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Chuong 1

LUA CHON GIAI PHAP KET CAU

1.1 So b phwong 4n két chu
1.1.1 Phén tich cdc dang két cdu khung

H¢ chiu lyc ctia nha nhi€u tang 1a bd phan chu yé€u cua cong trinh nhan cac loai
tai trong truyeén nd xuong nén dat. H¢ chiu lyc cua cong trinh nha 9 tang

Theo TCXD 198 : 1997, cac hé két cau bé tong cdt thép toan khdi dugce sir dung
phd bién trong cac nha cao tﬁng bao gém hé két cau khung, h¢ két cdu tuong chiu luc,
h¢ khung-vach hdn hop, hé két cu hinh éng va hé két cdu hinh hop. Viéc Iya chon hé
két cau dang nao phu thudc vao diéu kién 1am viéc cu thé cta cong trinh, cong ning sir
dung, chiéu cao ctia nha va d6 10n cua tai trong ngang nhu gié va dong dat.

1.1.1.1  Hékét ciu khung

H¢ két cau khung c6 kha nang tao ra cac khong gian 16n, thich hop véi cac cong
trinh cong cong. HE két cau khung c6 so do lam vi¢c ro rang nhung lai c6 nhugc diém
1a kém hi¢u qua khi chi€u cao cong trinh 16n.

Trong thuc té, hé két cdu khung duoc str dung cho cac ngdi nha dudi 20 ting voi
cap phong chong dong dat < 7; 15 tang doi véi nha trong ving c6 chan dong dong dat
cap 8; 10 tang dbi vai cap 9.

1.11.2 Hé két cau véach cing va 15i cling

Heé két cau vach cimg c6 thé dugc bo tri thanh hé thong theo 1 phuong, 2 phuong
hodc lién két lai thanh cac hé khong gian goi la 161 cung. Bac diém quan trong cua loai
két cdu nay 1a kha nang chiu lyc ngang t6t nén thudng duogc st dung cho cac cong
trinh cao trén 20 tang.

Tuy nhién, d0 cing theo phuong ngang cua cac vach cing t6 ra la hi€u qua ro rét
& nhitng d6 cao nhat dinh, khi chiéu cao c6ng trinh 16n thi ban than vach cung phai cé
kich thudc da 16n, ma diéu do thi khoé co thé thuc hién duoc.

Trong thuc té hé két cau vach cing dugc sir dung ¢6 hiéu qua cho cac ngdi nha
dudi 40 tang Vol cap phong chng dong dat cip 7; do cao gidi han bi giam di néu cip
phong chong dong dat cao hon.

1.1.13 Heé két cau khung - giang (khung va vach ctng)

Hé két cau khung - giang (khung va vach cing) duoc tao ra bang sy két hop hé
thé)ng khung va h¢ théng vach cing. Hé thdng vach ctmg thudng duoc tao ra tai khu
vuc cau thang bd, cau _thang may, khu vyc v€ sinh chung hodc ¢ cac tuong bién, 1a cac
khu vuc c6 tudng nhiéu tang lién tuc. H¢ thong khung dugc bb tri tai cac khu vue con
lai ciia ngdi nha. Trong hé thong két ciu nay, hé théng vach chu yéu chiu tai trong
ngang con hé thong khung chiu tai trong thang dung.

Heé két cau khung - giang t6 ra 1a hé két cau tdi wu cho nhiéu loai cong trinh cao
tang. Loai két cdu nay duoc sir dung cho cac ngdi nha dudi 40 tang voi cap phong
chéng dong dat < 7; 30 ting ddi voi nha trong ving c¢6 chan dong dong dit cip 8; 20
tang ddi véi cap 9.
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1.1.1.4  Heé thong két clu dic biét

(Bao gdm hé thong khung khong gian & cac tang dudi, phia trén 1a hé khung
giang) Pay 1a loai két cau dic biét, dugce tng dung cho cic cong trinh ma ¢ cic ting
duoi doi hoi cac khong gian lon; khi thiét ké ce‘in dic biét quan tAm dén tang chuyén
tiép tir hé thong khung sang hé thong khung glang Nhin chung, phuong phap thiét ké
cho hé két cau nay kha phirc tap, dic biét 1a van dé thiét ké khang chan.

1.1.15 Hé két cau hinh 6ng

Hé két cau hinh dng c6 thé dugc ciu tao bang mot 6ng bao xung quanh nha bao
gd6m hé thdng cot, dam, giang va ciing c6 thé dugc cu tao thanh hé thong 6ng trong
dng. Trong nhiéu trudng hop, ngudi ta cAu tao hé théng dng & phia ngoai, con phia
trong nha 1a hé théng khung hoic vach ctng.

Hé két cu hinh 6pg c6 do cting theo phuong ngang 16n, thich hop cho céc cong
trinh cao tir 25 dén 70 tang.

1.1.1.6 Hé két cau hinh hop

DPdi véi cac cong trinh c6 do cao va mat bing 16m, ngoai viéc tao ra hé¢ théng
khung bao quanh lam thanh 6ng, nguoi ta con tao ra cac vach phia trong bang hé thong
khung v61 mang ¢t xép thanh hang.

Hé két cu dic biét ndy c6 kha ning chiu luc ngang 16n thich hop cho nhimng
cong trinh rat cao, c6 khi t1 100 tang.

1.1.2 Lwa chon phwong dn két cdu khung

Két cau tuong chiu lyc: tudong chiu lyc co thé 1a tuong gach, tuong bé tong hodc
bé tong cot thép. Vi loai két cau nay co6 thé dung tuong ngang chiu lyc, tuong doc
chiu lyc hodc két hop tudong ngang va tuong doc chiu lyc.

Uu diém cua loai két cau nay 1a bd tri dugce khong gian linh hoat, khong gian nho
phu hop v6i nha ¢. Tuy nhién, két cdu tuong chiu luc c6 do cung khong gian kem,
muon tang cuong do cimg cua nha thi phai s dung hé glang tuong. Néu sir dung loai
két cau nay thi s& khong kinh té boi vi cong trinh nay gém 9 tang do d6 bé day tuong
s& rat 16m, trong lugng ban than két cdu 16n doi hoi mong ciing phai co kich thude 16m,
ngoai ra n6 con lam thu hep khong gian ctia ngdi nha.

Két cau khung chiu luc: khung bao gom cac dam, giang, cot két hop véi nhau tao
thanh mot hé théng khong gian, lién két giira cac két cau co thé 1a lién két cimg. So véi
tuong chiu lyc, két cu khung c6 do ciing khong gian 16n hon, on dinh hon chiu dugc
luc chan dong tot hon va c6 trong lugng nhé hon do d6 kinh té hon.

Ngoai ra khi st dung loai két cAu nay con cé thé tao dugc kién tric c6 hinh dang
phirc tap ma trong van c6 cam giac nhe nhang, b tri phong linh hoat, tiét kiém duoc
khong gian

Két ciu khung két hop vach cing:

Cong trinh nay co thé str dung hé khung két hop vach ctng tai 10ng cau thang dé
cung chiu luc, vach ciing c6 thé 1a tuong gach hodc bé tong cot thép.
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1.1.3  Kich thwéc so bé ciia két ciu
1.1.31 Dic trung vat lidu:

Bé tong: dugc chon cho két ciu toan khung 1a B25 véi cac chi sb

Cudng d tinh toan gbc chiu nén: Ry,= 14,5 MPa = 145 ( Kg/cm?)
Cuong do tinh toan gde chiu kéo: Ry= 1,05 MPa = 10,5 ( Kg/cm?)
Mo dun dan hoi : Ep=30.10° MPa = 30.10* ( Kg/cm?)

1.1.3.2  Tiét dién cot
Dién tich so bd cua cdt cd the xac dinh theo cong thirc :

F=(2 _1’5)%
Trong do: k=1,2—1,51a h¢ s6 ké dén anh hudng cua léch tam
N 1a luc doc so bd, xac dinh bﬁng N =S.g.n

v6in 12 s6 tAng, q = 1-1,4 T/m?

R, = 1450 T/m?1a cuong do tinh todn cua bétong cot B25

* Cot bién:

—0,167 m?

F=(2-1 5)%b ~1,2 2’35’(1";)81’1’(10
Lua chon cot 0,4x0,6m véi dién tich F = 0,24 m?> Fye
Tang ham - tang 3: bxh=400x600mm
Tang 4 - ting 6  : bxh=300x500mm
Tang 7 -tang 9 : bxh=300x400mm

* Cot gitra:
F=(@2 _1’5)% = 1,2% =0,333m?
Lua chon cot 0,5x0,7m véi dién tich F = 0,35 m?> Fyc
Tang ham - tAng 3: bxh=500x700mm
Tang 4 - ting 6  : bxh=400x600mm
Tang 7-tang 9  : bxh=300x500mm
1.1.33  Tiét dién dam
Chiéu cao dam chinh iy véi ty 1é:
hg=(1/8 - 1/12)Ly; L4=4700 mm
Chiéu cao dam doc ldy véi ty 18:
hg = (1/12 - 1/20)L4; Lg= 7800 mm

Chiéu cao dam phu lay véi ty 1é:
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hg = (1/12 — 1/20)Lg; Lg= 4700 mm
Chiéu rong dam thuong duoc 1dy by = (1/4 — 1/2) hg.
DAm chinh ta chon: hy = 500 mm, by = 300 mm
Dam doc nha ta chon: hy = 500 mm, by = 300 mm
Dam phu ta chon:  hyq = 400 mm, by = 220 mm
1.1.34 Phan tich lya chon phuong an két ciu san
1) Dé xuat phuong an két ciu san
+ San BTCT c6 hé dam chinh, phu (san sudn toan khéi)
+ H¢ san 0 coO
+ San phang BTCT tng luc trude khong dam
+ San BTCT tng lyc trude 1am viée hai phuong trén dam

Trén co s phan tich vu nhuoc diém cia ting loai phuong an két cau san dé lya
chon ra mét dang két cau phu hop nhat vé kinh té, k¥ thuat, phu hop véi kha nang thiét
ké va thi cong cua cong trinh

a) Phuong 4n san sudn toan khéi BTCT:
CAu tao hé két cAu san bao gém hé dim chinh phu va ban san.

Uu diém: Ly thuyén tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong
don gian, duoc st dung phd bién ¢ nudc ta véi cong ngh¢ thi cong phong phi nén
thuan tién cho viéc lya chon phuong tién thi céng. Chat luong dam bao do di c6 nhiéu
kinh nghiém thiét ké va thi céng trudc day.

Nhuoc diém: Chiéu cao dim va d6 vong cia ban san rat 16n khi vuot khau do
16n, hé dam phu bd tri nho 1¢ v61 nhing cong trinh khong c6 hé théng cot gitra, dan
dén chiéu cao thong thuy mdi tang thap hoic phai ning cao chiéu cao tang khong c6
loi cho két cdu khi chiu tai trong ngang. Khong gian kién trac b tri nho 1¢, khé tan
dung. Qua trinh thi cong chi phi thoi gian va vat liéu 16n cho cong tac lap dung van
khuon.

b) Phuong &n san 6 co BTCT:

CAu tao hé két cAu san bao gdm hé dam vudng goc v6i nhau theo hai phuong,
chia ban san thanh cac 6 ban ké bdn canh c6 nhip bé, theo yéu cau cdu tao khoang cach
gifta cac dam vao khoang 3m. Céc dam chinh c6 thé 1am & dang dam bet dé tiét kiém
khong gian st dung trong phong.

Uu diém: Tranh duoc cé quéa nhiéu cot bén trong nén tiét kiém dugc khong gian
st dung va c6 kién truc dep, thich hgp voi cac cong trinh yéu cau tham my cao va
khong gian stir dung 16n nhu hoi trudong, cau lac bo. Kha nang chiu lyc tot, thuan tién
cho bo tri mat bang.

Nhuogc diém: Khong tiét kiém, thi cong phuc tap. Mit khac, khi mat bang san

qua rong can phai b6 tri thém cac dam chinh. Vi vay, né ciing khong tranh dugc nhing
han ché do chiéu cao dam chinh phai 16n dé giam d6 vong. Viéc két hop str dung dam
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chinh dang dam bet dé giam chiéu cao dam c6 thé duoc thuc hién nhung chi phi ciing
s¢€ tang cao vi kich thudc dam rat 1on.

¢) Phuong 4n san khong dam tmg luc trudc

CAu tao hé két cAu san bao gém cac ban ké truc tiép 1én cot.

*) Uu diém:

+ Chiéu cao két cau nho nén giam dugc chiéu cao cong trinh

+ Tiét kiém dugc khong gian sir dung

+ D& phan chia khong gian

+ Do c6 thiét ké d~ién hinh khéng c6 dim gilta san nén cong tac thi cong ghép van
khuon cting dé dang va thudn tién tir tang nay sang tang khac do van khu6n

duoc to hop thanh nhiing mang 16n, khong bi chia cat, do d6 luong tiéu hao
vat tu giam dang ké, niang suét lao dong dugc nang cao.

+ Khi bétdong dat cuong do nhét dinh, thép Ung luc trude dugce kéo cang va nd s€
chiu toan bo tai trong ban than cua két cu ma khong can cho bétong dat
cuong do 28 ngay. Vi vay thoi gian thao d& cbt pha s€ dugc rut ngan, tang
kha ning luan chuyén va tao diéu kién cho cong viéc tiép theo duoc tién hanh
som hon.

+ Do san phang nén bd tri cac hé thong k¥ thuat nhu diéu hoa trung tim, cung
cap nudc, ciru hod, thong tin lién lac dugc cai tién va dem lai hiéu qua kinh té
cao.

*)Nhuoge diém:

+ Tinh toan twong ddi phirc tap, md hinh tinh mang tinh quy wdc cao, doi hoi
nhiéu kinh nghiém vi phai thiét ké theo tiéu chuan nudc ngoai.

+ Thi cong phtrc tap doi hoi qua trinh giam sat chat luong nghiém ngit.

+ Thiét bi va may moc thi cong chuyén ding, doi hoi tho tay nghé cao. Gia ca dat
va nhirng bat 6n kho luong trudc dugc trong qua trinh thiét ke, thi cong va st
dung.

d)Phuong 4n san tng luc trude hai phuong trén dam:

CAu tao hé két cdu san tuong tu nhu san phing nhung gitta cac dau cot cd thé
duge bo tri thém hé dim, 1am tang do 6n dinh cho san. Phuong an nay ciing mang cac
vu nhuoe diém chung cua viée dung san BTCT tng luc trude. So vé6i san phang trén
cdt, phuong an nay c6 mo hinh tinh todn quen thudc va tin cdy hon, tuy nhién phai chi
phi vat liéu cho viéc thi cong hé dam d6 toan khéi véi san.

2) Lua chon phuong 4n két cau san:

Str dung phuong 4n san suon bé tong cot thép toan khdi. Theo phuong 4n nay
ban, dam, c6t dugc do lién voi nhau tao thanh mot khong gian virng chac boi cac lién
két ciing, nho vady ma tao dugc do ciing 16n va tang tinh 6n dinh cho cong trinh

St dung tam panel duc sin 1ip ghép lai thanh san (San lip ghép). Theo phuong
an nay c6 thé gidm dugc thoi gian thi cong nhung do ctrng khong gian cua ngo6i nha s&
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giam di do cac panel khong duogc lién két cimg v6i dam va ciing khong duoc lién két
cung voi nhau. Ngoai ra khi sir dung san panel s€ lam giam chi€u cao thong thuy cua
ngdi nha hodc s€ lam tdng thém chiéu cao tang nha cling nhu chiéu cao toan by ngoi
nha.

Kich thudce tiét dién cta cac ciu kién duge lya chon nhu sau:

+ Kich thudc 6 san 16n nhat 1a 4,7x5,0m

Ta co ty so: 1,/1,=5/4,7=1,064<2

So bo xac dinh chiéu day theo cong thirc: h, = DX
m

m=40-45. Chonm=45

D=08-1,4.ChonD=0,9

~0,9x4700

b =94mm nén ta chon hy = 100 mm , ddm béo diéu kién trén

3) Phan tich lya chon phuong an két cu ting ham

Cin cr theo dic diém dia chat cong trinh dé nhan xét ta théy: Khu dat duge du
kién xay dung cong trinh Nha 9 tang 1a khu vuc dét co nhiing 16p dat trén mit rat yéu,
tai trong cong trinh tic dung xudng timg chan cot twong ddi 16n. Do d6 chon giai phap
mong cho cong trinh 1a phwong 4n mong coc ép
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Chuwong 2 B ) ) ]
TINH TOAN KET CAU KHUNG TRUC 4

2.1 So' d6 tinh toan khung phing
2.1.1 So dé hinh hoc

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

D 220x400 D 220x400 D 220x400 D 220x400 D 220x400 D 220x400 k33100
i i a0
8 C 300x400 C 300x500 C 300x400
g V— V/ vV
D 300x500 D 300x500 D 300x500 D 300x500 D300x500 D 300x500 D 300x500 |29.600
I I I P
8 C 300x400 C 300x500 C 300x500
g | V/ V—
D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 26,100
I I I P
C 300x400 C 300x500 C 300x400
o | o0 | caoosoo. | c300sdog
wn
3
D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 |22, 600
o C 300x500 C 400x600 C 400x600 C 300x500
% V/ V/ V— vV
o
D 300500 D 300x500 D 300x500 bg 300
n : L) | —— W
D 220x400
g C 400x600 C 400x600 C 300x500
g | cavomsto_ | oo | c300s00
ID 300x500 D 300x500 ID 300x500 D 300x500 ID 300x500 D 300x500 ID 300x500 16.000
Yy : L} : ) ' w -
\ ?220)(400
(=3 C 300x500 C 400x600 C 400x600 C 300x500
8 | a0 | oo | coomonn | cs00s09
o
D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 k12700
¥ : = =S
\ ?22()}(400
o C 400x600 C 500x700 C 400x600
‘9 VvV —
-+
300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 kg 600
I I I P
o C 400x600 C 500x700 C 500x700 C 400x600
8 V— V— VvV V"
<t
300x500 D 300x500 ID 300x500 D 300x500 ID 300x500 D 300x500 D 300x500 |4 500
I 1 I I P
C 400x600 C 500x700 C 500x700 C 400x600
s C su0x70 Csonxor € 4005600
2
D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 D 300x500 }0_000
I I I =I
C 400x600 C 500x700 C 400x600
o V— VvV V"
&
2.700
) 4700 2350 ) 2350 | 4700

@ & © O ©
So do hinh hgc khung ngang

2.1.2 So db két ciu
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2.2 Tinh toan tai trong

©
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2.2.1 Tiditrong Dung

2.2.11 Tinh tai san
2.2.1.1.1 Tinh trong phan b6 déu trén cac 6 san tang
.3 TT tiéu A K TT tinh
STT Cic 16p san dgz:f]‘rjn) (kgbﬁg) chuin He sf“ toan
y (kG/m?) | Yot | o/m?)
1 L6p gach 14t san 20 2000 40 1.1 44
2 Vira trat+16t 40 1800 72 1.3 93.6
3 Ban san BTCT 100 2500 250 1.1 275
4 | Tran+Hethong ky 50 12 60
thuat
Tong tinh tai 412 472.6
2.2.1.1.2 Tai trong phan bd déu trén cac 6 san vé sinh
A TT tiéu A K TT tinh
STT Cac l6p san dz‘flz::llr{n) (k-(rBI7r$13) chuin He SOM toan
y (kG/m?) | Ywettal [ 5/m?)
1 Lép gach 14t san 15 2000 30 1.1 33
2 Vira trat+16t 40 1800 72 1.3 93.6
3 Ban san BTCT 100 2500 250 1.1 275
Tran + hé thong k¥
4 thuat 50 1.2 60
Tong tinh tai 402 461,6
2.2.1.1.3 Tinh trong phan b6 déu trén cic 6 sin mai
5 TT tieu | Hé¢sd | TTtinh
Chiéu TLR 2 : .
STT Cac l6p san \ 3 chuan vurgt toan
day(mm) | KM | qGmy | @i | (kG/Mm?)
1 Lép vira trat+16t 40 1800 72 1.3 93.6
2 San BTCT 100 2500 250 1.1 275
3 Tran + HE :[hong ky 50 19 60
thuat
Téng tinh tai 372 428,6
2.2.1.1.4 Tinh trong phan b6 déu trén cac 6 san ciu thang
) TT tisu | Hésdé | TTtinh
Chiéu TLR 2 j .
STT Cac 16p san 5 3 chuan vugt toan
day(mm) | (kG/m) | oim?d) | @i | (kGImd)
1 Mat bac da sé 20 2500 50 1.1 55
2 Lép vira 16t 20 1800 36 1.3 46.8
3 Bac xay gach 75 1800 135 1.3 175.5
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4 Ban BTCT chju luc 100 2500 250 1.1 275
5 L6p vira trat 15 1800 27 1.3 35,1
Téng tinh tai 498 587,4
2.2.1.2 Tai trong tuong xay

Tuong ngan gitra cdc don nguyén, tuong bao chu vi nha day 220 ; Tudng ngan
trong cac phong, tuong nha vé sinh trong ndi by cac don nguyén day 110 dugc xay
bing gach c6 » =1800 kG/m>. Céu tao twdng bao gdm phén tuong dic xay bén dudi
va phan kinh & bén trén.

+ Trong luong tudng ngin trén dam tinh cho tai trong tac dung trén 1 m dai
tuong.

+ Trong lugng tudng ngin trén cac 6 ban (twong 110, 220mm) tinh theo téng tai
trong cua cac tuong trén cac 6 san sau do chia déu cho dién tich toan ban san
cua cong trinh.

Chiéu cao tudong duoc xac dinh: hi= H-h,

Trong do:

h¢- chi€u cao tuong

H-chiéu cao tang nha.

hs- chi€u cao san, dam trén tuong tuong rng.

Ngoai ra khi tinh trong lugng tudng, ta cong thém hai 16p vira trat day 3cm/16p.
Mot cach gan dung, trong lugng tuong dugc nhan vai hé s6 0.75, ké dén viée giam tai
trong tuong do bo tri ctra s6 kinh.

