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KEYWORDS

Nghién cttu nay d& xut mét quy trinh méi tinh todn dim bé téng cbt thép chiu cit diva vio Muc 8.1.3 ctia Tiéu
chuén Viét Nam TCVN 5574:2018, mét chit d@ it dige quan tim trong cac tai liéu hién c6. Bai béo ciing dia ra
hai vi du cu thé v&i cac dang tai trong tic dung khac nhau nhdm giai thich quy trinh thiét ké dim, trdnh hw
hong do cét. Théng qua viée trinh bay hai vi du trén, nghién cifu nay da lam sang to quy trinh thiét ké dim
chiu Iyfc cit. Nghién cttu ciing cho thiy su khac biét vé quy dinh cAu tao ctia ¢bt dai chiu luc va cbt dai cAu tao.
Viée téi vu héa trong lia chon chidu dai doan dim gin gbi tua (x) cho titng ciu kién, dia vio biéu dd Iyc cit
Q, c6 thé gitip tiét kiém dang ké lvong cbt dai cin s dung. Bing cach duwa ra nhiing hiéu biét thuc té vé& quy
trinh ndy, nghién cttu trang bi cho céc ky s sy hidu biét sdu sic hon vé TCVN 5574:2018, tao didu kién cho

viéc 4p dung tiéu chuén nay hiéu qua hon trong thiét ké dAm bé téng cbt thép chiu tai trong tinh.

ABSTRACT

Reinforced concrete beams

Stirrup

Beams under shear force

Strength calculation of inclined sections

This study introduces a novel procedure for calculating reinforced-concrete beams based on Section 8.1.3 of
TCVN 5574:2018, a topic that has received limited attention in existing literature. Two specific examples
with different scenarios are presented in this study to explain the design procedure for beams to avoid shear
damage. Through the presentation of two distinct examples featuring different scenarios, this research
elucidates the design process for beams subjected to shear force. The findings reveal a notable distinction in
the design approach for main stirrups and secondary stirrups, indicating that optimizing the length selection
(x, near support) for each component, guided by the shear force diagram Q, can lead to significant savings
in reinforcement steel usage as stirrups. By offering practical insights into this procedure, the study equips
engineers with a deeper understanding of TCVN 5574:2018, facilitating its more effective application in the

design of reinforced-concrete beams under static loads.

1. Gi6i thiéu

cho dim bé téng cbt thép theo TCVN 5574:2018, nhém tac gia thong
qua nghién ctu Iy thuyét, tbng hop va phan tich cac ndi dung tir d6 dé

S tiang trieéng nhanh ctia nén kinh té nuwée ta da thic ddy manh
mé tdc dd phét trién ctia nganh xay ding vé s luong va da dang loai
hinh két ciu. Cac két cAu 1am nha cao ting, nha nhip 16n, hé thanh
ngay cang xuét hién nhidu & Viét Nam va cdc nudce trén thé gidi. Két
cAu bé tong cbt thép ngay nay dang dugc sit dung rong rai va rit c6
hiéu qua.

Danh gia kha ning chiu udn - cit ctia cdu kién 13 nhiém vu quan
trong trong cong tac thiét ké. Trong d6 danh gia kha ning chiu cit ctia
cAu kién chiu ubn dic biét 1a cAu kién ddm di duoc danh kha nhidu
thoi gian trong céc nghién ctitu [1-3].

Néam 2018, By Khoa hoc va Cong nghé da ban hanh TCVN TCVN
5574:2018 thay thé TCVN TCVN 5574:2012. Muc 8.1.3 ctia Tiéu chuén
nay di trinh bay nguyén tic tinh todn d6 bén c4u kién bé tong cbt thép
chiu tic dung ctia Iyc cit. Tuy nhién, ndi dung nguyén tic phiic tap,
khé hiéu nén viéc 4p dung vao thyc té thiét ké cho dén nay van con gip
rat nhiéu khé khin. Vi dé tai: Bé xult quy trinh tinh todn cbt thép dai
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xuét quy trinh tinh to4n theo tiéu chuén hién hanh ctia Viét Nam, gitp

viéc thiét ké két cAu ctia cac ki su don gian hon.

2, Tinh toan d6 bén ciu kién bé tong cbt thép chiu tic dung cta
lwtc cét theo TCVN 5574:2018
2.1 Yéu cdu chung

Tinh todn d6 bén cAu kién bé téng cbt thép khi ¢6 tic dung cua
Iue cit duge tién hanh theo mé hinh tiét dién nghiéng.

