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CHE TAO THIET BI PO PIEZOMETRE VA PRESSUREMETRE
BANG CAM BIEN PHUC VU THi NGHIEM MO HINH

Ngé Kiéu Nhi - Pham Tudng Hdi
Truong Pai hoc K¥ thudt
(Bai nhdn ngay 23/05/2000,
hoan chinh sita chita ngay 29/08/2000)

TOM TAT : Cdc thiét bi Piezometre va Pressuremetre nhdp tit nudc ngoai rdt ddt tién va
trong mét s6 thi nghi¢m do thi khéng sit dung dugc. Do dd, viéc ché tao cdc thiét bj trén cho
cdc thi nghi¢m mé hinh trong phong thi nghiém la cdn thiét. Trong didu kién hién nay, viéc
ché tao cdc thiét bi do Piezometre va Pressuremetre bdng cam bién 1a cé thé thuc hién dugc.
N6 bdo ddm dé chinh xdc, gid thanh ré, va thich nghi cho ting thi nghiém.

NGUYEN LY CO BAN

Vit liéu ding ch€ tao cdm bién 1a vat ligu din dién, vat ligu dan dién c6 quan hé
gitta bi€n dang va dién trd bi€u hién qua ty s6 gilta bié€n thién tudng déi ctia dién trd vdi
bi&n thién tuong ddi clia chiéu dai goi 1a suit bi€n dang. Sudt cia bi€n dang 1a mdt ham
cia bi€n dang kich thudc trong giai doan bi&€n dang dan hdi, va sy bién ddi cda dién trd
suat vdi bi€n dang.

Pién trd clia vt liéu dan dién:
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R: dién trd.

p: dién trd sudt.

1: chiéu dai vat din dién.

A: dién tich ti€t dién vt din dién.

Sut bi€n dang (d8i vdi cam bi€n dudc goi 1a HE s& cdm bié€n) 1a quan heé:
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F: Suit bi€n dang.
eR= o
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AR: P96 bién thién dién trd.

R: Pién trd.

AL: D6 bién thién chiéu dai.

L: chiéu dai.

Hé s6 cam bi€n duc - thi&t 1ap tir (1) va (2) véi gia thi€t dién trd sudt (p) 1a hiing s0.
Khi vat din dién bi€n dang dan hdi mot doan AL thi dién tich ti€t dién s& bi gidm do dnh
hudng Poisson lam ting dién trd 1&n. Gid si vét liéu dan dién c6 hé s6 Poisson v = 0.3
thi hé s& cAm bién 12 1.6, nghia 1a :

F=14+2v=1+2x03=1.6
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Tuy nhién, khi vt liéu trén lam viéc ngoai gidi han dan hdi thi hé s6 Poisson v =
0.5; dién trd bién d8i chi y&u do bi€n déi kich thudc va sudt bi€n dang F = 1 + 2v ti€n tdi
20.

F=1+2v=1+42x05=20

Piéu dé c6 nghia la:

+ DP6i v6i nhitng vit liéu c6 sudt bi€n dang F # 2.0 khi 1am viéc trong gidi han dan
héi thi s& c6 suit bién dang F = 2.0 khi 1am viéc trong giai doan bi€n dang déo.

+ DP&i vdi nhitng vat liéu c6 suat bi€n dang F = 2.0 (v = 0.5) khi lam viéc trong gidi
han dan hdi thi s& c6 suit bién dang F = 2.0 khi vét liéu lam viéc trong giai doan bién
dang déo.

Trong ch€ tao cdm bi€n ngudi ta chon nhém hgp kim thudc nhém thit hai vi nhu

vy s& bdo ddm do chinh xdc cho cé 2 giai doan trong va ngoai gidi han dan héi.
Heé s6 cdm bién ciia mot s6 vat liéu:

vt liéu tén thuong mai hé s6 cdm bién
DPdng — Nicken (55-45). Constantan ' +2.1
Nicken — Crém (80-20). Nichrome +2.2
Nicken — Crém (75-20) véi Karma +2.1

Sét va Nhom.

S4t — Crém — Nhém (70-20- Armour D +2.2

10). , Isoelastic +3.5
Nicken — Crém — S&t —

Mbolipden (36-8-55.5-0.5). - +4.0
Platin — Tungsten (92-8). Manganin +0.6
Péng — Nicken — Ming gan

(84-4-12). - +4.0
Sit.

