CHUONG 4. THIET KE DAM PHU

Khi kich thudc nha c6é chiéu dai 16n so véi phuong ngang. Pdi véi nhitng dam theo
phuong doc nha (dam phu) ngudi ta cho phép bo qua anh hudéng cua tai trong ngang, tich
thanh cdc dam riéng 1& d¢é thiét ké. (hinh 4.1)
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Hinh 4.1. Mdt bang phan loai dam

So @6 tinh dam phuy 14 dam lién tuc ké 1én cic gbi tua 1a cot hodc dam chinh ( hinh 4.2)
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Hinh 4.2. So d6 tinh dam phu
4.1. XAC DPINH TAI TRONG TAC DUNG LEN KHUNG

4.1.1. Tinh tai
4.1.1.1. Trong lwong bin thian dim

Phan san giao nhau v6i ddm dugc tinh vao trong lugng san, trong luong ban than ctua
dam chi tinh véi phan khong giao véi san.
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Hinh 4.3: Mat cat ngang tiét dién dam

Phan bé tong: g, =1,1.%;,b.(h, —h,) (kN/m)

Phan trat g, =1,3.%,.5,.2(h—h,) (kN/m)

Trong lugng ban than dam trén 1 m dai: g, = g, +g,, (kN/m)
4.1.1.2. Do san truyén vao

Xem san truyén vao dam theo cac goc 45°
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Hinh 4.4: so do truyén tdi san

Phan san 1, 2 lan luot truyén vao cdc dam Dy, D, dudi dang hinh thang ( hinh 4.5a). pé
don gian cho qua trinh tinh todn c6 thé chuyén tir hinh thang sang phan bé déu ( hinh 4.5b)
a) b)
0,5 gh=g.1y2 0,5 g"=(1-2°+B)g " véi p=0,51/1,

Do) - mommm
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Hinh 4.5: Tdi trong tdc dung 1én dam D1,D2

(Cdch quy doi trén theo nguyén 1y can bang momen ngam hai dau, thudn tién cho qud
trinh tinh todn nhung sé khong chinh xdc vé luc cdt va chuyén vi. Néu tinh néi luc bcfng cdch
chwong trinh mdy tinh thi nén nhdp nguyén hinh dang cia tdi trong dé cho két qua chinh xdc
hon)

Phan san 3, 4 1an luot truyén vao céc dam Ds, Dy dudi dang hinh tam gi4c (hinh 4.6a).
Ciing c6 thé chuyén tir hinh tam gidc sang phan bd déu. ( hinh 4.6b)

a) gtg=gs, 12 b) gcn=5/8.gtg
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Hinh 4.6: Tai trong tdc dung lén dam D3,D4

D6i v6i san ban dam: xem tai trong chi truyén vao dam theo phuwong canh dai, dam theo
Phuong canh ngan khong chiu tai trong tir san (hinh 4.7)
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Hinh 4.7: so do truyén tai san ban dam
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Dam D,, D, nhan tai trong phan bo déu gszl .Dam D3, D, khong nhén téi trong truyén tu

N

san.

4.1.1.3. Do twong va cira xay trén dim

Tuong xay tryc ti€p 1én dam, tuy chirc nang ma cé nhitng quan niém khac nhau vé tinh
chat cua nd, c6 3 quan niém khac nhau nhu sau:

Khung va tuong lam viéc chung v4i nhau, quan niém tinh todn nay mang lai hiéu qua
kinh té, tuy nhién Iy thuyét tinh todn chua hoan chinh va phic tap.

Mot phan tai trong truyén 1én dam, phan con lai truyén 1én khung thong qua luc tp
trung tai dau cot (hinh 4.8). Phuong phdp niy cho hiéu qua kinh té nhung van cé sy
phuc tap ( dac biét truong hop tudng cé 10 cira).

e Truong hop [, >2h.tan30°: tai trong truyén tir tuong vao dam dang hinh thang:

phin quy v& lyc tip trung phan truyén vao dam D phin quy v& lyc tp trung
truyén vao cot C; D2 truyén vio cot C,
G G, =
&
I‘ | — N
D,
ld I
1

Hinh 4.8: so dé truyén tdi tir tuong

v Trong luong trén 1m” tudng:
g, =n,7,0,+2n,.%,.0, (kN/m?)
ng: hé s6 vuot tai clia gach ( gach dic n,=1,1; gach rong n,=1,3)
ng: he s6 vuot tai cua 16p trat (n,=1,3)
%: trong luong riéng cua gach ( gach dic y,=1 SkN/m’; gach rong
Y%e=15kN/m’)
%, trong lugng riéng cua vira trat (y%,=20kN/m’)
B=hying — haim: chiéu cao tudng xay.

v Phan tudng truyén vao diam D1:
a) b)
ht __ cn_ 2 3 . At e o
a g"'=g.h a g"=(1-2p7+p)g" véi p=a/l,

ooy - Mooom

ly [ ly 1[

1

Hinh 4.9: Tdi trong tuong tdc dung vao dam D1
Trong d6 : a=h,.tan30

GV-Nguyén Thanh Diing



v' Phan luc tap trung truyén vao cot C, (gﬁn ding):
1
Fi = g[.E.ht .a

® Truong hop [, <2h,.tan30° thi tai trong truyén tir tuong vao dam dang hinh tam
gidc (hinh 4.10):

phin quy vé lyc tap trupg

truy?n vao 6t C, D2 phan quy v¢ luc tap trung

truyén vao cot C,

phén truyén vio
dﬁm D] ]

G

@)
[\
1 /2.tan60°
hy

p = 009

D,

ld »
I[

Hinh 4.10: So dé truyén tdi tir tuong vao dam D1 khi 1, bé

v Phan tuong truyén vao dam D;:
@) g®=g.1/2.tan60° b g"=5/8.g'¢

—>
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Hinh 4.11: Tai trong tuwong tdc dung vao dam D1 khi l; bé

v Phan lyc tap trung truyén vao cot C; (gan diing):

Flzgt.l. 2.h, —li.tan60” l—"
2 2 2

- Quan niém thong thuong la xem toan bd trong lugng tudng + ctra truyén 1én dam 1a
phan bd déu:
S +n.gc.s
gl 1 l C gL C (kN/m)
d

