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Study on the behavior of the diaphragm wall by FEM

Abstract: In fact, most of the deep excavation works are analyzed by the
finite element method with 2D models. The results of geotechnical
observations on many deep excavations show that the predictions about
the displacement of the diaphragm wall is often wrong and is often much
larger than the observed results. In addition, during the diaphragm wall
construction, the individual diaphragm wall panels are linked together by
joints. Therefore, it is necessary to study the approach of different material
models in the process of simulating the diaphragm wall by finite element
method (FEM) to appropriatly evaluate behavior of the diaphragm wall.
Research results in this paper show that the stiffness of diaphragm wall in
the horizontal direction is equal to 20% of the stiffness in the longitudinal
direction when simulated under anisotropic conditions. At isotropic
conditions, the plate models have a significantly higher bending moment
Miz in the middle of the wall than the solid model by about 54%. Under
the anisotropic condition, this difference is 50% in the couple analysis.
This shows that the difference in bending moment in the middle of the wall
of the plate models compared to the volume model depends more on the
degree of consolidation (couple analysis) than on the anisotropic behavior
of the wall material.

Keywords: diaphragm wall, deep excavation , finite element method,
Plaxis 3D, anisotropy, isotropy, volume element, plate element.

1. PAT VAN PE

Hb dao sau 1a mot dang cong trinh trung gian
phuc vu thi cong xay dung cong trinh ngam nhu
tang ham nha cao tang, tuyén duong sit ngam,
nha ga ngam. V& phuong dién co hoc dat, n6
dugc xem la bai toan do tai déi voi nén dat.
Viéc do tai nay lam thay doi trang thai img suét
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*

bién dang trong nén. Khi su c4n bang ban dau bi
pha v& s& lam xuat hién cac nguy co mat on
dinh, dau tién 1a thanh hd dao, sau do 1a day hd
dao va dat nén xung quanh.

Cho dén nay, trong thuc té thiét ké, nguoi ta
van wu tién 4p dung phan tich 2D trong bai toan
hé dao sau [5;6;7], phan tich 3D hiém khi dugc
thue hién vi nhitng han ché vé thoi gian va su
phirc tap khi mé hinh. Ngoai ra, viéc gia dinh vé
d6 cung tuong vy dang huéng giéng nhau theo
tat ca cac phuong din dén han ché ding ké
trong phuong phap mé phong tuong vay hd dao
sau boi vi nd ¢6 cac phan tir thang dimg lién tuc
(vi du: tAm panel tudng vdy, coc vdy,...) nhung

DPIA KY THUAT SO 2 - 2022

67


mailto:tolehuong@hcmut.edu.vn

khong lién tuc theo phwong ngang dan dén do
cung theo phuong ngang cua tudng nhoé hon so
voi do cung theo phuong dung cua tuong do
mbi ndi giita cac panel (hay con goi 1 “tinh bat
dang hudng” cua vat liéu tudng vay).

Hién nay c6 rét it nghién ctru trong nudc va
quéc té vé phuong phap mé phong tuong vay
bat dang huéng nay cho cac cong trinh thuc té
trong dat yéu tai TPHCM. Mit khéc, cac nghién
ctru hién nay van con xem hé tuong vdy lam
viéc nhu mot tim tuong lién tuc toan khéi, tuc
la do cung, kha ning chiu uén theo phuong
dung va phuong ngang cua tudng vy 1a giéng
nhau [1;2;3;4].

Do do6 trong bai bdo nay, nhom tac gia su
dung phuong phap phan tr hitu han Plaxis 3D
dé mo phong tuong vay hd dao sdu cho mot du
an cu thé & khu vuc quan 4 TPHCM. Trong tam
chinh 1a mé phong dic tinh bat dang hudng cua
vat liéu twong vay va su khac biét gitra cac mo
phong 3D volume (mé phong 3D phan tir khdi)
so voi 3D Plate (md phong 3D phan tir tam).
Anh hudng cua phuong phap phéan tich kép
(couple analysis) ciing dugc xét dén trong
nghién ctru nay dé phan tich, danh gia va dua ra
nhimg dé xuat hodc giai phap thiét ké cho
nhiing du an tuong tu.

2. CONG TRINH NGHIEN CUU

Cong trinh dung dé phan tich trong bai bao
nay 1a “Chung cu két hop thuong mai Bén Vén
Don” toa lac tai dia chi sé 278, 279, 280, 281,
282, 283 Puong Bén Van Bon, Phuong 2, Quan
4, TPHCM. Cong trinh co6 kich thudc dai 78,1
m, rong 25,2 m, gbm 02 tang hdm vdi cao do
day hb dao sau nhat 12 9,1 m.

