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1.  Thiét ké ban san
2. Thiét ké dam phu
3.  Thiét ké dam chinh.

Xac dinh so dé tinh va nhip tinh toan

1.

2.  Xdc dinh tai trong tdac dung: tinh tai va hoat tai (tiéu chudn va tinh toan)
3. 76 hop tai trong va xac dinh noi luc.

4. Tinh todn cot thép

5. B6 tri cot thép

6.  Biéu do vit liéu

7. Thong ké thép

8.

The hién ban ve
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1. Phan loai

a) Ban lam viéc 2 phuong: L <2 ("L — chidu dai canh ngén ciia ban

L, — chiéu dai canh dai cua ban

b) Ban lam viéc 1 phuong:

3.2 Xac dinh so bo kich thwdc cdac bo phan san

a) Ban san: h, = B L, m — hé s6 phu thuoc vao loai ban
m . ban 1 phuong: m =(30~35)

. ban 2 phuong: m = (40~45)
D — hé 56 phu thudc vao tai trong: D =(0.8~1.4)

b) Dam:
- Dam phu: h, = L1 L - Chiéu réng dam: b= 1.1 h
.p av - dp— E - E dp : . 2 4
1 1 - Luu y: Khi chon h va b, nho lam tron va nén chon ;

- Dam chinh: hy=|—~—

8 12 L“'“é gm tr; la bpl s6 cita 50 mm !




3.3 Xac dinh so dé tinh

- |

|
. H L Dém chinh
%

San 1 phuong
Cat ddi c6 chiéu rong b = Im dé tinh
San tinh theo so do khép déo

1

PP, AP, S ¢

Binsin



4. Xac dinh tdi trong
1.  Tinh tdi (TT)
Trong lwong ban than ciia cdc 16p cdu tao san:  g,= Z(}fi x h;x 7/”)

. yri - hé s tin cdy cia tdi trong I6p thiri
. y; . trong luong riéng [0p thu |
. h. : chiéu day I6p thiri
3.4.2 Hoat tdi (HT) Hoaqt tai tinh toan: ps= y; , X P,
. Vip- hé s6 tin cdy ciia hoat tai
. P : hoat tai tiéu chuan

3.4.3 Tong hop két qud tinh todn tdi trong

Bidng 3.1 — Tai trong tac dung 1én san (vi du)

Lép céu tao | Chigu day, by | Trong hrong ritng, v | Téi titu chudn, g, . | H# 55 tin c&y, ye; | T tinh todn, g,
() chin ) chin* ) (chin” )
Grach 14t 0.015 20 0.30 1.2 0.36
T [ViFalét 0.040 18 0.72 1.3 0.94
BETCT 0.150 25 3.75 1.1 4.13
Viva trat 0.020 18 0.36 1.3 0.47
Tg, 5.89
HT |Hoat ti 6.50 1.2 7.80

ﬁBﬁnﬁSanﬁ ﬁ




3.4.4 To hop tdi trong
0= (0s+ p)xIm (kN/m) (zdi trong trén 1 don vi dai!)

3.5 Xac dinh noi luc

Gid tri ndi luc dwoe Xac dinh trén co sé xudt hién khop déo!  pg

9s
Y A 4 Y Vv X y Yy v A 4 A 4 4 4 A 4 A A4
Y A 4 ¥ vV VY Yy v A 4 Y VvV VvV ¥ A AN 4 V/
e EaS =
L Lona P Lo L Lot
f ” -
1 , 1 s
11 9:Loy 16 q:Lo1

.N/

1 1

_qsLobz —4q; 012

11 16

Hinh 3.1 — So dé tinh va biéu dé mé-men

Bin 530



3.6 Tinh cotthép

Tinh nhw cau kién chiu uén cé tiét dién b x h = 1000 x h, (mm)

a) Chon a (a = 15 mm khi h, <100 mm; a = 20 mm khi h,> 100 mm)

b) Tinh h,: ho=h,-a
c) Tinh oy, & a, =

M
xR.ph?

