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TOm tit. D4 mi byi la san pham phu di kém trong qué trinh sang tach ra tir san phdm da nghién tai cac
moé da. Loai da nay co thé duoc sir dung 1am cét liéu nho thay thé cho cat sdng trong cac thiét ké cap phdi
bé tong. Nhém tac gia da nghién ciru va dua ra mot s6 khuyén nghi trong viéc sir dung loai cbt liéu nay
cho bé tong. Trudc tién, khi str dung da mi bui can phai nghién ctu k¥ tinh chat co 1y cling nhu thanh
phan hat cua nd. Tiép theo, khi thiét ké cip phdi bé tong khong nén diéu chinh ting qua 10% ham luong
Xi ming so v&i cac cap phéi thong thudng sir dung cét lam cét lidu nho. Va cudi cung, nén can nhic sir
dung phu gia hda hoc dé tang tinh déo cua bé tong tuoi qua d6 ciing lam ting dang ké cudong do bé téng
tudi tré (3 va 7 ngay tudi).

Tir khda. B4 mi bui, cbt liéu nho, cip phéi bé tong, tinh cong tac cua bé tong tuoi

SOME RECOMMENDATIONS ON THE USE OF DUSTY CRUSHED STONE AS FINE
AGGREGATE FOR CONCRETE MIX PROPORTION

Abstract. Dusty crushed stone is a byproduct in the sieving process of stone manufacture at the quarries.
This kind of crushed stone can be used as a fine aggregate instead of river sand in the conventional
concrete mix design. The authors have carried out a preliminary research and are able to give some
recommendations on the use of dusty crushed stone for concrete. First, when using this stone it is
necessary to study its mechanical properties as well as particle size distribution. Next, in the concrete mix
design the cement content should not be exceed 10% in comparison with the conventional mix using river
sand as fine aggregate. And finally, the chemical admixture should be added into concrete mixture in
order to increase the workability of fresh concrete, as well as to enhance concrete strength at early age (3
and 7 days) significantly.

Keywords. Dusty crushed stone, fine aggregate, mix proportion, concrete workability

1. PAT VAN PE

Tiéu chuan Viét Nam TCVN 7570: 2006 “C6t liéu cho bé tdng va vira - Yéu cau ky thuat” phan chia céat
ding cho bé tdng va vira ra thanh 2 nhém [1]: cat thé c6 mé dun d6 16n tir I6n hon 2,0 dén 3,3 va cat min
c6 mo dun d6 16n tir 0,7 d&én 2,0. Ciing theo tiéu chudn ndy thi cat min c6 mé dun d6 Ion tir 0,7 téi 1,0 chi
dugc dung dé ché tao bé tong méc toi 200 (cap B15), ¢t min c6 md dun d¢ lon tir 1,0 téi 2,0 chi dugc
ding dé ché tao bé tong mac téi 300 (cap B25). Do trix lugng cat thd (cat vang) cia nudc ta it, phan bd
khong dong déu & cac vung mién nén nhiéu noi phai nhap khau cat hoic van chuyén xa, gia thanh cao,
thleu su chii dong vé ngudn cat dé ché tao bé téng. Ngoai ra, viéc khai thac cat ngay cang kho khén do
nguon tai nguyén ngay cang can kiét ciing nhitng bign phap nghiém cdm cua nha nudc do hau qua cua su
khai thac btra béi gy sat I cac bo song anh huong dén an toan duong thity va cudc séng cua ngudi dan,
tac dong manh lam cho gi4 cat song bi day Ién cao.