Giai phép két cdu duoc chon 1a sur dung
tuong vy c6 chiéu diay D=500 mm, chiéu dai
19 m cim vao 16p dat sb 4 1a 1op dat cat hat
min, chit vira ¢6 chi s6 N-SPT =12+25. Céng
trinh dugc thi cong theo phuong phap Bottom-
up, st dung 3 tang thanh chéng
H350%350%12X19 mm dé chéng d& hd dao
trong sudt qua trinh dao dat. Thong sé kich

thudc hd dao, bd tri hé thanh chéng duge thé
hién ¢ Hinh 1 va Hinh 2.
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|
I q = 20 KN/m2

Hinh 5: Mat bang két cdu ¥a hé dao

Ngoai ra, cong trinh ¢ st dung két qua quan
trac tir hé thong quan tric bd tri nhu Hinh 3, dé
tinh toan bién phap tiép theo trong truong hop cd
van dé xay ra hay doi bién phap thi cong khac.
Két qua quan tric nham kiém tra dénh gia két qua
tinh toan va 1a ngudn dir liéu quan trong dé sir
dung udc luong so bd chuyén vi tudng vay cho
nhiing du an c6 bién phdp thi cong tuong tu.

Sau khi tong hop cac két qua quan tric
chuyén vi ngang tuong vdy, ta ¢ chuyén vi 16n
nhit tudng vay & cac phase dao dugc thé hién &
Hinh 4 cta diém ICL-8. Do nghién ctru chi phan
tich chuyén vi tuong vay ¢ giai doan cudi ciing
vi vy gi4 tri 16n nhat cua chuyén vi ngang &
chu ky cudi ciing dugc st dung dé phan tich va
danh gia trong nghién clru nay.

2. MO HINH NGHIEN CUU

Dua trén bao céo khao sat dia chat, mat cét
dia chét két hop vé6i cac cong thic twong quan,
thong s6 dia chat duoc lua chon cho mé hinh
Hardening Soil, 1a md hinh thich hgp cho viéc
mo phong hd dao nhu trong Bang 1.

Dé don gian hoa cho mé hinh phan tich, nghién

ctru nay bo qua cac goc canh bat déi xtmg cta hd
dao nham tap trung khao sat cac phuong phap mo
phong khac nhau cua tuong vay cling nhu giam
thoi gian phan tich bang cach lap mo hinh cho Y
hé dao do tan dung tinh ddi xtmg theo ca hai
phuong. Nhu thé hién trong Hinh 5, hé dao dugc
bao quanh bdi cac phu tai do tai trong nha lan can.
Theo khao sat hién trang dy an, phu tai dugc léy la
g =20 KN/m2.

Trong dé tai ndy, su khac biét chinh 13 mé hinh
tudng vay dang phan tr khdi (volume elements)
hodc dang phan tir tim (Plate elements) trong
Plaxis 3D. Trong khi cic phan tir khéi chiém
chiéu day thyc ctia tuong vy, cac phan tir tm chi
¢6 chiéu day ao. Pé tinh dén anh hudng cua cac
mbi ndi xdy dung, viéc chon vat liéu tmg xtr dfmg
huéng 1a khong phu hop, dic biét 1a d6 cung
khang udn cua tudng theo phuong ngang chiu tac
dong cuia cac méi ndi. Do do, cach tiép can thuc té
hon 1& mo hinh tuong vay nhu vat liéu bat dang
hudng. Pic tinh bat dang hudng dugc tao ra bang
cach giam do cung khang nén EA cling nhu do
cting khang udn EI theo phuong ngang. Gia thiét
vé viée giam do cimg dua trén ¥ tuong rang tuong
vay trén thyc t& bao gdm céc phan bé tong riéng
biét, co vé hop 1y 1a tuong c6 kha niang chéng udn
theo phuong ngang thap. Bé xac dinh ty 1& do
cimg tuong vay theo phuong ngang so voi
phuong doc, tac gia thyc hién bai toan phan tich
nguoc (back analysis) trong phan mém Plaxis 3D
nhu Hinh 6 va Hinh 7.

