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VIETCONS LGOI NOI PAU

ALWAYS BESIDE YOUR SUCCESS

Gido trinh Két cdu bé 16ng cdt thép theo tiéu chudn TCVN 4116-85 da dieoc
1di ban va bo sung, phuc vy kip thoi nhu cdu hoc tdp cua sinh vién cdc nganh
ciia Trueme Pai hoe Thuy loi,

Dé ¢ thém tai liéu tham khdo trong qud trinh “woc tdp va lam Dé dn mén
hoc Két cdu bé téng 6t thép, gido trivh Bai tdp va Pé dn moén hoc Két cdu bé
16ng cot thép dicoe bo mén Két cdu Cong trinh bién soan di kém véi gido trinh
Két cdu bé tong ol thép.

Gido trinh nay bao gém cdc néi dung sav ddy: Phdn 1: Tém tdr [y thuyét
tinh todn; Phdn 2: Cdc vi du bdng s6; Phédn 3: Bai 1dp dp dung; Phdn 4: Huéng
din D6 an mén hoc Kél cdu bé tong cot thép.

Gido trinh Bai 1dp va Dé dn mén hoc Két cdu bé téng cét thép ditng lam 1ai
licu hoc tdp cho sinh vién cdc nganh cia Trudng Dai hoc Thuy lgi va cé thé
diing lam tdi liéu tham khdo cho cdc ky su thiét ké, thi cong cdc két cdu bé 16ng
cot thép cong trinh thuy loi.

Phdn cong bién soan nhi sau: PGS. TS. Tran Manh Tudn chit bién va soan
phan 1:Tém tdt ly thuyét; ThS. Vii Thi Thu Thuy soan phdn 2: Cde v du bdng
567 KS. Mai Van Céng soan phan 3: Cdac bai tdp ap dung; KS. Nguyén Thi
Thuy Diém soan phdn 4: D6 an mén hoc.

Tdi licu dicoe bién soan trén co s cde 1ai liéu dd diing trong gud minh gidng
day cho cdc lop dai han va tai chire ciia Triemg Pai hoc Thuy lgi. Mdc diu da
& gdng trong qud trinh chudn bi nhung khéng thé trdanh duwgc nhitng thiéu sér,
cluing 161 mong nhdan dugc nhitng y kién déng gép cia cdc ban déng nghiép,
sinh vién va ban doc dé ldn 1di bdn duwoc ho i thién hon.

Bé mon Két cdu Cong trinh chdn thanh cdm on cdc bé phdn chitc ndng ciia
Triemg Pai hoc Thuy lgi va Nha xudt bdn Xdy dung da hé tro va tao diéu kién
thugn loi dé 1dp tai liéu dicoc xudr bdn kip théi, gép phdn ndng cao chdt hiong
glang day va hoc 1dp ciig sinh vién.

Cic tac gia
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PHAN 1
VIETCONS v tAT LY THUYET'

ALWAYS BESIDE YOUR SUCCESS

Chuong 3: CAU KIEN CHIU UON

A. TINH CUONG PO TREN MAT CAT VUONG GOC VOI TRUC CAU KIEN
1. Tiét dién chir nhat cot don

1.1. Cdc cong thic co bdn
- Phuong trinh hinh chiéu céc luc lén phuong truc dam:

m, R F, = m R, bx ; (3-1)
- Phuong trinh mo men cic luc véi truc qua diém dat hop luc cha F;:

kancM < M, = mpR,bx(hg - x/2) (3-2)
- Phuong trinh mé men cic lue véi truc qua diém dat hop luc bé tong mién nén:

knMs<M, = m, R, F,(hg - x/2) (3-3)

Trong d6. M - moémen udn do tai trong tinh todn gay ra tai ti€t dién dang xét.
k, - hé so tin cay, phu thudc cip cia cong trinh.
n, - hé so t6 hop tai trong, phu thudc vdo td hop tai trong.
m,, my, - hé 56 diéu kién lam viéc cua cot thép, bé tong.
R,, R, - cudng dé tinh todn chiu kéo clia cot thép, chiu nén clia bé tong.
x - chiéu cao mién nén cua bé tong.
b, h - chiéu rong, cao cta tiét dién.
F, - dién tich c6t thép chiu kéo.
a - khoang cdch tir mép bién mién kéo dén trong tam cét thép F,.

hy = h - a la chiéu cao hiu ich cla tiét dién.

1.2. Biéu kién han ché
X < oghy (3-4)

" Chit §: D¢ thudn tién trong viéc tham khdo Gido trinh Két cdu bé tdng cot thép, trong tai liéu
ndy chithg 161 giit nguyén s¢ hiéu cde cdng thirc twong iing trong gido trinh.
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o= (0,5 + 0,7), phu thudc mac bé tong va nhom cot thép (phu luc 11).

F m,R
H= Lo, —— = Himax
bh, ° m,R,

Ham lugng c6t thép phai bao dam:
Henin S 1 = Henax

Bang 3-1. Ham luong cét thép tai thiéu pp,

Mic bé tong 150 + 200 250 + 400 500 + 600

Hmin % 0,1 0.15 02
1.3. Cdc bai todn

Céc cong thic (3-1), (3-2), (3-3) duvc bién ddi nhu sau:
Cong thirc (3-1) ¢6 dang:
m,R,F, = myRbhya
Céng thic (3-2) ¢ dang:
k,n:M < M, = m,R bh§ A
Daty = (1 - 0,5}, cong thic (3-3) ¢o dang:
KancM < My, = m R F gy
Céc hé s6 a. A, y co quan hé véi nhau (phu luc 10).
He s6 A I6n nhat A = a (1 - 0,50,
Diéu kién han ché (3-4) ¢4 thé viét thanh:

A <A hoaca s a,

(:-5)

(z-6)

(3-7)

(3-8)

(3-9)

(3-10)

a) Bai togn I: Tinh c6t thép F, khi biét moémen M; Kich thudc tiét dién b.h; s6 hiéu bé

tong, cot thép; cdc hé s6 tinh todn.

Tir cong thic (3-8) ta co:
k,n-M

A= 5
m, R, bhZ
Néu A < Ay (conghiaa < 0 . X < aﬂhﬂ} suy ra o, thay « vao (3-7) ta co:

_ myF., bhya
m,R,

E

|

hoéc suy ra y thay vao (3-9) ta co:

6
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__kancM (3-13)

B maRu hﬂ"f
F

E

Can bao dam: 1 2 Hein

Thong thuomg p = (0,3 + 0.6)% véi ban, p = (0,6 + 1,2)% v&i dam thi kich thude tiét
dién 1a hop ly.

Néu A > A, khong dam bao diéu kién han ché, phai tang kich thudc ti€t dién, mic bé
tong d€ A < A r6i tinh theo ¢6t don hodc cling ¢6 thé tinh theo c6t kép.

b) Bai todn 2: Chon kich thudc tiét dién b.h, tinh F, khi biét M; s6 hiéu bé tong, cot
thép, cdc hé s6 tinh todn.

Véi hai cong thiic (3-7), (3-8) nhung cé 4 4n s6 b, h, F,, o« vi vay phai gia thiét 2 4n s
vit tinh 2 4n con lai.

+ (ia thi€t kich thudc tiét dién b.h theo kinh nghiém va diéu kién ciu tao réi tinh F, theo
bai toin 1.

+ Gia thiét b va o sau dé tinh hy va F;:

Chon b theo kinh nghiém, theo yéu cdu cdu tao va yéu cu kién tric, Ldy o = 0,1 + 0,25
voi ban va o= 0,3 = 0,4 vai dam, tir d6 suy ra A.

Tir (3-8) ta co:
1 [k,nM

s =

L '\fr{;\- ITlhj."{nb

Chiéu cao ti€t dién h = h,, + a phai chon phit hop theo yéu cdu cdu iao.

(3-14)

Sau khi kich thude tict dién b.h di biét, viéc tinh F, nhu bai todn 1.

¢) Bai todn 3: Kiém tra cudng d6 (xic dinh M,y) khi biét kich thudc tiét dién, dién tich
cot thép F,, 56 hi¢u bé tong va thép, cic hé so tinh todn.

Tir (3-7) ta ca:

= MR F, (3-15)
m,R_bh,
- Néu a < ugsuy ra A, thay A vao (3-8) ta co:
Mgy, = myR bh A (3-16)
- Néu « > agching to cot thép F, qua nhicu, 1y A = A, thay vao (3-8) ta cé:
My, = myR,bhg Ay (3-17)
7
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Diéu kién bao dam vé cuimg do la:
knM < My, (G-18)

2. Tiét dién chir nhat c6t kép

2.1. Céng thirc co ban

Phuong trinh hinh chiéu v mémen viél duoc hai cong thifc co ban sau:

mR.F, =mR bx +m,R; E (3-19)

k,nM < M, = m, R, bx (hg- x/2) + m, F R} (hy - a') (3-20)
Diata=x/hy, A=a(l-0,5u), hai cong thic (3-19), (3-20) cd dang sau:

m,R, F,=mR bh o +m,RE (3-21)

k,n.M <M, =m,R bhiA + mE R, (h,-a) (3-22)

2.2. Diéu kién han ché
2a' < x < aghyhodc 2a'hy s a < ay (3-23)

2.3. Cdc bai todn

a) Bai todn 1: Tinh F, va F; khi biét M, b, h, s8 hiéu bé téng, thép, ...

Diéu kién tinh c6t kép: Ag< A = jﬁ—-mz <05 (3-24)

my, R bhg
Ldy x = a h, thay A = A vao (3-22) 1a c6:
k,n.M —myR, bhiA,

8 , (3-25)
maRa(h{) —d I}
Thay a = o, vao (3-21) ta cé:
Fa - mbRnhhﬂ'lﬂ s maRu F;' {3_25}
m, R, m, R,
b) Bai todn 2: Tinh F, khi biét F, b, h, s6 hiéu bé tong, c&t thép, M...
Tir cong thic (3-22) ta c6:
A = KaeM - m,R.Fi (b —a') 3.2

myR,bhj
Tir A suy ra a.
- Néu a > ap chimg t0 E; con it, chua dit ddm bao cudmg do & viing nén nén cdn tinh lai
E vaF, theo bai todn 1 hodc ting b, h, R cho a < o, réi mdi tinh 1iép.

8
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- Néu 2a'/h; < o < g, thi thay o vao (3-21) ta cé:

F, =ToRebhot | MR, L (3-28)
myR, m,R,

- Néu a < 2a'/hg thi img sudt & F d:_at o, < R;, chimg to F qud nhiéu cho phép lay

X = 2a', viél phuong trinh mémen véi truc qua trong tam E, , ta ¢é:

kne M <M, =m,RF,(h;-2" (3-29)
Tir (3-29) ta c6:
B HOEN (3-30)
I'I]HRIa {hu = a‘}

¢) Bai todn 3: Kiém tra cudng do (tinh M,;,) khi bi€t b, h, F,, F, s& hiéu beé tong, cdt
thep, ...
_ maRaFa 52 maRLFL:

Tir cong thitc (3-21) ta cé: o e R bhg (3-31)
- Néu o > o chiing t6 F, qué nhiéu, thay A = A, vao (3-22) ta cé:
M,;, = myR bh§A + m, E R; (hy-a) (3-32)
- Néu 2a’/ hy < o < 0, suy ra A va thay vao (3-22) ta co:
koM s Mg, = m,R,bhiA,+ m, E R, (hy-a) (3-33)
- Néu o < 2a'/hy tir (3-29) ta cé:
Mg, =m, R, F, (hy - a") ; (3-34)
Diéu kién dé c4u kién ddm bao vé mat cuong do la:
k,n:M < M, (3-35)
3. Tiét dién chir T c6t don, cinh nim trong inién nén
3.1. Céng thitc co bdn
Phuong trinh hinh chiéu cta cdc luc 1én truc ddm:
m,R,F,=m,R_ bx + my R (b. - b)h; (3-36)
Phuong trinh mémen céc luc 1dy v6i truc qua trong tam c6t thép F:
k, n. M <M, = myR,bx (hg - x/2) + m, Ry(b; - b)he (hg - he/2) (3-37)
Pata=x/hy, A=a(l-0,5a), cdc céng thic (3-36), (3-37) c6 dang:
m,R,F,=m,R bhya+m, R, (b -b)h; (3-38)
k,n. M <My =m,R, bhjA+m,R, (b} - b)hi(hy- h/2) (3-39)
9
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3.2. Diéu kién han ché
X<oghy(a<ag; ASA) (3-<0)
3.3. Cdc bdi todn

a) Bai todn 1: Tinh dién tich c6t thép F, khi biét kich thudc tiét dién, s& hiéu bé tong 7
cot thép, cép cong trinh, t6 hop tai trong, momen M.

Gia thiét truc trung hoa qua mép dudi cinh ban x = h'_ ta co:
M, =m, R, b hi(hgy - he/2) (3-<1)
- Néu k,, n.M < M, thi truc trung hoa qua canh (x < h;), viéc tinh F, tuong tu nhu vzc
tinh F, cua ti€t dién chit nhatb_ h.
- Néu k, n.M > M_ thi truc trung hoa qua suon (x > hg ), viéc tinh E, tién hanh nhu sau
Tir (3-39) ta co:

_ kancM ~myR (b - b) e (ho - h; /2)
my R, bh}

Khi A > A, ¢6 thé tang kich thudc tiét dién, s6 hiéu bé tong dé A < A, sau dé tinh li.
Hodc dat cot thép E| vao viing nén vi tinh theo bii todn chit T cot kép dudi day.

A (3-2)

Khi A < Ay suy ra a , thay a vao (3-38) ta co:

= mhRnhhﬁU. 5 mbRn{b:: = I:l\’lhJ

F, s (3-8)

m, R, m,R,
b) Bai todn 2: Kiém tra cudng do, tinh Mgh bi¢t kich thuac uet dién, R, R, cip cog
trinh, 18 hop téi trong.
Xéc dinh vi tri truc trung hoa:

- Néum,R F, <myR, b; h! thi x < h{, kiém tra nhu tiét dién chir nhat ¢6 kich thudc byt

-Néum, R, F,>my R, bl h! thi x>h , ki¢m tia nhu sau:
Tir (3-38) ta cé:

o= m, RdEl — mlﬁRn l:h: —b) El:' (3-4)

my R, bhy

Khi o < e suy ra A, thay A vio (3-39) ta c6:

M,,=m,R b hiA+ my, R, (b - bYhe (hy - hi/2)

el
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Khi o > o thi ldy A = A, thay vao (3-39) ta c6:
Mgy, = myR, bh§Ag+ my R, (bl - b)h (hg - h{/2)
Diéu kién dé dam bao an toan vé cutng do:
k,n.M < My, (3-45)

4. Tiét dién chir T cot kép, canh nam trong mién nén
4.1. Céng thiic co ban
Phuong trinh hinh chiéu cua cdc luc 1én truc ddm:
m,R F,=m,R bx+m,R_ (b, -b) hy + m,R;F (3-46)
Phuong trinh moémen céc luc ldy véi truc qua trong tam c6t thép F:
kon.M < My, = myR bx(hg - x/2) + myR(b; - b) hi (hy - h /2) + m, RF; (hy- a') (3-47)
Pat a = x/ h[:r »A=a(l-0,5a), cic cong thic (3-46), (3-47) c6 dang:
m,R,F,=my R bh o+ my R, (b; -b)he + m,R;E (3-48)

k, n, M <M, =myRbh3A +m, R, (bl -b) hl (hg- h./2) + m,R,E} (hy-a") (3-49)

4.2. Diéu kién han ché
2a <x<oyh, (3-50)
4.3. Cadc bai todn
a) Bdi todn 1: Tinh dién tich c6t thép F, va F, khi biét kich thudc ti€t dién, s& hiéu bé
tong va cot thép, cdp cong trinh, 16 hop tai trong, momen M,
Trude hét cdn xdc dinh vi tri truc trung hoa (x = hl va F, = 0), ta cé:
M, =myR, b he (hg - he /2)
- Néu k, n.M < M_ thi truc trung hoa qua cdnh (x < h; ), tinh toédn tuong tr nhu viéc tinh
todn tiét dién chir nhat bl h.
- Néu k, n.M > M_ thi truc trung hoa qua sudn (x > h; ). Tir (3-49) véi F; =0, ta cé:
_ kqneM — myRy (b ~b) hi(hg ~ hz/2)

A : (3-51)
mbRnbhﬂ
Khi A < A; suy ra o, thay o vao (3-48) véi F, =0tacé:
F = m, R, bhgo i mu R, (b; — b)h;
m,R, m,R,
11
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Khi A > A, c6 thé tang kich thudc tiét dién, s6 hiéu bé tong dé A < A, sau dé tinh lai.
Hodc dat c6t thép E, vao viing nén; thay A = A, vao (3-49), ta cé:

e k,n.M — myR, bhjA, — myR, (bl = b)h.(hy = h. /2)
! maR;(h{J -a’)

Thay o = oy va F| vao (3-48), ta cé:

F; w3 mhRﬂbhﬂ‘Iﬂ i rnhRn{bc: - b]hc + mﬁR’:l Far
m, R, m,R, m,R,
b) Bai toan 2: Tinh F, khi biét F;, kich thudc tiét dién, s6 hiéu bé tong va cot thép, cip
cong trinh, md men M, ...

Xac dinh vi tri truc trung hoa (x = h; va F| #0), tacé:
M. =mg, R b; he (hy - he/2) + m, R; Fi(hy - a)

- Néu k, n.M < M_ thi truc trung hoa qua cdnh (x < hg ), tinh todn tuong tu nhur viéc tinh
todn tiét dién chit nhat b, h.

- Néu k, n.M > M_ thi truc trung hoi qua sudn (x > hg ). Tir (3-49) ta cé:

kpncM — mpR, (be —b) he(hg = he /2) - m,RF(hy —a)

A= >
mbRn hhg

Khi A < A, suy ra o, thay a vao (3-48), ta co:

_ muRbhya " my R, (b — b)h; " m, R, B
m,R, m,R, m, R, 4

E,

Khi A > Aj c6 thé tang kich thudc tiét dién, s6 hiéu bé tong hodc dat thém cét thép F
vao ving nén ; nén dé A < A, sau dé tinh lai.

¢) Bai todn 3: Kiém tra cudng do, tinh M, biét kich thudc tiét dién, R, R,, cip cong
trinh, t6 hop tai trong.

Xdc dinh vi tri truc trung hoa:

- Néu m,R.F, <mR_b. h. + m, R, E thix < h’, kiém tra nhu tiét dién chir nhat c6
kich thudc be h.

-Néum,R,F,>m,R_b; hi + m, R, F, thix >h;, kiém tra nhu sau:

Tir (3-48) ta cé:

m,R,F, - m,R,(b; —b) h; - m,R.E
mth_bh;]

=
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+ Khi it € oy suy ra A, thay A viio (3-49) ta ¢c6:

M, =myR, bhiA +my R, (bl - b)h (h,- h/2) + m R} F (hy-a)
+ Khi o >y thi lay A = A thay vao (3-49) ta co:

M., = myR, bhiAy+m, R, (bl - b)hi (hy - h./2) + m R, E(hy—a")
Di¢u kién dé dam bao an toan vé cudng do:

k,n.M <My,
5. Mot vai loai tiét dién khac thuong gap duoc tinh theo tiét dién chir T
5.1. Tiét dien chir T canh nam trong mién kéo

Do bé tong mién kéo bi nit nén khong lam viée vi viy vdi ti€t dién chir T canh trong
mien kéo duoe tinh nhu tict dién chir nhit ¢ kich thude bh.

5.2. Tiét dién chir I

Tiét dien chir T duoc tinh nhu tiét dién chir T ¢6 cinh nam trong mién nén. Con céinh

trong mién kéo cot nhu bang khong (h, = 0).
5.3. Tiét dien hinh hop

Bi¢n d6i hinh hép thinh chir | twong duong véi bé réng suon b = Zb, con céc kich thude

khade gilr nguyén.

5.4. Tiét dien chur ['1: Tuong u chuyén thanh chi T,

B. TINH CUONG DO TREN MAT CAT NGHIENG GOC TRUC CAU KIEN
6. Tinh toan cuong do trén mat cat nghiéng theo phuong phap dan hoi
6.1. Tinh ing sudt tiép <, voi dam co chiéu cao khing doi

_ k,n.Q

Ta co: Ty = (3-52)
bz

Vi ti¢t dieén chir nhat, chir T, hinh hop ¢6 thé 1ay z = 0,9h,;: b 1 bé rong cla suom.

6.2. Ung sudt chinh

Ung suat chinh duoce xic dinh theo cong thic:

nl e G_" i E 4 TEH
2 4

13
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Godc ¢ tao bdi phuong iing sut chinh véi truc trung hoa:

21
120 = ——~
Gl

O mién kéo do o, =0, 1., = 1 = hang s6, viy 0, ; =+ 15 ; ¢ = 45° hodc 135°, quy dao

ing sut chinh 14 hai ho dudmng thing vudng géc véi nhau.

6.3. Bi€u do tmg sudt chinh kéo va img sudt tiép
Xét mot dim don nhu hinh 3-14.
Téng g sudt ti&p: T=0b 3-53)
Trong dé: Q - dién tich biéu d6 ang suat ti€p
b - bé rong cua dim
Téng ng sudt chinh C do mat phan b& (mg sudt ti€p theo phuong truc ddm, cén mit

phén b6 iing suat chinh phan b6 theo phuong nghiéng 45° so véi truc ddm nén:

14

T Qb

Ce ey 3.-54

6.4. Tinh cot thép ngang (cdt xién va cit dai)

a) Diéu kién tinh todn

Pbiéu kién tinh c6t xién, dai:

{LE‘ My Rk <0|I=T= 'I'{EHCQ = My Rﬁ 3"55}

0,9bh,
Trong dé: Q - luc cit 16n nhét do tai trong tinh todn gy ra,
¢ - cudng do chiu kéo tiéu chudn clia bé tong,
R, - cudng do chiu kéo tinh todn ca bé 1ong,
my; - hé s6 diéu kién lam viéc cha bé 16ng trong két c&u bé tong cot thér,
My, - hé s6 diéu kién 1am viéc cha két cdu bé tong khong cdt thép.
b) Ung sudt chinh kéo do cét doc chiu o), :
Tri s8 o, phu thudc dang biéu d6 tng sudt chinh kéo:
o, = 0,2250, khi biéu dé dang tam gidc;
o), = 0,20, khi biéu d6 dang chir nhat;
o,, = 0.1(c, + ©,) khi biéu dé dang hinh thang.
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¢) Tinh cét dai:
* Cong thic co ban:
m,R, 404 fy cos 45° = 5,4 ba, cos 45°
Trong d6: n, - 12 56 nhénh cla c6t dai;
fs4 - dién tich mot nhénh c6t dai;
R,q - cudng do chiu kéo tinh toédn ciha c6t dai;
G4 - phén tng sudt chinh kéo do c6t dai chiu;
ay - khodng céach gira cdc cét dai;
b - bé rong cta dim.
suy ra: maR, 40y fy = 5,4 bay (3-56)
* Tinh c6t dai khi khong cé cot xién :
Né&u thoa mén diéu kién (3-55) cdn tinh c6t dai.
- Ung sudt chinh kéo do ¢t dai chiu la:
C1a=91-0pa

- Gia thiét ny, f, theo diéu kién céu tao sau d6 tinh ay:

Tit (3-56) ta c6: ay = ﬂ%ﬁ%ﬁ (3-57)
14
d) Tinh cét xién:
* Cong thiic co ban:
Goi C, = 20 1a téng tmg sudt chinh kéo do cét xién phai chiu, theo diéu kién cin béng
V2
ta co:
s B e IE" (3-58)

Trong d6: F, - tdng dién tich c6t xién dat nghiéng géc 45° so véi truc ddm;
R., - cudmg do cot xién;
m, - hé s& diéu kién lam viéc cha c6t thép xién;
m,R.+F, 14 kha nang chiu luc cla c6t xién theo phuong 45°.
* Tinh c6t xién khi khong cé cét dai:
T\ = 0| - Oy, 12 Ung sudt chinh kéo do ¢&t xién phai chiu. Tir biéu d6 dng sut tiép tinh
ducic dién tich .

