Phan tich suanh hudng ciia géc nghiéngneo ,
trong dat dinh t6i su'lam viéc cia hé tudng chan-neo dat
dé gitron dinh hé dao sau

Analyses of effects of the inclination angle of anchor on behaviour of the retaining wall-ground
anchor system used to stabilize deep excavations

Tom tat

Trong bai bao nay, tac gia da trinh bay cach phan
loai neo dua trén hinh hoc clia neo, ki thuat thi
cong neo: trinh tu phun vira, phuong phap khoan,
thai sach va phén tich cach lua chon chiéu dai,
khoang cach neo dé€ théa man on dinh chung.
Ngoai ra, tac gia ciing néu ra dugc cac phwong phap
tinh toan ap luc dat 1én tudng chan cé neo bao
gom: Phuong phap ném, phuong phap phén tich
khéi trugt, phuang phap phan ti hitu han. Dua
trén phan tich su anh hudng cia goc nghiéng clia
neo trong dét dinh téi su lam viéc ctia hé tudng
chin-neo dé giit thanh hd dao sau bang phueng
phap phan ti hitu han. Tir d6 dé xuat lua chon géc
nghiéng ctia neo hgp ly khi tinh toan bién phap thi
cong hé dao sau sir dung hé tudng chan-neo dat.
Tir khéa: Plaxis 2D, tuong chdn ddt, neo ddt, hd dao sdu

Abstract

In this paper, the author presents a method for classifying
anchors based on their geometry, as well as techniques for
constructing anchors, such as the sequence of grouting,
drilling method, cleaning method, and analyzing the
selection of anchor length and spacing to satisfy overall
stability. Additionally, the author also discusses methods
for calculating the soil pressure on anchored retaining
walls, including the thrust method, block sliding analysis,
and finite element method. Based on the analysis of the
influence of the inclination angle of the anchor in cohesive
soil on the performance of the retaining wall-anchor
system using the finite element method, the article
proposes a reasonable selection of the inclination angle of
the anchor when calculating the construction measures for
deep excavations using the retaining wall- ground anchor
systems.

Key words: Plaxis 2D, retaining wall, ground anchor, deep
excavations
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1. M& dau

Neo trong d4t (neo dat) da dwoc ng dung twong ddi phd bién & Viét
Nam va trén thé gii. Neo dét cé thé dwoc st dung lam két cAu tam phuc
vu thi cédng hodc tham gia vao két cAu chiu lwc 1au dai. Neo dat c6 nhiéu
ng dung trong xay dung nhw: on dinh tudng chén dét thi cong hd dao,
(6n dinh twéng cac tAng hdm cdia nha cao tang, dn dinh vom va thanh cia
cac dwong hdm qua ni), n dinh mai déc va chéng sat 18, 6n dinh két cAu
chiu lwc ddy ndi, n dinh chdng lat cho két cAu dap, 6n dinh mé tru cau day
vang...véi wu diém I khong chiém mat bang thi cong, khéng can phai lam
dwong tam, thoi gian thi cdng nhanh, ha gia thanh cong trinh... O cac thanh
phé I&n cha Viét Nam nhw Ha N&i, Thanh phé H6 Chi Minh, céc I&p dat phia
trén thweorng 13 cac I6p dat dinh, dé tang hiéu qua viéc st dung neo cho hé
twérng chan- neo thi ta can nghién ctvu b tri géc nghiéng cla neo trong dat
dinh mét cach hop ly. Bai bao nay dwa trén cac phan tich tr viéc khao sat
tinh toan mad hinh héa bang phan mém Plaxis 2D V20, cho mét trwdng hop
tuidng chén véi cac géc nghiéng neo khép nhau tr d6 dwa ra ban luan sy
b tri hop Iy clia cac géc nghiéng neo két hop twerng chan trong 6n dinh
hé dao sau.

