VAT LIEU —- MOI TRUONG - KY THUAT HA TANG

ANH HUONG CUA PHU GIA KHOANG TRO BAY NHIET DIEN VA
PUZOLAN THIEN NHIEN PEN MQT SO TINH CHAT CO LY CUA BE TONG
PAM LAN (RCC)

TS. NGUYEN QUANG PHU

Truong Dai hoc Thuy lgi

ThS. NGUYEN THANH LE

B6 Nong nghiép va Phét trién nong thon

Tom tat: Nghién cieu dnh huéng ciia phu gia khodng tro bay nhiét dién va puzolan thién nhién dén
céc tinh chdt co Iy ciia bé téng dam lin cho mét sé dap da xay dung & nwdc ta. Qua dé xdc dinh logi
phu gia khodng ph\ hop cho ddp bé téng dam lan dam bdo tinh kinh té va Ky thudt cho cong trinh.

1. it van dé

Cong nghé thi cong bé tong dam lin (BTPL) mdi duoc ap dung tai Viét Nam trong thdi gian gin
day trong cac cong trinh Thuy lgi va Thay dién, song toe do phat trién rat nhanh. Hién nay, hau hét
céac dap bé tong I6n cua cac cong trinh Thuy loi, Thuy dién dang va s€ thi cong co6 sir dung cong nghé
thi cong BTPL nhu dip Son La, Ban Chat, A Vuong, S6ng Tranh, Pleikrong, Dinh Binh, Nuédc
Trong..., qua d6 cho thay téc do ing dung cong nghé BTDL trong thi cong dap & nude ta 1a rat nhanh
va c6 tinh phé bién rong rdi cho cac ving trong ca nudc.

Dic diém cua BTDL 12 loai bé tong nghéo xi ming, lwgng dung xi ming chi bang khoang 25-
30% so voi bé tong thuong. Luong xi ming thiéu hut d6 dwoc thay thé bang phu gia khoang hoat
tinh 1a tro bay hoic puzolan thién nhién. Véi phu gia khoang tro bay da dugc sir dung phd bién,
san lugng nhiéu va da 4p dung cho mot sé cong trinh nhu dap Pinh Binh, Sé San 4, Pleikrong, ...
Tuy nhién, tai mot sé noi xdy dung cong trinh ¢6 sdn cac mo puzolan thién nhién, viéc thay thé
tro bay bang puzolan thién nhién liéu c6 mang lai hiéu qua kinh té cao hon va dam bao chit luong
cong trinh hay khong, vin dé ndy ching ta can c6 nhirng danh gia trén cong trinh thyc té.

Dé tai nghién ciru so sanh mot s tinh chat co 1y cia bé tong dam lin (RCC) dwoc san xuit boi
phu gia khoang tro bay nhiét dién va puzolan thién nhién. Tir d6 d& xuét lya chon loai phu gia khoang
phu hgp cho cac cong trinh dap BTDPL & Viét Nam.

2. Vit liéu nghién ciu
2.1. Xi mang

Trong d& tai st dung xi miang PC40 - Hoang Mai c6 tai Phong Nghién ciru Vat liéu - Vién Thuy

cong. Két qua thi nghiém xi miang dugc thé hién nhu trong bang 1.

Bang 1. Két quda thi nghiém xi mang

A . . , , . Xi mang PC40
Chi tiéu thi nghiém Phuong phap thu bon vi Hoang Mai
Khéi lwong riéng TCVN: 4030-2003 g/lcm?® 3.07
D6 min (luong sot trén sang 0,08) TCVN: 4030-2003 % 5.97
Thoi gian bit dau dong két TCVN: 6017-1995 pht 152
Thoi gian két thuc dong két TCVN: 6017-1995 pht 235
D6 6n dinh thé tich TCVN: 6017-1995 mm 2.53
Gi6i han bén nén, tudi 3 ngay TCVN: 6016-1995 N/mm? 29.6
Gi6i han bén nén, tudi 28 ngay TCVN: 6016-1995 N/mm? 51.4
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2.2. Cot ligu min (cdt)

Cét lam thi nghiém 1a cat séng L&, c6 thanh phan hat tét; cac chi tiéu co 1y nhu trong bang 2.

