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M6t phwong phap tinh toan gia cwéng dam bé téng cot thép

bang thanh cing trng lwc trwdce

A calculating method for reinforcing concrete beams in frame system by pre-stress steel bar

Ngay nhan bai: 16/12/2017
Ngay sUra bai: 21/1/2018
Ngay chap nhan dang: 09/2/2018

TOM TAT:

Trong tinh hinh hién nay, c6 thé thdy viéc chuyén déi cong ning cta
mot phan hodc toan bd chung cu, cao 6¢ van phong sang cac dang
khac nhu siéu thi, trung tAm ngoai ngii, truong hoc dang xay ra. Khi
thay d6i cong nang c6 thé lam thay d6i tai trong cong trinh, diéu d6 da
lam anh hudng dén két cdu ctia cong trinh. Vi vay, vin dé€ cin thiét 1a
tang cuong kha nang chiju tai ctia cdu kién cong trinh hién hitu sao cho
dap ting tai trong méi mot cach bén viing lau dai va tiét kiém.
Phuong phap gia cudng bing day cing, thanh cing ting luc truge cho
cdu kién ddm va dan da dugc tinh todn dp dung nhiéu noi. Dé thdy
rdng: cdc cdu kién dugc gia cudng trong cac codng trinh trude cé mo
hinh lam viéc la ddm don gian.

Bai nay trinh bay m¢t phuong an tinh toan gia cuong dam bé téng c6t
thép bang phuong phép thanh cing ting luc trudc, khi ddm lam viéc
trong hé khung siéu tinh. Trudng hgp nay sé c6 van dé phic tap la
phai xét dén anh hudng ctia phuong phap cing ting luc trudc dén cac
cdu kién xung quanh do su phén phdi noéi luc trong cac cdu kién cua
két cdu khung siéu tinh.

ABSTRACT:

Today, many buildings are constructed as aprtment buildings. In future,
there will be a shift in the function of a part or all of an apartment
building, office building into other forms such as a supermarket,
a foreign language center, a school will happen. When a change of
function can change the work load, it affects the entire structure of the
buiding. Therefore, it is necessary to increase the load capacity of the
existing structural elements to meet the new load in a sustainable and
economical manner.

Tension reinforcement method, pre-tensioned bars for beam and
truss structure has been calculated to apply in several situations. It’s
easy to see that this approach is applied in a number of structures -
such as bridges - with simple beams.

This paper presents a method for calculating reinforcement of
reinforced concrete beams by pre-stressed bar method, when the
beam is working in statically indeterminate structures. In this case, it is
very complex to consider the effect of post-tensioning on surrounding
structures due to the distribution of internal forces and moments on
the structural components.

Nguyén Chi Hung - Trudng Pai hoc Su pham Ky thudt TPHCM
Nguyén Pinh Hién - Vién Co hoc va Tin hoc ting dung.

Nguyén Chi Hing, Nguyén Dinh Hién

1/. Cac trudng hop can gia cudng dam:
1.1. Trudng hop tang tai tac dung l1én dam:
Trong cac cong trinh nha nhiéu tang, dam Bé téng cbt thép,
thudng chiu tai phan bé hinh thang hodc hinh tam giac, ching ta
c6 thé qui d6i vé tai phan bé déu. Do d6 & day sé khao sat trusng
hgp tai tac dung phan bé déu trén dam.
Khi dam bé téng c6 thép chiu céac tai trong phan bé déu co tai
trong gia tang, xem xét kha nang chiu tai ctia dam véi tai trong
cudi cung (tai ban dau + gia tai). Néu ndi luc cudi cing vuot qua
kha nang chiju tai ctia dam (hodc Uing sudt do tai trong cudi ciing
gay ra I6n hon cudng d6 cho phép cua vat liéu) thi ta phai tién
hanh tinh toan gia cuong.

Trudng hop nay, ta c6 thé gia thiét la trén dam chua xudt hién

vét nut.

1.2. Trudng hop giam cudng do vat liéu:

Khi xac dinh vat liéu két cau bi gidm kha nang chiu luc, nghia la:

R =R xy

Trong d6: R : Cutng d¢ vat liéu sau suy giém

R,:cuong dé vat liéu ban dau

y < 1: hésé giam cuong do

khi d¢ ta sé tinh todn dung phuong phéap gia cuong thanh céng

Ung luc trudc dé dam bao dam BTCT chiu tai trong yéu cau nhu

ban dau.

Trudng hop nay, ta cé thé xdy ra 2 tinh trang:

e Tinh trang ddm chua xudt hién vét nit (hodc rat it c6 thé
bé qua).

e Tinh trang ddm xudt hién vét nit rdt ré. Trudng hop nay
phai xem xét dé cing ciia dam c6 ké dén su xudt hién vét
nut.

2/. Trang thai dng suat trén tiét dién dam trudc va sau gia

cuong:

Cau kién dugc nghién ctiu gia cudng & day la cdu kién dam chiu

udn. Néi luc tuong Ung vdi suat phap qua tai la momen uén.

Momen udn gia tang, nghia la tdng (ing sudt phap (nén) trong

vung bé toéng chiu nén cua tiét dién, déng thai gia tri ing suét kéo

trong c6t thép chiu kéo cling tang.

Néu (ing sudt trong cot thép tang vugt gidi han cho phép, ta xem

nhu cdu kién khéng da kha nang chiu luc. Theo yéu cau thiét ké

két cau bé tdng ot thép, iing suat téi han trén tiét dién phai xuat
hién trén cot thép trudc bé tong, nghia la khi qua tai, cot thép dat
trang thai gidi han truéc.

Phuang phép gia cudng -mét cach so khai- c6 thé xem 1a bé sung

thém c6t thép chiu kéo song song vai cot thép chiu kéo ban dau.

Théng thudng, khi thém cac thanh thép bé sung, khi dam tang

thém bién dang, cac thanh thép gia cudng mdi nhan bién dang

va tham gia lam viéc chung véi dam. D& cac thanh thép méi tham
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gialam viéc va chia tai ngay tuc thai véi cac thanh thép c(, ta phdi tao cho
ching mot do dan ban dau, nghia la tao ting suat trudc cho thanh thép
gia cudng. D& tan dung kha nang chiu tai cta thanh gia cudng, ta can
cang thanh nay sao cho khi dam nhan tai toan bé (gom tai trong ban dau
va gia tai), thanh cang gia cudng sé dat trang thai gidi han.

Khi khdo sat trang thai (ng suit trén mat cit ngang nguy hiém (c6 gia
tri Ung suat I6n, doi hoi phai gia cudng) ta nhan thay trang thai ing suét
trudc va sau khi gia cudng cang cap trén tiét dién d6 co su thay d8i vé
nguyén ly. B4 la nguyén nhan co ban tao nén két qua phuong phap gia
cudng.

