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Tom tit:

Tudng chin dat co cbt duoc tao thanh tir khdi vat liéu dat dip, tim mit tudng, cac 16p cdt gia cudng bing
ludi dia ki thuat, vai dia ky thuat hodc Tudi thép. Néu chiéu cao tuong khéng 1on, giai phap tudng mot ting
thudng dwoc sir dung. Khi chiéu cao tuong l6n, tudng co thé dugc 1am nhidu ting dé ting tinh 6n dinh cong
trinh. Ung xtr cua hé twong chan ¢ cét kha phic tap va thuong dugc nghién ctiu bang cach tiép can mo
phong sb. Phan 16n céc nghién ciru trong nude hién nay tap trung vao phan tich tmg xir tedng mot tang, co
khé it nghién ctiru dé cap dén (ng xr cia twdng nhidu tang. Bai bao nay trinh bay nghién ciru tng xir bién
dang cua hé teong chan dét c6 cbt hai tang. Dau tién, nhdm nghién ciru (NNC) trinh bay ciu tao hé tuong
chén duogc khao sat, mod hinh phan tir hitu han va kiém ching. Sau d6, NNC tap trung vao khao sat cac van
dé sau: Anh huong cua khoang I0i giita hai ting dén chuyén vi ngang mat twong, anh huéng cua khoang
I0i gitra hai tang dén bién dang cua céc 16p cot gia cudng, anh huong cua ty Ié chiéu cao gitra hai tang dén
chuyén vi ngang mat tuong, anh huong cua chiéu dai 16p cdt gia cudng dén chuyén vi ngang mat tuong.

Tir khoa: Tuong chian dat; Ludi dia ky thuat; Phan tir hitu han.

Abstract:

Mechanically stabilized earth (MSE) walls are composed of compacted soil material, facing panels, and
reinforcement layers made of geogrids, geotextiles, or steel strips. A single-tier wall is commonly used
when the wall height is small. However, when the wall height is large, a multitiered wall can be adopted to
enhance the stability of the wall system. The deformation behavior of reinforced soil walls is complex and
is often studied through numerical simulations. However, most domestic studies have focused on single-
tier walls, and limited attention has been paid to multi-tiered walls. Therefore, this paper presents a
numerical study of the deformation behavior of a two-tiered MSE wall. The objective is to investigate the
influence of the following parameters on the wall deformation: the setback distance of the lower tier relative
to the upper tier, the height ratio between the upper and lower tier, and the length of the reinforcement
layers within the compacted soil.

Keywords: Soil retaining wall; Geotextile; Finite element method.

1. Giéi thiéu Puong dip cao, duong dan dau cau, md cau,
tuong chan, ké chdng x6i 16, ké b séng, b bién,
tuong tam thoi [1], [2]. Néu chiéu cao tudng chan
dat khong 16n, giai phap tuong mot tang thuong

Tuodng chan dat c6 cdt ngay cang dugc Gng dung
rong rai trong cac cong trinh giao thong, nhu:
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duogc st dung. Tuy nhién, khi chiéu cao tuong
chin dat 1on, tudng c6 thé duoc 1am nhiéu ting
nhu minh hoa trén Hinh 1. Khoang Iui D gitta cac
tang diéu chinh pham vi viing hoat dong ciia khéi
dat sau tuong, dan dén lam giam &p luc dit tac
dung I&n mat twong [3]. Ung xi bién dang cua hé
tuong chan c6 cdt kha phuc tap va thuong duoc
nghién ciru bang cach tiép can mod phong sé. Phan
I6n cac nghién ctru trong nudc chu yéu tap trung
vao phan tich tng xir ciia tuong mot tang [4], [5],
[6], kha it nghién ctru d& cap dén ing xir clia tudng
nhiéu tang.

Mat

tuong D

.

