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Tém tat

Nim 2012 Cong hoa lién bang Nga ban hanh tiéu chuin SP 63.13330.2012 kém chi din - Pocobie cho SP
63.13330.2012. Viét Nam dua trén tiéu chuin niy ban hanh TCVN 5574:2018, chua c6 kém chi din nén khé
stt dung trong thuc té. Bai bdo nay gi6i thiéu ly thuyét co ban clia bai toan tinh c6t dai dam chiu cit, phuong
phép thuc hanh tinh kha ning chiu cit, tinh mat do cdt dai theo Pocobie, dong thdi ciing chi ra nhitng bat hap 1y
ctia phuong phép thuc hanh nay. Khic phuc nhiing bét hop ly d6, cdc tac gia da dé xuat mot phuong phap méi
d€ tinh toan c6t dai cho dam chiu tai trong tap trung theo TCVN 5574:2018 (SP 63.13330.2012 ctia Nga). Uu
viét clia phuong phap dé xuét 1a tudng minh, bam sét co s& 1y thuyét va chinh xac hon so véi chi din ctia Nga.

Tir khod: cbt dai; dAm bé tong cbt thép; luc tap trung; Pocobie; TCVN 5574:2018.

A NEW METHOD TO DESIGN STIRRUPS OF REINFORCED CONCRETE BEAMS SUBJECTED TO
CONCENTRATED LOADS ACCORDING TO TCVN 5574:2018

Abstract

In 2012, the Russian Federation issued the standard SP 63.13330.2012 with the design guide - Pocobie for
SP 63.13330.2012. Based on this standard, Viet Nam issued TCVN 5574:2018, but without any design guide.
Therefore, it is difficult to apply in practice. This paper introduces the basic theory of the problem to calculate
stirrups in the reinforced concrete (RC) beams, the practical method to calculate the beam shear resistance, the
stirrup spacing according to the Pocobie’s guideline. It also points out the irrationalities of this practical method.
To resolve this issue, the authors proposed a new method to calculate the stirrups of RC beams subjected
to concentrated loads according to TCVN 5574:2018 (SP 63.13330.2012 of Russia). The advantage of the
proposed method is that it is clear, following closely the theoretical basis and is more accurate than the Russian
design guide.

Keywords: stirrups; reinforced concrete beams; concentrated loads; Pocobie; TCVN 5574:2018.
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1. Pit van dé

Bai toan cudng do trén tiét dién nghiéng chiu cit néi chung hay tinh todn cbt dai chiu cit cia dim
bé tong ct thép 1a mdt bai toan phiic tap vi né phu thudc vao nhiéu yéu t6 nhu kich thudc, hinh hoc
miit cit, sy tic dong clia tai trong, vat liéu va dic diém ctia ciu kién, vi vay nén trén thé gidi c6 nhiéu
truong phai tinh toan khac nhau.

Su phét trién va hoan thién ctia bai todn nay theo trudng phai cta Lién X6 ci (ctia Nga sau ndy -
dé don gian goi chung 1a trudng phdi Nga), xét vé nhiing bién ddi co ban c6 thé chia ra 1am cac giai
doan sau:

*Tic gia dai dién. Pia chi e-mail: huelb@huce.edu.vn (Hué, L. B.)
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- Giai doan 1 - Khoang truéc nim 1940: Dung phuong phdp ting suit cho phép dé tinh toan bai
toan cudng do trén tiét dién nghiéng. DPay 1a mot phuong phap kha so khai, gin véi tinh ton trong
stic bén vat liéu va chi phi hgp v6i nhitng vat liéu dan hoi 1y tudng.

- Giai doan 2 — Tit nim 1940 dén niam 1980: Tinh theo noi Iuc phd hoai, sau dé la trang thai gi6i
han do xiy dung trén co s6 hang trim thi nghiém dam va dudc dua vao trong cdc tiéu chudn thiét
ké ctia Nga nhu NiTU 55; SNiP I1.B.I-62, SNiP 11.21-75 vd TCVN 5574:1991 cda Viét Nam. Viéc
chuyén sang tinh todn theo ndi Iuc ph4 hoai va nhit 12 trang thdi gidi han dua trén cic thi nghiém da
gidp viéc tinh toan cudng dd trén tiét dién nghiéng dudc hoan thién hon cho vat liéu bé tong cbt thép.

- Giai doan 3 - Tir 1980 dén nay: Trudng phai Nga tiép tuc nghién ctu, van trung thanh véi nguyén
tac chung tlr dau nhung da cé nhitng phat hién méi, hoan thién hon, dudc dua vao trong cic tidu chuin:
SNiP 2.03.01-84; SNiP 2.03.01-84* (TCXDVN 356:2005 sau d6i thanh TCVN 5574:2012 cta Viét
Nam), SNiP 52-01-2003 va SP 63.13330.2012 (TCVN 5574:2018 cua Viét Nam).

Nam 2012 Cong hoa lién bang Nga ban hanh tiéu chudn SP 63.13330.2012 [1] kém chi dan -
Pocobie cho SP 63.13330 [2], Viét Nam dua trén tiéu chuin nay ban hanh TCVN 5574:2018 [3], chua
c6 kém chi dan nén kho su dung.

