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TU KHOA

TOM TAT
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Moéng ngoai khoi

Nén sét khong ddng nhit khong déing hiéng
M6 hinh ngi-adp

ANN

KEYWORDS

Bai bdo phan tich sitc chiu tai nhd ctia tim neo tron trong nén sét khéng ddng nhét, khong déng huéng
bing mé hinh vt liéu dit NGI-ADP. M6 hinh phan tich dwgc thie hién bing phdn mém phin tit hitu
han Plaxis 2D V2020. Cac thong sé anh huéng dén stc chiu tai nhd tAm neo trong nén sét khong ddng
nhét, khong déing hwéng gdm chiéu sdu dit tAm neo (H), thong s6 thé hién sy tinh khong ddng nhét cua
nén sét (m), thong sb thé hién tinh khong d'ﬁmg huéng cua nén sét (r,) dugc dua vao phan tich. Stic chiu
tai nhé ctia tm neo tron dugc phan tich théng qua hé sb stc chiu tai N. K&t qua phan tich cho thiy hé
s6 sttc chiu tai ting khi ty sb khong thit nguyén chidu sau dit tim neo va dwong kinh tim neo ting
(H/D), giam khi hé s thé hién tinh khong déng hiéng ctia nén sét giam (r, giam). Hé sb sitc chiu ciing
giam khi hé s6 thé hién tinh khong ddng nhét ctia nén sét ting (m), tuy nhién gia tri sttc chiu tai nhé
van ting theo sy ting ctia hé s6 m. Bing viéc 4p dung mé hinh ANN (Artificial neurons network) dua
trén két qua phan tich bing mé hinh phén ¢ hitu han, bai béo ciing d& xuit mé hinh ANN véi ciu tric
3-10-1 cho két qua diu ra twong ddng v&i két qua phan tich bing mé hinh phin t& hitu han.

ABSTRACT

Plate anchor

Off-shore foundation
Anisotropic undrained clays
NGI-ADP model

ANN

The paper analyzes the uplift resistance of circular plate anchor in non-homogenous and anisotropic
clays using NGI-ADP material model. The finite element model is implemented by Plaxis 2D V2020. The
effect parameters on uplift resistance of plate anchor in nonhomogenous and anisotropic clays, i.e
embedded depth of anchor (H), non-homogenous ratio (m), anisotropic ratio (r,), are considered in
analysis process. The uplift resistance of plate anchor is determined by resistance factor N. The results
show that, the resistance factor N increase by increase of ratio between H and diameter of plate anchor
(H/D) and decrease when r, decrease. the resistance factor N is also decrease by increase of m. However,
the uplift resistance of plate anchor is still increase by increase of m. Besides, The ANN (Artificial
neurons network) model is applied in this study based on data from finite element analysis results. With
architecture of ANN is 3-10-1, the predict results from ANN give well agreement with results from finite

element analysis.

1. Gi6i thiéu

~ .. . 2. A 2 X N
cling nhu stc chiu tai nho cta tam neo tron.

Céc két cAu ngoai khoi ngay cang duoc quan tim & Viét Nam do
tbe do phat trién vé kinh té vA kha niang xdy dung. Viéc 1am chu cac
viing nuéc xa by ngly cang 12 nhu clu thiét thyc trong phét trién kinh
té. Viéc lwa chon két cAu méng cho céc cong trinh ngoai khoi ciing rat
can thiét v6i cac yéu cAu nghiém ngit v stte chiu tai nhd. Céc loai méng
ngoai khoi dién hinh nhv méng giéng chim, méng neo: dai tim neo hinh
chit nhat, hinh vuéng, tim neo hinh tron. Gin day, sy phét trién ctia tAm
neo hinh tron dat dwoc nhidu sy chii y trong thuc té va trong nghién
cttu [1-4] do tinh co ddng trong thi c6ng, 1ip dit va kha ning chiu Iyc.

Tuy nhién & Viét Nam van chua c¢6 nhidu nghién ctu v& tAm neo tron

*Lién hé tac gia: lvqui@hcmut.edu.vn
Nhén ngay 20/12/2021, stta xong ngiy 15/01/2022, chdp nhin diang 26/05/2022
Link DOI: https://doi.org/10.54772/jomc.04.2022.362