Khi tinh toan theo mé hinh tiét dién nghiéng thi phai dam bao d6
bén ctia cAu kién theo dai giita cac tiét dién nghiéng va theo tiét dién
nghiéng chiu tic dung ctia lue cit, ciing ddm bao d6 bén theo tiét dién
nghiéng chiu tdc dung ctia m6 men.

Do bén theo dai bé téng nghiéng dugc dic trung bdi gia tri e
cit 16n nhit ma dai bé téng nghiéng c¢6 thé chiu dugc dudi tic dung

ctia ndi Itc nén nim doc theo dai bé tong nay va ndi luc kéo do cbt thép
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ngang cit qua dai bé tong nghiéng. Khi d6, d6 bén ctia bé tong duoc
xéc dinh theo cudng d6 chiu nén do truc clia bé tong 6 thé ké dén anh
hwéng clia trang théi tng suét phic tap trén dai bé tong nghiéng.

Tinh toan theo tiét dién nghiéng chiu luc cit duge tién hanh trén
co s& phuong trinh can bing ngoai lue cit va ndi lue cit tic dung
nghiéng véi chidu dai hinh chiéu C 1én truc doc ctia cAu kién. Noi Iirc
cit bao gdm luc cit chiu boi bé tong trén tiét dién nghiéng va luc cit
chiu bdi cbt thép ngang cit qua tiét dién nghiéng. Khi dé, cac luc cit
chiu bdi bé téng va bai cbt thép ngang dugc xac dinh theo cuwdng do
chiu kéo ctia bé tong va ctia cbt thép ngang c6 ké dén chiéu dai hinh
chiéu G ctia tiét dién nghiéng.

Tinh toan theo tiét dién nghiéng chiu mé men duoc tién hanh
trén co s¢ phuong trinh can bing cidc md men do ngoai lire va do nodi
luc tic dung trén tiét dién nghiéng véi chidu dai hinh chiéu C Ién truc
doc cAu kién. M6 men do ndi luc bao gém mo6 men chiu b&i bé tong,
mé men chiu bai ¢t thép chiu kéo cit qua tiét dién nghiéng, m6 men
chiu b&i cbt thép ngang cit qua tiét dién nghiéng. Khi d6, cdc mé men
chiu bdi bé tong, boi cbt thép doc va cbt thép ngang dirge xdc dinh theo
cudng d6 chiu kéo ctia cbt thép doc va cbt thép ngang c6 ké dén chidu

dai hinh chiéu C cta tiét dién nghiéng.

2.2 Tinh todn cdu kién bé tong cot thép theo ddi bé tong giita cdc tiét dién
nghiéng

Tinh todn ciu kién bé téng cbt thép chiu udn theo dai bé téng
gitta cac tiét nghiéng dugc tién hanh theo didu kién (1)*5 :
Q < Qpt = Yp1RybAy D)

trong d6:

Q: 12 luc ct trong tiét dién thing géc cua cAu kién;

Qu: 12 kha ning chiu tng sudt nén chinh;

@1 12 hé s6, ké dén anh huéng clia dic didm trang thai tng suét
ctia bé téng dai nghiéng, 14y bing 0,3;

b: 12 bé rong clia tiét dién dam;

hy: chidu cao 1am viéc cua tiét dién.
2.3 Tinh todn cdu kién bé tong cot thép theo tiét dién nghiéng chiu lic cdt

Tinh toan cAu kién bé tong cbt thép chiu udn theo tiét dién
nghiéng (Hinh 1) dugc tién hanh theo diéu kién (2)*5:

Q<0Q,=0Q+ Qs (2
trong d6:

Q: 12 lue cit trén tiét dién nghiéng v6i chiéu dai hinh chiéu C 1én
truc doc cAu kién, dugc xdc dinh do tic ca cic ngoai lc nim & mot
phia cta tiét dién nghiéng dang xét; khi d6, cin ké dén tac dung nguy
hiém nhét ctia tai trong trong pham vi tiét dién nghiéng;

Q.: 12 kha ning chiu cét trén tiét dién nghiéng v&i chidu dai hinh
chiéu ¢;

Qy: 12 Iue cét chiu boi bé tong trong tiét dién nghiéng;

Q.+ 12 Ittc cét chiu bai cbt thép ngang trong tiét dién nghiéng.

