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TIEU CHUAN CO SO’/ ENTERPRISE STANDARDS

PENETRON ADMIX - Yéu cau ky thuat va phwong phap thir

Penetron Admix - Specification and Test method

1 Pham vi ap dung/Scope

Tiéu chuén nay quy dinh céac yéu cau k¥ thuat va phwong phap thir @éi voi sén phdm Penetron

Admix dwoc san xuat bdi cong ty Penetron International Ltd.

This standard specifies the technical requirements and test methods for Penetron Admix

manufactured by Penetron International Ltd.

2 Tai liéu vién dan/ Referenced Documents

Cac tai liéu vién dén sau can thiét cho viéc ap dung tiéu chudn nay. Déi v&i cac tai liéu vién dan
ghi ndm céng bé thi ap dung phién ban dwoc néu. Pbi véi cac tai liéu vien dan khéng ghi nam
cdng bé thi ap dung phién ban m&i nhat, bao gdm ca cac stra d@bi, bd sung (néu cd).

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any

amendments) applies.

TCVN 4030:2003, Xi mang — Phuong phap xac dinh @ min

TCVN 4030:2003, Cement — Test method for determination of fineness
TCVN 8826:2011, Phu gia hda hoc cho bé téng

TCVN 8826:2011, Chemical admixtures for concrete

TCVN 141:2008, Xi mang Pooc Léng — Phwong phap phén tich héa hoc
TCVN 141:2008, Portland cement - Methods of chemical analysis
TCVN 7572:2006, Cét liéu cho bé téng va vira — Phwong phap thir
TCVN 7572:2006, Aggregates for concrete and mortar - Test methods
TCVN 3106:1993, H8n hop bé téng nang — Phwong phap thtr do sut
TCVN 3106:1993, Fresh heavyweight concrete - Method for slump test
TCVN 3111:1993, H8n hop bé tdng ndng — Phwong phap xac dinh ham Iwong bot khi

TCVN 3111:1993, Heavyweight concrete compound - Method for determination of air content
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TCVN 3118:1993, Bé téng nang — Phwong phap xac dinh cwong dd nén

TCVN 3118:1993, Heavyweight concrete - Method for determinatien of compressive strength
TCVN 9338:2012, H8n hop bé tong ning — Phuwong phap xac dinh thoi gian déng két

TCVN 9338:2012, Heavyweight concrete mixtures - Determination of time of setting

TCVN 7713:2007, Xi mang — Xac dinh sw thay ddi chiéu dai mau trong dung dich Suffat

TCVN 7713:2007, Cement — Determination of length change of hydraulic cement mortars

exposed to a sulfate solution

ASTM C157/C157M-8, Phwong phap thir tiéu chuan thay ddi chiéu dai clia vira xi mang va bé

tong.

ASTM C157/C157M-8, Standard Test Method for Length Change of Hardened Hydratilic
Cement Mortar and Concrete

BS EN 12390-8:2009, Kiém tra bé tong déng clrng - Phan 8: Bd sau xam nhap cla nwéc dwdi
ap lyc

BS EN 12390-8:2009, Testing hardened concrete - Part 8: Depth of penetration of water under

pressure

ASTM C1202-12, Phwong phap thit nghiém tiéu chuén vé kha nang chéng lai s xdm nhap clia

ion clorua cla bé téng

ASTM C1202-12, Standard Test Method for Electrical Indication of Concrete’s Ability to Resist

Chloride lon Penetration
3 Yéu cau ky thuat! Technical requirements
3.1 Tinh chét ky thuat ciia Penetron Admix/ Technical properties of Penetron Admix
San pham Penetron Admix phai dap (rng cac yéu cau kj thuat trong Bang 1.
Penetron Admix products should be response the technical requirements in Table 1.
Bang 1. Yéu cau ky thuét clia chi tiéu hoa hoc

Table 1. Technical requirements of chemical items

STT Chi tiéu Yéu cau ky thuat Phwong phap thir
No Items Requirements Test method
Khéi lweng riéng Theo muc 5.1.1
1 2,0-2,3
Density, glcm® According to section 5.1.1
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Ham lwong ion clo, khéng

Theo muc 5.1.2/ According

I&n hon/ Chloride Confent, 0,01
to section 5.1.2
not more than, %
Ham lweng kali oxit (K,0)
va natri oxit (Na,O) hoa tan/ _— Theo muc 5.1.3/ According

Alkali content (K, O, Na,O),
%

to section 5.1.3

Do min, %/ Determination of

fineness, %

Phan con lai trén
sang kich thwéc 16
0,09 mm khéng Ién

hon 25%

Remaining on
sieve with pore
size 0.09 mm not
more than 25%

Theo muc 5.1.4/ According
to section 5.1.4

Do am, khong Ion hon, %/
Moisture content, not more
than, %

Theo muc 5.1.5/ According
to section 5.1.5

3.2 Anh hwéng cuia Penetron Admix @én tinh chét ciia bé tdng/ Penetron Admix Effect on

the Properties of Concrete
Yéu cau k§ thuat clia bé téng str dung phu gia so v&i miu ddi chirng.

The Technical requirements of concrete Penentron Admix compared to control samples.
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Bang 2. Yéu cau ky thuat chi tiéu co Iy Penetron Admix

Table 2. Technical requirements of physical mechanical Penetron Admix

STT/No

Chi tiéu/ltems

Yéu cau k¥ thuat/ Requirements

Phwong phap thi/
Test method

Do sut/ Slump, cm

Do sut ctia mau st dung Phu gia
Penetron Admix khdng ché&nh
léch qua 2 cm so v&i mau dbi

chieng/ The slump of the sample
using Penetron Admix did not

differ by more than 2 cm from the

control sample

Theo muyc 5.2.1/
According to section
5.2.1

Ham lwong bot khilAir

content, %

Ham Iwong bot khi clia mau st
dung Phu gia Penetron Admix
khéng chénh léch qua 1 diém %
so v&i mau dbi chirng / The air
content of the sample using
Penetron Admix additive did not
differ by more than 1 poit %
compared to the control sample

Theo muc 5.2.2/
According to section
522

Thoi gian dong két,
Phut

-Bat dau déng két

-Két thiic dong két
/Setting time, minutes

-Initial setting time

-Final setting time

Thoi gian dong két ctia mau sir
dung Phu gia Penetron Admix
khong chénh Iéch qua 30 phut so
véi mau dbi chirng / Setting time
of samples using Penetron Admix
Additive did not differ by more
than 30 minutes compared with

control sample

Theo muc 5.2 .4/
According to section
5.24

Cuwaéng dd chiu nén,
MPa/ Compressive
strength, MPa

Cao hon so véi mau déi ching/
Higher than the control sample

Theo muc 5.2.3/
According to section
523

P co/Shrinkage of

concrete, mm/m

Nhé6 hon 50% so véi mau ddi
chirng/ Less than 50% of the

Theo muc 5.2.5/
According to section
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control sample 525

N , Chiéu sau thdm nuwéc gidm hon
Chiéu sau tham nuwéc o
" 50% so v&i doi chieng / The water | Theo muyc 5.2.6/
dwéi ap lwe, mm /Depth _ _ ) )
T _ penetration depth is reduced by | According to section
of Penetration under

more than 50% compared to the 5.2.6
Pressure
control
o Nhd hon 95% so v&i mau déi Theo muc 5.2.7/
Bo tham ion clo, ) . )
8 ! ] chirng/ Less than 95% of the According to section
/Chloride Penetration
control sample 527
Thay ddi chidu dai mau
trong dung dich sulfat, Nhé hen 50% so véi mau dbi Theo muc 5.2.8/
9 mm/Change of length chirng/ Less than 50% of the According to section
sample in sulfate control sample 528

solution

Giam Iwu lwgng nwéc hon 85%
so vé&i mau déi chirng (ngay ca
e . khi thlr nghiém dieng lai sau 20 Theo muc 5.2.9/
Tw han gan vét nit . ) .
10 _ _ ngay)/ Rreduced water flow by | According to section
ISeif-healing ability
more than 85% compared to the 529
control sample (even if the test

stopped after 20 days)

4, Phwong phap thi/ Test method

Phwong phap thir phu gia héa hoc bao gém cac thi nghiém kiém tra cac tinh néng ctia phu
gia trén hén hop bé téng, bé tong da dong ran va cac thi nghiém xac dinh d6 ddng nhét clia phy
gia. Nhirng diéu kién dugc tiéu chuén héa trong cac thi nghiém nay nhdm dam bao két qua thi
nghiém trong phong thi nghiém cé dé chinh xac cao, vi vay khéng mé phéng theo cac diéu kién
thyc té & cong trudng.

The chemical admixture test method includes testing to check the properties of the
admixture on concrete mixes, hardened concrete, and tests to determine the admixture's

homogeneity. The standardized conditions in these tests are intended to ensure highly accurate
laboratory test results, so do not simulate actual site conditions.

4.1 LAy miu/Sample
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4.1.1 M&u dé thi nghiém phu gia c6 thé la mau don hodc miu gop. Mau thir cé thé duoc 4y tai
noi san xuét, noi cung cap (noi ban hang) hodc tai noi st dung.

4.1.1 Samples for admixture testing can be single or mixed samples. Samples may be taken at
the place of manufacture, at the place of supply or at the work.

4.1.2. Mau dung dé danh gia chat lwgng clia mét ngudn (hodc mat 16 phu gia) dap tng cac yéu
céu k§ thuat cda tiéu chudn nay phai la mau hén hop tao thanh tir cac mau don lay tr cac vi tri
khac nhau cta 16, dG dé dai dién cho 16.

4.1.2. The sample used to test the qualily of a source batch has the specifications of this

standard shall be a composite sample made up of increments taken from different locations of

the batch, sufficient to represent the lot.

4.2. Yéu cau déi voi vat liéu str dung/Requirements for materials

4.2.1 Xi mang/Cemment

Xi mang podc ldng dép trng tiéu chuan TCVN 2682:2009.

Portland cement is response TCVN 2682:2009 standards.

CHU THICH: C6 thé cho phép dung xi miing podc king hén hop @& kidm tra nhung khdng ding dé tir chéi.

NOTE: Portland cement may be permitted for inspection but not for refusal.

4.2.2. Cat/Sand

Dung cat c6 mdé dun d6 Ion tir 2,3 dén 2,7 va phai théa man yéu cau ky thuat cia TCVN
7570:2006.

Use sand with fineness modulus from 2.3 to 2.7 and satisfy the technical requirements of TCVN
7570:2006.

4.2.3. Cét liéu I&n/Coarse aggregates

Dung loai da dam (séi) thda man cac yéu cau ky thuat ctia TCVN 7570:2006. D4 dam, sbi st
dung cho thi nghiém phai ciing mét loai ¢é thanh phan hat giéng nhau, vi vay lvong cét liéu tho
cho mét 1an thi nghiém phai di ding dé ché tao mau thir (mau bé téng déi chirng va mau bé
téng cé phu gia thr nghiém) va ca mau dé phan tich thanh phan hat.

Use crushed stone (gravel) that meets the technical requirements of TCVN 7570:2006. The
crushed stone and gravel used for the test must be of the same type with the same particle
composition, so the amount of coarse aggregate for one test must be enough to make sample
(the control concrete sample and the concrete sample with the same particle size) and also

samples for particle analysis.

4.2.4. Nwére tron/Water

10
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Nwac tron phai dap (ng yéu cau clia TCVN 4506:1987.
Mixing water must meet the requirements of TCVN 4506:1987.
4.3. Thanh phan khé ciia bé téng thi nghiém/ The dry compaosition of test concrete
Thanh phan bé téng thi nghiém dwoc néu trong Bang 3
The mixing of testing concrete is followed in Table 3.
Bang 3. Thanh phan bé téng

Table 3. Mixing of Testing

. _ BPon v M2 Penetron
Vat liéu str dung - Material ) M1 Control )
Unit Admix

Xi mang - Cement PC 40 kg 305 305
Cat vang - Fine aggregate kg 781 751
Pa dam 5-10mm - Crushed stone: 5-10mm kg 389 389
Pa dam 10-20mm - Crushed stone: 10-20mm kg 726 726
Phu gia Admix - Admixture Penetron Admix kg 0 305
Nwéc — Water* lit 5 .

