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TU KHOA

TOM TAT

DAam bé téng cbt thép gia cudng TRC
Kha ning khang cit

Bai bao xé4c dinh d6 nghiéng ctia thanh chéng nén ctia mé hinh gian géc thay dbi cho ddm bé téng cbt thép
gia cuong bé tong cbt soi dét (textile reinforced concrete — TRC) chiu uén théng qua phuong phap ban
phén tich dugc d@ xuit. Mot don vi gian duge st dung dé phan tich dAm bé tong cbt thép gia cuwdng TRC
theo nguyén 1y cong do0. Sdu dim bé téng cbt thép c6 ty 1é a/d = 3.18 va dugc gia cuong TRC theo nhiéu
cach khéc nhau. So sanh két qua thu dwgc tit mé hinh gian 4o d8 xuét véi két qua thi nghiém ctia sau dim
d& khao sat db tin ciy ctia mé hinh gian 4o. Két qua cho thiy géc nghiéng ctia thanh chéng nén trong mo

hinh gian géc kha gidng géc nit trong thi nghiém.

KEYWORDS ABSTRACT
RC beams strengthened with TRC The paper determines the inclination of the compression strut of variable angle truss model for RC beams
Shear strength

strengthened with TRC (textile reinforced concrete) under bending through a proposed semi-analytical
approach. A truss unit is used to analyze a reinforced concrete beam strengthened by TRC by the principle of
virtual work. Six RC beams, which have an a/d ratio of 3.18, are strengthened by TRC in shear with various
schemes. Comparisons are made between the predicted and published experimental results of the six RC
beams strengthened with TRC with respect to the inclined angle of the compression strut at this state to

investigate the reliability of the proposed semi-analytical approach. The results show that the inclination of

the compression strut in the truss models is rather similar to the crack angle in the experiment.

1. Gii thiéu

Hién tai trén thé gi¢i nghién cifu ng x& cit clia dim RC gia
cuong TRC chua dwge nhidu. Tuy nhién, twong ty nhv dAm RC, dAm
RC gia cuong TRC ciling 4p dung mo hinh gian do nhuv 1a co s& cta
hiu hét cic quy trinh thiét ké cit cho dam.

Khi xét don vi gian 4o, ty 1é gia cudng cit va d6 nghiéng cta
thanh chéng nén 6 12 hai dai lwong quan trong anh hudng kha ning
chiu cit cia ddm RC gia cwong TRC. D& don gian héa tinh toan, ta c6
thé gia dinh cac thanh chéng nén nghiéng 45° twong ¥ng véi gée nit
cht dAu tién twong tw dAm RC. Gia dinh nay c6 thé din dén sy danh
gia thip sy déng gop ctia cbt thép cét, dic biét 13 TRC vi TRC tham
gia vao chiu cét 1a cht yéu. Phuong phap nay s dung mot géc ctia
thanh chiu nén lién tyc trén toan bd khoang thoi gian cit cua dam.
Tuy nhién, tit ca cac két qua thuc nghiém chi ra ring céc vét nit hinh
thanh & cic viing khéc nhau thi khac nhau. Do d6, mot géc nghiéng
thay dbi sé thyc té hon. Trén co' s& nay, cdc mo hinh gian géc thay
ddi nén dwgc phét trién.

Bai bdo d& xuit mét mé hinh gian géc bién thién khac biét dé
phat trién 1y thuyét toan dién cho mé hinh cit khéng dan hdi va tng
xit ubn. Céc so dd tich hop sb da dugc gidi thiéu dé tinh toin d6 cling
va sau d6 dugce trién khai trén mé hinh gian dé xac dinh vi tri caa cac

nit giing va kich thudc ctia cac thanh chdéng chiu nén. Phén tich tng
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X cit va ubn duoe thye hién trén mot vai mé hinh gian géc thay ddi
dé x4c dinh d6 nghiéng ctia thanh chéng.

Bai béo dugc chia 1am hai phin. Trong phin diu, mé hinh gian
40 d@& xult dwgc d& cap dé tinh todn géc cit. K&t qua tinh toan tit mod
hinh gian a0 dugc trinh bay & phin ké tiép cta bai béo, két qua géc cit
s& dugc so sanh vi cic két qua cia cac bai bio khoa hoc dugc d@ cap.

