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THIET KE CAP PHOI CHO BE TONG
(MIX PROPORTION FOR CONCRETE)

L.Quy dinh vit li¢u
1. Thanh phan bé tong:

. . Cotligu | Cot liéu e
No XM Nuée Khi min thd Ghi cha
1 7- 16-21% | 1-3% |25-30% |51- Khdng bot
15% 31% khi
2. Nwée tron cho bé tdng (TCVN 302:2004)

e Khong chira vang dau hoic m&

e Tap chét hitu co < 15mg/l
e DO4<PH<I25
e Khdng c6 mau

e Ham luong mudi hoa tan < 2000, SOf_ < 600, CI" <350, cin khong tan <200 mg/1

L Mubi hoa lon Cin
M G TP tan sunfat Lot Cle khdng tan
1. Nudc tron BT va vira cho
két cau bé tong UST 2.000 600 350 20
2. Nude tron BT va vira cho
két cau bé tong thuong 5.000 2.700 1.200 200
3, Nude tron bé tong khong 10000 | 2700 | 3.500 300
cot thép
4. Nudc rua cot liu va bao
dudng BT co yéu cau trang tri 5.000 2.700 1.200 500
bé mat
5. Nudc bao dudng BT khong
yéu cau trang tri bé mat 30.000 2.700 20.000 500
6. Nudc tudi mach nging 1.000 500 350 500
3. Cat dung cho bé tong (TCVN 1770:1986)
Mirc theo nhém cat
Teén cac chi tiéu To Vira Nhé | Rétnho

1. Module d0 16n 2,5<den3,3 2 dén2,5 1 dén <2 0,7 dén<l
2. Khéi lugng thé tich xbp >1400 >1300 >1200 >1150
3. % KL lugng hat < 0,14 10 10 20 35
mm, khéng I6n hon N N N N
4. Viing Vung 1 Ving 1 Ving 2 Ving 3

A s . en Myrc theo mac bé tong (%0)

Tén c4c chi tiéu <75 150 — 200 5200

1. Sét, & sét, céc tap chat ¢ dang Khéng Khéng Khéng
cuc .
2. Lugng hat trén 5 mm, tinh bang 10 10 10
KL cat, khong I('m, hon
3. Ham lugng mudi sulfate, sulfite 1 1 1
theo SO3'khong lén hon .
4. Ham lugng mica, tinh bang % 15 1 1
KL cat, khong I6n hon
5.‘ Ham lugng bui, bun, sét, tinh 5 3 3
bang % KL cat, khdng Ion hon.
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6. Ham luong tap chat hitu co thir mau hai mau hai mﬁy
theo phuong phap so mau, mau cua chuan
dung dich trén cét khbng sam hon

4. Tinh cng tac cua bé tong
Tinh cong tac ( tinh dé tao hinh) n6 biéu thi kha nang l4p day khudn nhung van dam bao do dong nhét
trong mot diéu kién ddm nén nhét dinh.
Dé danh gia tinh cong tac, ngudi ta sir dung 3 chi tiéu: d6 luu dong, do giir nude, va do cimg.
D6 luu dong:
La chi tiéu quan trong nhat ciia hdn hop bé tong
N6 danh gia kha nang dé chay cta hdn hop bé tong
Puoc xac dinh béng do sut
Néu do sut bang khong thi tinh cong téc dugc dic trung bang do cimg

ANANENEN

5. CAc yéu t6 anh tinh cong tac
Luong nude nhao tron
e Luong nudc tao hd xi ming
e Luong nudc ding cho cét lidu ( dd can nudc)
Loai va lugng xi mang
e Luong nudc tiéu chuan
e Domin
e Thoi gian ninh két
Luong vita xi ming: (hd xi ming + cat): dé bao boc cbt lidu 16n (da)
Phu gia:
e D¢ gidm nudc phy gia
e Liéu luong sir dung
Nhiét d6 méi trudng

1. Trinh tu thiét ké:
1.Budrc 1: Chon d§ sut i
Tuy theo dang két cau, phuong thirc 46 BT, ta xac dinh DS theo bang sau (bang 1)

£ X D§ sut (cm)
Dang két ciu Tdida | Téi thidu

Méng va tuong BTCT 9-10 3-4
Dam tuong BTCT 11-12 3-4
Cot 11-12 3-4
Puong, nén, san 9-10 3-4
Khoi 16n 7-8 3-4
Bé tbng bom 14 - 20 9-14
Coc khoan nhoi 16 - 20

Khe, hdc nho khong dam dugc 18-22

2. Buéc 2: Xac dinh lrgng nuée tron ban dau:
Bang 2: lwgng nudc tron theo Mo dun va dj sut

Stt | do sut Kich thude hat 16n nhat Dmax
10 | 20 | 40 | 70
Mo dun d6 16n cua cat, Mdl
15-20- | 25- |15 | 20-|25- |15 |20- |25-|15- |20- | 25-
19 |24 23 | 1.9 24 |30 |19 2.4 30 |19 2.4 3.0

