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Tém tit: Phuong phdp thong sé ban dau ding dé xdc dinh chuyén vi ciia dam c6 nhiéu wu diém. Uu
diém thir nhdt la c6 thé dp dung cho dam cé it hay nhiéu doan thanh, wu diém thir hai la cé thé xdc dinh
cd chuyén vi va ndi luc cia dam tinh dinh ciing nhi siéu tinh. Tuy nhién hién nay phiwong phdp théng sé
ban dau dwoc trinh by trong cdc gido trinh Sikc bén vit liéu con c6 mét sé van dé can trao doi thém
cho hop by.

Trong khudn khé bai bdo nay nhém tac gid sé trinh bay ba van dé va phuong phdp gidi quyét ba van dé nay.

Tir khéa: Phuong phap thong s6 ban dau, stc bén vt liéu, chuyén vi ctia dam.

1. PAT VAN PE

Trong stc bén vat lidu, phan xac dinh
chuyén vi cia dam bang phwong phap thong
sb ban dau (TSBD) c¢6 ba vin dé can trao d6i
thém cho hop 1y.

Van dé thr nhat 1 bang thong sb trinh bay
trong cac vi du tinh chuyén vi ctia dam theo
phuong phap TSBD trong (Vi Dinh Lai, nnk
2009), (Pham Ngoc Khanh, nnk 2006), (Tran Vin
Lién, 2013), (Nguyén Vian Lién, 2021), (I.C
Bapnansa, nnk 1995) con ruom ra, viét 1ap lai cac
thong s6 & cac cot, trong khi cac thong sb nay da
duoc ghi & cot dau tién cua bang. Mait khac, néu
hiéu rd y nghia ciia cong thirc truy hdi thi co thé
viét ngay phuong trinh do vdng cho tit ca cac
doan cua dam, ké ca doan dau tién ma khong can
viét 6 ra phuong trinh cta doan dau tién nhu &
trong cac tai liéu néu trén.

Vén d& tht hai 1a trong cac tai lidu trich dan &
trén, khi thiét 1ap cong thirc truy hdi dé xac dinh
phuong trinh d6 vong cho cac doan ciia dam déu
qui uwéc chiéu duong cua tai trong phan b q va tai
trong tap trung P 1a chidu hudng tir dudi 1én trén.
Liéu c6 nhét thiét phai qui wéc nhu vdy khong?
Néu qui u6c chiéu dwong cua cac dai lugng nay
nguoc lai, tc 1a hudng tur trén Xuéng dudi, thi
cong thirc truy hoi xac dinh truc vdng cua dam s&
thay d6i thé nao?

! Khoa Céng trinh, Truong Pai hoc Thity loi

Van d& thtr ba 1a trong céc tai liéu tham khao
néu trén, chiéu duong cia do vong y dugc lay
hudng tir trén xudng dudi. Néu 1dy chiéu duong
cua truc vong y nguoc lai, tic 1a huong tr dudi
1én trén thi cong thirc truy hdi xac dinh truc vong
ctia dam c6 thay doi khong?

Dudi déy sé trinh bay lan luogt timg van dé.

2. GIAI QUYET VAN DE

2.1. Nghién ctru cai tién phwong phap TSBD
hién hanh

Trong sach Strc bén vat liéu (SBVL) di tudng
tuong dim ban dau c6 thém doan “0” chi dé xac
dinh phuong trinh d§ vong doan dau tién ciia dam
va sau day ap dung cong thirc truy hoi da co dé
xac dinh phuong trinh d§ vong doan 2, 3,... va
doan cudi cung ciia dam. O ddy chung toi thay
sach d3 phuc tap hoa van dé. Dé don gian ta chi
tuong twong dam cé thém doan “0” (1a doan c6
ngoai luc, ndi luc, chuyén Vi béng 0) va ap dung
ngay cong thirc truy hoi tim do vong doan 1, 2,...
ciia dam. Phuong phép ciing s& don gian hon khi
sép Xép lai bang TSBD béng cach tao cot dau tién
la 6 TSBD ¢ dang téng quat, con cac cdt con lai
chi 1a cac sb lidu cu thé.

bé théy r0 cac budc thuc hién va sy don gian
cua phuong phap TSBD cai tién, ta xét vi du cu
thé sau:

Xac dinh chuyén vi ding tai tiét dién C cua
dam c6 kich thudc va chiu lye nhu hinh 1.
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Hinh 1. Dam can xdc dinh dé vong

Bang 1. Bang TSBD (PN la diém ndi)

DN
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Ayg 0 0
Ag, A, # o? 0
AM, -ql’? 0
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+222(z a}]

Tur (2.1) va bang TSBD ,ta c6 :

(Z—a)?+

PN

AS, A(a=0) C(a=L)
AQ, +1€1 gl -2qL
"ﬂqE 0 -q
Ag', 0 -q/L

Cac budc thuc hién:

Budc 1: Tuong tuong ¢6 thém doan “0” trude
doan 1 (doan c6 do vong bang 0) va dam tinh toan
c63doanla 0,1, 2;

Budc 2 : Lap bang TSBD cho dam tinh toan
(chi ¥ bang TSBD ¢6 sap xép lai cho dé ap dung
cong thirc truy hoi).

