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Tom tat: Cong nghé thi cong ddp bé téng dam lan hién nay rdt phat trién, da c6 nhiéu cdi tién
trong viéc thiét ké va thi cong. Viéc dp dung bé tong lam glau Vita ¢ tuong thwong - ha heu dap dé
chong tham va tao my quan cho ddp dang dwoc dp dung nhiéu ¢ Viét Nam. Bai b&o gici thiéu cdc
co s¢ thiét ké va luan chuyén van khuén cho viéc thi céng logi bé tong nady ¢ ddp RCC.

PAT VAN DE

Cong nghé thi cong Bé tong dam lan (Roller
Compacted Concrete - RCC) da va dang dugc
nghién ctru va img dung rong rai, dbi vai dap bé
tong c6 khéi lwong cang I6n thi hiéu qua ap
dung cong nghé RCC cang cao. So véi dap Bé
tong truyén théng (Conventional Vibrated
Concrete - CVC), dap RCC dugc thi cong voi
cuong do 1on do tng dung co gidi hoa cao nhu
ding bang tai, 6 to ty d6 dé van chuyén bé téng,
ding may i dé san gat, lu rung dé dam nén.
RCC ¢6 uu diém so v6i CVC khi thi cong déap
boi tc do nang cao dap nhanh, gia thanh ha.
bap RCC thi cong nhanh, gia thanh ha la do
ung dung co gidi hoa cao, st dung it xi mang
nén van dé nhiét trong bé tong khong nan giai,
cong tac van khuon it va don gidn hon, phan
dot phan khoanh thi cdng khéng phtc tap nén
giam co ban cac cong tac phu... RCC thuong
duoc thiét ké M15 dén M25, khong sir dung ct
thép, dim timg 10p nhu dam dat da. Ngoai viéc
ung dung xay dung dap, RCC coOn ung dung &
céc linh vuc xay dung nhu duong giao thong,
san bi, bén cang (noi lu rung di chuyén va ¢am
dugc).

RCC lam giau vita (Grout Enriched
Vibratable RCC - GEVR) duoc su dung rong
rdi tai nhitng vi tri ma khéng thé dung RCC
nhu noi tiép giap voi van khuon, tiép giap voi
vai dap, tiép giap v6i bé tong cii, cd thé thi
cong lién tuc va nang cao chat luong. Cong
tac van khudn cho thi cong dap RCC str dung
GEVR ¢ mat thugng - ha luu hién nay da va
dang duoc mg dung nhiéu ¢ Viét Nam nhu
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cac dap Ban Ve, Son La, Ban Chat, Lai
Chau... Tuy nhién, viéc xac dinh t6 hop luc
tinh toan ciing nhu co sé dé tinh toan thiét ké
van khudn hién nay van chua c6 tai liéu nao
dé cap cu thé nham dap ung chit lugng va an
toan trong thi cong.

CONG NGHE THI CONG GEVR

Gidi thiéu vé GEVR

GEVR 1a RCC dugc 1am giau vira, goi tat
la Bé tong lam giau. Day 1a mot giai phap thay
d6i tinh linh dong ciia RCC dén muc c6 thé
dam bang cac loai may dam dung cho CVC,
bang cach thém vita ximang (thuong N/X =
0,5-0,6) voi luong nhat dinh. GEVR doi hoi
st dung RCC cip phdi 2 (Dpax < 40-50mm)
khi 1am giau vira, mot s6 tai liéu con goi 1a Bé
tong bién thai.

Thanh phan cia vira 1am giau thuong gdm
Xi mang, tro bay, phu gia va nudc voéi ty 1€
N/CKD khong I6n hon ty 1¢ N/CKD cua RCC.
Luong vira lam giau dugc xac dinh thong qua
thi nghiém. Trong qua trinh thi cdng, GEVR
va RCC c6 thé duoc thi cong dong thoi hodc
lan luot, vita lam giau nén tudi & dudi day va
gitta mdi 16p rai RCC. Chiéu day l16p GEVR
bang chiéu day 16p ¢dm RCC. Cong tic dam
can duoc hoan thién trong khoang thoi gian
qui dinh phu thudc vao thoi gian ninh két cua
hai loai bé tong.

