BO XAY DUNG

"CHI DAN KY THUAT CHQON THANH PHAN BE TONG CAC LOAI"
THEO QUYET PINH SO 778/1998/QBP-BXD NGAY 05/9/1998

_ FICO CEMENT _

1 e P L D
peado

MLY (MET) ) S0 mE e 1 K

nam 1998




Chi déin kj thugt - Chen thanh phan bé tong cac logi

Lo néi dau:
- Chi dan nay chi mang tinh tham khdo;
- Céc tiéu chuan trong chi dn dA cii nén can cip nhat cac tiéu chuan hién hanh;

- Két hop v6i cac tai liéu khac c6 lién quan.
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1. Pham vi ap dung
1.1. Chi dén ky thudt nay (CDKT) hwéng dén chon thanh phdn bé tdng ning cdc
logi sau:
- Bé tong thong thuong mac dudi 40 MPa;
- Bé tdng mac 40 + 60 MPa;
- Bé tdng chiu udn hoic kéo;
- Bé tong chdng tham;
- Bé tdng chiu mai mon;
- B& tdng khong co;
- Bé tong phuc vu cong nghé:
+ Van chuyén bang bom;
+ Thi cong kéo dai;
+ Thao cbp pha som.
CDKT nay khéng &p dung dé chon thanh phan bé tdng c6 yéu cau vé luong bot khi
trong cau tric 16n hon 3%.
1.2. Chon thanh phdn bé téng dwoc tién hanh theo cdc budéc:
- Tinh toan 3 thanh phan dinh huéng;
- Thi nghiém kiém tra va chon mot thanh phan c6 tinh niang phl hop yéu cau thiét ké,
thi cong;
- Piéu chinh vt liéu bé tong theo vat liéu hién truong.
1.3. Vit liéu dwoc siv dung chon thanh phan bé tong theo tiéu chudn nay dwoc liy
theo TCVN lién quan hién hanh. Phwong dn chon vit liéu co ban bao gom xi méng,
cot liéu lon, nhé, phu gia phUl hop cho tirng logi bé tong dwec ghi trong chi din nay
la cdc dinh hwéng dé bé tong dat cdc yBu ciu dé ra.
2. C4c tiéu chuan lién quan
2.1. Xi mang
- TCVN 2682 : 1999 Xi ming Podc lang - Yéu cau ky thuat.
- TCVN 6260 : 1997 Xi mang Podc lang hdn hop - Yéu cau k¥ thuat.
- TCVN 4033 : 1995 Xi mang Pooc lang Puzolan.
- TCVN 4316 : 1986 Xi ming Pooc lang xi hat 10 cao - Yéu cau k¥ thuat.
- TCVN 6067 : 1995 Xi ming Podc lang bén sunphat - Yéu cu k¥ thuat.
- TCVN 4787 : 1989 Xi ming - Phuong phap ldy mau va chuan bi mau thir.
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- TCVN 141 : 1986 Xi mang - Phuong phap phén tich hoa hoc.

- TCVN 4030 : 1985 Xi mang - Phuong phap xac dinh d§ min cta bdt xi mang.

- TCVN 4031 : 1985 Xi ming - Phuong phap xac dinh d6 déo tiéu chuan, thoi gian
ninh két va tinh on dinh thé tich.

- TCVN 4032 : 1985 Xi ming - Phuong phap xéac dinh giéi han bén udn va nén.

- TCVN 6016 : 1995 Xi mang - Phuong phap thir xac dinh d6 bén.

- TCVN 6017 : 1995 Xi mang - Phuong phép thir. Xéac dinh thoi gian dong két va do
6n dinh.

- Phy luc 1: Xi ming - Xac dinh cudong do bang phuong phap nhanh trén mau
2x2x2cm.

2.2. Cét

- TCVN 1770 : 1986 Cét xay dung - Yéu cau k¥ thuat.

- TCVN 337 : 1986 Cat xay dung - Phuong phap 1iy mau.

- TCVN 339 : 1986 Cat xay dung - Phuwong phap xac dinh khdi lugng riéng.

- TCVN 340 : 1986 Céat xay dung - Phuwong phap xac dinh khoi lwong thé tich va do
Xop.

- TCVN 341 : 1986 Cat xay dung - Phuong phap xac dinh d6 am.

- TCVN 342 : 1986 Céat xay dung - Phuong phap xéac dinh thanh phan hat va mé dun
do 1on.

- TCVN 343 : 1986 Cat xay dung - Phuong phap xac dinh chung bun, bui, sét.

- TCVN 344 : 1986 Cat xay dung - Phuong phap xac dinh ham luong sét.

- TCVN 345 : 1986 Cat xay dung - Phuong phép xac dinh tap chat hitu co.

- TCVN 346 : 1986 Cat xdy dung - Phuong phap xac dinh ham luong sun phat, sun
phit.

- TCVN 4376 : 1986 Cét xay dung - Phuong phéap xac dinh ham lugng mica.

- TCVN 238 : 1999 Cbt li¢u bé tdng - Phuong phap hda hoc xac dinh kha ning phan
{mg kiém - silic.

- Phu luc 2: C6t liéu bé tdng - Yéu cau k¥ thuat va phuong phép thir ham luong CI.
BS8110.

2.3. Da, soi

- TCVN 1771 : 1987 P4 dam va séi ding trong xay dung - Yéu cau k¥ thuat.

- TCVN 1772 : 1986 D4, soi trong xay dung - Phuong phap thtr.
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2.4. Nuoc
- TCVN 4506
2.5. Phu gia

: 1987 Nudc cho bé tong va vira - Yéu cau ki thuat.

- Phuc luc 3: Phu gia hoa hoc cho bé tdng - Yéu cau ki thuat ASTM C494.

2.6. Hon hop bé tong va bé tong

- TCVN 3105 : 1993 Hon hop bé tdng va bé téng nang - LAy miu, ché toa va bao

dudng mau thi.

- TCVN 3106
- TCVN 3107
- TCVN 3108
tich.

- TCVN 3109 :

tach nudc.

- TCVN 3111 :

khi.

- TCVN 3112 :
- TCVN 3113::
- TCVN 3114 :
- TCVN 3115::

- TCVN 3116

- TCVN 3117 :
- TCVN 3118:
- TCVN 3119::
- TCVN 3120 :

- TCVN 5726

: 1993 Hon hop bé tong ning - Phuong phép thir do sut.
: 1993 Hon hop bé tong ning - Phuong phap Vebe xé4c dinh do cung.
: 1993 Hon hop bé tong ning - Phuong phap xac dinh khoi luong thé

1993 Hon hop bé téng ning - Phuong phap xéac dinh dé tach vira va do

1993 Hon hop bé tong ning - Phuong phap xac dinh ham lugng bot

1993 Bé tong niang - Phuong phap xac dinh khoi lwong riéng.
1993 Bé tdng nang - Phuong phap xac dinh d¢ hat nude.

1993 Bé tdng nang - Phuong phap xac dinh @ mai mon.

1993 Bé tong nang - Phuong phap xac dinh khdi hwong thé tich.

: 1993 Bé tong ning - Phuong phap xac dinh do chong tham nudc.
1993 Bé tbng nang - Phuong phap xac dinh do co.

1993 Bé tdng nang - Phuong phap xac dinh cuong do nén.

1993 Bé tdng nang - Phuong phap xac dinh cuong d6 kéo khi udn.
1993 Bé tbng nang - Phuong phap xac dinh cuong dd kéo khi bira.

: 1993 Bé tong nang - Phuong phap xac dinh cuong d¢ lang try va mo

dun dan hdi khi nén tinh.

- TCVN 4453 : 1995 Két cau bé tdng va bé tdng cot thép toan khéi - Thi cong va

nghiém thu.
-TCVN 191 :

1996 Bé tong va vat liéu lam bé tong - Thuat ngir va dinh nghia.

- Phyc lyc 4: Thi nghiém t6n that do sut ctia hdn hop bé tong.

- Phuc luc 5: Thi nghiém bién dang ciia bé téng khong co.
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3. Phwong an dung vat liéu cho bé tdng cac loai

(Trong muc nay, cudng d6 xi mang duoc hiéu 1a cuong do thyc té cia xi mang
MPa xac dinh theo TCVN 6016:1995).

3.1. Kich thuwéc hat lon nhit ciia cét liéu lon (ki hi¢u D ,,y)

Ap dung cho bé tdng tat ca cac loai:

3.1.1. Can chon sir dung c6t lidu co kich thudc hat 16n t6i da cho phép sao cho khi thi
cong khong dé bé tong két cau bj rd.

3.1.2. Pudng kinh hat 16n nhét ciia c6t lidu dé thi cong mot két cau cu thé can dam bao
dong thoi cac diéu kién:

- Khong vuot qua 1/5 kich thudc nho nhat giita cac mit trong ciia van khuon.

- Khong vuot qua 1/3 chiéu day tAm, ban.

- Khong vuot qua 3/4 kich thudc thong thuy giira cac thanh cot thép lién ké.

3.2. Bé tong thuwong mdc dwoi 40 MPa

Phuong an dung vt liéu theo thtr tu wu ti€n sau:

3.2.1. Dung xi ming cuong do 30 = 35 MPa dé ché tao bé tong méc 15 + 25 MPa; xi
ming cuong do 40 + 45 MPa dé ché tao bé tdng mac 30 + 35 MPa;

Cat, da, so1 - su dung tdi da tiém nang vat liéu khai thac tai chd, ké ca cac loai
cot liéu c6 1-2 chi tiéu khong hoan toan théa man yéu cau cia TCVN 1770:1986,
TCVN 1771:1987. Cat min My = 1+ 1.5 chi nén dung cho bé tbng mac tsi 20 MPa.
Cat My, = 1.5+ 2 ¢6 thé dung cho bé tdng méc tdi 35 MPa.

Nén ding céc loai phu gia déo hoa, déo hoa cao dé tiét kiém xi mang.

Khi hdn hop bé tdng yéu cu phai c6 d6 sut 1on (DS = 12 = 18cm) nhat thiét
phai sir dung phu gia déo hda cao hoic siéu déo nham han ché nut, bé tong két cau do
co ngot. Viéc nay dic biét can thiét khi thi cong cac két cau day cbt thép, cac ban lién
tuc kich thudc 16n, cac két cau manh bi khdi do 16n hodc nén cing ngam chat khong
cho bé tong dugce co ngdt tu do.

Déi Vvéi cac khdi do kich thude 16n, néu st dung xi ming Podc ling thong
thudng hodc xi mang Podc ling hdn hop can dung phu gia déo héa cao hodc siéu déo
cham déng ran nham giam lugng dung xi mang va toc do téa nhiét. Can két hop voi
viéc sap xép tién do va phan chia khdi lugng do hop 1i theo chi dan thiét ké thi cong.
3.2.2. Khi phai ding xi mang cudng do 30 + 35 MPa dé ché tao bé tong méc 30 + 35
MPa, d6 sut hdn hop bé tdng yéu cau thap (DS < 10cm) thi can chon cdt lidu c6 chat
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luong trung binh tré 18n (théa min TCVN 1770:1986 va TCVN 1771:1987) két hop
V6i it nhat mot loai phu gia déo hoa hodc déo hoa cao. Vi cat, da ¢ chat lugng thap,
can st dung két hop t6i thiéu voi mot loai phu gia siéu déo.
3.2.3. Khi phai ding xi mang cudng do 30 + 35 MPa d¢ ché tao bé tong méc 30 + 35
MPa, d sut hdn hop bé tdng yéu cau cao (DS = 12 + 18cm) thi nén chon cdt lidu co
chat lugng trung binh tré 1én két hop vai it nhat mot loai phu gia siéu déo c6 kha ning
giam nudc cao.
3.2.4. Ngoai c4c yéu cau da néu, cat, da can dugc khong ché kha ning giy phan tng
kiém - silic, ham lugng C1 theo TCVN 238 : 1999 va phu luc 2 cta ban chi dan nay.
3.2.5 Luong xi mang tdi thiéu

Khi ché tao bé tdng mac thap 2.5 + 15 MPa ma phai st dung xi ming mac 30
hodc 40 MPa thi can khong ché luong xi ming tdi thiéu khong dudi muc ghi ¢ bang
3.1 dé hdn hop bé tong khong bi phan tang

Bang 3.1. Ham luong xi mang t5i thiéu trong 1m?® bé téng, kg

Kich thuéc hat cot liéu 16n nhat Dmax, mm 10 20 40 70
Bé tong do sut, 1-10cm 220 200 180 160
Bé tong do sut, 10-16cm 240 220 210 180

3.3. B& tdbng méac 40 + 60 MPa

3.3.1. Xi mang chon theo thtr ty vu tién sau:

3.3.1.1. Bé tong mac 40 MPa

- Dung xi ming cudng do 50 + 55 MPa vé6i bé tong co6 do sut yéu cau thap (DS <
10cm) hoic két hop véi 1 loai phu gia déo hoa, déo hoa cao vai bé tong co do sut yéu
cau cao (DS =12 + 18cm).

- Dung xi mang cudng d6 40 ~ 45 MPa két hop vai 1 loai phu gia déo hoa hodc déo
hda cao cho bé tong c6 do sut yéu cau thap (DS < 10cm) hodc két hop véi 1 loai phu
gia siéu déo cho bé tong c6 do sut yéu cau cao (DS = 12 + 18cm).

- Dung xi mang cuong do 30 + 35 MPa két hop v6i 1 loai phu gia siéu déo c6 kha
ning giam nude manh cho bé tdng co do sut yéu cau thap (DS < 10cm). Khéng ding
Xi mang nay cho bé téng mac 40 MPa c¢6 do sut yéu cau cao (DS = 12 =+ 18cm).

3.3.1.2. Bé tong mac 50 MPa

- Dung xi mang cudng d6 50 + 55 MPa két hop voi 1 loai phu gia déo hoa hodc déo
hoa cao cho bé tong c6 do sut yéu cau thap (DS < 10cm), két hop véi 1 loai phu gia
siéu déo cho bé tong c6 d6 sut yéu cau cao (DS = 12 =+ 18cm).
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- Dung xi mang cuong do 40 + 45 MPa két hop véi thi thiéu 1 loai phu gia déo hoa cao
cho bé tong co d6 sut thap (DS < 10cm), két hop véi tdi thiéu 1 loai phu gia siéu déo
cho bé tong c6 do sut cao (DS =12 + 18cm).

3.3.1.3. Bé tong méac 60 MPa

- Dung xi mang cudng d6 50 + 55 MPa két hop véi t6i thiéu 1 loai phu gia déo hoa,
déo hoa cao cho bé tong co do sut thap (DS < 10cm), két hop véi 1 loai phu gia siéu
déo cho bé tong co do sut cao (DS =12 + 18cm).

- Dung xi ming cuong do 40 + 45 MPa két hop véi toi thiéu 1 loai phu gia siéu déo c6
kha niang giam nudc manh cho bé tdng c6 yéu cau do sut thap (DS < 10cm), khdng
dung xi mang nay dé ché tao bé tdng mac 60 MPa co do sut cao (DS = 12 =+ 18cm).
3.3.2. P4 - Chon loai chat lugng cao

- Chi dung céc loai da dam, khong nén dung soi.

- Cuong d6 d4 can dam bao 16n gap 2 1an méc bé tong yéu cau thiét ké, riéng da dam
¢ ngudn goc da voi 1on gap it nhat 1.5 lan.

- Thanh phﬁn hat, nén phéi hop 2+3 c& d4 c6 san. Thong qua thuc nghiém chon ti 1&
phdi hop cac ¢& cho hdn hop da co khéi lugng thé tich xbp (khdi lugng d6 dbng) 16n
nhat. Viéc phéi hop can dic biét thuc hién khi ché tao bé tong c6 mac cao hon cudng
d6 xi mang trén 1.2 lan.

- Nén dung da sach hodc rtra sach trudce khi dung (ham luong bui, bun, sét dudi 0.5%).
Khir sach sét bam trén bé mit céc vién da.

- Luong hat thoi det dudi 15%. Cac yéu cau khac TCVN 1771:1987 va céac phu luc
lién quan ghi trong ban chi dan nay.

3.3.3. Cét - Chon loai chat lugng cao

- Chi nén duing cat c6 cap phdi hat nam trong biéu dd chuan TCVN 1770:1986 va mo
dun d6 16n My =2 + 3.3.

- Nén chon cat My, = 2.4 + 2.7 khi ché tao bé tong c6 méc cao hon cudng do xi ming.