*CHU THICH: Lurong nwéc diéu chinh lwong dé bé tong ste dung phu gia va bé téng dbi chirng dat do sut
NOTE: Adjust the amount of water so that the concrete mix use the admixture and the reference mix has a slump

(120 £ 10) mm.

4.4. Bao dwdng mau/Curing sample

Mau sau khi ché tao s& duwoc gitr &n dinh trong khuén trong vong 24 gié. Sau d6 mau
duoc thao ra va dwoc bao dudng theo tiéu chudn quy dinh. Cac mau bé téng sau khi thao

khuén dwoc bao dwdng ngap trong nwéc trong 27 ngay tiép theo & nhiét do tiéu chudn
(25+2°C) cho téi khi cac thi nghiém dwoc dién ra.

The sample which is then introduced into the mixture, will be kept stable in the mold for
24 hours. The sample is then removed and cured to the specified standard. Concrete samples
after demoulding were cured in water for the next 27 days at a standard temperature (25+2°C)
until the tests were carried out.

11
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Khi thoi gian thao khuén I&n hon 24h, thoi gian bdo duwéng trong nwéce phai dueoc kéo
dai, nhung tat cd cac mau thlr dwoc so sanh triee tiép véi nhau phai co cling didu kién bao
duéng &m va phai c6 chi sé do ban dau clia chling trong vong + 12 h cling dd tubi.

When the demoulding time is more than 24h, the water curing time will be extended, but
all test specimens to be compared directly with each other will have the same water curing
conditions and will have their original readings within + 12 h of the same age.

5.1. Chi tiéu hoa hoc!/ Chemical indicators

5.1.1 Khéi lwgng riéng/ Density

5.1.1.1 Thiét bi, dung cu/ Apparatus

- Binh xac dinh khéi Iwgng riéng, binh cao cb theo mé ta nhw hinh 1:

- Le Chatelier flask - The standard flask, which is circular in cross section, with shape and

dimensions conforming essentially to Fig. 1

Hinh 1. Binh x&c dinh khéi lwong riéng
Pic 1. Le Chatelier flask
- B& 6n nhiét
- Water bath
- Dau hoa
- Kerosine
- Phéu nhé
- Funnel

- Can dién tr, c6 dd chinh xac dén 0,005 g

12
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- Balance analytical, accurate to within 0,005 g
5.1.1.2 Cach tién hanh/Procedure

5.1.1.2.1 M&u phu gia dwoc sdy khé dén khéi lwong khéng ddi va d& ngudi trong binh hat 4m
dén nhiét @6 phong thtr nghiém.

5.1.1.2.1 The sample is dried to a constant weight and After it is cooled in desiccator to room

temperature.

5.1.1.2.2 Pat binh khéi Iong riéng vao bé dn nhiét va duy tri & nhiét d6 (27 + 2) °C. Giir binh
trong bé én nhiét sao cho phan chia do clia binh ngap trong bé va gitr chit @& khéng cho binh
ndi 1én. Sau dé dung phéu dé dau hda vao binh dén vach sé khéng (0). Ding béng hodc gidy
loc th&m hét nhitng giot ddu bam quanh cé binh.

5.1.1.2.2 Put the flask in the water bath and maintained at (27 * 2) °C. Hold the flask in the
water bath so that the mark on the flask is submerged and keep firmly to prevent the flask from

floating. Using the funnel to pour kerosene into the bath to the zero mark (0).

5.1.1.2.3 Can 65 g mau, chinh xac dén 0,01 g, dung thia nhd xtc phu gia va db tir tir qua phéu
vao binh, du trong binh dang Ién dén mét vach nao do cta phan chia d6 phia trén.

5.1.1.2.3 Weigh 65 g of sample to the nearest 0.01 g, scoop out the additive with a spatula and
pour it slowly through the funnel into the flask, the oil in the flask rising to some mark of the
upper graduation.

5.1.1.2.4 B6 binh ra khdi bé 6n nhiét, va xoay lac binh trong khodng 10 phit sao cho khéng khi
trong phu gia thoat hét ra ngoai. D&t binh tré lai b& én nhiét trong khodng 10 phit dé nhiét do
clia binh can béng nhiét d6 clia bé 8n nhiét. Ghi lai muc chét 1dng trong binh (Vd).

5.1.1.2.4 Remove the flask from the thermastatic bath, and shake the flask for about 10 minutes
so that all the air in the additive is expelled. Place the flask back in the thermostatic bath for

about 10 minutes so that the temperature of the flask equalizes with the temperature of the
bath. Record the liquid level in the tank (Vd).

5.1.1.3. Biéu thi két qua/ Calculation.
Khdi Igng riéng cla phu gia (p), tinh bing gam trén centimét khéi (g/cm?®), theo cong thirc:

_ '}nsampie

Va

p

Trong do
p - Khéi lweng riéng cla phu gia, g/em’®
p - density of sample, g/cm®

13
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Msample - Kh&i Iwong mau, tinh bing gram, g;
Msampie = Mass of sample, g

V4 - thé tich dau chiém ché mau phu gia, tinh bang cm®.

Vi - Volume of oil displaced by the additive sample, cm®.

5.1.2 Ham lwong ion Cl-/ Chloride Content

5.1.2.1 Thiét bi/Apparatus:

5.1.2.1.1 Bién cwc ion clorua, bac/Chloride ion electrode, silver

5.1.2.1.2 Dién thé/Potentiometer

- Véi thang do milivon ¢é thé dén 1 mV hoéc I&n hon.

- With millivolt scale readable to 1 mV or better. A digital read-out is preferred but not required.
5.1.2.1.3 Buret/Buret

- Loai A, dung tich 10 mL v&i vach chia 0,05 mL.

- Class A, 10 mL capacity with 0,05 mL divisions. A buret of the potentiometric type, having a
displaced delivery tip, is convenient, but not required.

5.1.2.1.4 Thubc thir/Reagents
- Amoni Nitrat (NH4sNO3): dung dich bao hoa trong nwéec /Saturated solution in water,
- Axit nitric (HNO3) concentrated solution 70% (15 N);

- Dung dich chuén natri clorua (NaCl) 0,1 N, dwoc chudn bi bang cach hoa tan 5,845g NaCl
(s&y khé & 150°C trong 2 h) trong nwéc va pha long dén 1 L trong binh dinh mtrc;

- 0.1 N sodium chloride (NaCl) standard solution, prepared by dissolving 5,845 g of NaCl (dried
at 150°C for 2 h) in water and diluting to 1 L in a volumetric flask;

- Dung dich bac nitrat (AgNO3) 0,1 N dwoc chuén bj bing cach hoa tan 17,0 g AgNO; trong
nwéc va pha loang dén 1L.

0,1 N Silver nitrate (AgNO;) dissolve 17,0 g of silver nitrate (AgGNO3) in water. Dilute to
1 L in a volumetric flask and mix thoroughly.

5.1.2.3 Cach tién hanh/Procedure

Can chinh xac dén + 0,01 g mét mAu dai dién khoang tir 10 g dén 12 g phu gia vao céc mé 250
mL va thém 50 mL nwéc rdi tiép theo 2 mL axit nitric dam dzc. Néu mau khong hoa tan hoan
toan loc qua gidy loc nhanh va rira phan cén bang nwéc.

14
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Weigh to the nearest +0,01 g a representative sample of approximately 10 to 12 g of the
admixture into a 250 mL beaker. Disperse the sample with 50 mL of water. Without delay,
slowly add 2 mL of dilute nitric acid, breaking up any lumps with a glass rod.

D6i v&i phy gia khong chira hodc co chiva ion clo it hon khodng 6 g/L thi lay toan bd dung dich
thu dwoc dé xac dinh ion clo, nhwng déi véi cac phu gia chiva ion clo v6i lweng 1én hon thi pha
dung dich nhan dwoc dén mét thé tich biét trrde trong binh dinh mirc va dé phan tich xac dinh
ion clo lay béng pipet mét thé tich twong tng chira dén khoang 70 mg ion clo.

For additives that do not contain or contain less than 6 g/l of chlorine ions, take the entire
solution obtained to determine chlorine ions, but for additives that contain chlorine ions in larger
quantities, the solution should be mixed receive to a known volume in a volumetric flask and for
analysis to determine chlorine ions, pipette a corresponding volume containing up to about 70

mg of chlorine ions.

Dung gidy chi thi Gé kiém tra d axit ctia dung dich thi nghiém, thém axit nitric cho téi khi dung
dich chuyén sang axit va pha lodang dén khoang 150 mL. Thém 10 mL dung djch natri clorua
béng pipet va nhung dién cuc bac vao va néi chét I6ng trong binh chiva ciu néi muéi véi dung
dich. Noi cac dién cwc véi may do dién thé hodic may do pH va tir tir chudn a8 bing dung dich
bac nitrat, duy tri dung dich phu gia dwoc khudy déu lién tuc bdng may khudy tir hodic may
khudy co hoc thich hop trong sudt qué trinh chudn d@6. Ghi chép dién thé va sb doc burét twong
rng & cac khoang thoi gian déu nhau va khi dat dén diém cudi thi dién thé tang nhanh hon.
Thém bac nitrat véi lweng tir 0,1 mL dén 0,4 mL. Tiép tuc chuan thém tlr 1 mL dén 2 mL xa vé
diém cudi. Thém 10 mL dung dich natri clorua bang pipet ntra vao dung dich phu gia va tiép tuc
chuén d6 bang dung dich bac nitrat véi cling thao tac nhuw trén.

Using methyl orange indicator to check the acidity of the test solution, add nitric acid until the
solution turns acidic and dilute to about 150 mL. Pipette 10 mL of sodium chloride solution and
immerse the silver electrode and connect the liquid in the salt flask to the solution. Connect the
electrodes to a potentiometer or pH meter and titrate slowly with the silver nitrate solution,
maintaining the additive solution continuously stirred with a suitable mechanical or magnetic
stirrer throughout the process. Titration. Record the voltage and corresponding burette reading
at reqular intervals, and when the endpoint is reached, the potential increases more rapidly. Add
silver nitrate in amounts from 0,1 mL to 0,4 mL. Continue titration from 1 mL to 2 mL to the
endpoint. Pipette another 10 mL of the sodium chloride solution to the additive solution and

continue titrating with the silver nitrate solution in the same manner.
5.1.2.4 Biéu thj két qua/Caculation
Ham Iwong clorua (Cl-) tinh béng phan trdm, theo cong thrc:

Calculate the percent chloride to the nearest 0,001 % as follows:
15
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3,546 X (2V, — V)
WXV —W)

trong d6:

(CI") - ham lwgng ion clo, tinh bang phan tram (%);

(CI") - chlorine ion content, in percent (%);

3,546 - s6 gam clo twong trng véi mot mili dwong lwong gam clo;

3,846 - grams of chlorine carresponding to one milligram equivalent of chlorine;

V4 - thé tich dung dich AgNO; duing dé chuan d6 mau va 10 mL dung dich NaCl 0,1N, tinh bing
mililit (mL);

V; - volume of solution AgNosused to titrate the sample and 10 mL of NaCl 0,1N, in milliliters
(mL);

V, - thé tich dung dich AGNO, dung dé chuén d6 mau va 20 mL dung dich NaCl 0,1N, tinh bang
mililit (mL);

V2 - volume of solution AgNO; used to titrate the sample and 20 mL of NaCl solution 0,1N, in

milliliters (mL);
W - khéi lwong mau dwoc 14y ban dau, tinh bang gam (g).
W - mass of sample taken initially, in grams (g).
5.1.3 Ham lwong Akali (K,O, Na,O)/Content of Akali (K0, Na,0)
5.1.3.1 Thiét bi:
5.1.3.1 Apparatus:
- Axit sunfuric (H,SO,), pha loang (1 + 1)
- Sulfuric acid (H.SOy), diluted (1 + 1)
- Axit flohydric (HF) pha loang (1 + 3)
- Hydrofluoric acid (HF) diluted (1 + 3)
- Axit clohydric (HCI), pha loang (1 + 1)
- Hydrochloric acid (HCI), diluted (1 + 1)
- Amoni hydroxit (NH,OH) dam dac, d = 0,88 - 0,91 (25 %).
- Concentrated ammonium hydroxide (NH40H), d = 0.88 - 0.91 (25 %).

