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TCVN 3112:2022

L&i néi dau
TCVN 3112:2022 thay thé TCVN 3112:1993.

TCVN 3112:2022 duoc xay dwng trén co s& tham khao
GOST 12730.0-2020, Concretes - General requirements for
methods of determination of density, moisture content,
water absorptions porosity and watertightness, GOST
12730.1-2020, Concretes - Methods of determination of
density va GOST 12730.4-2020, Concretes - Methods of

determination of porosity parameters.

TCVN 3112:2022 do Vién Khoa hoc Céng nghé Xay dwng
bién soan, B6 Xay dwng dé nghi, Tédng cuc Tiéu chuan Po
lwdng chat lwong thdm dinh, B6 Khoa hoc va Céng nghé

cong bb.



TIEU CHUAN QUOC GIA TCVN 3112:2022

Bé tong - Phwong phap xac dinh khéi lwong riéng va dé réng

Hardened concrete - Test method for absolute density and porosity

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap xac dinh khéi lwong riéng sir dung binh pycnometer va dd réng

cla bé tdng dwa trén khdi lwong thé tich, dé hat nwéc va dd am.

Phwong phap xac dinh khéi lwong riéng st dung binh Le Chatelier dworc trinh bay tai Phu luc B.

2 Tai liéu vién dan

Céc tai liéu vién dan sau day la can thiét khi ap dung tiéu chuan nay. Déi v&i cac tai liéu vién dan ghi
nam cong bd thi ap dung phién ban dwoc néu. Déi véi cac tai liéu vién dan khdng ghi ndm cong bd thi

ap dung phién ban méi nhét, bao gdm ca cac stra ddi, bé sung (néu co).
TCVN 3105:2022, H8n hop bé téng va bé téng - LAy méu, ché tao va bao duéng mau thi.
TCVN 3113:2022, Bé tbng - Phuwong phap xac dinh d hat nudc.

TCVN 3115:2022, Bé tong - Phuong phép xéc dinh khéi luong thé tich.

3 Thuéat ngir, dinh nghia

Trong tiéu chuan nay st dung céac thuat ngi va dinh nghia sau:

3.1

Khéi lwong riéng (absolute density)

Ty lé khéi lwong bé tong trén thé tich thye clia né (khéng co cac 16 réng).
3.2

Khéi lwgng thé tich (density)

Ty 1& khdi lwong bé téng trén tdng thé tich ctia né (bao gébm cac 16 réng).
3.3

Thé tich thwc (true volume)

Thé tich pha ran cla bé téng.

3.4
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D6 réng toan phan (total porosity)

Do rdng toan phan 13 ti 1& thé tich cac 16 réng co trong bé téng trén tdng thé tich cta no.

3.5

P rong mao quan hé (open capillary porosity)

Ty |é thé tich |16 réng trong bé tdng ma nwéc cé thé chiém chd khi bdo hoa nwdc trén thé tich cta no.
3.6

D6 réng mao quan kin (close capillary porosity)

Ty lé thé tich 16 rédng trong bé tdng ma nwéc khong thé chiém chd khi bdo hoa nwéc trén thé tich cla
no.

4 Thiét bi, dung cu va vat liéu thi

4.1 Binh pycnometer c6 dung tich 100 mL (xem Phu luc A);

4.2 Can c6 kha nang can phu hop va dé chinh xac khéng Ién hon 0,01 g;

4.3 Ta say co6 bo phan diéu chinh nhiét do, cé kha nang sy & nhiét do (105 + 5) °C;

4.4 May nghién thé (ho&c thiét bi phu hop) cé thé dap hay nghién mau dén c& hat nhé hon 1,25 mm;
4.5 May nghién min c6 kha ning nghién mau dén c& hat nhé hon 0,125 mm;

4.6 Bép dun cach thuy (cach cat);

4.7 Sang co kich thwéc 5,0 mm; 1,25 mm va 0,125 mm,;

4.8 Binh hat am;

4.9 Axit H,SO, dam dac; CaCl, khan;

4.10 Nwére ciat.

5 Xac dinh khéi lwong riéng
5.1 LAy mau va chuan bi mau thiy
Mau ther khdi lwong riéng cla bé téng dworc l1ay theo quy dinh tai Bang 1.

