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L&i néi diu
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TIEUCHUANQUOC GIA . TCVN 12209:2018

Bé tong tw 1én — Yéu cau ky thuat va phwong phap thir

Seif-compacting concrete — Specification and test method

1 Pham vi ap dung
Tiéu chudn nay qui dinh yéu clu ki thuat va phwong phép thir cho bé tong tu Ién ding dé ché tao
c4ac két chu bé tdng va bé téng cdt thép lién khéi hodc duc sén.

2 Tailiéu vién dén

C4c tai ligu vién dan sau day ia can thiét khi &p dung tidu chudn nay. Béi véi céc tai liéu vién din ghi
nam cong bd thi 4p dung ban dwoc néu. Dbi véi cAc 12i fidu vign din khdng ghi ndm céng bb thi ap
dung phién ban méi nhét, bao gdm ca céc ban stra ddi, bd sung (néu cé).

TCVN 2682:2009, Xi médng podc ldng - Yéu clu ki thuét.

TCVN 3105:1993, HGn hop bé tdng va bé tdng nang - LAy méu, ché tao va bdo dudong mau the.
TCVN 3106:1993, Hén hop bé tdng nidng - Phuong phap thiy 6 sut,

TCVN 4116:1985, Két cdu bé tong va bé téng cbt thép thuy cong — Tiéu chuén thiét ké.

TCVN 4506:2012, Nudre tron bé téng va vira - Yéu cau ky thugt.

TCVN 5574, Két cu bé tong va bé tong cot thép - Tiéu chudn thiét ké.

TCVN 6260:2008, Xi mang podc lang hbn hop — Yéu cdu ki thudt,

TCVN 6882:2001, Phy gia khoéng cho xi mang.

TCVN 7570:2006, Cét ligu cho bé tbng va viva - Yéu céu ki thuat.

TCVN 8826:2011, Phy gia h6a hoc cho bé tong.

TCVN 8827:2011, Phy gia khoang hoat tinh cao ding cho bé téng va vira — Silica fume va tro triu
nghién min.

TCVN 10302:2014, Phu gia hoat tinh tro bay dang cho bé tong, vi¥a xay va xi mang.

TCVN 10796:2015, Cat mjn cho bé téng va vira.

TCVN 11586:2016, X7 hat Io cao nghién min cho bé t6ng va vira xdy dung.

TCVN 12041:2017, Két chu bé tong va bé tong cbt thép — Cac yéu cau chung vé thiét ké d bén lau
va tudi tho trong méi trwong xam thue.

ASTM C494/C494M-2016, Standard specification for chemical admixtures for concrete (Phy gia héa
hoc cho bé tong — Yéu cAu k¥ thuat).
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3 Thuat ngir va djnh nghia
Trong tiéu chuén nay sir dyng cac thuét ngtr va dinh nghfa sau:

31

Bé tong tw lén (Self-compacting concrete) - BTTL

Loai bé 1dng ma & trang thai hdn hop cé thé tw chay va tw I&n chat do khéi lgng ban than, co kha
nang dign diy khudn ké ca khi co cot thép day dic, v.v...nhung van duy tri dugc 86 dong nhét.

3.2
B¢ chay loang (Slump-flow)
Brong kinh trung binh clia hdn hep BTTL khi chdy loang tir con do d6 sut tiéu chuln.

3.3
Théi gian chay loang (Slump-flow time)

Thei gian chdy loang clia hén hop BTTL dat téi dwing kinh 500 mm khi thi theo cén do 60 sut
tigu chuan.

3.4
Théi gian chay qua phéu V (V-funne! flow time)
Thei gian & mét khéi lrong nhét dinh hdn hop BTTL chéy hét qua day clia phéu V.

3.5
Kha ning dién ddy (Filling ability)
Kha nang hén hop BTTL chdy va dién dy toan bd khdng gian trong khudn do khdi lwgng ban than.

3.6

Kha ndng chdy qua (Passing ability)

Kha ning hdn hop BTTL chdy qua cac khoang hep (vi du nhu khe hé gitra cac thanh cbt thép hay
gitra thanh cét thép v6&i thanh khudn) ma khéng bj phan ting hodc nghén.

3.7
Kha nang chéng phan ting (Segregation resistance)

Kha néng hén hep BTTL duy tri sir ddng nhét vé thanh phén ké tir khi tron xong cho dén khi bat JAu
dong két.

3.8

9§ nhot (Viscosity)

Sy chéng lai qu4 trinh chdy cia hdn hop BTTL ngay khi b4t dau chdy va dugc danh gia gidn tiép
qua théi gian chdy loang ho#c thei gian chay qua phéu V.
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3.8
Phu gia bién tinh nhét (Viscosity modifying admixture)
Phuy gia héa hoc bd sung vao hdn hop BTTL dé nang cao dd dinh két va chéng phan ting.

