PO AN TOT NGHIEP TRU SO CONG AN QUAN BA PINH

MO PAU

)(dy dung, ndng cdp, hoan thién va hién dai hod co so vdt chdt la mot trong
nhitng nhiém vu khd quan trong trong coéng cudc hién dai hod, cong nghiép hod nén
kinh té" quoc dan, nhdt la thoi ky chiing ta da gia nhdp to chitc thuong mai thé gidi
WTO.

Hoan thién kién tric thuong tang, hé thong ludt phdp, thuc hién nén kinh té’ md
Viét nam hién nay dang cé gdng thodt khdi nén kinh té lac hdu sau nhiéu nam. Huy
dong von dau tu tir trong va ngoai nudc, budc dau xdy dung co sd ha tang, thay thé
trang thiét bi, doi moi cong nghé, lién doanh lién két thiic ddy phdt trién nén kinh té
nhiéu thanh phdn, nén kinh té'Viét nam dda va dang cé nhiéu thay doi tot dep ddu con
rdt nhiéu khé khan.

Trong linh vuc xdy dung nhiing ndm qua chiing ta da khong ngung thay doi manh
dan ddu tu trang thiét bi mdy méc, dao tao ky thudt nham nédng cao ndng luc sdan xudt
xdy dung, tiép thu cong nghé hién dai, vita sdn xudt vita hoan thién, nganh xdy dung
da lon manh 1én rdt nhiéu. Nhiéu cong trinh hién dai doi hoi ky thudt sdn xudt xdy
dung cao da duoc nganh hoan thién khd tot, ban dau la lién doanh vdi nudc ngoai va
phu thuéc vao ho dén nay chiing ta da cé khd ndng thiét ké thi cong nhiéu cong trinh
trudc kia khong thuc hién duoc nhu: nha cao tang, cau duong, nha mdy. Canh tranh
digc voi cdc hang, cong ty xdy dung nudc ngoadi thang thdu nhiéu cong trinh quan
trong trong va ngodi nudc, thuc hién sdn xudt xdy dung vdi cong nghé chdt luong cao,
tiét kiém duoc von dau tu xdy dung co bdn, budc dau ddp ving duoc nhu cdu trong
nudc va hoan thién co so vdt chdt. Tuy nhién, trong sy phdt trién chiing ta can phdi
Iuén tim hiéu, nghién citu va khong nging trang bi ky thudt dé bdt kip voi cong nghé
hién dai trén thé gici boi ddy van la mot vdn dé con rdt moi mé va con khd nhiéu
thdach thiic voi chiing ta — nhitng nguoi lam xdy dung.

Ciing nhu nhiéu sinh vién khdc, dé dn t6t nghiép cua em la tim hiéu, nghién ciu va
thit tinh todn nha cao tang. Sau khi nghién citu ho so kién tric em da si dung gidi
phdp két cdu chinh cua cong trinh la khung bé tong cot thép toan khoi (hé chiu luc
khung).

Do trinh dé va thoi gian cé han nén chdc chdn sé cé nhiéu sai sét. Em rdt mong
duoc sy chi bdo ciia cdc thdy cé dé gitip em ndng cao hiéu biét va cé hudng gidi quyét
mot cdch tot hon.

Trong qud trinh thuc hién do dn tot nghiép em da duoc su chi bdo tdn tinh ciia cdc
thady gido

Thdy gido:PGS.TS. LE THANH HUAN; PGS.TS. NGUYEN PINH THAM.

Em xin duoc to long biét on chdn thanh dén ban gidm hiéu truong DH DL Hdi
Phong khoa XDD vaCN trong sudt 5 nam hoc viia qua, ddc biét la cdc thdy da hét
long chi bdo cho em hoan thanh do dn nay.

Hai Phong, ngay 15 thiang 1 nam 2015

Sinh vién: Nghiém Vdan Hung
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PHAN 1

KIEN TRUC

(10%)

GIAO VIEN HUGNG DAN: PGS.TS. LE THANH HUAN

SINH VIEN THUC HIEN: NGHIEM VAN HUNG
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CHUONG 1: GIGI THIEU VE CONG TRINH

Cong trinh thiét k€ 1a Tru s& cong an quan Ba Dinh ndm & duong Dién Bién Phu-
Ba Dinh- Ha Noi

Cong trinh dugc xay dung nham muc dich chinh 1a tru s& thuong truc cua luc
lugng cong an quan Ba Dinh- Ha Noi. Day 1a noi lam viéc, xt ly don thu khi€u nai, cac
gidy td quan trong cin cong an cip phép, la noi dong quan cta luc luong phan tng
nhanh ctia quan, truc ti€p giai quyét cac van dé an ninh trat tu trong dia ban quan.

Cong trinh duoc xay dung tai thanh phé Ha Noi, nam trong khu dit c6 mat bang
rong dugc thanh pho quy hoach, bao gém céc co quan hanh chinh, van hod, thé thao.
Pay 12 mot trong nhing trung tam kinh t& ph4t trién nhat ca nudc dong thoi ciing 1a noi
dé phat sinh cdc van dé vé mat trat tu hay nhu ciu giai quyét gidy to, don thu khiéu
nai... Do d6 nham dam bao cdc yéu cdu trén thi viéc xay dung tru s cong an la can
thiet

Quy mo cong trinh: toan b cong trinh ¢6 dién tich 1a: 536 m?

Vi tri tu nhién cta khu dit:  + Phia tay giap duong Ton That Dam
+ Phia nam gidp duong Dién Bién Phu

Cong trinh gom 7 tang. Tang 1 ¢6 mot sanh 16n va mot sanh phu, cac ting con lai
gbm cdc phong ¢6 chiic ning phong lam viéc, phong luu trit ho so va hoi truong. Ngoai
ra cong trinh con ¢6 1 cdu thang mdy va 2 c4u thang bo nham dam bao su di lai va
thoat nguoi khi cé su co xay ra

Cong suat cong trinh :La loai nha cao tang trong khu vuc ¢6 day du kién xa hoi
dam bao duoc nhu cu cua téc do do thi hod cua thanh phé Ha Noi. Con vé cap cong
trinh 14 nha nhiéu tang loai 2 (cao du6i 75m)
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CHUONG 2: GIAI PHAP THIET KE

Dua vao chiic nang cling nhu nhiém vu ma cong trinh ¢ giai phap thi€t k& sao cho hai
hoa trong t6éng thé va phit hop vé6i khu vuc chung. Céc giai phép thiét k€ dugc dua ra 1a:
2.1: Gidi phdp mdt bang.

- Véi chic nang 1a tru s& cong an, mit bang cong trinh duge bo tri phit hop véi
hinh dang khu dat va cong nang cua cong trinh.

- Mat bang cong trinh duge bo tri hinh chit nhat va duge ngan cdch bang cdc
tuong ngan gach.

- Do tinh chat clia cong trinh, nén cong trinh dugc bo tri 2 cau thang bo tao thuin
tién cho viéc di lai gitta cac ting ,dé phong khi su ¢6 mat dién va thoat nguoi khi chay
Xay ra.

- Cau thang mdy va cau thang bo duogc bd tri gan nhau va gan hanh lang & trung
tam ngoi nha nham giam thoi gian di lai.

- O giita cong trinh bo tri hanh lang nham tao diéu kién di lai giita cdc phong ban.
2.2: Gidi phdp cdu tao mdt cat.

- Tang 1 dung lam sanh va cac phong tiép dan, phong lam viéc ¢6 chiéu cao 4,5m.

- Céac tang con lai cao 3,6 m, ting tum cao 4,5 m.

- Hé thong cot dugc bo tri véi bude cot 1a 3,6 m va 7,2m, nhip cot duge bo tri
khong déu nhau véi cac khoang cach 1a: 8,1m va 2,4m.

- Su chénh léch vé budc cot, nhip va do cao cac ting do yéu ciu su dung va yéu
cau kién truc.

2.3: Gidi phdp thiét ké mdt ditng, hinh khoi khong gian cong trinh.

- Mat ding cta cong trinh dugc bo tri hai hoa can doéi tao cam gidac khong gian,
kiéu kién tric méi tao cam gidc khoé, tré. Mat ding cta cong trinh dugc tao boi su
khong dong diéu vé kich thuéc tao cho cong trinh sinh dong hai hoa, tranh duoc cam
gidc don diéu, nham chén.

- Tang 1,2 c6 kiéu kién tric hién dai mai cong congxon va day treo.

- Tang 3 dén tang 7 duogc thiét k& phang d6i xing hién dai.

- Kién tric cta cong trinh con phu hop véi moét khu lién hop cac hoat dong va
cong rinh lan can.

- B6 tri hanh lang gifta, thong gié xuyén phong, kich thudc ctra di va clra s6 dugc
lva chon phl hop vdi tinh toan dé dam bao Iuu luong thong gié qua 16 clra. Bén canh
d6 con tan dung cau thang lam giai phap thong gié va tan nhiét theo phuong diing
2.4: Cdc chi tiét lién quan dén hé thong ki thudt cua toa nha.

- Cong trinh duoc thiét k€ dam bao tinh thim mi cao, phit hgp vdi yéu cau st
dung , thuan tién khi bo tri cac hé thong ong ki thuat chay trong nha. Hé thong o6ng ki
thuat dung dé€ d6 rdc duoc bo tri gan cdu thang mdy va cdu thang b, thuan tién khi do
rac. Hé thong dién nudc duge bo tri & khu vé sinh dam bao thu nudc va cung cap nude
duoc thuan tién.

2.5: Gidi phdp ki thudt.
2.5.1: Gidi phdp vé thong gié va chiéu sdng.

- Cong trinh ndm & vi tri thuén 1oi , tao diéu kién cho thong gié va chiéu sang tu nhién.

- D€ dam bdo diéu kién chi€u sang tu nhién, cic 0 clra dugc bo tri rong, céc
phong déu c6 ctra kinh 16n.

- Phan hanh lang & giita dé ddm bdo 4nh sdng tu nhién, & hai diu hanh lang khong
xay tudng ma lam bang 6 ctra kinh.
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- Ngoai cac cua kinh 16n con bo tri hé thong dén, quat dam bao cho viéc chiéu
sang , thong gi6 dugc dé dang

- Chi€u sang nhan tao cong trinh phai giai quyét ba bai toan co ban sau:

+ Bai todn cong nang: nhim dam bao du dnh sdng cho cdc cong viéc cu thé, phu
hop chitc nang cta noi that

+ Bai toan nghé thuat kién tric: nham tao dugc mot 4n tuong thim my cla nghé
thuat kién tric va vat trung bay trong noi that

+ Bai todn kinh t€: nham xédc dinh cdc phuong 4n t6i uu cua giai phap chiéu sang
nham théa man ca cong nang va nghé thuat kién tric

- T6 chifc chi€u sang hop ly dé dat dugc su thich ing t6t nhit cia mat. Ta ¢6 thé
str dung cac cach sau:

+ Cua lay sang (tum thang )

+ Huéng cira s6 ,vi trf clra s6 ,chiéu dai va géc nghiéngctia 6 vang lanh to...
+ Chiéu rong phong, hanh lang, ctra mdi ...
2.5.2: Hé thong giao thong trong cong trinh.

- Hé thong giao thong theo phuong ding va phuong ngang cta cong trinh duoc
bo tri thuén lgi, hanh lang & giita va sanh phuc vu theo phuong ngang, hai cau thang bo
va mot cdu thang mdy dam bao di chuyén theo phuong ding.

- 2 cdu thang bo con phuc vu khi su ¢d xay ra nhu mat dién nham thodt ngudi
nhanh nhat.

- Trong cdc phong duoc bo tri cic vach ngian dé dam bao su di lai giita cdc chd
lam viéc trong mot phong.VGi phong lam viéc c¢6 kich thude 16n thi bo tri noi thit chod
lam viéc hai hoa dam bao su di lai trong phong.

- Tur tAing mot 1én tang trén dugc giao thong di lai biang thang mdy hodc bang
thang bo dugc bo tri gan thang mdy va & vi tri dau nha

- Con cdc phong dugc giao thong di lai véi nhau thong qua mot hanh lang chinh
duoc bo tri & gilta nha.

2.5.3: Hé thong cdp thodt nudc.

- Pam bao nguon nudc diy di thuong xuyén, hé thong cap nudc cua nha duoc 1ay
tir hé thong cap nudc cha thanh phd, ngoai ra dé dam bao dl nudc sir dung khi mat
dién, mat nudc, cung cip nudc chita chdy & mai c6 dat thém 2 két ntoc

- Cac hé thong khu vé sinh dugc b tri & hai dau nha dam bao su thuan loi cho cac
can bo cong nhan vién chiic trong cong ty va cac khach dén vién va thuén tién cho viéc
thoat nudc thai sinh hoat

- Con hé thong thoat nudc mua dugc thu vao cic ranh va dugc dua ra hé thong
thodt nudc thai thanh pho bang hé théng thu gom nudc 1a cdc rinh mang nudc duge
dua vao cac 6ng nhua chon trong tudng.

2.54: Hé thong dién phuc vu.

- Heé thong dién dugc 14y tir hé thong dién cta thanh phd qua tram bién 4p noi bo,
cac day dan dién trong nha dugc bo tri di ngdm dam bao tinh thim mi cao.
2.5.5:Thong tin lién lac :

- Co6 hé thong day thong tin lién lac v6i mang vién thong chung cua ca nudc. Day
dan dat ngam két hop véi hé thong dién .Bo tri hop 1y va khoa hoc .Day ang ten dugc
dat 1a day dong truc chat luong cao .

2.5.6: Hé thong chong sét, chong chdy.

- Cong trinh nay luu trit nhi€u gidy to, tai liéu, mdy tinh do d6 viéc chong sét 1a

rdt can thiét, hé thong cot thu 16i va day chong sét dugc bd tri theo qui pham.
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KET CAU

Gido vién huéng dian: PGS.TS. LE THANH HUAN
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CHUONG 1: SO BO CAC PHUONG AN KET CAU.

1.1: Cdc gidi phdp két cdu

Theo cdc dit liéu vé kién trdc nhu hinh dang, chiéu cao nha, khong gian bén trong
yéu cdu thi cac giai phap két cau c6 thé 1a:
1.1.1: Hé tuong chiu luc.

Trong hé nay cic ciu kién thang ding chiu luc chia nha la c4c tuong phing. Tai
trong ngang truyén dén cac tdm tudng qua cac ban san. Cac tudng cing lam viéc nhu
cac cong xon cé chiéu cao tiét dién 16n. Giai phap nay thich hop cho nha c6 chiéu cao
khong 16n va yéu cdu vé khong gian bén trong khong cao (khong yéu ciu c¢6 khong
gian 16n bén trong), nha c6 quy mo nho.

1.1.2: Hé khung chiu luc.

Hé nay duoc tao thanh tir cac thanh ding va thanh ngang la cac dam lién két cung tai
chd giao nhau goi 12 cdc nit khung. C4c khung phang lién két v6i nhau qua cic thanh
ngang tao thanh khung khong gian. Hé két cau nay khic phuc duogc nhuge diém cla hé
tuong chiu Iuc. Nhuoce diém chinh clia hé két cau nay la kich thudc cau kién 16n.

1.1.3: Hé loi chiu luc.

Lai chiu luc cé dang vo hop rong, tiét dién kin hoac hd cé tic dung nhan toan bo
tai trong tac dong 1én cong trinh va truyén xuong dat. Hé 16i chiu luc c6 kha nang chiu
luc ngang kha t6t va tan dung dugc giai phap vach ciu thang 1a vach bé tong cot thép. Tuy
nhién dé hé két cau thuc su tan dung hét tinh wu viét thi hé san clia cong trinh phai rat day
va phai c6 bién phap thi cong dam bao chit lugng vi tri giao nhau giita san va vach.

1.14: Hé hop chiu luc.

Heé nay truyén tai theo nguyén tic céc ban san duoc goi vao két cau chiu tai nim
trong mat phiang tudng ngoai ma khong can cdc goi trung gian bén trong. Giai phap
nay thich hgp cho cac cong trinh cao cuc 16n (thuong trén 80 tang).

=> Qua phan tich mot cach so bo nhu trén ta nhan thdy moéi hé két cau co ban cla
nha cao tang déu c6 nhitng wu, nhugc di€ém riéng. Vi cong trinh nay do ¢6 chiéu cao
vira phai (%30m ), chuyén vi ngang ctia cong trinh 1a khong déng ké, va yéu ciu khong
gian linh hoat cho cic van phong nén ta chon giai phap hé khung chiu luc. Véi giai
phép nay, cdc bién phdp thi cong dua ra don gian hon nhiéu so véi hé 15i chiu luc.

1.2: Gidi phdp két cdu san.
1.2.1: Vi san ndm.

Uu diém ctia san ndm la chiéu cao tdng gidm nén cling chiéu cao nha s& c6 s6 ting
16n hon, dong thoi cling thuan tién cho thi cong. Tuy nhién dé cdp nudc va cap dién
diéu hoa ta phai 1am tran gia nén vu diém nay khong c6 gia tri cao.

Nhugc diém cta san ndm 1a khoi lugng bé tong 16n dan dén gid thanh cao va két
cfu méng nang né, ton kém. Ngoai ra dudi tac dung cua gié dong va dong dat thi khoi
lugng tham gia dao dong 16n = Luc quan tinh 16n = Noi luc 16n 1am cho céu tao cac
cdu kién nang né kém hiéu qua vé mat gia thanh cing nhu thaim my kién tric .

1.2.2: Voi san suon.

Do d6 cting ngang cua cong trinh 16n nén khéi luong bé tong kha nho = Khoi
luong dao dong giam = Noi luc giam =Tiét kiém dugc bé tong va thép. Cling do do
cting cong trinh kha 16n nén chuyén vi ngang s& giam tao tam Ii thoai mai cho khach .
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Nhuogc diém clia san sudn la chiéu cao tdng 16n va thi cong phiic tap hon phuong 4n
san ndm tuy nhién day ciing 12 phuong 4n kha phé bién do phu hop véi diéu kién ky
thuat thi cong hién nay cuia cac cong ty xay dung .

1.2.3: Voisan o co.

Tuy kh6i luong cong trinh 12 nhd nhat nhung rat phic tap khi thi cong ldp vén

khuon ,dat cot thép, d6 bé tong ,nén phuong 4n nay khong kha thi.
= Qua phdn tich, so sanh em chon phuong dn dung san suon.
1.3: Vit liéu su dung.

Nha cao tang thuong st dung vat liéu la kim loai hoac bé tong cot thép. Cong trinh
lam bang kim loai ¢6 vu diém la do bén cao, cong trinh nhe, dic biét 1a ¢6 tinh déo cao
do do cong trinh khé sup d6 hoan toan khi ¢6 dia chan. Tuy nhién thi cong nha cao
tAng bang kim loai rit phic tap, gid thanh cong trinh cao va viéc bao dudng cong trinh
khi da dua vao khai thdc 1a rat kho khan trong di€u kién khi hau nuéc ta.

Cong trinh bing bé tong c6t thép c6 nhuoc diém 1a niang né, két cdu mong 16n,
nhung khic phuc duge céc nhuoc diém trén clia két cau kim loai va dic biét 12 phit hop
vGi diéu kién ki thuat thi cong hién nay ctia nudc ta.

Qua phan tich trén chon vat liéu bé tong cot thép cho cong trinh(theo quy chuin
356-2005: Két cau bé tong cot thép).

Vat lieu: BT B20 c6 R, =115 (kG/cm?) ; R,,=9,0 (kG/cm?).

Thép < ¢10: Dung loai Al c¢6: Rg= 2250 (kG/cm?);Rgy, = 1750 (kG/cm?).

Thép > ¢10: Dung loai AIl ¢6: Rg= 2800 (kG/cm?);Rgqy, = 2250 (kG/cm?).
1.4. Chon so bo kich thudc cdu kién.

