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TiNH TOAN GIA CUONG PO BU TANG TIET DIEN BE TONG
COT THEP CO KE DEN SU HUY HONG CUA DAM DO NUT THEO
TAI LIEU CUA VIEN NGHIEN CclrU NHA VA CONG TRINH
CONG NGHIEP - LIEN BANG NGA
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Tom tat: Cac céu kién dém BTCT khi cé céc
khuyét tat anh huéng dén khé néng chiu luc (KNCL)
hodc khéng dam bdo do cung thi can tién hanh gia
cuwong dé dam bao KNCL va kha ndng st dung binh
thuong cua céu kién. Bién phap gia cuong phd bién
va tuong déi dé thuc hién nhét hién nay la bién
phap dé bu tang tiét dién. Viéc tinh toan gia cuong
dé bu tang tiét dién hién nay da sé déu bé qua énh
huéng cua khuyét tat trén dém bé téng hién hitu
dén kha ndng lam viéc téng thé ctia ddm méi sau
khi gia cuong va coi nhw ddm méi duoc gia cuong
la mét céu kién lién khéi nguyén ven. Bai bdo nay
trinh bay céach tinh todn gia cwong theo phuwong
phap dé bu tdng tiét dién cé tinh dén dnh hudéng
cla khuyét tat trén dém hién hiu theo [1].

Tw khoa: Nt dédm, dé bu tang tiét dién, gia
cuong, huw héng, tén hai, huéng dan

Abstract: Reinforced concrete defected beams,
which influence to the bearing capacity and the
stiffness of the beams, shall be strengthened to
ensure their bearing capacity and normal services of
the beams. The common and simple strengthening
method is to enhance the cross-section of the
beam.The calculation of the beam with increased
section usually ignoring the effect of defects of the
exist beam on the overall working ability of the new
beam after strengthen considering a beam with a
new monolithic structure. This paper presents the
calculation of the strengthen beam according to the
method of increasing sectional compensation with
considering the effect of defects on existing beams
under document [1].

Key words: Cracked beam, backfill, cross
section, reinforcement, damage (damage),
instructions
1. Datvan de

Sw cén thiét trong gia cuong dém BTCT: c6
nhiéu nguyén nhan dan dén sy hw héng cha cu
kien BTCT néi chung va cac dam ndi riéng nhu:
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- Thiéu s6t trong tinh toan thiét k& dan dén kha
nang chiu lwc ctia dAm khéng dd chiu luc thuc té;

- Céac so sot trong thi cong dan dén céu kién
khoéng du cbt thép chiu lwc nhw thiét ké hodc bé
téng khong dat chéat lwgng nhuw thiét ké;

- Cé4c tai trong tac dong dot ngét khéng duoc ké
dén trong tinh toan thiét k& nhw thién tai, bdo |0,
dong dét... hay thay di muc dich s dung v&i hoat
tai tang I&n hon so voi thiét ké dan dén kha nang
chiu lyc ctia dam khéng dd dam bao.

Cac két chu khi xuét hién vét nit, d6 véng quéa
mirc cho phép dwoc quy dinh trong TCVN cé thé
gay thdm dét, bat an cho ngudi st dung, phéa héng
I&p hoan thién va cac lién két hoan thién trén san
(nhw twdng, kinh, vach ngan) va nghiém trong hon
c6 thé gay nguy hiém cho nguoi st dung do d6 khi
két cAu co dau hiéu bat thwong can dwoc kiém tra,
néu khéng dam bao yéu ciu s dung hodc kha
nang chiu lwc thi két cdu can phai dwoc tinh toan va
tién hanh gia cuwong theo ding quy dinh. Cé nhiéu
phwong an gia cwdng dam BTCT nhu: st dung vat
léu composite, st dung thép hinh, gbi twa, d6 bu
tang tiét dién... Tuy nhién, trong trudng hop dam
khéng da dd clrng thi phwong phap dd bu tang tiét
dién la phwong phap tdi wu nhat trong viéc tang ca
cwong d6 chiu lwc va do clrng cla dam. Bai bao
nay sé tap trung trinh bay cac phwong an gia cwong
bang dd bu ting tiét dién theo hwéng dan cua [1].

2. Cac phwong an gia cwong va ly thuyét tinh toan
2.1 Céc phwong &n gia cwong phwong dn dé bu
tang tiét dién

Trong pham vi gia cwdng ddm bang phwong
phap db bu tang tiét dién, cé mét sdé phwong phap
phd bién hay dwoc str dung nhu sau:

- Phuwong an 1: D6 bu tang tiét dién bé tong bang
mot |&p bé tdng bao ngoai bén mét;

- Phuwong an 2: D6 bu tang tiét dién bé tong bang
mot 1&6p bé tdéng bao ngoai mat day dam va héng



KET CAU - CONG NGHE XAY DUNG

dam, mét trén dam x& li bang mét Iép téang cwdng

méng chéng &n mon cbt thép. Phuong an nay la  nhiéu khdi mét san;

bién thé phwong an 1, cho phép x& li bé méat trén -  Phuwong an 3: D4 bl thém 1 16p bé tong dudi day dam.

