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Tém tit: Trong nghién ciru di siv dung phdi phdp vét liéu la phu gia khodng siéu min Silica
fume (SF) thay thé mét phan xi mang Poocling, két hop véi phu gia siéu déo giam nude bdc cao
thiét ké thanh phdn bé téng tw lén ¢é cuong do va mdc chong tham cao. Bén canh dé, sir dung
son chong tham dé quét bé mat bé téng ngay sau khi thi céng, dam bdo cho cdu triic bé tong ddic
chdc, cuong do nén tang 14,8% véi cdp phoi bé tong doi chirng (bé tong sir dung 100% XM Po)
va ting 21,6% doi véi bé tong c6 sir dung PGK siéu min SF; con mdc chong tham tang 1én rat
cao (W10 =W12), tang tir 1 dén 2 cdp so vdi tiéu chudn yéu cau. Vi vdy, dé ting cwong do va do
ddc chdc cho bé téng, trong thiét ké can sir dung cdc logi PGK dé han ché cdc thanh phan héa
hoc Ca(OH)> gdy nén hién tiwong xdm thiee bé tong, ting cdc san pham C-S-H trong cdu triic ciia
bé téng, tir d6 sé tang do dic chdc ciia bé tong, lam tang cueong do va tinh bén cho bé téng.

Tw khéa: Bé tong tu len, Silica fume, phu gia siéu deo.

Summary: In the study, the material method used was the superfine mineral additive is Silica
fume (SF) to replace part of the Portland cement, combined with a high-level water-reducing
superplasticizer to design a self-compacting concrete with high strength and waterproof grade.
In addition, using waterproof paint to brush the concrete surface immediately after construction
ensures a solid concrete structure, compressive strength increases by 14.8% compared to the
control concrete mix (concrete using 100% Portland cement) and increases by 21.6% for
concrete using superfine mineral additive (SF); The waterproof grade is also increased very
high (W10 ~ W12), increasing from 1 to 2 levels compared to the required standard. Therefore,
to increase the strength and density of concrete, in the design it is necessary to use mineral
additive to limit the chemical components Ca(OH): that cause concrete erosion, increase C-S-H
products in the structure of concrete, thereby increasing the density of concrete, increasing the
strength and durability of concrete.

Keywords: Self-compacting concrete, Silica fume, superplasticizer.

1. PAT VAN PE tinh wu diém cta né. Tuy nhién, ngoai nhimg

Ngay nay két cdu bé tong (BT) va bé tong cdt ddc diém vu viét cta loai vat licu nay nhu do

thép (BTCT) da dugc sir dung phd bién dé xay ~ 0°n cac, bién dang it, twong doi on dinh trong
dung cic cong trinh Dan dung va Cong moi truong kh,i hau thoi tiét, de tao l‘qnh V.V...
nghiép, Giao thong, Thay loi, Quéc phong th1 bé t6ng~c§t thép con boc 10 nhlél.l nhugc
v.v..., bé tong cbt thép dd ching minh dugc diém nhu dé bj xam thyc trong cdc moi trudng
nudc va moi truong khong khi c6 cac tac nhan
gdy hai cho cac san pham thuy hoa cua xi
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la nguyen nhan quan trong dan dén tinh trang
xuong cap cia cac két cdu BT va BTCT,
giam kha nang chiu tai, ting bién dang, ¢
khi din dén nhirng su cd giy sup dod cong
trinh xay dung.

Sy tdn tai 1au dai cua cong trinh phu thudc vao
cac diéu kién méi truong tai khu vuc xay
dung, vat liéu xay dung va su can than khi van
hanh. Sau thoi gian khai thac, cac két cAu BT
va BTCT bi hu héng, xudng cip. Viéc xéc
dinh ding nguyén nhan gay hu hong, lya chon
vat li€u va gidi phap sua chita, gia cuong cho
cac két cdu BT va BTCT mot cach phi hop sé
mang lai thanh cong va hi€u qua cho cac cong
trinh xay dung.