Dit c6 cbt

Hinh 1. Minh hoa tudng chin cé cét hai tang.
Bai b4o nay trinh bay nghién cau tng xir bién
dang cua tuong chan dat co cét hai ting. Pau
tién, nhém nghién ciu (NNC) trinh bay ciu tao
hé tuong chan duoc khao sat, md hinh phan ti
hitu han va kiém chang. Sau d6, NNC tap trung
vao khao sat cac van dé sau: Anh huong cua
khoang I0i giira hai tang dén chuyén vi ngang
mat tuong, anh hudng cua khoang lui gitra hai
tang dén bién dang cua cac 16p ¢t gia cudng,
anh huong cua ty 1é chiéu cao giira hai tang dén
chuyén vi ngang mit tuong, anh huong cua
chiéu dai 16p cdt gia cudng dén chuyén vi ngang
mat tuong.

2. Hé twong chan co cét hai tAng va phwong
phap md phéng phan tir hiru han

Dua vao s6 liéu cua mot hé tuong chin dét c6 cét
cao 8.4 m trong [6], NNC gia dinh mit cit ngang
hé tudng chén dét co cét hai tang, duoc thé hién
tai Hinh 2. Trong d6, H1 la chiéu cao tang 1, H2
la chiéu cao tang 2 va D la khoang I0i giita hai
tang. Tuong dugc tao nén tir cac khdi panel bé
tong. Dat dip sau tuong dugc gia cuong bang cac
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16p ludi dia ky thuat dat cach nhau 0.6 m. M6 hinh
vt lidu ciing véi cac tham s vat ligu cua khéi bé
tong, ludi dia ki thuat, dat dip va dat nén duoc
tom tat trong Bang 1. Trong do, p la khdi luong
riéng, E 1a module dan hoi, v 1a hé s Poisson, ¢ la
luc dinh, ¢ 1a g6¢c ma sat trong va  1a goc gian no.
Céc 16p cbt 1a ludi dia ki thuat Tensar RE570.
Ung xir chiu kéo cua ct duge dic trung bang mo
hinh dan héi déo 1y tuang véi module dan hdi 2.15
x 108 kPa, hé s Poisson 0.3, cuong do chiu kéo
118.4 kN/m va bién dang chay déo 0.10.

Hinh 3 trinh bay md hinh phan tau hitu han
(PTHH) bién dang phang cta hé. M6 hinh dugc
xay dung trén phan mém ABAQUS [7]. Phan tir
bién dang phang ta giac CPE4R duoc diing cho
d4t dap, nén dat va cac khdi bé tdng mat tuong [7],
[8]. Phan tir thanh gian hai nut T2D2 duoc ding
cho céc I6p cot gia cudng [7], [8]. Hé ¢6 tong cong
8170 phan tir CPE4R va 672 phan tir T2D2. Bicu
kién bién chdng chuyén vi theo phuong ngang
duoc &p dung cho bién tréi va bién phai cia mo
hinh. Bién dudi mo hinh duogc gan diéu kién bién
chdng chuyeén vi theo hai phuong ngang va dung.

Mb hinh ma sét truot Coulomb dugc ding dé
mo ta ung Xt tiép xuc giita cac khdi bé tong va
gitra dat dap véi cac khdi bé tong [7], [9]. Trong
do, tng xtr ma sat duoc dic trung bang hé sé ma
sat truot u. Gitra cac khéi bé tong, x = 0.7 [10].
Gitra khéi bé tong voi dat dap, 1 = tand, vai o 1a
g6c ma sét gitra hai vat liéu, goc J cd gia tri Xap xi
bing hai phan ba goc ma st trong cua dat [6],
[11]. NGt caa phan tir ¢t T2D2 dugc gia dinh lién
két chat véi ndt phan tir dit CPE4R. DAu cia céc
16p cbt budce chit vao cac khdi bé tong va dugc md
ta trong mé hinh bang céch lién két chat nit cua
phan tir cot T2D2 vao nit caa phan tir khéi bé tong
CPE4R (khda cing kiéu “tie”).

Nghién ctu nay xét tai trong trong qua trinh
xay dung va tai trong trong qua trinh khai thac. Tai
trong trong qua trinh xay dung bao gom trong
lwong ban than caa dat dap, nén, cbt gia cuong va
cac khéi bé tdng mit twong. Tai trong trong qua
trinh khai thac 1 tai trong xe 16 kN/m phan b trén
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bé mat dét dip. Tai trong ndy duogc quy doi tuong
duong tir xe ¢6 trong lwong 30 tan theo [12].