Phwong an gia cwéong 1
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Hinh 1. Gia cudng dédm toan khéi bang I6p phi bé téng

1 - D&m can gia cwéong (dwoc tao nham); 2 — Lép phi bé téng; 3 - San; 4 — L6 mé trén san dé ludn thép dai va dé

vi¥a; 5 — Thép cAu tao; 6 — Thép xién chiu cat; 7 — Thép chiu lwc; 8 — Thép dai

Phwong an gia cwéong 2

L 1]

— =+ =+ — ==+ —|— A= — 4

Hinh 2. Gia cwong ddm toan khéi bang I6p pht bé téng, mét trén dung I6p boc ting cling
1 — Dam can gia cudng; 2 — 1&p phi bé téng; 3 — Thép chiu lwc ddm méi; 4 - Thép ciu tao;
5 — Thép dai; 6 — Tao nham bé mét; 7 — Lép boc tang cwong
Phwong an gia cwong 3
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ctia dam san dwoc tét hon do I&p boc khong 16i [én
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mox 600

X

Hinh 3. B4 bu thém

1/ C4u kién dam can gia cwéng; 2/ Thép chiu lwe ci; 3/ Thép chiu luc méi;

116p bé tong dwdi day dam

5/ Thanh han xién néi thép chiu lwc cii va mé&i; 6/ Thép ngang

2.2 Cac bwoéc tinh toan

2.2.1 Hé s6 suy giam kha nang chju luc cia két cau gia cuong K: 1a hé s6 danh gia mirc d6 anh hudng s
hw hai clia két cau cii dén kha nang chiu lwc clia két cau méi sau gia cwong. Hé so6 K theo [1] dworc lay theo

bang sau:

Bang 1. Bang tra hé sé suy gidm kha nang chiu luc két cdu sau khi gia cuong [1]

Phan loai trang thai ky

DBac trwng hw héng

Bién phap yéu cau

Hé s6 suy giam
KNCL cla két cau

thuat : R
gia cwong K
1. Trang thai tiéu chuan Khong co thiét hai rd rang, cholKhong can stra chiva 1
thay kha nang chju lwc clia cac
cong trinh giam
2. Trang thai du kha|Co suy gidam kha nang chiu lwc[Yéu cau phuc hdi I6p bé tong béo vé cho 0,85
nang lam viéc cta ket cau nhung khong danglkét cau bé tdng cot thép hoac lop phu
ké (dén 5%) chong an mon cho cot thép
3. Trang thai kha nang|Cé hw héng dang ké dan dénfYéu cau sira chiva gia cé két cau (skva chiva 0,7
lam viéc han chée suy giam kha néng chiu lyc ctajnhd)
két cau
4 Trang thai khong dd|Co hw héng dang ké dan dén|Yéu cau sira chiva gia c6 két cau (stva chiva 0,55
kha nang lam viéc két cau khong co kha nang dap|lon), trede khi hoan thanh stra chiva can cd
(rng st dung bién phap gidm tai cho két cau hw hai
5 Tinh trang nguy hiém [Yéu cadu thyc hién cac bién|Yéu cau thay thé két ciu hoac sta chira 0,35
phap chong tam va d& tai chojtong thé, toan dién cho két cau
két cau
e e RA
2.2.2 Phuwong phap tinh toan két cau gia cuo X=—= 1)

tinh toan theo phwong phap trang thai giéi han

b

At‘.

f
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o

Hinh 4. M4t cét tiét dién gia cuong

e Tinh toan KNCL cda tiét dién
- Tinh toan chiéu cao ving nén tiét dién
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" Rb

Diéu kién can ddm bao: x < 0,55ho,
Rs - cwdng dd chiu kéo tinh toan cha cbt thép
trng voi trang thai gidi han tho nhat;

As - tbng dién tich thép chiu kéo (gdm ca mai va

gia cvong);

Rb - cwdng d6 chiu nén tinh toan doc truc cta bé
téng (rng Vi trang thai gi¢i han thir nhét;

b - chiéu rong tiét dién.

- Kha n&ng chiu lyc cua tiét dién dwoc tinh toan:

Mo = Robx(ho - 0,5x)K

b - chiéu rong tiét dién;

X - chiéu cao vung bé téng chiu nén;

ho - chiéu cao lam viéc cua tiét dién;

(2)

11
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K - hé sb suy gidm kha nadng chiu lyc lay theo
bang tra da néu trén.

