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TOM TAT :

Bai bdo gidi thidu mot phuong phdp xdc dinh céc théng s6 vé do vong, bién dang,
dao ddng trong viéc thir tdi cdu nhd thiét bi do bién dang bing Strain gauge nhiéu
kénh giao ti#p véi vi tinh. Bai bdo ciling gidi trinh nguyén Iy xdc dinh dudng dan
héi ddm bing cdc gid tri bién dang do duge. Toan bd hé théng giao tiép vdi vi tinh
va cdc phdn mém cin thi€t da dugc hoan thién tai Phong Thi nghiém Co hoc Ung
dung trudng Pai hoc Ky thuadt TP.HCM.

1. Dst véan dé:

Céng viéc thi cdu dudi tdc dung cla tdi trong tiéu chuédn cé muc tiéu nhim
xdc dinh 4 théng 6: d6 vong, bién dang, tdn sé riéng, hé s6 xung kich. Théng
thudng cdc céng vide nay duge thuc hién bdi 3 nhém khéc nhau véi céc thiét bi
khéc nhau: mét nhém do 46 véng tinh, mét nhém do bién dang va mét nhém do
dong. Phuong phép tién hanh cho dén nay véAn cdn hét sdc tha céng: Thi nghiém
vién chép céc chi thi s6 tit ddng hé do. Vi thoi gian thit cdu chi tién hanh vao giia
dém, trong mét th¥i gian gidi han d€ trdnh un tdc giao théng, cho nén mébi l4n thi
cAn phai huy déng mét luc lugng nhan su déng ddo hang chuc ngudi. Hon thé nita
cdc thi nghiém vién phdi ngdi dudi gdm cdu gan céc thiét bi do dé doc va ghi chép
s6 trong qué trinh cdu chiu tdi, do vy kha ning chiu rdi ro rat cao. Vi nhitng ly do
dé ma tif nam 1992 Phdng Thi nghiém Co hoc Ung dung trudng Pai hoc K§ thuat
ti€n hanh nghién cu hé théng do tu déng. N6i dung nghién cu gbm cdc vdn

1. Chon loai cdm bién.

2. Lap mach giao ti&p vi tinh véi cdc phén cing v phdn mém hd trg cho
viéc thu nhén tin hiéu.

3. Viét cdc phdn mém dé xi 1§ tin hiéu thanh cdc théng s6 mong muén.
Trong bai bdo nay ching téi trinh bay mét phuong 4n do xi dung cdm bién
dién trd day (Strain gauge).
2. Thiét bi : So db thiét bi do c6 thé miéu t3 nhu trén h.1

Trén hinh 1 thi @ 12 nhém c4c Strain gauge. S6 lugng cédc Strain gauge
12 s§ kénh truyén vao m3y tinh. Véi tdn s6 14y méu dat nhiéu chuc KHz trong khi
tdn s6 riéng cia cdu khodng < 5 Hz, vé nguyén tdc ta c6 thé thiét 1ap hang nhiéu
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trdm kénh va céc s6 lidu do trong mot lugt quét t4t cd cdc kénh cé thé duoc coi la
thu nhén tic thoi.
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dién trd)
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Vi tinh

g 74
NS
Mach dién ti loc
va khuyéch dai
Hinh 1

Céc Strain gauge s& dugec ddn 1én bé mat d6i tugng cdn do, vi du bé mit

ddm cAu. Su thay d8i dién trd cia Strain gauge cho ching ta théng tin vé gig tri
bién dang dai tuong dsi (e) tai diém d4n Strain gauge.

2. Cd sd 1y thuyét:
Xét dam chiu uén trong mit phing x_y (h.2a). Ky hiéu:

b)

y

<

Y — D¢ vong cia dudng trung
hoa.

¢ — Goéc xoay mét cit.

" (xyz) — Hé trl_lf toa d6 chung
toan dam.
% (y1, z1) — Hé truc toa d§ riéng

cla tiét dién.

EJ - D6 cing chéng udn.

£ — Bién dang dai theo

Vimax phuong truc thanh (truc x).
M — Mémen uén

Z)

Hinh 2: a- Mé hinh ddm chiu uén
b- Tiét dién ddm
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Gi4 st ti&t dién ddm d8i xting qua truc z;; ky hidu yime 12 tung dé 16n nhat
ciia ti€t dién d4m (h.2b).

Ta déu biét cdc quan hé sau day [1]:

dv? M
Bl PR 1
dx? EJ )
M
Ty 2
£ 5 ¥, (2)
M
Em = _Eylmax . i (3)
T (1) va (3) ta co:
M=- = € (4)
ylmax
Véy (1) tré nén:
dv? 1
- 5
dxz ylmax Em ( )

N&U Y1max = const d6i véi moi tist dién va ham en(x) dugc bigt thi do vong sé
xdc dinh theo céng thic sau:

v=-— y:mx {]: [Ism(x)h]dx +Cx + Cz} (6)

So s4nh céng thic (5) véi cong thic quan hé (1) thi ta cé thé coi biéu do em
1

Yimex

tinh todn dé vong s& c6 thé duge thuc hién hoan toan theo cdc phuong phdp néu

trong gido trinh Stc bén v4t liéu. P& cé thé tdn dung nhing phuong phép da c6 ta

s& coi biéu dd e, (x) nhu biéu d6 mémen giy bdi mdt hé luc gid dinh Pi tép trung

dit tai cdc diém x; (i = 0 + n). (h.3b).

