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TOM TAT: Bai bao trinh bay két qud nghién ciu
danh gid Ung xU cla két cdu dadm bé téng cét thép
(BTCT) s dung bé t6ng cé cét liéu min duoc thay
thé mét phan bang vé ngao nghién t&r ngao Bén Tre,
loai phé thai hai sdn duoc tai ché si dung mang lai
nhiéu loi ich vé bao vé mai trudng, gidam thiéu luong
chat thai rin tU nganh Thay sdn va gidm chi phi xu
ly ch&t thai. Ct liéu min trong thanh phan clda bé
téng théng thudng dugc trén thém mot phan bot
dugc nghién tr vé ngao Bén Tre theo cac 1y & khac
nhau. K&t qua clda nghién clu da cho thay rang bé
téng cé tron thém cbt liéu min nghién tU vé ngao
c6 khd ndng dap uUng cac yéu cau ky thuat, bao
gbm cudng dé chiu nén, mé-dun dan hdi, cudng
d6 chiu kéo khi uén; dnh hudng cdia ham lugng trén
vé ngao Bén Tre la dang ké dén cac diac trung co
ly clia bé téng, sic khang udn, sic khang cat va do
véng cla dam BTCT s dung loai bé t6ng nay.

TU KHOA: Bé t6ng, v ngao Bén Tre, Ung xd, dam bé
téng cét thép, méi trudng, déc trung co ly, stc khang.

ABSTRACT: This article presents the results of
evaluating the behavior of reinforced concrete
beams using concrete with fine aggregate partially
replaced by crushed clam Ben Tre, a type of recycled
seafood waste brings many benefits in terms of
environmental protection, minimizing the amount
of solid waste from the fisheries industry and
reducing waste treatment costs. Fine aggregate in
the composition of traditional concrete is mixed with
a portion of Ben Tre clam shell powder in different
proportions. The results showed that concretes used
fine aggregate from clam shells satisfy technical
requirements, including compressive strength,
elastic modulus, bending tensile strength; the ratio
of Ben Tre clam shell powder mixed in concretes
have significant influence on the bending strength,
the shear strength and the deflection of reinforced
concrete girders used this type of concrete.

Tre clam), behavior, reinforced concrete girder,
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1.DAT VAN BE

Hién nay, nhu cau va stc tiéu thu cac loai vat liéu xay
dung co ban ngay cang tang. Trong khi dé, cac loai vat liéu
nay co vai tro kha quan trong trong viéc quyét dinh gia tri
codng trinh. Nhiing vat liéu nay chiém tur 20 - 30% gia tri vat
liéu clia cong trinh va chiém khoang 10 - 15% téng gia tri
cdng trinh. Tuy nhién, viéc khai thac va san xuat céc loai
vat liéu c6 nguén gbc¢ tu nhién tiém an rat nhiéu nguy co
gdy hly hoai méi trudng. Trén thé gidi, cac loai vat liéu cd
nguén géc tu nhién dugc st dung han ché, thay vao do
can danh gia kha nang st dung cac nguén vat liéu thay thé
nhu cac nguon vat liéu tai ché, cac nguén vat liéu tu si sat,
thép va gan day nhatlavd so [1, 7, 8,9, 10]. Hién nay, nhu
cau xay dung tai cac thanh phé 1én ngay cang tang kéo
theo viéc khai thac qua muc cot liéu xay dung, gay can kiét
tai nguyén cling nhu anh hudng xau dén maéi trudng sinh
thai. Do vay, viéc tim ra loai 6t liéu méi c6 kha nang tai tao
va than thién vai moi truong la mot xu thé tat yéu [2, 3, 41.
St dung v so sau ché bién lam nguyén liéu lam bé tong
mang lai nhiéu lgi it nhu gidm dang ké vé thai ra sau qua
trinh ché& bién, giam luong nudc thai tran, gidm tac dong tai
moi trudng do viéc khai thac tai nguyén thién nhién, thém
vao dé la nhiing lgi it sinh thai mang lai tu viéc s&r dung bé
téng tham cé thanh phan tir vo so. Trong nghién clu vé do
tham cla bé tong st dung vo so [2], nhom tac gia da thuc
hién cac thi nghiém vé viéc thay thé 20%, 40% va 60% khéi
luong c6t liéu tho bang vé so. Cac thir nghiém cho két qua
vé do6 chiu luc, d6 tham, khodng tréng gilta cac hat cda
bé téng réng co c6t lieu chia it hon 40% vo so va so sanh
cac théng s6 do vai bé tdong rong thong thudng (khong
thay thé vo so trong thanh phan c6t liéu). Bai bao cho thay
cac mau cé chiia I6n hon 40% vé so (hodc cao hon) co6 do
chiu luc gidam di dang ké nhung khé niang tham va dé réng
cao hon so vdi loai bé téng co6 c6t liéu binh thudng. Dua
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trén két qua tu cac thi nghiém da thuc hién cho thay, c
thé st dung vo so theo mét ty I1& nhat dinh trong c6t liéu
ma khong lam anh hudng dén su can bang gilia cac thanh
phan trong cét liéu bé tdng réng. Hon nia, nghién ctu cho
thay, ty 1& thay thé t&i uu ctia vo s 40%, dam bao dugc cau
trac va kha nang thoét nudc clia bé tong tham. Khi ty lé
thay thé 1én dén 60% hodc cao hon thi cudng d6 nén cua
cdc mau bé téng gidm mot cach dang ké. Mac du cudng do
nén véi cdc mau cé ty 1é thay thé 60% co thé cai thién néu
tang ham lugng xi mdng trong bé tong.

