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Tém _tit: Bai viét gidi thiéu két qua bude dau nghién civu tai Vién Khoa hoc Thity loi nham ndng cao
tinh chong tham BTPL dat CT-6 bang cdc bién phdp sir dung phu gia héa hoc, phy gia xit 1y bé mdt

1. Xu huwéng sir dung bé tong dim lin
chéng thim thay bé tong thwong

Céc dap bé tong dam lan trong luc kiéu cii co
dang két cau dién hinh 1a “vang boc bac”. Trong
do, bé tong dam lan dugc sir dung 1am 13i dap.
Bao boc xung quanh 1a 16p vo bé tong thuong
chong thim cao day 2-3 m. Hau hét cac dap trong
luc bé tong dam lin ctia Nhat va Trung Qudc
duoc xdy trong thé ky XX déu dung két ciu nay.
Ddi véi chiing, nguoi ta khong dat yéu cau chdng
thdm cho bé tong dam lan trong 161 dép.

Trung Qudc 1a nudc din dau trong viéc
nghién ctru va ap dung bé tong dam lin chong
thim cao dé xay dung dap bé tong dam lan.
Niam 1986 Trung Qudc hoan thanh dap bé tong
dam lan dau tién Khanh Khau, cao 57m, theo
kiéu “vang boc bac”. Chi it nim sau (1989)
Trung Qudc xdy dung thanh céng dap trong luc
bé tong dam lan Thién Sinh Kiéu (cao 61 m), sir
dung bé tong dam lan chong tham bang bé tong
cap phdi 2 thay bé tong thuong. Nam 1993,
Trung Qudc hoan thanh dap vom bé tong dam
lan dau tién (dap Phé Pinh, cao 75 m), st dung
bé tong dam lan chéng thadm Rgp200, W6. Nam
1999, Trung Qudc xay dung xong dip bé tong
dam lin cao nhat cia Trung Quéc (dap Giang
A, cao 131 m) st dung bé tong dam 1an Rgg 200,
W6. Tinh d&én nam 2004, Trung Quéc c6 hon 10
dap str dung bé tong dam lin chong thdm cao
thay cho bé tong thuong.

Viéc str dung bé tong dam lan chéng thim da
dugc Trung Qudc tiéu chuan hoa trong tai lidu

“Nguyén tic thiét ké dap bé tong dam lan va
téng quan thi cong dap bé tong dam lan” .

Céc kinh nghiém ctia Trung Qudc dang dugc
Viét Nam tiép thu va dua vao cac cong trinh cua
minh. Cong trinh dau tién ¢ Viét Nam duoc
thiét ké s dung bé tong dam lan chdng tham 1a
dap thuy dién Son La cao 139 m, R345200 CTS,
CT10, dang thiét ké k¥ thuat. Cong trinh thity
loi Pinh Binh sir dung bé tong dam lin chdng
thim CT4, dang thi cong gan xong. Tuy nhién
dap bé tong dam lin chong thim CT4 trong
cong trinh thiy lgi Dinh Binh khong thay thé
16p vo bé tong chong tham. Sap tGi c6 mot sb
cong trinh thuy dién thuy lgi st dung bé tong
dam lan chong thim thay bé tong thuong nhu
Ban V€, Nudc Trong...

Vi vdy, viéc nghién ctru nang cao chdng
thim cho bé tong dam lin dé thay bé tong
thudng 14 nhu cau cip thiét & nudc ta hién nay

2. Muc tiéu, ngi dung va phwong phap
nghién ciru

2.1. Muc tiéu nghién cvuru:

Trong khudn kho dé tai cép B0, thuc hién
nam 2006 - 2007, Vién Khoa hoc Thuy loi tién
hanh nghién ctru cic giai phap nham tao ra bé
tong dam lin c6 do chong thim CT6 (twong
duong W6 cua Trung Quédc) dé phuc vu xay
dung cac dép bé tong trong luc ctia 1 s6 hd chira
cong trinh thay loi.