Tru'éc khi cang cdp:

Dam la cdu kién chiu uén: khéo sat tiing suat trén mat cat ngang ta thay
c6 vung bé téng chiu nén (x.b) va cét thép chiu kéo. Ving bé tong con
lai ((h-x)*b) xem nhu khéng lam viéc (gia thiét bé tong khong chiu kéo).
Sau khi cdang cdp:

Luc cang cap tac dung lén dam tao hiéu ting luc nén. Phuong phap cang
phai tao momen uén ngugc dau véi momen udn do tai trong gdy ra. Nha
vay, téng Ung suat kéo trong ct thép ban d4u sé gidam sau khi cang cap.
Hon nira, hiéu ting nén cling tac ddong modt phan 1én cot thép, gay ting
suat nén, lam gidm gia tri ing suat kéo do tai trong. Két qua la ta c6 thé
dua gia tri ing suat kéo trong cét thép ban dau vé duéi cudng doé cho
phép thiét ké ctia thép.

Xét phan bé téng, luc nay, ing sudt nén khéng con tac déng cuc b trong
vung (x.b) nhu ban dau. Vung chiu nén ma& réng trén tiét dién, ving md
rong nay phu thudc do léch tam. Nhu vay ta da huy dong mot phan bé
téng khéng lam viéc ban dau vao tham gia chiu luc, gitup tang kha nang
chiu tai cia dam.

- :_M -
— |

il
o

Hinh 1: Phan b ting sudt
Hinh 1(bén trdi) : 1a Ging suat trén mat cat ngang khi xét momen uén. Hinh
1(bén phai) la Gng suat trén cung mat cat ngang khi xét luc nén do thanh
cdng.
Ung sudt téng hop xdc dinh theo phuong phdp céng tdc dung)
3/.Trang thai chiu luc dam gia cuéng
Qua khéo sat mo hinh lam viéc trén, ta thdy, trudc khi gia cudng thanh
cang dam chju udn, sau khi gia cudng thanh cang dam lam viéc mé hinh
thanh chiu nén léch tam. Va day sé 1a mé hinh kiém tra kha nang chiu tai
clia dam trudc va sau khi gia cudng. Sau khi gia cudng cdng cdp, ddm
duoc kiém tra theo mo hinh thanh chiu nén léch tam.
4/.Xay dung mo hinh chiu luc dam khi gia cudng trong Etabs:
Viéc tinh toan néi luc trong dam don gian, la hé tinh dinh, chi can xac
dinh trang thai ndi luc bién d&i trén moét dam dudi tac dung cla luc thanh
cang. Néu xét dam trong hé khung siéu tinh, viéc cang cap khéng nhiing
gay bién déi noi luc trén dam cén gia cudng ma con gay hiéu tng 1én
nhimng cdu kién chung quanh théng qua tac dung phan phéi néi luc theo
tuong quan doé cuiing gilra cac cau kién.
CAc bai toan thanh cing gia cudng trudc day da dé cap trong phan téng
quan, hau nhu dugc tinh toan trén mé hinh dam don gian, dugc tinh toan
bang tha céng. D& c6 thé khao sat tdng quét dnh hudng cua luc thanh
céng tac dong trén hé khung siéu tinh, khé cé thé tinh bang tha cong, ta
can trg giup ctia phan mém tinh toan. Do dé. can xay dung mé hinh phu
hop trong chuong trinh tinh toan. & day kién nghi st dung chuong trinh
tinh toan Etabs vi n6 thong dung va hé trg tot cho tinh todn khung két
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cdu cong trinh.

Dé xay dung mé hinh, ta quan niém luc thanh cang tac dung lén dam
dong vai tro ngoai luc. Luc nay tac dung dong thai vai hé tai trong khac
nhu: tinh tai, hoat tai, gia tai... Luc thanh cang sé tac dung lén dam khung
thong qua lién két cua thanh cang vai dam.

Ching ta cdn xét cdc phuong phdp cdng thanh, xéc dinh phuong thiic
lién két va xay dung mo hinh lién két dé quyét dinh cach thuc thanh cding
tdc dung tai lén dam. Tir d6, c6 thé xay dung mé hinh tai tdc dung ctia
thanh cdng trén so d6 khung trong mé hinh Etabs.

C6 2 phuong phap co ban tao thanh cang la:

1/. Phuong phap thanh cdng ngang. 2/.Phuong phap thanh cédng véng.
(Ngodai ra, con phuong phdp thanh cdng phéi hop hai logi trén)

4.1 Phan tich luc cdng vamé hinh tac dung luc cang trong Etabs khi day
cdang ngang.

MAT BUNG

| — -

Lue cang Luc cang

LUC TAC DUNG LEN DAM KHI CANG

Hinh 2: So @6 thanh cang ngang

N Y 1 n

—b g:—
e

Hinh 3: So @6 luc téc dung cta thanh cang 1én dam
Ta thdy rang, tai lién két thanh cang vao dam, luc cang sé tac dung mét
lyc va mot momen 1én dam théng qua lién két. Dung phuong trinh can
bang dé xac dinh céc luc lién két nay.
Nhu v@y, mé hinh Etabs trudng hop thanh cdng ngang, luc tdc dungcua
thanh cdng dugc dua vaomé hinh tai lién két thanh cdng véi dam gom luc
doc truc NvamomenM_.
4.2 Phan tich luc cang va mé hinh tdc dung luc cdang trong Etabs khi day
day cdng vong:

MAT BANG
ol e - OF
MAT BUNG
y =
Nix s N
o
,,,,,,,,,,,,,,,,,,,,,, WL L L S S
X"\\ Dx DXRL' //
Tx ““““X‘ e Tx ‘

LUC DO THANH CANG TAC DUNG
LEN DAM KHI CANG

Hinh 4: So @6 thanh c@ng vong
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Hinh 5: So d6 luc lién két thanh cdng vong tac dung Ién dam

T hinh 5 ta xac dinh tac dung cta luc cang X trong day cang lén dam
thong qua cac lién két nhu sau [2]:

X=T +N, / X

N, =X'cosa f,sina +cosa
=

D, =X'sina Xcosa

. X = o .
T =fD,=fX'sina f.sina +cosa

(4.1)
Goc a thudng gidi han tir 15° dén 35°. Nhu vay gia tri N_bién thién tu
0,795X dén 0,895X. DE don gian cho bai todn ma két qua sai léch trong
pham vi cho phép ta ldy gia tri trung binh bang
N_=0,826X,T, =0,174X, D, = 0,386X.