=1-J/1-2c_

d) Kiém tra diéu kién sir dung cot don o, < ap| hodac &, < é‘m

° Rb§15MPa.'ap|=0.3;ép|= 0.37
® Rb > 25 MPa OCp| = 0.255 , §p| =0.3
. 15 <R, <25 MPa : ngi suy o Va &

e) Tinh dién tich cot thép Tra bdne su ' Lo
b g suy ra so lugng
A jﬂ%ﬂ ||‘ cot thép thuc e
S Vidu: d10 a 150

f) Kiém tra ham lwong cot thép

A R
U =005%<u="s <g BT
min ’ bh, S R,

Ban san 6




3.6 Tinh cot thép (i)

Bing 3.2 — Tinh toan cét thép cho san

Tiétdien |__M Oy | & A, u Chon cbt thép
(KNm) (mm2/m) | (%) | d(mm) | @ (mm) | A, (mm2/m)

1-1

2-2

3-3

7. Bo tri cot thép
a) Chon duwong kinh: d6, 8, 10

b) Khodng cdach cot thép: 100 <@ < 200 mm, chon gid tri chan dé tién thi cong !

¢) Uon cot thép: uon theo goc nghiéng 300 hodc ti 16 1:2

d) Cot thép cdu tao cho san dé chong mé-men dm tai vi tri cdc goi bién va ving
giao tiép véi dam chinh
A, .. = max (d6@200; 50%A, giita nhip)




3.7 Bo tri cot thép (tt)

e) Cot thép theo phirong 2 (phuong canh dai) phan b6 nhuw sau:

20% A_khi 2<L/L,<3 ‘
A, > { Thuong chon d6@250
15% A_khi L/L>3
As ot
| v v —\N h
E s oo al nj J /n' /n' c o o N L N\ b
As
pb
L8 ) L Lo Latld |
Ly
h - 4 4
@\5 Hinh 3.2 — Cot thép cau tao chiu mé-men am

f) Neo thép: Chiéu dai doan neo cot thép nhip vao goi twa L,,>10d

N

, N
C 1=7.5d — uon tay S ‘
= —udb 3 <
m 1=4.5d — uon may 1 a,=10 mm khi hy < 100 mm
Hinh 3.3 — Qui cdch uén cét thép trong san =15 mm khi h,> 100 mm
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3.7 Bo tri cot thép (tt)
<o Truwong hop h,< 100 mm (vidu)

>

L1/6 L4 by Ly/4

" L, dp .,
| ’ —"M @1 1 l ' T

P P P P/ S N S P

) % -

Lobs ' Loy

@ d8@200 @ d8@200
|

[«

@ d8@200 — 2200 mm/thanh @

Hinh 3.4 — Bé tri thép ban san




3.7 Bo tri cot thép (tt)

> Truwong hop h,>100mm: Tan dung cot thép chiu mé-men dirong 6 nhip uon lén goi
dé chiu mé-men am (vi du)
L,/4 ) L./4 4
|_1/8 A " L1/6 bdp 1/6 L L1/6 bdp
To 1 —=1°
: e'le X n/ \ nr/n' 'es! !\'L —e :: s'_Ihb
i AS @ L @ L]
s 4 %
- | i
@ d8@200 @ d8@200
| N | ~ 5
< / . I /
@ d8@200 @
Hinh 3.5 — B4 tri thép ban san
Ban san 10



4.1 Xac dinh so do tinh

. Dam lién tuc
. Tinh theo so dé khép déo

Dém chinh

—
L
L
ﬁ“

éi
L, ’ L, L
4 7 d
bdm I—0b2 bdc L02 de
‘ Hinh 4.1 — So d6 dam phu

Dam phu 11
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2. XAac dinh tdi trong
1.  Tinh tdii
Trong luong ban than ciadam: — Gy =V o X Vi X Dy X (hdp - hb)
. Vio - hé 56 tin cdy cua tai trong dam BT, Yro=1.1
Yot - trong lwong riéng cua bé tong, y,, = 25 KN/m3

Tinh tdi tir San truyénvao: ¢, =d.x L,

Tong tinh tdi: Op =90 + 0,

4.2.2 Hoat tai

Hoat tdi tir SN truyén VA0: Py, = Py x Ly

4.2.3 Téng tdi trong tinh toan: Qap=Y9ap T Pap

4.3 Xac dinh noi luc 535

A

«
o
P
Bl bl
|
¢
P
-

-
<
™)

-

-

. ) AN =
Hinh 4.2 — Tai trong tac dung
|én dam phu L L ob2
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4.3 Xac dinh néi luc (tt)
4.3.1 Biéu do bao mo-men M = fixq xL,’

