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TOM TAT

Nghién ctru nay phan tich anh hwéng cla dac tinh khéng dang hwéng
va khong ddng nhat vé& mat cwdng do ctia nén dat sét tw nhién dén
chuyén vi ngang hé dao, théng qua mé hinh phan tt hiru han (PTHH).
M6 hinh dwoc kiém chirng bang sé liéu quan tréc tir cong trinh thuc
té tai Thanh ph6 Ho Chi Minh Cac tham s6 duoc khao sat bao gom ty
sb khong déng huéng (s,+/S,4): NE sb khong ddng nhéat (suA ne) Va chiéu
sau hé dao (H). Két qua cho thay Hvas, . lahaithéng s6 anh huwéng
I&n dén chuyén vi twdng vay, 8,5/, CO tac dong ré hon & trwong hop
hd dao néng. Trén co s& do, ngh|en cuu gop phan lam rd vai trd twong
dbi ctia cac tham sé déc trwng cho nén sét khong dang hwdng, khong
ddng nhat trong phan tich chuyén vi ngang twdng vay hd dao sau.

T khéa: Hb6 dao sau, khdng dang hwéng, khéng ddng nhat,nén sét
tw nhién;

ABSTRACT

This study investigates the effects of anisotropic and heterogeneous
strength characteristics of natural clay on the lateral displacement of
deep excavation walls using the finite element method. The numerical
model was validated against field monitoring data obtained from a real
project in Ho Chi Minh City. The investigated parameters include the
anisotropy ratio (s /s ), the heterogeneity parameter (s, ), and the
excavation depth (H). The results indicate that H and s , , . are the two
most influential factors governing wall displacement, wh|Ie the effect
of s /s, becomes more pronounced in shallow excavation cases.
Overall, the study clarifies the relative roles of these key parameters
in the lateral displacement response of deep excavation walls in
anisotropic and heterogeneous clay.

Keywords: Deep excavations, anisotropic, heterogeneous, natural
clay;

1. G101 THIEY

Trong céac d6 thi Ién, hd dao sau
phuc vu xay dwng tdng ham va
cong trinh ngdm ngay cang phd
bién. Qua trinh thi cong dao dat lam
thay ddi trang thai (rng suat ban
dau cha nén déat, dan dén chuyén
vi ngang cla tuwdng vay va bién
dang cta nén dat xung quanh. Vi
vay, viéc dw bao chinh xac chuyén
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vi ngang cua twéong vay trong subt
trinh tw thi cdng, dac biét théng
qua md phéng sb, c6 y nghia quan
trong trong bao dadm an toan, kiém
soat bién dang va nang cao db tin
cay cua thiét ké hd dao sau.

D& c6 nhitng nghién ctu nham
danh gia mc dd chinh xac trong
mé phdng qua trinh thi cong hd
dao sau trong ca nén dat cat 1an

sét. Nam 2008, Hsiung va cdng sy
[1] dung PTHH v&i md hinh Mohr-
Coulomb dé& phan tich hé dao
trong cat didng huwéng va chi ra
vai trd quan trong clia thong sb do
clng dat. Nam 2013, Likitlersuang
va cong su [2] so sanh bén md
hinh dat gbm MC, Soft Soil, HS
va HSsmall cho d4t sét Bangkok,
cho thdy md hinh cang chi tiét thi
dw bao chuyén vi twéng vay va lun
bé mét cang chinh xac. Nam 2016,
Choo va Oh [3] tiép tuc khang dinh
théng s6 dd cing la yéu té chi phoi
trong phan tich hé dao bdng MC
va HS. Nam 2016, Hsiung va céng
sw [4] s dung mb hinh PTHH 3D
dé danh gia hiéu rng khong gian
trong nén cat roi dén chat vira va
cho thdy mé hinh MC véi tham sé
xac dinh ttr thi nghiém hién tredng
van cé thé cho dy bao hop ly.

