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Tém tit: Phat trién va g dung céng nghé xday dung RCC théng qua cdc thi nghiém trong

phong, hién truong va ddc biét dwoc kiém chimg qua cdc céng trinh thuc té. Qua do thic day

nghién ciru cdc chuyén dé, timg budc xdy dung cdc quy trinh, quy pham va tiéu chuan; mdt khac

ciing la tién dé dé lam quen va van hanh mdy moc thiét bi. T do tim ra nhitng wu nhwoc diém nham

phat huy va mo réng nghién curu.

T viét tat: Roller Compacted Concrete — RCC; Roller Compacted Dam — RCD

1. Ung dung RCC trong xiy dung cong
trinh

Khi xuat hién k¥ thuat xdy dung dap RCC,
ngay lap tc dugc Chinh phii Trung Qudc rat
coi trong. Tir ddu nam 1979 Trung Qudc da tién
hanh nghién ctru cac chuyén dé, cho nhap céc
thiét bi thi cong can thiét dong thoi noi dia hoa
céc loai thiét bi (san xuat trong nudc). Trai qua
tim toi nghién ciru, dén nam 1981 tién hanh
nhitng thi nghi€ém hién truong dau tién tai cong
trinh Cung Chuy, nim 1983 tién hanh thi
nghiém diAm nén & san bay Ha Mon, vao nam
1984 da tién mot bude 16n mo rong thi nghiém
& cong truong Sa Khé, dong thoi ban hanh “Quy
dinh tam thoi thi cong bé téng dam lan thuy
cong”. Pén thang 9/1984 da tién hanh khdi cong
cong trinh thuy dién dau tién bang RCC—dap
Khanh Khau cao 56.8m, tong khdi luong bé
tong 62.000m’, RCC 43.000m’(chiém 69.4%).
Pé tién hanh trién khai thi cong dap Khanh
Khau, B6 Thiy loi da tap hop cac don vi nhu
Vién thiét ké thily dién, Cuc cong trinh, Hoc
vién thuy dién Vi Han, Vién nghién ctru thiét ké
may Hang Chau.. nham vao nghién ctru cac van
dé nhu két ciu dap, khong ché nhiét, vat liéu bé
tong, phuong phap thi cong, khéng ché chat
lugng, vat liéu phong thAm. Sau d6 da chon
dugc phuong an dap RCC toan mit cat, khong
phan khe ngang, luong tron tro bay 16n, d6 bé

tong & nhiét do thap, ddm nén 16p mong trén
toan mit cat, do bé tong lén cao li€n tuc va
phong tham vita cat nhya duong. Dap Khanh
Khau hoan thanh 1a méc ddnh dau k¥ thuat xay
dung dap RCC & Trung Quéc tir giai doan thi
nghiém dén giai doan tmg dung.

Kinh nghiém xay dung thiy dién Khanh Khau
da gay anh hudng 16n dén linh vuc xay dung
thity loi, thity dién va duong giao thong; lan lugt
cac cong trinh duoc thiét ké va xdy dung co
chiéu cao tir vai chuc dén vai trim mét; img dung
lam dap dang va dé quay; hinh thirc gdm c6 trong
luc, dap vom, vom moéng va vom mong 2 chiéu.
Khéi lwgng RCC str dung & cac cong trinh chiém
rat cao nhu dap Long Than cao 216.5m RCC dat
4.8x10°m® (chiém 65%); dap Béach Sic cao
130m, RCC 2.15x10°m’ (chiém 80%); dap Sa
Bai cao 132m, RCC 0.349x10°m3 (chiém 94%)).
Theo théng ké nim 2007, sb lwong dap RCC cia
Trung Qudc 13 107 chiéc (hinh 1).

