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LOINOI PAU

Sau hon 5 nam hoc tdp tai truong Pai Hoc Dan Ldp Hdi Phong. Duoi sy day
do, chi bdo tdn tinh ciia cdc thay, c6 trong truong. Em da tich luj dwoc lrong kién
thirc can thiét dé lam hanh trang cho sw nghiép sau nay.

Qua ky lam do dn tot nghiép két thiic khod hoc 2010 — 2015 ciia Khoa Xay
dung cdc thdy, cé di cho em hiéu biét thém dwoc rat nhiéu diéu bé ich. Giip em tir
tin hon sau khi ra truong, dé tré thanh mot ngwoi ky sw xdy dung tham gia vao ddi
ngii nhitng nguoi lam cong tdc xdy dung.

Em xin bay t6 long biét on sdu sdc va xin ghi nhé céng lao day dé cia thdy
c6 doi véi em. Qua ddy em ciing xin cam on gia dinh, bé ban va nhitng nguoi than
dd danh cho em nhitng tinh cdm tét dep nhat.

Trong qua trinh thyc hién do an em da dwoc sw giup do chi bao tan tinh cua
cdc thdy gido:

Thay gido: Ts. Podan Vin Dudn, hieéng dan phan kién triic va két cdu

Thdy gi4o: GVC.KS. Lwong Anh Tudn , huéng dan phan thi cong
Da tdn tinh hwéng dan, chi bao em trong qud trinh lam dé an tét nghiép, givip em
hoan thanh dwoc nhiém vu ma truong da giao. Em ciing xin cam on cdc thay cé
gido trong truong Dai Hoc Déin Lap Hdai Phong da tan tinh ddy bdo trong sudt
qua trinh em hoc tap tai truong.

Trong qud trinh lam do dn, mdc di em dd hét sirc ¢é gang dé hodan thanh tot
nhiém vu dwoc giao. Nhung do kién thitc con han ché, thiéu kinh nghiém thuc 1é va
thoi gian lam d6 an cé han nén khé tranh khéi nhitng thiéu sét. Vi vdy em rdt mong

nhan dwoc sy chi bao, giup do cua cac thdy co.

Em xin chan thanh cam on ! Hai Phong, ngay 08 thang 1 nam 2015
Sinh vién
Pham Son Hdi
Lép XD1401D
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CHUONG 1: GIOI THIEU CHUNG
1.1 Giéi thi€u cong trinh
Tén Dé Tai : TRU SO CONG TY PONG HAI
HIEP SON -KINH MON —HAI DUONG
Pic diém vé sir dung: Cong trinh Tru sé cong ty Pong Hai Hiép Son-Kinh
MOn-Hai Duong 1a cong trinh doc 1ap dang duoc xay dung ¢ Huyén Kinh Mon-Hai
Duong. Cong trinh gém 8 tang ndi va mot ting ham,nira chim ntra ndi ¢ tong chiéu
cao 33,30m, dién tich xay dung 1065,80m?,
Tang trét 1am gara dé xe.Tir ting 2 dén tang 8 13 vin phong lam viée va khu
trung bay trién 1am.
Cong trinh dugc xay dung tai vi tri thoang dep, hudng ra duong giao thong tao ra su
hai hoa va hop li cho tong thé Huyén Kinh Mon..
1.2 Giai phap kién tric
1.2.1. Giai phap mit bang.
Cong trinh c6 8 ting ndi va mot ting trét nira chim nira ndi c6 mit bang .
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1.2.2. Giii phap mat dirng
Toa nha duoc xay dung & khu trung tam cua thanh pho nén dugc thiét k& véi
mot dang vé hién dai, sang trong, ma van phéng khodng, tao diém nhin nhung

khong lam v& canh quan xung quanh.
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1.2.3.Giai phap cAu tao va mit cit:
Nha sir dung hé khung bé tong cdt thép d6 theo phwong phéap toan khéi, co hé

ludi cot khung dam san.
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1.3. Cac gidi phap ky thuat twong @ng ctia cong trinh:
1.3.1.Giai phap thong gi6 chiéu sang.
MJi phong trong toa nha déu c6 hé thng ctra s6 va ctra di, phia mit ding 1a

cua kinh nén vi¢c thong gio va chiéu sang déu duoc dam bao.

Pham Son Hai - Lop XD11401D -31-



Tru so cong ty Pong Hai — Hiép Son — Kinh MOn — Hai Duong

1.4.2.Giai phap b tri giao thong.
Giao thong theo phuwong ngang trén mit bang co dic diém 1a cira di cua cac
phong déu mé ra hanh lang dan dén sanh cua tang.
Giao thong theo phuong ding gom hai thang b va thang may thuan tién cho
viéc di lai.
1.4.3.Giai phap cung cap dién nwéc va thong tin.

H¢ thong cdp nuée: Nude cip duoc ldy tir mang cap nudce bén ngoai khu vuc qua
d6ng ho do luu luong nude....

Hé thong thodt mede va thong hoi: Hé théng thoat nudc thai sinh hoat duoc thiét
ké cho tat ca cac khu vé sinh trong khu nha....

Hé théng cdp dién: Ngudn cung cdp dién cua cong trinh 13 dién 3 pha 4 day
380V/ 220V. Cung cap dién dong luc va chiéu sang cho toan cong trinh dugc lay tir
tram bién thé da xdy dung canh cong trinh...

He théng thong tin tin hiéu: Day dién thoai dung loai 4 161 dugc ludn trong 6ng
PVC va chon ngam trong tuong, tran. Dy tin hiéu angten ding cap dong, ludn
trong dng PVC chon ngam trong tudng...

1.4.4. Giai phap phong hoa.

BG tri hop voi chita chidy ¢ mdi sanh cau thang cua timg tang. Vi tri ctia hop
voi chita chay dugc bd tri sao cho nguoi ding thao tac dugc dé dang. Cac hop voi
chita chay dam bao cung cip nudc chita chay cho toan cong trinh khi c6 chay xay
ra...

Thang may chd hang c6 ngudn dién du phong nam trong mot phong cé cira
chju ltra dam bao an toan khi c6 su ¢d hoa hoan .

1.4.5. Cac giai phap ki thuat khac

Cong trinh c6 hé thong chdng sét dam bao cho cac thiét bi dién khong bi anh
hudng : Kim thu sét, lui dy thu sét chay xung quanh mai, hé théng day dam va
coc ndi dat theo quy pham chéng sét hién hanh .

Mai duoc chéng thaim bang bitumen nam trén mot 16p bétong chéng tham
dac biét, hé théng thoat nudc mai ddm bao khong xdy ra ¢ dong nudc mua dan dén

giam kha nang chng tham.
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CHUONG 2: LUA CHON GIAI PHAP KET CAU
2.1. So' bd chon phwong an két ciu
- Hb so kién tric cong trinh
-. Tiéu chuén va quy pham ap dung trong tinh toan:
(Tt ca cac ciu kién trong cong trinh diéu dwgc tinh theo tiéu chuin Viét nam).
- TCVN 2737 — 1995 (Tai trong va tac dong — Tiéu chudn thiét ké)
- TCXDVN 356 -2005 (Két cau BT Va BTCT — Tiéu chuan thiét ké)
- Phwong an két cAu mong:

-Thong qua tai liéu khdo sat dia k¥ thuat, can clr vao tai trong cong trinh co

thé chon giai phap mong coc cho két cAu mong cua cong trinh.
- So' b vé hé thong chiu lie chinh cho cong trinh

- Bdi v6i cong trinh nay v6i quy mo 1a khong 16n gdm 9 tang, chiéu cao dinh
mai H = 33,300m, chon giai phap khung BTCT chiu luc, twong gach bao che. Pam
bao dugc kha nang chiu luc, tinh todn don gian, tao su linh hoat vé khong gian kién
triic, bién phap thi cong dé dang ciing nhu gidm dwgc gia thanh cta cong trinh.

- Két cu chiu lyc chinh cta cong trinh 1a hé khung BTCT két hop san suon
d6 toan khéi chiu lyc. Tudng ngin va bao che xay tudng gach chi 220 va 110. bé
t6ng cot thép do tai ché la hop 1y .

- Cdu thang: La dang ban thang c6 cdn , bac thang xay bang gach , hé
thdng lan can tay vin két hop bang thép, op go.
2.1.1Phén tich cic dang két cAu khung

2.1.1.1 Phwong an san
Trong cong trinh hé san c6 anh hudng rat 1on dén su 1am viéc khong gian cua
két cu.Viéc Iya chon phuong 4n san hop 1y 1a rat quan trong.Do vay, can phai c6
su phan tich dung dé lya chon ra phuong an phu hop véi két cau ctia cong trinh.
-Can cu vao:
+Pic diém kién tric va dic diém két cau,tai trong
+Co s¢ phan tich so bd ¢ trén.
+ Mit khac,dua vao thuc té hién nay Vi¢t nam dang st dung phé bién 1a
phuong an san suon Bé tong cdt thép do toan khoi..
2.1.1.2 Hé két ciu chiju hrc:
-Cong trinh thi cong 12 :”TRU SO CONG TY DONG HAI ” gom 9 tang c6 1
tang trét.Nhu vay c6 3 phuong an hé két ciu chiu lyc hién nay hay dung c6 thé ap
dung cho cong trinh:

+H¢ két cau vach cirng va 16i cirng
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+H¢ két cAu khung-giing (khung va vach cing)
+Hé két cau khung chiu luc
2.1.2.Phuwong an lya chon
Qua xem x¢&t dac diém cua hé két cau chiu luc trén,ap dung dac diém cua cong
trinh ,yéu cau kién tric v6i thoi gian va tai liéu c6 han em lwa chon phuong phép
tinh két cau cho cong trinh l1a hé két cau khung chiu lyec.
2.1.2.1. Lwa chon so @b tinh:

-V6i d6 chinh xac cho phép va phi hop v6i kha nang tinh toan hién nay ,d6 an st
dung so d6 dan hdi .Hé két cAu gom san suon BTCT toan khdi lién két v6i 161 thang
may va cot.

2.1.2.2. Tai trong

+Tai trong thang dimg trén san goém tinh tai va hoat tai .

+Tai trong chuyén tir san vao dam roi tir dam vao cot .

+Tai trong ngang: Tai trong gid tinh( v&i cong trinh co chiéu cao nhd hon 40 m
nén theo TCVN 2737-1995 ta khong phai xét dén thanh phan dong cua tai trong gio
va tai trong do 4p lyc dong dat gay ra)

2.1.2.3. Noi lwc va chuyén vi:

-bé xac dinh ndi luc va chuyén vi,str dung cac chuong trinh phén mém tinh két
cAu nhu SAP hay ETABS.Pay la nhitng chuwong trinh tinh toan két cAu rat manh
hién nay.Cac chuong trinh ndy tinh toan dua trén co sé cua phuong phap phan tir
hitu han ,so d6 dan hoi.

2.1.2.4. T hop ndi lire va tinh toan cot thép :

-Ta c6 thé st dung cic chuong trinh tu 14p bing ngdén ngit EXEL ,PASCAL...
céc chuong trinh nay c6 wu diém 1a tinh toan don gian ,ngén gon,dé dang va thuan
tién khi st dung chuong trinh hoac ta co thé dua vao chuong trinh phén mém
SAP2000 dé tinh toan va to hop sau d6 chon va bo tri cbt thép cé td hop va tinh
thép bang tay cho mot s6 phan tir hidu chinh két qua tinh .

2.1.3. Kich thwéc so bd ciia két cAu va vat liéu

+ Dam khung

- Dam chinh: DC nhip (1 = 7,3 m)

1
Chon so bd kich thude theo cong thire:hy = —.L
m
Trong d6 : L - Chiéu dai nhip
m, - H¢ )

Dam chinh m, = 8-12
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hy = 1—ijL: 1—ij73 0,608+ O9125m
8 12 8 12

Chon hy=0,7m=700mm..
=(0,3+0,5).h, =(0,3+0,5).0,70= 0,21+0,35 m
Chon by = 300mm.
— Tiét dién cac ddm chinh : b x h = 300 x 700mm.
- Chon tiét dién dam phu : DP1-DP2
Dam phy: My=12-20
hy —(i—i] L :(i—i) 7,3= ©,365+0,608 1 m
12 20 12 20
Chon hg = 0,4 m =400mm .
=(0,3+0,5).h, =(0,3+0,5).0,4= 0,12+0,2 m
Chon by = 220 mm.
=> Tiét dién cac dim phu doc nha DP1: chon bxh = 220x400 mm.
=> Tiét dién cac dAm phu ngang nha DP2: chon bxh = 220x400 mm.

+ Chon tiét di¢n san
S i . \ , D
Chiéu day ban xac dinh so bd theo cong thirc: h =—.|
m

Vi ban ké 4 canh, ban lién tuc 1dy m =45 .
Véi tai trong nho lay D = 1,1.
L: Canh ngén cua 0 ban; 1=3,65 m.
h =22 365=0,89(m).
45
Chon hy = 120 mm cho toan bd san nha va cic tang
+ Chon tiét dién cét
Tiét dién cot so bd chon theo cong thirc ( theo dk vé kha niang chiu lyc ) :
A, =k . N/R,
k = 1,2 véi cu kién chiu nén 1éch tam.
Ay: Dién tich tiét dién ngang cua cot.

N: Luc nén 1én nhét c6 thé xuit hién trong cot.

* Beé tong cot cap do bén B25 c6: Ry = 14,5

(Mpa)= 1,45 (KN/ m?)

* Tinh toan so by nhu sau :

7300
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- Tinh cot: V61 dién truyén tai cua cot 1on nhét(ccf)t truc C - 4) nhu hinh V€.
* Ttwr hinh v€ ta c6 : Dién truyén tai cua cot la:
-S. = 7,3.7,3= 53,29 (m?)
-N=S..g.n
n:lasd téng nha.
g=(1,1+1,5)T/m?=(11+ 15)KN/m>.

=>chon q= 11KN/m? Hinh 2.1 Dién truyén tai vao cot
=> Lyc doc do tai phan bd déu trén ban san 1a ;
Ncl =53,29.11.9=5275,71(KN)
* Vay: A = 1,2.N/R, = 1,2.5275,81/1,45 = 4366,10 (cm?)
=> Chgn A= (70 x70) (cm)
- Kiém tra tiét dién cot theo diéu kién 6n dinh: A < ﬂbgh =31dbi v6i cot khung.