Bang 1 - Quy dinh miu thir khéi lweng riéng ctia bé téng

Kich thwéc hat Ién nhat cta cét liéu, mm Thé tich nhé nhat ctia mau, cm?
20 hodc nhd hon 500
40 1 000
70 hoac I&n hon 3 000
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- Mau bé tdng ban dau dwoc nghién trong may nghién dén c& hat nhé hon 5 mm, trén déu mau va rat
gon dén khéi lwong 150 g;

- Phan mau thu dwoc sau rat gon tiép tuc nghién dén c& hat nhd hon 1,25 mm. Tron déu va rat gon

mau dén khéi lwgng khoang 30 g, sau d6 nghién min méau dén kich thuwéc nhd hon 0,125 mm;

- S4y khd mau dén khdi lwong khong dbi, sau do6 dé ngudi dén nhiét doé phong trong binh hat dm. Can

2 mau méi mau 10 g dé tién hanh thé nghiém.
5.2 Cach tién hanh

- M6i mau thtr dwoc d vao binh pycnometer kho va sach, rét nwéc cat & nhiét dd phong véi lwong sao

cho binh pycnometer dwoc lam day khong I&n hon mét nira thé tich cta binh;

- Bat binh pycnometer hoi nghiéng trén bép cat (hodc bép cach thiy) va dun binh trong thdi gian 20

min dé loai hét cac bot khi;

- Sau khi loai bd bot khi, binh pycnometer dwoc lau khé bén ngoai va dé ngudi dén nhiét dd phong, dé

nwéc cat dén vach chia va dem can;

- b4 nwéc va mau trong binh dong ra va lam sach, dé lai nwéc cat & nhiét dd phong dén vach chia va
can.

5.3 Biéu thj két qua
Khéi lwong riéng cla bé téng ( p,), dwoc tinh bng gam trén centimét khdi (g/cm?), chinh xac dén 0,01

g/cm? theo cbng thirc:

m X
p, =P (1)

m—(m, —m,)
trong do:
m 1a khéi lwong bot bé téng, tinh bang gam (g);
0, 1a khdi lwgng riéng clia nudc, 1ay bang 1 gam trén centimét khéi (g/cm?);
m, 1a khdi lwgng cla binh pycnometer véi mau va nwdc cat sau khi loai bd bot khi, tinh bang
gam (g);
m, 1a khdi lwgng clia binh pycnometer va nwéc cét, tinh bang gam (g);

Két qua thir khdi lwong riéng 1a gia tri trung binh s hoc cla hai két qua thir song song. Néu két qua
gitra hai Ian thir chénh Iéch nhau I&n hon 0,02 g/cm? can tién hanh thi 1an thir ba. Két qua thir 1a trung

binh cdng cla 2 gia tri gan nhau nhét.
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6 Xac dinh dé réng
6.1 Do réng mao quan h& cla bé tong ( P,), dwoc tinh bang phan tram (%), chinh xac dén 0,1 % theo
cbng thure:
=W, @)

trong do:

W, la d6 hat nwéc theo thé tich cha bé tong, xac dinh theo TCVN 3113:2022, tinh béng phan
tram (%).
6.2 D6 réng mao quan kin cla bé tong ( P.), dwoc tinh bang phan tram (%), chinh xac dén 0,1 % theo
cbng thure:

P=P-P 3)

o

6.3 Do réng toan phan cla bé téng (P ), dwoc tinh bang phan trdm (%), chinh xac dén 0,1 % theo céng

thire:

p=L<"P 100% (4)
L.

trong do:

o la khdi lwong thé tich cha bé tong da siy kho, xac dinh theo TCVN 3115:2022, tinh bang

gam trén centimét khoi (g/cm?d).

6.4 Kich thwéc trung binh cua 16 réng va dd déng nhéat kich thwéc 16 réng dwoc xac dinh theo Phu luc
C.

7 Bao cao thir nghiém

Béo céo thir nghiém bao gém it nhat cac thong tin sau:
7.1 Khéi lwong riéng

a) Ngay 14y mau, ngay th» nghiém;

b) Ky hiéu mau;

c) Khéi lwong riéng;

d) Phwong phap xac dinh khéi lwong riéng;

f) Vién dan tiéu chuan nay;

g) Nguwoi thtr nghiém.

7.2 Do rong

8
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a) Ngay |4y mau, ngay thtr nghiém;
b) Ky hiéu mau;
c) Do réng toan phéan;
d) Bé réng mao quan hé;
e) Pé réng mao quan kin;
f) Vién dan tiéu chuan nay;

g) Ngwoi thtr nghiém.
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Phu luc A
(tham khao)

Binh pycnometer 100 mL

Kich thuwéc tinh bang milimét

%
4

CHU DAN:
H=110 mm d=(3%20,8) mm
Hinh A.1 - Pycnometer kiéu 1
Kich thuwéc tinh béng milimét
CHU DAN:
H =140 mm d=(9+1)mm

Hinh A.2 - Pycnometer kiéu 2

10
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Kich thwéc tinh bang milimét
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CHU DAN:

H=100mm h=65mm h; =40 mm d=(0,7%+0,2) mm

Hinh A.3 - Pycnometer kiéu 3

11



TCVN 3112:2022
Phu luc B

(quy dinh)
Phwong phap xac dinh khéi lwong riéng str dung binh Le Chatelier
B.1 Thiét bi, dung cu
B.1.1 Cac thiét bi dung cu va vat liéu thir theo Diéu 4.
B.1.2 Binh Le Chatelier (Hinh B.1).

