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Tom tat

Nghién ctu cung cdp co s& khoa hoc cho viéc tai ché, sir dung ngudn vat lieu dia phuong trong viéc san xudt bé tong thuong pham,
nham dua ra huéng giai quyét ngudn vat liéu phé pham trong khai thac da va thay thé nguén cat tr nhién dang ngay mot khan hiém.
Trong nghién ctu nay, thuc hién viéc khao sat, danh gia ngudn vat liéu cét nghién va da phé€ pham (hat nho hon 5 mm) tai mot s6 mo
da trén dia ban thanh phd Ba N3ng. Qua trinh 18y mau vat liéu, thi nghiém va danh gid chat luong duoc ti€n hanh theo tiéu chuin
TCVN 9205-2012. K&t qua nghién ctu cho thdy nguodn vat lieu nay chua dap tng vé chi tieu thanh phan hat cét lieu sir dung trong bé
tong xi mang, can tién hanh cac budc x ly ty 1é hat min bang phuong phap gan rira, tuyén uot hodc tuyén tach kho trong cong doan
x(r ly hat min cta cong nghé san xuét cat nghién déi voi ngudn da phé phdm tai dia phuong. Nghién ciu tap trung vao viec thiét ké cap
phéi bée tong thuong phdm st dung cat nghién da qua xu ly thay thé cho cat song vai ti 1& 0%, 30%, 50%, 70% va 100% trén co s& van
dam bdo vé tinh cong tac (do sut 16 + 2 cm), kha ndng luu gitr do sut trong thoi gian lon hon 90 phit va dam bao cuong do cho be tong
mac 30.

Tu khéa: Cat nghién, da phé pham, cat song, bé tong, do sut.

Abstract

This study provides a background for using of recycled materials in the production of commercial concrete, to provide a solution for the
source of waste materials in quarrying and to replace natural sand. This study carried out the survey and assessment of crushed-sand
sources and waste rock (the grain diameter is less than 5 mm) in Da Nang city. Material sampling, testing and quality assessment were
conducted according to TCVN 9205-2012 standard. Research results show that current material source has not met the criteria of
aggregate particles used in cement concrete. It is necessary to take steps to treat the ratio of fine particles by washing decantation, wet
sorting or dry separating in the fine-grained processing stage of crushed sand production technology for local waste rock sources. The
study focused on the design of the commercial concrete mix using treated ground sand to replace river sand at a rate of 0%, 30%, 50%,
70% and 100% on a guaranteed basis. on work (slump) 16 + 2 cm, slump retention for more than 90 minutes and ensure strength criteria
for concrete.

Keywords: crushed-sand, waste rock, natural sand, concrete, slump.

1.Gidi thiéu

Trong thoi gian qua, trén linh vuc xay dung dang rat nan gidi
tinh trang str dung va khai thac cat ti nhién mot cach tran lan, thiéu
hut trdm trong ngudn cung cdp cho xay dung va do thi hoa hién
nay. Heé luy cda van dé nay ddi vé6i cd nudc noi chung va dia ban
Quang Nam, Da Ndng ndi rieng la tinh trang can kiét ngudn vat
lieu cat, “cung khong da cau” nan khai thac cat mot cach 6 at, tréi
phép dién bién phuc tap...gay ra tinh trang x6a mon, sat I& nghiém
trong trén nhiéu nhanh song & céc dia phuong. Van nan 6 nhiém
moi truong, tac dong ngudn nudc sinh hoat, tinh hinh an ninh trat
tu phuc tap gay nén nhiéu su bic xdc trong nhan dan.

Cuing trong linh vuc xay dung, dé dap ung nhu cau phét trién
clGa xay dung co ban trén dia ban thanh phé DBa Nang va tinh
Quang Nam hién nay c6 trén 10 don vi véi hon 20 tram bé tong
thuong phdm chuyén cung c&p bé tong cho hau hét cac cong trinh
xay dung trén dia ban, tinh trang khai thac tai cac mo da dam dé
phuc vu san xuat tao ra moét luong lon nguyeén lieu 1a da phé phdm,
nhung hién nay chi str dung dé san |dp cho cac cong trinh dan dung