- Gia thiét khung ngam vao mong ¢ do sau 1,2m.
- Kiém tra véi cot téng 1c6ddcaol=3,5+2,3=58m
lo= ©1=0,7.5,8=4,06 (m)
D6 manh A cua cot: A=1,/b=4,06/0,7=5,8< A =31

Viy tiét dién cot Fy= (70x70) (cm) thoa man diéu kién 6n dinh.
- Kiém tra @0 manh A cta cot:
A=l/b=vl/b=0,7.35/0,7=35 < A, =31=>Pam bao diéu kién 6n dinh

+ Vat liéu xay dung:
+ Bé tong mong va dim san cong trinh dung bé tong cip do bén B20
Rp,=11,5 MPa; Rp=0,9 MPa
+ B8 tong cot cong trinh ding bé tong cap do bén B25
R,=14,5 MPa; Rp=1,05 MPa
+ Cbt thép CI cho céc loai thép c6 duong kinh nhé hon 10:
Rs = Ryc=225 MPa
+ Cbt thép CII cho cac loai thép c6 duong kinh 16n hon hozc bang 10:
Rs=Rs=280 MPa
+ Tudng ngan xay gach rong day 110 hodc 220 bang vita XM M50#
+ Mai chdng tham va chong néng bang gach thong tim 4 16,cing gach 14 nem.
2.2. TINH TOAN TAI TRONG TAC DUNG LEN KHUNG K2( TRUC 2)
2.2.1.Tinh tai
Tur cac 16p cAu tao clia san ,mai ta xac dinh duoc tinh tai tic dung nhu sau :

- Tai trong tiéu chun phan b déu trén 1m? san cho timg 16p: g°= 8i xvi
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- Tai trong tinh toan phan bd déu trén 1m? san cho timg 16p: g = g™ x ni

Trong d6 : + &; 1a chiéu day 16p thu i

+ v la Trong lugng riéng 16p thir i

: +n; la Hé sb vuot tai 16p tht i

+ Tai trong trén 1m? san, tuong:(chi tinh véi cac loai san ké khung dang tinh)

Bang 2.1 : T4i san seno

Céc 16p san & (m) |y (KN/m®) | g°(KN/m) n g"(KN/m?
- Cac 16p vita chdng thim | 0,005 18 0,09 1,3 0,117
- Ban san BTCT chiu luc 0,12 25 3 1,1 3,3
- L6p vita trat 0,015 18 0,27 1,3 0,351
- Tong tinh tdi: 3,36 3,768
Bang 2.2 : Tinh tadi 16p san mai
STT Céc 16p san S(M)y(KN/m®) |g°(KN/m?)| n |g"(KN/m?)
1 | Lat hai 16p gach 14 nem chéng néng |0,04 18 0,72 1,1 0,792
2 Vita 16t #75 0,02 18 036 |13 0468
3 | Bétong chong tham (khong thép) [0,04) 25 1 1,1 1,1
4 Bé tong day 120 0,12 25 3 1,1 3,3
5 Vita trat tran 0,02 18 0,36 1,3 | 0,468
Téng tinh tdi 5,44 6,128
Bang 2.3 : Tinh tai 16p san co ban
STT Caclopsan | 8(m) |[y(KN/m)|g“(KN/mY)| n g" (KN/m?)
1 Lat Gach ceramic| 0,01 20 0,2 1,1 0,22
2 Vita 16t #50 0,015 18 0,27 1,3 0,351
3 | Bétongday 120 | 0,12 25 3 1,1 3,3
4 Vita trat tran | 0,015 18 0,27 1,3 0,351
Tong tinh tai 3,74 4,222
Bang 2.4 : Tinh tai 16p san we
STT Cac 16p san 8 (m) |y (KN/M3) |g°(KN/m?)| n |g“(KN/m?)
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1 Gach l1at chéng tron | 0,008 20 0,16 1,1 | 0,176
2 Vira 16t #50 0,03 18 0,54 1,3 | 0,702
3 Vita chéng tham 0,02 18 0,36 1,3 | 0,468
4 Bé téng day 120 0,12 25 3 1,1 3,3
5 Vita trat tran 0,015 18 0,27 1,3 | 0,351
6 | Thiét bi vé sinh + ki thuat 0,5 1,3 0,65
Tong tinh tai 4,83 5,647
Bang 2.5 : Tai trong tuwong 220
S thir tu Tai trong Sm) | v(KN/M® [g°KN/M)| n | g" (KN/m?)
1 - Gach 0,22 18 396 [1,1] 4,356
2 -L&p vita trat 0,03 18 054 [1,3] 0,702
3 - Tong tinh tai: 45 5,058
Bang 2.6 : Tai trong tuwong 110
S thirtyl Taitrong |8 (m)| v (KN/m®) |[g°(KN/m?)| n g" (KN/m?)
1 |- Gach 0,11 18 1,98 1,1 2,178
2 |-Lopviratrat | 0,03 18 0,54 1,3 0,702
3 |- Tong tinh tai: 2,52 2,88

+Tai trong céc loai san:

- Tai trong phan bd do san truyén vao khung dang tam giac mot phia duoc

tinh nhu sau: 0|

5

td g 'qmax

- Tai trong phan bd do san truyén vao khung dang hinh thang mét phia duoc

tinh nhu sau:

Qid = K Omax

Omax: Tai trong max do san truyén Vao. gmax=0,5.0s.11

+ Vi tai trong phan bé dang hinh chit nhat qui vé tai phan bo déu.

Oid = Qmax = 0,5.9 . |1 ;
I, : Canh ngan cta 6 san.

k: Hé s6 quy dbi tai trong duoc tinh riéng cho ting 6 ghi trong bang.

k=1-2.8"+ ; ﬂzzl—ll

"2

P
. )
o~ K 3
a L b
- w
L= |
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Hinh 2.2 : So d0 truyén tai trong

: . b
+ Tai trong tap trung truyén vaonut A:  Pp =P.
a+b
- A A x a
+ Tai trong tap trung truyén vaoniut B: Pg =P.
a+b
Bang 2.7 : Hé s6 tai trong ciia tirng 6
Tén o 11 12 B k
S1 3,650 3,650 0,500 0,625
S3 1,280 3,650 0,175 0,944
S2 2,190 3,650 0,300 0,847
+So' do truyén tinh tdi vao khung truc 2
- Tang 1+9
> © m
} ‘ DP2 | ‘ DP2 M ‘ ‘ DP2 1 ‘ DP2 51
R | iR | B | 3 | |
B R R T B R L R B T B R 8 S TR T TR
£ NG IS 3 1% ik IS \
2| ! | ! | =89 | f—
@ i LD 2] =L N LN BN L |
3| | | | 557 | | | |
| s | 1 ik g 3k A T
— e |
| | | | | | | | |
\ i \ | M \ | \ i \
& /e o2 a2 2 o8 e /2

A

Mat bang phan tinh tai 1én khung K2 tang 1-9

A

3650

3650
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Béng 2.8 :Tinh tii phan b ting 1-9

KH Loai tai tac dung Gia tri (KN/m)
gl nhip AB 2 San tam giac S1 5/8 x 4,222 x 3,65/2 x 2= 9,6
Téng 9,6
g2 nhip B-C 2 San tam giac S1 5/8 x 4,222 x 3,65/2 x 2= 9,6
Téng 9,6
g3 nhip C-D 2 San tam giac S1 5/8 x 4,222 x 3,65/2 x 2= 9,6
Tong 9,6
g4 nhip D-E 2 San tam giac S1 5/8 x 4,222 x 3,65/2 x 2= 9,6
Téng 9,6
Bang 2.9 : Tai tip trung tang 1- 9
KH Loai tai tac dung Gia tri (KN)
TLBT dam ngang D1 |1,1x25x0,3x(0,7- 0,12)x3,65x2= 35
G1=G5 TLBT tuong 220 5,058x%(3,5-0,7)x7,3= 103,4
2San hinh tam giac S1 | 2x5/8x3,65/2x4,222x3,65= 35,2
Tong 173,6
=4 TLBT dam ngang D2 | 1,1x25x0,3x(0,7- 0,12)x7,3= 35
4San hinh tam giac S1 | 4x5/8x4,222x3,65/2x3,65= 71
Tong 106
TLBT dam ngang D3 |1,1x25x0,3x(0,7- 0,12)x7,3= 35
G3 TLBT tuong 220 5,058x(3,5-0,7)x7,3= 103,4
4 San hinh tam giac S1 | 4x5/8x4,222x3,65/2x3,65= 71
Tong 2094
GE=G8=G9 TLBT dam doc DP2 1,1x25x0,22x(0,4- 0,12)x7,3= 12,4
4 San hinh tam giac S1  |5/8x4,222x3,65/2x3,65x4= 71
Téng 83,4
TLBT dam doc DP2  |1,1x25x0,22x(0,4- 0,12)x7,3= 12,4
G7 4 San hinh tam giac S1  |5/8x4,222x3,65/2x3,65x4= 71
TLBT tuong 220 5,058x(3,5-0,4)x7,3= 1145
Téng 197,9

Pham Son Hai - Lép XD11401D

-40-




Tru so cong ty Pong Hai — Hiép Son — Kinh MOn — Hai Duong

- Tang mai
5 © -
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Mat bang phan tinh tai 1én khung K2 tdng mai
Bang 2.10 :Tinh tii phan b6 ting mai
KH Loai tdi tac dung Gia tri (KN/m)
9,'=9;=
95 =9, 2 San hinh tam giac S1 | 5/8x6,128x3,65/2x2= 14
Tong 14
Bang 2.11 : Tai tip trung ting mai
KH Loai tai tac dung Gia tri (KN)
TLBT dam ngang D1 |1,1x25x0,3x(0,7- 0,12)x7,3= 35
Gr=G" TLBT tuong 220 5,058x1,2x7,3= 443
2 San hinh tam giac S1  |5/8x6,128x3,65/2x3,65x2= 51
Tong 130,3
Gregregn| TLBT dam ngang D2 | 1,1x25x0,3x(0,7- 0,12)x7,3= 35
* 7% 7%l 4sanhinhtam giac S1 | 5/8x6,128x3,65/2x3,65x4= 102
Tong 137
Gr=Gr=G"| TLBTdamdoc DP2  |1,1x25x0,22x(0,4- 0,12)x7,3= 12,4
=Gy 4 San hinh tam giac S1  |5/8x6,218x3,65/2x3,65x4= 102
Tong 1144
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2.2.2.Hoat tai
+Hoat taii cac phong:
Béang 2.14 :Hoat tai cdc phong

Loai hoat tai P (KN/m?) n P'T (KN/m?)
Phong lam viéc 2 1,2 2,4
Phong tam, vé sinh 2 1,2 2,4
Hanh lang, cau thang,sanh 3 12 3,6
Ho1 truong phong hop 4 12 4,8
Hoat tai ting mai 0,75 13 0,975

+Trudng hop chit tai 1

3650 3650
I

Mat bang phan tai tang 1-9

Bang 2.12 :Hoat tii phan b ting 1-9 HT1

KH Loai tai tac dung Gia tri (KN/m)
p1 nhip A-B 2 Santam gidc ST | 5/8x2,4x3,65/2x 2= 55
Tong 5,5
p2 nhip C-D 2 San tam giéc S1 5/8x2,4x3,65/2x 2= 55
Téng| 5,5
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Bang 2.13 : Hoat tai tip trung ting 1-9 HT1

KH Loai tai tac dung Gia tri (KN)
P1 =P2=P3=P4 2San tam giac S1  [5/8x2,4x3,65/2x3,65x2=| 20
Téng 20

I 2 San tam giac S1  5/8x2,4x3,65/2x3,65x2= | 20

2San tam giac S1  5/8x2,4x3,65/2x3,65x2= | 20

Tong 40

+ Truwong hop chat tai 2

fffffffffff ST Gl TR i
[ o EEE
i 1= =ik
i HIEE 2 EE @ 2 | @
e dlEalE. e |
3 /
ﬁ\m\ﬁwmmumuﬁ ﬁ\m\ﬁ\mwmmumuﬁo
2 2 2 2
Mat bing phan tai tdng 1-9 TH2
Bang 2.14 :Hoat tai phan b6 tang 1-9 HT?2
KH Loai tai tic dung Gia tri (KN)
p3 =p4 2 San tam giac S1 5/8x2,4x3,65/2x2= 55
Tong 55
Biang 2.15 : Hoat tai tip trung ting 1-9 HT2
KH Loai tai tac dung Gia tri (KN)
P7=P8=
P9=P10 2San tam giac S1 5/8x2,4x3,65/2x3,65x2= 20
Tong 20
P11 =P12 4 San tam giéac S1 5/8x2,4x3,75/2x3,75x4= 40
Téong 40
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-Tﬁng mai
+ Truwong hop chét tai 1

I
=
UL =
IRRRRRARARARARARRAAANARAN)
pas pa 2
Mat bang phan tai tAdng mai
Bang 2.16 : Hoat tii phan b6 tang mai HT1
KH Loai tdi tac dung Gia tri (KN)
P =P> 2 San hinh tam giac S1 | 5/8x0,975x3,65/2x 2= | 2,2
Téng 2,2
Bang 2.17 : Hoat tai tp trung tang mai HT1
KH Loai tdi tac dung Gia tri (KN)

Py =Py =PJ=P} 2 Santam gidc S1  |5/8x0,975x3,65/2x3,65x2= | 8,1

Tong 8,1

nopr 4 San tam giac S1
5/8x0,975%3,65/2x3,65x4= | 16,2
Tong 16,2
+ Trudng hop chét ti 2

= > @

7 N P11 =2y =4 e P12 P10
A JARRARRAAAARRARARRARA il AARARAARRRRAAN
2

Mat bang phan tai tdng mai TH2
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Biang 2.18: Hoat tii phan bd ting mai HT2

KH Loai tai tac dung Gia tri (KN)

Ps=Py | 2SantamgiacS1 | 5/8x0,975x3,65/2x2= 2,2

Biang 2.19 : Hoat tai tip trung ting mai HT2

KH Loai tai tac dung Gia tri (KN)
Pr=pM=pr
=P 2 San tam giac S1 | 5/8x0,975x3,65/2x3,65x2= 8,1
Tf)ng 8,1
pm —pnm 2 San tam giac S1
Heoow 2 San tam giac S1 | 5/8x0,975x3,65/2x3,65x4= 16,2
Tong 16,2
2.2.3.Tai trong gio

Vi tach riéng khung truc 2 ra tinh nén dé€ tinh tai trong ngang truyén vao khung
truc 2 can tim do cing ctia khung. Nhung do ctng cuia khung khong thé truc tiép
ding do ciing ctia dim, cot dé biéu thi, cho nén chi c¢6 thé ding do 16n nho cla
chuyén vi dé thé hién do 16n nho cta do cing, do vay ta dung phuong phéap do cting
twong duong theo nguyén tic chuyén vi cia diém dinh nhu nhau tinh thanh do ciing
chong uon tuong duong ctia cau kién conson chiu uon phuong ding.
2.2.3.1.Quy déi khung vé vach ciing tuong duong:

+Céc khung tir truc 1 dén truc 6 dugc xem gan ding nhu cdc vach c6 cung do
cting, chiéu cao.
Do ciing chong u6n tuong duong cta khung dugc xédc dinh theo chuyén vi dinh
khung, xac dinh theo cong thiic:
PH 3
Ela= —
Trong do: - P: tai trong ngang tac dung tai dinh khung (p =1T)
- H: chiéu cao cua cong trinh ( H=33,3m )
- E: modun dan héi ctia bé tong. Bé tong B25 ¢6 E = 2,9.10° T/m?
- A: chuyén vi ngang tai dinh khung ( véi luc ngang 6 dinh P=1T )
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St dung chuong trinh SAP2000 ta xac dinh duge : A= 0,0007(m)

-EJ4: do cing tuwong duong cua khung
4500

1x 28,5° 2 80
= 3,8m
3x2,9x10° x0,0007 -

Thay vaotaco:  J4= |5

?
i
H
3

Cau tao 10i thang may nhu hinh vé:

0082

Do hé ¢6 tiét dién hinh hoc d6i xing qua truc

Ox nén trong tam cua ti€t dién la O nhu hinh Vv&.

opgt 1

+ Momen quan tinh cta 16i d6i véi truc x dugc tinh
) o
nhu sau: L 750, 1000, 10b0 | 1000 750,

Joi=2 U+ YizFi)
bh® 0,3x0,75°

J, = B e =0,01m* ; F, =0,3x0,75 = 0,225m?
3 3
J, = % = 0’3;21 =0,025m* ; F,=0,3x1=0,3m*
3 3
Jy = bihz = 29%03 _ 4 006m* . F,=25x03=0,75m’
3 3
"]4 - t:)l_hz = 2'5X 0’2 = 0,002m4 5 F4 = 092x 295 = O,sz
3 3
3, = b1h2 _03x45" _, o7gm . Fi=03x45=135m’

Jaoi = 20 + YizFi)

= 2(0,0141,875%x0,225)+0,025+2(0,006+2,1°x0,75)+0,002+2,278 =10,5m*
2F.X; 0,225x2,8x2+0,3x2,8+2x0,75x1,4+0,5x1, 4

Trong tam cta 16i: x = = =1,02m
2 F, 0,225x2+0,3+2x0,75+0,5+1,35

y=0m
Joiei = YT+ ¥ E)=

0,75x0,3°

3 3
2.4 +18°X0225) + (% +182x0,3) + 2( 03x25

0,3x2,5°

+0,4? x0,75j +( +0,42x0,5)

4,5x0,3°

( +1,35) =6,93+0,974+1,02+0,34+1,36=10,62m*

oXdc dinh tim cing cua cong trinh  (Xic; Yc)
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7\'y16i=18’25 m
Ay 1=0m Ay»=7,3m
Ay;=14,6m Ay=219 m
Ays=29,2m Ay6=36,5m
Z A,-BJ, 1825x10,62+2,73(7,3+14,6 +219+29,2+36,5) 49275
Yie==—"= = =20m
Z EJ, 10,62+ 2,73x5 24,27
Tam hinh hoc ctia cong trinh : X=14,6m , Y=18,25m
- 20-18,25 . )
Vi Yie 7Y _ x100% = 8% nén khong phai ké dén momen xoan.

y 18,25

ePhdn phoi tai trong ngang vao khung truc 2:

T, =ths T = Ex3,8 T,=0,1T,
> EJ, Ex(3,8x6+10,62)

Tuong tu trén ta c6 két qua phan phoi tai trong ngang nhu trong bang:

Téen in(m4) Txi(Tx)
Loi 10,62 0,39

Khungl

Khung?