- Chon cat sach hoac rtra sach trude khi dung (ham lugng bui, bun, sét dudi 1%) cat
Ian it tap chat. Cac chi tiéu khac theo TCVN 1770:1986.

- Kha ning phan tng kiém - silic, ham luong C1" khong ché theo TCVN 238:1999 va
phu luc 2 ciia chi dan nay.

3.4. Bé tdng c6 Yeu cdu dong thoi cuwong dp nén va uén (bé tong dwong, sin bay va

mét so két cau xdy dwng khdc)
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3.4.1. Khi dung céc vat liéu thong dung, trong quan mac bé tong theo cuong dd nén
(Ry) va udn (R,) thuong dat cac gia tri ghi trén bang 3.2.

Bang 3.2. Tuong quan vé mac theo cudng dd nén va ubn

Cap Cuodng do nén/Cudng do uén, MPa
1 15/2.5 20/3.0 25/3.5 30/4.0 35/4.5 40/5.0 50/5.5
2 15/3.0 20/3.5 25/4.0 30/4.5 35/5.0 40/5.5 50/6.0

3.4.2. Tuong quan R,/R, theo cap 1 c6 thé dat khi thyc hién phuong an chon vit li¢u
dat cuong do nén theo cac muyc 3.1, 3.2, 3.3 cda chi dan nay.

3.4.3. Tuong quan R,/R, theo cap 2 c6 thé dat khi thuc hién phuong an chon vat liéu
dam bao:

- P4 theo 3.3.2, uu tién dung da dam sach, gbc da voi cudng do cao.

- Céat theo 3.3.3, vu tién dung cat sach.

3.4.4. Vi bé tdng c6 yeu cau cudng do udn chi nén ding loai hdn hop bé tong co do
sut thap (hop 1i DS =2 = 4cm, max DS = 8cm).

3.5. B& tdng cO yéu cau dong thoi cwong dé nén va dj chong tham nwéc

3.5.1. Khi dung céc vat liéu thong dung, trong quan mac bé tong theo cuong dd nén
(Ry) va d6 chéng tham nuéc (ki hiéu 12 B hoac CT) thuong dat cac gia tri ghi trén bang
3.3.

Bang 3.3. Tuwong quan cudng do nén - By chong thdm nude

Méc bé tong Rn (MPa) 15 20 | 25 | 30 | 35 | 40 | 50-60
Do chong tham Cap 1 2 4 6 8 10 | 12 >13
nuée B (hoic CT) | Cap2 4 6 8 10 | 12 | 13 >13

Ghi chii: Bé chong tham niede cia bé tong 1a cap dp e nude 16n nhdt ma 4
trong 6 Vién mdu thir chua bi nudc tham qua. PG chong tham nudc cia bé tong diege
thit theo TCVN 3116:1993.

3.5.2. Tuong quan R,-B theo cép 1 co thé dat khi thyc hién phwong an chon vat liéu dé
dat R, theo cac muc 3.1, 3.2, 3.3 ctia chi dan ndy. Xi ming khéng dung loai c6 cudng
d6 vuot qua 2 1an mac bé tong theo cudong do nén.

3.5.3. Tuong quan R,-B theo cip 2 c6 thé dat duoc khi phuwong an chon vat liéu dam
bao:

- P4 dam theo 3.3.2, wu tién loai sach, gbc da voi, it thoi det.
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- Cét theo 3.3.3, ti 1¢ hat min kich thudc nhé hon 0.3mm (gdm tong khdi lugng cac hat
cét lot sang 0.3mm va xi mang) trong 1m® bé tong dat yéu ciu ghi trong bang 3.4. Dé
dat yéu cau trén nén dung cat Mg = 1.5 + 2.4 cho bé tbng mac 35 MPa tr& xubng va
cat My = 2.0 + 2.8 cho bé tdng mac 40 + 60 MPa.

3.5.4. Vi bé tng c6 yéu cau chéng tham nudce nén st dung bé tong do syt thap (DS <
10cm) va nén ding phu gia déo héa dé ha b6t lwong dung nude.

V6i bé tong c6 do sut cao (DS = 12 + 18cm) nhét thiét phai két hop dung 1 loai
phu gia déo hoa cao hoic siéu déo. Can chon cac phu gia khong gay d6 tach nudc vuot
qua so Véi bé tong thuong khong phu gia c6 cting thanh phan.

Bang 3.4. Luong hat min kich thudc nho hon 0.3mm hop li dung cho bé téng
chéng tham cap 2
(Bao gom todn bg khoi lwong xi mang cong voi khoi lwong cdc hat nhé hon

0.3mm trong cat, da va phu gia min)

Ham lwong hat min trong 1m® bé tong, kg

Drmax €Ot liéu 16n

C6t liéu 16m: Soi Cbt liéu 16n: D4 dam
40 450 + 500 500 + 600
20 500 + 550 600 + 700
10 600 + 650 700 + 800

3.6. Bé tdng co Yeu cdu dong thoi cwong dp nén va dp mai mon (Bé tong bo via, tim
ldt hé, dwong, cdu thang, nén nha san cong nghiép, cdc silé chiva va mét sé két ciu
xay dung khdc)

3.6.1. B mai mon My, duoc tinh bang khéi luong mat di (g) khi mau bi mai mon trén
1 don vi dién tich b& mat mau bj mai mon (cm?). Phuong phép thir thuc hién theo
TCVN 3114:1993. Do mai mon c6 thé phan thanh 3 cép theo bang 3.5.

Bang 3.5. Céc cap do mai mon

Cép Do mai mon Gia tri My, g/cm?
1 Nhiéu 0.6-0.9
2 Trung binh 0.3-0.6
3 It 0.1-0.3

3.6.2. Doi véi cac két cau bé tdng co yéu cau chong mai mon, trong nhiém vy thiét ké
thuong chi dinh méc bé tdng cing gia tri My, Mac bé tdng thong dung nhat d6i voi két

c4u vira chiu lyc vira chju mai mon 1a méac 30 + 50 MPa. Do chdng mon cua bé tong
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khi @6 phu thudc chii yéu vao kha ning chiu mai mon caa cdt liéu, it phu thudc vap
mac bé tong.

3.6.3. D6 mai mon theo cap 1 thuong dat v6i hau hét cac loai bé tdng méac 20 + 40
MPa, ché tao tir cac vat liéu thong dung.

3.6.4. Do mai mon theo cép 2 dat khi str dung c6t lidu 16n 1a d4 dam voi cudng do trén
80 MPa (800daN/cm?) va cat c6 My = 2.0 + 2.3 hodc khi sir dung cbt lidu 16n 14 soi,
dam granit voi cat min My <2.

3.6.5. Do mai mon theo cép 3 dat khi sir dung cdt liéu 16n 1a 12 s6i hodc dam granit voi
cat hat trung hoac thé Mg = 2.0 + 3.3.

Thi ty wu tién st dung céac loai ¢t liéu 10n cho bé tdng chiu mai mon cao: hat
clinke xi mang, s6i dam, so1, dam granit, ddm da voi cuong do cao R = 120 + 150
MPa, dam d4 voi cuong do trung binh R = 80 + 120 MPa. Khong nén dung dam da voi
cudng do thap voi cat min cho két ciu chiu mai mon. Hat clinke xi méng chi ding cho
két cau chiu mon dic biét (16t silo xi mang, silo clinke, sild vat ligu roi...).

3.6.6. Doi v4i bé tdng chong mon nén sir dung xi mang cudng d6 cao va bé tong c6 do
sut thap (DS < 10cm, hop li DS =2 + 4cm) nham ting mat d6 vat lidu chéng mon 1a
cHt liéu. Cac yéu cau dé dam bao mac bé tong theo cudng do nén lay theo 3.1, 3.2, 3.3
clia chi dan nay.

3.7. Bé tong dat dong thoi cwong dp nén va khong co ngét (Bé tong cheén bu 16ng,
bdn ma, dém mdy, do méi noi wot, chén diu coc ép sau, lip day cdc vét ré thim)
3.7.1. Bé tong khdng co ngdt néu trong chi dan nay la loai bé tong dugc ché tao tir vat
liéu nhe bé tong thong thudng nhung dugce pha thém phuy gia chéng co.

Bé tong duoc coi 1a khdng co khi khir duoc dong thoi dd co mém va do co cling
cta bé tong. Do bién dang kiém tra theo huéng dan ¢ phu luc 5 ciia ban chi dan nay
can dam bao:

- Sau 14 ngay dudng am lién tuc, d6 dan dai dat 0.1 : 0.4mm/m.

- Sau 14 ngay tiép theo ngimg dudng am, do dan dai dat khong dudi 0.02mm.

3.7.2. Phu gia chéng co nén sir dung cic loai khoang khi tuong tic v&i xi mang va
nude tao ra cac cau tit ng 3Ca0.Al,0;, 3CaS0O,. Cac khoang dé bao quan, it thay doi
tinh chat do méi trudng va theo thoi gian, tao dugc tinh niang chéng co 6n dinh. Phu
gia chéng co thuong & dang bot.

Cac loai phu gia chéng co phd bién ¢ Viét Nam thuong c6 ngudn gde tir:
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- Hon hop d4 phén (Alunit) sau khi duoc phan rd nhiét triét dé gdm cac khoang hoat
tinh Al,O3, K,SO4 (hodc Na,SO,), SiO, va thach cao 3 nudc.

- Monosulfo can xi aluminat 3Ca0.Al,03, CaSO4nH,0, khoang silic hoat tinh va thach
cao 2 nudc.

V6i ti 18 st dung hai nhém phu gia trén khoang 5 + 15% so véi khoi luong xi
mang, phu gia chdng co can dam bao kha niang twong hop t6t v6i xi mang Podc lang,
dé khong 1am giam qua 5% cuong do bé tong & tudi 28 ngay so véi bé tong khdng phu
gia clng thanh phan va khong lam xi mang ninh két sém hon 45 phat, muén hon 10
gio. Phu gia can c6 d6 min twrong duong xi ming (khoang 2500cm?/g theo Blain hoic
90% lot sang 0.08). Phu gia nén tron déu trudce véi xi mang roi maéi dem dung.

Cac loai phu gia chdng co khac st dung theo chi din ctia nguoi san xuét.

3.7.3. Khong ding bot nhom hoic cac chat sinh khi 1am chat chdng co cho céac loai bé
tong chén bu 16ng, ban mé chiu luc, chén dém may, d6 méi ndi w6t chiu luc hodc neo
dau coc vao dai.

3.7.4. Phuong 4n chon xi mang va cdt liéu

Vé co ban, tlly theo yéu cau bé tong theo cudng do chiu nén, chon xi ming va
cot liéu theo 3.1, 3.2, 3.3. Nham han ché tir dau d6 co cuia thanh phan bé tong co ban
khi chua pha phu gia can wu tién:

- Sur dung cat trung va thd My = 2.4 + 3.3.

- DUng hd hop bé tong do sut thap (hop 1i DS =2 + 4cm, max DS = 8cm).

- Két hop st dung phu gia chdng co v6i phu gia déo hoa, déo hoa cao, siéu déo. Riéng
dbi voi truong hop bé tdng yéu cau do sut cao (DS = 12 = 18cm) nhat thiét phai két
hop str dung phu gia khong co véi phu gia siéu déo.

3.8. Bé tong vdn chuyén bang bom

Bé téng van chuyén bang bom c6 dic diém 1a yéu cau do sut cao (DS = 12 +

18cm). Phuong an chon vat liéu cho bé tong bom can dam bao:

3.8.1. C4c yéu cau ghi trong muc 3.2, 3.3 dé bé tong dat cudng do nén.

3.8.2. Yéu cau veé kich thudc 16n cta hat cbt liéu 16n nhu ghi trong muc 3.1. Ngoai ra
dé chong tic bom, duong kinh hat cdt liéu 16n can dugc khdng ché khong vugt qua 1/3
duong kinh 6ng bom (vi du Dpax < 40mm khi ding ong bom c6 dudong kinh trong
150mm). Lugng hat thoi det khong vugt qué 15%.

3.8.3. Yéu cau vé luong xi ming tdi thiéu
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Luong xi mang hop 1i nhat cho bé tong bom 350 + 420 kg/ma. Luong xi mang
t6i thiéu cho bé tong bom khong nén dudi 280kg/m®. Pé dap umg yéu cau nay nén
chon xi mang cuong d6 khong vuot qua 2 1an cuong do bé tong va han ché bom cac
loai bé tdng mac thap.

3.8.4. Yéu cau vé phu gia

Trong moi truong hop nham tiét kiém xi mang, dé hon hop bé tong dé bom va
han ché co ngot gdy nit két cau, can st dung phu gia déo hoa cao hoic siéu déo. Ngoai
viéc giam nudc thi dé chdng tic bom con can dam bao:

- Khong lam cho dd tach nude, do tach vira cua bé tong (TCVN 3109:1993) vuot qua
bé tong khdng phu gia cling thanh phan.

- Khong 1am cho ton that d6 sut theo thoi gian ciia bé tdng (phu luc 4) vuot qua bé
téng khong phu gia cing thanh phan.

Déi voi cac thanh phan bé tong it xi mang nén chon phu gia déo hoa cao hoic siéu déo
c6 kha nang cudn khi, khoang 2 + 5% theo thé tich, thir theo TCVN 3111:1993.

3.9. Bé tong c0 thoi gian thi cong kéo dai

3.9.1. Thoi gian thi cong yéu cau (dugc tinh bang gid hodc bang phiit) 1a khoang thoi
gian can thiét dé thuc hién toan bo cac cong doan thi cong cho 1 mé tron hdn hop bat
dau tir khi tron cho dén khi ¢dam chit xong.

3.9.2. Thoi gian cho phép thi cong 1 mé tron hon hgp bé tong la khoang thoi gian do
sut ctia chiing bi giam tir gia tri ban dau (DSy) toi gia tri do sut tdi thiéu (DSmin) cON du
dé d6 va dam chit hon hop, khong dé két cau bi rd hodc khuyét tat. DSy, d6i véi két
cau thong thuong khi thi cong ddm may c6 thé lay 1 + 2cm, véi két cau day cot thép
hoac kho thi cong hon DSy, Iéy khoang 3 + 4cm, thi cong dam béng que choc DSp,
can lay cao hon so v6i ddm may 2 + 3cm.

Céc thanh phan bé tong thong thuong voi thoi gian thi cong yéu cau khong dai
qua 45 phut vé mua hé (t° > 30°C) va khdng qué 60 phat vé mua dong thi 4p dung bién
phap nang d6 sut ban dau DSg 1én 2 + 3cm s0 V&i DSy, dé thi cong thuan loi. Phuong
an vat liéu trong trudng hop ndy chi can 14y theo chi dan 3.1, 3.2, 3.3 dé bé tong dat
yéu cau vé cuong do nén 1a du.

3.9.3. Khi thoi gian thi cong yéu cau kéo dai t6i 90 phat vé mua he, 120 phdt vé mua
dong, trong thanh phan bé tdng nén c6 dung cac loai phu gia déo héa c6 kha ning kéo
dai thoi gian ton that do sut cho bé tdng 30 + 45 phut.
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3.9.4. Khi thoi gian thi cong yéu ciu kéo dai hon nira, cu thé 90 + 120 phut vé mua he,
120 + 150 phit vé mua dong can chon phuong 4n dung phu gia déo hoa cham ninh két,
déo hoa cao cham ninh két hodc siéu déo chadm ninh két. Liéu luong phu gia duogc
chon tly theo loai phy gia diing va thoi gian yéu cau kéo dai (x4c dinh theo phu luc 4).
3.9.5. Trong diéu kién thi cong kéo dai, viéc lap phuong an vat liéu hop 1i dé kéo dai
thoi gian ton that do sut s& dem lai hidu qua kinh té 16n hon so véi viée ting nudc dé
tang do sut ban dau cho hdn hop bé tdng. Ngoai ra nén két hop thém céc bién phap
cdng nghé khac nhu tudi uét trude cdt liéu, che chan hdn hop bé tong khdng bi ning
va gi6 1am mat nude va hun néng bé tong.

3.10. Bé tdng can thdio vin khuén sém

3.10.1. Thoi gian dugc phép thao van khudn da gido, phu thudc vao cac théng sb: khau
d6 va cudng do bé tong két ciu & tai thoi diém thao. Cac thong sé nay duoc 1y theo
quy dinh cta thiét ké hodc chi dan ctia TCVN 4453:1995.