Kich thuwéc tinh bang milimét

%]
2
e
e |
»
= :
1 =
§_ 4
a
Faanll MEdge Ty

CHU DAN:
1 Thang chia dw&i 2 Thang chia trén

Hinh B.1 - Binh Le Chatelier
B.2 Chuan bi mau

M&u bt bé téng dwoc chuan bj theo 5.1, d mau da chuén bi vao cbéc hodc chén st dé can, sdy mau
dén khéi lwong khong déi, d& mau ngudi dén nhiét do phong trong binh hut &m chira axit H,SO, dam

d&c hodc CaCl, khan, sau dé can hai mau véi khéi lwong méi mau 1a 50 g (m ).

CHU THICH: Khéi lwgng mau & tirng céng doan theo 5.1 can ting gap 5 1an dé& dam bao khéi lwong mau khi thi nghiém.

B.3 Cach tién hanh

12
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- b6 nudc cat vao binh Le Chatelier dén vach khoéng (0) tai thang chia dwéi (mwe nwéc duwgc xac dinh

bang mat véng dwdi).

- D6 mau qua phéu cla dung cu theo ting lweng nhé cho dén khi mirc nwéc & trong binh (mét véng)

dang lén dén vach chia bét ky trén thang chia trén.
CHU THICH: Khéng dwoc d& mau dinh trén cb va thanh binh sau khi d& mau.

- Xoay binh theo truc thdng dirng va hoi I&c binh dé loai bé bot khi trong mau.

- Boc thé tich nwdc dang 1én trong binh (trén thang chia trén) do mau chiém chd (7).
- Can khéi lwgng mau con gitr lai (m, ) chinh xac dén 0,01 g.

B.4 Biéu thij két qua

Khéi lwong riéng cla bé téng ( p,), dwoc tinh bang gam trén centimét khdi (g/cm?), chinh xac dén 0,01

g/cm? theo cong thirc:

(B.1)
trong do:

m 14 khéi lwgng mau ban dau, tinh bang gam (g);

m, la khéi lwong ctia mau con lai, tinh bang gam (g);

V' thé tich nwéc do mau chiém ché, tinh bang centimét khéi (cmd).

Két qua thtr khéi lwong riéng 1a gia tri trung binh sé hoc ctia hai két qua thir song song. Néu két
qua gitra hai 1an thtr chénh 1&ch nhau Ién hon 0,02 g/cm?® can tién hanh thir 1an thir ba. Két qua thir 1a

trung binh cong cla 2 gia tri gdn nhau nhét.

13
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Phu luc C

(quy dinh)

Phwong phap xac dinh chi sé réng cta bé téng theo déng hoc qua trinh hut nwéc

C.1 Quy dinh chung

Phu luc nay quy dinh phwong phap xac dinh chi sé réng clia bé téng theo ddng hoc qua trinh hat nwéc.
DPong hoc qua trinh hut nwéc dwoc dac trwng béi sw gia tdng khdi lwoeng mau theo thoi gian.

C.2 Thiét bi, dung cu

C.2.1 Can ky thuat c6 kha ndng can phu hop va dd chinh xac khéng 16n hon 0,1 % khéi lweng dwoc

can.

C.2.2 Can thay tinh c6 kha nang can phu hop va dé chinh xac khéng 16n hon 0,1 % khéi lwong dwoc

can.

C.2.3 Tu say co6 bo phan diéu chinh nhiét d6, cé kha nang sdy & nhiét do (105 + 5) °C.
C.2.4 Binh hat &m phu hop véi kich thwéc mau thir.

C.2.5 Khay dwng mau phu hop véi kich thwdc mau thiv.

C.2.6 Thung ngadm mau phu hop kich thwéc mau thir.

C.3 Chuéan bj mau

M&u chuan dé xac dinh cac théng sb réng theo ddng hoc qua trinh hat nwéc 1a mau 1ap phwong canh

70 mm hodc mau tru cé dwong kinh va chiéu cao bang 70 mm.

