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Cement and Admixture for Hydraulic Construction - Guide for Using

1. QUI DINH CHUNG

1.1. Tai li¢u hudng din st dung nay huéng din lya chon v sir dung hop Iy Xi mang vi phu
gia cho be 1ong va vita ciia cie cong trinh xay dung thiy loi trong cic didu kien va mdn
truong khac nhau.

1.2. Cic cong trinh xay dung thiy loi do cdc 10 chic xay dyng trong, ngoai nudc thict k&
' vauthi cong trén fanh tho Viet Nam déu ¢6 thé dp dung huéng din su dung nay.
2. THUAT NGU VA BPINH NGHiA
{Xem phu luc A)
3. CAC TIEU CHUAN TRICH DAN €O LIEN QUAN
(Xem phu luc B)
4. HUGNG DAN SU DUNG XI MANG TRONG XAY DUNG THUY LOI
4.1. Phan loai xi mang

4.1.1.  Theo ti¢cu chuan Viét Nam TCVN 5439 - 1991, Xi ming dugce phan Joai dua theo cdc
' dac tinh sau:
(1) Loai Clanhke va thanh phén cha xi mang;
(2) Mic;
(3) T6c A0 déng rin;
(4) Thoi gian dong keét;
(5) Céc tinh chat dic biét.
Trong tai licu nay chi gidi thi¢u cdch phan loai (1) va (2):
4.1.1.1. Loai Clanhke va thanh phan ctia xi mang
Xi mdng trén co so clanfike xi mang podcldang:
- Xi ming podcling (khong c6 phu gia khodng);
- Ximing podclang hon hop (vdi ty 1¢ phu gia khodng hoat tinh khong 16n hon 20%);
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4.1.1.2.

4.1.2.

4.2.

Xi mang rén co sd clanhke xi mang alumin:

- Ximang alumin ¢é ham luong Al.O; 16n hon 30% va nho hon 60%;

- Ximding giau alumin ¢é ham luong Al.O, tir 60% trd lén.

Phan loar theo mic

Xi mang pooclang duge phin thco mde, vi du nhu PC40, PC50 14 céc loai
Xt mang podelang ¢ gidi han bén nén ¢ woi 28 ngdy l1an Iugt khong nhd hon 40,
50MPa (N/mm™).

Theo tiéun chuin cua My ASTM C130 - 94, Xi mang poéeling duoc phan thianh 8 loai
nhu sau:

Loai I: Xi mang thudng khi khong ¢6 yéu cau dac biét;

Loai TA: Nhu loai I, nhung ¢6 kha niang cuon khi;

Loai II: X1 miang dung trong trwong hop chung, nhung c6 kha nang bén sunfat
vita vit nhi¢t thuy hod vira;

Loat TTA: Nhur loai 11, nhung ¢6 thém ycu cau cudn khi;

Loari [I1: Dung trong truong hop véu cau cudng do ban diu cao;

Loai IITA:  Nhu loai II1, nhung ¢é thém yéu ciu cudn khi;

Loai IV Dung trong truong hop yéu ciu nhi¢t thuy hod thip,

Loai V: Dung trong truémg hop véu cilu do beén sunfat cao.

Ngoai ra My ciing ¢ nhitng loai x1 mang dac bi¢t khdac nhu xi ming hén hop (theo
ASTM €595 - 92a). Xi ming hén hop ¢ day bao gdm cd Xt ming Podclang x1 10 cao
va xi mang Podclang Puzolan. thim chi trong xi mang hon hop ¢é ca xi va puzolan.

Su phan chia cta ticu chuin M vé ¢o ban ciing gidng ticu chuinViét Nam. Tuy nhién
do trinh d¢ khoa hoc ¢ong nghé cia My cao hon, nén ho ¢é nhiéu loai Xi mang hon.

Anh huéng ciia diéu kién moi trudng dén hoat dong cua xi mang

Mol truong (nhi¢t do, khong khi, nuée, do dam ... ) c6 anh hudng nhiéu dén hoat dong
clta Xi ming trude va sau khi céng rin.

Hoat dong clia xi ming trong bé tong bi anh hudng boi diéu Kién moi trudng tiép xic
véi be tong. O tudi ban ddu trong thdi gian bio dudng, anh hudng cla nhiet do vi do
am tuong d6i cla moi trudng d6i véi hoat dong cla Xi ming twy thudc vao cdc tinh
chat hoa hoce va vat 1Y ¢cia xi ming.

Xi ming can nudc dé thity hod. Thong thudng luong nudce tron 16n hon lugng nude can
thiét cho thiy hoa. Sy mit nuée qud nhiéu trong giai doan thiy hod ban dau co thé
s6m chim dat qua trinh thfly hod v ¢6 thé gay nén su co kho bat 1gi. Téc dé thuy hod
bi¢n doi theo nhict do ciia moi truong, ting lén theo nhiét do va khi nhiét do dudi 4°C

thi ti¢n trién rat cham; Nhi¢t do mai trudng khi d6 bé tong trén 35°C ¢6 thé gay bat loi
cho su thuy hod, ¢ nhi¢t do thap cudng do ban diu phat trién cham.

Do min va thanh phan hod hoc ctia xi mang 1a nhitng dac tinh chi yéu ¢ha xi ming ¢6
anh huong dén su phat trién cudng d6 trong méi trudng nhat dinh. Thong thudmg xi
ming cing min, téc d6 phan tng vit cudng do ban dau cang cao. O nhict do ciia moi
truomg nhat dinh xi miang podcliang hén hop thuong phit trién cutmg do cham hon xi
ming pooclang ¢ cung dé min trong thoi gian dau, do dé doi hoi bio dudng l1au hon.
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Khi b¢ tong da dong cing sau thot ky bido dudng, phin di xi mang trong bé tong ¢6 do
rong cao (dén 30% thé tich) 1a thinh phan hoat dong hod hoc nhiéu nhit trong cdc vat
li¢u, anh hudng ciia méi treong dén dd X1 ming trong be tong dic trung bai qud trinh
an mon bé tong.

Nguot ta da phan loar cac qua trinh an mon c¢o ban dudi tde dung caa moi truong xam
thuc long 1én bé tong thanh 3 dang:

Dang [ G6m cidc qud trinh hod tan bé téng ma trude hét [a Ca{OH), do C,S thuy hod
tao ra tan vao nude tham qua bé tong:

Dang 2: Do cdc phan ing trae doi gitta cdc thanh phan cia moi trudong va dd xi mang
tao ra cdc sin pham tan trong nude, ching cd thé bi mang di khoi cdu tric, hoac la cic
san pham toi xap khéng ¢é tinh chit két dinh:

Dang 3: Do cidc qud trinh mé c¢dc nhan (6 ¢o ban fa su tich tu mudi trong cdce 16 hong.
vEL nit va trong citc mao quan. Trong shitng diéu ki¢n nhit dinh ching truong nd thé
tich gay ra ung sudt phad huy bé tong. Dién hinh cho kiéu in mon niy 1a an mon sunfat.
Céc cong trinh ven bi¢n thudng G¢ép xic voi nude bién chia ion sunfat SO,7, sunfat s¢
tiac dung vot dd x1 mang ao ra hydro sunfo aluminat theo phan Gng:

3Ca0.ALO; + 3CaSO, + 31 H,O = 3Ca0.A1.0:.3CaS0,. 31 1,0
Chit nay truong nd thé tich 16i 2.6 ldn s& phd huy cilu trdc va lam ndt né be tong.
Anh hiedng ciia xi mang dén cac tinh chat cua bé tong
Su niit né do nhiét
Phan tng thity hod 14 phan tng phét nhiét. Luong nhi¢t phit ra 1a ham s& ¢iia thanh
phan khodng va do min cla xi miang. Toc¢ do phan dng cing nhanh. nhiét phat ra cang
cao. Trong phan 16n cidc k&t ciu bé tong nhi¢t phit ra phin tin nhanh va tham chi ¢é
lot khi thi cong bé tong trong thai tiét lanh:; nhung trong bé tong khéi I6n néu khong
¢6 su phong ngira, thi ¢é thé xay ra nit n¢ do din nd nhi¢t. Nguyén nhan do phan bén
ngodl khoi bé téng nguoi di va co lai trude phan bén trong, hodc vi toian bo k&t ciu
ngudi di va co lai nhung bi kKim hdm. Nhi¢t thuy hod hoan toan cua cic thanh phan
khodng ctia xi mang khic nhau dugc néu trong bang 4.1.

Bang 4.1: Nhié¢t thuy hoa cua cac thanh phan khodng xi mang

Thanh phan khodng Thanh phan hod Nhiét thiy hod
cal/g (KJ/kg)
C:S (3.Ca0Si10,) 120 ( 502)
C,S (2.Ca0OS10-) 62 ( 259)
C,A (3.Ca0ALO,) 207 ( 865 )
C,AF (4.C20.ALO, Fe,0,) 100 ( 418 )
CaO (voi tr do} 279 (1166 )

D¢ min cua xi mang anh huéng dén téc do phat nhict, dac biét ¢ thai gian dau. Toc do
phdt nhiét cling lién quan véi tée do phat trién cudng do xi mang. Thuong thi xi ming
pooclang hén hop ¢6 nhiét thuy hod thdp hon xi ming podclang, nhung cling ¢6 khi
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4.3.2.

Xap xt, tuy thude vio thanh phin ca xi mang hon hgp. Doi véi cic cong trinh bé tong
khéi 16n, nén dung loai xi mang ¢4 nhiét thiy hod thip (nhiét thuy hod sau 7 ngiy <
60 Cal/g). néu khong ¢d thé diing xi mang ¢6 nhiét thity hod vira (nhiét thity hoa sau 7
ngay < 70 Cal/g), hoac néu khong cé phai pha thém phu gia khodng vio trong xi méng
podeliang dé ha thdp nhict thity hod.

Tinh dé do

X1 mang la thinh phan nho nhat trong be 10ng, nén lugng Xi mang trong hén hgp bé
1ong ¢6 1dc dung lén doi véi do déo vitinh dé do cia hén hgp bé tong. Hén hop be
tong it Xi mang (b 16ng giy) kém déo. khé d6 va kho hodn thién. Hdn hop bé tong
nhi¢u xi mang (bé 16ng béo) s€ ¢o tinh dinh, déo v dé d6 hon. Tuy nhi¢n hén hop bé
tong qua béo sé dinh nhicu, lai kho thi cong.

Do min cha xi mang ciing anh hudng dén tinh dé dé cua be tong, nhung it hon anh
hudng ciia ham luong xi mang. Ham lugng xi mang it cling lam cho tinh dinh k&t kém.
1i¢t nude nhi¢u v phin ting. DO min cla xi mang tang lén. lam cho hén hop dinh két
161 hon, gidm luong nude yéu ciu dé dat duoce do sut dii cho, din dén giam phan tang
vit iét nude.

Tinh chit dong ket (ninh két) cua xi mang duge chuyén truce 1iép sang hdén hop bé
Gne. Sy dong kEt s¢ quyét dinh thoi gian ¢é hic¢u lue déi v6i vice do, dam vit hoin
thicn. Hon hop bé tong béo thudng dong k&t sém hon hoén hop bé tong gay. Can phan
bict dong k&t that va dong két gia, Khi dong két gia, chi sau S dén 10 phidt hon hop bé
tong ¢é thd mit hoan todn do sut. nhung sau khi tron lai thi do sut s& hoi phuc lai nhu
ban diu v bé tong van ¢é tinh dé do 1ot. Con khi dong két thit, sy mat sut khong hoi
phuc ki trén la.