14.1: Chiéu day san.

Chiéu day h, cua ban chon phu thudc cht y&€u vao nhip ban (chiéu dai 1,, tai trong
tdc dung lén ban va lién két. C6 thé chon so bo hy theo cong thic:
ho- D-[

" m
Trong d6: 1, - Nhip ban;
D -Hé s6 phu thudc tai trong tac dung 1én ban, D = 0,8 + 1,4;
m - Hé s6 phu thudc lién két ctia ban: véi ban ké bon canh m=35 +45,
vGi ban loai dam m=30 +35.
Chiéu day cua ban hb nén chon 1a boi s6 cua 10(mm).
|, 4050

Xét ty sO 1~ 3600 =1,125<2 vay ban dugc tinh nhu ban ké bon canh (banlam
1

viéc theo hai phuong).
Véi ban ké 4 canh: m =45, [=3600; D=1,1

= h, = 1,1-3600 =88; Vay chonh, =10(cm)

1.4.2: Dam chinh.
a. Dam chinh nhip AB, CD:

hdc=(1+1j-l=(1+12j-8100= 1013 +675 (1.2)

(1.1)

o h,, =750(mm)
b,. = 300(mm)
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b. Dam chinh nhip BC:
by = (1+1j'l = (1+1j~2400 = 300+200

N h,, =400(mm)

cho
b,. =220(mm)
1.4.3: Dam phu.
h, = i_i A= i—i -3600 = 300+180 (1.3)
P12 20 12 20

b, = 0,3+0,5 -h,,
h,, =300(mm)
b, =220(mm)

P

Chon

1.4.4: Tiét dién cot.
Chon so bo kich thuéc cot theo cong thic:
A, =(1,2+1,5)N/R, (1.4)
Trong d6: N - luc nén 16n nhét tac dung 1én chan cot
R,- cuong do tinh toan cua bétong
Tinh toan so bo luc nén 16n nhat tic dung lén chan cot tang 1:
N =S.gn (1.5)
Trong d6: S -dién tich chiu tai ctia cot, S = 3,6.(4,05+1,2) =18,9(m?)
g-tai trong phan b6 mot ting, 14y so bo g= 1(T/m?)
n-so tang, c6 n=7
Vay N =18,9.7.1000 =132300(kG).

A= (12+1,5) 13121350 ~(1380->1725) cm?

Chon b= 300(mm), h=(15+3).b=(15+3).300 = (450 +900)mm

Chon h=500( mm).

Vay ta chon ti€t dién cot trén cac tang nhu sau:

Nhip bién truc A,D Tang 1,2,3,4: 400x300 (mm).

Nhip bién truc A,D Tang 5,6,7 tum:  300x300 (mm).

Nhip giita truc B,C Tang 1,2,3.,4: 500x300 (mm).

Nhip giita truc B,C Tang 5,6,7 tum:  350x300 (mm)

1.5: Xdc dinh tdi trong bdn thdn cdc cdu kién.

Tinh tai bao gom trong luong ban than cac két cdu nhu cot, dam, san va tai trong do
tuong, vach kinh dat trén cong trinh. Khi xac dinh tinh tai riéng, tai trong ban than cta
céac phan tlr cot va dam s& dugc phan mém Sap 2000 tu dong cong vao khi khai bdo hé
sO trong luong ban than.

Tai trong hoat tai ngudi va thiét bi trén san cac ting dugc 14y theo bang mau cta
tieu chuan TCVN: 2737-95

Vi finh tai, hoat tai trén cac loai san dugc xac dinh nhu sau:
1..5.1: Tinh tdi.

Tinh tai ban than phu thudc vao cau tao cac 16p san. Cau tao cac 16p san phong lam
viéc, phong & va phong vé sinh nhu hinh vé& sau. Trong lugng phan b6 déu cédc 16p san
cho trong bang sau.
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PO AN TOT NGHIEP TRU SO CONG AN QUAN BA PINH

a. Tinh tai san

STT Cdc 16p tao thanh g° n g"
i a || ma
2 ]fggovfgt éM 16t day 2 cm 36 13 46.8
3 gi‘gfg? day 10 cm 250 | 1.1 275
4 %ggov.%fg?t day 1 em 18 13 234

>°=393,6 kG /m?

Chon g, =394 kG /m?

b. Tinh tai mdi

STT Cic 16p tao thanh g n g
B R
2 R
A e
A AR
Be tong gach v fg?2d60(1=2%) 360 | 1,1 196

> =705 kG /m’

Chon g, =705 kG /m? .

c. Tinh tdi san vé sinh

STT Cdc 16p tao thanh g° n 9"
(S o 2
5 1145(1))0\_’%210);1\4 16t day 2 cm 36 1.3 46,8
3 %g‘gocfgfltg)n nén day 15 cm 270 12 324

ggr(l)(])Brl(“ﬁT day 10 cm 250 1,1 275
5 Ilggov%zj ()tflt day 1 cm 18 13 23.4
> =717,16 kG/ m?

Chon g, =717,2 kG/m?* .
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PO AN TOT NGHIEP TRU SO CONG AN QUAN BA PINH

d.Tdi trong cua tuong

Tuong 220 g n g"
2 16p trat day 1,5 cm
1800. 0,03 >4 1,3 70,2
Xay gach 220
1800. 0,22 396 1,1 435,6

) =505,8 kG/m?

Chon: g/ =506 kG/m?® .
e. Tdi trong bdn thdn cdc cdu kién
- Dam chinh tiét dién (300 x 750).

tc

Cau tao g n g
Trong lugng dam
0.3.0,75.2500 625 1 L 6188
Lép vita trat day 1,5cm
[2.(0,75-0,1) + 0,3].0,015. 44,55 1,3 58
1800
D =780 kG/m
Chon: g, =780 kG/m .
- Dam phu tiét dién (200 x 300).
Cau tao g n g"
Trong lugng dam
0.22.0.3.2500 tes | LI 181,5
Lop vira trat day 1,5cm
[2.(0,3-0,1) + 0,22].0,015. 16,7 1.3 21,7
1800
> =203,2 kG/m

Chon: g4, =203 kG/m .
- Tai trong lan can hoa sit.
50-1,1=55 kG/m

1.5.2: Hoat tdi.
- Tai trong hoat tai ngudi va thiét bi trén san cac ting dugc 14y theo bang mau cua
tieu chuan TCVN: 2737-95
- Hoat tai phong lam viéc va phong vé sinh:

p* =200 — p" =1,2-200=240 kG/m?
- Hoat tai hanh lang cau thang:

p* =300 — p"=1,2-300=360 kG/m?
- Hoat tai mai:

p*© =75 — p"=1,3.75=97,5 kG/m?

Tai trong truyén vao khung gém co:

Tinh tai san va trong luogng ban than cac cau kién va céc chi tiét cau tao.
Hai truong hop chit hoat tai ( hoat tai 1, hoat tai 2).

Tai trong gi6 trai va gié phai.

SVTH: NGHIEM VAN HUNG LOP- XD1401D 11
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CHUONG 2 : TINH TOAN BAN SAN.

2.1: Khdi qudt chung.
2.1.1: Nguyén tdc tinh todn.

Dai v6i cac 6 san phong lam viéc, hanh lang, kho...thi ta tinh toan theo so d6 khép
déo cho kinh t&, riéng véi cac 6 san khu vé sinh, mai (n€u c6) thi ta phai tinh toan theo
so d6 dan hdi vi ¢ nhitng khu vuc nay san khong duoc phép c6 nhing vét niit dé dam
bao tinh chong tham cho san
2.1.2: Phdn loai cac o san.

Dua vao kich thudc cdc canh clia ban san trén mat biang két cau ta phan 6 san ra
lam 2 loai sau:

s AN 2 42 Nz 2 AN N DN A .
- Cac 0 san co ty sO c4c canh m <2 =>6 san lam viéc theo 2 phuong( thuoc loai
1

ban ké 4 canh).
|
- Céac 0 san c6 ty so cac canh I—Z >2 => ¢ san lam viéc theo 1 phuong( thuoc loai
1
ban ké 2 canh).
Pé tinh noi luc trong céc bo phan khung san ta c6 thé dung so d6 dan héi hoic so
d6 khép déo.
2.1.3: Phuong phdp tinh todn.
- Goi momen am tac dung phan bo trén cac canh (trén goi) 1a M; ,M;; ,M; My,
- O vung giita cia 0 ban ¢6 momen duong theo 2 phuong M, ,M,.
- Cédc momen trén déu tinh cho mot don vi bé rong ban,lay bé rong ban b=1(m)
- Noi luc trong ban c6 thé dugc xéc dinh theo hai so d6 : so d6 dan héi va so d6
khép déo.
-, !

l M1

12

M2 ,
o % Wl

TMH’
}

L1

Hinh 2.1 : Phdn b6 mémen trong bdan ké bon canh.
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PO AN TOT NGHIEP TRU SO CONG AN QUAN BA PINH

+ Theo so do dan hoi (ban don).
Khi tai trong phan bé déu ¢, gia tri cic momen duoc xac dinh theo cong thic:
M, =a,.P; M, =M; =B,.P;
M, =0,.P ; My =My =B,.P; (2.2)
Trong d6: - a,, oy, By, B, 12 hé s6 tra bang trong phu luc 16 ( Sach “San suon BTCT
I

\ P 1] A N (N A ‘A 2 ? 7 N ? e 2
toan khoi “ ), phu thudc vao diéu kién lién két ctia cac canh va ty sO I
1

- Platong tai trong : P=¢q.1,.1,

+ Theo so do khop déo.

Do momen khép déo phu thudc chu yéu vao dién tich cot thép (M, = RAgZ), nén
quan hé gitta 6 thanh phan momen trong ban tiy thudc vao cach céu tao cot thép cua
ban. Thong thuong dé thuan 1oi cho thi cong ta thudng bo tri cot thép phia duéi cia
ban déu nhau, khi d6 gia tri cic momen duogc xac dinh theo cong thiic:

2
LG, -l) (31'2 “h) _ oM, £ M, +M,)L + (M, £ M, + MO (2.3)

Pé tim duogc gid tri cdc momen tai céc tiét dién, cAn chon ty so giita ching. Khi
chon ty s6 cac noi luc c6 thé tham khao theo bang 1( Sach “San suon BTCT toan
khot).
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ar
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[ I
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\ \
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o \
= \
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|l I
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Hinh 2.2: Mdt bang san tdng dién hinh.
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LOP GACH HOA DAY 20mm

L0P VUA XM LOT DAY 20mm

SAN BTCT CHIU LUC DAY 100mm

LOP VUA TRAT TRAN DAY 10mm

27

Hinh 2.3 : Cdu tao san tdng dién hinh.

Bang 2.1: Tinh tai san tang dién hinh

STT Cdc ldp tao thanh g n g"
| o o ||
5 Ifggov_%i ());M 16t day 2 cm 26 13 468
3 gi‘&gg? day 10 cm 250 1,1 275
4 Ifggov_%f&ét day 1 cm 18 13 23,4
3=393,6 kG /m?

=>Ldy g,=39%4 kG/m* .
- Tinh tai ban: g, = 394(kG / m®)
- Hoat tai phong l1am viéc: p" =n.p*© =1,2-200 =240 kG /m?

=> Tai trong toan phan clia ban: q = g, + p* = 394 + 240 = 634(kG / m*)
2.2: Tinh todn bdn san.
2.2.1: Tinh todn 6 san O1.
Nhan thdy 6 ban san O, thuoc loai san ctia phong 1am viéc. Do d6 ta tinh todn 6 san
theo so d6 khép déo cho kinh té.
a. Nhip tinh todn:
ly =1, -b, =3600-350=3250(mm).

lyy =1, —b, =4050-220=3830(mm).
.Xét ty s6 kich thudc hai canh ban:
by 3830 _ 11789
l 3250

01
=> Vay ban lam viéc theo hai phuong. Tinh theo ban ké bon canh
b. Xdc dinh néi luc: i
(So do tinh todn O1 nhuw hinh 2.1)

2 J—
Bl =) _ oM, + M, + M, + @M, + M, + M)l

SVTH: NGHIEM VAN HUNG LOP- XD1401D 14
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PO AN TOT NGHIEP TRU SO CONG AN QUAN BA PINH

Chon ty s6 noi luc gitta céac tiét dién:
M M M
—1=125—1=0,9,—"=0,9M, =M ;M, =M,
M, M, M,
Vay:
634.3,25°.(3.3,83-3,25
(12 ) =3,8M,.3,83+3,04M,.3,25=24,434M, (1)
Gidi phuong trinh (1) ta tim dugc: M, = 188,2(kG.m).
M, =0,8.M, =150,56(kG.m).
M, =M, =0,9.M, =169,38(kG.m).
M, =M, =0,9.M, =135,5(kG.m).
c. Tinh todn cot thép:
- Tinh toan cot thép theo phuong canh ngan :
+ Momen duong: M, =188,2(kG.m).
Gia thi€t a, =2 (cm) => h, =h -2=10-2=8(cm)
M 18820
= = =0,02 < a, =0,437
“n = RbAR 11510087 “r
=¢=0,5.1+,1-2.a,,)=0,5.(1+1-2.0,02) =0,989
Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1(m) la:
A = M__ 18820 1,057(cm?)
RCh, 2250-0,989-8
Du kién dung thép ¢6 c6 a, =0,283(cm?). Khoang cédch giita céc cot thép 1a:
_ba, 1000283 oo
A 1057
=> Chon. ¢6 a200 c6 A, =1,415 (cm®)

Kiém tra ham luong cot thép:
n= i.lOO% = @.100% =0,177% > u_.. =0,05%
b.h, 00.8

Vay cot thép da chon thoa man yéu cau.
+ Momen am: M, = M, =169,38(kG.m).
Gia thiéta, =2 (cm) => b, =h-2=10-2=8(cm)

M 16938
_ _ ~ 0,018 < a, = 0,427
“n = RbhZ  115-100.8° “r

=¢=0,5.1+,1-2.a,)=0,5.(1+1-2.0,018) = 0,991
Dién tich cot thép yéu cdu trong pham vi dai ban bé rong 1(m) la:
A - M _ 16938 — 0,95(cm?)
RCh, 2250-0,991-8

Du kién dung thép ¢6 c6 a, =0,283(cm?). Khoang cach giita céc cot thép Ia:

: 100.0,2

s b.a, _ 00.0,283 _ 29,8(cm)
A 0,95

=> Chon ¢6 a200 c6 A, =1,415 (cm?).
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Kiém tra ham luong cot thép:
1,415

=15 1009% = 22 10096 = 0,177% > 1. = 0,05%
b.h, 100.8

- Tinh todn theo phuong canh dai :
Tuong tu ta tinh dugc cac gia tri sau:
+ Momen duong: M, =150,56(kG.m).
F. =0,84(cm®). Chong6 a200 c6 A ,=1,415 (cm”).
+ Momen am: M, = M, =135,5(kG.m).
F =0,84(cm®). Chon ¢6 a200 c6 A,=1,415 (cm?).
2.2.2: Tinh todn 6 san O2.

Nhan thdy 6 ban san O, thuoc loai san ctia hanh lang. Do d6 ta tinh todn 6 san theo
so d6 khép déo cho kinh té.
a. Nhip tinh todn:
ly =1, -b, =4500-220=4280(mm).
by, =1,—b,. =4800-300=4500(mm).
.Xét ty s6 kich thudc hai canh ban:
by _ 4500 _y 051 <9
I, 4280

=> Vay ban lam viéc theo hai phuong. Tinh theo ban ké boén canh
b. Xdc dinh néi luc: A
Xéc dinh noi luc nhu 6 san O1 ta c6:
M, =M, =3358kG.m).
M, =M, =0,8.M, =268,64LkG.m).
M, =M, =0,8.M, =268,64(kG.m).
c. Tinh todn cot thép:
- Tinh todn c6t thép theo phuong canh ngén :
+ Momen duong: M, = 335,8(kG.m).
F. =1,9(cm®). Chong6 a100 c6 A _=2,83 (cm?).
+ Momen am: M, = M, = 268,64(kG.m).
F =1,52(cm®). Chon. ¢6 a150 c6 A ,=1,887 (cm?).
- Tinh theo phuong canh dai :
+ Momen duong: M, = 335,8(kG.m).
F. =1,9(cm®). Chong6 al00 c6 A _=2,83 (cm?).
+ Momen am: M, = M, = 268,64(kG.m).

F =1,52(cm®). Chon. ¢6 a150 c6 A, ,=1,887 (cm®).

2.2.3: Tinh todn 6 san O3.

Nhan thdy 6 ban san O, ciing nhu 6 san O, thuoc loai san ciia hanh lang. Do d6 ta
tinh toan 6 san theo so d6 khép déo cho kinh té.
a. Nhip tinh todn:
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lyy =1, —-b, =2400-220=2180(mm).
ly =10,—b,, =3600-350=3250(mm).
.Xét ty s6 kich thudc hai canh ban:
b 3230 o
l,, 2180

=> Vay ban lam viéc theo hai phuong. Tinh theo ban ké bon canh
b. Xac dinh noi luc: A
Xéc dinh noi luc nhu 6 san O1 ta c6:
M, =0,5M, =52,08(kG.m).
M, =M, =1,56.M, =156,25(kG.m) .
M, =M, =1,5.M, =78,12(kG.m).
c. Tinh todn cot thép: A
Tuong tu ta tinh dugc cac gid tri nhu san O1:
- Tinh todn cot thép theo phuong canh ngén :
+ Momen duong: M, =104,17(kG.m).
F. =0,58(cm”). Chong6 a200 c6 A =1,415 (cm?).
+ Momen am: M, = M, =156,25(kG.m).
F =0,88(cm®). Chon. ¢6 a200 c6 A _=1,415 (cm?).
- Tinh theo phuong canh dai :
+ Momen duong: M, =52,08(kG.m).
F, =0,29(cm®). Chong6 a200 c6 A =1,415 (cm?).
+ Momen am: M, = M, =78,12(kG.m).
F. =0,44(cm®). Chong6 a200 c6 A ,=1,415 (cm®).
2.2.4: Tinh toan 6 san vé sinh (6 san 04).
Do yéu cau chong thdm nén tai khu vuc nay khong cho phép nit. Vay 6 san vé sinh
ta s€ tinh toan theo so d6 dan hoi:
a. Nhip tinh todn:
lyy =1 -b, =3600-350=3250(mm).

01 — 1 Yad
by =1,-b, =4050-220=3830(mm).
.Xét ty s0 kich thude hai canh ban:
by _ 3830 _ 1,178 < 2
L, 3250

=> Vay ban lam viéc theo hai phuong. Tinh theo ban ké bon canh.
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LSP vUA XM LOT DAY 20mm

LdP CAT TON NEN DAY 150mm

SAN BTCT CHIU LUC DAY 100mm

Ldp vUA TRAT TRAN DAY 10mm

b. Tdi trong tinh todn:
- Tinh tai ban: g, =717,2(kG/ m”)
- Hoat tai hanh lang: p" =n.p® =1,2-200=240 kG /m® .
=> Tai trong toan phan cua ban:q = g, + p* =717,2+240 = 957,2(kG / m*).
c. Xac dinh noi luc:
(So do tinh cua 6 ban nhu hinh 1)
Ml =(11.P ; MI =MI’ Z-BI'P ;
M, =0,.P; My =My =-,.P; 4)
Trong d6: - a,, oy, By, B, 12 hé s0 tra bang trong phu luc 16 ( Sach “San suon BTCT
I
toan khoi ), phu thuoc vao diéu kién lién két clia cdc canh va ty s I_Z .
1
- Platong tai trong : P = q.1),.1,=957,2.3,25.3,83=11915(K g).
M, =241(kRG.m)
M, =174(kRG.m).
M, =M, =-554(kG.m).
M, =M, =-400(kG.m).
d. Tinh todn cot thép: X
Tuong tu ta tinh dugc cac gid tri nhu san O1:
- Tinh todn c6t thép theo phuong canh ngén :
+ Momen duong: M, =241(kG.m).
F, =1,22(cm®). Chong6 a200 c6 A, ,=1,415 (cm?).
+ Momen am: M, = M,, = -554(kG.m).
F =0,88(cm®). Chon. ¢6 a200 c6 A =1,415 (cm?).
- Tinh theo phuong canh dai :
Tuong tu ta tinh dugc cac gia tri sau:
+ Momen duong: M, =174(kG.m).
F =0,98(cm®). Chong6 a200 c6 A, =1,415 (cm?).
+ Momen am: M,, = M, =—-400(kG.m).