/|

_.57_._ _._/ = f_._ —+ =1]- _._._47...:?

T/ 72
2V U

c

1 - tiét dién nghién; 2 — cbt thép.
Hinh 1. So db ndi luc khi tinh todn ciu kién bé tong cbt thép theo tiét
dién nghiéng chiu tic dung cta luc cit.

+ Luc ct Q,, dbi v6i cdt thép ngang nim vudng géc vdi truc doc
cAu kién duoc xac dinh theo céng thic:
Qsw = PswlswC 3)
trong dé:
@u: 12 hé sb, ké dén sy suy giam ndi Ic doc theo chidu dai hinh
chiéu cta tiét dién nghiéng ¢, 14y bang 0,75
Gs: 12 Iytc trong ¢t thép ngang trén mot don vi chiéu dai cAu
kién, dugc xac dinh theo cong thic:
RswAsw
=7 (©)]
Khi xac dinh Q,, theo (3) thi chiéu dai hinh chiéu cta tiét dién
nghiéng C phai théa man didu kién h, < C < 2h,.

qSW

+ Kha ning chiu ct ctia bé tong Q, duoc xdc dinh nhu sau:
Khi gy, = 0,25R,,b thi:

@pa Ry bhE
o = 2 CE 0 (5)
Khi g, < 0,25R,,b thi:
49p2hdq
= ZCO sw (6)
trong d6: Q, phai théa mén diéu kién:
Qbmin :0:5Rbfbh0 = Qb = Qbmax :2:5Rbtbh0 (7)

@y 12 hé 56 ké dén anh hwong ctia cbt thép doc, lue bam dinh va
dic diém trang thai Gng sult ctia bé tong nim phia trén vét nit xién,
l4y bang 1,5.

T (5) va (7), cb:

1,5R,.bh?
0,5Rcbhy < Qp = ——2C < 2,5R,,bh,
_, L5Rybh3 1,5Ry, bh?
25Rpbhy = 0,5Rp.bhg

= 0,6hy < C < 3h,
Vay, khi xdc dinh Q, theo (5) thi chiéu dai hinh chiéu cua tiét
dién nghiéng C phai théa man didu kién 0,6h, < C < 3h,.
T (6) va (7), co:
4 x 1,5h2q4,

0,5R,:bhy < Q, = < 2,5R,.bh,
_ _6h3dsw 6h5qsw
2,5R,bhy = = 7 0,5R,.bh,
214h0qsw < In < 12h'Oqsw
Ry:b Ry:b

Vay, khi xac dinh Q, theo (6) thi chiu dai hinh chiéu cua tiét
dién nghiéng C phai thda mén diéu kién 2olow o ¢ < 12Nl
Rptb Rptb
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Theo [4], can tinh toan theo diéu kién (2) dbi véi mot loat tiét
dién nghiéng, ndm doc theo chidu dai cAu kién,véi chidu dai nguy hiém
nhét cta hinh chiéu tiét dién nghiéng C.

Trong bai bdo nay, nhém tac gia sé tinh toan c4u kién bé tong cdt
thép chiu ubn theo tiét dién nghiéng theo diéu kién (2). Trong dé, lvc
cht Q dwoc 14y bing Qe (12 Ife cit nguy hiém nhét trén doan cAu kién
dang xét) va Q, duoc xac dinh trén tiét dién nghiéng nguy hiém nhit
C,. Tiét dién nghiéng nguy hiém nhét C, 12 tiét dién nghiéng ma trén d6
kha niing chiu cit ctia ciu kién Q, = Q, + Qs,, dat gia tri nhé nhit.

+ Khi Q, dugc xac dinh theo cong thiic (5):

Ta c6: Qu = (Qb + st)min

1,5R,,,bh?
= (T + Ol75qswc)min

1,5R,,bh?
% + 0,75qswC> =0

1,5R, b3
(=1 —T + 0175qsw =0

_ |1L5Rpebh3 _ [2RpebhE
=G = N075q0 N dow ®
+ Khi Q, dugc xac dinh theo cong thiic (6):

Ta ¢6: Q, = (Qp + Qsw)min

4 % 1,5h}
= (70%” + 0v75qswc)min

6hZ
> ($+ O,75qSWC> =0

6hZ
o —$+ 0,75¢5, = 0

— 6’[5st —
=G = \I 0.75qsw V8 x h ©)
C6t thép ngang cin phai thda mén cic yéu ciu ciu tao néu trong
Muc 2.4.

