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LY THUYET TiNH TOAN VA cdu Tdo
KHUNG BETONG COT THEP TOAN KHOI
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- ‘ VIETCONS

ALWAYS BESIDE YOUR SUCCESS

Chuong T
HE CHIU LUC CUA NHA KHUNG TOAN KHOI

I. KHAINIEM CHUNG

Khung 14 loai két cfiu hé thanh, thdng thudng bao gém céc thanh ngang goi 13
didm, cAc thanh ditng goi 13 ¢6t, 1ién két cac thanh ding va ngang tai nit khung.
P6i khi trong khung c¢6 ca nhiing thanh xién.

Khung 12 loai ké&t c&u rat pho bién, sit dung dé 1am két c&u chiu luc chinh trong
hAu hét cic cong trinh xy dung dan dung va céng nghiép.

Trong cdng trinh c6 thé st dung hé chju Ivc thuidn khung: khung chiu toan bd
tai trong ding va tai trong ngang ciing nhu céc tac dong khac. Néu stt dung vat
lidu hop 1y két cu thudn khung c6 thé dat chibu cao x4y dung d&n 15 ting.

Khi s6 ting ting, ndi lyc, nhit 14 ndi lye do tai trong ngang tdng nhanh & céc
ddm va cdt tAng duéi nén thuong st dung két hgp két cau khung va cic dang két
c&u khac nhu vach, 16i, hép, 1usi d€ ciing chiu tai trong ding va ngang, lic nay
hé dudge goi 1a hé két cdu khung - gidng. .

Khung c6 thé duge thi cong toan khéi hodc 14p ghép. Trong thdi gian ghn day,
két cdu khung toan khdi duge st dung hfu khép cic céng trinh vi nhitng dic
‘tinh riéng ctia n6 nhu: da dang, linh déng vé tao dang kién tric, do ciing cong
“trinh 16n, thich hgp véi sy ddu tu riéng 1é trong thdi ky ban didu ctia o chd thi
truong. |

K&t cAu khung l1ap ghép da titng duge st dung trudc diy & Viét Nam va dic bidt
12 nhiéu nude x3 héi chu nghia, hién nay ciing dang duge mét s6 don vi nghién
citu Ung dung véi cong nghé tién tién.

Trong pham vi tai liéu nay chi dé cip dén két cdu khung bétdng cot thép toan
khoi, thiét ké chiu cac téi trong théng thudng, khong xét dén céc tic dung nhu
dong dat, bién dang khéng déu cha nén... |

Trung tam fiao tao xay dohg VIETCONS |
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8 | | KHUNG BETONG COT THEP TOAN KHOI

Dé thiét k& hé ké&t cAu khung chiu luc mét cich hdp 1y (du an toan, tiét kiém,
thuén tién cho st dyung) cén c6 sy két hgp hai hoa giita nguoi thiét k& kién tric
va ngudi thiét k& két cAu ngay ti giai doan phéc thao phuong an kién tric, kiém
duydt ban vé thiét ké k§ thuat.

IL. LUA CHON GIAI PHAP KET CAU SAN

1. Chon gidi phap két ciu san
Viée lua chon gﬁi'phép két cfu san hgp ly 1a viéc lam r&t quan trong, quyét
dinh tinh kinh t&€ ctia cdng trinh. Theo théng ké thi khéi lugng bétdéng san cb thé
chiém 30 + 40% khdi lugng bétdng cia cong trinh va trong ludgng bétdng sin trd
thanh mo6t loai tai trong tinh chinh. Céng trinh cang cao, tai trong nay tich lu§
xubng cot cdc tAng dudi va méng cang 16n, lam téng chi phi méng, cot, ting tai

trong ngang do déng d4t. Vi vAy cln uu tién lua chon cac giai phap san nhe dé
giam tai trong ding.

Trong két cAu nha khung toan khéi ¢6 thé ap dung cac giai phap san nhu sau;

» San panen ldp ghép. Khi khiu d6 panen (budc khung) bd tri déu din, 16n
trén 4m thi san panen sé& 12 gidi phéap kinh t& hon hin san toan khéi nho chi
phi th&p, khong t6n c6p pha san, thi cong nhanh, thich hgp véi cac loai cong
trinh nhu: trudng hoc, ky tic x4, tru sé 1am viéc... Tuy nhién d61 vdi nhiing

loai nha ¢6 m#t bang b6 tri phic tap nhu chung cu thi ding panen khé t6
chite thi ¢éng hon nhiéu, ciu tao két cdu phic tap. Mat khae, dung san lap
ghép thi d6 cling tong thé cia nha giam so vdi nha toan khéi. M6t s6 dang
panen hdp thiét k& dinh hinh cho trong phu lue 12.

» 8San toan khéi c6 suon. Day 1 loai san dung phé bién nhit hién nay, thich
hdp cho cdng tac thi cong toan khéi toan cdng trinh. Thudng st dung loai san
nay dudi hai hinh thiec |
o Khoéng cé dam phu: hé két c&u san chi bd tri cic dim qua cot, khéng ¢d cac

dam phu.

Trong trudng hdp bude khung nho (cd tit 3,0m dén 4,2m) thi chiéu day san
14y 8 +10 em, kha phu hgp giita cac chi s6 vé 6 bén va bién dang.- |

Vdi xu hudng thiét k& kién trdc khong gian 16n, kich thudc 1udi cot ti
6,0x6,0m cho dén 9,0x9,0m nhu hién nay thi chiéu day san kha 16n va bi
khong ché bai diéu kién vé bién dang. Chiéu day san 16n sé 1am ting chi

Trung tam fiao tao xay dong VIETCONS
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CHUONG 1. HE CHIU LYC CUA NHA KHUNG TOAN KHOI . | 9

phi bétdong, chi phi thép, ting tai trong. Phuong 4n nay thudng khong kinh
t& nhung thi cong thuan tién, c6 thé khong cAn tran nén vin duge ding
- kh4 nhiéu trong thuc té,

o B¢ tri thém hé dém phu: ngoai cic ddm qua ¢t eOn b6 tr1 thém hé dam
phu dé phéin nho 4 san, dd tusng.

52 1 52 B m Az ?1
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MAT BANG TANG DIEN HINH

- Ldng chdng thdm tac déc diy 20 mm
M2|- San batdng c6t thép day 100 mm
- Trét trdn day 10 mm

- M4i ton
- X gb
M| Tung thu héi 110 mm
- Vita ldng chdng thdm diy 20 mm
- Trdn BTCT day _
- Vi trat day 10

- Lt sdn gach ceramic diy 8 mm
S|« Vita 14t shn day 15 mm
- SAn betdng cot thép day 100 mm

- Via trat day 10 mm

- L4t san gach ceramic diy 8 mm
N1l Viia 18t san dAy 15 mm
- Bétong pach vy day 100 mm
- Cét den ton nén ddm chat
- Dt tw nhién

450 || 30 | 3300 | 3300 | |600

MAT CAT A-A

Hinh 1.1. Vi du v3 céch bd tri hé két cdu san
a) Mat bang kién trac tAng dién hinh va mat cit

Trung tam nao tao xay dong VIETCONS
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Hinh 1.1. Vi du v& céch bé tri hé kit ciu san (tidp)

a) San bétdng ¢t thép 1ap ghép;
b) San béténg cot thép toan khéi chi c6 dam qua cot;
~ ¢) San bétdng c6t thép ¢6 thém dam phu.
Trung tam nao tao xay dong VIETCONS
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CHUONG 1. HE CH|U LYC CUA NHA KHUNG TOAN KHO! | 11

Phuong 4n nay sé cho chiéu day san nhd, giam chi phi vé vt lidu nhung lam
ting chi phi c¢6p pha, khi cAn thi€t phai 1am trdn dé dap (ng yéu clu cla kién

fruc.

Khi thiét k& cdn cén nhic, lua chon giila _Ihai giai phap nay vé ca phuong dién
két cdu, kién truc va kinh t&.

Vi du vé cach b6 tri hé k&t c&u san cho trén hinh 1.1.

Viéc lua chon giai phéap san s& quyét dinh so 46 truyén tai trong tit san 1én hé
théng két cAu khung va duong nhién ciing sé lam thay d5i cac th'ﬁnh phin néi
Iuc (M,N,Q) ciia khung theo hudng téng 1én hay giam di. Néi chung, néu viée bd
sung thém cdc ddm phu ma khéng lam gidm déng ké chiéu day ban san sé la
viée 1am khéng kinh t& vi sé 1am ting ndi htec khung khi dua tai trong tip trung
vao khu vyc gitta ddm khung théng qua cidc ddm phu, khéng thuin tién cho cong
tac thi céng c¢dp pha, cot thép. |

Ngoai cic loai san trén, trong thye té con ding cac loal sin toan khéi khéng
ddm, san day sudn, sdn 6 16m... Trong thdi gian gAn diy nhi€u loai san ban 1ip
- ghép c6 phan don biang vat lidu nhe dude (ng dung kha nhiéu vao Viét Nam rit
¢4 hidu qua. Tuy nhién, trong pham wi tai liéu nay nhimng lngi san trén chua co

dip dé cap dén.

2. Chon chiéu diy san

Chigu day san phai thoa mén diéu kién vé dé bén, do citng va kinh té. Dé chon
chidu diy san cia mét 6 ban chii nhat ¢6 kich thude nhu hinh1.2 ¢é thé tham
khao cdng thitc chon chigu day san dudi day

a. Chon chiéu day san theo [6]

heZr>n . I (1.1)

m
Tri s6 h,,;, qui dinh d6i véi tiing loai san:

4 em d61 véi mai:

5 cm d6i véi sin nha dan dung;

6 cm d61 véi san nhﬁ cdng nghiép.
Tri s6 D = 0,8 + 1,4 phu thude vao tai trong.

_Trung tam nao tao xay dong VIETCONS
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Tri s6 m chon trong khodng 30 + 35 véi ban leai ddm.
Tri s6m 'chqn trong khodng 40 + 45 véi ban ké bdn canh;
Chon m bé véi ban don ké tu do;
m 16n vdi ban lién tuc.

Céng thite nay cé tri 86 D va m dao dﬁng trpng khoang kha 16n nén chua dud‘c
tién cho ngudi sd dung.

D& cu thé hon d&i véi loai ban dim, trong sach [8] dua ra bang tra chiéu day to6i
thiu clia sﬁn, bang 1.1.

Bang 1.1. Chléu day t3i thidu h, clia san ban ddm, cm

q | Bin nhi&u nhijp khi I, (m) Ban mdt nhip khi I, (m)

(kN/m?) 20 | 24 | 28 3,2 3,6 20 | 2,4 2,8 3,2 3.6
2,5 . . 6-7 . 8-9 6-7 - 8-9 -
3,5 5-6 - 6-7 7-8 8-9 56 | 6-7 7-8 8-9 9-10
4,5 . 6-7 - . 8-9 6-7 - - 8-9 -
6,0 - 6-7 | 7-8 8-9 - 7-8 - 8-9 9-10 10-11
8,0 6.7 | 6-7° - 8.9 - " 89 | 8.9 - -~ 10-11
10,0 67 | 78 | 89 | 910 | 910 || 78 | 89 | 910 | 10-11 -

DAM
— [[57‘ | N Il
! ||1
i | i
i ;Iz |
1 i BAN SAN i )

Hinh 1.2. Ky hidu kich thudc & san ké b&n canh
b. Chon chiéu day san theo kién nghi ciia téc gid Lé Bé Hué
‘Tic gia ki€n nghi dang ebng thie tinh chifu day bédn san nhy sau:

Trung tam fao tao xay déng VIETCONS
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CHUONG 1. HE CH|U LYC CUA NHA KHUNG TOAN KHOI . 13

kL
h= i_ .2
37+8ax | (1 -)

trong d6: @ = L,/Ly;
L, - kich thudc canh ngén tinh todn,cta ban;
~ Ly--kich thudc canh dai tinh toén cha ban;
k- he¢ s8 tiing chifu day khi tai trong 16n.
- Haé sd k dugc xac dinh nhu sau:
Goi g, 1a tai trong tinh todn phén b8, bao gdm hoat tai su dung, phén tinh tai
cfu tao san, cic tudng ngin... (khéng ké trong lugng cla chiéu day san).

k =1 khi q, £ 400 (daN/m?);

k= 19/ 4%’0 khi q, >_40_0 (daN/m?), | (1. 3)

C6 thé 14y ha s6 % tryc ti&p theo bang 1.2,
Bdng 1.2. H& s8 ting chidu day khi tai trong I6n

q, (daN/m?) k q, (daN/m?) k
500 1 800 1,25
600 - 1,15 900 1,30
700 1,2 1000 1,35

Véi céc cdng thite chon chifu day sin nhu trén, trong nha c¢6 nhiéu loai ban kich
thudc khac nhau, tai trong khac nhau 88 cho nhiéu loai chiéu day ban, D& thuin
tién cho thi edng, nén cfin nhic dé gidm thidu s8 lugng céc loai chifu day ban.

IT. BG TR HE CHIU LUC CUA NHA KHUNG

B4 tri hé chju luc cia nha khung 13 viée b8 tri hé thé’nglc@t, 161, vach, tudng chiu

Iyc, d&m chinh, ddm phy @& tao ra hd chiu ltc khong gian, ddm bao su chiu lyc
va 8n dinh cla todn nha, Cén chid ¥ ring viéc lya chon gidi phip ké&t cdu méng
cting anh hudng dé&n syt 1am vide cia hd ké&t cAu phén than.

B& trf hé chiu luc 14 cfng viée clia nguoi chi nhiém két cdu cong trinh, két hgp
vdi ngudi chd tri ki&n trde va thyc hién ngay ti giai doan 14p dy 4n cha cong

‘Trung tam nao tao xay dong VIETCONS
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14 L | KHUNG BETONG COT THEP TOAN KHOI

trinh. C6 nhidu céng trinh, viéc bd tri hé chiu lyc lai mang tfnh quyét dinh cho
cong tac th€ hidn kién trdc va ngude lai, nhidu cdng trinh ngudi thiét k& két cdu
phai ¢6 ging thod man t6i ¢a nhitng yéu ciu cia kién trie.

B6 tri he chiu lye cin uu tién nhing nguyén téc sau

» Don gian, ré rang. Nguyén téc nay dam bdo cho e¢éng trinh hay két cfu c6
d6 tin cAy kiém soat dude. Thong thudng két cfu thuin khung sé c6 db tin cay
dé kiém soat hon so vii két cAu hé tudng, hé khung tudng... 12 nhiing loai két
cfu nhay cam vdi bién dang. |

» Truyén luc theo con duong ngdn nhit. Nguyén tic nay ddm bao cho két
cAu 1am viée hdp 1y, kinh t€. Dai véi két ciu bétdng ¢6t thép cAn uu tién cho
nhiing k&t cfiu chiu nén, tranh nhitng két cfu treo chiu kéo, tao kha nang

chuyén d8i luc udn trong khung thanh lye doc.

» Ddm bao sy lam viéc khéng gian cua hé két cdu.

IV. LUA CHON SO BO KiCH THUGC TIET DIEN CAC CAU KIEN

Khung 1 hé két cAu siéu tinh, ndi luc ciia né phu thuijc kich thudc tiét dién. Lua
chon so bd kich thudc tiét dién can phﬁthp dé dat dudc ham lugng cdt thép
trong khung hdp 1. Phuong phép lua chon Kich thuéc tiét didn so bd cé thé tién
hianh nhu sau.

1. Tiét dién dim khung
Tiét dién dAm khung phu thudc cht y&u viao nhip, d6 16n cla tai trong diing, tai
trong ngang, s6 lugng nhip va ¢a chiéu cao tdng, chidu cao nha.
Cac dim 16n cta khung c6 thé xac dinh kich thudc theo cac cach:

» Theo cdng thilc kinh nghiém

h=r2 (1.4)

trong d6: L — nhip dim;
m —hé s6, m =8 + 15;
k —hé sb tai trong, 2 =1,0+ 1,3.

» Theo cach tinh toan sd bd
Trung tam nao tao xay dong VIETCONS
http://www.vietcons.org



CHUONG 1. HE CH|U LYC CUA NHA KHUNG TOAN KHO| | 15

Mﬂ
Rb

trong d6: M, ~ moémen 16n nhit trong dim don g'iﬁn‘ véi tai trong xac dinh gin
~ ding theo pham vi truyén tai (hinh'1.3);

h =2k - | (1.5)

 k — hé s6 diéu chinh mdémen do chua k& dén sy lam viée siéu tinh cha
sd d6 ké&t c&u, su ting mdémen do tai trong ngang, c6 thé 18y hé &8
E=0,6+12 |
Tri s8 & chon theo céc tri s6 phi hgp véi kich thude van khudn: 200; 220; 250;
280; 300; 350; 400; 450; 600; 550; 600; 650; 700 mm...
Bé rong dam 1ay: & = (0,3 + 0,5)k va phu hgp véi kich thude van khut?ﬁ.

e - o > y N ] ) /
Kich thudc t61 thidu cua dAm c¢6 thé tham khao [8], trong bang 1.3."

Bang 1.3. Kich thude tiét dién ngang tdi thieu bxh cha ddm san sudn, cm

g+p Nhip tinh toan (m)

(kN/m) 5,0 6,0 7.0
10 20x35 20x40 20x45
14 20x40 20x45 20x50
18 20x40 ' 20x45 25%50
20 20x45 20x45 25x50

' 24 20%45 25550 25x55
28 25x45 25%50 25x55
32 25%50 25x50 25x60
36 25x50 25x55 25x60

Khi xdy dung céng trinh thudn khung it tdng (5 + 9 ting), it nhip ¢ nhiing ving
gi6 16n thi mémen do gié d cac ddm tang dudi rat 16n, lic dé nén cha § dung hé
s6 k 16n. Cac ddm tdng trén mémen do gi6 nhé hon cb thé giam tiét dién dAm,

dic biét khi sit dung méai nhe thi nén chon ddm méi nho hon,

Trung tam nao tao xay dong VIETCONS
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16 KHUNG BETONG COT THEP TOAN KHOI

Cac ddm nho cha khung, vi du ddm hanh lang, do sy truy&én mémen tit ddm Idn
bén canh sang va do tai trong gi6 gy mdémen 16n nén chifu cao dim khéng nén
xac dinh theo cac cdng thic trén ma nén chor kich thuéc 16n hon.

2. Kich thuéc cbt

Cot chju nén do tai trong dGng va chiu mdmen, chi y&u do tai trong ngang. Néu

nha bd tri hé 161, vach, tudng chiu phén I6n tai trong gi6 thi cot chiu nén g‘ﬁn vdi

trang thai ding tdm. Vi vay thuong chon sd bo kich thudc céc ct theo tri s8 luc
| doc udc dinh.

Dién tich tiét dién cdt A xac dinh sd bd nhu sau:
A=rY (1.6)
R, |
trong d6: N — lye. doc trong c¢bt do tai trong ding, xac dinh don gidn bing cich tinh
tong tai trong ding tac dung 1én pham vi truyén tai vao cdt (hinh 1.3).

k - hé so, k& d&n aAnh hudng cia mé men, lay ti 1,0 d&n 1,5.

Sau khi c6 dién tich ti&t didn, chon kich thudc b, & theo céc tri s§ phl hgp véi
van khuén: 200; 220; 250; 280: 300: 350; 400; 450; 500 mm...

A
k|

1800 _], 1800
3600

..it. :
LE:l:)ThE Et;m % TRUYEN TAI TRUYENTAL \ T ‘{D
TRUC! /LBN coTTnucc TRUC n

Hinh 1.3. Pham vi truy&n tai clia ddm,
cdt dé tinh so bd kich thuéc tlét dién

1800 l 1800
3600

} 3150 l 3130 _f1200l1200*_

6300 2400

© e B

Trung tam nao tao xay dong VIETCONS
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CHUONG 1. HE CHjU LYC CUA NHA KHUNG TOAN KHOI | 17

v. MAT BANG BG TR HE KET CAU CHIU LUC

" Sau khi bé tri hé chju lue, c¢é kich thude tiét dién ctia cic cfiu kién: chiéu day
san, kich thude dAm, cdt... cAn lap cac mit bing b8 tri hé k&t cfu chiu lue cho
che tAng. Trén mit bing cin thé hién:

» Dudng bidn clia mit bing k&t chu, bd phan két cAu gdm: dudng bién ngoai,
dudng bién trong cia cac san c6 cao trinh khéc cao trinh chung, cic 16 khoét
trén san. Nhiing k&t cfu khac cao trinh khéng thi céng ddng thdi véi san (vi
du: cdu thang) duge dit tén va tén ban vé thé hién né.

» Cao trinh chung cta két ciu san, khu vic gidi han cua cac san c¢é cao trinh

khéc nhau, chiéu day khAc nhau, kich thudc chifu day san ting khu vue.

» Tén, vi tri cc cdt, dAm va kich thudc ctia ching. Trén d6 cin thé hidn khoing
cach til cac truc ddm, cdt d&n truc dinh vi clia kién tric, trudng hgp cin thidt
¢é thé phai trich chi tiét dé thé hién riéng.

» Cac ghi chi can thiét.

Céc tAng c6 hé théng két c&u khac nhau cdn vé miit bing k&t cAu riéng.

Vi du vé b6 tri mit bdng két cdu chiu lyc chia nha ba tidng (hinh 1.4), c6 mit

bing ting dién hinh d3 cho trén hinh 1.1a.

=t
K4

[C1-22X22 | D2 | [C1-22X22 | D2-22X30| - |c1-22x22 |
__;m_-ﬁm?._—‘_—;m:f::_mw_ e e | r:::wxz;m__:._.,mu__# I- .Ez_igg:_zr.m
: i H By p 1% ] L1 4 I;
. gﬁ D1 gE C2-22X40 glg hg= 10cm i,g D1-22X30 %E i *:E
= :_-:—-Jé;:“m”F:EEm: E=====4 4 fﬁmﬁ-;’;“---:%--:i'f:::zrwaﬁsi:—z—:mm:{-_-
i i -
1] | ™ 1[I S N | I S |
;lg . l < gli . I D5-22X60 |
i +3.6 i } i
= e
l I
1 |
1
]

]
&
-y
I
—
g
3

N H Yt e e e —
N - -

|
£3-22X404
¥

f -
i ——— g gl e B 1 W — o — ] —
" F] - o — Y - — -
.
M

l 3600 % w00 | 3600 3600 Cg 3500 é 3600 (g 3600 k 3600
® ® ©® o ©

Hinh 1.4. ThE hién mit bing k&t ciu chiu luc

; C3I-22%40 J 04

o
I
zli 8

R
S

B A

-8

Trung tam nao tao xay dong VIETCONS
http://www.vietcons.org



18 KHUNG BETONG COT THEP TOAN KHO!

Chuvowg 2
LAP SO PO TINH TOAN KHUNG

1. SO O HINH HOC VA MO HINH KET CAU KHUNG
1. So 46 hinh hoc ciia hé k&t cdu va ciia khung

Trén cd 86 bd tri hé két c4u chju Iyc chia cong trinh va Iga chon kich thude so bd
cac cu kién san, dim, cdt, 161, vach.. c6 thé thiét 14p so &6 hinh hoc ctia bat ky

mét két cAu nao hoic ctia toan hé két ciu.

Sd d6 hinh hoc 14 viéc thé hién vi tri cde cdu kién, kich thude cta né, céc két chu
c6 lién quan, Vi du vé thé hién sd db hinh hoc ctia mét két c8u khung cho trén
hinh 2.1a, trén d6 thé hién vi tri c¢dt, ddm so véi truc dinh vi, chidu cao tlng,
kich thudc tiét dién cac ciu kién, kich thude va vi tri cdc dim theo phuong vudng
géc.... Trén so d6 cAn gia dinh cao @6 mit méng dé x4c dinh chifu dai clia cdt

tAng mot.

Cao trinh mit méng phu thudc vao cao trinh nén ty nhién da san 14p va phudng

an ké&t cdu mong.

Khi st dung méng coc, thudng ngudi ta dua mét méng 1én gin cdt tu nhién dé
gidm chiéu dai ¢t tAng mot, giam khdi lugng ddo dat va xiy ¢6 méng, khodng
cach ti mit méng d&n cbt ty nhién c6 thé chon tit 300 d€n 500 mm.

Khi st dung méng ndng, cao trinh mait méng phu thudc vio cao trinh day méng

va chiéu cao méng.

Vi du vé cich thé hién sd d8 hinh hoc cha két cdu khung phang cho trén hinh
2.1a.

Trung tam fiao tao xay déng VIETCONS
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Hinh 2.1. Sd d& hinh hoc va sd d6 k&t cau khung

a) Sd dé hinh hoc khung
b) Sd dd két cau khung

Trung tam nao tao xay dong VIETCONS
http://www.vietcons.org

22%50 29X30 22X30
2IX35 29%22
22X80 22X30 2oxan 111 22%30
rJ *‘ ;‘ :
22X40 | ff 22X%22
22X%60 22X%30 22x30  lz2xan
. ii
22%40 22X22
| i\' '
I:i:&{}ﬁ%}
290 H- 10 110
6300 2400



20 ] KHUNG BETONG COT THEP TOAN KHOI

2. M6 hinh két cdu khung

M4 hinh két cdu khung la s md phéng sd dd hinh hoc, tinh chét ¢o hoc ctia vat
lidu bang sd d6 k&t c&u, sy md phdng cang sat v8i sd @6 hinh hoe, cang sat véi
sy lam vige ctia so d6 thuc thi ni lue thu duge cang chinh xac. Tuy nhién,
trong thuc t& cAn ch&p nhan nhitng mdc 46 gin ding d€ lap mé hinh két ciu
khung, |

Ban chit hé k&t c&u cong trinh 12 hé chiu hie khong gian, bao gém hé cot, hé
théng ddm theo cac phudng (thudng chi bs tri hai phudng ngang va doc) dé c6
thé chiu dugc tai ttgng vi cdc tac dong bat ky, vi du: gi6, ddong dit theo céac
phuong, bién dang khéng déu cia nén, cac tac dong cuc bd... Viée md hinh hod
hé k&t cafu khéng gian va tinh toan ndi ye, bién dang cia hé duge thue hién trén
may vi tinh nhg cac chuong trinh tinh nhu SAP, ETABS... | |

Trong hé k&t cdu thudn khung, trudng hgp cdc khung ngang gidng nhau, bd tri
trén mit bing v8i khoang cach budc khung.déu din thi ¢6 thé tach cac khung

ngang thanh cic khung phing dé tinh toan doc lap. Trong trudng hdp nay, chip
nhan nhiing gia thiét don gian hoa sau

» Tai trong dling gy ra chuyén vi ngang bé nén su ciing lam viée ctia cac khung
khéng dang k&, c6 thé bd qua dé tinh nhu hé gém cic khung doe 1ap.

» Tai trong gi6 theo phuong ngang nha giy ra ap luc tinh,.'phﬁn bd déu theo
chiéu doc nha va giéng nhau vé qui luit phan b6 theo phuong ding. Néu bo
qua anh hudng ctia khung bién thi c¢6 thé coi chuyén vi caa cdc khung 1a giéng
nhau, c¢6 thé tach cac khung dge lap, chiu tai trong gié tic dung trén dién
phan bé tai cho khuneg.

Trong trudng hdp nha cé bo tri cat hé chiu gié hay d6 cling cac khung khac
nhau nhiéu thi c¢6 thé dung phuong phap phén phéi tai trong gié cho tiing
k&t c&u ngang trén nguyén téc coi san 14 tuyét d6i ciing trong mit phing

ngang.

» S8 lugng khung theo chiéu doc kha 1dn, khung doc 14 kha citng nén mdémen do
tai trong ding, tai trong ngang theo phuong doc bé, ¢ thé bd qua ho#ic dang
bién phap cfu tao d€ ngin ngita tac dong ndy. Tuy nhién, khi bude khung kha
1dn, gia thiét nay sé cho sai s6 nhiéu, nhat 14 véi cAc khung bién.

» Khéng tinh d€n nhiing tai trong va tac dyng bat thudng nhu: déng d4t, bién
dang khong déu caa nén, cac tac dong cye bd...
Trung tam nao tao xay dong VIETCONS
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dlI_QC l@p nhu sau:

o M6t doan eft hoidic mét doan dam duge md hinh bing m6t thanh, dat & vi
~ tri truc hinh hoc cua thanh, kém theo .cic thdong s6 kich thude: b,k (hnac
A,I) cua tiét dién; tinh ning vat lidu: md dun, trong lugng riéng..

e Lién k&t c4dc thanh véi nhau bing nit khung, trong két cAu khung toan
khéi thuong diing mit khung eiing.

» Lién két chin ¢dt vdi méng thudng ding lién két ngam tai mit méng.

Véi céc nguyén téc trén, trong tinh toin da bd qua mdt s6 y&u t& hinh hoe anh
hudng dén dj ciing va ndi lyc cia khung nhu d6 16n tiét dién lam giam nhip tinh
toan cia ddm, chiéu dai tinh toan caa cbt...

Viée md hinh nhu trén ddi khi van edén c¢6 khé khan cho viéc xac dinh né1 luc
khung béng cac phudng phéap tinh théng thudng nhu phudng phap chuyén vi,
phuong phap lyc, tra bang va ngay ca khi st dung cac chuong trinh tinh. Trong
chitng muc nao d6 c6 thé don gian hod m6 hinh tigh toin k&t cdu khung, vi du:

- C6 thé san phéng cao d6 cha truc ddm dé dua vé cting médt cao do khi d6 chénh
‘cao nhé hdn 1/10 chiéu cao tAng.

- Truc hinh hoc clia cdt ¢6 thé dich chuyén mdt dean trong pham v1 1/20 nhip dé
~cho truc ¢t dudi va trén niam trén cing dudng thing. Trong trudng hgp nay nén
14y tri s6 nhip 1a tri 86 trung binh ctia cac tang.

- C6 thé dich chuyén vj tri cila lue tap trumg tac dung trong nhip m6t khoang
1/10 nhip dé thuan tién cho vidc tinh toan.

- Dién tich ti&t dién, mémen khéng uén cha tidt dién gdn ddng cé thé 14y theo
kich thude tiét dién bétdng nguyén, khéng cot thép.