3.10.2. Khi can thao van khudén sém hon thuong 18, phai co cac bién phap dé bé tong
dat duoc cuong do ¢ tudi dy kién thao van khuodn tuong duong cuong do bé tong cho
phép dugc thao ching. C6 thé theo thir tw uu tién sau:

3.10.2.1. Tang cuong do bé tdng bang viéc sir dung phu gia giam nudc

Chon vat liéu theo huéng dan & muc 3.1, 3.2, 3.3 ctia chi din nay. Chon thanh
phan bé tong khong c6 phu gia (thanh phan gbc) dat cudng do nén theo yéu cau thiét
ké.

B sung phu gia déo héa hodc siéu déo vao thanh phan gdc, giam nudce tron, gitr
nguyén d6 sut nham ting cudng do bé tong & cac tudi. Hidu qua dat duoc cb thé tham
khao & bang 3.6. Can clr vao ddy dinh hudng tudi bé tong thich hop c¢6 thé thdo van
khuon. Két qua cudi ciing can khang dinh qua mau thi nghiém.

Bang 3.6. Cudng do bé tdng & cac tudi sdm so v4i cudng do bé tong

khong phu gia ¢ tu6i 28 ngay

o Phan trim Ry/R khong phu gia UNE VOi tudi sau
Loai bé tong i
3ngay | 7ngay | 14 ngay |21 ngay | 28 ngay
1. Thong thuong khong phu gia 50 70 83 92 100
2. Phuy gia déo hoa cao 62 87 104 116 125
3. Phu gia siéu déo 67 94 112 125 135
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3.10.2.2. Tang cuong d6 bé tong bang ting mac xi mang hoic tang lrong xi mang

L4y vat liéu va thanh phan bé tong dat mac thiét ké 1am chuan. Thay xi ming &
thanh phan nay bang loai xi ming ¢6 cuong do cao hon (uu tién sir dung xi ming
khong c6 phu gia thay) hodc ting ti 16 X/N bang cach ting lwong xi mang giit nguyén
luong nude va do sut. Cudng d6 bé tong ¢ thoi diém thao van khudn kiém nghiém qua
mau thi nghiém.
10.2.3. DUng thanh phan bé tong dat mac thiét ké két hop v6i mot s6 bién phap cong
nghé: phu bat, phu ni 16ng khi troi nang (Rs ¢6 thé dat 60 + 65% Ryg), dam lai bé tong
(chd cho bé tdng se b6t nudc thi tién hanh dam lai; R; c6 thé dat 60 + 65%, R, ¢ thé
dat 85 + 90%). Kiém nghiém cuong d6 bé tong qua mau thi nghiém ap dung cac cong
ngh¢ trén.
3.10.3. Trong diéu kién khi hau Viét Nam dé bao vé c6t thép trong bé tdng khdng bi
gi, khéng dung cac loai phu gia ting nhanh déng ran c6 chira Cl" (CaCl,, NaCl hoic
FeCls...)
4. C4c thdng sbé can biét
Dé chon thanh phan bé tdng can biét cac thong so tbi thicu sau:
4.1. Yéu cdu vé bé tong
- Méc (theo cudng do nén), tudi can dat, mau chuan (tru hodc lap phuong).
- Cac tinh nang khac: cudong do udn, do chong tham, chéng mai mon, chong co...
4.2. Yéu cdu vé diéu kién thi cong
- Tén (hodc dang) két cau, kich thudc, mat do cot thép.
- Thoi gian thi cong (van chuyén, d6 dam) 1 mé tron, nhiét do moi truong.
- Céc yeu cau cong nghé khac: van chuyén bang bom, d& van khudn sém...
4.3. Vit li¢u ché tao
- Xi mang: loai, cudong d6 thuc té, phuong phap thi nghiém cudng do.
- D4 (s6i): loai, khdi lwong riéng, khéi lugng thé tich x6p (d6 déng), duong kinh hat
I6n nhat, d6 hong giira cac hat.
- Cét: loai, khoi luong riéng, mo dun do 16n, luvgng hat trén 5mm.
- Phy gia: loai, nang lyc giam nudc, kha nang 1am cham ninh két.
5. Trinh tu tinh toin thanh phin bé tong
5.1. Chon dp sut (hodc dé cieng) hén hop bé tong
5.1.1. Do sut thich hop cho cac dang két ciu co ban, dam bé tdng bang may, ghi ¢
bang 5.1. Gia tri tdi da, nén ding cho két cau kho dam (vi du: mong hoic day cot
thép). Gia tri t6i thiéu, nén dung cho két cau dé dam (vi du: kich thudc 16n hoic thua
cot thép). Céc gié tri trung gian ding cho két ciu c6 kich thudc va mat do cot thép
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trung binh. Bang 5.1 4p dung dé chon do sut hdn hop bé tdng ngay khi tron (d4 co dy
phong ton that d¢ sut khoang 2cm) cho thoi gian thi cong dudi 45 phut & thoi tiét nong
(t°> 30°C), dudi 60 phut cho thoi tiét mat (t° < 30°C).

Bang 5.1. Do sut hdn hop bé tdng nén ding cho c4c dang két cau

Dang két cau , Do sut, eam ; -
Toi da T6i thiéu

Mong va tudng mong bé tong cot thép 9+10 3+4
Mong bé tong, giéng chim, tudng phan ngam 9+10 3+4
Dam, tuong bé tdng cot thép 11+12 3+4
Cot 11+12 3+4
Puong, nén, san 9+10 3+4
Khoi 1én 7+8 3+4

5.1.2. Cac dang két cau khong co tén goi nhu trong bang 5.1 chon d¢ sut twong duong
vé diéu kién thi cong nhu véi cac két cau co ban ghi trong bang 5.1.

5.1.3. Khi thi cong dam thu cong do sut chon cao hon 2 + 3cm so véi gié tri bang 5.1.
Khi thi cong dam bang phuong phap rung nén, rung va chon d sut bang 0 + Icm hodc
chon hon hop c6 do cung Vebe 4 =+ 8s.

5.1.4. B9 sut thich hgp phuc vu mot s6 cong ngh¢ thi cong dac biét cod thé chon nhu
Sau:

Coc khoan nhdi: 14 + 16cm; bé tong bom, rét 12 + 18cm tily theo khoang cach va
chiéu cao bom; rot chén cac khe, hoc, mbi ndi nho khong dam duoc: 18 = 22cm.

5.1.5. Khi thoi gian thi cong can kéo dai thém 30 + 45 phut, d6 sut c6 thé chon cao hon
2 + 3cm S0 V6i gia tri ghi & bang 5.1 Khi can kéo dai hon nita thi nén thyc hién theo
muc 3.9 cua chi dan nay.

5.2. Lwgng nuoc tron

5.2.1. Lugng nudc tron ban dau can cho 1m® bé tong ghi & bang 5.2.

Luong nudc duge lap trong bang ndy phl hop véi c¢dt liéu 16n 1a da dam, xi
mang Pooc lang thong thuong va dugc xac dinh theo do sut, Dya Cla cot liéu 16n, My
cha cat va c6 gia tri khong dbi khi lwong xi mang sir dung (tinh theo 5.4.1) cho 1m®
nam trong khoang 200 + 400kg/m>.
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5.2.2. Khi luong xi mang st dung (tinh theo 5.4.1) trén 400kg/m® lwong nudc tra bang
s& dugc diéu chinh theo 5.1.3 theo nguyén tic cong thém 1 lit cho 10kg xi mang. Phu
gia su dung dang bot cling dugc tinh nhu xi mang dé diéu chinh lugng nudc.

5.2.3. Khi sir dung c6t lidu 16n 12 s6i, lwong nude tra bang duoc giam di 10 lit.

5.2.4. Khi str dung xi ming Podc ling hdn hop, Podc ling xi lwgng nuée tra bang dugc
cong thém 10 lit. Khi sir dung xi mang Podc lang puzolan, lwong nude tra bang dugc
cong thém 5 lit.

5.2.5. Khi sir dung cat c6 Mg = 1 + 1.4 lugng nude tang 5 lit. Khi dung cat c6 My, > 3
lugng nudc giam di 5 lit.

5.2.6. Nén str dung phu gia déo hoa, déo hoa cao hoic siéu déo dé giam bét nudc tron.
Mtic giam b6t nudce xac dinh theo dic tinh loai phu gia du kién sir dung. So bo 6 thé
ldy 5 + 9% ddi v6i phy gia déo hoa; 10 + 15% ddi v6i phu gia déo hoa cao va 16 +
20% d6i voi phu gia siéu déo. Luong nudc chira trong phu gia dang 1ong duoc tinh vao
thanh phan nuéce tron.

Bang 5.2. Luong nudc tron ban dau can cho 1m® bé tong, lit

Kich thwéc hat 16n nhit cia cot liéu 16m Dy, mm
S6 | D sut 10 20 40 70
TT| cm Moédun d6 16m ciia cat, My
1.5+1.9 | 2.0+2.4 | 25+3 | 1.5+1.9 | 2.0+2.4 | 2.5+3 | 1.5+1.9 | 2.0+2.4 | 25+3 | 1.5+1.9 | 2.0+2.4 | 2.5+3
1 1+2 195 190 185 185 180 175 175 170 165 165 160 155
2 3+4 205 200 195 195 190 185 185 180 175 175 170 165
3 5+6 210 205 200 200 195 190 190 185 180 180 175 170
4 7+8 215 210 205 205 200 195 195 190 185 185 180 175
5 | 9+10 220 215 210 210 205 200 200 195 190 190 185 180
6 | 11+12 | 225 220 215 215 210 205 205 200 195 195 190 185

5.2.7. Chon luong nude cho hdn hop bé tdng cd yeu cau do sut cao nhu sau:

DS = 13 + 16cm: Theo dong DS = 7 + 8cm bang 5.2 két hop véi phu gia déo
hoa, theo dong DS = 5 + 6¢m két hop véi phu gia déo hoa cao, theo dong DS = 3 =+
4cm két hop véi phu gia siéu déo.

DS = 17 + 20cm: Theo dong DS = 9 + 10cm két hop voi phu gia déo hoa, theo
dong DS = 7 + 8cm két hop véi phu gia déo hoa cao, theo dong DS = 5 + 6¢cm két hop

V&1 phu gia siéu déo.
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5.3. Ti l¢ xi mang - nuwoc: X/N.

5.3.1. V&i cac loai bé tong, lay yéu cau mac bé tong theo cuong do nén dé tinh (trude
tién &p dung cong thirc 5.1, néu thidy X/N tinh duoc 16n hon 2.5 thi chuyén ap dung
sang cong thuc 5.2).

a. Vi X/N < 2.5:
X_R o5 5.1)
N AR,
a. Vi X/N > 2.5:
X_ R 45 (5.2)
N ARy
trong do:

R, - Cudng d¢ thuc té cia ximang, MPa.

Ry - Cuong do bétdng, MPa, lay bang méc bétdng yéu cau theo cuong do nén
nhan véi hé sé an toan: 1.1 ddi véi cac tram tron tu dong; 1.15 ddi voi cac tram tron
can dong thu cong.

A, A; - Hé s6 chat luong vat liéu. Cac hé sd nay cin clr vao phuong phap thir
nghiém cuong d6 xi mang va chat lwong vat liéu du kién sir dung, x4c dinh theo bang
5.3.

5.3.2. Cong thirc (5.1) va (5.2) 4p dung dé tinh ti 1¢ X/N nham dat cuong d6 nén cila bé
tong xac lap & tudi 28 ngay trén mau chuan kich thude 150 x 150 x 150 mm theo
TCVN 3118:1993.
5.3.3. Khi thiét ké chi dinh mac bétdng & tudi khdng phai 28 ngay thi dé xac dinh ty 1¢
X/N, cudng do bétdng & cac tudi nay (R;) dugc quy doi vé cuong do bétdng tudi 28
ngay bang cong thuc (5.3) nhu sau:

Rn @sngay) = Rifke (5.3)
trong d6 k; - hé s6 quy d6i, xac dinh so bd theo bang 5.4.
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Bang 5.3. Heé s6 chét lugng vat liéu A va A,

Chét H¢ s6 A va A, \ing véi ximing thir cwong d9 theo
Chi tiéu danh gia TCVN 4032-1985 Phuy luc 1
l:n_n.nig TCVN 6016-1995 (p.p viEa déo) (p.p' nha nh)
vatlicu AT A ATA]|A]TA
- Ximang hoat tinh cao, khong tron phuy gia thuy.
Tét | - Pasach, dic chic, cuong d6 cao, cip phdi hat tét. | 0,54 | 0,34 | 0,60 | 0,38 | 047 | 0,30
- Cét sach, My = 2,4 + 2,7
- Ximing hoat tinh trung binh, Podcling hon hop,
chara 10+15% phuy gia thuy.
TIUNG | _ b4 chét luong phil hop voi TCVN 1771:1987, 050 | 032 | 055 | 035 | 043 | 027
binh | 4t chit luong phil hop véi TCVN 1770-1986,
Ma = 2,0+3,3.
- Ximang hoat tinh thap, Podclang hon hop chira
) trén 15% phu gia thiy.
Kem -Pa co 1 chitiéu chua phu hop TCVN 1771:1987 045 0.29 0.50 0.32 0.40 0.25
- Cat min, My < 2,0

Bang 5.4. Hé sb quy doi cudng do nén cia bé tdng ¢ cac tudi

vé cuong do bé tong 28 ngay k;

Tudi bé tong, ngay 3 7 28

60 90 180

ki 0,5 0,7 1

1,1 1,15 1,2

Ghi ch: Hé s6 k; ciia bang nay &p dung cho diéu kién nhiét do khéng khi t > 20°C.
- ke & tuéi 3, 7 ngay ldy twong immg 0,45 va 0,65 khi nhiét dg khong khi t = 15 + 20°C.
- ke & tuéi 3, 7 ngay ldy twong immg 0,40 va 0,60 khi nhiét g khéng khi t = 10 + 15°C.

Cac hé sb trén chi 13 so bd phuc vu cho phan tinh toan. Gié tri chinh xac can

dugc xac dinh qua mau thir nghiém kiém tra néu & cac phan sau (muc 6).

5.3.4. Khi thiét ké quy dinh mac bé tong dugc xac dinh trén cAc mau try @ 150 x 300

mm thi dé ap dung cong thic (5.1) va (5.2), cudng d6 bé tdng mau tru duge chuyén vé

cuong do bé tdng mau 1ap phuong theo ISO 3893:1997 ghi trén bang 5.5.

Bang 5.5. Cac cap bé tong trén co sé cuong do nén (ISO 3893:1997)

Cap bé tong R| C C C C C C C C C C C C C
(MPa) 4/5 | 6/7.5 | 8/10 | 10/12.5 | 12/15 | 16/20 | 20/25 | 25/30 | 30/35 | 35/40 | 40/45 | 45/50 | 50/55
Mau try @ 150 x

4 6 8 10 12 16 20 25 30 35 40 45 50
300mm
Mau 14p phuong

5 7.5 10 12.5 15 20 25 30 35 40 45 50 55
150x150x150mm
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5.3.5. Dbi voi bé tdng co yéu cau dat dong thoi cuong do nén va do chdng tham, ti 18

X/N tinh dugc theo cac didu 5.3.1 + 5.3.4 can dugc so sanh voi cac gia tri ghi trén

bang 5.6. Néu gia tri tinh dugc 16n hon gia tri X/N & bang véi do chong thim yéu cau

thi lay theo gié tri tinh dugc. Nguoc lai, néu nhé hon thi lay theo gié tri & bang 5.6.
Bang 5.6. Ti 1¢ X/N tdi thiéu d6i véi bé tdng chong thdm

Do chong tham yéu B2 B4 B6 B8 B10 B12
cau, at (CT2) | (CT4) | (CT6) | (CT8) | (CT10) | (CT12)

X/N t6i thiéu hoic 1.65 1.80 2.0 2.2 2.4 2.5
(N/X tdi da) (0.6) | (0.55) | (0.50) @ (0.45) | (0.42) (0.40)

5.3.6. Ti 1é X/N ctia bé t6ng két cau sir dung trong méi truong nudc mém sau khi tinh
duogc theo 5.3.1 = 5.3.4 can dugc so sanh véi cac gia tri ghi trén bang 5.7. Néu gia tri
tinh dugc 16n hon gi tri trong bang thi lay X/N theo gia tri tinh. Néu bé hon thi liy
theo gia tri X/N cua bang 5.7.