Cuong do

Thanh phin khoing cia xi mang ¢6 danh huong dén cuong do xi mang va b¢ tong.
Thanh phén C,S tang cuwong do sau 10 dcn 20 gig d¢n 28 ngay. Thanh phan C,8 ¢6 anh
hudng nhidu d6i véi cuong do vé sau trong moi trudng ¢é do am thich hop. Thianh
phin C;A déng gop chi y&u vao viée tang cudng do trong 24 gid va s6m hon, vi bin
than C,A thiy hod nhanh. Thanh phan C,AF it anh hudng dén cuong do hon.

Luong mit khi nung sinh ra do c6 lugng nudc khi clanhke dé€ ngoii trdi, hoac ¢6 cac
bon hoiic ¢é ca hai yé&u té d6 trong xi mang. Cudng d6 giam di khi tang lugng mat khi
nung.”

Do min cao lam ting cudng do xi ming d tudi ban daun dén khoang 28 ngay, manh
nhilt trong 10 dén 20 giv diu, vé sau tang it di. O twdi 2 dén 3 thdng trong diéu kicn
im uét. do min cao ciing cho cudong do gdn nhu cuong do cia xi mang ¢6 do min
thong thudng (4o min Blaine khoang 3500 cm’/g).

Thong thudng cudng do xi mang podelang cao hon cudng do cha xi mang hon hop ©
tudi 7 ngly hodc sém hon va ngang bing hoac hoi thdp hon & tuéi v¢ sau khi c6 cliing
ty 1¢ N/X va do min.

On dinh thé tich

B3¢ tong méi tron thay ddi the tich do tiét nude, do nhict do bién doi, do cac phan Gng
thity hod ctia xi ming vit do kho di. Do tiét nude giam di khi xi mang ¢6 do min. ¢6
nhi¢u hat ¢& nho nhat, ham Iugng kiém ting va ham lvong C-A ting. Xi mang c6 ham
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lugng CaO ty do hoac MgO qua miic binh thudng c¢6 khi nang truong nd sau, gay bat
1o1 khi cdc thanh phan ndy thuy hoa. Xi ming bi nd nhiéu nhu vay 13 xi mang khong
dat yéu cau. Su béc hoi nude tir mat bé téng trong hoac sau qud trinh hoan thién,
nhung trudc khi két thic dong két 1a nguyén nhan quan trong ciia su nit né do co
mém. Tdc do co kho clia bé tong trong qud trinh kho di phu thuoe vio nhiéu yéu g,
trong dé ¢6 thanh phan xi ming. Xi mang ¢ anh hudng nhiéu déi véi do co kho ; tic
dung nay nhé nhit, khi trong X1 mang ¢6 ham luong SO, t6i vu.

Tinh tham nude

Xi mang hat tho tao ra do réng cao hon xi ming hat min. D6 tham nude cha bé tfmg
phu thuoc vio d¢ thim cia thanh phdn dd xi mang va cot lidu, clng nhu ty 1¢ cla
chiing trong bé tong. C6 hai loai 16 rong trong da xi miing: L& réng gen nim giita cac
phén tr gen, rat nhd, dudng kinh khoang 0,5 dén 3,0 um; 16 rbng mao quin 16n hon va

duoc phan bo khong déu khip trong dd xi mang, d6 13 cdc ddu tich con lai cha cdc
khoang trong chita diay nudce da bay hoi. Do réng mao quan thy thuoc vao i 16 N/X lic
dau va muc do thiy hod xi mang. Khi mic do thuy hod tang l1én, do réng nhé di va do

~ tham ciing giam.

4.3.6..

4.3.7.

4.3.7.1.

Choéng xam thue hoa hoc

- Yéu cau dau tién doi véi bé tong ben xam thye hod hoc 1a diing xi mang thich hop, xi

mang pha puzolan, xi mang pha xi, xi mang pha muéi silic... Xi ming poécling véi
ham luong C,A cao dé bi an mon sunfat ¢ trong dat, nude bién, nude ngam. Vi vay
thuong ycu cau dung xi mang cé ham legng C,A thip hon (< 10%) cho bé tong trong
moi truong sunfat, hodc diing xi ming dac biét chéng sunfat.

Phan ang Xi mang - Cét liéu

Phdn ing Kiém - Silic

Khi trong xi mang ¢é ham lugng ki€ém nhiéu qua mic qui dinh va trong cot liéu ¢
ham lugng SiO, vo dinh hinh $€ sinh ra phan tung kiém - silic. San pham ctia phan ting
kiém - silic ¢6 thé 1a gen canxi - kiém - silic truong né d€n mot mic do giéi han hoac
gen kiém - silic ngdm nudc ¢6 thé hit nude va nd nhiéu hon, ¢6 thé gy mit né bé
tong. Néu trong c6t lieu ¢6 silic vo dinh hinh, phai thi nghiém kiém tra kha nang st

. dung va nén wu tién ding cic bién phéap sau day dé phong ngira tic hai ciia phan tng

4.3.7.2.

kiém - silic:

- Dung xi ming c6 tdng ham lugng kiém duoc biéu thi bing % (Na,0 + 0,658K,0)
khong vuot quéd 0,6%;

- Néu xi mang ¢6 t6ng ham lugng kiém cao hon 0,6% thi pha thém puzolan véi s6
lugng du dé ngan ngira sy n& qua nhiéu clia bé tong.

Phan img kiém - dd cacbonat

Phan dng kiém - dd cacbonat ciing gdy nd thé tich va nit né, d6i khi din t6i pha hoai
bé tong duoc ché tao bang dam da cacbonat, khéng phai 12 canxi cacbonat tinh khiét
hoac dolomit tinh khiét. Cdc dd nay bao gom céc tinh thé khodng dolomit trong thianh
phan min cha dat sét va canxit. Chiing ¢6 thé phan ing bing cich phan huy dolomit dé
tao thinh manhé hydroxit hodc boi cic phan tng gay su nd phong ctia thanh phan dat
sét. D€ tranh hién tuong nay, nén ding xi mang c6 ham lwong kiém thap (c6 thé nhod

7
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4.4.

hon hoac

biang 0.4%).

Lua chon va sir dung xi mang

Khong nén chon xi mang theo thé quen diing md phai lya chon dua trén yéu cau ky
thudt ciia ¢cong trinh, chi ticu k¥ thudt cta xi mang, gid thanh va di¢u kién van chuyén.
Can ¢ vao diéu Kién be tong trong cong trinh, ngudi thiét ké ph;u lixa chon loai va
méac xi mang phit hop. Khong nén lya chon cdce loai xi mang ¢6 mdc qua cao (40, 50)
d¢ thay th¢ cho loal X1 mang ¢d mdc thip hon trong xay dl.mg cac cong trinh thuy loi,
dic bict 1a cdc cong trinh bé 1ong khai 1dn. Loai va mic xi ming can duge ghi vao ban
thi¢t k¢ hoae qui trinh k§ thuat cta dy dn. Khi tya chon vi su dung xi mang, ¢ thé
dua vio cidc bang 4.2 va 4.3 dudi day v¢ pham vi sir dung cdc loat xi mang.

Bang 4.2: Chi din loai va mac xi mang dung vao cic loai két ciu cong trinh

rl

ST1

Loai, mic
Xi mang

Cong dung chinh

C6 theé s dung

Khéng nén sit dung

2

]

4

5

Xi
Podcling,
X1 mang
Podclang
hon
(PC,PCB)

Mic 40+ 501-

Maic 30

ming|-

hop

Trong cic K&t cilu bé
ong cot thép ¢d yéu ciu
cudng do bé tong cao ¢o
mac tir 30 tra 1én, dic bict
trong cic KEét cau bé tong
cot thép Gng suit trude.

Trong cdc K&t cin be
tong toan khoi mong

Trong cic két cau be
tong ¢ot thép todn khoi
thong thudng ¢ mac wr
15 dén 30

- Trong cong tac khoi
phuc stra chita cdc cong
trinh ¢d véu cau mdc be
tong cao va cuong do
b¢ 16ng ban dau 1on

- Cho c¢ic loar vita xdy
mac tr 5 trd 1én, vira
ling nén va san, vifa
chéng thim

- Trong cic k&t ciu be
tong dic san hoic toan
khéi  thong  thuong
khong cdn dén dac
diém riéng cha foai xi
mang nay (khong dong
ctng nhanh, cudong do
cao).

- Trong cidc két cdu &
moi truong ¢d do xam
thue vugt qud cic qui
dinh cho phép.

- Trong cic két cim he
tong ¢6 mac dudt 10

- Cho cac loar vua xay
¢O mac nho hon 5

- Trong cdc k&t ciu ¢
moi trudng xam thuc
vuct qui qui dinh doi
vl loat Xi midng nay

- Trong cic k¢t ciu be
tong va bé tong ¢t
thép va vita thong
thudng khong cian dén
dic diém riéng cua loai
Xi midng nay.
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1 2 3 4 5
2 [Xi mang - Trong cic k&t ciu bel- Trong cic két cu be|Trong cdc két ciu be
Podelang  [tong va be tong cat thép tong va be tong cot thép|tong, be tong ot thép
bén sunfat|cha cdc cong trinh ¢ méild noi nude mém co muc|va vita thong thudng
(PC,) trudng xam thuc sunfat|nude thay doj. khong can dén  dac
hodc i¢p xdc vét nude diém riéng cia loai xi
bién, nuéc lo va nudc mang nay.
chua phen
3 |Xi  ming|- Cho cic két cau khoi 1dn |- Trong cdc k€t ciu be|- Trong cdc két ciu be
Pooclang """ trong xay dung thuy|[tong cot thép Iam mong [tong va be 1ong col
it tod nhi¢t|loi, thiy dién. dic biét 1a hodc b¢ may Ién cia cic|thép thong  thudng
(PCi 1) cho 16p be tong bén ngoii [coug trinh cong nghi¢p. rhoac cic loai vita xiy
0 nhitng noi kho uét thay |- Trong cic két cau be |trit khong can dén diac
doi. Wng cot thép chiu tdcidiém ricng cha loai xi
dung cua nude khoidng|ming nay.
khi nong d6 mot trudmg
khong vuot qud cdc qut
. dinh cho phép.
4 Xi  ming|- Cho cde k&l cau be tong - Trong cdc két ciu &|- Trong cic ket ciu be
Podelang v be ong ot thép dic|mai truing nuéc mém|tong via be tong ¢ot
Xl sitn hoac toan khéi, & cilhoac nudc khoang &fthép, be 1ong mat
trén kho. dudi dat va dudi {mie do xam thuc khong [ngoii cic cong trinh &
nuée. vuot qua cic qui dinh|noi ¢6 muc nude thay
- Cho phén bén trong céc|cho phép. doi thugng xuyen.
két cdu bé tong khoi 16n - Cho viéc san xual bé
cta cdc cong trinh thuy ong trong dicu kié¢n
loi, thuy dién. thon tiét néng va thicu
Cho vi¢c sin xudt be bao dudng dm
tong mong hodc bé may
I6n cua cac cong trinh
cong nghiép.
5 |XI mang(- Trong cdc k&t cau bél- Trong cdc két cdu béj- Trong cdc kél ciu be
{Podclang  (tong va bé tong c6t thép & tong va bé 1ong cot thép|tong va bé tong ot
Puzolan dudi dat, dudi nuéc chiu|d dat am. thép o noi kho udt thay
(PC,.) tdc dung cta nuéc mém. | Cho cic loai vita xay & doi thudng xuyén.
- Cho phén bén trong cdc|noi 4m uét va dudi nuge. |- Cho viéc sdn xudt be
k_t:fl cfi}u béA tong \kh(‘)’i lé’[} - Trong cdc két cdu & t(?l}g quqg Cd(, d_‘i(:u
cua cic cong lrinh thL_ly moi trudmg nude khodng kl’(_:n tl}m .{AI—CI nang
lc_{n, lh!;ly dlt;n, mong hE)i_lC voi mic do xam thuc|0ng VA thicu dudng
bL may cac cong trinh khong vugt qua cic qui| MM
cong nghicp. dinh cho phép.