15
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Tir (3-58) ta co:

L4 .
e SN (3-39)

m R 2

a4 TN

Khi cot xién dat nghiéng géc vai truc daim mot goc a = 45° ta co:
Qb
m,R_ 2 cos(a—45")

F, = ( 3-60))

Khi chiéu cao tiét dién 16n thi a = 60°, khi chiéu cao nho thi a = 30°.
e) Tinh cot dai va cor xién:
- Tinh o, - tmg suat chinh kéo do ¢61 doc chiu.

- Tinh &4 - ing sudl chinh kéo do cot dai chiu, gia thiét ng, f,, a, theo diéu kién cau tao,
thay vao (3-36) tinh dvoc o, :

Oy = M [3_.‘3‘}
'D'Eid

- Tinh 6y, = 5, - (6, + G}y) 1a Ung suat chinh kéo do cot xién chiu.

- Tt o, ta tinh dugc dién tich €.

- Thay €2, vao (3-39), hodc (3-60) tuy theo goc nghiéng o ta xic dinh duge F, .

J) Xike dinh vi tri thep xién.

Sau khi tinh dugc tong dién tich ¢6t xicn F, ta ¢ thé dat ching thinh mot 1dp hoac
nhiéu 16p. Vi tri cia mdi 16p thép xién dugc xdc dinh theo nguyén tic tng suit chinh kéo
do méi 16p cot xién chiu phai bing nhau.

7. Tinh todn cuong dé trén mat cat nghiéng theo trang thai gioi han

7.1. Piéu kién tinh todn

k) myyRibhy < kn,Q < 0.25 m:R, bh, (3-62)

Trong dé: k, = 0,6 déi véi dam,

k, = 0.8 doi vai ban.

- Néu: k,n.Q >075m,;R bh, (3-63)

thi bé tong bi ép v bai tng sudt nén chinh & mat cat nghiéng.

- Néu: k,n.Q < kymy, R, bh, (3-64)

thi bé téng dam béo dugc luc cit nén khong cin tinh cot thép ngang.

16
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7.2. Ky hiéu dang trong tinh todn
R, R, 4 - cutng do cha thép xién, dai;
F, - dién tich 16p thép xién;
F4 - dién tich 1 vong cot dai; Fy = nfy (v61 n 13 s6 nhanh; f4 1a dién tich 1 nhanh);
u - khoang cdch giita cic vong c6t dai;
Zy, 2, - khodng cich cia timg 16p cot xién, vong cot dai dén hop luc mién nén Dy, ;
R,, F, - cudng do, dién tich c6t doc;
7., - khoang cich tir trong tam cét doc dén Dy, ;
C - hinh chiéu cta tiét dién nghiéng 1én phuong truc dam;
o - géc nghiéng cla cot Xién véi phuong truc dam.
7.3. Cong thice tinh toan
k,n.Q<Q,+2m,RyF;+2mR,F, sina (3-65)

Trong do: Q, - kha nang chiu cit cta bé tong viing nén, duge xdc dinh theo cong thirc
thuc nghiém:

2my,4 Py bhy
Q= .M (3-66)
g
7.4. Tinh todn cot dai khi khéong ddt cot xién
a) Khd ndng chiu e cdt eia cét dai va bé téng Qg
Khi khong c6 cat xien thi 2R, F, sinc =0
Vi khoing cich gira cdc ¢6t dai u déu nhau ta co:
C £
Xm R, Fy=m, R ,F, —=m, R,ynf, = = qa C {3-67)
TI'U”E A6 Q= 'nuRith[ 5 I-“;i.R‘ud“l-{l (3-63)
u u
thay (3-66), (3-67) vao (3-65) ta ¢co:
2my, Ry bhi .
ko e Q € == —+0aC = Qpp (3-69)
Qpg- khi nang chiu lue cit cua bé tong va cot dai trén tiét dién nghiéng C.
Gid tri nho nhit ctia Qpyy; tinh theo C nhu sau:
2
dQpp _ _ ?l‘fhﬁlllﬂ. +qe=0 (3-70)
dC Cr
17
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f 2
Riit ra G = EE‘EMQ (3-71)
qa

Trong dé: Cy- hinh chiéu clia tiél dién nghiéng nguy hiém nkat «r phuong cla truc dim.
Kha nang chiv luc cit clia c6t dai +a bé tong irén tiét diéu nghiéng nguy hiém nhat ky

Qqy = {/8mpsRy bhlgy = 2.8 hy \mysRy by (3-72)

b) Tinh khedng cdch cua cot dai

Cin xac dinh 3 dai luong coa c6t dai: dudmg kinh, s6 nhianh n va khoang cdch u.
Gia thiét trude dudng kinh va s6 nhdnh réi tinh khoang céch u theo luc cit Q.

- Khoang céch cét dai theo tinh todn u,:

Diéu kién bao dam cuong do trén tiét dién nghiéng:

kon Q£ Qg = \jgmbriRkbh%CId (3-73)
tir Ao it ra: Qg 2 Mﬂz— (3-74)
8my,4 Ry bhj
Khoang cach tinh toan cua cét dar:
b P
ll“ = mi,Rdd I fd _—____Emhnlﬂk h{} {3—75]

(kancQ)’
- Khoang cach 1én nhat giita hai cét dai u,, :
Tiét dién nghiéng nguy hiém nhét C, ndm gitta khodng cach giira hai lop cét dai u . 1a cé:

L bh2
k“an <Q, = g EE;‘E'.‘___hﬂ (3-76)
uTT!i!l
2my4R, bh}
Ruit ra: Uy = 2mysRy bhy G-77)
kanQ
D¢ tang mifc d6 an toan ngudi ta ding:
- L5m,, R, bhg (3.78)
k.n g

cj Khodng cdch cdu tao cia cot dai
Tiéu chudn thiét ké quy dinh khoang céch cdt dai cau 1ao nhu sau:
- Trén doan ddm gén g&i tua (luc cét Ion):

18
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h/2 |

U, < f [ khi chiéu cao ddm h £ 450 mm
150 mmj
h/3 :

Ug S khi h > 450 mm
300 mm

- Trén doan con lai ¢ gitta dam:

h/4 :

199 khi h > 300 mm
500 mm

Doan didm gin gdi tua ldy bang 1/4 nhip khi dam chiu tai trong phan b6 déu:; 14y bang
khodng cach tir g6i dén luc tap trung dau tién (nhung khong bé hon 1/4 nhip) khi ddm chiu
luc tap trung.

d) Khodng cdch thiét k¢ cia cot dai

Sau khi tinh dugc cic khoang céch cot dai uy, u,,,, U, khodng cach thiét k& cha cot dai
phéi 14y nho hon hodc bing gid tri bé nhat trong s6 cdc gid tri tinh duoc & trén. Tic la:
Uy
US| Wy (3-79)
Uy
Dong thot khoang cach ¢t dai ciing can ldy chan dén don vi cm cho dé thi céng.
7.5. Tinh todn cét xién
Can cif vao do ldn ciia didm dé bé tii c6t dai hop ly (tic 1a chon trude n, f4 va u), réi tinh
Q. - U nhimg doan dim ma Q > Qy, thi phai bd tri va tinh todn c6t xién.
a) B i cde lop cdn xién,
Khoing cach giita cdc 16p cot xien phai dam béo:
U'HI i: uﬂ'lii?:
Trong dé:
u,; - khodng cich tir diém cudi ciia Idp c6t xién thit (i-1) dén di€ém ddu cla 16p c6t
xién thir i. Mép gdi tua coi 1a diém cudi cia 16p c6t xién thir 0, diém ¢6 k,n Q = Qy, coi la
diéin thi (i+1).

U, = dugc tinh theo (3-78), cho doan nio clia dam thi ding Q 16n nhét trong doan do.
by Tinh dién tich cdc lop cot xién.
Tiét dién nghiéng C bat ky ¢6 thé cit qua nhicu 1dp c6t xién, dicu kién dam bio cudng
do trén 134t ol xién do la:

k.nQ<Qpg+ 2 m, R, F, sina (3-80)
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Dé don gian trong tinh todn va an toan hon khi sit dung cho ring tiét dién nghiéng C,
ludn ludn cét qua 16p c6t xién. Khi dé diéu kién cutmg do sé la

kn.Q; £ Qy + m, R, F, sinc ' (3-81)
véi Q, dugc tinh tai cic tiét dién (tham khao gido trinh BTCT).
Dién tich 16p c6t xién thit i la:
E kancQ, - Qap (3-82)
m,R,, sina
7.6. Kiém tra cuomg do trén tiét dién nghiéng theo mo men
Diéu kién vé cudmg do trén tiét dién nghiéng theo mo men:

k.aM<mR,F, 7, +Zm,R, F Z,+Zm,R, F Z, (3-83)
Diéu kién trén s& dugc thoa min bang mot sé yéu cdu cu tao va tinh todn bd sung:
a) Neo cdt doc chiu kéo tai géi tea i do.
b) Uén cét doc chiu kéo.
Dé ti€t kiém thép c6 thé cat bé bdt ¢t thép doc tai nhiing doan ddm cé md men nho.
Diém cét thuc i€ phai cach tiét dién cat 1y thuyét mot doan W-
0,8k, n.Q - m,R,, F, sinx
2q4
Trong do: Q - luc cat tai ti€t dién cét ly thuyét;
F, - dién tich I16p cdt xién trong doan W. Néu trong doan W khong c6 c6t xién
thiF, =0;
qy - theo (3-68);
d - dudng kinh c6t doc.

W= +5d >20d (3-84)

8. Biéu dé bao vat liéu

Vé nguyén tic dé vé biéu d6 bao vat lieu tai méi tiét dién cin thuc hién bai todn kiém tra
cudng do dé tim kha nang chiu mé men "4m", mé men "duong” clia tiét dién.

C6 thé diing céng thifc gin diing:

Mg =m,R F,Z,+m,R, FZ (3-85)
Trong d6: Z, - khoang cach tir cét thép F, dén diém dat hop lye mién nén duoc 14y gin ding:
0,9hy ol = . P
Z, = vdi tiét dién chit nhat va chit T canh nén.
hg — 0,5h,

Z, - khoang cich tir c6t xién dén hgp luc mién nén.
Biéu dé bao vat liéu phai ndm ngoai biéu dé bao ndi luc.
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Chuong 4: CAU KIEN CHIU NEN, CAU KIEN CHIU KEO

A. CAU KIEN CHIU NEN
1. Céu kién chiu nén ding tim

1.1. Céng thire co bdn

Phuong trinh hinh chiéu 1én truc cdu kién:

kn n.;Nﬂtp(mh Rn Fb + 1y Ru F:.] {4'1}
: _ Nan
Mgh

N, Nogn - lure doc tinh todn do tai trong tdc dung dai han va ngén han gay ra;
Mgy - hé s6 ké dén dnh hudng cha tai trong dai han (phu luc 15);
@ - hé 56 udn doc (phu luc 15);
Fy, - dién tich tiét dién bé tong;
F, - dién tich cot thép.
1.2. Cdc bdi todn
a) Bai todn 1. Tinh dién lich cot thép F, khi biét kich tnudc tiét dién.
Tir (4-1) cé:

= ]'(IIIIZ‘L.':P.l J'Irq} X mbRth {4_2)
m, R,

F,

Phai dam bio diéu kién: pp, < i} < 3%.

K
Sau d6 cédn chon dutmg kinh cét thép, s6 thanh c6t thép va bé tri ding yéu cdu ciu tao.
b) Bai toan 2: Xac dinh kich thudc uél dién, tinh F, khi biét luc doc N.

Ti (4-1) c6: k. n.N<oF, (m, R, + .:.}_ m, R,) (4-3)

I
Chon ]—E;— =p = (0,5 + 1,5)% va gia thiét ¢ = | thay vio (4-3), ta cé:

R, =——fale @)

mbRn * i—imaRa

Sau khi da cé kich thudc tiét dién (cot vudng, tron, chir nhat), tinh F, theo bai toédn 1.

c) Bai todn 3: Kiém tra cudng do - tim N, khi biét cdc diéu kién khéc.
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Tinh d6 méanh A, tra bang duoc gid tri ¢, thay vao (4-1), cdu kién bao dam kha niang chiu
luc néu thoa man diéu kién:

kq n NE Ngh =@ {mb Fh Rn +m, Ra Fu} (4-5)

2. Hé s0 udn doc coa ciu kién nén léch tam

Trong tinh todn ding dé léch tAm cudi ciing ne, v6i ) 2 | thay cho d6 léch tim ban diu e,
Néu 1y/h < 10 d6i véi tiét dién chir nhat, anh hudng udn doc khong déng ké, ldy n = 1.
Néu ly/h > 10 d6i véi tiét dién chit nhat, hé s6 1 > 1 duge tinh theo biéu thic sau:

n= ‘ - (@12)

400m,R,F\ h

Trong d6: h - canh theo phuong song song véi mat phing udn.

3. Tinh cau Kién chiu nén léch tim tiét dién chir nhat c6t thép khong doéi ximg (F, = F',)
3.1. Trudmg hop nén léch tdm lom

a) Cong thitc co ban

- Phuong trinh cin bang hinh chiéu:

k,ncN<myR,bx+m, R; E -m,R,F, (4-13)

kan. N<myR,bhyo+m,R, E -m, R, F, (4-13a)
- Phuong trinh cAn bing m6 men déi vdi diém dit cha hop luc c6t thép F,:

kon.Ne<myR, bx (hy - x/2) + m,R; F;(hy-4a') (4-14)

k,n.Ne<m, R, bh3 A+m,R, E (hy-a") (4-14a)
b) Diéu kién han ché

2a'sx<oghghoac 2a'hysa <oy (4-16)

c) Cdc bai toan

Bai todn 1: Tinh F, va E, khi biét cdc diéu kién b, h, 1,, M, N, ...
-Néune;=nM/N 20,3 hy tinh theo clu kién chiu nén léch tim Idn.
Thay A = Ag vao (4-14a) ta co:

g KancNe - myR,bhiAg
=

(4-17)
mﬂR:i {hﬂ ¢ 3'}
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~ Néu E| = ppinbhg (Hmia theo bang 4-1), thay a = o vao (4-13a) ta cé:

Fu:m]R {]-T]I::;Rnt:"lr:l{]'—-:{ﬂ"l"rn::tR:ﬁ]:":'k'f'l:nf-‘[‘ql-‘h (4-18)

d &

~ Néu F < pmin bhy, 18y E = pnia b hy va tinh F, nhu bai todn 2 dudi day.
Bar todn 2: Tinh F, khi biét F, va cic diéu kién khdc.
Tir (4-14a) tinh duoc A :

e kyn.Ne - m,R;F(hy —a")

(4-19)
myR, bh3
Tir A tinh hoac tra bang duge gid tri coa o.
o : g
- Néu ‘li <a<ay(hoic 28’ <x = a hy < oy hy), thay a vao (4-13a):
1
Fa= {n]hRnhhlla"l'ma F; R; 'knncN) (4'2[])

-Néua < —ii (hodc x < 2a'), 1y x = 2a'. Tir phuong trinh mé men véi trong tAm E
0

ta tinh duc:
kon.Ne'<m, R, E, (hy -a") (4-21)
Tir (4-21) ciing tinh dugc:

K,n.Ne

TRy (hy —a) (£
- Néu a > oy (A > Ag), tinh ching theo cau kién nén 1éch tam nho.
3.2. Truong hop nén léch tém nho
Truting hop nity, ¢ vi ¢’ tinh theo biéu thic sau:

e=neg+hf2-a e'=h/2-ne,—a
a) Cic cong thite co ban
Phuong trinh mé men do1 véi truc qua trong tdm F, ta cé:

k,n.Ne <my R bx (h;-x/2)+ m, K] E (hy-a’) (4-23)
Phuong trinh hinh chiéu ta cé:

ken. N€mpy R bx+m, R, F +m, 0, F, (4-24)
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Trong dé: 14y ddu (-) khi x < hy va ddu (+) khi x = h;, (do ¢6 thé mot phdn hoac toan bo
ti€t dién bé téng chiu nén) va o, trong (4-24) tinh theo cong thirc sau:

o, = {2 i —I]R, (4-25)
l—‘ﬂ.u

Trong dé: ag theo phu luc 11, a = x/hy
C6 1hé tinh gén diing x theo cong ihdc.

_ | h=(1,8+0,5h/hg - 1,4c0)mep, khi 1gg < 0,2hy, (4-26
| 1,8(0,3hg -meg) + cighy, khi 0,2hg < ney. }
b) Diéu kién har. ché
X >ty hp hodc a > ay (4-27)

¢) Bai todn thiét ké

Tinh F, va E khi biét b, h, I, M, N, R,, R, R va ciac hé s6 ...

Xét uodn doc: 1p/h < 10 ta cé6 n = 1; lIp/h > 10 tinh 1) theo (4-12).

Xét truomg hop tinh todn: neg = n M/N < 0,3h; tinh cdu kién nhu nén léch tam nho.

Tinh x theo (4-26) thay x vao (4-25), (4-23) va (4-24) ta cé:
B k,n.Ne -myR, bx(hy -x/2)

4-28
) m,R; (hy —a") e

F,= —— (mR.bx+m, R E-k,n.N) (4-29)

+ m,0,
Sau khi tinh c4n kiém tra hAm luong c6t thép, chon va b6 tri chiing theo yéu cdu céu tao.

4. Tinh cfiu kién chiu nén léch téun tiét dién chir nhat c6t thép déi ximg (F, = F;)
K&t cdu bé tong cbt thép nén 1&ch tdm dat thép d6i ximg duoc tinh todn nhu sau:
Xét udn doc: lp/h £ 10 18y 1 = 1; Iy/h > 10 tinh 1 theo (4-12).
Gia thiét 12 nén léch tAm Ién, tir (4-13) tinh duge chiéu cao viing nén:

e k,n N

= (4-30
rnhR.,b
- Néu 2a’' < x < o hy thi ding 1a nén léch tdm 16n, thay x vao (4-14) tinh duoc:
F=F = k,n.Ne — myR,bx(hg — x/2) 4-31)

m,R, (hy —a')
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- Néu x < 2a": c8u kién 12 nén léch tdm 1dn nhung khong thda man diéu kién (4-16), tir
(4-21) tinh dugc:

o k,n.Ne |

maRa(h{) —4 )

- Néu x > ophy : cdu kién 12 nén léch tam bé, cdn tinh lai x theo (4-26), thay vio (4-23)
tinh duoc:

(4-32)

_ky,n.Ne - myR; bx(hy —x/2)
maR;{h{) _a.}
Sau khi tinh cin kiém tra him lugng c6t thép, chon va bé tri ching theo yéu céu
c4u tao.

F,=F (4-33)

5. Kiém tra cudng do c4u kién chiu nén léch tam tiét dién chir nhat

C6 hai bai todn kiém tra cudng do nhu sau: Kiém tra xem két cau c6 di kha nang chiu
luc hay khong? va xdc dinh Ny, ing vdi d léch tam ¢; nao d6. Thong thudng ngudi ta kiém
tra theo truong hop dau tién. Vi moé men M va luc nén doc N tai tiét dién cé b, h, lo, R,
R;, F., E va cdc hé s6, qud trinh tinh todn nhu sau:

Xét uén doc tinh duge hé s6 n:

Gia thiet cau kién chiu nén lech tam lém, tir (4-13) suy ra:

o k,n.N +m,R,F, ~m,R,E,
mhRnb

(4-34)

- Néu 2a' € x < o hy thi kiém tra cudmg dé theo (4-14).
- Néu x < 2a' thi kiém tra theo (4-21).

- Néu x > aphy: ¢du kién 1a nén léch tam bé. Tin'1 lai x theo (4-26), o, tueo (4-25), thay vao
(4-24) va (4-23) ca hai cong thic ndy thoa mén cdu kién méi dam bdo an toan vé cudng do.

B. CAU KIEN CHIU KEO

6. Cau kién chin kéo ding tam

Khi tinh todn cdu kién chiu kéo ding tim, coi bé tong khéng tham gia chiu luc vi da bi
nit, toan bo luc kéo do cdt thép chiu. Diéu kién vé kha nang chiu luc la:

k,n. N<m,R,F, (4-44)

Trong do : F, - dién tich clia toan b c6t thép doc.

Ti cong thic (4-44) dé dang tinh ra dién tich c6t thép khi da biét luc kéo. Dién tich tiét
dién bé tong thudng duge chon theo cu tao.
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7. Tinh cdu kién chiu kéo léch tam tiét dién chir nhat

7.1. Truomg hop kéa léch tam lén
Ciu kién chiu kéo léch tAm 16n khi luc doc 1éch tim N dat ngoai pham vi F,va F. Vai
tiét dién chit nhét e = M/N > h/2 — a.

a) Cong thicc co ban:
konN < m,R,F, - myR,bhy & - m, R, F, (4-45a)
kon.Ne <my, R, bhg A + m, R, (ho - ') (4-46a)

b) Diéu kién han ché:
22 < x <oy hy (4-48)
va ep=2h/2-a (4-49)

c) Cdc bai todn:

* Badi todn I: Tinh F, va E khi biétb, h, M, N, R, , R}, R, va cic hé s6.
Khi ey > h/2 - a tinh theo kéo léch tam ldn.

Liy x = ag hp (tic 1a a = ag ; A = Ag). Thay A = A vao (4-46a) ta c6:
k,n.Ne — AgmyR,bh3

E = : : (4-50)
maRa {hﬂ —a :’
-Néu F = pninbhy. thay o = oy vao (4-45a) ta cé:
F,= —— (ko n; N+ my R, bho 0p + m, RZE!) @-51)
m,R,

- Néu F < pginbhg 18y E = p,,.bhy , bai todn tre thanh biét F| tinh F, theo dang bai
todn 2 dudi day.
* Bai todn 2: Tinh F, khi biét E/, b, h, M, N, R, R}, R, vi cdc hé s6.

Tir (4-46a) tinh duoc:
_kyn.Ne~m;R; F (hy —a')

A (4-52)
my R, bh3
Tir A xac dinh duoc o .
-Néu 2a'/hy £a <oy hodc 2a' < x = o hy = oy hy , tir (4-45a) suy ra:
By = oo b Mg B By ey, BB (4-53)

mil Rll

- Néu a < 2a'fh, hodc x < 2a', cét thép F dat ,' < R}, cho phép diing x = 2a', tir phuong

trinh m6 men véi trong tam F ta ¢6:
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kn. 0, Ne' < I, RH Fa |:hl]' - al} (4‘54_}

Vay E = k n_Ne

B m, R, (h, —a’) 3-39)

* Bai todn 3: Kiém tra cudng do.

Chi tinh nhu kéo léch tam 1én khi ey > (h/2 - a). C6 hai truéng hop trong bai todn kiém
tra cudng do.

Thong thudng chi kiém tra xem cdu kién chiu kéo léch tam cé di an toan vé cudng do
hay khong vdi M va N tai ti€ét diéncé b, h, R, R,, F,, F, va cac hé sd.

Tir (4-45 wrong Gido trinh BTCT) tinh duoc x:

X = m,R,EF, - maR; Fu' = knncN

4-56
my, R n b ¢ ]

|2

- Néu 2a' € x £ aghy thay x hoac A = {1(
z

j , trong d6 o = hi-vﬁn (4-46a) dé kiém tra.
0

- Néu x < 2a' kiém tra theo diéu kién (4-54).

- Néu x > atp hy thay x = ahy hodc A = A, vao cong thic (4-46a) dé kiém tra.

