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Tém tit: Nghién ciru sir dung t6 hop phu gia Siéu déo chdm dong két thé hé méi (S) + Tro bay
(T) + Polyme (P) (S+T+P) cho bé téng dam lan cong trinh dap Nudce Trong dd dat duwoc cuong
dé chiu nén ¢ tuéi 90 ngay tir (29,7 = 32,1) MPa, mac chong tham W8. Trong khi d6 lwong diing
xi mdng giam t6i 55 kg/m’ BTPL, twong g voi giam nhiét d¢ doan nhiét khodng 8,2 °C so véi
BTPL thiét ké ban dau cia céng trinh Nude Trong. Viéc sic dung t6 hop phu gia (S+T+P) cho
BTPL sé cai thién mét s6 tinh chat kj thudt ciia BTPL ding cho ddp (ndng cao kha nang chong
tham, ndng cao cuong do nén, giam nhiét do dogn nhiét) mang lai hiéu qua cao va kha thi trong

diéu kién Viét Nam.

Twr khoa: Bé tong dam lan (BTBL); Tro bay; Phu gia siéu déo; Cuong dd nén.

1. PAT VAN PE

Trén thé gidi, bé tong dam lin (BTBL) dugc
nghién ciru va ung dung tr nam 1960. Tai Viét
Nam, viéc nghién ctu BTPL duogc bat dau vao
nhitng nim 1990. Bén nay BTPL di dugc thi
cong hang chuc dap tai Viét Nam; Kkét qua da
khéng dinh duoc wu diém vuot trdi so véi cac
cong ngh¢ thi cong khac 1a thi cong nhanh, tiéu
t6n it xi mang (X), ap dung co gidi hoa cao, gia
thanh giam.

Thanh tyu vé dap BTPL ¢ Viét Nam la
khong thé phu nhan, nhung con mot s6 van dé
16n dang ton taitrong cong trinh dap BTPL la
vé hién tugng thAm nudc qua than dap va nut
do nhiét (Lé Minh va Nguyén Quang Binh
2009). Vi vay van dé nay can thiét phai dugc
nghién ciru va dua ra hudng giai quyét mot
cach hop 1y nhit,

Theo cac tai liéu (V.R. Riley and 1. Razl, 1974;
Nguyén Quang Binh, 2014), c6 nhiéu bién phap
dé cai thién kha ning chdng thim va giam nhiét
dd doan nhi¢t trong BTPL, trong d6 vi¢c nghién
clru giai phap vat liéu s dung to hop phu gia
cho BTPL la mot trong nhiing bién phap don
gian, hiéu qua va kha thi trong diéu kiénViét

! Khoa Cong trinh, Pai hoc Thuy loi, Viét Nam.
2 Vién Thiy cong - Vién Khoa hoc Thuy loi Viét Nam.

Nam. Str dung polyme trong thanh phan ciia bé
tong (S. Chandra and P. Flodin 1987) lam tang
kha nang phan tng hydrat cua xi mang, giam
luong nudc dung, ting d6 dic chic cta bé tong.
Viéc st dung két hop phu gia polyme trong
thanh phan ctia BTPL c6 tic dung nang cao kha
nang chdng thdm cho bé tong. Tir d6, dé tai da
tién hanh nghién ctru t6 hop phu gia Siéu déo
cham déng két thé hé méi (S) + Tro bay (T) +
Polyme (P): (S+T+P) dé nang cao kha ning
chbng thim nudc cia bé tong dam lan st dung
cho dép Nudc Trong - Quang Ngai.

2. MUC TIEU NGHIEN CUU

Nghién ctru (NC) st dung to hop phu gia
Siéu déo cham dong két thé hé méi (S) + Tro
bay (T) + Polyme (P): (S+T+P), dé cai thién
mot sb tinh chit cia BTPL nhu kha ning chong
tham, cuong dd nén, nhi¢t A0 doan nhiét dung
cho xdy dung dap trong diéu kién Viét Nam.
Két qua NC dugc ap dung hién truong cho cong
trinh dap Nudc Trong - Quang Ngai.

