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LOI CAM ON

Trong nhitng nim gan day cing voi su phét trién ctia dat nude, nganh xay
dung ciing theo da phat trién manh mé. Trén khip céc tinh thanh trong ca nudc
cac cong trinh méi moc 1én ngay cang nhiéu. Di voi mot sinh vién nhu em viée
chon dé tai tot nghiép sao cho phu hop véi su phat trién chung cia nganh xay
dung va phu hop v6i ban than 14 mot van dé quan trong.

Véi sy dong ¥ va hudng din cua Thay gido: PGS.TS. POAN VAN DUAN

Thay gido: TS. TA VAN PHAN

em di chon va hoan thanh dé tai: TRUONG THPT LAO CAI dé hoan thanh
dugc do an nay, em da nhan dugc su gitp d& nhiét tinh, sy hudéng dan chi bao
nhitng kién thtrc can thiét, nhitng tai liéu tham khao phuc vu cho d6 4n ciing nhu
cho thyc té sau nay. Em xin chan thanh bay t6 long biét on sau sic cia minh dbi
v6i sy gitp d& quy bau d6 cia cac thay. Ciing qua ddy em xin duoc to 1ong biét
on dén ban lanh dao truong Pai Hoc Dan Lap Hai Phong, ban 1anh dao Khoa
Xay Dung, tat ca cic thdy co gido di truc tiép ciing nhu gian tiép giang day
trong nhitng ndm hoc vira qua.

Bén canh su gitp d& cta cac thiy co 1a sy gitip d& cia gia dinh, ban bé va
nhitng ngudi than di gop phan gitip em trong qua trinh thuc hién dd 4n ciing nhu
sudt qua trinh hoc tip, em xin chan thanh cam on va ghi nhan sy gitp d& do.

Qua trinh thyc hién d6 an tuy d3 c¢b ging hoc hoi, xong em khong thé
tranh khoi nhimg thiéu sot do tAm hiéu biét con han ché va thiéu kinh nghiém
thuc té , em rat mong mudn nhan duoc sy chi bao thém cua cac théy co dé kién
thurc chuyén nganh ctia em ngay cang hoan thién.

Mot 1an nira em xin bay to long kinh trong va biét on sau sic t6i
toan thé cac thiy co gido, ngudi di day bao va truyén cho em mot nghé
nghiép, mot cach séng, hudng cho em trd thanh mét ngudi lao dong chan
chinh, c6 ich cho dit nude.

Em xin chan thanh cdm on !
Sinh vién : POAN PUC VIET
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA XAY DUNG
--------------- 50w [ R -------=-=------

PHAN I
KIEN TRUC (10%)

Nhiém vu thiét ké:
V& cac. +Mit bang: Tang 1,2(Ban v& KT-01), Tang 3.4,5,mai( Ban v&KT-
02)
+Mat ding truc (1-16): Ban v& KT 0-3
+Cac mat cat (A-A), (B-B): Ban vé KT 0-4
Véi cac 6 liéu. +Nhip A-B: 7m,
+Budc cot: 4m.

+Chiéu cao tang: 3,7m

Giao vién hwéng din  : PGS.TS. POAN VAN DUAN
Sinh vién thwe hién : POAN PUC VIET
Lép : XD 1701D
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1.1.Nhiém vu thiét ké

- Nghién ctru hd so kién trac, stra doi bd sung céc chi tiét con thiéu sot hodc
chua hop 1y.

- Chinh stra cac mat bé’mg, mit cit, mit dung va cac chi tiét can thiét cua cong
trinh, c6 ghi day du kich thudc.

- Thuyét minh giéi thiéu vé cong trinh bao gém: Su can thiét dau tu xay dung,
vi tri dja 1y, diéu kién dia hinh, dia chat, dic diém vé kién trac va cdu tao.

1.2.Gid1i thi€u cong trinh
1.2.1. Vi tri xAy dung, diic diém kién tric cong trinh

- Cong trinh “Truong THPT LaO CAI”. Pugc xay dung tai tinh Lao Cai.

- Cong trinh gdm 5 tang, cong trinh dang chit nhat c6 chiéu dai cic canh la
(9,5x56,250)m, cong trinh c6 hinh khéi, kién trac don gian,dap tmg day du
cong nang su dung.

- Cong trinh c6 téng chiéu cao tir cos 0,00 dén cos dinh mai 1a 21.5m , chiéu
cao céc tang 1a 3.7(m).

1.2.2. Sw cin thiét phai dau tu
Pat nudc ta dang trong thdi ky d6i mdi, da va dang ngay cang phat trién
manh mé& vé& moi mit dé dat nudc sanh vai ciing cac cudng qudc nim chau. Do
d6 viéc di cung no 1a cac co so ha ting cling di va dang duoc phat trién, xay
dung méi. Cong trinh “Truong THPT LaO CAI” ngoai viéc tao khong gian moi1
trudng hoc tap cho cac hoc sinh thi cong trinh cling dugc xay dung cung voi su
phat trién cia dat nudc.
Yéu cdu co ban ciia cong trinh:
Cong trinh thiét ké cao téng, kién tric dep mang tinh hién dai, tinh bén
virng cao.
Pap tng yéu cau str dung va quy hoach tinh trong tuong lai.
B6 tri thang b diy di dam bao giao thong thudn tién va yéu cau thoat
hiém.
B tri dﬁy du thiét bi co lién quan nhu di¢n, nudc, ctu hoa, v¢ sinh va an
ninh.
1.3 Cac giai phap kién tric ciia cong trinh
1.3.1. Giai phap thiét ké mit bang
Cong trinh gém c6 5 tang ndi, c6 mit bang dién hinh gidng nhau, hé két

cau khung bé tong cot thép.
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Céac phong duogc b tri dam bao cong ning str dung, khong gian giao thong
theo phuwong ngang duoc b tri hop 1y tao nén su thong thoang cho cong trinh.
T4t ca cac phong déu duoc chiéu sang tu nhién tot. Khong gian giao thong theo
phuong dimg dugc giai quyét nho su bo tri hop 1y cau thang bo.

Cong trinh ¢6 bé tri hop voi chita chdy & mdi sanh cau thang ciia timg tang.

Cong trinh st dung hé théng bao chay tu dong, cic tang déu c6 hop ciu
hoa, binh khi dé chitra chay kip thoi khi c6 su ¢d xdy ra.

1.3.2. Gidi phap mat ding

Ta chon giai phap duong nét kién tric thang két hop vai vat lidu kinh tao
nén nét kién trac hién dai phu hop véi tong thé canh quan xung quanh.

Giao thong theo phuong dimg duogc giai quyét boi viéc bb tri thang bd dam
bao thuén tién giao thong theo phuong dimg giita cac tang.

1.3.3. Giai phap vé thong gi6

Cong trinh duoc thiét ké hé théng thong gié nhan tao theo kiéu diéu hoa
trung tim duogc dit ¢ ting mot. Tir ddy cac hé thdng duong dng toa di toan bod
ngdi nha va tai timg khu vuc trong mot tang c6 b phan diéu khién riéng.

Tan dyng cau thang 1am giai phap thong gid va tan nhiét theo phuong dung .
1.3.4. Giai phap vé chiéu sing

Két hop chiéu sang ty nhién va chiéu sang nhén tao.

Chét lugng moi trudng sang li€én quan dén viéc loai trir sy choi loa, khong
gian va huong anh sang, ty 1€ d6 choi ndi that va dat dugc su thich ung tot cua
mat.

Chiéu sang nhan tao cho cong trinh gdm c6: hé théng dén duong, dén chiéu
sang phuc vu giao thong. Trong cong trinh sir dung hé dén tuong va dén 6p tran.
C6 bd tri thém dén & ban cong, hanh lang, ciu thang.

1.3.5. Hé thong dién nuéc

Ngudn nudc duge 1ay tir hé thong cap nude cia thanh phd, dap tng du voi
nhu céu st dung. Toan bd hé thdng thoat nudc phai qua tram st 1y nude thai.

H¢ théng nuéde ciru hoa dugc thiét ké riéng bi¢t gém mot tram bom tai téng
mot, hé théng dudong 6ng riéng di toan bo ngdi nha. Nguoén dién cung cép cho
cong trinh duoc 1dy tir mang dién cta thanh phd qua tram bién thé va phan phdi
dén cac ting bang day cap boc tri hodc ddong. Ngoai ra con c6 mot may phat dién

du phong dé du phong dé chil dong nhing lac mat dién.
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1.3.6. Hé thong cép, thoat nuére, xir Iy rac thai
Hé thong cdp nuée sinh hoat:
Nudc tir hé thong cap nudc duge chuyén qua dong hd tong va qua hé théng
may bom dit & phong k¥ thuat nudc tai ting ham dé gia ting ap luc nude st
dung.
Nudc tir bé duoc dua dl cac ting dam bao 4p luc nudc cho phép, diéu hoa
lwu lwong va phan phdi nude cho cong trinh theo so @6 phan ving va diéu ap.
Hé thong thodt nude:
Nudc thai sinh hoat, nuéc mua dugc thu vao séno, cac 6ng dan dua qua hé
théng xir 1y so bo réi méi dua vao hé théng thoat nude thanh phé.
Hé thong xir Iy rdc thdi:
Rac thai duoc gom & tang 1 16i duoc dua ti khu xtr Iy rac cia thanh pho.
1.3.7. Hé thong phong hoéa va ciru héa
1.3.7.1 Hé thong bao chay
Thiét bi phat hién bao chay duoc bd tri & mdi ting va mdi phong, & hanh lang
hodc sanh ctia mdi tang.
1.3.7.2. Hé thong ctru hoa
Nudc: Puoc 1dy tir bé ngdm va cac hong ciru hoa cua khu vure. Cac dau phun
nuédc duoce bd tri ¢ timg ting, ¢ timg phong déu bd tri cac binh ctru chay kho.
1.3.7.3 Hé thong chong sét
Cong trinh dugc thiét 1ap hé théng chong sét bang thu 16i chong sét trén
mai dam bao an toan cho cong trinh, thiét bi va con nguoi.
- Tru d6 kim thu sét lam béng sét trang kém duong kinh 60mm, dai 2m, duoc
lap dit trén noc cong trinh.
- Day dan nbi tir cot chéng sot xudng dat lam tir day dong
- Thiét bi tiép dat phai duoc chon & mot d6 sau nhat dinh dudi ling dat va
phai tiép xtc tét véi mat dat dé dan diing dién khi bi sét danh.
1.4 Két luan
Qua phan tich nhu da néu trén phuong an xay dung cong trinh “Truong
THPT LaO CAI” dua ra hop 1y bao dam yéu cau k¥ thuat va muc dich st
dung.
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PHAN II
KET CAU (45%)

Nhiém vu thiét ké:
- Thiét ké san tang 2
- Thiét ké mong dudi khung truc 2
- Thiét ké khung truc 2

Gido vién huwéng din : PGS.TS. POAN VAN DUAN
Sinh vién thwe hién : POAN PUC VIET
Lép :XD1701D
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CHUONG 1
LUA CHON GIAI PHAP KET CAU

1.1. Khai quat chung

Xuat phat tir dic diém cong trinh 1a khéi nha nhiéu tang, chiéu cao cong
trinh 10n, tai trong tic dung vao cong trinh twong d6i phirc tap. Nén can cd hé
két cdu chiu hop 1y va hiéu qua. C6 thé phan loai cac hé két cAu chiu luc nhu
Sau.

+ Nhom cac hé co ban: H¢ khung, h¢ tuong, hé 161, hé hop.

+ Nhom céac hé hon hop: Puogc tao thanh tir su két hop gitra hai hay nhiéu
hé co ban trén.

1.1.1. Hé khung chiu luc

Hé két cau thuan khung c6 kha ning tao ra cac khong gian 16n, linh hoat
thich hop véi cac cong trinh cong cong. C6 so d6 1am viée rd rang nhung lai co
nhugc diém 1a kém hiéu qua khi chiéu cao cong trinh 16n, kha ning chiu tai
trong ngang kém, bién dang 16n. Trong thuc té két ciu thuan khung BTCT duogc
str dung cho cac cong trinh ¢ chiéu cao 20 ting voi cip phong chong dong dat
<7, 15 tang d6i voi nha trong ving c6 chan dong dong dat dén cip 8 va 10 tang
d6i voi cap 9.

1.1.2. Hé két cau vach va 16i cirng chiu luc

Hé két cau vach ctng c6 thé duoc bd tri thanh hé thng thanh mot phuong,
hai phuong hoic lién két lai thanh cac hé khong gian goi 13 16i cung. Pac diém
quan trong cua loai két cdu nay 1a kha nang chiu luc ngang tot nén thuong duogc
str dung cho cac cong trinh c¢6 chiu cao trén 20 tang.

1.1.3. Hé két cau khung - giing (Khung va vach cirng)

Hé két cau khung giang (khung va vach cing) duoc tao ra bang su két hop
hé théng khung va hé thong vach cting. Hé thong vach cimg thuong duoc tao ra
tai khu vuc cau thang bo, cau thang may. Hai h¢ théng khung va vach duogc lién
két v6i nhau qua hé két cAu san trong truong hop nay hé san lién khéi c6 y nghia
rat 1on. Hé khung chil yéu duoc thiét ké dé chiu tai trong thang dimg. Hé két cAu

khung-giang to ra 1a hé két cdu tdi uu cho nhiéu loai cong trinh cao tang
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1.2. Giai phap két cau cong trinh
1.2.1. Phén tich Iwa chon giai phap két ciu chiu lwe chinh
Cong trinh can thiét ké c6: Dién tich mat bﬁng tuong ddi 16n, mat bﬁng ddi
xung, hinh dang cong trinh theo phuong dung don gian khong phure tap.
Dua vao cac dat diém cu thé cua cong trinh ta chon hé két cau chiu lyc chinh
cua cong trinh 1a hé khung BTCT chiu luc.
1.2.2. Phén tich lya chon giai phap két ciu san nha
Trong cong trinh hé san c6 anh hudng rat 16n téi sy 1am viéc khong gian cua
két cau.
Ta x¢ét cac phuong an san sau:
1.2.2.1. San suon toan khoi
CAu tao bao g6m hé dam va ban san.
Uu diém:
Tinh toan don gién,chiéu day san nho nén tiét kiém vat lidu,do vay giam tai
do tinh tai san. Hién nay dang duoc str dung pho bién & nudc ta.
Nhuge diém:
Chiéu cao dam va do vong cua ban san rat 16n khi vuot khau do 16n, dan dén
chiéu cao ting cua cong trinh 16n nén giy bat loi cho két cau cong trinh khi
chiu tai trong ngang va khong tiét kiém chi phi vat liéu.
1.2.2.2. San 6 co
Cau tao gém hé dam vudng goc véi nhau theo hai phuong, chia ban san
thanh céc 6 ban ké bén canh c6 nhip bé.Phit hop cho nha ¢6 hé théng ludi cot
vuong.
Uu diém:
Tiét kiém dugc khong gian st dung va co kién truc dep, thich hop véi cac
cong trinh yéu cau tham m¥ cao va khong gian str dung 16n.
Nhuoc diém:
Khong tiét kiém, thi cong phirc tap.
1.2.2.3. San khong dim (san nim)
Chu tao g@)m cac ban ké truc tiép 1én cot. Pau cot 1am mil cdt dé dam bao
lién két chic chin va tranh hién twong dam thing ban san. Phu hop véi mit bang

c6 cac 0 san co kich thudc nhu nhau.
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Uu diém:
+ Chiéu cao két ciu nho nén giam duogc chiéu cao cong trinh. Tiét kiém duoc
khong gian str dung
+ Thich hgp véi nhiing cong trinh c¢6 khau do vira (6 + 8 m) va rét kinh té
v6i nhitng loai san chiu tai trong >1000 (kG/m?).
Nhuoc diém:
+ Chiéu day ban san 16n, tdn vat lidu.
+ Tinh toan phtrc tap, thi cong kho.
Két ludn:
Tt cac can ctu trén:
Em di dén két luan lwa chon phuong 4n san sudn bé téng cdt thép d6 toan
khdi (san tya lén dam, dim tua 1én cot).
1.3. Lwa chon so b kich thuéc cau kién
1.3.1. Chon chiéu day ban san
- Tinh 50 b chiéu day ban san theo cong thic: h, = %
+ hp : chiéu day ban san
+m: H¢ sb phu thudc vao loai ban,
ban ddm m = (30+35 ), ban ké m=(40+45 ), ban cong xon m=(40+45 ).
+D:hésb phu thudc vao tai trong D = (0,8 + 1,4).
- Dya vao kich thudc cac canh ctiia ban san ta phan céc 6 san ra lam 2 loai:
+ Céc 6 san co ty s6 cac canh Ly/L; <2 =6 san lam viéc theo 2 phuong
(thudc loai ban ké 4 canh).
+ Cac 0 san ¢6 ty sO cac canh Lo/L; >2 = 6 san lam viéc theo 1 phuong
(thudc loai ban dam).
- Tir mit bang két cau ta xac dinh 6 san c6 kich thudc 16n nhit 1a:
(LoxLy) = (4,0x3, 5)m
= % = :’—g =1,14< 2 , ban lam viéc 2 phuong(ban loai ban k¢).
19
Vi loai ban ké m=(40+45 ), chon m=43
Vi tai trong trung binh, chon D=1,1.
DL, 1135
- 43

h, = -

= 89,5(mm)
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So bd chon chiéu day san cac tﬁng la hy=10 (cm).
1.3.2. Chon kich thuéc tiét dién dam
A A s A [N A A ’ l
- So bd chon chiéu cao tiét dién dam theo cong thirc: h=—-L
my
+ L : 1a nhip cia dim dang xot.
+ mg: hé sb, v6i dAm phu m, =12+20; v6i dam chinh m, =8+12, va chon
gia tri 1é6n hon véi dam lién tuc va chiu tai trong tuong ddi bé.
- Chon bé rong tiét dién dam theo modun: b=220 mm.
- Chon chiéu cao tiét dién dam theo nhip dam:
+ Dam nhip AB: L=2,5m

h = (l—ijL = (1 +i).2500 = (208+350)mm
8 12

Chon h=350 mm.
+ Dam nhip BC: L=7,0 m
h= (E +i).L = (1 +i}7000 = (583,3+875) mm
8 12 8 12
Chon h=700 mm.
+ Dam doc: L=4,0 m
h= (1 +ij.L = (1 +i).4000 = (333+500)mm
8 12 8 12
Chon h=350 mm
+ Dam phu: L=4,0m
1 1

h=(i+iJ.L2(—+—j.40002(200+333)mm
12 20 12 20

Chon h=300 mm.
1.3.3. Chon kich thuéc tiét dién cot

o , oA A . N
- So bd chon kich thudce ¢t theo cong thire: A, =K—
b
+ Ry: cudng do tinh toan cua bétong, gia thiét bé tong dung co cip do bén
B20:

R, =11,5(MPa) = 115(kG / cm’)

+ K: hé s6 du trit cho mémen udn, K=1,2+15.

+ N: luc nén 16n nhéat tac dung 1én chan cot: N=Sxqxn
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+ S: dién chiu tai ctua cot.
+n: s6 tAng nha.
+ q: tai trong so bo tinh trén 1 m®san ( lay q=1T/m? db6i v6i nha dan dung)
Theo dién chiu tai, ta phan ra lam 3 loai cét: C1, C2, C3.
+ X4c dinh so b tiét dién cot C1:
Ta c6 dién chju tai 16n nhét caa cot C1 :

S=4,0x3,5=14(m?)
. 4000 »

-

12000, 2000

=
1
i h
||| |||
e A et 5 e
|
|

e ]

+
@

3200
3200

)|y

| -

9200

3200

)|

2300

= N =14x10x5="700(kN)

(1, 2+1 5) x 700

Ta c6 dién tich yéu cau: A, = =(720,43+913,04)(cm?)

115
Chon so b tiét dién cot : bxh =(22x50)cm

Kiém tra di€u kién on dinh cua cot:
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Ta kiém tra diéu kién 6n dinh caa cot theo cong thuc: 1=

Trong d6 Iy 1a chiéu dai tinh toan. két cAu khung nha nhiéu tang c6 lién két
climg giita dam va cot, két cau do toan khdi khung ¢ 3 nhip trd 1én nén ta co:
l,=0,7x1=0,7x3,7=2,59(m)
A= % =11,7<A, =31 = Tiét dién da chon dam bao diéu kién 6n dinh.
+ Xdc dinh so bo tiét dién cot C2:
Ta c6 dién chiu tai 16n nhat cua c6t C2 : S=4,0x4,75=19(m?)
= N =19%x10x5=950(kN)
(l, 2+1 5) x 950
1,15

Chon so b tiét dién ¢t : bxh =(22x50)cm, A=1100(cm’)

Ta c6 dién tich yéu cau: A = =(991,3+1239,1)(cm’)

Kiém tra di€u kién on dinh cua cot:

Ta kiém tra diéu kién 6n dinh cua cot theo cong thtc: 1= IEO <A
l,=0,7x1=0,7x3,7=2,59(m)
2, 59 e CA ~ ” ” Y A R .
A= 02 =11,77<i,=31 = Tiét dién da chon dam bdo diéu kién 6n dinh.

+ Xdc dinh so b tiét dign cot C3:
Ta c6 dién chiu tai 16n nhét ctia cot C3 : S=1,25x4,0=5,(m?)
= N =5x10x5=250(kN)
(1, 21 5) x 250
1,15
Chon so bo tiét dién cot : bxh =(22x22)cm, A =484(cm’)

— (260,86 +326)(cm?)

Ta c6 dign tich yéu cau: A =

Kiém tra di€u kién 6n dinh cua cot:
Ta ki€m tra di€u kién 6n dinh cua cot theo cong thuc: 1=

|, =0,7x1=0,7x3,7 =2,59(m)

A= 2—22 =11,77<X, =31 = Tiét dién di chon dam bao diéu kién on dinh.

- Tu viéc chon so b kich thudc cac cau kién ta xac dinh dugce cac mit bﬁng
két cau (ban v& KC-04).
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PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

1.4. Phuwong phap tinh toan hé két ciu
1.4.1. Lwa chon so' d6 tinh
- Véi d6 chinh x4c cho phép va phu hop vdi kha nang tinh toan hién nay, d6
an st dung so dd dan hdi, va so dd khép déo hé san suon BTCT toan khdi.
1.4.2. Tai trong dirng
- Tai trong thang dimg trén san goém tinh tai va hoat tai .
- Téi trong chuyén tir tai san vao dam rdi tir dim vao cot .
- Tai trong truyén tir san vao khung dugc phan phéi theo dién truyén tai:
Véi ban ¢ ty sb II—2 <2 thi tai trong san dugc truyén theo hai phuong:
1
Trong tinh toan dé don gian hoa ngudi ta qui hét vé dang phan bb déu dé
cho dé tinh toan
+ V6i tai trong phan bd dang tam giac qui vé tai trong phan bd déu theo
CT:
Uy =g X (gb+pb).|§1 v6i g, va p,:latinh tai va hoat tai ban.
+ Vi tai trong phan bb dang hinh thang quy vé tai trong phan bé theo cong

. l, .. |
thire: Q.4 =K.OQmax= (1-2B2+B3) (gb+qb) EZVOI B= j
2

Bao gém trong luong ban than két cau va cac hoat tai tac dung lén san, mai.
déu quy vé tai trong phan bd déu trén dién tich 6 san.
1.4.3. Tai trong ngang
Tai trong gid tinh (véi cong trinh co chiéu cao nho hon 40 m nén theo
TCXDVN 2737-1995 ta khong phai xét dén thanh phan dong cua tai trong
gi6 va tai trong do lyc dong dat gay ra).
1.5. Xac dinh néi luc
1.5.1. Co s& xac dinh ngi luc
- Pé x4c dinh ndi luc va chuyén vi, str dung cac chuong trinh phdn mém tinh
két cau ETABS. Pay 14 chuong trinh tinh toan két cau rat manh hién nay.
1.5.2. T6 hop ndi luc va tinh toan cot thép
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PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

Ta c6 thé st dung cac chuong trinh tu 14p bang ngdn ngit EXEL. Ta c6 thé
dwa vao chuong trinh phan mém ETABS dé tinh toan va to hop sau d6 chon

va bd tri cbt thép co to hop va tinh thép bang tay cho mot s6 phan tir.
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1.6. Vat liéu st dung cho cong trinh
Pé viéc tinh toan dugc d& dang, tao su théng nhét trong tinh toan két cau
cong trinh, toan bd cac loai két cu dung:
- Bé tong cap do bén B20 c6:
R, =11,5(MPa); R, =0,9(MPa); E, =2,7x10°(MPa)
- Cot thép :
Cl:R, =225(MPa);R,, =175(MPa); R, = 225(MPa); E, = 21x10°(MPa)
Cll :R, =280(MPa); R,,, =225(MPa); R, = 280(MPa);
E, =21x10*(MPa)
v, =1; & =0,623 ; oy =0,429
1.7. Céc tai liéu, tiéu chuin sir dung trong tinh toan két cau
Tiéu chuan tai trong va tac dong: TCVN 2737-1995
Tiéu chuén thiét ké két cau BT va BTCT : TCVN 5574-2012
Chuong trinh tinh két ciu: phan mém ETABS .

S tay két cdu cong trinh.
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CHUONG 2
THIET KE SAN TANG 2
2.1. So' bd chon chiéu day ban san
- Tinh so b chiéu day ban san theo cong thuc: h, = %
Trong do:
+ hp : chiéu day ban san
+m: Hésd phu thudc vao loai ban,
ban ddm m = (30+35 ), ban ké m=(40+45 ), ban cong xon m=(40+45 ).
+ D : hé s6 phu thudc vao tai trong D = (0,8 + 1,4).
- Dya vao kich thudc cac canh ctia ban san trén mit bang két cau ta phan cac
0 san ra lam 2 loai:
+ Céc 6 san co ty s6 cac canh Lo/L; <2 =6 san lam viéc theo 2 phuong
(thudc loai ban ké 4 canh).
+ Céc 6 san co ty sd cac canh L,/L; >2 = 6 san lam viéc theo 1 phuong
(thudc loai ban dam).

- Ta c6 mat bang phan chia 6 san tang dién hinh nhu hinh v&:
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TRUGNG DAI HOC DAN LAP HAI PHONG

Béang x4c dinh loai san va chi€u day 0 san:

!
-
x
o
=
-
o
3
il
2
o L
3

S
NEEEENNENEEEENENN
VAT BANG THIET KE O SAN TANG 2

Tén Kich thudc )
A Cong nang I,/11 Loai san m D | hy(m)
0 san I, (M) | |, (M)
S1 | Phonghoc | 3.5 4.0 1.14 | Banké4 canh | 43 | 1.1 | 0.089
S2 Hanh lang | 2.5 4.0 16 | Banké4canh | 43 | 1.1 | 0.063
S3 | Cauthang | 2.0 | 4.0 2 | Bank&é4canh | 43 | 1.1 | 0.051
Ban giam
S4 N 3.5 4.0 1.14 | Banké4 canh | 43 | 1.1 | 0.089
hiéu
S5 wC 2.0 3.5 1.75 | Banké4 canh | 43 | 1.1 | 0.051
So bo chiéu day san céac tang 1a hy= 10 (cm).
2.2 Tai trong tac dung lén cac 0 ban
2.2.1. Tinh tai tac dung lén san
+ Tinh tai tdc dung Ién 1m®san S1, S4 ( phong hoc):
B ] tc tt
Céc 16p san 5 J 5 n J 5
m KN/m KN/m KN/m
L&p gach 14t san Ceramic 0,01 20 0,2 1,1 0,22
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Lép vira 16t vita XM 0,02 18 0,36 1,3 0,468
San BTCT 0,10 25 2,5 1,1 2,75
Lép vira trat 0,015 18 0,27 1,3 0,351
Tong tai trong : 3,79
+ Tinh tai tic dung 1én 1m® san S2 ( hanh lang)
tc tt
Cac 16p san - - . J 5 n J 5
m KN/m KN/m KN/m
L&p gach 14t san Ceramic 0,01 20 0,2 1,1 0,22
Lép vira 16t vira XM 0,02 18 0,36 1,3 0,468
L&p vita chéng tham 0,02 18 0,36 1,3 0,468
San BTCT 0,10 25 2,5 1,1 2,75
Lép vira trat 0,015 18 0,27 1,3 0,351
Tong tai trong : 4,258
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PO AN TOT NGHIEP

TRUGNG DAI HOC DAN LAP HAI PHONG

+ Tinh tai tac dung 1én 1m? san S3 ( cau thang):

tc tt
1 9 g

Céc 16p san . . n ,

m KN/m KN/m KN/m

Lép gach 14t san Ceramic | 0,01 20 0,2 1,1 0,22
L&p vira 16t vita XM 0,02 18 0,36 1,3 0,468
L&p vira chéng tham 0,02 18 0,36 1,3 0,468
San BTCT 0,10 25 2,5 1,1 2,75

Lép vira trat 0,015 18 0,27 1,3 0,351
Tong tai trong : 4,258

+ Tinh tai tic dung 1én 1m®san S5 (khu vé sinh):
tc tt
o 9 g

Cac 16p san 5 5 n 5

m KN/m KN/m KN/m

L&p gach 14t san Ceramic 0,01 20 0,2 1,1 0,22
Lép vira 1ot 0,02 18 0,36 1,3 0,468
L&p vira chong tham 0,02 18 0,36 1,3 0,468
San BTCT 0,1 25 2,5 1,1 2,75
Thiét bj vé sinh 0,5 1,1 0,55
Lép vira trat 0,015 18 0,27 1,3 0,351

Tong tai trong : 4,81

2.2.2. Hoat tdi tac dung lén san
Hoat tai san dugc 1y theo TCVN2737-1995 “Tai trong va tac dong”.

fen Cong nang P n P

o san KN/m? kN/m?
S1 Phong hoc 2 1.2 2.4
S2 Hanh lang 3 1.2 3.6
S3 Cau thang 3 1.2 3.6
S4 Ban gidm hiéu 2 1.2 2.4
S5 wWC 2 1.2 2.4
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TRUGNG DAI HOC DAN LAP HAI PHONG

Tir day ta c6 bang tong hop tai trong tinh toan cia cic 6 san:

Tén . 5 Kich thuoc g" p"

. Cong nang 5 5

0 san Iy (m) | I, (m) KN/m KN/m
S1 Phong hoc 3.5 4.0 3.79 2.4
S2 Hanh lang 2.5 4.0 4.258 3.6
S3 Cau thang 20 | 4.0 4.258 3.6
S4 | Ban giam hiéu | 3.5 4 3.79 2.4
S5 wC 2.0 3.5 4.81 2.4

2.3. So do tinh

bé dam bio do an toan cho san nha cong trinh, ta ti€n hanh tinh todn cac 6

san

-San v¢ sinh va 6 san hanh lang, cau thang theo so d6 dan hoi.

-San phong hoc va phong ban giam hiéu theo so 6 khop déo.

Xac dinh ndi luc trong cac dai ban theo so do6 dan hoi c6 ké dén tinh lién

tuc cua cac 0 ban.

a. Truong hop:

1

Xdc dinh so dé tinh cia ban:

r ? /( h 7\ /4 . A f( *~ 2 hY r.* /‘\
Xet ty so h—d deé xac dinh lién két gitta ban san véi dam:

h

o

S

d

jum s R

S

Dam bién c6 chiéu cao tiét dién 1a 350mm, do do

S

>3 : Ban san lién két ngam véi dam.

—£ <3 : Ban san lién két khép vol dam.

= Toan bg san lién két ngam vao1 dam.

||—2 <2 (ban lam viéc theo hai phuong)

h

S

hy 350,

Cit ra mot dai ban ¢ bé rong b = 1 (m) theo phuong canh ngan va canh dai

(tinh trong mit phing ban) dé tinh toan.
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PO AN TOT NGHIEP
12
1 N f
‘M ™
‘r ****** — T‘ ~
Zeleln M2 MM o ML
o,
L (R i p=
NW" M

2.3.1. Tinh toan cdc 6 ban san
2.3.1.1. Tinh todan 6 ban san lam viéc theo 2 phwong

* Tinh cho o san S1

a. So dd tinh toan
O san S2 ¢o kich thudc 6 ban : 1,=3,5m; 1,=4,0 m

Xét ti s hai canh 6 ban : :—2:4’—2:1,4<2.
1

Xem ban chiu uén theo 2 phuong, tinh toan theo so d6 ban ké bén canh.
b. Tai trong tinh toan
- Tinh tai: g = 3,79 (KN/m?).
- Hoat tai: p"= 2,4 (kN/m?).
—Tai trong toan phﬁn tqp=3,79+ 2,4 =6,19 KN/m?
C. Tinh ngi luc
Ban lién két cimg v6i dam theo cac phwong. So dd tinh ctia ban 1a ban lién
tuc tinh theo so @6 khép déo, chiu lyc theo 2 phuwong do c6 ti s6 kich thude theo

2 phuong la: 4,0/3,5=1,14<2.
Theo mdi phuong ctia 6 ban cit ra mot rai rong b= 1 m. So d6 tinh nhu hinh v&
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MAI MA]I

I~ R

P ——
Maz

SILITITITITITL

)Mg
|

LIJLILLLLLL
3900

1m

| 4000 |

SO DO TiNH TOAN BAN SAN S1
+ Chiéu dai tinh toan:

240 035 03 4
2 2

1, =35-23_93_ 3,y
2 2

+ Xac dinh ndi luc:

2

M, =M, :‘1'6 =6’1323’7 —1,43KNm
2

M, =M,, = ‘1'6 6'1323'2:1,23KNm

2.4. Tinh thép cho 0 san
B6 tri cdt thép theo phuong canh ngan & dudi, ¢t thép theo phwong canh
dai & trén nén mdi 6 san ta déu c6 hgy > hgp.
- Theo phiong canh ngdn : b
Du kién dung thép @6, 16p bao vé: ag = 10 (mm) = a =10+ (6/2) = 13
(mm)
= h, =100 - 13 =87 (mm)
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Ta tinh toan va ciu tao cot thép cho truong hop c4u kién chju uén tiét dién
chit nhat, bé rong b = 1000 mm; h,, =87 mm.

- Theo phwong canh dai :
Du kién dung thép @6, 16p bao vé ag = 10+6 = 16 (mm).

Vi thép theo phwong canh dai bb tri phia trén, do d6: a = 10+6+g:19 (mm)

= hgy, =100 -19=81
(mm)
Ta tinh toan va ciu tao cbt thép cho truong hop c4u kién chju udn tiét dién
chir nhat, bé rong b =1000 (mm); h , = 81 (mm).
*Tinh todn cot thép cho san S1
a) So liéu:
b =1(m)=1000(mm) ; h=100(mm).
M,=M,, =1,43 (kNm) ;
M, =Mg, =1,23 (KNm)
b) Tinh thép chiu lyc theo phuong canh dai
M, 1,43.10°

o, = = >=0,0164 < oy =0,437
R, xbxhg 11,5x1000x87

£=1-1-2a, =1-1-2x0,0286 = 0,016
A _ ERybh, _0,016x11,5x1000x87
: R. 225

:71,14(mm2)

Ham luong cbt thép:

M%:LXmo%:ﬂ

x100% = 0,081% > pi_. =0,05%.
bxh, 100087

Chon thép ©6a200 c6 Ag =142(mm?).

¢) Tinh thép chiu lyc theo phirong canh ngan
M, 1,23.10°

o, = = >=0,0163< ay =0,437
R,xbxhg 11,5x1000x81

£=1-J1-2a_ =1-1-2x0,0163 =0,0164
A _ &Rybh, _ 0,0164x11,5x1000x81
: R, 225

Ham luong cdt thép:

= 61,272(mm2)
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W% = 2510006 = On2T2
bxh, 1000x81

x100% =0,075% > p_. =0,05%.

Chon thép ®6a200 c6 Ag=142(mm?).

Ban lién két cimg v&i dam theo cic phuong. So dd tinh cta ban 13 ban
lién tuc tinh theo so d6 khdp déo, chiu luc theo 2 phuong do co6 ti s6 kich
thudc theo 2 phuong la:

Noi luc: vi cac canh cua 6 san déu lién két cing voi dam nén nhip tinh toan
dugc tinh tir mép dam
L,=25m, L,=40m

= 20 165
|~ 25

Theo mdi phuong clia 6 ban cat ra mot rai rong b =1 m.So d6 tinh nhu hinh v&.

ﬁMm ]b\gm
\MM
q
=)
N K
%
7 =
S = 8
B
é Ind
400

SO DO TiNH TOAN O BAN SAN S2
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+ Chiéu dai tinh toan:

,=4,0-23 93 5o,
2 2
0,3 03

|, =25-—"—-=22=22m
2 2

+ Tai trong tinh toén :
- Tinh tai tinh toan :g = 4,258 kN/m?
- Hoat tai tinh toan :p = 3,6 KN/m?
—>Tong tai trong tac dung : qp = 4,258+ 3,6 = 7,858 kN/m”

2.4.1 Xac dinh néi luc

2
MA1=MA2=qI _7.88x37 ) oioknm
16 16
2
MBl=MBZ=qI _T888x2.2 ) harnm
16 16
2.4.2. Tinh c6t thép ban s2 ( san hanh lang)
Vat ligu: Bétong B20 c¢6 R, = 115 kG/cm’, Ry = 9 kG/em’.

C6t thép nhom Al c6 Ry = R’ = 2250 kG/cm?.

a) Tinh cdt thép chiu luc theo phuong canh ngin (L, = 2,5 m).
Gia thiét ag= 2 cm = hy = h- 3,=10-2=8 cm

M, _  10810°
" Rybhl  11,5x1000x80?

=>( = 0,5x[ 1+ /1-2x0,0093] = 0,995

_ M, _ 108
R.Ch, ~ 2250.0,995.10

A _ 041
100.h, 100.10
— chon thép $6s200 c6 A, = 1,41cm?

b) Tinh c6t thép chiu luc theo phwong canh dai (L, = 4,0 m).

LM 1,817.10°
" R,bh  11,5x1000x80?
=>( = 0,5x[ 1+ 1-2x0,0158] = 0,991

_ M, _ 1539x]0°
° R.Ch,  2250.0,991.10

a

=0,0093 <0,255

=0,41 cm*

S

1% = 100% = 0,041% >p1,i,% = 0,05%

=0,0158 < 0,255

= 0,89 cm?
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o= A _ 089

- = 299 100% = 0,080% > % = 0,05%
100h, 100107 ? 7 Hmin 70 ’

= chon thép $65200 c6 A, = 1,41 cm?

2.4.3 Tinh todn 6 bdn san vé sinh (san s5)
Ban lién két cimg v61 dam theo cac phuong. So do tinh cua ban 1a ban lién tuc

tinh theo so d6 dan hoi, chiu luc theo 2 phuong do c6 ti s6 kich thude theo 2 phuong
la:
3,5/2 =1,75< 2.

Theo mdi phwong ctia 6 ban cét ra mot rai rong b= 1 m. So dd tinh nhu hinh v&.

Mg, M
[ A
Mg
qﬁ&@@@g@
S e i —
=
=]
= =
§ IS N NNNNNSNN NN E—
2000

SO PO TINH TOAN BAN SAN s5
+ Tai trong tinh toan :
- Tinh tai tinh toan :g = 4,81 kN/m?
- Hoat tai tinh toan :p = 2,4 kN/m’
—>Tai trong toan phan : q, = 4,81+ 2,40 = 7,21 kN/m?
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2.4.4.. Xac dinh noi lue

2 2
M, =M, =90 72135 5 soinm
16 16
2 2
My, =M, =9 _721x20 g anm
16 16

2.4.5. Tinh c6t thép ban
Vit liéu: Bétong B20 c6 Ry, = 115 kG/cm?, Ry = 9 kG/em?,
C6t thép nhom Al c6 Ry = R’ = 2250 kG/em®.
a) Tinh cot thép chiu luc theo phuong canh ngan (L, = 2 m).

Gia thiét ag= 2 cm = hy = h- a,=10-2=8cm

+Tinh c6t thép chiu mé men duong:

YoM 1,8.10°
" R,bh  11,5x1000x80?

=>C = 0,5x[ 1+ {1-2x0,024] = 0,987

=0,024 <0,255

gz M o 18000 g oy
R.Ch  2250.0,987.8
1,01
0=~ 1O 15006 0,1269% > 11, % = 0,05%
K72 = Toon, 1008 = Hmin0 °

— Chon thép: ¢8s200 cd As = 2,5 cm’

b) Tinh ¢t thép chiu lyc theo phuong canh dai (L, = 3,5 m).

L _M, _ 55210
" Rbh  11,5x1000x80?