Két qua tinh toan trong lugng cta tudng phan bd trén dam & cac ting duoc thé
hién trong bang:

22121

2.2.1.2.2 Tai trong twong xay

1 - Twomg xdy gach 220 ting ham Cao: 2.2 (m)
‘ TT , TT
o Chiéu day T.Lriéng | t/chuan HE s6 t/toan
Cac lop 3 2 .
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai lop trat 0.03 1.8 0.1188 1.3 0.154
- Gach xdy 0.22 1.8 0.8712 1.1 0.958
Tai twéng phan b trén 1m dai 0.99 1.113
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.74 0.7079
2 - Twong xdy gach 220 tang ham Cao: 2.3 (m)
‘ TT , TT
Chicu day T.Lriéng | T/chuan H¢ so T/toan
Cic 16p 3 ) N
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1242 1.3 0.161
- Gach x@y 0.22 1.8 0.9108 1.1 1.002
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Tai twé&ng phan b trén 1m dai 1.04 1.163
Tai twong c clra ( tinh dén hé so cira 0,7 ) 0.78 0.814
1- Twong xiy gach 220 ting 1 Cao: 4 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan Hg¢ so t/todn
Cic 16p . " -
(m) (T/m°) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.216 1.3 0.281
- Gach x@y 0.22 1.8 1.584 1.1 1.742
Tai twong phan bd trén 1m dai 1.80 2.023
Tai twong co cira (tinh dén hé s6 cira 0,7) 1.35 1.416
2 - Twomg xdy gach 220 ting 1 Cao: 41 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan H¢ so t/toan
Cac lop 3 2 »
(m) (T/m?) (T/m?) Vot tai (T/m)
- Hai 16p trat 0.03 1.8 0.2214 1.3 0.288
- Gach xay 0.22 1.8 1.6236 1.1 1.786
Tai twé&ng phan b trén 1m dai 1.84 2.074
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 1.38 1.452
1 - Twomg xdy gach 220 ting 2,3 Cao: 3.6 (m)
TT , TT
Chiéu day T.Lriéng | t/chuan Hé s6 t/toan
Cac lop 3 2 )
(m) (T/m?) (T/m?) Vot tai (T/m)
- Hai 16p trat 0.03 1.8 0.1944 1.3 0.253
- Gach xay 0.22 1.8 1.4256 1.1 1.568
Tai twong phan bd trén 1m dai 1.62 1.821
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 1.22 1.275
2 - Twong xdy gach 220 ting 2,3 Cao: 3.7 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan H¢ so t/toan
Cac lép 3 ) B
(m) (T/m°) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.200 13 0.260
- Gach x@y 0.22 1.8 1.465 1.1 1.611
Tai two&ng phin b trén 1m dai 1.66 1.871
Tai twéng c6 cira (tinh dén hé 56 cira 0,7) 1.25 1.310
1 - Twomg xdy gach 220 ting 4,5,6 Cao: 2.8 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan Hg¢ so t/todn
Cac lép 3 2 B
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai lop trat 0.03 18 0.1512 13 0.197
- Gach x@y 0.22 1.8 1.1088 1.1 1.220
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Tai twong phin bd trén 1m dai 1.26 1.416
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.95 0.991
2 - Twong xdy gach 220 ting 4,5,6 Cao: 2.9 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan Hg¢ so t/todn
Cic 16p 5 . -
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1566 1.3 0.203
- Gach xay 0.22 1.8 1.148 1.1 1.263
Tai twé&ng phin b trén 1m dai 1.305 1.466
Tai twong co cira ( tinh dén hé s6 cira 0,7 ) 0.98 1.026
1- Twomg xdy gach 220 ting 7,8 Cao: 3 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan H¢ so t/toan
Cac lép 3 2 .
(m) (T/m?) (T/m?) Vot tai (T/m)
- Hai 16p trat 0.03 1.8 0.162 1.3 0.211
- Gach xay 0.22 1.8 1.188 1.1 1.307
Tai v phin bd trén 1m dai 1.35 1.517
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 1.01 1.062
2 - Twong xdy gach 220 ting 7,8 Cao: 3.1 (m)
TT , TT
Chiéu day T.Lriéng | t/chuan Heé s6 t/toan
Cac lé’p 3 2 ).
(m) (T/m?) (T/m?) Vot tai (T/m)
- Hai 16p trat 0.03 1.8 0.1674 1.3 0.218
- Gach xay 0.22 1.8 1.2276 1.1 1.350
Tai twong phan bd trén 1m dai 1.395 1.568
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 1.046 1.097
1 - Twomg xdy gach 220 ting 9 Cao: 3.1 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan Hé sb t/toan
Cac lép 3 2 .
(m) (T/m®) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1674 1.3 0.218
- Gach xay 0.22 1.8 1.2276 1.1 1.350
Tai twong phin bd trén 1m dai 1.40 1.568
Tai twéng c6 cira (tinh dén hé 56 cira 0,7) 1.05 1.098
2 - Twong xdy gach 220 ting 9 Cao: 3.2 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan Hg¢ so t/todn
Cac lép 3 2 .
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai lop trat 0.03 18 0.1728 13 0.225
- Gach xay 0.22 1.8 1.267 1.1 1.394
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Tai twong phin bd trén 1m dai 1.44 1.619
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 1.08 1.133

1 - Twomg xdy gach 220 ting tum Cao: 2.6 (m)
Cie 160 Chidu day T.L riéng ehadn HE 56 odn
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1404 1.3 0.183
- Gach xay 0.22 1.8 1.0296 1.1 1.133
Tai twé&ng phin b trén 1m dai 1.17 1.315
Tai twong co cira (tink dén hé s6 cira 0,7) 0.88 0.921

1 - Twong xdy gach 110 tang ham Cao: 2.2 (m)
Chc 16p Chiéu day T.L riéng t/cTHIén Hé sb t/-[c;-gn
(m) (T/m®) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1188 1.3 0.154
- Gach xay 0.11 1.8 0.4356 1.1 0.479
Tai twé&ng phan b trén 1m dai 0.55 0.634
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.42 0.444

2 - Twong xdy gach 110 tang ham Cao : 2.3 (m)

TT TT
Che 1ép Chiéu day T.Lriéng | t/chuin Hé sb t/toan
(m) (T/m%) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1242 1.3 0.161
- Gach xay 0.11 1.8 0.455 1.1 0.501
Tai twong phan bd trén 1m dai 0.58 0.662
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.43 0.463

1 - Tworng xdy gach 110 tang 1 Cao: 4 (m)
Chc 16p Chiéu day T.L riéng t/cTHIén Heé sb t/-:-c;-gn
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.216 1.3 0.281
- Gach xay 0.11 1.8 0.792 1.1 0.871
Tai two&ng phin b trén 1m dai 1.01 1.152
Tai twéng c6 cira (tinh dén hé 56 cira 0,7) 0.76 0.806

2 - Twomg xdy gach 110 tang 1 Cao: 4.1 (m)
Cie 16p Chiéu day T.L riéng t/;ll_én Hé s6 t/Ic};n
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.2214 1.3 0.288
- Gach xay 0.11 1.8 0.8118 1.1 0.893

Sinh vién: Lé Anh Tuin




D6 4n tot nghiép

GVHD: Tran Diing - Ngé Vin Hién

Tai twong phin bd trén 1m dai 1.033 1.181
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.77 0.827
1 - Twomg xdy gach 110 tdng 2,3 Cao: 3.6 (m)
‘ TT , TT
Cic 16p Chiéu day T.Lriéng | t/chuan H¢ so t/toan
(m) (T/m%) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1944 1.3 0.253
- Gach x@y 0.11 1.8 0.7128 1.1 0.784
Tai twé&ng phin b trén 1m dai 0.91 1.037
Tai twong ¢ cira (tinh dén hé s6 cira 0,7) 0.68 0.726
2 - Twong xdy gach 110 tang 2,3 Cao: 3.7 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan H¢ so t/toan
Cac lop 3 2 ,
(m) (T/m?) (T/m?) Vot tai (T/m)
- Hai lop trat 0.03 18 0.200 13 0.260
- Gach x@y 0.11 1.8 0.733 1.1 0.806
Tai twé&ng phan b trén 1m dai 0.93 1.066
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.7 0.746
1 - Twomg xdy gach 110 tang 4,5,6 Cao: 2.8 (m)
TT , TT
Chiéu day T.Lriéng | t/chuan Hé s6 t/toan
Cac lop 3 2 )
(m) (T/m?) (T/m?) Vot tai (T/m)
- Hai lop trat 0.03 1.8 0.1512 1.3 0.197
- Gach xay 0.11 1.8 0.5544 1.1 0.610
Tai twong phan bd trén 1m dai 0.71 0.806
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.53 0.564
2 - Twomg xdy gach 110 tang 4,5,6 Cao : 2.9 (m)
‘ TT , TT
Chiéu day T.Lriéng | t/chuan H¢ so t/toan
Cac lép 3 ) B
(m) (T/m®) (T/m?) vottai | (T/m)
- Hai 16p trat 0.03 1.8 0.1566 1.3 0.204
- Gach x@y 0.11 1.8 0.5742 1.1 0.632
Tai two&ng phin b trén 1m dai 0.73 0.836
Tai twéng c6 cira ( tinh dén hé 56 cira 0,7) 0.55 0.585
1 - Twomg xdy gach 110 tang 7,8,9 Cao 3 (m)
TT , TT
Chiéu day T.Lriéng | t/chuan Hé so t/todn
Cac lop 3 2 ¥
(m) (T/m?) (T/m?) vottai | (T/m)
- Hai lop trat 0.03 18 0.162 13 0.211
- Gach xay 0.11 1.8 0.594 1.1 0.653
Tai twéng phan b trén 1m dai 0.76 0.864
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Tai tworng c6 cira ( tinh dén hé s6 cira 0,7) | 0.57 | 0.605
2 - Twong xdy gach 110 tang 7,8,9 Cao: 3.1 (m)
‘ TT , TT
Cic 16p Chiéu day T.Lriéng | t/chuan H¢ so t/toan
(m) (T/m%) (T/m?) vottai | (T/m)
- Hai lop trat 0.03 1.8 0.167 1.3 0.217
- Gach x@y 0.11 1.8 0.614 1.1 0.675
Tai twé&ng phin b trén 1m dai 0.78 0.892
Tai twong ¢ cira (tinh dén hé s6 cira 0,7 ) 0.58 0.624
2.2.1.3 Hoat tai san
2.2.1.3.1 Bang thong ké gia tri hoat tii san. Pon vi tai trong : kG/m*
Hoattai | Phan | Héso l_![g?t
STT Phiing chlrc nang ti(‘)’g dai vwot ténh
chuan han tai toén
1 |-Bé 300 100 1.3 390
2 | - Phong vé sinh 200 70 1.3 260
3 | -Sanh 400 140 1.3 520
4 - Phong dn 200 70 1.3 260
5 - Van phong 200 100 1.3 260
6 | - Phong ngn 200 70 1.3 260
7 | - Cauthang 300 100 1.3 390
8 | -cafe 300 100 1.3 390
9 | - Mai bang c6 st dung 150 50 1.3 195
10 | - Mai bang khong sir dung 75 50 1.3 98

2.2.2 DOon tai tac dung vao khung truc 4
2.2.2.1  Tinh tai

2.2.2.1.1 Tinh tai tang 1

e So dd phan tii cho khung.
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Bang tinh tai ting 1

tinh tai phan bo - t/m

TT Loai tai trong va cach tinh Két qua
Tinh tai phan bd vao dam D1 trong khung K4
gl 1,25
Do trong lwong san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhat 1a :
1 0,4726x(3,9-0,26)
. L 1,25
Doi ra phéan bo deu voi k=0,727
1,72 x0,727
1,25

g2
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Do trong lwong san S1 truyén vao dudi dang hinh thang véi tung do 16n

0,4726. (3,9-0,26).(3,9-0,26)/4

nhat 1a :
1 0,4726X(3,9-0,26)
1,25
Déi ra phan bd déu v6i k=0,727
1,72 x0,727
93 1,25
Do trong lugng san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhit 1a :
1 0,4726x(3,9-0,26)
. L s 1,25
Doi ra phan bo déu voi k=0,727
1,72 x0,727
tinh tai tap trung —t
TT Loai tai trong va cach tinh Két qua(T)
Tinh tai tap trung vao cot bién trong khung K4
Ga 17,5
1 Do trong luong ban than dam doc D2 0,3x0,5 1a: 161
25.1,1.0,3.05.39 |
Do trong luong tuong xay trén dam D2, tudng cao 4 m véi hé sb giam 16
2 cua 0,7 1a: 5,52
1,416.3,9
3 Do trong lugng san S1 truyén vao 4 : 16
0,4726. (3,9-0,26).(3,9-0,26)/4 ’
4 Tinh tai tap trung vao dam phu D4 (tinh gidng muc 1,2,3 tinh tai tap trung 8.73
Vo cot bién) = 1,61 + 5,52 + 1,6 '
Gg, G¢ 9,62
. Do trong lugng san S1 truyén vao 14 : 16
0,4726. (3,9-0,26).(3,9-0,26)/4 ’
) Do trong lugng san S1 truyén vao 14 : 16
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Do trong lugng ban than dam doc D2 0,3x0,5 la:

3 1,61
2,5.1,1.0,3.0,5.39
4 Tinh tai tap trung vao dam phu D4 (giéng muc 1,2,3 - tinh tai tip trung vao 481
cdt bién) = 1,6+1,6+1,61
Gp 17,5
1 Do trong lugng ban than dam doc D2 0,3x0,5 la: 161
2,5.1,1.0,3.0,5.3,9
Do trong lugng tudng xay trén dam D2,tudng cao 4,0m véi hé s6 giam 16
2 cua0,71a: 5,52

1,416.3,9

Do trong luong san S1 truyén vao 1 :
0,4726. (3,9-0,26).(3,9-0,26)/4

Tinh tai tap trung vao dam phu D4 (giéng muc 1,2,3 - tinh tai tap trung vao
cOt bién) =1,61 + 5,52 + 1,6

8,73

2.2.2.1.2 Tinh tai tang 2,3
3 So dd phan tai cho khung.
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D6 4n tot nghiép

GVHD: Tran Diing - Ngé Vin Hién

tinh tai phan bo — t/m

Do trong lugng tudng xay trén dam D2 tudng cao 3,6m véi hé s6 giam 16

TT Loai tai trong va cach tinh Két qua
Tinh tai phan bd vao dam D1 trong khung K4
gl 1,25
Do trong luong san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhat 1a :
1 0,4726x(3,9-0,26)
. C 1,25
Doi ra phan bo déu voi k=0,727
1,72 x0,727
92 1,25
Do trong luong san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhat 1a :
1 0,4726x(3,9-0,26)
i o 1,25
Doi ra phan bo déu voi k=0,727
1,72 x0,727
93 1,25
Do trong lugng san S1 truyén vao dudi dang hinh thang véi tung d6 16n
nhit 13 :
1 0,4726x(3,9-0,26)
1,25
D6i ra phan bd déu véi k=0,727
1,72 x0,727
tinh tai tap trung —t
TT Loai tai trong va cach tinh Két qua(T)
Tinh tai tap trung vao cot bién trong khung K2
Ga 16,36
1 Do trong luong ban than dam doc D2 0,3x0,5 la: 161
2,51,1.03.05.39 |
2 4,97

Sinh vién: Lé Anh Tuin




D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

cua 0,7 1a:
1,275.3.9

Do trong lwong san S1 truyén vao 14 :
0,4726. (3,9-0,26).(3,9-0,26)/4

Tinh tai tap trung vao dam phu D4 (giéng muc 1,2,3 - tinh tai tip trung vao
cot bién) = 1,61+4,97+1,6

8,18

Ge, Gc 9,62

Do trong lwong san S1 truyén vao la :
0,4726. (3,9-0,26).(3,9-0,26)/4

Do trong lugng san S1 truyén vao 4 :

0,4726. (3,9-0,26).(3,9-0,26)/4

Do trong luong ban than dam doc D2 0,3x0,5 la:

3 1,61
2,5.1,1.0,3.0,5.3,9
4 Tinh tai tap trung vao dam phu D4 (giéng muc 1,2,3 - tinh tai tap trung vao 4,81
cOt bién) = 1,6+1,6+1,61
Gp 16,36
L | Do trong luong ban than dam doc D2 0,3x0,5 la: 161
2,5.1,1.0,3.0,5.3,9
Do trong lugng tudng xay trén dam D2,tudng cao 3,6m véi hé s6 giam 16
2 cura0,71a: 4,97

1,275.3,9

Do trong luong san S1 truyén vao la :
0,4726. (3,9-0,26).(3,9-0,26)/4

Tinh tai tap trung vao dam phu D4 (giong muc 1,2,3 - tinh tai tap trung vao
cot bién) = 1,61+4,97+1,6

8,18

3.2.2.1.2 Tinh tai ting 4,5,6
e Sodb phan tai cho khung.

Sinh vién: Lé Anh Tuin
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- d0 phan tinh tai ting 4,5,6

Béng tinh tal tang dién hinh 4,5,6

tinh tai phan b — t/m

TT Loai tai trong va cach tinh Két qua

Tinh tai phan bd vao dam D1 trong khung K4

gl 2,42

1 | Do trong luong tuong xay trén dam D1,tudng cao 2,8m 1a 0,99

Do trong lwong san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhat 1a :

2 0,4726%(3,9-0,26)/2
7 L 0,63
Péi ra phan bd déu véi k=0,727

0,87x0,727

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép

GVHD: Tran Diing - Ngé Vin Hién

Do trong luong san S6 truyén vao dudi dang hinh chir nhat véi tung d6 16n
3 . 0,80
nhat 1a :
0,4616x(1,95-0,26)
92 0,63
Do trong luong san S3 truyén vao duéi dang hinh tam gic v6i tung do 16n
nhat 1a :
2 0,4726x(2,35-0,26)
Déi ra phan bd déu véi k=0,625
0,63
1,007 x0,625
93 2,03
1 | Do trong lwong tudng x4y trén dam D1,tudng cao 2,8m la 1,416
Do trong lugng san SW truyén vao duéi dang hinh tam gidc voi tung do
16n nhét 1a :
2 0,4616x(2,35-0,26)
Doi ra phan bd déu véi k=0,625 0,61
0,98x0,625
g4 2,68
1 | Do trong lugng tuong xdy trén dam D1,tuong cao 2,8m la 1,416
Do trong lugng san S1 truyén vao dudi dang hinh thang véi tung d6 16n
nhit 13 :
0,4726x(3,9-0,26)
2
Doi ra phan bd déu véi k=0,727 1,26
1,739x0,727
tinh tai tap trung —t
TT Loai tai trong va cach tinh Két qua(T)
Tinh tai tap trung vao cot bién trong khung K4
Ga 12,54
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Do trong lugng ban than dam doc D2 0,3x0,5 la:

1 1,61
2,5.1,1.0,3.0,5.3,9
Do trong luong tuong xay trén dim D2,tudng cao 2,8m v6i hé sd giam 16
2 | cira0,71a 3,86
0,99.3,9
3 Do trong lwong san S1 truyén vao 14 : 08
0,4726. (3,9-0,26).(3,9-0,26)/8
4 | Tinh tai tap trung vao dam phu D4 : 6,27
- Gibng muc 1,2,3 & trén = 1,61+3,86+0,8
Gg 15,18
1 Do trong luong ban than dam doc D2 0,3x0,5 la: 161
2,5.1,1.0,3.0,5.3,9
Do trong luong tuong xay trén dam D2,tudng cao 2,8m vai hé s6 giam 16
2 |cra0,71a: 3,86

0,99.3,9

Do trong lugng san S1 truyén vao dudi dang hinh tam giac véi tung do 16n
3 | nhét: 0,8
0,4726x(3,9-0,26)x(3,9-0,26)/8

Do trong luong san S4 truyén vao dudi dang hinh thang véi tung do 16n
4 | nhitla: 1,316
0,4726x[(3,9-0,26)+ (3,9-2,35)]x(2,35-0,26)/4

Tinh tai tap trung vao dam phu D4 :

5 ) 7,59
- Giong muc 1,2,3,4 ¢ trén =1,61+3,86+0,8+1,316
Ge 15,14
L | Do trong luong ban than dam phu D3 0,22x0,4 Ia: 0.94
25.1,1.0,22.04.39 |
Do trong lugng tudng xay trén dam D3,tudng cao 2,9m véi hé s6 giam 16
2 cua0,71a: 4,00
1,026.3,9
3 Do trong lugng san S4 truyén vao dudi dang hinh thang véi tung do 16n 1316

nhét 14 :

Sinh vién: Lé Anh Tuin
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0,4726X[(3,9-0,26)+ (3,9-2,35)]x(2,35-0,26)/4

Do trong lugng san SW truyén vao dudi dang hinh thang véi tung d6 16n
4 | nhét: 1,316
0,4726x[(3,9-0,26)+ (3,9-2,35)]x(2,35-0,26)/4

Tinh tai tap trung vao dam phu D4 :

5 , 7 7,57
- Giong muc 1,2,3,4 & trén (tinh tong)
Ge 13,46
L | Do trong lugng ban than dam doc D2 0,3x0,5 la: L6l
2,5.1,1.0,3.0,5.3,9 |
Do trong luong tuong xay trén dam D2,tudng cao 2,8m véi hé so giam 16
2 |cra0,71a: 2,2
0,564.3,9
3 Giéng muc 4 cua Gg 1,316

Do trong luong san S1 truyén vao dudi dang hinh tam giac voi tung d6 16n
4 | nhit: 1,6
0,4726x(3,9-0,26)x(3,9-0,26)/4

Tinh tai tap trung vao dam phu D4

5 , 7 6,73
- Giong myc 1,2,3,4 ¢ trén (tinh tong)
Gp 14,14
1 Do trong luong ban than dam doc D2 0,3x0,5 1a: 161
2,5.1,1.0,3.0,5.3,9
) Do trong luong tuong xay trén dam D2,tudng cao 2,8m 1a : 3.86

0,99.3,9

Do trong lwong san S1 truyén vao dudi dang hinh tam giac véi tung d6 1on
3 | nhét: 1,6
0,4726x(3,9-0,26)x(3,9-0,26)/4

Tinh tai tap trung vao dam phu D4 : 707

- Giébng muyc 1,2,3 & trén (tinh tong)

3.2.2.1.3 Tinh tai ting 7,8,9
e So d6 phan tai cho khung.

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép

GVHD: Tran Diing - Ngé Vin Hién
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Béng tinh tal tang 7,8,9

tinh tai phan b6 — t/m

TT

Loai tai trong va cach tinh Két qua

Tinh tai phan bd vao dam D1 trong khung K4

Do trong lugng san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhat 1a :
1 0,4726x(3,9-0,26)
: L 1,25
Doi ra phan bo déu voi k=0,727
1,72 x0,727
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D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

Do trong lugng san S1 truyén vao dudi dang hinh thang véi tung do 16n

nhit 13 :
| DA4726x(3,9-0,26)
Déi ra phan bd déu v6i k=0,727 1,25
1,72 x0,727
93 1,25

Do trong lwong san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhat 1a :
1 1(0,4726x(3,9-0,26)

N o 1,25

D0oi ra phan bo déu voi k=0,727

1,72 x0,727
tinh tai tap trung —t
TT Loai tai trong va cach tinh Két qua(T)
Tinh tai tap trung vao cot bién trong khung K2
Ga 14,7
L | Dotrong luong ban than dam doc D2 0,3x0,5 la: L6l
2,5.1,1.0,3.0,53,9 |

Do trong lugng tudng xy trén dam D2, tudng cao 3,1m véi hé s6 giam 16

2 cua 0,7 1a: 4,14

1,062.3,9

Do trong luong san S1 truyén vao la :
0,4726. (3,9-0,26).(3,9-0,26)/4

Tinh tai tap trung vao dam phu D4 (giong muc 1,2,3 - tinh tai tap trung vao
cot bién) = 1,61+4,14+1,6

7,35

Gsg, Gc 9,62

Do trong lwong san S1 truyén vao 14
0,4726. (3,9-0,26).(3,9-0,26)/4

Do trong lugng san S1 truyén vao 4 :
0,4726. (3,9-0,26).(3,9-0,26)/4

Do trong lugng ban than dam doc D2 0,3x0,5 la:
2,5.1,1.0,3.0,5.3,9

1,61

Sinh vién: Lé Anh Tuin
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Tinh tai tap trung vao dam phu D4 (gidong muc 1,2,3 - tinh tai tap trung vao

cdt bién) = 1,61+4,14+1,6

4 4,81
cot bién) = 1,6+1,6+1,61
Gp 14,7
1 Do trong luong ban than dam doc D2 0,3x0,5 la: 161
2,5.1,1.0,3.0,53,9 |
Do trong lugng tudng xay trén dam D2,tudng cao 3,1m véi hé s6 giam 16
2 cura 0,7 1a : 4,14
1,062.3,9
3 Do trong lugng san S1 truyén vao 2 : 16
0,4726. (3,9-0,26).(3,9-0,26)/4 ’
4 Tinh tai tap trung vao dam phu D4 (giong muc 1,2 - tinh tai tap trung vao 7 35

3.2.2.1.4 Tinh tdi tang mai
4 So d6 phén tai cho khung.
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D6 4n tot nghiép

GVHD: Tran Diing - Ngé Vin Hién

tinh tai phan b — t/m

TT Loai tai trong va cach tinh Két qua
Tinh tai phan bd vao dam D1 trong khung K4
gl 1,15
Do trong lwong san S1 truyén vao dudi dang hinh thang véi tung do 16n
nhat 1a :
1 0,4286x(3,9-0,26)
) o 1,15
Doi ra phéan bo deu voi k=0,727
1,58 x0,727
g2 1,15
Do trong lugng san S1 truyén vao dudi dang hinh thang véi tung d6 16n
. nhat 1a : 0,4286x(3,9-0,26)
Doi ra phan bd déu véi k=0,727 115
1,58 x0,727 ’
g3 1,15
Do trong lwong san S1 truyén vao dudi dang hinh thang véi tung do 16n
L nhat 1a : 0,4286x(3,9-0,26)
Déi ra phan bd déu véi k=0,727 115
1,58 x0,727 ’
tinh tai tap trung —t
TT Loai tai trong va cach tinh Két qua(T)
Tinh tai tdp trung vao cot bién trong khung K2
Gna 4,78
L | Do trong luong ban than dam doc D2 0,22x0,4 1a: 0.94
2,5.1,1.0,22.0,4.3,9 |
) Do trong lugng san S1 truyén vao 14 : La5
0,4286. (3,9-0,26).(3,9-0,26)/4 '
3 Tinh tai tap trung vao dam phu D4’ (gidng muc 1,2 - tinh tai tip trung vao 539
cot bién) = 0,94+1,45 '
Gg, Gc 7,68
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. Do trong lugng san S1 truyén vao 4 : 145
0,4286. (3,9-0,26).(3,9-0,26)/4
) Do trong lwong san S1 truyén vao 14 : 1,45
0,4286. (3,9-0,26).(3,9-0,26)/4
g | Dotrong lwong ban than dam doc D2 0,22x0,4 1a: 0.04
2,5.1,1.0,22.0,4.3,9
4 Tinh tai tap trung vao dam phu D4’ (gidng muc 1,2,3 - tinh tai tap trung 3,84
vao cOt bién) = 1,45+1,45+0,94
Gp 4,78
1 Do trong luong ban than dam doc D2 0,22x0.4 1a: 0.94
2,5.1,1.0,22.0,4.3,9
5 Do trong lugng san S1 truyén vao 2 : 145
0,4286. (3,9-0,26).(3,9-0,26)/4
3 Tinh tai tap trung vao dam phy D4’ (gidng muc 1,2 - tinh tai tip trung vao 239
cot bién) = 0,94+1,45

Sinh vién: Lé Anh Tuin
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5.2.2.1 Hoat tai
2.2.2.2.1 Truong hop hoat tai 1
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Hoat tai 1 tang 1,3,7,9
TT Loai tai trong va cach tinh Két qua
p"=p® Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,74
1,014
1
0,737
Pa'=Pp' Hoat tai tap trung vao cot bién trong khung K4—t 1,98
Do tai trong tir san S1 truyén vao I :
1 0,99
0,26.3,9.3,9/4
7 Hoat tai tap trung truyén vao tir 2 bén dim phu D4 = 0,99 0,99
Pg'=P¢' Hoat tai tap trung vao cdt gilta trong khung K4t 1,98
Do tai trong tir san S1 truyén vao 1a :
1 0,99
0,26.3,9.3,9/4
2 Hoat tai tap trung truyén vao tir 2 bén dam phu D4 = 0,99 0,99
Hoat tii 1 ting 5
TT Loai tai trong va cach tinh Két qua
p™ Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,73
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung do
16n nhat 1a :
1 0,26.3,9/2
D6i ra phan bd déu véi k=0,727
0,368
0,507.0,727
Do tai trong tir san S6 truyén vao dudi dang hinh chir nhat véi tung
d0 16n nhét 1a :
2 0,26.1,95
Doi ra phan bd déu voi k=0,704
0,357
0,507.0,704
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2

p Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,74
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung do 1014
I6n nht 1a : ’
1 0,26.3,9
D6i ra phan bd déu véi k=0,727
1,014.0,727 0.737
PA’ Hoat tai tap trung vao cot bién trong khung K4t 0,99
. Do tai trong tir san S1 truyén vao dudi dang hinh tam giac 1a : 0494
0,26.3,9.3,9/8 ’
2 Hoat tai tip trung truyén vao tir 2 bén dam phu D4 = 0,494 0,494
Pg' Hoat tai tap trung vao cot gifta trong khung K4— t 0,99
. Do tai trong tir san S1 truyén vao dudi dang hinh tam giac 1a : 0.494
0,26.3,9.3,9/8 ’
2 Hoat tai tap trung truyén vao tir 2 bén dam phy D4 = 0,494 0,494
Pc'=Pp Hoat tai tap trung vao cot trong khung K2t 1,98
Do tai trong tir san S1 truyén vao la :
1 0,99
0,26.3,9.3,9/4
2 Hoat tai tap trung truyén vao tir 2 bén dam phy D4 = 0,99 0,99

