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Tom tat

Hién nay, Viét Nam dang sir dung 2 phuong phdp thiét ké cap phoi bé téng dam lan
(BTPL — RCC), Phurong phdp ciia My va phwong phdp cia Trung Quoc. Cac cong trinh
thugc B Nong Nghiép va Phat trién Néng thén thuong sir dung Phuong phdp thiét ké
cap phéi bé téng dam lin cia Trung Quéc, Phwong phdp nay thwong dua trén chi tiéu
thiet ké la cuong do chiu nén hodc cuong dé khang cat.

Bai b4o nay muén phdan tich va dwa ra y tweng chi dgo 1a Thiét ké cdp phoi BTDL khi
dd biét mgt chi tiéu la cirong dg nén hogc 1a dira vao cac 2 chi tiéu cuong do chiu nén va
cwong do khang cdr dé thiét ké cdp phéi nham muc dich tinh toan cap phoi BTPL Iy
thuyét mét cach dé dang bang phan mém may tinh.

Tir khéa: Bé téng dam lan (BTPL), Roller Compacted Concrete (RCC), Cdp phai ly
thuyet.

1. Pit van dé:

Bé tong dam lin (BTPL), tén tiéng Anh Ia: Roller Compated Concrete (RCC)
la loai bé tong nghéo xi ming va rat khd. Trong nhitng nim gan diy, BTDL
duoc tng dung nhiéu dé xay dung céac cong trinh Thiy cong nhu: dap BTDL.
Khi chon chi tiéu thiét ké cap phdi BTPL 1y thuyét thuong chon Cudng d6 chiu
nen, vai cac cong trinh giao thong nhu: duong giao thong thuong chon Cuong
d6 chiu cat. Bai b4o nay dua ¥ tuong st dung tong hop ca cudng do chiu nén va
cudng do chiu cat dé 1am chi tiéu thiét ké, dua ra trinh ty va phuong phap tinh
toan dé giai quyét van dé thiét ké cap phdi Iy thuyét cua bé tong damg lin
(BTDL).

2. Cac tham sé thiét ké cap phoi:

2.1 Chen chi tiéu Cwong dé chiu nén d@é tinh toan ty 1é N/CKD:
Cudng d6 yéu cau cua BTDL duoc tinh theo cong thuc:

Ryc = Ri +1,645.S

Trong dé: Ry: Cudng d chiu nén yéu cau ctia RCC & tudi thiét ké
Ru: Cudng do chiu nén thiét ké cia RCC
S : Sai phuong cudong do, tuy theo thuc té dé lya chon: Khi cuong
do RCC nho hon 20MPa, thi chon S = 4,0; Cuong do RCC trong
khoang 20 dén 35 MPa, thi chon S = 5,0; Khi cudng d6 RCC Ion

1)



hon 35MPa, chon S = 6,0.
Hoic cin ctr vao mac cua chat két dinh (CKD), chuang loai cét liéu thd, ta co
thé tinh ty 16 N/CKD theo cong thic sau:

CKD
Ry = ARckop (T -B) (2)
Trong d6: Ry.: Cudng d6 chiu nén yéu cau ciia RCC & tudi thiét ké (MPa)
Rekp: Cudng do cua chat két dinh & tudi 28 ngay (MPa)
A, B 1a h¢ s thuc nghiém phu thudc vao chung loai cét liéu tho;
P4 dim: lay A = 0,811 ; B= 0,581; Néu la soi, Lay A =0,773;
B=0,789.
Néu khong c6 sé liéu vé Cuong do cua chat két dinh, ta c6 thé dung cong
thuec :
Rye = Ke. Ry (3)
Trong d6: K¢: hé s thuc nghiém, thuong lay K.=1,1-1,15
2.2 Tinh toan ty 1é N/CKD theo chi tiéu Cwong dp chiu cit :
2.1 Chon chi tiéu Cuong dé khang cat dé tinh toan ty 1é N/CKD:
Cudng d6 khang cat yéu cau: tinh toan theo cong thuc:
RE =R" +ts
Trong d6: R : Cudng do khang cit yéu cau (MPa)
R™ : Cudng d¢ khang cit thiét ké (MPa)
t : Hé sb bao dam tan suat cudng do; (tham khao bang 1 duéi dy;
s : Sai phuong tiéu chuan: Can ctr vao cudong do cat thiét ké dé
lya chon; khi: Cuong d6 cat TK trong khoang tir 3,5- 4,0, thi
s chon 1a 0,20; Cudng d6 cat TK tir 4,5- 5,0, thi s chon la
0,40; Cuong do cat TK tir 5,5- 6,0, thi s chon 14 0,70;

