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HAI CAI TIEN TRONG GIANG DAY MON SUC BEN VAT LIEU

TWO IMPROVEMENTS IN TEACHING THE SUBJECT OF MATERIAL DURABILITY
HOANG DPINH TRI® va POAN VAN DPAO™

TOM TAT: Xac dinh néi luc tai mét tiét dién thanh, vé biéu dé néi luc cho hé thanh chiu tdi trong la
Yéu cau quan trong nhdt ciia mén sirc bén vit liéu. Noi dung dwoc dé cdp trong bai viét la dwa ra quy
tdc xdc dinh nhanh néi luc tai mét tiét dién thanh véi cdch xét dau don gian, dé thue hanh. Thém vao
do, cach don gidn trong thuc hanh phirong phdp théng sé ban dau. Hai cdi tién nay sé gip gidng
day cua gido vién don gidan, thuc dung hon va giup sinh vién thuc hanh nhanh hon.

Tir khoa: noi liee; tiét dién thanh; phwong phdp théng so ban dau.

ABSTRACT: Determining internal force at a bar section, drawing internal force diagrams for the
load-bearing bar system is the most important requirement of the subject material durability. The
content mentioned in this article is to provide a principle for quickly determining the internal force
at a bar section with a simple and easy to practice check mark. In addition, the simple way in
practicing the initial parameter method. These two improvements will make the teacher's teaching

simpler, more practical and help students practice faster.
Key words: internal force; bar section; initial parameter method.

1. PAT VAN PE
1.1. Xac dinh nhanh ndi luc tai mét tiét dién thanh
Dé v& biéu dd noi luc cho hé thanh tinh dinh,
ta phai xac dinh ndi luc tai mot tiét dién cua
thanh. Cach thong dung ma ta thuong lam nhu
trinh bay trong tai liéu [1] 14 thuc hién day du cac
budc clia phuong phap mit cit. Nhuoc diém cua
cach tinh nay 1a phai v& nhiéu phan cua hé, viét
va giai nhiéu phuong trinh cin bing. Dé khic
phuc nhuge diém nay, Vii Dinh Lai va cac téc gia
khac [2] da dua ra cach xac dinh truc tiép noi luc
tai mot tiét dién thanh theo ngoai lyc da biét cta
mdt phan hé nhu cac quy tic 2-1, 7-1, 8-1 véi
thanh thang chiu luc co ban: Kéo (nén) ding tam,
xodn va udn. Song cac quy tic nay lai & dang rat
téng quat va dic biét 1a cach xét déu ndi luc lai rit
chung chung, nén khong dé ap dung. Vi vay, co
hai van dé can dit ra ¢ déy 1a dua ra biéu thic cu

thé xac dinh ndi luc Nz, Mz, Mx, Qy va cach xac
dinh d4u noi luc tai mot tiét dién thanh.
1.2. Cach thuc hanh don gidn trong phuong
phap théng s6 ban dau

Phuong phéap thong s6 ban dau duoc tng
dung rong rai trong co hoc cong trinh. Trong
mén Strc bén vat lidu, phuong phap thong s6
ban dau dung dé xac dinh chuyén vi cho dam
trén géi tua cing va xac dinh chuyén vi, ndi luc
cho dim trén nén dan hoi. Phuong phap thong
sO ban dau kha phuc tap va c6 khdi lugng tinh
toan 16n. Theo cac tac gia Pham Ngoc Khanh
va cac tac gia khac [1], Vi Pinh Lai va cac tac
gia khac [2] dé thuc hanh theo phuong phap
ndy, ngodi cong thirc truy hdi va bang cac
thong s6 ban dau, ta con phai biét phuong trinh
chuyén vi, ndi luc ciia doan dim dau tién. Yéu
cau nay lam ting tinh phirc tap cua phuong
phap thong s6 ban dau. Mat khac khi 1ap bang
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thong s6 ban ddu di dua ra nhiéu ky hiéu va
cac thong s6 ban dau lai ldp di lap lai nhiéu lan
nén bét tién trong thyc hanh. Vi vy, nghién
clru cai tién nham don gian héa phuong phap
thong s6 ban dau 1a can thiét. Két hop giita ly
thuyét chung ciia hai van dé quan tam véi thuc
tién giang day nhiéu nim ciia cac chung t6i. Tom
lai ¢6 hai van dé can nghién ctru cai tién 1a: dua ra
quy tic xac dinh nhanh ndi luc tai mot tiét dién
thanh; cach thuc hanh don gian trong phuong
phép thong s ban dau.
2. KET QUA NGHIEN CUU, CAI TIEN