Nén sét khong ddng nhét vé stic chiu tai, cu thé 1a nén sét ¢6 stic
chéng cit S, ting din theo do sau, Hinh 1, di duoc dé cap téi trong rat
nhiéu nghién ctu tredc day [5-8]. Tuy nhién & nhitng nghién citu gin
day hon, viéc phan tich #ng x@ v& nén sét khong ding hwéng ciing nhan
duge nhidu quan tam [9-15]. Nén sét khong ding huéng & day 1a nén
sét c6 siic chbng cit S, theo dbi theo phuong chiu lyc, nhu duge thé
hién & Hinh 2. Cu thé hon, & céc viing dAt chii dong, st chéng ct cta
nén sét s& phit hgp v6i stic chdng cét xac dinh tit thi nghiém 3 truc nén,
viing d4t trung hoa, sttc chéng cit sé phit hop véi gia tri xac dinh tir thi
nghiém cét tryc tiép, va & viing dat bi dong, stic chbng cit nén dugce xac
dinh tit thi nghiém 3 truc nd. Piéu nay di duoc rat nhidu nha nghién
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cliu quan tam, cu thé: Ladd CC va DeGroot DJ [11], Krabbenhoft va
cong sy [12], Grimstad va cong sy [15]. Hién nay da c6 cdc mo hinh vé
phan tich ¢ng x clia nén sét khong ding huwdng nhuw AUS, NGI-ADP.
Tuy nhién viéc 4p dung phan tich vé sttc chiu tai nhd clia tim neo tron
trong nén sét khéng déng nhit van chua ¢6 nhidu nghién ctu.

Do d6, trong bai bdo nay sé tién hanh phan tich stic chiu tai nhd
clia tm neo tron trong nén sét khéng ddng nht, khong déng huwéng sit
dung mb hinh vat liéu NGI-ADP va sy trg gitip ctia phan mém Plaxis 2D
V2020. Stic chiu tai nhd ctia tAim neo dwgc phan tich thong qua hé sb
stc chiu tai N. Cu thé hon, cac thong s6 thé hién sy khong d6ng nhét
clia nén d4t sét (cu thé sitc chdng cit ting din theo d6 sau) va théng sb
thé hién sy khéng ding hwéng ctia nén dit sét (cu thé 1a site chéng cit
thay dbi theo phutong chiu Iyrc) sé dugc dwa vao kiém tra sy anh huwéng

dén siic chiu tai nho cta tam neo tron.

st 5y(2), stic chong cét

z, 0 sau

Hinh 1. Stic chéng cit ting theo d6 sau trong nén sét khong ddng nhit

vé sttc chéng cit.

Thi nghiém kéo Thi nghiém nén

«—
batruc \m ba truc

Thi nghiém cat
Hinh 2. Sy thay ddi sitc chéng cit theo cdc phuong chiu lue khdc nhau

trong bai todn nén sét khéng ding huwdng vé site chiu tai.
2. Gigi thiéu vé tAm neo tron - két cAu méng ngoai khoi

TAm neo thuwdng duge sit dung trén by va ngoai khoi dé 1am nén
méng cho cdc cdu tric yéu ciu kha ning chéng ning (hodc thing ding
hodc nghiéng). Chiing bao gdm céc gian khoan nbi ngoai khoi, dudng
bng chén 14p, thap truyén dong va twdng coc van. Hinh 3 thé hién mét
vi du vé stt dung tAm neo cho két cAu méng dién gi6 ngoai khoi.

Céc mo neo ngodi khoi va trén bd rit khac nhau vé hinh dang,
kich thuéc, phiong thitc hoat déng, 14p dit va st dung. Hon nita, day
12 mot giai phap neo thudng ding cho cic co s& dau khi, gian khoan,
hay méng dién gi6 trén bién vi chiing 14 mot phwong phap hiéu qua dé
chéng lai cac thanh phin cia tai trong thing ding dé neo & céc ving

nwée sau. Mot s6 ciu tao vé moé neo trong thite té dwoc thé hién ¢ Hinh

4. Hién nay tAm neo hinh tron dang dwoc st dung phd bién hon véi
cong nghé 14p dit ngay cang don gian, nhv Hinh 4c.

Spar Buoy

T&m neo
Hinh 3. Két ciu tAm neo chiu nhé cho méng ngoai khoi [16].

(@) (b)

(@]

Hinh 4. Céc loai tAm neo trong thuc té. (a) neo hinh vuoéng, (b)neo hinh

x04n, (¢) neo hinh tron [17].

3. M6 hinh vat liéu d4t NGI-ADP cho nén sét khong déng nhit,
khong ding huwéng

Nhu di trinh bay so b vé& nén sét khong ddng nhit va khong
déng huéng & phin gii thiéu, trong phin nay, nhém tac gia khong di
vao giai thich vé nén sét khong ddng nhét nita ma sé tap trung mo ta vé
moé hinh vat liéu NGI-ADP dugce st dung trong bai béo niy dé mo phong
nén sét khéng ddng nhit, khong ding huéng.