Trong céc tai liéu hudng din tinh todn theo tiéu chuan TCVN 5574:2018 [4-8], mdi tic gia déu
trinh bay viéc tinh toan cdt dai chiu cit theo mdi cach khic nhau trén co sé nhiing trinh bay c6 dong
clia tiéu chuin. Mot s két qua thuc hanh mang tinh gan diing va sai khac nhau, mic di cling xuét
phat tir mot tiéu chuan.

Trong chi dan - Pocobie cho SP 63.13330 [2] trinh bay céc cong thiic co ban cia bai toan va chi
dan tinh todn thuc hanh cho trudng hop dim chiu tai trong phan bd déu va chiu céc tai trong tap trung.
V6i trudng hgp chiu tdi trong phan bd déu, xuat phat tif cic cong thic cd bén, trong [9] da lam 1o,
chiing minh tinh phi hdp clia céc cong thiic thuc hanh tinh todn ki€ém tra kha ning chiu luc va bai todn
thiét ké ct dai. Mit khéc trong [9] ciing dé xuét cach trinh bay va dudng 16i tinh toan khéc, tudng
minh hon va cho két qua hoan toan triing khép véi [2]. Trong bai bao khong dé cip dén bai todn nay.
Véi bai todn chiu tai trong tap trung, tuy day di nhung Pocobie trinh bay mang tinh thuc dung, khong
tuong minh, nhiéu chd tinh toan qué an toan, doi chd lai khong. Vi vay, dé gitip cho viéc thiét ké, day
hoc mét cach 16 gic, chinh xdc theo nguyén ly co ban, chiing toi kién nghi phuong phép trinh bay,
phuong phdp tinh toan méi dé hiéu hon va hgp ly hon so vé6i chi din ctia Nga. Bai bdo chi gii han
cho trudng hop dam chiu ti trong tap trung, chi tiét vd md rong hon c6 thé tham khao trong [9]. Tinh
toan c6t dai cho dam bé tong cdt thép chiu dong thdi Iuc phan bd déu va luc tip trung c6 thé tim hiéu
trong [10].

2. Noi dung bai toan theo Chi dan-Pocobie cho 4
SP 63.13330.2012 A S T T Y Ay
2.1. Cdc cong thiic co bdn
So db tinh todn trén tiét dién nghiéng theo s 8 \ hol B

Hinh 1. I RowAsw
Tinh toan ciu kién chiu udn trén tiét dién
nghiéng tién hanh theo diéu kién:
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Hinh 1. So d6 luc trén tiét dién nghiéng
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trong d6 Q 1a luc cat trén tiét dién nghiéng c6 chiéu dai hinh chiéu c; Qp, Qs 12 luc cit do bé tong,
cbt dai chiu trén tiét dién nghiéng

M
Q=2 @)
C
trong do
My = 1,5Rybh (3)

Gia tri Q) dudc khong ché trong khoang:
Opmin = 0.5RpDho < Qp < Opmax = 2,5Rpbho
Do d6 ¢ khéng ché trong khoang: 0,6hy < ¢ < 3hg

Osw = ZRSWASW = 0,75¢ o 4)
R, A,
Gow = swilsw (5)
Sw

trong d6 ¢ 1a chiéu dai hinh chiéu ctia tiét dién nghiéng 1én truc doc céu kién; ¢y 1a chiéu dai hinh
chiéu vét nit nghiéng 1én truc doc cu kién, co < ¢ va hg < cg < 2hg; Rp; 12 cudng do chiu kéo tinh
toan ctia bé tong; Ry, 1a cudng do chiu kéo tinh toan ctia cdt thép ngang; Ay, 1a dién tich tiét dién clia
mot 16p cot dai; s,, 12 khodng céach cac 16p cot dai.

C6t dai dudc coi 1a tinh toan néu tuan theo diéu kién:

qsw 2 qsw,min = 0,25Rp:b (6)

2.2. Bai todn kiém tra khd ndng chiu luc

Khi kiém tra diéu kién (1), trong trudng hop chung can tién hanh tinh toan trén mot sb tiét dién
nghiéng véi chiéu dai ¢ khdc nhau nhung khong vudt qua khoang céch ti gbi tua dén tiét dién c6 mo
men udn 16n nhét va 3hy.