Bang 1: Thong sb dit dwa vao mé hinh Plaxis 3D

L&D 3 Lép 4. Lép 6. Lép 7.
ép 3.
Lép A Lep 2. . P Cathat| Lep5. |Céthat| Séttrang
’ ) Lép 1. ) Cét pha , L
Lep dat | Catsan o Sét pha, .| min, | Sét,déo | min, | thainira
. Bun sét trang thai .
lap déo cirng dé chat crng chat |cing dén
éo
vira vira crng
h (m) 760 590 390 6,40 350 230 23,60 1030
. HS HS HS HS HS HS HS HS
e
P Drained | Undrained | Undrained | Undrained | Drained | Undrained | Drained | Undrained
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L&D 3 Lop 4. Lép 6. Lep 7.
ép 3.
Lop A ep2. | P% | Céthat| Lops. |Céthat| Séttrang
. Lép 1. . Cat pha ) N
Lép dat | Catsan o Sét pha, .| min, Sét, déo min, thai nira
. Bun sét trang thai
lap déo cirng dé chat crng chat |cang dén
éo
vira vira crng
B A A A A
Yunsat 17,80 15,54 18,58 19,41 19,97 18,47 | 20,04 | 19,81
(KN/m?)
Ysar (KN/m?3) | 18,57 15,91 19,21 19,95 20,38 18,75 20,48 20,03
k,=k
/ . - 864E-06 | 864E-05 | 864E-03 - 8 64E-08 - 8 64E-05
(m/ngay)
k, (m/ngay) - 173E-05 | 173E-04 | 173E-02 - 1728E-07 - 173E-04
E ref
>0 10,000 5,730 13,049 16,500 13,100 42,966 | 12,750 47142
(KN/m?)
Eoedref
10,000 5,730 13,049 16,500 13,100 42,966 | 12,750 47,142
(KN/m2)
E.."¢" (KN/m?2)| 30,000 17,190 39,146 49,500 | 39,300 | 128,898 | 38,250 | 141,426
m a7 70 a75 a75 06 06 06 06
Cref (KN/mM?) 1 22,92 16,3 9,5 5,3 25,4 4.8 3,85
® 25 0 24,08 22,27 25,33 24,2 26,07 17,78
Bang 2: Thong so twong vy vit liéu bat ding hwéng trong mé hinh 3D
BAT PANG HUONG DON VI
Phan tir plate Phan tir volume
Model Linear elastic Model Jointed Rock Model
Type Non-porous Type Non-porous
d 0,5 d 0,5 m
Y 7,7 Y 25 KN/m?3
E: 28,75E+06 E1 28,75E+06 kN/m?
E, 5,75E+06 E, 5,75E+06 kN/m?
Vi 0,2 A% 0,2
- V2 0,2
G2 2 4E+06 G 11,98E+06 kN/m?
Gi3 11,98E+06 G2 2,4E+06 kN/m?
Gos 2,4E+06 - - kN/m?
Tiéu chi ph4 hoai MC
(P’ 45 0
¢’ 6000 kN/m?
ot 12000 KN/m?
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Qua trinh phan tich ngugc (back analysis)
duoc thuc hién béng cach léy Kkét qua chuyén vi
Uy cua tuong vay trong mo hinh tuong vay dang
phan tir khdi (material type : JRM) véi cac panel
lién két khép so sanh v6i chuyén vi uy cua
tuong vay trong mo hinh tudng vay dang phan
tir khdi (material type : JRM) véi cac panel lién
tuc, thay ddi ti s6 Eo/E1 dé c6 chuyén vi uy
tuong dong giita 02 mé hinh, chénh léch twong
d6i khong duoc vuot qua 1% nhu két qua trén
Hinh 8. Nhu vay, chénh 1éch chuyén vi ngang uy
tai mat cat giita twong trong phan tich nguoc rat
nho chi 0,3% <1%. Do d6, ta c6 két qua thong
s E2 = 0,2E1, va x4c dinh tham sb tuong vay
vt liéu bat dang huéng & Bang 2.

Total displacements u,
Maximum value = 3.201*10 m (Element 2604 at Node 78930)
Minimum value = -0.01789 m (Element 37293 at Node 3641)

Hinh 6: Chuyén v; uy fiong vay
dang panel lién két khop

H6 dao duoc chdng d& bang 03 hé gidng co
cu tao mat cit nhu trong Hinh 9. Do tinh ddi
xtng, tic gia chi mo hinh % hd dao nén cac
thanh chdng (struts) duwoc mo phong bang phan
tir fixed-end anchor, riéng cac thanh chdng xién
& goc duoc md phong bang phéan tir note-to-note
anchor, dam bién (walings) dugc mo phong
bang phan tir beam. Thong s6 hé giang chng
trong hd dao duoc trinh bay & Bang 3. Md hinh
con bao gém cac truong hop thay doi giira
tuong dang phan tir tim (plate elements) va
phan tir khéi (volume elements), gitta (mg xir
vat liu dang huéng va bat dang huéng dugc
trinh bay ¢ Bang 4.