nho hodc dung cho cap phdi dd ddm nén duong va be tong nhua
duong. Mot luong l6m con lai tro thanh phé phdm tdn lai cac mo
khai thac, gay nén tinh trang 6 nhiém moi truong khong khi va moi
truomg nuéc do cac thanh phan hat min, bui trong d6 gay ra. Dé
giai quyét cac van dé vé khan hi€m ngudn cat song va san pham tir
khai thac da (da mat). Ngay 9/6/2017 chinh phu da ra nghi quyét
s6 46/NQ-CP vé “Gidi phap khidc phuc tinh trang khan hiém cat
xay dung & moét s6 dia phuong; cac giai phdp san xudt vat lieu thay
thé cat tu nhién dé han ché tinh trang khai thac cét long song”;
cung véi d6, cac van ban cta Bo Xay dung tai: Cong van sO
1313/BXD-VLXD ngay 09/6/2017 gui Thu tuong Chinh phu vé viec
“Gia céat xay dung, dé xudt cac giai phap”; Cong vin s6 1421/BXD-
VLXD ngay 22/6/2017 vé viéc “Dé nghi Uy ban nhan dan cac tinh
thanh phé truc thudc Trung uong chi dao cac co quan lién quan
tinh toan can doi cung cau cat xay dung va vat liéu san ldp, han
ché str dung cat tu nhién khai thac tir long song dé lam vat liéu san
[dp, st dung cét tu nhién tiét kiém co6 hiéu qud, dic biét s&r dung

AR/ .

céat nghién nhan tao cho bé tong va vira thay thé cét tu nhién”; Cong
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van s& 1531/BXD-VLXD ngay 05/7/2017 gt Van phong Chinh pha
vé viéc “Tang cuong quan ly nha nudc déi voi hoat dong khai thac
kinh doanh cat, séi”.

Thuc trang nay cho thay van dé ting cuong khoa hoc cong
nghé nhdam nghién ctu khao sét, danh gia, tim kiém gidi phap xu
ly ngudn vat lieu da phé phdm tai dia phuong theo cac tinh chat
co ly cta cat nghién, tir do thiét k€ va thuc nghiém céac thanh phan
cdp phoi theo dinh huong thay thé cho cat song dung trong hén
hop bé tong nhung van dam bao vé tinh cong tac (do sut), kha nang
luu gitr do sut trong hén hop bé tong thuong pham dé dap ung nhu
cau xay dung va gop phan giai quyét bai toan 6 nhiém moi ruong
hién nay.

2.Khao sat ngudn vat liéu va thi nghiém tinh chét co ly cua
cét nghién va da phé& phdm (d4 mat - hat nhé hon 5 mm).

Dai vai vat liéu cét nghién va da phé pham (dd mat), day la
d6i tugng nghién cdu nén cac mau sé duoc 18y & nhiéu mo da khac
nhau, phan b6 rai rac trén dia ban thanh ph Ba N3ng dé tién hanh
thi nghiém chi tiéu co ly dau vao va lua chon nguén hop ly dé phuc
vu cho cac phan tiép theo cia nghién ctu. Cac mé duoc tién hanh
khao sat bao gom:

+ Mau cat nghién H6 chuon, xa Hoa Ninh, Hoa Vang, TP Da
Nang.

+ Mau da phé& phdm : H6 chudi, phuong Hoa Khanh Béc,
Lien chiéu, Da Ning.

+ Mau da phé phadm: Da Son (A va ll) , phuong Hoa Khanh
Nam, Lién chiéu, Da Nang.

+ Mau da phé phdm: Phudc Tuong , phuong Hoa Phat, Cam
le, Da Néng.

Chitieu co ly, thanh phan hat clia cat nghién va da phé& pham
duoc thi nghiém theo tieu chudn TCVN 7572:2006 va yéu cau ky
thuat trong TCVN 9205-2012 va két qua cho & bang 1.

Bang 1. Chi tieu thanh phan hat cta cét nghién va da phé phim

Thanh phan cép phéi hat
Luong sét tich lay (%)
Co Cat Dé{ Da Bhé Da Bhé Da Bhé
) N phé pham pham pham
sang nghién < . . .
. pham | PaSon | PaSon | Phudc
(mm) Ho . R
Chudn Ho A Il Tuong
Chudi
5.00 0.00 0.00 0.00 0.00 0.00
2.50 30.55 19.20 35.76 19.29 22.06
1.25 54.98 38.37 57.84 34.67 41.36
0.63 68.93 52.81 69.37 55.03 63.28
0.315 79.76 68.36 77.78 66.95 70.11
0,14 84.80 79.26 83.10 80.44 80.70
<0,14 100.00 | 100.00 | 100.00 100.00 100.00
M6 dun
do lon 3.19 2.58 3.24 2.56 2.78
(Ma)
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Hinh 1. Biéu d6 thanh phan cta cat nghién va da phé phdm

Nhan xét: Theo TCVN 9382:2012 - Chi dan ky thuat chon
thanh phan bé tong st dung cat nghién.

