NGHIEN CUU ANH HUONG BAC TiNH CUA COT LIEU DEN
KHA NANG KHANG NUT BE TONG DAM LAN

TS. Nguyén Nhu Oanh

Bo moén Vat liéu xdy dung

Tém tat: Dic tinh ciia cot lidu cé danh hwéng dén kha nang khdng nirt ciia Bé téng dam lin (BTPL)
dege nghién ciru 1y thuyét ciing nhe bang thue nghiém. Hé sé khang it ciia BTPL & duwoc dwa ra dé
danh gid kha nang chong mitt ciia BTDL. Hé s6 khdng mitt ciia BTPL ® c6 thé dimg dé danh gid kha
néng khéang nirt ciia BTPL ding cot liéu thé ¢6 mé dun dan héi va cwong dé khdc nhau.

T khoa: Khd ndng khdang niet; Péc tinh cot liéu; Bé tong dam lin (BTPL);

1. PAT VAN PE

Pé nang cao kha ning khang nit ctia bé tong
dam lan, théng thuong phai nang cao cudng do
kéo va gia tr1 kéo dan cuc han cua bé tong, ha
thip mo dun dan hdi kéo va giam bién hinh do
co kho ctia BTDL. Trong diéu kién binh thuong,
khi nang cao cuong dg kéo thi cling lam cho mo
dun dan hoi kéo cua BTPL ting 1én. Do d6, Vé
co ban mudn nang cao kha niang khang nit cua
BTDL thi phai: gitt nguyén cuong do kéo (hoac
nén) nhét dinh, nang cao gia tri kéo dan cyc han.

Do chat cua cot lidu va ving tiép xtc gitra
vita CKD va ¢t lidu quyét dinh gia tri mo dun
dan hoi cta bé tong. Thong thudng, bé tong tao
1én do 3 thanh phan co ban 1a: vira chat két dinh,
cdt lidu va vang tiép xac. M6 dun dan hdi cia
vita chit két dinh quyét dinh boi do rdng cua
vita, yéu t6 anh hudng 16n nhit dén do rdng cua
thé vira CKD 1a do ty 1&6 N/CKD, ham luong
khi, khodng vat trong phu gia khodng, qua trinh
thiry hoa cua xi ming, v,v...Ving tiép xac do 16
réng, cic vét nit vi mo, cac tinh thé tao thanh
do thuy héa CKD tao 1én, Tuy nhién moé dun
dan hdi va d6 dic chic cia cot liéu ciing anh
huong dén kha niang khang niit cia BTPL. Cot
liéu ddc chic c6 md dun dan héi cao, Thong
thuong, BTPL ding nhiéu ¢t liéu thd s& co md
dun dan hoi 16n, 1am nang cao md dundan hoi
cua bé tong.

Bai viét nay, tac gia di sdu nghién ctru anh

huong cua dac tinh cua ¢t liéu anh hudng dén
tinh khang nut cia BTPL. Tt nghién ctu phan
tich 1y thuyét dén thuc nghiém dung cong thirc
tinh toan hé sd khang niit ® ctia BTDL.

2. PHAN TICH LY LUAN VE ANH
HUONG CUA COT LIEU DPEN TINH
KHANG NUT CUA BTPL

Trong BTDL c6t liéu chiém ty 1¢ 16n, vio
khoang tir 75 — 80% thé tich bé tong, do do6 cac
dic tinh cua cdt liéu (nhw moé dun dan hoéi, hinh
dang bé mat, kich thudc hat, cép phéi, hé sb
treong nd nhiét, v,v...) ¢6 anh huong rat 16n dén
tinh khang nit cia BTDL.

2.1 H@é s6 khang nirt ciia Bé tong dim lin

Tt trude téi nay, c6 nhiéu phuong phap khac
nhau dé dénh gia tinh khang nat cia bé tong
dam lan, nhung kha ning khang niit cia BTDL
van chua c6 chi tiéu nao dé danh gia. Co rat
nhiéu yéu t6 anh huong dén tinh khang nit cua
BTDL. Bai viét nay cin clr vao tinh ning bién
hinh va ciu trac cia BTPL, thong qua phan tich
ly thuyét két hop voi thuc nghiém, di phan tich
danh gid kha nang khang niat cia BTDL thong
qua hé s6 khang nirt @, dugc biéu thi bang cong
thirc sau!'l :

e,R,
a AT E,
Trong do: ¢ ,: Gia tri bién dang kéo cuc han
cua BTDL
Ry : Cuong do chiu kéo ciia BTDL (MPa);

(1)
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o : Hé sb bién dang nhiét cia BTPL (1/°C);

AT : Tang nhiét cia BTPL (°C);

Ei: Mo dun dan hoi kéo cia BTPL (MPa);

Hé s6 khang nirt trén ding dé danh gidkha
nang khang nit cia BTDPL giau CKD, véi
lugng dung phu gia khoang cao, bé tong khdi
16n dung dé xay dung dap trong luc. Trong
cong thuc trén @ cang 16n thi tinh khang ntrt
cang tot. O thoi ky dau (tudi sém) ctia BTPL
cuong do chiu kéo con rat thép, do co su
chénh nhiét d0 AT gitra bén trong BTDL va
nhi¢t d0 moi truong 16n lam cho BTPL sinh
ra hién tuong nirt bé mit.