=>¢ = 0,5x[ 1+ 1-2x0,075] = 0,978
M, _ 55200
R.Ch, ~ 2250.0,978.8

=0,075< 0,255

=3,13cm?

s —

A 313
100h, 100.8

= Chon thép $8s200 c6 A, = 2,5 cm®

Bo tri va cdu tao cot thép trong san

100% = 0,39% > pimin% = 0,05%

X/

< C6t thép chiu mémen duong dit & 16p dudi 13 P6a250 kéo dai sudt
ca nhip ban.
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*  Trong doan ban chiu momen am thi dat cac c6t mii ®6a165mm chiéu
dai doan thing cta cbt thép mii dén mép dam 1ay bang vl trong do :
v=1,/4=0,94 m =94 cm

Lay doan kéo dai tir mép dam :94 cm

LAy tir truc dam chinh: 94 +22/2 = 105 cm

B6 tri thép san duoc thé hién chi tiét trong ban v& két cdu san.
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CHUONG 3
THIET KE KHUNG TRUC 2
3.1. Co s6 tinh toan
- Ho6 so ban vé kién tric cong trinh.
- Tai trong ldy theo TCVN 2737-1995: Tai trong va tic dong - Tiéu chuan
thiét ké.
- TCVN 5574-2012: Két cau bétong va bétong cbt thép - Tiéu chuan thiét ké
* Vit liéu
- Bé tong cap d6 bén B20 :
Ry, = 11,5 MPa, Ry, = 0,9 MPa, E = 27x10° MPa
- C6t thép:
d <10, nhoém C, ¢6 R, = 225 MPa, R, = 125 MPa, E = 21x10* MPa
d > 10, nhoém Cy, c6 R, = 280 MPa, Ry, = 280 MPa, E = 21x10* MPa
B20, C-1 —» & =0,645, ag = 0,437
B20, C-1l - & =0,623, ag = 0,429
3.2. So' @6 khung truc 2
Chuong 3 - Chon két cdu chiu luc cho cong trinh 1a khung bé tong cdt thép
toan khoi c6 cac cot lién két voi dam 13 nat cing, cac cot lién két véi nat
goi 14 ngam cimg c6 so do tinh nhu hinh v&.
- Chon tiét dién : Tiét dién céac cau kién cua khung da dugc chon & muyc “I -

Lua chon so bd kich thudc cau kién”.
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{220%350) (220x700)
§ g g E TANG 5
g & g 2 14500
(220%350) (220%1700) '
I -1
o 2 % "y |‘ c 4
§. § §, 2 11,100
(220x3%0) (2200700 |

(220x220)
220%400)
(220%400)
3700
— 60039
3
(3]
(V)

I +1400
{22350} (2208700) '
2 ’g ’g =
o " TANG 2
§ 8 §

l (220%x220)
l (220%500)
1

"EL&

w|ow | wm | ww |

S0 00 KHUNG TRYC 2

3.2.1. Xac dinh tdi trong tac dung vao khung
+ Tinh tai: tinh tai san, trong luong ban than dam, cot, tudng tac dung
vao khung.
+ Hoat tai: Tai trong 6 san truyén vao khung theo dang hinh thang, dang
hinh tam gidc, dang hinh chir nhat.
~ Vi tai trong truyén theo dang hinh thang thi tai trong quy vé phan bd
déu dugc tinh theo cong thirc sau:

Q=k-g.|§1 Vi ﬂ:%-kzl_z_ﬁ2+ﬂs

’
2
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Tai trong tir 0 san truyén vao dam dang phan bd tam giac dua vé dang

_ 5.9,

han bd déu:
p q 8.2

. AN A \ 9 A A A 5 © qA I
Tinh tai tr 6 san truyén vao ¢ dang phan bo déu (ban loai dam): q = %

Tinh tai tir tudng x4y truyén vao dang phan b déu :
g=9.h.y.nk
* Tai trong trén 1m’ san:
+ Tinh tai tic dung 1én 1m®san S1 (phong hoc): g"= 3,79 kN/m?
+ Tinh tai tic dung 1én 1m®san S2 ( hanh lang): g" = 4,258 kN/m?

+ Tinh tai tac dung 1én 1m? san mai:

tc tt

s g g
Céc 16p san . 5 n
M KN/m KN/ m KN/m
San BTCT 0,1 25 2,5 1,1 2,75
Lép vira trat 0,015 18 0,27 1,3 0,351
Tong tai trong : 3,1
+ Tinh tai tic dung 1én 1m® san sé nd mai:
e g° g"
Céc 16p san 3 5 n
M KN/m KN/ m KN/m
Lép vira lang 0,02 18 0,36 1,3 0,468
Lép vira 16t 0,02 18 0,36 1,3 0,468
San BTCT 0,1 25 2,5 1,1 2,75
Lép vira trat 0,015 18 0,27 1,3 0,351
Tong tai trong : 4,04

+ Tinh tai mai ton: g" =n. g*°=1,1.0,3 = 0,33 (kN/m?).
+ Hoat tai stra chita mai ton: p" =n. p°=1,3.0,3 = 0,39 (kN/m?).

+ Hoat tai tac dung 1€n san mai
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tc tt
Tén 6 ban P 5 n i 5
KN/m KN/m
Mai khong st dung 0,75 1,3 0,975
Tir day ta co bang tong hop két qua tinh toan tai trong tac dung 18n cac 6 san:
Tén Kich thuodc g" p"
. Cong nang 1./, 5 5
0 san I, (M) I, (m) KN/m~ | kN/m
S1 Phong hoc 3.5 4.0 1.14 3.79 2.4
S2 Hanh lang 2.5 4.0 1.6 4.258 3.6
SM1 San s€ n6 mai 1.11 4.0 3.783 4.04 3.6
SM2 | Mai khong st dung 3.5 4.0 1.14 3.1 0.975
SM3 | Mai khong str dung 2.5 4.0 1.6 3.1 0.975

, . | :
Béang xac dinh hé so6 ﬂ:ﬁ'kzl—Z.ﬂ2+ﬂ3 cho cac 6 san lam viéc 2

’
2

phuong:
Té Kich thudc I I
o L =t K=l-25 4+
o san 1, (M) l, (m) , 21,
S1 3.5 4.0 1.14 0.446 0.69
S2 2.5 4.0 1.6 0.333 0.815
SM2 3.55 4.0 1.14 0.446 0.69
SM3 2.5 4.0 1.6 0.333 0.815
* Tdi trong twong xdy:

. Hésd | Taitrong
Loai . 1s \ , ,
twon Cac 16p tao thanh vuot tinh toan

g tai (n) | g (KN/m?)
- Tudng gach 220: y = 20 KN/m”,
Tue 0,22.20 = 4,4 (kN/m?) 11 4,84
lzl:(z)’gg - Vira trat tuong: 6 = 0,015m,
y =18 kN/m’ 13 0,702
2.0,015.18 = 0,54(kN/m?) ! !
Cong twong 220 5,94
. _ 3.
‘ - Tuong gach 110, Y= 202kN/m : 11 2.42
Tuong 0,11.20 = 2,2(kN/m")
110 - Vira trat tuong:6 = 0,015m,
y =18kN/m>:
2.0,015.18 = 0,54(kN/m?) 13 0.702
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| Cong twong 110 | 312
* Tdi trong trén Im dai dam, cét :
Hé sd | Tai trong
Tén céu kién Céc 16p tao thanh vuot tinh toan
tai (n) | g" (KN/m)
Dam khung | - Bé tong cdt thép, y = 25 KN/m® 1 151
K2 0,22.(0,35-0,1).25 ’ ’
Damdoc |- Vita trat ddm & = 0,015m; y = 18 kKN/m°
1,3 0,25
(22x35)cm 0,015.(0,22+2.(0,35-0,1)).18
Cong 1,76
. - Bé tong cdt thép, v = 25 kKN/m®
Dam khung 1,1 3,63
< 0,22.(0,7-0,1).25
- Vita trat ddm & = 0,015m; y = 18 kN/m?
(22x70)cm | A Cam ! 13 0.5
0,015.(0,22+2.(0,7-0,1)).18
Cong 4,13
- Bé tong cdt thép, v = 25 kN/m®
€ tong cot thep, y 11 121
Dim phu 0,22.(0,3-0,1).25
(22x30)cm | - Vira trat dam & = 0,015m; y = 18 kN/m° L3 0.0
0,015.(0,22+2.(0,3-0,1)).18 ’ ’
Cong 1,43
- Bé tong cdt thép, v = 25 kN/m®
‘ € tong cot thep, vy 11 0.61
Dam bo mai 0,11.(0,3-0,1).25
(11x30)cm | - Vira trat dam & = 0,015m; y = 18 kN/m° L3 018
0,015.(0,11+2.(0,3-0,1)).18 ’ ’
Cing 0,79
- Bé tong cdt thép, v = 25 kN/m®
S P 11 3,03
Cot khung 0,22.0,5.25
K2 - Vita trat cot & = 0,015m; y = 18 kN/m® L3 051
(22x50)cm | 2.(0,22+0,5).0,015.18 ’ ’
Cong 3,54
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- Bé tong cdt thép, v = 25 kN/m®
11 1,33
Cot khung 0,22.0,22.25
K2 - Vita trat cot 5 = 0,015m; y = 18 kN/m’ L3 041
(22x22)cm 2.(0,22+0,22).0,015.18 ’ ’
Cong 1,64
- Bé tong cot thép, v = 25 kN/m®
, ctiong Cco cp, ¥ 1’1 2’42
Cot giam tict 0,22.0,4.25
dién - Vita trat cot § = 0,015m; y = 18 kN/m® L3 044
(22x40)cm 2.(0,22+0,4).0,015.18 ! !
Cong 2,86

3.2.2. Tinh tai tac dung vao khung
3.2.2.1. Tinh tai tAng dién hinh

Mit bang phan tai va so do chét tinh tai tac dung vao khung:

O T w0
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TINH TAI TANG BIEN HINH
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Béang xac dinh gia tri tinh tai tdc dung 1én khung:

Tén
tai Cac tdi trong tac dung lén khung Gia tri
trong
1. Tai phan bd déu g; (KN/m)
Céc loai tai trong:
~ Tai trong ban than dam khung(220x700)mm 4,13
- Trong lugng tuong xay 220 va 1op trat:
d, 5,54x(3,7 -0,7) 16,62
(KN/m) ~ Tai 6 san S1 truyén lén khung dang tam gidc:
2X(5xgxllj:2X(5x3,79x3,5j 8,3
8x2 8x2
Tong 29.05
Céc loai tai trong:
~ Tai trong ban than dam khung(220x350)mm 1,76
g, ~ Tai 6 san S2 truyén 1én khung dang tam giéc:
(KN/m) 2X(5xgx|1]:2X(5><4,258x2,5j 6,653
8x2 8x2
Tong 8,41

2. Tai tap trung G; (kN)

Cac loai tai trong:
- Tai trong ban than diam doc truc C (220x350)mm

truyén 1én khung; ZX(g Xl%jj = ZX(L 76X4’_20j

7,04
- Tai trong do cdt (220x500)mm dat tai nat khung:
G, qx1=354x(3,7-0,7) 10,62
(kN) - Do tudng xdy 220 truyén vao dam doc truc C va
truyén vao khung, h¢ s6 ctra 0,7:
2><5,54><(3,7—0,35)><0,7><ﬂ
2 51,96

- Do 6 san S1 truyén vao dam doc truc C dang hinh thang va

truyén vao khung:
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(kxgx%)xld:(0,69x3,79x3’—25jx4,0 18,3

Tong tai trong quy vé nit 87,92

Céc loai tai trong:
~ Tai trong tir ddm phu DP2 (220x300) dua vé luc tap

trung dat tai nut:

1,43 x4,0 5,72
Gy ~ Tai do 6 san SI truyén 1én dim phu DP2 dang hinh
(kN) thang:
ZX(kxgx%)xld:2x[0,69x3,79x3’—25j><4,0 36,6
Tong tai trong quy vé nit 42,33

Céc loai tai trong:
- Tai trong ban thian dim doc truc B (220x350)mm

truyén 1én khung: 2><(g xld?d) = ZX(L 76X4’_2Oj

7,04
- Tai trong do cdt (220x500)mm dit tai nat khung:
qx|=354x%(3,7-0,7) 10.62
- Do tudng xdy 220 truyén vao dam doc truc B va
truyén vao khung, h¢ s6 cura 0,7:
G 2><5,54><(3,7—0,35)><0,7><4’—0
3 2 51.96
(kN) - Do 06 san Sl1 truyén vao dam doc truc B dang hinh
thang va truyén vao khung:
(kxgxl—l}dd:(0,69x3,79x£)x4,0 183
2 2
- Do 6 san S2 truyén vao dam doc truc B dang hinh
thang va truyén vao khung:
| 25 17.35
k><g><§l xly = O,815><4,258><7 x4,0
Toéng tai trong quy vé nit 105.27
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Cac loai tai trong:
- Tai trong ban than dam doc truc A (220x350)mm
truyén 1én khung: 2><[g X Id—dj =2x [l, 76x 4—0j
2 2 7,04
- Tai trong do ¢t (220x220)mm dat tai nut khung:
qx|=1,64x(3,7-0,35) 5,494
- Do tuong lan can 110 cao 0,9m truyén vao dam doc
Gs tryc A va truyén vao khung:
(kN) 4,0
2x3,12x0,9x —
2 11,2
- Do 6 san S2 truyén vao dam doc truc A dang hinh
thang va truyén vao khung:
(kxgx%jxld :(0,815x4,258x%jx4,0 17.35
Tong tai trong quy vé nut 41.08

3.2.2.2. Tinh tii ting mai

Mit bang phan tai va so d6 chat tinh tai tic dung vao khung:
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Béng x4c dinh gia tri tinh tai tac dung 1én khung:

Tén
tai Cic tai trong tac dung lén khung Gia tri
trong
1. Tai phan bo déu g; (KN/m)
Cac loai tai trong:
Js ~ Tai trong ban than dam khung(220x350)mm 1,76
(kN/m) |  Tong 1,76
Céc loai tai trong:
~ Tai trong ban than dim khung(220x700)mm 4,13
~ Tai 6 san mai SM2 truyén Ién khung dang tam giac:
2><(5Xg><|1):2><(5><3’1><3’5j 7,265
8x 2 8x2
~ Trong luong tudng thu hdi 220:
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g,
(KN/m)

+21.500

. 1310

3000
2700
3000

1690

I
I
0 pp00 LILLTILN
I
I

+18.500

30@

000 | s000 |

<

_ Auongxgxn

g tuong L[ c
uong

(1,69+3,0 0,3+3,0
2

x 2,0+

><5,0j><5,54

7,0
Trong d6 hé s6 16 ctra n, xac dinh nhu sau:
Dién tich 18 cira: A, = (1,8x2,2) = 3,96 m°,
Di¢n tich mang tudong:

_ 1’69+3’0><2,0+0’3+3’0

A x5,0 = 14,00 m>.

n =1->% g7
14,00

— Tinh ta1i mai ton: 0,33x3,5

x0,72=7,45(kN /m)

7,45

1,23

Téng

20,075

Os
(KN/m)

Céc loai tai trong:
~ Tai trong ban than dAm khung(220x350)mm
~ Trong luong tuong thu hdi 220:

1,76
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ik % 1+18.500
- 5,512
L2000 ]
0 @ 0,924
A xg (0’321’69><2,5)x5,54
Ouong = ————— XNy = x1=5,512(kN /m)
I-tuong 2’5
- Tinh tai mai ton: 0,33x2,8
Tong 8,196
2. Tai tap trung G; (kN)
Céc loai tai trong:
~ Tai trong ban than ddm mai Dml (110x300)mm truyén lén
khung: 2x(g xld—dj = 2x(0,79x4’—0j
2 2 3,16
~ Do tudng chian mai 110 cao 0,2m truyén vao dim Dml va
truyén vao khung:
Gs
4,0 2,528
(kN) 2)(3,16)(0,2)(7
~ Do 6 san sé nd6 mai Sml truyén vao dim Dml dang chit
nhat va truyén vao khung;
2 x g><|—1 xld—d:Zx 4,04x£' ><4’—O 9A4L7
2) 2 2 2
Tong tai trong quy vé nut 15,105
Cac loai tai trong:
Ge ~ Tai trong ban than dam doc truc C (220x350)mm truyén 1én
(kN) khung: ZX(g xl"—dj:ZX(l,?Gxio)
2 2 7,04
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- Do tuong d6 mai 220 cao 0,3m truyén vao dam doc truc C
va truyén vao khung:

2><5,54><0,3><4’—20

6,648

- Do 6 san s€ ndé mai Sml truyén vao dam doc truc C dang

chit nhat va truyén vao khung:

2% g><|—1 xld—d:2>< 4,04x£' ><ﬂ
2) 2 2 2

8.96

~ Do 6 san Sm2 truyén vao dam doc tryc C dang hinh thang

va truyén vao khung:

(kxgx%)xld =(0,69><3,1><3'—25j><4,0

14.97

Tong tai trong quy vé nit

37.618

(kN)

Céc loai tai trong:
~ Tai trong tir ddm phu Dm3 (220x300) dua vé lyc tip trung
dat ta1 nuat:
1,43 x4,0

~ Tai do 6 san Sm2 truyén 1én dam phu Dm3 dang hinh
thang:

Zx(kxgx%jxld =2x(0,69x3,1x3’—25jx4,0:33,69

5.72

29.946

Téng tai trong quy vé nut

35.66

Gs
(kN)

Céc loai tai trong:

~ Tai trong ban than dam doc truc B (220x350)mm truyén 1én

khung: ZX[g x%}sz(lefo’—zz)

7,04

- Do 6 san Sm2 truyén vao dam doc truc B dang hinh thang

va truyén vao khung:

14.973
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(kxgx%jxld :(0,69x3,1><3’—25j><4,0

~ Do 6 san Sm3 truyén vao dam doc truc B dang hinh thang

va truyén vao khung:

(kxgxl—l)xld :(0,815><3,1x£jx4,0 1263
2 2
Tong tai trong quy vé nut 34.6
Céc loai tai trong:
- Tai trong ban than dam doc truc A (220x350)mm truyén lén
khung: 2><[g xld—sz 2><(1,76><4;0)
2 2 7,04
- Do tuong do mai 220 cao 0,3m truyén vao dam doc truc A
va truyén vao khung:
2><5,54><0,3><4’—20 6,48
Gy - Do 6 san s€ nd mai Sml truyén vao dam doc truc A dang
(kN) chit nhét va truyén vao khung:
(gxl—l)xld :[4,04><1’_11}<4,0 8.9
2 2
~ Do 6 san Sm3 truyén vao dam doc truc A dang hinh thang
va truyén vao khung:
(kxgxl—ljxld :(0,815><3,1><§)><4,0 1263
2 2
Téng tai trong quy vé nuat 3541

Tai vi tri nut c6 cot giam tiét dién thi ta trir tai chénh 1éch giita cot nguyén va

cot giam tiét dién
- Gia tri chénh léch khi cot giam tiét dién tir ( 200x500)mm xudng
(200x400)mm :

AR, =3,54x(3,7-0,7)-2,86%(3,7-0,7)= 2,176 (kN

Tong hop céc sd liéu tinh todn ta c6 so d6 phuong an chat tinh tai 1én khung truc 6:
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15105 3541 346 35.66 3761 15.105

I LA TANG Ml
8.196
L&imml HIHH 18,500
841 29.05 | Jy TANG 5
i.u.uJaLl HITHT | [g480
03.094
4109| 4533 8574 &
841 - .fs 29.05 (= TANG 4
Lerre e RRERRRRRARERNN | |gtuto.
03.094 "
4108 8574 §E&
841 29.05 29.05 e  TANG 3
l . |+7,400
E03.094
4108| 4233 8792 S
841 29.05 29.05 > TANG 2
I

11 Iwm!vmlm

So dd chét tai phuong an tinh tai (TT)
Pon vi tdi phdn bé: kN/m

Don vi tai tap trung: kN
3.2.3. Hoat tai tac dung vao khung
3.2.3.1. Hoat tii tang dién hinh

Mit bang phan tai va so d6 chat hoat tai tic dung vao khung:
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Bang gia tri hoat tai tac dung lén khung

Tén
tai Cac téi trong tac dung lén khung Gia
trong tri

1. Tai phan b6 déu p; (KN/m)

Cac loai tai trong:
— Tai 6 san S1 truyén lén khung dang tam giac:

P, 9% 5x pxl, _oy 5x2,4x3,5 5,25
(KN/m) 8x2 8x2
Téng 5,25
Céc loai tai trong: ‘
- Tai 6 san S2 truyén 1én khung dang tam giac:
P, 9% 5x pxl, oy 5x3,6x2,5 5.625
(KN/m) 8x2 8x2
Tong 5.625

2. Tai tap trung P; (kN)

Céc loai tai trong:
- Do 6 san S1 truyén vao dam doc truc C dang hinh
thang va truyén vao khung:

(kN) (kx pX%jXId :(0’69x2,4><3’_25JX4’0 11,592

Tong tai trong quy vé nut 11.592

Céc loai tai trong: ‘ ‘
- Do 6 san S1 truyén vao dam phy DP2 dang hinh thang
va truyén vao khung;: 23.184

(kN) 2><£k>< px%)xld:2x(0,69x2,4x3’—25}<4,0

Téng tai trong quy vé nit 23.184

Cac loai tai trong:
- Do 6 san S2 truyén vao dam doc truc A dang hinh
thang va truyén vao khung:

(kN) (kx px%jxld :(0,815x3,6x%]x4,0 14.67

Tong tai trong quy vé nit 14.67
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3.2.3.2. Hoat tai ting maAi
Mit bang phan tai va so dd chét hoat tai tac dung vao khung:
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P6

‘:‘giiii"g“liii!’g - A
USRI, |

HOAT TAI 2 TANG MAI
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Béang gia tri hoat tai tac dung 1&€n khung

Tén
tai Cac téi trong tac dung lén khung Gia
trong tri
1. Tai phan b6 déu p; (KN/m)
Cac loai tai trong:
~ Tai 6 san SM2 truyén 1én khung dang tam giac:
P, ZX[SX pxll)zzx(5x0,975x3,5J 2,13
(KN/m) 8x2 8x2
- Hoat tai stra chira mai ton: 0,39 x 3,5 1,365
Tong 3,495
Céc loai tai trong:
~ Tai 6 san SM3 truyén 1én khung dang tam giac:
P, 2><(5>< pxllj:2X(5x0,975x2,5j 1,52
(KN/m) 8x2 8x2
— Hoat tai stra chira mai ton: 0,39 x 2,5 0.975
Téng 2,495
2. Tai tap trung P; (kN)
Cac loai tai trong:
- Do 6 san SM2 truyén vao dam doc truc C dang hinh thang va
truyén vao khung:
Pa | 3,5 4.7
(KN) (kx pxé)xld:(0,69x0,975x7}<4,0
Téng tai trong quy vé nut 4.7
Cac loai tai trong:
~ Do 6 san SM2 truyén vao dam phu Dm3 dang hinh thang va
truyén vao khung:
Ps | 3,5 9,41
(kN) 2><(k>< pxé}xld:2x(0,69x0,975x7)x4,0
Tong tai trong quy vé nut 9,41
Céc loai tai trong:
~ Do 6 san SMI truyén vao dim Dml dang chit nhat va truyén
P vao khung:
6
(kN) (pxl—ljxld:(&Gxﬁ'Jxéo 7,9
2 2
Tong tai trong quy vé nit 7,9
P, Céc loai tai trong:
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(kN)

- Do Q san SM3 truyén vao dam doc truc A dang hinh thang va
truyén vao khung:

(kx p><|—1j><|d :(0,815><O,975><
2

ij4,0
2

3.97

Tong tai trong quy vé nit

3.97

Téng hop céc sd liéu tinh toan ta c¢o so dd phuong an chit hoat tai 1én khung truc

6 nhu hinh vé:

® ©

©

Pon vi tdi phdn bé: kN/m

So d6 chat tai phuong an hoat tai 1( HT1)

7979 4.7 9.41 4.7
3.945 3.945 TANG MA
+ 18.500
(]
14.67 14.67 ,‘3
s cos 5 TANG 5
ERRT ke 14.800
11.592 23.184 11.592 3
5.25 5.25 ™ TANG 4
™ 14 11.100
=S
NI,
14.67| 5 ¢ os [14.67 ol ®  TANG 3
: 4+ _7.400
IFRREY! |
11592 23.184 11592 8§
5.25 5.25 g TANG 2
3.700
| =
(@)
N
o TANG 1
U,
of -1.000
T, v 43 777707 %"'
th1o| 2s00| 3s00 | 3300 111
) j 9500 )
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Domn vi tai tap trung: kN.

397 3.97 7979
2.5 1 TKNle;Mgoo
e s
1159253194  [I1582 o
525 | 5.25 ™ mllissoo
3
14.67 14.67 S| TANG 4
5.625 |, 11100
e | =
11.592 3184  [11.592 8§
525 | 5.25 N TANG 3
l B |+ 7.400
14.67 14.67 S
5.625 ™M TANG 2
G | 3700
O
o
o | TANG 1
& 11.000
{11d 2500] 3500 | 3500 111

o @ ©

So d6 chat tai phuong an hoat tai 2 (HT2)
Pon vi tai phdn bo: kN/m
Don vi tai tap trung: kN.
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3.2.4. Tai trong gio
Do cong trinh ¢6 tong chiéu cao 1a 21.5 (m) <40(m), theo TCVN 2737-1995
khi tinh toan tai trong gi6 1én cong trinh ta chi phai tinh v6i thanh phan tinh
cua tai trong gio.
3.2.4.1 Tinh tai trong phan b6 déu
Cong trinh dugc xay dung tai tinh Lao Cai thudc vung gié I-A , c6 ap luc
tiéu chuén 1a W, = 0,55 kN/m?.
Gi4 tri tiéu chudn thanh phan tinh cua tai trong gié & do cao z so véi mdc
chuan xac dinh theo cong thirc: Wy, = Woke.
Wy, : gid tri ti€u chuén cua tai trong gi6 tinh ¢ do cao z.
W,: gia tri caa ap luc gié 1ay theo ban d6 phan ving.
k : hé sd tinh dén sy thay doi cua ap luc gi6 theo do cao va dia hinh.
c: hé sb khi dong phu thudc vao hinh dang va bé mat cong trinh.
C =0,8: mat don gio; C =0,6: mat hut gio.
Béang 3-1. Gia tri tinh toan ciia gi6 phan b theo chiéu dai & mirc tang duoc

xac dinh:

Bang 3-2. Phia gi6 day : g} = C,.n.k.B.W,

Béng 3-3. Phia gi6 hut : g, = C,.n.k.B.W,

Gi6 tinh quy vé tai phan b6 déu phia don gio

tt

P W Z B d
Tang |y nm? | (m) K C n (m) T
1 0,55 3,7 1,05 0,8 1,2 4,0 2,2
2 0,55 7,4 1,14 0,8 1,2 4,0 2,4
3 0,55 11,1 1,21 0,8 1,2 4,0 2,6
4 0,55 14.8 1,26 0,8 1,2 4,0 2,66
5 0,55 18,5 1,29 0,8 1,2 4,0 2,72

Gi6 tinh quy quy vé tai phan bd déu phia hit gio
N W, z B n"
Tang | ynmz | my | K Cr " m) | kN/m
1 0,55 3,7 1,05 0,6 1,2 4,0 1,66
2 0,55 7,4 1,14 | 0,6 1,2 4,0 1,8
3 055 | 11,1 | 1,21 0,6 1,2 4,0 1.9
4 055 | 14.8 | 1,26 0,6 1,2 4,0 2
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| 5 | 055 | 185 | 1,29 | 06 | 12 | 40 | 204 |

3.2.4.2: Tai trong tap trung
Tai trong gid tac dung trén mai quy vé thanh luc ngang tap trung dat ¢ dinh

cot khung:
Luc ngang Wy, Wy, dugc xé4c dinh theo c¢ong thae: W =nkW,.B.> Ch,
i=1

Xéc dinh hé s6 k:

— Muec dinh ct, c6 cao trinh +18.5 (m) c6 k; = 1,29.

— Muec dinh mai, ¢6 cao trinh +21.5 (m) ¢6 k, = 1,32.

Phan tai trong gi6 tac dung trén mai, tur dinh cot tré 1én dua vé thanh luc tap

trung dit & dau cot voi k 14y tri sb trung binh:

_k+k, 1,29+1,32
2

Xac dinh hé s6 khi dong C:

k =1,305.
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21,500
95 :
N
S 3 18.500
= >
(@
g
0
@ o
o |
= + [ =
a Tg
|£0000
9500
Ce =+0,8
. h 185 . A .. o A
Tu Y =194 (1< 1,94 <2) va gboc nghiéng mai a=27,6", ndi suy ta
duoc:
Ce =-0,5997 ; Ce, =-0,758.
Tu Iﬁ: % =194 va ?z 569'1525 =5,9 >2, ndi suy ta dugc: Ce, =-0,6.

Luc tap trung tai mtrc dinh cot:
W, =1,2.1,305.0,55.4,0.(0,8.0,3-0,5997.2,7) = —4,99(kN )
W, =1,2.1,305.0,55.4,0( 0,758.2, 7+ 0,6.0,3 = 8,094 kN).
Téng hop cac sb liéu tinh toan ta co so dd phuwong an chit tai trong gid 1én

khung truc 6 nhu hinh vé:
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TANG NAI
4.99 8.05
+ 18.500

3700

2.74 2.04

TANG 5
+ 14.800

LWL

|

n
3700

2.66 TANG 4

+ 11.100
110

WAL

W

.l

2.6

o]
3700

TANG 3
+7.400

,l

n
IS
3700

—

8 TANG 2

+3.700

.l

3700

n
[V

1.66 TANG 1

+0.000
-1.000

§ ST T by b
§ R T A R N R N R R

1pod

bi1d 2s00 | 3500 3500 h11d
’ ' 9500 i

® © ©

So dd chét tai phuong 4n gi6 tir trai sang
(GIOTR)
Pon vi tdi phdn bo: kN/m
Don vi tai tap trung: kN.
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TANG NA
8.05 4.99 4+ 18.500

2.04 2./2

TANG 5
+ 14.800

| 3700

-

c.66 TANG 4

+ 11.100

1.9 2.6

TANG 3
+ 7.400

| 3700 | 3700

-

1.8 c.4

TANG 2
+3.700

e e T 111
P T T T T

no
o

3700 l 3700

TANG 1
+0.000

-1.000
0

1.66

1po

huud 2500 3500 | 3500 fiid
T Ll 9500 1 Al

® © ©

So db chét tai phuong an gi6 tir phai sang (
GIOF)
Pon vi tdi phdn bo: kN/m
Don vi tai tap trung: kN
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3.3. Tinh toan c6t thép khung truc 2
3.3.1. So' @6 khung

{220x350) (220%700)

(220x220)
(220x400)

(220x400)

(220x350) (220%700)

(220%220)
(220%400)

(220%400)

{220x350) (220x700)

{220x220)

{220x400)

{220x350) (220x700)

(220%220)
220%500

(220x800)

{220x350) (220x700)

9"00

SO DO KHUNG TRYC 2
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|+ 18,500

TANG 5
|+ 14,800

3700

TANG 4
|+ 11,100

3700

TANG 3
I + 7,400

3700

TANG 2
I +3,700
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- Vi tri khung tinh toan ( khung K2)

O S y O

/000

/000
9500

2500
2500 |

| 4000 | 4000 |
24 25 26 27
13 14 15
e °3
10 11 12
20 21
7 3 9
18 19
4 o) )
16 17
1 e 3
TL707777 TIT27077, T,

SO PO PHAN TU DAM , COT KHUNG TRUC II
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3.3.2. Co sé tinh toan:
A):Tinh toan ndi luc cho cong trinh
a): Mo hinh tinh toan ngi lyec.

Nhiém vu phai tinh 1a khung truc 2.So d6 tinh cua khung nay 1a so d6 khung
phang ngam tai mat dai mong. Truyc tinh toan cia cic phan lay nhu sau:

Truc dam trung voi truc hinh hoc cua dam.

Truc cot trung truc truc hinh hoc cta cot.

Chiéu dai tinh todn cua dam ldy bang khoang cach céc truc cot twong tng,
chiéu dai tinh toan cac phan tir cot cac ting trén liy bang khoang cach cac san, riéng
chiéu dai tinh todn cta cot dudi lay bang khoang cach tir mat mong dén mit san tang
1, cu thé 1a bang 1=3,175 m.

b): Tai trong.

Tai trong tinh toan dé xac dinh néi luc bao gém: tinh tai ban than; hoat tai st
dung; tai trong gio.

Tinh tai duoc chét theo so d6 1am viéc thuc té cia cong trinh.

Tai trong gi6 chi tinh gi6 tinh khong ké dén thanh phan gi6 dong vi cong trinh
cao dudi 40m.

Vay ta co6 cac truong hop hop tai khi dua vao tinh toan nhu sau:

. Truong hop tai 1: Tinh tai .
. Truong hop tai 2: Hoat tai st dung I
. Truong hop tai 3: Hoat tai sir dung II
. Truong hop tai 4: Gio trai
. Truong hop tai 5: Gi6 phai

Cc): Phwong phap tinh,

Dung chuong trinh Sap 2000 v14 giai ndi luc cho khung 5. Két qua tinh toan
ndi lyc xem trong phan phu luc (chi lay ra két qua noi luc can dung trong tinh toan).
d):Kiém tra két qua tinh toan,

Trong qua trinh giai luc bang chuong trinh Sap 2000, c6 thé c6 nhiing sai léch
vé két qua do nhiéu nguyén nhan: 16i chuwong trinh; do vao sai s6 liéu; do quan niém
sai vé so d0 két cau, tai trong...Dé c6 co s¢ khang dinh vé sy ding dan hodc dang tin
cay cua két qua tinh toan bang may, ta tién hanh mot sd tinh toan so sanh kiém tra nhu
Sau :

- Vé mdt dinh tinh: Dua vao dang chét tai va dang biéu d6 momen xem tir

chuong trinh, cach kiém tra nhu sau:

SVTH: POAN BUC VIET - LOP: XD1701D Trang - 58 -



PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

Doi v6i cac trudng hop tai trong dtng (tinh tai va hoat tai) thi biéu d6 momen
c6 dang gan nhu d6i ximg ( cong trinh gan ddi ximg).
- Vé mdt dinh lwong:Tong luc cit & chan cot trong 1 ting nao d6 bang tdng cac

lyc ngang tinh tir mic tang d6 trd 1én.
Néu dam chiu tai trong phan bd déu thi khoang cach tir duong ndi tung do

r o~ . y .y . M 2
momen am dén tung do momen duong & gitra nhip co gia tri bang % .

B): TO HQP TAI TRONG.
Céc truong hop tai trong tac dung 1én khung phang bao gém:Tinh tai, hoat tai, tai
trong gi6 X, gi6 Y . Dé tinh toan cbt thép cho ciu kién, ta tién hanh t6 hop sy tic dong

cua céc tai trong dé tim ra ndi luc nguy hi€ém nhat cho phan tir cau kién.

3.3.3 :Chon vat li¢u:

- B t«ng cEp ®é bOn B20 :

R, = 11,5 MPa, Ry, = 0,9 MPa, E = 27x10° MPa
- Cet thDp dic nham AIl:
d > 10, R, = 280 MPa, R, = 280 MPa, E = 21x10* MPa
B20, C-lIl » & =0,623, ag = 0,429
- Ni luc tinh toan dugc chon nhu di danh déu trong bang tb hop ndi luc. &
day ta chon cac ndi lyc c6 md6 men duong va mdé men dm lén nhat dé tinh thép
dam.
3.4. Tinh c6t thép dam tang 1:
3.4.1. Tinh c6t doc dim nhip BC (phan tir 17)
Kich thudc :22x70 cm

BANG TO HOP NOI LUC CHO DAM
PHIQ{\'MTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC T Tl W2 GT GP MNMAX M MN MU MMAX M MN M U
Qmu Qu Q MX Qmu Qmu Q MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14

4,6 4,8 4,57 4,6,8 4,6,8
n M(Nm) | -187.53 | 43.40 -2.88 | 127.82 3.71 - -140.40 | -133.81 | 16.57 | -136.78 | -136.78
Q(KN) -138.22 | 1094 | -0.19 | 37.61 | -37.60 - = -175.82 | -94.53 | -172.23 | -172.23
4,6 - 4,8 4,6,7 4,56,8 | 4,568

17 - {munm | 144.73 | -31.63 | -2.88 -3.80 | -127.90 | 141.85 - 16.83 | 138.72 -1.43 -1.43
Q(KN) -23.07 | -30.62 | -0.19 37.61 | -37.60 | -23.26 - -60.67 10.60 -84.64 | -84.64

4,5 - 4,7 45,8 - 4,6,7
A | M (kv 144.73 | 43.40 -3.54 -3.80 3.71 188.13 - 140.93 | 187.13 - 138.13

Q(KN) 19.26 -12.25 -0.19 37.61 -37.60 7.01 - 56.87 -25.61 - 52.93

Ttr bang t6 hop chon ra cip ndi luc nguy hiém sau:
Momen gbi B: M= -136.78KN.m
Momen gitra nhip: Mc= 141.85 KN.m
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Moémen gdi C: Mc= 188.13 KN.m
* Tinh thép chiu mémen duong
Moémen gbi C Mc: Mc= 188.13 KN.m
Bé rong canh dua vao tinh todn: by =b + 2.5,
Trong d6 Sckhong vuot qué tri s6 bé nhét trong 3 gia trj sau:
« Mot nira khoang cach giira hai mép trong ctia dam:
0,5.(4,2- 0.22) = 1,99 (m)

« Mot phan sau nhip tinh toan ciia dim: % x7,0 =1,25m

e 6 h¢ : (v6i by 1a chiéu cao canh ldy bang chiéu day cta ban
6xh.=6x0,1=0.6 (m)

= by =22+2x60=142 (cm)
Gia thiét a=3 cm = hy=70-3=67 (cm)
Xéc dinh vi tri truc trung hoa:

Ms = Rp.bs’.h¢’.(hg - 0,5.h¢")

= 11,5x1000x1,42x0,1x(0,67 - 0,5x0,1)= 1012,46 KN.m
Ta c6 M = 188.13 (KNm) < M¢ =1012,46 (KNm) nén truc trung hoa di qua
canh, tinh toan theo tiét dién chir nhat b x h=142x60 cm.

LM 188.13
" Rb,h? 11,5x10°x1,42x0,67

= £ =0,5.(1+1/1—2am) =0,9

Mo 141.85
R.Ch,  280x10°x0,9x0,67

Chon thép : 2428 c6 A, = 12,32 (cm?)

Kiém tra ham luong cot thép :

=0,16< ag = 0,439

=0,00111 m*=11,1 cm?

Asz

%= 15 %100%=2232 %1009%4=0,83% >y, = 0,05%
b*h, 22%67
Chon chiéu day 16p bao vé: a=3cm, hg=70 -3 =67 cm.
Ta co:
g ——M 136,78 = 0,08 < & = 0,439

"R bh? 11,5x1000x0,22x0, 672

=> ¢ =051+ 1-2a, ) =0,9
M 136,78
R.Ch,  280x1000X0,9x0,67

=0,00081 m*>=8.1 cm?

AS:
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Chuong 4 Chon thép : 2425 ¢6 A, = 9,82 (cm?)

Kiém tra ham luong cot thép :

% = 5 *10006= 282
b*h, 22%67

3.4.2. Tinh c6t doc dam nhip AB (phén tir 16)

*100%=0.66% > pin = 0,05%

BANG TO HOP NOI LUC CHO DAM
PHE/)\:'MTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

CAT NOI LUC T Tl W2 GT GP MMAX M MN MU MMAX M MN M U

QMU QMU Q MX QU QU Q MX

1 2 3 4 5 6 7 8 9 10 11 12 13 14

4,7 4,8 4,8 4,57 4,6,8 4,6,8

n M (K\.IT) -2.61 0.20 -0.86 16.76 | -16.76 14.16 -19.37 -19.37 12.65 -18.47 -18.47

Q(K\) -6.72 2.29 -6.66 18.25 -18.26 11.52 -24.98 -24.98 11.76 -29.15 -29.15
4,8 4,7 4,7 4,6,8 4,57 4,5,6,7

16 WAL | M () -2.28 -2.67 3.07 -6.04 6.06 3.78 -8.32 -8.32 5.94 -10.12 -7.36
Q(KN) 6.19 2.29 0.37 18.25 | -18.26 | -12.07 24.44 24.44 -9.90 24.68 25.02
4,8 4,7 4,7 4,6,8 4,567 | 4567

AN | M (kN -18.10 | -5.54 -1.79 | -28.85 | 28.89 10.79 -46.94 -46.94 6.29 -50.66 -50.66

Q(KN) 19.11 2.29 7.40 18.25 -18.26 0.85 37.36 37.36 9.34 44.26 44.26

Kich thuéc : (22x35) cm

Gia thiét a=3 cm ,hg = h - a = 35-3=32 cm
Tir bang t6 hop chon ra cip ndi luc nguy hiém sau:
Momen dau trai: Ma= -19.37 KN.m
Momen dau phai: Mg= -50.66 KN.m.
Moémen duong 16n nhat M= 5,8005 KN.m
Bé rong canh dua vao tinh todn : by =b + 2.S,

Trong d6 Sc khong vuot qué tri s6 bé nhét trong 3 gia tri sau:
« MOt nira khoang cach gitra hai mép trong ctia dam:
0,5.(4,2-0.22) =1,99 (m)

« Mot phan sau nhip tinh toan caa dim: % x 2,8 =046 m

e 6h, : (voi hy' 13 chiéu cao canh ldy bang chiéu day cua ban
6xh.=6x0,1=0.6 (m)

= by =22+2x40=102 (cm)
Gia thiét a=3 cm = hy=35-3=232(cm)
Xéc dinh vi tri truc trung hoa:

Ms = Ry.bs .hs’.(ho - 0,5.h¢)

= 11,5x1000x1,02x0,1x(0,32 - 0,5x0,1)= 316,71 KNm

Ta c6 M =5,8005 (KNmM) < Mpg =316,71 (KNm) nén truc trung hoa di qua

canh, tinh toan theo tiét dién chit nhat by xh=102x35 cm.

