Nghién citu vé su phat trién va dac diém

cua Bé tong dam lan trong xay dung dap Thuay dién ¢ Viét nam

NCS. Nguyén Nhu Oanh  GS. Phuong Khon Ha
( Vién Thily loi va Thity dién Vi Han — Truong Pai hoc Vit Han — tinh H6 Bdc — Trung Quoc )

Toém tat:

Bai bdo nay cdc tac gid muén gidi thiéu so bo vé su phdt trién k¥ thudt xdy dung ddp BTPL
trén thé gioi va ¢ Viét nam va cdn cit vao cdc tai liéu thong ké duoc ciia mot sé cong trinh ddp
BTDL dd va dang xdy dung va thiét ké" ¢ Viét nam tién hanh phdn tich tinh hinh st dung nguyén
vdt liéu, cdc tham s6 chu yéu ciia cdp phoi bé tong, thong qua mot s6 két qud thi nghiém vé cdc
tinh chdt chu yéu cua BTDL tién hanh binh ludn, ddnh gid va so sdnh véi mot s6 cong trinh

BTDL cua Trung Quoc dd va dang xdy dung.
Tir then chét : Bé tong dam lan (BTDL); Cap phoi; Cac tinh chat cht yéu; phan tich théng ké; binh

luan va dénh gia.

1. Khai quat vé tinh hinh xay dung dap BTDL trén thé gidi va Viét nam

Bé tong dam lin 14 loai bé tong rat kho dung dam lan, chan dong dé Ien chat. Trong qua trinh thi
cong dap bé tong trong luc da hinh thanh 1én mot loai hinh dap méi véi tdc do thi cong rat nhanh,
gid thanh thap nén trong mot thoi gian ngan BTDL da dugc thira nhan trén toan thé gidi.

Viéc ting dung ky thuat bé tong dam lan cla cdc nudc trén thé€ gidi ngay cang nhiéu, hién nay

My, Nhat, Trung Quoc v.v va trén chuc qudc gia khac da dugc nghién ctu, thi nghiém va ap dung
khong nhiing phat trién rat nhanh ma con khong ngiing sdng tao trong ky thuat xay dung. Tinh dén
nam 2005, trén thé gidi da xay dung dugc 220 dap, Tinh hinh phan bd xay dung cua cac dap BTDL
trén thé giéi nhu biéu do 1 dudi day:
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Biéu d6 1. Tinh hinh xay dung dap BTPL trén thé gi6i tinh dén nam 2005
T biéu d6 1 c6 thé thay ring, Chau A c6 s6 lugng dap BTPL da va dang xay dung nhiéu nhat,



chiém 52% , Trung Nam My, Bic M§ va Chau Au gin nhu nhau, méi Chau chi chi€m khoang 13%

- 14%. Trung Qudc, Nhat Ban va Viét nam 1a nhiing nuéc ding dau vé s6 luong dap BTDL da va
dang duoc xay dung & Chau A.

Nam 1979 , Trung Quéc da bat dau cong tac nghién ciu, thi nghiém ky thuat xay dung dap

BTDL, Nam 1986 , da xay dung thanh cong dap BTDL dau tién la dap Keng Kou tai tinh Phic

Kién. Trai qua 20 nam thuc tién va phat trién, linh vuc xay dung dap BTDL ctia Trung Qudc da tich
lily duoc rat nhiéu kinh nghiém va nhiing thanh tuu 16n lao, dat t6i 1a nuGe dan dau thé gidi vé k¥
thuat xay dung dap BTDL. Hién nay, Trung Qudc da xay dung thanh cong 66 dap BTPL, dang xay

dung 35 dap, chuén bi xay dung 24 dap.[2l.
Nam 2003 , Viét nam méi bat dau cong tdc nghién citu, thi nghiém, thi€t k€ vé bé tong dam

lan. Nam 2005 cong trinh Dinh Binh thuoc Bo Nong nghiép va Phat trién nong thon bat du thi cong
bé tong dam lan. Déng thoi cdc cong trinh Pléikrong, AVuong thudc Tong cong ty Dién luc Viét
nam ciing tién hanh ng dung thiét k€ xay dung dap bang BTDL. Tir nam 2005 dén nay, cdc cong