CHU THICH: Cho phép xac dinh ddng hoc qua trinh hit nwéc trén cac mau lap phwong, mau tru cé chidu cao bang dwéng
kinh cling nhw cadc mau hinh dang khéng chudn nhung gan véi hinh 1ap phwong, hinh ciu hodc hinh tru. Khi dé, cin xac dinh

bang thuc nghiém hé sé chuyén di v& mau chuén cho cac thong sé A vaor .
C.4 Tién hanh thi nghiém

C.4.1 B hut nwdc ctia mau (W,), sau cac thoi gian ¢ khac nhau, dwoc tinh bang phan tram (%) theo

thé tich, theo cong thirc sau:
W, =W, x[1-e*"] (C.1)
trong do:
W, la dd hat nwdc clia mau xac dinh theo TCVN 3113:2022, tinh bang phan tram (%);

e la co sb logarit tw nhién, bang 2,718;

t la thoi gian hat nwérce, tinh bang gid (h);

14
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A 14 kich thwéce trung binh cla 16 rdng hé mao quan, bang gidi han ty 1é gia téc clia qua trinh

hat nwée trén tde dd hut nwéc;
a la d6 déng nhat kich thwéc 16 réng hé mao quan.

C.4.2 Bong hoc qua trinh hat nwédc dwgce xac dinh béng cach theo déi lién tuc hoac dinh ky khoi lwong

mau da dwoc sy kho trwdc dé trong qua trinh ngam nwéc sau 24 h theo TCVN 3113:2022.

C.4.3 Theo doi lién tuc

C.4.3.1 Can thay tinh lién tuc xac dinh khéi lwong méau va tinh toan dé hut nwéc ctia mau. Xay dung
dwdng twong quan gitra dd hut nwéc ciia mau va thdi gian ngdm mau (Vi du nhw Hinh C.1a).

C.4.3.2 Trén dd thi Hinh C.1a xac dinh diém A va B trén truc tung wng v&i dd hut nuéc

w,

1 =0,632xW, va W, =05xW,. Tk giao diém cla hai dwong thang song song véi truc hoanh ké
tr hai diém A va B v&i duwong cong, ké dwdng song song véi truc tung, cat truc hoanh & diém C va D.
Xéac dinh gia tri ¢, (ng v&i diém C va ¢, &ng vai diém D.

C.4.3.3 Trén d6 thi Hinh C.1b, xac dinh diém C va D trén truc tung (rng voi gia tri ¢, va t,. T diém C
ké dwéng song song v&i truc hoanh, cat dwdng chéo ngoai tai diém C,. Tl diém C,, ké duwong song
song Vv&i truc tung cat truc hoanh tai diém diém E. Xac dinh gia tri 4 (*ng v&i diém E. Tl diém D, ké
dwéng song song v&i truc hoanh cét doan C,-E tai diém G. Xac dinh gia tri o ng vo&i diém G theo céac
dwéng déng murc trén do thi.

C.4.4 Can mau dinh ky

C.4.4.1 Sau khi ngdm mau da sdy khé vao nwéc, can mau & thoi diém 0,25 h va 1,0 h. Tiép tuc ngam
mau trong nwéc va can mau sau mdi 24 h cho dén khi khdi lwong khong déi. Khdi lwong khong ddi la
khéi lwong mau ma két qua hai lan can lién tuc khéng khac nhau qua 0,1 %.

C.4.4.2 Trén dd thj Hinh C.2, xac dinh diém A va B trén truc tung rng véi dd hut nwdre tai thoi diém 1,0
h va 0,25 h. Tl diém A ké& duwéng song song véi tru hoanh, cat dé thi t=1,0 h tai diém C. Tl diém C
ké dwong song song Vai tru tung cat truc hoanh tai diém D. Xac dinh gia tri A, ng v&i diém D. Tw
diém B ké dudng song song v&i truc hoanh cat doan CD tai diém E. Xac dinh gia tri o ng voi diém E
theo cac dwdng ddng murc trén db thi.

C.4.4.3 Trén dd thj Hinh C.3 hodc Hinh C.4, xac dinh diém G trén truc tung (rng véi gid tri 4, da biét. Tw
diém G ké dudng song song véi truc hoanh cat dworng ddng mirc (rng véi gia tri o da biét tai diém H.
Tw diém H ké dwdng song song v&i truc tung cét truc hoanh tai diém |. Xac dinh gia tri A (ng véi diém
.

CHU THICH: Bwéng ddng murc (rng véi cac gia tri & trung gian cé thé dwoc xac dinh bang cach noi suy.

C.4.5 Thong sb réng A vaa cla td mau bé téng dwoc xac dinh bang trung binh cong két qua thi

nghiém ctia toan bd cac méau trong té.

15
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Hinh C.1 - Vi du vé tinh toan théng sé ddng hoc qua trinh hat nwéc (phwong phap lién tuc)
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Hinh C.2 - Vi du vé tinh toan théng sé déng hoc qua trinh hiat nwéc (phwong phap gian doan)

’ -D"S
W =046; 0=05; A = V1,24=154.
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