Tai Viét Nam ciing da c6 nhirng
nghién cru vé rng x& hé dao
sau trong nén dat sét khong thoat
nwédc. Nam 2019, Tran va cong
sw [5] st dung md hinh HS trong
PLAXIS 2D va chi ra rang théng sb
chi phdi manh dén két qua chuyén
vi twdng vay. Nam 2021 Lai va
cbng sv [6] so sanh mdé hinh MC
va HS cho nén bun sét bdo hoa
nwoc tai TP.HCM, trong dé HS voi
Undrained B va MC v&i Undrained
C cho két qua phu hop hon voi
quan trac. Ngoai ra, Nguy&n Ngoc
Théng va cong sy ndm 2023 [7]
tiép tuc danh gia mé hinh dat va
xay dwng cac twong quan thuc
nghiém nham nang cao dd chinh
xac dy bao chuyén vi twéong vay.

C6 thé thay rang chuyén vi ngang
twdng vay trong hd dao sau da
duwoc phan tich kha phd bién bang
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phwong phap PTHH v&i nhiéu mé
hinh vat liéu khac nhau. Tuy nhién,
cac nghién cru trwéc cha yéu tap
trung vao do cing dat, diéu kién
thoat nwdc, chiéu sau hd dao
va dé cirng twong vay, trong khi
anh hwéng cta tinh khéong dang
hwéng va khéng déng nhat cudng
do cha dat sét tw nhién van chua
duwoc xem xét day da. Didu nay
cho thay van ton tai khoang tréng
nghién cu trong viéc danh gia
anh hwéng cla dac tinh cwong do
clia nén dat sét bdo hoa dén ng
xU bién dang ctia hé dao sau. Trén
co s& do, nghién clru nay tap trung
lam ré &nh huwéng cla ty sé khong
dang huong s /s , (dai dién cho
déc tinh khéng déng huwéng), hé
s6 khong ddng nhét s e (dai dién
cho dac tinh khéng dong nhét) va
chiéu sau hé dao H, dén chuyén
vi ngang cla twong vay trong hd
dao sau théng qua mé hinh vat liéu
NGI-ADP/PLAXIS.

2. DAC TINH CUA NEN DAT SET
TU NHIEN

2.1. Dac tinh khéng dang hwéng,
khéng dong nhat

ng x&r khong thoat nwéc clia dat
sét mém thuong cé dic tinh khong
dang hwéng, nghia 1a cwong do
khang cét phu thudc vao huéng
&ng suét chinh so véi phuong
tram tich, dac tinh nay dwoc mod
ta trong Hinh 1a. Trong cac trang
thai (rng suét khac nhau, cuéng
do dat co thé dwoc dac trung bdi
s, tr thi nghiém ba truc nén, s , twr
thi nghiém ba truc kéo va s o tLP
thi nghiém cét phang, v@i quan hé
dién hinh S,p < Supss < S,ar Vi vay,
viéc st dung mo hlnh nhw NGI-
ADP & can thiét d& phan anh tinh
khong dang huéng cuia dat, thay vi
gia thiét mot gia tri s, duy nhét cho
toan bd nén dat.

Déc tinh khong ddng nhat vé mat
cwong dd hay stc khang cét S,
thay déi theo dod sau, da dwo’c
nghién ctru bdi cac tac gia khac
nhau. M6t nghién clru ciia Bishop
nam 1966 [8] cho thay sirc khang
cat khéng thoat nuwéc thay déi theo
do sau & nén dat sét cd két thuong.
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Hinh 1. Déc tinh khéng ddng huéng, khéng dong nhét clia nén dat sét

a) Strc khang cét theo phuong (ing suét

Mong

HJ:HHH

\ Vzmgchu N\ Vingbi

g/ Sdang
1 > u

Thi nghiém ba
truc kéo

(sup)

Thi nghiém ba
truc nén

Gu) Thi nghiém cdt phéng

(Supss)

b) Strc khang cat thay déi theo d6 sau

Suo

1

SuA, n

Strc khang cat & do sau nhét dinh
dwoc céc dinh bang cong thire s =
Sy t SuancZ trong do z la chieu
sau dang xét; s, la strc khang cat
khong thoat nucyc tai méat |op dét;
S, 12 d0 gia tang strc khang cat
hay hé sé khéng ddng nhat. Hinh
1b mo ta dac tinh nay cla nén dat
sét.