trinh dap BTPL phat trién rat nhanh, céc cong trinh dang thi cong va chudn bi thi cong duoc théng
ké trong bang 1 duéi day:
Bang 1. Thong ké cac dap BTDL dang xay dung va dang thiét k€ cua Viét nam

s | Chieu 153% -
T | PRET | TenConguinh | Lowhinh | ey | gee | ThGIgEN | Ghi ch
(M) | (104m3)
1 Kon Tum Pleikrong bap TrL 71 32.60 2007 Dang XD
2 Binh Dinh binh Binh* bap Tr L 54 22.91 2007 Dang XD
3 Quiang Nam | A Vuong PapTrL 83,4 26.00 2007 bang XD
4 Gia Lai Sé San 4 bapTrL 74 80.00 2008 bang XD
5 Son La Son La bapTrL 138 310.00 2010 bang XD
6 Lai Chau Bén Chit PapTrL 70 160.15 2010 bang XD
7 Nghé¢ An Ban V& bapTr L 138 120.00 2010 bang XD
8 bic Nong bong Nai 3 bap TrL 110 96.58 2009 bang XD
9 Dic Nong Déng Nai 4 bap TrL 129 100.50 2010 DPang XD
10 Kon Tum Thuong Kon Tum bapTrL - - 2009 Dang Tké&
11 Quang Ngai | Nudc Trong* bap TrL 70 - 2010 Dang Tké&
12 Lao Cai Bic Ha bap TrL 100 - 2008 bang Tk&
13 | ThumaThién—Hu€ | Binh Dién bapTrL 75 - 2008 Pang Tké&
14 | ThiaThien—Hu€ | C6 Bi bap TrL 70 - 2008 Dang Tké
15 Nghé An Hua Na bapTrL - - 2010 Dang Tké&
16 Quang Ngai Song Bung 2 bapTrL 95 - 2010 Dang Tké&
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* 1 Céc cong trinh thuoc Bo NN va PINT ; Céc cong trinh khdc thuoc Téng Cong ty Dién luc Viét nam.

T bang 1 c6 thé thdy ring, cho dén nay Viét nam dang xay dung 9 dap Bé tong dim lan, 19
dap hién dang trong giai doan thiét k&, chuén bi thi cong hodc dang quy hoach , Trong d6 chi c6 1
dap 1a loai hinh dap vom, con hiu hét 1a dap bé tong trong luc , mac du Viét nam bat dau nghién cttu

vé k§ thuat BTDL muon, nhung cho dén nay Viét nam dang x4y dung va chuin bi xay dung dap
BTDL ding vao hang tha 5 trén thé gidi vé s6 luong dap va ding thi 3 thé giGi vé so luong dap cao

trén 100m ( Trung Quéc 36 dap, Nhat Ban 13 dap, Viét nam 8 dap).

2 . Pac diém xay dung dap BTPL ¢ Viét nam

2.1 Cac quy pham va can cit sit dung thiét ké, thi cong dap BTPL 6 Viét nam

Hién nay Viét nam chua c6 quy trinh, quy pham riéng vé BTD, va hién dang c6 2 xu hudng su
dung: Quy pham ctia M§ va quy pham ctia Trung Quéc dé tién hanh nghién ciu, thiét k€, thi nghiém,
thi cong va khong ché chat lugng két hop véi mot s6 quy pham cta Viét nam vé VLXD trong qua

trinh x4y dung dap BTDL.

2.1.1 St dung cac quy pham caa Trung Quéc

Quy pham Thiét ké dap Bé tong trong luc

Quy pham thi cong dap BTDL thuy cong

Quy trinh thi nghiém BTDL thuy cong

Quy trinh thi nghiém c6t liéu bé tong Thuy cong

2.1.2 Sir dung Quy pham caa My

ASTM C 1170-91

( Tinh cong tac ( Thi nghiém do VC )

Quy trinh thi nghiém vé Bé tong thuy cong
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( DL 5108-1999 )

( DL/T 5112-2000 )

(SL 48-1994 )

(DL/T 5151-2001)

(DL/T 5150-2001)




ASTM C 1040

ACI 207-5R

ASTM D 1556-82

ASTM C 1064

ASTM C 1176-92

ASTM C 496

ASTM C311-98b

ASTM C403

ASTM C168, C331

( Phuong phap thi nghiém dung trong BTDL)