Bang 5.7. Ti 1& X/N t6i thiéu cho két cu bé tong trong moi trudng nudc mém

Piéu kién 1am viéc cua bé tong két cau X/N t6i thiéu hodc (N/X t6i da)

Vung thay d6i mirc nudc:

- C6 dong chay, khong c6 dat hoac hé so tham cia 2.2 (0.45)
dat xung quanh cao

- C6 dong chay, hé s6 tham cua dat thap 2.1(0.47)
- Khdng c6 dong chay 2.0 (0.50)
Vung ngap nudc:

-CO &p luc 2.0 (0.5)
- Khong c6 ap luc 1.8 (0.55)

Ghi ch(: Bang 5.7 dp dung khi dung xi mang mac 30 MPa thir theo TCVN 6016:1995.
Khi dimg xi mang mdc 40 MPa, X/N cé thé ldy thdap hon 0.2 gid tri trong bdng.

V6i bé tong két cau 1am viéc trong moi trudong bién ti 16 X/N khong ché theo
bang 5.6 can cir quy dinh vé mac bé tdng va mac chéng thim nudc cua bé tdng ghi
trong tiéu chuan "Béao vé két cAu bé tong va bé tong cot thép. Yéu cau chdng an mon
trong moi truong bién Viét Nam".

Vi bé tong két cau 1am viéc trong moi truong hoa chat cong nghiép, nudc ngap
chtra cac chat an mon, ti 16 X/N va mac chong thim khéng ché theo TCVN 3993:1985,
TCVN 3994:1985.
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5.3.7. Ti 1é X/N cho cac loai bé téng con lai ghi ¢ chi dan nay (ngoai diéu 5.3.5 va
5.3.6) la gia tri X/N tinh duoc.

5.4. Ham lwong xi mang, phu gia

5.4.1. Ham luogng xi ming (X) cho 1m® bé tdng duoc x4c dinh bing cong thirc:

X :%.N (kg) (5.4)

Trong do:

X/N - Ti 1¢ ximang trén nude, phan don vi, xac dinh & muc 5.3.

N - luong nudce tron ban dﬁu, lit, xac dinh 6 muc 5.2.

5.4.2. Ham lugng xi mang t6i thiéu dé hdn hop bé tdng khdng bi phan ting dwoc
khong ché bang céc gia tri ghi trong bang 3.1 (diéu 3.2.5); véi bé tong dé bom khong
nho hon 280kg.

5.4.3. Khi lugng xi ming tinh duogc 16n hon 400kg, can hiéu chinh lai luong nudc.

Luong nuéc hiéu chinh (Ny,o) bang cong thic:

10N - 400 .
= lit 5.5
L (55)

Trong d6: N, X/N xac dinh 6 muc 5.2 va 5.3.
Sau d6 giir nguyén ty 1€ X/N (muc 5.3), tinh lai lwong ximang theo lwong nudc da hiéu
chinh bang cong thic (5.4).
5.4.4. Ham lugng phu gia dugc tinh theo % ham lugng xi mang.
5.5. Ham lwong cot liéu lon (Pd hodc séi)

Ham luong c6t liéu 16n cho 1m® bé tong dugc xac dinh trén co s¢ ddm bao mat
do cot liéu 10n va vira hop i trong bé tong. Cac budc tinh toan nhu sau:
5.5.1. Xéc dinh thé tich hd xi mang, Vy:

VRSN (it (5.6)

Trong do :

X - Luong xi ming cho 1m3 bé tong, kg, bao gom xi mang va phu gia dang bot xac
dinh & muc 5.4.

N - luong nudce cho 1m?® bétdng, lit, bao gém nuée xac dinh & muc 5.3 hodc 5.4.3 néu

c6 diéu chinh.
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px - khéi luong riéng cua ximang, g/cm®, liy bang 3.1 khi sir dung ximang Podcling
thuong va ximing Podcling hon hop (co lugng phu gia thuy < 15%); 3.0 va 2.9 khi str
dung tuwong tmg ximing Podcling xi (hodc Podcling hon hop chira 15 + 40% phu gia
thuy) va Puzolan.
5.5.2. Xéc dinh hé s6 du vira hop 1i Kg:
5.5.2.1. P6i véi cac hdn hop bétdng can PS =2 + 12cm (trir bétdng cd yéu cau cudng
dd ubn hoic cuong do chéng tham nudce), hé sb du vira hop 1y Ky duge xéac dinh theo
bang 5.8.

Bang 5.8. Hé so dur vira hop Iy (Kg) ding cho hén hop bétdng déo (PS =2 + 12cm);

cot liéu 16m 1a da dim (néu dung séi, Kq tra bang cong thém 0,06)

M6 dun Kg teng véi gia tri Vi, = X/py + N (lit/m®) bing

do 16m

Cila cat 225 250 275 300 325 350 375 400 425 450
3,0 133 | 1,38 | 143 | 148 | 152 | 15 | 159 | 162 | 164 1,66
2,75 1,30 1,35 1,40 145 | 149 153 | 1,56 1,59 1,61 1,63
2,5 1,26 1,31 1,36 141 1,45 1,49 | 1,52 1,55 1,57 1,59
2,25 124 1,29 1,34 1,39 143 1,47 1,50 1,53 1,55 1,57
2,0 1,22 1,27 1,32 1,37 141 145 | 1,48 1,51 1,53 1,55
1,75 1,14 1,19 1,24 1,29 1,33 1,37 1,40 143 1,45 1,47
15 1,07 1,12 1,17 1,22 1,26 1,30 | 1,33 1,36 1,38 1,40

V61 cac d6 sut khac, diéu chinh Ky nhu sau:

- Khi bétong c6 d6 sut 14 + 18cm, Kq tra bang cong thém 0,1 d6i vi cat co My,

< 2; cong thém 0,15 vdi cat co My = 2 + 2,5; cong thém 0,2 véi cat co My > 2,5.

- Khi bétong c6 do sut 0 + 1ecm (Vebe = 4 + 8s) K tra bang trir b6t 0,1 dbi véi
Cat cO My < 2 (nhung gia tri cudi ciing khdng nho hon 1,05); trir bot 0,15 + 0,2 ddi voi
cat c6 My > 2 (nhung gia tri cudi cling khéng nho hon 1,1).
5.5.2.2. Pbi voi bé tdng c6 yéu cau vé do chdng thAm nude hodc cuong do udn: Ky
dugc xé4c dinh theo bang 5.8 vdi moi do sut hon hop bé tong khéac nhau sau d6 cong
thém 0,1 ddi véi cat co My < 2; cong thém 0,15 vadi cat ¢cd My = 2 + 2,5; cong thém

0,2 v&i cat co My > 2,5.
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5.5.3. Xac dinh luong cbt lidu 16n (D), cong thirc 5.7

1000
Tk, 1 "
Puw  Pd
hoac:
Pud
D=—_FfwW k 5.7
ry (ks —1)+1 (ko) &7
Trong do:

D - Ham luong da dam hodc soi trong 1m® bé tong, kg.
rg - DO rdng gitta cac cot lidu 16n, rq = 1 - (pua/pe.1000), tinh bang phan don vi, xac
dinh theo TCVN 1772:1986.
pva - Khéi lwong thé tich xbp (khdi lwong d6 ddng) cua cbt liéu 16n, kg/m® (TCVN
1772:1986).
pq- Khdi lwgng thé tich cia cbt lidu 16n, g/em® (TCVN 1772:1986).

Gid tri py thuong gap: dam gbc da voi 2.63 + 2.68; granit 2.7 + 2.8; s6i 2.63 +
2.66g/cm’.
Kqhé sb du vira hop li, xac dinh theo muc 5.5.2.
5.6. Ham luong cat

Ham luong cat (C) trong 1m® bé tong dwoc xac dinh trén co sé tdng thé tich
tuyét ddi cac vat liéu thanh phan bao dam sau khi thanh hinh cho 1m® hay 1000lit.
Khong ké thé tich cac bot khi chiém khoang 0.3 + 2.5% dbi véi bé tong thong thuong
ham lugng cat duoc xac dinh bang cong thirc (5.8):

o {1000—[i+2+£ﬂxp0 (kg)
Px  Pdg  Pn

Trong do:

X, D, N - Lugng xi mang (ké ca phu gia dang bot), da (soi), nude (ké ca luong
nude trong phu gia dang 1ong) trong 1m? bé tdng, kg - xac dinh theo cac muc 5.2, 5.4
va 5.5.

Py pa - Khdi lwong riéng cua xi mang, khdi lwong thé tich da (hodc soi), g/em®,
xac dinh theo cac muc 5.5.1 va 5.5.3.

pn- Khi lwgng riéng cua nude lay bang 1g/cm?.
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pc - Khéi lwong riéng cua cat, g/em®, xac dinh theo TCVN 331:1986; gié tri
thuong gip ddi voi cat song 2.62 + 2.65g/cm”.
5.7. Ldp 3 thanh phdn dinh hwéng
- Thanh phéan 1 goi 1a thanh phan co ban d4 tinh theo cac budc néu & cac phan trudc.
- Thanh phan 2 1a thanh phan ting 10% xi ming so v&i lugng xi mang ¢ thanh phan 1,
luong nude nhu thanh phan 1 hiéu chinh theo 5.2.2, d4, cat tinh lai theo trinh ty 5.5 -
5.6.
- Thanh phén 3 1a thanh phan giam 10% xi mang so véi lugng xi mang & thanh phan 1,
luong nude nhu thanh phan 1, d4, cat tinh lai theo trinh ty 5.5 - 5.6.

Néu trong cat ¢ chira soi (hat trén 5mm) thi lugng cat & cac thanh phan duoc
tang thém, lugng da (so1) dugc tinh gidm tuong ung voi lugng soi trong cat.
6. Thi nghi¢m kiém tra

Thi nghiém nham muc dich kiém tra 3 thanh phan tinh toan théng qua...thanh
phan d4p tng yéu ciu vé chit lugng bé tong, diéu kién thi cong va ...1m°.
Trinh tu thuc hién:
6.1. Chon khuén diic miu

S6 khuon can dic: mdi chi tiéu va ¢ 1 do tudi can diic 3 khuon thi nghiém, thir
chéng tham can 6 khuon. Kich thudc, hinh dang khuén can chon phu thudc Dpay COt
liéu 16n va chi tiéu can thi nghiém theo TCVN 3105:1993.
6.2. Xdc dinh thé tich mé trén V, dm’

V6i mdi thanh phan thi nghiém thyc hién 1 mé trén. Thé tich cia mot mé tron
c6 thé 1ay bang 1.2 + 1.5 lan thé tich tong s6 khudn can duc, nhung khéng nho hon 8
lit (thé tich tdi thiéu can cho thir do sut).
6.3. Xdc dinh khéi lwong vit liéu cho 1 mé trén

Khéi lwong xi mang (Xu), Cat (Cn), da (soi) (Dp), nudc (N va phu gia (PGy)
cho 1 mé tron tinh bang kg, dugc xac dinh theo cong thirc 6.1 + 6.5.

X =2 v (6.1)
1000

c - (6.2)
1000

D, =2 v (6.3)
1000
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=——xV 6.4

" “1000" " ©4)

PG, =C v (6.5)
1000

Trong d6 X, C, D, N, PG tuong tng 1a khdi lwong xi mang, cat, da (soi), nudc,
phu gia tinh cho 1m® bé tong, kg.

Chuan bj vat lidu:

- Phoi hodc sdy kho cét, da (soi). Khi dung cat d4 4m trong céc thi nghiém can
xac dinh d6 4m dé hiéu chinh khdi lugng & cac budc sau.

- Néu str dung vat liéu 4m thi luong cat, da dugc tinh ting trong tmg. Lugng
nudc yéu cau giam twong tng VSi sé nude ngdm trong cat va da.

6.4. Thi nghiém d¢ sut

- Vat liéu can dong roi tron thanh hdn hop theo TCVN 3105:1993.

- Thi nghiém d¢ sut dugc thuc hién theo TCVN 3106:1993. DB sai 1éch cho
phép so voi yéu cau +1cm. Néu khong dat c6 thé hiéu chinh nhu sau:

+ Néu do sut thuc té do duoc thap hon do sut yéu cau khoang 2 = 3cm thi cho
thém 5 lit nudc cho 1m® bé tdng. Néu do sut thap hon thuc t& 4 + 5cm tro 18n can ting
thém ca nudc 1an xi mang, giit nguyén ti 1¢ X/N. Dé ting mot cap do sut khoang 2 +
3cm can thém 5 lit nuéc.

+ Néu d6 sut vuot qua do sut yéu cau khoang 2 + 3cm thi ting thém ca cat va da
khoang 2 + 3% so v&i khéi lugng ban dau. Néu do sut vuot 4 = Scm tré 1én thi tang
dong thoi khoang 5% X, C va D.

Khdi luong ting thém dugc ghi vao nhat ky twong tng bang cac ki hiéu X, C,,
D, va N..

Sau d6 hon hop dugc tron lai bﬁng xéng cho tdi déng mau roi thu lai do sut.
Thoi gian thyc hién diéu chinh va thi nghiém do sut khong nén kéo dai qua 15 phut.
6.5. Piic mdu, xdc dinh khoi lwong thé tich, bio dwong méu.

Hon hop bé téng sau khi chuan do sut duoc tron déu lai va dic thanh céc to
mau theo chi dan cia TCVN 3105:1993. Khdi luong thé tich ctia hdn hop da d¢am chat
Yo (kg/m®) dugc xac dinh bing thing riéng hodc ngay trén khudn dic theo TCVN
3108:1993. Sau dé cac mau dwoc bao dudng theo TCVN 3105:1993.
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6.6. Xdc dinh cwong dj nén va cac chi tiéu khac
6.6.1. Cuong d nén cua bé tong xac dinh theo TCVN 3118:1993.

Céac mau kich thude khac mau chuan can chuyén d6i vé mau chuan 150 x 150 x
150mm bing cac hé sd twong tmg ghi trong TCVN 3118:1993.
6.6.2. Céc chi tiéu co ly khac cia bé tong (cudng do udn, o chéng tham...) yéu cau
duoc x4c dinh theo cac TCVN lién quan hién hanh (xem muc 2.6 ctia chi dan nay).
6.7. Chon thanh phan bé tong chinh thirc
6.7.1. Trén co so 3 thanh phan d4 thi nghiém, chon mot thanh phan dam bao:
- C6 cudng do nén va udn thuc té (R,) vuot mac bé tong yéu cau thiét ké 1a cuong do
nén R, va R,. Mtrc vuot theo thong ké trung binh cua giai doan san xuat trudc trén
cling tram tron tir cling cac ngudn nguyén liéu dé dam bao xac suit 95% mau thir ldy
tai hién truong vuot mac. Néu khong co s6 liéu théng ké, so bo c6 thé léy mac vuot
khoang 10% ddi véi cac tram tron can ty dong, 15% ddi véi cac tram tron cén, dong
thu cong.
- C6 céc chi tiéu co 1y khac (@6 chdng mai mon, do chéng tham...) dat hodc vuot gia tri
thiét ké yéu cau.
6.7.2. Khi khong c6 thanh phan nao dat yéu cau
dé ra thi dung do thi Ry = flX/N) trén co s6 3 R |
gi4 tri ing vai 3 ti 16 X/N d4 thi nghiém. Lay
gia tri cuong d6 yéu cau chiéu vao duong
thang quan hé roi déng xudng truc hoanh tim
XIN can thiét. TUr d6 tinh lai N, C, D theo

yc

cac budc nhu dd néu o phan 4 cua chi din '

nay.

Céach 1am nay chi 4p dung dugc khi 3 diém _

lap thanh quan hé duong thing va thanh O XINg XIN
phan chon c6 X/N nam trong pham vi £20% ving ngoai cac gia tri X/N da thi nghiém.
Véi bé tong cac cong trinh thay loi, thuy dién thuong c6 yéu cau nghiém khic vé do
chéng tham nudc thi sau khi chinh lai thanh phan nhu d& néi ¢ trén, can c6 thi nghiém

lai vé d6 chong tham nudc.
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6.8. Higu chinh khéi lwong vit liéu
Sau khi chon thanh phan chinh thirc, hiéu chinh khéi lugng vat liéu dé dam bao
san lugng du 1m® nhu sau:
6.8.1. Xéac dinh thé tich mé tron thuc té
_ (X, +X)+(C,+C)+(D, +D,)+(N, +N,)+PG,

3
Vy (m)
Yo

Trong do:

X Cn Dy Ny PG Khéi lwong xi ming, cat, da, nudc, phu gia ban dau, kg (xem
muc 6.3).

