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Abstract. The Mekong Delta is in the stage of infrastructure construction with a series of
major traffic projects that have been implemented such as Trung Luong - My Thuan
Expressway, Ben Luc - Long Thanh Expressway, Binh Khanh Bridge, Thu Thiem Bridge 2.
Meanwhile, the source of coarse-grained natural sand for cement concrete is becoming
increasingly scarce. To meet the needs of construction projects, fine sand has been mixed with
coarsely crushed sand (also known as mi-rock in Viet Nam) to create mixed sand to use as an
alternative. In this paper, a study of the mechanical properties of concrete using mixed sand
with strength grade C40 used in bridge construction was carried out. In addition, the
relationship equations between the mechanical characteristics of concrete and the properties
of mixed sand materials were created in order to give a recommendation for the design and
construction of bridges with this specific material.
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Tom tit. Bong bang séng Ciru Long dang trong giai doan xay dung co sir ha ting véi hang
loat céc cong trinh giao théng 16n da va dang duoc trién khai nhu cao té¢ Trung Luong — My
Thuan, cao téc Bén Luc — Long Thanh, cau Binh Khanh, cau Tha Thiém 2. Trong khi do
nguon cat vang hat 16n dé ché tao bé tong xi ming ngay cang tré 1én khan hiém. Dé dap tng
nhu cau xay dung cac duy an di tién hanh phdi tron cat min (CM) véi cat nghién tho con goi la
da mi (BX) dé tao ra cat hon hop dé dung nhu mot giai phép thay thé. Noi dung bai bao nay
trinh bay két qua nghién cau céc tinh chat co hoc cua bé tong sir dung cat hdn hop véi cap
cuong d6 C40 phi hop dé 4p dung cho xay dung cau, dong thoi ciing xdy dung cac phuong
trinh quan hé gitra cac dic trung co hoc cta bé tong véi cac tinh chat cua vat liéu cat hon hop
nhiam dua ra cac dé xuat phuc vu cong tac thiét ké va thi cong cau véi loai vat liéu dic trung
nay.

Tir khoa: dic tinh co hoc, bé tdng, cat min, cat nghién, déng bang séng Ctru Long.

© 2021 Truong Dai hoc Giao thdng vdn tai

1. PAT VAN PE

Van dé khan hiém cat vang trong xay dung khéng chi xay ra ¢ dong bang song Cuu Long
ma dang din ra & nhiéu noi trén thé gidi, viéc tim nguodn cét thay thé 12 yéu cau cap béach. Céat
nghién tir ¢a da duoc st dung rong réi tir nhimg nam 60 cua thé ky trude nhu mot sy thay thé
hop 1y [1]. P& giam chi phi san xuat va tan dung vat liéu dia phuong mot sé noi di tron cét
nghién véi cat song, dac biét ¢ khu vuc Trung Déng va Nam My [2] noi ¢6 lugng cét sa mac
hat min doi dao ciing da nghién citu phéi tron véi cat nghién dé ché tao bé téng. Theo tac gia
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Altamashuddinkhan et al (2020) [2] khi nghién ciru tac dong cuaa cat nghién khi thay thé mot
phan hay hoan toan cét liéu nho trong bé téng. Tac gia da lan luot thay thé 0%, 20%, 40%,
60%, 80% va 100% cét song bang cét nghién va két qua cho thiy cudng do chiu nén va cuong
d6 chiu kéo khi uén cua bé tdng ¢ 7, 28 va 90 ngay tudi dat gié tri cao hon khi cat nghién thay
thé chiém tir 55% dén 100% [hinh 1, hinh 2].
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Hinh 2: Biéu d6 cuong do chiu kéo khi uén.