Khi ciu kién chiu luc tap trung, gid tri ¢ liy biang khoang cach a tit mép gbi tua dén luc tap trung

- tiét dién (2) & Hinh 2, ciing nhu bang ¢| = > hp néu gia tri ny nhé hon khoang cach tir

b
0,75¢ s
mép gbi tua dén luc tap trung gan nhit - tiét dién (1).

| | P lF, ll*}
a
T L ol A+ 1T 1
(1/)/'/,’::_*”“ (2.) P4 /'::""
ﬁ:’:: [~ c[
7/ Z :
//4 ‘ Z 2
g 34, Q
Q-P %
Hinh 2. Céc tiét dién nghiéng tinh toan khi Hinh 3. Céc tiét dién nghiéng tinh todn khi chiu nhiéu
chiu lyc tap trung Iuc tap trung; (1) Tiét dién nghiéng véi luc cit Q;

(2) Tiét dién nghiéng véi luc cat O,
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2.3. Bai todn thiét ké cot dai

Mat do cbt dai yéu cau, biéu dién qua gy, (5), xac dinh theo Pocobie nhu sau:

Khi tdc dung trén cAu kién cdc luc tap trung, dit trén cic khoang céch c; tit gbi twa (Hinh 3), dbi
v6i mdi tiét dién nghiéng i c6 chiéu dai hinh chiéu ¢; khong vuot qua khoing cach dén tiét dién c6 mo
men udn 16n nhét, gia tri gs,() xac dinh theo chi dan sau, phu thudc vao hé sb a; = ci/ho, léy khong
16n hon 3:

_Néug-—&<g.—£+01875a-thi ) = 0,25R b@ ”
" Rpbhy ~ " ’ 0i L Gswei) = 1, 2br &
. . Ej — 1a5/a
- Neu g; > g thi gg) = Rbtbl(),Tao;t )

trong d6 ag; = min(a;; 2); Q; 1a luc cit & tiét dién thang goc i, cach gbi tua doan c;; cubi cung iy gia
tri 16n nhét g,

Véi trudng hop thudng gip trong thuc té chi c6 mot luc tap trung dit cach mép gbi mot khoing a
(Hinh 2), cdc cong thiic & trén c6 thé thay bang cac cong thifc sau:

2 0 1,5 . 0,25Rp:be,
-N = <g = + 0,1875K) th = 9
éu & Robhe < &= o thi g4, . )
1,5
e

-Néu &1 > &, thi g5, = Rp;b (10)

véi K = a/hy; Ky = min(K; 2).

2.4. Nhdn xét so bo vé hai bai todn trong Pocobie

e Bai toan kiém tra:

a. Trong trudng hop tai trong tap trung P nhd, khoang cach a ngan hon nhiéu so véi ¢ - tiét dién (2°)
& Hinh 2, tuy vay c6 thé tiét dién nghiéng (2°) nguy hiém hon tiét dién ¢ = a. Diéu nay ching minh
dudc nhu dudi ddy bang céach so sanh vé phai ciia hai tiét dién nghiéng (2) va (2”) trén Hinh 2.

-Khia < ¢ < 2hy:
+ V6i tiét dién nghiéng (2): ¢ = ¢y = a < 2ho, Q = Qy, diéu kién cudng do:
01 =Mp/a+ O,7SQSWG (11)
+ V6i tiét dién nghiéng (2°):
. M,
Khic<2hy:Q=01-P;, co=c=c| = < 2hg (12)
077SQSW
Diéu kién cudng do trén tiét dién nghiéng (2°):
Q1 —P=My/c+0,75¢g,c (13)
Can bang Q; tit (11) va (13), c6 diéu kién:
P=Mp/a— Mp/c+0,75¢,(a — c) (14)
Thay 0,75¢s, = Mb/c2 va bién ddi dai s, rit ra dugc:
M 2
P= —”( - iZ) (15)
a c
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M, 2 M
Nghia I3, khi P < =21 = )" thildy ¢ = b chodiic> a.
a c 0,75¢q 5

+ Vi du bi“mg s6: Dam ¢6 b = 200 mm; 4y = 500 mm; B20 ¢6 Ry, = 0,9 MPa; a = 600 mm;
Q = 155kN; P = 15 kN; g4, = 95 N/mm;

M, = 1,5Rp,bh2 = 67500000 Nmm

Kha ning chiu cit trén tiét dién (2) véi ¢ = a:

M
O = RaLa 0,75gswa = 155250 N = 155,25 kN > Q = 155 kN
a

M
Tinh: ¢; = b — 973 mm < 2k = 1000 mm.
0,75(hw

Véi tiét dién (2°), ¢ = ¢; = 973 mm > a = 600 mm, c6 kha ning chiu cat:

Ou = V3Mpgs, = 138700 N = 138, 7kN < Q = 155 - 15 = 140 kN

o . M, a2

Kiém dinh: P = 15kN < 7(1 - ;) = 16532 N = 16,5 kN

Két luan:

- Tiét dién (1) tinh theo tiéu chin thi di kha ning chiu luc, tiét dién (2) khong du.

- Khi a < 2hg va ¢ > 2hy: thi luc P c6 kha nang con 16n hon.

+ Vi du biang s6: Dam khung bé téng cdt thép, b = 250 mm; & = 600 mm; A = 550 mm; B25;
thép dai CB240-T, ¢, = 86 N/mm, Qmax = 200 kN, P = 50 kN, @ = 800 mm.