F. =2,27(cm®). Chong6 a200 c6 A ,=1,415 (cm®).
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PO AN TOT NGHIEP TRU SO CONG AN QUAN BA PINH

3.1: Co so tinh todn tdi trong.
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Hinh 3.2: So dé hinh hoc khung truc 3.
Véi q 1a tai trong phan bg, P 1a tai trong tap trung.
Theo so d6 phan tai ta xdc dinh duoc tai trong truyén vao khung.
Tai trong tir san quy vé dam duoc xac dinh nhu sau:
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Rsinninii
I | Bl

Hinh 3.3: So do truyén tinh tdi san.

l . s
Trong trudng hop -2 > 2 :tai trong truyén tai hinh chit nhat vé dim doc theo
1
[,(hinh a)

[
qdam = qsan = (31)

2
Trong truong hop b < 9:tai trong san duogc quy doi vé ca 4 dam theo dang hinh thang
1
va hinh tam gidc (hinh b)
Quy déi tai trong hinh thang:

@ = 1-28+p qlvsig= b 3.2)
2.1,
Quy déi tai trong hinh tam gidc:
g =2q,1
g
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3.2: Xdc dinh tinh tdi trén khung truc 3.

4050

@
8100

4050

2400
2400

4050

&
8100

4050
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TINH TAI PHAN BO (kG/m)
STT Loai tai trong va cach tinh Két qua
q:
1 Do trong luong tudng xay trén dam cao: 3,6 - 0,75 = 2,85
g2,=506x 2,85 1442
Do tai trong tir san truyén vao dudi dang hinh thang véi
tung do 16n nhat:
) ? gy =394 x (3,6 — 0,35)=1280,5
D061 ra phan bo déu voi k = 0,698.
1280,5 x 0,698 893,8
Cong va lam tron 2336
9
Do tai trong tir san truyen vao dudi dang hinh tam gidc
v6i tung dO 16n nhat:
1 9 g, =394 x (2,4 -0,35) =807,7
Doi ra phan bo déu k = 0,625
807,7 x 0,625 504,8
Cong va lam tron 505
TINH TAI TAP TRUNG (kG)
STT Loai tai trong va cach tinh Két qua
P =P,
1 Do trong luong ban than dam doc: 0,22 x 0,3
203 x 3,6 730,8
Do tai trong tuong xay trén dam doc cao:
2 3,6 -0,3 = 3,3 (v61 hé s6 giam 10 cwra 0,7)
506x 3,3 x3,6x0,7 42078
Do trong lugng san truyén vao dam duéi dang hinh tam
giac vai tung do 16n nhat.
3 394 x (3,6 -0,22)/2 x 0,625 x 3,6 1:3;9’72
Cong va lam tron:
Pp=P
1 | Giong nhu muc 1,2,3cua G, da tinh & trén. 6437
2 | Do trong lugng san hanh lang truyén vao dam dudi dang
hinh thang v6i tung do cao nhét (hé s6 quy doi 1a k=0,815) 1260
394 x (2,4-0,22)/2 x 0,815 x3,6
A s 1a . 7697
CoOng va lam tron:
P =P,
1 | Gibng nhu muc 1,ctia G, da tinh & trén. 730,8
Do trong luong san truyén vao ddm dudi dang hinh tam
gidc v6i tung do 16n nhat.
2 394 x (3.6 -0.22) x 0,625 x 3.6 239 ;}74
Cong va lam tron:
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. Tai trong | Tai trong

Dang chat tai tap trung | phan b6
(Kg) (Kg/m)

P,=6437 | q,=2336

PA'=3727 q2=505

Py s i P
W N o T Py=7697
i q} P.=7697
4050 . 4050 2400 4050 . 4050

10 TA0 810 P.=3727

A B C D
2 o © @ © P, =6437

Tang3, 7

Tuong tu cach tinh todn nhu ting 3 va tang 7, ta c¢6 dang chat tinh tai san cua céac
tang con lai la:

Dang chat tai Tai trong | Tai trong

tap trung | phan bo
(Kg) (Kg/m)

P,=6437 | q,=894

PA’=3727 q2=505

P P
A D
o N . o ¢ Py=7697
i q} P. =7697
4050 . 4050 2400 4050 . 4050
810 TA0 810 P.=3727
A B C
2 ¢ © 2] © P,=6437
Tang2
P,=6437 | q,=89%4
P, B o Pa=3727 | ¢;=505
P PC
< A q, Q5 A3 PB=7697 q3=2336
92
vy Y P.=7697
4050 . 4050 2400 4050 . 4050
8100 400 8100
! ! P.=3727
® ® © ©®
P, =6437
Tang4,5,6
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Dé tinh toan tai trong tinh tai phan b6 déu trén m4i, trudc hét ta phai xdc dinh dugc
kich thudc tudng thu hoi xay trén mdi (tudng thu hoi 1a tudng 220 mm).
Dua vao mat cét kién tric, ta ¢6 dién tich tudng thu héi trén nhip AB va nhip

CD la: S;,=9,7 (m2).

Nhu vay, néu coi tai trong tudng thu hoi phan b déu trén nhip thi chiéu cao trung

binh clia tuong thu hoi la:

Mat khac, riéng khung K3 con c6 tinh tai ctia tuong kinh chiu luc clia ting tum tac
dung vao. Ciing tinh todn twong tu nhu tudong thu hoéi ta c6 chiéu cao trung binh cla
tam kinh cuong luc day 10mm la: Hk = 2,1 (m). Ta c6 trong luong riéng cta kinh chiu

Iyc 1a : 40 (kG/m2).

. Tai trong | Tai trong
Dang chat tai tap trung | phan bo
(Kg) (Kg/m)
P.=2743 | ¢,=1585
P,=3727 | q,=575
P, B T 7| Py=3792
a, PA7 a, a PC] a
q P.=3792
R Y
4050 40 2400 4050 R P=3727
BT oy B
® ® © ®| Po=2743

Tang mai

Tang tum khong d6 mai BTCT ma 16p ton két hop khung BTCT. So bo 14y trong
lugng ctia mai ton va hé vi kéo la 5(kG/m2). Tinh toan tuong tu cic phan trén ta c6 tinh

tai truyén vao khung K3 nhu sau:

Dang chat tai

Tang tum

" e

9 A G 9 1

9

Tai trong
tap trung
(Kg)

Tai trong
phan bo
(Kg/m)

2400 4050

400

® ©

P.=735
P, =740
P,=745
P. =745
P.=740

P,=735

q,=15
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3.3: Xdc dinh hoat tdi trén khung truc 3:
3.3.1: Truong hop hoat tdi tang 3,5,7 trén khung truc 3.
a) Hoat tail .

4050

4050

2400
2400

4050

&
8100

4030

Hinh 3..5 : So' do hoat tdi 1 tang 3, 5,7 tryén vao khung truc 3.
Cach tinh toan nhu trong bang sau:

HOAT TAI 1 - TANG 3,5 VA 7

Loai tai trong va cach tinh Két qua
py' (kG/m)
Do tai trong tir san truyén vao dudi dang hinh thang vai
tung do6 16n nhat:

Pri = 240 x 3,6 = 864

P ra phan b déu véi k = 0,698 603
864 x 0,698
PAI=PDI=PC1=PBI(kG)
Do tai trong san truyén vao: 778

240 x 3,6 x 3,6 /4
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PA’I — PC’[
Do tai trong san truyén vao:
240x 3,6 x 3,6 /2

1556
Dang chét tai nhu trong bang:
Tai trong Tai trong
Dang chat tai hoat tai 1 tap trung phan bo
Kg) (Kg/m)

_
Pi\ Py Pe 1 Pf) P, =778

1 PI’ 1 1 PC’ 1
Py A Py Py Py

P=778 | p, =603

I_
00, A% 2400 00 4 P =778
Bt 7w Bt

® & © € o | Py'=778
P,'=1556

PC7I= 1556

b) Hoat tai 2.

4050

4050

2400
2400

4030

&
8100

4030

Hinh 3.6 : So do hoat tdi 2 tang 3, 5,7 tryén vao khung truc 3.
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HOAT TAI 2 - TANG 3,5 VA 7
Loai tai trong va cach tinh Két qua
p" (kG/m)
Do tai trong tir san truyén vao dudi dang hinh tam gidc
v6i tung d6 16n nhit:
Pu =360 x 2,4 = 864
Déi ra phan bd déu véi k = 0,625
864 x 0,625 540
P CH =P B” (kG)
Do tai trong san truyén vao:
360 x [3,6 +(3,6-2,4)]x 3,6 /4 1400
Tai trong | Tai trong
Dang chat tai hoat tai 2 tap trung | phan bo
_ _ (Kg) (Kg/m)
B e
P,"= 1400
4050 oo 4050 200 4050 oo 4050 P 1400 pi' =504
® ® © € ©

3.3.2: Truong hop hoat tdi tang 2 4,6 trén khung truc 3.
Tuong tu cach tinh todn hoat tai 1, hoat tai 2 cua tdng 3 truyén vao khung truc 3, ta
c6 dang chat tai hoat tai 1, hoat tai 2 ctia tAng 2,4,6 truyén vao khung nhu sau:

Tai trong Tai
(Kg) phan bo
(Kg/m)
Py Pe
L/ PBI = 1400
4050 ) 4050 2400 4050 ) 4050 p,' =504
810 7300 81 P = 1400
® ® © € ©
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Tai trong Tai
(Kg) phan bo
(Kg/m)
I PH PH I
P B C P
' 1 PH’ 11 1 Péf 11 ’ PAH: 778
=N A Py =N P 1:)III =603
P;"=778
4050 4050 2400 4050 4050
BN 7 il P.'=778
@ ® © @ © | p=778
P,.'=1556
P."= 1556

3.3.3: Truong hop hoat tdi tang mdi trén khung truc3.
Tuong tu cach tinh todn hoat tai 1, hoat tai 2 ctia ting 3 truyén vao khung K3, ta ¢6
dang chat tai hoat tai 1, hoat tai 2 clia mai truyén vao khung nhu sau:

Dang chat tai hoat tai 1 Tai trong Tai
tap trung trong
(Kg) phan bo
(Kg/m)
s e
P,'=379
p,'=146
4050 4050 2400 4050 4050 I_
éﬂbo 240 éﬂbo Pc=379
® ® © ©
Dang chat tai hoat tai 2 Tai trong Tai

tap trung trong
(Kg) phan bo

(Kg/m)
I PH PH .
P B C P

A 11 PH’ 11 1T P(I; 11 D PAII: 3 1 6
Py A P Pi Pi pIH =245

P, =316

Y
4050 4050 2400 4050 4050

Bt 70 B P.'=316

@ ® © o © | pi=316

P,"=632

P."=632
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3.4: Xdc dinh 2 truong hop tdi trong gio:
Cong trinh xay dung & Ha Noi, theo ban d6 phan ving dp luc gié thi cong trinh
thuoc dia hinh II-B c6 ap luc gi6 va hé s6 nhu sau:
Gi6 tac dung 1én 1m? bé mit cong trinh tinh theo cong thic:
W =W, k.C.B.n (3.3)
Tra bang 4 (TCVN 2737-95) ¢c6:W,=95 kG/m; n=1,2
C = +0.,8: v6i phia don gio6
C =-0,6: v6i phia hut gi6
k: hé s6 ké dén su thay ddi theo chiéu cao: Tra bang va ndi suy.
B: khoang cach buéc gian: B = 3,6 (m).
Cong trinh cao dudi 40(m) nén ta chi xét téi tic dung tinh cua tai trong gio:

TA X B q q"
ng Caodo | W, k C+ | C- n m) | kG/m) | (kG/m)
1 45 | 95| 086 | 08 | 06 | 1.2 | 3.6 | 282 211
2 81 |95] 0954 | 08 | 0.6 | 1.2 | 36 | 313 234
3| 117 | 95| 1,027 | 0.8 | 0.6 | 12 | 3.6 | 337 252
4 | 153 | 95| 1,083 | 08 | 0.6 | 1.2 | 3.6 | 355 266
5 189 | 95| 1.119 | 0.8 | 0.6 | 12 | 3.6 | 367 275
6 | 225 |95 1.153 | 0.8 | 0.6 | 12 | 3.6 | 378 283
7 [ 261 |95 1,185 | 0.8 | 0.6 | 1.2 | 3.6 | 389 291
Ta'l 506 95| 1224 | 08| 06| 12 ] 1.8 201 150
ng mai

Bdng 3.1: Tdi trong gio tac dong vao khung truc 3.

Nhan thay trén tang tum c6 16p mai chéo, vay ta can tinh ap luc gié tac dung vao
dién tich mdi roi quy vé lyc tap trung tai dau cot.
Goi :qq:q, :dp luc gi6 day gi6 hut tac dung lén khung (kG/m)
Tai trong gi6 trén mdi quy ve lyc tap trung dat 6 dau cot : Sq; S, véi k=0,75
Tisd h,/L=4,5/14,4=0,3
Noi suy c6: Ce, =0,08
Ce,=-04
Tri s6 S tinh theo cong thirc :
S=nkw,B.2 C.h =1,2.0,7595.18. 2 C.h (3.4)
= 136,82 C.h,
(h; : chiéu cao tirng doan cot c6 hé s6 khi dong C, )
+ Phia gi6 day :
Sq¢ = 136,8(0,8.0,6 + 0,08.1,1) = 77,7 (kG).
+ Phia gi6 hut :
S, =136,8(0,6.0,6 + 0,4.1,1) = 110 (kG).
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Dua vao phan mém SAP2000 V14ta chay ra cic biéu dé6 momen, luc cét, luc doc
clia cac truong hop tai trong di xac dinh & trén va ta 1ap bang t6 hop cac tai trong dé dé
xdc dinh ra noi luc nguy hiém nhat vdi 2 t6 hop co ban:

-T6 hop co ban 1 : gom tinh tai va 1 hoat tai 16n nht.

-T6 hop co ban 2 : gém 1 tinh tai va 4 hoat tai con lai véi hé s6 0,9.
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Hinh 3.7 : So' dé han tit dam _ cét.

3.5: Tinh todn cét thép khung truc 3:
3..5.1: Tinh todn cot thép dam.

a) Co so tinh todn.

Noi luc tinh toan thép: Dung momen cuc dai & gitta nhip, trén tirng go6i tua lam gia
tri tinh todn. DAm d6 toan khoi v6i ban nén xem mot phan ban tham gia chiu luc véi
ddm nhu 12 cdnh cta tiét dién chit T. Tay theo 1a momen am hay duong ma c6 ké cdnh
hay khong ké dén cdnh trong qua trinh tinh toan. Viéc ké ban vao bé tong chiu nén sé
giup tiét kiém thép khi tinh todn ti€t dién chiu moémen duong.

- Tinh toan cot thép ti€t dién chiu mémen am :

Canh nam trong viing nén nén ta bd qua, chiéu cao lam viéc : hO=h - a, v6i a 12 16p

bao vé cot thép.

M

Tinh hé s6: oy =——
R,bh?

(3.5)
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+) Néu o, < ag thi dat c6t thép don. Dién tich c6t thép duoc tinh theo cong thic:

M
- 3.6
A TR G0
+) Néu an, > ar néu khong thé tang duoc kich thude tiét dién hodc mac beé tong dé
gidm a,,thi phai dat cot thép kép ( cot thép dit vao viing nén dé giam Ag).

Chon thép va kiém tra ham lugng c6t thép:

A
“=on, (3.7)

(Diéu kién thoa man 1a p > p,,;, =0,05%).
- Tinh toan cot thép tié€t dién chiu mémen duong :
San nam trong viing nén , tham gia chiu luc véi suon tinh todn theo tiét dién chit T
vGi chi€u rong canh dua vao tinh todn 1a : bf = b+ 2Sf,
Trong d6 S; khong vugt qua tri s6 bé nhat trong ba tri so sau :
+) Néu bé day ban h, < 0,1h,, thi 1dy S; < 6h,,
+ ) Néu bé day ban hy, > 0,1h,, thi 1dy S; khong vugt qua mot nira khoang cach
thong thuy gitra hai dam chinh.
+) S; khong vugt qua 1/6 nhip ctia dam chinh.
Xdéc dinh vi tri truc trung hdoa bang cach tinh M;. Tinh M;=bing cach gia thiét truc
trung hoa qua mép dudi cénh:

Mf = Rn. bf. hf. ( ho_ 0,5 hf) (3.8)
+) Néu M < M; truc trung hoa qua canh. Tinh nhu tiét diénch@ nhat b; x h.
+) Néu M > M; truc trung hoa di qua suon. Tinh nhu sau:

M =R,(b',~b)h, (h, ~0.5n,)

3.9
“n R bh? (39)
+) Néu o <agr, tira,tinhra &, dién tich cot thép doc:
R 1
A =Eb[§bho+(b (—b)h; | (3.10)

+) Néu ap, > ar , tinh todn va dat cot doc A, vao ving nén.
- Tinh toan c6t dai cho dam.
Trudc hét phai ki€ém tra diéu kién han ché khi tinh toan vé luc cit, dim bao bé tong
khong bi phd hoai trén ti€t dién nghiéng theo ting suat nén chinh:

th = 013'§0w1'§0b1'Rb'b'h0
(3.11)
Kiém tra kha niang chiu cit cua bé tong:

Q, = ¢,5-R,. b.hy (3.12)
Trong d6 ¢,; = 0,6 doi v6i dam.
Néu dicu kién nay thoa mén thi khong can tinh todn chi can dat cot dai, cot xién
theo cdu tao. Néu khong thi phai tinh toan.
Chon duong kinh c6t dai c6 dién tich ti€ dién 1a f,, s6 nhanh cua c6t dai 1a n:
Khoang cich tinh toan clia cOt dai:
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R,,N.f,
Sp = (3.13)
qSW
Khoang cach cuc dai cua c6t dai:
Py Rbtbho2
S, = 0 (3.14)
Q

Véi bé tong nang ¢, =1,5
Khoang cach gitra cac 16p cot dai theo yéu cau cau tao (s,,):
S.; phu thuoc chiéu cao h cua tiét dién dam. Lay s nhu sau:
+) Khi dam ¢6 chiéu cao tiét dién h <450 mm thi s, =min(h/2, 150mm) .
+) Khi h >450 mm thi s, =min(h/3,500mm).

b) Tinh todn cot thép dam nhip AB, CD tang 3 (Phdn tir 34, 50).

- Kich thuéc hinh hoc:

+) Tiét dién dam: h= 75 (cm); b =30 (cm)

+) Nhip dam: L = 810(cm)

+)Nhip tinh todn: L, =799 (cm).

