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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

NHIEM VU PO AN

1. Noi dung va cac y€u cau can giadi quyéet trong nhiém vu do an tot nghiép (vé

1y luén, thyc tién, cac so li€u can tinh todn va cac ban v¢).

No6i dung huéng dan:

V¢ la1 mat béng, mat ding, mat cit clia cong trinh
Thiét ké san tang 5

Thiét ké khung truc 5

Thiét ké mong truc 5

K¥ thuat thi cong mong

K¥ thuat thi cong phan than

T6 chuc thi cong

Lap du toan, tién do thi cong

2. Céc s6 liéu can thiét dé thiét ké, tinh toan :

Nhip nha: 4 nhip (3,3m + 2x2,7m + 3,3m)
Budc khung: 4,8 m

Chiéu cao tang: Tang 1:4,2m,c4c tang con lai: 3,6m

3. Dia diém thuc tap tot nghiép:

Cong ty ¢6 phan tu van va du tu xdy dyng B..C.O
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

GIAO VIEN HUONG DAN PO AN TOT NGHIEP
Giso vién hwong din Kién tric - Két ciu:
Ho va tén: Lai Van Thanh
Hoc ham, hoc vi: Thac Si
Co quan cong tac: Truong dai hoc Xay Dung Ha Noi
Noi dung huéng dan:
1.Thiét ké san tang 5
2.Thiét ké khung truc 5
3.Thiét ké mong duéi khung truc 5
Gi4o vién hwéng din thi cong:
Ho va tén: L& Huy Sinh
Hoc ham, hoc vi: Thac Si
Co quan cong tac: Truong dai hoc Kién Trac Ha Noi
Noi dung huéng dan:
A-KY thuat thi cong:
1 . Thiét ké bién phap k¥ thuat thi céng phan ngam:

- Lap bién phap ép coc

- Pao dat hé mong, 1ap dat.

- Méng, giang.

2 . Thiét ké bién phap k¥ thuat thi cong phan than:
-Cot, dam, san, tng dién hinh.
B-Té chirc thi cong:
- Lap tiég do thi cong theo phuong phap so d6 ngang.
- Thiét ké mat bang thi cong (Han ché 2 mat cong trinh, c6 cong trinh lan cén
cach 2,5 m)
- An toan lao dong va v¢ sinh moi truong

Pé tai tot nghiép dugc giao ngay 07 thang 4 ndm 2017
Yéu cau phai hoan thanh xong trudc ngay 14 thang 7 nam 2017

Pa nhin nhiém vu DPATN ba giao nhiém vu PATN
Sinh vién Gido vién huwong dan
Hoang Hitu Tuén THs: Lai Van Thanh THs: Lé Huy Sinh
Hdi Phong, ngay ...... thang........ nam 2017
HIEU TRUONG

GS.TS.NGUT Tran Hiru Nghi
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LOI CAM ON

Trong nhitng nim gan dy cung voi sy phat trién cia dat nudc, nganh xay dung
cling theo da phat trién manh m&. Trén khip cac tinh thanh trong ca nudc cac cong trinh
méi moc 18én ngdy cang nhiéu. Di voi mot sinh vién nhu em viée chon dé tai tét nghiép
sao cho phu hop vé6i sy phat trién chung cua nganh xay dung va phu hop véi ban than 1a
mot van dé quan trong.

Véi sy dong ¥ va huéng dan ctua Thdy gido, Th.s LAI VAN THANH

Thay gi4o, Th.s LE HUY SINH

em da chon va hoan thanh dé tai: KY TUC XA- TRUONG CAO PANG NGHE SAI
GON, THANH PHO HO CHIi MINH d¢ hoan thanh dugc do 4n nay, em di nhan dugc
su gitip d& nhiét tinh, sy huéng dan chi bao nhiing kién thirc can thiét, nhiing tai liu
tham khao phuc vu cho do 4n ciing nhu cho thuc té sau nay. Em xin chan thanh bay t6
1ong biét on sau sic ciia minh ddi véi sy giup d& quy bau do6 cia cac thay. Cling qua day
em xin dugc to long biét on dén ban 1anh dao truong Pai Hoc Dan 1ap Hai Phong, ban
lanh dao Khoa X4y Dung, tit ca cac thay cd gido da truc tiép cling nhu gian tiép giang
day trong nhitng ndm hoc vura qua.

Bén canh su gitp d& cua cac thay co 13 su giup d& cua gia dinh, ban bé va nhimng
ngudi than di gép phan gitp em trong qué trinh thuc hién d6 4n cling nhu sudt qua trinh
hoc tap, em xin chan thanh cdm on va ghi nhan sy giap do do.

Qua trinh thyc hién dd an tuy d3 cd ging hoc hoi, xong em khong thé tranh khoi
nhiing thiéu sot do tam hiéu biét con han ché va thiéu kinh nghiém thuc té , em rat mong
mudn nhan duogc su chi bao thém cua cac thﬁy c6 dé kién thirc chuyén nganh cua em
ngay cang hoan thién.

Mot 14n nita em xin bay t6 1ong kinh trong va biét on sau sic toi toan thé cac thay
co gido, ngudi di day bao va truyén cho em mot nghé nghiép, mot cach séng, hudéng cho
em trd thanh mdt ngudi lao dong chan chinh, c6 ich cho dat nuée.

Em xin chdan thanh cam on !

Sinh vién : Hoang Hiru Tuin
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CHUONG 1. GIOI THIEU CHUNG

1.1. Gi6i thi€éu cong trinh

- Tén cong trinh : Nha ky tc x4 5 tang.

- Pia diém x4y dung: Cong trinh duoc xdy dung tai quan 2 thanh phé Ho Chi
Minh, nim trén truc duong chinh cua thanh phd.

- Quy mé céng trinh

Cong trinh c6 5 ting hop khéi quy mé twong ddi 10n, véi dién tich rong, thoang 4
mat.

+ Chiéu cao toan bd cong trinh: 22m (tinh tir ¢t +0.00)

+ Chiéu dai : 59 m

+ Chiéu rong: 17 m

Cong trinh duoc xay dung trén mot khu dat da duoc san gat bang phang va c6 dién
tich xay dung 1000 m? .

- Chire ning va cong sudt phuc vu : Cong trinh duge xay dyng nhim muc dich

phuc vu nhu cau hoc tap cta hoc sinh trong va ngoai thanh ph .
1.2. Giai phap thiét ké kién tric
1.2.1. Gidi phdp t6 chirc khéng gian théng qua mdt bang va mdt cdt cong trinh

- Mt bang céng trinh: 17x59m v6i hé théng bude cot 1a 3.6m. Chiéu cao tang dién
hinh 13 3,6m sir dung hé théng hanh lang bén. Do mit bang ¢ hinh dang chay dai nén hai
dau cong trinh duoc bd tri hai thang thoat hiém. Hé thong ciu thang nay dugc che bai
mot dai kinh dé dam bao ludn du 4nh sang tu nhién va mang lai cho cong trinh vé dep
kién truc.

1.2.2. Gidi phdp vé mdt dieng va hinh khoi kién triic cong trinh

- Hinh dang kién trtic cong trinh don gian tao hinh khéi va chiéu hudng phat trién
dung. Cai dep ciia cong trinh d6 13 vé dep duogc tao boi cai don gian nhat, tu nhién nhat.

- Mit ngoai cong trinh dugc tao chi chir U,khéi trang tri va két hgp mau son rét
dep mit . Vi thé cong trinh da dat dugc trinh do tham my cao ,dem lai my quan cho
duodng phé dac biét dem lai by mat hién dai cho thanh phé.

Gidi phap mat dung :

Mit dting nha duogc thiét ké don gian hanh lang ctia nha dugc thiét ké theo kiéu
hang lang bén
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1.2.3. Gidi phdp giao théng va thodt hiém cia cong trinh

- Gidi phdp giao théng dirng: Cong trinh can dam bao giao thong thuén tién, véi
nha cao ting thi hé théng giao thong dimg dong vai trd quan trong. Cong trinh duoc thiét
ké hé théng giao thong dimg dam bao yéu cau trén. Hé thong giao thong dimg cua cong
trinh bao gdm 2 cau thang bd (dwoc bb tri ¢ 2 dau nha ).

- Gidi phdp giao théng ngang: St dung hé thong hanh lang gitta: Hanh lang bién
xuyeén subt chiéu dai cong trinh tao diéu kién thuan loi cho sy di lai va giao thong gifra
cac phong. Cau thang dugc bd tri bén canh hanh lang nham tao ra sy théng nhat giita hé
thdng giao thong ngang va dimg nham dam bao di lai thuan tién trong mot ting va gitra
cac tang v6i nhau.Hé thong hanh lang giita ¢6 bé rong 2.2 m tao khoang cach sinh hoat
giao thong chung rong rai

- Gidi phdp thodt hiém: C6 hai cau thang thoat hiém dam bao an toan khi c6 sy ¢o
xay ra.

1.2.4. Gidi phdp théng gié va chiéu sang tir nhién cho céng trinh :

- Thong gio :

Thong hoi thoang gid 1a yéu cau vé sinh bao dam sitc khoe moi ngudi 1am viée duoc
thoai mai, hi¢u qua

+ Vé quy hoach: xung quanh trong hé théng cdy xanh dé dan gi6 , che
néng,chén bui , chéng on

+ V& thiét ké: cac phong déu duoc don gio truc tiép va to chire 16 ctra , hanh
lang dé dan gi6 xuyén phong

- Chiéu sang:

Céac phong déu dugc 1ay anh sang ty nhién va liy sang nhan tao viéc liy sang nhan tao
phu thudc vao mét vudng san va lay theo tiéu chudn (theo tiéu chuan hé sb chiéu sang
K=1/5=S . 1y sing/ Ssan)-

- Tai vi tri cAu thang chinh c¢6 bd tri khoang tréng vira 1y 4anh sang cho cau thang,
vira lay 4nh sang cho hé thong hanh lang.

- Ngoai dién tich cira dé liy anh sang tu nhién trén ta con b tri 1 hé théng bong
dén neon thip sang trong nha cho cong trinh vé budi t6i
1.2.5. Gidi phdp so bo vé hé két cdu va vit liéu xdy dung cong trinh

- Giai phap so bo Iya chon hé két cAu cong trinh va ciu kién chiu luc chinh cho

cong trinh: khung bé tong cot thép, két ciu gach
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- (Gia1 phap so bd lua chon vat licu va két cau xay dyng: vat liu sir dung trong
cong trinh chu yéu 1a gach, cat , xi ming , kinh... rit thinh hanh trén thi truong
1.2.6. Giai phap ky thudt kKhac :

- Cap dién: Ngudn cép dién tir ludi dién cua Thanh Phé két hop v6i may phat dién
dung khi mét dién ludi, cac hé thdng day din dugc thiét ké chim trong tuong dua t6i cac
phong

- Cap nudc: Hé thdng cip nudc gin v6i hé thong cp thoat nudc cia thanh phd,
dam bao ludn cung cip nude day du va lién tuc cho cong trinh. Hé thdng cap nudc duoc
thiét ké xuyén sudt cac phong va cac tang. Trong mdi phong déu co cac éng ding &
phong vé sinh xuyén thang xudng tang k¥ thuat. Hé thong diéu khién cap nudc dugc dat
& tang k¥ thuat. Trong mdi phong co trang thiét bi vé sinh hién dai bao dam luén ludn
hoat dong tot.

- Thoat nudc: GOm c¢6 thoat nudc mua va thoat nude thai

+ Thoat nudc mua: gdm c6 cac hé thdng sé ndé din nudc tir cac ban cong , mai ,

theo duong dng nhya dit trong tuong chay vao hé thong thoat nudc chung cua

thanh phé

+ Thoat nudc thai sinh hoat: yéu ciu phai c6 bé ty hoai dé nudc thai chay vao hé

thdng thoat nudc chung khong bi nhidm ban. Puong dng dan phai kin, khong ro

ri...

- Réc thai:

+ Hé théng khu v¢ sinh tu hoai

+ Bb tri hé thong thung rac cong cong

1.3. Két Luan o , ‘
- Cong trinh dugc thiét ké dap ung tot cho nhu cau an &, nghi ngoi va hoc tap ctua c
hoc sinh sinh vién.Cong trinh c6 canh quan hai hoa, dam bao vé my thuat va do bén

vitng, kinh té. Bao dam moi trudng nghi ngoi va hoc tap t6t
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CHUONG 2. LUA CHON GIAI PHAP KET CAU, TINH TOAN NOQI LUC

2.1 So' bd phuwong an chon két cau:
2.1.1. Phan tich cdc dang két cau khung ’

Trong di€u kién k¥ thuat va kinh té ctia nudc ta hién nay, viéc xay dung cac nha
cao téng da c6 thé thuc hién duogc & trong mot mirc do nao do6. Cac toa nha cao téng cling
xudt hién ngdy cang nhiéu tai cac trung tdm kinh té 10n cta dat nudc nhu Ha Noi va thanh
phd Hd Chi Minh. Viéc tng dung cac giai phap két cAu moi trén thé gidi dé xay dung céc
toa nha cao téng da duge thuc hién & nhiéu cong trinh khéac nhau trén khép dat nude. Tuy
vay viéc ap dung cic cong nghé cao nhu k§y thuat van khuon truot, van khuon t6 hop tim
16n, van khuon leo, cong nghé ban toan khéi hod cong trinh ... vao xdy dung con chua
duogc rong khip do gia thanh thiét bi chuyén dung 1a rat dit tién.

Theo vt liéu sir dung dé thi cong két ciu khung chiu lyc nha nhiéu ting goém 3

loai sau day:

- Nha nhiéu tang bang khung bé tong cdt thép

- Nha nhiéu tang bang khung thép

- Nha nhiéu tang c6 két cau hdn hop bé tong cdt thép va thép.

Ngay nay két cau bé tong cot thép duoc sir dung rong rdi hon nhd nhiing tién bo
k¥ thuat trong cac linh vuc san xuat bé tong twoi cung cap dén chan cong trinh, bom bé
tong 1én cao hodc xuéng thép, k¥ thuat van khudén cac tam 16n, van khuén truot, van
khuon leo...ciing 1am cho thoi gian thi cong duoc rit gan.Poi voi nha cao ting thi ding két

cau bé tong cot thép do toan khoi c6 do tin cdy cao vé cuong do va do on dinh.

2.1.2. Phuong dn lya chon ’
Giai phap két cau khung bé tong cot thép hay dugc sir dung hon ca vi véi tai trong

khong qué 16n, khung bé tong cot thép co kha niang chiu dugc tot.
Vi nhip < 9 m thi viéc str dung hé két cdu bé tong cdt thép co gia thanh ha hon,
viéc thi cong lai don gian, khong doi hoi nhiéu dén cac thiét bi may moc qua phc tap.
Vay ta chon giai phap két ciu khung bé tong cot thép véi: Cac cau kién dang thanh
1a cot, dam...Cac cau kién dang phang gom tdm san cé sudn, con tuong 1a cac tim tuong

dic c6 16 cira va déu 1a tuong tyr mang.
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2.1.3. Kich thuée so b ciia két cau (cét, dam, san, ...) va vit liéu.
Ta chon chidu day san theo cong thirc: h = Dj

<> Vi san phong:

Chidu day san phong: hy = D— = 1,22% = 1,08 (m)

he = 120 (mm) .
x5 Vi san hanh lang:
Chiéu day san hanh lang: hg, = Dj =1,2.2,2/40 = 0,067 (m)
Lay hgy = 80 (mm).
X V6i san mai:
Chiéu day san mai: hey = D~ = 1,12 = 0,063 (m)
Lay hgm = 70 (mm).
a, Vi san trong phong:
- Hoat tai tinh toan: ps = p°.n = 200.1,2 = 240 (daN/m?’)
- Tinh tai tinh toan (chua ké trong luong ban than ban san BTCT)
Bang 1 : Cau tao va tdi trong cdc lop vat liéu san:

Tiéq Tinh
Cac 16p vat liéu chuan n toan

(daN/m?) (daN/m?)
Gach ceramic day 8 mm, y, = 2000 daN/m® 16 11 176
0,008 . 200 = 16 daN/m? ’ ’
Vita l4t day 30 mm, », = 2000 daN/m’

60 1,3 78
0,03 .2000 =60 daN/m?
Vita trat day 20 mm, », = 2000 daN/m’

40 1,3 52
0,02 . 2000 = 40 daN/m? !
Cong 147,6

Do tudng khong xay truc tiép trén san nén tinh tai tinh toan: g, =147,6daN / m?
> Tai trong phan bé trén san:
Gy =g, + P, = 240+147,6 =387,6 (daN /m?)
Néu ké ca trong luong ban than san BTCT thi:
- Tinh tai tinh todn cda 6 san trong phong:
J. = g, + 74NN =147,6 + 2500.0,12.1,1 = 477,6(daN / m*)
- Tong tai trong phan b tinh toan trén san trong phong:
q, =g, + p, =477,6+ 240 = 717,6(daN / m?)

Hoadng Hitu Tudn - XD1501D
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b, Vi san hanh lang:
- Hoat tai tinh toan: P, = p°.n=30012=360aN/m’
- Tinh tai tinh toan (chua ké trong lugng ban than san BTCT)
d, =1476daN/m’
- Tinh tai tinh toan cua 6 san hanh lang:
9y = U + 7., . =147,6 + 2500.0,08.1,1=367,6 (daN/m?)
- Tong tai trong phéan bd tinh toan trén san hanh lang:
9, =9, + P, =3676+360=7276 (daN/ m*)
¢, Vi san mai:
- Hoat tai tinh toan: P, = P°.n=70.1,2 =84 (daN/cm?)
- Tinh tai tinh toan (chua ké dén trong lugng ban than cta san BTCT)
Bang 2 : Cau tao va tdi trong cdc lop vdt lieu san mai:

Cac 16p vat liéu Tiéu chuan | n Tinh toan
i s _ 3

Vita 1at day 30mm vy, - 200@aN/m 60 13 |78

0,03 . 2000 = 60 daN/m
o s 3

Vira trat day 20mm,y02= 20@aN/m 40 13 |52

0,02 . 2000 = 40 daN/m

Cong 130

Do khong cé tudng xay truc tiép trén san nén tinh ti tinh toan: g, =130aN/ m?
—>Tai trong phan b tinh toan trén san mai:
q=d,+ P, =130+84 =214(daN /m?)
Do tai trong trén mai nho nén chon chiéu day ciia 6 san 1on va 6 san bé trén mai 1a:
h,; =7(cm)
Vay néu ké ca tai trong ban than san BTCT va coi nhu tai trong mai ton xa gb phan b
déu trén san thi:
- Tinh tai tinh todn cia 6 san mai:
9y = 9o + Graion + ZorNeg.N =130+ 20.1,05 + 2500.0,07.11 = 343 5(daN / m?)
- Tong tai trong phan b tinh toan trén san mai:
d, =9, + P, =3435+84 =427,5(daN / m*)

2.1.4. Lwa chon ket cau mai:
Két cau mai dung hé mai ton gac 1én xa go, xa go gac 1én tuong thu hoi

2.1.5. Lwa chon kich thuéde tiét dién cdc b phdn
a, Kich thudc tiét dién dam:
* Dam trong phong

18
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Nhip ddm L=L, =7,2m
h=t =72 _qgm
m, 12
Chon chiéu cao dim: h, =0,7m, bé rong: b, =0,22m
* Dam ngoai hanh lang
Nhip dam: L= L =2,2m, kha nhd ta chon chiéu cao dam h,=0,3m, bé rong
b, =0,22m
* Dam doc nha:
Nhip dam L=B =3,6m
. A I, 36
Chiéu cao dam: h, =—=—"=0,27m
m, 13
Ta chon chiéu cao dim h,=0,3m, bé rong: b, =0,22m
b, Kich thwéc cot:
Dién tich kich thudc cdt duge xac dinh theo cong thurc:

kN
R,
*Cot truc D:
- Dién truyén tai ctia cot truc B:

S, = (7;22 + 2;22).3,6 =16,92m’

- Luc doc do lyc phan bd déu trén ban san:
N, =q,.S, =171,6.16,92 =12141,8(daN)
- Luc doc do tai trong tuong ngan day 220 mm

N, =gl h = 514.(L22+ 3,6).3,6 =13323(daN).

- Lyc doc do tai trong tudng thu hoi:
N, =g,.l.h = 296.(7—é2 + %).0,8 =1113(daN).
- Luc doc do tai phan bd déu trén ban san mai:
N, =q,.S, =427,5.16,92 = 7233,3(daN)
- Véinha 5 tang c6 4 san phong va 1 san mai thi:
N =>"n,.N, =4.(121418 +13323) +1.(1113+ 7233,3) = 110206(daN)
Dé ké dén anh hudng cia moémen ta chon k =11
k.N 11.110206
R, 115
Vay ta chon kich thudc cot b,xh, =22x60cm
* Cot truc ngoai

S A= =1426(cm?)
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Cot truc F ¢6 dién chiu ta1 Sg nhé hon dién chiu té’i ctia ¢dt truc D, dé thién vé an toan
va dinh hinh héa van khuon, ta chon kich thude tiet dién cot truc F(b, xh, = 22x60cm)
bang v&i cot truc trong phong.
* C@t truc hanh lang:
Dién truyén tai cua cot truc :

S: =2’—22.3,6=3,96 m?
- Luc doc do lyc phan bd déu trén ban san:

N, =q,.S, =727,6.3,96 = 2882(daN)
- Luc doc do tai trong lan can hanh lang day 110 mm

N, =g, .. =296.3,6.0,9 = 959(daN).
- Lyc doc do tai trong tudng thu hoi:

N,=g,l.h = 296.%.0,8 =260 (daN).
- Luc doc do tai phan bd déu trén ban san mai:

N, =q,.S, =427,5.3,96 = 1693(daN)
Véinha 5 tang c6 4 hanh lang va 1 san mai thi:

N =>"n,.N, = 4.(2882 +959) +1.(260 +1693) =17317(daN)
Do luc doc bé nén khi ké dén anh huong cia mémen ta chon k =1,3
k.N 13.17317
R, 115
Do C nho nén ta chon: b, xh, =22x30cm €O A, = 660cm?
Cang 1én cao luc doc cang giam nén ta chon kich thudc tiét dién cot nhu sau:
Cat truc trong phong c6 kich thudc: ‘

b, xh, =22x60cm cho tang 1,2.
b, xh, = 22x50cm cho ting 3, 4,5.

Cot truc A co6 kich thude: b, xh, =22x30 cm cho ca 5 ting.

2 .G

— A= = 265(cm?)

1

\\t i

n

7z

e ! W gl
2200 {L

Hinh 4. Dién chiu tdi cua cot
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2.2. So' dd tinh toan khung phing
2.2.1. So dé hinh hoc

D-22X30  D-22x60  D-22X30 D-22X30
~ B?
C-22x50 C-22%50 D-22X30 C-22x30
3600 e BN
/D%’ D-22x70 D-22X30 ||| D:22X30
N Y/
C-22x30
C-22x50 C-22x50 D-22X30
3600 e RN -
D-22X30 D-22x70 D-2230
L D-22X30
A
N
}zz_xso, % D230\ L o
3600 /—’
D-22X30 D-22x70 D.22X30
L D-22X30
A
N
C-22x60 C-22x60 D-22X30(| C-22x30
3600 / RN T
D-22X30 D-22x70
D-22X30
VT D-22X30
N— ;(
C-22x60 D-22X30
5300 L % C-22x30
+-0,000
450
0
Rl —5
7000 2300 —=
® ©® ©

So’ dé hinh hoc khung truc 4

2.2.2. So do két cdu
Mo hinh héa két cdu khung thanh cac thanh dimg (cot), va cac thanh ngang (dam)
véi truc ctia hé két cau dugce tinh dén trong tam cua tiét dién cac thanh.
a, nhip tinh toan ciia dam:
Nhip tinh toan cta dim lay bang khoang cach giita cac truc cot
- X4c dinh nhip tinh toan dam trong phong:

lee =L, +£+£—&—h——72+011+011—%—% 7m

2 2 2 2 2 2
( Véi truc cot 1a truc cot tang 3, 4,5)
- Xac dinh nhip tinh toan ciia ddm hanh lang:
= L1—£+h——22 011+%—23m
2 2 2
( Vi truc cot 1a truc cot tang3.4,5).
b, Chiéu cao ciia cot:

Chiéu cao cua cot 1y bang khoang cach giira cac truc dam, do dam khung thay doi
tiét dién nén ta s& xac dinh chiéu cao cua cot theo truc hanh lang (dam c6 tiét dién nho
hon)

- X4c dinh chiéu cao ciia cot tang 1:
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Lua chon chiéu cao chon mong tor mat dat ty nhién tro xuéng (cét —0,45 m) voi
h,, =500mm=0,5m
hy 0,3
—>h,=H,+Z+h, —?—45+O45+05—7—53( )
(V61 Z=0,45m)
- Xac dinh chiéu cao cot téng 2,3,4,5:
—>h,=h,=h,=h;=36m

2.3. Xac dinh tai trong don vi

2.3.1.Tinh tai don vi

- Tinh tai san phong hoc: g = 477,6 (daN/mz)

- Tinh tai san hanh lang: g, = 367,6 (daN/m )

- Tinh tai san mai: g,, = 343,5 (daN/m ) (phn sénd c6 gg, = gm = 343,5 (daN/m?))
- Tudng xay 220: g, = 514 (daN/m°)

- Tudng xay 110: g, = 296 (daN/m?)

2.3.2. Hoat tai don vi

- Hoat tai san phong hoc: ps = 240 (daN/m?)
- Hoat tai san hanh lang: py = 360 (daN/m?)
- Hoat tai san mai va sénd: p, = 84 (daN/m?)

2.3.3. Hé s6 quy doi tdi trong:
a, Vi 6 san lén, kich thwée 3,6 x 6,5 (m)
Tai trong phan b tac dung Ién khung c6 dang hinh thang. DPé quy d6i sang dang
tai trong phan bo hinh chir nhat, ta can xac dinh hé s6 chuyén doi k.
3,6

k=1-2B"+PB> véi g=—— - =0,25 >k=0,89.
B B p= 2L, 272 ’

b, Véi 6 san hanh lang, kich thuéc 1,8 x 3,9 (m) 7 q
Tai trong phan bd tac dung 1én khung c6 dang hinh tam giac. B¢ quy doi sang

. . . 5
dang tai trong phan bo hinh chit nhat, ta ¢ hé s6 K =§= 0,62E.

2.4. Xac dinh tinh tai tac dung vao khung
Tai trong ban than cia cac két cau dam cdt sé do chuong trinh tinh toan két cau tu
tinh.

2.4.1.Xac dinh tinh tdi tang 2, 3, 4
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9=367.6
220
& s
N 3
9=477.6
3600
e— 220
Oy = S
3600
g=477.6

©

G

Ihe

®

L]
Iy

LTI

C,ch1l 17

P A A A A A A

@

G

9

9 Ga
GB GA

C,ch2

LLLPIILLTLIT LIl

2
¢ d dEd

-

DING

So’ d6 phan tinh tdi san tang 2, 3, 4,5

Tinh tai trén cac tang 2, 3, 4 dugc tinh trong bdng 3
Bang 3. Tinh tinh tdi ting 2, 3, 4

TINH TAI PHAN BO - daN/m

TT | Loai tai trong va cach tinh Két qua
g1
1 | Do trong lugng ban than tudng xdy trén dam cao 3,9 - 0,6 =3,3m
O =514 x 3,3 ‘ 1542
Do tai trong tur san truyén vao dudi dang hinh thang voi tung do
2 16n nhét:
One = 477,6 x (3,6 - 0,22) = 1614,3
Doi ra phan bd déu véi k = 0,89
1614,3 x 0,89
Cong va lam tron 14367
2978,7
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Hoadng Hitu Tudn - XD1501D

23



Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

1 Do tai trong tir san truyén vao dudi dang hinh tam gidc v&i tung
do 16n nhat:

Qg = 367,6 X (2,2 - 0,22) =727,8

D01 ra tai phan b6 déu véi k = 0,625: 454,9
727,8 x 0,625 4549
Cong va lam tron

TINH TAI TAP TRUNG - daN

TT | Loai tai trong va cach tinh Két qua
Gc .

1 Do trong lugng ban than dam doc 0,22 x 0,3
2500x1,1x0,22x0,3x3,6 653,4

2 Do trong lugng tuong xay trén dam doc cao 3,6 - 0,3 = 3,3m voi
hé s6 giam 10 ctra 0,7:

514 x 3,3x3,6x0,7 4630,6
3 Do trong luong san truyén vao
477,6x(3,6 - 0,22) x (3,6 - 0,22)/4 1364
Cong va lam tron 6648
Gg
1 Gidng nhu myc 1,2,3 ciia G¢ da tinh & trén 6648
2 Do trong lwong san hanh lang truyén vao:
422,6 x [(3,6 - 0,22) + (3,6 — 2,2)] x (2,2 - 0,22)/4 825,8
Cong va lam tron 7473,8
Ga
1 Do trong lugng ban than dam doc 0,22 x 0,3
2500 x1,1x 0,22 x 0,3 x 3,6 653,4
2 Do trong lwong hanh lang truyén vao (d tinh & trén) 825,8
3 Do lan can xay tudng 110 cao 900mm truyén vao
296 x0,9x 3,6 959,04
Cong va lam tron 2438,2

2.4.2. Tinh tdi tang mdi

Pé tinh toan tai trong tinh tai phan b6 déu trén mai, truéc hét ta phai xac dinh kich
thudc cia tuong thu hdi xay trén mai
Dua vao mit cat kién truc, ta co dién tich thu hdi xay trén nhip BC la:
S,, =8,46 (m?)
Nhu vay néu coi tai trong turdng phan bd déu trén nhip BC thi tuong c6 do cao trung binh
la:

S, 846

hy =% =—"__—114(m
“L, 724022 (m

Tinh toan tuwong tu cho nhip dim AB, trong doan ndy tudng c6 chiéu cao trung binh bang
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S 1
e =5 =5 5= 045(m)

@ - e | g:/343,5 N
; g=343,5 ;
3600 jg %
O R
3600 g o g
3 — ‘ | —

Q \3:340

@
©
©

Oht m
Gt Gg
Cent ™ (ITTIITITIITIIT]] 9 |G
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

0; (daN/m)

Do trong lwong tudng thu hdéi 110mm cao trung binh 1,01m:

gl = 296x1,04

Do tai trong tir san truyén vao dudi dang hinh thang véi tung do
16m nhat :

0, =343,5x(3,6 -0,22) =1161,03

Déi ra phan bd déu voi k =0,83

1161,03x0,839

Cong va lam tron

307,84

1033

1340.8

g, (daN/m)
Do trong luong tudng thu héi 110 cao trung binh 0,65m:
gl =296 x 0,62

Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung
do 16n nhat :

g, = 3435x(2,2-0,22) = 680

Doi ra phan bd déu véi k = 0,625

680 x 0,625

Cong va lam tron

183,5

425

608,5

TINH TAI TAP TRUNG TREN MAI

TT

Loai tai trong va cach tinh

Két qua

Gc" (daN)

Do trong lugng ban than dam doc 0,22 x 0,3
2500x1,1x0,22x0,3%x3,6

Do trong luong 6 san 16n truyén vao:
343,5x(3,6-0,22) x (3,6 - 0,22)/4

Do trong lugng sénd nhip 0,6:

343,5x0,6 x 3,6

Tuong sénd cao 0,6m, diy 8cm bang bé tong cbt thép:
2500x1,1x0,08x0,6 x3,6

Cong va lam tron

653,4
981
475,2

475,2
2851,56

GBf" (daN)
Giong nhu muyc 1,2 ctia G¢™ da tinh & trén
Do trong lugng 6 san nho truyén vao:

1634.4
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

3435x[(3,6-0,22) + (3,6 - 2,2)] x (2,32 - 0,22)/4 813
Cong va lam tron 24474
Ga™ ‘

1 Do trong lugng ban than dam doc 0,22 x 0,3
2500x1,1x0,22x0,3x36 653,4

2 Do trong lugng 6 san nho truyén vao (da tinh ¢ trén) 813

3 Giong nhu muyc 3,4 cia G¢" da tinh & trén 1217,16
Cong va lam tron 2683,6

Ta c6 so d6 tinh tai tac dung vao khung (biéu dién theo cach 2)

2851

24474

6 1340.8 3

2683.6
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

2.5. Xac dinh hoat tai tac dung vao khung

2.5.1.Truong hop hoat tai 1

F) Lz=7000 D) Fl=2200
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o p= 240 |
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E,Jpll B
Cach2l | | [ ),y 014
So' d6 phén hoat tdi 1 - Ting 2 hoiic 4
Bing Tinh hoat tdi ting I - Tang 2, 4
HOAT TAI 1- TANG 2, 4
San | Loai tai trong va cach tinh (don vi daN/m) Két qua

p, (daN/m)

%én d6 16m nhat:
tang | 240 . 3,6 = 864

2 D6i ra phan s6 déu véi k = 0,89

Do tai trong tlr san truyén vao duéi dang hinh thang voi trung

hodc | 864 .0.69 769
san
tang | |
4 Pc =Pg (daN) .
Do tai trong san truyén vao
240 . 3,6 . 3.6/4 777,6
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh
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So do phan hoat tdi 1 - Tang 3
Bang Tinh hoat tdi 1 - tang 3
HOAT TAI 1-TANG 3
San | Loai tai trong va cach tinh (don vi daN/m) Két qua
p,' (daN/m) ‘
Do tai trong tir san truyén vao dudi dang hinh tam giac voi
San | trung d6 16n nhat:
tang | 360.22=792
3 D061 ra phan s6 déu voi k = 0,625
hoac | 792 . 0,625 495
san
tang | Pa'=Pg' (daN)
) Do tai trong san truyén vao
360.[3,6 +(3,6-2,2)].2,2/4 990
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

p=360
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So’ d6 phén hoat tdi 1 - Tang mdi
Bdng Tinh hoat tai 1 - Tang mdi

—c2C

HOAT TAI 1- TANG MAI

San

Loai tdi trong va cach tinh (don vi daN/m)

Két qua

Tﬁng
mai

p,™ (daN/m)

Do tai trong tlr san truyén vao dang hinh tam giac c6 tung do
16n nhat:

84.2,2=184,8

Doi ra phan bd déu voi k = 0,623

184,8 . 0,625

115,5

Pc™ =Pg™ (daN)
Do tai trong san truyén vao:
84 .[3,6 +(3,6-2,2)]. 2,2/4

231

Pml

AS .
Do tai trong sénd truyén vao:
84.0,6.3,6

181,44
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

2.5.2.Truong hop hoat tai 2
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So’ d6 phén hoat tii 2 - Tang 2, 4

Bing Tinh hoat tii 2 - Tang 2,4

HOAT TAI 2 - TANG 2,4
San | Loai tai trong va cach tinh (don vi daN/m) Két qua
P," (daN/m) ‘
X Do tai trong tur san truyén vao dudi dang hinh tam giac voi
San A 1s z
thng trung do 16n nhat:
9 360.22=792
hos D061 ra phan s6 déu véi k = 0,625
o | 792.0625 495
5 Pn' =Pg' (daN)
tang Y. \ A .
4 Do tai1 trong san truyén vao
360.[3,6 + (3,6 — 2,2)]. 2,2/4 990
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh
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So dé phén hoat tdi 2 - Tang 3
Bing Tinh hoat tii 2 - Tang 3
HOAT TAI 2 - TANG 3
San | Loai tai trong va cach tinh (don vi daN/m) Két qua
p. ' (daN/m) ‘
5 Do tai trong tir san truyén vao dudi dang hinh thang véi trung
San A1 X
A do 16n nhat:
5 ° |240.36=864
hod D61 ra phéan s6 déu véi k = 0,89
o | 864.089 769
5 P =Pg'" (daN)
tang . \ A on
5 Do tai trong san truyén vao
240.3,6 . 3.6/4 777,6
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Bing Tinh hoat tdi 2 - Ting mdi

HOAT TAI 2 - TANG MAI

San | Loai tai trong va cach tinh (don vi daN/m)

Két qua

p,™" (daN/m)

do 16n nhat:

84 .3,6 =302,4

Doi ra phan sé déu voi k = 0,89
302,4.0,89

Do tai trong tir san truyén vao dudi dang hinh thang véi trung

269

Tang

Do tai trong san truyén vao
84.3,6 .3,6/4 = 272,16

272,16

AS .
Do tai trong séno truyén vao:
84.0,6.3,6

181,44
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Ghg Minh 272L
L/

So' d6 hoat tii 1

tac dung vao khung

So' dé hoat tdi 2

tac dung vao khung
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

2.6. Xac dinh tai trong gio
Cong trinh x4y dung tai HO Chi Minh, thudc ving gi6 II-A, ¢6 ap luc gié don vi: W, = 83
daN/m?. Céng trinh dwgc xay dung trong thanh phd bi che chin manh nén c6 dia hinh
dang C.

Cong trinh cao dudi 40m nén ta chi xét dén tac dung tinh cua tai trong gid. Tai trong

truyén 1én ’khung s€ duoc tinh theo cong thirc

Gid day qa = Wo.n.k;.C4.B

Gié hut: g, = Wy.n.k;.C.B
Tang H tang (m) Z (m) k
1 5,3 53 0,55
2 3,6 8,9 0,63
3 3,6 12,5 0,7
4 3,6 16,1 0,75
5 3,6 19,7 0,8

D¢ don gidn cho tinh toan va thién vé an toan ta cling c6 thé chon chung 1 hé¢ s6 “k” cho

hai tang nha :

T%ing 1 va2:chonk=0,63
Tang 3 va4,5:chonk=0,8
Tinh todn tdi trong gio

Ting frlnt)ang (Zm) K : B(m) | Ca Ch ?(;IiaN/m) ((q(;]aN/m)
1 5,3 5,3 0,63 |12 |36 0,8 0,6 180,7 135,5

2 3,6 8,9 0,63 |12 |36 0,8 0,6 180,7 135,5

3 3,6 125 10,8 12 |36 0,8 0,6 230,5 173

4 3,6 16,1 |08 12 |36 0,8 0,6 230,5 172

5 3,6 19,7 0,8 1,2 |36 0,8 0,6 230,5 172

Véi qq - ap luc gio day tac dung 1én khung (daN/m)
Oh - ap luc gio hut tac dung 1én khung (daN/m)

Tai trong gid trén mai quy ve lyc tap trung dat & dau cot Sy, Sy voi k =0,76.
Ty s0 hy/L = (3,6x5)/(7,2+2,2) = 1,91. Tra theo TCVN 2737 - 1995 c0
Cel = '0.79, Cez =- 0,77
Tri s6 S duoc tinh theo cong thirc:

S=nkW,B> Ch, =1208.9536.> Ch, =287>.C h,
+ Phia gi6 day:

Sq¢ =287.[(0,8.0,6 - 0,79.1,8)] =-270,4 (daN)
+ Phia gi6 hut:

Sh=287.[(0,6.0,6 - 0,79.1,8 = 511,4 (daN)

35
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

2.7. Xac dinh noi lue
Str dung chuong trinh tinh toan két cdu Sap 2000 dé tinh toan noi luc cho khung véi
so d6 phan tir dAm va c6t nhu hinh 21
Khi khai bao tai trong trong chuong trinh tinh toan két cau, véi truong hop tinh
tai, phai ké dén trong luong ban than ctua két cau (cot, dam khung) v&i hé sb vuot tai n =

1,1.