Mot trong nhitng giai phap dé giam thiéu viéc s dung cat vang va cat sdng tir moi trudng tu nhién,
qua do ciing dong thoi dé ha gia thanh bé téng, d6 1a sir dung d4 mi bui c¢6 kich thuéc thanh phan hat
tuong duong. D4 mi bui 12 mat d4, kich ¢& tir 0 dén 5mm, duoc sang tach ra tir san phim d4 va thuong
dugc thyc hién ngay tai mo d4, nhu minh hoa trong Hinh 1. Loai d4 nay hién nay dwoc st dung nhiéu dé
lam gach 16t san, gach block, phu gia cho cong nghé bé tong duc dng cong va thi cong cac cong trinh giao
thong va phu gia cho cac loai vat liéu xay dung khac. Thém nira, voi viéc sir dung bé tong trong xay dung
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ngdy cang gia ting & nudc ta, thi trong hoi nghi Bé tdng chau A 1an tha 7 méi day duoc to chic tai Ha
Noi véi chu dé “Phat trién bé téng bén virng cho hién tai va tuong lai” [2], sir dung d4 mi bui lam cét liéu
nho cho thiét ké cap phéi bé tong la mot trong nhitng giai phap dugc danh gid cao phuc vu cho viéc phat
trién bé tong bén vitng. Theo mot nghién ctru danh gia cu thé thi ddi voi khu vuc thanh phé H5 Chi Minh,
do vi tri dia ly 1an can véi mot sé mo da tét cé trix lwong doi dao tai Bién Hoa — Dong Nai, hay Di An -
Binh Duong, viéc sir dung d4 mi 1am c6t liéu nho cho thiét ké cap phdi bé tong co thé 1am giam % chi phi
nguyén liéu dau vao so Véi viéc sir dung cat vang hay cat song vai chi phi van chuyén cao [3].

Tuy nhién, trong qua trinh trao ddi tham gia nghién ciru hop tac vai cac ky su c6 kinh nghlem lau nam
ciia Cong ty tu van, giam sat va kiém dinh cong trinh Bao Viét, tir thyuc tién cua viéc giam sat & cdng
truong thi cong dé mong cd st dung bé téng véi da mi bui la cdt lidu nho thi c6 phat hién mot sb 16i nhur
nhitng vét nut nho trén bé mat cua bé téng sau khi da ninh két, nhu minh hoa trén Hinh 2. Diéu nay lam
anh huéng rat 1on dén chét lugng caa cdng trinh sau ndy. Theo tham khao caa nhom téc gia voi cac ky su
nay thi trong cac thiét ké cdp phéi cua bé tong loai nay so vai thiét ké cip phdi cua bé tdng co st dung cét
vang lam cét liéu nho thi c6 thay dbi ting lugng xi ming va nudc dé ting tinh cong tac va do déo cia bé
tong tuoi. Viéc ting ham luong xi ming, dong thoi 1a thi cong d6 bé tdng véi khdi lugng va bé mat 16n
nhu d6 két cdu cong trinh méng cé thé 1a nguyén nhan dan t6i hién twong nit do bé téng xi ming téa
nhiét nhiéu trong qua trinh ninh két.

Véi nhitng ndi dung di dé cap ¢ trén, trong bai bao nay nhom tac gia hudng dén nghién ctu tim hiéu
vé viéc str dung d4 mi bui lam ¢t liéu nho trong thiét ké cap phéi bé tong, voi muc dich nhim dua ra mét
s6 Iuu ¥ va khuyén nghi nham ting hiéu qua sir dung cua loai cét lidu nay cho bé tong xi ming.

)

Hinh 1: D4 mi byi tai mé da Hinh 2: Vét nat trén bé mat bé tong tai cong trinh
56 573 buong Tén Lua, Binh Téan, TP. HCM

2. NGUYEN VAT LIEU SU DUNG
Cac nguyén vat liéu sau day da dugc sir dung trong nghién cuu nay:
2.1. Xi mang

Xi mang st dung trong nghién curu la xi méng podc lang PC40 Ha Tién dat cuong do nén 48,5MPa, thoa
man tiéu chuan TCVN 2682:2009 [4]. Céc tinh chat co 1y cua xi mang dugc dua ra trong Bang 1.
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Bang 1: Tinh chit co 1y cua xi ming