2. Cac loai neo sir dung trong dat dinh
2.1 Phan loai neo st dung trong dét

Diéu kién chiu nhd ctia neo dbi véi mdi loai dat dwoc quyét dinh béi hinh
hoc clia neo, ky thuat thi cong neo. Dac biét la trinh tw phun vira, phwong
phap khoan, thdi sach. Twong (rng cac loai neo va nguyén tc thiét ké, theo
BS 8081 [1], nguwoi ta chia ra cac loai sau:

Neo loai A: Bao gdm 6ng Tremie, than 16 khoan thang dwoc phun vira
trong bao ho&c v, né cé thé thdng tam théi hodc khéng théng tiy theo sw
on dinh cta 16.

Neo loai B: Bao gébm céc 16 khoan du’qc phu,n vi¥a ap lwc thap (ap luc
phun via p<1000kN/m?), théng qua mét dng thang hodc mét bao tai chd,
khi dwerng kinh bau neo tang Ién va x&o tron it nhat khi viva thAm qua cac
16 réng clia dat, thwéng ding trong dét rovi.

Neo loai C: Bao gdm céc 16 khoan dug’c phun vira ap lwc cao (ap lwc
phup vira piZZOQOkN/mZ), théng qua m‘ét 4ng thdng hodc mot baq tail ché.
Chiéu dai neo c6 dinh dwg'c mé rong bang Hydrofracturing clia khoi dat tao
ra chum ré vira hodc hé thdng hang héc thay thé cho duong kinh 16 khoan.
Loai neo nay ap dung cho dét r&i.

Neo loai D: bao gém céc 16 khoan dwoc phun vira bang 6ng Tremie,
trong d6 mét loat chd mé rong hodc theo hinh chudng hoéc hinh bau da
dwoc hinh thanh tir trwde. Kiéu neo nay duoc st dung phd bién nhét trong
d4t dinh tir nra clrng dén cing.

2.2 Kha ndng bam dinh ctia bdu neo trong dét dinh

Kha n&ng bam dinh cho phép ctia bau neo trong dat dinh la: [T]=T, /2

Trong d6 Tf 14 kha n&ng chiu tai trong gi6i han clia bau neo theo d4t nén.

Theo BS 8081 [1], kha n&ng chiu tai trong gi¢i han ctia bau neo trong
dét dinh dwoc dw bao nhu sau:

Neo loai A: T, = z.D.L.a.C,(kN)

Trong d6: Cu la d6 bén cat khong thoat nwdc trung binh trén toan bd

bau neo (kN/m?);
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Khi khéng c6 sb liéu strc khang cat khéng thoat nuwéc Cu
xac dinh trén cac thiét bj thi nghiém cét dat truc tiép hay thi
nghiém nén ba truc cé thé xac dinh to thi nghiém nén mot
truc né ngang tw do (Cu = qu /2), hodc tir chi s6 SPT trong
dét dinh: Cu, i = 6,25 Nc,i tinh béng kPa, trong d6 Nc,i la chi
s6 SPT trong dét dinh.

D: Buong kinh bau neo (m); a: Hé sb bam dinh;
thweng lay a < 0,45, néu mubdn l&y gia tri a > 0,45 can thir
neo;

L: Chiéu dai bau neo (m).

Neo loai B: Theo BS 8081 [1] thi khuyén c&o khdng dung.

Neo loai C: Strc chiu tai bau neo c6 thé tham khao theo
hinh 2

Neo loai D:

T,=zDLC, + %.(DZ ~d?).N,.C,, +z.d.1C,(kN)

Trong d6: Cu la d6 bén cat khdng thoat nwéc trung binh
trén toan bd bau neo (kN/m?); D: Pudng kinh bdu neo mé
réng (m); d: Bwéng kinh than neo (m); L: Chiéu dai bau neo
(m); Nc: Hé sb stre chiu tai (phd bién 14y Nc=9); Cub: la d6
bén cét khong thoat nwdc tai khodng cubi bau neo (kN/m?);
I: Chiéu dai than neo (m); Ca: D6 bam dinh than, gia thiét
gia tri ttr 0,3Cu dén 0.35Cu. Theo T.A.95 [3], kha nang chiu
tai trong gi¢i han clia bau neo trong d4t dinh dwoc du bao
nhu sau:

T, =zD,L_q,(kN), D, = a.D,

Trong dé: a = 1,2 vé&i trudng hop bom ap luc thap p > p;;
a = 1,8+2 véi trwong hop bom ap lwc cao p = p;; p: 4p suét

4.
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Hinh 1: Cac loai neo dat[1]

M Chil e

SR bR v

phun & dau khoan, pl: ap lwc gi¢i han cla dat; Lg: Chiéu dai
bau neo; qs: Gidi han ma sat bén don vi cia dat duoc gia
dinh la ddng nhét, phu thudc N30; tinh theo hinh 4.
2.3. Lwra chon chiéu dai va khodng céch neo

Déi voi mot két cAu neo dat yéu cu, chiéu dai neo tw
do phu hop can dwoc xéac dinh d& thda man 6n dinh chung.
Chiéu dai neo ty do can d&t bén ngoai mat pha hoai téi han
chi trén hinh 5. Phan bau neo can dwoc dét trong dat khong
bi pha hoai. Theo phwong phap thwe nghiém (hinh 6), bau
neo can d&t & do sau téi thiéu cach mat dat tw nhién khoang
5.0m va nam ngoai ving gach chéo. Phan than neo tw do
can ¢ cwdng do va tiét dién ddm bao chiu dwoc strc cang
I&¥n nhét trong neo khi chiu tai. Khoang cach neo phai dam
bao khdng phat sinh nhitng anh hwédng twong tac lam gidm
kha néng chiu lyc cta neo thiét k&. Khoang cach gira cac
neo theo khuyén céo nén chon téi thiéu 1a 4D hoac 1.2m [1].
Chiéu dai bau neo can ddm bao kha nang chiu lwc theo ma
sat gitka bAu neo va dat nén xung quanh x&p xi bang kha
n&ng chiu tai theo vat liéu ctia phan than neo tv do.
2.4. Cac phuong phép tinh toan 4p luc dat 1én tuong chan
c6 neo

2.4 1. Phwong phap ném

Day la phwong phap tinh toan don gidn béng tay véi gia
thiét bat clr mét trwot dirng nao dai dién cho toan bd mai déc.
Tuy nhién cac gia thiét nay chi 1a gan dang. Phwong phap
nay chi cé thé diing cho cac bé mat trwot khi ty sb chidu dai
va db sau la lén.
_(q+y.H/2)H.cosp.(S; —cotgB.tgg')—c'.H/sinp

T
sin(@ + p)tgg'+ S,.cos(6 + f)
HIE child Sen cing
':' S5 i will =T
3 Tr= Pk.—r.;'ﬂ]-'\-.'_l daada
3 N ihdng prun vig 1T B
.
. B |

Chides 2 By a0 L.

Hinh 2: Ma sat bén trong dat dinh vé&i cac chiéu dai bau neo khac

nhau[1]
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Hinh 3: Kich thwéc . X e . i
biu neo Hinh 4: Do thi tra g5 (Bwong AL.1- p > p,, Pwéong AL.2-p > p))
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Hé sb an toan
c'Hi/sing+[(q+y.HI2)H.cosp+Tsin(6+ p)ltgs’

S =
! (q+y.H/2).H.cosp —Tcos(d + 3)

Trong d6: q: Tai trong b& mat; W=0,5.y.H2. cotgB: Trong
lweng ctia ném trwot; v: Trong lwong riéng cla dat; H: Chiéu
sau hd dao; T: Lwc neo, khéng vwot qua kha nang lam viéc
cla bAu neo;

B: Géc nghiéng clia mét phang cé kha nang pha hoai; ®:
Géc c6 hiéu clia strc khang cét clia dat;

¢’: ma sat cé hiéu cla dat.