3.10
B&t min (Powder)
Vat lidu rén trong hdn hep BTTL ¢6 ¢ hat khang ién hon 0,14 mm.

3.11

Hiéu drng bt (Powder-type)

Duing ham lwgng bot min cao (tir 550 kg/m* dén 650 kg/m®) dé didu chinh sy cén bing gitra d6 chiy
va kha nang chdng phan ting clia hén hop BTTL.

312

Hiéu Png nhét (Viscosity-type)

Ham itong bt min thap (1 350 kg/m® dén 450 kg/m®), ding chét bién tinh nhét dé didu chinh sy
can bng gira 46 chay va kha nang chéng phan tang ciia hén hop BTTL.

3.13

Hiéu (png két hgrp (Combination-type)

Dung ham legng bét min trung binh, (khodng gitra 450 kg/m® va 550 kg/m®), két hop vai ding chét
bién tinh nhét Gé cling diéu chinh sy can béng gilra 49 chdy va kha ndng chdng phan tang cda hén
hep BTTL.

4 Phan loai va ky hiéu

4.1 Phén loai

4.1.1 Theo d% chay loang

Theo dd chay loang, BTTL duwgc phan thanh 3 loai:
- B& téng tw &n 46 chay loang thap;

- Bé téng ty lén dd chidy loang trung binh;

- Bé tdng tr 18n 44 chdy loang cao,

4.1.2 Theo hiéu (rng diéu chinh ciia vat liéu

Theo hiéu irng diéu chinh cla vat liéu, BTTL dugc phan thanh 3 loai:
- B& téng tw lén hiéu trng bot; :

- Bé tong ty 1&n hiéu tng nhét;

- Bé tong tu Ién hidu ong két hop.
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4.2 Ky hiéu

- SF1, SF2 va SF3: loai @9 chay loang thap, trung binh va cao;

- PT, VT va CT: hiéu (rng bot, hiéu rng nhét va higu (rng két hop;
- VS1 va VS2: cip dé nhat theo thévi gian chay loang;

- VF1 va VF2: cép d% nhat theo thérl gian chdy qua phéu V;

- PL1 va PL2: cip khd nang chay qua hop L;

- PJ1 va PJ2: ¢ép khd nidng chay qua vong J;

- SR1 va SR2; cAp kha ning chéng phan tang;

- ts00: thii gian chay loang;

- ty: théi gian chdy qua phéu V.

5 Yéu céu ky thuat

5.1 Vatiiéu

5.1.1 Xi mang

- Xi méng poée lang phi hop véi TCVN 2682:2009;

- Xi méng pooc lang h&n hop phi hep véi TCVN 6260:2008;

- Céc loai xi maing khéc phi hop véi cac tiéu chuan hién hanh teong ng.
5.1.2 Cét liéu

- C6t ligu 16 va cdt liéu nhé phi hep TCVN 7570:2006;

- Cat nghién phis hgp véi TCYN 9205:2012;

- Cat mjn phli hgp TCVN 10796:2015.

6.1.3 Phy gia khoéng

- Silica fume va tro trdu nghién min phti hop TCVN 8827:2011;

- Tro bay phit hgp TCVN 10302:2014;

- Xi hat 15 cao nghi&n min phi hop TCVN 11586:2016;

- Phu gia khoang khac phit herp vé&i TCVN 6882:2001.

5.1.4 Phy gia héa hoc

- Phu gia siéu déo phi hop véi TCVN 8826:2011.

- Phu gia bién tinh nhét phi hgp ASTM C494/C494M-2016 (loai S).
5.1.5 Nwoc

Nuéc trgn va bao dwdng phit hop véi TCVN 4506:2012.

5.2 Han hop bé tong

§.2.1 b) chay loang

B0 chay loang clia hén hep BTTL dwee qui dinh tai Bang 1. Khuyén nghi 4p dung thich hep chi tiéu
nay tham khdo Phu luc A,

8



Béng 1 - Yéu cdu vé do chay loang
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Loal Mirc®, mm
SF1 550 + 650
SF2 660 + 750 -
SF3 760 + 850
? Khéng &p dyng cho hén hop BTTL €6 Dpay 1M hon 40 mm.

