TCVN TIEU CHUAN QUOC GIA

TCVN 3115:2022

Xuat ban 1an 3

BE TONG - PHWONG PHAP XAC PINH
KHOI LWONG THE TiCH

Hardened concrete - Test method for density

HA NOI — 2022






TCVN 3115:2022

Muc luc

Trang
o T - T TS 4
O 0= T ATV R= T R e 11 o O 5
2 T BU VIBN AN ..ottt ettt ettt ettt ettt aeeae et et e st eseese et e st e s et eseete et et esse s eneaseenens 5
B THIEE DI, AUNG CU .ottt ee e et ee e 5
4 LAY MAU VA ChUAN DI MAU thlP ...t 6
5 CAC BN NANN .......cece ettt 6
B BIBU Thi KBt QUA ...t e e et 7
4= 7- (o T oz= To N (g 11 N o Yo 1 (=T o 4TSS 8
Phu luc A (quy dinh) Phwong phap xac dinh thé tich cia mau cé hinh dang batky...........c.cccccccvevne.e.. 9
Phu luc B (quy dinh) Phwong phap xac dinh d6 m clia b& tONg..........ccevevieieeeeeeeeee e, 13



TCVN 3115:2022

L&i néi dau
TCVN 3115:2022 thay thé TCVN 3115:1993.

TCVN 3115:2022 dwoc xay dwng trén co s& tham khao
GOST 12370.0-2020, Concretes - General requirements for
methods of determination of density, moisture content, water
absorptions porosity and watertightness; GOST 12370.1-

2020, Concretes - Methods of determination of density.

TCVN 3115:2022 do Vién Khoa hoc Coéng nghé Xay dwng —
Bo Xay dwng bién soan, Bd Xay dwng dé& nghi, Téng cuc Tiéu
chuén Do lvong chét lwong thAm dinh, B6 Khoa hoc va Cong

nghé cong bé.



TIEU CHUAN QUOC GIA TCVN 3115:2022

Bé tong - Phwong phap xac dinh khéi lwong thé tich

Hardened concrete - Test method for density

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap xac dinh khéi lwong thé tich cta bé tdng & cac trang thai quy

dinh bao gém:

- Séy kho;

- Khé tiéu chuén;

- Am ty nhién;

- Am tiéu chuéan;

- Am quy dinh;

- Bdo hoa nuorc.

2 Tai liéu vién dan

Céc tai liéu vién dan sau day la can thiét khi ap dung tiéu chuan nay. Dbi véi cac tai liéu vién dan ghi
nam cong bd thi ap dung phién ban dwoc néu. Déi véi cac tai liéu vién dan khéng 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 bdo dudng mau thir.

TCVN 3113:2022, Bé tbng - Phuwong phap xac dinh dé hat nudc.

3 Thiét bj, dung cu

3.1 Can ky thuat c6 kha néng can phu hop va cé dd chinh xac khéng 1én hon 0,1 % khéi lwong dwoc

can;
3.2 Thwére do c6 do dai phu hop va cé vach chia dén 1 mm;

3.3 Tu sdy co bd phan diéu chinh nhiét do, cé kha nang say & nhiét dd (105 + 5) °C;
3.4 Binh hat &m chra CaCl, khan;

3.5 Tui cach hoi hoic thung kin cé thé tich phi hop dung dé bao quan mau.
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4 LAy mau va chuan bi mau the
4.1 LAy mau

4.1.1 LAy mau xac dinh khéi lwgng thé tich cia bé tong theo t6 mau. M&i t6 mau gébm ba vién mau duc

hodc mau c6 hinh dang béat ky.

4.1.2 V&i mau duc, 14y va chuan bi mau theo quy dinh trong TCVN 3105:2022.

4.1.3 V&i mau lay tir két ciu hodc cu kién, thé tich mau phai khéng nhd hon:

- 500 cm?® khi kich thwéc hat 1én nhat cia cét liéu la 20 mm hodc nhd hon;

- 1000 cm? khi kich thwdc hat Ién nhat cta cbt liéu 1a 40 mm;

- 3000 cm? khi kich thwée hat Ién nhat cda cbt liéu 1a 70 mm hodc I1&n hon.

Céac mau lay tir két cAu hoadc cau kién khong dwoc chira cot thép hodc cac vat ngoai lai khac.
4.2 Chuén bj mau

Cac vién mau dwoc dwa vé trang thai quy dinh theo quy trinh sau:

4.2.1 Véi trang thai sy khd, sdy mau & nhiét d6 (105 + 5) °C cho dén khdi lwong khoéng déi, tirc la
chénh léch khéi lwong gitra hai 1an can lién tiép, cach nhau khéng nhd hon 4 h, khéng quéa 0,1 % khéi
lwong mau. Trwdc khi can, mau dwoc 1am ngudi & trong binh hit &m chira CaCl, ho&c lam ngudi trong

ti sdy dén nhiét dd phong.