5.1.3.2 Tién hanh thw/Procedure:
16
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- Can khoang 0,2 g mau xi mang chinh xac dén 0,0001 g da chudn bi theo didu 6 cho vao chén
bach kim. Tham wét mAu bing mét it nwéc, sau dé thém 1an lwot 2 ml dung dich axit sunfuric (1
+ 1), 10 ml dung dich axit flohydric 40 %. dun trén bép dién dén thoat khi SO;, lai thém 5 ml
dung dich axit flohydric 40 %, 1ap lai qua trinh dun cho dén khi ngtrng thoat khi SO,

- Weigh approximately 0.2 g of the cement sample to the nearest 0.0001 g prepared in
accordance with clause 6 into the platinum crucible. Wet the sample with a little water, then add
2 ml of sulfuric acid (1 + 1) solution, and 10 ml of 40% hydrofiuoric acid solution, respectively.
Heat on an electric stove until SO3 gas is released, again add 5 ml of 40 % hydrofiuoric acid

solution, repeat the heating process until SO3 gas escapes.

- Hoa tan mAu vao trong cbe dung tich 100 ml bing dung dich axit clohydric (1 + 1) va nwéc
nong, dun cho tan trong. Khuay déu dung dich va nhé ti tr dung dich amoni hydroxit 25 % dén
khi bd¢c mui amonidc, dun dén 70 °C dé déng tu két ta hydroxit. Chuyén két tiia vao binh dinh
murc dung tich 250 ml, thém nwée cat dén vach mire, lac déu.

- Dissolve the sample in a 100ml beaker with Hydrochloric acid (HCI) (1 + 1) and hot water
heating until dissolved. add the 25 % ammonium hydroxide solution until the odor of ammonia is
emitted, then heat to 70°C until precipitate. Transfer the precipitate to a 250 mi volumetric flask,

add distilled water and mix.
- Loc dung dich qua gidy loc khéng tro chay trung binh, phéu khd vao binh tam giac khé.
- Filter the solution through average ashless filter paper, dry funnel into dry triangle flask.

- L&y 10 ml dung dich loc cho vao binh dinh mtre 100 ml thém nwéc cat dén vach mire lic déu.
Pem do mat d6 quang trén may hap thu nguyén t& véi nguén birc xa don sic & bwéc song 768
nm (cho kali) va 589 nm (cho natri). Tién hanh ddng thei véi mau trang.

- Take 10 ml of the filtrate into a flask of 100 ml, add distilled water and shake. Using a

spectrometer on an atomic absorber with a monochromatic source of radiation at wavelengths

768 nm (for potassium) and 589 nm (for sodium). Carry out with a control sample

5.1.3.3 Tinh toan két qua/Caculation

Ham Iwong kali oxit (K,O) hodc natri oxit (Na,O) trong mau, tinh bang phan trdm, theo cong
thire:

The content of potassium oxide (K;O) or sodium oxide (NayO) in the sample, in percent,

according to the formula:

K5O (hogic Na;0) = Cy. ngf—f(mn-f—*( x 10

o x 10

K,0 (or Na,O) = Cy,
17
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trong do

There:

Cv. la ndng d6 nguyén té phan tich tinh theo oxit trong dung dich chudn tinh bang g/mi;
Cu is the concentration of the analyte element in terms of oxide in the standard solution, in g/mi;
Dy la mat dé quang ctia dung dich chuan twong tng;

Dy is the optical density of the corresponding standard solution

D, la dd hép thy cha dung dich mau;

Dy is the absorbance of the sample solution

Vem la thé tich dinh mirc clia dung dich mau, tinh bing mililit;

Vym IS the rated volume of the sample solution, in millilitres;

K1a hé sé pha lodng cta dung dich mau;

K s the dilution factor of the sample solution;

M Ia khdilwgng mau twong (ng véi thé tich mau |4y dé phan tich, tinh bing gam.

M is the sample mass corresponding to the sample volume for analysis, in grams
Chénh léch gitra hai két qua xac dinh song song khéng Ién hon 0,10 %.

The difference between two testing results is not more than 0,10 %.

5.1.4 D6 min/ Determination of fineness

5.1.4.1 Thiét bj, dung cu/ Apparatus

- Sang thi nghiém: 12 mét khung chéc, bén, khéng gi, hinh tru c6 dwdng kinh danh nghia tir 150
mm dén 200 mm va sau tir 40 mm dén 100 mm. Khung dwoc 14p khit voi lwdi sang kich thuéc
la 90 um, lam béng sqi thép khéng gi hodc bang sei kim loai chiu mai mén va khéng gi.

- Test Sieves - diameter of 150 mm to 200 mm and a depth of 40 mm to 100 mm. The frame is
fitted with a sieve of size 90um, made of stainless steel or wear-resistant metal and stainless

steel.

- Can ky thuat: c6 thé can dén 10 g va chinh xé&c dén 10 mg.
- Balance - analytical, accurate to within 10 mg.

5.1.4.2 Cach tién hanh/Procedure

Xac dinh phan cén lai trén sang

Determine the remainder on the sieve

18
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- Trén déu mAu thir bang cach Iac phu gia khodng 2 phut trong mét binh nut kin dé 1am tan cac
cuc phu gia vén hon. Gitr yén trong hai phat. Ding diia thdy tinh khd, sach khudy nhe dé dan
déu bot phu gia.

- Mix the test sample by shaking the sample for about 2 min in a stoppered flask to dissolve any
clumps. Hold for two minutes. Use a clean dry glass rod to gently stir to spread the admixture

powder evenly.

- Lap khay khit vao dwéi sang. Can khodng 10 g phu gia, chinh xac dén 0,01 g va cho bét vao
sang. Chu y thao tac nhe nhang tranh Iam hao hut. Day nap sang. Tién hanh sang véi chuyén
déng xoay trén, dang hanh tinh va Iac ngang, cho dén khi khéng con phu gia lot qua sang.

- Insert the fitting tray under the sieve. Weigh about 10 g accurate to 0,01 g, and place the
powder in a sieve. Close the sieve cover. Carry out the sieve with a circular, planetary and
harizontal motion, until no more sample pass through the sieve.

- Can luvgng mau sot trén sang. D6 min R la ti 1é phan trdm cla lwong vat liéu con lai trén sang
va lwong vat liéu lic dau cho vao sang, chinh xac dén 0,1 %. Chai nhe chd phu gia min cén
bam trén mat sang xudng khay.

- Weigh the sample on the sieve. Fineness “R” is the percentage of the material remaining on
the sieve and the amount of material initially added to the sieve, to the nearest 0,1%. Lightly
brush the fine admixture that remains on the sieve onto the tray.

- L&p lai toan bé quy trinh trén vé&i 10 g phu gia nira d& nhan dwoc R,. Sau dé tir gia tri trung
binh clia Ry va Ry, tinh lwong phu gia con lai trén sang R, bang phan tram, 14y chinh xac dén
0,1 %.

- Repeat the testing with another 10 g of admixture to get R,. Then from result of Ry and R,,
calculate the amount of admixture remaining on the sieve R, as a percentage, to the nearest 0,1
%.

- Néu két qua chénh léch 1én hon 1 % so v&i gié tri tuyét dbi, tién hanh sang lai Ian the 3 va
tinh gid tri trung binh cda 3 1&n xac dinh.

- If the testing result is different by more than 1 % from the absolute value, carry out a third

sieving and calculate the average of the three determinations.

5.1.5 D6 am/Moisture content

5.1.5.1 Thiét bi, dung cu/ Apparatus

- Can k¥ thuat: c6 do chinh xac t&i 1 %; Technical balance: accurate to 1%

- TG sAy: c6 bé phan didu chinh nhiét d8 dat nhiét dé say én dinh tir 105°C dén 110°C;
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- Drying oven: has a temperature control device that achieves a stable drying temperature
from 105°C to 110°C

- Dung cu ddo méu (thia ho&c dao)/ inverter (spoon or knife).
5.1.5.2 Tién hanh thw/Procedure

- Can méu theo khéi lvong qui dinh, chinh xac dén 0,1 g, sau d6 db ngay vao khay va say
dén khéi lwong khéng ddi. Cha y tranh dé that thoat cac phu gia trong suét thoi gian say.
Sau d6, dé& ngudi mau dén nhiét do phong, rdi can chinh xac dén 0,1 g.

- Weigh the mass of the sample to the nearest 0,1 g, then pour immediately into the tray
and dry to constant mass. Pay attention to avoid losing a sample during the drying time. Then
allow the sample to cool to room temperature, and weigh to the nearest 0,1g.

5.1.5.3 Tinh két qua hién thi/ Caculation

- D6 &m (W) clia mau phu gia, tinh bang phan trdm khdi lwong chinh xac téi 0,1 %, theo

céng thure:

- Moisture (W) of sample, expressed as a mass percent, to the nearest 0,1 %, according to

the following formula:

trong do:

- W la dé 4m cda méu phu gia

- Wis moiture of sample

- m41a khéi lwong mau thr trwée khi sdy khé, tinh bang gam (g);
- my is the mass of the sample before drying, in grams (g);

- m, 1a khéi lwong mau thr sau khi sdy khé, tinh bang gam (g).
- m, is the mass of the sample after drying, in grams (g);

Két qua Ia gia tri trung binh cong clia két qua hai 14n thov.

The test result is the average of the two testing.

5.2 Chi tiéu co, ly/ Physico-mechanical property

5.2.1 B0 sut/ Slump

5.2.1.1 Thiét bi, dung cu/ Apparatus
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- Con thtr d sut ¢ dang hinh nén cut dwec 1am tir kim loai cé chiéu day téi thiéu 1,5 mm. Mat

trong ctia c8n phdi nhdn, khéng cé cac vét nhéd ctia dwdng han hodc dinh tan va khéng co vét

|ém.

Mould to form the test specimen, made of metal not readily attacked by cement paste and not
thinner than 1,5 mm. The interior of the mold shall be relatively smooth and free from

projections.

- Tam nén lam t&r vat liéu cling, phang, khong tham nwéc, co kich thude canh khdng nhé hon
700 mm x 700 mm;

Surface made of hard, flat, non-absorbent with dimensions not less than 700 mm x 700 mm;
- Ph&u d4 hén hop ding dé dd bé tong vao khuén;
Funnel (optional) to pour cocrete into mold;

- Thanh @am duwoc lam ti thanh thép tron tron dwdng kinh 16 mm, dai 600 mm, hai dau duwoc
[am tron;

Compacting rod, of circular cross-section, straight, made of steel, having a diameter of 16 mm
and length of 600 mm, and with rounded ends.

- Bay phu hgp dé xtic hén hop bé tong va lam phang;

The trowel is suitable for shoveling concrete mixes and leveling
-Bbng hd do thoi gian cb kha nang doc dén 1s;

Timer, or clock capable of measuring to 1s.

5.2.1.2 Tién hanh thir

5.2.1.2 Procedure

- Dung c6n N1 dé xac dinh d6 sut ctia hén hop bé téng cé kich thwéc hat Ion nhat cla cbt liéu

nhd hon hodc bing 40 mm:;

Use the N1 cone to determine the slump of the concrete mixture with the largest particle size of

aggregate of less than or equal to 40 mm;

- Diing gié &m lau mét trong clia cén va cac dung cu khéc sé tiép xuc voi hdn hop bé tong trong

qua trinh xac dinh d6 sut.

- Use a damp rag to wipe the inside of the mold and other tools into contact with the concrete

mixture during determination of slump.
- Dat con 1&n thm nén. Cén phai dwoc gitr ¢b dinh trong ca qua trinh d6 va dadm hén hop bé

téng trong con.
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Place the mold on the surface. The mold must be kept stationary during both the pouring and

compacting of the concrete mixture in the mold.
- D6 va lam chét hdn hop bé téng trong con.
- Pour and compact the concrete mixture in the mold.

- V&i cac hén hop bé téng cé méac theo tinh céng tac D1, D2, D3, dd hén hop bé tdng qua phéu
vao cdn lam ba I&p, méi I&p chiém khodng mét phan ba chiéu cao clia con. Sau khi dé tirng
I6p, dung thanh dam choc déu trén toan bé mat hén hop bé tong tir ngoai vao trong theo

dudng xody trén éc. Khi diing con N1 mdi I6p choc 25 1an.

- For concrete mixes with workability grade D1, D2, D3, pour the concrete mixture through the
funnel into the mold in three layers, each layer is about one-third of the height of the mold. After
pouring each layer, use a tamping rod to poke on the entire surface of the concrete mixture from
the outside to the inside in a spiral. When using the N1 mold, compact each layer pokes 25.