1-2 195 | 190 | 185 | 185 | 180 | 175 | 175 | 170 | 165 | 165 | 160 | 155

3-4 205 | 200 | 195 | 195 | 190 | 185 | 185 | 180 | 175 | 175 | 170 | 165

5-6 210 | 205 | 200 | 200 | 195 | 190 | 190 | 185 | 180 | 180 | 175 | 170

7-8 215 | 210 | 205 | 205 | 200 | 195 [ 195 | 190 | 185 | 185 | 180 | 175

9-10 220 | 215 | 210 | 210 | 205 | 200 | 200 | 195 | 190 | 190 | 185 | 180

11-12 | 225 | 220 | 215 | 215 | 210 | 205 | 205 | 200 | 195 | 195 | 190 | 185

13-16 | Theo DS 7-8 + déo hoa, theo DS 5-6 + déo hoa cao, theo DS 3-4 + siéu déo

0N B[WIN| -~

17-20 | Theo BS 9-10+ déo hda, theo DS 7-8 + déo hoa cao, theo DS 5-6+ siéu déo

Ghi chii: Khi cat ¢6 M6 dun >3: gidm 5 lit nuéc

3. Bwéc 3: Tinh ti 1€ xi méng - nwéc: X/N
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e KhiX/IN<25 L: Ry +0.5
N AR

X

Rn
AR,

R, = (mac BT) x (hé s6 an toan)

+ 1.1 @6i véi tram trén

+ 1.15 tram tr¢n thu cong

R,: cuong do thyc té cua XM 28 ngdy MPa

-0.5

X
e KhiXIN>25 —=
N

Hé s6 tra A va Al i
- Poi voi xi méang portland hon hop
- Thir theo TCVN 6061: 1997 thi A =0.50, Al=0.32

4. Buéc 4: HAm luwgng xi méing & phu gia
X
e Ximing: X :WX N

X
e Luong ding phu gia: PG = X x —
ong g phu gia 100

X : Ty I¢ phu gia str dung so voi luong xi mang, % ( tuy theo timg ching loai phu gia, Cty Vi Khanh
s& cung cip)

5. Buéc 5: Xéac dinh cot li¢u 16n (D4, s6i)
1000
r<k, 1
_l’_ -
P Py

Luong cbt liéu 16n: D =

pua © khoi lugng thé tich xp, g/m°
pvd 1 KhOi luong riéng cot ligu 16n, 2.66 - 2.68: da dam
pvd - Khoi Iugng riéng xi ming, 3.1g/cm3

X
V, = (P_ +N) thé tich hd xi mang
X
Pd
r=@1- PL) do6 rong cta da
d

Béng 5: Bang tra h¢ s6 Kd

M6 dun Kd tmg voi Vh
cat 225 | 250 | 275 | 300 | 325 | 350 | 375 | 400 | 425 | 450

3.0 133 | 138 | 143 | 148 | 152 | 156 | 159 | 1.62 | 1.64 | 1.66

2.75 130 | 135 | 140 | 145 | 149 | 153 | 156 | 159 | 1.61 | 1.63

2.5 126 | 131 | 1.36 | 141 | 145 | 149 | 152 | 155 | 1.57 | 1.59

2.25 124 | 129 | 1.34 | 139 | 143 | 147 | 150 | 1583 | 155 | 157

2.0 122 | 127 | 1.32 | 137 | 141 | 145 | 148 | 151 | 153 | 155

1.75 114 | 119 | 124 | 129 | 133 | 1.37 | 140 | 143 | 145 | 147

1.5 1.07 | 112 | 117 | 122 | 126 | 1.30 | 1.33 | 1.36 | 1.38 | 1.40

Hiéu chinh Kd: Khi BS > 12cm
Kd=Kd+0.1: Mdl < 2
Kd=Kd +0.15:Mdl =2-25
Kd =Kd + 0.2:dl > 2.5

6. Bude 6: HAM liwgng cot liéu nho (cat)

C={1OOO—(L+R+E+E)}><PC
P P P P,

P.Pq : khéi lugng riéng cua xi ming, khéi luong riéng cua da, g/cm’
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Py: kh(f)i lugng riéng cia nude, 1g/em®
P. : khéi luong riéng cua cat, g/cm® (2.62 — 2.65 g/lcm®)

7. Bude 7: Xay dyng ba thanh ph?m cép phéi:
Thanh phan 1: 1& thanh phan co ban nhu trém
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Thanh phan 2: tang 10% ham lugng xi mang nhu 1 va hiéu chinh lai cat da nhu budc 5 va 6

Thanh phan 3: giam 10% ham luong ...