SVTH: POAN BUC VIET - LOP: XD1701D Trang - 61 -



PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

oM 5,8005 0,00482 < a0 = 0,439
R,b, .h?  11,5x1000x1,02x0,32

=> ¢ =050+,1-2a, ) =0,997
M 5,8005

A = - ’ = 0,000065 m? = 0,65 cm?
R..,.h, 280x1000x0,997x0,32

Chon thép : 2416 c6 As- 4,02 (cm?)
Kiém tra ham luong cot thép

4 °§ *100%=0,57% > pmin = 0,05%

% = 25 %100%=
b*h,

Tinh véi tiét dién chit nhat 22 x 32cm
Chon chiéu day 16p bao vé: a=3cm, hy=35-3=32cm.
Ta co:

== _ 18091 20,18 < ao=0,439
R,b.h?  11,5x1000x0,22x0,32

=> ¢ =051+,1-2a, ) =0,9

Ag= M MOIL 4 600603m= 6,03 cm?
R.Ch,  280x1000x0,9x0,32

Chon thép : 2420 c6 A, = 6,28 (cm?)
Kiém tra ham luong cot thép :
6 28

1% = bA *100%= 223 *100%=0,89% > yiniy = 0,05%

*h,
3.4.3. Tinh c6t thép dim ting bo mai ting 5

BANG TO HOP NOI LUC CHO DAM
PHE/)\:'MTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

car | NOLUC | Tl W2 GT GP MMAX M MN MU MMAX M MN M
QU QU Q MX Qu QU Q MX

1 2 3 4 5 6 7 8 9 10 11 12 13 14
45 45 - 4,56 45,6
I MmN -8.95 -4.38 0.00 0.00 0.00 - -13.34 | -13.34 - -12.90 | -12.90
QN 17.15 7.90 0.00 0.00 0.00 - 25.05 | 25.05 - 2426 | 24.26
45 45 - 45,6 45,6
24 - {munm | -19.04 | -8.77 0.00 0.00 0.00 - 27.81 | -27.81 - -26.93 | -26.93
QN 19.20 | 7.90 0.00 0.00 0.00 - 27.10 | 27.10 - 2631 [ 26.31
45 47 45 458 46,7 45,6

A [ M (1N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
QN 15.11 7.90 0.00 0.00 0.00 23.01 1511 | 23.01 | 22.22 1511 | 22.22

Phan tir 24

Kich thudc : 11x30 cm
Gia thiét a=3 cm ,hy = h - a = 30-3=27 cm

Tt bang t6 hop chon ra cip ndi luc nguy hiém sau:
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Mémen dau trai: M= 0 KNm
Momen dau phai: Ma= -27.81 KNm.
Momen duong 16n nhat M= 0 KNm ta dit thép chiu momen duong theo cu
tao
* Tinh thép chiu moé men tai gé'i voi gid tri lon nhdt: Ma=-27.81
KNm
Tinh véi tiét dién chit nhat 11 x 30 cm
Chon chiéu day 16p bao vé: a=3cm, hy=30-3 =27 cm.
Ta co:

M 27.81
a, = = = 0,28 < o= 0,439
R,bh  11,5x1000x0,11x0, 27° @o

=> £ =051+./1-2a, ) =0,831
M 27.81

_ _ i a 2
Po= R.£h, 280x1000x0,831x0,27 ~ 0,00041m? = 4,1 cm

Chon thép : 2418 ¢6 A, = 5,09 (cm?)
Kiém tra ham lugng cdt thép :

>, 029 *100%=1,71 % > pmin = 0,05%

W= 15 *1000=
b*h,

+ Tinh toan cdt thép doc cho cac phén tor 18,20,22,25 (cac phﬁn tir dAm
hanh  lang). Do ndi luc ctia phan tir 16 1a 16n nhét va chénh léch noi luc tir
phan tir 16vdi cac phan tir trén 1a khong nhiéu nén ta bé tri thép cho dam hanh
lang tir phan tir 16,18,20,22,25 giéng nhau.Phan tir 24,27 13 giéng nhau.

+ Tinh toan c6t thép doc cho cac phén tor 19, 21, 23, 26, tuong tu vdi cach
tinh toan ctia phan tir 17
Tinh c6t dai:

Lay gia tri 16n nhat trong céc gia tri Quax d¢é tinh toan va b tri cbt dai cho
dam: Qpax =175.82 KN

+ Bé tong cap do bén B20 co:

R, = 11,5 MPa ; Ry = 0,9 MPa.; E,=27x10° MPa

+ chon a= 3cm -> hy=h-a= 70-3= 67cm

+Tinh

Qbmin =0,5. Rye.b.hg

=0,5x 0.9x10°x 0,22 x 0,67 = 66,33 KN
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Qmax > Qbmin
= Phai tinh c6t dai
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suét nén
chinh:
Qu=0,3.Ry.b.h,
Ta ¢6: 0,3.R,.b.h,=0,3.11,5.10%.0,22.0,67=508,53 KN >Q=175.82
KN : Dam du kha nang chiu cit theo tiét dién nghiéng.
+ Tinh cbt dai
Mp= Ry.b.hg?
=0,9x10°x 0,22 x 0,67° = 88,88 KN.m
C =2M,/Q =2*88,88/175.82 = 0,81 m = 81 cm
Viy hy < C” <2hy => C=C,=C’= 81cm
Qp=M,/C=294,139/0,81 = 363,1 KN > Qumin = 66,33 KN
= Qq=Q — Qp =175.82-363,1 = -145,382 KN
= Qsw1= Qsw/Co= -145,382/0,81 =-179,48 KN/m
= Qswz2 = Qpmin/2ho = 66,33/2*0,67 =49,5KN/m
= Qow = MaX (Qsw1 ; Gsw2 ) = 49,5 KN/m

RN, 125x10°x2x3,14x0,03*
dg, 49,5

=0,28m=28cm

Gia thiét chon ¢t dai ¢6 s6 nhanh n=2: Co6 S"=

R, bh’ 0.9x10° ?
5. = Rubfy’ 09X0°X0.22X0,67° _ 40
Q.. 217,718

Piu dim Sy < (%; 50) = (23 50)

vay chon thép dai & dau dim 13 ¢6 v&i s = min (S" Smax; Set ) =23cmchon S =
20 cm

Giita ddm S < (%; 50) = (50.2: 50) chon S= 30 cm

Vay chon thép dai gitra dAm 13 ¢6 v6is =30 cm
3.5. Tinh toan cft:
- S6 liéu dau vao
Chon vat li¢u:
Tiét dién cot bxh = (22x50) cm, (22x40) cm, (22x22)cm
Chiéu cao cOt 1=3.9 m
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Vit ligu: Bé tong B20 : R, = 11,5 Mpa, Ry = 0,9 Mpa
Cot thép nhém AIl: Rg =Rgc= 280 MPa, Ry = 225 Mpa
£r=0.623, «r=0,429
3.5.1 Tinh c6t thép cdt tang 1
Pé don gian trong viéc tinh toan va tién loi trong thi cong ta c6 thé tinh todn
¢t nhu cdu kién chiu nén 1éch tam c6 cbt thép dbi xung .
Tu két qua cua bang t0 hop noéi lyc, mdi phﬁn tir cot ¢o6 12 cdp ndi luc (M,N)
& 2 tiét dién chan cot & dinh cot. Ta sé chonra 3, 4 cap co:
+ Momen 16n nhit.
+ Luc doc 16n nhét.
+Ca M,N déu 16n.
+ D0 1€ch tam ey 16n
Dbi voi cip nodi luc nao ta ciing tinh cbt thép ddi ximg & cip nao cd Ag lon
nhét thi chon.
- So do tinh cta cot 1 dau ngam, 1 dau khdp nén chiéu dai tinh toan cua cot 1a
l,b=0,7H
+Tang : H=3,9m — [,=0,7x3,7 =2,59 m
xét ti s6: A = l/h =259/50
+T§ng1 :A=5,18<8
Nhu vy céac cot déu c6 A < 8 nén ta khong xét dén anh huong ctia uén
doc, lay n=1 dé tinh toan.
Cot duoc tinh theo tiét dién chiu nén 1éch tam dit cot doi xung.
3.5.2. Cot truc B:2 tang 1 (phin tir s6 2)
Kich thu6c tiét dién: b x h = (22x50) cm
Chon a=a'=3cm—h,=h-a=47cm
Z.:=hy-a=47-3=44cm
Do léch tAm ngau nhién:
e, = Max (1/600.H ;1/30.h¢ ) =
=Max (1/600.370;1/30.50)= Max(0,61; 1,6) =1,6(cm)
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BANG TO HOP NOI'LUC CHO COT

PHQC’;‘TTU . TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
car [Move e S e e e [ ema | MU | e [ ey | MU
NU | NUO| Nwx | NU | N | N
1 2 3 4 5 6 7 8 9 0] 0 | © 13 1

47 |48010| 456 | 467 b 8(0.0%] 4568
W venm | 2208 68| 138 11923 11816 9720 | <4019 | 2750 | ees2 | 13454 | -133.30
NKN) | 122080 -15462] -137.00] 40.00] -48.91-1071.80] -1269.71 | -1512.42 | -1300.00 | -1403.98 | -1507.28
48 1180104 456 | 458 |58(0.00 4568
wn fvenm) | 4208]  1283]  320] 8778|  eses| 13067 | 13067 | 5157 | 133.36 | 133.36 | 13040
NKN) | -1207.88 -15462] -137.00] 40.00{ -48.91]-1256.79 | -1256.70 | -1499.50 | -1301.06 | -1301.06 | -1514.36

Dac 1= M/N €o—
Stt » M(KN.m) | N(KN) e,(cm)
diém (cm) max(e;€,)

1 Emax 140.19 | 1269.71 | 11.04 1,6 11.04
2 | |M|max 140.19 | 1269.71 | 11.04 1,6 11.04
3 | |N|max 133.3 1527.28 8.7 1,6 8.7
*)Cap 1, 2:
+ Do 1éch tam tinh toan:

e=mn.eg+0,5.h—a=1x11.04 + 0,5x50 — 3 = 33.04 cm
+ Chiéu cao ving nén:

x= N _ 126971 45501 m=50cm
R,xb  11,5x1000x0, 22

— X> £r.hp = 0,623 x 47 =29,281 cm

Say ra truong hgp nén 1€ch tam bé

Tinh lai x
1-
voi:  x=[& + —C’Eg]*hoz[o,623+ 1‘032034 %47
Co 1+50.(-—=)2
1+50.(h)2 +50.( =0 )
=29,98 cm

>Xx=2998 > £

+ Dién tich cbt thép yéu cau:
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_ Ne-Rbx(h,-0,5%) _1269.71x0,341-11,5x10°x0, 220, 2998 (0,47 - 0,5x0, 2998)
As= R.Z, B 280x10°x0, 44

=1,99 m?=19,9 cm?
A.=A.=19,9cm’

+Kiém tra ham luong ¢t thép:

Xac dinh gia tri ham lugng cdt thép téi thiéu theo d6 méanh A
l_ 1, _ 259

r 0,288b 0,288.22

&% =(35 + 83) => pmin= 0,2%

7\‘=

u% = bAh *100%= 2' *100%=1,92% > pimin
0

*) Cap 3:

+ Do 1éch tam tinh toan:
e=n.eg+05h-a=1x87+05x50-3=30.7cm

+ Chiéu cao viing nén:

_ N 1527.28
R,xb  11,5x10°x0, 22

=0,6 m=60cm

— X > £Rr.np=0,623 x 47 = 29,281 cm

Say ra truong hop nén 1éch tam bé

Tinh lai x
5i (& T *ho=[0,623 + — 023 147
VOIl. X = + 0— +—
" € 1450.(7)2
1+50(h) (50)
= 30,08 cm

— x=30,08 > E N,

+ Dién tich ¢t thép yéu cau:
_ Ne- R,.b.x.(h,—0,5x) _1527.28x0,315-11, 5x10°x0, 22x0, 3008X(0, 47 —0,5x0, 3008)
s R..Z, 280x10° X0, 44
=2,4x10°m? = 24,4 cm?
A. = A.= 24,4 cm?

+Kiém tra ham luong cét thép:
Xéc dinh gia tri ham luong cbt thép tbi thiéu theo d6 manh A
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ol - 259 _,,
r  0288b 0,288.22

&) = (35 + 83) => pmin= 0,2%

24,4
22%47

A=

Wb = 5 *100%=

*100%=2,35% > Limin
b*h,

Ta thiy cdp noi luc 3 can luong thép 16n nhét vi vay ta chon bé tri thép cho
cOt.

— As = 24,4 cm®. Chon 4® 28 (As= 24,63 cm?)
O 0O
N — ] O
= =
I ~t+

i m »3. 0,200

S0l 500 o0

30112201130

+Ta chon bd tri céac cot truc B,C tﬁng 1,2 nhu cot da tinh trén
3.5.3. Tinh toan cot thép cho phan tir ¢t truc A:2 (S6 1)
Kich thudc tiét dién: b x h = (22x22) cm
Chon a=a'=3cm—->h,=h-a=19cm
Z.:=hy-a=19-3=16cm
Do léch tAm ngau nhién:
e, = Max (1/600.H ;1/30.h¢ ) =
=Max (1/600.370;1/30.22)= Max(0,61; 0,73) =0,73(cm)
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BANG TO HOP NOI LUC CHO COT
PHQ(’;‘TTU . TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

car (Morue[E S e [ | v [ ema | MU | M [ ey [ MO

NTU NTU N MX NTU NTU N MX

1 2 3 4 5 6 7 8 9 10 1 12 13 14
47 170035 456 | 457 b 7 (0.03] 4568

m fvugnvm) | o049  o007] 022 874 874 825 | 825 | 064 | 744 | 738 | 849
. N(KN) 20404] 5528] 47.04] 5637 -56.44| 23857 | 238,57 | 397.26 | 293.96 | -244.21 | 437.83
48 14,7033 456 | 468 | 7 (0.02d 4568

W fmn.m) 078 022 o042] 45| 45| 923 | 767 | 098 | 876 | 682 | 857
NGy 280.77| 55.28| 47.04] 5637 -56.44] 34621 | 233.40 | 392,00 | -382.91 | -239.04 | -432.66

Stt | Pac | M(KNm) | N(KN) | e;=M/N | e,(cm) | o=
diém (cm) max(e;;e,)
1 €max 7.38 244.21 3,0 0,73 3,0
2 | [M|max 9.23 346.21 2.6 0,73 2.6
3 | Nlnx | 849 | 43783 19 [073 1.9

*) Cap 1:
+ D0 1éch tam tinh toan:
e=n.eg+05h-a=1x30+05x22-3=11,1cm
+ Chiéu cao ving nén:
_ N 2m2
Rxb 11,5x10°x0,22

— X> £r.hp=0,625x19=11,875cm

Say ra truong hop nén 1éch tam bé:

=0,09m =9 cm

X

Tinh lai x
1- _
Vi:  x=[£+ 9% Jrhy=[0,625+ 08B g
1450 (@)2 1+50-(3'0)2
“h 22

=12,34cm
—»Xx=12,34 > étho
+ Dién tich cdt thép yéu cau:

. Ne-Rbx(ny-05x) _ 244.21x0,031-11,5x10°x0, 22x0,1234x (0,19 - 0,5x0,1234)
As R.Z, 280x10°x0,16

= -5,89 cm?
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A.= A, =589 cm?
*) Cap 2:
+ D0 1éch tam tinh toan:
e=1n.g+05h-a=1x2.6+0,5x22-3=10.6cm
+ Chiéu cao ving nén:
N 34621
~ Rxb  11,5x10%°x0,22

X =13.6 cm

5 X > £r.hp = 0,625 x 19 = 11,875 cm

Say ra truong hop nén 1€ch tam bé:

Tinh lai x
1-
voi:  x=[& + —iR]*hO: [0,625 + 0% ]*19
1+50'(F0)2 1+50'(7§)2

=12,2cm
—>x=12,2 > §Rh0
+ Dién tich cbt thép yéu cau:

~ Ne-Rbx(n,-05%) _396,58x0,037 —11,5x10°x0, 22x0,122x (0,19 — 0,5x0,122)
As R.Z, 280x10°0,16

=-5,61 cm?

*) Cap 3:
+ Do 1éch tam tinh toan:
e=n.e+05h-a=1x19+05x22-3=9.9cm
+ Chiéu cao viing nén:
N  437.83
R,xb 11,5x10°x0,22

— X> ¢g.hg=0,625x 19 =11,875 cm

=17.3cm

X =

Say ra truong hop nén 1éch tam bé

Tinh la1 x
1- _
Vi x=[& + i]*ho=[0,625+ (120,625 149
115080 1450.(:2)2
“h 22

=12,41 cm
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> Xx=1241 > £,

+ Dién tich cbt thép yéu cau:
._ Ne-Rybx(h-0,5x) _ 437.83x0,107 —11,5x10°x0, 22x0,1241x (0,19 —0,5x0,1241)
A= R,Z, - 280x10°x0,16
=2,95 cm®
A=A,= 2,95 cm?

+Kiém tra ham luong cét thép:

Xéc dinh gia tri ham luong cdt thép toi thiéu theo d6 méanh A

l, 259

Tt 0288h 028822
&) = (35 + 83) => = 0,2%

=41

%1 00%= 2

0p = oY
M= e, 22*19

*100%=0,7% > Lmin

Ta thiy cdp noi luc 3 can luong thép 16n nhét vi vay ta chon bd tri thép cho
cOt.
— Ag=2,95cm?. Chon 2® 14 ( As=3,08 cm?)

=
=
=i E 93,0200
3042030

+ Ta bd tri cac cot truc A téng 1,2,3,4,5 nhu co6t da tinh trén
3.5.4. Tinh cot thép cot tang 3
3.5.4.1. Cot truc B tang 3 (phan tir s6 8 )
Kich thuéc tiét dién: b x h = (22x40) cm
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Chon a=a'=3cm—->h,=h-a=37cm
Z,=hg-a=27-3=34cm
P l1éch tAm ngau nhién:
e, = Max (1/600.H ;1/30.h¢ ) =
=Max (1/600.370;1/30.40)= Max(0,61; 1,3) =1,3(cm)

BANG TO HOP NOI LUC CHO COT
PH&’;‘TTU . TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

car |Mote [ S e e | e [ e [ MU [ M [ ey [ MU

NU | NUO| Nmx | NU | N | N

1 2 3 4 5 6 7 8 9 0 | 0 | © 13 m
47 800139 456 | - |568(0.12] 4568
W venm | 4525 2700 792 5200 5132 e84 | 9657 | 5586 | - | -100.99 | -100.99
. NkN) | 67ese] e.18] 7039 1677 -16.68| 66181 | 69526 | 83715 | - | 83631 | 83631
48 [, 8(0.147 456 | 4568 |568(0.12f 4568
i vnm | s048] 1001  162] 4930] s0.18| 10067 | 10067 | 6211 | 10611 | 10611 | 10611
NkN) | -67044] 818|030 1677] -16.68] 687.02 | -687.12 | 820,01 | -828.17 | -828.17 | 82847

stt bac M(KN.m) N(KN) ei=M/N | eycm) |ep=

diém (cm) max(es;e,)
1 Emax 106.11 828.17 12.8 1,3 12.8
2 | |Mlax | 10611 | 828.17 128 |13 12.8
3 | Nlmax 55.86 837.15 667 |1,3 6.67
%) Cip 1,2:

+ D0 1éch tam tinh toan:
e=1M.0+05h-a=1x128+0,5x40-3=29.8cm
+ Chiéu cao ving nén:
N 828.17

X = = =0.327 m=32,7cm
R,xb  11,5x1000x0, 22

- Xx=327 > & h,=0,625x37 =23125

+ Dién tich ¢t thép yéu cau:
_ Ne-R,bx(h,-0,5%) 828.17x0,322-11,5x10°x0, 22x0,327x (0,37 —0,5x0,327)
A R.Z, B 280x10°x0, 34
= 8,76 cm?
A=A,= 8,76 cm’
+Kiém tra ham luong cét thép:
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Xac dinh gia trj ham luong c6t thép téi thiéu theo ¢6 manh A
o 259

T 0288b 028822
A = (35 + 83) => pmin= 0,2%
A
b*h,

*100%=—15_%100%=1,00% > pipmi,
22*37

n% =
*) Cap 3:
+ D0 1éch tam tinh toan:
e=n.eg+05h-a=1x6.67+0,5x40-3=23.67cm
+ Chiéu cao viing nén:

_ N 837.15  _
X = = . =33cm
R,xb 11,5x10°x0, 22

—>X=33> tho

+ Dién tich cbt thép yéu cau:
_ Ne-R,bx(h-0,5x) _ 837.15x0,301-11,5x10°x0, 22x0, 33x (0, 37 - 0,50, 33)

As R.Z, 280x10° x34
8.5 cm’
A=A,= 8.5 cm?

+Kiém tra ham luong cbt thép:
Xac dinh gia tri ham lugng cdt thép téi thiéu theo d6 manh A

l _ 259 _,q
0,288b  0,288.22

=X = (35 + 83) => pmin= 0,2%

0
r

A=

Wb = 5 *100%= 8'53 - *100%=1,43% > pini

b*h, 22*

Ta théy cap noi luc 2,3 can lugng thép 16n nhét vi vay ta chon b tri thép cho

A

cot.
— Ag=8.5cm?. Chon 2 @ 25 ( As = 9.82 cm?)

SVTH: POAN BUC VIET - LOP: XD1701D Trang - 73 -



PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

2879
2870

U 1 v8,0200

50| 500 150

301122050

* Cac ph::?m tr cot truc B,C téng 34,5 déu duoc bd tri nhu cOt da tinh trén.
* Tinh ¢t thép dai cho cot
+ Puong kinh cdt dai

P, > (%,anm) = (28/4,5) =7 mm. Ta chon cbt dai 48 nhom Al
+ Khoang cach cdt dai ““s”
- Trong doan ndi chong cot thép doc

s <(10¢ _;500mm) = (10.14,500mm) = 140 mm

Chon s = 100 mm.

Cac doan coOn lai

s < (15¢ ;500 mm) = (15.14 ;500 mm) = 210( mm )
Chon s =200 mm
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CHUONG 4
TINH TOAN NEN MONG

4.1. Panh gia dic diém cong trinh

- Tén cong trinh: Truong THPT Lao Cai .

~  Quy md cong trinh: Cong trinh gdm 5 tang, cong trinh dang chir nhat co
chiéu dai cac canh 1a (9.5x56,125)m, cong trinh c¢6 hinh khéi, kién trac don
gian,dap ung day du cong ning st dung.

Cong trinh ¢6 tong chiéu cao tir cos 0,00 dén cos dinh mai 1a 21,5 m ,
chiéu cao céc tng 1a 3,7(m).

- Pic diém két cau cong trinh:

So d két ciu chiu luc cta cong trinh 1 so do khung bé tong cbt thép d6 toan
khéi, tudng bao che, San bé tong cdt thép d6 toan khdi day 10 cm. Khi tinh toan
khung mit ngam tai chan cot 1dy -1m so véi cos + 0.00m.

Cong trinh c6 ton nén 0,45 (m) so v6i cos tu nhién (cos ngoai nha).

Khi tinh toan nén moéng theo trang thai gidi han I can khéng ché do Lin
giéi han va do lan 1éch gidi han ciia cong trinh dé c6 thé sir dung cong trinh mot
cach binh thuong, va ndi luc bo sung do su lan khong déu ctia nén giy ra trong
két cau siéu tinh khong qua 16m, két cdu khoi hu hong va dam bao m¥y quan cho
S<S,

cong trinh:
AS <AS,

Téng luong lun va chénh 1éch lun ciia méng ciing nhu do nghiéng cia cong
trinh phai nho hon tri s6 cho phép. Theo TCVN 10304-2014 “Méng coc-Tiéu
chuan thiét ké”:

V6i nha nhiéu ting c6 khung hoan toan bang bé tong cdt thép:

Sp £5,,=10cm
{AS <AS, =0,002

4.1.1 Panh gia diéu kién dia chat cong trinh
a Pia tang.
Qua nhat ky hd khoan, tai liéu thd nghiém dat va cong tac chinh 1y trong
phiing cho phdp chia dét trong pham vi chiéu sau khao sat ra thanh cac 16p sau:
Tt trén xudng gém cac 16p dét co chiéu day it thay d6i trong mit bang.
- Lop 1: L6p dat san 1ap day 1,5m.
- L&p 2: L6p sét pha xam vang 1an dam manh, phong hoa day 4,5m
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- Lop 3: L6p d4 phién thach anh chua két thuc trong hd khoan tham dii 12m.

DAT SAN LAP

SET PHA
XAM VANG

DA PHIEN
THACH ANH

COSIN

0.500

e .
c e e,
'®-
A Tt
£ty

e

e

)

@

2

| 7

E 2,000

| 1500 |

4500

E 6.900

i -.2_
PIA TANG
b. Bang chi tiéu co hoc, vit li cac 16p dat.
Y Yo | Hess | DO E SPT
. ¢ so c
Tén loai dat v 5 " < sét | o) | "
STT KN/m’| kN/m? | rong e | kPa | MPa | Ng
L
1 | Patsanlap | 185 | 26.9 - - | 15| - | 6000 | -
Sét pha xam
2 . 189 | 272 | 0.789 | 0.22 | 9 [48.9| 13000 | 8
vang
P4 phién
3 27 28.1 - - 0 - | 130000 | 60
thach anh
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c. Panh gia trang thai va tinh chat xiy dung ciia dat nén.
* Pic diém va trang thai ciia cac 16p dat dugc 1y tir két qua bao céo dia chat
nhu sau:
-Lop 1: Diit san ld’p day 1,5 m
Khu vuc xay dung nam trong dia hinh ddi nui thap, 16p dat san 1dp day 1,5m,
nén dién tich mat bang cong trinh 1a bang phang.
- Lép 2: Lép sét pha xdm vang lin dim manh phong héa day 4,5 m
Po sét: 0< 1, =0,22<0,25= Pit & trang thai nira cing
V6i mo dun tong bien dang: E =13.000(kPa)>10.000(kPa)
Cho thay day 1a 16p dat c6 tinh nén lin bé, strc chiu tai 1on.
Vay day 13 16p dat c6 tinh chat xay dung tot.
- Lép 3: Lép dd phién thach anh chwa két thiic trong hé khoan thim do 12m
Véi mé dun tong bién dang: E =130.000(kPa)>10.000(kPa)
Cho thay day 13 16p dat c6 tinh nén lin bé, stic chiu tai rt 16n.
Vay day 13 16p dat c6 tinh chat xay dung rat tét.
- Nuée duéi dat.
Két qua khao sat khu vuc xay dung cho thay, trong pham vi chiéu sau khao
sat 12m nén dat khong ton tai dit da chia nude.
4.2. Lua chon gidi phap mong
4.2.1. Chon loai nén méng
Cin cir vao dic diém cong trinh, cong nghé thi cong, tai trong tac dung 1én
cong trinh, diéu kién dia chat va vi tri xdy dung cong trinh, chon giai phép
moéng coc dé thiét ké nén mong cho cong trinh.
D6 sau dat dé dai mong: h=1,3(m) so véi cos tu nhién.

Chiéu cao dai méng  : h, =0,8(m).
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40000
_COSTN ATHTART 8 _—0500
. SHTHTHTHT

DAT SAN LAP @ 2 Dl 1800

4.2.2. Giai phap mit bing mong

Pé ting cuong 6n dinh cho hé méng cong trinh dong thoi giam anh huong
cta viéc lin khong déu giira cic moéng trong cong trinh ta sir dung hé giang
moéng b tri theo hé truc ngang, doc clia mat bang cong trinh.

Chon giang méng co kich thudc (220x400)mm bé tri theo doc nha, giang
moéng co kich thudc (220x600)mm bd tri theo ngang nha.

Giang moéng 1am viéc nhu dam trén nén dan hdi, giang truyén mét phan tai
trong dung xuéng dat. Tuy nhién dé don gian tinh toan va thién vé an toan ta
xem tai trong giang truyén nguyén ven lén mong theo dién truyén tai. Ngoai ra
gidng con truyén tai trong ngang giita cac mong, tuy nhién theo so d6 tinh khung
ta coi cOt va mong ngam cing nén mot cach gn dung ta bd qua su lam viée ca
giang.

4.3. Thiét ké méng khung truc 2

4.3.1. Thiét ké moéng khung truc 2-B ( Méng M1)

* Xac dinh tai trong xuéng mong truc 2-B

a. Tdi trong do céng trinh truyén xuong trong mé hinh tinh todn

- Téi trong tac dung 1€n cOng trinh 1a tai trong tinh todn tai chan cdt truc:

- Ta dya bdo bang t6 hop ndi luc cho ¢t dua ra cac so6 li¢u .
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BANG TO HOP NOI LUC CHO COT

PHAN TU

coT VAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC T — i GT GP MMAX @ max MU M MX € max MU
NTU NTU N MX NTU NTU N MX
1 2 3] 4 5 6 7 8 9 10 11 12 13 14
47 |4,8(0.11) 456 467 b 8(0.096] 456.8
n M(kN.m) -22.03 -6.85 1.38 119.23| -118.16| 97.20 -140.19 -27.50 86.52 -134.54 | -133.30
N(KN) -1220.80| -154.62| -137.00 49.00 -48.91| -1171.80 | -1269.71 | -1512.42 | -1300.00 | -1403.98 | -1527.28
2 Q(kN) -13.62 -4.18 0.99 49.21 -47.90[ 35.59 -61.52 -16.81 31.56 -60.49 61.39
48 |,8(0.104] 456 458 |5 8(0.09¢ 4.5.6.8
Wi M(KN.m) 42.03 12.83 -3.29 -87.78 88.65| 130.67 130.67 51.57 133.36 133.36 130.40
N(kN) -1207.88| -154.62| -137.00 49.00 -48.91| -1256.79 | -1256.79 | -1499.50 | -1391.06 | -1391.06 | -1514.36
Q(kN) -13.62 -4.18 0.99 38.87 -40.10[ 25.25 -53.72 -16.81 -53.47 -53.47 -52.58
C 6 t . N Ott M O’[t Qott
Phan tr
truc (kN) | (kNm) | (kN)
2-B C2 1527.28 | 133.3 | 61.392

b. Tdi trong do cdc bp phin két cdu ting mét gy ra cho méng
- Téi do giang méng truc B tiét dién 22x40cm gay ra:

4,0+4,0

N® =0,22x0,4x x25x1,1=10,16(kN)

- Tai do giang méng truc 6 tiét dién 22x60cm giy ra:

2,5+7,0

N® =0,22x0,6x x25x1,1=18,69(kN )

- Trong luong tudng xay 220 truc B va 19p trat truyén xudng, hé sé cra 0,7

4,0+4,0
2

N =(1,1x0,22x18+1,3x 2x 0,015x18) x 0,7x(3,7~0,35) =52,79(kN)

- Trong lugng tudng xay 220 truc 6 va 1op trat tudng truyén xudng:

Nttt = (1,1>< 0,22 x18+1,3x 2><0,015><18)>< (3,7 —0,7)><7’—20 = 60,69(kN )

- Trong luong tudng xay mong dén cos 0.00 truyén xudng:
N{' =(1,1x0,22x18)x 0,95x 4,2 =17,38(kN)

- Tai do 16p trat cot (220x500)mm gay ra:
NI =1,3x 2><0,015><18><(3,7—0,7) =1,47(kN)
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Tong tai trong bd sung:
10,16+18,69+52,79+60,69+17,38+1,47=143,8 (kN )
c. Néi lyc tinh todn tinh dén mit dai mong:
Luyc doc tong cong : >N =1527.28+143,8=1671.08( kN)

= NOoi luc téng cong tinh dén mat dai mong:

Tén Cot R Ng" Mo" Q"
T6 hop
mong | truc (KN) (KNm) (kN)

M1 2-B | C2(Max) | 1671.08 | 133.3 | 61.392

= No6i lyc tiéu chudn (Chia hé sb vuot tai 1,2):

Téen | Cot | _, No'® Mo | Qo
. T hop
mong | truc (KN) (KNm) (KN)

M1 | 2-B | C2(Max) | 1392.56 | 111.08 | 51.16

4.3.2. Tinh toan coc
Str dung coc g@)m 1 doan coc dai 6,0 m.
Tiét dién coc: (0,2x 0,2) (mxm).
Bé tong coc cap bén B20.
Thép doc chiu lyc nhom CII.
Chon cdt thép doc: 4 @ 16 co A = 8,04 cm?
Coc duoc ngam vao dai bang cach pha vd mot phan bé tong dau coc cho tro
cot thép doc ra.
Phén bé tong dap di 1a 20.d = 20.1,6 =32 cm. Lay 35 cm.
Poan coc dugc ngam vao dai la 15 cm.
Chiéu dai coc con lai ndm trong dat 12 :
L.=6,0-0,35-0,15=5,5 (m).
Day dai dit cach ¢t thién nhién 1a h = 1,3(m).
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10.000
- N
' ;}7COSTN 47—0.500 - FRTININT _%_ 31_0_500
DAT SAN LAP @ S S
g ___:L(—j_ -2.000 __F_/ /AL — -1.800
(@)
f@]
N o~
SET PHA S IREN
, N el S
XAM VANG <~ 3
I@]
-6.500
e g
A R i A -7.300
DA PHIEN FAa -2~ S Faa
THACH ANH By A
4 e @l

4.3.2.1. Xac dinh stre chiu tdi cua coc don
a. Surc chiu tai cha coc theo vat li€u lam coc
Stre chiu tai ctia coc theo vat liéu lam coc dugc xac dinh theo cong thirc:
P =¢.(R.A+R.A)
Trong do:
@ : hé s6 udn doc, véi moéng coc dai thap khong xuyon qua byn, than bun ¢
=1:
Rp : Cuong dd chiu nén tinh todn cua bé tong ;
v6i bé tong cap do bén B20 c¢6 R, = 11,5(MPa)
R, : Cudng d6 chiu nén tinh toan ciia cot thép ;
v6i ¢t thdp nham CII ¢t Ry, = 280(MPa)
Ay: Dién t6ch tiét dién cua bo tung A, = 0,04(m?)
A,: Dién toch tiét dién cua cdt thop doc A = 8,04x10™ (m);
= P, =1.(11500.0,04+280000.8,04.10) = 1685,12 (KN)
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b. Xdc dinh theo thi nghiém xuyén tiéu chuin SPT

STT | Loai dét N3 Cui Lei Ni Lsi Cui-Lei Ni. Lsi

kN kPa m kN m kN/m kN/m

1 DAt san nén 0 - - - - - -

Sét pha

2 , \ 8 50 4.5 - - 225 -
Xam vang
P4 phién
3 thach anh 60 - - 60 0.8 - 48
TONG 225 48
o]
F)gh :Qs +Qc; [P]: th

S
+ Q. =m.N,.F, suc khang pha hoai cua dat & miii coc

(N, -sb SPT cua 16p dat tai mili coc).
+ Q, =nY> U.N,I, : strc khang ma sat cua dat ¢ thanh coc.
i=1

N, - s6 SPT cua 16p dat thir i ma coc di qua
(Voi coc ép: m =400, n = 2)
— Q,=m.N,.F, =400.60.0,04=960 KN

— Q, =n> U.N, I, =2[0,8x(60x0,8+50x4,5)] = 284,16 KN

i=1

P
— [P]= th Theo TCXD 2005: F, =25+3
Tachon F, =3
[P]= QC;QS _ 9604;76,8: 9112 _ 414 70kN

* Sire chiu tai tinh toan cua coc:
P! = min(Py;Psy ) = Min(1685,12;414,72) = 414,72(kN)
4.3.2.2. Xdc dinh sé coc va bé tri coc
Dé céc coc it anh hudng 1an nhau, c6 thé coi cac coc 1a coc don, cac coc dugc
bb tri trong mat bang sao cho khoang céach giita cac tim coc a >3d, trong d6 d 1a
duong kinh cua coc.
+ Ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc gy ra :
" P" 414,72

C

T Gd (3.0,2)

p =1152(kN/ m?)
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+ Dién tich so bd dé dai 1a:

tt
L 167108 goinny
p-nh,y, 1152-1,2.1,75.20

N":Tai trong tinh toan x4c dinh dén dinh dai
n=1,2: hé s0 vuot tai.
h,=h+h,, ., =13+0,45=1, 75(m)

vo :Trong lugng thé tich binh quan cua dai va dat trén dai. v, =20 kKN/m®

Trong luong tinh toan so by cua dai va dat trén dai:
N; =n.F, .h, .y, =1,2.1,68.1,75.20 = 70,56(kN)
Luc doc tinh toan xac dinh dén cot dé dai 1a
N® = N;+ N =1671.08+ 70,56=1741.64(kN)
So luong coc so bd 1a
N* 1741,6 _

n,=12x—=12x

. =56
P 414,72

Ké dén kha nang chiu tai I¢ch tdm cua méng ta chon: n’, = 6 coc.
Khoang cach giita cac tim coc > 3d = 3.20= 60(cm);
Khoang cach tir tim coc dén mép dai > 0,7d = 0,7.20 = 14 (cm). Chon
20(cm).
Mit bang bd tri coc cho méng nhu hinh vé sau:
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4.3.2.3. Kiém tra diéu kién lwc max truyén xudng coc diy bién:
a. Xdc dinh tdi trong tai day dai :
- TU mat béng b tri coc ta ¢6 dién tich day dai thyc té la:

F, =1,0x16=16(m’)

- Luc doc tinh toan:
N* =N, +n.F,.h, .y, =1671,08+1,2.1,6.1,75.20 =1738, 28(kN)

- M6 men tinh toan xac dinh tuwong trng voi1 trong tam dién tich cac coc tai
mit phang dé dai:
My = Moy™ + Qox".hg = 133,03 + 61,392. 0,8 = 182,14 (KNm)
b. Xdc dinh luc truyén lén cdc coc:
Luc truyén l1én coc dugc xac dinh theo cong thirc sau:

t tt
Ptt - N + I\/Iy 'Xmax
max,min — ="

c

n, Z 2
i

i=1

V&1, n =6 1a s6 lugng coc trong moéng.

Ne

X? = 4.0,6% =1,44(m)

Xmax: khoang cach tir tim coc bién dén truc X
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Xi: khoang cach tir truc coc thir i dén céc truc X

Thay s ta dugc:
py, 173028 1821406 g0 ¢y
6 1,44
Bt _ 1738,28 182,14.0,6 = 213,82(kN)

" 6 1,44
c. Kiém tra diéu kién lwc max truyén xuong coc :

- Diéu kién kiémtra: N < Yo P,

Trong do:
7,: hé s6 diéu kién lam viéc, ké dén yéu tb tang muc do déng nhat cta nén
dat khi sir dung moéng coc, voi méng nhiéu coc: 7, =1,15.
7.+ hé s6 tdm quan trong cta cong trinh.

Cong trinh dang thiét ké thudc loai nha & - tAm quan trong cap II, y, =1,15.
Nea = P" max Pc -
- Trong lugng tinh toan cua coc ké tur day dai : Pc=Ap.Le.ye
Vi y. : Trong lugng riéng cua coc
Do coc khong nim duéi myc nudc ngdm nén khéng phai tinh véi trong
luong riéng day noi.
Chiéu dai coc nam trén muc nude ngém :Ler =5,5 (m) co yeq =25(kN/m3)
Chiéu dai coc nam dudi myuc nude ngém i L, =0.
= P.=0,04x5,5x25 = 5,5 (kN)
= Ngg = P" maxt P = 365,6+5,5=371,1(kN).

= N, =3711(kN)<ZexP :%x414,72:414,72(kN)
7,

cd
n ]

(Thoa man diéu kién luc truyén xudng coc)

P"in = 213,82 (kN) > 0 nén khong tinh toan kiém tra theo diéu kién chéng
nhd.

Kiém tra su hop 1y cta sb luong coc:

P (P +P =
(P + C)x100%= 414,72 —(365,6+5,5)
P 414,72

x100% =1,7% <10%

(Sé lugng coc da chon 14 hop 1y)
4.3.2.4. Tinh toan nén méng coc theo trang thai giéi han I1
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a. Kiém tra diéu kién dp lwc 6 ddy méng quy wéc va diéu kién bién dang

Do miii coc dugce chong vao da nén ta khong phai kiém tra di€u kién ap lyc &

day khoi mong quy ude va dicu kién bién dang.

b. Tinh toan d¢ bén va cau tao mong

Vat liéu str dung:

- Dung bé tong c6 cip d6 bén B20 co Ry, = 11,5(MPa) ; Ry = 0,9(MPa)
- Dung c6t thép nhom CII ¢6 R = 280(MPa)
- Lop bé tong 16t day 10cm, bé tong B7,5 vita xi mang cat, da 4 x6.

* Theo dp bén chong choc thiing

Xac dinh chiéu cao dai coc theo diéu kién dam thung: vé thap dam thung thi

day thap nim trim ra ngoai truc cac coc. Vi vy dai coc khong bi dam thung.

—

500

FATRTCTNT

\

FITIFITHT

S~ €

1

3 P

20| s | 600 [0

1600

*, Tinh toan thép cho dai coc

- Tinh toan momen cho dai coc
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Y 1
I
§ "'é'“‘ () rTo : 'i'—l P1,2,3
1l S 72N _4.__1%_!" Il 2
o‘%““‘—'———q ] i
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M -E'-| 1|, St '"E_-' ><
S B R Sl R 1
'
2000 600 800|200
K |
1600 |
i P3,6
350

- Momen twong ung voi mat ngam I - |
M, =r.(P +P')=r.2.Py, =0,35.2.365,6 = 255,92(kNm)

- Momen twong ung voi mat ngam I1-11

max min

t tt
M, =r.(R'+R)= rz.(Ptt oo PP | J

365,6+ 213,82

= 0,19.(365, 6+ + 213,82) =165,13(kNm)

b. Tinh todn va bé tri thép cho dai coc

- C6t thép cia dai coc dugc bd tri theo hai phuong, mét 16p trén va mot 16p
dudi.
- Do md men trén mit ngam I-I 1én hon mit ngam II- I nén cdt thép doc theo
truc Y duoc dat o dudi. As = M

0,9.h,R,
* Cot thép theo phuong X dat duwdoi dwoc tinh todan voi momen M,
- C6t thép yéu cau chi can dat cdt don

A= Mo 2559

09h,R,  0,9.0,7.280000

chon 8® 16 a140 A,= 16,08 cm?;

=15,95¢cm?
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F, 16,08
ham lugng): u=—2 = 2% _0 2206 11 =0,05%
( me): 4 L, xh, 100x70 oA ’

0

* Cot thép theo phwong Y dat trén dwgc tinh toan cho mémen M,

My _ 16513
09.hy.R,  0,9.0,7.280000

chon 9@ 14a200: A, = 13,58 cm?

F, 1385
ham luong): u=—2 =% _01206> ;1 =0,05%
( M) = = 160X 70 A ’

s —

=10, 44cm?

— bb tri thép nhu trén 12 hop 1y.