(4.2)
Cang theo [2], truc trung hoa ciia dam dao ddng trong pham vi 0,4h tGi
mép chiu nén cda tiét dién (h - chiéu cao cla tiét dién), cho nén co thé
dua vao gia tri mémen dau dam duéi tac dung ctia day cang la:
M, = 0,4h * 0,825X= 0,33Xh

(4.3)
Khi ché tao lién két tai diém ubn cong day cang, ta c6 thé khit ma sat
thanh cang va lién két (vi du diing con |an dé day cang truct trén lién két).
Khi d6 f =0, va T =0.
Nhuvd@y, mé hinh Etabs trudng hop thanh cdng vong, luc tdc dung cua thanh
cdng dugc dua vao mé hinh tai lién két thanh cdng véi ddm gom luc doc truc
N_, D, vamomenM. .
5/.Xac dinh dé ciing cia dam dugc gia cudng
Trudng hop ddm chua xudt hién vét nat
Dam bé tong c6t thép khong phai bang vat liéu dong chat. Tuy nhién, xét
ham lugng c6t thép hgp ly trén mat cat ngang ctia dam, hon nira bé téng
la vat liéu gion, c6 bién dang rét bé tu khi chiu luc dén khi chua xuat hién
vét nut. Diéu nay cho thay, bién dang ctia dam khi chua xuat hién vét nat
phu thuéc chl yéu vao d6 ciing E, ctia vat liéu bé tong. Do do, ta xem do
clng ctia dam bé tong c6t thép khi chiu udn chua xuét hién vét nat la (E,
.J,) trong dé:
E,: la modun dan hai ctia vét liéu bé tong dam.
J,:1a momen quén tinh cua tiét dién bé tong dam, lay déi véi truc vuéng
g6c mat phang uén.
Trong Suic bén vat liéu ta c6 cong thic tinh d6 cong dam chju momen
uon M la:

1 M

r E,J, (5.1)
Véi r la ban kinh cong ctia dam tai tiét dién khao sat.
Trudng hop dam da xudt hién vét nut :
Ta c6 do cling B clla dam dugc tinh theo cong thic [3]:

B = Zl hO

v, (1_ Z ] . v,
EAAS e ((0/ + g)bhnEb}/W (5 2)

Z, - canh tay don ndi lyc tai tiét dién co khe nut (theo TCVN 5574-2012.
Ws, i @ &y, : Cac dai lugng nay xac dinh theo TCVN 5574-2012.

6/. Xac dinh luc cang trong thanh cang khi gia cuong, duéi tac dung
cla tai trong q phan bé déu trén dam don gian

6.1/.50 b6 chon tiét dién day cang

Xac dinh momen uén ndi lyc gia tang AM do tai trong gia tdng q gay
ra[2]:

M=M-M
gh
(6.1)
M, : Momen udn tai tiét dién nguy hiém ctia ddm dat trang thai gi6i han.
M: Momen uén do téng tai trong gém tai ban dau va tai gia tang..
So bo chon tiét dién day cang theo cong thic sau:

_ AM
Ao = m,RZ

(6.2)
trong d6:m_- hé s6 diéu kién lam viéc clia day cang lay tir 0,6 + 0,85;

R, - cudng do tinh toan cla c6t thép;

Z - canh tay don ndi luc ctia day cang dugc xac dinh:

Z=(0,75+0,85)h,,

h_- chiéu cao tir bién chiu nén cla tiét dién tdi trong tam day cang.
6.2/. Phuong phap thanh cang ngang:
° Trudng hgp chua xuét hién vét nit - hoac vét nit nhé
(trong vuing bé tong cda I6p bao vé)

T

> -
X X

|

Hinh 6: S¢ d6 gia cudng thang cang ngang

Truong hgp nay, ta co:

Dam vai cac thong so:chiéu dai |, dién tich tiét dién A,, d6 cling uén la
EJ, (goitatlaEJ).

Thanh cang cé tiét dién A _vaE,_

So do tinh - gia thiét doan C tuyét déi clng:

Ta tinh X bang phuaong phap luc:

1 ¢
0, X, +4,,=0 AlpzfﬁEJ
. b b

1p

]

Khitinh &,, ta ké dén bién dang doc truc cia dam va thanh céng.

c’l l l
= + +
E.J, AE,. AE,
2
= q! va Q=c+ Ly + £y
Gidirataco: 12 cAE, 4E, 63)

e  Trudng hgp trén dam da xuat hién vét nut: [2]
Trudng hop nay, ta cé
Dam véi cac thong sé:chiéu dai |, dién tich tiét dién A, d6 ciing uén la B.

Thanh cang cé tiét dién A _vaE,
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2
:ql va Q=c+ B + B
120

CAtcEtc AbEb (6.4)
Ta c6 cong thuic tinh luc thanh cang la (tra bang [2]):  So sanh ta thdy su
tuong ting d6 ciing B va E, J, trong 2 trudng hgp.
6.3/.Phuong phap thanh cang vong:
e Trudng hop chua xuat hién vét nit — hodc vét nit nhé (trong ving
bé tdng cla I6p bao vé)
Trudng hop nay, ta cé:

pebbnd bbb b lllllllll};
A = x':"x - 2

Hinh 7: So d6 gia cuong thanh cing vong

Dam v6i cac thong s6: chiéu dai |, dién tich tiét dién A, d6 cling uén la
E,J,. (g0 tat 2 E,J,).

Thanh cang co ti€tdién A _vaE_

So d6 tinh:

Theo [1] va thay d6 cing dam la E J,:

1
P =
X =0.0609%¥q/>
q va 0,4KK, +0,4h+0,99K, +0,87K (6.5)
E.J 1 E.J
:EbAbh : Ko:cos3a ;KlebAbh
Vai: te* e b7 (6.6)

e  Trudng hop da xuat hién vét nut: [2]

Trudng hop nay, ta c6

Dam véi cac thong sé:chiéu dai |, dién tich tiét dién A, d6 ciing udn la B.
Thanh cang co tiét dien A _vaE

Tra badng [2]:

X =0.0609¥ql’