Nghién ctru trong diéu kién phong thi nghiém
vé: Anh hudng cia to hop phu gia (S+T+P) dén
cuong do nén, kha nang chéng thém, Tmax cUa
BTPL. Ung dung két qua NC cho cong trinh
thuc té dap Nudc Trong - Quang Ngii, qua do
danh gia hiéu qua kinh té - k¥ thuat va néu lén
céc dé xuit, kién nghi.
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3. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

3.1. Vit liéu sir dung trong nghién ciru

D¢ tai st dung xi mang PC40 Kim Dinh, Tro
bay Pha Lai, d4 ddm granit dung thi cong cong
trinh Nudc Trong - Quang Ngai, Cat vang Song
Nudc Trong dua vé Phong nghién ctru vat liéu -
Vién Thuiy cong - Vién Khoa hoc Thuy lgi Viét
Nam, phu gia siéu déo thé hé méi S duoc phéi
tron tr phu gia CBK (GP101- Great: My) voi
phu gia si€u déo gidm nudc cao (ADVA 181 -
Great: MJ), phu gia Polyme DM 200 hang
Schooll - Ptrc. Cac loai vat liéu nay dat yéu cau
dung cho BTDL theo cac tiéu chuan hién hanh.

3.2. Cac phwong phap sir dung trong
nghién ciru

Két hop NC trong phong thi nghiém véi ing
dung thi cong thyc té tai cong trinh Nudc Trong
- Quang Ngii sir dung céc tiéu chuan, thiét bi thi
nghiém ciia cac nudc trén thé gidi va Viét Nam.

3.2.1. Céc tiéu chuan thi nghiém vt liéu:

Xi méng: Thoi gian bat dau va két thiac dong
két: TCVN 6017:1999; Khdi luong riéng: TCVN
4030:2003; Do 6n dinh thé tich (PP Losatolie):
TCVN 6017:1999; Cuong d0 nén: TCVN
6016:2011.

Tro bay: Tong ham lugng (SiO; + ALO; +
Fe,0;): TCVN 7131:2002; Mat khi nung:
TCVN 7131:2002; PO 4m: TCVN 7572:2006;
Khéi lwong riéng, do6 min theo phuong phap
Blaine: TCVN 4030:2003; Luong sot trén sang
45 um: TCVN 8827:2011; Ham luong SO;:
TCVN 7131:2002; Hoat tinh d6i véi XM:
TCVN 6882:2001.

Da dam: Thanh phﬁn hat: AASHTO T 27;

Hinh 4.1. Tram tréon BTDL

Khéi lugng thé tich xdp, d6 hut nuéc bio hoa,
ham lugng sét cuc va hat mém yéu, khoi lugng
riéng, 46 am: TCVN 7572:2006; Yéu cau dbi
v6i cot liéu bé tong: TCVN 7570:2006.

Cdt: Thanh phan hat: AASHTO T 27; Khéi
luong thé tich xdp, khdi lugng riéng, do hut
nudc bao hoa, tap chit hiru co, d6 4m, ham
lwong bui, bun sét: TCVN 7572:2006; Yéu cau
dbi véi cdt lidu bé tong: TCVN 7570:2006.

3.2.2. Cdc tiéu chuan thi nghiém BTPL

Hén hop BTDL va BTPL: SL48+94; Cuong do
nén: TCVN 3118:1993; Khéi luong thé tich:
TCVN 3108:1993; Mac chéng thdm: TCVN
3116:1993; Do x6p vita BTDL: ASTM D 4404-84.

4. UNG DUNG THU NGHIEM BE TONG
PAM LAN SU DUNG TO HQP PHU GIA
(S+T+P) TAI HIEN TRUONG

Pugc sy dong ¥ ciia Ban Quan 1y dau tu va
xay dung Thuy loi 6 - BO NN & PTNN, Dé tai
da tién hanh thiét ké cip phdi BTDL sir dung t6
hop phu gia (S+T+P), thi nghi¢ém céc chi ti€u co
ly ctia BTPL trong phong va thi cong ung dung
tai dap Nudc Trong - Quang Ngai.