Khung3

Khung4 3.8 0.1

Khung5

Khung6

2.Tai trong gio tac dung lén cong trinh:

Tai trong gié duoc tinh theo TCVN 2737 - 1995.

+Can ctt vao muc dich sir dung va chiéu cao cua cong trinh 1a 30,30m ( tinh tir mat
dat tu nhién ) nén chi xét dé€n thanh phan tinh cua tai trong gié ma khong xét dén tac
dung dong cua tai trong gio.
+Thanh phan tinh cua gi6é phan bé & do cao H:

W=n.W,.k.c(kG/m?
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Trong d6: - Hé so6 do tin cay: n=1_2
-Cong trinh duoc xay dung tai Hai Duong thudc vung ap luc gié
I11-B, tra bang ta c6 gia tri ap luc gié: W = 125KG/m.
-c: hé s6 khi dong d6i véi mat don gid va hut gio:C, =0,8; C,, =-0,6.

-k: hé so tinh dén su thay doi cta 4p luc gi6 theo do cao va dang

dia hinh.
+Vay tai trong gi6 tinh todn phan bé & d0 cao z 1a :
W.=1,2 x 125 x (0,8+0,6) x k; (KG/m?)
W.=210x k; (KG/m?)
Két qua cu thé duge thong ké & bang dudi day:
Mﬁ\c N (m) k, catcy, | Wo(kG/m?) W(KkG/m?)
tang
Trét 2,3 0
1 5.8 0,899 188,79
2 9,3 0,983 206,43
3 12,8 1,045 219,45
4 16,3 1,093 229,53
5 19,8 1,128 1.4 125 236,88
6 23,3 1,160 243.6
7 26,8 1,191 250,11
8 30,3 1,222 256,62

Tai trong gi6 truyeén vao khung dugc quy vé thanh céc luc tap trung dat tai nit & cac
mtuc san.
Tai trong gi6 tac dung 1én khung tai miic san i la:
T,;=0,1Tx= 0,1 x B x [W;x 0,5 x H;+W,;x 0,5 xH, ]

=0,1x37,5x[W;x0,5x Hi+W,;x0,5x H; ]

=1,825[W; x H;+W,; x H;, ] (kG)
Trong d6 :  H;: chi€u cao tang thit i (m)

W,: tai gi6 phan bé tai ting thit i (kG/m?)

Cac két qua tinh dugc thong ké & bang sau:
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So do két cau khung ngang

Miic san ) )
. z (m) |W;(kG/m")|W,,(kG/m~)| H;(m) |H,,(m)| Tx;(kG)
tang
Trét 2,3 0 0 0
1 5,8 188,79 0 3,5 2,3 1206
2 9,3 206,43 188,79 3,5 2525
3 12,8 219,45 206,43 2720
4 16,3 229,53 219,45 2867
5 19,8 236,88 229,53 2979
6 23,3 243,6 236,88 3069
7 26,8 250,11 243,6 3154
8 30,3 256,62 250,11 3236
D30x70 D30x70 D30x70 D30x70
= C70x70 C70x70 C70x70 C70x70 C70x70
ae D30x70 D30x70 D30x70 D30x70
3 C70x70. C70x70. C70x70 C70x70. C70x70
& D30x70 D30x70 D30x70 D30x70
= C70x70 C70x70 C70x70 C70x70 C70x70
& D30x70 D30x70 D30x70 D30x70
= C70x70 C70x70 C70x70 C70x70 C70x70
i D30x70 D30x70 D30x70 D30x70
= C70x70 C70x70 C70x70 C70x70. C70x70
& D30x70 D30x70 D30x70 D30x70
= C70x70 C70x70 C70x70 C70x70 C70x70
& D30x70 D30x70 D30x70 D30x70
= C70x70 C70x70 C70x70 C70x70 C70x70
& D30x70 D30x70 D30x70 D30x70
§ C70x70 C70x70 C70x70 C70x70 C70x70
™ D30x70 D30x70 D30x70 D30x70
= C70x70. C70x70. C70x70 C70x70. C70x70
5
077 7977 Ve 7977
7300 7300 7300 7300
® ® -©- ©- ©
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130'3}1(1':!4}«\1 14KN/m 137K,\1114,4KN 14KN/m 137}‘(’\1114,4}(1\1 14KN/m 137K,\$14,4KN 14KN/m 130’3KN
I I I |
L R TTRRRRYERY
173,6KN 106KN 209,4KN 106KN 173,6KN
8 83,4KN 9’6/KN/m 197,9KN 9’6/KN/m 83,4KN 9’6/KN/m 83,4KN 9’61(N/m
e I I I — l
™
\ 2 A A \ 2 \ 2 A 2 A\ 4 A 4
173,6KN 106KN 209,4KN 106KN 173,6KN
O 83,4KN 9’6/KN/m 197,9KN 9’6/KN/m 83,4KN 9’6/KN/m 83,4KN 9,61(N/m
el — i i i |
N
\ 2 l A A \ 2 ¥ A 2 A 4 A4
173,6KN 106KN 209,4KN 106KN 173,6KN
= 83,4KN 9’6/KN/m 197,9KN 9’6/KN/m 83,4KN 9’6/KN/m 83,4KN 9,61(N/m
Ve — i — i i — i
N
\ 2 l A A \ 2 ¥ A 2 A /4 A4
173,6KN 9 6KN/m 106KN 9 6KN/m 209,4KN 9 6KN/m 106KN 9 6KN/m173,6KN
= 83,4KN =, 197,9KN =, 83,4KN =, 83,4KN v,
e — i i i i
™
\ 2 l A A \ 2 \ 2 A 2 A 4 A 4
173,6KN 106KN 209,4KN 106KN 173,6KN
O 83,4KN 9’6/KN/m 197,9KN 9’6/KN/m 83,4KN 9’6/KN/m 83,4KN 9’61(N/m
3 — i i — i |
™
) l A A A A 2 A A 4 A 4
- 173,6KN 9,6KN/m 106KN 9,6KN/m 209,4KN 9,6KN/m 106KN 9,6KN/m 173,6KN
83,4KN , 197,9KN , 83,4KN , 83,4KN .
3 — i i i |
N
\ 2 l A A \ 2 ¥ A 2 A /4 A4
5 173,6KN 9,6KN/m 106KN 9,6KN/m 209,4KN 9,6KN/m 106KN 9,6KN/m 173,6KN
83,4KN , 197,9KN , 83,4KN , 83,4KN .
3 — i i i i
N
\ 2 l A A \ 2 \ A 2 A 4 A 4
5 173,6KN 9,6KN/m 106KN 9,6KN/m 209,4KN 9,6KN/m 106KN 9,6KN/m 173,6KN
83,4KN , 197,9KN , 83,4KN , 83,4KN .
oS — i i i — |
N
\ 2 l A A \ 2 ¥ A A 4 A 4
o
Q
0
™
Ve 7 V%4 007
7300 7300 7300 7300
A >N 7o 3 =\
> ® © o ©

So dd tinh tii tic dung vao khung
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130,3KN . 2,2kN/m 130-3KN 130,3KN, . 2,2KkN/m 130:3KN
| |
S Yv Y Yy oYy Vv e Yy vy
| ok 5 5KN/m20KN 20KN 5 5KN/m 20KN
S 40KN P 40KN v
3 —] 4 — \
@}
A \ 2 v A A 4 \ 72
~ 20KN 5 5KN/m20KN 20KN 5 5KN/m 20KN
S 40KN v 40KN ~
0O ! |
M
v A A \ 7 A A
ok 5 5KNm20KN 20KN 5 5KN/m 2OKN
o 40KN 2 40KN v
R —] i —] \
M
A \ 72 v A A /4 v
~ 20KN 5 5K/m20KN 20KN 5 5KN/m2OKN
S 40KN a 40KN ~
R — \ — i
M
v A A \ 7 A A
K 5 5K 20KN 20KN 5 5KN/m 2OKN
S 40KN 2 40KN ~
0 | 1 |
N
A v \ 7 A v v
~ 20KN 5 5KNm20KN 20KN 5 5KN/m 20KN
S 40KN 2 40KN ~
< — \ — i
N
v A A \ 7 A A
K 5 5KN/m20KN 20KN 5 5KN/m 20KN
S 40KN P2 40KN ~
2 —] 4 — [
N
A A 2 v A A 4 v
~ 20KN 5 5KN/m20KN 20KN 5 5KN/m 20KN
S 40KN v 40KN -
R — \ — i
@}
v Y Y v ¥ Y
(@]
O
O
@}
YV VY Y/ VY
7300 7300 7300 7300
(A) 4@5* *@;* 4@5* (E)

So d6 hoat tii 1 tic dung vao khung
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130,3I1(1I§4KN 2,2KN/m130’3KN 130’351’2],«»1 2,2KN/m130’3KN
| |
Lvvvebvreet tvvevetvvovd
- 20KN 5,5KN/m20KN 20KN 5,5KN/m 20KN
S 40KN P 40KN P
0 | |
M
v v v v ¥ Y
- 20KN 5,5KN/m20KN 20KN 5,5KN/m 20KN
S 40KN Y 40KN %
0 L — |
M
bevevborred beverdoened
O 20KN 5,5KN/m20KN 20KN 5, 5KN/m 20KN
S 40KN Y 40KN /
D ] \ N |
M
v v v v A A
- 20KN 5,5KN/m20KN 20KN 5,5KN/m 20KN
S 40KN Y 40KN %
3 i — i
M
A A\ \ 7 \ 7 v v
- 20KN 5,5KN/m20KN 20KN 5,5KN/m 20KN
S 40KN P 40KN P
0 \ |
M
v v v v ¥ Y
- 20KN 5,5KN/m20KN 20KN 5,5KN/m 20KN
S 40KN P 40KN P
a3 I 4
M
A \A v v h 2 \ 7
O 20KN 5,5KN/m20KN 20KN 5, 5KN/m 20KN
S 40KN Y 40KN /
e} | |
M
v v v v ¥ Y
_ 20KN 5,5KN/m20KN 20KN 5,5KN/m 20KN
3 40KN Y 40KN .
e) — | |
M
A \A \ 2 \ /2 v v
o
o
g}
M
Y/ Y/ VY Y/
/300 /300 /300 /300
A & © o €

So dd hoat tii 2 tic dung vio khung
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3,236KN

3,154KN

3,069KN

2,979KN

-So dd tai trong

2,867KN

gid trdi tac
dung vao khung

2,720KN

2,525KN

1,206KN

3500 3500 3500 3500 3500 3500 3500 3500 3500

< ©

e Sodb tai
trong gio
phai tac
dung vao
khung

2.2.4.Lap so dd

©

7300 7300
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©
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cac trwong hop tii trong va biéu dd noi e .

10 54 20 63 30 72 40 81 50
S o @ N 3 Q
B 53 19 62 09 71 39 80 49
B 52 18 61 08 70 38 79 48
o~ < Q 3 @
Uy 51 17 60 07 69 37 78 47
G 2 3 3 S
6 50 16 59 06 68 36 77 46
S w * 5 o 3
"l 5 49 15 58 05 67 35 76 45
e ° & 5 S
o4 48 14 57 04 66 34 75 44
"3 47 13 56 03 65 33 74 43
2 = S 2 3
Tl 46 12 55 22 64 32 73 42
S - = o 2 s
1 11 01 31 41
[ [ 1] 1] 1]
7300 7300 7300 7500
Phin tir khung truc 2
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CHUONG 3: TINH TOAN SAN
3.1. S6 liéu tinh toan.
3.1.1.Chiéu day san
Xéac dinh so bo & phén trude ta chon hy = 12 cm cho toan bd cac 6 san.
3.1.2.So do tinh toan

, L , .
Xet ty s L—z -Trong do6: L; 1a canh ngan 6 ban; L, la canh dai 6 ban
1

L . .
- Khi f >2 : O ban thudc loai ban kiéu dim
1

- Khi fz <2 :0Obéan thudc loai ban ké bon canh
1

Bing 3.1 : Kich thwéc tiét dién cdc é san

Stt tén 6 san Kich thudc (mm) | 12/11 | sl Cong nang

1

0 san S1

3650x3650

52

Phong lam viéc

2 0san S1 3650x3650 1 14 Hanh lang, sanh
3 0san S1 3650x3650 1 4 Nha vé sinh
4 6 san S2 3650x2190 167 | 2 San cau thang
3.1.3 .Xac dinh tdi trong
a. Tinh tai:

Tu céc lop cAu tao cla san ta xac dinh duoc tinh tai tac dung nhu sau :
+ Tai trong tiéu chudn phan bd déu trén 1m? san cho timg 16p :g"°= 8i X y
+ Tai trong tinh toan phan bd déu trén 1m? san cho ting 16p : g" = g x ni
+Trong d6 : + & 1a chiéu day 16p thtr i .
+v; 1a Trong luong riéng 16p thir i
+n; 1a Hé s6 vuot tai 1op thir i
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Bdng 3.2:Tinh tdi lop san cb