S.: dién tich ctra

gt%d =

S,: dién tich twong xay (gan ding S, = L,x h,-S.)
ne: hé s6 vuot tai ctra (1,1)
g/ tai trong tiéu chudn phan bd trén 1m?” ctra ( cira kinh khung gb : 25daN/m?,
khung thép: 40daN/m?, khung nhom: 15daN/m?).
(Quan niém nay thwong ding phé bién vi tinh todn don gian va an toan)
4.1.1.4. Do dim phu khéc truyén vao

Tai nhiing vi tri c6 dam phu khéc ké 1én s€ Xuét hién luc tap trung ( hinh 4.12).
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B, B,

Dam phu khac D2
L \ L L
Vi tri xuét hié ~
luc tap trung
L) i i
< Dam xét D1
L] L] L]
i i i

Hinh4.12: Vi tri xudt hién luc tdp trung

Tdi tdp trung do trong lwong bdn thdan dam phu D2 truyén vao dim D1

&py-L
P A -
TLBT dam 2
Trong dé:

gp2 -1a trong luong trén 1m dai céc dam phu D2 (x4c dinh nhu muc 4.1.1.1)
L-nhip ddm D2
Tdi tdp trung do twong xdy trén dam phu D2 truyén vao D1

» _ (gt.St +ncl.g£".Sc)

tudng+clia 2

Trong dé6:

g - tai trong phdn b trén 1m” twong xay trén dam D2 (xem muc 4.1.1.3)
S, dién tich twdong xay nhip trén dam D2

g - tai trong tidu chuin phan b trén 1m” cira cua tuong xdy trén dam D2

S.- dién tich cira ciia tudng xay trén dam D2

Tdi tdp trung do san truyén vao thong qua dam phu D2
S
Pén — zg‘sz i
2

Trong do:

g,: - tai trong phan bd trén 1m? san truyén vao dam phu véi dién tich truyén tai 1a S

Vi du nhu hinh 4.13. Dam dang xét D1 tai niat A s€ nhén lyc tdp trung tur san truyén
vao thong qua dam D,

p. =8a5it8aS,

san
2
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Hinh 4.13. So' do truyén tdi tdp trung tir san

4.1.2. Hoat tai

Do san truyén truc tiép vao hoac dam phu khéc truyén vao (néu cd)

-Phén san truc tiép truyén vao cich x4c dinh nhu myc 4.1.1.c nhung thay g, béng Ds

-Phén luc tap trung do dam phu khac truyén vao xdc dinh nhu muc 4.1.1d nhung thay g
béng Psi

4.2. SODPO TAITRONG VA TO HQP NOI LUC

4.2.1. So db tai trong

4.2.1.1. Tinh tai
So do chét tai tinh tai thé hién trén hinh 4.14

‘(g] g2 /g3 kg4
RERERR EREERER |
A e
Hinh 4.14. So' do tinh tai
4.2.1.2. Hoat tai
So dd chat tai hoat tai chat ddy thé hién trén hinh 4.15.
P 132 Ps P4
BERERE BERERE ,
N i

Hinh 4.15. So do hoat tdi chat day

4.2.2. T6 hop ndi luc

Viéc to hop ndi lyc nham muc dich tim ra ndi luc nguy hiém cho két cdu khi chiu tic
dung cta nhiéu loai tai trong. D6i voi tinh tai, ddy 1a loai tai thuong xuyén tic dung 1én két
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ciu do d6 né ludn gy ra ndi lyc. P61 v6i hoat tai, c6 thé xuat hién hodc khong. Ngay ca voi
hoat tai do do dac giy ra ciing c6 thé c¢6 hodc khong, c6 thé xuat hién & chd nay hoic ¢ chd
khéc. Do d6 khi thiét ké phai t6 hop ndi lyc dé tim ra gid tri bat loi cho két ciu theo nguyén
tic:

S=S,+7%S,

S, - n0i lyc do tinh tai.
S;j - nd1 lyc do truong hop thir i cua hoat tai j
Y - hé s6 t6 hop. Lay y = 1 khi chi xét mot hoat tai, y = 0,9 khi Iy tir 2 hoat tai tro 1én.

Mot dang khac dé tim ndi luc nguy hiém trong céc cau kién 1a t6 hop tai trong. Theo cich
nay thi khong tinh ndi luc ting truong hop tai rdi lua chon dé cong tic dung ma tién hanh o
hop trude céc loai tai trong, sau dé tinh ndi luc véi tai trong t6 hop nay.

T hop tai trong va to hop ndi luc s& gidng nhau khi két cau lam viéc tuyén tinh (nguyén
1y cong tac dung) va s& khac nhau khi két cau 1am viéc phi tuyén.

Theo TCVN2737-1995, ¢6 hai t6 hop tai trong sau:

e Tb hop co ban: Tinh tai (TT), hoat tai (HT)

e T6 hop dac biét: Tinh tai, hoat tai, cé thé x4y ra mot trong céc tai trong dac biét

Trong trudng hop nay chi xét dén t6 hop co ban.

C6 2 céch dé tim duge nodi luc nguy hiém cho dam:

e Cach 1: xét cic trudong hop bat loi ciia hoat tai.

Chat tai nguy hiém cho nhip 1,3 (HT1)

P b3

A i i i i
Hinh 4.16. So do hoat tdi nguy hiém nhip 1,3

Chat tai nguy hiém cho nhip 2,4 (HT2)
P2 P

N m - - b
Hinh 4.16. So do hoat tdi nguy hiém nhip 2,4

Chat tai nguy hiém cho gbi A (HT3)
P P2 P4

BERER
AN

A
Hinh 4.17. So do hoat tdi nguy hiém géi A
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Chat tai nguy hiém cho gbi B (HT4)
P2

D3
EREER
Vi

- - e -
B

Hinh 4.18. So' do hoat tdi nguy hiém goi B
Chat tai nguy hiém cho gbi C (HT5)

P D3
EEREN EREER
AN P P mgﬁ hm

Hinh 4.19. So' do hoat tdi nguy hiém goi C

Gan diing dé don gian thi d6i véi momen dwong thi dat cich nhip, d6i véi momen am &
trén gdi tua thi dat hoat tai 1én 2 nhip lién ké n6 (Hinh 4.20)

