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Phwong phap thir bé téng - Phan 16: Xac dinh dé co

Testing hardened concrete — Part 16: Determination of the shrinkage of concrete

1 Pham vi ap dung
Tiéu chuan nay quy dinh quy trinh xac dinh dé co tong khi khd ctia mau bé tong.

CHU THICH 1: Co ngét hay thay ddi chiéu dai trwdc dién ra trwdc 24 h tudi, cd thé cé gia tri va/hodc hau qua dang k& khi bi

can co, can dwoc do theo quy trinh bd sung khéng thudc pham vi tiéu chuan nay.

CHU THICH 2: Quy trinh don gian xac dinh dd tw co dwoc trinh bay tai Phu luc A.
Phwong phap nay phu hop véi mau bé téng st dung cbt liéu ¢ gia tri D cong bd cla c& hat Ién nhat
(D khong I&n hon 32 mm.

max)
2 Tai liéu vién dan

Céc tai liéu vién dan sau day l1a can thiét khi ap dung tiéu chuan nay. Dbi v&i cac tai liéu vién dan ghi
nam céng b thi ap dung phién ban duwoc néu. Di véi céc tai liéu vién dan khong ghi ndm cong bb thi

ap dung phién ban mé&i nhét, bao gdm ca cac stra ddi, bb sung (néu co).
EN 12350-1, Testing fresh concrete - Part 1: Sampling and common apparatus.

EN 12390-1, Testing hardened concrete - Part 1: Shape, dimensions and other requirements for

specimens and moulds.

EN 12390-2, Testing hardened concrete - Part 2: Making and curing specimens for strength test.

EN 12504-1, Testing concrete in structures - Part 1: Cored specimens - Taking, examining and testing
in compression.

3 Thuat ngtr, dinh nghia

31

Co tong (total shrinkage)

Thay déi twong ddi ctia chiéu dai trong diéu kién xac dinh vé nhiét do va dd am.

3.2

Tw co (autogenous shrinkage)
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Thay dbi twong dbi chiéu dai trong diéu kién dang nhiét va khéng cé sy trao ddi am gika mau va moi

trwdng xung quanh.

3.3

Co kho (drying shrinkage)

Chénh léch gitra co tdng va tu co.

34

Chiéu dai do (chiéu dai co’ s&) (gauge length)
Chiéu dai dwoc tham chiéu khi do bién dang.

CHU THICH: Chiéu dai do c6 thé doc theo truc chinh, doc theo dwéorng thang trén mat bén clia mau va

song song v&i truc chinh ho&c nam & hai mé&t phang (xem Hinh 1)

Ly

Lo

}
]
{

L1 -
a) Céc diém do doc theo truc chinh b) Céac diém do trén dwéorng song c) Céc diém do & hai mé&t phéng

song va@i truc chinh
CHU DAN: L, Chiéu daido

Hinh 1 - Cac diém do

35
Diém do (measurement points)

Céc vi tri doc theo truc chinh (xem Hinh 1a), doc theo dwérng thdng nam trén méat bén va song song voi

truc chinh (xem Hinh 1b) hodc ndm & hai mat phang (xem Hinh 1c).
4 Nguyén tac
Dé cac mau thir thay ddi chiéu dai trong diéu kién xac dinh vé nhiét do va do &m twong déi.

Néu xac dinh do tw co theo phwong phap don gidn dé tinh toan dd co kho thi can thém cac mau thiy
dwoc boc kin bao vé khi dic mau hoac ngay sau khi thdo mau ra khéi khuén (xem Phu luc A).
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5 Thiét bij, dung cu

5.1 Budng thir
Budng thir, dé lwu gitr mau trong khéng khi, cé thé kiém soat nhiét d6 va d &m. Budng thir phai dap
(rng cac yéu cau sau:

a) Khong khi phai dwoc lwu théng trong budng sao c6 thé duy tri diéu kién thtr quy dinh cho tat ca cac

mau thir. Téc d6 khong khi gan mau thir khéng dwoc vwot qua 0,5 m/s;
b) Khéng khi trong bubng thir phai dwoc duy tri & nhiét do (25+5) °C;

c) D6 &m twong dbi trong budng tht» phai dat dwoc gia tri muc tiéu nam trong khoang tir 50 % dén 70
% va duy tri d6 &m twong dbi v&i sai léch + 5 % so véi gia tri muc tiéu. C6 thé ap dung céc gia tri khac

theo cac quy dinh tai noi st dung.

d) Nhiét do6 va do dm twong déi trong budng thir phai dwoc theo ddi trong sudt qua trinh thir va phai

dwgc ghi lai theo cac khoang thoi gian khéng vwot qua 24 h.

C6 thé yéu cau cac quy dinh réng trong trud'ng hop ghi chép tht cdng trong thdi gian phong thi nghiém

dong ctra.