4.1. Giéi thiéu cong trinh ho chira nwéc
Nuwéce Trong

4.1.1. Vai nét vé cong trinh

bap Nuoc Trong thudc huyén Son Ha -
Quang Ngdi c6 dung tich toan bo 1la
Vi=289.50x10°m”. Pap chinh ngidn song dang
dap bé tong trong luc, cong nghé bé tong dam
lan (RCC) cao 69,0 m.

Cong trinh thi cong tron hdn hop BTDL bang
may tréon hai truc nim ngang cong suit 250
m’/h. M6t s6 hinh anh thi cong BTPL dap Nudc
Trong nhu hinh 4.1 dén 4.4

T
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Hinh 4.2. San BTDL
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Hinh 4.3. Pam BTPL

4.1.2. Vit liéu va cdp phéi BTPL thi céng
cong trinh Nudc Trong

Vit liéu dung cho BTDL thi cong cong trinh
dap Nudc Trong: Xi mang PC40 Kim Dinh,
cat vang song Nudc Trong, d4 khai thac tai cong
trinh, tro bay Pha Lai, phu gia CBbK TM25 -
Sika, phu gia gidam nudc Plastimen 96-Sika. Cac

Hinh 4.4. Khoan méau BTPL

loai vét liéu nay da dugc nghién clru thi nghiém
dat yéu cau dung cho BTPL theo céc tiéu chuin
hién hanh.

Thanh phan cip phdi BTPL sir dung cho
cong trinh Nudc Trong duoc thiét ké thoa min
cac yéu cau ky thuat dat ra. Két qua cho nhu
bang 4.1.

Biang 4.1. Thanh phan cip phdi BTPL cong trinh Nuéc Trong

i c4 3¢ | Padam (kg) | TM25 | PL96 | Nué:

STT [0 P prone thai v | XM | TB | Cat ’ o0 | oe
phoi (kg) | (kg) | (kg) | 520 |20-40| @ity | ity | (lit)
1 NT, |Biohoakhomat| 125 | 240 | 713 | 761 | 622 | 2.6 0,8 | 115

BTDL thi cong tai cong trinh Nudc Trong co
cdc théng sé kj thudt: Tinh cong tac V. = 20+3
seC; Tpaak = 18+2 h; Tiwax < 70h; cuong do nén
thiét ké tudi 90 ngay dat 20 MPa; mac chéng
thim tudi 90 ngay dat W6.

4.2. Két qua ung dung to hop phu gia cho
BTDL tai hién truwdng

4.2.1. Thiét ké thanh phan cdp phéi BTPL
ung dung

Tinh toan thanh phan cép phdi BTPL tng
dung thi cong theo diéu kién cuong do va do
chéng thAm dua trén két qua nghién ctru td hop
phu gia (S+T+P). Cac yéu cau vé& cudong do va
d6 chdng thAm nhu sau: Cuong d6 nén tudi 90
dat 20 MPa, d6 chéng thdm tudi 90 ngay cao
hon 1 cip dat W8. Két qua thanh phan cap phdi
cho nhu bang 4.2. Cac tinh chat cua hdn hop
BTPL va BTPL nhu trong bang 4.3.

Bang 4.2. Thanh phan cip phdi BTPL Rg)M20WS ting dung

. X T cat | Padaim(Kg) | S | P(DM200) | Nudc
STT | Trang thai VL , i
(kg) | (kg) | (ko) |5-20 | 20-40 | (lit) (kg) (lit)
1 Khé 70 | 230 | 722 | 744 | 623 | 25 2,2 100
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Bang 4.3. Tinh chit ciia hdn hop BTPL va BTPL RyyM20WS$ irng dung

Tinh Thoi gian dong | KLTT hh ISLTT bAe Cuwong A0 | Pd chéng thim
Je A tong tuoi , e \
TT | cong két, h.ph bé tong, 90 ngay nén, MPa tudi 90 ngay
tac, gidy kg/m’
Teppk | TkrpK 5 kg/m’ Rys | Ry | Kiyem/s | W
1 19 16.20 48.25 2488 2452 246 | 31,6 25,1><10'10 8

Nhu véy, cac chi tiéu tinh chat co 1y cia BTDL
mg dung (S+T+P) dat yéu cau vé tinh cong tac,
thoi gian dong két, cuong do nén. P chdng thim
W8 cao hon so véi BTPL Nuéc Trong di thiét ké
1 cép, luong dung xi ming giam 55 kg/m’ .

