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T6ém tat - Heé théng da kénh ty dong dung dé do co ngét cia bé
tong st dung thiét bj cam bién dién t& loai day rung cé do chinh
x&c va 6n dinh cao khi do dac trong thei gian dai. N6 dé dang thao
I&p, di chuyén, tai str dung nhiéu Ian. Thiét bi thu nhan di liéu da
kénh c6 kha nang mé rong sb Ivgng kénh do dap (rng cac nguyén
clu v&i s lwgng mau lon. He thong nay c6 kha nang thu nhap s6
liéu ty dong, nhanh chong giam ap Iyc do dac cho cac nghién ctru
lién quan. Giao dién quan ly truc quan thé hién tién trinh thi nghiém
trén bién dd va bang sé liéu do glup ngucyl dung dé dang theo doi
két qua thi nghiém. Ngwoi dung c6 thé Iwa chon so sanh sé liéu do
gitra cac mAu thi nghiém véi nhau dé c6 cai nhin téng quan vé thi
nghiém, lwu trir sb liéu thi nghiém qua dang text hodc bang tinh
Excell gidp thuan tién trong qua trinh nhap sé liéu, loai bé sai sé
do nhap liéu.

Twr khoa - Co ngot bé tong; thiét bj do co ngét; do co ngét tw dong;
cam bién do bién dang day rung; thiét bj thu nhan di liéu da kénh

1. Pat vén dé

Co ng6t la mot trong nhitng dac tinh vat ly quan trong
cua bé tong. Co ngot cing chinh la nguyén nhén chinh gy
nén cac vét nut sém cua bé tong din den hu hong cong trinh
xay dung. Hién nay, cac nghién ctru vé dic tinh co ngét cua
bé tong, ma dic biét 1a bé tdng sir dung cbt lieu méi tai
phong thi nghiém cua don vi dang ngay cang dwoc trién
khai véi s6 lwong mau the nghiém 16n hon.

Nhiéu nha khoa hoc trén thé gi6i da tién hanh nghién ciu
thuc nghiém dé xac dinh ton hao tng suét true do tir bién va
co ngét cua bé tong. Cac nha khoa hoc da nghién ctru bing
cac thi nghiém trong phong ciing nhu céc thi nghiém do sb
ligu tryc tiép cAc két cau trén cong trinh thyc. Thiét bi dwoc sir
dung cha yéu 1a dong hd do bién dang c6 do chinh x4c dén
0,001 mm [1], thiét bi comparators [2], 14 dién tré [2, 9]. Thoi
gian do — thu s6 liéu cia cac nghién ciru nay thuong rat dai:
150 ngay lién tuc do co ngét ctia hdn hop vira chia tro bay
[3], 80 ngay lién tuc do co ngdt va tir bién cua vira xay [4],
90 ngay lién tuc do anh hudéng cua phu gia lam giam co ngot
cua vira [5], 200 ngay lién tuc do anh huong phu gia dén co
ngét cua vira xi va bot nhdo hoat tinh kiém [6], 3 nam do co
ngot clia xi mang sir dung pozzolan ty nhién [7], .

Tuong tu ¢ céc nghlen ctu trén thé giei, Ccéc nha khoa hoc
trong nuoc van con st dung cac loai thiét bi thu cong dé do
dac cac sd liéu vé co ngot. Pa phan sir dung cac loai dong ho
do co ngdt co hodc dién tir [2, 8], s6 it sir dung 1a dién tro dé
thu nhan s liéu [2, 9]. Qua trinh do dac sir dung thiét bi cam
tay réat ton thoi gian va dé sai s6 chi quan do ngudi doc.