Ghichi: " Trong TCVN 4453 - 1995 gui dinh

khoi lon phdi o6 kich thiGe nho nhat bang 2,5 m.
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N6i chung, xi mang Podcling van thudmg duoc diing trong cac cong trinh xay dung va
cong trinh thuy Joi, diac biét khi khong ¢6 céc loai xi mang dac chiing. Trong nhimng
trudmng hop do, can lua chon loal x1 mang Poéelang ¢6 thanh phin khoang phit hop va
diing them cdc loat phu pia khic d€ ho trg nhu phu gia déo hod, phu gia kKhodng hoat
tinh ...

Bang 4.3: Chid

An méc xi mang (ng voi mac be tong

Mic bé tong i —
Ong nén su
dung

Duéi 40

Ghi chiv  * Hién nay nho ¢ cde phu gia siéu déo, phu gia khoang hoat tinh cao nén van co
(hé san xudt bé tong mdc cao tir xi mang ¢o mac thap hon. Vi vy, rong trieomg hop khong
ding phy gia thi o6 thé sit dung bdng nay dé hwa chon lodi xi mdng, néu dang phit gic thi can
phdi thi nghi¢m Liem chitng dé quyét dinh ding loai xi mang nao dé ddam bdo yéu can k¥ thud!
v kinh €.

Khi loai va mac xi mang da dugc ght trong qui dinh Ky thuat cua du an, hodc ban v¢
Ihiét k&, néu thay doi phai ¢6 ¥ kién théng nhilt cua co quan thict k€ v duoc su dong ¥
chia co quan quan 1y Ky thuat c6 tham quyén.

Khi két cau bé tong cua cong trinh thuy loi, thiy dicn & trong nudc hoac trong dat ¢co
chita cdc tac nhan an mon hoic tidp xdc vl quéc bién, nén diing Xi mang bén sunlat
hoac ap dung nhitng cong nghé dac biét chong an mon bé tong. Theo tai licu My (ACL
350R -15) trong trudng hop dé yéu cdu lugng C.A trong Xi mang khong vuot qua 8
trong bé tong chiu an mon ciia moi trudng sunfat [chita tir 150 dén 1000 ppm (miligam
/i) ion SO,7|. Xi mang «i 10 cao cling nhu X1 mang Poéeting Puzolan ¢6 thé dugc su
dung trong truong hop nhu vay. Xi mang Poéelang Puzolan co ham luong puzolan
khong vugt qui 25% trong lugng X1 MAang. Déi v6i moi trudng sunfat nang [ham luong
SO,> biang 1000 ppm (miligam/1it) hoac 16n hon], phai ding Xi mang ¢o ham luong
C,A tong khodng 5 den 8% hodc giam 10% ty 1¢ N/X. Bing cach khic, €6 thé thay
the mot phan x1 mang bing puzolan nhu tro bay dé ham lugng C,A trong Xi mang
khong 16n hon 5%. Trong trudng hop nay puzolan khong vugt qud 25% clia trong
lugng hén hop xi mang v Puzolan., Mot 56 xi mang din no cung ¢6 kha nang chong
qunfat. Trong cong winh {iep xic véi nude bién néu khong cd xi mang chong xam
thuc, thi €0 thé dimng xi mang thuong c6 pha thém phu gia khodng hoat tinh ¢é ham

-

luong Si0, cang cao va ALQ, chng thap cang tot.

Trong két ciu bé tong khéi 1on dé trdnh nirt né do luong nhiét thuy hod clia xi mang
16n gy nén, néu Khong c6 xi mang it toa nhiét, thi nén giam lugng Xi mang rong bé
tong va pha thém cic phu gia thich hap dé giam nhict thuy hod va lam cham su phét
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nhi¢t thay hod nhu diing phu gia khodng Puzolan, xi va phu gia hod hoc kéo dai thoi
gian dong két, nhung van phii dim bdo cdc yéu cau ky thuat khdc cia bé tong da dé
ra.

Khi ¢6 nhitng yéu ciu dac biét khdc déi véi be tong hoac vita nhu cliing nhanh, dan né
hoic khong co, néu khong ¢6 cic loai xi mang dac chung dip dng duoc cdc yeu ciu
ndy thi ¢ thé dung xi mang podelang thudng két hop véi cdc phu gia dac biét va cdc
bién phdp thich hop dé bé tong dat duogc cic yéu cdu da dé ra.

Khi cot lieu ¢6 Si0), hoat tinh nhu Opal, Canxedon. Tridimit, Cristobalit, Thuy tinh
phtn xuat, Trepen, Opok, thi phai ding loai xi mang ¢6 ham lugng kiém nho hon qui
dinh (Na,0 + 0,658 K,0) nhd hon 0,6% dé trinh phat sinh phan tng ki¢m, gay nit né
bé tong. Néu xi mang ¢6 ham lugng ki¢m vuot qud qui dinh, thi theo tai licu hudng
dan cua nude ngodi, phai dung cdc bi¢n phdp ngan ngira phén ing Ki¢m - silic bang
cich pha phu gia khodng hoat tinh dé phan Gng vé6i kiém con lai trong giai doan dong
ran ban ddu, hodc pha phu gia cuon khi, phu gia ky nuéc...(xem hudng din sir dung
phu gia trong bé téng).

Vige fua chon phu gia hoiic cdce bién phip xit 1V phai thong qua thi nghi¢m cu thé dé
quy¢t dinh va phai duge su chdp nhan ctia tu van hoiic co quan ¢6 tham quyén.

Licu luong xi ming trong bé tong duoc xdc dinh trong thi¢t k& cdp phai bé tong v qua
kiém tra bang thuc nghicm dé be tong dat dugc cic yéu cin da dé ra, khong nén quyét
dinh mét cich tuy tén. Lugng xi mang dé phai I6n hon lugng xi mang 61 thiéu duoc
ncu trong cac qui dinh khong chi d¢ dam bao cudng do, ma con dam bio do dac chic
vil tinh bén clia bé tong. Khi pha phu gia khodng vio be tong, ¢an phai xem trong xi
mang da c6 phu gia Khodng chua; néu ¢6 thi ti 1¢ phu gia di pha vao 1a bao nhiéw. Tir
d6 s€ quy¢t dinh ti 1¢ phu gia khodng pha thém. dé tong luong phu gia khong vuot qud

ti lé phu gia cho phép duge qui dinh trong tiéu chuan doi véi xi mang podelang xi va

X1 mang podclang puzolan.
Ti¢p nhan va kiém tra chat luong xi méing

Khi nhap xi mang phiéi ¢ gidy chiing nhan kém theo ciia nha may, trong do6 ¢6 ghi s6
[6 ciia san pham va cdc két qua thi nghiém kiém tra tinh chat xi mang ¢ nha mdy san
xudt, k¢ ca két qua phan tich thanh phan hoa vi khoang.

Déi v6i cdc cong trinh quan trong, phai thi nghiém kiém tra lai cic tinh chét cia xi
mang trong ting dot ti€p nhin. Ngoai ra trong trudng hop cé nghi ngd, hoac xi mang
da dé¢ qua 02 thing, cling phai kiém tra lai cdc chi tiéu tinh chit cia xi méng. Phai lay
mau xi mang theo qui dinh trong tiéu chuin Viet Nam TCVN 4787 -89 dé thi nghié¢m
cde chi tiéu duge qui dinh trong tiéu chudn hoac duge néu trong cac qui dinh k¥ thuat
cia du dn. Sau khi ¢6 két qua thi nghiém phai doi chidu cic két qua v&i qui dinh trong
tiéu chudn lién quan dén loai xi mang ndy dé quyét dinh xi mang dé ¢ thod min cic
qui dinh khong. K&t qua thi nghiém duoc luu trong hé so dé phuc vu cho viéc nghi¢m
thu cong trinh hoac b phan cong trinh sau nay.

Bao quan xi mang tai cong truomg

Xi mang mua vé nén ding cing sém cing t6t. Mat khic, nén mua xi mang dén dau
ding dén ddy, vira dim bao chdt lwong xi ming vira dd kho chita vi cong stic bao
quan. Khi van chuyén xi ming bao bing dudng bo cling nhu bang dudng thuy, phai

11
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gir cho xi mang duogc kho rdo khong d€ bi mua, nude lam dm wét. Kho chifa xi mang

phdi lim & noi kho rio. thodng khi, khong gin hé ao, khong bi dot hodc nude mua hit

vao. San kho lat van va ké cao hon mat dat. Néu nén kho 14t gach van phai 1am san go

cao trén mat san 0.3 m. Xi méng chuyén vio kho phai duge x&p thit 1w thinh hdng moi

hang x&p hai bao mot chau dau vio nhau. hing no cach hing kia it nhat 0,5m dé nguoi

di lat, khuan vic de dang. Xi mang phai duoge dat cich twomg kho 0,5m va khong duoc

XEp cao qud 2m ké tir san kho. Ciic loai xi mang khic nhau. hoac ciing loai nhung khic

mdc can duge xep rieng theo khu vie d¢ triinh nham 1an. Nhitng bao bi rich, hd phai

dung ngay cho h¢t. Khi cd hién twong vén cue 1i xi mang di bi giam pham chat; cuc

cang to thi chilt lugng cang giam nhicu, dac bict la cutmg do cua xi ming. Cin phii cé

bicn phap xur 1y thich ding xi mang nay sau khi di thi nghiém kiém tra.

HUGNG DAN SU DUNG PHU GIA TRONG XAY DUNG THUY LOI

Dinh nghia v phan loai phu gia dd duoc néu trong ticu chuan 14TCN [03- 1999 va

ticu chuan My ASTM C 494 - 92,

Tac dung cua phuy gia trong thi cong bé tong va vira

) DG var hon hop bé tong

- Tang tinh dé do (do sut) ma khong can tang lvong nude tron; hoace giam luong
nuGe tron mi van il duge tinh dé do cua hdn hop bé 1ong vi via;

- Lam cham hoac tang nhanh thdi gian dong két, déng rin cla xi mang va bé tong:

- Lam bé tong khong bi co ngdt hoac hot nd thé tich:

- Giam G¢t nude, phin ting coa hon hop bé tong vi vita;

- Cai thi¢n kha nang bom:

- Lam c¢ham su mat do sut theo thot gian (hay duy tri do sut cla bé tong theo thoi
gran).

h) Poivai bé tong Jdd cimg rdan

- Lam cham hodc gidm sy phat nthi¢t trong thoi gian cimg hod ban dau;

- Tang nhanh (6¢ d6 phét trién cudng do, hoac tang cudmg do ban diu va vé sau:

- Tang do bén;

- Tang kha nang chong tham nudc (giam tinh thim);

- Khoéng ché d6 nd do phan dng Kiém cia cdt liéu chita silic vo dinh hinh;

- Tang dd dinh ket cua bé tong vai cot thép;

- Tang do dinh két gitta bé tong cit va mdi:

- Ut ché an mon ¢6t thép.

Cong dung va cac tinh chat k¥ thuat caa mot so loai phu gia

Phu gia diéu chinh sir déng rdn ciia bé téng va vita

Chiing thuong 1a cdc phu gia hod hoc ¢6 thé tan trong nuée va cai bién do hod tan cia

cic thanh phan khac nhau cta xi mang va trude hét 1 t6c do hoa tan cua chiing.