Ta c6 céc s liéu dau vao (Input) va dau ra (Output) caa chwong trinh tinh.

2.7.1. 86 liéu dau vao ( Input - KN-m Units)

STATIC LOAD CASES

STATIC CASE SELF WT
CASE TYPE  FACTOR
TT DEAD 1.1
HT1 LIVE 0
HT2 LIVE 0
GT WIND 0
GP WIND 0

So’ d6 phan tir dam,

cot ciia khung

TABLE: Frame Section Assignments

Frame SectionType AnalSect DesignSect

1

2

o~

Rectangular
Rectangular
Rectangular

Rectangular
Rectangular

C 30x45

C 30x45

C 25x40

C 25x40
C 25x40

Hoadng Hitu Tudn - XD1501D
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C 25x40

C 25x40
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19
20
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D D
Rectangular 30x60 30x60
D D
Rectangular 30x60 30x60
D D
Rectangular 30x60 30x60
D D
Rectangular 30x60 30x60
Rectangular D D
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21

22

23

24

25

Rectangular
Rectangular
Rectangular
Rectangular

Rectangular

6 Rectangular C 30x45 C 30x45
7 Rectangular C 30x45 C 30x45
8 Rectangular C 25x40 C 25x40
9 Rectangular C 25x40 C 25x40
10 Rectangular C 25x40 C 25x40
11 Rectangular C22x22 C 22x22
12 Rectangular C 22x22 C 22x22
13 Rectangular C22x22 C 22x22
14 Rectangular C 22x22 C 22x22
15 Rectangular C22x22 C 22x22
TABLE: Joint Loads —

Force

Joint LoadPat CoordSys F1 F2
Text Text Text Kof Kof
2 TT GLOBAL 0 0

2 HT1 GLOBAL 0 0

3 TT GLOBAL 0 0

3 HT2 GLOBAL 0 0

4 TT GLOBAL 0 0

4 HT1 GLOBAL 0 0

5 TT GLOBAL 0 0

5 HT2 GLOBAL 0 0

6 TT GLOBAL 0 0

6 HT1 GLOBAL 0 0

6 GT GLOBAL 5114 O

6 GP GLOBAL -2704 0

8 TT GLOBAL 0 0

Hoadng Hitu Tudn - XD1501D

F3 M1
Kof Kgf-m
-6648 0
-777.6
-6648
-777.6
-6648
-777.6
-6648
-777.6

OO OO0 OoOo

2851.6
-272

O O oo

7473.8 O

30x50
D
22x30
D
22x30
D
22x30
D
22x30
D
22x30

M2
Kgf-m

OO OO0 OoOo

O O oo

30x50
22x30
22x30
22x30
22x30

22x30

M3
Kgf-m

OO OO OOoOo

O O oo

38



Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

8 HT1 GLOBAL 0 0 -1776 0 0 0
8 HT?2 GLOBAL 0 0 -990 0 0 0
9 TT GLOBAL 0 0 7473.8 O 0 0
9 HT1 GLOBAL 0 0 -990 0 0 0
9 HT?2 GLOBAL 0 0 -(776 0 0 0
10 1T GLOBAL 0 0 74738 0 0 0
10 HT1 GLOBAL 0 0 -(776 O 0 0
10 HT2 GLOBAL 0 0 -990 0 0 0
11 TT GLOBAL 0 0 74738 O 0 0
11 HT1 GLOBAL 0 0 -990 0 0 0
11 HT?2 GLOBAL 0 0 -(776 O 0 0
12 TT GLOBAL 0 0 24474 0 0 0
12 HT1 GLOBAL 0 0 -272 0 0 0
12 HT?2 GLOBAL 0 0 -231 0 0 0
12 GT GLOBAL 2704 O 0 0 0 0
12 GP GLOBAL -5114 O 0 0 0 0
14 TT GLOBAL 0 0 2438.2 O 0 0
14 HT2 GLOBAL 0 0 -990 0 0 0
15 TT GLOBAL 0 0 2438.2 O 0 0
15 HT1 GLOBAL 0 0 -990 0 0 0
16 TT GLOBAL 0 0 2438.2 O 0 0
16 HT2 GLOBAL 0 0 -990 0 0 0
17 TT GLOBAL 0 0 2438.2 O 0 0
17 HT1 GLOBAL 0 0 -990 0 0 0
18 TT GLOBAL 0 0 2683.6 O 0 0
18 HT1 GLOBAL 0 0 -181.4 O 0 0
18 HT2 GLOBAL 0 0 -231 0 0 0

2.7.2. 86 liéu dau ra (Output)
Tu s6 li¢u dau ra cua Sap 2000 ta c6 dugce cac gia tri ndi luc cua cac phan tir. Tur day
ta tién hanh t6 hop ndi luc cho cac phan tir dam va cot

39
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

2.8. T6 hop ndi lwe

Céc bang t6 hop noi luc cho dam va cot dyoc trinh bay nhu trong bang

+ V6i mot phan tir dim ta tién hanh t6 hop nodi luc cho ba tiét dién (hai tiét dién dau
dam va mot tiét dién gitra dam).

+ V6i cot: ta tién hanh t6 hop noi lyc cho hai tiét dién (mét tiét dién chan cot va mot
tiét dién dinh cot).

40
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Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

BANG TO HOP NOI LUC CHO COT

?UAN TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2
cor | MAT I vorLuc GIOTR |[GIOF |MMAX|MMIN [MTU |MMAX [MMIN |MTU
AT i HTL | HT2 NTU |NTU | N NTU |NTU N MAX
MAX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4.7 48 456 | 467 458 4568
I/l | M(KN.m) | -16.443 | -4.4376 | 1.064 | 100.9279 | 99.7919 | 84.4849 | 116.235 | 19.8166 | 75.34971 | -110.25 | -109.292
1 N(KN) | -873.53 | -79.088 | -67.584 | 80.575 | -80.591 | 792.955 | 954.121 | -1020.2 | -861.838 | -1017.24 | -1078.07
4.8 4,7 456 | 458 46,7 4568
/11 | M(KN.m) | 34.3416 | 9.6511 | -1.9693 | -70.3487 | 71.197 | 105.539 | 36.0071 | 42.0234 | 107.1049 | -30.7446 | 105.3325
N(KN) | 855.988 | -79.088 | -67.584 | 80.575 | -80.591 | 936.579 | 775.413 | 1002.66 | -999.699 | -844.296 | -1060.52
48 456 |- 4568 |4568
I/l | M(KN.m) | 69.2951 | 11.3404 | -3.5958 | 39.3806 | 38.7106 | - 108.006 | 84.2313 | - -117.577 | -117.577
2 N(KN) | 674.036 | -45.392 | -67.72 | 49.936 | -49.945 |- 723.981 | 787.148 | - -820.787 | -820.787
4.8 - 456 | 4568 |- 4568
i LM(KN.m) | 66.0532 | 1.3186 | 13.1414 | -44.4548 | 44.9356 | 110.989 | - 80.5132 | 119.5092 | - 119.5092
N(KN) | 662.121 | -45.392 | -67.72 | 49.936 | -49.945 | 712.066 | - 775.233 | -808.872 | - -808.872
48 456 |- 4568 |4568
3 I/l | M(KN.m) | 43.4256 | -1.9272 | -7.4116 | 34.0011 | 33.4389 | - 76.8645 | 52.7644 | - -81.9255 | -81.9255
N(KN) | 479.475 | -45.441 | -33.989 | 27.964 | -27.977 |- 507.452 | 558.905 | - -576.141 | -576.141
41
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48 - 456 45638 - 45638
i M(KN.m) | 48.0945 | 9.1531 | 1.2859 |-32.7016 | 33.324 |81.4185 | - 58.5335 | 87.4812 | - 87.4812
N(KN) 470.649 | -45.441 | -33.989 | 27.964 -27.977 | 498.626 | - 550.079 | -567.315 | - -567.315

48 456 - 4568 4568
I/1 M(KN.m) | 52.3929 | -9.2959 | -2.11 22.9829 | 22.3757 | - 74.7686 | 63.7988 | - -82.7963 | -82.7963
N(KN) 287.799 | -11.765 | -33.962 | 12.498 -12.512 | - 300.311 | 333.526 | - -340.214 | -340.214

48 - 456 4568 - 4568
mi M(KN.m) | 51.9655 | 2.3538 | 9.2382 | -21.7781 | 22.4393 | 74.4048 | - 63.5575 | 82.59367 | - 82.59367
N(KN) 278.973 | -11.765 | -33.962 | 12.498 -12.512 | 291.485 | - -324.7 | -331.388 | - -331.388

438 456 - 45638 45638
I/1 M(KN.m) | 50.5758 | -0.7377 | -9.4418 | 12.5144 | 11.7814 | - 62.3572 | 60.7553 | - -70.3406 | -70.3406
N(KN) -95.679 | -11.741 | -0.216 | 2.929 -2.945 | - -98.624 | 107.636 | - -109.091 | -109.091

48 - 456 4568 - 4568
/1 | M(KN.m) | 49.4313 | 5.9182 | 2.3797 | -10.4467 | 10.7175 | 60.1488 | - 57.7292 | 66.54516 | - 66.54516
N(KN) -86.853 | -11.741 | -0.216 | 2.929 -2.945 | -89.798 | - -98.81 | -100.265 | - -100.265

47 48 456 457 468 4567
I/1 M(KN.m) | 16.9399 | 4.9415 |-1.1114 | 102.6041 | 103.746 | 119.544 | 86.8064 | 20.77 113.7309 | -77.432 | 112.7307
N(KN) 942.928 | 114.165 | 104.111 | -34.656 | 34.725 | 977.584 | 908.203 | -1161.2 | -1076.87 | -1005.38 | -1170.57

48 4.7 456 468 457 4567
/1| M(KN.m) | -32.939 |-9.386 |2.5498 |-76.8776 | 76.0254 | 43.0864 | 109.817 | 39.7752 | 37.77868 | -110.576 | -108.281
N(KN) 925.387 | 114.165 | 104.111 | -34.656 | 34.725 | 890.662 | 960.043 | 1143.66 | -987.834 | -1059.33 | -1153.03
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47 - 456 4567 |- 4567
I/l M(KN.m) | 67.1571 | 10.8841 | 3.5984 | 49.0575 |49.7191 | 116.215 | - 81.6396 | 124.3431 | - 124.3431
. N(KN) 723.029 | -78.483 | -88.407 | -20.21 | 20.243 | 743.239 | - 889.919 | -891.419 | - -891.419
47 456 - 4567 |456.7
/11 | M(KN.m) | 64.7991 | -1.0819 | 12.6463 | -53.5495 |53.08 | - 118.349 | 78.5273 | - -125.349 | -125.349
N(KN) 711.114 | -78.483 | -88.407 | -20.21 | 20.243 | - 731.324 | 878.004 | - -879.504 | -879.504
47 - 456 4567 |- 4567
Ul M(KN.m) | 40.9009 | 1.8395 |6.9183 |37.7195 |-38.28 |78.6204 | - 49.6587 | 82.73047 | - 82.73047
N(KN) 512.438 | -63.372 | -52.837 | -11.151 | 11.204 |523.589 | - 628.647 | -627.062 | - -627.062
8 47 45,6 - 45,67 45,67
/11 | M(KN.m) | 45.5524 | -8.5905 | -1.0097 |-37.6482 | 37.0211 | - 83.2006 | 55.1526 | - -88.076 | -88.076
N(KN) 503.612 | -63.372 | -52.837 | -11.151 | 11.204 |- 514.763 | 619.821 | - -618.236 | -618.236
47 - 456 4567 |- 4567
/1 M(KN.m) | 49.1617 | 8.7721 | 1.8543 | 26.0035 |26.6066 | 75.1652 | - 59.7881 | 82.12861 | - 82.12861
9 N(KN) 305.449 | -27.551 |-38.02 |-5.105 |5.161 | 310.554 |- -371.02 | -369.057 | - -369.057
47 456 - 4567 |456.7
N1 | M(KN.m) | 49.1072 | -2.1317 | -8.6072 | -25.3048 | 24.6407 | - -74.412 |59.8461 | - -81.5465 | -81.5465
N(KN) 206.623 | -27.551 | -38.02 |-5.105 |5.161 |- 301.728 | 362.194 | - -360.231 | -360.231
47 - 456 4567 |- 4567
10 I/ -
M(KN.m) | 46.7424 | 0.3772 | 8.7769 | 13.6794 |14.4324 | 60.4218 | - 55.8965 | 67.29255 | - 67.29255
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100.443

101.387

N(KN) -12.72 | -2.437 | -0.944 1.022 - -115.6 | -114.934 | - -114.934
47 456 - 4567 456,17
/1 | M(KN.m) | 45.0792 | -5.2083 | -2.4364 | -12.396 | 12.1088 | - 57.4752 | 52.7239 | - -63.1158 | -63.1158
N(KN) -91.617 | -12.72 | -2.437 | -0.944 1.022 - -92.561 | 106.774 | - -106.108 | -106.108
4.7 48 456 46,7 458 4567
N M(KN.m) | 0.3432 | -0.0608 | 0.2171 | 9.52 -9.52 9.8632 |-9.1768 | 0.4995 | 9.10659 |-8.27952 | 9.05187
11 N(KN) 179.294 | -29.572 | -32.686 | -45.919 | 45.866 | 225.213 | 133.428 | 241.552 | -250.039 | -164.629 | -276.653
48 4.7 456 458 46,7 4567
i  LM(KN.m) | -0.5625 | 0.178 -0.4109 | -8.7278 | 8.7254 |8.1629 |-9.2903 | -0.7954 | 7.45056 | -8.78733 | -8.62713
N(KN) 173.005 | -29.572 | -32.686 | -45.919 |45.866 |127.139 | 218.924 | 235.263 | -158.34 | -243.75 | -270.364
4.7 48 456 4567 458 4567
1l M(KN.m) | 1.4992 | 0.0949 | 0.4849 | 7.3257 -7.3214 | 8.8249 | -5.8222 | 2.079 8.61415 | -5.00465 | 8.61415
12 N(KN) 145.567 | -30.909 | -17.672 | -29.726 | 29.703 | 175.293 | 115.864 | 194.148 | -216.043 | -146.652 | -216.043
48 4.7 45,6 46,8 4567 4567
i LM(KN.m) | -1.8929 | -0.5981 | -0.0075 | -7.2018 |7.2032 | 5.3103 |-9.0947 |-2.4985 | 4.58323 |-8.91956 | -8.91956
N(KN) 141.295 | -30.909 | -17.672 | -29.726 | 29.703 |111.592 | 171.021 | 189.876 | -130.467 | -211.771 | -211.771
47 48 456 4567 468 4567
1l M(KN.m) | 2.424 0.5949 |0.102 6.5776 -6.582 |9.0016 |-4.158 |3.1209 |8.97105 |-3.408 8.97105
13 N(KN) 110.868 | -15.389 | -18.933 | -16.813 | 16.773 | 127.681 | -94.095 | -145.19 | -156.89 |-112.812 | -156.89
48 4.7 456 458 4567 4567
wn  LM(KN.m) | -2.6428 | -0.0554 | -0.6674 | -6.6822 | 6.6843 | 4.0415 |-9.325 |-3.3656 |3.32321 |-9.3073 | -9.3073
N(KN) 106.596 | -15.389 | -18.933 | -16.813 | 16.773 |-89.823 | 123.409 | 140.918 | -105.35 | -152.618 | -152.618
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4,7 4,8 456 |4567 |458 45,67
Il | M(KN.m)|2.9444 [0091 |0.7084 |3.9109 |-3.913 |6.8553 |-0.9686 | 3.7438 |7.18367 |-0.4954 | 7.18367
» N(KN) |-75.862 | -16.846 |-3.194 |-7.392 |7.351 |-83.254 |-68.511 |-95.902 | -100.551 | -84.4075 | -100.551
48 4,7 456 | 4,68 4567 | 4567
/1 | M(KN.m) | -3.1451 | -0.6549 | -0.1783 | -4.2583 | 4.263 | 1.1179 |-7.4034 | -3.9783 | 0.53113 |-7.72745 | -7.72745
N(KN) |-71.59 |-16.846 |-3.194 |-7.392 |7.351 |-64.239 |-78.982 | -91.63 |-67.8487 |-96.2788 | -96.2788
4,7 - 456 | 4567 |- 45,67
Il | M(KN.m)|3.7995 |[0.7601 |0.0748 |1.8863 |-1.8899 |5.6858 |- 4.6344 |6.24858 | - 6.24858
15 N(KN) |-39.315 |-1.119 |-4482 |-1.985 |[1924 |-413 |- -44.916 | -46.1424 | - -46.1424
4.7 456 |- 4567 | 4567
/N | M(KN.m) | -4.386 | -0.3103 | -0.5335 | -2.2238 | 2.2166 | - -6.6098 | -5.2298 | - -7.14684 | -7.14684
N(KN) |-35.043 |-1.119 |-4482 |-1.985 |1.924 |- -37.028 | -40.644 | - -41.8704 | -41.8704
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EHT’?J M TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2
AT | NOI GIOT MMA
DAM MIN M TU
CA [LUC |77 HTL HT R GIOF | MMAX |[MMIN |MTU |y M
T QTU QTU QMAX [QTU [QTU Q MAX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 - 45,68 458
M - - - -
" ;KN.m -103.6367 | 50092 | 16264 | 10972 | -109.91 | 6.0926 | -213.544 | Lo, |- -222.91 T
Q ) ) ) ] ) - ) ) )
(KN) 116.758 26.07 | 0.136 | 30.639 | -30.646 | -86.119 |-147.404 | 1, 0, 167.68 167.8024
45 - 4,7 457 |- 45,6,7
M . 101.559
/1 | (KN.m | 99.0674 24.063 2.4923 | -2.6464 | 123.131 |- : 1229 |- 121.07465
16 | ) 2.1032 7
?KN) 0.927 0.324 [0.136 |30.639 |-30.646 | 1.251 - 31566 |28.79 |- 28.9161
4,7 4,7 - 4567 45,6,7
M - - - - -
:::/ ;KN.m 1101233 | o5 oea | 25709 | 10474 | 104615 |- -214.868 | 14 oo |- -227.652 | 507 e517g
?KN) 118.611 26.719 |0.136 | 30.639 |-30.646 | - 14925 |149.25 |- 170.3556 | 170.3556
418 4$6 B 4,5,6,8 4,6,8
M - - - -
, " ;KN.m -109.4788 | 5 o4c0 | 20553 | 78:455 | -78.375 |- -187.853 | 130030 | - -201.435 | o0 cies
Q _ - ) ) ) - ) ) )
(KN) 117.451 | 0.049 | o\ o |21.972 | -21.969 139.42 | |45 e 160.674 | -160.7185
/1 4,6 - 4,7 467 |- 45,6,7
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M

(KN.m | 956541 |- 24.627 | 15538 | -1.4843 | 120281 | - 97.2079 | 11921 | 116.14179
) 3.4166 67
?KN) 0.233 0049 |0289 |21.972 |-21.969 |0.522 |- 22205 | %% |- 20.312
47 456 |- 4567 | 4567
M _ ] - ]
i ;KN.m UL |3 g5y | 29574 | 75348 | 754059 |- -186.456 | -137.27 |- 202467 | 00 4eca
?KN) 117917 | 0.049 |26.683 |21.972 | -21.969 |- 130.889 | 144.649 |- 161.7506 | 161.7506
48 456 |- 4568 | 4568
I(\lA(Nm -100.4874 | - : 55684 | 557 . 1156187 | i 170277 |
n | ' 18.449 |3.3959 |5 ' 1871 199332 ' 170.27745
(kny | L17.656 | 2605 |-0.027 | 15466 |-15.465 133.121 | 45 700 155.044 | -155.0438
45 i 47 457 |- 457
M
i 106.914 | 130.64
5| ;KN.m 105.3607 | 26536 |5 oo o | 15534 |-15724 | 131897 |- . - 130.64125
?KN) 0.028 0344 |-0.027 |15.466 |-15.465 |0.372 | - 15494 | 14257 |- 14.257
47 45 } 4567 | 457
M - - - -
i ;KN.m 1006861 | 2086 | 3 ppgq | 5277 | 525549 |- 153.264 | 101 646 |- 169669 | ;65 77004
?KN) 117713 | 26.739 | -0.027 | 15.466 | -15.465 | - 133.179 | 144.452 | - 155.6732 | 155.6975
48 456 |- 4568 | 4568
M
19 | i 34.292 i i
;KN.m 1025414 | 3 oorc | 1868 |3 34221 | - 136.762 | 1, 15 |- 152934 | 7o) aauag
47
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Q

(kny | 118009 | -0024 |-2612 | 9560 |-0.566 |- 127665 | (40 23 |- 1150238 | -150.238
4.6 i 4.8 467 |- 458
M
N | (KN.m | 104.8588 | 2655 | 0.8009 |-0.7382 | 131.409 |- 104.120 | 129.47 1 101.48911
C 3.0059 6 47
?KN) 0415  |-0024 | 0274 |9569 |-9566 |-0.141 |- 9.981 |8.4437 |- -9.046
47 4.6 i 4567 | 467
M - - - - -
:::/ §KN.m 996358 | 5904 | p00r | 32690 | 327442 |- 132327 | 150037 |- 150227 |, coo
(QKN) 117.269 | -0.024 |26.669 |9.569 |-9.566 |- 126.838 | 143.938 | - 149.8616 | 149.8832
48 456 |- 4568 | 4568
M i i 10.446 i
» ;KN.m 494313 | L oo |57 | 7 -10.718 | - 60.1488 | 7o oo |- 66.5452 | -66.54516
?KN) 58888 | -0073 |-0.216 |2929 |-2.945 |- 61.833 | -68.177 |- 60.8986 | -69.8986
45 : 48 457 |- 4,68
M i 62.504
2 :I/I ;KN.m 53616 | 9.6801 | ] gy | 0.1957 |-0.4085 | 63.2961 | - 53.2075 | >0 i 5178756
Q _ ] _ : 27839 | _
(kny | 0003858 |06 |-0216 |2020 |-2.045 |0.16386 - ou11a | o8 2.841042
47 45 ; 4567 | 457
M ] - ]
i §KN.m 494563 | T03T | e | 10055 | 99005 |- 595136 | 1 yocs |- 65.6212 | -64.84137
?KN) 58.806 | 9.393 |-0.216 | 2929 |-2.945 |- 61.825 |68.289 |- 69.7914 | 69.9858
21 | 47 28 48 467 |4568 | 4568
48
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M

- - 21.190 - 7.6661
;KN.m 100271 | 50000 | 16313 | 5 -2113 | 111634 | -31.1567 | 51 1enr | g -33.1153 | -33.11534
(KN) 10.454 1.337 |-5.859 |16.193 |-16.164 |5.739 26.618 | -26.618 | ;o | -3L4T8 31.478
47 48 48 467 |458 4568
M i 2.0837
/1 | (KN.m | -2.0246 14548 | 119963 | 2.5685 | -25414 | 0.5430 | -4.566 | -4.566 | -5.62118 | -3.82451
| ) '
Q 3.463 1.337 |-0.276 |16.193 | -16.164 |12.73 10627 |-19.627 | 19862 | 192139 |-19.4623
(KN) = . = . = . . = . . = . = 0 3 = . = .
48 4,7 47 458 |46,7 46,7
M - . - 12.455
iy §KN.m -2.0618 0.083 | ggsg 26.053 16.0468 | 13.985 | -18.1153 | 10119 | on -17.3162 | -17.31617
1
(QKN) 3.528 -1.337 |5.306 |16.193 |-16.164 |-12.636 |19.721 |19.721 |12.222 |22.8771 |22.8771
9
47 48 48 457 |4568 4568
M
- - 15.920 - 8.3213
" ;KN.m -5.4078 06661 | 3.0097 | 7 -15.954 | 10.5129 | -21.3619 | 51 aero |4 -23.0747 | -23.07471
?KN) -7.465 -5.353 | -1.261 |12.913 |-12.93 |5.448 -20.395 |-20.395 |-0.661 |-25.0546 |-25.0546
45 46 48 457 468 468
22 M - 2.1734
/1 | (KN.m |-0.8425 2.2804 || ggg | 10707 | -1.0845 | 14379 | -2.4021 |-1927 | g -3.22219 | -3.22219
| ) '
?KN) -0.474 0.229 |-1.261 |12913 |-12.93 |-0.245 |- -13.404 51'353 -13.2459 | -13.2459
48 47 47 468 |456,7 457
=g - - - 7.9913
i (KN.m -4.3168 1193 | (1095 | 13779 | 137852 [9.4684 | -18.0961 | 1o osr |3 -17.8904 | -17.79187
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) 3
Q i ) ) -
Gy | 6517 5812 |-1261 |12913 [-1293 |-6413 |1043 |1943 |5, |222346 | 23.3695
47 48 48 467 14568 4568
M
i i 11.074 ; 3.6833
» ;KN.m 5972 22073 | oaase |1 11073 | 5.1021 | -17.0848 | 3 0 | o 119.3964 | -19.3964
AR EL: 1457 | 5135 |942 |-9422 |2262 |-1658 |-1658 |, |-215706 |-2L5706
46 45 438 467 |458 458
M i 0.5708
W | (KN.m | -1.7598 2.3491 | 0.2405 | -0.2377 | 0.5893 | -3.5816 |-1.9975 | 361335 | -3.61335
23 | M) 1.8218 4
(QKN) 0.167 1457 | 0448 |942 |-9422 |o0281 |-1624 |-9580 |8.7142 |-9.9581 |-9.9581
48 47 47 458 | 4567 467
M -
:::/ §KN.m 55872 |0 1an | 1a7ss 10.593 105073 | 5.0101 | -16.1803 | ;¢ oo | 38187 | -16.4909 | -16.35021
Q i ) ) -
k| 6824 1457 603|942 |-9422 | 2508 [16244 |16244 | ... | 104177 | 20729
47 48 456 |457 |4568 |4568
M
» §KN.m 37862 |7 4106 | ao16o | 62935 | -6.3280 | 25073 | -10.1151 | -7.4146 | 15076 | -12.7478 | -12.74777
5 Wy | 5618 5146 |-1.289 |5.408 |-5.427 |-021 11.045 | -12.053 | g oo |-16.2038 | -16.2938
45 46 47 457 1468 457
M
W1 | (KN.m | -1.3456 | 2.2066 | -1.735 |0.0744 |-0.0879 |0.951 |-3.0806 |-1.2712 | 07883 |-2.98621 |0.7883
I )
?KN) 1.373 0436 |-1.289 |5408 |-5427 |1.809 |- 6.781 | 6.6326 | -4.6714 | 6.6326
50
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47 45 i 4567 | 457
M - -
:::/ §KN.m 69447 | 1415 | g oca |0 | 6153 |- 113.0893 | -8.3507 | - 13.9761 | -13.74834
?KN) 8.364 6.019 |-1.289 |5408 |-5427 |- 13772 | 14383 |- 17.4882 | 18.6483
438 438 i 458 4568
M -
(KN.m | -4.3791 15699 | 2.3407 | -2.2083 | - 65874 | -6.5874 | - 8.01249 | -6.59958
n |\ 1.8288
?KN) 872 066 |-0388 |1.985 |-1.924 |- 10644 |-10644 |- 11.0456 | -11.3948
46 45 47 467 |458 46,7
M i 1.8264
N | (KN.m | 0.6333 1.2672 | 0.0585 |0.0042 | 1.9005 |-0.4362 |0.6918 |1 032547 | 1.82643
s | M 1.0695 3
(QKN) 0.002975 |-0.66 |0915 |1.985 |-1.924 |0.91798 |-0.65703 2'98797 %6129 232263 | 2.612975
47 46 § 4567 467
M - - -
:::/ ;KN.m 4386 Ca103 | 05335 | popag | 22166 |- 6.6098 | -4.9195 |- 714684 | -6.86757
?KN) 8.726 066 |2217 |1985 |-1.924 |- 10711 | 10943 |- 11.9138 | 12.5078
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~ CHUONG 3. TINH TOAN SAN ‘ ‘
Trén mot san dién hinh, véi cac 0 san c6 kich thudc khac nhau nhiéu ta can phai

tinh toan cu thé cho timg 6 ban,véi nhitng 6 c¢6 kich thudc gin gidng nhau ta chi can tinh
cho 1 6 dién hinh 16n nhét, cac 6 ban giéng nhau s& chon vao mot nhém

Vi 6 ban binh thuong san duoc tinh theo so d6 khép déo dé tan dung kha ning tbi
da cua vat 1i€u.Véi 6 san phong vé sinh va toan bo 6 san mai do yéu cau vé mit chéng
thAm nén phai tinh theo so d6 dan hoi.

Cong trinh sit dung hé khung chiu lyc, san suon bé tong cot thép dd toan khdi.
Nhu vy cac 6 san dugc do toan khoi véi dam. Vi thé lién két giira san va dam 1a lién két
ctng (cac 6 san dugc ngam vao dam tai vi tri mép dam).

- Vat liéu tinh toan :

Theo Tiéu chuan xay dung TCVN356-2005, muc nhitng nguyén tic lya chon vt
liéu cho két cdu nha cao tang.

Str dung bé tong cap do bén B20 c6
R, = 11,5MPa; Ry, = 0,9MPa
Str dung thép:
+ Néu ®<12 thi dung thép Al c6 Rs = Rgc = 225MPa
+ Néu ®>12 thi dung thép All c6 Rs = Rgc = 280MPa

3.1. Tinh toan san phong.

Vi tri san tinh toan

3.1.1. S6 liéu tinh todn.
o San phong hy=120 mm

52
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o San mai hy=70 mm

- Xét2canh L2/L1=7,2/ 3,6 =2 => ban lam viéc theo 2 phuong
- Cat 1 dai ban 1m song song v&i dam chinh va vudng goc véi dam doc nha.
- Nhip tinh todn
- San trong phong

P, =717.6 kg/m2 =7.17 KN/m2
- San hanh lang

Pn = 7.27 KN/m2
- San mai

Pm=4.27 KN/m2

7200
M
Mi <
M M2 M'li
3600 —t+— — — M
M1
_
M| M
M M M

3.1.2. Xac dinh noi luc

Bdng ti s0 cac momen trong bdn ké bon canh.

I \/_/ | |

P1%/24=3

3.1.3. Tinh cét thép cho san.
Chon a = 15 mm cho moi tiét dién
e San phong
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o Taigdi
M 7,74.10°

o, =
R,bh  11,5.1000.1057

- o,<0y=0,43
1+ f1-2.
—>§=f“m=o,96

M 7,74.10°
R.C.h,  225.0,96.105
- Kiém tra ham lugng cét thép
As _ 341
b.n, 1000.105

Chon thépd8 => S =100 mm
o Taigitra
M
T ATRn
Kiém tra ham luong ct thép
Chonthép ¢ 8 => S =150 mm
3.2. Tinh toan san hanh lang

A = =3,41(cm?)

- H= =0.3% > Hiin

=1,67(cm?)

Vi tri 6 san tinh toan

3.2.1. 86 liéu tinh todn.

o San hanh lang hy = 80 mm
- Cat 1 dai ban 1m song song vai dam chinh va vuéng goc véi dam doc nha.

Hoadng Hitu Tudn - XD1501D
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- Nhip tinh todn San hanh lang
P =7.27 KN/m
3.2.2. Xac dinh noi luc

3600
M
Mm MZ MII‘
2200 M
M
Mlﬂ m /ﬁ/ﬂ MII‘
M.
3.2.3. Tinh cot thép cho san.
Chon a = 15 mm cho moi tiét dién
e San hanh lang
o Taigdi
6
C a - Mz: 8.10 0,06
R,b.h?  11,5.1000.105
- a,<ay=0,43
1+ 1-2.
=N E "2“"‘ 0,96
- 6
A = M 8.10 =3.52(cm?)

R.Ch, 225.0,93.105

- Kiém tra ham lugng cét thép
As 352
bh, 1000.105

Chon thép 8 => S =100 mm

- H= =O’4(%)>/umin
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CHUONG 4. TINH TOAN DAM
- Vi tri khung tinh toan ( khung K4)

7200 2200

| | |

3600 || | |

| | |

@77 v \7 S — 7\
| Khung K4 | |

3600 || | |

| | |

@77 . \7 e — 7\

- S6 cac thanh dam cot (chay ndi luc)

4.1. Co s6 tinh toan o @
* Chon vdt liéu:
Str dung bé tong cap do bén B20, co: 300 @
R, —115Mpa; R,, = 0,90Mpa

Str dung thép doc nhom All co:

R,=R,.=280Mpatra bang ta  ¢cO: @ @
)

CRNC

En = 0,623 o, = 0,429
4.2. Tinh c6t thép dam ting 1:
3600 @ e
1

4.2.1. Tinh cot doc dam nhip FD(phdn tir 16)(b x h =
22 x 70). I

Tir bang t6 hop ndi lwe ta chon ra ndi lwe nguy

hiém nhét cho dim: @

® ® B
® & ©

- G6i D: Mg = -227,65 (kN.m).
-G6i F: Mc = -222,91 (kN.m).

Do 2 gbi c6 mémen gin bang nhau nén ta lay gia
tri momen 16n hon dé tinh thép chung cho ca 2: / 7000 / ZZOO@F
e Tinh cdt thép cho gbi D va F (mdmen am): @ @

Tinh theo tiét dién chit nhat b x h =22 x 70 cm:
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M=227,65 kKN.m
Gi4 thiét: a=4(cm) > h, =70-4=66(cm)
4
o = M __ 227,65.102 _021
R,bhy 115.22.66

-Co a,, <a, =0,429

1+ 1-2.a, 088
2 )

- =

4
Ao M 2278510° oo
R.C.h, 2800.0,88.66

Kiém tra ham luong cdt thép:
_As 1643
“ = bn, ~ 30x56

e Tinh c6t thép cho nhip (mdémen duong)

=2,56% > 41,

Tinh theo tiét dién chir T ¢6 canh ndm trong ving chiu nén véi h, =10(cm).
Gia thiét: a =4(cm) — h, = 70— 4 = 66 (cm)
Gia tri d6 vuon cta canh Sc dugc 1y khong nho hon céac gi tri sau:

+ Mot nira khoang cach thong thuy cta cac dam
0,5(3,6 —0,22) =1,64(m)

+ 1/6 nhip cau kién: %:1,16(m)
5 Sc=116(m)

Tinh b, =b+2.S, =0,22+2.1,16 = 2,54 (m) = 254 (cm)
Xac dinh:
M, =R, b h:.(h, — %f) =115.254.10.(66 — %) =17818100(daN.cm)
= 1781,81(kN.m)
Co M . =123(kN.m) <1781,81(kN.m)=>truc trung hoa di qua canh.
Tinh véi tiét dién chit nhatb; xh =254 x70(cm)
M 123.10*

a, = = ~=0,009
R,b; h?  115.254.66

Coa, <oy =0429 ¢ ttVl=20m Vlz‘z'“m=o,995

M 123.10*
j— A% = = =
R..h, 2800.0,995.66
As 6,7
S U=—-=
bh, 22x66
b. Tinh toin c6t thép cho dim ting 2, phan tir D21 (b x h = 22x30)

6,7(cm?)

100%= 0,46% > 11,4,
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-G6iD:  Mg=33,11 (KN.m).
-GOi F: Ma=17,3 (kN.m).
- Momen duong lon nhat : M = 13,98 (kN.m)

e Tinh thép cho gdi (momen am):
Tinh the(? ti€t dién chir nhat: b x h =22 x 30 (cm)
- Gia thiet: a=4(cm) - h, =30—-4=26(cm)
Tai gbi B : M=33,11 (kN.m)
o - M _ 3311 019

R,.b.h?  115.22.26
Co o, <ag=0,429

_ 1+ 1-2.«, 089
2 1

¢

4
Ao Mo 3100
R.Ch,  2800.0,89.26

Kiém tra ham lugng cot thép:
As 51

-5 —0,65% > 4,
“ = bh,  22x26 oH

e Tinh cbt thép cho gbi A (mémen am):
Tinh theo tiét dién chir nhat: bxh=22x30 (cm)
Gia thiét: a=4(cm) — h, =30-4=26(cm)
Tai goi A: M=17,3 (kN.m)

M 17,3

“m TR bh? 11522262
b 22.
Co a,, <ag=0,429

1+\1-2a, 003
2 1

- =

M 17,3.10*
: AS = =
R.Ch, 2800.0,93.26

Kiém tra ham lugng cot thép:
p=8 1 290 g asehs
bh, 22x26

¢. Tinh toan cho cac phﬁn tir : 22,23,24,25:

Do ndi lyc trong dam hanh lang cua cac tang trén nho nén bd tri thep giéng nhu dam
D21 cho cac dam 22,23,24,25.

d. Tinh toan c6t thép cho cac dim 22,23,24,25

= 2,55(cm?)

Dam | Tiét dién M bxh o d A, n
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D22 Go6i B, goi C | 202.47 | 30x60 |0,187 |0,896 |14.41 |0.86
Nhip BC 120.3 |262x60 | 0,013 [0,993 |7.71 0,48
D23 Goi B, C 170.3 |30x60 |0,157 |0,914 |11.86 |0,71
Nhip BC 132 | 262x60 0,014 [0,993 | 848 |054
D24 Gbi B, C 153 30x60 |0,141 [0,924 |10.56 |0,63
Nhip BC 131 262x60 | 0,014 0,995 |8.41 0,53
D25 Géi B, C 66.5 |30x50 |0,092 [0,952 |5.46 0,4
Nhip BC 63.3 | 262x50 | 0,007 |0,996 | 4,03 0,25

4.3. Tinh toan va bd tri ¢t dai cho cic dim:
a, Tinh toan ¢t dai cho dAm D16 c6 b x h=22x 70 cm
+ Tu bang to hop ndi luc ta chon ra luc cat nguy hiém nhét cho dam Qpa=152,98 KN
+ Bé tong cAp do bén B20 c6: Ry = 11,5 Mpa = 115 daN/cm?
Ry = 0,9 Mpa = 9 daN/cm?
E, = 2,7.10* Mpa
+ Thép dai nhom A1 c6: Ry, =175 Mpa 1750 daN/ecm?, E = 2,1.10° Mpa
DAam chju tai trong tinh toan phan bd déu véi:
g =01+ go1 =2978,8 + 0,22. 0,7. 2500. 1,1 = 34,02 (daN/cm )
(v6i goy 12 trong lugng ban than dam 01)
P =769 daN/m = 7,69 daN/cm
Tinhqg;:q; =9 +0,5P =34,02 + 0,5. 7,69 = 37,86 (daN/cm)
+Chona=4cm — hy=h-a=70-4=66 (cm)
+ Kiém tra diéu kién bén trén tiét dién nghiéng theo tng suat nén chinh:

Q <0,3¢,,.4, R, .b.h,

Do chua ¢ bd tri cot dai nén gia thiét ¢a)| ¢m =1

Taco: 0,3R, . b.hy=0,3. 115.22. 66 = 50094 (daN) > Q = 17040 (daN) nén dam du kha
ning chiu Gmg suat nén chinh.