Hay tac gia Yajurved Reddy M [5] ndam 2015 khi nghién ctru cudng d6 cua bé tong cat
nghlen dé thay thé cat tu nhién véi mac bé tong M20 va M30, di thi nghiém ti 1¢ cat nghién
chiém 0%; 20%; 40%; 60% va 100%. Két qua 1a 60% cat nghién thay thé cat tu nhién lam
tang cuong do so voi tat ca cac thay thé khac, n6 mang lai cudng do nén va cuong do kéo khi
ubn t6t hon so véi ty 18 tron khac nhau. Cu thé voi M30 cip phdi 60% cat nghién c6 cudng do
chiu nén 53,99 MPa cao hon so tir 6,11% dén 10,45% véi cac cap phdi 0%; 20%; 40% va
100% lan luot 12 48,88 MPa; 49,21 MPa; 49,21 MPa va 50,88 MPa, twong tu cuong do chiu
kéo khi uén cia cip phdi 60% cét nghién 1a 7,4 MPa cao hon so véi cac cap phdi 0%; 20%;
40% va 100% tir 3,06% dén 15,8% [hinh 3, hinh 4].
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Hinh 3: Biéu d6 cuong do chiu nén. Hinh 4: Biéu d6 cuong do chiu kéo khi udn.

Ném 2016 Euibae Let al [6] da nghién ctru van dé st dung cat con hay cat sa mac (DS)
phdi tron cat nghién (CS) dé ché tao bé t6ng.Thi nghiém tron cat sa mac chiém tir 10, 20, 40
va 60% tong luong cat st dung. Két qua hdn hop chiém 20% cat sa mac + 80% cat nghién ¢
cuong do chiu nén 16n nhat va né 16n hon mét chit voi hdn hop chura 10% DS, hdn hop 40%
va 60%DS c6 gia tri thap hon. Két qua cudng d6 chiu kéo khi udn dat dugc co6 xu hudng
gidng v6i két qua cudng do chiu nén. Cat sa mac ¢ hinh dang tron va bé mat min 14 nhimg
thudc tinh co hoc lam giam luc lién két vaa chét két dinh trong bé tong.

Pdng bang song Cuu Long voi ngudn cat min lai khéqd(k)i dao nhung m6 dun do khong
dap tmg tiéu chuan ASTM C33 [7] va AASHTO M6 [8] dé ché tao bé tong. Tac gia Lé Van
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Quang 2012 [3] trong béo céo tai HOi thao cat min vung ddng bang séng nam 2012 di cong
bb trir lugng mot s6 mo cat lon ¢ ddng bang song Ciru Long sir dung trong xay dung cling
nhu tinh chét co 1y cua cac mo cat 16n. Cac mé cat 1o6n c6 mo dun do 16n tu 0,7 dén 2,24,
luong hat c6 kich thudc nho hon 0,14mm cao. Phan 16n ¢& hat déu khong dat ti€u chuan dé
lam cat ché tao bé tong. M6 cat Tan Chau va Hong Ngu nam & thuong ngudn cia song Tién
giap v6i Campuchia c6 chat lugng t6t hon ca, cat c6 m6 dun d6 lon tur 1,4 dén 2,24, ham
lugng bui sét va tap chét hitu co déu thap va nam trong giéi han cho phép. Tac gia ciing da
tién hanh nghién ctru thuc nghiém phdi tron cat min voi da mi dé ché tao bé tong voi cac ti 16
khéc nhau la 25/75; 45/55; 65/35; 85/35. Két qua cho thdy bé tong sir dung cbt lidu cat min
tron d4 mi c6 thé ché tao cip bé tong co cudng do nén t6i 40MPa. Ti 18 phdi tron cat min/da
mi 12 45/55 thi cap phdi hat gan nhu nam hoan toan trong gidi han cho phép theo tiéu chuin
Viét Nam. Tur d6 tao ra trong bé tong d6 chit sit cao nhat, gitip ting cudong do bé tong.
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Céc tinh Pong Nam bd nhu Binh Duong, Pong Nai, Ba Ria — Ving Tau... la noi tap
trung nhiéu mo da co trir luong lon, chat lugng dap tng yéu cau | xay dung. Da gbc cha yéu la
da Andesite [4], ngoai ra c6 mot s6 mo da Granite nhung cha yéu dung lam d4 m§y nghé. Céc
mo da dang san xuit cat nghién thd theo cong nghé sang udt dé loai bo bot thanh phan bui da,
va thanh phan hat tuong d6i tho, mo dun do 16n pho bién tir 3,4 dén 4,2 dé phdi tron voi cat
min tao thanh cat hdn hop du tiéu chuan.

