Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong Nghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xt & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Chuong 7: PHAN TiCH & THIET KE HE SAN:
PHUONG PHAP DAI

7.1  PHUONG PHAP PHAN TiCH CAN DUOI

Trong phuong phap phan tich cin dudi (lower bound method of analysis), mot kiéu phan
phoi mémen trén toan ban hay san dugc dé xuat sao cho:

> Céc diéu kién can béng duoc thoa man tai moi diém cua san.

> Tiéu chuan chay déo dé xac dinh cudng d6 cac phan tir san khong dwoc vuot qua mirc
tai bat ky noi nao cua san, nghia la: Myguciu - My <0

> Tuan theo cac diéu kién bién.

Stre chiu tai t61 han (ultimate load capacity) cia san duge tinh toan tur cac diéu kién can

bang va kié}l phan phoi ‘mf)men. Véi moét san cho trudce, tai trong td1 han duoc tinh nhu

vay hodc thap hon hay bang nghiém chinh xac (nghiém duy nhat).

> PDiéu nay nguoc véi phuong phép duong chay déo ma tai trong dugc tinh toan hoac
cao hon (khong than trong) hay bang nghiém chinh xac.

> Phuong phap can dudi thuong duoc xem 1a phuong phap can bang.

> Hillerborg dé xuét cac phuong phap can bang dé thiét ké san vao thap nién 1950.

> Cung cip thong tin kiéu an toan hop 1y vé su phan phdi mémen va luc cit trong ban.

7.2  CAC PHUONG TRINH CHU YEU CUA PHUONG PHAP CAN DUOI

Xét cac luc cit va momen udn tac dong trén phén td san chiu tai phan bd déu w dudi day
(theo Park va Gamble):

All shears and moments are
per unit width

m,.*-aa%dy ’”yx"'a‘:ndy

) )
» VyvaV,lacac luc cit trén don vi chiéu rong

» m, va my la cic momen uon trén don vi chiéu rong

» My, = My, la cic mOmen xoan trén don vi chiéu rong
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Can bang luc cit tir phan (a) va (b) cta hinh trén din dén:

ov
oV, +—L=-w (7-1)
0x oy
Can bang mdémen quanh truc y di qua giira tim phan t6,
0
om " m,, =V, (7-2)
0X oy
Can bang mdémen quanh truc x di qua giira tim phan t6,
0 0
m, m,, _ Vy (7-3)

oy 0x

Lay dao ham hai phuong trinh (7-2) va (7-3), sau do thé két qua vao phuong trinh (7-1), ta
s€ co phuong trinh can bing noi tiéng cho tAm, ma duogc ap dung bat chip (a) tim & giai
doan dan hdi hay chay déo, (b) tim 1a dang huéng hay truc huéng.

2 20%m a%m
0 my " Xy n y - —w (7_4)
ox 2 ox0y 8y2

Dé co duge cac nghiém can dudi cia cac phuong trinh cin bang tam:
> Tai trong w ¢ thé dugc phan chia theo ty 1& bat ky giita cac dai luong:
o’m,  20°m,,  o’m
ot T xdy T gy
» Tai trong c6 thé duoc chong d& bai su phdi hop bat ky cta cac mémen udn va/hay
momen xodn theo cac hudéng x va y.

73  PHUONG PHAP DAI HILLERBORG
7.3.1 Giéi thiéu

Phuong phap dai (strip method) la mot phuong phap thiét ké giéi han khac v6i phuong
phap duong chay deo. Méc dau sy phan phdi moémen (uon va xoan) dé mic cho nguoi
thiét ké quyét dinh, nhung phai str dung phuong phép dai can trong,

Vi sao vay? Vi mot phuong an lga chon kém vé su phan phéi tai trong co thé gay ra do
nut va d§ vong dang ké. a hu mdt qui luat, phuong an phan phdi tai trong hop ly nhat 1a
nén theo cach gan vdi su phan phoi dan hoi.