Sinh vién: Lé Anh Tuin
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So' do phén tiihoat tii 1 — tang 4,6

Hoat tai 1 tang 2,8
TT Loai tai trong va cach tinh Két qua
p™ Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,74
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung do 1014
16n nhét 1a : ’
1 0,26.3,9
Déi ra phan bd déu véi k=0,727
0,74
1,014.0,727
Pg'= P Hoat tai tap trung vao cdt gitra trong khung K4—t 1,98
Do tai trong tir san S1 truyén vao 1a :
1 0,99
0,26.3,9.3,9/4
2 i o A x et A TAn AA _ 0,99
Hoat tai tap trung truyén vao tir 2 bén dam phu D4 = 0,99
Hoat tai 1 tAing mai
TT Loai tai trong va céch tinh Két qua
p* =p® Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,28
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung d6
. 16n nhat 1a : 0,098.3,9
Doi ra phan bd déu voi k=0,727
0,28
0,382.0,727
Pg'=P¢' Hoat tai tap trung vao cdt giita trong khung K2t 0,75
Do tai trong tir san S1 truyén vao I :
1 0,373
0,098.3,9.3,9/4
2 reon A in A A 1A _ 0,373
Hoat tai tap trung truyén vao tir 2 bén dam phu D4 = 0,373
Hoat tai 1 ting 4,6
TT Loai tai trong va cach tinh Két qua
p* Hoat tai phan bd vao dam D1 trong khung K4— t/m 0,38

Sinh vién: Lé Anh Tuin




D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

Do tai trong tir san S4 truyén vao dudi dang hinh tam giac véi tung d6

16n nhat 13 : 0,26.2,35

1,38

1 . L s
Doi ra phan bo deu voi k=0,625
0,38
0,611.0,625
p” Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,38
Do tai trong tir san SW truyén vao du6i dang hinh tam giac véi tung do
1 16n nhat 12 : 0,26.2,35
Déi ra phan bd déu véi k=0,625
0,38
0,611.0,625
Pg' Hoat tai tp trung vao cot gifta trong khung K4t 2,76
Do tai trong tir san S4 truyén vao dudi dang hinh thang véi tung d6 16n
1 nhét 1a : 1,38
0,26.[3,9+(3,9-2,35).3,9/4
7 Hoat tai tap trung truyén vao tir 2 bén dim phu D4 = 1,38 1,38
PE Hoat tai tp trung vao cot gifta trong khung K4t 5,52
Do tai trong tir san S4 truyén vao dudi dang hinh thang véi tung d6 16n
1 nhat 13 : 1,38
0,26.[3,9+(3,9-2,35).3,9/4
Do tai trong tir sain SW truyén vao dudi dang hinh thang véi tung do
2 16n nhat 1a : 1,38
0,26.[3,9+(3,9-2,35).3,9/4
3 Hoat tai tap trung truyén vao tir 2 bén dam phy D4 = 2,76 2,76
Pc' Hoat tai tp trung vao cot gifta trong khung K4—t 2,76
Do tai trong tir san SW truyén vao dudi dang hinh thang véi tung d6
1 16n nhat 1a : 1,38
0,26.[3,9+(3,9-2,35).3,9/4
) Hoat tai tap trung truyén vao tir diém tap trung 2 bén dam phu D4 = 138
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Do tai trong tir san S4 truyén vao dudi dang hinh thang véi tung d6

TT Loai tai trong va cach tinh Két qua
p." Hoat tai phan bd vao dam D1 trong khung K4— t/m 0,74
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung do 1014
16n nhét 1a :
1 0,26.3,9
Déi ra phan bd déu véi k=0,727
0,74
1,014.0,727
Pg" = Pc" Hoat tai tap trung vao cot gilta trong khung K4t 1,98
Do tai trong tir san S1 truyén vao 1a :
1 0,99
0,26.3,9.3,9/4
5 Hoat tai tap trung tmyén vao tir diém tap trung 2 bén dam phy D4 0.99
=0,99
Hoat tai 2 ting 5
TT e N £ .
Loai tai trong va cach tinh Két qua
p." Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,38
Do tai trong tir san S4 truyén vao dudi dang hinh tam giac véi tung
d6 16n nhat 1a :
1 0,26.2,35
Dai ra phan bo déu véi k=0,625 0,38
0,611.0,625
p" Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,38
Do tai trong tir san SW truyén vao dudi dang tam giac voi tung do
16n nhat 1a :
1 0,26.2,35
Dai ra phan bo déu véi k=0,625 0,38
0,611.0,625
Pg" Hoat tai tap trung vao cot giita trong khung K4— t 2,76
1 1,38
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16n nhét 1a :

0,26.[3,9+(3,9-2,35).3,0/4

Hoat tai tip trung truyén vao tir diém tap trung 2 bén dam phu D4
=1,38

1,38

Pe" Hoat tai tap trung vao cot giita trong khung K4— t 5,52

Do tai trong tir san S4 truyén vao dudi dang hinh thang véi tung do
1 16n nhét 1a : 1,38
0,26.[3,9+(3,9-2,35).3,9/4

Do tai trong tir san SW truyén vao duéi dang hinh thang vé6i tung
2 d6 16n nhat 1a : 1,38
0,26.[3,9+(3,9-2,35).3,9/4

Hoat tai tap trung truyén vao tir diém tap trung 2 bén dam phy D4
=1,38

2,76

Pc" Hoat tai tap trung vao cot giita trong khung K4— t 2,76

Do tai trong tir san S4 truyén vao dudi dang hinh thang vé6i tung do
1 16n nhét 14 : 1,38
0,26.[3,9+(3,9-2,35).3,9/4

Hoat tai tap trung truyén vao tir diém tap trung 2 bén dam phy D4
=1,38

1,38
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Hoat tai 2 tang 2,8
TT Loai tai trong va cach tinh Két qua
P =p," Hoat tai phan b6 vao diam D1 trong khung K4— t/m 0,74
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung do 1014
16n nhét 1a : ’
1 0,26.3,9
D6i ra phan bd déu véi k=0,727
1,014.0,727 0.74
Pa" =Pp" Hoat tai tip trung vao cot bién trong khung K4t 1,98
Do tai trong tir san S1 truyén vao 1a :
1 0,99
0,26.3,9.3,9/4
5 Hoat tai tip trung truyén vao tir diém tap trung 2 bén dam phy D4 0.99
= 0,99 |
Pg'" = P Hoat tai tap trung vao cdt gitra trong khung K4—t 1,98
Do tai trong tir san S1 truyén vao 1a :
1 0,99
0,26.3,9.3,9/4
) Hoat tai tap trung truyén vao tir diém tap trung 2 bén dam phy D4 0.99
=0,99 |
Hoat tii 1 tang 4,6
TT Loai tai trong va cach tinh Két qua
p1" Hoat tai phan bé vao dam D1 trong khung K4— t/m 0,73
Do tai trong tir san S1 truyén vao dudi dang hinh thang vé6i tung do
16n nhat 1a :
1 0,26.3,9/2
D6i ra phan bd déu véi k=0,727
0,37
0,507.0,727 '
Do tai trong tir san SW truyén vao duéi dang hinh chit nhat voi
2 tung d0 16n nhat 1a :
0,26.1,95
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Doi ra phan bd déu voi k=0,704
0,507.0,704 0,36
P2 Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,74
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung d6 1014
16n nhét 1a : ’
1 0,26.3,9
D6i ra phan bd déu véi k=0,727
1,014.0,727 0.74
PA" Hoat tai tap trung vao cgt bién trong khung K2—t 0,99
. Do tai trong tir san S1 truyén vao dudi dang hinh tam giac 1a : 0494
0,26.3,9.3,9/8 ’
) Hoat tai tip trung truyén vao tir diém tap trung 2 bén dam phy D4 0.494
= 0,494 ’
Pg" Hoat tai tap trung vao cdt gilta trong khung K2t 0,99
. Do tai trong tir san S1 truyén vao dudi dang hinh tam giac 1a : 0494
0,26.3,9.3,9/8 ’
5 Hoat tai tap trung truyén vao tir diém tap trung 2 bén dam phy D4 0.494
= 0,494 ’
P =Pp" Hoat tai tap trung vao cdt trong khung K2—t 1,98
Do tai trong tir san S1 truyén vao 1a :
1 0,99
0,26.3,9.3,9/4
2 Hoat tai tip trung truyén vao tir diém tap trung 2 bén dam phy D4 0,99
=0,99
Hoat tai 2 tAing mai
TT Loai tai trong va cach tinh Két qua
pi" =p;" Hoat tai phan b6 vao dam D1 trong khung K4— t/m 0,28
Do tai trong tir san S1 truyén vao dudi dang hinh thang véi tung do
1 16n nhat 1a :
0,098.3,9
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Doi ra phan bd déu véi k=0,727

0,382.0,727 0,28
Pa" =Pp" Hoat tai tap trung vao cot bién trong khung K2t 0,75
Do tai trong tir san S1 truyén vao 1a :
1 0,373
0,098.3,9.3,9/4
) Hoat tai tip trung truyén vao tir diém tap trung 2 bén dam phu D4 0.373
=0,37 ’
Pg" =P Hoat tai tap trung vao cot giita trong khung K2t 0,75
Do tai trong tir san S1 truyén vao 14 :
1 0,373
0,098.3,9.3,9/4
) Hoat tai tap trung truyén vao tir diém tap trung 2 bén dam phy D4 0.373

=0,373
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6.2.2.1 Tai trong giod

Theo TCVN 2737-1995, ap luc tinh toan thanh phan tinh cia tai trong gioé duoc
xac dinh:

W =n.K.C. W, (2-8)

Trong d6: + Wo 1a 4p lyc tiéu chuan. Véi dia diém xay dung tai thanh phé Hai
Phong thudc ving gié IV-B, ta c6 W, = 155 Kg/m?

+ Hé sb vuot tai cua tai trong gio n= 1,2
+ Heé sb khi dong C duogc tra bang theo tiéu chuan va lay :
C =+ 0,8 (gi6 day),

=-0,6 (gi6 hat)

+ Hé sb tinh dén su thay d6i ap luc gi6é theo chiéu cao K duoc ndi suy tir bang tra
theo cac dg cao Z cua cot san tang va dang dia hinh B.

Gia tri ap lyc tinh toan cua thanh phﬁn tinh tai trong gié duogc tinh tai cdt san
tung tang ké tir c6t 0.00. K&t qua tinh todn cy thé dugc the hién trong bang:

2.2.2.3.1 Bang tinh thanh phan tinh cia ti trong gié

] Gi6
Ting Cot cao d) V\K . W, q | dhy(Kg/m®) | Gi6 hut(Kg/m?)

Z; (Vung B) (Kg/mz) C. Wq C. Wi
1 2.1 0.800 155 |12 08| 119 |06| 893
2 6.6 0.918 155 | 1.2 |0.8| 1366 |06]| 1025
3 10.7 1.011 155 | 12 |0.8| 1504 |06]| 1128
4 14.8 1.077 155 | 12 |0.8| 1603 06| 1202
5 18.1 1.111 155 | 12 |08| 1653 06| 124
6 21.4 1.143 155 | 12 |0.8| 1701 |06]| 1276
7 247 1.172 155 | 12 |0.8| 1744 |0.6| 1308
8 28.2 1.204 155 | 12 |0.8| 1792 |0.6| 1344
9 31.7 1.230 155 | 12 08| 183 |0.6| 1373
10 35.2 1.251 155 | 12 |0.8| 1862 |06| 1396

Tai trong gi6 quy vé phdn bo déu tai mirc san cdc tang dién hinh ciia cong trinh:
die = Wie-B(t/m) (2-9)
Cin = Win.B(t/m) (2-10)
B :B-iccét(m)
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Wie : Gi4 tri tiéu chuin thanh phin tinh phia gi6 diy (t/m?)

Wi, : Gia tri tiéu chuén thanh phén tinh phia gi6 hut (t/m?)

Qie : Tai trong gié qui vé phan bd déu tai muc san cac ting phia gié day (t/m)
Qin : Tai trong gi6 qui vé& phan bd déu tai mirc san cac tang phia gid hat (t/m)
Z; : Cao do muc san cac tang so v6i cdt thién nhién (m)

2.2.2.3.2 Bang tinh thanh phan tinh caa tii trong gié

Gi6 day Gi6 hut
Tang B Wy Wh, Qia in

(t/m) (t/m)
1 7.8 0.119 | 0.089 0.93 0.69
2 7.8 0.137 | 0.102 1.07 0.80
3 7.8 0.150 | 0.113 1.17 0.88
4 7.8 0.160 | 0.120 1.25 0.94
5 7.8 0.165 | 0.124 1.29 0.97
6 7.8 0.170 | 0.128 1.33 1.00
7 7.8 0.174 | 0.131 1.36 1.02
8 7.8 0.179 | 0.134 1.40 1.05
9 7.8 0.183 | 0.137 1.43 1.07
10 7.8 0.186 | 0.140 1.45 1.09

Tai trong tap trung dat tai nut:
W=nxWjyx kx Cxax >.Cih;
a=1,65m chiéu cao ctia tudng chan mai
W4=1,2x 155x 1,251x 0,8x 1,65x 7,8 =2,39 (t/m)
Wp=1,2x 155x 1,251 x (-0,6) x 1,65x 7,8 = -1,79 (t/m)
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2.2.3 Xac dinh noi luc
Str dung chuong trinh tinh toan két cdu Sap 2000 dé tinh noi luc cho khung véi

so d6 phan tir dam, cot nhu hinh dudi day
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So @6 phan tir dim, cdt ciia khung
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Bang td hop ndi lyc
2.3 Tinh ton cot thép dam
2.3.1 Tinh todn cét thép doc cho cdc dim
+ Str dung bé tong c6 cip d6 bén B25 co:
Rp = 14,5 MPa ; Ry = 1,05 MPa.
+ St dung thép doc nhom All ¢6 :
Rs = Ryc= 280 MPa
Tra bang phuc luc 9 ta co
&=0,595; 0r =0,418

2.3.1.1  Tinh toan cbt thép doc cho dam ting 4 nhip BC, phan tir 54 (bxh = 30x50 cm)
Tur bang td hop ndi luc ta chon ra ndi lyc nguy hiém nhét cho dam:

+Gb6iB Mg = -29,04 (T.m) = -290,4 (kN.m) :
+G6iC Mc = -28,82 (T.m) = -288,2(kN.m) ;
+ Nhip BC : Mas =9,97 (T.m) = 99,7 (kN.m) ;
M=-290, 4 M=-288, 2
| D54 |
| M=99, 7 |

©

Do hai gdi c6 mémen gan bang nhau nén ta liy gia tri momen 16n hon dé tinh cbt thép
chung cho ca 2.
+ Tinh toan c6t thép cho gbi B va C (mdmen 4m)
Tinh theo tiét dién chit nhat bxh = 30x50 cm.
Gia thiét a = 4 (cm)
— hy=50-4=46 (cm)
Tai gbi B va C ,voi M = 290,4 (KN.m)

_ M _290,4.10°
R,bh? 145.30.46

=0,315

Om

Céo om< agr = 0,418

— ¢=0,5(1+ \[1-2ar, ) = 0,5(1++/1-2.0,315) = 0,81

M _ 290,4.10°
R,Ch, ~ 2800.0,81.46

= 27,8 (cm?)

S

Kiém tra ham lugng cdt thép:

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

A
© 100% =218 100% =2,01%>11min=0,05%
b.h 30.46

ﬂ:

0
+ Tinh toan cbt thép cho nhip BC (mémen duong)
Tinh theo tiét dién chir T ¢6 canh nim trong ving nén v6i h s = 10 (cm)
Gia thiét a = 4 (cm) h,= 50-4 = 46 (cm)
Gia tri do vuon cua canh léy bé hon tri s6 sau:
-Mét ntra khoang cach thong thuy gitra cac suon doc
0,5.(39 -0,3) =18 (m)
-1/6 nhip ciu kién : 4,7/6 = 0,78(m)
— S.=0,78 (m)
Tinh  b=b+2.5=0,3+2.0,78=1,86 (M) = 186 (cm)
Xac dinh: M¢=Rp.brht(ho-05h7)
=145.186.10.( 46 - 0,5.10) = 11057700 (daN.cm) = 1105,77 (kN.m)
CO Mpax= 99,7 (KN.m) < M= 1105,77 (kN.m) — truc trung hoa di qua canh, tinh
toan nhu tiét dién chir nhat
Gia tri am :
_ M _ 99,7.10°
R,b'h* 145.186.46°

Om - Y,

Cé om< og= 0,418
— ¢ =05(1+ f1-2a, ) = 0,5(1+/1-2.0,02) = 0,989

M 99,7.10°

= = = 7,8 (cm?)
R.Ch,  2800.0,989.46

S

Kiém tra ham luong cbt thép:

A
—.100% :ﬁ .100% =0,56%>pmin=0,05%
b.h 30.46

/l:

0

2.3.1.2  Tinh toan cdt thép doc cho dam tang mai nhip CD, phén tir dam 70(bxh = 30x40

cm)

Tur bang td hop ndi luc ta chon ra ndi lyc nguy hiém nhét cho dam:

+G6iC Mg = -3,54 (T.m) = -35,4 (kN.m) ;
+GbiD : Mc = -1,6 (T.m) = -16 (kN.m) ;
+ Nhip CD : Mag =1,4 (T.m) = 14 (kN.m) :
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M=-35, 4 M=-16

| D54 |

| M=14 |

© ®

Ta lay gia tri mémen 16n hon dé tinh c6t thép chung cho cé hai.

+ Tinh toan cbt thép cho gbi C va D (momen 4m)
Tinh theo tiét dién chit nhat bxh = 30x40 cm.
Gia thiét a = 4 (cm)
— hy=40-4=36 (cm)
Tai gdi B va C ,voi M = 35,4 (kN.m)

M 354.10°
R,bh® 145.30.36°

=0,06

Om

Co om< ag = 0,418

— ¢=0,5(1+ \[1-2e, ) = 0,5(1++/1—2.0,06 ) = 0,969

M 354.10°
R,Ch, — 2800.0,969.36

=52 (cm?

S

Kiém tra ham luong c6t thép:

A
—.100% :ﬁ .100% =0.33%>pmin=0,05%
b.h 30.36

/l:

+ Tinh toan cdt thép cho nhip BC (mémem duong)
Tinh theo tiét dién chit T c¢6 canh nam trong ving nén véi h s = 10 (cm)
Gia thiét a = 4 (cm) ho= 40-4 = 36 (cm)
Gia tri d§ vuon cua canh léy bé hon trj s6 sau:
-Mot ntra khoang cach thong thuy gifta cac suon doc
0,5.(39 -0,3)=1,8 (m)
-1/6 nhip céu kién : 4,7/6 = 0,78(m)
— S =0,78 (m)
Tinh  b=b+2.5=0,3+2.0,78 =1,86 (M) = 186 (cm)
Xac dinh: M¢=Rp.brht(ho-05h7)
=145.186.10.( 36 - 0,5.10) = 8360700 (daN.cm) = 836,07 (kN.m)
CO Mpax= 14 (KN.m) < M¢ = 1046,32 (KN.m) — truc trung hoa di qua canh, tinh toan
nhu tiét dién chit nhat

Gia tri am :
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M 1410

=——= = 0,004
R,b'h* 145.186.36%

Om

Co om< ag= 0,418
—c= O,5(1+,/1— 2ar, ) =0,5(1++/1-2.0,002 ) = 0,998

M 1410°
R,Ch, ~ 2800.0,989.36

=14 (cmd

S

Kiém tra ham luong cdt thép:

A
—.100% =i .100% =0,129%>min=0,05%
b.h 30.36

ﬂ:

0

Luong thép nay qua nho nén ta bo tri theo yéu cdu vé cdu tao

2.3.1.3 Chon cbt thép doc cho dam

Bo tri thép doc cho diam tang 4-6

27.8(cn?) 27 8(cn) 27 8(cn) 27.8(cn)
| D44 | D54 | D64 |
| 78 (cnd | 78 (cnd | 7.8 (cnd |
20 25+3(28 20 25+3(328 20 25+3¢)28 20 25+30)28
(28,3) (28,3) (28,3) (28,3)
n n
3022 ! 3022 ! 3022

@ (11,4) (11,4) @ (11,4) @

Tinh todn twong tw ta bé tri thép cho cic dam ting 1-3

5@25 5@25 5@25 5@25
(24,5) (24N,5) (2£Nl,5) (24,5)

3018 ! 318 ! 3018

@ (7.6) (7,6) @ (7.6) @

Tinh todn twong tw ta bé tri thép cho cdc dam ting 7-9

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép

GVHD: Tran Diing - Ngé Vin Hién

5@22 5@22 5@22 5@22
(19,0) (19,0) (19,0) (19,0)
3018 3018 3018
DG W
Bo tri thép doc cho dam tang mdi
5,2 (cn) 5,2 (cr) 5,2 (crf) 5,2 (cr)
n D50 | D60 | D70 |
! Cau tao ! Cau tao ! Cau tao !
3718 3718 3718 3718
(7,63) (7,63) (7,63) (7,63)
[ | | |
! 20518 ! 2018 ! 2018 !

2.3.2
23.2.1

Tinh todn va bo tri ¢t dai cho cac dim
Tinh toan ¢t dai cho phan tir ddm 54 (nhip BC) : bxh = 30x50 (cm)
+ Tu bang to hop noi luc ta chon ra luc cit nguy hiém nhét cho dAm
Q =270,6 (kN)
+ Bétong cap do bén B25 ¢
Rp = 14,5 (MPa) = 145 (daN/cm?) ; Ry, = 1,05 (MPa) = 10,5 (daN/cm?)
Ep = 3.10* (MPa)
+ Thép dai nhom Al cé
Rew = 175 (MPa) = 1750 (daN/cm?)
Es = 2,1.10° (MPa)
+ Chona=5cm#h, =h-a=50-5=45(cm)
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suit nén chinh:
Q <0,3¢w1.¢p1.Rp.b.ho
Do chua b tri cbt dai nén ta gia thiét ow1-0p1 = 1
Tacod : 0,3.Rp.b.hy = 0,3.145.30. 45 = 58725 (daN) >Q = 27060(daN)
— Dam di kha nang chiu tmg sut nén chinh
+ Kiém tra su can thiét phai dat cdt dai
B6 qua anh huong cia luc doc truc nén ¢, =0

Qbmin = §0b3(] + (Dn)Rbt-b-ho =0,6.1.10,5.30. 45 = 8505 (daN)
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— Q = 27060 (daN) >Qpmin — can phai dit c6t dai chiu cat
+ Xac dinh gia tri
Mb = gba(1 + @5 + on)Ror.b.he? = 2(1+0+0)10,5.30. 452 = 1275750 (daN.cm)
Do dam c6 phan canh ndm trong ving kéo ¢ = 0
+ Xac dinh gia tri Qs :
bé x4c dinh Qsw ta bd tri trude cot dai nhu sau:

Str dung cbt dai @ 8 ,s6 nhanh n =2 ,khoang cach giita cac cdt dai theo yéu cau cau

tao
a = ag = min (b/3, 50cm) = 16,6 (cm) do dam c6 h = 50 cm > 45 cm.
Chon s =20cm
2 2
S Aw=n ”'ﬁw - 23148 _ 100,48 (mm?)= 1,005 (cm?)
G = Aw-Ry _ 10051750 _ 87.9 (daN/cm)
S 20
Co = M, _ 125570 _ 150ems ho
Oy 87,9

g%g(l+¢f +¢n)ho SC:I S%ho

b3

@215(1+0+0).45sc, 30—26.45@» 36cm< C, <150cm

C"=min(C;,2h,)=min(36 ,90)=36cm < C,” => C,=C"=36cm.

=>Q,=Qp*+Qsw=
(1+4,).R,.b.n ¢
Pz ( ¢cf:) Rl | o0, =28 0)';% 23045, 87,9.52 = 40008daN

=>Q>Qmax = 27060 (daN) nén khong can bo tri cot xién

Khoang cach 16n nhat gitra cac cot dai spax -

o = $ha+4)R DN _ 15(1+0)10,5.30.45°
" Q 27060

Vay ta bd tri ¢6t dai @ 82200 cho dam.

= 35,35 (cm)

+ Kiém tra lai diéu kién cudng do trén tiét dién nghiéng theo g suit nén chinh khi
da 6 bé tri ct dai :

Q < 0,3(0W1.(0b1.Rb.b.h0
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2.3.2.2

Dam bd tri ® 8a200 ¢o 4y = Aw _ 1005 0,0017:
bs  30.20
E. 21.10° _
o= —= — =1
E, 3.0

— w1 =1+5.7.0,0017=1,059< 1,3
om=1-p.Ry=1-0,01.14,5 = 0,855
Ta thdy : gu1.0p1 = 1,059.0,855 = 0,905 ~ 1
Ta c6 0,3. pw1.¢p1 -Rp.b.hy =0,3.0,905.145.30. 45 = 53146 (daN) >Q = 27060 (daN)
— Dam du kha ning chiu ing suat nén chinh
Tinh toan cdt thép dai cho phan tir dam con lai: bxh = 30x50 (cm)

Ta thay trong cac dam co kich thudc bxh = 30x50 (cm) thi cac dam c6 luc cit tuong

duong nhau, dam 54 duoc dat cdt dai theo ciu tao @ 8a200 — chon cbt dai @ 8a200 cho toan
bd cac dam c6 kich thude bxh = 30x50 (cm) khac.