1
Y=
V6 0,4KK, +0,4h+0,99K, +0,87K
(6.7)
Trong d6: K = B ;0 K, = 13 ; K= B
Ah cos’ E Ah

6.8
Luuy : Khi xdc dinh iing luc trong ddy cing khéng ké dén tinh tdi vi( khi)
ddat thanh déy cdng thi tinh tai da tdc dung Ién két cdu cho nén khéng
anh huéng dén luc céng day.
7/. Xac dinh luc cang trong thanh cang khi gia cuéng, dudi tac dung
cta tai trong q phan b déu trén dam khung
Hién nay, chua c6 céng thtc tinh luc cang gia cudng cho dam téng quat,
bai béo dé xuat mét phuang phap dé xéac dinh luc cdng trén dam khung
théng qua mé hinh dam don gian.
Trén dam khung, tai tac dung lén khung sé tao momen uén. So sanh gia
tri momen uén I6n nhat trong dam khung va dam don gian cting nhip
(sau nay goi la dam mo hinh tuong duong - Dam MHTD)
Theo (4/.) biéu d6 ndi luc trong dam vdi cing mét tai trong sé phu thudc
d6 ciing 2 ndt dau dam, c6 thé néi la: phu thudc vao do cing céc lién két
(tuc la d6 cling cac cdu kién chung quanh) néi vao dam can gia cudng
ma gié tri momen uén (duong) 16n nhat trén dam sé thay déi du cung 1
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tdi trong.
Nhu vay, c6 thé noi, cac cau kién chung qunh lam thay déi hiéu tng cta
tai trong tac dung lén dam, ching ta c6 thé thay ré diéu nay qua phuong
phap phan phéi momen trong co hoc két cau 2.

Goi momen duadng I6n nhat trén dam don gian nhip L tai phan bé déu
qlam_,.

Goi momen duong I&n nhat trén dam co nut ciing 2 dau (dam trong hé
khung) cling nhip L, cling tai phan b6 déu g la M.
My

Mmh

Khi d9, ta tinh hé s6: (6.9)
va goi la hé s6 hiéu dung cua tai trong, 1én momen uén duong, phu thuéc
dd ciing dau dam.

Véi tai phan bé va tai tap trung cac gid tri nay cé sai khac. Goi u,, lahé s6
hiéu dung truang hop tai phan b, va v, 1a hé s6 hiéu dung trusng hop
tai tap trung, ta c6 do thi (Hinh 7)

DE tim luc cang cap gan dung, ta xdy dung dam moé hinh tuong tuong, la
dam don gian cung nhip. Tai trong, la tai phan bé (hoat tai gia tang) dang
tac dung lén dam khung, nhung nhan véi hé s6 hiéu dung u_ (vi tai nay
la tai phan bé). Tinh toan luc cang trén mé hinh tuong duong. DE tim luc
cang cap gan dung, ta xdy dung dam mé hinh tuong tuong, la dam don
gian cung nhip

1.1
o | TR
5.09»\
C 0.8 !
=
207 1SN
=06———3 l'::._t_
«Q V- ’
205 '\' s eewemw |, - ¢ -phinbd
= 8;‘ ok 3 Rdn ot JF 3= =vy . —#— tiptrung
£332IIL38888888 E
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— = Nt O B — = — o0 <
P cirng Niit dim

Hinh 8: D4 thi v, va v, theo thay ddi do cting dau dam( dam BTCT 250x500)

Tai trong, la tai phan bé (hoat tai gia tang) dang tac dung lén dam khung,
nhung nhan vai hé sé hiéu dung u,, (vi tai nay la tai phan b6). Tinh toan
luc cang trén moé hinh tuong duong.

Pua luc cdng nay vao khung dé tinh toan noéi luc va kiém tra két qua
gia cudng. Luu y rang, luc cang bi mat mot phan hiéu dung 1én dam do
anh hudéng cla cac cdu kién chung quanh. Khi d6, luc cang dat vao dam
khung la luc cang trén dam mo hinh chia cho hé s6 hiéu dung v,
1.10

100 - »
0.90 -
w080
=
E o
& o
T 060 | /
=
Z 050
0.40
030 040 050 060 070 080 090 100 1.10

NUY-phén b6

Hinh9: D0 thi tuong quan v,, theou, trén cling 1 dam.
8/. Xac dinh luc cing trudc - iing suat trudc trong day cang
Ung suét trudc trong day cdng dugc xac dinh theo biéu thuc:



o,=m,R, —0-(8.1)

Trong do:
0 - Ung suat trong thanh cang khi dam mé hinh chiu hoat tai.
m_— hé s6 diéu kién lam viéc clia day cang, lay 0,6+0,85

R, - cudng do thép lam day cang.
Luc cang ban dau trén dam mo hinh trudc khi tang tai:

Xo—mh = GoAtc—mh

Cang nhu trén can phai chia luc cang truéc cho hé s6 hiéu dung v

(8.2)

ttrt
Xt :Xl—mh+ o—mh
c

Uttr Uttr

Luc cang dat vao dam khung la : (8.3)

Do dé cén tang tiét dién thanh céng tinh ti dam mé hinh

Afc:M

Uttr ( 8.4)

9/. Xay dung mé hinh Etabs chiu tai ciia khung véi toan bo tai trong,
ké ca tai gia tang, va luc cing cap.

Sau khi tinh lyc céng gia cudng, ta tinh tac dung cla luc nay vao dam
théng qua lién két day cang vao dam.

Hoan tat mé hinh Etabs, theo (4/.) va tinh toan noi lyc trong khung.

10/. Kiém tra kha ndng chiu luc cia dam sau gia cudng

Kiém tra kha nang chiu nén ctia dam sau gia cudng dugc thuc hién theo
céc cong thic quy dinh trong tiéu chudn thiét ké két cdu bétdng c6t thép
da6i véi cau kién chiu nén léch tam [3].

+D3i vsi dam don gidn khi cadng nhu vay sé xay ra 2 trudng hop: nén léch
tam & nhip va nén léch tam rat bé & dau dam.

+Dai vai dam trong khung: Nén léch tam d6i véi moment am tai géi, nén
|éch tam véi moment duong & nhip.

+ Khi gia cudng cang véng cling can kiém tra luc cit trén dam.

Ngoai ra, cling can can phai xem xét va kiém tra dnh hudng ctia phuong
phap thanh cang dén noi luc trong cac cau kién chung quanh.

Tai day c6 nhan xét la:

Trong trudng hop dé ciing nut dau dam gia cudng la nhé, momen am tai nat
sé nhé, khi dé phuong phdp cdng ngang sé thich hop.

Trong truding hop dé cting nat dau dam gia cudng la I6n, momen ém do tai
trong tai nut sé I6n, khi dé phuong phdp cdng vong sé hgp ly vi momen
do luc cdng sé lam giam gid tri momen dm. Néu diing phuong phdp cdng
ngang, momen am sé bj tang thém do momen cta ddy cdng gay ra.
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Hinh 10: D thi gid tri momen (do tai phan b6 q=10kN/m)) thay ddi theo d§ cting ndt dau dam.
11/. Cac buéc tinh toan:
Buéc 1. TU ti trong can gia tang tinh momen gia tang trén mat cat nguy

hiém AM. Xdy dung ddm mé hinh tuong duong véi hé sé u, nhu (....).
Bu'éc 2. Chon sag dé day cang va chon so bo tiét dién day cang.