- Noi luc tinh todn:

Noi luc ddm duoc xuat ra va t6 hop & 3 tiét dién. Trén co s& bang t6 hop ndi luc, ta

chon cip noi luc nguy hiém nhat tai ting tiét dién dé tinh to4n thép:

Bdng 3.2 : N§i luc dam nhip CD

Tiét dién Goi C Nhip CD Goi D
M (T.m) 23,14 22,34 -30,3
Q (T) 18,17 3,46 19,76

Bdng 3.3: Noi luc dam nhip AB
Tiét dién Goi A Nhip AB Goi B
M (T.m) -30,9 22,48 -22,2
Q (D) 19,95 3,65 17,98

Nhdn xét: Dua vao hai bang trén( bang 2,3) ,ta thdy noi luc gitra hai nhip AB va CD
cua tang 3 chénh léch nhau khong nhiéu. Vay ta lua chon gi4 tri I16n nhat d€ tinh todn.
- Thiét k& cot doc.
+) Tiét dién chiu mémen duong
Lay: M~ =2248T.m).
Gia thiét 16p bao vé bé tong 1a :a = 4(cm).
Vay chi¢u cao lam viéc ciadam la: hy =75-4=71 cm .
Tinh todn theo ti€t dién chit T c¢6 canh nam trong ving nén véi h, =10(cm).
Chiéu rong canh dua vao tinh todn 1a : by = b+ 2S;.
Vi S;khong vuot qua tri s6 bé nhat trong hai tri s6 sau :
+) Mot phan sau nhip cua dam: L/6 = 810/6 = 135(cm).
+) Bé day ban h, > 0,1h,.=0,75 thi 14y S; khong vuot qua mot nira khoang céach
thong thuy gitta hai dam chinh: 330/2 =165(cm).
Vay ta lay S; =100(cm).
= b;=30+ 2x100 = 230(cm).
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Xéc dinh vi tri truc trung hoa:

M, =R b;.h,. h, —0,5-h,
=115-230-10- 71-0,5-10 =17,457-10° kG.cm =174,57 T.m
=>M,>M=22,48 T.m

Vay truc trung hoa qua canh, coi tiét dién dam nhu hen: 75x230.

M 22,48.10°
" Rbh 115.230.712

—>¢=05.0+1-2a,)=05.(1+1-2.0,016) =0,991

Vaytaco:

—> A=

a =0,017 < oy

M 22,48-10°

= =11,41 cm? .
R.Ch, ~ 2800-0,991-71

—  Chon 3422+ 2420 c6 Y F, =17,68(cm’)..
14,51
30-71°

Kiém tra ham luong c6t thép: , = 100 = 0,68% >Mmin =0,05% thoa man

diéu kién.
+) Tiét dién chiu mémen am
Lay: M~ =30,9(T.m)
Tinh theo ti€t dién chit nhat 30x71:
M 30,9-10°

am: > = P =0,178<0!R
R,bh? 115.30-71

—¢=0,5.(1+1-2.a,)=0,5.1+1-2.0,178) =0,901
Vay ta c6:
«_ M 309-10°
~R.Ch, 2800-0,90-71
—  Chon 3¢25+ 2422 c6 Y F, =22,33(cm?).

=17,25 cm?

Kiém tra ham lugng c6t thép: U= ;g’ ?7? 100=0,71% > Hmin =0,05% thod man
diéu kién.
- Thiét k€ cot dai.

Dua vao bang trén ta thdy luc cét 16n nhat tai goi: Q,,, =19,95 (T).

max
+) Kiém tra kha nang chiu cit cta bé tong:
Qo = ¢55-Ry D1

Trong d6: V&i bétong nang tra bang ta c6: ¢, =0,6;
—Q, =0,6.0,9.300.710 =115020(N) = 11,5(T)
Quax =19,95>Q, =11,5(T) = Khong théa man di€u kién, vay phai tinh cot dai.

+) Kiém tra diéu kién vé (ing suat nén chinh:
Do chua c6 bo tri cot dai nén ta gia thiét: ¢,,.¢,, =1
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Q. =0,3.9,,.9,-R, b.h, =0,3.1.11,5.300.710 = 682859(N) = 68, 2859(T)
Thoa man diéu kién Q,, =19,95<Q,, =68,2859(T).
Luc cat khong 16n, c6 thé tinh todn theo cong thitc thuc hanh
+) Tinh toan cot dai:
Xéc dinh gia tri M,
M, =9,,.- 0+ ¢, +¢,).R, b =2.1.0,9.300.710* = 27220(T.mm)

Do dam c¢6 phan cdnh nam trong viing chiu kéo nén 14y ¢;= 0, ¢, =0

C, = 2M, 227220 2742(mm) > 2.h, =1420(mm)

Qrax 19,95
Lay C = Cy= 2742 (mm), 2.h, = 1420(mm)
M, 27220

— b ST _9.927(T
2 C 2742 ™

Qi =@;.(L+ 9, +¢,).R, bh, =0,6.1.0.9.300.710 =11.5(T)
Lay Q, khong nhé hon Q,,.,,— Q,=11,5 (T).
Qu -Q 19,95-115

= = =58,8(N / mm).
qswl 2h0 1420 ( )

~ Qumn _11,5.10*
Qo = 2h, 1420
Yéu ciu q, = (0y,:0y.) , nén ta lay q,, = 110 (N/mm) d€ tinh c6t dai.
V6i h=750, chon dung dai ¢8, hai nhanh, a, = 2.50,3 =100,6(mm?)
_R,.A, 175.100,6
-~ q, 110
Chon thép dai tai dau dam doan 1/4 dam 1a ¢8a100, doan gitta dam chon ¢#8a150.
Kiém tra lai diéu kién cudong do trén tiét dién nghiéng theo tng suit nén chinh khi

=81(N / mm).

=160(mm)

da c6 bo tri cot dai: Q. =0,3.9,,.9,,-R, b.h,
Trong d6: +, ¢, =1+5.a.4, =1+5.7,78.0,00223 =1,086 <1,3
(Dim b6 trf f8a150 ¢6 s, = M ~ 20508 _ 4 pp5. o - B 2101074 5 4g,
b.s 30.15 E, 270.10"3
+, ¢, =1- BR, =1-0,01.9=0,91
Ta thdy: 9,10y =1,086.0,91=0,998 ~1.

Ta ¢6 Q0 =19,95 (T) <Q,, =0,3.9,,.9,-R,b.h,=0,3.0,998.11,5.300.710=72,6(T).
=> Dam du kha nang chiu ting suit nén chinh.
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= 3025 7y
DEEEEN = = = 025
B 980150 5, Fee
_ S | 2014 | S |
= = s = 3@[ |
s L | 2020, =Ll | o
Ll | 2205,
BE— 251 130|125
250 250 4|25
1" 300 1 220
MC 2-2 MC 3-3
c¢) Tinh todn c6t thép cdu kién dam nhip BC tdang 3 (Phan tir 42).
- Kich thudc hinh hoc:

+) Tiét dién dam: h= 40 (cm); b =22 (cm)
+)Nhip dam: L = 240(cm)
+)Nhip tinh todn: Ltt =218(cm).
- Noi luc tinh todn:
Noi luc dam dugc xudt ra va t6 hop & 3 tiét dién. Trén co s& bang t6 hop noi luc, ta
chon cap noi luc nguy hiém nhat tai ting tiét dién dé tinh to4n thép:

Bdng 3. 4: Nji luc dam nhip BC

Tiét dién Goi B Nhip CB G6i C
M (T.m) 542 291 -6,78
Q(T) 3,78 3,96 4.9

- Thiét k& cot doc.
Nhan thdy momen duong tai giita nhip mang gid tri am, do d6 ta khong can tinh
thép tai giita nhip ma chi can bé tri theo ciu tao, dat 2 $20 c6 Y F,=6,28(cm?).
+) Tiét dién chiu mO6men am
Lay: M~ =6,78(T.m) .
Gia thiét 16p bao vé bé tong la :a = 4(cm).
Vay chiéu cao lam viéc cia dam la: h, =40-4=36 cm .
Tinh theo ti€t dién chit nhat 22x36:
5
a, = M = 6.78-10 ~=0,147 <
R,bhy; 115-30-36
—>¢=0501+1-2.«,)=0,5.(1++1-2.0,147)=0,92
Vay ta c6:
« . M 678:10°
"~ R.Ch, 2800-0,92-36
—  Chon 3425 c6 Y F, =14,73(cm?).

=7,08 cm?

Kiém tra ham luong cot thép: e 9,42 .100=1,18% > Hpin =0,05% thoa man
diéu kién.
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- Thiét k&€ cot ngang.
Dua vao bang trén ta thdy luc cat 16n nhat tai goi: Q,, =4,9 (T).
+) Kiém tra kha nang chiu cat clia bé tong:
Qo = Poa-Ree DNy
Trong d6: Vi bétdng nang tra bang ta c6: ¢, =0,6;
—Q, =0,6.0,9.220.360 = 42700(N) = 4,27(T)..
Quu =49>Q, =4,27(T) = Khong théa man diéu kién, vay phai tinh cot dai.
+) Kiém tra diéu kién vé ting sudt nén chinh:
Do chua ¢6 bo tri cot dai nén ta gia thiét: ¢,.¢, =1
Q, =0,3.0,,.0,.R, bh, =0,3.1.11,5.220.360 = 273200(N) = 27,32(T)
Thoa man diéu kién: Q,, =4,9<Q, =27,32(T).
Luc cat khong 16n, ¢6 thé tinh todn theo cong thitc thuc hanh
+) Tinh toan cot dai:
Xac dinh gié tr1 My:
M, = @,,.(L+ ¢, +¢ ).R, bh? =2.1.0,9.220.360 = 5132(T.mm)

Do dam c6 phan cdnh nam trong viing chiu kéo nén 14y ¢;= 0, ¢, =0

C, = 2M, 25132 2147(mm) > 2.h, = 720(mm)
Quax 4,9
Lay C = Cy=2147 (mm), 2.h, = 720(mm)
M, 5132
= b 2222 _ 5 39(T
9 C 2147 (M)

Q.. =@+, +¢ )R, bh =0,6.1.0.9.220.360 = 4, 27(T)
Ly Q, khong nho hon Qi — Q,=4,27 (T).

oy = 2 =% _ 497427 5 o5/ mm)
2h, 720

Qi 4,27.10°

Yo = 2h, 1420
Yéu ciu q,, > (Q,,;0,.,) > Nén ta lay q,, = 80 (N/mm) d€ tinh cot dai.
V61 h=400, chon dung dai ¢8, hai nhanh, a_, = 2.50,3 =100, 6(mm?)

_ Ry,-A,, 175.100,6

TR
=> Chon thép dai ¢8a200cho toan bo dam.
Kiém tra lai diéu kién cudong do trén tiét dién nghiéng theo tng sudt nén chinh khi

da c6 bo tri cot dai: Q,, =0,3.9,,.9,.R,.b.h,
Trong d6: +, ¢, =1+5.a.4, =1+5.7,78.0,003=1,11<1,3
na, 2.0.503 E, 2101074

=59(N / mm).

= 220(mm)

(Dam bo tri $8a200 ¢6 u, = = =0,008;0=—==—"—"""—"—=7,78)
b.s 22.20 E, 270.10"3
+, ¢, =1- BR, =1-0,01.9=0,91
Ta thdy: 0.0 =111.0,91=1,01~1.

Tacé Q. =49 (T) <Q, = 0,3.0,,.4,.R, bh,=0,3.1,01.11,5.220.360=27,59(T).
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=> Dam du kha nang chiu ting suat nén chinh.

d) Tinh todn cot thép dam cdc tang con lai.

Bdng 3.5 : Tinh thép Dam

Ki hiéu

phantit | Tiétdién | M Q bxh | any ¢ A, |Chon thép n
dam (cm?) (%)

(Tm) | (T) | (cm)

Dim33 | G6i CD | -255 | 14,14 [30x 75| 0,147 | 092 | 13.94 | 3¢25+2¢22 | 0.65

(Nhip CD

Tang2) | NhipCD | 16,53 | 5,82 [30x 750,012 | 0,994 | 837 | 3¢22+2¢20 | 0,39
Dim49 | G6iAB | -254 | 12,9 |30x75|0,146 | 0921 | 13.87 | 3¢25+2¢22 | 0.65
Nhip AB

(Tﬁﬁz 5) | NhipAB | 164 | 588 [30x75/0,012| 0994 | 83 | 3¢22+2¢20 | 0.39
Dim35 | G6i CD |-29.22|19.35|30x75|0,168 | 0907 | 1621 | 3¢25+2¢22 | 0.76

(Nhip CD

Tang4) | NhipCD | 21,78 | 5,19 [30x 75| 0,016 | 0,992 | 11,04 | 392242420 | 0,52
Dim 51 | G6i AB |-23,57| 1347 |30x75|0,136 | 0927 | 1279 | 3¢25+2¢22 | 0.6
(Nhip AB

Tang4) | Nhip AB | 1541 | 514 [30x75(0,012| 0994 | 7.8 | 3¢22+2¢20 | 0.37
Dim 36 | G6i CD |-25.65|19.01 |30x75(0,147 | 092 | 14,02 | 342242420 | 0.66
Nhip CD

(Tﬁr‘g 5) | NhipCD | 23,89 | 4,85 [30x75|0,018 | 0991 | 12,13 | 392042918 | 057
Dim 52 | G6i AB |-2042| 13,15 30x 75| 0,117 | 0,938 | 10.95 | 3¢22+2¢20 | 0.51
Nhip AB

(Tﬁrf; 5y | Nhip AB | 17.2 | 4,82 [30x75(0,013 | 0993 | 871 |3$20+2¢18 | 041
Dim 37 | G6iCD | -21,1 | 18,62 |30x 75| 0,121 | 0,935 | 11,35 | 3¢22+2¢20 | 0.53

(Nhip CD

Ting 6) | NhipCD | 26,82 | 446 [30x75| 0,02 | 099 | 13,63 | 342042418 | 0.64
Dim 53 | G6i AB |-16,65 | 12,64 |30x 75| 0,096 | 0.949 | 8.83 | 3¢22+2¢20 | 0.41
(Nhip AB

Ting6) | Nhip AB | 18,84 | 431 [30x75]0,014 | 0993 | 9,54 | 342042418 | 045
Dim 38 | G6i C.D |-19,01| 18,17 |30x 75| 0,109 | 0.942 | 10,15 | 3¢22+2¢20 | 0.48
Nhip CD [

(Tﬁﬁz 7y | NhipCD | 2694 | 401 |30x75| 0,02 | 099 | 13,69 | 3p20+2918 | 0,64
Dim 54 | G6i AB |-20,19 | 1843 [30x 75| 0,109 | 0942 | 10,15 | 3¢22+2¢20 | 0.51
Nhip AB

(Téir!}; 7) | Nhip AB | 26,79 | 426 |30x75| 0,02 | 099 | 13,61 | 3¢20+2918 | 0,64
Ddm39 | G6i CD |-12,61|12.85|30x75|0,073 | 0962 | 659 | 3¢20+2¢18 | 0.31
Nhip CD

"}ﬁn;pméi) Nhip CD | 20,09 | 3,03 [30x75[0.015 | 0,992 | 10,19 | 3920+2¢18 | 0.48
Ddm 55 | G6i AB | -13.9 | 13,06 |30x75| 0,08 | 0958 | 7.3 | 3¢20+2¢18 | 0.34
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(NDup AB 1 Nhip AB | 19,64 | 324 [30x75[0.015 | 0992 | 9.96 | 3620+2¢18 | 0.47
Tang mai)

Dim40 | G6i C.D | -191 | -290 [30x75|0,115| 0994 | 141 | 32042418 | 0.5
(Nhip CD .
Ting tum) | N0ipCD | 5,08 | 0,57 |30x75 0,008 | 0998 | 2,56 | 3420+2418 | 0,34

Dim56 | GGiAB | -33 | -34 [30x75|0,125| 099 | 1,68 | 302042418 | 0.55
(Nhip AB
Tédng tum) | Nhip AB | 4,82 | 0,314 [30x 75| 0,008 | 0,998 | 243 | 3¢20+2¢18 | 0.34

Dim43 | G6iBC | -499 | 3.93 [22x40/0,152| 0917 | 54 3625 0,68
(Nhip BC [

Ting4) | Nhip BC | 2,03 | 2,76 |22x 40 2620

Dim44 | GG6iB.C | -5,06 | 3,39 [22x40|0,154 | 0916 | 548 3622 0,69
(Nhip BC [

Ting5) | NhipBC | 262 | 222 |22x 40 2018

Dim45 | G6iBC | -57 | 321 [22x40|0,174 | 0,904 | 626 3622 0,79
(Nhip BC [

Ting6) | NhipBC | -32 | 1,74 |22x40 2018

Dim46 | GG6iBC | -6,24 | 3,06 [22x40| 0,19 | 0,894 | 692 3622 0,87
(Nhip BC [

Ting7) | NhipBC | -412 | 1,9 |22x40 2018

Dim47 | G6iB,C | -4,52 | 2,14 [22x40|0,138 | 0,925 | 4,85 3620 0,61
(Nhip BC .
Tang map | NipBC | 2,99 | 124 |22x40 2018

3..5.2: Tinh todn cot thép cot.

a) Nguyén li tinh todn.
Tinh theo cau kién chiu nén léch tam dat c6t d6i xing Ag = A'g (Ly thuyét tinh duoc
trinh bay trong gido trinh bé tong 1).
Trinh tu tinh todn nhu sau:

- Traso liéu: R, ; Rg; Ry, EyLér

- Tinh d¢ 1éch tam cua luc do N d6i v6i trong tam c6t thép chiu kéo (Ay).

+) Doi v6i két cdu siéu tinh : e, =max(e,;e,)
+) Doi véi két cau tinh dinh

Trong do6 : e, 1a do 1éch tam tinh hoc : elz%

- & =(ea +el)

Chiéu dai tinh toan: 1, = 0,7H

Tinh A= !

e, 1a do léch tam ngau nhién :e,=max(

(3.15)
(3.16)

h

600" 30

(3.17)

Yo
h
+) Néu A= IFO <8 : Bo qua anh hudng cua luc uén doc, 14y n=1.

+) Néu 4 :IFO >8 : Xét dé€n anh huodng cua luc uon doc.
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Tinh hé s6 xét dén anh hudng cua uén doc 7 =

- N
Ny,

250.8,3, ,_0.26+105h

Trong d6: N, = B 0=—r

E,: tra bang,phu thudc vao cap do bén cua bé tong

A £ e b.h?
J, Modun quén tinh : J, = e

1,=¢.1 (¢ 1a hé s6 phu thudc vao dang lién két).
Khi c6 1, tinh e:
e=ne,+0,5h—-a
- Tinh x: Chi€u cao viing bé tong chiu nén:
N
" Rb
- So sanh, s€ xay ra 3 truong hop sau:

X

+) Néu 2a'< x <&h,: Truong hop 1éch tam 16n thong thuong.

N (e —h, +0,5x)
Ry-Z,
+) Néu x<2a': Truong hgp 16n 1éch tam 16n dac biét.
Tinh Ag = A’ = V&= Za)
R,.Z,
+) Néu x> & .h, : Truong hop léch tam bé.
Tinh lai x,:

R e
L+50 )’

Tinh Ag= A’g =

Tinh Ag= A’y = = RbX(h=0,5%)
Ry Z,

(3.18)

(3.19)

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)

(3.25)

(3.26)

Tinh cho ca ba truong hop ma ta chon noi luc r6i chon truong hop c6 tiét dién thép

16n nhat.

b) Tinh todn cot thép cot D tang 1:( Phan it 1).
- Tinh todn cét doc cho cot.
Kich thuéc cot: h = 40 cm, b= 30 cm

Chona=a'=4(cm); hO =h-a=40-4=36(cm) ; Z,=h-(a+a)=40-2.4=32 (cm)

[ =450(cm) —>1,=0,7-1=0,7-450 = 315(cm)
Tur bang t6 hgp ta chon ra 3 cap ndi luc tiéu bi€u sau:
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Bdng 3.6 : T hop cdp noi luc nguy hiém ciia phdn tir 1.