2. Ky thuit xay dung dap RCC

2.1 Thiét ké dap

MGt cdt va loai hinh dip: Viéc chon ap dung
loai bé tong c6 luong dung xi mang thap, luong
tron thém 16n 16 rang nham cai thién duoc tinh
ning khang nit va Gmg suit nhiét trong than
dap, tat ca cac dap déu bo khe ngang. Mot vai
dap trong luc vira va nho c6 thiét ké khong phan
khe ngang — hinh thirc dap chinh thé, nang cao
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duoc tinh chinh thé cia than dap, giam thiéu

duoc tiét dién mat cat va khoi lugng cong trinh.
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Hinh 1: Théng ké ddp RCC ¢ Trung Quéc (nam 2007)"

Chu yéu phan 1am 2 loai hinh 1a dap trong
luc va dap vom RCC (hinh 2,3). Thong qua sd
luong 16n nghién ctru va thi nghiém vé cac dic
tinh nhu phuong thitc phan khe cta dép vom
RCC, cho rang két cau hinh thanh khe, ing suét
nhiét va tinh chinh thé than dap. Béng thuc tién
xay dung thanh cong dap Khé Binh la dap vom
mong nhét thé gidi bang RCC véi do manh 1a
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1:0.195, than dap khong phan khe ngang va khe
dan, chi dya vao hinh thic giai phong tng luc
tai pham vi 2 vai thugng luu dép, hinh thic Kkét
céu nay da cai thién tinh hinh tng lyc than dap
va thuan loi cho thi cong. Viéc xdy dung thanh
cong da khang dinh kha ning ap dung dap vom
mong, m¢ rong cho nhiing tng dung dap vom
mong RCC.
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Két ciu chéng thdm: Phong tham than dap
chon dung hinh thirc két cau bé tong bién thai ¢
thuong luu day tur 30-50cm. Tu cac thanh cong
trong viéc thi cong thtr nghiém ¢ dé quai Diém
Than, két qua da ching minh 13 c6 hiéu qua va
hé sé tham thong thuong & muc 10°~10"cmy/s.
Hinh thirc phong thim nay tinh ning lai hon han
hinh thirc phong thdm bang bé tong cdt thép bé
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Bach Lién Nhai
Hinh 3: Cdc hinh thirc mdt cdt ngang ddp vom RCC'*

mat st dung phun quét 16p PVC va hinh thtc
phong thdm bang bé tong thuong, nhu dé thi
cong, it anh dén cong tac mat déap, co loi cho
phong nirt bé mat. Pay 1a mot hinh thirc két cau
phong tham rat c6 trién vong phat trién tng
dung. Méau chét dé bao dam hiéu qua phong
thim 1a xac dinh t6t ty 18 cip phdi, trong thi
cong phai xtr Iy mit tang nghiém ngat va tién



hanh cong tic phun vita vao bé tong bién thai
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duoc déu dan.
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Hinh 2: Hinh thirc mdt cdt ngang ddp trong luc RCC"

2.2 Vit ligu RCC

Qua cic cong trinh da Gng dung, lugng vat
liéu két dinh binh quan st dung 1a 173kg/m’,
trong d6 xi mang 79kg/m3 , vat liéu tron hoat
tinh 14 94kg/m’, chiém 54%. Nhung véi truong
hop sir dung nghéo chiat két dinh, nhu dap Long
Than, vat liéu két dinh 1a 99kg/m3 , trong do xi
mang 39kg/m3, tro bay la 60kg/m3. Tro bay chat
luong tt chira nhidu hat dang tinh thé thuy tinh
hat tron, c6 tac dung cai thién dac tinh ctia bé
tong, cai thién rat 1on tinh ning thi cong bé
tong. Pong thoi co thé nang cao tong hop tinh
bén ctia bé tong nhu khang nut, khang dong,
khang thim..

Str dung luong tron bot da thich hop c6 thé
lam giam gia tri Vc, cai thién rat 16n d6 dic va
kha ning dam cua bé tong, lam ting thém tinh
nang két dinh mat tang, nang cao tinh dic chac
va tinh chéng thim cua bé tong dam lin. Thé
hién & cac thi nghiém: dudi don vi dung nudc so
sanh vira phai, tir gia tri Vc va cuong d6.. can
nhic tong hop cac nhan té thi luong tron bot da
khoang 7.5% la twong d6i phu hop. Nhung tir
mdt vai cong trinh véi do cao 100m trd 1én dang
thi cong hién nay, ham luong bdt da trong cat
nhan tao déu khong ché trong khoang 22% trd
xudng, vugt qua quy dinh cua quy pham hién
hanh khoang 17%.