Total displacements uy
Maximum value = 2.690*10°% m (Element 3787 at Node 15518)
value =-0.01784 m (Element 13591 at Node 2770)

Hinh 7: Chuyén vi uy tuong vay
dang panel lién tuc (E2=0,2E1)
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Do sau (m)

BIEU PO CHUYEN V] uy TAI GITA TUONG
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Chuyén vi u, (cm)

Volume Volume continuum
Anisotropic (Panel | anisotropic JRM
L=2,4m) (E2=0,2E1)
Depth | Deflection | Depth | Deflection
(m) (cm) (m) (cm)
0,00 1,033 0,000 0,988
-2,10 1,406 -2,100 1,374
-4,07 1,685 -4,067 1,667
-6,03 1,789 -6,033 1,784
-8,00 1,678 -8,000 1,677
-9,95 1,443 -9,950 1,436
-11,90 1,193 -11,900 1,178
-14,03 0,946 -14,033 0,938
-16,17 0,749 -16,167 0,747
-18,30 0,584 -18,300 0,589
-19,00 0,532 -19,000 0,541
Max : 1,789 1,784
-0,3%

Hinh 8: Biéu d6 va bang gid tri chuyén vi Uy ciia twong vdy tai mdt cdt gia tiwong

trong phdan tich nguoc xac dinh E»

3. KET QUA PHAN TiCH MO HINH

Tat ca két qua trinh bay trong phan nay
tuong ung véi phase dao cudi cung (-9,1m).
Ung xr ctia tudng vy chu yéu dugc phan tich
& mit cat nhu thé hién trong Hinh 10.

Hinh 11 cho thdy chuyén vi tuong viy cua
hai truong hop phan tich single analyis
(duong iso) va couple analysis (duong iso
consolidation). Ca 2 truong hop nay déu cho
chuyén vi 16n hon két qua quan tric, tuy nhién
diém nodi bat 1a sy khac biét gitra phan tich
single analysis va couple analysis. Su khac
biét kha 16n (24%) 1a do céc 16 trinh tng sut
khéac nhau trong hai phuong phap phan tich va
lyc trong cac thanh chong khac nhau.

Do anh huong cua hi¢u tng goc, goc tuong
cd d6 cung rat 16n, nén chuyén vi ngang cua
tudng ¢ goc rat nho nhu thé hién trong Hinh
12. O goc tudng, cac phuong phap phan tich
single analysis hay couple analysis trén thuc

té khong c6 anh hudng, dan dén chuyén vi
ngang cua tuong chénh léch khong dang ké.
M6 men uén khi ap dung phan tich couple
analysis rat khac v&i phan tich single analysis,
dac biét gia tri cyc dai tai cao do cac 16p thanh
chong nhy thé hién trén biéu d6 ¢ hinh 13. C6
vé nhu moémen udn dbi véi phan tich couple
analysis chiu anh hudong 16n ctua phan lyc
thanh chdng. Piéu nay c6 thé giai thich 1a tai
cao do cac 16p thanh chdng, do cing chdng
udn cua hé (tudng + thanh chdng) 16n hon rit
nhiéu céc vi tri khac, do d6 tai cac vi tri nay
duoc phan phdi mé men 16n hon.

Lién quan dén su khac biét vé muc do cd
két, tvong ty nhu di phén tich & trén ap dung
cho momen udn M1 & goc tuong. Két qua
trén hinh 14 cho thay gia tri M11 16n nhat &
goc tuong cua phan tich couple analysis cao
hon khoang 120% so véi gia tri M11 16n nhat
0 goc tuong cua phan tich single analysis.
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Ngoai ra, gia tri M11 1on nhit & goc tuong
cao hon khoang 90% so véi gid tri M1 16n
nhat ¢ gitra tuong. Sy chénh léch mo men &
mit cit gitra tuong va goc tudng 1a do do
cung 16n & goc tuong cia mo hinh tudng
phan tir khéi ding hudng.