Ki hiéu y
_ .| Diécdiém M N e, =M/N | e, eo=max(e,e,)
cap noi _
| cap ndi lyc | (kG.m) kG) (cm) (cm) (cm)
uc
1 € omax 8610 147680 5,83 1,3 5,83
IM,,,../} 8610 147680 5,83 1,3 5,83
3 N, 8300 168820 4,92 1,3 4,92
e, = max(i;i) = max(@;@) =max(0,75;1,3) =1,3(cm).
600" 30 600" 30

+) Tinh c6t thép doi xting cho cap 1,cap 2:
- M =8610 (kG.m) ; N = 147680(kG).
I, 315 .
Do ménh A= Fo =20 7,875 < 8 nguoi ta bd qua dnh hudng cia uén doc,n = 1.
bo !éch tiam e=mn.e,+0,5h-a=1.5,83+0,540-4=21,83 (cm).
Chiéu cao vung nén:
‘= N 147680
R,b 11530
Tinh: &g .hy, =0,623.36 = 22,428 (cm); 2a’=2.4=8(cm).
Vay xay ra truong hop : x > &g .h, : Truong hop 1éch tam bé.
Tinh lai x:

x = (& +%) .y, =(0,623+
1+ 50'(F0)2 1+ 50.(

=42,8(cm).

1-0,623
5,83,
40

).36

— X; =29 (cm).
Dién tich cot thép la:
Ag= A= N.e —R,.b.x.(h, —0,5.x,)
Rsc' Z,
, _ 147680.21,83-115.30.29.(36 - 0,5.29)
AS = A s =
2800.32
+) Cap 3: M =8300 (kG.m) ; N = 168820 (kG).
I 315 x
Do manh A= FO =0 - 7,875 < 8 nguoi ta bé qua anh hudng ctia uon doc,n = 1.
bo ]éch tam e=mn.e,+05h-a=1492+0,540-4=0,92 (cm).
Chi€u cao vung nén
‘= N _ 168820 _ 48,9(cm).
R,b 11530
Tinh: &r -hy =0,623.36 = 22,428 (cm); 2a’=2.4=8(cm).
Vay xay ra truong hop : x > &g .h, : Truong hop 1éch tam bé.
Tinh lai x:

=11,97(cm?).
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1-& ).hy = (0,623 + szgi

: ).36
1+ 50'(F0)2 1+50.

X1:(§R+

— x, =30,2 (cm).
Dién tich cot thép la:
Ag= A= N.e —R,.b.x.(h, —0,5.x,)
Rsc' Ly
168820.20,92 —115.30.30,2.(36 — 0,5.30, 2)

2800.32
Lay A = AS, = 15,11( cm?) dé lua chon thép.
Vay chon 3¢22 va 2620 c6 YF, =17,68 (cm?).
Kiém tra ham lugng cot thép:
2.12,83

2A
1009 = 22222 1009, = 2,37
Hy = o, % 3036 %=231%.

- Tinh todn cot dai cho cot.

+ ) Buong kinh c6t dai:

Dew > (Omax/4; 5 mm) =(25/4 ;5) =6,25 (mm). Ta chon co6t dai ¢8 ,2 nhanh, nhém
Al

+) Khoang cach cét dai

Ag=A’g= =15,11(cm?).

(13 ,’

Trong doan néi chong cot thép doc:
S < (8¢ min 3 S00mm) = (8.22 ;500) = 176(mm).
Ta chon s =150(mm).
Céc doan con lai
S < (100 iy ; S00mm) = (10.22 ;500) = 220(mm). Ta chon s =200(mm).
c¢) Tinh todn cot thép cot C tang 1( Phan 11t 9).
- Tinh todn cot doc cho cot.

Kich thuéc cot: h =50 cm, b= 30 cm
Chon a=a'=4(cm); ho =h—-a=50-4=46 (cm) ; Z=h-(a+a)=50-2.4=42 (cm)
[ =450(cm) —> [, =0,7-1=0,7-450 = 315(cm)
Thép All: ¢c6 R, =R_=2800(kG/cm®) R, =2250(kG/cm?).
Bé tong B20c6 R, =115(kG/ cm?) R, =9(kG/cm?).
E, =270-10°(kG/cm®) & =0,623
Tur bang t6 hgp ta chon ra 3 cdp ndi luc tiéu bi€u sau:
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Bdng 3.7 : T hop cdp noi luc nguy hiém ciia phdn tir 9.

Ki hiéu »
_ .| Diacdiém M N e, =M/N | e, eo=max(e,e,)
cap noi .
| cap ndi lyc | (kG.m) (kG) (cm) (cm) (cm)
uc
€ 14400 155920 9,24 1,67 9,24
M, 14400 155920 9,24 1,67 9,24
N 9997 198400 5,04 1,67 5,04
e, = max(L;i) = max(4—50;@) =max(0,75;1,67) =1,67(cm).
600" 30 600" 30

Tinh todn nhu phan tr 1:
+)Tinh c6t thép doi xting v6i cap 1 vacap 2 c6: A, = A =10,08( cm?).

+)Tinh todn c6t thép doi xting cho cdp 3 c6: A, = A= 15,39( cm?).
Liy A = A =1539(cm?®) d¢ Iya chon thép.
Vay chon 2¢20 va 3¢p22 ¢6 Y'F, =17,68 (cm?).

2.A 2.15,38
=35 100% ==——""2.100% = 2,229
=, 10N g 100N =422

- Tinh todn c6t dai cho cot.
+) Buong kinh cot dai:
Osw > (Omax/4; 5 mm) =(22/4 ;5) =5,5 mm). Ta chon cot dai ¢8 ,2 nhanh,
nhom Al
+) Khoang cach cot dai
Trong doan n6i chong cét thép doc:
S < (8¢ 1in s 500mm) = (8.20 ;500) = 160(mm).
Ta chon s =150(mm).
Céc doan con lai
s < (100 i, ; S00mm) = (10.20 ;500) = 200(mm). Ta chon s =200(mm).
Tuong tu nhu vay ta c6 bang tinh thép cho cac cot cho cac tang nhu sau.
Cot D tang 2,3,4
Cot D t:élng 5,6,7,tum
Cot Ctang 2,3,4
Cot C tang 5,6,7,tum

(Y952
S.
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PO AN TOT NGHIEP
Bdng 3.8 : Tinh va lua chon thép cot cdc tang truc A,D.
P ’t’l‘[’” Cot D tang 2,3,4 Cot D ting 5,6,7, tum
Cép noi | M (kG.m) | 11090 | 11440 | 10510 | 7260 | 7260 | 6730
luc N (kG) | 147230 | 146040 | 128040 | 68720 | 68720 | 60550
Tiét dién | h(cm) 40 40 40 30 30 30
cot b (cm) 30 30 30 30 30 30
abv =a’(cm) 4 4 4 4 4 4
hy (cm) 36 36 36 26 26 26
Za 32 32 32 22 22 22
Chiéu | 1(cm) 360 360 360 360 360 360
dai Cot | ly(cm) | 252 252 252 252 252 252
e(cm) 4,92 7,83 8,21 10,56 | 10,56 | 11,11
X6t ucn 10/h 6,3 6,3 6,3 8.4 8.4 8.4
doc n 1 1 1 1,15 1,15 1,13
e (cm) 23,53 | 23.83 2421 | 23,14 | 23,14 | 2355
Xx;(cm) 27,3 27,1 26,8 17,6 17,6 17,4
Eehiy 22,428 | 22428 | 22,428 | 16,198 | 16,198 | 16,198
As=A’s 1517 | 1541 11,28 886 | 8,86 | 629
(cm”)
Chon thép 3022 va 2¢20 ¢6 YF, =17,68 3920 C6 Y'F, =9,42
Bdng 3.9 : Tinh va lua chon thép cét cdc ting truc B,C.
P Z‘[‘" Cot C tang 2,3,4 Cot D tang 5,6,7,tum
Cdp noi (kgm )| 8420 16410 1550 5210 | 9540 9010
e FNGkG) | 173600 | 166730 | 136940 | 81980 | 78990 | 65930
Tiét dién | h(cm) 50 50 50 35 35 35
cor | bicm) 30 30 30 30 30 30
abv = a'(cm) 4 4 4 4 4 4
ho 46 46 46 31 31 31
(cm)
Za 42 42 42 27 27 27
Chiéu | Il(cm) 360 360 360 360 360 360
dai Cot | Iy(cm) | 252 252 252 252 252 252
e,(cm) 4,85 9,84 11,32 6,36 12,08 13,67
| wom 5,04 5,04 5,04 72 72 72
Xét uon
doc n 1 1 1 1 1 1
e (cm) 25,85 30,84 32,32 19.86 | 25,58 27,17
x,(cm) 40,5 34,6 33,5 23,7 21 19,1
Eehy 28,658 | 28,658 38,658 | 19,313 | 19,313 | 19,313
As=A's 7,56 14,6 8,9 0,82 7,08 4,2
(cnt’)
Chon thép 2620 va 3922 ¢6 YF, =17,68 cm> 3020 C6 S'F, =9,42(cm?)
51
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d) Tinh todn cdu tao niit géc trén cung.

Nut goc la nut giao gitra:

+) Phan tir dam 40 va phan tir cot 8;

+) Phan tir dam 56 va phan tir cot 32.

Chiéu dai neo cot thép & niit géc phu thudc vao ti s6 eg/h.y.

+) Dua vao bang t6 hop noi luc cot , ta chon ra cap noi luc M, N clia phan tir s6 8
c6 do léch tam e, 16n nhat. D6 1a cap c6 M = 3134 (kG.m); N = 4835(kG) c6 e, =64
(cm)

e z g 7 7 rd A~ Y N
=2 = % =2,13>0,5. Vay ta s€ cau tao cot thép nut goc trén cung theo truong

hop c6 eF°>0,5.

+) Dua vao bang t6 hop noi luc cot , ta chon ra cap noi luc M, N clia phan tir s
32 ¢6 d06 léch tam e, 16n nhat. D6 1a cap c6 M = 2970 (kG.m); N = 4750 (kG) c6 e,
=62 (cm)
e, 62

= Pt 2,06 >0,5. Vay ta s& cau tao cot thép nit géc trén cung theo truong

hop c6 %0>0,5.

6020
gL f o
2018/ =
B
04
3920
3920 |

Cdu tao nut géc trén cung.
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CHUONG 4: TINH TOAN CAU THANG BO.

Cong trinh géom hai thang bo va mot thang may. Cac cau thang chay suot tir ting 1
t6i tAng 7 phuc vu giao thong theo phuong ditng va 13 noi dé thoat hiém khi xay ra su
c6. Ta ti€n hanh tinh todn thang bo CT1cua tang dién hinh 12 ting 3.

4.1: So'liéu tinh todn cdu thang.

- So do6 két cau:
@ ®

7200
1950 3300 1950
DAN THANG | | P
W ‘ DAN CHIEU NCHI
@ g — = == —— %
8 l } L B i |
I N R
3 — — — e
8 || N = | D TG | |
o | | RER
= | =50 |

\ \
Hinh 4.1: Mdt bang két cdu thang bé CT1 ting dién hinh.

Thang CT1 thudc loai thang 2 v€, c¢6 con thang. Ban dan thang c6 cau tao ngam hai
dau, mot dau vao dam li mong va mot dau goi 1én tuong nén ta tinh todn ban dan thang
theo ban chiu luc mot phuong.

So d6 tinh ban thang: Cat mot dai rong 1m theo chi€u song song vdi canh ngan dé
tinh todn.

- Kich thudc tiét dién:

Ban thang chon so bo chiéu day 1a 100(mm) cho ca ban chéo va ban nam ngang.
Chon kich thudce tiét dién dam thang la:b x & = 220 x 300.

4.2: Tinh todn bdan thang.

a) Nhip tinh todn:
Chiéu dai hinh hoc ctia ban thang:

L= /1,8 +3,08 = 3,567(m)

l, =1, b, =1732-130 =1602(mm).

01 1 da
by, =1, =3567(mm).
.Xét ty so kich thudc hai canh ban:
l°—2 = —3567 =2,22>2
l,, 1602
=> Vay ban lam viéc theo mot phuong. Tinh theo ban ké loai dam.
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b) Xac dinh tai trong tinh todn.
- Tinh tai.
+) Trong luong 16p Granito 6p bac thang: § =1 cm ; ¥ =2000 kG/m’
g, =1,1x0,01 x 2000 = 22 (Kg/m?).
+) Gach ban thang: bac rong 260 (mm),cao 150 (mm); xem nhu 1m dai c6 4 bac
2,=2x0,15x 0,26 x 1800 x 1,2 = 168,5(Kg/m?).
+) Vira trat: 6 =1,5 cm
g,=1,3x0,015 x 1800 = 35,1 (Kg/m?)
+) Ban thang BTCT: 6 =10 cm
g,=1,1x0,1x 2500 = 275 (Kg/m?).
+) Viralat: 6 =1,5 cm
gs=1,3x0,015 x 1800 = 35,1 (Kg/m?).
=> Téng tinh tai: g = 535,7 (Kg/m?).
- Hoat tai.
p. = 1,2 x 400 = 480 (Kg/m?).
=>  Tong tai trong tinh todn tdc dung lén ban thang:
q = 535,7+480=1015,7(kG/m?).
¢) Noi luc tinh todn:
Goc nghiéng ctia ban thang so véi phuong ngang:

Tga = =5 —0,58= ¢ =30°
3,08

= cosa. = 0,866
=> Momen I6n nhat tai gitta nhip la:

i dicosarl® _1015,7.0,866.1,567°

. - = 270(kG.m) . @.1)
d) Tinh todn cot thép.
Chona=15cm = h,=10-1,5=8,5cm
o = M __ 27000 ~=0,025 (4.2)
R,bh?  115.100.8,5
¢=0,51+1-2.,)=051+1-2.0,025)=0,987 (4.3)
M 27000
- = =1,43(cm?). 4.4
A =R ch T 2250098785 (em) 4

Du kién dung thép $6¢6 a=0,283(cm?). Khoang céch giita cac c6t thép la:
. b.a, 100.0,283
A 1,43
=> Chon ¢6 a150 c6 A ,=1,98 (cm®).
Kiém tra ham luong cot thép:

= 20(cm) 4.5)

p="5 100% = 243 10006 = 0,295% > 4 =0,05% (4.6)
b.h, 100.8,5
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1632 100
6 06 |
7R oo\ 18 =

G e "al oy e v e
|77 06 06 =
D0 e

(D)
Hinh 4.2: B6 tri thép bdn thang.

4.3: Tinh bdn chiéu nghi:

a) Nhip tinh todn:
l, =1, -b, =1950-220=1730(mm).

01 1 da

l, =1, —b,. =3600—220 = 3380(mm).

da
Xét ty so kich thudc hai canh ban:

b _3380_ o
l,, 1730

=> Vay ban lam viéc theo hai phuong. Tinh theo ban ké bon canh.

b) Tai trong tdac dung :
- Tinh tai.
+) Trong lugng 16p Granito 6p bac thang: 8 =1 cm ; y =2000 kG/m’
g, =1,1x0,01 x 2000 = 22 (Kg/m?).
+) Vira trat: 5 =1,5 cm
g,=1,3x 0,015 x 1800 = 35,1 (Kg/m?)
+) Ban thang BTCT: 8 =10 cm
g;=1,1 x 0,1x 2500 = 275 (Kg/m?).
+) Viralat: 6 =1,5cm
g,=1,3x 0,015 x 1800 = 35,1 (Kg/m?).
=> Tong tinh tai: g = 367,2 (Kg/m?).
- Hoat tai.
p, = 1,2 x 400 = 480 (Kg/m>).
=>Téng tai trong tinh toan tac dung lén ban thang:
q = 367,2+480=847,2(kG/m?).

c) Xdc dinh noi luc:
Khi c6t thép trong mdi phuong dugc bo tri déu nhau. Cic méomen trong ban quan
hé bang biéu thic:

q|021(3|02 — I01)

T:(2M1+MI +M|.)|02+(2|\/|2+|\/|“ +M||')|01 4.7
Chon ty s6 noi luc gitta cac tiét dién:

I\I\:Il—i:3,3;l\l\;ll—'l:2,5;'\'c|—'z'=2,5;M, =M,;M, =M,

Vay:
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847,2.1,73%.(3.3,38-1,73)
12
Giai phuong trinh ta tim dugc: M, = 76(kG.m).
M, =0,3M, =23(kG.m).
M, =M, =2,5M, =190(kG.m).
M,=M, =25M,=575FkG.m).
d) Tinh todn cot thép:
- Tinh toan cot thép theo phuong canh ngéan :
+) Momen duong: M, =76(kG.m).
Gia thiét a, =1,5(cm) =>h, =h—-a =10-1,5=8,5(cm)
M 7600

Q, =—— = _=0,007 < ap, = 0,427
R,bh?  115-100-8,5

=¢=0,5.1+1-2.2,,)=0,5.(1++1-2.0,007) =0,996
Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1(m) la:

M 7600 — 0,58(cm?)
RCh,  2250.0,996-8,5

Du kién dung thép ¢6 c6 a=0,283(cm?). Khoang céch giita cac cot thép la:
b.a, 100.0,283
S=—2= = 40(cm)
A 0,58
=> Chon. ¢6 a200 c6 A ,=1,415 (cm?)
Kiém tra ham luong cot thép:

U= A .100% = 0,58
b.h, 100.8,5

Vay cot thép da chon thoa man yéu cau.
+) Momen am: M, = M, =190(kG.m).
Gia thiét a, =1,5(cm) =>h, =h—-a=10-1,5=8,5(cm).
M 19000

a, = 5= 5 =0,018 <y, =0,427
R,bh, 115-100-8,5

=¢=0,5.1+1-2.¢,,) =0,5.(1++1-2.0,018) =0,991

Dién tich cot thép yéu cau trong pham vi dai ban bé rong 1(m) la:
M 19000 2
< = = = 1(Cm )
Rch, 2250-0,991-8,5
Du kién dung thép ¢6 c6 a=0,283(cm?). Khodng cach giita cdc cot thép Ia:
b.a, 100.0,283
S=—2== =48,79(cm)
A 0,58
=> Chon. ¢6 a200 c6 A, ,=1,415 (cm?)
Kiém tra ham luong cot thép:

=7M,.3,38+7.0,3M,.1,73=27,3M,

100% =0,068% > 4. = 0,05%

p= 100% = —1  100%=0,11%> 4 =0,05%

bh, 100.8,5
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Vay cot thép da chon thoa man yéu cau.
- Theo phuong canh dai :
Tuong tu ta tinh dugc cac gia tri sau:
+) Momen duong: M, =52,08(kG.m).
F. =0,12(cm®). Chong6 a200 c6 A ,=1,415 (cm?).
+) Momen am: M, = M, =78,12(kG.m).

F. =0,3(cm?). Chong6 a200 c6 A, =1,415 (cm?).

1777
oz

b
ala0

1800

3600

1800

@
@ 1950 3300 | 1950

875
\\\N @ 08

‘ . A ALY QG2OE) X 1.2 Ad 1
% :a%o %

Hinh 4.4: Mdt cat bo tri thép cdu thang CTI.

4.4: Tinh todn dam con thang:

a) Thong so'tinh todn:

- Tiét dién con thang( limong) chon so bo: b x h =100x300.