- Sau khi lam ch&t hén hop bé téng trong cén, nhac phéu ra, cat phan hén hop bé tong thira,
lay bay gat phang miéng cén va lam sach xung quanh day con. Ding tay ghi chat cén xuéng
tdm nén va nha chi tiét gitr cé dinh con. Tir tle nhac con thang dirng trong khodng th&i gian tir 5

s dén 10s.

- After compacting the concrete mix in the mold, lift the funnel, cut off the superflous concrete
mixture, flatten the mold with a trowel and remove spilled concrete from the base surface. Press
firmly the mold to the surface and release the taper securing element. Perform the operation of

raising the mould in 5 s to 10 s, by a steady upward Iift.

- Dat ding cdn sang bén canh khéi hén hop bé téng. Xac dinh d6 sut ciia mau bing cach do
chénh Iéch chiéu cao gitra miéng con véi diém cao nhat clia khdi hén hop bé téng (h) véi d6
chinh xac t&i 5 mm (Hinh 2).

Set the mold to the side of the concrete mixture. Determine the slump of the specimen by

measuring the height difference between the mold mouth and the highest point of the concrete

mix (h) to an accuracy of 5 mm (Figure 2).
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Hinh 2 - Xac dinh dd sut ciia mau
Figure 2- Determine the slump

- Thoi gian thi nghiém

- Time testing

- Qua trinh thi nghiém phai dwoc tién hanh lién tuc, khong ngat quang. Thoi gian thi nghiém
tinh tir Iuc bt ddu @6 hén hop bé téng vao cén cho téi thoi diém nhac con khdi khdi hén hop
bé téng khong qua 150 giay.

- The testing process must be carried out continuously, without interruption. The test time from
the beginning of pouring the concrete mixture into the cone to the time when the cone is lifted

from the concrete mix is not more than 150s.

- Tbng thoi gian xéc dinh d6 sut clia cac Iwot thi nghiém cho cling mét mau hén hop bé téng
khong qua 10 min tinh tir thoi diém bat dau dd hdn hop bé téng vao cén Ian thee nhét cho téi
thoi diém nhéc c6n khdi khéi hén hop bé téng 1an cudi cling.

- The total time to determine the slump of the tests for the same sample of concrete mixture
does not exceed 10 min from the time when the concrete mixture is poured into the first cone
until the time when the cone is lifted from the mixture block. On concrete for the last time.

- Néu khéi hén hop bé tong sau khi nhac con bi & hoac tao thanh hinh khéi khé a8 thi phai tién
hanh 1y mau khac theo TCVN 3105 - 1993 @& thir lai.

- If the concrete mix block after lifting the cone falls or forms a difficult-to-fill block, another
sample must be taken according to TCVN 3105 - 1993 for retesting.

5.2.1.3 Biéu thi két qua
5.2.1.3 Caculation

- D6 sut clia hén hop bé tong dwoc tinh bang trung binh cong két qua hai 1an do, 1am tron dén

10 mm néu:

The slump of the concrete mixture is calculated by averaging the results of two tests, rounded to

the nearest 10 mm if:
- Chénh léch gia tri hai lan do nhé hon 10 mm vé&i @6 sut hén hop nhé hon hodc bang 90 mm;

- The difference between two measurements is less than 10 mm with a composite slump of 90

mm or less

- Chénh léch gia trj hai 1an do nhé hon 20 mm vé&i d6 sut hdn hop tir 100 mm @én 150 mm:
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- The difference between two testing is less than 20 mm with a slump of mixture from 100 mm to
150 mm;

- Chénh léch gia tri hai 1an do nhé hon 30 mm véi dé sut hdn hop I&n hon hodc bang 160 mm.
- The difference between two testing is less than 30 mm with a slump of mixture greater than or
equal to 160 mm

- Néu chénh l&ch giva hai 1an do vwot qua quy dinh thi phai 1dy mau hén hop bé téng va thi
nghiém lai tir dau.

If the difference between the two testing exceeds, taking the concrete mixture and tested again.
5.2.2 Ham lwong bot khi/Air content

5.2.2.1 Thiét bi, dung cu

5.2.2.1 Apparatus

- Binh ther bot khi;

- Air Meters;

Ban rung tan sé 2800 + 200 véng /phit hodc thanh thép tron tron dudng kinh 16mm, dai

600mm hai dau mup tron;

Vibrating table frequency 2800 + 200 r/m or smooth round steel bar 16mm in diameter, 600mm

long.

Binh thtr bot khi Ia mét binh kim loai hinh try, dwéng kinh bang 0,75 + 1,25 chiéu cao, nap hinh
con. Nap dugc lién két vai than binh bang giodng cao su va bu 16ng ham. Nap binh dwgc gan
van diéu chinh nwéc va mot éng tru nhé trong cé dat moét éng thuy tinh khdc do. Dau bng tru co
cac nhanh dé gan ap ké&, bom, phéu va dé déng kin binh khi thtr. Binh ¢6 dung tich téi thiéu 5 lit
va phai dwoc gia cdng dl clrng dé khong bj bién dang thé tich qua 0,1% gia tri ham lwgng bot
khi dwéi tac dung cla ap Iy ther.

Measuring Bowl - The measuring bowl! shall be essentially cylindrical in shape, made of steel,
hard metal, have a minimum diameter equal to 0.75 to 1.256 times the height. The lid is
connected to the body of the tank by rubber gaskets and bolts. The lid of the bottle is fitted with
a water control valve and a small cylinder inside with a glass tube. Measuring Bowl with a
minimum capacity of & liters and the measuring bowl and cover assembly shall be sufficiently
rigid to limit the expansion factor, D, of the apparatus assembly to not more than 0.1 % of air

content on the indicator scale when under normal operating pressure.
5.2.2.2 Tién hanh thi

5.2.2.2 Procedure
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bat mét tdm kinh phang day 3 - 4mm xubng day binh, Gp miéng mét cde thuy tinh hodc kim
loai) dung tich biét trieée V (ml) 1&n tAm kinh. Dat trén day cdc mot 10 xo cb d6 dai da dé khi
day nap binh thi bot khi, ndp binh sé ti Ién 16 xo git¥ cho cbc ¢ dinh. Sau d6 d4t gioding cao su
[én miéng binh, day nap binh va bat bu 16ng. Tiép theo dé nwéc vao binh t&i vach mire "0" qua
mot nhanh van & dinh ng tru rdi khoa van. Diing bom ap lwe 0,4 daN/cm2 ép khi trong cée va
doc mirc nwéce tut xubng dwéi vach mae "0”.

Place a sheet of 3 - 4mm thick flat glass on the bottom of the jar, Place 1 glass or metal cup
upside down on a glass plate of volume V1 (mi). Place on the bottom of the cup a spring of
sufficient length so that when the cap of the test flask is closed, the cap will rest on the spring to
keep the cup in place. Then put the rubber gasket on the mouth of the jar, cover the jar and
screw the bolt. Fill the bottom with water to the "0" mark through a valve arm at the top of the
cylinder and then close the valve. Use a pressure pump of 04 daNem?2 to press the gas in the
beaker and read the water level to fall below the "0" mark.

5.2.2.3 Tinh két qua /Caculation

H& sb hiéu chinh binh thir bot khi/ Adjustment Measuring Bowl

VL
iL=-— X 100
he

Trong dé:

V- Dung tich céc thuy tinh (hodc kim loai), ml;

hp - Chiéu cao mirc nuéc tut xubng dudi mirc "0" & ap lwe 0,4 daN/cm?, mm

u- Buge xac dinh bang két qua trung binh ctia hai 1an thtr hiéu chinh

In there

V, - Glass cup capacity (or metal cup), mi;

ho - The height of the water below "0" at a pressure of 04 daNem?2, mm

u- Determined by the average of two tests

Ham lwgng bot khi trong hén hop bé téng dwgc tinh bang phan tram theo céng thire:

The air content of the concrete mixture is calculated as a percentage according to the formula:
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h
Vie=1— X 100
Wy

Trong do:

h - Mire nwére tut xudng dwéi vach "0" véi ap lwe 0,4 daN/cm? mm;

Vp - Thé tich hdn hop bé téng trong binh, ml;

M - Hé sbé hiéu chinh thiét bi (xac dinh theo diéu 4.2.2.3).

In there:

h - The water level drops below the "0" line with a pressure of 0,4 daN/cm2, mm,
vy - Volume of concrete mix in the tank, mi;

H - Equipment correction factor (determined according to clause 4.2.2.3).
5.2.3 Cwong d6 nén/Compressive strength

5.2.3.1 Thiét bj thee

5.2.3.1 Apparatus

- May nén c6 thang Iwc va téc do gia tai phi hop dé nén mau toi pha hady. Thot nén co dién tich

bé mét phu hop véi kich thwde mau, trong dé mét thét nén ¢ co chu tw Iwa.

Testing machine - The testing machine shall be of a type having sufficient capacity and capable

of providing the rates of loading prescribed.

- Pém truyén tai dwoc 1am bang thép day 20 + 2mm c6 ranh cach déu mau 30 + 2mm. Phan
truyén tai vao mau cé kich thwdec bang kich thwéc tiét dién cla cac vien mau ddm (100 x 100;
150 x 150 ; 200 x 200mm).

The Conveyor cushion is made of steel with a thickness of 20 £ 2mm and grooves equidistant
from the sample of 30 + 2mm. Sample transmission has the same size as the cross-sectional

dimensions of the samples.
5.2.3.2 Tién hanh the
5.2.3.2 Procedure

- CAc vién mau trong cling t& mau phai dwoc tién hanh thir nghiém trong tudi quy dinh va ca to

do phai dwoc nén trong 1 h.

Samples in the same batch shall be tested within the specified age and the whole batch shall be

compressed for 1 h.

26



TCCS 01:2022/PENETRON

- Chon hai mat chju nén cta vién mau duc lap phwong hodc nira vien mau dc lang tru sao cho

Ie nén tac dung theo phwong song song véi mat hé khi ddc mau.

- Select the two compression faces of the cube or prismatic half-piece so that the compressive

force is applied parallel to the open face when casting.

- Hai mé&t chiu nén clia cac vién mau phai dwoc lam sach trwdc khi tién hanh thir.
- The two compression faces of the specimens shall be cleaned prior to testing.

- Xac dinh dién tich chiu lwe ctia vién mau

Determine the bearing area of the specimen

- V&i mau lap phuong, do kich thwéc hai cdp canh song song clia tirng mét chiu lwc chinh xéc
t&¢i 1 mm. Xac dinh dién tich tirng mat chiu lwc theo gia tri trung binh cdng cla cac cép canh
song song. Dién tich mat chiu lwc clia mdu dwoc tinh bang trung binh cong dién tich hai mat

chiu lwe chinh xac dén 1 mma2.

- With the cube, measure the size of two pairs of parallel sides of each bearing face to the
nearest T mm. Determine the area of each bearing face according to the average value of the
pairs of parallel sides. The bearing suiface area of the specimen is calculated as the average of

the two bearing areas to the nearest 1 mm?2

- V@i mau try, do hai dwdng kinh vudng goc cla mdi mat chiu lwe, chinh xac téi 1 mm. Xac dinh
dién tich trng mét chiu lwc theo gia tri trung binh cdng ctia dwdng kinh méi mét chiu lwe. Dién
tich mé&t chiu lyc cia mau dwoc tinh bang trung binh cong dién tich hai mat chiu lwe chinh xac

dén 1 mm2

With the cylindrical specimen, measure two perpendicular diameters of each bearing face, to
the nearest 1 mm. Determine the area of each bearing face according to the average value of
the diameter of each bearing face. The bearing surface area of the specimen is calculated as
the average of the two bearing areas to the nearest 1 mm?=

- V&i nira vién mau lang try, dién tich mé&t chiu lwe dwoc lay béng trung binh cdng dién tich lam
viéc clia dém truyén tai chinh xac @én 1 mmz.

