TCVN TIEU CHUAN QUOC GIA

TCVN 9338:2012

Xuét ban lan 1

HON HOP BE TONG NANG -
PHUONG PHAP XAC DINH THOI GIAN DONG KET

Heavyweight concrete mixtures — Determination of time of setting

HA NOI - 2012



TCVN 9338:2012

Muc luc

1 Phamviap dung........ooooevviviieviinnens e B e A e s et S Y s 5
T U VIEN BN oottt oot es et 5
Thudt NQUP VA GINH NIGRTA......ccvviiiiisiiirmiorimmsenesssnses g tss e ns e s e s b st E e n s mns s 0o 5
IRBETIUIBTIERNE 70mssiossT KE E EHES ES S EEOS S8 6
B T T T T AR ——" 6
Ly omiBu vl CHun B P T vesmsms sy s s s b a5 s o e 35 7
L BT PN .o e ssmsnmmpansssmnss e T 9 T 5 8
BUBU AN KBE QUA L. ...cocxnesssrmssermsmssspsssssssassasssnasssssshas ST RIS EinR SR R v s bassmsstsvassysstsc D
Béo céo thir nghlémm
Phy lyc A (tham khao) Vi dy b&o cd0 thlr NGRIBM..........ocooeieiiiiiiiii e 11

o o - O o, A W N



TCVN 9338:2012

L&i néi dau

TCVN 9338:2012 duwoc chuydn ddi tr TCXDVN 376:2006 thanh Tiéu
chun Quéc gia theo quy dinh tai khoan 1 Didu 69 clia Luat Tiéu chun
vad Quy chudn kj thuat va diém b khoadn 2 Biéu 7 Nghj dinh sb
127/2007/ND-CP ngay 01/8/2007 clia Chinh phd quy dinh chi tiét thi hanh
mét sb didu cua Luat Tiéu chuln va Quy chuén ky thuét.

TCVN 9338:2012 do Vién Khoa hoc Céng nghé Xay ding — Bo Xay dyng
bién soan, B8 Xay dwng d& nghj, Téng cuc Tiéu chudn Do Iwong Chat
Iwgng thAm dinh, BS Khoa hoc va Céng nghé cang bb.



TIEU CHUAN QUOC GIA TCVN 9338:2012

Hén hop bé tdng ning - Phwong phap xac dinh théi gian dong két

Heavyweight concrete mixtures - Determination of time of setting

1 Pham vi ap dung

Tiéu chudn nay qui dinh phwong phap xac dinh théi gian ddng két ctia hdn hop bé téng ndng cé df sut
1ém hon 0 mm. Tiéu chudn nay cling cé thé ap dung cho c4c loai vira, vira 16ng ché tao san.

2 Tailidu vién din

Céc tai lidu vién dan sau I cAn thiét cho viéc p dung tiéu chuln nay. Déi véi cac tai ligu vién din ghi
nam cdng b thi 4p dyng phién ban dwgc néu. Béi véi cac tai li¢u vién din khdng ghi ndm céng bé thi
4p dung phién ban méi nhét, bao gdm ca céc sira ddi, bd sung (néu co).

TCVN 3105:1993, H3n hop bé téng néng - LAy miu, ché tao va bdo dwdng méu thi.

TCVN 3106:1993, H8n hgp bé téng nédng - Phuong phép thir db sut.

TCVN 9340:2012, H8n hop bé téng tron sdn - Céc yéu cdu co ban dénh gia chét lyng vé nghiém thu.
3 Thuédt ngi® va djnh nghia

31

Cwirng dd khang xuyén (Penetration resistance)

Kha nang clia hdn hop bé tong chéng lai sy xuyén clia c4c kim tiéu chuéin va duoc xéc dinh bing céch
chia trj s Iyc xuyén ghi nhan dwoc cho dién tich dau mdi kim.

3.2
Thei gian ddng két (Time of setting)

Khodng thdi gian, k& tir khi xi mang bét dAu trdn v&i nurdc @én khi khi hdn hop dat duec cudng 6d
khang xuyén qui wérc.

3.3
Thei gian bit ddu déng két cia hén hep bé tong (Time of initial setting)

Khodng th&i gian ké tir khi xi mang bét ddu trdn véi nurdc dén khi hdn hep vira (duoc sang tach ra tir
h&n hop bé tdng) dat dwgc cwdng dd khang xuyén twong (rng 3,5 MPa.
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3.4
Thei gian két thuc dong két cia hdn hop bé téng (Time of final setting)

Khoang thoi gian ké tir khi xi mang bat dAu trn véi nwdc dén khi hdn hop vira (dwec sang tach ra tiy
hén hop bé tdng) dat dwoc cwéng dd khang xuyén twong rng 27,6 MPa.