4.2.2 V¢&i trang thai kho tiéu chuén, dat mau trong phong cé nhiét d6 khéng khi (25 + 10) °C, d& &m (50
+ 10) % it nhat 28 ngay dém.

4.2.3 V6i trang thai &m tw nhién, mau sau khi 1y dwoc bdo quan trong tdi cach hoi hodc thung kin cé

thé tich khéng I&n hon 2 1an thé tich mau va dwoc thtr nghiém ludn khi chuyén dén phong thi nghiém.

4.2.4 V/6i trang trang thai &m tiéu chuan, dat mau trong vong 28 ngay dém & nhiét do (27 + 2) °C, do

am khoéng nhé hon 95 %.

4.2.5 \V/&i trang thai &m quy dinh, th& nghiém mau cé dd &m quy dinh ho&c th& nghiém mau cé dd &m

bét ky rdi tinh déi két qua vé trang thai &m quy dinh theo cong thirc (5).

4.2.6 V&i trang thai bao hoa nwédc, mau dwoc lam bao hoa nwéc theo 5.1.1; 5.1.2, TCVN 3113:2022.
5 Cach tién hanh

5.1 Xac dinh khéi lweng vién mau & trang thai can thir bang cach can.

5.2 Xac dinh thé tich vien mau nhw sau:

5.2.1 Do kich thuwéc tirng vién mau:

Po kich thwdc tivng vien mau (hinh 1ap phwong, tru hay lang tru) theo B.4, Phu luc B, TCVN
3105:2022.
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Thé tich ca vién mau lap phuwong (V,,,), dwoc tinh bang milimét khdi (mm?), chinh xac dén 1 (mm?3)
theo céng thire sau:
Vi = @, % a, X ay (1)
trong do:
a,,a,,a, lakich thwéc cac canh cla vién mau lap phwong, tinh béng milimét (mm);
Thé tich clia vién mau tru (V,,), dwgc tinh bang milimét khéi (mm?), chinh xac dén 1 (mm?®) theo cong

thirc sau:

rxd?
chzzT

x h (2)
trong do:

d 1a dwéng kinh clia vién mau try, tinh bang milimét (mm);

h 1a chiéu cao clia vién mau try, tinh bang milimét (mm);

7 la hang sé, lay bang 3,1416.
Thé tich clia vién mau lang try (7,,), duoc tinh bang milimét kh6i (mm?), chinh xac dén 1 (mmd) theo
cbng thirc sau:

V,=axa,xb (3)
trong do:
a,,a,,b 1akich thwéc cac canh clia vién mau lang try, tinh bang milimét (mm);

5.2.2 Thé tich cta vién mau cé hinh dang khac véi quy dinh tai 5.2.1 dwgc xac dinh theo Phu luc A.

5.3 D6 4m cla vién mau dwoc xac dinh theo Phu luc B.
6 Biéu thj két qua
6.1 Khdi lwong thé tich ( p ), cla tirng vién mau, dwoc tinh bang kilogam trén mét khéi (kg/m?), chinh
xac dén 1 (kg/m®) theo cdng thirc sau:
m 6
=—x10 4

P=7 (4)

trong do:
m 1a khdi lwong ctia vién mau & trang thai can thtr, tinh bang gam (g);

V' la thé tich ctia vién mau, tinh bang milimét khdi (mm3).
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6.2 Khdi lwong thé tich cta té6 mau dwoc tinh bang trung binh cong khdi lwgng thé tich clia cac vién

= 2
mau trong to.

6.3 Khdi lwong thé tich cha bé téng & trang thai &m quy dinh (o, ), dwgc tinh bang kilogam trén mét

khdi (kg/m?), chinh xac dén 1 (kg/m?) theo céng thirc sau:

H,

”106
Pe=P> (5)

100

trong do:

0, 1a khéi lwong thé tich cia vién mau & dé dm H,, tinh bang kilogam trén mét khéi (kg/m?);
H, |a dd &m cla vién mau & trang thai &m quy dinh, tinh bang phan tram (%);

H, 1a d6 &m cua vién méau & trang thai bat ky, tinh bang phan tram (%).

