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Tom tit: Thiét ké cdp phoi bé téng dam lin (BTPL) cho 2 logi bé tdng M20B6R9I0 va
M15B2R90 su dung hai logi xi mang PC40 Hoang Mai va PC40 Kim Dinh; phu gia khodng
Puzolan Nui Voi - Huyén Son Tinh - Idico; Puzolan Phong My; tro bay Pha lai; phu gia kéo dai thoi
gian dong keét: TM25 cia hdng Sika, LK-SR cia Vién Céng nghé Xay dung; phu gia gidm nude:
Sikament R2000AT(N) cua hdng Sika. Lua chon cdp phéi bang viéc t6i weu hod theo diéu kién chong
tham. Két qua thi nghiém bé téng dat mdc chong tham va cuong dé thiét ké yu cau. Khi sir dung xi
mang Kim Dinh, cuwong do R90 dat 31.0-33.8 MPa cho loai BTDL M20B6R90 va dat 17.9+19.4
MPa cho logi BTPL M15B2R90. Viéc thay thé bang xi mang PC40 Hoang Mai, két qud thay doi
khong dang ké: cuong do cua BTDL M20B6R90 R90 dat 30.5+32.9 MPa va BTPDL M15B2R90 dat

17.7+18.7 MPa.

1. it van dé

Bé tong dam lin (BTPL) mdi dugc nghién
clru va &p dung trong nhitng nim 60 cta thé ky
trudc. Nhung v6i nhitng wu diém vuot trdi so
Vv6i bé tong truyén théng trong thi cong dap, dic
biét 1a v&i nhitng dap c6 khdi luong 16n, no da
dugc cong nhan va duoc nhiéu nudc trén thé
giéi 4p dung vao thuc té nhu My, Nhat Ban,
Trung Qudc...

Cong nghé¢ thi cong BTBL mai dugc ap dung
tai Viét Nam trong thoi gian gan day trong cac
cong trinh Thay loi va Thay dién, song toc do
phét trién rat nhanh. Hién nay, hau hét cac dap
bé tdng lén cua cac cong trinh Thay lgi, Thuy
dién dang va s€ thi cong c6 sur dung cong nghé
thi cong BTPL nhu dap Son La, Ban Chat, A
Vuong, Song Tranh, Plejkrong, Pap Dinh Binh,
Dap Nudc Trong ..., qua d6 cho thiy téc do tmg
dung cong ngh¢ BTDL trong thi cong dap &
nude ta 13 rit nhanh va c6 tinh pho bién rong réi
cho cac vung trong ca nudec.

Pic diém ciia BTPL 1a loai bé tdng ngheo xi
ming, lwrong ding xi mang chi bang khoang 25-
30% so voi bé tong thudng. Vi thé, nhuoc diém
cia BTPL dung cho dap 1a kha ning chong
thim nudc rat kém. Pé khic phuc nhugc diém
nay cia BTDL thi can phai Iya chon vat liéu va

thiét ké thanh phan cap phdi cia BTPL mot
cach hop 1y; két hop véi bién phap thi cong dé
dat dugc mot san phﬁm bé tong co tinh dac chic
cao nhat, nham nang cao kha ning chdng thaim
nudc cho BTDPL. Pay 1a mot bai todn ma céac
nha khoa hoc vé vat liéu, thiét ké, thi cong cua
Viét Nam dang phai tim 101 giai dé 4p dung
ngay vao viéc thi cong dap BTPL voéi diéu kién
va trinh do thi céng, trinh do k¥ thuat cua cac
can bo ky thuat nganh xdy duyng Thuy dién,
Thuy loi hién c6 ctia nudc ta.

Hién nay, Viét Nam chua c6 nhiéu cong bd
két qua nghién ctru kha ning chéng thdm cho
cong trinh BTPL, vi vay viéc nghién ciru dé
thiét ké thanh phan BTPL dam bao kha ning
chéng thim co tinh can thiét, s& lam co s¢ dé
thiét ké dap nham giam gia thanh céng trinh
ma vin dam bao cac yéu cau vé ky thuit. Viéc
thanh céng vé nang cao kha ning chdng tham
cho dap sé 1a kinh nghiém va tai liéu tham
khao hiru ich cho cac dap BTDL thi cong sau
nay.