7.2. Truong hop keuv léch tam bé

Kéo léch tam bé xay ra khi e, < (h/2 - a)

a) Cong thitc co ban:

Diéu kién vé cudng dod duoc suy tir phuong trinh can bang md men déi vdi cic truc di

qua trong tdm c6t thép F, va F :

kon. Ne<m, R} E (hy-a") (4-60)
k,n.Ne'=m,R,F, (hy-a') (4-61)

b) Cdc bai 1odn:

* Bai todn I: Tinh c6t thép F, v F; khi biét cdc diéu kién khac.

Theo (4-60), (4-61) tinh duge F, va F,. Dién tich c6t thép phai thdoa man diéu kién:

i > Hmin V& —
bhg, " bhy

2 Hmin

* Bai todn 2: Kiém tra cudng do
Khi e, < (hf2 - a), cdu kién chi an toan khi bao dam ca hai diéu kién (4-60) va (4-61).
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Chuong 5: TINH TOAN CAU KIEN BE TONG COT THEP
THEO TRANG THAI GIOGI HAN THU HAI

A. TINH DO VONG CUA CAU KIEN CHIU UON
1. Khai niém chung

Déi véi ddm don, cong thic tong quat dé tinh d6 vong 16n nhéit duge xdc dinh nhu sau:
‘2
fmu=s-—B—'l {5'1}

Trong d6: S - hé s6 phu thudc diéu kién lién két va tdi trong tac dung lén cau kién.
Déi véi ddm lién tuc, ¢6 thé tinh dugc chuyén vi, géc xoay nhd vice nhan biéu d6 dom vi
Mk va biu d6 noi luc M ctia dim.

2. P citng cia dam bé tong cot thép

a) Truong hop chua xudt hién khe nut trong BTCT
D6i véi céu kién BTCT chua xudt hién khe niit, trang thdi mg suét - bién dang & giai
doan Ia, d6 cimg B, dugc xéc dinh theo cong thic sau:
Bogh = 0,8 EyJog (5-2)
Trong dé: Ey, - mo dun bién dang ban ddu ctia bé tong;
J4a - m6 men quén tinh cla tiét dién quy déi.
b) Truéng hop cé xudt hién khe nint trong BTCT
D6i véi cdu kién da xudt hién khe nint, do cing cia ddm BTCT duge xac dinh trén cor so
giai doan II clia trang thdi (ng sudt - bién dang.
Coéng thitc xdc dinh d6 cimg By, cha két ciu BTCT nhu sau:
_E,EZ;(hg—X)
B Wa
Trong dé6: E, - m6 dun dan hdi clia cot thép;
F, - dién tich cot thép chiu kéo;
Z, - cdnh tay don ndi ngau luc;

Bogh (5-10)

X - chiéu cao trung binh ciia bé téong viing chiu nén;

hg = h - a - chiéu cao hit ich cta ti€t dién;

y, - hé s0 xét dén su lam viéc cha bé tong & gita céc khe nint, 1ay theo phu luc 16
hodc c6 thé xdc dinh theo cic cong thic thuc nghiém.
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3. B6 cing cia dam BTCT khi chiu tac dung cua tai trong dai han

b6 cimg By, dugc xdc dinh theo cong thic sau:

R . s (5-11)
8q° + p°
Trong d6: q° - tai trong tiéu chudn tdc dung dii han,
p° - tai trong tiéu chudn tac dung ngin han,
& - hé s0 giam do cing, 14y nhu sau:
Bai vai mat cit chit T cdnh chiu nén: § = 1,5 ; cdnh chiu kéo: §=2,5,
P&i v6i mit cit chir nhat, chit I, hinh hop va cac mat cat tuong tu: § = 2.

4. Xac dinh céc tri s6 trong cong thitc do cimg B,y

e Chiéu cao viing nén trung binh X

Thuc nghiém cho thdy chiéu cao viing nén trung binh X ciia mién bé tong chiu nén va
chiéu cao x clia mién bé tong chiu nén tai ti€t dién c6 khe nint cd quan hé nhu sau:

0,7
m=§=l-——- (5-12)
X 100w +1

Viéc xdc dinh chinh xdc chiéu cao viing nén x theo cac cong thic tir phuong trinh hinh
chi€u cic luc lén phuong truc ddm khé phifc tap nén tiéu chuén thiét k&€ cho phép tinh chiéu
cao x theo céng thitc thuc nghiém doi vai tiét dién chir I nhu sau:

X 1
= m——— = 5‘13
5 hg 18+]+5(L+T] &-19)
! 10pn
Trong dé: L= M =y I'= T'(I-E}; ﬁ‘:h_“:
REbhg 2 hy
n
b. - b)h. +—F,
,F!:{v } v .I.l: Fa'n=_E—a;+
bhg "7 bhy By

O day: v - hé s6 dan héi ciia bé tong, 14y nhur sau:
v = 0,5 déi vdi tai trong tic dung ngén han,
v = 0,15 d6i véi tai trong tic dung dai han va d6 am ctia moi trudng 16n hon 40%.
Tir gid tri £ va @, xdc dinh dugc x = &hy, va tinh duoc X = x/¢ .
D6 véi tiét dien chir nhat, chit T canh kéo, 14y bl = 0: khi & < h’, /hy thi tinh nhu tiét dién
chit nhat bé rong b = b;. D&i vai ti€t dién chit nha cot kép, ldy &' = 2a'/h; ; néu
£ < a'fhy thi phai tinh lai vé1 diéu kién khong ké dén cdt thép Fj.
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¢ Xdc dinh canh tay don néi ngéu luc Z;:

Z, la khoang cdch tir trong tam cot thép F, dén diém dat cha hop luc viing nén tai tiét
dién c6 khe nit. Vi gia thiét biéu d6 img suét cha viing bé (ong chiu nén Ia chir nhat (sai
56 khong dang ké so véi biéu dé tng sudt thuc), tri s6 Z, chinh 1 ti s6 giita mo men tinh S,
ctia dién tich ving nén da dugc quy déi véi truc di qua trong tam c6t thép chiu kéo F, va
dién tich quy d6i Fyq cia ving chiu nén.

n ) r
S 51:.+;—E‘(hu*a)

ZI = qu - = {j-l.—ll":
e K +—K
v
Dai vai ti€t dién chir [, chit T cdnh nén, ta c6:
bx (o — 2+ (bl — b (hp —2) + VI (g — ')
7, = 2 S S——— (5-15)

bx + (bl — b)h, + ~F
v
Da1 v6i tiét dién chir nhat cot kép, ta ¢ h!= 0; v6i tiét dién chd nhat cot don, ta ¢d
F =0; h.=0.
C6 thé xdc dinh Z, theo cong thic sau:

; 8f+f
Zi=|1- 5-16
‘ [ 2{v’+¢}}h“ P

e Xic dinh hé s6 v, :

Hé s6 v, phu thudc nhiéu yéu t6 khac nhau: noi luc, ham luong thép p, loai tai trong...
C6 nhiéu cong thic xdc dinh y, theo ly thuyét va thuc nghiém, tiéu chudn thiét ké két ciu
bé tong c6t thép thuy cong cho phép xéc dinh bing céc biéu dé (phu luc 16). Co luc tic dung
M, ham luong thép p, x4c dinh dugc o, dua vio o, 1, tra biéu db s& xic dinh dugc y,.

Phu luc 16 cho cédc do thi ing vdi cac truomg hop khdc nhau cda tiét dién va chiu luc.

Khi tai trong tdc dung dai han, hé s6 vy, cin duge xéc dinh theo cong thirc:

Yo = 2t (5-17)
3
Hé s6 w, c6 thé xac dinh theo cong thiic thuc nghiém sau:
R W,
Wa=125-8. /% <1 (5-18)

Trong doé: S - hé s6 14y bang 1,1 d6i vai tai trong ngan han, thép g& va bang 0,8 doi véi
tai trong dai han, thép cic loai khic nhau,
W, - mo men khang dan déo clia tiét dién quy doi khi chua xuat hién khe nit,
C6 thé tinh W, = yW,,, trong dé6 W, tinh theo vat liéu dan héi.
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5. Do vong toan phan cua dam
Do vong toan phin do tai trong tic dung ngan han va dai han dugc xdc dinh theo
cong thirc:
f=fi-f,+f; (5-19)
Trong d6: f, - do vong do tic dung ngén han cla toan b tai trong;
f, - do vong do tic dung ngan han cla tii trong dai han;
f; - dé vong do tac dung dai ban cua tai trong dai han,

B. TINH TOAN SUHINH THANH VA MO RONG KHE NUT

Tuy theo dac diém vi diéu kién lam viéc cha két cau, quy pham quy dinh hai trudmg hop
tinh todn vé khe nut:

- Khéng cho phép xudt hién khe niit.

- Cho phép xudt hién khe niit véi bé rong khéng vuot qua tri s6 cho phép.

6. Tinh toan khong cho phép xuat hién khe nirt thing goc
Citu kién chiu kéo ding tam:
a) Cong thiie co ban:
Tir phiromg trinh chicéu ta cé
N, = Ry Fy+0,,F, (5-20)
Trong dé:
F, - tong dién tich cot thép,

Fy, - dién tich phdn bé tong chiu kéo: F, =F khi F/F <3%; F, =F - F, khi F/F > 3%
vai F la dién tich tiét dién.

O,y - Umg sudt trong cGt thép ngay trude khi khe nit xudt hién:

2R§ Wi 5
O Be= E, - 2nR; vdin=E./E, .
Ey,
Thay o, vao (5-20), ta co:
Nan= R, Fy + 2nR; F, (5-21)

Dol vai loai bé 1ong va cot thép thudng ding thi 2nR;, = 300 kG/em?, do dé:
N, = R:F, + 300F, (5-22)
b) Piéu kién dé cdu kién khéng bi min -
n. N <N, = R F, + 300F, (5-23)
Trong dé: N' - luc kéo doc do 1ai trong tiéu chudn gav ra, n, - hé s6 18 hop i trong.
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e Cau kién chiu udn
a) Tiét dién quy déi:

Véin= Ei - hé s6 quy ddi, tiét dién quy déi x4c dinh theo:
b

Foa=Fp +nF, + nE| (5-24)
b) Céng thirc xdc dinh M,
Dua vao so d6 dng sudt va cong thie sitc bén vit liéu ta co:
M,

T Rg hay M, =v, R}y W, (5-25)
qd

c) Diéu kién d¢ cdu kién chiv uén khéng bi nint:
n. M" <M, =y, R} Wy (5-26)
Trong do:
n, - hé s6 16 hop i trong,
M" - m6 men udn do tac dung cla tai trong tiéu chudn,
M, - m6 men udn ma ti€t dién cé thé chiu dugc ngay trude khi khe nit xuit hién,

W4 - m6 men chéng udn cla tiét dién quy déi 1dy d6i v6i mép bién chiu kéo cia
tiét dién:
Jod
Wy =— (5-27
" h- Xa )

J34 - mO men qudn tinh chinh trung tam cia ti€t dién quy doi.

X, - chiéu cao cha mién bé tong chiu nén (khoang cdch tr mép bién chiu nén dén
trong tam cua tiét dién quy doi):

S
X, =2 (5-28)
F
Sq¢ - md men tinh cla tiét dién quy déi ldy voi mép bién chiu nén cha ti¢t dién
quy doi.
- Néu tiét dién la chir I:
) _0,5bh? + (b =b)0,5h? + (b, —b)h.(h—0,5h, )+ nFa’ + nEhy (5:29)
: bh + (b, — b)h + (b, - b)h, + nF, +nF, ‘
j b bk b)Y both=x,) (b =byth-x —ho)’ |
“Ts 3 3 3
+ nF,(x, —=a")* + nE (hy - X, )° (5-30)
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- Néu ti¢t dién 1a chit T thi x, va J4 vAn 6 thé xéc dinh tir cong thic (5-29) va (5-30) nhung:
khi cdnh nim vé phia chiu nén thi thay h, = 0,
khi cdnh nidm vé phia chiu kéo thi thay h! = 0.

- Néu tiét dién la chir nhat thi thay h, = h! =0.

» (au kién chiu nén léch tdm:

Luc nén doc léch tim N, ma tiét dién cé thé chiu dugc ngay truée khi khe nit thing géc
xuflt hién duge tinh bang cong thitc siic bén vat lidu:

Nico _No . pe (5-31)
Woa  Foa
__ 1R i
hay N, = 5 L (5-32)
qu qu

bé bio dam khong xuit hién khe nit thang géc phai thoa man diéu kién:

AN <N, = JLLEET_ (5-33)

wqd K qd

Trong dé: N° - luc nén doc léch tam do tai trong tiéu chudn gay ra,
N, - luc nén doc 1éch tani ma tiét dién co thé chiu duge ngay trudc khi nit,
&g - d6 léch t4m cia luc nén doc tiéu chufn:

ML‘
Cp= F (5-34)
Ci4c ky higu khidc nhu cdu kién chiu uon.
e Ciu kién chiu kéo léch tam:
Déi vai cdu kién chiu kéo léch tdm, tuong tu nhu nén léch tdm, ta co:
Nneg + Y1 Nq =y,R§ (5-35)
qu qu
fiag N o=—JRe (5-36)
€& "N
_—
wqd qu

Tri s6 I%‘lt- trong (5-35) la (mg suat kéo trong bé tong do luc kéo ding tdm N, gy ra
qd
Nqeo

qd

c6 k€& dén bién dang déo, la img suit kéo do mé men udn N,y gay ra da ké dén bién

dang déo trong so do tinh.
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Dé khong xudt hién khe nit thang géc cdn phai thda man diéu kién:

¥.Rx
o H

+
Woa  Fa

n NE<N, = (5-37)

7. Tinh bé rong khe niit theo cong thirc thue nghiém cia tiéu chuan TCVN 4116-85

Bé rong khe nift thing géc véi truc cdu kién duge tinh theo cong thife thuc nghiém sau:

a, = ken “aE'—“"?{at ~100p)d (5-38)

a

Trong dé:

a, - bé rong khe niit (mm),

k - hé s8, 14y bang 1 d6i véi cdu kién chiu udn; 1,2 déi véi cdu kién chiu kéo,

¢ - hé s6 xét dén tinh chét tic dung cia tai trong, ldy bang 1 d6i véi téi trong ngén

han; 1,3 déi véi tai trong dai han.

n - hé s6 xét dén tinh chat bé mat c6t thép, ldy béng 1 d6i vdi thép thanh cé giy;
1,3 d6i v&i thép thanh tron; 1,2 d6i véi thép soi cd g& va day bén; 1,4 déi véi
thép sgi tron.

o, - img sudt trong cot thép, xdc dinh theo cong thifc (5-42) + (5-45).

Op - img sudt kéo ban ddu trong cét thép do su truong nd cia bé tong. D61 vii két
cdu ndim trong nudc, oo = 200 daN/cm®. D6i véi két c4u bi phoi kho 1au, ké ca
thai gian thi cong, 6y =0,

p = F,/bhg nhung khong 16n hon 2%,

d - dudng kinh c6t thép (mm).
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PHAN 2
CAC VI DU TINH TOAN BANG SO

Chuong 3: CAU KIEN CHIU UON

Chi y: D€ thong nhit trong tinh todn, hé s& my, dugc ldy nhu sau:

» D3i v6i dim don: theo bé rong b clia ddm b < 60 thi my, = 1; b > 60 thi m,, = 1,15;

e DGi véi san (ban): theo bé day h ciia san h < 60 thi my = 1; h > 60 thi my = 1,15;

o Dai voi dam san (chir T): theo bé rong cla suon b< 60 thi my=1; b2 60 thim, = 1,15 .

A. TINH TOAN CUONG DO TREN TIET DIEN VUONG GOC VGI TRUC CAU KIEN

1. Tiet dién chir nhat cot don

1) Ddm BTCT thuée cong trinh cdp ITI, tiét dién chir nhat bh = 30 x 60cm, ding bé tong
mac 200, cot thép nhém CII. Mé men uén do tai trong tinh todn thude té hop luc co ban

gidyrala M, = 60 kNm, ting bao vé a = a' = 4 cm.
Yéu cau: Tinh todn cit doc cho mat cat trén.

Gidi:

Tir dicu kién dau bai, tra phu luc ta duge:
k,=1,15; n, =1, m, =1,1; my, = 1,0; o, =0,6;
A, =042, R, =2700daNjem® R, =90daN/em*  h,=h-a=60-4=56cm
A KM LI5.16.10

mpR,bh}  1,0.90.30.56"

= 0,081

A<A — oa=0085 - cétdon

e myR,bhy _ 1,0.90.30.56.0,085 _
* m,R, 1,1.2700

7

4.33cm”

Kiém tra F, > p_. bhg = 0,001 x 30 x 56 = 1,68cm”
Két lucn: Chon v bo tri cot thép: 3 ¢ 14,

2) Diam BTCT thudc cong trinh cap III, ding bé tong mac 200, c¢ét thép nhém CII. Mo
men uén do tai trong tinh todn thude 6 hop luc co ban giy ra la M,, = 160kNm.
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Yéu cdu: Chon tiét dién hop ly va tinh todn c6t doc cho mat cit trén .

Gidi:

k, =115 n =1 m, =1,1;  Gia thiét m, = 1,0;
R, =2700daN/em?* R, =90daN/cm%  Chona = 3cm.
Chon kich thudc:

Chon a.=0,35—A =0,289; chon b = 30cm

hg

4
I [kaM | ‘[1.15.160.10 R

" JAVmR,b 0,289 ¥ 1.90.30
h=hg+a=48,56+3 =51,56cm
Chon chan h = 50cm.
Tinh cot thép doc:
Vi bai todn biét bh = 30 x 50cm, tinh c6t thép theo bai todn 1:
' hg=50-3 =47cm
kaneM_1,15.1.160.10°
myR,bh}  1,0.90.30.47*
A <Ay—>ctdon - a=0,38
= my R, bhgot B 1,0.90.30.47.0,38
m,R, 1,1.2700
Kiém tra F, > p_. bhy = 0,001.30.47 = 1,4cm®
Két Iudn: Chon va b6 trf c6t thép: 20628 +1¢25 (12,32 + 4,91 = 1?,23:1112, tang 6%).

3) Cho ddm BTCT thuoc cong trinh cap III, chiéu cao h = 40cm, b = 20cm, dung bé 16ng
M150, c6t thép nhém CI. Ngudi ta da b tri 2¢ 16 & mién kéo. Kiém tra kha nang chiu luc

cta ban khi 16 men udn do tai trong tinh todn thudc té hop co ban gy ra la 30 kNm, voi
a = 3cm.

Gidi:

Tir diéu kién ddu bai tra phu luc ta dugc:
k,=1,15; n.=1 m=LL my=10, «,=07 A, =0,455;
R, = 2100 daN/cm?; R,=70daN/em* h,=h-a=40-3=37cm.

_mR,E 112100402
myR,bhy  1,0.70.20.37

A=

=10,308

E =16,24cm?

0,179
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a<a, A=all-02) =0,163 - My, = mR bhiA = 1,0.70.20.37°.0,163 = 312405
(daNcm) = 31,2kNm

k,nM = 1,15.1.30 = 34 5kNm > My,
Nhu vay dam trén khong da kha nang chiu luc

2. Ti¢t dign chir nhat cot kép

1) Dam BTCT thuéc cong trinh cdp II, tiét dién ch nhat bh = 25x50cm, ding bé tong
mac ]50, cot thép nhém CII. Mé men udn do tai trong tinh todn thudc té hop luc dac biét
tdc dung tai mat cat M, = 170kNm, ting biové a=a'=4 cm.

Yéu cdu: Tinh todn ¢t doc cho mat cit trén .
Giai
Tir diéu kién dau bai tra phu luc ta duoc:
k.= 1,2; n.=09: m. =11 m =1; a, =0,65, A, :0,439,
R, = 2700 daN/er?; R,=70 daNfcmz; h,=h-a=>50-4=46cm.
A = KoM 1,2.0,9.170.10°

myR,bhi  1.70.25.46°

=0,496
0,5>A>A, = cotkép

2 : 2
R - kanM —myR,bhiAg :1,2.0,s;vil':r'i::uo‘4 170.2546°0,439 _, o
m,R; (hy —a') 1,1.2700.(46 — 4)

2

i

! > bl = 0.001.25.46 = 1,15cm?

E = mpRablyag +mRa by _ 1.70.25.46.0,65 | 1.69 = 19,3cm?
m, R, 1,1.2700

Chon va bo tri cot thép: E, =cautao 2¢10va F, =3 b 25

2) Dam BTCT thudc cong trinh cdp I, tiét dién chir nhat bxh = 30x50cm, ding bé tong
mac 150, cot thép nhém CL Mo men udn do tai trong tinh todn thudc té hop luc co ban tac
dung tai mat cit M, = 180kNm, ting bao vé a = a' = 4 crm. Mién nén da dat thép ciu tao
2610 (1,57cm").

Yeéu ciu : Tinh cot doc F .
Gidi.
Tir diéu Kién diu bai tra phu luc ta dugc:

k,= 115 n. = 1;
R, = 2100 daN/em®;

m, = 1,1; m,=1; «a,=0T; A, =0,455;
R =70 daN,ﬁ:m?; hy=h-a=50-4=46cm.
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A = kanM-miRy Fy (ho-a) _ 1,15.1.180.10%-1,1.2100.1,57.(46-4)
my R, bh3 1.70.30.46°

7a'fhy = 8/46 =0,17 <a<ay=0,7

=0,432 - - (63

p _ MpRobhoot + m,RiE; _ 1.70.30.46.0,63
: "m,R, 1,1.2100

F,> pinbho = 0,001.30.46 = 1,38cm’
Chon va b6 tri c6t thép : F, = 2410 va F, = 2930 + 2428 (26,45cm?)

+1,57 = 26,34cm?®

3) Ddm BTCT thudc cong trinh cdp III, tiét dién chit nhat bxh = 30x50cm, ding bé téng
mic 200, c6t thép nhém CII. M6 men uén do tdi trong tinh todn thudc 16 hop luc co ban tic
dung tai mat cat M, =215 kNm, tdng biové a=2a'=4 cm.

Yeéu céu : tinh c6t doc.
Gidi:
Tir diéu kién d4u bai tra phu luc ta duoc:
k,=1,15; n.=1; m, = 1,1; my = 1; ap=06: Ap=042
R, = 2700 daN/cm?; R, = 90 daN/cm?; h,=h-a=50-4=46cm.
Ao KoM _ 1,15.1.215.10"
mpigbhl  1.90.30.467

=0,4328

0,5 > A>A, — c6t kép

= 2 4 _ 2
F = knncM - myR,bhoAy _ 1,15.1.215.10° ~1.90.30.467.0,42 ) <5 2
m,R; (hy —-a") 1,1.2700.(46 - 4)

E! < Ppibhg= 0,001.30.46 = 1 38cm?
C6t thép céu tao 210 (1,57cm?)

Chon E, = 1,57 cm? dé tinh todn, liic nay a # ay, tinh lai A v F, theo bai todn 2:

A< KancM -mRE(ho —a") _ 1151 21,5.10° - 1,1.2700.1,57.(46 — 4)
m,R,,bh3 1.90.30.46°

=(0,398
=2 a=055
2a'/hy=8/46=0,17T<a<ay

mpR,bhoct + m,RLE,  1.90.30.0,55.46
m,R, 1,12700

Kiém tra F, > p;,bhy = 1,38cm’

—>F, = +1.57 = 24,55cm*
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Chon va bé tri cot thép: E/ =210 va F, = 4428.

4) Cho 1 bén thudc cong trinh cép II, chiéu cao h = 80cm, 14y b = 100cm dé tinh toén,
dung bé téng M50, cot thép nhém CI. Ngudi ta d bo tri 4614 ¢ mién nén va 2 16p mbi 1op
10$25 & mién kéo. Kiém tra kha ning chiu luc chia bin khi mé men uén do tai trong tinh
todn thudc t6 hgp co ban giy ra la 1000kNm, véi a = 7cm, a' = 4cm.