L 4o

INVa '
- — AV =52

“‘""““‘"'-- F--‘l‘\

£La289
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4.3.3. Thiét ké méng truc 2-A ( Mong M2)
*. Xac dinh tai trong xuéng méng truc 2-A
a. Tai trong do cong trinh truyén xuéng trong mo hinh tinh toan

- Téi trong tac dung 1é€n cong trinh 14 tai trong tinh todn tai chan cdt truc:

BANG TO HOP NOI LUC CHO COT
PH@(’)“TTU T TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC T HT1 HTo GT GP MNMAX € max MU MMX [ @ max MU
NU | ONTU | Nwx | N | N | N
1 2 3 4 5 6 7 8 9 10 11 12 13 14
47 W7(0035 456 | 457 b 7 (003 4568
T 049 007 02 874 874] 825 | 825 | 064 | 744 | 7.38 | 849
N(KN) 20404 5528] 47.04] 56.37| 56.44] 23857 | 23857 | -397.26 | 293.96 | 244.21 | -437.83
. QkN) 027 o006 014 366] 366] 339 | 339 | 035 | 308 | 302 | 372
48 70033 456 | 468 | 7 (002 4568
T 078] 022 042 845| 84s| 923 | 767 | 098 | 876 | 68 | 857
N(KN) 28077  5528] 47.04] 56.37] 56.44] 34621 | -233.40 | 292,00 | 382,91 | 239.04 | 43266
QkN) 027 o006 014 366] 366] 339 | 339 | 035 | 308 | 302 | 372
Cot . Nott Mott Qott
' Phan t
truc (KN) (KNm) (KN)
2-A C1 437,83 8,49 3,72

b. Tdi trong do cdc by phin két ciu ting mét gdy ra cho mong
- Téi do giang méng truc A tiét dién 22x40cm gay ra:

4,0+4,0

N =0,22x0,4x x25x1,1=10,16(kN )

- Tai do giang méng truc 6 tiét dién 22x60cm giy ra:

N;tl = 0,22x0,6x%><25><1,1=5,08(kN)

- Trong lugng tudng xay lan can 110 truc A va 16p trat truyén xubng:
N{' =(1,1x0,11x18+1,3x 2x 0,015%18)x 0,9x 4,0 =10,8(kN )

- Trong luong tudng xay moéng dén cos 0.00 truyén xudng:

N{' =(1,1x0,22x18)x 0,95%x4,0=17,38(kN )

- Téi1 do 16p trat cot (220x220)mm gay ra:

N:' =1,1x0,22x0,22x18x(3,7-0,35) =3,4(kN )
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Toéng tai trong bo sung: 10,16 + 5,08 + 10,8 + 17,38 + 3,4 =46,82(kN)
c. Nji lwe tinh todn tinh dén mat dai mong:
Luc doc tong cong : z N =437,83+46,82 =484,65 (kN )

= Noi luc té)ng cong tinh dén mat dai mong:

Tén Cot . No" Mo" Qo'
: T6 hop
mong | tryc (kN) (KNm) (KN)
M2 2-A | C1l(Max) | 484,65 8,49 3,72
—> Noi luc tiéu chuan (Chia hé sb vuot tai 1,2):
Tén Cot . No'* Mo* Qo
T6 hop
mong | truc (KN) (KNm) (kN)
M1 2-A | C1(Max) | 403,87 7,07 3,1

4.3.3.1. Xac dinh stre chiu tii cua coc don
* Stre chiu tai tinh toan cua coc:
P =min(P,;Psy ) = min(1685,12;414,72) = 414,72(kN)
4.3.3.2 Xac dinh sd coc va b tri coc
Dé céc coc it anh huong 1an nhau, co thé coi cac coc 1a coc don, cac coc duge
bé tri trong mit bang sao cho khoang cach gitta cac tim coc a >3d, trong d6
d 1a duong kinh cua coc.
+ Ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc gay ra :
«_ PY_ 41472
~(3.d)? (3.0,2)7
+ Dién tich so b dé dai la:
F = Ny _ 484,65
® p'-nh,y, 904,44-12152520

p =1152(kN/m?)

= 0,62(m>)

NY:Tai trong tinh toan x4c dinh dén dinh dai
n=1,2: hé sb vuot tai.

h =h+ht°“%=l,3+0’—245=1,525(m)
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v :Trong luong thé tich binh quin cua dai va dit trén dai. y, =20 kN/m®
Trong luong tinh toan so b cua dai va dat trén dai:
N{ =n.F, .h,.7, =1,2.0,45.1,525.20 =16, 47(kN)
Luc doc tinh toan xac dinh dén cot dé dai 1a
N® = N;+ NJ = 484,65+ 16,47 = 500,92(kN)
So lugng coc so bd 1a

N} 5,500.92 _, o

n,=12x =1,
414,72

tt
c

Ta chon: n’. =2 coc.
Khoang cach gitra cac tim coc > 3d = 3.20= 60(cm);
Khoang cach tir tim coc dén mép dai > 0,7d = 0,7.20 = 14 (cm). Chon
20(cm).

Mait bang bo tri coc cho mong nhu hinh v€ sau:

L{+ﬂ L f: -]

-

400
200,200

1G]

2001L 300 | 300 1L200
1000

10}

4.3.3.3. Kiém tra diéu kién lwc max truyén xudng coc diy bién:

a. Xdc dinh tdi trong tai day dai :
- Tur mat bé‘mg bd tri coc ta ¢6 dién tich day dai thuc té 1a:
F, =0,4x1,0=0,4(m")
- Luc doc tinh toan:
N"=N; +n.F,.h, .y, =484,65+12.0,4.1,525.20 = 499,29 (kN )
- M6 men tinh toan xac dinh tuwong trng voi1 trong tam dién tich cac coc tai
mit phang dé dai:
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My = Moy™ + Qox".hy = 8,49 + 3,72. 0,8 = 11,446 (kKNm)
b. Xdc dinh lyc truyén lén cdc coc:
Luc truyén 1én coc dugc xac dinh theo cong thirc sau:

t tt
N M

t
P max,min —

Ne

n 35
1

i=1
Véi, n . =2 1a s6 lugng coc trong méng.

Ne

x? =2.0,3 =0,18(m)

i
i=1

Xmax: Khoang céch tir tim coc bién dén truc X.

Xi: khoang céch tir truc coc thir 1 dén céc truc X.

Thay sb ta dugc:
Pt _ 499,29 N 11,446.0,3 _ 268, 72(kN )
2 0,18
Pt _ 499,29 11,446.0,3 _ 230,3(kN )
2 0,18

c. Kiém tra diéu kién lyc max truyén xuong coc :

- Pidu kién kiém tra: N, <70 p,

Trong do:
7,: hé s6 diéu kién lam viéc, ké dén yéu tb tang muc do déng nhét cta nén
dat khi sir dung mong coc, voi moéng nhiéu coc: 7, =1,15.
7.+ hé s6 tAm quan trong cta cong trinh.

Cong trinh dang thiét ké thudc loai nha & - tAm quan trong cap II, ¥, =1,15.
Nea = P" maxt Pc -
- Trong lugng tinh toan cua coc ké tur day dai : Pc=Ap.Le.ye
V61 y. : Trong lugng riéng cua coc
Do coc khong nim dudi muc nude ngam nén khong phai tinh voi trong
luong riéng day noi.
Chiéu dai coc nam trén muc nudc ngdm: Le; = 5,5 (m) ¢6 e =25(kN/m°)
Chiéu dai coc nam dudi myuc nude ngﬁm "L, =0.
= P, =0,04x5,5x25 = 5,5 (kN)
= Ncg = P" naxt Pe = 268,73+5,5=274,72 (kN).
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= N, =274,72(kN) <2 xP :ﬁx414,72=414,72(kN)
cd cd 115

(Thoa man diéu kién luc truyén xudng coc)
P"uin = 230,3 (kN) > 0 nén khong tinh toan kiém tra theo diéu kién chéng
nhd.
4.3.3.4. Tinh toan nén méng coc theo trang thai giéi han I1

a. Kiém tra diéu kién dp luc ¢ ddy mong quy woc va diéu ki¢n bién dang
Do miii coc dugc chéng vao da nén ta khong phai kiém tra diéu kién ap luc ¢
day khoi mong quy udc va diéu kién bién dang.

b. Tinh todn dé bén va ciu tao méng

Vit liéu str dung:
- Dung bé tong c6 cip do bén B20 c6 R, = 11,5(MPa) ; Ry = 0,9(MPa)
- Dung cot thép nhom CII ¢6 Rg = 280(MPa)
- Lop bé tong 16t day 10cm, bé tong B7,5 vira xi mang cat, da 4 x6.
*, Theo d¢ bén chong choc thiing
Xac dinh chiéu cao dai coc theo diéu kién dam thung: v& thap dam thung thi

d4y thap ndm trum ra ngoai truc cac coc. Vi vy dai coc khong bi dam thing.

220
AR
BT TYTKT
vt
~ —0.450
l N e
SHT ST FT ¥ S
(>}
(@)
L

1750

T
7%}
Jg*?;/
\\ffi
550
00

\\\\ 4§§— —1.750

N #0000
|
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|
|
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|
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*, Tinh toan thép cho dai coc

- Tinh toan moémen cho dai coc

Y
04— | |
TGS | Sin= s e
s L2 L1
o~ | | I ><
2ooj 300 | 300 1200
1000
§H I
| Pz
190

- Momen twong ung voi mat ngam [ - |
M, =r.(P' +P")=r.Py, =0,19.274,72 =52,19(kNm)
- Momen tuong vung voi mat ngam II-11: M, = O(kNm)

b. Tinh todn va bé tri thép cho dai coc
- C6t thép cua dai coc dugc bb tri theo hai phuong, mot 16p trén va mot 16p
dudi.
- Do md men trén mat ngam I-I 16n hon mat ngam II - II nén c6t thép doc
M

theo truc X dugc dat & duoi va dugc tinh theo cong thire: Ag = TR
191Ny

* Cot thép theo phuong X dat duwdoi dwoc tinh todan voi momen M,

A = M, = 52,15 =3,34cm’
0,90h,R, _ 0,9.0,7.280000

Chon 3®12 al60 ¢ A = 4,62 cm?
F, 462

a

L, xh, 100x70

=0,66% > 1= 0,05%

Ham luong thép: u=

Vay chon thép: 3 ® 12a160 1a hop 1i.
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* Cot thép theo phwong Y dit trén dwoc tinh todn cho mémen M,
M, =0(kNm)
Chon thép theo cdu tao 6010 co A = 4,71 cm®
Vay chon thép: 6 ® 10a200.

12224 —
4 4¢14@ 4 =
— M — L+ 0.000
anlBEELE L 3 2 N
ul B S -0,500
—~wewe |~ —§ =
DiEas g | s
i x
+-200 {300 4 _= =
& =
- | -1.800
AT S 7 TR G- VA T =T =
© 3212 | Q 6010 @ 7 300
°16_°__\_\7___| _____ °l®0 T =
oh200] 300 | 300 [200{0¢
1000
MAT CAT 2-2 ( MONG M2)
— I::.': 2}‘0 . — A,
2 g e
AT e
ST ) -
jo%zoo| 300 | 300 |200]
| 1000
MONG TRUC 2-A ( MONG M2)
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PHAN II1
THI CONG (45%)

NHIEM VU:
A.KY THUAT THI CONG
1. Thiét ké bién phép ki thuét thi cong phan ngam:
- Lap bién phap thi cong €p coc.
- Lap bién phap thi cong dat.
- Lap bién phap thi cong bé tong mong, gidng moéng, cb cot.
2. Thiét ké bién phép ki thuat thi cong phan than:
- Lap bién phép thi cong cot tang dién hinh, dam, san tang dién hinh.( tang
4)

B. TO CHUC THI CONG
- Lap tién d¢ thi cong cho cong trinh theo phuwong phép so db ngang.
- Thiét ké tong miat bang thi cong cong trinh

- Thiét ké bién phap an toan lao dong va v¢ sinh moi truong

GIAO VIEN HUONG DAN :TS. TA VAN PHAN
SINH VIEN THUC HIEN : POAN PUC VIET
LOP : XD1701D
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CHUONG 1
GIOI THIEU CONG TRINH

A. Giéi thiéu cong trinh va cac diéu kién lién quan
1.1. Tén cong trinh, dia diém xAy dung
- Cong trinh “TRUONG THPT LAO CAT”.
- Cong trinh duoc xay dung tai tinh Lao Cai.
1.2. Mit bing dinh vi cdng trinh

hoa gi& T®HLAOCA

t ®
74250
o) 15[? - - 56250 T 15500
é} méccEp@Et c«ng trnhlen ckn
——
+— J Y
3
2| |z ////{/ Gkl // X
o |8 / 3
28T h dc =S
Rk ch@ii i xC dung g
6| I :
- 9
O.
® o

\
@J ® éng giao th«ng

1.3. Phuwong an kién tric, két cAu moéng cong trinh
- Cong trinh gdm 5 tang, cong trinh dang chir nhat co chiéu dai cac canh la
(9,5%56,250)m, cong trinh ¢6 hinh khdi, kién trac don gian,dap ung day du
cong nang su dung.
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- Cong trinh c6 téng chiéu cao tir cos 0,00 dén cos dinh mai 12 21,5m , chiéu
cao céac tang 1a 3,7(m).

- Hé két cdu chiu luc ciia cong trinh 13 khung BTCT d6 toan khi co tuong
chén. Tuong gach c6 chidu day 110mm, 220mm, san suon d6 toan khoi
cing dam. Toan bd cong trinh 12 mot khdi thdng nhét.

- Méng cong trinh: Két cdu méng 1a mong coc BTCT dai thap. Pai mong cao
0,8 m dat trén 16p BT 16t cdp d6 bén B20 day 0,1m. Pay dai dat tai c6t -1,8
m so véi c6t + 0,00.

- Coc ép la coc BTCT tiét dién (20x20)cm, chiéu sau miii coc 1a -7,25 m so
v6i cbt +0,00. Coc dai 6 m.

- Cong trinh ¢6 tong cong 48 dai mong. Trong do:

+ Mong M1 gdm c6 32 méng kich thude (1,0x1,6)m.
+ Mong M2 gdm c6 16 méng kich thude (0,4x1,0)m.
1.4. Piéu kién dia hinh, dia chit cong trinh, dia chit thiy vin

a. Diéu kién dia hinh

Cong trinh xay dung tai Lao Cai thudc dia hinh A.

b. Piéu kién dia chat cong trinh.

- Giai phap moéng & day la dung phuong phap mong coc, €p trude.

- Coc dai 6 m chan coc ty 1én d4 phién thach anh.

- Piéu kién dia chét cong trinh dugc thé hién qua try dia chit di khao sat.

c. Piéu kién dia chat thuy van.

- Cong trinh duogc xay dung tai Lao Cai thudc ving I-A trong ban d6 phan

vung khi hdu ctia Viét Nam.

+0.000
-_i\'_.
COST =0. FETETETNT =4 —Q 500
'I - — TR IR _I'OD'
I o o
. ~ R < 'I P o
DAT SAN LAP 5“1@"---? oun __E, } 2| g
3
SET PHA 8 o
XAM VANG ~ §
-6.500
zm’)f" 2 7.300
o B S| |-7.300 -7.
DA PHIEN B3 ——E-EL:———V ———————— E
THACH ANH 5=
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1.5. Mot so diéu kién lién quan
a. Tinh hinh giao thong khu vuc
Cong trinh duoc xay dung trén mot khu dat bang phing rong rii, giao
thong di lai dé dang, thuan lgi. qua trinh thi cong khong lo 16 lin cong trinh
lan can.
b. Khd ndng cung cdp vdt tw khu viec
Gan v6i noi cung cip bé tong thuong pham néu dung.
c. Kha nang cung cap dién nwée thi cong
Pién nudec 6n dinh, déng thoi hé théng thoat nude cia cong trudng cling
x4 truc tiép vao hé thong thoat nudc chung.
1.6. Nhan xét
Vi tri cong trinh nhu trén khi dua ra céc giai phap thi cong thi c6 cac mat
thuan loi va khoé khan sau day.
Thuan loi:
- Dia hinh, giao thong, di¢n nudc, vat li¢u dia phuong...
Kho khan:

- Cong truong thi cong nam trong khu dan cu nén moi bién phép thi cong dua
ra truéc hét phai dam bao dugc cac yéu cau vé vé sinh moi truong (tiéng
on, bui, ...) ddng thoi khong anh huong dén kha ning chiu luc va an toan
cho céc cong trinh 1an can.

- Phai m& cong tam, hé thong hang rao tam bang ton che kin bao quanh cong
trinh >2m dé giam tiéng on.

B. Cong tac chuin bi trwée khi thi cong.
1.1. San don va b tri tong mit bang thi cong

- Cong tac don dep mit bing bao gdm: Chit bo ciy cbi vudng vao cong
trinh, dao bo ré cdy, pha v& da md coi trén mat bang cong trinh, xir Iy tham
thue vat thap, don sach chudng ngai vat giy chd ngai. Xay dung hang rao
dé bao vé cac tai san trén cong trudng va tranh tiéng 6n, bui thi cong

- Ph4 d& cong trinh néu co.

- Di chuyén céc cong trinh ngdm: Pudng day dién thoai, duong cap thoat nudc.

- Tap hop dﬁy du céc tai liéu ky thuat cé lién quan (két qua khao sat dia chét,
quy trinh cong nghé).
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- Chuén bi mat bﬁng t6 chire thi cong, xac dinh céc vi tri tim mbc, hé truc cia
cong trinh, duong vao va vi tri dat cac thiét bi co s& va khu vuc gia cong
thép, kho va cong trinh phu tro.

- Lap ké hoach thi cong chi tiét, quy dinh thoi gian cho cic budc cong tac va
so d6 dich chuyén mdy trén cong truong,

- Chuén bi déy du va dung yéu cdu cac loai vat tu, cac thiét bi thi nghiém,
kiém tra do sut cua bé tong, chét luong gach da, do sau coc.

- Tiéu nudc bé mit: dé tranh nudc mua trén bé mit cong trinh tran vao cac hd
moéng khi thi cong ta dao cac ranh ngin nudc & phia dat cao chay doc cac
hb moéng va dao ranh xung quanh dé tiéu nudc trong cac hd mong va bd tri
may bom dé hut nudc.

- B4 tri cac kho bai chira vat liéu.

- C4c phong diéu hanh cong trinh,phong nghi tam cong nhan, nha an, tram y
té

- bién phuc vu cho thi cong lay tir 2 ngudn;

+ LAy qua tram bién thé ctia khu vuc.
+ Str dung may phat dién du phong.

- Nudc phuc vu cho cong trinh:

+ Puong cip nudc 14y tir hé thdng cip nude chung ctia khu vue.

+ Puong thoat nudc dugc thai ra duong thoat nude chung cua khu dan cu

1.2. Dinh vij cong trinh.

- Cong tac dinh vi cong trinh hét stc quan trong vi cong trinh phai dugc xac
dinh vi tri ctia no trén khu dét theo mit bang b tri, dong thoi xac dinh cac
vi tri truc chinh cta toan bd cong trinh va vi tri chinh xac cac giao diém cua
cac truc do.

- Bén chu dau tu va cac co quan co lién quan ban giao coc mbc va mit bang
cong trinh & hién trudng, sau khi ban giao méc chuin va cos chuan(méc
chuén 13 mdc cong trinh, cos chuin c6 thé 13 cos tuong tng véi cos cao do

quodc gia hodc cos tai mgt di€ém nao do cua cong trinh cii (néu co
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Mat bcfng dinh vi cong trinh

- Giri cao trinh mdc chudn: Sau khi dinh vi va gidc méng cong trinh xong ta
tién hanh gui cao trinh va mdc chuan. Tat ca cac mdc ,coc tim va cao trinh
chuan déu duoc dich chuyén ra ngoai pham vi anh huéng cua qua trinh thi
cong cong trinh va duoc giri vao cac vi tri ¢b dinh c6 sin trong pham vi
khong bi anh hudng cua qué trinh thi cong cong trinh

1.3. Chuin bi may méc va nhan lwc phuc vu thi cong.

- Dya vao du toan, tién lugng, cac s6 liéu tinh toan cho timg khéi luong cong
vi€c cua cong trinh ta chon va dua vao phuc vu cho vi¢c thi cong cong trinh
cac loai may moc thiét bi nhu: may ép coc, may cau, may van thing, may
tron bé tong, may dam bé tong, cac loai dung cu lao dong nhu: cudc, xéng,
bua...

- Dya vao tién do va khéi luong cong viéc cla cong trinh, ta dwa nhan luc
vao cong truong mot cach hop 1y vé thoi gian, sd luong cling nhu trinh do

chuyén mon, tay nghé.
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CHUONG 2
LAP BIEN PHAP KY THUAT THI CONG

A. THI CONG PHAN NGAM
1. LAP BIEN PHAP THI CONG CQC
1.1. Lya chon phwong an thi cong coc ép.

Do dién téch x0y dung cung trdnh khung qué 16n, va khu vuc xdy dung
kho bang phang, giao thung di lai thuan tién. Thong qua khao sat dia chat khu
vuc xay dung ta Iira chon giai phap ctic dp- coc Bo tung cbt thop.

Chon giai phép ép trudc dé thi cong ép coc.
Dung 1 may ép thuy luc dé tién hanh ép dinh. So dd ép coc xem trong ban v&
thi cong ép coc.
Coc dugc €p am so voi ¢t tu nhién: (1,3-0,15-0,35)=0,8 m.
Trong do:
1,3m 1a chiéu sau chon méng tir cos ti nhién dén day dai mong.
0,15+0,35 = 0,5m 1a chiéu dai coc trong dai gém doan dap dau coc (0,35m) va
doan coc ngam vao dai (0,15m).
1.2. Cong tac chuan bi khi thi cong coc.
1.2.1. Chuén bi tai liéu.
- Tap hop day du cac tai liéu k¥ thuat c¢6 lién quan nhu két qua khao sat dia chat,
quy trinh cong ngh¢.
- Nghién ctru k§ ho so thiét ké, cac quy dinh cua thiét ké vé cong tac ép coc.
- Kiém tra cac thong s6 k§y thuat cua thiét bi ép coc.
- Phai ¢6 ho so vé ngudn gdc, nha san xuét bao gdbm phiéu kiém nghiém vat liéu
va cap phdi bé tong.
1.2.2. Chuén bi vé mit bang thi cong.
- Thiét 1ap quy trinh k¥ thuat thi cong theo cic phuong tién thiét bi san co.
- Lap ké hoach thi cong chi tiét, quy dinh thoi gian cho cic budc cong tic va so
dd dich chuyén may trén cong trudng.
- Tt ban v& bd tri coc trén mat bang ta dua ra cong trudng bang cach dong céac
coc gd danh dau nhiing vi tri d6 trén cong truong.
- Van chuyén dai coc ra mit bang cong trinh theo ding sé luong va tAm voi cia

can truc.
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- Tién hanh dinh vi dai coc va tim coc chinh xéac bﬁng cach tir vi tri cac tim coc
da xac dinh duoc khi giac mong ta xac dinh vi tri dai méng va vi tri coc trong
dai bang may kinh vi.

- Sau khi x&c dinh dugc vi tri dai mong va coc ta tién hanh dai coc ra mat bﬁng
sao cho dung tam véi, vung hoat dong ctua can truc.

- Trinh ty thi cong coc ép ta tién hanh ép tir gitta cong trinh ra hai bén dé tranh
tinh trang dat nén bi nén chit lam cho cac coc ép sau ddy troi cac coc ép trude
hodc coc ép sau khong thé ép dén do sau thiét ké duoc.

1.3. Céc yéu cau Ky thudt ciia coc va thiét bi thi cong coc.
1.3.1. Yéu ciu ky thuat déi véi viéc han ndi coc.

- Phai tién hanh kiém tra d6 thang dtng cia coc trudc va sau khi han.

- Kiém tra kich thuéc dudng han so voi thiét ké.

- Coc tiét dién vuong 20x20cm chiéu dai coc 1a 6m.

1.3.2. Cac yéu cau k¥ thuit déi véi cac doan coc ép.

- Cbt thép doc cuia doan coc phai han vao vanh thép ndi theo ca hai bén cia thép
doc va trén sudt chiéu cao vanh.

- Vanh thép nbi phai thang, khong dugc cong vénh, néu vénh thi do vénh cho
phép ciia vanh thép ndi phai nho hon 1% trén tong chiéu dai coc.

- Bé mit bétong dau coc phai phang .

- Truc coc phai thang goc va di qua trong tdm tiét dién coc, mat phiang bétong
dau coc va mat phang cac mép ciia vanh thép ndi phai tring nhau, cho phép
mit phang bétong dau coc song song va nhd cao hon mit phiang vanh thép ni
<1(mm).

- Chiéu day cta vanh thép ndi > 4(mm).

- Coc phai thang khong c¢6 khuyét tat.

1.3.3. Yéu cau ky thuat doi véi thiét bi ép coc.

- Ly lich may, méy phai dugc cic co quan kiém dinh cac dic trung ky thuat dinh
ky vé cac thong s chinh nhu sau:

+ Luu luong dau cia may bom (I/ph);

+ Ap luc bom dau 16n nhét (kg/cm®);

+ Hanh trinh pittong cta kich (cm®);

+ Dién tich day pittong cua kich (cm?);

- Phiéu kiém dinh chat lugng dong hd do ap lyc dau va van chiu ap
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- Lyc nén (danh dinh) 16n nhét cta thiét bj khong nho hon 1,5 14n lyc nén 16n
nhét P YU cau theo quy dinh cua thiét ké.

- Luc nén cua kich phai dam bao tac dung doc truc coc, khong gay luc ngang khi
¢€p.

- Chuyén dong cia pitong kich phai déu, va khong ché duoc tée do ép coc.

- Pong hé do ap lyc phai twong xing voi khoang luc do.

- Thiét bi ép coc phai dam bao diéu kién dé van hanh theo dang quy dinh vé an
toan lao dong khi thi cong.

- Gia tri do ap luc 16n nhat cia dong ho khong vuot qua hai 1an 4p luc do khi ép
coc, chi nén huy dong (0.7+0.8) kha nang toi da cua thiét bi.

- Thiét bi ép coc phai dam bao diéu kién dé van hanh theo ding quy dinh vé an
toan lao dong khi thi cong.

1.4. Tinh toan may méc va chon thiét bi thi cong ép coc
1.4.1 Chon may ép coc

- Pé dua coc Xuéng do sau thiét ké coc phai qua cac téng dia chat khac nhau. Ta

théy coc mudn qua dugc nhirng dia t?mg do6 thi luc ép coc phai dat gia tri:
P.>kxP,

Trong do:

+ P-luc ép can thiét dé coc di sdu vao dat nén téi do sau thiét ké.

+ Kk - hé s6 16n hon 1, phu thudc vao loai dat va tiét dién coc.

+ P- téng strc khang tirc thoi cua dat nén, P gdm hai phan: phan khang miii coc
(P.) va phan ma sat cta coc (P, ).

- Nhu vay dé ép duogc coc Xuéng do sau thiét ké can phai c6 mot luc théng duoc
lyc ma sat mat bén cua coc va pha vo duogc cAu tric cua 16p dat dudi miii coc.
Dé tao ra luc €p coc ta co: trong lugng ban than coc va luc ép béng kich thuy
luc, Iyc ép coc chit yéu do kich thuy luc giy ra.

- Stre chiu tai cila coc P, =P, =414,72(kN) = 41,472(T).

Pspr: Strc chiu tai cua coc theo xuyén tiéu chuén SPT.

- Pé dam bao cho coc dugce ép dén do sau thiét ké, luc ép ciia may phai thoa

man diéu kién: P . >2.P =241472(T)=82944(T).
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- Vi chi can sir dung (O.7+O.8) kha nang lam viéc toi da cua may ép coc. Do vay

ta chon may €p thuy luc c6 luc ép danh dinh:

p’T’ISX
pos o 52944 (103,68+118,5)(T)
® (O,7+0,8) (0,7+O,8)

- Chon thiét bi ép coc c6 luc nén 16n nhat P™ = 120(T), gdm 2 kich thuy lyc

mdi kich c6 Pg, = 60(T).
- Chon may €p coc co6 gia may €p cao 7 (m).

1.4.2. Tinh toan ddi trong

* Chon doi trong so bo theo luc ép:

- Véi cong trinh ¢6 s6 luong coc & mdi dai mong kha 10n, ta thiét ké gia coc sao
cho mdi vi tri dung ép duoc t6i da 6 coc dé rit ngan thoi gian ép coc.

- Thiét ké gia ép c6 cu tao bang dam t6 hop thép to hop chir I, bé rong 30cm,
cao 60cm, khoang cach gitta hai dam d& d6i trong 3,0m.

- Dung d6i trong 14 cac khoi bétdng co kich thude 3x1x1m. Vay trong luong cua
mot khoi doi trong 1a: P, =3.1.1.2,5=7,5(T).

- Tong trong luong cua dbi trong t6i thiéu phai 16n hon:

P* =11.118,5=130,35(T)

* Tinh todn ch(fng lat:
Tinh toan chéng 14t cho méng M1
- Lyc gly lat khi ép: P, =0,7.P_ =0,7.120=84(T)

Gia tri doi trong Q mdi bén dugc xac dinh theo céac diéu kién:
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+ Piéu kién chéng 14t khi ép coc sb 4 theo phuwong ngang may ép:

E

1250
1500

P15 8415
2125 2125
+ Diéu kién chéng 14t khi ép coc sb 4 theo phuong doc may ép:

: k

a4

4 4

2Q.1,25>P_.15= Q> 50,4(T)

P
| 1500 4500
6900 ‘
48P, 4884
5Q+6,9.Q>48P. = Q> w599 ag(T
15Q+69Q == 1560 84 (T)

- Pé théa mén chdng 1t khi ép coc thi ddi trong mdi bén phai lay gia tri 16n nhat

da tinh. Vay Q=50,4(T) = n= % =6,72. Chon n=8 cuc d6i trong co kich

thude (3x1x1)m, kich thude khung dan va khbi d6i trong nhu hinh vé:
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1.4.3. S6 may ép coc cho cong trinh

- Khoi lugng coc can ép cua cong trinh the hién trong bang sau:

, , , S . S Téngsé
) SO So coc | Chiéu | Chi€udai | Chiéu Chiéu dai
Tén ) ) cocC
) lwong | trong | daicoc ¢p am dai ép €p coc am o
mong , .. toan cong
mong dai (m) (m) coc (m) (m) .
trinh
M1 32 0.8 1152 153,6 192
M2 16 0.8 192 25.6 32
Tong 48 1344 179.2 224

- Theo dinh muc dy toan 1776 (AC.25000 ép trude coc bétdong cot thép) doi voi

coc tiét dién 20x20cm, dat cép IT ta tra dugc 100m coc/1ca, st dung mot may

¢€p ta co:

(1344+179,2)x 1

- SO ca may can thiét =

100

=15,23 (ca)

- Chon 1 may ép, mdt ngay lam viéc hai ca, thoi gian phuc vu ép coc du kién
khoang 12 ngay (chua ké thoi gian thi nghiém nén tinh coc TCVN 9362-2012

sO coc can nén tinh lay bang 1% tong s coc cia cong trinh nhung trong moi

truong hop khong it hon 2 coc).

*Chon cau phuc vu ép coc:
-Dung dé cau coc dua vao gia ép va boc xép doi trong khi di chuyén gia ép.

- X¢ét khi cau dung dé cau coc vao gia ép tinh theo so d6 khong c6 vat can:

_ — 200
oL = Olpax= 70".

+ Xac dinh do cao nang can thiét:

H=hg+hyt hyte-c=7+05+6+15-15=135(m)

Trong d6: hgy =7 m: Chiéu cao gia da.

ha = 0,5 m: Khoang cach an toan.

he= 6 m : Chiéu cao ciu kién (Coc)

e = 1,5 m: Khoang céch can vé1 doi trong

¢ = 1,5 m: Khoang cach diém dudi can so voi mat dat.

+Chiéu dai can:

L

_H-h, 135-15

sno

sin70°

=12,77(m)
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+Tam voi:

R = L.coso + r = 12,77. cos70°+1,5 = 5,88 (m)

+ Trong lugng coc: Gy = 5,88.0,22.2,5.1,1 = 0,66 (T)

+ Trong lugng cau lap: Q = Ge,e.kg = 0,66.1,3 = 0,86 (T)

- Vay chon ciu c6 cac thong sd 1a:

L=12,77 (m) R =5,88 (m)
H=13,5(m) Q=0,86(T)

“Xét khi béc xép doi trong:

- Chiéu cao nang can:
H=hg+hythyte-c=5+05+1+15-15=6,5(m)
Trong do6: hg =5 m: Chiéu cao cua khdi doi trong

ha = 0,5 m: Khoang cach an toan.

he=1 m : Chiéu cao cau kién( d6i trong)

e = 1,5 m: Khoang cach can v6i dbi trong

¢ =1,5m: Khoang cach diém dudi can so voi mat dat.
- Trong luong cau: Qm= Q.1,3=7,5.1,3=9,75(T)

tgo,, = i/hm —c+e :§/5—L5+15 _149
’ d 1,5
- Vay goc nghiéng t6i wu cua tay can : o= arctgl,49 = 56°
Lo h,+h, +h, _C+e+ b _ 5+O,5+1—],5+J,5Jr 3

sina,, 2.cosa,, sin56° 2.€0s56°

=10,52(m)

-Tam véi:
R = L.cosoy+ r = 10,52 c0s56° + 1,5 = 7,38(m)
- Viy céc thong s6 chon cau khi bbc xép ddi trong la:
L =10,52 (m) R =7,38 (m)
H=6,5(m) Q=9,75(T)
- Do trong qué trinh ép coc can truc phai di chuyén trén khip mit biang nén
ta chon can truc tu hanh banh hoi.
- Tr nhiing yéu t trén ta chon can truc tu hanh 6 t6 dan dong thuy luc NK-
200 c6 céac thong sd sau:
+ Hang san xuat: KATO - Nhat Ban.

SVTH: POAN BUC VIET - LOP: XD1701D Trang - 109



PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

+ Strc nang Qpmax/Qmin =20/ 6,5 (T)
+ TAm v6i Ryin/Rmax = 3/ 22 (M)
+ Chiéu cao nang  : Hpax = 23,6 (M)
Hmin = 4,0 (M)
+P0 dai can chinh  : L =10,28 - 23,5 (m)
+ Do dai can phu 1 =72 (m)
+ Tho1i gian : 1,4 phut
+ Van toc quay can : 3,1 v/phut

* Chon cdp cdu doi trong
- Chon cap mém cd cdu trac 6x37+1. Cuong do chiu kéo cua cac soi thép trong
cap 1a 150 kG/mm®, s6 nhanh day cap 1a mot day, day dugc cudn tron dé 6m
chat léy coc khi cau.
- Trong luong can cau la: P=Q.1,1 =7,5.1,1 = 8,25(T)
- Luc xuét hién trong day cap:
P _ 825

n.coso 4J§
"2

Vé&in : S6 nhanh day, 1dy n= 4 nhanh)

S=

=2,06(T)

- Luc lam dut day cap:
R=k.S =6.2,06 = 12,36(T).

Véi k=6 : Hé s an toan day treo.
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—~Gia sir soi cap c6 cudong do chiu kéo bang cap ciu o = 150kg/mm?
R 12360

Dién tich tiét dién cap: F > — = ET0 =82,4mm?
c

Mat khac: F = %z 82,4 = d > 10,24 (mm).

- Tra bang chon cap: Chon cap mém co cau trac 6x37+1, c6 dudng kinh cap
12mm, trong luong 0,41kg/m, luc lam dut day cap S = 5700kg/mm?
- Khi dua coc vao vi tri ép do 4 mit ciia khung dan kin nén ta dua coc vao béng
cach dung cau nang coc 1én cao, ha xuéng dua vao khung dén.
1.5. Thi cong coc thir
Trude khi ép coc dai tra ta phai tién hanh thi nghiém nén tinh coc
1.5.1. Thi nghiém nén tinh hoc
-S6 luong coc thu do thiét ké quy dinh. Téng sb coc cua cong trinh 1a 224 coc,
sO lwong coc can thir 2 coc (theo TCVN 9362-2012 quy dinh ldy bang 1% tong
sO coc cua cong trinh nhung khong it hon 2 coc trong moi trudong hop).
1.5.2. Quy trinh gia tai
- Gia tai trude duoc tién hanh bang cach tac dung 1én dau coc khoang 5% tai
trong thiét ké sau do giam tai vé 0, theo ddi hoat dong cua thiét bi thi nghiém.
Thoi gian gia tai va thoi gian giit tai & cap 0 khoang 10 phut.
- Coc dugc nén theo timg cip, tinh bang % cua tai trong thiét ké.

Thoi gian tdc dung cdc cdp tdi trong

% Tai trong Thot gian % Tai trong Thoti gian
thibtké | giit ti téi thiéu thict k& giit tai tdi thidu
25 1h 100 6h
50 1h 125 1h
75 1h 150 1h
100 1h 200 6h
75 10 phut 150 10 phut
50 10 phut 125 10 phut
25 10 phut 100 10 phut
0 10 phut 75 10 phut
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- Trong qua trinh thir tai coc can ghi chép gi tri tai trong, do 1an, va thoi gian

ngay sau khi dat cap tai tuong tmg vao cac thoi diém sau:

+ 15 phit/lan trong khoang thoi gian gia tai 1h;

+ 30 phat/lan trong khoang thoi gian gia tai 1h dén 6h;

+ 60 phiit/lan trong khoang thoi gian gia tai 16n hon 6h;

1.6. Quy trinh thi cong coc

1.6.1. Pinh vi coc trén mit bing

- Khi bé tri coc trén mat bang cac sai s0 vé do 1éch truc can phai tuan thu theo

cac quy dinh trong bang sau:

D léch trén mdt bang

Loai coc va cach bo tri chung

DJ 1€ch truc coc cho phép trén

mit bing
1. Coc c6 canh hoac duong kinh
dén 0.5m 0.2d
- Khi bd tri coc mét hang 0.2d
- Khi bd tri hinh bing hoic 0.3d
nhom 2 va 3 hang
+ Coc bién 0.2d
+ Coc gilia 0.4d
- Khi bb tri qua 3 hang trén hinh
bang hoac bai coc.
+ Coc bién 5cm
+ Coc gilra 3cm
- Coc don 10cm
- Coc chéng 15cm
2. Céc coc tron rong, dudng kinh tir 8cm
0.5 dén 0.8m Do 1éch truc tai mac trén cung
- Coc bién ctia dng dan d duoc ldp chic chin
- Coc gitra khong vuot qua 0.025D & bén nude

- Coc don du’ﬁi cot N
3. Coc ha qua ong khoan dan (khi
xay dung cau)

(¢ day D- d6 sau cua nudc tai noi lap
ong dan) va £25mm ¢ vung khong
nudc.

S6 coc bi 1éch khong nén vuot qua 25% téng sb coc khi bd tri theo dai, con

khi bé tri cum duéi cot khung khong nén qua 5%.

1.6.2. So dd ép coc
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Coc duoc tién hanh ép theo so d6 khom coc theo dai ta phai tién hanh ép
coc tir chd chat kho thi cong ra chd thoang, ép theo so dd ép dudi cho

mong don va ép theo so do zic zdc cho mong hop khoi.
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1.6.3. Quy trinh ép coc

- Dung hai may kinh vi dat vuéng goéc nhau dé kiém tra d6 thang dimg cia coc
va khung dan.

- Pua may vao vi tri ép lan luot gdm céc budc sau:

+ Van chuyén va lip rap thiét bi ép coc vao vi tri ép dam bao an toan.

+ Chinh may moc cho cac duong truc cia khung may, truc cua kich, truc cua
coc thang ding va nam trong cing mot mat phiang vudng goc véi mat phing
nam ngang. Do nghiéng khong duoc vuot qua 0.5%.

+ Kiém tra lién két c¢d dinh may, xong tién hanh chay thtr, kiém tra tinh 6n dinh
ctia thiét bj ép coc (gdm chay khong tai va chay c6 tai).

+ Kiém tra coc va van chuyén coc vao vi tri trudc khi €p.

+ Dung can truc dé dua coc vao vi tri ép va xép cac khéi ddi trong 16n gia ép.

- Tién hanh ép coc:

+ Khi day kich tiép xtic véi dinh coc thi diéu chinh van ting dan ap lyc, nhiing
giay dau tién ap luc dau tang cham dan déu doan coc cim sau vao dat véi van
téc xuyén <lcm/s. Trong qua trinh ép dung hai may kinh vi dat vudng goc voi
nhau dé kiém tra do thang dimg cta coc lic xuyén xudng. Néu phat hién coc
nghiéng thi dimg lai dé diéu chinh ngay.

+ Khi dau coc cach mat dt (O,3+O, 5)m thi tién hanh st dung mdt doan coc ép
am dé ép dau doan coc cudi cung xudng mot doan 1 m so vi cot thién nhién.

+ Khi luc nén ting dot ngot tic 14 mili coc da gip phai dat cimg hon (hodc gip
di vat cuc bo) lac ndy can phai giam luc nén dé coc c¢6 du kha ning vao dit
ctmg hon (hodc kiém tra dé tim bién phap xt 1y) va giir dé luc ép khong qua
gia tri ti da cho phép.

+ Két thuc cong viée ép xong mdt coc.

* Coc dugc coi 1a ép xong khi thoa man hai diéu kién sau:

- Chiéu dai coc duoc ép sdu vao trong 1ong dit dai hon chiéu dai tdi thiéu va
ngin hon chiéu dai 16n nhét do thiét ké quy dinh.

- Luc ép vao thoi diém cudi cung dat tri s6 thiét ké quy dinh trén sudt chiéu sau
xuyén 16n hon 3d. Trong khoang d6 van toc xuyén phai <lcm/s.

* Ghi chép theo ddi lyc ép theo chiéu dai coc:

- Ghi lyc ép dau tién:
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+ Khi mili coc di cam sau vao dat (0,3+0,5)m thi ta tién hanh ghi céc chi s luc
dau tién. Sau d6 ¢t mdi 1an coc di sdu xudng 1m thi ghi lyc ép tai thoi diém d6
vao s6 nhat ky ép coc.

+ Néu thay dong ho tang 1én hay giam xudng dot ngot thi phai ghi vao nhat ky
thi cong d6 sau va gia tri luc ép thay do6i noi trén

- S6 nhat ky ghi lién tuc cho dén hét d6 sau thiét ké. Khi luc ¢ép tac dung 1én coc
co gia tri béng 0,8P¢p max thi can ghi lai ngay d6 sau va gia tri do.

- Bét dau tlr d0 sau ¢6 ap luc T = 0,8.Pg, nax=0,8.82,944=66,35 T ghi chép luc ép
tac dung 18n coc ing véi timg do sdu xuyén 20cm vao nhat ky. Ta tiép tuc ghi
nhu vay cho téi khi ép xong mét coc.

1.7. Céc sw ¢6 khi thi cong coc va bién phap giai quyét

* Coc bi nghiéng léch khoi vi tri thiét ké:

- Nguyén nhan: Do gip chuéng ngai vat, do miii coc khi ché tao c6 d6 vat khong
déu.