Buéc 3. Xac dinh dé ciing ctia dam dugc gia cudng.

Bu'dc 4. Xac dinh Ung luc trong day cang dudi tac dung cuta cac hoat tai
sau khi gia cuong.

Bu'dc 5. Xac dinh Uing luc cang trudc trong day cang.

Buéc 6. Tinh toan luc day cang tac dung Ién dam théng qua lién két. Xay
dung mé hinh tinh toan trong Etabs. Tinh néi luc két cau sau khi tang tai
va gia cudng.

Budc 7. Kiém tra lai khd nang chiu tai ciia dam sau khi gia cudng.

12/. Mét s vi du

Vidu 1: Tinh todn gia cudng dam don gian bé tong c6t thép (BTCT) bang
thanh céng ung luc truéc:

Dam c6 sa do tinh cho trén hinh,

tiét dién hinh chit nhat 25cm x50cm, chiéu dai ctia dam | = 6 m, vai c6t
thép A = 9,42 cm2-(3020),

R, =28x10*kN/m2, m_=1,0.

Bé tong B20 (mac250), R,=11500 kN /m?

m,=0,7. Ric =1400 kN /m?

(278 =1,0

Tai trong tac dung Ién dam: Tinh tai: g = 15 kN/m ; Hoat tai p = 9 kN/m
Yéu cau gia c6 dé€ dam c6 thé chju thém tai trong a,, =10kN/m
Tim ndi luc dam bang phuang phap tinh toan (a,=g+q+q,):

<2 _34%6?
Moment gitia nhip : M :q2T=%=153 kN.m

Kiém tra c6t thép can thiét khi chiu q, (thém tdi gia tang): 4, = 13,5¢m?
A, > A =942cm2(3020), ‘
Nhu vay khi tang thém tai trong, dam khéng thoa bén.
Bai todn gia cudng bdng thanh cdng ngang
2 2
ang=Te” 1067 s anm
8 8
Xac dinh so bg tiét dién thanh cang. Trudng hgp nay pb =1.Ta khong
can thiét 1ap dam mo hinh tuong duong.
v&iRs = 28x'04 kN/m? mo=0,7; = 0,85 ho=0,47 m
450000
[, = =57 cm’
0,7x0,85% 47 x 2800

Chon 2020 4,, =6,28 cm’
Tinh luc cdng X trong thanh cang gia cudng

Truéng hop ddm chua xudt hién vét nirt (ddm c6 dé cimg E,J,):
Ebe =2,7x107x 260416 x108 = 70312 kN.m2

EJ,  EJ,
cA E

e te bbb

Tacd: Q=c+ =2,1m

Luc cang X, trong thanh cang: x|, = % =26,6kN
(Khi tinh lyc cang ta khéng ké tinh tai)
Tinh tng suat trudc (o), luc cang trudc trong thanh cang

X
_ :£:42356,69kN/m2
A 6,28x10™

o,=mR —o=0,7x28x10" 42356 =153644 kN / m’

= Luc cang ban dau trudc khi dat hoat tai:

X, ,=0,4,=153644x6,28x10-*=96,48 kN

Tinh néi luc dam sau khi gia cudng va cang thanh thép béng tinh toan
tha cong:

Hai thanh céng ngang dat léch tam d6i véi dam, nén tai cac goi tua clia
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dam phat sinh moment uén M, & 2 dau mut:
M, =N, xC=123,1x0,3=36,93 kN.m
Momen uén tinh toan gilta nhip dam la:
XM =M_+M,+M —~M, =116,07kNm

got = 10 kN.m P = 9 KN/m
- lﬂ Ml¢ g =15 kN/m Al
I , .
1 o 7
_ 6000 . X Al X
250
Mg =67,5 kN.m Mo = 36,93Tm T T
Sy ’ *
\ 7z = 116,7 kN.m s
Mp = 40,5 kN.m s
“Magt =45 kN.m
> 2 __8
3620 =l
2420 =
- ! TAo = 6,28

L] A-A
7 ”\ qu, =30kN

Hinh 1113 cac biéu d6 momen udn tinh béng phuong phap thd cong. Mémen udn sau khi gia
cudng dugc thé hién bang dudng cham chdm trong hinh

Tinh ndi luc dam sau khi gia cudng va cang thanh thép bang mé hinh
Etabs:
Xay dung mé hinh nhu muc (4/.) da dé xuat :
Vi lyc cang sau khi tang tai X . =123,09 kN khi dua vao mé hinh Etabs
ta c6 két qua nhu sau:

Bang so sanh ndi lyc sau gia cung dam khi tinh bang phuong phap tinh toan va bang phuong

mhtd

phap chay md hinh Etabs
luc Noi lyc sau gia cuong dim bing Noi lyc sau gia cuong dim
g;m cing phuong phép tinh toan béng chay m hinh etab
(cm?) Ko M, Mo Q M, M Q
(kN) (kN.m) | (kN.m) (kN) (kN.m) | (kN.m) | (kN)
25x50 | 123,08 | 36,93 116,07 102 36,92 116,08 102

Vay tir két qud trén nhén thdy cd 2 phuong dn déu cho két qua néi luc la
nhu nhau, chiing té rdng viéc xdy dung mé hinh (diém dat luc cdng ciua
ddam) trong mé hinh Etabs la hop ly.

Kiém tra kha nang chiu tai cia dam:

TU két qua trén kiém tra kha nang chiu luc cia dam theo mé hinh thanh
chiu nén léch tam nhu sau [3]:

+ Khd nding chiu nén léch tém ctia ddm & nhip:

Déam ltc nay la mot cau kién chiu nén léch tam véi:

Nc =123,1 kN; Mnh = 116,07 kN.m

Rbh—R A, =11500x0,25%x0,5-28%10"x9,42x10* =1173,74 kN > N, =123,10 kN

Lo NetRA, _123,1428x10'x9,42x10*

bR, 0,25x11500

=0,135m

= R,,bx(h“ %] =11500><0,25><0,135(0,47—0’1235)

=155,73 kN.m > N e=123,1x0,17 =20,9 kN.m
(cac ky hiéu clia cac dai lugng theo TCVN 5574-2012)

Vay sau khi gia cudng, tiét dién dam du kha nang chiu luc khi tai trong
gia tang.

