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Danh gia muc d6 nguy hiém ctia toa nha bé téng cot
thép hién hitu theo TCVN 9381:2012

Assessment of existing reinforced concrete buildings according to TCVN 9381:2012

Tom tat

Bai bao nay trinh bay cach ap dung phuaeng
phap danh gia miic d6 nguy hiém cia két
cau nha bé tong cot thép hién hitu theo TCVN
9381:2012. Ba vi du ap dung cho két qua
danh gia gay chui y. Mot sd nhan xét va binh
luén vé phuong phap luén va két qua ciing
dugc néura.

Tir khéa: kiém tra, ddnh gid, toa nha bé tong hién
hitu, cdi tao, xudng cdp

Abstract

This paper presents the application of the
guidelines for assessing the structural condition of
existing reinforced concrete buildings, according to

TCVN 9381:2012. Three examples of applications
show notable results of the assessment. Some
comments and discussions on methodology and
results are also provided.
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Pham Phu Tinh”, Pham Minh Ha?

1. Giéi thiéu

Linh virc xay dwng néi chung, va xay dwng nha ctra ndi riéng la mot trong
nhirng linh virc cong nghiép rong I&n nhat, xét vé khia canh anh huéng kinh té,
xa hoi va tac déng méi trwdng. Mrc tiéu thu nang lwong, tiéu thu vat liéu tho, va
rac thai cta linh vue xay dwng, tly tirng qudc gia va tly tirng giai doan, song né
ludn I&n hon rat nhiéu so véi mirc tiéu thu cta cac linh vee khac. Ti 1é cbng trinh
xay méi, pha d&, hay cai tao cong trinh hién hiru &nh huéng tryc tiép dén kinh té,
xa hoéi va tac déng moi trwdng. Linh vire xay dwng déng vai trd quan trong trong
viéc phat trién bén virng.

Céc cong trinh xay dwng hién hiru, c6 thé bi xubng cip hodc hw hai, do &nh
hwéng ctia méi trwdng theo thdi gian, do st dung, do cac tac dong bat nger nhw
dong dat hay héa hoan, do cac sai sét trong khao sat, thiét ké va xay dwng, v.v.
nén can dwoc danh gia dé ddm bao an toan st dung, hay phuc vu muc dich pha
d&, cai tao. Danh gia két cdu cong trinh hién hiru 14 mét nhanh quan trong trong
[inh vye xay dwng.

Viéc kiém dinh, danh gia cac tda nha bé téng hién hiru d& ddm bao an toan st
dung, hay phuc vu muc dich pha d&, cai tao da dwgc Chinh pha va Bé Xay dwng
r&t quan tam, dwoc cu thé hoa bang cac quy dinh phap luat thong qua Chi thj sé
05/CT-TTg [1], Nghi dinh s6 69/2021/ND-CP [2], Nghi dinh s 06/2021/NB-CP [3],
va Théng tw sb 10/2021/TT-BXD [4]. Hién tai, Cuc Giam dinh nha nwéc vé chét
lwong cdng trinh xay dwng da va dang thuc hién dé tai nghién ctru khoa hoc cap
B6, ma sb RD43-21: “Nghién ctru xay dwng quy trinh danh gia an toan céng trinh
trong qua trinh khai thac, st dung”.

TCVN 9381:2012 [5] Ia tiéu chudn hién hanh dwoc ap dung dé danh gia mac
dd nguy hiém cua két ciu nha, trong dé phwong phap danh gia la dwa vao kha
néng chiu lwc va cac bidu hién bén ngoai ctia cAu kién. Song song véi [5], trén thé
gi6i cling co cac tiéu chudn danh gia két ciu hién hivu [6-13], trong d6 phwong
phap danh gia la dwa vao théng tin cap nhat hay div liéu thwe té ctia két cdu hién
hiru, nhw dac trwng vat liéu, tai trong, kich thwéc hinh hoc, strc khang va bién
dang, cuing véi viéc phan tich va thdm tra két cu co thé theo mat trong cac cach
tiép can nhw phuong phap hé sé rieng, phwong phap dwa vao mirc d6 hidu biét
két cAu hién hiru, phwong phéap xac suét, phwong phap phan tich rai ro. Két cu
phai ddm bao trang thai gi¢i han vé cwdng d6 va trang thai gi¢i han vé sy st
dung binh thwdng. Phuong phép danh gia dwoc néu trong [5] don gidn hon réat
nhiéu va khac cac phwong phap danh gia dwoc néu trong [6-13].