+ Kiém tra su can thiét phai dit cdt dai:

Bo6 qua su anh huong cia luc doc truc nén

Q= 17040 (daN) > Qumin — can phai dit cbt dai chiu cat

+ Xac dinh My

M, =¢,1+¢. +¢).R bh?=2(0+0+1).9.22.66° =1724976 (daN/cm)

(¢ day do tinh tai mit cét c6 phan canh c6 phan canh nam trong ving kéo nén ¢f =0 )
+ Xac dinh gia tri Qp:
Qo1 = 2, g, =2+/1724976.37,86 =16162(daN )

ci=_My _ 1724976 =1964(cm)
°" Q-q, 17040-16162
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Taco: — M, _3 1724976—160 (cm) <C;
37,86

2 1724976
-C= =202(c
— Go=C= Q 17040 (cm)
+ Gia tri g, tinh toan:
Q—Ncl:b _g.C 170401728970 37 66 202

Osw = C, = 202
Qsw = 5,6(daN/cm)

. Qbmin _ 9072
+ Gia tri: oh, 266 (daN/cm)

Q—-Q, 17040-15885

FRw = =10,3

+ Gia tri: 2h, 5 66 (daN/cm)

Q — le Qb min
2h, ' 2h,
Str dung cdt dai @6, s6 nhanh n =2

g _Runa, 175020283 _,, . (cm)

Qo 81
Damc6: h=70cm>45cm —S_ = (% ;50 cm)

Yéu ciu: Ogy 2 ( ) nén lay gia tri qsw = 81(daN/cm) dé tinh toan cot dai.

— Khoang céach Sy:

— Sgt=min (%;50 cm) =20cm
Khoéng cach 16n nhat giita cac cot dai:
s - @, L+ ¢n).Rm.b.h02 1501+ 0).9.22.66°
max Q 15294
Vay khoang cach thiét ké cua cac cot dai
S =min(Sy, Sct, Smax) = 20 cm
Chon S =20 cm

— Bé tri @6 a200 cho dam
Kiém tra lai di€u kién cuong do trén tiet di€n nghiéng theo ung suat nén chinh khi da bot

tri ¢t dai:
Q <0,3¢9,.4,.R,b.h
véi: @, =1+5a.u,<13

=90, 2(cm)

na, 2.0,283

L . _ - =0.0009
Dam bo tri &6 a200 c6: A b.s 29 20
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E, 2110°

7.1
E, 27.10°

P =1+5.71.00009=1,04<13

@, =1- B.R, =1-0,01.11,50 = 0,885
Ta thiy: . @, =1,04.0,885=0,92 ~ 1

Tac6: Q =17040< 0.3¢,,.4,-Ry.b.hy = 0,3. 1,05. 0,885. 115. 30. 56 =56163 (daN)
b, Tinh toan cot dai cho phén tir dim 17,18,19,20:
Ta thay trong cac dam c6 kich thude: b x h =30 x 60 cm thi dam c6 luc cit 1on nhat Q =
170.4 daN, dam D1 dit cot dai ¢6a200 —s chon cét dai $6a200 cho toan bo cac dam .
¢, Tinh toan c6t dai cho phan tir dim D21 bxh =22 x 30 cm
T bang to hop noi luc ta chon ra luc cat nguy hiém nhét cho dam: Qmay =31,5 KN
+ Dam chiu tai phan bd déu voi:
g=0,+0gp=454,9 +0,22. 0,3. 2500. 1,1 = 6,36(daN/cm)
p =495 daN/m = 4,95 daN/cm
— Tinhqs: g =g +0,5P=6,36 +0,5. 4,95 = 8,84 (daN/cm)
Chona=4cm — hy=h-a=30-4=26 (cm)
Kiém tra cudng do trén tiét dién nghiéng theo tmg suat nén chinh: Q < 0,3Ry.b.hg
Ta c0: 0,3R,.b.hy = 0,3. 115. 22. 26 = 19734 (daN)
- 0,3Rb.b.h0> Qmax = 3150 (daN)
—» Dam du kha nang chiu tng suat nén chinh.
Kiém tra su can thiét dat cot dai.

Qbmin = ¢ b3 (1 + ¢ n) Rpt.0.hg = 0,6(1+0).9.22.26 = 3088,8 (daN)
- Qmax:’3150 daN z Qbmin . .

— Dat cot dai chiq cat theo diéu kién cau tao.

Str dung dai 6, sO nhanh n =2

Dam c6 h=22 cm <45 cm —» Sy= min(g; 15cm) —» Sg=15¢cm

dha (1+6,) Ry b1y
Giié tri Spa= y

1,5(1+0).11,5.22.26°
Smax™ 3368

—» Khoang céach thiét ké cua cdt dai:
S =min (Sct, Smax) = 15 (cm)
Vay bo tri &6 al50 cho dam

=81,4(cm)
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+,Kiém, tra lai diéu kién cuong do trén tiét dién nghiéng theo trng suét nén chinh khi da
bo tri cot dai.

Q< 03%,-%-4-b.h,
na,, 2.0,283

SW
bs 2215
E, 2110°
E, 27.10°

@ =1+5au, =175.7,71.0,0009=1,06 <1,3
vei ¢, =1-0,01.11,5=0,885

,0,3¢,,.4,-R,b.n, =0,3.1,066.0,885.115.22.26 =18617 (daN ) >Qyu=

3368(daN)
—» Dam du kha nang chiu (mg suat nén chinh.

d,Tinh toin phép dai cho cac phan tir dim .22.23.24 ¢6: b x h =22 x 30 (cm)
Tuong tu nhu tinh toan dam D21, ta bé tri dai @6 a150 cho cac dam

e, B6 tri c6t thép dai cho dim
* Vi dam co kich thude 22 x 70 cm
- O 2 dam déau trong doan L/4, ta bd tri cot dai day @6 al50 véi L 1a nhip thong thay cua
dam

Ta co: lLlW = = O, 0017

L = 6500 - 2. 450 + 220 = 5820 (mm)
L 5820
-7 n 1455(mm)
—» Chon doan cot dai @6 a150 ¢ 2 dau dam 1a 1500 mm (ing véi 10 dai)
- Phan con lai ¢dt dai dat thua hon theo diéu kién ciu tao:
Sct = min(3h/4), 50 cm) =45 cm
—» Ta chon &6 a300
* Vi dam c6 kich thude 22 x 30 cm
Do nhip ddm ngan, ta bé tri ¢t dai &6 al50 dat déu sudt dam.
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CHUONG 5. TINH TOAN COT

5.1. SO liéu dau vao
Chon vat liéu:
Str dung bé tong cap do bén B20, co:
R, =115Mpa; R,, =0,90Mpa
Str dung thép doc nhom All co:
R, =R,.=280Mpatra bang ta co: 5 = 0,623 a = 0,429

5.1.1.Tinh todn cét thép cho phan tir ¢ét 6
a, S("i‘liéu tinh toan:
- Chi€u dai tinh toén : 1o = 0,7H = 0,7 x 4,5 = 3,15 m =315 cm.

- Gia thiét chiéu day 16p bao vé: a=a’=4cm — hy=h-a=60-4 =56 cm.

- Khoang cach giira hai truc cbt thép: Z, = hy - a’= 56 - 4 =52 cm.
-0 manh: A, = IF°=315/60=5.25<8

— bo qua h¢ s6 ubn doc. Léy hé sb anh huong cua udn doc n =1
- Do léch tAm ngau nhién :
1 1 1 1
e, =max| —H,—h. |=max(—=.530; —.60) =2 cm
600 30 600 30
N1 lyc dugce chon tir bang t6 hop noi lyc va duoc ghi chi tiét & bangl4
Cadc cap ngi luc bdt lgi nhat cho cot Cé

lll?é/u Ky 2 € = M

Céi) higu ¢ | bac diém cua | M N N e e, = max(e, e,)
néi Eang to | cap Noi luc (KN.m) | (kN) (cm)

luc op

1 69 ||M| _=e. |1195 |977.58 |12.2 10.2

2 6-14 N max 112.73 | 1170.6 9.6 9.6

3 6-12 M,N 16n 113.73 | 1076 10.56 10.56

b, Tinh toan cot thép ddi xing cho cip 1:
M= 119.5 (kN.m) = 1195000 (daN.cm)
N=977.58 (kN) = 97758 (daN)
-Dbo I¢ch tam : e=7ng, +g—a:1.12,2+6—20—4:38, 2cm

- Sir dung bé tong cap do bén B20, thép AIl — &, = 0,623
- Gia thiét bai toan léch tdm 16n :

N 957758
" Rb 115.22
Tatinh &r.hy =0,623.56 = 34,88cm

- X =37,8cm
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Xdy ra truong hop X > &.h, =25543cm ( Nén 1éch tam be).

tinh lai x
X = [ &, + (1-£,)/(1+50(eo/h)’] = 28,4

thda mén & .h, <x<h, =56cm

-Tinh :
Ne-R, bx(h —2) 97758.256-115.22.28,4.(56 - 28, 4)
A=A= 2 — 2 _11cm’
R,.(h,—a) 2800.52
¢, Tinh toan c6t thép ddi xieng cho cip 2:
M= 112,73 (kN.m) = 1127300 (daN.cm)
N=1170,6 (kN) = 117060 (daN)
-DPo léch tam : e=7g, +g—a=1.9,6+§—4= 28,1cm
- Sir dung bé tong cap do bén B20, thép AIl — &, = 0,623
- Gia thiét bai toan léch tam 16n :
N 117060
—>X= = =34cm
R,b 115.30
Tatinh &;.h, =0,62341=25543cm
Xay ra truong hop X > &.h, =25543cm ( Nén 1éch tam bé) .
Tinh x =[&,+ (1- £, )/(1+50(ep/h)?] = 25,6
— X =25,6cm
Véi x thda man & .h, < x<h, =56cm
-Tinh :
X 25,6
N.e—R,bx.(h ) 106391.28,1-115.22.25,6.(56 — ~—~)
A=A-= 2 ~117060 2 _-7,7cm’
R,..(h, —a) 2800.52

d,Tinh cdt thép cho cip 3:
M=113,73 kN.m = 1137300 daN
N= 1076 kN=107600 daN

e:ne0+g—a:1.10,56+6—20—4:29,060m

N 107600
"Rb 11530
Xay ra truong hop X > &;.h, =25543cm (Nén 1éch tam bé).
Tinhx =[&,+ (1- £, )/(1+50(ep/h)?] = 29

31cm

— X

Tinh duoc x = 29 (cm) thod man &,.h, < x <h, =56cm
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N.e— R, b.x.(h, —)2‘) 107600.29,06—115.22.29(56 — 22)

R..(h,—a) 2800.52
Xac dinh gia tri ham luong cdt thép ti thiéu thep do manh A :
I, 315 315
" r 0,288b 0,288.22
A €(3583) > u,,, =0,2%
Ham luong cbt thép :
7,7

=2 100% =7 100%=0,6% > . —0,2%
bh 30.41

*Nhan xét:

=4,6cm?

=49,7¢cm

(0]

Cap ndi luc 3 doi hoi luong ¢t thép b tri 1a 16n nhat. Vay ta bd tri cbt thép cot C2

theo A = A =7,7cm?
Chon 3¢18

5.1.2.Tinh todn cét thép cho phan tir cét C11: bx h =22 x 30 cm

a. S6 li¢u tinh toan:
- Chiéu dai tinh toan: 1, = 0,7H = 0.7 x 4.5 = 3,15 m =315 cm.
- Gia thiét chiéu day 16p bao vé:
a=a=4cm —» hy=h-a=30- 4=26cm.
- Khoang cach giita hai truc c6t thép: Z, = hg - a’ =26 - 4 = 22 cm.

l, 315

- DPomanh: A,=->=—=105>8
30

h

Phai xét dén hé sb udn doc.
- Do léch tdim ngau nhién:
Cac cap ngi lyc bdt lgi nhat cho phan tw cot 11

Ky AR M
higy | KV hitu o Ddc diem |, N © TN e, =max(e, e,)
cap noi | P4ng  tojcua cdp | g | eN) € |
| 4p e hop Noi luc ' (cm)
uc
1 11-11 Emax 0.5 2412 0.02 0,75 | 0.75
2 11-9 Mmax 9.86 22521 |43 0,75 [ 4.3
3 11-14 Nmax 8.6 270.36 | 3,2 0,75 | 3,2

b, Tinh toan cot thép ddi xing cho cip 1:

M = 0.5(kN.m) = 5000 (daN.cm),

N = 2412 (kN.m) = 241200 (daN.cm)

Lyc doc dudi han tinh theo cong thuec :
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_256E,J, 2,5.102.270.10°.19521

N =135451
o 12 3157
p_0.26+1050 0207510530 , .,
1,05, +h 1,05.0,75+30

E, = 27.10° MPa = 270.10° (daN.cm?)
M6 men quén tinh cua tiét dién :
= b_h3 22.30°
=5 "
=> As << (ratnho)
tinh tuong tu cho cac cép 2,cap 3, tadugc:
-Cap2:As=0,96 cm2
-Cap3:As=1,053 cm2
=>Bé tong du kha ning chiu luc lay theo cdu tao chon As=1,053cm?
- Cot ¢o6 bé rong b>20cm nén can bé tri 2016 theo diéu kién cau tao co

As=4,02cnt >21nT cho phin tir cot 3.

- Céc phan tir cot con lai dugc bd tri gidng nhu phan tir cot 11.

=19521,3 (cm*)

5.1.3. Tz'n,h todn cot thép cho phan tir cét C8: bx h = 22 x 50.
a. SO0 li¢u tinh toan:
Chiéu dai tinh toan |, =0,7H = 0,7.3,6 = 2,52(m) = 252(cm)
Gia thiétchoa=a’=4 cm — h, =h—a=50-4=46(cm)
Z,=h,—a=46-4=42(cm)

a g 252
D06 manh ih’— W 50 5.04 (C,m) <8
B0 qua h¢ s6 anh huong cua uon doc.
Lay h¢ so0 anh hudng cua uon doc la n=1
D6 léch tAm ngau nhién

1

e, = max(i H ;i h.) = max(i.360;—.50) =1,6cm
600 30 600 30

Noi luc dugc chon tir bang to hop noi luc va duoc ghi trong bang 16
Cac cap ngi luc bdt lgi nhat cho cot C8

e AN R M
Ky hitu| Kyhigu o Die ditm [y |y el e e
cap ngi|bang to|cua cap (kN.m) | (kN) e, !
luc hop Noi luc ' cm

1 8-11 emax 55,15 619.8 8.9 1.6 8.9

2 8-11 Nmax 49.6 628.6 7.9 1.6 79
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3 8-13 Mmax | 88 618.24 | 1423 |16 |14.23

b. Tinh c6t thép ddi xing cho cip ndi lwc 1:
M= 55,15 kN.m = 551500 daN.cm
N=619,8 kN = 61980 daN
e=rn., +g—a:1.8,9+%—4:24,9(cm)
Sr dung bé tong cap do bén B20, thép AIl — &, = 0,623
(N _ 61980
R 11522
2a =8<x<&;.h) =22,4cm
Nén léch tam 16n ldy X, = x =1835cm

=21,56cm

)

N.e— R, bx.(h, —;) 61980.24,9—115.22.21,56(46 — 21,256

Tinh A=A =

R..(h,—a 2800.42 ==
sc'( O_a) ' (rr?'ltnhé)

c. Tinh thép dbi xirng cho cip ndi lwe 2:

M= 49,6 KN.m = 496000 daN.cm

N=628,6 kN = 62860 daN

e=17.e, +g—a=1.7,9+%—4: 23,9(cm)

St dung bé tong cap do bén B20, thép AIl —s &, =0,623

N 62860

— X = =
R, b 115.22

=21,86cm

Ne~R,bx(h,~) 62860.23,0~115.22.21,86.(46 - 21,86

, 2 2
=A = = =0.8cm
A=A R,..(h,—a) 2800.42

d. Tinh thép di xitng cho cip ndi lwe 3:
M =88 kN.m = 880000 daN.cm
N =618,24 kN = 61824daN

e=n7e, +g—a :1.14,23+5—20—4= 30,23(cm)

St dung bé tong cap do bén B20, thép AIl - &, = 0,623

Sx= N _ 61824 5 5em
R,b 115.22
X
N.e—-R,.bx.(h-7) _ _
Tinh: A = A = 2’ _61824.30,23-11520215.(46-215/2) .,

R..(h,—a) 2800.42
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- X4c dinh gié tri ham luong ¢t thép t6i thiéu thep d6 manh A :
b 252 252 .

r 0,288b 0,288.22
A e(3583) -, =0,2%
- Ham lugng cét thép :

A 3,4

100% = —"—.100% = 0,37% > s, = 0,2%

b.h, 25.46
Nhan xét :
Cap ndi lyc 3 doi héi lugng cot thép bo tri 1a 16n nhat. Vay ta bo tri cot thép cot 11
theo A = A =3,4cm?

Chon 2¢16 cO A =4,02cm’® > 3,4cm?

/L[:

5.1.4.Tinh todn cért’thép dai cho cot:
- Buong kinh cot thép dai :

by = (¢maXA);5mm) = (27?;5mm) =5mm . Ta chon c6t dai $6 nhom Al

- Khoang cach cot dai “s”:
- Trong doan ndi chong cbt thép doc:
s<(104,,,; 500mm) = (10.16,500mm) = 160(mm)
Chon s = 100 (mm).
- Cac doan con lai
S< (15, ; 500mm) = (15.16,500mm) = 240(mm)
Chon s =200 (mm)

5.1.5. Tinh todn cdu tao mit géc trén ciing
Nut gbce 1a nat giao gitra:
+ Phan tir ddm D20 va cot C5
+ Phan tir ddm D25 va cot C15

\ . . €
Chiéu dai neo c6t thép & nut goc phu thude vao ty s6 —>
cét
Duya vao bang t0 ho’pln@i lyc cdt, ta chon ra cdp ndi luc M, N cua phén tu cot C5
c6 d6 1éch tam ey 16n nhat. D6 1a cap 5-11 ¢c6 M = 60,76 (kN.m); N = 107, (kKN) c0 eq
6, 46,4

=49,99 ,(cm) — T B 0,928 > 0,5. Vay ta s& cau tao cdt thép nat gdc trén cliing

e
theo trudng hop co FO > 05

Dua vao béng’ td hop noi luc ta chon ra cdp nodi lyc M, N cua phén tir C15 ¢6 do léch
tdm ey 16n nhat. D6 1a cap 25 — 10 c6 M = 0,69 kN.m; N = 1,99 kN c6 eq = 34,67 cm
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€ 4,67 ; ;
—> ﬁ:% =1,57 > 0,5. Vay ta cling s€ cau tao cot thép nut géc trén cung nay theo

truong hop co e_l’;) > 0,5.
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CHUONG 6. TINH TOAN CAU THANG BQ

6.1. So' do tinh va sb liéu.

2530

o

OB == ———— 5 = §

|| | | n

| /| i n

\ | || M

| ey g
g 8 \ | % 1 2
I i

| ——_————— 8

\ It cT1 “ ||

\ N | M

\ ] | M

AN | ]
GRS S == e el
110 s 2080  11d)li10 3300 11d]l10 1040]li10
120,22 2080 2 3300 20 1040 110

7200 i

@ @)

+ Cu thang ¢ 24 bac, hy=15cm, b,=30 cm

Vit liéu: Bé tdbng B15
R,=85KG/cm?

R=7.5 KG/cm?
+ C6t thép ding nhom Al All

RA=2100KG/cm?, R =2700KG/cm?

Kich thudc
Sino=— 8 _oa47:
3.32+1.8°
36 _ogus

COSO= ———=
J1,8° +3,3

+ Chu tao bac thang.

- Lop granitd day 2 cm
Vira 16t day 6=1,5cm
- Bac xay gach

Vira trat 6=1,5cm
Ban BTCT hy,=10cm
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6.2 Tinh dan thang.
6.2.1. So dé tinh.
l,=3.3/0.894 =3.69 m
1;1=1,8m
Xét ty s6 1,/1,=3.69/1.8=2.05>2
Tinh toan ban thang theo ban loai ddm. Ban lam viéc theo 1 phwong
Cit 1 dai ban c6 bé rong Im
6.2.2. Tai trong.
a. Tinh tai
1/Trong luong ban than
g1 = Nypb.h=2500*%1.1*1 *0.1 =275 kg/m
2/Trat bung thang
g> = ny,b.h,=1800*1.3*1*0.015 = 35.1 kg/m
3/ Tai trong bac gach
03 = Nygh.hy=1800*1.1*1*0.5*0.3*0.155/0.34 =135.4kg/m
4/Tai trong gach va vira 16t
04 = Nygh.hy=1800*1.2*0.03*(0.155+0.3)*1/0.34= 86.72 kg/m

b/Hoat tai

P =300*1.2=360 kg/m LT

Téng tai trong : )

q =275+35.1+135.4+86.72+360 = 892.2 kg/m / 1800
Tai tac dung vudng goc voi dan thang )

Gu = (.C050=0.8922*0,894=0,757 T/m %W
6.2.3. Noi luc.
So @b tinh.

Ban thang duoc tinh theo nhu dim don gian chiu tai trong phan bd déu.
Chiéu dai tinh to4n:
|1:1,8 m

m=ddl® _0.757*1,8°

=0,22 Tm
11 11

6.2.4. Tinh todn cét thép.
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Dung ¢t thép nhém Al, Ra=2100KG/cm?
Bé tong B15, R,=85 KG/cm?
Chon chiéu day ban thang h=10cm, a=1,5cm, hy=8,5cm
+ Tinh toan c6t thép theo so dd khép déo
M 18000

_ _ =0,029  =>¢ =0.987
@~ R bh?  85x100x8.5° :
Ao M 18000
R.&h,  2100x0,987x8,5 450 450
S+
R, 1,02*100% 06200 p@200
Us e *100% = 2= 27 _( 1239 i R W
bh, 100*8,5 8% e e
$6a150 200
Chon thép 6 A=0,283cm? = Z ’
0,283*100
Khoang cach a=T =27.7cm 220 1800 ‘hl‘#
—> B4 tri $6 al50mm bfin ®an thang

Phén ndi luc gsina do bé tong va cdt thép ciu tao chiu

o Cot thép 4m va thép cdu tao chon ¢6a200

6.3. Tinh c6n thang.
Ta tinh c6n thang nhu 1a dAm don gian gdi 2 dau 1én dam chiéu nghi va dam chiéu t4i.
6.3.1. Kich thuoc.
Chon tiét dién con thang: b*h=110*250 mm
Thoa man hy= (1/15+1/8)l b= 8 +15cm
6.3.2. Tai trong.
+ Tai trong ban than: q;=0,11*0,25*2,5*1,1=0,076

T/m

+ Tai trong do ban thang truyén vao: 0,=0.892 *1.8/2=0,669T/m

+ Tai trong cua lan can: [ . |
05=1,1*0,06=0,066T/m /

T Tréat con: }U

q4=1.800*%1.3*0.01*(0.25+0.11+0.15)=0.012 T/m
Tong tai trong tac dung 1én c6n thang
g= q:+0,+q3=0.076+0.669+0.066+0.012 =0.803

T/m |
M=q 178
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Quy vé tai trong vudng goc véi con
0w=g.c0sa=0.803 *0.894=0,698 T/m

6.3.3. Xac dinh noi lyc.

Momen cua con thang duge tinh nhu dam don gian

2 dau gbi twa c6: Mpax= qtt|2/8

It = 3,6/0.894 =4,02 m

Luc cat Q duoc tinh bang cong thire: Quax=0l/2

2 * 2
M= qtél _0.698%4,02" _ 451 Tm
*
o- q;I _ 0,6982 402 1101

6.3.4. Tinh todn cét thép con thang.
+ Thép chiu lyc chinh: Dung thép nhém AIl, R, =R, = 2700KG/cm?
+ Thép dai:  Dung thép Al, R,=2100KG/cm?
R,:=1700Kg/cm?
Bé tong B15, R,=85 KG/cm? R=7.5 KG/cm?
h=25cm. Chon l6p bdo v€ : a=2cm => hy=25-2=23cm

M 121000
_ - 0,245 =>¢ = 0,857
X~ R bh?  85x11x 23 ¢
Ao Mo 120000,
STR.Eh,  2700x0,857x 23

F %1009
u =" w1000 227AT100% _ ) g0

bh, 100* 23

Chon 1018 A= 2.54 cm? , thép phia trén dat 1914

+ Tinh cot dai con thang.
Qmax=1.19T

+ Kiém tra diéu kién han ché: Q< KoR,bhy Cho tiét dién chiu luc cit 16n nhit
KoRnbhp=0,35*85*11*23=7526,75 KG > Q,.x=1190 KG

+ Kiém tra theo diéu kién tinh toén: Q< 0,6Rybhq
0,6R¢bhp=0.6*7.5*11*23=1238,5 KG > Q15x=1190 KG

Vay béténg du kha niang chiu lyc cit.

Chon cdt dai theo ciu tao @6 v6i khoang cach s= min(0,5h ; 150) =150mm.
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ol4
10, +6.30
7 <€7::}
6a150
2 -
N
I
& ‘ —
1@1% ‘
c %t 5-5

1800

I 3300 |

bétrYthPpcénthang

6.4. Tinh toan ban chiéu nghi.
6.4.1. So do tinh va kich thuoc.

lo/1,=4,4/2,1=2,09 > 2 =>Tinh toan theo ban loai dim
- Tinh theo ban loai dim mét dau ké 1én tuong, 1 dau ké 1én dam chiéu nghi.Dé tinh toan
cit 1 ban rong b = 1 m theo phuong canh ngan.
Nhip tinh toan: 14=2,1-0,22/2=1,99 m
6.4.2. Tai trong.

Tinh tai.
Stt | Vat lieu Y(T) N d(m) Tai trong (T/m)
1 | Lop gach lat 1.8 11 0,015 0,0297
2 | Viralot 1.8 13 0.015 0.0351
3 |Ban BTCT 2,5 11 0,08 0,22
4 | Vira trat 1,8 1,3 0,015 0,0351

G=0.0297+0.0351+0.22 = 0,32(T/m?)
Hoat tai:  P=300KG/m?, n=1,2
Py=1,2*300=360KG/m”
g=g+p=0,32+0,36=0,68 T/m’
Cit dai ban rong 1m = g= 0,68*1=0,68 T/m.
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6.4.3. Noi luc.
Quan niém tinh toan: Coi dai ban nhu mot dam don gian 1 dau ngam, 1 dau khép, 1 dau

ké 1én tuong,1 dau ké 1én dam chiéu nghi.
q=0,68 T/m

NN ENRRRANEN

/17777

-Xac dinh ndi luc:
2 * 2
M= Jul” = 0.68*L79° 5 195 T
11 11 1790
6.4.4. Tinh todn cot thép.
Chon chiéu day ban h=10cm, a=1,5cm, hy=8,5cm

, M 19800
Ta co: = = =0,03 =>¢£ =0.985
@~ R bR 85x100x8.5° :
Ao M 19800
R.&h,  2100x0,985x8,5
* 0,
U= i*lOO% — M ~0,13%
bh, 100*8,5

Ta chon thép ¢6 a200 c6 A, =1,41 cm?

6.5. Tinh toan dam chiéu nghi.
6.5.1. Kich thudc

Dam chiéu nghi duoc ké 1én tudng chinh coi nhu 14 lién két khép.
Mo men & nhip lay nhu véi dam don gian

Chon kich thuéc dam :

hq=(1/8+1/20)4400=(550+220)mm —Chon hyg=500mm, by=220mm
6.5.2. Tai trong.
Tdi trong phdn bé déu
+Tai trong do ban thang truyén vao g=0 do ban lam 1 phuong
+ Tai trong ban than: g:=nbhy =1,1*0,22*0,5*2,5=0,3025 T/m
+ Tai trong hinh thang tir san chiéu nghi truyén vao:  p=2,1/(2*4,4) =0,23

9,=0.68*(1-2*0.23°+0.23%)=0,616 T/m
+ Tai trong tong:  0=0,+0,=0,3025+0,616 = 0,918 T/m
Tdi trong tdp trung : tir ddm cbn truyén vao
q*4.02*cosar  0,918*4,02*0,894
2

=165T

p:
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Nhip tinh toan 13y bang tam gbi tua 1én tudng

6.5.3. Noi luc.

Phén lyc tai gbi: R=p+ql/2=1,65+0,918%4,4/2=367 T

Mo men gilta nhip:

Mma=RI1/2 — p0.38/2-q1%/8=3,67*4,4/2-1,65*0.38/2-0,918*4,4*4, 4/8=5,54 Tm

Qma=R=3,67 T
6.5.4. Tinh todn cot thép. 165t 0.918t/m
Bé tong B15, R,=85KG/cm? R=7.5 KG/cm? J%
Ct thép nhom AlL R,=R,=2700KG/cm’ 40U
dai AL R =2100KG/cm?

a. Tinh cot doc chiu luc.

Chon 16p bao vé a=3cm — hy=50-3=47

M 554000
On~ 2~ 7=013
R,.b.n; 85x22x47
A= M _ 554000 — 4,69 (sz)
R;.£.h, 2700x0,93x47

4,69*100%

prar = 0% >Hn= 0,1%

Ham luong cbt thép p=

Chon 2¢18 As= 5,09 cm?
Cot thép cautao A= 10% Ag max
= Chon 2¢14 Iam cét gia
b. Tinh cot dai:
Qmax=3.67T
+ Kiém tra diéu kién han ché: Q < KyRpbhg
KoRnbh=0,35*85*22*47=30761 KG > Qs =3670  KG.Thoa mén diéu kién han ché
+ Kiém tra diéu kién tinh toan: Q<0,6Rybhg
0,6Rbhy=0,6*7,5*22*47=4653 KG > Q= 3670 KG
Vay bétong dit kha niang chiu lyc cit.
Chon c6t dai theo cdu tao @6 voi khoang cach s= min(0,5h ; 150) =150mm.
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6.6. Tinh todn dim chiéu téi.
6.6.1. Kich thuoc
Dam chiéu t6i dugc tinh theo so d6 dam don gian 2 dau ngam chiu lyc phan bd déu voi
nhip I= 4,4 m:
Chon kich thuéc dam:
hq=(1/8+1/20)4400=(550+220)mm — Chon hg=500mm, by=220mm
6.6.2. Tai trong.
Tdi trong phdn bé déu
+Tai trong do ban thang truyén vao g=0 do ban lam 1 phuong
+ Tai trong ban than: g:=nbhy =1,1*0,22*0,5*2,5=0,3025 T/m
+ Tai trong hinh thang tir san chiéu nghi truyén vao:  p=2.1/(2*4.4) =0.23
9,=0.68*(1-2*0.232+0.23%)=0,616 T/m
+ Tai trong tong:  =0;+7,=0,3025+0,616=0,918 T/m
Tdi trong tdp trung : tir ddm cbn truyén vao
q*4.02*cosar  0,918*4.02*0,894

= 5 > =1,65T
Nhip tinh toan 14y bang tam gbi tua 1én tudng 1.65T
6.6.3. Noi luc.
- Lyc téng cong: ‘
Minax = P*(3,6 - 0,38)/2 + gl°/16 = 1,65*(4,4 -0,38)/2 : 289, !
+0,918*4,4%/16= 4,43 Tm I 4400 I
Qmax =P +ql/2 = ,1,65 +0,918*4,4/2=3,67T “’Nh\ /m
6.6.4. Tinh toan cot thép. M= z/mW
B tong B15, R,=85KG/cm’, Rc=7,5 KG/cm? M=q1 7116
C6t thép nhém All. R=R,=2700KG/cm?
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dai AL R, =2100KG/cm’
c. Tinh cot doc chiu luc.
Chon 16p bao vé a=3cm — hy=50-3=47
M 443000

= - =0.11 => ¢ =0.946
On™ R phy?  85%22%472 ¢

M 443000
RN,  2700%0,867*47

4.02*100%
22*47

As = =4.02cm?

Ham luong cot thép u= = 0.38% >pmm= 0,1%

Chon 218 F,=5.09 cm?
Cot thép cAutao Ag> 10% A max
Chon 2¢14 lam cdt gia
d. Tinh cot dai:
Qmax=3,67 T
+ Kiém tra diéu kién han ché Q < KgRybhg
KoRnbh=0,35*85*22*47=30761 KG > Qs = 3670 .Thoa man diéu kién han ché
+ Kiém tra diéu kién tinh toan:  Q<0,6Rbhg
0,6R¢bhy=0,6*7,5%22*47=4653 KG > Qpnax= 3670 KG
Vay bétong dit kha nang chiu lyc cit.
Chon cdt dai theo ciu tao @6 v6i khoang cach s= min(0,5h ; 150) =150mm.

CHUONG 7. TINH TOAN NEN MONG
7.1. Tinh mong khung truc 5

7.1.1. Biéu kién dia chat cong trinh:

Theo béo cdo két qua khao satdja chat cong trinh trong giai doan phuc vu thiét
ké ban vé thi cong. Khu dat xay dung twong dbi bang phang, dugc khao sat bang
phuong phéap khoan, SPT. Tir trén xudng dudi gdm cac 16p dat cé chiéu day it thay
d6i trong mat bang.

Lép 1: Cat hat trung ¢ chiéu day trung binh 2,5m

Lép 2: A cat co chiéu day trung binh 4,5m

Lé6p 3: A sét co chiéu day trung binh 5,5m

Lé6p 4: Sét chit co chiéu day chua két thiic trong pham vi hd khoan sau 40m.
Muc nudc ngam gip ¢ do sau trung binh 6,0 m ké tir mat dat thién nhién.
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BANG CHI TIEU CO LY CUA CAC LOPPAT
A 12 ) Li Ytn h W (Wi Wy tc Cc* E m
STT) Tenlopdat | o henmelknime| % [ 9% | % |® |kpa| V| MPa | MPa?
1 |Cathattrung| 251] 195 | 25 [ 18 | - | - [35] 2 [38] 40 [ 0,04
2 A cét 451192 | 26 | 19 [25] 18 [25] 6 [21] 18 | 0,09
3 A sét 55| 190 | 265 | 18 |24]145[21| 12 [ 25| 27 | 0,04
4 Sét o | 189 | 26,7 | 22 [34] 20 [22] 15 27| 30 | 0,07
7.1.2.D4nh gia dat nén :
a.Lop 1: cat hat trung, chiéu day 2,5 m.
-Ty trong:
ath By
Vo 10
-Hé sb rong tu nhién.
0,
o — Ay,.(1+0,01W %) 1 2,5x10x%(1+0,01x18) 1-0513.

0

Ve

It.

-Modun bién dang: E=40MPa>5MPa.

tn

19,5

E=0,513<0,55 > cat ¢ trang thai chat.
-Hé s6 nén lun: 0,01 MPa'<m=0,04 MPa'<0,09 MPa™_, Dit bién dang lun

=Lép 1 1a 16p cat hat trung, & trang thai chit, c6 bién dang lin it, tinh nang xay
dung tot. Do d6 c¢6 thé 1am nén cho cong trinh.

b.Lép 2: Acat, chiéu day 4,5 m.

-D0 sét:

-Ty trong:

g W-W, _19-18
W, -W, 25-18

Vn

-H¢ s6 rong tu nhién.

0

7 200 g
10

Vin

-Trong luong riéng day noi:
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0,14

3

o - Ay,.(1+0,01W %) 1 2,6x10x(1+0,01x19)
19,2

-1=0,6115
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_(A=Ur, _R6-D10 g g3 kn/m?)
1+e 1+0,6115
-Hé s6 nén lin:m=0,09 MPa™ _, D4t ¢6 bién dang lun trung binh.
-Modun bién dang: E=18MPa>5MPa.
= Lép 2 1a cat pha déo c6 kha ning chiu tai trung binh, bién dang ltn trung binh,
chiéu day 16p dit ciing twong ddi 16n. Do d6 khong thé 1am nén cho cong trinh.
c.Lop dit 3: Asét, c6 chidu day 5,5m.

ydn

-D0 sét:
g W-W, _18-145
W, -W, 24-145
-Ty trong:
a=Tn 25 565
v, 10
-Hé s6 rdng ty nhién.
0
- Ay, (1+00W%) | 265x10x(1+001x18) | o .o,
Vi 21,5
-Trong luong riéng day noi:
y 877, (285010 g ap500n /me)

l+e 1+0,454
-Hé s6 nén lin: 0,01 MPa'< 0,04MPa'<0,09 MPa™ _, DAt c6 bién dang lun

it.
-Modun bién dang: E=27 MPa>5MPa.
= Lop 3 1a 16p sét pha déo ctrng c6 kha nang chiu tai 16n, tinh nang xay
dung t6t.
d.L6p dat 4: sét, c6 chiéu day rat 16n
-D0 sét:
g W-W, 22-20
W, —W, 34-20
-Ty trong:
a=Tn B o7
7o 10

-H¢ s6 rong tu nhién.
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Ay...(1+ 0,01V %) 2,67 x10% (1+0,01x 22)
e, = —1=
Vin 18,9
-Trong luong riéng day noi:
_(A-Dy, (267-1).10
fo = e T 140,723
-Hé sb nén lan: 0,01 MPa™< 0,07MPa'<0,09 MPa™ _, Dit c6 bién dang lin

-1=0,723

=9,69(KN /m?)

-Modun bién dang: E=30 MPa>5MPa.

= Lop 4 1a 16p sét déo cung c6 kha nang chiu tai 16n,
7.1.3.N0i lyc tinh toan mong va phuong an mong:
a. NoOi1 luc tinh toan
Nhiém vu duogc giao thiét ké mong cua khung truc 5.
Noi luc tinh toan & chan cdt theo td hop co ban theo két qua giai khung. Noi lyc &
mong con tinh thém 16p dat dip & trén mong, try, giang mong va tudng xay trén
giang mong.
T6 hop luc cat: Tir két qua giai khung bang phan mém etap ta c6 bang to hop luc
ct sau:
& dy ta tinh toan cho moéng dudi cot C6 va C11 dé b tri cho cot D va C vi ¢ ndi
luc gan twong duong nhau
Do khi tinh todn khung ta dung tai trong tinh toan nén noi luc trong khung l1a no1
luc tinh toan, dé c6 duoc ndi luc tiéu chuan dé tinh toan ta co thé léy:
Noi luc tiéu chuan = ndi lyc tinh toan / 1,15

NOI LUC TINH TOAN - NQI LUC TIEU CHUAN

T6 hop tinh toan T6 hop tiéu chuan
Mon
I MotTm) | NY(T) [ QT | MeS(Tm) | NS(T) Qu(T)
TrucC | 0.98 225 | 043 0.85 195 0.37
TrucD | 119 117 12 10.34 101.74 1.04

Tai trong thang dimg tai cdc nut khung (chan cot): Chi yéu la do tai trong tudng,
cot tang 1 va gidgng mong truyén vao. Tai trong tudng dugc tinh truc tiép khong
quy doi.
+ Nut cot truc C:
- Trong luong giang mong truc 5 (25x30)cm; dai 3.3m:
Gy =1,1.2,5.0,25.0,3.9,6= 1,98 (T)
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- Trong luong tudng xay trén gidng mong truc 5: Tudng gach dng day 200, cao
4,5m (tru chiéu cao cua dém), dai 7,2m:
G; =1,465x3,3=14,06 (T)
= Tai trong tap trung tainut 1: P1=22,5+1,98+14,06 =325,71(T)
+ Nut 2 (Cot truc B):
- Trong luong 2 giing méng truc 5 (25x30)cm; dai 12,6 m:
Ggs = 1,1.2,5.0,25.0,3.12,6= 2,59(T)
- Trong luong tuong trén giang mong truc 5:
G;=1,465.12,6=18,46 (T)
= Tai trong tap trung tai nut 2: P2 = 117+18,46+2,59=138.05(T)

BANG NOI LUC TIEU CHUAN VA TINH TOAN CUOI CUNG

T6 hop tinh toan T6 hop tiéu chuan
Moén
SIMETm) | NGM) | QM | MSTm) | NST) | QoY)
Truc C 0.98 38.54 0.43 0.85 33,5 0.37
Truc D 11,9 138.05 1,2 10.34 120.04 1.04

b. Lwa chon phuong an mong:

Lya chon phuong an thiét ké mong dua vao diéu kiénn dia chit cu thé cua cong
trinh c¢6 chtl ¥ dén kha nang tai chinh va phuong tién k¥ thuat dé dua ra phuong &n
mong hop ly.