Mau cét nghién HE chudn c6 mo dun do lon, Mdl = 3.19
cao; luong hat tir 2.5 mm dén 5 mm Ién hon 20% va luong hat nhé
hon 0.15 mm I6n hon 15%, khong ph hop yéu cau ky thuat dung
dé ché tao Bé tong. Can nghien ctu hudng phdi tron thanh phan
c6t lieu va xtr ly giam hat nhé hon 0.15 mm trude khi str dung cho
hon hop beé tong.

Mau dé phé phdm HE chudi c6 mo dun do lon co Mdl = 2.58,
nam & gia trj trung binh, phu hop véi hén hop bé tong bom va bé
tong c6 yéu cau mac chéng thdm; Luong hat tir 2.5 mm dén 5 mm
nhé hon 20%, phu hop dé dung trong bé tong st dung cat nghién.
Nhung luong hat nhé hon 0.15 mm I6n hon 15%, khong dam bao
yéu cau ky thuat. Can nghién ctu bién phap giam % hat min hoac
phai tron gitra cac loai cat, trudce khi thiét ké cap phoi bé tong.

Mau da phé phdm Da Son (A) c6 Mdl = 3.24, I6n, luong hat
tir 2.5 mm dén 5 mm lén hon 20 % va lugng hat nhd hon 0.15 mm
lon hon 15 %. Mau khong dat cac yéu cau cho phép dung dé ché
tao Bé tong. Can nghién ctu hudng phdi tron thanh phan cét lieu.

Mau da phé phdm Da Son (I) c6 Mdl = 2.56, ndm & gid tri
trung binh pht hop voi hén hop bé tong bom va be tong co yéu
cau mac chdng thdm; Luong hat tir 2.5 mm dén 5 mm nho hon
20%, pht hop dé dung trong bé tong sir dung cat nghién. Nhung
luong hat nho hon 0.15 mm lon hon 15%, khong dam bao yeu cau
ky thuat vé cat nghién s dung cho bé tong. Can nghién cau bién
phép gidm % hat min hodc phdi tron gitra cac loai cét, trudc khi
thiét k€ cap phdi bé tong.

Mau déa phé phdm Phudc tuong ¢ Mdl = 2.78, ndm & gia tri
cao, lugng hat tir 2,5 mm dén 5 mm lén hon 20%, khong phit hop
voi hén hop bé tong bom va bé tong c6 yéu cadu méac chéng tham.
Lugng sot tich lay trén ¢ sang 0.315 mm thap, khong dong déu vé
thanh phan cap phdi hat. D&i voi cohat nhd hon 0.15 mm ¢6 luong
sot tich lay 16n hon 15%, khong dam bdo yéu cau ky thuat vé cat
nghién sir dung cho bé tong. Can nghién ctu bién phap giam %
hat min, phdi tron gitra cac loai cat dé tang thanh phan hat & tir
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0.315 dén 0.63 mm va giam luong hat tir 2.5 mm dén 5 mm, trudéc
khi dua vao cap phoi bé tong.

3. Nghién ctu xtr ly ngudn da da phé& phdm theo yéu ciu ky
thuat cda cat nghién va dé xu4t cai tao ngudn da phé phim tai dia
phuong

3.1. Dé xu4t cdi tao ngudn da mat tai dia phuong

Dé xtr ly thanh phan hat min trong san xudt cat nghién hien
nay, cong nghe st dung thong thuong theo phuong phép tuyén uét
hodc tuyén tach kho. Mbi cong nghé c6 uu nhuoc diém khac nhau
nhung déu c6 nhiem vu loai bd bui ra khoi cat. Hien nay doi voi
cac nudc tién tién trén thé gi¢i, xu hudng sir dung phuong phap
tach uot chiém da s6 hon. Ly do nam & chi phi dau tu va hiéu qua
mang lai. Phd bién nhadt khu vuc vé lam cat nhan tao c6 Han
Qudc, Thai Lan, Nhat Ban, An Do voi cac tram nghién cat tir da va
s6i song. Trén co s& két qua khao sat mot s6 ngudn vat lieu tai dia
phuong va trang thiét bj hién nay, viec dau tu x ly, céi tao ngudn
da phé pham tai dia phuong dé dung trong bé tong la rat kha di.