2.2 M6 hinh vat liéu NGI-ADP

M6 hinh NGI-ADP dworc gidi thiéu
b&i Grimstad nam 2012 [9], la mb
hinh vat lieu dung d& mé phdng
(ng x& clia dat sét trong diéu kién
khong thoat nwéc, dac biét phu
hop cho cac bai toan strc chiu tai,
bién dang va twong tac dat-két
cau. Mé hinh NGI-ADP ¢6 nhirng
théng sb d&c trwng nhw trong bang
sau:

Bang 1. Céc théng sé dién hinh
ctia mé hinh NGI-ADP

KAy Bon vi Mo ta
hiéu

Strc khang cét khong
thoat nu’g')’c cha déng
tham chiéu;

S kN/m?

UA ref

bé tang cwong do
kN/ | khang cét theo chiéu
wie | m2m |sau (hé sb khong
dong nhét);

Ty s strc khang cat
khong thoat nwdc bi
dong va chi dong
(ty sb khong dang
hwédng);

SuP /SuA B

Ty s0 stic khang cat
khong thoat nudc cat
uA phang va chl dong;

ubss -

Hé sb Poisson khong
u thoat nudc, v =0,495.

Trong dé, ty sd khéng dang hwéng
S,p/Sun : biéu thi quan hé gira stic
khang cat khong thoat nwoc &
trang thai bi dong va cha déng.
Déi voi dat sét cb két thwong, gia
tri dién hinh cla ty s6 nay thwéong
nam trong khoang 0,2-0,5. Ty sb
cang nho (s,./s ,—0) thi dat cang
khéng dang huo’ng, ty sb tién dan
toi 1 (s,/s,,—1.0) cho thdy ng
XU cang gan dang huwéng. Day 1a
théng sb quan trong vi anh hwéng
trwc tiép dén kha nang huy déng
strc khang va chuyén vi twong vay.

Ty sb6 suDSS/suA phan anh quan hé
gitra strc khang cét phéng va stic
khang chi dong, thwong théda man
S,p < S,pss < S, VOI gid tri dién hinh
0,3-0,8.
Hé sb khéng dong nhéat S.a : biéu
thi mirc d6 thay ddi ctia suc khang
cat chi dong s, theo chiéu sau.
Khi's . > 0, cuong do dat tang
dan theo chiéu sau; nguoc lai,
Suaipe < 0 Cho théy dét yéu dan theo
chiéu sau. Trong PLAXIS, dui do
sau tham chiéu, s, dwoc xac dinh

theO: SuA(y)= SuA,ref+( yref -y) SuA,inc

3. MO PHONG VA KIEM CHUNG
MO HINH

3.1 Théng tin céng trinh

Khu Phic Hop Can HQ, Thwong
Mai & Van Phong (The Park
Avenue) toa lac tai phwong Phu
Tho, Tp.H6 Chi Minh. Coéng trinh
c6 quy md 3 tdng hdm véi dién
tich xay dwng khoang 7450 mZ.
Moéng dai tra c6 cao dd trung binh
tr -12,950 m. Kich thwéc méat cat
ngang hé dao dwoc thé hién &
Hinh 3. Céng trinh s dung twong
vay lién tuc day 0,8 m, sdu 28 m
dé chan git thanh hé dao. Céac

S6 6 nam 2026 |



théng tin vé bién phap thi cong, dia
chéat coéng trinh dwoc tham khao
tr hd so thiét ké cia Hoa Binh
Construction Group [10].