Tinh trén mit cit (2): ¢ = ¢o = a = 800 mm, ¢ kha nang chiu cit Q, theo (16) c6:

M
Q= RaL 0,75gswa = 200487 N = 200,5 kN > Q = 200 kN
a

/ M
| = 0,752m = 1359 mm > 2k = 1100 mm

Nén khi tinh theo mit cat (2°) liy Q = Qmax — P = 150kN, ¢ = 3hg = 1650 mm, ¢y = 2hg =
1100 mm, theo (16):

M,
0=150kN > Q, = 7” +0,75gwco = 143138 N = 143,14 kN

Nhu vay, tinh theo Pocobie trén mat cat (1) thi an toan nhung tinh trén mat cat (2°) lai khong an
toan.
K&t luan: Pocobie chi xét trén miit cit (1) c6 ¢ = a sé cb truong hop khong an toan.

b. biéu kién lva chon ¢ = ¢| = My > hg khi ¢; < a trong Pocobie:
0,75¢ 5w
Déi chiéu v6i trén bi€u d6 Hinh 4 thi diéu kién chon ¢ & trén chi diing v6i doan 1: ¢ < 2hg. Khi
tinh ra ¢ > 2hg (doan 2) thi gia tri ¢ nay khong ding nita. Tudn theo muc 2.2 & trén thi phai chon
¢ = min(a, 3ho). Nhu vay, viét theo [3] khong tudng minh.
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Tuy nhién dé& chuan héa khi so sdnh v6i phuong 4n dé xuét, chiing toi sé chinh lai ndi dung muc b
1a, khi tinh ra ¢; > 2hg thi chon ¢ = min(a, 3hg).
e Bai todn thiét ké:

Pocobie trinh bay nhu trén khong tudng minh, khong bam sit co s clia bai toan kiém tra nén dod
tin cdy vé ly thuyét khong cao. Véi cic 1y do trén, d€ phuc vu cho cong tic thiét ké cling nhu giang
day, chiing t6i dé xuat phuong phép trinh bay tudng minh hon, bam sit nguyén ly hon va ké c4 nhiing
dé xuit méi dudi day dé khic phuc nhitng nhugc diém trén.

3. Dé xuét vé trinh bay va phuong phap tinh toan méi

T cic cong thic trén (muc 2), c6 thé viét trién khai diéu kién cudng do (1) cho trudng hop chiu
mot tai trong tip trung dit cach gbi doan a (Hinh 2):

M,
0< 71’ +0,75¢swco = O (16)

¢ nam trong gidi han: 0,69 < ¢ < 3hp; cp < cva Q
nam trong gi6i han 1,0hg < co < 2ho, nhung dé
dong nhit v6i can duéi clia ¢ & trén, sit dung gidi
han 0,65hy < cg < 2hy.

Do cic khoang chiin khic nhau ma Q, bién
ddi theo ¢ ctia cong thiic trén phai chia ra cc doan
sau:

+ DPoan 0: ¢ tir 0 dén 0,6h0: Qp = Qpmax; Osw
nhd hon Q,, rat nhiéu nén ngudi ta thudng chon tiét
dién theo diéu kién: Omax < Opmax, cOt dai dit ciu Qpin [ = —F~— ————— - == ]
tao. Do d6 dudi diy khong dé cap dén doan nay. T

+Poan 1: ¢ tir 0,6hy dén 2hy: c6 ¢ = ¢y. 0 06k b 2hy Iy €

+ Poan 2: ¢ tit 2o dén 3hg: c6 ¢y = 2hp; khi
¢ = 3hg thi @y = Qpmin = 0,5Rp:bhy.

Biéu d6 quan hé ctia Q, va cic thanh phan véi
chiéu dai ¢ thé hién trén Hinh 4.

Oh max

Khéng c6 cuc tri

Q= Q*Quw

Hinh 4. Quan hé Q, véi chiu dai ¢ khi dam chiu
tai tip trung

3.1. Bai todn kiém tra khd ndng chiu cdt

Pa b tri cbt dai nén tinh dudc gy, theo (5), tinh dugc M, theo (3).
- Poan 1: Gi4 thiét rang ¢ < 2hy — co = ¢, phuong trinh (16) viét thanh

M,
0< 71’ +0,75¢swc = O (17)

M,
= \|—— 18
“ \j0,75qsw (18)

Theo muc 2.2 va cdc nhin xét § muc 2.4 & trén, cac tiét dién nghiéng ¢ can xét nhu sau:
+ ¢ < cmax = 3ho;
+c=a

Dé 0, nho nhit ta c6 ci:
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+c=cikhihy<ci <2hypvac <a.

Nguyén tic tinh toan:

+ Khi hg < ¢; < 2hg trong doan 1 s& c6 diém cuc tri, lic ndy can tim c4c diém nguy hiém trong
doan 1, ngoai ra con phai tim cic diém nguy hiém trong doan 2. So sanh cic tri sb nguy hiém d6 dé
xéc dinh tri s6 nguy hiém nhAt;

+ Khi ¢ > 2hg trong doan 1 khong c6 cuc tri, ldc nay tiét dién nguy hiém 1 ¢ = a va ¢ = 3hq.

