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TGM TAT

Thi nghigm xuyén tinh (CPT) dang dén dugc &p dung phd bign trong
thi nghigm hién truang nhir vao khé ning ma t& chinh xac ong xir
ciia dat (SBT) trong thyc t€. Ngoai ra, két qué CPT can duoc sirdung
dé phan loai tng xtr dat vai da tin cay can. Sy gia tang dir ligu dé&t
dai hai vigc cap nhap thuing xuyén céc hé thing phan loai tng xir
dat. Ben canh céc phuong phép truyén thang, bai bao nay img dung
gi&i thuat hoc khang giam sét (unsupervised |earning) dé nang cao
kha ning nhan dang céc nhom dat co cung dic diém dng xir dua
trén ba dif lidu bao gom 1339 CPT véi cac nham dat khac nhau.
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ABSTRACT

Cone penetration test (CPT) has been routinely applied in field
investigation owing to its ability to describe soil behavior (SBT) in
practice accurately. Besides, CPT results are also used to classify
soil behavior with high reliability. The increase in soil data requires
reqular updating of soil behavior classification systems. In addition
to traditional methods, this article applies unsupervised |earning
algorithms to improve the ability to identify soil groups with similar
behavioral characteristics based on a data set including 1339 CPTs
with various soil types.

Keywords: CPT: soil behaviors; Unsupervised learning.

M& PAU

Hé théng phan loai dat cung cip co s dé chia tach dat thanh
cac nhéom c¢6 tinh chét co ly tuong tu nhau. Phan loai dua trén
thanh phan hat dang dugc st dung phé bién trong hau hét cac
hoat déng xay dung va dia ky thuat. Bén canh cac uu diém tién
Igi va kinh té&, cach phan loai nay giGi han kha nang nhan biét
Ung x{ ca dat vi khong xét dén anh hudng cuta cau tric va trang
thai dat trong ty nhién. Gan day, hé thong phan loai Ung x{r dat
(SBT) dua trén két qua thi nghiém xuyén tinh (CPT) [1, 2] da tr&
nén phé bién han nhd kha nang mé ta chinh xac cac dac tinh co
ly cla dat tai hién trudng.
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Cac hé théng phan loai ting xt dat dua trén két qua CPT (CPT-
SPT) hién nay dugc xay dung duya trén quan sat thuc nghiém,
trong dé ranh gidi gitta cdc nhom dat dugc udc lugng théng qua
mot sé lugng mau gidi han. Khi dit liéu dat ngay cang gia tang,
dan t&i yéu cau cap nhap cac gidi han phan chia nhém dat.

Su ra doi giai thuat khai thac dir liéu cung véi su xuat hién
cac bo dir lieu dia chat tao diéu kién phat trién 1i gidi c6 do tin
cdy cao cho cdc bai toadn trong linh vuc xay dung va dia ky thuat.
Nhirng nghién ctu gan day ching minh su hiéu qua cta giai
thudt hoc khéong gidm sat (unsupervised learning) trong phan
nhém dit liéu, két qua thu dugc cung cap géc nhin dir liéu nang
cao dé hiéu biét trong bai toan [3].

Bai bdo nay ing dung mo hinh Gaussian mixture, mét trong
nhiing gidi thuat unsupervised learnign phé bién hién nay, dé
phan nhém dat dua trén 1339 mau CPT [4], thu thap tai cac khu
vuc khac nhau. Két qua phan loai dugc so sanh véi d6 thi phan
loai Robertson [1].

1.DU LIEU CPT

B6 dii liéu dugc cong bo bai Rauter et al. [4] vai 1339 két qua
CPT khac nhau (CPT, CPTu, SCPT, SCPTu) thu thap tai nhiéu khu
vuc & Ao va DPuc. D& don gian héa, bai bdo nay chi st dung di
liéu CPTu va SCPTu dé thanh [ap m6 hinh phan loai. Bang 1 trinh
bay mé ta thong ké cac théng s6 thuéc bé dit liéu. Hinh 1 mé6 ta
muic d6 tuong quan gilra cac théng s6 trong bé dit liéu. Dé dang
nhan thay, su tuong quan cao gilta ing suat hiru hiéu, tng xuat
téng va ap lyc nudc 16 réng véi do sau dugc ly gidi bai y nghia
vat ly ca cac théng sé nay. Trong khi d6, cac cap théng sé con
lai khéong cho thdy d6 tuang quan dang ké.