2. Mb hinh gian 4o c6 géc thay dbi cho dAm bé téng cbt thép gia
cuong TRC

2.1. Phdn tich cdc thanh phan ctia mé hinh gian do

Phat trién tif mé hinh gian 4o c¢6 géc thay déi cho dAm bé téng
cbt thép ctia Bing Li va Cao Thanh Ngoc Tran [1]. Twong tu nhi dim
bé tong cbt thép, co ché truyén tai cit cho mét ving dién hinh doc
theo dim bé tong cbt thép gia crong TRC (Hinh 1) 14 nhitng dudng
chéo c6 géc nghiéng thay dbi theo vét nit cia ddm. Co ché truyén cit
nay twong tv nhu gidn dwgc mé ta doc theo nhip cit clia dim bi nift
(Hinh 2) nhung c6 thém thanh phin TRC déng gép vio kha ning chiu
cit. Trong mbi don vi gian, thanh chéng chéo nghiéng truyén luc cét
sang nut gidng chiu kéo. Cac thanh thép bién trén va duwéi chiu ubn 1a
chit yéu. P6 bén va d6 cting ctia mdi don vi gian dugc xac dinh bing
cach phan tich ciu tric nhip cit dim gdm c6 nim thanh phin: thanh

chéng bé toéng, nit gifing, thanh thép trén, thanh thép dwéi va TRC.
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Do cling cua don vi gian 13 téng cua tht ca cac thanh phin don vi. St
dung d6 citng ndy, céng ngoai dugc thue hién béi mdi don vi gian c6
thé duoc xac dinh. Pidu nay cho phép kiém tra géc nghiéng ctia thanh
chéng bing cach giam thiéu cong ngoai.

vung bé téng chiu nén

‘r/ ,/) vV Jd

\ vét nirt nghiéng

Hinh 1. Co ché truyén ct cho mét viing dién hinh doc theo dim RC.

w
| hTRC !
w
hTRC

(a) (b) (c)
Hinh 2. bon vi gian dién hinh dwoc phan tich theo nguyén 1y cong 4o.
(a) Bén thanh phan don vi gian dién hinh (b) Thanh phn 5: 16p gia
cwdng TRC hinh chit U (¢) Thanh phin 5: 16p gia cuong TRC hai bén.

Nguyén ly ctia c6ng ao duwgc st dung trong phan tich titng don
vi gian trong d6 do ciing doc truc ctia mbi thanh phin don vi giin 13
phin quan trong nhit va phai dugce nghién citu cin than. Xét mét don
vi gian chiu Iyc cit V nhu trong Hinh 2, gia dinh ring cbt thép cit
dugc phan b6 déng déu theo chidu dai ctia ddm. D9 citng doc truc ciia
ntt gidng (thanh phin 1) 1a:

(EA), = cotBp ,nE A, (1)

Trong d6 (EA), 1a d0 cténg doc truc cta nit gif‘ing, 0 la do
nghiéng ctia thanh chéng nén, p,, 1a ty 1& cbt thép cit, n 1a ty 1& md
dun cta E, / E, E, 12 m6 dun dan hdi cho thép, E, 1a m6 dun dan hoi
cho bé téng, A, 12 khu vire cit hiéu qua dé cit dAm RC.

bbi véi thanh chéng nghiéng, dién tich mat cht ngang dugc xac
dinh bing hinh hoc. Théng thuong:

Agirut = byjdcosd (2)

Trong d6 Ay, 12 dién tich mit cit ctia thanh chéng nghiéng, b,,
12 chidu rong tiét dién dim, jd 13 canh tay don udn. Thi d6 ciing doc
truc ctia thanh chéng (thanh phin 2) la:

(EA)s = b,jdcosbE, = cosbE A, (3)

Trong d6 (EA), 1a d ctiing doc truc cua thanh chéng.