Bang 2. C4c chi tiéu co Iy cia cat

A e Két qua thi nghiém

STT Chi tiéu thi nghiém M M2 9 M§ : VE
1 |Khbi lugng riéng, g/cm® 2.63 2.62 2.63 2.63
2 |Khdi lugng thé tich xép, t/m® 1.41 1.43 1.42 1.42
3 |Po héng, % 50.2 49.2 49.8 49.73
4 |Lwong bun, bui, sét, % 0.98 1.03 0.96 0.99
5 [Mb dun d6 lén 2.65 2.67 2.63 2.65
6 |Tap chat hitu co Pat Pat Pat Dat

Ghi ch(: Chi tiéu tap chat hivu co “dat” ¢6 mau dung dich sang hon mau chudn

Nhan xét: Cat ¢ cac chi tiéu co ly dat yéu cau dung cho bé téng thiy cong theo 14TCN 68-2002
“Cét dung cho bé tong thuy cong — Yéu cau ky thuat”. Tuy nhién cét ding ché tao BTDL c6 ham
luong hat dudi sang 0.14mm Ia rat it, nhé hon 1%. Theo céc tai liéu thiét k& thanh phin BTPL cua
Trung Qudc va mot sé tai liéu thiét ké thanh phan cip phdi BTDL khac & Viét Nam thi ham lwong hat
dudi sang 0.14mm trong cét dé ché tao BTDL hop 1y vao khoang 14-18%, nén ddi voi thanh phan hat
cua cat nhu trén can phai bd sung khoang 14-18% hat lot sang 0.14mm. Luong hat min bd sung vao
cat ty nhién c6 thé 1a bot da c6 do min thich hop hoidc phu gia khoang min.

2.3. Cot li¢u thé (da)
ba dam dugc phéan ra 3 c§ hat: 5-20mm, 20-40mm, 40-60mm,; két qua thi nghiém cac tinh chét co
ly ctia d4 dam nhu trong bang 3.

Bang 3. CAc tinh chdt co Iy ciia dd dam

, n . . Loai da
STT Chi tiéu thi nghiém (5-20)mm | (20-40)mm | (40-60)mm
1 Khéi luong riéng, g/cm? 2.72 2.72 2.72
2 Khbi luong thé tich, g/cm® 2.69 2.69 2.69
3 Khdi luong thé tich xop, t/ m® 1.36 1.41 1.41
4 Khdi luong thé tich 1én chat, t/m? 1.54 1.60 1.60
5 Ham lugng bun bui ban, % 0.77 0.45 0.45
6 Ham luong thoi det, % 22.00 13.57 13.57
7 Ham luong hat mém yéu, % 0.99 0.76 0.76
8 Do hut nude, % 0.43 0.38 0.38

Sau khi phéi hop céc ty 1& da dam 5-20, 20-40, 40-60 dé dugc da dam hdn hop 5-40 va 5-60,
d4 dam hén hop 5-40mm dugc phdi hop thanh tir da dim 5-20 va 20-40 theo ty 1& (5-20: 20-40) =
(45:55) dat Y*max = 1,65tin/m> da dim hén hop 5-60mm dwoc phdi hop thanh tir da dam 5-20,
20-40 va 40-60 theo ty 18 (5-20: 20-40: 40-60) = (34:21:45) dat y*nax = 1,73 tin/m>.