Ngoai cdc phu gia ky hiéu C va E néu trong 14TCN 103-109 va ASTM C494-92, cac

chat sau day ¢6 tic dung tang nhanh dong ciing bé tong:

- Tricthanolamin va canxi {omat;
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- Canxi clorua (CaCl,) 1a phu gia ¢é tic dung manh nhat trong cac loai phu gia dong
citng nhanh. Tuy nhién, loai phu gia nay chia ion clo (Cl'} an mon cot thép. Do vay
né duge yéu ciau khong st dung trong bé tong cot thép tng suit trude, trong bé
tong cd chia cic kim loai khong cing loai duce tron vio, hoac bé tong cot thép
trong moi truedong am udt boi vi mot trudng nay ¢d khuynh hudng lam tang su an
mon ¢6t thép. Li¢u lugng pha trén ca phu gia nay thuong khoéng qud 1% trong
lugng x1 mang:

- Mot s6 sunlat nhu natri v Kali sunfat, manh¢ cacbonat nghién min.

Phu gia lam cham déng cing, giam téc dé phan dng cua xi mang véi nude va do do
lam cham su dong két ciia be téng it nhit 1a 1 gio, Clng ¢6 thé 1am gidm cutng do 28
ngdy mot chdt, 1am cham su phit trién nhic¢t thity hod trong bé tong khét 1dn, nén st
dung thich hop trong bé¢ tong khéi 16n. Neoiai cic phu gia kv hicu B, D, G néu trong
[4TCN103-1999. cic phu gia goe kiem ciing ¢d tac dyng tam doéng cing cham nhu
siit, potat, amoniac. ¢cidc muoi natr va kali aluminat, borat. cic mudi canxi nitrit. mitrat
va fomuat.

Ciin chi ¥ rang ¢6 mot s6 loai phu gia dong cimg nhanh ¢ thé Eun cham dong cing
khi licu lugng dung vugt qua qui dinh: vi vay khi st dung. cin xdc dinh li¢u luong
thich hop va xem k¥ hudng dan sit dung cia nha san xudt dé dat duoce hicu qua mong
mudn,

Plur giv gianm nuwée thionyg

Phu gia nay ¢6 tac dung tang déo giam nude. Cudng do ban dau cia bé tong tang Iin
do giitm nudc s€ bu lai sy giam cudng do do anh hudng cua phu gia Jam dong cing
cham va cuome do 28 ngay cao hon bé 16ng d6i chiing c6 cing do sut. Phu gia giam
nude con cai thién tinh chilt cia bé tong kbi ¢ét Licw ¢o cdp phdr kKhong tot. cot licu ¢o
nhiéu canh gdéc va ¢t nho: Trong cac trudng hop dé. ncu khong dung phu gia tang deo
giam nudc, thi b¢ tong s¢ kho, kho thi cong: ma néu thém nudce, thi cuong do beé 1ong
lai giam. Phu gia niv ciing lam cham su mit do sut theo thoi gian. Cic phu gia tang
déo gidm nude thudng nhu lignosunfonat va cacbuaxylic hydroxyl. Chiing ¢6 the giam
dudc khodng 10% lugng nuéc tron, khi dé cudng do nén ¢o thé tang 15 dén 25%. do
co ngdt va wr bién cia bé 1ong giam di. Néu khong giam aude. thi do sut tang 2 dén 3
lan, dé thi cang hon. Thai gian déng két cliia bé tong ¢6 the giam tir 1 d&n 3 gidy o nhiét
d6 18 dén 30°C, nhiét thity hod ciia bé tong cling giam di.

Phut gia gidm nutoe bdc cao (sidu deo)

Hién nay dugc sir dung rdt phd bién. Loai phu gia nay cd thé giam duoc 25 dén 30%
lugng nudc tron, do dé ting cudng dd 28 ngay cua bé tong khoang 30 dén 40 %,
cudmg do ban dau ciing cao hon bé tong khong pha phu gia. Néu khong giam nudc, do
sut ¢ thé ting trén 4 1an va cham mat do sut. C6 loai siéu déo kéo dai thai gian dong
két (Joai G) rat thich hop déi véi bé tong thuvong pham vin chuyén dudng dai, bé tong
bom, bé téng cin dong cing cham vi nhiét thuy hod thip, rat thich hop cho thi cong
vio mia hé ning néng va bé tong khéi 16n. C6 loai khong kéo dai thoi gian dong két
(loai F) thich hop véi bé tong ¢6t thép tng sudt trude. Can chi ¥ rang, nfu giam nudc
va gift nguyén do sut, cling cudmg do 28 ngiy, thi c6 thé gidm lugng dung xi miang, do
dé tiét kiem duoe mot lugng xi mang khi 16n, qui ra tién ¢é thé cao hon chi phi cho
phu gia, nhu vay dat hi¢u qua kinh ¢ nhat dinh. C6 loai phu gia giam nude bic cao ma

13
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khéng kéo dai thai gian dong két.
Phu gia cuon khi (air entraining admixtires)

Phu gia cuén khi ¢6 tdc dung 16i cudon moét phan khong khi vao trong bé tong thong
qua qud trinh tron, tao ra cdc bot khi cuc nho duong kinh tir 10 dén 1000 pm. Cac bot
khi nay duge phan tin déu khip trong bé tong. 1am tang do luu dong, giam phan ting
tiét nudc cta hon hop bé 1ong, dong thoi cling tang tinh ¢chéng thim cia bé tong 1én
mot chit nhd ¢ic bot khi cue nhé ndm trong ciic 16 rébng mao quan clia bé tong sau khi
cting hod, ngan khong cho nudce thim vao. Tdc dung quan trong nhit cua phu gia cudn
khi 1i tang do bén do su dong bang vi tan bang cia bé tong & nhilng nude ¢ bing
tuy¢t vilo mua dong. Tuy vay ham lugng bot khi trong bé tong ciing anh hudng 16n dén
cudng do cta bé tong (ham luong khi trong bé tong cing nhiéu thi cudng do cang
giam). Do d6, khi st dung phu gia cudn khi, cian phat khong ché chit ché liéu lugng
pha tron clia phu gia dé dat duge hiéu qua mong mudn. Nhiéu tai lieu dd dwa ra hadm
luong khi trong bé tong tir 4 dén 6% ta thich hgp. Hién tai phu gia cudn khi di duoc su
dung tai mot s6 cong trinh 16n cta nude ta nhu cong trinh thuy di¢n Ham Thuan - Da
Mi, ciu duong siat PDa Rang.

Phu gic hoat tinh Puzolan

Phu gia hoat tinh Puzolan thién nhién theo ticu chuan Viét Nam TCVN 3735-82 y

dang nguyén khai hoiic da gia nhic¢t d¢ ting hoat tinh; duge pha trude vio xi mang d¢

duoe xi miang podclang puzolan theo tiéu chuan Viét Nam TCVN 4033 - 95, hoic pha

viio bé 1ong va vita trude khi tron. Puzolan thién nhién bao gom dal diatomit, da phién

sét, tnyp va tro nii lira, dd bot, dd bazan... Puzolan chia nhiéu oxit silic vo dinh hinh

c6 hoat tinh, tiic 1a ¢6 tic dung & nhi¢t do thuong véi Ca(OH), sinh ra khi xi mang

thay hod dé tao thanh Ca0.Si0,.nH,0O bén viing ngay ¢a khi am udt vh & trong nude.

P6 1a phin dng puzolan. Hoat tinh cita puzolan duge xdc dinh thong qua thi nghiém

vita trong d6 mot phan xi mang duge thay thé bang puzolan (theo ASTM C311- 94a)

hoic thi nghiém do hit voi (theo ticu chuan Vict Nam TCVN 3735 - 82).

Puzdlan ¢6 nhitng tdc dung t6t nhu sau:

- Giam do6 phan tang, tiét nudc, giam nhiét thuy hod va tdc hai cia c6t lidu ¢ phan
ting kiém;

- Tang do dic chic, tinh chéng tham, tinh bén clia bé tong & trong nudc va trong dat
¢6 tinh chit an mon.

Tuy nhién puzolan c6 thé kéo dai thoi gian dong két, 1am cham sy phat trién cudng do

bé téng & tudi ban ddu (3 dén 7 ngay), nhung cudng dé 28 ngiy van dat nhu bé tong

khong pha puzolan;

Di Bazan ving mo Nghé An, Thanh Hod 12 mot loai puzolan c6 tiéu chuan riéng cia

nganh xay dung TCXD -1997, khi sit dung cdn tham khao tiéu chuan nay.

Phu gla xi' 16 cao

Phu gia xi 16 cao dugc qui dinh trong TCVN 4315-1986, 1a loai xi thu duoc khi luyén

gang v duoc 1am ngudi nhanh dé tao thanh dang hat pha thuy tinh. Yéu cdu k¥ thuat

v phuong phdp thir xi [ cao duge néu trong tiéu chudn nha nude néi trén. Xi bao gém

chi yé€u cdc canxi silicat, aluminat vd mot s6 oxit khac nhu MgQO, TiO..

Xi hat 1d cao dugc nghién chung véi clanhke dé san xuflt xi mang podGelang xi hat 10
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cao, Xi mang podelang hoén hop hoic ¢6 thé duge nghién riéng thanh bot min dé pha

vao bé tong va vila trude khi tron. Xi hat [0 cao thudng duge nghién nho hon xi ming,

ti dién cia no I6n hon 3500 cm?/g. ¢6 khi t6t 5000 cm?/g. Xi cang min, hoat tinh cing

tang. Khi tron Xi mang xi v6i nude, diu tién xi tic dung véi kiém hydroxit, sau dé véi

canxi hydroxit, dé 12 phdn ting mang tinh chit puzolan. Xi hat 1d cao ¢6 tic dung tot

sau day: )

- Tang tinh d¢ d6 cla hén hop bé tong:

- Giam do t¢t nudce, néu x1 duoe nghi¢n min hon Xi mang va nguoc lai;

- Giam nhiét thuy hod, do dé giam nguy co niit né do nhict trong bé tong khoi 16n:

- Tang do diic chic, nén giam do hiit nudc va tham nudc;

- Ting do bén trong nudc, nudc cé sunfat, nude bién;

- Giam do no kiém do ¢dt licu ¢6 phan ang kiém gay nén.

Tuy nhién can huu v:

- Hon hop bé 10ng pha xi ¢6 thé cham déng két han, nhat 2 khi & nhi¢t do thap:

- Cudng do6 ban din phét rién cham, sau 7 ngly tang nhanh hon;

- Tang do co ngdt ban diu, nén can chd ¥ bao dudng t6t va kéo dai hon,

- Téng ty 1¢ xi hat 1d cao pha vdo b¢ téng khong vuot qua ti 1& xi trong xi méng
podclang x1 theo TCVN 4316 - 1986.

Iro bay

P6 12 phé thai min thu duge do viée dot than 6 nha may nhiét dién va dudc chuyén (i

butng dot qua néi hoi bdi 6ng khéi. Tro bay 1a mdt loar puzolan nhian tao ¢6 céc silic

oxit, nhom oxit. canxi oxit, manh¢ oxit va fuu huynh oxit. Ngoal ra, cé thé chita mot

lugng than chua chdy, véu cau khong duge qui 6% trong luong tro bay. NCu trong

trudng hop hiun lugng chat chua chiy vuot qua 6% thi phii can cit vio cic k&t qua thi

nghiém d¢ quyct dinh st dung. N6i chung ham lugng than nhiéu s dnh hudng xau dén

tinh chat clia be 16ng, do do phii diing bién phip (uyén loc thich hop dé loai bo than

chua chdy. Tro bay cing min cang t&t. Dudng kinh cilia phan [6n cdc hat nam trong

khodng nho hon Ium t¢i 100 um, ty dién khoang 250 dén 600 m*/kg. Phu gia tro bay

cé cdc tac dung tot sau day déi vdi bé tong:

- Giam nhiét thuy hod, nén thich hop vai bé tong khaéi 16n;

- Giam lugng nudc tron hoic ting tinh dé d6;

- Giam phan tang, tiét nudc;

- €6 kha nang chéng dudc phan ang kiém - silic;

- Gidm d6 thdm nudc vé sau. Tang tinh bén trong moéi trudng nudc, moi trudng nude
an mon.