P J 2K

W it b b b
T {1

S hm - hm T
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C
Hinh 4.20. So' do hoat tdi gan diing

Cong thire to hop xdc dinh Myay, M do tinh tai cong hoat tai:
Mpax = Mt + max (Myr;)
Mupin = My + min (Myr;)

Tuong tu véi cong thirc xac dinh Q nax, Qumin:
Qmax = Qrr + max (Qury)

Qmin = Qrr + min (Qyri)
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(Cdch t6 hop nay tdn dung dwoc cdc chwong trinh tinh tw 16 hop theo phwong phdp 16
hop tdi trong. Tuy nhién chi cho két qud chinh xdc déi véi momen dwong max tai nhip va
momen dm min tai goi con momen min tai nhip va momen max tai goi khong chinh xdc va
ciing khéng chinh xdc néu xét tai 1 tiét dién khéng phdi 1 gitra nhip)

e Ciach 2: Xic dinh ndi lyc khi chat hoat tai timg nhip sau d6 tim ra noi luc nguy hiém

dua trén nguyén ly cOng tic dung

Cach truong hop chét tai timg nhip:

@) L
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Hinh 4.21. Cdc truong hop chdt hoat tai tung nhip

Xac dinh noi luc:
M ax = M+ X(M duong ctia hoat tai HTi )
Min = Mpr + £(M am cua hoat tai HTi )
Qumax = Qrr + £(Q duong cua hoat tai HTi )
min= Qrr + £(Q am cua hoat tai HTi)
(Cdch nay ¢é nhiéu wu diém la phan tich tai trong don gian, xdc dinh 16 hop néi luc chinh
xdc ddi véi tdt ca cdc tiét dién ca momen lan luc cdt nén dwoc dp dung nhiéu. )

4.2.3. Tiét dién t6 hop ndi luc
Dam: to hop it nhat cho 3 tiét dién: hai tiét dién dau dam va mot sb tiét dién gitra. Noi luc
cantohopla M :M_ ;0. ;0.

Thong thudng d6i véi momen ngudi ta to hop 3 vi tri: hai gbi va gitra nhip. Véi luc cit to
hop cho 4 vi tri: 0, I/4, 31/4, | (Hinh 4.22)

GT GN GP
& s Y
T ) T T
Vi tri t6 hop momen
0 /4 31l/4 [
& & & &
¥ T T T

Vi tri t6 hop luc cat
Hinh 4.22. Cdc vi tri t6 hop néi luc
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4.3. TINH TOAN COT THEP

4.3.1. Thép chiu momen uén
Dam va san do toan khdi, khi tinh todn dé tiét kiém xem san cung tham gia chiu lyc véi
dam nhu tiét dién chir T voi d6 vuon S; ( Hinh 4.23). Trudng hop canh chiu nén, d6 vuon

cdnh Sy mai dua vao tinh todn.

hs [

I
Hinh 4.23. Tiét dién tinh todn dam
Dai voi dam san duc lién v6i san qui dinh Sy nhu sau:
1

S <—1,
v f 6 dam

| .| c6 dam ngang
v S Salthéngthﬁy dim doc <! [h\ 20,1h

khong c6 dam ngang
h >0,1h

s

, S, <6h, kh{

v S, =0khi h <0,05h
Tai mot tiét dién c6 2 gid tri t6 hop M, VA M,,;,. Ty theo ddu ma tinh todn theo cic
truong hop sau:

o M, . >0;M . <O :thép phia trén tinh theo|M .in|» thép phia dudi tinh theo M

e M, >0;M_ >0 :thép phiatrén dit theo cau tao, thép phia dudi tinh theo M,

e M,, <O0;M, <O :thép phia trén tinh theo|M |, thép phia dudi dit theo ciu tao

Thép cau tao lay bang 4, b.h,
Khi tinh todn voi M, <0, canh chiu kéo tinh nhu tiét dién chir nhat bé bxh (Hinh 4.24)

by

ey LY

[ [T+

& ) >M_

Hinh 4.24. Tiét dién tinh todn chir nhdt bé
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Khi tinh todn véi M, >0, cdnh nam trong viing nén tinh todn nhu tiét dién chir T.
Thong thuong trong truong hgp nay truc trung hoa s€ di qua cdnh (Hinh 4.25), xay ra khi
M, <M,=Rb, h.h ~0,5h) khi dé tiét dién tinh todn s& 1a hinh chit nhat 16n byxh. ( néu

truc trung hoa qua swon sé tinh todn nhu tiét dién chir T)

T+ i

—

Hinh 4.25. Tiét dién tinh todn chir nhdt lém

hs

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
[ -

Truong hop tiét dién chi c6 1 bén canh ( thuong gdp ¢ dam bién ) thi bo qua su lam viéc
ctia cénh tinh nhu tiét dién bxh (Hinh 4.26)

p=E
ot T

Hinh 4.26. Cdc truong hop bo qua anh huong cua cdnh

Quy trinh tinh c6t thép cho tiét dién chir nhét (bxh)
Budc 1 : Tl cip d¢ bén cia bé tong va nhém thép=R,, Ry, &, , a,
Budc 2 : Gia thiét a = 3+6 cm hodc a=0,1xh. Tinh hy = h - a
Budce 3 : Tinh ¢, va A,

M
a, = 5
R, bh,
, 1+1-2« M
vV Neuag, <o, tra,=>{=—"—"2A =———

2 T CRh,

v Néu a,>a, thi phai ting kich thudc tiét dién hodc tinh cbt kép.