R

50

Hinh 2. M&t cat ngang hé dao

3.2. Phwong an va trinh tw thi
cong hé dao

Hb dao cé chiéu sau trung binh 12
m tinh t&r méat dat tw nhién. Bién
phap thi cong dao dat 1a semi top-
down. Trinh tw thi cong hd dao
dwoc trinh bay trong bang sau.

Bang 2. Trinh tw thi cong hé dao

Thi cong twdng vay, coc
nhdi va ha kingpost;

Dao dat dén cao do -3,87
mj

Thi cong san ham 1 tai cao
d6 -3,55 m va san tang 1
tai cao @6 -0,4 m.

Ha MNN dén cao do
-8,150 m va dao dat dén
cao do -7,150 m.

Thi céng san ham 2 tai cao
d6 -6,85 m;

Ha MNN xubng cao do
-13,85 m va dao dét xudng
cao do -12,85 m;

Thi cdng méng va san ham
3 tai cao d6 -10,150 m.

3.3. Thong s6 vat liéu va mé hinh
bai toan trong phan mém Plaxis

M6 hinh NGI-ADP duwoc st dung
cho I&p sét 2b, trong khi cac I&p
dat con lai dwoc md phdng béng
md hinh Hardening Soil. B4 théng
s& NGI-ADP duwogc xac dinh tir két
qua thi nghiém CU clta méau dai
dién 16p 2b, vi tri I&p dat trong mo
hinh va cac khuyén nghi ctia mé

Buwdc 1| -

Buwdc 2 | -

Budc 3| -

Buwdc 4 | -

Buwdc 5| -

Budcb | -

Buwdc 7 | -
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hinh. Trong do, s, . dwoc chon
khoang 90 kPa, s /s ,= 0,4, s
Is,,= 0,7 va giai doan dau gia thiét
nén dong nhat vé cuong do (s, .
= 0 kN/m2/m). Théng sb I6p 2b, cac
I&p dat con lai va twong vay dwoc
trinh bay lan lwot trong Bang 3,
Bang 4 va Bang 5.

KHOA HOC CONG NGHE I FTTF

3.4 Vij tri va sé liéu quan trac

Vi tri quan trdc va két qud quan
trdc chuyén vi twong vay duoc
thé hién trong Hinh 4. C6 thé thay
rang, chuyén vi I&n nhat xuat hién
tai bwéc dao dat cudi cung va & vi
tri gan day hé dao.

Bang 3. Théng s6 mé phéng nén dét dé xuét cho I6p 2b

; 2 Gur/ su/fl,inc ch YfE Ysts yref
Lopdat 1 iy |G| €0 () | (m) | Ve
2b. Sét ph,a cat, ndu
dq-xémtréng, déo 20004 0,7 0 5112 8 -5 10,495
mém-déo clrng
Béng 4. Théng s6 mé phéng nén dat dé xuét cho céc I6p dat con lai
Lop dét (kNI | (kNI | (kNJ o LN RO
m) | m) | m (kN/m?) m?) () lop
’ ’ (m)
1. Datsanlap, | 4501 18,000 | 18.000 | 54.000 | 0,0 | 30,0 | 0,80 | 0,0
gach cét da
2b. Sét pha cat,
;Z‘A;Od’e‘i';em 18,9 (xem Bang 3) A1
déo clrng
3. Cat pha bui
SeLxamvang- | yq4 | 95602 | 25,602 | 77.077 | 64 | 253 | 0,70 | 12,5
xam trang, chat
vira
4. Sét, xam
xanh-nau dd, 19,9 | 41.429 | 41.429 | 124.286 | 32,5| 28,6 | 0,80 | -38,0
ntra clrng-clrng
5. Cat pha bui
sét, xam xanh- | 20,0 | 63.143 | 63.143 | 189.429 | 6,1 | 30,6 | 0,80 | -51,9
xam vang, chat
Bang 5. Théng sé mé phéng tuong vay
Théng sb Ky hiéu Gia tri Pon vj
Chiéu day tuong b 800 mm
Do cing khang uén EJ 1,47E+06 kNm%m
Do clrng khang nén EA 2,76E+07 kN/m

C/v ngang tudng vay theo chigu sau - ICLE

p
0000000y @
000090008

Chéusiutring iy n)
o
0000000

........