+) Phuong &n méng nong:

Moéng nong chi pht hop cho nhitng cong trinh c6 tai trong tinh toan nho, diéu
kién dia chat t6t. N6 khong hop 1y khi ap dung lam méng cho cong trinh nay, vi
cong trinh nay thudc loai cong trinh cao ting co tai trong tinh toan 16n.
+) Phuong 4an mong sau:

Mong sau ¢6 nhiéu vu diém hon so véi méng noéng, khdi lugng dao dap giam,
tiét kiém vt liéu va tinh kinh té cao. Méng sau thiét ké thudng 13 mong coc.

Coc ép: khong gay 6n va chan dong cho cac cong trinh 1an cén, coc duge ché tao
hang loat tai nha may va chat luong coc duge dam bao. May moc thiét bi thi cong
coc ¢p don gian, ré tién.
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Nhuoc diém cua coc ¢ép la suc chiu tai cua coc bi han ché do diéu kién luc ép
ctia may khong 16n. S6 luong coc trong mot dai nhiéu, chidu dai coc 1on.

Coc khoan nhdi: Strc chiu tai ctia coc 16n, thi cong khong giy tiéng on, rung
dong trong diéu kién xay dung trong thanh phd.

Nhuoc diém cua coc khoan nhdi 1a bién phap thi cong va cong nghé thi cong
phtc tap, chit lugng coc thi cong tai cong truong khéng dam bao, gia thanh thi
cong cao.

Qua cac phuong an da néu ¢ trén thi phuong phap coc ép 1a phu hgp hon ca.

Tinh toan thiét ké mong dudi khung truc 5 gdm méng MD5, MC35,
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MUI COC CAM VAO LGP DAT THU 4( 16p sét).

7.1.4 Thiét ké méng cdt truc 5 (Mong MD5):
a. NO1 luc tinh toan

T6 hop co ban tac dung 1én dinh moéng:
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N = 138.05 (T)
M"=11,9 (Tm)
Q"=12(T)
T hop tiéu chuan tac dung 1én dinh méng :
N = 120,04 (T)
M® = 10,34 (Tm)
Q“=1,04 (T)
+) Chon vat li¢u lam mong:
- Bé tong B20 ¢6 : R, = 11,5 (MPa);
- C6t thép AIl co R, = 280 (MPa).
- Coc bé tong cdt thép co kich thude 300 x 300.
- Chiéu dai coc chon : 1= 16 (m).
- Poan coc ngam vao dai 15 (cm) va pha v& bé tong dau coc motdoan 35¢cm
cho 16 ra cot thépdé lién két voidai
- Coc ma sat ha bang mdy ép coc.
- Thép doc chiu luc cta coc 1a thép 4 @ 16 c6 A; = 8,04 (cm?).
+) Xac dinh chiéu sau dat dai coc:
Véi gia thiét toan bo tai trong ngang do dat tir ddy dai trd 1én chiu nén chon
chiéu siu dit dai phai thoa man diéu kién:

H

Trong do:
@ : gbc ma sat trong cua 16p dat tai ddy dai ¢ =g, =22°
Z H = Qu = 0,636: Tong luc x6 ngang 16n nhét tac dung lén dai
¥ : Trong luong riéng ca 16p dat tai day dai ¢, =19,5(kN/m?)

b = 1,8m: bé rong cta dai theo phuwong vudng goc v4i phuong cua luc x6 ngang.
0,636
19,5.18

=hs2 0,7.0,82 = 0,574 m.
Chiéu sau dat dai duoc tinh tir mit nén nha cos £0.000. Chon hy = 2,4 m.
Tinh tr mat datty nhién h = 1,2m déu cho tat ca cac mong trong khung D5.
c.Xac dinh strc chiu tai cua coc:
+) Theo vat liéu lam coc:

= Niin = 19(45-0,5.22).

=0,82(m)
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I:)VL = m@(Rb'Ab + RSCZ’A&)
Trong do:
¢: 12 hé s6 udn doc,p =1vi mong coc dai thép
m = 0,85: hé s lam viéc
Vay R, =0,85.1.(11500.0,09 + 280000.8,04.10™) = 1071 kN=107,1(T)
+) Theo dat nén:
P, =m.(mz.RF+u> mg.fl)
i=1
( Sach nén méng va tang hadm nha cao tang — Nguyén Vin Quang).
Trong do6 :
m =0,7 :-H¢ sb diéu kién lam viéc cua dat nén
mr = 1,2; mg =1 : hé sb diéu kién 1am viéc cta dat, phu thudc vao
phuong phap ha coc.
R = 6120 (kN/m?) (tra bang 6-2 hudng dan dd 4n nén, moéng va noi suy ).
F : tiét dién ngang chén coc.
u : chu vi tiét dién ngang chén coc.
fi: luc ma sat giéi han don vi trung binh cua cac 16p dat xung quanh coc (tra bang
6-3 hudng dan d6 an nén va mong).
li: chiéu day 16p dat dang xét

Hoadng Hitu Tudn - XD1501D

Loai dat li(m) zi(m) B f( kN/m?) | fi.li( KN/m)
Cat hat trung 1,3 2,5 chat 31 40,3
1,5 4,0 0,143 41 54
A cét 1,5 5,5 0,143 45 67,5
1,5 7,0 0,143 49 73,5
1,5 8,5 0,25 50 75
A sét 2,0 10,5 0,25 53.5 107
2,0 12,5 0,25 55 110
1,6 14,1 0,143 60 96
Sét 1,6 15,7 0,143 62 99,2
2,0 17,7 0,143 64 128
Tong 850,5
Thay vao cong thuec trén ta co:
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Ps=0,7(1,2.6120.0,09 + 0,6.850,5) = 819,9(kN) = 81,9(T)
Vay stc chiu tai cua coc: Pt = min( Py;,P4) = P4 = 81,9 (T)
¢.Xéacdinh s luong coc:

_ BN 1,5x138,05

" [P] 819
Léy s6 cocn, = 4 coc va bd tri cac coc nhu hinh vé dudi
300 1200 _ 300100

“1 1 |1l

=2,52 coc

3 =1 =11
- || -
LT ‘--J B--

800

2200

3 o]
R r==t==y
- i+ 44—
g ool teedend

100

SO PO BO TRi COC MONG MD5
Trong lugng tinh toan ciia dai va dat trén dai :
Ng" = n.F¢ hyw = 1,1.(1,8.2,2).2,4.2,0 = 20,91 (T)

7.2.1.Tinh toan va kiém tra méng coc:
a.Kiém tra tai trong tac dung 1én coc:
Khi méng chiu tai trong I¢ch tam thi xdy ra hién tuong mot s6 coc trong mong chiu
nén nhiéu, mot sd coc chiu nén it, tham chi bi nhé.
Luc doc tinh toan xac dinh dén cbt dé dai :

N" = 138.05+20,91=158,96(T)
M6 men tinh todn x4dc dinh tuong ung vai trong tam dién tich tiét dién céc coc tai
dé dai :
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M" = M+ Q%h = 11,9+6,36.1= 18,26 (T.m)
Luc truyén xudng cac coc diy bién :
N MyX.,, 158,96 18 26x0,65

Ptt o
ey i 2 4  4x0,65

c X

i
i=1

P max = 46,76(T)
P in = 46,76 (T)
Trong lugng tinh toan cua coc :
P.=0,3.0,3.15,5.2,5.1,1 = 3,84 (T)

& day P"ax + Pc =46,76+3,84=50,06 (T) < P4 =81,9 (T)
nhu vy thoa man diéu kién luc max truyén xudng diy coc bién va
P",in>0 nén khong phai kiém tra theo diéu kién chéng nho.

— Piéu kién ap luc 1én coc dugc thod man
b. Kiém tra tai trong ngang tac dung lén coc:
Diéu kién: Ho< m.Hpg

Trong do:
-m = 1: Hé s0 di€u kién lam viéc
- Ho: 1a lyc x0 ngang tac dung 1én moi coc. Gia thiét tai trong ngang phan
bo déu Ién tat ca cac coc trong mong nén ta co:

H
HO:—Z =%:—6’36=1,59(T)
n n 4

- Hpg: Stre chiu tai trong ngang cua coc tmg voi chuyén vi ngang cua
dinh coc A =1cm, H,y dugc tra bang véi Pat dudi miii coc 1a dat cat pha sét o trang
thai déo cimg, tiét dién coc (30x30) cm, chuyén vi ngang A = 1cm

Ta duwoc Hyy=3T>H, =159 T= Diéu kién chiju tai trong ngang thoa man.

c.Kiém tra cuongdod cua néndat tai mat phéng mili coc:

Pé kiém tra cuong do cua nén dét tai miii coc, nguoi ta coi dai coc, coc va phr:in dat
gifra cac coc la khoi moéng quy ude. B lun cua nén mong coc dugc tinh theo do
lan cta nén khdi méng quy ude.

Goc ndi ma sat trung binh tiéu chuan tir day dai dén mili coc:
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e 2 A%l _35150+25.45+2155+14.42 . 40
th - - '
P! 1,59+4,5+5,5+4,2

Goi goc mo dé xac dinh mong khdi quy uée 1a o
Py 2044
IV

Kich thuéc day mong khéi quy wdc

H= 15,5 (m)
Ap=A; +2.Htgo =2,2+2.15,5.0,094= 5,114 (m)

By = B1 + 2.H.tgo = 1,8 + 2.15,5.0,094 = 4,714 (m).

For = AqwXBgw = 5,114.4,714= 24,12(m%
-Trong lugng khdi quy udc trong pham vi tir ddy dai tro 1én:
N, = Fyu Ny = 24,12.2,4.2,0= 115(T)
- Trong luong 16p cat hat trung trong pham vi tir day dai dén day 16p 4 cat (trix
phan thé tich do chd coc chiém).
N, = (24,12.1,3- 4.0,3.0,3.1,3).1,95 = 60,23 (T).
- Trong luong phan dat 4 cat trong pham vi mong khdi quy uéc .
N3 =(24,12.4,5 - 4.0,3.0,3.4,5).1,92 = 205,28 (T)
- Trong luong phan data sét trong pham vi mong khoi quy ude.
N, = (24,12.5,5-4.0,3.0,3.5,5).1,9 = 248,29 (T)
- Trong luong phan dat sét trong pham vi mong khdi quy uée.
N5 = (24,12.4,2-4.0,3.0,3.4,2).1,89 = 188,61 (T)

-Trong luong coc tir day dai dén mili coc
Ng*=5.0,3.0,3.2,5.15,5 = 17,44 (T)

= Tong trong lugng khdi mong quy udc 1a:

N =2N;°=60,23+205,28+248,29+188,61+17,44=719,85 (T)

Gia tri tiéu chuan luc doc x4c dinh dén day khéi mong quy wdc

Ntc:NOtc + Nqu:tc
=295+719,85=1014,85 (T)
M6 men tiéu chuan & day khdi méng quy uée:
M®=MF+Q; .h
= 10,34+5,54.1,2=16,98 (T.m)

Do 1&ch tam :
_M® 16,98
~ N™ 1104,85

=536° - tg, = 0,094

=0,015(m)
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= Ap luc tiéu chuén ¢ day khdi mong quy woc 1a :

tc
oo = N° g, 6ey 1101485 6x0015 oo o
A, B, A, 2412 5,114
tc
oo _ N° 4 6ey 1101485, 6x0.015, . g/ o
A, B, A, 2412 5,114

o =42,075(T /m?)
d. Cudng d6 tinh toan cta dat & day khdi quy uéc :
Xéc dinh strc chiu tai tinh toan ctia dt nén duéi ddy mong khdi quy uée:
Ap dung cong thic:
. =M(AB,,.7; +B.q, +DC")
Trong do:
- By, =4,714(m)
- Qo = y3.Hqu = 1,89.16,7 = 31,563(T/m°)

- Ci'= 0,015 MPa = 1,5(T/m?)
- oy =22°
Tra bang (2.4-SGKNM) ta c6: A =0,61; B = 3,44; D = 6,04;
m = 1: Hé s6 1am viéc
= R¥=1.(0,61.4,714.1,89 + 3,44.31,563 + 6,04.1,5) = 123,07 (T/m°)
o= 42,075(T/m?)<RY = 122,726 (T/m?)
o = 42,96(T/m*)< 1,2.RY =1,2.122,726 = 147,271(T/m?)
o = 41,19(T/m*> 0
Thoa min diéu kién.
e. Kiém tra lun cho mong coc:
- b6 lundugc tinh véi tai trong tiéu chuan.
- Ap lyc ban than dat taiday mong khdi quy udc:
o™=25.19,5+3,5.19,2+1.9,93+5,5.11,345+5,2.9,96 = 240,1 (kN/m?)
=24,01 (T/m?
g suat gy lun ¢ day khdi quy uéc :
Py = 0" - 6™ = 42,075 —24,01 = 18,065 (T/m?)
Nén dat bén dudi ddy méng quy wdc gan nhu 1a nén dong nhat vi vay ta dung
phuong phap dy bao ltn bang cach ap dung truc tiép 1i thuyét dan hdi .
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D0 lun cia mong cong trinh dugce xac dinh theo cong thirc:
S—a P, b.(L—1,)
EO
Trong d6: ®congt 12 hé s6 hinh dang. ®cons=1
b: chiéu rong mong b=1,8 (m)
to: hé s6 né hong 1o=0,25
E,=3000(T/m?)
y 18,065x1,8x% (1—0,25)
3000

D0 lun nho, vay thoa man.

S=1 =0,01(m) =1(cm) < 8(cm)

f. Kiém tra coc khi van chuyén va cau lap:
- Tai trong: q = K.F.y
Vi k= 1,5 1a hé sb tai trongdong= q = 1,5.0,09.25 = 3,375(kN/m)
+).Khi van chuyén: Kiém tra kha nang chiu lyc cua coc
- Khoang cach mdi gdi twra téi mat: a = 0,25.1 = 0,25.8 = 2(m) chon a = 2(m)
Cong thirc tinh m6 men 16n nhét do coc chiu:
M, =0,5¢.1* = 0,5.3,375.2° = 6,75(kN.m)
M = 0,125.ql> -Mg= 0,125.3,375.4°-6,75= 0

q=3,375kN
2000 L 4000 , 2000
7 8000 7
6,75kN.m
OkN.m

BIEU PO MOMEN CHIU LUC CUA CQC
- Oday cot thépddi ximg A, = 4,02cm?
- Ta tinhdugc kha nang chiu lyc cua coc nhu sau:
Mgh = Ra.As.(hp — %) = 28.4,02.(27 -3) = 2701,44(kN.cm) =27,014(kN.m)
Ta théy Mpnax<Mgn nhu vay cocdu kha nang chiu lyc

Hoadng Hitu Tudn - XD1501D
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+) Khi treo coc 1én gia bua:

- Ta st dung méc cau khi cau lap dé lam moéce cau trong lap dung. Mudn vay ta

can phai kiém tra kha niang chiu luc cta coc khi lap dung.
Cong thtrc tinh m6 men 16n nhét do coc chiu tai gilra nhip:
M, = 0,125.q.|2 - My/2= 0,125.3,375.6% — 6,75/2= 11,813(kN.m)

q=3,375kN

2000 |,

6000

8000

6,75kN.m

LN

103

M6 men Mp< Mg, => coc du kha nédng
chiu luc khi lép dung. Ta chi can dat 2
moc cau.

g. Tinh toan dai coc:

+)Tinh toén choc thung

Tinh toan chiéu cao dai coc theo diéu
kién choc thung:

- X4c dinh chiéu cao dai coc : Chon
chiéu cao dai coc hy = 1,0m 16n hon chiéu
cao ciia ngam va kich thudc 16n nhat cua
coc. V& thap dam thung thi thiy day thap
nam trim ra ngoai truc cac coc. Nhu vay
dai coc khong bi dam thung.
+) Tinh toén choc thung do coc gay choc
thung dai mong:

Ta kiém tra theo 2 phuong:

- Theo phuong canh dai cua cot:
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Mit phang nghiéng can kiém tra xuit phat tir mép trong ctia hang coc ngoai
cung dén mép cot; B =2.2m; hg= 1- 0,15 = 0,85m; ¢ = 0,35; c/hy=0,411; tra bang
ta duoc k=1,13.

Tai trong pha hoai:
Pnp= 2.Pmax = 2.78,18 = 156,36 (T)
Prp : té)ng ndi luc tai dinh céc coc nam gitra mép dai va lang thé choc thung;
ViB =2,2(m) < b+2.hy=0,6 +2.0,85 =2,3m
Diéu kién kiém tra :P,, < (b + b).ho.K.Rye = (0,6 + 2,2).0,85.1,13.90 = 242,05T
Vay mong khong bi choc thung.
- Theo phuong canh ngan ciia cot:
Mit phang nghiéng can kiém tra xut phat tir mép trong ctia hang coc ngodi cing
dén mép cot; B =2,2 m; ho= 0,85 m; ¢ = 0,25m; c/hy = 0,294;
tra bang dugc k = 1,24
Tai trong pha hoai:
Pnp= Pmaxt Pmin = 78,18+65,89=144,07(T)
Prp : téng ndi luc tai dinh cac coc nam gilta mép dai va lang thé choc thung;
ViB=18<a+2hy=04+2085=2,1m
Pnp=150,26< (ax + b).hg k.Ry: = (0,4 + 1,8).0,85.1,24.90 = 208,7(T)
Vay mong khong bi choc thung.
a3: tinh toan choc thing do Py gdy choc thung dai mong:
P, <0,75.R, .4(D+h,).h, < 39,8<0,75.4.90.0,85(0,3+ 0,85) = 264(T)
Vay mong khong bi choc thing
++) Tinh todn m6 men va thép dit cho dai
M, 7818
09.h,.R, 0,9.0,85.28000

coc.= A, = .10000 = 36,5(cm?)
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+ M6 men tuong Ung véi mat ngam I1-11:
M, = rl(Pz + P3)
& day P3 = P, = Prax = 78,18(T)
r,=0,5m la khoang céch tur tam céc cocdén meép cot
M, =0,5.2.78,18 =78,18 (T.m)
+ M0 men tuong trng vo1 mat ngam I-1 :
M =12(P1 + Py)
M,, = 0,45(78,18+65,89) =144,07 (Tm)
M, 78,18
® Asl = =
0,9.h,.R, 0,9.0,85.28000
Chon thép 12 ¢ 22 ¢6 A, = 45,6 (cm?). Khoang cach gitta tim 2 cbt thép canh
nhau: 200 (mm). Chiéu dai mdi thanh : 2,15m.
A, = My, _ 65,89
> 09h,.R, 0,9.0,85.28000

.10000 = 36,5(cm?)

.10000 = 26,6(cm?)
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Chon thép 104 20 c6 A, = 31,4 (cm?). Khoang cach gitra tim 2 cbt thép canh
nhau : 200 (m). Chiéu dai mdi thanh : 1,75m.

7.2.2.Thiét ké méng cdt truc 5(Méng MC5):
a. NO1i luc:
Theo sb lidu & bang noi luc thi cdp ndi luc truc 2 va truc 3 chénh 1éch khong qua
20% nén ta 1ay to hop 16n hon dé tinh mong cho ca 2 truc
T6 hop co ban tac dung 1én dinh méng truc C :
N"=38,54 (T)
M™ =0,98(T.m)
Q"'=0,43 (T)
T6 hop tiéu chuan tac dung 1én dinh méng :
N =33,5 (T)
M® = 0,85 (T.m)
Q“=0,37 (T)
b. Xac dinh s6 luong coc:
_ NY 3854
n, —ﬂ.? _1’5X81—,9 =0,70( coc).
Léy s6 cocne = 1 coc va bd tri cac coc nhu hinh vé dudi
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.
4300 L
3 6 85
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850

L

SO PO BO TRI COC MONG MC5

CHUONG 8. THI CONG PHAN NGAM

8.1. Gi6i thi¢u tém tit diic diém cong trinh.

Pay la cong trinh cong cong, ky tic x4 5 tang, duoc xay dung dé phuc vu nhu cau
sinh hoat, hoc tap cho sinh vién va giang vién truong Cao dang nghé Sai Gon.
Cong trinh Ky tac x4 cua trudng Cao dang nghé Sai Gon- Phuong Tan Chanh Hiép-
Quan 12- H6 Chi Minh, duoc thiét ké v6i quy mo twong dbi 16n gdm cac nha hgp khéi
v6i nhau thanh mot thé théng nhat . Tong chiéu dai nha 59 m, va chiéu rong 1a 17 m, nha
gdm 5 tang voi tong chiéu cao 14 18.9m vay dién tich mit bang xay dung cong trinh 1a
1000 m”.

+ Nha khung bé tong cot thép chiu luc cé xay chén tuong gach 220
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+ Mong coc bé tong cot thép dai thap dit trén 16p bé tong da mac 100, day dai dat
¢t -2,4m so véi cdt -0.5(Cét san nén) coc vuong bé tiét dién 30x30cm. Coc dai 16m
duoc chia lam 2 doan mdi doan dai 8m.

8.2. Piéu kién thi cong.

8.2.1. Piéu kién dia chat cong trinh.

- S6 liéu dia chat dugc khoan khao sat tai cong trudng va thi nghiém trong phong

két hop véi s6 lidu xuyén tinh cho thdy dit nén trong khu xay dung c6 16p dit c6 thanh

phan va trang thai nhu sau :

+ L6p 1 : Lop cat hat trung day 2,5m.

+ Lop 2 : Lop cat pha, déo day4,5m.

+ Lop 3 : Lop sét pha, déo cing day 5,5m.

+ L6p 4 : Lop sét, déo cung day vo cung.
8.2.2. Diéu kién dia chat thuy van.

+ Trong nén khong c6 nude ngdm néu co thi thip hon ddy hd dao.

+ Khu dat xay dung twong d6i bang phang khong san lap nhiéu nén thuan tién cho
viéc bd tri kho bai xudng san xuit. nim ké dudng giao thong din vao .

8.2.3. Tai nguyén thi cong.

Hién nay nha thau c6 luc lugng thi cong va thiét bi thi cong hoan toan dap tmg yéu
cau dat ra vé chat lugng va tién d6 thi cong cong trinh

Qua phén tich cho thiy c6 nhiéu thuan tién cho viéc lira chon phwong 4n to chirc
thi cdng nham muc dich nhanh nhat dam bao qui trinh k¥ thuat va chat luong cong trinh.
Song can luu y dén tinh hinh mua gié that thudng dé c6 bién phap thi cong thich hop.
8.2.4. Thoi gian thi cong.

Cong trinh c6 khdi lugng dd s0, nhiéu téng, dai, vi¢c tim giai phap thi cong t6i wu
1a v6 cung phirc tap, viéc tim ra giai phap thi cong ti wu 13 1am cho cong trinh thi cong
duogc diéu hoa vé nhan luc, cong viéc, vé viéc st dung vat li€u va gidm chi phi phy, giam
thoi gian thi cong. Nhung van dam bao tinh 6n dinh cho két cdu cong trinh.

Dé dam bao tién do thi cong trén ta phai ap dung cac cong nghé tién tién trong thi
cong, co gidi hoa trong qua trinh san xudt va thi céng, chuyén lao dong thu cong sang lao

dong bang may moc 1am ting nang suét lao dong va tiéu chuan hoa dugc chét lugng.
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8.3. Ldp bién phap thi cong.
Trinh ty thi cong phan ngdm tién hanh nhu sau:
- Cong tac chuén bi, xac dinh truc, tim mong, vi tri coc.
- ap coc.
- Pao dit hé méng.
- bap dau coc.
- D0 bé tong 16t mong.
- Gia cong va lap dung van khuon va cdt thép cta dai va gidng mong.
- P06 bé tong dai mong va giang mong.
- Lép dat hoan tra.
- Xay tudng c6 mong.
- LAp dat ton nén.

8.3.1. Lua chon phuong an ép coc.
Cé 2 phuong phap ¢ép coc:
- Ap trude: 1a bién phap ép coc trudce khi xay dung cong trinh. Sau khi ép coc xong méi
tién hanh thi cong dai coc va cac két cau khac ctia cong trinh. Trong ép trudc thudng sir
dung cac phuong phap sau:
+apam: 13 trudng hop ép coc khi chua tién hanh dao dit dén d6 sau day dai coc. Mudn
ép theo phuong phap nay can thém 1 doan coc dan co chiéu dai bang chiéu dai day dai
coc.
+ Uu diém ép am:

e  Dé dang ép duoc cac coc & goc cong trinh do khong bi can tré.

e  (Cong tac van chuyén may moc twong ddi thuan loi.

e (o thé ép coc ¢ nhirng noi c6 muc nude ngam cao.
Vay ta chon phuong an ha coc 1a phuong phap ép trude, st dung phuong phép ép am.
Dung ddi trong 1a cac khéi bé tong dic sin chd tir nha may dén.
8.3.2. Chon may ép coc.
+) Yéu cau dbi voi may ép coc:
- Lyc ép 16n nhat cua may phai thoa mén 16n hon hoidc bang (1,5 - 2,2) lan luc ép theo
thiét ké, trong thuc t& dé dam bao an toan khi ép coc va ké dén cac yéu tb bat loi trong
qué trinh thi cong nén chon bang 2 1an lyc ép 16n nhat trong thiét ké.
- Luc ép cua kich phai dam bdo tac dung doc truc khi ép ma sat va khong gay ap luc ngay
khi ép dan dén gdy mé men ubn doc than coc. Khi ép pit tong chuyén dong déu.
- Thiét bi ép coc phai c¢6 kha niang khéng ché duoc toc do ép.
- Pong ho do ap luc khi ép phai twong duong véi khoang lyc can do.
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- Gia tri 4p luc 16n nhat trén mit dong hd khong vuot quéa 2 1an ap luc do khi ép, dé dam
bao kha ning chinh x4c cta viée doc sb, chi nén str dung (0,7 + 0,8 ) kha ning toi da cua
thiét bi.
- Khi van hanh phai tuan theo diing cac quy dinh cua thi cong coc.
+)Xac dinh luc ép coc:
- Nhu trong phz‘in tinh mong ta da xac dinh dugc suc chiu tai ctua coc theo dat nén va vat
liéu nhu sau: Py, =200 tan ; P4, = 81,9 tan.
- Luc ép duoc xac dinh theo cong thirc: Py = K. Py
Voik=(1,5+2,2), Chonk=2
=> Py, = 2.81,9 = 163,8 tan
- X4c dinh duong kinh xi lanh:
Pray> Pap; Trong d6 Py, = 163,8 tin
- Chon thiét bi ép coc 1a hé kich thuy luc c6 Iyc nén 16n nhat cua thiét bi la:
P =200 (T), gdm hai kich thuy luc mdi kich ¢ Ppay = 100(T).
- Chon gid theo cong thuec:

tk
P ep

Dy, =2,|———
XL TP gy
Trong do : DXL : Puong kinh xi lanh cuia kich
ng=21asd qua kich co trong may ép
Pg: 4p luc 1am viéc cia may bom dau thuong 1y Py = 0,8 Py,
Py: ap luc danh dinh ciia may bom thudng chon Py = (210;310) Kg/cm?
—> Chon Py = 168 +248 kg/cm?— P4=240 Kg/cm?=2400T/m?

P
Dy =2 e _, | 1838 4 o08m~0.22m
TP 41y \T1.2400.2

Chon D =22cm.
Trén co sé tinh toan va diéu kién thyc té so do ép véi 2 kich thuy luc (n=2)

+ Chon mady ép nhan hi¢u ECT 30-94 do phong nghién ctru thir nghiém cong trinh cua
bai Hoc Xay Dung thiét ké va ché tao .

+ Cac thong s k¥ thuat ciia may ECT 30- 94
-Buong kinh pit tong : D =22 cm

_axD? 314x22?
'Fpittf)ng - 4 =

=380
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-Hanh trinh cta kich 1a : h, =1,30 m
-Ning suit ép coc toi da : 85 m/ca

8.3.3. Thiét ké gid ép va chon doi trong:

- vi tri dung ép duoc 4 coc dé rut ngan thoi gian ép coc.

- Vi cong trinh co $6 luwong coc 16n mdi dai co 4 coc ta thiét ké gia coc sao cho moi
Thiét ké gia ép co cau tao bang dam t6 hop thép t6 hop chir I, bé rong 25¢m cao

55cm, khoang cach giira hai dim d& ddi trong 2.5m

- S0 d6 bd tri gia ép :

1800

600

_|_
_|_

_|_
_|_

o 600.
m hd
N A
—]
<3c>cT
oS
S|
|| —
O
B
) 1000
5400

Tinh todn doi trong

1000

1850 |

Dung ddi trong 1a cac khoi bé tong co kich thude (3x1x1) m. Vay trong luong cla

mot khoi ddi trong 1a:
Pi=3x1x1x25=75(T).

Tinh‘toén €p coc O vi tri bat lo1 nhat (coc & goc)
So d6 tinh toan nhu hinh sau:
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9000
1000 1000 1000 _ 600 1800 ‘ 600

1500

tH
N
Q

1850

3000

]
&

A 3000 C

1500

5400

200

Diéu kién chéng lat theo phuong x :
Qx1.5+Qx8.1> P, x6.1

P,x6.1 _ 200x5,4

96 9
Diéu kién chéng 14t theo phuong y
Qx1,5x2 > B, x1,85

P x1,5
Q> e*’3 - 200’;1' 8 _12331(2)

Tur (1) va (2) =dbi trong mdi bén la: n>

Q> ~120T (1)

123,3

=16,44

= Chon mdi bén 17 cuc bé tong o
8.3.4. Chon can truc phuc vu cong tac cdu lap coc:
- Coc duoc van chuyén dén va dua vao may €p bﬁng cAu truc tu hanh.
- Can truc khi thi cong phai cau lip gia ép, cau ddi trong va cau lip coc.
- S0 d6 cau lip :
- Xéc dinh chiéu cao yéu cu (Hyo):
+ Khi cau lap gia ép: Hy=H_ +hy + hyt hg
Trong do: H, - Chiéu cao dit giaépH_ =0
h;- Chiéu cao an toan (nang cau kién cao hon vi tri lép dat) h; =0,5m
h,- Chiéu cao gia ép hy = Loge + 2hy + gy + 0,5m.
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V6i L Chiéu dai doan coc L, = 8m;
hy: Chiéu dai hanh trinh kich hy = 1,5m.
hq: Chiéu cao du trir hgy = 0,5m.
h,=8+2.15+05+0,5=12m.
hs- Chiéu cao treo budc hy = 1,5m
Hye=H_+h;+hy+h3=0+05+12+15=14m
+ Khi cau ddi trong: Hye=H_ + hy + hyt hg
Trong d6: H, - Chiéu cao cua ting d6i trong thi m-1 va dam ké. Tinh cho ting ddi
trong thu 3 H_ = 3,8 + 0,55 = 4,4m
h;- Chiéu cao an toan (ning cau kién cao hon vi tri lap dat) h; =0,5m
h,- Chiéu cao d6i trong h, = 1m
hs- Chiéu cao treo budc hy = 1,5m
Hy.=44+05+1+15=74m
+ Khi cau lap coc: Hyc=H_ +hy + hyt hg
Trong do: H, - Chiéu cao dit gia ép H = hge + 2hy + hgy
hak: chiéu cao dam ké hgy = 0,55m
hy: Chiéu dai hanh trinh kich hy = 1,5m.
hq: Chiéu cao du trir hyy = 0,5m.
H . =055+215+05%=4,1m
h;- Chiéu cao an toan h; =0,5m
h,- Chiéu dai doan coc Leoe=8mM
hs- Chiéu cao treo budc hy = 1,5m
Hye=H_ +h;+hy+h;=41+05+8+15=141m.
Vay Hyc = max{7,4m ; 14m ; 14,1m}= 14,1m.
+ Chiéu dai tay can yéu cu : vi khong c6 chudng ngai vét nén ta chon [ = 75°
L = (Hyc+ hy-c)/Sin75° = (14,1 +1,5-1,5 )/Sin75° = 14,6m
+ Bén kinh tay can yéu ciu :
Ryc = e+L.c0s75° = 1,5 + 14,6.c0s75°~ 5,2m.
- Xéc dinh trong lugng yéu cau. Trong lwong yéu cau ldy bang trong lugng ctia mot cuc
ddi trong Qyc = 7,5 Tén.
- Chon cau tryc banh 16p MKG63 ¢6 cac thong sb sau:
Linax =18m Hmax=18m
Rmax=18m Qmax= 10 Tan

8.3.5. Thi cung thir coc.
- May moc phuc vu cong tac ép:
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- Céu truc tu hanh MKG-63: 2 may

- May ¢ép thuy luc: 2 may

- May kinh vi: 4 may

- May han: 2 may

- Pé 1ap coc vao khung may ép, st dung hai moc cau cé sin & coc,lua qua puli & may
ciu. Nang hai moc cau 1én dong thdi khi kéo cau 1én ngang tim 1m. Rut dau coc 1én cao
tranh hién tong miii coc ti va di trén mat dat.

- Sau khi dung coc vao khung may ép, tién hanh chinh vi tri ctia coc vao toa d6 xac dinh
bang may kinh vi. Pat 2 may vudng goc véi nhau dé kiém tra qua trinh ép coc.

- Tién hanh ép coc thir tai 4 vi tri & 4 goc cong trinh. Khi ép thtr coc doc 3 ngdy tién hanh
nén tinh tai hién trong dé kiém tra strc chiu tai thiét ké cua coc

- Khi thi nghiém nén tinh dat tiéu chuan thiét ké thi tién hanh ép dai tra.

8.3.6. Bién phap thi cong ép coc:

8.3.6.1. Chuan bi.

Tién hanh don dep mat béng, b6 tri cac khu cong tac. Coc doc van chuyén tor nha may
bang 6 t6 va doc bdc xép xudng dit ra phia bén cong trinh bang can truc tu hanh, bd tri
coc dat doc theo cong trinh thanh timg chong, nhom dé dam bao viéc di chuyén may moc
phia trong doc dé dang.

Khi xép coc can ké dém gb tai hai vi tri, dit mong cau theo ding quy dinh. Chiéu cao
chdng coc khong quéa 2/3 chiéu rong chdng coc va < 2.

Can dé 16 ra mat ghi ky hiéu coc, ngay duc dé dé dang kiém tra.

Coc doc ké bang hai thanh g dai, cac diém ké phai thang dung.

8.3.6.2. Cong tac do dac, dinh vi tri coc.

Giac moéng cong trinh: Mubn c¢b dinh vi tri mong cong trinh trén mat dat sau khi da do
dac ta lam cac gid ngua.

Trén co so:

Can ctr vao mue dinh vi, mbc cao do doc giao cdn cr vao ban ve thi cong.

Can ctr vao két qua khao sat dia chat cong trinh.

Can cu vao bién phap, so dd ép tién hanh da vao thuc dia vi tri toa do ép coc. Cot mbc
chuén doc dac bang bé tong va dit phia ngoai bén canh cong trinh it phong tién, ngoi qua
lai dam bao khong bi anh hong trong qua trinh thi cong. Trong cong trinh dit it nhat 3
mdc chuan. Tir cac mbc chuan dung méy toan dac dién tir xac dinh vi tri cac truc. Cac
truc doc danh diu diu can than, vi tri cac coc doc cang day vudng goc va danh dau béng
coc gd 30 x 30 dong xudng dit. Cao do cac dau coc doc do bang may thuy binh va doc
kiém tra ngay trong qu4 trinh ép coc.
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8.3.6.3. Kiém tra coc va céc thiét bi
- Kiém tra vé vét nut trén coc va cac ban tap dé lién két, phai loai bé nhitng dau coc
khong dat yéu cau vé chat long k¥ thuat.
- Chii y d4nh dau diém treo budc coc khi cau coc vao vi tri ép.
- Vach cac dong tim 1én trén coc dé kiém tra trong qua trinh ép.
- Sai s6 kich théc coc
+ Tam cua bat ky mit cat ngang nao cia coc khong 1éch qua 10mm so véi truc coc di qua
tam cua 2 dau coc.
+ Do nghiéng ctia mat phan dau coc (so v6i mat phang vudng goc véi truc coc) < 0,5%.
+ Kich thdc tiét dién ngang cua coc sai léch 5mm so voi thiét ké.
Mit ngoai phai nhin, chd 16i 16m < Smm.
- Kiém tra thiét bi ¢€p coc.
8.3.6.4. Van chuyén lap rap thiét bi ép.
Dung can cdu MKG-63 dé cau ha coc, thiét bi ¢€p coc va gia coc vao khung. Trinh ty cac
boc:
B1: Pt thanh gac bang thép 1én khbi bé tong ké
B2: Pit cac ddi trong (lap so le giit ciing cho gid)
B3: Dung céu, cdu gia ép va lip ghép véi hé khung phia déi.
B4: Lip ghép hé thong bom dau, diéu chinh buldng cho gia ép vao dung vi tri can ép, xiét
buldng cd dinh gia ép.
Chinh méy dé cac dong truc: may, coc, kich, khung, mdy ép thang dimg va nam trong
mot mit phang, mit phing nay phai vudng goc voi mit phang ndm ngang (mit phang dai
mong).
Chay thir may ép dé kiém tra tinh on dinh cua thiét bi (khong tai va co tai).
8.3.7. Quy trinh ép coc:
Tién hanh ¢p doan coc C;

. . 3 ) . 1 1
Sau khi da C; vao vi tri, luon don génh 1én dau coc, cho kich nén véi ap luc (Z —gj luc

ép dé coc an vao 1ong dat. Dung hai may kinh vi xac dinh d6 thing dimg ctia coc. Tang tir
tu ap luc dé coc C; cadm siu vao dat nhe nhang véi van tde xuyén <8cm/s

Khi dau coc C; cach miat dat 0,3 + 0,5m ta tién hanh lip doan coc C, ,cin chinh dé dong
truc trung truc hé kich va coc C;.