2.4. Phu gia khodng hoat tinh

Str dung hai loai phu gia khodng hoat tinh c6 tai phong Thi nghiém Vit liéu - Vién Thay cdng:
puzolan Gia Quy - Viing Tau cia Cong ty C6 phin Khoang san Minh Tién va tro bay Pha Lai cua
Cong ty C6 phan Séng Pa - Cao Cudng. Két qua thi nghiém cac chi tiéu co ly cia puzolan va tro bay
dugc thé hién trong bang 4 va 5.
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Bang 4. Két qua thi nghiém puzolan Gia Quy

. 3 i . Két qua thi nghiém
STT Chi tiéu thi nghiém Phuong phap thu | Pon vi
ML | M2 | M3 | M*
1 [Poam 14 TCN 108:1999 % 1.25 | 1.37 | 1.12 | 1.25
2 |Luong nuéc yéu cau 14 TCN 108:1999 % 27 | 275 | 27.5 | 27.33
3 |Thoi gian bit dau dong két | 14 TCN 108:1999 ph 115 | 120 | 111 |115.33
Thoi gian két thac dong két | 14 TCN 108:1999 ph 202 | 217 | 209 [209.33
Chi s hoat tinh tudi 7 ngay 4, ton108:1999 | % 83.5 | 82.6 | 82.1 |82.73
4 SO VOi mau doi ching
Chi so hoat tinh tudi 28) 1, +on108:1999 | 04 84.3 | 83.5 | 83.8 |83.87
ngay so véi mau doi chung
5 [Khéi luong thé tich x4p TCVN 4030: 2003 | kg/m® | 980 | 1010 | 995 [995.00
6 [Ty trong TCVN 4030: 2003| g/cm® | 2.81 | 2.83 | 2.81 | 2.82
7 ?883“1“ (luong 6t trén SaNG) 1o\ 4030: 2003 % 12.3 | 13.2 | 13.5 | 13.00
8 [Ham luong mat khi nung | TCVN 7131: 2002 % 3.22 | 3.26 | 3.28 | 3.25
9 |Ham luong SiO, TCVN 7131: 2002 % 45.68 | 45.76 | 45.64 | 45.69
10 [Ham luong Fe,O5 TCVN 7131: 2002 % 17.57 | 17.65 | 17.65 | 17.62
11 [Ham luong Al,O5 TCVN 7131: 2002 % 14.98 | 14.66 | 14.34 | 14.66
12 [Ham luong SO TCVN 7131: 2002 % 0.48 | 0.56 | 0.52 | 0.52
Bang 5. Kér qua thi nghiém tro bay Pha Lai
A _ Két qua thi nghiém
STT Chi tiéu thi nghiém Phuong phap tht | Pon vi
M1 | M2 M3 M*
1 | Doam 14 TCN 108:1999 % 021 | 0.35 | 0.38 0.31
2 | Luong nuéc yéu ciu 14 TCN 108:1999 % 29 | 295 | 295 | 29.33
3 | Thoigian bat diu dong két 14 TCN 108:1999 ph 180 | 175 180 | 178.33
Thoi gian két thic dong két 14 TCN 108:1999 ph 250 | 245 | 250 | 248.33
Chi so hoat tinh tuoi 7 ngay | 1) rcN 1081909 | % | 789 | 796 | 783 | 78.93
SO V61 mau doi chung
4
Chi s hoat tinh tudi 28 ngay | 1) tcoN108:1909 | % | 802 | 813 | 796 | 80.37
SO V61 mau doi chung
5 | Khéi lugng thé tich x6p TCVN 4030: 2003 | kg/m® | 920 | 925 915 920
6 | Tytrong TCVN 4030: 2003 | g/cm® | 2.41 | 2.37 | 2.39 2.39
7 09‘88‘;”“ (luong sotrénsang | oy 4030:2003 | % | 68 | 71 | 69 | 6.93
8 Ham lugng mat khi nung TCVN 7131:2002 % 4.12 | 4.16 4.36 4.21
9 | Ham luong SiO, TCVN 7131: 2002 % 57.4 | 57.4 | 57.6 | 57.45
10 | Ham luong Fe;O5 TCVN 7131: 2002 % 6.79 | 6.87 | 6.95 6.87
11 | Ham luong ALO, TCVN 7131: 2002 % 277 | 26.1 | 27.1 | 26.98
12 | Ham luong SO; TCVN 7131: 2002 % 011 | 0.1 | 0.09 0.10