O phan tiép giap v6i vai dép, trude khi thi
cdng can rai mot 16p RCC, sau d6 1am giau
vira. Viéc rai va dam bé tong thudng duoc
hoan thanh trong vong 2 gid dbi v6i nhidu
cong trinh ¢ Viét Nam.



Bé mit mai doc da vai dap hay ¢ bé mit
tiép giap bé tdng Cii can phai dugc lam sach
tredc khi dung GEVR. Pa xung quanh hoac
bé miat dc phia trén 16p GEVR da hoan thién
cling can duge don sach trude khi thi cong 16p
tiép theo.

Truong hop trude khi duoc ddm chit bang
may dam dui ma GEVR da qué thoi gian ninh
két ban dau thi phai d& bo va thay thé boi
GEVR moi.

Céc hinh thie cdu tao mdt cit dap RCC

Cac hinh thirc cdu tao mat cat dap RCC chu
yéu ¢6 3 hinh thirc sau:

1 - CVC bao boc phan bién ngoai dap, phan
16i la RCC (Hinh 1.a). Bay la hinh thuc “vang
boc bac” theo phuong phap truyén théng cua
Nhat ban. O Viét Nam, cac dap ap dung hinh
thire nay la dap Pinh Binh, dap Pleikrong...

2 - Mong dap la CVC, thugng luu va ha luu
la GEVR, 16i dap 1a RCC (Hinh 1.b). Cac dap
& Viét Nam ap dung hinh thie nay kha nhiéu
nhu Son La, Ban V&, Ban Chat, Béng Nai 3,
Pong Nai 4, Lai Chau...

3 - Mong dap va tuong thuong luu la CVC,
sau tuong thugng luvu va ha luu la GEVR
(Hinh 1.c). O Viét Nam, cong trinh dap Nudc
Trong d& ap dung hinh thirc nay.

CVC GEVR
cve GEVR

(0) (b) (c)

Hinh 1: C4c hinh thize cdu tao mdt cat dap RCC

Cong nghé thi cong GEVR

Quy trinh thi cong GEVR

+ Tai phan tiép giap v6i van khudn, véi bé
tong cii, voi két cdu chon sin... thuong ding
GEVR. Truéc hét rai 16p RCC mong
10+15cm, sau d6 r6t GEVR theo dinh lugng;

+ DUng géo hodc voi dé rot vira 18n 16p
RCC chuwa dam. Luong vira can ding tuy
thudc vao do rong va ham luong chit két dinh
ctia hon hgp RCC;

+ Dung dam dUi c6 chiéu day dam thich
hop dé dam cho dén khi vira noi 1&n trén mit

cua lop GEVR, tuong ty nhu dam CVC;

+ Poan tiép giap giita GEVR va RCC
dugc ddm bang lu rung ¢& nho.

Nhirng vin dé cin cha y trong qua trinh
thi cong GEVR

+ Nén thi cong dong thoi 16p GEVR va lép
RCC than dap;

+ Noi tiép giap gitta GEVR va RCC nén
Xt ly mot cach can than;

+ Hai loai b8 tbng xen ké& rai san dam,
GEVR phai dugc ddm xong trudc thdi gian
ninh két ban dau;

+ RCC phai ddm xong trudc thoi gian cho
phép gidn cach giita hai 16p dam.

Van khuodn khi thi cong GEVR

Phuc vu thi cong dap RCC khi c6 st dung
GEVR ta ¢ thé sir dung cac giai phap két cau van
khudn khac nhau, thdng dung va tién loi nhét hién
nay la str dung van khuén dinh hinh. Hé théng van
khuén dinh hinh ting trén (dang thi cong bé tong)
lién két voi van khudn cac ting dudi dd dugce neo
vao bé tong thi cong trude d6 nhd hé thong cac
lién két. Van khuon nay dugc st dung luan
chuyén theo tang. Vi du: trudong hop ding 5 ting
van khubn, ting 1 chuyén 1én tang 5, ting 2
chuyén Ién ting 6, v.v...

Ap luc ngang ciia RCC Ién van khuon

CVC va RCC khac nhau rat 16n vé thanh
phan cap phdi va bién phap dam chat. Sy khéc
nhau d6 dan dén nhimg khac biét vé& ap luc
ngang lén van khuon.