5.2.2 D nhét

Dé nhét ctia hén hop BTTL dwge qui dinh tai Bang 2 va Bang 3. Khi tién hanh ia chon thanh phan
BTTL chi cin sir dung mdt trong hai kiéu hodic VS (Bing 2) hodc VF (Bang 3). Khuyén nghj ap dung
thich hgp chi tidu nay tham khao Phu luc A,

Béng 2 - Yéu cAu d6 nhdt theo tse

Cép Mirc, s
- vs1 <20
vs2 22,0
* Khdng 4p dung cho hén hep BTTL ¢6 Dpa I6n hon 40 mm.
Béng 3 - Yéu cau dd nhét theo ty
Cép Mirc’, s
VF1 <90
VF2 9,0 @én 25,0
2 Khéng ap dung cho hdn hgp BTTL ¢6 Dpay 10 hon 20 mm,

5.2.3 Kha nang chay qua

Kha nang chay qua cla h8n hop BTTL dwegc qui dinh tai Bing 4 va Bang 5. Khi tién hanh lya chon
cAp phbi BTTL chi cin str dung mét trong hai kiéu hodc PL (Bang 4) hodic PJ (Bang 5). Khuyén nghi
4p dung thich hop chitiéu nay tham khdo Phyluc A,

Bang 4 - Yéu ciu kha ning chiy qua hép L.

Cép Mirc®, khong thir nguyén
PL1 2 0,80 vi 2 thanh cbt thép
o PL2 = 0,80 véi 3 thanh cét thép T
® Khéng ép dyng cho hdn hop BTTL €6 Day ko0 hon 40 mm.
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Bing 5 ~ Yéu ciu kha niing chdy qua véng J

Cép - Miec®, khong thi» nguyén

PJ 1 ‘ < 10 véi 12 thanh cét thep

PJ2 < 10 véi 16 thanh cét thép
® Khéng 4p dung cho t;ﬁn hop BTTL €6 Dina 16 hon 40 mim.

5.2.4 Kha ning chdng phan ting

Kha néng chéng phan tang clia hdn hep BTTL dwoc qui dinh tai Bang 6. Khuyén nghj ap dyng thich
hop chi tiéu nay tham khao Phy luc A.

Bang 6 - Yéu cdu v& kha ning chéng phan ting

Cép Mic?, %
SR1 - _. E3 -20
SR2 S <15

? Khdng &p dung cho hdn hep BTTL ¢6 Dimax I&n hon 40 mm.,

5.2.5 Mirc sai léch cho phép
Murc sai léch cho phép @i véi cac tiéu chi ciia hdn hgp BTTL dwoe qui dinh tai Bang 7.

Bang 7 - Mtre sai [éch cho phép dbi véi céc tiéu chi clia hén hop BTTL

Mtrc sai léch cho phép so véi gia tri can dat
Tiéu chi :
Gid4 trf can dat Mirc sai léch
Dd chdy loang, mm Moi gia trj &_aang 1 + 50
B nhét tes, Moi gi4 trj & Bang 2 +1
<9 +3

Do nhétt, s =~ :

Tir 9 den 25 5
Khd nang chay qua hdp L Mai gia tri & Bang 3 -0,05
Kha ning chay qua véng J Moi gid trj & Bang 3 +1
Kha ning chong phan tang, % Moi gia tri & Bang 4 +3

5.3 Tinh chét co Iy cha bé tong
Cén clr vao yéu cdu s dung cla két ciu bé téng va bé téng cét thép trong cong trinh v didu kién
méi trwrdng tac ddng Ién két cau aé xéc 1ap céc tinh chét co Iy clia céc loai BTTL cho pha hop:

- Trong méi trwerng binh thuréng thi 4p dyng theo TCVN 5574, TCVN 4116:1985 ho#c cac chi din ky
thuat chuyén nganh khac;

- Trong méi tnrérng xam thire thi 4p dung theo TCVN 12041:2017.

10
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6 Phwong phap thie

6.1 Liy midu

MZu thir hdn hep BTTL Guoc Jay theo ¢ac quy dinh trong TCVN 3105:1993.

CHU THICH: Khi dic mAu dé thir cic tinh chit co ty ctia BTTL thi dd hdn hop BTTL fién mét 1An cho dén hét
chidu cao khudn va khdng dugc st dung bat ky mét loai tac ddng co hoe nao dé lén hén hop frong khudn.

6.2 Xac dinh @ chay loang va th&l gian chidy loang

6.2.1 Nguyén tic

Phuong phép thr nay ding d& khdo s4t khd ning dién ddy cla hén hop BTTL. C6 thé chon mét
trong hai théng s6: dd chay loang hodc thai gian chay loang dat dwéng kinh 500 mm (tseo} hodc ca
hai. D9 chdy loang chi kha nang bién dang tw do, khong bi han ché, thdi gian chdy loang chi téc 60
bién dang trong mét khodng chay loang quy dinh.

6.2.2 Thiét b}, dyng cu

6.2.2.1 TAm nén [am bang vat lidu cirng (thép hodc gd dan), khong thdm nwéc, chidu day khong nhd
hon 2 mm, kich thweéc t6i thidqu bang (1000 x 1000) mm, bé mat thir phang, nhan (sai léch dé phing
khang ¥&n hon 3 mm), & gitra co vach rd hai vong tron dudng kinh 200 mm va 500 mm (xem Hinh 1).