4 Nguyén tic
M3u thir 1a phAn vira dwoc sang tach tir hdn hop bé téng. Do lyc can clia vira chéng lai s xuyén cla

cac kim tiéu chudn sau nhitng khodng thdi gian nhét dinh. Thoi gian bét ddu va két thuc dong két
dwoc xac dinh trén co sé khi cwéng dd khang xuyén dat twwong ng 3,5 MPa va 27,6 MPa.

§ Thiét bj, dyng cu

5.1 Dung cuy thir xuyén: bao gbm Iwc ké va cac kim xuyén tiéu chudn (xem Hinh 1). Lyc ké cé kha
néng do Iyrc xuyén téi da khdng nhé hon 600 N, véi dd chinh xac + 10 N. Kim xuyén duoc 13p vao lyc ké.
Kim xuy&n gdm 6 loai v&i @Au kim hinh trdn va c6 tiét dién nhw sau: 645, 323, 161, 65, 32 va 16 mm’. Méi
kim d&u dwoc khic mét vach xung quanh than cach du mii 25 mm. Kim véi tiét dién diu mai 16 mm’
phai co chiéu dai khéng qua 90 mm.

CHU DAN:

1. Lycké ]lLL
a

Kim xuyén

Vach chia N 74

N

Voéng trugt

Hinh 1 - So 44 cAu tao cuia dyng cy thir xuyén
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5.2 Khudn chira miu thir: khudn chira phai chic chan, kin nwéc, khdng hap phu nuédc, khong dinh
dAu mé va co tiét dién tron, vudng hodc chir nhat song dwéng kinh hodc canh cua tiét dién phai khong
nhé hon 150 mm va chidu cao khuon it nhét 1a 150 mm. Dién tich bé mat vira phai dd cho 10 lan thir
xuy&n ngau nhién voi khoang cach gitka cac vj tri cam kim xuyén vao vira thoa man qui dinh néu trong

Piéu 7 cla tiéu chudn nay.
5.3 Sang tiéu chudn: loai c6 mét tron dweng kinh 5 mm;

5.4 Que choc: que choc 1a mdt thanh thép tron thing, dwéng kinh 16 mm va dai 600 mm, cé mét
hoac hai d3u dwoc chuét tron thanh hinh ban ciu véi dwéng kinh 16 mm;

5.5 Nhiét ké: co dai do tr 0 °C téi 50 °C vai df chinh xac t6i 0,5 °C;

5.6 Pipet: pipet hodic mét dung cu thich hop khéac dugc st dung d& hit nwéc tach ra trén bé mét mau
vira thir nghiém.

6 Liy mau va chuin bj mau thir

6.1 LAy miu dai dién tr hdn hop bé tong can thir theo qui dinh trong tiéu chudn TCVN 3105:1993.

6.2 Ghi lai theri diém khi bat dAu trdn nwéde véi xi mang.

6.3 Xac djnh va ghi lai dd syt cla hén hep bé tdng theo TCVN 3106:1993.

6.4 Phin hdn hop bé tong con lai sau khi thi nghiém xac dinh dé syt dwoc sang qua sang 5 mm dé
tach phdn vira I&n mat khay khdng hit nwéc.

6.5 Trdn k¥ lai bing tay phin vira thu dwoc trén mat khay. Xéc dinh nhiét d clia vira bing cach cdm
nhiét ké sau vao vira tir 5 cm téi 7 cm va ghi lai nhiét dd cta vira khi nhiét a6 dat gia trj tdi da. Két qua
lam tron t&i 0,5 °C.

6.6 Tién hanh chuén bj 3 mau thir nhw sau:

6.6.1 Xuc vira vao 3 khudn chira, m8i khuén mét 1an 1am thanh mét 16p.

6.6.2 DAm chit mAu vira trong khudn chira va lam phéng bé mat.

DAm chat mau cho dén khi hd xi mang ndi ddu 1én bé mat miu c6 thé dwoc thyc hién nhu sau:

6.6.2.1 D&i v&i hdn hop bé tdng co tinh cong tac mac D3, D4 theo TCVN 9340:2012 hodc hén hop
vira, bé tong chay ty dim lén sir dung mét trong hai cach sau:

- Dap khuén chira miu vira trén mét bé mat cieng;
- Diing que choc g vao thanh khudn chira miu vira.