Céc yéu t6 anh huong dén ap luc ngang cua
RCC Ién van khudn c6 nhiéu loai. Tuy thudc diéu
kién thir nghiém va quan diém ctia ngudi nghién
clru dé dua ra phuong phép tinh toan khac nhau.
Cung mot diéu kién tham sd nhu nhau dua vao
c4c cong thirc tinh toan khac nhau s& cho céc tri s6
ap lyc chénh léch dén vai lan. Vi vay, cho téi nay
van chua c6 cong thic chung dé tinh ap luc ngang
ciia RCC 1&n van khudn, chi c6 thé dua vao su
phét trién cudng do bé tong & cac tudi, két hop véi
diéu kién thi cong cu thé ma dura ra cac thi nghiém
can thiét, rdi tim ra cac cong thirc tinh toan tuong
mg. Bang 1 gioi thiéu két qua thi nghiém ap luc
ngang ciia RCC 18n véan khudn tmg véi s6 1an dam
chat tai mot cong trinh ¢ California.
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Bang 1: Quan hé dp lwc ngang véi S6 lan dam lan

Noi his S6 lan dam bang Ap lyc 16n nhat khi lu rung | Ap lyc khi lu tinh
may dam tay (KN/m?) (KN/m?)
4 3,75 -
6 4,22 -
Mau thir md 8 4,45 ]
phong  dap 10 417 2,75
bang 12 5,21 2,75
California 14 5,21 3,25
16 4,79 -
18 4,79 -

Tu bang 1 c6 thé thay ap luc dong ngang
ctia RCC 1én van khuén ting theo s6 lan dam,
dén mot s 1an dam nhét dinh thi bé tong dic
chic va &p lre ngang c6 giam chit it.

TINH TOAN KET CAU VA TRINH TU
LUAN CHUYEN VAN KHUON

Co s6 dé thiét ké va trinh tw ludn chuyén
van khuodn

Van khudn phai dam bao c6 bé mat phang
nhin, du kha ning chiu lyc khi 1am viéc dudi
tac dong cua tai trong ban than, ap luc ngang
do nd hong cua RCC trong qua trinh dong
cang, tai trong cua ngudi va cong cu thi cong,
ap luc ngang khi dam.

Khi thi cong dap RCC c¢o6 sir dung GEVR,
ngoai cac yéu ciu can phai bao dam vé tng
Suit nhiét, vé chit luong cia bé tdng noi
chung thi van dé can duoc xem xét mot cach
nghiém tac do la:

+ On dinh cia dap: Trong qua trinh thi
cong, dap khong bi trugt 16 dudi tdc dung cua

tai trong ban than RCC, tai trong lu rung, tai
trong cua van khuon...

+ Trinh ty ludn chuyén van khuén: lip
dung va luu lai bao nhiéu tang van khuén &
phia dudi.

Hién nay, viéc luan chuyén van khuon chu
yéu 1a theo kinh nghiém, can c6 co s& tinh
toan khoa hoc dé thiét ké két cau van khudn
va trinh ty ludn chuyén thich hop.

Tinh én dinh tong thé ciia khoi bé tong

Theo tién d6 thi cong RCC, thong thuong
thoi gian dé thi cong xong mdi 16p ddm RCC
day 0,3m la 16 gio. Thoi gian dé thi cong
dugc mot tang van khubn cd chiéu cao 3m
khoang 6,66 ngdy. Céc gia tri ¢ va C tai 6 tang
véan khudn va sé ngay thi cong tuong tng theo
bang 2 dwoc xac dinh trén co s¢ tai liéu thi
nghiém ¢ va C cia RCC & tudi 90 ngdy cua
dap Dinh Binh [1] va biéu d6 phat trién nhiét
do trong RCC theo thoi gian [6].