2.4.2. Phuong phap phan tich khéi truot

Phuwong phép nay thich hop cho tinh tay khi dung 2 hoac
3 khéi. Véi gia thiét khdi trwot cé thé dwoc chia thanh hai
ho&c nhiéu hon cac khéi, sw can bang ctia méi khdi dwoc
xem xét doc lap bang cach dung céac lwc lién kiét gitva cac
khéi. Tuy nhién khong xem xét dén bién dang cla khéi. Két
qua rat nhay vé&i géc so v&i phwong ngang dwoc chon cia
cac luc lién két gitra nhitng khdi va d6 nghiéng clia mét
phéng gitra cac khéi.

Hé sé an toan S, = :g¢, >13

n

Trong d6: W: Trong lwong khéi dat trong mét pha hoai;
P,: Lwc thiét ké tac dong trén mat DE. Lwc day ndi ctia nwéc,
can xét t&i bén duwéi mwe nwéc; R,: Thanh phan ma sat cla
strc khang déat. Lwc nay dat dudi géc a=® dbi vai nén phap
tuyén cta khéi dat; S: Thanh phan stvc khang do dd bén dinh
ctia dat; Pa: Lyc dat chl dong gitra didm A va diém C. Didm
C 13 diém khép giad dinh; T: Lwc neo, khdng vuwot qué kha
nang lam viéc cla bau neo.
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4.2.3. Phwong phap phan t& hivu han

Plaxis 2D V20 la b6 phdn mém st dung phuong phap
phan t&r hiru han, phan tich én dinh va bién dang cta két ciu
dat, da trong Iinh vuc dia ki thuat céng trinh. Plaxis hé tro
nhiéu loai mé hinh trong quan hé cta d4t nhuw Mé hinh dan
hdi tuyén tinh, mé hinh Mohr-Coulomb, mé hinh Hardning
Soil, va con nhiéu md hinh khac. Ung xr ctia d4t la ing xt
khéng phuc hdi dwoc, cé hién twong chdy déo va dan né
khi chju trwot. Vi vay chi cé ly thuyét déo méi mé ta dwoc
&ng x& ctia dat. Day 1a mé hinh sb cho phép mé ta (rng x0r
khong dan hdi phirc tap va cac didu kién tiép xuc khac nhau,
ng v&i cac didu kién dia chat va cac dét tinh khac nhau
cla dat. Hardening Soil 14 mé hinh da mat déo, cu thé 1a d6
I& mét mé hinh hai méat déo két hop, mat déo trugt va mat
déo hinh chép mii. Sw tdng bén phu thudc vao ca bién dang
déo va bién dang thé tich. Khac v&i mé hinh dan héi déo Iy
twéng, mat chay déo ctia mé hinh Hardening Soil khéng cb
dinh trong khéng gian ng suét chinh ma né dan ra do bién
dang déo. C6 thé phan ra thanh hai loai tdng bén 1a tang
bén truot (shear hardening) va tang bén nén. Téng bén truot
dwoc dung d& mé phéng bién dang khéng phuc hdi do trng
suét léch gay ra dwoc dic trwng béi module bién dang trong
thi nghiém ba truc va dwgc mé hinh bang mét déo trwot.
Trong khi d6 tédng bén nén dwoc dung dé& mé phdng bién
dang khéng phuc hdi do tng suét nén dang hwéng gay ra
dwoc dic trwng bdi module bién dang trong thi nghiém nén
Oedometer va dwgc md hinh béng mat déo hinh chép md.
Mat déo trwot stv dung quy luat chdy déo khong tich hop va
mat déo chop mi str dung quy luat chay déo tich hgp. Trong
mo hinh Hardening Soil, khéng phai chi cé mét do cirng nhw
cac mé hinh khac, d6 cirng clia 14n ddu chét tai, d6 cirng
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| A

Ay | Leme-risme f

Hinh 9: Biéu do quan hé o, va g[2]

d& tai va tai chét tai 1a khac nhau. Vi vay, dé& (rng dung phan
tich bai toan &n dinh hé dao sau, tac gid st dung mé hinh
Hardning Soil, cac théng sé duwgc xac dinh nhw bang 1:

Cach chon cac tham sb cia mé hinh: Png suét phu thudc
vao do cing. Do cing nén 1 truc E,,, = EF (ol p™)"

+ Cach xac dinh Esy. m. Két qua cla thi nghiém 3 truc
tiéu chuén thoat nwéc:
f,C.COSP—0';.SiNg

E., = m =100 ;
% 0 ccosp + p™ sinq)) P

£ c.cosp—o',.sing,,.