Gidi:
Tir diéu kién diu bai tra phu luc ta dugc:

k=12 n=1L m=115 m=115% 0y=07;  Ay=0,455:

R,=2100daN/em% R, =70 daN/em®; ho=h-a=80-7=73cm.
o = MRE - mRIE _ 1,15.2100.(98,2-6,16) _ 0,378
nyR,bh, 1,15.70.100.73

2a'th; =8/713 =011 <at <y A = (] - @/2) = 0,306
- M, = m,R bhiA+m, R, E/(h, a)
= 1,15.70.100.73%.0,306 + 1,15.2100.6,16.69 = 141,77.10°
k0 M = 1,2.1.1000 10% = 1200,10°< M,
Két ludn : Ban da khi ring chiu luc

5) Dam BTCT 6 tiét dién chi nbat vdi kich thude: h = 50 ¢cm, b = 25 cm, thudc
cong winh cdp 111, t6 hop luc co ban. M6 men do tai trong tinh todn tdc dung tai mat cat

M, = 85kNm. Ving nén da dit 2912 (2,26 cm?), ting bio vé a = a' = 4 cm, bé tong mic
150, c&t thép nhém CII.

Tai mat cat trén dam c6 dd kha nang chiu luc hay khong vdi cac truomg hgp sau:

a) Vang kéo dat 4916 (8,04 cm”)

b) Viing kéo dat 4614 (6,16 cm?)

Gidi:

Tir diéu kién ddu bai tra phu luc ta duge:
k,= 1,15 .= 1; m, = 1,1; my=1;  og=0,65; Ay =0,439;
R, =2700daN/cm® R_=70daN/em’ hy=h-a=50-4=46cm.

a) F, = 8,0dcm’:

m,R,E, - m,R.F. 1,1.2700.(8,04 —2,26)
o =— = s
myR,,bhg 1.70.25.46

=0,213
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2a'/hg = 8/46 = 0,174 < . < iy — A = o1 - 0/2) = 0,1905
- M,, = myR bh,’A+m,R; E (h,-2)
= 1.70.25.46.0,1905 + 1,1.2700.2,26.42 = 987378,24 daNcm
k,n:M = 1,15.1.85.10° = 97,75.10* kgem < M,
Két lugn: Dadm di kha nang chiu luc.
b)F, = 6,i6cm”

e m,R,E -m R F _ 1,1.2700.(6,16 - 2,26) —0.1438
my R, bh, 1.70.25.46

a < 2a'/h, = 8/46 = 0,174 —> 1y x = 2a'
Mg, = m,R,F, (hy-a")
= 1,1.2700.6,16.42 = 768398,4 daNcm
k.nM = 1,15.1.85.10% = 97,75.10° daNem > M,,
Két ludn: Dam trén khong da kha ning chiu luc.

3. Tiét dién chir T cit don
1) Cho mét ddm BTCT tiét dién chit T thude cong trinh cdp III ¢6 biu d6 mé men nhu
hinh v&, ding méc bé tdng M200, ¢6i thép nhém CII, a = a' = 4cm.

Yéu cau. Tinh todn b6 tri ¢6t doc cho hai mat cét dién hinh 1-1 va 2-2 (coi viéc tinh todn
va bd tri thép clia hai mat cét riéng biét nhau), biét ring mé men do tai trong tinh todn
thudc té hop co ban gay ra.

S0cm N
2 |70kNm + | 1 .
Y s o ——li tsem
W | iy HBM
73 2 ; 60cm
350kNm
' .-
s 20cm
Giai:

Tir diéu kién déu bai tra phu luc ta dugc:
k,=1,15; n.=1; m =11 m=10; o =0.6; Ay=0,42;
R, = 2700daN/cm®;, R, =90daN/cm® hy=h-a=60-4=56cm.
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a) Tai mdt car 1-1, chit T cdnh nén:
Kiém tra vi tri truc trung hoa:
M =myR,bche(h, —he/2)
=1,0.90.50.15.(56 —15/2) = 327,37.10" daNcm
K,nM = 1,15.1.35.10* = 402.5.10° daNcm > M® — truc trung hoa qua sudn, tinh nhu
chir T.
kaneM = my R, (b - b)he (hy — he/2)
my R, bhZ
,15.1.350.10* -~ 1,0.90.(50 - 20).15.(56 — 15/2)
i 1,0.90.20.567

A=

=0,365

A < Ay — tinh c6t don — o = 0,48

~ mpR,bhoa + mbRn(b; - b}h,'c

B m, R,

~ 1,0.90.20.56.0,325 + 1,0.90.(50 — 20).15
i 1,1.2700

F

= 29.93cm?

Kiém tra F, > p_, bh, = 0,001.20.56 = 1,12cm*
Chon v b6 tri c6t thép: 5¢28 (dat 2 hang: 3028 & dudi, 2¢28 & trén).
b) Tai mdt cdt 2-2: chit T cdnh kéo, tinh nhu tiét dién chit nhdt bh

1 15.1.170.10°
R 10502056~
A <Ay —cotdon = a=10,446
_ myRybhya  1,0.90.20.56.0,446

m,R, 1,1.2700

Chon va bé tri cét thép: F, = 4¢22.

2) Dam BTCT ¢6 tiét dién ch® T canh nén véi kich thuéc: h = 60 ¢cm, b = 20 cm,
b = 40cm, h. = 10cm, thudc cong trinh cdp II, té hop luc co ban dung bé téng méc 200,
c6t thép nhém CII. Viing kéo di dat 3625 (14,73 cm?), ting bdo vé a = a' = 4 cm. M6 men
do 1ai trong tinh todn tic dung tai mat cat M, = 150kNm.

A=

E, =15,14cm®

Yéu cdn: Kiém tra kha nang chiu luc cia ddm tai mat cit trén.
Gidi:
‘Tir diéu kién ddu bai tra phu luc ta duge:
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k,=1.2; n =1; m, = 1,1; mp=1; 0p=0,6; Ay =(,42;
R, = 2700daN/cm?; R, = 90 daN/cm®; hy=h-a=60-4 = 56cm.
Kiém tra vi tri truc trung hoa:
m,R,FE, =1,1.2700.14,73 > myR,b-h. = 1.90.40.10 = 36000
43748,1 > 36000(daN)
X > h'.— truc trung hoa qua sudn, kiém tra theo chit T c6t don:
o = MaRaFL — myRy (b ~b)h. _ 1,1.2700.14, 73— 1,0.90.(40 - 20).10
m,R,, bhy 1.90.20.56
—~A=0,222
0. < Oy thod man diéu kién han ché.
Mg, = myR,bhiA + myR, (b - b)hi(hg — hi/2)

=1,0.90.20.562.0,222 + 1,0.90.(40 — 20).10.(56 — 10/2)
=2171145,6 daNem =217 kNm

K,n M = 1,2.1.150 < M,
Két ludgn: Dam di kha nang chiu luc

={0,255

4. Tiét dién chir T cot kép

1) Cho moét dam BTCT ti€t dién chit T cdnh nén b = 15cm, h = 50cm, b, = i0cm,
h: = 10cm, thudc cong trinh cdp III diing médc bé tong M200, c6t thép nhém CII, a = a' = 4cm.
M6 men uén tinh todn do 18 hop luc co ban gay ra tai mat cit M = 170 kNm.
Yéu cdu: Tinh cot thép doc.
Gidi
Tir diéu Kién ddu bai tra phu luc ta dugc:
k, = 1,15; n=1 m=11; my=10; og = 0,6; Ay =0,42;
R, = 2700daN/cm?, R, = 90 daN /cm?; ho=h-a=50-4=46cn.
Kiém tra vi tri truc trung hoa:
M = my R bche (hy — he/2)
=1,0.90.30.10.(46 —10/2) = 110,7.10% daNem
K,n M = 1,15.1.170.10* = 195,5.10* daNem > M® — truc trung hoa qua sudn, tim nhu
chix T.
kon:M —my, R, (be — b)h;. (h, —hi/2)
m, R, bh?
L 15.1.170.10" - 1,0.90.(30 - 15).10.(46 - 10/2)
B 1,0.90.15.46

A=

=0,49
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A > Ay — tinh c6t kép:
kancM — myR,bhZA, — myR, (b — bhe(h — he/2)
maR;{hn = al}
~ 1,15.1.170.10* —1,0.90.15.462.0,42 - 1,0.90.(30 — 15).10.(46 — 10/ 2)
N 1,1.2700.(46 — 4)

E =

£

=1,62cm’

Kiém tra E > p_, bh, =0,001.15.46 = 0,69cm’

_ myRybhyog + mR, (be — bhe + myR,F,

- m,R,

~1,0.90.15.46.0,6 + 1,0.90.(30 - 15).10 +1,1.2700.1,62
B 1,1.2700 -

E

=18,71cm?

Kiém tra F, 2 p, bhy = 0,001.15.46 = 0,69cm’
Chon va bo tri c6t thép: E =2¢10; F, = 3¢28

2) Ddm BTCT cé tiét dién chtt T canh nén véi kich thudc: h = 50 cm, b = 25 cm,
b. = 30cm, h. = 15c¢m, thuéc céng trinh cip I, té hop luc co bian dung bé téng méc 200,

cot thép nhém CII. Ving nén di dit 2912 (2,26 cm’), tAng bdo vé a = a' = 4 cm. M6 men
do tai trong tinh todn tdc dung tai mat cit M,;.
Yéu cdu: Tinh todn c6t doc cho mét cét trén vdi 2 trudng hop sau:
a) M, = 150 kNm;
b) M, = 17 kNm;
Gidi
Tir diéu kién ddu bai tra phu luc ta ducgc:
k,=12; n.=1; m=1L1; m, = I; a, = 0,6; Ay =0,42;
R,=2700daN/em%; R, =90daN/em% hy=h-a=50-4=46cm.
Kiém tra vi tri truc trung hoa:
M* = my R, bih(h, — h /2) + m.RLE}(h —a")
=1.9030.15.(46 -15/2)+1,1.2700.2,26.(46 — 4)
=1841.62 daNecm

a) M, = 150 kNm:
K. nM = 1,2.1.150.10° = 180.10* daNem < M~ truc trung hoa qua cénh, tinh nhu chir
nhat b h.

43

Trung tAm dao tao xdy dung VIETCONS
hittp: Swrarw. vielcons.org




_ kancM-m,RiE/(hg -2a") _ 1,2.1.150.10" - 1,1.2700.2,26.(46 — 4)
myR,behg 1.90.30.467
—a=0,315

=0,26

A

2a'/hg = 0,174 < o < o

_ mpRybchoa +m,R,F, _ 1.90.30.46.0,315

+2,26 =15,45¢m?
m,R, 1,1.2700

- FE

Kiém tra F, > p_, bhy = 0,001.25.46 = 1,15cm?

Chonvabo tricotthép: F, =2¢ 12vaF, =4¢ 22

b) M, = 170 kNm:

K.nM = 1,2.1.170.10* = 204.10* daNcm < M© = truc trung hoa qua sudn, tinh nhir hir T

koncM — myR, (b, = bh, (hg — he/2) - m,R,E, (hg — 2"

A=

my R, bh3
_ 1,2.1.170.10° ~1,0.90.(30 — 25).15.(46 —15/2) - 1,1.2700.2,26.(46 - 4) _ 1
i 1.90.25.46° ‘
—a=0,392

2a'fhy=0,174<a <oy

_ myR;bhoa + myRy (b, — b)h¢ + m,R,F,
m,R,
_ 1.90.25.46.0,392 +1.90.(30 - 25).15
1,1.2700
KiémtraF, > pu . bh, = 0,001.25.46 = 1,15cm?
Chonvabotricotthép: E, =2¢ 12vaF, =3¢ 28
3) Ddm BTCT c6 tiét dién chir T canh nén véi kich thude: h = 60 ecm, b = 2) cm,
b, =40cm, h. = 10cm, thudc cong trinh cdp II, 16 hop luc co ban ding bé tong mic 2(0, cdt
thép nhém CII. Ving kéo da dat 3¢ 25 (14,73 r:mzj, vilng nén da dat 2¢ 12 (2,26 cmz, ting
bdo vé a = a' = 4 cm. Mo men do tai trong tinh todn tic dung tai mat cit M,, = 160kNm.

k

+2,26 =18,19cm’

Yéu cau: Kiém tra kha nang chiu luc ctia ddm tai mat cat trén .

Giai:
Tir diéu kién ddu bai tra phu luc ta dugc:
k,=12; n.=1; m, = 1,1; my, = b o, = 0,6; Ay =0,42;
R, = 2700 daN/em®; R, =90 daN/cm®; hy=h-a=60-4=>56cn.
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Kiém tra vi tri truc trung hoa:

m,R,F, =1,1.2700.14,73 > myR b h; + m,R,F, =1.90.40.10 +1,1.2700.2,26
43748,1 > 42712,2 daN
x> h; — truc trung hoa di qua sudm, kiém tra theo chit T c6t kép
o = MaRaF, = MRy (b = bh, — MR,
myR,bh,,
_ 1,1.2700.14,73 - 1,0.90.(40 - 20).10 - 1,1.2700.2,26
1.90.20.56

=0,189

- A=0,171
2a'fhy = 8/56 = 0,142 < a < o thod min diéu kién han ché.

Mgy, = myRbh3A + myR, (b, - bh (h, — he/2) + meR,F, (hy —2)
=1,0.90.20.56%.0,171 + 1,0.90.(40 - 20).10.(56 - 40/2) +1,1.2700.2,26.(56 - 4)
= 1883260,8daNcm = 188,3 kNm

k.n .M =1,2.1.160 = 192kNm > M,
Két lugn : Dadm khéng di kha nang chiu luc.

B. TINH TOAN CUONG PO TREN TIET DIEN NGHIENG GOC VOI TRUC CAU KIEN

1) Cho mét dim don thude cong trinh cép III ¢ biéu dé luc cit cla té hop co ban nhu
hinh v&, ti€t dién chif nhat: bxh = 30x70cm. Diing bé t6ng mdc 150, da dat cot doc Al
a = Tcm. Tinh cét dai, cot xién (ciing nhém thép Al) theo phuong phép trang thdi giéi han.

Gidi:

o Vm | @
~

Tir diéu kién ddu bai tra phu luc ta dugc:
k. =115 n=1; my=10; my,=09 R,=R, =1700daN/cm?
R, = 6,3 daN/em’; R, = 70 daN/cm?; hy=h-a=70-7=63m.

(1) k,nQ = 1,15.1.150.10° = 172,5.10°daN

(2) k;my,R, bh; =0,6.0,9.6,3.30.63 = 6429,78daN

(3) 0,25my,;R, bhy = 0,25.1,0.70.30.63 = 33075,1 daN

(2) < (1) < (3) — phai tinh c6t ngang.
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Tinh cot dai:
_ 1,5.mpRibhd  1,5.0,9.6,3.30.63

uma;r. - =53,Tl:m
k,n:Q 1,15.1.15.10°
Chonn =2, {; = 0,503 (¢8).
2 . d
g = myRygFy SR _ 4y 19002.0,503. 209633083 _ 5y 1 4em
(kancQ) (1,15.1.150.10%)

u,, =h/3=70/3 = 23,3cm

Upmin = 23,3cm. Chon u = 20cm, n = 2, f; = 0,503 (¢8)

_ mRygFy _ 1,1.1700.2.0,503
u 20

Qab = 2,8hy\/mpsRy bgy =2,8.634/0,9.6,3.30.94,06 =22312,75daN

Qgp> k0 Q = 17250daN — khéng cén tinh c6t xién.

2) Cho mot dam don BTCT chiu tai trong phan b6 déu q, chiéu dai dim 1 = 4m, thudc
cong trinh cdp II ti€t dién chir nhat: bxh = 25x50cm. Ding bé tong M250, da dat cét doc
Al, a =4cm. Cot dai ¢8, budc dai u = 20cm, my = 1,1, my, = 0,9, s6 nhdnh dain = 2

=94,06daN/cm

Ja

Tinh kha rang chiu luc cit Q,, ctia dim theo trang thai gidi han.
Tinh luc q 16n nhit ma dim khong bi phé hoai bai luc cat.

Gidi:
Tir diéu kién ddu bai tra phu luc ta duogc:
k,=1,2; n.=1; m,, = 0,9; R,, = 1700 daN/em?;
R, = 8,8 daN/cm®; hy=h-a=50-4=46cm.
a) Tinh Q4
e malindl:d _ 1,1.1?0;};.0593 - 04,06daN/cm
Qup = 2.8h, ymyRybgy = 2,8.464/0,9.8,8.25.94,06 = 17577,355 daN
b) Tinh q:

Dé dam khong bi pnd hoai bdi luc cit thi bé tong va c6t dai da dat phai thod man khong

bi phd hoai bdi luc cit, tuc 1a Qy, > k,n.Q — khong cin dat c6t xién.
Trong d6 Q = Q...
KaneQmax = 1,2.1..4/2 £ Qyy, = 17577,355
Qrax = 17577,355/(1,2.2) = 7323,8 daN/m

cta ddm don do q giyrava Q. = ql/2
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Chuong 4: CAU KIEN CHIU NEN, CHIU KEO

A.CAU KIEN CHIU NEN

1. Céu kién chiu nén ding tam

1) Cdu kién chiu nén ding tdm tiét dién vudng b = 20cm, thudc cong trinh cip II1, chiéu
dai tinh todn I, = 3m, ding bé tong mac 200, ¢ot thép nhém Al Noi luc do tdi trong tinh
todn thugc t6 hop co ban gy ra Ny, = 140bN, N, = 200kN.

Yéu cdu. Tinh c6t thép chiu luc

Gidi:
Tir diéu kién dédu bii tra phu luc ta duogc:

k,= 1,15 n. = I, m,=L1; m, = 1; Bmin = 0,1%,;

R, = 2100 daN/cm?; R, = 90 daNfcm’.
Xét u6n doc %:%‘3: 15510 — my, = 0,91 va ¢ =091

4
N =N, Npgh = 1401 200 = 353,85kN
_ kaneN/o - myRFy _ 1,15.1.35385/0.91-1.90.20.20 _,

E
m,R, 1,1.2100

3% > F,/F, =3,77/400.100 = 0,9% > P, = 0.1%

Chon va bo tri cot thép: 4912 dat déu & bn géc cha tiét dién,

2) C4u kién chiu nén ding tam ti€t dién tron, thugc cong trinh cép III, chiéu dai tinh
todn ], = 3,5m. Ding bé t6ng méc 200, cot thép nhém AIL. Noi luc du tai trong tinh todn
thudc 16 hop co ban gay ra Ny, = 100kN, N, ., =250kN.

Yéu cdu : Chon kich thudc tiét dién; tinh c6t thép chiu luc (véi a = 4cm).

Giai:

i diéu kién dédv bai tra phu luc ta duogc:
k,=1,15; A m, = 1,1; my, = 1; Bmin = 0,1%:;
R, = 2700daN/cm’; R, = 90daN/cm’.

Chon kich thioc:
Giathiet F/F,= 1% vag=1,my =1—-> N=Ny+ N, = i00+250 = 350kN
3 konN 1,15.1.35000

= = —_-336 cmz
myR, + pm,R, 1.90+0,01.1,1.2700
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r= E‘g = ﬁ=10,34cm
) 43,14

Chon r = 10cm.
Tinh cét doc:
Xét uon doc h=%=35 >10 > my, =1 va p =0,98
r
= Do 4 Nogh =2 4250 = 350kN
Mg 1
_ 3 2
. koncN/@-mpR,EF, _ (1,15.1.35000/0,98) - 1.90.3,14.10 — 4 3cm?
m,R, 1,1.2700
4,3

3% > FyfFy = 37x 100= 14% > iy = 0.1%

Chon va bd tri c6t thép: 3¢14 dat thanh tam gi&c déu

3) Cau kién chiu nén diing tam tiét dién vudng b = 25¢m, thudc cong trinh cdp III, chiéu
dai tinh todn l; = 3m, dung bé téng méc 200, c6t thép dat 4416 (8 ,04cm?) thuée nhém Al
Noi luc do tai trong tinh todn thudc té hop co ban gay ra Ny, = 100kN, N, ., = 150kN.

Yéu cdu: Kiém tra kha ning chiu luc clia c4u kién.

Gidi:

Tir diéu kién d4u bai tra phu luc ta dugc:
k.=115 n.=1 m, = 1,1 my, = 1 Hmin = 0,1%
R, = 2100daN/cm? R, = 90daN/cm’

Xét uén doc %=§2%q =12>10 — my, = 0,96 va @ = 0,96

N = Nan Nigh =100 | 150=254kN

My 0,96
Ng = @(myRFy+ m,R F,) = 0,96.(1.90.25.25 + 1,1.2100.8,04) = 71829,5daN = 718,3kN
k,nN=".151.254=292,1 KN<N,,

Két lugn: C4. kién di kha nang chiu luc.

2. Cau kién chiu nén léch tam

a) Nén léch tdm lon:

1) Cau kién chiu nén léch tam tiét dién chit nhat bxh = 40x60cm, thudc cong trinh cap II1,
chi€u dai tinh todn 1; = 7m. Ding bé téng mdc 200, c6t thép nhém Al Néi luc do tai trong
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tinh todn thudc té hop co ban giy ra My, = 240kNm, M ., = 100kNm, Ny, = 600kN,
Npgn = 300kN.

Yéu cdu : TinhF,, E (véia=a"=4cm)

Giai:

Tir diéu kién ddu bai tra phu luc ta dugc:
k,=1,15; n=1 m=11 m=10; a, = 0,65: Hmin = 0,2%;
A,=0,439; R,=2100daN/cm® R, :90daN/cm% hy=h-a=60-4=56cm.

a

Xerudodoe 0= 190 1167510 5 m, 0967
h 60
=_h.L‘1_,=.2j£=U,4m=4ﬂcm
Nan
mh+gf_°‘£ D,gﬁ?+2£
Mey = — 4060 =0,986
{rgam 1+2—
h 60
N 600
Nﬂ——dh-_ Nngh".:—-—-—"'-jm—:'goﬁt?m
Mo, 986
M_E‘!L.PM““: 249 +100 = 343,5kNm
Mo, 0,98
M 3435
=-_=—'—=ﬂ,3'}'3m=37.8¢m
=N " 9087
i 1 . 1 —1,197

kN (10]2 | LI5.1.90870 (700]2_'

~ 400myR.F\ h 400.1,0.90.40.60{ 60
ne, =1,197.37,8 = 45,25¢cm > 0,3h, = 0,3.56 = 16,8cm — nén léch tAm l6n

e=7ne,+h/2-a=4525+30-4="71,25cm

F = k,,ncNe—l m,R,bhZA,
m, R, (hy —a))
1,15.1.90870.71,25 - 1,0.90.40.56.0, 439
B 1,1.2100.(56 — 4)

= 20,72 > 0,002bh, = 0,002.40.56 = 4,48cm’
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_ MyRybhoao —kancN
mR,
_1,0.90.40.56.0,65 - 1,15.1.90870

) 1,1.2100

Chon va b6 trf c6t thép: F/ = 2925 va 2928, F, = 4¢32.

2) C4u kién chiu nén léch tdm ti€t dién chit nhat bxh = 30x45¢m, thudc cong trnh cip
I11, chiéu dai tinh todn l; = 4m. Ding bé téng mac 200, cét thép nhém AIL Néi luc do tai
trong tinh todn thudc té hop co ban gy ra My, = 100kNm, M, = 59kNm, Ny, = <O0kN,
Npn = 250kN.

Yéu cdu : Tinh F,, F, (véia=a'=3,5cm).

E, A

+20.7 =32,19cm’ > 4,48cm’

Giai:

Tir diéu kién ddu bai tra phu luc ta dugc:
k,=115; n.=1; my=L1 my=1; o, = 0,6; po=0,1%;
Ag=042; R,=2700daNfem’ R,=90daN/em’ hy=h-a=45-3,5=4 5cm.