Mo hinh NGI-ADP dugc Grimstad va cong su [15] 1An dAu tién dé
xudt vao nim 2012. Trong mé hinh niy, bing viéc nhap cic théng sb
stic khang cit S, khac nhau ti thi nghiém cit truc tiép, thi nghiém ba
truc nén va kéo, c6 thé xic dinh duoc ng xtit khong ding huéng cuia
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nén sét. Hién nay, mé hinh NGI-ADP da dugc 4p dung trong rit nhidu
nghién ctu [18-20]

Trong chuong trinh phin t& hitu han Plaxis 2D V2020 d3 cip nhat
mo hinh vat liéu NGI-ADP trong phan tich cic bai toadn dia ky thuat va
giGi thiéu chi tiét v& cac théng sb. Trong d6, cac thong sb co ban ctia mé
hinh NGI-ADP dugce thé hién & Hinh 5, Hinh 6

Cu thé, M6 hinh NGI-ADP yéu ciu cic théng sb sau:

.Gyr /S, 12 ty 16 mo dun cét khi gia tai hodc d& tai vdi stc chéng
cit khong thoat nuée dang chii dong. Ty 18 d6 ciing cit gia tai/ d& tai
nhw mot ty s6 ctia lue cit cht dong bién dang phing. Néu cuwdng do cit
ting theo chidu siu thi ty s§ G,,/S,“cho stic chéng cét ting tuyén tinh
theo chiéu sau ( nén khong ddng nhét)

. yCla Bién dang cét khi bi pha hoai trong nén ba truc. Tham sé
Y€ (%) xac dinh bién dang cit ma tai d6 su pha hiiy dat duoc khi khong
thoat nwéc dudi tic dung clia tai trong & ché d6 nén ba truc ,tdc 1a
¥r¢ = 1.5&¢; tit thi nghiém ba truc.

7t bién dang cit khi bi pha hoai trong phin mé réng ba truc.
Tham s6 ¥E (%) xac dinh bién dang cit ma tai d6 su pha huy dat dugc
khi khong thoat nuéc trong ché d6 tai md réng ba truc, titc la
yrE=1.5¢5

. %755 1a bién dang cit khi phé hoai khi cit tryc tiép. Tham sb
¥s255 (%) xac dinh bién dang cit ma tai d6 sy pha huy dat duoc khi
khéng thoat nwéc & ché db cit truc tiép (thiét bi DSS). Pbi véi dit sét cb
két thuong, bién dang trong tai nén ¥fla thap nhét va bién dang khi tai
phin mé rong ¥sFla cao nhét. Bién dang do tai trong cit truc tiép ldy gia
tri trung gian, tic 1a y,C<yPSS<yF. Tit két qua xét nghiém trong
phong thi nghiém thuc té, ngudi ta thiy ysF thuong nim trong khoang
3-8%, y; 5Strong khoang 2-8% va y,“trong khoang 0.5-4%.

. Tham chiéu do bén cit cha dong SuA,e - D6 bén cét hoat dong
tham chiéu 14 d6 bén cit thu dwoc trong (bién dang phing) duong din
ng suét cht dong khong thoat nuéc cho do sau tham chiéu Yrer, dUQC
biéu thi bing don vi ng suét.

. Ty 1& d6 bén cét nén ba truc trén luc cit chii dong s,57% /s, 4. Ty 18
ndy xéc dinh d6 bén cit trong ché d6 nén ba truc khong thoat mide cla tai
trong lién quan dén cudng dd cit trong ché d6 chi déng khong thoat nuée
trong bién dang phing va dwgc xic dinh trieée & mdc 0.99, thuc t& 1a
cling cwdng d6 trong diéu kién bién dang ba truc va bién dang phing.

. Po sau tham chiéu Yref- g d6 sau tham chiéu Yrertai d6 cuong
d6 cét hoat dong tham chiéu suATe fxéc dinh. Duéi d6 sau nay, sitc chéng
cit va d6 cling c6 thé ting tuyén tinh theo chiéu siu. Trén d6 sdu tham
chiéu, d6 bén cit bing syt y

. b6 ting cua ting cudng dd cit theo do sau $u* e Tham s6 nay
x4c dinh mtc ting ho#ic giam ctia stic chdng cit khéng thoat nude chi
dong theo d6 sau, dugc biéu thi béng don vi ing suét trén mot don vi
chiéu sau. Trén d6 sau tham chiéu, d6 bén cit bing st " duédi do sdu
tham chiéu d6 bén cit dugce xac dinh bing cong thite s6 1

20D = Shrer + Vrer = ¥)Siine M
. Ty 1é gitta d6 bén cét bi dong so véi do bén cit chu dong

(su”/5u™)

. Ty 1& giita d6 bén cit truc tiép trén d6 bén cit chi dong
(P55 /5.