2. Vit liéu nghién ciru

2.1. Xi mang

Xi ming gdm hai loai: Xi mang PC40 Hoang
Mai va PC40 Kim Dinh. Két qua thi nghiém xi
méng dugc thé hién nhu trong bang 1
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Bdng 1. Két qua thi nghiém xi mdng

Chi tiéu thi nghiém Ph“"tr;]i PRAP | o vi Xiﬁi}“ﬁ;ﬁ‘m thgggg ;(;?o
Khéi lugng riéng 4&%\’2'3'03 glem® 3.10 2.99
P6 min (lrong sot trén sang 0,08) 4&,’%\/2'3'03 % 1.03 1.75
Thoi gian bét diu dong két . OTlgvl'g'% phat 128 145
Thoi gian két thic dong két A OTlgvl'g'% phat 215 245
D6 6n dinh thé tich 6;91'355 mm 1.67 1.97
Gi6i han bén nén, tudi 3 ngdy 6 OTl(évl'g'% N/mm? 32.50 29.1
Gi6i han bén nén, tudi 28 ngay : 631%\/1'\&" o N/mm? 49.27 46.0

2.2. Cét liéu min (cat)

Cét vang c6 cap phoi tot, do sach dat yéu cau. Két qua thi nghiém cac chi tidu co 1y cia cat dugc

thé hién trong bang 2.
Bdng 2. Cdc tinh chdt co' Iy Ciia cat
Chi tiéu thi nghiém Két qua thi nghiém
M1 M2 M3
Khéi lwong riéng, g/cm’ 2.64 2.64 2.65
Khdi lwong thé tich xdp, g/em® 1.41 1.43 1.44
Do hong , % 46.52 46.03 45,58
Luogng bun, bui, sét, % 0.95 0.87 0.83
Ham lugng mica, % 0.1 0.1 0.11
Mb dun do 16n 2.61 2.65 2.66
Tap chét hiru co Pat bat Pat
Kidm cbt lidu SiO; hoa tap: mMol/lit 7.52 7.46 7.59
" | Do giam kiém: mMol/lit 71.59 71.47 71.66

2.3. Cét liéu thé (dd)

P4 dam duogc phan ra 3 ¢d hat: 5-20mm, 20-40mm, 40-60mm; két qua thi nghiém cac tinh chat

co ly cta da dam nhu trong bang 3.

Bdng 3. Cdc tinh chdt co' Iy cia dé dim

Y AL s = Két qua thi nghiém
Chi tiéu thinghiém 5-20mm 20-40mm 40-60mm
Khdi luong riéng, g/cm® 2.73 2.73 2.72
Khdi lwgng thé tich xdp, g/em’ 1.29 1.37 1.39
Khdi lwgng thé tich 1én chit, g/cm’ 1.56 1.59 1.50
Ham lugng bun bui ban, % 0.67 0.43 0.33
Ham luong thoi det, % 17.67 15.40 14.17
Ham luong hat mém yéu, % 1.10 1.20 1.51
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Y AL sl = Két qua thi nghiém
Chi tiéu thinghiém 5-20mm 20-40mm 40-60mm

D§ hit nudc, % 0.75 0.51 0.40
Do nén dap trong xi lanh trang thai kho, % 11.00 10.20 10.80
Cudng dd nén d4 nguyén khai, N/mm? 94.80 93.20 94.13
Do am, % 0.28 0.19 0.12
Kiém cot liéu | SiO, hoa tan, mMol/lit 8.59 8.47 8.02

Do giam kiém, mMol/lit | 42.96 40.55 39.25

2.4. Phy gia khoang hoat tinh

Phu gia khoang hoat tinh gém 3 loat: Puzolan Nui Voi - Huyén Son Tinh-Idico; Puzolan Phong
M7¥; tro bay Pha lai. Két qua thi nghiém cac chi tiéu co 1y cac loai phu gia khoang hoat tinh puzolan
nhu trong bang 4 va cia tro bay nhu trong bang 5.