- Bién phép xur Iy: Cho dirng ngay viéc ép coc va tim hiéu nguyén nhan, néu gip
vat can c6 thé dao pha bo, néu do miii coc vat khong déu thi phai khoan din
huéng cho coc xudng ding hudng.

* Coc dang ép xudng khoang (0.5+1)m dau tién thi bi cong, xuat hién vét nut
gdy ¢ vung chan coc.

- Nguyén nhan: Do gdp chudéng ngai vat nén luc ép 16n

- Bién phap xur Iy: Cho dirng ngay viéc ép nhod coc vd hodc gly, thaim do dj vat
dé khoan pha bo sau d6 thay coc méi va ép tiép.

* Khi ép coc chua dén d6 sdu thiét ké, cach d6 sau thiét ké tir 1 d¢én 2m coc d3 bj
chdi, co hién tugng bénh d6i trong gy nén sy nghiéng léch 1am gay coc.

Bién phap xu 1y:

- Cét bo doan coc giy.

- Cho ép chén bd sung coc méi. Néu coc giy khi nén chua siu thi co thé dung
kich thuy luc dé nho coc 1én va thay coc khac.

* Khi luc ép vira dén tri s6 thiét ké ma coc khong xubng nira trong khi d6 Iyc ép
tac dong 1én coc tiép tuc ting vuot qué Py max thi trudce khi dung ép coc phéi

nén €p tai do sau do tur 3 dén 5 1an voé1 luc ép do.
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2. LAP BIEN PHAP THI CONG PAT
2.1. Thi cong dao dat
2.1.1. Yéu cau k¥ thuit khi thi cong dao dat

- Theo thiét ké, cac dai mong trén ép coc (200x200) mm, coc dai 6 m.

- Cong trinh c6 tong cong 48 dai méong.

Trong do:

+ Moéng M1 gdm c6 32 moéng kich thuée (1,0x1,6)m.

+ Mong M2 gom c6 16 méng kich thudce (0,4x1,0)m.

- Khi thi cong cong tac dat can hét sitc cht ¥ dén d6 doc 16n nhat cia mai
déc va viéc lua chon do déc phai hop Iy vi nd anh huong toi khéi luong cong tac
dat, an toan lao dong va gia thanh cong trinh.

- Chiéu rong day hoé dao t6i thiéu phai bang chiéu rong cua két cau cong
v6i khoang cach neo chang va dat van khuon cho ¢é méng. Trong trudng hop
dao c6 mai doc thi khoang cach giira chan két cAu moéng va chian mai dbc tdi
thiéu 14y bang 30cm.

- Trude khi dao dat k¥ thuat trac dac tién hanh cam céc co6t mbc xac dinh vi
tri kich thuéc cac ho dao.

- Cong tac dao dat hd mong duge tién hanh sau khi da ép hét coc.
2.1.2 Bién phap chéng sat 16 h6 dao

Thi cong hé thdng thoat nudc mat dé dam bao mat bang cong trinh khong
bi dong nudc, khong bi ung ngap trong sudt thoi gian thi cong cong trinh. Nén
két hop véi hé thdng thoat nudc mat vinh ciru clia cong trinh theo thiét ké dé tiét
kién vén dau tu xay dung.

2.1.3. Lua chon phuwong an thi cong dao dat

Chon phuong an két hop giira co gi6i va tha cong.

- Do dai chén sau 1,3 m so v&i ¢t tu nhién, cong thém 16p bétong 16t
moéng day 10cm thi chiéu sau hd mong can dao1a 1,3 +0,1=14m (ké ca 16p
bétong 16t) so véi cbt ti nhién. Ta s& dao biang may téi cao trinh 1,25m so véi
cbt thién nhién, con lai s& dao va stra hdé méng bang phuong phap thi cong
0,15m.

- Theo phuong 4n nay s& giam dugc toi da thoi gian thi cong va tao diéu

kién cho phuong tién thuan lgi di lai khi thi cong.
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- Pit dao duoc bang may, xtc 1én 6t6 van chuyén ra noi quy dinh. Sau khi
thi cong xong dai mong, giang mong sé tién hanh san 1ap ngay. Cong nhan thu
cong dugc st dung khi may dao gan dén cbt thiét ké, dao dén dau stra dén day.
Huéng dao dat va huéng van chuyén vudng gbc voi nhau thé hién & ban vé thi
cong mong.

- Sau khi dao dat dén cdt yéu cau, tién hanh dap dau coc, bé chéch chéo cdt
thép dau coc theo diing yéu cau thiét ké.

2.1.4. Tinh toan khéi lwong dao dat

Céac hd méng cach xa nhau nén ta thuc hién dao hdé mong don.

Giai phap dao dat dugc thé hién nhu hinh vé:
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V= %.[ab+(
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- Thé tich dao mong dugc tinh toan theo cong thirc:

“Xdc dinh khéi lwong dit dao:
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Trong do: H: Chiéu cao hé dao.
a,b: Kich thudc chiéu dai, chiéu rong day hé dao .
¢,d: Kich thudc chiéu dai, chiéu rong miéng hd dao.
Tur mat bé’mg dao dat ta xac dinh khoi luong dao dat:

V.=V, —(le +sz)

* Tinh khdi lwong dao dit ao dao Al:

\Y

|

13900 62050

1 3 DAO MAY

1250
1400

DAO MAY

150 1250
1400

50,

\_DAOTHU CONG /

b ] s b il 60650 I
L ] 60680 ]

bbb bbb bbb b b b b L VAT CAT 1-1 WAT CAT 2-2

~ PAOTHUCONG  /

13900
CTTTTTT I e T e T o T
12500
I N O A A A B

1
62050 L

Dao may:

S6 lugng hé dao: 1.

Ta c6 kich thuéc mat hé dao: (cxd) = (62,05x13,9)m

Kich thuéc day hd dao: (axb) = (60,68x12,65)m

Chiéu day 16p dat dao 1a: H=1,25(m) (con lai nao bang vét thu cong 0,15m)
Thé tich khéi dao béng may:

- 129/60,68.12,65-+ (60,68+ 62,05).(12,65+ 13,9) + 62,05.13, 9] = 1021.8(m’)

Ay

Dao thu cong:

S6 lugng hé dao: 1.

Ta c6 kich thude mit hé dao: (cxd) = (60,68x12,65)m
Kich thuéc day hé dao: (axb) = (60,65x12,5)m

Chiéu day 16p dat dao la: H= 0,15 (m)

Thé tich khéi dao tha cong:
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tc(Aq)

0,15
|

Tinh toan twong tu ta c6 bang xac dinh khéi luong dao dit:

TRUGNG DAI HOC DAN LAP HAI PHONG

60,65.12,5+ (60,65+ 60,68).(12,5+12,65) + 60,68.12,65] = 114,5(m®)

Dao may:
. DPéy hé dao Mit hé dao Do sau | Thé tich
Tén So
. a b c d tinh toan | daoV
ho dao | lugng
m m m m m m3
Al 1 60,68 12,65 62,05 13,9 1.25 1021,8
H1 12 55 2,3 6,9 2,3 1.25 214,0
H2 2 4,1 2,3 6,9 2,3 1.25 31,6
Téng khdi luong dao may V,, =V, —(V, +V, ) 776,2
Dao thu cong:
S6 Day céu kién Mit cau kién | Dosau | Thétich
Ton luong a b C d tinh todn | daoV
cAu kién | cau
i m m m m m m3
kién
Al 1 60,65 12,5 160,68 | 12,65 0.15 1145
H1 12 6,9 2,3 55 2,3 0.15 25,66
H2 2 6,9 2,3 4,1 2,3 0.15 3.98
Téng khoi luong dao thu cong V,, =V, —(VHl +VH2) 84,86

Tur tinh toan ta xac dinh duoc:
Tong khoi lwong dao datla :
Viio = Vimayt Ve = 776,2 + 84,86 = 861,06
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> Tinh thé tich dit lip.

Khéi lirong bé téng méng

Kich thudc moéng Khéi luong .
. . Khoi lugng
Tén So i BT lot
) Rong Dai Cao ) BT moéng
mong luwong mong
m m m m3 m3

M1 32 1 1.6 0.8 5.12 40.96

M2 16 0.4 1 0.8 0.64 5.12
Tong 48 5.76 46.08

Khéi lwong bé téng giang mong
Kich thudc giang Khéi luong .

Tén . ) Khoi lugng

s SO BT lot
giang b h L ) BT mong

) luong mong
mon
8 m m m m3 m3

GM1 3 0.22 0.4 59.05 3,9 15.59
GM2 16 0.22 0.6 10.3 3.62 21.75
Tong 19 7.52 37.34

SVTH: POAN DUC VIET - LOP: XD1701D

Khéi lrong bé téng méng va gidng méng:
Vit mongrgitng = Vinong + Viing = 46.08 + 37.34 = 83.42(m°)
Khoi lwong bé téng Iot:
Vist = Vist mong + Vet gidng= 9.76 + 7.52 = 13.28 (m®)
Téng khoi lwong bé téng dai giang va I6p 16t:

Vit = 83,42 + 13,28 = 96,7 (m°)

= Sau khi d6 xong bétong moéng, ta tién hanh ldp hd moéng. Luong dat

dung dé 1ap hé mong 1a:
Viip = Vaao - Vi /K i = 861,06 - 96,7/1,03 = 767,17 (m°).
2.1.5. Lura chon thiét bi thi cong dao dat

2.1.5.1. Chon may dao dat

+ Cap dat dao, muc nudc ngam,;

+ Hinh dang kich thudc, chiéu sau hd dao;

+ bicu kién chuyén chd, chudng ngai vat;
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+ Khéi luong dat dao va thoi gian thi céng
- Dya vao nguyén tic d6 ta chon may dao 1a may dao gau nghich (mot gau),

dan dong thuy luc, ma hiéu EO-3321B1, ¢6 cac thong ) k¥ thuat sau:

q R h H | Trong luong may | ty | A C

Mahigu | (M) | (M) | (M) | (m) (M () | (m) | (m)

EO-3321B1 | 0,5 | 7,5 | 48 | 4,2 14,5 17 | 2,81 3,84

0= 352781 [CAMC HN3230P36D1MJ—YMC|

7,5 TAN

T HT
L

0 \ - — ©
N ?%§%§%?%§%§%?%%?%§%§%?%§%§%?
NV
X R ¥
A DAQ DAT €0 G0N

T ¥ xR

1350 d

l RMAX=7500

Ning suat dao:
N =g ';— na Ky (m¥h)

q = 0,5m’ ( dung tich gau )

ke= 0,8 ( hé sb day gau = dat cap I kho( 0,75 + 0,9)
ki = 1,4 (hé s toi xbp cua dat )

Ky = 0,7 (hé sb thoi gian )

3600
; Tck = lek - kvt . kquay

Nek =
ck

May EO-3322B1 c6 ty = 17 gidy
Goc quay =90° > ky =1
DAt d6 1én thing xe — Kguay = 1,1
T =17.1,1.1 =18,7(s)
S6 chu ky cia may trong 1 gid :
Ny = 3600: 18,7 =192,51(h™)
Ning suét dao:
N = 0,5.(0,8/1,4).192,51.0,7 = 38,502 m%h

Nang suat moi ca:
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N = 38,502 .8 = 308,016 m%ca ( ca may 8 gio)
S6 ca may can thiét dé dao hét dat mong:
V 7762 :
n=—= =25 (ca). Layn’ = 3 (ca).
N~ 308016 2> (- LAy (ca)
2.1.5.2. Thiét ké tuyén di chuyén khi thi cong dat bing may dao

- Ta chon may dao giu nghich ma hiéu EO-3322B1, 1a loai may di chuyén

giat Iui vé phia sau. Tai mdi vi tri ddo mdy dao xubng dén cét da dinh, xe
chuyén dat cho san bén canh, ctr mdi 1an day gau thi may diao quay sang d6
luoén dat 1én xe van chuyén. Chu ky 1am viéc cia may ddao va otd van
chuyén hd tro 13n nhau tranh 13ng phi thoi gian cac may phai chd nhau.

- Tuyén dao thu cong phai thiét ké rd rang, dam bdo thuan loi khi thi cong,
thuan loi khi di chuyén dat, giam téi thiéu quing dudng di chuyén.

Tuyén dao duoc thé hién chi tiét trén ban v& TC- 02.

* So d6 t6 chuc thi cong dao dat mong:

- Sau khi dao xong hé mong bang thu cong va sira lai hd moéng cho bing
phang, dung cao trinh thiét ké, déng thoi thi cong 16p bétong 16t méng, sau
khi chuan bi xong hé moéng thi bat dau thi cong dai coc.

2.2. Thi cong lap dat

2.2.1. Yéu céu k¥ thuit khi thi cong lap dat

- Khi thi cong diap dat phai dam bao dat nén co6 d6 4m trong pham vi khéng
ché.

- Voi dat dap hd mong, néu sir dung dat dio thi phai dam bao chat luong.

- Nén lap dit déu nhau thanh timg 16p. Khong nén 14p tir mot phia s& gy ra
luc dap ddi vai cong trinh.

2.2.2. Khoi lwong dat lap

Khéi luong dat 1ap di tinh toan & trén:

Viip = Viaao - Vit /K i = 861,06 — 96,7/1,03 = 767,17 (m°).

2.2.3. Bién phap thi cong lap dat

- Tién hanh 1ap dat theo 2 phan:
Phan 1: Lap dat hd méng tir day hd dao dén cot mat dat ty nhién.
Phan 2: Ton nén tir c6t mat mit dat ty nhién dén cbt mat nén theo thiét ké.

2.3. Cac sw co thwong gip khi thi cong dao, lap dat va bién phap giai

quyét
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- Pang dao dat, gip troi mua 1am cho dat bi sut 16 xudng day mong.
- Can tiéu nudc bé mat dé khi gdp mua nudc khong chay tir mat xudng hd
dao. Lam ranh & mép ao dao dé thu nudc, phai co ranh quanh cong trinh dé

tranh nudc trén bé mat chay xudng ho dao.

I'I"ﬂi;ll"ll'I.'“I"VI"-I."—I"I.'i':I"‘I"‘I..;i'.l'ni".lb.".i"l'I'"I'
q

h-ingdichuyOn ciia
n-ic

é%; iy

1| L S—

Lr-nhtho,tn-ic 2hégomn-ic
3m,yb-mn-ic 4r-nhch¥nn-ic

- Thoat nudc hd méng don.

- Khi dao gip da "md c6i nam chim" hodc khdi rdn nam khong hét day méong
thi phai pha bo dé thay vao bang 16p cat pha da dam roi dam k¥ lai dé cho
nén chiu tai deu.

3. LAP BIEN PHAP THI CONG MONG, GIANG MONG
3.1. Cong tac chuén bi trudce khi thi cong dai méng
3.1.1. Giac mong

- Trai ludi 6 trén ban vé thanh ludi 6 trén mat hién trudng va toa do cia goc
nha dé gidc méng. Chu y dén sy mé rong do dao doc mai dt.

- dung nhitng coc gd dong sau cach mép dao 2m. Trén cac coc, dong miéng
g6 ¢6 chiéu day 20mm, rong 150mm, dai hon kich thudc méng phai dao
400mm. Pong dinh ghi du tryc cia méng va hai mép mong; sau d6 dong 2
dinh vao hai mép dao da ké dén mai déc

- Cang day thép (d = 1mm) ndi cac dudng mép dao. Liy voi bot rac 1én day
thép cang mép mong nay lam cir dao.

- Phan dao bang may ciing 1y voi bot danh dau vi tri dao.

3.1.2. Pap bé tong diu coc
- Bé tong dau coc duoc pha bd 1 doan dai 0,35 m. Ta st dung cac dung cu

nhu may pha bé tong, duc...
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- Yéu cau cua bé mit bé tong dau coc sau khi pha phai c6 d§ nham, phai v¢
sinh sach s& bé mat dau coc trudc khi d6 bé tong
- Phan dau coc sau khi dap bo phai cao hon ¢t day dai 1a 150 mm.
- Khéi lugng bé tong dau coc dap bo:
Vaiucoe = 0,2x 0,2x0,35x224= 3,14 m®
3.1.3. Thi cong bé tong 16t mong
Bé tong 16t méng c6 khdi lugng nhé V = 13,28 (m®) cuong do thip nén duoc
d6 thir cong két hop voi may tron.
Can cr vao tinh chét cong viéc va tién do thi cong cong trinh ciing nhu chét
lwong bé tong can tron, ta chon may qua 1é c6 dung tich thung V = 250lit, xe
day ma hiéu SB - 30V (theo s6 tay chon mdy xdy dung ctua Nguyén Tién
Thu) c6 cac thong sé nhu trong bang sau:

Cdc théng sé kj thudt ciia mdy trén

Ne | Gocnghiéng| Kich thude
Vv Vv o Trong
Ma . « ... INquay |T tron| Bong | thung (d9) gi61 han
.| thung|Xuat liéu lwong
higu || S iph) | ) | Co | T T ;
(1it) (1it) Tron | DO | Dai Rong Cao |(Tan)
(Kw)
SB-
30V 250 165 20 60 | 41 | 10 50 [1,915159|2,26| 0,8

Nang suat cua may tron qua l&: N =V, K, K, .N,
V_ : dung tich san xuét cua thing tron,m”.

V. =(0,5+0,8)V,,,,, =(0,5+0,8).250/ 1000 = (0,125+0,2) m".

thung —
Léy V, =0,15(m’)

Ky = 0,7 13 hé s6 xuit liéu khi tron bé tong.
Ky = 0,8 1a h¢ s6 st dung may tron theo thoi gian.

3600 . ) :
N, = la s6 mé tron thuc hién trong 1 gio.

ck

Tek = taé vao + tiron * Laé ra

tas vao = 20 (s) 1 thoi gian d6 vat liéu vao thing
teon = 80 (s) 12 thot gian tron bé tong

tse a = 20 (s) 1a thoi gian do bé tong ra.

= T =20+80+20=120(s)
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3600 o
= N, =———=30(mé/gio)
120

= N=V, K, K;N, =0150,7.0,830=252(m*/ h)

Vay trong 1 ca may tron s& tron duogc la: Vi = 2,52 x 8 = 20,16(m°)

13,28

Sb ca may can tron hét khoi luong bé tong 16t 1a: n = 2016 0,66 (ca)

Chon s6 camay la 1 ca.

3.2. Lap phuong an thi cong van khuén, cot thép va bé tdng méng, giing

mong

3.2.1. Tinh toan khdi lwong bé tong

a. Khéi lwong bé tong dai méng, giang méng

Ta c6 bang xé4c dinh khéi lugng bé tong moéng va 16t mong:

Khéi lwong bé téng méng

Kich thuéc mong Khéi luong ..
. Khoi lugng
Tén SO . BT lot
) Rong Dai Cao ) BT mong
mong lwong mong
m m m m3 m3

M1 32 1 1.6 0.8 5.12 40.96

M2 16 0.4 1 0.8 0.64 5.12
Téng 48 5.76 46.08

Khéi lgng bé téng giang mong
Kich thudc giang Khéi luong ..

Tén . Khoi luong

s SO BT 16t
giang b h L ) BT mong

) luong mong
mong
m m m m3 m3

GM1 3 0.22 0.4 59.05 3,9 15.59
GM2 16 0.22 0.6 10.3 3.62 21.75
Tong 19 7.52 37.34

Khéi lirgng bé téng méng va gidng méng:
Vit mongtgiing = Vimong + Viing = 46,08 + 37,34 = 83,42(m°)
Khéi lwong bé téng 16t:
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Vist = Vistmong ¥ Vist gitng= 9,76 + 7,52 = 13,28 (m°)
Téng khoi lwong bé téng dai giang va I6p 16t
Vit = 83,42 + 13,28 = 96,7 (m®)
3.2.2. Lua chon bién phap thi cong méng, giing moéng
3.2.2.1. Phwong phap thi cong bé tong hoan toan biang thi cong

Néu thi cong theo phuong phap d6 bé tong bang thu cong thi tuy ¢6 wu diém
1a don gian va c6 thé tién hanh song song voi viéc thi cong van khuon, cbt thép
mong, dé td chirc theo day truyén. Nhung véi khéi luong bé tong 16n thi sd
luong cong nhan phai 16n méi dam bao dyoc rit ngin thoi gian thi cong, do vay
néu t6 chtrc khong khéo thi s& gdy trd ngai cho nhau dan dén ning sut lao dong
giam, khong dam bao dugc tién do.
3.2.2.2. Phuong 4n thi cong bé tong hoan toan bang may (bé tong thwong
pham)

Viéc thi cong bé téng bang may s& cho ning suit cao, thdi gian thi cong
ngan, tinh co gidi cao. Néu thi cong theo phuong phap nay thi c6 vu diém ndi
bat 12 rat ngan thoi gian thi cong, bao dam k¥ thuat ma tiét kiém dugc nhan lyc.

Pai mong cao 0,8(m); giang mong cao 0,4(m).

Nhu vay s€ tién hanh d6 bétong 1 dot cao 0,8(m) to1 16p giéng.

LAP DAT DOT 2 {

+0.000

-0.450 \
= \
N \
| ol
i

1 DAT TON NEN

L e — L
pd BT HOT 2

450 |

(=]
Yo}
=5

5004

¥

D
(=}
<

EA
B\
Ni% /DO BT BOT 1 p0 BT DOT 1
S18%0) | o) %j\\ // XRF

o £ T A @:
?%%%%%%&%%?
\
| 700 |300] 1000 |300]

* * * : Al *

PHAN DOT THI CONG BE TONG MONG

800
80

10

LAP DAT DOT 1

3.2.2.3. Lwa chon may thi cong thi cong bé tong

a. Chon may bom bé tong
Bé rong mit bang méng cé kich thude (10,3x59,05)m nén dé bé téng dén
moéng xa nhat ta bd tri may bom dit tai vi tri 1/3 va 2/3 chiéu dai va d6 bé

tong doc cong trinh. Chon may bom Putzmeister M43.
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Badng thong ké théng s ky thudt mdy Putzmeister M43

Cu ly van . Chiéu cao A
o Luu lugng | . Cd hat 5 Cong
Ky hi¢u Ap luc chuyén | bom bang .
) Qmax ) cho phép P suat
may 3 Kg/cm max(m) ong
(mh) (mm) | lw
Ngang | DPing Vo1 voi (m)
NCP
60 11,2 | 414 | 39,1 50 21,1 45
700 - IS

Tinh s6 gio- bom bé tong mong:

Khéi luong bé tong phan moéng cong trinh 1a 83,42 (m®). Cu ly 16n nhét theo

phuong ngang : 10,3 (m)

S6 gid bom can thiét:

83,42

60x 0,6

-2,31(h)

Trong d6: 0,6 1a hiéu suét lam viéc cia may bom, thong thuong (0,6 - 0,7)

Dy dinh thi cong trong 1 ngay, do c6 ké dén thoi gian chd bé téng, thoi

gian kiém tra cac thong sd bé tong truéc khi cho phép d6, bd tri to doi thi

cong bé tong hop 1y,...

b. Chon xe vdn chuyén bé tong

Phuong tién van chuyén vita bé tong chon 6 t6 c¢6 thung trdn cac thong so

nhu sau:
Badng thong ké théng s6 ky thudt é té6 Kamaz-5511
Dung
Dung , n £ oan n X . ;| Trong
) A tich Cong | Toc dd |Do cao do| Thoi gian do ,
tich O to . Lo o o luong khi
. .| thung |suat dong| quay | phdiliéu | bé tongra o
thung | coso ) i . ) co bé tong
A 3 nudc | co (W) |[(v/phit)| vao (m) | tnin (phut) .
tron (m”) 3 (tan)
(m’)
Kamaz
6 0,75 40 9-14,5 21,85
- 5511

]

— g
07 ©reM
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O 16 vin chuyén bé téng Kamaz-5511

Tinh s6 xe vdn chuyén bé téng:
Ap dung cong thie: n= %(% ¥ Tj

n: La sd xe van chuyén.

V: Thé tich bé tong mdi xe, V = 6(m°).

L: Poan duong van chuyén tir nha mdy bé tong tdi cong trinh, L =
15(km).

S: Toc do xe, S = 20(km/h).

T: Thoi gian gian doan, T = 10(phut/h).

Q: ning suat may bom, Q = 36(m%h).

36 15 10 =55 (xe)
6 20 60
Chon 6 xe dé phuc vu cong tac bé tong dai va giang mong

83,42

S6 chuyén xe can thiét dé d6 bé tong la: =14 (chuyén).

c. Chon mdy dam

Théng s6 ky thudt ciia mdy dam bé téng

Cac thong sb Pon vi tinh Gia tri
Thoi gian dam bé tong giay 30
Bén kinh tac dung cm 20-35
Chiéu sdu 16p dam cm 20 - 40
Theo dién tich duoc dam m?/h 20
Theo khdi luong bé tong m*/h 6

SVTH: POAN BUC VIET - LOP: XD1701D Trang - 129



PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

3.2.3. Tinh toan cdp pha méng, giing méng
3.2.3.1. Lwa chon phwong an ¢dp pha méng, giing méng

a. Yéu cau ky thudt doi véi cop pha

- Coffa, da gio phai duoc thiét ké va thi cong dam bao do cing, 6n dinh, dé
thao 1ap khong gay khé khan cho viéc dit co thé, d6 va ddm BT.

- Coffa phai duoc ghép kin, khit dé khéng 1am mat nudc xi ming, bao vé
cho bé tong méi d6 dudi tac dong cua thoi tiét.

- Coffa khi tiép xtic voi bé tong can duge chong dinh.

- Tru chéng cta da gido phai dat viing chéc trén nén cimg khong bi trugt va
khong bi bién dang khi chiu tai trong trong qua trinh thi cong.

- Khi 1dp dung coffa da gido duoc sai sé cho phép theo quy pham.

b. Phuong dn chon cop pha hoan toan bang thép

* Uu diém:

- C6 tinh “van nang”, duoc lap ghép cho cac dbi twong két cdu khac nhau:
mong khdi 16n, san , dam, cot, bé...

- Trong luong cac van nho, tAm ning nhat khoang 16 kg , thich hop cho viéc
van chuyén lap, thdo bang thu cong.

- Hé s6 luan chuyén 16n do d6 s& giam duoc chi phi van khuon sau mot thoi
gian st dung.

* Nhwoc diém:

- Vi ¢bp pha thép duge san xuat dong loat theo kich thude dic trung nén khi
gip cac két cau kién trch phuc tap thi khong thé hti cong duoc.

- Véan khuén kim loai gia thanh cao do vay ta phai tang s6 1an luan chuyén
dé giam di gia thanh chung.

Két luan

Tt nhitng phan tich trén va dua vao dic diém cong trinh va don vi thi cong
chon van khudn kim loai 1a hop li nhét:

- Cong trinh ndm trong thanh phd. C6 nhiéu cong trinh thi cong song song
nén van khuén c6 sb lan luan chuyén cao dé giam gia thanh. Dé dam bao cho bé
tong dat chat luong cao thi hé cay chéng van khudn phai dam bao do cung, on
dinh cao

- Pay nhanh tién d6 thi cong, lip dung nhanh chéng, anh hudng truc tiép t6i

tién dg. Vi vay van khudén cot chong can c6 tinh dinh hinh.
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- Vi vy viéc st dung van khuon kim loai két hop van khudn gd cho nhiing vi
tri van khuon kim loai khong thé thi cong duoc 1a hop 1i va thoa méan cac yéu
cau dit ra.
- Chon van khuon thép dinh hinh dugc lién két v6i nhau bﬁng khao chir U
thong qua céac 16 trén cac suon.
Cdp pha kim loai do céng ty NITETSU caa Nhat Ban ché tao.

+ Bo van khuo6n bao gdm:

Cac tam khuon chinh;

Céc tam goc (trong va ngoai);

Céc tAm van khuén nay duoc ché tao bé“mg ton, co suon doc va suon

ngang day 3(mm), mdt khuén day 2(mm).

Céc phu kién lién két : méc kep chit U, chét chir L.

Thanh chéng kim loai.

Cac diac tinh k¥ thuat ctua tim cbp pha dugc néu trong bang sau:

o /] o o /T o o T o o/ o
% 0,4 7
o /] o o/] o o/] o o/ o
7 7/

o | o o | o o |

Badng ddic tinh kj thudt cia tam cop pha phang

Rong Dai Cao MOmen quan Mo6men khang
(mm) (mm) (mm) tinh (cm®) ubn (cm®)
300 1800 55 28.46 6.55
300 1500 55 28.46 6.55
300 1200 55 28.46 6.55
220 1200 55 22.58 4.57
200 1500 55 20.02 4.42
200 1200 55 20.02 4.42
200 900 55 17.63 4.42
150 900 55 17.63 4.3
150 750 55 17.63 4.3
100 600 55 15.68 4.08
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Bang dic tinh ky thuat tdm khudn goc trong

Kiéu Rong (mm) Dai (mm)
75%x75 1500
> 65x65 1200
35x35 900
1800
Ajy%\\/\l\,& 7727 \\IIII 7 7 4 150)(150 1500
o o o o o o o o o o 1200
100x150 900
75
Bdng dic tinh kj thudt tam khuén géc ngodi
Kiéu Rong (mm) Dai (mm)
1800
1500
1 1200
100x100
g 900
150x150
750
600
3.2.3.2. Tinh toan cop pha méng
a. Tinh todan van khuén mong
* Sor do tinh todn:
P % .
tt
© tt,2
q L
Lsn : sn
— :

So dé tinh van khuén dai méng
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Str dung van khuon tiét dién 55x200x1200 1a tdm chinh co6 W = 4,42 (cm?),
t6 hop theo phuong dimg.

Chon x4 sudn ngang tiét dién 8x8 cm, suon dimg tiét dién 8x8 cm.

* Tai trong tac dung:

He¢ 50 tc tt
STT Tén tai trong Cong thuc vuot tai f f
n | kG/m* |kG/m’
1 | Ap lyc bé tong méi do 0. = y.H =2500x 0,7 1,3 1750 | 2275
2 | Tai trong do dAm bé tong | @,° = 200 kG/m? 1,3 200 260
3 | Tai trong do d6 bé tong 05° = 400 kG/m? 1,3 400 520
4 | Tong tai trong q =Q; + max(ds, 92) 2150 | 2795
* Tinh todn theo diéu kién chiu luc cia cép pha:
- Tai trong tinh toan tac dung lén mgt 1 m dai cua van khuodn la:
0" = q" x b = 2795x0,2 = 559(kG/m)
-M6 men 16n nhét trong van khuon la:
M_ = LXIS”Z <RW.y
8
R: Cudng d6 van khudn kim loai, R=2100 (daN/m?).
y=0,9: H¢ sb diéu kién lam viéc cua thép.
- Khoang céach gitra cac thanh suon ngang la:
< \/8.R.W.y _ \/8>< 2100 4,42x0,9 _ 109,34(cm)

q," 5,59

Chon Ly, = 80(cm) (bang véi chiéu cao mong).

* Kiem tra do vong cua van khuon:

Do vong f dugc tinh theo cong thic : f =

5.9
384.E.J

th4
sn

Véi thép ta co: E =2,1.10°(daN/cm?); J = 20,02(cm?)

0 = q° x b = 2150 %0,
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4
o ASxB0 g g545(cm) <
384x2,1.10° x 20,02
[f]:il —ix80 0,2(cm)
400 400
Thoa man diéu kién bién dang, vay khoang céach gitta cdc suon ngang ls,=
80(cm) dam bao.

b. Tinh todn da ngang cép pha mong
Gia thiét da ngang c6 tiét dién 8x8 cm.
* So do tinh todn:
Tinh toan da ngang nhu mot dam lién tuc nhiéu nhip va nhan cic da ding

lam goi tya:

q
LI T T LT,
A R N PR SR PR B PR
N AN
NN
B S Y P B PR

* Tai trong tac dung:
Tai trong phéan bd trén chiéu dai suon ngang:
%, = q%xlg, = 2795 x 0,8 = 2236(KG/m)
9= q"xls, = 2150 x 0,8= 1720(kG/m)

* Tinh todn theo dieu kién chiu luc ciia swon ngang:

M6 men 16n nhét & nhip:

_Galy
Trong do:

[G]g =150kG/ cm?: tmg suét giGi han cta gd.

8.8°

W: M6 men khang udn cia sudn ngang, W = 5 " 85,33(cm’)
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10[c] .W
o< [o], _ [10.150.85,33 75,66(cm)
qs, 22,36

Chon khoang cach gitra cac suon dung Isg = 60(cm).

*Kiém tra theo diéu kién do vong:

_ q[CanSd4
128E.J
Vi gb co:
E: M6 dun dan hoi, E = 1,1.10°(kG/cm?)
3
J: m6 men quan tinh J= bh” = E =341,33(cm*)
12 12
17,2x60°* | 60
= ’ =0,04638(cm = - _— = :
128x11.10° x341,33 (om) <[] =285 = 200" 0-15(cm)

Vay kich thudc suon ngang chon 8x8 cm 1a dam bao.
c. Tinh todn swon ding dé cép pha mong

- Coi suon ding nhu dam gbi tai vi tri cdy chong xién chiu luc tap trung do
suon ngang truyén vao.

- Chon suon dimg bang gd nhom V. Dung 2 cay chdng xién dé chong sudn
dtng & tai vi tri c6 suon ngang. Do d6 suon ding khong chiu udén — kich
thudc suon dung chon theo céu tao: bxh = 8x8cm.

3.2.3.3. Tinh toan cop pha giing méng

a. Tinh toan cop pha

Kich thudc giang méng 16n nhat 13 (220x600)mm.

Pbi véi cop pha gidng ta chi cAn ghép 2 bén thanh, day gidng dd co bétong

l6t.

Chon cdp pha thanh 1a cac loai c6 kich thuéc khac nhau ghép hdn hop vi ¢6

chiéu dai giang khic nhau. Cop pha giang khai trién theo phuong ngang.

Theo chiéu cao thanh giang ta chon 2 tAm (300x1200x55) cho mdi bén, xép

niam ngang theo chiéu dai gidng moéng.

Trong qua trinh thi céng van khudn néu co chd nao thiéu hut ta ding cac

miéng go dé cheén vao cho kin khit.
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]

[T T T T TT] HHHZEL 8 D S
) o ) ©0 © oo0DploOo o o o o o ) ) o0 _Jo ] e e w
: . .

i BCERCFE K %%?%»«?é{w&?%éx&?x@
4 1001220 140

VAN KHUON G\\ANG MONG TL: 1/25

* Sor @6 tinh:

MAT CAT 3 — 3 TL: 1/25
Cop pha thanh giang dugc tinh nhu dim lién tuc nhiéu nhip nhan thanh nep

(@]

+— X—m=

600 600

T

dtng 1am gbi tua.

q
VL P P
\ Lnd | Lnd | Lnd [

Mmax
TN AN
S i\t/&

~_ | 7

So d tinh toan cop pha gidng mong

* Tai trong tac dung:
Tai trong tac dung 1én cdp pha dugc thé hién trong bang sau:

STT Tén tai trong Cong thirc He so vuottai | q” 9 @ 5
n (kG/m?) |(kG/m?)

1 | Apluc BT méidé gy =v.H=2500x0,6 1,3 1500 | 1950

2 [Tai trong do ddm BT | ¢ =20QkG/nr) 1,3 200 260

3 | Taitrongdo d6 BT | df=40qkG/nt) 1,3 400 520
4 Téng tai trong q=q° +maxg, ;) 1900 2470

* Tinh toan cop pha theo kha nang chiu lyc
- Téi trong tinh todn tac dung 1én mdt 1 m dai ciia van khuon la:
0o = q" x b= 2470 x 0,6 = 1482 (kG/m)

-M6 men 16n nhat trong van khuon la:
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tt |2

=% e cRw
10 7

R: Cudng d6 van khuon kim loai, R=2100 (daN/m?).
7 =0,9: Hé s6 diéu kién lam viéc cua thép.

W : M6 men khang uén cta van khuén.

W = Wy + Wao = 2. 6,55 = 13,1 cm®.

- Khoang céach gitra cac thanh suon ngang la:

< 10.R.YV.7/ _ \/le 2100x13,_12xo,9 _129,25(cm)
a, 1482 x10
Chon I, = 60(cm) .
* Kiém tra d¢ vong ciia van khudn:
tc 4
Do vong f dugc tinh theo cong thire : f = q s
128E.J
V6i thép ta co: E = 2,1.10%(daN/cm?);
J=1Jz0 + J3 = 2. 28,46 = 56,92 cm”.
0" = g x b = 1900 x 0,6 = 1140 (kG/m)
4
- 1h4xC0 ~0,0097(cm)< [f]= == _015(cm)
128x2,1.10° x 56,92 400 400

Thoa man diéu kién bién dang, do d6 khoang cach gitta cac sudon ngang ls,=
60(cm) dam bao.
b. Tinh kich thwéc swon dirng va khoang cach swon ngang

* Chon kich thudc swon dung:

Chon suon dimg bang gd nhém V, kich thude: 8x8cm

Chon khoang céch gitta cdc suon ngang theo di€u kié¢n

bén cua suon ding: coi sudon ding nhu dam don gidn cé

nhip 1a cac khoang cach gitra cac suon ngang (lgp). 8

Tai trong tac dung vao swon dung:

gt =qt.L, =2470x0,6=1482(kG / m)

Mé6men 16n nhét trén nhip:

tt|2
Mmax = q 85n
_— Nlmax_ 6'qtt|52n —_— 2
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8.[c].b.h? 8x150x8x8?
= < = =83,12(cm
S”\/ 6.q" 6x14,82 (cm)

Chon khoang cach gitra cac suon ngang lg, = 60(cm)

Kiém tra ¢ véng cia thanh swon dirng theo cong thirc:

tc 4
f:Mg[f]:L_sn
384E.J 400
0Bt od E = . ;_bh® 88 A
Véi gb ta co E=11.10°(kG/cm?); J—?—?—341,33(cm )
4t =qt.L, =1900x0,6 =1140(kG / m)
5x11,4x60* | 60
= ’ =0,0307(cm = = - = _
384x1110° 341,33 (em) <11 =256 = 200~ 225

Thoa mén diéu kién bién dang,do d6 khoang cach giita cac sudn ngang bang

L., =60(cm) 1a dam bao.

* Tinh kich thwdc swon ngang

- Coi sudn ngang nhu dam gbi tai vi tri cdy chdng xién chiu luc tip trung do
sudn ding truyén vao.

- Chon suon ngang bang gd nhom V. Dung cay chdng xién dé chdng suon
ngang & tai vi tri c6 sudn dung. Do d6 sudn ngang khong chiu udén = kich

thuGe suon ngang chon theo cau tao: (bxh)=(8x8)cm.

3.2.3.4. Tinh toan cop pha c6 méng
Kich thuéc van khudn c6 méng dién hinh 1a (220x500) mm
Chiéu cao cb moéng: 0,5 + 0,45 = 0,95 (m).
+So db tinh :
Xem van khuén cd mong lam vi¢c nhu mot dam lién tuc chju tai trong tac
dong phan bd déu va dugc ké 1én cac gdi tua 13 cac gong cot. Vay tinh toan
van khuon co cot 1a tinh todn khoang cach giita cac gong cot.

- Xac dinh tai trong.

tc tt

STT | Tén tai trong Cong thuc n (k (_g/mz) (kCg/mz)
1 | Ap luc bétong dé % =rH 13 | 1750 | 2275
' =2500.0,7
2 | Taitrong do d6 bétong | 0y =200kG/m* | 1,3 | 200 260
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bang bom

g, =200kG/ m?

3 | Tai trong do dam bétong 1,3 | 200

260

4 Téng tai trong q=q, + max(q,;d,) 1950

2535

IR

Bla
o~

475
475

475

o
a, =
10

L 1

wwwwwmwwmwww
9£O
AN
AN £ s
|

* Tinh toan theo diéu kién
(220x1200x55)mm:

5
5
=
7
a
=.
=
=3
(@]
(@)
=
o

- Tai trong tinh toan, ti€u chuén tac dung Ién 1 tdm van khuon la:

0, =q".b=2535.0,22 =557,7(kG/ m)
d; =0°.b=1950.0,22 = 429(kG/ m)

- M6 men 16n nhat trong van khuon la:

Q.12
M_ =—"2<RyW
10
Trong do:
+ R: Cuodng d6 cua van khudn kim loai R = 2100 (kG/cm?)
+ vy=0,9: hé s diéu kién 1am viéc
+W:M6 men khéng udn cta van khuon, ta c6 Wy=4,57 cm®
10.RW.y  [10.2100.6,55.0,9
= | < =
’ q, 5577

BG tri gong giita c6 mong, chon: ly=47,5cm.

=124,45(cm)

* Kiém tra theo diéu kién bién dang:
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q, 0y I,

< -

T 128.EJ [f]- 400
V6i thép ta co: E =2,1.10° kG/ecm?; tAm 220 ¢6 J = 21,02 cm”

! I

_ 4, 29.476,5 —0,0039 < [f] o 47,5
128.2,1.10°.21,02 400 400
Vay khoang cach gitra cac gong Iy = 47,5 cm la dam bao.

=0,11875

3.2.4. Bién phap gia cong va lip dung van khudén moéng, giing méng
-Van khuén dai coc dugc ché tao sin thanh tung modun theo tirng mat bén mong

vitng chac theo thiét ké & bén ngoai hé méng.
~ Dung can céu, két hop voi thi cong dé dua van khudn tdi vi tri cua ting dai.
~ Khi cau lap chu ¥ nang ha van khuon nhe nhang, tranh va cham manh gay

bién dang cho van khuon.
~ Can ct vao mdc trac dac trén mit dat , cing day l1ay tim va hinh bao chu vi

cua tirng dai.
- Ghép van thanh hop
~ Xéc dinh trung diém cac canh van khudn, qua cac trung diém dé déng 2

thuéc gd vuong goc véi nhau tha doi theo day cing xac dinh tim cot sao cho

cac canh thude di qua cac trung diém trung v6i diém dong cua doi
— Cb dinh cac tAm van khudn véi nhau theo ding vi tri thiét ké béng coc cftr,

neo va cay chong.
~ Kiém tra chat luong bé mat va 6n dinh caa van khuon.
~ Dung may thuy binh hay may kinh vi, thu6c ,day doi dé do lai kich thudc,

cao do cua cac dai.
~ Kiém tra tim va cao trinh dam bao khong vuot qua sai sé cho phép.