Céat min ph0| tron cat nghién tho da ap dung trong xay dung ndi chung va trong xay dung
cau khu vuc dong bang sdéng Ctru Long néi riéng, nhung hién nay chua c6 tiéu chuan hay chi
dan k§y thuat cho viéc sir dung vat liéu ndy. Céc nghién ctu cha yéu cho bé tong xi ming ndi
chung va c¢6 cuong d6 thap C20, C30... c4c nghién ctiru chuyén sau vé bé téng sir dung cho
xay dung cau con han ché. Do d6 trong nodi dung bai bao nay sé& nghién ciru cac dic trung co
hoc cia bé tong c6 cap cuong do C40 va b the 4p dung cho da s6 cAc hang muc trong xay
dung cau.

2. THU NGHIEM/PANH GIA PHAN TiCH

2.1. Cat min Tan Chéu

Mo cét Tan Chau thudc huyén Tan Chau tinh An Giang, nam sat bién gigi Campuchia
ving thuong ngudn séng Mé Kong chay vao Viét Nam. Noi day co trir lugng cat 16n, chat
luong cat twong ddi ti. Phan tich tinh cho thiy mé dun d6 16n dao dong tir 1,6 dén 1,8 ham
luong sét cuc, tap chat trong hon hop cét liéu 0,21%, ham lwong hat nhe 0,033%, ham luong
lot qua sang 0,075mm 1,62%, ham lugng tap chit hitu co ngang mau sb 3, do bén Sulfate
0,65%... déu thoa man yéu cau theo Tiéu chuan ASTM C33 [7] va AASHTO M6 [8].
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Hinh 8: Biéu d thanh phan hat cat Tan Chau.
2.2. Cat nghién thé Chau Pha, Tan Thanh, Ba Ria Viing Tau

Cét nghién Viing tau mo d4 Lo 3B — NGi Ong Céu, xa Chau Pha, huyén Tan Thanh, tinh
Ba Ria Vung Tau do Cong ty TNHH da Hoa An 1 khai thac. Hién nay dang cung cap cho goi
thau J1 dy &n cao toc Bén Lic — Long Thanh. Phan tich tinh chét co ly cua cat nghlen tor mo
3B cho thdy mé dun d6 16n 14 3,69, ham luong sét cuc, tap chat trong hdn hop cét liéu 0,53%,
ham luong hat nhe 0,15%, ham luong lot qua sang 0,075mm 2,07%, ham luong tap chat hitu
co ngang mau sb 1, d6 bén Sulfate 1,54% . . . déu thoa man yéu cau theo tiéu chuan AASHTO
M6 [8]. Pa duoc xay tir da gbe 1a da andesite.

Hinh 9: Cat nghién Viing Tau.
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Hinh 10: Biéu d6 thanh phan hat cat Viing Tau.
2.3. Cat hdn hop phoi tron cat min véi cat nghién/da mi

Tron cat min Tan Chau voi cat nghién Viing Tau theo céac ti 1€ khac nhau, két qua thi
nghi¢ém cap phoi thanh phan hat nhu trong bang 1:
Bang 1: Cap phdi thanh phan hat cua cét hdn hop.

Luong lot sang Luong lot sang (%) khi tron cat nghién va cat min ty nhién | Luong lot

Mt (%) theo céc ti 1é khac nhau sang gioi

sang ) han theo

(mm) n(;:l;n Catmin | 30/70 40/60 50/50 60/40 70/30 80/20 | AASHTO
M6 (%)

9.5 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 100

4.7 93,21 99,84 97,85 97,19 96,53 95,86 95,20 94,54 95 +100

236 | 72,12 99,24 91,11 88,39 85,68 82,97 80,26 77,55 80 + 100

1.18 | 39,86 98,16 80,67 74,84 69,01 63,18 57,35 51,52 50 + 85

0.60 | 14,19 93,80 69,92 61,96 54,00 46,04 38,08 30,11 25 + 60

0.30 6,06 40,99 30,51 27,01 23,52 20,03 16,54 13,04 10+ 30

0.15 3,30 7,96 6,56 6,10 5,63 5,16 4,70 4,23 2+ 10

0.075 | 2,07 1,56 1,72 1,77 1,82 1,87 1,92 1,97 <5

M

p 3,71 1,60 2,23 2,45 2,66 2,87 3,08 3,29 2,3+3,1
un:

_ Tirkét qua trén cho thy khi lugng cat nghién chiém tir 50% dén 70% cho thanh phan cp
phdi hat phu hop véi tiéu chudn AASHTO M6 [6] va ASTM C33 [7].
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Hinh 13: Cap phéi céat hdn hop tron
bX/CM=70/30.

2.4. Tinh toan thanh phan bé tong C40

Ap dung cac buéc tinh toan thémh’ph?m bé tong co s dung cat min tron cat nghién theo
ACI211.R4-08 [9] va ACI318 [10]. Két qua tinh ra khoi lwong vat liéu cho 1m?® bé tong nhu

Hinh 14: Cap phéi cat hdn hop tron
bX/CM=80/20.

trong bang:
Bang 2: Khéi lugng vt liéu cho 1m2 bé tong.
Vit liéu Ponvi | DX/CM=70/30 | DX/CM=60/40 | BX/CM=50/50
Xi ming kg 460 460 460
Nude kg 163 163 163
Phu gia kg 5,52 5,52 5,52
Cat nghién kg 570 485 402
Cat min kg 244 323.5 402
P4 5x20 kg 1048 1048 1048
Téng khéi lugng kg 2491 2486 2481

Cép phdi bé tong dbi ching sir dung cat vang song Hong c6 thanh phan nhu sau: X1 mang
460kg; nude 163 lit; phu gia 5,52kg; cat vang 805kg; da 5x20: 1048kg. Thanh phan cip phdi
clia cat vang song Hong va cdt liéu 16n déu thoa mén tiéu chuan ASTM C33 [7].

Xac dinh cép phdi tdi uu theo 1y thuyét cap phdi Iy tuong Fuller
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Bang 3: Bang phan tich thanh phan hat cét lidu caa cac cip phdi BTXM.

Luong lot sang (%) loai vat Luong lot sang (%) cuia hon hop c6 ty 1 phoi hop gitra cat

lidu min / cét nghién/da 5x20
« . . CPly
Cohat] Cat | min | P* | 4060 | 50550 | e0ra0 | 7030 | 8020 | twomg
(mm) | nghién 5x20 Fuller

0,075 3,29 7,62 0,00 2,55 2,37 2,19 2,01 1,82 8,89

0,15 6,05 40,77 0,00 11,63 10,16 8,68 7,19 5,70 12,57

0,3 14,19 93,78 0,00 26,81 23,44 20,05 16,63 13,20 17,77

0,6 39,86 98,15 0,44 32,64 30,21 27,76 25,30 22,83 24,92

1,18 72,12 99,24 0,49 38,53 37,48 36,41 35,34 34,26 35,24

2,36 93,21 99,84 5,87 45,39 45,23 45,07 44,90 44,73 50,00

4,75 | 100,00 | 100,00 | 48,35 70,70 70,77 70,85 70,92 70,99 70,71

9,5 100,00 | 100,00 | 63,56 79,33 79,38 79,43 79,48 79,53 81,11

12,5 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00

19 3,29 7,62 0,00 2,55 2,37 2,19 2,01 1,82 8,89

~ So sanh thanh phan hat cac cap phdi bé tong ¢ ty 1¢ cét xay/ cat min khac nhau vai cap
phoi 1y twong Fuller, két qua nhu sau:

Bang 4: Két qua tinh toan hé sé theo ly thuyét Fuller .