2.3.2.3

tao

Tinh toan c6t thép dai cho phan tir dam 70 (tang méi, nhip CD) : bxh = 30x40 (cm)
Trong bang t6 hop ndi luc cb luc cit nguy hiém nhat cho dam

Q =37,2 (kN)
+ Chona=5cm — h,=h—-a=40-5=35(cm)
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo (mg suét nén chinh:
Q <0,3pw1.¢p1.Rp.b.hg
Do chua b tri ¢dt dai nén ta gia thiét ow1-0p1 = 1
Tacé : 0,3.Rp.b.hy = 0,3.145.30. 35 = 45675 (daN) >Q = 3720(daN)
— Dam di kha niang chiu tmg sut nén chinh
+ Kiém tra su can thiét phai dat cdt dai
B6 qua anh hudng cua lyc doc truc nén ¢, =0
Qomin = @b3(1 + ¢n)Rpt.b.hy =0,6.1.10,5.30. 35 = 6615 (daN)
— Q =6625 (daN) ~Qpmin — dit cot dai chiu cit theo diéu kién céu tao

+ Str dung cdt dai @ 8 ,s6 nhanh n = 2 khoang cach giira cac c6t dai theo yéu cau ciu

s =S¢ =min (h/2, 15cm) = 15 (cm) do dam c6 h = 40 cm < 45 cm
+ Khoang céch 16n nhét gitta céac cbt dai Smax -

_ #a(@+4)R, b _ 1,5(1+0)10,5.30.35
” Q 3720

Vay ta bd tri ¢6t dai @ 8a150 cho dam.

Sm =155 (cm)
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+ Kiém tra lai didu kién cudng do trén tiét dién nghiéng theo img suit nén chinh khi
di co bo tri cot dai

Q S 0)3¢W1-(0b1-Rb.b.h0

Dam b tri @ 8a150 ¢o 4y = Aw _ 1005 _ 0,0022
bs 30.15
E, _21.10°
o= —= = 7
E, 3.10

— ow1 =1+ 5a4,=1+5.7.0,0022= 1,077< 1,3
op1=1-p.Ry=1-0,01.14,5 = 0,855

Ta cd 0,3. pw1.¢p1 .Rp.b.hy =0,3. 1,077.0,855.145.30. 35 = 42059 (daN) >Q = 3720
(daN)

— Dam du kha ning chiu ing suat nén chinh
2.3.2.4  BO tri cbt thép dai cho dam

- Véi dam c6 kich thude 30x50 cm:

+ & 2 dau dam trong doan L/4,ta bd tri cot dai day @ 8a200 véi L 1a nhip thong thury
ctia dam.

+Phan con lai cdt dai d3t thua hon theo diéu kién ciu tao

Sc¢t = min (3h/4,50cm) = 37,5 (cm)

Ta chon ® 8a300.

- V6i dam ¢6 kich thudc 30x40 ;

+ & 2 dau dam trong doan L/4,ta b tri c6t dai day @ 8a150 v6i L 1a nhip thong thay
ctia dam.

+Phan con lai c6t dai dit thua hon theo diéu kién ciu tao

Sc¢t = min (3h/4,50cm) = 30 (cm)

Ta chon ® 8a300
2.3.2.5 Tinh toan c6t treo cho dam.

Tai vi tri dAm phu ké lén dam chinh can b tri cdt treo dé gia ¢ cho dam chinh. Lyc tap

trung do dim phu truyén vao dam chinh 16n nhét tai tAng trét la: P=15,14+5,52=20,66T

Pham vi can dit c6t thép treo 1a kha bé nén dung cdt treo dang vai bo,dién tich ¢t
thép vai bo (1 bén) :

P 20,66.103.
" 2.Rg Sin 45 - 2.2250.0,7

Asw =6,6 (cm?)

Ding 2022 , c¢i Asy = 7,63 (cm?)

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

2.4 Tinh toan cot thép cot
2.4.1 Tinh toan cot thép cho cac phan tir cot
+ Str dung bétong co6 cap do bén B25 ¢6
Rp = 14,5 MPa ; Rp; = 1,05 MPa.
+ St dung thép doc nhom All ¢
Rs = Rsc= 280 MPa.
Tra bang phu luc 9 ta co
&=0,595; 0r =0,418
2.4.1.1  Tinh toan c6t thép cho phan tir cot 1:bxh = 40x60 cm
e Sé liéu tinh toan
Chiéu dai tinh toan lp = 0,7 H = 0,7.3,65 = 2,55 (m) = 255(cm)
Gia thiéta=a =4 cm — h,=h —a =60 - 4= 56 (cm)
Zs=ho—a=56-4=52(cm)
D6 manhiy = lg /h = 255/60 = 4,25 <8.
— bo qua anh hudng cua uén doc.
Lay hé s6 anh huéng ctia uén doc n = 1.
Po 1éch taim ngﬁu nhién
€a = max(% H, %hc) = max (% 365; %60): 2 (cm)
Chi chon dugc mot cip ndi luc nguy hiém tir bang t6 hop noi luc :
M=467,2(kN.m); N=2519,1 (kN)
e1 = M/N=18,5(cm)
€o,= max(ey, e5)= 18,5 (cm)
e Tinh cbt thép ddi xing cho cap ndi luc
+e=p.e +h/2—a=118,5+60/2 -6 =42,5 (cm)
+ Str dung bétdng cp do bén B25 ,thép AIl — &= 0,595
« = N 251910
Rp.b 145.40
¢6 &r.hp = 0,623.56 = 34,89cm

Thiy x > &r.hg — xay ra nén léch tam bé

=43,4cm

+, Tinh lai x theo phuong phép dung dan
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N
X=Xy =——=43,4cm

Rp.b
N(e+0,5.x— hy) 251910.(42,5+0,5.43,4—56)
* 0/ _ — 2
i= = =74,2cm
Rsc.Zq 2800.52
* 1
N+2.Rs.A5. =1
X= 2.R A* . ho
Rbbh0+ 1— ER

1
251910+2.2800.74,2. 1-0623

X = 232800742 .56 =36,83 cm

_ N.e— Rpbx.(hg—0,5%) 251910.42,5-145.40.36,83.(56—0,5.36,83)
- RscZg - 2800.52

A_’g :As

—As = Ag= 18,4 cm?
+ Xéc dinh gi4 tri ham luong cdt thép tdi thiéu theo d6 manh A :

| 255
r

A= =22

0,288b  0,288.40
+ Ham lugng ct thép:
e bAﬁ .100% = % . 100% = 0,82% > timin = 0,1%

o

,Umin = Oal% <ﬂ:0,82% <,leax = 1,5%

600

= 40 260, 260 40 =
& o

|

C 2020

@ #3A200 p8A200

0027

40,160 |, 160 4(
00

24

Nhan xét:
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+ Két hop vai cong thirc gin diing ta bé tri thép cot 1 theo As = A = 18,4 (cm?)
Chon 5022 ¢6 As =19 (cm?)
+ Céc phan tir cot 2,3,4,31,32,33,34 duoc bd tri thép giéng nhu phan tir cot 1.
24.1.2 Tinh toan cdt thép cho phan tir cot 5: bxh = 30x50 cm
e S liéu tinh toan
Chiéu dai tinh toan lo = 0,7 H=0,7.3,3 = 2,31 (m) = 231(cm)
Giathiéta=a =4 cm — h,= h—4 =50 - 4= 46 (cm)
Zi=ho—a=46-4=42 (cm)
Do manhi, = lg /h = 231/45 = 5,1 <8.
— b6 qua anh hudng cta udn doc.
Lay hé s6 anh huéng ctia uén doc n = 1.
Do 1éch tam ng?m nhién

1 1 1 1
e, = max(—H, —h;) = max (—— 330; —50)=1,67(cm
? (600 30 2 (600 30 ) (cm)

Chi chon dugc mét cap ndi luc nguy hiém tir bang t6 hop noi luc :
M=144,5(kN.m); N=1166,7 (kN)
e1 = M/N=12,4(cm)
eo,= max(es, e;)= 12,4 (cm)
e Tinh cbt thép ddi xing cho cap ndi luc
te=p.e+h/l2—a=1124+50/2 -4 =31,4 (cm)
+ Str dung bétdng cip do bén B25 ,thép AIl — &= 0,595
N 1166,7
X= Rpb 14530
¢6 Er.hp = 0,595.46 = 26,7cm

Thay x > &g.hg — xay ra nén léch tam bé

=26,82cm

+ Tinh lai x theo phuong phap diing dan

N
X=X =——=26,82cm

Rp.b
N(e+0,5.x— hy) 116670.(31,4+0,5.26,82—46)
Al= % = =1,18cm?
RgcZg 2800.42
* 1
N+2.Rg.Ag. ?—1
X= R* . ho
Rbbh0+ 1— ER
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1
116670+2.2800.1,18. - 0,623_1

X = 2.2800.1,18 46 =26,96 cm
145.30.46+ T-o0623

4= p o M= Rpbx(ho=0,5%) | 116670.31,4-145.30.26,96.(46-0,5.26,96)
sTIsT Rgc.Zg - 2800.42

—As = Ag= 12,16 cm?
+ Xac dinh gia tri ham luong ¢t thép t6i thiéu theo d6 manh A -

, 231

A= L= = =
r 0,288b 0,288.30

— 1€ (17 + 35) # ttmin = 0,1%
+ Ham luong c6t thép:
U= bp;i .100% = % . 100% = 0,88% > tumin = 0,1%

o

Lmin = 0,1% <1=0,82% <timax = 1,5%

500
() 40 210 , 210 4

&9
(I
(D) ) -
QN ® C\lxlﬁﬁ
g S =
o
A‘Q
=
’ e s =¥
=
2@2@

p8A200| | 28A200 @

Nhan xét:
+ Két hop voi cong thirc gin ding ta bd tri thép cot 1 theo As = A = 12,16 (cm?)
Chon 4®20 coAs = 12,56 (cm?)
+ Céc phan tir ¢t 6,7,35,36,37 duoc bd tri thép gidng nhu phan tir cot 5.
24.1.3 Tinh toan cdt thép cho phan tir cot 8: bxh = 30x40 cm
e Sb liéu tinh toan
Chiéu dai tinh toan lp = 0,7 H = 0,7.3,5 = 2,45 (m) = 245(cm)
Gia thiéta=a =4 cm — h,=h—4 =40 - 4= 36 (cm)

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

Zy=h,—a=36-4=32(cm)
Do manhi, = lg /h = 245/40 = 5,4 <8.
— b6 qua anh hudng cua udn doc.
LAy hé sdanh huong cia udn doc = 1.
Do 1éch tim ngﬁu nhién
€a= max(% H, %hc) = max (% 330; %40): 1,33(cm)
Chi chon dugc mot cap noi luc nguy hiém tir bang to hop noi luc :
M=97,6 (kN.m); N=297,03 (kN)
e1 = M/N=32,85(cm)
eo,= max(es, e5)= 32,85 (cm)
e Tinh ¢t thép ddi xang cho cip ndi luc
+e =p.eo + h/2—a=1.32,85 +40/2 -4 = 48,85 (cm)
+ Str dung bétong cip d6 bén B25 ,thép AIl — &= 0,595
N 29703
X= Rpb 14530

=6,82cm

c6 &r.hp = 0,595.36 = 21,42cm

Co6 x<2a’ — xay ra nén léch tdm lon dac biét

N.(e—Z
A= Agme~Za)
Rs.Zg4
29703.(48,85-32) )
<~ AS = AS’: = 5,58 cm

2800.32
+ Xéc dinh gia tri ham luong c6t thép tbi thiéu theo do méanh 4 :

lL_ 1, _ 245 _
r 0288b 0,288.30

A=

+ Ham lugng cbt thép:
A .100% = 258 . 100% = 0,52% > tmin = 0,1%
b.h 30.36

0

ﬂ:

Lmin = 0,1% <1=0,52% <timax = 1,5%
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400
—~ 40160 160 40 —
&1 1TE
.. B
03A7200

38

Nhian xét:
+ Két hop voi cong thirc gin dung ta bd tri thép cot 8 theo As = As = 5,58 (cm?)
Chon 2020 c6As = 6,28 (cm?)
+ Céc phan tir cot 9,10,38,39,40 duogc bb tri thép gidng nhu phan tir cot 8.
2.4.1.4  Tinh toan cbt thép cho phan tir ¢t 11:bxh = 50x70 cm
e Sé liéu tinh toan
Chiéu dai tinh toan lp = 0,7 H=0,7.3,65 = 2,55 (m) = 255(cm)
Giathiéta=a =4 cm — h,=h—a =70 - 4= 66 (cm)
Zi=h,—a=66-4=62(cm)
D6 manhy = lg /h = 255/66 = 3,8 <8.
— b6 qua anh hudng cta udn doc.
Lay hé sdanh huong ciia udn doc n = 1.

Do 1éch taim ngﬁu nhién

1 1 1 1
e, = max(—H, —h¢) = max (— 365; —60)=2 (cm
2 (600 30 2 (600 30 )= 2 (cm)

Chi chon dugc mét cip ndi luc nguy hiém tir bang t6 hop noi luc :
M=907,6(kN.m); N=2300 (kN)
e1 = M/N=39,4(cm)
€= max(e1, e5)= 39,4 (cm)
e Tinh cbt thép ddi xing cho cap ndi luc
+e=p.6+h2-a=1.394 +70/2 -6 = 68,4 (cm)
+ Str dung bétdng cp do bén B25 ,thép AIl — &= 0,595
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2.4.2

N 230000
X = =
Rp.b  145.50
¢6 &gr.hp = 0,595.66 = 39,27cm
Co6 2a’ <x < &r.hg — xay ra nén léch tam Ion

N.e— Ry.b.x(hy—0,5x
AT Ags bR Z( 0 )
S<“Qa

=31,7cm

230000.68,4— 145.50.31,7(66—0,5.31,7) _
2800.62 B

2

— Ag= As’— 24,2 cm

+ Xéc dinh gia tri ham luong c6t thép tdi thiéu theo do méanh 1 :

= 2= Io = 255 =
r 0,288b 0,288.50

18,2

— A€ (17 + 35) # timin = 0,1%
+ Ham lugng ct thép:
U= b':s .100% = % . 100% = 0,73% > timin = 0,1%

o

Hmin = 0,1% <2=0,73% <pimax = 1,5%
700

0, 300, 300 50

@1 T

5925 @

5925

50, 200 ,L 200 {0
Qo

@ p3A200 p8A200 @

Nhan xét:

+ Két hop voi cong thirc gin dung ta bd tri thép cot 1 theo As = As = 24,2(cm?)
Chon 5125 coA = 24,5 (cm?)

+ Cac phan tir cot 12,13,14,21,22,23,24dugc bb tri thép giéng phan tir cot 11.
Tinh toan cot thép dai cho cot

+ Puong kinh cdt dai
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ghi¢p g-Ng

Dgy =( % ;5mm) = (? ;5mm) = 6,25(mm).Ta chon cot dai @ 8nhom Al

+ Khoang cach c6t dai “a”

-Trong doan ndi chdng cbt thép doc
a= (10 @yin;500mm) = (10.20;500 mm) = 200 (mm)
Chon a =200 (mm)

-Cac doan con lai
a= (150y;n;500mm) = (15.20;500 mm) = 300 (mm)
Chon a =300 (mm)

2.5 Tinh toan ciu tao nit géc nghiéng trén ciing
Nut goc 1a nit giao gitra:
+ Phan tr ddm 50va phan tir cot 10;
+ Phan tir ddm 70 va phan tir cot 40;
. . . e
Chiéu dai neo cbt thép ¢ nit goc phu thude vao ti s6 ——
cOt
+ Dua vao bang to hop ndi luc ¢t ,ta chon ra cip ndi luc M,N ciia phan tir s6 10 c6dd
1éch tAm e, 16n nhét. P6 1a cap 10-13 c6 M =22,4 (kN.m);N = 83,4 (kN) cd

26,86

e . .
€0 =26,86(cm) — ﬁ = =0,55>0,5.Vay ta s€ cau tao cot thép nut goc trén

€
cung nay theo truong hop co FO >0,5.

+ Dua vao bang to hop noi luc cot ,ta chon ra cap nodi luc M,N cua phén ttr s6 40 codod
1éch tdm e, 16n nhéat. Do 1a cap 40-14 c6 M = 22,4 (kN.m);N = 83,4 (kN) cd
e 26,86

= —— =0,55>0,5.Vay ta ciing s& cau tao cdt thép nut goc

6y = 26.86 €
° (em) = 45 = ¢,

€
trén cung nay theo truong hop cod FO >0,5.
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Chuwong 3

TINH TOAN BAN SAN
1.1 Phwong 4an san Bétdng cét thép toan khéi

St dung phuong an san suon bé tong cdt thép toan khdi. Theo phuong an nay
ban, dam, cot duoc db lién v6i nhau tao thanh mot khong gian ving chéc béi cac lién
két cung, nho vay ma tao dugc do cirng 16n va tang tinh 6n dinh cho cong trinh

St dung tdm panel duc sin lap ghép lai thanh san (San lip ghép). Theo phuong
an ndy c6 thé giam duoc thoi gian thi cong nhung do cimg khong gian cua ngdi nha sé
giam di do cac panel khong duoc lién két cimg v6i dam va cting khong duoc lién két
cimg voi nhau. Ngoai ra khi sir dung san panel s€ lam giam chiéu cao théng thuy cia
ngdi nha hoic s& 1am ting thém chiéu cao tang nha cling nhu chiéu cao toan bo ngdi
nha.

1.2 Xac dinh tai trong tac dung lén san
1.2.1 Tinh tdi:
Ta c6 tinh tai tic dung 1én 1 m? san phong ngu: > g, =472,6(Kg/m?)
Ta c6 tinh tai tac dung 1én 1 m? san hanh lang 1> 0, =472,6(Kg/m?)
1.2.2 Hoat tdi:
Lay theo tiéu chuan TCVN-2737-95
Hoat tai san phong ngi : pe=1,3x200=260 (Kg/m?)
Hoat tai san hanh lang : p;=1,3x400=520 (Kg/m®)
1.3 .Tinh toan ndi lwc - cot thép cac 6 san
Vat liéu str dung:
Bé tong B15 : R,= 8,5 MPa = 85 (Kg/cm?); Ry = 0,75MPa =7,5 (Kg/cm?)
Cbt thép CI : Re=Rq= 225MPa = 2250 (Kg/cm?)
Tra bang hé s6 : %=10,673; ag = 0,446

1.3.1 O san can hé S1:(3,9x4,7)m

1.3.1.1 Tong tai trong tac dung nén 6 san :

q=0u+ Pu= 472,6 + 260 = 732,6 (Kg/m?)

1.3.1.2 So @b tinh : Hinh v&1

it 1,=3,9 (M): 1,=4.7 (m) Xét: '|—2 _ g _1205<2

1 )
Chon phuong an b tri cbt thép déu theo 2 phuong. Nhu viy ta co:
x It21(3|t2 — Itl)

b 1 =2M; + M, + M), +(2M, + M ,, + M)l
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Nhip tinh toan: 1;;=1; - 2x0,5xbg= 390 — 2x0,5x22 = 368cm
lo=I, - 2X0,5xby= 470 — 2x0,5x22 = 448cm

r :'It—z :% _122.Véir=122.
t1

Tra bang nd1 suy: 0 = M, _ 0,78
M1

A]_:Bl: MAl = MBl 21,112 Azszz = 20,912
Ml Ml Ml Ml
Thay vao ta duogc:

3,682(3.4,48 — 3,68)

732,6

= (2M, +2.1,112.M,)4,48 + (2.0,78M, + 2.0,912.M,)3,68

12
M, = 257,17 (Kgm) M, = 200,59 (Kgm)
Mao> = Mgr= 234,54 (Kgm) Ma1 = Mgy = 285,98 (Kgm )

1.3.1.3 Tinh toan cbt thép:
Tinh cot thép chiu m6é men duong: Cat mot dai ban rong 1m

Gia thiét: a= 1,5 (cm)
ho1=10-1,5=8,5 (cm)
+ Theo phuong canh ngan :
M _ 2,8598.10"
R,bh,> 85.100.8,5°

ca om < ar = 0,446

—c= O,5(l+w[l— 2c,, ) = 0,5(1+ «/1—2.0,046) =0,976
M 2,8598.10*

R.£.h, 2250.0,976.8,5

Kiém tra ham luong cbt thép:

A
u= 25 1000 =22
b, 100.8,5

Duing c6t thép ¢#8 ¢ F,= 0,503 (cm?)

=0,046

Tinh h¢ s0: am =

A, =1,52 (cm?)

:100% =0,179% > pimin=0,05%

F.b 0,503.100
A 1,52

:>U =

- 33(cm)

Dit ¢t thép ¢8a200
+Theo phuong canh dai: Ta c6 Mo < My nén dé an toan ta dit c6t thép theo phuong
canh ngin $#8a200

Tinh c6t thép chiu mé men am:
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+ Ta nhan thdy mé men 4m bang mé men duong do vay ta dit thép chiu mo men 4m

nhu thép chiu mé men dwong. Vay ta dit cot thép theo 2 phwong 1a:
MB2

N )
3 T %

Mai T M, Mg Mz\%
M ?’

T Mn ,é

4700

Oy
EN

MAl Ml MBI

Hinh 1-1. So’ do tinh 6 ban san S1

d) 82200

3\ [ o [

LD e

—

1
(i) 82200
- 83200 Sh 83200
M : 11
LU
v L ° L
,1, 3900 y

Hinh 1-2. Bo tri cot thép trong & san S1
1.3.2 O san cian hé S>:(4,7x5,0m
1.3.2.1 Tong tai trong tac dung nén 6 san :
q=gu+ Ppe= 472,6 +260= 732,6 (Kg/m?
1.3.2.2 So @6 tinh :Hinh v&l
Pit ;= 4,7 (m); L,= 5,0 (M) Xét: ||_2 - % _1064<2

1 H
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Chon phuong an b tri cbt thép déu theo 2 phuong. Nhu vay ta co:

12(3l, —1,)
be%:(ZMl"‘Mm*‘Mm)ltz+(2M2+MA2+MBZ)II1

Nhip tinh toan: 1;;=1; - 2x0,5xbg= 470 — 2x0,5x22 = 448cm
lo=1, - 2x0,5xby= 500 — 2x0,5x22 = 478cm

| ) )
_lo 478 1,067 . V&i r=1,067. Tra bang ndi suy: 0 = M, _ 0,933
l, 448 M1
A1:Blz—MA1=—MBl=1,173 Azszz MA22M82=O,973
Ml Ml Ml Ml

Thay vao ta duogc:
4,487 (3.4,78 — 4,48)

732,6 =(2M, +2.1173.M,)4,78 + (2.0,933M, + 2.0,973.M, 4,48
M, = 319,18 (Kgm) M, = 297,79 (Kgm)
Mao = Mg = 310,56 (Kgm) Ma1 = Mgy = 374,40 (Kgm )

1.3.2.3 Tinh toan cot thép: ,
Tinh cot thép chiu m6é men duong: Cat mot dai ban rong 1m
Gia thiét: a= 1,5 (cm)
ho1=10-1,5=28,5(cm)
+ Theo phuong canh ngén :

M _3 744.10*
R,bh® 85.100.8,5°
Ca om < or = 0,446

— ¢=05(1+1-2a, ) = 0,5(1+/1-2.0,06) = 0,969
M 3,744.10°
" Rch,  2250.0,969.8,5
Kiém tra ham luong cbt thép:

= b.Ar?O 100% = 102(’).082,5
Dung cbt thép ¢#8 c6 F,= 0,503 (cm?)

=0,06

Tinh hé s0: om =

= 2,02 (cm?)

S

.100% =0,238% > pmin=0,05%

F.b 0,503.100
A 2,02

:>U =

=24,9(cm)

Dit bt thép ¢8a200
+Theo phuong canh dai: Ta c6 Mz < M; nén dé an toan ta dat cbt thép theo phuong
canh ngin ¢$8a200

Tinh cot thép chiu mé men am:
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+ Ta nhan thdy mé men 4m bang mé men duong do vay ta dit thép chiu mo men 4m

nhu thép chiu mé men dwong. Vay ta dit cot thép theo 2 phuong 1a:

B I c M

Mai T M, Mg, M,

5000
I
!
H
=

Hinh 1-3. So' d6 tinh 6 ban san S2

82200
LT
82200
| | Y- [ 1
2 @ 8e000 Q 8a200
[ | 11
L I

| |
J, 4700 J,
Hinh 1-4. Bo tri cot thép trong 6 san S2

1.3.3 O san hanh lang S3:(2,35x5,0)m

1.3.3.1 Tong tai trong tac dung nén 6 san :

q=gu+ Pe= 472,6 +520 = 992,6 (Kg/m?)

1.3.3.2 So db tinh : Hinh v&

it 1,=2,35 (m): 1,=5,0 (m) Xét: 2 = ;—:5 _213 >2

I, ,

Nhip tinh toan: 1y, = I1- 2x 0,5 x bg=235-2x0,5x 22 =213 (cm)

1.3.3.3 Tinh toan cét thép:
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q,1°  992,6x2,13
16 16
a=1,5(cm)
M _ 2,815.10°
R,bh,?  85.100.8,5

om < or =0,446

Tacod: M =

Gia thiét :

Tinh hé s0: am =

Ca

= 281,5(Kgm)
hp1=10-15=85 (Cm)

=0,046

— ¢=0,5(1+f1- 2, ) = 0,5(1+/1-2.0,046 ) = 0,976

M 281510

" Rch,  2250.0,976.8,5
KiOm tra hum I-ing cét thBp:

A 15

~ bh, 100.8,5
Dung c6t thép ¢#8 c6 F,= 0,503 (cm?)