2.4 Yéu cdu cdu tao dbi vdi cot dai trong ddm va bdn

- buding kinh cbt thép ngang trong cdc khung budc ctia cac cAu
kién chiu uén 14y khéng nho hon 6mm (8mm khi st dung bé tong tit
B70 dén B100).

- Trong céc cAu kién BTCT ma Iyc cét tinh toan khéng thé chi do
mbi bé tong chiu thi cAn dit ¢t ngang v&i bude khong 16n hon 0,5k,
va khéng 16n hon 300mm (250mm khi st dung bé tong tit B70 dén
B100).

Trong céc dAm va suwon cao 150mm tré 1én, cling nhu trong cac
ban nhidu swdn 6 chidu cao tit 300mm tré 1én thi cAn dit cbt thép
ngang v&i budc khong 1én hon 0,75h, va khong 16n hon 500mm
(400mm khi st dung bé tong tit B70 dén B100) trén céc doan ciu kién
ma c6 lye cit tinh todn ma chi cin do bé tong chiu.

Trong céc ban dic, cling nh trong cac ban nhiéu swdn ¢6 chidu
cao nho hon 300mm va trong cac dAm (swdn) c6 chidu cao nhé hon
150 mm thi khéng can dit cbt thép ngang trén doan ciu kién ma luc
cit tinh toan chi cin do bé tong chiu.

. . ) 2 . 2s 1 ~ Rp¢bhi
Khi bé tri, khoang cach cbt dai s phai théa man: s,, < Sy = %

2.5 Thiét ldp quy trinh tinh todn do bén ddm BTCT chiu tdc dung ctia li'c

cdt theo TCVN 5574:2018

Bai toan: Cho nhip ddm c6 kich thuée tiét dién (bxh), biéu dd
bao Ivc cit (Q), Ry, Ry, Ry, Ry Ry & Yéu clu tinh todn va bd tri cbt
thép dai cho dim.

Céc bugc thuc hién:

Buéc 1 : Kiém tra didu kién chiu @ng suét nén chinh theo (1)

Néu diéu kién (1) khong théa méan thi phai ting kich thuée tiét
dién hoac tang cép d6 bén bé tong cho dén khi didu kién (1) théa man
thi chuyén sang Buéc 2.

Buéc 2: Kiém tra diéu kién tinh toan cét dai

Xéc dinh kha ning chiu cit nho nht ctia bé tdng Quu:

Qbtoymin (10)

Trén nhip dim dang xét, 14y luc cit Q = Quu

+ Trieong hop 1: néu Q < Q. thi riéng bé téng da di kha niing chiu

cit, dAm chi can bd trf ¢t dai cu tao. Chon va bb trf bt dai nhu sau :

buong kinh : ¢, > 6 an
Khoang céach: s, < (0,75h, ; 500 ; S,q.) (12)
VO 5315 = 22208 (13)

+ Truwong hop 2: néu Q > Qi thi cin tinh toan cbt dai chiu Iuc,
chuyén sang Budc 3.

BuGce 3: Pbi véi dim, lue cit tai viing gan gbi tua thudng 16n
hon giita nhip. Nén, dé tiét kiém thép ta chia dim thanh 3 viing khac
nhau : 2 viing gin gdi twa c6 chiéu dai 1a x, 1a viing c6 luc cit 16n, sé
b tri v&i khoang cach cbt dai nhé hon ; viing con lai ¢ gitta nhip 12
viing c6 Iitc cit nho, sé b tri vi khoang cbt dai 1én hon (Hinh 2).

Chd §: viéc chon chiéu dai x dva vao biéu db bao luc cit dé dam
béo tinh kinh té. C6 thé chon: x = /4, x = a, ....

Véi: 11a nhip dAm ; a 1a khoang céch tit gbi tua dén Ic tap trung

gan nhit.
o e

@
~L_].

»

S 5 S S S 81 8
A B
x | [-2x | x
Ving Q I6n” Ving @nhd 7 Viing @ 16n

i

Hinh 2. C4ch b tri cbt dai trén dim.