7 Bao cao thir nghiém

Bao cdo két qua thtr nghiém bao gdm it nhat cac théng tin sau:
a) Ngay 14y mau va ngay thtr nghiém;

b) Ky hiéu mau;

c) Trang thai thtr nghiém;

d) P6 Am cua bé tong (néu thir nghiém & trang thai tw nhién);
e) Khéi lwogng mau;

f) Thé tich mau va phwong phap xac dinh;

g) Khéi lwong thé tich clia tirng mau;

h) Khéi lwgng thé tich cta té mau;

i) Vién dan tiéu chuan nay;

j) Ngu&i thir nghiém.
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Phu luc A
(quy dinh)

Phwong phap xac dinh thé tich cia mau cé hinh dang bat ky

A.1 Pham vi ap dung

Phu luc nay huwéng dan quy trinh xac dinh thé tich ctia mau cé hinh dang bt ky bang cach can thay

tinh hodc st dung thung do thé tich cé voi tran.
A.2 Thiét bi, dung cu
A.2.1 Cac thiét bi, dung cu can thiét néu & Diéu 3.

A.2.2 Bd can thuy tinh v&i can phi hop cé dé chinh xac khaéng 1&n hon 0,1 % khéi lwong dwoc can va

cé co cdu minh hoa trén Hinh A.1.
A.2.3 Thung c6 voi tran nhw trén Hinh A.2.

A.2.3 Bép dién va thung nau parafin phu hop dé dun néng chay parafin.

Tay quay Gio luwoi

Thang chira nuéc
co voi tran

Ban nang

Hinh A.1 - Can thuay tinh
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Hinh A.2 - Thung do thé tich c6 voi tran
A.3 Cach tién hanh

A.3.1 V&i mau cé chu tric déc chac (khdng co cac 16 réng thdng nhau), bé mét khéng cé cac vét nit,

rd, lam bao hoa nwdc hodc boc parafin nhw sau:
A.3.1.1 Lam bao hoa nuwéc

Ngam méau dén bao hoa nudc trong thung chira sao cho mirc nwéc ludn cao hon mat trén ctia mau 20

mm.

A.3.1.2 Boc paraphin
- Can mau da & trang thai kho tdi khéi lwong khong dbi (m, ).
- S4y mau da & trang thai kho t&i khdi lwong khong déi dén nhiét do 60 °C.

- Nhiing m&u vai 14n vao thung parafin d dun chay dé boc kin toan bdé bé mat mau bang mét 16p

parafin day khodng 1 mm. D& ngudi mau dén nhiét dd phong.
- Can mau da boc parafin trong khong khi (m,, ).

A.3.2 V&i mau ¢6 céu trac hbe réng (cac 16 réng théng nhau, kich thwédc Ién hon 2 mm) hodc trén bé
mat c6 cac vét rd (dwong kinh va chidéu sau Ién hon 2 mm) hodc cac vét niet (chiéu rong Ién hon 0,5

mm), boc parafin, nhw sau:

- Can méu da & trang thai kho t&i khdi lwgng khoéng déi (m, ).

- Sy mau da & trang thai kho t&i khdi lwong khdng déi dén nhiét do 60 °C.

- Duing parafin d& néng chay tram day, kin cac vét rd, nirt. Can mau sau khi trdm parafin (mp,).

- Nhiing m&u vai 14n vao thung parafin d dun chady dé boc kin toan bdé bé mat mau bang mét 16p

parafin day khoang 1 mm. D& ngudi mau dén nhiét dd phong. Can mau sau khi da boc parafin (mp,).

10
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A.3.3 Xac dinh thé tich mau bang can thady tinh

A.3.3.1 V&i mau chuén bi theo A.3.1.1
- Can mAu trong nwéc bang can thay tinh (m, , ) theo so d6 Hinh A.1.
- Thé tich mau (V' ), dworc tinh bang centimét khdi (cm?), chinh xac dén 1 (cm®) theo céng thirc sau:

m, _mn,tt

P

V= (A1)

trong do:

m, 1a khéi lwgng clia méu bdo hda nwéc can trong khdng khi, tinh bang gam (g);

m,, 1a khéi lwong ctia mau bdo hda nudc can trong nuwdc, tinh bang gam (g);

0, 1a khdi lwong riéng clia nwéce, tinh bang gam trén centimét khéi (g/cm?), 1ay bang 1,0 g/cm?.
A.3.3.2 Vi mau chuén bi theo A.3.1.2
- Can mau da boc parafin bang can thay tinh (m,,, ) theo so' d6 Hinh A.1.