X, Cy, Dy, Ni Khéi luong xi miang, cat, d4, nudc dua thém vao trong qué trinh thi
nghiém diéu chinh d6 sut, kg (xem muc 6.4).

6.8.2. Khoi luong vat lidu thuc té

X =2tk (kg) (6.7)

C- Cm\/* o (kg) 6.8)

p=2nt> (k) (6.9)

N = No N, (kg) (6.10)
Vﬁ

PG = P\fm (kg) (6.11)

t
Trong d6: X, C, D, N, PG - Khdi lugng xi mang, cat, ¢4, nudc, phu gia (¢ thanh phan
da duoc chon chinh thirc) cho san luwgng du 1m®,
6.9. Viét phiéu thanh phdn bé tong
Phiéu chon thanh phan bé téng can thé hién cic nodi dung sau:
- DPon vi hodc nguoi dat hang
- Mac bé téng va cac tinh ning yéu cau
- Tén cong trinh hoac noi st dung bé tong
- Tinh ning chinh, ma s6 cac phiéu thir co 1y vat liéu kém theo d4 sir dung
- Thanh phan vat liéu cho 1m?® bé téng tinh theo vat liéu kho
- Céc ghi chl: vé luong soi trong cat va cac yéu cau khdng ché khac

- Tén, chir ki nguoi thuc hién, diu co quan thyc hién.
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7. Thanh phan bé tong hién truwong
Cin cr vao thanh phan bé tong do phong thi nghiém cap, diéu chinh thanh phan
bé tong hién truong pht hop v6i d6 4am thyc té cua vat lidu.

7.1. Piéu chinh thanh phan theo dé dm cét liéu

Xp = X (7.1)
Cn = C(1 + W/100) (7.2)
Dy, = D(1 + W4/100) (7.3)
Ni = N - C.W¢/100 - D.W¢/100 (7.4)

Xp, Chy Dp, Ni: Khéi lugng xi ming, cat, d4, nude thanh phan, kg.
X, C, D, N: Khéi luong xi mang, cat, d4, nudc caa thanh phan thi nghiém muc 6.9, kg.
W., Wg: Do am twong Gng cua cat, da %.
Khi chi udc tinh duoc d6 am cua cat, d4 can khéng ché chat ché luong nude
trong Ny, dam bao hdn hop trén ra cho dung do sut thiét ké.
7.2. Piéu chinh cat, dd theo lwong ngdm séi trong cdt
Ch = C(1 + S.'/100) (7.5)
D, =D - C.S"/100 (7.6)
Trong do:
Ch, Dn: Khéi lugng cat, da ciia thanh phan hién truong, kg.
S.™: Luong soi trong cat sot lai trén sang 5mm, xac dinh qua thi nghiém, %.
C, D: Khéi luong cat, da ctia thanh phan thi nghiém, kg.

Néu trong thanh phan thi nghiém luong séi trong cat da dugc tinh bl vao cét thi
can so sanh lugng soi trong cét thuc té hién trudng S," voi lugng soi & thanh phén thi
nghiém S. Khi d6 gia tri trong céc cong thirc S;" trong cac cong thirc 7.5 va 7.6 duge
thay bang (Ss" - So).

7.3. Vdt liéu cho mot mé tron mdy
7.3.1. Hé s6 ra bé tong B

1
X C D

pvx pvc pvd

B = (7.7)

Trong do:

X, C, D: Khéi lugng xi mang, cat, d4 (s6i) trong 1m?® bé tong, kg.

Puxs Pver Pud - Khdi luong thé tich xbp (@6 ddng) cua xi mang, cat, da (soi), tinh bang
kg/m®. S6 liéu thudng gip pw = 1100 + 1300kg/m®; p.. = 1350 + 1450kg/m®; pyg =
1350 + 1450kg/m?; pys = 1500 + 1550kg/m®.
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7.3.2. Thé tich bé tdng Vine tdi da c6 thé tron 1 mé trong thing may dung tich Vpay:

Ve = B. Vinay (7.8)
7.3.3. Vat liéu thuc té cho 1 mé tron may X, C;, Dy, Ng, PG
X1 = Xn- Ve (7.9)
C1=CpVie (7.10)
D; = Dp.Vme (7.11)
N; = Np.Vme (7.12)
PG =PG.V (7.13)

7.4. Phwong phdp ting d¢ sut hén hop bé tong

Khi thi céng c6 yéu cau ting d6 sut (gap nat két ciu qua day cbt thép, thoi tiét
néng, gio...) co thé ting do sut hdn hop bé tdng theo nguyén tic: dong thoi ting nudc
va tang xi mang, giir nguyén ti 1& X/N va luong cdt liéu. Néu chi thém nude dé ting do
sut, cudng do bé tdng s& giam va khong dat yéu cau thiét ké dé ra.
8. Vidu
8.1. Tinh toan thanh phan bé tong

Vi du 1. Bé tong mac 20 (MPa) sir dung xi mang mac 30 (MPa).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Mac (theo cudng do nén): 20MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Céc tinh nang khac: khong; Mo6i truong st dung: thong thuong.
1.2. DBiéu kién thi cong
- Tén va dic diém két cau: San BTCT day 10cm, gi6i han Dpay (theo 3.1) <20mm.
- Thoi gian thi cong 1 mé tron: 40 phiit  Dam dui, t° méi truong 29°C.
- C4c yéu cau cong nghé khac: khong.
1.3. Vat liéu ché tao
- Xi ming: Bim Son PCB30, cudng d6 thuc té 37.8 MPa, thi nghiém theo p.p TCVN
6016:1995.
- ba (so61): Dung soi
Khéi lugng riéng pg = 2.56g/cm?, khéi luong thé tich xdp pyg = 1520kg/m>;
Puong kinh hat 16n nhat 20mm. Do hdng giira cac hat V, = 41.0%.
- Cét vang: Khéi luong riéng p. = 2.62g/cm®
Mo dun do 16n My = 2.5, lugng hat trén sang 5Smm: khong.
- Phu gia: khong.
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2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 7-8cm.
2.2. Xéc dinh lugng nude N:
Theo muc 5.2, tra bang 5.2: N =195 - 10 (do dung soi) = 185 lit.
2.3. Xac dinh ti 16 X/N: Theo muc 5.3, ap dung cong thirc (5.1), hé s6 A = 0.5 (tra
bang 5.3).

X_R
N AR,

20x1.15

=——+05=1.712
0.50x37.8

- So sanh gia tri X/N tim duoc véi cac yéu cau & muc 5.3.5 va 5.3.6, lay X/N = 1.712.
2.4. Xéc dinh ham lugng xi mang X:

Theo muc 5.4, ap dung cOng thic (5.4):

X =(X/N).N=1.712 x 185 = 317kg

Hiéu chinh nuéc N: theo muc 5.2, khi X < 400kg thi khéng can hiéu chinh.
2.5. Xac dinh ham lugng phu gia: khong dung phu gia, PG = 0.
2.6. Xéc dinh ham lugng cot liéu 16n Pa (so1):
2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):

V, =X 4N =317/3.1 + 185 = 287 lit

Px
2.6.2. Xac dinh hé sé du vira Kg: theo muc 5.5.2, tra bang 5.8:
Kq =1.38 + 0.06 (do dung soi) = 1.44
2.6.3. Xac dinh ham luong cbt lidu 16n D (S): theo muc 5.5.3, &p dung cong thic (5.7):

D Pug B 1520
r,(ky -)+1 041x(1.44-1)+1

=1287kg

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =|1000- L+R+ﬁ Xp, = 1000—(3ﬂ+%+@} x 2.62 = 550kg
Py P4 Pp 31 25 1

3. Céc thanh phdn dinh hwéng

\ o Thanh phan vit liéu cho 1m® bé tong
Thanh phan bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co sé 317 550 1287 185 -
Thanh phan 2 - Giam 10% XM | 285 567 1297 185 -
Thanh phan 3 - Tang 10% XM 349 536 1274 185 -
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Ghi chu: Trong thanh phan 2 va thanh phan 3 ing véi lwong xi mang méi, heong D, C
tinh lai theo trinh ty 2.6 va 2.7.

Vidu 2. Bé tong mac 30 (MPa) sit dung xi mang mac 30 (MPa).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Mac (theo cudng do nén): 30MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Céc tinh nang khac: khong; Mo1 truong sir dung: thong thuong.
1.2. Diéu kién thi cong
- Tén va dic diém két cdu: Cot, dam mat do cot thép |y, = 50mm.
- Thoi gian thi cong 1 mé tron: 40 phiit  Dam dui, t° méi truong 28°C.
- C4c yéu cau cong nghé khac: khong.
1.3. Vat liéu ché tao
- Xi mang: Bim Son PCB30, cudng d6 thyc té 47 MPa, thi nghiém theo p.p nhanh.
- Ba (so61): B4 dam
Khéi lugng riéng pg = 2.61g/cm®, khdi luong thé tich xdp pyg = 1430kg/m®;
Puong kinh hat 16n nhat 20mm. D¢ hdng giira cac hat V; = 46.0%.
- C4t vang: Khéi lwong riéng p, = 2.65g/cm®
Mo dun d6 16n My, = 2.5, lugng hat trén sang 5mm: khéng.
- Phu gia: khong.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 5-6¢cm.
2.2. Xéc dinh lugng nude N:
Theo muc 5.2, trabang 5.2: N =190 lit.
2.3. Xac dinh ti 16 X/N: Theo muc 5.3, 4p dung cong thirc (5.1), hé s A = 0.43 (tra
bang 5.3).

X_ Ry, g5 _30xL15

A 5 = +0,5=2.207
N AR, 0.43x47

- So sanh gia tri X/N tim duoc véi cac yeu cau & muc 5.3.5 va 5.3.6, lay X/N = 2.207.
2.4. Xéc dinh ham lugng xi mang X:
Theo muc 5.4, ap dung cong thirc (5.4):
X = (X/N).N =2.207 x 190 = 419kg
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Hiéu chinh nude N: khi X > 400kg ap dung cong thirc (5.5) theo muc 5.4.3
_ 10N —400 _ 10x190-400

" 10-X/N  10-2.207
Xhe = XIN X Ny = 2.207 x 192 = 424kg

=192lit

2.5. Xac dinh ham luong phu gia: khong dung phu gia, PG = 0.
2.6. Xéc dinh ham lugng cot liéu 16n Da (s01):
2.6.1. Tinh thé tich h6 xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):
V, =X 4N =424/31 +192 = 329 Iit
Px
2.6.2. Xac dinh hé s du vira Kg: theo muc 5.5.2, tra bang 5.8: Ky = 1.46
2.6.3. Xac dinh ham luong cbt lidu 16n D (S): theo muc 5.5.3, 4p dung cong thic (5.7):

D Pud 3 1430
ry(ky —)+1 0.46x(1.44-1)+1

=1180kg

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =|1000 - L+R+l Xp, = 1000—(4—24+@+gJ x 2.65=580kg
Py P4 Pp 31 256 1

3. Céc thanh phdn dinh hwéng

. Thanh phan vat liéu cho 1m?® bé tong
Thanh phan bé tong
X, kg | C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co sé 424 580 1180 192 -
Thanh phan 2 - Giam 10% XM | 382 608 1194 190 -
Thanh phan 3 - Tang 10% XM 466 550 1170 196 -

Ghi chG: Véi lwong xi mdng méi ¢ thanh phan 2 va thanh phan 3 leong nwée N dwoc
hiéu chinh theo 2.4, lwong D, C dwoc tinh lai theo trinh tu 2.6 va 2.7.

Vi du 3. Bé tong mac 40 (MPa) sit dung xi mang mac 30 (MPa).

1. Céc théng sé ddu vao

1.1. Y&u cau vé bé tong:

- Mac (theo cudng do nén): 40MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Cac tinh nang khac: khéng; Méi truong sir dung: viing ngap nudc bién.

1.2. Diéu kién thi cong

- Tén va dic diém két cdu: Cau cang, mat do cot thép Iy, = 50mm.

- Thoi gian thi cong 1 mé tron: 40 phait  Dam dui, t° méi trudng 29°C.
g g P
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- Cé4c yeu cau cong nghé khéc: tram tron can dong tu dong.
1.3. Vat liéu ché tao
- Xi mang: S6ng Gianh PCB30, cuong d6 thuc té 40 MPa, thi nghiém theo p.p TCVN
6016:1995.
- Ba (so61): Ba dam
Khéi lugng riéng pg = 2.64g/cm®, khdi luong thé tich xdp pyg = 1405kg/m®;
Puong kinh hat 16n nhat 20mm. D¢ hdng giira cac hat V; = 47.0%.
- Cét vang: Khéi luong riéng p. = 2.62g/cm®
Mo dun d6 16n My, = 2.90, lugng hat trén sang 5mm: 10%.
- Phy gia: Siéu déo giam nudc 18%, ham luong chét kho 40%.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 5-6¢m.
2.2. Xéac dinh lugng nude N: Theo muc 5.2, tra bang 5.2:
N =190 - 0.18 x 190 (dung phu gia) = 156 lit.
2.3. Xé4c dinh ti 18 X/N: Theo muc 5.3, 4p dung cong thirc (5.2), hé sd A; = 0.32 (tra
bang 5.3).

X _ Ry o 40xtl
N AR, 0.32x40

-0,5=2.938

- So sanh gia tri X/N tim duoc véi cac yeu cau & muc 5.3.5 va 5.3.6, lay X/N = 2.938.
2.4. Xéc dinh ham lugng xi mang X:
Theo muc 5.4, ap dung cong thirc (5.4):
X = (X/N).N =2.938 x 156 = 458kg
Hiéu chinh nude N: khi X > 400kg ap dung cong thirc (5.5) theo muc 5.4.3

_ 10N —400 _10x156 — 400
"“T10-X/N  10-2.938

Xhe = XIN X Ny = 2.938 x 164.3 = 483kg
2.5. Xac dinh ham lugng phu gia: PG = 1%.XM = 0.01 x 483 = 4.83 lit.
Theo muc 5.2: lugng nudce tron thue té 164.3 - 4.83 x 60% = 161.4 lit.

=164.3lit

2.6. Xac dinh ham luong cbt liéu 16n P4 (soi):
2.6.1. Tinh thé tich ho xi mang: theo muc 5.5.1, 4p dung cong thirc (5.6):
v, =X LN =483/3.1 +164.3 = 320 lit
Py

2.6.2. Xac dinh hé s du vira Kg: theo muc 5.5.2, tra bang 5.8: Ky = 1.52
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2.6.3. Xac dinh ham luong cbt liéu 16n D: theo muc 5.5.3, ap dung cong thic (5.7):

D Pug 3 1405
ry(ky -)+1 0.47x(1.52-1)+1

=1129g

2.7. Xac dinh ham luong ¢t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C= {1000—[1 2 ﬁﬂ X p, = {1000 - (483 1129, 1643)} x 2.62 = 661kg

Py P4 Pp 31 264 1
Ghi cha: Cat khong sang, heong hat trén Smm tinh vao da
C, = C(1 + S./100) = 661x(1 + 10/100) = 727 kg
D; = D -C;. S¢/100 = 1129 - 661x10/100 = 1063 kg.
3. Céc thanh phdn dinh hwéng

Thanh phan vat liéu cho 1m?® bé tong

Thanh phan bé tong
X, kg C, kg D, kg N, lit | PG, lit

Thanh phan 1 - Co s& 483 | 727 (661) | 1063 (1129) | 161.4 | 4.83

Thanh phan 2 - Giam 10% XM | 435 | 767 (697) | 1076 (1146) | 157 | 4.35

Thanh phan 3 - Tang 10% XM | 531 | 682 (620) | 1054 (1116) | 166 | 5.31

Ghi chu: tri s6 C, D trong ngodc khi sang cat qua sang 5mm.

Vi du 4. Bé tong mac 50 (MPa) sir dung xi mang mac 40 (MPa).

1. Céc théng sé ddu vao

1.1. Y&u cau vé bé tong:

- Mac (theo cudng do nén): 50MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.

- Cac tinh nang khac: khong; Mo61 truong st dung: thong thuong.

1.2. Diéu kién thi cong

- Tén va dac diém két ciu: Tru ciu (cﬁu vuot duong cao téc), mat do cot thép Imin =

100mm.

- Thoi gian thi cong 1 mé tron: 90 phit  Dam dui, t° méi truong 22°C.