4.2.2. Két qua thi céng hién trueong

Két qua thi nghiém cua BTPL sir dung to
hop phu gia (S+T+P) (RooM20W8) tng dung tai
cong trinh Nude Trong va BTPBL thuc té thi
cong cong trinh Nudc Trong (RooM20W6). So
sanh danh gia giita hai loai BTPL nay duoc thé
hién trong bang 4.4.

Biang 4.4. Tong hop va so sanh két qua BTPL RoyM20W8 va ReyM20W6

STT Chi tiéu k§ thuat BTDL RyM20W3 R9?DZ;)OI{V6 Rgol\S/IOZ(s)z\l’l&llg voi
tng dyng Nuéc Trong RooM20W6
1 Do cong tac (Vce), gidy 17+21 17+23 Tuong duong
2 | S6 lan dAm nén 10 12 Giam 2 luot
3 Do chat hién truong 0.98+1 0.97+1 Tuong duong
4 Tgppk, gio.phut 16.20+18.15 16.10+17.30 Tuong duong
5 | Tkrok, gio.phit 41.10+48.25 35.20+38.55 Ting
6 | Ropmau try, MPa 29,7 + 32,1 25,9+27.8 Ting
7 | KLTT cia BTPL, kg/m’ 2421+ 2463 2373+ 2410 Ting
8 Do chdng tham, atm 8 6 Tang
9 |A,°C 12,6 20,8 Giam
10 | Chi phi cho 1m’ BTBL, d 1.139.224 1.136.113 Tang 3.111d

Tir két qua thi cong, thi nghiém hién truong
cho thay: Tinh cong tac Vc, thoi gian dong két
cia hai loai BTPL 1a twong duong nhau; S

v6i BTDL thyc té thi cong dap Nudc Trong.
4.3. Tinh toan nhiét BTDL
+ BTDL thi cong dap Nudc Trong:

luot dam nén cua BTDL tng dung giam hai luot A, = BQ, _425x125 _ 5y g0
so voi BTDL thi cong Nudc Trong, do BTDL C. 2550
mg dung str dung phu gia siéu déo thé hé mai, +BTDL ung dung: A = BQ, _425x70 _ 1 g0

ngoai muc do gidm nudc thi kha nang déo hoa
cao nén cac hat min CKD c6 d0 tron truot 16n
hon do hiéu tng tinh dién két hop véi mach
khong gian lam cho cac hat sip xép Ién chit
nhanh hon dudi tic dung cua luc dam rung;
Cuong do nén va do chéng tham tudi 90 ngay
ctia mau try khoan BTDL tng dung cao hon so

2355

Nhu vay A; cua BTPL ung dung giam dugc
khoang 8,2 °C so v6i BTPL thuc té thi cong dap
Nudc Trong, dong nghia voi viec két hop sir
dung t6 hop (S+T+P) thi nhiét d6 doan nhiét
BTDL tmg dung giam dugc 8,2 °C so v&éi BTDL
khong st dung P.
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4.4. Panh gia hiéu qua kinh té - ky thuat

Pé danh gia hiéu qua kinh té cia viéc ung
dung t6 hop phu gia (S+T+P) cho thi cong dap
BTPL, d¢ tai tién hanh so sanh gia thanh sin
phidm 01m’ BTDL trong cung diéu kién thi cong
& dap Nudc Trong vé cac mat chi phi vat liéu,
nhén cong va may thi cong.