Dbi v6i cac thanh phin chiu ubn, thanh phin chiu kéo phia
duwéi duge gia dinh tdm dat tai tAm cta thanh doc duédi, trong khi
thanh phén chiu nén bén trén dugc gia dinh tim ndm & tim ctia khoi
Gng suéit cu thé. C6 sy khéc biét vé& do cting doc truc gitta thanh ph?m
chiu kéo phia duéi va thanh phin chiu nén bén trén. Di v6i thanh
phan chiu kéo, bé tong trong khu vire thudng bi nitt va khéng déng
g6p déng ké vao dd cting doc truc so v6i cbt thép. Déi véi thanh phin

chiu nén, ngoai d cling bé tong, c6 sy déng gép dd cing tir cbt thép
nén nim & thanh phin nén bén trén. Thong thudng, trong tAm cua cbt
thép nén khic v&i khéi tng suit bé tong. Pé don gian, trong tim cbt
thép nén duge gia dinh 1a & tAm ctia khdi ng sudt bé tong. D cting
doc truc ctia thanh phin chiu kéo (thanh phén 4) la:

(EA)r = EsAs = pnEcAg (4)

Trong d6 (EA); 13 d6 cting clia thanh phan chiu kéo duwdi, A, 1a
dién tich ctia cbt thép doc phia dudi, p, 1a ty 1& cbt thép doc phia
duéi, A/(b,h), A, 12 tong dién tich cta ddm bé téng ct thép.

Dbi v6i thanh phén chiu nén bén trén, d6 ciing doc truc cua
thanh phin chiu nén (thanh phin 3) dugc 14y l1a:

(EA)c = (cby — ADEc + ASEc = by Ec + (1 — DAE, = (¢ + py(n — 1)EcAg (5)

Trong d6 (EA), 1a d6 citng doc truc ctia thanh phan chiu nén, ¢
14 chiéu cao ctia khéi ting suit bé toéng tai itng suit mé men cubi cling
ctia tiét dién dim, h 12 chiéu cao tiét dién ctia dAm, A/ 13 dién tich ctia
cbt thép doc trén ciing, p,’ 13 ty 18 cbt thép doc trén ciing, p/ =
A//(b,h).

Do cling cia 16p gia cwdng TRC (thanh phin 5):

(EA)Tre = ATRCETRCCOSSW (6)

Trong d6 (EA)pc 14 0 cling cua 16p gia cudng TRC, Agcla dién
tich mit ct ngang 16p gia cudng, Erge 12 module dan hdi ctia TRC,
ampe 12 d6 day ctia 16p gia cudng TRC, hyge 12 chidu cao 16p gia cudng
TRC, Wrge 12 d6 rong céi tim TRC, sc 12 khoang cach cac tim gia
cuong TRC.

__ arrchTrCcWTRC

bat frpe = néu gia cwdng TRC loai lién tuc thi ta sé

STRC
khong xét fipc trong cac cong thic.
Cac le thanh phan cta gian dugc tim thiy bing cach 4p dung
cac didu kién can bing tinh. Nhu dugc trinh bay trong Bang 1, nguyén

tic ctia coéng 4o duge 4p dung dé xéic dinh bién dang ctia don vi gian.

Bang 1. Chi tiét cic thanh phin cta gian 4o dim RC gia cuong TRC.

Thanh | Thanh phin | Bon vi tai f | Chiéu |Pd cting doc truc (EA)
phin luc F daiL
1 \% 1 jd cotbp,, nEcAs,
2 v 1 jd COtBE A,
sin @ sin 0 sin®
1 1 jdcot® | S,
3 |(=- —— 1T G+ p (n — D)IEA
(jd cotO)V id cot® h s cAg
4 1 1 jd cot® pNE:A,
jd jd
5 A% 1 Hrgre ArgpcErrc €050 frre

2.2. P6 nghiéng clia thanh chdng trong mé hinh gian géc thay ddi

Bién dang ctia don vi gian 13 tdng ctia cac bién dang thanh
phén, do dé:

pwn
A= ZSF_ﬂ _ g
1EA ™ pyncot 6EAg

jav + <(l,id—cat9) cot® dv + (’id) cntej

Vo
Crmon)ety’ ™ * “oeea,

dV) + Hrre vV (7)

cot OErrcArrcfrre
Hpe = h + age néu tAm gia cuong hinh ch®® U va Hzgc = h
néu gia cwong hai bén.