3.2. Xt ly nguén vét liéu dung trong nghién ctiu

3.2.1. Lua chon ngudn vat lieu nghién ctu

Hién tai, O mé da H6 Chuén trén dia ban thanh phd DBa Nang
6 tién hanh sin xudt san phdm cat nghién, nhung cha yéu phuc vu
cho cac tram bé tong nhua nén trir luong khong nhiéu va thanh phan
hat khi xtr ly trong qua trinh nghién khong dam bao dé dung trong
hoén hop bé tong xi mang.

Mat khac, hién tai & cac mé khai thac da khac, lugng du thira
cla qua trinh nghién da dang ton tai mot trir luong rat Ion la da phé
ph&m nho hon 5 mm (hay con goi la da mat). San phdm nay, néu
qua qua trinh xt ly loai bé bét thanh phan hat min nho 0.14 mm
bang cac day chuyén trong phan doan x{ ly hat min ctia cét nghién,
thi thanh phan hat ctia nguon da phé€ phdm nay, c6 thé nghién ciu
str dung duoc trong hon hop bé tong va bé tong xi ming.

Trén co so khdo sat va cac budc thi nghiém da tién hanh ban
dau, nghién ctu lya chon mau da phé phdm nho hon 5 mm HE chudi
dé tién hanh cac budc xtr ly thanh phan hat theo yéu cau ky thuat
clia cat nghién duing cho bé tong.

Mau da phé& phdm H6 Chudi sau khi xtr ly sé dugc goi chung
la cat nghién.

3.2.2. Xt ly vat liéu nghién ctu va thi nghiém kiém tra cac chi
tiéu co ly cua vat liéu.

+ Phuong phap xt ly hat min: st&r dung sang dé gan rira.

+ Xac dinh chi tiéu co ly cta vat liéu : theo TCVN 9205-2012:
Cat nghién cho bé tong va vira.

Trong qud trinh gan rra vat lieu da phé phdm ham luong hat
min nhé hon 0.14 mm xuéng con ty lé thanh phan nho hon 15%
theo chi dan ctia TCVN 9382:2012, nhung van gitt ty & hat nay cao,
dé dam bao tinh tng dung xtr ly ngudn da phé pham tai dia phuong.

Két qua thi nghiém cac chi tieu co ly cia mau cét nghién duoc
thong ké trong bang 2 va bang 3.

Bang 2. Chi tieu thanh phan hat cta cét nghién (da x ly)

Thanh phan cip phdi hat
Co sang Luong sot tiing sang Luong sét tich Ity
(mm) (0/0) (0/0)
5.00 0.00 0.00
2.50 19.46 19.46

Thanh phan cép phéi hat
Co sang Luong sot tirng sang Lugng sét tich lay
1.25 19.44 38.90
0.63 21.83 60.73
0.315 15.76 76.49
0,14 11.06 87.55
<0,14 12.45 100.00
Béng 3. Cac chi tiéu co ly clia mau cét nghién (da xu ly)
Cac chi tiéu thi ) . Tieu Chuan
. Donvi | Kétqua . A
nghiém thi nghiém
Khéi luong s
AA (g/cm’) 2.775 TCVN 7572-4:06
riéng
Khéi luong thé s )
tich (kho) (g/cm?) 2.730 TCVN 7572-4:06
Khéi luong thé N )
tich (bio hoa) (g/cm’) | 2.746 TCVN 7572-4:06
Khéi luong thé s
. . (Kg/m®) | 1598.5 TCVN 7572-6:06
tich xop
DO héng (%) 41.45 TCVN 7572-6:06
Do hit nudc (%) 0.59 TCVN 7572-4:06
Ham luong (%) | 0.0062 | TCVN 7572-15:06
clorrua
Modyl do Ion 2.83 TCVN 7572-2:06
Luong hat < (%) | 1245 TCVN 7572-2:06
0,T4mm
o =80
o= - /“
n l‘ -- 1 Q M=~
?O [ Pid ot 2
32 - -
T |1 " 38 -~
EO ! /, 4" i
;C% g ! ;“’ g -
5 ”,,' 76,49
ga [ 5’7'5$
5350.14 0.63 1.25 2.5
-5 C& sang,mm

Hinh 2. Biéu d6 thanh phan cua cat nghién (da xu ly).