( Tinh nang k¥ thuat BTDL cua Hiép hoi bé tong My )

( Xac dinh dung trong BTDL bang phuong phap rot ct)

( Thi nghiém Nhiét hoc cia BTDL )

( Chétao mau va pp thi nghiém cuong do chiu nén BT )

( Thi nghiém cudng do chiu cat cia Bé tong )

( Thi nghiém Mo dun dan hoi )

( Thi nghiém tinh nang cua phu gia )

2.1.3 Str dung quy pham cua Viét nam

14TCVN 65-2002 ; TCVN 67-2002

(Thi nghiém tinh nang cta phu gia hoat tinh)

(Thi nghiém tinh chit clia xi mang)

14TCN 63-2002 - 14TCN 73-2002 ( Bé tong thuy cong va Vat liéu cho BT thay cong )
TCVN 4453-1995 ( Quy pham thi cong va nghiém thu KCBT va két cdu BTCT )
QPTL D6-1978 ( Quy pham thi cong va nghiém thu KCBT va két cdu BTCT )
14TCVN 68 ; 69-2002 ( Thi nghiém cép phdi va cac chi tiéu co ly cua cat )

( Thi nghiém cap phoi va cac chi tiéu co ly ctia da )

14TCVN 70-2002

TCVN 3118-1993

( Thi nghiém cuong do chiu nén )

2.2 Stt dung nguyén vat liéu cho BTPL ¢ Viét nam

2.2.1 Xi mang

Viét nam thuong st dung 2 loai xi mang : PC va PCB , d6 la xi mang Pooclang va xi mang

Pooclang hén hop. Cac chi tiéu vat ly va nhiét hoc clia cc loai xi mang nhu bang 2.

Bang 2. Két qua thi nghiém cac chi tiéu cua mét so loai xi miang dung cho BTPL ¢ Viét nam

Khéi Luong sét 56 & Thoi gian ngung két Cuong do nén
a 3 O On .
Tén va méc xi lwong | frensang o T (h : min) (MPa)
ming riéng 0.08mm o

(glom?) (%) (%) | Bandiu | Cusicing | 3d 28d

Kim Dinh PC40 3.15 11 Dayen | .33 2:03 2 |

Kim Dinh PC,, 40" 3.10 0.8 Dayen | .37 2:15 21 41
Holcim PC40 3.12 0.67 Patyeu | 2:25 2:55 23 43
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ciu
Bim Son PC40 3.10 7.5 DaYer | 345 425 | 213 | 45
Biit Son PC40 3.15 6.8 ngf“ 2:05 3:25 218 | 412
Hai Phong PC40 3.12 1.2 Degf“ 1:30 2::30 25 44
Nghi Son PCB40 3.085 15 Dayen 1 230 3:10 25 | 45
Bim Son PCB30 3.076 10 Dayen 1 130 2:30 27 37

Tir bang 2 c6 thé thdy, mac c4c loai xi mang déu phu hop véi tiéu chudn hién hanh cta Viét nam
(14TCN 65-2002 ), Cudng do thoi ky diu cta céc loai xi mang déu vuot qua qua dinh tuong déi
nhiéu, diéu d6 c6 quan hé v6i do min clia xi mang. Nhung xi miang qud min dung dé ché tao BTDL
chua hén da t6t. Chi c6 xi mang Bim Son PCB-30 c6 luong sét trén sang 0.08mm dat téi 10%. Tt
cé céc loai xi mang déu c6 cudng do chiu nén & tudi 28 ngay vuot qua mac quy dinh hoi nho. da s
chi sau 1h ngung két ban dau la da ngung két cudi cung. Nhitng loai xi mang nay ding dé ché tao
BTDL c6 thé din dén bién do ting trudng cudng do thoi gian vé sau s& nho va van dé la thoi gian
ngung két ban dau cia BTDL s€ twong d6i nho.