Tuy nhi¢n tro bay citng ¢6 thé lam cham su dong két, cing hod clia bé tong, nén viéc

hoin thién bé mat bé tong cé thé lam chdm hon. Néu [am sém qud, c6 thé sinh (it

nuée. Khi trdi nang néng, be 16ng dé boc hoi nude manh, sinh co ngét nhidu, dé xay ra

nit né. B¢ téng pha tro ¢é cuong do ban diu thap hon, nhung vé sau ¢6 thé cao hon

cudng do bé tong toan xi mang. Mé dun dan hdi ciling ¢6 tinh trang nhu vay. Cédn chu

¥ la do phan dng ctia tro bay cham, nén ban diu bé tong thdm nude nhicu hon bé tong

toan xi mang khi cd ty 1¢ N/X ngang nhau (X & day hiéu rong Ia chat két dinh ¢6 trong

15
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5.2.9.

16

be tong, dé 1a xi mang VA tro bay, néu ¢6); Nhung vé sau miic do thdm la nho... Vi
vily bé tong pha tro cin duge bao dudng dai ngay hon. Anh hudng xdu cua viéc kém
bio dudng d6i véi do hiit nude cha 1op bé tong bén ngodi cang 1on khi pha tro bay
cing nhicu: Tac dung nay rd rang hon tdc dung doi vo1 cuong do cua bé tong pha tro
bay, vi vay khong thé tin tedng holn toan vio cudng do ma con phai quan tam dén do
bén lau clia bé tong pha tro bay, Khi bé tong & moéi trudng ¢6 tinh chat xam thuc. Ty 1
pha tro bay ¢6 thé tic 25 den 40% 16ng trong lugng chét ket dinh (xi mang + tro bay)
tuy thuoe loai xi mang va cde yeu cdu cu the doi vdi be 1ong. Ty ¢ pha tron thich hop
¢in thong qua thi nghi¢m. Do co kho cla bé tong pha tro bay ve 1y thuyét tang Ién,
nhung do giam duge lwgng nude ron. nén do co ¢o thé tuong tw nhu do1 véi be iong
khong ¢6 tro bay. Tro bay duge ding dé pha vao bé tong thong thuong va dic bict
duoe dua vio be tong dim cian véi ty 1¢ khi 6n, 161 50% trong luong chat k¢t dinh.

Muoi silic (Silica fume, SE)

P6 i san pham phu cla san xudt silic hoac hop kim siit - silic. Cho dén nayv o nudc ta
chua san xudt duoc muoi silic, ¢hi ¢é sian pham cua nude ngodi dua vao (xem phu lue
G phin cudi). Mudi silic gom ciac hat rat nho ¢6 dudng kinh tu 0,01 d¢n 10 pm (hat
muéi silic ¢6 thé nhd hon 100 ldn hat xi mang), ham lugng Si0, chiém tur 85 dén 98%
theo trong lugng.

Phu gia mudi silic ¢é hai tic dung chinh:

~ Hicu tng puzolan rit manh théng qua phdn tng v6i voi tach ra kKhi xi mang thuy
hoi d¢ tao thinh canxi silicat thuy hod (C-S-H) bén viing. Hi¢u ding nay manh hon
s0 v&i cac phu gia khodng hoat tinh khic do mudi silic ¢6 do min cao hon nhicu.

(6 tac dung nhét ké rat (6t cde 16 réng nho t6i microng do cdc hat xi ming dé lai
v & chd ti¢p gidp voi xi ming va cot licu, do d6 tang do dac chac, tang cuong do,
ké ca cuding do ban ddu, do bén mii mon, do lau bén va tang khi nang chong tham
clia bé tong. Nhu vay, ting chat lugng bé tong rd rét. Ding mudi silic két hop véi
phu gia sicu déo va xi mang mic cao ¢6 thé ch€ 120 duge bé tong mac cao, mdc rat
cao téi tren 100 MPa.

Ty 1¢ pha muoi silic tir 5 dén 15% cua tong trong lugng chat két dinh trong be tong.
Phut gia tro trdu

LA sin phdm thu dugc khi nung trdu & nhicét do 600 dén 800"C. Cing nhu mudi silic,
phu gia tro triu ¢é ham lugng SiO, t61 hon 90%, trong do ¢é chika nhiéu oxit silic vo
dinh hinh ¢é hi¢u tng puzolan rat manh, hon cd muoéi silic. Tuy nhién, phu gia tro triu
c6 do xOp Idn, nén luong nude tron thudng tang 1én Khd nhicu twy thude vao ty 1& pha
tron trong Xi mang: Dé khic phuc duge van dé nay. nguoi ta thudng su dung phu gia
tro triu ciing v6i phu gia giam nude d¢ kKhong phii ting hwgng nude wron. Tro trau
thudng duge ding dé thay thé 5 dén 30% trong lugng xi mang tuy thudc vao muc dich
sit dung. Hién nay phu gia tro trdu da bat dau duge nghién ctiu va dua vao sir dung o
nudc ta thay the cho phu gia mudi silic phai nhap khau.

Trong tiéu chuin nganh vé phu gia khodng hoat tinh, cdc chi tiéu co 1y cin duge xic
dinh nhu: luong s6t trén sang 0,08 (4900 16/cm®), d6 am, chi 6 hoat tinh doi vai xi
mang, thdi gian dong két, do nd thé tich, do be sunfat cua hén hop phu gia voi xi
mang. Cdc dac tinh vé hod nhu Jugng mét khi nung, ham legng SO, cdc thanh phan
hoat tinh chinh ( Si0,, ALO; ) vh luong kiém duge tinh theo Na,0 cling duge xdc dinh.
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Ngoai ra, con thi nghiém do dong nhat nhu sai khac vé do min (%), sai khdc vé
trong (%) so vo1 thong bao cia nha san xudt; Cdc thi nghiém duoc tién hinh theo
14 TCN 108-1999.

Phu gia khodng hoat tinh ¢6 th¢ duge nghién chung véi clanhke vit mot 11 I¢ thach cao
d¢ sin xuat xi mang Podcling hén hop theo TCVN 6260-1997. hoac ¢6 thé dugc
nghi¢n min, roi pha vao mé tron be tong vai mot ty I¢ qui dinh trude khi tron bé tong.
Hai cdch pha tron do ¢6 tic dung nhu nhau, néu duge tron déu vi cing mot li¢u luong
phu gia.

Ngoiu phu gia khodng hoat tinh. con dang bot da nghién min lam phu gia cho xt ming
va bé tong. Noi chung phy gia bot dd thudng ¢6 rat it hoic khéng ¢6 hoat tinh nén dét
Khi con got la phu gia tro. Vige pha phu gia bot dd vio trong xi méang va hé tong ¢6 loi
dor véi mot s6 tinh chilt cia bé tong nhu tang tinh dé do, giam tinh thim nude, hat
nudge mio quan. tich nude va niit ne.

Do tdc dung cia phu gia tro chu y&u 1a vé mat vit 1y, nén chiing phai phit hop vé mat

vt 1y vdi loai xi mang pha nd. Vi du phu gia tro cang nhi¢u, thi do min cang phai cao
hon do min thong thudng.

5.2.10. Pl gia no

5.2.11.

1.oai phu gia nay tu din nd khi ngam nude hoac tic dung véi thanh phin nao dé cia xi
ming va no ra d¢ bu lai d¢ co khd hodc van con thém mét mie nao dé. Cic phu gia nd
¢S the chira cide chit suu day :

- Hon hgp cha bot sitt véi cde hod chit dé oxit hod sat va tang thé tich:

- Canxt sunfoaluminat két hgp vét 31 phan (¢ nuée. Chat nay nd nhic¢u nén phai
khong ¢hé i 1¢ pha thich hop.

,
U nudce ta di nghién ctu duge mot s6 loai phu gia thude cic loai trén (xem phu luc D).
Pl giu chong thanm micc

Cédc loai phu gia khodng hoat tinh néu trén dugc nghién rit min, s¢ lam ting tinh
chong tham cha bé tong, do tdc dung nhét k& cua ching vi mot phian do phan tng
puzolan tao ra canxi silicat bén viing. Cdc phu gia giam nudc loal thudng va bac cao
(si¢u dco) ciing giam mdt phan do rong do giam nudc thita bay hoi. Cdc nhit tuong
polyme cfing ¢4 tdc dung giam tham do cdc hat polyme két hop thanh mang lién tuc va
bit cdc 16 réng, mao quan va cdc vét nit nho. Phu gia BENIT do Vién khoa hoc Thuy
loi san xuat la mot loai phu gia chdng tham dac chung cho cédc cong trinh bé tong thuy
cong. Phu gia BENIT ¢6 chita khodng sét bentonit duge nghién rat min, khi tiép xac
v31 nude bentonit truong né manh, s& bit kin cac 16 rong mao quan ngan ngia su tham
mao quan cua bé tong.

Po1 v cong trinh be tong thuy cong, véu ciu chéng tham ludén 1a mot trong nhiing
vin dé duge dat 1én hang diu nhiam dam bio chat lugng va do 1au bén cia cong trinh.
Do vay, viée stt dung phu gia chong thim cho be tong thiy cong 1a van dé cin thiét d¢
dat duge do chong tham yéu cau, thay cho viéc tang luong dung xi miang ma doi khi
con gay nhitng anh hudng khong tot 1én bé téng nhu 1am ting nhiét thuy hod trong bé
tong khoi I6n.

17
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5.2.12. Pl gia e ché dn mon ¢6t thép

18

Nguyén nhan clia sy in mon ¢ot thép trong bé tong 1a sy ¢6 mat cua clorua (ion Cl°)
trong bé tong khi tidp xtic v6i nuéc min (nude bién) va dat man. Clorua cd thé xam
nhap v tiép can véi cot thép bang ¢dch khuyceh tdn gua be tong. Mit khic cling do dé
kiém ciia moi truomg xung quanh bé tong giam, nén mél tinh dc ch¢ an mon thép. Do
d6 viée lam ting tinh chong thim cha bé tong cling 'gop phin han ¢h& sy dn mon cot
thép. Tuy nhicn dé han che an mon 6t thép e hicu qua cd th¢ diing Natri benzoat véi
lidu luong 2% trong lugng cia nude tron be 1ong. Nhung pho bicn hon ca 1a Natri
nitrit (NaNO,) hoac canxi nitrit (Ca(NQ,); ) véi ty & pha trén 2 dén 3% trong luong X1
ming. Cac loai muot ¢6 do hoa tan thip nhu photphat hoac flluosilicat va {luoaluminat
cling ¢ tac dung ; Liéu lugng pha tron ching tdi 1% trong lwong X1 mang. Viée Uc
che an mon cot thép dac bict quan trong. khi bé tong ti¢p xic véi moi trudong chifa
clorua hoac khi dung phy gia khodng hoat tinh ¢é phan tng puzolan do tic dung véi
voi, 1am giam do kiém & moi trudng be tong xung quanh cot thep.