nhu biéu dé6 mémen gid dinh, va coi ( —

) 1a 48 cing gid dinh. Khi nay viéc

3. Phudng phédp gin ding tinh d$ vong:

Gig st ta do dugc gid tri e, ¢ mot s6' diém rdi rac doc theo ddm. Biéu dé gan
ding cla en(x) duge coi 1a dudng lién tuc ghép bdi cdc doan thdng néi gitta cdc tung
_ dd e (h.3a).
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. A 5 A
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a) Hinh 3 ®)

5. Céc két qua:

D& c6 c4i nhin vé sai s6 gdy ra khi chuyén tir hé tdi trong thuc sang hé tai
trong gid dinh P ching t6i da ding mét s6 vi du cGa bai todn thuan (cho biét tai
trong thuc, tim dé vong va bién dang &, ¢ moét s6 diém) . Sau dé6 gidi bai todn
ngugc tidc dua vao &, dé tinh lai d6 vong theo phuong phédp dua ra ¢ muc 4, ky hiéu
1a ¥, réi so sdnh v vaV dé tim sai s6 tuong déi . Cac k&t qua nhu sau:

1. Néu tdi trong thuc 13 hé cdc luc tdp trung thi dang biéu dé &n va M hoan
todn khong thay ddi, do vay két qud v va ¥ hoan toan tring nhau.

2. Néu tai trong thuc c¢6 chita ham phan bs thi biu dé M 1a cdc doan dudng

cong béc cao hon 1 do viy khi chuyén sang hé

tdi trong gid dinh 13 cdc luc

tdp trung sé& gdy ra sai s6. Tuy nhién déi v6i cdc diém cang xa vdi diém dau
cia phép tich phén (6) thi sai s cang it. D& khic phuc hién tugng sai s8 16n

& doan dau phép tich phédn thi ldp luéi diém x
nay. Sau d4y 14 hai vi du sé&:

Vi du 1: Cho ddm chiu tdi nhu trén h.4 véi céc s6 lidu:

tdp trung day hon & khu vuc

EJ = 44,4 x 10° N.m? yimax = 1,62 x 107'm

qo = 40 KN/m.

y
do

/
PPyt

b
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y

I8

Hinh 4
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K&t qud tinh cho trong bdng 1 trong dé hang cuéi cho sai s6 phan tram

~

v, =V,
A% = x 100
Bdng 1
i 0 1 3 4 5 6 7 9 10
: 4 0 0,5 1.5 2 2,5 3 3,5 45 5
m
Vi 0,225 | 0,129 - 0,199 -0,375 | -0,443 | -0,375 | -0,199 0,129 | 0,225
(x10%)
m
v, 0,187 0,113 -0,187 | -0,357 | -0,422| -0,356 | -0,187 0,113 0,187
(x107%)
m
A% 16 12,7 59 5 48 5 59 12,7 16
Vi du 2: Cho so dé lyc nhu trén h.5 véi c4c théng s6 sau:
EJ = 44,4 x 10° N.m% yimex = 1,62 x 10"'m
P =100 EN; qo = 256 KN/m
/
4
b 4
/ Qo [
F ] I ) V.
’ g
\ 4
/
[
%
< 4m -
Hinh 5

Két qua tinh cho trong bang 2.
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Bang 2 :
i 0 i 2 3 4 5 7 9 10

% 0,1 0.2 0,5 1 1.5 2 25 3 3,5 4

m

v, [66,066| -63,664 |-61,264 |-54,102 |-42,441 |-31,416 [-21,396 |-12,788|-6,029 |-1,596 | 0
(x10?)

m

'\71 -66,150] -63,742 | -61,338 —5_2,548 -42 486 -31,446 | -21,416|-12,798] -6,034| -1,597| 0
(x107)

m

A%

0,1 0.1 0,1 2,6 0.1 0,1 009 | 008 |0075] =0 | O

2. Két ludn:

3.

Viéc st dung bién cdm dién tré diy (Strain gauge) do bién dang doc d4m

cdu s& cho phép cling mot phép do thu duge cdc dai lugng mong muén trong

qui trinh th{ tai cau.

Viéc x dung doéng thoi hé théng do tu déng da kénh va gidi thuit tinh

trinh bay & muc 4 c6 c4c vu diém 13 cho phép: 7

¢ XAy dung tdc thoi va chinh x4c hinh d4nh d6 véng , bién dang va dao
déng cla cdu ¢ moi th¥i diém, gép phdn ning cao chat lugng thi
nghiém;

¢ Theo doi thti"dng xuyén tinh trang cdu va du bdo sém cdc hu hdng, trdnh
cdc su c6 ddng tiéc;

¢ Tiét kiém rat 16n nhén luc, kinh phf méi dgt thi tai;

¢ Thao tdc nhe nhang, an toan;

Hé théng do ludng bao gém phén cing va phdn mém di dugc chudn bi sdn
sang tai Phong Thi nghiém Co hoc Ung dung trudng Pai hoc K§ thuat
TP.HCM, mong ring phuong phép thif cAu nay sém duge kiém nghiém va xd
dung thuc t&€ trong thanh phé. ‘

PROPOSAL FOR DEFINING DEFLECTION OF BRIDGES

ABSTRACT :

The article introduces a method to define the parameters of deflection,
deformation, and vibration in load testing with deformation measurement
equipment by strain gauge having many channels interacting with computer. The
article also explains the principle to define the elastic curve for beams by the
values of deformation measured. The computer communicative system and
necessary software have been perfected at the Laboratory of Applied Mechanics,
Ho Chi Minh City University of Technology.
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