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Nghién ctu thiét ké va danh gid mé hinh thi nghiém nhim x4c dinh phan luc gbi tiva ctia dAm chiu tai trong
tap trung trén co s¢ cic phuong trinh can bing tinh hoc. M6 hinh gdm dim thi nghiém, hé gbi tua, co ciu
tao tai trong va cdc ddng hd dién t ding dé do tryc tiép phan lyc tai cac vi tri lién két. Trén mé hinh di
ché tao, cac thi nghiém dugc thiee hién véi nhidu phitong an bd tri tai trong khac nhau nhim khao sét su
thay dbi phan Ivc géi theo vi trf tAc dung ctia tai trong. Gi tri phan luc do duwgc tit mé hinh duge so sanh
v6i két qua tinh todn 1y thuyét dé danh gia mc d6 phit hop clia hé thi nghiém. Két qua thi nghiém cho thiy
md hinh c6 kha ning phan 4nh ding xu huéng bién thién ctia phan lvc géi twa khi vi tri tai trong thay dbi
va cho phép xéc dinh r6 mbi quan hé gitta tai trong tac dung, khoang cich dén gbi va gia tri phan lyc twong
tng. M6 hinh dugc d@ xut c6 tinh kha thi v& mit k§ thuat, c6 thé sit dung nhu mét céng cu hd trg kiém
chitng thi nghiém céc bai toan dim co ban va 1am co s& phat trién céc thiét bi thi nghiém phuc vu ddo tao,

nghién ctiu trong linh viee co hoc két cu.

ABSTRACT

Support reactions

Beam subjected to a concentrated load
Experimental model

Static equilibrium

Electronic hanging scale

This study focuses on the design and evaluation of an experimental model for determining the support
reactions of a beam subjected to a concentrated load on the basis of the equations of static equilibrium. The
model consists of a test beam, a support system, a load-application mechanism, and electronic hanging scales
used to directly measure the reactions at the support locations. Based on the fabricated model, experiments
were carried out under various loading arrangements to investigate the variation of support reactions
according to the position of the applied load. The reaction values measured from the model were compared
with the theoretical results to evaluate the degree of agreement of the experimental system. The experimental
results show that the model is capable of properly reflecting the variation trend of support reactions when
the load position changes and of clearly determining the relationship among the applied load, the distance
to the support, and the corresponding reaction value. The proposed model is technically feasible and can be
used as a supporting tool for the experimental verification of basic beam problems, as well as a basis for

developing experimental devices serving teaching and research in the field of structural mechanics.

1. Gi6i thidu

V& miit co hoc, phan Iyc gbi tiva cia dAm dugce xdc dinh théng
qua so db vat thé tu do va cdc phuong trinh cén bing tinh hoc [4]. Cic

Phan Iyrc gdi twa 13 mot dai Itgng co ban trong phan tich két cAu
va gitt vai trd quan trong trong cic bai toan co hoc. Viéc x4c dinh phan
Iue tai cac gbi khong chi 1a buéc diu tién dé thiét 1ap trang thai can
béing ctia hé ma con 1a co s& dé xdc dinh Iyc cit, md men ubn va danh
gia kha ning 1am viéc clia két ciu. Trong cdc hé dim tinh dinh, phan
luc géi tua la thong s6 dAu vao cta toan bd qua trinh phan tich ndi luc
va chuyén vi, do d6 ¢6 ¥ nghia nén tang ca vé phiong dién Iy thuyét
14n ting dung [1,2]. P6i véi dao tao ky su xay dung, dAm tinh dinh ciing
14 dbi twong co ban dé hinh thanh tw duy phan tich két ciu, dic biét
trong viéc nhén dién méi quan hé giita tai trong tic dung, vi tri dit tai
va phan luc lién két [3].

*Lién hé tac gia: phamvantruc@qnu.edu.vn

diéu kién can bang cho phép thiét 1ap mébi quan hé truc tiép giita d6
16n tai trong, canh tay don ctia tai va gid tri phan luc tai cac gbi [5].
Péi véi dAm chiu tai trong tap trung, phan luc gbi twva ¢6 thé dugc xac
dinh tit c4c phiong trinh téng Iyre va téng mé men bing khéng, qua dé
phan 4nh r6 quy luat phan bé tai trong giita cac lién két ctia hé [6]. Tuy
nhién, trong qué trinh giang day va hoc tip, ndi dung nay thuong dugc
tiép can chit yéu théng qua mo hinh tinh toan 1y thuyét va cic budc
bién dbi giai tich. Cach tiép c4n d6 tuy cin thiét nhung chua tao duge
kha niing quan sat truc quan sy bién thién cua phan lvc khi vi tri tai
trong thay ddi doc theo chiéu dai dAm.