- Céc yeu cau cong nghé khéc: tram tron can dong tu dong.

1.3. Vat liéu ché tao

- Xi mang: Séng Gianh PCB40, cuong d6 thyc té 55 MPa, thi nghiém theo p.p nhanh.

- B4 (so61): Ba dam
Khéi lwong riéng pgy = 2.63g/cm®, khéi luong thé tich x6p pvg = 1500kg/m?:;
Puong kinh hat 16n nhat 70mm. D¢ hdng giira cac hat V; = 43.0%.
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- C4t vang: Khéi luong riéng p. = 2.62g/cm®
Mo dun d6 16n My = 2.4, lugng hat trén sang 5Smm: 0%.
- Phy gia: déo hda cao giam nudc 15%, ham luong chat kho 40%.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon d6 sut: Theo muyc 5.1, tra bang 5.1 chon DS = 5-6¢m, can tang thém 2cm (do
thoi gian thi cong dai 90 phut). Do d6 DS = 7-8cm.
2.2. Xéc dinh lugng nudc N: Theo muc 5.2, tra bang 5.2:
N =180 - 0.15 x 180 (dung phu gia) = 153 lit.
2.3. Xé4c dinh ti 18 X/N: Theo muc 5.3, 4p dung cong thirc (5.2), hé sb A; = 0.27 (tra
bang 5.3).

X_ Ry g5 _ 50x1

AR ~05 = ~05=32
N AR, 0.27x55

- So sanh gia tri X/N tim dugc véi cac yu cau ¢ muc 5.3.5 va 5.3.6, lay X/N = 3.2.
2.4. Xéc dinh ham lugng xi mang X:

Theo muc 5.4, ap dung cong thirc (5.4):

X = (X/N).N =3.2 x 153 = 490kg
Hiéu chinh nude N: khi X > 400kg ap dung cong thirc (5.5) theo muc 5.4.3
_ 10N - 400 _ 10x153-400
" 10-X/N  10-32
Xhe = XIN X Npe = 3.2 X 166 = 531kg

2.5. Xac dinh ham luong phu gia: PG = 1%.XM = 0.01 x 531 = 5.31 lit.

Theo muc 5.2: lugng nudce tron thue té 166 - 5.31 X 60% = 162.8 lit.

=166lit

2.6. Xac dinh ham luong cbt liéu 16n P4 (soi):
2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):
v, =X 4N =531/3.1 + 166 = 337 Iit
Px
2.6.2. Xac dinh hé sb du vira Kg: theo myc 5.5.2, tra bang 5.8: Ky = 1.47
2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):

oo Pu _ 1500
r,(k,—D)+1 0.43x(L.47-1)+1

=1248kg

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =|1000- L+R+l Xp, = 1000—(5—31+%+@J x 2.62 =491kg
Py P4 Pp 31 263 1
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3. Céc thanh phdn dinh hwéng

. o Thanh phan vat lidu cho 1m® bé tong
Thanh phan bé téng

X, kg C, kg D, kg N, lit | PG, it
Thanh phan 1 - Co s& 531 491 1248 162.8 5.31
Thanh phan 2 - Giam 10% XM 478 538 1261 157.9 4.78
Thanh phan 3 - Tang 10% XM | 581 449 1235 1679 | 5.81

Vi du 5. Bé tong mac 60 (MPa) sir dung xi mang mac 40 (MPa).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Méc (theo cudng do nén): 60MPa ¢ tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Céc tinh nang khac: khong; Moi truong sir dung: thong thuong.
1.2. Biéu kién thi cong
- Tén va dic diém két ciu: Dam, cot nha cao tﬁng, mat do cdt thép Inin = 60mm.
- Thoi gian thi cong 1 mé tron: 40 phiit  Dam dui, t° méi truong 32°C.
- Céc yeu cau cong nghé khéc: tram tron can dong tu dong.
1.3. Vat liéu ché tao
- Xi mang: Song Gianh PCB40, cudng d6 thuc té 49.2 MPa, thi nghiém theo p.p
TCVN 6016:1995.
- Ba (so61): Ba dam
Khéi lwong riéng pgy = 2.64g/cm®, khéi luong thé tich x6p pug = 1540kg/m*;
Puong kinh hat 16n nhat 40mm. D¢ hdng giira cac hat V; = 42.0%.
- C4t vang: Khéi lwong riéng p. = 2.62g/cm®
Mo dun d6 16n My, = 2.97, lugng hat trén sang 5mm: 0%.
- Phu gia: siéu déo liéu cao giam nudc 22%, ham lugng chat kho 35%.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 7-8cm.
2.2. Xéc dinh lugng nudc N: Theo muc 5.2, tra bang 5.2:
N =180 - 0.22 x 180 (dung phu gia) = 140.4 lit.
2.3. Xéac dinh ti 1¢ X/N: Theo muc 5.3, ap dung cong thuc (5.2), hé sb6 A; = 0.32 (tra
bang 5.3).
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X_ R _
N AR,

_60x1.1
0.32x49.2

-0,5=3.69

- So sanh gia tri X/N tim duoc véi cac yéu cau & muc 5.3.5 va 5.3.6, lay X/N = 3.69.
2.4. Xéc dinh ham lugng xi mang X:
Theo muc 5.4, &p dung cong thirc (5.4):
X = (X/N).N =3.69 x 140.4 = 518kg
Hiéu chinh nude N: khi X > 400kg ap dung cong thirc (5.5) theo muc 5.4.3

_ 10N —400 _ 10x140.4 — 400
10— X/N 10 —3.69

Xhe = XIN X Npe = 3.69 x 159 = 587kg
2.5. Xéc dinh ham lugng phu gia: PG = 1.8%*XM = 0.018 x 587 = 10.57 lit.
Theo muc 5.2: lugng nuée tron thye té 159 - 10.57 x 65% = 152.1 lit.

=159lit

2.6. Xéc dinh ham lugng cot liéu 16n Pa (so1):
2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):
V, =X 4N =587/3.1 + 159 = 348 lit
Px
2.6.2. Xac dinh hé s du vira Kg: theo muc 5.5.2, tra bang 5.8: Ky = 1.56
2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):

D Pud B 1540
r,(k, —1)+1 0.42x(1.56 —1) +1

=1247kg

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =|1000- L+R+l Xp, = 1000—(5;87+12£+@J x 2.62 = 470kg
Py Py Pn 31 264 1

3. Céc thanh phdn dinh hwéng

. o Thanh phan vt lidu cho 1m® bé tong
Thanh phan bé tdng
X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co sé 587 470 1247 152.1 10.57
Thanh phan 2 - Giam 10% XM 528 502 1255 147.0 9.50
Thanh phan 3 - Tang 10% XM 646 394 1226 157.4 11.63
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Vi du 6. Bé tong méac 30/5.0 (MPa) sir dung xi mang mac 30 (MPa) (R, =30; R, =
5.0).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Mac (theo cudng do nén): 30MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Céc tinh nang khac: R, = 5.0; Méi truong st dung: thong thuong.
1.2. Diéu kién thi cong
- Tén va dic diém két cdu: Bé tong duong bay khong cot thép day 24cm.
- Thoi gian thi cong 1 mé tron: 40 phat  Dam dui, ban; t° méi truong 27°C.
- C4c yéu cau cong nghé khac: khéng.
1.3. Vat liéu ché tao
- Xi mang: Bim Son PCB30, cudong do thuc té 48 MPa, thi nghiém theo p.p nhanh.
- P4 (s0i): Pa dam sach, cap phdi hat tdt, it thoi det.
Khéi lugng riéng pg = 2.63g/cm®, khdi luong thé tich xdp pyg = 1430kg/m®;
Puong kinh hat 16n nhat 40mm. D¢ hdng giira cac hat V; = 46.0%.
- Cét vang: Khéi luong riéng p. = 2.63g/cm®
Mo dun d6 16n My = 2.75, lugng hat trén sang 5mm: 0%.
- Phu gia: khong.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 3-4cm.
2.2. Xac dinh lugng nudc N: Theo muc 5.2, tra bang 5.2: N = 175 lit.
2.3. Xéac dinh ti 1¢ X/N: Theo muc 5.3, ap dung cong thuc (5.2), hé sb6 A; = 0.43 (tra
bang 5.3).

X_ Ry g5 _ 30015

SAR 5 = +05=2.17
N AR, 0.43x48

- So sanh gia tri X/N tim duoc véi cac yéu cau & muc 5.3.5 va 5.3.6, lay X/N = 2.17.
2.4. X4c dinh ham lugng xi mang X:
Theo muc 5.4, ap dung cong thirc (5.4):
X =(X/N).N =217 x 175 = 380kg
2.5. Xac dinh ham luong phu gia: PG = 0.
2.6. Xac dinh ham luong cbt liéu 16n P4 (soi):

2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):
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v, =X 4N =380/3.1 + 175 = 2908 Iit
Py
2.6.2. Xac dinh hé s du vira Kq: theo muc 5.5.2: Ky = 1.45 (tra bang 5.8) + 0.2 (diéu
5.5.5.2) =1.65.
2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):

D Pud B 1430
r,(k, —1)+1 0.46x(1.65-1) +1

=1101kg

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

c=|1000-| X+ 2 N, - 1000—(@+£’1+@j « 2.63 = 746k
Py Py Pn 31 263 1

3. Céc thanh phdn dinh huwéng

. L Thanh phan vat liéu cho 1m?® bé tong
Thanh phan bé tong

X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co s& 380 746 1101 175 -
Thanh phan 2 - Giam 10% XM 342 771 1109 175 -
Thanh phan 3 - Tang 10% XM 418 789 1021 177 -

Vi du 7. Bé tdng méc 30 (MPa) - B8 sir dung xi miang mac 30 (MPa) (R, =30; B =
8.0at).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Mac (theo cudng do nén): 30MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Cac tinh nang khac: B = 8at; M0i truong sir dung: thong thuong.
1.2. Biéu kién thi cong
- Tén va dic diém két cau: Bé nude, mat do cdt thép lmin = 120, tudong day 200.
- Thoi gian thi cong 1 mé tron: 60 phit  Dam dui; t° mdi truong 20°C.
- Céc yeu cau cong nghé khac: Tram tron can dong tu dong.
1.3. Vat liéu ché tao
- Xi mang: Bim Son PCB30, cudng d6 thyc té 48 MPa, thi nghiém theo p.p nhanh.
- B4 (so01): Ba dam.
Khéi luong riéng pg = 2.63g/cm?, khéi lugng thé tich xdp pug = 1430kg/m?;
Puong kinh hat 16n nhat 40mm. D¢ hdng giira cac hat V; = 46.0%.
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- C4t vang: Khéi luong riéng p. = 2.62g/cm®
Mo dun d6 16n My = 2.5, luong hat trén sang 5mm: 0%. Luong hat < 0.3mm
(17%).
- Phu gia: khong.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 5-6¢cm.
2.2. Xéac dinh lugng nudce N: Theo muc 5.2, tra bang 5.2: N =180 lit.
2.3. Xéac dinh ti 1¢ X/N: Theo muc 5.3, ap dung cong thuc (5.2), hé s6 A; = 0.43 (tra
bang 5.3).

X_ Ry o5 _ 30x.1

LA 5 = +05=21
N AR, 0.43x48

- So sanh gia tri X/N tim dugc véi cac yu cau ¢ muc 5.3.5 va 5.3.6, lay X/N = 2.2,
2.4. X4c dinh ham lugng xi mang X:
Theo muc 5.4, ap dung cong thirc (5.4):
X = (X/N).N = 2.2 x 180 = 396kg
2.5. Xac dinh ham lugng phu gia: PG = 0.
2.6. Xac dinh ham luong cbt liéu 16n P4 (soi):
2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):

V, =X N =396/3.1 + 180 = 308 it
Py
2.6.2. Xéac dinh hé s6 du vira Kg: theo muc 5.5.2: Ky = 1.42 (tra bang 5.8) + 0.15 (diéu
5.5.5.2) = 1.57.
2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, &p dung cong thic (5.7):

Pud 1430

D= = =1133kg
r,(ky —1)+1 0.46x(1.57-1)+1

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =|1000 - L+R+l Xp, = 1000—(ﬁ+@+@j x 2.62 = 685kg
Py P4 Pp 31 263 1
2.8. Kiém tra ham luong hat min <0.3:

X + Ceo3 = 396 +685x17% = 513kg (dat yéu cau bang 3.4)
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3. Céc thanh phdn dinh hwéng

. L Thanh phan vat liéu cho 1m?® bé tong
Thanh phan bé tong

X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co s6 396 685 1133 180 -
Thanh phan 2 - Giam 10% XM 356 711 1111 180 -
Thanh phan 3 - Tang 10% XM 436 653 1121 184 -

Vi du 8. Bé tong mac 30 (MPa) - M, = 0.3 sir dung xi ming mac 40 (MPa) (R, =
30; d6 chéng mai mon 0.3g/cm?).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Mac (theo cudng do nén): 30MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Céc tinh nang khac: P chdng mai mon My, = 0.3g/cm?; Mbi trudng st dung: thong
thuong.
1.2. Diéu kién thi cong
- Tén va dic diém két cau: Bé tong I6p mat duong.
- Thoi gian thi cong 1 mé tron: 45 phit  Dam ban; t° moi truong 27°C.
- C4c yéu cau cong nghé khac: khéng.
1.3. Vat liéu ché tao
- Xi mang: Bim Son PCB40, cudng d6 thyc té 54 MPa, thi nghiém theo p.p nhanh.
- ba (so1): ba dam granit.
Khéi lugng riéng pg = 2.62g/cm®, khdi luong thé tich xdp pyg = 1400kg/m®;
Puong kinh hat 16n nhat 20mm. D¢ hdng giira cac hat V; = 47.0%.
- Cét vang: Khéi luong riéng p. = 2.62g/cm®
Mo dun d6 16n My, = 2.46, lugng hat trén sang 5mm: 0%.
- Phu gia: khong.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 3-4cm.
2.2. Xéac dinh lugng nudc N: Theo muc 5.2, tra bang 5.2: N =185 lit.
2.3. Xéac dinh ti 1¢ X/N: Theo muc 5.3, ap dung cong thuc (5.2), hé sb6 A; = 0.43 (tra
bang 5.3).
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X R,

X_ Ry o5 _30xL15
N AR,

= +0,5=1.99
0.43x54

- So sanh gia tri X/N tim duoc véi cac yéu cau & muc 5.3.5 va 5.3.6, lay X/N = 1.99.

2.4. X4c dinh ham lugng xi mang X:
Theo muc 5.4, ap dung cong thirc (5.4):
X = (X/N).N =1.99 x 185 = 368kg
2.5. Xéc dinh ham lugng phu gia: PG = 0.
2.6. Xéc dinh ham lugng cot liéu 16n Da (so1):
2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):

V, =X 4N =368/3.1 + 185 = 304 lit

Px
2.6.2. Xac dinh hé sb du vita Kg: theo muc 5.5.2: Ky = 1.41 (tra bang 5.8).

2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):

D Pud 3 1400
r,(ky -)+1 047x(1.41-1)+1

=1174kg

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =|1000- L+R+l Xp, = 1000—(@+%+@J x 2.62 = 650kg
Py Py Pn 31 262 1

3. Céc thanh phdn dinh hwéng

. o Thanh phan vat lidu cho 1m® bé tong
Thanh phan bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co s6 368 650 1174 185 -
Thanh phan 2 - Giam 10% XM 331 672 1183 185 -
Thanh phan 3 - Tang 10% XM 405 626 1164 186.5 -

Vi du 9. Bé tong mac 40 (MPa) - khdng co, sit dung xi mang mac 40 (MPa).

1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:

- Mac (theo cudng do nén): 40MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.

- Cac tinh nang khac: Bé tong khong co; Moi truong sir dung: thong thuong.