%,

Hinh 4. Vi tri va két qué quan tréc

VET\AY

PUGNG

cau o]
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3.5. M6 phéng hé dao trong
Plaxis 2D

M6 hinh bai toan trong phan mém
Plaxis 2D. Trinh ty dao dat va thi
cobng san duwoc thiét 1ap theo giai
doan (construction stages). So' dd
mo hinh trinh bay & Hinh 5, va két
qua chuyén vi ngang tuwéng vay
duwoc téng hop & Hinh 6.

Két qua md phdng dwoc so sanh
v&i sb lieu quan trdc & Hinh 7 va
cho thdy sy phu hop tét vé xu
hwéng chuyén vi qua cac giai doan
thi cong. Sai khac vé gia tri, dac
biét & giai doan dao sau, co6 thé do
diéu kién hién trwdng va do cirng
thuc té cha hé két cau. Vi vay, bd

Hinh 5. M6 hinh hé dao trong Plaxis 2D Hinh 6. Chuyén vi ngang h6 dao & buéc 6
C/v ngang tuong viy theo Clv ngang twong vay theo C/v ngang tuong vay theo
chiéu sau - ICL6A chiéu sau - ICL6A chiéu sau - ICL6A
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
0 0 0
=] g A
a
£ / OO
g -3.87m £
g . A
-5 =] -5 2 -5
a
o A
E AA 7.15m
8 A
2 8 g [y g
= o N~ ~
S0 8 210 8 &-10
& o = 2 =
& 2 S0 A S0
£ g ES ES -12.85m
T o 2 g 3
g (§—1§ ‘§ 15 §
2 -3 S (90
<3 = s
= o A <
S A S
£ S
0 20 A 20 $
A
5 $
A
2 S
Y
a
25 25 AAﬁ 25 ég
- £ g
) Qe ifim & A Quantric -7.15m 8 0 Quantric -12.85m
. —Ket qua phan tich ——Két qua phan tich ——Két qua phan tich
30 . 30 30 .
Chuyén vi ngang twong vdy (mm) Chuyén vi ngang twong vy (mm) Chuyén vi ngang twong viy (mm)

théng s6 mé hinh dwoc xem 1a phu
hop cho cac phan tich tiép theo.

4 (;Iﬂl THIEU BAI TOAN VA KET
QUA PHAN TICH

4.1. Gi¢i thiéu bai toan

Trong nghién ctru nay, bai toan hd
dao sau trong nén dat sét khong
dadng hwéong dwoc mod ta trong
H|nh 8. Trong do6, nhirng thong
sb: chiéu sau hé dao (H) ty sb
khong dang huéng (s,p/8,,) Va hé
sO khoéng dong nhéat (s uAInC) duwoc
khao sat. H6 dao nam trong 1&p
dat 2b, chan twdng nam trong l&p
dat cat s6 3. Cac thdng s khao sat
duwoc téng hop trong Bang 6.

Bang 6. Céac thong sb khdo séat

Théng sb Gia tri khdo sat

Ty sb khong dang | 0,3: 0,4; 0,5; 0,6:
hwéng (s ./s ,) | 0,7;0,8;0,9; 1,0.

uP” " uA

He sokhong dong | .. & e
nhét (s o

uA,inc)

Chiéu sau hé dao
2:4:6;8m
(H)

CAUTT
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Hinh 7. So sanh két qué phén tich chuyén vj ngang tuong vay va quan
trac twong trng voi timg giai doan thi céng