Theo nghién ctru ciia Trung Qudc!'! | trong
diéu kién bao dudng binh thuong, hé sé khang
nit ® ciia BTPL thay dbi theo thoi gian. Thoi
ky tir 7 dén 60 ngay, hé sd khang nrt giam khi
tudi cia BTPL ting, nhung sau 60 ngay tudi,
hé sé khang nut s& ting theo thoi gian, tac la
tinh khang nat cang 16n khi tudi cia BTPL
cang lon.

O tudi 14 ngay thi hé s6 khang nut @ cua
BTDL 13 nho nhit. Do d6 cac vét nit cia dap
BTDL d& c6 thé sinh ra & tudi vao khoang 14
ngay.

2.2 Quan hé giira mé dun dan hoi ciia
BTPL va mé dun dan hdi ciia cot liéu

Bé tong dam lin c6 md dun dan hoi Ey cang
nho, bién dang kéo cuc han cang 16n, chénh 1éch
nhiét 40 AT cang thip thi BTPL thi kha ning
khang nut cang tét; Mo dun dan héi cia BTPL
¢6 quan hé véi cuong do, cip phdi, tudi bé tong
va md dun dan hoi cua cot lidu.

BTDL c6 thé xem nhu bao gdm 2 thé tao
thanh: thé vat liéu dong chét 1 thé vira CKD va
thé phan tan 1a cbt liéu, Néu goi mé dun dan hoi
ctia thé bé tong 1a Ec, mé dun dan hdi cua cot
liéu 1a Eg, M6 dun dan hoi ctia thé vita CKD la
E. , Thé tich cia cbt ligu 1a Vg, thé tich cla thé
vita 13 V. Tinh cho 1 don vi thé tich bé tong ta
cd: Vg+Vp=1, coi BTDL 1a loai vat li¢u phuc
hop dan hoi. Theo thuyét cia Counto cd thé
bicu dién:
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Hinh 2.1 ( theo thuyét Counto)

Theo 1y thuyét caa Counto, gia thiét ring bé
tong dugc tao lén bdi thé vira CKD bao boc
xung quanh hat c6t liéu, Gia sir ldy 1 don vi thé
tich bé tong, cdt lidu bén trong c6 kich thudce la
d (hinh v& H.2.1). Qua nghién ctru Counto thiy
rang: M6 dun dan hdi cua bé tong Ec, M6 dun
dan hoi ctia thé vira CKD 1a E,, , M6 dun dan
hdi ctia cot ligu 1a Eg va thé tich cta cdt lidu Vg
c6 quan hé v41 nhau theo cong thire sau:

Ec = z (2)

1-

G—]/3 + E m
(Eq—E, Vg

Tir cong thie (2) thiy rang: khi Eg, Vg giam
nho, thi gia tri md dun dan hdi bé tong Ec s&
nho. Do vay, dé mo dun dan hdi cia BTBL nho,
ta nén chon loai c6t liéu c6 md dun dan hdi nho,
thé tich ctia cbt liéu (dic biét 1a cdt lidu tho)
thich hop, ting thé tich cta vita chat két dinh
trong bé tong.

2.3 Anh huéng béi cac diic tinh khac ciia
c6t li¢u dén tinh khang nirt cia BTPL

Nguyén nhan co kho cua BTPL cha yéu la
do sy bay hoi nudc trong vira CKD cua bé tong
gy 1én. C6t liéu tho trong BTPL 13 bo xuong,
vi vdy hinh dang bé mit cta cdt liéu thd khong
chi lam tang do rin chic cho bd xuong lam ting
md dun dan hoi cta bé tong, anh huong dén kha
ning khang nirt cia bé tong. Dé giam niit ctia bé



tong nén chon loai c6t lidu thd co tinh ran chic 3. Nghién ciru thuc nghiém dnh hwéng cia
c6t li¢u dén tinh khang nirt ciia BTPL
3.1 Vit lieu dung thi nghiém:

1) Xi mang: Trong thi nghiém dung loai xi
ming Portland PCB.40. Tinh chit vat 1y va
thanh phan hoa hoc, khoang vat cua xi ming thé
hién & cac bang sau day:

hop 1y, cap phdi hat tét, duong kinh hat 16n nhat
hop 1y, ham luvgng hat thoi det nho, lugng ngadm
tap chat co hai thip, khong gay phan g kiém
cbt liéu, v, v... dé giam b6t lwong dung xi ming,
giam nhiét trong bé tong, giam co khd, dong
thot tdng kha ndng khang nirt cia BTDL.