Bai bao nay trinh bay cach ap dung phwong phap danh gia mrc d6 nguy hiém
cta két cu nha bé tdng hién hiru theo TCVN 9381:2012, trong dé phan 2 néu
tém tat phwong phap kém theo mét s6 nhan xét vé phwong phap luan, phan 3
trinh bay ba vi du &p dung phwong phap kém theo cac nhan xét vé cac két qua
danh gia.

2. Tém tat phwong phap danh gia theoTCVN 9381:2012

DBanh gia mirc dd nguy hidm cla két cAu nha dwoc tién hanh theo ba bwéc, 1a:

Bwéc 1: Danh gia mire d6 nguy hiém ctia cAu kién. CAu kién dwoc phan thanh
hai loai: nguy hiém va khéng nguy hiém. Mét cAu kién dwoc dinh nghia nhw trong
Bang 1.

Cac cAu kién theo cac loai vat liéu khac nhau, dwoc danh gia theo kha nang
chiu lwc (KNCL), cAu tao va lién két, vét nit va bién dang, v.v. CAu kién dwoc xem
14 nguy hiém khi cé mét trong nhirng biéu hién dwoc cho trong Bang 2.

Nhan xét 1: Viéc st dung cac dau hiéu bén ngoai, nhuw tri sb vé bién dang (do
véng, vét nit), hay cac dau hiéu xubng cap dé 1am co s& két luan mic dd nguy
hidm clia cu kién, 1a xa roi ly thuyét trang thai gi¢i han. Viéc xac dinh KNCL clia
cAu kién va hiéu rng tac dong khong duoc hwéng dan, khong xét dén tudi tho lam
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viéc con lai clia két cAu.

Bwéc 2: Danh gia mirc d6 nguy hiém clia bd phan nha.
Theo TCVN 9381:2012, mét tda nha gdm ba bd phan 1a: (i)
Né&n mong, (ii) Két cAu chiu lwc phan than, va (i) Két cau
bao che.

Mtrc dd nguy hiém clia bo phan nha dwoc chia thanh bén
cép, 1a: c&p a: khdng cé cAu kién nguy hiém; cdp b: c6 ciu
kién nguy hiém; c&p c: nguy hiém cuc bd, va cép d: tdng thé
nguy hiém.

N&i dung chinh trong budc 2 la xac dinh cac ham phu
thudc clia cac bd phan nha, dua trén két qua danh gia &
buéc 1, thong qua ti s& phan trdm cac ciu kién nguy hiém.

Ti s6 phan trdm cac ciu kién nguy hiém trong cac bod
phan dwoc tinh theo cac cong thirc (1) dén (3), nhw sau:

n
Pim =2 x100% M
n,
- |:2,4nd(, +2,4n,, + 1,9(’%”/; 1y, ) +1,4m,, + nds] «100%
sdm [2,4’% +2,4n,+1,9(n,, +n,)+1,4n, +"y] (2)
Pesam = % *100% ©

es

trong A6 Lums Psam> Pesam AN Lot 12 ti s6 phan trdm céc cAu
kién nguy hiém trong cac bd phan nén méng, boé phan két
cAu phan than, bd phan bao che; ng, ns 1an lwot 1a s6 méng
nguy hiém va tdng s6 méng; trong céac ky hiéu con lai, n biéu
thi cho sé lwgng, cac chi sb dwéi thi d 13 viét tat cho nguy
hiém, c 13 viét tat cho cot (vi du ng, 1a sb cot nguy hiém, n; 1a
tbng sb cot); w 1a tweng, mb 1a ddm chinh, rt 1a vi kéo, sb 1
dam phuy, s 1a ban san, es la ciu kién bao che.

Nhan xét 2: Céng thirc (2) cho thay, tat ca cac cau kién
cung loai d&u c6 mirec d6 quan trong nhw nhau, khéng phu
thudc vao vi tri clia chung trong hé két ciu. Diéu nay cho
thay, viéc danh gia da bé qua ng x& tng thé ctia hé két cau,
bd qua so dd phan tich két cu.