Song song v&i cdc tai liéu nén tang, mot sé nghién citu da tap

trung phat trién cdc mé hinh tinh to4n va phuong phap phan tich nhim

Nhan ngay 09/02/2026, stta xong ngay 12/03/2026, chip nhan ding ngay 13/03/2026

Link DOL https://doi.org/10.54772/jomc.02.2026.1283

JOMC |245



Tap chi Vit liéu & Xdy dung Tdp 16 S6 02 ndm 2026

mo ta chinh x4c hon @ng xt ctia hé két cAu. Cac huéng nghién ciu da
duwgc trién khai cho bai to4n thanh cong phéng bing phuong phap phin
t bién [7], cho phén ¢ thanh c6 xét dén anh hudng cta lyc cit va do
cting lién két [8], ciing nhu cho khung phéng c6 nit lién két nita cling
bing phuong phap phin tit hitu han [9]. Bén canh d6, céc cong cu tinh
toan nhu MathCad ciing da dugc (ing dung trong giai bai toan co hoc
va hd tro giang day, qua d6 gép phan nang cao tinh tric quan va hiéu
qua tiép can ndi dung ky thuét [10], [11]. G géc d6 thi nghiém, viéc do
dac trye tiép dé kiém chiing mé hinh tinh todn di cho thiy vai trdo quan
trong trong dénh gid ¢ng x thuc cta cic hé chiu lyc phic tap [12-14].

Vi muc tiéu dua thi nghiém vao giang day gitip sinh vién nim
vitng kién thic, dbi v&i bai toan dim chiu tai trong tp trung, chua ¢
nhiéu nghién ctu tap trung trirc tiép vio viée thiét ké mot mo hinh thi
nghiém don gian, triyc quan va dé trién khai nhim x4c dinh phan Iyc
gbi tira bang phép do truc tiép tai vi tri lién két. Khoang tréng nay c6 y
nghia thyc tién r6 rét, béi moét mé hinh nhu vay khong chi cho phép
kiém chiing céc phvong trinh can bing tinh hoc ma con gitp lam 16
mbi quan hé gifta tai trong tac dung, vi tri dit tai va gia tri phan lvc

twong tng tai cac gbi.

Hinh 1. M6 hinh thiét ké x4c dinh phan luc

ctia vat ning bing cin treo dién ti.

Tit co s& d6, bai bdo nay tap trung nghién citu thiét ké va danh
gid mo hinh thi nghiém x4c dinh phan lyc gbi twa ctia dim chiu tai
trong tap trung nhu Hinh 1. M6 hinh dugc xdy dung theo huéng cho
phép thay dbi vi tri dit tai trén dam, do tryc tiép phan luc tai cic gbi
bing cén treo dién ¢ v so sanh két qua thi nghiém véi gia tri tinh todn
ly thuyét theo cac phuong trinh can bing tinh hoc. Két qua nghién citu
dugc ky vong sé gép phin bd sung mot cong cu hd tro kiém chiing thi
nghiém cho cic bai todn ddm co ban, ddng thdi 1am co s& phat trién
céc thiét bi thi nghiém phuc vu d3o tao va nghién citu trong linh vie

co hoc két cAu.

2. Co s@ ly thuyét
2.1. M6 hinh co hoc téng qudt ctia hé thi nghiém

MO hinh thi nghiém duge Iy twéng héa nhu mot dAm théing 1am

viéc trong mit phing, chiu tic dung cta cdc tai trong tap trung theo

phuong thing ding va dugc treo tai nhiéu vi tri théng qua cac can treo
dién tir. Mdi cin treo dién tit vita déng vai trd 13 phan i lién két theo
phuong diing, vira 1a thiét bi do phan lvc tai vi tri lién két twong Gng.