Xét udn doc %=§£§=S,39<1ﬂ = n=1vimg,=1

N = Ngp + Npgn =400 + 250 = 650 kN
M = Mg, + Mg, =100+ 59 =159 kNm

= _If[_ =——=0,2446m = 24,46cm > 0,3h, = 12,45cm — nén léch tAm 1ém

e=ney+h/2-a=24,46+45/2-3.5=43.46cm
p _ KancNe - myR;bh3Ag
m,R; (hy —a")
_ 1,15.1.65000.43,46 ~1.90.30.41,5%.0,42
- 1,1.2700.(41,5-3,5)
_ myR, bhgaty —k;n.N
m,R,
~ 1.90.3041,5.0,6 -1,15.1.65000
1,1.2700

Chon va b6 tri c6t thép: F, =3¢22 ; F, = 2¢20 va 1418.

3) C4u kién chiu nén léch tAm ti€t dién chir nhat bxh = 30x50cm, thudc cong trinkx cip 11,
chiéu dai tinh todn 1, = 4m. Dung BT mdc 200, c6t thép nhém AL Noi luc do téi trm tinh

=11,48cm? > 0,001bhg = 1,24:m’

E, +F

+11,48 =8,.9¢m? > 1.24 cm?
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todn thudc 16 hop co ban giy ra My, = 100kNm, M,,;, = 50kNm, Ny, = 400kN, N, =
300kN. Biét mién nén da dat 2620 (6,28cm?).
Yéi cdu: Tinh F, (véia =a' = 3,5cm)
Gidi:
Tir diéu kién ddu bai tra phu luc ta dugc:
k,=115 n=01 m=1L11 my=1 o;=06; p_..=01%; A;=042;
R,=2700daN/em’  R,=90daN/ecm®, hy=h-a=45-35=4l5cm.
Xét udén doc %:%=E,Gélﬂ—>q: 1 vamgy, =1
N = Ng, + N,z =400 +300 = 700kN
M = My, + M, = 100+ 50 = 150kNm

M 150
Co = = = = =0,214m = 21,4cm > 0,3 hy = 12,45cm — nén léch tAm 16n

e=ne,+h/2-a=21,4+45/2-35=40,4cm

kqncNe ~m,R,F, (hy —a)

C myR bR |

_ 1,15.1:70000.40,4 - 1,1.2700.6,28.(46,5 - 3,5)
1,0.90.30.46,5*

A =

=0,4196 < Ag

2a'fhy <o = 0,599 < ¢ty. Vay thoa man diéu kién han ché,

my R, bhyo -k, n N

F =——%

+EF

m, R,

1.90.30.46,5.0,599 —1,15.1.70000
O 1,1.2700

Chon vi b tri ¢t thép: E) = 2620 : E, = 2418

+6,28=4,5cm® > F_,. =0,001.30.46,5 = 1,4cm’

4) Ciu kién chiu nén léch tam ti€t dién chir nhat bxh = 50x70cm, thudc cong trinh cip 11,
chi¢u dai tinh toin I, = 6m, ding bé tong méc 200, cot thép nhém AIL Noi luc do tai trong
tinh todn thudc 16 hop dic biét gay ra My, = 300kNm, Mgn = 200kNm, Ny, = 1000kN,
Npgn = 7TO0KN.

Yéu can : Tinh cOt thép doi ximg (vdi a = a' = 4cm).

Gidi:

Tir diéu kién ddu bai tra phu luc ta dugc:

51

Trung tAm dao tao xdy dung VIETCONS
hittp: Swrarw. vielcons.org




k,=1L15 n.=09 m,=11 my=10; o,=06; pi,=01%;
Ag=042; R, 27CCdaNeni’; R,=%0daNam?% hy=L-5=70 4=¢66.
Xét uén doc [1=@=E,5'?{ll}-—}q:lvﬁmﬂ“,--l
-~ h 70 ;
N=Ng +N_, =1000+ 700 = 1700kN

M =M, + M, =300+ 200 = 500kNm

% =%‘ =%=o,zgm =29cm > 0,3hg = 19,8cm — nén léch tam 16n

e=ne;+h/2-a=29+70/2—-4=60cm
.- KaneN _ 115.0.917C 10°
m,R,b 1,0.90.50
2a'=8 < x <aghy = 0,6.66 = 39,6cm
k,n.Ne—myR bx(hy -x/2}
mlR.I{h'U —a’)
_L15.0,9. 170000.60 - 1,0.90.50.39,1.(66 - 39,1/2)

1,1.2700.(66 - 4)
Chon va bd tri c6t thép: F; = F, = 4420

=39,1cm

FR=K=

=12,9cm® > 0,001bhy = 3,3cm’

5) Ciu kién chiu nén léch t4m ti€t dién chid nhat bxh = 40x70cm, thudc céng trinh
cdp III, chiéu dai tinh todn l; = 5m. Ding bé téng méc 200, c6t thép nhom AIL Néi luc do
tai trong tinh todn thuoc t6 hop dic biét gy ra M = 400kNm, N = 1200kN. Mién nén da
dat 4420 (12,56cm?), mién kéo b6 tri 4422 (15,2cm?). '

Yéu cdu : Kiém tra kha ning chiu luc cia cfu kién (véi a = a' = 4cm).

Gidi:

Tir diéu kién ddu bai tra phu luc ta dugc:
k,=1.15; n.=09 m,=L1 m,=10; o,=06; Hmin = 0,1%;
A,=0,42; R,=2700daN/cm’; R,=90daN/cm’* h,=h-a=70-4=66cm.

Xétudndoc%:—j%=?,l4{]0 —s»n=1lvaimy=1

Gia thi€t c4u kién chiu nén léch tam Ién:

_k,nN+mRE -mRE 1150,9.120.10° +1,1.2700(15,2 — 12,56)
myR,b 1,0.90.40

2a'=8 < x <ophy = 0,6.66 = 39,6cm

= 36,68cm
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Do dé6, cdu kién la nén léch tam lém,

&= lthﬁ: bl =0,33m = 33,3ctu
N 1200

e=Tneg+h/2-a=33,3+70/2-4=643cm

Cau kién s€ du kha nang chiu luc néu thoa man diéu kién (*)

k,n.Ne < myR, bx(hg — x/2) + m,R,E, (hg — ") (%)
k,n.Ne =1,15.0,9 1200.10°.64,3 = 7986060daNcm = 798,5kNm (1)
m, R, bx(h; - x/2) + m,R E (hy —a') =1,0.90.40.36,68.(66 — 36,68/2) +
+1,1.2700.(66 — 4).12,56 = $606206daNcm = 860kNm 2y

Két ludn: (1) < (2) — (*) duge thoa man vay cdu kién div kha nang chiu luc.

b) Nén léch tdm nho-

1) Cdu kién chiu nén léch tam tiét di¢n chir nhit bxh = 30x60cm, thudc céng trinh cap II,
chiéu dai tinh todn 1, = 5m. Dung bé tong mac 200, c6t thép nhém Al Noi luc do tai
trong tinh todn thudc 6 hgp co ban gay ra My, = 10kNm. M, = 70kNm, Ny, = S00kN,

Yéu edvr - Tinh F | F; {vdia = a' = 4cmn).

Giai:

Tir diéu kién ddu bai tra phu luc ta duce:
k.= 1% ny=1; my=11, myg=L10; ag = 0.6; Hemin = 0,1%;
Ay=042;  K,=2700daNfem’; R,=90daN/em® hg=h-a=60-4=56cm.

Xét uon di}t‘h = E}U—U =83<10 5>m, =1
h 60
Ne:h |
N =—="+ Ny, =500 + 600 = 1100kN
rﬂl.'-!!'l
|:||"‘I[LE|"|
M =0 :lﬂn;:]l = 4[] + T =] I{}kNm
Mk
M 110 - . - g
g, = — = ——=0,1 = 10cm < 0,3h; =0,3.56 = 16.8cm -3 nén léch tim bé
N 1100
h
nep <0.2hy =112 = x=h—-(LL&8+—-1da,)n2
2hg

60

=60-(1,8+ -1 10,6).10 15,04cm

x =45, 04dcm < hy = 56cm.
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e="ney+h/2-a=10+30-4=36cm

hg
k,n.Ne -myR,bx(hy —x/2}
m,R,(hy - a") -
_ 1,2.1.110000.36 — 1,0.90.30.45 04.(56 — 45,04/2)
B 1,1.2700.(56 — 4)

E >FE,, =0,001.30.56 = 1,68cm’

o, =[ —352)1{& =[1+é%]2?m= 2217,85daN/cm?

=4, 4cm’

_ mpR,bx + mR,E, - k,n.N

- M0,

_1,0.90.30.45,04 +1,1.2700.4,4 — 1,2.1.1100.10
- 1.1.2217,85

Chon va b6 tri c6t thép. F, (14y bang c6t thép cu tao) = 2016 ; F; = 2¢18

2) Céu kién chiu nén léch tm tiét dién chit nhat bxh = 20x50cm, thudc cong trinh cdp II,
chiéu dai tinh todn 1; = 4m. diing bé téng mdac 250, c6t thép nhém All. Néi luc do tai trong
tinh todn thudc t8 hop dic biét gy ra M = 110kNm, N = 1000kN. Mién nén da dat 4420
(12,56cm?), mién kéo b6 trf 2416 (4,02cm’)

Yéu cdu : Kiém tra kha niing chiu luc chia c4u kién (véi a = a' = 4cm).

E,

= l,li}'Blat:m2 < L#Er&cm2

Gidi.

Tir diéu kién ddu bai tra phu luc ta dugc:
k.=12; n.=09 m,=11; m,=10; o, =06 pni,=0.1%;
Ag=042; R,=2700daN/cm® R, =110daN/cm®% hg=h-a=5C-4=46cm

Xét uén doc %z%ﬂ}qlﬂ —>n=1vamyg,=1

Gia thi€t cfu kién chiu nén léch tam 16n, cfu kién sé di kha nang chiu luc néu ca (*) va
(**) déu duyc thoa mén:

k,n.Ne £ myR, bx(h, - x/2)+ m, R, F, (h, —a') (*)
K,n.N < myR,bx + m,R,F, - m,o,E, (**)
k,n.Ne = 1,2.0,9.100.10°.32 = 3456000daNcm = 34,56Tm (n
my R, bx(hg — x/2) + m,R,E, (hy —a') = 1,0.110.20.32,64.(46 — 32,64/2) +
+1,1.2700.(46 — 4).15,2 = 4027309daNcm = 402,7kNm )

54

Trung tAm dao tao xdy dung VIETCONS
hittp: Swrarw. vielcons.org




k,ncN =1,2.0,9.1000.10% = 108000daNcm = 1080kN (3)
mpR,bx + m,R,E, - m,o,E =1,0.110.20.32,64 + 1,1.2700.15,2 - 1,1.2054,3.4,02
= 107868daN = 1078kN @)

Két lugn: (1) < (2) va (3) > (4) = (*) thod mén, nhung (**) khong thoa min, nén cu
ki€n khong du kha niang chiu luc.

B. CAU KIEN CHIU KEO

I. Ciu kién chiu kéo diing tam

1) Cdu kizn chiu kéo ding tam tiét dién vudng b = 20cm, thudc cong trinh cép III, ding
b2 tong mac 200, c6t thép nhém AIL Noéi luc do tai trong tinh todn thude té hop co ban gay
ra N = 150kN.

Yéu cdu: Tinh c6t thép chiu luc.

Gidi:
Tir 31éu kién ddv bai tra phu luc ta duoc:
k,=L1% n.=1; m, =1L my, = I; Kinin = 0,4%:
R, = 2700 daN/cm?; R, =90 daN/cni’.
kN 1,15.1.150.10°
F o=k = 5,8cm? > iy 3 =0 004 20.20 = I,6cm?

m, R, 1,1.2700

B tri 4014 (6,16cm?) déu theo chu vi cia tiét dién (tai 4 géc).

2) Céu kién chiu kéo ding tam tiét dién chir nhat b = 20cm, h = 40cm thudc cong trinh
cip I11, ding bé tdng méac 200, c6t thép nhém AlL Nai luc do tai trong tinh todn thuéc té
hop co ban gy ra N = 200kN. Da dat 4616 (8,04cm®) tai 4 géc clia tiét dién.

Yéu cdn . Kiém tra kha ning chiu luc clia cfu kién.

Gid.

Tir diéu kién dau bai tra phu luc a duge:

k, = 1,15 n.=1; m,=11; my, = I3 Henin = 0,4%;
R, = 2700daN/cm’; R, = 90daN/cm’.

Kiém tra diéu kién ddm bdo an toan theo cong thirc
kN <Ny, =m,R F, *)
k,n.N=1,15.1.200 = 230kN (1)

N, =1,1.2700.8,04 = 23878,8 daN = 23,8kN (2)
(1)< (2). Vay thoa man diéu kién (*), cdu kién du kha nang chiu lue.
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2. Céu kién chiu kéo léch tam
a) Kéo léch tam lon:

1) Cau kién chiu kéo léch tam ti€t dién chir nhat bxh = 20x40cm, thudc cong trim cép
I11, diing bé tong mdc 200, cbt thép nhém AIL Noi luc do 1ai uong tinh toan thuédc B hop
co ban gdy ra M = 150kNm, N = 400kN.

Yéu cdn : Tinh cft doc (véia =a' = 4cm).
Gidi:
Tir diéu kién ddu bai tra phu luc ta dugc:
k=12 n.=09 m,=11 my, = | oy =0,6 Woin = 0,2%
Ag= 0,42 R,=2700daN/ecm® R,=90daN/em? hy=h-a=40-4=3tcm

€ =}£ = ;—{5}% =0,375m =37,5¢cm >h /2 ~a =20 - 4 = 16cm —» kéo léch tAmidn

e=eg~(h/2)ra=37,5-40/2+4=21,5cm
e'=ey+(h/2)-a'=37,5+40/2 -4 =53,5u

k,nNe —myR,bhgAy _ 1,15.1.40000.21,5 - 1.90.20.36%.0,42 _ .
m,R, (hy —a’) 1,1.2700.(36 ~ 4) '

Chon va b6 11i c6t thép E| theo cau tao 2¢l4{3,ﬂ3u:1]1?}

kon.Ne —~m,R,F (hy—a") _1,15.1.400.10>.21,5 - 1,1.2700.3,08.32

E =

A= - = =0,2'8
myR,bhg 1.90.20.36
—0=0,365>2a'hy; =0,22 va a < ay.
F = k,n.N + myR,bhyo - 1,15.1.40000 + 1.90.20.36.0,365 +3,08 =
m,R, 1,1.2700

= 26,5cm’ > ppiabh,
Chon F,: 2430 + 2428 (26,5¢m?)
2) Cdu kién chiu kéo léch tam tiét dién chit nhat bxh = 40x60cm, thudc cong trim cdp

II, ding beé tong méc 200, c6t thép nhém AIIL Noi luc do 1ai tong tinh toan thudc t hop
dac biét gy ra M = 300kNm, N = 750kN.

Yéu edu : Tinh c6t doc (v8i a = a’' = 4cm).

Gidi:

Tir diéu kién ddu bai tra phu luc ta dugc:
k. =1.2; n.=09; m, = L.1; my = 1; 0g=06; Pon=04%
Ay,=042; R,=3400daN/cm% R, =90daN/cm* hy=h-a=60-4=5cm.
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M 300
€g =E=$§E:U.4m=4Ucm:=}u'2—a=30—4:26cm—> kéo léch tam l6n

e=ep-—h2+a=40-60/2+4 =14cm
e'=ey+h/2—a'=40 +60/2 - 4 = 66cm
_ konNe —myR,bhiA; _ 1,2.0,9.75000.14 - 1.90.40.56%.0,42

K : =-18,55cm” <0
m,R, (hy - 2") 1,1.3400.(56 — 4)
Chon va bd tri c6t thép E! theo ciu tao 3914 (4,62cm?)
Tinh lai A:
k,n.Ne -m,R,F.(h, —a") 1,2.0,9.75000.14 1,1, '
X n.Ne-=m,R,F (h; —a" _L ,9.75000 1,1.3400.4,62.52 -002

m,R,bhd 1.90.40.56*
—a=0,02 <2a'/hy = 0,13 — lay x =24’
kon.Ne'  1,2.0,9.75000.66

R - =27,5cm” > .b
m,R, (hg —a") 1,1.3400.(56 —4) H minbhyg

a4

Chon F, theo cdu tao 4430

3) Céu kién chiu kéo léch tam tiét dién chit nhat bxh = 20x50cm, thudc cong trinh cip
I, dung bé tong mac 200, ¢ft thép nhém CIIL Néi luc do tai trong tinh todn thudc td hop
co ban gdy ra M = 150kNm, N = 300kN. D3 dat & ving nén 2016 (4,02cm?), viing kéo
3930 (21,21cm?),

Yéu cdu : Kiém tra cuomg do tai tiét dién trén (vdia = a' = 3,5cm).

Gidi:

Tir diéu kién dau bai tra phu luc ta dugc:
k, = 115; n =1; m. =11 my = 1; o, = 0.6; A.=042;
R, = 2700daN/cm?; R,=90daN/cm®  hy=h-a=50-3,5=465cm.
€y = %— =%=ﬂ,5m =50cm > h/2 —a =25 -3,5=21,5cm — kéo léch tam Ién

e=ey—h/2+a=50-25+3,5=28,9cm
o= MaRAE, -m,R,F, —k,n.N _ 1,1.2700.(21,21 - 4,02) - 1,15.1.300.10°

R, bhg 1.90.20.46,5 =0.178
a=0,198 <a,=0,6
o >2a'thy = 0,15
A =0,178.
Két ludgn: Vay thoa man diéu kién han ché cua kéo léch tam 1én.
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Diéu kién dé c4u kién di kha nang chin luc Ji -
kancNe < ]‘n‘an]:'l"giﬁl T maR;F;[ho 0 &)
k.n.Ne = 1,15.1.300.10%.28,9 = 983250 daNcm (1)

m,R,bh2A + m,R,F,(h, —a’) =1.90.20.46,520,178 +1,1.2700.4,02.(46,5 - 3,5) )
= 1207046daNcm

Két ludgn: (1) < (2) — thoa man diéu kién (*). Vay cau kién da kha nang chiu luc.

a) Kéo léch tdm nho:

1) C4u kién chiu kéo léch tam tiét dién chir nhat bxh = 20x40cm, thudc cong trinh cép

I1I, ding bé tong mac 150, c6t thép nhém CII. N6i luc do téi trong tinh todn thugc t6 hop
co ban giy ra M = 120kNm, N = 800kN

Yéu cdu : Tinh thép doc (véi a =a' = 3cm).
Gidi:
Tir diéu kién ddu bai tra phu luc ta duge:

k,=1,15 n.=1 m, = 1,1 my, = 1 o, = 0,65 Kmin = 0,2%
Ag=0439 R,=2700daN/em’ R, =70daN/cm’® hy=h-a=40-3=37cm
€ =% =%:U,15m =15cm <h/2-a=20-3=17cm — kéo léch tdm bé

e=h/2-e;-a=20-15-3=2cm
e'=ep+h/2-a'=15+40/2-3=32cm

~ k.ncNe  1,15.1.800.10%.2
* m,R!(hy—a" 1,1.2700.(37-3)

k,nN.  1,15.1.800.10%.32
m,R,(hy —a")  1,1.2700.(37-3)

BS trf F: 2912 (2,26cm?); F,: 4630 (28,27cm?).

=1,8cm’® > pi,bhg = 1,48cm®

=28,8cm® > p,,bhy

da

2) Ciu kién chiu kéo léch tam tiét dién chit nhat bxh = 30x60cm, thudc cong trinh cip
111, ding bé tong mdc 200, c6t thép nhém CII. Néi luc do tai trong tinh todn thuoc té hop
co ban gay ra M = 15kNm, N=75kN. badat F = 2:1:-!4(3.081:1112), F, =4¢22 (15,2cm?).

Yéu cdu : Kiém tra cudng do tai ti€t dién trén (v6i a = a' = 4em).

Giai:

Tir diéu kién ddu bai tra phu luc ta dugc:
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ko118 n. = I; m, = 1,1; my=1; a53=0,6; A, =042,

R,=2700daN/cm® R,=90daN/cm%  hy=h-a=60-4=56cm.
M 150 ;
F:ﬁ—ﬂ:ﬂ,2m=2[}cm{{hf2)-a=30-4=26cm—}kénl¢chtambe.
e=(h2)-eg-a=30-20-4=6¢cm
e'=¢y+(h/2)-a'=20+(60/2)-4=46cm

Cdu kién sé dam bao kha nang chiu luc néu thoa man ca (*) va (**).
k,n.Ne <m,R,.F,(h, -a) =1,15.1.75.10%.6 < 1,1.2700.3,08.(56 — 4) (*)
= 51750 < 475675daNcm
k,nNe' <m,R,E (h, -a) =1,15.1.75.10°.46 <1,1.2700.15,2.(56 — 4)

= 396750 < 2347488 daNcm (**)
Két ugn: Ca (*) va (**) deu thod 1adn, vay cfu kién da kha néng chiu luc.
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Chuong 5: TINH TOAN CAU KIEN BE TONG COT THEP
THEO TRANG THAI GIGI HAN THU HAI

1) Ddm BTCT chiu udn ¢6 tiét dién chi@t T cdnh nén véi kich thude hinh hoc: h = 70em,
b = 30cm, b, = 100cm, h, = 20cm, thudc cong trinh cap III, t6 hop luc dac biét dung be

tong mac 200, cot thép nhom CII. Ving nén da dat 3¢ 10 (2,36 cmz}, ving kéo dat 3¢ 20
(9,42 cm?) tdng béo vé a = a' = 4 cm. Mo men do tai trong tiéu chudn tic dung tai mat cit
M* = 60kNm.
Tai mit cat trén ddm cé bi nit khéng ?
Giai:
Tir diéu kién ddu bai tra phu luc duoc:
E,=2,1.10°daN/em% E,=24.10°daN/ecm% n.=0,9; R{ =11,5daN/cm%
ye=1,75 m,=1; v, =ym,=1751=175; n=E/E, = 8,75;
Diéu kién dé tiét dién trén khong bi nift:
nM® <M, = ¥\ Rg Wy
Fy4=bh + (b; - b)he +n(F, + E)=30.70 + (100 - 30).20 + 8,75.(9,42 + 2,36)
= 3603,075cm?
_0,5bh* + (b, —b)hZ /2 + nF,a + nF,hy
= .