Ung xir ciia hé duoc mod phong qua nhiéu giai
doan [9]. Mbi giai doan tuong g véi xay dung

Luéi BKT RE570,S,=0.6m

T4m bé tong M300
1.20mx0.2m
Méng bé tong M300}
0.3mx0.5m

D

mot 16p vat liéu, bao gom: Khdi bé tdng mit
tuong, dat dap va cét gia cuong. Giai doan cudi
cling twong (g Vai tai trong xe quy doi trén bé
mat cua khoi dat dap.

q=16kN/m?

Pat co cot

15.35m \

Hinh 2. Hé tuong chan dat c6 cét hai tang duoc dung trong nghién ciu.

Bang 1. Thong sé vt liéu.

n N E c
Vatligs ORI vpa) Wy O o
Bétong Dan hoi tuyéntinh 2300 28750 0.20 - - -
Patdip  Mohr-Coulomb 1800 50 0.35 0 30 0
Néndat  Mohr-Coulomb 1650 40 0.35 0 30 0
8.00m D ky thuat Tensar SR55 co6 cuong do chiu kéo
DA 54.6 KN/m. Cac I6p luéi dai 3.5 m (cét chinh)

8.40m

H=

==

10.00m

———=
=
——

Hinh 3. M6 hinh phan tir hitu han.

Dé kiém ching phuong phap mé phong, NNC
str dung két qua do dac thuc nghiém trong [13].
Hé tuong chan dat c6 chiéu cao 6.0 m, chiéu
rong dat dip 5.0 m va dugc xay dung trén nén
bé tong. DAt dip duogc gia cudong 11 16p ludi dia
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duoc bé tri xen k& véi céac 16p ludi dai 1.0 m
(cbt phu). Mit tudng chan duoc 1am tir cac khoi
bé tong co kich thudc 0.45 m x 0.55 m tai than
tuong va 0.5 m x 0.35 m tai chan tuong. Cac
tham sé vat liéu dugc thé hién trong Bang 2.
C4c thiét bi do dac duoc bd tri trén mit tudng
va céac op ludi dia k§ thuat dé do chuyén vi
ngang cua tuong va bién dang doc truc cua cac
l6p cbt. Viéc chon loai phan tir, gan md hinh vat
liéu va &ng xur tiép xUc gitra tuong, dat dap va
cbt duoc thuc hién trong tu nhuw mé hinh ¢ Hinh
3. M6 hinh PTHH cua hé dugc trinh bay tai
Hinh 4. Hé dugc md phong qua 12 giai doan
theo trinh tu xay dung. Hinh 5 trinh bay két qua
phan bd chuyén vi ngang mit twong chan. Hinh
6 cho thiy két qua bién dang doc truc cua cac
I6p ¢t chinh. So séanh két qua mé phong PTHH
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va do dac thuc nghiém trén Hinh 5 va 6 chi ra  dang cét twong d6i phu hop voi két qua do dac
rang, két qua md phong chuyén vi tudng vabién  thuc nghiém.

Bang 2. Tham s vat liéu [13].

Thong s6 bé tong

Module dan hdi (kPa) 2x10°
Hé s Poisson 0.17
Khéi luong riéng (kN/md) 23

Thong s6 lwéi dia ki thuat

Module dan hoi (kPa) 1.57x108
Hé sb Poisson 0.30
Cuong d6 chiu kéo (KN/m) 54.60
Bién dang chay déo 12%

Thong sé dat dap sau twong

Module dan hoi (kPa) 1x10*
Hé s6 Poisson 0.42
Khéi lugng riéng (KN/m?) 16
GOc ma sat trong (°) 45
Goc gian no (°) 15
Luc dinh (kPa) 0
. 7.0
|~1 50—: _ = = =Thuc nghiém
1 M6 phong
Khdi bé tong 6.0 1 N
50 b | TR\
Lép cbt phu = o \
< £ 4.0
. g \
Lép cot chinh o
= S 3.0 N
r(% y)
5 2.0 > )
”
d ’
‘ " ’ /
Nén bé tong 3 /
0.0 Z
0 5 10 15 20 25 30 35 40