With half a prismatic specimen, the bearing surface area is taken as the average of the working
area of the conveying pad to the nearest 1 mm?2

- Xac dinh tai trong pha hay vién mau/ Determination of the breaking load of the specimen vién

- Chon thang lyc thich hop cla may dé khi nén tai trong pha hiy ndm trong khodng tir 20 %
dén 80 % tai trong cuwe dai clia thang lwe da chon.
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Select the appropriate force scale of the machine so that when compressing the destructive

load is between 20 % and 80 % of the maximum load of the selected force scale.
- Lam sach bé& mét thét nén
- Clean the compression surface

- D4t vién mau vao may nén sao cho mét mét chiu nén tiép xtc véi mat tht nén dwéi. Pinh tam
mau theo vach khac trén thét nén (hoac bé’mg cac dung cu thich hop) sao cho truc clia vién
mau trung v&i truc clia thét nén. V&i nlra vién mau lang try, dat mau vao dém truyén tai roi dat
vao thét nén dwdi va dinh tam theo vach khac trén dém truyén tai.

Place the sample in the testing machine so that one side of the compression plate is in contact
with the lower platen surface. Center the sample according to the markings on the platen (or
with suitable tools) so that the axis of the sample coincides with the axis of the compression
plate. With the prismatic halves, place the sample in the conveying pad and then place it on the

lower compression plate and center it according to the markings on the conveying pad.

- Van hanh may sao cho thét nén trén clia may nhe nhang tiép xdc véi mét trén ctia mau (hodc
dém truyén tai). Tang tai lién tuc véi van téc khong ddi bang (0,6 + 0,2) MPals cho t&i khi vién

mau bj pha hdy. Thdi gian gia tai mau cho dén khi pha htly khéng nhé hon 30 s.

Operate the machine so that the upper compression plate of the machine is gently in contact
with the top surface of the specimen (or conveying pad). Increase the load continuously at a
constant speed of (0,6 + 0,2) MPa/s until the pellet is destroyed. Sample loading time until

failure is not less than 30 s

5.2.3.3 Tinh két qua

5.2.3.3 Caculation

Cuéng do nén tieng vién mau bé téng (R) dwoc tinh bang daN/ecm? (KG/em?) theo cong thirc:

The compressive strength of each concrete specimen (R) is calculated in daN/ecm? (KG/cm?)

according to the formula:

Trong do:
P - Tai trong pha hoai, tinh béng daN:; Destructive load, in daN;

F - Dién tich chiu lwc nén clia vién mau, tinh bang cm? Area under compression of the

specimen, in cm?
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o - Hé sb tinh ddi két qua thir nén cac vién mau bé téng kich thwdc khac vién chuén vé cuong

d6 clia vien mau chuan kich thwde 150 x 150 x 150mm.

Calculation coefficient for compressing test results of concrete samples of different sizes than

standard ones in terms of strength of standard sample pellets of size 150 x 150 x 150mm.
5.2.4 Thoi gian déng két/ Setting time

5.2.4.1 Thiét bi, dung cu

5.2.4.1 Apparautus

Dung cuy thir xuyén: bao gém lyc ké va cac kim xuyén tiéu chuan. Luc ké cé kha ning do lyc
xuyén t6i da khéng nhé hon 800 N, vé&i d6 chinh xac + 10 N. Kim xuyén dwoc 18p vao lwc ké.
Kim xuyén gdm 6 loai véi dau kim hinh tron va cé tiét dién nhw sau: 645, 323, 161, 65, 32 va 16
mm?. M&i kim déu dwoc khdc mot vach xung quanh than cach d&u mii 25 mm. Kim vai tiét dién
dau mii 16 mm? phai ¢ chiéu dai khong qua 90 mm.

Apparautus includes a dynamometer and standard piercing needies (see Figure 1). The
dynamometer is capable of measuring a maximum penetration force of not less than 600 N, with
an accuracy of 10 N. The penetration needle is fitted to the dynamometer. Penetration needles
include 6 types with circular needle tips and have the following cross-sections: 645, 323, 161,
65, 32 and 16 mm2. Each needle is engraved with a line around the body at equidistant 25 mm

from the tip. Needles with a tip cross section of 16 mm? must be no more than 90 mm

Khuén chira méu thir: khudn chira phai chac chan, kin nwéc, khéng hap thu nwéce, khong
dinh dau m& va co tiét dién tron, vudng hodc chir nhat song dwong kinh hodc canh cla tiét dién
phai khéng nhé hon 150 mm va chiéu cao khuén it nhat 1a 150 mm. Dién tich b& mat vira phai
dl cho 10 I&n thtr xuyén ngau nhién véi khodng céach gitka cac vi tri cdm kim xuyén vao vira

thda man quy dinh néu trong Diéu 4.2.4.3 cla tiéu chuan nay.

Mold.: The container mold must be sturdy, watertight, non-absorbent, grease-free and have a
circular, square or rectangular cross-section, but the diameter or side of the cross-section must
be not less than 150 mm and the mold height at least 150 mm. mm. The grout surface area
shall be sufficient for 10 random penetration tests with the distance between the penetrations of

the needles to meet the requirements of Clause 4.2.4.3 of this standard.
- Sang tiéu chuan: loai c6 mét tron dwong kinh 5 mm.
- Standard sieve: type with round eye of 5 mm diameter.

- Que choc: que choc la mét thanh thép tron thang, dudng kinh 16 mm va dai 600 mm, cé mot
hodc hai dau dwoc chudt tron thanh hinh ban ciu véi dwong kinh 16 mm:;
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- Poking rod: poking rod is a straight round steel bar, 16 mm in diameter and 600 mm long, with

one or two ends rounded to a hemispherical shape with a diameter of 16 mm;

- Nhiét ké: c6 dai do tir 0 °C t&i 50 °C voi @6 chinh xac t&i 0,5 °C; measuring range from 50 °C
to 50°C with accuracy down to 0,5 °C

- Pipet: pipet hodc mét dung cu thich hop khac dwoc st dung dé hat nwdc tach ra trén bé mat

mau vira thir nghiém.

- A pipette or other suitable device is used to draw out the water that separates from the surface

of the test grout sample.
5.2.4.2 Ly mau va chuan bi mau tho
5.2.4.2 Sampling and sample preparation

- LAy mau dai dién tlr hdn hop bé téng can thtr theo quy dinh trong tiéu chudn TCVN
3105:1993.

- Take a representative sample from the concrete mix to be tested as specified in TCVN
3105:1993.

- Ghi lai thai diém khi bat dau tron nude véi xi mang.

Note times to start mixing water with cement.

- Xé&c dinh va ghi lai d6 sut cia hén hop bé tong theo TCVN 3106:1993.
Determine and record the slump of the concrete mix to TCVN 3106:1993.

- Phan hén hop bé tdng con lai sau khi thi nghiém xac dinh do sut dwoc sang qua sang 5 mm

d@é tach phan vira 1én mét khay khéng hat nwdec.

- The remaining concrete mixture after testing to determine the slump is sieved through a 5 mm

sieve to separate the mortar.

- Tron ky lai bang tay phan vira thu dwoc trén mét khay. Xac dinh nhiét d6 clia viva bang cach
¢am nhiét ké sau vao vira tlr 5 cm téi 7 cm va ghi lai nhiét d6 ctia vira khi nhiét @ dat gia tri toi

da. Két qua lam tron t¢i 0,5 °C.

- Mix thoroughly by hand the grout. Determine the temperature of the grout by using a
thermometer 5 em to 7 cm deep into the mortar and record the temperature of the mortar when

the temperature reaches its maximum value. Results are rounded to 0,5 °C.
- Tién hanh chuan bi 3 mau tht» nhw sau:

Prepare the 3 test samples:
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Xuc vira vao 3 khudn chira, méi khuén mét 1an [am thanh mot I¢p. Dam chiat mau vira trong
khuén chira va lam phéng bé mat. Pam chit mau cho dén khi hd xi mang ndi déu 1én bé mat

mau ¢o thé dwoc thwe hién nhw sau:

Take the grout into 3 molds containing one mold at a time, forming a layer. Compact the grout in
the container and smooth the surface. Compaction of the sample until the cement paste is
evenly floated to the surface of the specimen:

Déi véi hdn hop bé téng cé tinh cdng tac mac D3, D4 theo TCVN 9340:2012 hodc hén hop
vira, bé téng chady tw dam Ién st dung mét trong hai cach sau:; Dap khuén chira mau vira trén

m6t bé mat ctrng hodic Diing que choc gd vao thanh khudn chira mau vira.

For concrete mixes grade D3, D4 according to TCVN 9340:2012 or self-compacting concrete
mortar mix, Stamp the grout template onto a hard surface or tap the wall of the grout template

with a stick.

Péi v&i hén hop bé téng cé tinh cong tac mac D1. D2 theo TCVN 9340:2012 st dung mét trong
hai cach sau: Dam vira bang que choc. M&i mét dién tich b& mat mau vira 645 mm? dwoc dam
1 14n va phéan bé cac nhat dm ddng d&u trén toan b tiét dién mau. Sau khi ddm xong, dung
que choc g6 nhe vao thanh khuén dé lam kin cac 16 do que choc dé lai va @& 1am phang bé mat
mAu hodc Dung ban rung. Ban rung mau phai phii hop véi yéu cau cua tiéu chudn TCVN
3105:1993.

For concrete mixes grade D1, D2 according to TCVN 9340:2012 uses one of the lwc
ways: Each 645 mm? grout sample surface area was compacted once and uniformly distributed
strokes over the entire sample cross-section. After compaction is complete, tap the mold wall
with a stick to close the holes left by the stick and to smooth the surface of the sample or use a
vibrating table. The sample vibrating table must comply with the requirements of TCVN
3105:1993.

Bo6i voi hdn hop bé tdng co do sut nhé hon 10 mm, phai st dung ban rung d& ddm chat va 1am
phéng bé mat mau. Ban rung mau phai phii hop véi yéu chu clia tiéu chudn TCVN 3105:1993.
Sau khi chuén bj mau xong, b& mét cla vira phai thdp hon miéng khuén it nhat 1a 10 mm.

For concrete mixes with slump less than 10 mm, a vibrating table must be used to compact and
smooth the surface of the sample. The vibrating table must comply with the requirements of
TCVN 3105:1993. After the sample preparation is complete, the surface of the mortar must be

at least 10 mm lower than the mold mouth.
- Nhiét @6 thtr nghiém dwoc quy dinh nhu sau:

Test temperature:
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Déi v&i cac ther nghiém trong phong thi nghiém: 1a nhiét do tiéu chuan (27 + 2) °C, hoic theo

quy dinh khac clia ngwoi st dung.
For laboratory tests the standard temperature (27 °C) or other specified by the user.

Déi véi cac thir nghiém ngoai hién trirdng: theo nhiét d6 mai trvdng xung quanh hoic theo quy

dinh cua ngwoi st dung.

Do va ghi nhan nhiét a6 khéng khi mai truéng trong qua trinh thdr nghiém. Dé tranh bay hoi am
cén che day mau trong sudt thoi gian thty nghiém bang moét loai vat liéu thich hgp nhw vai dm,
tAm nhura, trir nhivrng IGc phai hat nwde tach ra hodc khi thir Xuyén.

For field tests at ambient temperature or as specified by the user.

Measure and record the ambient air temperature during the test. To avoid moisture evaporation,
cover the specimen for the duration of the test with a suitable material, such as a damp cloth,
with a plastic sheet, except during times of separation or penetration testing.

5.2.4.3 Cach tién hanh/ produce

Hut bo nwée tach

Ngay truwéc khi tién hanh thr xuyén, dung pipet hodc mét dung cu thich hop khac hit nwéc
tach ra trén b& mat mau viva. D& thuan tién cho viéc thu nwéc tach ra, 2 min trwdc khi hat nwéc
cén than dat nghiéng khuoén moét géc khoang 10° so v&i phwrong ngang bing cach chén mét
miéng ké dwdi mot bén day khuon.

Remove the water

Immediately prior to conducting the penetration test, use a pipette or other suitable device to
aspirate the water separated from the surface of the grout specimen. To facilitate the collection
of the separated water, 2 min before water absorption, carefully tilt the mold at an angle of about
10° to the horizontal by inserting a spacer under one side of the bottom of the mold.

Xac dinh cwong dd khang xuyén/Determination of penetration resistance

- Lap mét kim xuyén cé dweéng kinh thich hop (thwéng bat dau bang kim cé tiét dién I&n nhét,
va sau dé tly theo mirc d6 déng két clia mau vira, ding cac kim co tiét dién nhé dan cho téi
kim tiét dién 16 mm?) vao lyc ké va dit bé mat dau kim tiép xdc vai bé mat vira.