E =
T Y ccosp+ p™sing

EX =3E

Bang 1: Thong s6 m6 hinh Hardning Soil
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Hinh 11: Bwéng cong (rng suat — bién
dang [2]

3. Phan tich géc nghiéng cuia neo trong déat dinh khi két
hop véi twong chin dé giik thanh hé dao sau
3.1. Théng s déu vao

Céc lop dat khao sat duwoc thé hién & bang 2

Muwc nuwdc ngdm cach vi tri cbt tw nhién 1a -10.0m. H&
dao sau -7.000m so vai cos tw nhién, réng 40.0m, duoc gilk
4n dinh bang cir Lasen IV dai 12m két hop v&i hé neo co cac
théng sb nhw sau:

Vat liéu: - Vira xi mang: Loai xi mang Portland théng
thwerng nhw PC40. Nudc st dung dé tron viva khong chira
cac thanh phan c6 hai cho thép va viva xi méng nhw 1a dau,
cac chét hiru co. Ngoai ra nwéc khdng chira nhiéu hon 500
mg ion clorua trén méi lit. D& dam bao réng viva xi mang co6

¢ | Luedinh higu qua Ex P ctng nén/nd (E™ = 3E7)
@ Goc ma sat trong hiéu qua /4 He sb poisson (mac dinh I =0.2)
v Géc gién n& - &ng suét tham chiéu, (mac dinh p™ =100(kN/m?)
R; | D6 ctrng thir cAp trong thi nghiém 3 truc R, Hé s6 pha hoai (mé&c dinh R= 0.9)
EX, | Do clrng trong thi nghiém 1 truc Tension | Cuoyng d6 chiu kéo (mac dinh Grorsn =0)
DAt cing m= 0,5, d4t mém m= 1 hodc xac S6 gia cwong khang cat cia vat liéu theo chiéu
m dinh dwa vao thi nghiém nén 3 truc. Cinrement sau (mac dinh ¢ =0)
Bang 2. Bang thong s6 dat nén
. ooz, x A B C D E F
Thong so dat nén - - - - - -
Undrained Undrained Undrained Undrained Undrained Undrained
M6 hinh HS HS HS HS HS HS
Yunsat [kN/m?3] 18.0 18.0 18.0 18.0 18.0 18.0
Ysat [kN/m?3] 18.5 18.5 18.5 18.5 18.5 18.5
Esp™ [KN/m?] 7506 9144 13392 15620 19116 20160
Eced™ [kN/m?] 12638 14460 14530 15620 19116 20160
power (m) [-] 0.8 0.7 0.7 0.7 0.6 0.5
cf [kN/m?] 15.0 15.0 15.0 15.0 15.0 15.0
0} ° 5° 10° 15° 20° 25° 30°
Eu™ [kN/m?] 22520 27000 30000 46000 57000 60480
pf [kN/m?] 100 100 100 100 100 100
Rinter [] 1 1 1 1 1 1
Nsg 6 8 12 14 18 21
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Bwé&c 1: Thi cdng clr Lasen

IV dai 12m

Bwéc 2: Thi cdng dao dat
t&i cos -3.000m so vé&i cos tw
nhién

Hinh 12: Trinh tu cac buéc thi cong

-

Hinh 13: Xac dinh hé sé an toan Fs, trwdng hop géc
¢=15°, géc neo nghiéng 15°

Fmax-Goc neo

3 S N N N (N N N
0 5 10 15 20 25 3 % 40 45 50
o neo

Hinh 16: P06 thi quan hé
giira goc nghiéng bau

neo v@i luc cang I6n nhat

trong neo-TH1

FmaxGoc neo

WY

0 2
Goc neo.