6.6.2.2 B4i v&i hdn hop bé tdng co tinh céng tac mac D1, D2 theo TCVN 9340:2012 sir dung mét
trong hai cach sau:
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- DAm vira bang que choc. M&i mot dién tich bé mat mau vira 645 mm? dwoc ddm 1 1an va phan bd
cac nhat ddm ddng déu trén toan b tiét dién mau. Sau khi ddm xong, dung que choc gé nhe vao thanh
khudn d& 1am kin cac 16 do que choc dé lai va @& 1am phang bé mat mauy;

- Dung ban rung. Ban rung mAu phai phu hop véi yéu clu cla tiéu chudn TCVN 3105:1993.

6.6.2.3 Dbi v&i hdn hop bé tdng cé dd sut nhé hon 10 mm: phai st dung ban rung dé dAm chit va lam
phing b& mat mAu. Ban rung miu phai ph hgp véi yéu clu cia tiéu chudn TCVN 3105:1993.

Sau khi chudn bj mau xong, b& mat ctia vira phai thAp hon miéng khudn it nhét 1a 10 mm.

6.6.3 Nhiét dd thir nghiém dwec qui dinh nhw sau:

- Dbi véi cac thiz nghiém trong phong thi nghiém: 1a nhiét 9 tiéu chuén (27 + 2) °C, hodc theo quy dinh
khac clia nguwdi st dung.

- Péi véi cac thir nghiém ngoai hién trieéng: theo nhiét ¢ mbi trwdng xung quanh hodc theo quy dinh
clia ngwdi str dyng.

Do va ghi nhan nhiét 46 khéng khi méi treemg trong qua trinh thr nghiém. D& tranh bay hoi 4m cén
che @4y mAu trong sudt thai gian thir nghiém bing mét loai vat ligu thich hop nhu vai dm, tdm nhya,
trir nhieng luc phéi hat nwée tach ra hodic khi thir xuyén.

7 Céch tién hanh
7.1 Hut bd nwée tach

Ngay trwedc khi tién hanh thir xuyén, dung pipet hofic mét dung cy thich hop khac hut nwée tach ra trén
b& mat miu vira. D& thuan tién cho viéc thu nwéc tach ra, 2 min trwdce khi hit nuwéc cén than dit
nghiéng khudn mét géc khoang 10° so véi phwrong ngang b&ng cach chén mot miéng ké dudi mét bén
day khudn.

7.2 Xéac djnh cwirng d6 khang xuyén

7.2.1 L&p mét kim xuyén c6 dwéng kinh thich hop (thwemng bét dhu blng kim c6 tiét dign Ion nhét, va
sau d6 tuy theo mirc d dong két ciia mau vira, dung cac kim ¢6 tidt dién nhd dan cho téi kim tiét dién
16 mm?) vao lyc ké va aat bé mat dAu kim tiép xtic véi bd mat vira.

7.2.2 T4c dung lyc theo phurong thing dirng vao lyc ké mét céch tir tir va déu dén cho dén khi kim
xuyén cim sdu vao vira (25 + 2) mm (dén vach khic trén than kim). Thei gian cin thiét d& xuyén dén
ddsdu(25+2)mmia (10t 2) s.

7.2.3 Ghi lai lyc cAn thiét 48 xuyén sau dén 25 mm va théi gian thir nghiém, dugc tinh ké tir khi xi
mang b&t dAu trdn véi nwdc dén thoi diém tac dung lyc.

7.2.4 Tinh cwdng A khang xuyén bing cach chia trj s Iurc xuyén ghi nhan dugc cho dién tich diu mai
kim va ghi két qua tinh toan v&i @6 chinh xac téi 0,1 MPa.

8
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Trong cac Ian thtr nghiém tiép theo can cha y tranh cac khu vuc vira da bi x6i trdn boi cac lan thir
nghiém tredc d6. Khodng cach bién gitra cac 16 do kim xuyén @é lai phai knéng nhé hon 2 Ian duwong
kinh cla kim sé st dung va khong dwoc nhé hon 15 mm. Khodng céach bién gitra 16 kim xuyén va

thanh khuén chira mau viva phai khong nhd hon 25 mm.

CHU THICH:
Chi din vé thoi diém thee:

- Bbi voi cac hdn hop ba 1ong thong thwang trong didu kién nhiét dd phong thi nghiém ((27 £ 2) °C), thi 1An cédm kim xuyén d4u
tién né&n tién hanh sau 3 h dén 4 h tinh tir khi xi mang tiép xac véi nwéc. Céc 1An thir nghiém tidp theo duroc thyc hién sau cac
khodng thovi gian tir 0,5 h dén 1 h.