~0,5.30.70* +(100 - 30).20° /2 + 8,75.2,36.4 + 8,75.9,42.66
3603,075

n

_93022,65
3603,075
bxl (b, —b)x,—h,) bth-x,)

‘]Qﬁ = o +

3 3
_10025,82° (100-30)(25,82-20)" 30(70-25,82)"
- 3 3 3
+8,75.2,36.(25,82 — 4)* + 8,75.9,42.(66 - 25,82)" = 1574421, 4cm”

~25.82cm

+ nF;(x" —a ) +nE(h, - x,)

Jo 15744214
h-x, 70-2582
M, =y REWyq =1,75.11,5.35634,56 = 717145,52daNcm

f

3
e = =35634,56cm

nM* = 0,9.60.10° = 54.10" daNem <M,
Két ludn: Vay mat cét trén Khong bi nit.
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2) Ddm BTCT chiu uén o ti€t dién chir T cdnh nén véi kich thuée: h = 50 cm, b = 15¢m,
h. = 10cm, b, = 40cm, thuoc cong trinh cdp III, té hop luc co ban ding bé téng mac 200,
c6t thép nhém Cl. Ving nén da dat 216 ,vang kéo dat 3$20, tdng bao vé a = a' =4 cm. Mo
men do tdi trong tiéu chudn tic dung tai mat cat M® = 500kNm.
Tai mat cét trén ddm c6 bi nit khong ?
Giai:
Tir diéu kién ddu bai tra phu luc dugc:
E,-2,1.10°daNfcm®  E,=2,4.10daN/cm’; n.=1; R§ =11,5daN/cm?%
y=1.75: m,=1; y,=ym,=1751=175 n=E/JE,=8]75.
Diéu kién dé tiét dién trén khong bi nit:
n.M® <M, =y, Rg Wy

b

F,q = bh(V'-b)h'+n(F, + F}) = 15.50+(d0-15).10+8,75.(9,42+4,02) = 1117,6cm’

_ 0,5.bh’ + (b —b)h¢ /2 + nFa +nFh,

1]

qu
_0,5.15.50% + (40~ 15).10% /2 + 8,75.4,02.4 +8,75.9,42.46
- 1117,6
W B0 oy aran
1117,6
B e ey g Ay _ :
Jqd 2 hc;n B {bc b}':;n h¢) ) b(h an] +nF (x, —a )2 % nli{hu L xn)l
_jm.Zl,f_li__(ﬂi{}- 15)(21,41-10) , 15(50 -21,41 N
3 3 3
+8.75.4,02.(21,41 - 4)* +8,75.9,42.(46 - 21,41)* = 295825cm”
]
Wyg=—2—= e T

h-x, 50-21,41
M, =y,R§W,q =1,75.11,5.10348,516 = 20826388 daNcm

nM® = 500.10* daNem > M,
Két lugn: Vay mat cat trén bi nut.
3) Ddm BTCT chiu uén c6 tiét dién chit T canh kéo véi kich thude: h = 70 cm, b = 30cm,
h. = 20cm, b. = 100cm, thudc cong trinh cdp III, t6 hop luc co ban ding bé tdng mic 200,
c6t thép nhém CII. Ving nén da dat 3¢10 {2,36::1111), viang kéo dat 3¢20 (9,42cm?),
a2 = a'= 4 cm. M6 men do tai trong tiéu chudn tic dung tai mat cit M® = 100kNm.
Tai mat cit trén ddm c6 bi nit khong 7
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Gidi:
Tir diéu kién dau bai tra phu lue duoc:
E,=21.10°daN/em’ E,=24.10°daN/cm%  n.=1; R{ = 11,5 daN/em?

y=19% my, = I; v, =ym, = 1,75.1 = 1,75; n=E/E, = 8,75;
Diéu kién dé tiét dién trén khong bi nit:

['ICMC = M“ = YlRiwqd
Fa=bh+ (b -b)h; +n (F, + E)=30.70 + (100 - 30).20 + 8,75.(9,42 + 2,36)
= 3603cm’

Sqa = 0,5.bh + (b, — b)h, [h r%f-J +nEa +nEh,
=0,5.30.70% + (100 - 30).20.(70 - 20/2) + 8,75(2,36.4 + 9,42.66) = 163022 Tcm®

Sq _ 163022,7
Fa 3603

—_

n

=4524cm

bx}  bo(h-x,)° (b, —b)(h-x,=h)
Jqd | — + k
3 3 3
_304524°  100(70-4524)° (100 -30)(70-4524-20)° |
3 3 3
+8,75.2,36.(45,24 — 4)* +8,75.9,42.(66 — 45,24)* = 35506,2 cm”

Joa _ 1500011,7
h-x, 70-4524

+nF(x, —a ) +nF,(h, —x,)?

W4 = = 60594,3cm’

M, =¥ RgWye =1,75.11,5.60594,3 = 1219460 daNcm

n M° = 1.100.10" daNem < M,

Két lugn: Vay mat cat trén khong bi nuit.

4) Dam BTCT chiu u6n c6 tiét dién chit nhat véi kich thude: h = 50 em, b = 25cm, thudc
cong trinh cap III, t8 hop luc dic biét ding bé tong mac 200, cot thép nhém CIL Ving nén
da dat 3¢10 (2,36 cm?), ving kéo dat 3¢20 (9,42 cm?) ting bao vé a = a' = 4 cm. Mo men
do téi trong tiéu chudn tdc dung tai mat cit M® = 40Tm.

Tai mat cét trén ddm c6 bi nit khong ?

Gidi:

Tir diéu kién diu bai tra phu luc dugc:
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E,=2,1.10°daN/em?; E, =24.10°daN/ecm? n,=09; R{ =11,5daN fem?
Yy=1175% my=1 y,=ym=1751=175; n=EJE,=8,75.
Diéu kién dé tiét dién trén khéng bi nut:

n‘:M: < I"fi“ = 'X|Rf-_wqd

F.,=bh+n(F,+ E)=2550+8,75.(9,42 + 2,36) = 1353,08cm*

Ll

_ 05.bh* +nEa +nEh,

F
_05.25.50° +8,75.2,36.4 +8,75.9,42.46 _35124,15 < 25.96em
1353,08 1353,08 ’
3 . 3 . .
.lqﬂ = E;EE' * "_{h a) +nF,(x, —a )1 +nk, (hy '_xnjz
3 3
- 25'2:*9‘5 4+ 2O0=2596) | ¢ 75 36.(25.96 - 4)? +8,75.9,42.(46 - 25.96 )"
= 304629cm*
J 304629
Wi = —F =12671,1en’

“h-x, 50-259
M, = 7,R{ W,y =1,75.11,5.12671,1 = 255005,9daNcm

nM° =0,9.40.10" = 36.10° daNem > M,
Két luan: Vay mat cat trén bi nit.
5) Céu kién chiu nén léch tim c6 tiét dién chit T vdi kich thudce: h = 60 cm, b = 30cm,
b. = 100, h! = 20cm, thudc cong trinh cdp II1, *0 hop luc co ban dung bé téng mac 200,

cot thép nhém CI. Ving nén di dat 3912 (3,39 cm?), viing kéo dat 3¢25 (14,73 cm?) ting
bio vé a = a' =4 cm. M6 men do tdi trong tiéu chudn téc dung tai mat cat M* = 2kNm va
luc doc N = 50kN.

Tai mat cat trén didm cd bi nit khéng ?

Giai:

Tir diéu kién ddu bai tra phu luc duge:
E, =21.10°daN/em’  E,=24.10°daN/em’  n.=1; R = 11,5 daN /em’;
v=195; my=k 1, =1.m, = 1,75.1 =1,75; n=E/E, =8,75.

Diéu kién dé :€t dién trén khong bi nit:
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o Ry

3L
Woa  Foa
F,4=bh+ (b, -b)h, +n (F, + E) =30.60 + (100-30).20 + 8,75.(14,73 + 3,39)
= 3358,55cm?
_ 0,5.bh” + (b, — b)h?/2 + nFa + nF,h,
Foa
_ 0,5.30.60% + (100 — 30).20%/2 + 8,75.3,39.4 + 8,75.14,73.56
3358,55

nN <N, =

n

_ 75336,35
3358,55

_bexa  (b.-b)xa—h)’  bh-x,)] "2
Yoo =5 ; = +nE(x, ~a )’ +nE,(h, - x,)?

=22 43cm

_1002243° (100-30)22.43-20 30(60-2243)
3 3 3
+8,75.3,39.(22,43 - 4)" +8,75.14,73.(56 - 22,43) = 1061446 8cm*

Ju 10614468

Wy = = = 28253,42cm’
h—x, 60-2243
M 2
=—=—=0,4m =40cm
© N
c
Mo TR LISALS . ies0s dsdall

e, 1) [ 4 1 ]
W,y Eo) (2825342 335855

nN° = 1.50.10* daN < N_

Két ludgn: Vay mat cit trén khong bi niit.

6) Cau kién chiu kéo c6 tiét dién chir nhat véi kich thuée: h = 60 cm, b = 30cm, thudc
cong trinh cdp IT1, té hop luc co ban ding bé tong mdc 150, c6t thép nhém CIL. Ving nén da
dat 3912 (3,39 cm?), viing kéo dat 3925 (14,73 cm?), tdng bdo vé a = a' = 4 cm. M6 men do
tai trong tieu chudn tic dung tai mat cit M® = 50kNm va luc doc N* = 150kN.

Tai mat cat trén ddm c6 bi niit khong ?

Giai:

Tir diéu kién d4u bai tra phu luc duoc:
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E,=2,1.10°daN/cm?,  E, =2,1.10°daN/em®%  n,=1; R{ =9,5 daN/em?;

y=17% my=1 7v,=ym,=1751=1]75 n=E/J/E, = 10.
Diéu kién dé cdu kién trén khong bi nit:

Y1 Ri
& _ﬂ_]
W Fy

Faa =bh +n(F,+ E)=30.60+ 10.(14,73 + 3,39) = 1981,2cm’

n.N° <N, =

_0,5.bh® +nFa +nFh,

X
n qu
0.5.30.60% +10.3,39.4 +10.14,73.56 623844
2 it ~ 31,49 m
1981,2 1981,2
3 W 3 \ .
Yog= b;“ 5 20 =) +nF,(x, —a)’ +nk (h, - x,)
3 ,4 A i 14 §
_30 ; 2 30060349 | 10.3.30.31.49 - 4) +10.14.73.(56 - 31,49y’
= 658103,42cm’
]
Wy w0008 o g
h=x, 60-31,49
gt m Ao S
(e T]J[zz 1,75]
"] S +
(W Eg 23081,8 1981,2,

nN®=1.150.10* daN > N,
Kér tudn: Viy mit ciit trén bi nit.

7) Kiém tra do ving va bé rong khe niit coa ddm don gian 2 ddu g6i tua chiu tai trong
phin bd déu vai cic so lidu sau: | = 8m. bxh = 30x70cm, bé téng M 300, ¢6t thép nhém
C11, ¢ot thép chiv kéo da dat 64628 {36,95::1712}, cOt thép chiu nén 2¢12 (ZTZEEITII}.
Pon = 26kN/m, pf@_;, = 3BkN/m. fb.h = 1300, Bnpn = (.3mm, a =7cm, a' = 3cm.

(GGiai:
Tra phu luc duge cic gia tri sau:
U= 15 daNfem®: RS = 170 daN/em’; E, = 2.9.10° daN/em?;
E, = 2.1.10°daN/cm’; n=EE,=724.
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Tinh do vong
a) Tinh f, (do toan bé P tdc dung ngdn han) véi v=05

_SMT
' 48 B
c1d
M,::qsl ={38+826]82 _ sinpi

Kiém tra nift cho mat cit:

F,=bh +n (F, + E)=30.70 + 7,24.(36,95 + 2,26) = 2383,88cm’

_ 0,5.bh? +nF,a +nF,hy
Fao
_0.5.30.70° +7,24.2,26.3 +7.24.36,95.63 _ 90402,7
2383,88 2383,88

~37.92cm

bx. blh-x,)
Jog =—=+
=g 3

_30.37.92" 30(70-37,92)°
3
= 1063628,4cm*

W Jqa _ 1063628.4
qd
h-x, 70-3792

+nE(x, —a) + nE (hy - x,)°

+7,24.2.26.3792 -3Y +7,24.36,95.(63 — 37,92)

=133155,49cm’

M, = ¥Rk Wyq =1,75.15.33155,49 = 87033 1,8daNcm = 87kNm
nM°> M, . Vay ddm bi nit. Tinh d6 cing cla didm theo cong thic:

EEFEZ]{}I'O = i)
Bngh =
Wa

Xdc dinh céc tri s6 trong cong thifc trén:

Chiéu cao viing nén X:

; X 0,7 B
Tacé: p===1- > X=—
X 100p +1 Q

M® 51,210

- ~=0,253
REbh2  170.30.63
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B _3695 .00
bhy 30.6

H

LS )

2]

E, 2110

=724
E, 2.9.10°

Tiét dién chir nhat cot kép &' = 2a/hy = 2.3/63 = 0,1

nE, _ 7,24.2,26
vbhy,  0,5.30.63

T=vil- 5; =0,0173(1-0,1/2)=0,0164 y' = .=0,0173

I 1

1.8+ [+5L+T) L8+ 1+5(0,253+0,0164)
10pn 10.0,0195.7,24
E>a'fhy =3/63=0,048 — c6t kép
x =Ehy =0,289.63 = 18,2cm
o s 1862? =23,86cm
o S DR ... S
100.0,0195 + 1
e Tinh Z,:
. §'y +E] 1.0, 2897
7, =|1- Y+E" s I—U 1 DGI?3+G23_9F_ 63=54.23
2y'+8) 2.(0,0173+0,289)
e Tinh y,:
L 5
5y = 4 L L 2555,15kg /cm’
EZ, 36,95.53,23
Tra phu luc véinu = 7,24.0,0195=0,141 va o,
w, > 095 lay y, =1
Thay vao B, 1a cé:
£ .
B, = 21:10°36.95.54.2363-23.86) _ | (47 101y oern?

1
f 5582 10°.800°

| = —=2,07cm
48.1,647.10

b) Tinh f, (do tdc dung ngdn han cua Pylvav=20,>5

cy2 i
ve < O _ 268

= =20,8Tm
8
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B - EBEZih-x)
ngh =

Ya
Xac dinh céc tri s trong cong thiic:

e Chiéu cao ving nén X:

2 20,8.
L= i 5 = FO’B 105? =(0,103
Ribh; 170.30.63
Tinh todn y' twong tu phén a:
E= : = l =0,341
1.8+ 1+5(L+T) L8+ 1+ 5{0,103+0,01'64)
10pn 10.0,0195.7,24
x=Ehy =0,341.63 =21,48cm
- X 21,48 B
x—;- i 0.7 =28,16cm
100.0,0195+1
- Tinl‘ zt:
i 2 2
7, = 1_8 Y+E & 1_0,1.0,01?3+0,341 63 = 52.63cm
2(y'+E) 2.(0,0173+0,341)
e Tinh y,:
g, M 20810 _ 1069,58 daN/cm?

“EZ, 36,95.52.63
Tra phu luc véi np = 7,24.0,0195 =C.141 va o, ; , = 0,71
‘Thay vao B, ta co:

2,1.10%.36,95.52,63(63 — 28,16)
B, = 0,71

. 5.20,3.;05.3{::?2 ——
48.2,004.10

=2,004.10"'daNe¢m?

£

c¢) Tinh f; (do tdc dung dai han cua Py,) va v= 0,15
M* = 208kNm

Q" +p°

8q° +p

Bﬂh = Engh
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Y E:'__gFaZ‘I[hn _;}
V.

B neh

Xic dinh cdc tri 56 trong cong thic:
¢ Chiét cao vung nén X:

. nF, _ 7,24.2,26 _
X vbh, 0.153063

0,058

T=vy(l —%} =0,058(1-0,1/2)=0,055

1 1

= = =0,327
18+ 1+5(L+T) 18+ 1+5(0,103 + 0,055)
10un 10.0,0195.7,24
x =Eh, =0,327.63 = 20,6cm
x=o 2066? =27,03cm
2 = ’
100.0,0195 + 1
. Ti“h ?11:
r 2 2
7, = 1H5 Y+E . 0,1.0,058 + 0,327 63 = 53,80m
2(y'+%) 2.(0,058+0,327)
* Tinh y,:
o, s 20,8.10° =1046,3kg /cm®

“EZ, 3695538
Tra phuluc vé1 n.p = 7,24.0,0195 = 0,141 va o,
w, =071

i =2_1Eif_l.= 20,71+ 1 ~ 0,807

3 3
Thay vé> B, ta co:

ﬁ —
B, = 2110369553863 -27.03) | o6 1511 ganom?

0,807

By, = B; =1,86.10" Ema—‘—ng: 1,3232daNcm’
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_5.20,8.10°.800%
48.1,323.10"

fa =1,04cm

Tinh f tdng cong:
f=f-f,+f;=207-0,69+1,04=242m
f/1 =2,42/800 = 1/330 < 1/300

Két lugn : Vay thod mén yéu cdu vé do vong.

Tinh bé rong khe nitt a,
Theo cong thic cla tiéu chudn TCVN 4116-85;

Uy — Gy

i, = ken N4 - li}ﬁp}\fa

Cau kién chiu uén: k = 1

Thép thanh cé go: n =1

Céu kiénkho : 6, =0

Xac dinh a,,,, véic = 1; ngh = 512 - 208 = 304 kNm.

s 1 - = 3”‘4'1052 =0,15 : T=y( -2)=0,0173(1-0,1/2) = 0,0164
REbhZ  170.30.63 2

1 1
5= 1+5(L+T) . 1+5(0,15+0,0164)

18 18
T I ¥ 710.0.0195.7.24

= 0,323

' 2 2
Zoah - RES f oty OO DO e 83,1 85em
2y'+E) 240,0173 +0,323)

_M° 304.10°
EZ, 36,95.53,183

= 1546,98 daN/cm’

Ca

dnngh = B o ST?;GB 7.(4- 1.95}@ =0,056mm

Xic dinh a 4, vGi c = 1,3; o, = 1046,3daN/cm’

Apogn =1.1,3.1. ;O:'?:; 7.(4-1,95)/28 = 0,049mm

8 = dnpgh + Angp = 0,056 + 0,049 =0,105mm < Angh
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PHAN 3
BAI TAP AP DUNG

Chueong 3: CAU KIEN CHIU UON

Bai 1. Cho dam thudc cong trinh cdp II1, tiét dién chir nhat ¢6 chiéu rong b = 20cm,
chicu cao h = 50cm, diing bé tong mac M200, c6t thép nhém AL Mé men uén do tai trong
tiéu chudn gay ra [a M* = 122kNm. Chiéu diy ting bao vé thiét ké 13 a = 7ecm: a' = 3cm.
Tinh toan va bo tri cot thép doc?

Ddp 6" C6t don, F, = 19,75 cm’.

Bai 2. Cho dim thudc cong trinh cap III ding vat liéu bé tong mac M200, c6t thép nhém
CIL. M6 men uén do tai trong tinh todn gay ra la M,, = 200kNm. Chiéu day tdng béo vé thiét
ké ld a = a" = 3cm. Hay chon tiét dién hop ly va tinh todn cot thép doc cho tiét dién chon?

Dap s6: bxh = 30x55 cm ; F, = 18,53 cm’.

Bai 3. Cho dam thudc céng trinh cap 11, tiét dién chir nhat ¢ kich thudc bxh = 25x50 cm
ding bé tong mac M 150, cot thép nhom CI. Mién kéo dat 2¢16. Kiém tra kha ning chiu luc
cua dim khi chiu téc dung M,, = 30kNm thudc t& hop luc co ban? V&i chiéu day ting bao
vé a = 3cn.

Ddp sd: My, = 44kNm >k, .n .M = 34,5kNm = Dém di kha nang chiu lyc.

Bai 4. Cho dam thudc ¢ong trinh cap I chiu tic dung cha té hop tai trong co ban, tiél
dién chit nhat b = 30cm; h = 60cm, bé téng mde M200, ¢t thép nhém Al Chiéu day ting
bido vé a = Tem, a' = 3em. Nai luc tinh todn M = 3234 kNm. Tinh todn va bé tri thép doc?

Pdp s¢- E = 3,35cm?; E, = 43,58cm?.

Bai 5. Cho dam thudc cong trinh cép III 16 hop co ban, tiét dién chir nhat b = 25¢m;

h = 45cm lam bang bé 1ong mdc M200, ¢t thép nhom CIL. Tai mién nén ciia tiét dién da dat

2012(E' = 2,26cm?). Chiéu day ting bao vé a = a' = 3cm. Hay tinh todn va bé tri c6t thép

F, tai mat cit cd noi luc tinh todn M = 150kNm?

Ddp 56 F, = 23,53cm’.

Bai 6. Didm bé tong mac M 150 thuée cong trinh cap III ti€t dién chir nhat ¢6 kich thudc

b = 23c¢m, h = 50cm chiu tic dung cua 16 luc ¢d ban, cot thép nhém CI. Mién kéo clia ddm

dat 8616(8,0dcm’), mién nén dat 2612(2,20cm”). Chiéu day ting bao vé a = a' = 4cm. Hay
kiém tra kha ning chiu lyc cia ddm tai mat cit 6 noi lyc tinh todn M, = 150kNm ?

Ddp s Dam khong di kha nang chiu luc.
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Bai 7. Cho ddm thudc cong trinh cdp III, tiét dién chir T c6 kich thude: b = 150cm,
h. = 10cm, h = 60cm, b = 30cm. Ddm lam béng vat liéu bé tong mac M200 cé6t thép nhom
Al, a = 5cm. Tinh todn va bé tri c6t thép doc tai mat cit c6 noi luc M,, = 200kNm?

Ddp s6: F, = 18,56cm’.

Bai 8. Cho ddm thuéc cong trinh c4p III chiu tdc dung ciia té hop tai trong dac biét. Tiét

dién ddm T cénh dat trong mién nén b = 20cm, h = 50cm, bi = 30cm, h; = 10cm, dung vit

liéu bé tong mac M200 c6t thép nhém CII, a = a’ = 4cm. M6 men uén tinh todn do td hop
luc co ban gdy ra tai mat cat tinh todn Ia M = 180kNm. Hay tinh todn va b6 tri thép doc.

Ddp s6: F, =2 1.3?{:“‘!2; = G.SEcmz.

Bai 9. Ddm bé téng mdc M150, iét dién chit T cdnh nam trong mién nén ¢6 cic kich
thuée: b, = 50cm, he = 15cm, b= 30cm, h = 60cm thudc cong trinh cdp II1, chiu tic dung
chia t8 hop luc co ban, c6t thép nhém AIL O mién kéo ciia tiét dien dat 4920, mién nén dat
2¢12; a = a' = 4cm. Hay kiém tra kha ning chju luc clia ddm tai mat cit c6 M, = 100kNm .

Ddp 56 Dam dam bao diéu kién chiu luc tai mat cit kiém tra.

Bai 10. Cho ddm don thudc cong trinh cép III chiu tdc dung cia t6 hop luc co ban, ti€t
dién chir nhat b = 30cm, h = 70c¢m dung bé tong mdc M150, c¢6t thép nhém AL Dam chiu
tdc dung cua tai trong phian b6 déu q" = 37,5T/m. Tinh c6t dai, c6t xién theo phuong phap
trang thai gidi han.

Ddp 56 u_,, = 58,5cm, n =2, f, = 0,5cm*

= 23,3cm, u = 20cm, f, = 0,5cm?

YUnmin
Qa, > k,n.Q nén khong cin tinh cot xién.

Bai 11. Tinh kha nang chiu luc c it Qg theo trang thai gidi han cla ddm thuéc cong
trinh cdp III, chiu tai trong phan bd déu 1 = 4m, tiét dién chir nhat b = 25cm, h = 55cm.
Dung vat liéu bé tong mac M250 da dat ¢t doc thude nhém Al a = dem. Cét dai ¢8, bude
dai u = 20cm, m,, = 1,1; my, = 0,9. S6 nhadnh dai n = 2. Vdi tdi trong q,,, bing bao nhiéu
thi dim khong bi phé hoai bdi luc cit?

Didp 56 Qy, = 19487,94daN: q,.,, = 8120,9daN/m.
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Chuong 4: CAU KIEN CHIU NEN, CHIU KEO

1. Cau kién chiu nén ding tam

Bai 1. Cau kién chiu nén ding tam tiét dién chir nhat b, = 20cm, b, = 25cm thudc cong
trinh cdp III chiéu dai tinh todn |, = 4m, ding vét liéu bé tong mac M200 cét thép nhém Al,
ndi luc do tai trong tinh todn cla 16 hop luc co ban gy ra Ny, = 150kN; N,y = 220kN.
Tinh todn va bé tri ¢6t thép chiu luc?

Dap s6: F, = 3,22cm’.

Bai 2. Ciu kién chiu nén ding tam tiét dién vudng thudc cong trinh cip III, chiéu dai
tinh todn 1, = 4m, ding vit liéu bé tong mic M200, c6t thép nhém All, néi luc do tai trong
tinh todn gay ra Ny, = 150kN, N, = 200kN. Hay chon kich thu6c tiét dién va tinh c6t thép?