Theo TCVN 9382:2012, mau cat nghién (da xtr ly) c6 Mg = 2.83,
nam & gid tri cao, ddi voi hon hop bé tong bom va bé tong co yeu
cau mac chong thdm can st dung céat hdn hop duoc phdi tron gita
cat trén va cat c6 My thap; Lugng hat tir 2.5 mm dén 5 mm nhé
hon 20%, phu hop dé dung trong bé tong str dung cho hén hop bée
tong.

Chi tiéu co ly vé thanh phan clorua trong mau cét nghién la
0.0062 dam bao yéu cau ky thuat trong TCVN 9205 vé cat nghién
diing cho bé tong va vira (< 0.01 déi voi bé tong dung trong cac
két cau bé tong cot thép tng luc trudc; < 0.05 doi véi bé tong dung
trong cac két cdu bé tong, bé tong cot thép va vira thong thuong.

3.3. Thi nghiém co ly cGa ngudn vt lieu dugc thay thé

Cat song dung trong nghién ciu c6 ngudn géc khai thac tir
mo Cat Ha Nha — huyén Bai loc, tinh Quang Nam. Day la ngudn
cung cdp cét chinh cho cac tram bé tong thuong phdm va cac cong
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trinh xay dung trén dia ban thanh phé Ba Nang. Két qua thi nghiem
thanh phan hat cia mau duoc thong ké & bang 4.
Béng 4. Thanh phan hat cta cét song

Thanh phan cip phdi hat
Co sang Luong s6t timng sang Luong sot tich Ity
(mm) (%) (%)
5.00 0.00 0.00
2.50 8.16 8.16
1.25 13.10 21.27
0.63 2411 45.38
0.315 40.47 85.85
0,14 11.95 97.80
<0,14 2.20 100.00
. .'— ,—-"""#’ s1q_-—-—"‘—_-_-_ o
z : ’,-' 212?__-"'
5 S i =
5 - : _"/ 4538 "
% ° T/
5= L
Y s
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0.14 0.63 1.25 25 5
0315 )
C&r sang,mm

Hinh 3. Biéu d6 thanh phan cua cat song.

Theo TCVN 7570: 2006, mau cét song c6 Mg = 2.51 > 2
thudc nhom cat hat tho, dat céc yéu cau ky thuat. Cac chi tieu khac
cla cac ddm bao yéu cau ky thuat dung cho bé tong. Do dic thir
dia hinh, day 1a loai cét phd bién & mién trung noi chung va ba
Nang noi rieng, nén viéc loai chon loai cat nay dé sir dung phdi
tron voi cat nghién la pha hop.

4. K&t qua thi nghiém tinh cong tac ctia hén hop bé tong duoc
thay thé& bing cat nghién dugc xtr ly tir d4 ph& phdm trén dia ban
thanh phé Da Néng

4.1. Lya chon ty lé phdi tron cat.

Tién hanh phdi tron hai loai cat song va cat nghién, qua trinh
phdi tron dugc thuc hién theo don vi thé tich, sau d6 quy vé khoi
luong dé thuan tien trong qua trinh dinh luong vat lieu cho cép
phoi. Két qua phdi tron duoc thé hién trong bang 5.

Béng 5. Chi tiéu thanh phan hat clia cat phdi tron

Luogng sot tich Ity trén sang, clia

Cat Cat Cat

O 1 jo0% | 1009 | om8 | sonel | song/

ol I B B
(mm) song nghién nghién | nghién | nghién
70% / 50% / 30% /

30% 50% 70%

5 0.00 0.00 0.00 0.00 0.00
2.5 8.16 19.46 11.68 13.96 16.19
1.25 21.27 38.90 26.75 30.32 33.80
0.63 45.38 60.73 50.15 53.25 56.29
0.315 85.85 76.49 82.94 81.05 79.19
0.14 97.80 87.55 94.61 92.54 90.52

MdI 2.58 2.83 2.66 2.71 2.76
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Hinh 4. Biéu do thanh phan hat phdi tron cét song - cat nghién.

