PHU GIA DUNG CHE TAO BE TONG PAM LAN
TRONG XAY DUNG PAP TRONG LUC

TS. NGUYEN PUC THANG
Vién Chuyén nganh bé téng - Vién KHCN xdy dung

Tém tat: Bai bdo trinh bay mot s6 van dé vé phu gia (phdn loai, tinh ndng cua phu gia, miic do
tiéu chudn hod phu gia cho bé tong ¢ Viét Nam, cdc loai phu gia cho bé tong dam ldn). Dong thoi
bai bdo trinh bay két qud ba truong hop su dung phu gia cho bé téng dam lan ma Vién cia chiing
t6i da thuc hién. Thong qua doé, tdc gid trao doi vé hai vdan dé: thiét ké lua chon thanh phdn bé tong

ddm ldn va kiém sodt chdt luong bé tong dam lan.

Hang nam, trén th€ giéi dang san xuit
khoang 1,5 — 2 ty mét khéi bé tong cac loai.
Trong tuong lai gdn bé tong van la mot trong
nhitng vat liéu xay dung chinh dung thi cong céc
cong trinh xay dung dan dung, cong nghiép,
duong, ciu, cang, san bay, cong trinh nang
lugng, thuy lgi ... Bé tong duoc dung rong rai
trong xay dung bai uu thé:

e Tinh cong nghé cao (c6 thé ché tao duoc két
cau, cdu kién v6i hinh dang bat ky);

e Str dung vat liéu tai chd. Do d6 c6 thé ché
tao bé tong & hau hét cac vung trén thé gidi;

e C6 thé ché tao két cau, ciu kién vdi cdc tinh
nang k§ thuat da dang (cudng do, khéi luong thé
tich...);

¢ Bén trong diéu kién tu nhién;

¢ Gia thanh thap so véi cac loai vat liéu khac
¢6 tinh nang tuong tu;

e Cong nghé sach (it ph€ thai va c6 kha nang
st dung phé thai cdc nganh cong nghiép khac).

Trong nén kinh t€ thi truong, khi ma dong
von dau tu can nhanh chéng sinh 16i, mot dang
bé tong méi dugc ap dung dé xay dung céc dap
cta cong trinh nang lugng, thuy loi: bé tong
dam lan. Ngoai cac uvu viét cia bé tong, bé tong
dam lan cho phép thi cong nhanh (3000 — 14000
m’ bé tong/ngay).

Chinh vi vay, hién nay va trong 8—10 nam t6i
G Viét Nam dang va s€ st dung bé tong dam lan
thi cong khoang 20 dap bé tong trong luc véi
khéi luong t6i 15 triéu m® beé tong.

Bé tong dam lan 1a bé tong ma qua trinh dam

chat duoc thuc hién bdi cong nghé rung—Ién
(rung c6 tai trong). Ngoai nhitng dac tinh chung
nhu bé tong thong thudng thi hén hop bé tong
dam lan c6 céc tinh chat dac biét nhu:

e Hon hop bé tong khong c¢6 do sut ;

e Lugng nudc tron thap (<150 lit/m’);

e Luong dung xi mang it.

Nhu vay chat lugng cua bé tong dam lan phu
thuoc rat 16n vao kha nang dam chat ctia hon
hop va mic do lién két giita cac 16p. Dé diéu
chinh céc tinh chét cua bé tong dam lan va tang
lién két gitra cac 16p da dam, st dung phu gia la
mot trong cac giai phap k¥ thuat duoc ap dung.

Phu gia bé tong 1a cac chat tron thém vao hon
hop bé tong nham diéu chinh mot hodc nhiéu
tinh chat ctia hon hop bé tong va bé tong.

Phu gia bé tong hién nay dugc sit dung rong
rai san xuat bé tong cong nghiép va tap trung va
duoc phan loai tuy theo nguén goc, dang va
luong st dung, tinh nang diéu chinh hoac hiéu
qua st dung.

1. Phan loai phu gia

e Theo M¥

- Nhom 1. Accelerating almixtures — phu gia
tang nhanh déng ran.