Hién nay, viéc xac dinh nguyén nhan gay hu
hong két cau BTCT va giai phap sira chira,
nang cap van con nhiéu y kién khac nhau.
Trong dé tai nay, s€ di vao viéc xdc dinh
nguyén nhin cua ciac dang hu hdng, phan
tich cac giai phap vat liéu va cong nghé kha
thi dua trén co sé khoa hoc va thuc tién, lua
chon gidi phap va vat liéu phu hgp theo tiéu
chi dam bao yéu cu ky thuat va diéu kién
kinh té - xa hoi cua ting loai cong trinh xay
dung khic nhau. Chinh vi vay,
hudng nghién ciu ciia dé tai vé “Nghién
ciru gidi phdp vt liéu dé tang cwong dg va
tinh bén cho bé téng irng dung cho cdc cong
trinh Thiy loi” 1a that sy can thiét va co
tinh thuc tién cao cho mét sd hang muc két
cdu BT va BTCT céc cong trinh Thiy loi
néi riéng va cho tit ca cac coéng trinh xay
dung khéc noéi chung.

Trong dé tai s& sit dung gidi phdp vit liéu dé
ting cudng d6 va tinh bén cho bé tong ngay tir
khi thiét ké. Trong nghién ctru, s& két hop phu
gia khoang si€éu min la Silica fume va phu gia
siéu déo giam nudc bac cao dé san xuit bé
tong, sau do st dung thém mot loai vat li€u
ddc 1ap khac dé tang do dac chic cua bé tong,
lam ting cudng do va tinh bén cho bé tong
thiét ké, img dung cho cac cong trinh Thiy loi,

tam lat ke dé song va dé bién, cac cong trinh
ven bién va hai déo.

2. MOT SO HU HONG CUA BE TONG
CAC CONG TRINH THUY LQI

2.1. Nguyén nhan giay hu héng bé tong cac
cong trinh Thuy lgi

Trong d4 xi ming c6 mot sé thanh phan hoa
tan ma chi yéu 1a Ca(OH), do thanh phéan
khoang vat C3S ciia XM Pooclang thuy phan
thuy hoéa ra bi hoa tan vao nuéc, nude cudn
troi thanh phan nay rat nhanh 1am cho két
cdu bé tong bi réng, 1am cho cuong do bé
tong giam thap, tinh bén cua bé téng (tinh
chéng tham, chéng xam thuc, chdng mai
mon) giam manh.

Mot s6 thanh phan khoang vat trong da xi
ming tac dung v4i mot s6 hoa chat trong moi
truong nudc va dat (noi cong trinh bé tong 1am
viéc) — sinh ra cac hop chat hoa tan, hodc cac
thanh phan gy né thé tich 1am cho bé tong bi
ran nat, hodc sinh ra cac chit vo dinh hinh
(VDH) khong c6 cuong dg, khong c6 kha nang
két dinh, din dén pha v& cdu tric ciia bé tong.

2.2. Cac dang xam thuc gay hu héng BT cac
cong trinh Thuy lgi

2.2.1. Xdm thwc hoa tan

Ca(OH), do thanh phan khoang vat CsS ciia
XM Pooclang thuy phan thiy hoa ra bi hoa tan
vao nudce (ndng do bio hoa 1a 1,3 gam CaO
trong 1 lit nude, & nhiét do15°C).