Buéc 4: Kiém tra kha niing chiu cit trén doan dim gan gbi tya
+ Chon cbt dai c6:
Puong kinh : ¢, > 6 14
Khoang céach: s, = (0,5h, ; 300 ; $;qy) (15)
Vi $pq d0c xac dinh theo (13)

Liy s, = s, va tinh:
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+ Tinh g,, theo (4)
a) Truong hop 1: néu q,,, > 0,25R,,bthi :

+ Tinh C, theo (8)

+ Tinh Q,, theo (3), véi hy < C = G, < 2h, (khi C, < hy, 14y C
= hy; khi C, > 2hy, 14y C = 2h,)

+ Tinh Q, theo (5), v6i 0,6h, < C = C, < 3h, (khi C, < 0,6h,,
14y C = 0,6h,; khi C, > 3hy, ldy C = 3h)
b) Truong hop 2: néu q,, < 0,25R,,b thi :

+ Tinh C, theo (9)

+ Tinh Q,, theo (3), véi hy = C = C, < 2h, (khi C, < h,, 14y C
= hy; khi C, > 2hy, ldy C = 2h,)

+ Tinh Q, theo (6), v6i Z‘Z;%s C=C < % (khi ¢, <
2'2’:‘12“”, lay ¢ = 2'2:";”” ; khi ¢, > %, lay C, = %)

+ Kiém tra didu kién cuong do (2): Quax < Qy + Qy,

Néu diéu kién (2) thod méan thi két luin: Poan dim gin gbi twa

da kha nang chiu cét. Néu diéu kién (2) khong thod man thi tién hanh

chon lai c6t dai (c6 thé ting R,, hodc ting ¢; hodc giam khoang cach b

tri s,) va tién hanh tinh toan lai Buéc 4 cho dén khi diéu kién (2) duoc
thoa man.
Buéc 5: Kiém tra kha ning chiu cit trén doan dim gitta nhip
Trén doan dim dang xét, 14y luc cit Q = Quo = Max (Q; ; Q2)
Xét 2 truong hop nhu sau :
a) Truong hop 1: Néu Q < Qy thi trén doan dim gitta nhip chi cin b
tri cbt dai theo yéu chu cAu tao theo (11) va (12).
b) Truong hop 2: Néu Q > Quui thi trén doan dim gitta nhip cin bb tri
bt dai chiu lye. Thie hién chon ¢t dai va tinh todn tuong ty Budc 4.
Chii y: dé tiét kiém thép thi chon s, > s,
Budc 6: BS tri cbt dai — Két thic.

2.6 Luu do tinh todn d6 bén ddm BTCT chiu tdc dung ctia lirc cdt theo TCVN
5574:2018

Quy trinh tinh toan ciu kién BTCT theo tiét dién nghiéng chiu
lue cit dugce so dd héa nhv Hinh 3.

Dir ligw i vaos be Ay hy O By Ko

Tang kich thude (€L dign
{ bed yhode ciip 43 bén et
bé tong (1)

Chon eot dai thee yéu
ciu i tao (11),(12)

g

O di0 ki
= (10)

Kiem tra khi ning chju <it doan
dam gitra nhip. Trén doan dim nay Wy @ Cpn
dicukién: =@, =(10)

(Chia ddm lam 3 ving: 2 ving]
|zdn goi twa va | ving gita nhip

Kiém tra kha nang chiv cit
doan dam gan géi nra

Chon et dai theo vén

f ciuehiu lye (14 [15)

Ly v, =5,

Tinh g,,, theo (4)

Tinh ¢, theo (9)
Tinh O, theo (3), véi &, = ¢ = €, < 2Jy (Khi

€, < by My € = s khi €, =

- Tinh €} thea (¥)

- Tinh 0, theo (3), v6i b, = €= C, < 20,

) N (khi €, < i, Uiy C = by o Khi €, = 28, Ly
2.4 12K e i i w < M Ly s o 3
Tinh 0, theo (6), voi R”“" L= % ﬁ K‘f“‘ Lf"ﬁ‘t‘i‘]‘{‘\fﬂr €=2h)
g ¢, 20.25R, X . - N
(khi €, < 24k, y oo 23 ’ - Tinh @, theo t;;, VO 0,60, = C=C, < 5,
TR EE Ry (hi €, = 0.6y lay € = 0,68, khi €, = 30,
L 12k, 12hg Liy C'=3h)
¢ e o1 ) 3
gy W Rob

Pogn dim dit kha nang chiju | Dung

ciit

Bé tri cbt dai lrén dim

I—) linh @, Oy 1 O, q—‘

Sai_| Chon lai bt dai (co thé tang B, 4, ||

hoge giam khoang céch s, )

Hinh 3. Lwu d6 tinh toan cbt dai cho ddm theo TCVN 5574:2018.