- Nhom 2. Air-entraming — Phu gia cu6n khi.

- Nhém 3. Water-relucing and set-controlling
— Phu gia giam nudc va di€u chinh thoi gian
dong két.

- Nhém 4. Finely divided mineral — Phu gia
khoéng.

- Nhém 5. Miscellanou — Phu gia téng hgp.
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e Theo Nga

- Nhém 1 . Phu gia hod hoc.

- Nh6ém 2 . Phu gia khoédng.

- Nhém 3 . Phu gia téng hop.

2. Tinh nang cta phu gia

Phu gia khi cho vao hén hop bé tong c6 thé
diéu chinh ting hoac giam nhiéu tinh chat cta
hoén hop bé tong va bé tong:

eDiéu chinh cdc tinh chat cua hon hop bé
tong

- Ho4 déo;

- Chong phén tang va giam tach nudc cta hon
hop bé tong;

- Kéo dai thoi gian dong két;

- Tang nhanh thoi gian dong két;

- Tang do dong nhat va tinh dé dam.

e Diéu chinh céc tinh chét cta bé tong

- Tang cuong do;

- Tang nhanh t6¢ do déng ran;

- Tang do chong tham;

- Ky nudc;

- Tang kha nang chéng dong - tan bang (tang
do bén bang gid);

- Tang kha nang can xa;

- Chong an mon;

- Cach dién;

- Dan dién;

- Giam co;

- Diéu chinh c4u tric;

3. Miic dé tiéu chuan hoa phu gia cho bé
tong 6 Viét Nam

Phu gia cho bé tong duoc st dung & Viét
Nam vao nhitng nam 60 cua thé€ ky XX. Cung
v6i su phét trién clia nganh cong nghiép bé tong
Viét Nam, sir dung phu gia dé cai thién tinh chat
cia hén hgp bé tong va bé tong ngay cang
nhiéu. Tiéu chuidn héa cdc san phim phu gia
cting dugc Nha nuéc Viét Nam chud trong. ba
ban hanh cdc tiéu chuén co ban nhu:

¢ TCVN 6882: 2001 Phu gia khodng cho xi
mang - yéu ciu k¥ thuat;

¢ TCXDVN 325: 2004 Phu gia hod hoc cho
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bé tong - Yéu cau ky thuat;

¢ TCXDVN 311: 2004 Phu gia khodng hoat
tinh cao dung trong bé tong - Silicafime va tro
trdu nghién min- Yéu ciu ky thuat;

¢TCVN ... 2007: Phu gia khodng cho bé
tong dam lan — Yéu cdu k¥ thuat.

4. Cac loai phu gia cho bé tong dam lan

Cac nhom phu gia chinh thuong dugc su
dung d€ diéu chinh nhitng tinh chat ctia hén hop
bé tong va bé tong dam lan khi thi cong dap bé
tong trong luc nhu:

e Phu gia cuon khi,

e Phu gia hoa déo — kéo dai thoi gian dong
két,

e Phu gia khodng.

4.1. Phu gia cuén khi

Loai phu gia nay duoc dua vao khi tron hon
hgp bé tong dam lan chu yéu & cac nude on déi
(khi hau lanh dué6i 0°C) nhdam tang do bén chong
bang gia. Do vay do6i véi bé tong dam lan dung
cho dap & Viét Nam khong céan thiét st dung
nhiing loai phu gia diéu chinh ham luong bot khi
trong bé tong dam lan trong cic cong trinh dap
va duong.

4.2. Phu gia hod deo — kéo dai thoi gian dong
két

Str dung phu gia nhém nay nham dat muc
dich:

- Tang tinh dé thi cong;

- Tang kha nang dinh két (lién két) va do
chong tham cta viing tiép gidp giita cac 16p do
bé tong trong qua trinh thi cong dap.

Do hén hgp bé tong dam lan su dung it xi
mang, it nudc va nhiéu cot liéu nén hiéu qua déo
hod cua phu gia 1a thap. Thong thuong lugng
phu gia tinh theo khoi lugng chat két dinh (bao
gbébm xi mang va phu gia khodng) va li€éu dung
thudng cao hon so véi hon hop bé tong déo.