Bang 4. Két qua thi nghiém puzolan

Chi_tiéu thi nghiém Phuong phap thu Don vi Idico-Nui Voi | Phong My
Ham lugng Si0, % 47.82 45.93
Ham lugng ALOs _ % 15.97 15.24
Ham lugng Fe,0O3 TCVN 141 :1998 % 12.56 11.26
Luong mat khi nung % 4.15 5.11
D6 im ‘ 14 TCN 108 :1999 % 1.31 1.39
Luong nude yéu cau i 14 TCN 108 :1999 % 27.43 27.60
Thoi gian bt dau dong két 14 TCN 108 :1999 phit 116.67 143.33
Thoi gian két thuc dong két 14 TCN 108 :1999 phit 171.67 186.67
Chi so hoat tinh tudi 7 ngay so _ 0
v6i miu dbi chimg 14 TCN 108 :1999 & 85.90 79.47
Chi s6 hoat tinh tudi 28 ngay so _ 0
voi mau ddi chimg 14TCN 108:1999 | % 84.80 77.13
Khoi luong thé tich xop kg/m® 955 1042
Ty trong TCVN 4030:2003 | g/cm® 2.64 2.73
P min TCVN 4030 : 2003 % 3.20 4.30
Bang 5. Két qua thi nghiém tro bay Pha Lai
TT | Chi tiéu thi nghiém Phuong phap thur Don vi Két qua
1 Ham lugng SiO; % 49.78
2 Ham lugng ALOs % 28.10
: TCVN 141 :1998

3 Ham lugng Fe,O3 % 9.53
4 Luong mat khi nung % 0.88
5 | Poam 14 TCN 108 :1999 % 0.44
6 | Luong nudc yéu cau 14 TCN 108 :1999 % 26.25
;| Thoi gian bat dau dong két 14 TCN 108 :1999 phut 170.00

Thoi gian két thuc dong két 14 TCN 108 :1999 phut 251.67

Chi sb hoat tinh, 7 ngdy S0 Vi mau dbi chimg | 14 TCN 108 :1999 % 77.60
8 Ch} s0 hoat tinh, 28 ngay so v&i mau doi 14 TCN 108 -1999 %

ching 80.50
9 | Khéi lwong thé tich xép kg/m® 905.00
10 | Ty trong TCVN 4030 :2003 glem’ 2.40
11 | 6 min TCVN 4030 : 2003 % 8.43
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2.5. Phu gia hod hoc

Phu gia hoa hoc str dung gdm céc loai nhu sau:

- Phuy gia kéo dai thoi gian dong két: TM25 ciia
hang Sika, LK-SR cta Vién Cong nghé¢ Xay dung.

- Phu gia giam nudc: Sikament R2000AT(N)
cua hang Sika.

2.6. Nudc tron bé tong

Nudc str dung trong tron bé tong 1a nudce sinh
hoat d& duoc kiém tra dat ¢ cac chi tiéu dat tiéu
chuan dung cho bé tong.

Tat ca cac loai vat liéu dung trong thi nghiém
c6 tai phong thi nghiém Vat liéu - Vién Thay
cong - Vién Khoa hoc Thuy loi Viét Nam.

3. Phuwong phap va két qua nghién ciru

Thiét ké thanh phan BTDL cho 2 loai bé
téng: M20B6R90 (cap phdi da 5-40mm: 50% da

5-20mm va 50% da 20-40mm) va M15B2R90
(cAp phdi da 5-60mm: 13% da 5-20mm + 43%
da 20-40mm + 44% da 40-60mm) véi hai loai xi
mang: PC40 Hoang Mai (X-HM) va PC40 Kim
binh (X-KD); puzolan Idico - Nui Voi (P-NV)
va Phong My (P-PM); phu gia hoa TM25,
2000AT(N) cua hdng Sika va LK-SR cta Vién
Cong nghé xay dyng (IBST). Tién hanh duc
mau thi nghiém cudng do nén, cudng do kéo, do
chdng thdm nudc va mot sb chi tidu co ly khac
cho cac mau thi nghiém. Bang phuong phap tdi
vu hoa theo diéu kién chéng tham tim cip phdi
t6i wu.