; . A
Budce 4 : Kiém tra ham luong cot thép ,u=bhs
0

lumin = 0’1% Slu = lumax = fk%

s

Khi a, < a, khong can kiém tra < u

max
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Néu f< ft,;, :tiét dién chon 16n, c6 thé giam hodc néu khong giam 14y A,=,.,bh,

Ham lugng cot thép hop 1i dam 1, = (0,8+1,2)%
Budc 5 : Chon, b tri cot thép va kiém tra lai a (<a® tai budc 2), va cic yéu cau vé céu
tao.
b

<=
¢ 10
+Chon thép: { Ag < 6mm
khong nén qua 3 loai dudng kinh

l6p bdo vé c2max(g,,,.c,)
z : a=c+0,5.¢ (dung cho 1 I6p cun
+Bo0 tri thép kiém tra a : 9 ( & p 8 ¢)

A .
—M(nhiéu 16p)

a= ZA”

4.3.2. Tinh toan c6t thép chiu lyc cit
Mot doan dam s& c6 4 vi tri to hop luc cat. Tai mdi vi tri ¢6 2 gid tri t6 hop Qumaxs Qumin.
Léy gid tri c6 d0 16n 16n nhat max|Q| dé thiét ké (Hinh 4.27)

Qmwc

Qmin
Hinh 4.27. Biéu do bao lyc cdt
4 max|Q1_2| trong doan 1-2 dung dé tinh todn s, . két hop véi s, gﬁn géi tua dé bd tri

cdt dai trong doan 1-2.
4 maX|QH| trong doan 2-3 dung dé tinh todn s,, $,,,, két hop véi s, doan luc cit bé dé

bb tri cot dai trong doan 2-3.
4 maX|Q374| trong doan 3-4 dung dé thiét ké ké s,, s,,,, két hop voi s, gﬁn géi tua dé bd

tr cot dai trong doan 3-4.

Qmax
Qmax3 Qmax4
min3 Qmin4
3 4
f f
1 2 T
Qmax] QmaxZ
Qm inl Qm in2 Qm,'n
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Hinh 4.28. cdc gid tri luc cdt tinh todn
Vi du nhu hinh 4.28 cdc gia tri luc cit tinh todn 12 :

maX|Q1—2| = max(|Qmax1 ’ Qmin1 ’ QmaxZ ’ Qmin2 )
maX|Q2—3| = max(|Qmax2 4 Qminz 4 Qmax3 4 Qmin3 )
maX|Q3—4| = maX(|Qmax3 ’ Qmin3 ’ Qmax4 ’ Qmin4 )

Trong tinh to4n thuc hanh ngudi ta thuong Iy luc cét 16n nhét trong dim dé tinh toén,
doan luc cit bé thuong dugc chon theo cAu tao va sau do6 tinh todn doan can bd tri dai day [,
(tinh tir mép gdi tra).
4.3.2.1. Tinh toan cot dai cho truwomng hop dim chiu tii trong phan bd déu (gém tinh
tai g va hoat tai p)

Budc 1: Tinh todn lyc cat 16n nhat Q4. cho vi trf can thiét ké ( goi 1a max|Q, ,

,max|Q, ,

nhip 12 max|Q,_,|) va cdc gid tri h,, q;, My, Oy
e 7,=8+0,5p
M, =9, 1+ ¢+, )szbho2

o 0,=2yMyq,

Budce 2: Dya vao h,, QO My, Qp; tinh todn gy, can thiét cho c6t dai

2 2
e Khig, <2 i ¢, = Qe =D Do =

™ 20,6 aM, oh,
. Q M (Qmux - le )2 Q - Q
e Khi =4 <« Qmax < b4 le thi q,, = > Xmax bl
0,6 I M, 2h,
* Khiliig, <o thi g, ==

0 o

Luu y: tat ca cdc gid tri gy, tinh duoc phai tudn theo diéu kién q,, 2 % Néu tinh

0

q,, < % thi tinh lai g, theo cong thirc dudi:

o

2 2
qsw — Qmax + &ql _ Qmax + &ql _ Qmax
Zhu ¢b3 2ho ¢b3 2ho

Budc 3: Tinh todn cdc budc dai can thiét s, (bude dai tinh todn), s.,( budc dai ciu tao), s, (

budc dai cuc dai), s, ( budc dai can bo tri)

qSW qSW
n- s6 nhanh dai, ¢,- dudng kinh dai
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Dy (1 + 9, )szbho2

[ ) max Q
max

e s, duoc xac dinh nhu sau:
v Véi doan dam gan goi tua (c6 luc cat 16n):

5. =min (g;ISOmmJ khi h < 450mm.
§,, =min (§;300mmj khi h>450mm.

v~ Voidoan dam c6 luc cat bé: s, = min (%;SOOmmJ.

v' Poan dam gbi twa dugc 1y nhu sau: 1y bang //4 (I 1a nhip dam) khi dim chiu tai
trong phan bd déu, ldy bang khoang cach tir gbi dén lyc tap trung dau tién nhung
khong bé hon 1/4 khi dim chiu luc tap trung.

° sbtsrnin(stt’sct’smax)

Budc 4: Kiém tra lai di€u kién vé tng suat nén chinh:

Qmax < O’ 3 ¢w1 ¢blebh'o

Voi ¢, =1+50u, <13, a= 2 s M, = A .9, =1-0,0L.R,
E, bs

Luuy:

Poan dam cich gdi twa doan [, ngudi ta dat cbt dai day véi khoang cdch s, tng véi kha
nang chiu cat gsw1- Khodng ngoai doan /; nguoi ta bd tri cot dai thua tuong Ung 1a s, va g,

Qui trinh tinh toan /;

, < . M
e Tinhc, vacy Voic, = |—2
qswi

Mb
+ qswlcol - Qmax + qlc

° Khl ql > qswl - qwa = ll =Cc— <
qswl - qsw2
M
voi c= \/ < By,
QI - (qswl - qst) ¢b3
. N L, Mb

Khl QI > 1’56qswl - qst thl tlIlh c=

ql + qst

(O i F GonC
° Khl ql S qSWI _ qswz = ll — Qmax (Qbmm qst 01) —c

q,

ol
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7 7 2 Q) min
Qswz2 khong nhat thiét phai 16n hon hodc bang 2’ h

S1 S2

'#C

Hinh 4.29. B6 tri cét dai khong déu

4.3.2.2. Tinh toan cot dai cho trwong hep chiu tii tip trung
Khi chiu tai trong tip trung, can phai tinh vdi tat ca cic tiét dién nghiéng ¢; xuét phat tir
g6i tya nhung khong vuot qué tiét dién c6 gid tri md men 16n nhat.

bat v;1a khoang céch theo phuong truc dam tir géi tua dén cdc luc tap trung F; ( Hinh
4.30)

L
S ¢ B W
F F)
<
¢
(&)
Q=Qumax
Q,=QF
Qumax W Q=Qy-F,

Hinh 4.30. So' d6 tinh todn cét dai khi chiu luc tdp trung
Budc 1: Xét céc tiét dién nghiéng sau:

Ti€tdién 1: voi ¢, <v, va Q,=0Q

max
Tiét dién 2: ¢ diém cudi nam gitta F; va F, véi hinh chiéu vV, <¢, <V, va 0, =0,-F

Poan tiép theo c¢6 C:=0C,-F, . Néu Qs vin con 16n hon Q. tinh theo cdng thuc

_ D (I+o, )Rbrbhg
c

Qb()

thi xét thém tiét dién 3 véi hinh chiéu V> <¢; <V;
Tiép tuc xét cho dén doan thir k khi Q: < 0,, hoic Ci dat t6i khoang cich tir gdi tya dén vi
tri M.« thi dung lai.