- Péi véi cac hdn hop bé tdng c6 st dyng phy gia rin nhanh, hodc & nhiét 49 cao hon nhiét dd phang thi nghiém, thi nén tién
hanh 14n ther dAu tidn sau 1 h d&n 2 h ké tir khi xi mang tiép xic v&i nuwéc va khodng thevi gian gitra cac 1An thiv tidp theo 1a
0.5h.

- Dbi voi cac hdn hop bé tong cb sir dung phy gia cham dong két, hodic & nhiét a4 thp hon nhiét a9 tiéu chudn cta phong thi
nghiém, thi 1An thir dAu tién c6 thé 10i 1ai dén thdi didm thei gian thir nghiém dattir4 hdén 5 h.

- Trong moi trérng hop, khoang théi gian gilra cac 1An thir co thé dugc didu chinh néu cin, tuy theo the 45 ddng két ciia hdn
hgp vika sao cho cé thé dat dugc sé 14n cdm kim xuyén yéu clu.

7.3 S48 1dn thir xuyén kim yéu ciu

Thye hién it nhat 6 1An ther xuyén kim cho m&i mau thir xac dinh thdi gian déng két, véi cac khodng
thevi gian c6 tri sé sao cho cé thé xay dyng dwec mdt dwéng cong hep i thé hién quan hé gilra cuéng
d6 khang xuyén va thdi gian thir nghiém (xem chu thich). Tiép tuc thir nghiém cho dén khi c6 it nhét
mét chi sé cwérng 39 khang xuyén bing ho3c vwot gia trj 27,6 MPa.

CHU THICH: Mét dudmg cong hop ly la dwrémg cong thé hién sy phat trién tdng thé clia curéng dd khang xuyén va bao gbm

tit ca cac didm sb lidu tredc va sau thai gian bit ddu va két thic ddng két. D4i véi cac hn hop ddng két binh thréng, céc
diém thir nghiém thwéng durgc 14y sau nhirng khodng theri gian bing nhau.

8  Biéu thj két qua
8.1 Va a8 thj két qua thi nghigm

V& a8 thj riéng cho tirng két qua clia 3 mAu thir thoi gian déng két. D4 thj crdng a6 khang xuyén ¢ truc
tung 1a cudng dd khang xuyén, tinh bng MPa va tryc hoanh I théi gian thi» nghiém, tinh bing phat
(gi&r). Cho tirng d thj, vé mét dwdng cong tron qua cac diém sb liéu. Loai bd cac didm sé liéu co trj sb
chénh léch rd rang so v&i dwdng cong tron dwgc vé qua cac diém sé liéu con lai.

CHU THICH: C4c sai s& co thd xuét hign bdi cac yéu té nhu: sy gia tAng ndi ma sat do cac hat thd trong vira; sy cé mit clia
cac 18 rdng 16m trong khu vire cdm kim xuyén; sy giao thoa cac déu vét do kim xuyén a8 Iai b&i khodng cach gilra chung qua

gin nhau; khéng ddm bdo sy vudng gbc clia kim xuyén so v&i bd mat vira trong qua trinh thir xuy&n; nhim 1&n khi doc trj sb
lye xuyén; d9 sau xuyén khong ddng déu; hodc tdc A gia tang lye xuyén khong ddng déu.

8.2 Xac djnh th&i gian ddng két
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8.2.1 Xac dinh thoi gian bit diu déng két

Tlr diém (rng v&i cudng dd khang xuyén bang 3,5 MPa trén truc tung ké 1 dwéng thdng song song voi
truc hoanh cho giao nhau v&i 3 dwong cong da vé theo 8.1. T cac diém giao nhau nay déng cac
duwong ké song song véi tryc tung, cét truc hoanh tai cac diém twong (rng 3 két qua thoi gian bét dau
dang két ciia 3 mau thir song song, tinh chinh xac dén 5 min.

8.2.2 Xac dinh th&i gian két thic dong két

Tir diém (ng véi cudng dd khang xuyén bing 27,6 MPa ké 1 duéng thing song song véi truc hoanh
cho cét véi 3 dwong cong da vé theo 8.1. Tir cac diém giao nhau ndy déng cac dudng ké song song
v&i truc tung, cét truc hoanh tai cac diém twong (ng 3 két qua thei gian két thuc ddng két clia 3 méu
thir song song, tinh chinh xac dén 5 min.