5.00 Chuyén vi ngang (mm)

Hinh 5. So sanh chuyén vi ngang cia mat tuong

Hinh 4. M6 hinh PTHH cua bai toan kiém ching. A . :
gitra md phong PTHH va thyc nghiém [13].
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Lp eot6 — Mg phong PTHH -
- --- Thyc nghi¢m ]

-0 970

Lop cot 5

Bién dang doc truc cua céc 16p cbt chinh (%)

ONDROOON RO OONRNOONBRDNOONAEDOOON RO

Lo 000000000000 0000000000000000rR

35 30 25 20 15 10 05 0.
Khoéang cach dén mit sau cua tuong (m)

Hinh 6. So sanh bién dang céc I6p cét chinh
gitta m6 phong PTHH va thuc nghiém [13].

3. Anh hwéng cia khoang IUi giira hai tang
dén chuyén vi ngang ciia twong

Sau truong hop md phong dugc thuc hién voi
khoang 0i gitta hai tang (D) thay ddi tir 0 m dén

U, u1
+0.000e+00
-5.544e-03
-1.109e-02
-1.663e-02
-2.218e-02
-2.772e-02
-3.327e-02
-3.881e-02
-4.436e-02
-4.990e-02
-5.544e-02
-6.099e-02
-6.653e-02

Hinh 7. Truong chuyén vi ngang cua hé,
truong hop D =0 m.
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4.2 m. Ghi chq, truong hop D = 0 m (khéng co
khoang Itii) 1a dai dién cho truong hop tuong chan
mot tang cao 8.4 m. Hinh 7 dén Hinh 12 trinh bay
két qua trueong chuyén vi ngang toan hé cua sau
truong hop dang khao sat. Chuyén vi ngang mat
tudng chan trong madi trudng hop duoc tong hop
trén Hinh 13. Quan sét tai hinh cho thiy, gia tri
chuyén vi ngang 16n nhat caa bé mit tuong giam
dan khi ting gia tri D. Cu thé, chuyén vi 16n nhat
cua mat twong 1a 66 mm, 64 mm, 56 mm, 46 mm,
36 mm, 23 mm tuong Gng voi tham sb D lan luot
la0m, 1.05m, 1.4 m, 2.1 m, 2.8 m, 4.2 m. bac
biét, truong hop tudng hai tang véi D = 4.2 m ¢o
chuyén vi I6n nhat giam dang ké khoang 65% so
V6i trudng hop tudng mét tang (véi D = 0 m). Xu
hudng chuyén vi bé mat tuong cua hé tang dudi
c6 nhiéu su thay ddi rd rét ca vé hinh dang va do
I6n. Di v6i tang trén, khi chi xem xét cuc bo thi
chuyén vi tuong ddi caa bé mat két cAu so véi chan
twdng hau nhu khong thay doi. Piéu do cho thay
rang, hé tang trén chi chiu anh huéng bai trong
lwong ban than va tai trong xe bé mat. Tuy nhién,
khi xét vé mat téng thé, chuyén vi toan bo hé
trdng tang trén bi anh huong I6n boi tng xir cua
tang dudi. Do d6, khi nghién ctiu tng xtr hé twong
chin c6 cot nhiéu tang can xem xét mot cach tong
thé va ¢ ké dén su tuong tac lam viéc dong thoi
gitra cac tang voi nhau nham tang do chinh xéac mod
hinh, phan 4nh dtng ang xir thyc té.

U, Ul
+0.000e+00
-5.257e-03
-1.051e-02
-1.577e-02
-2.103e-02
-2.628e-02
-3.154e-02
-3.680e-02
-4.206e-02
-4.731e-02
-5.257e-02
-5.783e-02
-6.308e-02

T-»x

Hinh 8. Trudng chuyén vi ngang cua hé,
truong hop D = 1.05m.
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U, Ut
+0.000e+00

Hinh 9. Truong chuyén vi ngang cua hé,
truong hop D =1.4m.

u, u1
+0.000e+00
-3.081e-03
-6.162e-03
-9.243e-03
-1.232e-02
-1.541e-02
-1.849e-02
-2.157e-02
-2.465e-02
-2.773e-02
-3.081e-02
-3.389e-02
-3.697e-02

Hinh 11. Truong chuyén vi ngang cua hé,
treong hop D =2.8 m.

