NGHIEN CUU PHUONG PHAP THIET KE
CAP PHOI LY THUYET BE TONG DAM LAN

TS. Nguyén Nhw Oanh - B¢ mén Vit liéu xdy dung

Tom tat: Hién nay, Viét Nam dang sie dung 2 phuwong phdp thiét ké cdp phoi BTPL, Phuong
phap Clia My va phwong phdp ciia Trung Quéc. Cdc cong trlnh thuge Bo Nong Nghiép va Phét
trién Nong thén thuong siv dung Phirong phdp thiét ké cdp phoz bé téng dam lan (RCC) ciia
Trung Quéc, Phuwong phap nay thwong dia trén chi tiéu thiét ké la cuong do chiu nén hodc

cuong do khang cat.

Bai bao nay mudn phdn tich va dwa ra Y twong chi dao 1a Thiét ké cdp phéi BTPL khi da biét
mot chi tiéu la cwang do nén hodc la dya vao ca 2 chi tzeu cuong do chiu nén va cuong do
khang cdt dé thiét ke cdp phéi nham muc dich tinh todn cdp phoi BTPL 1y thuyét mét cich dé

dang bang phan mém may tinh.

Tir khoa: Bé téng dam lin (BTPL), Cap phdi Iy thuyét.

1. Pit van dé

Bé tong dam lan (BTDL), tén tiéng Anh Ia:
Roller Compated Concrete (RCC) la loai bé
tdng nghéo xi ming va rat kho. Trong nhiing
nam gan ddy, BTDL duoc mg dung nhiéu dé
xay dung cac cong trinh Thay cong nhu: dap
BTDL. Khi chon chi tiéu thiét ké cap phdi
BTDL ly thuyét thuong chon Cuong do chiu
nén, vai cac cong trinh giao théng nhu: duong
giao thong thudng chon Cuong dd chiu cit.
Bai b4o nay dya ¥ tuong sir dung téng hop ca
cuong do chiu nén va cuong do chiu cat dé
lam chi tiéu thiét ké, dua ra trinh tu va phuong
phap tinh toan dé giai quyét van dé thiét ké
cap phdi 1y thuyét cia bé tong dam lin
(BTDL).

2. Cac tham so thiét ké cap phoi

2.1 Chon chi tiéu Cwong dd chiu nén dé
tinh toan ty 1€ N/CKD

Cuong d6 yéu ciu cua BTPL duoc

tinh theo c6ng thuc:

Ryc = Rk + 1,645.S (1)

Trong d6: Rye: Cudng do chiu nén yéu ciu
cua RCC & tudi thiét ké

Ri: Cuong do chiu nén thiét ké cia RCC

S : Sai phuong cuong do, tly theo thuc té
dé luya chon: Khi cuong do0 RCC nhd hon
20MPa, thi chon S = 4,0; Cuong d6 RCC
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trong khoang 20 dén 35 MPa, thi chon S =
5,0; Khi cuong do RCC lon hon 35MPa, chon
S=6,0.

Hodc can cr vao mac cua chit két dinh
(CKD), chung loai ¢t liéu tho, ta c6 thé tinh
ty 1¢ N/CKD theo cong thirc sau:

Ry = ARqyo (>~ B) 2)

Trong d6: Rye: Cuong do chiu nén yéu ciu
ciia RCC & tudi thiét ké (MPa)

Reko: Cuong do cia chat két dinh o tudi 28
ngay (MPa)

A, B: 13 hé sb thuc nghiém phu thudc vao
chung loai cot lidu tho; Pa dam: léy A =
0,811; B= 0,581; Néu la soi, Lay A =0,773;
B=0,789.

Néu khong c6 sb liéu vé Cudng do cua chét
két dinh, ta c6 thé dung cong thuc :

Ryc = Kc- Rtk ) (3)

Trong d6: K.: hé¢ so thuc nghiém, thuong
liy K.=1,1-1,15

2.2 Tinh toan ty 1é N/CKD theo chi tiéu
Cuong dd chiu cit

2.2.1 Chon chi tiéu Cwong d¢ khdng cit
dé tinh todn ty 1é N/CKD

Cudng d6 khang cit yéu cau: tinh toan theo
cong thure:

RE =R +ts



Trong do:

RY : Cuong do khang cit yéu cau (MPa)

R : Cuong d6 khang cit thiét ké (MPa)

t: Hé sb bao dam tan suét cuong do; (tham
khao bang 1 dudi day)

s: Sai phuong tiéu chuan. Can cr vao
cuong do cit thiét ké dé lya chon; Khi: Cuong
d6 cat TK trong khoang tir 3,5- 4,0 thi s chon
13 0,20; Cuong d6 cat TK tir 4,5- 5,0 thi s
chon 14 0,40; Cuong d6 cat TK tir 5,5- 6,0 thi
s chon 1a 0,70;