— =]
H H | .
a B o — :'g =
Hé chong —{— ~o %0
H H | <c
Nén sét khéng ding T ¥ 1
huéng: s,p/5,,,=0.3; ,@ &
0,4:0.5:0.6: 0,7; H H | §& Sud,in
0,8;,0,9:1,0
Nén ddt Z
dang hudng \
Tuong vay

Hinh 9. Mé hinh khao sat

Trong do, ty sb s, /s, va hé s6 Ngoai ra, nghién clru nay khong
S dwoc tham khao tr cac yat 9én muc nuwec ngam va anh

uAinc
nghién clu co xét dén dac tinh . . . .
huwdng do thi cong twong vay va

khéng dang hwéng, khéng ddng
nhat cla nén sét trwdc day [11].  coc bén trong hé dao.
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4.2. M6 hinh bai toan va két qua
phan tich

Bai toan dwoc mé phéng bang phan
mém PTHH Plaxis 2D, dwgc thé
hién trong Hinh 9. Két qua tinh toan
chuyén vingang & giai doan dao dén
-8 m nhw mo ta trong Hinh 10 cho
thay twong vay xuét hién chuyén vi
ngang rd rét, v&i ving bién dang l6n
tap trung chi yéu & khu viec gan hd
dao va phia sau twong.

4.3. Anh hwéng cia ty s6 khong
dang hwong (s ,/s,,)

Hinh 11 trinh bay quan hé gitra
chuyen vingang Ion nhét u,., theo
ty sb khong dang huéng s o/Suar
trwong hop s, = 0; 2; 4; 6 kN/
m?/m va chiéu sau dao H= 2; 4; 6;
8 m. Két qua cho thay u___giadm khi
S /S, gia tang trong toan b6 pham
VI khao séat, c6 nghia la nén dat
cang dang hudng (s uP/suA—>1,0)
cang lam gidm chuyén vi ngang
cla twong vay. Mic gidm nay thé
hién rd hon & chiéu sau dao H= 2;
4 m va giam dan khi H gia tang.
Cu thé, khi s,p/satang tr 0,3 dén
1,0 thiu_ glam khoang 10 dén 12
% dbi voi H= 2 m nhung chi con
khoang 4 dén 5 % dbi v&i H= 8 m.
Nhin chung, chiéu sau hd dao H
c6 anh hudng dén mirc chuyén vi
tuyét ddi, trong khi ty sb S /S, Chi
phdi xu huwéng bién thién cua u max

4.4. Anh hwéng cua doé gia tang
strc khang cat chu dong theo
chiéu sau (s, )
Hinh 12 thé hién quan hé chuyén
vi ngang 1on nhét u__ theo ty sé
Suaime r¥ONG hop s /s, = 0,3 dén
1,0vaH=2; 4;6; 8m Ketquacho
thay u_. giam gan nhu tuyén tinh
khi's .. tang trong toan bé pham
vi khdo sat, nghia la sy gia tang
cwong d6 khang cat theo chiéu
sau co anh hwéng ro rét trong viéc
han ché chuyén vi ngang clta hd
dao. Cu thé, s, tang tir O 1én 6
kKN/m2/m, u_ glam khoang 20 dén
24% dbi voi H= 2 m hay 7- dén
13% dbi véi H= 8 m. DBong thoi,
twong tw nhw két qua phan tich &
Hinh 11 khi s /s , tang tir 0,3 dén
1,0thiu__ cung glam dan, mot Ian
nira cho thdy nén dat cang gan
déng hwéng thi chuyén vi twong

vay cang nho.
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Hinh 10. Chuyén vi ngang dién hinh cho céc truong hop khdo séat

a) s, .= 0 kN/m?/m b) S, = 2 KN/m?2/m

Iy theo 5,p/s,y, trudmg hop s, juc = 0 (KN/m*/m) Upax theo syp/sys, trudmg hop sy e = 2 (kN/m*m)
5 :