Dbi v6i cac loai dat sét cb két thuwong, s,’cuong d6 thu dong
thuong 13 gid tri thip nhét, trong khi cudng do cét truc tiép ldy gid tri
trung gian. Tt két qua trong phong thi nghiém, ngudi ta thudng thiy ring
sy /s, *trong khoang 0.3 — 0.9 vi 5,255/ s,Atrong khoang 0.3 — 0.8. Néu
cudng d6 ct don gian tre tiép khong ¢6 s,255c6 thé dwge wéce tinh bing

1+ uP 'LLA
SuDSS/SuA — (s 2/5 ) )

. Huy déng luc cit ban dau (z,/s,4). Mtic huy dong ban dau c6
thé dwoc tinh tit hé s6 4p sult dit & trang thai nghi K, theo phuong

_ —0.5(1-Ko)ay50

trinh 7,/s5,4 = , trong d6 o, 12 tng sult tic dung ban diu

sy
theo phwong thing ditng. Gia tri mic dinh ctia 7o/s,4 = 0.7

. Hé s Poisson (v ). Tuwong ty nhu trong moé hinh Mohr-Coulomb,
ty 1& Poisson tit 0.3 dén 0.4. Khi tlly chon thodt nuéc Undrained (C)
dugc st dung, hé s6 Poisson g?in dén 0.5 nén dugc nhap béng 0.495 lam

miéc dinh.

Soil - NGI-ADP - Sét khang dng nhat, khéng ding hudng
OB e
General Parameters = Groundwater Thermal Interfaces Initial =
Property Unit Value
Material set

Identification Sét khang déng nhét, khéng d

Material model NGI-ADP
Drainage type Drained
Colour RGB 161, 226, 232

Comments

General properties
Vunest kNfm? 0,000
Vaar KM fm?2 0.000

+ Advanced

Hinh 5. Théng s6 ddu vao mé hinh NGI-ADP.

Soil - NGI-ADP - 5ét khéng d8ng nhét, khéng déng hudng

General Parameters Groundwater Thermal Interfaces Initial =

Property Unit Value
Stiffness
oo, pr——— nnm
ve© % 0.1000
veE % 0.2000
v D55 % 0.1000
Strength
st kMfm= 0.000
s, ST, A
¥ ref m
SIL . kNfm=fm 0.000
s, s, ® 0.000
Tolsy® 0.7000
5,055, A 0.000
= Advanced
' (nu) 0.3000

Undrained behaviour

Undrained behaviour Standard

Hinh 6. Théng s6 diu vao mé hinh NGI-ADP (tiép theo).
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4. M6 hinh Plaxis va két qua phan tich
4.1. Cdc trudng hop dugc phan tich

Trong bai béo niy, bai todn tAm neo trong nén sét khong ddng
nhét, khong déng hudng dé thé hién & Hinh 7. Trong d6, cc thong sb vé
nén dit sét khéng ddng nhit, dudong kinh tim neo D va d6 chén tim neo
H dugc hién hién chi tiét.

=0, on=0

M dét

Tém neo
K ___________ >
¥
<>
D2

Nén sét khéng ding huéng, z, depth
khéng déng nhit (NGI-ADP)
7. 580 ¥Fo¥F ¥ Gunds v D — Duéng kinh tdm neo

sPysp=05-1

:
s 2% /sli=2Ty (L shisl)

’\ p=dlsi)/dz

g — Ap luce tée dung
Q = gaD¥4

Buédng thang déi xitng tim
Hinh 7. Théng sb bai toan phan tich stc tai tim neo trong nén sét khong
ddng nhét, khong déng hudng.

Kha ning chiu lyc cia tim neo sé dwoc phén tich thong qua
phuwong phap chuén héa thong sé khong thit nguyén dugc dé xuit boi
Butterfield (1999). Trong d6, kha ning chiu lyc cuia méng vanh khin
trong nén dAt khong ddng nhAt, khong ding hwéng duge danh gia qua
gia tri hé sb stc chiu tai khong tht nguyén N, dugc thé hién & cong
thitc bén duwdi. Hé sb nay ciing dugce dé cap phan tich trong nghién ctu
ctia Khatri va Kumar [2] cho trudng hop nén sét khéng ddng nhét va
déng huéng.