Vi thé, nhu cau cap thiét vé thiét bi thi nghiém do co
ngot cua bé tong c6 kha nang do dac ty dong, véi do chinh
xac cao, nhanh chéng, thay thé cho phuong phép do thi

Abstract - Automatic multi-channel system is used to measure
shrinkage of concrete using electronic sensors of vibrating wire
type with high accuracy and stability when measuring in a long
time. It is easy to dismount, move, reuse many times. Multi-channel
data acquisition device can expand the number of measuring
channels to meet the research with a large number of samples.
This system can also automatically and quickly collect data and
reduce the measurement pressure for related studies. The
interface shows the experimental process on the map and the data
sheet helps users easily track the results of the experiment. Users
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to get an overview of the experimentas well as store experimental
data via text or Excell spreadsheet to facilitate the data entry
process, remove errors due to data entry.
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cong nham giam &p luc do dac s6 ligu trong thi nghiém cho
cac nha nghién ctru. Nghién ciru nay dé xuét phuong phép
sir dung hé thong da kénh tu dong voi cac cam bién dién tir
loai day rung dé do co ngoét cho bé tong.

2. Tiéu chuin ap dung do co ngot
Hién nay, tiéu chuan Viét Nam TCVN 3117:1993,
phuong phap xac dinh d6 co (heavyweight concrete -
method for determination of shrinkage) van dang sir dung
dé do dac co ngo6t bé téng nang.
_ Thiét bi kiém tra tham khao theo tiéu chuan nay la dong
ho do co ngdt chinh xac 0,001mm va chot do (Hinh 1).
Thoi gian do dat yéu ciu khong nho hon 120 ngay.
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Hinh 1. Thiét bj do tham khdo theo TCVN 3117:1993 [1]

3. Cac phuong phap do hién tai dang dwoc sir dung
3.1. Phwong phdp thii cong sir dung dong hé do co ngot

_ Phuong phép nay thuong sir dung thiét bi bao gom:
dong ho do co ngot véi do phan giai 0,001 mm (loai dong
h6 co hoac ’hién s0), thanh tiéu chuan, thanh hiéu chuan,
nat hoac chot do, ... (Hinh 2 va 3).
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Hinh 2. Thiét bi do thii cong sir dung dong hé cor [2]

Hinh 3. Thiét bj do sir dung dong hé hién sé dg chinh xéc
0,001mm cua hang Controls - Y
Dé tién hanh thi nghiém, cac ndt do duoc gén trén mau thi
nghiém bang keo déan véi khoang cach dugc xac dinh bang
thanh tiéu chuan. Truéc mdi lan do, thiét bi do can dugc chuan
lai khoang cach ban dau bang thanh hiéu chuan (Hinh 4).

P RN S e T DR o

Hinh 4. Thanh hiéu chudn

‘LO@}i thiét bi nay co wu diém gon nhe, téi str dung thiét bi
nhieu lan. Tuy nhién, thoi gian do kéo dai véi nhiing thi nghiém
€0 S0 lugng mau 16n, dé sai s6 khi do dac do nguoi thi nghiém.
3.2. Phuwong phap sir dung ld dién tré do co ngot

Phuong phap nay st dung céc 14 dién tro strain gage
dang ¥ Wheatstone bridge (Hinh 5) va thiét bi doc cam tay
hoac tu déng (Hinh 6).
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Hinh 5. Ld dién tré strain gage cia hing CAS — Han Quéc

Hinh 6. Thiét b; doc cam tay (trai) va thiét bj thu nhan tin hi¢u
da kénh tu dong (phai) hdng GreenTech — Han Quoc

L4 dién tro duoc dan truc tiép trén bé mat mau thi
nghiém bing keo dan chuyén dung. Vi loai cam bién nay,
c6 thé do dac thu cong bang thiét bi doc cam tay hoac tu
dong thong qua thiét bi thu nhan tin hiéu data-logger két
ndi voi méy tinh.

Véi phuong phap su dung 14 dién tré, do chinh xac
dugc néng cao, ¢ kha nang do dac ty dong thong qua viéc
sir dung data-logger. Tuy nhién, véi phuong phap nay,
1a dién tro phai dén tryc tiép trén bé mat mau thi nghiém.
N6 khong thé sir dung khi bé mat mau 4m w6t hodc do 4m
bé mat qua cao. La dién tre khdng thé tai st dung, dn dén
chi phi cho vat tu tiéu hao rat lén.