Theo yéu cau ky thuat ca TCVN 9205:2012 vé cat nghién
cho bé tong va vira, lugng sét tich lay trén sang 0.14 mm d6i véi
cét tho dung cho bé tong ndm trong khodang (80 - 95 %) va muc
3.2.2 - TCVN 9382:2012 - Chi dan ky thuat chon thanh phan bé
tong s&r dung cat nghién, nén st dung cat c6 luong hat tir 2,5 mm
dén 5 mm khong lon hon 20 % va luong hat nh6 hon 0,15 mm tur
5 % dén 15 %. Trong qua trinh x{ ly hat min cGa ngudn da phé
ph&m phuc vu cho nghién ctu theo huong giam t6i thiéu cong tac
tuyén u6t vat lieu (muc 2.3.1.2) nhdm dam bao tinh ung dung xu
ly nguon da phé& pham tai dia phuong. Dua vao co sd trén va két
hop bang 8, hinh 8, luong hat trén sang 0.14 & ty lé phdi tron cta
Cat song/Cét nghién (70% / 30%) 12 94.61% , nghién ctu lua chon
cac cap phdi be tong cta mac thiét ké C30 ¢ tudi 7 ngay, co ty lé
phdi tron Cat song/Cat nghién lan luot la:

+100% Cat song / 0% Cat nghién (C30_100S/0N), day la cap
phoi dé doi sanh

+ 70% Céat song / 30% Cat nghién (C30_70S/30N)

+ 50% Cat song / 50% Cat nghién (C30_50S/50N)

+ 30% Cat song / 70% Cat nghién (C30_30S/70N)

+ 0% Cat song / 100% Cat nghién (C30_0S/100N)

4.2. Thiét ké thanh phan cdp phéi :

Yeéu cau dit ra trong qua trinh thiét k&: Can dat do sut, kha
nang duy tri tinh cong tac (luu gir do sut) cta hén hop bé tong va
van dam bdo vé cuong do bé tong can thiét k&, nhdm phu hop véi
diéu kien str dung trong linh vuc be tong thuong pham.

Co so thiét ké thanh phan cdp phdi dugc ti€én hanh theo,
TCVN 9382:2012 - Chi dan ky thuat chon thanh phan beé tong s
dung cat nghién.

TCVN 10306: 2014 Bé tong cuong do cao - thiét ké thanh
phan mau hinh try.

Qud trinh tinh toan vat liéu thay thé duoc thuc hién theo don
vi thé tich, sau d6 quy vé don vi kh6i lugng dé thuan tién trong qua
trinh dinh luong vat liéu cho cdp phdi. Két qua thiét ké cap phai
duoc cho trong bang 6.
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Bang 6. Thanh phan cp phdi bé tong thiét ké.

R Thanh phan vat liéu cho 1 m3 bé tong
Ty lé phoi
Ki hiéu cdp phéi tron Xi mang Cat (kg) ba dam (kg) ) Phu
Cat song/ PCB Nudc Gia
2 40 o o 5x20 5x10
Cat nghiéen Cat song Cét nghién
(kg) (mm) (mm) (Lit) (Lit)
C30_100S/0N 100/0 410 770 0 856 214 172 4.51
C30_70S/30N 70/30 410 539.0 243.7 856 214 176.5 4.51
C30_50S/50N 50/50 410 385 406.2 856 214 179 4.51
C30_30S/70N 30/70 410 231 568.6 856 214 182 4.51
C30_0S/100N 0/100 410 0 812.4 856 214 186 4.51
Béng 7. K&t qua theo doi tinh cong tac ctia hdn hop bé tong
’ ’ Thoi gian (Phat
Ki hiéu cap phoi 01 gian (Phay)
5 30 45 60 90 120 150 180 210
C30_100S/0N 18 17.5 18 17 16.5 15.5 14.5 12.5 6.5
C30_70S/30N 18 18 17.5 16 16 15.5 14 7 -
C30_50S/50N 18 17.5 17.5 16.5 16 15 13.5 5.5 -
C30_30S/70N 18 18 17.5 16 16 14.5 11.5 3 -
C30_0S/100N 18 18 17.5 15.5 14.5 12.5 7 - -

4.3. Thyc nghiém tinh cong tac ctia hén hop bé tong :

Cac hén hop bé tong duoc tron bing may tron cudng budc
truc ngang (theo quy trinh tron hai bac & cac tram bé tong thuong
phdm)

Nhiét do tron ban dau khong ché dudi 40°C, nhiet do duy
tri cGia hén hop khi tién hanh kiém tra kha nang luu gitr do sut cta
hén hop la 35°C dé dam bao diéu kién cda hon hop be tong
thuong pham.