- Insert a needle of the appropriate diameter (usually starting with the needle with the largest
cross section, and then depending on the degree of setting of the mortar sample, using the

needles with a smaller cross section until the needle crosses 16 mm?) into the dynamometer
and place the needle tip surface in contact with the grout surface.
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- Tac dung Iwe theo phuong théng dirng vao lwe ké mat cach tir tir va déu dan cho dén khi kim
xuyén c&dm sau vao vira (25 +2) mm (dén vach khic trén than kim). Thoi gian cn thiét dé
xuyén dén d6 sau (25 + 2) mm la (10 + 2) s.

- Apply vertical force to the dynamometer slowly and steadily until the needle penetrates into the
mortar (25 + 2) mm (to the mark engraved on the needle body). The time required to penetrate
to adepth of (25 +2) mmis (10+ 2) s.

- Ghi lai Ire cn thiét dé xuyén sau dén 250 mm va thdi gian thir nghiém dwoc tinh ké tir khi xi

mang bat dau tron véi nwdc dén thoi diém tac dung Iwc.

- Record the force required to penetrate to a depth of 250 mm and the test time calculated from
the time the cement begins to mix with the water to the time the force is applied.

- Tinh cwong do khang xuyén bang cach chia tri s luc xuyén ghi nhan dwoc cho dién tich dau
m(i kim va ghi két qua tinh toan véi d6 chinh xac téi 0,1 MPa.

- Calculate the penetration resistance strength by dividing the recorded penetration force by the
needle tip area and recording the calculation results with an accuracy of 0,1 MPa.

Trong céc |an thir nghiém tiép theo can chi ¥ tranh cac khu ve viva da bj xdi trén béi cac 1an
thtr nghiém trwéc d6. Khoang cach bién gitra cac 16 do kim xuyén dé lai phai khéng nhd hon 2
l&n dweng kinh clia kim sé st dung va khong dwoc nhé hon 15 mm. Khodng céch bién gitra 16
kim xuyén va thanh khuén chira mau vira phai khéng nhé hon 25 mm.

In subsequent tests, care should be taken to avoid areas of grout that have been disturbed by
previous tests. The boundary distance between the holes left by the piercing needle shall be not
less than 2 times the diameter of the needle to be used and not less than 15 mm. The boundary
distance between the pinhole and the wall of the mold containing the grout specimen shall be

not less than 25 mm.

S6 14n thir xuyén kim yéu cau/ Number of needle penetration tests required

Thwe hién it nhat 6 1an thir xuyén kim cho méi mau thir xac dinh thoi gian déng két, voi cac
khodng thoi gian co tri s sao cho c6 thé x&y dung dwoc mét duwdng cong hop Iy thé hién quan
hé gilra cwdng do khang xuyén va thoi gian thir nghiém (xem chu thich). Tiép xdc thir nghiém
cho @én khi cé it nhat mét chi sé cwdng dé khang xuyén bing hodic virot gia tri 27,6 MPa.

Carry out at least 6 penetration tests for each specimen to determine setting time, with time
intervals such that a reasonable curve can be constructed showing the relationship between

penetration strength and test time (see footnote). Test exposure until at least one penetration
strength index equals or exceeds the value of 27,6 MPa.

5.2.4.3 Biéu thj két qua/Caculation
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- Xac dinh thoi gian bat dau déng két/ i

Ter diém (rng vOi cwdng dd khang xuyén bang 3,5 MPa trén truc tung ké 1 dwong thang song
song vai truc hoanh cho giao nhau véi 3 dwdng cong. Tl cac diém giao nhau nay déng cac
- dwong ké song song véi truc tung, cat truc hoanh tai cac diém twong (ng 3 két qua thoi gian
bat dau déng két ctia 3 mau thlr song song, tinh chinh xac dén 5 min.

From the point corresponding to a penetration resistance of 3,5 MPa on the vertical axis, draw a
line parallel to the horizontal axis to intersect with the 3 curves. From these intersection points
align lines parallel to the vertical axis, intersecting the horizontal axis at the corresponding
points 3 results in the onset of setting time of 3 parallel test pieces, to the nearest 5 min.

- Xac dinh thoi gian két thuc dong két/ Determination of freezing time

Tl diém tng v&i cudng do khang xuyén bang 27,6 MPa ké 1 dwdng thing song song vai truc
hoanh cho cét véi 3 dwdng cong. Tir cac diém giao nhau nay déng cac dwdong ké song song
véi truc tung, cét truc hoanh tai cac diém twong ng 3 két qua thai gian két thic dong két cta 3

mau thir song song, tinh chinh xac dén 5 min.

Thoi gian bat dau va két thuc dong két ctia hdn hop bé téng Ia gia tri trung binh clia 3 mau thir

song song, lam tron dén 5 min.

From the point corresponding to the peneilration resistance of 27,6 MPa, draw a line parallel to
the horizontal axis for cutting with 3 curves drawn in accordance with 8.1. From these
intersection points align lines parallel to the vertical axis, intersecting the horizontal axis at the
corresponding points 3 results in the final setting time of 3 parallel test pieces, to the nearest 5

min.

The start and end times of setting of the concrete mix are the mean of three parallel test pieces,

rounded to the nearest 5 min.
5.2.5 D0 col/Shrinkage

5.2.5.1 Dung cu/Apparatus

- Khudn va may do do co;

- Molds and Length Comparator;
- Que choc

- Tamping Rod;

- Phong dwéng hd cé diéu khién nhiét do;
- Drying Room and Controls;

- Nhiét ké:
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- Almometer;

- Giay loc;

- Filter Paper;

- Thiét bi cho mau thir

- Apparatus for Demolding Specimens.

5.2.5.2 Procedure for Storage of Specimens/ Quy trinh bao dwéng mau

5.2.5.2 Bao dwdng mau/ Curing sample
Ngay 1: Bao dwdng mau trong khuén - Day 1: Cure specimens in the mold.

Ngay 2 - 122: Bao dwéng trong nwéc - Day 2 - 122: Cure specimens in the water.

Mau dwoc tién hanh do va doc két qua so sanh ban dau nhw sau: Ngam mau ngap trong nwéc
v&i diéu kién nhiét d6 tiéu chuén (252 °C). Thue hién cac phép doc so sanh clia tirng mau khi
@4 dd tudi, bao gbm thei gian bdo dwdng 1, 3, 7, 24, 21, 28, 56, 91 va 122 ngay. Thye hién cac
két qua doc nay ngay lap tirc sau khi mau dwoc Iy ra tir khdi khu viee bao dudng.

The sample is measured and the initial comparison results as follows: Samples are cured in
water with standard temperature conditions (25+2°C). Perform comparative readings of each
sample at full age, including curing times of 1, 3, 7, 24, 21, 28, 56, 91, and 122 days. Take
these readings immediately after the sample is removed from the curing area.

5.2.5.5 Qua trinh tinh toan thay déi d6 dai/ Procedure for Calculating Length Change

Boc chi s6 so sanh - Boc chi s6 so sanh véi mau thir trong thiét bi do co; sau a6 doc db thay
ddi cta chi sb so sanh véi thanh chuan. Tinh sy khac biét gitva hai két qua nhw duwoc mo ta
trong thuwe hanh C490.

Comparator Reading - Read the comparator dial with the test specimen in the comparator;
then read the comparator dial with the reference bar in the comparator. Calculate the
difference between the two readings as described in Practice C490.

D6 co kho - Tinh toan sw thay ddi chidu dai clia bat ky mau nao & bét ky d6 tudi nao sau khi

doc so sanh ban dau nhw sau:

Length Change - Calculate the length change of any specimen at any age after the initial

comparator reading as follows:
ALx = ((CRD - CRD,)/G) x 100
ALx: chénh léch d8 dai cia mau, %;

ALx: length change of specimen at any age, %,
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CRD: do dai ctia mau thtr & cac tudi can do;

CRD: difference between the comparator reading of the specimen and the reference bar at any
age;

CRD,: do dai ban dau ctia mau

CRD,;: initia CRD

G: chiéu dai mau (10 in. (250 mm)).

G: the age length (10 in. (2560 mm)).

5.2.6 Chiéu sau thAm nwéc dwéi ap lwel Depth of water penetration under pressure
5.2.6.1 Thiét bi/ Apparatus

- Buéng thi nghiém én dinh 4p suét 5 bar

- Test chamber has pressure 5 bar

- May chéng thAm pht hop véi TC BS EN 12390-8

- The waterproofing machine confonns to BS EN 12390-8 standard

5.2.6.2 Tién hanh/ Procedure

- Chuén bi mau thi¥/ Preparation of the test specimen

- Khuén dé tao mau xac dinh thay ddi chidu dai mau bé tong co6 hinh I3ng try, kich thwéc 100
mm x 100 mm x 285 mm dwoc Iy tir hén hop bé téng theo muc 4.3 va sang qua sang 5mm.

- The mold for creating a sample to determine the change in length of a concrete sample with a
prismatic shape, size 100 mm x 100 mm x 285 mm is taken from the concrete mix according to

section 4.3 and sieved through a sieve of 5mm.

- Sau khi bdo dwéng mau theo yéu cau muc sé 4.4 thi mau cé st dung Penetron Admix bat dau
qua trinh kich hoat kéo dai 4 tuan trong budng thi nghiém co6 ap suét 5 bar tac dung 1én 1 mat
mau bang may chdng tham ap lyc. Qua trinh kich hoat gdbm c6 cac chu ki wét khé nhw sau: Mai
tudn mau bé téng Penetron Admix™ sé& d&t 4 ngay duéi ap lwe nwéc 5 Bar va 3 ngay dé kho
trong diéu kién phong thi nghiém.

- After curing the sample according to the requirements of item 4.4, the sample using admix
began the active process in 4 weeks in a test chamber with a pressure of 5 bar on 1 side by
pressure waterproofing apparatus. The activation process includes the following wet-dry cycles:
Each week, the Penetron Admix™ concrete samples are placed for 4 days under 5 Bar water

pressure and 3 days for drying under laboratory conditions.

Piat mau vao may thir tham / Application of water pressure
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- DAt mau vao thiét bj va tao ap suét nwéc (500 + 50) kPa trong (72 + 2) h. Trong qua trinh thy
nghiém, dinh ky quan sat bé méat clia mau thir khong tiép xtc véi ap lwc nwdc ¢é ghi nhan sw
c6 mat clia nwée. Néu quan sat thay ro ri thi xem xét tinh hop 1€ clia két qua va ghi lai div kién.

- Place the specimen in the apparatus and apply a water pressure of (500 + 50) kPa for (72 + 2)
h. During the test, periodically observe the appearance of the surfaces of the test specimen not
exposed to the water pressure to note the presence of water. If leakage is observed then

consider the validity of the result and record the fact.
- Kiém tra mau thi nghiém/ Examination of specimen

- M&u sau khi dwoc @4t dwéi ap suét trong thdi gian quy dinh, [dy mau ra khéi thiét bi. Lau bé
mat co tiép xuc véi ap lwe nude dé loai bé nwédc thira. Chia doi mAu thir, vubng goc v&i mat c6
ap Iic nwée. Ngay sau ché ddi mau cé thé nhin thay ré do thdm nwérc, hay danh dau mét trwde
clia nwoc trén mau thlr. Do chiéu sau xuyén thau ti da dwédi khu viuc thi nghiém va ghi lai

chinh xac dén mm.

- After the pressure has been applied for the specified time, remove the specimen from the
apparatus. Wipe the face on which the water pressure was applied to remove excess water.
Split the specimen in half, perpendicularly to the face on which the water pressure was applied.
When splitting the specimen, and during the examination, place the face of the specimen
exposed to the water pressure on the bottom. As soon as the split face has dried to such an
extent that the water penetration front can be clearly seen, mark the water front on the
specimen. Measure the maximum depth of penetration under the test area and record it to the

nearest mm.

5.2.6.3 Két qua thir nghiém/ Test result

Két qua thir nghiém la do sau téi da cia sy thdm nhap, tinh bing mm
The maximum depth of penetration, expressed in mm, is the test result
5.2.6.4 Bao cao thi nghiém/ Test report

Bao céo sé bao gébm:

The report shall include:

a) ki hiéu mau thur;

a) identifying of the test specimen;

b) ngay thi nghiém;

b) date of start of the test;

c) mé ta clia mAu thi nghiém (hinh dang va kich thwéc);
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¢) description of the specimen (shape and dimensions);

d) hwéng ctia ap Iwc nwde déi vai mau;

d) direction of application of water pressure with respect to the casting direction;
e) két qua dd thadm nuwéce téi da, tinh bang mm:;

e) maximum depth of penetration, in mm;

f) sw rod ri khi thi nghiém va kiém tra mau thi nghiém (néu co);

f) any leakage and consideration of the validity of the result; (if appropriate);
g) Sv sai sb so v&i phuong phap thi nghiém tiéu chuén.

g) any deviation from the standard test method.