Bang 2: Gid tri ¢ va C tai cdc tang van khudn

Tang van khuén | 1 2 3 4 5 6
Ngay 40.00 33.33 26.66 20.00 13.33 6.66
f 1.176 1.173 1.167 1.153 1.137 1.105
0] 49.6 49.5 49.4 49.1 48.7 47.8
C (Mpa) 1.788 1.772 1.745 1.673 1.594 1.432

Cac luc tac dung khi tinh én dinh

1. Tai trong ban than cua céc lop RCC:
Céc 16p RCC ung véi cac tang van khudn cé
gia triy, @C nhu hinh 2.

2. Tai trong ban than cta van khudn. Trong
so d0, van khuon dugc mé hinh 1a mot 16p vat
ligu c6 y = 10KN/m®; ¢ = 60°; C = 2,0Mpa.
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3. Tai trong cua nguodi va phuong tién thi
cong (q1)

4. Luyc tac dong khi dd, san, ddm RCC (q2)

Luc ql va g2 lay gia tri 16n nhat bang tai
trong khi ddm RCC. Tinh toan véi luc dam
I6n nhat 1a 14 tin (twong dwong 140KN).



So dé tinh todn

100-+—
Van khudn
q

+378.0 { l l

Lop 6 Ngdy 6.6 $p=47.8 (C=1.432 Y=2.45
+375.0

§ d : =48. =1. Y=2.
13790 Lép 5 Ngay 13.3 $=48.7 (C=1.594 2.45

Lép 4 Ngay 20.0 $=49.1 C=1673 Y=245
+369.0

Lop 3 Ngdy 26.6 $=49.4 C=1.745 Y=2.45
+366.0

§ d : =49, =1. Y=2.
1363.0 Lép 2 Ngay 33.3 $=495 (C=1.772 2.45

Lop 1 Ngay 40.0 $=49.6 (C=1.788 Y=2.45
+360.0

Nén da

Hink 2: Sor do tinh todn 6n dinh khéi bé tong

Yéu cdu tinh todn

Tinh toan 6n dinh tong thé khdi bé tong
theo hai truong hop:

+ TH1: Mit trugt cat ngang qua cac khe
nang;

+ TH2: Mat truot cat chéo qua cac 16p bé
tong.

Két qua tinh todn

+ TH1: K=16,1

+ TH2: K=25,6

Tinh toan ngi lwc trong hé théng vin
khuoén

S6 liéu tinh todn

Tinh toan noi lyc cua hé théng van khudn
theo md hinh khéng gian tmg vdi bé rong cia
mot tim van khuon B= 3m.

Ap lyc ngang cua van khudn: véi chiéu cao
90 cm cua 3 16p RCC, tinh toan van khuon véi

&p luc ngang 13 5,5KN/m? (Hinh 3.a)

Y&u cdu tinh todn

Tinh chuyén vi ngang cia ting van khudn
trén clng tai diém co chiéu cao h=0,9m (diém
A) va dinh van khuén H=3m (diém B).

Xéc dinh luc neo tai cac hang neo, luc cét
tai dau neo tiép gidp voi mat van khuon, luc
doc trong cac thanh khung van khuon.

Két qua tinh todn

Chuyén vi ngang cua van khuon tai diém
c6 chiéu cao h=0,9m (diém A) 12 4mm.

Chuyén vi ngang cta van khuén tai dinh
van khuon H=3,0m (diém B) 1a 6mm.

Luc kéo trong cac thanh neo tai cac hang
neo va luc cit tai diu thanh neo duogc téng
hop trong bang 3.

Luc doc trong céac thanh khung van khuon
(Hinh 3.b va 3.c)

Bang 3: Bang tong hop két qua tinh todn néi lyc van khudn

A BT oy el
; EZES 228 éo i;g :828 Tang van khuén 5
?1 ﬂggg 222 ? :8:22 8:21 Tang van khuon 4
2 3323 oo g :8:22 8:32 Ting van khuon 3
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Lyc doc trong

Luc cat tai dau

i Hang neo thanh neo (KN) | thanh neo (KN) Ghi chd
7 Hang neo 4 -0,07 0,36 A . A
8 Hang neo 3 0,05 0,34 Tang van khuon 2
9 Hang neo 2 -0,07 0,31 A , A
10 Hang neo 1 20,19 0,27 Tang vin khuon 1

Tinh toén tuong tu d6i v6i 3 16p dam tiép theo, va 4 16p dam trén cing. Chuyén vi tai diém B lan

lugt 1a 10mm va 5mm.