- Médun bién dang cua vat liéu bétdng cot thép gin dﬁﬁg 1ay theo mé dun dan
~ héi ctia bétong. |

Vi du vé thé hién so d6 két cAu khung cta hinh 2.1a dude thé hién trén hinh
- 2.1b.

IL XAC DINH TAI TRONG BON VI

Dé chudn bi cho vigc xac dinh tai trong tac dung vao khung bing phuong thitc
don tai hofic dua tai trgng'tryic ti€p vao trong chudng trinh tinh cdn phai xac
Trung tam nao tao xay dong VIETCONS
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dinh tai trong don vi that chinh xédec. Tai trong don vi dudc hidu 13 tai trong tac
dung trén 1m? san, tudng, hofic trén mot mét dai cua edu kién thanh.

Céc tri s6 clia tai trong, hé s6 d6 tin cay /1, cdn tudn thd theo Tiéu chudn tai
trong va tac déng TCVN 2737:1995, tuan thu cac chi dinh loai vat lidu, kich
thude céu kién cha thiét ké kién trie, két ciu, trong lugng riéng caa vat liéu...

Mot 88 s8 lidu vé trong lugng riéng, kich thude, hé s6 d6 tin cdy cla cac vat lidu
théng thudng c6 thé tham khéo trong bdng 2.1:

Bang 2.1. Trong lugng ridng va hé s& d tin cay n clia mét s& loai vat liéu

T Loal vatligu CPonvi | Trong lugng | Hé#ﬁ‘ n
1 Béténg cét thép  daN/m?® 2500 11
2 'Khéi xay gach dac - . _. - 1800 11
3 | Khsixay gach réng : woo | 1_,'3
3 Vita ning - - 2000 | 1,3
4| ocachgsm - 1800 o1
5 Bétong xi B - - | 1200 1,3
6 Go xay dung | - 800 1,1
7 CUa kinh khung go | daN/m? 25 | 1,1
8 Mai ngéi -. 60 1,3

9 Mai ton, xa g thép hinh L | 20 1,05
10 | Mai FBXM - S - 1 1,1

1. Tinh tai

D& x4c dinh tai trong dting don vi & mdt vi tri, cAu kign nao d6 nén tidn hanh
theo trinh tu sau:
» Xéc dinh c4u tao kién trde, két cfu cla cdu kién d6.
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http://www.vietcons.org




CHUONG 2. LAP SO DO TINH TOAN KHUNG 23

» Xac dinh chic ning s dung cha cfu kién d6 (loai san sl dung, tudng 8 dinh
hay thay d6i...).

» Lap bang d& x4c dinh tai trong don vi.
Vi du: Xac dinh tai trong don vi trén 1 m* san, mai, tuong:
Cau tao san cho trén hinh 2.2.

Céu tao méi cho trén hinh 2.3.

- LOP LAT SAN CERAMIC, DAY 8 MM
- LGP VUA LOT, DAY 15MM
- BAN SAN BTCT, DAY 100MM

- LOP TRAT TRAN, DAY 10MM

Hinh 2.2. Ciu tao céc 13p san

~TON LOP VA XA GO
- LOP LANG CHONG THAM, DAY 20MM
- BAN SAN MAI BTCT. DAY 80MM

| -LOP TRAT TRAN, DAY 1GMM

Hinh 2.3. Cau tao cac I6p cia mai tén
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Badng 2.2. Bang tinh tai trong don vi mdt s6 loai kétcau
Tri sd tidu Hésd | Trisétinh
T Loai tai trong va cach tinh chuan n toan
(daN/m?) (daN/m?)
1. Tinh tai san gr;
1 | L&p Jat san ceramic, day 8Bmm | h
2000 x 0,008 16 1,1 17.6
2 Lép vita 161, day 15mm
2000 x 0,015 30 1.3 39
3 Ban san BTCT, day 100mm
2500 x 0,1 . | 250 1,1 275
4 | Ldp trat tran, day 10mm |
2000 x 0,01 20 1,3 26
Téng g, lam tron = 358 57,6
2. Tinh tai san mai BTCT + igp ton
1 Mai ton va xa gb | 15 1,1 16,5
2 | Ldp vitalang chéng tham, day 20mm
2000 x 0,02 40 1,3 52
3 | Tran mai BTCT, day 80mm
2500 x 0,08 200 1,1 220
4 | Lap trat trAn, day 10mm |
2000 x 0,01 20 1,3 26
Tong g, tam tron = 315 314,5
| 3. Tai trong mdt m? tudng 220, g,,
1 Tudng xay, day 220mm
1800 x 0,22 396 1.1 435,6
2 | Trat hai mat, day trung binh 30mm
2000 x 0,03 60 1,3 78
T8ng g, 1am tron = 514 513.6
4. Tai trong mot m? twong 110, g,,
1 Tudng xay, day 110mm
1390){0.11 198 1.1 217.8
2 | Trat hai mat, day trung binh 30mm
2000 x 0,03 | 60 1,3 78
T8ng q,,, {am Iron = 296 205 8
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Trong vi du xac dinh tai trong mai ton, do tai mai tén va X3 g8 bé nén coi qui
luat truyé'n tai trong mai tén va trAn mai béténg c6t thép la nhu nhau dé tinh
tdi trong viao khung. Néu dé tinh sdn cda trin ap mai béténg cht thep thi khong
tinh tai trong mai tdn vi né khong tac dung tryc ti€p 1én san.

2. Hoat tai ding
Hoat tai ditng tdc dung trén san 18y theo TCVN 2737:1995 hodc do cbng nghé
qui dinh (phu luc 14).

Khi tinh cfn xac dinh tri s& riéng cho titng loai sin: phdng 1am viée, phong hoc,
hdi trudng, kho, khu vé& sinh, hanh lang, cAu thang ...

Tri 88 ciia hé sd 49 tin cAy 14y theo TCVN 2737:1995 (tham khao phy luc 18).

3. Téi trong ngang do gio

Theo TCVN 2737: 1995 tai trong g16 dudc xac dlnh gﬁm hai thénh phéin: g16 tinh
va gi6 dong. |
Phén ddng cia tai trong gi6é ghy ra do luc quén tinh khi ¢ong trinh dao déng dudi
tidc dung cua tai trong gié cé gia téc. Khi cdng trinh cac duéi 40m thi duge phép
bd qua thanh phin d8ng, chi tinh véi thanh phin tinh cta gié. Trong phin nay
chi d& cAp dén thanh phén gié tinh; thanh phén ddng cua gié da duge trinh bay
trong TCVN 2737:1995 va TCXD 229:; 1999 “Huwdng ddn cdch xdc dinh thanh
phén dong cia tdi trong gid”.

Phén gi6 tinh tc dung vao cdng trinh théng qua céc két c&u chin gib.

Ap luc tdc d§ gi6 tinh toén c6 phudng vudng gbc véi b8 mit cdng trinh, téic dung
trén 1 m? b8 mat thing diing xéc dinh theo céng thitc:

W=Wankc, , (2.1)
trong d6: W, — gia tri cta ap llIC gi6 18y theo ban d8 phén viing gi6 (xem phu luc
17 va phu luc 18); |
n —hé 88 dd tin ciy, xem phu luc 19, thudng 14y n =1,2;
k — hé s6 k& dé&n sy thay d8i 4p luc gi6 theo d3 cao va dang dla hinh
- (phu lyc 20 va phy lyc 21);
¢ — hé 88 khi ddng, phu thude kich thuée, hinh dang c6ng trinh va ca
nhiing c6ng trinh lan cén, 14y theo phu lyc 22.
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IIl. XAC PINH TAI TRONG TINH TAC DUNG VAO KHUNG

Sy truyén tai trong ding va ngang vio khung 14 mt bai todn phitc tap, phu

thu6e nhiéu vao cic quan diém tinh todn khac nhau.

Phuong phéap tinh toan hay diing hién nay 14 m6 hinh hoa hé khong gian, trong
d6 cb cic phin tit thanh 1a cdt va dim; sin va vach dudc mé hinh bing céc phén
td t4Am. Lic d6 su truyén tai trong gid, tai trong ding tu san vao cong trinh duge
tu dong hoa.

Phuong phap nay thie su uu viét d81 véi nhitng cobng trinh c¢é mit bang két cdu
phiic tap, k&t cAu hbn hgp giita hé khung, vach, 16i cing chiu lue, uu viét khi
phai tinh todn hé chiu céc tai trong déng nhu gié dong, ddong dat.. Cach 1am nay
t6 ra it ¢6 syt nghi ngd vé sai 6 clia phudng phap tinh. Tuy nhién do s6 liéu dau
vio va ddu ra qua 14n nén sy kiém soat s6 lidu, nhat 1a s6 lidu ddu vao trd nén
cyc ky quan trong, quyét dinh tinh chinh xac cta két qua tinh. Mit khac, do sy
qué 1& thudc vao chuong trinh tinh va cong cu may tinh nén ngudi ki su thidu ty
tin, thiéu kha niang phén tich két cdu khi gap nhitng két qua bat thuong, khi
cAn thay d6i mot két cfu nao d6 thi khéng quydt dinh dude ma phai tinh toan lai
todn bd hé thong két ciu. |

Trong trudng hgp hé két cfu bd tri don gian d& trinh bay trong muc 1.2 cua
chuong nay, cé thé dua v€ thanh cic khung phang doc l4p thi viéc dang khung
phing dé tinh sé& thuan !d1 hon, gitp cho ngudi kj su tu tin hon va d6-tin ciy nho
thé cao hon. |

D& tinh ndi luc cha khung trong trudng hgp nay cin cé budc tinh todn tai trong

tac dung vao khung cua céc loai tai trong khéc nhau.

Cach tinh toAn truyén tac dung cda tai trong 18n khung duge trinh bay du day.

1. Tai trong phéin bd
a. Tdi trong tinh truyén tic bdn sén lén dam khung

Tai trong don vi tac dung trén 1 m? san g, d3 dugc xac dinh trong muc II,.
chudng 2.

Néu san 1a panen lap ghép thi tai trong tit sin truyén 18n khung la:

gu=8 (L,+L,)/I2, (2.2)
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trong d6: L, L, 14n lugt 1a nhip danh nghia c¢ia panen 8 bén trai va bén phai ctaa
khung dang tinh. |

N&u san toan khéi va bd qua Anh hudng d6 ciing ubn ctia san, gin diing xac dinh

tai trong ding tit sin truyén 1én khung theo nguyén tic phan tai “dudng phan

giac” (hinh 2.4). Khi d6 tai truyén lén ddm I}gﬁn ¢6 dang tam giac, 1én didm dai

ch dahg hinh thang.

Tung d6 16n nhé4t cua tai trong (hinh thang hay tam giic) do mot 6 san truyén

l6n dam:
gr=48, L,/ 2 (2.8)

N&u ti 18 hai canh ctia ban L,/ L, 2 2 thi c6 thé coi toan bé tai trong truyén 1én
phuong canh ngén, lic d6 tri s8 g,; dude x4c dinh gifng nhu tinh véi panen &
cong thie (2.2). |

Trong cac céng thie tinh trén, tri s6 L,,; L, 14 kich thudce canh 6 ban ké bén canh
theo phuong ngén va dai. D€ don gian, thuin tién trong tinh todn thudng 18y céc
- tri 86 kich thudc canh dé&n truc dam.
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Hinh 2.4. So dbé truyén tai cla san vao dam khung
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Nén chd ¥ ring, viée tinh toén theo cach truyén tai trén 12 gin ding, bd qua d6
cling udn ctia san. Trong cae cong trinh ma d8 ciing sAn kha 16n so véi d$ ciing
cua dﬁm thi viie tinh toan trén s& cho sai s§ dang ké, 1am tdng tai trong 1én
ddm,

D& thuan tién cho viéc gidi ndi Iyc va cdng thc dung céc loai tai trong, c6 thé di
tai dang tam gidc va hinh thang ra tai trong phén bd déu tuong duong trén co sé
cin bing mémen ngam clia ddm hai ddu ngam, cu thé:

> Tai phéan b6 tam gide (hinh 2.5a):

| Qen = Gy . D/8. (2.4)

> T4i phan b& hinh thang (hinh 2.5b):
Qon = Que ks~ (2.5)
k=1-28%+ p%; | (2.8)

ﬂ=. D,5Lﬂ /-Ld‘

Cén chu ¥ r3ng cdch qui d6i trén 13 gAn ddng, né s& 1am tiAng lyc cét trong ddm,
Ihic doc trong c6t ndn chi diing d& qui ddi tai trén ddm khung, khéng nén dung dé
tinh tai trong tap trung vao cjt.

a) e |
[ PR
b
05Ln | 05Ln

%dulmb;ﬁ é_LLx_x_‘i_t_LLu_E

Hinh 2.5. Qul 88| tai tam glac (a) va tai hinh thang (b) ra tai phan b&" déu

b. Trong luong ban thin dam khung
Trong lugng ban thin ddm khung c¢6 thé tinh tryc ti€p khi vio 88 lidu trén may
tfnh nhd thong &6 tiét dién ddm va trong lugng riéng BTCT. Khi muén tinh tai
trong trén mdt mét dai g,, thi x4e dinh theo céng thic : |
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" iz = Yubh | 2.7
trong d6: %, — Trong lugng riéng ctia BTCT ldy 2500 daN/m?;
b,h — Kich thuéc bé rong va chidu cao tist dién dAm (m);

n— Hé 88 dd tin cay, n =1,1.
c. Tdi trong tuong ngdn xdy trén dam khung

Tudng x4y truc tiép trén ddm, tuy chic néng ma ¢6 nhitng quan niém khac
nhau vé€ tinh chét tdc dung cia né. Cac tudng ngin dit d vi tri ddu hdi, khu
ciu thang, khu vé sinh, ngin céich céc cin hd... thudng 13 nhiing tudng 8 dinh
trong sudt c& qué trinh s dyng nén cé thé coi né 1 tii trong thudng xuyén
(tinh tai), Cac tudng ngin khac c6 _thé thay d6i trong qua trinh st dung do thay
ddi cbng ning, bd tri ki€n tric... nén c6 thé coi né 13 hoat tai dai han. Coi
tuong nhu hoat tai dai han s& gy khé khin cho viéc tinh todn ndi luc, t8 hop
ndi lge va tinh toan c6t thép cft nén trong thuc t&€ thudng quan niém tai trong
nay 14 logi tinh ta:.

Vé phuong dién chju lye, tudng ngin day tit 200mm trd 1én, dit truc ti€p trén
dam dudc dua vao trong tinh todn véi nhitng quan niém khéc nhau.

. Néu quan niém khung va tudng cung l1am viéc vdi nhau nhu hé khung chén
gach hodc hé khung — tudng s8 mang lai hidu qua kinh t&€ hon 1y thuyét tinh
khung thudn tuy. Tuy nhién cac 1y thuy&t tinh toan nay chua dugc hoan
thién va s& phic tap khi tudng cé céc 13 cfra_. M2t khéc néu coi tudng 1a loai
hoat tai thi viéc tinh tuong tham gia chiu lue 1a khéng dam bao an toan cho
cbng trinh. .

M6t quan niém khéc 12 tai trong tudng truyén lén dAm theo ly thuyét ddm
tudng, nghia 1a chi mét phén trong ludng tudng truyén 16n d4m cdn mét phin
tudng truyén 1én khung théng qua luc tip trung d diu c4t. Phudng phép tinh
todn nay cho hifu qua kinh t& nhung ciing c6 su phic tap ctia qui ludt phén
bd tai trong 1én ddm, nhat 1a khi trén dém cé cac 15 cia, vi du nhu tudng doc
nha. ‘

Quan niém thoéng thudng ctia nhitng ngudi thidt k& 14 coi tudng ngin khéng
chiu lyc, trong lugng tudng truyén 18n dém la tai trong phén b8 déu. Quan
niém nay lam cho viéc tinh toan don gidn, nhung khéng kinh t&€, nh4t 1a khi
tudng day. Trong phin dudi diy chi trinh bay cach tinh tai trong tudng truyén
" hét 1én ddm duéi dang phén bd déu.
" Trung tam fiao tao xay dong VIETCONS
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Tri s8 tai phdn b6 déu do trong lugng tudng g, tinh theo cdng thic sau:
| gk:-]:g.th ke 2 ) _ (28)

trong d6: g, — tai trong trén Im? tuong d4 tinh trong phin xic dinh tai trong
ddn vi, " | |
H, — chiéu cao tuong, tinh bing m, bing chiéu cao ting trit di-chiéu cao
ddm 9§ trén dinh tuong
k., —hé sd gidm tai trong do 15 clla, bang dién tich clta chia cho dién tich
tuong trong pham vi nhip dam. Cach tinh nhu trén d3 bd qua trong
lugng ctlia.
Chc tudng ngin khéng xay tryc tiép lén d&m khung c6 thé x4y 1én cic ddm phu
hodc x4y tryc ti€p 12n ban san.
Néu tudng xiy 1én cde ddm phu thi tai trong tudng tic dung 1én dim phu sé
dugc xac dinh nhu céng thitc (2.8), tai trong tit dAm phu truyén 1én dim thong
qua lue tp trung.
Néu tudng xay 1&én ban thi sy truyén tai tudng 18n dim sé rdt phitc tap, phai giai
bai todn ban chiu cic tai trong phin bd theo dai. Trong thuc t& ngudi ta chip
nhin qui d6i trong ludng tudng ngin ra tdi trong tinh phan bé déu trén toan
dién tich 6 ban ma né tac dung. Céng thitc qui d6i nhu sau:
gst =gtSt / Sb y _ B (29)
trong dé6: g, — tai trong trén 1 m? tudng da tinh trong phin xac dinh tai trong
ddn vi;
S, — dién tich toan bd céac tuong xdy trong pham vi d ban c¢6é dién tich
S;.
Phan tai trong do tudng g, cdng tryc tidp véi g, nhu 13 phin phu thém cla tai
trong tinh dé€ truy&n 1én ddm khung thanh g,; theo céng thitc (2.3) d& tinh tai
trong phan bé.

d. Vi du tinh tdi trong phdn bé"

Dé tinh tdi trong phan b 1én khung mdt cach chinh xac, 5 rang, khéng bo sbt,
nén l4p sd¢ d6 phan tai va bang tinh véi tiing ting va loai tai trong. Vi du vé cach
14p so d6 phéan tai va bang tinh nhu sau.
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Trong vi duy, c6 chc sb liéu sau:

— Chié“u cao tAng: 3,6m; lan can xiy gach 110, caJo 900mm:

— DAm doc truc A: 200 x 300 mm; truc B,C: 220 x 300mm;

— Dam khung: doan AB: 220 x 300mm; doan BC: 220 x 600mm;
— Cot truc'A: 220 x 220mm; cdt truc B,C: ‘220 X 400mm.

\

[

g, = 300 o |
5 s g, = 306 daN/m? o
s = | T =F &8
H===aiinn= Bk
o pr } gt=506daN/m 17 "—E
i " L T i . I
= \ ™\ cao 3,0m <
g ' H N P % |
' L ==
- L
) )
—

. | 2400 | 6300 Cg
B ®

\g;_g Eht (\gt Y
2400 6300 L

Ga Gp i Gg
! ' « *
forot
l 2400 l 6300 ‘ l

Hinh 2.6. Vi du vé so d8 phan tai san
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Bang 2.3. Tinh tdi trgng phin bé tic dung {én khung (daN/m)

T Loai tai trong va céch tinh | | o Két quﬁ

g,

1* | Do trong lugng ban than dam 0,22x 0,6 . |
2500% 1,1x0,22x0,6 | - 363,0

2 | Do trong fugng tuding xay trén dam cao 3,6 - 0,6 = 3,0m
| 506 x 3 - - 1518

3 Do 1ai trong tir san truyédn vao dudi dang hinh thang vdi tung 36 Ic‘iﬁ nhat;
306 x 3,6 = 1101,6 |
Pd&i ra phén bé déu véi: p= 0,5.3,6/6 = 0,3; k = 0,847 |
| 11016x 0,847 S 933,0
Cong vé lam tron | ) | | 2814

1

1* | Do trong iugng ban than d&dm 0,22 x 0,30
2500 x 1,1X0,22%0,3 182,0
2 Do tai trong ti san truyén vao dudi dang hinh tam giac vdi tung 46 16n nhét:
| 308 x 2,1 = 642,6 |
P4i ra tai phan bd déu;
- 6426 x 5/8 E | - 402,0
Céng va lam tron ' 584,0

Tuy vao phuong thic tinh todn, dua tai trong vao trong sd d6 tinh trén may ma
c6 thé khéng cn tinh trong lugng ban thin ddm (muc 1*), khéng cén qui ddi ra
tai trong phin b déu. S

2. Tai trong tap trung

Tai trong t4p trung truyén 1én khung ngang théng qua hé théng dim doc va
ddm phy, bao gbm céc loai tac dung sau.
a.Trong lugng bdn thdn dam doc hodge ddm phu G,
G, =g,L /2, | (2.10)
trong d6: g, — trong lugng cua mdt mét dai ddm, di tinh trong phén tai trong don vi;
L — nhip cia ddm doc hodc ddm phuy.
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b. Trong lugng tuong xdy trén dam doc G,

| G,=gH, kL/2, (2.11)
Trong 46 ¥ nghia cua g, H,, k., nhu trong céng thic (2.8).

Khi ca hai phia cia ddm khung d6u c¢6 ddm doc hay dim phu téc dung 1én cung
mdt vi trf thi tri s6 G, G, 12 téng lyc tAp trung cua ca hai phia trai va phai.

c. Tdi trong tap trung do san truyén vao G;

'GS = (gsh' Snﬂ + gst.ﬂ Sstﬂ- + gﬂpISspl + gspZSspQ I 2: ' (212)
trong 46 (xem hinh 2.4):
g.: » 8o — 180 lugt 12 tai trong don vi trén ting 6 sdn 4 phia trai va phia
phai cia dim khung;
Set s Sep— 14n lugt 12 dién tich truyén tai l1én ddm doc ctia ting 6 san d
phia trai va phia phai cha ddm khung.
d. Trong lugng cua cét

Trong lugng cua cdt cd thé vao tryc tiép trén may tinh hoic tinh theo cong thic:

G,=gH.,, | | (2.13)
trong d6: g, — trong lugng mdt mét dai c:‘:}t;'
H, — chiéu cao thong thuy cua cdt, &€ ddn gian cé thé 14y béng chiéu
cao tang (H,). |
Trong trudng hdp bd tri mat bang két cdu san phic tap, c6 thém cac dAm dit
vudng géc vdi dim phu thi viéc truyén tai trong tip trung 1én khung cAn phin

biét rd vé su lam viéc clia hé théng dam.

Né&u ddm vudng gbéc b tri thém cé 4 cliing nhd hon nhiéu so véi dadm phu thi coi
né 1a ddm phu ctta ddm phy, viéc truyén tai trong sé dugc tinh truyén 1an lugt tit
dAm phu ctia dAm phu 1én ddm phu réi ti ddm phu 1én dam khung,

Né&u dAm vudng gbc ¢d d6 cling kha 16n thi tai trong tif ban sé& truyén lén ca hai
phuong cho ca hai loai ddm, tinh todn chinh x4c s& phai dung bai toan tinh hé
dam tryc giao. |

e. Vi du vé tinh todn tdi trong tép trung
DPEé tinh tai trong phan bd 1&n khung mot cach chinh xAc, rd rang, khong bod 56t
nén lap sd 4 phén tai va bang tinh véi ting tdng va loai tai trong. Vi du vé cach
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lap sé dd phan tai va bang tinh tai trong tAp trung theo sb lidu da cho cta tai
trong phén bd 8 trén nhu sau:

Béng 2.4. Tinh tai trong tap trung (daN)

TT Loai tdi trong va cach tinh | - Kétqua
_ _ . _ - o
1 Do frong lugng ban than dam doc 0,22 x 0,3
2500 x1,1x0,22x0,3x3,6 ' | 653.,4
2 Do trong fugng tudng xay trén dam doc cao 3,6 - 0,3 = 3,3m vdi hé s8 gidm
16 clfa 0,7
514 x 3,3 x3,6 x0,7 4274 4
3 ] Do trong lugng san truyén vao '
306 x36x3,6/4 | - | 991 4
4* Do trong lugng cét
2500x 1,1x0,22x04x3,6 | 87,2
Cong va lam tron | 6790,4

Momen tap trung M,

Momen 'tap trung M, do G, g8y ra vdi dd iéch tam gilra truc dam doc va truc
cote=0,4/2-0,11=0,09m

M, = 6790,4 x 0,09 = 611,1 daNm | 611,1
| G I
1,2,3,4* | Gidng nhu muc 1,2,3,4* clia G, da tinh @ trén | 6790,4
5 Do frong ugng san hanh lang truyén vao
306 x{3,6+(36-21)1x21/4 819,3
Cong va lam tron o | 7600,7
. . ‘
1 Do trong lugng dam doc
2500 x 1,1x02x03x36 o 594.0
2 Do trong lugng san hanh lang truyén vao (:dé tinh & trén) | 819,3

Do ian can xay 110 cao 900 truyén vao
3 . 296 x 0,9x 3,6 | | 959,0
Do trong lugng cot 0,22 x 0,22 |
4* 2500x1,1x022x022x36 - ' 479,2

Céng va fam tron | | 28515
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Ciing nhu trong phén tinh tai trong phan b4, ¢6 thé khéng cén tinh trong lugng
ban than ¢t (muc 4*) ma dua truc tiép vao trong may thdng qua tiét dién cot.

3. Lip so d6 tic dung cua tinh tai

Trén cd sO tinh toan cic luc phan bd va tip trung & trén, l4n lugt tinh toan cho
tiing tdng san vA mai, tAp hop lai 88 c6 so d6 tAc dung cha tinh tai cho toan
khung, xem hinh 2.7.

Trén hinh 2.7 ¢6 moémen tdp trung trén mai 1a do phan ban s& né truyén vao.
Cac mémen do léch. tAm J tdng chi nén tinh cho nat bién vi n6 thyc sy 1a dang
diAm cb6 congxon, khéng nén 4p dung cho nit gitta (vi du & truc B). Trong tinh
toan thuc t€ ngudi ta thuong hay bd qua phin mémen léch tdm do truc ddm léch

vdi truc cot.,

Trong vi du trén thi dim truc A dit tring truc cbt.

| ___MmC__# mC tgmil- ' _ Gmlagm2 G A
P s
3 = (B . |G

NICGC g2
LN s

S Ge g1 Gp G
= Mc 4 , £ A
oE N T
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6170 2465

®

Hinh 2.7, So db tac dung cua tinh tai
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IV. XAC PINH HOAT TAI PUNG TAC DUNG VAO KHUNG
Hoat tai di'i'ng tac dung trén 1 m? san da dugc xac dinh d muc II.I Dé xét su tac
dung bt 1gi ctia hoat tai, mdt cach gin ding ngudi ta chit hoat tai theo sd d6
cich tdng cach nhip. |
Trén mit bang san 6 méi tAng dﬁng hai so d6 chat tai:
Sd d6 1: Chat tdi trén céc 6 ciia nhip IE (hinh 2.8a)
S d6 2: Chét tai trén céc 6 cia nhip chdn  (hinh 2.8b)

d tdng san lién ké sé dung so d6 ngude lai:

So do6 1: Chit tai Ei_céc 6 cua nhip chan (hinh 2.8a)
So d6 2: Chéit tai trén cdc 6 cua nhip 1é (hinh- 2.8b)

Tudng iing vdi ting so d6 s& xac dinh duge cac tai trong phéan b, tai trong tap
trung truyén lén khung. Cach xic dinh cée tai trong nay theo cach tinh cia

phan tai san truyén 1én khung da gidi thiéu trong phén tinh tai.

T4p hdp két qui cla céc tdng 1én so d6 khung ta sé& c6 hai so d8 tac dung caa
hoat tai (hinh 2.8).

Mo, fmC | PmBr D §PmA M, ¢ fmC Pml  FmB, M A PmA
D fy L cPIT <s
. | N 3 l_L 2 B : :
§ Mc |Fc P1 . Pp % g Py PA
il ‘ ) ] 1 .
bl U | T
- | - '
2 FPB Py #PA 2 MCKEC P1 HPB_
L frmy JRREEREEN
B | 3 ¢
o ' ~I
< | | <+ | |
— o - o mm X— mmm ' b T
é 6170 ‘ 2465@ é) 6170 6 2465@
| HOAT TAI 1 o |

HOAT TAI 2

Hinh 2.8. Hai sa d3 chat hoat tai
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V. XAC DINH TAI TRONG GIO TAC DUNG VAO KHUNG

Tai trong gi6 tac dung trén 1 m® bé mit céng trinh da duge xic dinh trong phin
tinh tai trong don vi. |

Phuong tac dung cua gié la bit ky, trong tinh toan chi nén xét phudng gy bit
1gi cho két eAu khung dang xét. - ;

Péi véi nhiing nha cb mit bdng dang chil nhat, cic khung ngang bé tri theo
phuong canh ngén, d6 cling nha theo phudng ngang y&u hon nhiéu so véi phuong
doe thi chi cin tinh gi6 tac dung trong phudng ngang.