9
----- D=0.00m

8 ——D=1.05m

. — D=1.40m
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E |
gt ,:
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=
@) 2k

l L
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0 20 40 60 80 100 120

Chuyén vi ngang (mm)
Hinh 13. Anh huéng ciia khoang IUi D
dén chuyén vi ngang cua tuong.

4. Anh hwéng cia khoang Ui gitra hai ting
dén bién dang cia cac 16p cét gia cwong

Hinh 14 dén Hinh 17 trinh bay két qua bién dang
doc theo chiéu dai cua cac 16p cbt gia cuong cho
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U, U1
+0.000e+00
-4.677e-03
-9.355e-03
-1.403e-02
-1.871e-02
-2.339e-02
-2.806e-02

-4.210e-02
-4.677e-02
-5.145e-02
-5.613e-02

X

Hinh 10. Truong chuyén vi ngang cua hé,
truong hgp D =2.1 m.

U, u1
+0.000e+00
-2.027e-03
-4.053e-03
-6.080e-03
-8.106e-03
-1.013e-02
-1.216e-02
-1.419e-02
-1.621e-02
-1.824e-02
-2.027e-02
-2.229e-02
-2.432e-02

i

|’ T
12. Truong chuyén vi ngang cua hé,
truong hop D =4.2 m.

Hinh

nhitng truong hop voi khoang Iui D =0m, D =
1.05m,D=21mvaD=42m.

Bién dang 16n nhat dat 1.22% xuét hién & cot
gia cuong cua hé tudng mot tang (D = 0 m). Bién
dang 16n nhat xuat hién trong cac truong hop hé
tuong hai tang luén & muc do nho, chi dudi 1.14%
v6i D = 1.05m, 0.84% véi D = 2.1 mva 0.33%
v6i D = 4.2 m. Bién dang trong truong hop D = 0
m 16n gap 1.5 lan so véi truong hop D = 1.05 m,
gap 1.8 1an véi truong hop D = 2.1 m va gap 4.5
lan so vai truong hop D = 4.2 m. Bién dang 16n
nhat caa cac I6p cét giam khi gia tri D tang.

V6i cac truong hop tudng hai tang, bién dang
I6n nhat caa cbt gia cuong ludn xuét hién o tang
dudi. Bong thoi, ¢t thugc tang trén ¢ bién dang
twong ddi nho, véi gia tri 0.58% trong truong hop
D =1.05m, 0.43% khi D =2.1 m va 0.31% khi D
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= 4.2 m. Véi hé tuong mot tang (D = 0 m), tat ca
céc 16p cdt hau nhu déu ¢ bién dang I6n.

Mic du cac 16p cbt trong nghién ciu nay co
bién dang khoang 10% khi thi nghiém kéo dut,
nhung trong thiét ké phai ¢am bao tiéu chi vé ty 1é
bién dang doc truc cua cét khong duoc vuot qué
2% [14] hoic gisi han bién dang sau xay dung cta

cbt & trang théi st dung d6i véi hé twong chan 1am
nén méng cho mé, tru hoic két ciu vinh ctu la
0.5% va vai tai trong tam thoi 1a 1% [15]. Vi vay,
viéc lya chon xay dung tudng chan cd cdt hai ting
gilp giam bién dang tudng va bién dang cdt gia
cuong s& tro thanh mat giai phap co thé ap dung
dé dap tmg duoc nhing tidu chi vé bién dang da
néu trén.

