéu loai khic nhau, dugc xép thanh 6 nhém. Céc nhoém khac
nhau vé géc & dinh, khéi luong chity, d6 lin quy wéc & LL.

4) Moi quan h¢ giira LL dugc xéc dinh theo cic dung cu khéc nhau dwoc rét nhidu nha
nghién ciru quan tim, khao sat va so sanh. Cho dén nay, cic nha nghién ctru ddng y ring, khi
LL khong qué 100 % thi két qué thi nghiém bing dung cu chity xuyén (kidu Anh) twong tu véi
dung cu Casagrande.

5) Néu sir dung cling mét loai chiy xuyén va cling loai dung cu Casagrande thi mdi quan
hé giita LL xé4c dinh bang chuy xuyén va bang dung cu Casagrande do céc tac gia khic nhau
dé nghj déu cho két qua twong tu nhau. Piéu nay cho thdy, két qua tir dung cu chity xuyén c6
dd lap lai cao, it phu thudc vao thi nghiém vién.

6) Két qua nghién ctru phuong trinh quan hé giira LL,, va LL . ciia céc tic gia khac
cone — & LLcup +b ?
ngoai trir phuong trinh quan h¢ cia TCVN 4197-1995 c6 dang LL __ =a LL, —b. Sukhic
biét ndy cin duoc kiém tra lai tir nhimg két qua nghién ciru ma TCVN 4197-1995 d sir dung.

7) Phuong phép thi nghiém béng dung cu chity xuyén ngay cang dugc wa chudng hon so
v6i dung cy Casagrande do dung cu chily xuyén c6 tinh dinh lwgng nhiéu hon so véi dung cu
Casagrande, két qua thi nghiém tir dyng cu chily xuyén c6 do 1p lai tét hon, it phu thudc vao
“cam tinh” ctia thi nghiém vién so véi dung cu Casagrande.

nhau trén Bang 6 cho thdy, tit ca c4c phuong trinh quan hé déu c6 dang LL

METHODS OF DETERMINATION OF LIQUID LIMIT IN SOIL
MECHANICS AND THE INTERRELATIONSHIP AMONG THESE
METHODS

Phan Thi San Ha”’, Le Minh Son®
(1)University of Technology
(2)H.A.I 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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