Budc 3: Lan luot xac dinh phuong trinh do vong
cua doan 1, doan 2 tir cong thuic truy hdi vé do vong
da co trong sach SBVL. Vi dam trén gbi cimg c6
EJ=const, cong thirc truy hdi vé d6 vong la:
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Tir didu kién bién ¥, (Z = 21) =0 = Ag, =+

Budc 4: Xac dinh chuyén vi dimg tai C:

(g
ve=n(Z=D =+ )

Qua vi du trén, ta théy cach cai tién tinh
chuyén vi s€ nhanh hon, don gian hon so vdi cach
tinh da trinh bay trong saich SBVL.

2.2. Thé hién lai cong thirc truy héi vé do
vong cia dim trén gdi cirng véi quy wéc chiéu
dwong ciia tai trong phan b 13 di xudng
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Do chon truc y ¢6 chiéu duong huéng xubng
la duong, nén
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Hinh 2. a) Dam tong qudt c¢é n doan; b) Poan thir i va i+1

Xét dam co n doan, duge ky hiéu theo thir tr 1a  tiét dién ndi hai doan 14 lién két thanh nhu hink
1,2, ..., 4, i+1, ..., n. Gia sir xét hai doan lién ké 2. Cong thirc truy hdi vé do vOng cua dam trén
nhau 13 i va i+1 c6 tai trong tic dung, c6 duong  gdi cung (gia thiét EJ = const):
dan hoi nhu hinh 2a. Chon lién két tong quat tai

Tu v,+4(z) = ¥,(2) + Ay,4,(2), thyc hién khai trién Taylor cho ham sb gia ve do vong Ay(z — a),

taco:
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Tr (3)— Ay (a) = +Ej [9;54(a) — q;(a)] =+ £
1 Agy
B8y"(@) = + 1 [a14(a) — al(@)] =+
Tir déy ta c6 cong thirc truy hdi vé do vong ciia dam trén gdi ctng khi quy uée chiéu duong cua
tai trong q huéng xudng sé 1a :
1 1AM, ,  AQ, . Qg .

Vi+1(2) = %(2) + by, + A, (z — a) gl (z—-a)" + 31 (z—a)’ - ?(Z —a)

A ’
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So sanh (5) va (1), ta thiy ching chi khac dau 2.3. Thé hién cong thic truy hdi vé d vong
trude hai thong s6 Agy, va Aq, . Két qua tinh 40 ciia dAm trén gbi cimg khi chidu truc y di 1én

vong theo cong thirc (5) hay (1) cling hoan toan Can chirng minh hai truong hop quy uée chidu
gidng nhau vi trong hai bang TSBD diu twong duong cta q la di Ién (theo sich SBVL) va q di
g cta Aq, va Aqy cling s& nguoc nhau. xudng (theo d& nghi cua tac gia).
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Véi quy udc ca y 1an q huéng 1én 1a duong ta co:
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Cong thic truy hdi vé& d6 vong co dang:
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}z+1(z} =M% (Z} + ﬁ}ﬂ + ﬁqﬂﬂ (Z ﬂ'} +—
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Véi qui II(')’C y hudng lén la duong va q hudng xudng 1a duong ta co:

— il —_ ~ I:_I Vo q_f
v +E],y +E]J:F —mY =7y
Cong thirc truy hoi vé d6 vong co dang:

1 1AM,
Yis1(Z) =32 + Ay, + Ap, (z —a) + E

—&E—E’:EL(E— G}E}

So sanh twong tmg (1), (5) v6i (6), (7) ta thiy
c6 khic nhau vé dau truéc cac thong
o DM, AQ,, Mg, Mgy,

3. KET LUAN

Vi bang thong s6 thiét 1ap nhu trinh bay &
bang 1 trinh bay don gidn, sang sua va gon hon.

Quy u6c chidu duong cia il hodc chiéu duong
cua truc y hudng 1€n hodc xudng cod dan dén thay

2 ;- 0) - 22 (2 - )*

(7

hdi, song chuyén vicua dam xac dinh khong ¢ gi
thay ddi. Viéc thé hién thém cong thire truy hoi
ung voi qui wdc chiéu duong cua q di Xuong hoac
chiéu duong cua tryc y di 1én, giup sinh vién hiéu
van dé sau sac va tong quat hon.

C6 thé ap dung céc két qua nghién ctru & trén
cho cong thirc truy h01 xac dinh phuong trinh d6
vong cta dam trén nén dan hoi Winkler c6 chiéu
dai hitu han.

d6i dau cia mot sé s6 hang trong cong thirc truy
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Abstract:
DISCUSSION ON METHOD OF SINGULARITY FUNCTIONS IN MECHANICS OF MATERIALS

The method of singularity functions is often used to determine the deflection of the beams thanks to its
advantages. The first advantage is that it can be applied to beams with few or many segments. Secondly,
this method is able to determine both the deflection and internal forces of statically determinate beams
as well as indeterminate beams. However, the method of singularity functions presented in mechanics of
materials textbooks still has some issues that need further discussion for clarification. In the context of
this article, the authors will present three issues and propose solutions to address these issues.
Keywords: Method of singularity function, mechanics of materials, beam deflection.
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