Véi cac nha c6 hé két cdu thuin khung c6 d6 clng cac khung nhu nhau, bd tri
v6i budc khung gan déu nhau, gin dung c6 thé bd qua su lam viée khéng gian
ctia khéi khung ma chi phén tai trong gié vao khung theo dién chiu tai gié. Tai
trong gié truyén 1én khung trong trudng hgp nay bao gdm:

1. Phin gié phin bé doc theo chiéu cao khung

 Phén gi6 phén b8 doc theo chiéu cao khung tinh tit m§t d4t dén dinh thing ding
cta céc cdt bién cb xay tudng doc chin gib:

+ Phia gi6 d8y: g,=ps (L, + L,)/2 (2.14)
+Phia gi6 hit: g,=p, (L,+L,) /2 (2.15)

~ trong @6: p,, p, — tai trong gié don vi phia gi6 ddy va gi6 hiit, 14y phan bd déu theo
titng doan chiéu cao nha dng véi hé s8 dd cao k trong cong thite (2.1);

L,, L, — chiéu dai buéc khung phia bén trai va bén phai khung dang
tinh.
2. Phin tai trong gi6 tac dung trén mai
Tai trong gi6é truyén 1én khung é mot doan mai thié I xac dinh theo cong thitc:
q = Wynke(L,+ L) /2. . (2.16)

Huéng ctia tai trong gié tde dung trén modt doan mai 14 phuong vudng gboc véi
mét mai. |
Chiéu cita tai trong gié phy thude vao déu ctia hé s§ khi dong ¢; , ddu duong (+):
chiéu cua tai trong gié s& hudng vao bé mit mai, dfu 4m (-): chidu eda tai trong

gi6 s5€ hudng ti mat mai hudng ra.
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N&u khung ¢ k&t cdu chiu luc béténg cot thép, két cdu thép trén mai lién két véi
két cfiu khung, (vi dy: méai chéo bang khung BTCT Igp tén hoic d6 bétdng mai
vat, dan mai dt’:‘fc bang thép...) thi sé dua tai trong gié g tadc dung 1én céc céu
kién mai. |

-~ Né&u mai 1a mai bing, mAi ddc ding tudng thu hoéi d8 truyén tai trong thi: dua
toan bd tai trong gié tac dung trén mai vé thanh lue ngang tap trung dat ¢ dinh
cot khung. I-ﬂ.;tclngang tdp trung S x4c dinh theo cong thiic:

S=¥ WoakeH(L,+L)I2, (2.17)
trong dé: H, - chifu cao phdn mai cé6 hé s8 khi dong ¢;.
S ¢6 thé tinh cho t&t ca mAi hodc phan ra hai bén mai hai luc S,, S,.

X4c dinh tai gié 1én khung theo hai sd d6 tac dung: thoi ti trai sang va ngude lai
thoi tit phai sang, hinh 2.9.
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Hinh 2.9, Hai sd do tac dung cua gié
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. Chuvovg 7
'XAC PINH NOI LUC VA TO HOP NOI LUC

1. CACH XAC PINH NOI LUC DO TUNG LOAI TAI TRONG

Khung 14 két cdu siéu tinh, phudng phap xic dinh néi luc thﬁhg dung hién nay
14 st dung céc chudng trinh tinh, trén cd s6 gia thiét vat liéu dan hdi tuyén tinh.
Viéc didu chinh ndi ldec theo 1y thuyét hinh thanh khdp déo d6i vdi két ciu
khung chua dudc ap dung rong rii. |

Cach xac dinh ndi lyc bang cach si dung cac chudng trinh tinh bao gm céc

budc:

e Phan chia hé k&t cfu thanh cic phin t, cic phin t& ndi véi nhau bing cac
nut,

» M5 ta cac ddc trung hinh hoc, ¢o hoc, vt liéu etia cic phén tu.

e Dit tai trong 1én khung theo titng so do: finh tai, hoat tdi 1, hoat tdi 2, gié
trai va gié phai

¢ Tinh toan ndi luc cho cic trudng hgp trén.

e V& céc sd d6: hinh hoc, sd do phén ti¥, so 45 tai trong, in cic s8 lidu dfu vao,
ddu ra, vé cic bidu 40 noi luc.

e Kiém tra két qua ddu vao, két qua cudi cung.

Viéc x4c dinh dung ndi luc ciia khung cling nhu ciia hé két c8u chiu e la vo

cing quan trong, c6 tinh quyé&t dinh dén chit lugng cia do an thift k& két cdu.

Vi vay viée kiém tra ké&t qua ddu vio, k&t qua cubi ciing ciing nhu cA qui trinh

thiét k& k&t c&u 13 rat cAn thist, nham phat hién nhiing sai s6t, cac b4t hgp 1y dé
kip thdi khic phuc.
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Ngoai viéc kidm tra théng thudng thuyét minh tinh toan, ngudi ta c¢6 thé dua
vaio kinh nghiém, vao viée tinh toan sd bd dé phan doin sy hgp 1y cta két qua
cudi cang. Cé thé néu ra moét s6 cach nhu sau:

e Kiém tra dang hdp 1y cha biéu dd ndi Iuc trong titng nhip va sy bién d6i cha
no theo cac téng.

e C6 thé kiém tra luc doc trong cdt do mét loai tai trong gdy ra bang cach tinh
50 bo ti cac Iyc t4p trung va phan luc dim don gian cic ddm ting.

e C6 thé kidm tra su cin bing luc ngang do gié vdi luc cét trong cot,

e Mbmen do gié gdy ra trong cot va ddm c6 thé kiém tra bang céach tinh géin
ding theo phuong phap “diém khéng mdémen”...

1. TO HOP NOI LUC

Muc dich ctia t8 hgp ndi lue 13 tim ndi lue nguy hiém trén mét s6 tidt dién. dudi

tac dung cua nhiéu loai tai trong. |
C6 hai loai t8 hdp: 6 hdp co bdn va té hop ddé biét, 8 ddy chi xét t6 hgp cd ban.

T6 hdp dic bidét duge qui dinh riéng d6i véi titng loai cong trinh chiu loai tai
trong dic biét d6.

T3 hop co ban duge phan thanh:

— T8 hop cd ban 1.

— T8 hgp co ban 2.
T6 hgp co ban 1 bao gom:

— N6i lue do tinh tai céng véi nbi luc do mot loai hoat tai gay ra.
Té hop ¢o ban 2 bao gom:

- N6i Ide do tinh tai c@ng vdi ndi lue do céc loai hoat tai giy ra, trong dé noi
luc do hoat tai duge nhan vdi hé s8 t8 hgp, 14y bang 0,9.

Viéc tinh t6 hgp nhu trén, gin ding d coi rdng toan b) hoat tai déu 14 tai trong
tam thdi tdc dung ngén han.

Loai tdi trong 4 day bao gbébm: tinh tai, hoat tai ddng: cho du tdc dung cua né
theo s d6 1, sd.d6 2 hay cong tac dung cla ca hai sd d6 déu coi 1a mét loai, gi6
trai hogc phai.
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e Tiét dién dé té hgp
— ‘Péi vdi cft. Mot doan cdt trong mdt tdng t6 hop cho hai tiét dién: chén cot va
ddu cot. |

— Péi véi ddm. To hgp it nh&t cho ba tiét didn: hai tiét dién 8 hai ddu dAm, mot
s0 ti6t dién & khofing gitta ddm. Trong trudng hdp khéng cb luc tap trung ndm
trong khodng nhip ddm, c6 thé chon tigt dién dé t6 hdp & chinh gida ddm.
Trong trudng hgp cé céc luc tap trung cAn chon ti&t dién 4€ t6 hgp 4 ngay lyc
tAp trung va mot sé tiét dién khac d trong nhip ddm tuy vao dang biéu d6 néi
Idc trong ddm. | |

Nén chii § réang viée tinh ndi luc theo sd d6 chit tai léch tﬁng_, léch nhip va
cach t6 hop trén cho mémen duong giita nhip ciza ddm chi 1a gan ddéng, chua
tim dudc chinh xac trj s§ mémen 16n nhét c6 thé xay ra.

o Nobi h.ié can td hgp
— D61 vdi cét. Co ba cap ndi luc:
'Cép 1: My , Nex
Cép 2: My, Nu
Cap 3: N, M, |
Trﬁng trudng hgp chi tinh et thép déi xing cho cft thi chi edn tﬁ hgp cho hai
ciip;
Cip 1:| M| .0, N, nghia 13 tri s6 tuyat d6i 16n nhit cia M, khﬁng cln chd y dfu.
C&p 2: Nonax » M |
Dé&i véi tist dién chén cft ngdm vdi méng edn tinh thém Q,, véi cac clp ndi lyc
d trén.
~ D61 vdi dam
C6 chic logi ndi 1e: (Mnus)i Min); ( Qe > New )i (Nwo Qua)-

Né&u qui dinh rdng M, 14 mémen duong (ciing thd dudi ctia ddm) 1én nhét,
M, 12 mdémen am (cAng thd trén cita dAm) bé nhit, thi § ddu ddm thuong cho
M, va Q,.., 0 giila ddm cho M,,,.. Tuy nhién cin chd § ring, véi cic ddm cd
nhip ngén, tinh tai bé (vi du : ddm hanh lang ) thi tri 8 M., c6 thé s& xudlt
hién & ddu ddm do tac dung 16n cia tai trong gib.
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Hai t§ hop cudi ( Ques » Niuw )i ( Noaw Qi) diing @€ tinh cudng df trén tiét didn
nghiéng c¢6 k& dén anh hudng cta luc doc. Luc doc nén trong ddm khung
thudng bé va c6 1di, vi vay chi nén tinh c6 luc doc trong trudng hgp khung cé
dim xién ho#ic dAm cé ting lyc trude. Trudng hdp luc doc kéo sé gy nguy

‘hiém cho bai toan tinh ¢t ngang, nhung néu luc kéo bé (V.. < Rybh ) c6 thé

b6 qua anh hudng cua e doc.

Tuy nhién, trong nha ¢6 nhitng thanh xién, nha tinh véi cac tac dung cua co
ngét, nhidt d9, ldin khdng ddu va nha nhiéu tAng cb cac hé két cfu ding cb 4o
citng khac nhau 88 ¢6 mét 88 dim chiu luc kéo 16n, trong trudng hgp d6 phai
tinh Anh hudng cta lye kéo d&n kha ning chiu cit va ngay ca kha ning chiu

~udn cila dam.

N6i chung, nhitng dim cia cac khung phang ctia hé thuin khung chiu tai

trong thong thudng, c6 thé tinh toan chi vdi mbémen uén va lye cit, b qua
anh hudng cta Iye doc.

Khi t6 hgp cdn tuln theo cic yéu ciu giam hoat tai tac dung theo dién tich va
theo s6 tAng duge dé cap trong TCVN 2737:1995 (xem phu luc 186).

T6 hgp ndi luc 1a céng viée quan tfgng, cin ti mi va chinh xéc. D€ tranh nhim
14n nén lap thanh bang t6 hgp theo mAu dudi day (xem bang 3.1, bang 3.2 va
bang 3.8).

Théng thudng bang t6 hdp ndi lyc dam va t6 hgp ndi lue cdt gobm 14 cot.

A —

—

Cot 1 ghi tén ddm hodc cot (theo sd d6 phén ti dam, cot).

Cot 2 ghi tidt didn cén tinh toan. Vi du :

+ v4i dAm dai 7,2 m thi tiét dién O Gng véi vi tri ddu ddm bén trai, tiét dién
3,6 {ng véi vi trf gita ddm va tiét dién 7,2 Gng véi vi tri dAu dam bén phai;

+ véi cot dai 4,4 m thi tiét dién 0 dng vdi vi tri dinh cdt, tiét dién 4,4 Ung voi

~ vi tri chan ¢6t hodc ngude lai. |

Cot 3 ghi ndi lye M, N, @ kém theo don vi tinh toan (déi véi cac tiét dién cht
c6 lién két vdi moéng ta phai tién hanh t6 hop ca lyc cit @ dé tinh méng).

Co6t 4 ghi n61 luc do tinh tai (T'T).
Cot 5 ghi ndi luc do hoat tai 1 (HT1).
Cot 6 ghi noi lye do hoat tai 2 (HT2).
Cot 7 ghi nd1 luc do gi6 trai (GT).
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— Cot 8 ghi ndi luc do gi6 phai (GP).
— C6t 9, 10, 11 ghi nh lye cla td hop co ban 1.
_ C6t 12, 13, 14 ghi ndi lyc cha td hgp cd ban 2.

Khi ke dén anh hudng cta luc kéo trong dﬁm thi bang t6 hdp ndi luc sé gém 16
cot (xem bang 3.2).

Hang trén cing cua t6 hdp ndi hte ghi tén céc cot sé 18y ndi luc dé t8 hdp ( hang
80 in nghiéng, vi du d bang 3.1 12 4,8 hoiic 4,5,6,8 ...).

e Cach tinh cée et trong bang t6 hop ndi hue

— D61 vdi dém (xem bang 3. 1)

+ Dé tim M (M cdt 9; M_,.; cot 10) clha to hdp cd ban 1 ta chon mdt trong
cic tri s6 M cia cac cot: 8; 7; 6; 5 ho#ic 6+5 (néu cung ddu) dé cdng véi ndi
Ifc ctia cdt 4 sao cho dat dudc tri s6 tong 12 duong max hoidc 4m min. Néu
tinh tri 58 max ra dm, tri 6 min ra dudng thi khéng can ghi hosc — vao
bang t& hgp (vi du cdt 9 4 tiét dién 0 va 7,2; c6t 10 4 tiét dién 3,6).

+ D& tim @, cot 11 1a gia tri tuyét d61 16n nhat cha luc cit cta t8 hgp cd ban
1 ta chon mdt trong cic tri s6 @ cia cac cbt: 8; 7; 6; 5 holic 6+5 (néu cing
ddu) dé cong véi @ chaa cdt 4 sao cho dat dudc tri s6 téng dai s5 14 max hodc
min. Théng thudng chi can tinh cho hai ti&t dién ddu dim.

+ Dé tim M (M e €Ot 12; M_,: cOt 13) cua to hdp co ban 2 ta chon cac trj s6 M
ciang ddu cta cac cdt: 8; 7; 6; 5 cdng lai véi nhau, sau d6 nhan véi hd sd o
hgp bang 0,9 rdi cdng vai ndi luc ctia cot 4 sao cho dat dugdce tri s6 tdng 1a
dudng max hodc Am min. Né&u tinh tri 6 max ra 4m, tri s6 min ra dudng thi
khoéng céAn ghi hoic — vao bang t8 hdp (vi du cot 12 & ti&t dién 0 va 7,2; cbt
13 & tiét dién 3,6).

+ Dé tim Q,.,: cot 14 12 gia tri tuydt d61 16n nhit cha luc cét cia t6 hop cd ban 2
ta chon céac tri s6 Q cing diu cha cac cdt: 8; 7; 6; 5 cOng lai vdi nhau, gau d6
nhén véi hé s8 t6 hgp bang 0,9 rdi cong vii Q cla cOt 4 sao cho dat dude tri s§
tong dai s6 14 max hosic min. Thong thudng chi cAn tinh cho hai ti&t dién diu
dim.

~ D61 vdi e6t ( xem bang 3.3)

Cach tinh t6 hdp ndi luc cling tuong ty nhu dAm.
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+ D& tim M,,,, va N,, : cft 9; M, va N, : cdt 10 cta t6 hgp cd ban 1 ta chon
mot trong cic tri 86 M cia céc c6t: 8; 7; 6; 5 ho#ic 6+5 ( néu cung d&u) dé
cdng vdi M cha cdt 4 sao cho dat duge tri s téng 14 dudng max hodc Am
min. N&u tinh tri 86 max ra am, trj sé min ra duong thi khéng c4n ghi hodc
— vaio bang t& hgp. Trj s8 N,, s& cdng cic tri sd N 4§ cot tuong Gng di 14y khi

" tinh mémen vdi N d ¢ot tinh tai (cbt 4 ).

+ Pé tim N, va M,, : cbt 11 ctia t8 hgp cd ban 1 ta chon mét trong cac tri s8
N cia cdc cdt: 8; 7; 6; b hosic 6+5 ( néu ciing dfu) dé cong vdi N cha cit 4
sao cho dat duge trj s tong 14 lyc nén 16n nhat. Tri s6 M,, s& cdng céc tri s§
M § c6t tuong Gng da 14y khi tinh lyc doc véi M 0 cdt tinh tai (cdt 4 ).

+ D& tim M, vA N, cot 12; M,;, vd N, : cOt 13 cta t8 hgp co ban 2 ta chon
chc tri 86 M cling ddu cia cac ct: 8; 7; 6; 5 cOng lai véi nhau, sau d6 nhén
voi hé s8 t6 hgp bang 0,9 réi cong véi mdmen cla cdt 4 sao cho dat dudc tri
80 téng la duong max hodc &m min, N&u tinh tri s§ max ra 8m, tri 86 min ra

~ duong thi khong cln ghi hodc — vao bang t6 hgp. Tri s N,, sé cdng cac tri
88 N 8 cot tuong ing da 18y khi tinh m8men, sau d6 nhin véi 0,9 rdi cong
v8i N 8 cot tinh tai (cbt 4).

+ DE tim N, v3 M,, : cOt 14 13 gia tri tuyét ddi 16n nhat clia lue doc cia td
hgp cd ban 2 ta chon céc tri 88 N cling ddu cua céc cot: B; 7; 6; 5 cong lai véi
nhau, sau d6 nhén véi hé s6 t6 hgp bang 0,9 rdi cong vdi N cia cit 4 sao cho
dat dugc tri s§ tong 12 luc nén 16n nhat. Tri s6 M,, s8 cdng cac tri s6 M & cot
tuong ting da 14y khi tinh lyc doc, sau d6 nhén véi 0,9 réi cong véi N & cjt
tinh tai (cot 4). |

Thuec t& hidn nay, cac k¥ su thi&t k& khéng ding phudng phap t6 hgp ndi luc
ma ding phudng phép t6-hgp tai trong tryc tiép trén may. Noi dung 1a tinh
ndi luc cia céc trudng hdp t6 hgp tai trong ciing tac dung ddng thdi bao gdm

~ tinh tai, hoat ti ditng, gi6. Trén cd sd @6 sé lap dugc dudng bao ndi lyc, sl
dung dudng bao ndi lyc dé tinh cdt thép.
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_ - Chuvowg 4
TINH TOAN VA CAU TAO THEP KHUNG

L. TINH TOAN VA BO TRI COT THEP DAM

1. Tinh c6t thép ddm

Theo chiéu cao nha, thudng c6 nhiéu tdng gidng nhau, tai trong diing giong nhau
vé& ca vi tri va tri 86. N&u néi luc do gi6 it thay d8i thi gia tri noi Iyc trong bang t8
hdp noi luc khéng bié'n d6i nhidu nén c6 tlhé tinh todn moét dim tdng 1am dai dién
dé b& tri cho cac tAng tuong tu nhau, Trudng hgp ndi lue hoiic sd d8 két cfu khac
nhau nhiéu, vi du tdng mai so véi cac tAng khac thi cdn tinh toan va bé tri riéng.

Viée xem xét va quyét dinh s§ lugng dim cin tinh phai dude cin nhic dé dam
bao kinh t& va thuén tién cho thi edng.

Lua chon vit liéu dé ad dung va dua vao tinh toan cin xem xét cac y&u td théng
nhAt chung cho cdng trinh vé kha niing cung {ing vt tu: bétdng, thép, tinh kinh
t€ va nhdt 1a ham lugng c6t thép hgp 1y trong tiét dién.

Dé tinh toan c6t thép dAm khung ctia mét tdng nén trich riéng s¢ d6 cha dim
khung tdng d6 ra, trén ddm ghi céc néi lyc da chon trong bang t8 hgp J titng tiét
dién dé& c6 thé bao quat, lua chon céac cép nao d€ tinh thép doc chiu M duong, M
dm, c5t dai chiu Iyc cdt @ cho ddm, hinh 4,1,

'

O=-29,4
- =.32,6
O=-1544 O=+157,8 O=+193
M= -137,5 D .....f[,: 'Iff’g /b5 M=-15,1
I 0= +19,0 O=-15,9

© M= +122,0 Mm +1,4 ® |

Hinh 4.1. S0 d3 ndi lyc dung tinh c¢ot thép ddm
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- Théng thudng chi nén tinh c6t doc chiu M dudng cho tri s6 M duong 16n nhat
trong tat ca céc tidt dién dé bd tri cho toan dAm. Nén bd tri 6t dai § hai ddu ddm
gidng nhau va chi ding tri s6 @ 16n nhit trong cad dim dé tinh, c6t dai 6 khu vyc
gitta ddm bé tri theo yéu cdu cAu tao. Chi riéng c6t dgc chiu M 4m nén tinh riéng
cho hai ddu d4m va c6 thé 4 ca gifta ddm.

08t thép chiu M Am tinh theo bai toAn tinh c¢6t doc cua cdu kién chiu udn, tiét
dién chit nhit.

C6t thép chiu M duong tinh theo bai toén tinh c6t doc cta cu kién chiu uéh, tiét
dién chit 7' (n€u san d6 toan khéi trén ddm), tiét dién chit nhit (nfu san lip
ghép). -

Sau khi tinh xong ¢8t thép, ghi dién tich cdt thép yéu ciu 1én so d6 dﬁm dé xem
xét, phoi hgp viée chon cdt thép gilta cac tiét dién dam.

Tém tit qui trinh tinh toan cic bai toan tinh ¢6t thép nhit sau |
o T4it cdp dd bén cha béténg, tra bang R,, Ry (phu luc 3);
e T nhém thép cua cét thép dﬂé, tra bang R, , R,, (phu luc 6);
¢ Tt nhém thép cua cbt thép dal, tra bang R,, R, phu luc 6);

"« Cén cit vao cAp dd bén ctia bétdng va nhom thép caa thép doc ¢b the tinh hoac
tra bang ra &; va o (phu luc 9, phu lue 10).

a. Tinh c6t doc chiu mémen ém
o) Tinh theo tiét dién chit nhét ddt cét don

Kich thudc tiét dién bxh

Gia thiét a~01.h. - (4.1)
Tinh hy=h-a. - (4.2)
o |
Tinh - 4.3
: “n T R,b.R -

Néu a_ <a, thitra bangra{

hoiic tinh z= 0,5.(1 +f1-2a, ) | (4.4)
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~ M
i tinh = — (4.5
e 4 R .z.h, )
. A " o~ - Ag | :
Kiém tra ham lugng cbt thép m = - .100% (4.6)
i + 0 .

+ Néu p=<pu_ =0,6% thildy A, 20,0005b.h,
+ N&u z2 . : chon va bd tri c6t thép dé kiém tra lai @, néu x&p xi hoiic 16n
hon a gid thiét 1a ¢6 thé chép nhan dude. |
Néu a_, = g, nghia la kich thudc tidt dién chon bé, ¢6 thé x& 1y nhu sau :
+ Néu a, <a, <0,6 thi giit nguyén tiét dién va tinh thép theo bai toan tinh
cot kép. |
+ Néu «, >0,5 thi nén thay do6i tidt dién dim. Trong trudng hop nay sé lam
thay d6i tai trong va ndi luc trong toan khung. '
B Tinh theo truong hop tiét dién chit nhdt ddt ¢t kép
Trong trudng hdp tinh c6t ddn nhu 43 noéi 6 trén, néu a, <a, <0,5 thi tinh thép
theo bai toAn ¢6t kép. C6 hai cach:
Cdch 1: Bit trude A’, |
Lic ndy ta 14y e6t thép chiu mémen duong neo vao gdi lam c6t chju nén cho

mdémen aAm, nhu viy di biét trudc A’, . Chiéu dai doan neo cua A', phai dude tinh

toan (I, ).

M-R_A' (hy—a’)

Tinh «,_ = 4.7
o G R, b1 (4D
Néu o, < thitra bangra ¢ hodc tinh £=1- \ﬁ -2,
—~Néu x=¢h,22a" thi: A = &Ly + Lir® A (4.8)
'RE Rﬂ‘
—Néu x=¢h,<2a'thi A = M . (4.9)
* R (h,~-a’)

Néu e, >aj, thi cét thép A’, & trén la chua du, can tinh lai A’ va sau db 1a A,
theo cach hai dudi day.
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- Cdch 2: Coi nhu chua bi€t A’, tinhca A’, va A,

M-a,.R bht
Tinh: A' = £ b 0. ,
in =R (hy-a) (4.10)
(.. R bh, R
= A . 4,11

Trong hai cach trén nén tu tién tinh theo cach 1 14 hop 1§ va kinh t€ hon.

b. Tinh c6t doc chiu mémen duong

Bén san d6 toan khéi véi phin trén cla ddm nén khi chiu mémen duong duge

tinh nhu tiét dién chit T c6 canh trong vihg nén.

) Dé vion cua sai canh duge ldy nhi sau

« g g%.z @ - nhip cfia dim khung )

~* 8, khong dugc 14y 16n hon gia tri sau:

— Khi didm ngang vudng géc véi bf *

dim khung & trong khoang giita T

dim, hodc khi A', =0,1h thi S, .. T

(201 07 <]

khoilg duge vugt qua ?mg?t nusf J. S ,. 1 S [ -

‘khoang cach thong thuy cua hai | ’

ddm khuneg. | 1
. b |

— Khi khéng ¢6 dam ngang hoiéc '

khoang cach giita cdc dim ngang Hinh 4.2. DAm chir T ¢6 canh chju nén

16n hdn khoang cach giita hai dam
khung va khi A', <0,1A thi S, <6h’,

* Bé qua canh k', khi k', <0,05h.

B Kiém tra vi tri truc trung hod

Tinh: M, = R,b', k' (hy —0,5h",).(4.12)

Néu M <M ¢: Truc trung hod qua canh, tinh toin nhu tiét dién chit nhat, kich
thude b',xh nhu di trinh bay ¢ muc a.

Trung tam fao tao xay déng VIETCONS
http://www.vietcons.org



52 | | | KHUNG BETONG COT THEP TOAN KHOI

Néu M>M ¢/ : Truc trung hoa di qua sudn, tinh todn theo tiét dién chit 7' dudi
day. |

3 Tinh cét doc cho tiét dién chiz T
M-R,(b',-b).k',.(hy~0,5R",)

Tinh = , 4.13

o G R, bk @19
T¥ a,, tra bang hodc tinh ra duge & va xac dinh A, theo céng thite:
R : : .

A =-R~—"[§.b.h +(b',-b).h f] (4.14)

e. Tinh todn va bé tri e6t dai (Rhéng ddt c6t xién)

Théng thuong, trong khung BTCT toan khéi chi ding c6t dai dé chiu luc cit. Va
cling théng thudng Iyc cit 16n nhéat 1a & vi tri dAu ddm, tudng Gng vdi né 13
moémen &m 16n nén khi tinh véi lyc cit coi canh dim & trong vang kéo, vi vay chi
tinh theo ti€t dién chit nhat chiu luc cﬁt.- Lye doc trong ddm thudng bé nén bd
qua anh hudng ctia luc doc,nghia 13 ¢6 thé 14y @, = 0.

a, Kiém tra khd ndng chiu itng sudt nén chinh cia bung dim

@ <0,3p,,0,,R,bh,, (4.15)

trong dé: ¢,,,— hé 86 x6t dén anh hudng chia c6t dai dit vudng gée vdi truc ddm,
duge x4c dinh theo cong thite: |

o.~1+bau, < 1,3; (4.16)

a=E,|E,; (4.17)
K. ﬂi‘"”"-, (4.18)
b.s

& day: A,,— dién tich mot 16p cdt dai;

b —bé rong ddm, sudn;

s — khoang cach giita cAc 16p ot dai;

@y;— H@ s6 dnh hudng cha bétong, gy, ~1—8Rs; - (4.19)
E,, E, — tudng ng 12 médun din'hdi cla c6t thép dai va batdng,
g ddy: p =0,01 d4i v8i bétdng ning;

R, — cudng d6 chiu nén tinh todn ctia bétong, don vi MPa.
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Chu y: Khi chua bd tri cdt dai thi trong cong thilc (4.15) c6 thé gia thist tich sd
@.,9,, =1 dé tinh toén. Sau khi tinh duge c6t dai thi cin tinh toin kifm tra lai.

B Kiém tra su cdn thiét phdi dit cét dai

Q> f"mﬂ(l""?’n)Rm bh,
c

(4.20)

trong d6: v& phai clia cong thic (4.20) 14y khéng 16n hon 2,6R, bk, va khéng nhd
hon @,;(1+@,)R,bh,; |

Hé s6 ¢,, = 1,5 d61 vdi bétong niing.
) Tinh toan q,, - Khi chiu tai trong tdp trung
; Qui trinh tinh todn theo [3]

+ Tinh gié tri q,,; theo cac hé so:

___Qs"'Qbi : |

Q,;
M,
Q,, =—*= (4.22)
G
g Qb } C Y Q‘ Z ]
+ Néu . < =—omn 0. thj AT 4.23
% Ao Q, 2h, Fous Cp Xutl ( )
+Néu g, <z s+ thi Dowi = % Q. (4.24)
Co Co
) c; . Q. ~Q,.)
+Néu -“+tgy s+ thi ;=P 4.25
+Nén g, > S thi Qi = & %y - (4.26)
: Co . | | hﬂ
trong d6: Q, — lde cit & tiét dién cach g6 tya mdt doan c;
9,1+, +9,)R,bhy
Q, = .
Ci
nhung khéng nho hdn Q, =03l DR 4.2
M= @y(1+ gp+ )Ry bR (4.28)
Cp =¢; v cg< 2Ry (4.29)
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¢ Quitrinh tinh todn kién nghi ctia tdc gia

+ Tinh c4c gia tri:

M
¢, * = —d (4.30)
’ Q”Qb
va ¢’ = min (¢, 2h,). - (4.31)

+ Tuy vao gia tri cia ¢’ ta xéc dinh dugc tri s8 v&t nit nghiéng ¢, theo bang 4.1

Bdng 4.1. Tr| 6 v&t nit nghidng ¢, khi ddm chiju tai trong tap trung

1 2 3 4
Cﬂ* e Mh < h h . -t o o
Q-Q, 0 0¥ C ¢
w
Co - hy G c'

vanéuc’ < h, thic, =

+ (ia tri tinh toan: q,, = Q9-Q : (4.32)
c‘] !

va yéu ciu | q,,2 Somin : (4.33)
oh,

N&u c6 nhiéu tai trong tap trung ta thay @ = @, , @, = Q;,,- , ¢ = ¢; tuong Gng vdi
tiung vi tri “¢” dat tai tdp trung. Cubi cung 4y gia tri q,,,, 16n nhat dé xac dinh

cot dai.

& Tinh todn q,, - Khi chiu tdi trong phén bé déu

¢ Qui trinh tinh todn theo [3]

+ Xac dinh lye cit @, 16n nhit trén bidu d5;

+ Xac dinh gié tri cia tai trong thuong xuyén phén b -lién tue q,:

q, '=g+-§ ; (4.34)

vdi g, p 14n lugt 14 tdi trong thuong xuyén va tai trong tam théi phin bs déu.