Dua trén nguyén tic trén xét cic trudng hdp sau theo quan hé gitta ¢ va a:

a. Kiém tra diéu kién cudng do (PKCD) trong doan 1 khi /g < ¢1 < 2hy:

-Néu ¢ < a, ldy ¢ = ¢y, thay vao (17) c6 PKCD:

Ql < Qu = 2\/Mb0a7SCIsw = \/3MbCIsw (19)

-Néu a < ¢y, xét 2 mit cat  Hinh 2:
+ Mit cit (1) 1dy ¢ = ¢1, Q = Q) — P thay vao (17) va bién ddi c6 PKCD:

Ql < Qu =P+ V3MbQSW (20)
+ Mit cét (2), Vi ¢ = a, thay vao (17) c6 DKCD:
M,
O1<0u= 7 +0,75q,wa (21)
b. Kiém tra diéu kién cudng do trong doan 2: ¢ > 2hy:

- Néu a < 3hy, xét cac mit cit:
+ Mt cit (2) v6i ¢ = a, tlty theo gid tri cia @ ma chon ¢ rdi thay vao cong thidc (17) dé c6 PKCD:

M,
a<2hg,co=a: Q) <0y =—2+0,75ga (22)
a
My
a > 2h, co = 2hg: Q1 < Qu = —2 + 1,5gho (23)
a

+ Mt cit (2°) v6i ¢ = 3hg; co = 2hg; Q = Q1 — P, thay vao (17) cé:
Q1 < Qu =P+ Qpmin + 1,5g5who (24)
- Néu a > 3hyg, chi xét 1 mit cit (2°): v6i ¢ = 3hg; co = 2ho; O = O
01 < Qu = Opmin + 1,5g5who (25)
Trong tinh todn, tinh Q, cho tiing doan, so sanh rdi chon Q,, bé nhit dé s0 sanh véi Q.
Ghi chi: Trong trudong hdp tuan theo Pocobie thi khong xét nhitng mat cat ma ve trdi bang Q; — P.

Phan nay thudng gip do tri s6 Q bi giam va don gian hon nén c6 thé dugc st dung trong thuc té thong
thuong.
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3.2. Bai todn thiét ké cot dai

Chon truéc dudng kinh cbt dai, s6 nhanh dai 7, di tim khoang céch s, thong qua g,
Két hgp (17) va (18) cé:

2M,
c]=—— (26)
0
Tuong tu nhu bai todn kiém tra, xét cdc trudng hgp sau theo quan hé gitta ¢; va a:
a. Tim gy, nhé nhét trong doan 1 khi hy < ¢; < 2hg:
-Néu ¢| < a, 14y ¢ = ¢y, thay vao (19) cé:
of
=— 27
9w =300 (27)
-Néu a < ¢1, xét 2 mit cat:
+ Mit cit (1) 1dy ¢ = ¢1, Q = Q; — P thay vao (20) c6:
(Q) - P)?
= 28
qsw 3M, (28)
+ Mt cit (2), véi ¢ = a, thay vao (21) cé:
M,
Sy
= 29
Iw = 0754 (29)

b. Tim ¢y,, nhd nhét trong doan 2: ¢ > 2hg:

- Néu a < 3hg, xét cac mit cat:

+ Mit cit (2) véi ¢ = a, ty theo gid tri clia @ ma chon cg rdi thay vao cdc cong thiic (22), (23) dé
O Gsw:

O - %
a < 2hg,co = a: qgy = W (30)
01 - M
a > 2hQ,CO = 2h02 qsw = Thoa (31)

+ Mt cat (2) véi ¢ = 3ho; co = 2ho; Q = Q1 — P, thay vao (24) c6:

Ql -P- Qbmin
== 32
Gsw 15k (32)
- Néu a > 3hy, chi xét 1 mit cit (2°): ¢ = 3ho; co = 2ho; Q = Oy, theo (25):
Ql - Qbmin
= = 33
qsw 1.5hg (33)

Sau khi tinh ra cic tri s& gy, cia cic mit cat trong trudng hop dang xét clia tiing doan, chon tri
s6 ¢y, 16n nhét clia doan 4y. Sau d6 so sdnh v6i nhau va v6i ¢y min, chon tri s6 16n nhét d€ di tinh
khoang cach tinh toan s;.
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4. Dbi chiéu giira Pocobie va phueng phap dé xuét
4.1. Ddnh gid céng thiic (10) ciia Pocobie

Cong thuc (10) trong Pocobie nhu sau:

1,5

) ST K
Né - thi = Ryb 34
eu ey > g thi gy bt 0.75K, (34)

DE c6 thé so sanh mdt cach ly thuyét giita hai phuong phép tinh, tién hanh trién khai cong thic
(34) cho trutng hdp €1 > &,.
Xét cac trudng hop a nhu sau:
+ Khi K = a/hy > 3 thi K = 3 va Ky = 2. Thay thé cic thong s6 va bién d6i cong thiic (34) vé
dang tudng minh cé:
_ Qo — Obmin

Gsw = 15k (35)
+Khi2 < K <3: K = K; Ky = 2. Tuong tu co:
0- M,
qsw = 1 Sh(L)l (36)
+ Khi K < 2: K = Kjy. Tuong tu cé:
_ My
qsw = 0 752 (37)

Két qua so sanh cic cong thiic d& xuit véi cac cong thiic trién khai ctia Pocobie trinh bay trong
Bang 1.