Stt Céc 16p san S v g° n g" (KN/m°)
(m) | (KN/m®) | (KN/m?)
1 | Lat Gach ceramic | 0,01 20 0,2 1,1 0,22
2 Vita 16t #50 0,02 18 0,36 1,3 0,468
3 | Bétdéngday 120 | 0,12 25 3 1,1 3,3
4 Vita trat tran 0,02 18 0,36 1,3 0,468
Tong tinh tai 3,92 4,456
Bang 3.3 :Tinh tdi lop san wc
Stt Cac 16p san R . g° n g"
(m) | (KN/m®) | (KN/m?) (KN/m?)
1 | Gach lat chong tron | 0,008 20 0,16 1,1 0,176
2 | Viralot #50 0,03 18 0,54 1,3 0,702
3 | Vita chong thim 0,02 18 0,36 1,3 0,468
4 | Bétdng day 120 0,12 25 3 1,1 3,3
5 | Vira trat tran 0,015 18 0,27 1,3 0,351
6 | Tb vé sinh ki thuét 0,50 1,3 0,65
Tong tinh tai 4,83 5,647
Bang 3.4:Tinh tdi lop san mai
STT Céc 16p san sm) | v g° n g"
(KN/ | (KN/m?) (KN/m?)
m3
1 Lat hai 16p gach 14 nem | 0,04 18 0,72 1,1 0,792
chéng néng
Vita 16t #75 0,02 18 0,36 1,3 | 0,468
Bé tong chong tham (khéng | 0,04 25 1 1,1 1,1
thép)
4 | Bétong day 120 0,12 25 3 1,1 3,3
5 | Vita trat tran 0,02 18 0,36 1,3 | 0,468
Tong tinh tai 5,44 6,128
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b. Hoat tai:

Bdng 3.5:Hoat tdi sw dung cho cdc phong

Stt Tén 6 ban pt Heé s6 Pt
(KN/m?) (KN/m?)
n

1 | Phong lam viéc 2 1,2 2,4

2 | San v¢ sinh 2 1,2 2,4

3 | Sanh, hanh lang 3 1,2 3,6

4 | San cau thang 3 1,2 3,6
3.2. Xac dinh ni luc

Tinh toan cac 6 san theo so do dan hoi va khép déo :

Bdng 3.6: Phdn loai 6 san
Osan | 11 12 | 12/11 Loai ban Céch tinh Cong ning cua &

S1 3,65 | 3,65 1 |Banké4canh | SPdanhoi | Vin phong lam viéc

S1 3,65 | 3,65 1 Ban ké 4 canh SP dan hoi | Sanh, hanh lang

S1 3,65 | 3,65 1 Ban ké 4 canh | SP danhéi | San vé sinh

S2 | 365 | 219 | 1,67 |Banké4 canh | SP danhoi | San cau thang

3.2.1.Ndi lwe va biéu d6 mdé mem tinh ) L )
Ta co: M; = a1.q.11l2 1 aMi T w
M; = a2.q.1212 1 i:vm b " _i "
M, = -B1. q.l112 ol Bt v “r M)
M, =-B2. g.1112 L fI;h—————! <
3.2.2.Tinh toan 6 san Mu Mu

- Dung thép Al cé R, = 2250kg/cm? v
-Bétong B25¢c6: R, = 145 (kg/cm?) Hinh 3.1 : So' dd dan hoi
- San day 12 cm; gia thiét: ag =2cm

= h, =12-2=10cm T
’ N L 3650
a/ Tinh 6 san S1 (O san véan phong lam viéec):  / 1
g" = 4,456 KN/m? va p" = 2,4 KN/ m’ | Lo
A : I
+. So do tinh toan : ! Lo /
Kich thuéc 6 ban : ,=3,65m; ,=3,65m * ’’’’’ i
4 . |2 3,65 i ‘
Xéttisdhaicanhd ban:Fr=-—~=—-=1<2
I, 3,65
Ban chiu udn theo 2 phuong, tinh toantheo so dd Hinh 3.3 : O san vin phong
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ban ké bon canh, lién két ngam theo so d6 9 bang 1-19 sb tay thuc hanh két cau.
+. Tinh tdi trong: Q=g+ p=4,456 +2,4 = 6,856 KN/ m?
Tra bang 1-19 s6 tay thuc hanh két cdu ta co:
Bang 3.7:Hé s6 tra bang :
al a2 Bl B2
0,0179 | 0,0179 | 0,0417 0,0417
+ Tinh M;: My= a1.9.11.12=0,0179x6,856x3,65x3,65= 1,63 KN.m
+ Tinh My: M, =a2.9.11.12=0,0179x6,856x3,65x3,65= 1,63 KN.m
+ Tinh M;: M, =-B1. q.l.12=- 0,0417x6,856x3,65x3,65 = -3,81 KN.m
+ Tinh My;: M, = -2 g.lr12= - 0,0417x6,622x3,65%3,65 =- 3,81 KN.m
- 0 nhip:(chiu méomen duong ),M; = 1,63 KN.m
o - Mo 1,63.10°
" R,bh,> 145.100.10

—£=0,5.1+J1-2«, = 0,5. 1+41-2.0,01 =0,995

M 16310
R,.£h, 225.0,995.10
Chon ¢8 2200 c6 A,=2,5 cm?
Kiém tra ham luong ¢t thép

25
L 01% < == 100% =0, 25%
al <H=0010 " ’

—0,01 < o, = 0,427

=0,73cm?

Dién tich c6t thép: = A, =

- & gbi: (chiu moémen 4m), M, = 3,81 KN.m
M 3,81.10?
am = > = >
R,.b.h,>  145.100.10

5 £=05 1+ /1-2a = 05.4+1-2.0,026 =0987
Dién tich cbt thép: =
M 3,83.10°
R..£h, 225.0,987.10
Chon ¢8 2200 c6 A,=2,5 cm?
Kiém tra ham lugng cot thép
2,5
. =0,1%< u=—--—-100%=0,25%
100.10
b/ Tinh 6 san S1 (O san khu vé sinh) :

=0,026< o, =0,427

A = =1,72cm?
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9" =5,647 KN/m? va p" = 2,40 KN/m? Hinh 3: O san vé sinh
+. Sor do tinh todn :
Kich thudc 6 ban : 1;= 3,65m ; I,= 3,65m
Xét ti sb hai canh 6 ban : r=l—2=@=
: ' I, 3,65

Ban chiu udn theo 2 phuong, tinh toan theo so d ban ké bén canh, theo so d6 7

1<2

bang 1-19 s6 tay thuc hanh két cau.
+. Tinh tdi trong:
q=g+p=5647 +2,4 = 8,047 KN/ m’
Tra bang 1-19 s tay thuc hanh két cau ta c6:
Bang 3.8:Hé s6 tra bang :
al a2 B1 B2
0,0226 | 0,0198 | 0,0556 0,0417
+Tinh My: M= a1.q.11.12=0,0226x8,047x3,65%3,65= 2,42 KN.m
+ Tinh My:  Mj =a2.q.11.12=0,0198%8,047x3,65x3,65= 2,12 KN.m
+ Tinh M;: M, =-B1 g.l.12=- 0,0556x8,047x3,65x3,65 = -5,96 KN.m
+ Tinh My;: My, = -B2. q.11.12= - 0,0417x8,047x3,65x3,65 =- 4,47KN.m
+Canh ngin: - & nhip:(chiu mémen duong ),M; = 2,42 KN.m
M 2,42.10°
“m TR bh? 145100107

—>£&=0,5. 1+ /1_2am — O,5.(+w/1—2.0,017:: 0,991

2
M 242100 oo
R.&h, 225099110

=> Chon ¢8 2200 c6 A;=2,5 cm?

=0,017 <, =0,427

Dién tich cbt thép: = A =

Kiém tra ham lugng ct thép: . =01%< u= %.100% =0,25%

- & gbi: (chiu moémen 4m), M, = 5,96 KN.m
M 5,96.10°

Uy = 2 = 2

R,bh,’ 145.100.10

=05 1+.1-2a, = 05.€+1-2004 7098

= 0104< aR = 0,427
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M 5,96.10° )
R,.£h, 225.0,98.10

Chon ¢8 a150 c6 A,=3,35cm?

Dién tich cbt thép: = A =

. . 3,35
Kiém tra ham lugng cot thép: i =01%< 1= m-lOO% =0,33%

+Canh dai: - ¢ nhip:(chiu mémen duong ),M, = 2,12 KN.m

M 212.10°
Un = 2 = 2
R,.b.h, 1,45.100.10

=05 1+ 1-2a_ = 05.4+.1-20,015 30,992

2
M 212100 e
R.Eh, 225.0,992.10

=> Chon ¢8 a200 c6 A,=2,5 cm?

=0,015< o, =0,427

Dién tich cbt thép: = A =

Kiém tra ham lugng cbt thép: . =01%< pu= ﬁ.lOO% =0,25%

- & gbi: (chiu moémen am), M, = 4,47 KN.m
M 4,47.10?

X = 2~ 2

R,b.h,” 1,45.100.10

=0,03< g = 0,427

—£=0,5.1+/1-2«, = 0,5. 1+,1-2.0,03 =0,98

M 4,47.10°
. , A L = = . = 21030m2
Dién tich cot thép: = A R.Eh, 225.0,98.10

Chon ¢8 a200 c6 A, =2,5cm?
Kiém tra ham lugng cot thép: M. =01%< 1= i.lOO% =0,25%
100.10
¢/ Tinh 6 san S1 (O san hanh lang) :
9" = 4,456 KN/m? va p" =3,6 KN/ m?
+. So dd tinh toan :

Kich thuéc 6 ban : 1;= 3,65 m; I,= 3,65 m
l, 365

fe 42 A . A 1.2 — 2 _
Xét ti s0 hai canh 6 ban : r—l——
1

2 ==1<?2 i
3’65 ——To—t—— .

Ban chiu uén theo 2 phuong, tinh toan theo so do ban ké

bbn canh, lién két ngam theo so d6 9 bang 1-19 s6 tay thuc

Pham Son Hai — Lop :XD1401D
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hanh két cau.
+. Tinh tdi trong: Hinh 3.3 : O san hanh lang
q=g+p = 4,456 +3,6 = 8,056 KN/ m’
Tra bang 1-19 s6 tay thuc hanh két cau ta co:

Bang 3.7:Hé s6 tra bang :
al a2 B1 B2

0,0179 | 0,0179 | 0,0417 0,0417
+ Tinh My: Mj= a1.9.11.12=0,0179x8,056x3,65x3,65= 1,92 KN.m

+ Tinh My: M, =02.9.11.12=0,0179x8,056x3,65x3,65= 1,92 KN.m

+ Tinh M;: M, = -B1. g.lr.12= - 0,0417x8,056x3,65%3,65 = -4,5 KN.m
+ Tinh My;: My, =-B2. g.1.I2= - 0,0417x8,056x3,65x3,65 =- 4,5 KN.m
- & nhip:(chiu mémen duong ):  M; =1,97 KN.m

M 1,92.10?

Uy = = =0,013< o —
" R,bh? 145100.10? o, =0,437

> ¢E=05. 1+ 1—2a. = 05.4+,1-2.0013 30,993

M 192107
R.Eh, 225.0,993.10

Chon ¢8 2200 c6 A;=2,5 cm’

=0,86cm?

Dién tich cbt thép: = A =

Kiém tra ham lugng cbt thép: . =01%< = ﬁ.lOO% =0,25%

- & gbi: (chju moémen am), M, = 4,5 KN.m
M 4,5.102

Uy = 2 = 2

R,b.h,’° 145.100.10

N

5 £=05. 1+ /1-2a, = 05.4+,/1-2.0,031 30,984

2
M _ 45100 oo
R.Eh, 225.0,984.10

=0,0381< ¢, =0,437

Dién tich cbt thép: = A =

Chon ¢8 2200 c6 A,=2,5 cm?
2,5

Kiém tra ham luong cot thép: . =0,1% < pu= m.100% =0,25%

Vi chiéu dai hai phuong bing nhau nén ta chi tinh mot phuwong con phuong kia

cling nhu vy .Tat ca thép cdu tao mil chon ¢6a200.

Pham Son Hai — Lop :XD1401D
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3.3. B tri c6t thép:

3.3.1 C6t thép chiu lyec:
- Can phan biét thé cing cta ban do mé men udn gy ra dé bd tri cdt thép chiu luc
cho dang vi tri, dién tich cdt thép duoc bd tri tai tiét dién 1a dién tich cdt thép tinh
dugc tr mé men tac dung tai tiét dién do.
- Chon dudng kinh cdt thép va khoang cach giita cac thanh cdt thép theo bang 15
ctia phu luc két ciu bé tong cdt thép( phan ciu kién co ban).
- Tai mot ving c6 thé dung 2 loai cbt thép co tiét dién khac nhau dit xen ké nhung
duong kinh chénh nhau khong qua 2mm.
- Cbt thép chiu moé men am trén gbi twa duoc b tri kéo dai ra khoi mép gdi tra mot
doan vl;, vdi hé s6 v xac dinh nhu sau:
- Tai gbi twa ban dwoc ké tu do: v =1/7
- Tai gbi tua trung gian(ban ké 1én dam phu): v =1/3 khi p,/g, =3 vav=1/4
khi p, /g, <3.

3.3.2. Cét thép phan bé:
- Yéu cau dien tich cdt thép phan b6 A, >20% dién tich cdt thép chiu luc A, khi 0
ban co kich thude 21, <1, <3l va A_, =15% A_ khi 6 ban c6 kich thuée I, >3,
khoang cach gitta cac thanh cbt thép phan bd nén thoa man:
200mm <s<300mm.
+ Chon thép cau tao: chon thép mo men am dit theo phuong vudng goc voi dam

chinh: - Chon thép md men am la ®8a200 (5d8/ m dai).

- Chon thép cau tao cho thép mod men am la: ©8a200.

- Poan thép doc cAu tao tai vi tri ban ké 1én tuong 1a: ®6a200.

Pham Son Hai — Lop :XD1401D
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CHUONG 4: TINH TOAN DAM
4.1.Co s6 tinh toan:
Vit liéu : +Bétong co6 cip do bén B,s =Ry = 14,5 MPa, E, = 30000
+ Chon ¢t thép doc 1a thép C -1l 6 R=Ry:=280MPa=> &g = 0,623 ; ag = 0,429
4.2.Tinh toan dim chinh sb 55 (tang 2) (30x70):
4.2.1.Tinh cot thép doc.
Tur bang tb hop ndi luc ta chon ra ndi lyc nguy hiém nhat cho dam :
Cap noi lyc: Cap: M=-310,5 KN.m ,Q=-196,5KN
Cap II: M =271,9 KN.m ,Q=-120,3KN
Cap III: M =-303,3 KN.m, Q=193,7 KN

11 21 Z1
4.2.1.1.Tinh tiét dién tai mat cat I-1:

Chiu mémen am, canh chit T ndm trong vung ké0.Tién hanh tinh toan theo tiét
dién hinh chit nhat kich thudc by=300, hy=700.

S6 liéu: M= -310,5KN.m

Gia thiét a=7cm=hy=hy-a=70—7 = 63 cm.
M 31050

Tinh cy = ——— = ~ 018 < 0g=0,42
T m T R bh?  145x30x63° < w0429

M
Re.C.hg

1+“/1-20tm _ 1+41-2x0,18 ~09

2 2

= Patcdtdon = A=

Trong do: £ =

31050

=920 1956 opy?
= 28%09x%63 cm

= A

p ‘ < A 19,56
Kiém tra ham lugng cot thép: 1= =5 .100% =

«100% =1,035% > .-
B h, 30x63 > 7 Hin

280
= Umin= 0,05% < 1 = 1,035% < pimax = 3,22% => Ham lugng cot thép hop 1.
Chon: 425 c6 A = 19,64 cm?
2022 cO A, =17,6 cm? = As chon: 27,24 cm?

R 14,5
Himax = 2= 0,623~ = 3,22%
S

Pham Son Hai — Lop :XD1401D
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= A 100% = 2022 L 100% =1,04% > 1
1) b.ho.looﬂ) 30X63X 0=14 0 > WUmin
02?@0#2—425 =50 mm =5 c¢m > 3cm (t/m)

3 3 N .
A= apytPmaxt 5 =2,5+2,5+ §=6,5 <ag=7cm = Baitoan thién vé an toan.