Ham phu thudc cta cac bd phan nha dworc tinh theo cac
cbng thirc (4) dén (7).

u,=1 khi p=0% 4)
1 khi p < 5%

M, = (30%—,0)/25% khi 5% < p <30% (5)
0 khi p >30%
0 khi p <5%

u.=1(p=5%)/25%  khi5%< p<30% (6)
(100%— p)/70% khi 30% < p <100%

0 khi p <30%
4, =1(p—=30%)/70% khi30% < p <100% (7)
1 khi p =100%

trong do: 44,, ty,, M., 1,180 lwotla cac ham phu thudc cip
a, cap b, cép c, va cdp d; pla ti s6 phan tram cAu kién nguy
hiém, dworc tinh theo cac cong thirc (1) dén (3).

Buoc 3: Danh gia mirc d6 nguy hiém cla nha. Mic do
nguy hiém dworc chia thanh bdn cép A, B, C, va D, trong doé:
clp A: KNCL clia két cAu cé thé thda man yéu cau st dung
binh thwéng, chwa c6 nguy hiém, két cAu nha an toan; cap
B: KNCL ctia két ciu co ban dap (ng yéu ciu st dung binh

Tén mot ciu kién Pinh nghia

Mét mong - Méng don dwéi cbt, hoac
- Méng bang: B6 dai mét
truc clia mét gian, hoac

- Moéng bé: Dién tich cta
mot gian

Chiéu dai tinh toan, mét
mat ctia mét gian

Mét doan twong

Mot cot Chiéu cao tinh toan ctia cot

M6t dam, xa gd, dam phu

Chiéu dai cia ching

M6t ban san toan khdi Dién tich mét gian
Mét tAm

La chinh né

Mot ban san duc sén

Mot vi kéo, mét dan, v.v.

Biéu hién nguy hiém
- KNCL cta c4u kién nhé hon 85% hiéu
trng tac dong vao no;

Céu kién

CAu kién bé
téng cbt thép
- Céac tri s vé& bién dang (chuyén vi, nit),
cac dau hiéu xudng cép (bé téng man,
muc, 1&p bé téng bao vé bong tréc, cbt
thép bi &n mon, ...) xem chi tiét trong [5].

CAu kién khoi
xay

- KNCL cla cAu kién chju nén nhé hon
85% hiéu &ng tac ddng vao no;

- Céc tri sb vé bién dang, cac d4u hiéu
xudng cap xem chi tiét trong [5].

- KNCL clia ciu kién nhd hon 90% hiéu
trng tac dong vao no;

- Céc tri sb vé bién dang, cac d4u hiéu
xubng cép xem chi tiét trong [5].

CAu kién thép

Céukiéngd |- KNCL cta cAu kién nhé hon 90% hiéu
trng tac dong vao no;

- Cac tri s6 vé bién dang, cac dau hiéu
xudng cap xem chi tiét trong [5].

thwong, ca biét cé cu kién & trang thai nguy hiém, nhuwng
khéng &nh huéng dén két clu chiu e, cong trinh dap tng
dwoc yéu cau st dung binh thuong; cdp C: KNCL ctia mét
bd phan két ciu khong thé dap ng dwoc yéu cdu st dung
binh thwéng, xuét hién tinh trang nguy hiém cuc bd; va cap
D: KNCL cuia két ciu chiu lwc khong thé dap ng dwoc yéu
cAu str dung binh thudng, nha xuét hién tinh trang nguy hiém
tbng thé.

Nhan xét 3: Dinh nghia vé cac c&p do A, B, C, D trén day
khong ré nghta theo ly thuyét trang thai gi¢i han, & chd: “Kha
nang chiu lwc cta két ciu co thé théa man yéu cau s dung
binh thuweng”. KNCL va yéu ciu sir dung binh thweng khong
nhirng la hai trang thai gi¢i han déc lap, ma con khdng c6 yéu
cau phai théa man 1an nhau.