N:suerH:f(%'m:;%’rE:%) ®)

Vé&i Q 14 tai trong tap trung thing ditng tic dung lén tAm neo , Q
¢6 gia tri phu thudc vao 4p lyc thing ding don vi q, thong sb r, (thong
s6 thé hién sy khong ding huwéng cua sitc khang cit), m (thong sb thé
hién sy khéng ddng nhét ctia sitc khac cit theo d6 siu, hay tén goi khac
1a thong sé ting dan stc khang cit theo d6 sau) va H/D (ti s6 d6 sau
chén tAm neo va duong kinh tAm neo).

Pé danh gia anh hudng cua cac thong sb khao sat dén hé s stic
chiu tai N, hoc vién da thay ddi cac thong sé r,, m, H/D va dugce cu thé
héa béi céc phin tich dudi day:

. Phan tich anh hwéng cta sy ddng ding hwéng clia nén sét dén

kha niing chiu lic ctia tim neo théng qua su thay ddi caa hé sé r,.

Céc hé sb r, dugc st dung dé phén tich gém r, = 0.4, 0.5, 0.6, 0.7,

0.8, 1. Cac hé sé nay dugc tham khao trong cac phén tich v& nén

@4t sét khong ding huéng st dung mé hinh NGI-ADP tit cac

nghién ciu trude day [21, 22]

. Phan tich anh hiwéng clia nén sét khong ddng nhit dén kha ning

chiu Iic ctia tAm neo théng qua sy thay dbi ctia hé s6 m. Cac hé sb

m duoc sit dung dé phan tich gdm m = 0, 0.4, 1, 2. Cac hé s6 nay

dwgce tham khao trong cic phén tich v& tim neo trong nén sét
khong df‘)ng nhit ctia Khatri vd Kumar [2]. Hon thé nita cac
trwong hop m nay cling dai dién cho nhitng didu kién dia chit
thue té.

. Phan tich anh huwéng ctia hé sb khéng th nguyén - d6 sau chén
tAm neo va dudng kinh tAm neo dén kha ning chiu luc caa tAm
neo théng qua su thay dbi ctia hé s H/D. Céc hé s m duoc st
dung d phan tich gdm H/D = 1, 2, 3, 4, 5, 6. Cdc hé sb nay dugc
tham khao trong cdc phén tich v& tAm neo trong nén sét khong

déng nhéit cta Khatri va Kumar [2].
4.2. M6 hinh Plaxis

Céc phan tich nay dugc thie hién bing phwong phap phin ti hitu
han véi sy hd tro ctia phan mém Plaxis 2D phién ban 2020. M6 hinh
phén tich phan ti¥ hitu han bao gdm hai bo phan 1a tAm neo va nén. Do
tinh dbi xitng truc trong hinh hoc va tai trong, mé hinh phan tich s&
dwoc mb phong theo bai todn dbi xitng tam, thé hién & Hinh 2. M6t tai
trong thing ditng huéng 1én phan bé ddu tac dung 1én tAm neo. Méng va
tai trong tic dung dugc dit theo do sdu H, véi ty 1€ H/D trong khoang
tit 1-6 nhu ¢4 mé ta & phan 4.1. Chi tiét vé didu kién bién ctia m6 hinh
duoc thé hién & Hinh 8. Kich thuéc cia mé hinh da dugc lwa chon dé
b6 qua nhitng anh hudng ctia diéu kién bién dén két qua phan tich.

Mit tie do

(x) SueSu ia uaAnyo oy
(x) SueSu ia uaAnyo oy

Khéa chuyén vi dtmg va ngang (x, y)
o g 3

Hinh 8. M6 hinh phén tich tAm neo trong nén sét khong ddng nhét
khéng ding hwéng bing phdn mém Plaxis 2D, V2020.

4.3. Két qud phdn tich

Cac két qua phan tich ctia 144 trudng hop dugce thé hién ¢ Bang
1. bé kiém tra tinh phit hop ctia cac két qua phén tich. K&t qua phan tich
sé dugc so sanh v6i trudng hop phan tich tAim neo trong nén dit sét
khong d{‘)ng nhét va déng huéng (r, = 1) cua Khatri va Kumar [2]. Viéc
so sanh két qua phan tich dwgc thé hién & hinh s6 9. V&i két qua thé
hién & hinh 9, ta thiy ring két qua phan tich hé sé stc chiu tai N bing
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mo hinh NGI-ADP cho tdm neo trong nén sét khéng ddng nhit va ding
huéng (r, = 1) 1a tuong ddng v6i két qua cta Khatri va Kumar [2]. Su
twong ddng nay dwoc giai thich 1a do mé hinh NGI-ADP sé chuyén thanh
mod hinh Treca — md hinh duge st dung trong bai todn phén tich cta
Khatri va Kumar [2] #ng v&i trudng hop r, = 1. Pidu nay cho thiy, két
qua phén tich 14 phit hgp véi nghién ctiu trude ddy va cé thé mo rong
phan tich cho trudng hop tAm neo trong nén sét khong déng huéng. Liu
¥ ring, viéc phan tich cho tim neo trong nén sét khong déng hudng
bing mé hinh NGI-ADP chuwa duwoc thue hién trude diy, nén tic gia