So sdnh céc cong thiic d& xuit véi cac cong thiic trién khai ctia Pocobie, thiy:

- Pocobie chi stt dung céc cong thiic v6i ¢ = a hodc ¢ = 3hg khi a > 3hy ma khong st dung cac
cong thiic khac nhu dé xuat.

- Pocobie khong xét tiét dién nghiéng ¢ > a v6i Q = Q; — P ddi khi sé cho tri s6 gy, nhd hon
(khong an toan), van dé nay da dé cap & trén.

4.2. Pdnh gid cong thiic (9) cua Pocobie

Cong thic (9) trong Pocobie biéu dién nhu sau:
0,25Rp;be,

) L5 .
<o = 2 1 0,1875K, thi gy, = 22008 38
Rubho & K o thl gy &1 (38)

Néu g =

Trudng hop & < &, xay ra khi Q bé, a nhd, gy, sé nhé nhung theo (38) c6 thé thiy:

- Khong bao gio xay ra sy < ¢sw.min = 0,25Rpb;

- Khi a giam, K gidm, &, ting, g, theo (38) ting. Nhung ban chét 13 khi a gidm thi Q) = M, /a
tang, do d6 gy, s€ giam, tham chi c¢6 khi con nhd hon gy, min- Nhu vay, cong thuc (38) trai ngudc véi
ban chit.
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Bang 1. So sanh cong thiic dé xuét véi cong thic trién khai ctia Pocobie

a ¢ sw theo Pocobie gsw theo dé Xudt
Q2
a > 3hg K=3,Ky=2 ey <2hy;c=cy: (1)qm:—1
_ 91~ Obmin 3]‘3—Q .
Tow 1,5ho o c1 > 2hgic = 3hy: (2) gy = S —2omin
1,5h¢
0, - M
2hy < a < 3hy K=K:Ky=2 ec; <2hp;c=cp: (1) ggy = ———%
0> 1,5h0
Gow = 3]‘/} ey > 2hy: v
b
b o
+c=a (2 = —
c=a: (2) gsw 15,
' 01— P = OQpmin
+c=3hy(2)): ==
QZ
a < 2hg Ky=K 'Cl<a;czcl:(l)quw:_1
M, 3Mb
Ql ———— e (| >a.
Gow = a My
sw 0’75a (2) Ql - 7
—+ =da. =
@ =075 i
(O1-P)
+c1 <2hg;c = 1): =—
1 osc=c1(1): gsw 30,
—p_ .
+c1 > 2hgc =3ho(2): qgw = 21~ P~ Obmin
1,5h0
4.3. Déi chiéu bang vi du
a. Vidu
Dam khung bé tong cbt thép (Hinh 5) c6 tiét s |7 L
dién b= 300 mm, & = 700 mm, Ay = 650 mm. Bé ' '
tong cip do bén B15 c¢6 Ry, = 0,75 MPa, R, =
8,5 MPa. Dam c6 luc cit tai gbi Q) chiu tai trong Q9 0 -p
tap trung P = 30 kN diit cich mép gdi tua mot doan -
12 a. Yéu ciu tinh gy, theo hai phuong phdp. Néu
két qua c4 hai phuong phap tring khép nhau thi
khong can kiém tra lai bai toan thuan. Néu két qua
khac nhau sé ding bai todn thuan d€ kiém tra va Hinh 5. S d tinh dm khung cho céc vi du

danh gia.

Xét cac truong hop a va Q) khac nhau dudi day:

e Truong hdp Q1 = 250 kN (tuong dng &, > &,)

Véi a 1an lugt bang: 2,5 m; 1,5 m; 1,0 m.

Trudng hop a = 2,5 m va a = 1,5 m: ca hai phuong phép tinh cho két qua tring khép nhau. Riéng
truong hop a = 1,0 m thi khdc nhau nén can kiém tra lai theo bai todn thuan, trudng hop nay dugc
trinh bay chi tiét dugi day:

69



Hué, L. B., Tuén, P. M. / Tap chi Khoa hoc Cong nghé Xay dung

Khia=1,0m
* Tinh gy, theo Pocobie: K = 4 _ 1,5345 nén léy K = Ky =1,5345; ¢ = =1,71;
ho Rp:bhg
1,5
& = x +0,1875Ky = 1,2635.
L5

€1 K

0,75Ky
s 2M,

* Tinh theo phuong phéap dé xuat: My, = 1,5Rb,bh% = 142593750 Nmm; ¢ = ?b = 1140,75 mm;

a = 1000 mm < ¢y = 1140,75 mm < 2h¢ = 1300 mm.
Xét ba mit cat:

Do &1 > &, nén g, tinh theo cong thic (34): g4, = Ry

= 143,2 N/mm.

_M
- Mit cat (2), v6i ¢ = cg = a = 1000 mm, tinh theo cong thiic (30) cé: gy, = Q-5 =

0,75a
143,208 N/mm.