Budc 2: Ung véi mdi tiét dién nghiéng ¢; va Q;. Tinh todn céc gia tri sau:
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M

° th = c . 2 Qbmin
* = Qzé o
bi
e ¢ =min(c,2h,)
° Z = Qbmin C_u
” Qbi 2h’0

Tinh todn qgy)

Qi lai
" Zi < Zoi = qsw(i) = -
c, X, +1
i Qi -9 i
" Zoz S Zi S — = qsw(i) = :
Cu Cu
2
C; C. . — .
™ _I<Zl S_z = qyw(i) — (Ql le)
Co ho A Mb
¢ 0.-0,
] > = o ==t =b
20 T 0 = i ()

Budc 3: Léy gid tri gy 16n nhat dé xéc dinh c6t dai. Tinh budc dai tinh todn
R_A

SW SW

~ max (%w<,-> )

. . . . . N L1k . K . <mi
Budc 4: Tinh céc budc dai s, VA Sy - Sau d6 bo tri cot dai voi Ser = mln(sﬂ, Scts Smax)

Bude 5: Kiém tra lai diéu kién vé ung suét nén chinh
Luuy:
-Khi ¢6 budc dai thay doi, trong doan [, gan gdi tya khoang cdch dai 1a s;,ra ngoai /,

khoang cdch cot dai 14 s,.Trinh ty tinh Q, dé kiém tra theo diéu kién Q <Q, + 0, nhu sau:

M
Tinh ¢ vacy, V6i c,, = |—=
qswi
° Khl C_ll <C()l = st :qswlcol _(qswl _qsw2)(c_ll)

e Khic, SC_l1 SCp =0, =9 (C_ll)

Khl C — ll > Coz = st = qsw2cl)2

4.3.3. Tinh toan c6t thép chiu giat dirt ( vi tri c6 lwe tap trung)

Tai noi dam phu khac (chiéu cao h,) ké 1én dam dang xét ( chiéu cao 1am viéc hy) c6 luc
tap trung truyén vao, ddm c6 thé bi phd hoai cuc bd. Su pha hoai xay ra theo hinh thap
ABCD v6i géc nghiéng o, =45°. Dé chdng lai su phé hoai nay c6 thé dung cdt treo (dang dai
hoac vai bo).
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|
ho

S

Hinh 4.32. Cét treo dang vai bo
Luc giy xuyén thung F ( tinh todn nhu muc 4.1.1d)
Khoang can dit cbt treo ( ddy thap xuyén thing ) : S, =b+2h,

Chiéu cao h =h —h,

e Khi ding cbt treo dang dai : ZASW >— 27

sw

h
>N 0 07

e Khi ding cbt treo dang vai bo : A, -
’ 2R  sin@

e Khi dung c4 hai loai : ZstAsw +2R A, sinf< F[l—%j

0 : thuong 45+60°
44. CACLOISAI CUA SINH VIEN
V& so do truyén tai tir san vé dam chua chinh xéc.
X4c dinh sai tai trong.
To hop noi luc con sai.

Khéng hinh dung dugc céc loai cbt thép trong dam, tic dung, ciing nhu cich xdc dinh
ting loai cbt thép.
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Con sai s6t trong céc nguyén 1y cdu tao bé tong cdt thép, ling ting trong viéc cit thép,
nbi thép, neo thép.
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CHUONG 5. THIET KE KHUNG PHANG

Khung g@)m cdc thanh va cdc nit. Thanh 12 cu kién chiu udn (dﬁm, Xa) va ciu kién chiu
nén léch tam (cot, xa ngang cong) hoac kéo. Ddi v6i nha nhiéu tﬁng khung chiu tai trong
dung 13n tai trong ngang (gi6, dong dat...), nit khung thudng 12 nit cimg, cot lién két ngam
v61 méong (Hinh 5.1)

&
1777777 777777 JTT77TT 7777

b L b L, b L; Iy
% % % L]

@ ® © ©
Hinh 5.1: so do tinh ciia khung

(Luu y: khi tinh mo hinh hoa va tinh todn cho cot tdngl, sv chii y chiéu dai cot cong thém dogn H,, )

Trong truong hop cdng trinh ¢6 d6 cimg theo phwong doc nha 16n hon nhiéu so véi
phuong ngang thi ¢6 thé tich riéng ting khung theo phwong ngang nha dé thiét ké khung
phang (Hinh 5.2). Truong hgp do cting 2 phuong 1a gan bang nhau thi khéng duoc tich
khung riéng 1& ma phai thiét ké theo hé khung khong gian.

Tach thanh khung phang

Hinh 5.2 : Mdt bang khung phdng thiét ké

5.1. XAC PINH TAI TRONG TAC DUNG LEN KHUNG

S.1.1. Tinh tai
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5.1.1.1. Trong lwong bin thin dim
5.1.1.2. Do san truyén vio
5.1.1.3. Do twong va cira xay trén dam
Céc phan trén tinh to4n tuong tu nhu phan dim phu
5.1.1.4. Do dim phu khéc truyén vao
Tai nhiing vi tri c6 dam phu ké 1én dam khung (hoac cot khung) dang xét s& xuét hién luc
tap trung ( hinh 5.3).