Stt Chi tiéu thi nghiém Phuong phap thir Ponvi | Két qua thi nghiém
1 | Khdi luong riéng TCVN 4030-2003 [5] | glcm? 3.11
2 | D6 min (Luong s6t trén sang 0,09) nt % 3.15
3 | Luong nudc tiéu chuan TCVN 6617-1995 [6] % 28,2
4 |_Thoi gian bat dau dong két nt phit 105
Thoi gian ket thic dong két nt phat 295
5 | Do 6n dinh thé tich nt mm 2.1
g |Gidihan bén nén tuoi 3 ngay TCVN 6016-1995 [7] | N/mm? 33,0
Gidi han bén nén tuodi 28 ngay nt N/mm? 48,5

2.2. Cot liéu nhé
Cbt liéu nho cat vang trong nghién ctru nay duoc Iy tir ngudn cat séng cua khu vuc 1an can Thanh Phd
Ho Chi Minh. Cat da duoc phoi kho sang loai bo c4c hat trén 5 mm. Céc tinh chit co 1y cua cat vang duoc
trinh bay trong Bang 2.

Cét lidu nho khac dugc sir dung trong nghién ciru nay d6 1a da mi bui tir mo da ¢ Bién Hoa-Bong Nai,
da c6 thanh phan hat 12 0- 5 mm. Céc tinh chat co 1y ciia cat vang dugc trinh bay trong Bang 3.

Bang 2: Tinh chit co Iy cuia cat vang 0-5 mm

Stt Chi tiéu thi nghiém Don vi Két qua thi nghiém
1 th‘)i lugng Ehé tich 6 trang thai béo hoa glem? 264
nudc- khé bé mat

2 | Khoi lugng thé tich xop glcm® 1.55

3 | D6 hong % 39,5

4 Ham lugng bui, bun, sét % 0,96

5 M6 dun do 16n - 2.2

6 | Tap chét hiru co - Dat

7 | Thanh phan hat - Dat

Bang 3: Tinh chit co Iy ciia d4 mi bui 0-5 mm

Stt Chi tiéu thi nghiém Pon vi Két qua thi nghiém

Khéi lugng thé tich o trang théai bdo hoa

1| nwéc- kho bé mat g/em® 267

2 | Khéi lugng thé tich xop glem? 1.67

3 Ham luong bui, bun, sét % 1,5

4 Ham luong hat mém yéu % 0

5 Do hat nude % 0,9

6 | Thanh phan hat - Mo dun d6 16n 2,0 - 2,2

2.3. Cét ligu Ién

Cét lieu 16n str dung trong nghién ciru, nhu c6 thé thay trong Hinh 3, la d4 ddm co thanh pl}ﬁn hat la 5-20
mm, giong nhu d4 mi bui cling dugc lay tr mo dd ¢ Bién Hoa-Bong Nai. Mot s6 tinh chat co 1y cua da
dam duoc thé hién trong Bang 4 bén dudi.
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Bang 4: Tinh chit co Iy cua d4 dam 5-20mm

Stt Chi tiéu thi nghiém Don vi Két qua thi nghiém
1 Kh,éi lugng t;hé EI’Ch & trang thai bdo hoa glem? 97
nudce- khé bé mat

2 | Khéi lugng thé tich xdp glcm? 1.58

3 Ham luogng bui, bun, sét % 15

4 Ham lugng thoi det % 14,9

5 Ham luong hat mém yéu % 0

6 b6 hat nude % 0,5

7 | Thanh phan hat - Dat

2.4. Phu gia hoa hoc va nwéc
Phu gia hoa hoc 1a phu gia siéu déo SikaPlast®-151V gbc PolyCarboxylate-Ether Polymer thé hé thir 3,
nhu c6 thé thy trén Hinh 4, dugc cung cap tir nha may Sika-Viét Nam tai Nhon Trach, Dng Nai. Theo
catalogue tir nha san xuat, phu gia nay duoc sir dung cd tc dung tang tinh cong tac ctia hdn hop bé tng,
giam lugng nudc va ting do dac cua bé tdng. Mot so tinh chat hoa Iy cua phu gia hda hoc duoc trinh bay
trong bang 5.