Gia 1én déu coc 1 4p luc tiép xuc sao cho ap luc & mat tiép xtc 3 + 4 kg/em? rdi méi tién
hanh ndi coc C, vdi coc C;. DUng que han 342, R, = 1500kg/cm?®. Han c4c ban thép ndi 2
dau coc hy, = 8mm, I,> 10cm
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+)Tién hanh ép doan coc C,
Tang dan ap luc nén dé may nén c6 du thoi gian can thiét tao du luc ép ting liuc masat va
luc khang cua dat & miii coc dé coc chuyén dong.
Thoi diém dau C, di siu vao long dat voi van toc xuyén < lem/s. Khi doan C, chuyén
dong déu thi méi cho coc chuyén dong véi van tée xuyén < 2 cm/s.
- Néu xay ra trong hop luc nén ting dot ngot tirc 1a mili coc da gip 16p dat cimg hon (di
vat cuc bg) can phai gidm tdc dd nén coc dé coc c6 du kha nang vao dat cung hon ( hodc
kiém tra di vat dé xt 1y) va giit dé luc ép < Pmax.

+)Két thiic ép coc:
- Két thuc ép song mot coc khi thod man hai diéu kién sau:

Coc doc ép sau trong 10ng dat > chiéu dai ngin nhat do thiét ké quy dinh tirc 14 coc doc
ép sau trong 10ng dat xap xi hodc da dat dén do sau thiét ké.
Luc ép tai thoi diém cudi cing phai dat tri s6 thiét ké quy dinh trén suét chiéu sau xuyén
trén 3d.,.. Trong khoang d6 van téc xuyén < lcm/s.
Trong hop khong dat 2 diéu kién trén ngoi thi cong bao cho chu cong trinh va co quan
thiét ké dé xir Iy. Néu can thiét lam khao sat dt bo sung, thi lam thi nghiém kiém tra dé
6 co so két luan xu 1y.
Néu xay ra cac trong hop:

- Coc ép du chiéu sau nhung thiéu ap luc: phai tiép tuc ép xudng bang doan coc Cg =

1

=C,.

3 2

- ap luc dat nhung chiéu sau chua dat.

+ Néu d6 sai léch nho hon 1m hodc % C,thi tang luc ép lén dé kiém tra

+ Néu chdi gia nhung gip vat can thi qua tang chdi s& xubng

+ Néu luc can cua dit cang tang 1én la chdi that, coc vao dat chiu luc nhng phai ép thém 1
-2 coc dé két luan sira thiét ké.

- Khi ép phai c6 nhat ky cho timng coc dé c6 s6 lidu xir 1y.

+ Xac dinh cao d¢ ddy mong

+ Khi mili coc di cidm sau vao dat 30 - 50cm thi bit dau ghi chi s6 luc nén dau tién, ct
mdi lan di xudng sdu lm thi ghi luc ép tai thoi diém d6 vao nhat ky ép coc.
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8.3.6. T6 chitc thi ¢éng ép coc
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8.3.8. Cac sy cd khi thi cong coc, bién phap giai quyét va an toan lao dong khi thi cong
coc €p.

Khi thi cong coc phai c6 phuong an an toan lao dong dé thyc hién moi qui dinh an toan.
Dé thyuc hién moi qui dinh vé an toan lao dong co lién quan.

Chap hanh nghiém ngit qui dinh vé an toan lao dong vé sir dung va van hanh:

+ Bong co thuy luc, dong co dién.

+ Can ciu, may han dién .

+ H¢ toi cap, rong roc.

+ Phai dam bao an toan vé sir dung dién trong qud trinh thi cong.

+ Phai chap hanh nghiém ngit qui ché an toan lao dong khi lam viéc ¢ trén cao.

+ Phai chap hanh nghiém ngit qui ché an toan lao dong cua can truc khi lam ban dém.

8.4. Lap bién phap t0 chirc thi cong dao ’d?it
8.4.1. Yéu cau ky thudt khi thi cong dao dat(TCVN: 4447).

- Yéu cau ki thuat thi cong hb dao:
+ Pao dung cao trinh thiét ké, va dung hé s6 mai doc thiét ké dé khong anh hong
dén khéi long cong tac dat va an toan trong thi cong ho dao.
+ Pat thira va dat xau phai d6 ra bai thai dung noi quy dinh, khong d6 bira bai 1am
u dong ndc, can trd giao thong trong cong trinh va trong qua trinh thi céng.
+ Nhitng phan dat dao néu doc sir dung dap hoan tra phai d6 nhiing vi tri hop 1i dé
sau nay khi dap hoan tra va t6n nén khong phai van chuyén xa ma khong anh hong
dén qua trinh thi cong cac cong tac khac.
- D¢ sau 16n nhit ctia hé dao biang do sau cta ddy 16p bé tong 16t h = 1,3 m ké tir mat dat
thién nhién.
- Kich théc hd dao téi thiéu phai bang kich thdc day mong cong voi khoang cach neo
chang va dit van khuon. Liy khoang cac neo ching va dat van khudn hay 1a khoang cach
tir chan méng dén chan hé dao e = 0,5 m.
- Theo s liéu dia chat phan dat dé dao hé6 méng nam trong 16p dat cat trung chit vira nén
ta chon hé s6 mai déc dao hd méng m = 0,5.
- Vay ta ¢6 phan mé rong can dao 1a B=0,5x 1,3 = 0,65 m.
- Do khoang cach cac hd mong khong sat nhau nén Iya chon phong phap dao méng dao
tirng hd don két hop véi dao rdnh giang moéng.
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8.4.2. Liea chon phiwong dn dao dit
Phwong dn ddao hodn toan bang thii cong:

Thi cong dit tha cong 13 phwong phap thi cong truyén thdng. Dung cu dé 1lam dat
la dung cu ) truyén nhu: xéng, cudc, mai, cude chim, néo cit dat... Pé van chuyén dat
ngudi ta diing quang ganh, xe cut kit mot banh, xe cai tién...

Theo phuong 4n nay ta s€ phai huy dong mot $6 lugng rat 16n nhan luc, viéec dam
bao an toan khong t6t, d& gay tai nan va thoi gian thi cong kéo dai. Vi vay, day khong
phai 1a phuong an thich hop vé1 cong trinh nay.

+ Phuong dn ddao hoan toan bang may:

Viéc dao dit bang may s& cho ning suit cao, thoi gian thi cong ngan, tinh co gidi
cao. Khdi lwong dat dao duoc rat 16n nén viée dung may dao 1a thich hop. Tuy nhién ta
khong thé dao dugc tdi cao trinh day dai vi dau coc nho ra. Vi vy, phuong an dao hoan
toan bang may ciing khong thich hop.
=> Vay ta chon phuong an dao két hop giita ddo bang may va thu cong, chia lam 2 doan,
chia lam 2 dot dao.

+ Poan 1: Dao bang may.

+ Poan 2: Dao dat bang thu cong trong pham vi dai véi chiéu cao cach dau coc 20 cm.
- Pat dao bang may dugc van chuyén ra noi quy dinh bang may ui két hop véi

6 t6 van chuyén. Sau khi thi cong xong méng, giing moéng sé tién hanh san 1ap ngay.

- Cong nhan thu cong duoc sit dung khi may ddo gan dén cao trinh thiét ké, dao dén dau
stra dén day.

- Huéng dao dat va huéng van chuyén vudng goc v4i nhau. Sau khi dao dat dén cao trinh
thiét ké, tién hanh gidc moéng va d6 bé tong 16t.

8.4.2. Tinh todn khéi heong dao dat.

T viée thiét ké hd dao ta c6 mat béng thi cong, cac kich thudce hd dao va cac mat cit cac
hé dio mong nhu hinh v& dudi.

- Tong khéi luong dao: Vi hd mong don ta xac dinh khdi lwong theo cong thic sau:
V= %[a.b+ (a+c)(b+d)+cd]

+ V6i hé méng M1 (44 ho):
a,, =3200 (mm)=3,2 (m); b,,, =2800 (mm)=2,8 (m).
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Cyy = 3500 (mm)=3,5 (m); d,,; =3100 (mm) =3,1 (m).

H =1300 (mm)=1,3 (m)

_13

=V =" [3,2.2,8+(3,2+3,5).(2,8+3,1) +3,5.31)] ~12,857(m°) .

+ V6i hé méng M2 (24 ho):
a,,, =1850 (mm)=1,85 (m); b,,, =1850 (mm) =1,85 (m).
Cyy = 2150 (mm) =2,15 (m); d,,, =2150 (mm) =2,15 (m).
H =1300 (mm)=1,3 (m).

=V = %[1,85.1, 85+ (1,85+2,15).(1,85+2,15) + 2,15.2,15)] ~ 5,21 (m°).

-Vay khéi lugng dao dt bing may la: V=12,857.44 + 5,21.24 = 690,75 m°
-H dao giing mong:

a. Khéi luong déat dao gidng doc (nhip 7.2m, ¢ 22 gidng ):

V, =1,
Dua vao mit cit gidng ta co: S = 15+18 x1,3 = 2.145m?
Duya vao mat cat mong ta co: |, = % =2.37m

=V, =2.145x2.37x22 =111, 84m®
b. Khéi luong dat dao gidng ngang (nhip 3,6m, c6 38 giang ):
V, =1,S

1,5+1,8

Duya vao mit cit giang ta co: S = x1.3=2.145m?

15+2,1

Dua vao mat cat mong ta co: I, = 1,8m

=V, =2.145x1,8x38 =146, 72m’

-Khéi lugng ddo thu cong: theo bién phap thi cong chi dao thii cong trong pham vi dai
nén ta c6 khoi luong dao thu cong la:

+V6i hé moéng M1(44 hd):

V =axbxh=2,2.1,8.0,6 =2,38 (m°)

+ Vi hé mong M2 (24 ho):

V =axbxh=0,85.0,85.0,6 = 0,434 (m®)

Vay tong khéi lugng dao dat bang thu cong la:
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V€ =44.2,38+24.0,434 =115,136 (m°)
Va khdi luong dit dao bang may la:
V9 =V -V"*=690,75+111,84 +146,72 -115,136 = 834,174 (m®)
8.4.3.T6 chikc thi cong dao dat.
* Cong tdc chudn bi khi dao dat.
- Chuan bi mit bang thi cong:

+Cong tac giai phong mit bang, chit ciy (néu c6) pha d& cong trinh cii, don sach

trudng ngai vat v¢ sinh mat béng dé thuan tién cho thi cong.
-Cong tac do dac va dinh vi cong trinh:

+Trudc khi thi cong phai tién hanh ban giao cot mdc chuan bi cho thi cong, coc mbce
chuan thuong dugc 1am bang BT dat vao vi tri khong vudng vao cong trinh va dugc bao
vé ky.

+ Tur coc mbc chuan don vi thi cong lam nhiing coc phu dé xac dinh vi tri cong trinh
nhiing coc nay phai dat & ngoai duong di cua xe, cua may va phai dugc thuong xuyén
kiém tra.

+Viéc dinh vi cong trinh 1a dung hé théng coc phu cé thé xac dinh duoc tim truc cong
trinh, chan mai, ddp, mép, dinh mai, dat ddo duong bién hé méng...

+Moi cong viéc 1én khudn dinh vi cong trinh do bd phan tric dia va ky thuat tién
hanh va duoc 14p thanh hd so bao quan cin than.

* K7 thudt thi cong dao dat.
- Khi thi cong dat bang thi cong, nguyén tic co ban dé thi cong c6 hiéu qua ta phai
chon dung cu thi cong thich h(_)p.Bé van chuyén dat ta dung xe cai tién...
- Khi thi cong phai tim cach lam giam khé khan nhu ting giam d6 am, 1am kho mat
bang sé& lam giam cong lao dong rat nhiéu.
- Phai phan cong cac doi 1am theo cac tuyén, tranh tap trung déng nguoi vao mot chd.
Hudng dao dat va hudng van chuyén nén thang goc véi nhau.
* Nhitng an toan lao ddng trong khi thi cong ddo dat.
- Ban dém phai c¢6 dén béo hi¢u, tranh viéc nguoi di ban dém bi ngx, thut xuéng hd
dao.
-Khong chat ning & bd hd. Phai cach mép hd it nhét 1a 2 m méi duoc xép dat d¢a nhung

khong qué nang.
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-Hét st luu tim dén hé duong dng, duong cap con & hd dao. Tranh va cham khi chua
c6 bién phap di chuyén.
8.4.3. Chon may thi céng dao dat.
Khdi lugng dido bang may: Vs, miy= 834,174 m?

+ Phuong dn : Dao dit bing may dao giu nghich.

May dao gau nghich c6 wu diém 1a dung trén cao dao xudng thip nén du gip nude van
dao dugc. May dao giu nghich dung dé dao hé nong, ning suit thip hon may dao gau
thuan ctng dung tich gdu. Khi dao doc c¢6 thé dao sau tdi 4 + 5 m. Do may dung trén cao
va thuong cing d6 cao voi 6 t6 van chuyén dit nén 6 t6 khong bi vudng.
Ta thay phuong 4n dung may dao gau nghich c6 nhiéu wu diém , ta khong phai mat cong
lam dudng cho xe 6 t6, khong bi anh hudng ctia nudc xuat hién & hd dao (néu co)
Vay ta chon may ddo mdy xtic mot gau nghich E140
- S6 liéu may E140 thudc loai dan dong thuy lyec.

+ Dung tich giu : 0,63 m®,

+ Co céu di chuyén : banh xich.

+ Téc d6 di chuyén : 4,1 km/h.

+ Chiéu sau dao 16n nhat : 4,5 m.

+ Bén kinh dao 16n nhét : 7,6 m.

+ Chiéu cao d6 16n nhét : 4,7 m.

+ Chu ky [am viéc : t = 16,5 s.

+ Kich thudc bao: Chiéu dai : 6085 mm.
Chiéu rong : 2260 mm.
Chiéu cao :2570 mm.

+ Khdi lwong may : 14 Tén.
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Ning suat thuc té ciia may dao mot gau dugce tinh theo cong thirc:

_3600.0:k kg

3h).
Tck 'kt (m )

Q

Trong do: q: Dung tich gau. q = 0,63 m’.

kq: Hé s6 1am day gau. Vi dat loai I ta co: kg = 1,2.

Kig: HE sd str dung thoi gian. K =0,8.

ke: HE 0 toi cua dat. Véi dét loai I ta c6: k, = 1,25.

Tek: Thoi gian cia mot chu ky 1am viée. T = toXKpiXKquay-

te: Thot gian 1 chu ky khi gbc quay 1a 90°. Tra sb tay chon may
to= 16X5 (S)

Kot : H¢ s6 diéu kién d6 dat ciia may xtc. Khi d6 1én mit dat kg = 1.

Kquay: HE s6 phu thudc guc quay ¢ ciia may dao. Voi ¢ = 110° thi Kquay = 1,1.

= T =20x1x1,1 = 22 (s).

_ 3600x0,63x1,2x0,8

=79 (m%h).
22x1,25

Nang suat cua may xuc la : Q

Khéi lwgng dat dao trong 1 ca la: 7x79 = 553 (m°).

834,174
n =
553

Vay s6 ca may can thiét 1a : =15 (ca).

Do trong qua trinh ddo con c6 nhiing thoi gian gian doan nén ta liy 2 ca mdy. Tirc

may dao dat thuc hién dao trong 2 ngay.
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-Nhan cdng phuc vu cho cong tac dao may ldy : 3 ngudi.

T6 chirc thi céng dao dat bang thi cong.

( Tra dinh mutc du toan XDCB ma hiéu AB.11441 DPao méng cot try, hé kiém tra,
rong >1m, sdu>1m; mi hiéu AB.11911 Van chuyén dét tiép theo bang thu cong)

C6 (nhan cong 3/7) 0,71 cong/l m® khi dao va 0,031 céng/lm® van chuyén trong
pham vi 10 m.

Vay sb cong nhan dao dat 1a: 0,741 cong/ 1m®.

Téng s cong dao dét can thiét cho cong trudng:

N:=115,136 X0.741=85,3cong

-Ta chia ra lam 2 t6 di, thi cong trong 5 ngay:

+ Vay khéi luong cong nhan trong mot ngay 1a: &53 ~ 18 nguoi/1ngay

A Nl A A 18 N .
+ SO nguoi trong mot to > = 9 nguoi

8.5. Lap bién phap thi cong bé tong dai, gizng méng.

Trinh ty thi cong: dap dau coc, d6 bé tong 16t, gia cong lap dung cbt thép, lip dung van
khuon, d6 bé tong va bao dudng bé tong, thdo d& van khuon, lap dat.
8.5.1. Céng tdic cat ddu coc:
- - Sau khi dao xong hd mong thi tién hanh dap dau coc dé 16 doan thép lién két véi dai
coc theo chi dan cta ban vé thiét ké.
- Pau coc sau khi dap phai dugc ghép khuon va db bé tong.
- Pau coc bé tong con lai ngam vao dai mdt doan 0,1m, phﬁn bé tong dap bo theo thiét ké
la 0,4 m.
Téng khéi luong bé tong can dap bo cia ca cong trinh:
V= 0,4x0,3x0,3x200 = 7,2 (m3)
Tra Pinh muc xdy dung co ban 2405, ma hiéu AA.22211 cho cong tac pha d& két cau

BT bang méy khoan, BT c6 cbt thép ; v6i nhan cong 3,5/7 cin 0,22 cong/1m®.

—=Khbi lugng cong nhan can thiét cho phé d&: 0,22x7,2= 1,58 (cong).
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Thi cbng trong 1 ngay.
e . A . 158 _ g
Vay khoi lugng cong nhan trong 1 ngay: ES =1,58~2 nguoi

8.5.2. Cong tac dé bé tong I6t:

Sau khi dao stra méng bang thii cong xong ta tién hanh d6 bé tong 16t mong. Bé tong 16t
duoc d6 bang thu cong va duge ddm phing.
- Bé tong 16t mong 14 bé tong mac 100 duoc db dudi ddy dai va 16t dudi giang mong véi
chiéu day 10 cm, va rong hon day dai va ddy giang 10 cm vé mdi bén.

Sau khi dao sira mong bang thu cong xong ta tién hanh d6 bé tong 16t moéng. Bé

tong 16t duge do bang thu cong va duoc dam phang.
- Bé tong 16t mong la bé tong mac 100 dugc d6 dudi day dai va 16t dudi giang mong véi
chiéu day 10 cm, va rong hon day dai va ddy giang 10 cm vé mdi bén.
-Tan dung 16p bé tong dau coc vun da dap o trén dai 1én bé mat diy mong.

*Tinh todn khoi lwong bé tong I6t:

Kich thugc Khéi luong 1 | _,

Céu kién — ck 50 v
¥ Dai Roéng | Cao luong

(m) (m) (m) (m3) (m3)
Méng M1 2,2 1,8 0,1 0,396 44 17,424
Méng M2 0,85 085 |0, 0,072 24 1.584
Giang moéng G1 5 0,5 0,1 0,25 22 5,5
Giang mong G2 1,9 0,5 0,1 0,095 38 3.61
Tong 28,12

-T6 chirc thi cong BT 16t dai, giang méng: Tra dinh mirc xdy dung co ban 24, ma hi¢u
AF.11111 cho cong tac bé tong 16t mong ta dwoc 1.42 cong/l1 m®
Khéi lwong nhan cong can thiét cho BT 16t 1a: 1.42x28,12=39,92 cong
Ta bd tri do trong 1 ngay
S6 lugng cong nhan trong 1 ngay la: 40 ngudi.
8.5.3. Cong tdc gia cong ldp dung cot thép:
Sau khi d6 bé tong 16t mong ta tién hanh lap dat cbt thép mong.
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8.5.3.1. Nhiing yéu cau chung dbi vai cbt thép mong:

- Cbt thép duoc dung ding ching loai theo thiét ké.

- Cbt thép duoc cit udn trong xudng ché tao sau d6 dem ra lip dat vao vi tri. Trude khi
lap dat c6t thép can phai xac dinh vi tri chinh x4c tim dai coc, truc giang moéng.

- Cot thép can duoc kéo, ubn va nin théng.

- Cac thanh thép bi bep, bi giam tiét dién do 1am sach hodc do cac nguyén nhan khéac
khéng vuot qua gidi han duong kinh cho phép 1a 2%. Néu vot qua gidi han nay thi loai
thép do duoc sir dung theo dién tich tiét dién con lai.

- Cat va udn cbt thép chi duoc thuc hién bang cac phuong phap co hoc. Sai s6 cho phép
khi cét, udn lay theo quy pham.

8.5.3.2. Nhiing yéu cau ddi véi viéc lap dung cdt thép:

- Theo thiét ké ta rai 16p cot thép déi xudng trude sau do rai tiép 16p thép phia

trén va budc tai cac niit giao nhau ciia 2 16p thép. Yéu cau 1a nut budc phai chac khong dé
cot thép bi léch khoi vi tri thiét ké. Khong dugc budc bo nut.

- C6t thép duoc ké 1én cac con ké bang bé tong mac M100 dé dam bao chiéu day 16p bao
vé€. Céc con ké nay c¢o kich thudc 50x 50, day béng 16p bao vé dugc dat tai cac goc cua
méng va & giita sao cho khoang cach giita cac con ké khong 16n hon 1m. Chuyén vi cia
tirng thanh thép khi 1ap dung xong khong duoc 16n hon 1/5 dudng kinh thanh 16n nhat va
1/4 dudng kinh cta chinh thanh ay.

- Céc thép cho dé lip dung cot phai dugc lp vao trude va tinh toan do dai cho phai >
25d. & day ta dé cao hon mit dai 0,8m.

- C6t thép dai coc duoc thi cong truc tiép ngay tai vi tri ciia dai. Cac thanh thép duoc cit
theo dung chiéu dai thiét ké, diing ching loai thép. Ludi thép day dai 1a ludi thép budc
v6i nguyén tac gidng nhu budc cdt thép san.

+ Pam bao vi tri cac thanh.

+ Dam bao khoang céach gitra cac thanh.

+ Pam bao su on dinh cua ludi thép khi do bé tong.

+ Van chuyén va lap dung cot thép can: Khong lam hu hong va bién dang san pham cot
thép, cot thép khung phan chia thanh bd phan nhé phi hop phuong tién van chuyén.
8.5.3.3. Lap cdt thép dai mong:

- Xac dinh truc mong, tam mong va cao do dat ludi thép & mong.

- bat ludi thép & dé mong.
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Lué6i nay co6 thé dugc gia cong sin haylap dit tai hd mong, ludi thépduoc dit tai trén
nhirng miéng ké bang bé tong dé dam bao chiéu day 16p bao vé. Xac dinh cao d bé tong
mong.
8.5.3.4. Lap dit cot thép cd6 mong:
- Cbt thép chd ¢d6 moéng duoc duoce bé chin va duge dinh vi chinh x4c bang mot khung gd
sao cho khoang cach thép chii duoc chinh xac theo thiét ké. Sau d6 danh dau vj tri cot
dai.
- Long c6t dai vao cac thanh thép dung, dung thép mém ¢ = 1 mm budc chit cbt dai vao
thép chu, cac mbi ndi cua ct dai phai so le khong nam trén mot thanh thép ding.
8.5.3.5. Lap dung cot thép giang moéng:
Dung thudc vach vi tri cdt dai ciia giang, sau d6 16ng ¢t dai vao cbt thép chiu lyc, nang 2
thanh thép chiu lyc 1én cho cham vao goc ctua ¢t dai r6i bude cdt dai vao cot thép chiu
luc, budc 2 dau trude, bude dan vao gifra, 2 thanh thép dudi tiép tuc dugc budc vao thép
dai theo trinh tu trén. Tiép tuc budc cac thanh thép & 2 mat bén voi cbt dai.
8.5.4. Cbng tac van khuon:
—Thi c6ng ghép van khudn cho dai va gidng mong dong thoi sau khi da tién hanh xong
cong tac dd BT 16t va dat ¢t thép .
— V6i nhitng van khudn dai sat nhau thi c6 thé dung cdy chéng chung cho 2 mit bén dai.
- Céc van khudn duogc gitt boi cac thanh nep dung.
- Céc thanh nep dung duoc ¢ dinh boi nep ngang va cac thanh chéng xién.
8.5.4.1. Cac yéu cau k¥ thuat :
- Coffa mong: dung van khuon gb c6 o = 110 kg/em?.
- Coffa , cay chong phai dugc thiét ké va thi cong dam bao d6 cting, 6n dinh, dé thao lap
khong gdy kho khin cho viéc, d6 va dam bé tong.
- Coffa phai duoc ghép kin, khit dé khong 1am mat nudc xi ming, bao vé cho bé tong méi
d6 dudi tac dong cia thoi tiét.
- Coffa khi tiép xuc v6i bé tong can duoc chdng dinh.
- Trong qua trinh lap, dung coffa can cau tao 1 s6 16 thich hop & phia duéi khi co rira mit
nén nudc va rac ban thoat ra ngoai
- Coffa chi dugc thao d& khi bé tong dat cudong do can thiét dé két cau chiu duoc trong
luong ban than va tai trong thi cong khac.
- Khi thao d& coffa can tranh khong gay ting suit dot ngodt hodc va cham manh lam hu hai
dén két cau.
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8.5.5. Phuwong dn va bién phdp dé bé téng:

Phwong dn : D6 bé tong bang may bom bé tong cong suit cao, sir dung bé tong

thwong pham nhap tir bén ngoai vao. Rat tét cho thi cong khéi lugng 16n, can sy lién tuc,

dam bao d6 6n dinh, cuong d6 va chat luong theo nhu yéu cau thiét ké, khdi luong nhan

cong phuc vu cho cong tac ndy duoc thu giam, thoi gian thi cong nhanh chéng va tiét

kiém chi phi cao.

8.5.6. Tinh todn khoi lwong thi cong
Khoi1 luvgng thi cong mong duoc 1ap va tinh toan theo bang sau day:

Hoadng Hitu Tudn - XD1501D

KHOI LUONG BE TONG COT THEP MONG
Kichthuge cau | The | . | Khoi | o 7 Tong
Ao X kién tich1 luong Tong V khoi
Tén cau X lugng Z o | luong N
A cau 2 cot thép X bé luong
kign a b H kién( ¢ Oto lcdu | 2% | tong(m3) cbt
m3) | NP0 | ey | Kidn thép(kg)
MongD1 | 22 | 1.8 | 08 | 3,168 15 | 280,46 | 44 139,4 |12340,24
Moéng D2 | 0,85/085| 08 | 0,578 1,5 59,9 24 | 12,716 | 13178
Giang | 0.33] 06 | 5 0,99 1,5 138 22 21,78 3036
Méng 033] 06| 1,9 0,38 1,5 65,8 38 14,3 2500,4
Gung | 505 | 03 |14.94 | 098604 | 15 |141552| 2 | 1.97208 | 283.104
Tuong
KHOI LUONG CONG TAC VAN KHUON
Kich thudc cau kién Dién tich £ 2 .
A A 1ia X SO luong Tong V bé
Tén cau ki¢n a B h VK lcau | 4 kien tdng(m3)
kién( m2) i
Mong D1 4.4 3,6 0,8 6,4 44 281,6
Mong D2 1,7 1,7 0,8 2.72 24 65,28
BT 16t D1 4,8 4 0,1 0.88 44 38,72
BT 16t D2 2,1 2,1 0,1 0.42 24 10,8
Gidng 0,33 1,2 5 7.65 22 168,3
0,33 1,2 1,9 2,9 38 110,2
8.5.6.1. Tinh toan van khuon dai moéng:
a) Lua chon phuong an van khuon.
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- Phwong 4n : Dung van khuén thép. Thudng duoc ap dung cho nhimng két cdu mé dun
hoa kich thudc, sir dung cho cic cong trinh nha nhiéu tang, khéi luong lip giap nhiéu.
Vén khudn thép c6 bé mit nhin phing va dep, c6 cuong do cao, chiu lyc tot hon, ton it
cong trong viéc 1ap dung va duoc luan chuyén nhiéu lan hon khoang 200 lan. Tuy nhién
van khuon thép lai c6 gia thanh cao hon nhiéu so voi van khudn gb
b) Thiét ké van khuon dai méng

- Kich thudéc mong truc A- 1 la mong M1: axbxh = 2,2x1,8x1,0 (m). Tai mat hong cua
mong c6 giao nhau véi cac giang mong. Vi vay thiét ké va cdu tao van khudén mong can
phai két hop vdi van khuon cua céc gidng mong dé tao ra mot hé van khudn hoan chinh
gilta mong va cac giang mong.
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GHI CHU:
1 van d& chéng xién 5 chéng xién
2 vk giang 6 vk dai
3 nep dung giang méng 7 san cong tac

4 nep dirng dai méng 8 nep gilr dai mong
% T hop van khudn dai mong.

- T4m van khuén: Sir dung cac loai tam van khuon Hoa Phat c6 cu tao tir cac thép
tAm day 3mm, thép CT3 c6 cudng dd tinh toan chiu kéo Rg = [¢] = 22000 N/cm?, modul
dan hdi E = 21.10° kN/m? , Sudn doc va suon ngang day 3mm, lién két véi mit van
khuon bang duong han. Cac dic trung hinh hoc ciia cac loai van duge cho & bang dudi.

Bang 3.1: BANG DAC TRUNG HINH HOC VAN KHUON THEP:

Bérong | Bé day iigiy Cél;cé)u S6 Truc trung I W
VK mat (mm) (mm) (mm) suon | hoa (mm) | cm®) | (cmd)
600 3 3 55 5 45,2 58,8 13,0
550 3 3 55 5 44,7 57,7 12,9
500 3 3 55 4 45,4 47,5 10,5
450 3 3 55 4 44,8 46,4 10,4
400 3 3 55 4 44,1 45,2 10,2
350 3 3 55 3 45,0 35,1 7,8
300 3 3 55 3 44,1 33,9 7,7
250 3 3 55 2 454 23,7 5,2
200 3 3 55 2 44,1 22,6 51
150 3 3 55 2 42,2 21,0 50
100 3 3 55 2 39,5 18,6 4,7

- CAu tao van khuén thanh mong la hé van dung, suon ngang. Ta co chiéu cao dai h=1m
Chon céc tAm van c6 chiéu dai 1,2m dé t6 hop. Chiéu cao dai duge danh diu bé“mg vach
son trén mit trong ctia hé van khudn dé khi d6 bé tong ding cao do thiét ké.

- Chon céc thanh sudn ngang c6 tiét dién 1a 6x8 cm.,

- Tiét dién cac thanh ving va chdng xién 1a 6x6 cm.
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- Hé van khuon dai duoc t6 hop nhu hinh vé:
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¢ Tinh toan kiém tra van khuén mong: q!'=809,25(kG/m)

- Tinh toan tAm van. Tl bang to hop van khuén ta
thdy tdm van khuén HP3012 13 tAim van nguy i i i i i i H i i i i i i i i i i

hidm nht. Vay ta tién hanh tinh todn va kim tra 15600 77 15=600

v6i tam van khudn nay. TAm van khudn nay c6 bé PN

rong b, =300 (mm) Va I, =600 (mm). e "W

+ Tai trong tac dung: Bao gff)m 2 thanh ph?m: ayl §/10=29,1(kG.m)

e (,: ap luc tinh cua vira bé tong tuoi, co6 hé sd vuot tai lan = 1,3.
qic = Vp-H
Trong do H lay mot trong cac gia tri sau:
H =H,, : Chiéu cao cdu kién néu H, <R,
H =R, : Ban kinh tac dung ctia ddm bé tong néu H, >R,
H =H_, : Chiéu cao dot d6 bé tong.
Taco H, =1,0 (m)>R, =0,75 (m) nén taldy H =R, =0,75 (m).
q° = y,..H =2500.0,75=1875 (kG / m?).
g =n.g° =1,3.1875=2437,5 (kG / m?).
e 0,: ap luc do dAm bé tong. Vi ddm dui c6 duong kinh d = 70 mm lay
g =200 (kG / m?); va hé s6 vuot tai lan =1,3.
0 =n.gy =1,3.200 =260 (kG / m?).
e Tbng tai trong tac dung 1én 1m? vén Ia;
q° =0 +qgy =1875+200= 2075 (kG / m?).
q" =q +0q; =2437,5+260=2697,5 (kG /m?).
e Tai trong tic dung 1én 1m tAm vén c6 bé rong b, =30 cm la:
g, =q°b, =2075.0,3=622,5 (kG / m).
dr =q"b, =2697,5.0,3=809,25 (kG /m).
+ Kiém tra bén theo TTGH1.

A [N + R M
bicu kién kiém tra: o =—"% <R

t g2 2
Trongdo: M = q;;s = 809'?2'0'6 ~ 29,133 (kG.m).

Vi tim van khuon co b, =300 (mm) tra bang ta dugc W=7,7(cm?
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R: 1a cuong do tinh toan cta thép lam van khudn R =2100 (kG /cm?).

ta co: o= Mnae _ 29013310° 070 501 4G/ cm?) < R = 2100 (KG / cm?).
W 7,7
Vay tdm van thoéaman diéu kién bén.
+ Kiém tra vong theo TTGH2.
ol ly
128.E.] <171=200 400
Trong d6: E: 1a m6 dun dan hdi cua thép E = Eve = 21.10° (kG /cm?).

biéu kién kiém tra: f =_""9

Véi thm van khudén co b, =300 (mm) tra bang ta dwoc J =339 (cm*). ta co:

1 2 60t |
__ Al 622510°60° _ h5eq (cmy <[]~ =90 _ 015 (em)
128E.)  1282,110°33,9

400 400
Vay tdm van thoa mén diéu kién bién dang.

Vay véi tam van khuon da to hop nhu trén da kha nang chiu luc.

- Tinh toan sudn ngang.

Duya vao so do b tri suon ngang ta thay thanh suon c6 dién phan tai 1a 300x600 (mm) la
nguy hiém nhat. Ta iy thanh sudn d6 ra dé tinh toan.

+ So dd tinh: Gid thiét thanh suon lam viée nhu q

dam lién tuc chiu tai trong phan bd déu tua 18n cac

g6i tya 13 cac thanh chong xién. Ta c6 so do tinh
nhu  hinh  v&Chon  tiét dién  sudn | o | ex
a, xb, =80x60 (mm). 1 “

+ Tai trong tac dung: do van truyén vao.
q’ =q°.l, =2075.0,6 =1245 (kG / m).
g =q".l, =2697,5.0,6=1618,5 (kG / m).
+ Tinh theo TTGH1 (d6 bén).

q12,/10

S a s M
Tir dicu kién ben o == < [o]
tt g2

Trongdo: M qi' o véi |, : 12 khoang céch giita cac chdng xién.

2 2
W = b, & — 6.8 =64 (cm3) vOi bS ; @, : 1a chi€u rong va chiéu cao tiét dién suon.

[c], =115 (kG / cm®). véi [o],: 1a tmg suat cho phép ciia g0.
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i 10W.|o
taco: | < n[ J _ 10'64'11i ~67,43 (cm) (1)
g 1618,5.10

+ Tinh theo TTGH2 (d6 Véng)

Tur diéu kién vong f = s "o N <[f]= I ,|128EJ
128.E.J 400 X 400 qe

Trong do: E: 12 m6 dun dan hoi cia g6 E =E, =1,2.10° (kG /cm®).

J: 13 m6 men quén tinh trung tim cua tiét dién.

3 3
3= Bed 6'2 — 256 (cm*)

5
[128E) _ [1281.2.10°256 o, 4o (oo )
400.9° \ 400.1245.10

Tt (1) va (2) ta c6 khoang cach b6 tri cac thanh chéng xién: I <65 (cm).

ta co: l, <

- Kiém tra chong xién.

V6i cac thanh chong cua van khuén mong thudng 1 rat ngin va tan dung nhitng thanh g

du thira nén ta khong can phai kiém tra do 6n dinh cho nhiing thanh chong nay. Véi kich

thudc ciia cac thanh chéng 1a 6x6 cm.

¢) Tinh toan va kiém tra van khuon giang mong.
- Van khudn giang méng duoc to hop tir cac tAim van ngang, sudn ding.
- Tl bang t6 hop van khuon ta thiy tAm van HP3015 13 nguy hiém nhat

bé rong b, =300 (mm) VA I, =750 (mm). q'=1950(kG/m?)
- Tinh toan va kiém tra tim vén: HHHHHHHHH
+ So d6 tinh: Coi tim van khudn lam viéc nhu mot =750 | =750

+

dam don gian chiu tai trong phan bd déu tua trén M 1
cac gbi tira 13 cac sudn dung. Ta c6 so dd tinh nhu ‘"lII|||||||||||||||II"'A M‘'l||||||||||||||||I||w'

hinh v& bén: qu1410=1950(kG.m)

+ Tai trong tac dung 1én tAm vén.

e (;: 6p luc tinh cua vira bé tong tuoi c6 hé¢ s6 vuot tai n = 1,3 (vi khi d6 bé tong bing

may bom nén ap luc tinh cta vita bé tong twoi duogc ting 1én dang ké).
tc
0 =u-H
Trong d6 H 1ay mdt trong cac gia tri sau:
H =H,, : Chiéu cao cdu kién néu H, <R,

H = R, : Ban kinh tic dung cua dam bé tong néu H, >R,

Hoadng Hitu Tudn - XD1501D
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H =H _,: Chiéu cao dot d6 bé tong.
Ta ¢ H,=06(mM)<R,=075(m) nén ta layH=H, =0,6 (m).
0,° = ,.-H = 2500.0,6 =1500 (kG / m?).
g =n.g° =1,3.1500=1950 (kG /m?).
e O,: Ap luc do dim bé tong. V&i dim dui c6 dudng kinh d = 70 mm 14y
gy =200 (kG / m*)véi hé sb vuot tain = 1,3.
g, =Ny =1,3.200 =260 (kG /m?).
e Tbng tai trong tac dung 1én 1m? van khudn Ia:
q° =g + gy =1500+200=1700 (kG / m?).
q" =q,' +0q; =1950+ 260 = 2210 (kG /m?).
e Tong tai trong tac dung 1én 1m van khudn P3012 1a:
q° =q°hb, =1700.0,3=510 (kG / m).
g =q"h, =2210.0,3=663 (kG /m).
+ Kiém tra bén theo TTGHI1.

Diéu kién kiém tra; o = % <R

tt 2 2
Trong d6: M__ = A s = 663.0,6 =23,868 (kG.m)-
10 10

Véi tim van khuon co b, =300 (mm) tra bang ta dugc W =7,7 (cm?).

R : 14 cuong d¢ tinh toan cia thép 1am van khuon R =2100 (kG /cm?).

2
ta c6: o = Mma _ 23,868.10
W 7.7

Vay tam van thda man diéu kién bén.
+ Kiém tra vong theo TTGH2.

~ 370,047 (kG /cm?) < R=2100 (kG /cm?).

. i tc 14
biéu kién kiém tra: f = & < [ f ] = ,
128.E.J 400

Trong d6: E: 13 md dun dan hoi cua thép E = Eep = 2,1.10° (kG /cm?).
V6i tAm van khuon c6 b, =300 (mm) tra bang ta duge J =33,9 (cm?).

tc 14 -2 4
taco: f = a = 510.10 '660 l —Q:OJS (cm).
128.E.J 128.2,1.10°.33,9

400 400
Vay tdm van thoa mén diéu kién bién dang.

~0,0086 (cm) <[ f]=
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Vay véi h¢ van khudn da to hop nhu trén du kha nang chiu luc.

- Tinh toan va kiém tra suon ding.

Dya vao bang td hop van khudén ta thiy thanh suon démg c6 dién phan tai l1a
I, =750 (mm) la nguy hiém nhat. Ta ldy thanh sudn d6 ra dé tinh toan.