Lua chon va sir dung phu gia

Khi thi¢t k& vi thi cong cdc cong trinh thiy toi bang bé tong va vita ¢6 s dung phu gia
nen:

~ Chon loai phu gia phit hop véi cdc yéu cau k¥ thudt clia bé 10ng va phit hgp véi yéu
cau k¥ thuit cua timg cong trinh;

- Khéng chon phu gia theo nhin, méc (noi hay ngoary ma viée lrra chon nén dua vao
diic tinh k¥ thoat. eid thinh vi didu kién van chuyén cua phu gia;

- Lua chon loai phu gia thich hop ¢ du co & vé phip 19, ¢6 dang ky chit lugng san
pham. Phu gia mua vé phai ¢6 gidy ching nhan chat heong va thong bao ky thudt
cla co & san xuil phu gia d¢ lam co s¢ cho vice st dung;

- Sir dung ding licu heong va can dong chinh xic la rdt can thict dé dam bao hicu
qua cua phu gia trong be tong. Ty 1¢ s dung khong ding ¢o th¢ din téi hiéu qui
thap vi d6i v6i mét s6 phu gia hod hoc do1 khi lai ¢6 tic dung nguge lai. Khi su
dung phu gia, cin chi y dén hai yéu 16 : licu lugng va cach pha tron. Cac vin dé
nity thuong duoc ghi trong ban gid thicu san phim do nhd mdy san xuit phuy gia
cung cip va phai dugc tuén thi mot cich nghiém tic. Tuy nhién ti 1¢ pha tron duge
ghi trong thong bdo néi trén thudng dugc qui dinh trong mot pham vi rong; Trong
timg truomg hop cu thé cin thi nghi¢ém dé xdc dinh ty 1¢ thich hop. Néu khong co
qui dinh ricng, thi viéc pha phu gia vao mé trén c6 thé dugc thuc hién nhu sau:

- Cic phu gia hod hoc ¢ dang ran duge phoi licu theo trong luong. Trude hét can
luong phu gia cdn thict, hod tan vio mot phin nude tron. roi khudy manh dé phu
gia tan hét. Néu cdn cdc cuc khong tan duoc, phai loai bo va theém mot Iugng phuy
gia twong ung. C6 the hod tan phy gia vio mot lugng nudce nhit dinh dé tao thinh
dung dich chuan, tién diing cho ca mot ca kip: Nhung trude khi lay ra ting phan.
phai quiy lai cho déu;

- Cdc phu gia hod hoc dang long dugc phéi hop theo trong luong hoac thé tich.
nhung diing thé tich thuan tién hon vi d& dong ludng. C6 thé d& dang chuyén doi tir
trong lugng ra thé tich, khi biét trong lugng riéng (Ui trong) ctia phy gia.

Dai voi phu gia tang déo, nén tron bé tong trude mat lic, sav dé mdi do dung dich phu
gia vao dé phu gia phit huy duge tic dung hoat tinh bé mat cua chung.
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Luong nudc tron bé tong phai bao gém ca luong nuGe trong dung dich phy gia
dwa vao.

Cac phu gia khodng hoat tinh nghién min dugc phéi héu theo trong lugng va dé truc
tiép vio may tron cung véi XI mang.

Phai ¢6 h¢ théng ¢ian dong phu gia riéng dim bao that chinh xdc. Nén dung thi€t bi
dinh luong phu gia chuyén dung dé lap vao mdy tron. Khi dung phu gia, tron bé tong
bang may dat hi¢u qui cao hon tron bing tay va thoi gian tron cian kéo dai hon d¢ phu
gia dugc phan tin déu trong be tong va phat huy dugc tac dung.

Khi diing két hop hai ba loat phu gia hod hoc. nén pha néng ¢ nhu trén vao may tron.
Khéng pha chung trude d¢ ding dan, dé phong ching ¢4 phan tng trude v6i nhau Jam
giam hiéu qua clia phy gia trong bé tong.

Céc phu gia hod hoc & dang 16ng thudng ¢ mau, nén sau khi pha viw nude khudy cho
déu mau li duge. D61 v6i phu gia khong ¢é méu, cin khudy ky dé dam bdao su dong

nhét.

Nhimg diéu can hru ¥ khi su dung phu gia

Phu gia khong thé khéc phuc duoc toan bo nhitng nhuge diém do thi¢t k€ thanh phan

" be tong va do thi cong bé tong nhu thanh phin khong hop 1y, can dong vat li¢u khong

chinh xdic vi thi cong bé tong kém dic chic. Vi vay trude hét phai lam (ot viee thict ke
vi thi cong bé tong. sau d6 ding phu gia dé cdi thi¢gn mot s0 tinh nang can thiét cua be
tong. Mai loai phu gia thudng chi cai thién chu yéu mot tinh chatl nao do cua bé tong.
Ciing ¢6 nhiing phu gia tong hop cal thi¢n mot vii tinh chat cda bé tong. Tuy nhién ¢o
phu gia ¢6 the cai thién mot tinh chat, nhung lai anh huong khong tot dén mot vai tinh

chit khdc cha bé tong mi ching ta khong mong mudn. Vi vay phai tim hicu k¥ céc

tinh nang cua phu gia d¢ c¢d quyct dinh ding din trong vice lua chon va su dung
chiing. Khi ¢én thiét, phai thong qua cdc thi nghiém cu thé dé cd thong tin chinh xac.

Hicn nay trén thi truong ¢6 bin nhicu phy gia sdn xuwit trong nude vau phu gia nudce
ngoai ¢6 tinh ning tuong tu va chat lugng tuong duong. Trong trudng hop do nén
nghién ctru st dung phu gia ndi, néu qua thi nghiém tha'y dat yéu ciu chat luong vi gid
thanh thudmg ré hon nhiéu so véi phu gia ngoai.

Khi mudn pha phu gia khodng vao bé tong, cin phai biét (thong qua gidy chiing nhan
xi mang ciia nha mdy) trong xi ming da pha phu gia khodng chua va néu ¢6 thity e
phu gia di pha Ia bao nhiéu. Trén co s6 do s& quyét dinh ty 1& pha thém phu gia
khodng viio bé tong dé tong hwgng phu gia khodng khong vuot qua ti 1¢ cho phép trong
xi mang (xem hudng din si dung xi méng). Néu pha qué nhiéu phu gia khodng thi
cudng do vi do chong tham nude cua be tong s€ giam di.

Déi véi nhitng cong trinh quan trong, trude Khi dung phu gia (bdt k¥ la phu gia ndi hay
ngoai), phat kiém tra lai cdc chiing nhan phip 1y cla phu gia, déng thoi phai thi
nghi¢m ki¢m tra nhiing pham chit va téc dung clia né lén xi mang va bé tong s dung.
qua d6 xéc dinh ty 1¢ phu gia thich hop. Ngoai ra trong thoi gian bdo quan va sir dung,
néu ¢6 nghi ngd, cin ldy mau kiém tra thém vé su thay do6i mau sic, mii, ty trong, do
ling dong vi tic dyng cita phu gia 1én cac tinh chat mong muén cua bé tong. Néu ¢
khac bict qua nhicu, so véi thong béo k¥ thuat cia nha san xuat va ding ky chat luong
sin phdm ctia phu gia d6, phdi licn hé v6i nha san xuat dé giai quyét.
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Viée bao quan v sit dung phu gia phai tudn thi theo cic huong din cua nha san xudt,
ti 1¢ pha tron cu thé nén dua vao thi nghiem va phai dam bao can dong chinh xdc khi
pha tron, dac biét doi vdi cdc phu gia ¢ ty 1¢ pha tron rit nhé, vice sai x6t nhi¢u vé
lidu lugng cé thé gay ra nhiing hau qua bat 1gi cho be tong.

Thong thudng trong bé tong diing mot phu gia. nhumng ciing ¢& khi diing nhiéu hon mot
phu eia dé két hop cai thicn nhi¢u tinh chit cua be tong. nhu diing phu gia giam audc
két hop vai phu gia khodng hoat tinh trong be tong khai 1on, phu gia giam nude vét
phu gia cuén khi ... . Khi dé cén thi nghi¢m can than d¢ xdc dinh tv 1¢ pha tron cua cac
phu gia va cich pha tron sao cho phat huy duoe hiéu qua tong hop clia cée loai phu
gl dung.

Tdc dung cta phu gia doi vdi bé tong cling nhu voi vita, vi vita ¢6 thé duge coi 1a be
tong khong ¢6 cot licu 1én. nhung muc do tac dung cting nhu ti 1¢ pha tron ¢6 the khde
nhau. do dé phii thi nghi¢m cu the trén vita trude khi dung. Neay ci doi var be 1ong
khi str dung cdc Toai xi mang khic nhau thi 1y I¢ pha tron phu gia cting s¢ kKhidc nhau.

KT. BO TRUONG BO NONG NGHIEP VA PINT
THUTRUONG

(D ky)

Phamn Hong Giang



14 TCN 114-2001

PHU LUC A

THUAT NGU VA PINH NGHIA

STT

Thuat nga

Pinh nghia

2

\
D

1.
1.1
[.1.1

[

o

Ximing
Cic loail x1 mang

'X1 mine pooclang
. =

X1 mang
puzolan

podGelang

mang  poocking

X1 ming
|:1rfmg
| Xi mang it toa nhict

[ Xi mang bén sunfat

poocling

Xi mang pooclang
hon hop

Céc tinh chat co 1y
hoa cua xi ming

o6 min

Qua trinh ninh két
i(dOng két)

- Chal k&t dinh thay luc duge san xuilt bang ciich
nghién clanhke podclang véi thach cao va cd thé thém
mot phin phu gia khodng, ¢6 kha nang dong ran va
bén viing trong nuaGc.

_ Chat k&t dink thuy lue duge san xudt bing cich
inghién hén hop clanhke podcliang v6i khoang puzolan ;
hoat tinh vi thach cao, hodc trén lan xi mang pooclang
vGi bot puzolan aghién min theo mot t ¢ nhat dinh.

- Chat két dinh thiy lue duge sin xudt biang cdch
nghién hon hop clanhke podelang véi xi hoat tinh va
thach cao. hodc tron 1an xi mang podelang véi bot i
“hoat tinh nghién min theo mot i [¢ nhit dinh. '

3 — - - - N - - - - I
- Xi mang podelang khi thuy hod cho ta ho mau trang. |
duoe san xuat 1 clanhke ¢ chiga fUsit va duoc nung |
luyen trong moi truomg nho laa.

|
- Xi mang, puociung ¢d luong nhict toa ra wong qua,
trinh dong ran it hon so vo1 xi mang thong thuong. !

'~ Xi mine podcling véi ham juong CiA thip. ¢6 Khit
‘n{mg han ché tic dong cna cde hop chat chifa sunfat
[trong moi trudng st dung doi véi be tong.

_ Chat két dinh thity lue duge san xudt bing cich
nghién hén hop clanhke poéeling véi mot luong phu
gia khodng (bao gom ci phu gia khodng va phu gla
khodng hoat tinh).

- Dai luong dic trung cho mic d¢ nghién min clia xil
mang. La ti s6 gilta khdi lugng xi mang con la trén|
|sang 0,08, sau khi sang so véi khoi lugng méu thi. |
Pon vi tinh 12 % - Hoac 13 téng dién tich bé mit cic
hat trong 1 gram xi mang (con goi la ti di¢n). Hon vi
tinh 1a cm*/g. '

- Thai k¥ hé xi mang cho cutmg do ban diu.
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(Tiép theo)

I 2 3 |
53 |Qua trinh déng ran |- Thosi k ho xi mang pht trién cudng do. \
2.4 Tinh &n dinh the ‘ - Gigi han do no ¢tia ho xi mang déng rin trong khuon

tich tiéu _Jchue“in Losatdlic sau 24 gi5 trong dicu kién ticu
chuan.

3.1

3.2

3.4

st
o)

‘Lhﬁy hod !linh la cal/g.