Bang 1: M6 ta théng s6 théng ké cho cac mé hinh thudc bod
dir liéu

Thoéng s6 Trung o léch Min Max
binh chuén
Do sau (m) 124 10.43 0.01 103
qc(MPa) 5.57 8.48 -8.61 122.9
Hé s6 ma sat doc f, 64.56 254.2 -100 47436
(kPa)
Ap luc nudc 16 114.86 101.48 0 101043
réng uo (kPa)
Ung suat hitu hieu | 120.83 10.43 0.09 946.57
o, ' (kPa)
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Hinh 1. D9 tuong quan giifa cac thong s6 trong b d liéu.
Trudc khi thiét 1ap mé hinh, bé d liéu dugc xt ly loc nhiéu do
sai xot trong qua trinh ghi chép hoac thi nghiém. Cac budc x( ly di

Trong d6: u trung binh clia phan phdi, o la d6 léch chudn

Hai phuong phéap phé bién dugc st dung trong xac dinh s6
lugng nhom di liéu bao gom: do ludng bén ngoai va do ludng noi
bé. Viéc do ludng bén ngoai dua trén tinh dong nhat, tinh hoan
chinh, va chi s6 rand. Tuy nhién, phuong phéap nay doi héi dir liéu
dugc phan loai sdn dé so sanh, danh gia, do d6 sé c6 dd chinh xac
kém hon ciing nhu sai léch nhiéu hon [1]. Do ludng ndi bd danh gia
dua trén cac chi s6 co ban: Calinski-Harabasz (Cal-score), Davies-
Bouldin (Dav-score), va Bayesian Information criterion (BIC). Phuang
phap nay dua trén sy gan két va tach biét cda tiing nhom dit liéu
nén c6 xu hudng it sai léch va chinh xac hon.

3. KETQUA

Hinh 2 thé hién tuong quan s lugng nhém va su bién thién cac
tham sé do ludng (BIC, Cal va Dav). Can cu két qua dat dugc, nghién
ctru nay lva chon s6 lugng nhém dat téi uu la 6. Bang 2 trinh bay so
sanh su tuong Ung gilta cdc nhém dat phan loai theo Gaussian
mixture va phuong phap d6 thi Robertson.

lieu bao gém: (1) loai bd cac dit liéu nhiéu, (2) chudn hoa bo dit liéu ‘ i , 28000 | Pt #
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Bang 2: So sanh su tuong déng gilta cac nhom dat phan loai theo Gaussian mixture va Robertson [1]
Ga.usman Ung xt dat dua trén CPT Ung xt dat dua trén CPTu Ung xtr d4t dya trén SCPT Ung xr dat difa trén
mixutre SCPTu
. . . Claylike Contractive, Claylike . . . .
Nhém 1 Claylike Contractive (CC) Contractive Sensitive (CC, CCS) Sandlike Dilative (SD) Sandlike Contractive (SC)
Nhém 2 Transition Contractive and Sandlike Contractive, Claylike Contractive Sensitive g:g;::t: gg:g:z::z:’
Transition Dilative (TC, TD) Transition Contractive (SC, TC) | (CCS) Sensitive (CC, CCS)
Nhém 3 Claylike Contractive (CC) Claylike Dilative (CD) Claylike Contractive (CC) '(I'_I[é?smon Contractive
. . . Sandlike Dilative, Claylike Dilative, . o
Nhoém4 | Sandlike Contractive (SC) | 1o civion Dilative (SD, TD) Transition Dilative (CD,Tp) | >2ndlike Dilative (SD)
. . Claylike Dilative,
Nhom5 | Sandlike Dilative (SD) sandlike Contractive, Transition Dilative (CD,
Transition Contractive (SC, TC) ™)
. Claylik Contractive
NhOm6 | consitive (CCS)
4, KET LUAN TAI LIEU THAM KHAO

Bai bao gidi thiéu Uing dung gidi thuat Gaussian mixture trong
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