- Nhip tinh todn ctia con thang tinh tir mép ngoai ctia hai dam chiéu téi va dam chiéu
nghi 1a: L =3567 (mm).
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- So d6 tinh: Dam don gian, hai dau lién két ngam vao dam chiéu t6i va dam chiéu
nghi.
b) Xdc dinh tdi trong:
+) Tai ban than dam con thang:
g, =1,1.0,1.0,3.2500 = 82,5 (kG/m).
+) Tai ban thang truyén vao:
2,=0,5.1,632. 1015,7=829 (kG/m).
+) Tai do lan can tay vin bang sat:
g;=1,1.50=55(kG/m).
+) Téng tai trong tic dung 1én c6n thang theo phuong ding la:
q = 82,5+ 829 + 55 = 966,5(kG/m).
c¢) Tinh todn cot thép:
- Tinh toan c6t thép doc:
Momen 16n nhét & hai dau ngam la:
gl> _ 966,5.3,567°

= = 1184 (kG.m).
12.cose¢  12.cos30
Chona=2cm =>h,=30-2=28 cm
M 118400 _ 0.104

a. = =
" R,b.h? 115.10.28°
¢=050+1-2.,)=05.(+1-2.0,104) = 0,947
A - M 118400 _ 16 (cm?).
R.Sh, 2800.0,947.28
Thép trong dam thang dat 1¢16,Fa=2.01 (cm?) cho thanh thép trén chiu moémen am
va 114, Fa = 1,539 (cm?) cho thanh thép duéi chiu mémen duong.
- Tinh toan cot thép ngang:

Luc cat 16n nhét tai g6i: Q. = q?l = m =1724(kG) =1.724(T).

Dé dam khong bi pha hoai do bé tong bi ép vd theo dal nén nghiéng. Luc cét
phai thdéa man:
Quax <0,3.0,,.R, b.h,
+) Kiém tra diéu kién tinh toan:
Qomin = Pos-Ret DNy
= Q,;, = 0,6.0,9.100.280 =17640(N) =1,764(T)
Q.. =1724<Q,,;, =1,764(T) = Khong phai tinh c6t dai chiu cat ma chi bo tri cot
dai theo cdu tao.
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| 330 |

1

4.5: Tinh todn dam chiéu nght , chiéu toi.
a) Tdi trong:
Chon dam tiét dién 220 x300(mm).
+) Tai ban than dam thang;:
g, =1,1.0,22.0,3.2500 =181,5(kG/m).
+) Tai ban chi€u nghi truyén vao:
Ban chi€u nghicé r = L = 36 =184<2
|, 1,95
— Il — 1'9 —
p 21, 236 0.27
S K=1-24%+ f*=1-2.0,29% +0,29° = 0,87
2,=0,87.0,5 . 1,95. 847,2=719 (kG/m).
+) Tai do lan can tay vin bang sat:
g;=1,1.50 =55(kG/m).
+) Tong tai trong tac dung lén dim thang theo phuong diing 1a:
q=181,5+ 719 + 55 = 955,5(kG/m).
+) Tai tap trung do con thang truyén vao:
P=966,5 . 3,567/2 = 1723,7 (kG).
Dam thang dugc xem gan ding nhu mot dam don gian
b) Tinh todn cot thép:
- Tinh toan cot thép doc:
Momen 16n nhit & gitta nhip la:
2 2
VO Pl _955536° 1723736
8 4 8 4
Chona=2cm=h,=30-2=28cm
o = M = 3100002 =0.124
R,b.hZ 115.22.28

¢ =05.1+,1-2.a_)=0,5.(1+1—2.0,124) =0,934

= 3100 (kG.m)

Hinh 4..5: B0 tri thép con cau thang CT1.

+1.800
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A M 810000 b
R.Ch, 2800.0,934.28

Thép trong dim thang dat 2¢18, Fa=5,09 (cm?) cho thanh thép dudi chiu moémen
duong va 2¢16 lam cot gia.
- Tinh toan cot thép ngang:

Luc cét 16n nhat tai goi:

Q. :q?J+P7J _ 955,25.3,6 N 1723,27.3,6 _ 4822, 7(kG) = 4,82(T)

Pé dam khong bi ph4 hoai do bé tong bi ép vd theo phuong ding. Luc cit phai thoa
man:

Quax <0,3.0,,.R, b.h,
+) Kiém tra diéu kién tinh toan:
Qo min = Ppa-Ree b0y
= Q,,, =0,6.0,9.220.280 = 38808(N ) = 3,881(T)
Q. =482>Q,.,,=388UT)=
¢, =1,05 g, =1- BR, =1-0,01.13=0,87
Q,, =0,3.0,,.0,.R, b.h, =0,3.1,05.0,87.14,5.220.280 = 244781, 46(N ) = 24,5(T)
Qux =4.82<Q,, =19,2(T)
Quax =4,8<0,7.Q,, =17,15(T)

M, = @,,.(L+ @, +,).R, bhZ =2.0,9.220.280? = 3,6.10" (N.mm)

7
C.= 2M, _ 2'3'6'1? =1500(mm) > 2.h, = 560
Q. 4810
M, 3,6.10' s
= b 22" _2410%(N
Q C 1500 (N)

Qb min — 38808(N)
_ Qmax _Qb _ 4;8104 — 38808

- =16,77(N / mm
Osua c, 560 ( )
Q... 38808
= ~<bmin _ 277 _ 69(N / mm
Gowo 2.h, 560 ( )

#6 A, = 2.28,3="56,6(mm?)
_R,A, 175566
- q, 69

Chon thép dai tai dau dam doan 1/4 dam 1a ¢#6a100, doan giita dam chon ¢6a150

S =144(cm)
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220 840 | 1685 | 840 2$0
02060100 | 02960150 | (02960100

I 2016 q 177

R S v W R, N 7

[ i 2 )

\ =i’

| 2818 %@ d [

Hinh 4.6: Bo tri thép dam chiéu téi- chiéu nghi thang CT1.
4.6: Tinh todn dam thang.
a) Tdi trong:
Chon dam tiét dién 220 x300(mm).
+) Tai ban than dam thang:
g, =1,1.0,22.0,3.2500=181,5(kG/m).
+) Tai ban chi€u nghi truyén vao:
Ban chi€u nghicé r = II—Z = 36 =184<2
1
— Il — 1’9 —
p 21, 2.3,6 0.27
—->K=1-2.4°+p*=1-2.0,29°+0,29° = 0,87
2,=0,87.0,5 . 1,95. 847,2=719 (kG/m).
+) Tai do lan can tay vin bang sat:
g;=1,1.50 = 55(kG/m).
+) Téng tai trong tac dung Ién dam thang theo phuong ding la:
g =181,5+ 719 + 55 = 955,5(kG/m).
Dam thang dugc xem gan ding nhu mot dam don gian
b) Tinh todn cot thép:
- Momen 16n nhat & gitta nhip la:
Chon a =2 cm = h, = 30-2=28 cm
2 2
M=%=w =548.1 (kG.m).

M 154810
" R,b.h} 115.22.26°

¢ =05.(1+1- 2., ) =0,5.(1+1—2.0,062) = 0,967

M 154810

o

=0,062

= = =2,04 (cm?
A R.Ch,  2800.0,967.28 (em)
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Thép trong dam thang dat 2¢16, Fa = 4,02 cm? cho thanh thép dué6i chiu momen
duong va 2¢14 lam cot gia.
- Tinh toan cot thép ngang:

_al _ 955,6.3,567 6;” 67 _ 1704,3(kG) =1,71(T)

Luc cét 16n nhét tai g6i: Q. = 5
Pé dam khong bi ph4 hoai do bé tong bi ép v theo dai nén nghiéng. Luc cat phai
thoa man:
Q,. <0,3.0,,.R,bh,

+) Kiém tra diéu kién tinh toan:
Qomin = Poa-Ree DNy

= Q,.., =0,6.0,9.220.280 = 38808(N) = 3.8(T)

Qux =171<Q,=3,8(T) =

220 3365 ZELO
03160150
72 2614 777
o i i | BN
o 2016 g3, ! | /{Z
3600

Hinh 4.7: B tri thép dam thang CTI.
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CHUONG 5: THIET KE MONG.

5.1: Cosotinh todn.
5.1.1: Quy trinh thiét ké’ mong.

1. Thong ké cdc tai liéu, thong so thiét k& : dat nén, vat liéu, tai trong, tiéu
chuén thiét k&, céc yéu cau riéng d6i véi cong trinh néu cd.

2. Chon loai coc, chiéu sau ha coc, chiéu sau chon dai. Viéc chon loai coc tién
hanh trén co s& cdc phuong 4n coc dugc dé xuat, danh gid tiy theo diéu kién cu thé clia
cong trinh, kha nang thi cong, céac chi tieu vé kinh t€ ki thuat téng hop.

Xac dinh stic chiu tai cta coc don.

Xac dinh s6 lugng coc, bo tri coc trong dai.

Kiém tra taitrong tic dung lén coc.

Kiém tra tinh todn coc va dai coc.

Kiém tra 6n dinh téng thé, du bao do lin clia méng coc.
Hoan thién thi€t k& va ban vé

e

5.1.2:86 lleu thiét ké’ méng cho cong trinh.
a) Tai liéu dia chat.

Theo “ Bdo cdo khdo sat dia chét cong trinh VIEN KIEM DICH SINH HOC QUOC
GIA - PONG DA HA NOI “ gia doan phuc vu thiét k€ thi cong:

Khu dat xay dung tuong doi bang phang dugc khdo sit bang phuong phap khoan
tham xuyén tinh SPT tir trén xuéng gém cédc 16p dat co chiéu day it thay déi trén mat
bang.

Dia tang tai vi tri cong trinh nhu sau :

- Ldp 1: Dat trong trot day trung binh 0,5(m).

- L6p 2: Sét pha déo day trung binh 4,2 (m).

- Lép 3: Sét pha déo mém day trung binh 7,4 (m).

- L6p 4: Sét pha ciing day trung binh 3,2 (m).

- Lép 5: Cat hat trung, chat vira ¢6 chi€u day chua két thic trong pham vi hd khoan
sau 32 (m).

Bdng 5.1: Chi tiéu co hoc, vt li ciia dat.

Dung
Chi | trong W,

Téndat | éu m | W | % |V L | kC/c 0 E . yrtsr(l)
L6p | (trang thdi) | day | v, | % ol% | " Sl do | ym2 | ®7 | Y
3 0 m

(m) | (t/m”)

1 bat  trén 0,5 | 1,6
trot

2 | Sét pl 421,85 [31,2]22 [36|14]065] 0,1 |16 | 1000] 16 |16
(déo)

3 Sét pha (d{ 7.4] 1,75 [39 [31 |45 | 14[057]0,055| 11 [ 700 [ 11 |10
mém)

4 | sét pl 32019 [239[265]37,7112 <0 | 02 [13,5] 1600 13,5] 21
(cing)

5 | Cat H 25,7 1,87 [18,9 0,18 | 30 | 250030 |32
trung(chat
vira)
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—0.75  COT TUNHIEN
AR 1!!'&;§‘<§§;§
~2,25 ~

900

4200

-5,45

KY HIEU
(D) pATLAP
(2) SETPHADEO
(3) SET PHA DEO MEM
(@) SET PHACUNG
(5) CAT HAT TRUNG CHAT VUA

~12,85 I\

1400

15300

H

3200

Hinh 5.1: Tru dia chdt cua cong trinh.

b) Phuong phap thi cong mong.

Vi cdc 16p dat nhu trén thi khong thé st dung phuong 4n méng nong dugc ma
phai sir dung phuong 4n méng sau dé truyén tai trong xuéng 16p dat tot & phia dudi.

Gia str néu dung phuong an méng nong dat & 16p 2 :

Luc doc truyén xudng méng 6 tai trong 16n nhat 1a N = - 198,4( T)

Stic chiu tai ctia dat & 16p 2: R, = 250 KG/m?

Dién tich méng so bo s& 1a: F =N /R, = 198400 / 250 = 794( m?).

Nhu vay dién tich méng s€ 1a rat 16n do d6 phuong 4n méng nong 1a khong hop 1i.

V6i phuong 4n moéng sau c6 thé truyén tai trong xuong cdc 16p dat tot, c6é cac
phuong 4n méng sau nhu sau:

- Phuong an coc ép:

Véi méng coc ép suc chiu tai ctia coc nho do dé s6 lugng coc trong dai s€ 16n

din dén dai méng 16n 1am cho gid thanh tang, mat khac vdi coc ép gid thanh dé ép
coc déit hon coc dong va véi mat bang khu dat rong rai thi ¢6 thé dung coc déng dé
gid thanh ha va sic chiu tai ctia coc dong ciing cao , nhung wu diém clia coc ép 1a

khong gy on trong qua trinh thi cong.

- Phuong dn coc nhoi:

Véi méng coc nhoi ¢6 stc chiu tai rat 16n ma tai trong cong trinh truyén xudng lai
khong 16n do d6 cong trinh nay dung moéng coc nhoi khong kinh t&€. Coc nhoéi cé stic
chiu tai 16n nhung khau kiém tra chét luong cta coc rat khé khan, van dé thi cong ciing
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kha phtic tap doi hoi phai ¢6 trinh do méi thi cong dugc. Gid thanh dé thi cong coc
khoan nhdi ciing dit hon thi cong coc déng va coc ép.
- Phuong an coc dong:
Phuong an méng coc déng to ra hiéu qua hon ca vi cac 1i do sau:
+) Stic chiu tai cua coc dong bao gio ciling cao hon coc ép do d6 so6 luong coc
giam, lam cho dién tich méng giam lam giam gia thanh cong trinh
+) Thoi gian thi cong nhanh, van dé kiém tra chét lugng dugc chit ché va don
gian hon.
+) Gia thanh thi cong coc dong ré hon 2 loai coc ép va coc nhoi
Nhung coc déng lai gay 6n trong qua tinh thi cong
Cac phuong an so sanh & day chi 1a dinh tinh, con néu chinh xac thi phai tinh toan véi
ting phuong 4n sau d6 dung cdc chi tiéu dé so sanh r6i quyét dinh lua chon phuong 4n.
Can ct vao dic diém cong trinh, diéu kién thliy van, ta chon gidi phdp méng coc
ép. Dé céc coc trong dai chi chiu Iuc doc truc nén ta tinh todn theo méng coc dai thap.
c) Vit liéu thiét ké’ mong.
Vat liéu lam dai mong 1a bé tong cot thép co:
+) BT B20 ¢6 R, =115 (kG/cm?) ; R,=9,0 (kG/cm?)
+) Thép < ¢10: Dung loai Al ¢6: Rg= 2250 (kG/cm?), Rgy = 1750 (kG/cm?).
+) Thép > ¢10: Dung loai Al c6: Rg= 2800 (kG/cm?), Rgy = 2250 (kG/cm?).
Vat liéu lam coc:
- BT B25c6 R, =145 (kG/cm?) ; R, =10,5 (kG/cm?)
- Thép < ¢10: Dung loai Al c¢6: Rg= 2250 (kG/cm?), Rgy, = 1750 (kG/cm?).
- Thép > ¢10: Dung loai Al ¢6: Rg= 2800 (kG/cm?), Rgy, = 2250 (kG/cm?).
d) Tdi trong thiét ké’ mong.
Tur bang t6 hop ta Iva chon noi luc dé tinh todn méng, t6 hop duoc dung dé tinh
todn 12 t6 hop N, .M,, .
Gia tri ndi1 lyc tinh todn duéi chan cot khung truc 3 la:

Cottruc A: M =38,5(T.m) Cot truc C: M =144 (T.m)
N = 150(T) N =198(T)
Q=4,14(T) Q=6,15(T)

Cottruc B: M =144 (T.m) Cot truc D: M = 8,61 (T.m)
N =185 (T) N =168,82 (T)
Q=6,14(T) Q=4,17(1)

5.2 : Thiét ké mong.
5.2.1: Chon chiéu sdu chon mong.
Tinh h,,;,-chiéu sdu chon méng yéu cau nho nhat

h. =07tg(45° -2 /i
min g( 2) 7/Ib

Q:Tong luc ngang: Q"™ =6,15(T).
7":Dung trong riéng cla 16p dat dat dai y'=1,85(T/m?)
b:Bé rong dai chon so bd b=1,5(m)
¢:Goc ma dt trong ¢ =10°
Ta c0 : h,,;,=0,85(m);Ta chon h,= 1,5 (m)>h,,;,,=0,85(m)
Véi do sau day dai du 16n,luc ngang Q nho,trong tinh toan gan ding coi nhu bo
qua tai trong ngang.

Trong do:
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5.2.2: Chon coc va xdc dinh siic chiu tdi cua coc.
a) Chon coc.

Tiét dién coc 300 x 300(mm).

Chiéu dai coc can thiét 1a: ddy dai dat sau 1,5(m) so vé6i cot tu nhién: - 2,25(m) so
véi ¢6t 0.000, phan coc ngam vao dai 1a 10 (cm) phan dap bd dau coc 1a 60 (cm). Coc
duoc dong sau vao 16p 5 1a 0,5(m):

Chiéu dai coc la:

L=06+0,1+(05+42+74+32-1,5)+0,5=15(m)
Chon chiéu dai coc 1a 15 (m). Coc chia lam hai doan: doan coc ddu dai 7(m),

doan cudi coc dai 8(m). N6i bang han bang ban ma.
0,75  ¢cOT TUNHIEN

NGO\

KY HIEU
(D pATLAP
(2) SETPHADEO
(3) SET PHA DEOMEM
(@) SETPHACUNG
(5) CATHAT TRUNG CHAT VUA

7400

3200

\500“

Hinh 5.2: Chiéu sdu chén coc .
b) Stic chiu tdi cua coc.
- Stic chiu tdi cuia coc theo vdt liéu lam coc.
Du kién dat 4¢18 F, = 10,18 (cm?, thép nhém All c6 R, = 2800 KG/cm?.
Bé tong B25 ¢6 R, =145( kG/cm?)
Stic chiu tai ctia coc theo vat liéu lam coc :
P,=.(R,.F, +R,F,) (5.1)
(m : hé s6 diéu kién lam viéc phu thuoc loai méng va s6 luong coc trong moéng, &
day du kiénkhoang 5+ 8 coc nén chon m = 0,9)
=> P, =0,9. (145 .30.30 + 2800.10,18) = 143.10* (kG) = 143 (T).
- Siic chiu tdi cuia coc theo ddt nén.
+) Xdc dinh theo két qud cua thi nghiém trong phong ( phuong phdp thong ké).
Strc chiu tai cua coc theo nén dat xac dinh theo cong thirc:

P,=Q,+Q, (5.2)
P
Strc chiu tai tinh todn: [P]= ki“ (5.3)
tC
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Q,: ma sét giita coc va dat xung quanh coc: Q, = alzuiz-i h, (5.4)
i=1

h; - Chiéu day 16p dat ma coc di qua
Q. : luc khang miii coc: Q.=a,.RF (5.5
Trong do6:

a;a,- hé s6 diéu kién 1am viéc cia dat v6i coc vuong, ha bang phuong phép ép.
Tra bang 3.5 trang110 sach “Giaé trinh nén va méng” c6 a, = a, =1

F - La dién tich coc: F = 0,3.0,3 =0,09(m?)

u,- chu vi coc: u; =4x0,3=1,2(m).

R: strc khang gi6i han cua dat & mii coc. Véi h, =16,55(m), miii coc dat & 16p
cét trung, chat vira. Tra bang 3.4 trang 110 sach “Gido trinh bai gidng nén va méng” ta
dugc R~ 4400(kPa) = 440(T / m?)