+Kha nang chiu nén léc tam cta dam tai gdi:

Tai g6i tua & vung chiu kéo (phia trén dam) chi cé c6t thép cau tao:
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2020 = As=6,28cm2; 3020 =As=9,42cm2 ;
b=025m;h=0,5m;ho=047m;a=a'=0,03m
Mo = 36,93 kN.m; Nc = 123,1 kN

Rbh—R A, =11500x0,25x0,5—28x10* x 6,28 x10™* =1261,66 kN > N, =123,1 kN

Lo NHRA_1231428x10'x6,28x10°
bR 0,25x11500

b

=0,1m

= thx[hﬂ 7§]:11500x0,25><0,1(0,47—%j

=124,88 kN.m > N.e =123,1x0,52 = 64,01 kN.m

Vay sau khi gia cudng, tiét dién dam du kha nang chiju tai khi tai trong
gia tang.

+ Kha ndng chéng cat ciia dam

Thép dai ©6/0,15, R, = 175000 kN/m?

—4
g <R _ 2x175008x12,28x10 65,33 kN /m
u 5

0, = 2'\/ 2}/thbhozq.\‘w =

= 2\/2><1><900><0,25><0,472 x 65,33 =161, kN >0 =102 kN

= Dam dat yéu cau vé kha nang chong cat.

Két lugn: Phuong dn gia cudng dat yéu cau

N ll.ll.ll.ll.llljlﬁ i
N — \\W—Y _._ - Y_\L:%

Hinh12: S¢ d6 b tri thanh cang
Vi du 2: Tinh toan gia cuéng dam don gian bé téng cét
thép (BTCT) béng thanh cing véng ting luc trudc Vi du 2:
Tinh toan gia cudng dam don gian bé téng cét thép (BTCT)
bang thanh cing véng ting luc trudc:
o= 0,5+0,05 ~0.37
= a=20°18
Tinh toan luc cang gia cuong:
Trudng hop dam chua xudt hién véi nat
Khi d6 d6 ciing uén la E J, = 70312 kN.m?
Theo [2], thay cho B la EJ, tacé:

EyJ, 70312 1 1

K= = < —~ =097 m; Ky=——=—-—=1,2
EAn.  2,1x10°%6,28x107% % 0,55 cos’a 0,938’
E,
- »ly _ . 70312 . —0.038 m
E Ak, 2,7x107 x1250x107* % 0,55
1 -1 X
Y= =0,52 m X
0,4KK, +0,4h+0,99K, +0,87K Gi 1

ta cd w=0,06092.



Luc cang tinh toan trén dam:
= X1tt =yYgl’w =0,52 x (10 + 9) x 62 x 0,06092 = 21,66 kN
Ung su&t trong day cing do (p + q) tac dung:

~ X 2166 54400 45 KN/ m?

A4, 6,28x107*

Tinh luc cang truéc:
Ung luc trudc trong day cang:

c,=m,R;—c=0, 7x28x10% —34490,45 =161509,55 kN / m*
Suy ra, Tu‘c cang trudc khi dat lucp +q:
X=0, A, =161509,55x 6,28 x 10*= 101,42 kN

Dé dat dugc iing suat nay, can dat cd cau niu chap [xem 2]
Trudc khi gia tai thi lyc cang trong day cang phai cang trudc ting vdi gia tri
cla Ung sudt trudg, tuc la vai lyc céng trudc X,,=101,42kNva dam dugc
coi nhu mot cau kién chiu nén léch tam véi:
N,,=0826X  =0,826x 101,42 =83, 77 kN

ot = Nomga =83,77x0,37 =30,99 kN
M =0,33X . =0,33x101,42x0,55=1841kN.m
Luc cang day sau khi tang taila: X, = 21,66 kN

ott otthc

Suyra: N, =0,826X,, =0,826x21,66=17,89 kN
D, =Nyge = 1789037 =6,62 kN
M, =0,33X,,,.=0,33x21,66x 0,55 = 3,93 kN.m

Téng luc cang trong day cang tac dung lén cdu kién (v, =1):

X=X, +X,,= 101,42 + 21,66 = 123,08 kN
N=N_ + N «=83,77 +17,89=101,66 kN
D=D..+D, =3099+6,62 =37,61 kN
M, =M_,+M, =1841+393=2234kN.m
Mx=2034Nm ; Mx=20,34kNm

Nx=101.68k0 d ) | Truc trung hoa Nx=101,6660
E ‘ 2 1 Dx= IDx=: b /
X LDX 37,61kN q];)x 37,61kN

ol )(' &

LUC TAC DUNG LEN DAM KHI CANG

Hinh13: So do tinh luc lién két thanh cang vong
Tinh toan ndi luc sau gia cudng bang thu céng:

D = 9 kN/m

ggt = 10 kN.m
H"MHI.‘MI Al
g =15 kN/m ‘ 1 1 ‘ I$ [ %[
A T S i o wt
*;»150 ! 300 | 150 T L aso | so0Al X | 1so
! 250
Mg = 67,5 kN.m 1
SN TR “
e ;\/|p = 40,5 kN.m E
Mgot =45 kN.m
X= 99,76 kN ~ .
N=82, 47 kN D=36,25 kN e 2¢20 ?
—\ NI 2018 ¢ b *
‘HH Hl M. = 29,3 kN.m A-n  Ao=8.09
Moes = 59,66 kN.m

50.75kN I

Hinh14: Cc biéu d6 momen ugn tinh béng phuong phép thi cong
Tinh toan néi luc sau gia cudng bang mé hinh Etabs:
Sau khi tinh lyc cdng gia cudng, xdy dung mo hinh Etas nhu muc (4/.) va
gidirata co:

- A ~ T
N=101,66'KN } = \

6 S0 o[ N g

Mo D=37,61 kN ) Mo |

[}

X=123,08 kN
150 300

Hinh15: So 6 téi tdc dung Ién dém cda thanh céng vdng

Hinh 16: Biéu d6 moment uén dam sau gia cudng va dat toan b tai

“ 76,746

Bang so sanh ndi lyc sau gia cutng dam bang tinh toan tha cdng va bang Mo hinh Etabs

Noi Iyc sau gia cudng dim Noi lyc sau gia cuong dam Mo
e iy tinh toan thi cong hinh Etabs
Dam | cang X
(em?) | (kN) Man Q M, Man
Mo (Nm) iy | gy | Genem) | gy | Q0N
25x50 | 123,08 20,34 76,77 102 20,33 76,75 102

T két qua ctia cac cac s6 liéu trén, nhan thay ring két qua néi luc gia
cudng & phan tinh toan th cong va & thiét [ap mé hinh la nhu nhau, vi
thé mo hinh trong Etabs 1a hop Iy.

Kiém tra khd ning chju tai sau gia cudng theo mé hinh thanh chiju
nén léch tam [3]: Bao gém: Kiém tra kha ning chiu tai clia dam tai nhip,
Kiém tra kha nang chju nén ctia dam tai géi, Kiém tra kha ning chéng cit
clia dam.