S

.100% =

U

_F,b _0,503.100
A 1,5
Dit ¢t thép ¢8a200

_>U

= 33,5(cm)

=15 (cm?

:100% =0,176% > pmin=0,05%

C6t thép theo phwong canh dai va cot mil chiu mdé men 4m ta chon ¢8a200

B6 tri thép nhu hinh v&:
() 82200
N— I T
L L q} 8a200
I I [ I
¢ 8a20p
[
g e s
8200 | ()
/L 8a200 I 82000
I I [ I
X I
L, 2350 L,
/ 7

Hinh 1-5. B6 tri cot thép trong 6 san S3

1.3.4 O san hanh lang S4:(2,35x3,9)m

1.34.1 Téng tai trong tdc dung nén 6 san :

q=gu+ Pe= 472,6 +520 = 992,6 (Kg/m?)

1.3.4.2 So dd tinh: Hinh v&
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Pit ;= 2,35 (m): = 3,9 (m) Xét: 2 =39 _165<2
| 235

Chon phuong an bé tri c¢dt thép déu theo 2 phuong. Nhu viy ta co:

12¢3l,, —1.,)
qutl :tI_22 ; =(2M; + M +Mg)l, +(2M, + M, + M,y

Nhip tinh toan: Iy=I; - 2x0,5xbg= 235 — 2x0,5x22 = 213cm
lo=1, - 2x0,5xby= 390 — 2x0,5%x22 = 368cm

:It—2 :@ =1,73. Vo1 r=1,73. Tra bang ndi suy: 6 = &:0,462
l, 213 M1
A =B = MA1=—MBl =1 A, =B, = MA2=M82=0,662
Ml Ml Ml Ml

Thay vao ta dugc;

2 p—
7992,6 223 (3'31’28 213) _ (oM, +2.1.M,)3,68 + (2.0,462M, +2.0,662.M,)213

M;=171,40 (Kgm) M, = 79,19 (Kgm)
Maz = Mg, = 113,47 (Kgm) Ma1 = Mg = 171,40 (Kgm)
1.3.4.3 Tinh toan cot thép: ’
Tinh cot thép chiu m6é men duong: Cat mot dai ban rong 1m
Gia thiét: a= 1,5 (cm)
ho1=10-1,5=28,5 (cm)
+ Theo phuong canh ngin :

M _ 1714.10°
R,bh* 85.100.8,5°
Ca om < or = 0,446

— ¢=0,5(1+,/1-2a, ) = 0,5(1+1-2.0,028 ) = 0,986
M _ 1 714.10°*
R.h, 2250.0,986.8,5

Kiém tra ham luong cbt thép:
A
1= ——.100% = 0.9
b.h, 100.8,5
Diing cbt thép ¢8 c6 F,= 0,503 (cm?)
F,b 0,503.100
A 1,2

Dit cdt thép ¢8a200

=0,028

Tinh hé s0: om =

=1,2 (cm?)

S

.100% =0,105% > pmin=0,05%

:>U =

= 35,88(cm)
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+Theo phuong canh dai: Ta c6 Mz < M; nén dé an toan ta dit cbt thép theo phuong
canh ngin ¢8a200
Tinh c6t thép chiu mé men am:
+ Ta nhan thAy mé men 4m bang mo6 men dwong do vdy ta dat thép chiu m6é men 4m
nhu thép chiu mé men dwong. Vay ta dit c6t thép theo 2 phuong la:
) Mg,

B | Ma,

Mai T M,MsR M,

3900

\ TMAZ
T L 2J50 , Mo
(A ©)
Mai M M

Hinh 1-6. So' d6 tinh 6 san S4

(I) 8a200

S~ [
|\‘||L |8""2°°

Sh 82200
Q 8a200 j)&ﬂ Slz 82200

3900

SV

J, B 2550_ ),

Hinh 1-7. Bo tri cot thép trong 6 san S4
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Chuong 4
TINH TOAN CAU THANG BO

Dy 14 cau thang bd mang tinh chét di lai va thoat hiém. Cau thang thudc loai ciu
thang 3 vé€ khong c6 con thang, d6 BTCT tai cho

Céu thang bt dau tir ting ham chay sudt chiéu cao tir ting ham t6i tang mai. Mot
s0 tang c¢6 do cao khac nhau nén ta tinh thang dién hinh T.

Ta tién hanh tinh toan thang bo T cta ting 5 - ting 6
4.1S6 liéu tinh toan ciu thang
4.1.1 Vit liéu sir dung

Béténg B25 : R, =14,5 Mpa, Ry; = 10,5 Mpa
Cbt thép nhom All : R, = Ry = 280 Mpa
Tra bang hé s6 : %=10,595 ; ag = 0,418

Céu tao cau thang
4) So dd két cau :

@ 4700 @

S e
- 1250 300 | 300 | 300 300 |300 |300 1250
2 e |
S ‘
1712 ‘
g |
= \
o e I
= 8
3 8 Ty = / !
S 8 |
8 |
16.00 ‘
i
|
5~ Fidur-—-— I
g ]
-
00, 1250 6x300=1800 1250 oo
1450 1800 1450
4700
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Hinh 4-1 Mt bang két ciu thang b ting dién hinh

Thang T, thudc loai thang 3 vé, khong c6 cbn thang.

So d0 tinh toan ban thang: Cat dai ban rong 1m, tinh coi nhu dam don gian, hai
dau ngam, chiu tai trong phan bd déu theo chiéu dai ban. So db tinh ¢ dang dam cong
sicu tinh, gom 2 ban san nam ngang va 1 ban thang chéo nén qua trinh tinh toan duoc
tién hanh bang phan mém SAP 2000

5) Kich thudc tiét dién :

Ban thang chon so b day 100 cho ca ban chéo va ban nim ngang

Theo ciu tao kién trac, cac bac thang dugc xay gach, kich thudc bxh = 300x160.
Ban thang chéo dai 1,8 m dugc bo tri 7 bac.

Ta c6 s6 bac cau thang: n= H_3300_
h 160
cosu= 2 =30 -8y p-2807°

JbZ+hZ \[300° +160°

4.2 Tinh toan ban thang
4.2.1 Xadc dinh tdi trong tinh todn :
4211  Tinhtai:

4.2.1.1.1 Tinh trong phan b6 déu trén cc 6 san ciu thang

o Chidu TLR TT t;iéu Hg so TT 'Einh
STT Cac lop san day(mm) | (kG /m3) (Iil(l_?,l;;"]nz ) V:v:'? (ktco;'/;lr:; 2)
1 Mat bac da sé 20 2500 50 1.1 55
2 Lop vira 1ot 20 1800 36 1.3 46.8
3 Bac xay gach 75 1800 135 1.3 175.5
4 Ban BTCT chiu luc 100 2500 250 1.1 275
5 Lop vita trat 15 1800 27 1.3 35,1
Téng tinh tai 498 587,4

Téng tinh tai :

- Tac dung 1én ban thang chéo: g= > g; = 587,4 (kG/m)

- Tac dung Ién ban san ngang: g’ = g4 + g5 = 310,1 (kG/m)
4.2.1.2 Hoat tai :

- Hoat tai tiéu chuin léy ddi véi cau thang 1a 300 kG/m®. Hé sb vuot tai 1,3

- Téai trong tinh todn tac dung 1€n dai ban rong Im la: p = 390 (kG/m)
4213 Téng tai trong tinh toan:

- Ban san nam ngang :  q = 310,1 + 390 = 700,1 (kG/m)

- Ban thang chéo: qz =587,4 + 390 = 977,4 (kG/m)
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4.2.2 Xadc dinh ngi lyc :

- Viéc 1ap so dd tinh chinh x4c cho dim cong phu thudc vao kha ning cua dam
ngan can xoay cua ban. Thyec té, tai vi tri ban thang lién két vd1 dam, dam c6 kha ndng
ngan can mot phan su xoay cua ban thang va tai do ta phai bo tri cot thép chiu mémen
am. B¢ vi¢c tinh toan thép dugc an toan, ta 1ap hai so d6 tinh cho dam cong.

+ So d6 1: dam don gian hai dau khép s& cho gia tri momen dwong 16n nhét, ta

dung momen nay dé tinh thép duong ctia ban thang.

+So d6 2: dam don gian hai dau ngam s& cho gia tri mémen 4m 16n nhét tai gbi

tua, ta dung momen nay dé tinh thép am cho ban thang.

- Viéc tinh toan va bd tri thép trong pham vi hai cdn mémen 4m va duong 16n
nhat s€ ddm bdo qua trinh tinh an toan. St dung phan mém tinh SAP 2000 cho ta két
qua tinh toan ndi lyc moémen udn trong dam nhu sau.

- So 6 tinh ddm hai dau khop : Mipax = 42,21 Tm
- So d6 tinh dam hai dau ngam : My, = -1,47 Tm

e
/

4.2.2.1.1 So @b chat tai 2 dau khop

et

-

e

4.2.2.1.2 Biéu @0 mémen vo6i so' d6 tinh 2 diu khép
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e
e

4.2.2.1.3 So @6 chit tai 2 ddu ngam

P
/

4.2.2.1.4 Biéu d6 mémen véi so' dd tinh 2 diu ngam
4.2.3 Thiét ké thép :
4.2.3.1  Tinh thép chiu mémen duong :
- Mémen tinh toan : M = 2,21 Tm = 22,1 (kN.m)
- Kich thuée tiét dién : b= 100 cm, h =10 cm
-Chona=1,5cm (h,=10-1,5=8,5cm)

M _ 22110°
R,bh,> 145.100.8,5
Ca om < ar=0,418

—¢=05(1+1- 2, ) = 0,5(1+/1-2.0,211) = 0,88
M 22120
" R.Ch,  2800.0,88.8,5
Kiém tra ham luong cdt thép:

A, 100% = 10,55
b.h 100.8,5

=0,211

- Tinh hé s0: an =

= 10,55 (cm?)

S

e :100% =1,24% > pimin=0,05%

0

- Chon thép: ding 14 ¢ 10a150; F, = 10,99 cm?.

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

- C6t thép ngang ciu tao chon khong it hon 20% luong thép chiu lyc. Ta dung ¢
10a150. Bam bao yéu cau cau tao.
4.2.3.2  Tinh thép chiu mémen am:
- Momen tinh toan: M = 1,47 Tm = 14,7 (kN.m)
- Kich thuéc tiét dién : b= 100 cm, h =10 cm
-Chona=15cm(h,=10-15=85cm)
M _ 14 7.10°
R,bh,> 145.100.8,5%
Ca om <ag=0,418

— ¢=0,5(1+/1-2a,, ) = 0,5(1+1-2.0,14) = 0,92

M 14,710
" R.Ch, 2800.0,92.8,5
Kiém tra ham luong cbt thép:

A 6,71

u=—-7100% =
b.h 100.8,5

- Tinh hé sb: an = =0,14

= 6,71 (cm?)

S

.100% =0,789% > pmin=0,05%

- Chon thép: dung 10 ¢ 10a200; F, = 7,85 cm?.

- Ham luong cdt thép chiu luc 4 = 0,924 %

@ 4700 @

3| 1]
= =
— - D
&Lﬁ 1‘ 8 N Q
" 2 B O -
Q| o — | © ©
A o~ o~
. | — &
I | @10a150
\ \ 10 9
| -
4 | 4 :
gl — | —
= |
8 g 2 | - g 8
<t ~ be) =1 3 ~
& B g
| | & S
i < <
' N
‘ N~
! ® 282200
0 | J—)
o & | ’ g
|
8‘ﬁ “ “' N e
2, - e ——— 4%( C

4.2.3.2.1 Mt bang bd tri thép ciu thang bd
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Chuwong 5
TINH TOAN NEN MONG

5.1  Tinh toiAn nén méng

5.1.1 Quy trinh thét ké méng

5.1.1.1  Tai liéu cho viéc thiét ké nén méng cong trinh.
6) Tai liéu dia chat.

Dé thiét ké nén mong cong trinh can thu thap du cac tai liéu vé dia chét thuy van
khu vye xay dung cong trinh. Cac tai liéu dia chat phai du dé thlet 1ap mat cit dia chat
v6i cac 16p dat c6 du cac thong sd vé chi tidu co 1y, muc nude ngam.

Hé thong két qua cta cac thi nghiém hién truong (CPT, SPT...) hodc cac thi
nghiém trong phong phai duoc co quan c6 thim quyén lap va kiém dinh dé dung lam
can ctr xac dinh strc chiu tai cia coc trong qua trinh thiét ké.

7) Vat liéu dung thiét ké mong.

Thong thuong sir dung bétong cot thép cho viée thi cong nen mong cong trinh.
Khi d6 can c6 cac thong s6 vé cuong do vat liéu, cac thong tin vé phu gia sir dung néu
6. Trong truong hop thiét ké cac loai nén mong dic biét can co cac thong tin chi din
kem theo.

8) Tai trong dung thiét ké mong.

Tai trong thiét ké mong thuong 1a tai trong chan cot duoc to hop theo quy dinh.
Viéc st dung tai trong tinh toan hay tiéu chun tuy theo tirng qué trinh thiét ké hay
kiém tra mong.

Déi véi viée str dung dai coc chung cho mot hé mong 16n can ¢ nhitng phan tich
chinh xac vé su tac dung cua tai trong dé tim ra dugc t6 hop tai trong nguy hi€ém nhat.

5.1.1.2  Quy trinh chung thiét k& méng coc.

1- Thong ké cac tai li¢u, thong s6 thiét ké: dat nen vat liéu, tai trong, tiéu chuan
thiét ké, cac yéu cau riéng ddi voi cong trinh néu co.

2- Chon loai coc, chiéu sau ha coc, chiéu sau chdn dai. Viéc chon loai coc tién
hanh trén co s& cac phuong an coc dugc dé xuat, danh gia tuy theo di€u kién
cu thé cua cong trinh, kha nang thi cong, cac chi tiéu vé kinh té ky thuat tong
hop.

3- XA&c dinh strc chiu tai cua coc don.

4- X4c dinh so bo sb lugng coc, bd tri coc trong dai.

5- Kiém tra tai trong tac dung 1én coc.

6- Kiém tra tinh toan coc va dai coc.

7- Kiém tra On dinh téng thé, du bao do 1an cua mong coc.

8- Hoan thién thiét ké va ban v&.
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5.1.2 S6 liéu dia chét

Bang chi tiéu co ly ciia cac 16p dat nhu sau

Lop y w W Wy 9° A c Qe SPT Eo ,
dat | T/m % % % Kg/cm MPa (N) T/m
1 - - - - - - - - - -
2 | 1,75 | 372 | 349 | 222 | 5°30 | 268 | 007 | 021 1 105
3 | 1,68 | 386 | 40,2 | 20,1 | 5%0 |270| 0,07 | 0,20 1 100
4 | 1,86 | 282 | 322 | 259 |14°30 | 2,68 | 0,2 0,45 7 225
5 | 173] 292 | 35 | 239 | 10° |265| 0,09 | 0,36 2 180
6 | 1,74 | 287 | 318 | 206 | 7° |267| 006 | 032 2 320
7 | 191 | 312 | 354 | 237 | 13° |271| 028 | 066 8 660
8 | 266 | 145 - - 28° | 2,65 - 102 | 26 3060
9 |265| 14 - - 30° | 2,64 - 16 30 4800

5.1.2.1  Thong sé thiét ké.

Tai lidu dia chat.

Trép co sO cac bién phép thi nghiém hi¢n truong, ta xac dinh dugc hé théng cac
16p dat nén véi céc chi ti€u co 1y co ban nhu sau:

+Lop 1 (day 2,0 m) : Dat 1ap

+ Lop 2 (day 3,7 m) : Sét pha nhdo

+ Lop 3 (day 5,9 m) : Sét déo chay

+ Lép 4 (day 4,8 m) : Sét déo

+ Lop 5 (day 4,4 m) : Sét déo

+ Lop 6 (day 6,2 m) : Sét déo mén

+ Lop 7 (day 8,0 m) : Sét déo mém

+ Lop 8 (day 3,4 m) : Cat min
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+ Lop 9 (day 1,65 m) : Cat hat trung, chat vira
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5.1.2.1.1 So dd xac dinh sttc chiu tai ciia coc

Danh gia diéu kién dia chét :

+ Dia chat cic 16p dat mat hau hét 1a dat yéu, khong co gia tri trong tinh toan sirc
chiu tai cho coc.

+ Hai 16p dat 8 va 9 1a cac 10p cat twong ddi tt. Ta co thé dit coc vao trong hai
16p dat nay.

5.1.2.2  Vatliéu.
Vit liéu 1am méng 13 béténg cbt thép.
Bétong B25: R, = 14,5 MPa = 145 kG/cm? , Ry, = 1.05 Mpa = 10,5 kG/cm?
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Ct thép nhom CII: R, = 280 Mpa = 2800 kG/cm?
5.1.3 Lwa chon va tinh toan phwong dn mong.
5.1.3.1 Phuong an mong.

Véi cac dang cong trinh dan dung va nha cao tang, ta ¢6 thé sir dung cac phuong
an mong nhu sau:

1) Méng coc BTCT chiém chd.

La dang méng coc BTCT san Xuét trude, duoc ha vao nén bang phuong phap
thong dung la dong hodc ép. Trong di€u kién xay chen trong thanh phd thi phuong
phap ép coc dugc lua chon sur dung.

- Uu diém:

+ Khong gay chan dong manh do d6 thich hop véi cong trinh xay chen.

+ D@ thi cong, nhat 1a véi dat sét va a sét mém.

+ Trong qua trinh ép c6 thé do chinh xac luc ép, kiém tra chit luong coc dé dang
+ Gia thanh ré, phuong tién don gian, ky thuat khong phuc tap

- Nhuoc diém:

+ Tiét dién coc nho do do sirc chiu tai cua coc khong 16n.

+ Coc khong xudng duoc d6 sau 16n, khé thi cong khi phai xuyén qua 16p sét
cing hodc cat chat day.

+ Chi€u dai doan coc thi cong nhé nén s6 luong moi noi 16m, khoé kiém tra chat
lugng moi ndi coc trong qua trinh thi cong

2) Mong coc khoan nhdi: La dang mong coc thay thé.

Uu diém:

+ C6 thé khoan dén do sau 16n, cam sau vao 16p dat chiu luc tot nhat .

+ Kich thudc coc 16n, ste chiu tai caa coc rat 16m, chiu tai trong dong tot.

+ Khong giy chan dong trong qua trinh thi cong, khong anh huong dén cong
trinh xung quanh

- Nhuoc diém:

+ Thi cong phtc tap, can phai c6 thiét bi chuyén dung, k¥ su c6 trinh do va kinh
nghiém, cong nhan lanh nghé

+ Kho kiém tra chat lugng 16 khoan va than coc sau khi d6 bé tong ciling nhu su
tiép xuc khong tot gitta miii coc va 16p dat chiu luc.

+ Gié thanh thi cong va thi nghiém kiém tra chat luong coc 16n.
+ Cong trudng bi ban do bun va bentonite chay ra.

Do do6 chon giai phap mong cho cong trinh la phwong 4n moéng coc ép va mii
coc dat vao 16p cat hat nhé dén hat trung. Chiéu dai coc khoang 38m bao gom 5 doan
6m va 1 doan 8m. Tiét dién coc 350x350
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5.1.4 Thiét ké méng cho cot bién A4 - khung truc 4-4.
5.1.4.1  Tai trong dung thiét k& mong. ’ 7 q
Tai trong tinh todn mong cho cot bién A4 duogc lay tir bang t6 hop noi luc cot. T6 hop
duoc dung 1a t6 hop Nmax, My,
Gia tri tai trong tinh toan chan coét la:
N=27143T
M=432Tm Q=1255T
514.2 Xac dinh strc chiu tai cua coc don.
- Strc chiu tai theo vat li€u lam coc
P, =mp. m;R.F +R.A
Trong do:
Pyi-Stre chiu tai cua coc theo vat liéu
Rp-Cuong do chiu nén gidi han cua bé tong
Fo-Dién tich tiét dién ngang ciia coc
Rs-Cuong dd chiu nén ctua cot thép
A,-Dién tich tiét dién ct thép trong coc A = 16,08
mg-Dién tich tiét dién cdt thép trong coc: mr=1
p-He s6 udn doc cua coc: p=1
Ly-chiéu dai tinh toan cta coc.Ly =38m
b-canh ngén cta tiét dién coc
P, =mg. R.A+R.F, ==1.1. 28000.16,08.10* +1400.0,1225 =216,5(T)
- Strc chiu tai theo dat nén duoc tinh theo cong thirc:

P =m[ua.y rih +a,RF =152 (T)

Trong do:

+m : hé sd 1am viéc m= 1

+ 0y : cac hé s diéu kién 1am viée ctia dat nén ¢ mili coc

+ R : stic chong tinh toan cua dat dudi miii coc, 1y theo tra bang R=4100Kpa
+F : dién tich coc F =0,1225 m*

+u:chuvicocu=1,4m

+ a4 : cac hé s diéu kién 1am viéc cta dat nén & mit bén coc

+ h; : 1a chiéu day 16p dat tht i, tiép xtc v6i mat coc ( chia thanh 2 16p <2)
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+1; : 1a ma sat bén coc cua 16p dit thu i, 1y theo bang tra (T/m?)

P, =Q+P=152(T); Q=m[ua.Y rh; |;

P = m.a,.R.F =50,22(T)

5.1.4.2.1.1 Bang tinh toan sirc chiu tai ciia dat nén.
Stt | PésauTB | Ldp dit so logi dit L | 7 hj Q
1 3.8 2 Sét pha nhéo 1 09 | 05 2 1.26
2 5.25 2 Sét pha nhéo 1 09| 06 | 09 | 0.6804
3 6.7 3 Sét déo chay 1 |09 | 06 2 1.512
4 8.7 3 Sét déo chay 1 |09 ]| 06 2 1.512
5 10.65 3 Sét déo chay 1 09| 06 | 1.9 | 1.4364
6 12.6 4 Sét déo 039 | 09 | 35 2 8.82
7 14.6 4 Sét déo 039 | 09 | 38 2 9.576
8 16 4 Sét déo 039 09 | 38 | 0.8 | 3.8304
9 17.4 5 Sét déo 067 09 | 11 2 2.772
10 19.1 5 Sét déo 067 | 09 | 118 | 1.4 | 2.0815
11 20.3 5 Sét déo 067 | 09 | 1.2 1 1.512
12 21.8 6 Sétdéomém |0.83] 09 | 0.75 | 2 1.89
13 23.8 6 Sétdéomém |0.83] 09 | 075 | 2 1.89
14 25.4 6 Sétdéomém | 0.83| 0.9 | 0.75 | 1.2 | 1.134
15 26.5 6 Sétdéomém |0.83] 09 | 075 | 1 0.945
16 28 7 Sétdéomém | 0.59 | 0.9 2 2 5.04
17 30 7 Sétdéomém | 059 | 09 | 2.1 2 5.292
18 32 7 Sétdéomém | 059 | 09 | 2.1 2 5.292
19 34 7 Sétdéomém | 059 | 09 | 2.1 2 5.292
20 36 8 Cat min 1 5 2 14
21 37.7 8 Cat min 1 5 1.4 9.8
22 39.225 9 Cat nho - trung 1 7 | 165| 16.17
101.74

Nhu vay, strc chiu tdi ctia coc: Pgn = min (Py, Pg) =P34 =152 T

Py _152

gh
d ']

- =109(T)

5.1.4.3  Xac dinh s6 lugng coc va bd tri trong méng.

Ap luc tinh toan gia dinh tac dung 1én dé dai do phan lyc dau coc gay ra

tt_ Pgh _

109

T @d)? (30357
Dién tich so bo day dai:

tt
No

98,86 (T)

271,43

F= =
P'—y,hn 9886-2.22.11

=299 m?

- Trong luwong dai va dat trén dai :
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Gy =n.Fghyp= 1,1.2,99.2,2.2 = 14,472 (T)
- Trong lugng giang :
G'isng = 0,4.0,8.7,8.2,5+0,3.0,8.2,35.2,5 = 7,65 (T)
- Trong lugng tudng :
Glyong = 0,22.2,1.7,8.1,8 = 6,49 (T)
- Trong luong bé tong nén :
G = 2,35.7,8.0,2.2,5=9,165 (T)
- Hoat tai nén :
N, = 2,35.7,8.0,5=9,165 (T)
Luyc tinh toan xac dinh dén c6t dé dai:
N" = No+Gd +Ggiang + Giuong + Gan + N
=271,43+14,472+7,65+6,49+9,165+9,165 = 318,327(T)

B 318,327

N
n=p~ -12 -4,12
p p 98,86

Chon n = 6 coc. B0 tri cac coc trong mat bang nhu hinh v€ sau:

350, 1050 , 1050 350,
71 # 71

—

@ .