JOMC

84



Tap chi Vit liéu & Xdy dung Tdp 14 S6 03 ndm 2024

2.7 Vi du tinh todn
2.7.1Vidu1

Xét mot dAm BTCT chiu tai trong tap trung P (Hinh 4a), c6 bidu
dd Iye cit nhv Hinh 4b. DAm tiét dién chit nhat b = 220; h = 500; h,
= 450. Bé téng cip d6 bén B20. C6t dai nhém CB240-T. Yéu ciu tinh

toan va bé tri cbt thép dai cho dam.

P=150kN P=150kN

2300 | 2300 | 2300
+ *
6900

0=150kN

b)

0=150kN
S,S,S $2 1,52, F;Fé?sl

)

S T T T

O WL T F L T

[ 2300 | 2300 | 2300 |
08s130 7 @8s250 ©  08s130

Hinh 4. So d6 dam vi du 1.

S6 liéu: R, = 11,5MPa, Ry, = 0,9MPa; C6t thép dai CB240-T c6 R,,
= 170MPa.*
Cac buéc thuc hién:
Bude 1: Kiém tra didu kién ng suit nén chinh
Tt bidu dd bao lue cit (Hinh 4b), 1Ay Q = Qpax
Kha ning chiu ¢ng suét nén chinh:

Qe = @p1Rybhy = 0,3.11,5.220.450
= 341,550.10°N = 341,55kN

VayQ = Qbt,,,, nén bé tong du chiu tng suit nén chinh.

Buéc 2: Kiém tra didu kién tinh toan cbt dai

Kha ning chiu cit nho nhit ctia bé tong:

Qbty?,,,, = 44,550kN

Vay Qbmin,,,, nén can tinh toan cbt dai chiu lwe cho dim.

Burdc 3 : Dya vao biéu db lue cit trén Hinh 3b, dé tiét kiém thép
ta chia dim thanh 3 viing : 2 viing gan gbi twa ¢6 chidu dai x = 2,3m,
12 viing c6 luc cét 16n, s& bd tri véi khoang cach cbt dai nhé hon s,;
viing con lai & giita nhip c6 chidu dai 1a 2,3m, 1a viing c6 Iwc cit nho,
sé bd tri v6i khoang cach cbt dai 16n hon s, (xem Hinh 4c).

Bugc 4: Kiém tra kha ning chiu ct trén doan ddm gin gbi twa

+ Chon cbt dai c6: dudng kinh : ¢8, dai 2 nhénh, 4, = nay, =
2.50,3 = 100,6mm?

Khoang céach :

51 < (0,5h0;300; Spax

Rpebhd
o 0,9.220.4502
™Max=150000 max

Véi s

Chons; = 130mm
Léy s, = 8 =130mm va tinh :
RSWASW

+ gy = = ”"1';3"'6 =131,6N/mm

Qsw = 131,6N/mm > 0,25R,,,b = 0,25.0,9.220= 49,5N/mm, nén
chiéu dai hinh chiéu tiét dién nguy hiém nhét C, dugc xac dinh theo (8):

2 2
+C, = \/ZRbfth _ \/2.0,9.220.450 = 780.7mm

qsw 1316

Vi hy = 450mm < C,=780,7mm < 2h, = 2.450 = 900mm, nén
lay C = C, = 780,7mm dé x4c dinh kha ning chiu cit cta cbt dai :
+ Q4 = 0,75¢,C = 0,75.131,6.780,7
=77,028.103N = 77,028kN
+ Xdc dinh kha niing chiu cit Q, theo (5). Vi 0,6h, = 270mm <
C, = 780,7mm < 3h, = 1350mm, nén ldy C = C, = 780,7mm dé tinh
toan :

Qv

2

— LSRubhG _ 15.09220450° _ 7 (36 103N = 77,036kN
c 780,7

+ Kha ning chiu cit ctia dim & doan gin gbi twa:
Qu = Qy + Qu = 77,036 + 77,028 = 154,064kN

+ Kiém tra diéu kién cuong do (2):

QU Poan dim di kha ning chiu cit. Vay chon cbt dai ¢8s130
dé b6 tri cho 2 doan dim gin gbi tua.