CHU THICH: Sai lech d& phing clia b& mét thir duge dinh nghia 1a khoding cach i6n nhét theo chidu cac gia
diém cao nhét va diém thép nhét trén bé mat.

6.2.2.2 Con thir A9 syt loai Ny dwgc qui dinh trong TCVN 3106:1993.

6.2.2.3 Ddng hd bam gidy, 46 chinh xac dén 0,1 s dé do thei gian chay tsg.

6.2.2.4 Thirére thép hoic thwéc nhya dai téi thidu 1000 mm, c6 vach chia dén 1 mm.

6.2.2.5 Thiing chi¥a mau hdn hgp bé tong 1am béng thép hodc chét déo cirng, c6 strc chira thich hop.

6.2.2.6 Khan 4m dé 1am w6t mét trong ciia con va bé mét thir cGa tdm nén.

1
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Kich thirére tinh bang milimet
2100

Cdn N- 300

Hinh 1 - TAm nén
6.2.3 Céach tién hanh
- D3t tdm nén sach Ién vj tri phdng, dn dinh.

- L&y vao thiing chira khoang (6 + 7) L mAu dai dién cho hdn hgp BTTL cén thi, d& yén mau thir
trong khodng (60 £ 10) s.

- Trong théri gian d& yén mau thi, 1am wét mat trong clia ¢6n va b& mat thir bing khan mat m, dat
cén khdp véi veng trén 200 mm & tdm nén, d&t khuyén tai frong 1&n dinh con (néu ding cén nang)
hodc gil ¢dn béng tay (néu khong ding khuyén trong lyc).

- L4y h8n hop BTTL tir thiing chira, a9 lién tyc vao con cho dén dly, khdng dugc tac ddng len chit
béing que hodc rung. Gat bd bé téng duw thira & &inh con va tAm nén.

- Kiém tra @3m bdo b& mit thir khdng qua wét ma cling khdng qué khé, khéng cé nuée dong.

- Sau khéng qué 30 s kiém tra trang thai bé mat tdm nén, nhic con len theo hwéng vudng goc voi
tdm nén sao cho khéi hén hop bé téng ty chdy lan khéng ¢ sw can tré nao, bdm ddng hd do thoi
gian ngay khi cén vira rdi khéi thm nén.

- Dirng ddng hd ngay khi hén hgp bé tdng cham vang tron dwéng kinh 500 mm. S6 chi clia ddng hd
bam gidy lic ndy 1a gia trj tsp. Hoan thanh viéc thir nghiém khi hdn hop bé téng ngirng chay loang.

CHU THICH: Khéng cham vao tAm nén hosc tac dong I&n hdn hop bé tong cho dén khi vide do dwéng kinh
theo hwéng dan sau duroc hoan thanh,

12
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- Ding thuéc thép hodc thude nhya do dudng kinh 16n nhét (dwa) cla hdn hep bé tong da chay
loang va dwéng kinh vudng goc {d,) v&i nb, Iy chinh xac dén 5 mm. Néu két qua do gitra (Gmes) VA
{d.g) sai khac nhau trén 50 mm thi phai thiz lai.

- Lam sach tdm nén va e6n sau khi thi xong.
6.2.4 Bidu thj két qua

- D6 chay loang S, biéu thi bing milimet, I4y chinh x4c dén 5 mm, 13 gia tr trung binh clia Unax Va dug
tinh theo cong thire (1):

O * 0

SF= Nz il (1)
2

trong dé: + SF - do chay loang, mm;

+ Oipax — drong kinh 1én nhét, mm;

+ d,; — Audng kinh vudng gdc véi dwang kinh Ién nhét, mm.
- Thoi gian chay loang tse & théi gian tir liic con dwoc nhic khéi tim nén cho dén khi hén hop chay
loang cham dén vong tran dwdng kinh 500 mm, tsge durgre tinh bing gidy, Iy chinh x4c dén 0,1 s.

6.2,5 Bao cao thir nghiém

Trong bao céo thi¥ nghiém can ghi ré:;

- Ngay, gi¢r |dy mau va thir nghiém;

- Noi lay mau;

- Noi thir nghiém;

- Tén va dija chi co quan thir nghiém;

- B chdy loang, SF va th&i gian chdy loang, fso, clia hdn hep BTTL;
- Théi gian tinh tir khi tron dén khi thir nghiém xong;

- Nhiét 48 va @6 4m khdng khi trong qua trinh thlr nghiém;
- Vién dan tiéu chudn nay;

- Chi¥ ky clia ngwoi thir nghiém.

6.3 Xac dinh th&i gian chay qua phéu V

6.3.1 Nguyén tac

Théi gian chay qua phéu V, t,, 1a khoang théi gian 88 mot khdi lugng hén hop BTTL quy dinh chay
hét qua khe hé& hep, né chi ra kha nang didn a3y clia hdn hgp BTTL khi khéng xay ra hién tugng bj
chin va/hoic phan tang.