Néu cong trinh bé tong lam viéc trong moi
trudng nude chuyén dong thudng xuyén nhu
cac cong trinh Thuy loi, cac cong trinh ven
bién va hai dao, cac cong ldy nudc ving
triéu.... thi xam thyc hoa tan xay ra rat
manh, 1am cho két cdu bé téng bi rong, lam
giam cuong do va do bén cua bé tong rat
nhanh chong.
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1 AU
Hinh 1: Hién tuwong tham tiét véi (Ca(OH)»)
(Rpe giam tur 10-40% so voi nhirng vi tri
bé téng ddc chdc)

2.2.2. Xdam thuc Cacbonic (CO>)

Xay ra khi nuéc c6 chua CO; (¢ dang axit
yéu). Lugng CO» ting hon mirc binh thuong
(tang tor 15-20 mg/lit) s€ lam vO mang
cacbonat dé tao thanh bicacbonat axit canxi d&
tan theo phan ng:

CaCO3 + COz + H20O = Ca(HCO3)»

Khi bé mit bé tong di dugc cacbonat hoa sé bi
hoa tan bdi mdi truong nude xung quanh cong
trinh, nudc cudn trdi cac thanh phan hoa tan s&
lam cho cudng d6 bé tong giam rat manh.

2.2.3. Xam thwc Sunfat

Trong moi truong nude ham lugng ion SO42 >
250-300 mg/l, xdm thuc bé tong xdy ra dang
ké: SO42* Ca™? > CaS04 - CaS04.2H:0
lam tang thé tich gap 2,34 1an so véi thé tich
cua Ca(OH)2 lam ntrt né cong trinh bé tong.

Ngoai ra, mudi Sunfat tac dung voi san pham
C3A cua XM Pooclang:

3(CaS0O4 .2H20) + 3Ca0.AlL03 + 25H,0 —
3Ca0.AL203. 3CaS04.31H20

Su hinh thanh trong cac 16 rong d4 xi ming
loai san pham it tan Etringite v&i thé tich 16n
hon 3-4 1an s& gay ap luc tach 16p bé tong bao
vé lam c6t thép bi an mon. An mon Sunfat
ludn ludn xay ra d6i v6i cong trinh ven bién,
cong trinh tiép xtc véi nudc thai cong nghiép
va nudc ngam.

2.2.4. Xdam thuc axit

[_kHoAaHoc  VEIVETI
Xay ra trong dung dich axit, c6 pH < 7. Axit tu
do thuong cé trong nudc thai cong nghi€p va
cling co thé duoc tao thanh tir khi chta luu
huynh trong cac budng d6t, trong khoéng gian
cua céc xi nghiép cong nghi¢p, ngoai SOz con
¢ thé co cac anhydrit cua cac axit khac, con
¢6 Clo va cac hop chat chira Clo. Khi ching
hoa tan vao nudc bam trén bé mit két cAu bé
tong cdt thép s& tao nén cac axit, vi du nhu
HCI va H>SO4 axit tac dung véi Ca(OH)
trong da xi ming tao ra nhing mudi tan
(CaCly), mudi ting thé tich (CaSO4.2H,0).
Ngoai ra axit co thé pha huy ca silicat canxi.

HCI + Ca(OH), = CaCl, + 2H20
H>SO4 + Ca(OH), = CaS04.2H>0
2.2.5. Xam thwc Magié

Gay ra do cac loai mudi chira magie trong
nudc bién, nudc ngé‘lm, nude chtra mudi
khoang tac dung véi Ca(OH): tao ra cac san
pham d& tan [CaCl,; CaSO4.2H,0] hodc khong
6 kha ning dinh két [AI(OH)3; Mg(OH),]:

MgSO4 + Ca(OH)2 + 2H,0 — CaS04.2H,0 +
Mg(OH),

MgCl> + Ca(OH)2 — CaCl, + Mg(OH)2

MgSO4 tac dung voi C3A.6H2O trong dé xi
mang theo phan ung:

3MgSO;4 + 3Ca0. AL03.6H20 —> 3CaSO4 +
2A1(OH); + 3Mg(OH),

Céc phan pham tao thanh c¢6 CaCl, hoa tan rat
manh, CaSOs — CaS04.2H,0 no thé tich, gay
nit né bé tong; Mg(OH), va Al(OH)3 1a céc
chit VPH, khong c6 cuong d9, khong co kha
ning két dinh — 1am cho céu triac bé tong bi
pha huy rat nhanh chong.