2.2. N§i dung va phuwong phap nghién ctru:

Noi dung chinh cua dé tai 13 nghién ctru mot
sO giai phap dé nang cao chéng thim bé tong
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dam lan. Cu thé 1a: Sur dung phu gia hoa hoc; cai
thién tinh chat cua phu gia khoang pudolan; sir
dung phu gia tao khoang két tinh; t6i wu hoa
thiét ké cap phdi thanh phan hat cdt lidu.

Trén co s& ké thira két qua nghién ciru cia
cac cong trinh di co trong va ngoai nudc, dé
tai tién hanh cac thuc nghiém bd sung, tir d6
x4c dinh khai quat mtc do nang cao chéng
tham cho bé téng dam lin cua cac giai phap cu
thé.

2.3. Vat liéu sir dung:

Vit liéu st dung cho nghién ctru gdm cac
loai thong thuong nhu: xi mang, cat, da, phu
gia khoang, phu gia hoa hoc. Cac vat li¢u nay
phai dat yéu cau ky thuat dé 1am bé tong thuy
cong: Xi mang PC 40 Chinfon; Tro bay nhiét
dién Pha Lai; Pudolan Phong My; Pudolan
Gia Quy - Ving Tau; Cat vang song Lo:
module do 16n - 2,59; Pa dam géc ba dan,
Dmax - 40 mm; Phu gia gidm nudc chdm ninh
két PLASTIMENT 96; Phy gia siéu déo
VISCO CRETE 3000; Phu gia cudn khi SIKA
AER; Phuy gia khoang két tinh: INDOSEAL
cua hang RADCRET (M¥)

2.4. Thiét bi va phwong phap thi nghiém
d9 chong thim ciia bé tong dim lin:

Thiét bj TN thAm BTPL duoc st dung cho
nghién ctru gdm 2 loai:

+ May TN tham nhéan hiéu MATEST cua Y

gdém 4 khuén.

Dung cho TN mau bé tong dam lin hinh
con hodc hinh try (mau khoan)

+ may TN thidm ctua Trung Qudc: gém 6
khuén, st dung mau bé tong hinh con, thi
nghiém d6 chéng thdm theo quy dinh tai tiéu
chuan TCVN 3116-1993.

3. Két qua thi nghiém va nhin xét

Dé tai chua téng két nghiém thu nén dudi
day gidi thiéu 1 sb két qua dat duoc tir cac
nghién ctru chuyén dé [1,2,3]

3.1. Két qua khao sat tinh chit cia bé
tong dam lin Viét Nam

Pi khao sat tinh chat bé tong dam lin 4
cong trinh la dap Pleikrong, Sesan 4, Dinh
Binh va Son La. Dy la cac dap bé tong dam
lan tiéu biéu da va dang dwoc x4y dung cua
nganh thuy dién va thay loi. Pic diém ky
thuat va cap phdi bé tong dam lin cac cong
trinh ndy néu & bang 1 dén bang 5. Viéc ldy
mau dugc tién hanh tai cac bii d6 dam thu
nghiém trude khi thi cong chinh thuc cac dap
nay. Non khoan bé tong c6 duong kinh 150
mm, dugc dwa vé phong thi nghiém dé gia
cong va thi nghiém cac tinh chat co 1y theo
tiéu chudn TCVN 239: 2000, TCVN 3113,
3115, 3116 va 3118: 1993. Két qua khao sat
danh gia tinh chat bé tong dam lin 4 cong
trinh & bang 6.