Thoi gian bt d4u va két thic ddng két ctia hdn hop bé tong 14 gia trj trung binh clia 3 mau thr song
song, 1am tron dén 5 min,

9 Bao cao thtr nghiém
Trong bao cdo thir nghiém cén cé cac thdng tin sau:
- Céc thong tin v& hdn hop bé téng bao gém:

+ Mc va loai chét két dinh, Itong dung chét két dinh, legng dung cét liéu nhd va cét liéu 16n trong 1 m*
bé tong, dwdng kinh hat danh dinh I6n nhat clia cét ligu va ty 1& nudc/xi mang hodc ty 18 nudc/chat két
dinh;

+ Tén, loai, va lwgng phu gia hoa hoc (néu co);

+

Do sut ctia hdn hgp bé téng;

Ham Iugng bot khi clia hdn hgp bé tong (néu c6 yéu clu);

+*

+

Nhiét dd cta vira sau khi sang;

Pidu kién thir nghiém va nhiét @& mai trwdng trong qua trinh thir nghiém;

Ngay thi nghiém;
Vién din tiéu chudn nay;

Két qua thr nghiém bao gém:

DA thj quan hé gira cirrng dd khang xuyén ctia hdn hop va thei gian thir nghiém;

+

Théi gian bat dAu va két thic déng két ctia hdn hop bé tong, tinh bing gir va pht;

+

Tén nguoi thie, nguwdi kiém tra va co quan thi nghiém.

Vi du bao cao thitr nghiém cho & Phy lyc A (dé tham khao).
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Phu luc A
(Tham khao)
Vi du bao cao thir nghiém

KET QUA THL THO'I GIAN DONG KET CUA HON HOP BE TONG

Testing results on time of setting of concrete mixture

Pon vj dat hang - Client:

Céng trinh - Project:

Ngay thi nghiém - Testing date:

Phwong phap thir - Testing method: TCVN ...:2012

CAC THONG TIN VE HON HQ'P BE TONG
Technical information on concrete mixture

N§i dung Ponvi | Khdilwgng
ltems Unit Quantity
Cap phdi bé téng (cho 1 m*) - Mix design (per 1 m°)
- Ximang Nghi Son PCB40 - Nghi Son PCB 40 Cem. kg 350
- Cat vang séng Lo - Lo River Sand kg 760
- Pa dam mé Thong Nhét - Thong Nhat Coarse Agg. ka —
Dmax = 20 mm
- Nwdc - Water lit 210
- Phu gia - Admixture it 0
- Ty 1& N/IXM - W/C ratio: - 0,6
- B¢ syt HHBT - Slump of concrete mixture mm g5
KET QUA THI NGHIEM
Testing results
Theri glan Tiét dién kim i xuyérf clia i Cwing dd khang xuyén clia miu
Elapsed _ Penetration force L P
. Needle section Penetration resistance (N/mm"©)
time (N)
(Gic-Hrs) (mm°®) M1 M2 M3 M1 M2 M3
0,0 - - - - - - -
35 645 360 320 380 0,6 0.5 06
4,0 323 500 460 520 1.5 1.4 1,6
45 161 560 520 590 3.5 3.2 37
50 65 430 390 450 6,6 6,0 6,9
55 32 390 360 420 12,2 11,3 13,1
6,0 16 310 280 340 19,4 17,5 21,3
6,5 16 480 450 490 30,0 281 30,6
Nhiét 4 vira sau khi sang: o 29°C Nhiét. d9 khoéng khi: Tir 25 °C dén 29°C
Mortar temperature after sieving: Ambience temperature:

11
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BIEU PO THOI GIAN PONG KET CUA HON HOP BE TONG
Chart for time of setting of concrete mixture
33,00

30,00
27,00

24,00

21,00

Nimm?

18.00

—a—M2 |
15,00 ]

Pen. Resis,

12,00

Cudng dd khédng xuyén-

9,00 -

6.00
3,00 -

0,00

3,0 4,0 5,0 6,0 7.0
Thai gian - Elapsed time , Gidy - Hrs

Thoi gian bt ddu déng két, gio.phit Thi gian két thuc dong két, gid:phut
Initial setting time, hrs:min Final setting time, hrs:min

M1 M2 M3 M1 M2 M3

4:30 4:35 4:30 6:25 6:30 6:20

Trung binh: 4:30 Trung binh: 6:25
Average Average

CHU THICH: Thi nghiém @3 duwoc tién hanh trong didu kién phang thi nghiém,
Remark: Test was camied out in labaratory condition.

.., NQAY ....... thang........ nam..............

Nguwéi thi nghiém Ngu&i kiém tra Co quan kiém tra

Tested by Checked by Authorization
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