Tur viét tat: Phan xét: PX, hinh chiéu: he,
tiép tuyén truc thanh tai K: tk, vuéng goc voi
tiép tuyén truc thanh tai K: vtk.
2.1. X4c dinh nhanh ndi lic tai mot tiét dién thanh

Qua nghién ctru, chung t6i da dua ra biéu
thirc don gian xac dinh noi luc tai mot tiét dién
thanh va ddc biét la d& xut cach xét dau ndi luc
dé 4p dung hon. Cach xét déu noi Iyc thong
thuong 14 so sanh chiéu cua ngoai luc véi chiéu
duong quy udc cua ndi luc dé biét noi lyc tai tiét
dién K mang diu gi? Cach xét dau noi luc ciia tac
gia 1a chi dya vao chiéu ciia ngoai Iyc phan xét Ia
biét ngay dau cta ndi lyc tai tiét dién K. Sau day
s& 1an luot trinh bay két qua x4c dinh nhanh noi
lyc tai tiét dién K bat ky ciia thanh thang, thanh
cong vai cac truong hgp chiu lyc khac nhau.
2.1.1. Thanh théing chiu kéo (nén) diing tam

Luc doc N; tai tiét dién K cua thanh chiu
kéo (nén) dung tam:

Nz= Y z(P;i )™ (quy tic 1)

> z(P;)P* 1a tong hinh chiéu ctia cac ngoai huc Pictia
phén xét 1én phuong doc truc thanh (phuong z).

Xét ddu N: néu ngoai luc Pic6 chiéu ra khoi tiét
dién K, thi N> 0 (kéo), c6 chiéunguoc lai, N,< 0 (nén).

Chu y: Véi thanh hai dau khép dé xac dinh
luc doc trong thanh, ta thuong dung phuong
trinh can bang moé men két hop voi phuong
trinh hinh chiéu cta phan xét.

Vi du 1: Xéc dinh biéu thtc luc doc cho thanh trén
hinh 1. Chia thanh lam hai doan, 4p dung quy tic 1:
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+ Poan BC: (Mt cit 1-1, xét phin phai):
Nz=+P; =+ 4 KN.

+ Poan AB: (Mit cét 2-2, xét phan phai):
Nz= +P1— Py+ qz, =22, -2

Zs

f—

Z4

f—
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Hinh 1

2.1.2. Thanh thing chiu xodn

Noi luc M, tai tiét dién K ciia thanh chiu xodn:

M, =Y m(P)™  (quy tic 2)

Y m,(P)™ 1a tbng md men quay quanh
truc thanh cho tirmg ngoai luc P; ciia phan xét.

Xét ddu My: Néu nhin vao tiét dién K ciia phan
xét, ngoai luc Piquay nguoc chiéu kim déng hd quanh
tryc thanh thi Mz>0, quay thuan kim dong hd M;<0.

Vi du 2: X4c dinh biéu thitc md men xodn
cho thanh trén hinh 2.

Chia thanh 1am 2 doan, 4p dung quy téc 2:

+ Poan CB (dung mit cit 1-1, xét phan
phéi): M;,=+Mi—myz1 =4 -2,

+ Poan CA (ding mit cat 2-2, xét phan
phai): M;=+Mi—Msz—mp.3=—5KNm

Iy 7

My =3KNm

- M, =4KN
2‘ w7 ‘/ T
; VAR aay
7 1
L m L 3m L
) ' Hinh 2 ’

2.1.3. Thanh thing chiu uén

Nbi luc Qy va My tai tiét dién K cta thanh
chiu u6n ngang phéng:

Qy = Yy(P)™ (quy tac 3)

> y(Pi)™ I tong hinh chiéu 1én phuong vudng goc
v6i truc thanh cho timg ngoai Iuc Pictia phan xét.