Nhan xét: Phu gia khodng hoat tinh puzolan Gia Quy va tro bay Pha Lai c6 cac chi tiéu thi nghiém

dat tiéu chuan ding cho BTPL theo TCXDVN395- 2007 - “Phu gia khoang cho bé tong dam lan”.
2.5. Phu gia hod hgc

Trong BTPL phu gia héa hoc dugc sir dung dudi dang phu gia giam nudc va kéo dai thoi gian

dong két. Dé tai nay str dung hai loai phu gia hoa hoc 1a:

Tap chi KHCN Xay dung — s6 2/2011




VAT LIEU - MOI TRUONG - KY THUAT HA TANG

- Phu gia kéo dai thoi gian ninh két TM 25 cua hing Sika;

- Phu gia giam nudc Plastiment 96 cia hdng Sika.

2.6. Nwdc trgn bé tbng

Nuébc st dung trong tron bé tong la nude sinh hoat dd duogc kiém tra dat co cac chi tiéu dat tiéu

chuin dung cho bé téng.

3. Phuong phap va két qua nghién ciru

Dé tai nghién ciru dya trén cip phdéi BTPL ctua mot sé cong trinh d4 thi cong ¢ nudce ta da duoc
dua vé cling mot lugng nuée dung cho 2 loai PGK: bang 6 théng ké cip phéi BTPL sir dung tro bay,

bang 7 thong ké cap phdi BTPL st sung puzolan thién nhién.

Bang 6. Thanh phan cdp phéi sir dung tro bay

Thanh phan cap phéi
TT | Téncdngtrinh
XM (kg) | Tro bay (kg) | Nudec (lit) PGH (lit) Cét (kg) ba (kg)
1 Tan My 115 105 115 0695(@3?5?) 692 1313
2 Nudc Trong 105 125 115 0086(-{332)5) 750 1354
o 0.8 (TM25)
3 Ban V& 100 120 115 0.6 (P96) 813 1385
Bang 7. Thanh phan cdp phéi sir dung puzolan
Thanh phan cap phdi
TT | Téncong trinh j ]
XM (kg) | Puzolan (kg) | Nuéc (lit) | PGH (lit) | Cat (kg) | Pa (kg)
Tan My 80 118 115 1.6 (TM25) 687 1402
2 Nudce Trong 85 115 115 1.6 (TM25) 695 1400
3 Ban V& 80 120 115 1.5 (TM25) 686 1408

Tién hanh dtc miu thi nghiém cuong d6 nén, cudng do kéo, do chdéng thim nude va tinh cong tac
cho cac mau thi nghiém. So sanh két qua céc chi tiéu co ly cia BTDL khi st dung phu gia khoang 1a
tro bay va Puzolan thién nhién.

3.1. Anh hwong ciia tro bay nhiét dién va puzolan thién nhién dén tinh cong tdc ciia hén hop
BTDL

Nghién ciru anh huéng cua phu gia khoang (PGK) hoat tinh dén tinh cong tac cua bé tong ddm

lan, két qua thi nghiém V¢ trong tirng truong hop thi nghiém duoc tong hop trong hinh 1 duéi day:
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Ve (s)
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Hinh 1. Biéu d6 so sanh d¢ céng tdc ciia BTPL khi sir dung PGK tro bay va puzolan thién nhién

Nhan xét: Thi nghiém thyc té véi cac miu ding tro bay cho két qua vé tri sé Vc caa bé tong nho
hon so véi cac mﬁu ding puzolan thién nhién. Két qua nay c6 thé dugc ly giai nhu sau:

Do dic dlem cAu tao cua tro bay c6 nhiéu hat min hinh ciu, ngoai kha niang lap day cac 16 rong
gitra cac hat cbt liéu né con c6 tac dung boi tron lam ting sy linh dong cua cac hat cbt licu; tang tinh
cong tac cuaa hon hop bé tong Puzolan thién nhién, v6i d6 min kém hon va céu tao hat c6 nhidu goc
canh nén kha ning lip day 16 rdng trong bé tong kém hon, tac dung 1am chat béi tron ciing kém hon
S0 V6i tro bay. Do vay tinh cong tac cua bé téng sir dung puzolan thién nhién ciing kém hon so v§i bé
tong st dung tro bay.