Tro lai phuong trinh can bang (7-4), vachay rang tai trong co thé dugc chéng d& boi bat
ky su phdi hop nao ctia cac momen udn hay/va xoan trong hai phuong, Hillerborg cho s6
hang thtr hai (mémen xoin) bang zero, sao cho:

+——L=-w (7-5)

dé tai trong chi dugc chéng d& boi momen ubn trong hai phuong x va y. Khi 1am nhu vy,
tam c6 thé dugc chia thanh mét hé thong dai trong hai phuong x va y.
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Phuong trinh (7-5) ¢6 thé duoc thay thé bing hai phwong trinh sau (ding qui wdc trén
hinh v€ ¢ trang 1):

0’m . .

PV —-YW (7-6a) — udn theo phuong x
0’m v .

oy =-(=-7)w (7-6b) — uodn theo phuong y

Trong phuong trinh (7-6), ngudi thiét ké chon lya gia tri v (0<y<1).aéuy=1, toan bd
tai dugc truyén theo hudng x . & éu y = 0, toan bo tai dugce truyén theo huong y. Bat chap
tat cd, nguoi thiét ké phai cung cap mot phuong céch phan tai (load path) hop 1y.

Céc phan tiép theo trong chuong nay trinh bay thong tin vé mg dung phuong phap dai
cho cdc loai h¢ san. Cac hinh dung dé mé ta phuong phap sir dung ky hiéu qui uéc dudi
day cho cac diéu kién bién.

Canh ty do (khong gbi tua)

G . Canh gbi tua don gian
RRRRRRERREIEREEERIEE: Canh bi ngam
O Cot

7.3.2 Cac vi du cua phwong phap dai

Xét mot tam san vudng tai trong phan bd déu w, cd chiéu dai canh |, va I, . Moi canh san
g01 don gidn 1én mot dam, va dam goi 1én cot dat & cac goc san.

b=

.
A

beam (4 total)

'\ﬂr

A=7w

-
b=
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

aéul; ~ 1, thi hop 1y gany=0,5.
Vi viée tinh toan momen tinh & phuong trinh (5-1), chuong 5, gid tri momen quanh truc

2
x-x di qua tAm san bang: M, = (G =Ma_A

_ (Wil _ ywlylf

V61 nhip san theo phuong y : Mg = S 2 (7-7)
2 2
V6i nhip cac dim theo phuong X : M peams = 201 y]w8(0,512)11 _u Y]8W1211 (7-8)
, ) wl 2112
Tong momen trong san va cac dam: > M = M . + M peams = s My  (7-9)

Vidul

Xét mot san chit nhat gbi don gian 1én cac twong xay nhu hinh dudi. Thong tin vé vat liéu
va tai trong xem ¢ bang kem theo.

b} £ 4 ksi

WNILL L7722 72777774

4 / s 60 ksi

g Z
L =20 % - w / w, 0.3 ksf
. / A

/ /

7 J/ v 7

4 4

Yl ddddddddlddddddddd
<« 1 =30 —>
Gia thiét rang y = 0.5 ta c6 momen My quanh truc x :

2
v _a 0,5)é0,3)30

y

= 16,9 kip-fu/ft

va momen M, quanh truc y :

M - (0,5)((;,3)202

X

= 7,5 kip-ft/ft

a éu san day 8”, chidu cao hiéu qua (theo timg hudng) gia sir xap xi bang d = 6,5”. Gia sir
rang cuong do chiu udn (m,) cua san c6 thé tinh toan theo ACI 318 nhu sau:

A A f
m, = ¢beyd(l—0,59 S—dbf—y,) (7-10)

C

Str dung cdt thép #6 (A, = 0,44 in”) va ¢ = 0,9, cac budce yéu cau cdt thép san (s) nhu sau:
o Thép phuong x: #6 c6s,=8,7" (cho mdmen M, )

o Thép phuongy: #6 cd sy =19,6” (cho momen M)
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Duyng va C{)ng ?1 gl}iép' Bai giang: Prof. Andrew Whittaker
Mo6n hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Tong chiéu dai cbt thép #6 trong san 1a :

12 x 20 12 x 30
ZL:I—YI o St 30 22T 20 = 1195

Sy * SX Y 877 19 9

Y
Yidu? [ HLELLELLIIIEILEIL201,
) 7 v
Céc thong so tuong tu nhu vi du 1 nhung ? A=mw ?
I =200 % ”
y=0,75 2 Z
| 7 Z
(1-9) = 0,25 Z Z