4.2.1.2.Tinh tiét dién tai mit cit IT-11:
Canh chit T ndm trong ving nén. Tinh toan cdt thép theo tiét dién chit T

by =2s; + b

4

h's

o

T ;
L b L

Tiét dién tinh toan cua dam & ti€t dién c6 momen duong

Trudc hét tinh gia tri S¢ cia canh chir T, gia tri nay khong duoc 16n hon cac gia tri:
S¢< 6. h¢=6.0,12=0,72 = chon S = 0,7/m = by’ = Im

CoOM=271,9 KN.m

Gia thiéta=4 cm =h,=hg-a=70-4=66 cm,

Gia tri mOmen qua mép canh:
’ 12
Mg = Ry.bf .hs’(hg —h7f) =1,45.1.12.(66 — ?) = 1044 KN.m

= M;>M =271,9 KN.m
= Tinh theo tiét dién hen by .h = 100 x 70 (cm)

cepo M 27190 oo
M om= R bh? = 145x100x662 R
— Dit ¢t don = A = M
atco " Re.C.ho
Trong do: € = m@ =1t “1_22'0’04 =0,98
W 27190
=T 28x0,08x66

Pham Son Hai — Lop :XD1401D
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Kiém tra ham lugng cbt thép: = As 100% = x100% = 0,76% > pmin

b.ho 30x 66
_ Ry — 14,5 _ _ _ _
e = Gr= 0,628, 750 =3.2% = piyin = 0,05% < 1 = 0,76% < i = 3,2%

S

— Ham luong cbt thép hop 1y. Chon 4¢25c6 A, = 19,64 cm®.
= AS 0p = 19’64 x100% = 00 > ;

H= g 100% = 55 ge 0 = 0:99% > Hnin

tOZM;m =50 mm =5 cm > 3cm (/m)

4.2.1.3.Tinh tiét dién tai mit cat III-111:
S4 lidu: M = -303,3 KN.m
Gia thiét a=7 cm =hy=hg- a =70 — 7 = 63cm.

Tih oy — 30330 4150420

M= R bh? = 145x30x63 "

— Pitcdtdon = A= M

- * " Re.C.ho
A1- 1+1-2%x0,18
Trong d6: € = 1t ; 20, _ =F 5 . =09
30330
= ———=1910 cm?

= A= 8x09%63 cm

, . 1910
Kiém tra ham lugng cot thép:  p = b'.A\hSO .100% = 30x 63><1OO% =1% > min

e = gR%: 0,623. % =32% = fpin=0,05% < 1 = 1% < pmee = 3,2%

S

= Ham luong cbt thép hop Iy:  Chon: 4¢25 c6 A, = 19,64 cm®

= A 100% = 19,64 x100% =1,04% > ..
l’l bho ' 00 0 30)(63 0 ! 0 Hmln
t, = Mg—m =50 mm =5 cm > 3cm (/m)

3 3 . ) ;
A= Ayt Pmaxt 2 =2,5+2,5+ §=6,5 <ag=7CM = Baitoan thién ve an toan.

4.2.2.Tinh cot dai.
Luc cat 16n nhat tai goi 1a: Qmax= 196,5 KN

Pham Son Hai — Lop :XD1401D
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- Kiém tra diéu kién han ché: K,.Rp.b.ns> Qpax Trong d6 K,=0,3. Pw-Pu
-Gia thiét dung dai $8 As=0,503 cm2 khoang cach cbt dai 1a 150 cm

E,_2110' __ . A, 503

Ol —_ 3 ] ‘L[ = =
Py =1+5au, <13 E, 28.10 " hs 300.150

=0,0011

_s b =1+5apu,, =1+5.7,5.0,0011=1,04125

P =1-FR, =1-001.115=0885 5 =0001 bétdng nang va bétong hat nho

=> K,=0,3. Pwt1=0,3.1,04125.0,885=0,276
=> K,.Rp.b.h, =0,276.1,45.30.63=756,38KN> Q12x=196,5(KN)
=> Thoa mén diéu kién han ché:
-Kiém tra kha ning chiu luc cta bétong:
K1.Rk.b.hg=0,6.0,09.30.63=102,06 KN < Qmax= 196,5 KN
= Vay tiét dién khong dil kha niang chiu cat, phai tinh cbt dai.
Gia thiét dung thép ¢8 (f;=0,503 cm?), n=2.

Khoang céach gitta cac cot dai theo tinh toan:

2 2
Uy =Ry £, RPN _g75505038:0098063° _ 5949 o
Khoang cach gitta cac c6t dai 16n nhat:
y - 15.R.bh; 15.0,09.30.63° _ 818 cm
e Q 1965
Khoang céch gitta cac cot dai phai thoa man diéu kién:
U, =818cm
h 70 _
U< 3= 3 " 23,3cm Vay chon thép dai 1a $8 a200.
u, =39,09cm
. N R,,.nf, 22,5.2.0,503
Kiém tra dic¢u kién: Q¢ = = =1,13 KN/cm
U 20
Qu= BR.b.h2q, = /8.0,09.30.63%.1,13= 359,80 KN.
Vay Qg > Qmax Nén khong phai tinh ¢t xién. = B tri $8a200

Pham Son Hai — Lop :XD1401D
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5 2505 | ‘ 20525 1 @ 225 5 >5525 225 1
| | | | | [ ] |
e E v L | t o L S P L =|
(32222 T T i I (32222 T T ]
[ = o [ |2 = [ |8 =
52214 Q= B T 62214 SIS =/ 62214 SIS =
8\ o8 9\ 28 8\ 28
a200 - » L a200 - e o L a200 - - R
7 2225 = = &> =i
252 = —t = 20525 =
30 240 30 30 240 30 30 240 30
MAT CAT 1-1 (TL1:20) MAT CAT 2-2(TL1:20) MAT CAT 3-3(TL1:20)

4.2.3.Tinh cot treo.
O chd dam phu ké 16n dam chinh cén c6 cdt treo dé gia ¢b cho dam chinh, dé tranh
ung suit cuc bo.
Luc tap trung do dam phu truyén cho dam chinh 1a: Q= 120,3(KN)
C6t treo dat dudi dang cot dai, dién tich can thiét:
p 1203

=_1 = = 2
tr Ra 22’5 5’3 (Cm )
Dung dai ¢8 ; n = 2; f; = 0,503 (cm2) thi s6 dai can thiét la:
fe 53 = 5,3 (dai)— Lay 6 (dai)
nf, - 2x0503 - (dan—> Lay o (dai)

Dit cbt treo & hai bén dAm phu, mdi bén 3 dai. Khoang cach cOt treo 12 5 cm.

40

100

—as0 1®
Bo tri cot treo
4.3.Tinh to4n dam chinh s6 59 tiang 6 (30x70):
4.3.1.Tinh cot thép doc.
Cip noi luc: Cip I: M= -321,6KN.m ,Q= -199,7KN
Cap II: M = 273,1KN.m ,Q=-123,2KN
Cap III: M =-288,7 KN.m, Q= 190,6 KN

11 21 31
4.3.1.1.Tinh tiét dién tai mat cat I-1:

Chiu moémen am, canh chit T nam trong viing kéo.Tién hanh tinh toan theo tiét
dién hinh chit nhat kich thudc by=300, hy=700.

S0 liu: M= -321,6KN.m

Pham Son Hai — Lop :XD1401D
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Gia thiét a=7ecm=h,= hy-a=70-7 =63 cm.

M 32160
i = = =0,19 =
Tt 0= = = 125,30x67 < 0z=0,429
= Pitcdtdon = A= M
5 S = RS,Q,hO
\[1- 1+.1-2x019
Trong d6: € = 1t ]2' 20m _ > . =09
32160
————=20,26
= A= 28+09x63 o’
. . 20,26
Kiém tra ham lugng cot thép: pu = bﬁ]so .100% = 3063 x100% =1,07% > iy,

e = £ Rb— 0,623. % = 3.22%

= Umin = 0,05 <1 =1,07% < pmax = 3,22% = Ham lugng c6t thép hop 1y.
Chon: 4¢25 c6 A, = 19,64 cm?

2022 c6 A= 7,6 cm? = As chon: 27,24 cm®
27,24
W= bAﬁ 100% = <52 .100% = 1,45% > i
tozw =50 mm =5 cm > 3cm (/m)

3 3 N .
A= Apy+Pmaxt 5 =2,5+2,5+ §=6,5 <ag=7cm = Baitoan thién v¢ an toan.

4.3.1.2.Tinh tiét dién tai mit cit II-11:

Canh chit T ndm trong ving nén. Tinh toan cdt thép theo tiét dién chir T

L b’y =25 + b L

1
— ] I~

ek

Tiét dién tinh toan cua dam & tiét dién c6 mOémen duong

Trudc hét tinh gia tri S¢ cia canh chit T, gia tri nay khong duoc 16n hon cac gia tri:
< 6.h¢=6.0,12= 0,72 = chon S =0,72m = by’ = Im

Pham Son Hai — Lop :XD1401D
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CoOM =273,1 KN.m
Gia thiéta=4 ¢cm =h,=hyg-a=70-4 =66 cm.

Gia tri mOmen qua mép canh:
’ 12
Ms = Rp.bs’.h¢’(hy —h7f) =1,45.1.12.(66 — ?) = 1044 KN.m

= M{>M=273,1 KN.m — Tinh theo tiét dién hen b .h =100 x 70 cm

Tinh o = M 27310 004 <
M em= R bh? ~145x100x667  OF
= Pit ¢t don = A= M
: *" R.C.h,
Trong do: € = b@ =1t “1_22'0’04 =0,98
27310 )
= A =16,4cm

5= 28x0.98x66

q , 16,4
Kiém tra ham luong cét thép: = 2 100% = x100% =0,83% > piuin

b.h, 30x 66
_ . Rp_ 14,5 _ _ _ _
b = Erep2 = 0,623, —2= = 3,2% = Lmin = 0,05% < 1 = 0,83% < e = 3,2%
S
= Ham luong cbt thép hop 1y Chon 4¢25 c6 A, = 19,63 cm’.,
= A 100% = 2% 100% = 0,99% > iy
1} b,ho. 0 30.66 0 ) 0 2 HUmin
300-50-4.25
tozf =50 mm=5cm > 3cm (t/m)

4.3.1.3.Tinh tiét dién tai mit cat III-111:
S6 liéu: M = 288,7KN.m
Gia thiét a=7 cm =hy=hg- a=70—7 = 63cm.
M 28870
Tihom =2 b.h,? = 145x30x63
M
R..C.h,

14120y _ 1+41-2x017 _ o

2 2

= 117 < aR

— Pitcdtdon = A=

Trong d6: £ =

Pham Son Hai — Lop :XD1401D
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28870
- <%0 1818ems?
= A 5820.9%63 cm

A, o — 1818
b.ho':I'OO/0 30x63

Kiém tra ham lugng cot thép: p= x100% =0,96% > pmin

MUmax = Eb 0,623. =— 80 =32% = pmin=0,05% < n =0,96% < pmax = 3,2%
S

= Ham luong ¢t thép hop 1y.: Chon: As chgn: 27,24 cm?
C6 : 4925 c6 A, = 19,64 cm? va 2422 c6 A = 7,6 cm?
A, 27,24

= 0= —'— 0fH = 0pH >
b .100% 20.63 .100% = 1,45% > pmin

tozw:SOmm:50m>3cm(t/m)

W=

3 3 . A3
A= Ayt Omaxt 5 =2,5+2,5+ 526,5 <ag=7cCm = Baitoan thién vé an toan.

4.3.2.Tinh ¢t dai.
Luc cét 16n nhat tai gbi 1a: Qmax= 199,7 KN

- Kiém tra diéu kién han ché:

Ko.Rp.b.ho> Qmax Trong d6 K,=0,3. PwPu
-Gia thiét dung dai ¢8 As=0,503 cm?2 khoang cach ¢t dai 1a 150 cm
4
L E_ 21103 75 _Aw_ 503 o011
P =1+5ap,, <13 E, 2810 M= hs 300150

—s b =1+5au,, =1+5.7,5.0,0011=1,04125

=1 AR, =1-001115=0885 50001 ;i patong ning va bétong hat

nho
=> K,=0,3. Pm =0 3.1,04125.0,885=0,276
=> K,.Ry.b.h, =0,276.1,45.30.63=756,38KN> Qnax=213,6 (KN)
=> Thoa mén diéu kién han ché
-Kiém tra kha ning chiu lyc ctia bétong:
K1.Ri.b.hy=0,6.0,09.30.63=102,06 KN < Qpa= 199,7 KN
= Vay tiét dién khong du kha nang chiu cat, phai tinh cét dai.
Gia thiét dung thép ¢8 (f;=0,503 cm?), n=2.

Khoang cach giita cac cot dai theo tinh toan:

Pham Son Hai — Lop :XD1401D
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2 2
Uy =Ry £, RPN 17 55050380093065 570 )
Khoang céach giita cac cot dai 16n nhat:
15.R.b.h; 15.0,09.30.63
= = =80,5cm

umax
Q 1997

Khoang cach gitra cac cot dai phai théa man di€u kién:

U, =80,5cm
h 70
us 13~ 3 - 23%m Vay chon thép dai 1a ¢8 a200.
u, =37,8cm
. L R,,Nf, 22,520,503
Kiém tra dicu kién: Q¢ = = =1,13 KN/cm

U 20

Qu= BR.b.hq, = /8.0,09.30.63%1,13= 359,80 KN.
Vay Qg > Qmax Nén khong phai tinh c6t xién = B6 tri $8a200

(2)-2825 2025 (1) (22028 ‘ (2)-2025 2025

Jin] @)

100

I ] I ] |
- T I P
o — — 5 . —
@ 2022 @ 2@22
Eg e —EE e =
@ 2014 é 8 @ 2014 B @ 20114 3
a8 a8
@ a200 | L @ a200| @ o o o — @ 361?50 - o 4
(@) 2925 = s @
@& 231 240 || 30 @ 30| 240 30 ® 263205 240 || 30 -
300
MAT CAT 1-1(TL1:20) MAT CAT 2-2(TL1:20) MAT CAT 3-3(TL1:20)
4.3.3.Tinh cot treo.

O chd dam phu ké 16n dam chinh can c6 cdt treo dé gia ¢ cho dam chinh, dé tranh
ung suét cuc bo.
Luc tap trung do ddm phu truyén cho dam chinh la: Q= 123,2(KN)
C6t treo didt dudi dang cbt dai, dién tich can thiét:
p 1232

Ftr = R—: = E = 5,48 (cm2)
Dung dai $8; n = 2; f; = 0,503 (cm?) thi s6 dai can thiét 1a:
R o 988 e LAy 6 (dai).
nf, 2x0503

Dit ¢t treo & hai bén dam phu, mdi bén 3 dai. Khoang cach cot treo 1a 5 cm.
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400

100

s 1
B tri cdt treo
4.4.Tinh todn dAm mai sb 63 tAng mai (30x70):
4.4.1.Tinh cot thép doc.
Cap noi lyc: Cap I: M= -319,8 KN.m ,Q=-198,7KN
Cap II: M =271,9KN.m ,Q=-118,7KN
Cap III: M =-289,8 KN.m, Q=190,5 KN

11 21 21
4.4.1.1.Tinh tiét dién tai mat cat I-1:

Chiu mémen am, canh chit T nam trong ving kéo.Tién hanh tinh toan theo tiét
dién hinh chit nhat kich thudc by=300, hy=700.