Céc budc kiém tra tuong tu vi du trén, tat ca déu dat yéu cau.

Vi du 3: Tinh toan gia cudng dam khung bé téng cét thép (BTCT) bang
thanh céng tng luc trudc. Gia st dam khung cé tiét dién (hinh ):

Cot 30x30 cm, |_= 3,3 m chju dugc tai trong q = 24 kN/m,

Dam 25 x 50 cm?, chiéu dail =6 m;

c6 tiét dién c6t thép dam As1 = 6,28 (2020) va

moment gidi han cia dam Mgh = 73,45
kNm,

Mg =34,55 kNm.

Khi tdng thém tai trong q,=10 kN/m thi
noi lyc trong dam sé tang Ien

M, = 104,06 (kN.m) > M =73,45 (kN.m)
tuc la A, = 6,28 cm? (2020) < A, = 9,42 "
cm? Nhu vay dam khéng du kha nang
chiu luc nén can phai gia cudng cho hé
dam khung. Vay gia cudng cho dam
khung dugc tinh toan nhu sau:

Xac dinh luc cang gia cudng trén dam mé hinh tuong duong.

Xac dinh hé sé u va chon so bo tiét dién day céng

Moment do q gia tai tac dung Ién dam khung (két qua tir Etabs) ta dugc:

DAM25X50

COT30X30
COT30X30

Hinh17: Kich thudc khung can gia
cudng(Vd3)

AM, =30,6 kN.m o
Moment do q gia tai dugc tinh todn theo so d6 dam don gian:

2
:ngl

AM,

10;6 —45 kN

Suy ra: Hé s6 hiéu (ing gidm tai do luc phan b6 tac dung lén dam

=0,68
KANYRRT
Tiét dién day cang trén hé dam mo hinh tuong duong:
q = 306000 Z3.9 enr’
0,7x%0,85x47%x2800
chon2@16 4, =4,02 cm’

Xac dinh luc cang gia cudng cho dam mé hinh tuong duong véi do
cing EbJb

Q=cy 07 EyJ, EyJ,
Ta c6: cE A, cE 4,
Trong do

E,J, — d6 ciing cia ddm
¢ - khodng cach tir thanh cang dén trong tam tiét dién

70312,5 70312,5
0,3x2,1x10'x4,02x10"  0,3x2,7x10" x1250x10"
Luc cang trong thanh cang tinh bang cong thuc:

Q=03+ =3,15m
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¥ _0,q"  0,68x(9+10)x6
Ltt—mhtd — -
12Q 12x3,15

Ung suat trudc trong thanh cing (o

=12,3 kN

o-mhtd)

X,
0, = —tomhtd. — & =30597,01 kN /m’

Au mhtd 4,02x10
G g = MRy =G,y =0,7x28%10° —30597,01 = 165402,99 kN / m*

Luc cang trudc trong thanh cang:

X ottmiid = O omitd X Aip—piua =1065402,99x 4,02 x107* = 66,49 kN

Tinh toan ndi luc trong khung sau gia cuong:
Véi dam khung, ta tinh néi luc sau tang tai va gia cudng bing mé
hinh Etabs
Xacdinh héséu, :
Moment duang I6n nhat do Pgt tac dung 1én dam khung:
AM,, , =68,41 kN.m
Moment duang I6n nhat do Pgt trén sg dé dam

don gian:
am, = Fal 6056 g0 4
4 4
. . AM,, . 68,41
Hé s6 hiéu dung tai phan bé (theo (7/.): Vur 24”’—’&:?#)76
ttr—d

(Gid tri 0,67 nay cé thé tim duoc qua dé thi hinh 8 & trén)
(khi chuyén vé dam khung, do yéu cau tang luc cdng dé bu phan tén
that do phéan phdi vao cac cau kién lién quan, can chia Atc-mh cho uttr
dé c6 gia tri Atc cho dam khung)
Do dé can tang tiét dién thanh cang tinh ti dam mé hinh
= ‘Aic—mh :£:5’13 sz
Vur 0,76
chon2@18 4, =5,09 cm’
Luc cang dat vao dam khung khi chiu gia tai la:

X,
Xl—z :Mzgzlﬁlg kN
! Ly, 0,76

Luc cang trudc tac dung lén dam
khung trudc khi dat gia tai:

X
X, .= 2 ott=mhid_ _ M =87,48 kN
X v, 0,76
Tong luc cang dat vao dam khung la: o 18:16 hinh dt luc cang trén dim

X=X+ X, ,=16,18+87,48=103,66 kN Khung

Moment do luc X, gay ra tai g6i:
M, =X C=10366x0,3=31,1kN.m

Tinh ndi luc badng mé hinhh Etabs:

A ANNNNRRNER

- -1
z
& > X
X

16.3!

Hinh 19: Bi€u d6 moment sau gia cuting Hinh 20: Biéu d6 luc doc

N&i luc dam khung sau gia cudng bang mé hinh Etabs
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. Noéi luc dim Kh
T/d Dam | Luc cing X 6i luc dam khung
(cm?) (kN) VR
M (kN. kN
(kN.m) n (kN.m) Q (kN)
25x50 103,66 50,51 87.58 102

Kiém tra kha nang chiu tai sau gia cudng theo mé hinh
thanh chiu nén léch tam:

Bao gém: Kiém tra kha nang chiu nén léc tam ctia dam tai nhip,
Kiém tra kha nang chiu nén léc tdm ctia dam tai gdi, Kiém tra
kha nang chéng cat ctia dam.

Céac budc kiém tra tuong tu vi du trén, tat ca déu dat yéu cau.
Kiém tra kha nang chiu nén cuia cét sau gia cuéng

Tai g6i tua & vung chiu kéo (phia trén dam) chi co cot thép ciu tao:
8016 = As = 16,08 cm?
b=03m;h=0,3m;ho=0,27m;a=a'=0,03m

M =26,64 kN.m; Nc =102 kN

N +R A
Rbh~RyA =58476 kN > N, =102 kN x ===

b

=0,16 m

R,,bx(ho —g] =104,88 kN.m > N e = 49,98 kN.m

Vay sau khi gia cudng, tiét dién coét du kha nang chiu nén khi tang tai
trong

Két luan va kién nghi:

Bai bdo da trinh bay mét phuong phap tinh toan gia cudng cho dam
khung bé tong cét thép khi chiu tai gia tang vugt kha nang chiu luc cta
dam. Phuong phap gia cudng la thanh cang ting luc trudc. Bai bao dé xuat
la tim gia tri luc cang theo mé hinh dam don gian tuong duong. Gia tri
luc cang tim dugc |a gia tri tiém can, gan dung. Gia tri luc cang dugc chap
nhan khi dam thoa diéu kién kiém tra kha nang chiu tai theo mé hinh
thanh chiu nén léch tdm. Sau khi thod kiém tra v&i mé hinh thanh chiu
nén léch tam theo TCVN 5574-2012, két qua clia phuong é&n gia cudng la
hop ly va déng tin cay.