Trong qua trinh thuc nghiém c&p phoi can xac dinh chinh
xac khodng thoi gian duy tri tinh cong tac (luu gir do sut) caa hon
hop. Khi ti€n hanh diéu chinh dé dat duoc cap phoi c6 do sut phu
hop thi can loai bo va ti€n hanh tron lai cap phoi da dat yeu cau
dé tién hanh theo doi tinh luu git do sut.

Qua trinh thyc hién, yéu cdu ky thuat tuan theo TCVN
9340:2012 vé Hén hop bé tong tron san.

Két qua theo doi tinh cong tac cta hén hop beé tong dugc
thé hién & bang 7.

Pham vi luu syt Cdn trén

= Pham vi luvu syt: Can dudi

o0 105 120 135 150 165 180

Thiri gian (phuat)

Hinh 5. Biéu d6 theo doi tinh cong tac cdia hén hop bé tong

Thoi gian duy tri tinh cong tac cGa cac hén hop bé tong thiét
k& déu co6 kha nang duy tri tinh cong tdc hon 95 phit. Hon hop

bé tong st dung cét tu nhién c6 thdi gian duy tri cao nhat trong
nhom c&p phdi, cac cap phdi con lai mat dan tinh cong tac khi ty
lé str dung cét nghién tang lén. Tuy vao ddc diém cta hang muc
thi cong, co thé lya chon cap phdi phu hop trong qua trinh st
dung.

Ban than hat min trong cat nghién c6 bé mét go ghé, goc
canh hon cat song nén trong hén hop bé tong sé lam gitr mot
luong nudce tu do, ting stc cang mat ngoai clia nudc gay nén hién
tuong suy giam nhanh do sut cta hén hop bé tong.

Déi v6i cap phéi dugc thay thé bing 100% cat nghién, tinh
cong tac kho duy tri hon céac cdp phdi duoc phéi tron gitra cat
song va cat nghién. Do quad trinh khi xtr ly cat nghién dam bao vé
thanh phan hat min < 15%, nhung ty lé lugng hat nay van con
cao, 12.45% (bang 2) lam tang ty dién bé mat, ban than hat c6 do
nham, gb ghé bé mit da lam gitr mot lugng nuoc tu do trong hén
hop, gay can tr¢ tinh cong tac cta phu gia, lam anh hudng dén
viéc suy giam do sut nhanh hon.

Theo hinh 5, ngoai trir cap phdi dugc thay thé bang 100%
cét nghién, do sut cta cac hon hop suy giam cham, kéo dai duoc
hon 120 phit, nhung sau d6 déu c6 xu huong giam do luu dong
mot cach dot ngodt, qua trinh nay anh hudng béi dac tinh phu gia
duy tri tinh cong tac. Ban chat cta phu gia dugc st dung nham tri
hoan qua trinh xay ra su thiy hoéa cta xi mang, giam stc cang
mit ngoai cda nudc dé tao nén do linh dong cho hén hop, sau
thoi gian kéo dai, xi ming bat dau xay ra qua trinh thay héa manh
l[am gidm luong nudc nhiéu gay nén sy suy giam dot ngot tinh
cong tac cda cac hon hop.

Dua vao biéu doé (hinh 5) c6 thé thay ring, nhém hdn hop
bé tong dung cét phdi tron déu co6 kha nang duy tri tinh cong tac
6n dinh va kéo dai hon, tach biét hén hop bé tong sir dung hoan
toan bang cat nghién. Cac cdp phéi khi dugc st dung cét phdi
tron, vé co ban c6 su xen ky cGa céc thanh phan hat min trong
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cat, ham luong hat min khi chén lap nhau sé lam giam stc cang
mdt ngoai cla nudc trén bé mat hat cat nghién. Giam tinh ndng
ngam nudc bé mat cta cac hat lon hon, tao diéu kién cho phu gia
dung trong hén hop duoc phat huy tinh cong tac.

Nhin chung, cac hén hop bé tong duoc phdi tron gitta cat
song va cat nghién van co tinh tuong dong vé dic diém cong tac,
dam bao duoc kha nadng s dung trong thi cong.