7, - luc ma sat trung binh cua 16p dét th@ i quanh mat coc. Chia dat thanh
cic 16p dat déng nhat, chiéu day mdi 16p < 2m nhu hinh v&. Ta 1ap bang tra duocr,
theo h,( h - khoang cach tir mat dat dén diém gifta cia moi 16p chia. Tra bang 3.3 trang
109 sach “Gido trinh bai giang nén va méng” ta duoc:

Bdng 5.2: Luc ma sdt trung binh cua cdc lop dit

Z.(m) Do sut I, 7, T/m? h,(m) T.h,
2,1 0,65 0,953 1,2 1,1436
3,1 0,65 1,27 2 2,54
5,7 0,57 1,93 2 3,86
7,7 0,57 2,03 2 4,06
9,7 0,57 2,21 2 442
11,4 0,57 2,35 1,4 3,29
13,1 <0 6,64 2 13,28
14,7 <0 6,83 1,2 8,196
15,8 Cat hat 7,55 1 7,555

trung

=> P, =, > uzh +a,RF

P = [1.1, 2.1,1436+2,54+3,86+4,06+4,42 + 3,29 +13,28 +8,196 + 7,555 +1.440.0, 09] =
=58+39,6 =97,6(T)
Theo TCXD 205: k. 1a hé s6 an toan, coc chiu nén 14y k, =1,4
=> [P] =%=69,7 ~ 70(T)

+)Theo két qud ciia thi nghiém xuyén tiéu chudn SPT (theo cong thitc Meyerhof).

P,=Q +Q. (5.6)
P
P+ > (5.7)
FS
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Q, = K,N_.F, st khang phé hoai ctia dt & miii coc (5.8)
(N, - s6 SPT cua 16p dat tai mii coc).
Q, = ZU.KZ.Ni 1, : stic khang ma sét ctia dat & thanh coc. (5.9)
i=1
(N, - s6 SPT cua 16p dit thir i ma coc di qua (bo qua 16p 2)
Véicoc ép: K, =400 (Kn/n?), K, = 2 (Kn/m?).
=> Q, =K_.N,.F, =400.28.0,09 =1008(kN)

=> Q, = Y U.K,N, |, =1,2.2.(4,2.14+10.7,4+18.3,2 + 28.0,5) = 490,56(kN)
i=1
=> P, =Q, +Q,=1008 + 490,56=1498,56 (kN)

P
P Fi“ Theo TCXD 205: F, =25+3.Tachon F, =3

Py _1498,56
=

S

= P = = 499,52(kN) ~ 50(T)

=> Siic chiu tdi cia coc ldy theo két qud xuyén tiéu chudn SPT [P] = 50 (T)

5.2.3: Thiét ké méng truc B-C khung truc 3 (Mdng M2).

a) Xdc dinh s luong coc va bo'tri coc trong mong.
Khoang cach 2 cot 1a 2,4(m).
Tai trong tinh todn tai chan cot truc B cua khung K3 la:

Mg = 14,4(T.m)

Ng = 185(T)

Qp=6,14(T)
Tai trong tinh toan tai chan cot truc C ctia khung K3 la:
Mq.=14,4 (T.m)

Ne=198 (T)

Qc=6,15(T)

Tai trong trén 12 tai trong chua ké dén trong lugng ban than cla giang, tudng ting 1.
Do d6 ta phai tinh thém tai trong ctia phan nay.
- Tuong tang 1 1a twong 220( tinh todn co trir clra):
- & =lhbynk (5.10)
Trong d6: [, 1a chi€u dai tuong xay
h, 1a chiéu cao tuong xay
b, 1a chiéu rong tudong xay
7, 1a trong luong riéng clia gach, 14y v, =1,8 (T/m?)
n la hé so an toan , 1ay =1,1
k 1a hé so trir ctra ,lay =0,7
Dua vao ban vé kién tric ( mat bang ting 1) ta c6 tai trong tudng tdc dung 1én chan
cot truc B va truc C la:
gg = ((3,6-0.3)x4,2+(4,05-0,5)x3,75)x0,22x1800x 1,1x0,7=8 120(kG) =8,12(T).
gc = (3,6-0.3)x4,2x0,22x1800x 1,1x0,7=4200(kG) =4,2(T).
- Téi trong do giang méng, giang méng 14y tiét dién b x h =0,3 x0,5(m).
2,= (0,3x0,5%x2500x1,1)x(3,6+4,05+1,2)=3650(kG)= 3,65(T).
- Tai trong do tudng va gidng tac dung lén chan cot truc B 1a:
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Nop =g + 2 (5.11)
Ngp = 8,12 +3,65 =11,77 (T)= 12 (T).
- Tai trong do tuong va gidng tac dung 1én chan cot truc C la:
Noc = 4,2 +3,65 =7,8 (T)= 8 (T).
=> Ny =N+ N =12+185 =197(T)
=> N =N, +N, =8+198 =206(T)
Téng noi luc tdc dung lén dai méng 1a:
M, = Mg+ Mg =14,4+14,4=28 8(T.m)
TN, = Ngt + N =197+206=403(T)
Y Qo= Qut Qe =6,14+6,15=12,29(T)
Nhdn thdy: M va Q rat nho nén tinh gan nhu méng chiu nén ding tam. Ta c6 noi
luc tiéu chudn tidc dung tai dinh méng la:

me - Mo _ 288 " 12,29

= 22 25 (T e = =10,68(T
° 115 115 ™ ° 115 115 ™
Ntt
o 0 =4—03:350(T)
115 1,15
Ng

Xac dinh so bo chon s6 lugng coc:  n=p (5.12)

[P]
B =1,2: hé s6 ké dén do lech tam va dat & trén dai va trong luong dai.
=> n=1, 2.% =8,4(coc). Vay chon s6 lugng coc 1a 10 (coc)

Tir kich thudc coc va so lugng coc ta chon duoc kich thude dai nhu hinh vé€ trén co
s clia cac nguyén tic sau:

- Khoang cich giita cdc coc trong dai dam bao diéu kién 1 >3D( D 1a dudng kinh
coc). Ta c6 D =300(mm) => 3D =900(mm), ta chon theo phuong canh dai la
1400(mm), canh ngan 1a 1000(mm).

- Khoang cach tir mép ngoai ctia coc bién tGi mép ngoai gan nhat cta dai coc
s>D/2 . Ta c6 D/2 =0,5.300 =150(mm). Chon150(mm).

- Lo6p bé tong 16t dudi ddy dai rong hon mép dai 1a 100(mm)

- Dai coc bo tri nhu hinh vé, kich thude so bd dai coc la: 2,6 x4,8 x08(m)

Bo tri coc nhu sau:

4300
_ 100 WL 3001[ 1400 WL /00 WL /00 W{ 1400 W‘SO WL 100
=
g ++ =15 —f =
=i 9]
s 1300 2400 1300
Hinh 5.4: Bo tri coc trong dai.

b) Kiém tra tdi trong tdc dung lén coc.
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Do b6 tri hé coc trong dai 1a d6i xiing nhu hinh 5.4 nén ta dé nhan thay trong tam
nhom coc la trong tam cta hinh chit nhat c6 kich thuée 4,8 x2,6(m).
=> Khoang cach tlr trong tam cot truc B t&i trong tam nhém coc la: eg =1,34(m).
=> Khoang cach tir trong tam cot truc C t6i trong tdm nhém coc 1a: e =1,34(m).
Dién tich ddy dai thuc:
F,=2,6.4,8 = 12,48 (m?).
Chon chiéu cao dai chon h; = 0,8(m).
Trong luong dai va dat trén dai:
NY =1,1.12,48.2,25.2 = 61(T)
=> N,°=61/1,15=53(T)
Noi luc tai day dai la:
N = Ny“+N, = 350+ 53=403(T) (5.13)
M = M+ Qy*“".hy+1,34(N¢"* -Ng*) (5.14)
=25,1+10,68.0,8+1,34(179-171)= 43,3( T.m)
Luc truyén xuéng cac ddy coc bién la:
NS . M X N My . 403 43,3.2,1

max,min — - + n = T > 2 (515)
n 2 2 10 4.2,1°+6.0,7
X Y
i i=1
=>P_..=45(T)
=>P_ .. =355(T
Trong lugng coc: P, = 0,3.0,3.2,5.1,1.15 = 3,71 (T)
Ppo = P.+P ., =4871 (T) < [P]=50(T)
P_ .. “=35,5> 0, titc khong c6 coc bi nho
=> Coc du kha nang chiu luc.
c) Kiém tra tong thé dai coc.
Gia thi€t coi méng coc 1a khoi méng quy uée nhu hinh vé:
- Kiém tra dp luc dudi ddy khoi méng.

<

P

HM:
—~

+) Diéu kién kiém tra:

pqu < Rd

Pmaxqu=1,2.Rg¢ (5.16)

+) Xdc dinh khéi méng quy worc:
Chiéu cao khdi méng quy wéc tinh tir mat dat dén mili coc Hy, = 15,8(m).
Duing so do 1° d6i v6i nén nhieu 16p:
Dién tich ddy méng khdi quy udc xac dinh theo cong thitc sau day:
Fa = Lo X By = (L +2Ltg ) (B, +2Ltg ) (5.17)

a=20 (trong d6 ¢,, - géc ma sat trung binh cua cic 16p dat tir miii coc trd 1én)

_ h, +ah 0, +ah 163,2+11.7,4+13,5.3,2+30.0,5

=> @y = =13,4° (5.18
P h,+h, +h, +h 3,2+7,4+3,2+0,5 ©-18)

=>a = 3,35°
L, = 4,8(m) - khoang céach giita 2 mép ngoai cung cta coc theo phuong x
B, = 2,6(m) - khoang céach giita hai mép ngoai cuing ctia coc theo phuong y
Vay kich thuéc day mong khoi quy ude nhu sau:

Fo = (4,8+ 2x14,3x1g3°35) x (2,6 +2x14,3x1g3°35) =
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=(4,8+1,67)x(2,6+1,67) =8x4,34 =34,7(m*)
+) Xdc dinh tdi trong tiéu chudn dudi ddy khoi méng quy wéc(miii coc):
Dién tich ddy méng khoi quy udc:
Fo = Ly x By, =8mx4,34m =34,7(m?*)

Mo men chong uon W, cua F,, la:

By ¥ Lou” _ 4,34x8

W = = 46,3(m* 5.19
X 5 5 (m*) (5.19)
Tai trong thing ding tai ddy méng khoi quy wdc:
N +7.F,, h, =403+ 2.34,7.15,8 = 403+1097 = 1500(T) (5.20)

Momen tiéu chuén tai diy méng quy udc la:

M =My =43,3(T)
Ap luc tiéu chuén tac dung tai diy méng khéi quy udc:
_ No® Mg

Ptcmax,min - (521)
Fu W,
=> Py = 0 5 a2 1)
34,7 46,3
=> I:)min :@_ﬁ = 422(T / mz)
34,7 46,3
=> Ptb — O max -Zl_o-min _ 44’2';4212 :43'20- /mZ)

+) Cuong do tinh todn cua ddt d ddy khoi quy uwdc (Theo cong thuc ciia
Terzaghi):
P, 055,7B,.N, +S,aN, +S,cN,

R =_9 _ 5.22
= . (522
q=7.h, (5.23)
o 7ih + 7,0, +73h3 +7.h, +75h5
h +h,+h,+h, +h (5.24)
- 16.05+1854,2+1,75.7,4+1,9.3,2+1,87.0,5 3
0,5+4,2+7,4+3,2+0,5
P, =055,7.B, N, +S, N, +S, CN, (5.25)
B
Trong dé: S, =1-0,2 Sk :1—0,2.4’T34=0,89
qu
S, =1
B
S, =1+0,2 & =1+O,2%=1+0,15=1,1

qu
¢ -1a luc dinh cua dat, 16p 5 1a cat nén ¢ =0
L6p 5 ¢6 ¢ =30° Tra bang 2.5 trang 36 sach “Gido trinh bai gidng nén va méng’
ta duoc: N, =21,8 ; N, = 18,4 ; N, = 31,1
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R _ 0,5.0,89.1,87.4,34.21,8 +1.1,8.15,8.18,4
=> d - 3

= 200,6(T / m?)

Kiém tra diéu kién tng suit ddy méng khoi quy uée theo cong thic 5.16, ta c6 :
P . = 44,2(T/m?) < 1,2R, = 240,7 ( T/m?)
P, = 43,2 (T/m*) < R, =200,6 ( T/m?)
Vay dét nén dudi méng khoi quy udc thoa man di€u kién vé ing suat .
- Kiém tra lin cho méng coc.
Nén dat dudi ddy méng khoi quy uéc gan nhu 1a nén déng nhat vi vay ta dp dung
phuong phap du bao lin bang cach dp dung truc ti€p li thuyét dan hoi.
Do lin cua méng cong trinh duge xac dinh theo cong thic :
S=w I:)gl 'b'(l_/uo)

const *
E

(5.26)
Trong d6: +) ®const 12 hé s6 hinh dang tng véi do Iin cia méng tuyét doi cing. Tra
bang 2.9 trang 52 siach “Gido trinh bai giang nén va méng”. Ta ¢6 ®eonst =1,17.
+) P, =P, —y,h, =43,2-18.158=14,7(T / m?)

+) b 1a bé rong moéng: b=2,6(m).
+) Ly la hé s6 nd hong cua dat. Tra bang 2.8 trang 52 “Giao trinh bai giang
nén va méng” V6i nén dit ddy méngla dat cat nén ta co:p, =0,25.
+) E, =2500(T/m?).
=> S= 1,17.14’ 72612025 _ 0,013(m) =1,3(cm).
2500

Vay taco : S=1,3 (cm) < Sy, =8 (cm).
- Tinh todn dai nhém coc.

4800
30% 1400 | 700 1{ 700 ! 1400 wﬁO |

100

(]
D

-

1000 g0qj, 100

2600
|

o 51 [ | [6]

9]
1300 2400 1300

Hinh 5.5 : Pai coc hop khoi truc B-C.

Ta ¢6 phan luc dau coc:
Bdng 5.3: Phdn luc ddu coc trong dai.
Yi 2 P;
(m) | m

20,
53 35,5

10,00 100
[~

cocC

1 -2,1
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2 07| 0 388
3 07| i)
4 2| g 45
5 07| | 388
6 0,7 5820’ i)
7 21 35,5
8 07| | 388
9 0,7 5820’ )
10 21| Y 45

+)Tinh todn ddm thung cua cot . (TCVN5574-91)
Ta c6 tiét dién cot truc B va truc C khung truc3 1a b, x 1. = 30 x 50 (cm).
Ta chon tiét dién c6 méng 12 40 x 60 (cm) dé tinh todn dai. (Gia thi€t bo qua
anh hudng cta cot thép ngang)
Chon 16p bao vé a=10(cm). Gia thiét hy =0,8(m) => h, =h;-a =80-10 =70(cm).
Kiém tra cot dam thung dai theo dang hinh thdp:
P, <P, (5.27)

Trong do:
P, - luc dam thiing, bang téng phan luc ctia coc ndm ngoai pham vi ctia ddy thap
dam thing.
P.,=R+P+R+P +F,+F+P, +F +F +B,
P, = (35,5.2) +(38,8.3) + (42.3) + (45.2) = 403,4(T)
P - luc chong dam thung.
P = fu(b, +C,) +a,(h, +C,) LR, (theo bé tong II) (5.28)

o, 0o, cac hé s¢ dugc xac dinh nhu sau:

o =15, L+ o)z 07)2:4,46 (5.29)
c) ~M G
h, [ 07
=1,5. 1+(=2)* =1,5. [1+(—=)* =2,2 5.30
a, (Cz) (0,65) (5.30)
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C,, C,—khoang céch trén mat bang tir mép cot dén mép cua day thap dam thung:

Nttwtt
qQtt "

1450

100 1{ 700
800

(1000 00

2600

500 1000

Hinh 5.6 : Ddy thdp ddm thiing.
C, =0,7-(06/2+0,3/2)=0,25; C, = 1-(0,4/2+0,3/2)=0,65.
=> P, = 4,46.(0,4+0,65)+2,2.(0,6+0,25) .0,7.90 = 4,68+1,87 .0,7.90 = 413(T)
Vay: P, =403,4(T) < P, =413(T)
=> Chi€u cao dai thoa man diéu kién chong dam thing.
+) Tinh todn cuong do trén tiét dién nghiéng theo luc cdt.
Diéu kién cuong do dugc viét nhu sau:
Q< Bbhy.R, (5.31)
Q- téng phan luc cua cic coc ndm ngoai tiét dién nghiéng:
Q=P +PF,+F, +P, + P, =3.42+2.45=216(T)
B - hé s6 khong thi nguyén

/ h, )’
B =01 1+(Ej (5.32)

Ldy: C =C, =0,25(m)

2
p=07./1+[ 27| Z21
0,25

=> Bbh.R, =2,1.2,6.0,7.90 = 344(T)

=> Q =216(T) < fbh, R, =344(T)

=> thoa man diéu kién phd hong trén tiét dién nghiéng theo luc cat.

Két ludn: chiéu cao dai thoa man diéu kién dam thing cua coOt va cuong do trén tiét

dién nghiéng.
d, Tinh todn c6t thép dai mong.
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Ta xem dai lam viéc nhu nhitng ban conson bi ngam & tiét dién mép cot, hoac mép
tuong. Tinh mo men tai ngam (M6 men 16n nhét)
- Momen tai mép cot theo mdt cat I-1:
M, =r (R +F +FR)+ (P, +R) (5.33)
Trong do: M;: M6 mén u6n & tiét dién I-1.
r,: khodng céch tir truc coc 3;6;9 dén mat cat I-1. r, = 0,4(m)
r,: khodng cach tir truc coc 4;10 dén mat cat I-I.  r, =1,8(m)
=>M, =0,4.(P, + P, + P,) +1,8.(P, + P,,) = 0,4.45.3+1,8.42.2 = 205, 2(T.m)

po0_ 1400 . 1400 4 1400 50Q

=
= 2, ' 177 ' 2

= |
=T

1 1300 1

Cét thép yéu cau( chi dat cot don)
N
M, _ 20524075 414 5em?) (5.33)

Fal = =
0,9.h,.R, 0,9.70.2800
Chon 20428, A, = 123,16 (cm?) khoang cdch céc thanh thép a = 100 (mm)

F
= _ 1163 4 606> 4= 0,05% (5.34)
B, xh, 260x70

-Mo men tai mép cot theo mdit cdt 11-11:
M, =n(P+R+R+F)
Trong do: M;;: M6 mén uén & tiét dién II-11.
r3: khoang cach tir truc coc 7;8;9;10 dén mat cat II-IL. r, = 0,8m)
=> M, =0,8.(R +PF, +F, +P,) =0,8.(355+38,8 + 42 + 45) =129(T.m)

Boo Mu 1204005 L
7 09.hy.R, 09702800

Chon 20¢22, A, = 76,02 (cm?) khoang c4ch céc thanh thép a = 170(mm).