Budng thir phai dwoc trang bi cac gia d& thich hop dé dat mau. Gia d& phai cho phép khéng khi lwu
théng quanh mau tht, ngoai trir & cac diém ké can thiét, cac khu vrc gan thanh budng hodc céc vat
can khac ciing phai bé tri d& khoéng can tré khong khi lwu théng. Gia d& nam ngang phai bao gdm cac

chi tiét khdng hat nwée cé tbng chiéu rong cha gbi d& mau khong vwot qua 25 mm.
5.2 Cac dung cu do thay déi chiéu dai

5.2.1 Quy dinh chung

Dung cu do thay ddi chiéu dai phai cho phép doc dwoc dén 0,001 mm. Sai sb tbi da cho phép v&i chiéu
dai do 400 mm va I&n hon phai la + 0,01 mm va véi chiéu dai do nhé hon 400 mm phai la £ 0,05 mm.

Khong st dung thiét bi do dwa trén tiép xic ma sat.
5.2.2 Thwée kep hoac thwéc do

Thuéc kep va thwdc do co kha nang xac dinh chiéu dai do véi sai s t6i da cho phép + 2,0 mm v&i

chiéu dai do 400 mm va I&n hon va + 1,0 mm véi chiéu dai do nhé hon 400 mm.
5.2.3 Thanh chuan (tuy chon)

Néu str dung thanh chuén thi thanh chuan phai dwoc lam bang invar hodc céc vat liéu khac co hé sé

gian né nhiét twong ty & trong khoang nhiét a6 thr nghiém.

Thanh chuén phéi twong thich véi cac dung cu do sir dung.
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Phéan gitra cGa thanh chuan c6 thé dwoc boc bang vat liéu cach nhiét dé han ché anh hwéng cda viéc

thay doi nhiét o khi cam tay.

5.3 Can

Can c6 kha nang can mau vdi sai s6 téi da cho phép + 0,02 % khéi lwong can.
5.4 Pau do

DPau do (néu dwoc sir dung) phai dwoc 1am bang vat liéu ciing, khéng bi an mon, khéng twong tac voi
bé téng va cé thé duoc 13p cd dinh trén hodc trong bé téng. Can chu y khéng dé dau hodc cac chét

khac trén bé mat ctia dau do tiép xic véi bé tong.
Dau do phai c6 thiét ké twong thich véi cac dung cu do st dung.

Céc dau do & mat bén phai dwoc bd tri sao cho chiing ndm trén it nhat hai dworng do phan bd déu theo
chu vi ciia m&u, song song véi truc chinh ho&c theo hai mét phang. Trong trwérng hop do gitra hai mat,

can st dung it nhat ba dau do trén méi mat (xem Hinh 1).

DPau do c6 thé dwoc I&p cd dinh trén mat mau bang cach dan bang keo (phwong phap dan) hodc duc

trong bé téng (phwong phap duc).

V&i mau lang tru, khéng duoc dat dau do trén mat hé phia trén hodc mat day khi dé be tong.

Céc dau do & hai ddu mau phai dwoc b tri sao cho truc cia ching trung véi truc ctia mau (xem Hinh
2).

5.5 Chiéu dai do

Chiéu dai do cta dworng do phai bang it nhat L/2 (L 1a chiéu dai mau) véi cac diém do duwoc bd tri
ddi xtrng va cach cac dau mau khéng it hon d/3 (d la chiéu rong hodc dwéorng kinh mau).

V6i cac dau do gan & cac dau mau (Hinh 2 a), chiéu dai do dwoc tinh bang chiéu dai mau néu dung
phwong phap dan va bang chiéu dai mau triv di hai 1an chiéu dai phan dau do ngap trong bé téng néu
dung phwong phap duc.

6 Mau thw

6.1 Hinh dang va kich thwéc

Céac mau thr (I&ng tru hoéc tru) phai dwoc duc dap (ng cac yéu cau ctia EN 12390-1 ngoai trir cac yéu
cau vé kich thwéc tiéu chuan. Cac mau khoan phai dap (rng cac yéu cau ctia EN 12504-1. Ty lé gira
chiéu dai va dwdng kinh hodc chiéu rong mau phai ndm trong khodng 2<L/d <7.

CHU THICH: C6 th& c6 nguy co xodn véi cac mau dai, manh.

Néu st dung dau do, khudn phai cé cu tao cho phép gan ngap mét phan dau do vao mau.

10
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Kich thwéc mau c6 anh hudng dén dd co do dwoc. Dé so sanh cac két qua thu dwoc véi cac mau co
hinh dang va kich thwdc khac nhau co thé siv dung khai niém kich thwéc quy wée h, (xem EN 1992-1-

1:2004, 3.1.4).