Anh hudng ciia nhiét do:

Hé s& cdm bi€n K thuding it chiu 4nh hudng ciia nhiét d6 ngoai trir Isoelastic. Trong
mdt ngudng nhiét d6 tuong ddi rong : —100°C < T < 300°C biéu thirc K ¢6 dang:

K, 12 hé s6 cdm bi€n & nhiét dd chudn T, (thong thudng T, =25°C). Do dé viéc

K(T) =K {1+a, (T -T;)}
st dung cdm bi€n trong thi€t bi do & nhiét d6 thong thudng 12 thudn lgi.
Céc loai cdm bi€n do bi€n dang:
C6 2 loai cdm bi&€n do bi€n dang: cdm bi€n ddy manh(wire strain gauge) (hinh Hla),
cdm bi€n 14 mdng va cdm bi€n mang méng (foil strain gauge) (hinh H1b). Cdm bi€n diy

ménh bao gdm m6t tAm gidy mdng trén c6 ddn mdt ddy dién trd hinh ring lugc c6 dudng
kinh tif 0.02mm - 0.03mm, hai ddu ddy dugc han vdi 14 ddng ding dé€ ndi v6i mach do.
Phia trén dudc d4n mdt tim gidy méng d€ cd dinh diy. Chiéu dai 1 1a chiéu dai tdc dung
clia cdm bi€n. Ngay nay dé gidm kich thudc, ting dién trd tdc dung ciing nhu c¢6 thé ché
tao nhitng cdm bi€n c¢6 hinh dang phic tap hon, ngudi ta ch€ tao cdm bién ki€u mang
mdng va 14 méng. Cadm bi€n 14 mdng duge ché tao tit mdt 14 kim loai mdéng véi chiéu
day 0.004 — 0.012mm. Nh& phuong phdp quang khic c6 thé tao nén cdc hinh dang khic -
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nhau cho cdm bién loai nay. Cdm bi€n ki€u mang mdng dugc ché tao bing c4ch cho béc
hoi kim loai 1én mét khung véi hinh ddng dinh trudc.

CAUTAO THIET BI PO
A./ Pressuremetre (hinh H2) :

Pressuremetre diing dé do tng dp Iuc gbm 4p luc cia cdc hat dat va dp luc nudc
trong 16 rdng tdc dung 1én bé mit cin do. Pressuremetre dugc cAu tao 1a mot hop kim
loai rdng hinh ling try dep, mdt mit 12 mang mdéng 1am bing hdp kim dan hdi 1a mat do

AAAAA

. it
ik

a. CAM BIEN DAY MANH b. CAM BIEN MANG MONG

H1. CAC LOAI CAM BIEN BIEN DANG

ap luc, mét trong c6 ddn mot 14 cdm bi€n bing keo Epoxy ndi vdi thi€t bi xit 1y tin hiéu
s6 bing ddy din dit trong Sng vita cé tic dung bdo vé day din vir théng hdi cho hop kim
loai (xem hinh v& k&m theo). Thiét bi x& 1§ tin hiéu s SB10, P3500 hoic thi&t bi do do
Phong Thi Nghiém Cd Hoc Ung Dung nghién cifu ché tao. Khi ¢6 4p luc tic dong, mang
hop kim bi€n dang, 1am dién trd clia 14 cdm bi€n thay ddi, su bi€n di nay dude xi 1y
thanh tin hiéu s8 hién 1én mang hinh cda thiét bi x& 1y.

GHI CHU:
1. MANG CAM BIEN.

2. LA PIEN TRG (STRAIN GAUGE).

3. NGAN CHUA KHONG KHI.

4. NG BAO VE DAY DAN VA THONG KHI.
5. DAY DAN RA THIET B| BO.

H.2 : THIET BI PO PRESSUREMETRE
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B./ Piezometre (hinh H3):

Piezometre diing dé do riéng phan 4p Iuc nudc trong 16 rdng. Nguyén 1y hoat dong
ciing giéng nhu Pressuremetre, nhung vé ciu tao thi Piezometre c6 thém mét ngin chifa
nudc nim gifta mang hdp kim va miéng s x8p. Céch ly giffa nudc va mi€ng st 12 mot
mang cao su méng nhim ngin nudc thim ra ngoai (xem hinh v& k&m theo). Khi dat §
trang thai bdo hoa nudc thi ¢6 thé khong cdn mang cao su cdch ly nay, nhu th€ do chinh
xdc ctia thi€t bi s& ting 1&n. Khi ¢6 4p luc tic dung, mi€n s ngan tdc dung cla phan hat
ddng thdi cho nudc thim qua truyén 4p luc 1én mang cao su va phin nudc trong ngin
chifa, lam mang hdp kim cé bién dang, bi€n dang dugc x& 1y thanh tin hiéu s hién 1én
mang hinh cla thiét bi.