Bdng 1. Hé sé tan sudt dam bdo cwong do

Céap mat duong Tan suat dam bao Hé s6 dam bao tan suat t
Cao cap, Cap | 98 2,05

Cap Il 95 1,64

Cap Il 90 1,28

Cap IV 85 1,04




Thuc nghiém da thay rang: Nhiing yéu té anh huong dén cudng d6 khang cat
ctia BTDL chu yéu 1a cuong d6 khang cat cua Chat két dinh (CKD) va ty 16 N/
CKD. Cudng do khang cit yéu cau cua RCC va cudng do khang cat cua CKD,
ty 16 N/CKD c6 quan hé theo quy luat tuyén tinh. BTPL dung da dam, co thé
dua vao cong thac thuc nghiém sau dé tinh toan:

= 0,276.RgKD(C$+o,906) (5)

c —

Théng thuong Cudng do chiu nén va Cuong do chiu cat c6 quan hé mat thiét
va6i nhau. Khi khdng biét Cuong d6 chiu cat ta c6 thé dua vao cong thic quan hé
thuc nghiém dudi day dé tinh:

Rcst = 0.059 Rygn+ 0.73  (r=0.70 n=137) 4)

2.3 Tinh luwong dung nuwoc don vi va ham lwong pha trgn Phy gia héa:

Theo Lyse, luong dung nudc ly thuyét, néu nhu do VC va dudng kinh hat cét
litu cua RCC khong d6i, lwong dung nudc don vi thudng khong doi. Rat nhiéu
tai liéu thi nghiém da thay rang: Néu RCC c6 cét liéu hinh dang va cap phdi tét,
lugng dung nuéc don vi cuia RCC chu yéu anh huong dén kha niang dam chat
cua RCC, d¢ cong tac (VC), md dun do 16n cia cat (My), chung loai va duong
kinh 16n nhat cua da (Dpay). Thong thuong luong dung nude don vi ciia RCC
duoc tinh theo cong thuc thuc nghiém dudi day: (Dung cho RCC da dam):

No = 150 — 7,5Mg; + 815,91/Dpnax— 0,762VC  (lit) (6)

Néu pha tron Phu gia hoa hoc, tinh bang % so véi lugng nude don vi: N,%, ta
¢6 lugng dung nude don vi € la:

N=No(@1-N;)  (lit

2.4 Tinh lrong dung Chdt két dinh (CKD)

Pi biét N va tinh duogc ty 18 N/CKD ta cd thé tinh dugc lwong ding CKD
(bao gém ca Xi mang va Phu gia khoang):

N
o (9 ™
|\%ZKD

2.5. Tinh lwong Cét ligu cho 1m® RCC (Gom Cat (C) va Dd (P))
2.5.1 Tinh lugng ngam cat: (m,):

CKD =

Lugng ngam cét 16n hay nho déu anh hudng dén tinh ning cia RCC nhu:
tinh cong tac VC, dén kha nang dam chat, cuong d6 va tinh co khd. Khi tinh
toan hoic chon dugc muc ngam cat hop ly nhit, s& dam bao cho cudng do cua
RCC va tinh cong tac dam bao ddm chat nhat, luc d6 luong dung xi ming hodc



CKD it nhat va lugng dung nuéc s& nho nhat. Thuc nghiém cho thiy rang: Cac
yéu té anh huong téi mac ngam cat gdm: Cap phdi hat, mé dun do 16n, Khéi
lugng thé tich, d6 réng cua d4, cap phéi da va lugng dung chat két dinh. Théng
thudng mic ngam cat dugc chon theo kinh nghiém, nhung dya trén Iy thuyét vé
tinh 1ap day, c6 thé dua ra cong thuc kinh nghiém dé tinh toan mac ngam cét
nhu sau:

me = (0,83 + 0,18My; — 3,52. 10*CKD). —YecTa (8)
yocrd + 7/0(2
Trong do:
Mg : M6 dun do lon cua cat; Yoc; Yoo khoi lugng thé tich cua cat va da;
ry: Do réng cua da; CKD: Lugng dung chat két dinh .
2.5.2 Tinh luong cat va da cho 1 m®* RCC:
Thong thudng dung phuong phép thé tich tuyét dbi dé tinh toan luong ding C
va B cho 1 m® bé tong dim lan:

C = (1000 — N - EKP), VacV o 9)
YockD 7ad+7ac(1_mc)/mc
_C.a-m)
p= =d=m) 10
- (10)