6.3.2 Thiét bi, dung cu
6.3.2.1 Phéu V, nhur thé hién & Hinh 2, 1am béng thép, c6 clra Iat dé dong m&, c6 chan dé a3t thung

chira dwdi cira lat.

13
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6.3.2.2 Pdng hd bam gidy, 36 chinh xac dén 0,1 s.

6.3.2.3 Thanh gat bang thép ho#c gd cing.

6.3.2.4 Thing chira mau hdn hop lam bang thép hodic chét déo cirng, ¢6 slrc chira thich hop.
6.3.2.5 Khan am.

6.3.3 Cach tién hanh

- Dt phéu @3 dugc lam sach [8n nén phdng va n dinh.

- Lam 4m mét trong clia ph&u bing miéng bot bién hoac khan dm.

- Béng civa phéu, g4t thing chi*a dwéi phéu dé hing hén hep BTTL chay tie phéu ra.

- D4 hédn hop BTTL lién tyc dén ddy phéu, khdng rung léc hogic cac tac dong khac.

- Gat b hdn hgp BTTL dv béng thanh gat.

- D& yén trong khodng (10 £ 2) s, sau d6 mé& cira, ddng thdi bam ddng hé tinh thei gian.

- Nhin vao bén trong phéu, néu thay 6 rang 16 h& cia phéu thi dirng dong hé. Sé do clia ddng hd lic
dirng 1a théi gian hdn hop BTTL chdy qua phéu, t,.

CHU THICH: Khéng cham vao ph&u hoc di chuyén né cho dén khi hét hén hep BTTL trong phéu.

- Lam sach phéu sau khi hoan thanh thr nghiém.
Kich thwée tinh bang milimet .

S —
yﬁ_— Z(d

S 150

485
Hinh 2 - Kich thwéc phéu 'V

6.3.4 Biéu thj két qua

Thei gian chdy qua phéu V, t,, 1a khoang thei gian tiv ltc bat ddu mé clra phéu cho dén khi nhin thay
16 rang 16 hé, biéu thi bing giay, lay chinh xac dén 0,1 s.

6.3.5 Bao cao thir nghiém

Trong bao c&o thi nghiém can ghi ré:

- Ngay, gi&r 1dy mau va thi nghiém;

- Noi lay mau;

14
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- Tén va dia chi co quan thir nghiém;,
- Dja diém th nghiém;
- Theri gian chdy qua phéu V, 1,, clia hén hop BTTL;
- Théri gian tinh tir khi trén dén khi thir nghiém xong;
- Nhiét d6 va d6 dm khéng khi trong qua trinh thir nghiém;
- Vién dén tiéu chudn nay;
- Chir ky cla ngwdi thir nghiém.

6.4 Xac dinh kha ndng chdy quahép L

6.4.1 Nguyén tic

Phuong phap nay ding dé khao st kha nang chdy qua khe hé cla hén hop BTTL. Bo chibu cao
hén hop BTTL dat dugc sau khi chdy qua nhirng khe hé quy dinh cla cac thanh thép trong mét
khodng cach nhét dinh, Tl chidu cao nay c6 thé dir doan kha ning chdy qua hay bj nghén clia hén
hop BTTL.

6.4.2 Thiét bi, dung cu

6.4.2.1 Hop L, nhu thé hién & Hinh 3. Cé hai loai civa: ba thanh thép tron tron dwdng kinh 12 mm
twong rng véi khe hé 41 mm hodc hai thanh thép tron tron dwang kinh 12 mm tuong trng véi khe
h& §9 mm (cau tao chi tiét xem Phy lyc B).

6.4.2.2 Dung cu thich hop diéu chinh can béng hop, vi dy thudrc nivo.

6.4.2.3 Thiing chi*a [am bang thép hodc chat déo cirng co thé tich khéng nhd hon 14 L dé dng
mAu hén hgp BTTL.

6.4.2.4 Thwére do c6 chia dén 1 mm.

6.4.3 Céch tién hanh

- Dat hop L & noi bang phang va &n dinh sau d6 déng ctra.

- Db aiy hén hop BTTL cin thir @én ngang miéng phan dirng clia hdp ( 12,7 + 0,1) L.

- Dé yén hén hop BTTL vira dd vao trong thoi gian (60 £ 10) s. Trong thdi gian ndy, hén hep BTTL
thé hién co &n dinh hoc ¢6 bj phan ting hay khong.

- Nang nhe nhang ctra chén 1&n & hon hop BTTL ty chdy sang phan ndm ngang ctia hép.