O diéu kién ding huéng, cac md hinh tdm
(plate elements) c¢6 chuyén vi ngang va mémen
ubn Mi; cia tudng cao hon rd rét (chuyén vi:
40%, md men: 52,9%) so v6i cac md hinh khoi
(volume elements), c6 thé thiy rd diéu ndy nhu
trong Hinh 15 va Hinh 16. Khi mirc do c¢6 két
ngdy cang tang (phan tich couple analysis),
chénh léch chuyén vi ngang gitta cic mo hinh
tam va mo hinh khdi khong 16n nhu phén tich
single analysis (17%), trong khi sy khéac biét
pht hop hon d6i véi md men ubén Mi1 (54%).
Diéu nay thé hién trong Bang 5.

Ngoai ra, sy khac bi¢t con phu thudc vao

mo hinh vat liéu dugc xem xét (dang hudng,
q=20kN fm q=20kN /m
|0

bat dang hudng). Khi so sanh Bang 5 va Bang
6, c6 thé thiy rang su khac biét twong ddi giira
cic md hinh twong dang hudng va bat ding
huéng khac nhau ¢ mac khoang 27-30% vé
chuyén vi d6i véi ca phén tich single analysis
va couple analysis. Su khéc biét twong ddi vé
md men uén Mi; cao hon kha nhiéu khoang
50% khi phan tich couple analysis do chiu anh
huong manh cua tinh bt ding huéng.

V& co ban, su khac biét chu yéu do luc cét
huy dong tac dong giita tuong va dat lién ké
trong qué trinh ddo. Lién quan dén mo hinh
phan tir khoi, cac lyc cat nay, nhan véi khoang
cich nim ngang gitra truc trung hoa va bé mait
tuong, tao ra mé men ngugc. Do d6, mo men
gdy ra bai ap luc dat sau lung tudng giam, dan
dén chuyén vi tudng thip hon khi so sanh voi
mo hinh phan tir tim. Vi cac phan tir tim
khong c6 do day thuc té, khong thé tao ra mo

men tdc dong nguoc lai.
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Hinh 9: MGt cdt ho dao trong mé phong Plaxis

CANH NGAN

2
D

Hinh 10: So @6 mat cat xudt két qua

cho hé dao 02 tang ham séu 9,1 m, twong vday D500

Bang 4: Cac truong hop mé hinh trong phén tich ding hwéng, bit ding hwéng
cia vat liéu twong vay

TUONG VAY

Ding huong (Isotropic)

Bit ding hwéng (Anisotropic)

DPIA KY THUAT SO 2 - 2022

73



+ Phan tr tAm 3D (Plate)

+ Phén tir

tam 3D (Plate)

+ Phan tir khdi 3D (Volume)

+ Phén tir

khéi 3D (Volume)
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Hinh 11: Biéu do chuyén vi theo
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Hinh 12: Biéu do chuyén vi theo phirong ngang

cia twong vdy D500 ¢ mdt cdt géc tiwong

MO MEN M,; TAI MAT CAT GOC
TUONG VAY
0 200 400 600
0 . { pP.
22 \m
-4 -
_5 ]
E -8
=
= -10 /
< -12
“ -
-14 }{ e ]
'16 41 1
18 I | eewas Voliso )
i | consolidation d500
20 1
Mo men M;; (KNm)

Hinh 13: Biéu d6 md men M1 Ciia fiwong vay
D500 ¢ mdt cat giita furong

Hinh 14: Biéu d6 mé men Mu1 ciia twong vdy

D500 6 mdt cdt géc tong

Bang 5: Chénh léch chuyén vi va M6 men M11 giita mé hinh phan tir khoi
va phén tir tim ding hwéng tai mit cit giira twong vay

Chuyén vi 16n

Chénh Iéch

M6 men M1z 16n Chénh 1éch

74

PIA KY THUAT SO 2 - 2022



nhat (cm) tuong ddi (%) nhat (KN,m) tuong ddi
(%)
Volume | Plate Volume Plate
Isotropic 1,731 | 2,425 40,1% 58,01 125,83 53,9%
Isotropic consolidation | 2,147 | 2,502 16,5% 52,88 132,45 60,1%

Bang 6: Chénh Iéch chuyén vi va M& men Mu1 giira md hinh phan tir khdi
va phan tir tim bat ddng hwéng tai mit cit gitra twong vay