3. Tinh lwong trén phu gia khoang va cap phdi RCC twong @&ng:
a) Tinh luwong Phy gia khoang:

Phu gia khoang (PGK) dung cho RCC théng thuong cO 2 loai: Tro bay
(Flyash) va Puzolan thién nhién hoat tinh (Puzzoland); Khi tron PGK khéng chi
lam tiét kiém xi ming ma con cai thién c4c tinh chat cua RCC: ting kha ning
dam chat, ting d6 chong tham va do bén cua cong trinh, va lam giam gia thanh
cong trinh. Bé tong dam lan c6 lugng xi ming it va lugng tron PGK cao s& b
xung cac hat min trong RCC thoa méan tinh lap day cta cac hat cat va xi mang.
Can clr vao Yéu cau cua cong trinh va chét luong ciia PGK, Lugng tron PGK ¢6
thé tinh duoc nhu sau:

F = CKD. 8.p (11)

Trong do:

CKD: Tong luong chat két dinh tinh dugc tir cong thic (7);

& : Hé sb thay thé phuy thudc vao chat luong PGK, lay theo bang 3.1 dudi
day;

B: Ty Ié tron tinh theo % so véi tong luong chat két dinh, theo bang 3.2;



Bdng 3.1 Hé sé thay thé &

Chat lugng PGK

Loai |

Loai Il

Loai Il

He sd &

1,0-1,4

1,2-1,7

1,5-2,0

Bdng 3.2. Hé sé B 1y 1é trén phyu gia khoang so véi tong lirong chat két dinh (%)

o Mac bé tong dam lan yéu cau
Loai xi mang

R15 (MPa) R20 (MPa) R25-30 (MPa)
Xi mang phd théng (PC) 15 -25 10 -15 15 -20
Xi mang hdn hop (PCB) 10 -20 10 10 -15

Khuyén cdo: Néu mac RCC yéu cau tir R.20 tré 18n: Nén dung PGK logi | va Il;
Néu mac RCC yéu cau tir R.15 tré xuong: ¢6 thé dung PGK logi II1;

b) Tinh luong dung xi mang:

X =CKD.(1-B) (12)
¢) Tinh luong phu gia hoa hoc:
A = (X+F). 0% (13)

Trong d6: a: Ty Ié tron phu gia hda hoc tinh theo % cua tong lugng CKD
d) Tinh leong dimg nwée don vi: Néu Phu gia Khoang c6 ¢ am, ta ¢ thé tinh
luong dung nudc don vi nhu sau:

N
CKD

Ni =N + ky.F (1 - Wg). (14)

Trong do6: ky,: Ham Iuwgng nudc o trong phu gia khoang (%)

e) Tinh luong dung Cdt va Da:

Trong RCC tron ty 18 PGK cao, mot phan PGK thay thé ham luong bot min
clia cat, lam cho mo dun do 16n cua cat nho di, tirc 13 mac ngam cét giam xuéng
tuong ung. Dé dam bao thé tich khong thay doi, Luong dung Cat va Pa dyoc
tinh nhu sau:

0L F oy (15)
7/0F

C=Co—(

oc

Va P=Do (16)




4. Két luan

- bé thiét ké cap phdi RCC ly thuyét can dua vao: Yéu cau thiét ké, Lua chon
chi tiéu thiét ké, Tron hay khong tron Phu gia khoang va Phu gia héa hoc, Thi
nghiém va lya chon céc chi tiéu co 1y cua vat liéu, cac tham sb ki thuat cua cap
phbi RCC. Tinh ra ty 1&é N/CKD va luong dung cac loai vat liéu trong 1 m°®
RCC, dua ra cap phdi ly thuyét caa RCC.

- Bai bao nay dua ra mo hinh sb hoc dé tinh toan cap phéi RCC ly thuyét,
tong hop va phuong phép tinh toan cac loai chi tiéu thiét ké cap phéi, phan anh
tinh théng dung ciia md hinh s6 hoc, c6 thé lap trinh tinh toan bang may tinh
cho két qua nhanh chong, hiéu qua va chinh xéc.

Abstract
DESIGN METHOD OF RCC THEORETICAL MIXING RATIO

Dr. Nguyen Nhu Oanh
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The design methods of mixing ratio for RCC (Roller Compacted Concrete) based on
compression strength and bending strength are analyzed a new design idea that when a
kind of design index is known the mixing ratio is designed according to another design
index or designed based on both indexes is put forward a computer program for RCC
mixing ratio is developed.
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