Trong d6 114 chidu dai nhip cit didu chinh, V 13 lyc ct.
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Phuwong trinh (7) c6 phin diu tién 13 sy déng gép bién dang tir
cic thanh phin cét (thanh chéng va nit gifing), phin tht hai 1a cac
thanh phan uén (ct thép doc chiu ubn va kéo) v phin thit ba Ia cic
thanh phén cit cta vat liéu TRC. Géc dich chuyén 13 xdc dinh bing
cach chia bién dang cho chidu dai ctia don vi gian, do dé:

; :
N +( e, @)

Hrre
a=—-= — V(8
jdcot®  p,ncot?BEcAsy (E-v»p's(n—l))ECAg psnEcAg ) jdcot? 8ErrcATrcfrre ®

Do d6, dd cting clia mdt don vi gian dién hinh vé géc dich chuyén
la:
\% 1
K=-= n 2 Z ©)
“ 1+spin"*e ./ (J’id_mte) X (J%) HTRC

pwncotZ0EcAsa | \(ﬁﬂa's(n—l)) EcAg vs"EcAg/ "jdcot? BETRCATRCITRC

Nhu di lwu § treée day, do nghiéng clia thanh chéng nén (8)
rit quan trong vi né anh hwdong dén kha ning cit ciing nhu do cting
ctia ddm RC gia cuong TRC. Mot 1y thuyét xac dinh géc 6 1a cin thiét.
Tit céc phén tich trén, céng ngoai cho mét Iy cit don vi trén don vi
gian dién hinh 13 téng bién dang thu dwgc. Nhv vay:

14 but s <((]%—cote)zcote s (ild)zcotejd> N Hene 10

Pyl COtOECASy Sp(n=1))EcAg penEcAg COtOErrcATRCITRC

EWD = Ax1 =

V&i mbi dim khi chiu cit sé c6 nhiéu mé hinh gian ao khac
nhau dva trén diéu kién cén bing néi lvc nhung mé hinh gian ao t6i
wu nhét sé 13 mé hinh gian 4o c6 cong ngoai nhé nhit. Cu thé thanh
xién gian chiu nén duge gia dinh 13 phét trién theo huwéng c6 cong
ngoai nho nhit. Do d6, géc 6 1am phuong trinh (10) dat cuc tri nho
nhét 12 6 nghiéng ctia thanh chéng. Bing cch 14y dao ham phuong
trinh (10) theo géc © d& tim cong ngoai nhé nhit, d6 nghiéng cua
thanh chéng duoc tim thiy:

d(EWD) _
— =0 a1
Trién khai phvong trinh (11) dé xac dinh géc 6 can tim:
1 1 Hrre ) .
————+——+————|tan*0
(pwnEcAsa EcAsa  ErrcAtrcfrre

2 @

+ —_—
EcAsa (ﬁ + ps(n — 1)ECAg)
4

3 3
+ 5 an 0 — | =— +— =002
(£+05(n-1)EcAg) ((ﬁps(n—l)ECAg) EcAsa) a2

Phuong trinh (12) 12 moét phiong trinh bic bén cta 6. Pé giai

tan? @

phurong trinh nay c6 thé st dung phwong phap “Thit va Sai”.

Céc nghiém ctia 6 khéc nhau doc theo nhip cit ctia dim 12 bién
1, dai dién cho chidu dai nhip cit c6 sin, 12 khac nhau cho médi don vi
gian. Pbi véi mot mite cit cu thé, quy trinh chia nhip cit bit dau tir
diém tai va di chuyén vé phia gbi tiva trong mot khoang cét. Pon vi
gian dAu tién c6 thé xdc dinh bing cach thay thé tong chiéu dai nhip
cét a thanh bién 1. V6i gid tri nay, c6 thé thitc hién kiém tra jdcot® dai
dién cho chidu dai ctia gian don vi ndy. Néu két qua cho thiy jdcotd
nhé hon a, quy trinh giai phap sé tiép tuc cho don vi gian tiép theo
bing céich cap nhat bién 1 v&i gia tri méi (a - jdcotB). Sau d6, cho don
vi gian tiép theo ¢6 thé thu dwoc véi biéu thite (12) mét lan nita. Qua
trinh s& bi ditng lai khi kiém tra cho thiy bién 1 dugc st dung dé tinh
cho mét don vi gian méi nho hon chidu dai (jdcot®) ctia don vi gian
méi duge hinh thanh nay (nghia 14 chidu dai nhip cét ¢6 sin khéng dt
cho mot gian méi don vi). Cac buéc dugce thé hién thong qua luvu ds
tinh toan (Hinh 3).

Gian thir nhiit: Gian thir hai: Gidn thir n:
Li=a L, =a— jdeotf, L,=L,, - jdeotf, ,
- (12)=>48, -(12)=8, - (12)=

19, >0 => Bude n+1

« L-jdcotd, >0 => Bue 2 :
deotd, < 0=> dimg lai

* Ly-jdeotd, < 0 => dimg lai

« Ly-jdcotd, >0 => Burde 3
« Ly-jdeoth, < 0=> dimg lsi

Il

n+17)
m+17)

Hinh 3. Luu dd tinh todn géc cit cho dim.