Hinh 20: D6 thi quan
hé giira goc nghiéng
bau neo véi luc cang
I6n nhat trong neo-
TH2

Xmax-Goc neo(Dét dinf)

§‘5¥’/
’—*‘—‘—‘_b/
5 e

Hinh 17: D6 thi quan hé
giira goc nghiéng bau neo
v@i chuyén vi I6n nhat cua
cr TH1

XmaxGac neo(Dét dink)

Bwéc 3: Thi cdng neo dét
tai cos -3.000m so v&i cos
tw nhién

.
}

Hinh 14: Chuyén vj civ
trwong hop goc o= 15°,
goc neo nghiéng 15°

Mmax-Goc neo(Bét dinh)

Hinh 18: D6 thi quan
hé giira goc nghiéng
bau neo véi M6 men
I6n nhat trong cir-TH1

MmaxGéc neo(Dét dinh)

Bwéc 4: Thi cong dao dat
t&i cos -7.000m so vé&i cos tw
nhién

Hinh 15: M6 men cwr
trwwong hop goéc ¢=15°,

goc neo nghiéng 15°

Hé s6 Fs-Gac neo(Dét dinh)
“
2 /\

1 /_‘\

Hinh 19: D6 thi quan
hé giira goc nghiéng
bau neo véi hé s6 an
toan Fs-TH1

He 56 Fs-Goc neo(Dét dinh)

Ji/

——pni20
——pnizs
P30

ssssssssssssss

Hinh 21: D6 thi quan hé
giira goc nghiéng bau
neo véi chuyén vi I6n
nhat cua cir-TH2

Hinh 22: D6 thi quan hé
giira goc nghiéng bau
neo vGi M6 men IGn nhat
trong cir-TH2

Hinh 23: D6 thi quan hé
giira go6c nghiéng bau neo
véi hé s6 an toan Fs-TH2
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S| N ) Cwéng d6 chiu | Kha nang chiu Kha nang chiju Trwéng hop dat

STT 0 lwong | Bwong kinh 1 kéo Iwc I&n nhat Iwc cho phép | nén cé géc neo ¢
tao cap tao cap(mm) S
(kPa) (kN) (kN) )

1 4 12.7 1860000 734.4 477.4 5,10,15,20

2 5 12.7 1860000 918.0 596.7 25,30
Twong | peng | PYN9 | chigy | Chidu dai Khoang | 52099 Lwc | Khanang

hop A kinh bau . A . khoan so < .

PO kinh dai tw | bau neo ds cach L. cang chiu lwc
dat nén khoan D neo do L neo voi cos ty trwérc T]=T;/2
c6 goc ¢ Ds S nhién [TI=T¢

©) m m m m kN/m? m m kN (kN)
5 0.155 0.186 8 15 56.25 2 -3 200 246.5
10 0.155 0.186 8 15 68.75 2 -3 200 301.3
15 0.155 0.186 8 15 93.25 2 -3 200 408.7
20 0.155 0.186 8 15 101.00 2 -3 250 442.6
25 0.155 0.186 8 15 116.75 2 -3 250 511.7
30 0.155 0.186 8 15 128.75 2 -3 250 583.2
Chiéu rong A u w E El EA
Loai cwr
(m) (m?/m) (cm*/m) (kN/m?) (kNm?) (kN)
Cwr lasen IV 1 0.02425 0.3 2270 2.10E+08 8.11E+04 5.09E+06

dd bam dinh va c6 kha nang chiu cét tét, thi hén hop vira xi
mang can phai dat dwoc cudng d6 nén 1a 30 N/mm?trwde khi
cang. Cap neo: Cwong dé chiu kéo Rs= 1860Mpa, Buwong
kinh 1 tao cap d= 12”7 mm, dién tich mat catAs =98.71 mm?,
M6 dun dan héi E = 195 Gpa. Kha ndng chiu kéo I&n nhét
cla neo theo vat liéu: P, =R..A,.