2.2.2 Phu gia khoang
Hién nay Viét nam dang nghién ctu, st dung thi nghiém 2 loai phu gia khoang: Tro bay va
Puzolan thién nhién, chll yéu 13 sidn phdm clia Viét nam va c6 tham khao thém tro bay nhap khau
ctia Nhat Ban va Trung Qudc. Bang 3 1a moét s6 chi tiéu co ly va nhiét hoc clia mot s6 loai phu gia
khoang dang str dung cho mot s6 cong trinh BTDL tai Viét nam.
Bang 3. Cac chi tiéu co ly cua mét so loai Phu gia khoang tai Viét nam

Luong ) Ty Cuong do
1152:; S(Z;ntrgn Ei?:g Dgu;?n 15—113‘;?; SiO2+Fe203+A (%)
Tén phu gia khoang riéng 0.045m | nuse nll(llrlltg SOs L2O3
(g/cm3) m (%) (%) (%) (%) 7d 28d
(%)

TrobayPhaLai | 295 | 285 | 29 | 437 | 0.11 87.1 855 | 78.1
Tro bay NhatBan | 5 34 16.4 | 027 | 1.83 | 0.24 87.7 955 | 78.9
Puzolan GiaQuy | 2.85 | 154 | 123 | 6.7 | 0.14 75.7 86.3 | 85.4

Puzolan Phong | 290 | 162 | 0.31 | 50 | 1.39 85.9 845 | 83.2

My
Puzolan Ban Chat | 2.91 | 289 | 1.25 | 2.06 | 0.06 82.7 81.5 | 83.1
Puzolan Hitu Nghi | 2.87 | 23.7 | 0.91 | 469 | 0.08 83.2 79.0 | 76.1
Puzolan Son Tay | 2.8 237 | 048 | 094 | 0.12 85.4 826 | 785

T bang 3 thay rang, T4t ca céc loai Phu gia khodng ctia Viét nam stt dung cho BTDL déu tuong

déi tho. Puzolan Gia Quy 1a loai Puzolan t6t nhat, nhung c6 do tén that khi nung hoi cao. So sdnh

céc chi tiéu clia céc loai phu gia khoang nay véi tiéu chudn cia My ( ASTM C618-97 ) c6 thé
5



thay rang , Céc loai tro bay va puzolan déu thoa man yéu ciu ky thuat. Nhung déi v6i puzzolan

hdy con dang phai ting budc nghién citu, thi nghiém, bdi vi cht luong ctia Puzolan khong 6n dinh.

2.2.3 Phu Gia héa hoc

Hién nay Viét nam chu yéu ding loai phu gia cia nuéc ngoai san xuét tai trong nuéc , déu la
loai phu gia giam nuéc cham ngung két, mot s6 loai phu gia dugc dung trong 1 s6 cong trinh BTDL

6 Viét nam dugc liét ké trong bang 4 dudi day.

Thong qua thi nghiém, khi ham luong phu gia Plastiment TM 20 1a 0.4% , dung cho cac cép
phdi bétong thi thoi gian ngung két ban dau 1a thich hgp, nhung thoi gian ngung két cudi ciing hol
dai ( tir 38h10min dén 41h20min ), lam anh hudng khong tot dén cuong do bé tong. Khi st dung
loai phu gia Fosroc , tinh ning chong thdm cuia bé tong 13 tot nhat, hé s6 tham c6 thé dat dugc
0.003.108m/s,

Ban g 4. Mot so loai phu gia dung cho mot s6 cong trinh ¢ Viét nam

Tén cong trinh Loai phu gia Ghi chu
PA-95 : PA-2000 Cong ty tu van giao thong VN san xuét
Pinh Binh Plastiment TM 20 Cong ty Sika ( San xuat tai Viét nam )
PA'2QOO Cong ty Sika ( San xudt tai Viét nam )
Plastiment 96
Conpast R Cong ty Fosroc ( Malaysia san xuét )
Plastiment TM20
HC61 Cong ty Sika ( San xuat tai Viét nam )
Son La RCC VG N ,
IMAG Cong ty Elinco . o
Cty Quang hoa dién tr tai Viét nam
Cong ty IMAG
Plastiment 96 Cong ty Sika ( San xuat tai Viét nam )
A Vuong Sikament R4
Cong ty Sika ( San xudt tai Viét nam )
Plastiment TM 20 Cong ty Sika ( San xuat tai Viét nam )
Pleikro Complast R ‘
eikrong SDR Cong ty Fosroc ( Malaysia san xuat )
Cong ty Song Pa Viét nam

2.2.4 Cot liéu
Hién nay Viét nam st dung 2 loai c6t liéu cho bé tong: Cot liéu thién nhién va c6t liéu nhan tao.
Cotliéu thién nhién trit lugng ¢6 han, cu ly van chuyén xa, gia thanh cao. Do d6 trong BTDL dung
dé xay dung dap c6 xu huéng sir dung c6t liéu nhan tao 1a chii yéu.