5.2.7 Tham nhap Clorual Chloride penetration

5.2.7.1 Thiét bi/ Apparatus

Thiét bj bao hoa chan khéng

Vacuum Saturation Apparatus

- Phéu tach, hodc vat chira co6 thé bit kin, thoat nwéc & day khac co dung tich téi thiéu 1a 500

mL.

- Separatory Funnel, or other sealable, bottom-draining container with a minimum capacity of
500 mL.

- Cdc (1000 mL hodc I&n hon) hodc vat chira khac

- Beaker (1000 mL or larger) or other container

Binh hat &m chan khéng - dudng kinh trong 250 mm hoéc Ién hon
- Vacuum Desiccator - 250-mm inside diameter or larger

- Bom chan khéng hodc May hdt - Cé kha nang duy tri ap suat dwdi 50 mm Hg (6650 Pa) trong

binh hat &m.

- Vacuum Pump or Aspirator - Capable of maintaining a pressure of less than 50 mm Hg (6650

Pa) in desiccator.

- Ap ké hodc ap ké chan khong - Chinh xac dén 65 mm Hg (6665 Pa) trong pham vi ap suat 0—
100 mm Hg (0-13300 Pa).

- Vacuum Gage or Manometer - Accurate to 65 mm Hg (6665 Pa) over range 0—100 mm Hg (0-
13300 Pa) pressure.
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Vat liéu va thiét bj son
Coating Apparatus and Materials
- L&p pht - Bang két nhanh, khong dan dién, c6 kha nang bit kin b& mat bén cla 16i bé téng.

- Coating - Rapid setting, electrically nonconductive, capable of sealing side surface of concrete

cores.
- Can, Dao tron gé, va Chéi dung mét lan - Dé trén va thi cong 16p pha.

- Balance, Paper Cups, Wooden Spatulas, and Disposable Brushes - For mixing and applying

coating.

- Thiét bi c&t: may ct lam mat bing nwéc va cé thé di chuyén

Cutting device: water-cooled and movable cutter

5.2.7.2 Thuébc thiv, Vat liéu va Cell thiv nghiém/ Reagents, Materials, and Test Cell
Chat bit kin mau/Specimen-Cell Sealant

Dung dich natri clorua

Sodium Chloride Solution

Dung dich natri hydroxit

Sodium Hydroxide Solution

Gidy loc

Filter Papers

Ta dién ap

Applied Voltage Cell

Thiét bj do nhiét do

Temperature Measuring Device

Ung dung dién ap va thiét bi doc d¥ liéu

- Vén ké - K§ thuat s6 (DVM), 3 chir s6, dai nhé nhat 0-99,9 V, dd chinh xac dinh muc + 0,1%.
- Vén ké - Ky thuat s6 (DVM), 4"* chir s8, dai 0-200 mV, d6 chinh xac dinh mirc + 0,1%.

- Bién tré Shunt - 100 mV, dinh mirc 10A, sai s6 + 0,1%. Ngoai ra, co thé st dung dién tré 0,01
Q, dung sai + 0,1%, nhwng phai can than dé thiét 1ap cac két ndi cé dién trd rat thap.

Voltage Application and Data Readout Apparatus
- Voltmeter - Digital (DVM), 3 digit, minimum 0-99.9 V range, rated accuracy +0,1 %.
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- Voltmeter - Digital (DVM), 4% digit, 0-200 mV range, rated accuracy +0,1 %.

- Shunt Resistor - 100 mV, 10A rating, tolerance * 0,1 %. Alternatively, a 0,01 Q resistor,
tolerance + 0,1 %, may be used, but care must be taken to establish very low resistance
connections.

- Ngubn dién ap khéng ddi- 0-80 V dc, 0-2 A, ¢6 kha nang gilr dién ap khong ddi & 60 + 0,1 V
trén toan bé dai dong dién.

- Constant Voltage Power Supply- 0-80 V dc, 0-2 A, capable of holding voltage constant at 60

+ 0,1 V over entire range of currents.

- Cép - Hai day dan, AWG s 14 (1,6 mm), cach dién, 600 V.

- Cable - Two conductor, AWG No. 14 (1,6 mm), insulated, 600 V.
5.2.7.3 Chudn bj méu thir - Prepare the test sample

- Sau khi bdo dw&ng mau theo yéu cau muc sé 4.4 thi mau cé str dung Penetron Admix bét dau
qua trinh kich hoat kéo dai 4 tudn trong budng thi nghiém coé ap suét 5 bar. Qua trinh kich hoat
gbm c6 cac chu ki wét khd nhw sau: M8i tudn mau bé téng Penetron Admix™ sé& dat 4 ngay
duwéi ap Iwe nwée 5 Bar va 3 ngay dé kho trong diéu kién phong thi nghiém.

- After curing the sample according to the requirements of item 4.4, the sample using admix
began the active process in 4 weeks in a test chamber with a pressure of 5 bar. The activation
process includes the following wet-dry cycles: Each week the Penetron Admix™ concrete
samples are placed for 4 days under 5 Bar water pressure and 3 days for drying under

laboratory conditions.

- M&u thr 1a mAu tru gdm hai td mau, méi té it nhat 1a 2 vién mau, cit mau cao 50+3 mm tir cac

vién mé&u tru ché tao tai phong thi nghiém dwéng kinh 100 mm.

- The sample is a cylindrical specimen consisting of two nests, each of at least 2 sample pellets,
cut into a 50 + 3 mm slice from the top of the cylinder, 100-mm diameter.

Cac mau thtr sau qua trinh bdo dwdng, dé kho bé mat it nhat 1h. Dung chat pha déng két
nhanh (c6 thé str dung son) quét 1én bé mat bén ctia mau.

- Test specimens, after curing, allow to to surface dry in air for at least 1 hour. Use a quick-
setting coating (paint may be used) over the side surface of the sample.

- Dat mau vao binh hit chan khéng, hai mat mau dé hé. Bit kin may hit chan khéng va bat bom
chan khéng. Duy tri &p suét thAp hon 50 mm Hg (6650 Pa), duy tri trong 3h.
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Place the sample in a vacuum flask with both sides open. Both end faces of specimen must be
exposed. Start the vacuum pump or aspirator and seal the desiccator. Pressure should
decrease to less than 50 mm Hg (6650 Pa) within a few minutes. Maintain vacuum for 3 h.

M&u lay ra dworc ngam trong nwéc trong thei gian 18 + 2h.

Soak specimen under water in the beaker for 18 + 2 h.

5.2.7.4. Tién hanh thi nghiém

5.2.7.4. Procedure

Mau thir durgc 1ap vao thiét bj thi nghiém, tién hanh thi nghiém, ngudn dién c6 dién thé duy tri
60 + 0,1V, nhiét do cua méi trong thlr nghiém duy tri (20+25) °C.

Két thic qua trinh thi nghiém sau 6h. Banh gia két qua.

The test piece is installed in the test equipment, conducting the experiment, the power source

has a voltage maintained at 60 * 0,1V, the temperature of the test environment is maintained at
(20 + 25) °C.

End of the experiment after 6 hours. Result evaluation.

Ghi chu: Thoi gian bao duéng méu theo tiéu chudn déi véi mau st dung phu gia két dinh 1a 56
ngay. Trong do, 28 ngay dau bdo dudng dm theo tiéu chuan, 28 ngay sau bdo duéng trong
diéu kién kich hoat, ap suat duy tri 5 bar.

Note: Curing time according to the standard for samples using a binder additive is 56 days. In
which, the first 28 days of moisture curing according to the standard, 28 days after curing under
activated conditions, maintain pressure of 5 bar.

5.2.7.5 Tinh két qua
5.2.7.5 Caculation

VE& biéu 66 dong dién (tinh bang ampe) so véi thoi gian (tinh bing giay). V& mét dudng cong
muot ma théng qua dir liéu va tich hop khu vire bén dwéi dwéng cong dé thu dwoc dién tich
ampe-giay, hodc coulom, dwgc truyén trong khoang thoi gian thir nghiém 6 gid. Ngoai ra, sw
dung thiét bj xtr Iy dir liéu tw dong dé thwe hién tich hop trong hodc sau thie nghiém va @& hién
thi gia trj coulomb. Téng dién tich d& qua la thwéc do dd dan dién cla bé tong trong théi gian
thir nghiém.

Plot current (in amperes) versus time (in seconds). Draw a smooth curve through the data, and
integrate the area underneath the curve in order to obtain the ampere-seconds, or coulombs, of

charge passed during the 6-h test period. Alternatively, use automatic data processing
equipment to perform the integration during or after the test and to display the coulomb value.
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The total charge passed is a measure of the electrical conductance of the concrete during the

period of the test.
Q=900(lp + 230 + 2lgo + ... + 239 + 2350 + l30)
Q: dién tich (coulombs),
Q: charge passed (coulombs),
10: dong dién (ampe) ngay sau khi dién ap dwoc dat vao
lo: current (amperes) immediately after voltage is applied.
li: dong dién (ampe) tai thoi gian t sau khi dat dién ap vao.
It current (amperes) at t min after voltage is applied.

Néu dwéng kinh clia mau thir khac 95 mm, thi gia tri clia téng dién tich da thiét 1ap phai dwoc
diéu chinh.

If the specimen diameter is other than 95 mm, the value for total charge

Viéc didu chinh dwoc thure hién bang cach nhan gia tri dwoc thiét lap véi ty 16 gitra dién tich mat
cat ngang clia mau chuan va mau thye té. D6 la:

The adjustment is made by multiplying the value established by the ratio of the cross-sectional
areas of the standard and the actual specimens. That is:

Qs = Qy x (95/x)°
Qs: dién tich truyén qua (khéi u) qua mau c6 dwong kinh 95 mm
Qs charge passed (coulombs) through a 95-mm diameter specimen
Qx: dién tich truyén qua (khéi u) qua mau dwdng kinh x (mm)
Q. charge passed (coulombs) through x (mm) diameter specimen, and
x: dwdng kinh (mm) ctia mau khéng tiéu chuan.
x: diameter (mm) of the nonstandard specimen.

5.2.8 Thay d6i chiéu dai miu trong dung dich sulfat /Change of length sample in sulfate

solution
5.2.8.1 Thiét bj, dung cu
5.2.8.1 Appataurus

- Khuén dé tao mau kich thuwdc 100 mm x 100 mm x 285 mm dwoc 14y tir hdn hop bé téng theo

muc 4.3 va sang qua sang 5mm.
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- The mold for creating a sample with a size 100 mm x 100 mm x 285 mm is taken from the

concrete mix according to section 4.3 and sieved through a sieve of 5mm.
Dung cu do chiéu dai va thanh chuan/ Measuring tools for lengths and gauges
a) Dung cu do chiéu dai thanh mAu.

a) The instrument to measure the length of the sample bar has the structure as shown in Figure
2

b) Déng hd micromet cé dé chinh xac 0,001 mm.
b) The micrometer has an accuracy of 0,001 mm.

¢) Thanh chuén dugc lam bang thach anh, hop kim viba hodc céc vat lidu cé dé n& nhiét nhd

hon 0,001 mm/m.

c) The reference bar is made of quartz, microwave alloy, or other materials with a thermal

expansion of less than 0.001 mm/m.

May thte dd bén nén/ Machine testing

Theo TCVN 6016:1995 (ISO 679:1989).
According to TCVN 6016:1995 (1SO 679:1989).
Thung dwong ho! Curing box

a) Thung dudng hé dwoc lam bang nhia hodc bang thép khéng gi, cé kich thudc di d& nhing
ngap cac khuén chira mau trong nwéc, ddm bdo khodng cach gitta khudn va thanh thung téi
thiéu 1a 50 mm, khoang céch gitra cac khudn véi nhau téi thidu 1a 100 mm.