Diéu kién cidn ddm bao: Mo > Mmax — Moment
tinh toan.

- Kiém tra diéu kién chiju lwc cat cda tiét dién:
o < 03Rh,
B 2h 3)
1_ 0
I

| - nhip dam.

e Tinh toan lién két giita bé téng méi va ci dé

kiém tra diéu kién 1am viéc déng thoi gidka 2 16p bé

tébng

- Tinh toan &ng suét tiép tai khu vuc tiép xic gitra
bé tbng mai va ci:

o Q

b(h, —0.5x)

Q - luc cat tai tiét dién xem xét.

(4)

- Kiém tra diéu kién lam viéc ddéng thoi cua bé
tébng méi va ¢l nhuw sau:

T< 1,57Rbt
- Néu diéu kién T < 1,57Rp khéng théa man, can
tang kich thuéc tiét dién gia cwdng hodc cé bién
phap khac tang cwdng kha nang lam viéc dong
thoi clia bé tong mai va ci.

Gia thiét va luu y khi tinh toan:

- Két cAu gia cwong lam viéc nhw mot két cau
dic lién duy nhét;

- C6t thép trong két ciu ci va cbt thép bd
sung dé gia cwong, & trang thai gi¢i han, déu dat
cwong do6 tinh toan cda loai thép st dung;

- C6t thép doc trong két ciu cii, dat cach
canh chiu kéo cla tiét dién méi gia cwong mot
khoang I&n hon 0,5.(h-x) thi coi cét doc d6 1am viéc
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& trang thai gi¢i han, bang 80% cwéng do thiét ké,
nghia la 0,8Ra;
- Cbt dai cii va cbt dai mai lam viéc déng thoi;
- Néu gia cuong trong diéu kién tai trong vuot
qué 65% tdng tai trong (tinh tai + hoat tai) thi cwéong
dod bé téng va thép phai nhan véi hé sbé 0,8. Nhw
vay don vi thiét k& nén khdng ché tai trong thi cong
sao cho tdng tai trong khi thi cong (ngudi + thiét bi)
va tai trong ban than céu kién < 65% tdng tai trong
tinh toén.
3. Vidutinh toan cho céng trinh thyc té

3.1 Trinh tw gia c6 dam

Buwéc 1: Kiém tra hién trang cong trinh tién hanh
do dac xac dinh dd véng va bé rong vét niet két hop
VGi viéc tinh toan kiém tra theo tiéu chuan thiét ké.
Néu dd véng va KNCL khdéng dam bao, tién hanh
gia cuwong dam, phwong phap gia cwéng nhw phan
1.2.

Buwdrc 2: Tinh toan xac dinh tiét dién bé tong, cbt
thép clia cAu kién méi sau gia cwong. DAm méi sau
gia cwdng can dam bao trang thai gi¢i han thir nhat
va th hai.

Buwéc 3: Tién hanh thi cong db bu téng tiét dién:
lap BPTC, chon vat liéu thi céng phu hop, I&p dwng
cbt thép, cbt pha, db bé tdng, bao dwdng va thdo d&
cbt pha.

3.2 Tinh todn céng trinh thwc té

Mat bang: Cong trinh cé mat bang kha réng.
Trong pham vi bai bao lay vi du cho 1 ddm chinh va
1 ddm phu tang 4 dé tinh toan.

Da&m chinh DGC4-1
42x93cm).

(T TD 30x70cm Ién

Ddm phu DGC4-3 va DGC 4-4 (Tv TD
22x50cm 1én 34x73cm).
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Hinh 5. Mat bang céng trinh tinh toén
e Tinh toan kiém tra truéc gia cuong

Noi lwc tinh toan dwoc xuét tir md hinh Safe véi 2 thanh phan tai:

Tai toan phan: Tinh

tai + Hoat tai.

Tai trong dai han: Tinh tai + Phan dai han cla hoat tai.

Bang 2. Tinh toan do véng ddm chinh DGC4-1 truéc gia cuong voi trvong hop 2 d4u ngam
c6 nhjp L: 9.3m. Ti Ié twong quan chiéu cao/ nhijp = 1/13.3

Théng tin Dau trai ddm Nhip gira dAm Dau phai ddm
Tiét dién dam 30x70cm 30x70cm 30x70cm
Thép viing kéo 6328 3725 6228
Thép vung nén 3025 3028 3025

Noi Iwe tai toan phén 351kNm 239kNm 448kNm
Néi lwc tai dai han 306kNm 210kNm 391kNm
D& véng dam tinh toan fy=2.18cm<[f]=3.72cm