Két qua cap phdi bé tong M20B6RIO sir
dung xi miang Kim Dinh cho & bang 6, két qua
thi nghiém cac chi tiéu co 1y nhu trong bang 7.

Bdng 6. Thanh phan cap phoi BTPL M20B6R90 sir dung logi xi mang Kim Dinh

XM |PGK | PGM | Céat |Padam| Nudc PGH, lit .
TT Ghi chd
kg | kg kg kg kg kg CbK | GN
X-Kb; P-NV; CbK-TM25
1 125|100 | 125 | 710 | 1340 115 3.10 1.00 : ’ ’
GN-2000AT(N)
X-Kb; P-PM; CBbK-TM25
2 125|104 | 130 | 710 | 1340 117 3.10 1.00 ’ ’ ’
GN-2000AT(N)
X-Kb; P-NV; CbK+ GN-
3 125 | 100 | 125 | 710 | 1340 115 4.00 ’ ’
LKSR
X-Kb; P-PM; CbK+ GN-
4 125|104 | 130 | 710 | 1340 117 4.00 ’ ’
LKSR
Bdng 7. Tinh chdt co' Iy Ciia cdc cap phéi BTPL tai bing 6
Thoi gian dong két, o 5 Méc tham,
T Ve gio.phat N/ Cuong d6 nén, daN/cm tudi 90 ngay,
" . . CKD atm
giay Bat dau Keét thiic R3 | R7 R28 | R90
1 10 14.50 44.40 051 | 71 | 159 | 267 338 6
2 9 15.50 44.10 051 | 63 | 153 | 253 315 6
3 9 16.20 44.20 051 | 58 | 152 | 248 312 6
4 8 15.25 45.35 051 | 55 | 153 | 245 310 6

St dyng xi mang Hoang Mai (thay cho xi
ming Kim Dinh), chung loai phu gia van Ia
puzolan Idico-Nui Voi va Phong My; phu gia
hod TM25, 2000AT(N) cua hdng Sika va LK-
SR cua Vién Cong nghé xay dung (IBST). Muc
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dich cua thiét ké nay dé c6 can ctr thiét ké thanh
phan BTPL M20B6R90 st dung xi ming
Hoang Mai. Két qua cép phdi nhu trong bang 8,
két qua thi nghiém cac chi tiéu co 1y nhu trong
bang 9.



Bdng 8. Thanh phdn cap phoi BTPL M20BG6R90 sir dung loai xi mang Hoang Mai

.. | Pa , PGH,
TT XM |PGK| PGM | Cat dam Nude lit Ghi chi
kg kg kg kg | kg kg |CDK| GN
X-HM; P-NV; CDK-TM25, GN-
1 125 100 |125 |710 |1340 (115 |3.10 |(1.00 2000AT(N)
X-HM; P-PM; CDK-TM25, GN-
2 125 104 |130 |710 |1340 (117 |3.10 |(1.00 2000AT(N)
3 125 |100 [125 |710 |1340 (115 |4.00 X-HM; P-NV; CBDK+ GN-LKSR
4 125 104 |130 |710 |1340 (117 |4.00 X-HM; P-PM; CBK+ GN-LKSR
Bdng 9. Tinh chdt co' I Ciia cdc cap phoi BTPL tai bang 8
Thoi gian dong . o ) ME:IC thém
T Ve két, gios.phat N/CKD Cuong d6 nén, daN/cm tutOl 90 ngay,
atm
giay Bb KT R3 R7 R28 R90
1 11 15.25 | 44.25 0.51 67 155 260 329 6
2 10 16.10 | 44.50 0.51 60 149 250 312 6
3 9 16.40 | 45.15 0.51 58 150 248 308 6
4 9 16.40 | 46.10 0.51 55 148 245 305 6