S6 liéu: M= -319,8KN.m

Gia thiét a=7cm=hy=hy-a=70—7 = 63 cm.
M 31980

i = = 20,19
T = R~ 145x30x63 S o
— Piatcétdon = A, = M
¢ S Rs,g,ho
\[1- 1+1-2x019
Trong d6: £ = 1+ ; 20m _ > a =09
31980
= —————=1956¢cm?
= A= 820,9x63 m
Kiém tra ham lugng ct thép:
= A 100% = 220 1 100%=1035% > 1.
1l b.hol 00% 30%63 1 Mmin

=g Ro— 23 145 = 300y
“max R.ﬁs 016 3 280 31 0

= Umin= 0,05% < p = 1,035% < pmax = 3,22% = Ham luong cbt thép hop 1y.
Chon: 4925 c6 A, = 19,64 cm? = As chon: 19,64 cm?

Pham Son Hai — Lop :XD1401D
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300-50-4.25
t, = 3 =50 mm=5cm > 3cm (t/m)
3 3 e Al A \
A= ApytPmaxt 5 =2,5+2 5+ §=6,5 <ag=7Ccm = Baitoan thién v€ an toan.
4.4.1.2.Tinh tiét dién tai mat cat II-11: ¢ S ¢
Cénh chit T ndm trong ving nén. Tinh toan c6t thép jm

theo tiét dién chit T
Tiét dién tinh toan cta dam & tiét dién c6 mémen {
duong —
Trudc hét tinh gia tri S ciia canh chix T, gia tri nay M
khong dugc 16n hon cac gia tri: Sf< 6. hy=6.0,12=
0,72 = chon S¢=0,72m = by = Im
CoM=271,9 KN.m
Gia thiéta=4 cm =h,=hy-a=70-4 =66 cm.

Gia tri moOmen qua mép canh:

) 12
M = Ry.behy’(ho —h7f) =145.1.12.(66 - =) = 1044 KN.m

= Mi>M=217,9 KN.m
— Tinh theo tiét dién hen be.h = 100 x 70 cm

c M 210 o
M Om= R bh? ~145x100x662 ' R
— Pit cdt don A =M
4L co *~ R..C.h,
Trong do: G :m@: Lt ‘1_22'0'04 =0,98
27190 ,
= A =15cm

5 28x0.98x66

Kiém tra ham lugng ct thép:

A
s 100% =
b 2007 = 30566

= x100% =0,76% > Mmin

e = gR%: 0,623. % =32% = pmn=0,05% < 11 = 0,76% < pimex = 3,2%

S

— Ham luong ¢t thép hop 1. : Chon 4$25c6 A, = 19,64 cm?
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_ A o — 19,64 100% = 0 .
H b.ho .100% 30><66X 0 0,99@ > Wmin
0:300#?())—425 =50 mm =5 cm > 3cm (t/m)

4.4.1.3.Tinh tiét dién tai mit cit III-111:
S6 lidu: M = 289,8KN.m
Gia thiét a=7 cm =hy=hg- a =70 -7 = 63cm.

Tinh oy, = M = 28980 _ 17 <
Mom= R bh? 7 145x30x63 R
= Pitcétdon = A= M
: *~ Re.Cho
\/1- 1+,1-2x017
Trong do6: £ = 1t :; 20, _ =F 5 . =09
28980
= ———=1825 cm?
= A= 28x0,9x63 e
Kiém tra ham luong cdt thép:
_ A _ 1825 B
= A 100% = 100% =0,97% >
HTER T 30x63 > Hmin
_¢ Rp_ 1,45 _ _ _ _
Umax = ER—=2=0,623. =— =3.2% = Unin=0,05<pu=0,97% < pmax= 3,2%
R 280
— Ham luong ¢t thép hop 1y. Chon: 4925 c6 A = 19,64 cm?
A _ 1964 B
= .100% = x100% =1,04% > p,.,
H e ph ™" 30x63 Hmin
300-50-4.25
o= 5 =50 mm =5 cm > 3cm (t/m)

3 3 ) . )
A= ApyFOmaxt 5 =2,5+2,5+ §=6,5 <ag=7cCmM = Baitoan thién vé an toan

4.4.2.Tinh cot dai.
Luc cét 16n nhit tai gbi 1a: Qmax= 198,7 KN
- Kiém tra diéu kién han ché:
Ko.Rp.b.hy= Qmax Trong d6 K,=0,3. PuaPo
-Gia thiét dung dai $8 As=0,503 cm?2 khoang cach cbt dai 1a 150cm
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E. 2110°
_E, 75 4 2B 503 401
bs  300.150

(04 =
_Pu =1+5au,<13 7 E, 2810°

> $a =1+50, =1+5.7,5.0,0011=1,04125

Pn=1-FR, =1-001115=0885 5 =0001 y4; patong ning va bétong hat nho

=> K,=0,3. Pm =0 3.1,04125.0,885=0,276
=> K,.Ryp.b.h, =0,276.1,45.30.63=756,38KN> Q,,x=151,8 (KN)
=> Thoa man diéu kién han ché:
-Kiém tra kha ning chiu luc cta béténg:
K1.Ri.b.hy=0,6.0,09.30.63=102,06 KN < Q= 198,7 KN
— Vay tiét dién khong du kha niang chiu cit, phai tinh cbt dai.
Gia thiét dung thép ¢8 (f;=0,503 cm?), n=2.

Khoang céach gitta cac cot dai theo tinh toan:

2 2
Uy =R £, SR _1755050380098063 5,670
Khoang cach gitta cac c6t dai 16n nhat:
y - 15.R.b.h; 15.0,09.30.63° 80.9 cm
mex Q 1987 S
Khoang céch gitta cac cot dai phai thoa man diéu kién:
U, =80,9cm
h 70 933
u< |3~z ~ e Vay chon thép dai 1a ¢8 a200.
u, =34,67cm
y L R,,-nf, 22,520,503
Kiém tra dicu kién: Q¢ = = =1,13 KN/cm
U 20
Qu= BR.b.h 70, = 1/8.0,09.30.63%113= 359,80 KN.
Vay Qg > Qmax Nén khong phai tinh ¢t xién. = B tri $8a200
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20125 2225 44 20725 2om5 2025 4
12 i l WA i | = [ — | @‘ J 1 |

] TS { f 1 =

\ =S = = \ /S <

122214 N (apens ,ﬁ % 122014 S g =
16 a8 &8 38

a200 . . _ L 1 a200 16 a200 . - L
<> 2025 = 2025 20525 Cz@zs 3

30l 240 |l30 s0l] 240 ﬂL 30 s0l] 240 |l30
300 300 500
MAT CAT 4-4(TL1:20) MAT CAT 5-5(TL1:20) MAT CAT 6-6(TL1:20)

4.4.3.Tinh cot treo.

O ch6 dam phu ké 1én dam chinh can c6 c6t treo d€ gia c6 cho dam chinh, dé tranh

ung suit cuc bo.
Luc tap trung do dam phu truyén cho dam chinh la: Q= 118,7(KN)
C6t treo dat dudi dang cdt dai, dién tich can thiét:

Ftr = R% = % = 5,28(cm2) W%( E
Dung dai ¢8; n = 2; ;= 0,503 (cm?) thi sb dai cin — 0
thiét la: B tri cdt treo
R = 228 g o5 dai)s Ly 6 (dai).
nf, 2x0,503

Dit cot treo ¢ hai bén dam phy, mdi bén 3 dai. Khoang cach cot treo 13

5cm.
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CHUONG 5: TINH TOAN COT
5.1. So liéu vat liéu.
- Bé tong cot mac B25 c6: R, = 145 kG/cm?; Ry, = 10,5 kG/cm? ;
- Cot thép doc Al cé: R, = R, = 2800 kG/cm?;
- Cot thép dai Al c6: R, = 1800 kG/cm?;
- C4c gia tri khac: E, = 3*10° kG/cm?; E, = 2,1*%10° kG/cm?; £ = 0,595.
- Chiéu day 16p bao vé a = 3 cm.
5.2.Tinh ¢t thép phan tir cdt s6 1(500x500)
Chiéucao cot: H=3,5m
- l_Chiéu dai tinh toan caa cot: 1, =y x H
Véi khung nha nhiéu tang c6 lién két cang gitra dam va cot c6 4 nhip (5¢ot) tré 1én
vé6i phuong phap san toan khéi co hé s6 phu thudc vao so do bién dang : v =0,7).
I, =0,7x 3,5 = 2,45m.

Cép noi M N 801:M/N € =€y t €
luc (KN.m) (KN) (m) (m)
1 48,2 3561,2 0,014 0,031
2 91,3 3514,1 0,026 0,043

5.2.1.Tinh c6t thép doc.

Cip ndi luc sé 1c6: M = 48, 2KN.m, N = 3561,2 KN.

Véiey” =2 cm = 0,02 m 1a d6 Iéch tdm ngau nhién, thoa man diéu kién:
€ = max(—c;i) = max(s—()@) =max(1,7; 0,58)=1,7cm

30 600 30 600

Tinh cét thép cho cot 1a tinh thép dbi ximg ta tién hanh tinh toan cho cip néi luc sé1

Gia thiét a=a’=3cm — hy =50- 3= 47cm.

l, 245 , \ \ . X

" = 50 =4,9< 8. => B0 qua anh huong ctia uén doc.

Tinh todn cét doc

Khoang cach tir diém dat luc dén trong tam cot thép:

e=ne,+05h—a=1x31+0,5x50-3=251cm
Do léch tdm t6i han:
€ogn = 0,4X (L, 25xh — toxh,) = 0, 4x (L, 25x50 — 0, 41x47) =17,62 cm

D0 manh A: 4, =

Vi ey, =17,62cm>ne, =31cm . Nén tinh theo Iéch tim bé

e0=3,1cm < 0,2hy=0,2x47 = 9,4 cm

Nén ta tinh x theo cong thirc thuc nghiém X = h- (O’—5h +1,8-1,4a,)e,

hy
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0,5x50

X = 50—( +18-14x O,41j><3,l: 44,6 cm

- Dién tich cot thép : As= As’
N.e-R bx(h,-05x)

A=A= R..(h, —a)
_ 35612 251-145x50x 44,6.(47~05x446) _ 2o,
28x (47— 3)

Kiém tra ham luong cot thép :

F,x100_7.73x100 (o0,

min — 011%
bx h, 50x 47

ﬂ:

Vay tiét dién da chon 13 hop 1y.
b) Péi véi cgp 2: M=91,3 KN.m ; N =3514,1 KN
Khoang cach tir diém dt luc dén trong tam cbt thép:
e=ne,+05h—a=1x43+0,5x50-3=26,3cm
Do léch tam tdi han:
€0gn = 0, 4X(L, 25xh — ogxh,) = 0, 4X (1, 2550 -0, 41x47) =17,62 cm
Vi €oqn = 17,62cm >ne, = 4,3cm nén tinh theo 1¢ch tam bé
e9=4,3cm < 0,2hy=0,2x47 = 9,4 cm
Nén ta tinh x theo cong thirc thuc nghiém
0,5h 0,5x50
h,
- Dién tich cot thép : : As= As’
Ne-R, bx(h,-05x)

X=h-(

+1,8-1 40,)e, = 50—( +18-14x o,41j x4,3= 42,4 cm

A=A= R..(h, —a)
_ 35141x26,3-1,45x50x 42,4.(47-05x42,4) _ 10,64cm?
28x (47 - 3)

Kiém tra ham luong ct thép :

F,x100 10,64x100
bxh, 50x 47

M= =0,45% > ... =01%.
Vay tiét dién da chon 1a hop 1y.
+Két luan: Liy As=10,64cm’ dé chon ¢t thép =Chen 3925 c6: As=As’= 14,73cm?
5.2.2.Tinh toan cot dai
Luc cat 16n nhat tai ti€t dién cot Q,,, =5,83 T

Kiém tra diéu kién:
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k,.R,.b.h, = 0,35x1450x0,50x0,45 = 1142 T > Q ,,,,=5.83 T
=> Thoa man diéu kién bé tong khong bi pha hoai trén ti€t dién nghiéng theo tng
sudt nén chinh. Gia thi€t dung c6t dai ¢8, Fa = 0,503, 4 nhanh ( n=4)

bat cot dai theo cau tao.
Diéu kién cdu tao: ¢ > 8 mm.
+ Trong doan & 2 dau miit coOt c6 chiéu dai I, = max(h, 1/6.1,, 450mm) = 500mm

a =min(15¢., 1/2b, 150mm) = min (375, 250,150) = 150mm.

Voy dung cot dai ¢8a150 nhu hinh vé. Trong doan @@

cOt con lai dat cot dai $8a200 o

5.3.Tinh ¢t thép phan tir cdt sé 5(400x400) /\ zag?g 29
Chiéu cao cot: H=3,5m > 20
- lo_Chiéu dai tinh toan ctia cot: 1, =y xH \%4 ?é%o 24

Vi khung nha nhiéu tang c6 lién két cang gitta

dam va cot ¢d 4 nhip (5¢6t) tra 18n voi phuong 30 \ 440 30

phap san toan khéi ¢ hé sé phu thude vao so do 20

bién dang : v =0,7).

lp=0,7x 3,5 =2,45m,

30

500
440

30

Hinh 5.1. Bo tri thép cot bién so 1

Cép noi M N 801:M/N € =€y t €
we | (KN.m) | (KN) (m) (m)
1 109,7 20429 0,054 0,067
2 110,9 1995,7 0,056 0,069

5.3.1.Tinh cét thép doc.
Cdp néi e s6 1c6: M = 109,7KN.m, N = 2042,9 KN.
Véiey’ = 1,3 cm = 0,013 m la d6 léch tam ngau nhién, thoa man diéu kién:

: h, H 40 350)
€, =MaX| —;—— |=max| —;—— |=13cm
30 600 30 600

Tinh cét thép cho cot la tinh thép dbi xtmg ta tién hanh tinh toan cho cip néi luc sé1

Gia thiét a=a’=3cm — hy = 40— 3= 37cm.

|, 245 N UV

h = 50 =49 < 8. Khong ké dén anh hudng cuia uodn doc.

Tinh todn cét doc

Khoang cach tir diém dat luc dén trong tam cot thép:
e=ne,+05h—a=1x6,7+05x40-3=237cm

Do léch tdm t6i han:
€ogn = 0,4X(L, 25xh —ayxh,) = 0,4%(1, 25x40 - 0,41x37) =13,93 cm

Do manh A: 4, =

Vi €ogn =1393cm>7e, = 6,7cm nén tinh theo 1éch tam bé
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Nén ta tinh x theo cong thirc thuc nghiém

0,5h 0,5% 40
h,

- Dién tich c6t thép : As= As’

N.e-R, b.x.(h,-05x)

X=h-(

+18-1,40a,)e, = 40—( +18-1,4x O,41J>< 6,7=28,16 cm

A=A =T h-a)
_ 20429x237 ~1,45x 40x 2816.(37 - 0,5x 2816) _ 1154cm?
28x (37 -3)

Kiém tra ham luong cét thép :

F,x100 11,54x100
bxh,  40x37

=0,78% > pt,,,, = 01% .Vay tiét dién da

chon 1a hgp 1y.
b) Poi véi ciip 2: M = 110,9 KN.m ; N = 1995,7 KN
Khoang cach tir diém dt luc dén trong tam cot thép:
e=ne,+05h-a=1x6,9+0,5%x40-3=239cm
b6 léch tam toi han:
€ogn = 0,4X(L, 25xh — o, xh, ) = 0, 4% (1, 25x40 - 0,41x37) =13.93 cm
Vi €ogn =13,93cm>7e, = 6,9cm nén tinh theo léch tim bé

Nén ta tinh x theo cong thirc thuc nghiém
0,5h 0,5x40
h,
- Dién tich cdt thép :
. Ne—-R,bx(h,-05x
Ak R;.(ho(—i;') -
19957 x239-1,45%x40x%27,8.(37-0,5% 27,8)
B 28x (37— 3)
Kiém tra ham luong cot thép :

X=h-(

+1,8-14a,)e, = 40—( +18-14x o,41j>< 6,9= 27,8cm

=10,98cm?