+ So dd tinh: Coi thanh sudon 1am viéc nhu dam g=1657,5(kG/m)

lién tuc chiu tai trong phan bd déu tua 1én cac géi )
tira 13 cac thanh chdng sudn. Ta ¢ so d6 tinh nhu ﬂ% ;;%
hinh v&. Chon tiét dién suom a, xb, =80x80 (mm). . | =600 |

+ Tai trong tac dung: do vén truyén vao. ‘ ‘ ‘
as =q°l, =1700.0,75=1275 (kG / m).
ds =q*.l, =2210.0,75=1657,5 (kG /m).
+ Kiém tra theo TTGH1 (d¢ bén).

9124/8=74,58(kG.m)

A A 1A M
Ta c6 diéu kién kiém tra: o = W"HX <[o]

_ g2 1657,5.0,6
max 8
b.a®> 8.8

S°”S

Trong do: M

= 74,588 (KG.m).

=85,333 (cm®)

[o],: 13 Gmg suat cho phép cua gd; [c], =115 (kG/ cm?).

2
taco: o= M _ 74,588.10° =87,41(kG / cm?) <[o] =115 (kG / cm?).
w 85,333

Vay thanh suon dung thoa méan diéu kién bén.
+ Kiém tra theo TTGH2 (d6 vong).

A Lian & . 5q°.1° I
bicu kién kiém tra: § = s "o < [f]=-
384.E.J 400

Trong do: E: 12 m6 dun dan hoi cia g6 E =E, =1,2.10° (kG /cm’).

J : 1a mdé men quan tinh trung tAm cua tiét dién.

3 3
gD 88 44333 (cm)
12 12
tc 14 2 4
Sy SA27BA0 TS g 45 (om) <[ f]= 1= T2 _ 01875 (cm)
384EJ  384.1,2.10°341,333 400 400

Vay thanh suon dung théa min diéu kién vong.
- Kiém tra chéng xién.
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Véi cac thanh chéng cta van khudén dam thuong 1a rat ngan va tan dung nhitng thanh gb
du thira nén ta khong can phai kiém tra d6 6n dinh cho nhitng thanh chdng nay. Véi kich
thude cuia cac thanh chéng 14 6x6 cm du kha nang chiu luc.

Vay véi h¢ van khudn da to hop nhu trén du kha nang chiu luc.

8.5.6.3 Cong tac bé tong:
8.5.6.3.1. Chon may thi cong:

* Chon mdy bom bé tong:

Co s& dé chon may bom bé tong :
- Can ctr vao khéi luong bé tong can thiét cia mot phan doan thi cong.
- Can cr vao tong mit bang thi cong cong trinh.
- Khoang cach tir tram tron bé tong dén cong trinh, dudng x4 van chuyén,..
- Dya vao ning suat may bom thuc té trén thi truong.
Khéi lugng bé tong dai mong va giing méng 1a 190,17 m®.
Chon may bom bé tong Putzmeiter v6i cac thong sb k thuat sau:
Bom cao: 49.1m, bom ngang: 38.6m, luu luong 90m®/h, ap suat bom 150 bar,
Chiéu dai xylanh 140cm, duong kinh xy lanh 20cm.
*Chon xe vdn chuyén bé tong:

Ta van chuyén bé tong bang xe 6 t6 chuyén dung, thung tu quay. Cac loai xe may

chon Iya theo ma hiéu cta cong ty bé tong thuong pham.

Chon loai xe c¢6 thung ty quay mé hiéu SB-92B c6 cac théng sd k¥ thuit sau.
+ Dung tich thung trén g= 6 m3
+ O t6 hing KAMAZ-5511
+ Dung tich thung nuéc q=0,75m3
+ Cong xuét dong co = 40W
+ Téc d6 quay thung tron 9-15,5 vong/phut

O]
1

|
o

+ D3 cao phéi liéu vao 3,5m

+ Thoi gian d6 bé tong ra : 10 phit

+ Trong lugng xe c6 bé tong = 21,85T

230,62 _ . .. OA OMBOM BEAOAG
c 5 gio

- S6 gid bom can thiét: T=

0.5 13 hiéu sudt 1am viéc cua may bom
- Tinh toan s xe van chuyén bé tong can thiét:
Str dung tram tron bé tong Nam Sai Gon 1&2 cach 23,4 km
Thoi gian cho mot chuyén xe di va vé:
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t=t, +L+td +L+tCh
th th
t): thot gian cho vat liéu nén xe, t=0.25 gio
ty: thoi gian d6 xudng, ty= 0.2 gio
tch: thot gian cho va tranh xe, t=0.1 gio.

L: cy ly van chuyén, L=23,4 km.

Vi Van tdc trung binh ciia xe, V=40
km/h

gio t=0,25+23,4/40 + 0,2 + 23,4/40 +
0,1 =1,72 (giv) met T

s0 chuyén can thiét cua moi xe:

T: thoi gian du kién d6 bé tong, T=5 gid
T,: thoi gian ton that, Tg=0.2 gio. OAOA/AN CHUYER BEAOAG

S_7

, o—0,2
do d6: m = 1

= 2.7  chuyén, lday m = 3 chuyén.

Q

SO xe can thiét: n= am

i |

Trong d6: Q 1a khoi ludng bé tong can van chuyén, Q=190,17m*
q la dung tich thung tron, g=6 m®

190,17
6X3

Xe = =11 xe

Két lugn:Ding 1 may bom bé tong Putzmeiter va 11 xe KAMAZ-5511 van chuyén bé
tong.
8.5.6.3.2. Cong tac chuan bj trudc khi d6 bé tong:
+ Giam sat k¥ thuat bén B phai tién hanh nghiém thu van khuon c6t thép, ky két van ban
+ Don dep céc vi tri d6, tao mat bang cho xe 6to.
+ Chuan bj may moc, dung cu, néu thi cong vao troi tbi phai chuan bij hé théng chiéu
sang toan cong trudng va tai cac vi tri do.
+ Céc xe 6td chd bé tong dugc tap két sin ngoai cong trudng dung thoi gian quy dinh
(thudng thoi gian d6 bé tong dugce tién hanh vao bubi tdi dé thuan loi cho cong tac van
chuyén)
+ Bé tong mong duoc dung loai bé tong thuong phdm Mac300 cia cong ty Bé tong
Nam Sai Gon 1&2

+ Cong nghé thi cong: sir dung may bom bé tong c6 can diéu khién tir xa.
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+ Khi bé tong duoc xe tré dén trude khi d6 phai do d6 sut ctia hinh chop cut, d6 sut phai
dam bao theo yéu cau thiét ké va theo tiéu chuan TCVN4453-95, sau d6 1y mau bé
t6ng vao cac hinh hop c6 kich thude 20x20x15(cm) dé dem di thir cudong do.
8.5.6.3.3. Tién hanh d6 bé tong mong:
+ Xe bé tong dugc sip xép vao vi tri dé trat bé tong vao may bom, trong sudt qua trinh
bom thung tron bé tong duoc quay lién tuc dé dam bao d6 déo cuia bé tong.
+ Bé tong duoc dd tir vi tri xa cho dén vi tri gén dé tranh hién tuong di lai trén mat bé
tong, can it nhat 2 cong nhan dé gitr ng voi rong, voi rong dugc dua xudng cach day
dai khoang 0,8-1m. Bé tong dugc trit lién tuc theo tirng 16p ngang, mdi 16p tir 20-30cm,
dAm dui duge dua vao ngay sau mdi 1an trit bé tong,thoi gian dim tdi thidu 1a (15 [20)s.
Diéu kién dé chuyén sang vi tri ddm khac:
. Thé tich vira bé tong sut xudng
. Noi sira xi mang
. Thoi gian dam tai mot vi tri phai di
. Pam rat 1én mot cach tir tr, khong dugc tat dién.
+ L&p bé tong sau duge dd chong 1én 16p bé tong dudi trude khi 16p bé tong nay bat dau
lién két. Dam dui dua vao 16p sau phai ngap sau vao 16p trude 5-10cm.
8.5.6.3.4. Cong tac bao dudng bé tong:
- Bé tong sau khi d6 4 + 7 gio phai duoc tudi nude bao dudng ngay. Hai ngay dau ct hai
gid tudi nude mot 1an, nhitg ngdy sau tir 3 + 10 gid tudi nude mot 1an tuy theo didu kién
thoi tiét. Bé tong phai dugc gitr 4m it nhat 13 7 ngay dém.
- Trong qua trinh bao dudng bé tong néu c6 khuyét tat phai duoc xur Iy ngay.
Cha y: Khi bé tong chua dat cudong do thiét ké, tranh va cham vao bé mat bé tong. Viéc
bao dudng bé tong tt s& dam bao cho chit luong bé tong dung nhu mac thiét ké.
8.5.6.4. Cong tac thao do van khuon.
Van khuoén moéng dugc thao ngay sau khi bé tong dat cuong d6 25 kG/cm2 (1 + 2 ngay
sau khi d6 bé tong ). Trinh ty thdo d& dugc thuc hién nguoc lai voi trinh tu lép dung van
Khuon.
- V&1 bé tong mong 1a khéi 16n, van khuodn mong 1a loai van khudn khong chiu luc nén
c6 thé thdo van khuon sau khi d6 bé tong 2 ngay.
- BJ bam dinh cta bé tong va van khuon tang theo thoi gian do vay sau 7 ngay thi viéc
thao d& van khudn c6 gip khé khian (D6i véi mong binh thuong thi sau 1-3 ngay la co
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thé thao d& van khudn duogc roi). Boi vay khi thi cong lap dung van khuon can cha ¥ sir
dung chit dau chéng dinh cho van khuén.

8.5.6.5 An toan lao dong trong cOng tac bé tong.
8.5.6.5.1. Dung lap, thao do dan giao. ,
- Khong dugce st dung dan gido: C6 bién dang, ran nirt, mon gi hodc thi€éu cac bo phan:

moc neo, giang...

Khe hé gitra san cong tac va tudng cong trinh >0,05 m khi xay va 0,2 m khi trat.

Cac cdt gian gido phai dugc dat trén vat ké 6n dinh.

Cam x&p tai 1én gian gido, noi ngoai nhirng vi tri da qui dinh.

Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San lam viéc bén trén, san
bao vé bén dudi.

- Khi dan gido cao hon 12 m phai 1am cau thang. P doc cta cau thang < 60°

-Lb hong o san cong tac dé 1én xudng phai co lan can bao vé ¢ 3 phia.

- Thuong xuyén kiém tra tat ca cac bd phan két cau cua dan gido, gia dd, dé kip thoi phat
hién tinh trang hu hong cta dan gido dé c6 bién phap sta chira kip thoi.

- Khi thao d& dan gido phai c6 rao ngin, bién cdm ngudi qua lai. CAm théo d& dan gido
bang cach giat d6.

- Khong dung lap, thao d& hodc 1am viée trén dan gido va khi troi mua to, gidng bio
hodc gid cap 5 tro 1én.

8.5.6.5.2. Cong tac gia cong, lap dung coffa. , ‘
- Coffa dung dé do két cau bé tong phai dugc ché tao va lap dung theo diing yéu cau

trong thiét ké thi cong da dugc duyét.

- Coffa ghép thanh khéi 16n phai dam bao viing chic khi cau lap va khi cau lap phai tranh
va cham vao cac bo két cau di lap trudc.

- Khong duoc dé trén coffa nhitng thiét bi vat liéu khong co trong thiét ké, ké ca khong
cho nhitng ngudi khong tric tiép tham gia vao viée d6 bé tong dung trén coffa.

- CAm dit va chat xép cac tAm coffa cac bd phan cua coffa lén chiéu nghi cau thang, 1én
ban cong, cac 16i di sat canh 16 hong hodc cac mép ngoai ciia cong trinh. Khi chua giang
kéo chdng.

- Trudc khi d6 bé tong can bo k¥ thuat thi cong phai kiém tra coffa, nén c6 hu hong phai
stra chita ngay. Khu vuc stra chita phai c6 rao ngin, bién bao.

8.5.6.5.3. Cong tac gia cong lip dung cbt thép. ’ w
- Gia cong cot thép phai dugc tién hanh ¢ khu vuce riéng, xung quanh c6 rao chan va bién

bao.
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- Cit, udn, kéo cdt thép phai dung nhirng thiét bi chuyén dung, phai c6 bién phap ngin
ngira thép vang khi cat cot thép co doan dai hon hoic bang 0,3m.

- Ban gia cong cbt thép phai dugc ¢ dinh chic chan, néu ban gia cong cot thép co cong
nhan lam viéc & hai gia thi & giita phai c6 ludi thép bao vé cao it nhat 1a 1,0 m. Cot thép
da 1am xong phai dé ding chd quy dinh.

- Khi gia cong cbt thép va 1am sach ri phai trang bi day du phuong tién bao vé ca

nhan cho cong nhan.

- Khong dung kéo tay khi cit cac thanh thép thanh cac mau ngin hon 30cm.

- Trudc khi chuyén nhitng tdm ludi khung cot thép dén vi tri lap dat phai kiém tra cac
mdi han, nat budc. Khi cit bo nhitng phan thép thira & trén cao cong nhan phai deo day
an toan, bén dudi phai c6 bién bao. Khi han c6t thép chd can tuan theo chit ché qui dinh
cua quy pham.

- Budc c6t thép phai dung dung cu chuyén diing, cAm budc bang tay cho phap trong thiét
ké.

- Khi dung lap c6t thép gan dudng day dan dién phai cat dién, trudng hop khong cat
duoc dién phai co bién phap ngin ngira cdt thép va cham vao day dién.

8.5.6.5.4. D6 va dam bé tong. q
- Trudc khi d6 bé tong can bo k¥ thuat thi cong phai kiém tra viéc lap dat coffa, cot

thép, dan gido, san cong tac, duong van chuyén. Chi duoc tién hanh d6 sau khi da c6 van
ban xac nhan.

- Lbi qua lai du6i khu vic dang d6 bé tong phai c6 rao ngin va bién cAm. Truong hop
bat budc co ngudi qua lai can 1am nhiing tim che ¢ phia trén 16i qua lai do.

- Cam nguoi khong ¢6 nhiém vu ding ¢ san rét vira bé tong. Cong nhan lam nhiém vy
dinh hudng, diéu chinh mdy, voi bom d6 bé tong phai c6 ging, ung.

- Khi dung dam rung dé ¢am bé tong can:

+ Dung day budc cach dién ndi tir bang phan phéi dén dong co dién cta dam.

+ Lam sach dam rung, lau kho va quan diy dan khi lam viéc.

+ Ngimg dam rung tir 5-7 phut sau mdi 1an lam viée lién tyc tir 30-35 phit.

+ Cong nhan van hanh may phai dugc trang bi ung cao su cach dién va cac phuong tién
bao vé€ ca nhan khac.

8.5.6.5.5. Thao do& coffa. i

- Chi dugc thdo do coffa sau khi bé tong da dat cuong dd qui dinh theo hudng dan ctia

can bd k¥ thuat thi cong.
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- Khi thao d& coffa phai thdo theo trinh tu hop 1y phéi c6 bién phap dé phiang coffa roi,
hoic két cau cong trinh bi sdp do bat ngd. Noi thio coffa phai c¢6 rao ngin va bién bao.

- Trudc khi thao coffa phai thu gon hét cac vat lidu thira va cac thiét bi dat trén cac bo
phan cong trinh sip thao coffa.

- Khi thao coffa phai thuong xuyén quan sat tinh trang cac bo phan két cu, néu co hién
tugng bién dang phai ngimg thao va bao céo cho can b k§ thuat thi cong biét. - Sau khi
thao coffa phai che chin cac 16 hong ctia cong trinh khong dugc dé coffa

d3 thao 18n san cong tac hodc ném coffa tir trén xudng, coffa sau khi thao phai dugc dé
vao noi qui dinh.

- Thao d& coffa dbi voi nhitng khoang d6 bé tong cbt thép co khau d6 16n phai thuc hién
day du yéu cau néu trong thiét ké vé chong d& tam thoi.

8.5.6.6. Cong tac lip dit h méng. o
8.5.6.6.1. Y¢u cau k¥ thuat do1 vdi cong tac lap dat:

- Sau khi bé tong dai va ca phén Ot t&i cOt mit nén da duoc thi cong xong thi tién hanh
lap dat.
- Khi thi cong dip dit phai dam bao dit nén c6 do Am trong pham vi khng ché. Néu dat
kho thi tudi thém nudc; dat qua wdt thi phai c6 bién phap giam do am, dé dat nén duoc
dim chit, ddm bao theo thiét ké.
- Voi dat dap hd mong, néu str dung dat dao thi phai dam bao chat lugng .
- P6 dat va san déu thanh timg 16p. Trai t6i dau thi dAm ngay t6i d6. Khong nén dai 16p
dat ddm qua mong nhu vay s& 1am pha huy cau truc dat. Trong mdi 16p dit trai,khong nén
st dung nhiéu loai dat.
- Nén lap dat déu nhau thanh timg 16p. Khong nén lap tir mot phia s& gay ra luc dap doi
v6i cong trinh.
8.5.6.6.2. Tinh toan khdi luong dat dap:
Thé tich dat dép s€ béng thé tich dat dao cong voi thé tich ton nén ké tir mat dat tu nhién
trir di thé tich bé tong 16t, bé tong dai, bé tong giang va thé tich bé tong c6 moéng,
Vit aao = 949,31 m°
Vionnén = [10,1x17x2 + 9,4x39,6 + 12,2x5,4] x 1,2 = 1250,43 m3
Ver Lot = 28,12 m°
VBT dii va gitng = 190,17 m®
VBT 6 mong = 38X0,3%0,45x1,1 + 20x0,22x0,22x1,1 = 6,7 m3

Vay thé tich dat dép la:
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Vit aip =949,31+1250,43 - 28,12 - 190,17 - 6,7 = 1974,75 m’

8.5.6.6.3. Thi cong dap dat:

- Str dung nhan coéng va nhimng dung cu thi cong vo, dap.

- LAy ting 16p dat xubng, dm chit 16p nay rdi méi tién hanh 1ap 16p dat khac.
- Cac yéu cau k¥ thuat phai tudn theo nhu di trinh bay.
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CHUONG 9. THI CONG PHAN THAN VA HOAN THIEN

9.1. Lap bién phap k¥ thuit thi cong phan than

9.1.1. Lua chon phuong an van khuon.

9.1.1.1. Thiét ké van khuén phan thin can leu y:

- Pam bao, viing chac, dam bao do bén, d6 on dinh , bién dang khi st dung

- Pam bao thuan tién cho dung lip ciing nhu thdo; nén wu tién sir dung lién két khép jun
kep. Co gidi hoa tbi da.

-Trong thuc té hién nay c6 nhiéu loai van khudn sir dung trong thi cong cong trinh mdi
loai déu ¢ nhitng uu nhyoc diém riéng cta no.

9.1.1.2. Lwa chon phuwong dn van khuon.

Do hién nay cong nghé thi cong ngay cang phat trién vdi yéu cau sé luong va chat
luong ngay cang cao. GO ngay cang khan hiém, gia thanh cao, hé sé luan chuyén van
khuon thap nén hiéu qua kinh té thap. Trai lai van khuon thép ché tao trén thi trudng ngay
cang da dang vé chung loai, dugc thiét ké dinh hinh, chat luong cao, hé s6 luan chuyén
16n, dé thi cong, giam dugc cong ché tao tai hién trudng, dé dang trong cong tac van
chuyén va bao quan. Tir viéc phan tich nhitng wu diém cta ting loai van khuon ta thiy
van khuon thép dinh hinh phut hop cho cong trinh. Sir dung hé thong van khudn thép dinh
hinh Hoa Phat két hop véi van khuon gob bo sung cho cac vi tri khong thuc hién dugc to
hop van khudn dinh hinh.

- Hé chdng d& bao gdm cac xa gd va cdy chdng, giang...

+ Xa gb va hé thong suon dimg cta van thanh dam dugc 1am tir cac thanh g co tiét
dién hinh chir nhat.

+ Thanh chéng kim loai: St dung cot chdng thép cé chiéu dai thay doi duoc do cong
ty Hoa Phat cung cdp dé lam cac thanh chong xién, cac thong sb k¥ thuat cuacot chdng
duoc ghi trong bang.
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Chidu | Chidy Chiéu cao sir dung Tai trong
4 % .| Trong
Logi | €200ng caoong| v pial Téida | Khinén| KM | luong
ngoai trong kéo
mm) | (mm) (mm) | (mm) (KG) (KG) (KG)
K-102 | 1500 2000 2000 3500 2000 1500 | 10,2
K-103 | 1500 2400 2400 3900 1900 1300 | 111
K-103B| 1500 2500 2500 4000 1850 1250 | 11,8
K-104 | 1500 2700 2700 4200 1800 1200 | 123
K-105 | 1500 3000 3000 4500 1700 1100 13
K-106 | 1500 3500 3500 5000 1600 1000 14
+ Gido PAL:
e Uu diém cua gido PAL:

v" Giao PAL la mdt chan chéng van nang bdo ddm an toan va kinh té.
v Gido PAL c6 thé sir dung thich hop cho moi cong trinh xay dung voi nhing
két cau nang dat & do cao 1on.
v' Gio PAL lam bang thép nhe, don gian, thuan tién cho viéc lap dung, thao
dd, van chuyén nén giam gia thanh cong trinh.
e CAu tao gidao PAL: Gido PAL duoc thiét ké trén co s& mot hé khung tam giac duogc
lap dung theo kiéu tam giac hodc tir giac cing cac phu kién kém theo nhu:
v/ Phan khung tam giac tiéu chuan.
v/ Thanh giing chéo va gidng ngang.
v' Kich chén cot va dau cot.
v Khép ndi khung.
v Chét gitr khép nbi.

.|
- = - U
4j, 1200 4j, 4J, 1200 4J,
PAL MINH KHAI COT CHONG

CAU TAO KHUNG GIAO THEP
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9.1.2. Lwa chon phuwong an thi cong o ,
- Phuong an phuc vu thi cdng chinh la bé tong toan khoi do truc tiép tai con truong.

Str dung ngudn nguyén vat liéu gan diy, khoang cach khéng xa. Huy dong nhan
cdng tir co so rat thuan loi.

- Str dung may bom va boom chd bé tong tir Nam Sai Gon.

- Sir dung van khuén thép dinh hinh cho thi cong cot dam san.

- Lap dung cdt thép theo tirng tang : 1ap dung cot trude, dam san sau.

- Su dung bé tdng thwong pham, van chuyén bang xe chuyén ding, ding may bom
&p luc cao hut bé tdng day vao ciu kién. D6 bé tong cot truéc sau do gian doan
cho d6 bé téng dam san sau.

- Su dung may tron bé téng tai chd cho viéc tron bé téng phuc vu lam cac ciu kién
nho, rdi rac: mai hén, 6 vang, lanh t6 ctra $6, tim dan bé phot... sir dung may cit,
han cét thép, cat van khudn, thing may van chuyén nguoi va vat liu 1én cao...9.2.
Thiét ké van khudn

9.2.1. Van khuon cot

a)To hop van khuén cot.

- Vi bién phap thi céng phan than duoc chia lam 2 dot:

+ Dot 1: ghép van khudn va do bé tong cot dén cao trinh ddy dam chinh.

+ Dot 2: ghép van khudn va d6 bé tong dam san.

nén khi tinh toan va ghép van khudn cot ta chi tinh toan dén cao trinh d6 bé tong.
- Ta c6 kich thudc va cao trinh d6 bé tong (Hy) cia cac cot nhu sau:

Hbt - Hténg - Hdc
Vay ta c6 kich thudc cua cac cot nhu sau:
+ Tang 1:
e C1: bihiH,=0,22i0,6i4,6 (m).
e C2: bihiH, = 0,22i0,3i5 (m).
+ Tang 2:
e C1: bihiH,=0,22i0,6i2,9 (m).
e (C2: bihiH,=0,22i0,3i3,3 (m).
+ Tﬁng S:
e C1: bihiH,=0,22i0,5i3 (m).
e (C2: bihiH, = 0,22i0,3i3,3 (m).
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b) Tinh toan kiém tra van khuon cot.

Tir bang t6 hop van khuén ta thdy tim van khuén cot tang 1 13 tim van nguy hiém nhét.

Vay ta tién hanh tinh todn va kiém tra voi tam van khuén nay. Tam van khuén nay cé bé

rong b, = 220 (mm) va l;= 600 (mm).

- Tinh toan va kiém tra tdm vén: q3=809,25(kG/m)

+ So do tinh: Coi van khuén cot 1am viée nhu

mot dam lién tuc chiju tai trong phan bd déu tua %
trén cac gdi tua 13 cac gong cot. Ta ¢ so dd tinh lg

.

T 1

nhu hinh vé bén: ﬂm

-t

. ; |
+ Tai trong tac dung lén tam van. WW W

e (;: ap lyc tinh cua vira bé tong tuot, lay hé sb
vuot tai n = 1,3(vi khi d6 bé tong bang may
bom
nén ap lyc tinh cta vira bé tong tuoi dugc tang 1én dang ké).
q;c = Vp-H
Trong d6 H lay mot trong céc gia tri sau:
H =H,, : Chiéu cao cdu kién néu H, <R,
H =R, : Ban kinh tac dung cta d¢am bé tong néu H, >R,
H =H_,: Chiéu cao dot d6 bé tong.
Ta c6 Hy=4,6(m) >R4=0,75(m) nén ta ldy H =R, =0,75 (m).
Lay chiéu cao dot d6 bang ban kinh tac dung cua dam dui.
0 = y,-H = 2500.0,75=1875 (kG / m?).
g =n.g’ =1,3.1875=2437,5 (kG / m?).
e 0,: ap luc do ddm bé téng. Vi dam dui c6 dudng kinh d = 70 mm ly
gy =200 (kG / m*)véi h¢ s6 vuot tain = 1,3.
gy =n.gy =1,3.200=260 (kG /m?).
e Tong tai trong tac dung 1én 1m? véan khudn Ia:
q° =q° +qy =1875+200= 2075 (kG / m?).
q" =q, + 0, =2437,5+260=2697,5 (kG /m?).
o Tong tai trong tac dung 1én Im van khuén 1a:
g =q°h, =2075.0,3=622,5 (kG / m).
q. =q" b, =2697,5.0,3=809,25 (kG / m).
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+ Kiém tra bén theo TTGH1.

A .« A « R M
biéu kién kiém tra: o= ﬁ <R

Trong d6: M__ = a5 _ 809,25.0,6

10

V6i tAm véan khuon c6 by=220(mm) tra bang ta dugcW = 7,7(cm®)

R: 1a cuong do tinh toan cua thép lam van khuoén R = 2100(KG/cm?)

tach: o M e _ 29,133.10°
w 7,7

Vay tAm van thoa man diéu kién bén.

+ Kiém tra vong theo TTGH2.

~ 29,133 (KG.m) -

=378,351 (kG / cm?®) < R =2100 (kG / cm?).

tc 14
Diéu kién kiém tra: f = & g[ f ] = I_g
128.E.J 400

Trong d6: E: 13 mé dun dan hoi cua thép E = Einep = 2,1.10° (kG /cm?).

V6i tim van khuén c6 b,=220(mm) tra bang ta dwoc J=33,9(cm’). ta co:

tc.|4 2 4 I
__Gdy _ 622510°60° o oong (o 1]t = 80 g5 (cm)
128.E.J 128.2,1.10°.33,9 400 400

Vay tdm van thoa mén diéu kién bién dang.

Vay véi tam van khuon da to hop nhu trén da kha nang chiu luc.

- Tinh toan va kiém tra nhanh gong:

Tir bang t6 hop van khuén ta thdy nhanh gong c6 dién chiu tai 1a 600x600 13 nguy hiém
nhat ta tién hanh tinh toan va kiém tra cho nhanh géng nay.

+ So @6 tinh: Coi cac nhanh gbéng lam viéc nhu mot dam don gian tua lén cac géi tua la
cac nhanh gong dat vudng goc véi nhanh gong dang xét.

+ Tai trong tdc dung 1én mot nhanh gong: do hé ?tgt=72,8(kG-m)

1=600 ;%

véan khuon truyén vao.
q; =q°.1"" =2075.0,6 =1245 (kG / m). %%
qy =" 1" =2697,5.0,6 =1618,5 (kG / m).
+ Kiém tra theo TTGH1 (d¢ bén).

biéu kién kiém tra: o = % <R. qg |2/8:72,8(kG.m)
9

_q,1° 1618,5.0,6

=g =

Trong d6: M, _, — 72,8325 (kG.m)
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Nhanh goéng duge 1am tir thanh thép goc déu canh nén ta chon thanh gong 1a L70x70x3
c6 W=6,47(cm®) va J=19,4(cm®).
2
Taco: o= Mma _ 128325107 41507 2 2100 (kG /cm?).
W 6,47

Vay nhanh gong thoa man diéu kién bén.

tc 14
+ Kiém tra theo TTGH2 (do vong). f = —9a_ cr¢1- 1
384.E.J 400

Trong d6: E: 13 mé dun dan hoi cua thép 1am gong: E = Eep = 2, 1.10° (kG /cm?).
J: 14 mdé men quén tinh trung tim cua tiét dién nhanh gong J=11(cm®).
5.9%.1* ~2.60*
fo>lat  SA24510°60° 4 ooy (o< ]=—L = 00 _ 015 (cm).
384.E.J 384.2,1.10°.19,4 400 400

Vay voi tiét dién nhanh géng da chon va khoang cach bd tri cac nhanh géng nhu trén thi

hé van khuon du kha nang chiu luc. Ta c6 so dd céu tao van khudncot C2 tﬁng 1 nhu
hinh vé dudi
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9.2.2. Von khuun dam

a) T6 hop van khudn.

- Ta tién hanh t6 hop van khudn cho tat ca cac loai dam trén tang dién hinh
- Ta ¢6 kich thude tiét dién va chiéu dai cc ddm nhu sau:

+ Dam DI tang 1, tang 2: bxhxL = 220x700x6220.

+ Dam D2 tang 1, tang 2: bxhxL = 220x300x3380.

+ Dam D3: bxhxL = 220x300x2000

- T céc kich thude cac dam ta t6 hop van khudn cac dim nhu sau:

- Chon xa ngang c6 kich thudc tiét dién axb=8x6(cm) va L = 800 (mm).

- Chon sudn dimg c6 kich thudc tiét dién axb=8x6(cm).

- Chon thanh ving va chong xién c6 tiét dién axb=6x6(cm)

- Str dung céc cdy chong don dé chdng d& van khuon day dam. Chon cay chéng don loai
K103 c6 chiéu cao tdi thiéu 2400 mm va chiéu cao t6i da la 3900 (mm).

- Tinh toan kiém tra van day dam.

T bang t6 hop van khuon ta thdy tdm van khuon dudi day dam chinh
D1(220x700 mm) 13 tim van nguy hiém nhat. Vay ta tién hanh tinh toan va kiém tra véi
tdm van khuon nay. TAm van khudn nay c6 bé rong b, = 220 (mm)va lxng=750(mm)

+ So db tinh: Coi tdm van khuon ddy dam lam v =737,5(kG/m)

viéc nhu mot dam lién tuc chiu tai trong phan bd i i i i i i J//l i i i i i i i i i
déu tua trén cac gbi twa 1a cac xa ngang d& van | —750 L =750 %}
xng— xng™ |

day dam. Ta c6 so do tinh nhu hinh v& bén:
+ Tai trong tac dung 1én tAm vén.

e (,: Tai trong ban than tdm van khuén c6 hé s6
vuot tai n; = 1,1. V61 van khudn thép dinh hinh
c6: q°=20(kG/m?)
= 20x0,25 = 5(kG/m).
q°=n.q% = 1,1x5 = 5,5(kG/m)
e (,: Trong luong cta dam BTCT véi hé s6 vuot tain, = 1,2.
dy = y,0.h+100b.
Trong d6: 7,,- Trong lugng riéng ctia bé tong; ,, = 2500(kG / m®).
b - Bé rong dam; b=0,22(m)
h - Chiéu cao dam; h=0,7(m)
100: - Trong luong ciia cdt thép trong bé tong.

0"y /10=41,48(kG.m)
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dy = (,,-h+100).b =(2500.0,7 +100).0,25 =480 (kG /m).
g, =n,.q, =1,2.480=576 (kG /m).
e (,: Tai trong do trut vira bé tong c6 h¢ sO vuot tai ng = 1,3. Vi biénphap db bé tong
bang bom bé tong nén ta lay g =400 (kG / m?)
gy =400.0,3=120 (kG /m).
;s =Nn,.05 =1,3.120=156 (kG / m).
e (,: Tai trong do dam bé tong c6 hé sb vuot tai ng = 1,3. V&i dam dui co duong kinh
d =70 mm nén ta 1dyq"°=200(kG/m?)
g, =200.0,3=60 (kG / m).
q, =n,.q; =1,3.60=78 (kG /m).
e Chly: Trong 2 gid tri 0, Va (, ta lay gid tri 16n hon vi trong ltic thi cong khi trat vita
thi khong dam bé tong con khi ddm bé tong thi khong trit vira hay 2 tai trong nay khong
tac dung dong thoi.
Véi gy =120 (kG /m)>q; =60 (kG/m);qy =156 (KG/m)>q; =78 (kG /m) nén ta lay
gia tri q; vao tinh toan.
e Tong tai trong tac dung 1én tam van 1a:
0’ =0q°+0; +0y =5+480+120=605 (kG /m).
g =0 +0, +0; =55+576+156=737,5 (kG /m).
+ Kiém tra bén theo TTGH1.

biéu kién kiém tra: 5 = M <R

2

0,y 737,5.0,75°
10 10
V6i tAm van khuon c6 b, = 220(mm) tra bang ta dugcW = 7,7 (cm®)
R: 1a cuong do tinh toan ctia thép lam van khuén R = 2100(kG/cm®)
ta.c6" o — M e _ 41,484.10°
w 7,7

Vay tdm van thoa méan diéu kién bén.
+ Kiém tra vong theo TTGH2.

tc 14
biéu kién kiém tra: f = M g[ f ] = I’ﬂ
128.E.J 400

Trong do: M__ ~ 41,484 (kG.m).

=538,75 (kG / cm?) < R=2100 (kG / cm?).
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Trong d6: E: 1a mo dun dan hdi ciia thép E = Eeo =2,1.10° (kG /cm?)
V6i tAm van khuon cé by = 220(mm) tra bang ta duoc J=33,9(cm”)

tC.I4 ) 4 I
taco: fohim _ 605.10 '675 ~0,021 (cm) <[ f]="2 =ﬁ=0,1875 (cm).
128.E.J 128.2,1.10 33,9 400 400

Vay tdm van thoa man diéu kién bién dang.

Vay véi h¢ van khudn da td hop nhu trén du kha nang chiu luc.

- Tinh todn va kiém tra xa ngang d& van day dam.

Tur bang t6 hop van khuon ta thiy xa ngang c6 dién chiu tai 1a 220x750 mm la nguy
hiém nhét ta tién hanh tinh toan va kiém tra cho xa ngang nay.

+ So d6 tinh: Coi xa ngang d& van day dam lam viéc nhu mot dam don gian chiu tai
trong phan tap trung dat tai gilta nhip tua trén pr25=580’469(kG)

K. \ r A A J A X
cac goi tya la cac cot chong don. Ta c6 so do |

tinh nhu hinh vé bén:
. , A . | =800

+ Tai trong tdc dung Ién xa ngang la trong

lugng ban than xa ngang, tai trong phan bd déu (|
trén bé rong tim van ddy dam va trong luong WMMJWW

ban than van thanh dam, suon ding, thanh | /14=116,904(kG.m)

vang, chong xién, bo gb. Cac tai trong duoc quy

ve tai trong tdp trung dat ¢ gitra nhip cua xa

ngang la P.

o P,: Trong lugng ban than cua xa ngang c6 hé sd vuot tai ng = 1,1.

o = 74Dy Nong 1 =630.0,08.0,1.1=5,04 (kG).
P'=n.P°=115,04=5544 (kG).

e P,: Trong lugng ban than cua cac van thanh dam, suon dting, thanh vang, chéng xién
va bo gb c6 hé s vuot tai n, = 1,1. V&i van thanh dam c6 q° =20 (kG/m?); cac
thanh sudn ding, thanh ving, chong xién, bo gb 1iy 20 kG.

P =2.20.0,6.0,75+20=38 (kG).
P =n,.P°=11.38=418 (kG).
e P,: Tai trong do van khuén van day dam truyén xudng.
R = qs".lXng =605.0,75=453,75 (kG).
R = qst.lXng =737,5.0,75=533,125 (kG).

e Tbng tai trong tac dung lén xa ngang.
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PtC

xng

P* + P + P =5,04 + 38 + 453,75 = 496,79 (kG).
Py, =P" + P + P =5544+41,8+533,125 ~580,469 (kG).
+ Kiém tra bén theo TTGH1.

Diéu kién kiém tra: &= M gy <[o]
W g

Pag]  580,469.0,8
4

Trong do: M __ = ~116,094 (kG.m).

0,05 2ing _ 8.10°
6
[o], : 1a cudng d6 tinh todn cua gd 1am xa ngang [0], =90 (kG /cm?).

W = =133,333 (cm®)

2
taco: o= Mma MO0 o7 5/ eme) <[], =90 (kG / cm?).
W 133333

Vay xa ngang théa mon diéu kién bén.
+ Kiém tra vong theo TTGH2.
tc |3
P= <[f]= 0
48.E.J 400
Trong d6: E: 1a mo dun dan hoi cua thép E = E, =1,2.10° (kG /cm?).

bicu kién kiém tra: f =

J: 14 mo6 men quén tinh trung tam cua tiét dién.
b8, 810°

J = = 666,667 (cm*)
12 12
tc 3 3
tacod: f = PLI- _ 496'759'80 ~0,079 (cm)g[f]zl_zﬂ:og (cm).
48.E.J 48.1,2.10°.666,667 400 400

Viy xa ngang thoa man diéu kién bién dang.

Vay véi kich thudc va tiét dién xa ngang da chon thi xa ngang du kha nang chiu lyc.
- Tinh todn k‘lem tr‘a cOt chong. , erEE; =416,644(kG)
+ Theo so do truyén tai 1én ¢t chong ta c6 luc doc

tac dung 1én cot chdng la:
Prg 416,644

tt _ 'xng __
Pcc_ -

2

+ Vé6i cot chéng K103 c6 luc t6i han la:

P" = 208,322 (kG) <[P]=1300 (kG).

—Céy chéng don K103 di kha nang chiu luc, A Al
So do truyen tai 1én cdt chong

= 208,322 (kG).
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+ Vi str dung cay chdng thép, va cac cay chéng don dugc gidng véi nhau nén ta khong
can kiém tra 6n dinh vé dd manh A.

- Tinh toan kiém tra van khuon thanh dam.

Tir bang t6 hop van khudn ta thdy tAm van khuoén HP3015 13 tim van nguy hiém nhat.
Vay ta tién hanh tinh toan va kiém tra v4i tAm van khudn nay. TAm van khudn nay cobé
rong b,=220(mm) va l;=100(mm).