Xét ddu Qy: khi P; quay thuan kim dong hd
quanh truc trung hoa cua tiét dién K thi Qy> 0
(quay nguoc kim dong ho Q,<0)

My =Ym(P)™  (quy tic 4)
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Y'my(P)P* 1a tdng mé men cac luc P cua
phan xét, quanh truc trung hoa cua tiét dién K.

Xét dau My khi P; lam tiét dién K cing
dudi: My> 0 (lam cang trén My<0).

Dé xét dau nhanh ndi luc tai K ta dua ph?m
x6t vé dam cong x6n (ngam tai tiét dién K, bo
hét lién két ctia phan xét).

Vi du 3: Xac dinh biéu thic ndi luc cho
dam trén hinh 3.

Xéc dinh phan Iye va chia ddm lim 2 doan AC, CB.

Poan AC (dung mit cit 1-1, xét phan trai):

Qy=+Va-qzi= %ql — 0z

My=+Vaz1— qzl.%zl =+ éqlzl— % q212

Poan BC (dung mit cat 2-2, xét phan phai):

Qy= —Vg= _gql; My=+Vg.2p = + g(ﬂZz

Zy

1 /q P=ql
2
A ﬁ%ﬂ 71 | W%
C
1 2
V= 44 Vo = 39l
A\/ \/2 ,‘L \/2 A\/
Hinh 3

Chu y: Vi thanh chiu lyc phire tap, ta van
dung dong thoi cc quy tic 1, 2, 3, 4 dé xac dinh
cac thanh phan noi luc tai mot tiét dién thanh.
2.1.4. Xdc dinh ni luc N;, Qy, My tai tiét dién
K ciia thanh cong phdng chiu lwc bat ky trong
mt phing thanh

Van dung cac quy tic 1,34 s cd quy tic xac dinh N,
Qy, M tai tiét dién K ctia thanh cong nhur sau:

N, =Y he(P;)uf> (quy tic 5)

Yhe(Pi)uP™ 1a téng hinh chiéu theo phuong
tiép tuyén cua tryc thanh tai tiét dién K cho
timg ngoai luc P; ctia phan xét.

Xét diu N: Thanh phan theo phuong tk ctia ngoai
luc P; di ra khoi K thi N2> 0 (di vao K thi N< 0).

+Qy=Yhe(P)w™  (quy téc 6)

Y he(P)w™ 1a tong hinh chiéu theo phuong
vudng goc véi tiép tuyén cua truc thanh tai tiét
dién K cho timg ngoai luc P; ctia phan xét.
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Xét dau Qy: Néu ngoai luc P; quay thuin
kim ddng hd quanh truc trung hoa cua tiét dién K
thi Qy> 0 (quay nguoc chiéu kim dong hd Q< 0).

Chu ¥: Quy tic xét ddu nay chi dung khi
phan xét 1 phan bén trai K voi K nam bén trai
dinh thanh cong va khi phin xét 1a phan bén
phai K voi K bén phai dinh thanh cong. My =
3 my(Pi)PX (quy tic 7).

> my(Pi)P* 14 tong md men quay quanh tryc trung
hoa ctiatiét dién K cho timg ngoai I P ciia phén xét.

Xét ddu My: Ngoai lyc Pi lam cang dudi
tai K thi My> 0 (lam cang trén My< 0). Tudng
tugng phan xét 1a thanh cong xon, ngam tai tiét
dién K, ta dé dang x4c dinh dugc P; lam cing
phia nao cua tiét dién K.

Vi du 4: Xac dinh gia tri ndi lyc tai tiét
dién D va F cho thanh cong cho trén hinh 4.