II7I7IFIIIII 77777777,
Tt hinh trén:

1-0,75)(0,3)30?
M, ¢ 2( )

= =30 —=
= 8,4 kip-ft/ft

2
M, :w = 11,25 kip-f/ft

Déi vai san day 87, chiu cao hiéu qua (theo timg hudng) gia sir xap xi bang d = 6,5
Str dung cbt thép #6 (A, = 0,44 in?) va ¢ = 0,9 , cac budc yéu cau cbt thép san (s) nhu sau:
o Thép phuong x: #6 c6sy=17,4" (cho mémen M, )

o Thép phuongy: #6 cb sy =13,0” (cho momen My)

Tong chiéu dai cot thép #6 trong san 1a :

1
ML=l +1—"1y:12><2O x 304 1230 x 20"= 968’
Sy S 17,4 1 s

X

Lam thé nio co thé chon duge phuong cach phan phdi tai trong tét hon (gié tri y) ?

» Xét hai dai ¢ tam san theo cac hudéng x va y:
o Hai dai nhu hinh vé dudi (nét dam va nét durt)
o bJ vong tai giao diém 1a nhu nhau: W1114 = W2124
4 4
ﬂzl—i=w—4=5,1 va do d6 chon y = 0,83
W 11 20

> C6 thé chon y = 1.0 nhung ngudi thiét ké cling phai can bb tri thém ¢t thép chiu gidn
nd nhiét va co ngét (temperature and shrinkage rebar) cho san.
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh
Vidu3

Vi du 3 c6 cac thong sb vat liéu va kich thudc tuong tu nhu hai vi du trén. Vi du nay gidi
thiéu cac Puong gidn doan (Discontinuity Lines) ma xuat phat tir cdc géc cia san. Puong
gian doan khong phai la duong chay déo. Cac duong nay dang nét dut vé€ ¢ hinh dudi :

¥

o

O AFO
#

OR 2O

1, =20" : . . (2)

b 7 )
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Dé minh hoa cho qué trinh phan chia tai trong cho cac dai, xét dai 3 & trén. Dai 1 twong tu

40 3. Dai 3 ¢6 nhi v chi c6 0 14 trén dai nav.
dai 3. Dai 3 c6 nhip 30° va chi co chiu tai trén dai na
A 4
\\ ra
$
4 ALY
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Dung phuong phap nay, c¢6 thé xem cac dai nhu cac phan tir dim 1-phuong. Tai trong va
momen tinh toan dugc thiét 1ap cho tung dai.

Xét cac dai phuong ngang, cac biéu dd tai trong va momen tinh duoc cho cac dai 1, 2, 3
nhu sau :

Strips 1 and 3

[\ $ 5w, =1.5 lups/ft over a 5" width
Loads: T /‘\

q.
Moments: \Al( (12.5w ) xé =6.25 kip-ft over a 57 width

Strip 2

$ 10w, =3.0 laps/ft over a 10" width
Loads:

Moments: \ // $ 291.6w, =87.5 kip-ft over a 10" width
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Tuong tu xét cac dai phuong dung, cac biéu do tai trong va moémen tinh duoc cho cac dai
4,5, 6 nhu sau :

10" ——2— 10" —

Strips 4 and 6

\JA/ ]Dwﬁ =3.0 kips/ft over a 107 width
Loads:

i A

10 . :
Moments: \_/ ¢ (50w, }KT =50 kip-ft over a 10" width

&
B

$ 10w =3.0 kips/ft over a 107 width
Loads:

I M

Moments: ® (10w )= 207 .
clens k_/ + =150 kip-ft over a 10° width

a ghiém bai toan 1 b tri thép trong cac dai 1-6; gia thiét chiéu cao hiéu qua san d = 6,5
va thép #6 dugc dung dé gia cudng san. Két qua tinh dugc 1ap thanh bang. Chi ¥ rang
phuong phap nay dung cdc momen trung binh khong hoan toan chinh xac, ma sy phan
phéi lai tai trong s€ xay ra tai giai doan tdi trong toi han.