Gia stt dAm duwoc treo tai N vi trf, ky hiéu 14 x;, X,, ..., Xy, v6i N
> 2. Phan lyc do dugc tai céc vi tri nay duge ky hiéu twvong @ng 1a R,,
R, ..., Ry. Trén dim c6 M tai trong tip trung, ky hiéu 1a P, P, ..., Py,
dat tai cac vi tri &, &, ..., & Trong pham vi nghién citu nay, bé qua
ctia dim, hé dugc xét trong diéu kién cin bing tinh, bién dang nho va
céc phan lyc chi theo phuong thing ding.

2.2. Phuong trinh cdn béng tong qudt

Diéu kién can bing lyc theo phitong thing ditng cta toan bo hé
dugce viét nhu sau:

Mz

N
2R =

j=

F

._.

~
Il

—_

trong dé:

- R; la phan lyc tai vi tri treo th j, v6ij = 1,2, ..., N;

-Nla téng 6 can treo dién tit hodic s6 diém lién két treo trén dAm;

- P; 1a tai trong tip trung thi i, véii = 1, 2, ..., M;

- M 1 tdng sb tai trong tap trung tic dung 1én dam.

Phuong trinh (1) thé hién riing tdng cac phan lue do dwoc tai cac
vi tri treo phai can bing véi tong tai trong ngoai tac dung 1én dam.

Chon géc toa d6 tai mot ddu dim, didu kién can béng mo6 men
clia toan bd hé duge viét dudi dang:

N M
2Rx =D PG
I= i=1

trong dé:

- x; 1 toa d6 ctia vi trf treo thif j tinh tit géc toa do da chon;

- & 1a toa do cua tai trong tip trung thi i.

Phuong trinh (2) cho biét tbng mé men cta cic phan luc dbi véi
gbc toa d6 phai cin bing v6i tbng mé men ciia céc tai trong ngodi.

Hai phuong trinh (1) va (2) ludn ding abéi véi moi mo hinh thi
nghiém. Tuy nhién, khi N > 2, s6 4n phan lyc 16n hon s phuong trinh
can biing déc 14p, do d6 bai toan trd thanh siéu tinh va cin bd sung didu
kién twong thich bién dang.

2.3. Truong hop hé co hai vi tri treo

Khi didm chi dvoec treo tai hai vi tri x, va x,, hé 1 tinh dinh va
hai phan lic Ry, R, dugc thé hién Hinh 2, ¢6 thé x4c dinh triyc tiép tiv
céc phuong trinh can bing. Ta c6:

L =x,-—x @

trong dé:

- L 12 khoang céch gitta hai vi tri treo, twong ng v&i chiu dai
nhip tinh toan ctia dim;

- X1, X, 140 lugt 12 toa do chia hai vi tri treo trai va phai.
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Hinh 2. M6 hinh xéc dinh 2 phan lyc (2 vi tri treo)
ctia vat ning bing cin treo dién ti.

Khi d6, phan lyc tai vi trf treo thit nhit dugce xac dinh bai:

M
2 P& -x)

& @
Rl =1=

L
trong d6:
- R, 12 phan luc tai vi trf treo thi nhét;
- P; 1a tai trong tap trung thi i
- & la vi tri cta tai trong P,
- &= x; 12 canh tay don ctia tai trong P; dbi v&i vi tri treo x,;
- L 1a khoang cach gitta hai vi tri treo.
Tuwong tw, phan lyc tai vi tri treo th hai dwgc xac dinh bdi:

M
D P(x,-&)

- ®)
R2 =1=

L
trong do:
- R, 1a phan lyc tai vi trf treo thi? hai;
- X, — & 12 canh tay don ctia tai trong P; d6i v&i vi tri treo;

- Cac dai lugng con lai gitt nguyén y nghia nhu trén.
2.4. Truong hop hé cé ti ba vi tri treo tré 1én

Khi dAm dugc treo tai N > 3 vi tri, hé 13 siéu tinh dwgc thé hién
nhv Hinh 3. Khi d6, phan lyc khéng thé x4c dinh chi bing cac phuong
trinh cAn bing ma cin bd sung cac phiong trinh tivong thich bién dang.

Gia st chon hai vi tri treo bién lam hé co ban, con cac phan luc
tai céc vi trf treo trung gian 13 4n siéu tinh. Pidu kién twong thich tai vi
trf treo thtt k dugc viét dudi dang:

P N-1
&+ fyRi=0 ®©
J=2
trong dé:
P Lo . S . L as
- a do vong tai vi tri treo ctia hé co ban do cac tai
O lad tai vi trf treo tht k ctia hé co ban do cac t
trong ngoai P; gay ra;

- fijlahé s6 mém déo, biéu thi 6 vong tai vi tri treo thit k do mét
luc don vi dat tai vi tri treo tha j;

- R; 1a phan lyc chura biét tai vi tri treo trung gian thi j;

-k =2,3,...,N — 11achi s clia cac vi trf treo trung gian.