Sau khi gia cudng thanh cang, noi luc ctia cac cau kién lan can ciing bi
thay d6i. Qua mé hinh Etabs, ta xac dinh dugc nhiing thay d6i néi luc nay.
Kiém tra cac cdu kién lan can dam gia cudng vai ndi luc mdi la diéu can
thiét.

Gia tri tai gia tang khong thé 1&n tuy y, né tuy thudc kha nang chiu luc
hién hiiu cta cau kién, ty lé gia tang kha nang chiu luc khoang 30% la
hop ly. Xét cdu kién trong thuc té, viéc tang tai trong do thay déi cong
nang (TCVN-2737-1995) thuc chat la tang hoat tai. Gia tri tang kha nang
chiu lyc ctia phuong phap thanh cdng dugc nghién cltu & day cling dap
(ng yéu cau nay.

DaGi vai trudng hgp dam da cé xuat hién vét nit, do cling (B) ctia dam bi
giam, két qua sé c6 sai s6, hudng nghién cuu tiép theo la xem xét sai s6
va cadc mo phong dé cing (B) ciia dam da xuét hién vét nit vao mé hinh
Etabs.
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[1]. Nguyén Xuan Bich. Stia chifa va gia 6 cac cong trinh xdy dung. NXB KH&KT, Ha Noi, 1996.
[2]. L& Van Kiém. Hu hdng stia chita va gia cuding cong trinh. NXB Dai hoc Quéc gia TP HCM, 2004.
(31 KET CAU BE TONG VA BE TONG COT THEP - Tigu chudn thiét ké -
TCVN 5574 - 2012.
[4]. Etabs, CSI. User interface Reference Manual -
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1. Nhan xét vé tinh than, thai do lam viéc va nghién ciru ciia hoc vién:
Trong thoi gian lam viée chung, t6i da tim thiy & hoc vién Nguyen Chi Hung sy kién tri, cdn man va quyet
tam trong nghién ctiru. Hoc vién da thé hién kha nang tim toi bd sung kién thirc va nang lyc dé di dén két qua

cu01 cung cua luan van. Bén canh d6, viéc tim hiéu khai thac sir dung phin mén Etabs cua hoc vién ciing rat
t6t.

2. Nhén xét vé két qua thyc hién cia luan vin:
2.1 Uu & nhuoc diém:

Luan vin d3 chuyén phan luc lién két cua phuong phap gia cd thanh cang vao md hinh tinh toan trong
Etabs, tir do, thu dugc trang thai ndi luc, bién dang trong hé két cau sau khi g1a tai va gia cuong.

Lu4n vin cling d3 dé xuat phuong phap tinh luc cing can thiét ciia hé gia cudng khi tinh toan bién phép gia
cb thanh cing.

Khuyét diém 1a cach xac dinh luc cang cta thanh gia cuong cho dam v6i dAm mé hinh tuong duong nhu
trong luén vén la chi chinh xac trong hé khung don gian. Trong hé¢ khung phu’c tap, nhiéu thanh qui tu vao
nut s& cho két qua gan dung, nhat 12 khi d9 cung nut tai 2 dau ctia dam can gia cuong khac nhau nhiéu.

Tuy nhién, diéu kién kiém tra cudi cting 1a kiém tra thanh chiu nén léch tam thoa diéu kién bén theo TCVN
5574-2012, cho thiy viéc ap dung thuc té dang tin cay.

2.2 Diém méi/gid tri thue cia dé tai:

Vi cac hé két cdu don gian, viéc xac dinh noi luc, bién dang cua hé co thé thuc hién tha cong. Nhung véi hé
khung siéu tinh béc cao viéc sir dung cac phan mém tinh toan két cau 1a can thiét. Viéc xay dl_mg md hinh cé
thé dua vao phin mém tinh toan (cu thé tai day 1a Etabs) 1a diém noi bat, dua phuong phap gia cuong thanh
cang vao img dung gia cu:ong dam trong hé khung siéu tinh bé tong cbt thép. Trude day phuong phap nay,
chu yeu dugc ap dung gia cuong hé dam don gian — nhu hé dam cau giao thong.

Dé xuit phu:ong phap tinh lyc cang trong thanh cang gia cuong cho dam khung bé tong cbt thép ciing 1a
diém méi, nd c6 y nghia, mic du con khuyet diém nhu d4 noi & trén.

Phuong phap va quy trinh tinh toan, kiém tra gia cuong tuan thu TCVN 5574-2012, cho thdy két qua luan
van c6 nhiéu kha ning tmg dung vao thyc té.

2.3 Nhiing ton tai (néu c6):

Luén van dé xuét 2 phu’O’ng phép thanh cang ngang va thanh cang vong, nhung chua bi¢n luan khi nao ap
dung cang ngang, khi nao ap dung cang vong.

Trong m6 hinh tinh toén, tac gia dé xuat dua phan luc lién két thanh cang vao mé hinh tinh toan, vi thé luan
van ciing nén dé xuat vai mé hinh lién két trong tng.

KET LUAN



DONG Y CHO BAO VE . Kinh chuyén hoi dong d4nh gia nhan xét.

TP.HCM, ngay thang nam
Giang vién huéng dian

(Ky & ghi r0 ho tén)
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TS.Nguyén Dinh Hién



BAI BAO KHOA HOC
THU'C HIEN CONG BO THEO QUY CHE PAO TAO THAC SY
Bai bao khoa hoc cua hoc vién

c6 xac nhan va dé xuit cho dang cta Giang vién hwéng dan

Ban tiéng Viét ©, TRUONG PAI HOC SU PHAM KY THUAT TP. HO CHI MINH va TAC GIA
Ban quyén tic phdm da dwoc bado hd b&iLudtxudt banva LudtSé hiru tri tué Viét Nam. Nghiém
cAm moi hinh thirc xuitban, sao chup, phat tin ndi dung khi chwa cé sy ddng y cua tac gia va

Trwong Pai hoc Sw pham Ky thuat TP. H6 Chi Minh.

PE cO BAI BAO KHOA HOC TOT, CAN CHUNG TAY BAO VE TAC QUYEN!

Thwc hién theo MTCL & KHTHMTCL Nam hoc 2018-2019 ctia Thw vién Trwdng Pai hoc
Sw pham Ky thuét Tp. H6 Chi Minh.
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