- Tinh to4n va kiém tra tim vén: cﬁ:GS:&(kG/m)

+ So do6 tinh: Coi tam van khuodn lam viéc

nhu mot ddm don gian chiu tai trong phan b

déu tya trén cac goi tya la cac suon ding. Ta ls =750 ls=750
c6 so do tinh nhu hinh vé bén: mm%\

+ Tai trong tac dung 1én tim van. WW W

ql £/10=35,607(kG.m)

e (;: 4p luc tinh cua vira bé tong tuoi cd hé sO vuot tai n = 1,3 (vi khi d6 bé tong bang
may bom nén ap luc tinh cta vita bé tong twoi dugc ting 1én dang ké).
qic = Vw-H
Trong do H lay mot trong cac gia tri sau:
H =H,, : Chiéu cao cau kién néu H, <R,
H =R, : Ban kinh tac dung cta dam bé tong néu H, >R,
H =H_, : Chiéu cao dot d6 bé tong.
Taco H, =0,6 (M) <R, =0,75 (m) nén ta layH = Hy, =0,6(m)
q° =7,.-H =2500.0,6 =1500 (kG / m?).
g =n.g’° =1,3.1500=1950 (kG / m?).
e 0,: ap luc do dam bé tong. Véi dam dui c6 duong kinh d = 70 mm lay
¥ =200 (kG / m?)véi hé s6 vuot tain = 1,3.
g5 =n.g; =1,3.200=260 (kG /m?).
e Tong tai trong tac dung 1én 1m? véan khudn Ia:
q°=q; +0gy =1500+200=1700 (kG /m?).
q" =q; +q; =1950+260=2210 (kG /m?).
e Tong tai trong tac dung 1én 1m van khudén HP2515 la:
q° =q°h, =1700.0,3=510 (kG / m).
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ar =q".b, =2210.0,25=633 (kG /m).
+ Kiém tra bén theo TTGHI.
Didu kién kiém tra: & = Mmx < R

g2 633.0,75
10 10
Véi tim van khuon c6 b, =220 (mm) tra bang ta duge W =5,2 (cm?).

Trong d6: m__

=35,607 (KG.m)-

R: 1a cuong do tinh toan cta thép lam van khuon R =2100 (kG /cm?).

2
taco: o= Vm 31078107
W 5,2

Vay tdm van thoa man diéu kién bén.
+ Kiém tra vong theo TTGH2.

~597,65 (kG / cm®) < R =2100 (kG / cm?).

i tc |4
biéu kién kiém tra: f = % < [ f ] = ,
128.E.J 40

Trong d6: E: 1a mo dun dan hoi cua thép E = Enep = 2 1.10° (kG /cm?).
V6i tam van khuén c¢6 b, =220 (mm) tra bang ta dwgc J =23,7 (cm*).

tc 14 i R—
tace: ¢ Gl _ 451075 40011 (omy<[f]=— = T2~ 01875 (cm).
128EJ 12821107237

400 400
Vay tdm van thoa mén diéu kién bién dang.

Vay véi h¢ van khudn da to hop nhu trén du kha nang chiu luc.

- Tinh toan va kiém tra sudn dung.

Dya vao bang t6 hop van khudén ta thiy thanh suon démg c6 dién phan tai la
I, =750 (mm) la nguy hiém nhat. Ta 1y thanh sudn d6 ra dé tinh toan.

+ So d6 tinh: Coi thanh sudn lam viéc nhu dam lién 9221657,5(kG/m)

tuc chiu tai trong phan bd déu tua 1én cac géi tua la
cac thanh chong suon. Ta c6 so do tinh nhu hinh vé.

kA | =600
Chon ti€t dién sudn a, xb, =80x 60 (mm). : .

+ Tai trong tac dung: do van truyén vao. ‘ ‘ ‘ ‘ |
g’ =q°l, =1700.0,75=1275 (kG / m).
g =q"“.l, =2210.0,75=1657,5 (kG / m).
+ Kiém tra theo TTGH1 (d6 bén).

Q124/8=74,58(kG.m)

A . 2 M
Ta c6 dicu kién ki€ém tra: o = W”""X <[o]
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Trong do: M

_qlZ  1657,5.0,6
max 8 8

2 2
W = bSéas - 8'20 133,333 (cm”)

= 74,588 (KG.m).

[c],:1aing suat cho phép ciia gd; [o], =90 (kG /cm?)

2
taco: o= Mma _ 14,588.10° 55,941 (kG / cm?®) <[o]=90 (kG /cm?).
W 133,333
Vay thanh suon ding thoa mon diéu kién bén.
+ Kiém tra theo TTGH2 (d¢ vdng).
A A 1A ) 5q‘c.l4 |
biéu kién kiém tra: f = s < [ f ] —
384.E.J 400

Trong d6: E: 13 m6 dun dan hdi cua gd E = E, =1 2.10° (kG /cm?).

J : 1a md men quan tinh cta tiét dién.
b,.al 8.10°

J= = = 666,667 (cm*)
12 12
tc 14 -2 4
P 5.1275.150 80° 0 0269 cm)<[f]- l, _ 60 _015 (cm).
384.E.J 384.1,2.10°666,667 400 400

Vay thanh suon dingthéa man diéu kién vong.

- Kiém tra chéng xién.

Véi cac thanh chéng ctia van khudén dam thuong 1a rat ngan va tan dung nhitng thanh gb
du thira nén ta khong can phai kiém tra d6 6n dinh cho nhiing thanh chdng nay. Véi kich
thudc ctia cac thanh chéng 14 6x6 cm du kha ning chiu luc.

Vay v6i hé van khuon da to hop nhu trén dit kha nang chiu lyc.

9.2.3.Thiét ké vén khuun san

9.2.3.1. Tinh van khudn san : S;.4.

- Véan khuén san duoc tao boi cac tAm van nho ghép lai v6i nhau tao thanh mot tim 16n
véan khuon san dugc ké 1én xa gd va xa gd duogc ké 18én cot chdng .Vi vy khoang cach
giita cac xa go can phai thiét ké dé dam bao d6 véng ctia van san .

- B¢ tinh todn van khuon san ta cat mgt dai ban rong b = 1 m doc theo van khudn cuia san.

a. Xac dinh tai trong tinh toan ( tai trong phan b déu)

Chon van san day 3 cm
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* Tinh tai tac dyng lén san :

- Trong luong BTCT : ) 3600 ) 3600 )
g, =0,12. 2500 . 1 = 300 kg/m _ ! W
g% =g . n=300. 1,2 = 360 kg/m ’ I
- Trong luong van : S —
g%, = 0,03 . 800 = 24 kg/m R —
9% =9%.n=24.1,1=26,4 kg/m S
* Hoat tai tac dung 1én san : N —
- Do nguoi va phuong tién van chuyén : N —
P =250 kg/m | | i —|
P, = 250 . 1,3 = 325 kg/m - 1000
- Do d6 bé tong : @) ©) ©)

P, =400 kg/m

P%, =400. 1,3 =520 kg/m

Do dam bé tong :

P =200 kg/m

P";=200. 1,3 = 260 kg/m
—Tbng tai trong:

q° = g4+ g% + P+ max( P'%, + P ) = 300 + 24 + 250 + 400 = 974 kg/m

q" = g%+ g% + P+ max(P®, +P%) =360+ 26,4 + 325 + 520 = 1231,4 kg/m
b.So d6 tinh
- Coi ban 1a dam lién tuc c6 géi tua tai vi tri ké Ién xa g6 .

* S d tinh :
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q = 12314 Kq/m

Al

A
WLWLWL
Mm@x:?—‘

2
0

c.Tinh todn khoang céch gitra cac xa go :

- Coi van la mot dam lién tuc goi 1én cac goi tua la cac xa go co tai trong phan bo déu

q"=1231,4 kg/m
b.h? _ 100.3°

* Momen khang uén cua van khuén W = 5 =150cm®
3 3
* MO men quan tinh ctia van khuén:  J = b7 1003 _ oo5ems
12 12
- Diéu kién bén:
tt. 2
Minax = 10 <[c]W ) 3600 5 3600 )
1 W 1
10W.|o 10.150.90 —
+) LXgS tt[ ] = = @ I ,X [
q 12,31 . e
107 cm ] 2
Chon 1,y =90 cm >~
* Chiéu dai cia 6 san : § .
(@]
L, =L, — by - 2.8, = 720 - 22 — 2x3 = 692 cm S ~
)]
* S xa gd cho 1 6san : ; S
[0}
_ (L _ (692 o . = S
Nyags = (f+1)—(m+1)—8xago S
o) —
1000
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* Kiém tra 6 vong theo cong thirc:

tC|4

 128.E.J

1:tt

4
= _9,7490° _ 0,221 cm
128.10°.225

* Do vong cho phép:

[f= 1 -2 =0205cm

400 400
fy = 0,221 cm < [f] = 0,225 cm Vay van khuén dam bao diéu kién vé do vong va
khoang cach cac xa gd 1=90 cm 1 hop 1y
9.2.3.2. Tinh todn khodng cdch giia cdc cot chong xa go :
Co1 xa g6 1a cac dam lién tuc dat 1én cac géi tua tai cac vi tri ké 1én cot chéng
Xa go chiu tai trong tlr van san truyén xuéng va ban than trong luong ciia xa go
Chon xa go ¢6 kich thuécbx h =8 x 10 cm
a. Xac dinh tai trong tac dung 1én xa g0 :

* Tai trong tac dung 1én xa go:

L IAA TS LSS T LSS
-
@7

S
<] [X<]
= ]
L l
Sun btct dpy 10cm
v, n Khu«n sun dpy 3cm

XU ga 8x10cm
c©y cheng

L l L l

YOO

- Trong lugng ban than xa go:
9 =v,..b.n = 800.0,08.0,1=6,4kg/m
gt = g%JC .n=6,4.11=7 kg/m
- Tusan truyén xuéng
q°=1.9%, =0,9.974=2876,6 Kg/m
q"=l.q%, =09.1231,4 =1108,3 Kg/m
= Tong tai trong tac dung 1én xa go:
0% =9°+q°= 6,4+876,6 = 883 Kg/m
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q% =g"+q"= 7+1108,3 = 11153 Kg/m

b. So dd tinh :

q =1115,3 Kg/m

A

A A AN
WLWLWL
Mmexzﬁi

0

c.Tinh todn khoang céach gitra cac cot chong :
- Coi van la mot dam lién tyc gobi Ién cac goi tua 1a cac xa go co tai trong phan bo déu

q"=1115,3 kg/m

i 2 2
* Momen khang udn cua van khuon W = b'g = 8x10 =133,3cm®
3 3
* MO men quén tinh ctuia van khuon:  J = % = 81120 =666, 7cm*
- Diéu kién bén:
tt 2
10W. . :
+) Lec< tt[o-] = 10.133,3.110 =115cm
q 1115,3
Chon 1., =90cm
* Chiéu dai ctia xa go
Lyigs =B —Dbg-2.8=360-30-2.3=324cm
* S6 ¢ot chong cho 1 xa go : ittt

—

e

L M@J @ii

Ne1 = ( xg1“1):ﬁ+1=50(}t |
00

I, 90 1Bh) 6 900 | 900 | 600 1bd
. . . | 3240 |
* Bo tri cdt chong cho 1 xa go:
(@O Sunbtct dyy 10cm
@ v,nkhu«nspndpy 3cm
@ xugas8xlocm
@ c€ychéng 152
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* Kiém tra d§ vong cua xa go :

tcl4

 128.E.J

ftt

4
tt = w = 0,068 cm
128.10°.666, 7

* Pg vong cho phép:

M= -39 =022cm
400 400
fy = 0,068 cm <[f] =0,22 cm
= Vay xa gd dam bao diéu kién vé do vong va khoang cach cac cot

chéng 1 =90 cm 14 dam bao an toan.

9.2.3.3. Tinh todn cét chong xa go :

Chon tiét dién cot chéng: bxh=10x10cm N

Chiéu dai ¢t chdng: L. = Hy — hg - 8y - hy, -hg

Trong do:
H, : Chiéu cao téng I,H, =45 m
hs : Chiéu day san hy = 0,12 m
8vq: Bé day van day, 8,4 = 0,03 m
h, : Chiéu cao ném, h, = 0,1 m
hg : Chiéu day tim dém, hg = 0,03 m

> L 45-0,12-0,03-0,1-0,03=4,22 m
Lién két ¢ hai dau cot chdng 14 lién két khop b

- Chiéu dai tinh toan Lo = L = 4,22m
Tai trong tac dung 1€n cot chéng: N= Lcc.qttcc
L: Khoang cach gitta cac cot chéng L = 0,9 m
-> N=0,9.1115,3=1003,8 kg

+ M6 men quan tinh cta cdt chong:

.. L. 01
> Ban kinh quén tinh: r= -2 = 2= = 0,029m
| 2 2
+ D0 manh: A = I—°:£=145,5
r 0,029

Tra bang ta dugc: ¢ = 0,18
Theo dicu kién on dinh:
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o N _ 10038
¢.F 0,18.10.10
ta c6: o<[o] =110kg/cm?
= Vay cot chong da thoa man dicu kién on dinh va diéu kién ben ,
= Tinh toan tuong tu ta c6 mat bang cau tao thi€t ké van khuon,xa gd,cot chong cho
san: Szscp

=55,8 kg/cm?

) 3900 ) 3900 )
I 1 1

7200

~ N N I

~ N N I

600}, 900 900 }600]

+
~ N N ]

S i B
@ @ @

9.3. Tinh toan chgn may va phwong tién thi cong

Chon may thi cong cong trinh gom:

+ M4y van chuyén 1én cao: Can truc thap, may vén thing.

+Dam dui, ¢am ban.

+ Xe 0t6 van chuyén bé tong thuong pham.

9.3.1. Chon can truc thap:

Cong trinh co chiéu cao 16n nén dé van chuyén vat tu phuc vu thi cong ta phai st dung
can truc thap. Bétong duoc van chuyén bang can truc, dd theo phuwong phap thu cong, dé
tranh bétong bi phan ting do trit vita tir trong thung chira ta dung dng mém, dng voi voi
dé din bétong t6i vi tri do.

Can truc thap dugc chon phai dap tmg duoc cac yéu cau ki thuat thi cong cong trinh: thi
cong duoc toan bd cong trinh, an toan cho ngudi va can truc trong lac thi cong, kinh té
nhat.

Céc thong sb dé lya chon can truc thap:
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- Tai trong can nang: Qyc

- Chiéu cao nang vat: Hy,

- Béan kinh phyc vy 16n nhat: Ry,

9.3.1.1. Strc nang yéu cau:

Trong luong vat nang Gmg véi vi tri xa nhat trén cong trinh 1 thung d6 bé tong dung tich

om°

ch:%k+zqt
Qe trong lwong thing dé bé téng,chon thing ¢6 dung tich 2m®( tinh toan 1,8 m®)
> qe: trong lugng cac phu kién treo budc, léy 1a0.1T
Vay Qy,=1,8x25+0.1=46T
9.3.1.2. Tinh chiéu cao nang ha vat: Hyc = Het + Hae + Hoe + He (M)
Trong do :
He: Chiéu cao cua cong trinh; Hy = 20,8 m
H.:: Khoang an toan; Hy = 1m
He: Chiéu cao ciu kién cau lép; Hy =2m
H,: Chiéu cao thiét bi treo budc; Hy= 1.5m
Vay chiéu cao can thiét ciia can tryc 14 : Hy.=208+1+2+15=253(m)
9.3.1.3. Ban kinh nang vat:

Trong do: Ry = \/(B +S) [Ej

L =59 m: Chiéu dai ctia nha.
B = 17 m: Bé rong clia nha.
S=r2+by+by+a=0,6+03+12+2=41m.

S 1 khoang cach tir tAm quay ctia can tryuc dén mép cong trinh.

r=1,2m: bé rong can truc.
by =1,2m: Chiéu rong cta dan gido.
bo = 0,3m: Khoang cach tir giao dén mép cong trinh.

a = 2m: Khoang cach an toan, da bao gém cé bé rong ludi an toan.

Vay: R, =\A7+4.1 +(59/2)° =36.27m

Dua vao cac théng sb tinh toan trén va do dic diém cong trinh c6 chiéu dai 16n, ta chon
can tryc thap di chuyén trén ray.

Ta chon can truc KB-404:
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Céc thong sb k¥ thuat cta can truc:

Chiéu cao nang 16n nhéat: H e = 37,3 M

Tam véi 16n nhét: Rya = 26,6 m

Trong lugng nang: Qmin=58 T, Qnax=7,1 T

Van téc nang: V, =20 m/ph(t

Van tbc quay: V, = 0,45 vong/ pht .

Van toc di chuyén xe con: Ve, = 18 m/phtit .

9.3.1.4. Kiém tra ning suit cta can truc thap:

Ning suit tinh toan cta can truc chinh 13 ning suat d6 bétong cua nd va duoc tinh theo
cong thic:

Ns = 8.Q.ng K. Kyg (M*/ca)

Trong do:

Q=46 T, N, = 3600

t=E(T+T) =
E = 0.8 12 hé s6 két hop dong thoi cac dong tac
T1=Trang + Tha + Tquay

M,y VEnth"ng tpl2
— H _ 20,8_ Sgc néng Q=0.5(T)

T nang ~ «, A~ _1;04 § é cao néng H=27(m)
Vnéng 20 TOm vii R=2,2(m)
0,5.60 A
Touay =2. ——=133 gia
quay 0.45 glay

=>T, =63 + 63 + 133 =259 giay

T,: thoi gian thao tac thu cong g@)m moc, thdo, ciu, trit vira bé tong, léy

T,=180s

=> T, = 0.8( 259+ 180 ) = 352 giay

=> N, =3600/352 =10

K= 0.8 14 hé s st dung tai trong

Kig=0.851a hé sd str dung thoi gian.

Vay ning sudt can truc trong 1 ca la: Ny = 8x4,6x10x0.8x0.85 = 250,24 T/ca

Thé tich bé téng can van chuyén trong mot ca 1a:
Ne. = 10. 1,8. 0,8. 0,85. 8 = 97.92 m*/ca

9.3.2. Chon may vdn thang nang vt liéu
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Do cong trinh c6 tong chiéu cao 1a 20,8 m. Bé phuc vu cho cac cong tac thi cong cong
trinh, chiing ta can giai quyét cic van dé van chuyén van khudn va cot thép ciing nhu
vat liéu xay dung khac 1én cao. Do do ta can chon phuong tién van chuyén 1én cao
cho thich hop véi yéu cau thuc té cling nhu diéu kién thi cong cua cong truong.

Hién nay co rat nhiéu loai may moc thiét bi c6 thé phuc vu cho cong tac van chuyén
1én cao c6 thé dap tmg duoc cho cong truong. Nhung dé dam bao vé tinh kinh té trong
thi cong ta chon mdy vén thang tai dé van chuyén vat liéu cho cong truong.

- Chon may van thang TP -12 (theo so tay chon may x4y dung cia Nguyén Tién Thu)

co cac thong so sau:

Ma Sirc nang | PO caondng | Tam véi R | Van toc nang | Trong hrong
hiéu (tin) (m) (m) (m/s) (Tén)
TP -12 0,5 27 1,3 3 2,2

9.3.3. Chon may dam dui cho cot:
— Khéi lwong BT trong cot & ting 16n nhét c¢6 gia tri V=132,92m’/ca.

Chon may dam

dui logi USO ¢6 cdc thong sé ky thudt sau:
Céc thong ) Don vi Gia tri
Thoi gian ¢dm BT S 30
Ban kinh tac dung cm 30-40
Chiéu sau 16p dam cm 20-30
Ning sut M3/h 3,15

— Nang sudt dam dwoc xdc dinh theo cong thirc:
N=2.k.ro%.A.3600/(t;+1,)

Trong do:

ro: Ban kinh anh huéng ctia dam ldy 0,3m

A: Chiéu day 16p BT can dam 0,25m

t;: Thoi gian ddm BT = t;= 30s

t,: Thoi gian di chuyén dam tir vi tri nay sang vi tri
khac 13y t,=6s

k: Hé s6 hiru ich l1ay k= 0,7

: %@%%
Gﬂ ﬂ%

OA0OBOM BEAOANG
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Vay:N=2.0,7.0,3%.0,25.3600/(30+6) = 3,15 m*/h
—Nang sudt cuia mét ca lam viée:
N = 8.3,15.0,85 = 21,42 m*ca = chon 2 cai .
N = 42,84 >32,92 m®/ca. Vay chon dam dui thoa man.
— Pé dé phong hong hoc khi thi cong, ta chon 4 dam dui.
9.3.4. Chon mdy dam ban cho bé tong san:
Dién tich ciia ddm bé tong cin dim trong 1 ca 1on nhat 1a: S = 690,14 m?/ca.
Ta chon may dam ban U7 c6 céac thong s6 k¥ thuit sau:

+Thoi gian dam bé téng: 50s

+Ban kinh tac dung: 20 + 30 cm.

+Chiéu sau 16p dam: 10 + 30 cm

+Nang sudt: 25 m?/h
Theo bang cac thong sé ky thuat cua ddm U7 ta c6 ning suat cua dim 1a 25m?/h.
Néu ta 1y k=0,8 thi ning suit may ddm la: N=0,8.25.8.6=960 m*/ca > 690,14m?/ca.
Chon may ddm ban U7 c6 nang suét 25 m?/ h.
Chon 12 may dé phong hong hoc khi thi cong.
9.3.5.Chon may bom bé tong:
Co s& dé chon may bom cin cr vao khdi luong bé tong bom cho san.
- Khoang cach tir tram tron bé tong dén cong trinh, dudng x4 van chuyén,..
- Dya vao ning suat may bom thuc té trén thi truong.
Khdi luong bé tong dam san 1a 131,29 m®.
Chon may bom bé tong Putzmeiter vi cac thong sb k§ thuat sau:
Bom cao: 49.1m, bom ngang: 38.6m, luu luong 90m®/h, ap suat bom 150 bar,
Chiéu dai xylanh 140cm, duong kinh xy lanh 20cm.
9.3.6. Chon xe vdn chuyén bé téng

Ta van chuyén bé tong bang xe 6 t6 chuyén dung, thung ty quay. Cac loai xe may
chon Iya theo ma hiéu cta cong ty bé tong thuong pham.
Chon loai xe c¢6 thung ty quay ma hiéu SB-92B c6 cac thong sd k¥ thuat sau.
+ Dung tich thuing tron g= 6 m3
+ O t6 hing KAMAZ-5511
+ Dung tich thung nudc q= 0,75m3
+ Cong xuat dong co = 40W
+ Tdc d6 quay thung tron 9-15,5 vong/phut
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+DJ cao phéi liéu vao 3,5m
+ Thoi gian d6 bé tong ra : 10 phit

+ Trong lugng xe c¢6 bé tong = 21,85T
131,29

- S6 gid bom can : T=
90.0,5

=3 gid

(0.5 12 hiéu suat 1am viéc ctia may bom )
Str dung tram tron bé tong Nam Sai Gon 1&2 céach 23,4 km
Thoi gian cho mdt chuyén xe di va vé:

t=t, +L+td JFLHCh

tb th

t): thoi gian cho vat liéu nén xe, t=0.25 gio
ty: thoi gian d6 xudng, ty= 0.2 gio
tch: thot gian cho va tranh xe, t,=0.1 gio.
L: cu ly van chuyén, L= 23,4 km.
Vi: Van tdc trung binh cua xe, V=40 km/h

gid t= 0,25 +23,4/40 + 0,2 + 23,4/40 + 0,1 = 1,72 (gio)

T-T

0

t

s6 chuyén can thiét cia mdi xe: M=
T: thoi gian du kién d6 bé tong, T= 2 gid
T,: thoi gian ton that, T,=0.2 gio.

3-0.2 . .
do d6: m = T = 1,63 chuyén, lay m = 2 chuyén.

ToQ

SO xe can thiét: n= am

Trong d6: Q 1a khoi ludng bé téng can vén chuyén, Q=85,8 m®
q 14 dung tich thung trén, q=6 m>

131,29
6

Xe = =11 xe

Két lugn:Dung 1 may bom bé tong Putzmeiter
11 xe KAMAZ-5511 van chuyén bé téng.
9.4. Khoi hrong thi cong ciia phan than
Khéi lwong thi cong ciia phan than dwoc xdc dinh theo bing sau :

KHOI LUONG BE TONG PHAN THAN
| Tang | TénCK | Kichthudccaukién | Thétichl | S6 | TongV | Tong thé |
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cdu kién( | luong bé tich toan
m3) cdu | tdng(m3) | ting(m3)
a b h kién
Cot C1 47 | 022 | 06 0.6345 36 22.842
Cot C2 5 022 | 03 0.22748 22 | 4.09464
Cot C3 47 | 022 | 06 0.6345 8 5.076
Cot C4 5 022 | 0.3 0.22748 4 0.90992
1 DamDI1 | 33 | 022 | 03 0.2178 34 7.4052 | 131.2969
DamD2 | 7.425 | 022 | 0.7 1.3365 22 29.403
DamD3 | 231 | 022 | 0.3 0.15246 22 | 3.35412
San 80 1.9 3.3 | 0.08 0.5016 18 9.0288
San 120 | 6.9 33 | 0.12 2.7324 18 | 49.1832
Cot C1 3 0.22 | 0.6 0.405 36 14.58
Cot C2 33 | 022 | 03 0.1452 22 2.6136
Cot C3 3 022 | 06 0.405 8 3.24
DamDI1 | 33 | 022 | 03 0.2178 34 7.4052
2 DamD2 | 7.425 | 022 | 0.7 1.3365 22 29.403 118.8079
DamD3 | 231 | 022 | 0.3 0.15246 22 | 3.35412
San 80 1.9 3.3 | 0.08 0.5016 18 9.0288
San 120 | 6.9 3.3 | 0.12 2.7324 18 | 49.1832
Cot C1 3 0.22 | 05 0.405 36 14.58
Cot C2 33 | 022 | 03 0.1452 22 2.6136
Cot C3 3 022 | 05 0.405 8 3.24
DamDI1 | 33 | 022 | 03 0.2178 34 7.4052
3,45 DamD2 | 7.425 | 0.22 | 0.6 1.3365 22 20403 | 1188079
DamD3 | 231 | 022 | 0.3 0.15246 22 | 3.35412
San 80 1.9 3.3 | 0.08 0.5016 18 9.0288
San 120 | 6.9 33 | 0.12 2.7324 18 | 49.1832
KHOI LUONG COT THEP PHAN THAN
e SO Tong khoi | Tong khoi
Tang Tén CK %ﬁg;}fgﬁg lugng | lugng Thép lugng 1
Ck (Kg) (Kg) tang
Cot C1 78.67 36 2832.12
Cot C2 41.28 18 743.04
Cot C3 104.8 8 838.4
1 Cot C4 40.37 4 161.48 49544.68
Dam D1 758.29 34 25781.86
Dam D2 524.36 22 11535.92
Dam D3 26.23 22 577.06
160

Hoadng Hitu Tudn - XD1501D




Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

San 7074.8 1 7074.8
Cot Cl 55.46 36 1996.56
Cot C2 28.76 18 517.68
Cot C3 104.8 8 838.4
2 Dam D1 758.29 34 25781.86 | 46919.22
Dam D2 486.13 22 10694.86
Dam D3 26.23 22 577.06
San 6512.8 1 6512.8
Cot C1 30.56 36 1100.16
Cot C2 30.51 18 549.18
Cot C3 104.8 8 838.4
34,5 Dam D1 758.29 34 25781.86 | 43888.86
Dam D2 387.7 22 8529.4
Dam D3 26.23 22 577.06
San 6512.8 1 6512.8
KHOI LUONG VAN KHUON THAN
A s Ton
. ) Kich thuoe cdu kien | DM UM 1} g6 vong | TéngSvan | dien n%:h
Tang | Tén CK cau kién( L 1n =
m2) cau kién khubn(mz2) . Vk 1
a b h tang(m2)
CotCl | 044 | 12 | 47 7.05 36 253.8
CotC2 | 044 | 06 5 4.136 18 74.448
CotC3 | 044 | 1.2 | 47 7.05 8 56.4
CotC4 | 044 | 06 | 47 4.136 4 16.544
1 | DamDl | 064 | 0.22 | 3.3 2.31 3 6.93 1116.364
DamD2 | 144 | 022 | 7.025| 8.8515 18 159.327
DamD3 | 0.64 | 0.22 | 2.205| 1.4553 18 26.1954
San80 | 1.9 0 3.3 6.27 18 112.86
San 120 | 6.9 0 3.3 22.77 18 409.86
CotCl | 044 | 1.2 3 4.5 36 162
CotC2 | 044 | 06 3 2.64 18 47.52
CotC3 | 044 | 12 3 4.5 8 36
DamDl1 | 064 | 022 | 3.3 2.31 3 6.93
2 I 'DiamD2 | 144 | 022 [7.025| 88515 18 159.327 960.6924
DamD3 | 0.64 | 0.22 [ 2.205| 1.4553 18 26.1954
San80 | 1.9 0 3.3 6.27 18 112.86
San 120 | 6.9 0 3.3 22.77 18 409.86
CotCl | 044 | 1 3 4.5 36 162
345 | CotC2 | 044 | 0.6 3 2.64 18 47.52 949.8924
CotC3 | 044 | 1 3 3.15 8 25.2
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Dam D1 | 0.64 | 0.22 | 3.3 2.31 3 6.93

DamD2 | 1.44 | 0.22 | 7.025| 8.8515 18 159.327
DamD3 | 0.64 | 0.22 | 2.205| 1.4553 18 26.1954
Sang80 | 1.9 0 3.3 6.27 18 112.86
San 120 | 6.9 0 3.3 22.77 18 409.86

Cong tac hoan thién

Cong tac d6 bé tong chong thim

Lé6p bé tong chdéng thim day 4 m duoc d6 trén toan bo bé mit mai, khéi luong bé tong
chéng tham 14 :

V =0,04.(2.17.9,4 + 40,2.9,4) = 27,89 m®

Xay tuong mai

Xay 16p tuong ngoai bao quanh mai, chiéu cao tudong 50cm, day 110mm. Khdi luong
cong tac xay tuong :

V =[2.(17+9,4) + 40,2+9,4] . 0,5.0,11.2 = 11, 264 m®

Cong tac lap ctra trén moi tang

Tang 1: S=0,1.(996,216 +634,29) = 163 m?

Tang 2,3,4,5: §=0,1.(1783,87+501,89) = 228,57 m’

Khéi lugng cong tac op lat nén bang khoi 1u0ng cong tac trat san
Tang 1,2,3,4,5 : S= 112,86+409,86 = 522,72 m*

Dién tich cong tac trat tuong trong

Tang 1: S= 996,216 cm®

Téng 2,3,4,5: S= 1783,87 cm?

Di¢n tich trat tuong ngoai

Tang 1: S = 634,29 cm?

Tang 2,3,4,5: S= 501,89 cm’

Dién tich cong tac son bang dién tich cong tac trat

Pién nudc 1y 0,32h cong/1m2 san

9.5. Thi cong cot.
Quy trinh thi cbng:

Cot thép => ghép van khudn => kiém tra diéu chinh vi tri => dinh vi chéng xién

ving diy neo => d6 bé tong =>thdo van khuon.

9.5.1 Cong tdc gia cong lip dung cot thép:
- Cac yéu cau khi gia cong, lip dung cbt thép.

+ Cbt thép dung phai dung sé hiéu chung loai, duong kinh, kich thudc va sb
luong.
+ C6t thép phai dugc dat ding thiét ké da qui dinh.
+ Cbt thép phai sach khong han gi.
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+ Khi gia cong cat, udn, kéo, han cbt thép phai tién hanh theo diing cac qui dinh
v6i timg chiing loai, dudng kinh dé tranh khong 1am thay doi tinh chét co 1y ciia c6t thép.
Dung toi, may tudt dé nan thang thép nho. Thép cé duong kinh 16n thi dung vam thu
cong hodc may udn.

+ Céc bo phan lap dung trude khong gy can trd cho cac bd phan lap dung sau.

- Bién phap lap dung.

+ Sau khi gia cong va sip xép dung ching loai ta dung cin truc thap dua cot thép
1én san tang.

+ Kiém tra tim, truc cta cOt, vin chuyén cot thép dén tung cot, tién hanh lép dung
gian gido, san cong tac.

+ Noi cbt thép doc vé6i thép chd, ndi bude cbt dai theo dung thiét ké, sir dung san
cong tac dé budc cdt dai ¢ trén cao. Mdi budc ¢t dai phai dam bao chic chin dé tranh sai
1éch khung thép.

+ Can budc san cac vién ké bang bé tong c6 budc san rau thép vao cac cot dai dé
dam bao chiéu day 16p bé tong bao vé, cac diém ké cach nhau 60cm.

+ Chinh tim c6t thép sao cho dat yéu cau dé lap duyng van khuén.

- Nghiém thu cdt thép:

Trudc khi do bé tong, phai lam bién ban nghiém thu cot thép. Bién ban nghiém thu
phai ghi 16 cac diém sau day: Loai thép va duong kinh cbt thép, sé luong va khoang cach
cot thép, vi thi diém dat cta cot thép, chiéu day 16p bé tong bao vé (cac vién ké), cac chi

tiét chon sin trong bé tong... Sau d6 mai tién hanh lap dung cop pha cot.

9.5.2 Lc?'p dung van khuon cot.
- Yé&u cau chung.

+ Pam bao dung hinh dang, kich thudc cau kién theo yéu cau thiét ké.

+ Pam bao d6 bén virng, on dinh trong qua trinh thi cong.

+ Pam bao d6 kin khit dé khi d6 bé téng nudc ximiang khong bi chay ra giy anh
hudéng dén cudng do cua bé tong.

+ Lap dung thao dd mot cach dé dang.
- Bién phap lap dung:

+ Sau khi gia cong va sip xép dung chung loai ta dung cin truc thap dua cdt thép
1én san tang 5.

+ Kiém tra tim, truc cta cOt, vin chuyén cot thép dén tung cot, tién hanh lép dung
dan gido, san cong tac (dan giao Minh Khai).
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+ Nbi bt thép doc véi thép cho. Nbi bude ¢t dai theo dung khoang cach thiét ké,
st dung san cong tac dé budc cdt dai & trén cao. Mi ndi bude cdt dai phai dam bao chéc
chin dé tranh lam sai léch, xdc xéch khung theép.

+ Can budc sin cac vién ké bang bé tong co rau thép vao cac cot dai dé dam bao
chiéu day 16p bé tong bao vé, cac diém ké cach nhau 60cm.

+ Chinh tim cbt thép sao cho dat yéu cau dé chuén bi lap dyng van khuon.

- Bién phap lap dung:

+ Van chuyén van khuon, cdy chdng 1én san ting cao bang can tryc thap sau d6
van chuyén ngang dén vi tri cac cot.

+ Lép, ghép cac tAm van thanh voi nhau thong qua tAm gboc ngoai, sau do tra chdt
ném diung bua gd nhe vao chét ném dam bao chic chan. Van khudn cot duge gia cong
ghép thanh hop 3 mit, rdi lap dung vao khung ct thép dd dung xong, dung day doi dé
diéu chinh vi tri va d6 thang dung roi ding cay chdng dé chong d& van khudn sau d6 bat
dau 1ap van khudn mat con lai. Ding gong thép dé ¢ dinh hop van khudn, khoang cach
giita cac gong dit theo thiét ké.

+ Can ¢t vao vi tri tim ct, truc chudn da danh dau, ta chinh vi tri tim cot trén mat
bang. Sau khi ghép van khuon phai kiém tra do thang dimg cua cot theo hai phuong bang
qua doi. Dung cay chdng xién va diy neo co ting do diéu chinh dé giir 6n dinh cho van
khuon cot. Véi cot giita thi dung 4 cay chdng & 4 phia, cac cot bién thi chi chong duoc 3
hodc 2 cAy chdng nén phai sir dung thém day neo c6 ting-do dé ting do on dinh.

+ Khi lap dung van khuon chil ¥ phai dé chira ctra do bé tong va cira vé sinh theo
dung thiét ké.

9.5.3 Céng tac dé bé tong cét:
Sau khi nghiém thu xong van khudn tién hanh do bé tong cot

* Cong tac chuan bi: chuan bi thing d6 bé tong, may dam dui, lip dung dan gido san
thao tac (gido Minh Khai)... Str dung phuong phap do bé tong bang can truc thap, Bétong
duoc van chuyén l1én béng ben.

* Yéu cau ddi véi vira bé tong:
+ Vira bé tong phai dam bao dung cac thanh phan cip phdi.
+ Vira bétong phai duoc tron déu, dam bao do sut theo yéu ciu quy dinh.
+ Pam bao viéc tron, van chuyén, do trong thoi gian ngén nhét (<2 gio).
- Thi cong:
+ Cot ¢6 chiéu cao 3.3 m < 5 m nén c6 thé tién hanh d6 lién tuc.
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+ Dung can truc nhac ben, dwa dén vi tri cot dang thi cong. Cong nhan ding trén
san cong tac diéu chinh ben kéo nap do bé tong vao cot bang dng mém.

+ Chiéu cao mdi 16p d6 tir 30+40cm thi cho dam ngay

+ Khi d6 bé tong can chu ¥ dén viéc dat thép chd cho dam.

- Pam bé tong:

+ Bé tong cot dugce d6 thanh timg 16p day 30+40 (cm) sau d6 duge dam k¥ bang
dam dui. Dam xong 16p ndy méi duge d6 va dam 16p tiép theo. Khi dam, 16p bé tong phia
trén phai an sau xudng 16p bé tong dudi tir 5 +10 (cm) dé lam cho hai 16p bé téng lién két
v6i1 nhau.

+ Khi rat ddm ra khoi bé tong phai rit tir tir va khong dugc tat dong co trude va
trong khi rt dam, 1am nhu vy sé& tao ra mot 16 rdng trong bé tong.

+ Khong dugc dam qua lau tai mot vi tri, tranh hi¢n tuong phan tﬁng. Thoi gian
dam tai mot vi tri < 30 (s). Pam cho dén khi tai vi tri ddm ndi nude xi mang bé mat va
thdy bé tong khong con xu hudng tut xudng nira Ia dat yéu cau.

+ Khi ¢dm khong dugc bo sot va khong dé qua dadm cham vao cbt thép lam rung
cdt thép phia siu noi bé tong dang bat dau qua trinh ninh két din dén lam giam lyc dinh
gitra thép va bé tong.

9.5.4. Cong tdc bao dudng bé tong cot: . i

- Sau khi do, bé tong phai dugc bao dudng trong di¢u kién nhiét do va do am thich
hop.

- Bé tong méi d6 xong phai dugc che chan dé khong bi anh hudng ciia nang mua.

- Bé tong phai duoc gilt 4m it nhat 1a bay ngay dém. Hai ngay dau dé giir do am
cho bé tong thi cr hai gio' twdi nudec mot 1an, 1an dau tudi nude sau khi do bé tong 4 +7
gid, nhimg ngdy sau 3 +10 gid tudi nudec mot 1an tuy thude vao nhiét do ciia méi trudng.
9.5.5 Thao do van khuodn cot:
Do van khuon cot 1a van khudén khéng chiu luc nén sau hai ngdy cé thé thao d& van
khuon cot dé 1am cac cong tac tiép theo: Thi cong bé tong dam san.
- Trinh tu thao d& van khudn cot nhu sau:

+ Théo cdy chdng, day ching ra trudc.