2.2.4.1 Cot liéu nho ( cat)

Céc chi tiéu co ly ctia cat dugc liét ké trong bang 5, Cap phdi hat clia cét thé hién trong bang 6.
6



Bang 5. Chi tiéu co ly cia cat dung cho bé tong dam lan

Knsi | tamluong | Ham \ Ham E;T i | KRG luong the tich Po
o lugng hat<0.075 lugng Ham lff(mfé lugng d.?itg luong kg/m?) rong
Loai cat riéng at=l. biin sét tap chathitu | mjca dinh hat X0p
(g/cm3) | mm (%) co (%) ) nhe Xop Lenchat | (o)
Cit thién | 5 g5 1.5 1~1.2 | Maunhathon | 902 | o | Ratit ) 4500 1610 | 43
nhién ) ' ' TC '
Cit nhan | 5 g0 16.6 0.86 | Maunhathon ) o | Ratit | 4750 2050 | 40
. . . g
Bang 6. Thanh phan hat caa cat
Kich thuéc mat sang Luong sét tich liiy ( % )
(mm)
Loai cit 5.0 2.5 1.25 0.63 0.315 0.16 .16 F.M
Cit thién nhién 0 8.66 306 | 67.18 9525 | 99.43 0.57 3.02
Cat nhan tao 1.8 226 45.1 57.9 70.0 78.2 21.8 2.72

Tirbang 5 va 6 c6 thé nhan thdy riang, do réng cla cat thién nhién 16n hon cat nhan tao, va ham

2.2.4.2 Cot liéu tho ( Pa dam, soi)

Bé tong dam lan dang su dung & Viét nam hau hét déu st dung dd nhan tao dugc nghién tir da
ngay tai cong trinh bang cac may nghién. C4c chi tiéu co ly cua céc cap ¢d hat duge néu trong bang
7 duéi day. Tu bang 7 cho thdy & Viét nam viéc phan cap c& hat cuacot liéu thé chua quy dinh

thong nhat, mot s6 da c6 hinh dang hat khong tot.

lugng hat £0.075mm cta cat thién nhién qua nho khong dat yéu cau dung cho bé tong dam lan.

Bang 7 Mot so két qua thi nghiém chi tiéu co'ly da cia mot s6 cong trinh ¢ Viét nam

Cé{p hat da Khéi Khéi luong thé Do rong Ham
(Cong trinh lrlfggg tich(kg/l) (%) Hat | Hat hlai(irlll%)i Bui
. . g Lén Xop Lén Xop | qua | x&u det ban
Pinh Binh ) (9/cm3) chat chit g 0 ¢ 0
- : (%) (%) (%)
(%)
5-20mm 2.65 1.53 1.41 41.6 48.8 0 0 15.0 0
20-40mm 2.66 1.63 1.50 40.2 48.1 0 25.7
40 - 80mm 2.65 1.63 1.50 42.3 51.5 0 25.8 0
Cap hat da Khoi Khéi luong thé Do rong Ham
(Cong trinh lrlfgrrllgg tich(kg/l) (%) Hat | Hat hlzi(irﬁ%i Bui
) . Lén Xo Len X0 qua xau : béin
Ban Chat ) (glem3) | chge o 1% | det o
- : (%) (%) (%)
(%)
5-12.5mm 2.91 1.70 1.49 42.3 46.8 0 0 9.4 0.51
12.5-25mm 2.91 1.74 1.51 38.7 43.6 0 11.0 0.43
25 - 50mm 2.91 1.68 1.41 38.5 43.4 0 18.1 0.25
Cap hat da Khoi Khéi luong thé Do rong Hat Ham
(Congtrinh | M | tich(kg/) (%) i) et long | gy
o 8 Lén X6p Lén Xop det ban
Pleik rong) (g/cm3) chat chat (%) (%) € (%)
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(%)
5-10mm 2.74 1.72 1.42 42.3 46.8 0 0 15.9 0.9
10 - 20mm 2.74 1.72 1.42 38.7 43.6 0 0 12.9 0.4
20 - 40mm 2.74 1.72 1.41 38.5 43.4 0 0 10.3 0.4
40 - 60mm 2.74 1.72 1.40 0 0 1.4 0.4