GHI CHU:
1. BiA U X6P.
2. NAP HOP
3. MANG CAM BIEN.
4. VAN VO NUGC.
5. ONG BAO VE DAY DAN.
6. DAY DAN RA THIET Bl BO.
7. TAM CHAN GIU sUJ.
8. NGAN KHONG KHI.
9. NGAN CHUA NUSC.
10. JOINT CAQ SU.

H3. THIET Bl BO PIEZOMETRE

THAO TAC PO

+ Pit cdc ddu do vao vi tri cdn do, xit Iy phidn dét ti€p xic vdi bé mit cia
dau do.

+ N&i cdc dau do v4i thi€t bi x 1y tin hiéu sd.

+ Piéu chinh s6 liéu vé miic 0.

+ Du6i 4nh hudng ciia tic nhan gay 4p luc, tri s6 dp luc dugc bi€u hién 1&n

man hinh.
THIET LAP THANG PO

Nhiim thi€t 14p mdi twong quan giifa tri 4p luc tdc dung 1&n dau do va céc s& hién
thi trén man hinh. Tri s8 4p luc tic dung dugc st dung 12 chiéu cao cot nude khi dit dau
do vao trong nudc. G dd sdu h, 4p lyc tdc dung 1én dau do la:

it =1h
Tri s6 hién thi 1én man hinh 14 n.
Hé s6 diéu chinh:
. L

n n
O cdc do sau khdc nhau ta ¢ k 12 hiing s6. Tir d6, ta c6:
P=kn 75
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P: 4p ltrc tdc dung 1&én dau do.
k: hé sd diéu chinh.
n: s§ doc trén thi€t bi x 1y tin hiéu s0.

Qua qud trinh thi€t lap thang do, cdc dau do dd ch€ tao dat dd chinh xdc (chua
khu&ch dai) 12 S5kg/m2 (0.5g/cm2).Nhu vdy c6 thé bdo ddm dd chinh xdc cho thi nghiém
mo hinh.

\h
{ A"
l\? s fﬂ?’ﬂ\}'lh '?/R
- 7278 135.58
8
T 5350 17072
8
—H —8 6593 118.85
8
S Qe 98.30 128.20
Ly 8
sl il 119.30 96,34
8 | —
o P(G/CM2) ° ure/icM)
NG AP Lyc AP LUC NUSC TRONG 1O RONG:
TRUAC K1 GIA TAL TUSNG KHONG CHUYEN V)
MOT 56 KET QUA BO BUGC
| AP AR
— ﬁ_slr 1375 15408
8
ST [ 5840 181.86
8
— H_‘.rg 40.70 158,85
8
_{ M I 77412 18118
TR 8
— s 148.51 148.94
B (-
] =8 =] £5”
P(GICMD) U(GICMD)
18NG AP LUC AP LJC NUGC TRONG L8 RONG
TRUSC KHIGIA TAL TUONG CHUYEN V|
-~ ar ~ ?
MOT SO KET QUA BO BUCC
KET LUAN

+ Viéc ch€ tao cdc dau do Piezometre va Pressuremetre chi méi hoan thanh trong
phong thi nghiém, nén ddi véi mdi ddu do c6 mot hé s6 diéu chinh khdc nhau.

+ N&u dudc ché tao ddng loat thi c6 thé diéu chinh cho ¢ cling mdt hé s8 diéu
chinh gi&ng nhau.

+ Tuy theo d6 16n cla dai lugng cin do ma c6 thé diéu chinh d6 chinh xdc cho phu
hop.
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+ C6 thé khuéch dai tin hiéu bling vi tinh d€ dat d6 chinh xédc cao han, ddng thdi c6
thé sit dung vi tinh d& tr dong luu gid ket qué, x{ 1y 58 li¢u mdt cdch ty dong.

THE MAKING OF PIESOMETRE AND PRESSUREMETRE BY USING OF STRAIN
GAUGE FOR MODEL TESTS
Ngo Kieu Nhi — Pham Tuong Hoi

ABSTRACT : The imported Piezometre and Pressuremetre are very expensive and in some
case of tests they are not appropriate. Thus, the making of these instruments for the purpose
of model tests in laboratory is necessary. The making of Piezometre and Pressuremetre is
executable at the present case. These instruments are ensured of accuracy, at low cost, and
appropriate to respective model tests.
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