Bing 1 : Pdc diém ky thudt ciia mét sé ddp BTPL dwoc khdo sat

Tén dap Chiéu cao, Loai bé tong | Khoi luong Pia diém Yéu ciu
m bé tong, m® ch(“')ng thim
Pleikrong 71 M150 300.000 Tinh Kontum | Khoéng yéu
Dimax 40 Rigo cau
SeSan 4 87 M150 850.000 Tinh Gia Lai Khéng yéu
Dmax 50 R365 cﬁu
Pinh Binh 47 M150 240.000 CT2, CT4
DmaXGORgo Tinh Binh
M200 Dinh
Dmax 40, R90
Son La 215 M200 3.000.000 Tinh Son La CT8,CT10
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Dmax50 Razss

Badng 2 : Thanh phan cdp phoi bé téng dam lan ddp Pleikrong

Mac Thanh phin cip phdi (kg)
R Tilé |X.mang . ,
bé 2 y Puzolan| Tong Phu | Cat | DPa ba ba
Tén da .| Tudi|N/CDK . . Nud o
en cap tong ot PC%O Gia Qui| CDK Hoe gia hoa 5-10 | 10-20 | 20-40
K. Pinh
Pleikrong | 150 | 180 | 0.50 80 210 290 145 - 728 | 272 | 478 | 614
Bdng 3 : Thanh phan cdp phoi bé tong dam lin ddp SéSan 4
Thanh phin cip phéi (k
MAc .- anh phan c;:gp oi (kg) -
R o .mang 2 u , , ,
bé .| Tilé Puzolan | Tong . Cat | ba ba
Tén da Tuoi : . . 5 12,5-
en d2p | ong| T nicok | PC* | Gia qui | cok | VWO | 91 5125 25.50
K. Binh hoa 25
SeSan4 | 150 | 365 0.65 80 160 240 155 - 729 | 665 425 | 239
Bdng 4: Thanh phan cap phéi bé tong dam lan ddp Pinh Binh
Thanh phin cip phéi (k
o MAC S anh phan cap phoi (kg)
. . n 2 . ,
aan | D8 |Tubi| Plcn;a 4(g) Trobay| Téng | . |Phugia| Cé&t | D4 | Pd | Pa
P tong 7 Pha Lai| CDK “| hoa 5-20 | 20-40 | 40-60
Bim Son
Pinh | 150 | 90 | 2 105 | 140 | 245 | 122 | 2,49 | 772 | 526 | 215 | 600
Binh | 200 | 90 4 126 141 267 132 2,70 746 852 468 -
Bang 5 : Thanh phan cdp phoi bé téng dam lan ddp Son La
Thanh phin cép phdi (kg)
Méc Xima . Cat
Tendip| . |1 o | Tile F‘)énjgg Trobay | Téng | | Phugia | hailén pi | Pa | Pa
- N/CDK| PhaLai| CDK || hoa |® " 5-10 |10-20 | 20-50
tong Bim Son
SonLa | 200 | 365 60 140 200 | 123 |15-2,0| 892 | 376 | 493 | 587

Bdng 6 : Két qua thi nghiém cdc chi tiéu co 1y ciia mdu khoan BTPL tai hién truong

Téndap | Mac bé tong thiét ké Tudi BTDL tai | Khéi lugng | Cudng | Do hut | Do chéng
thoi diém khoan | thétich, | donén, | nudc, tham,
mAu, ngdy kg/m* | daN/cm2 | % atm
Pleikrong | M150, Dyax 40, Rigo i vuot  tudi 2390 171 5,88 0
thiét ké
SeSan 4 M150, Dpax 50, Rags 190 ngay 2418 153 5,67 0
Dinh M150, Dpax 60, Reo, | dd  vuot  tudi 2424 232 5,12 2
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Binh M200, Djay 40, Rop thiét ké

2413 318 4,75 4

Son La M200, Dyax 50, Rsgs 300

2549 220 4,95 4

Két qua khao sat va thi nghiém mau khoan
BTDL cua cic dap Pleikrong, SeSan 4, Dinh
Binh va Son La cho thiy :

- Thanh phan cép phdi BTPL céc cong trinh
nay tuong dbi khac nhau, dic biét 1a luong chat
dinh két va ti 1¢ phu gia khoang trong chit dinh
két. Didu nay 1a do tudi quy dinh mac bé tong
va tinh chat cta cbt liéu tai cac cong trinh nay
khac nhau.