_ F,x100 1098x100

_ =0,74% > p1,,,, = 0,1% Vay tiét dién da
bxh, 40x 37 Pt cr ’

chon 1a hop 1y.
+Két Luan: Liy As = 11,54 cm®. = Chon 3925 c6 : As= As’= 14,73 cm?
5.3.2.Tinh toan cot dai
Luc cat 16n nhat tai tiét dién cot Q,,,, =63 T

Kiém tra diéu kién:
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k,.R,.b.hy = 0,35x1450x0,40x0,37= 1142 T > Q ,,,,=6,3 T
=> Thoa man diéu kién bé tong khong bi pha hoai trén ti€t dién nghiéng theo tng
sudt nén chinh. Gia thiét dung cot dai ¢8, Fa = 0,503, 4 nhanh ( n=4).Dat co6t dai
theo céu tao.
Diéu kién cdu tao: ¢ > 8 mm.
+ Trong doan & 2 dau miit coOt c6 chiéu dai 1, = max(h, 1/6.1,, 500mm) = 500mm :
a =min(15¢., 1/2b, 150mm) = min (300, 250,150) = 150mm.
Vay dung cot dai $8a150 nhu hinh vé&. Trong doan

cot con lai dat cot dai ¢8a200. = @ o 2219
5.4.Tinh cét thép phin tir cdt sé6 19(600x600) AR ?é%o 30
Chiéu cao cot: H=3,5m =k </Y e 20018 20
- lo_Chidu dai tinh toan ciia cot: 1, = yx H \// o
V6i khung nha nhiéu tang c6 lién két cting gitra ddm A
va cdt c6 4 nhip (5¢cét) tro 1€n vai phuong phép san §
toan khéi c6 hé sb phu thudc vao so d6 bién dang : a iég a
v =0,7).
lo=0,7x 3,5 = 2,45m. BJ tri thép cot bién phan tii 5
Cap ndi M N e1=M/N |eg =€ + €y’
lue | (KN.m) | (KN) (m) (m)
1 19,4 -5792 0,003 0,023
2 -41,1 -5744.8 0,007 0,027

5.4.1.Tinh c6t thép doc.
Cap ndi luc 58 1c6: M =19,4 KN.m, N = 5792 KN.
Véi ey’ =2 cm = 0,02 m 1a d6 léch tam ngau nhién, thoa man diéu kién:

. h, H 60 350)
€, =MaX| —;—— [=max| —;—— |=2cm
30 600 30 600

Tinh cét thép cho cot la tinh thép dbi xtmg ta tién hanh tinh toan cho cip néi luc sé1

Gia thiét a=a’ =3cm — hy = 60— 3 = 57cm.

|, 245 i g

Wm0 4,9 < 8. Khong ké dén anh hudng ctia uon doc..

Tinh todn cét doc

Khoang cach tir diém dat luc dén trong tam cot thép:
e=ne,+05h-a=1x23+0,5x60-3=29,3cm

Do léch tdm t6i han:
€ogn = 0,4X(L, 25N — o, xh,,) = 0,4%(1, 25x60 -0, 41x57) = 20,65 cm

Vi

Do manh A: 4, =

€ogn = 20,65cm>7ne, = 2,3cm nén tinh theo 1éch tam bé
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e9=2,3cm<0,2hy=0,2x57 = 11,4cm
Nén ta tinh x theo cong thirc thuc nghiém

0,5h
x = h- ( n +1,8-14a,)e, = 60—(0’5;760 +18-14x 0,41j>< 2,3=55,97 cm
0

N.e—R, b.x.(h, —05.x)

, A=A = . ,
- Dién tich cot thép : Ra-(ho —2)
5792x 29,3-1,45x60x55,97.(57 —0,5x 55,97) 2
= =18,8cm
28 (57-3)

Kiém tra ham luong cot thép :

e Fa x100 _ 18;8X100 — 0,55% > Uoin = 0,1% .
bxh, 60x 57

Vay tiét dién da chon 13 hop ly.
b) Péi vdi cdp 2: M =41,1 KN.m ; N = 5744,8 KN
Khoang cach tir diém dit luc dén trong tam cbt thép:
e=ne,+05h—a=1x27+05%x60-3=29,7cm
Do léch tam tdi han:
€ogn = 0,4X(L, 25xh — atexh,) = 0, 4x (L, 25%60 — 0, 41x57) = 20,65 cm
Vi €ogn = 20,65cm>ne, = 2,7cm nén tinh theo léch tim bé
e9=2,7cm<0,2hy=0,2x57 = 11,4cm
Nén ta tinh x theo cong thirc thuc nghiém
0,5h 0,5x60
h,
- Dién tich cot thép : As = As’
N.e-R bx(h, -05X)

x=h- (

+1,8-140,)e, :60—( +18-14x o,41j>< 2,7=55,27 cm

A=A= R..(h, —a)
_ 57448x 29,7 -1,45x 60x55,27.(57 - 0,5x55,27) _ 15,25¢cm?
28x (57 -23)

Kiém tra ham luong ct thép :

F,x100 15,25x100

= 0,45% > u,,,, = 01% .Vay tiét dién da

#7 bx h, 60x57
chon 1a hop 1y.
+Két Luan: Liy As = 18,8 cm®. = Chon 5¢25

@) 5025 5@25()

—u| @6
a200 32

2@18@

/
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Luc cat 16n nhat tai ti€t dién cot Q. =7,5T

Kiém tra diéu kién:

k,.R,.b.h; = 0,35x1450x0,70x0,67 =238 T> Q ,.,=7,5 T

=> Thoa min diéu kién bé tong khong bi phd hoai trén tiét dién nghiéng theo tng
sudt nén chinh. Gia thi€t dung c6t dai ¢8, Fa = 0,503, 4 nhanh ( n=4)

Dit cot dai theo cdu tao.Diéu kién cdu tao: ¢ > 8 mm.
+ Trong doan & 2 dau miit cOt ¢ chiéu dai B0 tri thép cot phan tik 19
l. = max(h, 1/6.1, 500mm) = 600mm :

a =min(15¢.4, 1/2b, 150mm) = min (375, 250,150) = 150mm.

Voy dung cot dai $8a150 nhu hinh v€. Trong doan cot con lai dat cot dai ¢8 a=200

5.5.Tinh ¢t thép phan tir cdt s6 23(500x500)
Chiéucaocot: H=35m - l,_Chiéu dai tinh toan cta cot: I, =y xH
Vi khung nha nhiéu tang co lién két cang gitra dam va cot c6 4 nhip (5¢ot) tré 1én
v6i phuong phap san toan khoi cé hé s6 phu thudc vao so do bién dang : (y =0,7).
lp =0,7x 3,5 =2,45m.

Cap ndi M N e1=M/N |eg =€ + €y’
luc (KN.m) (KN) (m) (m)
1 51,2 -3295,7 0,016 0,033
2 -51,5 -3248.5 0,016 0,033

5.5.1.Tinh c6t thép doc.
Cap ndi luc sé 1c6: M = 51,2 KN.m, N = 3295,7 KN.
Véi ey’ = 1,7 cm = 0,017 m 1a d6 léch tam ngau nhién, thoa man diéu kién:
€, = max(£ij = max(io@j =1,7cm
30 600

Tinh cét thép cho cot 1a tinh thép dbi ximg ta tién hanh tinh toan cho cip néi luc sé1
Gia thiét a=a’=3cm — hy =50- 3= 47cm.

AL l, _ 245 NS \ .
Do manh A: 4, = P 4,9 < 8. Khong ké dén anh hudng cua uon doc.
Tinh todn cét doc
Khoang cach tir diém dat luc dén trong tam cot thép:

e=ne, +05h-a=1x33+0,5x50-3=253cm

Do léch tdm t6i han:

€ogn = 0,4X(L, 25xh —ayxh,) = 0,4%(1, 25x50 - 0,41x47) =17,62 cm

Vi €ogn =17,62cm >7€, =3,3cm nén tinh theo 1¢ch tim bé
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e0=3,3cm<0,2hy=0,2x47 = 9,4 cm
Nén ta tinh x theo cong thirc thyc nghiém
0,5h 0,5%50
h,
- Dién tich c6t thép : As= As’
N.e-R, bx(h, -05x)

X=h-(

+1,8-1,40,)e, = 50—( +1,8-14x O,41)><3,3: 442 cm

AT R -
~ 32957x253-1,45x50x44,2.(47-0,5x44,2) 3em?
28 (47-3)

Kiém tra ham luong cét thép :

~ F,x100 3x100

U= = =0,1% .
bxh, 50x47

=013% > 2.,
Vay tiét dién da chon 1a hop 1y.
b) Péi véi cgp 2: M =51,5 KN.m ; N = 3248,5 KN
Khoang cach tir diém dit luc dén trong tam cot thép:
e=mne,+05h—-a=1x33+0,5x50-3=253cm

Do léch tdm tdi han:

€ogn = 0,4X(L, 25%h — otoxh,) = 0, 4x (1, 25x50 - 0,41x47) =17,62 cm

Vi €oqn =17,62cm >7€, =3,3cm nén tinh theo 1¢ch tam bé

£0=3,3cm<0,2hy=0,2x47 = 9,4 cm

Nén ta tinh x theo cong thirc thuc nghiém

0,5h 0,5x50
h,

- Dién tich cbt thép : : As= As’

N.e-R, bx(h,-05x)

X=h-( +1,8-1,40a,)e, = 50—( +18-14x 0,41}(3,3: 44,2 cm

AS :AS ) R;-(ho_al)
_ 32485x 253 -1,45x50x44,2.(47-0,5x44,2) _ 2 740m?
28x (47 -3)

Kiém tra ham luong ct thép :

F,x100 2,74x100

- =012% > ;. =0,1% .Vay tiét dién da
= Tbxh, | 50x47 # o '
chon 1a hop 1y.
+Két Luén: Liy As = 3 cm®. — Chon 320 ¢6 : As= As’= 9,43 cm?
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5.5.2Tinh toan cot dai

Luc cat 16n nhat tai ti€t dién cot Q,,, = 3,3T

Kiém tra diéu kién:

k,.R,.b.hy = 0,35x1450x0,50x0,45 = 1142 T>Q ,,.,=3,3 T

=> Thoa min diéu kién bé tong khong bi phd hoai trén tiét dién nghiéng theo tng
sudt nén chinh. Gia thiét dung cot dai ¢8, Fa = 0,503, 4 nhanh ( n=4).Pat c6t dai

theo céu tao.

Diéu kién ciu tao: ¢ > 8 mm. _ (26,3220 32203

+ Trong doan & 2 dau muit cot ¢6 chiéu dai 1, = max(h, = | 96 a3
200
1/6.1,, 500mm) = 500mm : i /\ S 2018 27
a =min(15¢.4, 1/2b, 150mm) = min (330, 250,150) = 8
150mm = 00 &2
Vay dung cot dai ¢8 a = 150nhu hinh vé. Trong doan 30 L 440 L 30
500

cot con lai dat cot dai ¢8 a=200

BG6 tri cot thép cho cac phan tir cot bién MAT CAT 10-10 (TL1:20)

B tri thép cot bién phan tir 23
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CHUONG 6. TINH TOAN CAU THANG

6.1.S6 liéu tinh toan:
Ban thang 13 ban ké hai canh (ty s6 ||—2 = g =21>2 )
1 )
= m=30+35, chon m=30
L =1; :chiéu dai canh ngin cta ban
D =0,8 + 1,4(chon D=1,4)
D 14
=h =—xl, ===x1,6 =0,075(m
b = X 30 X S(m)

= chon hy, =0,08(m)=8(cm) .

- Dam chiéu nghi, chiéu t6i:
1

. N 1
Chiéu cao dam so bo chon theo cong thirc sau: hy = (g + E) x|

Vi 1= 3300mm nén hg= (0,41+0,28)
bb

Ta chon kich thudc dam chi€u té1, chiéu nghi nhu sau:

hb

b x h =220 x 300mm.
Bac thang: b,=300mm, h, = 150mm. %

- Cén thang: So bo chon kich thudc cbn thang l1a:
b x h =100 x 300cm.

300

L 150,

- Mat bac mai granito day 2,0cm
- Vira 16t day 1,5¢cm.
- Bac xay gach h=15cm.
- Ban thang B.T.C.T day 8 cm.
- Vira trat day 1,5cm.

Mt cit cau thang
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-Tir cac 16p cdu tao ban thang ta 14p bang tai trong tac dung 1én ban thang nhu sau:

Béang 6.1 : Tai trong tdc dung 1€n ban thang

Céc 16p tao thanh g (KN/m?)
- Gach granito day 20mm:
_(b+h)xdxy (0,3+015)%0,02x25
Wi Jogt+015 1.1 0.75
- Vira 16t day 15mm:
0 = (b+h)xoxy _ (0,3+0,15)x0,015x18 13 0,48
Jb? + h? J032 +015%
-Lép xay gach bac:
_ bxhxy  03x015x18 1.3 1,59
P b 203 015
- Ban BTCT day 80 mm:
gs= y Xh,=25x0,08 1,1 2,2
- Lop vira trat mat dudi day 15mm:
gs=y X §=18x%0,015 1,3 0,35
Tong cong : 5,37
RGOS ®
1810 3300 I 2120 =
= !;:::@:::i;i::,f,—,—,—,:::?:::::::::,W ————————————— -
g | P BAN THANG P
1 ||
2 2 | CHIEU NGH 19:::::::::}Ii1 CHIEU TOI g
§ H BAN THANG H
' | H H HmE
Mt bing bo tri két ciu ciu thang

6.1.1Hoat tdi:
S4 lidu thiét ké.

- Tat ca cac cac bo phan cua két cau déu dung.

+ Bé tong B 25 c6 Ry= 14,5 MPa =1,45 KN/cm?

+ C6t thép dung :
Vi : $< 10 dung nhém Al
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c6 Ry = 225 MPa= 22,5 KN/cm?
Vi : ¢> 10 dung nhom All
c6 Ry = 280 MPa= 28 KN/cm®
- T4t ca cac loai tai trong va hoat tai déu léy theo TCVN 2737- 2005.
- Quy dbi tai trong cua cac 16p ra tai trong twong duwong phan bd theo chiéu dai ban
thang:
+ So do két cau:

Céu thang duoc ciu tao tir bé tong cbt thép, cac bo phan lién két ngam dan
hoi voi nhau dé don gian tinh toan ta coi chiing 1a lién két khop, sau d6 dat thép am
theo cdu tao tai cac vi tri lién két dé han ché bé rong khe nit. Tur d6 ta ¢6 so dd tinh
cac bd phan cau thang la so db tinh dinh.