Hinh 5.3. Vi tri xudt hién luc tdp trung

Tdi tdp trung do trong liwong béin than dam phu truyén vao miit khung

.B .B
Prisr dim = gdlz t+ gd22 :
Trong dé:

841> 8a2 -1a trong luong trén 1m dai céc dam phu nhip B, va B,

Tdi tdp trung do twong xdy trén dam phu truyén vao niit khung

(gtl’Stl +1,,.811-5, ) + ( 828, +1,.8555., )

tudng+ctia 7

Trong dé6:

81,82 - tai trong phin bd trén 1m? tuong nhip B, va B,

Si1, Spp- dién tich tuwong xay nhip B, va B,

gel, g2 - tai trong tidu chuin phéan bd trén 1m? cira cua tuong thudc nhip By, B,
S¢1 5 Sz - dién tich cura cua tuong thude nhip By, B,

Tdi tdp trung do san truyén vao thong qua dam phu
S
P _ Z gsl i
2

Trong do:
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g,i - tai trong phan bd trén 1m” san truyén vao dam phu véi dién tich truyén tai 12 S;
Vi dy nhu hinh 5.4. Nit A s& nhan lyc tap trung tir san théng qua cdc dam Dy, D, (6
san S;,S3 thong qua D va 6 san S,, S, thdong qua D,. Gia tri lyc tap trung :
P - 845, +8,5,+8,:5,+8.,5,
" 2

Hinh 5.4. So' do truyén tdi tdp trung tir san

5.1.2. Hoat tai

Do san truyén tryc tiép vao hodc dam phuy truyén vao (san —dam phu — khung dang
xét).

Phén san tryc tiép truyén vao céch xédc dinh nhu phan dam phu.

Phén Iyc tap trung do dim phu truyén vao xdc dinh nhu phan dam phu.

Tai vi tri nit khung, lyc tap trung do hoat tai s€ dugc tich ra hai phﬁn (bén trai nit va bén
phai nut)

Vi du : xét niit A trén khung K, hoat tai tp trung bén trdi (P") do céc 6 san S;, S, , hoat
tai tap trung bén phai (P’") do 6 san S, S, truyén vao thong qua ddm D,,D,

=<

| | Niit A = -
D1 D, Nt A
=] E={lf==Fc ===t l—®
[

R e (= DCl B

Khungxét
ql__—_ = B — = :|p~=@
NI
.::: r— :::::#: s g [ e —*:@
| § § | |
l TRCA RN EON !
= e N

Hinh 5.5. So' d6 truyén hoat tdi vao niit

5.1.3. Hoat tai gio
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Tai trong gié dugc phan bd doc theo chiéu cao cOt khung tinh tr mat dét cua céc cOt bién
6 x4y tuong chan gié, chia 1am 2 truong hop : gi6 trai va gié phai
Gid tri ap luc gié trén 1m* & d6 cao z duge xdc dinh : w =w,.K.C (kN / mz)
Trong do6:
Wo - gid tri dp luc gié tiéu chuan 1dy theo ban do phan ving dp luc gié. Gid tri w,
[daN/m?] twong g v6i mdi phan viing nay cho trong Bang 5.1
Bang5.1. Ap liec gié tiéu chudn (daN/m?) theo ban do phan ving gié ciia TCVN 2737-1995

Vung I Vung 11 Vung III Vung Vung
IB IA 1B A 111B A IVB VB
65 55 95 83 125 110 155 185

K- 12 hé s dia hinh, ké dén sy thay d6i cta vén toc gié theo chiéu cao va anh hudng cia
céc dia hinh, vat can xung quanh (theo céc dinh dang A, B, C), x4c dinh theo Bang 5.2.
Bdng 5.2. Hé s6 dia hinh K (hé s6 6 cao) theo TCVN 2737-1995

Do cao z (m) Dang dia hinh
A B C

3 1,00 0,80 0,47

5 1,07 0,88 0,54
10 1,18 1,00 0,66
15 1,245 1,08 0,74
20 1,29 1,13 0,8
30 1,37 1,22 0,89
40 1,43 1,28 0,97
50 1,45 1,34 1,03
60 1,51 1,38 1,08
80 1,57 1,45 1,18
100 1,62 1,51 1,25
150 1,72 1,62 1,4
200 1,79 1,71 1,52
250 1,84 1,78 1,62
300 1,84 1,84 1,7
350 1,84 1,84 1,78
>=400 1,84 1,84 1,84

c- hé s6 khi dong (1ay theo bang 6 TCVN 2737-1995 ). Thong thuong dbi voi bé mat dén

gi6 vudbng géc ( phia dén gié Cq=+0.8, phia khuit gié C,=-0.6).

Tai trong gi6 phan bd tac dung vao cot :

Phia d6n gi6: g, =n.Bw,=nB.w,.K.C, (kN /m)

Phia khuat gié: g, =n.B.w,=n.Bw, K.C, (kN/m)

n-hé sé vuot tai (n=1,2 v6i cong trinh c6 thoi han st dung 50 ndm). Vi cong trinh ¢6
thoi han sir dung khdc thi phai nhin voi hé s6 quy doi theo Bang 5.3.
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Bdng 5.3. Hé s6 diéu chinh tdi trong gid theo thoi gian sir dung
Thoi gian sir dung gia dinh, nam. 5 10 20 30 40 50
Heé s6 diéu chinh tai trong gié 0,61 | 0,72 | 0,83 | 091 | 0,96 | 1,0

B=0,5.(B,+B,) - bé rong d6n gi6 cot
Chiéu tai trong gié phu thudc vao dau ctia hé sb khi dong C ( +: hudéng vao mdt,- : hudng
ra khoi mat )
Tai trong gi6 tic dung 1€n mdi quy vé luc tap trung S; (d6n gid), S, (khuét gi6) tac dung
1én dinh cot:
Sq=nBw, > H.K.C, (kN)
S,=nBw,> H.K.C, (kN)
Trong d6 : H, K, C; -1an luot 12 chiéu cao, hé sb ap luc gid theo do cao, hé s6 khi dong
ctia phan mdi thtr i
Sd Sh Sh Sd

Pa
\-pp, P

77 77T 77 AN\ AN AN\
Gio trai Gio6 phai
Hinh 5.6. Tai trong gio tdc dung lén khung

5.2. XACPDINHNOILUC VA TO HQP NQI LUC

5.2.1. Xac dinh néi luc

Khung Ia két céu siéu tinh, viéc xdc dinh noi luc dua trén gia thiét vat liéu dan hoi tuyén
tinh. Hién nay viéc xdc dinh ndi lyc hé két cdu chu yéu béng cdc chuong trinh tinh két cu
nhu Sap, Etabs, Robot..(phuong phap PTHH). Xdac dinh ndi lyc 1a bude quan trong trong qua
trinh thiét ké, vi vy viéc kiém tra can than diu vao cua tai trong, vat liéu 1a vo ciing can thiét
nham phat hién sai s6t dé khic phuc.