Tinh nang phu gia nhém nay thuong dugc
dung chu yéu la kha nang kéo dai thoi gian dong
két ctia hon hop bé tong dam lan. Dac biét 1a d6i
vGi cdc dap ¢6 yéu cau cao vé cudng do chiu kéo
mat 16p, do chong thdm va do dong nhat cao.
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Bdng 1. Thoi gian dong két ciia RCC su dung phu gia kéo dai dong két

i 2 Phu z Siac
Loai phu Ko B BA Cot 2 Két qua thi
gia héa Se o igu |PMOR | Nyge | 921 nghigm thoi
déokéo | Xi (mm) nho | Khoang hoa | gian ninh két
daithoi | mang
ian ninh 5 ;
- 2550 | 12525 | 5125 ;':‘: ;ﬁ‘c

Gio: | Gio:

K K K K K K 1 i g

(kg) | (kg) (kg) | (kg) (kg) (kg) () (i) phit | phit
Phugia-1| 60 | 446 | 491 | 425 | 893 | 16032 | 149 | 2203 | 14547 | 164:17
Phugia-2 | 60 | 446 | 491 | 425 | 893 | 160.32 | 151 | 2,203 | 149:36 | 169:04
Phugia-3 | 60 | 446 | 491 | 425 | 893 | 160.32 | 145 | 1,763 | 151:05 | 170:16
Phugia-4 | 60 | 446 | 491 | 425 | 893 | 16032 | 149 | 2424 | 156:00 | 174:23
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Lugng dung cta phu gia nay khoang tir 0,5—
2% khéi lugng chat két dinh. Thoi gian bat dau
va két thic dong két cua hon hop bé tong dam
lan c6 thé kéo dai tir mot ngdy dén vai ngay
(bang 1, hinh 1, 2 va 3).

Hinh 2. Hén hop RCC su dung phu gia kéo
dai dong két sau khi dam

—m-Phuga-4

Hinh 1. Biéu
do thoi gian dong
két ctia RCC st
dung phu gia kéo
dai dong két

Hinh 3. Hon hop RCC khong sit dung phu gia
kéo dai dong két sau khi dam
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Nhu vay viéc Iua chon phu gia hoa déo—kéo dai
thoi gian dong két trong bé tong dam lan can dua
trén yéu cau ky thuat, toc do thi cong cua ting
cong trinh va phan tich lgi ich k¥ thuat—kinh t€.

4.3. Phu gia khodng

Phu gia khodng 1a thanh phan khong thé thi€u
trong bé tong dam lan trén thé gidi va & Viét
Nam. Tinh cén thiét st dung phu gia bén trong
bé tong dam lan qui dinh boi:

¢ C6 kha nang phan tng hoa 1y v6i Ca(OH),
giai phong trong qua trinh thuy hoa cua xi mang
dé tao ra cac chat c6 kha nang két dinh cdc hat
r0i thanh khai (thay th€ 1 phan xi mang);

e Giam nhiét thuy hoa cta xi mang va do dé
gidm nhiét do trong khoi dé;

e Giam do tdch nudc va phan ting cua hdn
hop bé tong dam lan;

e Tang do dé dam;

eNang cao do dic chac, kha niang chong
tham clia bé tong dam lan;

eGiam gia thanh bé tong va bao vé moi
truong (khi dung phé thai cong nghiép hoac vat
liéu dia phuong).

Phu gia khodng thuong duoc su dung duoi
dang nghién min. Kich thudc hat phu gia khodng
tuong duong voi kich thuoc hat xi mdng va cang
nho cang tot.