Nén s dung it nhat 2 mau cho mot td dé& xac dinh dd co.

Ty
1 N—
1____
2 2
1 1 2=
7 SRR

b) Vi tri d&u do & hai mat phang

Hinh 2 - Vi tri cac dau do

6.2 LAy mau
L&y mau bé tong thwc hién theo EN 12350-1.
6.3 Chuan bj va dé mau

Chuén bi, duc va lwu gitr mau thue hién theo EN 12390-2. Can ghi lai thdi gian khi xi mang bét dau tiép

xuc voi nwoc ¢, .

Can phai duc mau trong vong 1 h ké tr khi xi méng bét dau tiép xuc véi nuéc.

11
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7 Cach tién hanh

7.1 Thao khuén va chuan bi mau

Thao mau ra khdi khuén sau (24 + 1) h ké ti khi dic mau. Néu can thiét phai thay dbi khoang thoi gian
nay thi ghi lai chi tiét trong bao céo thir nghiém.

Sau khi thédo khuén, méi mau phai dwoc danh dau nhan biét.
Néu st dung phwong phap dan, cac dau do phai dwoc gan chat Ién bé mat mau trudc khi thir.

Sau khi thdo khudn va gén cac dau do (néu cd), tién hanh can mau va xac dinh chiéu dai do. Ghi lai gia

tri khdi lwgng mau va chiéu dai do ( L, ). Sau d6 dat mau trong budng thir.

7.2 Do thay déi chiéu dai

Trwdc mdi phép do, 1am sach dau do va cac dau ctia dung cu do.

Ngay sau khi dat mau vao budng thir (thoi gian ¢,), 1ap tlec do va ghi lai chiéu dai ban dau (so vdi chiéu
dai do) /(£,) clia m&u. Néu can thiét phai thay dbi khoang thei gian nay thi ghi lai chi tiét trong bao cao
thr nghiém.

Thuc hién céc Ian do tiép theo _(¢) & cac ngay quy dinh. Néu khong co cac quy dinh khac, céc thoi
diém do sé& la: (¢,+7), (¢,+14), (¢,+28) va (t,+56) ngay v&i chénh l&ch cho phép + 1 ngay.

CHU THICH: Ngay do phu thudc vao muc dich va loai bé tong thir nghiém.

Céc lan do bd sung cé thé thwe hién, néu can vi du nhw dé tinh toan tir bién, & cac tudi sém hodc
muén hon vi du nhu: (#,+3) + 1 ngay va (¢,+90) = 1 ngay.

Trong trweng hop cac dau do nam trén cac mat canh clia mau thi chidu dai ban dau I(¢,) dwoc tinh
bang trung binh céng cac gia tri do dwoc theo cac dwdng do hodc gitra cac méat phang.

V@i méi lan do thay dbi chiéu dai, can dadm bao cac sb doc da 6n dinh.

Néu mau dwoc 14y ra khéi budng thir, phai hoan thanh cac phép do trong vong 10 min.

Can va ghi lai khdi lwgng mau & thoi diém bat dau va két thac thér nghiém, va néu cé thé, phu thudc
vao ké hoach thir nghiém, sau méi lan do.

8 Biéu thij két qua

Do co tdng clia méi mau thir ¢, (¢,¢,), & thoi diém ¢ , tinh bang 10™°, dwoc xac dinh theo cong thirc:

12
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(1)

trong do:

L, 1a chiéu dai do (xem 5.5), tinh bang milimét (mm);

I(t, ) 1a chidu dai ban dau tai thoi diém ¢,, tinh bing milimét (mm);

1,(¢) 1a chiéu dai & thoi diém ¢, tinh bang milimét (mm).
Néu st dung nhiéu hon mét mau thd thi két qua thir & thoi diém ¢ dwoc tinh béng trung binh cong két
qué thtr ctia cac mau don 18.

Néu khoang két qua thlr gitra cac vien mau trong té 1&n hon 60 ym/m véi d6 co téi 400 um/m va Ién
hon 15% cua gia tri trung binh v&i d6 co Ién hon 400 pm/m (trong d6 60 um/m la d khéng dam bao
cta phép th) thi can cé canh bao vé sw phu hop cla két qua thiy, trir khi cé Iy do xac dang cho phép

loai bd két qua thtr don 8.

Can phai bao céo tat ca cac két qua thir.

CHU THICH: Db co dwoc trinh bay béng sé dwong; d6 né dwoc trinh bay béng sé am.