The curing tank is made of plastic or stainless steel, of sufficient size to immerse the molds
containing the samples in water, ensuring that the distance between the mold and the barrel
wall is at least 50 mm, the distance between the molds and at least 100 mm apart.

b) Lwgng nwéce duy tri trong thing duéng hé ¢d do cao it nhét 1a 100 mm tinh tir bé mét phia
trén clia khuén mau. Thing dwoc Ip thiét bj gia nhiét va may khudy nhdm dam bao nhiét d6
clia nwéce ludn ddng déu & (35 + 3)°C.

The amount of water maintained in the curing tank is at least 100 mm above the top surface of
the mold. The tank is equipped with a heating device and a stirrer to ensure that the
temperature of the water is always uniform at (35 + 3) °C.

Thung ngdm méau/ Soaking box

a) Thing ngdm mau chira nwée voi bdo hoa dwgc lam bing nhwa hodc bing thép khéng gi, cd
kich thwée di @& nhung ngap cac vién mau 1ap phwong va cac miu lang tru.
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a) Saturated lime water sample immersion tank, made of plastic or stainless steel, of sufficient

size to submerge the cubes and prismatic bars.

b) Thiing ngdm mau chiva dung dich sulfat duoc 1dm bang nhya hodc bang thép khong gi, co
kich thwéc i d& nhing ngap cac mau l&ng try, dam bao khoang cach gitra cac thanh véi nhau
la 12 mm va cach thanh thiing it nhat 1a 6 mm. Thung phai c6 nap day dé tranh sw bay hoi clia

dung dich sulfat.

b) The sample immersion tank containing the sulfate solution is made of plastic or stainless
steel, of sufficient size to immerse the prismatic bars, ensuring that the distance between the
bars is 12 mm and the distance between the bars is at least 6 mm. The container must have a

lid to prevent evaporation of the sulfate solution.
5.2.8.2 Cach tién hanh/ Procedure

Sau khi bdo dwéng mau theo yéu cdu muc sb 4.4 thi mau co6 st dung Penetron Admix bét dau
qua trinh kich hoat kéo dai 4 tudn trong budng thi nghiém cé ap suét 5 bar.

After curing the sample according to the requirements of item 4.4, the sample using admix
began the active process in 4 weeks in a test chamber with a pressure of 5 bar.

Sau qua trinh kich hoat, mau dwoc tién hanh do va doc két qua so sanh ban dau nhw sau:
Ngam mau ngap trong dung dich sulfate va duoc thue hién cac phép doc so sanh cia tirng
mau khi da d tudi, bao gdbm thoi gian bdo dwdng 1, 3, 7, 24, 21, 28, 56, 91 va 122 ngay. Thuc
hién cac két qua doc nay ngay lap tirc sau khi mau dwoc 14y ra tir khéi khu virc bao dudng.

Sau khi do ngdm mau lai vao trong dung dich sulfate ban dau.

After the activation process, the sample is measured and the initial comparison results are read
as follows: soak samples in sulfate solution and have comparative readings of each sample
taken when it is old enough, including curing times 1, 3, 7, 24, 21, 28, 56, 91 and 122 days.
Take these readings immediately after the sample is removed from the curing area. After
measuring, soak the sample again in the original sulfate solution.

- Pha dung dich ngam mau

- Prepare sample soaking solution

- Dung dich natri sulfat 50g/1.

Hoa tan 50,0 g Na,SO, trong 900 ml nwéc, sau dé thém mét lwong nwdce thich hop dé tao
thanh 1 lit dung dich sulfat. D6 pH cla dung dich sau khi pha nam trong gi¢i han pH = 6 + 8.
Thé tich dung dich sulfat cdn pha géap 4 I&n téng thé tich cac mau cin ngam, trong d6, mét

mau co thé tich twong dwong la 184 ml.

- Sodium sulfate solution 50g/.
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Dissolve 50,0 g of Na;SO, in 900 ml of water, then add an appropriate amount of water to make
1 liter of sulfate solution. The pH of the solution after mixing is within the range of pH =6+ 8.
The volume of sulfate solution to be mixed is 4 times the total volume of the bars to be soaked,
in which, a mortar bar has an equivalent volume of 184 ml.

Chi pha dung dich sulfat mgt ngay trwéc khi st dung.
Mix the sulfate solution only one day before use.

- Nwée véi béo hoa, dwoc pha ché nhw sau:

- Saturated lime water, prepared as follows:

Can 50 g canxi oxit nguyén chat bang can ky thuat, cho vao binh thay tinh dung tich (15 — 20)
lit. ROt nwée cat vao khodng 3/4 binh, day ndt cao su lai va Iic manh dé cho CaO tan. Sau do,
mbi ngdy lac 2 dén 3 1an. Sau mot ngay, lwong CaO tan hét thi bd sung thém CaO (ghi lai
lwgng can b sung) cho dén khi CaO khéng tan dwoc vao dung dich.

Weigh 50 g of pure calcium oxide with a technical balance and put it in a glass jar with a
capacity of 15 - 20 liters. Pour distilled water into about 3/4 of the bottle, close the rubber
stopper and shake vigorously to dissolve the CaO. Then shake 2 to 3 times a day. After one
day, the amount of CaO dissolved, add more CaO (record the weight added) until CaO does not

dissolve into the solution.

Sau 48 gi& m& nut cao su ra, dung gidy loc (loai thwong) loc Iy dung dich Ca(OH),, rdi ding
pipet hut ra 50 ml dung dich cho vao binh thiy tinh hinh nén ¢é dung tich 250 ml va chuan bang
dung dich HCI 0,05 N cho dén khi dung dich bat dau chuyén tir mau vang sang mau héng nhat
thi ghi lai thé tich HCI 0,05N 1a V4. Day kin dung dich dé tién hanh thi nghiém dan.

After 48 hours, open the rubber stopper, filter the Ca(OH)2 solution using filter paper (normal
type), then pipette 50 ml of the solution into a 250 ml conical glass flask and titrate with 0,05 N
HCI solution until the solution starts to turn from yellow to light pink, record the volume of 005N
HCl as V1. Seal the solution to conduct the experiment gradually.

Sau 48 gid, chuan dung dich Ca(OH), biing HCI 0,05 N d& xac dinh ndng dé cia dung dich
nuéc voi bao hoa ghi dwoc thé tich 1a V,. Néu V, bding V; thi dung dich Ca(OH), & trang thai
bdo hoa, néu V khac V,, thi phai bd sung thém CaO vao va I&c manh binh.

After 48 hours, titrate the Ca(OH)2 solution with 0,05 N HCI to determine the concentration of
the saturated lime water solution and record the volume as V2. If V2 is equal to V1, the
Ca(OH)2 solution is saturated, if V1 is different from V2, CaO must be added and shaken

vigorously.

Sau 48 gid, tién hanh loc va xac dinh lai ndng d6 dung dich.
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After 48 hours, filter and determine the concentration of the solution again.
Xac dinh cwong do nén hai vién mau lap phuong theo TCVN 6016:1995 (ISO 679:1989).
Determine the compressive strength of two cube samples according to TCVN 6016:1995

Néu cwdng do trung binh ctia hai vién mau dat 20 MPa hoac I&n hon thi [&y cac mau ra khoi
bé nwéc véi bdo hoa dé do chiéu dai ban dau (L) theo TCVN 6068: 2004. Sau dé ngdm cac

mau vao trong dung dich sulfat.
If the average strength of the two samples is 20 MPa or greater, remove the grout rods from the

saturated lime water bath to measure the initial length (L1) according to TCVN 6068:2004. Then
immerse the grout rods in it. sulfate solution.

Néu cudng dd trung binh clia hai vién mau khéng dat 20 MPa, dy doén xem khi nao sé dat va
xac dinh cwong do & thoi diém duw doan d6. Néu cwéng dd trung binh cla hai vién mau dw
doan dat 20 MPa thi do chiéu dai cac mau va ngadm chung vao trong dung dich sulfat.

If the average strength of the two samples does not reach 20 MPa, predict when it will and
determine the strength at that predicted time. If the average strength of the two specimens is
predicted to reach 20 MPa, measure the lengths of the grout rods and immerse them in the
sulfate solution.

Néu thir hai vién mau dau tién (sau 23,5 gi& + 30 phdt) khéng dat, trong ngay hém doé thi lai
cling khéng dat 20 MPa va ngay hém sau thir tiép van khéng dat it nhat 21 MPa thi coi nhw
mau xac dinh cwong do d6 khong dat va khong can thi tiép.

If the first two test pieces (after 23,5 hours + 30 min) fail, the same day the retest does not reach
20 MPa and the next day the next test still fails to reach at least 21 MPa, then it is considered

the cement sample. failed and no further retries are required.
5.2.8.3 Tinh két qua/ Caculation

Sy thay ddi chidu dai clia mau thy " & tudi “x” ngay (AL,), tinh bang phan trdm (%), chinh xac

dén 0,001 %, theo cong thirc sau:

Change in length of grout rod “i” at age “x” days (DLix), expressed as a percentage (%), to the
nearest 0,001%, according to the following formula:

AL = [(Lix = Li)/Le] x 100
Trong do:
Li la chiéu dai mau thir ‘i’ & tudi “x” ngay, tinh bang milimét (mm);
L;1a chidu dai ban ddu mau thiy “”, tinh bang milimét (mm);
L. 1a chidu dai danh nghia cia mau th ‘", bang 250 mm;
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we.n

Li is the length of mortar bar “i” at age "x” days, in millimeters (mm);

s

Liis the initial length of grout rod “i", in millimeters (mm);
Lo is the nominal length of the grout rod “i", equal to 250 mm;

Két qua 1a gia tri trung binh cong thay ddi chiéu dai cac mAu & tudi “x” ngay (ALy), tinh bang %,
chinh xac t6i 0,01 %, theo cong thirc sau:

The result is the average value of change in length of mortar bars at age x days (Alx),
expressed as a percentage (%), to the nearest 0,001%

DL, :

5.2.9 Kha niang tw phuc héi /Self-healing ability

5.2.9.1 Thiét bi/Appataurus

- May nén

- Compressor

- Kep

- Clamp

- Dong hd bam gie

- Stopwatch

5.2.9.2 Tién hanh thu/ Produce

- Bdo du&ng mAu trong khubén trong vong (23.5 + 0.5) gicr dau
- Cure specimens in the molds in the first (23.5 £ 0.5) hrs.

- Bao dwéng trong nwéc trong 27 ngay tiép theo

- Cure specimens in the water for the next 27 days.

- MAu ddi chirng dwoc ngam trong nwéc trong vong 28 ngay tiép theo
- Control samples are cured in water for the next 28 days.

- Mau st dung phu gia Penetron Admix dwgc kich hoat trong vong 28 ngay tiép theo, theo chu
ki wort kho (4 ngay dwdi ap lwe nwée 5 bar va 3 ngay dé kho trong diéu kién phong thi nghiém)
- Samples using the additive Penetron Admix were activated within the next 28 days in a wet-
dry cycle (4 days under water pressure of 5 bar and 3 days to dry under laboratory conditions).
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- Cac mau sau khi bao dwéng dwoc nén dé tao ra vét nirt doc theo chiéu dai trung tam cla
mau, sau do ding kep dé siét chat trd lai va 13p éng dong hinh try 500ml trén vj tri tach bang

dling dwéng kinh clia éng dong

- The cured samples are compressed to create a crack along the central length of the sample,
then using clamps to re-tighten and install the 500ml cylindrical cylinder in the separation

position at the correct diameter of the cylinder.
- Lap éng dong hinh tru 500ml vao vi tri trung tam clia mau va bit kin cac méat hé clia khe niet

- Fit the 500ml cylindrical cylinder in the center of the sample and seal the open sides of the

crack.

- Pong day va duy tri mwe nwéc 500ml trong éng dong
- Fill and maintain water level of 500ml into the cylinder.
5.2.8.3 Tinh két qua/ Caculation

- Ghi téc do dong chay it nhat mét 1an mét ngay cho dén khi dong chdy clia nwéc qua cac mau

tht» nghiém ngirng hoan toan hodc dén ngay thir 28.

- Record the flow rate at least once a day till the complete stoppage of the flow of water through

the test samples or by the 28th day.

- Kha nang tw phuc hdi vét nit dwoc danh gia bang mdc giam cla lwu lwong dong chay cla

nwéc qua mau tai ngay thr 28 so véi ngay thir 1.

- The crack self-healing ability was assessed by the reduction of water flow rate through the

sample at day 28 compared to day 1.
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