- 2 )l ,
+Khi Q < LT q,, = Va1 ; (4.35)
0,6 4M,
trong d6 @, =2yM,q, ; M, =9,(1+ ¢, +p,)R,bh; .
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http://www.vietcons.org



| JCHUONG 4. TINH TOAN VA CAU TAO THEP KHUNG 55

. M Q . (Qox — @)’ '
h b >—8L th o — —max b1 .36
+ Khi hﬂ + le > Yrnax 03 6 14q,, Mb (4 )
n . . A anx — le
Trong ca hai truong hgp trén ¢ 2 o (4.37)
1)

| Iy _

+Khi@Q =>—2+@Q, thi g, = Dinex ~ oy (4.38)
hy Ay

'Né&u tinh dude q,, < sz’hﬂ thi phai tinh lai q,, theo cfng thie:
(¥

Q Ppo ‘j(Q Do Jz (Q T |
q,, =—"% 4 g, - max q, | —|~=== |, (4.39)
2hy @ 1 2k, @y 2hy

¢ Qui trinh tinh todn kién nghi cua tdc gia

+ X4c dinh hyc cAt @, 16n nh4t trén biéu do;
+ Xéc dinh gia tri ca tai trong thudng xuyén phén bd lién tue g,.
+ Gia tri: @, =2,/M,q, v61 M,=p,(1+¢@, + @,)R,bh; .
M
+ Tinh gid tri: ¢,* = b__,
’ Q- le

+ Tuy vao gia tri ehia c,* ta xac dinh duge tri s6 v8t nit nghiéng ¢, va tiét dién

(4.40)

nghiéng ¢ theo bang 4.2.

Bdng 4.2. Tri 6 vét nt nghiéng ¢, va tiét didn nghiéng ¢ khi ddm chiju tai phin bé déu

1 | 2 3 4
M, T3 M 3 M
C," = <h hy = - |—5 > o L
T Q-Qy ’ ’ 4y q, 4y q,
c 7 W, a0,
q Vo Q
. 2M
C, h, C, 0"
o v 3 Mb " ” - " . | —~
trong 36 néu o < h, thi 14y cac gia tri ¢ & ¢, theo cot (2)
q:
L, ,’ ~-M,/lc—q,c
+ G4 tri q,,, tinh toan: q,, = Q- M, ) - (4.41)
cﬂ
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Q-G . Qmin
2h, = 2h,

va yéu cdu | Qo 2 ( ). | (4,42)

5) Khoang cdch (s) giita cdc ldp eot dat
+ Khoang cach (theo tmh toan) gitta cic 1dp ¢6t dai (5,);

Ta chon trude dudng kinh cét dai ¢, v s6 nhanh dai “n” trong mét 16p

2
— dién tich cha mjt 16p et dai A, =n ﬂi‘“’ (4.43)
. # s - . - ” 4'. a = R
Khoang cach (theo tinh toan) gilla cac 1dp cot dai (s,): s, = “"’-A“‘” . (4.44)
qsw
+ Khoang cach 16n nhAt gita cac cot dai (s,,..):
1 ’ .
8 = Pl + 9, ) B, bhy , vOi bétdng ning ¢,, = 1,5. (4.45)
q,. ' .

+ Khoang céch c6t dai 14y theo yéu cau cfu tao (s,) nhu sau:

O ving gén géi tua 14y bing 1/4 nhip ddm khi ¢6 tai trong phin b& déu va 14y
bing khoAng cach tit gbi tua dén luc tap trung gdn nhit (nhung khéng nhé hon
1/4 nhip):

+ Khi chiéu cao tigt dién A < 450 mm:

< min (h/2; 150 mm) | (4.46)
+ Khi chiéu cao tiét dién h > 450 mm:

< min (h/3; 50O mm) | | (4.47)
Trén céc phan con lai cha nhip: |

+ Khi chiéu cao tiét dién A > 300 mm:

5., < min (3h/4; 500 mm) | (4.48)
Gia tri khoang céch cdt dai bd tri (s): s = min (S, , 8,y » Su, ). (4.49)

2. Chon va b# tri c6t thép dam

Chon c6t thép dam céin thoa mén cac y8u cAu v chju lyc, v céu tao, tiét kiem va
thufn tién cho thi cong.

C6t doc chiu M duong b8 tri d day dAm va thuong dugce kéo dai, neo vio niit
khung. Chi trong truong hgp nhip dam 16n va xac dinh dugc rdé tang vé biéu dd
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bao ndi luc dAm mdi cho phép cit bét ¢t thép kéo vao gbi. Do gia tri M duong
xac dinh theo phﬂdng phap tinh da trinh bay nhé hdn so véi tinh tﬂén chinh xac
nén cé thé chon ¢t thép nhiéu hon so véi yéu cdu khoang 10%.

05t doc chiu M &m khéng duge néi d gbi la vang c¢6 mdmen 16n ma phai duge neo
chéc vao gdi bién holc kéo dai qua gbi nén cén chi ¥ phéi hgp giita cac tigt dién ké
nhau ndm hai bén c6t. Nhitng doan d4m ngin nhu ddm hanh lang khéng nén cét
hét thép d€ néi cac thanh nhd J gifta nhip. Thong thudng ngudi ta b tri hai cot thép
& gbc ddm 1 thép lién, lién tuc qua ca goi va nhip, tn dung hét chiéu dai thanh
thép (11,7m), phin thiéu & cac gbi s& b sung thém cac thanh ngan, cit d ngoai gdi.

Viéc ciit 6t thép doc chiu M 4m & phia ngoai ¢dt eAn duge tinh toan theo bidu db
"' bao mémen Am. Biéu db bao mémen d4m phu thudc kha nhiéu vao mdmen &m do
16, Khi khong c6 biéu d6 bao mémen thi c6 thé cit c6t thép nhu saw:

3 1/4 nhip dAm dudc phép cit, con gitt lai it nhét Iugng thép A,

- M -
A&c = —= AH b | ' (4- 50)
2M

trong d6: A, — téng dién tich thép ydu cdu da t-i'nhif:l tiét dién gﬁ'i;r
| M, — mémen 4m do gi6 & tiét dién cjt, 14y trong bang t4 hop ndi lﬁc;
M - mémen Am bé nhat 48 tinh A, cha dm 0 tiét dién cét.
Vi du vé b6 tri c6t thép ddm cho trén hinh 4.3.

2400 . | g 2400 H_, |

1 | i

T 1925 l 1925
3,600 1l 2#22% l‘? 2022 8%22 13 |4 ™ 2022 l5
AL me— - g
— ﬁj‘_‘@m somptmieteu | 1 A ' 2614 |5 . 2
. 06 2620 #6 | |, 1L =
' i E}ﬁf}. ® a200 .

3220

- |l
&
N

7200

220

Hinh 43. B tri ¢t thép d&m
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- IL. TINH TOAN VA BO TRi THEP COT
1. Tinh toan c6t thép cbt

D¢ thudn tién cho thi cong, nhing c6t chiu luc x&p xi nhau thi nén tinh cho mjt
cOt r6i bo tri c6t thép cho cac cdt khac gidng nhau.

C6t thép cot khung toan khéi thudng duge b6 tri doi xing. DE tidt kiém nén bd
tri c6t thép trong titng doan cdt cha cac tdng khéic nhau.

Chon trong bang t6 hdp nd1 luc cac cip ndi luc dude coi 1a nguy hiém, khéng ¢in
chi ¥ ddu cia mémen, Cép ndi ldc nguy hiém cé thé 14 cip €6 N,ue €omar, hOdcC €
M va N ciing 16n dé tinh thép d8i xiing cho tit ca cac cip. Chon cot thép dé bd tri
trong tiét dién theo tri s6 dién tich c¢6t thép 16n nhit cua cic cip da tinh.

Trinh tu tinh toan c6t thép d6i xting cho mét cip ndi luc cua ¢t nhu sau.

a. Chudn bi s6 liéu tinh todn
Chuin bi s6 liéu tinh toAn bao gdm

o Nbi lyc: tit s6 liéu M, N da chon, tach tti s6 My, N cla cép ndi huc bing cach
gAn ding 14y M, N trong cOt tinh tai cua tiét dién cdt da 18y cidp ndi lyc. Tinh
clc tri s6

e,=M/N; (4.51)
eoan = Mg [N gy (4.52)
¢ Tinh dé léch t4m ngAu nhién e,:
— Khéng nhé hdn 1/600 chiéu dai ciu kién;
~ Khéng nho hon 1/ 30 chiéu cao tiét dién A.

e Tinh dd l8ch tdm ban dau e, :

~ V&i két c&u siéu tinh : e, = max(e,e,); (4.53)
~ Vi két cfu tinh dinh: ¢, = e,+ e, (4.54)
e Tra cic s litu: R, R, R, R,., &, E, E,, tinh a = g" : (4.55)

b
e Xic dinh chiéu dai tinh toan I, theo phu luc 13.
¢ Gia thiét trude cac gia tri
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—a= o, di véi cot nén gia thidt a = (0,08 + 0, 12)h; (4.56)
~Tinh hy=h - a; (4.57)
— Gia thiét truée ham lugng cdt thép cdt, i, = 0,01+ 0,02,

b. Tinh trude cdc théng sé

.« Io= 1.0.h, (0.5h - a)?. (4.58)
bA? |

. I = . 4.59
12 (4.59)

» Tinh g: Hé s6 xét dén anh hudng cda tai trong tic dung dai han

=1+ dh <1+ 4.60
) @, p M+ Ny 7] (4.60)

Trong (4.60) néu M, va M ngude ddu nhau thi M, duge 18y ddu 4m, néu tinh ra
¢, < 1 thi phai 14y ¢, = 1 @8 tinh N, .

-+ 3 hé 86 phu thudc vao loai bétdng , véi bétdng ning 18y F= 1.

» Tinh S: Hé s8 xé6t dén anh hudng ctha d6 léch tdm

S= 0'115 +0.1; (4.61)
0.1+—=% |
Pp
Vai: 5, —=max (e,/h, 6,,.); (4.62)
Snin = 0.5 — 0*01%* 0.01R,. (4.63)

¢ Tinh lue doc t61 han N, theo ¢c6ng thic

N_ -—-6'42E" 51 +al_|. (4.64)
L, @
i ae s T a . vas | A+ A v
D61 vai tiét dién chit nhatcé 45! /A <10va p=—= £ <(,025cho phép ldy
N_=0,15 E”AE . (4.65)
(, / h)
Ho#ic ¢6 thé tinh theo cong thic gin ddng
N_ = 2=5;E&I .  (4.66)
0
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trong d6: @ - hé s6 xét dén 45 léch tdm

g = 0,2% + 1,'U5h : | (4.67)
. 1,6e, +.h
I, 18y theo phu luc 13.
¢ Tinh hé &6 k& dén anh hudng cha uén doc 7
1
7= - N , (4.68)
N,
Khil, / h < 8 c6 thé bd qua anh hudng cta udn doe, 14y 7= 1.
» Tinh e=ne,+ 0,5h-a. (4.69)
c. Tinh todn cét thép doi xitng
Khi dung thép cb R,=R,,
Tinh x, =}%§“ (4.70)
Cé thé xay ra cdc trudng hdp sau:
e Néu2a’' < x; S &.hp thi chiéu cao viing chiu nén x = x, (4.71)
| : e+0,5x-h
4,4~ N ;ﬂza o) (4.72)
vl Z,=hy-a'’; (4.'73)
e Néux,<2a
A=A = ;’; (4.74)
e NEu x,> Eg.h,
Tinh lai x theo mét trong chc ¢ong thic :
+ Tinh X tit phudng trinh bac 3:
x° + axi+ ax +a,=0; (4.75)
trong d6: ay = -(2 + Ehy; (4.76)
a;= 31-%%% 26 + (1 E)hoZ; (4.7
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_ —N[2e&, +(1-&,)Z, T,

a 4.78
0 Rb (4.78)
+ Tinh lai “x” theo phudng phéap ding dén
. N(e+0,5x,-h)
A =~ —1 o, 4.79
8 Rmz'a ( )
. 1
N+2R A, (1 —-1)
x = e 21; "j:. By . (4.80)
R.bh, + —2—2 !
~ SR
+ Tinh lai “x” theo céng thitc gn ding
. = [A-&L)y.n+2&,(ne —0,48))h, | (4.81)
(L -£,)y, +2(ne —0,48)
N
- vl * i ; 4.82
. i "= (4.8
e
= — 4.83
& h ( )
Z
ww — 4.84
Ya B (4.84)

Dién tich c¢6t thép doc duge x4ce dinh theo edng thiie

Ne - R, bx(h, - 0,5x)
Rﬂ'ﬁzﬂ- |

. s 1-_ _ Aﬂ = A; =

d. Kiém tra
Sau khi tinh A, = A’, , chon va b& tr{ ¢4t thép, cdn ki€m tra nhitng vén dé sau
Kiém tra ham lugng c6t thép

o Kidmtra u= A 100%. (4.86)
bh,
~ N&u u <p,,;, thi 18y c&t thép theo yéu cdu cfu tao A = # ';’Bl:)h“ . - (4.87

vA néu canh b cua tiét dién 16n hon 200mm thi nén chon A, téi thifu béng
402 mm? (2¢16).
- Néu u > thi chon c6t thép theo A,
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e Kiém tra ham lugng ¢t thép téng 4,
~Néu y, =2y < p,,. = 3% la dam bao.

~ Né&u trong mot doan cdt ndo d6 cd g > 3% thi ciing c¢6 thé chip nhan nhung
phai tuin theo diéu kién ciu tao vé cdt dai.

— (14 tri i khong dude vugt qua 6%.

¢ Kiém tra lai gia tri a da gia thist

— Néu gia tri a x8p x1i véi gia tri gia thiét ban diu thi dién tich cot thép A, &
trén 14 chip nhan duge.
— Néu sai khac qua nhiéu thi nén tinh lai hodc diéu chinh A, cho thich hop.
¢ Kiém tra cac yéu cu vé cfu tao cdt thép
Kiém tra cAc y2u ciu vé ciu tao ¢St thép trong tiét dién bao gdm:

e Kiém tra khodng cich ndi gitta cic cot thép: Khi ¢ot d6 toan khéi (46 béton
theo phuong ding) khoang cAch ndi gitta cac cét thép ding phai 16n ha
50 mm.

Né&u kiém soat ditge e6t lidu thi cho phép 14y khodng cach ndi gilta cac cot thé
ding 16n hon (35mm & 1,6D_, ) vdi D, 14 dudng kinh c6t 1lidu 18n nhAt.

III. CAU TAO NUT KHUNG

Ndt khung 12 b6 phin quan trong va phic tap, chua duge nghién ctu that 44
da. Cdu tao ctia niat khung phai dam bao yéu ciu vé chiu luc, phit hgp véi k
thuét va trinh tu thi céng. Nguyén tic cdu tao ciia nit khung nhu sau

1. Nat khung bién trén cung

~ A y P A . ~ “~ 2 € L > A e n #
Cdu tao mit gbc trén cing phu thudc vio ty sd —h‘l cua dau cot. -f— cang lén

yéu ciu neo thép chju kéo cia dim vao cot cang siu.

C6t thép cha cot duge kéo dén dinh dam, c6t thép dudi sudn cua dim duac n
qui mép cft mHt doan [ >10d, c6t trén duge neo véi chibu dai I,,.

Phy thudc vao s8 lugng thanh chiu kéo ctia dAm ma cit ¢t thép nee vio éﬁt
mét hoiic hai tiét dién, d tigt dién cit ddu tién khéng ldn hon bdn thanh, d ti
dién thid hai khong it hon hai thanh.
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q\
h
1 'I"

Hinh 4.4, Cau tao nit khung bién trén ciing

a) 05025 b)025<h5.0,5 ;c)%:ﬂj d) % 2 50,5, ¢6 ndch

4 a -~ » | € . l r - - -
Vi tri cit cét thép tuy thude vao 73“ va dudc dinh ro trén hinh 4.3.

Cét dai trong cot dyde bé tri d&€n dinh dam, c6t dai trong ddm dude bd tri tit mép
trong cua cot. ‘

P& tranh kéo thép dAm xudng quéi siu trong cOt, gdy khé khan cho thi cdng,
ngudi ta ding thép cdt phia ngoai ubn cong vao ddm dé thay th& cho thép dim.
(6t thép cot dua vao dam nén duge uvu tién cit trude (hinh 4.4c).

v
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2. Nt ndi cdt bién va xa ngang

CHu tao nit ndi c6t bién va xa ngang ¢la cae tAng gilta dude thé hién nhu hinh

4.9,
! — S r
' N e : i g
T e -3 AA—— ~3
| " =
. mepds || L0 mepan || O Sen
| gia crling \{Lowi—igi "3 gin cuding .
’ Ir ' Ia " A i L
W( 1 | =J | ,F‘*)*{ | {; { I I I‘?) -5{41 (; | %‘[ i Ii) -::I
gia Culmg 7 - v ;%ﬁ = SN
—'fr _‘ _ ,3 6
P \ L n :
2) b) ¢)

Hinh 4.5. Céu tao nit ndi cét bidn va xa ngang
Cét thép phia dudi cha d8m, néu trong bang t8 hdp ndi luc khéng c6 mdémen
dudng tai mép cdt, duge kéo va neo vdi doan I, (210d va 200mm). Néu trong bang
t6 hdp ndi luc c6 mémen dudng thi thay [ bang [ ..
Cot thép phia trén ciia ddm 1a c6t thép dude tinh vdi chifu dai neo [, gbc udn
cong vdi ban kinh r>10d(1 m%) , trong d6 doan [, 1a doan thdng cua thanh thép
tinh ti mép cot. Dé gia cudng cho doan thidp ke khong bi dudi thing cén dit cst
dai gia cudng cho doan-thép dé.
Khi khong thay d61 tiét dién cdt, bt thép phin cdt dudi dugde kéo 18n quéi mit trén
cia ddm v6i lugng thép khong nhé hon A’ &€ néi véi lugng thép cot tdng trén.
Lugng thép con lai 3 mdi phia (Af —Aj) dyde neo vao ddm mot doan I, . N&u
c6t thép A! chi c6 hai thanh thi ndi budc ¢6t thép cét d mdt tist dién vdi doan néi

chdong bang [, .N&u 88 lugng thanh nhidu hon thi phai diing m#& néi so le, cach
nhau it nh&t mét doan 0,5[,, .Mi dot n01 chi cho phép <50%A’ néu la thép cb go

va ﬂ25%Aﬂ néu 1a thép tron. Khi néi, ¢ géng bdo dam tinh d&i xting trén tist
dién.
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Trong doan ndi chong cét dai phai duge b8 tri day hon doan gitia eft (s <104).

Khi thay a6 tidt dién, cdt trén bhé hen bt dudi, ndu su thay ddi 13 bé
— h o o : o ., e L

(hdh "') 5% (hinh 4.5b) thi c6 thé bé chéo thép cdt dudi d& cho ndi vdi thép cot

- trén. Trong truong hgp nay nén ting dai gia cudng vi tri giy gbéc cha thép.

Né&u sy thay d6i tiét dién qua 16n thi khong duge bé chéo ma phai dua théng thép
Lcﬁt dudi neo vio ddm (hinh 4.5¢). Dé tao doan n&i thép vdi cdt trén, khi thi cong
" ngudi ta phai chon mdt doan thép chd tit ¢t trén vao ddm va cdt dudi mot doan
l... Khi thay d6i tiét dién cdt kha ddt ngdt, cé thé xay ra trudng hgp A > A% e

d6 cdn b8 sung mdt lugng thép chd, chén sin nhu &4 néi J trén dé€ dam bao dd
dién tich thép ndi. (A, A? tuong fing 13 dién tich c6t thép doc yéu clu cla cot

tdng trén va cot tAng dudi)
Poan neo [, dugc tinh theo cdng thiic sau ;
K,
Il =|lw .—+t+AL |d, (4.87)
_ I%

trong d6 cac hé s6 @ ,AA_ va gia tri t61 thiéu cta I,, duge cho trong bang 4.3.

uu’

Bdng 4.3. Cac hé s& da xac dinh doan neo cdt thép khong cing

Cac hé sd 5 48 xac dmh doan nea ¢t thep |
khéng cing
C&t thép c6 g  Cét thép trdn
oarn i ccincstonse o "Tox T2 0o o] e [
mm mm
Kh&ng nhd Khong nhé
hdn hon
1. Doan neo c6t thép b
a. Chiu kéo trong béténg chiju kéo 0,7 11 20 | 250 | 1,2 11 20 | 250
b. Chju nén ho#c kéo trong vung chiu nén cla
bétong 05 | 8 |12 {20008 8 | 15 | 200
2. N6i chdng c8t thép |
a. Trong béténg chiu kéo 00 | 11 | 20 [ 250 |1,55| 11 | 20 | 250
b. Trong béténg chiu nén 065 | 8 | 15 |200] 1 | 8 | 15 | 200

Chz y: Khi iing sufit g, trong cét thép chuia dat dén cuong d6 R, thi doan neo /,,
trong cong thitc (4.87) dugce tinh toan lai vii gia tr1 R, thay bang o, .
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Tri s6 [,, theo cdng thic trén duge tinh va cho truc ti€p trong bang 4.4,

Bdng 4.4. Gia tri A,.=1,./d (ng véi cic cdp bétdng

Vi tri Nhém Gia tri A, =/ _/d (mg véi cic cap béténg
cat thép céot ) "
- ‘ . 87,5/B10{B12,5|B15|820|B25(B30B835{B40|B45|B50 |B55 |B60
trong bétong thép
C-l (A1) 72 | 58| 48 |42 |34 |30 |27 125|231 22121 |21|20
Chiu kéo :
cHAYy |56 1a5s)] a8 1341281251 231211201201 20]20120
foa = 250 mm - |
C-lL(A-I) | 60 | 55| 46 |40 133|290 126|24|22121)21]20]20
M@M e i |
C-l (A-]) 49 | 39| 33 |29|24)20| 19|17 |16 |15 [ 15| 14 | 14
Chiu nén

C-it (A-i) 40 132 27 (24 1 2018 (16 {15614 14 {13 | 13 | 13
I, 2 200 mm |

C-IN(A-il) | 80 140 | 33 | 29|24 21119 |17 |16 | 15|15 |16 | 14
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Néi dung: Thiét k& khung ngang, truc 3 cla mdt trudng hoc véi mat bing va mét cat
nhu hinh 1.

sO LIEU THIET KE
sstdng | L,(m) | Ly(m) | Bm) | H,(m) p*(daN/m?) |  Dia diém xay dung
4 21 | 63 39 | 36 200 TP Hé Chi Minh
O CUATREN TANG AP MAS
%quamvmu RO

600 [Te i1
MAI LR TON MAL DO DAY 0.8 LY
A GOTHEP D 1D
TUCTNG THU HOX 110

AN BTCT

[ i ﬂ VUA TRAT TRAN 754 DAY 20, 5SONTRANG

_
U U RSAN LAT GACH CERAMIC S00X400

| r‘ I LAY MACH BANG XMANG NEUYEN CHAT

o i - PVOA ARG 758 DAY 30
J ﬁ @ l e v6nie 167 DA 21,1000, OAY 100
N " | LOP CAT TON NEN UG NUGC DAM

- 3 ; " { DAY KHOANG 750 TINH T MAT DAT TR
ﬂ (% DAT TY NHEN 6AM CHAT K=0195

| j- . ‘

B
st
T
®

10,

LAT GACH CERAMIC 40X400
LAM MACH BANG XIMANG NGUYEN £HAT
VIIA XIMANG 76F DAY 20

arcy
VA XORRNG TRAT AN T8I DY 20
LAN SON MAL TRANG -

[Ts.2:: N8 .
LAT GACH CERAMIC 0G0
LAY MACH BANG XIMANG NGUYEN CHAY
VOA XIMANG 757 DAY 30
BTCY
VA XIMANG TRAT TRAN 739 DAY 20

Hinh 1. M3t cit A-A
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I LUA CHON GIAI PHAP KET CAU

1. Chon vit liu sit dung
St dung béténg cdp dd bén B1b c6
| R,, = 8,5 MPa; R,, = 0,75 MPa.
S dung thép
+ Néu ¢ < 12 mm thidung thép Al c6: R,=R,, = 225 MIPa.'

* + Néu dudng kinh ¢ > 12 mm thi diing thép AIl ¢6 : R, = R,. = 280 MPa. |
2, Lua chon gidi phap két cdu cho san

Chon gidi phip san sudn toan khéi, khéng bd tri ddm phu, chi c6 cic ddm qua
cht. | ' |

3. Chon kich thudc chiéu day sian '

Ta chon chidu diy san theo cong thitc ctia tac gid Lé Ba Hué

kL L,
ho=—"0 g g =—rEin
37+8a T L,

¢ VO1san trong phong
— Hoat tai tinh to4n : p, = p°.n = 200.1,.2 = 240 (daN/m?.
— Tinh tai tinh toan (chua ké trong lugng ctia ban san BTCT).

Béng 1. CAu tao va ti trong cac I8p vat ligu san

Cac 18p vat lidu Tiéu chuan - n Tinh toan

- Gach ceramic day 8 mm, y, = 2000 daN/m?® . | |

0,008.2000 = 16 daN/m? 16 11 17.6
- Vita It day 30 mm, y, = 2000 daN/m? . -

0,03.2000 = 60 daN/m? 60 1,3 75
- Vita trat day 20 mm, v, = 2000 daN/m? |

0,02.2000 = 40 daN/m? 40 13 52

Cong: | 147.6

Do khong c6 tudng x4y truc tiép trén san nén tinh tai tinh toAn: gy = 147,6
~ (daN/m?). |
Vi vay tai trong phéan bd tinh toan trén san

Trung tam nao tao xay dong VIETCONS
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o= Bo + P, = 240 + 147,6 = 387,6 (daN/m?).
Ta ¢6 g, < 400 (daN/m®% — k= 1.
O san trorig phong cé

+ Ly = Ly = 6,3 m.

+L,=B= 3,9 m.

> a= B = 3’9=0,619.
L, 63
Chiéu day san trong phong
kL, 139

1 = = = (0,093 (m) = 9,3 (cm).
37+8a 37+8.0,619

- Chgnqhﬂ =10 (cm).
Vay n&u ké cd tai trong ban thén san BTCT thi
+ Tinh tai tinh toan cla 6 sén trnng phong 'l
g, = go + o n = 147,6 + 2500.0,1.1,1 = 422,6 (daN/m?).
+ Tdng tai trong phén b tinh to4n trén san trong phéng |
. q,=p,+g, =240 + 422,6 = 662,6 (daN/m?).
¢ Viisan hanh lang |
+ Hoat tai tinh todn : py = p-.n = 300.1,2 = 360 (daN/m?3).
+ Tinh tai tinh toan (chua ké trong lugng clia bdn san BTCT)
 g,=147,6 (daN/m?), | |
Vi vay tai trong phéin b tinh toan trén sAN:
 Qu=go+ Py = 147,6 + 360 = 507,6 (daN/m?).

= g =a§%§ =1,08.
V400 Y 200 _

O san hanh lang co:
+ de; :B = 339 m,

+Lng§n'm LI = 21\1 m.

" Trung tam fiao tao xay déng VIETCONS
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L 21

=(,b38
% B39
Chiéu day san hanh lang:

" _ kL 1,08.2,1
2 " 37+8a 37+8.0,538

=0,055 (m) = 6,5 (cm).

— Chon A,; = 8 (cm). |
Vay néu ké ca tai trong ban than san BTCT thi
+ Tinh tai tinh toan clia 6 san hanh laﬁg o
gu= 8o+ Hohgn = 147,6 + 2500.0,08.1,1 = 3676 (daN/m?).
+ T6ng tai trong phén b tinh toan trén san hanh lang
qn = P + g5 = 360 + 367,6 = 727,6 (&aNlm”).
¢ Véisdnmai
+ Hoat tai tinh toan : p,, = p°.n = 756.1,3 = 97,5 (daN/m?.
+ Tinh tai tinh todn (chtia k& trong lugng ca ban san BTCT)

" Bdng 2. C8u tao va tai trqng céc I9p vat lidu 3an mél

Céc 18p vat iigu " | Tieuchugn || n | TinhTodn
- Vil 16t day 30 mm, y, = 2000 daN/m® | )
0,03.2000 = 60 daN/m? 60 1,3 78
- Vits trét day 20 mm, y, = 2000 daN/m? [ T
| 0,02.2000 = 40 daN/m? 40 1,3 52
| - mcong T 130

Do khong 06 tuong xdy truc tlé’p trén shn nén tinh taa tinh toan
g, = 130 (daN/m?), |

Vi vAy téi trong phan bd tinh toén trén san
q = go+ Pm = 130 + 97,6 = 227,5 (daN/m?).

Do tai trong trén mai nhoé nén ta chon chlﬁu day 6 san 16n va chiu day 6 san bé
trén mai h, = 8 (cm).

Vay néu ké ca tai trong ban thin san BTCT va 001 nhu tai trong mfn tén, xa gd
phin b6 déu trén san thi :

+ Tinh tai tinh toAn clia & san mAi
Trung tam nao tao xay dong VIETCONS
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Bmn =80+ Bmgiton T+ )’b;hsa.n = 130 + 20, 1,05+ 25000,08.1,1 — 371(daN/m2)
+ T6ng tai trong phan bd tinh todn trén san mai :
Qn=Dm +8n = 97,6+ 3871 = 468,5 (daN/m?)

4, Lua chon két ciu mai

K&t cfu mai dung hé mai tén gac 18n xa gd, xa go gac 1én tudng thu hoi,

5. Lua chon kich thude tiét dién qﬁc bo phﬁn
Kich thudc tiét dién ddm |

a. Dam BC (ddm trong phong)

Nhip ddmL=L,=63m.