Bingl. Thanh phdn héa hoc va tinh chdt vt Iy ciia xi mang

Khéi Cuong
Ky X | do chi
>y Thanh phin héa hoc chinh (%) oong ) doen
hiéu riéng nén Rog
(g/em’) | (MPa)
HT SIOQ F6203 CaO MgO SO3 A1203 Loss 313 46.2
PCB40 | 19,30 3,69 59,86 3,07 3,06 6,04 3,48 ’ ’
Bdng 2. Thanh phdn khoang vat cua xi mang
CsS (%) CS (%) CsA (%) C4AF (%)
51,34 16,62 9,45 11,22
2)  Phu gia khodng: Dung tro bay dé ché tao bé tong co tinh chat vat Iy nhu sau:
Bdng 2. Tinh chat vdt ly cua phu gia khoang
P06 min Loss Ty $0 cuong
Tén PGK %héi luc_m% (Llfgng sot SOs (%) (mét khi do ‘ Nudc yéu cau
riéng (g/cm’) trén sang nung) (90 ngay) (%)
0,08mm) (%) (%) (%)
Tro bay PL 2,30 4,3 0,16 8,0 109,7 103,5
Bing 2. Thanh phan héa hoc ciia phy gia khodng (%)
SiOz F6203 CaO A1203 MgO SO3 Loss K20 NazO TiOz
60,62 6,85 1,96 22,22 1,16 0,16 2,74 2,46 0,50 1,18

3) Cot liéu ding cho bé téng:
a) Cot liéu nho: Dung cat vang Séng Lo, sach, cap phdi dat yéu cau; Cac tinh chat vat i cua cat
thé hién ¢ bang 3 dudi day:

Bing 3. Tinh chdt vdt ly ciia cot liéu nhé ( cdt)

Khbi 1 ie Khbi 1 ;
01 uc.m% rieng o1 Uf@mg3 D6 4m (%) M6 dun d6 16n
(g/em’) don vi (g/cm’)
2,67 1,65 2,4 2,20

b) Cot liéu Ion (Pd dam)
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Thi nghiém dung 2 loai d4 dam khac nhau:

Mot loai nghién tir da voi, mot loai nghién tir da

Granit dic chéc, ¢ thanh ph?ln hat tdt, Dmax cta

Bing 4. Tinh chdt vat Iy cia cét liéu I6n ( Dd dam)

2 loai da dung nhu nhau la 40mm; Thi nghiém xac
dinh do ran chic kho, 4m va mé dun dan hdi cua 2
loai d4 thé hién ¢ bang 4 dudi day:

, , Cuodng do né

Loaidaqar | KHOiuong | Khdi luong “ZZg kﬁénen Cuong d6 nén | M6 dun dan
' riéng (g/cm3) | don vi (g/cm3) P dap am (MPa) | hdi (GPa)

(MPa)

b4 da hé

4 dam che 2.75 1,67 131 87 40,5

tu da voi

b4 da hé

4 dam che 2.80 1,70 150 140 70

tur da Granit

3.2 Thi nghiém mot $6 ddc tinh ciia BTPL
Pé thi nghiém madt s6 tinh nang cua BTDL,

tién hanh tron bé tong véi cung ty 1& vat liu
nhu nhau, vo1 2 loai da dam khac nhau.

Bing 5. Cap phoi ciia bé téng dam lin ding dé thi nghiém

Tron the .
Ky hiéu Nr[(';g (;31 Luong dung vat lidu cho 1 m® BTBL (kg)
Sp 4 Nude Xi mang Tro bay Cat ba
100 108 72 832 1358

Ghi chii:1) BTPL cap phéi 2, 1y 1¢ phoi trén: Bd trung binh : Pd nhé = 40: 60 (%); Dmax = 40mm
2) Dung 0,7% Phu gia hoa Plasment 96, D cong tac VC =7 -10s

Tién hanh thi nghiém xéac dinh duoc mot sé tinh
nang co hoc cua BTPDL nhu bang dudi day:

Tron bé tong, diic mau, bao dudng trong diéu
kién tiéu chuan (PTN), d&én 28 va 90 ngay tudi.