Tém lai, phwong phap 1y thuyét nay c6 hai dic diém riéng biét
dé danh gia. Tht nhét, d6 nghiéng ctia cdc thanh chéng duoc tinh
toan tit phitong phép nay 1a khac nhau doc theo khoang cach ti¥ diém
tai dén diém gbi twa. Thi¢ hai, 46 nghiéng ctia cac thanh chéng c¢6 thé
thay ddi khi ting lyc cit. Do d6, c6 thé thy sy thay dbi huéng trong

st phat trién ctia thanh xién gian.

3. Kiém chitng mé hinh gian 40 cho dim RC gia cuong TRC dé

tinh géc chuyén vi

Thoéng sb tinh toan cta dim duoc léy theo thi nghiém duoc
thye hién boi R. Contamine, A. Si Larbi, P. Hamelin [2]. Sdu dim

duge xem xét dé so sanh két qua géc cit.

3.1. Thong sb tinh todn
3.1.1. Chi tiét ddm RC

Dim RC dai 2,0m véi tiét dién chit nhat 150 mm x 250 mm.
DAm c6 cbt dai khéng dbi xitng dé xac dinh phé hoai & mét bén cia

dim va do d6 1am giam trang thiét bi.
3.1.2. Bé tong

Cuong @6 bé tong dugce chi dinh sau 28 ngay 1a 30 MPa (dAm
R30) va 40 MPa (dAm R40). Bé téng R30 c6 kha nang chiu nén 14 30,8
+ 2,5 Mpa sau 28 ngay. Bé tong R40 c6 kha ning chiu nén 1a 42,4 +
3 MPa sau 28 ngay.

3.1.3. Thép

TAt ca cac cbt thép ddu c6 d6 bam dinh cao $500. Ung suit
trung binh ctia 14 570 + 13 MPa, v&i mé dun dan héi 1a 210.000 +
5750 MPa va bién dang chay déo 12 2,7 + 0,04 %.

3.1.4. Bé tong cot dét (TRC)

Bé tong cbt dét (TRC) 1a mét loai vét liéu téng hop vita va cbt
dét duge phat trién cho ng dung gia cwdng chu kién bé téng cbt
thép. Vita Portland bao gdm mét chit két dinh ¢6 kich thuéce hat nhé
hon 1 mm dugce ghép véi cbt thép dét thiy tinh AR (vai dét kim sgi
doc, v&i sgi doc dugce lam béng polyester mot cach c6 hé théng dé tao
st 6n dinh hinh hoc cho vai dét) (Hinh 4)
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Polyester

Verre AR

5 mm

Hinh 4. Ciu triic bé téng cbt dét (TRC) [2].

Theo céc tiéu chudn hién c6 dé gia cwong dAm bé téng cbt thép,
tng x1f gi¢i han dwgc vu tién [4-5]. V&i muc dich nay, mét chit long
ngim tdm LATEX da dugc sit dung cho cbt thép dét ngay trude khi thi
cong [6-7].

Ba d6 day trung binh cta bé téng cbt dét da duoc sit dung (1.7
mm, 5 mm, 10 mm). Ba d6 day nay dwoc lién két véi cling ty 18 cbt
thép (4,36 %), chi lién quan dén soi thiy tinh va khéng bao gdm soi
polyester, cung cip su 6n dinh hinh hoc cha yéu.

Lép bé téng cbt dét (TRC) d6 day 10 mm duge thi nghiém kéo
trire tiép dé khao sat cac thudc tinh, két qua trinh bay trong Hinh 5 va
Bang 2.

45 -
40
35 1
30 --m-mmmm e
P Y S ——
B R e
15 4=
10 -2

=2 RS o e
]
|
1
|
1
|
1
|
|
1
|
L
]

Average stress (MPa)

\Ecarl 1€cap

Average strain (%o)

Hinh 5. Biéu d6 quan hé itng sut - bién dang ctia bé téng c6t dét (TRG) [3].

Bang 2. Céc thudc tinh cua bé tong cbt dét (TRC) [3].