Nguyen (2007) [6] cho rang & Viét Nam, bé téng vo
nhuyén thé con la van dé méi mé va chua dugc quan tam
diung muc. Tac gid da st dung bot vo ngao nghién dé ché
tao bé tong cat lam 16p dugi mat dudng. Tuy nhién, trong
nghién ctiu ctia minh, vé ngao dugc nghién vdi kich thudc
hat nhé hon 0,15 mm nham thay thé bét da voi, chua thé
phat huy hét dugc uu diém cua loai vat liéu nay. Nghién
clu clng chi méi dung lai & vo ngao ma chua ma rong
ra cac déi tugng nhuyén thé khac. Ngoai ra, viéc xem xét
ung dung loai bé tdng nay cho cac két cau cong trinh, dién
hinh nhu két cdu dam BTCT chua dugc xem xét dén trong
diéu kién Viét Nam.

Bai bao nay trinh bay phan tich thr nghiém tng x{r két
cau dam BTCT st dung bé téng c6 c6t liéu min nghién tirvo
ngao tai tinh B&n Tre, tr d6 dua ra cac danh gia vé két cau va
tinh ng dung cla chat liéu bé tong vé ngao cho dam BTCT.

2. CAC PAC TRUNG CO LY CUA BE TONG SU DUNG
VO NGAO BEN TRE

Bé tdng xem xét la bé téng dugc thiét ké thanh phan
cap phdi chia 1 phan cét liéu min nghién tir vé ngao Bén
Tre theo cac ty 1& khac nhau; thé tich cat trong cac cap phdi
cla bé téng dugc thay thé tiing phan bai vo ngao nghién
vGi ham lugng thay thé lan lugt la 0%, 12%, 25% va 50%
trong khi cac thanh phan khac nhu xi mang, tro bay, cot liéu
thoé dugc gitr nguyén [13].

Cuong doé chiu nén, moé-dun dan hoi, cudng dé chiu
udn clia bé tdng xac dinh tai 28 ngay tudi dugc sir dung
trong nghién ctu nay. Cach tinh cuong d6 tuan theo hudéng
dan clia Tiéu chudn TCVN 3118:1993 [12], bang gia tri trung
binh céng cudng d6 ba mau th néu gia tri 16n nhat va nho
nhat trong ba gia tri cudng dé vién mau khéng léch qua
15% so vdi gia tri cudng dé vién con lai. K&t qua thi nghiém
trung binh tai dugc thé trong Bdng 2.1:

Béng 2.1. Két qua thi nghiém trung binh t3i [13]

Loai bé tong 0% vé ngao 12 % v6 ngao 25 % vé ngao 50 % vé ngao
Cudng do chiu nén f’C (MPa) 57 55 52 49
Cudng do kéo khi uén f (MPa) 8,6 8,31 8,03 7,83
Mé-dun dan hoi E (MPa) 33.754 32.680 31.919 31.046