Bude 5: Kiém tra kha nang chiu cét trén doan ddm gitta nhip

T biéu d6 luc cit trén Hinh 3b, trén doan ddm giita nhip gia tri
luc cit Q = 0kN < Qumin nén chi cin bé tri cbt dai theo yéu ciu ciu tao
(11) va (12):

Puong kinh cbt dai 1 ¢8, dai hai nhanh;

Khoang cach:

Sy < (0,75h¢; 500; Spqy

Chon s, = 250mm

Buéc 6: B6 tri cbt dai: BS tri cbt dai ¢8, 2 nhanh, s = 130mm cho
2,3m doan gin géi twa; ¢8, 2 nhanh, s = 250mm cho doan gitta nhip
(Hinh 4d) — Két thic.

2.7.2Vidu2

Xét mot dim BTCT chiu tai trong phan bé déu g (Hinh 5a), ¢
biéu dd lvc cdt nhv Hinh 5b. DAm tiét dién chit nhat b = 220; h = 500;
hy = 450. Bé tong cip d bén B20. Cét dai nhém CB240-T. Yéu ciu tinh

toan va bd tri ¢bt thép dai cho dam.

q=40kN/m
REREREERER
\L 6900 L
d d
0=69kN  Q=138kN
b) \
O=138kN |\ Q=69kN
S1,83,5, S8 535383,
o [T LT T T T
AL 1725 ﬂ[, 3450 ﬂ[, 1725 AL
uillllnERENI
[ 1725 | 3450 | 1725 |
7 085150 285200 ©8s150 "

Hinh 5. So dd dAm vi du 2.
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Sé litu: R, = 11,5MPa, Ry, = 0,9MPa; Cbt thép dai CB240-T c6
R,, = 170MPa.*¢

Céc budc thuc hién:

Buéc 1: Kiém tra didu kién ¢tng sut nén chinh

Tit bidu dd bao lue cit (Hinh 5b), iy Q = Qpuax

Kha ning chiu tng suét nén chinh:

Qe = @p1Rybhy = 0,3.11,5.220.450
= 341,550.103N = 341,55kN

Vay Q = Qbt,,q nén bé téng dl chiu tng suit nén chinh.
Buéc 2: Kiém tra didu kién tinh toan cbt dai
Qbty?, . = 44,550kN
Vay Qbmin,,,, nén can tinh toan cbt dai chiu lwe cho dim.
Buréc 3 : Dya vao biéu db lue cét trén Hinh 5b, dé tiét kiém thép
ta chia dim thanh 3 ving : 2 ving gan gbi twa c6 chidu dai I/4 =
1,725m, 1a viing c6 lvc cét 16n, sé bd tri véi khoang cach cbt dai nho
hon s,; viing con lai & gitta nhip c¢6 chidu dai 1a 3,45m, 1a viing c6 luc
cét nho, sé bb tri véi khoang cach ¢bt dai 16n hon s, (xem Hinh 5c).
Birc 4: Kiém tra kha ning chiu cit trén doan dAm gin gbi twa
+ Chon c6t dai c6: dudng kinh : ¢8, dai 2 nhénh, Ay, = nay, =
2.50,3 = 100,6mm?
Khoang cach :
51 < (0,5h0;300; Spyax

Rptbhd
o 0,9.220.4502
Max= 138000 max

Chons; = 150mm

Véi s

Liy s, = s, =150mm va tinh :

+ Gow = 170.100,6 — 114N/mm

W 150
Gaw = o > 0,25R,, b = 0,25.0,9.220 = 49,5N/mm, nén chidu dai

hinh chiéu tiét dién nguy hiém nhAt C, dugc xac dinh theo (8):

4G, = \/szbh% _ \/2.0,9.220.4502 — 838,7mm

Asw 114

Rswhsw __

Vihy, = 450mm < C,=838,7mm < 2h, = 2.450 = 900mm, nén
14y C = C, = 838,7mm dé xé4c dinh kha nang chiu cit ctia cbt dai :
+ Q4 = 0,75q,,,C = 0,75.114.838,7
=71,709.103N = 71,709kN
+ Xéc dinh kha ning chiu cit Q, theo (5). Vi 0,6h, = 270mm < C,

= 838,7mm < 3h, = 1350mm, nén ly C = C, = 838,7mm dé tinh toan :
2
Qp = 2RIS 15052040 _ 71 709.10° = 71,709kN
+ Kha ning chiu ct ctia dim & doan gin gbi:
Qu = 0Qp + Qy, = 71,709 + 71,709 = 143,418kN

+ Kiém tra didu kién cudng d6 (2):

QU Poan dim du kha ning chiu cit. Vay chon cbt dai ¢8s150
dé bb tri cho 2 doan dAm gin gbi tia.