Trong bang 2 gidi thiéu tinh chat co 1y hoa
cia mot sO phu gia khoang su dung trong bé
tong dam lan & Viét Nam

Bdng 2. Tinh chdt co - ly — héa ciia mot s6 phu gia khodng

Phu gia khodng thuong duoc chia lam hai nhém:

- Phu gia khodng hoat tinh chia oxit silic vo
dinh hinh va céc loai oxit nhom, Oxit sat ... va
trong diéu kién nhiét do va 4p sudt khi quyén tc
dung véi hydroxit can xi tao thanh chat két dinh;

- Phu gia 1dp day khong chda oxit silic vo
dinh hinh va trong diéu kién nhiét do va ap suat
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khi quyén khong tac dung véi Ca(OH),.

4.4. Két qua cua ba truong hop st dung
phu gia cho bé tong dam lan

Sau day 1a két qua cua ba truong hop st dung
phu gia cho bé tong dam lan ma Vién clia ching
toi da thuc hién.

e Ddp RCC ciia cong trinh thuy dién thit nhdt



Yéu cau thiét k& :

- Khéi luong thé tich, T/m’:y > 2,4

- Cudng do chiu nén & tudi 180 ngay, MPa :
Rig =15

( Cudng do miu khoan, MPa : Rj3s >10 )

- Thanh phén bé tong st dung:

Xi mang Pooclang PC40, kg :  80;

Puzolan, kg 210;

Nudec, lit 145+ 158;

Phu gia khoang hoat tinh:

Phong M¥ (Thira Thién Hu€')

Gia Quy (Ba Ria — Ving Tau );

Phu gia kéo dai thoi gian dong két: khong st
dung;

Thi nghiém mau lay tai bé tong dap;

Cuong do mau khoan (P150) bé tong dap :
Ris =8,8-12,6 MPa

¢ Ddp RCC cua cong trinh thuy dién thir hai

Yéu cau thiét k& :

- Khéi luong thé tich, T/m’: y>24

- Cudng do chiu nén & tudi 180 ngay, MPa:

Rig =20

(Cuong do miii khoan , MPa : Rfys >12,0)

- Cuong do chiu kéo mat 16p, MPa:

Ris =06

- Hé s6 tham, cm/s : ©<107®,

- Thanh phan bé tong st dung:

Xi mang Pooclang PC40, kg :  90;

Puzolan, kg : 150;
Nudc, lit 132,
Phu gia hoat tinh :

Son Tinh ( Quang Ngai )

Gia Quy ( Ba Ria — Viing Tau);

Phu gia kéo dai thoi gian dong két: TM20;
SDR.

Thi nghiém kiém tra 14y tix bé tong dap:

- Khoi lugng thé tich ,T/m*: y =24

Vo= 2,24, Y= 2,56);

- Cudng do chiu nén mau khoan (®150), MPa:

Re_stang = 22,2+ 298(R.. =18,6; R, =42,6)

- Cuong d9o chiu kéo mat 16p, MPa :

R210 =0,68+124(R,,=040; R ,.=22).

e Ddp RCC cua cong trinh thuy dién thit ba

Yéu ciu cia thiét k€ (tudi 365 ngly)

- Khoéi luong thé tich, T/m*: y >2,4

- Cuong do chiu nén, MPa:
R™ >0952
RYP#0 >12 5

R >0,54
R >0,75

- Thanh phén bé tong st dung:

Xi mang Pooclang PC40, kg: 80;

Puzolan, kg : 160;

Nudc, lit : 145-155;

Phu gia hoat tinh: Gia Quy ( Ba Ria— Viing Tau);

Phu gia kéo dai thoi gian dong két: TM30; SDR.

Thi nghiém kiém tra 14y tir bé tong dap:

- Cuong d6 chiu nén mau khoan (P150), MPa:

Ros = 8,6;

- Cuong do chiu kéo mat 16p, MPa:

- Cuong do chiu kéo, MPa:

Ry® =0,54;
- Cuong do chiu kéo khoi, MPa:
R™ =0,75

5. May van dé can trao doi

5.1 Vé thiét ké lua chon thanh phdn bé tong
dam ldan

Tu nhitng phan tich 1y thuyét, kinh nghiém st
dung bé tong dam lan cua cdc nudc va thuc tién
ung dung bé tong dam lan thi cong mot s6 dap
trong luc & Viet Nam c6 thé thdy:

- Phu gia bé tong dam lan 1a mot bo phan cau
thanh bat budc;

- Céc loai phu gia c6 thé khai thdc tai Viét
Nam va ddp tng yéu cau thiét ké:

Phu gia khodng c6 thé dugc sit dung ca tro
bay va puzolan. Tuy nhién viéc 4p dung tiéu
chuén d4nh gi4 can tinh dén diéu kién lam viéc
clia dap va dac diém khi hau ciia Viét Nam.