Ham phu thudc clia nha dworc tinh theo cac cong thirc
(8) dén (11)

4, =max [min (0, 3; 4, ), min (0,6; 4, ), min (0,1; 4,,, )] (8)

1L, =max [min (0, 35 4ty ) ,min (0,6; 4, ), min (0,1; 4., )J (9)
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(10)

(11)

4 =max [min (0, 34, ), min (0,6; ., ), min (0, 1; z,,, )}

4, =max [min(O, 34y ) ,min (0,6; 2z, ), min (0,1; gz, )J

trong d6, £4,, Mg, Mc»> Mplan lwot la ham phu thudc cla

nha cép A, B, C, D. Cac ham phu thudc clia bd phan nha g,
, V&i cac chi sb dwdi a, b, ¢, d 1an lwot ing véi cép a, b, ¢, d
cla bod phan nha, f, s, es 14n lwot ('ng véi cac bd phan méng,

két c&u phan than, bao che (vi du x4, 1a ham phuy thudc cép d
cta bd phan mong).

MUrc d& nguy hiém ctia tda nha cé thé duwoc danh gia theo
cac diéu kién (12) dén (15) nhu sau:

Nha nguy hiém clp A: max (. ty, tes 1 ) = 1, (12)
Nha nguy hiém cép B: max (£, fy, Mo Hp ) = Hy (13)
Nha nguy hiém Cép C: max (g, Hy, Moy Hp ) = He (14)
Nha nguy hiém cép D:

max(yA,yB,uC,uD) = pp; () hoac

Uy =1; (b) hoac (15)

My =1 (©

3. Cac vi du ap dung

Phan nay trinh bay ba vi du bang sb, nham &ap dung
phwong phap da dwoc trinh bay trong phan 2 dé danh gia
toa nha, va tir két qua danh gia dwa ra cac nhan xét.

Vi du 1: Panh gia mirc d6 nguy hiém cho mot tda nha
BTCT, c6 40% mong nguy hiém, 50% cau kién chiu lwc phan
than nguy hiém, 0% c4u kién bao che nguy hiém.

L&i gidi: Ti & phan trdm cAu kién nguy hiém clia cac bod
phan: méng, két cAu phan than, bo phan bao che Ian lwot 14
Pran =40% Py =30% 5 Py, =0%

Ap dung cac cong thirc (4) dén (7), tinh dwgc ham phu
thudc cla cac bé phan (méng — f; than — s; bao che — es)
nhw sau:

Cépa: p, =0; p,

Cép b: = 0; p,

Cépc:

=(100-40)/70 =0,85; x, =(100-50)/70=0,71; u,, =0

=05 g, =1
=0; fy,, =1

Cép d:
Hy =(40-30)/70=0,14; 1, =(50-30)/70=0,28; s, =0

Ap dung cac cong thire (8) dén (11), tinh dwoc ham phu
thuéc clia nha nhw sau:

CépA: U, = max[min(0,3;0),min(0, 6;0),min(0,1;1)] =0,1

Cép B:
Cép C:
L =max [min(0,3;0,85),min(0,6;0,71),min(0, 1;0)] =0,6

My =max |:min(0,3;0),min(O,é;O),min(O,l;l)] =0,1

Cép D:

#, = max | min (0,3;0,14),min (0,6;0,28),min (0,1;0) | = 0,28

DPanh gia mrc 6 nguy hiém cla nha theo cac diéu kién
(12) dén (15), co:

max (£, iy, fic, fp ) = max (0,1;0,1;0,6;0,28) = 0,6 = 1

Két luan: Nha nguy hiém cép C.

Véi cac cong thirc tir (4) dén (15), c6 thé dé dang lap
thanh bang tinh tro giup, nhu bang 5, dé xac dinh cép nguy
hiém ctia tda nha theo ti s6 phan trdm c4u kién nguy hiém,
ma khéng can phai tinh cac ham phu thudc. Bang 3 va bang
4 13 hai trwdng hop riéng, bang 5 1a mét bang tdng quat.

Nhan xét 4: Bang 3 cho thay, néu tda nha khong cé cau
kién mong va cu kién chiu lwc ndo nguy hiém, thi véi bat ky
ti 1& cAu kién bao che nguy hiém nao, tda nha ludn cé mic
dd nguy hiém cap A. N6i cach khac, ti s6 phan tram c4u kién
bao che nguy hiém khéng anh huwéng dén cap nguy hiém
cla tda nha.