- Khi van khuon di lip dung xong, phai tién hanh kiém tra va nghiém thu theo

céc diém sau:
+ D06 chinh x4c ctia van khudn so véi thiét ké
+ D0 chinh xéc cta cac bu long neo va cac b phan lép dat san cung van khuon.
+ D0 chat, kin khit gitra cac tam van khuon va gitra van khudn vdi mat nén.
+ Do viing chac cua van khudn, nhéat 13 & cac chd ndi.

3.2. 5. Bién phap gia cong va lip dwng c6t thép

a. Gia cong cot thép
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- Gia cong cbt thép phai duoc tién hanh ¢ khu vire riéng, xung quanh c6 rao
chdn va bién bao.

- Cat,udn,kéo cdt thép phai dung nhitng thiét bi chuyén dung, phai co bién
phap ngin ngira thép vang khi cat c6t thép c6 doan dai hon hodc bang 0,3
m.

- Ban gia cong c6t thép phai duoc ¢b dinh chic chin, néu ban gia cong cdt
thép c6 cong nhan lam viéc ¢ hai gia thi & gitta phai c6 ludi thép bao vé
cao it nhat 1a 1(m). Cot thép di 1am xong phai dé dung chd quy dinh.

- Khi nin thang cdt thép tron cudn bang may phai che chin bao hiém ¢ truc
cudn trudc khi mé may ,ham dong co khi dua dau ndi thép vao truc cudn.

- Khi gia cong cbt thép va 1am sach ri phai trang bi day dii phuong tién bao
v€ ca nhan cho cong nhan.

- Khong dung kéo tay khi cat thanh thép thanh cac miu ngan hon 30 cm.

- Trude khi chuyén nhimg tam ludi khung cdt thép dén vi tri 1ap dat phai
kiém tra cac mbi han, nut bude .Khi cit bé nhitng phan mép thira ¢ trén cao
cong nhan phai deo day an toan, bén dudi phai cé bién béo . Khi han cdt
thép cho can tuan theo chit ché quy dinh ctia quy pham .

- Budc cot thép phai dung dung cu chuyén dung, cAm budc bang tay thép
trong thiét ké .

- Néi thép : viéc nbi budc (chong 1én nhau) dbi voi cac loai cong trinh dugc
thuc hién theo quy dinh cua thiét ké. Khong ndi ¢ chd chiu lyc 16n va chd
ubn cong. Trong 1 mat cat ngang cta tiét dién ngang khong qua 25% tong
dién tich cta cot thép chiu luc dbi voi thép tron tron va khong qua 50% ddi
voi1 thép co go.

Viéc ndi budc phai thoda min yéu cau: Chiéu dai ndi theo quy dinh cua
thiét ké, dung day thép mém d = 1(mm) dé ndi, can budc & 3 vi tri: gitta va
2 dau.

b. Lip dung cot thép

- Sau khi d6 bé tong 16t mong khoang 2 ngay ta tién hanh dat ¢t thép dai
mong

- Cbt thép dai dugc gia cong thanh ludi theo thiét ké va duoc xép gan miéng
hao méng. Cac ludi thép nay duoc can truc thap cau xudng vi tri dai mong.

Cong nhan sé& diéu chinh cho ludi thép dit dung vi tri ciia n6 trong dai.
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3.2.6. Nghiém thu truéc khi do bé tong
Sau khi d3 ldp dit cdt thép vao cong trinh, trudc khi tién hanh d6 bé tong tién
hanh kiém tra va nghiém thu thép theo cac phan sau:
+ Hinh dang, kich thudc, quy cach cua cdt thép.
+ Vi tri ctia ot thép trong ting két cau.
+ Sy 6n dinh va bén chéc cua cbt thép, chat lugng cac mbi ndi thép.

+ SO lugng va chat luong cac tam ké lam dém gitra co6t thép va van khuon.
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3.2.7. Cong tic bétdng mong va giing mong
a. Cong tic chudn bj
- Chi duoc phép d6 bé tong khi cbt thép, cbt pha va da gido da duoc thi cong
dung thiét ké, dugc hodi déng nghiém thu ky bién ban va cho phép do bé
tong
- Chuén bj daydu cac loai may méc va dung cu phuc d6 bé tong,phai kiém tra
su hoat dong cua cac loai may thi cong
b. Nguyén tic do
- Chiéu cao roi tu do khong duoc qua 1,5(m) dé tranh phan tang, khi chiéu
cao 16n hon 1,5m can str dung dng voi hay mang nghiéng,mé ctra d6 bé
tong.
- D6 tir xa vao gan.
-V6i cac khdi 16n ta d6 thanh nhiéu 16p.
c. Bién phap dé bé tong mong
Sau khi kiém tra xong thi bat d¢au d6 bétong dai coc co chiéu day bétong 16n
nén phan d6 nhiéu 16p, mdi 16p day tir 20-30(cm). Dung bétdng bom tryc tiép
vao dai coc. Cong nhan tha dam dui xudéng dam bétong, thoi gian dam tai
mdi vi tri 1a 25s.
* K§ thudt dé dam bétong:
- Trudc hét dam béténg 13 dé bétong dic chic, dong nhat tao diu kién cho
bétdong bam chic vao cbt thép.
- Doi v6i dam dui:
+ Khi ¢dm chay dam dé vudng goc voi mit bétong.
+ Pam 16p sau cdm vao 16p trude 5(cm).
+ Thoi gian dam tai 1 vi tr tr 15 - 30 giay.
+ Cho may chay trudc khi ha ddm va rit dim ra khoi bétdong mai duogce tat
may.
+ Khoang cach gitra hai 1an ¢dm < 1,5r.
+ Vi tri ddm cach van khuon 13 2d <1< 1,5r.
3.2.8. Bio dudng bé tong
- Cong trinh thi cong tai Lao Cai thudc viing I-A theo ban d6 phan ving khi
hau bao dudng bé tong, thi cong vao khd nén thoi gian bao dudng bé tong

t6i thiéu phai 3 ngay.
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- Lan dau tién tudi nude cho bé tong 1a sau 4h khi d6 bé tong. Hai ngay dau
ctr sau 2 tiéng dong hd tudi nudc mot 1an. Nhitng ngay sau d6 cu 3 -10
tiéng tudi nudc 1 1an tuy theo diéu kién thoi tiét.

3.2.9. Thao do van khuoén mong

- Van khuon thanh mong sau khi d6 bé téng 1 - 1,5 ngay khi ma bé téng dat
cuong do 25(kG/cm®) thi tién hanh thao d& van khudn thanh méng. Viéc
thao d& tién hanh nguoc v6i khi lap dung, c6 nghia cai nao lip sau thao
trude con cai nao lap trude thi thao sau.

- Khi thdo van khudn phai c6 bién phép tranh va cham hodc chéan dong lam
hong mat ngoai hoac sut mé cac canh goc cua bé tong va phai dam bao cho

van khuon khong bi hu hong.
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B. THI CONG PHAN THAN
(Thi cong cot tang 4, dam, san ting 4)

1. Giai phap cong nghé
1.1. Van khudn, ciy chong
Str dung gido PAL do hing Hoa Phat ché tao.
* Uu diém ciia gido PAL:
- Gido PAL 1a mot chan chdng van ning bao dam an toan va kinh té.
- Gido PAL c6 thé sir dung thich hop cho moi cong trinh x4y dung v6i nhitng
két cau nang dat ¢ do cao 16n.
*Cdu tao gido PAL:
- Gido PAL duoc thiét ké trén co so mdt khung tam giac dugc lap dung theo
kiéu tam giac hodc ttr gidc cung cac phu kién kém theo nhu:
+ Phan khung tam giéc tiéu chuan.
+ Thanh gidng chéo va giang ngang.
+ Kich chén cot va dau cot.
+ Khép nbi khung.
+ Chot gitr khép ndi.
* Trinh tw ldp dung:
- Pt bo kich (gom dé va kich),lién két cac bo kich voi nhau bang giang nam
ngang va giang chéo.
- Lap khung tam giac vao timg bd kich, didu chinh cic bo phan cudi cua
khung tam giac tiép xuc véi dai ¢ canh.
- Lap tiép cac thanh nam ngang va giang chéo.
- Long khép nbi va 1am chat chiing bang chét gitr. Sau d6 chong thém mot
khung phu 1én trén.
- Lip cac kich d& phia trén.
Toan bo hé thdng cua gia d& khung tam giac sau khi lip dung xong c6 thé
diéu chinh chiéu cao nho hé kich dudi trong khoang tir 0 dén 750 mm.
* Trong khi ldp dung chdn chong gido PAL cdn chii y nhitng diém sau:
- Lap cac thanh gidng ngang theo hai phuwong vudng goc va chéng chuyén vi
bang giang chéo. Trong khi dung lap khong duoc thay thé cac bd phan va

phu kién cua gido bang cac d6 vat khac.
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[T

1500
1800+3300

s i

l 1200 [

gi, o minh khai | enex
Cau tao khung gido thép
* Chon cdy chong
St dung cdy chong don kim loai LENEX. Dua vao chiéu dai va strc chiu tai
ta chon cdy chong V ciia hing LENEX c6 cac thong sb sau:

Théng s6 vé cdy chong V ciia hing LENEX

o ... | Chiéudai | Stcchiu | Stc chiu
Chiéu dai . . ) Trong
Lnax Linin P A doan di€u | tai max tal max
(mm) (mm) | OMETEN L ik | KhiL.e | KhiLog | O"8
(mm) min max (kG)
(mm) (kG) (kG)
3300 1800 1800 120 2200 1700 12,3

1.1.2. Phwong an st dung van khuon
a. Muc tiéu:
- Pat duoc mirc do luan chuyén van khuon tt.
b. Bién phap:
- Str dung bién phap thi cong van khuon hai ting rudi (2,5 ting) c6 ndi dung
nhu sau:

+ B4 tri hé cdy chong va van khuén hoan chinh cho 2 tang (chdng dot 1),
san ké dudi thdo van khudn sém (bé tong chua di cuong do thiét ké)
nén phai tién hanh chéng lai (voi khoang cach chéng lai - gido chéng
lai).

+ Cac cot chong lai 14 nhimg thanh chdng thép c6 thé ti diéu chinh chiéu

cao, ¢ thé bd tri cac hé giang ngang va doc theo hai phuong.
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1.2. Giai phap tong thé thi cong bé tong
1.2.1. Thi cong bé tong cot
a. Khéi lwong bé téng cét cho 1 tang (tang 4)

Bang khoi lwong bé tong cot tang 4

Kich thudéc 54 Khoi lwong
0
STT Cot Rong | Dai | Cao bé tong
lwong
m m m m3
1 C1l 022 | 0.22 | 3.35 16 2.6
2 C2 0.22 04 | 3.0 16 4.22
3 C3 0.22 04 | 30 16 4.22
Tong 48 11.04

b. Phuong tién van chuyén bé tong
Vi khbi luong bé tong cot ting 4 can d6 nho (11.04 m® ) ta chon phuong an
d6 bé tong thu cong.
c. Phuong tién vdn chuyén nhdn céng, cdc vit lidu roi, van khudn, cot thép
Chon mady vdn thang:
Van thang dugc su dung dé van chuyén cao. St dung 1van thang léng va 1 van thang tai.
- Viin thing long:
Van thing 16ng st dung loai MGP-1000-110, cu coc thung sb sau:
+ Strc ndng 1(T)
+ Cong suat dong co 22(kW)
+ D¢ cao nang 110(m)
+ Tam véi R = 1,5(m)
+ Chiéu dai san cabin 1,9(m)
+ Trong lugng may: 36(T)
+ Van téc ndng: 38(m/phyt)
- Van thang tai:
Van thang tai st dung loai st dung van thang
PGX- 800 - 16, c6 cac thong sb sau:
+ Surc nang 800(kG ).
+ Cong suat dong co 3,1(kW).
+ D3§ cao nang 50(m).

+ Chiéu dai san vén tai 1,5.
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+ Tam v6i R = 1,3(m).
+ Trong lugng may: 18,7(T).
+ Van tdc nang: 16(m/phut).
1.2.2. Thi cong bé tong dam san
a. Khoi lwong bé téng dam san cho 1 tang (tang 4)
Bdng khoi lwong bé téng dam tang 4

‘ Kich thude (m) K}];Oél tgﬁ;g
STT Dam .
Rig | Ceo | e
1 | DI (truc A) 0.22 0.25 52.92 2.91
2 | D2 (tryc B) 0.22 0.25 52.92 2.91
3 | D3 (tryc C) 0.22 0.25 52.92 2.91
4 | D4 (dam phuy) 0.22 0.20 45.36 2.0
5 | D5 (khung AB) 0.22 0.25 38,24 2.1
6 | D6 (khung BC) 0.22 0.60 112 14.7
7 | D7 (cAu thang) 0.22 0.60 6,56 0.86
Tong 28.39

Dién tich san tang 4: 9,5. 56,250 - 2. 5,3. 4,0 = 491.9 (m°)
Chiéu day san: 0,1 (m).
Khéi lugng bétong san ting 4: 491.9. 0,1 =49.19 (m°)
Tong khoi lwong bé téng dam san tang 4.
28.39 +49.19 = 77.58 (m°)
b. Phwong tién vin chuyén
bé tong dam, san ta dung phuong an st dung bé téng thuong pham ding may
bom bé tong.
c. Lwa chon may bom bé tong
Chon may bom Putzmeister M43 c6 céac thong sd k¥ thuat da trinh bay ¢ muc
"Thi cong phan ngam".

Bdng thong ké théng s6 ky thudt mdy Putzmeister M43

Cu ly van . Chiéu cao A
Ky hiéu Luu lugng Ap luc chuyén o ha:[ bom bing C013g
. Qmax 2 cho phép X suat
may (m*/h) Kg/cm max(m) (mm) ong K
Ngang | DPing Vo1 voi (m)
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M43 60 112 | 414 39,1‘ 50 ‘ 21,1 ‘ 45

Tinh s6 gio- bom bé tong dam san:
Khéi luong bé tong 1a 77.58 (m°).
77.58

60x0,4

Trong do: 0,4 1a hiéu suét lam viéc cua may bom, thong thuong (0,4 - 0,6)

S0 gio bom cén thiét: =3,23(h)

Luwa chon va tinh todn s6 xe ché bé tong
Chon xe chd bé tong c6 thung tron ma hiéu SB-92B c6 cac thong so ki thuat
d4 trinh bay ¢ muc "Thi cong phan ngim".

* Tinh s6 xe vin chuyén bé tong
r ) L
So xe van chuyén: n= % —+T
vV (S

Vi, V: Thé tich bé tong mbi xe V = 6(m°)
L: Poan dudng van chuyén tir nha may bé tong t6i cong trinh 14 L =
15(km)
S: Téc d6 xe S = 20(km/h)
T: Thoti gian gian doan T = 10(phut/h)
Q: Ning suit may bom Q = 0,4.60=24(m*h)

_24(15 10) o
~ 6120 60

Chon 4 xe dé phuc vu cong tac bé tong dim san tang 4.
S6 chuyén xe can thiét dé d6 bé tong dam san tang 4 1a:

N —%58 =12,93 chuyén. Lay 13 chuyén.

2. Tinh toin van khudn cdy chong cho cong trinh

2.1. Tinh toan van khuon, cay chong xién cho cot

2.1.1. Céu tao van khudn cot
2.1.2. So’ @6 tinh toan

* T6 hop cop pha cét.
Chiéu cao cot tﬁng 41a3,7m

Cot ndm dudi dAm cao 0,35 m = Chiéu cao cOt tinh toan 1a 3,25 m.
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Cot nam dudi ddm cao 0,7 m = Chiéu cao cOt tinh toan 1a 3,0m.
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Bang t6 hop cdp pha cot:
Cot tiét dién (220x400)mm
Cbp pha ding 7 Cop pha goc ngoai
Canh 220mm Canh 500mm dé€ lién ket 4 gboc canh cot
4 tam (220x1500x55) | 8 tam (200x1500x55) 8 tam (100x100x1500)
Cot tiét dién (220x220)mm
Cop pha ding 7 Cop pha goc ngoai
Canh 220mm Canh 220mm d¢ lién két 4 goc canh cot
4 tAm (220x1500x55) | 4 tdm (220x1500x55) 8 tAm (100x100x1500)

Nhitng doan thiéu hut ta dung gd chén dé dam bao khong lam mét nudce xi

mang khi d6 bé tong.

Ta tinh toan cbp pha cho cot (220x400) mm.
* So do tinh

Cop pha cot tinh toan nhu mot dim lién tuc nhiéu nhip nhan cac gong lam

g6i tua. Ta c6 so do tinh nhu hinh v&:

—q
—
qL/g =
—
k T — _r
[
2.1.3. Tai trong tac dung
H¢ s6 tc tt
STT Tén tai trong Cong thtrc Vuot tai . a
n kG/m® | kG/m?
1 |Ap luc bé tong d6 0:° =y . H=2500.0,7 1,3 | 1750 | 2275
2 |Tai trong do dam bé tong  |0,° = 200 kG/m? 1,3 200 260
3 Zgrll;‘-’ng do do b tong thi,  _ 54 /2 13 | 200 | 260
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q = g: + max(qz, 9s)

1950 | 2535 |

2.1.4. Tinh toan theo diéu kién chiu ap luc

Kiém tra cho 1 tdm van khuén kich thudc (55x220x1500):
Oo" = q" . b =2535x0,22 = 557,7 (kG/m)

Mo men 16n nhat trong van khuon la:

qbtt ><I 2

_ 7 CRW.
10 4

Khoang céch giira cac thanh sudon ngang la:

L < \/10.R.¥v.y
g,

Chon 1y = 75(cm) 1a woc s6 clia tim van khuon 1,5(m)

5,577

2.1.5. Kiém tra theo diéu kién d9 vong

Do vong f dugc tinh theo cong thurc :

tc] 4
qb Ig

"~ 128E.J

V6i thép ta co: E = 2,1.10%(kG/cm?); Jop = 21,02 (cm®)
0 =q°.b=1950x 0,22 =

429 (KG/m)
4,29 x 75*

=

[1]= 5ol =4

T 128x2.1.10° x 21,02

= x75=0,1875(cm)
400

\/10>< 2100x 4,57x0,9

=0,024 (cm)

=124,45(cm)

Vay cbp pha 220x1500 ¢am bao vé diéu kién do vdng voi khoang cach gong

la 75(cm).

2.1.6. Kiém tra kha niing chiu luc ciia ciy chdng xién

So d6 lam viéc ctua cay chong xién cho van khuon cdt nhu hinh veé:
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> >
= [
= [
= [
Ra
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— -
—— | P
= =
ey et
N—— =
s |
N L) o
%)
v
L ——— L

Do tinh toan v6i van khuén cot ting 4 c¢6 chiéu cao H=11,7(m) > 10 (m)
— Khi tinh toan van khuén cot can ké toi anh hudng cua ap luc gid 1én hé
théng van khuon.
Tra bang nd1 suy: k= 1,2 (tng v61 do cao Z=11,7 (m)).
C: Hé s khi dong, 14y véi gio day C, =0,8; gi6 hut C,=0,6; tongC=1,4.
Ta co:
Ap luc gio day 1a 0y =1,2x55x1,2x0,8x0,22 =13,94(kG / m)
Ap lyc gi6 hitla: g, =1,2x55x1,2x0,6x0,22=10,45(kG / m)
Tong tai trong tac dung 1a: q=q, +q, =13,94+10,45 = 24,39(kG / m)
Khi tinh toan 6n dinh cac cdy chdng ta chi tinh v6i 50% tai trong gi6 tac
dung 1én cot:

q" =50%xq = 50% x 24,39 =12,195(kG / m)

Chiéu 1én phuong ngang ta c6: qxH—Pxcosa=0

p_UxH _12195x(39-035) ¢ o)) [p]-1700kG
cosa cos45°
(o: Goc nghiéng cay chdng so véi phuong ngang o = 45°)

Vay cdy chéng don dam bao kha nang chiu lyec.

Str dung cay chéng don ctia hing LENEX ché tao 1a dam bao.
2.2. Tinh toan van khudn, ciy chdng d& dam

C6 nhiéu loai dam v6i kich thuée khac nhau, ta tinh cho 1 dAm chinh dién

hinh dam kich thuéc 220x700 mm.
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@ c© cheng b»ng gi, o pal

2.2.1. Tinh toan cop pha thanh dim

2.2.1.1. So dd tinh

Chiéu cao dim tinh toan: 700 mm

Chiéu cao san: 100 mm.

= Chiéu cao thanh dam ghép cbp pha la: 700 - 100 = 600 mm.

700

@ ®udéc ® v,nkhu«n®, ysun

@ ®ungang ® v, n khu«n ® y dCm
@ c© chéng b»ng nei 10x10cm

@ ceppha®, ydCm

@ ®ungang ® v, n khu«n spn

v, n khu«n sun

@ Sun

\
\
\
\
\
| @ cépphathpnh dCm
\
\
\
\
\

®udéc ® c«ppha® ydCm

Cép pha thanh dam tinh toan nhu moét dim lién tuc nhiéu nhip nhan cac suon

dting 1am gbi tua, stt dung 2 tAm van khuén 300x1200x55 ghép mdi bén

thanh dam.

Ta c6 so dd tinh nhu hinh vé

|

| |

J

Lnd

-
£,

Lnd

2,

|

|
TN

gw
W

M

10

2.2.1.2. Tai trong tac dung

4 TS

H¢ s0 tc tt
STT Tén tai trong Cong thirc vuot tai| a
n | kG/m* [kG/m?
1 |Ap luc bé tong dé 0:°=v.H=2500.0,7 | 1,3 | 1750 | 2275
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2 |Tai trong do dAm bé tong | g, = 200 kG/m? 1,3 200 260
3 |Tai trong do d6 bé tong 05" = 400 kG/m? 1,3 400 520
4 |Tong tai trong q =gy + max(qy, gz 2150 | 2795

2.2.1.3. Tinh toan theo diéu kién chiu ap luwc
Chiéu cao thanh dam ghép cbp pha la: 700 - 100 = 600 mm.
- Téi trong tinh todn tac dung 1én mdt 0,6 m dai cia van khuon la:
O =q" x b=2795x 0,6 = 1677 (KG/m)
-M6 men 16n nhét trong van khuon la:

tt 2
- % <RW.y

R: Cuong d6 van khuon kim loai, R=2100 (daN/mZ).
7 =0,9: Hé s6 diéu kién lam viéc cua thép.

W : M6 men khang uén cua van khuén.

W= Way + Wao = 2. 6,55 = 13,1 cm®.

- Khoang cach gitra cac thanh suon ngang la:

L < 10.R.YV.7/ _ \/10>< 2100 13,EI;>< 09 _ 121,51(cm)
a, 1677x10
Chon 1,4 = 60(cm).
2.2.1.4. Kiém tra theo diéu kién do vong
tc 4
Do vong f dugc tinh theo cong thac : f = s
128E.J
V6i thép ta co: E = 2,1.10°(daN/cm?);
J=Jg0 + J30 = 2. 28,46 = 56,92 cm”.
0o = x b = 2150 x 0,6 = 1290 (kG/m)
4
- 12’9X660 =0,0109(cm)< [f]:izﬂzo,ls(cm)
128x 2,1.10° x 56,92 400 400

Vay cbp pha 300x1200 dam bao vé diéu kién d6 vong voi khoang cach cac

suon ding 1a 60(cm).
2.2.2. Tinh toan cop pha day dam
2.2.2.1. So' d6 tinh
Kich thuéc dam 220x700 mm

Van khudn day dam st dung van khuon kim loai ,dung tam 220x1200 dugc

tua 1én cac thanh da gd ngang cta hé chéng day dim (da ngang ,da doc , gido
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PAL). Cdp pha day dam tinh toan nhu 1 dAm lién tuc nhiéu nhip nhan cac da
ngang 1am gbi tua.

2.2.2.2. Tai trong tac dung

Hé sb qtc tt
STT Tén tai trong Cong thirc Vuot tai q
n | kG/m* | kKG/m®
Trong lugng ban than e . _
1 van khudn J: =0o=39 1,1 39 43
Tai trong do ban than
2 arer ” 02° = yerer.h= 2600.0,7] 1,2 | 1820 | 2184
3 | Tai trong do d6 bé tong 05" = 400 kG/m? 1,3 400 520
4 | Iaitrong dodam 0.° = 200 KG/m? 1,3 | 200 | 260
Bé tong
5 | Taitrong dongutiva 0<C = 250 KG/m? 13 | 250 | 325
dung cu thi cong
6 Tél’lg tai trong Q =01+tQ02t+tQ03+Qst(Qs 2709 3332

2.2.2.3. Tinh toén theo diéu kién chiu luc
0" = q" . b =3332x0,22 = 733,04 (kG/m)

t 2

. i
M6 men 16n nhat trong van khuén chonla: M = qbl—Odn <RW.y

chon
Trong do:
R: Cudng d6 cta van khuon kim loai R = 2100(kG/cm?)
y = 0,9 : hé s6 diéu kién lam viéc
W: M6 men khang udn cia van khuén W = 4,57 (cm®),
Khoéng céach gitra cac thanh suon ngang la:

\/lo.R.W.y Jle 2100x 4,57 0,9
I—dn < =

=108, 55(cm)

q," 7,3304

Chon lg, = 60(cm) 13 udc s6 cta tim van khuon 1,2(m).

2.2.2.4. Kiém tra theo diéu kién do vong

th 4
b g
128E.J
V6i thép ta co: E =2,1.10%(kG/cm?); J = 21,02(cm?)

0o° = g . b = 2709x0,22 = 596(kG/m)

Do vong f dugc tinh theo cong thic : f =
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_ 5,96%60*
128x2,1.10° x 21,02

=0,0137 (cm) <

[f]=—~ 1= x60=015(cm)
400 400

Vay van khuon 220x1200 dam bao vé diéu kién do vong véi khoang cach da
ngang 1a 60(cm).
2.2.3 Tinh toan da ngang d& dim
2.2.3.1. So do tinh
Tinh toan da ngang d& dim nhu mot dam don gian nhan cac da doc lam gbi
tua.
2.2.3.2. Tdi trong tinh todan
P =q"%. lgn + 2.n.(hg - hg) . 0o . lun
=733,04 x 0,6 + 2x1,1 x(0,7 - 0,1) x 39 x 0,6 = 470,71(kG)
Pe=q% . lgm+2.(hg- hy) . 0o lan
=596 x 0,6 +2x (0,7-0,1) x 39 x 0,6 = 385,68(kG)
Mumaxa = P lgg /4 = 470,71x 1,2/4 = 141,21(kGm)
Chon kich thudc da ngang 1a 10x12 cm
Qo =N . 7. b.h=1,1x600x 0,1 x0,12 = 7,92 kG/m = 0,0792(kG/cm)
Qor° = g - b.h =600 x 0,1 x0,12 = 7,2 kG/m = 0,072(kG/cm)
Mpmacz = Oot - 144/8 = 0,0792 x 120° / 8 = 142,6(kGcm)
Muax = Mmaxt + Mmaxe = 14121 + 142,6 = 14263,6 (kGcm)
Trong d6: y4trong luong riéng cia gd
bxh® 10x12°
.
[6] = 150(kG/cm?) ting sut cho phép cua gb.

W = =240(cm®)

n: hé s6 vuot tai, n=1,1.
2.2.3.3. Kiém tra diéu kién chiu luc
M, 142636

W 240
Viy da ngang d& dam bang gd co kich thudc 10 x12 cm dam bao vé kha

=59,43(kG/cm?) < [c] = 150(kG/cm?)

nang chiu lyc.
2.2.3.4. Kiém tra theo diéu ki¢n dj vong
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Tacod: f=1f;+1

1 p“ly _1 385,68x 120°
1748 EJ 48 1,1105><1440

- 13, 5 .0 072x120°

=0,0877(cm)

, = S = 0,00001(cm)
384 EJ 384 1,1.10° x 1440
3 3
Trong d6 : J= b h = 10x12 =1440(Cm4)
12 12
120

f=f,+,=0,0877 +0,00001 = 0,08771(cm) < [f] =~ ~= 0,3(cm).

Vay da ngang d& dam dam bao vé diéu kién d6 vong.
2.2.4 Tinh toan da doc @6 dam
2.2.4.1. So' d6 tinh
Tinh toan da doc d& dam nhu mot dAm lién tuc nhiéu nhip nhan cac cay
chbng don lam gdi twa. Ta c6 so d6 tinh nhu hinh vé:
2.2.4.2. Tdi trong tinh todan
P N ag, x 1y, 470, 71, 0,0792x120

Pt _ _ = 240,11 (KG
@ = > > > (kG)
\(o3 tc
e P2 qdn; I _ 3852,68 L0072x120 e

Gia tri momen 16n nhat duoc tinh theo cong thirc gan dung:
Mmaxt = 0,21x240,11x120 = 6050,77(kGcm)
Chon kich thudc da doc 1a bxh = (8x10)cm
Qot =N .yg. b.h=1,1x600 x 0,08 x0,1 = 5,28 kG/m = 0,0528 (kG/cm)
s = 74 . b.h =600 x 0,08 x0,1 = 4,8(kG/m) = 0,048 (KG/cm)
Mmaxe = 0,0528x120%10 = 76,03(kGcm)
Mmax = Mmax1 + Mpaxe = 6050,77 + 76,03 = 6126,8 (kGcm)
Trong do: y4 = 600 (kG/ m®)trong lugng riéng cua gd;
w=bxh’_8x10° ~133,33(cm?)

6 6
[6] = 150(kG/cm?): tmg sut cho phép cua gb.

n: hé s6 vuot tai, n = 1,1.

2.2.4.3. Kiém tra diéu kién chiu luc
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Mio _ 01268 _ 15 o5 (kG/em?) < [o] = 150 (kG/em?).
W 13333

Vay da doc d& dim bang gd c6 kich thude (8x10) cm dam bao vé kha ning

chiu luc.
2.2.4.4. Kiém tra theo diéu kién do véng
Tacod: f=1+1

1 p 3, 1 197,16x120°

1 S - i - =0,0968 (cm)
48 EJ 48 1,1.10° x 666,67

1 gexli, 1 0,048x120"

f,=—. = X c =0,0011(cm)
128" EJ 128 1,1.10°x666,67
3 3
Trong do : J= 2 810" _ eqe a7em
12
120
f=f,+f,=0,0968 + 0,011 = 0,0979 (em) < [f] = =~ = 0,3(cm),

Vay da doc do dim dam bao vé diéu kién do vong.

2.2.4.5 Kiém tra khd ning chiu luc ciia cdy chéng dé dam
Chong dam bang gido Pal:
Ta c6 tai trong 16n nhét tac dung 1én cay chong:
Pmax = 2,14. Pgg" + Gga™ -lgg

=2,14x240,11 + 0,0528%x120 = 520,17 (kG) < [P] = 5810(kG)

Vay gido Pal & dam dam bao kha ning chiu lyc.

2.3. Tinh toan van khudn, cAy chong d& san

2.3.1 Tinh toan van khuon san

a. So do tinh todn

Van khuon san tinh toan nhu mot dam lién tuc nhiéu nhip nhan cdc da ngang

lam gdi tua. Ta c6 so dd tinh nhu hinh v&:
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| 600 | 600 1|, 600 |

b. Tai trong tac dung

Hg 50 tc tt
STT Tén tai trong Cong thuc tinh vuot tai qu/m2 qu/m2
Trong lugng ban
g | OneTHRRED 0° = g =39 kG/m? | 11 39 43
than van khuon
Trong lugng ban tc
2 d2 = vpt -h=2600. 0,1 1,2 260 312
than BTCT
Tai trong do d6 e )
3 o gz =400 kG/m 1,3 400 520
bé tong
Tai trong do dam © )
4 A gs =200 kG/m 1,3 200 260
bé tong
Tai trong do nguoi va " 9
5 R Qs =250 kG/m 1,3 250 325
thiét bi thi cong
6 | Tong tai trong 0=01+0,+035+q+0s 1149 1460

Tai trong phan bd déu trén van khuon la:
q" = 1460x0,3 = 438 kG/m= 4,38 kG/cm
c. Kiém tra theo diéu kién chiu lyc
B6 tri cac da ngang c6 khoang cach 14 0,6(m)
ttl 2

M6 men 16n nhét trong von khuun 1a: Mye= L cRrw. y

10
V6i, R: cudng do cia van khuon kim loai R = 2100(kg/cm?)

W: Mémen khung udn cia tim van khuén rong 300, W = 6,55(cm”®).

7 =0,9: hé s6 diéu kién lam viéc.
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_q.l7 4,38x60°
™10 10
kGecm

d. Kiém tra theo diéu kién do vung.

M

=1576,8(kG.cm)<R.W.  =2100.6,55.0,9=12379,5

NP - 4 'y
Do ving cua van khuon: f= 128.E.]

Vi, E: modun dan hoi cia thop, E =2,1.10° (kG/cm?)
J: Mu men quén tonh cua bé rong von; J = 28,46(cm”)

4,38 60* L 60
= = < =_h - — .
12821105 <2845 100742(cm) <[] —oo = 0,15(cm)

Vay khoang céach giita cac da ngang bang 1, = 60(cm) thoa mon.
2.3.2. Tinh toan da ngang dé san
a. So do tinh todn
Tinh toan da ngang d& dim nhu mot ddm nhiéu nhip nhin cac da doc lam gdi tya. Ta c6

so d tinh toan nhu hdnh v&:

A
L L L
1200 ﬂL 1200 qL 1200
/N AN
Qx|
M.E 1o

b. Tai trong tinh toan
Gia thiét da ngang co tiét dién: 8x10cm
- Tai trong tac dung lén da ngang :
+ Tai do san truyén xuéng :
0% 40 =0"an-84n = 1460 x0,6 =876(kG/m)
0% =0 "sin-84n =1149x0,6=689,4 (kG/m)
+ Téai trong ban thon :
0 n= v.0.h = 600x0,08x0,1 =4,8(kG/m)
q%pn= N.q%4n=1,1x4,8 = 5,28(kG/m)
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= Tai trong tac dung 1én da ngang:
0"= q"an + 0" = 876 + 5,28 = 881,28(kG/m) = 8,8128(kG/cm)
q° = 9% + 0 an =689,4 + 4,8 =694,2 KG/m = 6,942(kG/cm)
c. Kiém tra theo diéu kién chiu lyc
B tri cac da doc c6 khoang cach 1a 1,2(m)

tty2

. I
M6 men 16n nhat trong da ngang 1a: M, = % < O'].VV
Véi, [], =150(kG/cm?)
2 2
W = b'g _810° 133 33(cm?)
M= 0m xI; _8,8128.120° o 4(KG.cm)
mT 10 10 ! '

Mma < [o]W = 150.133,33 =19999,95(kG.cm)

Vay chon da ngang d& san kich thudc 8x10cm dam bdo kha nang chiu lyec.
d. Kiém tra theo diéu kién bién dang

D6 vime cia d: oo Gaxl
0O vung cua da ngang: 1= 128.E.J
V6i, E: modun dan hoi caa gb, E =1,1.10%(kG/cm?);
3 3
3= BT = 8100 _ 666 67(cm)
12
6,942 x120" I 120
f= =0,153(cm) < [f] = - = ==~ = The
= 17 128x1,1.10°x666,67 (em) <11 = 0 = 200 ~ O3(cm) (Thoa

mon)
Do d6 da ngang tiét dién bxh = (8x10)cm 1a bao dam.
2.3.3. Tinh toan da doc do san
a. So do tinh toan
Tinh toan da doc d& san nhu mot dam lién tuc nhiéu nhip nhan cac gido PAL
lam gbi twa. Ta c6 so dd tinh toan nhu hinh vé:
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Ptt Ptt Pt‘t Pt‘t Ptt Ptt Ptt
214 P'
>< dd

o N,

M= 021 P |

><de>< s g ]

1200

/

\\\\\

L ™00 1200 |
7 7

b. Tai trong tinh toan
Gia thiét da doc c6 kich thudce : 10 x12(cm)

Tai trong tac dung 1én da doc (do da ngang truyén xuéng):
Pi, = qj 1, =8,8128x120 = 1057,5(kG)
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Pt =qf.l,=6,942x120 = 833,04(kG)
Trong lugng ban than da doc :
=(qp =1,1x0,1x0,12x600 = 7,92(kG/m)
qs =0,1x0,12x600 = 7,2(kG/m)
c. Kiém tra theo kha nang chiu lyc
Gia thiét khoang cach cua cac coc chong L,=12m

M'  =0,21.P% . L, =0,21x1057,5x1,2 = 266,49(kG.m)

M" = Obtad ><|32 _ 7,92x1, 2°

=114 ,
R (k.m)
Mumen téng cong: Mmax =M '+ M" =266,49+ 1,14 = 267,63(kG.m)

bh?  10x122
6

W =

=240(cm?)

2 2 ) M 26763
bé da doc on dinh thd: o= V\”/“axz 240 =111,512 (kG/cm?)<

[0]=150(kG/cm?)

= Thoa mén diéu kién, chon da c6 tiét dién 10x12(cm).

d. Kiém tra theo diéu kién bién dang

¢ _Paxl O xly _ 833,04x120°  0,072x120° _ 0,19(cm)
48.E) 128.E) 48x11.10°x1440 128x1,1.10°x1440
o o112 ko 120 oo
D6 vong chophép: [f] = 200 " 200 03 Cm= f =0,19(cm)<|f|=0,3(cm).

= Thoa man diéu kién bién dang.

2.3.4 Kiém tra kha niing chiu luc ciia cAy chong d& van khudn san
Cay chéng d& san 13 gidao PAL
Poux = 2,14.Py + Oy X |5 = 2,14x1057,5 + 7,92x1,2 = 2272,5(kG)
= Pmax < [P] = 5810(kG) (Thoa mén)

Vay cdy chéng du kha ning chiu luc.
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3. Tinh toan khoi luwgng cdng tic, chon phwong tién van chuyén 1én cao va
thiét bi thi cong
3.1 Tinh khéi lwgng cong tic
3.1.1. Tinh khdi lwgng van khuén, cAy chong cho cdt, dim, san ciia 1 tang
- khéi lwgng van khudn cho cot

Bang dién tich van khuén ¢t tang 4

Kich thuéc o Khéi lwong
STT Cot Rong | Dai | Cao |~ | van khuén
luong 3
m m m m
1 C1 022 | 0.22 | 335 | 16 49.98
2 C2 022 | 04 | 30 | 16 63.48
3 C3 022 | 04 | 30 | 16 63.48
Tong 48 176.94

- khdi lwong van khuén cho san

Bdng khoi lwong van khudn dam ting 4

, Khéi luong
Kich thudc (m) ) A
\ van khuoén
STT Dam i
. Tong 3
Rong Cao X 1 m
chiéu dai
1 Di(trucA) | 0.22 | 0.25 52.92 40.11
2 D2(trucB) | 0.22 | 0.25 52.92 40.11
3 D3(truyc C) | 0.22 | 0.25 52.92 40.11
4 | D4(damphu) | 0.22 | 0.25 45.36 34.38
5 | D5(khung AB) | 0.22 | 0.25 38,24 30.98
6 | D6(khungBC) | 0.22 | 0.25 112 86.4
7 | D7(cau thang) | 0.22 0.2 6,56 5.00
Tong 287.1

Dién tich san tang 5: 545.06 (m®)
Tong khoi heong van khuén dam san tang 5: 287.1 + 545.06 = 932.16 (m?)
3.1.2. Tinh khoi lrgng c6t thép cho mét tang
- khéi lwgng cot thép cho cdt
Khéi lwong cdt thép cot thuc té : (100kg-150kg)/m3 bé tong.
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Chon khdi lwong ¢t thép cot: 150kg/m3 bé tong.
Vay khéi luong cbt thop cot: 0,15. 11,75 =1,76 (T) .
- khéi lwgng cbt thép cho san
Khéi lugng ¢t thép dam san thuc té : (80kg-100kg)/m3 bé tong.
Chon khdi luong ¢t thép diam san: 100kg/m3 bé téng.
Vay khéi luong cbt thép dam san: 0,1. 88,284 = 8,8284 (T) .
3.2 Chon thiét bi van chuyén Ién cao va thiét bj thi cong
3.2.1. Chon phwong tién van chuyén Ién cao
Van thang duoc stt dung dé van chuyén 1én cao. Str dung 1vén thing 16ng va
1 van thang tai. (Céac thong s cua van thang: "Muc 1.2.1.c")
3.2.2. Chon céc loai may trén, may dam va cac thiét bi can thiét khac
- Chon may bom bé tong Putzmeister M43 c6 cac thong s6 k¥ thuat do trinh
bay & muc "Thi cong phan ngam".
- Chon may dam c6 cac thong s6 k¥ thuat do trinh bay & muc "Thi cong phan
ngﬁm".
4. Cong tac thi cong cot thép, van khudn cot, dim san
4.1 Cong tac cot thép cot, dam, san
4.1.1. C4c yéu cau chung khi gia cong, lip dung cot thép:

— Cbt thép dung phai ding sé hiéu, chung loai, duong kinh, kich thudc va
sd luong.

— C6t thép phai duoc dat dung vi tri theo thiét ké d6 quy dinh.

— Cét thop phai sach, khong han gi.

— Khi gia céng cat, udn, kéo, han cét thép phai tién hanh dl’lng theo CélC’ quy
dinh V(’Ii, tung chung loai, duong lginhv dé, trénb khong lam thay doi tinh chat co
1y cua cot thop. Dung to1, may tuot dé nan thang thép nho. Thép c6 duong kinh
16m thi dung van thu cong hodc may uon.

— Céc bo phan lap dung trude khong gy can trd cho cac bd phan lip dung
Sau.

4.1.2. Céng tac cot thép cot

— Sau khi gia cong va sip xép dung chung loai ta dung can truc thap dwa

cot thép 1én san tang thi cong.

— Kiém tra tim, truc cta cdt, van chuyén cdt thép dén tung cot, tién hanh

lap dung dan gido, san cong tac (dan gido Minh Khai).
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— Néi cbt thép doc vé6i thép cho. Nbi bude cbt dai theo dung khoang cach
thiét ké, st dung san cong tac dé budc cdt dai & trén cao. Mdi ndi bude
cdt dai phai dam bao chic chin dé tranh lam sai léch, x6c xéch khung
thép.

— Can budc san 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 c6t thép sao cho dat yéu cau dé chuén bj lap dung van khuon.