khong thé so sanh cho cac trudng hop khéng ding huwéng tng véi r,
0.4 — 0.8 Bén canh d6 ciing cho thdy sy t6i wu ctia mé hinh NGI-ADP,
bén canh viéc phan tich cho nén sét ding huwdng con cé thé phan tich
cho nén sét khong ding huéng.

O cac Hinh 10, 11, 12, tic gia tién hanh phan tich 4nh hwéng ctia
céc thong sb r,, m, H/D dén hé s stic chiu tai N. Cu thé hon, ¢ Hinh 10
1a phan tich anh hwdng cta thong sé khong thit nguyén H/D dén hé sb
stic chiu tai N cho cic truong hop m = 0, 0.4, 1, 2 var, = 0.4-1. Két
qua cho thiy 13, khi ty s6 H/D cang ting, hé sb N cang ting (ing v&i ca 4
truong hop ciam = 0, 0.4, 1, 2 va tit ca céc trudong hop ctiar, = 0.4 —
1. Két qua ting nay duoc giai thich 13 chidu sdu chén tAm neo cang 16n

thi luc huy dong tit nén dit bén trén sé cang 16n

3
Il

I
RN o= o O
'S

S
o
=]
S

H/D

Hinh 9. So sanh v6i nghién cifu trude day vé phan tich site chiu tai tAm

neo trong nén dAt sét khong ddng nhit, ding huéng.

O Hinh 11 thé hién anh huéng caa thong sb m (d6 ting stc chéng
cit theo d¢ sau) dén stc chiu tai ctia tim neo. Két qua cho thy khi m
cang 16n, hé sb stc chiu tai ¢ xu huéng giam. Ly do 13 hé sé m ndm
duwéi miu trong cong thite s6 (1), nén khi m cing ting thi hé sb stc chiu
tai cang giam. Tuy nhién, lvu ¥ rinng gia tri sitc chiu tai tit két qua mo
hinh van ting. Két qua phén tich anh hwéng ctia hé sb r, (thé hién sy
khong ding hudng ctia nén dét sét) dén hé s sic chiu tai N dugce thé
hién trong Hinh 12. Két qua cho thiy ring hé s6 N ¢6 xu huéng ting véi
su ting gia ting ctia hé sé r,. Hay néi cach khac, hé s6 N ¢6 xu huwdng
giam dng v&i sy gia ting tinh khong ding hwéng ctia nén dit sét (r,
cang giam, tinh khéng déng huéng cang ting). Tinh khéng déng hudng
cang ting, stiic khang clia nén dit cang giam, din dén hé sb sttc chiu tai

ctia giam theo.

Bang 1. Két qua phén tich cac trwdng hop.

H/D
Te m
1 2 3 4 5 6

0 5,444 | 8,093 | 9,812 | 10,870 | 11,451 | 11,924

0,4 4,908 | 6,771 8,015 8,961 9,559 9,796

04 1 4,501 6,068 | 7,277 8,224 8,996 9,221
4,180 | 5,630 | 6,864 7,865 8,602 9,238

4,890 | 7,272 | 8,808 9,524 | 10,168 | 10,441

0,4 4,406 | 6,079 | 7,200 7,950 8,283 8,687

05 1 4,040 | 5,449 | 6,520 7,366 7,795 8,248
3,751 5,053 | 6,166 7,019 7,513 7,987

4,611 6,862 | 8,304 8,897 9,257 9,536

0,4 4,155 5,731 6,785 7,455 7,711 8,130

06 1 3,808 | 5,141 6,146 6,853 7,269 7,720
3,535 | 4,765 | 5,816 6,601 7,159 7,552

4,333 | 6,450 | 7,818 8,227 8,386 8,848

0,4 3,903 5,390 | 6,365 6,867 7,161 7,574

07 1 3,586 | 4,829 | 5,789 6,446 6,893 7,119
3,484 | 4,477 | 5,467 6,173 6,767 7,011

4,055 | 6,043 | 7,311 7,623 7,878 7,920

0,4 3,650 | 5,045 | 5,960 6,465 6,776 6,962

08 1 3,343 | 4,517 | 5,426 6,030 6,518 6,737
3,101 4,189 | 5,120 5,856 6,226 6,584

3,775 5,629 | 6,816 7,170 7,384 7,493

0,4 3,397 | 4,700 | 5,585 5,898 6,409 6,574

! 1 3,109 | 4,209 | 5,068 5,606 6,134 6,292
2 2,882 3,901 4,783 5,381 5,852 6,213

13
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Hinh 10. Anh hudng ctia théng s6 H/D dén hé sb site chiu tai N.
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Hinh 11. Anh huéng ctia théng sé m dén hé s6 sitc chiu tai N.
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Hinh 12. Anh huéng clia thong sb r, dén hé sb site chiu tai.