Hinh 3. M6 hinh xac dinh nhiéu phan luc

ctia vt ning bing can treo dién ti.

Phuwong trinh (6) thé hién ring tai mbi vi tri treo trung gian, téng
chuyén vi theo phitong ditng phai bing khong néu lién két treo dugc
gia thiét khong cho phép dich chuyén theo phuong diing.

Viét gon cho toan bd céc vi trf treo trung gian, ta c6 dang ma tran:

FR, =-3"

trong dé:

- F 12 ma tran hé s6 m&m déo, kich thuée N — 2;

- R, 1 véc to' cac phan luc siéu tinh, gdm cac thanh phin Ry, R,

- Ryas

- 6P la véc to @6 vong tai cac vi tri treo trung gian do tai trong
ngoai gy ra.

Sau khi x4c dinh dugc céc phan lyc trung gian tit (7), hai phan
lyc bién duge tinh tit hai phuong trinh can b.'?mg (1) va (2).

2.5. Cdc chi tiéu ddnh gid do phit hop giita ly thuyét va thi nghiém

Pé danh gia tinh ding dén ctia mé hinh thi nghiém, trwdc hét c6

thé kiém tra sai sb can b.’img Iuc toan cuc:
Z R = ZP

2.5

Ep = x100% 4

ME

Il
UN

trong d6:

- & lasai s6 can bang luc toan cuc, tinh theo phin trim;

. R;Xp 12 phan lvc do duge bing thi nghiém tai vi tri treo thit (j);
N

- Z R;Xp la téng cac phan luc do duogc;
J=1

Mz T

A 2. - X 2 ~ X
Pi 1a tong tai trong ly thuyét tac dung 1én dam.

~
Il
—
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Tiép theo, sai s6 can béng mo men toan cuc duwgce xdc dinh bai:

£y =2 = 1k100% @

trong doé:

- &)y lasai s6 can bing mo men toan cuc;
N

- Z R;Xp X J 12 téng m6 men ctia cdc phan lyc thi nghiém;
Jj=1

M
- Z Bé:z 12 téng mé men ly thuyét cta tai trong ngoai.

i=1
Cubi cling, sai sb tuong ddi cia titng phan Iyc dwgc xac dinh theo:
RSP — R

Ep, = JR—J‘XIOO% (10)

th
J
trong do:

- &R j 12 sai s6 twong dbi ctia phan luc tai vi trf treo thit (j);
€XP 1y ... . N . in
- R . 1a gia tri phan lyc do dugc bang thi nghiém;

- R]th 12 gié tri phan lyc tinh theo mé hinh 1y thuyét;

-j=1,2,..,N.
Phuwong trinh (10) cho phép dénh gi4 truc tiép mic d6 phit hop

gitta két qua thi nghiém va két qua tinh toan tai titng vi trf treo cu thé.
3. Thi nghiém va danh gia két qua

Dé d4nh gia kha niang 1am viéc ctia md hinh, cac thi nghiém duoc
tién hanh trén dim thép c6 chiéu dai khao sat L = 100 cm, tiét dién
vuéng canh 20 mm. Trong tinh to4n, dAm dugc gia thiét 1am viéc trong
mién dan hdi tuyén tinh, bién dang nho va bé qua trong lvgng ban thén;
cac gbi tua duge 1y tudng héa theo mé hinh phén tich. Céc can treo
dién ti¢ duge bd tri tai nhitng vi trf lién két dé vira tao diém tua, vira
ghi nhén tric tiép phan luc twong Gng. Trude mbi loat thi nghiém, thiét
bi dwge chinh 0 va hiéu chuin; méi truong hop thi nghiém duoc lap
lai 3 1an, 14y gi4 tri trung binh dé so sanh véi két qua 1y thuyét va mo
hinh SAP2000. Tai trong dugc treo tai cic vi tri khdc nhau doc theo
dim nhim khao sat sy thay di phan lyc gbi twa theo vi tri tic dung
ctia Iyc nhu Hinh 4, 6 va 8. Trén co s& d6, két qua thi nghiém dugc sit
dung dé kiém chitng kha ning phan 4nh quy luét phan bd phan luc ctia
m6 hinh. Béi véi hé hai gbi twa, gia tri phan lue duge dbi chibu véi két
qua tinh ton ti¥ cic phuong trinh can bing tinh hoc. Pbi v&i hé nhidu
gbi twa, ngoai viéc phan tich xu huéng phan bd phan luc, sb liéu thi
nghiém con dwoce so sanh v6i két qua moé phong trén phin mém
SAP2000 dé danh gi mic d phit hop clia mé hinh thi nghiém. Lvu ¥
vé don vi biéu dién: V& ban chit co hoc, tai trong P, va phan luc R;1a