‘DO co cua hd xil- Mic do ho xi mang bi giam th¢ tich trong qua trinh:
‘mfmg ‘d()ng rin. |

Po toa nhict khij- Luong nhiét toa ra khi thiy hod g xi mang. Don vi|
|

po nd cia ho xi

- Mdc do hé xi mang no thé tich trong qud trinh dong|
‘_m{mg

ran. |

‘Cuﬁmg d6 nén |- Chi s6 cudng do khi nén vé mau ticu chuan xi m;‘mg-|

Cit & tudi nhat dinh. Don vi tinh MPa. daN/em™. |

| |kG/em? hodc N/mm”. |

| Mic xi mang ‘ Pai luong qui wdc biéu thi gid tri cudng do chiu nénl
‘ ciia A ticu chudn xi mang - cit 4x4x16 cm & tuoi 28‘
‘ ngay dém dong ran trong didu kien ticu chuan. Mic Xi|
| mang khong ¢6 thi nguyén. 1.ay tron 0 theo gid tri
cuong do nén. |
- Ti 1¢ phin tram ciic oxit kim loai va thanh phan khic|
| ciiu thanh xi mang ( nhu CaO; ALO; 1 Si0; 3 MgO...).
\Thimh phan khodng |- Ti & phin tram cic Khodng chu véu ciu lhimh‘
clanhke xi ming ( C:S; C.S: GA 5 CAF ). |
Phu gia dong rin|- Phu gia cé tac dung tang nhanh qud trinh ninh két I|
nhanh (dong két) va qud trinh dong ran ban diu cua bé tong. !|

|
| Thiwnh phin hoi

Phu gia

Phu gia déng ran|- Phu gia lam cham qud trinh ninh két va dong ran cua
cham bé tong. '|

Phu gia déo hoa - Phu gia ¢6 tac dung lam ting do déo cuia hén hop bc\

tong tuol. ‘

!Phu gia déo hod cao|- Phu gia dé0 hod ¢6 téc dung lam giam mot phéan kha
(Phu gia sieu déo) |16 lugng nudc ycu cau trong diéu kién gilt nguyén do
| sut, ma khong kéo dai thi gian ninh két viv khong kéo|
‘lhém khong khi vio hén hop be tong. (Lugng mr(’Jc\
giam ¢ day thudng khong nho hon 12%). ‘

Phu gia déo hod|- Phu gia cd tic dung vira giam lugng nudc tron via
| déng ran nhanh tang qud trinh ninh két v dong ran clia bé 1ong.

Phu gia déo hod|- Phu gia c6 tac dyng vira giam lugng nudc tron via
dong ran cham lam cham qud trinh ninh k€t cia beé tong. ‘

—
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2

3

Phu gia siéu déo
cham déng rin
Phu gia ng

Phu gia cuén khi

Phu gia khodang hoat
tinh

Phu gia hén hop

‘Phu gia chéng thim

- Phu gia ¢6 tac dung vita giam lugng nude tron > 12%
vira lam cham qud trinh ninh két clta bé tong.

- Phu gia ¢6 tdc dung lam ting hodc khong giam thé
tich bé tong trong qua trinh déng ran.

- Phu gia ¢6 tic dung 161 cuén thém khong khi vao hén
hop bé tong hoic vita trong qua trinh tron.

- Cic khodng tu nhién hofc nhin tao ¢6 hoat tinh duoc
nghién min dung lam phu gia dé cdi thién tinh chat
cua b¢ tong hodc dung pha ché trong qua trinh san
XUat Xt mang.

- Phu gia dugc ché bién tir cic phu gia khdc nhan v ¢6
kha nang diéu chinh mot s& tinh chat ciia bé tong.

- La cac phu gia hod hoc va khodng khi dua vio trong

be tong s¢ lam tang kha nang chdéng thim nude cla bé
tong.
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B.1.

B.2.

24

PHU LUC B
CAC TIEU CHUAN TRICH DAN CO LIEN QUAN

Tiéu chuan vé xi mang

TCVN 5439 - 1991: Xi mang- Phan loai, ASTM C 150 - 1994,
TCVN 6069 - 1995: Xi mang pooclang it toi nhiét - Yéu cdu k¥ thuat.

TCVN 4031 - 1985: Xi ming - Phuong phap xdc dinh do déo tiéw chuan, thoi gian
dong két va tinh 6n dinh thé tich, ASTM C 187-87 [AASHTO T 131-83 (1990)]
hoac BS 1881 khi ¢6 yéu cau dung tiéu chuan M§ va Anh.

TCVN 4032 - 1885: Xi mang - Phuong phip xdc dinh do bén uén va nén. hoac
TCVN 6017 - 1995 [ISO 679 - 89 (E)] : Xi mang - Phuong phap thit xdc dinh do
bén, hoac ASTM C 109 -88 (AASHTO T 106-90), hodc BS 1881 khi ¢6 véu ciu
dung tiéu chuan cua MYV hoac Anh hoac 1SO.

TCVN 6070 -1995: Xi mang -Phuong phép xdc dinh nhiét thuy hoi.

TCVN 4030 - 1985: Xi mang - Phuong phap xac dinh do min, hoic ASTM C 184 -
83 (hoac AASHTO T 128 -86).

TCVN 6068 - 1995: Xi mang pooclang bén sunfat - Phuong phip xdc dinh do nd
sunfat.

[4 TCN 63 + 73 - 2001: Bé tong thity cong viu cde vat licu lam beé tong thiy cong -
Yéu ciu k¥ thuit va phuong phap thir

[4TCN 89 - 2001: Viia thuy cong - Yéu cau k¥ thuit va phuong phap tha

TCVN 4453 - [995: K¢t citu bé tong vt bé tdong cot thép toan khot - Qui pham thi
cong va nghi¢m thu

QPTL - D6 - 78: Qui pham k¥ thuat thi cong va nghiém thu cdc k&t cau bé tong va
be tdng cot thép cong trinh thuy loi

Cic tiéu chuin vé phu gia

14 TCN 103 + 109 - 1999: Phu gia cho bé tong vi viia - Yéu cau ky thuat va
phuong phdp thu

ASTM C 494: Phu gia hod hoc cho bé tong - Yéu cdu k¥ thuat
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PHU LUC C

CAC LOAI XI MANG HIEN PANG SAN XUAT
VA SUDUNG O VIET NAM

X1 ming Podelang (Portland cement) vict it 1 PC duge san xuat & nude ta phit hop
vol tiéu chuan Viet Nam TCVN 2682 - 1999 Theo tiéu chuan nay, PC duoc san xuit
bang cich nghi¢n min clanhke véi mot lugng thach cao thich hop khong pha phu gia
khodng,

Ximang Podclang hon hop ( Portland cement blended ) viét tat 1a PCB duoe san xudt ¢
nude ta phu hop véi tieu chuin Viet Nam TCVN 2620 - 1997, Theo tiéu chuan nay,
PCB duoc san xudt biang cdch nghién clanhke xi mang vii mot luong phu gia khodng
toi 40% (trong do luong phu gia hoat tinh khong qua 20%) trong luogng xi ming va
mot luong thach cao thich hop. Xi mang PCB hi¢n dang duoc san xuit ¢6 miic 30 dugic

ky hi¢u PCB 30.

Xtmang Podeling bén sunfat (Sulfate Resisting Portland) vict tat 1a PC, duoc san xudt

-theo ti¢u chuan Vit Nam TCVN 6067 - 1995, Theo ticu chuin nay PC, duoc phan ra

lam 2 nhém: Bén sunfat thudng viy bén sunfat cao véi 2 méc 30 vi ).

thén nay nude ta sin xudt xi ming bén sunfat cao chda bari (High Sulfate Resisting
Cement) vidt tat [a PC, s chifa khoang 1 - 6% BaQ duéi dang B.S, BA, B,A,F v.v... Khi
dong ran trong moi trudng chita SO, (nuéce bidn. nude lg, nude sunfat), do bén nén va
chong tham cla bé téng ting 1én nho su Ién chat cdu tnic bot BaSO,.

Mot loai xi mang bén sunfat khdc 12 xi mang bén sunfat HAPE cung dang dugc san
Xuwit. Bay 1a mot loai xi mang Poéelang xi bén sunfat.

X1 mang Podcling xi hat 16 cao (Blast Furnace Granulated Slag Portland Cement) phu
hop véi tieu chuan Viét Nam TCVN 4316 : 1986. Theo ticu chuan ndy, xi ming
podclang xi dugc san xudt bing cdch nghicn min hon hop clanhke cia xi ming
podelang vai 20 - 60% xi hat hang | hoac 20 - 50% xi hat hang 2 vd mét luong thach
cao can thiét.

X1 mang Poéclang Puzolan (Portland Pozzolan Cement) viét tat 1 PC,,, phlt hop véi
TCVN 4033 - 1995. Theo tiéu chuén nay, PC,,, duge san xuit bang cich nghién min
hén hop clanhke xi méng podcling va phu gia hoat tinh puzolan (tir 15 dé&n 409 trong
luong xi mang PC,,, } va mot luong thach cao thich hop.

Xi méang podclang it tod nhiét (Low heat Portland cement), viét tat 1a PC,, phit hop véi
tieu chudn Vit Nam TCVN 6069 - 1995, Theo tiéu chuén ndy, PC,,, mdc 30 c6 ham
lwong C;S khong 16n hon 35%, him luong C,S khong nhd hon 49%, va ham lugng
CiA khong 16n hon 7%. Hai thanh phin C,S va C;A phét nhiét nhi¢u. Vi hai thanh
phin ndy giam di, xi mang thity hod s& toa nhiét it hon.

Xi ming Podclang trang (White Portland Cement) viét tét 1a PC W

Cic loai xi mang 1, 2 va 7 duoc sit dung nhiéu, nén duge san xudt thudng xuyén, con
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céc loai xi mang khdc 12 xi mang déc chung duge stt dung khong nhiéu, do d6 khong
dugc sin xuft thudng xuyén, ma c6 loai chi san xuit theo don dat hang, Cic loal xi
mang tlr | dén 6 thuong dugc dung trong xay dung thuy lgi. Theo yéu ciu cia cong tac
xdy dung vi theo sy phdt trién cla cong ngh¢ sdn xudt xi mang trong thdi gian t6i ¢
thé ¢6 cac loai xi mang khdc ra doi d¢ tang thém chiing loai xi mang san Xuit & nudc
ta. Ngoai ra mot s6 loai xi ming dac bi¢t khic ¢6 thé duge nhap tu nudc ngoai, Khi ¢o
nhu c4u bitc bach va ¢é chit triong clia nha nude v¢ nhip khau xi mang dic bict.
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MOT SO LOAI PHU GIA CO THE SUDUNG
TRONG CAC CONG TRINH XAY DUNG THUY LOI

Jigu Giao thong 1

TT | Tén phu gia Noi san xuit, Pac diém, tinh nang
nghién citu
! 2 3 4
1. Phu gia hoa déo
1.1 |LHD-82 Vién Khoa hoc cong nghe|Tang do déo cia hén hop be
xay dung tong, khong chia clo
1.2 |KDT-2 Vién khoa hoc cong nghé|Tang déo, kéo dai thor gian dong
Vit licu xay dung két
1.3 |KANA Vién khoa hoc cong ngh¢|Pugce cai bién tir KDT-2. Tang
Vit liéu xay dung déo, giam nudc
" 1.4 |Puzzolith Cong ty thi nghiém Vat|Tang d¢o, giam nudc.
liéu Giao thong |
1.5 |Placc - O2A Lien  hi¢p Quang-Hoi-|Tang déo, kéo dai thoi gian dong
bien tn (IMAG) kel giam nude, giam Ximang.
1.6 |Plastiment 96 (Sika (Thuy 5¥) Hod déo, giam nude dén 10%,.
: kéo dai thoi gian dong két.
1.7 |Plastiment R Sika [Toda déo, giam nudc dén 10%,
kéo dai thoi gian dong két.
1.8 |Plastiment Sika Hod déo, giam nude dén 10%,
BV40 cudng do ban dau cao.
1.9 |DARACEM -|GRACE (Hoa Ky) Tang déo, giam nudGe trung binh
50
1.10 Puzzolith  132|MBT (Thuy S§) Ting déo, kéo dai thoi gian dong
HE két
1.11 |SN-TIR LICOSA (Thugng Hai,|Tang déo, gidm nudc, lam cham
Trung quoc) dong két
2. Phu gia siéu déo
2.1 |PA-95 Cong ty thi nghiém Vat|Déo cao, tang do sut= 3 lan, kéo
ligu Giao théng 1 dai thoi gian dong két
22 |PA-99 Cong ty thi nghiém Vat|Sieu déo, khong kéo dai thoi

gian dong ket
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(Tiép theo)
F 1 2 l 3 \ 4
2.3 |SD-83 Vién khoa hoc cong nghé | Sicu deo, ting do sut = 4 lan

Vit licu xay dung

2.4 MFS - 92A

Vién Hod k¥ thuat quan s

u |Sicu déo, giam 16t 30% lugng

2.5 Selfill - 4R

IMAG

nude tron tuy theo ti 1¢ pha

Sicu deo. giam  20-25% nuae
tron. kéo dai thot gian dong ket,
oiam mat do sut.