Tuy nhién, khi dung PGK la tro bay hay puzolan thién nhién déu thoa man d6 cong tac Ve yéu cau
va dam bao chét luong bé tong Thuyc té ngudn puzolan thién nhién cta nudce ta co6 trir lwong 16n va
chit lwong dam bao yéu ciu k¥ thuat. Vi vay khi mot sé cong trinh xay dung ma ngudn tro bay phai
van chuyén xa thi ¢6 thé tan dung ngudn phu gia khoang puzolan thién nhién tai chd s& giam duoc gia
thanh xay dung ma van dam bao dugc yéu ciu k¥ thuat cta cong trinh.

3.2. Anh hwong ciia tro bay nhiét dién va puzolan thién nhién dén cuwong do chéng kéo ciia BTDL

Két qua thi nghiém cuong do khang kéo cua BTPL mot sb cong trinh cu thé st dung PGK hoat

tinh 12 puzolan thién nhién va tro bay nhiét dién dwoc thé hién trén hinh 2.
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Hinh 2. Biéu do so sanh cuong d khang kéo ciia BTPL khi sir dung PGK tro bay va puzolan thién nhién
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Tu két qua trén nhan théy: Cuong d6 khang kéo cia BTPL st dung tro bay nhiét dién cao hon
cuong d6 khang kéo cua BTDL st dung puzolan thién nhién ¢ tit ca cac do tudi 90 ngay, 180 ngay va
365 ngay.

3.3. Anh hwong ciia tro bay nhiét dién va puzolan thién nhién dén cwong do khang nén ciia BTDL
Cudng do khang nén cia BTDL thi nghiém trén mau lap phuong kich thude (150x150x150)mm.
Két qua thi nghiém cuong do khang nén ciia mot sb cong trinh st dung PGK puzolan thién nhién

va tro bay nhiét dién duoc thé hién trén hinh 3.
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Hinh 3. Biéu do so sanh cuong d¢ khdang nén ciia BTPL khi sir dung PGK tro bay va puzolan thién nhién

Nhan xét: Tir két qua téng hop trong biéu dd hinh 3, so sanh giira két qua dung PGK la tro bay va
puzolan thién nhién cho thiy: déi v6i bé tong dim lan sir dung PGK 13 tro bay thi tbc do dat cuong do
khang nén cua bé tdng ¢ ngay tudi sém ciing nhu & giai doan sau va dén ngay tudi thiét ké thi téc do
phat trién cuong do cua bé tong ddm lin sir dung tro bay nhanh hon va dat cudong do cao hon so véi
bé tong dam lan sir dung puzolan thién nhién.

Khi st dung tro bay thi cudng do & ngay tudi thiét ké (90 ngay) thudng vuot nhidu so véi cuong
d6 nén thiét ké tir 30 & 60% vai trén cung cip phdi thi nghiém. Khi st dung puzolan thién nhién,
cuong do chi tang tir 3 & 10% so vdi cuong do thiét ké yéu cau (Reo' ™). Do VAiy nhitng cong trinh c6
ngudén PGK puzolan thién nhién gan cong trinh xay dung ching ta can nghién ctru dua vao s dung dé
giam gia thanh xay dung ma vin dam bao cudng do thiét ké theo yéu cau dit ra.