875

_ 875

5.1.4.3.1 Dai coc cot bién A4

Dién tich dé dai thuc té: F=1,75x2,8 = 4,9 m’
Trong luong tinh toan cua dai va dat trén dai la:

G'y=nF.hy,= 1,1.49222=23716 (T)

N" =318,327 (T)
Mémen tinh todn xac dinh tuong img véi trong tdm dién tich tiét dién céc coc tai
de dai:

Mi=ME+Q"h=432+12,5.2,2=70,7(Tm)

5.14.4 Kiém tra tdi trong tdc dung Ién coc.
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Tai trong tinh toan chan cdt :

N"=318,32T
M®=70,7 Tm
. i . tt Mtt.
+ Luc doc truyén xuong c,c dau coc la: P, = NT + nyzy

Két qua dugc tdéng hop thanh bang (Phia dudi)
-Tai trong tadi tiéu chuln tai day dai cé k& trong
luong dai la:
+Trong luong coc: Gese=n. Fl.» =1,1.0,35.0,35.38.2,5=12,8(T)
+Trong luong ban than cua dai, ¢ ¢ 16p dat trén mat dai:
Gq=n.F.hyp= 1,1.49.22.2=23716 (T)
= N°=NY1,15 + G4 = 318,32/1,15+23,716=300,52 (T).
<= M/1,15 = 70,7/1,15=61,48 (T)

tc tc
p- N N M, Z‘

n 2y

Toa do Pi Poi

Coc
y(m) (T) (T)

1 -1,05 40,33 41,83
2 -1,05 40,33 41,83
3 0 50,08 53,05
4 0 50,08 53,05
5 1,05 59,84 64,27
6 1,05 59,84 64,27

= Prax=PoimactCosc=64,27+12,8=77,07T < [P] =152T => dam béo diéu kién chiu hec

Pmin =41,83 T>0 => Tat ca c,c coc déu chiu nPn n*n kh«ng phai kiém tra diéu kién chéng

nho.

5.1.45  Kiém tra tong thé méng coc.
1) kiém tra nén mong coc theo diéu kién bién dang:
M5 hinh khéi méng quy wéce duge 14y theo TCXD 205-1998, v&i goc mé /4 ké
tu day dai.

Goc mo:
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P w= quh :

_2.0+3,7.5,5+5,9.1,5+4,8.14,5+4,4.10+6,2.7 +8.13+3,4.25+1,65.27
2+3,7+59+4,8+4,4+6,2+8+3,4+1,65

_ 421,75 10,5
40,1
a =% =2,625
4

Khéi méng quy udc co
Chiéu rong : B, =B +2.37,3.tga = 1,75+ 2.37,3.0,046 = 5,18 (m)
Chiéu dai : Ly, = A + 2.37,3.tgo. = 2,80 + 2.37,3.0,046 = 6,23 (m)
Dién tich khdi moéng qui uée:
Fu=518x%6,23=32,27m’
Momen chdng uén cua tiét dién day mong khéi quy udc.
W,y =5,18%(6,23)%/6 = 33,51 m?
Do sau 16p dat tir ddy dai coc dén miii coc
Hn=37,3m
Chiéu cao khdi méng quy udec:
Hy = 37,3 + 2,2 =39,5(m)
Trong lugng khdi méng qui wéc ké tir dé dai tro nén:
Ny = Ng + €0, + 750y + 7,0, + v hg + v hg + vy +yhg + 7.0y €, —Fooe 3 N
=32,27.2,2.2+(0.2+1,75.3,7+1,68.59+186.4,8+1,73.4,4+1,74.6,2+1,91.8+ 2,66.3,4
+2,65.1,65) * (32,27 —0,1225) + 6.2,5.0,1225.37,3 =141,988 + 2328 + 68,54 = 2539(T)
Luc doc tiéu chuan do cot truyén xudng:

_N"_ 318,327
12 12

=265,27(T)

P
o8

Luc tinh toan tai day khdi mong qui ude 1a:
N® = N§ + Ng = 265,27 +2539 = 2804,27 (T)

Ap luc ¢ ddy khbi mong qui ude:
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tt tt
L _N"_M!_280427 707

mn  F, Wg 32,27 3351
O max = 89,01, O min = 84,79

max FOmin 89,01+84,79
So=2 25 =TSR —86,9(T /)

Cuong do tinh toan cua dat ¢ day khdi mong qui uéde:
P, 055 7.B,.N, +S,qN, +S.cN,

—_o _
Ry =2 =

F F

S S

q=rm-Hy

P, =055, 7.8, .N +S.aN, +S.CN,

Trong do: S, =1-0, ZE—M =1—0,2.Z’—]2'2 =1-0,17=0,83

M ’

S :1+0,ZB—M=1+O,ZE=1+O,17 =117
L 6,23

C
M 1

R _ P 058,78y N, +5, 4Ny +S.CN,
¢~ =

Lop 8 cd ¢ =28° tra bang ta ca: N, =16,1 ; Ny = 14,7 ; N, = 25,8

Dung trong ty nhién trung binh:

_ hyy + 1,7, +Peys + 1,7, +heys + gy +hoys +heys +hoye ~181(T /md)
h +h, +h;+h, +hg +h; +h, +h, +hy
~0,5.0,83.1,81.5,18.16,1+1,81.39,5.14,7 63+1051 1114
2 2

B

=R, ~557(T /m?)

| O =84,79 T/m? <12R=12557=668,4 T/m’
Ta co:
0,=86,9 T/m* <R=557 T/m?

Thoa mén diéu kién dé dam bao d6 1an cta nén va tng suit nén bién dang tuyén
tinh v&i nhau.
Ta tinh lin ciia khdi mong qui wéc tién hanh nhu méng ndng trén nén thién
nhién.
Tinh lun bang phwong phap cong lin giita cac 16p phan tb:
S = Zﬁ a%h,
i1 E
Trong d6: i : hé sb phu thudc nd hong p, cho phép B = 0,8
E; : M6 dun bién dang 16p thw i, E; =2500(T)
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Ap luc ban than & day khdi méng qui uéc:

O =y +yy, + Ny +hy, + gy +hgyg +hy, +hgyg +hoyg
=0.2,0+175.37+168.59+186.48+173.4,4+174.6,2+191.8+2,66.3,4+2,65.1,65

=72,41(T / m?)

Ung suét gdy lin tai day khdi moéng qui uée:

o=k —o"=86,9-72,41=14,49(T I m?)

Chia dat nén dudi ddy khdi qui uéc thanh cac 16p bang nhau va bang 0,5m

9.1.45.1.1 Bang tinh lin cia mong A4 .
Piém Zi  |LuwBuw | 22Bm | Ko Obt o9t Ei Si

' (m) (T/m2) | (T/m2) | (T/m2) | (cm)

1 0.00 1.200| 0.00 1.000 72.41 14.49 2500 0.231

2 0.50 1.200 | 0.19 0.985 73.74 13.16 2500 0.211

3 1.00 1.200| 0.39 0.969 75.06 11.84 2500 0.189

4 1.50 1.200 | 0.58 0.906 | 76.39 | 10.51 2500 | 0.168

5 2.00 1.200| 0.77 0.840 77.71 9.19 2500 0.147

6 2.50 1.200| 0.97 0.754 79.04 7.86 2500 0.126

7 3.00 1.200 | 1.16 0.670 | 80.36 6.54 2500 | 0.104

8 3.50 1.200| 1.35 0.595 81.69 521 2500 0.083
> Si= 1.259

Nhu vay do lin cua méng coc thod man diéu kién bién dang X Si <8cm

2) Tinh toan d bén va cau tao dai coc.

Dung méac BT B25, Cét thép All chiéu cao dai coc

Kiém tra chiéu cao dai coc theo diéu kién dam thung: h=1,4m; hg =1,3m
600
__1/1__

1500
1400

100

990

1750
1050

350,

3500 1050 | 1050

1

2800

1350
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‘ 5.1.4.5.2 So @b tinh toan choc thiing dai coc
biéu kién choc thiung:

P < [0(be + ¢1) +oa(he + €2) T.ho.Re
Luc choc thung
P = Po1 + Poz + Poz + Pos + Pos + Pos
=41,83 + 41,83 + 53,05 +53,05 + 64,27 + 64,27 = 318,3(T)
€1 =0,15m;c2=0,575m

¢=0,4m;H.=0,6m
=15[1+ & ﬁ =13,09
3 0,15
=151+ & = L3 _3,71
c2 0,575
Ta co:

VP= [13,09((?,4+O,15) + 3,71(0,6+0,575) ].1,3.100= 1503(T)
Thoa man diéu kién choc thing

3) Tinh toan mémen va thép dat cho dai coc

Momen tuong ting vo1 mat ngam [ — I

M = r1(Pos+Pos); Pos=Pos= 64,27(T)

M, =0,75.2.64,27=96,41(Tm)

My, = ry( Po1+Pos+Pos) =0,325.(41,83+ 53,05 +64,27) = 51,72(Tm)
Dung BT B25; Cét thép nhom All

M, 96,41

_ —0,00315(m?) = 30,15 cm?
0,9h,R_ "~ 0,9.1,3.28000 (m’)

Fa=

Chon 100 20 al50 c6 Fa=31,42 cm?; | = 2700 mm

Fau=—Mi___ SL72 4 001579(m?) =15, 79cm?
0,9hR, 0,9.1,3.28000

Chon 120 14 a200 c6 Fa= 18,468 cm?; | = 1700 mm
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5.1.4.5.3 So @6 xac dinh chiéu cao dai va thép A4
5.1.5 Thiét ké méng cho cét giita B4 - khung truc 4-4.
5.1.5.1  Tai trong dung dé thiét ké mong:
Tai trong Iy tir bang t6 hop:
N =294,81 (T)
M = 81,65 Q=23,64
5.1.5.2  Xac dinh s6 luong coc va bd tri trong moéng.
Ap luc tinh toan gia dinh tac dung 1én dé dai do phan lyc dau coc gay ra

P
oo 109 o586 (1)
(3d)*  (3.0,35)

P

Dién tich so bo day dai:
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N 294,81

Pt~y hn 9886-2.2,2.11

- Trong luwong dai va dat trén dai :
Gy =n.Fehyp= 1,13,14.222=152 (T)
- Trong lugng giang :
G'isng = 0,4.0,8.7,8.2,5+0,3.0,8.4,7.2,5=9,06 (T)
- Trong luong bé tong nén : G, = 4,7.7,8.0,2.2,5=18,33 (T)
- Hoat tai nén : G"%n = 4,7.7,8.05=18,33 (T)
- Lyc tinh toan xac dinh dén c6t dé dai:
N = NG5 +Gd+Gjiang + Gsan + Gh
=294,81+15,2+9,06+18,33+18,33 = 355, 73(T)

355,73

. 4,5
98,86

Ng
n :ﬂp—g :1,2

- Chon n =6 cgc. B0 tri cac coc trong mat bang nhu hinh v sau:

350, 1050 , 1050 350,
7 7 L

"4

_
T,
2 |t H HR
Y]
& HH
Sv

5.1.5.2.1 Dai coc cot bien B4

Dién tich dé dai thuc té: F=1,75x2,8 = 4,9 m’
Trong lugng tinh todn cua dai va dat trén dai la:

G'y=nF.hy,= 1,1.49222=23716 (T)

N®=355,73(T)
Mémen tinh todn xac dinh tuong img véi trong tdm dién tich tiét dién céc coc tai
de dai:

M%=ME+Q"h=8165+23,64.2,2=133,65(Tm)

5153 Kiém tra tai trong tac dung 1én coc.
Tai trong tinh todn chan cdt :
N'=35573T
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M%= 133,65 Tm
+ Luc doc truyén xuéng c,c dau coc 1a: P, = NT“ + I\Z/IL;IZy
Két quad dugc tdéng hop thanh badng (Phia dudi)
-Tai trong tai tiéu chuldn tai ddy dai cé ké trong
luogng dai la:
+Trong lugng coc: Gesc=n. Fl.y =1,1.0,35.0,35.38.2,5=12,8(T)
+Trong luong ban than cua dai, ¢c 16p dat trén mat dai:
Ga=n.Fhyp= 1,1.4,9.2,2.2=23,716 (T)
= N =N%1,15 + G4 = 355,73/1,15+23,716=333,05 (T).
M= M," /1,15 = 133,65/1,15=116,2 (T)

tc tc
P N N M, 3/'
n 2
Toa do Pi Poi
Coc
y(m) (T) (T)
1 -1,05 37,06 38,07
2 -1,05 37,06 38,07
3 0 55,5 59,29
4 0 55,5 59,27
5 1,05 73,94 80,5
6 1,05 73,94 80,5

= Prax=PoimaxtGeac=80,5+12,8=93,3 T < [P] =152T =>dam bao diéu kién chiu luc

Pmin =38,07 T>0 => Tt ca c,c coc déu chiu nPn n*n kh«ng phai kiém tra diéu kién chéng

nho.

5.1.5.4  Kiém tra tong thé mong coc.
1) kiém tra nén moéng coc theo diéu kién bién dang:

M5 hinh khéi méng quy wéce duge 14y theo TCXD 205-1998, v&i goc mé /4 ké
tir day dai.
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20N 4975 14 e

(/)tb_
h. 401
Goc mo: Z '
_2.0+3,755+59.1,5+4,8.145+4,4.10+6,2.7 +8.13+3,4.25+1,65.27
2+3,7+59+48+4,4+6,2+8+3,4+1,65

a=2v 2 625
4

Khéi méng quy udc cd
Bn=B+2.37,3.tga = 1,75 + 2.37,3.0,046 = 5,18 (m)
Lmn=A+2.373.tga=2,80+2.37,3.0,046 = 6,23 (m)
Dién tich khéi mong qui uée:
F =518 x 6,23 = 32,27 m’
Momen chong uén cua tiét dién day méng khdi quy uée.
W, =5,18x(6,23)%/6 = 33,51 m?
Do sau lop dat tur day dai coc dén miii coc
Hn,=37,3m
Chiéu cao khdi méng quy ude:
Hv =37,3 +2,2=39,5(m)
Trong luong khdi méng qui ude ké tir dé dai trd nén:
Noo =Ny + €0, + 750y + 7,0, + 7 hg+ 76 hg + v + v + 7.0y €, —Foo 3 N,
=32,27.2,2.2+(0.2+1,75.3,7+1,68.59+1,86.4,8+1,73.4,4+1,74.6,2+1,91.8 + 2,66.3,4
+2,65.1,65)* (32,27 — 0,1225) +6.2,5.0,1225.37,3 = 141,988 + 2328 + 68,54 = 2539 (T)
Luc doc tiéu chuan do cot truyén xuéng:

N" 355,73
12 12

N§ = =296,44(T)
Luc tinh toan tai day khdi mong qui wéc 1a:
N = N& + Ng = 296,4 +2539 = 28354 (T)
Ap luc ¢ day khdi mong qui udc:
N®, MY 28354 133,65
Oy = — % = +
min FM W 32,27 33,51
O max =91,85; 5 min =82,72

50 5max-£5min _ 9], 85—!2-82,72 —87,28(T / m?)

Cuong do tinh toan cua dat ¢ ddy khdi mong qui ude:
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R, = P _058,.7.By.N, +5,9.N, +S.C.N,

F F

S S

q=rm-Hy
Pgh = 0,5.57.)/.BM .Ny +Sq.q.Nq +S,.C.N,

Trong do: S, =1—0,ZB—M=1—0,2.5’—18:1—0,17:0,83
Ly, 6,23
S,=1,¢=0
SC:1+0,ZB—M:1+0,25’—B=1+0,17:1,17
L 6,23

M H

r P 058,78y N, +5, 4Ny +S.cN,
¢~ =

Lop 8ca ¢ =28° tra bang ta ca: N, =16,1; N;=14,7 ; N, = 25,8
Dung trong tu nhién trung binh:
_ hyy + 1,75 +Peys + 1,y +heys + Ry +hoys +heys +hoyg ~181(T /md)
h,+h,+h;+h, +h,+h;+h, +hg +h,
~0,5.0,83.1,81.5,18.16,1+1,81.39,5.14,7 63+1051 1114
= = =
2 2

B

=R ~557(T / m?)

] O = 91,85 T/m? <12R=12557=668,4 T/m?
Ta co:
0, =87,28 T/m* <R=557 T/m’

Thoa mén diéu kién dé dam bao do lun ciia nén va tng suit nén bién dang tuyén
tinh v&i nhau.
Ta tinh Itn cua khbi mong qui udc tién hanh nhu méng néng trén nén thién
nhién.
Tinh lun bang phuong phap cong lin giita cac 16p phan tb:
SEDY A a’h,
Trong d6: P : hé sd phu thudc nd héng p, cho phép pi = 0,8
E; : M6 dun bién dang 16p thtr i, E; =2500(T)
Ap luc ban than & day khdi méng qui uéc:

O =y +yy, + Ny +hy, + gy +hgyg + iy, +hgyg +hoyg
=0.2,0+175.37+168.59+186.48+173.4,4+174.6,2+191.8+2,66.3,4+2,65.1,65

=72,41(T /' m?)
Ung suat gay lin tai day khoi méng qui wéc:
oo =ck—c™"=87,28-72,41=14,87(T I m?
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Chia dat nén dudi day khéi qui uée thanh cac 16p bang nhau va bang 0,5m

5.1.5.4.1.1 Bang tinh lin ciia mong B4 .
Piém | Zi |LwBw | 22Bu | Ko bt c? Ei Si
(m) (T/m2) | (T/m2) | (T/m2) | (cm)

1 0.00 1.200 | 0.00 1.000 | 72.41 | 14.87 2500 | 0.238
2 0.50 1200 | 0.19 0.985 73.74 13.54 2500 0.217
3 1.00 1.200 | 0.39 0.969 | 75.06 | 12.22 2500 | 0.196
4 1.50 1.200 | 0.58 0.906 76.39 10.89 2500 0.174
5 2.00 1.200 | 0.77 0.840 77.71 9.57 2500 0.153
6 2.50 1200 | 0.97 0.754 79.04 8.24 2500 0.132
7 3.00 1200 | 1.16 0.670 80.36 6.92 2500 0.111
8 3.50 1200 | 1.35 0.595 | 81.69 5.59 2500 | 0.089

> Si= 1.31

Nhu vay do lin cua moéng coc thod man diéu kién bién dang ¥ Si <8cm

2) Tinh toan d6 bén va cau tao dai coc.

I
I
= /
3|8 |
Ire} -t
—| ¥ I
[T ]
N (R T ar TR R A o Pt 27 I i R ]
T |__ 1 2 __|
~| [T E
'S} — -
X F o
2| i |
o |t T T

Diéu kién choc thung:

P <Taa(bc + ¢1) +az(he + C2) ].ho.Rk

Luc choc thung

P = Po1 + Poz + Pog + Pos + Pos + Pos

= 38,07 + 38,07 + 59,29 +59,29 + 80,5 + 80,5 = 355,72(T)
€c1=0,0/5m;c;=05m
B:. =0,5m; H=0,7m

5d, 1050 |, 1050 Bsq,
5.1.5.4.2 So d tinh toan choc thiing dai coc
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2 2
o =151+ h, =151+ L3 =26,04
C, 0,075
2 2
a21,5\/1+[$j :1,5\/1+(£j =4,179
C, 0,5

Ta cé:
VP= [26,04.(0,5+0,075) +4,179(0,7+0,5) 1.1,3.100=2137(T)
Thod man diéu kién choc thing

3) Tinh toan moémen va thép dat cho dai coc
Momen tuong rng v61 mat ngam [ — I
M = 11(Pos+Pos); Pos=Pos= 80,5(T)
M, =0,7.2.80,5=112,7 (Tm)
My, = ry( Po1+Post+Pgs) =0,275.( 38,07+ 59,29 +80,5) = 48,91 (Tm)

Dung BT B25; C6t thép nhom All

M, 1127

= - = 0,00344(m?) = 34,4 cm’
09.hgR, 0,9.1,3.28000

Fa

Chon 12® 20 a 100c6 Fa = 37,7 cm?, | = 2700 mm

oM, 4891
09hgR, 0,9.1,3.28000

= = 0,00152(m?) =15,2cm’

Chon 120 14 a 200 c6 Fa = 20,007 cm?; 1 = 1700 mm
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5.1.5.4.3 So @b xac dinh chiéu cao dai va thép B4

GIOI THIEU CHUNG VE CONG TRINH

Vi tri cong trinh :

Céng trinh xdy dung: Toa nha 9 ting véi cac chirc niang chinh 14 t6 hop vin phong

thuong mai va khach san.

Pia diém céng trinh: Nga 5 san bay Cat Bi - Quan Ngb Quyén - thanh phd Hai Phong,

gan cang hang khong qudc té san bay Cat Bi va thudc ving ven ndi thanh

bay 1a mot cong trinh cong cong c6 quy mo 1én, & mot vi tri giao thong thuan loi
va quan trong, nam bén truc duong chinh rong rai, duong vao cong trinh 1a duong 16n,
long duong rong, hai lan xe co6 thé di lai ddm bao van cong trinh & khu vuc ndi thanh
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nén rat thuin tién cho viéc cung cép vét tu, nhan lyc dé thi cong cong trinh va van
chuyén vat liéu dén sat cong truong xay dung.

Cong trinh x4y trong khu vuc c6 sdn, mit bang to chirc thi cong kha rong, giao
thong hoat dong thuong xuyén. Qua trinh thi cong phai ddm bao giao thong, sinh hoat
binh thuong cho cac cong trinh, co quan va hg dén cu xung quanh. Bién phap thi cong
doi hoi phai dam bao v¢ sinh moi truong, va mue d6 an toan cao. Mat bang rong cting
tao diéu kién thuan loi dén viéc to chirc cong truong xay dung, cc vi tri bo tri may
moc, bai chira, kho chira vat li¢u, 1an trai tam tuy nhién cling doi hoi c6 su t6 chirc chat
ché hop 1y dé tao diéu kién thuén loi cho qua trinh thi cong.

Do dic diém cong trinh rong, thoang, nén rat thuan tién cho viéc ap dung nhimng cong
nghé tién b, tién tién dua vao thi cong cong trinh, nhu st dung may ép coc, can truc thap dé
bé tong va dua cac vat ndng 1én cao, thang tai dua cac vat nhe va nguoi lén cao, dung can cau
bbe xép cac cu kién.

Kién triic cong trinh:

Quy md chung ciia cong trinh bao gom :

- Chiéu dai cong trinh 1a: 33.1m
- Chiéu rong cong trinh 1a: 14.1m
- Dién tich xay dung mdi tang: 720 m?
- S tang ham: 1 tang
- S6 tang than: 9 ting
- Tong chiéu cao cong trinh: 36,1 m

Vit liéu sir dung cho cong tac hoan thién cong trinh 1a nhitng vat liu kha phé bién
hién nay, do do tao thudn loi cho viéc lya chon cac vat li¢u dam bao chat luong tot nhat. Cong
trinh ndm & khu ndi thanh, yéu cau vé tinh thim my cao, do do6, doi hoi cong tac hoan thién
phai dugc chtl y dam bao chat lugng.

Két ciu cong trinh:

Cong trinh c6 hé két cdu 1a hé khung chiu luc két hop véi 16i cau thang may dé
chiu tai trong ngang. H¢ dam san bé tong cot thép toan khoi.

Toan bo hé khung dugc nam trén h¢ dai mong co gia cb bang coc ¢p BTCT tiét
dién 35x35 cm. Cac dai dugc gidng véi nhau bang hé gidng bé tong cot thép.

Khéi nha c6 hai thang may duoc bao che bang hé vach cing bé tong ¢t thép.

bay la h¢ két cdu duoc sir dung kha phd bién hién nay, do d6 ¢ rat nhié}l giai phap thi
cong co theé dugc ap dung tuy thudc vao kha nang ctia don vi thi cong va mat bang thi cong, &
day don vi thi cong ap dung phuong an thi cong phd bién hién nay 1a lap dung hé van khudn
va do bé tong tai chd.
Diéu kién dia chit thuy vin:

Véi cac s6 lidu khao sat dia chat da co co thé nhan thdy mit cat dia chat cong trinh 1a
loai mat cat phd bién ¢ khu vuc TP, khong co cac bién dong dic biét, do do, hoan toan c6 kha
nang kiém soat va xur 1y cac su ¢b néu co trong qua trinh thi céng nén mong ciing nhu toan bd
cong trinh.

Diéu kién cung cdp von va nguyén vit liéu:

Vén dau tu duogc cap theo timg giai doan thi cong cong trinh.
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Nguyén vat li¢u phuc vu thi cong cong trinh dugc don vi thi cong ki két hop ddng
cung cdp vé6i cac nha cung cip 16n, ning lyc dam bao s& cung cip lién tuc va day du phu
thudc vao ting giai doan thi cong cong trinh.

Nguyén vat li¢u déu duoc ché toi tin chan cong trinh béng cac phuong ti€n van
chuyén.

Diéu kign cung cép thiét bi mdy méc va nhéin lwc phuc vu thi cong

Don vi thi cong ¢6 luc lwong can b ki that ¢6 trinh d§ chuyén mén tot, tay nghé cao,
c6 kinh nghiém thi céng cdc cong trinh nha cao tang Doi ngii cong nhan lanh nghé dugc t6
chtrc thanh cac t6 doi thi cong chuyén mon. Ngudn nhan lyc ludn dép tmg du véi yéu cau tién
d6. Ngoai ra c6 thé sir dung ngudn nhén lyc 14 lao dong tir cac dia phuong dé lam cac cong
viéc phu hop, khong yéu cau ki thuat cao.

Ning luec may moc, phuong tién thi cong cta don vi thi cong du dé dap tng yéu cau
va tién d9 thi cong cong trinh.

H¢ thong dién phuc vu thi céng va sinh hoat:

Dién dung cho cong trinh dugc Iy tir mang ludi dién thanh phd va tir may phat duy trit
phong sy ¢6 mat dién. Pién duoc sir dung dé chay may, thi cong va phuc vu cho sinh hoat ctia
can b cong nhan vién. Tai cac ctra ra vao cong trinh, kho vat tu va thiét bi ... déu dugc bo tri
cac bang deén chiéu sang.

H¢ théng cip va thodt nwéc phuc vu thi cong:

Duy kién khi thi cong coc thir s& khoan 2 giéng dé cung cap nudc cho thi cong va rira
xe, may, khi vao thi cong dai tra s€ mua nudc cia nha may nudc.