0.15L,,

0.425L,,  0.15L,, 0.15L,, @

i, I—ob2 02

® 3 ©

Hinh 4.3 — Biéu do6 bao md-men ciia dam phu

4.3.2 Biéu d6 bao lyc cat Q = ax Ogp X Lo

0.4 05 05 @
0.6 0.5 ’

Hinh 4.4 — Biéu d6 bao luc cdt ciia dam phu
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4.3 Xac dinh noi luc (tt)

Bing 4.1 - Hé 6 dé tinh tung dg biéu do bao md-men ciia dam phu déu nhip theo so do khép déo

H¢ s6 B, tai cdc tiét dién
1 2 0.425L 3 4 6,9,11 7,8,12 0.5L
p/g 0.065 0.090 0.091 0.075 0.020 0.018 0.058 0.0625 k
H¢ s6 B tai cdc tiét dign
5 6 7 8 9 10 11 12,13
<05 -0.0175 | -0.0100 0.0220 0.0240 0.0240 -0.0625 | -0.0030 0.0280 0.167
1.0 -0.0175 | -0.0200 0.0160 0.0090 0.0090 -0.0625 | -0.0130 0.0130 0.200
15 -0.0175 | -0.0260 | -0.0030 0.0000 0.0000 -0.0625 | -0.0190 0.0040 0.228
2.0 -0.0175 | -0.0300 | -0.0090 | -0.0060 | -0.0060 | -0.0625 | -0.0230 | -0.0030 0.250
2.5 -0.0175 | -0.0330 | -0.0120 | -0.0090 | -0.0090 | -0.0625 | -0.0250 | -0.0060 | 0.270
3.0 -0.0175 | -0.0350 | -0.0160 | -0.0140 | -0.0140 | -0.0625 | -0.0280 | -0.0100 0.285
3.5 -0.0175 | -0.0370 | -0.0190 | -0.0170 | -0.0170 | -0.0625 | -0.0290 | -0.0130 | 0.304
4.0 -0.0175 | -0.0380 | -0.0210 | -0.0180 | -0.0180 | -0.0625 | -0.0300 | -0.0150 | 0.314
45 -0.0175 | -0.0390 | -0.0220 | -0.0200 | -0.0200 | -0.0625 | -0.0320 | -0.0160 0.324
5.0 -0.0175 | -0.0400 | -0.0240 | -0.0210 | -0.0210 | -0.0625 | -0.0330 | -0.0180 | 0.333
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4.4 Tinh cétthép
4.4.1Tinh cot thép doc ]
W N = =
L _ .L0b2 L Loz L L02
e @ ________________________ ‘ \© _________________________________
: Tiét dién tinh todn giita nhip Tiét dién tinh todn tai goi
T b's P o
WYY -
N L [
hdp hdp
S b S S b )
,!/ f ¥ dp /!/ f /!/ i E /’dq/

HLB)L,
5, < 2L
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4.4.1 Tinh cot thép doc (it)
Tai nhip tinh theo tiet dién chiv T, tai go‘i tinh theo tiét dién hinh chiv nhdt
a) Chon a (a = 40~50 mm)
b) Tinh h,: h,=hy,-a
C) Néu tinh theo tiét dién chir T phdi kiém tra vi tri viing nén ciia bétong
d) Tinh o,,&
e) Kiém tra diéu kién sir dung cét don o, < O hodc ¢ < ¢y
. R,<15MPa : a,=0.3;¢,= 0.37

+ Ry >25MPa: ay=0.255; &, =0.3
. 15 <R, <25 MPa : ngi suy ayva &,

e) Tinh dién tich cotthép &R ph Tra bang suy ra o lugng
A =i II‘ cot thép thuc té