M

H=Y(YI-7%, '}: 40/60 50/50 60/40 70/30 80/20

0,022 0,014 0,010 0,011 0,015

T s6 liéu trén cho thdy khi phdi hop gilta cat xay/ cat min theo ty 1& 60%/40% cho hon
hop ¢t ligu gan véi duong cong ly tudng nhat.
2.5. Thi nghiém bé tong xi miang

Thi nghiém 4 cip phdi (CP) bao gdm: CP-70/30 phdi tron 70% cat nghién + 30% cat min,
c6 khoi lugng the tich 1a 2491 kg/m?3; CP-60/40 phoi tron 60% cat nghién + 40% cat min, 0
khoi lugng the tich la 2486 kg/m3; CP-50/50 phoi tron 50% cat nghién + 50% cét min, c6 khoi
lugng the tich 1a 2481 kg/m® CP-cat sdng c6 khoi lugng thé tich 2482 kg/m® dé so sanh. Moi
cap phoi dac 15 t6 mau (3 mau/td) dé€ nén va 8 to thir udn, 3 t6 dé do mo dun dan hoi, 3 t6 dé
ép ché.

Cong tac diic mau va thi nghiém dugc thuc hién tai phong thi nghiém bd mon Vit liéu
Xay dung va Trung tim KHCN GTVT Truong DH Giao thong Van Tai.
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Hinh 15: Hinh anh céng tac thi nghiém.

Két qua thi nghiém cudng do chiu nén trung binh (Ru), cudng d6 chiu nén dic trung
(fcgvé cuong d6 chiu kéo khi udn (Ry), cuong do chiu kéo khi udn dic trung (f,)trong bang

5 va bang 6.
Bang 5: R, va fgcia BTXM & 3, 7 va 28 ngay tudi.
3 ngay tudi 7 ngay tudi 28 ngay tudi
STT Loai bé tdng
Rn Rn Rn f’C
1 CP-70/30 49,09 56,13 62,06 55,58
2 CP-60/40 50,88 59,14 64,5 57,28
3 CP-50/50 46,60 53,79 59,23 52,56
4 CP-cét sbng 44,20 49,80 54,27 49,19

Bang 6: Ry va f, cia BTXM ¢ 3, 7 va 28 ngay tuoi.

3 ngay tudi 7 ngay tuoi 28 ngay tudi
STT Loai bé tdng
Ru Ru RU f,f
1 CP-70/30 4,93 6,13 6,93 6,39
2 CP-60/40 541 6,49 7,25 6,71
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3 CP-50/50 4,71 5,91 6,72 6,04

4 CP-céat song 4,80 5,70 6,33 5,77

Tt céc so li€u tong hop trong cac bang, vé dugc biéu do phat trién cuong do chiu nén Rn
va cuong do chiu kéo uon Ry theo thoi gian.

80 8
60 6
40 4
/ ——CP-70/30 ——CP-70/30
20 =fi— CP-60/40 2 —fi— CP-60/40
CP-50/50 CP-50/50
0 Cat sfng 0
| T T o 1 T ==catsong '
0 3ngay tubi 7 ngay tudi 28 ngay 0 3ngaytudi 7ngaytudi 28 ngay
tudi tudi

Hinh 16: Biéu d6 cuong do chiu néntheo thoi  Hinh 17: Biéu d6 cuong do chiu kéo khi ubn theo

gian.

thoi gian.

Bang 7: Bang két qua thi nghiém mé dun dan hoi E va cudng do ép ché.

STT Loai bé tdng £ 28(&g§;tu6i Cuc‘m(gw?sae;p che Do sut (cm)
1 CP-70/30 38230 5,58 17,5
2 CP-60/40 39460 5,83 18,5
3 CP-50/50 37370 4,95 19,5
4 CP-cét song 36100 4,53 21

2.6. Phan tich két qua thi nghi¢m

Cuong d6 chiu nén dic trung f’c & 28 ngay tudi cua cap phdi d6i chimg va ca 3 cip phdi
sir dung cat hdn hop déu 16n hon gia tri muc tiéu cia thi nghiém 1a 1,1 + 5 = 1,1x40+5 = 49
MPa. Cac mau dung cat hdn hop c6 cudng d6 nén 16n hon méau dbi chimg dung cat séng tir
6,8% dén 16,45%.

Cép phdi tron 60% cat nghién + 40% cat min co gia tri cuong do chiu nén dat gia tri 16n
nhat phu hgp véi két qua tinh toan theo ly thuyét Fuller.