. - p)?
- Mat cat (1), khi ¢ = ¢; < 2hg, Q = Q1 — P, tinh theo cong thic (28) cb: g4 = (Q;T) =
b
113,14 N/mm.
2 — P — .
- Mit cit (2°) véi ¢ = 3hg;co = 2ho; Q = Q) — P, thay vao (32) c6: gy, = % =
2N
150,64 N/mm.
Chon va so sanh: gy, = 150,64 N/mm > 143,2 N/mm (theo Pocobie).
— Nhu vay tinh theo Pocobie, khong xét truong hgp ¢ > a & day khong an toan.
Do c6 su khac nhau nén kiém tra lai bai todn thuan theo phuong phap dé xuét:
Kiém tra Pocobie: g, = 143,2 N/mm.

0775qSW
Nhu vdy @ = 1000 mm < ¢; = 1152,25 mm < 2h9 = 1300 mm
Xét ba mit cat:
. M
- Mat cat (2), v6i ¢ = a, tinh theo (22) c6: Q, = RaLA 0,75¢gswa = 250000 N.
a

- Mt cat (1), khi ¢ = ¢1 < 2hg, Q = Q) — P, tinh theo (20) ¢6: O, = P + \3Mpgs, = 277504 N.

- Mit cit (2°) v6i ¢ = 3hg; co = 2ho; Q = Q1 — P, tinh theo (24) ¢6: Q = P + Qpmin + 1,5gswho =
242745 N.

So sanh Q, min = 242745 N < Q1 = 250000 N: Khong da kha nang chiu lyc.

Kiém tra phuong phap dé xuit: g, = 150,64 N/mm.

/ M
Tinh ¢; = b 115225 mm.

M
Tinh ¢; = 075” = 1123.44 mm.
5 19q sw

Nhu vay a = 1000 mm < ¢; = 1123,44 < 2hy = 1300 mm.
Xét ba mit cat:
, M
- Mt cat (2), v6i ¢ = a, tinh theo (22) ¢6: Q, = by 0,75gswa = 255573,75 N.
a

- Miit cit (1), khi ¢ = ¢; < 2hg, Q = Q1 — P, tinh theo (20) ¢6: Q, = P + +/3Mjqy,, = 283852 N.

- Miit ¢t (2°) v6i ¢ = 3ho; co = 2ho; Q = Q1 — P, tinh theo (24) ¢6: Q,, = P + Qpmin + 1,5gswho =
250000 N.

So sanh Q, min = 250000 N = Q1 = 250000 N — Vita khép kha nang chiu luc.

Két luan: Tinh theo Pocobie khong an toan, tinh theo phucng phdp dé xut tring khdp gitta bai
toan thuén va bai toan ngudc.
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e Truong hop QO = 125 kN (tudng Gng &1 < &)
Véi a 1an lugt bang: 2,5 m; 1,5 m; 1,0 m.
Ca 3 truong hop a néu trén déu cho két qua khong gibng nhau, dugc tip hop trong Bang 3. Duéi
day chi tinh chi tiét cho trudng hdp a = 2,5 m.

* Tinh gy, theo Pocobie: K = a4 _ 3,85 > 3 nén léy K=3,Ky=2;¢ =
h() habho
1,5

& = — +0,1875K, = 0,875.
K

= 0,855;

Do & < & nén g, tinh theo cdng thuc: gs, = 0,25Rbtb2 = 57,566 N'mm > ¢gymin =
€1
56,25 N/mm.
* Tinh theo phuong phdp dé xuét: V6i truong hop a = 2500 mm > 3hg = 3.650 = 1950 mm;
2M
My, = 1,5Rybhj = 142593750 Nmm ¢; = ?b = 2281,5 mm

Do a = 2500 mm > ¢; = 2281,5mm > 3hy = 1950 mm nén chi xét 1 mit cat: ¢ = 3hg

1950 mm; ¢g = 2ho = 1350 mm va tinh gy, theo cong thic: gz = Q_—Qbmin = 53,205 N/mm <

1,5k

Gswmin = 56,25 N/mm.

Tuy nhién d€ so sdnh hai phuong phdp ta dung tri s6 g, = 53,205 N/mm.

Do giita Pocobie va dé xuit khac nhau nén kiém tra lai theo bai todn thun.

M,

0,75¢

Theo tiéu chuin 14y ¢ = min(a; 3h9) = 1950 mm, tinh Q,, theo cong thiic: Q) = Qpmin+1,5¢who
129251,85 N.

Tuy Q, = 129251,85 N > Q = 125000 N nhung khong ding v6i muc tiéu ctia bai toan thiét ké 1a
Q=0

+ Kiém tra dé xuét v6i gy, = 53,205 N/mm; ¢ =

+ Kiém tra Pocobie védig,, = 57,566 N/mm: ¢ = = 1817,34 mm > 2hy = 1300 mm.

M,
0,75¢ 5w
Do ¢ > 2hg,a > 3hg, nén chon ¢ = 3hg;co = 2ho va tinh Q, theo cong thic: Q, = Qpmin +
1,5gswho = 124999,9 N = O = 125000 N.
Nhu vay, tinh theo tiéu chuin chua hop ly, tinh theo phuong phap dé& xuét hoan toan triing khép
gilfa bai toan thuin va bai toan ngudc, kinh té hon.