R Vi du: 4d16

f) Kiém tra ham lwong cot thép

:umin = 005% < :u = b% < épl

7Ry
R

o S
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2. Tinh cot thép ngang

a) Kiém tra khd ning chong nén vé cia bé téng dudi tde dung ciia US nén chinh

Pu=1+5du)<13

( _ B L _ Aw

:%1:1_@) Rb}

p =0.01 voi bétong nang, bétong hat nho
p = 0.02 voi bétong nhe

Chon @,n=1

SwW
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4.4.2 Tinh cot thép ngang

b) Kiém tra kha ning chong cdt ciia bé tong

¢,3= 0.6 — Bétong ndng

<
Q< §9b3(1+§0f+¢n )7/b Ru:bh, 00.= 05— Bétong hatnho

Chon duwong kinh cot dai - d, chon sé nhdanh - n
¢) Tinh khodng cdch gitta cdc cot dai & ving gan g6i (114)
» Poo (1+§0f T ¢, )7/tR Ph o2
Q2
_ Poa (1"‘ P¢ t @, )7b R,h,’
max Q

s <min (h/2, 150 mm) néuh <450mm

Sq= Rg,n7d

S

S = MiN (S, Smaxs Set)  mmp S = 150 mm

d) Tinh khodng cdch giiia cdc cot dai & vine gitka dam

S, < min (0.75h, 500 mm) néu h > 300mm
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4.5 Cit, uoén va neo cot thép

4.5.1 Cit cotthép
. Xdc dinh vi tri cit ly thuyét
- X&c dinh so lwong thanh thép doc can cat
- Tinh kha nang chiu mo-men M cua tiet dién véi so lwong thanh thép doc con lai
- Tim gid tri mo-men M vira tinh trén biéu d6 bao mé-men ciia dam dé xdc dinh
vi tri cat ly thuyét
. Xdc dinh doan kéo dai W

0.8Q-Q.
w= 289 i | 545 504
20w,

-Q : luc cdt tai tiét dién cdt ly thuyét
- Qsinc - kha nang chiu cdt cia cot xién trong viing cdt bét cotdoc
- Oy & kha nang chiu cat ciia cét dai tai tiét dién cat Iy thuyét

— st nAsw

qSW

S
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4.5 Cat, uon va neo cot thép
4.5.1 Ciit cot thép (tt)
Bing 4.2 — Gia tri doan kéo dai W

Tiét dién | Thanh thép Q Asine | Qsinc Osw W T 20d Wt
(kN) (mm?) (kN) (kN/m) (mm) | (mm) [ (mm)

4.5.2 Ubn cot thép

. Tan dung cét doc chiu md-men dwong o nhip uon 1én géi dé chiu mé-men
am hay lam cot xién chiu luén luc cdt.
. Géc uon cot thép:
- h S 800 mm, o — 450 —N\ —N
-h > 800 mm, a = 60° g §
450 = 60° <
—N —N

h-2a,




PO AN KET CAU BE TONG 1 SAN NHA CONG NGHIEP

4.5 Cat, uon va neo cot thep

4.5.2 Uén cot thép ()

. Diém bat dau uon phdi cach tiét dién truée mot doan > yl2 (nham bao dam diéu
kién chiu md-men trén tiet dién nghiéng).

. Khodng cdch tir diém cudi ciia 16p cot xién thir nhat dén diém dau cia l6p cot
xién thu hai phai < S,

. Trong truong hop cot xién khéng di khd nang chiu liec c6 thé sir dung cot vai bo

> hol2

i g i g




l. =30d

3.

Neo, noi cét thép

\

4.5 Cit, uoén va neo cot thép

Chiéu dai doan neo can theo qui dinh nhuw sau:

AN

Chiéu dai doan néi can theo qui dinh nhuw sau:

- Poan néi trong viing kéo: > 30d
- Poan néi trong ving nén: > 20d

AT

e
lan215d4(
\
>20d
i Ly
T 1
/ L
<

ey
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4.6 Biéu do vat liéu
4.6.1 Khai niém

Biéu do vat liéy thé hién kha nang chiu lec (mé-men M) thuec té ciia tirng
tiét dién cia dam.

Biéu do vat liéu c¢6 truc hoanh la truc cua dam va truc tung la truc gia tri
cua mo-men M.

Biéu do vat liéu thé hién tinh chinh Xac va mitc dé hop 1y ciia viéc tinh
todn, su bo tri cot thép trong dam.

Biéu do6 vt liéu can bam sat biéu do bao md-men nham tén dung t6i da
kha nang chiu lyc cua vat liéu.

4.6.2 Pdc diém

Trong doan dam cé tiét dién, sé thanh thép khéng doi, biéu do c6 dang
dwong nam ngang

. Tai diém cat 1y thyét, biéu do c¢é bude nhay

. Trong dogn uén cot thép, bleu do ¢6 dang dwong Xién ing véi diém bat
déu va két thic ciia doan uén.
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3.