Cuong d6 chiu kéo khi uén dic trung fr ciia ca 3 cip phdi thi nghiém c6 quy luat phat
trién tuong ing vai quy ludt phat trién cuong dd chiu nén va déu 16n hon gia tri cua cat song.

M6 dun dan hdi dat gia tri 1on nhit & cép phdi co ti 18 phéi tron BX/CM 1a 60/40, trung
v6i cap ph01 c6 cuong do chiu nen cao nhit. M6 dun dan h01 cua bé tong phu thudc vao mo
dun dan hoi cta phan hd xi mang va mo dun dan hoi cta cdt liéu. M6 dun dan hoi cta hd xi
mang phu thudc vao ty 1€ N/X c6 hi€u va no ty 1€ thuan véi cuong do nén cua ho xi mang noi
riéng hay cuong d nén cua bé tong noéi chung.
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~ Mb dun dan hdi E cla ca 3 gép phéi str dung cat hdn hop déu c6 gia tri 16n hon so voi cap

phoi stir dung cat sdng. Cap phoi hat cua cat song c6 duong cong thanh phan hat nam gitra
vung tiéu chuén theo AASHTO M6 (ASTM C33), duong cong nay khong khac biét nhiéu so
voi duong cong thanh phan hat cua cat hon hop tuy nhién ca cat min va cat nghién c6 do hap
thu nudce nhi€u hon so vdi cat song nén lugng nudce co hi¢u trong bé tong cia hon hop bé tong
st dung cat song la 16n nhat, tir 6 dan té1 cuong dd nén va mo dun dan hoi cua cap phoi bé
tong dung cat song 1a nho nhat.
2.7. So sanh moi twong quan giira cic dic trung co hoc v6i cac cong thire thwe nghiém

va Tiéu chuan.

Tir cac két qua thi nghiém so sanh mdi twong quan gia tri gitta cuong do chiu kéo khi udn
(fr) voi cuong do chiu nén dac trung (f7c) theo cac ti€u chuan hi¢n hanh:

Theo tiéu chuan ACI 363R-10 [12] Céc thi nghiém cho thdy cuong d6 kéo udn ciia mot
s6 tac gia da nghién ciru cho két qua tir 0,62,/ +0,99,/f, (MPa) v6i 21< f’c < 83MPa.

-Theo ACI 318-19 [10]:

f, =0,62,/f,(MPa) (1)
-Theo TCVN11823-2017 [11]:
f, =0,63,/f, (MPa) )
-Theo Carrasquillo, va cong su [12]:
f.=0,94( /)" (MPa) (3)
-Theo Shah va Ahmad [13]:
f. =0,438( f/)"" (MPa) (4)
Bang 8: Quan hé gitra f; va /. theo cac Tiéu chuan va cong thirc thuc nghiém.
, fr (MPa)
Cap phdi S .
(MPa) ket qua thi Carrasaillo Chénh léch Shad va Chénh léch
nghiém g (%) Ahmad (%)
CP-70/30 55,58 6,39 6,86 -7,34 6,38 0,17
CP-60/40 57,28 6,71 6,96 -3,77 6,51 3,00
CP-50/50 52,56 6,04 6,67 -10,43 6,15 -1,75
CP-cét sbng 49,19 577 6,45 -11,83 5,88 -191
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Bang 9: Quan h¢ gira f, va f’c theo céc tiéu chuan.

Logi bé 7 , ’ fr (MPa)
tong (MPa) ker:]tch]Lijg nt1h| '[(fggl;l Che(r(l;(l))lech ACI318-19 Che(r:);:,)l'eCh
CP-70/30 55,58 6,39 4,70 36,05 4,62 27,66
CP-60/40 57,28 6,71 4,77 40,73 4,69 30,07
CP-50/50 52,56 6,04 4,57 32,24 4,49 25,58
CP-cat song 49,19 5,77 4,42 30,59 4,35 24,64

Tir cac két qua nghién ctu so sanh méi tuong quan gitra mé dun dan hoi E véi £ theo
cac tiéu chuan hién hanh:

Theo tiéu chuan thiét ké cau TCVN11823-2017 [11]: Khi khdng c6 cac s6 ligu do, md
dun dan hoi, Ec, cua cac loai bé tdng co ty trong trong khoang tr 1440 den 2500 kg/m® va
cuong do nén 105 MPa c6 thé lay nhu sau:

E, =0,0017KW?*f**(MPa) (5)
Theo tiéu chuan ACI 363 — R10 [12]:
E, =3320,/f, +6900 (MPa) (6)

Theo tiéu chuan ACI 318 [10]: DGi voi bé tong c6 khdi lugng theé tich tir 1440 dén
2320kg/m?®, va c6 cuong d6 nho hon 42MPa thi moi quan hé gitra m6 dun dan hoi va cudng
do bé tdng cd thé biéu dién theo cdng thuc:

E, =0,0428;"°[f,(MPa) )
Theo tiéu chuan CEB-FIP-2010 [14]:

fo+8)"
E, =21,5x10%a| —*—| (MPa) (8)
10
V6i fox +8 =f"c theo két qua thi nghiém va véi da bazan o = 1,2; da quic zit a=1; d4 voi
a=0,9.
Bang 10: Quan hé giira E va f’; ciia bé téng theo céc tiéu chuan.
Mo dun dan hoi E (MPa)
A0 0héi Két qua Chénh Chénh Chénh
Capphoi | p AR roun | T Acl | CEB- | .
thi léch léch léch
(MPa) . 11823 318 FIP
nghiém (%) (%) (%)

CP-70/30 | 55,58 38030 38424 1,03 38695 | 1,72 |39912| 4,72

CP-60/40 | 57,28 38760 38808 0,12 |39282| 133 |40265| 3,74
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CP-50/50 | 52,56 37370 37722 093 |37629 | 0,69 |39270| 4,84

CP-cét

song 49,19 36100 36906 2,18 | 36403 | 0,83 |38528 | 6,30

Gia tri cuong do chiu kéo [(hi urén f, thi nghiém dwoc xap xi gié tri tinh toan theo cong
thac cua cac nghién ciu da dé xuat nhu céng thic cua Carrasquillo [12]; cbng thuc cua
Ahmad [13].

Tuy nhién, gi4 tri tinh cuong d6 kéo khi udn theo cdng thirc trong tiéu chuan thiét ké cau
tai Viét Nam TCVN11823-2017 [11] thi thap hon tir 30% dén 40% so véi gié tri thi nghiém.
Nhu vay cong thic trong tiéu chuan dang thién vé an toan.

So s&nh gi4 tri m6 dun dan hoi thi nghiém dugc véi gid tri tinh toan tir mbi quan hé voi
cuong do chiu nén theo tiéu chuan nhu thiét ké cau TCVN11823-2017 [11]; Tiéu chuan ACI
318 [10]; Tiéu chuan CEB-FIP, két qua cho thay gia tri thi nghiém xap xi gia tri tinh theo cac
tiéu chuan, chénh léch dudi 7%. Nhu vay két qua thi nghiém 1a tin cay.

3. THIET LAP MOI QUAN HE GIUA CAC TiNH CHAT CO HQC CUA BE TONG
VOI CAC PAC TRUNG VAT LIEU

Tir két qua thi nghiém ddc trung co hoc cua céc cap phoi cat hon hop thiét 1ap phuong
trinh quan hé gilta cuong do chiu nén f*c, cuong d6 chiu kéo khi uon fr va mo6 dun dan hoi E
véi ti I€ phoi tron BX/CM:

Phuong trinh anh huong cua ti 1& phoi tron DX/CM dén cudng do chiu nén dac trung f*c
cta BTXM sur dung cét hon hop so véi cuong do nén dac trung (cs) cia BTXM sir dung cét
song.