5. P& xuét cong thic x4c dinh hé sb siic chiu tai bing chuong trinh
may hoc dua trén mé hinh tri tué nhan tao (Artificial neurons
network — ANN)

Trong phan ndy, bai bdo sé st dung chwong trinh may hoc st
dung thult toan tri tué nhén tao (Artificial neurons network — ANN), dé
tim dugce ham twong quan giita cac thong s6 dau vao phan tich (r,, m,
H/D) va thong sb diu ra (hé sb stic chiu tai).

Mb hinh ANN dya trén mot tdp hop cac nit duge két nbi duoc
goi 1a té bao thin kinh nhén tao (Artificial neurons — NNs) twong t¢ mo
hinh héa céc té bao thin kinh trong nio sinh hoc. Mi két ndi, gibng
nhw khép than kinh trong ndo sinh hoc, c6 thé truyén tin hiéu dén cac té
bao thin kinh khac. M6t té bao than kinh nhén tao nhan mét tin hiéu
sau d6 xit 1y n6 va c6 thé phat tin hiéu cho céc té bao thin kinh két ndi
v6i né. "Tin hiéu" tai mot két ndi 14 mét sb thue va diu ra ctia mdi no-

ron dugc tinh bing mét sé ham phi tuyén tinh cta téng cac diu vio cla

né. Céc két ndi duoc goi 1a “Edges”. Cac NNs va cic “Edges” thuong cé
trong lugng “Weight” duge didu chinh khi qua trinh hoc tap dién ra.
Trong lwong 1am ting hodc giam cudng do ctia tin hiéu tai mot két nbi.
Té bao thin kinh c6 thé c6 ngwdng sao cho tin hiéu chi dwoc giii di khi
tin hiéu tdng hop vt qua ngwdng dé. Thong thudng, cac té bio thin
kinh dugc tap hop thanh céc 16p. Cac 16p khac nhau c6 thé thuc hién
cac phép bién d6i khac nhau trén cac diu vio cta ching. Tin hiéu di ti
16p dAu tién (input layer), dén 16p cubi ciing (output layer), c6 thé sau
khi di qua cac nhidu 16p khac (Hidden layer) [23]. CAu triic ctia mot mo
hinh ANN duwg'c thé hién & Hinh 13. Chi tiét hon vé mé hinh ANN c6 thé
tham khao tai [24-27].

Hidden layer Output layer

Hinh 13. CAu trtc ctia m6 hinh ANN.

M6 hinh ANN di dugce st dung trong cdc nghién citu vé linh vuce
dia ky thuat [24-28]. Trong bai bao nay, 144 két qua phan tich hé sb stic
chiu tai N cta tAm neo trong nén sét khong ddng nhit khong déng
hwéng twong dng v&i 144 bo thong sb diu vao (r,, m, H/D) duoc thé
hién & Bang 1 sé dugc st dung 1a d 1liéu phuc vu cho mo hinh ANN.

CAut triic mé hinh ANN twong ting dugc st dung trong nghién
ctu nay la 3-10-1 (twong @ng 1a 3 NNs & input layer, 10 NNs ¢ hidden
layer va 1 NN & output layer). 3 NNs & input layer twong duong véi 3
thong s6 dau vao (r,, m, H/D) va 1 NN & output layer tuong @ng v&i
thong s6 diu ra N. Trong qua trinh mé hinh ANN, dua trén cic nghién
cttu tride day vé st dung mé hinh ANN [24-28] 144 bo thong sb dau
vao sé dugc chia thanh 70% cho “Training data”, 15% cho “Validation
data”, 15% cho “Testing data” va thudt todn dwoc ding dé 4p dung
trong mo hinh ANN & xuét 1 Levenberg-Marquardt