L | o
h,=—= =6’3=0,57 (m).
m, 11

- Chon chiéu cao dm : A, = 0,6 m, bé rong &ﬁm by=0,22m.
Véi ddm trén méi, do tai trong nhd nén ta chon chiu cao nho hc;n: hy. =0,6m.
b. Ddm AB (ddm ngodi hanh lang)
Nhip ddm L = L, = 2,1 m khé nhd.
Ta chon chiéu cao déim : A, =.O,3O m, b& rong dim b, = 0,22 m.
¢. Dém doc nha o
Nhip ddm L = B = 3,9 m,

L, 39

R, =
‘ m, 13

=0,3 m.

Ta chon chiéu cac dim : A, = 0,30 m, bé réng dim b, = 0,22 m.
Kich thudc tiét dién cot
Dién tich ti€t dién cot xac dinh theo cong thic

RN
A=ET
| Rb

a. Cét truc B

+ Dién truyén tai ciia cét truc B (h.8)

Trung tam nao tao xay dong VIETCONS
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S, = (623 21)39 16,38 m?.

+ Lute doc do tai phén b8 déu trén ban san.
N, = q,Sp = 662,6.16,38 = 10853,4 (daN).
+ Luye doc do tai trong tuong ngin day 220 mm
N; =glh, = 514(6,3/2 + 3,9)3,6 = 13045,3 (daN).
(0 4y 14y 80 bd chifu cao tudng bing chifu cao tdng nha h, = H).
+ Lute doc do tudng thu héi. |
= glh, = 296.(6,3/2 + 2,1/2).0,8 = 994,6 (daN).
+ Luytc doc do tai phan bd déu trén ban san méai
N, =q,8,=468,5.16,38 = 7674,0 (daN)
+ V6i nha bén tAng ¢b ba san hoc va 1 sﬁn mai

N =)"nN, =3(10853,4 + 13045,8) +1(994,6 + 7674,0) = 80365 (daN).

D& ké d&n anh hudng clia mémen ta chon k& = 1;1.

AN 1180365 o 0 o
R, 85 -

Vay ta chon kich thudc cjt b,xh, = 22x45 cm ¢ A = 990 (cm?) ~ 1040 (cm?).
b. Cét truc C |

Cét truc C ¢6 dién chju tai S; nhé hon -dién chju tai ctia c6t tryc B (h.3), d& thién
vé an toan va dinh hinh hoa van khuén, ta chon kich thudc tigt dién cdt truc C
(b, xh, = 22x45 cm) bang vdi cot truc B. |

€. Cottruc A |
+ Dién truyén tai clia cijt truc A (h.3)

SA—%BQ 4,095 (m?).

+ Late doc do tai phan b8 déu trén ban sin hanh lang
N, = ;.84 = 727,6.4,095 = 2979,5 (daN) .

+ Lue doc do tai trong lan can | |
Ny,=glh,= 296.3,9,0,9 = 1039,0 (daN)..

(6 ddy 14y 80 bd chiéu cao lan can bing 0,9 m).
Trung tam nao tao xay dong VIETCONS
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+ Lute doe do tudng thu héi
N, = glh, = 296.(2,1/2).0,8 = 248,6 (daN).
+ Lyte doc do tai phin b8 déu trén bén san mai
N, =gq,8; = 468,5.4,095 = 1918,5 (daN).
-I: Véi nha 4 tAng c6 3 san hanh lang va 1 san mai
N - nZN =38(2979,5 +1039,0) + 1(248,6 + 1918,5) = 14222,6 (daN).

+ Do Iue doc bé nén khi ké’ dé&n anh hudng ctia mémen ta chon & = 1,3
kN _1,3.14222,6
R, 85
Dién tich A kha nhd nén chon kich thude cdt A

b.xh, = 22x22 cm c6 A = 484 (cm?) > 217,56 (em?).
Cang 1&n cao Iye doc cang giam nén ta chon kich thudc tift dién edt nhu sau :
+ Cot tryc B va truc C c6 kich thude

~ bexh, = 22x45 (cﬁl) cho cft tﬁng 1 va tAng 2.

~ b xh, = 22x35 (cm) cho cdt tAng 3 va tAng 4. |
+ Gt trye A cb kich thu6e b xh, = 22x22 (cm) tl tAng 1 1én tlng 4.

- A= =217,5 (cm?).

2 ? N ! N %)
B Caln /,/ .

L // i
-- \\ s

d || \\\\h
Lo |

Hinh 3. Didn chju tii cla cjt
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6. Miit biing b6 tri két c&u theo hinh 4

/'/7// 777

C-22X22

i D-22X30

frofmPmfny e telelef oy
3900 3329 3800 3900 4200 3900 3900 3900 4200

110 |

Hinh 4. Mt bAng k8t c&u tdng didn hinh
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LD

1. SO PO TINH TOAN KHUNG PHANG

1, So 46 hinhhoc o
| +14400 D-22X30 D-22X50  H.22X30 13-22X30)
T-—J!:: Vi . . /
. 0-22X35 C-22X22
' a‘
ILI2XBO  D-22X- D.22%30 ||} D-22X30

| C-22X35

C.22X22

D-22%30 11 D-22X30

D-22X60  p.ooxan

_.‘ I .— s
C-22X45 | C.22X22
N
D-22X80  p.22X3 22%30 |11 D.22X30
| C-22X45 \ C22X22
000 |
o i-u.afso
_ 110 j ¥
6300 2100 110

®

Hinh 5. So do hinh hoe khung ngang
2. Sa d6 két ciu

M6 hinh héa k&t cfu khung thanh céc thanh ding (c6t) va cic thanh ngang
(d4m) vdi truc cia hé két cdu dude tinh dén trong tAm tiét dién cua céc thanh,

a, Nhip tinh toén cia dam - | -
Nhip tinh toan cﬁa.dﬁm 14y bﬁﬁg khoang cach giiia cac tfuc cot.
+ X4c dinh nhip tinh toén cua ddm BC | |
lpo=Ly+t/2+¢t/2-h,/2-h /2
loc=6,3+ 0,11+ 0,11- 0,35/2 - 0,35/2 ;
lpc = 6,17 (m);

(5 d4y da 14y truc cbt 12 truc ctia cot ting 3 va ting 4).
Trung tam nao tao xay dong VIETCONS
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+ X4c dinh nhip tinh todn clia dim AB
Lin=L;-t/2+h,/2;
lLis=21-0,11+ 0,35/2 = 2,17 (m);

(G day da 14y truc cot 13 true clia cot tAng 3 va tang 4).

b. Chiéu cao ctia cét

Chidu cao cta cdt 14y bang khoang cach gilta cac truc dam. Do dim khung thay
36i tiét dién nén ta sé xac dinh chifu cao cia edt theo truc ddm hanh lang (ddm
c6 tiét dién nho hon). |

+ X4ac dinh chiéu cao ctia ¢dt tAng 1
Liga chon chi@u sdu Lchﬁn méng ti mit dat tu nhisn (cot - 0.45 ) trd xudng :
k=500 (mm) = 0,5 (m). - |
"Shy=H,+Z+h, -h;/2=3,6+0,45+0,5-0,3/2 = 4,4 (m);
- (v6i Z = 0,45 m 13 khodng cach tit cdt + 0.00 dén mit dat ty nhién).

+ X4c dinh chiéu cao cia cdt ting 2, 3, 4
ht2 = ht.’:‘ = ht4 = Ht = 3:6 (I'.'[l)
Ta c6 s¢ dd k&t cdfu dude thé hién nhu hinh 6.

D-22X30

D-22X50

.

§ C-22X35 C.22X35 C-29X22

i D-22X60 \ bpoxaso [

)

§ C-22X35 C-22X35 C-22X22

il D-22X60 p-22x30 [

o

Q C-29%45 C-22X45 C-22X22

™ Jl D-22X60 D-22X30

% C-22x4 Lm\ V&ZM
re | -

r— Y ¥ g

-~ 8170 2170

http://www.vietcons.org
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Hinh 6. Sa dd két cau khung ngang
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I, XAC DINH TAI TRONG PON VI
1. Tinh tdi don vj |
+ Tinh téi sin phong hoc
g, = 422,6 (daN/mi). |
+ Tinh t4i san hanh lang
| g, = 367,6 (daN/m?).
+ Tinh tdi sin mai
gn = 871 (daN/m? [ phdn sé né cé : g = gn = 371 (dalN/m?) ].
+ Tuong xiy 220
. g, =514 (daN/m?). _
+ Tudng xay 110
g = 296 (daN/m?),

2, Hoat tdi don vi
+ Hoat tai san phéng hee
P, = 240 (daN/m?).
+ Hoat tai san hanh lang
Py = 360 (daN/m3).
+ Hoat tai san inﬁi vA 88nd

&n = 97,6 (daN/m?).

3. Hé 56 qui déi tii trong
a. Véi 6 san lon, kich thudc 3,9x 6,3 (m)
Téai trgng phén bd tdc dung 1én khung ¢6 dang hinh thang. D& qui d8i sang dang
tdi trong phén b8 hinh chi nhat, ta c¢in xéac dinh hé s8 chuyén ddi .

B 39 -
k=1-28%4+ B véi B=—oe=—22_ 20,309 k = 0,839.
BoxBovo f=or-=553 " »309>
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b, V6i 6 san hanh lang, kich thude 2,1x 3,9 (m)

- T3i trong phén bé tac dung lén k’hung ¢t dang hinh tam gidc. D& qui d6i sang
) dang tai trong phén b6 hinh chit nhﬁt ta b hé g8 k = E = 0,625.

iv XAC DINH TINH TAI TAC DUNG VAO KHUNG

+ T4i trong bén thdn cua cic két cdu ddm, ¢ft khung s& do chuang trinh tmh
toAn k&t clu ty tinh, ‘

+ Vidc tinh toan tdi trong vio khung duge thé hién theo hai cach:
~ Cach 1: chua qui d6i tai trong

L
!
1
a

f ~Céch 9: qui d8i ti trong thanh phén b& déu.

El——'I"nh tai tangz 3,4

F--. %i I
O—f
i ]

;l_ .

Cich 1:

Ciach 2 :

Hinh 7, S¢ d3 phan tinh tii san tdng 2, 3, 4
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82 KHUNG BETONG COT THEP TOAN KHO) .
TINH TAI PHAN BO - daN/im
TT Loal t3i trong va cach tinh K&t qua
| .
1. Do trong lugng tudng xay trén dam cao: 3,6 - 0,6 = 3,0 m
g, =514 x 3 1542
2. Do tai trong tir san truyén vao dudi dang hinh thang voi tung d Idn nhat:
| g, =4226x(3,9-022)= 15552 |
96f ra phén bé déu vdi k=0,839 - _
1555 2 x 0,839 1304,8
Céng va lam tron 2846,8
g.
1. Do tai trong U san truyén vao dudi dang hinh tam giac vdi tung dé 16n nhat;
A g, = 367,6 x ( 2,1~ 0,22) = 691,1
Doi ra tai phan bd déu:
691,1x 01,525 . 4319
COng va lam tron 4319
TINH TAl TAP TRUNG - daN
TT Loal tai trong va cach tinh Két qua
Ge
1. Do trong lugng bén than dam doc 0,22 x 0,3
2500x1,1x0,22x0,3x3,9 , 707.9
2, Do trong iugng tuong xay trén dam doccao 3,6 - 0,3 = 3, 3 (m) vdi hé sé giam
16 clia 0,7
. 514!33!39):07 4630.6
3 Do trong iugng 53N truyen vao
422.6 x (3,9-0,22) x (3 9-0 22)! 4 14307
Cong va lam tron 6760,2
Gy
1. Gigng nhuy muc 1,2,3 cla G, di tinh & trén 6769,2
2. Do trong lugng san hanh fang truyén vao : .
3676 x[(3,9-0,22)+ ( 3,9 - 21)])((21 022)14 946,8
Cong va fam tron - 7716,0
| . G,
1. Do trong lugng ban than dam doc 0,22 x 0,3
2500 x 1,1%x 0,22 %0,3x 3,9 707,9
2, Do trong lugng san hanh lang truyén vao (da tinh & trén) 946.,8
3. Do {an can xay ltFUng 110 cao 900 mm truyén vio
296 x09x3,9 1039,0
Cong va fam trdn 2693,7

Ghi chii: Hé s6 gidm 13 cita bing 0,7 duge tinh toén theo c&u tao kién trdc. Néu tinh

chinh xéac thi hé 88 giam 15 clta § truc B va truc C 12 khic nhau.
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9. Tinh tdi ting mai

@ 12 = 6300 L1 = 2100
g =3665 5 g=3665{ g=2366,5
N g=3665 SN T
% | — ‘ 2 \f.r -
;! _ -—_:~—-_>1'“— .....,._._..[._._é,. = |
@ 2= — | \T\: —7] |}
— i NL ” -
Or— E‘E‘ez ***** R BERRE E%[f"'z—%’%
EUS . AESE
' =220
oo
Gy

é L2 = 6300 éu -'21ﬂﬂ$

Hlﬁh 8. Sa do phan finh téi'.sz‘m tang mai
Dé tinh toan tai trong tinh tai phan bd déu trén mai, trude hat ta phai xdc dinh |
kich thudc clia tudng thu hoi xiy trén mai. |
Dya vao mit cat kién triic, ta cé dién tich tudng thu héi xay tl;én nhip BC la:
S,; = 6,772 (m® .

Nhu vAy néu coi tai trong tudng phﬁn b& . déu trén nhip BC thi tudng cé db cao
trung binh la; " | |

h, = 8. /Ly = 6,772/(6,3+0,22) = 1,04 (m)

Tinh todn tudng tu cho nhip AB, trong doan nay tudng cé chiéu cao trﬁng binh-
bing: ho=8./L;=1,302/2,1=0,62 (m) .
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TiNH TAI PHAN B6 TREN MAI - daN/m
TT' - Loal tdi treng va céch. tinﬁ | | _FKé't qua
g
1. Do trong lugng tudng thu hadi 110 cao trung binh 1,04 m:
g, = 296 x 1,04 = 307,8 307.8
2. Do tAf frong tif san truyén vao dudi dang hinh thang véi tung dd lon nhit;
g, = 371 x (3,9 — 0,22) = 1365,3
D3i ra phan b6 déu val: k = 0,839
1365,3 x 0,839 11455
Cong vé lam tron | 14533
J TINH TAI PHAN BG TREN MAI - daN/m (tiép)
T'i' - o Ldgi tal trong va cich tinh | “ | .Kﬁ't qua
gs"
1. Do trong ludgng tuding thu héi 110 cao trung binh-0,62 m:
| g,; = 206 X 0,62 = 183,5 183,5
2, Do tai trong tir san truyén vao dudi dang hinh tam giac vdi tung do lon nhat:
g, = 371 x ( 2,1-0,22) = 697,5
Bdi ra tai phan b6 déu:
697,5 x 0,825 435,9
Cong va lam tron 619.4
TINH TAI TAP TRUNG TREN MAI- daN
LTT ) o L;Ei tai trqng"!.v.ﬁ cach tinh | - | Két qua
1, Do treng Wgng ban than dém doc 0,22 x 0,3
2500 x1,1x0,22x03x3,9 707,9
2, Do trong lugng & séan 16n truyén va:
AT1 x (3,9-0,22) x (3,9-0,22) 4 1256, 1
3. Do trong lugng sénd nhip 0,6:
| 371x0,6x3,9 868,1
4 Tudng s&nd cao 0,6 m, day 8 cm bing bétang cft thap:
2500 x 1,1 x 0,08 x 0,6 X 3,9 5148
Cong va lam tron 3346,9

-
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. o

1. Giéng nhu muc 1,2 clia G," da tinh & trén 1964,0
| 2. Do trong lugng 6 san nhd truydn vao: |

371 x[(3,9-0,22) +(3,9-2,1)]x(2.1-0,22 )/ 4 955.5
Coéng va lam tron 29195

G,"

1. Do trong luyong ban than dam doc 0,22 x 0,3

2500 x 1,1x 0,22 x 0,3 x 3,9 707,9
2. Do trong iugng & san nhd truyén vao (d3a tinh & trén) 955 5
3. | Gidng nhumyc 3,4 clia G." d3 tinh & trén 1382,9
Cong va larm tron 3046,3

Ta c6 s¢ dd tinh tai tdc dung vao khung (bidu dién theo céch 2 ):

33469 14533 29195 3046,3
: ( . | l/(619,4 l/
N R R RN NN a ey
S 6769 2 y 2846.8 77160 26937
D e . 431,9
LN L
S 167692 y 2846.8 7716,0 2693,7
= | 431,9
| b
2 167692 2846.8 7716,0 26937
5= ‘ 431,9
- AT Vi
6170 | 2170

)

Hinh 9. So dé tinh tai tac dung vao khung
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V. XAC DINH HOAT TAI TAC DUNG VAO KHUNG

1. Truong hop hoat tai 1

Py

I
m ’
é 1l = Ziﬂﬂ%

Ch‘chz:E JL(?__L l L ips .
é) 2 = 6300 %unm%

Hinh 10. So 3 phan hoat t&i 1- T4ng 2 holic tdng 4

1

HOAT TAI 1 -TANG 2, 4
San Loal tai trong va céch tinh K&t qua
| p) (daNim)
San | Do tai trong tir s&n truyén vao dudi dang hinh thang vdi tung d8 i9n nhét:
tdng | pl = 240 x 3,9 =936
2 P8l ra phan b8 déu vél: k = 0,839
‘holic 936 x 0,839 = 785,3 (daN/m) 7853
sén Pl=Py (daN) |
| tdng | Do1al trong san truyén vao:
4 240 x 3,9x 3,9/ 4 = 912,6 (daN) 912,6
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Q 2=6%0

2wl

I ‘ S

8l 20

on S S——
ﬁi ; o
- P! £ p

Ciéch 1 : B A

B
(é | Lz-gsbu | %um

Hinh 11. So do phan hoat tii 1- Tng 3

Céch2:

87

HOAT TAI1~TANG 3

Loai tal trong va céch tinh

K&t qua

p; {(daN/m)

Do tai trong tif san truyén vao dudi dang hinh tam gléc véi tung dd 16n
nhat: | B |

Py = 360x2,1 =756
'B6i ra phan b8 ddu voi : k= 0,625

756 x 0,625 = 472,5 {daN/m)

472.5

Plap,/ (daN)
Do tal trong san truyén vao: |

| | 360 x [(3.9 + (3,9-2,1) ] x2,1/ 4
| ' _

1077,3
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10

12 = 6300 By - 20®

p=97.5

ﬁl q p=975
£ ? - - z : _.k-_?.-_- _@
-A\\ i
=] - Nz S
= =i Tt |
' = o —1 \'_
o E2= Ly |
== \ /_'I
ol F—! I— | =
g Exd - Y m | &
I 1 ) i X f
m| ' 7~ @
| ]
o

Cich I : l
é 12 = 6300 %)u - 2100%}
mI '
Cich2: l | (

é L2 = 6300 % L1 = 2100%

Hinh 12. Sa do phén hoat tdi 1- TAng mai

HOAT TAI 1 - TANG MAI

San | Loai tai trong va cach tinh - Kétqua

p,” (daN/m)
Do tai trong tir san truyén vao dudi dang hinh tam giac vdi tung dd 16n nhat:
Py = 97,5 x2,1=204,7
Pai ra phan bs du véi ; k = 0,625

San 204,7 x 0,625= 127,9 (daN/m) 127,9
téng P =Pg" (daN)
mai Do tai trong san truyén vao :
97,5 x[3.9+(39-21)]x21/4 291,8
P;,™ (daN)

Do tai trong sé& néd truyén vao :
97,5 x 0,6 x 3,9 = 228,2 (daN) 228,2
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2. Tratng hgp hoat tai 2

®

8 = 300 &

=300 (&

Cich 1:

Céch 2 ;

Hinh 13. S do phan hoat tii 2 - TAng 2 hoiic tAng 4

HOAT TAI 2 - TANG 2, 4

Loai tai trong va cdch tinh

Két qua

nhat;

p (daN/m)

Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung d6 1on

360 x2,1=756

Déi ra phan bé déu vdi : k = 0,625

756 x 0,625 = 472,5 (daN/m)

472,5

P/ =P, (daN)

Do tai trong san truyén vao

360x[3,9+(39-21)]x21/4

10773

]
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@ L2 = 6300
ﬁl P
SN . B
. t—\ p=240-
R SN
o =
I
g i\
g UL
o - I p=240
O s
a]_af

IT I

Ca—
6

| L2
Hinh 14, Sd d6 phin hoat tii 2 - Ting 3

Cédch 2 :

.
= 6300 éu = 21&0%

" HOAT TA12-TANG 3

San Loai tdi trong va cich tinh Két qua
py" (daN/m)
Do tai trong tir san truyén vao duti dr;.mg hinh thang vdi tung 46 ion
nhét:
San 240 x 3,9 = 936
tdng P4i ra phan b8 déu vdi: k = 0,839 785.3
2 936 x 0,839 = 785,3 (daN/m)
PN =P, (daN)
Do tai trong 5an truyén vao
240 x 3.9x 3,97 4 = 912.,6 {daN) 912,6
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Q1
? 12 = 6300 (1 = 2100
p=975
@ —@
E | ‘—'—/ — by — Z
:
O ¥t =2 =0
8 | 2] =
[} i - ]
|/
ol-L & @
pm 1T
f PA, 5
Cidch I ;
pn m I
PA, g
ich 2 :
Hinh 15. So 4 phan hoat tii 2-Tang mai
HOAT TA12- TANG MAI
Sén Loai tdi trogng va cdch tinh Két qua
. p;/™ (daN/m) |
Do 1l trong tif san truyén vao dutii dang hinh thang vdi tung dd 1dn nhat:
| 07,5x39=3802
San | Ddira phan bd déu véi: k = 0,839
tdng 380,2 x 0,839 = 319,0 (daN/m) 319,0
mél Pcmﬂ - Pﬂmﬂ (daN}
Do tai trong san truyéan vao |
97,5 x 3,9 x 3,9/ 4 = 370,7 (daN) 370,7
Pis mit (daN)
Do tai trong sénd truyén vao;
97,5x0,6 x3,9 = 228,2 (daN) 228,2
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Ta c6 80 d6 hoat tai tac dung vao khung (biéu dién theo cdch 2)

_ 2282 : 2918 2018
r 1279
"'F"_"'
% 012,6 o /735’ 3 3;2’5
Loowlde i
E ' fﬂ?ﬁ;ﬂj ujﬂ?z.?
g r j!.?,o' 785.3 9126
Hinh 16. So do hoat taj 1 - | l l({ l l
tic dyng vac khung — Y1y Y | 1 1
S
=+
@g 5170 i 2170 %
_ 370.7 P 31 9{'9 | ‘3‘ 70,7 1/228,2
(ST
S 1077.3 1077.3
A 472,5
e
g - [gr26 7853 9126
L LT
Hinh 17. So do hoat tai 2 | % | .
tac dung vao khung = 1077,3 1677,3
A (4725
4 REREN
g
3
——  mm i

@
S 3

g@ 6170 2170
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VI XAC DINH TAI TRONG GIO

Céng trinh xiy dung tai thanh ph& H6 Chi Minh, thuéc viing gi6 II-A, ¢6 ap luc
gi6 dan vi : W, = 95 — 12 = 83 (daN/m®). Céng trinh duge xay dung trong thanh
phé bi che chdn manh nén c6 dia hinh dang C.

Cong trinh cao dudi 40 m nén ta chi xét ‘d6n tac dung tinh ciia tai trong gi6. Tai
trong gié truyén lén khung 58 dudc tinh theo cong thic :

Gi6 d8y: g, = Wonk.C,B.
Gi6hit: g = Wynh,C,B.

Beng 3. Tinh toan hé s k

Tang H ting {m) . | Z {m) B k
1 44 44 0,52
2 | 3,6 18,0 0,62
3 3,6 11,6 - 0,68
4 | 3,6 15,2 0,74

Dé don gian cho tinh toan va thidn vé an toan ta cling ¢6 thé chon chung mdt hé

s6 “k” cho hai tdng nha.
+ Tang 1 va tang 2: chon % = 0,62.
+ TéAng 3 va tAng 4: chon & = 0,74.

Bang 4. Bang tinh toan tai trong gié

Téng | H {m) Z {m) | Kk n B {m) c, | C, g4 q, {daN/m)
' (daN/m)
1 4,4 4,4 0,62 1,2 3,9 0,8 0,6 192,7 B 144,5
2 3,6 N: 062 | 1.2 39 | 08 0,6 192,7 | 1445
3 3,6 16 | 074 | 12 3.9 0,8 0,6 230,0 172,5
4 3,6 15,2 0,74 | 1.2 3,9 0,8 0,6 230,0 172,5
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Véi gq — 4p Iue gié dily tic dung 1én khung (daN/m);
g, — ap Iue gi6 hiit tac dung 1én khung (dalN/m).
T4ai trong gi6 trén mai qui vé luc tp trung dat ¢ ddu cot S, S, véik =0,74.
Hinh déng méi va cac hé s6 khi dong trén mai tham khdo phu luc 22.
Ty s6 hy/L = (3,6x4)/(6,3+2,1) = 1,71, Ndi suy ¢6 C,, = -0,77 va C,, = -0,71.
Tri s6 S tinh theo c6ng thiic:
S=nkW,B) Ch, =1,2.0,74.83.3,8.) qhi =287,4) Ch,
+ phia gi6 day
S, = 287,4(0,8.0,6-0,77.1,9) =-282,5 (daN)
+ phia gié hit
S, = 287,4(0,6.0,6+0,71.1,9)=491,2 (daN)

6170

2170

282 5 491,2
; ' re————~
(e .
-
Lo ; i
M~y
4 J — I
o 2300 1w | 172.5
B 4—~—-—-L
M ‘_
¥ - _ :
< |~ |
§ |—e
. ]
| 1927 ™ | 144.5
=
/I oo
: iy P

®

Hinh 18. So d6 gl6 trai tac dung vao khung
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St dung chudng trinh tinh toan két
cfu dé tinh toan ndi luwc cho khung
vii 50 do phan tit dAm, c6t nhu hinh
20 dudi day.

Cha y: Khi khai bao tai trgng

trong chuong trinh tinh toan két
cfu, vii truong hgp tinh tai, phai
ké dén trong lugng ban thin cha
k&t cu (cot, dam khung) vdi hé sd
vugt tain=1,1.