9 Bao cao thir nghiém

Bé&o cao thr nghiém bao gém:

a) Vién dan tiéu chuan nay;

b) Ky hiéu mau;

c) Loai méau (vi du méu duc hay mau khoan);

d) Hinh dang va kich thwéc mau thir

e) Ngay va thdi gian tron bé tong dung ché tao mau thtr hodc tudi 16i khoan;
f) Chi tiét vé qua trinh lwu gitr mau tht trwde khi thao khudn, bao gdm khoang thoi gian va diéu kién;
g) Nhiét d6 va do &m cla budng thiy;

h) Loai va dinh vi cac dung cu do bao gébm chiéu dai do;

i) Ngay va thoi gian cla lan do dau tién;

j) Po co tbng clia méi mau & tubi chi dinh;

k) Gia tri trung binh cla dd co téng & tudi chi dinh (néu phu hop);

) Khédi lwvgng ban dau va cudi ciing ctia méi mau, tinh theo gam (g);

m) Céc sai khac so v&i phwong phap thir tiéu chuén.

13
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n) Tuyén bd cha nguoi chiu trach nhiém k¥ thuat vé viéc mau thir d& dwoc chuan bi tuan tha tiéu chuan

nay, ngoai trlr cac van dé néu trong muc m;
Bé&o cao thtr nghiém c6 thé bao gdm:
0) Phuong phap dam bé tong trong khuén:;

p) Phwong phap va khoéng théi gian dwéng hd mau thir say khi thao khuén va trong khi van chuyén
(néu phu hop);

q) biéu kién ctia mau khi giao nhan dé dwéng ho (néu phu hop;

r) Nhiét dd ban dau cGia mau thir (néu biét);

s) Loai chat phii st dung cho mau (néu phu hop);

t) Do tw co va dd co khd & tudi chi dinh, néu dwoc do va tinh toan;

u) Do thi mé t& sw thay déi ctia d6 co (co tdng, tw co, co khd) theo thei gian;

v) Khéi lwgng mau tai ngay do thay dbi chiéu dai (néu cé yéu cau).
10 D6 chum

Hién chwa c6 s liéu vé dd lap va tai 1ap ctia phwong phap thi nay.

14
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Phu luc A
(Quy dinh)
Quy trinh don gian xac dinh do tw co

Hién twong tw co dién ra trong diéu kién dang nhiét va khéng cé su trao ddi dm gira mau v&i moi

trwdng xung quanh. Phan I&n qua trinh tw co dién ra trong tudi sém sau khi db bé téng.

CHU THICH 1: V&i mot vai loai bé téng, tw co cé thé dién ra trwéc khi thdo khuén. Quy trinh trong tiéu chuan nay khong thé

do d6 tw co trén.

Dé xac dinh do tw co, phai ché tao mau va thao khuén trong cing mét phong nhw véi mau do d6 co
tbng hai gio trwdc khi bat dau do co. Ngay lap tirc sau khi thdo khudn va gan cac dau do (néu st
dung), mau th&r dwoc phi Iép bao vé vi du nhw son phd bang 16p nhwa, st dung cac tdm chat déo
ho&c |4 kim loai, hodc dan trwc tiép cac tAm tw dinh. Do va ghi lai khéi lwgng va chiéu dai ban dau cta

mau v&i Iép phd. Sau dé cac mau dwoc dét trong cung budng thir nhw cac méu do co.

Phu 16p bao vé c6 thé dwoc thuc hién ngay khi dic mau, st dung cac 14 kim loai phit hop véi khuén.

Sau khi thdo khudn, ap dung quy trinh can, do va lwu gitr mau nhw quy dinh trong 7.1.

Do thay dbi chiéu dai & thoi diém ¢ thwe hién theo quy trinh trong 7.2.

Vi mi mau, d6 tw co &, (1,2, ), & thoi didm ¢, tinh bang 10, dwoc xac dinh theo cong thirc:
gca (t, to) — l(t() ) — an (t) (A1 )

trong do:
L, la chiéu dai do (xem 5.5), tinh bang milimét (mm);
I(,) 1a chidu dai ban d4u tai thoi diém ¢, tinh bing milimét (mm);
1,(¢) 1a chidu dai & thoi diém ¢, tinh bang milimét (mm).

Néu st dung nhiéu hon mét mau thd thi két qua thir & thoi diém ¢ dwoc tinh béng trung binh cong két

qué thtr ctia cac mau don 18.

Néu khoang két qua thir I&n hon 15% cla gia tri trung binh, thi can cé canh béo vé sw phu hop cua két

qua thtr, trr khi cé ly do xac dang cho phép loai bd két qua thir don 8.

CHU THICH 2: B co dwoc trinh bay bang sb dwong; do nd dwoc trinh bay bang sb am.

Do co kho &, (t,t,), & thoi diém ¢, tinh bing 107, duoc xac dinh theo cong thirc:
gcd (t’ ZLO) = gcs (t’ ZLO ) - gc'a (t’ tO) (A2)
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Thw muc tai liéu tham khao

EN 1992-1-1:2004, Eurocode 2: Design of concrete structures - Part 1-1: General rules and rules for

buildings.
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