- Khi s& dich chuyén két thic, do chiéu cao tinh tir mét trén cia hén hgp BTTL va mép trén tai vi tri
cubi ctia phan ndm ngang clia hop, & ba vi tri cach d&u nhau theo chidu rong. Liy 150 mm trir & két
qua do. Ba két qua nay duoc ding dé tinh chiéu day trung binh ciia hdn hop BTTL, H,, & phan ndm
ngang ciia hdp L. Tién hanh do theo cach twang ty adi véi hdn hop BTTL & phan ding clia hop dé&
tinh chidu day trung binh H,.
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Kich thwée tinh bing milimet

Cira

800

Hai hodic 3 thanh thép nhdn ©12.
Khe h¥ gitra cac thanh 59 mm hodc 41 mm

Hinh 3 - Sor dd thir khi nang chay qua hdp L

6.4.4 Biéu thi két qua _
Tinh ty 1& chdy qua hdp L, PL, theo cdng thirc (2) biu thj bing sé khdng c6 thir nguyén, Iy chinh
xac dén 0,01.

PL el 2

trong @6: + PL — ti 1& chdy qua hép L, khong th? nguyén;
+ H, - chidu day trung binh & phan ding, mny;
+ H, — chidu day trung binh & phan ngang, mm.

6.4.5 Bao cao thir nghiém

Trong bao cao thir nghiém cin ghi ré:

- Ngay, gi¢ 14y mAu va tht nghiém;

- Noi Yy mau;

- Tén va dja chi co quan thir nghiém;

- Dia diém th& nghiém;

- THié chay qua hop L, PL, ctia hdn hgp BTTL véi clra chén 2 hodc 3 thanh thép;
- DAu hiéu bj phan tang khi @6 hdn hop BTTL vao hdp;

- Théi gian tinh tir ltc trén dén khi thir nghiém xong;

- Nhiét 49 va dd dm khéng khi trong qua trinh thir nghiém;
- Vién dan tiéu chudn nay;

- Chi¥ ky cta nguwdi thir nghiém.
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6.5 Xac dinh kha nang chay qua vong J
6.5.1 Nguyén tac
Thir nghiém vong J [ mdt phuong @n khac 6é xac dinh kha nang chdy qua khe h& ctia hdn hop

BTTL. B¢ chdy loang theo véng J cho thAy kha nang bién dang bi han ché clia hdn hep BTTL do 4nh
hudng gay nghén clia cac thanh cot thép.

6.5.2 Thiét bj, dung cu
6.5.2.1 Vong J c6 kich thuée dirge thé hién & Hinh 4.

6.5.2.2 Thanh thép théng ding dé& tham chiéu trong qua trinh do ¢6 chidu dai khodng 400 mm, it
nhét cd mét mat det, dé 16i 16m nhd hon 1 mm.

JI 1Tl

12 hodc 16 thanh dwdng kinh C,
bd tri cach déu nhau xung quanh

vong J
Kich thiséc mm

o - A 300+3.3
B 3Bx15

Cc 16+33

£ 25215

i F 200+1.5

M3tbkng D = (58,9 £ 1,5) mm &ng v&i 16 thanh

D = (78,5 + 1,5) mm (ng v&i 12 thanh

Hinh4- Véng J
6.5.3 Céch tién hanh
+- Dat tAm nén sach 1én vi tri bing phéng va én dinh,

- Cho khoang (6 + 7) L hén hgp BTTL cin thi vao thiing chira, d& thiing chira m&u th& én dinh trong
thoi gian (60 £ 10) s.

- Trong khi ché én dinh mau thiv, lam dm bé mat bén trong clia con N1 va bé& mat tam nén bang khan
&m, dat con khép voi vang tron dwing kinh 200 mm cla tdm nén, dt khuyén tai trong 18n dinh con
(néu diing con nang hoc gi» con béng tay thi khong can khuyén tai trong).

- Dt vong J 1én tAm nén 6m xung quanh con.
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- LAy m3u h8n hop BTTL tir thing chira cho vao @y con, khdng c6 bat ky tc dong nao tir bén
ngodi. Gat bd hdn hgp BTTL dir & dinh cén va trén tdm ndn ra ngoai.

- Kiém tra va 1am cho bé& mat thir khéng qué wdt hoic qua khd, khong co bat ky giot nwée hodc bé
téng dv nao,

- Sau khdng qua 30 s danh cho kiém fra va 1am sach tim nén, kéo cbn Ién theo huéng vudng géc
v6i tAm nén véi téc do déu, lién tyc sao cho hén hgp BTTL trong khuén tw chdy loang qua cac khe
hé& gitra céc thanh thép trén vong J.

- Do duéng kinh 16n nhét clia vong chdy l0ang dn., va dwéng kinh vudng goc véi né d.g, ldy chinh
xac dén 5 mm. Cén than khéng dé thudc bj udn cong lac do. Néu két qua do gitta i VA d.g Sai
khéc nhau trén 50 mm thi phai thir lai.

- Lam sach t4m nén va con sau khi két thie thir nghiém.