4.1.3. Céng tac cot thép dam, san

Cot thép dam duoc dat trude sau d6 dat cdt thép san.

Dit doc hai bén dam hé théng ghé ngira mang cac thanh da ngang. Pat cac
thanh thép cdu tao 1én cac thanh da ngang d6. Ludn cot dai dugc san thanh ting
tam, sau d6 ludn cot doc chiu luc vao. Tién hanh budc ¢t dai vao cdt chiu luc
theo dung khoang cach thiét ké. Sau khi budc xong, rit da ngang ha cbt thép
xudng van khuén dam.

Trude khi lip dung cbt thép vao vi tri can chi y dat cac con ké ¢ chiéu
day bang chiéu day 16p bé téng bao vé dugc dic sin tai cac vi tri can thiét tai
day van khuon.

C6t thép san dugc lap dung tryc tiép trén mit van khudn. Réi cac thanh
thép chiu mé men duong trudc budc thanh ludi theo dung thiét ké , sau do 1a
thép chiu md men am va cdt thép cu tao ctia nd. Can co san cong tac va han ché
di lai trén san dé tranh dAm bep thép trong qua trinh thi cong.

Sau khi lap dung cbt thop san phai dung cac con ké bang bé tong co6 gan
rau thép co chiéu day bang 16p bd tung bao vé va budc vao mat ludi cua thép
san.

4.2 Cong tac van khudn cét, dim, san
4.2.1. Cong yéu cau chung khi lip dung van khudn, cét chong
Yéu cau van khuon, cot chéng:

— Pam bao dtng honh dong, kéch thude ciu kién theo yéu cau thiét ké.

— Pam bao do bén ving, 6n dinh trong qué tronh thi cung.

— Pam bao do kin khit dé khi d6 bé tong nudc ximang khong bi chay ra
gy anh huong dén cuong do cua bé tong.

— Liap dung va thoo d& mot coch dé dang.

Nhitng yéu cau khi lip dung von khuun, cdy chéng:
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— Van chuyén lén xudng phai nhe nhang, tranh va cham x6 day lam van

khudn bi bién dang.

— Van khuon dugc ghép phai kin khit, dam bao khong mat nudc xi ming
khi d6 va dim bé téng.

— Pam bao kich thude, vi tri, s6 luong theo ding thiét ké.

— Phai lam vé sinh sach s& van khudn va trudc khi lap dung phai quét mot
16p dau chéng dinh dé cong tac thao d& sau nay duoc thyc hién dé dang.

— Cot chbng duoc giang chéo, giang ngang du sb luong, kich thude, vi tri
theo dung thiét ké.

- Cép pha, da giao lép dung xong phai dugc nghi¢ém thu trudc khi tién
hanh céc cung viée tiép theo.

4.2.2. Cong tac van khuon cot

— Van chuyén van khuén, cdy chong 1én san ting thi cong bang can truc
thap sau d6 van chuyén ngang dén vi tri cac cot.

— L:flp, ghép cac tam van thanh véi r}hau thong qua t:fmp goc ngoai, sau do

tra chot ném dung bua g§ nh,e vao chot nén dam bao chac chan. Van khu6n

cdt cac gong dit theo thiét ké.

— Can ¢l vao vi tri tim cét, truc chuan d6 danh dau, ta chinh vj tri tim cot
trén mat bang. Sau khi ghép van khudn phai kiém tra d6 thang dung cia cot
theo hai phuong bang quéa doi. Dung cdy chong xién va diy neo c6 ting do
diéu chinh dé gir on dinh cho van khuon. Khi lip dung van khuén chi y
phai dé chira ctra d6 bé tong va cira vé sinh theo dang thiét ké.

4.2.3. Cong tic van khudén dam, san

Sau khi d6 bé tong cot hai ngay ta tién hanh thao d& van khudn cot va tién
hanh 1ip dungvan khudén dim san. Pit cac thanh da ngang 1én dau trén cia ciy
chéng don. Piéu chinh tim va cao trdnh day dam dung voi thiét ké .

Tién hanh lip ghép van khudn thanh dam, lién két v6i tAm van day bang
tAm goc ngoai va chdt nom .

On dinh van khu6n thanh dim bang cac thanh chdng xién, cac thanh chdng
xién nay dugc lién két voi thanh da ngang bang dinh va cic con ké giir cho
thanh chéng xién khong bi trugt. Tiép d6 tién hanh lap dung van khuon san theo

tronh tu sau:
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Dit cac thanh xa gd 1én trén cac kich dau cta cay chdong t6 hop, ¢b dinh cac
thanh xa g bang dinh thép.

Tiép d6 lap cac thanh da ngang 1én trén cac thanh xa gd vdi khoang cach
60cm.

Lap dat cac tAm van san, lién két bang cac chdt ném, lién két v6i van khuyn
thanh dam bang coc tam gic trong dung cho san.

Piéu chinh cbt va d6 bang phang cua xa gd, khoang cach cac xa gd phai
dung theo thiét ké.

Kiém tra d6 6n dinh ctia van khuon.

Kiém tra lai cao tronh, tim cdt ctia von khuun ddm san mot 1an nita.

Cong tac chéng dam phai duoc giang ngang dé dam bao do 6n dinh.
5. Cong tac thi cong bé tong
5.1 Thi cong bé tong cot
5.1.1. Van chuyén cao va van chuyén ngang.

Cong trinh ca chiéu cao khong 16n phu hop véi tAm voi ciia may bom bé
tong. Do d6 van chuyén bé téng 1én cao va van chuyén ngang dung may bom bé
tong 1a hop 1y.

5.1.2. Thir tw d6 bé téng cac nhom cot.
Chia nhém cot d6 bé téng dé dam bao sy ludn chuyén van khuén va cac to
d6i thi cong cdt thép, van khudn, bé tong hop 1y va dat hiéu qua cao.
5.1.3. Po bé tong cot
— Cot ¢o chibu cao 3.55(m) < 5(m) nén c6 thé tién hanh d6 lién tuc.
— Bé tong duoc do tir miy bom bé tong.
— Chiéu cao mbi 16p d6 tir 30+40(cm) thd cho ddm ngay
— Khi @6 bé tong can cha y dén viéc dat thép chd cho dam.
5.1.4. Pam bé tong cot
— Bé tong cot duoc d6 thanh timg 16p day 30 + 40 (cm) sau d6 dugc dam
k¥ bang dam dui. Pam xong 16p nay méi duoc d6 va dam 16p tiép theo.
Khi dam, 16p bé tong phia trén phai an sdu xudng 16p bé tong dudi tir 5 +
10 (cm) dé 1am cho hai 16p bod tung lion két voi nhau.
— Khi nat ddm ra khoi bé tong phai rat tir tir va khong duoc tit dong co
trude va trong khi rat ddm, 1am nhu vay sé& tao ra mot 16 réng trong bé

tong.
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— Khong dugc dam qua lau tai mdt vi tri, trdnh hién tugng phan téng. Thoti
gian dam tai mot vi tri < 30(s). Pam cho dén khi tai vi tri ddm noi nude
xi mang bé mit va thiy bé tong khong ciin xu hudng tut xubng nira 1a dat
yéu cau.

— Khi dam khong dugc bo sot va khong dé qua ddm cham vao cot thép lam
rung cdt thép phia sau noi bé tong dang bat dau qua trdnh ninh két dan
dén 1am giam lyc dinh giira thép va bé tong.

5.2 Thi cong bé tong dam, san

Trudce khi d6 bé tong dam, san can tién hanh kiém tra tong thé mat bang dé
khéng dinh réng van khuon, da giao, thép va cac chi tiét dat sin, cac vi tri,
duong ong, dudng day k¥ thuat khac d6 duoc lap chinh x4c va c¢b dinh dung
theo thiét ké.

Néu trong qua trinh kiém tra, phét hién cac cong viéc trén chua dam bao
yéu cau thiét ké thi phai tién hanh sta chita, bo xung, Tién hanh kiém tra cac
cong tac chudn bi cho viéc db bé tong nhu viéc tap két vat licu, thiét bi dam,
cung cép dién, phuong tién van chuyén va nhan cong.

Phuong phép thi cong bé tong:

Bétong dam, san duoc thi cong bang may bom.

Pé khéng ché chiéu day san, ta ché tao nhimg cot mdc bang bd tung ca
chiéu cao bang chiéu day san.

Thi cong bo tuong:

Sau khi cong tac chuan bj hoan tat thi bat dau thi cong:

— Dung vira xi mang dé rira dng van chuyén béténg trude khi d6

— Xe bétong thuong pham Iui vao va trat bétong vao xe bom d6 chon, xe
bom bé tong bit dau bom.

— Nguodi diéu khién giit viii bom dung trén san ting vira quan séat, vira diéu
khién vi tri dat vili sao cho d6 bétong theo diing huéng d6 thiét ké, tranh
dén BT mot chd qua nhiéu.

— P06 bétong theo phuong phap do tir xa vé gan so voi vi tri can truc thép.
Trudc tién d6 bé tong vao dam. Hudng do bé tong dam theo hudng d6 bé
tong san va d6 dén dau ta tién hanh kéo éng BT d6 dén do.

- B4 tri 3 cong nhan theo sat voi d6 va dung cio san bé tong cho phang va

déu.
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— BO tri 3 nhom phu trach d6 bé tong vao két cdu, ddm bé tong hoan thién
bé mit két cdu ( 3 nhom, mdi nhém 5 ngudi)
D6 duge mot doan thd tién hanh ddm, dadm bé tong dam béng dam dui va san
bang ddm ban. Cach ddm dim dui d6 trdnh bay & coc phan trude ciin dAm
ban th tién hanh nhu sau:
— Kéo dam tir tir va dam bao vi tri sau gdi 18n vi tri trude tir 5-10(cm).
— Pim bao gio théy Vfg:a bétong khong sut 1an ro rét va trén mat ndi nude
xi mang thi thoi tranh dAm mot chd 1au qua bétdng s& bj phan tang. Thudng
thi khoang 20+30(s).

— Sau khi d6 xong mot xe thi lui xe khac vao d6 tiép. Nén bb tri xe vao d6
va xe d6 xong di ra khong bi vudng mic va dam bao thoi gian nhanh nhét.
Cong tac thi cong bé tong ctr tuan tu nhu vay nhung van phai dam bao cac

diéu kién sau:
— Trong kh1 thi cong ma gap mua ,Vﬁn phai thi cong cho dén mach n,gl‘mg
thi cong. Di€u nay thuong gdp nhat la thi cong trong mua mua. Néu thi
cong trong mua mua can phai c6 cac bi¢n phap phiing ngtra nhu thoat nudc
cho bé tong d6 d6, che chin cho bétong dang dd va cac bai chira vat lidu.
Pam dui

HUONG D0 BE TONG //////E(//////{Y,/// -
TS -~

— Néu dér~1 gio nghiv hoac gap troi mua ma chua d6 téi mach ngimg thi
cong thi van phéi,d() bé tong cho dén mach ngl:mg moi ('ltu’QC ’nghi. Tuy
nhién do 96ng suat may bom rat 1é6n nén cé thé khong can bd tri mach
ngung (D6 BT lién tuc)

— Mach ngimg (néu can thiét) can dat thang dtmg va nén chudn bj céc
thanh van gd dé chin mach ngimg, vi tri mach ngimg nam vao doan 1/4
nhip san.

— Tinh toan sb lugng xe van chuyén chinh xac dé tranh cho viéc thi cong bi
gian doan.

— Khi d6 bé t@ng 4] macl} ngung t’hi phai olém sach bé mat bé tong ci, tudi

vao d6 nudc hd xi mang roi maéi tiép tuc do bé tong mai vao.
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Sau khi thi cong xong can phai rira ngay céac trang thiét bi thi cong dé dung

cho céc lan sau tranh dé vira bétong bam vao lam hong.
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5.3. Cong tac bao duwong bé tong

a).Yéu cau chung khi bao dudng bé tong

Bao dudng 1a qua trdnh giir cho bé tong cé du d6 am dé ninh két va dong
ran sau khi tao hinh. Phuong phap va quy trinh bao dudng am thyc hién theo
TCVN 5592:1991 “Bé tong ning- yéu cau dudng am tu nhién”

Thoi gian dudng 4m can thiét khong duoc nhé hon céc tri s ghi trong bang
dudi day.

b). Cong tac bdo dudng bé tong cot

Sau khi d6 bé tong phai duoc bao dudng trong diéu kién nhiét 46 va d6 am
thich hop.

Bé tong moi d6 xong phai dugc che chan dé khong bi anh hudng ciia ning
mua.

Bé tong phai duoc giit am it nhat 13 7 ngay dém. Hai ngay dau dé giit am
cho bé tong thd cr 2 gio tudi nudc mot lan, 1an dau tudi nudc sau khi d6 bé
tong tir 4+7 gid, nhitng ngdy sau 3 +10 gio twdi nudec mot 1an tuy thude vao
nhi¢t d§ cua modi truong.
¢). Cong tac bao dudng bé tong dam, san

Cong tac bao dudng bé tong dam, san dua vao ban db phan ving khi hau
Viét Nam nhu phan bao dudng bé tong moéng.

Bé tong sau khi d6 duoc tir 10+ 12h dugc bao dudng theo TCVN 4453:1995.
Can cht ¥ tronh khung cho bo tung va cham trong thoi ky dong cing. Bé
tong dugc tudi nude thudng xuyén dé giit do 4m yéu cau. Thoi gian bao
dudng bé tong theo bang 24 TCVN 4453:1995.

Bo tung phai dugc bao dudng trong diéu kién va do am thich hop.

Bé tong moi d6 xong phai duoc che chan dé khong bi anh hudng cua ning
mua.

Thoi gian bat dau bao dudng:

— Néu troi ning thd sau 2 +3h

— Néu troi mét thd sau 12 +24h

Phuong phap bao dudng:

— Tudi nude: Bé tong phai dugc gilt am it nhat 12 4 ngay dém. Hai ngay

dau gitt d§ am cho bé tong cur 2 gid tudi nudec madt lan, lan dau tudi nudc
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sau khi d6 bé tong dugc 4 +7h, nhitng ngdy sau ¢t 3 + 10h tudi nudc mot
lan tuy vao nhiét d6 mdi truong
— Bao dudng bang keo (néu can): loai keo phd bién nhét 1a keo SIKA, st
dung keo bom 1én bé mit két cAu, n6 lam giam su méat nuée do bdc hoi
va dam bdo cho bé tong c6 dugc do am can thiét.
— Viéc di lai trén bé tong chi cho phép khi bé tong dat dugc 25(kG/cm?) (
mua hd tir 1+3 ngay, mua dong khoang 3 ngay).
5.4. Thao do van khuon
a. Yéu cau chung cua cung toc théo dd van khudn
Van khuon da gido chi dugc thao d khi bé tong dat cuong d6 can thiét dé
két cdu chiu duoc lugng ban than va cac tai trong tac dong khac trong giai doan
thi cong sau. Khi thao d& van khuon da gido can tinh khong gdy ung suit dot
ngot hodc va tram manh lam hu hang dén két cAu bé tong.
Cac bd phan van khuon da giao khéng con chiu luc khi bé tong d6 dong ran
( nhu cbp pha thanh bén cua dam, cot, tudng) c6 thé thao d& khi bé tong dat
cudng d6 50daN/cm® Ddi v6i van khudn da gido chiu luc cua két cau (day dam,
san, cOt chéng) néu khong cé cac chi dan dic biét ciia thiét ké thd dugc thao d&
khi bé tong dat duoc cuong do ghi trong bang dudi.
Cac két cAu 6 ving, cong x6n, sénd chi dugc thao cot chdng va coppha day
khi bé tong dat du mac thiét ké va d6 ct d6i trong chéng lat.
Bdng cuong dé bé tong téi thiéu dé thdo dé coppha
da giao chiu luc (YR,g) khi chua chat tai

Cuong do bé tong téi |  Thoi gian bé tong dat

thiéu can dat dé thdo | cuong do dé thao cbp pha

Loai két cdu cOppha, %R, cac mua va vung khi hau-
bao dudng bé tong TCVN
4453:1995
Ban, dam, viim cu
. 50 7
khau d¢ <2m
Ban, dim, viim ct
. . 70 10
khau dd tir 2 dén 8m
Ban, dam, viim ct 90 23
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khau d6 > 8m
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b. Thao d& van khuon cot
Do véan khuon cot 1a van khudén khong chiu luc nén sau khi hai ngay co6 thé

thao d& van khuon cot dé 1am cong toc tiép theo. Thi cung b tung dam san
Trinh tu thao d& van khudn cdt nhu sau:
— Théo ciy chdng day ching ra trudc .
— Thao gong cot va cudi cung 1a thao d& van khuodn (thao tir trén xudng
duoi)
c. Thao d& van khudn dam, san
Cong cu théo 1ap 1 baa nhé dinh, xa cdy va kdm ryt dinh.
dau tién thao van khuon dam trude sau d6 thao van khuodn san.
Céch thio nhu sau:
— Pau tién 1a ndi cac chdt dinh cua cdy chng to hop ra.
— Tiép theo 1 thao cac thanh da doc va da ngang ra.
— Sau d6 théo cac chdt ném va thdo cac van khuun ra,
— Sau cyng la thao cdy chong t6 hop.
5.5. Sira chira khuyét tat trong bo tung
Khi thi cong bétdng cdt thép toan khéi, sau khi d6 thao d& cdp pha thudng
xay ra cac khuyét tat sau.
a. Hién tuong 16 bé tong
— RS mat: RS ngoai 16p bao vé cdt thop.
— RO sau: RS qua 16p cdt thép chiu lyec.
— RO thau sudt: rd xuyén qua két cau.
* Nguyén nhan
Do van khuon ghép khong khit 1am ro ri nudc xi mang. Do vita bé tong bi
phan tang khi d6 hodc khi van chuyén. Do dam khong k¥ hodc do do day cua
16p bé tong @6 qua 1on vuot qua anh huong cua dam. Do khoang cach giita
céc cot thép nho nén vira khong lot qua.
* Bién phop swa chita
— Péi v6i rd mit: Dung ban chai sat tiy sach cic vién da nim trong ving
10, sau d6 dung vita bé tong s6i nhé mac cao hon mac thiét ké trat lai xoa

phang.
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— Pdbi voi 16 sdu: Dung duc sit va xa beng cdy sach cic vién d4 ndm trong
ving rd, sau d6 ghép van khudn (néucin) d6 vira bé tong soi nhd mac cao
hon mac thiét ké, dam k.
— P6i v6i rd thau sudt: Trude khi sira chira can chong d& két cu néu can,
sau d6 ghép van khuon va do bé tong mac cao hon mac thiét ké, dam k.
b. Hién tiwong trang mdt bé téng
* Nguyén nhan
Do khong bao dudng hodc bao dudng it nudc nén xi mang bi mat nudc.
* Swa chita
Pip bao tai cat hodc mun cua, tudi nudce thudng xuyén tir 5 +7 ngay.
c. Hién tuong nit chan chim
Khi thdo van khudn, trén bé mat bé tong co nhiing vét nut nho phat trién
khong theo huéng nao nhu vét chan chim.
* Nguyén nhan
Do khong che mit bé tong méi d6 nén khi troi ning to nude bdc hoi qua
nhanh, bo tung co ngut lam nut.
* Bien phap sura chita
Dung nudc xi mang quét va trat lai sau d6 phu bao tai tudi nudc bao
dudng. C6 thé dung keo SIKA, SELL .. bang cach vé sinh sach s& rdi bom
keo vao.
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C. THIET KE TO CHUC THI CONG
I. MUC PiCH VA Y NGHIA CUA THIET KE VA TO CHUC THI CONG

1. Muc dich
- Cong tac thiét ké t6 chtrc thi cong giup cho ta naim duoc mét sd kién thuc
co ban vé viée lap ké hoach sén xuit (tién do) va mat bﬁng san xuat phuc vu
cho cong tac thi cong, déng thoi nd gitip cho ching ta ndm duoc 1y ludn va
nang cao dan vé hiéu biét thuc té dé c6 du trinh d6 chi dao thi cong trén
cong truong.
- Nang cao dugc nang xudt lao dong va hiéu suét cua céc loai may moéc thiét
bi phuc vu cho thi cong.
- Pam bao duoc chat luong cong trinh.
- Pam bao duoc an toan lao dong cho céng nhan va cic loai may moc thiét
bi.
- Bam bao dugc thoi han thi cong, hoan thanh cong trinh ding tho1 han.
- Ha duoc gia thanh cho cong trinh xay dung.
2.y nghia
Cong tac thiét ké to chirc thi cong gitip cho ta c6 thé dam nhiém thi cong tu
chu trong cac cong viéc sau:
- Chi dao thi cong ngoai cong truong.
- Piéu phbi nhip nhang cac khau phuc vu cho thi cong:
+ Khai thac va ché bién vat liéu.
+ Gia cong cau kién va cic ban thanh pham.
+ Van chuyén, bdc d céac loai vat liéu, cau kién ...
+ X4y hoic lap ghép cac bo phan cong trinh.
+ Trang tri va hoan thién cong trinh.
- Phéi hop cong tac mot cach khoa hoc giita cong trudng voi cac xi nghiép
hodc céc co s& san xuét khéc.
- Piéu dong mot cach hop 1y nhiéu don vi san xuat trong ciing mot thdi gian
va trén cung mot dia diém xay dung.
- Huy dong mot cach can doi va quan li dugc nhiéu mit nhu: Nhén luc, vt
tu, dung cu , mady moc, thiét bi, phuong tién, tién von, ... trong ca thoi gian

xay dung.
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II. YEU CAU, NOI DUNG VA NHUNG NGUYEN TAC TRONG THIET
KE TO CHU'C THI CONG

1. YEU CAU

- Sir dung cac phuong phap thi céng tién tién

- Tao diéu kién tang nang suat lao dong, tiét kiém vat liéu, khai thac triét dé
cong sudt may moc va thiét bi thi cong.

- Trinh tu thi cong hop li, phuong phéap thi cong hién dai phu hop véi tinh
chat va diéu kién ciia cong trinh.

- Tap trung dung luc luong vao khau san xuat trong diém.

- Pam bao nhip nhang, lién tuc va on dinh trong suit qua trinh san xuét.
2. NOI DUNG

Cong tac thiét ké t6 chuc thi cong c6 mot tam quan trong dac biét vi nd
nghién ciru vé cach to chirc va ké hoach san xuét.

- bbi tuong cu thé ciia mén thiét ké t6 chirc thi cong la:

+ Lap tién do thi cong hop 1y dé diéu dong nhéan luc, vat liéu, may moc,
thiét bi, phuong tién van chuyén, cau lép va st dung cac ngué)n dién, nudc nham
thi cong tot nhat va ha gia thanh thap nhét cho cong trinh.

+ Lap tong mit bang thi cong hop 1y dé phat huy duoc cac diéu kién tich
cuc khi x4y dung nhu: diéu kién dia chét, thuy vin, thoi tiét, khi hau, huéng gio,
dién nudc ,... Dong thoi khic phuc duoc cac diéu kién han ché dé miat bang thi
cong co tac dung tot nhat vé k¥ thuat va ré nhat vé kinh té.

- Trén co s& can ddi va diéu hoa moi kha nang dé huy déng, nghién ctu,
1ap ké hoach chi dao thi cong trong ca qua trinh x4y dung dé dam bao cong trinh
duogc hoan thanh diang nhét hodc vuot mirc ké hoach thoi gian dé sém dua cong
trinh vao st dung.

3. Nhirng nguyén tic chinh

- Co gi6i hoa thi cong (hodc co gidi hoa dong bo), nham muyc dich rat ngin
thoi gian xay dung, nang cao chit luong cong trinh, giip cong nhan han ché
duoc nhitng cong viéc ndng nhoc, tir d6 nang cao nang suét lao dong.

- Thi c6ng day chuyén:

+ Phan cong lao dong hop 1y, lién tuc va diéu hoa.

+ Cong nhan dugc chuyén moén hod cao nhim nang cao ning suit lao dong

va chit luong cong trinh.
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+ Rt ngan thoi gian xay dung cong trinh

+ Ha gia thanh san phim

+ Tao kha ning cong xudng hoa thi cong xay lap

Tuy nhién thi cong day chuyén doi hoi nguoi chi huy phai c6 trinh do to
chtic tt va ké hoach san xuat phai dugc xay dung mot cach ki ludng ngay tir
dau.

- Thi céng quanh nam: khi hau ngoai bic thuong mwa dam thang 1, 2, 3.
Mua 16n kém theo bao Ii thang 6, 7, 8 va c6 2 mua néng - lanh.

+ Du trir vat tu

+ Sép xép cac cong viée phu hop voi thoi tiét khi hau timg mua.

+ Ung dung khoa hoc k¥ thuat dé khic phuc anh huong xau cua thoi tiét.

- Nang cao trinh do tay nghé cho cong nhan trong viéc sitr dung may moc
thiét bi va cach t6 chirc thi cong ciia can bo cho hop 1y dap tmg tt cac yéu cau
ky thuat khi xay dung.

I11. Lap tién do thi cong cong trinh
1. Y nghia ciia tién do thi cong

Ké hoach cua tién d6 thi cong cua cong trinh don vi 1a loai van ban kinh té
ky thuat quan trong, trong d6 chira cic van dé then chdt cia to chuc san xuat
nhu trinh ty trién khai cac cong tac, thoi gian hoan thanh, bién phap k¥ thuat to
chirc va an toan bit budc nha

Tién d6 thi cong giup nguoi can bo chi dao thi cong trén céng trinh mot
cach tu chil trong qua trinh diéu hanh san xuat.

2. Yéu ciu va ndi dung ciia tién d¢ thi cong

2.1 yéu cau

- str dung cac phuong phap thi cong tién tién

- tao diéu kién tang nang suét lao dong, tiét kiém vat liéu, khai thac triét dé
cong suat may moc va thiét bi thi cong.

- trinh tu thi cong hop li, phuong phéap thi cong hién dai phu hop véi tinh
chat va diéu kién ctia cong trinh.

- tap trung ding luc lugng vao khau san xuét trong diém.

- dam bao nhip nhang, lién tyc va 6n dinh trong suat qua trinh san xuét.

2.2 ngi dung
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An dinh thoi han bt dau va két thuc cua timg cong viée. Sip xép thi tu trién
khai cac cong vi¢c theo mot trinh ty co cAu nhat dinh nhim chi dao san xuét
duoc lién tuc, nhip nhang, dap ting cac yéu ciu vé thoi gian thi cong, chét
lugng cong trinh, an toan lao dong va gia thanh cong trinh.

3. Lap tién d9 thi cong cong trinh

3.1. Co s& dé lap tién do

Ta can cu cac tai liéu sau:

- ban v€ k¥ thuat thi cong.

- dinh muc nhan cong 1776.

- tién d¢ cua ting cong tac.

- quy pham k¥ thuat thi cong.

3.2. Tinh toan khoi lwong cong tac

3.2.1. Tinh khdi lwgng cac cong tac

A. PHAN MONG:

- KHOI LUONG CQC EP:

Chiéu dai coc ép: 1523,.2 m

- Khéi lwong dao dit

Khéi lwong dat dao mdy: V., = 776,2(m3)

Khoi lwong dat dao thii cong:\V, = 84,86(m3)

- Bé tong 16t mong, giing:
Khéi lugng bé tong 16t mong, gidng: 13,28 (m®)
- Bé téng méng, giang:
Khéi luong bé tong mong, giang: 83,42 (m°)
- Cot thép mong, gi&ng:
Lay ham luong cot thép mong, gidng 14 : 150kg/m3 bé tong. Vay khdi lugng
cbt thép mong, gidng: 0,15. 83,42 =12,51 (T) .
- Vidn khuén méng, giiang:
Khéi lugng van khuén méng, giang: 480,36 (m?)
- Ldp dit va tén nén biang mdy:
Vip = Vaao - Vit /K i = 861,06 - 96,7/1,03 = 767,17 (m?).
Khéi lwong dat 1ap bang may: 0,95. 767,17 = 728,8 (m®) .

- Ld’p dit va tén nén b&ng thu cong:
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Khéi luong dat 1ap bang thu cong: 767,17 - 728,8 = 38,37 (m°).

b. Phén than ting dién hinh

- Khéi lwong vin khuén, bé tong, cét thép cét:
Khéi luong bé tong cot: 11,75 (m°)
Khéi lugng cbt thép cot: 0,15. 10,68 = 1,6 (T)
Khdi lwong van khuon cot: 176,94 (mz)

- Khéi lwong vin khuén, bé tong, cét thép dam san:

Khéi luong bé tong dam san: 73,62 (m°)

Khéi luong cbt thép dam san: 0,1. 73,62 = 7,36 (m°)
Khéi luong van khudn dam san: 932,16 (m?)

- Khéi lwong xdy twong:

Bang thong ké xac dinh khoi lugng tudng xay va trat:

Lf’?i Heng | D H'(fe L. SH KL xiy Dién’tich
Twong twong SO wong | mMat trat
m m M |cira| m | trat m? m?
Tuongtruc A | 011 | 09 | 0 | 1 |5880| 2 | 58 | 10584
Tuongtruc B | 022 | 37 | 035 | 0.7 |5550| 1 | 30.34 | 137.9
Tuongtruc  C | 022 | 37 | 035 | 0.7 |5550| 1 | 30.34 | 137.9
Tuongtruc 1 | 022 | 37 | 07 | 1 6940 1 | 488 | 222
Tuongtruc 3 | 022 | 37 | 07 | 1 |6.940| 2 | 4838 | 444
Tuong truc 4 | 022 | 37 | 07 | 1 16940 2 | 4838 | 444
Tuongtruc 6 | 022 | 37 | 07 | 1 |6.940| 2 | 488 | 444
Tuongtruc 8 | 022 | 37 | 07 | 1 16940 2 | 488 | 444
Tuong truc 10 | 022 | 37 | 0.7 | 1 |6.940| 1 | 488 | 222
Tuong truc 11 | 022 | 37 | 0.7 | 1 |6.940| 1 | 488 | 222
Tuong truc 13 | 022 | 37 | 07 | 1 |6.940| 2 | 4838 | 444
Tuong truc 14 | 022 | 37 | 07 | 1 |6.940| 2 | 4838 | 444
Tuong truc 15 | 022 | 37 | 07 | 1 |6.940| 2 | 4838 | 444
Tuongtruc 16 | 022 | 37 | 07 | 1 |6.940| 1 | 488 | 222
Tuong WC| 011 | 39 | 035| 1 |7.280| 2 | 284 | 5168
ngan
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Tong cong 123.02 | 832.92

- Khéi lirong trdt trong
Trat tran: 545,06 (m°?) .
=> Dién tich trat trong: 832,92 + 545,06 + 113,47 = 1491,5 (mz).
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- Khoi lwong ldt nén
Khéi lugng lat nén : 545,06 (m?) .

c. Tang mai

- Xdy twong thu hoi

TRUGNG DAI HOC DAN LAP HAI PHONG

Tuong thu hoi 220 co6 chiéu cao trung binh 3,0/2=1,5 m. chiéu dai cua 1

tuong thu hdi trén 1 truc 12 9.5 m:
0,22.1,5.0,7.15. 9.5 = 35,69 (m°).
d. Hoan thién
- Trat ngoai toan by cong trinh
Chu vi cong trinh: 2. (9,5+56,250) =131,5 (m).
Chiéu cao trat ngoai: 18,5 (m). Hé s6 16 ma: 0,7.
=> Dién tich trat ngoai: 18,5.131,5.0,7 = 1703 (m°).
- Son toan by cong trinh:

Gom son ngoai nha va son trong nha (5 tang) c6 khéi lugng son 1a:
1703 + 5. 1491,5 = 9350,7 (m?).

3.2.2. Khoi lugng cac cong tac duge tinh toan theo bang tién lwong:

X o A Pon | Khéi Pinh Nhu
STT | Ma hiéu Tén cong viéc . , N
vi luwgng mirc cau
1 Tién d9 thi cong
2 Cong tac chuén bj
3 Mong
4 | AC.25000 Thi céng coc ép m 1523.2 | 100m/ca | 1ca/1IM
5 | AB.2412 | DPao dit mong bang may |100m3 | 7.762 | 450m3/ca| 1.32
6 | AB.1132 | Pao dat bang thi cong m3 84.86 0.88 45.71
7 | AA.22310 Pap BT dau coc m3 3.14 0.72 2.26
8 | AF.11111 BT 16t mong m3 13.28 1.42 30.05
9 | AF.61120 | GCLD CT méng + giang T 12.5 8.34 100.5
10 | AF.81120 | GCLD VK moéng + gidng | 100m2 | 4.8036 29.7 | 142.67
P6 BT mong + gidng
11 : m3 83.42 0.089 7.15
AF.14100 bang bom
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Bdo dudng bé tong mong,

TRUGNG DAI HOC DAN LAP HAI PHONG

12 5 Cong 0
glang
13 | AG.31121 D& VK mong + giéng 100m2 | 4.8036 2.87 13.79
14 | AF.61422 GCLD CT ¢b cot T 0.61 10.19 6.22
15 | AF.81132 GCLD VK ¢ cot 100m2 | 0.5716 31.9 18.23
16 | AF.12215 D6 BT ¢ cot m3 4.08 4.05 16.52
17 Bao dudng bé tong cb cot | Cong 0
18 | AF.82111 D& VK ¢b cot 100m2 | 0.5716 2.87 1.64
19 Lapdatvatonnénbang | 0o ol 76717 | 450m3/ca| 1.16
AB.61000 may
20 Lapdatvatonnenbing | o | 00 | e 2436
AB.65100 thi cong
21 Cong tac khac Cong 0
22 Tang 1 (H<4M)
23 | AF.61422 GCLD CT cot T 1.91 10.19 | 19.46
24 | AF.81130 GCLD VK cot 100m2 | 1.974 31.9 57.23
25 | AF.32210 | DO BT cot (thi cong) m3 | 14.01 1ca
26 Bao dudng bé tong cot Cong 0
27 | AF.82111 D& VK cot 100m3 | 1.974 2.87 5.15
28 | AF.81140 | GCLD VK dim, san, CT |100m2 | 9.3216 | 34.38 | 271.69
29 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 | 73.89
30 | AF.32310 | DO BT dam, san, CT m3 73.62 1ca
31 Béo du’6‘n‘g bé tong dam, Cong 0
san, CT
32 | AF.82111 | D& VK dam,san, CT | 100m2 | 9.3126 2.87 22.68
33 | AE.22214 Xay tudng m3 | 123.02 1.92 | 214.44
34 | AK.21224 Trat trong m2 1491.5 0.2 341.14
35 | AK.51240 Lat nén m2 | 545.06 0.17 77.17
36 Cong tac khac Cong 0
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37 Tang 2 (H<16M)
38 | AF.61422 GCLD CT cot T 1.91 10.19 19.46
39 | AF.81130 GCLD VK cét m2 1.974 31.9 57.23
40 | AF.32210 | D6 BT cot (thi cong) m3 14.01 1ca
41 0 Bao dudng bé tong cot Cong 0
42 | AF.82111 D& VK cot 100m3 | 1.974 2.87 5.15
43 | AF.81140 | GCLD VK dam, san, CT | 100m2 | 9.3216 34.38 271.69
44 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 | 73.89
45 | AF.32310 D6 BT dam, san, CT m3 73.62 1ca
46 0 Bao dudng bé tong dam, Cong 0

san, CT
47 | AF.82111 D& VK dam, san, CT 100m2 | 9.3216 2.87 22.68
48 | AE.22214 Xay tuong m3 123.02 1.92 214.44
49 | AK.21224 Trat trong m2 1491.5 0.2 341.14
50 | AK.51240 Lat nén m2 545.06 0.17 77.17
51 0 Cong tac khac Cong 0
52 Téng 3 (H<16M)
53 | AF.61422 GCLD CT cét T 1.76 10.19 16.3
54 | AF.81130 GCLD VK ¢t m2 176.94 31.9 51.31
55 | AF.32210 | D4 BT cot (thu cong) m3 | 11.75 1ca
56 0 Bao dudng bé tong cot Cong 0
57 | AF.82111 D& VK cot 100m3 | 1.7694 2.87 4.62
58 | AF.81140 | GCLD VK dam, san, CT |100m2| 9.3216 34.38 271.69
59 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 73.89
60 | AF.32310 | D6 BT dam, san, CT m3 | 73.62 1ca
61 0 Bao dudng bé tong dam, Cong 0
san, CT

62 | AF.82111 D& VK dam, san, CT 100m2 | 9.3216 2.87 22.68
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63 | AE.22214 Xay tuong m3 123.02 1.92 214.44
64 | AK.21224 Trat trong m2 1491.5 0.2 337.43
65 | AK.51240 Lat nén m2 545.06 0.17 77.17
66 0 Cong tac khac Cong 0
67 Tang 4 (H<16M)

68 | AF.61422 GCLD CT cot T 1.76 10.19 16.3
69 | AF.81130 GCLD VK cét m2 176.94 31.9 51.31
70 | AF.32210 D6 BT cot (thi cong) m3 11.75 0 1ca
71 0 Bao dudng bé tong cot Cong 0 0 0
72 | AF.82111 D& VK ¢t 100m3 | 1.7694 2.87 4.62
73 | AF.81140 | GCLD VK dam, san, CT |100m2 | 9.3216 34.38 | 271.69
74 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 73.89
75 | AF.32310 | Do BT dam, san, CT m3 | 73.62 0 1ca
76 0 Bao dudng bé tong dam, Cong 0 0 0
san, CT
77 | AF.82111 D& VK dam, san, CT 100m2 | 9.3216 2.87 22.68
78 | AE.22214 Xay tuong m3 123.02 1.92 214.44
79 | AK.21224 Trat trong m2 1491.5 0.2 337.43
80 | AK.51240 Lat nén m2 545.06 0.17 77.17
81 0 Cong tac khac Cong 0 0 0
82 Tang 5 (H<50M)
83 | AF.61422 GCLD CT cét T 1.76 10.19 16.3
84 | AF.81130 GCLD VK cét m2 176.94 31.9 51.31
85 | AF.32210 Po6 BT cot (thii cong) m3 11.75 0 1ca
86 0 Bao dudng bé tong cot Cong 0 0 0
87 | AF.82111 D& VK cot 100m3 | 1.7694 2.87 4.62
88 | AF.81140 | GCLD VK dam, san, CT |100m2 | 9.3216 34.38 | 271.69
89 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 73.89
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90 | AF.32310 | PO BT dam, san, CT m3 | 73.62 0 1ca
o1 0 Bao dudng bé tong dam, Cong 0 0 0

san, CT

92 | AF.82111 D& VK dam, san, CT 100m2 | 9.3216 2.87 22.68
93 | AE.22214 Xay tuong m3 123.02 1.92 214.44
94 | AK.21224 Trat trong m2 1491.5 0.2 337.43
95 | AK.51240 Lat nén m2 545.06 0.17 77.17
96 0 Cong tac khac Cong 0 0 0
97 TAng mai
98 | AE.22214 Xay tuong thu hoi m3 35.69 1.92 60.23
99 | AIL61131 | Lap dung xa go mai U100 | T 27.48 2.73 75.02
100 | AK.12222 Lop mai ton 100m2 | 9.1616 4.5 41.23
101 Cong tac khac Cong
102 Hoan thién
103 | AK 21124 | HATREOAtOANDOCONE | a0ss | 026 | 405.24

trinh
104 Lap dat dién nudc Cong
105 | AH.32111 Lép ctra di, cira 86 m2 | 445.32 0.25 | 111.33
106 | AK.84110 | Son toan bd cong trinh m2 9350.7 0.066 | 461.45
107 Thu don, ban giao cong Cong

trinh
108 Két thiic
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3.3 Vach tién d§ thi cong ( ban vé TC-05)

3.4 Panh gia biéu dd nhan lwe

- Nhan luc la dang tai nguyén dac biét khong du trir dugc. Do do can phai su

dung hop 1y trong sudt thoi gian thi cong.

- Cac hé s0 danh gia chat luong cua biéu d6 nhan lyc.

1

K :Amax
A

tb

Trong do:

VO1 Ktb = ?

LOP: XD1701D
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Ana: SO cong nhan cao nhat c6 mit trén cong trudng (81 cong nhan)
Ay: SO cong nhan trung binh trén cong trudng

S: Tong s6 cong nhén lao dong (S =8117 cong)

T: Tong thoi gian thi cong (T = 186 ngay)

8117
A, =——— =48 (cong nhan
>~ g5 (cong nhan)
K, = A e = 85 =1,523 (thoa man)
A, 48
b. Hé 56 phén b6 lao dong khong déu (K-)
K,=>u_84 40
S 8117
Trong do:

Sau: Luong lao dong doéi ra so voi lugng lao dong trung binh.
S : Tong sb cong lao dong.
— Sir dung lao dong twong dbi hiéu qua, nhu ciu vé phuong tién thi cong,
vat tu hop 1y, ddy chuyén thi cong tuong dbi nhip nhang.
IV. LAP TONG MAT BANG THI CONG CONG TRINH
1. Co s6 tinh toan
- Céc tai liéu chung:
+ Huéng dan vé thiét ké téng mat bﬁng xay dung
+ Hudng dan k¥ thuat vé lap tong mat bang xay dung
+ Cac quy chudn, tiéu chuan vé thiét ké
+ Quy chuén vé an toan lao dong, vé sinh xay dung
+ Quy chuén vé ki hiéu ban vé...
- Céc tai li¢u riéng:
+ Mit bang hién trang khu dat xay dung
+ Bén dd dia hinh, ban dd tric dac
+ Mat bang quy hoach tong thé cac cong trinh xay dung, duong s& xay cho cong
trinh
+ Tai liéu vé dia hinh, dia chat, thuy van khu vuc
+ Biéu d6 nhén lyc cua cong trinh
+ Tién d6 cung cip nguyén vat lidu chinh cho cong trinh

+ Cac ban v& vé cong nghé xay dyng...
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2. Céc nguyén tic co ban khi thiét ké
- Cong trinh tam phai dam bao phuc vu thi cong cong trinh chinh tot nhat va
khong lam can tr& qua trinh thi cong cong trinh chinh.
- Cong trinh phuc vu thi céng duoc bd tri sao cho tong khéi lugng van chuyén
trén cong truong 1a nho nhat.
- V&i cong trinh c6 thoi gian thi cong kéo dai, khi thiét ké tong mit bang thi
cong cong trinh phai thiét ké mit bang thi cong cho céac giai doan khac nhau.
- Loi dung dia hinh, huéng gié dé giai quyét tot van dé thoat nude cling nhu tién
nghi cho sinh hoat, san xuat tai cong trudng.
- Pam bao su két hop tbt nhit giita cong tac xay va cong tac lip dung
- Khi thiét ké tong mat bang phai tuan theo cac hudng dan, tiéu chuan, quy
chuan vé thiét ké ban v&, an toan lao dong, phong chéng chay nd, vé sinh moi
truong. ..
3. Tinh toan tong mit bing thi cong
3.1 Xac dinh dién tich lan trai, nha tam
3.1.1 S6 lwgng can by cong nhan vién trong cong truong
Theo biéu d6 nhan lyc bang tién d6 thi cong, vao thoi diém cao nhat: A . =
81(ngudi). Do sb cong nhan trén cong trudong thay doi lién tuc cho nén trong
qua trinh tinh toan dan sb cong trudng ta ldy A = Ay=48 (nguoi) 13 quan sb
trung binh lam viéc truc tiép 0 cOng truong.
* S6 ngueoi trén cong truong dwgce xdc dinh nhw sau:
G =1.06x(A+B+C+D+E)
Trong do:
- S6 cong nhan co ban: A = Ag= 48 (ngudi)
- S6 cong nhan lam & cic xudng san xudt: B = mA = 30%.A = 0,3.47
=15(nguoi)
- Can b ki thuat: C = 6%.(A + B ) = 0,06.(48+15) =5(nguoi)
- Nhan vién hanh chinh: D =5%.( A + B + C) = 0,05.(48+15+5) =4(nguoi)
- Nhan vién dich vu:
E=10%.(A+B+C+D)=0,1.(48+15+4+4) =7(nguoi)
Lay s6 cong nhan 6m dau 2%, nghi phép 4%:
=G =1,06 .(48+15+4+4+7) =82 (nguoi).