Dai Chiéu rong Chiéu dai M, Myavg Budc thép Phwong
(inch) (inch) (kip-ft) (kip-ft/ft) (#6)
1 5 30 6,3 1,25 117 X
2 10° 30 87,5 8,75 16,8 X
3 5 30 6,3 1,25 117 X
4 10° 200 50 5 29,3 Y
5 10° 20° 150 15 9,8 Y
6 10° 20° 50 5 29,3 Y

B6 qua mot bén kha ning cat bot thép san, vai thiét ké bd tri thép san theo cac dai 1-3
(phuong X) va thép theo cac dai 4-6 (phuong Y), ta c6 tong chi¢u dai thép cua nghiém
trén la 654" : giam dang ké so voi cac vi du trude (vi du 1 va 2).
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh
Vidu 4

Vi du 4 ¢6 céac thong sb vat liéu va kich thuée tuong tu nhu ba vi du trén. Vi du nay gioi
thiéu cac Puong gidn doan (Discontinuity Lines) ma xuat phat tir cdc géc cia san. Puong
gian doan khong phai la duong chdy déo. Cac duong nay dang nét dut vé ¢ hinh dudi :

Yo

e [ =300 —>
Qua trinh tim nghiém nhu vi du 3. Téng chiéu’ dai thép yéu cau cho phuong an duong
gian doan nay la 736, gia thiét khong cat bot cot thep. Trong khi do, tong chiéu dai thép
yéu cau cho vi du 3 1a 654°.

Cac biéu do tai trong trén cac dai tir 1 dén 6 dugc mo ta bén dudi :

e 10— 10"k 107>

Strips 1 and 3 / M

oo N N

Chuong 7: PHAA TICH & THIET KE HE SA4 : PHUO4 G PHAP DAI
http://vietham12h.com




Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Vi du trén d3 néu van dé can luu y trong vi¢c chon Puong gian doan xuét phat tir cac canh
san. Xét san chir nhat bén dudi bi ngam ¢ 2 canh va goi don gidn trén 2 canh con lai. Lua
chon nao la hop 1y d6i véi 6 kich thudc a, b, ¢, d, e, £?

AL LSS LSS e

ct c>a
100 d>f

o

Why?

¢ Load will be transferred to the
stiffer support

OUDNERNRENNNNNNNNNN
o - o w >

éd‘_‘-.. € "-._.gf}

7.3.3 Lua chon céc chiéu rong dai san
Khéng co qui tic dic biét chon cac dai trong phan tich va thiét ké san. a gudi thiét ké phai
nhén biét rang mot murc dd nao do ve tai phan phdi tai trong s€ xdy ra tai trang thai t&i han
- vung qua tai s€ dugc lam nhe bdt qua sy tai phan tai. Viéc thur thach la :
> Thiét ké thép san véi dd déo cao (i, /) dé lam thuan lgi cho tai phan phéi tai trong,
nghia la thiét ké véi gid tri nhd cua p=Ay/bd. Gia tri mau cta d6 déo tdi han Ly dugce

trinh bay dudi day:
p giam 0,020 0,015 0,010 0,005
Ly tang 4 6 10 23

> Chon bé rong dai sao cho khong qua thira tai phan phdi tai trong :
o giit dai twong ddi hep

o chon kiéu phan bé tai trong (load path) twong tu nhu phan phdi dan hoi.

Chuong 7: PHAA TICH & THIET KE HE SA4 : PHUO4 G PHAP DAI
http://vietham12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dyng Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Park va Gamble trinh bay mot s6 vi du dudi ddy. Gid tri bé rong nao 1a hop 1y cta dai aa
va dai bb trong céc vi du nay ?

Discontinuity lines

siwip b
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Duyng va C{)ng ?1 gl}iép' Bai giang: Prof. Andrew Whittaker
Mo6n hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

7.3.4 Cac duwong gian doan tir cac goc san

Cac duong gian doan dugc gioi thiéu trong cac vi du ¢ phan trude. Hillerborg da dé nghi
mot s6 nguyén tic cho nhitng dudng gidn doan xuét phét tir cic gdc vudng san:

1. BPuong gian doan nén chia doi goc san tao badi hai canh ngam giao nhau (hinh a) hay hai
canh gbi twa don gian giao nhau (hinh b): 0, = 0, = 45°.