Nudc dé tron cac thanh phan vat liéu cia bé tong duoc lay tir ngudn nudc may cua thanh phd Ho Chi
Minh.

Bang 5: Tinh chat hoa ly cua phu gia hoa hoc

Stt , Chi tiéu thi nghiém Don vi Két qua thi nghiém
1 Khai lugng riéng g/cm?® 1,075 +1,095
2 | Nong do pH - 4+6

Hinh 3: Can d4 dé tién hanh tron bé téng Hinh 4: Phu gia h6a hoc Sikaplast®-151V

3. KET QUA NGHIEN CUU VA PANH GIA
3.1. Céc thiét ké cAp phdi bé tong

Trong nghién ctru nay méc bé tong 300 duoc lya chon 1a doi twong dé tinh toan thiét ké cap phdi cac
thanh phan. Méac bé tdng nay hién nay cling dugc sur dung kha pho bién trén thi treong tap trung chu yéu
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1a cac cong trinh xay dung dan dung ¢ cac thanh phé 16n caa Viét Nam dac biét 1a khu vuc thanh phd H6
Chi Minh va céc viing 1an can. Céc tai liéu chi dan ky thuat lién quan phu hop céc quy chuan quy pham
hién hanh [8], ciing nhu 1a cac kinh nghiém nghién ciu cua nhom téc gia dugc ap dung va sir dung xuyén
suét trong qua trinh tinh toan thiét ké cap phdi cho bé tdng mac 300 [9].

Sau qua trinh thir nghiém va diéu chinh ham lugng, c6 tat ca 3 cap phdi cho bé tong mac 300, nhu c6
thé thay chiing dugc thé hién trong Bang 6. Thir nhat 1a CP1 1a cap phéi thuan tdy theo tiéu chuan hién
hanh va c6 trong rat nhiéu tai liéu chi dan, ma c6 sir dung cat vang lam cét liéu nho. CP2 1a cap phbi ma
ham luong cat vang dugc thay thé 100% bang da mi byi. Nhu c6 thé thay 14 viéc st dung da mi thi ham
lwong nude va xi ming di thay doi theo chiéu hudng ting khoang 4% dé dam bao la ty 18 nudc trén xi
ming (N/X) 14 khong ddi so véi CP1. Con trong CP3 thi van sir dung hoan toan 1a d4 mi bui thay cho
100% cat vang nhung c6 khac so véi CP2 1a da sir dung phu gia hoa hoc. Cho nén nhu c6 thé thay trong
Bang 3, véi CP3 thi ham lugng nudce va xi ming van giit nguyén nhu trong CP1.

Bang 6: Thanh phan vat liéu caa cac cap phdi bé tong thi nghiém

Cip Xi Cat Pimi | Pa cot ligu | Phu gia hoa Nugc

phéi ming vang bui lon hoc may Ty 1€ N/X
(kg) (kg) (kg) (kg) (Iit) (Iit)

CP1 285 780 - 1015 - 180 0.63

CP2 296 - 780 1015 - 187 0.63

CP3 285 - 780 1015 2,1 180 0.63

3.2. Tinh cbng tac ciaa bé tong twoi

Tinh cdng tac cua bé tdng hay con thé hién kha ning d& d6 caa bé téng tuoi dugc thé hién qua thi nghiém
d6 sut cna bé tong twoi ngay sau qua trinh tron. Két qua thi nghiém do sut cua cac cip phdi bé tong CP1-
CP3 dugc thé hién trong Bang 7. C6 thé thay 1a do sut ciia CP2 da giam dang ké so véi CP1, diéu nay co
thé thay 1 viéc sir dung da mi bui lam giam do déo cua bé tong tuoi, mic du 1a trude d6 o ting ham
lugng nude va xi mang. Theo danh gia phén tich cia nhdm téc gia thi ham lugng xi mang cho CP2 khong
nén vuot quéa 10% so véi ham luong tidu chuan cua CP1vi hai ly do sau:

e Thu nhét: v6i ham luong xi ming vugt qua nhu vay, thi nhiét luong toéa ra nhiéu trong qué trinh
ninh két va kha ning cao 1a s& dan dén hién twong nut bé mat cua bé tong, dic biét trong qué trinh
d6 bé tong khdi lwong 16n nhu da néu & phan trén.