Chuyénvilon | CPePIeh 1 e e Muston | CPER 16ch
nhét (cm) twong doi nhét (KN,m) twong doi
(%) ’ (%)
Volume | Plate Volume Plate
Anisotropic 2,366 | 3,042 30,4% 83,8 107,1 27,9%
Anisotropic consolidation | 2,565 | 3,244 26,5% 97,7 145,9 49,3%
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CHUYEN VI NGANG TUONG VAY
D500 O GIUA TUONG
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Hinh 15: Biéu do chuyén vi theo phirong ngang
ciia twong vay D500 & mdt cdt gitta tiong (xét 2
mo hinh volume va plate)

4. KET LUAN VA KIEN NGHI

Théng qua cac két qua phan tich, md phong
hé tuong vay trong bai bado nay nhoém tic gia
c6 céc két luan va kién nghi sau:

- Xu huéng gia ting chuyén vi ngang cua
twong trong cac mo hinh phan tir tAm so véi
phan tir khéi 1a do sy khac biét vé hinh hoc,
vi m6 hinh phan tor tdm khong c6 d6 day
thyc cia teong vay. Do d6, md hinh phan tir
tdm khong tGng xir thuc té bang mé hinh
phan tir khéi. V& nguyén tic, su khac biét
gitta m6 hinh tdm va moé hinh khdi do cac
yéu t6 : m6 men can va khoang céach giita
cac bé mat tudng.

- M hinh tudng dang huéng cho thy sy
khac biét khoang 16% ddi véi cac phuong
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GIUATUONG VAY
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Hinh 16: Biéu d6 momen M1 ciia twong vdy
D500 & mdt cat giita twong (xét 2 mé hinh
volume va plate)

phap phén tich khac nhau. So véi vat liéu
dang huéng, su khac biét cao hon dang ké
khoang hon 26% d6i v6i mo hinh tudng vat
liéu bat dang hudng. Do d6, tng x1r clia tudng
vAy bi anh hudng nhiéu hon do tmg xu bat
dang hudng cia vat lidu tuong vay.

- O diéu kién dang hudng, cic mo hinh tim
c6 mémen udn M1 & giita tuong cao hon rd
rét so véi mo hinh khéi 1a khoang 54%. Khi
muc d6 cd két ngay cang ting (phan tich
couple analysis), chénh léch momen uén Mi;
& giita tuong cua cac md hinh tim va mo hinh
khdi 1a 60%.

- O diéu kién bat dang huéng, sy chénh
1éch nay la 50% khi phan tich couple analysis.
Piéu nay cho théy, su khac biét vé mo men
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udn ¢ giita twong cua cac mé hinh tim so véi
mo hinh khéi phy thudce nhiéu vao muc do cb
két (phan tich couple analysis) hon 1a tng xtr
bat dang hudng cua vat liéu tudng vay.

- Trong thyc té thi cong tang ham, thoi gian
thi cong khong du dai dé co thé phan tich cong
trinh 1au dai va ciing khong qua ngin dé phan
tich tirc thoi. Mat khac dat nén thong thudng
ciing khong c6 hé sb thdm qua cao hay qua
thap, do d6, can thiét xem xét lya chon phan
tich couple analysis.

- Trong tuong lai, can tién hanh nghién ctru
phan tich cac cach tiép can mo hinh khac nhau
(ddng hudng/bat dang huéng, mod hinh
tam/khoi) trén cac cong trinh ¢ cac diéu kién
dia chat khiac nhau trong va ngoai pham vi
TPHCM dé két luan day du hon vé anh huong
dbi véi tmg xir twong vay.

- Bo cing tuong vay theo phuong ngang
bang 20% d¢ cting theo phuwong doc (bat dang
huéng), Ty 1¢ d6 cung nay 1a két qua cta qua
trinh phan tich nguoc (back analysis) tuwong
ung v6éi mo hinh tuong vay day 500 mm va
mod dun panel tuong vay L = 2,4 m. Ty 1€ nay
thay doi phu thudc vao chidu day tudong vay
va chiéu dai panel.

Loi cdm on:

Nghién cuu nay dwoc tai tro boi Truong Pai
hoc Bich Khoa, PHOG-HCM trong khuén khé
dé tai ma s6 T-KTXD-2020-79. Chlng tdi xin
cam on Truong Dai hoc Bach Khoa, PHOG-
HCM da hé tro thoi gian, phwong tién va co so

vdt chat cho nghién ciru nay.

Nguwoi phan bién: PGS, TS. NGUYEN VAN DUNG
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