2.3 Tinh hinh cap phoi Bé tong dam lan mot s6 cong trinh ¢ Viét nam

Hién nay Viét nam da dua ra 12 cap phoi bé tong ctia 6 dap bé tong damlan, trong d6 cé 4 cong

trinh dang thi cong, d6 l1a : Binh Binh, PleiKrong, Sé San 4, A Vuong , 2 cong trinh Son La,

Ban Chat dang tién hanh thi nghiém hién truong, di€u chinh cap phoi. Két qua thi nghiém céc chi

tiéu co ly cua 12 cép phoi kién nghi cia 6 dadp BTDL dugc néu trong bang 8 va 9 dudi day.

Bang 8 . Cap phoi ki€én nghi cia mot so cong trinh BTPL ¢ Viét nam

X N/X Tro T le vita llquarrlng Luong Vat liéu tinh cho 1 m®bé tong (kg)
Cong trinh bay cat cat Phu
(%) (%) C F w S Gd | Gz Gx gia
binh Binh
CP 2-PCB40 0.61 48 0.387 384 | 102 | 96 | 120 822 530 | 278 517 1.98
CP3-PCB30 0.61 42 0.355 38.6 | 120 | 75 | 118 832 530 | 278 517 1.95
CP2-PCB40 0.54 48 0.467 38.1 126 | 114 | 130 793 0 451 837 1.20
CP2-PCB30 0.53 43 0.477 38.0 | 140 | 106 | 130 788 0 451 837 1.23
0.54 72 0.613 36.0 80 | 210 | 158 731 591 | 459 262
Pleikrong
0.50 72 0.598 35.0 80 | 210 | 145 728 614 | 478 272
Sé San 4 0.75 64 0.523 36.0 80 | 160 | 165 709 666 | 241 426 24
A Vuong 0.63 63 0.510 37.0 90 | 150 | 150 765 398 | 530 398
Son La 0.66 74 0.485 36.0 60 | 170 | 152 787 420 | 560 420
Ban Chat
Trobay PL1 0.78 65 0.445 36.0 70 | 130 | 155 797 577 | 533 311 1.2
Tro bay NB2 0.78 60 0.444 36.0 80 | 120 | 155 800 580 | 535 312 1.4
Puzolan HN 0.73 59 0.477 36.0 90 | 130 | 160 797 577 | 533 311 22
Bang 9. Két qua thia ngghiém mot sé chi tiéu co ly cua cap phoi BTPL
Cong trinh vC Du]g%t)ri)ng Mic Shf)hg Cudng do chiu nén (MPa) Cudng do chong cit (MPa)
(s) (kg/m?) tham 7d 28d 90d 180d 7d | 28d 90d 180d
binh Binh
CP2-PCB40 15 2470 w4 9.8 14.7 17.3
CP3-PCB30 14 2470 W4 9.5 14.3 17.8
CP2-PCB40 12 2451 W6 12.9 20.3 23.6
CP2-PCB30 14 2452 W6 12.6 20.0 23.2
Pleikrong 20 2440 10.9 14.4 15.5 15.8
Sé San 4 12 2420 5.8 11.7 15.2
A Vuong 12 2400 10.3 14.1 18.8 247
Son La 9 2563 w14 8.4 15.7 26.9 29.1 1.30




Ban Chat

Trobay PL1 12 2550 7.8 10.7 16.4 21.6 1.92
Tro bay NB2 9 2540 9.3 13.8 21.9 26.6 1.98
Puzolan HN 17 2570 5..6 17.1 231 25.6 2.02

2.4 Két luan va kién nghi
( 1) Hién nay Viét nam van chua cé quy trinh, quy pham vé bé tong dam lan. Hién thoi cé 2

khuynh huéng: @ St dung quy trinh, quy pham cua Trung Qudc; @ Su dung quy trinh, quy pham

clia My, dong thoi két hop stt dung mot s6 quy trinh, quy pham di c6 cta Viét nam vé vat liéu dé
tién hanh thiét k&, thi nghiém, thi cong va khong ché chat lugng bé tong dam lan. Vi vay trong
quan diém tinh toan, két qua thi nghiém khé tranh khoi su sai khac.