Tinh sinok, cos ax cua goc hop boi tiép
tuyén v6i truc thanh voi phuong nim ngang tai
cac tiét din D va F:

Yo’ =0,64 —» sinop =0,5391

cosap = 0,8423

lye’] = 0,96 — sinor = 0,6926

cosar =0,7215

Tiét dién D (xét phan trai):

N;=-VA sinop + (+HA — P1) cosop

=-2,33 KN

Qy=tVA cosap+(+HA — P1)sinap

=+ 3,64 KN

P>=10KN

M=6KNm

=0,16x(10-x)

Ha= 5
Va = 4,32KN

LImyp  2m
7t 7t

Vg = 5,68KN

L, 2m L 3m
f

-t

My=+VaXp+HaYp— Pl(YD fYc) =+ 25,76 KNmM
Tiét dién D (xét phan phai):
=-3,93KN
Qy=—Vgcosar =-4,1KN

«'=+Ve.2 + M =+17,36 KNm
M= +Vg.2 =+ 11,36 KNm

N; = — Vg sinor
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2.2. Cach thyc hanh don gian trong phwong
phap théng s6 ban dau

D¢ khong can biét phuong trinh chuyén vi,
phuong trinh ndi lyc cta doan thanh déu tién, ta
chi can tuong tuong c6 thém doan 0 ngay trude
doan 1 cia ddm. Poan 0 cb phuong trinh do
vOng Yo(z) = 0 (tirc gdc xo0ay, ngoai luc, ndi luc
déu bang khong). Dé bang thong sb ban dau
ngin gon va hop 1y hon, ta cho thém cot dau tién
1a cac thong s6 ban dau dang tong quat (Ays,
A@a, AMa, AQa, Aqa, AqQ’a) da co trong cong thirc
truy hoi, cac cot con lai chi 1a cac s6 liéu cu the.

Pé minh hoa cai tién nay, ta xét vi du sau:
Dim AB nhu hinh 5a, yéu cau xac dinh phuong
trinh d6 vong bang phuong phap thong s ban dau.
Chon hé truc zAy va thém doan 0 nhu hinh 5b.
DAam tinh toan 5b ¢6 3 doan: 0,1,2 vé6i cac diém
nbi giita cac doan 1a A(a=0), C(a=1/2). Lap
bang théng sb ban dau (bang 1). Cong thirc truy
hdi vé d6 vong dam trén gbi twa cting co EJ
hang s6 1a:

Yir(2) = Yi(2) + Aya+ Aga(z-2)

1 AMa(z—a)Z+ AQq(z—a)3

EJ [ 2! 3!
Aqa(z—a)* Aq!,y(z—a)®
R TR e ]
Bang 1. Cac thong sb ban dau (PN 1a diém ndi)
b
N A (a=0) C (a=1/2)
AYa 0 0
Aga @aZ0 ? 0
AM, 0 0
A 7 —q
Qa + ql q
Ada -9 *tq
AQ’a 0 0
TAI LIEU THAM KHAO

Vo = 39l

Chi can dya vao cong thic truy hoi va

Hinh 5

bang thong sé ban dau ta s& c6 ngay phuong
trinh d6 vong cta doan 1, doan 2 ma khong can
quan tim dén phuong trinh d6 vong cua doan
thir nhat nhu trong cac sach yéu cu phai c6:
7 alz3
_ 1 gdlz”  gz*
y1(2)—0+0+(PA.Z—E—][O+T—T+O]

VA2) = yi@ + 0 + 0 - S[0-

3
al(z-3) N az—3*
3! 4!
Thong s6 ¢a xac dinh tir diéu kién bién:
y2(z=1) = 0. Cha y: Cai tién trén ciing ap dung

+0]

cho dam dai hitu han trén nén dan hdi va qua
bai toan nay, ta s& thiy rd hon y nghia ciia vin
dé nghién ctru trén.
3. KET LUAN

Pua ra quy tic xac dinh nhanh néi luc tai
mot tiét dién cua thanh thing, thanh cong voi
cach xét ddu nodi luc don gian va cach thyuc
hanh nhim don gian tinh dam bang phuong
phap thong sb ban dau da gitip cho viéc giang
day, hoc tdp mon Strc bén vat liéu dugc thuan
loi hon.
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