Tai trong chiu lwc cho phép bang 65% lwc kéo I&n nhét.
Kha nang chiu kéo I&n nhat clia neo theo dat nén:

Tinh toan T.A.95 [7] v&i trwdng hop bom ap lwc thap p <
pl -a=1,2

Tai trong: Hoat tai clla dwdng giao thong bén canh cong
trinh 1a g=10 kN/m/m
3.2 Cac buorc thi céng (Hinh 12)

3.3 Két qua phan tich

+ Trwong hop phan tich 1 (TH1): Géc nghiéng cia neo
thay ddi 1an lwot 1a 0°, 5°, 10°, 15°, 20°, 25°, 30°, 35°, 40°,
45°.

- Nén 1 I6p ddng nhéat thay dbi 1an lwot cac Iép A, 16p B,
I6p C, lop D, I6p E, 16p F.

T @b thi trén hinh 19, ta thdy hé sb 6n dinh cta cong
trinh dat dwoc I&n nhat khi géc nghiéng ctia neo so Véi
phuong ngang Ia khoéng 15° trong dat dinh ddng nhat. Hé
s6 6n dinh thdp dan khi géc nghiéng bau neo tang lén. T
dd thi trén hinh 16, lwc cdng nhd nhat & trong neo khi géc
nghiéng clia neo so v&i phuong ngang 1a 0° trong dat dinh
ddng nhét. Luc céng trong neo ting dan t&i gia tri 16n nhat
khi géc nghiéng neo so véi phwong ngang khoang 25 dén
30°, sau d6 gidm dan. T @ thj trén hinh 17 va hinh 18, m6
men phat sinh trong ctr va chuyén vij clia ct» nhé nhat khi géc
nghiéng clia neo so véi phwong ngang 14 tr khoang 10° dén
20° trong dét dinh co goc phi nhd (g4t yéu); voi cac 1op déat
dinh cé goc ph| I&n (d4t tbt) thi mé men va chuyén vi cia clr
khéng thay dbi nhiéu khi géc nghiéng bau neo thay dbi.

+ 'I:mdng hop phan tich 2 (TH2): Géc nghiéng cla neo
thay ddi lan lwot la 10°, 15°, 20°, 25°, 30°, 35°;

- Né&n 2 16p: 16p 1 day 3m 14 16p A, 16p s6 2 thay ddi lan
lwot 14 16p D, E, F c6 chiéu day khdng xac dinh.

Trong trwdng hop nay, néi lwc phat sinh trong neo dat gia
tri 1&n khi géc neo nghiéng so v&i phwong ngang khoang 30,
sau dé gidm dan khi goc neo nhd hon hodc I6n hon (hinh
20).

M6 men trong clr phat sinh nhé nhét thi goc nghiéng neo
so vOi phwong ngang la ¢wng véi goc 35° (hinh 22) va Ién
nhét khi (rng véi goc 15°.

Khi géc nghiéng neo so v&i phwong ngang khoang 15°
thi hé sb an toan Fs dat gia tri I&n nhat (hinh 23) déng thoi
chuyén vi cla cl la thap nhéat (hinh 21).

4. Két luan

Qua khao sat géc nghiéng clia neo trong dat dinh déng
nhét va trwdng hop nén 2 16p (trong d6 16p s6 1 yéu hon
khong day 1&m va & phia trén, I&p sb6 2 |a dat tbt hon c6 chiéu
day khong xac dinh), ta thay géc nghiéng cua neo hop ly la
tr 15° dén 25°. Vé&i goc nghleng nay hé sé an toan, chuyén
vi trong twérng ctv 1a nhd nhét.

Viéc md hinh bang Plaxis 2D vé&i mé hinh Hardning Soil
trong bai toan n dinh twong két hop voi neo la kha thi va
kha thuan lgi cho viéc ap dung thuc tién./.
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