- Thé tich mau (¥), dworc tinh bang centimét khdi (cm?), chinh xac dén 1 (cmq) theo codng thirc sau:

Mp =My, mp—my

pn pP

V=

(A.2)

trong do:

m,, la khéi lwong clia mau da boc parafin can trong nwéc, tinh bang gam (g);
mp, la khéi lwong ctia mau da boc parafin can trong khéng khi, tinh bang gam (g);

m, 1a khéi lwong clia méu khd dén khéi lwong khéng dbi can trong khéng khi, tinh bang gam (g);

Py 1a khdi lvong riéng cla parafin, tinh bang gam trén centimét khéi (g/cm?), lay bang 0,93

g/cm3.
A.3.3.3 V&i mau chuén bj theo A.3.2
- Can mau da boc parafin bang can thay tinh (m,, , ) theo so' d6 Hinh A.1.
- Thé tich mau (¥), dworc tinh bang centimét khdi (cm?), chinh xac dén 1 (cmd) theo cdng thire sau:

Mpy —Mp, , _ Mp, —Mp,

pw pP

V= (A.3)

trong do:

11
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m,, la khéi lwong clia mau sau khi tram day, kin cac vét rd, nirt bang parafin tinh bang gam (g);
mp, la khéi lwong ctia mau da boc parafin can trong khong khi, tinh bang gam (g);
mp, , 14 khéi lwong cia mau da boc parafin can trong nuéc, tinh bang gam (g).

A.3.4 Khi s dung thung do thé tich c6 voi tran (Hinh A.2), thé tich mau dwoc xac dinh nhw sau:

A.3.4.1 D6 day nudc & nhiét do phong vao thung do thé tich cé voi tran cho t&i khi nwéc chay ra khéi

voi. Khi nwéc khong con chay ra khdi voi niva, dat dwdi voi mot dng dong da can xac dinh khéi lwong
(my).

A.3.4.2 Budc tirng vién mau vao soi day manh rdi nhing ngap vao thung do thé tich c6 voi tran. Thu

lwgng nwdc tran chay qua voi vao éng dong .

A.3.4.3 Sau khi nwdc khdng con chay qua voi niva, can dng dong co chira nwdc (m,).

A.3.4.4 Thé tich nwéc tran (¥, ), dwoc tinh bang centimét khdi (cm?), chinh xac dén 1 (cm?®) theo cong
thirc sau:

y, =Mz (A.4)

trong do:
m, la khéi lwvgng cla 6ng dong, tinh bang gam (g);
m, la khéi lwgng cla bng dong da chira nwdc tran chay qua voi, tinh bang gam (g);

A.3.4.5 Thé tich mau (V' ), dwoc tinh bang centimét khdi (cm?), chinh xac dén 1 (cm?®) theo cong thirc

sau:

- Thé tich mau chuén bi theo A.3.1.1:
V=v, (A.5)

- Thé tich mau chuén bj theo A.3.1.2:

V=v, - (A.6)
pw’
- Thé tich mau chuén bi theo A.3.2:
y=y, -l T (A7)
Pp

12
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Phu luc B
(quy dinh)

Phwong phap xac dinh dé am cua bé téng

B.1 Pham vi ap dung

Phu luc nay quy dinh phwong phéap xac dinh dd Am ctia bé téng trén mau dic hodc mau 3y tir ciu kién

hodc két ciu, hodc cac manh v& sau khi nén.
B.2 L4y mau va chuan bj mau thir
B.2.1 MAu I3y tir ciu kién hodc két cAu hodc cac manh vé& sau khi nén dwoc chuan bi nhw sau:

- Bap nhé mau dén khi kich thwéc Ién nhét ctia cac cuc bé téng da dap nhé khong Ién hon kich thwéc

hat I&n nhat cta cbt liéu.
- T vat liéu dwoc dap nhd, 1y mau dai dién vaéi khdi lwong it nhat 1 000 g.

B.2.2 M&u duc hodc mau da dap nhé (B.2.1) ngay sau khi lay dwoc gilr trong tli cach hoi cé thé tich

khong I&n hon 2 1an thé tich mau.

B.2 Cach tién hanh
B.2.1 Can mau trwde khi sdy chinh xac dén 0,1 % khdi lwong can (m; ).

B.2.2 Sy khé mau dén khéi lwgng khong déi & nhiét do (105 + 5) °C, tirc la chénh léch khéi lwong

gitra hai lan can lién tiép, cach nhau khéng nhé hon 4 h, khéng qua 0,1 % khéi lwgng can.

B.2.3 Lam ngudi & trong binh hit &m chira CaCl, hodc lam ngudi trong ti sdy dén nhiét d6 phong.
B.2.4 Can mau da & trang thai kho t&i khbi lwgng khong dbi (m, ).
B.3 Biéu thij két qua

D6 &m cua tirng méu theo khéi lwong ( H, ), dwoc tinh bang phan trdm (%), chinh xac dén 0,1 % theo

cbng thirc sau:

trong do:

m, 1a khéi lwong cla mau trwde khi sdy, tinh bang gam (g);

m, 1a khéi lwgng clia mau khd dén khéi lwgng khong déi, tinh bang gam (g);
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