Bang 3. Tinh toan dé véng dam phu DGC4-3 trudc gia cuong véi truong hop 2 dau khop do moment thuc té 2 dau
dam phu ké trén dam chinh twong doi nhé so voi moment gicka nhjp.
C6 nhjp L: 9.6m. Ti Ié twong quan chiéu cao/ nhjp = 1/19.2

Théng tin DPAau trai dam Nhip gitra ddm Dau phai ddm
Tiét dién dam 22x50cm 22x50cm 22x50cm
Thép vung kéo 3022 3320 3922
Thép vung nén 2020 2022 2020

Noi lwc tai toan phan 0 137kNm 0

Néi lwc tai dai han 0 119.5kNm 0

D véng dam tinh toan fu=6.22cm>[f]=3.84cm

O san ké trén ciing dwoc tinh toan theo EC2 va&i d6 véng dai han béng phan mém SAFE theo [4] dé
kiém tra dbi chirng. Két qua dd véng dai han tinh badng phan mém SAFE theo EC2 clia 6 san: 1a 5,52cm >

[f]=4.94cm.

Tap chi KHCN Xa&y dung - sb 1/2020
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8 Detcrmed Shape - Duplacements fomgtemm) [mem]

—_

Hinh 6. O san duoc tinh toan theo [4] véi do vong dai han bang phan mém SAFE

Danh gia:

- Dua trén thuc té hién trudng nhan thay dam
phu cé dd vong tinh toan vwot qua gidi han cho
phép. Vay can tinh toan gia cwdng bé tong cét thép
béng phwong phap dé bu tang tiét dién nham ting

do cieng cta dam;

- Qua trinh tinh toan da bé qua sw lam viéc
dong thoi gitba dam chinh va ddm phu. Tuy nhién,
trong thyec té mudn tdng dé cirng cha dam phu can
tang dd cing clia dam chinh dé ting d6 cirng téng

thé cla ca hé.

Tinh toan gia cwong:

Bang 4. Tinh toén gia cudong dém chinh DGC4-1

_ DAam chinh Dam chinh Dam phu
Théng tin .. ) .
DGC4-1 (Gbi) DGC4-1 (Nhip) DGC4-3 (Nhip)

Tiét dién dam 42x93cm 42x93cm 34x73cm
Thép ci 6228 3@25 3@20
As thép ci 36.93cm 14.72cm 9.42cm
Thép moi 4232 3@22 3@22
As thép méi 32.17cm 11.40cm 11.40cm
Momen tinh toan 60Tm 32.5Tm 29Tm
Mo 110Tm 50Tm 29.5Tm
Két qua Mo va Mtt Mo>Mtt Mo>Mtt Mo>Mit
Lyec cét tinh toan Qtt 33T 2.86T 5T
Qo 146T 146T 84.4T
Két qua Qo va Qtt Qo>Qitt Qo>Qitt Qo>Qitt

Tinh kiém tra lai do véng sau gia cuong:

Bang 5. Tinh toan gia cuong ddm phu DGC4-3

Théng tin DAu trai ddm Nhip gitra ddm DB4u phai dam
Tiét dién dam 34x73cm 34x73cm 34x73cm
Thép viing kéo 3@22 3@20+3@22 3@22
Thép ving nén 2@20+3@22 2022 2@20+3@22
N&i lyc tai toan phan 0 290kNm 0
N6i lwc tai dai han 0 255kNm 0
D6 véng dam tinh toan fu=3,60cm<[f]=3.84cm
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Hinh 7. Két qua dé véng dai han tinh bang phadn mém SAFE theo [4]
cla 6 san sau khi gia cwrong: 3,84cm < [f|=4.94cm

3.3 Thi céng gia cwong dé bu ting tiét dién BTCT

¥

.
o |

4. Kétluan va ap dung

- Tinh toan gia cwéng dam BTCT theo [1] c6 ké
dén hé sbé suy gidm kha nang chiu luc K va kiém tra
diéu kién lam viéc déng thoi gitra hai Iép bé tong;

- Heé sb suy gidm kha nang chiu lwc cta két ciu
gia cuong K thé hién dwoc anh hwéng cia sy hw
héng clu kién can dwoc gia cuwdng dén sw suy
gidm kha nang chiu lwc va trang thai lam viéc clta
céu kién sau khi gia cuwong;

- Trong khu vuec tiép giap bé tbng méi va bé tong
cii viéc kiém tra (rng suét tiép gitra hai 1&'p vat liéu 1a
rat can thiét d& danh gia dwoc hiéu qua cula viéc
lién két gitra bé tbng maéi va bé téng cii qua d6 danh
gi4 kha nang lam viéc ddng nhat gitra cu kién ci
va phan duwoc gia cwdng.
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Hinh 8. Thi céng gia cuong dé bu tang tiét dién BTCT
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