2.2.6. Xdm thuc ion Clo

Xam thuc cbt thép trong moéi truong nude
c6 chtra ion CI" ciling 1a nguyén nhén chinh
gdy pha huy céac cong trinh BTCT khu vuc
ven bién.
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Do san pham xam thuc (gi sit) ng thé tich 4 + 6
1an s& gy g sudt 1am nut bé tong bao vé doc
theo cac thanh cdt thép bi xam thuc, tao diéu
kién thuén loi cho sy xdm nhap ngay cang nhanh
CI vao bén trong khdi bé tong, din dén téc do
xam thue c6t thép phat trién manh hon va cong
trinh xay dung nhanh chong bi pha huy.

2.2.7. Xam thwe vi sinh vit

73

Hinh 2: Hién tuwong cdac con ha, vi sinh vt
bam vao bé mat bé tong va an mon

Hién tuong cac vi sinh vat thuy sinh trong moi
truong nude, cac con ha bam vao bé mit bé
tong va dn mon bé mit bé téng lam cho céac
hoa chat c¢6 hai nudc dé dang xam nhép vao
bén trong bé tong, gdy nén céac hién tugng xam
thuc hoa hoc khac.

2.2.8. Xdam thuc co hgc

Dudi tac dung cua dong nudc chay xiét, song
bién va thay triéu 1én xudng tic dong manh
vao bé mit cac két cdu bé tong dan dén bao
mon rat manh bé mat bé tong, gdy nén hién
tuong rira troi cac khoang trong d4 xi mang rat
nhanh. Ngoai ra, cac vt tréi ndi trén dong
nudce tac dong co hoc vao bé mat cong trinh bé
tong lam bao mon két ciu bé tong, giy nén
hién tugng xam thuc co hoc rat manh.

Hinh 3: Hién twong song bién tac dong vao bé mat bé tong va an mon, ria troi

2.3. Bién phap han ché xim thuc bé tong
cac cong trinh Thuy lgi

Pé bao vé da xi mang khéi bi an mon mdot
cach co6 hi¢u qua, phai tuy tung truong hop
cu thé ma ap dung nhitng bién phéap thich
hop sau day:

Gidm cdc thanh phdn khodng gdy dn mon
(CaO tu do, C3A va C3S) béng cach Iva chon
thanh phan nguyén liéu va ap dung cac bién
phap gia cong nhiét phu hop.

Gidam thanh phan gdy dn mon 16n nhét
[Ca(OH),] bang cach tién hanh Cacbonat hoa
trén bé mit san pham (cho tac dung véi CO;
dé tao thanh CaCOs) hay silicat hoa (cho tac

dung véi SiO; vO dinh hinh) c6 trong cac loai
phu gia khoang.

Sit dung cdc bién phdp cdu triic dé ting cuong
dd dac chac cho vat li¢u da nhan tao bang cong
ngh¢ thi cong két hop vdi lua chon thanh phan
vat li¢u phu hop.

Lam cho bé mat vit liéu nhan phang. Ngan
cach vat liéu véi mai truong an mon bang cach
op 16p vat liéu chong an mon tot bén ngoai.
Thodt nuée cho cong trinh, ngin su tiép xuc
cua nudc voi be mat bé tong cong trinh.

Tiy thude vao tinh chdt cia moi truong in
mon ma lga chon s dung loai xi mang cho
phu hop.
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N6i chung, can st dung giai phap vé sir dung
vat lidu trong thiét ké thanh phan bé tong va
giai phap trong thi cong cong trinh bé tong dé
han ché cac dang xam thyc pha huy cac Kkét
ciu bé tong va BTCT cac cong trinh Thuy loi.
a). Gidi phdp vé vit liéu:

+ Dung cac loai XM dac biét (XM bén sun
phat, XM bén axit......).

+ Pha phu gia khoang hoat tinh (thay thé 1
phan XM).