Hé théng thoat nudc duoc xdy dung ddy di véi cac hd ga va ranh thoat nudc xung
quanh cong trinh dé thi cong thuan tién nhat va khong anh hudéng dén chat lugng cling nhu
tién d§ cua cong trinh.

Diéu ki¢n giao thong di lai:

Hé thdng giao thong dam bao dugc thuan tién cho cac phuong tién di lai va van chuyén
nguyén vat liéu cho viéc thi cong trén cong truong . Mang ludi giao thong ndi b trong cong
truong cling dugc thi€t ke thuan tién cho viéc di chuyén cua cac phuong tién thi cong.
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Chuwong 6

THI CONG PHAN NGAM

6.1  Thi cong coc.
6.1.1 Lwa chon phwong dn thi cong ép coc
- Phurong phép ép sau: ép coc sau khi da thi cong duge mot phan cong trinh
(2 -3 ting).
Nhuoe diém :
+ Chiéu dai cac doan coc ngin(2 -3 m) nén phai nbi nhidu doan.
+ Dung lp coc rat kho khin do phai tranh va cham vao cong trinh.
+ Di chuyén mdy ép kho khan.
+ Thi cong phan dai méng khé do phai ghép van khuén chira 16 hinh ném cho coc.
Do d6 phuong phap nay thudn lgi cho nhiing cong trinh cai tao
- Phirong phdp ép trude: ép coc trude khi thi cong cong trinh. Uu diém cua phuong
phép:
+ Chiéu dai coc 16n (7-8 m).

+ Thi cong dé& dang, nhanh do s lugng coc it, dung lip coc dé, di chuyén may thuan
tién, thi cong dai mong nhanh.

+ Khi gdp su cd thi khic phuc dé dang.

Két lugn: Dua vao cac wu nhugc diém o trén ta chon phuong phap ép trude.
Trong phuong an ép trudc c¢6 hai phuwong an thi cong cy thé 1a:

* Phuong an 1:

Tién hanh dao ho mong dén cao trinh dinh coc sau d6 dua may moc, thiét bi ép dén va
tién hanh ép coc dén dd sau can thiét.

+ Uu diém:
- Pao hé moéng thuan loi, khong bi can tro bai cac dau coc.
- Khéng phai ép am.

+ Nhuoc diém:

- 0 nhitng noi ¢6 mach nudc ngam cao, viéc dao hd mong trudce, réoi maoi thi cong ép coc
kho thuc hién duoc.

- Khi thi cong ép coc gip trdi mua, nhat thiét phai co bién phap bom hut nudc ra khoi
hb mong.

- Viée di chuyén may moc, thiét bi phuc vu thi cong ép coc gap nhiéu kho khan.

- V6i mat bang khong rong rii, xung quanh dang ton tai cic cong trinh, viéc thi cong
theo phuong an nay gap kho khan 16n, d6i khi khong thuc hién duoc.

- Tang khoi lwong dat dao (phai lam duong Ién xubng cho may va vi tri cac coc bién
phai dao rong hon dé dait gia ép).

* Phuong an 2:
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Tién hanh san mit bang cho phang dé tién di chuyen thiét bi ép va van chuyén coc, sau
d6 tién hanh ¢ ép coc theo yéu cau thiét ké. Nhu viy dé dat duoc cao trinh dinh coc thiét ké can
phai ép am. Can phai chuan bi cac doan coc dan bang thép hoic BTCT dé coc ép duoc tdi
chiéu sau thiét ké. Sau khi ép coc xong tién hanh dao dat hd mong dé thi cong phan dai coc,
hé gidng dai coc.

+ Uu diém:

- Viéc di chuyén thiét bi ép coc va cong tac van chuyén coc c6 nhiéu thuan loi, ké ca khi
gap troi mua.

- Khong bi phu thudc vao mach nude ngﬁm
- Tc @6 thi cong nhanh, dung dugc cho nhiéu loai mong.
+ Nhuoc diém:

- Phai dyng thém cac doan coc dan dé ép am, c6 nhic¢u kho khan khi ép doan coc cudi
cung xuong chiéu sau thiét ke.

- Cong tac dao dat hd moéng kho khan, phai dao thi cong, kho co gidi hoa.
- Viéc thi cong dai, giang kho khan hon.
Két lugn:

Cin clr vao mit bang cong trinh ta chon phuong an 2 - ép coc trudc dao dat sau dé thi
cbng céng trinh.

6.1.2 So lwgc vé logi coc thi cong
St dung coc BTCT dugc gia cong duc san 0 nha may va dugc van chuyén vé
cong truong bang 6 t6. Coc dugc dat gia cong dlc san ngay sau khi c6 két qua nén lin
0 tai hi€n truong.
Coc st dung co tiét dién 35x35cm.
Coc duoc chia ra 1am 6 doan: chiéu dai 5 doan 1a 6 m va chiéu dai 1 doan 1a 8m.
Chiéu sau ép coc vao 16p cat hat trung & d6 sau -40,1m so véi cot thiét ké
Trong luong mdi coc 1a: Peoc= 0,35x0,35x38%2,5 = 11,64(T)
Coc duoc van chuyén, boc xép tai hi¢n truong bing can truc tu hanh.
May ép coc duogc lip dung tai hién truong bang can truc t hanh
Gia ép coc dugce dung dé do ddi trong ciing nhu kich thuy luc trong khi ép coc
Bién phép k¥ thuat thi cong coc.
Cong tac chuin bi mat bé“mg, vat liéu, thiét bi phuc vu thi cong
6.1.3 Chudn bj cong truwong
6.1.3.1 Chuan bj mat bang thi cong:
Phai tap két coc trudc ngay ép tir 1 dén 2 ngay ( coc duwoc mua tir cac nha may
san xuat coc)
_ Khu xép coc phai dugc dat ngoai khu vue €p coc, duong di van chuyén coc phai
bang phang khong g6 ghé 161 Iom
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Coc phai vach san duong tdm dé thuan tién cho viéc sit dung may kinh vi can
chinh vi tri ha coc.

Can loai bo nhitng coc khong du chat lugng, khong dam bao yéu cau ki thuat.

Trude khi dem coc ép dai tra ta phai ép thir nghiém (1-2)% s6 luong coc sau do
mai cho san xuat coc 1 cach dai tra.

Phai c6 day du cac bao cao khao sat dia chat cong trinh, két qua xuyén tinh dung
dé xac dinh surc chiu tai cua coc

Xac dinh vi tri ép coc.

Vi tri ep coc duge xac dinh ding theo ban v& thiét ké, phai day du khoang cach,
su phan bd cac coc trong dai va diém giao nhau gitra cac truc. Pé cho viéc dinh vi
thuan loi va chinh x4c ta can phai ldy 2 diém lam méc ndm ngoai dé kiém tra cac truc
c6 thé bi mét trong qua trinh thi cong

Trén thuc dia vi tri cac coc duge danh dau béng cac thanh thép dai tir (20-30)cm

Tur cac giao diém cac dudong tim coc ta xac dinh tdm cua méng tir do ta xac dinh
tam cac coc

6.1.3.2 Tinh toan lua chon thiét bi thi cong coc.

a) Xac dinh luc ép coc
PvL > Pg > K.Pan trong d6: K=1,5 + 2

PyL= 216,5 (T) — theo tinh toan phan thiét ké mong

K 13 hé sb phu thudc vao 16p dat miii coc ta chon K = 1,5

Pan strc chiu tai ciia coc theo dit nén.

Theo két qua tinh toan tir phan thiét ké méng c6: Pa,= 93,3(T)
Vay luc ép tinh toan:

Pep=1,5x93,3=139 (T). (thoa man)

b) Chon may ép coc
Coc ¢ tiét dién 35x35 va chiéu dai coc 38m
Chon bg kich thuy lyc: str dung 2 kich thuy luc

2

Trong do: Pgj, : ap luc dau trong xi lanh, Py, = (0,6-0,75)Pyom,
v6i Poom=300 (kg/cm2)
Lay Pyi, =0,7Pyom.

2P
D> w - | 2X39  _ 19 89(cm)
0,77.R,. \0,7x3,14x0,3

=> chon D =20 cm
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Viy chon may ép ETC-03-94 ¢6 cac thong so:
+ 86 luong xi lanh 2 chiéc.
+ Xi lanh thuy lyc D = 200 mm.
+ Téc d6 ép 16n nhit 2 (cm).

+ Kich thudc may: 9,6x 2,8 m
m,y PDpcac
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) Thiét két gia ép
Gié ép coc ¢o chuc nang
+ Pinh huéng chuyén dong ciia coc
+ Két hop voi kich thuy luc tao ra luc ép
+ Xép dbi trong.
Chon khung dé c6 kich thuée phu hop vo1 dai coc ¢o6 kich thudce 1,75x2,8 m

Viéc chon chiéu cao khung gid ép Hyn phu thudc chiéu dai ctia doan coc td hop va phu
thudc tiét dién coc .

Vi vay can thiét ké sao cho no6 co thé dit duoc cac vat trén d6 dam bao an toan va khong
bi vudng trong khi thi cong. Ta co:

H kh = hitlooe ™ +haam ép+hee=1,5 + 8 + 0,5 + 0,8 = 10,8m

leoc " =8m : La chiéu dai doan coc dai nhat.

Thiét ké gia ép co ciu taorbéng dam t6 hop thép t6 hop chir I, bé rong 25 cm cao 55¢m,
khoang céach gitta hai dam d& doi trong 2,45m
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d) Tinh toan sb lugng d6i trong

Pae= (1,7 + 2,5) P, =1,7x139 = 236(T)

Gia sir ta dung st dung ddi trong 1 cac khdi bé tong dic sin co kich thude 1a: 1x1x3
(m)

Trong luong cua cac khéi bé tong 1a: q = 1x1x3x2,5 = 7,5 (T)

S6 khéi déi trong:

:&=@=32( cuc)
q 75

B tri mdi bén 16 khdi bé tong 3x3x1(m), mdi khdi ning 7,5 T

So d6 kiém tra 6n dinh cta gia ép nhu hinh v& bén, & day ta kiém tra cho vi tri ép
coc bat lo1 nhat tai coc 4

1000, 1000 , 1000 , 1050 , 2100 _ 1050, 1000 , 1000 , 1000

AT 1 TTTTTB

S o
A & 3
2 B 0 0 -
NI oel —— st
o W ’
=
D U u C
B0 |
J 6150
) 8/00

6.1.3.2.1 So d0 b tri gia ép coc
Kiém tra chong lt :
Diéu kién cin bang chéng lat quanh AD :

1,75.139

20 x 1,225 > P., x 1,75 >
Q & = Q 1,225.2

=99, 28

Diéu kién c4n bang chéng 14t quanh BC:
6,15 X Py <8,7xQ +1,5x Q => 6,15 x 139 < 10,2xQ — Q > 83,8 (T)
Theo diéu kién luc ép trong luong doi trong mdi bén phai thod man
2Q > Py, = Q > 139/2=70(T)
e) Chon can truc phuc vu ép coc:

Can truc l1am nhi€ém vu cau coc 1én gia ép, dong thoi thuc hién cac cong tac khac
nhu: cau coc tur trén xe xuong ,di chuyén doi trong va gia ep .

Poan coc co chiéu dai nhat 1a 8m .
+ Khi cau doi trong:

Hy/c :hl+ h2+ h3+ h4
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Hyic = (0,7+3)+0,5+1+2 = 7,2(m)

Hen =hy+h, +h3=(0,7+3)+0,5+1=5,2 (m).
Que=1,1x75=8.25(T).

Hy—c, a+b_52-15 15+1

yc - = ° =13,5m
sina coso sin’75 cos75
H, -c -
o == +r=Llc’)5+1,5=3,03m
fga tg75
<
=
b a
ig g
L 1 g F
ot
<=,
| [ | 5
\ a=7é) HI
<
o \
[ [
r S
"Ryc

So do cau doi trong
+ Khi cau coc:

h
Hyc = Hdt+ h1+ Hck+ hm —
= (0,7+4) +05+8+1=142m |
Hck=8 m:chiéu dai doan coc . SOpO
H, -cC 14,2-1,5
R, = E— +r="—"""-4+15=4,98m o
tga tg75
H
H,-c 14,2-15
Lyc = ?h = ; o :1371m [ ]
Sina sin75
Stre truc: Qyec=1,1x0,35x0,35x 8 x 2,5 =2,69 =

(M

Tir nhitng yéu t6 trén ta chon can truc 0 t6 MKG - 16 c6 cac thong so sau:

+ Strc nang Qmax= 9T.

+ Tam vOi Rypay = 6M.

+ Chiéu cao nang: Hpax = 17,5m.

+ Chiéu dai tay can L: 18,5m.

+ Tdc d6 nang ha vat: 0,05 + 0,22 m/s.
+ Van toc quay: 0,40 + 1,1 vong/phuit.
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+ Van tdc di chuyén khéng tai: 14,9 km/h.
f) Chon cap nang ddi trong

Chon cép mém c6 ciu tric 6x37x1. Cuong do chiu keo cua cac soi thép trong
cép 12 170 (kG/ mm?), s6 nhanh day cap 1a mot day, day dugc cudn tron dé 6m chat
lay coc khi cau.

+ Trong luong 1 ddi trong 1a: Q=75T
+ Luc xudt hién trong day cap:

- Q _ Q _752
Nn.cosy Nn.cosds 4./2

= 2,65(T) =2650 (Kg)

n : S6 nhanh day

+ Luc lam dut day cap:

R=k.S (V6ik =6 : Hé s an toan day treo).

= R =6 x2,65 = 15,9 (T)

- Tra bang chon cap: Chon ciap mém co ciu tric 6x37x1, c6 dudng kinh cap

22(mm), trong luong 1,65(kg/m), luc lam dut day cap S = 24350(kG)

6.1.3.3  Tién hanh ép coc.
a) Cong tac chuan bi ép coc

Kiém tra 2 moc cau trén dan may that can than, kiém tra 2 chdt ngang lién két
dam may va lap dan 1én bé may bang 2 chot

Cau toan b dan va 2 dam cua 2 bé may vao vi tri ép coc sao cho tdm cua 2 dam
trung voi vi tri tdm cta 2 hang coc ting dai.

Khi cau ddi trong dan phai ké that phang, khong nghiéng 1éch, mot lan nira kiém
tra cac chot vit that an toan.

Lan luot cau cac dbi trong dat 1én dam khung sao cho mit phang chira trong taim
2 d6i trong trung voi trong tam ong tha coc. Trong truong hop doi trong dat ra ngoai
dam thi phai ké chac chan.

Cat dién tram bom, dung cau tu hanh ciu tram bom dén gén dan may. Néi céc
giac thuy lyc vao giac tram bom bat dau cho may hoat dong

Chay thtr may ép dé kiém tra d 6n dinh cua thiét bi.
Kiém tra coc va van chuyén coc vao vi tri coc trudce khi ép.

Lap coc dau tién, coc phai dugc lap chinh xac, phai can chinh dé truc coc trung
v6i dudng truc cua kich di qua diém dinh vi coc d0 sai I¢ch khong qua 1 cm. Pau trén
cua coc dugc gan vao thanh dinh huéng cua may

b) Tién hanh ép coc:

Lap so dé ép coc:
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Coc dugc tién hanh ép theo nhém coc, theo dai ta phai t1en hanh ép coc tir chd that kho
thi cong ra chd thoang. Trinh tu ép coc phai dam bao cac yéu cau sau:

+ it khong bi nén chat ¢ cac vi tri ép coc tiép theo.
+ Pét khong bi don ép vé phia co cong trinh trude.
Nguyén tic:
~ tVai tat ca cdc coc phai c6 it nhat 2 phia cua coc dat tu do bién dang dé khéng gay ra
choi gia tao.
+ Vi tirng dai phai c6 it nhit 2 phia cta dai dat tw do bién dang.

So do6 dich chuyén cua may ép, can truc, vi tri xép coc dugc trinh bay nhu sau:
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So dé thi cong ép coc toan mong

Khi day kich tiép xtic v6i dinh coc thi dleu chinh van ting dan ap luc, nhimg gidy
dau tién ap lyc dau ting cham dan déu, coc cim sau dan vao dat véi van téc xuyén <
1m/s. Trong qué trinh ép dung 2 mdy kinh vi dat vuong goéc véi nhau dé kiém tra do
thang dimg cta coc lac xuyén xudng. Néu xac dinh thiy coc nghiéng thi ding lai dé
diéu chinh ngay
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Khi coc chuyén dong déu thi méi cho coc xuyén voi van toc khong qua 2m/s
. Khi d?lu coc cach mit dat (0,5-0,7)m ta sir dung 1 doan coc ¢p am dai 3m dé ép
dau coc xuong 1 doan -2,4m so vai cot thién nhién
Két thiic cong viéc ép xong I coc:
Coc duoc coi 1a ép xong khi thoa min dong thdi 2 diéu kién:
Chiéu dai coc ép sau trong long dat t6i 46 sau thiét ké
Luc ép tai thoi diém cubdi cung phai dat tri s thiét ké quy dinh trén subt chiéu dai

xuyén 16n hon 3 1an canh coc, van tdc xuyén khong qua 1m/s

Truong hop khong dat 2 diéu kién trén ngudi thi céng phai bao cho chil cong
trinh va thiét ké dé xur 1y kip thoi khi can thiét, 1am khao sat dat bé xung thi nghiém
kiém tra d€ c6 co s¢ ly luan xur 1y.

Cdc diém chii y trong thoi gian ép coc:

Ghi chép theo ddi luc ép theo chiéu dai coc. Ghi chép luc ép coc dau tién, khi
mili coc da cam sau vao long dat tu (0,3-0,5)m thi ghi chép luc ép dau tién sau do c
moi lan coc xuyén duoc 1m thi ghi chi s6 luc ép tai thoi diém doé vao nhat ky ép coc.

Néu thay dong ho do ap luc tang 1én hodc giam xudng 1 cach dot ngot thi phai
ghi vao nhat ky ép coc su thay doéi do.

Nhat ky phai dﬁy du cac su kién ép coc, c6 su ching kién cua cac bén co su
chung kién cia cac bén c6 lién quan.

Khi can cit coc: dung thi cong duc bo phan bé tong, dung han dé cat cdt thép.
Co thé dung ludi cua da bang hop kim ctirng dé cat coc. Phai hét stc chu y cong tac
bao hd lao dong khi thao tdc cua nam ngang.

Trong qua trinh ¢p coc, mdi to may ép déu phai co so nhat ky ép coc (theo mau

quy dinh); s6 nhat ky ép coc phai duoc ghi ddy du, chi tiét dé lam co so cho kiém tra
nghiém thu va ho so luu cta cong trinh sau nay.

Qua trinh ép coc phai c6 su gidm sat chat ché cua can bd ky thudt cac bén A,B va
thiét k€. Vi vay khi ép xong mot coc can phai tién hanh nghiém thu ngay, néu coc dat
yéu cau k¥ thuat , dai di¢n cac bén phai ky vao nhat ky thi cong.

S6 nhat ky phai dong dau giap lai cua don vi ép coc . Cot ghi chu ctia nhat ky can

ghi day du chat luong moi nbi, 1y do va thoi gian coc dang ¢p phai dung lai, thoi gian
tiép tuc ép. Khi d6 can chu ¥ theo dbi chinh xac gia trj luc bat dau ép lai.

Nhat ky thi cong can ghi theo cum coc hodc day coc. S hiéu coc ghi theo
nguyén tac: theo chiéu kim dong ho hodc tir trai sang phai.

Sau khi hoan thanh ép coc toan cong trinh bén A va bén B cung thiét ké to churc
nghi¢m thu tai chan cong trinh.

Mt 56 sw cé xdy ra khi ép coc va cdch xir Iy:
- Trong qua trinh ép, coc co thé bi nghiéng 1&ch khoi vi tri thiét ké.

Nguyén nhéan: Coc gip chudng ngai vat cimg hodc do ché tao coc vat khong déu.

Sinh vién: Lé Anh Tuin



D6 4n tot nghiép GVHD: Tran Diing - Ngé Vin Hién

Xur ly: Dung ¢p coc, pha bo chudng ngai vat hoac dao hb dan huéng cho coc xubng
dung hudng. Can chinh lai tim truc bang may kinh vi hodc qua doi.

Coc xudng duogc 0,5-1 (m) dau tién thi bi cong, xuat hién vét nat va nit ¢ ving gitta
coc.

Nguyén nhan: Coc gap chudng ngai vat gay luc ép lon.

Xu Iy: Dimg viée ép, nhd coc hong, tim hiéu nguyén nhan, thim do di tat, pha bo thay
coc.

- Coc xubng dugc gan do sau thiét ké,cach do 1-2 m thi da bi chéi bénh ddi trong do
nghiéng 1éch hodc gay coc.

Xt ly: Cét bo doan bi giy sau d6 ép chén coc bd xung méi.
- Pau coc bi toét.

Xt Iy: tay phang dau coc, 1ap mii coc va ép tiép.

C) An toan lao dong trong thi cong coc ép.

- Khi thi cdng coc ép phai ¢6 phuong an an toan lao dong dé thyc hién moi qui dinh vé
an toan lao dong co lién quan ( Huan luyén cong nhan, trang bi bao ho, kiém tra an toan cac
thiét bi, an toan khi thi cong coc vv)

- Cha y dén su thing bang cua may ép, ddi trong.
6.2  Thicong dat
6.2.1 Bién phdp dao dit

Bién phdp thi céng dat:

Phan thi cong dat bao gdom céc cong viée: dao hd mong, san 1p mit bang. P sau
day h6 mong 1a -5,0m( So véi cot 0,0) va -2,9m ( So véi cot ty nhién). Chi€u sau dao
ho méng -2,9m

Phwong dn dao hoan toan bang thii céng:

Thi cong dat thu coéng 1a phuong phap truyen thong Dung cu dé 1am 13 dung cu
c6 truyén nhu: xéng, xe cut kit mot banh, xe cai tién. .

Theo phuong an nay ta s€ phai huy dong mot sO luong rat 16n nhan luc, viéc dam
bao an toan lao dong khong tot, d& gay tai nan va thoi gian thi cong lau. Vi vay, day
khong phai la phuong an thich hop vé1 cong trinh nay.

Phurong dn dao hodn toan bang mdy:

Viéc dao bang may s& cho ning suit cao, thoi gian thi cong ngan, tinh co gidi
cao. Khéi luong dat dao dugce rat 16n nén viée dung may dao 1a thich hop. Tuy nhién ta
khong thé dao dugc t6i cao trinh day dai vi ddu coc nhé ra. Vi vy, phuong an dao
hoan toan bang mdy ciing khong thich hop.

Phwong dan két hop giiva thii cong va co gidi:

bay la phuong an t61 uu dé thi cong. Ta s& dao bang mdy tdi cao trinh cach dinh
coc 25¢m, ¢ cot -3,9 m con lai s& thi cong bang thi cong.

Theo phuong 4n nay ta s& giam t6i da thoi gian thi cong va tao dicu kién cho
phuong tién di lai thuan loi khi thi cong.
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Hg co gioli = 1,8 (m)
Hg thu cong = 1,1 (m)

Piat dao duoc bang may xuc I1én 6 t6 van chuyen ra noi quy dinh. Sau khi thi
cong xong dai mong, giang mong s& tién hanh san lap ngay. Cong nhan thu cong duoc
sur dung khi may dao gén dén cbt thiét ké, dao dén dau stra dén ddy. Hudng dao dat va
huéng van chuyén vudng goc voi nhau.

Sau khi dao dat dén ¢t yéu cau, tién hanh dap dau coc, ddu coc phai dap v bé
tong va phai tinh sao cho phan dau coc bang bé tong con lai ngam vao dau coc 100mm
Thép rau ngam vao dai 650mm>30d. Bién phap thi cong nhu sau:

Dung dai thép bo chic than coc, mép trén cua dai cach mép trén cua dau coc
25cm. Tur d6 ta pha tro thép dau coc, dung bua thudng va duc dé sta lai cho mép bé
tong coc béng mép trén cua dai bd dau coc. Thao dai bo dau coc va stra cbt dudi mat
dé mong va tién hanh do bé tong 16t méng
6.2.1.1  Giac hé méng

Sau khi ép coc, ta tién hanh giac hé mong dé dua ra bién phap thi cong ddo méng

Tinh khéi luong dao dit bang co gii: m=1

- Dya vao mit cit dao dat nhu hinh vé ta ¢c6 phuong 4n dao dat nhu sau:

+ Pao bang may tdi cao trinh cbt -3,9 (M), Hg = 1,8(m)
+ Dao thu cong phén con lai, Hg = 1,1(m)

- Pit dao dugc bang may xuc 1én 6 t6 van chuyén ra noi quy dinh. Dao dén dau sira va

hoan thién hd mong dén day. Hudng dao dat va hudng van chuyén song song v4i nhau.

- Cat phan hd moéng dién hinh theo phuong doc nha va ngang nha, ta c6 cac mit cit hd
dao nhu hinh vé:

+Mat cdt doc nha:

1100, 1800

|
|
|
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+Mat cdt ngang nha:
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Phuong dn dao ddt: .

Cin clr vao chiéu rong hd dao va kich thudce cong trinh ta s& lua chon phuong an dao
nhu sau: Pao thanh ao theo truc doc cong trinh thanh ao dén cdt -3,9m so véi cbt tu nhién sau
d6 dao thu cong dén cbt -1,1 m.

Tai cac truc 1-3 va 3 truc 4,5,6 ta ddo tao thanh ranh 16n theo doc sudt chiéu rong cong
trinh.
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6.2.1.1.2 Mit bing so d6 dao dat bang may
Cdc yéu cau vé kj thudt thi cong dao dat:

Khi thi cong dao dat hd méng can luu ¥ dén do doc 16n nhat ciia mai dbc va phai chon
d6 dbc hop 1y vi n6 anh hudong dén khdi luong cong tac dat, an toan lao dong va gia thanh
cong trinh.