4. 6 Btéu do vat liéu

Trinh tw thanh lap biéu do vat liéu

Hoan thanh viéc tinh to&n va bé tri cot thép trong dam

Dur kién truée phwong dn cat, uon cot thép.

VE mat cat doc cia dam dung ti l¢.

Vé biéu do bao md-men M trén mdt cdt doc ciia dam.

Xac dinh vi tri cdt Iy thuyét ciia cot thép

Tinh kha ndang chiu md-men ciia tiét dién dam trude (M) va sau
khi cat thép (Mz)

Thé hién diing ti I¢ (M,) va (I\/|2) |én biéu do bao mod-men bang

hai diong nam song song véi truc doc cia dam Va di qua cac
gia tri M;vaM,

Giao diém cia dwong di qua gid tri M2 véi biéu do bao méo-
men ddanh déu vi tri cdt thép Iy thuyét.

Tinh doan kéo dai W dé xac dinh vi tri cdt thep thuc té.
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4.6 Btéu do vat liéu

4.6.3 Trinh tw thanh ldp biéu dé vit liéu (tt)

Xac dinh vi tri diém uon cia cot thép

Tinh kha ndang chiu md-men ciia tiét dién dam trieée (M;) va sau khi uon
théep (M,)

Thé hién dung ti 1¢ (M,) va (My) Ién biéu do bao mod-men bang hai duong
nam song song voi truc doc ciia dam va di qua cac gia tri M, vaM,

Trén dwong di qua gia tri M, dzem bdt ddau uon sé nam tqi vi tri cachgia
tri My mot khoang hy/2. Tir vi tri nay vé dwong Xi€n so vdi truc dam theo
goc bang Véi géc uon ciia cot thép, dwong xién nay sé cat deO’ng ngang di
qua gid tri M, tai mét diém. Diém nay chinh la diém két thiic uon.

Doan xién vira dé cdp thé hién kha nang chiu lyc thiee té ciia dam trong
doan uén cot thép.
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4.6 B

ieu

Tinh khd nang chiu lwc ciia tiét dién

a. Xdc dinh lai chiéu cao lam viée ciia dam

att

— alAsl + a2A32

Asl + ASZ

hew =h—ay

b. Ldp bang két qua tinh t0an

lieu

N

y a4

b

Bang 4.3 — Kha nang chiu lyc cua tiet dién

Tiét dién

Ghi ch cot thép

As

dit

ho,tt

(mm?)

(mm)

(mm)

¢

Om

AM

(%)
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'DO AN KET CAU BE TONG 1

4.6 Btéu do vat liéu

Vi du (Luuy ddy chila chi la vi du mang tinh minh hoa, do trang sile kich thudc nho
nén khdng thé thé hién hét cdc théng sé cung nhu C4C chi tiéu. Cu thé hon can
tham khdo o tai liéu so 3 o trang dau tién cua bai giang nay)

Cho ddam nhuw hmh ve. Duoi tac dung cua tai trong, m0-men tai gira nth ciia dam M, =

35 kNm va tai goi |a M, = 45 kNm. Gia sw voi M, = 35 KNm, can thiét phdi bo tri

(2d16+ 1d20) va voi M = 30 kNm, cdn (3d20+2d16)

I 2 3 4 5T
L \ / S T
=
Zz < >
11 2 13 4 5
\ @ (3d20+2d\6)°’
W4<:r T T 11 Fr
&(3d20), W
|I
(2d20) S | 3
| 3— !
3 i o ‘ =
o
(2d16% 17 i (2d16)
o (2d16+1d20) )

™




L S 7 < -
Z < N
1 2 3 4 | |5
’\l (@] ’\l (@)
w, 3 (3020+2d16)
E%(sqiﬁjl/LliJ/
(2d20) S | 3
3— !
gl a \ ;
(2d16)]i[I| e (2d16)

(0]
™

(2d16+1d20)
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4.7 Thong ke vat
Cdch thong ké cot thép

1.

lieu

| SANNHACONGNGHIEP

-Céac thanh thép c6 cung duwong kinh, hinh dang va kich thuoc sé ky hiéu cung mot