Bang 1: Hé s6 tan sudt dam bdo cwong do

Cép mat Tén suét Hé s dam
duong dam bao | béao tan suat t
Cao cap, Cap I 98 2,05
CapII 95 1,64
Cép III 90 1,28
Cap IV 85 1,04

Thyuc nghiém da thiy ring: Nhiing yéu t6
anh huong dén cuong do khang cit cia BTPL
chit yéu 1a cuong d6 khang cat cua chat két dinh
(CKD) va ty 1¢ N/ CKD. Cuong d6 khang cit
yéu ciu ctia RCC va cudng do khang cit cua
CKD, ty 1€ N/CKD c6 quan h¢ theo quy luat
tuyén tinh. BTPL ding da dam, c6 thé dya vao
cong thie thyc nghiém sau dé tinh toan:

Rci = 0.059 Ry + 0.73

(r=0.70;n=137) 4)

Thong thuong Cuong do chiu nén va
Cuong do chiu cit ¢o quan hé mat thiét véi
nhau, Khi khéng biét Cuong do chiu cit ta co
thé dua vao cong thirc quan hé thuc nghiém
dudi day dé tinh :

RY =0,276.R & (== +0,906) (5)

CKD
N

2.2.2. Tinh lwong dung nwic don vi va
ham lwong pha tron Phu gia hoa

Theo Lyse, luong dung nude 1y thuyét, néu
nhu d0 VC va duong kinh hat ¢t lidu cua
RCC khong ddi, luong dung nudc don vi
thuong khong d6i. RAt nhiéu tai liéu thi
nghiém d4 thay rang: Néu RCC co cbt licu

hinh dang va cap phéi tot, luong ding nudc
don vi ciia RCC chii yéu anh huong dén kha
nang dam chit cia RCC, do cong tac (VO),
mo dun d6 16n cua cat (My), ching loai va
duong kinh 16n nhat cia di (Dpay). Thong
thuong luwong dung nudc don vi cia RCC
dugc tinh theo cong thuc thuc nghiém dudi
day (dung cho RCC d4 dam):

No = 150 - 7,5M4 + 815,91/

Diax— 0,762VC (lit) (6)

Néu pha tron phu gia hoa hoc, tinh bang %
S0 v6i lugng nude don vi: Ny%, ta c6 lugng
dung nudce don vi s€ 1a:

N = Np (1- Np) (lit)

2.2.3. Tinh hrong ding Chat két dinh (CKD)

P4 biét N va tinh duoc ty 1¢ N/CKD ta co
thé tinh dugc luong ding CKD (bao gom ca
X1 mang va Phu gia khodng):

N
CKD = ’\V— (kg) (7
CKD

2.2.4. Tinh lwong Cét liéu cho Im*> RCC
(Gom Cdt (C) va Pd (P))

2.2.4.1 Tinh lwong ngam cat (m.)

Luong ngam cét 16n hay nho déu anh hudng
dén tinh nang ctia RCC nhu: tinh cong tac VC,
dén kha ning dam chit, cuong d6 va tinh co
kho. Khi tinh toan hodc chon dugc mirc ngdm
cat hop 1y nhit, s& dam bao cho cudng do cia
RCC va tinh cong tdc dam bao dam chat nhat,
lic d6 lwong dung xi mang hoic CKD it nhat
va luong dung nudc s& nho nhat. Thuc nghiém
cho thay rang: Cac yéu t6 anh hudng t6i muc
ngam cat gém: Cép phéi hat, m6 dun dd 1on,
khdi luong thé tich, d6 rong cia d4, cdp phdi
da va luong dung chat két dinh. Thong thuong
muc ngadm cat dugc chon theo kinh nghiém,
nhung dya trén ly thuyét vé tinh 1ap day, c6 thé
dua ra cong thire kinh nghiém dé tinh toan mirc
ngam cat nhu sau:

m. = (0,83 + 0,18My, — 3,52. 10*CKD).

al (®)

Yocla T 7oa

Trong do:
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My : M6 dun d0 16n cua cat;

Yoo: Yo KNOi lugng thé tich cua cat va da;

ry: Do rong cla da;

CKD: Lugng dung chat két dinh .