Bing 6. Két qua thi nghiém BTDL ding 2 logi dé dam khdc nhau

, . | Cuong do chi
o o Cuong d6 chiu cit | Cuong do chiunén miu | — one £0
Ky hiéu Loaida (MPa) lap phuong (MPa) nén mau tru
mau dam P PAong (MPa)
28 ngay 90 ngay | 28 ngay 90 ngay 28 ngay
~
SP, am 1,00 1,55 13,2 16,8 8,1
da voi
SP, Dam Granit | 0,91 1,47 14,0 17,5 8,7

Bing 7. Két qua thi nghiém BTPL ding 2 logi dd dam khdc nhau (tiép)

Gid trikéo | Tinh toan hé
M6 dun dan | Cuong d6 chiu | Mo dun dan dﬁ;aci }Z’n . (A’)H;(hé(r)lannlft
Ky hiéu miu | hdinén (GPa) | kéo (MPa) | hdikéo (GPa) (109 ® (x 1§4)
28 ngay 28 ngay 28 ngay 28 ngay 28 ngay
SP, 9,598 0,75 9,083 121 0,65
SP, 13,330 0,76 12,378 95 0,41
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3.3 Nhan xét:

Tir bang 6, 7 két qua thi nghiém cho thdy: Vi
cap phdi bé tong dAm lin nhu nhau, chon 2 loai d4
dam co tinh ndng vat ly va co hoc khac nhau, tinh
ning co hoc cia BTPL sé& khac nhau; Thiy rang
voi1 bé tong SP, da dam granit so voi bé tong SP,
da dam tir da voi, thi cudng do chiu nén miu bé
tong SP; tang khong dang ké (ké ca o tudi 28 ngay
hodc 90 ngay), nhung cudng do chiu cat thi giam
dang ké. Mo dun dan hoi nén va kéo cua bé tong
SP, déu 16n hon dang ké so véi bé tong SP; (16n
hon tir 39 — 24%), gia tri kéo dan cuc han ctua bé
tong SP; 16n hon SP; 1a 21%.

Tir két qua & bang 7, ldy hé s6 bién dang
nhiét cia BTDL o = 7x10°/°C, su ting doan
nhiét & 28 ngay tudi cia BTPL AT =20°C, dung
cong thire (1) & trén ta tinh duoc hé sé khang
nut @ cua 2 loai bé tong nhu cot cudi cua bang
7; Hé s6 @ ctia SP; la: 0,65x10™ 16n hon @ cua
SP, 1a: 0,41x10™,

Diéu d6 cho thdy BTPL dung d4 dim c6 do

Tai liéu tham khao:

[1] J7Hpg =%, AgEEIEE AR, SR ErERE.

ran chic va md dun dan hoi 16n c6 kha ning
khang nit kém hon.

4. KET LUAN

Hién nay, xdy dung dap BTPL khéi 16n trén
Thé giéi n6i chung va Viét Nam noi riéng déu
c6 hién tugng sinh céc vét nut trén bé mat hodc
trong khdi d6 bé tong, diéu d6 lam anh hudng
dén chat luong BTPL va d& sinh ra hién tuong
thAm qua bé tong, giam do bén cong trinh. Tinh
khang nit cia BTPL bi anh huéng béi nhicu
yéu t6 nhu: cip phdi, nhiét do, thi cong, v,v....
Bai viét nay bang phan tich 1y thuyét va thuc
nghiém cac tac gia di chi ra rang cdt lidu (dic
biét 1a c6t liéu 16n) c6 anh huong dang ké dén
tinh khang nit cia BTDL.

Pé biéu thi kha ning khang nirt cia BTDL ¢6
thé dung hé s6 @ (cong thirc (1)) dé tinh toan so
bd va danh gid kha nang khang nit cua BTDL.
Tir d6 trong thiét ké cip phdi BTPL lya chon
cdt liéu hop 1y vira dam bao cudng do vira ngin
ngira va han ché nit né trong BTDL.
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Abstract
A STUDY OF AGGREGATE CHARACTERISTICS AFFECTING THE ANTI-CRACKING
CAPABILITY OF ROLLER COMPACTED CONCRETE (RCC)

Dr. Nguyen Nhu Oanh
Building Materials Deparment

The aggregate characteristic’s affecting anti-cracking capability of Roler Compacted Concrete (RCC)
are studied in theory and experiment. An anti-cracking parameter ® is introduced to indicate the anti-
cracking capability of RCC. The parameter ® can then be used as a guide line to evaluate the anti-cracking
capability of RCC mixed with aggregates of different modulus of elasticity and strengh.

Key words: anti-cracking capability; aggregate characteristics, Roller Compacted Concrete (RCC).
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