Selfill -2010R

IMAG

Sicu deéo. giam 20-30% nudc
tron, kéo dai thoi gian dong két,
mat do sut cham.

2.7 | Selfill - 20105

IMAG

2.8 | Selfill - 2020RS

2.9 | Selfitl - 2060RS

IMAG

Sieu déo, dong k&t binh thuong,
giam 30% nudGe 1ron, tang cutmng
dd.

Sicu déo, giam 35% lugng nuac
rron, ddp ung déng thai ticu
chuian doi vGi phu gia cham
déng tin va dong ran binh
“hu‘ifne tang cuong do.

IMAG

Sicu déo, giam dén 40% luong
nudc tron, (Id[’) gng dong thoi 2
ticu chuan cia phu gia cham
dong ran va dong ran binh
thutng, cho cuong do ril cao,
dic biét O tudi 01 v 03 ngay.

2.10 | RHEOBUILD
555

MBT

Sieu déo vira, cham mat do sut

2.11 | RHEOBUILD
561

MBT

Sieu déo, cham dong két, gitt do
sut lau.

2.12 | RHEOBUILD
716

MBT

Sjeu déo, cham dong két, g1t do
sut lau.

2.13 | RHEOBUILD
1000

MBT

Sicu déo, dong két binh thuong,
cudmg do ban diu cao.

2.14 \ SUPER 39

GRACE

Sieu déo, sin pham phu la
DARAVAIR. |

T—

SUPER 20

]

[2.15

GRACE

Sicu déo, san pham phu Ia
DAREX-AEA.

t.lﬁ

Sikament Ry \

Sika

Sieu déo, giam nudc dén 20%,
kéo dai thoi gian dong ket
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(Tiép theo)
I 2 3 4
2.17 | Sikament 163 Sika Siéu déo, giam nude dén 20%.
EX .

2.18 | Sikament NN Sika Siéu déo, giam nudc dén 30%,
cudng do ban diu va cudi cung
cao.

3. Phu gia cuén khi

3.1 ASP - 97 Cong ty thi nghiem Vat  |Tang ham luong khi theo ty I¢

lieu Giao thong | pha tron trong be 10ng

32 | PLACC- AIR IMAG Tang ham lugng khi, giam do
tich nudc va phan tang, nang
cao kha nang chong tham cho
bétong, dic biét duge s dung
cho bétong it xi mang lam ting
kha nang thi coéng.

3.3 | DAREX-AEA GRACE San pham phu & WDRA véi
hycol

3.4 | MICRO-AIR MBT Tang ham lugng khi, giam phan
tang, tict nude, giam tham

3.5 Sikanol Sika Cuon khi vio bé tong va vira.
dong k&t binh thudng

3.6 Sika Aer Sika Phu gia cuon khi cho bétong.

4. Phu gia déng ran nhanh
4.1 Zecagi -TN Vién Khoa hoc cong nghé Phu gia rin nhanh cé clorua g
GTVT néng do thap, cd tic dung tang
nhanh thdi gian dong k&t va
déng ran cla vita va bé tong xi
mang

4.2 PH 1 Vién Khoa hoc Thuy lgi  |Phu gia cing nhanh goc clo.
tang nhanh thoi gian dong ket vi
déng ran cia bé tong va vira.

4.3 RN -1 Trudng Dai hoc Xay dung |Phu gia rin nhanh, khong chita

Ha Noi

thanh phdn clorua, cé tic dung
tang nhanh thiy hod cua xi
mang, tang cuong do bé tong,
khong gay an mon cot thép
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(Tiép theo)

1

3

4

4.4

SAKA -1

Vién Khoa hoc cong ngh¢
Vit i¢u xay dung

Thue chat la loar x1 mang dac
biét ¢é chia ham luong 16n
.|khodang canxi sulfo aluminat, khi
tron voi X1 mang va bé tong s€
lam tang cuong do sdm.

=
LA

PLACC - 07

Lién hiép Quang - Hoa -
bién ta (IMAG)

Phu gia déng ran nhanh, giam 5-
10% lugng nudc tron, nang cao
cuong do vira va bétong.

4.6

IMAGUN

IMAG

Dung cho vita phun, lam cho vira
phun déng rin rat nhanh 1am
ting d6 bim dinh, tang kha nang
chong thim cua vita phun.

4.7

104

IMAG

La vat lieu déng rdn rat nhanh,
chi trong khoang thoi gian 05-07
phtt ké tir khi trén véi nude. Sau
khi déng ran n6 nhanh chéng trés
thiinh vét liéu rin va bén nudc.

4.8

PLACC - JET

IMAG

Phu gia dong ran cuc nhanh cho
vifa ximang. Vita déng rén trong
vong 5 phit ké tir khi tron nudce
vOi hdn hop vita.

4.9

Sika 102

Sika

Vita ximing can nudc dong
cing cuc nhanh.

5. Phu gia chong tham

5.1

BENIT

Vién Khoa hoc Thuy lgi

Phu gia chéng tham dang bot
dac biét dung trong coéng trinh
bé téng thiy cong, tang do
chéng thim cioa bé tong lén
nhic¢u lan

5.2

Zecagi -XB

Vi¢n Khoa hoc cong ngheé
GTVT

Phu gia chéng thim bao vé bé
tong va c¢Ot thép trong moi
truong xam thyc

5.3

IMAG

Phu gia chong thim cho phép
giam dén 10% lugng nudc trdn,
thich hgp vaG1 cong trinh bétong
thuy c¢ong, cong trinh ngdm,
dap.
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IR

foai bo hoan toan hién tugng
thim mao dan. tang kha nang
chéng chiu tic nhan hoa chdt ¢o
hai cho vat li¢u xay dung nhu
ce axit véu. cac muodi an mon.
hoi hod chat.

Phu gia chong tham chita oxit
silic siéu min, lam tang cuong
do, tang méc chong thim, tang
d6 bén chong xam thuc.

14 nhil tugng bitum bi¢n tinh
duoc su dung de chong thaim va
chong hod chit cic cong trinh
ngam.

PLACC - CR Phu gia chong &an mon  cho
bétong vix bétong cot thép ©
ving nugdc man, nude 1o va dat
nhiém phén, tang ddng ké mic
chéng tham cua betong.

Phu gia chong thim ¢6 chia oxit
¢ilic sién min lam ting 4o bén
chéng xam thuc, chéng thim
cho bé tong

SUPERBARRA Phu gia chong thaim cho cic

cong trinh bé tong

Sikacrete - PPI Phu gia chong thim c¢6 chia
Silic oxit siéu min lam tang do
bén xam thie chong thim clia bé
1ong

Plastocrete - N Hod déo, giam nuéc dén 10%,

chong thim cho bétong.

FORCE -
10.000

Phy gia chéng thdm chia silic
oxit siéu min.

FORCE -
10.000D

Lam tang do bén chong xam
thyc va chéng thdm cho bé tong.
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1

2
D

6. Phu gia két dinh

6.1

| IMATEX-C

IMAG

| Tang nhanh kha ning bdm dinh
giita IGp bétong cii va mdi trong
qud trinh cai tao, nang cip va
stra chita cong trinh xdy dung,
ting kha nang chong tham nudc
cua vira va bétong.

LUNACH - 92

IMAG

Tao cho hon hop bétong ¢6 do
| k&t dinh noi rat cao, chong rua
woi trong diéu Kién ¢4 dong
chay, dinh hinh bén bétong khi
thi cong trong nudc.,

6.3

IMATAR - PA

IMAG

C6 kha nang bam dinh udt va
bam dinh sau khi déng ran rat
cao vo1 bé mat uép xic, dac
bi¢t thich hop d& sia chita
kKhuyét tat trén bé mat be tong,
k& ca bé mat thang ding ma
khong bi chay x¢.

\ Sika Latex

Sika

Phu gia chong tham va chat ket
nol.

7. Phu gia truong no

7.1

TR - 01

IMAG

‘ Phu gia truong nd, tao cho via
va bétong c6 kha nang chong
co hodc nd, thich hop dé chen
khe, xtr Iy céc vt niit, ché tao
bétong chen.

7.2

TR - 04

IMAG

Tang nhanh t6c do déng ran
clia vita v bétong cai thién do
chéng tham, khé nang chong an
mon cua cic két cdu bétong va
bétong cot thép.

1.3

IMAGROUT -
2N

IMAG

Hén hop chat két dinh méac cao,
¢ot liéu nho va phu gia dac bict,
cé hiéu dng nd va cuong do
cao, cho phép ché tao vita long
dé rét, bom phun.

7.4

Sikagrout 214-11

Sika

Vita tron sdn Khong co ngot.

7.5

Intraplast Z

Sika

Chat hd trg bom vita va gidn no
cho vita.

Ghi chii: Trong phu luc, gidi thiéu mor 6 loai phy gia thong dung ¢é thé sit dung trong cdc
cong trinkh xdy dimg thuy loi, ngodi ra con cd nhiing phut gia khdc chia dwge odp nhar. Khi st
dung phu gia, phdi so sdanl cde chi tiéu kinh t& - k¥ thudt dé hya chon.
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Phu luc A

Phu luc B

Phu luc C

Phu luc D

MUC LUC
Qui dinh chung
Thudt ngit va dinh nghia
Cac tiéu chuan trich din ¢6 liécn quan
Hudng din sir dung xi mang trong xdy dung thay loi
Hudng dan str dung phu gia trong Xy dung thay loi
thuat nglr va dinh nghia
Cic neu chuan trich dan ¢6 lién quan
Cac loal xi ming hicn dang san xual va sit dung & Vit Nam

Mot 56 Toai phu gia ¢ thé st dung trong cic cong trinh xay
dung thuy loi

21

24
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XI MANG VA PHU GIA
TRONG XAY DUNG THUY LOI
HUGNG DAN SU DUNG

Chiu trach nhiém xuét ban:

VU KHOA HOC CONG NGHE VA CHAT LUONG SAN PHAM
Co quan xuat ban:

TRUNG TAM THONG TIN NONG NGHIEP VA PTNT



In tai xudéng in Trung tam Thong tin Nong nghiép va Phat trién Nong thon
Dia chi: S6 02 - Ngoc Ha - Ba DPinh - Ha Noi; Dién thoai: 7332160



	XI MĂNG VÀ PHỤ GIA TRONG XÂY DỰNG THỦY LỢI HƯỚNG DẪN SỬ DỤNG
	MỤC LỤC