( 2 ) Xi mang cta Viét nam c6 2 chung loai PC va PCB. PC la xi mang Pooclang ; PCB la xi

mang Pooclang da c6 tron vao mot luong chat phu gia khoang vat hoat tinh. Hai loai xi mang do
thuong dung 2 loai mac 30 MPa va 40 MPa tuong duong véi 2 mac 32.5MPa va 42.5 MPa cua Trung

Qudc. Cuong do nén giai doan dau cta 2 loai xi mang déu vugt nhiéu so v6i quy dinh ; Thoi gian

ngung két ban dau khong dai , thoi gian ngung két cudi cung trong khoang 1h. Ngoai ra, cuong do

nén 28 ngay vuot mac quy dinh khong nhiéu. Duing xi mang c6 nhitng tinh chat d6 dé ché tao BTDL
c6 kha nang phét trién cudng do cham va thoi gian ngung két ban dau cia BTDL s& ngan.

( 3) Hién nay Viét nam dang sir dung 2 loai phu giakhodng vat hoat tinh dé ché tao bé tong dam

lan: Tro bay va Puzolan thién nhién. Tro bay cht yéu do nah mdy nhiét dién Pha Lai cung cap, trit
luong khong da, nén dang phdi tinh todn nhap khau tro bay tir Trung Quoc v Nhat Ban. Puzolan
thién nhién clia Viét nam co trit luong doi dao, nhung chat luong khong 6n dinh, khi st dung dé ché
tao BTDL cén phai tién hanh nghién cttu, thi nghiém véi timg loai phu gia khodng vat hoat tinh.

( 4 ) Viét nam throng st dung Phu gia héa hoc ctia nuGc ngoai san xudt tai Viétnam nhu : Phu

gia Plastiment 96,Plastiment TM20,Sika4,ComplastR ( cta hang SiKa — Thuy s§ va Fosroc cua
Malaxia san xudt tai Viét nam), déu la cac loai phu gia giam nudc cham ngung két. Cac loai phu gia
nay déu da duoc st dung thanh cong véi cac cong trinh bé tong thong thudng.

( 5) Viét nam hién dang st dung 2 loai cot liéu : Cot liéu thién nhién va cot liéu nhan tao; trong
do6 cat thién nhién thuong c6 ham luong hat nho hon 0.16 mm rat it, m6 dun do 16n > 3.0, thudc
vao loai cét tho, cot liéu thién nhién ¢6 trit luong nho, khong du dé thi cong bé tong dam lan, cu ly
van chuyén dén chan cong trinh xa, do d6, hién nay cé xu huéng st dung cot liéu nhan tao dé ché
tao bé tong dam lan. Khi thiét k& cap phoi BTDL theo quy pham clia My, duong kinh 16n nhét cta
cot lieu tho 1a 50~60mm ; Khi st dung theo quy pham cua Trung Qudc duong kinh 16n nhat cia
cot liéu tho c6 thé dat t6i 80mm.

Bang 10. Bang so sanh luong dung chat két dinh cho BTPL ciia 1 s6 nuée dan dau vé BTPL B!

Quod gia | Namthéngké | Luongdingchatkét | Luongtronphugia | Luong ding xi mang |
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dinh khodng vat hoat tinh (kg/m3)
(kg/m3) (kg/m3)
Binh quan L6n nhat Binh quan Lé6n nhat Binh quan | Lén nhat
Cud nam 1998 173 230 94 140 79 -
Trung Quoc

Pau nam 2003 167.6 230 90.2 140 77.2 127
Nhat ban Cudi nam 1998 123 130 35 78 87 96
My Cudi nam 1998 138 252 53 173 85 184
Tay Ban Nha | Cu6i nam 1998 204 250 130 170 75 88
Viét nam Pau nam 2006 240.2 290 154 .1 210 93 140