e Thu hai: dam bao 12 gia thanh cua 1m?3 bé tong voi da mi bui 1am cét liéu nho van cé gia ca phai

chang.
Bang 7: Két qua thi nghiém do sut va cudng do cho cac cip phdi bé tong
Cap phéi | Pp sut Cuwong do nén — gia tri trung binh 3 mau lap phwong 15x15x15cm
(mm) (MPa)
3 ngay 7 ngay 28 ngay
CP1 70 19.3 25.7 33.7
CP2 55 184 24 30.8
CP3 105 21.9 27.4 31.7

Viéc str dung phu gia déo trong CP3 da lam ting tinh céng tac hay két qua thi nghiém d¢ sut c6 thé
thiy r& diéu nay nhur trong thé hién trong Bang 7. Ngoai ra, kha ning dé do cia bé tong tuoi ciing tang 1én
rat nhidu nhu c6 thé nhan thay trong Hinh 5 va Hinh 6 twong ung véi CP2 va CP3 trong qué trinh dd bé
téng vao khudn dic mau. So véi CP3, cac ki thuat vién di phai rung nhiéu hon trong qua trinh lam day
cac khuon duc mau véi CP2. Tir d6 c6 thé thdy rang viéc sy dung CP3, dam rung ¢ cong truong sé duoc
giam thiéu nhiéu so vai viéc str dung CP2, do d6 ning lugng dién cho thiét bi rung va nhan cong lao dong
s& it di, ddng thoi qua trinh d6 bé tong ciing s& dién ra nhanh hon.
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Hinh 5: Tinh cong tac cta bé tong tuoi CP2 Hinh 6: Tinh cong tac ctia bé tong tuoi CP3

3.3. Pic tinh cwong dd nén ciia bé tong sau khi da dong két theo thoi gian

Bé tong sau khi di duoc db diy vao cac khudn, 24h sau cdc miu bé tong lap phuong 15x15x15 cm® s&
dugc théo khoi khuon va duoc dua sang cong doan tiép theo d6 1a dudng ho. Trong qua trinh cac mau bé
téng s& duoc nhing trong bé nudc dé dam bao do am 100% va nhiét d6 xung quanh 1a 20£2°C (Hinh 7).
Dén ngay thir nghiém cudng do nén, mau bé tong dugc Iy ra khoi bé nuée khoang 3h trude khi tién hanh
thir (Hinh 8), dé dam bao cac mau bé tong da kho tranh viéc bé tong bi 4m 1am sai léch két qua cuong do
nén thyc caa bé tong.

Hinh 7: Dudng ho miu bé tong trong nudce Hinh 8: Mau dugc lay ra chuan bi trugc khi nén

Trong nghién cuu nay, cac cap phéi bé tdng CP1-CP3 duoc thr nghiém cuong do nén ¢ 3, 7, va 28
ngay tudi. Nhu da biét, mac cia bé tong duoc xac dinh khi bé tong 28 ngay tudi, tuy nhién viéc xac dinh
cac ngay tudi sém hon 28 ngay sé& gilp cho nhan biét duoc do bién thién cua cudng d6 nén theo thoi gian.
Diéu nay theo chia sé¢ kinh nghiém cua cac ky su tu van gidm sét la kha quan trong trong thuc té, vi cac
nha thau khi thi cong ¢ cong trudng déu c6 mong mudn tién hanh thi cong sém dé day nhanh tién do
nhung van phai dam bao chat lugng cdng trinh. Viéc biét duoc céc thong sb cua cuong do bé tng & céc
ngay tuol som (3 7 ngay) s& gitp cho c4c nha thau ty tin trong viéc tién hanh tiép tuc xay dung cac hang
muc tiép theo va dam bao Ia khong lam anh hudng dén chit luong cia bé tong da db trude do.
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Céc két qua cua thi nghiém cuong do nén cia céc cap phoi CP1-CP3 & céc ngay tuodi 3, 7, 28 ngay
dugc thé hién trong Bang 7, va do thi bién thién ctaa cuong do nén theo thoi gian cé thé thay trén do thi
cua Hinh 9.
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Hinh 9: Biéu d6 thé hién do bién thién cta cuong do nén theo thoi gian dudng ho