Ddp s6- b = 18,3cm, chon b= 20cm; F, = 1,78cm’.

Bai 3. Cau kién chiu n¢n ding tam 1iét dién chir nhat ¢é b = 25¢cm; h = 30cm, thude
cong trinh cép III, chicu dai tinh toan 1, = 3m, ding vat liéu bé 16ng mac M250, cot thép
nhém Al dat 4¢18. Noi luc do tai trong tinh toén thudc 6 hop luc co ban gay ra:
Ny = 100kN, N, = 150kN. Ki¢m: tra kha nang chiu lyc clia cau kién?

Ddp so: Ciu kién dam bao diéu kién chiu luc.

2. Cau kién chiu nén léch tam

Bai 4. Ciu kién chiu nén léch tdm ¢6 i€t dién chir nhat b = 30cm, h = 45cm, thudc cong
teinh cdp I, 16 hop tai trong co ban Ding vat liéu bé tong mac M200, c6t thép nhém All,
chifu day ting bao vé 3,5cm, chiéu dii tinh todn |, = 4m. Duéi tdc dung cia tai trong tinh
todn gay ra: My, = S9kNm; N, = 250kN; My, = 100kNm; Ny, = 400kN. Hay tinh cot
thép chiu luyc (Fa, Fa')?

Pép so: F = 11,18em’; F, = 8,64cm”.

Bai 5. Cau kién chiu nén léch tam ¢6 ti€t dién chit nhat b = 50cm, h = 70cm, thudc cong
trinh cép II, chiu tdc dung cla t6 hop tai trong ddc biét. Vat liéu ding la bé tdng méc
M200, cét thép nhém All Chiéu dav ting bao vé 1a 4cm. Noi luc do tai trong tinh toan gay
ra la My, = 300kNm; Ny, = 1000kN; M,y = 227kNm; N, = 550kN. Chiéu dai tinh toan
cua céu kién 1, = 6m. Hay tinh todn v b6 tri c6t thép doi ximg (F, = E)?

Pdp s6- F, = E = 16,8cm™.

Bai 6. Ciu kién chiu nén léch tim cé tiét dién chir nhat b = 35cm, h = 80cm. Chiéu day
ting bdo vé a = 7cm, a' = 4em thudc cdng trinh cdp 11, 10 hop luc co ban, Diing vat liéu bé
1ong mac M200, c6t thép nhém Al, chiéu dai tinh todn |, = 3m. N¢i luc tinh todn M =
600kNm; N = 1200kN. Hiy kiém tra k14 nang chiu luc clia cdu kién khi lam viéc?

Ddp s6: Cau kién khong ddm bao diéu kién chiu luc.
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Bai 7. Cau kién chiu nén léch tam c6 ti€l dién chit nhat b = 20cm, h = 45c¢m, thugc cong
trinh cdp II, chiéu dai tinh todn |, = 3m. Diang vat liéu bé téng mac M200, c6t thép nhém
AIL Noi lyc tinh todn do 3 hop t3i trong dic biét gay ra M = 112kNm; N = 1100kN. Cét
thép & mién nén da dat 4920, mién kéo dat 2¢18. Chiéu day tdng bdo vé a = a’' = 4cm. Hay
kiém tra kha nang chiu luc clia cdu kién khi lam viéc?

Ddp 56 Cau kién khong di kha ning chiu luc.

3. Cau kién chiu kéo diing tam

Bai 9. Cdu kién chiu kéo ding tdm cé tiét dién chit nhat b = 20cm, h = 25cm, thudc
cong trinh cap III. Ding vat liéu bé tong mac M200, c6t thép nhém AIL Néi luc do tai trong
tinh todn thudc t6 hop co ban gay ra N = 200kN. Tinh todn va bé tri c6t thép chiu luc?

Ddp s6: F, = 7,73cm’,

Bai 10. Ciu kién chiu kéo ding tam cob tiét dién chir nhat b = 25¢m, h = 40cm, thudc
cong trinh cap III. Dang vit liéu bé tong mac M200, cot thép nhém Al Noi luc do tai
trong tinh todn thudc t6 hop co ban giy ra N = 180kN. C&t thép chiu luc da ¢at 4¢16 tai 4
géc cha tiét dién. Hay kiém tra kha nang chiu luc cua ciu kién?

Ddp 56~ Cau kién dit kha nang chiu luc.

4, Cau kién chiu kéo léch tam

Bai 11. Cau kién chiu kéo léch tam c6 tiét dién chit nhat b = 40cm, h = 60cm, thudc
cong trinh cdp II, chiu tic dung cta to hop luc dac biét. Dung vat liéu bé tong mac M150,
cot thép nhém Al Noi luc do tai trong tinh todn giy ra M = 300kNm; N = 750kN. Chiéu
day tang bao vé thiét k€ a = a' = 4cm. Hay tinh todn va bg tri c6t thép chiu luc?

Ddp 56 F, = 44,5cm?%; E = /i, = 2,24cm’.

Bai 12. Cau kién chiu kéo léch tdm cé tiét dién chit nhat b = 40cm, h = 60cm, thudc
cong trinh cdp III, chiu tic dung cta td hop luc co ban. Diing vét liéu bé tong mac M200,
c6t thép nhém AlL Noi lyc tinh todn do tai trong gy ra M = 60kNm; N = 750kN. Chiéu
day tdng bao vé thiét ké a = a' = 4cm. Hay tinh todn va bo tri cot thép chiu luc?

Ddp 56+ F, = 19,64 cm®; F! = 10,18 cm’.

Bai 13. Ciu kién chiu kéo léch tdm c6 tiét dién chir nhat b = 25¢cm, h = 60cm thudc cong
trinh cdp III, chiu .dc dung cla t6 hop luc dic biét. Ding vat liéu bé tong mdc M200, cot
thép nhém AIL C6t thép chiu luc di dat F! = 2916 (4,02cm?®) F, = 6¢25 (29,45cm?). Kiém
tra kha nang chiu luc clia cdu kién véi ndi luc tinh toin M = 250kNm; N = 250kN?

Ddp s6: Cau kién da kha nang chiu luc.

Bai 14. Cdu kién chiu kéo léch tim c6 tiét dién chir nhat b = 35¢m, h = 60cm thudc cong
trinh cap III, chiu tic dung cha t6 hop luc dac biét. Dung vat liéu bé tong mac M250, cot
thép nhém CII. Cot thép chiu luc di dat E, = 2¢16 (4,02¢m2} F, = 4422 {]5T2cmz]. Kiém
tra kha nang chiu lic cla cu kién véi ndi luc tinh todn M = 16kNm; N = BOKN?

Ddp s6: Cau kién di kha nang chiu luc,
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Chuong 5: TINH TOAN THEO TRANG THAI GIOI HAN THU HAI

Bai 1. Dam chiu udn, tiét dién mgang chir nhdt b = 25¢cm; h = 60cm. Ta: viing chiu kéo
dat 3414 (4,62cm?); vilng chiu nén ¢a dat 3610 (2.36cm?). Tang bao vé day a = a' = 3cm.
Vat liéu bé tong mac M200, cot thép nhém CL Diam thude cong trinh cdp II:, chiu tic dung
cia td hop luc co ban.

1. Xac dinh mé men chong nint ¢cha cam?

2. Tai tiét dién c6 mé men do tdi trong tiéu chudn gay ra M* = 23,5kNm ddm c6 bi nit
khong?

Ddp 56 1) M, = 287504,5 daNcm
2) n.M" = 235000 daNm. Vay, khong bi nit.

Bai 2. Dam chiu uén, tiét dién rigang chir nhat ¢6 b = 25cm; h = 50cm, thudc coéng trinh
cdp 111, 16 hop luc dac biét. Vat ligu dung bé téng M200, c6t thép nhém CII. Tai viing nén
da dat 3410 (2,36cm?), ving kéo da dat 3¢2ﬂ[9.42¢m2} a =a' = 4cm. M6 men do tai trong
tiéu chudn tac dung tai mat cat tinh toan M® = 40kNm. Hay kiém tra tai ma cit trén ddm
c0 b1 nit khéng?

Ddp s6: M = 255000 daNcm.
n.M" = 360000 daNcm. Vay ddm bi nift.

Bai 3. Cau kién chiu nén l¢ch tam tiét dién chit [ ¢é cdc kich thudc nhu sav: b = 40cm ;

h = 60cm; b, = b, = 80cm; h, = h! = 20cm; vat liéu ding bé tong mac M200, c6t thép

nhom AIlL Mién kéo dat 2¢22+3¢16; mién nén dat 5¢22. Ting bdo vé a = a' = 4cm. Hay
xdc dinh kha nang chong nirt cla céu kién.

Pdp s6: N, = 45160,04 daN.

Bai 4. Ciu kién chiu nén léch tam 1iét dién chir T ¢6 cdc kich thude nhu sau: b = 40cm;

h = 60cm; b = 80cm; h. = 20cm; Vit liéu dung bétong mac M200, cdt thér nhém AllL

Mién kéo dat 2¢22+3616; mién nén dat 5622. Tang bao vé a = a' = 4cm. Hay xac dinh kha
ning chdng nift cua ciu kién.

Ddp s6: N, = 33236,96 daN.

Bai S. Tinh toan kiém tra do vong va bé rong khe nit clia ddm don 2 ddu khép, chiu tai
trong phan b6 déu vdi cic s6 liéu sau: | = 6m, bxh = 30x60cm, a = 7cm, a’ = 3cm, dung vét
liéu bé tong M300. cét thép nhém CII. Tai ving chiu kéo cua ddm da dat 6¢28, tai ving
chiu nén da dat 3¢12. Cho biét: tai trong phén bé tic dung dai han q° = 26 kN/m; 1ai trong
phan b tic dung ngan han p* =38 kN/m; f,;, = 1/300; a,,, = 0,3mm;

Ddp s6: D6 vong tong cong f = 1,98 cm.
Bé rong khe nit a, = 0,102cm.
Két lugn: Dam dam bao diéu kién bién dang.
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PHAN 4

PO AN MON HOC
KET CAU BE TONG COT THEP

A. TAI LIEU THIET KE

Kénh din nuéc N di qua mot ving triing. Sau khi so sdnh cdc phuong dn da chon ra
phuong dn xay dung mét cdu médng bang bé tong cot thép. Dua vao dia hinh, qua tinh todn
thuy luc va thuy néng ngudi ta di xdc dinh dugc kich thude va mifc nude yéu cdu trong ciu
mang nhu sau:

- Chiéu dai mang; L=30m.

- Bé réng mang: B=32m.

- Cot nudc I6n nhat trong mang: H_,, =22 m.

3 !
i i

JIL%I'ITI_ 73 7 AL
* U X OK

Lol

Sor do cdu mdng
1. Thdn mang; 2. Tru da; 3. Néi tiép

B "
, , - 1
Cat ngang mang 7ok
I Lédi g n \
2. Vich mang 2 +
3. Ddy mang :
. Ddmds dsc i 7 ﬁff_;;, 3 el b
5. Khung dé 47_ ,/ ? ,
4
L]

Ving xay dung cong trinh c6 cutmg do gi6 g, = 1,2 kN/m*, hé s6 Kgis giy = 0.8, hé so
Kgio hae = 0,6. Ciu ming thudc cong trinh cp III. Dung bé tong mdc M200, cot thép nhom

CII. Dung trong bé tong v, =5 N
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‘['va cdc phu luc trong gido trich Két c:4u Bé tong cdt thép duge céc s liéu sau:
k, = 1,15; R, = 90 daNfem’ R, = 7.5; daN/em% R,* = 11,5 daN/em% R, = 11,5
daNfcm% R, = R', = 2700 daN/cm*; my, = 0.%; o = 0,6; A, = 0,42; E, = 2,1.10° daN/em?;

2 E, . | f 1

E =2:.10" daN/em®;n = E_l: = 8,75 Fpin = 11 %; 3,5, = 0,24 mm; [T} =ﬁ'
B. TINH TOAN KET CAU CAC BO PHAN CAU MANG

Tinh noi luc trong cc bo phin cdu ming véi cdc t6 hop tai trong: ¢ ban, dic biét, trong
thoi gian thi cong. Trong pham vi d6 dn nay chi tinh todn cho mét truéng hop t6 hop tai
trong co ban.

1. Lé ngudi di

1.1. So dé tinh todn

Cit 1 m dai theo chiéu doc médng xe:m nhu mot ddm cong x6n ngam tai ddu vidch mang.
Chon bé rong 1€ L, = 0,8 m. Chiéu Jay 1é thay déi d4n h; = 8+12 cm. Trong tinh todn 13y
chiéu day trung binh h = [0 cm.

h—
N S
I

o E|

]
—

Hinh 1-1, Scr dé tinh todn Ié nguert di

1.2. Tdi trong tdc dung
a) Trong lugng ban thdn (q,,):

Qy =7y -h.lm=250,1 1=25kN/m.

b. Tdi trong nguoi (q,,): Tai trong dc ngudi 6 the 18y so bo bang 2 kN/m*

Qpe =2.1m =2 kN/m

Tai trong tinh todn tdng cong tdc cung 1&u 1€ ngudi di:
Qie = My Qo + “ngqng

Trong d6: ny, = 1,05; n,,, = 1,1 la céic hé s6 vuot 1ai.

g = 10525+ 122 =5,025%N/m
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1.3. Xdc dinh néi luc

g, = 5,025 kN/m §
OO TIITy
tLEE
Hinh 1-2. Biéu dé :DI [1 %@
néi luc Ié ngusi di. g
ﬂiﬂﬂﬂﬂIHHIHI[EC)
=t

1.4. Tinh todn, bo tri cot thép
o Tinh todn thép cho mat c6 m6 men 16n nhét (mat cit ngdm): M = 1,608 kNm.
Tiét dién chit nhat b= 100 cm, h = 10 cm. Chona =2 cm, hy= 8 em.

k,n M 1,15.1.16080
mpR,bh3  1.90.100.8

myR,bhoa _ 1.90.100.8.0,033
m,R, 1,1.2700

A=

=0,032 - a =0,033.

F,=

Ll

=0,79 cm’

B& tri 5¢8/1m (2,51 cm?). B& tri thép cdu tao vudng géc 4¢6/1m.
 Kiém tra diéu kién cudmg d6 theo luc cat Q (tinh véi Q,,, = 402 daN)
k;my,sR,bhy=0,8.0,9.7,5.100.8 = 4320 daN.
kon.Q = 1,15.1. 402 = 462,3 daN.
kan.Q < kymyR;bhy. Khong céan dat cét ngang.
* B0 tri thép lé ngudi di.

Hinh 1-3. B&' 1ri
thép 1€ ngudi di

2. Vach mang
2.1. So do tinh todn

Cét 1m dai doc theo chiéu dai mang. Vich médng duge tinh todn nhu mot dim coéng x6n
ngam tai ddy mang va dim doc. So bd chon céc kich thude vach méng:
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- Chiéu cao vich: H, = Hpx +8=2,2+0,5=2,7m (&: do cao an toan, ldy = 0,5 m)
- Bé day vach thay ddi ddn h, = 12 + 20 cm.

12

L_'__————-

2. 7Tm

20

Hinh 2-1. 5o dé tinh todn vach mdng

2.2. Tdi trong tde dung

Do diéu kién 1am viéc ctia viach méng nén tai trong tdc dung gom:
- M6 men tap trung do ngudi di trén 1€ truyén xuéng: M
- M6 men do trong lugng ban than 1€ di: M;;

ﬂg‘

- Ap luc nudc tuong tng voi H,_ 0 g,
- Ap luc gi6 (gém gi6 ddy va gi6 hiit): q, ;
Céc tai trong nay gdy cing trong va cing ngoal vich mang.
- Céc 1ai trong gay cang ngoai: M), gy
_gqli_2508

M| = ; - =0,8 kNm; M, =n M| = 1,05.0,8 = 0,84 kNm.,

Qg = kgaQglm = 0,8.1,2.1 = 0,96 kN/m ; qgq = n, Qga = 1,3.0,96 = 1,248 kN/m

- C4c tai trong gay cang trong: M, M., q,, Qgp!
M/ =0.8 kNm ; M, = 0,84 kNm.
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Me, o Gl 208
2

M, =1n,, MS, =1,2.0,64 = 0,768 kNm.

= 0,64 kNm;

Biéu d6 dp luc nudc cé dang hinh tam gidc:
@ ama = KafyHo ] = 1,3.10.2,2.1 = 28,6 kN/m;
Qnmax = M q nmax = 1-28,6 = 28,6 kN/m
Trong d6: k4 12 hé s6 dong
G = Kgy-Qg 1 =0,6.1,2.1 = 0,72 KN/m ; g, = 0, @5, = 1,3.0,72 = 0,936 kN/m

M,, = 0,768 kNm

=0,
M, [;kﬂm M, = 0,84 kH@

) m
3l e
E
= =
Worrrrrd .
Qu = 1,248 KN/m g = 0,936 kN/m

Truémg hop cang ngoai Trudng hop cing trong

Hinh 2-2. Tai trong tac dung lén vach mdng.

2.3. Xdc dinh noi luc
2.3.1. Truomg hop cdng ngodi

Hinh 2-3. Biéu do
néi licc vach mdng
(Trudmg hop cdng ngoai)

[TTTTTITTTITTITI0TI

4 349kNm 084kNm YATEN

w W e @
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Xét mat cit nguy hiém nhat (mat cit ngam).
M =M, + My,
M7 =0,8 kNm ; M, = 0,84 kNm.

=] —gEdHE e DI%‘E‘?Z

M:,d 5 =3,4992 kNm:
Mgy =n, M;d =1,3.3,4992 = 4,549 kNm
M =4,549 - 0,84 = 3,709 kNm

'l 1 2 Truong hop cdng trong

:
=

[TTTTTTTITITTTIToaT

= S =

08kNm 0,768 KNm 23,0707 kNm 3.4117 kNm 31,46 kN
® @ & @ © @
Hinh 2-4. Biéu dé néi luc vach mdng (Trucng hap cdng trong)
Xét mat cat nguy hiém nhét (mat cit ngam).
M=M, + M, +M,+ Mg,
M; =0,8 kNm; M, = 0,84 kNm.
M:s = 0,64 kNm; Mng= 0,768 kINm.

i 45 max oy _ 2862,2°
n— '5 -

M, =n, M} =1.23,0707 = 23,0707 kNm

= 23,0707 kNm;

g Gl OprEy
B 2

My, = ng M§, =1,3.2,6244 = 3,4117 kNm

= 2,6244 kNmn;

M =0,84 + 0,786 + 23,0707 + 3,4117 = 28,1084 kNm.
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Q=Q1+Qng+Qn+Qgh'

Q=0;Q,=0
Qn:_ ':Iman;ma: = 28!6=2!2 = 31,46‘ kN

Qg = qgpH, = 0,936.2,7=2,53 kN.
Q=31,46+2,53=3399 kN

2.4. Tinh todn, bé tri cét thép
Tiét dién tinh toan hinh chir nhit b = 100 ¢cm, h = 20 cm.

Chona=2cm,h,=h-a=18cm.
24.1. Trigng hop cdng ngoai. {M = 3,7090 kNm).

k.ncM o 1,15.1.37090

A= S 2
m R bhj 1.90.100.18

=0,015 - a =0,015.

myR,bhoa _ 1.90.100.18.0,015

= 0,78 cm?
m,R, 1,152700

F.=

B

Chon 568/1m (2,51 cm?).
2.4.2. Truong hop cang trong (M = 28,1084 kNm).

k,ncM  1,15.1.281084

A= > = :
myR,bh}  1.90.100.18

=011l »>a=0,11

myR,bhoa _ 1.90.100.18.0,11

= 5% 7% em?.
m,.R, 1L15.2700

F,=

i

Chon F, = 5¢12/m (5,65 cm?).
Kiém tra diéu kién cudng do theo luc cit Q
Kiém tra cho trudng hgp cing trong:
k,my, R, bhg = 0,8.0,9.7,5.100.18 = 9720 daN.
k.n.Q = 1,15.1. 3399 = 3910 daN
k,n.Q < k;my,R,bh,. Khong cin dit c6t ngang.
Bé 1ri cot thép
Lap trong: 5¢12/Im
Lép ngoai: 5¢8/1m
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Doc theo phuong dong chay bo tri 2 16p thép cam tao 448/1m.

ks

AN g8

Hinh 2-5. Bé tri thép vdch mdng.

2.5. Kiém tra nitt
Kiém tra cho truémg hop cing trong

M= M{ + M[, + M; + Mg, =08+ 0,64 + 23,0707 + 2,6244 = 27,1351 kNm
Diéu kién dé cau kién khong bi nin:

n. M <M, =7, Ry W,

¥ =y = L1715 =L (odiymg = 1:y= 1,73)

J

N e
Lo h-x,
2 2
EE-. VBN SaEE el . g5 cEs 1R 8752510
" T bh+n(F +F)  10020+8,75.(5.65+2.51)
X,= 10,1 cm.
3 3
Jqd 2 hxn 1 b‘.h -’Ln) g ﬂFa(h;] _xn}z +nF§:(H“ ‘_H.)'Z

5
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3
Y= 1()0.;(),1 + 1mun3—1ﬂ, b’ +8,75.5,65(18 10,17 +8,75.2,51.(10,1 -2

Jge = 71213,02 cm®

Jo _ 71213,02
h—x, 20-10,

Woa= =7193,23 cm’

M, =y, R§ W4 = 1,75.11,5.7193,23 = 144763,84 daNcm.
nM®=1.271351 = 271351 daNecm > M,
Kéi lugn: Mat cat sat diy méng bi nit.
Tinh todn bé réng khe nin.
an = an + 2p).
Trong dé: a,,,, a,,- Bé rong khe niit do tai trong téc dung dai han va ngan han gy ra.
M= M + M =0.8 + 23,0707 = 23,8707 kNm = 238707 daNcm.
M tgn= My, + Mgy, = 0,64 +2,6244 = 3,2644 kNm = 32644 daNcm.
Tinh bé rong khe niit a, theo cong thiic kinh nghiém

Oa) —Op

a, =kem 7.4 - 100. p).Vd

Ca2 —

%0 7.(4-100. ) Ja
£ m

any = keom

_ M& 238707
EZ, 5,65.15,3

o, =2761,4 daN/cm®

ML 32644
EZ, 5,65.153
(Z,=1n.h,=0,85.18 = 15,3 cm; n: Tra bang 5-1).

2761,4 — 200
an - 1|1’3r1| P o e T
: 2,1.10°

Gy =377,63 daN/em? .

7.(4-100.0,0031)./12 = 0,14 mm.

a,=LLL 3-”2'63 ;}300 7.(4-100.0,0031)./12 = 0,01 mm

L

a,=0,15mm<a, g

e

Két ludn: Vay bé rong khe nin dam bao yéu cdu thiét keé.
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3. Pay mang

3.1. So do tinh todn

Cit Im dai vuong goc véi chiéu dong chdy, diy mang duge tinh nhu mot ddm lién tuc 2
nhip cé goi dd la cdc dam doc.

So b chon kich thudc day méng nhu sau:

- Chiéu day ban ddy hy =25m

- Bé rong ddy mang B= 3,4 m.

- Chiéu dai nhipl = 1,75 m.

(Chon bé rong dam b, = 30 cm).

| ]

: :

20cm

| 1.75m | 1,75m |

Hinh 3-1. So dé tinh todn ddy mdng.