Nhan xét 5: Bang 4 cho thay, néu tda nha khéng cé ciu
kién chiu lwc nao nguy hiém, né sé cé mirc dd nguy hiém cp
D khi va chi khi 100% maéng nguy hiém, con khéng, né luén
co muc doé nguy hiem cép A, khéng bao gi¢r cé mirc d6 nguy
hiém cap B va cp C. Néi cach khac, ngoai trir trwong hcyp
tAt cd méng nguy hiém, thi ti s6 phan trém méng nguy hiém
khéng anh hwéng gi dén c&p nguy hiém cuia toa nha. Nhirng
diéu nay 1a khong hop ly.

Nhan xét 6: Bang 5 cho thay, mirc d6 nguy hiém cla toa
nha la cdp A, B, C, hay D chi phu thudc vao ti sé phan trdm
céu kién chiu lwc phan than nguy hiém, ma khéng phu thudc
vao ti 1& mong nguy hiém. Diéu nay 1a khéng hop ly. Ngoai
ra, nhém tinh hudng sb 4 cho thay diéu kién trong cong thirc
(15b) Ia khong cn thiét.

Vi du 2: Mét tda nha mét tAng, va mot tda nha 10 ting ¢
mét béng giébng nhau, nhw Hinh 1. K&t cAu co6t bé tong cbt
thép va san bé téng cbt thép khong ddm dd toan khéi. Gia
st hai tda nha déu cé bén cot truc D tAng mét 1a nguy hiém,
xét theo tinh nang chiu lwc. T4t cd cac cAu kién khac, gom
mong, cac cot con lai, cac 6 ban, cac clu kién bao che 1a
khéng nguy hiém. Yéu ciu danh gia mirc d6 nguy hiém cla
méi toa nha.

Trwéc khi xac dinh cip nguy hidm, cé thé thdy rang, voi
bdn cot nguy hiém nhw da cho, nguy co sup db cla tda nha
10 tng 1& cao hon nguy co sup dé cla tda nha mot ting.

Truwéc hét, xem xét tda nha moét tAng: Tong sb cot clia toa
nha la n, = 16, Téng sb cot nguy hiém 1a ny, = 4. Tdng sb dadm
chinh 13 n,, = 0, tdng sb ddm phu la ng, = 0. Téng s6 6 ban
lang =9, tdng s6 6 ban nguy hiém la ny = 0.

Thay s6 vao cong thire (2), ti s6 phan tram céu kién nguy
hiém trong két cAu chiu luc 1a:

2.4x4+0

2,4x16+9

Déi chiéu véi bang 5, cho thdy tda nha mét tang nguy
hiém cép C.

P = x100% = 20,25%

Tiép theo, xem xét tda nha 10 tAng: Tdng sb cot clia toa
nha la ne = 16x10 = 160, tdng sb cot nguy hiém l1a ny = 4.
Tong so dam chinh 1a np, = 0, tong sb dam phu la ng, = 0.
Téng sb 6 ban 1a ng = 9x10 = 90, tdng sb 6 ban nguy hiém
la ngs = 0.

Ti s6 phan trdm cAu kién nguy hidm trong két cu chiu
lyc la:

2,4x4+0

—————x100% =2,02%
2,4x160+90

psdm =

Déi chiéu v&i Bang 5, cho thay tda nha 10 tAng nguy hiém
cép B.