Ta nhan thay trong Bang 7, ca 3 cap phbi CP1-CP3 bé tong déu dat mac 300 & 28 ngay tudi. Viéc sir
dung d4 mi trong CP2 va CP3 di lam giam cudong do ¢ 28 ngay tudi khoang 6-9% so véi sir dung cét
vang. Trong 2 cap phdi CP1 va CP2, c6 thé nhan thay 1a cudng d6 nén cua bé tong 3 va 7 ngay tudi trong
ng 1a bang khoang 60% va 80% so v&i cudng do nén caa bé tong & 28 ngay tudi. Trong khi d6 & cap
phdi CP3 ¢6 sir dung phu gia déo thi cuong d6 nén cua bé tong 3 va 7 ngay tudi twong tng l1a bing
khoang 70% va 90% so vai cuong do nén cia bé tong o 28 ngay tudi. Piéu nay co thé giai thich dugc la
do sir dung phu gia lam tang tinh déo va kha ning dé d6 cia bé tong twoi nhd d6 ma cuong do nén cua bé
téng tudi tré (3 va 7 ngay tudi). Tuy nhién bén canh d6 thi cuong d6 nén cua bé tong CP3 ¢ 28 ngay tudi
ciing khong c6 nhiéu khéc biét Iim so vai cac cap phdi khac CP1 va CP2.

4. KET LUAN VA KHUYEN NGHI
D4 mi bui ¢6 thé sir dung 1am cbt liéu nho trong thiét ké cap phdi bé tdng. Tuy nhién sau qua trinh nghién
ctru vé loai ¢t liéu nay, nhom tac gia c6 mot sé khuyén nghi sau déy:

e Khi str dung ¢4 mi byi can phai nghién ciru ky tinh chat co 1y ciing nhu thanh phan hat cia no;

e Khi thiét ké cAp phdi bé tong khong nén diéu chinh ting qua 10% ham lugng xi mang so véi Cac
cap phéi thong thuong sir dung cét 1am cét liéu nho vi viéc d6 s& c6 kha ning gay ra nut bé mat cua
bé tong do nhiét lugng 16n téa ra trong qua trinh ninh két cua xi mang;

e C6 thé sir dung phu gia hda hoc dé ting tinh cong tac cua hdn hop bé tdng ma khong can ting
luong nude va xi ming, cho nén kha nang niit ciia bé tong khi d6 véi khdi lwong va bé mat lon c6
the dugc khic phuc, dong thoi cuong d6 ciia bé tong cé the dat 90-100% so Vi méac (Rzs) & 7 ngay
tuoi.

Viéc sir dung hiéu qua d4 mi byi chac chan s& l1am giam gia thanh ciia 1m3 bé tong ciing nhu ting tinh

bén vitng cua vat lidu bé tdng cho hién tai va tuong lai.

LOI CAM ON

Nhom tac gia chung toi chan thanh cam on cac ky su va k§ thuat vién cua Cong ty cé phdn tw vdn giam
s&t va kiém dinh cong trinh Bdo Vigt da glup dd trong viéc cung cAp mot sé nguyén vat liéu, thuc hién
thi nghiém nhu dic mau va thir mau & cac ngay tudi. Chung toi cling cam on cong ty trach nhiém hitu han
Sika Viét Nam d cung cap cho chdng toi san pham phu gia hda hoc SikaPlast®-151V.
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