Nhu vy, chuyén vi tai diém B khi thi cong RCC dén hét chiéu cao tdm van khuén 13 2,1cm.

a
a
a
I o=5,FKN/m2
é N
] b 3 1ép RCC dau tign
k RCC& 3 16p RCC dau tign 3.0 ——
[ thicing RCC & db e
1 i -1.0 .
RCC 43 do trwoe Ting VK 5
QQE 2y -1
E " Hing neo 10;9 -6.0
' 34 i
i Tang VK 4
3.5
LN
E *. Hang neo 8; 7 1.3
;—LT}. 0.8
<ﬂ o Ting VK 3
gé Hang neo 6; 5
3
Ting VE 2
E Hing neo 4; 3 ang
Qm
£
a
: Hang neo 2; 1 \
[ Tang VE 1
AN
(@) (b) ©

Hinh 3: Tinh toan ngi lyc cua hé théng van khuon

a - So d6 tinh;

b - Luc doc cua cac thanh trong mo hinh khdng gian;
C - Luc cua cac thanh tai mat phang qua cac thanh khung van khudn (KN)

KET LUAN

Cong tac van khudn cho mai thuong luu,
ha luu dép RCC su dung GEVR can st dung
véan khuon dinh hinh, ty chéng d& dua vao céc
ting van khudn cta 16p bé tong da thi cong
trude d6, luan chuyén nhiéu 1an, co giéi hoa
va lap dung nhanh.
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Véan khubn phai dam bao bén, ctng, 6n
dinh, gon, tién dung, d& thao lap, luan chuyén
dugc nhiéu lan. Cong tic van khuon khong
gay kho khan, tr¢ ngai cho céc cong tac khac,
kinh té va dam bao an toan trong thi cong.

Tinh toan o6n dinh trugt tong thé cho thiy
toc do 1én dap khong anh huong nhidu dén



kha ning 6n dinh truot ctia khéi RCC.

Luc doc trong thanh neo la co s¢ dé xac
dinh duong kinh thanh neo, chiéu dai neo va
mdc & dau thanh neo. Két qua tinh toan cho
thdy luc kéo chi xuat hién & 2 hang neo trén
cuing. Khi thiét ké va thi cong thanh neo can
quan tdm dén hai hang trén cing nay. Luc cét
& dau thanh neo (phan tiép giap voi mit van
khuon) 14 co s dé xac dinh kich thudc duong
kinh thanh neo. Pudng kinh thanh neo phai
dam bao du chiu luc, khong bi kéo dut hoac
cat dut.

Bién dang tinh toan ctia van khudn ¢ tang
dang thi cong 13 co s& diéu chinh cho dinh van
khudn nga vao phia than dap phuong ngang
khi lip dyng nhim dam bao mit khéi RCC
thang ding hay nghiéng dung theo thiét ké.

Muc dich chinh ctua viéc st dung nhiéu

TAI LIEU THAM KHAO

tAng van khuon 1a triét tiéu luc doc trong céac
thanh khung cua van khuon, giap hé thong
van khuon lam viéc an toan. Viéc tinh toan so
ting van khuon dé luan luu chinh 1a viéc tim
xem dén ting van khuon nao luc doc bi triét
tiéu ¢ nho, dong thoi kiém tra bién dang cia
tAng van khuén trén clng. Két qua tinh toan
noi luc cua hé théng van khuon cho théy trong
5 tang van khudn neo vao bé tong da thi cong
thi tang dudi clng (ting s6 1) chiu luc tac
dung nho, anh huéng khong dang ké t6i hé
thdng van khuén.

Van d& xac dinh cudng d6 chdng cit cia
RCC trong nhiing ngay dau mai thi cong xong
va xac dinh ap luc ngang 1én van khuén van
chua duoc nghién ciu day du. Vi vay, can
phai duoc nghién ctu va thi nghiém dé cé co
s& chinh xac phuc vu thiét ké va thi cong.
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Abstract:
BASE OF DESIGN AND USE COFRAGE FOR CONSTRUCTION
OF GROUT ENRICHED VIBRATABLE RCC AT UPSTREAM
AND DOWNSTREAM FACE OF RCC DAM

Mai Lam Tuan & Le Van Hung - Water Resources University
Construction technology of Rolled Compacted Concrete (RCC) is developed. There are
invents of design and construction RCC dam. Grout Enriched Vibratable Roller compacted

concrete (GEVR) is used for upstream and downstream face RCC dam in Vietnam. The paper
introduce bases of design and use cofrage for this kind of concrete in RCC dam.
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