cdc dai lvong luc, c6 don vi SIla N. Tuy nhién, trong thi nghiém nay

céc can treo dién tit hién thi sb doc theo don vi kg, tiic la gia tri khéi
lugng tuwong duwong cia lue tic dung. Vi vy, trong phin trinh bay két
qua thyc nghiém, céc gia tri tai trong va phan lgc dugce ghi theo kg
dting v6&i sb doc cuia thiét bi do; khi cin quy dbi sang liic theo hé SI, st
dung biéu thitc F = m*g, v6i g = 9,81 m/s2.

3.1. Thi nghiém ddi v6i hé hai gbi tva
3.1.1.  Thi nghiém di véi hé hai gbi twa chiu tdi trong tdp trung ddt

giita nhip

Bai toan dim hai gdi twa chiu tai trong tip trung dugc la chon
lam trwdng hop khao sat du tién nhy Hinh 4. Day 13 mé hinh co ban
nhét trong phan tich két ciu, ddng thoi 12 co s dé danh gid mic do
phit hop gifta két qua do thue nghiém va 101 giai Iy thuyét theo cac
phuong trinh can bing tinh hoc. Trong thi nghiém nay, ddm c6 chidu
dai nhip L = 100 cm, dugc treo tai hai du bing hai cin treo dién tt
twong tng véi hai phan Ic gbi V, va V,. Tai trong tac dung 13 mot vat
ning c6 khéi lwong P = 5,1 kg, dugc dit tai gitta nhip, tdc tai vi tri x
= 0,5L. V&i m6 hinh dbi xting nay, phan Iyc ly thuyét tai hai gbi duge
ky vong bang nhau. Két qua do tif hai cin treo dién tit dugc stz dung dé
so sanh v§i gia tri tinh todn, qua d6 danh gia do chinh x4c ban diu va
tinh kha thi cia m6 hinh thi nghiém.

Hinh 5 trinh bay so’ d6 tinh ctia dAm hai gbi twa khi tai trong tap
trung P = 5,1 kg duwoc dit tai gitta nhip. V&i mé hinh tai trong dbi
xt@ng, phan lyc ly thuyét tai hai gf)i duogce xac dinh bfing nhau, V, = V
= 2,55 kg. Két qua thi nghiém tuong ing & Hinh 4 cho thiy phan luc
do duoc tai hai gbi 1an lugt 14 2,54 kg va 2,56 kg. Sai 1éch gitta két qua
thite nghiém va Iy thuyét tai mdi gbi chi khoang 0,39 %, ddng th&i téng
phan Iyc do duge ding bing tai trong tic dung. Két qua nay cho thiy
mé hinh thi nghiém khéng chi phan anh ding quy lut phan bé phan
luie ctia dAm trong truong hop tai trong dit dbi xtéing tai gitta nhip ma
cdn ¢6 do chinh xac va do tin cy tdt, du co s¢ dé tiép tuc sit dung trong
cac truong hop tai trong léch tAm va cac mé hinh nhiéu gbi twa phiic
tap hon.