Bdng 1: Ty Ié cap phéi RCC dp dung thi co”ng/j’ 4

Pap Vit lidu (kg/m’) Ve Cuong d6 khangnén | Chéng | Ghi
(s) (MPa) thAm | cha
C|F|IW|]S] G 3d [ 7d | 28d | 90d

Khanh Khau | 60 | 80 |98 [ 798 | 1370 | 13 [4.1] 64| 98 | 235 |>W;, | CP2
Thién Sinh Kiéu | 55 | 85 | 83 | 785 | 1462 | 10+5| 5.6 | 84 [ 145| 27.0 | Ws | CP2
TriéuLai Ha | 84 | 126 | 84 | 725 | 1380 | 4 - | 63]145] 249 | W6 | CP3
Long | RI25 [ 86 | 111797201477 5~7 | - | - |222] 349 | weé | CP3
Than [RII 20 | 70 [ 107 [ 78 | 727 [ 1493 | 5~7 | - | - [20.1| 262 | w6 | CP3
RIIL 15[ 56| 104 |77 | 7551483 ] 5~7 | - | - |12.0] 248 | w4 | CP3

RIV 25[99 [ 121 [ 87 [812] 1340 5~7 | - | - [22.7] 333 | WiI2 | CP2

2.3 Thi cong RCC

Céong tic mdt ddp: RCC chu yéu chon ding
thi cong dam nén 16p mong lién tuc, chidu day
16p dam nén thong thuong 1a 30cm. Viéc rat
ngan thoi gian gidn cach gitta cac 16p that sy da
cai thién van dé méau chdt cua dap RCC la

cuong do khang cit mat 16p. Thoi gian nghi
giita cic 16p cang ngin, lién két gitra cac 16p
cang tot, tinh nang chdng thim cang t6t. Dya
vao thoi gian ninh két ban diu dé khong ché
thoi gian nghi thi cong trong do-rai bé tong,
thuong tién hanh khéng ché 1ay tir 6~8h. Véi
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viéc rit ngin thoi gian gidn cach giira cac 16p
RCC, da giai quyét triét dé van dé két hop mat
tang. Vi du tai cong trinh Giang A, da sang kién
phuong phap rai-san-dam 16p nghiéng, d6 doc
16p nghiéng 1a 1:10~1:20. Phuong phap thi cong
nay c6 thé dap Gmg va théa min cac tram co
cong suét han ché, khong bi khéng ché dién tich
mat khoang, tac nghi¢p RCC dugc rong rai ciing
nhu tién hanh thi cong lién tyc thoi gian dai,
nang cao hi¢u suét téng thé toan bo thiét bj thi
cong RCC, rat ngan thoi gian thi cong, vi vay
ma gia thanh giam dang ké. Cian cir phuong
phap rai 16p nghiéng dién tich c6 thé tuong ddi
nho, thoi gian che phu tuong dbi ngin, co thé
phong ngira hap thu nhiét bé tong rat nhanh,
giam thiéu sy dong nuéc khi gip mua, cling co
thé 1am giam xdm hai nuéc mua ddi véi 16p
RCC mo¢i. Phuong phap thi coéng rai lop
nghiéng giai quyét hiéu qua nhat ddi véi thi
cong cong trinh RCC trong diéu kién nhiét do
cao va mua nhiéu.

Gia tri dj cong tac Ve: Chi tiéu quan trong
nhat trong viéc khong ché chat luong thi cong
hién trudng 1a gia tri d6 cong tac V. Trude mat
viéc lya chon gid tri Ve thip 1 xu thé phat trién
cua cong nghé thi cong RCC. Tai cac quy pham
thi cong RCC cua Trung Qudc quy dinh Ve
trong pham vi 5~35s, trong mot vai cong trinh
RCC khéng ché gia tri Vc 1 10+5s, nhung thuc
té thi cong thuong ap dung 13 tai mat dap Ve 1a
5~8s, tai ctra ra tram tron Ve 1a 3~5s. Gia tri V¢
ctia hdn hgp RCC thich hgp nén théa man tinh
6n dinh dé on dinh thiét bi trong qua trinh dam
nén va thiét bi c& 16n khac, dong thoi phai thoa
man tinh d& dam cho phép cbt lidu di chuyén
trong qua trinh dm chit — trong qua trinh dam
nén vita s& dugc nhét day vao khoang tréng giita
cac hat 16n.