Viéc tach bach lugng phu gia khoang va thanh
phan chat két dinh va lugng hat min tham gia vao
cai thién tinh cong tac va cac tinh chit cong nghé
khdc ctia hén hop bé tong dé lua chon thanh phin
hop 1y phtt hop v6i dac thu cua timg cong truong
v6i cac vat liéu ché tao bé tong va nang luc thi
cong cua nha thau va phti hop véi lugng vita trong
hén hgp bé tong dam lan 1a can thiét.

- Phu gia kéo dai thoi gian dong két nén st
dung. Dic biét diéu d6 1a can thiét d6i véi khi
hau néng & Viét Nam va nang luc thi cong cua
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céc don vi thi cong. Tuy nhién thoi gian bat dau
dong két can c6 nhitng nghién cttu va tong két
dé lya chon hgp 1y vira nang cao kha nang dinh
két 16p vira dam bao tién do thi cong va khong
lam giam céc tinh chat khac cua bé tong.
5.2.Vé kiém sodt chdt luong bé tong ddm lan
Bé tong dam lan cho phép thi cong dap véi

khoi luong 16n. Tuy nhién dao dong chat lugng
cta bé tong dap thuong cao hon bé tong thong
thuong (6 Nga va My, bé tong dap thuong cho
phép dao dong chat luong cao hon han bé tong
két cau). C6 thé thiy dao dong cudng do clia be
tong dam lan trong dap ¢ Viét Nam (trong khoi
dap cao khoang 11m) 1a kha cao (bang 3).

Bdng 3. Cdc ddc trung chdt luong ciia bé tong dam ldn trong ddp (mau khoan ldy tix ddp)

STT Ki kiéu Cuong do, MPa Do léch chudn, | Hé s6 bién dong,
Trung binh | Cao nhat | Nho nhét MPa %
1 Block A 29,8 42,6 18,6 14,2 47,6
2 Block B 22,2 28,4 18,6 5,7 25,7
3 Block C 24,8 26,7 22,3 2,6 10,5
4 Block D 25,2 40,4 25,2 8,8 34,9

Vi vay kiém sodt chét lugng trong toan bo
qua trinh thi cong anh hudng rat 16n dén chat
luong bé tong dap. DE nang cao chat lugng va
do dong nhat ctuia bé tong, kiém soat chat luong
can dugc thuc hién trén céc giai doan:

- Chudn bi vat liéu ché€ tao;

- Qud trinh tron, van chuyén, dé va dam;

- Kiém tra chat lugng bé tong trong dap.

Kiém tra chat luong hén hop bé tong tao
diém dau (sau khi tron) va tai diém cudi (tai
khoi dd) 1a can thiét va kiém tra tit ca cdc tinh
chat cong nghé.

Dé c6 thé tdng két két kinh nghiém khi thi
cong bé tong dam lan doi véi dap nén tién hanh
khoan 14y mau bé tong dap dé ddnh gia va phan
tich.

Summary
ADMIXTURE FOR MAKING ROLLER COMPACTED CONCRETE

IN BUILDING GRAVITY DAMS

By Dr. Nguyen Duc Thang
Director of The concrete Institute — The Science Technology Building Institute

The paper presents several problems of admixture (classification, characteristic, properties,
level of Vietnamese criteria, kinds of admixture). It also presents the results of three cases using

admixture that was carried out by our institute.

Based on the above implementations the author

would like to discuss two issues: designing RCC ingredient and quality control for RCC concrete.

Nguoi phan bién: TS. Nguyén Nhu Oanh
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