+ Thiét ké cap phdi bé tong hop 1y (t6i wu hoa
diéu kién chéng thdm, diéu kién bén), pha céc
loai phu gia siéu déo giam nudc.

b). Gidi phép vé cong trinh:

|  KHOA HOC

CONG NGHE

+ Tang do dac cho bé tong.

+ Xu Iy méi truong nudc xung quanh cong
trinh xay dung.

+ Gia cb mit ngoai cong trinh bé tong.

3. SU DUNG GIAI PHAP VAT LIEU PE
TANG CUONG PQ VA TINH BEN CHO
BE TONG

3.1. Vat li¢u sir dung trong nghién ciru

3.1.1. Xi mang

Pé tai st dung xi ming PCB40 Hoang Thach
dé thiét ké bé tong tu 1én; két qua thi nghiém
mot s chi tiéu co 1y ciia xi ming nhu trong
Bang 1 dat yéu cau ky thuat theo TCVN
6260:2020.

Bang 1: Két qua thi nghiém mét so chi tiéu co' 1y ciia xi ming

TT Chi tiéu thi nghiém Pon vi Két qua

1 Khdi lugng riéng g/cm3 3,12
2 D0 min (lugng sét trén sang 0,08 mm) % 4.5
3 Luong nudc tidu chuan % 29,8
, | Thoigian bz}t dau dong kég phut 118

Thoi gian két thuc dong ket phut 314
5 Do 6n dinh thé tich mm 1,6
¢ | Gidihan bén nén tudi 3 ngay N/mm? 24,5

Gidi han bén nén tudi 28 ngay N/mm? 48,5

3.1.2. Phu gia khodng hoat tinh

Phu gia khoang stir dung l1a Silica fume (SF)
cia hing ELKEM thay thé mot phan xi
ming trong thiét ké cip phdi bé tong tu lén
so sanh tinh chat v4i bé tong st dung

100%XM Poocling. Cac tinh chat k¥ thuat
ctia Silica fume duoc phan tich, két qua
nhu Bang 2. Két qua cho thay Silica fume
dam bao yéu cau ky thuat theo ASTM C
1240-00.

Bang 2: Tinh chat ky thuat cia Silica fume

. e . £ . Yéu cau ky thuat

STT Chi tiéu Don vi Két qua ASTM C 1240-00

1 | Khdi luong riéng g/em’ 2,36 -

2 | Poam % 1,66 -

3 Ham lugng mét khi nung % 2,86 <6,0

4 Ham lugng SiO» % 90,5 Si02 > 85,0

5 Ham lugng SO3 % 0,05 <2,0

6 Ham lugng CaO % 0,68 <1,0

7 Ham lugng CI’ % 0,011 <0,3
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3.1.3. Cét liéu min (cdy)

C6t liéu min 13 mot phan rat quan trong ctia hdn
hop bé tong (HHBT), n6 anh huong dén do chay
x0e va kha ning dién ddy cua hdn hop BTTL
trong qua trinh thi cong. Trong dé tai st dung cét

tur nhién (cdr song), cat duoc lay tir cong trinh
xay dung va dua vé tai phong thi nghiém vat liéu
dé kiém tra. Két qua thi nghiém cat ding ché tao
bé tong co cac chi tiéu co ly phu hop TCVN
7570-2006 trinh bay trong Bang 3.

Bang 3: Tinh chit co' Iy ciia cat

STT Chi tiéu Pon vi Két qua thi nghiém
1 | Khéi lugng riéng g/cm’ 2,68
2 Khbi luong thé tich xp g/cm? 1,67
3 | Pohong % 37,7
4 Ham lugng bui, bun, sét % 1,10
5 | Mo dun d6 16n - 2,86
6 Tap chét hiru co - Pat
7 Thanh phan hat - Dat

3.1.4. Cét ligu thé (dd dim)

P4 diam lay ¢ cong trinh xdy dung va dugc
dua vé phong dé thi nghiém, d4 dam c& hat (5-

20) mm c6 thanh phan hat va tinh chét co 1y
dat tiéu chudn TCVN 7570:2006 duoc trinh
bay tai Bang 4.