+ So bo chon kich thudce tiét dién cdc bé phan:
- Kich thuéc ban thang: l,=1600 mm

l,= V17507 +3300% = 3735mm

Géc tao doc ban thang : tga = % =053 = a=28

N D
So bd chon chiéu day ban thang theo cong thirc: h, = o x|

V6iD =0,8+1,4 :1a hé sb tai trong , chon D=1.4.
- Hoat tai phan b trén thang 1ay theo TCVN2737-1995:
Py= Py°xn = 3x1,2 = 3,6 KN/m?
- Tong tai trong tac dung 1én ban thang: Jb= gp+pPp= 5,37+3,6 = 8,97 KN/m?
- Tai trong tac dung vudng goc ban thang giy udn:
Ob = gpXCOSaL = 8,97%c0528%= 8,0 KN/m?

o x1? 8x16°
*Noilyge: M= % = =2,56KN.m
v . 8 8

6.2. Tinh t‘ozin ban thang: 1m CON

6.2.1 So’ do tinh va tai trong: - = =

6.2.2. Tinh to4an néi luc va cot thép cho ban | / |
| _ |

thang .
| 3735 |

- Xét ty s6 L/l =3,3/1,6=2,06 > 2 = Ban

thang thudc loai ban lam viéc theo 1 phuong UWMAM%L

(ban dam). Dé tinh toan ta cit 1 dai ban rong

Im theo phuong canh ngin va tinh toan nhu 1 | |

1600
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dam chiu tai trong phan bb déu nhu hinh v&:
* Tinh cot thép : Hinh 6.5 : So' d6 tinh va tii trong
-Gia thiét a=1,5cm =h =h-a=8-15=6,5(cm)

M 2,56

Y - . o. = ==
€6 M =256 (KN.m): n = o 2 =1 4551x6,5°

=0,042

Taco: o, =0042<a, =0,437 Suy ra dat cot thép don
T a,=¢.(1-058)=&=0,43
S A = ExR, xbxh, _ 0,043x1,45%100x6,5 _

1,8(cm®
R,. 22,5 (em®)
— phuong an chon thép nhu sau:
bxa, 1000x283
S= = =157(mm) Suy ra chon : $6a150 c6 A=1,89(cm)
A, 180
: R 0,645x1,45%x100
Kiém tra ham lugng : Mo = o xRy x100 = . . =3,2%
R, 22,5
A 1,89x100 . P
= = = - =01% h B2
7 b><ho><100 100%6.5 0,29% ... =01% (cho cap do bén B20)

= Uyin =01% < £=0,29%< p_ =3,2% - Vay da ham luong cot thép
- Chon ®6al150co A =1,89 (cm)

- C6t thép chiu mémen 4m : Chiu m6 men 4m & phan ban ké vao tuong lay
® 6a200,chiéu dai thép nho ra khoi mép tudng lay:

%x | = %x 1,6 = 0,4(m) = 400(mm)

- Thép doc ban thang dat theo cdutaola ®6a200céF,=1,41 cm? , thda man
diéu kién >20 % Fapax = 0,2 x 2,14 = 0,428 cm’ .

- C6t thép chiu md men 4m :Chiu m6 men 4m & phan ban ké vao tuong lay

® 6 a200,chiéu dai thép nho ra khoi mép twong 14y:

%X | = %x 1,6 = 0,4(m) = 400(mm) _
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. 110 . 110 r 400 ' + 400 TlOOT
¢12 | M =
= = % . - - - Fe T - T 47 8
I %_ 112060 @ :‘:550 @ j\>2600
L1110 ] 1600 I5d
@ MAT CAT 1-1 TL: 1/10

Hinh 6.6: Mt cit ban thang

Dé tranh cho bé téng gan gbi tya (mién trén bi phd hoai), ta dit cbt thép theo cdu

tao $6a200, chiéu dai thép nho ra khoi mép tuong va mép con la:

I/4=1,6/4=0,40m.
6. 3.Tinh cn thang.
6.3.1. Tai trong.
Bang 6.2: Tai trong tac dung

Thanh phan tai trong n Jc (KN/m)
Do ban truyén vao:
= leb - 8’97;1’6 ~718 1 7,44
Do trong lwong ban than con:
+ Phan bé tong: bexhex v = 0,1x0,3x25 1,1 0,83
+ Lép vira trat day 15mm: (b.+he)x2xhy Xy,
= (0,1+0,3)x2x0,015x18 1,3 0,28
Trong lugng lan can, tay vin lay: 0,4 KN/m 1,1 0,44
Tong cong 8,99

- Tai trong tac dung vudng goc voi con gy udn:
0 = GeXCOSaL = 8,99x0528°= 8 KN/m?
qcx1?  8x3735

* Noi luc: My = 3 =1395KN.m
Quay = ; e _8x3735_ 14 94k

6.3.2. Tinh thép:

- Tinh ¢t thép doc:

+ Dung bé téng B25 c6 R, = 14,5 MPa = 1,45 KN/cm?

va Ry = 0,9MPa = 0,09 KN/cm?

+ Thép nhém All c6 Rs = 280 MPa = 28 KN/cm? va Ry, = 225 MPa = 22,5 KN/cm?
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+ Dung momen 16n nhat dé tinh toan :
Gia thiét: a=3cm — h,=h—-a=30-3 = 27cm.
M 1395x100

) , . .y e o = - =Y 3
Xac dinh gia tri : %y, R, .b.h§ 1,45x10x 272

o, =013< ¢, =0,429 . Suy ra dit cot thép don
V6i «, =0,13 trabang E.1 phuluc E —» & =0,14

- Dién tich thép doc trong dam :
- & x RbRx bxh, _ 0,14><1,4258><10>< 27

- Chon 1918 c6 A, = 2,545cm* > A, = 1,96 cm? ; thép ving chiu nén chon 1412
6.3.3. Tinh cbt dai:
+ Kiém tra diéu kién han ché :
C6 diéu kién : Q =K *Ry*b*h,
Trong d6 : K, 1 hé s6 phu thudc vao mac Bé tong < B30 14 : 0,35

=1,96(cm?)

Q 12 kha nang chiu lyc cit ciia bé tong
b, h, 1a chiéu rong, chiéu cao tinh toan cua dam
Ta ¢6 Q = 0,35*1,45*10*27 = 137 KN > Qmax = 14,94 KN nén bé téng

khong bi pha hoai trén tiét dién nghiéng theo tng suit nén chinh.
+ Kiém tra diéu kién tinh toén :
Diéu kién : ¢;*Ry*b*ho = 0,6%0,09%10*27 = 14,58 KN < Qmax = 14,94 KN nén
phai tinh ¢t dai. = Bé tong du kha ning chiu cit, ta phai tinh toan cét dai.
Chon cbt dai 96 , 1 nhanh(n = 1). ( Trong d6 ¢1= 0,6 d6i voi dam).

Khoang cach tinhtodn: U, = RowNAs _ 1750x1x0,283 11517(cm) (1)
q, 0,043
Trong d6 : Rg,= 1750KN/cm? ing v&i thép Al trong bang 21 TCXDVN356-2005.
2 2
q = 2me 1494 443N /em
8.R,.b.h; 8x0,09x10x 27
2 2
u_ - 15.R, b.h; _15x0,09x10x 27" _ 6587(cm) (2)
Q,rax 14,94
lh =0,5*30 =15cm
Khoang cach dai <2 B (3)

15cm
Khoang cach c6t dai thoa man 3 diéu kién Uy = min (1,2,3) = 15 cm
Chon cdt dai $6a150.
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6.4. Tinh san chiéu nghi:

Kich thudce chiéu nghizh x b =3,65 x 1,81 (m)

6.4.1. Tai trong tinh toan:

+ Tinh tai :
Béng 6.3: Tai trong tac dung Ién ban chiéu nghi
ST ' Chiéu Y He so Tai trong
T Cac 16p cau tao day (KN/m® | vuot tinh toan
(m) ) tai (n) | g" (KN/m?)
- Lép d4 mai Granito & =
1 [1,5cm 0,015 20 1,1 0,33
2 |-Lép vira XM 16t d = 2cm 0,02 18 1,3 0,46
3 | - Banthang B.T.C.T 6 = 8cm 0,08 25 1,1 2,2
4 | -Vira XM trat tran & = 1,5cm 0,015 18 1,3 0,35
Cong 3,34

+ Hoat tai: P"=n.P®=1,2.3=3,6 KN/m".

- Tong tinh tai va hoat tai : q, = g" + P" = 3,34 + 3,6 = 6,94 KN/m®.
x1?  6,94x1,81°
.-

*Noilye: M=o — 2.84KN.m

| Tz
6.4.2. Xac dinh ni luc:- Xét ty so : I—Z = % = 2,02 > 2nén ban chiéu nghi thudc
1

loai ban lam viéc theo 1 phwong (ban dam). Dé tinh toan ta cat 1 dai ban rong 1m
theo phuong canh ngan va tinh toan nhu 1 dam chiu tai trong phéan bd déu.
* Tinh cot thép :

-gia thiét a=1,5¢cm =h =h-a=8-15=6,5(cm)

Tinh: ¢, = M2= 2,84 ~=0,06
R,bh? 115*1*6,5

Ta co: a, =0,06<a, =0,437

Tur: o, =¢.(1-058) = £=0,062
xR, xbxh, 0,062x1,45x100x6,5
= A _s bR 0 _ oo = 2,6(cm?)

SC
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bxa, 1000x283
—> phuong 4n chon thép nhu sau: S= A T 109(mm)

—> Phuong 4n chon thép nhu sau: ®6a150 cd A=1,89(cm?)

\ xR 0,645x1,45%x100
Kiém tra ham lugng : 4. = b x100 = =3,2%
R, 22,5
p=—2 100-189100_ 4 599 s =01% (cho cap d6 bén B20)

“bxh, " 100x6,5
= 4 =01% < £=0,29%< u_ =3,2% - Vay da ham lugng ct thép

- Chon ®6a150 c6 A =1,89 (cm?)
6.4. 3.Tinh dam chiéu nghi
Dam chiéu nghi, chiéu t&i 1a dAm don gian c6 cac gbi tua 13 tuong, doan dam
bi lén tuong la: C=22 cm.
Nhip tinh toan: 1g= |- b+ ¢ = 365 — 22 +22 = 365 cm.

* Tinh thép: &p dung cac cong thirc va gia tri sau:
- Tinh c6t doc: Gia thiéta=3cm — hp=h-a=30-3=27cm.
6.4.3.1. So do tinh.
6.4.3.2. Tdi trong

-Trong lugng do ban chiéu nghi truyén vao, 14

1600 1600 P

tai phan bo déu : 350

3,65
T 11111
MM

Véi : + qp 12 tai trong tac dung 1én ban chiéu nghi W ©
+ |, 1a canh ngén cuia ban chiéu nghi .
- Trong lugng ban than dam : So d6 tinh

+Bétong:b xh x25 x 1,1=0,22x0,3 x 25 x1,1 =1,82 KN/m
+Léptrat: (b+h) x2 x0,015 x 18 x1,3
=(0,22+0,3) x 2 x 0,015 x 18 x1,3=0,36 KN/m .

- Luc tap trung do con truyén vao : P = QL _ %: 17 KN.
cosa 0,88
— Tong tai phan bd déu: q=13 + 1,82 + 0,36 = 15,18 KN/m .
* Noi luc : Mpmax = q>E<3|2+P><a:M+l7x1,6:43,9KN.m.
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g 15,18 365
Quax= 5 +P= =

6.4.3.3. Tinh toan va bé tri thép doc

+ Dung momen 16n nhat dé tinh toan :

M 439
R,b.h? 115x22x27?

Nén khong phai tinh ¢t kép . Véi «,, = 0,269 tra bang E.1 phu luc E — & = 0,32

ExRyxbxhy  032x115x22x 27
R 28

7,8x100
. h! A . 0/ = L
Ham lugng thép : (%) 995 27

+17=44,7 KN .

- X4c dinh gia tri : o, =0,269 < a, =0,429

- Dién tich thép doc trong ddm : A = 78(cm?)

=131%> u, =01%

Vay chon dam ¢ tiét dién bxh = ( 22x30) cm hop 1y khong can thay doi tiét dién.
- Chon 2¢25 ¢ As = 9,82 cm® > As = 7,8 cm? ; thép ving chiu nén chon 2¢12
6.4.4.4. Tinh cit dai:
Kiém tra diéu kién han ché : Q < K *Rp*b*h,
Trong d6 : K, 1 hé s6 phu thudc vao mac Bé tong < B30 14 : 0,35
Q 12 kha nang chiu lyc cit cua bé tong
b, h, 1a chiéu rong, chiéu cao tinh toan cua dam
Ta c6 Q = 0,35*1,15*22*27 = 239,08 KN > Qmax = 44,7KN nén bé tong
khong bi pha hoai trén tiét dién nghiéng theo Gng suit nén chinh.
Kiém tra diéu kién tinh toan :
Diéu kién : ¢1*Rp*b*ho = 0,6%0,09*22*27 = 32,076 KG < Qmax =44,7 KG
nén phai tinh cét dai.
Chon c6t dai ¢6 , 2 nhanh(n = 2). ( Trong d6 ¢, = 0,6 d6i véi dam)
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WMOW 500 . S0, ,10Q, 350 100 ; 200 TMOW
896 2912 606 896
215003 15 a — @z 16 2150
( ‘ 1 ;
e e S AN — :

. 4J, L 5 1366 COT TREO Czq,zs 16 S
L1110 1600 Bmso- L4550 | 1600 110/
3650
@ - @
DAM 1 TL:1/15
2412 2412
1 1
™ 7 @

. 6 T g )Q T &
= (e . .
o g $6 = 3
% S I Bz 8 7
%0/ ——=  E—

2425 : 2425 ?

20 160 30
e ] T T

MC 5-5 TL :1/10 MC 6-6 TL :1/10
Bo tri cot thép dam DT1

Khoang céch tinh toén :
_ R, N.As 17,5%2%0,283
o 0,17

Qlm 44,7
8.R,b.h? 8x0,09%x22x27°

Utt

=58,26 cm (1)

Trong d6 q, = =0,17KN /cm
_15.R,bh? 15x0,09%x22x 27°

e Qnax 44,7
1
Khoang céch dai << 2
15cm

U

= 48,44(cm) (2)

h=0,5*30=15cm
3)

Khoang cach cbt dai thoa mén 3 diéu kién Uy = min (1,2,3) = 15 cm
Chon cét dai $6a150.
6.4.5.5. Tinh c6t treo:
Tai vi tri cudn ké 1én dam chiéu nghi DT1 do tai tap trung 16n,dé tranh pha hoai cuc
bo cho diam chiéu nghi ta phai dat thém ct treo gia cuong dang cét dai.
Luyc tap trung tac dung 1én dam chiéu nghi DT1.
F=P+G-Gy=17+3,6-(1,82+0,36)=19,51KN
Trong d6:  P-hoat tai tinh toan
G-Tinh tai tinh todn
GO-Trong luong ban than dam chinh.
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h
[1—SJ 19, 51.(1—3j
h 20

F(l—%}s mnag, Ry, = M2 = =13

0
Trong do:
h

S

nag, Ry,  2.0,286.255

hs — khoang cach tir vi tri dat luc tdp chung dén trong tam cdt thép doc

0]

=h, —h,, =27 -7 =20cm

Ho- chiéu cao c6 ich cua tiét dién

m- tong s6 luong cbt treo dang dai can thiét

n- sb nhanh cét treo

asw- dién tiich cét treo

Rsw — cuong do tinh toan cdt treo

Khoang cach cho phép bd tri cbt treo

s, =b,, +2h, =28+23=36 cm

dang dai.
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