Hinh 4. M6 hinh thi nghiém xac dinh phan luc tai hai diém treo cta
vat ning bing can treo dién tit, véi tai trong treo & gitta c6 khoi
lvgng P = 5,1 kg dat gitta nhip va phan luc do dugc tai hai diu 1an
lugt 1a 2,54 kg va 2,56 kg.
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lP = 5,1 kg
AAH oy
7 r
L 0,5L
Va le 0 :‘: ‘ >/
\
Hinh 5. So' dd tinh ddm don gian chiu lyc
tap trung P = 5,1 kg twong @ng v&i hinh 4.
3.1.2. Thi nghiém dbi véi hé hai g5i tira chiu tdi trong tdp trung ddt

léch nhip

Trong thi nghiém nay, dAm c6 chidu dai nhip L = 100 cm, dugc
treo tai hai dAu bing hai c4n treo dién t twong Ging v6i hai phan hic
gbi V, va V, . Tai trong tic dung 12 mot vat ning c6 khéi lvgng P =
2,55 kg, dugc ddt tai vi tri 1éch vé phia géi A, cach g6i A mot doan x =
0,2L. V&i mé hinh nay, phan lyc tai hai gbi khéng con bing nhau ma
gbi gan vi tri it tai sé chiu phan lwe 16n hon. Két qua do tit hai can
treo dién ti¥ tai vi trf diu trai ctia dAm 2,03 kg va tai vi tri dAu phai ctia
dam 0,52 kg. Két qua nay duge st dung dé so sanh vdi gia tri tinh toan
ly thuyét, qua d6 dénh gia mitc dé phit hgp gitta mé hinh thie nghiém
va 101 giai theo cdc phutong trinh can bing tinh hoc.

Hinh 6. M6 hinh thi nghiém xéc dinh phan luc tai hai diém treo ciia
vat ning bing cén treo dién t, vi tai trong tip trung cich dau A
0,2L ¢6 khéi lwong P = 2,55 kg dit 1éch nhip va phan luc do duge tai
hai du 14n luot 12 2,03 kg va 0,52 kg.

A l P=255kg s

Hinh 7. So dd tinh dim don gian chiu lyc tap trung P = 2,55 kg
twong tng v&i hinh 6.

Hinh 7 trinh bay so 0 tinh ctia dm hai gbi twa khi tai trong tip
trung P = 2,55 kg duwgc dit 1éch nhip tai vi tri x = 0,2L tinh tit gbi A.
Theo diéu kién cin bing mé men ddi v6i gbi A, phan luc tai gbi B duoc
x4c dinh 13 V; = 0,2P = 0,51 kg. Tt phwong trinh can bing luc theo
phuong ding, phan lyc tai gbi A1a V, = P — V; = 2,04 kg. Nhut vay,
phan lyc 1y thuyét tai hai gbi 1an lvgt 1a V, = 2,04 kg va V, = 0,51
kg. Két qua thi nghiém twong tng & Hinh 6 cho thiy phan luc do duoc
tai hai gbi 1an lugt 1a 2,03 kg va 0,52 kg. Sai léch gita két qua thuc
nghiém v ly thuyét tai mbi gbi déu rat nho, khoang 0,49 % dbi véi gbi
A va 1,96 % dbi v6i gbi B. Pdng thoi, tdng phan luc do duoc tai hai gbi
bing diing tai trong tac dung (2,03 +0,52=2,55 kg). Két qua nay cho
thdy m6 hinh thi nghiém phan 4nh dtng quy luat phan b phan luc ctia
dam hai gbi twa trong trudng hop tai trong tip trung dit 1éch nhip,
ddng thoi c6 d6 chinh x4c va do tin cdy tdt, tao co s& cho viéc nghién
ctu cdc md hinh chiu lwc phite tap hon.

3.2. Két qua thi nghiém ddi véi hé ba gdi twa chiu luc 2 tdp trung

Bai todn dim ba gdi twa chiu hai tai trong tap trung ddi xtGng
dugc lya chon nham khao sat sy phan bd phan luc tai cic gbi trong
truong hop két ciu c6 sb lién két 16n hon hé hai gbi twa nhw Hinh 8.
So v&i dAm don gian, day 12 mé hinh ¢6 mtic do phiic tap cao hon vi
phan e gbi khong chi phu thudc vao diéu kién can bing tinh hoc ma
con phu thude vao didu kién bién dang ctia dAm. Trong thi nghiém nay,
dam dugc treo tai ba vi tri twong @ng v@i ba phan lyc V,, V; va V. Hai
tai trong tap trung c6 cling khdi lvgng P = 2,55 kg duge dit d6i xiing,
14n lwot cach diu A va diu C mot doan 0,2L. Phan luc tai ba diém treo
dugc do bing céc can treo dién tit va duge so sdnh v&i két qua phan
tich bing phin mém SAP2000 nhim d4nh gid mtc d phit hop gitta mo
hinh thyc nghiém va mé hinh tinh toan.