Nhan xét 7: Tda nha 10 tang it nguy hiém hon tda nha
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] o Ti s6 % cau kién nguy hiém . s
Cac nhom tinh &t chu chiu | Cap nguy hiem cua
huéng Méng etedu el I¥C | C4u kién bao che toa nha
phan than
= o = 0 0= = 0
1 P am = 0% Pom = 0% 0% < p,., <100% A
Ti sb % céu kién nguy hiém A hidm i
Céc nhom tinh hudng . Két cAu chiu luc phan £ Lia ap hguy Tiem cta
Mong than CAu kién bao che toa nha
1 p_fdm < 100% psdm = 0% pexdm = 0% A
= 0 3 = 0 . = 0
2 pfdm 100% pédnl OO/ pesdm O(y D
Ti sb % cau kién nguy hiém A hidm i
Cac nhom tinh hudng . Két cu chiu lwc phan £ Lia ap nguy iem cia
Moéng than CAu kién bao che toa nha
1 0% < p 4, <100% Pogm = 0% 0%<p,,, <100% A
2 0% < pg, <100% | 0% < p,. <17,5% | 0% < p, ., <100% B
3 0% < pry, <100% |17,5% < p,,,, <65%| 0% < p, .. <100% C
4 0% < p 4, <100% Pom > 65% 0%<p,,, <100% D
5 £ =100% L =0% =0% D
Jdm p.sdm pesdm
mot tang, chi vi ti 1& phan tram cot nguy hiém it hon, diéu
nay la khér:ng hop ly. ngéi r)a, cé thé théy rang, & day viég P + 3 -
danh gia cap dd nguy hiém cua tda nha chi phu thuéc vao s6 | i
lweng cot nguy hiém, khéng xét dén vi tri clia cac cot nguy = !
hiém d6, chdng han, cac cot nguy hiém & tAng dwdi sé khac -, |
céc cot nguy hiém & tang trén, cot & goc khac cot & bién va 3 e oy & » Py
cot & gitba, hay cac cot nguy hiém tap trung lién nhau & mét - | [
khu virc sé khac cac cot nguy hiém phan bé rai rac. Diéu nay B i
cho thay, viéc danh gia da bé qua tng x0r tdng thé clia hé két o |
cAu, b qua so dd phan tich két cAu. l
. . . A . 2 o 2} e iy [ ] -
Vi du 3: Téa nha 10 tang nhw trong vi du 2, gia st dw¢i ~ i i
mdi chan cot 1& mot méng. Yéu cau danh gia mirc d6 nguy o] |
hiém clia tda nha trong bén tinh huéng sau: (i) Tinh hudng 1} e i il . =
1 (TH1): tda nha cé 15/16 mong nguy hiém, nghia 13 tt ca Lmooo ) 17000 woo |
cac cAu kién con lai gdm 01 mong truc A1, toan bod két ciu Al (8) i) i

phan than, toan bd cAu kién bao che la khéng nguy hiém,
(i) TH2: tda nha chi ¢ 01 cot tng trén cting nguy hiém; (iii)
TH3: tda nha c6 toan bd cot ting mét nguy hidm, va (iv) TH4:
tda nha cé toan bd co6t clia hai tAng dwdi cung nguy hiém.
Cac céu kién dwoc danh gia 1a nguy hidm déu dwa trén tinh
nang chiu lyc.

Loi gidi: Ti s& phan tram cAu kién nguy hiém trong méng,
két cAu chiu lyc phan than, 1an lvot dwoc tinh theo céac cong
thire (1) dén (2) va dwoc dbi chiéu véi bang 5, két qua danh
gia dwoc cho trong bang 6

Nhan xét 8: Bang 6 cho thay, (i) tda nha c6 15/16 moéng
nguy hiém, ma van thudc cép A, va (i) mirc d6 nguy hidm

clia tda nha trong céac tinh hudéng TH2, TH3, va TH4 la nhw
nhau. Nhirng diéu nay 1a khéng hop Iy.
4. Két luan

Bai bao da trinh bay phwong phap danh gia két cau theo
TCVN 9381:2012, va ap dung phwong phap cho ba vi du.
Mot bang tro giip danh gia rat don gidn da dwoc lap, gitp
viéc danh gia khéng can thiét phai tinh toan cac ham phu

thudc.
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Ti sb % cAu kién nguy hiém . a .
Tinh hudng Két cAu chiu luc phan Cap nguy hiem cua
Méng uiwep Céu kién bao che toa nha
thén
TH1 pfdm = 93’ 5% psdm = 0% pesdm = 0% A
TH2 Pam = 0% Pom =0,5% Posim = 0% B
TH3 pﬁz’m = 0% psdm = 8’1% pesdm = 0% B
TH4 P jam = 0% Poam =16,2% Prsam = 0% B

Bén canh cac nhan xét da néu & phan 2 va phan 3, cé
thé két luan thém rang, phwong phap danh gia theo TCVN
9381:2012 rat dé& ap dung, tuy nhién phwong phap danh gia
nay con nhiéu bét cap, va két qua danh gia cé thé khong
chinh xac.