Bing 4: Tinh chit co Iy ciia d4 dim

STT Chi ti¢u thi nghi¢m Pon vi Két qua thi nghi¢m
1 | Khéi lugng riéng g/cm’ 2,72
2 | Khi luong thé tich xp g/cm’ 1,65
3 Ham lugng bui, bun, sét % 0,15
4 Ham lugng thoi det % 2,8
5 | Bo hut nude % 0,66
6 Thanh phﬁn hat - Pat

3.1.5. Nudc trgn va bdo dwong bé tong

Nudc st dung dé tron va bao dudng bé tong 1a
nuéc sinh hoat phu hop tiéu chuan TCVN
4506:2022.

3.1.6. Phu gia hod hoc

Dé hdn hop bé tong co tinh cong tac va kha
ning lén chat t6t thi hdn hop bé tong thiét
ké khong dwoc phép xay ra hién tuong
phén tang va tich nudc. Thong thuong, khi
ché tao BTTL phai st dung phu gia ting
tinh luu bién, tuy nhién dé tai nghién ctru
da su dung phu gia siéu déo (PGSD) giam

nudc bac cao gdc Polycarboxylate (PC) dé
thay thé, thong qua thi nghiém dé xac dinh
ty 1¢ pha tron hop ly, ddm bao tinh cong
tac yéu cau cua hdn hop bé tong va mac bé
tong thiét ké.

3.2. Thiét ké va thi nghiém bé tong

D¢ tai thiét ké thanh phan vat liéu cho 1m? bé
tong ddi chimg méac M30 voi cap phdi 100%
xi mang Poocling (CP1). Sau do, thay thé mot
phan SF: 10% Silica fume (SF) va 90% xi
ming Pobcling (CP2). Thanh phan vat liéu
nhu trong Bang 5.
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Bang 5: Thanh phan vit liéu cho 1m3 BTTL
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Cép phdi Xi miing SF Cat Pa Nuée PGSD
CP1 386.,0 - 805 960 177 5.8
CP2 3474 38,6 782 955 177 58

Sau khi thiét ké thanh phan vat liéu cho Im?
bé tong, tién hanh phdi tron vat liéu dung tidu
chuan va thi nghiém xac dinh tinh cong tac
ctia cac hon hgp BTTL nhu do chdy xoe, sau
d6 diac méiu theo kich thudc tiéu chuan

(15x15x15)cm, bao dudng va thi nghiém
kiém tra cudong do nén cua bé tong ¢ 7, 28 va
90 ngay tudi. Két qua mot sd tinh chat ky
thuat cia bé tong thiét ké nhu trong Bang 6
va Hinh 4.

Bing 6: Két qua thi nghiém cac tinh chat ky thuit ciia bé tong

A Ao A 3z s Cuwong do nén, MPa
Cap phoi Do chay xoe (cm) 7 ngay 28 ngay 90 ngay
CP1 85,5 294 37,2 39,8
CP2 83,0 26,5 39,3 44,8
45
40
35
30
25
20
15
10
5
(i}
7 ngay 28 ngay o0 ngay
Curdmng d6 nén, MPa mCP1 = CP2

Hinh 4: Biéu dé so sanh cwong do nén cia 2 cdp phoi bé téng

Nhdn xét: Hon hop bé tong tu lén (BTTL)
100% XM Pooclang va BT c¢6 sir dung PGK
siéu min 1a Silica fume (SF), két hop phu gia
siéu déo gidm nudc hop 1y c6 do chay xoe thoa
min yéu cau thiét ké (Dx = 65 +85 cm, theo
TCVN 12209:2018).