Két qua phan tich bing mod hinh ANN dugc thé hién & Hinh 14 va
Bang 2. Trong d6, Hinh 14 thé hién twong quan két qua giita dy doan va
mong mubn v Bang 2 thé hién trong lvong “Weight” va “Bias” clia cic
neuron sau qué trinh phén tich. Tt Hinh 14, c6 thé thiy ring, mé hinh
ANN dé xuit cho két qua kha quan v6i hé sb R? ctia 70% dit liéu
“Training”, 15% di liéu Validation, 15% d@ liéu “Testing” va 100% d@®@
liéu 1an luot 1a 99,979%; 99,824%; 99, 627%; 99,899%. Piéu nay c6 y
nghia 14 mé hinh ANN dé suit dé dy doan thong s6 diu ra cho két qua
rét sat véi két qua tinh toan ti¥ mé hinh Plaxis. Do d6, hoan toan c6 thé
st dung mé hinh nay trong dy doan stc chiu tai nhd cta tim neo trong
nén sét khong ddng nhat khong ding véi véi khoang thay dbi cua thong
s6 nhu bai toan phan tich bing Plaxis da d& cap trude dé.
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Hinh 14. Két qua phén tich di liéu ciia m6 hinh ANN dugc diing trong

nghién cu nay.

V6i gia tri “Weight” va “Bias” clia cic neuron, chiing ta c6 thé xéac
lap dugc cong thite tinh todn gid tri sie chiu tai N ctia tim neo trong
nén sét khong ddng nhét khong ding hudng dwa trén mo hinh cong thite
& Hinh 15. Chi tiét v& viéc thue hién cong thite tinh toan & Hinh 15 c6
thé tham thém trong tai liéu [28, 29]

Bang 2. Weight va Bias ctia cic neuron.

W W
Neuron Théng s6 ddu vao b”‘ Déu ra b23
H/D m re N

1 2.1668 -1.4075 -0.0613 -2.2844 0.0331

2 0.1162 -0.0992 -0.8403 -0.7398 -2.5198

3 -0.1740 05111 0.9923 0.7734 -1.4878

4 0.8367 0.2463 0.7560 -0.8879 0.2273

5 -0.1336 4.5257 0.4487 -0.0352 0.2965 06255

6 -2.7436 -2.3613 0.9464 0.1178 -0.0065

7 -0.3060 0.7342 0.9107 -0.6267 -0.4549

8 0.3464 1.3844 -0.3638 1.6482 -1.5372

9 0.6466 0.7240 -0.0524 0.4626 03426

10 0.5815 1.7925 -0.1852 22434 10722

Hidden layer Output layer

a,=purelin(W>'a,+b?)

a;=tansig(W"'p,+b")

Hinh 15. Thuit toan du dodn dAu ra tit Weight va Bias ctia cic neuron.

6. Két luan

Bai bao phan tich stc chiu tai nhd ctia tim neo trong nén sét
khéng ddng nhéit, khong ding huéng bing mé hinh NGI-ADP v&i sy trg
gitip ctia phdn mém Plaxis 2D V2020. Bén canh d6, viéc 4p dung mé
hinh ANN trong du doan két qua sitc chiu tai dya trén di liéu diu vao
va dAu ra ctia két qua phan tich bing Plaxis cling duge thie hién. Mot sb
két luan duge rit ra nhu sau:

«  Heé sb sttc chiu tai ctia tAm neo trong nén sét khéng doéng nhit,
khéng déng hwdng ting khi chidu sdu dit tim neo ting (H/D ting) va
giam khi hé s6 thé hién tinh khong ding hwéng ctia nén sét giam (r,
giam). Hé sb stic chiu tai ciing giam khi hé sé thé hién tinh khong ddng
nhét ctia nén sét ting (m), tuy nhién gi4 tri sic chiu tai nhé vAn ting
theo sy ting ctia hé sb m

«  Bing viéc thé hién cac hinh vé dudi dang so dd, va bang biéu,
két qua xac dinh stc chiu tai ctia tAim neo trong nén sét khéng dong
nhét, khoéng déing hwéng c6 thé duge thire hién nhanh chéng

- Bing viéc 4p dung mé hinh ANN v&i ciu tric 3-10-1 neurons
¢6 thé cho két qua du doén sitc chiu tai ctia tAm neo trong nén sét khong
ddng nhét, khoéng ding hwéng mot cich nhanh chéng ma khong cin
phai mo hinh tinh toan lai.

+  Céac két qua tit mé hinh ANN cho két qua dy doan stic chiu tai
clia tAm neo trong nén sét khéng ddng nhét, khong ding huéng tuong
ddng v&i két qua tit mo6 phong Plaxis.

L&i cam on

Nghién cttu nay duogc tai trg bdi truong Pai hoc Bach Khoa -
PHQG-HCM trong khuén khé d2 tai nghién citu sinh vién thudc chuong
trinh Ky Su Tai Nang
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