- Bé tong dam lan ¢ cac cong trinh dau tién
ctia Viét Nam khong c6 yéu cau chdng tham vi
da thiét ké tuong chéng thdm bang bé tong
thuong & phia thuong luu

- Bé tong dam lan tai cong trinh dap Dinh Binh
c¢6 cuong do nén vuot kha cao so véi yéu cau. Do
chong thim dat CT2 ddi vé6i bé tong méac 150 va
CT 4 d6i voi bé tong mac 200 (co thé coi nhu
tuong duong W2, W4 ciia Trung Quéc)

- Két qua thi nghiém ciing cho thiy bé tong
dim lan Pinh Binh, Son La ding phu gia khoang
tro bay va phu gia hoa hoc c6 d6 chéng tham t6t
hon so v&i bé tong dam lan ding phu gia khoang
hoat tinh puzolan (Pleikrong, SeSan 4). Cap phdi
bé tong cong trinh dép Pinh Binh va Son La c6 ti
16 N/CKD thép hon so v6i hai cong trinh con lai.

- Luong phu gia khoang hoat tinh trong cép
phéi BTPL cua cic cong trinh trén déu chiém
khd 16n so véi BTDL cung méac cia Trung
Qudc. Viét Nam dung 140 dén 210 kg/m3, trong

khi ciia TQ khéng qua 110 kg/m3. Diéu nay c6
thé do cat thiéu c& hat tir 0,08 dén 0,14mm nén
phai ting luong dung phu gia khoang dé bu dap.

Nhin chung, két qua khao sat danh gia BTDL
tai cac cong trinh Pinh Binh va Son La cho thay
viéc dam bao d6 chéng thAm cua BTPL kho
dat hon so véi dam bao cuong do. Nhit 1a trong
diéu kién dong thoi phai giam luong xi ming
cang nhiéu cang tot dé khdong ché nut do tmg
suét nhiét.

3.2. Két qua nghién ciru sir dung phu gia
ho4 hoc dé nang cao chong thim BTPL

Pé tai sir dung cip phdi bé tong dam lan mac
200 tudi 90 ngay, do cong tac Vebe 10-15 gidy.
Thanh phan cap phéi dugc thiét ké theo phuong
phap cta Trung Qudc.

Phu gia str dung la phu gia héa ctia hang SIKA
(Thuy Si) san xut tai Viét Nam, g@)m: hoéa déo
PLASTIMENT 96, siéu déo VISCOCRETE
3000 va phy gia cudn khi SIKAAER

Cac cip phdi BTPL sur dung phu gia hda
hoc c6 thanh phﬁn xi mang, cat, d4, phu gia
khoang gidng véi cap phdi khong phu gia (ddi
ching). Riéng lugng nudc duge didu chinh dé
dam bao tinh cong tac (chi s Vebe) giong nhu
cap phdi bé tong dbi chimg.

Thanh phan cic cap phdi BTPL, ty 1& phu
gia sir dung va két qua thi nghiém dugc trinh
bay trong cac bang 7 va 8.

Bdng 7: Thanh phan cdp phéi BTPL ¢6 phu gia héa hoc

Ky . . N [ Chatkerdinh | o] g
TT hicu Loai, % phu gia hoa hoc N/CKD (k) Xl(rl:;a)ng szgl)( ko) | (kg) | v)
Bé tbng du ng phu gia Tro bay Pha Lai
1 |M-0 |Mau dbi chirng khong phu gia 0.58 135 |85 147 735 |145510
2 |M-1 |Co Plastiment 96, 0.61it/100kg CDK |0.53 122 |85 147 735 |1455(1.4
3 |M-2 | C6 Viscocrete 3000, 11it/100 kg CDK |0.46 107 |85 147 735 |1455(2.32
4 |M-3 |Co Sika Aer, 0.1 lit/100 kg CDK 0.56 130 |85 147 735 |14550.23
Bé tong du ng phu gia Puzolan Gia Qui
5 [L-0 |MAu ddi chimg khong phu gia 0.63 156 |90 156 726 (14370
6 |L-1 | Co Plastiment 96, 0.5lit/100kg CDK |0.53 130 |90 156 726 |1437(1.23
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7 |M4-1 |Co Viscocrete 3000, 11it/100 kg CDK |0.45 111 |90 156 726 |1437|2.46
8 |M4-2 |C6 Sika Aer, 0.1 1it/100 kg CDK 0.59 144 190 156 726 |1437]0.25
Bdng 8 : Két qud thi nghiém cdc tinh chi tiéu co' Iy ciia BTPL ¢6 phu gia héa hoc
TT | Kihicu bo cc?ng,; tac, gidy Cuodng d6 nén, daN/cm® B(;) chéng Nhan xét
(chi s6 Vebe) 28 ngay | 90 ngay tham, atm