Tai liéu tham khao
1. Chithi 05/CT-TTg, ngay 15/2/2016, vé viéc kiém tra, ra sodt,

danh gid an toan chiu luc nha ¢ va cong trinh cong cong cii, nguy

hiém tai do thi.

2. Nghi dinh s6 69/2021/ND-CP, ngay 15/7/2021, vé cdi tao, xdy
dyng lai nha chung cu.

3. Nghi dinh s6 06/2021/ND-CP, ngay 26/01/2021. Quy dinh chi tiét
mot 0 ngi dung vé quan ly chat luong, thi cong xdy dung va bdao
tri cong trinh xdy dung.

4. Théng tw sé 10/2021/TT-BXD, ngay 25/8/2021. Huéng dan mét
s0 diéu va bién phdp thi hanh Nghi dinh so 06/2021/ND-CP ngay
26/01/2021 va Nghi dinh s6 44/2016/ND-CP ngay 15/5/2016.

5. TCVN 9381:2012. Huéng dén danh gia mirc dg nguy hiém ciia két

cau nha.

6. ACI 437R-19. Strength Evaluation of Existing Concrete Buildings.

Loi cdm on: Bai bao nay dwoc hoan thanh trong khuén
khd @& tai NCKH cAp Bo, ma sb RD43-21: “Nghién ctru xay
dwng quy trinh danh gid an toan cdng trinh trong qué trinh
khai thac, str dung”./.

7. ACI 364.1R-94 (Reapproved 1999). Guide for Evaluation of
Concrete Structures Prior Rehabilitation.

8. ASCE 11-99. Guideline for Structural Condition Assessment of
Existing Buildings.

9. ASCE/SEI 41-17. Seismic Evaluation and Retrofit of Existing
Buildings.

10. Eurocode 8. Design of structures for earthquake resistance, Part
3: Assessment and retrofitting of buildings.

11. ISO 13822:2010. Bases for design of structures - Assessment of
existing structures.

12. JCSS. Probabilistic Assessment of Existing Structures. RILEM
publications, 2001.

13.JRC 94918 (EUR 27128 EN), 2015. New European Technical
Rules for the Assessment and Retrofitting of Existing Structures.

Hiéu qua néi bao dudng vita xi mang...

4. Két luan

Céat nhe LS va SAP san xuét trong nudc cé thé dap ting
yéu cau ky thuat dé lam vat lieu noi bao dwdng cho vira
cwong do cao. Str dung LS dem lai hiéu qua gidm co ndi sinh
cho viva tét hon SAP. Khi str dung SAP can Iwu y hién twong
bién ddi cAu tric nwéc hap thu bdi tac ddng ctia méi trwdng
kiém hd xi mang.

Tai liéu tham khao
1. Nguyén Duy Hiéu, Co s6 khoa hoc vé ngi bao dwdng cho bé tong,
Tap chi Xay dung, 2016.

2. Nguyen Duy Hieu, Le Quang Hung, Water movement in Internally
Cured Concrete, IOP Conference Series: Materials Science and
Engineering, Volume 365, Modern Building Materials, 032029,
2018.

3. Dale P Bentz, Peitro Luna, John W Roberts, Mixture Proportioning
for Internal curing, NIST- National Institute of Standards and
Technology, 2005.

(tiép theo trang 93)

Véi cac dac tinh hut nwéc, nha nwéc phu hop clia LS,
trén co sé tinh toan va Iwa chon ham Iwgng cla né theo cac
co s& ly thuyét vé noi bado duwéng, co thé dem lai hiéu qua tbt
vé gidm co ndi sinh (trén 50%) va nang cao cudng d6 chiu
nén cla vira (5-11%) so vé&i mau dbéi ching./.

4. ACI (308-213)R-13 Report on Internally Cured Concrete Using
Prewetted Absorptive Aggregate.

5. ASTM C1498-04a(2016) Standard Test Method for Hygroscopic
Sorption Isotherms of Building Materials.

6. ASTM C1698-19 Standard Test Method for Autogenous Strain of
Cement Paste and Mortar.

7. ASTM C1761-17 Standard Specification for Lightweight Aggregate
for Internal Curing of Concrete.
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