(Theo nguyén tic cong thém 1 lit nuéc khi ting thém 10kg xi mang)

8. Buréc 8: Hiéu chinh lugng cét liéu theo lwgng hat > 5 mm va d§ 4m

Theo ham lwgng hat:

Che = C X (1 + x/100) trong d6 x = Luong hat > 5 mm

Dhe=D - (Crc—C)

Theo dd 4m

Cy¢=C x (1 +Wc/100)

Dy =D x (1 + Wd/100)

Nt = N - [(Dg-Dic)HC-Che)]

9. Bude 9: Kiém tra va hiéu chinh d6 sut (TCVN 3106:1993)

| BS tt - BS ye | < 2: khong can higu chinh

DS yc - DS tt =3 - 5: tang lugng nudc va xi mang

DS tt—DS yc=2-3:tang 2 — 3 % cat va da
BStt-DSyc=4-5:tang 3 -5% cat vada
|DStt—DS yc | > 5: thiét ké lai cap phoi

10. Bwée 10: Xac dinh cwong do nén (TCVN 3105: 1993, TCVN 3118: 1993).

11. Bude 11: Chon thanh phin bé tong chinh thirc

111. Vi du cép phdi

Y&u cau bé tong:

Bé tdng mac 30 MPa, cudng do nén sau 28 ngady : 30 MPa
Kich thudc mau chuén: 150*%150*150 mm

Piéu ki¢n thi cong:

Diéu kién cén tron: ty dong

Dic diém ciu tao thi cong: cot, bé tong dd bang bom.

Vit liéu ché tao:

Xi miing: PCB 40 Nghi Son. Cuong d6 thuc té: 52MPa

Cét li€u 16n: da dam 1*2 ¢cm, Dmax = 20 mm, Khéi lugng riéng: pq = 2.66 glcm3

khéi lugng thé tich x8p: pyg = 1420 kg/m®, d6 hit nudc: 0.3%, do 4m: 0.29%

Cét liéu nhé: cat vang, p.=2.64g/cm?, Mdl = 2.2, khéi lugng thé tich xbp: 1600 kg/m®, ham lugng hat

>5 mm : 3%, D6 Am W = 4%

Phu gia: Daratard 45 hda déo, lugng giam nudc : 8 — 12%, liéu ding 0.4%

Buwde 1: Tir bang 1 chon BS: 12cm ngay sau khi tron

|

Buéce 2: Xac dinh lugng nudc:
Tra bang 2 ta c6: N =210 —210*0.09 = 191 lit

4

Buwére 3: Xac dinh ti 1&¢ X/N:

R 30)(11

R +05= T
- 0.50x52

X =
N

+0.5=1.77(< 2.5)
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Budc 4: Xac dinh ham lugng xi mang va phu gia:
X = (XIN)*N =1.77*191=338 Kg PG=1.4*338/100=1.35 it

Buwdc 5: Xac dinh ham lugng cdt liéu 16n (D4)
e Trabang$5, co hé sé kd =1.39

I‘=(l—@)=0.47v =(E+191+@)=301 I
2660 h *31 1.2
. ) 1000 —
e Khoi lugng dd dam: D = 047x139 , 1 =1196kg
1.42 2.66

| |

Budc 6: Xac dinh ham luong cdt lidu nho (Cat)

C={1000- (238, 119 191 LOLyy 5 64-657kg
31266 1 12

Buédc 7: Hiéu Chinh Cat Da
Che = 657(1+ —_) =677  Ctt = 677(1+ ——) = 704
100 100
0.29

Ntt =191 (704 — 677) — (1179 - 1176) = 161

Dhc=1196- (677-657) <1176 Dit=1179(1+- )=

1179

% Cip phoi

X,kg | Ckg | D,kg | N, PG,I
338 704 | 1179 |161 |1.35

Pinh gia cuong dd nén trén két cAiu — TCXDVN 239:2006

- Pat yéu cau thiét ké khi: Rht > 0,9Ryc

e Rht: cuong do bé tdng hién truong

e Ryc: cudng do bé tdng yéu cau

Tinh toan tir mac bé tong: Ryc = 0.778 R s

e Ruts > 0,9R,. (TCXDVN 239:2006)

®  Rptmin > 0,75Ryc
Rrt 0.9Ryc = 0.7Ry (TCXDVN239:2006)
Rhtmin 0.6Rw
Rit 0.9Ryc = 0.7Ry (TCXDVN239:2006)
Rhtmin 0.6Rw«
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D=2.3 néu khoan theo phwong song song véi phuong d6 bé tong
D=2.5 néu khoan theo phuong vudng goc voi phuong d6 bé tong
ai: khoang cach tir tim thanh thép dén mép ngoai bé tong

dit:: duong kinh thanh thép
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