3.2 Tadi trong tdc dung
- Tdi trong bdn thdn:
a5 =yl = 25.0,25.1 = 6,25 kN/m;
qQg=nygqg = 1,05.6,25 = 6,56 kN/m.
- Tdi trong mitde ing voi cot meoc H,,,
Q5 = kgr,Hop1 = 1,310 2,2.1 = 28,6 kN/m;
Qrax = Ny G oax = 1.28,6 = 28,6 kN/m
M = 23,0707 kNm; M, = 23,0707 kNm.
- Td? trong mitdc tng véi mirc nitde ¢t nuic nguy hiém (H,,)

g LS
SR RN

H =1,24m

85
Trung tAm dao tao xdy dung VIETCONS
hittp: Swrarw. vielcons.org




Mien = KgYoHpgn 1= 1,3.10.1,24.1 = 16,12 kKN/m;
Qngh = N3 e = 1.16,12 = 16,12 kN/m

Ke¥aHagn! _ 1,3.10.1,24°.1
6

M;gn =4.13 kNm

Migh = = 4,13 kNm;

- Tdi treng gio:
Mgq = 3.4992 kNm; My, = 4,5490 KNm.
M;h =2,6244 kNm; My, = 34117 kNm.
- 1di trong do ngudi-

MS, - 0,64 KNm; M,,, = 0,768 kNm.

3.3. Xdc dinh noi luc
Tra cdc phu luc 18, 21 (Gido trinh Két cdu Bé tong c6t thép), vé biéu dé noi luc cho timg
thanh phén tai trong tic dung (hinh 3.2), sau d6 so sanh chon gia tri tinh todn cin thiél.
3.4. Tinh tedn bé tri cit thép ddy mdng

3.4.1. Truimg hop gdy mé men cdng 1 én ta1 mdt cdt sat vdch.
M, =M +M,+M,, + M, =0,84 + 23,0707 + 0,768 + 3,4117 = 28,0904 kNm.
M, = 280904 daNcm.

Tiét dién tinh todn hinh chit nhat: b= 100 ¢m, h = 25 cnu.

Chona=3cm—>h,=22cm.

k,ncM_ 1,15.1.280904
myR,bhi  1.90.100.222

A =0,074<Ay— Tinh F,:

_ myRybhoa _ 1.90.100.22.0,077
m,R, 1,15.2700

Chon F, = 5¢12/1m (5,65 cm?).

A=

=0,074 > a=0,077

E =4,92cm?

3.4.2. Truémg hop gdy mé men cdng dudi tai mdt cdr giita nhip.
M,=M, + M;;, + M, - My, = 1,0456 + 2,0674 + 0,096 + 2,1323 = 5,3413 kNm.
M, = 53413 daNcm.
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M. = 0,84kl

Thanh phdn e
q = 6 56kNim

M = { Bdkin

1’?1%15T¥I|+ﬁ+++1iiii+i'§“-

e

b, = 23.0707kNm

.. = 28 Bhhim M. = 23,0707 kNm

L 720 SR T N N ARG X

M,.=4,131kNm q},=1a.zmrm M, =4 131kNm =
fft+++i+++ij++++ili+ié

M, = 0,.763kNm = g
e J,_ BT & ST
M, = 0. 7TEBkNm o
r e
£ T $ Mdﬁ' T _'_QjIm
L _,_._...J = -
i ' o
D M, =4549kNm M, = 3,4117kNmi W =
! ':‘_‘.' {'\ 3 N T M | ! ™ '
: Fe ah - .
o
M, = 3411TkNm M, = 4549kNm ;M 2 |
f.? ) L] i =] ~—
& T 4 i |
L
=~
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Tiét dién tinh todn hinh chir nhat: b= 100 cm, h = 25 cm.
Chona=3cm — h,=22cm.

o knJl.;-M? " 1,15,1.534?:0'“?4_} o
my.R,.b.hd  1.90.100.22

A=0,014 <A,— Tinh F,

_myRy.bhoa  190.100.22.0,014
m,.R, 1,15.2700

Chon F, = 5¢10/1m (3,93 cm?).

E =0,9 cm®

3.4.3. Truong hop mé men cdng trén tai gdi giita.
My=M,+ M, + M, =2,0913 + 4,136 + 0,2843 = 6,5116 kNm.
M; = 65116 daNcm.
Tiét dién tinh todn hinh chif nhit: b= 100 cm, h = 25 cm.
Chona=3c¢cm—>h,=22cm.
k,n.M  1,15.1.65116

A= ~= >=0,017—> a = 0,017.
myR,bh3 1.90.100.22
A=0017 <A,
F < MsRabhoot _ 190.100220,017 _\\ o
m,R, 1,15.2700

Chon F, = 5¢12/1m (5,65 cm?).

Kiém tra cutomg dé trén mdit cdt nghiéng

Kiém tra tai mat ct sit vich mang,
Q=0Q,+Q,+Qu+Qy+Qy, =503 +3854+0,55+0,11 + 1,79 =46,02 kN.
k,my,R,bh; =0,8.0,9.7,5.100.22 = 11880 daN.
k.n.Q=1,15.4602 = 5292,3 daN.
k.n.Q <k;my,R,bhy — Khong can tinh c6t ngang.

Bé tri thép todn ddy mdng

- Lép trén: 5¢12/1m dai.

- Lép dudi: 5610/1m dai.

Doc theo chiéu dong chay bé tri cdu tao 5¢8/1m dai.
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Hinh 3.3. B&'tri cét thép ddy mdng
3.5. Kiém tra nint
Kiém tra tai 2 mat cat: mat cat sdt vach va giita nhip.
biéu kién dé cau kién khong bi nit:
n,. M sM,=y,. Rf . W,,
w=mey=1. 173=175
Wia =l (X))

3.5.1. Déi vt mdi cdr sdt vach médng

M‘ =27,1351 kNm. Tiét dién chrnhat: b=100cm, h=25cm,a=2a'=3 cm, h,=22 cm,

F,=565cm’, F = 3,93 cm’

=12 6cm

2 2
E‘g_ snEhg+nE a' 1925 2955 65.22+8,75.3,933
" bh+n(E+F)  10025+8.75.5.65+3.93)

X, =126 cm

3 L3
Ja= b;“ + BOT—=%aT +nF,(hy = x,)* + nE/(x, —a")

3 19 e

- 1(}{},;2,6 # W00Q5 212,67 ¢ 55 5 65(22-12,6)2 +8,75.3,93.(12,6 - 3

Jyg= 137770,78 cm

_Jw137770,78
“T h-x,  25-12,6

M, =7, .RS. W= 1,75.11,5.11110,55 = 223599,76 daNcm.

W =11110,55cm’
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n.M°=1.271351 = 271351 daNem > M,
— Mat cat sdt vich mang bi nuit.
Tinh todn bé rong khe nat:
A, =y +ay
M§,= M + MS = 0.8 +23,0707 = 23,8707 kN = 238707 daNcm.
M = My, + M, = 0,64 +2,6244 = 3,2644 kN = 32644 daNcm.
Tinh bé rong khe nirt a_ theo cong thiic kinh nghiém:

Ty —Tp

7.4 - 100. p).+/d

a,; =k.c;.n

a4, =k.cym “2—;’-*1 7.(4 - 100. p)./d

d

M3 x
G, = o WSR3 2 daNjenn
F.Z 565187

ﬁgh o 32‘644
E.Z, 5,65.18,7
(Z, = n.h, = 0,85.22 = 18,7 cm; n: Tra bang 5-1).

2259,3 - 200
2.1.10°

L %.T.m - 100.0,0026).4/12

g &

=1308,97 daN/cm?

0.2

a, =1.13.1. 7.(4 -100.0,0026)./12

Thay s6 duge a ;= 0,12 mm; a ;= ),005 mm

a, = 0,125 mm <a,,,
Két ludn: Vay bé rong khe niit ddm bao yéu cdu thiét k&.

3.5.2. P63 voi mar cdi giita nhip
M° = 4,7834 kNm. Tiét dién chit nhat : b=100cm,h=25cm,a=a" =3 cm, h = 22 cm,
F,=393cm’ F, =5,65cm’

2 2
b_.2h_ +nF, hg +nFE.a' 10025

X, = - =

" bh+n(F +E)

+8,75.3,39.22 +8,75.5,65.3
" 100.25 +8,75.(3,39 + 5,65)

x,=12,4cm
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_bx; L bih- oF

Jod 3 5 +n.F, (hg —~xn]2 +n.F (x, —-':'l',‘:2

Jipm '00';2’43 00251287 4 763,03(22 - 12,4 +8,75.5,65.012,4 -3
Jog = 137770,78 cm

Wyge 0 LITTOTB o g o

h-x, 25-12.4
M, =7 R’ W,q = 1,75.11,5.10934,19 = 220050,56 daNem.
n..M"= 1.47834 = 47834 daNcm < M. Mat cat giita nhip khéng bi nit.

4. Dam dé giira
4.1. So do tinh todn

Ddy méang b6 tri 3 ddm (2 ddm bén, 1 ddm giita). Hai dim bén chiu tdi trong tir vich
méng va phén 1€ ngodi di truyén xudng nhung chiu tai trong nudc va tai ban than it hon
dém giira. Tinh todn ddm giira, 2 ddm bén bd tri thép tuong (.

Tich ddm giira bang 2 mat cit doc méng. Tiét dién ddm chit T . So dé tinh 1 ddm lién
tuc 3 nhip cé cdc go tua la cac tru do.

Chiéu dai nhip 1, = L = 40 =6m
5 &

Chon kich thudc ddm.

- Chi€u cao ddm: h; = 80 cm.

- Bé réng sudm: b= 30 cm.

- Bé rong cdnh ddm: B/2 =3,2/2 = 1,6 m = 160 cm.

PULLPE ity

, 6m . 6m |, 6m : 6m ,  6m 1
~f — | ! 1 T

Hinh 4.1. So d6 tinh todn ddm dé giiu.
4,2, Tai trong tdic dung
- Tai trong ban thdn
qy = ¥,Fq.1 =25.0,8.0,3 + 1,3.0,25) = 14,13 kN/m
g4 =ngq5 = 1,05.12,5 = 14,83 kN/m.

9]
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- Tai trong nudc (twong tmg véi cot nuée H,,,)
Q¢ =Ky, (B2)H,,,, = 1,3.10.1,6.2.2 = 45,76 kN/m
G = N, Q5 = 1.45,76 = 45,76 kN/m.
- Tdi trong tinh todn téng cong
g =qq + q, = 14,83 + 45,76 = 60,59 kN/m.
4.3. Xdc dinh néi luc
Tra phu luc 21 (Gido trinh K&t cdu bé tong cét thép) vé biéu dé néi luc M, Q ctia dam.

220,05

Hinh 4-2. Biéu dé ngi lic ciia dam.

4.4. Tinh todn cot thép
Tinh thép cho 2 mat cit cé md men cing trén va cang dudi 6n nhat.
4.4.1. Truong hop cdng trén
M_., =2296846 daNcm.
Tiét dién chir T cdnh kéo. Tinh todn nhu déi véi tiét dién chir nhat bxh = 30x80 cm

Chona=a'=4cm, h,=76cm

k.M 1,15.1.2296846
myR,bh  1.90.30.76°

X

A= =0,169 - a=0,186

A<A,—> TinhE,

_ myR,bhoor _ 1.90.30.76.0,186
m,R, 1,1.2700

F, =12,85cm’

Chon F, = 4420 (12,56 cm?)
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4.4.2. Truong hop cdang dudi

M, = 1699186 daNcm.
Tiét dién tinh todn hinh chir T cénh nén:

b=30cm,h=80cm, b, = 160cm, h, =25 cm.
Chona=a'=4cm —>L,= 76 cm.
Kiém tra vi tri truc trung hoa.
M®=myR,, b; h; [h{] - h?":) = 1.90.160.25. [76 —22—5J = 22860000 daNcm
k.n.M=1,15.1.1699186 = 1954063,9 daNcm
k,n.M < M. — Truc trung hoa di qua cdnh (x <h_).
Tinh todn c6t thép tuong tu nhu déi vdi tiét dién chit nhat b, xh = 160x80 cm.

k,ncM  1,15.1.1699186
myR,bch, 1,15 90.160.76

=0,02—>a=0,02

A <A,- Tinh F,.
E - MoRobhgor _ 115.90.160.76.0.02 ¢ 40 o
m,R, 1,1.2700

Chon F, = 3¢20 (9,42 cm?).
Kiém tra cuomg dé trén mdt cdt nghiéng va tinh cé1 thép ngang.
Kiém tra cho mat cit ¢6 luc cét Ién nhat (Q,,, = 22005 daN),
k,my,R,bhy = 0,6.0,9.7,5.30.76 = 9234 daN.
k,n.Q= 1,15.22005 = 25305,75 JaN.
0,25my;R, bhy = 0,25.1.90.30.76 = 51300 daN.
k;mp, Ry bhg <k, n.Q < 0,25my;R,bhy — BG tri c6t ngang.
Tinh todn c6t dai:
Theo diéu kién c4u tao chon dudng kinh cét dai d = 8 mm — f, = 0,503 cm?, s6 nhénh
ng = 2.
Tinh khodng céch giira cdc thanh c&t dai:

L _ L5myRibh§ _1.50,9.7,530.76" _ o,
max k,n.Q 1,15.1.22005 '
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U, = Lot =26 cm
5 43
2 2
= MR gngf SRR ) ) 5150.2,0,503 309133016 5, 0oy
(kancQ) (1,15.1.22005)

Chon u =25 cm.

Tinh todan cét xién.

Qqp = 2.8h,y/mp4Rybgy

m,R4nfy 1,1.2150.2.0,503
qd = =
u 25

Qq, = 2,8.76.4/0,9.7,5.30.95,17 = 29541,61 daN

= 95,17 daN/cm.

k,n.Q = 1,15.1.22005 = 25305,75 daN < Q,. Khéng cin dat cot xién.
Bé tri cot thép dam (xem hinh 3.3).

4.5. Kiém tra nitt va tinh bé rong khe nint
Diéu kién dé ddm khong bi nit;
ncME. = Mn =T RE wqd

Ja
h-x,

Yi=mEy: W=

Kiém tra cho 2 mit cat cé6 mdé men duong va am lén nhat.
4.5.1. Trieong hop cdng dicci

M 5 = 1679555 daNem. Tiét dién ch@r T: b= 3d cm,h=80cm, b, =160cm, h; =25cm,
a=a =4cm, hy="76cm, E,=9,42cm’, F = 12,56 cm®.

Ty =myy=1175=175.

2 12
%‘4‘ (b, — b}%_ + nE hg + naE
Xi.= -
" bh+(b; -b)hi +n(E +E)
2 2
080 (160-30). 2 +8,75.9,42.76 + 8,75.12.56.4
X, = 2 =24,5cm
30.80 + (160 - 30).25 + 8,75.(9,42 + 12,56)
v 3 Fio o 3 -
Jqdz bc;n +{bc b}(;t' xn} i b(h 3?{“]3 +nE(hg—xn]2+nH(xn—-a'}2
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) 160.24,5° , (160-30)(25 - 24.5)° . 30(80 - 24,5)° 9
3 3 3

+8,75.9,42.(76 - 24,5)* + 8,75.12,56.(24,5 - 4)°
J,a = 2758668 cm*,

Wiz Ja _ 2758668
h-x, 80-24,5

Ty

= 49705,73 cm®

M, =7,R, W, = 1,75.11,5.49705,73 = 1000327,82 (daNcm).
n.M°= 1.1679555 = 1679555 daNem > M,,

Kér ludn: Tai mat cat trén ddm bi nit.

Tinh bé réng khe nin.

T3 —Op

a, =kcn 7.(4 - 100. p).V/d

d

5. M® 1679555
" E.Z; 9,42.64,6

(Z, =n.h,=0,85.76 = 64,6 cm; 1n: Tra bang 5-1).

2760 - 200
2,1.10°

a,=0,18mm<a

= 2760 daN/cm®

a,=1.13.1. 7.(4 -100.0,004).4/20

ngh
Viy bé rong khe nit dam bao yéu ciu thiét k€,
4.5.2. Trutong hop cdng trén

M, = 2270310 daNcm, E, = 12,56 cm®, E = 9,42 cm?, Tiét dién chit T: b = 30 cm,
h =80cm, bl =160 cm, h. =25cm, a=a’ = 4cm, hy =76 cm, F, = 12,56cm?, E =9,42cm”.

¥y =m,.y=1.1,75=1,75.

2
%Hbc —b)hc(h-%J+nE,ho + naF

X =
f bh + (b, — b)h. + n(F, + E})
@ +(160—30}.25.(80—222}+8,?5.12.56.T6+8,?5.9.42.4
Xy = =55,5¢m
30.80 + (160 - 30).25 + 8,75(12,56 +9,42)
3 . ot 3
: b;,, L h](h;+x.1 hy ; l"rc(h3 % +nE(ho—%.7 +nE(x, -2’
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_3055,5° (160-30).(25+55.5 -80)° 160.(80-55,5)’ .
qd — =
3 3 3

+8,75.12,56.(76 — 55,5)* + 8,75.9,42.(55,5 — 4)~.
Jqa = 2758668 cm’

Joa 2758668
h-x, 80-555

J

=112598,69 cm®

Wq_d=

M, =7, Rf W,q = 1,75.11,5.112598,69 = 2266048,73 daNcm.

n..M®= 1.2270310 = 2270310 daNcm > M,,. Dam bi nift tai mat cit trén
Tinh bé réng khe nin.

a_ =ken Ea”'?m 100. p).+/d

c
LB e
EZ  12,56.64,6

(Z,=nh,=0,85.76 = 64,6 cm; 7: tra bang 5-1).

ay=1.13.1. 225729 7 (4 _100.0,0055) /20

2,1.10°
a,=0,17 mm < a,
Viy bé rong khe niit ddm bao yéu ciu thiét ké.

4.6. Tinh bién dang dam

Tinh todn kiém tra do vong cho mat cit giira nhip ddm dédu tién: M" = 1679555 daNcm
- Tinh By,:
Bngh
0
E.EZ(hy-X)
Bngh T L
_ Y
- Tinh X theo quan hé:
X 0,7
p= ==l
X 100 +1
e 1
hg L8+ 1+5(L+T)
[0.p.n

Bdh =

E_,=
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M* 1679555

L= Rk 2
REbhZ  115.30.76

¥

T=v.1-8/2)
B -bhl +MF (160-30).25+ 272 12,56
Y= Y— = L =147
bh, 30.76 o
5= =2 2033
hy 76
T= 1,?5.[1 *-‘J—*EJ =1,46
2
g _5%42 _
bhy 30.76
Thay s6 liéu vao cong thiic tinh ta cé
X 1
5= hy | g4 L+500,08+1,96) =0.035
: 10.0,004.10

£=0,038 < EE = :—6 = 0,053. Tinh lai véi diéu kien khong ké dén F,

_ (b =b)h; _ (160 -30).25

Y =1,43.
b.hy 30.76
o' 0,33
T=y(1-—)=143.(1-—)=119
¥ ( ?_} ( 5 )
X 1 1
= — = = =(,044
5 hg 18+ 1+5(L+T) 18+ 1+5(0,08+1,19)
' 10.p.n ' 10.0,004.8,75
x = Eh,=0,044.76 = 3,33 cm
o= é =1- G'? =0
X 100.0,004 + 1
X=6,7 cm.
- Tinh Z,
ior 2 2
o I_ST +& - l_ﬂ.33.!.43+0,044 76 = 63.8 cm.
2(y' +E&) 2.(1,43+0,044)
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- Tinh ay g,

2y, +1
3

Yadh =

M® 1679555

o,= = = 2795 daN/cm®
F.Z, 9,42.638

Tra phu luc 16 (véi n. p=8,75. 0,004 = 0,035, ¢, = 2795 daN/cm?) lay w, =0.4.

2y, +1 _ 204+1 _
3 3

0,6

Wadh =

Thay cdc gid tri vao cong thic tinh do cing By, cia ddm ta cd.

_2,1.10°.9,42.63,8.(76 - 6,7)

= = = 145770.10° daNcm®

B

Bogn 145770
5

Tién hanh nhan biéu dé tinh todn dugc do vong tai mat cét gilta nhip dam:

f=.®= BL%QD.ﬁ

Trong d6: €, : Dién tich ciia biéu d6 mo men uon M,

=97180 kNm*.

Bgy =

Yk :tung do biéu d6 My g v6i vi tri trong tam ctia biéu dé M,

6 500 | 500
Dam thoa man yéu cau vé do vong.
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MUC LUC

Léit noi dau
Phan 1: TOM TAT LY THUYET

Chizong 3. CAU KIEN CHIU UON
A. Tinh cudng do trén mat cit vuong gdc vai truc cau kién
1. Tiét dién chir nhat cot don
2. Tiét dién chir nhat cot kép
3. Tiét dién chir T cot don, cdnh nam trong mién nén
4. Tigt dién chir T c6t kép, canh ndm trong mién nén
5. Mét vii loai ti€t dién khdc thuomg gap dugc tinh todn theo tiét dién chix T
B. Tinh cuong do trén mit cat nghiéng goc vdi truc cau kién
6. Tinh todn cutng dé trén mat cat nghiéng theo phuong phap din héi
7. Tinh todn cuémg d6 trén mét cat nghiéng theo trang thdi gidi han
8. Biéu d6 bao vat lieu

Cheromg 4. CAU KIEN CHIU NEN, CAU KIEN CHIU KEO
A. Cau kién chiu nén
1. Cdu kién chiu nén diing tam
2. Hé 56 uén doc cla cau kién chiu nén léch tam.
3-Tinh c4u kién chiu nén léch tam tiét dién chir nhat cot thép khong déi ximg (F,= E)
4. Tinh cdu kién chiu nén léch tam i€t dién chir nhat cot thép doi ximg (F,= F)
5. Kiém tra cudmg do cau kién chiu nén léch tar tiét dién chir nhat
B. Ciu kién chiu kéo
6. Cau kién chiu kéo dung tam
7. Tinh c8u kién chiu kéo léch tam i€t dién chir nhat
Charong 5. TINH TOAN CAU KIEN BTCT THEO TRANG THAI GIGI HAN THUHAI
A. Tinh d6é vong cua cdu kién chiu udn
1. Khdi niém chung
2. bo cing cia dam BTCT
3. D6 ciing cia dam BTCT khi chiu tic dung cta tii trong dai han
4. Xdc dinh céc tri s6 trong cong thic do cing B,
5. b6 vong toan phin cla dim
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B. Tinh todn su hinh thanh va m& rong khe nit
6. Tinh todn khéng cho phép xuét hién khe nit thing géc
7. Tinh bé rong khe nit theo cong thiic thuc nghiém cia TCVN 4116-85

Phén 2: CAC Vi DU TINH TOAN BANG SO

Chuong 3. CAU KIEN CHIU UON
A. Tinh todn cudng do trén tiét dién vudng goc véi truc cau kién
1. Tiét dién chir nhat cét don
2. Ti€t dién chir nhat cot kép
3. Tiét dién chit T c6t don
4. Tiet dién chir T c6t kép
B. Tinh todn cudng d6 trén ti€t dién nghiéng géc vai truc clu kién

Chuong 4. CAU KIEN CHIU NEN, CHIU KEO
A. Cdu kién chju nén

1. C4u kién chiu kéo diing tam

2. Cdu kién chiu kéo léch tAm
B. Cdu kién chiu kéo

1. C4u kién chiu nén ding tam

2. Ciu kién chiu nén léch tam

Chuong 5. TINH TOAN CAU KIEN BTCT THEO TRANG THAI GIGI HAN THUHAI

Phan 3: BAI TAP AP DUNG

Chuong 3. CAU KIEN CHIU UON

Chuong 4. CAU KIEN CHIU NEN, CHIU KEO

Chuong 5. TINH TOAN THEO TRANG THAI GIGI HAN THUHAI

Phin 4: PO AN MON HOC KET CAU BE TONG COT THEP
A. Tai liéu thiét ké
B. Tinh toan két cdu cdc b6 phan cdu méng

1. L& ngudi di

2. Vach mang

3. bdy mang

4. Ddm d5 giia
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BAI TAP VA PO AN MON HOC
KET CAU BE TONG COT THEP

(Tdi han)
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Bién tap : TRINH KIM NGAN

Ché'ban dién ni . LE THI HUONG

Sura ban in : TRINH KIM NGAN
NGUYEN THI BINH
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