Téng chi phi cho 01 m® BTPL tmg dung:
1.139.224 (d)

Tong chi phi cho 0lm’ BTPL tai cong trinh
Nudc Trong la: 1.136.113 (d)

Nhu viy, gia thanh 01 m® BTPL thanh phdm
sir dung t6 hop phu gia (S+T+P) cao hon so véi
gia BTDL dap Nudc Trong la:

1.139.224 -1.136.113 = 3.111 (d).

Gia cua 0lm® BTPL tng dung t& hop phu
gia (S+T+P) tang so voi BTDL cia dap Nudce
Trong 1a 3.111 (d), twong duong 0,27%, chi phi
tang thém khong dang ké. Co thé coi gia thanh
hai loai bé tong la twong duong nhau.

5. KET LUAN

Trén co s6 két qua mg dung to hop phu gia
(S+T+P) tai hién truong cong trinh xay dung dap
Nudc Trong cé thé rat ra mot s6 két luan sau day:

+ D¢ tai da ung dung BTPL dung t6 hop phu
gia (S+T+P) vao cong trinh dap Nudec Trong véi
két qua nhu sau:

- Cuong d6 BTPL sir dung t6 hop phu gia
(S+T+P) dat tr (29,7 = 32,1) MPa, 16n hon so

TAI LIEU THAM KHAO

v6i cuong do BTPL cua cong trinh Nudc Trong
(25,9 +27,8) MPa;

- Po chong tham cia BTPL ¢ tudi 90 ngay
sir dung t6 hop phu gia (S+T+P) dat WS, tirc la
cao hon 1 cép so véi BTDL cua cong trinh
Nudéc Trong (W6);

- BTDL st dung t6 hop phu gia (S+T+P)
giam dugc luong dung xi ming t6i 55 kg/m’
BTDL, tuong ung véi giam nhié¢t dd doan nhiét
khoang 8,2 °C so v6i BTDL cua cong trinh
Nude Trong.

+ Gia thanh 1m’ BTDL tmg dung twong
dwong véi 1m® BTBL thi céng Nudc Trong.

+ Cong nghé ché tao BTDL sir dung t6 hop
phu gia (S+T+P) tuong ty nhu ché tao BTDL
dang thi cong & cong trinh dap Nudc Trong,
nhung giam duoc 2 1an ddm nén.

+ Két qua nghién ctru thyc nghiém da khang
dinh rang phu gia P trong t6 hop phu gia
(S+T+P) c6 hi€u qua nang cao dugc kha ning
chbng tham cua BTPL.

+ Két qua nghién ctru thyc nghiém va tng
dung hién trudng c6 thé khing dinh ring gia
thuyét khoa hoc vé viéc sir dung t6 hop phu gia
(S+T+P) dé cai thién mot s6 tinh chat ki thuat
cua BTPL dung cho dap (ndng cao kha nang
chbng tham, ning cao cuong do nén, giam nhiét
dd doan nhiét) 1a ding hudng, c6 hi¢u qua cao
va kha thi trong diéu kién Viét Nam.
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Abstract:
THE RESULTS APPLICATION OF ROLLER COMPACTED CONCRETE
TEST USING THE ADDITIVES COMBINATION (S+ T + P)
AT THE SITE FOR NUOC TRONG DAM PROJECT

The studying used a combination of the new generation Super-plasticizer retarding additives (S) +
Fly ash (T) + Polymers (P): (S + T + P) for Roller Compacted Concrete Nuoc Trong dam has
achieved the compressive strength at 90 days of age (29.7 + 32.1) MPa, Waterproof level WS.
Meanwhile the cement volume decreased to 55 kg/m3 RCC, corresponding to the adiabatic
temperature decrease about 8.2°C to compare with the original RCC design of Nuoc Trong works.
The using of combination additives (S + T + P) for RCC will improve some of the technical
properties of RCC using for dams (enhanced waterproof, enhanced compressive strength, and
reduced adiabatic temperature) its highly effective and feasible in Vietnam condition.

Keywords: Roller Compacted Concrete; Fly Ash; Super-plasticizer; Compressive strength.
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