Chon ding RCC toan mdt cit: Trudc mat
dap RCC toan mit cat di thay thé dap két cu
“vang boc bac”. Phan 16n da chon diung chéng
tham than dap bang RCC cap phdi 2 giau vira,
moét s6 khac dung hinh thie phu tro chéng thim.
Ung dung bé tong bién thai 1a mot budc don
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gian hoa cac cong doan thi cong RCC, tao budc
ngoit dap tmg yéu cau thi cong RCC nhanh.

Van chuyén RCC: Mang truot chan khong
dugc chon dung dé van chuyén RCC thing
dimg, va dugc ap dung lan dau tién vao nam
1989 tai cong trinh Vinh Pia. Phuong phap véan
chuyén nay dugc tmg dung rat co6 hiéu qua tai
cac cong trinh c6 chiéu cao 16n, dia hinh chat
hep va ngin ngira phan ly ¢t lidu. Viéc lua
chon thiét bi van chuyén ngang chu yéu van 1a 6
t6 tu d6. Can cir vao vi tri bd tri tram tron va
6ng dan chan khong, trong timg diéu kién cong
trinh cu thé khac nhau, s& lwa chon két hop van
chuyén bang 6 t6 tu d6 hodc bang bang truyén.

3. Xu thé phat trién va cac vin dé ton tai
cAn mé rong nghién ctru

Thong qua qué trinh nghién ctru, nhan thay
rang ung dung xdy dung dap RCC & Trung
Qudc tuong ddi rong, tir ving rat lanh ¢ phia
béc dén khu vuc nhiét d6i Chau A va da rat ra
dugc rit nhiéu kinh nghiém phong phi. Day
cling 1a nhimng diéu kién ty nhién tuong dong vé
kha ning tmg dung va thiic day phat trién nhanh
chong ddi véi Viét Nam, qua nghién ctru rat ra
xu thé phat trién va ton tai chi yéu sau:

(1) Xay dung dap ngay cang cao, ty 1€ dung
RCC trong ting dap ngay cang cao. Thoi ky dau
xdy dung dap cao chi c6 mot sé bo phan ap
dung RCC, gin ddy da 4p dung hinh thirc toan
b0 mit cat 1a RCC.

(2) Hinh thirc dap phat trién tir dap trong luc
dén dap vom. Da xdy dung thanh cong cac dap
vé sau nhu dap vom mong va cac dap vom cao
trén 100m.

(3) Su dung lugng vat li€u tron cao, lugng
xi mang dung it. Luong vat liéu trdn 16n giam
thiéu nhiét thiy hoa, thu hep chénh Iéch nhiét
dd, phong ngua khe nirt. Mot s6 khu vuc hiém
tro bay co thé dung xi quing va tro ndi lua
nghién lam vét li€u tron thém.

(4) Tri s6 Ve ngay cang nho: viée cac cong
trinh x4y dung ngiy cang cao, yéu cau vé tinh
bén, kha nang chng tham, yéu cau thi cong cao
va loai hinh da dang cling doi hoi nghién ctru va
thuc nghiém cai thién gia tri Vc.



(5) Ung dung phuong phap thi cong do 16p
nghiéng. Phuong phap nay c6 tinh kinh té va toc
d6 thi cong cao 1a mot budc tién méi cia cong
ngh¢ RCC.

Dong thoi ciing con cac van dé ton tai can di
sdu mo rong nghién ciru nhu: -Nghién clu
phuong phap tinh toan Ung suat va kha ning

Tai liéu tham khao:

chiu tai cua dap RCC; - Phan tich ing suét nhiét
va nghién ciru bién phap phong thim dap RCC;
-Nghién ctru ky thudt thi cong dap RCC dudi
diéu kién thoi tiét nhiét dé cao va mua nhiéu; -
Nghién ctru xir Iy mit tang thi cong dap RCC va
ky thuat thi cong dap toc do cao.
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Abstract:
NEW TECHNIQUES IN ROLLER COMPACTED CONCRETE CONSTRUCTION

Development and application of roller compacted concrete construction technology based on

laboratory analyses, field experiments and verified by practical works. Relying on those
applications to promote researching on special subjects and step-by-step set up procedures,
regulations and design standards. It is the foundation to familiarize with equipments and operate
machines. Find out advantages and disadvantages to apply and expand researches.
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