Bé tong dung phu gia Tro bay Pha Lai

1 | M0 12 171 236 2

2 | M-1 14 229 317 4

3 | M2 11 282 396 6

4 | M-3 14 165 224 2

Bé tong dung phu gia Puzolan Gia Qui

5 | L0 14 131 147 0 BT khong co kha
ning chong thim

6 |L-1 12 167 204 2

7 | M4-1 15 215 223 4

8 | M4-2 13 135 160 0 BT khong co6 kha
ning chong thim

Céc két qua thi nghiém ¢ bang 7 va 8 cho thay: moi dang tinh thé.

- Ca 3 loai phu gia hoa hoc néi trén gép phan
cai thién dang ké tinh cong tac, cudng do va do
chdng thdm ctia BTPL.

- Cac phy gia giam nudc théng thuong cb thé
tang do chong tham cua BTPL 1én 1 cp (2atm) so
v6i d6i chimg.

- Po chéng thdm cia BTPL ting 1én mot cach
16 rét khi sir dung loai phu gia siéu déo thé hé moi,
cao hon khoang 4 atm so véi d6i chtng. Hiéu qua
tang chong tham 1a do giam ty 16 N/ CKD

- Phy gia cu6n khi cai thién tinh cong tic clia
BTDL nhung khong lam tang cuong do va do
chong thim ctia BTDL. Piéu nay c6 thé do ham
lugng khi trong BTDL tang 1én khi st dung phu
gia cudn khi, ddn dén triét tiéu tac dung cua viéc
giam ty 1¢ N/CKD

- Véi cung loai phu gia hoa hoc, BTPL dung tro
bay Pha Lai ¢ cuong do va do chdng thim cao
hon so voi bé tong ding pudolan Gia Qui. C6 thé
la pudolan Gia Quy c6 hé s6 hoat tinh kém hon tro
bay Pha Lai, nén phan tmg kém hon véi Ca(OH),
va tao ra it gel silicat canxi hon dé 1ip vao 15 rong
dé xi mang.

3.3. Két qua nghién ctru ning cao chong
tham BTPL bing phu gia khoing két tinh

Phu gia tao khoang két tinh 13 hoa chét c6 kha
ning thdm sau vao bé tong va tham gia phan tng
v6i Ca(OH), trong da xi mang tao ra cac khoang

Pé tai st dung dung dich Indoseal ctia hing
RADCRET (Mj) dé thi nghiém. Viéc xur ly
Indoseal chdng tham cho cac mAu thi nghiém dugc
thuc hién theo quy trinh huéng din cua nha san
Xuét.

Thanh phan cép phéi BTDL kiém tra la cac
mau c6 phu gia siéu déo ( M-1 va M4-1 trong
bang 7).

3.3.1.Anh huwéng cia phu gia Indoseal dén
ciu tric bé tong.

Sau khi xir Iy miu bé tong bang phu gia
Indoseal, tién hanh nghién ctu cu trac bang
phuong phap theo ddi trén kinh hién vi dién tur.
Quan sat cau tric cua mau theo thoi gian thiy co
nhiing khodang mdi bao boc cac hat tro bay hodc
pudolan .

Muén biét loai khoang nao duoc hinh thanh can
tiép tuc tién hanh phan tich thanh phan khoang
cta d4 xi mang. Tuy nhién, diéu ny co thé khong
thanh cong néu lugng khoang mdi tao ra qué it,
khong di 16 dé nhan biét.