1,20
1,18
1,16
81,14
T112
1,10 y=-0,175x" ;:D;E:.IZEE)( +0,614
1,08 1,06
1,06
0,8 1,3 18 23 e
DX/CM
Hinh 18: Anh huc”)’ng cua ti 1& DX/CM dén /o cs.
bX PX
f// f.=-0175 — | +0,6295| — |+0,614 (9)
CM CcM

VGiR?2=1
Phuong trinh anh huéng cuaa ti 16 phdi tron DX/CM dén cudng d6 chiu kéo khi uén dic

trung (fr) cia BTXM str dung cat hon hop so véi cudng do chiu kéo khi udn dic trung (frs) cua
BTXM sir dung cét séng.
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1,20
1,18
1,16
. L14
= 1,12
~= 1,10
1,08 y=-0,2241x% + 0,7925x + 0,4784
1,06 1,04 Ri=1
1,04
08 13 18 2,3 2B
BX,/CM
Hinh 19: Anh huong cua ti 18 BX/CM dén f/fs.
f/f, =-0, 2241( HX j +0, 7925( HX j +0,4784 (10)
CM CM

V6iR2=1

Phuong trinh anh huéng cua ti 18 phdi tron DX/CM dén mé dun dan hoi (E) cia BTXM
str dung cat hon hop so mo6 dun dan hoi cuia BTXM sir dung cat song (Es).

1,09
1,08
1,08
1,07
1,07
in 1,06
T 1,06
1,05
1,05 y=-0,076x +0,2669x% + 0,8442
1,04 1,05 e
1,04
1,03
0,8 1,3 18 2,3 2,8
BX/CM
Hinh 20: Anh huong cia ti 1€ DX/CM dén E/Es.
E/E, =-0,076| — bX +0,2669| — bX +0,8442 (11)
cM cM

V6iR?=1.
4. KET LUAN

Trong pham vi nghién ctru cua dé tai v6i cat nghién Andesite dang duoc st dung phd
bién & dong bang song Cuu Long, két qua nghién ctru cho thay ti 1& cat nghién chiém tir 50%
dén 70% thi duong cong cip phdi hat nam trong gii han cho phép cua tiéu chuan AASHTO
M6 [8] va ASTM C33 [7]. Ti 1& ph01 tron 60% cat nghlen v6i 40% cat min cho gia tri cap
phéi sat voi cap phéi Iy tudng theo 1y thuyét Fuller.

Véi cac cap phdi bé tong dung cat hon hop déu c6 cudng d6 chiu nén thoa man cuong do
muc ti€u C40 va 16n hon cuong do cua cat song. Cuong do thiét ké cho bé tong hién truong
can xét dén dicu kién bao dudng ngoai hién truong va mirc do bién dong cuong do gitra cac
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mé tron thyc té. Cip phdi bé tong co ph01 tron 60% cat nghién véi 40% cat min cho gié tri
cuong do chiu nén va cuong d6 chiu kéo uon t6t nhat.

Gia tri cuong d6 chiu kéo khi udn thi nghiém dugc 16n hon so véi gia tri tinh toan theo
cac tiéu chuan hién hanh ap dung cho thiét ké cau nhu TCVN11823-2017 [11], ACI 318 [10]
nhung x4p xi cac gia tri cua cac cong thic thuc nghiém cua Shah va Ahmad [13] hay
Carrasquillo, Nilson va Slate [12]. Piéu d6 cho thiy két qua nghién ctru phu hop véi cac thuc
nghiém trudc.

Gi4 tri md dun dan hoi thi nghiém do duoc xAp xi gia tri tinh toan theo cac tiéu chuan
TCVN11823-2017 [11] va ACI 318 [10].

Nhu véy, hoan toan co thé ché tao dugc bé tong co cAp cuong do C40 tir cap phdi cat min
tron cat nghién dé phuc vu céng tac xay dung cau.

Gia tri cuong do bién dong phu thudc vao ti 1€ phéi tron DX/CM, ham lugng bot da va
loai da gbc dé ché tao cat nghién, so bo c¢6 thé tham khao gia tri tir cac cong thirc trong muc 4
clia dé tai nay voi cap bé tong C40. Hoidc néu ap dung cic cong thic trong tidu chuan
TCVN11823-2017 thi c6 thé chip nhan duoc cho loai bé tong nay vi thién vé an toan.
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