- Thir 49 chay loang khdng c6 vong J theo 6.2 dé xac dinh S;. Ca 2 phép thr do chdy loang cb va
khdng ¢6 vong J phai hoan thanh trong vong 6 min.

6.5.4 Bidu thj két qua
- B¢ chay loang qua véng J, SJ, 12 két qua trung binh cdng ctia d,., va d,, theo (3):
Omax + Ohg
S (3)
2

trong d6: + SJ ~ d6 chay loang qua vong J, mm;
+ Oax — dwrérng kinh ¥n nhét, mm;
+ d,g — dwéng kinh vudng géc véi dwéng Kinh Ién nhét, mm.
- Khd ndng chéy qua vong J 14 hiéu sb clia SF— SJ, biéu thi bing milimet,

6.5.5 Bao cdo thir nghiém

Trong bdo cao thir nghiém cén ghi ra:

- Ngay, gi& lay m&u va th® nghiém:;

- Noi 14y mau;

- Tén va dja chi co quan thir nghiém;

- Bja diém thir nghiém;

- Hiéu s6 chdy lcang SF — SJ ctia hédn hgp BTTL véi loai vong 12 hodc 16 thanh thép;
- Thii gian tinh t& lGc tron dén khi thir nghiém xong;

- Nhiét a6 va 4 4m khéng khi trong qua trinh thix nghigm;
- Vign din tiéu chudn nay;

- Chix ky ctia ngurdi thir nghiém,
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6.6 Xac dinh kha ning chéng phan ting theo phwong phéap sang

6.6.1 Nguyén tic

Phuong phap nay ding trong khae st kha nang chéng phan ting clia hén hgp BTTL bang cach xac
dinh lwgng hén hep BTTL chdy lot sang 5 mm. Néu hdn hop BTTL c6 do bén phan tang kém, thi hé
hodic vira d& dang chdy qua sang. Vi thé, lwgng lot sang thé hién hdn hop BTTL ¢6 én dinh hay khéng.

6.6.2 Thiét bi, dung cu
6.6.2.1 Sang tron dirérng kinh 300 mm hodc 315 mm, chidu cao 40 mm hodc 75 mm, 18 vuéng 5 mm.

6.6.2.2 Mang ¢4 hinh dang va dung tich phu hop dé thu git cac vit lieu d3 lot sang va dé dang thao
14¢ khi sang khong c6 Ic bd sung dé 1am vat liéu lot qua sang.

6.6.2.3 Can dién tlr co do chinh xac £ 20 g, ¢6 sic can dén 10 kg, didu chinh deoc dén 0,

6.6.2.4 Thing chira lam béng thép hodic chét déo ctmg, dudng kinh trong t6i da bing (300 + 10) mm,
dung tich (10 +12) L.

6.6.2.5 Nép phii hop dé day thing chira.

6.6.3 Cach tién hanh

- D4t can 1én v tri phdng va &n dinh, kiém tra cac chiic ning clia can theo huéng dén clia nha sén xuét.
- Cho vao thiing chira (10 £ 0,5) L m3u dai dién hdn hop BTTL can thir, day nép.

- D3t thung chira 6 mAu thir 1én vi tri phang va én dinh, @& yén trong thdi gian (15 + 0,5) min.

- Trong thoi gian chir dgi, can méng va ghi lai khéi leong W, gil nguyén trén can va dét sang vao méng.

- Sau 15 min, kiém tra bé mat thuing chira mau xem ¢6 hién twgng tach nwée ré rang khéng, ghi lai
néu ¢o.

- Cho can vé s6 0 va rét (4,8 + 0,2) kg mau thi vao phan giita sang tir chidu cao (50 + 5) cm.
- Ghi lai khéi lvong m3u thir 5 ad vao sang, W..

- Sau 2 min ké tir khi 8 mAu thir vao sang, tir tir iy sang ra khéi mang, khéng duroc tac dong lam
sang bj rung lac. )

- Can mang va vét liéu da lot sang, W..
- Lam sach sang va mang sau khi hoan thanh thir nghiém.

6.6.4 Biéu thj két qua
T 18 qua sang, SR, biéu thi bing phan trim so véi tdng khéi lwong mau thir cho qua sang, tinh theo
cdng thtec (4), ty chinh xac dén 1 %.
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trong d6: SR - ti & qua sang, %;
W, — khéi lvgng mang va vét lidu lot qua sang, kg;
W, - khdi lugng mang, kg;
W.— khdi lugng miu thir da dd vao sang, kg.

6.5.5 Bao cdo thir nghiém

Trong béo c4o thir nghiém ¢An ghi rd:

- Ngay, gitr Iy m&u va thiz nghiém;

- Noi lay mau;

- Tén va dia chi co quan thir nghiém;

- Dja diém thtr nghiém;

- Ti1& qua sang cOa hdn hop BTTL;

- Thé&i gian tir lac trén dén khi thr nghiém xong;
- Nhiét a6 va a6 4m khéng khl trong qué trinh thi nghiém;
- Vién dan tiéu chuan nay;

- Chir ky cta ngwdi thir nghiém.