Ta c6 cac 86 lidu dau vao (Input) va
ddu ra (Output) chia chuong trinh
tinh: |

Trung tam nao tao xay dong VIETCONS
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4912 - 2825
— — g
- ol S—
| — —
o2y | 12300
3 — -
b it s i
N = _ F
= ) SV
= T o]
- -
1445 o 1927
S i %
3 .-
I PUBEN b
é:) 6170 2170
Hinh 18. Sd d& gi6 phai tic dyng vao khung
'VIL. XAC PINH NOI LUC

" Hinh 20. S0 d8 phin t dm, cét clia khung
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1. S8 liéu diu vao
Input Table —
Element Data & Static Loads

(Joins + Frames )

( daN-m Units )
STATIC LOAD CASES
STATICCASE ~ CASETYPE  SELF WT FACTOR

T DEAD 1.1
HT4 LIVE 0
HT2 | LIVE 0
GT WIND 0
GP WIND 0

FRAME ELEMENT DATA
FRAME JNT-1 UNT-2 SECTION ANGLE RELEASES SEGMENTS R1 R2 FACTOR LENGTH

1 4 1 C22X45 0O 0 1 0 0 1 4.4
2 5 2 C22X45 O 0 1 0 0 1 4.4
3 6§ 3 C2Xx2 0 0 1 00 1 4.4
4 4 5  D22X60 0 0 2 0 0 1 6.17
5 5 6  D22X30 0 0 2 00 1 217
6 7 4  C22X45 0 0 1 00 1 - 36
7 8 5  C22X45 0 0 1 00 1 - 36
8 O 6 C22X22 0 0 1 o0 1 3.6
9 7 8  D22X60 O 0 2 0 0 1 6.17
10 8 9  D22X30 0 0 2 0 0 1 2.17
11 7 10 C22X35 0 0 1 00 1 3.6
12 11 8  C22X35 0 0 1 00 .1 . 38
13 12 9 C22%x22 0 0 1 0 0 1 3.6
14 10 -~ 11  D22X60 0 0 2 0 0 1 6.17
15 11 12  D22X30 O 0 2 0 0 1 2.17
16 10 13 C22X35 0 0 1 0 0 1 3.6
17 14. 11 C22X35 O 0 i o0 1 3.6
18 15 . 12  C22X22 0 0 1 0 0 1 3.6
19 13 14  D22X50 0 0 2 0 0 1 6.17
20 14 15  D22X30 0 0 2 0 0 1 2.17
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97

JOINT

JOINT

10
11

14
15
13

JOINT
6
5 :
11
12
7
8
13
14
15
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GLOBAL-X
0

o OO0 O O O O O o O O o

GLOBAL-X
0

o O O O O O O Q

GLOBAL-X
0

o O O O o O O O

JOINT FORCES LoadCase TT

GLOBAL-Y
0

o O O 0 o o O o o O

o

GLOBAL-Z

6769.2
_6769.2
-6769.2
7716
7716
7716
-2693.7

-2693.7 .
-2693.7

-3046.3
-2919.5
-3346.9

GLOBAL-XX
0

0
0
0
0
0
0
0
0
0
0

0

GlL.OBAL-YY
0

o o O O 920 O O O O O O

JOINT FORCES Load Case HT1

GLOBAL-Y
0

o O o O O O O

0

GLOBAL-Z

-912.6

-912.6

-912.6

-912.6
-1077.3
-1077.3
-291.8

-291.8

-228.2

GLOBAL-XX
0

o O O O O O O

0

GLOBAL-YY

0

o O o O O o O O

JOINT FORCES Load Case HT2

GLOBAL-Y
0

o O O O O O O O

GLOBAL-Z

-1077.3

-1077.3

-1077.3
-1077.3
-912.6
-§12.6
-370.7
~370.7
~228.2

GLOBAL-XX
0

O O O O O O O O

GLOBAL-YY
0

o O O O O O O O

GLOBAL-ZZ

o o O O O O O O O o o O

GLOBAL-ZZ

o O O O 0 0O 0O o O

GLOBAL-ZZ

O O O O O O O O O
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JOINT FORCES LoadCase GT

JOINT GLOBAL-X GLOBAL-Y GLOBAL-Z GLOBAL-XX GLOBAL-YY GLOBAL-ZZ
13 -282.5 0 0 0 0 0
15 491.2 0 | 0 - 0 0 0
JOINT FORCES Load Case GP
JOINT GLOBAL-X GLOBAL-Y GLOBAL-Z GLOBAL-XX  GLOBAL-YY GLOBAL-ZZ
13 -491.2 0 0 0 .0 0
15 282.5 0 0 0 0 0

FRAME SPAN DISTRIBUTED LOADS Load Case TT

FRAME TYPE DIRECTION  DISTANCE-A ~ VALUE-A  DISTANCE-B  VALUE-B
4 FORCE  GLOBAL-Z 0 -2846.8 1 -2846.8
9 FORCE  GLOBAL-Z 0 .2846.8 1 -2846.8
14 FORCE  GLOBAL-Z 0 -2846.8 1 -2846.8
5 FORCE  GLOBAL-Z 0 -431.9 1 -431.9
10 FORCE  GLOBAL-Z 0 -431.9 1 431.9
15 FORCE  GLOBAL-Z 0 -431.9 1 -431.9
19 FORCE  GLOBAL-Z 0 -1453.3 1 -1453.3
20 FORCE  GLOBAL-Z - 0 -619.4 1 619.4

FRAME SPAN DISTRIBUTED LOADS Load Case HT1
DIRECTION

FRAME  TYPE DISTANCE-A  VALUE-A  DISTANCE-B  VALUE-B
4 FORCE  GLOBAL-Z 0 -785.3 1 7853
14 FORCE  GLOBAL-Z 0 -785.3 1 -785.3
10  FORCE  GLOBAL-Z o 4125 1 -472.5
20  FORCE  GLOBAL-Z 0 127.9 1 127.9

FRAME SPAN DISTRIBUTED LOADS LoadCase HT2
DISTANCE-;B

FRAME TYPE  DIRECTION DISTANCE-A  VALUE-A VALUE-B

9 FORCE  GLOBAL-Z 0 .785.3 1 .785.3
5 FORCE  GLOBAL-Z 0 -472.5 1 472.5
15 FORCE  GLOBAL-Z - 0 -472.5 1 -472.5
19 GLOBAL-Z 0 319 1 319

Trung tam nao tao Xa1y dong VIETCONS
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TYPE  DIRECTION DISTANCE-A  VALUE-A  DISTANCE-B  VALUE-B

6 FORCE  GLOBAL-X 0o 192.7 1 1927

1 FORCE  GLOBAL-X 0 192.7 1 1927

11 FORCE  GLOBAL-X 0 230 1 230
16 FORCE  GLOBAL-X 0 230 1 230

17 FORCE  GLOBAL-X 0 172.5 1 172.5
12 FORCE  GLOBAL-X 0 172.5 1 172.5

7 FORCE  GLOBAL-X 0 144.5 1 144.5

2 FORCE  GLOBAL-X 0 144.5 1 144.5

FRAME TYPE DIRECTION  DISTANCE-A  VALUE-A  DISTANCE-B  VALUE-B

6 FORCE  GLOBAL-X 0 -144.5 1 -144.5

1 FORCE  GLOBAL-X 0 -144.5 1 -144.5

11 FORCE  GLOBAL-X 0 -172.5 1 -172.5

18 FORCE  GLOBAL-X 0 -172.5 1 -1725

17 FORCE  GLOBAL-X 0 -230 1 -230

12 FORCE  GLOBAL-X 0 -230 1 -230

7 FORCE  GLOBAL-X 0 -192.7 1 -192.7
FORCE . GLOBAL-X 0 -192,7 1 -192.7

2. S6 liéu dau ra (Output)

FRAME SPAN DISTRIBUTED LOADS LoadCase GT
FRAME

FRAME SPAN DISTRIBUTED LOADS LoadCase GP

Tit 88 liéu dAu ra (Output) cia chuong trinh tinh, ta c6 dude céc gia tri ndi luc
ctia cAc phén tit. T ddy ta tién hanh t6 hgp néi Iye cho cac phén ti¥ ddm cdt cla
khung. |

vir. TG HOP NOI LUC | |
Céc bang t6 hop ngi hic cho dAm va ot duge trinh bay & bang b va bang 6.

+ Vi mot phén t ddm: ta ti€n hanh t8 hgp néi ye cho ba ti&t dién (hai ti&t dién
ddu ddm va mbt tidt didn gida ddm).

+ V6i cot: ta ti€n hanh t8 hgp ndi hye cho hai tist dién (ot tist dién chén cbt va
mdt tift dién dinh cft).

Trung tam nao tao xay dong VIETCONS
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IX. TINH TOAN COT THEP DAM

1. Tinh tbs’m c6t thép doc cho cac dim
St dl_mg' béténg clp dé bén B15.cé
R, = 8,6 MPa; R,, = 0,75 MPa.
St dung thép doec nhém All ¢6 |
. R =R,_=280MPa.
Tra bang plﬁ_:t lue9va 10tacd
¢, =0,650; o, =0,439.
a. Tinh todn cét thep doc cho dém tang 2, nh;p BC, phan tiz 4 (bxh =22x60 cm)

Tit bang t6 hdp ndi1 Igc ta chon ra nd1 hic nguy hiém nhét cho ddm :

+Goi B : M, =-1656,30 (kN.m) ;
+G6HC M, = -152;61 (kN.m);
+ Nhip BC : Mp: = 93,46 (kN.m). |
 M=-15261 = 156,30
P——————
M= +93,46

" N

Do hai g6i ¢c6 mémen gin bing nhau nén ta &y gia tri mémen 16n hon € tinh
ctt thép chung cho ca hai, -

+ Tinh cét thép chogbi Bva C( mdmen am):
Tinh theo ti6t dién chi nhat bxk = 22x60 cm.
Gia thiét a- = 4 (cm)
hy= 60 - 4 = 56 (cm).
~ Tai g1 B va g6i C, véi M = 156,30 (kN.m)

. - ‘M 156,30.10°
,"‘ RBR: 852256”

C6 a, <ap=0,439

=0,266.

- £ =0,5(1+,1~2.a,)=0,5(1+1-2.0,266)=0,842.
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M _ 156,30.10°

A = = =11,84 (em?).
’ Racj'hﬂ 2800,0,842.56 ( )

Kiém tra ham ludng c6t thép:

U= 4, .100% = 11’?; 100%=0,96%> 4 _. .

7,
+ Tfnh c6t thép cho nhip BC (mémen duong)

Tinh theo ti&t dién chid T ¢6 cAnh ndm trong viing nén véi &', = 10 (cm).
Gid thi6t a =4 (cm) ho=60-4=56 (cm),
GiA tri d6 vuon cia canh S, 14y bé hon tri s8 sau _
— M6t niia khodng céch théng thuy git”ral cac suon doc

0,6.(3,9- 0,22) = 1,84 (m);
— 1/6 nhip cu kién : 6,17/6 = 1,03 (m);

— S, = 1,08 (m).
Tinh  b=b+2.8, = 0,22 + 2.1,03 = 2,28 (m) = 228 (cm).
Xéc dinh: M, = Ry.b'sh's(hq - 0,5h") = o

= 85.228.10.(56 - 0,6.10) = 9883800 (daN.cm) = 988,38 (kN.m).

Cé M= 93,-_46 (kN.m) < 988,38 (kN.m) — truc trung hoa di qua canh.
Gia tri a,:

M 93,46.10°
. _

== =0,0154.
" Rbh 85228.56°

Cé6 a,;, <agp =0,439,

= £=0,5(L+ 1 gz.am)=0,'5(1+'\/1;2,g,0154) =0,992.

1 .
Ao M __934610° o e
* R(h, 2800.0,992.56

Kiém tra ham lugng cot thép

A 6,0 - |
£ 100% = —2——.100% = 0,49% > 11 . .
bh,  22.56 > 7 Hain

ﬂ:
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b. Tinh todn cét thép doc cho dam tdng 2, nhip AB, phan tiz 5 (bxh = 22x30 cm)
Tu bﬁﬁg t6 hop nodi lue ta chon ra ndi lye nguylhiém nilﬁ’t ého dﬁm:
+G8B Mg =- 26,68 (kNm) |
+G6iA :M, =-15,13 (kNm)
+ Mémen dutong 16n nhét M = 10,49 (kN.m). .

= .2668 M=-1513

D5
M= +1049
o s
+ Tinh thép cho gé1 B (mﬁrﬁen am) I | | .
Tinh theo ti6t dién chit nhat bxk = 22x30 (cm)
Gia thiét a = 4 (cm) |
ho = 30 - 4 = 26 (cm).
Tai go1 B, v61 M = 2I6,68 (kN.m), |

4
a_ = M s =26’68'102 =0,211 C6 a_<ay=0,439.
Rbh:  8522.26°

- ¢ =0,5(1 +'J1 -2 )= 0,5(1 + Jl — 2.0,21”1‘) =0,880.

M 26,68.10°

A= = =4,2(cm?).
Rk 2800.0,880.26

Kiém tra ham ludng c6t thép

A0 100% = —22
bh, 22,26

M= 100% =0,73% > p_,. .

+ Tinh thép cho géi A (mémen &m): |
Tinh theo tift dién chil nhit bxh = 22x30 (cm).

- Taigh A, voi M = 15,13 (kN.m)

M 15,13.10%
am = 2 = 2
Rbh® 85.22.26

=0,120 < ap =0,439 .
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—. ¢ =0,5(1 +1-2.a,)=0,51+1-2.0,120) = 0,936

[

A M 151310°
" R(Ch, 2800.0,936.26

=2,22 (cm?®).

Kiém tra ham lugng c6t thép

A 2,22
M bhﬂ : 0 99 56 u. o> M .

Tinh ct thép chju mémen dudng: tuong tu ta c6: A, = 0,68 (cm?), lugng thép nay
qu4 nhd nén ta sé& bd tri theo yéu clu vé cdu tao.

c. Tinh todn cét thép doc cho cdc phan ti; 10, 15, 20

Do ndi luc trong ddm hanh lang cha céc tdng trén nhé nén ta bd tri thép gidng
nhu ddm 5 chocéc ddm 10, dim 15, ddm 20.

d. Tinh todn mét cdch tuong tu cho cdc phan tiz dam khdc theo bing

Kihigu Tiét dién M 4 bxh ﬁ.,,. E A, L
phin t& dim | (ani) | (cm) i | (cm?) {%)
| G6i B, gdi C 136.3 22%60 0,232 | 0866 | 10,04 | 081

Dam 9 - ‘

NhipBC | 9521 | 228x60 | 0016 0992 | 612 | 050
Dam 14 G8i B, g6i C 104.1 22x60 | 0,477 | 0,902 736 | 0,60
Nhjp BC 108.7 228x60 | 0,018 | 0,991 700 | 057
Dam 19 GGi B, g6i C 42.49 | 22x50 0088 | 0954 | 346 | 028
Nhip BC 66.08 | 228x50 | 0013 | 0993 | 517 | 0,42

e. Chon c6t thép doc cho dam

Chon c8t thép doc ddm phéi luu ¥ d&n vige phoi hgp thép ddm cho cac nhip lién
ké nhau. | R

B6'tri cét thép doc cho ddm téng 2 va dém tdng 3
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-' 11,84 (cm?) D4 11,84 4,2 D5 2,22 (cm?)
A, I 6,0 (cm?) Cg'u tao—l
Dﬁrn | (C-'m‘?) .
tAng 2 20022 + 10925 2022 + 1925 2022
B6 tf (12,50) - (1250)  (7.6)
- 2020 2014
©  (6s) @
10,04 (cm?) D9 10,04 4,2 DiO 2,22 (cm?)
y - — |
s 6,12 (em? Ciut
.| (em?) (em™ e
ting 3 2022 + 1920 ~ 2022+ 1020 2022
B& tri (10,74 ) | (10,74 ) (7,6)
- 2020 | 2014
© 6%  ® @ ®
B3 trf ¢St thép doc cho ddm ting 4 va ddm tdng méi
7,36 (cm?) bla | 736@m?) s 2,22(cm?)
: A.i - : 2 .
| em?) | 7,0(cm?) l Ciu tao I
Dim - |
ting 4 3018 . 3918 2018
B4 trf (7.63) (7,63) (5,08)
thép F————ﬁ- —— — ]
© e . ® @
| 3,46 (cm?) Do 346(em?) 1 2,22(cm?)
2 I ey e— e
Dim (cm?) .
ting [ 2016 - - 2016 2016
méi | Bg o (4,02) (4,02) (402)
thép '
' 2018 Vv 2014

© (5 ®
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- - & LT

2. Tinh todn va bd tri c8t thép dai cho cic dim
a. Tinh todn cét dai cho phan itz dam 4(itdng 2, nhip BC) : bxh = 22,60 ¢cm
+ Tt bdng t8 hdp nfi Iﬁc ta chon ra Iuc cﬁt ngﬁy hiém nh4t cho ddm
Q = 140,83 (kN). -
+ Bétdng cp dd bén B15 ¢6
R, = 8,6 (Mpa) = 85 (daN/cm?; R, = 10,75 Mpa) = 7,5 (daN/cm?);
E, = 2,3.10° (Mpa). o
+ Thép dai nhém Al c6
R., = 175 (Mpa) = 1750 (aN/em?; E, = 2,1.105 (Mpa).
+ DAm chiu tai trong tmh toan phén b8 déu véi
| B=8+8n= 9846,8 + 0,22.0,6.2500.1,1 = 3209 B(daNlm) 32,09 (daN/cm)
(vdi gy, : trong lugng ban than ddm 4)
p = 785,3 (daN/m) = 7,85 (daN/cm).
Gia tri g |
q, =8 +0,6p =32,09+0,6.7,85 = 36,0 (daN/cm).
+ Chona =4 (cm) > h, =h -a =60 - 4= 56(cm). |
+ Ki#m tra didu kién cudng do trén ti6t dién nghiéng theo {ng suit nén chinh:
Q@< O,BqaqualbIRbbho :
Do chuta 6 bd trf c5t dai nén ta gia thiét ¢, ,0,; = 1.
Ta c6: 0,3Rbh, = 0,3.85.22.56 = 29407 {daN) > @ = 14083 {daN).
— D&m &t kha néng chiu {ng suiit nén chinh
+ Kidm tra sy cAn thist phai dat cét dai |
Bd qua anh hudng cua hye doc truc nén ¢, = 0..
Qbmjn = @l + @, )Rb:bho =0,6.(1+0)7,56.22.56 =5544 (daN).
— @ = 14083 (daN) > Q,;» > Cén phai dit c5t dai chiu ct.
+ Xace dinh gia tri |
M, = g, (1+ 9, +9,)B,bh = 2(1+ 0 +0)7,5.22.56" 1034880 (daN.cm).
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do ddm ¢6 phén cAnh ndm trong viing kéo ¢, = 0.

+ Xac dinh gia tri Q,,:

Q,, =2/M,q, =2,/1034880.36,0 = 12207 (daN).

4ok My _ 1034880
" @-Q, 14083-12207

+ Ta cbd 3 /M, 3 11034880 _ 127 (cm) < ¢, * (xem bang 4.2 — Phan I).
- 4V q, 4Y 36,0

=551,1 (cm).

2M, 2.1034880
Q 14083

- ¢, =C= =147,0 (cm).

+ GiA tri g,, tinh toan:

_Q-M,/c-qc _14083-1034880/147,0-36,0.147,0

=11,9 (daN/cm).
Do o ¢, 147,0 | ( cm)
+ Gia tri Domn _ 5544 _ 9 & (daNlem).

oh  2.56
+ Gid trj 2= Dn 1408312207 _, . ¢ @aNiem).

oh, . 2.56

Q- Qb1
oh,

+ Yéu cau q,, > ( ; Q;}’:;“ ) nén ta ldy gia tri q,, = 49,5 (d;aN/cm) dé tinh

cot dai.
+ 5d dung dai ¢6, s6 nhanh n =2.

—» Khoang cich s tinh todn: s, = R _ 1750;2'%283
Dow 0

=20,01 (cm).

+ Dim c6 & = 60 cm > 46 cm—> s,, = min (W/3, 50em) = 20 (cm).

. (0;4'(1 + ¢, )R,bh;  1,5.(1+0)7,5.22.56
o Q 14083

+ (1A tris,,,.: s = 55,10 (cm),

+ Khoang cach thiét ké cua ot dai -
s :=Imin(s£,, 8ot Sy ) = 20 (ecm). Chon s = 20 em = 200 mm.
Ta b& tri $6a200 cho dém.

+ Kiém tra lai diéu kién cudng d6 trén ti6t dién nghiéng theo {ng suft nén chinh
khi d4 c6 b6 tri cot dai: @ < 0,3¢,,0,R.bh,
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—véi ¢,; = 1+ bap, < 1,3.

Dim b trf $6a200 ¢6 p, =Cm 20283 _ 4 55104,
bs  22.20
E 21.10°
a=e o2 04=9,13.
Eﬁ 2,3110 e

— @, =1+ bap, =1+ 5.0,00129.9,13=1,069 <1,3.
—@,; = 1-pR,=1-0,01.8,56 =0,915.
Ta thiy: 9,10y = 1}059,0,915 = 0,969~ 1.
Ta cé: @ = 14083 < 0,3¢,,; ¢ 2,0, = 0,3.0, 969 85.22. 56 30442 (daN).
— DAm d1 kha néng chiu Gng suiit nén chmh | |

b. Tinh todn cét thép dai cho phén tu dam 9 14, 19: bxh 22x60 cm

Ta thiy trong cdc dam cé kich thude bxh = 22x60 cm thi dém 4 ¢6 ldc cdt 1én
‘nhéit @ = 14083 (daN), ddm 4 dugdc dat 6t dal_ theo céu tao $6a200 — chon cot
dai theo $6a200 cho todn bd cac dAm cb kich thudc bxh = 22x60 cm khac,

c. Tinh todn cot dqi-cho phf:’fn tiz dam 5(tdng 2, nhip AB)' rbxh = 2230 cm
+ Tt bang to hdp néi lyc ta chgn ra lyc cﬁt nguy hiém nhit cho ddm
Q..=27.41(kN).
~+Dam chiu tai trong tlnh toan phaﬁ bo déu vél
g = 8p + Loz =431,9 + 0, 22 0, 3 2500 1,1= 613 4 (daN/m) = 6, 13 (daNicm)
( V01 gge: trong lugng ban I:ha;n ,dﬁl.“ 5) |
__  p=472,5 (daN/m) = 4,72 (daN/cm).
Giatrig;: q; #g +0,5p =6,13 + 0;5‘4,72 = 8,49 (daN/cm).
+ Gi4 tri luc cat 16n nhit Q = 27,41 (kN) = 2741 (daN).
+ Chona =4 (cm) > h; =h -a=30-4=26(cm).
+ Kidm tra diéu kién .euaﬁg d6 trén tist dién nghiéng theo @ng sust nén chinh:
R < 0,3Rbh, .
Ta c6 : 0,38R,bh, = 0,3.85.22.26 = 14586 (daN) > 2741 (daN).
— Dim da kha nang chiu {ing suflt nén chinh, |
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+ Kiém tra su cin thiét phai diit c6t dai bd quadnh hudng hie doc trye nén o, = 0.
Qi = Ppa(1 + @, )R, bR, =0,6.(1 +0)7,5.22.26 = 2674 (daN).
> Q=2741(daN) = Q. .

—» Dijt ¢bt dai chiu cét theo didu kién c&u tao.

+ St dung dai ¢6, s6 nhanh n =2 .

+DaAm c6 A = 30 cm < 45 cm—> s, = min-(A/2, 15 cm) = 15 (cm).

2 2
+ (G1h t.ri Smax: B = Doy (1+ @n )Rh;bhq — 1,6.(1+ 0)7,‘5.22.26
. Q 2741

=60,9 (cm).

+ Khoang cach thiét ké cua cot dai
8 = lmn(sm s,,.m) =15 (cm) Chon s =15 cm = 150 mm.
Ta bd tri ¢6&150 cho ddm.

+ Kiém tra lai diéu kién cudng do6 trén ti€t dién nghiéng theo ﬁng suilt nén chinh
khi da c6 b tri ct dai: @ <0,3¢,,0,,R:bh,

na 2.0,283 E 21.10°

— oy = 20N 00017 ~ =t =2 =9,13
= "ps ~ 22.15 "E, 2,3.10°

. @u; =1+ bap, : 1+ 5.0,0017.9',13 = 1,077 < 1,3.
—vdig,=1-PR,=1-0,01.85=0915.
>0 30,9 Ribho = 0,3.1,077.0,915.85.22. 26 = 14373 (daN) > 2741 (daN).
— Ddm da kb4 néang chju dng sufit nén chinh. |
d. Tinh todn c6t dai cho phédn tit ddm 10, 15, 20: bxh = 22>30 em

Tyong tu nhu tinh toAn ddm 5, ta bd tri thép dai $6a150 cho cac dAm phén ti
10,15, 20.

e. B6 tri c6t thép dai cho ddm
+ V& dAm c6 kich thude 22x60 cin:

— (3 2 d4u ddm trong doan 1/4, ta b& trf c6t dai dit day ¢6a200 vai1 L 1a
nhip théng thuy cta ddm.

— Phin cdn lai ¢t dai dit thua hon theo diéu kién cdu tao
s, = min (3h/4, 50 cm) = 45 (cm).
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Ta chon ¢$6a300.

+ Véi dAm 6 kich thude 22x30-cm.

Do nhip ddm ngén, ta bé tri c6t dai $6a150 dat déu sust ddm.

X. TINH TOAN COT THEP COT

1. Vit liéu su dung
Bétong cAp db bén B15 cé: R, = 8,5 MPa; R, = 0,75 MPa.
Cot thép doc nhém All ¢6: R, = R,, = 280 MPa.

Tra bang phu luc 9 va 10 ta cé
* ap=0,439; &, =0,660.

2. Tinh toan c6t thép cho phan tit c6t 2: bxh = 22x45 cm
a. 86 liéu tinh todn

Chidu dai tinh toén I, = 0,7H = 0,7.4,4 = 3,08.(m) = 308 (cm).

Giathidta=a’'=4em > hy=h-a= 45--«—4:‘41 (em);

Z. =hy-a=41 -4 =37 (cm).

D6 manh A, = l,/h = 308/45 = 6,84 < 8 .

— bd qua anh hudng cia uén doc.

L&y hé s6 anh hudng cita uén doc n = 1.

Do 1éch tdm ngAu nhién

1 1

e, = max(——H,—h_ )= max(gll)_a*440,—}—.45) =15 (cm).

600’30 30

N&i lue dude chon ti bang &6 hgp ndi lue va dude ghi chi tigt 3 bang 6.

Bdng 6. Noi luc va do 1&ch tAm cha cbt 2

7 hidu | Ky hidua | . | . - -
Ky hi¢u Ky ‘?“J Dic didm clia M N e, = M/N e, | e,=max(e,e,)
cipndi | bangto cap ndl Iyfe ’ - -
o el M K B L e N ]
] - 75,49 00,45 7 5 10,78
1 2-10 M| =e,.. 700,4 10,78 | 1
2 2-11 N 16,64 | 856,06 1,94 1,5 1,04
3 2-14 M, N 1on 7222 | 85144 | 8,48 1,5 8,48
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b. Tink c6t thép d6i xitng cho cdp 1
M = 75,49 (kNm) = 754900 (daN.cm).
N =700,45 &kN) = 70045 (dalN),
tew= ney+ A2 —a=1.10,78 + 45/2 — 4 = 29,28 (cm).

+ St dung bétong cap 46 bén B15, thép AIl — £, = 0,65

N 70045

= =— m37,46 ’
““Rb 8522 (em)

+ &xhg = D,65.41 = 26,65 (cm).

+ Xay ra trudng hdp x > &hp, nén léch tm bé.

+ Xée dinh lai x theo m@iﬁ trong cac cach sau:

+ Cdch 1: Tinh c¢hinh xAc “x” bang cach giai phuong trinh béc 3:
Praxrax+a,=0.

voi @, = -(2+E)R, = -(2+0,686)41 = -108,7.

2N |
a, = : +2‘5Rh§ +(~Ep)hZ, =

R.b |

_ £.70045.29,28 | 5.0,65.41% + (1 - 0,65).41.37 = 4909, 7
85.22
2, = ~N[2.elp +(1-&,)Z, 1h,
Rb

. - m70045.[2.29,28.2,562 2-;r (1-0,65)3T141_ o0, o

—x = 31,78 (cm).

+ Cdch 2: Tinh lai “x” theo phudng phap dtng dén

__ N 70045
Rb 85.22

Dat X, = X = 37,46 (cm).

A = N(e+0, bx, — h,) 70045(29,28 +0,5.37,46 - 41)
o R_Z - 2800.37

= 4,74 (cm®).

1

|

SR A° —h,
Rbbhn.'.mmﬁé';

HHH

R

N+2RA](——~1)

X =
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70045+ 2.2800.4,74( é i)
o = Al = 32,08 (cm)
85.99.41 + 2.2800.4,74
1-0,65
+ Cdch 3: Tinh lai “x” theo cong thiic gdn ding :
' o A= &R)r,n + 24, (nz ~ 0,48)h,
(1~ &,)y, +2(ne—0,48)
. N 70045
v n= = =0,914;
1 Rbh, 85.22.41
£ = e _ 29:2_8 =0,714; y = Z, = 37 = (0,902 ;
B, 4l h, 41 |
1-0,65).0,902.0,914 + 2.0,65.(0,914.0,714 -0,
. _[1-0,65) +2.0,65.0.914.0,7T14 04841 ) oo

(1-0,65).0,902 + 2.(0,914.0,714 — 0, 48)

Ldy x = 31,78 (cm) theo cach 1 dé tinh thép |

]
A =

Ne - R,bx(h, —0,5x) _70045.29,28 —85.22.31,78(41 - 0,5.31,78)

Rﬂﬂzﬂ
A =A =5,39(cm?).

b. Tinh cét thép déi xitng cho cip 2

M = 16,64 (kNm) = 166400 (daN.cm);

N = 856,06 (kN) = 85606 (daN).

+e=rne,+ h/2—a=1.1,94 + 45/2 — 4 = 20,44 (cm).

N 85606

3= - o
““Rb 8522

=45,77 (cm).

+ Xay ra truong hop x > &ho, nén léch tAm bé.

+ Tinh lai “¢” theo phudng phap ding din
- x = 40,29 (cm).

+ A

2800.37

. _ Ne-R,bx(h, —0,6x) 85606.20,44 —85.22.40,29.(41-0,5.40,29) .

5 R Z

il Y )

A =A, =1T2(cm").
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¢. Tinh ¢6t thép déi xitng cho cdp 3
M =72,22 (kN.m) = 722200 (daN.cm);
N = 851,44 (kN) = 85144(daN).

+te=ne,+ hi2—-a=1.8,48 + 45/2 - 4 = 26,98 (¢m).

85144 o
x= I;:,rb = 85%;12 =45,563 (cm) > Ezh, = 26,65 (cm) - nén léch tam bé.

+ Tinh lai “x” theo cong thilc gin dung: - x = 33,94 (cm)

y a - Ne—Rbx(h, —~0,5x) _85144.26,98 - 85.22.33,94.(41~0,5.33,94)
’ rR.Z, '2800.37 '

+ A = A, =745(cm®).

"+ Xac dinh gia tri ham lugng c6t thép to1 thiéu theo d6 manh A:

| 2x3¢18®
Lk l, 308 _ o1 AN

T 07288 028822 ' _
> Ae(35+83) > fy =0,2%. QI 56
+ Ham lugng cét thép: 450 {1200@
At
= l:t, 100% = 27;451 100% =0,83% > u_. =0,2%.
Nhén xét:

+ Cap noi hic 3 461 hoi lugng thép b tri 12 16n nhit. Vay ta bd tri c6t thép cot 2
theo A, = A =17,45(cm?).

Chon 3¢18 ¢6 A, = 7,5 (¢m® > 7,45 (cm? ( xem hinh vé ).

+ Céc phén ti cbt 1, 6, 7 dude b6 tri thép giéng nhu cdt phan cbt 2.

3. Tinh todn c6t thép cho phin ti c6t 3: bxh = 22x22 cm
a. S6 liéu tinh todn
Chiéu dai tinh toan I, = 0,7.H = 0,7.4,4 = 3,08 (m) = 308 (cm).
Gia thiéta =a'= 4cm—)h§=h-am22m4= 18 (cm);
Z,=hy-a=18-4=14 (cm).
D6 manh 4, =1,/h = 308/22 = 14 > 8 —» phai %ét d&€n Anh hudng ciia udn doc.
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Noi Iue dude chon tU bang t6 hdp néi luc va dude ghi chi tiét & bang 7.

Bdng 7. N§i lyc va d9 léch tam cla cot 3

Ky hiéu Ky higud | Bic diém M N e, = M/N o, 0 = max(e,0 ) .
Y cu Ol i
cdp ndi lyc | bing td hgp . sz net {(kN.m) {kN) {cm) {cm) {cm)
1 3-9 @ max 7,37 | 123,47 5,97 2,7 5,97
2 3-10 |M|_ 8,23 185,94 4,42 2,7 4,42
3 3-14 Noo 1,62 229,17 333 | 27 I 3,33

Véi My, = 0,483 (kNm); N, = 154,66 (kN).
b. Tinh cdt thép déi xitng cho cdp 1
M=-737 (kN.m) = -73700 (daN.cm);
N = 123,47 (kN) = 12347 (daN).

Ludc doc t81 han dude xac dinh theo céng thic

N S4B S 1y
L @
vl lg = 308 (cm),

E, = 28.10° (Mpa) = 230.107 (daN/cm?),
Moé6men quan tinh caa tiét dién

bh’ _ 22.22°
12

I= =19621,3 (ecm?).