Chu thich : Theo tai liéu thong ké ciia M.R.H Dunstan ; riéng Viét nam theo thong ké cia tic gia.
(6 ) Trong 12 cap phoi BTDL clia 6 cong trinh ctiaViét nam c6 diac diém nhu sau:

® Luogng dung xi mang ( xem bang 10 ) clia cong trinh Dinh Binh 1a 102~140kg/m3 , do vay
luongnhiét thily hoa ctia bé tong 16n, khong ¢6 1oi cho viéc khang nit cia BTDL.
@ Tur bang 8 c6 thé thay rang, binh quan ty 1¢ N/CKD ctia BTDL cua Viét nam 12 0.482, gia tri
VCbinh quanla 13.2 s .
® Cuong do thiét ké cua BTDL cua viét nam khong thong nhat (tir 180 — 365 ngay, theo quy
pham m¥, 90 ngay ( theo quy pham ctia Trung Qudc)
® Hién céc chi tiéu ky thuat cia BTDL & Viét nam van chua c6 két qua thi nghiém day da, méi

chi ¢6 mot s6 chi tiéu chii yéu nhu cuong do chiu nén, cudng do chiu kéo, con mot s6 cac chi tiéu
khac nhu: M6 dun dan héi, do bién dang khi kéo, cudng do kéo diing tam, bién dang thé tich, do co
kho, do tang nhiét thiy hoa, ty nhiét, hé s6 dao nhiét hau nhu van chua cé két qua thi nghiém, da s6
céc cong trinh vin chua c6 két qua céc tinh nang chi yéu clia bé tong & tudi 365 ngay.

® Quy luat phét trién cudng do chiu nén ctia BTPL theo thoi gian clia mot s6 cac cong trinh

clia Viét nam duoc so sanh véi cdc cong trinh cta Trung Quéc c6 thé xem cac biéu do hinh 2 dudi

day:
Hinh 2. Biéu dé so sanh quy luat phat trién cuong dé chiu nén ciia BTPL
%D < g e
S <240 E .2 240
> =210 £ 500
6 = 180 < o X180
£ 2 150 S8 S50
5 5 120 & @ 2 120
<o 92 o€ 9%
%) 30 . 30
0 o e 0 SR
0 30 60 90 120 150 180 0 30 60 9 120 150 180 @
4 Dinh Binh B Trung Qudc | ¢ Son La ® Trung Quéc |
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3 g240 g
2 5180 °
= 2150 2
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o 30 &
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0 30 60 90 120 150 180 0 30 60 90 120 150 180
& Pleikrong B Trung Qudc | @ SeSan4 M Trung Qudc |
< >
k=) k=)
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Ib § Ib
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8 g 5
sz £
=it £
o [=%
0 30 60 90 120 150 18®HEA(D) 0 30 60 90 120 150 fkupiBT(d)
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o0 )
g € 240 § € 240
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£ 5150 2218
=S g £ Q0
. .
<30 @230
0 uo1 BT (d) 0 -
0 30 60 90 120 150 180 0 30 60 90 120 150 ToiBT(@)
& BanChatNB2 M Trung Qudc | ¢ BanChatHN ® Trung Quéc |

Tir cdc biéu d6 trén c6 thé thdy ring, quy luat phat trién Cudng do chiu nén ctia BTDL theo thoi
gian cac cong trinh & Viét nam cham hon so véi cac cong trinh cua Trung Qudc, cong trinh Dinh

Binh, Pleikrong, Avuong, BanChatHN c6 quy luat phat trién cuong do tuong tw nhu céic cong

trinh & Trung Qudc.
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Research on development and characteristics of RCC dams
Construction technology in Vietnam

Key words: Roller compacted concrete (RCC), mix proportion, main properties, Statistical analysis,
and evaluation.

Abstract:

This paper in order to introduce briefly the development of RCC dam construction in the World
and Vietnam and based on 12 mix proportion of 6 RCC dams in Vietnam, the common values of mix
proportion parameters have been found by using statistical analysis method, used of materials, mix
proportion design and experimental results of RCC mainly properties, then some RCC properties
are compared with China’ RCC and also evaluated.
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