6.7 Xac dinh céc tinh chét khéac cia hén hop bé téng t Ién

Khi c6 yéu cu kidm tra cac tinh chét khac ctlia hén hgp BTTL nhw: nhiét 86, ham lrgng bot khi, thai
gian dong két, v.v... thi st dung cac phwong phap thir twong (ng dugc qui dinh cho hdn hep bé
tong niing thong thwdng nhwng cin Ieu ¥ khong duge st dung bét ky tac dong co hoc nao dé Ién

hén hgp BTTL trong khudn.

6.8 Xac djnh céc tinh chét co Iy clia bé téng tw l1én

Céc tinh chét co ly clia BTTL dwoc xac dinh theo cac phwrong phép qui dinh cho bé téng nang

théng thwong.
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Phylyc A
(tham khao)

Khuyén nghj (bng dung thich hop ddi véi ting chi tiéu cia hdn hop bé tong ty Ién
A.1 Bj chay loang

Loai

Ung dyng thich hgp

SF1

- Céc két cdu bé tong it cét thép hodic khong ¢ cét thép vei hdn hop bé tong dd tir phia trén
(vi du két cAu san nha);

- B4 hén hop bé téng bang phuwrong phap bom phun (vi du thi cang dwéng ham);

- Cac két ciu dien tich mat cat di nhé dé tranh dong chdy ngang dai (vi dy nhu céc loai
cQc va mong sau).

SF2

Cac két cau thong thwong (vi dy twong, cot, ...)

SF3

- Cac két cdu thdng ding c6 mat do cbt thép day dic, két chu cé hinh dang phirc tap,
ho#c dién day day van khudn. Sir dung SF3 cho céac két cAu dang thdng dirng sé giup
cho bé& mét két cdu dep hon so voi dung SF2, tuy nhién s& kho kiém soat kha nang
chéng phan ting hon, SF3 thuéng duwoc ché tao vai cdt li8u ¢6 Dy, Nhd hon 20 mm.

- Hén hop BTTL co6 @9 chay loang cao hon 850 mm c6 thé dugc dung trong mét sé
trrdng hop cén thiét, tuy nhién phai than trong trong viéc kiém soat kha ning chéng
phan tang va nén dung c6t liéu ¢6 Dpax Nhd hon 10 mm.

A.2 Bj nhét

Cép Ung dung thich hop

VS1/VF1 thién bé mat. Tuy nhién, ﬁﬁn hop bé tong d

Céc két chu c6 mat do cdt thép day dic, cd géu cAu cao vé mirc 9 hoan
bi tach nwéc va phan tang.

VS2/VF2 Cé yéu cAu vé han ché ap lyc khudn hodc cai thién do bén phan ting nhwng

¢6 thé cb céc anh hudng xAu 881 véi hoan thién bé mat (vi du nhu rd bot) va
nhay cam déi v&i cac mach dirng ho#ic sw cham tré gitra cac I4n dé ké tiép.

A.3 Kha nang chiy qua

Cap

(Png dung thich hop

PL1/PJ1

Cac két chu co khe hé tir 80 mm dén 100 mm (\'fl dy két ciu ctia nha &, két chu dang
thang ding). :

PL2/PJ2

Cac két cAu c6 khe hdr 60 mm dén 80 mm (vi du cac két cau trong c4c cdng trinh dan

dung).
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'A.4 Kha nang chéng phan ting

Cép Ung dun;; phi hop

SR1 Cac két cdu ban méng va céc két cau dang thdng dirng véi khodng cach dong
chay dwéi 5 m va khe hd Ién hon 80 mm.

SR2 - Cac két ciu dang thang dirng véi khoang cach dong chay clia hdn hop tir 5 m tr&

1&n, ¢6 khe hé 16n hom 80 mm (nham tranh phan ting khi chay);

- C6 thé (rng dung cho céc két cu dang thang dirng cao nhung khe h& nhd hon
80 mm vé&i didu kién khodng cach dang chdy nhé hon 5 m. Tredng hop dong chay
I6n hon 5 m thi gia tri c4p kha nang chéng phan t3ng phdi nhd hon 10 % so véi gia
tri mire;

- Véi cac két cau dang thing ding ¢6 yéu cau cao vé cwdng dd cla bé tong va
chét lwgng bé mat thi si» dyng SR2 ho#ic quy dinh mot gia tri cAp kha ning phan
tang phti hop.
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Phu luc B
(tham khdo)
Céu tao chi tiét hop L

. Phan dimg .
clahdp L Kich thwirc tinh bag milimet

, 70 Vit liéu: G& dan day 12 mm
cd phi bao vé
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