3.3.2. Anh huong ciia phu gia Indoseal dén
do ctimg bé mit bé tong

Thi nghiém cuong do bé mit bé tong sau xir 1y
phu gia Indoseal bang phuong phap st dung siing
bat ndy. St dung loai sung Tecnotest cua Italia,
pham vi do tir 10-70 N/mm2. Ap dung tiéu chuan
TCXD 239 : 2005. Tién hanh do tri s6 bat nay cta
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bé tong trude va sau khi xir Iy phu gia dé so sanh
danh gid hiéu qua. Két qua do tri sd bét nay cho
thdy cudong do bé mit hau nhu khong ting so voi
déi chimg, chimg t6 cac san pham két tinh chi c6
tac dung lap day 16 rong ciia d4 xi mang va lam
tang kha ning chéng thim nhung khong c6 kha
nang nang cao cuong do bé tong.

3.3.3. Anh huong ciia phu gia Indoseal dén

do chong tham

Sau 03 ngay xur Iy chdng thim bang Indoseal,
t6 mau ddi chimg va c6 xtr Iy bang Indoseal dugc
dong thoi dua vao 02 may thir thim hiéu MATES
cta Italia. Tién hanh thi nghiém d6 chong thim
theo TCVN 3116 — 1993.

Két qua thi nghiém thim chi tiét thir trén timg
mau va to mau duoc liét ké cu thé trong cac bang 9.

Bdng 9: PG chong tham ciia cdc mau BTPL xir Iy bang Indoseal

TT Loai mau Ky hiéu mau bo chéng tham
1 Mau ding tro bay, d6i ching IDS-0-T CT-6
2 Mau dung tro bay, c6 xir 1y IDS-1-T CT-8
3 Mau dung pudolan, ddi ching IDS-0-P CT-4
4 Mau dung pudolan, cé xir 1y IDS-1-P CT-6

Tir cac két qua thi nghiém véi phy gia xir 1y
bé mit ta thiy:

- Phu gia dang tham thdu Indoseal khéng
anh huong nhiéu t6i 46 cing bé mit bé tong

- Phy gia dang tham thau Indoseal c6 kha
ning ting d6 chéng thaim nudc cua BTPL lén 1
cap (2atm) nho phan tng tao ra khoang méi din
dén tang do dac chic cua da xi mang

5. Két luin

- Viét Nam chua c6 kinh nghiém thuc té vé sur
dung BTPL chéng thim thay bé tong thuong,
nhung viéc ap dung cong ngh¢ nay ¢ Viét Nam la

TAI LIEU THAM KHAO

¢6 co so khoa hoc va c6 tinh kha thi

- Trong phong thi nghiém, sir dung phu gia
hoa déo va siéu déo thé hé méi c6 thé ting do
chéng thim BTDL tir 2 dén 4 atm nho giam ty
1é N/CKD; str dung phu gia tao khoang dé xir 1y
bé mit c6 thé ting d6 chdng thadm gan 2atm nhd
ting do dic chic cua da xi mang

- Can tiép tuc nghién ctru cac bién phéap khac
(t6i wu hod thanh phan cbt liéu, phuong phap thi
nghiém, cac yéu tb thi cong...) dé giam luong
ding chat két dinh va ting do chéng tham
BTDL cua Viét Nam./.

1- B4o céo chuyén dé “Khao sat danh gia tinh chat mot sb bé tong dam lan dang ding & Viét

Nam”. Vién KHTL, 2006

2- B&o cAo chuyén d&¢ “Nghién ctru str dung phu gia hoa hoc dé nang cao chdng thim cho bé
tong dam 1an cong trinh thity loi”. Vién KHTL, 2006
3- B40 c40 chuyén dé “Nghién ctru bién phap silicat hoa bé miat bé tong bang phu gia khoéng
két tinh dé nang cao chng thim cho bé tong dam lan cong trinh thuy lgi”. Vién KHTL, 2007
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