= 1890 mm > 2hg = 1300 mm.

b. So sanh két qui theo bang

Bang 2. So sanh két qua g, va Q, trudng hop Q; = 250 kN, (&1 > &,)

a4 Bai toan Theo Pocobie Theo d€ xuat Chénh
(m) (mit cit nguy hiém va két qua) (%)
2,5 Thiét ké K=3Ky=2 c; = 1140,7 mm < 2hy < a 0
qsw = 181,5 N/mm ¢ =a;qs = 181,5 N/mm
1.5 Thiét ké K =2,3077;Ky =2 c1 = 1140,7 mm < 2hy < a 0
qsw = 159 N/mm ¢ =a;qgs, = 159 N/mm
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Bai toan Theo Pocobie Theo dé xuit Chénh
(m) (mit cit nguy hiém va két qua) (%)
Thiétké Ky=K = 1,5345 2hy > ¢1 = 1140,75 mm > a
+c = a; g5y = 143,2 N/mm +c = a; gy, = 143,2 N/mm 0
+c = 3hgp; khong xét +c = 3hp; g5 = 150,6 N/mm 5
1,0 "
Kiémtra +c = ¢y =a = 1000 mm +c = ¢p = a = 1000 mm
0,=250kN =0 0, =25573kN > Q 2,3
+c =3ho; Q, =242 15SkKN < Q  +c =3hy; Q, =250kN = Q 3,0
Nhan xét:

- K&t qua tinh trong trudng hop £; > &, cho két qua tring khdp gitta hai phuong phap khi khong
xét mit cat (27).
- Khi xét mit cit (2°) cho trutng hdp a bé thi Pocobie cho két qua chua an toan.

Bang 3. So sanh ¢y, va Q, trudng hdp Q; = 125 kN, (g1 < &,)

a(m) Baitoan Theo Pocobie Theo dé xuit Chénh (%)
Thiétké K =3;Ky=2; c =2281,5 mm > 3hy; 8,6
g-/e1 = 1,0234, c=3hy<a,
2.5 gsw = 57,566 N/mm gsw = 53,025 N/mm
Kiémtra ¢ = 1817,34 mm ¢ = 1890 mm 25,54
0, = 156,93kN > Q 0,=125kN =0
Thiétké K =2,3077;:Ky=2 c=228175>a;c=a 119,6
Gsw = 67,434 N/mm Gsw = 30,705 N/mm
1,5 -
Kiémtra ¢ =1679,1 mm c=24884mm>a;c=a 28,64
0. =160,8 kN > Q 0,=125kN =0
Thiétké Ky =K =1,5345 c =2281,75 mm > a; ¢ = 3k 270,4
qsw = 83,12 N/mm qsw = 22,44 N/mm
1,00 Kiémtra c¢=cp=a=1000mm +c¢ = ¢p = a = 1000 mm 64,0
0, =205kN > Q Op = Mp/a =142,6 KN > Q

+¢ = 3hy; Qp = 125kN = Q

Nhan xét:

- Tinh theo Pocobie cho két qua hoan toan khac va chénh léch 16n véi phuong phdp dé xuit.
Nghich 1y la a cang nho thi g, cang tang.

- Tinh theo phuong phap dé xuét cho két qua ludn tring khdp giita bai toan thiét ké va bai toan
kiém tra, Q, luon bang Q, diing cho ca trudng hdp khi khong cin cot dai.

5. Két luan

Déi chiéu gilta hai phuong phép trinh bay va tinh todn trén c6 thé rit ra cic két luan:
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Chi ddn Pocobie cho SP 63.13330.2012 c6 nhiing diém chua hop 1y sau:

- Trinh bay khong bam sat cac cong thiic cd ban nén khong tudng minh, khong thuyét phuc, khé
khan cho cong tac gidng day;

- Két qua so sanh ly thuyét va vi du s6 déu cho thiy tinh theo [2] tring kh6p v6i phuong phap dé
xuat khi £; > &,, khi &; < &, cho d0 an toan qua cao, khong tiét kiém;

- Pocobie khong xét tiét dién nghiéng ¢ > a ddi khi sé cho tri s6 gy, nhd hon (khong an toan).

Vé phuong phdp tinh dé xudt:

- Phuong phap tinh todn do céc tic gia dé xuit da bam sat co s6 1y thuyét, cic cong thiic co ban
cua tiéu chuan TCVN 5574:2018. Phuong phdp trinh bay tudng minh, logic, dé hiéu va dé cho viéc
giang day;

- Diém uu viét ctia phuong phap dé xuit 1a cho két qua trung khdp giita bai toan thiét ké v6i bai
toan kiém tra, ddm bao vira dd an toan via tiét kiém;

- Do nhiing wu diém trén nén cin nghién cifu d€ dua vao giang day va 4p dung rong rii cho cong
tac thiét ké.

Loi cam on

Nghién cifu nay dudc tai trg béi Truong Pai hoc Xay dung Ha Noi (HUCE) trong dé tai ma sb
56-2021/KHXD.
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