Ocarl 2,2 Mpa
E, 6470 Mpa
Ecarl 0,034 %
Ocar2 8,2 Mpa
€eura 0,21 %
Ocar3 41 Mpa
E, 2720 Mpa
€cars3 1,4 %
Khoang cach nit trung binh 4 mm
b0 rong khe nit trung binh Q 0,006 mm

3.2. M6 hinh thi nghiém
Thi nghiém ubn bén diém (Hinh 6).

2 steel rebors 96

24_stirrups 96

i - £ | ]
|
Tal] 1] [

alzl 220 [ T | = SR Y la

3 steel rebars 920/ 700

1000 |

Image correlation zone

——————————————————— LvoT n

; transducer i

- 2000 -

Hinh 6. M6 hinh thi nghiém chung [2].

Céc dim gia cwdng trong thi nghiém dugc ky hiéu (Bang 3), cu
thé cic miu duogc trinh bay trong Hinh 7.

Bang 3. Céch ky hiéu cta cac dim thi nghiém [2]

P1 P2 P3 P4 P5
Cwong d6 | Cach b tri | B . Composite
o L. Hinh dang tam| Quy trinh ,
chiu nén tam gia . A o dugc st dung
A . gia cuwong thuc hién PR
bé tong cwong va d6 day
X TAm Lép
30 |40 ,. | Lién . ; N
Dai 2 bén |Chit U| dic |bang
MPa |MPa tuc <
san | tay
R30 |R40| S C SB uJ P HI

TRC  R30-5-SB-P-

Dyl 00 “E TRC(5)
{100,
me Ao | D o)
100 F-
40,40 5 ::g;u;-m-
P I |[]
2 &
130, m_l l “jD {R‘:g(-g;m.m.
%1 500 | %
100 5 R0 R40-5-UJ-HI-
— = TRC(5)
[T | [
1100
S VI IS g
T T |
2 0 F

Hinh 7. Céch bé trf va kich thudc ctia vat lidu gia cuong dé
thi nghiém [2].
3.3. So sdnh két qud

Dya vao géc ntit cta thi nghiém ta dung 1én duge géc nghiéng
ctia mé hinh gian do (Hinh 8), sau d6 ta so sdnh géc nghiéng tinh
duge tit md hinh gian ao d& xult so v&i géc nghiéng ctia thi nghiém
(Bang 4).
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R30-C-UJ-HI-TRC(5) R30-S-SB-P-TRC(10)

R40-S-UJ-HI-TRC(5) R40-C-UJ-HI-TRC(2)

Hinh 8. Géc nghiéng cua m6 hinh gian ao dya trén géc ntit.

Bang 4. K&t qua so sanh géc cit theo thire t& va mé hinh gian 4o d@ xuét.

s 3 N o, 3 Géc cit tinh toan bing mé hinh gian Géc cét theo quan sat méu thi s
Mau dam thi nghiém bon vi gian ao th& s % o Sai s6 (%)
40 dé xuat () nghiém ()
1 43,9 44,6 1,595
R30-S-UJ-HI-TRC(5)
2 42,9 43,1 0,466
1 43,8 46,0 5,023
R30-S-SB-P-TRC(5)
2 43,1 44,2 2,552
R30-C-UJ-HI-TRC(5) 1 44,0 43,8 0,457
R30-S-SB-P-TRC(10) 1 44,0 47,4 7,727
1 44,1 43,1 2,320
R40-S-UJ-HI-TRC(5)
2 42,9 41,8 2,632
1 43,9 44,0 0,002
R40-C-UJ-HI-TRC(2)
2 43,0 43,7 1,628
4, Két luan
Loi cam on

Két qua tinh toan tit mé hinh gidn ao d& xuét cho dim bé tong
cbt thép gia cudng bé téng cbt dét TRC cho két qua phit hop véi thuc Nghién cttu ndy duoe tai trg béi Quy Phat trién khoa hoc va cong
nghiém, vi viy mé hinh gian do d& xult c6 thé hd trg hiéu qua cho  nghé Quéc gia (NAFOSTED) trong dé tai ma sé 107.01-2019.304.
nghién cttu va danh gid Gng x@ cit ctia dim bé tong gia cuwdng bé
tong cbt dét TRC, gitip tiét kiém thoi gian va chi phi. Tai liéu tham khao

Géc nghiéng tinh toan ti¥ mé hinh gian o dé xuét kha sat véi
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