3.4. Anh hwéng ciia tro bay nhiét dién va puzolan thién nhién dén tinh chéng tham ciia BTPL

Bang 8. Két qud thi nghiém vé d¢ chong tham ciia BTPL ¢ mét sé cong trinh

D6 chéng thim

STT | Tén cong trinh Khi dung tro bay Khi dung puzolan
Tudi 28 ngay | Tubi 90 ngdy | Tudi 28 ngdy | Tudi 90 ngay
1 Tan My B4 B6 B2 B2
Nudc Trong B6 B8 B2 B2
3 Ban V& B4 B6 B2 B2
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Két qua thi nghiém cho thay: & cting d6 tudi, kha niang chéng thim cua BTDL sir dung tro bay cao
hon so v6i BTDL st dung puzolan thién nhién. Véi bé tdng s dung tro bay, kha nang chéng thim
cua bé tong tang theo tu01 cua nd, con vai bé téng s dung puzolan kha ning chéng thim cta né hiu
nhu khong thay d6i ¢ tudi 90 ngay. Tuy nhién, & nhitng ngdy tudi dai hon thi thanh phin hoat tinh
trong puzolan (SiO2 va Al;O3) s& tac dung triét dé voi Ca(OH), (do C5S trong xi mang thuy phéan) tao
cac chét két tinh lam ting d6 ddc chic cua bé tong, khi d6 s& 1am ting d6 chéng tham cua bé tong.

4. Két luan

- Anh huéng dén tinh cong tac ctia hdn hop bé tong: tro bay va puzolan thién nhién déu c6 tac
dung lam ting tinh cong tac ciia hdn hop bé téng. Tuy nhién, tro bay v&i nhiéu wu diém hon ca vé
hinh théi c4u tric hat va thanh phan hoat tinh so v&i puzolan thién nhién nén d6 cong tac cua hdn hop
c6 chira tro bay t6t hon d6 cong tac cua hdn hgp bé tdng chira puzolan thién nhién;

- Anh huéng dén cuong d6 cia bé téong: BTDL sir dung tro bay thuong dat cudng do cao hon so
v6i BTDL st dung puzolan thi€n nhién. O nhirng ngdy tudi sém, BTPL sir dung puzolan thién nhién
phat trién cuong do chdm hon, con v4i BTPL st dyng tro bay thi cuong d6 bé tong sém phat trién
cao hon va rit nhanh, dat gia tri cao hon so v6i BTDL st dung puzolan & ngay tudi dai twong dwong;

- Anh huéng dén kha ning chdng thim cua bé tong: ciing nhu véi cuong do bé tdng, kha ning
chéng thdm cua bé tdng ciing duoc cai thién khi sir dung phu gia trong thanh phan hdn hop bé tong.
Vi hdn hop bé tong s dung phu gia khoang 12 tro bay thi bé tdng & ngay tudi thiét ké dat mac chdng
thdm cao hon hin so vdi bé tong sir dung phu gia khoang 1a puzolan thién nhién. Ngoai ra d6 chong
tham ciia bé tdng st dung tro bay con c6 thé dat dugc cao hon & nhirng ngdy tudi sau do, nhung véi
bé téng sir dung puzolan thién nhién thi kha ning chéng thim hau nhu khéng thay dbi. Vi vay, trong
nghién ciru, thiét ké cac cong trinh st dung BTPL ¢6 yéu ciu chdng thim cao, ngudi ta thudng wu
tién su dung tro bay, con puzolan thi€n nhién thudng dwoc st dung trong nhirng truong hop BTDL
khdng co yéu ciu chbng thdm hodc yéu ciu khong cao; trong trudng hop d6 thi sir dung cac bién phap
chéng thim khéc.

Toém lai, tro bay nhiét dién hay puzolan thién nhién déu 1a nhirng loai phu gia khoang khéong thé
thiéu trong thiét ké, thi cong BTPL. Mic dU mirc d6 anh huéng cua chiing toi tinh chit cua bé tdng c6
khac nhau nhung ching déu c6 kha nang cai thién tinh chit cia BTPL. Trong nhirng truong hop yéu
ciu thiét ké khong cao, hoan toan co thé sir dung puzolan thién nhién dé thay thé tro bay, nhit 1a cac
cong trinh bé téng ddm lan & rat xa noi cung cip ngudn tro bay can thiét cho cong trinh.
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