4. Phwong phap do dé xuit

Pé khic phuc nhuge diém cua hai phuong phap do da
néu & Muc 3, nhom tac gia d& xuat phuong phép sir dung
hé thdng da kénh tw dong véi cac cam bién dién tur loai day
rung dé do co ngét. Khi do dac, thiét bj cam bién strain
gauge loai day rung dwoc gan trén bé mat mau do co ngot
bang hai dé (Hinh 7).

Thiét bi thu nhan dir liéu tw dong dwoc thiét 1ap thu di
liéu theo thoi gian cai dat truge. Thiét bi nay ¢ kha ning
hoat dong doc lap ma khong can két ndi vsi may tinh.
Dir liéu thu nhan ty dong dugc luu lai trong bo nhé trong
cua thiét bi. Nguoi dung c6 thé truy xuat, ddng bo héa dir
lieu khi két néi voi may tinh thong qua két ni RS232.

Khi dugc két ndi voi may tinh, phan mém di thiét lap
s& tw dong ddng bo dir lidu, dong thoi hién thi cac gié tri do
dac bang biéu dd theo thoi gian cai dat sin.

Hinh 7. Cam bién strain gauge logi day rung $J-2000
hang SungJin — Han Quac
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Hinh 8. Thiét b; thu nhdn diz li¢u data-logger DPRO3
hang DAS — Han Quoc

5. Thuc nghiém so sanh cac phuwong phap do
Thi nghigm thyc té kiém chung kha nang do dac cua
phuong phéap do co ngét méi d¢ lam rd hon cac uu nhuoc
diém cua chdng.
5.1. Mdu thi nghigm
Thi nghiém duoc thyc hién trén 03 mau ¢6 kich thuéc
10x10x60 cm. Cap phoi dugc sir dung cho mau thi nghiém
theo ti 1€ dugc ghi trong Bang 1.
Bdng 1. T/ 1¢ cdp phéi bé téng dwoc si dung trong thi nghiém
Xi méng (kg) | Tro bay (kg) | Pa (kg) |Cét (kg)|Nwdc (kg)
0,9 0,1 3 2 0,5

Hinh 10. Két néi hé thong da kénh tu dgng véi cac cam bién
dién tir logi day rung thiét Igp bat dau thu nhgn so liéu

5.2. M6 td thi nghiém
_ Sau khi diic mAu va bao dudng, mu dugc vot ra dé kho
bé mat trong khdng khi, tién hanh lap dat thiét bi cam bién

va cac nat tham chiéu dé do thu cong (Hinh 9). ]
K&t noi cac cam bién do vai hé thong thu nhan tin higu  Hinh 11. Két ndi hé théng do dac si dung ld dién tré do co ngét
da kénh, thiét lap cac thdng s6 can thiét va luu lai cau hinh bat d@au ghi gia tri ban dau

thiét bi (Hinh 10). Céac 14 dién tro dwoc két ndi véi b
chuyén kénh tha cong két hop thiét bi doc cam tay
(Hinh 11). Cac nat tham chiéu dugc do bang ddng hd do
co ngot hién sb (Hinh 12). Tién hanh thu nhan va ghi chép
sb liéu ban dau cho tat ca cac thiét bi do.

Qua trinh thu nhan sé liéu dién ra theo thoi gian cai dat
truge ddi voi hé thdng da kénh do tu dong 1a 2 gio/1 lan.
Dbi v6i cac thiét bi do thu cong tin suit do dac la
1 1an/ ngay. S4 liéu do thu cong dwoc ghi chép va nhap vao
bang tinh bang tay.