Dé6i voi cdp phdi sir dung thay thé bang 100% cét nghién
van phu hop véi diéu kien thi cong dé xa cho céc tram bé tong
thuong phdm co6 cu ly van chuyén gan hodc tram tron bé tong tai
cong truong.

4.4. Két qua thi nghiém cuong do chiu nén cua bé tong :

Cuong do mau thir dugc ti€n hanh theo quy trinh ASTM C39:
Tiéu chuén thi nghiém cuong do nén mau hinh tru & cac tudi 3
ngay, 7 ngay va 28 ngay dé kiém tra dién tién cuong do clia cac
cap phoi da thiét ké.

Két qua thi nghiém dugc théng ké trong bang 8.

Bang 8. K&t qua thi nghiém cuong do mau bé tong thiét ké
C30 SN: 16 + 2 ( 7 ngay tudi)

Cuong do nén miu
str| K hiéh‘é,°5p (Mau t?u 16 5 x 30 cm)
phol 3 Ngay 7 Ngay 28 Ngay

1 C30_100S/0N 24.4 34.2 40.0
2 C30_70S/30N 22.2 33.3 40.9
3 C30_50S/50N 21.3 35.3 43.2
4 C30_30S/70N 19.5 32.4 44.6
5 C30_0S/100N 20.6 33.6 44.5

Cwong d6 chiu nén (MPa)

28

Thei giah (ngay)

—&— C30_100S/0ON
--=¥=== C30_505/50N

+e+@-++ C30_70S/30N
— @— (C30_30S/70N

Hinh 6. Biéu db phat trién cuong do cta bé tong C30 theo thoi gian

Két qua thi nghiém cho thdy khi tién hanh thay thé cat song
bang cét nghién, can diéu chinh cap phoi dé dam bao tinh cong
tac cta hon hop bé tong nhung gia tri cuong do van dam bao theo
yéu cau thiét ké 30 MPa & tudi 7 ngay, do sut 16 = 2 cm.

Cuong do & 3 ngay c6 su chénh léch khoang 25% va cudng
do cla cap phdi str dung ty lé c6 cat nghién cang cao, cuong do
phat trién cham hon. Nhung & tudi 7 ngay chénh léch cuong do
chi con khodng 9% va cdp phai st dung cat nghién c6 xu huong
phat trién cuong do nhanh hon. O tudi 28 ngay, chénh léch cuong
do khodng 11.5 %, song gid tri cuong do ctia cac cdp phdi st dung
cét nghién lic nay c6 khuynh hudng cao hon bé tong st dung
100% cat song.
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5. Két luan:

Tir két qua khao sat thuc té cing voi co so ly thuyét khoa
hoc duoc nghién ctu, nhém tac gia dua ra nhan dinh vé cac
ngudn cdt lieu dd phé pham trén dja ban va tinh cong tac cta céc
hon hop bé tong duoc thay thé bang cét nghién dugc xdr ly nhu
sau:

Ngudn c6t lieu: Nhin chung, vat lieu da phé phdm tren dia
ban khong dam bao cac yéu ky thuat cta cat nghién st dung cho
bé tong, nhung kha nang cdi tao ngudn vat liéu nay theo cong
doan x{r ly hat min trong day chuyén x( ly cat nghién thi kha ning
tan dung ngudn vat liéu nay rat cao, dam bao kha ndng giai quyét
san phadm phé thai va tan dung duoc ngudn vat liéu pha hop thay
thé cat song.

Tinh cong tac cda hén hop be tong: Trén co so két qua
nghién ctu c6 thé nhan dinh rang, khi st dung nguén vat lieu
duoc xtr ly téi ché tir ngudn da phé pham trén dia ban theo quy
trinh cda cét nghién, cac hon hop bé tong dugc thay thé theo cac
ty lé van dam bdo tinh cong tac theo thoi gian, phu hop yéu cau
cla san xudt bé tong thuong pham. D&i véi san phdm hon hop bé
tong duoc thay thé bang 100% cat nghién, can can nhic diéu kién
thi cong thuc t€, quy trinh cdp (bom, d6 xa) do dac tinh cta hén
hop nay rat kho duy tri dugc tinh cong tac.

Bai bdao nay duoc tai tror boi Truong BPai hoc Bach Khoa —
DHPN voi dé tai co ma so : T2019-02-66
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