Két qua cap phdi bé tdng BTPL M15B2R90 sir dung xi ming Kim Dinh, hai loai Puzolan Idico
NUi Voi va Phong MY, hai loai phu gia hoa cuia Sika va Vién Khoa hoc cdng nghé Xay dung (IBST)

nhu trong bang 10, thi nghiém cac chi tiéu co ly nhu trong bang 11

Bdng 10. Thanh phdn cdp phéi BTDL M15B2R90 sir dung logi xi mang Kim Dinh

XM | PGK | PGM Cat ba dam | Nudc | PG-hoa L,
TT Ghi chu

kg kg kg kg kg kg lit
1 85 110 120 695 1400 115 2.5 X-KD; P-NV; CbK-TM25
2 85 114 125 695 1400 117 2.5 X-KD; P-PM; CBK-TM25
3 |85 110 120 695 1400 115 2.12 X-KD; P-NV; CbK-LKSR
4 |85 114 125 695 1400 117 2.12 X-KD; P-PM; CBK-LKSR

Bdng 11. Tinh chat co Iy Ciia cdc cdp phoi BTPL tai bang 10

TT| Ve | 1O ggliznpfl’,ﬁg ket, N/SK Cudng do nén, daN/cm’ N{i‘; ltgg(‘)m

gidy |BD KT R3 R7 R28 R90 ngay, atm
1 10 15.15 42.40 0.59 46 92 159 194 2
2 9 16.45 45.20 0.59 42 89 151 187 2
3 9 15.40 43.50 0.59 41 87 150 182 2
4 11 16.15 44,10 0.59 37 86 149 179 2

Thiét ké thanh phan cip phdi BTPL M15B2R90 sir dung xi ming Hoang Mai, hai loai Puzolan
Idico NGi Voi va Phong My, hai loai phu gia hoa ctia Sika va Vién IBST. Két qua thanh phan cap
phbi nhu trong bang 12; tinh chét co 1y nhu trong bang 13.
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Bdang 12. Thanh phan cap phéi BTPL M15B2R90 sir dung loai xi mdang Hoang Mai

T XM | PGK | PGM | Cat | bPadam | Nudc C}?K Ghi chi
kg kg kg kg kg kg lit
1 85 110 120 695 | 1400 115 2.5 X-HM; P-NV; CBK-TM25
2 85 114 125 695 | 1400 117 2.5 X-HM; P-PM; CDK-TM25
3 85 110 120 695 | 1400 115 2.12 | X-HM; P-NV; CBK-LKSR
4 85 114 125 695 | 1400 117 2.12 | X-HM; P-PM; CBK-LKSR
Bdng 13. Tinh chdt co Iy ciia cdc cdp phéi BTPL tai bing 12
Thoi g1an dong . A 2 ek Z.
T Vc Két, gios. phit N/CKD Cuong do nén, daN/cm’ |\9/|g(|;1 tgam ;}[lr(r)]l
gidy | BD KT R3 | R7 | R28 | R90 gay.
1 11 15.45 | 44.05 0.59 38 92 162 187 2
2 10 16.35 | 45.30 0.59 34 86 158 184 2
3 9 16.15 | 43.10 0.59 33 84 148 178 2
4 9 16.50 | 45.10 0.59 31 81 143 177 2
4. Két luan luong van dam bao. Vi vdy tét nhat cac dap

T6i uu héa duge thanh phan cap phéi BTPL
M20B6R90 va MI15B2R90 dé dat do chong
thim yéu Cau Khi do bé tong thiét ké voi tong
lwong chat két dinh tuong ting la 225 va 195 Kkg.
Trong khi d6 lwong chat két dinh ung véi M15
cua cong trinh Plelkrong la 290 kg, SéSan 4 la
240 kg 19 péi vai M20, tdn luon chat két
dinh cia Dinh Binh la 267 kg Dleu dé cho
thay, viée thiét ke thanh phan cap ph01 BTPL
c0 kha ning chong tham bang cach tdi uu hoa
theo diéu kién chong thim da glam hrcmg chat
két dinh dang ké, tir d6 gop phan giam gia thanh
khi xay dyng cong trinh.