2. 4 0i giao nhau cia mdt canh ngam va mot canh gdi tya don gian (hinh c), duong gian
doan nén chia goc vuong thanh hai goc nhon sao cho: 6, = 1,560, dén 26, .

o Taisao ? taitrong s€ truyén vé phia c6 do cung 16n hon.

Céc qui tic nay dugc biéu dién ¢ hinh dudi (theo Park va Gamble).

(a} i)
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

7.4  DAI CUNG TRONG PHUONG PHAP DAI
Phuong phap dai trinh bay trén day khong thé giai cho cac bai toan sau:
> San c6 khoang trong (opening)
» San co6 goc 1om (re-entrant corner)
» San c6 canh ty do (free edge)
> San khong dam (beam-less slab) v6i gbi tua cot

néu khong st dung dai cung (strong band) dé gitp phan phdi tai trong dén gbi tra. Mot
dai ctng 1a dai san véi bé rong hop 1y c6 mot lugng thép tap trung va hanh xur nhu mot
dam. Thuong chidu cao dai cing bang chiéu cao san nhung c6 thé day hon dé cung cap do
gia cuong doi hoi. Viéc sir dung dai cting dugc minh hoa ¢ cac vi du dudi day:

Vidul

Xét san chir nhat bén duodi bi ngam trén 3 canh, va 1 canh con lai ty do. Tai trong t&1 han
la w, . Dai cting c6 chiéu rong b dugc t6 sdm nhu trong hinh v&. Chll y hé s6 phan tai
trong vy = 0,5 (hop 1y ?)

RRRRRARRRRRRRILRRRLLRRRRKS

Trén mat ct A-A, tai trong dugc phan phéi nhu sau:

05w
_ / !
"‘I\'(— the reaction at the RHE 1s

_— fl' _% —> provided by the strong band

Biéu d6 mémen (M) cho truong hop tai nay 14 :

ly - b/2

voO1: My = Rx - 0,25wux2

MXI R Cha y:
R + Rygam = 0.5 w, (I, - b/2)

X
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Véi dai climg, ngudi thiét ké c6 thé chon bat ky gia tri ndo cho phan lyc R nhung hop 1y
nhat 1a chon nho hon phén luc ding tai ngam (R < Rigam). Trén dai climg, phan phdi tai
trong nhu sau:

/ R+0.5bw,

Vidu 2

Vidu 1 trinh bay mot sir dung don gian dai cing. Trong vi du do, hé truyén tai 13 1 rang ,
cu thé 13 san truyén tai xudng dai cing va dai cling truyen tai xuong tuong. O vi du dudi
day, Park va Gamble trinh bay su dung dai cing dé thiét ké khung BTCT bao quanh
khoang trong cua san. San khao sat gbi don gian trén 4 canh va c6 mot khoang trong
Huéng phan bd tai trong cling duoc mé ta cho cac dai san va dai cimg ¢ hinh duéi. Bon

dai cimg (SHSHIGHER) 12 22, bb, cc, va dd.
3 d ; 5
{{ 3 i l

B svorgband

5 4 3

SARNRRRRRARAN

—
I

i

e

—

/ //[/://J’/t? 7SI,

<]
////{iﬂ///W/

DT )
4 3

o

70" w1

m R, of strong band

Cac dai cung dugc dit trén 4 canh cua 16 hong. Céac dudng gian doan cho san cling duoc
mo ta & hinh trén. Cac dai san truyén tai theo huéng cac miii tén nhu hinh v& : dén cac gbi
don gian, dén cac dai cing, hay ca hai (chu ¥ véi cic hé s6 phan tai y; khac nhau). Hé
thdng truyén tai cho cac dai cimg nhu sau:

> Céc dai cing aa va bb chuyén tai dén cc va dd.