Khoang cach dén mit sau cua tudng (m)
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Hinh 14. Bién dang doc truc cua cac 16p cbt gia cuong, truong hop D =0 m.
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Khoang cach dén mit sau cta tuong (m)
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Hinh 15. Bién dang doc truc ciia cac 16p cdt gia cuong, truong hop D = 1.05 m.
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Hinh 16. Bién dang doc truc cta cac 16p cot gia cuong, truong hop D = 2.1 m.
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Hinh 17. Bién dang doc truc cta cac 1op cot gia cuong, truong hop D = 4.2 m.
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5. Anh hwéng caa ty 1& chiéu cao giira hai
ting dén chuyén vi ngang ciia twong

Bay truong hgp mo phong dugc thuc hién véi ty
& chiéu cao gitra tang dudi va tang trén 1a 20/80,
30/70, 40/60, 50/50, 60/40, 70/30 va 80/20. Trong
mdi trudng hop, sé dau dai dién cho phan tram
chiéu cao tang dudi so véi tong chiéu cao tuong
va sb sau dai dién cho phan tram chiéu cao tang
trén so vai tong chiéu cao tudng. Ngoai ra, bay
trudng hop nay déu duoc thuc hién véi gié tri
khoang 0i giira hai ting 1a D = 2.8 m.

Hinh 18 tong hop két qua chuyén vi ngang doc
theo mat tuong chan cua tam truong hop dang
khao sat. Ngoai ra, chuyén vi ngang cua trudng
hop tudng mot tang (voi D =0 m) ciing duoc trinh
bay tai Hinh 18 dé so sénh va ky hiéu la 0/100. Két
qua trén hinh cho thay, ty Ié chiéu cao giita hai
tang c6 anh huong dang ké dén phan b chuyén vi
bé mat tuong. Chiéu cao tudng tang trén cang nho
(hay chiéu cao tuwong tang dudi cang lon) thi
chuyén vi phan trén ciia hé twong cang giam. Quan
sat truong hop tuong hai ting 80/20 & Hinh 18,
dinh twong c6 chuyén vi 12 23 mm. Bdi vai truong
hop tudng mot tang (0/100), chuyén vi dinh tuong

1a 51 mm. Nhu vy, tudong hai tang c6 gié tri
chuyén vi ngang mit tuong nhé hon dang ké so
V6i tudng mot tang (giam khoang 55%).

Trong thyc té, hé twong chin dit thuong duoc
xay dung két hop véi céc két cau thuong tang khac
nhu 1am nén cho mé cau hoic nén duong dap
cao,... Cac cong trinh nay ludn y&u cau tinh 6n
dinh ctia 16p nén bén dudi vi sy bién dang cia nén
dan dén chuyén vi, bién dang cua két cau thuong
tng. V6i trudng hop xay dung hé twong chan c6
cbt két hop v6i mat duong trén nén dudng dip
cao, sy bién dang cua hé tudng chan ciing 12 tac
nhan tiém ning dan dén hu hong két cdu 4o duong
khi khuon dudng va nén duong khdng con cb dinh
vi tri. Cac I6p vat liéu méng duong c6 thé dich
chuyén theo phuong chuyén vi ciia mat tuong, gay
hu hong mit dudng. Do d6, két qua khao st & trén
ngu y rang khi két hop xay dung tuong chan co
cHt vai mot két cau thuong tang khac, can xem xét
diéu chinh ty I¢ chiéu cao tudng hop Iy nham ting
tinh 6n dinh két cau cua toan hé. Biéu nay gidp tan
dung t6i da uu diém hé twong chan c6 cét va gop
phan tang tudi tho ctia cong trinh.
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Hinh 18. Anh hudng cia ty Ié chiéu cao gitra hai ting dén chuyén vi ngang ciia tuong.

6. Anh hwdng cia chiéu dai l6p cot gia cuong
dén chuyén vi ngang cia twong

Dé khao sat anh huong cua chiéu dai 1op cét dén
chuyén vi ngang cia tuong, NNC thuc hién tinh
toan 50 trudng hop khac nhau véi chiéu dai 16p
cbt (L) duoc thay dbi trong pham vi tir 3 m dén 12

m va khoang I0i giita hai ting (D) thay doi trong
pham vi tir 0 m dén 4.2 m. Hinh 19 téng hop két
qua quan hé giira chuyén vi ngang 16n nhat cua
mat twong va chiéu dai 16p cbt gia cudng cho cac
truong hop khac nhau cua khoang lui gitra hai
tAng. Ghi cha, truong hop D = 0 m (khdng co
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khoang Iui) 1a dai dién cho trudng hop tudng chin
mét ting cao 8.4 m.