Hinh 12. Thu nhdn s liéu si dung dong hé do co ngdt hién sé
5.3. Két qud thi nghigm
Sau ba thang theo ddi, s6 ligu do dac ung voéi cac
phuong phap do véi tirng mau thi ngiém cd d6 sai khac nhat
‘ s dinh. DO sai Iénh I6n hon khi dung phuong phap thu cong
— sir dung dong ho do co ngét. Vi phuong phap nay, ¢ mot
s6 diém do, sai 1énh 1én dén 20 um/m so véi hai phuong

Nt tham chiéu do thi cong E
phap st dung thiét bi do dién tu. Két qua thi nghiém dwoc

Hinh 9. Ldp dat cac thiét bj do #rén mdu thi nghiém thé hién trong Hinh 13-15.

Cam bién dién tir loai day rung
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Hinh 13. Anh chup man hinh két qua thi nghiém tir
hé thong da kénh tu dong.
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Hinh 14. Biéu do keét qua thi nghiém tur thiét bj do thii cong
sir dung dong ho do co ngot
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Hinh 15. Biéu do két qua thi nghiém tir thiét bj do thii cong
s dung la dién tro
6. Két qua
Dua trén qua trinh va di liéu thi nghiém, két qua danh
gia cac phuong phap do duoc thé hién trong Bang 2.

Bdng 2. Pdanh gid cdc phirong phdp dieoc sir dung dé
do co ngdt bé tong sau thi nghiém

Phuong phip dosir|  Phuong .
dung h¢ théngda | phaptha | Puwong phip
—_— A A I RS thi cong sir
Pbic tinh kénh tw dgng véi | cong sir dung dung dong hd
céc cam bién dién | 1a dién trg | 08 40ng o
L * o do co ngot
tirloai ddy rung | do co ngot
@ 2 (©)] 4
Chi phi do dac Thip Cao Thip
Thoi gian do dac R4t nhanh R4t nhanh Cham
Sai sb do ngudi Khon Phu thuoc | Phu thudc vao
do dac so liéu g vao nguoi do| nguoi do
Sai s6 do ndi . | Phuthudc |Khdng sir dung
daiday dan | <PONG PN INUGC | uv’ ai day|  day tin hicu
Do linh hoat Binh thuong  |Binh thudng Cao

Phuong phap dosir|  Phuong .
dunghg thong da | phapthia | FireonE Phap
Pac tinh kénh tw dgng véi | cong sir dung 1 CONg str,
g A ea  en 2. > | dung dong ho
cac cam bién dién | 14 dién tro d 5t
tirloai déy rung | do co ngét 0 congo
@) @) 3 (4)
Do nhay cua
thiét bi do 1 pm/m 1 pum/m 5 um/m
Téi strdung cam } R ,
bién, thiét bi do co Khong Co
Do dac ty dong Co Co Khong

7. Két luan

Phuong phép do co ngot sir dung hé thong da ké tu dong
Véi cac cam bién day rung khang dinh tinh wu viét so véi cac
phuong phap do dac khac. Véi kha ning tu dong hda qua
trinh do dac, s6 liéu thu duoc lién lac va khdng bi gian doan
boi cac didu kién khach quan nhu 18, tét, ... Giam ap luc
trong viéc do dac s6 liéu cho nguoi thi nghiém, dat biét khi
s6 lwgng mau thi nghiém Ién. Phuong phép nay c6 wu diém
hon phuong phap thi cong 1a c6 d6 chinh xac cao hon, thoi
gian do dac nhanh chéng va tién loi trong qua trinh st dung.

Nghién ctru nay dé& xuat phuong phap do co ngét véi
thiét bi hién dai, do chinh xéc cao, tién loi. Phuong phap
nay hoan toan cé thé thay thé cac phwong phap st dung
thiét bi do thu céng, giam thiéu thoi gian do dac, giam ap
lyc trong thi nghiém cho cac dé tai nghién ciu lién quan.

Loi cdm on: Bai bdo nay dugc tai tro béi Truong Dai hoc
Bach khoa - DPHDN véi dé tai c6 ma so: T2018-02-47.
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