Cudng d6 7 ngay tudi cua bé tong mau dbi
chiing khong c6 phu gia khodng cao hon,
nhung cuong d6 28 ngay va 90 ngiy thip
hon cuong d0 BT c6 PGK siéu min SF.
Nguyén nhan vi & giai doan dau thuy hoa cua

XM Po, phan Ung puzolanic cua SF chim
hon phan ung thiy hdéa cia XM Po, nhung
vé sau phan tung puzolanic phat trién manh,
lam tang cudng do cua bé tong. Diéu nay cho
thdy cac thanh phan Ca(OH), do C3S cua
XM Poocling thuy phan ra dugc két hop
triét dé v4i thanh phén hoat tinh SiO: vo dinh
hinh co6 trong SF (phan wng hoat tinh) tao ra
céc thanh phan khoang ran chic C-S-H, lam
tang cuong do bé tong va giam hién tugong
xam thuc cua bé tong.
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3.3. Nghién ctru giai phap tang cuwong d§ va
mic chong thim cho bé tong

Dé ting cudng d6 va mac chéng thdm cho cac
mAau bé tong, dé tai sir dung giai phap vat liéu:
sit dung son chong tham tham thdu két tinh
goc xi mang (TTKT GXM) quét mit ngoai ctia
cac mau bé tong thiét ké, bao dudng trong diéu
kién tiéu chudn, tién hanh thi nghiém xac dinh
cuong d6 nén va mac chong thdm cia cac mau
bé tong dé so sanh v&i cac mau bé tong duoc
ché tao thong thuong, tir d6 dé xuat giai phap
tang cudng do va tinh bén cho bé tong thi cong
cac cong trinh Thuy loi.

Bé tong la vat liéu bi thAm nude qua hé théng
mao quan va 13 rdng théng nhau, vi vy can
phai bit kin cac 16 rdng va mao quan dé ngan
chin nude thim qua bé tong.

Hinh 5: Quét son TTKT GXM lén khu vuc
can chéng tham

Hinh 6: Qtia trinh hinh thanh tinh thé C-S-H
khdng nude va sw dién day trong cdc 16 rong

mao quan cua BT

Hinh 7: Suw dién day cdc 16 rong mao qudn
va tang do dac chdc ciia BT

Cac mAu bé tong thi nghiém mac chéng thim
duoc chuén bi va thi nghiém theo TCVN
3116:2007. Duc 06 mau kich
(D15xH15)cm cho mdi cap phdi bé tong,

thudc

mau duoc bao dudng 28 ngiy trong dicu
kién ti€éu chuan, sau d6 ti€n hanh kiém tra
maéc chong tham.

Hinh 8: Thi nghiém mdc chong tham

cua bé tong

Két qua thi nghiém cudng do nén Rn?® (MPa)
va méc chéng thim W(at) sau 28 ngdy tudi cta
cac cap phdi bé tong thiét ké khéng sit dung va
6 sir dung quét son chéng thim TTKT GXM
duogc thé hién trong Bang 7.
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Bang 7: Két qua thi nghiém Rn?8 va W

Cip Mic chdng thim, W (at) Cuong d nén, Rn*® (MPa)
phoi Khong son CT Co son CT Khong son CT Co son CT
CP1 W8 W10 37,2 42,7
CP2 WI10 W12 39,3 47,8

Nhdn xét: Tat ca cac mau bé tong thiét ké déu
dat méac chéng thim yéu cau cta bé tong ding
cho céac cong trinh thuy lgi (TCVN 8218-2009
- Bé tong thiy cong - Yéu cau ky thuat). Khi
bé tong co s dung 1 16p son chong tham
tham thdu két tinh gdc XM thi mac chéng
thim ting 1én rat cao (W10 +W12), tang tir 1
dén 2 cip so véi tiéu chuan yéu cau, diéu nay
cho thiy khi st dung PGK siéu min Silica
fume, két hop lugng dung PGSD bac cao hop
1y trong thiét ké bé tong tu 1én, s& ché tao
duoc loai bé tong c6 do dac chic rit cao, diéu
nay phu hop véi cudng do nén cua bé tong thi
nghiém duogc.