3.1.2 Dién tich str dung cho can bg cong nhan vién
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Khi thi cong cong trinh ta tranh thi thi cong som mot sé nha vinh ctu
trong nhiém vy xay dung 1am nha hanh chinh dé giam chi phi trong viéc xay
dung nha tam.

Khi nay, ta gia thiét can bd va cong nhan chi c6 40% ¢ khu lan trai.

Tham khao bang tiéu chudn vé nha tam trén cong trudng xay dyng (Thiét
ké tong mit bang va to chuc coéng truong xdy dung - PGS.TS. Trinh Quéc
Théng - NXB Khoa hoc k¥ thuét) ta tinh toan dugc di¢n tich nha tam trén cong
truong cho tung dang nha & nhu sau:

- Nha ¢ tap thé cong nhan:  (47+15) x 0,4 x 2 = 49,6 (m?)
- Nha 1am viéc cho can bo:  (4+4) x 0,4 x 4 =12,8 (m?) (B6 tri 40% can bod
lam vi¢c ngoai hi¢n truong, con lai 60% lam viéc trong nha hanh chinh

duoc dyng 1én trong 1 s6 nha vinh ctru).

- Nha an: 82x04x1,0 =328(m’)

- Nha dé xe: 47 x 05 x 1,2 = 28,2 (m?)
- Nha tim: 2,5/20 x 82 =10,13 (m?)

- Nha vé sinh: 2/20 x 82 =8,2 (m?)

-Bénh xa+y té: 82 x 0,04 = 3,28 (m2)

Sau khi tinh todn & trén can cr vao cac di€u kién thi cong cua tung loai vat
liéu khac nhau va di€u ki¢én mat bang cong trinh ta chon kich thudc cac
phong ban nhu sau:

Bdng théng ké cdc phong ban chirc néng:

Chicu | Chiéu Dién
Tén phong ban ) . ) 5
rong(m) | dai(m) | tich(m®)
Nha nghi cua cong nhan 4 12 48
Nha lam viéc cua CBKT 4 5 20
Nha an 4 8 32
Nha dé xe 4 8 32
Nha tdm 4 4 16
Phong bao vé 4 3 12

3.2 Xac dinh dién tich kho bai chira vat liéu

3.2.1. Kho chtra xi mang
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Can ctr vao bang tién do thi cong ctia cong trinh ta thay khi thi cong dén
phan xay tuong, trat 1a ¢ nhu cau vé luong vat lidu 16n nhét, do d6 can cr vao
khéi luong cong tac hoan thanh trong mot ngay dé tinh toan khéi luong nguyén
vat liéu can thiét, tir d6 tinh toan dugc dién tich can thiét cia kho bai.

Khéi luong tuong xay 16n nhat cia mot tang: 147,12 (m°)
Dién tich trat trong 16n nhét cia mot tang: 1951,15 (m°)
Theo dinh mure vat liéu ¢6 :
+ Dinh mtc cho 1m® tudng x4y : xi mang : 65,07 kg
+ Pinh muc cho 1m? trat trong : xi mang : 163,02 kg
+ Khdi lugng xay trong mot ngay : 147,12 =0,65m®
15.15
V6i : 15 1a s6 cong nhan x4y tudng trung binh trong mot ngay
1951,15
15.23

V6i : 23 1a s6 cong nhan trat trung binh trong mot ngay

=5,66 (m°

+ Khdi luong trat trong trong mot ngay:

Vay khéi luong xi ming can c6 trong mot ngay va dy trit trong 4 ngay:
- Cong tac xay: 65,07x0,65x 4 =169,18 (kg)
- Cong tac trat: 163,02x5,66x 4 =3690,77(kg)
Téng cong: = 3859,95 (kg) = 3,86 (T)
Dién tich kho bai: S= i X Ol
2
Véi: o - Hé sb st dung mat bﬁng kho, léy o= 1,6 vi la kho kin
P, - Luong vat liéu chtra trong kho bai.
P, - Luong vat liéu chira trong 1m? dién tich c6 ich cta kho bai.

3,86x1,6

Dién tich kho béi dung dé chtra ximing: S= =2,47 m?

Chon kho kich thuéc 4mx7m=28(m>).

3.2.2 Kho c6t thép

Khéi luong thép trén cong truong phai du trir dé gia cong va lap dung cho 1 ting
gém: (dém, san, cOt, vach , cau thang).

Theo s6 lidu tinh toan ta xac dinh khoi luong thép 16n nhat 16n nhat cho 1 tang
la:

Thép cot: 1,91 (T)
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Thép dam, san: 7,36 (T)
Téng luong thép cho tang: 1,91 + 7,36 = 9,27 (T)
Pinh mirc sip xép lai vat lidu d=3,7+4,2(T/m?).

Dién tich kho chira thép can thiét 1a: F= D—gax = % =2,32(m?)

Dién tich kho c6 ké dén 16i di 1a: S=a.F=15.2,32=348(m?)

Véi a=1,4+16 ddi v6i kho kin, ta ldy a=1,5

Pé thuén tién cho viéc sap xép, boc d va gia cong theo chiéu dai thanh thép nén
ta chon dién tich kho chira thép: F=4x15=60(m?)
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3.2.3 Kho cp pha

Lugng cdp pha str dung 16n nhat 13 trong céc ngay gia cong lap dung cop pha
dam,san,cau thang (S = 969,65 m?). Van khudn dim san,cu thang bao gdm
cac tam van khudn thép (cac tAm mit va goc), cac cdy chong thép Lenex va
da ngang, da doc bang gd. Theo dinh mic, ta co:

+ Thép tim: 969,65 x 51,81/100 = 502,38 (kG)

+ Thép hinh: 969,65 x 48,84/100 = 473,58 (kG)

+ G& lam thanh da: 969,65 x 0,496/100 = 4,81 (m°)

Theo dinh muc cét chira vat lidu:

+ Thép tAm: 4 - 4.5 T/m?

+ Thép hinh: 0.8 - 1.2 T/m?

+ Gb lam thanh da: 1.2 - 1.8 m/m’

Q, 0,502 0,473 4,81

T4 1 s

Chon kho cbp pha c6 dién tich: F =4 x7=28 (m®) dé dam bao thuén tién gia

Dién tich kho: F = =3,81m°

maxi

cong cop pha tai chd.
3.2.4 bai cat
Thudc loai kho bai 10 thién.
[q]: lwong cat cho phép trén 1m* mit bang 1.5m®/ 1m?
1 m®vita can dung 1,16m> cat vang (vira méac 50)
Luong cat dung trong 1 ngay : 1,16 x (0,65+5,66 )= 7,32 (m®).

7,32x1,2

Dién tich bii dé cat: S = - 5,86(m2)

Vi ta d6 bétong cot, dim, san cau thang déu bang 6t6 bom bétdong thuong pham
nén khong can tinh khéi luong da soi trén cong truong.

3.2.5 Bai gach

Thudc loai kho bai 10 thién. Ta du tinh du trit lwong gach cho 4 ngay, theo dinh
mirc 1m®tudng sir dung 550 vién gach.

147,12 4
= Luong gach : : ;5550 *2 21578 (vién).

Véi : 12 1a s6 ngay xay tuong.
Theo dinh mirc Dy = 1100(v/mP).
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— Dién tich bai dé gach : S =

21578x1,2

3.3 Tinh toan hé thong dién thi cdng va sinh hoat

= 23,54(m2)

a. Dién thi cong va sinh hoat trén cong truong: P,

Tong cong suat cac phuong tién,thiét bi thi cong dugc tong hop trong bang

dudi day:
Cong suat | Cong suat
STT Noi tiéu thu S luong| 1 may tong cong
(kW) (kW)

1 May tron bétong loai 4001 1 4,5 4,5
2 May tron vira loai 3751 1 4.3 4.3
3 May van thang tai PGX-800-16 1 3,1 3,1
4 Van thing 1ong MPG-1000-110 1 22 22
5 bam dui U7 4 0,8 3,2

6 Dam ban 2 1 2
7 May ca bao lién hop 1 1,2 1,2
8 May cat ubn thép 2 1,2 2,4
9 May han di¢n 3 6 18

10 May bom nuéc 3 2 6

11 May bom dau 2 2,5 5

Tong 71.7
b. Dién sinh hoat trong nha:P,
, DPinh muc | Dién tich P
STT Noi chiéu sang

(W/m?) (m°) (W)
1 Nha nghi cua cong nhan 15 48 720
2 Nha lam viéc cua CBKT 15 20 300
3 Nha an 15 32 480

4 | Nhadeé xe 3 32 96

5 | Nhatim 3 16 48

6 Phong bao vé 3 12 36

LOP: XD1701D
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Tong cong P, 1680
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c. Dién chiéu sang ngoai nha:Ps

STT Noi chiéu sang Binh mifc | $61- i

(W) uong (W)

1 Puong chinh 500 4 2000
2 Xuong gb cdppha, cbt thép 100 2 200
3 Kho ximéang + kho thép 75 5 375
4 Bon goc mit bang thi cong 1000 4 4000
5 Dén bao vé cong trinh 100 20 2000
Tong cong P, 8575

Tong cong suat dién can thiét cho cong truong:

DP :1,1.(K1‘—ZP1 +K, > P+ Ks-ZPs}

Cosp
Trong do :
1,1: hé sb tinh dén hao hut cong suét trong mang
cos@: hé s cong suit thiét ké cua thiét bi. LAy cose = 0,75
K1, Ko, Kg: hé s6 ké dén murc d6 st dung dién dong thoi,
K;=0,7; K,=0,8; K;=1,0
Py, Py, Pa: téng cong suat cac noi tiéu thuy.

>P =1,1.(% + O,8><1,68+1><8,575J =84,52(kW)

Ngudn dién cung cap cho cong truong lay tir nguon dién ludi quéc gia cung cap
cho thanh phd.
d. Chon mady bién dp phdn phéi:

Pt 84,52

Cong suét phin khang tinh toan: P, =
cosp, 0,75

=112,69(kW)

Cong sudt biéu kién: S, = /> P? +P? = /84,522 +112,69° =140,86(kW)

Chon mdy bién ap c6 cong suét biéu kién dinh mirc ciia may chon thoa man bt
déng thirc sau 1a hop ly nhét: (60 +80).S] .S,

Chon may bién ap ba pha 320 - 10/0,4 c¢6 coéng suat dinh mirc 320(kVA) lam

ngudi bang dau cua Viét Nam san xuat 1a hop 1y nhét.
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e. Tinh todn dady dan:
% Tinh todn va chon dwong ddy cao thé
Tinh toan theo d6 sut dién thé cho phép: AU=—MZ
10.U%.cose
Trong d6, M : M6 men tai (kW.km)
U : Dién thé danh hiéu (kV)
Z : Dién tré cua 1km dai duong day
Gia thiét chiéu dai tir mang dién qudc gia tdi tram bién &p coéng truong la
250(m)
Ta co mo6 men tai la: M =P .L=284,52 x 0,25 =21,13 (kwW.km)
- Pé théa man dd bén co hoc day nhom co tiét dién 12 50 mm?,
Chon day A-50. Tra bang 7.9 sach thiét ké tong mat bang xd -TS. Trinh Qudc
Thang) véi cose = 0,7 dugc Z=0,741.
M.z  21,13x0,741
10.U%.cosp 10x6° x0,7

Nhu vdy day A-50 dat yéu cau.

AU%=

=5,8%< 10%

X/

% Chon ddy dan phan phéi dén phu tai
Puong diy dong luc c6 chiéu dai L =200 m

A a am A% . . 100><ZP><L
Tict di¢n day dan tinh theo cong thuc: S = >
X KxUj;xAU

Trong do :

D P=184520 W la cong suét noi tiéu thy

L =200 m la chiéu dai doan duong day tinh tir diém dau dén noi tiéu thu xa

nhit.

AU = 5% 1a do sut dién thé cho phép.

K =57 1a hé s6 ké dén vat liéu 1am day (day dong).

Ug =380V la dién thé cua duong day don vi

g = 100 x 84520 x 200
* 57x380°x5

Chon day cap c6 4 161 d@)ng, mdi day c6 S =50 mm?® va [1] =335 A.

> P

J3x U, x cosp

= 41,07(mm2)

- Kiém tra ddy dan theo diéu kién cuong do: | =
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Trong do:
> P =84,52 (kW) = 84520 (W).
Us = 380(V).
cosp = 0,68 vi s6 lugng dong co <10.
= | P 84520 =189,07(A) < 335 (A)

B \/§_Uf_COS¢) :1,73><380><0,68

Nhu vay day chon thod man diéu kién.
-Kiém tra theo d6 bén co hoc:
Déi voi day cap tra bang 7.13 (Sach thiét ké tong mit bang xd- TS .Trinh Qudc
Théng) ta cd Spmin = 4 mm?. Do d6 viéc chon day dé)ng c6 tiét dién 50 mm? 1a hop
ly.
Nhu vay ddy thoa mén cic diéu kién.
< Puong ddy sinh hoat va chiéu sang
Gia thiét chiéu dai duong day L= 350(m)
200 x z PxL
K x Uﬁ x AU

Tiét dién day din tinh theo cong thirc: S, =

Trong do6 :

> P =P2+P3=1680 + 8575 = 10255 (W)

L = 350(m): Chiéu dai doan duong day tinh tir diém dau dén noi tiéu thy.

AU = 5%: Do sut dién thé cho phép.

K = 57: Hé sb ké dén vt liéu 1am day (déng).

Ug =220(V): Dién thé ciia duong day don vi.

_ 200x10255x 350
57x 2207 x5

=S = 52,O4(mm2)

Chon day cap c6 4 16i ddng, mdi day c6 S = 16(mm?) va[I] = 150(A).

Kiém tra day dan theo diéu kién cuong do:

| = P _ 10255
U;.cosp 220.1

=46,61 (A) <150(A)

* Kiém tra theo dé bén co hoc:
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Tiét dién nho nhat cia day boc dén cac may lap dit trong nha tra bang 7.13
(sach thiét ké tong mat bang xdy dung - TS.Trinh Qudc Thing) véi day dong 1a
1,5(mm ?).
Do d6 viéc chon ddy dong c6 tiét dién 16(mm?)1a hop 1y.
3.4. tinh toan hé thong thoat nuéc cho cong truwdng

Noi dung thiét ké:

e Xac dinh luu lugng nudce can thiét trén cong truong.

e Yéu ciu chat lugng can thiét trén cong truong.

e Thiét ké mang luéi cap nudc.

a. Tinh toan luu lugng nwoc trén cong truong
» Nudoc phuc vu cho san xudt:

Luu lugng nude ding cho san xuét tinh theo cong thuc:

SX 1=

=1,2 2Py k, (I/s)
.3600 ¢

Vi, n: SO lugng cac di€ém can dung nudc

1,2: Hé sb ké dén luong nudce can dung chua tinh hét, hodc s& phat

sinh.
Kq: HE s6 str dung nuée khong didu hoa, K; = 2,25
Pmip: Luong nudce sir dung cua 1 may/1 kip (1), Pmikip = q.D
q: Khdi lugng cong tac can str dung nude
D: PBinh muc st dung nudc cua céac doi tuong
STT Cong tac Khoi lugng q | Dinh mic (D) P
1 Xay 0.65 200(1/m°) 130
2 Trat 5.66 200(I/m°) 1132
3 Tudi gach 1439 250(1/1000vién) 359.75
4 | Bao dudng bétong 12 600(l/ca) 7200
Téng 8821.75
21,7
=P, =1,2x 08 T0, 5 95— 0,83(1/s)
8.3600

» Nuoc dung cho sinh hoat tai cong truong :
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Luu luong nude dung cho sinh hoat tai hién truong va khu ¢ bao gdm nude
phuc vu cho tdm rira, dn uéng duoc tinh theo cong thuc: Py, = P, + Py
o o ‘ KNPy,
P.: luong nude sinh hoat dung trén cong truong: P,.=—————= (l/s)
8.3600
Trong do:
K: hé s sur dung nudc khong diéu hoa, k=2
N1: s& nguoi trén cong trudng
N;=A+B+C+D+E=77 (nguoi)

Ph kip: nhu cAu nudce cua 1 cong nhan trén 1 ca( Léy Py kip = 20 1/nguoi)

p = 2x/7x20 0,11(1/s)
8x 3600
.N,.P
Pp: lugng nudce phuc vu sinh hoat & khu nha &, P,=—=2-"" (|/s)
24.3600

Vi, K: hé sd s dung nudc khong diéu hoak=2,5

N,: s6 nhan cong & trén cong trudng

(35% nhan cong ¢ tai cong truong, N, = 77x0,4 = 31)

P ngay: nhu cau nude cua 1 ngudi trén 1 ngay (LAy Py neay = 50 I/ nguoi)

P 2,5%x31x50
® 24x3600
» Xac dinh nuoc dung cho ciu hoa:

Tra bang 6.2 (Sach thiét ké tong mit bang xay dung - TS. Trinh Qudc Thing)
v6i loai nha khé chay, co khdi tich trong khoang (20 - 50) x 1000m®, ta co
lwong nuée dung cho phong héa theo tiéu chuén 1a: P, = 10(1/s).
Ta c6: Psx + Py = 0,83+0,24=1,07 ( I/s) < P, =10(l/s)
Vay lugng nudc trén cong trudong tinh theo cong thurc:
P=0,7.(Psy + Psx) + Pcc =0,7x 1,07+ 10 = 10,75 (l/s)

b. Chdt lugng nudc va cac nguon nwoc cung cap

=0,13(l/s) = Pg =0,11+0,13 = 0,24 (I/s)

- Chét lugng nudc:
Nudc dung trén cong truong phai dam bao chat luong phi hop voi céc tidu
chuan vé ky thuat va vé sinh.

+ Nudc phuc vu cho céc qua trinh tron vira bétdong va vira xay, trat khong

duoc chira axit, sunfat, dau mo...
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+ Nudc dung cho sinh hoat phai ddm bao cac yéu cdu nhu trong sach,
khong chira cac vi tring gy bénh, dat cac tiéu chuan vé nudc sinh hoat do
Bo yté quy dinh.

- Céc ngudn cung cap nude:
Nudc cung cap cho cong truong c6 thé 1y tir 2 ngudn sau:

+ Nuéec do cac nha may cta thanh phé cung cap.

+ Nudc lay tir cac ngudn cung cip thién nhién: séng, sudi, ao, hd, nudc
ngam,..

c. Thiét ké duong 6'ng cd’p nuoc:
Gia thiét duong kinh éng D <=100(mm).
Van tdc nudc chay trong dng 1a: v =1,5(m/s).

Puong kinh dng ddn nude tinh theo cong thirc:

_| AP _ | 4x10,75 _ B |
D_\/TC.V.IOOO _\/nXI,SXIOOO =0,096(m)=96(mm) <100(mm) (thoa

man)
Vay chon duong kinh éng 1a: D = 100(mm).
3.5. Puong tam cho cong trinh

Puong tam phuc vu thi cong anh hudng truc tiép dén mit bang xay dung,
tién do thi cong cong trinh. Thong thudng ta loi dung dudng chinh thirc c6 sin
hodc dé giam gia thanh x4y dung ta bd tri duong tam tring v6i duong c¢d dinh
phuc vu cho cong trinh sau nay.

Thiét ké duwong: tuy thudc vao mat bﬁng thi cong cong trinh, quy hoach
duong da c6 trong ban thiét ké ma ta thiét ké va quy hoach duong cho cong
trinh.

Mit duong lam bang da dam rai thanh timg 16p 15 ~ 20 cm, & mdi 16p cho
xe lu dam ki, tong chiéu day 16p d4 dam 13 30cm. Doc hai bén dudng c6 ranh
thoat nuge. Tiét dién ngang cua mat duong cho 1 lan xe rong tur 3,5 m dén 4,0m
va 2 lan xe 14 7,0 m. B4 tri dudng cudi hudng gié d6i v6i khu vuc hanh chinh,

nha nghi dé dam bao tranh bui.
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D. AN TOAN LAO PONG VA VE SINH MOI TRUONG
I. AN TOAN LAO PONG

Khi thi cong nha cao ting viéc can quan tim hang dau 1a bién phap an
toan lao dong. Cong trinh phai 13 noi quan 1y chit ché vé s6 nguoi ra vao trong
cong trinh (Khéng phdn su mién vao). Tat ca cac cong nhan déu phai duoc hoc
ndi quy vé an toan lao dong trudc khi thi cong cong trinh.

1. An toan lao dong trong thi cong ép coc

- Khi thi cong ép coc can phai huan luyén céng nhan, trang bi bao ho,
kiém tra an toan cac thiét bi phuc vu.

- Chip hanh nghiém chinh quy dinh an toan lao déng vé st dung, vén
hanh may ¢€p coc, dong co dién, can cau, may han dién,...

- Cac khdi ddi trong phai dugc chong xép theo nguyén tic tao thanh
khéi on dinh. Khong dugce dé khdi doi trong nghiéng, roi, do trong qué trinh ép
coc.

- Phai chip hanh nghiém ngit quy ché an toan lao dong & trén cao: Phai
c¢6 ddy an toan, thang sit 1én xudng....

2. An toan lao dong trong thi cong dao dat
2.1. Sy ¢6 thwong gip Kkhi thi cong dao dat va bién phap xir 1y

Khi dao dat hé méng c6 rat nhiéu sy cb xay ra, vi vy can phai cht y dé co
nhitng bién phap phong ngira, hodc khi dd xdy ra sy ¢b can nhanh chong khic
phuc dé dam bao yéu cau vé k¥ thuat va dé kip tién do thi cong.

Pang dao dat, gap tro1 mua lam cho dat bi sut 16 Xuéng day méng. Khi tanh
mua nhanh chong 1dy hét chd dit sap xudng, lac vét dat sdp 10 can chira lai
20cm day hé dao so véi cdt thiét ké. Khi boc bo 16p dat chira lai nay (bang thu
cong) dén dau phai tién hanh lam 16p 16t mong bang bé tong gach v& ngay dén
do.

C6 thé dong ngay cac 16p van va chdong thanh vach sau khi don xong dat
sap 16 xubng mong.

Can c6 bién phap tiéu nude bé mat dé khi gip mua nudc khong chay tir mit
xubng day hd dao. Can lam ranh ¢ mép hé dao dé thu nude, phai co ranh, con

trach quanh hd moéng dé tranh nudc trén bé mit chay xudng hé dao.
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Khi dao gip da "mo cbi nam chim" hoic khéi ran ndm khong hét day mong
thi phai ph4 bo dé thay vao bang 16p cat pha ¢4 dam rdi dam k¥ lai dé cho nén
chiu tai déu.

Trong hé moéng gip tai bun: Phai vét sach 1ay hét phan bun nay trong pham
vi mong. Phan bun ngoai méng phai co tuong chan khong cho luu thong giira 2
phan bun trong va ngoai pham vi méng. Thay vao vi tri clia tai bun d3 ldy di can
do cat, dat tron da dam, hoac cac loai dat co gia ¢6 do co quan thiét ké chi dinh.

Gap mach ngam c6 cat chay: can lam giéng loc dé hut nudc ngoai pham vi
hé moéng, khi hé moéng kho, nhanh chong bit dong nude cd cat chay bang bé
tong du dé nudc va cat khong dun ra duoc. Khan truong thi cong phan moéng &
khu vuc can thiét dé tranh kho khan.

Pao phai vat ngam nhu dudng dng cap thoat nudc, diy cap dién cac loai:
Can nhanh chéng chuyén vi tri cong tac dé c6 giai phap xir ly. Khong dugc dé
kéo dai sy ¢d s& nguy hiém cho ving 1an cn va anh huong téi tién do thi cong.
Néu 1am v& dng nudc phai khoa van trude diém lam v& dé xtr 1y ngay. Lam dut
day cap phai bao cho don vi quan ly, dong thoi nhanh chong so tan trudc khi
ngat dién dau nguon.

2.2. An toan lao ddng trong thi cong dao dat bang may

Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai ddc tu
nhién, ciing nhu trong pham vi hoat déng ctia may, khu vuc nay phai c6 bién
bao.

Khi van hanh may phai kiém tra tinh trang may, vi tri dat may, thiét bi an
toan phanh ham, tin hi€u, am thanh, cho may chay thir khong tai.

Khong dugc thay d6i do nghiéng ciia may khi gdu xtuc dang mang tai hay
dang quay gan. CAm ham phanh d6t ngot.

- Thuong xuyén kiém tra tinh trang cua day cap, khong dung day cap da
ndi hoic bi to.

- Trong moi trudong hop khoang cach giita cabin may va thanh hé dao phai
>1.5m.

2.3. An toan lao dong trong thi cong dao dat bang thi cong
Phai trang bi du dung cu cho cong nhan theo ché d6 hién hanh.
CAm nguoi di lai trong pham vi 2m tinh tir mép van cir xung quanh hé dé

tranh tinh trang roi xuéng hd.
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Pao dit hd moéng sau mdi trin mua phai ric cat vao bac thang 1én xudng
tranh trugt nga.
Cam bd tri ngudi 1am viée trén miéng h trong khi dang co viée ¢ bén
du6i hd dao trong cing mot khoang ma dat c6 thé roi, 16 xubng nguoi bén
dudi.
3. An toan lao dong trong cong tac bétdng va cot thép
3.1. An toan lao dong khi lip dung, thio d& dan gido

Khong dugc sit dung dan gido: C6 bién dang, ran nit, mon gi hodc thiéu
cac bd phan: moc neo, gidng ...

Khe h¢ gitra san cong tac va tuong cong trinh >0.05 m khi xay va 0.2 m khi
trat.

Céc cot dan gido phai duge dat trén vat ké 6n dinh.

Cam xép tai 1én dan gido, noi ngoai nhiing vi tri da qui dinh.

Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San 1am viéc bén
trén, san bao vé bén dudi.

Khi dan gido cao hon 12 m phai 1am cau thang. D6 ddc cua cau thang < 60°

Ld hong & san cong tac dé 1én xubng phai co lan can bao vé ¢ 3 phia.

Thuong xuyén kiém tra tat ca cac bod phan két cau cua dan gido, gia do, dé
kip thoi phat hién tinh trang hu hong cua dan gido dé c6 bién phap sira chira kip
thoi.

Khi thao d& dan gido phai c6 rao ngin, bién cAm ngudi qua lai. Cam thao
d& dan gido bang cach giat do.

Khéng dung lép, thdo d& hodc lam viéc trén dan gido va khi tro1 mua to,
giong bdo hodc gi6 cip 5 trd 1én.
3.2. An toan lao dong khi gia cong lip dung cop pha

Van khuon dung dé do két cau bé tong phai dugc ché tao va lap dung theo
dung yéu cau trong thiét ké thi cong da dugc duyét.

Van khudn ghép thanh khéi 16n phai dam bao viing chac khi cau lap va khi
cau lap phai tranh va cham vao cac bo két cau di lap trude.

Khong duoc dé trén van khudn nhiing thiét bi vat liéu khong co trong thiét
ké, ké ca khong cho nhitng nguoi khong tryc tiép tham gia vao viéc d6 bé tong

dimg trén van khuon.
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Cam dat va chat xép cic tAm van khudn cac bd phan cuia van khuon lén
chiéu nghi cau thang, 1én ban cong, cac 16i di sat canh 16 hong hodc cac mép
ngoai cua cong trinh. Khi chua giang kéo ching.

Trudc khi d6 bé tong can bo ky thuat thi cong phai kiém tra van khudn, néu
c6 hu hong phai sira chita ngay. Khu vic sira chita phai c¢6 rao ngin, bién bao.
3.3. An toan lao dong khi gia cong, 1ip dwng c6t thép

Gia cong cdt thép phai duge tién hanh ¢ khu vire riéng, xung quanh c6 rao
chan va bién bao.

Cit, udn, kéo cbt thép phai dung nhimng thiét bi chuyén dung, phai c6 bién
phap ngin ngira thép ving khi cit ¢t thép co doan dai hon hodc bang 0.3m. Ban
gia cong c6t thép phai dugc ¢b dinh chic chin, néu ban gia cong cbt thép co
cong nhan lam viéc ¢ hai gia thi & gira phai c6 ludi thép bao vé cao it nhat 1a
1.0 m. Cbt thép di 1am xong phai dé ding chd quy dinh.

Khi nan thiang thép tron cudn bang may phai che chan bao hiém ¢ truc cudn
trude khi mé may, ham dong co khi dua dau ndi thép vao truc cudn.

Khi gia cong cbt thép va lam sach ri phai trang bi day di phuong tién bao
v€ ca nhan cho cong nhan.

Khong dung kéo tay khi cat cac thanh thép thanh cac mAu ngan hon 30cm.

Budc cbt thép phai dung dung cu chuyén ding, cdm budc bang tay cho
phap trong thiét ké.

Khi dung lap cbt thép gan duong day dan dién phai cit dién, truong hop
khong cat duoc dién phai co bién phap ngin ngira cot thép va cham vao day
dién.

3.4. An toan lao dong khi d6 va dim bé tong

Trude khi d6 bé tong can bo k¥ thuét thi cong phai kiém tra viéc lap dit
coffa, cdt thép, dan gido, san cong tac, duong van chuyén. Chi dugc tién hanh
d6 sau khi d3 c6 van ban xac nhan.

Lbi qua lai duéi khu vuc dang d6 bé tong phai c6 rao ngin va bién cam.
Trudng hop bét budc co ngudi qua lai can 1am nhitng tAm che & phia trén 16i qua
lai do.

CAm ngudi khoéng co nhiém vu dimg & san rot vita bé tong. Cong nhan lam
nhiém vu dinh hudng, diéu chinh mdy, voi bom d6 bé tong phai co ging, ung.

Khi ding dam rung dé dam bé tong can:
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- Néi dat voi vo dAm rung

- Dung ddy budc cach dién ndi tir bang phan phdi dén dong co dién cua
dam

- Lam sach ddm rung, lau khé va quan ddy dan khi 1am viéc

- Ngimng dim rung tir 5-7 phit sau mdi lan lam viée lién tyc tir 30-35 phit.

- Cong nhan van hanh may phai dugc trang bi ung cao su cach di¢n va cac
phuong tién bao v¢ ¢4 nhan khéc.
3.5. An toan lao dong khi bao dudng bé tong

Khi bao dudng bé tong phai dung dan gido, khong duoc dung 1€n cac cot
chéng hoac canh van khuén, khong duoc dung thang tua vao cac bd phan két
cau bé tong dang bao dudng.

Bao dudng bé tong vé ban dém hodc nhitng bo phan két cau bi che khuat
phai c6 dén chiéu sang.

3.6. An toan lao dong khi thao d& cop pha

Chi dugc thao d& van khudn sau khi bé tong da dat cuong do qui dinh theo
huéng dan cua can bo ki thuat thi cong.

Khi thao d& van khuon phai thao theo trinh ty hop 1y phai ¢ bién phap dé
phong van khuon roi, hodc két cdu cong trinh bi sap d6 bat ngd. Noi thdo van
khuon phai c6 rao ngin va bién béo.

Trudc khi thdo van khuon phai thu gon hét cac vat lidu thira va cac thiét bi
dat trén cac bo phan cong trinh sip thao van khuén.

Khi thao van khuon phai thuong xuyén quan sat tinh trang cic bo phan két
cdu, néu c6 hién tuwong bién dang phai ngimg thao va bao cao cho can bd k¥
thuat thi cong biét.

Sau khi thao van khuén phai che chin cac 16 hong cia coéng trinh khéng
dugc dé van khuodn da thao 1én san cong tac hodc ném van khudn tir trén Xuéng,
van khuon sau khi thao phai dugc dé vao noi qui dinh.

Théo d& van khudn dbi v6i nhitng khoang d6 bé tong cdt thép c6 khau do
16n phai thuc hién dﬁy du yéu cau néu trong thiét ké vé chéng do tam thoi
3.7. An toan lao dong khi thi cong mai

Chi cho phép cong nhan lam céc cong viéc trén mai sau khi can bo k¥ thuat
di kiém tra tinh trang két cAu chiu lyc ctia mai va céc phuong ti¢én bao dam an

toan khac.
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Chi cho phép dé vat liéu trén mai ¢ nhimg vi tri thiét ké qui dinh.

Khi dé cac vat lidu, dung cu trén mai phai co bién phap chéng lan, truot
theo mai ddc.

Trong pham vi dang c6 ngudi lam viéc trén mai phai co rao ngin va bién
cAm bén dudi dé tranh dung cu va vat li€u roi vao ngudi qua lai. Hang rao ngan
phai dit rong ra mép ngoai cia mai theo hinh chiéu bang véi khoang > 3m.

4. An toan lao dgng trong cong tac xay va hoan thién
4.1. Trong cong tac xay

Kiém tra tinh trang cta gian gido gia d& phuc vu cho cong tac xy, kiém tra
lai viéc sép xép bd tri vat liéu va vi tri cong nhan ding lam viéc trén san cong
tac.

Khi x4y dén do cao cach nén hodc san nha 1.5 m thi phai bac gian gido, gia
do.

ChUyén vat liéu (gach, vira) 1én san cong tac & do cao trén 2m phai dung
cac thiét bi van chuyén. Ban nang gach phai c6 thanh chic chin, dam bao
khong roi d6 khi ning, cAm chuyén gach bang cach tung gach 1én cao qua 2m.

Khi 1am san cong tac bén trong nha dé xay thi bén ngoai phai dit rao ngin
hodc bién cdm cich chan tudng 1.5m néu d6 cao xdy < 7.0m hoic cich 2.0m
néu d6 cao xay > 7.0m. Phai che chin nhiing 16 tudng ¢ ting 2 trd 1én néu ngudi
c6 thé lot qua duoc.

Khong dugc phép:
- Plng ¢ bo tudng dé xay
- bi lai trén bo tuong
- Ptng trén mai hat dé xay
- Tya thang vao tudng mdi xay dé 1én xudng
-bé dung cu hodc vat li¢u 1én bo tudong dang xay
Khi xdy néu gip mua gid (cap 6 tré 1én) phai che ddy chong d& khdi xay can
than dé khoi bi x6i 16 hodc sap do, dong thoi moi ngudi phai dén noi an np an
toan. Khi xdy xong tudng bién vé mua mua bdo phai che chin ngay.
4.2. Trong cong tac hoan thién
Str dung dan gido, san cong tac lam cong tac hoan thién phai theo su
huéng dan ctia can bo ki thuat. Khong duoc phép dung thang dé lam cong

tac hoan thién ¢ trén cao.
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Can b thi cong phai dam bao viéc ngét dién hoan thién khi chuén bi trat,

son,... 1én trén bé mat cua hé thong dién.
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4.2.1 Trong cong tac trat

Trat trong, ngoai cong trinh can sir dung gian gido theo quy dinh cta quy
pham, dam bao 6n dinh, virng chic.

Cam dung chit doc hai dé 1am vira trat mau.

Pua vita 1én san tang trén cao hon 5m phai dung thiét bi van chuyén 1én
cao hop ly.

Thing, x6 cling nhu céc thiét bi chira dung vita phai dé ¢ nhimg vi tri chic
chin dé tranh roi, truot. Khi xong viéc phai co rira sach s& va thu gon vao 1 chd.
4.2.2 Trong cong tac quét voi, son

Gian gido phuc vu phai dam bdo yéu cdu cua quy pham chi duoc ding
thang tua dé quét voi, son trén 1 dién tich nhé & d§ cao cach mat nén nha (san) <
om

Khi son trong nha hoac dung cac loai son c6 chtra chat doc hai phai trang bi
cho cong nhan mat na phong ddc, trudc khi bat dau 1am viéce khoang 1h phai mé
tat ca cic ctra va cac thiét bi théng gio cia phong do.

Khi son, cong nhan khong dugc lam viéc qua 2 gio.

CAm ngudi vao trong budng da quét son, voi, co pha chat doc hai chua kho
va chua dugc thong gio tét.

5. Bién phap an toan khi tiép xiic véi may méc

Trude khi bat dau lam viéc phai thuong xuyén kiém tra day cap va ddy cau
dem dung. Khong dugc cau qua suc nang cua can truc, khi cau nhiing vat liéu va
trang thiét bi c6 tai trong gan gidi han stc nang can tryc can phai qua hai dong
tac: dau tién treo cao 20-30 cm kiém tra moc treo & vi tri do va sy on dinh cua
can truc sau d6 méi nang lén vi tri can thiét. T6t nhat tt ca cac thiét b phai duogc
thi nghiém, kiém tra trudc khi sir dung chung va phai dong nhén hiéu c¢6 chi dan
céc stc cau cho phép.

Nguoi l4i can truc phai qua dao tao, c6 chuyén mon.

Nguoi 141 can tryc khi cAu hang bat budc phai bao trude cho céng nhan
dang 1am viéc & dudi bang tin hiéu 4m thanh.

Céac cong viéc san xuat khac chi duoc cho phép lam viéc & nhitng khu vuc
khong nam trong ving nguy hiém cta can truc. Nhitng ving 1am viéc caa can

truc phai c6 rao ngan dat nhiing bién chi dan nhitng noi nguy hiém cho nguoi va

SVTH: POAN BUC VIET - LOP: XD1701D Trang - 210



PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

xe ¢ di lai. Nhitng t6 doi cong nhan lap rap khong duoc ding dudi vét cau va
tay can ctia can truc.

Déi voi tho han phai co trinh d6 chuyén mon cao, trude khi bat dau cong tac
han phai kiém tra hiéu trinh céc thiét bi han dién, thiét bi tiép dia va két cu ciing
nhu do bén chéc cach dién.

6. An toan trong thiét ké to chic thi cong

- Can phai thiét ké cac giai phap an toan trong thiét ké t6 chuic thi cong
dé ngan chin cac truong hop tai nan co thé xay ra va dua ra cic bién phap thi
cong t6i uu, dit van dé dam bao an toan lao dong 1én hang dau.

- Pam bao an toan trong qua trinh thi céng, tién do thi cong vach ra.

- Pam bao trinh ty va thoi gian thi cong, dam bao su nhip nhang giira cac to
d6i tranh chong chéo gy trd ngai 13n nhau gy mat an toan trong lao dong.

- Can phai ¢6 rao chin cac ving nguy hiém, bién thé, kho vat liéu dé chay,
dé nd, khu vuc xung quanh dan gido.

- Thiét ké cac bién phap chéng dn & nhitng noi c6 mirc d6 6n 16n nhu xudng
gia cong go, thép.

- Trén mit bang chi 1 hudng gio, cac duong qua lai ciia xe van chuyén vat
lidu, cac bién phap thoat ngudi khi c¢6 sy ¢d xay ra, cac ngudn nudce chita chay.

- Nha kho phai bd tri & nhitng noi bang phang, thoat nudc tot dé dam bao do
6n dinh cho kho, cac vat liéu xép chong, déng phai sip xép diing quy cach tranh
x0, 6 bat ngod gy tai nan.

- Lam céc hé thong chdng sét cho dan gido kim loai.

-Pé phong tiép xuc va cham cac bd phan mang dién, bdo dam cach dién tt,
phai bao che va ngén cach cac bd phan mang dién.

- Han ché giam tdi da cac cong viéc trén cao, ung dung cac thiét bi treo
budc c6 khoda ban ty dong dé thao d& két cdu ra khoi méc cau nhanh chdéng, cong
nhén c6 thé dimg & dudi dat diéu khién.

II. VE SINH MOI TRUONG

Trong mit bang thi cong bd tri hé théng thu nudc thai va loc nudc trude khi
thoat nudc vao hé théng thoat nude thanh phd, khong cho chay tran ra ban xung
quanh.

SVTH: POAN BUC VIET - LOP: XD1701D Trang -211



PO AN TOT NGHIEP TRUGNG DAI HOC DAN LAP HAI PHONG

Bao che cong truong bang hé thong gido ding két hop v6i hé thong ludi
ngan cach cong trinh v&1 khu vuce 1an cén, nham dam bao vé sinh trong subt thoi
gian thi cong.

Pat va phé thai van chuyén bang xe chuyén dung c6 che day can than, dam
bao quy dinh ctia thanh phé vé vé sinh mdi trudng.

Han ché tiéng 6n nhu st dung cac loai may moc giam chan, giam rung. Bo
tri van chuyén vat liéu ngoai gio hanh chinh.

Trén day 1a nhitng yéu cdu cua quy pham an toan trong xay dyng. Khi thi

cong cac cong trinh can tuan thii nghiém ngit nhitng quy dinh trén.
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