Quan sat cac két qua cua nhitng truong hop
tuong hai tang véiD=1.4m, 2.1 m, 2.8 mva 4.2
m trén Hinh 19 cho thiy, khi chon chiéu dai 16p
cbt gia cudong nho hon 5.0 m (= 0.6H, voi H 1a
téng chiéu cao tuong) thi chiéu dai cot cd anh
hudng dang ké dén chuyén vi ngang 1on nhat cia
tuong. Cu thé 13, chuyén vi tuong ting 1én khi
chiéu dai I6p cot giam xudng. Néu chon chiéu dai
16p ¢t gia cudng bang hodc I6n hon 5 m thi chiéu
dai cbt khdng anh huong dang ké téi chuyén vi
ngang I6n nhat cia tuong. Qua do cho thay, ddi
V6i cac truong hop tuong chan hai tang, L = 0.6H
(véi H 1a tdng chiéu cao tudng) 1a gia tri hop ly
cua chiéu dai 1op cbt gia cuong.

AH ------- D=0.0m —e—D=1.4m
§12 T . [——D=2.Im ——D=2.8m
e 10 1|——D=4.2m
S 8
=}
=6 F
§ 4}
R - . .
Q

0 1 L 1 1 1

2 4 6 8 10 12

Chiéu dai 16p cét gia cudong (m)

Hinh 19. Quan hé gitra chuyén vi ngang lén nhét
ctia tudng va chiéu dai l6p cét gia cuong.

7. Két luan

Chuyén vi ngang I6n nhat (4max) Ciia tuong giam
khi khoang IUi (D) gitia hai thng ting. Cu thé, khi
D cogiatri 1.05m, 2.1 mva 4.2 m thi Amax €O gia
tri twong Gmg 1a 64 mm, 46 mm va 23 mm. Néu so
sénh c4c gid tri nay vai gia tri 66 mm cua truong
hop trdng mot ting (D = 0 m), ¢6 thé thiy ring
trdng hai tang gitp giam chuyén vi ngang Amax SO
VGi twong mot tang va muac do giam cang nhiéu
khi khoang Iui D cang lon. Bac biét, truong hop
tuong hai tang voi D = 4.2 m, chuyén vi ngang
Amax giam dén 65% so véi trudng hop tuong mot
tang. Bién dang doc truc I6n nhit cua cdt gia
cudng giam khi khoang 10i (D) gitra hai tang ting.
Cu thé, khi D c6 gia tri 1.05 m, 2.1 m va 4.2 m thi
bién dang I6n nhat cua ct c6 gia tri lan luot 1a
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0.0114, 0.0084 va 0.0033. Cac gia tri nay nho hon
dang ké so véi gia tri bién dang 0.0122 caa truong
hop tudng mot tang (D = 0 m). Diéu ndy cho théy,
tudng hai ting gitp giam bién dang cét gia cuong
S0 Vo tudng mot tang va mie d giam cang nhiéu
khi khoang lui D cang lon.

Tuong hai tang gidp giam chuyén vi ngang
dinh tudng so vai twong mot tang. Cu thé, khi
xem xét tudng hai tang véi ty 1é tang 80/20 va
D = 2.8 m, chuyén vi ngang dinh tuong nho hon
55% so voi trudng hop tudng mot ting (D = 0
m). Ngoai ra, ty ¢ chiéu cao giira hai tang c6
anh huong dang ké dén phan b chuyén vi bé
mét tuong. Chiéu cao tuong tang trén cang nho
(hay chiéu cao tuong tang dudi cang 16n) thi
chuyén vi phan trén caa hé tuong cang giam.

Péi véi hé tuong chan dat hai ting duoc xem
xét trong nghién ctru nay, gia tri L = 0.6H (vai L
|4 chiéu dai 16p cét va H 1a tong chiéu cao tuong)
1 gié tri hop ly cua chiéu dai 1op cbt gia cudng.
Néu L duoc chon nho hon 0.6H thi chuyén vi
ngang ctia mat tuong ting. Nguoc lai, néu L duoc
chon 16n hon 0.6H thi khéng gitip giam chuyén vi
ngang cua mat tuong.
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