+ Théo gong cot va cudi ciing 1a thao d& van khudn.
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9.5.6. Trinh tu thi cong cho mot cot dién hinh

Sau khi d3 uén cdt thép tai xuong, cho can truc chuyén cét thép vaaof cot va tién
hanh Iap dung trén cot tiéu biéu.

Cot thép duogc lap xong cho van khubn di duoc lap 3 tam con 1 tam phyc vu lap
dit truc tiép trén cot sau.

Ta str dung bé tong thuong pham dé d6 bé téng.

Tai dau tap két vira bé téng: Vira bé tong duoc xe chd dén va do vao thung chira
vira. st dung it nhat 2 thang chira vita dé trong khi can truccj cau thing nay thi
nap vira vao thing kia. Khi can truc ha thung thir nhat xudng thdo méc cau ra thi
thing th hai sin sang c6 thé moc vao cau ludn, khdng phai cho doi. Phai chuan bi
mit bang va cong nhan dé diéu chinh ha thing xuéng dung vi tri, thao lap méc cau
duoc nhanh.

Tai dau d6 bé tong: phai c6 sy nhip nhang dn khép gitta ngudi do bé tong va ngudi
l4i cau. DAu tién 1 phai dinh vi vi tri bé téng cua thing dang cu 1én, sau d6 ta cho
d6 vao cot mdi 16p 30-40cm sau d6 cho dam ky va tiép tuc do 16p tiép theo sau.
Khi d6 & d6 cao trén 3 m can lap thém cac thiét bj phu nhu phéu dd, éng voi, dng
cao su.

Khi d6 bé tong ciing nhu khi dAm can chu ¥ khong gay va dap lam sai vi tri ct
thép.

Khi d6 xong can 1am vé sinh sach s& thiing chira chuan bi cho lan sau.

Chu y: phai kiém tra chat luong va do sut cta bé tong trude khi str dung.

Sau khi dxa d6 bé téng tGi cao trinh thiét ké ta cho ding, doi thoi gian gian doan
sau do tiép tuc thdo van khuén ra va lam lan luotj cac cot tiép theo
Ngay sau khi d6 2h tién hanh bao dudng kéo dai dén 7 ngay sau do.

9.6. Thi cong dim san:

9.6.1. Cong tac van khuon.
* Nhirng yéu cau khi lap dung van khuon:

- Van chuyén cac bg phan:

+ Van chuyén, truc 1én, ha xuéng phai nhe nhang, tranh va cham, x6 déy lam cho

van khu6n bi bién dang.

+Trudc khi van chuyén, phai kiém tra sy viing chac cua dan gido, san thao tac,

duong di lai dé bao dam an toan.
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+ Van chuyén hay lip dung van khuon trén khéi bé tong da d6 xong phai dugc can
b6 ki thuét phu trach cong truong dong ¥.

- Tru chéng cua dan gido phai dugc twa trén nén viing chic, khong trugt . Dién
tich mat cat ngang cia try chong (hay tdm ké) phai du rong dé khi d6 bé tong, két cau
chdng d& khong bi 1an qua tri s6 cho phép.

- Phuong phap lap ghép van khudn, dan gido phai dam bao nguyén tac don gian va
dé thao; bo phan nao thao trudc khong bi phu thudc vao bd phan phai thio sau.

- Khi lép dung van khuon, phai can ctr vao céac mdc tric dac trén mat dat (cho vi
tri va cao do), dong thoi dwa vao ban vé thiét ké thi cong dé dam bao kich thude, vi tri
turong quan giita cic bd phan cong trinh va vi tri ctia cong trinh trong khong gian. Doi véi
cac bo phan trong yéu ciia cong trinh, phi dit thém nhiéu diém khong ché dé dé dang
trong viéc kiém tra d6i chiéu.

- Mt tiép giap giita van khuon voi khbi bé tong di d6 trude, cling nhu khe hé gitra
cac van khuon, phai dam bao khong cho vita xi ming d6 ra ngoai.

- Khi ghép dung van khuon, phai chira lai mot s6 16 thich dang ¢ bén dudi dé khi
rira van khudn va mit nén, nudc va rac ban co chd thoat ra ngoai. Trudc khi do bé tong
cac 16 nay phai bit kin.

- Luc dung van khuodn, phai chira 16 dé dat nhitng bd phan cd dinh nhu bulong,
moc sat lam bac thang, éng...

- Nén tranh dung van khuon & ting dudi 1am chd tua cho van khuén ¢ tang trén.
Truong hop can thiét phai dung cach dé thi van khuon ting dudi khong duge chuyén dich
ma phai doi cho bé tong ting trén dat dén cudng do theo yéu cau méi duge thio dd van
khudng tang dudi.

- Khi van khuoén va dan gido di dung xong, can phal kiém tra va nghiém thu, dua
theo:

+ D06 chinh xac ctia van khudn so voi thiét ké;

+ Do chinh x4c clia cac bo phan dit san;

+ D¢ chat, kin gitra cac tdm van khuon véi mat nén;

+ Sy vitng chic cua van khuon va dan gido.

- Kiém tra d6 chinh xac & nhitng bd phan chil yéu ctia van khuén phai tién hanh
bing may tric dac hay bang nhitng dung cu khac nhu ddy doi, thude. .. Khi kiém tra, phai
c6 nhirng phuong tién can thiét dé c6 thé két luan duoc vé d6 chinh xac cua van khuodn

theo hinh dang, kich thudc va vi tri.
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- Sai léch vé kich thudc, vi tri cia van khudn va dan gido di dung xong khdng
dugc vuot qué sai 1éch cho phép.

- Khi x4y dung cong trinh nhiéu tang, vi tri ctia van khuon so véi thiét ké chi cho
phép sai léch & ting dudi; ¢ tang trén, phai diéu chinh lai cho ding voi vi tri thiét ké.

* Trinh tw Iip dwng van khudn san

- Sau khi d6 bé tong cot hai ngdy ta tién hanh thdo d& van khudn cot va tién hanh
lap dungvan khudén dam san.

- Ttr mbc son xac dinh tim truc cot & trén san ta dung may kinh vi déng tir vach
son d6 1én cot dé gt mot mbc béng mot vach son cach day dam 5-10cm. Tur vach son
nay ta s& xac dinh dugc cao trinh day dam khi lip ghép coppha dam, san.

- Trude tién ta dung hé san cong tac dé thi cong lap dung van khuon san. it cac
thanh da ngang 1én dau trén cua ciy chdng don, c6 dinh cac thanh da ngang bang dinh
thép, lap van ddy dam trén nhiing xa gd d6 (khoang cach b tri xa gd phai dung véi thiét
ké).

- Piéu chinh cao d6 mat van khuon dén diing cao d6 ddy dam bang cac kich trén
va dudi va bang nivd, diéu chinh tim dam bang day cing doc theo céc truc da dinh.

- Tién hanh lap ghép van khuon thanh dam, lién két v6i tAm van ddy bang tim goc
ngoai va chot ném .

- On dinh véan khudn thanh dam bang cac thanh chéng xién, cac thanh chong xién
nay dugc lién két véi thanh da ngang bang dinh va cac con ké giit cho thanh chdng xién
khéng bi truot.

Tiép @6 tién hanh lip dung van khudn san theo trinh ty sau:

- Dbat cac thanh xa g6 1én trén cac kich dau cta hé gido PAL, ¢ dinh cac thanh xa
g6 bang dinh thép.

- Tiép d6 lap cac thanh da ngang 1én trén cac thanh xa gd voi khoang cach 60cm.

- Lap dat cac tAm van san, lién két bang cac chét ném, lién két voi van khuon
thanh dam bang cac tAm goc trong dung cho san.

- Piéu chinh cbt va do bang phang cia xa go, khoang cach cac xa gd phai ding
theo thiét ké.

* Kiém tra sau khi lip dung:

- Kiém tra d6 6n dinh cua van khuén.

- Kiém tra lai cao trinh, tim c6t ctia van khuon ddm san mot lan nita.

- Céc cay chdng dam phai dugc gidng ngang dé dam bao do 6n dinh.
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* Nghiém thu van khuén dim, san:

Céan kiém tra cao d6 mit dam, san, do béng phéng, kin khit va 6n dinh cua hé van
khuon. Cach don gian dé kiém tra do bang phang cua 6 san 1a dung day cing 4 goc, sau
d6 dung nivo dé kiém tra véi cac diém giita cac canh va tim san. P6i véi cao trinh dam,

san can kiém tra bang may kinh vi hodc dung thudc truyén tr moc cao d ¢ cot 1én.

9.6.2. Céng tdc cot thg'p dam, san:

* Nhirng yéu cau ky thuat:

- Khi d3 kiém tra viéc lap dyng van khuon dim san xong, tién hanh lip dung cdt
thép. Can phai chinh cho chinh xé4c vi tri c6t thép trudc khi dat vao vi tri thiét ké.

- Pi v6i cbt thép dam san thi duoc gia cong & dudi trude khi dua vao vi tri can
lap dung.

- C6t thép phai sir dung diing mién chiu luc ma thiét ké da quy dinh, dam bao ¢
chiéu day 16p bé tong bao vé theo dung thiét ké bang cach ké cac con ké bang bé tong.

- Tranh dim bep ¢t thép trong qua trinh 1ap dung cdt thép va thi cong bé tong.

* Bi¢n phap lip dung c6t thép dim san:

- Cot thép dam dugc dit trude sau d6 dat cot thép san.

- it doc hai bén dam hé théng ghé ngua mang cac thanh da ngang. Pit cac thanh
thép cdu tao 1én cac thanh da ngang d6. Ludn cdt dai dugc san thanh timg tim, sau d6
ludn ¢t doc chiu lyc vao. Tién hanh budc cot dai vao cdt chiu luc theo ding khoang cach
thiét ké. Sau khi budc xong, rat da ngang ha cot thép xudng van khudn dam.

- Truée khi lip dung ct thép vao vi tri cdn chl y dit cac con ké ¢o chiéu day
bang chiéu day 16p bé tong bao vé dugc dic san tai cac vi tri can thiét tai day van khuon.

- Cbt thép san dugc lap dung truc tiép trén mat van khudn. Rai cac thanh thép chiu
mo men duong trudc budc thanh ludi theo diing thiét ké , sau d6 dat cac thép ké giira hai
16p cbt thép va dat budc thép chiu mdé men am va cbt thép cau tao ciia nd. Can cb san
cong tac va han ché di lai trén san dé tranh ddm bep thép trong qua trinh thi cong.

- Sau khi lap dung cdt thép san phai dung cac con ké bang bé tong co gan rau thép
c6 chiéu day bang 16p bé tong bao vé va budc vao mit ludi cia thép san.

* Kiém tra, nghiém thu va bao quan cot thép da gia cong:

- Kiém tra trong qua trinh gia cong:

+ Két cAu thép phai duoc gia cong theo ban v& két ciu va ban vé& chi tiét két cau.

+ Kiém tra viéc thuc hién cac so d6 cong nghé va bién phap thi cong. Két qua
kiém tra phai ghi vao nhat ky cong trinh.
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+ Vat liéu dung trong gia cong phai c6 chat luong va sb hiéu phu hop voi yéu cau
thiét ké.

- Nghiém thu sau khi 1ap dung cdt thép dam san:

+ Viéc nghiém thu cot thép phai lam tai chd gia cong

+ Néu san xuat hang loat thi phai liy kiéu xdc xuat 5% tong san pham nhung
khong it hon nim san pham dé kiém tra mat ngoai, ba mau dé kiém tra méi han.

+ Sai s6 kich thudc khong qua 10 mm theo chiéu dai va 5 mm theo chiéu rong két
ciu. Sai léch vé tiét dién khong qua +5 va -2% tong dién tich thép.

+ Nghiém thu van khuén va cdt thép cho dang hinh dang thiét ké, kiém tra lai h¢
thdng cay chéng dam bao that 6n dinh méi tién hanh d6 bé tong.

- Bao quan:

+ Cot thép da duoc nghiém thu phai bao quan khong dé bién hinh, han gi.

9.6.3 Cong tdg do ‘bé téng dam san:

*Yéu cau ve vira bé tong:

- Vita bé tong phai dugc tron déu va dam bao dong nhat thanh phan.

- Phai dat dugc mac thiét ké: vat lidu phai dung chung loai, phia sach, phai duoc
can dong dung thanh phan theo yéu cau thiét ké.

- Thoi gian tron, van chuyén, d6, dam phai duogc rat ngan, khéng duoc kéo dai thoi
gian ninh két ctia xi mang.

- Bé tong phai c6 do linh dong (46 sut) dé thi cong, dap tmg duoc yéu cau két cau.

- Phai kiém tra ép thi nghiém nhitng mau bé téng 15 x 15 x 15 (cm) duoc duc
ngay tai hién truong, sau 28 ngay va duoc bao dudng trong diéu kién gan giéng nhu bao
dudng bé tong trong cong trudng c6 su chimg kién cia tat ca cac bén. Quy dinh cir 60 m®
bé tong thi phai dic mot to ba mau.

- Cong viéc kiém tra tai hién truong, nghia 1a kiém tra ham lugng nudc trong bé
tong bang cach kiém tra do sut theo phuwong phép hinh chép cut . Gom mét phéu hinh nén
cut dat trén mot ban phéng duoc cb dinh bai vit. Khi xe bé tong dén nguoi ta léy mot it bé
tong d6 vao phéu, dung que sat choc khoang 20 + 25 lan. Sau d6 théo vit nhic phéu ra, do
d6 sut xudng cua bé tong. Khi do sut cta bé tong khoang 12 cm 1a hop 1y.

- Giai doan kiém tra do sut néu khong dat chat luong yéu cau thi khong cho db.
Néu giai doan kiém tra ép thi nghiém khong dat yéu cau thi bén ban bé tong phai chiu
hoan toan trach nhiém.

*Yéu ciu vé vin chuyén vira bé tong:
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- Phuong tién van chuyén phai kin, khong duogc 1am ro ri nude xi miang. Trong qua
trinh van chuyén thung tron phai quay véi toc do theo quy dinh.

- Tuy theo nhiét d6 thoi diém van chuyén ma quy dinh thoi gian van chuyén nhiéu
nhat. Tuy nhién trong qua trinh van chuyén cé thé xay ra nhiing truc tric, nén dé an toan
c6 thé cho thém nhimng phy gia déo dé lam tang thoi gian ninh két ciia bé tong c6 nghia 1a
tang thoi gian van chuyén.

- Khi xe tron bé tong t6i cong truong, trude khi do, thung trén phai duge quay
nhanh trong vong mot phut réi méi duge dd vao thung.

- Phai ¢6 ké hoach cung tng du vira bé tong dé d6 lién tuc trong mot ca.

* Thi cong bé téng:

Str dung may bom tinh dé van chuyén bé tong dam san 1én téi tang thi cong.

Sau khi cong tac chuan bi hoan tat thi bat dau thi cong:
+ Dung vita xi ming dé rira 6ng van chuyén bétong trudc khi do
+ Xe bétong thuong pham 10 vao va trit béténg vao may bom va cong tic bom
duoc bat dau.
+ Nguoi diéu khién may bom vira quan sat vira diéu khién may bom sao cho
hop voi cong nhan thao tac d6 bétong theo hudng d6 thiét ké, tranh don bé Pam du

tong mot chd qua nhiéu.

+ Bom bétong theo phwong phap d6 tir xa vé gan  so

o

'%//

voi vi tri mdy bom. Trude tién d6 bé tong vao dam.

Huéng d6 bé tong

7

15 R

dam theo huéng do bé téng san va d6 dén
dau ta tién hanh rat dng dén do.
+ BO tri ba cong nhén theo sat dng do va
dung cao san bé tong cho phang va déu.
+ D6 duge mot doan thi tién hanh dim, dam bé tong dam bang dam dui va san
bang dam ban.
+ Sau khi d6 xong mot xe thi Iui xe khac vao do tiép. Nén b tri xe vao d6 va
xe dong xong di ra khong bi vudng mic va dam bao thoi gian nhanh nhat.
Cong tac thi cong béténg cr tuan tu nhu vdy nhung van phai dam bao cac diéu
kién sau:
+ Trong khi thi cong ma gdp mua van phai thi cong cho dén mach ngimng thi

cong. Diéu nay thudng gip nhit 13 thi cong trong muia mua. Néu thi cong trong mua mua
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can phai c6 cac bién phap phong ngira nhu thoat nude cho bé tong da do, che chan cho
bétong dang d6 va cac bai chira vat licu.

+ Néu dén gio nghi hodc gap trdi mwa ma chwa do t6i mach nglmg thi cong thi
van phai d6 bé tong cho dén mach ngirg méi duoc nghi.

Mach ngirng trong thi cong bé tong dim san:

+Khi huéng d6 bé tong song song v6i dam phuy (hay vudng goc véi dam chinh)
vi tri mach ngimg nam vao doan (1/4-3/4).

+ Khi huéng d6 bé tong song song voi diam chinh (hay vudng goéc voi dam
phu) vi tri @& mach ngimg niam vao doan (1/3-2/3) lp va khi nay xac dinh duoc nhip cia
dam phu.

Mach ngimg (néu can thiét) can dat thang ding va nén chuan bi cac thanh van gb
dé chan mach ngimng:

+Tinh toan s luong xe van chuyén chinh xac dé tranh cho viéc thi cong bi
gian doan.

+ Khi d6 bé tong & mach nging thi phai lam sach bé mat bé tong cil, tudi vao
d6 nude hd xi mang roi mai tiép tuc do bé tong mai vio.

Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung cho

cac lan sau tranh dé vira bétong bam vao lam hong.

9.6.4.Cong tac bao duong bé tong dam san: ‘ 7
- Sau khi do, bé tong phai duogc bao dudng trong diéu kién va d§ am thich hop.

- Bé tong méi d6 xong phai dugc che chin dé khong bi anh hudng cta nang mua.
Thoi gian bat dau tién hanh bao dudng:

+ Néu troi nong thi sau 2 + 3 gio.

+ Néu troi mat thi sau 12 + 24 gio.

- Phuong phép bao dudng:

+ Tué6i nude: Bé tong phai dugc giit am it nhat 13 7 ngay dém. hai ngay dau
dé giit d6 4m cho bé tong cr hai gid twdi nude mot 1an, 1an dau twdi nude sau khi do bé
tong 4 + 7 gio, nhitng ngay sau 3 + 10 gid tudi nude mot 1an tuy thudc vao nhiét d6 moi
truong (nhiét d6 cang cao thi tudi nudce cang nhidu va nguoc lai).

+ Bao dudng bing keo: Loai keo phd bién nhét 13 keo SIKA, str dung keo
bom 1én bé mat két cdu, nd 1am giam sy mat nude do bde hoi va dam bao cho bé tong cd

duoc do am can thiét.
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- Viéc di lai trén bé tong chi cho phép khi bé tong dat 24 (kG/cm®) (mua hé tir 1 +2
ngay, mua dong khoang ba ngay).

9.6.5. Cong tac thdao do van khuon.
D61 véi van khuon dam san, viéc thdo d& van khuon phai duoc lam can than hon

so vO1 cac cong tac thao van khudn khac.( Quy pham quy dinh dudi 7 ngay thi khong
duogc thdo van khudn, & day sau 14 ngay thi bat dau thio).

Cong cu thao 1ap 12 Bua nhd dinh, Xa ciy va Kim rat dinh.Cach thao nhu sau:

- Pau tién ta ndi cac chét dinh cta cay chong to hop ra.

- Tiép theo d6 1a thao cac thanh xa gb doc va cac thanh da ngang ra.

- Sau d6 dung thao cac chét ném va thao cac van khudn ra.

- Sau cung 14 thao cay chéng t6 hop( cach théo cdy chéng t6 hop di trinh bay ¢
phan cay chdng t6 hop).

*Chuy:

- Sau khi thdo cac chét dinh cua cay chdng va cac thanh xa gd doc, ngang ta can
thao ngay va khuon chd d6 ra, tranh thio mot loat cac cong tac trude réi méi thdo van
khuon. Diéu nay rat nguy hiém vi ¢ thé van khuon sé& bi roi vao dau gay tai nan.

- Nén tién hanh tudn tu cong tac thao tir dau ndy sang dau kia va phai co doi van
khuon tham gia huéng dan hoic truc tiép théo.

- Thao xong nén cho nguoi & dudi dd van khuon tranh quing quit xudng san 1am
hong san va céc phu kién.

- Sau cuing 12 xép thanh timg chong va diing chung loai dé van chuyén vé kho hoic
di thi cong noi khac doc thuan tién dé dang.

9.7. Sira chita khuyét tat trong bé tong:
Khi thi cong bé tong cot thép toan khoi, sau khi da thdo do van khudn thi thuong

xay ra nhitng khuyén tat sau:

9.7.1. Hién twong ré bé tong:
- Cdc hién twong ro:
+ RO mat: RS ngoai 16p bao vé cot thép.
+ Rd sau: RS qua 16p cbt thép chiu lyc.
+ Rd thau sudt: rd xuyén qua két cau.
- Nguyén nhan:
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Do van khuon ghép khong khit 1am ro ri nude xi mang. Do vira bé tong bi phan
tang khi d6 hodc khi van chuyén. Do dam khong k¥ hoidc do d6 day cua 16p bé tong dd
qua 16n vuot qua anh huong cua dam. Do khoang cach giira cac cot thép nho nén vira
khong lot qua.

- Bién phap sva chita:

+ Péi voi rd mat: Dung ban chai sat tdy sach cic vién da nam trong ving rd, sau
d6 dung vira bé tong soi nhd mac cao hon méc thiét ké trat lai xoa phang.

+ Pdi v6i 16 sau: Dung dyc sit va xa beng cdy sach cac vién da nam trong ving
10, sau d6 ghép van khuon (néucin) d6 vira bé tong soi nhd méac cao hon mac thiét ké,
dam ky.

+ Pdi voi rd thau sudt: Trude khi sira chita can chong d& két cdu néu can, sau d6

ghép van khudn va do bé tong mac cao hon mac thiét ké, dam k¥.

9.7.2. Hién twong trang mdt bé tong:
- Nguyén nhan: Do khong bao dudng hodc bao dudng it nudc nén xi mang bi mat

nuac.
- Bién phap swa chira: Pap bao tai cat hodc mun cua, tudi nude thuong xuyén tur

5 +7 ngay.

9.7.3. Hién twong nut chan chim:
Khi thao van khuodn, trén bé mat bé tong c6 nhitng vét nut nho phat trién khong

theo hudng nao nhu vét chan chim.

- Nguyén nhan: Do khong che mit bé tong méi dé nén khi troi ning to nudc bdc
hoi qua nhanh, bé tong co ngo6t lam nut.

- Bién phap swa chita: Dung nudc xi mang quét va trat lai sau do6 phu bao tai tudi

nudc bao dudng. Coi thé dung keo SIKA... bang cach vé sinh sach sé& réi bom keo vao.

9.8. Bién phap thi cong phan mai:
- Sau khi d6 xong bé tong chiu lyc san mai ta tién hanh xay tudng mai va tan dung

tudng mai 1am thanh chan dé thi cong bé téng xi tao déc.

- Bé tong xi dugc tao doc vé phia thu nude theo do doc thiét ké. Sau khi d6 bé
tong xi dugc vai ngay ta tién hanh dat c6t thép ciia 16p bé tong chéng tham, bién phap lap
dat va d6 bé tong chong tham gidng nhu do bé tong dam san.

- Sau d6 tiép tuc 1a cong tac lat gach 14 nem, trat va son tudng mai. Cac cong viéc

nay phai hoan thanh trudc khi quét son ting mai dé tranh lam ban tudng phia dudi.
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9.9. Tién d thi céng
Tién do thi cong cong trinh dugc tinh toan dua vao khoi lugng ctia cac cong tac da
tinh trén va dugc tong hop lai trong bang dudi dy :
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KHOI LUONG VA PINH MUC TIEN DO THI CONG

Cong viéc Dgrﬁthl llégg; Dinh muc thi cong Sn(])é(;a S6 cong S(r)]ﬁg;lg tSh(; ggﬁ;
Nhan céng May
PHAN MONG

Thi cong ép coc m 3232 0.038 75m/ca 38 228 6 38

Dao dat bang may m’ 834.174 553m°/ca 2 3 2

Dao dat thi cong m> 115,136 0.741 85.3 18 5
Van chuyén dat m> 120.86 0.031 3.74666 2 1.87333
Pap bé tong dau coc m° 7.2 4.7 34.17 8 4.2723

Do bé tong 16t m> 28.12 1.42 39.93 40 1
Ghép van khuén Mong 100m? 7.55 29.7 224.235 30 7.4745
Dit cot thép mong Tan 24.016 8.34 200.293 30 6.67645
Do bé tong moNg m’ 183.79 0.85 0.033 | 6.06507 | 156.222 15 10.4148
Béao dudng, thao van khuon 100m® 7.55 29.7 224.235 30 7.4745
Lap dat mong bang may m> 1104.74 0.67 0.0023 | 2.5409 | 740.176 12 61.6813
dam dat, t6n nén 100m® | 11.05 8.84 4.42 48.841 | 97.682 10 9.7682
Pit cot thép nén Tan 7.07 9.1 64.337 15 4.28913
Ghép van khuon nén 100m® | 0.185 29.7 5.4945 6 0.91575
Do bé tong nén m’ 58 0.85 0.033 1.914 49.3 15 3.28667
Bao duong, thao van khuén | 100m® | 0.185 29.7 5.4945 6 0.91575

PHAN THAN
Tang 1
Lap dat thép cot Tan 4575 8.48 38.796 10 3.8796
Ghép van khuon cot 100m2 | 4.01 15.95 63.9595 10 6.39595
Do bé tong cot m3 32.92 3.04 0.075 2.469 | 100.077 15 6.67179
bao dudng ,thdo van khuon cot | 100m2 | 4.01 15.95 63.9595 20 3.19798
Ghép van khuon dam san 100m2 | 7.16 16.56 118.57 15 7.90464
Dit cot thép dam san Tan 44.97 9.1 409.227 30 13.6409
D6 bé tong dam san m3 98.37 2.56 0.033 | 3.24621 | 251.827 30 8.39424
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Bao dudng bé tong 2 2
Thao van khudn dam san 100m2 | 7.16 16.56 118.57 15 7.90464
Cong tac khac 10 4
Téng 2,3.4.5
Lap dit thép cot Tan 3.35 8.48 28.408 10 2.8408
Ghép van khuon cot 100m2 | 2.46 15.95 39.237 10 3.9237
Do bé tong cot m3 20.43 3.04 0.075 | 1.53225 | 62.1072 15 4.14048
bao dudng, Thao van khudn cot | 100m2 | 2.46 15.95 39.237 20 1.96185
Ghép van khuon dam san 100m2 | 7.16 16.56 118.57 15 7.90464
Dit cot thép dam san Tan 43.57 9.1 396.487 30 13.2162
Do bé tong dam san m3 98.37 2.56 0.033 | 3.24621 | 251.827 30 8.39424
Bao dudng bé tong 2 2
Théo van khuon dam san 100m2 | 7.16 16.56 118.57 15 7.90464
Cong tac khac 10 4
HOAN THIEN
Do sika chong tham m2 552.72 0.03 16.5816 6 2.7636
Xay tuong mai m3 11.26 2.67 30.0642 5 6.01284
Lap dién nudc 1.2.3.4.5 m 552.72 0.32 176.87 20 8.84352
Trat tuong trong 1 m2 996.22 0.2 199.244 30 6.64147
Trat tuong trong 2.3.4.5 m?2 1783.87 0.2 356.774 30 11.8925
Lap cira m?2 1077.28 0.4 430.912 30 14.3637
Trat tudng ngodi nha 1 m?2 634.29 0.26 164.915 20 8.24577
Trat ngoai nha 2.3.4.5 m?2 501.89 0.26 130.491 20 6.52457
Son tuong nha 1 m2 | 2746.87 0.051 140.09 20 7.00452
Son tudng nha 2.3.4.5 m2 | 3246.45 0.051 165.569 20 8.27845
Lat nén m?2 2613.6 0.15 392.04 25 15.6816
Xay tuong tang 1 m3 173.11 1.92 332.371 30 11.079
Xay tuong tang 2,3.4,5 m3 204.47 1.92 392.582 30 13.0861
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CHUONG 10. TO CHUC THI CONG
10.1. Co s6 tinh toan:

- Cén cu vao yéu cau cua to chuc thi cong , tién do thuc hién cong trinh , ta xac dinh
duoc nhu ciu can thiét vé vat tu , thiét bi , may phuc vu thi cong , nhan lyc nhu cu phuc
vu sinh hoat.
- Can cir vao tinh hinh cung cép vat tu thyc té.
- Can clr vao tinh hinh mit bang thyc té clia cong trinh ta bé tri cac cong trinh tam , kho
bai theo yéu cau can thiét dé phuc phu cho cong tac thi cong , dam tinh chét hop 1y.
10.2.Muc dich:
- Tinh toan lap tong mit bang thi cong 1a dam bao tinh hiéu qua kinh té trong cong tac
quan 1y, thi cong thuan loi, hop 1y hoa trong day truyén san xuét, tranh truong hop di
chuyén chong chéo, gay can tr¢ 1dn nhau trong qua trinh thi céng.
- Pam béo tinh 6n dinh phu hop trong coéng tic phuc vu cho cong tac thi cong, khong
lang phi , tiét kiém (tranh duoc truong hop khong dap tmg di nhu cau san xuat).
10.3.Tinh toan lap tong mit bang thi cong:
10.3.1. Tinh dién tich kho bai
10.3.1.1. Kho chira xi mang
- Hién nay vat li¢u xay dung no6i chung, xi mang ndi riéng dugc ban rong rai trén
thi trudng. Nhu cau cung tng khong han ché, moi ltic moi noi khi cong trinh yéu cau. Vi
vay chi tinh luong xi mang du trir trong kho cho ngay c6 nhu cau xi ming cao nhat (d6 tai
chd). Dua vao tién do thi cong di 1ap ta xac dinh khéi luong bé tong do 16t méong:
vV =27,35m°
Vé6i Bé tong d6 sut 6-8cm sir dung xi mang P30 theo dinh muc ta c6 khdi luong xi mang
cén thiét cho 1 m® bé tong 14 : 218 kG/ m*(Theo Pinh muc 24/2005/QD- BXD , véi ma
hiéu C223) véy khoi lugng xi méing can thiét 1a :
Ximang: 27,35.1,025.218=6,11 (tin)
- Ngoai ra tinh toan khéi luong xi mang du trit can thiét dé 1am cac coéng viéc phu
(1000kG) dung cho céc cong viéc khac sau khi d6 bé tong 16t mong
Ximang : 6,11 +1=7,11 (Tén)
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- Dién tich kho chira xi mang la :
F =7,11/Dpe= 7,11/ 1,1 = 6,46 m?
(Trong @6 Dpay= 1,1 T/m2 la dinh mtrc sép xép lai vat li¢u).
- Dién tich kho c6 ké 16i di 1a:
S =a.F=1,4.6,46=9,04 m’
Vay chon dién tich kho chira xi mang F = 30m?
(Vé6i o = 1,4-1,6 d6i véi kho kin 14y o = 1,4)
10.3.1.2. Kho thép
- Khéi lugng thép trén cong trudng phai du trit dé gia cong va lap dung cho 1 ting
gom : (dam, san, cot, cau thang).
- Theo s6 liu tinh toan thi ta xac dinh khoi luong thép 1on nhat 13 : 49,5 tan
- Pinh mirc sép xép lai vat liéu Dy = 1,5tAn/m?.
- Dién tich kho chira thép can thiét 1a :
F = 49,5/Dyny = 49,5/1,5 = 33 m’
- Pé thuén tién cho viéc sap xép, bdc d& va gia cong vi chiéu dai thanh thép nén ta
chon dién tich kho chira thép F = 60 m?
10.3.1.3. Kho cop pha
- Luong Van khuon st dung 16n nhat 13 trong cc ngay gia cong lip dung van khuén dam
san (S = 715,17 m?). khéi lugng cua van khuon 1a 45kg/m% hé sé o = 1.5
- Dién tich kho van khuon can thiét 1a :
F=1,5x715,17/45 = 23,84 m’
Chon kho chira Véan khuén c6 dién tich: F = 7x5 = 35 (m%) dé dam bao thuén tién khi
xép cac cdy chdng theo chiéu dai.
10.3.1.4. Bai cét
- Cat cho 1 ngay d6 bé tong 16n nhat 1 ngay d6 bé tong 16t mong v6i khéi luong
127,35 m°

Bé tdng mac 100 # d6 sut 6- 8 cm st dung xi ming P30 theo dinh muc ta c6 cat vang can
thiét cho 1 m® bé tong 1a : 0,501 m*

Dinh mirc Dpa= 2M*/m? véi trir luong trong 3 ngay

Dién tich bai:
E_ 27,35.0,501 _23 m?
3.2

180
Hoadng Hitu Tudn - XD1501D



Ky tiic xd Truong Cao dang nghé Sai Gon - Ho Chi Minh

— Chon F =6 (m?)
10.3.1.5. Bai da

- Khéi lugng d4 1x2 str dung 16n nhat cho 1 dot d6 bé tong 16t mong véi khdi
lwong: 27,35 m°

- Bé tong mac 100 # do sut 6 - 8 cm sur dung xi mang P30 theo dinh muc ta c6 da
dam can thiét cho 1 m® bé téng 1a : 0,896 m®
Dinh mirc Dyay= 2m%/m? véi trit luong trong 3 ngay
_ 27,35.0,896

2.3

— Chon F =8 (m?)
10.3.1.6. Bai gach
- Gach xay cho ting dién hinh 14 ting c6 khdi lugng 16n nhét 204,47 m® véi khéi

F — 4,08m?

xay gach theo tiéu chuan ta ¢6 : 1 vién gach c6 kich thudc 220x110x60(mm) tng véi
550 vién cho 1 m® xay :
Viy sb luong gach 1a: 204,47 . 550 = 112459(vién)
Dinh mitc Dyye= 1100v/m?
- Vay dién tich can thiét 1 :
o
Chia 13(vi ta xay trong 1 ngay nhung chi du trit gach trong 2 ngay)

Chon dién tich xép gach F = 20 m”
10.3.2. 86 lwong can b cong nhdn vién trén cong truong va nhu cau dién tich sir dung:
10.3.2.1. 86 lwong cin b cong nhain vién
Tinh s6 lwong cong nhan trén cong truong:
- S6 cong nhan xay dung co ban truc tiép thi cong :
Theo biéu d6 tién do thi cong thi :
Aw = %z 23 (ngudi)
- S6 cong nhan 1am viée ¢ cac xudng phu tro :
B =K% x A, lay K=20%
=> B=0,2x23=5 (nguoi)
- S can bo cong, nhan vién k¥ thuat :
C=4% x (A+B) =4% x (23 + 5) = 2 (nguoi) )
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- S6 can bo nhan vién hanh chinh :
D =5% x (A+B+C) = 5% x (27+5+3 ) = 2 (nguo1i)
- S nhan vién dich vu:
E=S% (A +B+C+ D) Vi cong treong trung binh S = 10%
=>E = 10%.( 23+5+2+2 ) = 4( nguo1i)
- Tong s6 can bd cong nhan vién trén cong trudng :
G=1,060A +B+C+D+E)=1,06.(23+5+2+2+4) = 39 (nguoi)
(1,06 13 hé s6 ké dén nguoi nghi 6m , di phép )
10.3.2.2. Dién tich sw dung chocan by cong nhdn vién:
- Nha lam viéc cua can by, nhan vién k¥ thuat:
Vi S6 can bo 14 2+ 2 = 4 ngudi véi tiéu chuén 4m?/ngudi
=> Dién tich st dung : S=4 x4 =16 m? Chon 30 m?
- Dién tich nha nghi : S6 ca nhiéu cong nhat 1a A = 130 nguoi .Tuy nhién do cong
truong ¢ trong thanh phd nén chi cin dam bao chd ¢ cho 20% nhan céng nhiéu nhat. Tiéu
chudn dién tich cho cong nhén 13 2 m*/ngudi .

S, =130 x 0,2 x 2 = 52(m?). (liy S, = 100 m?)

- Dién tich nha vé sinh + nha tim: Tiéu chuan 2,5m2/20ngu(‘yi

—> Dién tich st dung 13: S :% x 2,5 = 16,25 m? Chon 32 m?

- Tram y t&:  Ag.d = 39x0,04 = 1,56 (m?). Thiét ké 12 m?

Di¢n tich cac phong ban churc nang cho trong bang sau:

Tén phong ban Dién tich (m°)
- Nha lam viéc cua can by k¥ thuat+y té 30+12=42
- Nha dé xe cong nhan 40
- Nha nghi cong nhan 60
- Nha an 40
- Kho dung cu 30
- Nha WC+ nha tdm 32
- Nha bao vé 9
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CHUONG 11: AN TOAN LAO PONG VA VE SINH MOI TRUONG
11.1.An toan lao dong
Khi thi cong nha cao tang viéc can quan tim hang dau 1 bién phap an toan lao dong.
Cong trinh phai 13 noi quan 1y chit ch& vé sé nguoi ra vao trong cong trinh (Khong
phan sy mién vao). Tat ca cac cong nhan déu phai dugc hoc ndi quy vé an toan lao
dong trude khi tham gia thi cong cong trinh.

- Phai tuan thii cic quy dinh vé an toan khi cau lap.

- Can phai chu ¥ dé hé neo gitt thiét bi dam bao an toan trong moi giai doan ép

coc.

- Phai chap hanh nghiém ngit quy ché an toan lao dong & trén cao: Phai co diy an
toan, thang sat 1én xudng...

- Chi cho phép cong nhan lam cac cong viéc trén méi sau khi can bo ky thuat di kiém
tra tinh trang két cau chiu luc cua mai va cac phuong tién bao ddm an toan khac.

- Chi cho phép dé vat liéu trén mai ¢ nhing vi tri thiét ké qui dinh.

- Khi dé cac vat liéu, dung cu trén mai phai c¢6 bién phap chéng lan, truot theo mai
déc.

- Khi x4y tvong chin mai, lam mang nudc can phai c6 dan gido va ludi bao hiém.

- Trong pham vi dang c6 ngudi lam viéc trén mai phai c6 rao ngin va bién cam bén
dudi dé tranh dung cu va vat liéu roi vao nguoi qua lai. Hang rao ngan phai dat rong ra
mép ngoai cia mai theo hinh chiéu bang véi khoang > 3m.

11.2. V¢ sinh moi truwdong

- Trong mit bang thi cong b tri hé théng thu nudc thai va loc nude trude khi thoat
nude vao hé théng thoat nudc thanh phd, khong cho chay tran ra ban xung quanh.

- Bao che cong truong bang hé théng gido dimg két hop véi hé thdng ludi ngin cach
cong trinh voi khu vuc 1an can, nhim dam bao vé sinh cong nghiép trong sudt thoi gian
thi cong.

- Dt va phé thai van chuyén bang xe chuyén dung c6 che ddy can than, dam bao quy
dinh ctia thanh phd vé vé sinh méi truong.
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- Han ché tiéng 6n nhu st dung cic loai may moc gidm chan, gidam rung. B tri van
chuyén vat liéu ngoai gio hanh chinh.
- Trén day la nhitng y€u cau cua quy pham an toan trong xay dyng. Khi thi cong cac

cong trinh can tuan thi nghiém ngit nhimg quy dinh trén.
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