Thong thuong d6i véi khung phang s& c¢6 5 trudng hop tai trong can xdc dinh noi luc :
TT,HT1, HT2, GT, GP. Trong d6 HT dugc tich thanh HT1, HT2 dat cach nhip cich tﬁng
(hinh 2.16), cdch chit tai nhu vy mot cich gan ding nham tao ra nguy hiém cho dam va cot.
HT1, HT2 coi la mot loai hoat tai.
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HT HT1 HT2
Hinh 5.7.So dé hoat tdi cdch tang cdch nhip

5.2.2. To6 hop ndi luc
Viéc to hop ndi lyc nham muc dich tim ra ndi luc nguy hiém cho két cdu khi chiu tic
dung cua nhiéu loai tai trong. C6 hai to hop ndi luc: to hop co ban va to hop dic biét, & day
chi xét to hop co ban
T6 hop co ban 1: tinh tai + hoat tai nguy hiém nhat
TH max =TT +max (HT1, HT 2, HT ,GT,GP)
TH min =TT +min (HT1, HT 2, HT,GT,GP)
T6 hop co bin 2: tinh tai + cic hoat tai ( hé s6 to hop 12 0,9)
TH max :TT+O,9(Zthénh phan noi luc duong clia cac hoat tai )
TH min =TT+0,9(Zthénh phén ndi luc Am clia cac hoat tdi )
V6i céc thanh phan hoat tai gom : HT1, HT2, GT,GP

5.2.3. Tiét dién t6 hop ndi luc

Dam: t6 hop it nhét cho 3 tiét dién: hai tiét dién dau dam va mot sd tiét dién gifra. Noi luc
can to hopla M_ M . ;0. ;0.

Cot : cot trong mot tﬁng to hop cho 2 tiét dién : dau cot va chan cot. Céc cap ndi luc can

t6 hop 1a (M., N, );(M ., N, )i (N

w-M,). Truong hop tinh ct thép dbi xtmg chi can 2
cap (M| N, ):(Npw-M,,) . Ny, 12 d6 16n luc nén 16n nhat trong cot tuong tmg voi gid tri

daisola N,

5.3. TINH TOAN COT THEP

5.3.1. Tinh toan thép cho dim
Tuong tu phan dim phu

5.3.2. Tinh toan c6t thép cho cjt

5.3.2.1. Tinh toan cot thép doc
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a.Thiét ké thép dbi ximg (A=A
Budc 1: Chuan bi céc s6 liéu can thiét : R, R, R, E, E,, 0 , &

Budc 2: Gia thiét g, o’ .Tinh h,,Z,, e;,e e,

M
e, =— - d0 léch tam tinh hoc
N
L h A 1A A % .
e >max| —,— |- d6 léch tdm ngau nhién
¢ 600 30

- hé tinh dinh
{eo erte,(he tinhdinh) 4 b tam tinh todn

e, =max (¢, e, ) (hé siéu tinh)
Z,=h,—a
Budc 3: Xét udn doc , tinh do léch tim e
Xét uon doc:

o I/h <8 :bod qua anh huéng ubn doc =n=1
1

N

cr

o ly/h>8 :xét udn udn doc =n =

Tinhtodn N, : N, = QLZE” ££+ aISJ
?

o

Gia thiét g, = I;=1bh,(0,5h-a)’

b E_ 0,11

I=—;«
12 E, 0,1+0

l

S = max(%";émm),é =0.5-0.01--~0.01,

M,+N,(0,5h—a) <

MM >0=¢ =1+ <
: i M +N(0,5h—a)

e, >0,lh= ¢ =1

MM, <0
Ve 201n= 0=, 410(1-9,)% voi g, = 1457 -
Yo

Tinh todn do léch tim e : e=mne, +0,5h—a
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Budc 4: Tinh so bd x; (chiéu cao vung nén khi gia thiét nén léch tam 16n thong thuong)

Rs = Rsc - ‘xl = %
b

R # R — gidi:x*—2(h, +t‘,)x+2—N(e+tY) =0vGi ¢, =M:> x>0
B B 3 Rbb 3 0 RA RAL

Budce 5: Dua vao x; phan loai truong hgp tinh todn

v’ 2a'<x <&k : Truong hop nén léch tdm 16n thong thudng

Ne—R,bx,(h,—1) N(e+—h)
S A=A, = 2 - 2

Rsc 'Za Rsc 'Za
v’ x,<2a' : Trudong hop dac biét

Ne' N(e—-Z))
RZ, R .Z,

=4 =A =

v’ x,>¢&,.h @ Truong hop nén 1éch tdm bé. Khong dung duge x1 tinh todn lai chiéu cao
vung nén x
C1: ding cong thirc gan ding cua GS. Nguyén Pinh Cong

[(1-&)yn+2&,(ne—0,48)] h,
(1=&)y, +2(ne—0,48)

L. N e Z,
VOl n = E=—,Y, =
Rbbh0 ho ho

C2: Giai phuong trinh bac 3 tim x: x° + a2x2 +ax+a,=0
L —N[2e& +(1-&)Z, |,
’ R,.b

_ 2Ne +2&,. 0 +(1-E)h Z,
R,b

a,=—2+&)h,

a,

Ne— thx[ho - ;j

Cox > A=A =
o R.Z

sc a

Budc 6: Kiém tra ham lugng thép.

2lumin(e l)slutzzlu:;hs Slumax:30/0

o
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Néu g=pu < g hodc c6 thé tinh ra A, 4m diéu nay chimg to tiét dién chon 16n can giam
kich thudc tiét dién hoac ldy A = A =4 b.h,

Néu u,>u,. ching to tiét dién chon bé can tang kich thudce tiét.

Chd y : Néu p, chénh 1éch véi gia thiét nhiéu (tai budc 3) thi phai tinh todn lai.