1.2. Diéu kién thi cong
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- Tén va dic diém két cau: Bé tong chén bu 16ng, Kich thudc thong thuy vach hd va bu
16ng: 60mm, héc sau 1m.
- Thoi gian thi cong 1 mé tron: 30 phit  Dam ban; t° moi truong 20°C.
- Céc yeu cau cong nghé khac: Tram tron can dong ty dong.
1.3. Vat liéu ché tao
- Xi mang: S6ng Gianh PCB40, cuong d6 thuc té 61 MPa, thi nghiém theo p.p nhanh.
- B4 (so01): Ba dam.
Khéi lugng riéng pg = 2.64g/cm®, khéi luong thé tich xdp pyg = 1405kg/m>;
Puong kinh hat 1én nhat 10mm. D9 hdng giira cac hat V, = 47.0%.
- C4t vang: Khéi lwong riéng p. = 2.63g/cm®
Mo dun d6 16n My, = 2.75, lugng hat trén sang 5mm: 0%.
- Phu gia: AC-89 liéu dung 8%.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 7-8cm.
2.2. Xac dinh lugng nudc N: Theo muc 5.2, tra bang 5.2: N = 205 lit.
2.3. Xéac dinh ti 18 X/N: Theo muc 5.3, 4p dung cong thirc (5.2), hé sb A; = 0.43 (tra
bang 5.3).

X_Ro 05301 45 5177
N~ AR, 0.43x61

- So sanh gia tri X/N tim duoc véi cac yéu cau & muc 5.3.5 va 5.3.6, lay X/N = 2.177.
2.4. Xéc dinh ham lugng xi mang X:
Theo muc 5.4, &p dung cong thic (5.4):
X = (X/N).N =2.177 x 205 = 446kg
Hiéu chinh nude N: khi X > 400kg ap dung cong thirc (5.5) theo muc 5.4.3

_ 10N —400 _10x205- 400
"“T10-X/N  10-2.177

Xhe = XIN X Npe = 2.177 x 211 = 459kg
2.5. Xac dinh ham luong phu gia: PG = 8%*XM = 0.08 x 459 = 36.7 lit.
Theo muc 5.2: lugng nudce tron thue té: 211 + 3.7 = 214.7 lit.

=211lit

2.6. Xac dinh ham luong cbt liéu 16n P4 (soi):
2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):
X

V,=—+N = (468 + 36.7)/3.1 + 214.7 = 375 lit
Px
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2.6.2. Xac dinh hé s du vira Kg: theo muc 5.5.2: K4 = 1.56 (tra bang 5.8).
2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):

Pug 1405

D= - =1112kg
r,(k,—D)+1 0.47x(1.56-1)+1

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

c=|1000-| X+ P NI, - 1000—(468”’6'7 Jui2, 2147) x 2.63 = 537kg
Py Py Pn 3.1 2.64 1

3. Céc thanh phdn dinh huwéng

. o Thanh phan vat lidu cho 1m® bé tong
Thanh phan bé tdng
X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co s6 459 537 1112 215 36.7
Thanh phan 2 - Giam 10% XM 413 583 1121 210 33.0
Thanh phan 3 - Tang 10% XM 505 492 1100 220 40.4

Vi du 10. Bé tdng mac 30 (MPa) - bom, sit dung xi mang mac 40 (MPa).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Mac (theo cudng do nén): 30MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Céc tinh nang khac: khong; Moi truong sir dung: thong thuong.
1.2. Biéu kién thi cong
- Tén va dac diém két cdu: Bé tong san.
- Thoi gian thi cong 1 mé tron: 60 phiit  Dam ban; t moi truong 22°C.
- Céc y8u cau cong nghé khac: Bom bé tong.
1.3. Vat liéu ché tao
- Xi mang: Bim Son PCB40, cudng d6 thuc té 51.5 MPa, thi nghiém theo p.p nhanh.
- B4 (so01): Ba dam.
Khéi lwong riéng pg = 2.63g/cm?, khéi lugng thé tich xdp pug = 1410kg/m?;
Puong kinh hat 16n nhat 20mm. D¢ hdng giira cac hat V; = 46.0%.
- C4t vang: Khéi luong riéng p, = 2.63g/cm®
Mo dun d6 16n My, = 2.5, lugng hat trén sang 5mm: 0%.

- Phu gia: Déo hoa cao.
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2. Trinh tw tinh todn thanh phan cdp phoi bé tong

2.1. Chon d¢ sut: Theo muc 5.1, tra bang 5.1 chon DS = 5-6¢cm, dung phu gia déo hoa
cao cho bé tong bom lay DS = 13-14cm.

2.2. Xéac dinh lugng nudc N: Theo muc 5.2, tra bang 5.2: N =190 lit.

2.3. Xéac dinh ti 1¢ X/N: Theo muc 5.3, ap dung cong thuc (5.2), hé s6 A; = 0.43 (tra
bang 5.3).

X R,
—= +
N AR,

5 =ﬂ+0,5=1.99
0.43x51.5

- So sanh gia tri X/N tim duoc véi cac yéu cau & muc 5.3.5 va 5.3.6, lay X/N = 1.99.
2.4. Xéc dinh ham lugng xi mang X:
Theo muc 5.4, ap dung cong thirc (5.4):
X = (X/N).N =1.99 x 190 = 378kg
2.5. Xac dinh ham luong phu gia: PG = 1%*XM = 0.01 x 378 = 3.78 lit.
2.6. Xéc dinh ham lugng cot liéu 16n Pa (s01):

2.6.1. Tinh thé tich h6 xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):

v, =X 4N =378/3.1 + 190 = 312 Iit
Px
2.6.2. Xac dinh hé s du vira Kq: theo muc 5.5.2: Kq = 1.43 (tra bang 5.8) + 0.2 (diéu

55.2.1) =1.63.
2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):

o P _ 1410 ~
r,(k,—1)+1 0.46x(1.63-1)+1

093kg

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =|1000- L+R+l Xp, = 1000—(@+@+@J x 2.63 =717kg
Py Py Pn 31 263 1

3. Céc thanh phdn dinh hwéng

. Thanh phan vét liéu cho 1m?® bé tong
Thanh phan bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co sé 378 717 1093 190 3.8
Thanh phan 2 - Giam 10% XM 340 741 1101 190 3.4
Thanh phan 3 - Tang 10% XM 416 686 1085 192 4.2
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Vi du 11. Bé tdng mac 30 (MPa) - thai gian thi cong 2 gio, Sir dung xi mang mac
30 (MPa).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:
- Mac (theo cudng do nén): 30MPa & tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.
- Céc tinh nang khac: thoi gian thi cdng 2 gio; Mai truong sir dung: thong thuong.
1.2. Diéu kién thi cong
- Tén va dic diém két cdu: Bé tong san.
- Thoi gian thi cong 1 mé tron: 120 phdt Dam dii; t° mi truong 22°C.
- Céc y8u cau cong nghé khac: Bom bé tong.
1.3. Vat liéu ché tao
- Xi mang: Bim Son PCB30, cudng d6 thyc té 44 MPa, thi nghiém theo p.p nhanh.
- B4 (so01): Ba dam.
Khéi lwong riéng pg = 2.62g/cm?, khéi lugng thé tich xdp pug = 1420kg/m?;
Puong kinh hat 1én nhat 20mm. D9 hdng giira cac hat V, = 46.0%.
- Cét vang: Khéi luong riéng p. = 2.62g/cm®
Mo dun d6 16n My, = 2.5, lugng hat trén sang 5mm: 0%.
- Phy gia: Phu gia cham ninh két, déo hda cao giam 12% nudc, ham luong chat kho
30%. Ton that d sut khi ding phu gia 3 + 4cm/gio.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon d6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 3-4cm, cong thém 4cm cho
ton that do sut gid thir 2, DS = 7cm.
2.2. Xéc dinh lugng nude N:
Theo myc 5.2, tra bang 5.2: N =195 - 0.12 x 195 = 172 lit.
2.3. Xé4c dinh ti 18 X/N: Theo muc 5.3, 4p dung cong thirc (5.2), hé sé A; = 0.43 (tra
bang 5.3).

X _ Ry g5 30x1

AN 5 = +0,5=2.244
N AR, 0.43x44

- So sanh gia tri X/N tim duoc véi cac yeu cau & muc 5.3.5 va 5.3.6, lay X/N = 2.244,
2.4. Xéc dinh ham lugng xi mang X:
Theo muc 5.4, ap dung cong thirc (5.4):
X = (X/N).N =2.244 x 172 = 386kg
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2.5. Xac dinh ham luong phu gia: PG = 1%*XM = 0.01 x 386 = 3.86 lit.
Theo muc 5.2: lugng nudc tron thue té: 172 - 3.86 x 0.7 = 169 lit.

2.6. Xéc dinh ham lugng cot liéu 16n Pa (so1):

2.6.1. Tinh thé tich h6 xi ming: theo muc 5.5.1, &p dung cong thirc (5.6):

V, =X 4N =386/3.1 + 172 = 296 lit
Px
2.6.2. Xac dinh hé s du vira Kg: theo muc 5.5.2: K4 = 1.40 (tra bang 5.8).
2.6.3. Xac dinh ham luong cbt lidu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):
oo Pu_ _ 1420
Tk, —1)+1  0.46x(1.40-1)+1

=1199g

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):

C =11000- L+R+l Xp, = 1000—(@+@+EJ x 2.62 = 644kg
Py Py Pn 31 262 1

3. Céc thanh phdn dinh huwéng

. o Thanh phan vt lidu cho 1m® bé tong
Thanh phan bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co s& 386 644 1199 169 3.86
Thanh phan 2 - Giam 10% XM 347 673 1209 160.70 3.47
Thanh phan 3 - Tang 10% XM 425 629 1188 169.25 4.25

Vi du 12. Bé tdng méac 25 (MPa) - thao cop pha sau 8 ngay, sir dung xi ming mac

40 (MPa).
1. Céc théng sé ddu vao
1.1. Y&u cau vé bé tong:

- Mac (theo cudng do nén): 25MPa ¢ tudi 28 ngdy. Mau chuan 150 x 150 x 150mm.

- Céc tinh nang khac: thao van khudn sau 8 ngay, Ry. = 85%Ry; M6i truong st dung:

thong thuong.
1.2. Diéu kién thi cong

- Tén va dac diém két cdu: Bé tong san.

- Thoi gian thi cong 1 mé tron: 45 phit  Dam dui; t° méi truong 22°C.

- Céc yeu cau cong nghé khac: Tram tron can dong tu dong.

1.3. Vat liéu ché tao
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- Xi ming: Bim Son PCB40, cuong do thuc té 46.4 MPa, thi nghiém theo p.p
6016:1995.
- ba (so1): ba dam.
Khéi lwong riéng pg = 2.63g/cm?, khéi lugng thé tich xdp pug = 1420kg/m?;
Puong kinh hat 1én nhat 20mm. Do hdng giira cac hat V, = 46.0%.
- Cét vang: Khéi luong riéng p. = 2.63g/cm®
Mo dun d9 16n My = 2.75, lugng hat trén sang 5mm: 0%.
- Phy gia: Phu gia déo héa cao giam 13.5% nudc, ham lugng chat kho 30%.
2. Trinh tw tinh todn thanh phan cdp phoi bé tong
2.1. Chon @6 sut: Theo muc 5.1, tra bang 5.1 chon DS = 3-4cm.
2.2. Xéc dinh lugng nude N:
Theo muc 5.2, tra bang 5.2: N =185 - 0.135 x 185 = 160 lit.
2.3. Xé4c dinh ti 18 X/N: Theo muc 5.3, 4p dung cong thirc (5.2), hé sé A; = 0.50 (tra
bang 5.3).
Théo cbp pha sau 8 ngdy (an toan 1 ngay, tinh toan liy R;), cudng do yéu cau
Ryc =25 x 85% = 21.25 MPa.

X_ R g5 _(2125/07)x11
N AR, 0.5x46.4

+0,5=1.94

- So sanh gia tri X/N tim duoc véi cac yéu cau & muc 5.3.5 va 5.3.6, lay X/N = 1.94.
2.4. X4c dinh ham lugng xi mang X:

Theo muc 5.4, ap dung cong thirc (5.4):

X = (X/N).N =1.94 x 160 = 310kg

2.5. Xac dinh ham luong phu gia: PG = 1%*XM = 0.01 x 310 = 3.10 lit.

Theo muc 5.2: lugng nude tron thue té: 160 - 3.10 x 0.7 = 157.83 lit.
2.6. Xac dinh ham luong cbt liéu 16n P4 (soi):
2.6.1. Tinh thé tich ho xi ming: theo muc 5.5.1, ap dung cong thirc (5.6):

V, =X 4N =310/3.1 + 160 = 260 lit

Px
2.6.2. Xac dinh hé s du vira Kg: theo muc 5.5.2: K4 = 1.37 (tra bang 5.8).
2.6.3. Xac dinh ham luong cbt liéu 16n D: theo muc 5.5.3, 4p dung cong thic (5.7):

Pug 1420

D= = =1214kg
r,(k,—D)+1 0.46x(137-1)+1

2.7. Xac dinh ham luong c6t liéu nho C: theo muc 5.6, ap dung cong thic (5.8):
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X D N

C= 1000—[—+—+_j xpc{looo—(—+
Py Pa  Pn 3.1

3. Céc thanh phdn dinh hwéng

310 1214 160

263 1

+_ﬂ x 2.63 = 732kg

. o Thanh phan vt lidu cho 1m® bé tong
Thanh phan bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan 1 - Co sé 310 732 1214 157.83 3.1
Thanh phan 2 - Giam 10% XM 279 750 1223 158.04 2.8
Thanh phan 3 - Tang 10% XM 341 715 1204 157.62 3.4
8.2. Thi nghiém kiém tra
Vi du 13. Trinh ty chung
1. Thanh phan bé tong thi nghiém
. Thanh phan vt liéu cho 1m? bé tong
Thanh phan bé tong _ _
X, kg C, kg D, kg N, lit PG, lit
Thanh phan thi nghiém 335 660 1180 195 -

2. Trinh tw chung
2.1. Chon khudn duc

2.1.1. Cudng d6 nén: Kich thudc khudn 150 x 150 x 150mm; s6 tudi can dbc 7, 28

ngay; s6 khudn can duc 6 vién.
2.1.2. Céc tinh ndng khac: khong
2.2. Thé tich mé tron: V, = 1.5x 6 x (1.5 x 1.5 x 1.5) = 30 lit

2.2.1. Ham lugng xi mang X:

Xm = (X.V)/1000 = 335 x 30/1000 = 10.05 kg
2.2.2. Ham luong cbt liéu nho C:
Cm = (C.Vy)/1000 = 660 x 30/1000 = 19.8 kg

2.2.3. Ham luong cbt liéu 16n

D:

Din = (D.V;)/1000 = 1180 x 30/1000 = 35.4 kg

2.2.4. Ham lugong nude N:

Nm = (N.Vy,)/1000 = 195 x 30/1000 = 5.85 lit.

khamibk@gmail.com

48




Chi déin kj thugt - Chen thanh phan bé tong cac logi

Vi du 14. Piéu chinh d6 sut

1. Thanh phan bé tong thi nghiém: DS yéu cau = 5-6cm.

. Thanh phan vat liéu cho 1m?® bé tong
Thanh phan bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan thi nghiém 1 360 660 1815 180 -
Thanh phan thi nghiém 2 420 640 1211 160 4.2
Thanh phan thi nghiém 3 400 680 1145 175 4.2

2. Piéu chinh dj sut

2.1. Gia sir thanh phan bé tong 1 ¢6 d6 sut thuc t& do duge 3cm can ting 2-3cm. Piéu
chinh thanh phan vat liéu nhu sau:

- Luong nudce tron: Ny = N +5 =180 + 5 =185 lit.

X =360 kg.

C =660 kg.

D = 1815 kg.

- Ham luong xi mang: X; =
- Ham lugng cot liéu nho: C; =
- Ham luong cdt ligu 16n: D, =
2.2. Gia sir thanh phan bé tong 2 ¢6 d6 sut thuc té do dugc 1ecm can ting 4-5cm. Diéu
chinh thanh phan vat liéu nhu sau:
- Luong nudce tron: Ny = N + 10 = 160 + 10 = 170 lit.
- Ham luong xi mang: X/N = const
= X/N.N; = 420/160 x 170 = 446 kg.

C =640 kg.

D = 1211 kg.
0.01 x 446 = 4.46 lit.

- Ham luong cdt liéu nho: C; =
- Ham luong cdt ligu 16n: D, =
- Ham luong phu gia: PG;=1% X X; =
2.3. Gia sir thanh phan bé tong 3 c6 do sut thuc té do duwoc 8cm can giam 2cm. Diéu
chinh thanh phan vat liéu nhu sau:

- Luong nudce tron: Ny = N = 175 lit.

X =400 kg.

C(1+0.02) =680 x (1 +0.02) = 694 kg.

D(1 +0.02) = 1145 x (1 + 0.02) = 1168 kg.