Hinh 9 trinh bay so' dd tinh ctia dAm ba géi twa chiu hai tai trong
tap trung dbi xting. Do ddy 14 hé siéu tinh, phan lyc tai cic gbi duoc xic
dinh bang phin mém SAP2000. Két qua phén tich cho thiy phan lyc tai
hai gbi bién bing nhau, v&i V, = V. = 1,19 kg, trong khi phan lyc tai
gbi gitta 16n hon, dat V, = 2,72 kg. Két qua thi nghiém twong tng & Hinh
8 cho théy phan Iyc do dwoc tai ba gbi 1an lwot 14 1,19 kg; 2,71 kg va
1,20 kg. So sanh gitta két qua thuc nghiém va két qua tit SAP2000 cho
théy sai 1éch 13 rit nho: tai gbi A sai léch béng 0; tai gdi giita sai 1éch 0,01
kg, twong ting khoang 0,37 %; va tai gbi C sai léch 0,01 kg, tuwong ting
khoang 0,84 %. Ddng thdi, tdng phan lic do duge tai ba gbi bing diing
tdng tai trong tac dung (1,19 + 2,71 + 1,20 = 5,10 kg), phit hop véi
tdng hai tai trong dit 1én dim (2 x 2,55 = 5,10 kg).

Két qua trén cho thdy mé hinh thi nghiém phan anh kha chinh
xé4c quy luat phan bd phan lyc ctia dim ba gbi twva chiu hai tai trong tip
trung d6i xitng. Phan luc tai gbi gitta 16n hon dang ké so v&i hai gbi
bién, thé hién vai trd chiu Iyc chii yéu ctia gbi giita trong mé hinh nay.
Su phit hop rét tét giita két qua do thic nghiém va két qua phan tich
bing SAP2000 khing dinh d6 tin ciy ctia mé hinh thi nghiém.
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Hinh 8. M6 hinh thi nghiém xé4c dinh phan Iy tai ba diém treo clia vét
ning bing cin treo dién ti¥, véi tai trong tip trung cach diu A 0,2L va
dau B 0,2L; ¢6 khéi lvong P = 2,55 kg dit 1éch mdi nhip va phan Iic do
duoc tai cac diém treo 1an lugt 1a 1,19 kg; 2,71 kg va 1,20 kg.

o8 O

0,3L £, 03L

Hinh 9. So' db tinh ddm ba gbi twa chiu hai Iyc
tép trung P = 2,55 kg twong Gng v&i hinh 8.

4. Két ludn

Bai bdo da trinh bay viéc thiét ké va danh gid mot mo hinh thi
nghiém nhim xac dinh phan luc gbi twa ctia dAm chiu tai trong tip
trung trén co s& cac phiong trinh can bang tinh hoc. M6 hinh dugc xay
dung theo huéng triee quan, d& thire hién va cho phép do true tiép phan
Iuic tai cac vi tri lién két théng qua cn treo dién ti.

Két qua thi nghiém cho thy mo hinh phan anh hop Iy quy luat
phan b phan luc gbi tiva ctia dim trong cac trudng hop khao sat. P6i
v6i hé hai gbi tia, két qua thic nghiém phit hop tét v6i két qua 1y
thuyét; dbi v&i hé nhidu géi twa, s6 liéu do duge c6 xu huéng pht hop
v6i két qua mé phong s6. Biéu nay cho thdy mo hinh c6 thé sit dung
hiéu qua dé minh hoa va kiém ching cac bai toan co ban vé& phan lyc
gbi tira trong dam chiu tai trong tip trung.

Y nghia chinh ctia nghién ctu 14 gia tri ¢ng dung trong giang day
va hoc tip. Thong qua mé hinh thi nghiém nay, sinh vién c6 thé quan
st true tiép sy thay d6i phan luc gbi twa khi vi tri tai trong thay doi,
tit @6 hiéu r6 hon méi lién hé giita 1y thuyét tinh toan, két qua mo
phong va tng x thyc té cua két cAu. M6 hinh vi véy c6 thé duoc st
dung nhu mdt cong cu hd trg trigc quan trong giang day cdc hoc phin
co hoc két ciu, sttc bén vat liéu va két cAu cong trinh, gép phin nang

cao kha ning tiép thu va hiéu ban chét vin dé clia ngudi hoc.
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