Gia thiét = 0,047% = 0,00047 : |
I, = pubh,(0,6h - a)* =0,00047.22.18.(0,5.22 ~ 4)* = 9,12 (cm*);

| 4
_ E _ 21.103 ~9,13:
E, 2 2310
I, . : '
o, = 0,5»-—0,01;“—0,011?!, = 0,5%0,‘01‘9222%—0,01-.8,5 =0,275;
e, m5,.9'7 ~0,271:
h 22

— 0, =max(%,5 )=0,275.

Hé s6 ké dén anh hudng cta d 18ch tam:
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S = 0’115 +0,1= 0’31275+0,1:o,393'.
0,1+ < 0,1+ - -
g, 1

Vi bétong cot thép thudng: ¢, =1.

Hé s6 xét dén anh hudng ctia tai trong dai han:

ﬂMdh + N,y 141 -0,43 +154,66.0,11
M + Ny ' 7,37+128,47.0,11

@ =1+ =1,79 <1+ B =2,

vii y = 0,6k =0,56.0,22 = 0,11 {(m);
B =1 vd1 bétong nang.

Luc doc té1 han dude xac dinh theo céng thiic

3
- 6,4.230.10° 0,393.19521,3 o 15915y = 67797 (daN)
308* 1,79
Hé s8 udn doc
1 1
M= N T T Tgaar 4
| 1-
N 67797

e=ne,+ h/2-a=1,22.597+22/2 - 4= 14,28 (cm).

St dung béténg c¢Xp 46 bén B15, thép All - & = 0,65.

LN 12347
Rb 85.22

= 6,60 (cm) < Exhy, = 0,65.18 = 11,7 (cm).

Xay ra trudng hdp x < 2a’ = 8 (cm).
— Laidng c6t thép yéu cAu:

A=A - Ne' N(e-Z,) 12347.(14,28-14) 0,09(cm?)
* RZ RZ 2800.14 |

Xac dinh gia tri ham lugng cot thép tai thidu theo d§ manh A
l A 308 '

0 .

r 02885 0.288.92
> Ae@5+83)-> 4, =02%.

Ha—
A

48,61,

Ham lugng cét thép
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p =B 100% =29 100%=0,023%.
bh, 22.18

Ham lugng c6t thép tong
H, =0,023%.2=0,046% = p, =0,047% .

— Ham lugng c6t thép da gid thiét 14 hgp 1i !

Tuy nhién g<p_, =0,2%nén ta b tri ¢t thép theo ham lugng ¢t thép téi
thidu: A, =A =u_ bh /100%=0,2.22.18/100=0,792 {(cm?).

e. Tinh e6t thép doi xieng cho cdp 2, 3

Tinh todn tudng ty nhu cép ndi lye 1, ta e6 két qud tinh thép cho:
- +ciip ndilyc 2: A =A =0,34(cm?).

+cipndiluc 3: A =A =0, 4_4(cmz).

Ta th&y ludng c6t thép nay 1 qua nhé (< A, = 0,792 cm?®), chon ¢t thép theo
ham lugng t6i thiéu A, = A, =0,792 (cm?).

Bo tri thép

+ Cot c6 bé rong b > 20 (cm) nén cln bb tri 2416 theo diéu kién cau tao c6 A, =
4,02 (cm?) > 0,792 (cm? cho phdn ti ¢t 3 (xem hinh vé),

+ Céc phéan tit ¢t 8, 13, 18 dudc b6 tri thép g‘iﬁ'ng nhu c6t phéan cot 3.

A\ 2}2%16@

?6
D1
2720 r::t200Q

e
4, Tinh todn c6t thép cho phin ta c6t 12: bxh = 22x35 cm
a. 86 liéu tinh todn ._
Chiéu dai tinh toan I, = 0,7H = 0,7.3.6 = 2,562 (m) = 252 (cm).
Gid thiéta=a'=4cm > hy,=h -a =35 -4 31 {(cm);
Z . =hy-a=31~4=27 (cm).
P manh A, = [,/h =252/35=17,2 <8,

—» bd qua anh hudng cua udn doc,
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LAy hé s6 anh hudng ctia uén doc n = 1.
Dé léch tAm ngiu nhién

e, = max(——]~'~ H;—}w—h )= max(—l~.360;,w1—.35) =1,17 (cm).
600 30

30 °
Néi Iyge duge chon tit bang t8 hgp ndi lyc va duge ghi chi tiét 6 bang 8.

Bang 8. Noi lyc va d6 léch tim cla cot 12

Ky higu Ky hidgud | B3c diam v N e, = M/N e, e, = max(e,,e,)
. s 2 cla cpnoi | | .
cdp ndi lyc | bing to hgp e {kN.m) (kN) (cm) (cm} {cm)
1 1210 Omax 4696 | 29688 15,82 1,17 15,82
2 12-11 Nimex 32,35 362,87 8,01 1,17 8,91
3 12412 ‘-M!m 53,60 350,34 15,32 1,17 15,32

b. Tinh cét thép déi xiing cho cdp 1
M = 46,96 (kNm) = 469600 (daN.cm);
N = 296,88 (kN) = 29688 (daN);
e = neg+ hi2 —a = 1.15,82 + 35/2 — 4 = 29,32 (cm).

St dung béténg c8p d6 bén B15, thép AIl - &z = 0,65

N _29688 _.: 97 (cm);

X = ——
Rb 85.22

Eohy = 0,65.31 = 20,15 (cm).

Xay ra trudng hgp 2a’ < x < &gh,, nén 1éch tAm l6n,

A= R Z 2800.27
A=A =246(cm?).

¢. Tinh c6t thép ddi xiing cho cdp 2
M = 32,35 (kN.m) = 323500 (daNcm);
N = 362,87 (kN) = 36287 (daN);
e=1ne,+hi2—a=1891+35/2-4= 22,41 (cm).

St dung bétdng c&p &0 bén B15, thép Al - £, = 0,65
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N 36287
" Rb 85.22

X =19,40 (cm);

Exho = 0,65.31 = 20,15 (cm).
Xay ra trudng hdp 2a’ < x < Ezh,, nén léch tim 1dn,

' Ne— Rybx(h, -0,5x) _ 36287.22,41-85.22.19,40.(31 - 0,5.19,40)
* RZ 2800.27

A=A =0,64(cm®).

d. Tinh cét thép dﬁ'i xitng cho cdép 3
M = 53,69 (kN.m) = 536900 (daN.cm);
N = 350,34 (kN) = 35034 (daN);
e = e, + hi2 —a = 1.15,32 + 35/2 — 4 = 28,82 (cm).
St dung béténg clp 0 bén B15, thép All 5 g, = 0,65

N _ 35034

x = = =18.73 (cm);
Rb 85.22

E.h, = 0,65.31 = 20,15 (cm).
Xay ra trudng hgp 2a’ < x < Egh,, nén 1éch tAm 1dn.,

 _ Ne~ Eyba(h, -0,6x) _85034,28,82 - 85.22.18,73.(31 - 0,5.18,73)
* R _Z. 2800.27

A =A =3,33cm").

+ X4c dinh gia trj hAm lugng c6t thép t6i thiu theo 49 mAnh A:
l, A 252

A=—= = =39,77>A€@35+83)> pu_. =0,2%

r  0,288b 0,288.22 ( ) 2 P ’
+ Ham lugng cot thép: pmé-‘-‘—,lOO% = 3,33 100% =0,48% > u . =0,2%.

o | bh, 22.31 ’ i
Nhan xét: | AZKEM 6@
+ Ciap ndi ldc 1 ddi hoi lugng thép bd tri 12 16n nhit. @
5, 0 - "
Vay ta b8 tri c6t thép cft phin tid cét 12 theo 56
A =A, =3,383(cm®). Chon 2416 theo diéu kién cfu tao 0200@
350

cé A, = 4,02 (cm? > 3,33 (em®) (xem hinh v&). * a

+ Céc phén tit ¢6t 11, 16, 17 duge bd tri thép giéng nhu cjt phén cot 12.
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5. Tinh toan cdt thép dai cho cbt

+ Pudng kinh cot dai

¢ = (ﬂfiﬁﬁmm) = (15;5mm) = 5 (mm). Ta chon c6t dai ¢6 nhém Al

+ Khoang céch c6t dai “s”

— Trong doan néi chéng c6t thép doc

s <104 . ;500mm)=(10.16;500mm) = 160 (mm).
Chon s = 100 (mm).

— Cac doan con lai

s < (15¢_. ;500mm) = (15.16;500mm) = 240 (mm), Chon s = 200 (mm).

6. Tinh toan ciu tao nat goc trén cung
N1t gbéc 1a nit giao giiia:
+ phén ti dam 19 va phén t cdt 16;

+ phén ti ddm 20 va phan ti cdt 18.

= . ) - 2 o, - 9 at €
Chifu dai neo c¢6t thép d nit gée phu thude vao ti s6 —=-.

] cdt

+ Dya vao bang t8 hgp ndi Iuc cdt, ta chon ra ciip ndi luc M, N cua phan ti s6 16

c6 d6 léch tAdm e, 16n nhit. D6 1a cip 16-12 c¢6 M = 47,02 (kN.m);
N =112,87 (kN) cé ea.m 41,66 (cm) — 1" = 4;’566 =1,19>0,5. VAy ta sé cfiu tao

- " - B
cOt thép nit gbe trén ciing theo trudng hgp cé f >0,5.

+ Dua vao bang t6 hgp ndi lue, ta chon ra cip ndi luc M, N cta phén ti s6 18 cd

d6 léch tim e, 16n nhat, D6 14 cap 18-12 ¢6 M = 6,12 (kN.m); N = 45,98 (kN) cbé ¢,
= 13,32 (cm) — {;: = 1?;;32 =0,60>0,5. VAy ta cling sé cfu tao c6t thép nuat goc

. , €
trén ciing nay theo trudng hdp cé W]"f_ >0,5.
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XL BO TRi COT THEP KHUNG
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szzm — 2x2616 ﬁﬂ'm =z
A () o N #18 ) A 2x2816 )
ﬁ]: 0 -ﬁt 5 EI: 16 EI: ”0
JEz| 20 350 200 |_s% |u2m - ) \
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THONG KE COT THEP KHUNG

cAu | 88 o 5.LUONG/| sLUONG | TONG
aen | e QUY CACH o CHr'f“ DAI ek | ex | CHEUDA KHOI LUONG
| | | | y | (mm) hh i (m) (Kg)
y 1 s 8560 —‘ 22 9410 4 § 376 112.3
1a 200 BS60 }m i8 9160 2 i 18.3 36.6
ib | 1000] 8550 —Iﬁm 16 10380 2 1 20.7 32.7
2 aso] 180 25 9530 1 1 2.5 q.7
2 350' 2180 20 2530 1 1 2.5 6.2
2h zun] 2180 18 2380 1 1 2.4 4.8
3 T 25 2800 1 1 2.8 10.8
Ja 280 20 2800 1 i 2.8 6.9
3b 2800 18 2800 1 { 2.8 56
KHUNG | 4 e 20 6020 4 1 24.1 59.4
e |— | o
9 4a 820 22 62¢0 2 1 i2.5 37.4
4b 8180 if 6180 2 1 12.4 24,7
5 120 2330 14 2650 4 1 10.5 12.8
T 2280 14 2280 4 1 8.1 11
6 S0 18 5100 8 1 40.8 81.5
_wmso_ 18 4150 4 1 16.6 33.2
6a '
3000 610,390 18 4160 4 1 16.6 33.2
7 5100 16 5100 4 1 20.4 32,2
L. 16 4150 2 1 8.3 13.1
7a . -
3000 61020
- 0 16 4160 2 1 8.3 134
A 5000 18 5000 4 1 20 3i.6
8a 44050 6 4050 16 1 64.8 102.3
ab 1870 18 3570 12 1 42.8 67.6
£
D R 6 1580 115 | 1817 40.3
_ T
D2 260 18O & 980 52 1 a1 1.3
5
D3 o 6 . 1280 90 1 115.2 25.6
- ‘ )
D4 180 140 b 820 85 1 69.7 15.5
) -
D5 310 150 6 1080 B0 1 86.4 19.2
50
D6 I 460 160 b 13680 39 1 538 11.9
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PHU LUC

Phu luc 1. Modun dan héi cita bétong niang (E,x107, MPa)

Cip do bén chiu nén cta béténg

B125| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B6O
Péng ran ty nhién 21 23 27 30 325 345 i 36 37,5 39 39,5 40
Dudng ho nhistd | 19 | 205 | 24 | 25 | 20 | 31 | 325 | 34 | 35 | 355 | 36
ap suat khi quyén .
Chung 4p 46 | 17 | 20 | 226 | 245 | 26 | 27 | 28 | 20 | 295 | 30

Phu luc 2. Cudng do tiéu chuan cita bétong ning (R,,, R,,,, MPa)
~va cudng do tinh toan cua bé téng ning khi tinh toan theo TTGH thit hai (R, ..., Ry ..., MPa)

Trang thai Cép dd bén cﬁiu nén clia béténg
B12,5 | B15 | B20 | B25 B30 | B35 | B40 | B45 | B50 | B55 | B6O
Nén doc truc Ry, , Ry | 95 | 11,0 1 1501 185} 22,0 1 255 | 29,0 | 3,0 | 36,0 | 39,5 ] 43,0
Kéo doc truc R, ré,,.,;a, | 1',0 1,15 | 1,40 | 1,60 | 1,80 1;95 210 | 2,20 | 2,30 | 2,40 d2,50

Phu [uc 3. Cirtmg do tinh toan gic cua bétong ning khi tinh theo TTGH thir nhat (R, R,,, MPa)

Trang thai Cap do bén chiu nén cda béténg
B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B6O
NéndoctrucR, | 7.5 | 8,5 .| 115 | 145 | 17,0 | 495 | 22,0 | 250 | 27,5 | 30,0 | 33,0
""""" Kéo doc truc R,, | 0,66 | 0,75 | 090 | 1,05 | 1,20 | 1,30 | 1,40 | 1,45 | 1.55 | 1,60 | 1.65

Phu luc 4. Mot s6 heé s6 dieu kién 1am viéc caa bétong

Theo tinh chit tic dung dai han cia tai trong

Hé s diéu kign

+ Dam bao cho bétdng dudc idp tuc ting cudng dd theo thdi gian

+ Khdng dam bao cho bétdng dudc tidp tyuc ting cudng do theo thdi gian

a) Khi k& dén tai trong thudng xuyan, tai trong tam thdi dai han va tam thdi ngin
han, ngoai irir tai trong tac dung ngén han ma té’ng thdi gian tac dung clda ching
trong thoi gian s dung nho (vi du tai trong do cau fryc, do thiét bi bang tai, tai
frong gio, tai trong xudt hién trong qua trinh san xuat, van chuyén, 1dp dung ...};
cling nhu khi k& dén tai trong d&ch biét gay bién dang l0n khéng déu, v.v...

- DAl vai béténg nang, bétdng hat nho, béténg nhe dong ran tu nhidn va baténg
dugc dudng hd nhiét trong didu kidn moi trudng:

- DI vdi bétdng 16 ong, bétdng rong khéng phu thudc vao didu kién sif dung

b) Khi k€ dé&n tai trong tam thdi ngdn han (tac dung ngin han) trong t6 hdp dang
xét hay tai trong d&ic biét khdng néu trong muc a), d6i vdi cac loai bétdng.

lam vigc
Ky hiéu Gia trj
Yoz 1,00
LY 0,90
Yoz 0,85
Vo2 1,10
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Phu lyc 5. Modun dan hoi ciia mot s6 loai c6t thép (Egx10™, MPa)

Nhom cdt thép Cl, A-l, Cil, A-ll Clll, A-lI ClV, A-lV, A-V, AVl A-il
M&dun dan hai 21,0 20,0 18,0 18,0

Phu luc 6. Cudmg d6 chiu kéo tiéu chudn coa cét thép thanh (R,,, MPa)
v curdng dd chiu kéo tinh toan cia cot thép thanh khi tinh toan theo TTGH thi hai

Nhém c8t thép Glé tri R, Nhém cét thép Giati R,,
Cl, Al 235 AV 788
| A 2095 T Aaw 980
Clll, A-M 30 | AVl 1 1175
CIV, A-lV 500 | A, 1 540

Phu luc 7. Cudng do tinh toan cia cdt thép thanh khi tinh theo TTGH thir nhit (MPa)

Cudng doé chiju kéo Cugng dé
, e et s oy ar s o chiu hén
Nhém cét thép Cot thép doc Cd4t thép ngang (cot R
R, thép dai, cdt thép xién) -
. Raw
Cl, A-l 225 175 225
Cit, A-ll 280 225 | 280
A-iii c6 dudng kinh 6+8mm 355 285 355
Clil, A-lNI c6 dudng kinh 10-+40mm 365 © 290 365
CIV, A-IV 510 405 450
A-V 680 545 500
A-VI B15 650 500
AV 980 785 500
A-1tig C6 kiém soat dd gian dai va ing 480 390 200
suat

Chi kiém soat dd gian dai 450 360 200

Phu luc 8. Mot s6 hé s6 diéu kién 1am viéc coa cot thép

Cac yéu 16 can k& dén Dic frung cla Nhém, loai Hé sJ diéu kién lam viéc
- ar 2 A . . L] " , cért t ” - ‘
hé sd dieu kién tam viéc cua cot thep hép cot thép Ky hidu Gia tri
1. C6t thép chiu lue cat Cot thép ngang Tat ca Yes 0.80
2. C6 lidn két han o6t thép khi chiu luc | C6t thép ngang CHll, Alll, Yez 0.90
cat RB400,
RB400OW

3. Tai trong i%p C&t thép doc va Tat ca Yea TCXDVN
cGt thép ngang 356-2005
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Phu luc 9. Heé 56 giéi han chiéu cao viing nén khi ndi hue duoc tinh todn theo so d6 dan hoi (&)

Hé 56 |Nhom| Ky Cip d4 bén chiu nén clia bétdng
dklv | thép | higu B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | BS55 B60
R, | o= |0,796 {0,789 | 0,767 | 0,746 | 0,728 | 0,710 | 0,602 | 0,670 | 0,652 | 0,634 | 0,612
225 | E.= | 0,689 | 0,681 | 0,656 | 0,631 | 0,611 | 0,592 | 0,572 0,549 | 0,530 | 0,512 | 0,490
MPa | ae= | 0,452 | 0,449 | 0,441 | 0,432 | 0,424 0,417 | 0,408 | 0,398 | 0,390 | 0,381 | 0,370
Ye2=0.9! 280 ! k= 0,667 | 0,658 ; 0,633 | 0,608 | 0,588 | 0,568 | 0,549 | 0,526 | 0,507 | 0,489 | 0,467
MPa | o= | 0,445 0,442 | 0,433 | 0,423 { 0,415 | 0,407 | 0,398 | 0,388 | 0,379 | 0,369 | 0,358
365 | E.= | 0,636 | 0,627 [ 0,601 | 0,576 | 0,556 | 0,536 | 0,517 | 0,494 | 0,475 | 0,457 | 0,436
MPa o= | 0,434 | 0,430 | 0,420 { 0,410 | 0,401 | 0,392 | 0,383 | 0,372 | 0,362 | 0,353 | 0,341
R, | o= [ 0,790 0,782 0,758 | 0,734 | 0,714 | 0,694 | 0,674 | 0,650 | 0,630 | 0,610 | 0,586
225 | £= | 0,682 0,673 | 0,645 | 0,618 | 0,596 .0,575 0,553 | 0,528 { 0,508 {0,488 | 0,464
MPa | o 0,449 | 0,446 | 0,437 | 0,427 | 0,419 | 0,410 | 0,400 | 0,389 { 0,379 | 0,369 | 0,356
%210 280 | k.= | 0,660 | 0,650 | 0,623 | 0,595 | 0,573 | 0,552 | 0,530 | 0,505 | 0,485 [ 0,465 | 0,442
MPa | ez | 0,442 0,439 | 0,429 | 0,418 | 0,408 | 0,399 | 0,390 | 0,378 | 0,367 | 0,357 | 0,344
365 | £x= | 0,628 | 0,619 | 0,500 | 0,563 | 0,541 0,519 | 0,498 | 0,473 | 0,453 | 0,434 | 0,411
MPa | = 0,431 | 0,427 | 0,416 | 0,405 | 0,395 | 0,384 | 0,374 | 0,361 | 0,351 | 0,340 | 0,326
R, | o= | 0,784 |0,775! 0,749 | 0,722 | 0,700 | 0,678 | 0,656 | 0,630 | 0,608 | 0,586 | 0,560
225 | Ex= | 0,675 {0,665 | 0,635 | 0,605 | 0,582 | 0,558 | 0,535 | 0,508 | 0,486 | 0,464 | 0,438
MPa | = 0,447 | 0,444 | 0,433 {0,422 | 0,412 | 0,402 | 0,392 | 0,379 | 0,368 | 0,356 | 0,342
=111 280 | ko= | 0,653 0,642 | 0,612 | 0582 { 0,558 | 0,535 | 0,512 0,485 | 0,463 | 0,442 | 0,416
MPa o= 0.440 | 0,436 | 0,425 0,413 { 0,402 | 0,392 | 0,381 | 0,367 | 0,356 | 0,344 | 0,330
365 | £q= | 0,621 {0,611 0,580 | 0,550 | 0,526 | 0,503 | 0,480 | 0,453 0,432 | 0,411 | 0,386
MPa = | 0,428 0,424 | 0,412 | 0,399 | 0,388 | 0,376 | 0,365 | 0,351 | 0,339 | 0,326 | 0,312
Trong dé: ©=0-0,008.R,, vl baténg néng a=0,85; :.;# 5 z — 0g~Er{1-0.5.84)
1+a'¢:u{1—1.1)
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Phy luc 10, Cic hé s &, §, o, d€ tinh toan cAu kién
£ C G E C G £ 4 «,
001 | 0995 | 0,010 0,26 | 0,870 | 0,226 051 | 0,745 | 0,380
0,02 | 0990 | 0,020 027 | 0,865 | 0,234 052 | 0,740 | 0,385
003 |-098 | 0,030 026 | 0,860 | 0241 | 053 | 0,735 | 0,390
004 | 0980 | 0,039 029 | 0855 | 0,248 0,54 | 0,730 | 0,394
005 | 0975 | 0,049 030 | 0850 | 0,255 055 | 0725 | 0309
006 | 0970 | 0,058 031 | 0845 | 0,262 056 | 0720 | 0403
007 | 0965 0,088 032 | 0840 | 0,269 057 | 0715 | 0408
008 | 0960 | 0077 033 | 0835 | 0276 058 | 0710 | 0412
009 | 0955 j 0,086 0,34 | 0,830 o*,zaz 059 | 0,705 | 0,416
0,0 | 0950 | 0,095 035 | 0,825 | 0,289 060 | 0700 | 0,420
041 | 0045 | 0,104 036 | 0,820 | 0,295 062 | 0690 | 0428
0,12 0040 | 0,113 037 | 0815 | 0,302 064 | 0,680 | 0,435
0,13 | 0,935 | 0,122 0,38 | 0,810 | 0,308 066 | 0670 | 0442
014 | 0,930 | 0,130 039 | 0805 | 0,314 068 | 0,660 | 0440
015 | 0,925 | 0,139 040 | 0,800 | 0,320 070 | 0650 | 0,455
016 | 0,920 0,147 041 | 0795 | 0,326 072 | 0640 | 0,461
0,17 | 0915 | 0,156 042 | 0,790 | 0,332 074 | 0630 | 0,466
0,18 | 0,910 | 0,164 043 | 0,785 | 0,338 076 | 0620 | 0.471
0,19 | 0905 | 0,172 0,44 | 0,780 | 0,343 0,78 | 0,610 | 0,476
020 | 0,900 | 0,180 045 | 0,775 | 0,349 0,80 | 0,600 | 0,480
021 | 0,895 | 0,188 046 | 0,770 | 0,354 085 | 0575 | 0,489
0,22 | 0,890 | 0,196 0,47 | 0,765 | 0,360 090 | 0550 | 0,495
0,23 | 0,885 | 0,204 048 | 0,760 | 0,365 095 | 0525 | 0,499
024 | 0,880 | 0,211 049 | 0,755 | 0,370 1,00 | 0500 | 0500
0,25 | 0,875 | 0,219 050 | 0750 | 0375
Quan hé: C=1-0,5 ; a,=EL ; £=0,5[14(1-2.0,)%; E=2.(1C) |
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e e sl el sl PP o A el el el e T e ) e R R e ————— T —

Phuy lue 11 Bing tra dién tich va trong luong cot thép

ey — 4 — = w——i = w . R e T A A e . e —— - [

& |  Digntich 6t dign ngang (mm?®) - ing vOi & thanh Trong | @

6 7 g | o |long |(mm)

1896 | 157,9 | 2202 | 26465 | 0222 | 6

_@ 50,3 | 100,6 | 150,8 | 201,1 2513 | 3016 | 361,89 | 4021 | 4824 | 0,395 | @

Yo | 785 | 1671 | 2368 | 3142 | 8027 | 4712 | 5408 | 628,3 | 7086 | 0,617 | 10

12 | 1191 | 2802 | 930,3 | 482,4 | b665 | 6708 | 7617 | 8048 | 10170 | 0888 | 12

.............................

14 | 1638 | 3079 | 4018 | 6168 | 780,7 | 6238 | 10776 | 12315 | 13864 | 1,208 | 14

............................................................................

18 | 2001 | 4021 | 8032 | 6042 | 1005,3 | 12064 | 1407,4 | 16085 | 18086 | 1,678 | 18

18 | 2645 | 6088 | 7634 |1017,6 | 12723 | 15268 | 17613 | 20368 | 2260.2 | 1,808 | 16

20 | 3142 _628;3' 042,56 | 12568 157_0;3 1885,0 | 2189, 1 25135.3._ 28274 | 2486 | 20

T e ttl Citi it AR 1L BT i ] . = ] L T T T T T T Rt LI PR R [P PRTRET (PO PP UPPHFITIREN RO SR

...............................................................................................................................................................................................................

e L L [EEETY " vomad wa fem —ept - amimm mem e — —a cttme erge  aen e [ e L T L I R T SRR T

Sblel Kl K el Ll Ul 4tk L UL L ] e b et Bl st L R L ] e P P PP RTTTTS! (TT VT TRTTOR TP RN NPT [ AR

40 | 1266,6 | 2513,3 | 5766,8 | 6026,6 | 82692 | 7639,8 | 6796,5 | 10089,1 | 113088 | 6,688 | 40
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et | P s r——

| | Huat ™8

T Tén tém tidu chusn TT | ' Téntém téu ohudn ,
R S N ........s O I S {daNim®)
BT 0 | 2 | PH2484 | @00 |-
| 2 | PHmsa | om0 | 2 | PHa82
8 | BH218 200 2 | PHZ7I.69 |
4 |  PHarez | so0 | 24 | PHare2? |  e0 |
5 | PH30&1 | 00 | 25 PH3084 | 800
@ |  PH3osa |  eoo | 28 |  PH30s2 80
(7 | PH33et | 200 | 21 |  PH3%E1 200
6 [ pHsmsea [ o [ | PHsmsz | s
o | pusest | fs0 | w |  PH3est | a0
o | pHsesz | a0 ] 30 | PHes2 | 4w
_____ | PHsess | s | o1 | puassd | oo
12| eHsest | a0 | s | eHaes1 | a0
o | pHwez | w0 | s | PHsws2 | 4w

14 | PH39.83 _M" i 500 34 m PH3053 - 5[;5 T
45 PH 42.6:1 150 | 938 PH 42841 180
18 | PH42@2 | o % |  PH4gE2? | 800
17 | PH4263 800 | 97 |  PH42&3 | 800

18 | PHAGE1 | 200 38 | PH4sE1 | 200
18 |  PHase2 | 400 | 80 | PH4sE2 | 400

2 PH486-8 |  B00 | 40 | PH4sBa | B0

Gh lhfem Bang ky hldu va edp tal treng

1, Panen thiél k& véi ede 18p 68U 128 saR:

+ Gaeh |4t nén day 1.6 em

+ Vida A ming 16t day 1,6 em

+ Pa nan eae 20 em

+ Trét rdn day 1,6 em

Trung tam nao tao xay dbhg VIETCONS
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2, Gidi thieh ky hidu: Vi dy tém PH30,6-1;

. + PH = GHi leai pa Aen hép

+80 = GH chidu dai &m 80

+8 =06hlehidu réngtdm 0.6 m

1 = ﬁh? edp tai treng: 1, 2, 9 { nem bang)




136 KHUNG BETONG COT THEP TOAN KHO!

Phu luc 13. Chiéu dai tinh todn [; ciia cfu kién bé tong o6t thép

Chiéu dai tinh toan /, cda c8u kién bé tdng cit thép chju nén I&ch tam nén xac dinh nhu ddi vdi cau kién
ciia két ciu khung ¢6 ké dén trang that bién dang clia n6 khi tai trong d%t & vi tr bat Igi nhat cho cdu
kien, cd xet 181 cac bién dang khdng dan hai chia vat liéu va su’ cd mit clia cAc vét nift trén cau kién.