- Ham luong xi mang: X; =
- Ham luong cét liéu nho: C; =

- Ham luong cdt ligu 16n: D, =
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Vi du 15. Thoi gian thi cong

1. Y&u cau thoi gian thi cong bé tdng hién truong:

Thanh phan vat liéu cho 1m?® bé tong

X, kg C, kg D, kg N, lit PG, lit
340 770 1085 185 3.0
2. Két qua thi nghiém ton that do sut theo thoi gian nhu sau:
Thoi gian, phuat 0 30 60 90 120 150 180
bd sut, cm 13 9 7 5 3 15 0
Biéu dd ton that dj sut theo thoi gian
16
14
12 ™
c 10 \
g ¢ \\\
6 \\
4 1 \\
2 N
0 :
0 30 60 90 120 150 180 210 240
t, phut

Két qua thi nghiém cho thdy: sau 120 phiit hon hop bé téng dat dg sut DS150 = 3cm
dam bao diéu Kién thi cong (@am mdy). Nhw vdy, thanh phan bé tong thi nghiém dat

yéu cau cho thoi gian thi cong 2 gio.
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Vi du 16. Chon thanh phin chinh thirc.

Thanh phan vat liéu Két qua thi nghiém
3L a n KLTT .
. A cho 1m* bé téng 28 ngay
Thanh phan bé tong Hhbt
e Rn MPa | v, kg/m®
) b m
kg | kg | kg | nit | T e
Thanh phén 1-Coso 419 | 580 | 1185 | 192 | 2392 34.2 2392
Thanh phén 2 - Giam 10% XM | 377 | 607 | 1194 | 192 | 2405 28.9 2380
Thanh phin 3 - Tang 10% XM | 461 | 553 | 1176 | 192 | 2396 | 40.3 2403
Mac thiét ké 30.0

Cudng d6 nén thi nghiém caa thanh phan 1 vuot qua 14% so voi cuong do yéu

cau thiét ké. Nhu vay, thanh phan 1 dugc chon 14 thanh phan bé téng chinh thirc (theo

6.7). Biéu chinh thanh phan vat lidu theo vy la:

Vi = (419 + 580 + 1185 + 192)/2392 = 0.993

X =419/0.993 = 422 kg

C =580/0.993 = 584 kg

D =1185/0.993 = 1193 kg
N =192/0.993 = 196 lit.

8.3. Thanh phan bé tong hién truwong

Vi du 17. Piéu chinh thanh phin theo lwong ngim séi trong cat

1. Thanh phan bé tdng thi nghiém:

Thanh phan vat liéu cho 1m® bé tong

Thanh phan bé tong

X, kg

C, kg

D, kg

N, lit

PG, lit

Thanh phan thi nghiém

419

580

1185

192

2. Gia sir soi trong cat tai hién truong 1a Sy, = 12.5%. Thanh phan bé tong duoc dicu

chinh nhu sau:

- Ham lugng xi mang: Xy = X = 419 kg
- Ham lugng c6t liéu nho: C, = C(1 + S/100) = 580 x (1 +12.5/100) = 653 kg.
- Ham luong cdt liéu 16n: Dy = D -C.Sy/100 = 1185 - 653 x 12.5/100 = 1103 kg.

- Luong nudce tron: Ny = N =192 lit.

Thanh phan méi nhu sau:

X PO Thanh phan vit liéu cho Im° bé tong
Thanh phan be1Ong = =T 0" T D,kg | N, It | PG, i
Thanh phan thi nghiém 419 653 1103 192 -
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Vi du 18. Piéu chinh theo d6 4m cot liéu

1. Thanh phan bé tdng thi nghiém:

. L Thanh phan vat liéu cho 1m° bé tong
Thanh phan bé tong

X, kg C, kg D, kg N, lit PG, lit

Thanh phan thi nghiém | 499 482 1313 151 4.99

2. Gia sir tai hién truong d6 am cua cat W = 4%, d6 am ciia da Wy = 0.5%.
- Ham lugng xi mang: X, = X = 499 kg
- Ham luong cdt liéu nho: Cp = C(1 + W,/100) = 482 x (1 + 4/100) = 501 kg.
- Ham luong cdt liéu 16n: Dy, = D(1 + W¢/100) = 1313 x (1 + 0.5/100) = 1320 kag.
- Luong nudce tron: N, = N - C.W/100 - D.W4/100
=151 - 501 x 4/100 - 1320 x 0.5/100 = 1245 lit.
- Ham lugng phu gia: PG, = PG = 4.99 lit.

Thanh phan méi nhu sau:

. L Thanh phan vét liéu cho 1m° bé tong
Thanh phan bé tong

X, kg C, kg D, kg N, lit PG, lit

Thanh phan thi nghiém 499 501 1320 124.5 4.99

Vi du 19. Thanh phian mé tron may
1. Thanh phan bé tdng thi nghiém:

. L Thanh phan vét liéu cho 1m° bé tong
Thanh phan bé tong

X, kg C, kg D, kg N, lit PG, lit

Thanh phan thi nghiém 324 691 1228 160 3.24

2. Thanh phan bé tong hién truong - Vat liéu cho mot mé tron may, may tron co dung
tich 1200lit.

= 1 ~ 1000
X C D 324 691 1228

—t—+—
P P Py 115 14 1.42

=0.61

- Thé tich bé tdng tron toi da Ve
Vine =P . Vmgy = 0.61 x 1200 = 732 lit
- Ham luong xi mang X:

X1 = X.Vie = 324 x 732/1000 = 237 kg
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- Ham lugng phu gia PG:
PG; = PG.V,y = 3.24 x 732/1000 = 2.37 lit
- Ham luong c6t liéu nho C:
C1 = C.Vpe = 691 x 732/1000 = 505.8 kg
- Ham luong cét liéu 16n D:
D1 = D.Vine = 1228 x 732/1000 = 899 kg
- Lugng nudce tron N:
Nz = N.Vpe = 160 x 732/1000 = 117.12 lit

Thanh phan méi nhu sau:

Thanh phan vt liéu cho Im® bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan thi nghiém 237 505.8 899 117.12 2.37

Thanh phan bé tong

Vi du 20. Piéu chinh do sut tai hién trwong
1. Thanh phan bé téng thi nghiém: DS = 5-6cm

Thanh phan vt liéu cho Im® bé tong
X, kg C, kg D, kg N, lit PG, lit
Thanh phan thi nghiém | 490 640 1130 115 4.9

Thanh phan bé tong

2. Do syt thyc té tai cong truong do thoi tiét nong, yéu cau can dat 7-8cm, ting thém
2-3cm.

Diéu chinh thanh phan vat liéu nhu sau:
- Luong nudce tron: Ny= N +5=165+5 =170 lit.
- Ham luong xi mang: X/N = const

Xi = XIN.N; = 490/165 x 170 = 505 Kg.

- Ham luong cdt liéu nho: C; = C = 640 kg.
- Ham luong c6t liéu 16n: Dy = D = 1130 kg.
- Ham lugng phu gia: PG; = 1% x X; = 0.01 x 505 = 5.05 lit.
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Phu luc 1
XAC PINH GIOI HAN BEN CHIU NEN CUA XI MANG
BANG PHUGNG PHAP NHANH

1. Thiét bi thir

- Can dia 2000g;

- Thung chung mau;

- Bép dién (hay bép than);

- Thiing gitt mau;

- Dung cu dé tron hd xi mang;

- Ban dan;

- Méay ép 5T;

- Khuon 2 x 2 x 2cm bang kim loai.
2. Quy trinh thir

Can 400g xi mang, tron voi nudc thanh hd xi ming c6 d6 déo tiéu chuan
(TCVN 4029:1985). Puc 12 vién miu c6 kich thude 2 x 2 x 2cm bang hd xi mang nhu
d4 tron & trén. Cach tao mau nhu sau: d6 day hd xi mang vao ting 6 khudén. Ding que
sat @ 3+4mm choc mdi 6 khudn 10 cai tir xung quanh dan vao giita. Sau d6 dit khudn
Ién ban dian va quay 25 lan. Ding dao manh d4 lau am xén bang mit khuon roi dit 6
vién mau vao thing giit mau & nhiét do 20 + 2°C trong 20 gio.

Cho 6 vién mau con lai vao thung chung dun sbi cich thily trong 4 gid. Thoi
gian tir lac bat dau dun dén lac so6i khong cham qua 30 + 40 phat. Pun xong dé ngudi
trong thung chung 1 gid 10i lay khuén ra thao mau. Po lai kich thude timg vién mau,
Can tirng vién roi ép trén may dé xac dinh cuong d6 nén trung binh ciia cac vién chung
hoi (Rep)-

Sau 20 gio, 1dy 6 vién mau & thing gitt mau ra va ép dé xac dinh cuong do nén
trung binh cta céac vién dudng ho ty nhién (Ro).

Ren hodc Ro déu 12 gié tri trung binh cta 4 vién c6 gia tri cuong do nén cao nhat
trong 6 vién dem ép.

3. Tinh két qua
Tim ti 1€ gitra R, va Ro:

khamibk@gmail.com 54



Chi déin kj thugt - Chen thanh phan bé tong cac logi

Cuodng do nén cua xi mang sau 28 ngdy 6 thé tinh chuyén di theo cong thirc:

Rzg = K-Rch

Trong d6: K - hé s6 chuyén doi tly theo gia tri i (xem bang).

n 10 |11 |12 (13 |14 |15 |17 |18 |19 |20 |21 |22
K 1.15|1.07 | 1.00 {0.97 |0.96 |0.95 094 094 | 0.93 |0.93|0.92|0.92
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Phu luc 2
YEU CAU KY THUAT VA PHUONG PHAP THU
HAM LUONG CLORUA HOA TAN CUA COT LIEU

1. Yéu cau k¥ thuat

Ham lugng clorua hoa tan cia cot liéu can dugc khdng ché sao cho tong hop
lwong CI" trong 1m® bé tong khong vuot quéa 0.6kg theo JSCE - SP1 (Nhat Ban) hodc
khong vuot qua 0.4% xi mang theo BS 8110:1985 (Anh).

Trung binh CI trong cat dugc khong ché khong vuot qua 0.05% khéi lwong ddi
VGi bé tong cot thép thong thudng va khong vuot qua 0.005% khéi lwong ddi véi bé
tong cbt thép tmg suét trude. Néu ca cat, da va nude tron déu nhiém man thi phan tich
CI hoa tan trong timg vat liéu tinh tong CI', khéng ché theo luong CI” cho phép cho
Im3 bé tong hay khong vuot qué 0.1% xi mang.
2. Phwong phap thir

Dua theo tiéu chuan BS 812 part 117:1968.
2.1. Thiét bi chinh
- Tt sdy 200°C;
- Cén phén tich chinh x&c téi 0.001g;
- Dung cu thay tinh: pipet, buret, cdc, phéu loc.

Mau dugc tron déu lay 500g nghién min, 1ay phan qua sang 0.02mm, say kho &
105 + 5°C (Néu dung phuong phéap khoan 1y mau bot bé tong tai cong trinh lay 15g).
2.2. Céach thur

Can 5g mau da dugc chuan bi va sy kho cho vao binh ¢ nip kin, thém 100ml
nude cat lic 12 gio. Dé lang loc 1ay nude chiét dé xac dinh ham lugng clorua.

Dung phuong phap chuan d Morh hodc Volhard dé x4c dinh ham luong clorua

c6 trong nude chiét tir d6 tinh duge ham luong clorua trong cdt lidu.
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Phu luc 3
PHU GIA HOA HQC CHO BE TONG - YEU CAU KY THUAT (ASTM C494)

Phéan loai phu gia:

Loai A: Phu gia déo hoa

Loai B: Phy gia cham déng ran

Loai C: Phy gia tang déng ran

Loai D: Phy gia déo h6a cham déng ran

Loai E: Phy gia déo héa ting nhanh déng ran
Loai F: Phu gia siéu déo

Loai G: Phu gia siéu déo cham déng rin

Tham khao sach phu gia va hda chat dung cho bé tong

PGS. TS. l!GLI'l'I'-:H VIET TRUNG {Chii bidn)
TS. NGUYEN NGOC LONG
KS. NGUYEN BUC TH) THU BINH

PHU GIA
vi HOA GHAT

DUNG CHO BETONG

NHA XUAT BAN XAY DUNG
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Phu luc 4
THI NGHIEM XAC PINH THOI GIAN TON THAT PO SUT
CUA HON HOP BE TONG

1. Thiét bi thir

Theo TCVN 3106:1993.
2. LAy miu va chuin bi miu thir

Theo TCVN 3105:1993.
3. Quy trinh thir
- Sau khi tron xong hdn hop, tién hanh do do sut ban dau cia hdn hop bé téng theo
TCVN 3106:1993 (Ki hiéu DS,) khdng ché trong khoang thoi gian tir 0 + 5 phat sau
khi tron.
- Hon hop sau ting thoi diém 30°; 60°; 90°; 120°... duoc tron déu lai bang xéng rdi tiép tuc
do d6 sut. Ki hiéu DSz0; DSeo; DSeo; DS120... cho t6i khi bé tdng mat hoan toan do sut.
- DUNng céc gia tri DSq; DSgp; DSgo; DSgo; Vira xac dinh tién hanh dung bicéu do nhu
hinh V&.

12

10\
8

DS, cm

\

0 30 60 90 120 150 180 210
t, phit

—

- Tir gid tri 2 = 3cm & truc tung dong duong song song truc hoanh cit do thi ¢ diém A.
Gia tri 2 + 3cm 1a d6 sut t6i thiéu cho phép dam bé tdng bang may ¢ diéu kién thi cong
binh thuong. Trong truong hop thi cong kho hon, do sut tdi thiéu cé thé 1ay 4 + Scm.
Tir gia tri ndy ciing 1am nhur trén dé xac dinh diém A.
4. Tinh két qua

Thoi gian ton that do sut ciia hdn hop bé tong 1a khoang thoi gian tinh tir 0 (sau
khi tron) dén diém A khi d6 sut cOn lai gia tri nho nhéat c6 thé ddm chat hon hop bé
tong (trong vi du t = 60 phut).
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Phu luc 5
PHUONG PHAP KIEM TRA BIEN DANG BE TONG KHONG CO

1. Thiét bi thi

- Pong ho do bién dang c6 do chinh xac téi 0.001mm;

- Gia do gdm: ban thép 10 x 200 x 600mm c6 han 2 tru thép dé giit dong ho do;
- T4m ton mong ¢ gan 2 rau thép dé lién két voi bé tong & 2 dau mau thur.

2. Chuan bi mAu thir

- Dung khudn 10 x 10 x 40cm

- P4t 2 tAm ton mong &p sat mat trong cua 2 dau khudn

- Dung nildng mong phu kin mét trong cta khuon.

- Ptc mau theo TCVN 3105:1993

- Vén nildng phu kin bé mat trén mau, giir khong cho mau mat nudce trong vong 30’
3. Tién hanh thir

Sau 30 pht bao dudng, nhe nhang th4o d& 2 thanh khuén dimg va 2 dau khuon,
dat mau 1én gia do, can chinh cho dau kim dong hé tiép xtc truc tiép vao chinh giira
tAm ton mong dat & 2 dau mau. Gilt nguyén Iép nilong phi mau két hop dudng am
trong vong 14 ngay dau. M nilong va dé kho tu nhién trong 14 ngay tiép theo. Tri sd
dau tién cua dong ho duoc ghi vao so thi nghiém ngay sau khi thao thanh va dau
khuon.

Trong 6 gio dau, cir 30 phut ghi lai s do dong hd mot lan, tir gio thir 7 dén 24,
ctr 60 phut ghi lai s6 do dong hd mot lan, tir ngay thir 2 dén ngdy thir 28 mdi ngay ghi
lai s6 do ddng hd 2 1an vao gid ¢b dinh (vi du 10h va 5h).

4. Tinh két qua
Bién dang cua timg mau bé tong khong co tai thoi diém t duoc tinh theo cong

thure:
£=— mm/m

Trong do:

- I: chiéu dai mau thir (m);

- Al: khoang chénh léch chiéu dai gitra 1an do & thoi diém t so v6i ban dau (mm);

Do co clia bé tong tai thoi diém t 1a trung binh cong ciia phép thir 3 vién mau cling to
chinh xac toi 0.001mm.

Yéu cau:

- Sau 14 ngay dudng am lién tuc &4 = 0.1 + 0.4 mm/m;

- Sau 14 ngay tiép theo ngimg dudng am &, > 0.02 mm/m.
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