Céc loai phu gia khoang hoat tinh Puzolan
thién nhién va tro bay nhiét dién Pha lai c6 cac
chi tieu ky thuat dat tiéu chuan dung trong bé
téng Thuy cong déu co thé su dung cho BTDL.
Tuy vay, hién nay viéc tuyén chon tro bay tai
Pha lai do 4 co s¢ (Cong ty cd phan Soéng Pa
12, cdng ty CP Bic Son, cong ty CP Hai Son va
co s¢ cua Ban Quan ly dy an Thuy dién Son La)
bang phuong phap tuyen noi va phuong phap
dbt da co duoc san pham tro bay dat va vuot
tiéu chuan ASTM C618. Luong mat khi nung
Cua san pham tro bay Phd lai chi con trén dudi
4%, d6 am dao dong tur 1 dén 2%, nang luc
cung Cap dén 30.000 tan/thang. Ning luc san
Xuat tuyen chon tro bay tai Pha lai da vuot nhu
cau cua cong trinh BTPL dap Son La. Mat
khéc, cac thi nghiém cho thay, khi st dung tro
bay Pha lai thay cho Puzolan thién nhién s& lam
giam luong phu gia ma cac tiéu chuan vé chat
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BTDL nén st dung tro bay, dat va vuot tiéu
chuan ASTM C618.

Cat noi chung c6 cac chi tiéu co 1y dat yeu
cau theo 14TCN 68- 2002, TCVN 7570-2006 va
khdng gay phan tng kiém cbt lidu déu co thé
ding lam cét liéu cho BTPL cho dap. Tuy nhién,
khi ham luong hat duéi sang 0,14 mm cla cét
séng ma it (< 1%), thi cin bo sung thanh phan
hat min cho cit (ham luong hat dudi sang 0,14
mm trong cat dé ché tao BTDL hop Iy vao
khoang 14-18%). Viéc bd sung ndy c6 thé ding
Puzolan thién nhién hoac tro bay nhiét di¢n.

D4 dam st dung cho BTDL phdi c6 céc chi
tiéu ky thuat dat tiéu chuan dung trong bé tong
thay cong theo 14TCN 70-2002, TCVN 7570-
2006 va khong gay phan ung kiém ct liéu. Véi
trinh d6 va néng luc thi cong BTDL hién nay
cia Viét nam, dé nang cao chat lugng cia san
pham BTDL, tranh cac hién tuong phan tang khi
san, d0, tao dicu kién dé dang cho viéc kiém
soat chat luong trong khi thi cong va Kiém tra,
nghiém thu nén sir dung cdt lidu 16n ¢6 Dyax =
S0mm.

Phu gia h6a hoc ding cho BTPL chi yéu voi
tac dung gidm nuéce, kéo dai thoi gian dong két
nham glam thleu hi¢n tuong hinh thanh khe lanh
glua cac lop db nén cac loai phu gia dat yéu cau
ma khong gay ton hai cho cac san pham BTDL
sau nay déu co thé dung. Tuy vdy, véi moi cong
trinh can c6 nhirng thi nghlem cu thé vé ham
lugng va chung loai cho moi loai mac BTPL
trude khi dua vao st dung hién truong.
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Abstract:
OPTIMIZING CONDITIONS FOR WATERPROOFING TO MIX DESIGN RCC DAMS

Mix design RCC of two types concrete M20B6R90 and M15B2R90 use two types of cement PC40
Hoang Mai and PC40 Kim Dinh; mineral additives Puzolan Elephant Mountain - Son Tinh district
- IDICO; Puzolan Phong My, Pha Lai fly ash; additives prolong setting-time: TM25 its Sika, LK-SR
of Vietnam Institute for Building Science and Technology (IBST); water reducing admixture:
Sikament R2000AT (N) from Sika. Gradation selection by optimizing the conditions for
waterproofing. Experimental results achieved grade waterproofing and concrete compressive
strength design requirements. When using cement Kim Dinh, R90 of concrete compressive strength
reached 31.0 + 33.8 MPa for RCC M20B6R90 and reached 17.9 + 19.4 MPa for RCC M15B2R90.
The substitution by Hoang Mai cement PC40, the results do not change significantly: the concrete
compressive strength of RCC M20B6R90 reached 30.5+32.9 MPa and RCC M15B2R90 reached
17.7 + 18.7 MPa.
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