SO

- Thép san nén thong ké trong tieng é bén, sau d6 nhan véi sé lwong é béan san ¢6
dat thanh thep thong ké
- Thép dam, dém tirng thanh trong dam réi nhan véi sé lwong thanh

4.7.2 Cdc béing thong ké vit ligu
Bing 4.4 — Thong ké cot thép

Tén cdu
kién

S6 ki
hiéu

Hinh dang va
kich thuoc

Duong
kinh

Chiéu dai
1 thanh

(mm)

(mm)

(mm)

S6 lrong
thanh

Tong chiéu
dai

Trong luong

(m)

(kg)




4.7 Thong ké vt liéu

4.7.2 Cdc bing thong ké vt ligu (tt)

Bing 4.5 — Téng hop cot thép

Nhom thép

Duong kinh (mm)

Trong luong (Kg)

Bing 4.6 — Chi tiéu kinh #é ky thudt

Tén cdu
kiéen

Thé tich bé
tong

Trong luong
cot thép

Ham lwong cot thép trong 1 m3 bé téng

(mm)

(mm)

(kg/m)

Ban san

Dém phu

Dam chinh

Toan san

Trong lwong cot thép trén 1 m2 dién tich mdt san (kg/m2):
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5.1 Xac dinh so d
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5.2 Xac dinh tdi trong h
. T ai trong truyén lén san, P L / L /A\hj .
san truyen vao dam phu, % N
dam phu truyén len dam N
. C . Ve A 0.5L,| 0.5L
chinh dwoi dang tai tap H :
trung Ly =
hgp
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P P P P P P P — Hoat tai
vG vG WG G N WG G . G —Tinhtai
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5.2 Xac dinh tdi trong h
. Tai trong truyen lén san, P L S / L /é\hﬂ hy.
san truyén vao dam phu, 0 % N
dam phu truyén 1én dam N
0.5L,  0.5L
chinh dudi dang tai tdap HA’
trung Ly Ly
7 7
P P P P P \P P — Hoat tai
vG +G WG G G 4G . G- Tinhtai

a) Tinhtai-G G =G,+G,

G,— Trong lwong ban than dam chinh: G, = y; X yp X . XS,
So= (h— h)Ly- (g b,

G, —Tinh tai dam phu truyén lén dam chinh: G, = Jap < L2

b) Hoat tai- P
Gl—Hoat ti dam phu truyen lén dam chinh: P = pdp X L2
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AN NHA CONG NGHIEP.

DO ANKET CAUBETONGL

5.3 T6 hop tii trong va Xac dinh biéu do bao mo-men va lirc cit

a vG +G G {G {G {G
) A A A A

bl) . P WP S | S

b2) ~ vP N vP P .

b3) 4 - P - vP PP
. a) + bl) — Biéu d6 md-men M, Vé chong cac biéu do md-men My, M,,
. a) + b2) — Biéu dé md-men M M, |1én cung mat hé truc toa do voi cung
. a) + b3) — Bidu dé md-men M2 mot ti 1¢, biéu do bao chinh la dwong

’ vién ngoai cing cia C&c biéu do trén.
Mg =axGxL

M,=axPxL(hé sO a tra o phu luc 9, tai liéu 50 3 é’tmngdcfu
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SAN NHA CONG NGHIEP

PO AN KET CAU BE TONG 1

5.3 T6 hop tii trong va Xac dinh biéu do bao mo-men va lirc cit

) 6 46 W6 6 6 6
bl) . P WP S | S

b2) ~ vP N vP P .

b3) & - P - vP PP
. a) + bl) — Biéu d6 md-men Q, Vé chong Cac biéu do luc cat Q,, Q,,
. a) + b2) — Biéu dé md-men Q ‘ Q3 Ién cung mot hé truc toa do voi cung
. a) + b3) — Bidu d6 mo-men Q2 mot ti 1é, biéu do bao chinh la dwong

’ vién ngoai cing cia C&c biéu do trén.

QG: ﬂX G A A ’ N e A ) A
_ BxP (hé so ptra o phu luc 9, tai liéu so 3 o trang dau
Qe=px tién cua bai giang nay)
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PO AN KET CAU BE TONG 1 SAN NHA CONG NGHIEP

C4c muc khdc (tinh todn cét thép, bleu do vt liéu, bé tri cot
thep...) twong tw nhw trong phan dim phu Il
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