2.2.4.2 Tinh leong cdt va da cho 1 m* RCC

Thong thuong dung phuong phép thé tich
tuyeét ddi dé tinh toan lugng dung C va D cho
1 m® bé tong dam lan:

C=(1000 - N - CKD),

yoCKD

VacYaa (9)
Yoz T Vae@—M)/m,

_C.(-m,)
- m

c

b (10)

3. Tinh lwgng trén phu gia khoang va
cap phéi RCC twong {ng

3.1. Tinh lwgng Phu gia khoang

Phu gia khoang (PGK) dung cho RCC
thong thuong co 2 loai: Tro bay (Flyash) va
Puzolan thién nhién hoat tinh (Puzzoland).
Khi tron PGK khong chi lam tiét kiém xi
mang ma con cai thién cac tinh chit caa RCC,
tang kha ning dam chit, ting 46 chéng thim
va d0 bén cia cong trinh va lam giam gia
thanh cong trinh. Bé tong dam lan c6 luong xi
mang it va lugng tron PGK cao s& bd xung
c4c hat min trong RCC thoa mén tinh lap day
Cua cac hat cat va xi mang. Can clr vao yéu
cau ctia cong trinh va chat luong cia PGK,
Luong tron PGK c6 thé tinh dugc nhu sau:

F=CKD.s.p (11)

Trong d6: CKD: Téng lugng chat két dinh
tinh dugc tir cong thuc (7)

& : Hé sd thay thé phu thudc vao chat luong
PGK, lay theo bang 2.

B: Ty 1€ tron tinh theo % so véi tong luong
chat két dinh, theo bang 3

Bang 2: Hé s6 thay thé &

Chat
luong Loail Loai II Loai III
PGK

Héesd & | 1,0-14 | 12-1,7 | 1,5-20

Bang 3: Hé s6 B ty 1é trén phu gia khodng so
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VGi tong lwong chat két dinh (%)

Méc bé tong dam lidn yéu cau
Loai xi mang R15 R20 R25-30
(MPa) (MPa) (MPa)
Xi ming phd
PMANSPRO | 4p o5 | 10-15 | 15-20
théng (PC)
Xi mang hd
HMAang Ao |14 o 10 10 -15
hop (PCB)

Khuyén cdo: Néu méac RCC y8u cau tir R.20
tro [én: Nén dung PGK logi I va Il;

Néu mdc RCC y8u cdu tir R.15 tré xuong:
c6 thé dung PGK logi IIT;

3.2. Tinh lwgng dung xi miang

X =CKD.(1-p) (12)
3.3. Tinh lwgng phu gia hoa hoc
A=(X+F).0% (13)

Trong d6: a: Ty 1€ tron phu gia héa hoc
tinh theo % cua tong luong CKD

3.4. Tinh lwgng dung nwéc don vi

Néu Phu gia khoang c6 do am, ta co thé
tinh luong dung nudc don vi nhu sau:

N

N;=N+k,,.F(1-WE). KD

Trong do6: ky: Ham luong nudc cd trong
phu gia khoang (%)

3.5. Tinh lwgng dung Cat va Da

Trong RCC tron ty 1¢ PGK cao, mét phﬁn
PGK thay thé ham luong bot min cua cat, 1am
cho m6 dun do 16n cta cat nho di, tirc 1a mirc
ngam cat giam xudng twong tmg. Pé dam bao
thé tich khong thay doi, lugng ding Cét va P4
duoc tinh nhu sau:

C-Co F
C:CO_( +— Noc

oc Y oF

Vab =bo

4. Két luan
- Pé thiét ké cap phdi RCC 1y thuyét can
dua vao: Yéu cau thiét ké, lua chon chi tiéu
thiét ké, tron hay khong tron phu gia khoang
va phu gia hoa hoc, thi nghiém va lya chon
c4c chi tiéu co 1y cua vat liéu, cac tham sé ky
thuat cua cap phdi RCC. Tinh ra ty 1& N/CKD

(14)

(15)

(16)



va luong ding cac loai vat lidu trong 1 m® ké cap phdi, phan anh tinh théng dung ctia mo

RCC, dua ra cap phdi Iy thuyét cia RCC. hinh s6 hoc, ¢6 thé 1ap trinh tinh todn bang
- Bai béo nay dua ra mo hinh s hoc dé tinh  may tinh cho két qua nhanh chéng, hiéu qua

toan cip phdi RCC 1y thuyét, tong hop va va chinh xac.

phuong phap tinh toan céac loai chi tiéu thiét

Abstract:
RESEARCH ON DESIGN METHODS FOR AGGREGATE THEORY
ROLLER COMPACTED CONCRETE

Dr. Nguyen Nhu Oanh
Building Material department

Today, Vietnam is using two methods of designing roller compacted concrete aggregate, the
U.S. approach and methods of China. The projects in the agriculture and rural development
generally use methods designed for roller compacted concrete (RCC) of China. This method is
usually based on design criteria that the compressive strength or shear strength.

This newspaper to analyze and propose the idea of directing is designed for roller
compacted concrete as a criterion known as compressive strength or is based on both the target
compressive strength and shear strength to designed to calculate the aggregate gradation of
roller compacted concrete theory easily by computer software

Key word: Roller compacted concrete (RCC), Aggregate theory
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