) F
Ham luong cot thép: u = 2 _ = 731 =0,21% > 1 =0,05%
L, xh 480x 70

o]

Ham lugng cot thép: u =

=> Bo'tri cot thép véi khodng cdch nhu trén cé thé coi la hop 1y.
e, Tinh todn cot thép bén trén dai méng.
Dua vao bi€u d6 momen ta thdy momen & gifta nhip 12 duong nén ta khong phai
tinh todn thép 16p trén cho dai. Do d6 ta dat theo cau tao ¢18 a 200.
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4800

100 | | 500, 1400 | 1400 | 1400 1300 100

1 300 | 100
£

=
|

1000
LG

2600
|
[
FH
[
|
377
+
1
8
\
|
e
T
TN,
|
A; =

1000

0, |30,
e ||

DAl MONG M2
Hinh 5.7 : B4 tri thép trong dai mong M2.
5.2.4: Thiét ké mong truc D khung truc 3(Mong M3).
a) Xdc dinh soé' luong coc va bo'tri coc trong mong.
Tai trong tinh todn tai chan cot truc D ctia khung K3 Ia:
M, = 8,61 (T.m)

Np = 168,8 (T)
Qp=4,17(T)
Tai trong trén 12 tai trong chua ké dén trong lugng ban than cla giang, tudng tang 1.
Do d6 ta phai tinh thém tai trong ctia phan nay.
- Tuong tang 1 1a tudng 220( tinh todn co trit ctra):
g =lt.ht.bt.yt.n.k\
Dua vao ban v€ kién tric ( mat bang tang 1) ta co:
g, = (3,6-0,3)x4,2x0,22x 1800x 1,1x0,7=4226(Kg)=4,226(T).
- Tai trong do giang moéng, giang moéng 14y tiét dién b x h =0,3 x0,5(m).
2,= (0,3x0,5x2500x1,1)x(3,6+4,05)=3150(kG)= 3,15(T).
- Tai trong do tudng va gidng tac dung la:
Ny'=g +g
N, =4,226 +3,15 =7,376 (T)= 7,4 (T).
Téng tai trong tic dung xudéng chan cot tang 1 1a:
Nop' = N + Nt = 168,8 +7,4 =176,2 (T) = 177(T)
Tong noi luc tdc dung 1én dai mong la:
M, = M=8,61(T.m)
YN, = Nyp' =177(T)
>Qo'= Qp=4,17(T)
Nhdn thdy: M va Q rat nho nén tinh gan nhu méng chiu nén ding tam. Ta c6 noi
luc tiéu chudn tdc dung tai dinh méng 1a:
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M 861 417
ME = —0 =2 = _ 75T - X0 = 36T
° 115 1,15 M Q& 1,15 1,15 ™
tt
N :N_o:ﬂ:154(T)
1,15 1,15
NE

Xac dinh so bo chon s6 lugng coc:  n=p

[P]
B =1,2: hé s6 ké dén do lech tam va dat & trén dai va trong luong dai.

=>n=1, 2.% =3,7(coc). Vay chon s6 lugng coc 1a 5 (coc)

Tir kich thudc coc va so luong coc ta chon duoc kich thude dai nhu hinh vé€ trén co
s clia cac nguyén tic sau:

- Khoang céch giita cdc coc trong dai dam bao diéu kién 1 >3D( D 1a duong kinh
coc). Ta c6 D =300(mm) => 3D =900(mm), chon Ia 1000(mm).

- Khoang cach tir mép ngoai cuia coc bién tGi mép ngoai gan nhat cua dai coc
s>D/2 . Ta c6 D/2 =0,5.300 =150(mm). Chon150(mm).

- Lo6p bé tong 16t duéi ddy dai rong hon mép dai 1a 100(mm)

- Dai coc bo tri nhu hinh vé, kich thude so bd dai coc 1a: 2,6 x1,6x0,8(m)

B0 tri coc nhu sau:

2600
_| 00300 1000 | 1000 500,00
=T |
=T
= ;** 3]
=t
- w\ 1310 1490 1{

Hinh 5.8: B6'tri coc trong dai.
b) Kiém tra tdi trong tdc dung lén coc.
Ttheo cac gia thiét dang ding coi coc chi chiu tai trong doc truc va coc chi chiu
nén hodac chiu kéo
Dién tich ddy dai thuc:
F;=2,6.1,6 =4,16 (m?).
Chon chiéu cao dai chon h; = 0,8(m).
Trong luong dai va dat trén dai:
Nt =1,1.4,16.2,25.2 = 21(T)
—> N, =21/1,15=18(T)
N1 luc tai day dai la:
N© = N©+N,© = 154+ 18= 172( T)
M" = M+ Q,*“".hy = 7,5+3,6.0,8= 10,38( T.m)
4

dyi=41=4

i=1
Luc truyén xudng céac day coc bién la:
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No® . M, Yoy _154 10,38

P - 2
n o, 5 4.1
Z Yi
=

max,min —

=> P, =334 (T)
=> P, =282 (T)
Trong luong coc: P, =0,3.0,3.2,5.1,1.15 = 3,71 (T)
P, = P.+P .. =37,11(T) < [P]=50(T).
P_.. =282 > 0, titc khong c6 coc bi nhd.
=> Coc du kha nang chiu luc.
c) Kiém tra tong thé dai coc.
Gia thiét coi méng coc la khéi méng quy uéc nhu hinh vé:
- Kiém tra dp luc dudi ddy khoi méng.
+) Pieu kién kiém tra:
pqu’ < Rd
pmaxquS1 ,2.Rd
+) Xdc dinh khéi méng quy wore:
Chiéu cao khdi mong quy udc tinh tor mat dat dén miii coc H,, = 15,8(m).
Dung so d6 1° d6i véi nén nhiéu 16p:
Dién tich day méng khoi quy uée xac dinh theo cong thiic sau day:
Fuy = Ly ¥ By, = (L, +2Ltga)(B, +2Ltga)

a= % (trong d6 ¢,, - géc ma sit trung binh cua cic 16p dat tir mii coc trd 1én)

> = #.h, + g.h, + 4,h, + g.h, _16.32+11.7,4+13,5.3,2+30.0,5 _13.4°
h, +h, +h, +h 32+7,4+3,2+0,5
=> o = 3,35°
L, = 2,6(m) - khoang céach giita 2 mép ngoai cuing cta coc theo phuong x
B, =1,6(m) - khoang cach gitta hai mép ngoai cuing clia coc theo phuong y
Vay kich thuéc day mong khoi quy ude nhu sau:
Fy = (2,6 +2x14,3x193°35) x (1,6 + 2x14,3x t93°35 )

=(2,6+2x14,3x0,0585) x (1,6 +2x14,3x0,0585)

= (2,6+1,67)x (L 6+167) =4,27x3,27 =14(m°)
+) Xdc dinh tdi trong tiéu chudn dudi day khoi méng quy wée(miii coc):
Dién tich ddy moéng khoi quy udc:
Fpu = Ly ¥ By, =4,27mx3,27m =14(m?)

M6 men chong uon W, cua F,, la:

Wo— By, % Ly’ _3,27x4,27°
g 6
Tai trong thiang ding tai ddy méng khai quy udc:

=10(m%)

N, +7_/.F h,, =172+ 2.14.15,8 =172 + 427 = 599(T)

qu*''qu
Momen tiéu chuén tai ddy méng quy uée 1a:
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M® =M =10,38(T)

Ap luc tiéu chudn tac dung tai ddy méng khéi quy udc:

Ptcmax min — NOtC * M_éc
FqU WqU
pe 5103
14 10
e 591038
14 10
=> p, = Jmax ;am"‘ - 43’8;41’7 = 42,75(T / m?)

+) Cuong do tinh todn cua ddt ¢ ddy khoi quy udc (Theo cong thuc cua
Terzaghi):

R :&20’5'87'78%"\'7+Sq'q'Nq+Sc-C.Nc
d FS FS
q=yh,

o b+ +ysh + 0y + vhy

h +h, +h,+h, +h
- 1,6.0,5+185.4,2+1,75.7,4+1,9.3,2+1,87.0,5
4 05+142+7.4+32+05

P, =05.5,.7.B N, +S,.a.N, +S,.cN,

~1,8(T /m?)

B
Trong d6: S,=1-0,2 &k =1—O,2.£=O,84
w 4,27
S, =1
B
S, =1+0,2— =1+0,2£=1+0,15=1,15
4,27

" ,
¢ -1a luc dinh cua dat, 16p 5 1a cat nén ¢ =0
Lép 5 ¢6 ¢ =30° Tra bang 2.5 trang 36 sach “Gido trinh bai gidng nén va méng”
ta duoc: N, =21,8 ; Nq =18,4; N,=31,1
R _ 0,5.0,84.1,87.3,27.21,8 +1.1,8.15,8.18,4

_ 2
R 5 ~193,1(T / m?)

Kiém tra diéu kién tng suit ddy méng khoi quy u6e theo cong thic 5.16, ta c6 :
P =43.8(T/m?) < 1,2R, = 231,7 ( T/m?).
P, = 42,75 (T/m?) < R, =193,1( T/m?).
Vay dat nén dudi méng khdi quy udc thoa man di€u kién vé ing sudt .
- Kiém tra lun cho méng coc.
Nén dat dudi ddy méng khoi quy uGe gan nhu 1a nén dong nhat vi vay ta dp dung
phuong phap du bao lin bang cach dp dung truc ti€p li thuyét dan hoi.
Do Iin cia méng cong trinh dugc xac dinh theo cong thic :
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S=uw I:)gl 'b'(l_;uo)

— "Yeonst *
E

Trong d6: +) ®const 12 hé s6 hinh dang tng véi do Iin cia méng tuyét doi cing. Tra
bang 2.9 trang 52 sach “Gido trinh bai gidang nén va méng”. Ta c6 o¢ons =1,17.
+) P, =P, — %y, =42,75-1,8.15,8 =14,31(T / m?)

+) b 1a bé rong méng: b=1,6(m).
+) Lo la hé s6 nd hong cua dat.Tra bang 2.8 trang 52 “Giad trinh bai
gidng nén va méng” V6inén dat ddy méngla dat cét nén ta co:p, =0,25.
+) E, =2500(T/m?).
14,31.1,6.(1— 0, 25)
2500
Vay tacé : S=0,8 (cm) < Sy, =8 (cm).
- Tinh toan dai nhom coc.
Ta ¢6 phan luc dau coc:
Bdng 5 .4: Phdn luc ddu coc trong dai.

=> S=117. =0,8(cm).

Yi 2 P,
€ | (m) % (m

1 -1 4 28,2
33,4

2 1 4 5

3 0 4 30,8

4 -1 4 28,2
33,4

5 1 4 5

+)Tinh todn ddm thung cua cot . (TCVN5574-91)
Ta c6 tiét dién cot trucD khung truc3 1a b, x 1, = 30 x 40 (cm).
Ta chon tiét dién c6 méng 12 40 x50 (cm) dé tinh todn dai. (Gia thiét bo qua anh
hudng cua c6t thép ngang)
Chon 16p bao vé a=10(cm). Gia thiét hy =0,8(m) => h, =hg-a =80-10 =70(cm).
Kiém tra cot dam thung dai theo dang hinh thdp:
Pdt < Pcdt
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Trong do:
P, - luc dam thiing, bing t6ng phan luc clia coc nim ngoai pham vi clia ddy thap
dam thang.
P,=R+P,+P,+P, +F,
P, = (28,2.2) +(33,45.2) + 30,8 = 154,1(T)
P - luc chong dam thung.
Py = [zl(b +C,)+a,(h,+C )E R, (theo bé tong II)

o, o, cac hé so dugc xac dinh nhu sau:

_15J1+( )2 15\/1 (—) =2,3

a, =15 /1+( ©)2 ~15. /1 (07 (5.30)

C,, C,— khoang cach tren mat bang tir mép cot dén mép cua ddy thap dam thing:

Ntt
at

~JMt
R RY R | RIEIYRY [

1600
100500500, 500 g0q ; 100

Hinh 5.9 : Ddy thdp ddm thing.

C, =1-(0,5/2+0,3/2)=0,6; C, =0,5-(0,4/2+0,3/2)=0,15.
=> P = 2,3.(0,4+0,6)+7,1.(0,5+0,15) .0,7.90 = 2,3+ 4,615 .0,7.90 = 435(T)
Vay: P, =154,1(T) < P, =435(T)
=> Chiéu cao dai thdéa man diéu kién chong dam thung.
+) Tinh todn cuong do trén tiét dién nghiéng theo luc cat.
Diéu kién cuong do dugc viét nhu sau:
Q< fbhyR,
Q- téng phan luc ciia cic coc ndm ngoai tiét dién nghiéng:
Q=P,+P, =2.33,45=67(T)
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B - hé so6 khong thit nguyén

h 2
=0,7..[1+]| =
/ (Cj
Lay: C=C, =0,6(m)

2
0,7
=0,7,1+| —— | =107
/ (0 6J

=> Abh,.R, =1,07.1,6.0,7.90=108(T )
=> Q=67(T)< Bbh, R, =108(T)
=> thoa man diéu kién phd hong trén tiét dién nghiéng theo luc cat.
Két ludn: chiéu cao dai thoa man diéu kién dam thlng cua cot va cuong do trén tiét
dién nghiéng.
d, Tinh todn cot thép dai mong.
Ta xem dai lam viéc nhu nhitng ban conson bi ngam & ti€t dién mép cot, hoac mép
tuong. Tinh mo men tai ngam (M6 men 16n nhat)
- Mémen tai mép cot theo mdt cdt 1-1:
M, =r(P+ Ps)
Trong do: M;: M6 mén uoén & tiét dién I-1.
r,: khoang céch tir truc coc 2;5 dén mat cat I-1. r, = 0,8(m)
=>M, =0,8.(F, + P,) = 0,8.33,45.2 = 53,5(T.m)
2600

WOONOQW 1000 | 1000 POOWﬂOO

1600
100,506,500 500 3o 100
“N
=
B :
1H
N

- =5
1 1310 Iﬂ 1490 1
Cot thép yéu cau( chi dat cot don)
N
M, _ 535X0°5 g ooy

Fal = - -
0,9.h,.R, 0,9.70.2800

Chon 10920, A, = 31,42 (cm?) khoang céch céc thanh thép a = 130 (mm)
F, 303

B,xh, 160x70

0

Ham lugng cot thép: u = =0,27% > 1 =0,05%

-M6 men tai mép cot theo mdt cat H-11:
M, = rz(P4 + Ps)

Trong do: M;;: M6 mén uén & tiét dién II-11.
R,: khoang cach tir truc coc 4;5 dén mat cét II-II. r, = 0,35m)
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=> M, =0,35.(P, + P.) = 0,35.(28,2 + 33,45) = 21, 7(T.m)
M, 21,7x10"5
09.hy.R,  0,9.70.2800
Chon 12914, A, = 18,468 (cm”) khoang cach céc thanh thép a = 200(mm).

Fa 123 () 067% > 1= 0,05%

12,3(cm?)

all =

a

L, xh ~ 260x70

0
=> BO'tri cot thép voi khodng cdch nhu trén cé thé coi la hop Iy.
e, Tinh todn cot thép bén trén dai méng.
Dua vao bi€u d6 momen ta thAy momen & giita nhip 12 duong nén ta khong phai
tinh todn thép 16p trén cho dai. Do d6 ta dat theo cau tao ¢12 a 200.

Ham lugng cot thép: u =

2600

100 | | 300 1000 | 1000 300 ;100
. w 1 ! l ! w
- o
e -+ B +
— | I E— wz g | IS —
_ = Oagoo SD 37*@ 6 @jO /
= T )12 REN SN 12014 T
= a200 B a200 38 8
B C 10820 N 6 o1
= . MOy N

Hinh 5.10 : B6 tri thép trong dai méong M3.
*#) Kiém tra do lin léch twong doi gitta cic méng
& trén ta m&i chi ki€m tra diéu kién S < S,
Sau khi c6 di do lin tuyét d6i cdc moéng ta kiém tra do lan léch twong doi giitta cac

mong

Piéu kién kiém trala : AS = SW—ES”‘”‘ <AS, =0,001 (5.35)

Spax = 1,3 cm: mong truc B-C
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S,in = 0,8 cm : mong truc D
L=81+12=93m
AS = 0,00053 < AS,, = 0,001
Vay thoa man diéu kién lin 1éch.
Do cong trinh ¢6 tinh chat d6i xing va ndi luc tai truc A c¢é gia tri nhoé hon noi
luc tai truc D. Vay ta bo tri va tinh toan dai méng cua truc A nhu truc D.

5.3: Tinh todn kiém tra coc.

5.3.1.Coc 7(m):

a7 F e
M -

I e~ et

b ¥ o 4

Hinh 5.11 : Biéu d6 mo men khi cdu coc.
a) Khi van chuyén coc.
Khi van chuyén coc tai trong g phan bd q =7v. F.n (5.36)
Trong d6: nla hé s6 dong, n= 1,5
=> q=2,5.0,3.0,3.1,5 =0,3375 (T/m).
Chon a sao cho M * M; => a=0,207.L, ~ 1,5(m).
Biéu do momen coc khi van chuyén

2
= 0088L _ .0215.0,3375.7%% 0,355 (T.m) (5.37)

M,

b) Truong hop treo coc lén gia bua.
Pé M; *M, — b~0,294L, =2(m)

e . . 0,086.9.L° 5
Tri s6 mo6 men duong 16n nhat: M, = —————=10,043.0,3375.7° = 0,7 (T.m)(5.38)
Ll bl rt e b et bl
B
M\q ‘‘‘‘ _— .

Hinh 5.12 : Biéu dé moé men khi treococ.
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Ta thdy Mo men trudng hop van chuyén coc nhd hon Momen trudong hop treo coc
lén gid bua, nén ta ding mo6 men trudng hop treo coc 1én gid bia dé tinh todn.
Lay 16p bao vé c6t thép coc 1a a’= 3(cm) — chi€u cao lam viéc cua cot thép la:
h, =30-3=27(cm)
oM, 0,7
*70,9h.R, 0,9.0,27.28000
Cot thép doc chiu mémen uon clia coc 1a 2 ¢18 c6 Y Fa =5,09(cm?).
=> Coc du kha nang chiu tai khi van chuyén, cau lap.
c¢) Tinh todn cot thép lam méc cdu.
Luc kéo moéc cdu trong trudng hop céu lap coc: F, =q.

=1,02(cm?)

F. gl 033757
2 2 2
Thép méc cau chon loai A-II ( thép A-II c6 do déo cao, tranh giy khi c4u lap)
F 1180

Dién tich c6t thép clia méc cdu: F, = -5 =="—"—=0,42(cm?)
R, 2800

Chon thép méc cdu ¢16 c6 F, = 2,011(cm?)
5.3.2.Coc 8(m):
a) Khivdn chuyén coc.

=> Luc kéo & moOt nhanh, gan ding: F, = =1,18(T)

b
—
5=

Hinh 5.13 : Biéu d6 mo men khi cdu coc.
Khi van chuyén coc tai trong g phan bd q=7. F.n
Trong d6: nla hé s6 dong,n=1,5
=> q=2,5.0,3.0,3.1,5 =0,3375 (T/m).
Chon a sao cho M; ¥ M; => a=0,207.L, = 1,65 (m).

0,043l
2

M, =0,0215.0,3375.8°~ 0,46(T.m)
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b) Truong hop treo coc lén gia bua.
Dé M; M, — b~0,294 L. =2,35(m)

2
Trj s6 m6 men duong 16n nhat: M, = 2904 _ 0.043.0,3375.82 = 0,92 (T.m).
NENEREEENNENEENRNEERENE
+—b
D
’/ b

Hinh 5.14 : Biéu dé moé men khi treococ.

Ta thdy M6 men trudng hop van chuyén coc nhd hon Momen trudng hop treo coc
lén gid bua, nén ta ding mo6 men trudng hop treo coc 1én gid bia dé tinh todn.

Lay 16p bao vé cot thép coc 1a a’= 3(cm) — chiéu cao lam viéc cua cot thép la:
h, =30-3=27(cm)

F, = M, 0,92 =1,35(cm?)
0,9.h.R. 0,9.0,27.28000
Cot thép doc chiu momen uén cta coc 1a 2 $18 ¢6 Y Fa =5,09(cm?).
=> Coc du kha nang chiu tai khi van chuyén, cau lap.
c¢) Tinh todn c6t thép lam méc cdu.
Luc kéo méc cdu trong trudng hop cau lap coc: F, =ql

|
F gl 033758

=> Luc kéo & mot nhdnh, gin ding: F, = 5=y =1,35(T)
Thép méc cau chon loai A-II ( thép A-II ¢6 do déo cao, tranh gdy khi cau lap)
. . ) L e F
Dién tich c6t thép cua méc cau: F, = = = 1350 =0,48(cm?)
R, 2800
Chon thép méc cdu ¢16 c6 F, =2,011(cm?)
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