Budc 7: Chon va bd trf cbt thép theo nguyén tic cu tao

Budc 8: Kiém tra lai cdc s6 liéu da gia thiét (a, a*).

b.Thiét ké thép khong dbi xing (A=A )
Budc 1 : Chuan bi sd liéu

Budc 2 : Xét udn doc tinh n,e,,e
Budc 3 : X4ac dinh truong hop tinh todn

" Me, = ep: nén léch thm 1on
" ¢, <e¢p:nénléch tim bé
Véie,=0,4(1,25h - &,h,)

Budc 4a. Tinh todn c6t thép cho trudng hop nén 1éch tam 16n

Bai toan 1 : Chon x tinh A’ va A,

Ne —R,bx(h, —0,5x)
R‘YCZH

Chon 2a’<x<&h = A‘; =

Rbx+R_.A'—N
R

s

Khi A’;> 0 thi > A =

Khi chon x fuu ¥ néu chon x = &hy s& cho két qua A, bé nhat nhung A, s& 16n nhat, A, =

' 3 . X +a S R AR LA
Ay + Ay 12 mot ham cua x, c6 thé chirng minh dugc néu chon x = iy 5 thi s€ c6 A,, bé nhat.
Khi A’y < 0 nén giam x dé tinh lai. Néu x = x,,;,, = 2a’ ma van xdy ra A’;<0 thi léy A’
. . " N(e-Z
theo cdu tao va tinh A = Ne' _ (e-2,)
RZ  R.Z

Bai toan 2: Cho truéc A’ tinh x va A

Ne-R_A' Z
Tinh o, =— YR = E=1-JI-2a, = x=£&h,
b~ "0

Rbx+R_ A" —N
R

s

e Néu2a'<x<&h =A =
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e Néu x>¢&,h, ching to A’ chua du, can ting A’ hoic tinh
A Ne —R,bx(h, —0,5x)
' - RSCZCI

e Néu x<2a’, ké ca truong hop tinh &, <0, chiing to A’ khd 16n, nén giam A’ dé

tinh lai. Khi khong thé giam A’ thi tinh A theo cong thirc:

_ Ne' N(e-2Z,)
""RZ, RZ

Budc 4b. Tinh toan cho trudong hgp nén Iéch tam bé

e N<N,=Rb(h—2ne,)thi bé tong du kha nang chiu luc, cbt thép chi can dit theo
ciu tao.

e N >N, =Rp(h—2ne,)phai tinh cbt thép v6i didu kién & <x<h,

Bai toan 1: Chon trudc A,, x (tinh x theo phuong phép ding dan)
Chon A, theo yéu cau ciu tao, chon x theo cdc cong thirc gan ding:

L L0=80nn+26, (e -048)]

5.1
(1-&2)y, +2(ne—0.48) G-
Vatinh A’
Ne— R bx(h, —>)
A= 2 (5.2)
Rsc‘Za
Tinh lai x:
N+C-R_A'—RA
x= R (5.3)
Rb+—
h{)
2R A
Vi €=

R

Tinh lai A’ theo (5.2) vdi gid tri moi cia x tur (5.3). Quy trinh tinh todn nay c6 do hdi tu
cao va c6 thé 1ay céc gia tri thu dwoc sau mot chu ky lap.

Khi e, <0,15h,, cot thép A, chiu nén déng ké, can kiém tra theo cong thic:

A = Ne'-R,bx(0,5x—a)
) o,(h,—a)

(5.4)

Bai toan 2: Chon trudc A, theo ciu tao. Tinh x va A’
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0,5R,bdx* + (2R.A Z,— Rbda")x—(Ne'd +tR A 7,) =0 (5.5)
Trong do:
d=h —~Ehit=h+Eh;e'=Z —e.
Giai phuong trinh (5.5), kiém tra diéu kién &, < x<h . Néu tinh x vuot ra khoi gisi han
trén chung t6 A chon la chua hop 1y, can chon lai.

Truong hop dac biét: chon A hoan toan theo cAu tao va khong ké vao trong tinh todn thi
¢6 thé cho A=0. Tinh A’ nhu sau:

A\l

Tinh T =

=>a=1+v1+2T = x=aa'

R, ba”
Diéu kién x<h. Néu tinh dugc x > h thi phai dat cdt thép A, theo tinh todn, ldc nay A,
chiu nén. Sau khi c6 x tinh A’:

_ N-R/bx
’ R

sc

AV

Budc 5. Kiém tra ham lugng cot thép s, > p1_ . va p+u <3%

Budc 6: Chon va bd trf cbt thép theo nguyén tic cu tao
Budc 7: Kiém tra lai cac ) li¢u da gia thiét (a,a’).

5.3.2.2. Cét thép doc ciu tao va cdt dai
a.Cot thép doc ciu tao

Diing dé chiu nhitng ¢mg suét sinh ra do bé tong co ngét, do nhiét do thay doi va cling cé
thé giit 6n dinh cho nhitng nhdnh cdt thép dai qué dai.

C6 dudng kinh ¢=12mm.

b.Cot dai
Tac dung:

= giir on dinh cot thép doc.
= giir vi trf c6t thép doc khi thi cong, han ché nd ngang ciia bé tong.
= khi cdu kién chiju luc cit 1on thi ¢t dai tham gia chiu lyc cit.
Yéu cau:
¢, = max(0.25¢, ., Smm)
as mjn(k¢min’ao)
= Khi R <400MPa; liy k=15 va a,=500 mm.
= Khi R, >400MPa; lay k=12 va a,=400 mm.
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= Néu ham luong cbt thép doc #'>1.5% ciing nhu khi toan b tiét dién chiu
nén ma 4, >3%thi k=10 va a,=300mm.

Trong doan ndi chong cdt thép doc: a<10.¢ .

Brars Guin © dudng kinh 16n nhat va bé nhat ctia cot thép.

Cic dai phai dugc méc neo dé khong bat ra khi chiu nén. Tiéu chuén thiét ké quy pham
cr cdch mot cbt doc phéi c6 mot cbt doc dat & gbc ¢t dai, khi canh cua tiét dién <40cm va
trén mdi canh c6 khong qué 4 c6t doc thi cho phép diing mét dai bao quanh céc cbt doc d6.
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h<500 | 500<hs1000 | | s00<hs1000 | | 1000<hs1s00 |

Hinh 5.8. Cét doc cdu tao va cot dai
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