Bor véi cdu kién cac két cdu thudng ghip, cho phép 14y chidu dai tinh toan I, cla cac ciu kién nhu sau:

a) DA\ voi cot nha I'IhIBu tdng cé 50 nhip khéng nhé han hal lien két giua dam va cét dudc gia thiét 1a
ciing khi két cdu san l1a;

+ 14p ghép : [, =H

+ d8 toan khdi : ;ln =0,7H ,

O day H 1a chiéu cao téng, (khoang céch giita tam cac nut); |
b) DI v6i cbt nha mét ting lién két khdp vdi két cdu chiu lue mai (hé két cdu mai duge xem 1a cling trong
mit phing clia n6, ¢6 kha néngltruyé'n Iuc ngang), cling nhu cét clla ¢ac cau can: /1y theo Bang A.
c) Bai vdi cac ciu kién ca gian va vom: J, |ay theo Bang B, | |

- Béng A - Chiéu dai tinh toén /, cla cot nha mét ting

Gi4 trj 1, khi tinh trong miit phdng
, ' | ' h o vudng gqc vdi khung ngang
hoic song song véi truc ciu
| khung ngang - can khi
Djc trung _hoi¥c vubdng o chong cé
' gbc vdi truc ong co
cdu can céc giing trong mit phing
cua hang cdt doc hoic c:ua_
cic gdi neo |
Phincdt |khengtientyc! - 15 H, 0.8 H, 1,2H,
& dudi dam -
khi ké dén ciu true. lién tuc 1,2 Hl 0.8 Hl - 0,8 Hl
tai trong do | ' ' |
cau truc Phén Cﬁ[ khdng lién tuc 2-0H2 1.9 Hz 2,0 Hg
o " Hrén dam cdu _ —
Nha cé ciu truc lién tuc 2,0 H2 15 Hz 1.5 H2
truc Phan cit mot nhip 15H 08 H, 12H
khi khéng | dudiddm — . e
ké d‘é’n téi cﬁu truc nhiéu nhip 1|2H 0,8 Hl 112 H
trgng do Phén Cgt o khﬁng Iién tuc 2,5 Hg 1.9 Hz 2,0 Hz
cautruc |trén ddm cAuf— _ '
. tfﬂﬂ !;én t%fc 210 H2 1i5 H2 115 Hz‘ T
.| Phinopt |  motnhip \5H 0.8 H 12H
Nhakhéng | —
_ - 5t tré 25H O0H -
¢6 cAu true Phin ¢t trén 5, 2,0H, 25H,
. » mot nhip 15 H 08 H 1.2 H
cdt ch tiét dieén khéng doi PR
= ‘ J nhidu nhip 12 H 0,8 H 1,2 H
Cau can khi c6 ddm cutryc | khong lién tuc 2,0 H, 0,8 H, 1.5H,

| Trung tam nao tao xay db‘ng'VIETCONS
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PHY LYC 137
lién tuc 1.5 H, 08 H, 1,0‘H’l
 khi lién két gilra cot a0 khép 20H 1,0 H 20 H
dudng dng va nhip citng 15H 0.7H 15H

Ky higu:
H _ chieu cao toan bd cla cdt tnh {if mat trén mong d&n ket cau ngang {(gian k&o ho#c thanh xién cla
dam d8 vi kdo) trong mat phing tu'clng (ng: |

! _ chi&u cao phan c6t dudi (tinh tir m#t trén cha méng dé'ntmat dudl ddm cdu true).

2 _ chiéu cao phén c6t trén (tinh tir mat trén clia béc cot d&n két cu ngang trong mit phing tuong tng).
Ghi chii: N&u cb lién két dén dinh cdt trong nha cb cdu truc, chidu cao tinh toan ph&n cot trén trong mat

phing chita truc hang cét doc 18y bing Hﬂ. |

Bang B - Chiéu dai tinh ton 10 cla cau kién gian va vém

| Chiéu dai tinh toan
Loal cdu kién I, ctia cdu kign gian
. ' L |  vavém
kigni%c:;;n trong mét phdng ¢ <(1/8)A, - oer
a) Thanh canh gran e <(/8h 087 ..
trén khi tinh toan 451 véﬂr phén du6i cifa trd, khi
st | Mgl letimen | )
Trong cac tru'ang hgp con lai 0,91
b) Thanh xién va trong m&t phing clia gian 0,81
tha:}:hdtiné%khl ! ngoal mit phing b, 1B, <1,5 091
la gian b /b215 081
2. Vom | o - 3 khédp 0,580L
K e v _ 2Kknép 0,540 L
khdng khép . 0,365 L
khi tinh ngoai mat phdng vom (bat ky) L
Ghi chu: |
— chiéu dhi cu kién tinh theo tAm cla cac ndt; con 46l val thanh cénh trén clia glan khi tinh toan trong
mat phéng cla gian, | ia khoang cach glita cac nut lién két ching; - =
{L - chiéu dal vom dgc theo tnyc h!nh hoc clia né; khi tinh toan ngoai mit phﬁng vﬁm L 13 khoang cach gilta
cac diém lién két né theo phudng vudng gbc v mit phéng vbm:
~ chiéu cao tiét dién thanh canh trén ctia gian; |
'! b.,, b, — bé rdng tiét didn tuung (mg cua thanh canh trén va thanh dﬂhg (thanh xlén) cia dén
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138 KHUNG BETONG COT THEP TOAN KHOI

Phu luc 14. Tai trong tiéw chudn phan hﬂ'déu trén sin va cfiv thang

B | T4i trong tidu chusn (daN/m?
Loai phdng Loal nha va cong trinh ere ( )
Toan phdn | Phédn dai han
1. Phong ngi a) Khach san, bdnh vian, trai giam 200 70
| b) Nha & kldu cin hd, nha tré, mau gido, trudng _'
hoc nbi trd, nha ngh] nhi huu &l nha didu 150 30
| duﬁng... |
2. Phdng 4n, phdng |a) Nha & kidu can hd 150 30
khéch, bubng vé b} Nha trd, méu gido, trudng hoc, nha nghi, nha
sinh, phong tdm, huw tri, nha dléu dudng, khach san, bénh vién, trai 200 70
phong bida giam, tru 80 cd quan, nha may _ _
3. Bép, phong gist  |a) Nha & kldu cin hé 150 130
b) Nha trd, méu gido, trudng hoc, nha nghi, nha |
S o e, nhé Gidu. di.fang, Khach san, bénh vian. trai_ L.300 oo A0 )
i SR RIRY e g
| . Van phbng, pht‘.}ng Tru 88 cd quan, midng hnc bénh vién, ngan héng, 200
thl nghiém cd s@ nghién cttu khoa hnc | |
5. Phong nai hd,  INha & cao tdng, cd quan, trudng hoc, nha nghl,
phong ‘1‘5“9 cd va|nha huu tri, nha diéu dudng, khach san, bénh vién,
quat... ké ca trai giam, cd sd nghién ctu khoa hoc - 750 750
|khéi Iugng may '-
6. Phdng doc sach  |a) C6 a4t gia sach | | 1400 140
| : b) Khﬁng dat gia sach - .~ 200 : 70
~|7. Nha hang ‘|a) An uéng, glal khat o 300 | 100
b) Trién 13m, trung bay, cifa hang | 400 140
8. Phdng hoi hop,  |a) C6 ghé gin cé dinh '- 400 140
khiéu vO, phong dgi, |b) Khéng cé ghé gén ¢§ dinh _ 900 180
phong khan gia, . L .
. |phéng hoa nhac,
phong thé thao,
khan dai | |
9. San khau Tai trong cho 1 mét chiéu cao vét liéu chat kho: 750 1 270
10. Kho | a)r"Kho sach luu (rir (sach holic tai liéu xép day| 480/1m 480/1m
| - |dac)
b} Kho sach d cac thu vién | " 240/tm 240/1m
¢) Kho gidy R | 400/1m - 400/1m
d) Kho Lanh o 500/1m 500/1m
111. Phong hoc Trudng hoc 200 70
112. Xudng a) Xudng dc - 2000 - 70 |
b) Xudng sifa chira bio dl.rang xe ¢b trong tai 500 -
2500kg | | |
¢} Phong 1dn c6 l&p may va cb dudng di fai o 400 -
13. Phéng &p mai  |cac loal nha - 70 -
- 1:"- Ban cdng ‘1"5’ 16123 Tai trong phan bd déu trén timg dai trén dten
gla tich réng 0,8 m doc theo lan can, ban cong, légia | |
b, Tai trong phan b déu trén toan b dién tich ban 400 140
cdng, ldgia dudc xét dén ndu ac dung cha nd bat
Igi han khi 18y theo muc a
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Phu luc 14. Tii trong tiéu chudn phan b6 déu trén san va cdu thang- (tiép)

| Tai trong tidu chuin
Loal phéng Loal nha va ¢dng trinh - {daN/m?)

| Toan phdn | Phin dai han
15. Sanh, phong | a) Phong ngd, van phdng, phang thi nghiém, phéng 300 100

giai lao, cdu thang, | bp, phéng glat, phong va sinh, phong ki thuat -

hanh lang thong véi | b) Phdng doc, nha hang, phdng héi hop, khiéu vii,

cac phong phong dgl, phdang khan gia, phdng hoa nhac, phong 400 140
thé thao, kho, ban cong, légia . 500 180
c) San khau |
16.Géac Iing - - | - 75 .
17. Trai chin nudi a) Gia stc nhé | > 200 270
b) Gia suc Ian : 2 500 > 180
| 18. Mai bang c6 s | a) Phan mal co thé tap trung déng ngudi (di ra tu _ |
dung . | cac phdng san xuat, giang dudng, cac phonglén) | 400" ~ |- 140 -
R I b) Phan maidung dé nghingei - - .. .. ..{.. 150 - 1. . B0O. .
¢c) Cac phén khac ' 50 -
19. Mai bang khéng | a) Mai ngdi, mai fibré xi mang, méi tén va cac mai
sif dung tuang ty, tran v6i rom, trén bé tdng dé tai chd khong
c6 ngudi di lai, chi c6 ngudi di lai sifa chita, chua ké
cac thiét bj dién nudc, théng hoi néu cé 30 -

b) Mai bang, mai ddc béing bé tng c6t thép, mang
nudc ma hat, trén bé téng 14p ghép khong cé ngudi
di lai, chi c6 ngudi di lai sita chifa, chua ké cac thiét 75 -
bi dién nudc, théng haoi néu cb .

20. San nha ga va

bén tau dién ngam : 400 140
21.Garad 6 budng cho xe chay, déc lén xuéng dung cho xe
con, xe khach va xe tai nhe c6 tdng khsi lugng < 500 180
2500kg
Chu thich:

1) Tai trong néu & muc 13 phy luc 14 dudgc ké trén dién tich khéng dxt thiét bi va vat lidu.

2) Tai trong néu d muc 14 phu luc 14 diing d8 tinh cac két c4u chiu Iuc cla ban cdng, 16gia. Khi tinh cac két
cdu tudng, c6t, méng dd ban cdng, ldgia thi tai trong trén ban cdng, |6gia 1ay bang tai trong cac phong
chinh k& ngay d6 va dugdc giam theo céc chi dan clia phu luc 16. |

3) Mai hat hoAic mang nudc lam viéc kidu cdng xon dude tinh vdi tai trong tap trung thdng ding A4t & mép
ngoai. Gia tri tiéu chuan cda tai trong tap trung Idy bing 75 daN trén mét mét dai doc tudng. BSi vl nhiing
mai hit hoic mang nudic cé chiéu dai doc tudng dudi mét mét van 1dy mét tai trong tap trung bang 75daN.
Hé s6 d6 tin cay d6i véi tai trong tap trung nay bang 1,3. Sau khi tinh theo tai trong tap trung phai kiém tra
fai tai phan phéi déu. Gia trj tidu chudn clia tai trong phan phéi déu I3y theo muc 19b phu luc 14.

4) Gia tri cia phan tai trong dai han déi v6i nha va cac phong néu & muc luc 12, 13, 16, 17, 18¢, va 19 phu
luc 14 dudc xac dinh theo thiét k&€ cong nghé. | : |

5) Gia trj cha tai trong ddi vdi trai chan nudi trong muc 17 phu luc 14 cin xac dinh theo thiét k& céng nghé.

6) Tai trong do khél lugng vach ngén tam thdi phai I3y theo cu tao, vi trf dic diém tua Ién san va treo vao
tudng cia chang. Khi tinh cac b phan khac nhau, tai trong nay c6 thé Idy: "

+ Theo tac dung thuc té&:
+ Nhu mét tai trong phéan phdi déu khac. Khi dé tai trong phu nay dugc thiét Iap bing tinh toan theo sd dd
du kién sdp xép cac vach ngén va 8y khéng dudi 75 daN/m2.
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Phu luc 15. Céc gi tri ciia hé s6 d6 tin cay (hé s¢ vuot tai) d6i véi tal trong thing dimg

‘a, Hé 50 dd tin cay d6l vdi céc tal trong do trqng lu'qng két cdu xﬁy dung va dit 8y theo bing sau:

Céc kat c8u va dat S Hé $0 vugt tai
1- Thép li1..-l!ll‘-ll"l!‘l'il‘l‘I!#‘I"!i*-&l"ii‘tI#1IIttiil'i‘ii"ﬁiliﬁ‘f“"f"l*""-".““"‘--‘....-'.' 1105
2. Bé tdng ¢6 khéi lugng thé tich 1én hon 1600 kG/m?, bé tong'ctt thép, gach @4,
“gach d4 co cdt thép, go 11
3. B& téng c6 khéi lugng thé tich khéng 1n han 1600 kG/m’, cac vét liéu ngiin.
cach, céc Ip trat va hoan thign (t3m, v, cac vat iigu cudn, igp phi, idp vita 16t
...) tuy theo diéu kién san xust : + Trong nha may - 1,2
............................................... 13
+ Ngoai cong truong - 14
| 1,15
4, DAL NGUYBNTNG......oeveireerinsriereimusesrensessreeeetsinansiererssiasennsinennnsesnsessesn
3R 2 { s - o U OO SN AP OPPPPOON

b, H& sé dé tin cdy dsi voi t.’d trong phén phm déu trén san va cﬁu thang Iay bﬁng
— 1,3 khi tai trong tidu chudn nhd han 200 daN/m?,
- = 1,2 khi tai trong tiéu chudn ton hdn ho.’,-ic bing 200daNlm2

Phu luc 16. Cﬂc qui dinh vé giam tat trong khi tinh todn sin, dﬁm, ct va méng

a, Kh! tinh dﬁm chinh, ddm phl,l, hidn s&n. cqt vﬁ méng, tai trqng todan phﬁn trong phu luc 14 dudc
phép gidm nhy sau: |

+ DBt vl cac phbng néu g muc 1,2,3,4,5 phu lyc 14 nhén vpi hé 56' 7 (kht A >A,.= 9 rn'*' )
. 08 _ o
=0, 4
Ym0 R
trong dé A: - dign tlch chlu ta'll tlnh b&ing mét vuﬁng ~
+ Pgi véi céc phdng néu & muc 6, 7, 8, 10 12, 14 phu luc 14 nhén \.rﬂi he 50 wﬂ, (khi A>A,= 36 m’ )
- .06 |
-05+
_"" T JATA
Chil thich:

- Khl tinh toén trUUng chlu tal cua mot sén; glé tr] tal trong duuc glarn tuy theo didn t{ch chzu tai A clia két
céu (ban aan, dﬁrn) g8l lan tudng.

~ Trong nha kho, ga ra va nh3 sén xuﬁ'l cho phép gidm tai trong theo chi dan cda céc qui triinh tuung ﬂ'ng
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b. Khi xac dinh lyc doc d& tinh cét, tudng va méng chiu tii trong tir hai san trd Ién gid trj cac tai
trong & phu luc 14 duge phép gidm biang cdch nhan véi hé sé y,

+ DSi vdi cac phong ndu & myc 1, 2, 3, 4, 5 phu luc 14

w _,04 W.M

~0,4

'JH .

khi A >A.= 9 m?.

+ DGi vdi cac phbng néu d myc 6, 7, 8, 10, 12, 14 phu luc 14 -

~-0,6

Vo = 0,5+ LA

trong 46:; v, , W a2 dl.rgc xac dinh tudng (ng theo muc a, .
. S§ san dat tai trén tiét dién dang xét cAn k& dén khi tinh toan tai trong.

Chu thich:

n

khi:A>A,= 36 m?,

~ Khi XAC dinh md men udn trong cét va tudng cin xet giam t3i theo muc a, & cac dim chinh va ddm phu

goi 1én cot va tl.rdng deo.

Phu luc 17. Gl tri ap luc gié W, (daN/m?)

Viing ap Iuc gio6 trén ban dﬁ

H

- Hi

Y

W,, (daN/m?)

65 -

95

125

155

- 185

 Chif thich:

~ Péi v4l ving anh huang cta béo duqa dénh gié {4 yéu { phu luc 18), gié tri ctha Ap Iyc gid Wu dudc giam

di 10daN/m2 dgi véi vang I-A, 12 dai/m? d6i vdi ving H-A va 15° daN/m? dgi voi ving Tii-A.

Phu luc 18. Phan viing 4p luc gi6 theo dia danh hanh chinh

Dja danh Viing Bia danh Viing
1.Tha D Ha Néi e 26, Lam Déng 1A
2. Thénh phd H8 Ch{ Minh LA 27. Lang Son LA |
3. Thanh phd Hai Phong .8 28. Lao Cai A
4. An Giang | LA § 28. Long An | .I.A
5. BA Ria - Viing Tau 1A 30, Minh Hal ii.A
6. BAc Thai | 31. Nam Ha

- Théi Nguyén .8 - Nam Binh v.B

- Bic Cén LA - Ha Nam n.e
7.B6nTre "WA  {32.NgheAn B
8. Binh-Bjnh A 33. Ninh Binh Iv.B
9. Binh Thusn A 34, Ninh Thuan A
10. Cao Bang LA 35. Phu Yén in.B
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Bia danh - Ving . . Bja danh Ving
11. Cén Tho LA 6. Quéng Binh 1.8
12. Dic Lic LA 37. Quang Nam- Ba Ning .8
13. Ddng Nai LA 38. Quang Ngai 1.8
14. Bdng Thap LA 39. Quang Ninh .8
15. Gia Lai LA 40, Quang Trj 11.B
16. Ha Bic | 44, Séc Trang LA
: B4c Giang I.B 42, Séng Bé A
| -BlcNimn s |4somia A
\7. Ha Giang : ;.A, S Tléy.N'inlh o 1A
18. Ha Tay 1.8 45. Thai Binh IV.B
19. Ha Tinh VB 46, Thanh Hoa iv.é
20. H&i Hung 47. Thira Thién Hué 1.8
| - H&i Duong s 48. Tién Giang 1A
- Hung Y&n ii.g 49. Tra Vinh LA
I21,H0& Binh LA 50. Tuyén Quang LA
22, Khénh Hoa A 51. Vinh Long LA
23. Kién Giang LA 52. Vinh Phu A
24.Kon Tum LA 53. Yan Bai LA
25, Lai Chau A
" Chil thich:

Viing 4p luc gid trén chi duge 1ay cho cac khu virc thanh phd ho#c thj xa tuong ing, c;‘;’:c ving cu thé khac
- trong tinh va thanh phd cdn xem thaém trong Tidu chudn “Tai trong va tac ddong TCVN 2737-1995”,

Phu luc 19. He s6 d6 tin cay ciia tii trong gi6 c6 ké dén thoi gian sir dung cﬁng trinh

Hé s6 tin céy y ddi vdi tai trong gté ldy bﬁng 1.2 tuong dng vdi nha va cdng trinh c6 thoi gian st dung gta
dlnh la 50 nam. Khi thdi gian s dung gia dinh khac di thl glé tri tinh to4n clia tat trong gi6 phéi thay doi
~ béng cach nhan vdi hé s3 trong bang sau:

Thdi gian sif dung gia dinh ( nam )

10 | 20

30

40

50

- 100

Hé 36 didu chinh tai trong gi6.

0,61 0,72

0,83

0,91

0,96

1

1,14
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Phy luc 20. Bing h¢ sd k ké dén su thay dél 4p lyc gi6 theo do cao va dang dia hinh

Dang dia hinh - - | S | :
DdcaoZ m A e €
3 . 1,00 - | 0.80 0.47
5 1,07 0,88 0,54
10 118 1,00 0,66
15 - 1,24 1,08 0,74
20 1,20 1,13 0,80
30 1,37 ‘ 1,22 089
A0 e B L 2B e b 08T
60 151 1,38 - 1,08
80 1,57 1,45 118
100 162 | 1,51 1,25
150 172 163 1,40
200 1,79 1,71 1,52
250 1,84 1,78 1,62
300 1,84 1,84 1,70
350 | 1,84 . 1,84 1,78
> 400 | 1,84 S 1,84 | 1,84
Chu thich:

~ Pija hinh dang A 1a dfa hinh trﬁng tréi, khong c6 ho#ic c6 rét It vat can cao khdng quéa 1,5m (bd bién
tho4ng, mt song, hd iIn, d8ng mudi, canh dong khdng cob cay cao..).

~  Dia hinh dang B la dia hinh tuong déi tréng trai, c6 mdt s8 vat can thua thét cao khdng qua 10m
(viing ngoai & it nha, thi trén, tang mac, rimg thua holic ring non,viing tréng cAy thua...)

~ Dia hinh dang C ia dia hinh bi che chén manh, co nhiéu vat can st nhau cao tir 10m trd ién (trong
thanh phé, vung ritng ram..} Cong trinh dU'Uc xem ia thudc dang dia hinh nao néu tinh chit cla

dang dia hinh d% khéng thay d8i trong khoang cach 30h khi h S 60 va 2km khi h > 60m tfnh tir mat
don gié clta cong trinh, h 1a chiéu cao cong trinh.

~  DB&i vt dd cao trung gian cho phép xac dinh gié tri k bang cach ndi suy tuyén tinh. *

~  Khi x&c dinh tai trong gié cho mat cdng trinh, d&i vdi cac hudng gié khac nhau c6 thé cb dang dia
hinh khac nhau.

~  Khi mat dat xung quanh nha va céng trinh khﬁng bing phing thi mdc chuén dé tinh d6 cao diudc
xac dinh theo phu luc 21.
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- Phu luc 21. Phuong phap xdc dinh mdc chuén tinh d6 cao nha va céng trinh

Kh[ xac dinh hé s6 k trong phu luc 20 néu mit dat xung quanh nha va cong trinh khong b&ng phing thi
méc chudn d& tinh 6 cao Z dugc x4c djnh nhy sau:

~  Trudng hgp mit dat cé 49 déc nhd so véi phudng nam ngang 7 < 0, 3 'd6 cao z dugc ké tir mat dt
dat nha va cong trinh tdi diém cdn xét.

- Trdng hgp mat d4t c6 a6 ddc.0,3 < / < 2, dd cao z dudc k& tir mat cao tinh quy ubc 2,

- thédp hdn so véi mit dat thuc t6i diém cadn xét. Mat. cao trinh quy LruG Z, dudc xac dlnh theo hinh
G1 |

Hink G1. |
~ Bén tréi didm A : 2o = Zy
Trén dogn BC : Zo = H(2 - )11,7

Bén phdi digm D : 2o = 22

Trén doan AB va CD Xdc dinh Zo Mng phuong phap néi suy tuyén tink

~  Trudng hgp mat d&t c6 a6 dc an i 2 2, mat cao trinh quy udc 2, d& tinh 4o cao Z thdp hon mat dat,
thue dudc xac dinh theo hinh G2

Zi .H_
 Zoaly
* g o ,._r*- : i" » :

Ben&IC:Z,=Z,
Bén phdi i€m D: Z, = Z,
Trén doan CD:. X&c djnh Z, bAng phifong phéap ndl suy tuyén tinh .
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Phu luc 23. Bang chuyén ddi don vi ky thuat cii sang hé don vi SI
Pai lugng | Pon vi ky H§ don v| S Quan hé chuyén dal
thuat ca Tén goi Ky hléu
Luc kG Niuton N 1%kG=9,81 N~ 10 N
t Kil& Niuton kN " 1kN =1000 N; 1t=9,81 kN = 10 kN
méga Niuton MN 1 MN = 1000 kN = 1000000 N
Mdmen kGm Niuton mét Nm kGm = 9,81 Nm ~ 10 Nm
tm Kild Niutgn mét | kNm | 1 tm = 9,81 kNm ~ 10 kNm; 1 kNm = 10° Nmm
(g sudt | kG/mm? Niuton / mm? | N/mm? 1 Pa=1N/m?=~ 0,1 kG/m?
I a0 [ kGrenr Pascan Pa 1'kPa = 1000 Pa = 1000 N/mm? = 100 kG/n?
dan héi Ym* | mégaPascan | MPa 1 MPa = 1000000 Pa = 1000 kPa » 100000

kG/m?
1 MPa =1 N/mm?
1 kG/mm? = 9,81 N/mm? ~ 10 N/mm?2

1 kG/cm? = 9,81x10*' N/m2» 0,1 MN/m? = 0,1
MPa -

1 kG/m?2=9,81 N/m2=9,81Pa~ 10 N/m?= 1
daN/m?

http://www.vietcons.org

Trung tam nao tao xay dong VIETCONS




TAILIEU THAM KHAO | 153

TAI LIEU THAM KHAO

1. Ngé Thé Phong, Ly Trdn Cuomg, Trinh Kim Dam, Nguyén Lé Ninh.
Két cdu bétong cot thép (phdn két cdu nha cia).
~ Nha xu4t ban Khoa hoc va K¢ thuat, Ha Noi, 2001.

2. TCXDVN 356:2005.
Két cdu bétong va bétong cot thép - Tiéu chudn thiét ké;
3. Phan Quang Minh, Ngé Thé Phong, Nguyén Dinh Cng.
| Két cdu béténg cot thép (Phdn cdu kién co bdn).
Nha xuit ban Khoa hoc va k¥ thuat, Ha Né1, 2006.

4. Phan Minh Tudn.

Tinh todn cuong dé trén tiét dién nghiéng cia cdu kién bé tong cot thép chiu
uén theo TCXDVN 356-2005.

Luin van Thac s§ K¢ thuat, Ha Néi, 2007.

5. Trinh Kim Pam, Lé Bd Hué.
Khung bé téng cét thép.
Nha xuat ban Khoa hoc va K§ thuat, Ha Néi, 1997.

6. Nguyén Dinh Cong, Lgi Vin Thanh,
San béténg cot thép todan khoi.
Nha xuit bdn Khoa hoc va K¢ thuat, Ha Néi, 2003.

7. Bondarenko B M, Konchunov BY.
Racchetnnue modelu culvogo coprotuvlenua Zelezobetona.
ACB, Macxkva, 2004.

8. Bondarenko B M.
Zelezobetonnwe u Kamennue Konctrukci.
ACB, Macxkva, 2004, |

9, Kumpliak O G, Bondusep A M.
Zelezobetonnwe Konctrukci.
ACB, Macxkva, 2003,

Trung tam nao tao xay dong VIETCONS
http://www.vietcons.org



154 | KHUNG BETONG COT THEP TOAN KHO!

MUC LUC

,
Ldi n6i da | : ' e 3
i NOT QU .......cooiiiiiiiiicn b s i st s s s r s sas s v s s s e va s s bbb s s s s b e e sy e e b e vevvasnes

PHAN 1 LY THUYET TINH TOAN VA CAU TAO KHUNG BETONG COT THEP
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LKhainiegmchung ............oovvvviciiineiineennnn vy ; .................. 7
I Lua chon gidl Phap K&t CAU SAN..........c.o. oo vcerieereecreenerrmsecssssersesssssssasssersssssassensresesess 8
1. Chon gidi PhAp K&L GAU SAN.........ccoieviiieeirensne s seese s rasess st sasanes rerereerseeninenieeees 8
2. Chon chléu GAY SAN tiiiiivecrrirecrenavensssaetsesresneeresssnessasstretsnsrnssanesessonsesestsesssnstaoresssrasanen. L1
lIL. B& tri hé chiu luc cia nha khong eereeeeranneen et erereereeereebenenn, 13
IV. Lya chon sd b kich thudc tigt dién cac cau Kidn .........c.cievevrnennnens reererensaeannenes 14
1. Tiét dién dadm khung ........... eeeeeessreisseernntr et atesarasaenhen s aantaeneasresenesaneansenenana pare ses 14
2. Kich thUSC GOt ......ocvviiiiiiiininc e e e e enes ................ DR 16
V. Lua Mt biing b tri hé K&t GEU ChiU IEC ..v.vvvveeereecere e es e S 17
CHUONG 2 LAP SO DO TINH TOAN KHUNG.......ccoecenrveriensetimsensiresessessemstssssssnssonas 18
I. S6 dd hinh hoc va mé hinh két ¢3u KhUNQ .........c.ccoionvieninn i ereressasanes 18
1. 53 86 hinh hoe clia hd K&t CAU VA G KNUNG.....vecreeeeercemeemmeeesiveresseeersesessisessanienerees 18
2. M6 hinh K&t &t khung......ccresceesee. R e 20
1. Xac dinh tai trong don Vi..........cc i e s 21
1. TINR BB eecenrecnereerinccarersirierennsnesssnessncassressaesssasssesssssssnssacrsasaresvassaensasesarsasassesssssses 22
2. Hoat tal NG ..o e vessees e Ceeueehe bt b e e et oAbt enfeandareandantennes 25
3. TAI trong NGANG O QIO ..cvuevcurirerercrierircrsssenssesssessessssersarcssessessaevsesssseossessssnssessssronsesss 25
L Xac dinh tal trong tinh tac dung vao khung .........coccenrireeeneen, nnrrerares srersneseienane 26
1, TAIUTONG PIAN DB..vvvrvvvvenriesisseesesaesssssenssesesasesessssessesssasssossssseseseseiassesssesosessssens 26
2. TAIIONG LD tFUNG...coveiriiiis i s csenssebssentsssesensssetesseessssesssntessssesansaansessesssenesssesss 32
3. LAp 5O A0 tAc dUNQG CUA TNN 1A ...viiveecceeiiiescorerverercsneesssiessesnssossesessasnssrsseesances rererrees 35
V. X4&c dinh hoat tal dimg tac dung vao KhUNG .......ccccceviivieiienereresirisenesarsesrvesnes 30
V. Xac djnh tai trong gié tac dung vao khung........ 4eeerenettenencnesersinntrrensarnsansrannesensesaran 37
1, Phdn gi6 phan b& doc thao ChiBu a0 KRUNG.........ewusereerusessseesresssssesesssnsesesesesssenns 37

Trung tam nao tao xay dong VIETCONS
http://www.vietcons.org



MUC LYC | | | . 155

‘2. Phan tai trong gi6 tac dung trén mai .......... et re e e an et s et teneeemrs s e setene 37
'CHUONG 3 XAC DINH NOI LUC VA T6 HOP NOI LUC ..oeon.. .. et 39
I. Cach xac dinh ndi fuc do timg 10ai tAT tTONQ.......ceeeireieeeeeeee e oo e 39
ILTOhOP NOT IUC........eeeeeeetecrteiei st ceasee e seonenanens sttt te s, 40
CHUONG 4 TINH TOAN VA CAU TAO THEP KHUNG ....vcoeeeeeoeoeeoeooo oo 48
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