Két qua thi nghiém vé cudng dé chiu nén, cudng dé chiu kéo khi udn theo ty 1& vé ngao trén thay cat dugc biéu dién
nhu trén Hinh 2.1, Hinh 2.2 va Hinh 3.2. Cudng d6 chiu nén, cudng do chiu kéo khi uén va mo-dun dan héi clia cac mau vai
cap phai tron khac nhau giam dan theo ty 1& vo ngao trén thay cat tang lén.
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Hinh 2.1: Cudng dé chiu nén cua dam bé téng
strdung vé ngao thay cat
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Hinh 2.2: Cudng dé chiu kéo khi uén cda dam bé téng
strdung vé ngao thay cat

3. PHAN TICH UNG XU KET CAU DAM BTCT SU DUNG BE TONG VO NGAO
S6 liéu gia dinh thiét ké dam trong mét cong trinh cau trén dudng 6 té nhip gian don, bang BTCT, véi cac kich thuéc hinh
hoc nhu trong Bdng 3.1 va trén Hinh 3.1. Cac cong thuic tinh toan stic khang va dé véng dam dugc ldy theo tiéu chuén thiét

ké cau Viét Nam [11].

Bang 3.1. Théng sé kich thudc tinh toan

Théng sé Kich thuéc Pon vi
Chiéu cao dam (h) 1.200 mm
Bé rong suon dam (b,) 200 mm
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Théng sé Kich thuéc Pon vi
Chiéu cao ban canh (h) 180 mm
Chiéu day chiéu rong ban canh ché tao (b) 1.800 mm
Kich thudc bau dam (bxh) 400x200 mm
Kich thudc vat (bxh) 150x100 mm
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Hinh 3.1: M3t c3t ngang dam tinh todn

Bé tdng dam dugc st dung ham lugng vé ngao Bén tre thay déi tir 0%, 12%, 25%, 50% vé ngao thay thé cat cho két qua
theo Bdng 3.2.

Stc khang cat clia bé tdng gidm dan theo ty 1& vd ngao tron thay cat dugc thé hién nhu trén Bang 3.2, Hinh 3.2, Hinh 3.3
va Hinh 3.4. C6 thé nhan thdy do vong clia dam cé chiéu hudng tang 1én khi ham luong bét nghién tir vo ngao Bén Tre tang
lén. Mé-men khang uén khong thay déi nhiéu vi gia tri mé-men khang uén chi phu thudc vao ham lugng thép s dung. Stic
khang cat cé xu hudng giam nhanh khi ham lugng vé ngao tang lén.

Bang 3.2. Két qua tinh toan stc khang uén, stc khang c3t va dé véng cda dam bé téng thay thé cat bing vé ngao

Théng s& E atend 0% vo ngao 12% v6 ngao 25% vé ngao 50% v6 ngao
Stic khang uén (Mr) -kNm 2.149,291 2.149,291 2.149,291 2.149,291
Stic khdng cat (V) -N 27.6431,5 27.1469,8 263.852,4 25.6008,7
Do vong (D) - mm 26,7 28,14 29,02 29,95
E (MPa) D(mm)
34000 33754 31
29.95
33500 30
33000 2680 29
32500
31919 28
32000
27
31500
1046
31000 26
30500 25
0 1 2 3 4 5 0%Ngao  12%Ngao  25%Ngao  50% Ngao
Hinh 3.2: Mé-dun dan héi cda ddm bé téng Hinh 3.3: D véng cua dim bé téng
strdung vé ngao thay cat strdung vé ngao thay cat

21



KHOA Hoc CONG "GHE .SI-SF;%ZA (743)
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Hinh 3.4: Mé-men khang uén cta dim bé téng str dung vé ngao thay cat
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Hinh 3.5: Stic khdng cdt cda dam bé téng sir dung vé ngao thay cat

4, KET LUAN VA KIEN NGHI

Bai bao da phan tich anh hudng cla ham lugng vé
ngao dén cac dac trung co ly clia bé téng tron moét phan
c6t liéu min (cat) bang bé nghién tir vé ngao Bén Tre; anh
hudng ctia ham lugng vé ngao trong bé tong la dang ké
dén cac gia tri vé cudng do chiu nén, cudng dé chiu kéo khi
uén, moé-dun dan hoi ca bé tong.

Khi phan tich Ging xt cla cta két cau dam BTCT su
dung vd ngao Bén Tre véi ham lugng phéi tron khac nhau,
két qua cho thay khi ham lugng tron vo ngao tang lén thi
cudng dé véng clia dam ¢ xu huéng tang nhanh trong
khi stic khang cdt giam manh, tuy nhién stc khang uén
thay déi rat it.
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