» Cac dai cling cc va dd truyén tai xudng cac goi don gian.
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Céng ty Héa Chat Xay Dwng Phwong Nam

Cao hoc: Xay Dung Dan Dung va Cong 4 ghiép Bai giang: Prof. Andrew Whittaker
Mon hoc: Phan Tich Ung Xu & Thiét Ké Két Cau BTCT Bién dich: PhD Ho Hitu Chinh

Twong ty, phuong phéap dai cting c6 thé dp dung cho san chiu tai phan bd déu trong cac
truong hop san c6 goc 10m va san khong dam cé cot d6. (xem cac vi du minh hoa dudi
day cua Park va Gamble).

Vidu3

O céc san c6 goc 10m, cac dai cimg dugc dat tai cac goc 10m dé truyén tai san truc ti€p
xudng cac goi do.
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O cac san khong dam, cac dai cirng dugc dat tai truc giao nhau & phia trén cot d& san.
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Strong band

Phuong phap dai cing cling ¢6 thé 4p dung cho to san chiu tai trong duong (line load), vi
du ray cau truc.

Vidu 4
Xét ban c¢6 gdc 1om chiu tai trong duong nhu sau:
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Phuong an phan tai (load path) hop 1y nhét cho cac dai san va cac dai cimg nhu thé nao ?
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7.5

Mot phuong an phan tai kha di hop 1y nhu sau:
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> Vung @ cta san phan tai nhu trén, hé sé phan tai y nén 1 bao nhiéu?

> D:éli cung aa, chéng dd mot phﬁn ving @, ¢c6 mot dau ndi vé6i canh ngam va mot dau
nodi voi dai cig bb.

> Ving @ cta san phén tai dén cac canh san va dai cimg bb.

> Dai cling cc chi chdng d& tai trong duong ma khong nhan tai tir ving @ (€4 hai phia):

> Dai clmg bb chiu tai truyén tir cac ving ® va @ va mot phan tai trong tir dai cimg aa.

THIET KE SAN THEO PHUONG PHAP DAI

Mot sb qui tic chinh cho trién khai c6t thép trong thiét ké san theo phuong phap dai:

Dung mdt ham luong thép san nhd: p < 0,5 ppa dé sy tai phan phéi tai trong san dugc
thuan loi (p = Ay/bd).

Cung cip thép tdi thiéu chdng nhiét va co ngét (p > Puin)-

Gidi han budc thép nhé hon 2 1an chidu day san (s < 2h).

Khong cit thép & mat day san va keo dai thép ¢ day vao g6i twa mot 'khoang bang 6”. Cat
thép mait trén tai cac diém u6n; ding mot wde tinh an toan cho cac diém ubn gia thiét.

Cung cap cdt thép gia cuong cdc gdc mat trén san va kéo dai mot khoang bang 20 % nhip
san (xem hinh a).

Cung cip cbt thép chdng xoin doc theo canh san ty do (xem hinh b) _

¥

a)- b)-
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Bai tap 1: (SV nop)

Mot ban BTCT tya don trén 4 canh ¢6 kich thudc nhu hinh dudi day. Tai trong w phan bd déu
trén ban. Thép doc mat day theo phuong y c6 moémen chay deo 1a Myy = 12 kip-ft/ft; thep doc
mat day theo phuong x c6 mémen chay déo 1a My, = 8 kip-ft/ft; gid st mat trén khong cot thép.
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1. Hay thiét 1ap cac kiéu dudng gian doan phédn tai hop 1y theo phwong phap dai cua
Hillerborg.

2. Tim tai trong cho phép 16n nhat w, va so sanh vé&i phuong phap duong chay déo cua
Johansen.
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Bai tap 2: (SV nop)
Xét san chir nhat bén dudi bi ngam & 2 canh I,
va gbi don gidn trén 2 canh con lai (I, = 30’;
ly =207). Tai trong w phéan bo déu trén ban. “ ’
Bo tri thép doc theo ca 2 phuong c6 mdmen N . , z
chay déo: B
A 1a . ~ /
- & mat trén la My, = 18 kip-ft/ft I, . s N \é
5 = £e 1 _ . r
- 0 mat dudi 1a My, = 12 kip-ft/ft # AP
Gia st ¢o kiéu dudong gidn doan phan tai p ‘ b ~
theo phuong phép dél nhu» hinh bén Tim tél T il

trong cho phép 16n nhat w,
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