Vé cuong d6 nén ¢ tudi 28 ngdy, thi cac mau
bé tong ¢é sit dung son chong tham cao hon
rat nhiéu so véi mau bé tong khong sir dung
son chong tham, ting 14,8% v&i cap phdi bé
tong ddi chimg (BT st dung 100% XM Po)
va ting 21,6% ddi véi BT c6 str dung PGK
siéu min SF. Vi viy, dé tang cuong do va do
dic chic cho bé tong, trong thiét ké can su
dung cac loai PGK dé han ché cac thanh
phan hoa hoc giy nén hién twong xam thuc
bé tong, ting cac san pham C-S-H trong ciu
trac cua bé tong, tur do s€ ting do dac chic
ciia bé tong, lam ting cudng do va tinh bén
cho bé tong.

Trong san xuat BTTL ung dung thi cng cac
cong trinh Thay loi, mudn ting mac chdng
thidm cho bé tong thiét ké, can thiét phai diéu
chinh lwong PGSD mot cach hop 1y nhit,
nham giam lugng nudc tron bé tong, tang do
dic chic cia bé tong va 1am ting mac chong
thim cho bé tong. Khi mac chdng thim cua bé
tong tang 1én, ddng nghia v&i viée xAm nhap
cua nudc vao trong cong trinh bé tong bi han

ché, lam giam hién tugng xam thuc cho bé
tong, tang tinh bén va tudi tho cho cic cong
trinh bé tong.

4. KET LUAN VA KIEN NGHI

Bé tong va bé tong cdt thép co tinh wu viét
trong thi cong cac cong trinh xay dung, tuy
nhién ching lai d& bi xam thuc, hu hong trong
cac moi truong nude va moi truong khong khi
c6 cac tac nhan gay hai cho bé tong. Pay la
nguyén nhan dan dén tinh trang xudng cip cta
cac két cdu BT va BTCT, giam kha ning chiu
tai, giam tudi tho cong trinh bé tong. Vi vay
can thiét phai dua ra cac giai phap tir khau
thiét ké dén khau thi cong bé tong, nham giam
thiéu cac hu hong bé tong cho cac cong trinh.

Céc két cau BT va BTCT cac cong trinh xay
dung noi chung va cac cong trinh Thuy loi
no6i riéng déu co thé xdy ra cic hu hong bé
tong ngay trong qua trinh xay dung hodc sau
mot thoi gian cong trinh dua vao st dung. Vi
vy trong qua trinh thiét ké va thi cong cac
hang muc cong trinh, can phai tuan thi
nghiém ngit theo cic tiéu chuan thiét ké va
thi cong hién hanh.

Trong thiét ké thanh phan BTTL, st dung
PGK hoat tinh siéu min Silica fume dé cac
thanh phan hoat tinh phan mg véi Ca(OH),
tao cac khoang ran chic C-S-H, 1am giam tac
nhan dé tao thanh Ettringite, lam tang d¢ dac
chic céu trac bé tong, han ché dang ké kha
nang xam nhap cla cic tdc nhan gy an mon
bé tong, tor d6 lam tang cudong do va tang tinh
bén cho bé tong.

Giai phap t6i wu hoa diéu kién chéng thim
trong san xudt BTTL, st dung giai phap vat
lidu dé ting cudng d6 va tinh bén cho bé tong
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1a hét stc can thiét, nham giam thiéu cac hu  Ngoai giai phap vé vat liéu dé ting cudong do
hong bé tong trong qua trinh thi cong va khi  va tinh bén cho bé téng, can nghién clru cac
dua vao sir dung. Qua d6 ting do dic cua bé  giai phap cong trinh va cong nghé bé tong, dé
tong ran chic va giam hién tuong xdm thuc san xudt cic loai bé tong tinh ning cao, ing
cho bé téng sir dung trong méi truong nude, dung thi cong hiéu qua cho tit ca cac cong
rat hiéu quéa voi cac cong trinh Thuy loi. trinh xay dung.
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