M |
6 i S ‘| e o
55 ) 55| e e

——p A%

35 | O-H=2m -O-H=4m
| -a-H=6m -¥-H=8m
3

-O-H=2m -O0-H=4m
A-H=6m -%-H=8m
0 02 04 0.6 08 1 12 i 0 02 0.4 0.6 08 1 12

SupSus Sup/Sua
c)s ,. =4 kN/m?/m d) s, =6kN/m?*m

UA,inc uA,inc

Upax theo s,p/sy s, trudmg hop s, e = 4 (KN/m*m) Uya theo syp/sys, trudng hep sy e = 6 (KN/m*/m)

—O-H=2m -O-H=4m —O-H=2m -0O-H=4m

A-H=6m -¥-H=8m A-H=6m —H-H=8m

e S S 55
S S
— - A

§ T — g s o N &
< s D\D\D\D“D‘D‘n-—n =4S %M
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Hinh 11. Chuyén vi ngang Ién nhét u__ theoty sé khong dang huéng
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Hinh 12. Chuyén vj ngang I6n nhat u___theo ty s6 s
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4.5. Anh hwong cia chiéu sau
ho dao (H)

Hinh 13 thé hién quan hé chuyén vi
ngang l&n nhat u nax [NEO chiéu sau hd
dao H trwong hop s /s, = 0,3 dén
10vas , . Két qua cho thay chuyén
vi ngang I(yn nhét u.. tang ro rét khi
chiéu sau dao H tang trong toan bd
pham vi khdo sat, mrc tadng nay rd
nhét trong giai doan hé dao sau iy H=
2 m dén H= 6 m, sau d6 xu huwéng
tang cham lai khi H tv 6 m dén H=
8 m. DBiéu nay khéng dinh réng chiéu
sau dao 1a tham sd chi phdi mic
chuyén vi tuyét déi cta twong vay.
Ngoaira, u__ giam khi s waine g8 tang,
cho thay swc khang cat theo gia tang
chiéu sau giup cai thién rd rét bién
dang clia nén dat va lam gidam chuyén
vi ngang cua twong vay.

9. KET LUAN VA KIEN NGHI
Nghién clru da phan tich anh
hwdng cla cac dac tinh cda nén
dét sét tw nhién nhw tinh khéng
dang hwong théng qua ty s6 khong
dang huéng s, /suA, tinh khdéng
ddng nhét vé mat cudng dé thdong
qua dé gia tang cwong dd khang
Cét s, VA chiéu sau ho dao (H)
dén chuyén vi ngang twong vay.
Két qua cho thay H va s, 1a
hai théng sb6 anh hwéng lén dén
chuyén vi twong vay.

Khi s /s , tang, u mx c6 xu hwéng
giam, dac biét & cac hd dao néng
(H<4 m)Tuwong tw, u__ giam gan
tuyén tinh khi Sunine tang, cho thay
sy gia tang cuong do theo chiéu
sau gitp han ché chuyén vi ngang.
Ngwoc lai, u . tang ro rét theo
ch|eu sau hé dao, chirng t6 H la
yéu t6 anh hudng I&n nhét dén
chuyén vi tuyét dbi cta twéng vay.
Déi v&i phan tich hd dao sau trong
nén sét tw nhién, can wu tién mo
td hop ly sy gia tang cwdng do
khang cét theo chiéu sau va mic
do6 khéng déng hwéng cla dat thay
vi gia thiét nén dong nhat, dang
hwéng vé cwdng do. Cac nghién
ctru tiép theo nén mé rong danh
gid thém anh hwédng clia muc
nwdc ngam, ndi lwc phat sinh trong
twong vay ,do cleng cla twong, hé
chdng va néi lwc trong hé chdng dé
nang cao dg tin cay cia mé hinh.m

CAUmY
R SUone
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Hinh 13. Chuyén vj ngang Ién nhéat u,. theoty sé6 H
(trwong hop s /s, = 0,3 dén 1, 0va Supind
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