Buéc 5: Kiém tra kha ning chiu cit trén doan dim gitta nhip

Tit bidu db I cit trén Hinh 5b, trén doan dim giita dAm gia tri
lyc cit Q = 69kN > Qpymin Nén cin tinh toan cbt dai chiu luc :

+ Chon c6t dai c6: dudng kinh : ¢8, dai 2 nhénh, Ay, = nay, =
2.50,3 = 100,6mm?

Khoang céach :

51 < (0,5h0;300; Spax
Chons; = 200mm

Liys, = s, =200mm va tinh :

RswAsw _ 170.100,6
+ Qo = o =0 = 85,5N/mm
Qow = 22Y 5 0,25R,,b = 0,25.0,9.220 = 49,5N/mm, nén chidu dai
mm

hinh chiéu tiét dién nguy hiém nhit C, digc x4c dinh theo (8):

2 2
+C, = JZRb;bho _ J2.0,9.220.450 — 968 4mm

qsw 85,5
Vi Cy=968,4mm > 2h, = 900mm, nén liy C = 2h, = 900mm dé
xé4c dinh kha ning chiu cit cta cbt dai :
+ Qg = 0,75¢,C = 0,75.85,5.900 = 57,713.103N = 57,713kN
+ Xdac dinh kha ning chiu cit Q, theo (5), v6i 0,6h, = 270mm
< C, = 968,4mm < 3h, = 1350mm, nén ldy C = C, = 968,4mm dé
tinh toén :
Qp = 23Rt 1'5""2'62;2"‘5"2 = 62,105.10°N = 62,105kN
+ Kha ning chiu ct ctia dim & doan giita nhip:
Q. =Q, +Q,, =62,105+ 57,713 = 119,818kN
+ Kiém tra diéu kién cuong do (2):

QU Poan dim dit kha ning chiu cit. Vay chon cbt dai ¢8s200
@& b6 tri cho doan dim gitta nhip.

Buéc 6: B6 tri cbt dai: BS tri cbt dai #8, 2 nhanh, s = 150mm cho
1,725m doan gan gbi twa; ¢8, 2 nhanh, s = 200mm cho doan gitta nhip
(Hinh 5d) — Két thic.

3. Két luan

Tit ndi dung trinh bay & trén ta thiy:

Tiéu chudn thiét ké két cAu bé tong va bé tong cbt thép TCVN
5574:2018 c6 quy dinh nguyén tic tinh todn d6 bén cho ciu kién chiu
tac dung cta Iyc cét, nhiing céc cong thiic tinh todn kha phiic tap va
ciing khéng c6 quy trinh tinh toan cu thé cho loai ciu kién nay. Vi vay,
viéc xay dung mot quy trinh cu thé héa cac bude tinh todn va so dd
héa quy trinh nay mang tinh @ng dung cao va c6 thé 4p dung dé dang
hon trong qua trinh thiét ké két cAu cong trinh.

Tit Muc 2.4 va cic vi du ta thdy, quy dinh v& yéu cu ciu tao ctia
cbt dai trong dAm 14 khac nhau dbi véi cbt dai chiu luc va cbt dai cAu
tao. Vi vdy, trong qua trinh tinh toan, viéc chon chiéu dai x ctia doan
dam gan gbi twa c6 anh huwong dén lvong cbt thép dai bd tri & gitta
nhip. Trén thire té thiét k&, tity vao titng cAu kién cu thé cling véi bidu
dd bao lue cit Q ctia né ma ta chon chiéu dai x mét cach hop 1y sé tiét
kiém dugc Ivgng cbt thép ding lam cdt dai.

Viéc dénh gia quy trinh tinh todn d6 bén ciu kién bé tong cbt
thép chiu tac dung cta lizc cit theo [4] so v6i [7] va mot s tiéu chudn

tién tién trén thé gidi sé dugc trinh bay trong céc s béo téi.
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