Chiéu rong cua diy hé mong tdi thiéu phai bang két ciu cong véi khoang cach neo
ching va dit van khuon cho dé moéng. Trong trudng hop dio dit c6 mai ddc thi khoang cach
gitta chdn moéng va chan mai déc t6i thiéu bang 0.2m.

Dit thira va dat xu phai d6 ra bii quy dinh, khong duoc db bira bii lam & dong nudc
can tr¢ giao thong trong cdng trinh va qua trinh thi cong.

Nhimng phin dat dao néu duoc sir dung dép trd lai phai dé ¢ nhiing vi tri hop 1y dé sau
nay khi 1ap dat tr¢ lai hé mong khong phai van chuyén xa ma lai khong anh huong dén qua
trinh thi cong dao dat dang dién ra.

Bién phdp thodt nwéc ho mong:

Trong khi dao sira mong bang thu cong Nha thau cho dio hé théng ranh thu nudc chay
quanh chan ho dao thu tap trung vao cac hd ga. Thuong truc di may bom véi cong suat can
thiet huy dong dé bom nudce ra khoi ho mong thoat ra h¢ thong thoat nude cua khu vue.

Chu dong chuén bi bat che mua cac loai dé dé phong mua nhd van tiép tuc thi cong bé
tong binh thuong.

Bién phap thoat nudc hd méng duoc tién hanh lién tuc trong qua trinh thi cong moéng,
phan ngam.

6.2.1.2  Tinh toan khéi luong dat dao

C

N /\
N

b

a

6.2.1.2.1 Khong gian khoi dat phai dao

Y, ='; kb+(a+c)(b+d)+cd (8-6)

Vy= (% [37,75.19,7 + (37,75 +41,35).(19,7 + 23,3) + 41,35.23,3]) =1532,5(m°)

Khéi luong dao dat bang thu cong: m=1
Chiéu cao dao con lai Hy = 1,1m

Pao dén dau hoan thién ngay dén d6
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6.2.1.2.2 So d0 dao dat bang thii cong

V,= (%1[1,75.16,7+(1,75+4,75).(16,7 +19,7) +4,75.19,7]).3=197,67(m°)

V= (% [11,4.16,7 + (11,4 +14,4).(16,7 +19,7) +14,4.19,7]) = 259,083(m°)

Tong thé tich dat phai dao la:
V =1532,5 +197,67 + 259,083 = 1989,253(m°)

6.2.1.3  Tinh toan khdi lugng 1ap dat:

+ Khdi lwong dat 1ap GD 1, sau khi hoan thanh cong tac d6 mong:
Thé tich khéi dét trén mit mong: Vi

Vy = (% [38,55.20,5 + (38,55 + 41,35).(20,5+ 23,3) + 41,35.23,3]) = 1225,782(m°)

Vapi1 =V -Vu—Verem

Vgp 1 = 1989,253 - 1225,782 - (16,75+207,96) = 538,76 (m°)

+ Khdi lugng dat 1ap GD 2 sau khi hoan thanh cong tac d6 gidng:

San nha lam thap xudng so véi ¢t tu nhién -0,6(m): Ve

Van = 33,1x14,1x0,6 = 280,026 (m°)

Vep2 = Vm— Ver+e) — Versin— Vsin

Vgpo = 1225,782 — (16,75+ 47,18) — 93,342 — 280,026 = 788,484 (m°)
Phuong 4n thi cong lap dat:

{ 2900 \, 1700
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Do khéi luong dat 1ap mong lon ta phai dung may ui dé san ‘lép. Dat sau khi san
lap can phai dugc dam chét bang thu cong nho cac dam chay va dam coc. Yéu cau doi
voi1 dat sau khi dam phai dat do chat theo thiét ke, ¢ day lay K = 0,98 1a dam bao.

6.2.1.4  T6 chuc thi cong dao dit.
Lya chon may thi cong:
Chon may dao dt:
Khéi lugng dao bang may: V =1532,5 m®
H=18m
Phuong dn 1: dao bang may dao gau thuan

May dao gau thuan co canh tay gau ngin va xuc thuan nén dao cé stirc manh. Dia
diém lam viéc ctia may dao gau thuan can kho rio.

Ning sudt ciia may dao gau thuan cao nén dudng di chuyén cta mdy tién nhanh,
do d6 duong 6 to tai dat ciing phai di chuyén mét cong tao duong. Can thudng xuyén
bao dam viéc thoat nuéc cho khoang dao. May diao gau thuan két hop véi xe van
chuyén 1a van dé can can nhic, tinh toan.

Phirong dn 2: dao dat bang may dao gau nghich

May dao gau nghich c6 uu diém 1a dung trén cao dao xudng thip nén du gap
nudc van dao dugc. May dao gau nghich dung dé dao hé mong nong, nang suat thap
hon may dao gau thuan cung dung tich gau. Khi dao doc c6 thé dao siu ti 4-5m. Do
may dirng cao va thuong cung dg cao vdi xe 6 td nén 6 to khong bi vudng.

Ta thdy phuong an 2 dung may ddo gau nghich c¢6 nhiéu uu diém hon, ta khong
phéai mat cong lam duong cho xe 6 t6, khong bi anh hudng cua nudc xuat hién & ho
mong dao ( néu co )

May dao ddt:

%TTX\TX\TTK\T%TT TXT TXTR
.
?ﬁ/%g)%?/ﬂ /5<? ?/}H\

6.2.1.4.1 May dao dat E0 — 3322 B1
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Viy ta chon may dao gau nghich 1a may xac mot gau nghich EO - 3322 B1.
Coc thung sO: g=0,5 m3;

h=4,8m;

Ho=4,2m;

Tk =17 (8);

Qmey = 14,5 (T);

b=27m;

a=2,81m;

R=75m
Ning sudt thuc té ciia moy dao:

3600 q.kq ktg (m/)
T, K,
q: dung tich gau q=0,5 m®
Kq: hé sb déy géu ke=1,1
ki: He s6 toi cua datky = 1,2
Tek = tek-Kut. Kquay: (S)
Kig: HE sb sur dung thoi gian kg = 0,8
to: Thoi gian 1 chu ky khi goc quay 1a 90°
ky: Heé s6 phu thudc diéu kién db dit cua may dao khi db lén thung xe Kvt=1,1
Kquay: HE $b phu thudc vao @guay can véi
Chon @quay = 90°
= Kquay = 1; kvt = 1,1; te = 17 (S)
Tck=17.1,1.1=18,7(s)
3600.0,5.1,1.0, 8

N3 ,(t ) 2v dao 1a: =>N = 0,6
ang suat cua may dao la 18712 (/)

Khdi luong dat dao trong mot ca: =>Q =N.8=70,6.8= 564,8(m%a)

Viy s6 ca moy can thiét 1a: =>n= v _5D3%25 5 2,71(ca).
Q 5648

Vay ta can 2 ngay cho cung viéc ddo dat bing moy 16p tron
Ténh nhdn cung dao dat bang tha cung:

Khéi lwong dao dat bang thu cung V = 456,75 (m®),

V6i cp dat | ta dinh mirc nhon cung 0,45/1m®

Sd cung can dé dao: 456,75x0,45= 205,539 (cung)

Chon thoi gian dao mong thii cong 13 6 ngay ta cé sé nhan cong
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=>n=

2056539 _ 34 (nguoi)

Chon may van chuyén dat:

Do may dao két hop v6i xe van chuyén dat nén ta phai bd tri sao cho quan hé giita dung
tich gau va thé tich thung xe phu hop duoc van chuyén lién tuc, khong bi gian doan do phai
cho doi

Chon xe: Max - 205
6.2.1.4.1.1  Céc thung s6 k¥ thuat ciia méy

Théng s6 k¥ thuit Don vi Gia tri
Trong tai T 5
Cong suit dong co Ma lyc 112
Kich thudc thung:
Dai ; Rong; Cao m 3x2x0,6
Kich thudc gidi han xe:
Dai; Rong; Cao m 6,06x2,64x2,43
Dung tich thung xe m 3,6
Chiéu cao thung xe m 1,9
Trong lugng xe T 9,5

Chu ky ning suat lam viéc ctia xe
Sé xe: Do ta st dung mgt may xuc va xe chd lién tuc nén $6 luong xe tdi thiéu
m>
ch
Ten: thoi gian chét hang 1én xe.
T : thoti gian mgt chu ky cong tac xe.
S6 gau dat d6 day mot thung xe tai 1a:
Q
7.aKe,
Q: Trong tai sir dung ta ldy Q = 3 tén.
v=1,79(T/m%);
q=0.5(m>)
ken:Hé s6 chira dat toi cua gau ldy bang 0,9:

=>n=

3 .
=>n=——=4(gau
1,79.0,9.0,5 (gau)

!

Thoi gian chat hang 1én xe: =>T 4 = — 60

Z|Q

Trong d6 q’=4.0,5.0,9=1,8(m°)
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N : Ning suit cua may dao N=70,6 m*/h:

18
=>Ty = .60 =1,53 (ph
Tw= 706 (phyt)

Lay Ter=2 phut.
Thoi gian di va vé V1=V,=30Km/h; I=5Km.
5x60

=t,=—— =10phy
ti=1 30 phyt

Chu ky cong tac ciia mot xe:
T=tq+ tas + tion méc + 2t + ten

T=2+2+5+2.10 + 2=31(phat)
—=Sb xe la: m > % =16xe

SO chuyén xe can thiét trong mdt ca, lam cung mot may dao dat.

_ Q5648

am 18 16 = 20 (chuyén/ca).

6.3 Léap bién phap thi cong dai - giing méng
* Lwa chon phwong an thi cong:

- Piéu kién vé may moc: ta st dung may moc 6 sin cia cong ty nhu 1a may tron
bé tong, 6 t6 van chuyén 5T, may cat thép, may han.... va nhitng may moc con thiéu
thi ta tim hiéu va thué thém.

- Piéu kién vé nhan luc: ludn ¢ doi k¥ thuat va cac thg chinh cdt can cia cong ty
con cac thg phu hay thg xdy trung binh thi ta thué ¢ nguén nhan lyc dia phuong cho
thudn tién va it ton kém dién tich va chi phi xay lan trai.

- Nguon nguyén vat liéu: Nguyén vat liéu phuc vu thi cong cong trinh dugc don vi thi

cong ki két hop dong cung cap voi cac nha cung cap 16n, ning luc dam bao s& cung cap lién
tuc va day du phu thudc vao timg giai doan thi cong cong trinh.

Duya vao nhiing diéu kién trén ta can 1ap ra nhiéu phuong an thi cong tir d6 chon
ra mot phuong an thi cong toi wu. Tuy nhién, v6i didu kién han hep Ve thoi gian, ¢ day
chi 1ap ra mot phuong an thi cong cong trinh dya trén nhitng yéu cau dit ra cac giai
phap cho thi céng:

+ Giai phap xu ly bé tong dau coc: Str dung may pha hodc choong duc nhon dé
pha bo phan bé tong chat luong kém va dé 16 ra cdt thép

+ Giai phap d6 bé tong B¢ tong 1ot mong dugc tron bang may tron tai cong
truong vao van chuyen dén vi tri d6 bang xe cai tién, de tranh syt 16 thanh hé dao ta
lam san cong tac dé cho xe di lai. Bé tong do tir xe cai tién xuéng mong phai dugc san
phang va ddm chit bing may dam ban. Hudng d6 bé tong 16t theo hudng dao dat dao
dat toi dau ta tién hanh don dep va do bé tong 16t ngay t6i d6 dam bao hd dao khong bi
sat 16 khi thi cong.
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+ Giai phap lap dung cbt thép: Cac loai thép déu duoc gia cong tai xuong cua
cong truong, yéu cau khong sur dung cac loai cot thép da bi gi, néu co ban phai danh
sa,}ch. Cét thép dugc danh diu ding sb lidu, chung loai, dung kich thudc theo thiét ké
de ra.

+ Giai phap cop pha: St dung ct pha thép dinh hinh v6i phu kién lién két, vang
chdng, dong bo, két hop v6i mot phan cdp pha gd cho cac kich thudce phi tiéu chuan,
nhd, 1é.

* Trinh tw thi cong dai coc va giang mong:
- bap dau coc
D6 bé tong 16t
Lap dung cbt thép
Lap van khuon .
- Lap dat dén mat bang giang mong.

6.3.1 Chon phwong phdp xir ly bé tong diu coc.

Do kich thudc coc 35x35cm, sd lugng coc 162( Khong ké mong) , dau coc phai
dap v bé tong va phai tinh toan sao cho phan dau coc bang bé tong con lai ngam vao
dai 1a 100 mm. Thép rau ngam vao dai 650 mm > 30d.

Bién phap thi cong nhu sau:

Dung dai thép bo chic than coc, mép trén cuia dai cach mép trén cua dai coc
480mm. Tu do6 ta pha tro thép dau coc, dung btia thuong va duc dé stra lai cho mép bé
tong coc bang meép trén cua dai bé dau coc. Thao dai bd dau coc va stra cot thép doc.
Sau khi pha bd bé tong dau coc ta dung dam nho dé dam dat dudi dé mong va tién
hanh do6 bé tong 16t mong.

Phuong phép sir dung may pha:

Str dung may phé hodc chodong duc nhon dé pha bo phan bé tong chat luong kém
va dé 16 ra cot thép

Nhuoc diém cua phuong phap nay: khi duc dé lam nut dau coc, ton hai dén cot
thép coc

Phuong phéap gidm luc dinh:

Quén 1 16p mang nildéng mong vao doan phia trén coc hay cb dinh dng nhua vao
khung ch¢ sau khi d6 bé tong va dao dat xong dung khoan hoac céc thiét bi cat khoan
16 & mé ngoai phia trén cao dd thiét ké khi d6 khoi bé tong s€ rdi khoi cot thép (do luc
dinh gitra bé tong va cot thép trong khu vuc nay da giam)

Phuong phap chan khong:

Pau tién thyuc hién dao dit t6i cao do thiét ké dai coc vi trong khi d6 bé tong coc
ta da sur dung bom chan khong lam giam chat lugng va bién chat 16p bé tong trong khu
vuc can dap vo => thi cong duogc dé dang

Két ludn: Ta chon phuong phap 2 vi day la phuong phap kha tién loi tan dung
cac thi€t bi c6 san ¢ cong truong ( khoan bé tong ) va dong thoi dam bao dugc yéu cau
vé ky thuat

Chiéu dai dau coc can pha: 0,65m
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Téng sb coc can pha:162
V pha =162.0,65.0,35.0,35 = 12,9(m%)

Tong s6 cong nhan can dung dé pha coc ( 1m° coc pha can 5,5 cong )
=>12,9x5,5 = 71 (cOngQ)
Chon 1 ddi 24 cong nhan pha déu coc:

71 \
«=— =3 (Nga
Te=1oy (ngay)

6.3.2 Cong tic do bé tong lot.

Trude khi dd bé tong 16t méng ta phai xac dinh vi tri diat hd moéng cho ding tim
coOt bang cac day cang theo truc ndi ¢ 2 dau tim coc va dung qua roi xac dinh vi tri gidi
han ctia dai mong.

Sau khi nghiém thu xong hd ddo dat yéu ciu ta tién hanh d6 bé tong 16t méng
méac 100” day 10cm theo nhu thiét ké. Bé tong 16t méng dwoc tron bang may tron tai
cong truong vao van chuyén dén vi tri d6 bang xe cai tién, dé tranh sut 16 thanh hd dao
ta 1am san cong tac dé cho xe di lai. Bé tong dd tir xe cai tién xudng mong phai duoc
san phang va dam chit bang may dam ban. Huéng do bé tong 16t theo hudng dao dat
dao dat t6i dau ta tién hanh don dep va d6 bé tong 16t ngay téi d6 dam bao hd dao
khong bi sat 16 khi thi cong.

Dung bé tong gach v& mac 100 cho 1 m® bé téng 0,5 m*® vira xi méng

Gach dap vo

Bé tong 16t dugc tron bang tay, van chuyén d6 xudng mong bang xe cai tién

6.3.2.1  Khdi lugng bé tong 16t méng + giang

Dai mong :

Varistmong= (0,1 X 1,95 x 3,0 ) x 24 = 14,04 (M)

Gidng mong :

Truc A,B,C,D : V;=[0,6 x0,1 x 3,20] x 4 =0,768(m")

V,=[0,6 x 0,1 x 2,95] x 4 =0,708(m°)
V5= [0,6 X 0,1 x 6,05] x 8 =2,904(m°)
V,=[0,6 X 0,1 x6,00] x 4 =1,44(m°

Truc 1 + 6: Vs=1[0,6 x 0,1 x 1,8] x 12 = 1,296(m°)
Ve=[0,6 X 0,1x1,9] x6 = 0,684(m°)

—Tong khdi lugng bé tong 16t méng va giang la:

V = 14,04 +(0,768 + 0,708 +2,904 + 1,44 + 1,296 +0,684) = 20,7 (m°)

6.3.2.2  Bién phap k¥ thuat thi cong

- Bé tong 16t mong dugc tron thu cong tai cong truong, sau d6 duge van chuyén dén cac ho
mong bang xe cai tién hodc x0 xéch tay.
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- Néu van chuyén bé“mg xe cai tién, dé tranh sut 16 hd dao, déng thoi di lai duoc dé dang ta
lam céu cong tac cho xe va ngudi 1én xudng.

- Bé tong 16t mong dugc dua xudng day hé mong, san phing. Sau d6 ddp mit cho phing dé
tang thém do chat.

- Trong qua trinh thi cong tranh va cham vao thanh hé dao 1am sut 16 hd dao va lam 14n dat
vao bé tong 16t ddn dén lam bé tong bi giam chat luong.

6.3.2.3 Chon may tron bé tong:
Chon may SB — 101 dung tich 100 lit
Cong suat ciia may duoc xac dinh: N = Vlnog ke (m*/h)
Trong do:
V: dung tich thung
n: s6 mé tron trong 1 gio
K;: hé s6 thanh phan bé tong 1y k; = 0,8
K,: hé s6 sir dung mady lay theo thoi gian k, = 0,8
Nek: duoce xac dinh theo Te; Nek = 3600/T ¢
Tk = Tagrat Toon +Taéva0 = 30 + 60 + 40 =130 (S)
Nek = 28 (me tron) =>
~130.28.0,8.08
1000

Ning sudt mot ca may tron: 2,5x8 = 20 (m*/1ca)

2,5(m® /h)

Ta c6 khdi luong bé tong 16t mong V = 20,7(m?)
Vay ta chon mot may SB — 101 c6 thong s6:
Vining=100(1it); Ngong co=0,75;
Vs max = 40(mm); tyo, = 60(S).

6.3.3 Ldap dat cot thép dai coc va giang mong:

Cac loai thép déu dugc gia cong tai xuong cua cong truong, yeu cau khong sir
dung cac loai cot thép da bi gi, néu c6 ban phai danh sach. Cot thép dugc danh dau
dang s6 lidu, chung loai, ding kich thudc theo thiét ké dé ra. Bao quan thép noi kho
ro.

Lap dung cbt thép: trudce khi 1ap dung cdt thép méng phai kiém tra 1 1an cudi vé
tim cot tryc dinh vi, dat thép dé mong xong moi dat thép cho cho cot, can chinh dung
tim ¢t sau d6 ¢6 dinh theo 2 phuong bang céc ciy chong.

Néu méng c6 khoi lugng cot thép lon khi gia cong toan bg s€ kho di chuyén, ta
thi cong xen ké thanh vi r6i lap xudng hd mong, sau do bd sung va neo budc cho du
luong thép. Dung cic miéng bé tong dic san (diy bang 16p bao vé) dé ké vao cac ludi
thép trong qua trinh lap dung.
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Nghiém thu ¢t thép: lip dung xong cbt thép mong ta tién hanh kiém tra xem cot
thép c6 dat dung thiét ké hay khong, vi tri, loai thép, chiéu dai, do sach va khoang cach
neo budc phai theo dung quy dinh. Kiém tra xong tién hanh lam van ban nghiém thu
co chit ky ctia nguoi thiét ké va thi cong sau do tién hanh thi cong van khuon.

6.3.4 Codng tac van khuon, bé tong mong.
6.3.4.1  Cobng tac van khuon:

Thi céng lip van khuon dai va giing mong ddng thoi sau khi di thi céng xong bé
tong 16t va cot thép dai, gidng.

Cbp pha dai mong duoc ciu tao tir cac tAm van khudn dinh hinh ghép lai. Khung
cOp pha c6 cuong do chiu luc cao dé bao vé van ép khong bi gay khuc va xudce. Thanh
chong thép lam bang thép ong va nep ngang lam bang thép goc

Nguyén tac lam viéc clia van khuon la: ap lyc dugc truyén tir bé tong vao van ¢€p,
sau d6 truyén vao thanh nep ngang, roi truyén qua thanh d& phia sau, cu6i cung toan
bd luc ngang 1a do thanh chéng xién chiu. Nhitng tim cbp pha duoc ghép theo phuong
thang dung, cac nep ding co6 tac dung phéan chia ap luc van don ra va cac thanh chng
xién s€ dO cac mang van nay.

Lwa chon gidi phap cong nghé thi cong van khuon:

- St dung véan khuodn kim loai do cong ty thép NITETSU cta Nhat Ban ché tao lam véan
khudn cho moéng.

- Thanh chbéng kim loai.
Pdc diém cia van khuén:

- Céc tdm khuon chinh.

- Céc thm goc (trong va ngoai).

Céc thm van khuon nay dugc ché tao béng ton, co suon doc va suon ngang day 2,8 mm,
mat khu6én day 2mm.

- Cac phu kién lién két : moc kep chir U, chdt chit L.
- Thanh chdng kim loai.
Uu diém cta bd van khuén kim loai:

- C6 tinh "van ning" duoc lip ghép cho cac dbi twong két ciu khac nhau: mong khéi
16n, san, dam, cot, bé ...

- Trong lugng cac van nho, tam nang nhat khoang 16kg, thich hop cho viéc van chuyén
lap, thdo bang thu cong.

- Pam bao bé mit van khudn phang nhin.

- Kha néng luan chuyén dugc nhiéu lan.

/{Z//%?/// 7 7/
[ty 7 I
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Tdm vdn khudn phang.

Bdng ddc tinh kj thudt cia tam khuén phang

Rong Dai Day Momen quén Momen khéng
(mm) (mm) (mm) tinh (cm®) ubn (cm®)
300 1800 55 28,46 6,55

300 1500 55 28,46 6,55

250 1200 55 22,58 4,57

200 1200 55 20,02 4,42

200 900 55 20,02 4,42

150 900 55 17,63 43

150 750 55 17,63 43

100 600 55 15,68 4,08

Bdng ddc tinh ky thudt tam khuén géc trong

.2 Rong Dai
Kiéu (mm) (mm)
700 1500

600 1200

300 900

1800

150x150 1500

1200
J§ N \N N %&ﬁ 100x150 900
i s G s s G s i O 730
600

Bang Pdc tinh ky thudt tam khuén géc ngodi

Kiéu Ring Dai
(mm) (mm)
1800
. 1500
| 1200
— J 100x100 900
750
600

a) Dién tich van khuon dai va giang mong:
Van khuon dai:
Sm=[(1,4.1,75 +2,8.1,4) x 2] x 24 = 305,8 ( m?)
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Van khudn giang:

Truc A,B,C,D :S;=[0,8 x 4,45 x 2] x 4 =28,48 (m?
S,=[0,8x4,30x2]x4 =27,52(md
S;=[08x7,40x2]x8 =9472(md
S,=[08x7,35x2]x4 =47,04(md

Truc1+6  Ss=[0,8x4,00x2]x12 =76,8(m?
Se=[08x4,10x2]x6 =39,36 (m?

Téng dién tich van khuén dai va giang:

S =305,8 + 28,48 +27,52 +94,72 +47,04 +76,8+39,36 = 619,72 ( m?)
b) Thiét ké van khuon dai va giang mong:

- Cac lyc ngang tdac dung vao van khuon:

Ap lyc ngang cua vit bé tong tuoi

P",=1,3x y x H = 1,3.2500.1,4 = 4550 kG/m?

Do bom bé tong bang may nén tai trong ngang tic dung vao van khuon:

P", =1,3.600 = 780 (KG/m?)

Do dam dui sau khi d6 bé tong:

P,"=1,3.150 = 195(KG/m?)

Tai trong ngang tong cong tac dung vao van khuon sé 1a:

P = P + P", + P";= 4550+780+195 = 5525 ( KG/m?)

- Tinh toan van thanh:

Coi van 1a dam lién tuc gdi 1én cac gdi ty 1a cac thanh nep dung, chiu tai trong (
xét cho bé rong van 1a b=1m) => q"= 5525 ( Kg/m?)

Khoang cach gitra cac nep:

| <\/10.W.[cs] :\/10.150.110 55 (cm)

q 55, 25
bh?  100x3*
6

Chon khoang cach giita cac nep chdng 1a: 1 = 50 cm.

Trong d6: W = =150cm? ; [0] =110(KG/cm?)

* Kiém tra chiéu day van khuon :

ql> 5525x0,5

x == "~ =138,125(kGm

Mm =10 10 (kGm)
_M_6M _ b - h> 6M _\/6x138,125 _ 2 7450m
W h2 b~V 110

Chon bé day van thanh 1a h = 3cm
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* Kiém tra do vong:
Tdng tai trong trong tiéu chudn tac dung vao van khuén :
g =(2500.1,4+ 600+150) = 4250( KG/m) (xét cho bé rong van khuon 13 b = 1m).

tcy4 4
Lall_ 1 2259012 _or69(cm); f = =2 =0125cm
128 EJ  12812.10°100.3 400~ 400

f max =

fmax<[f], Vay dam bao yéu cu vé d6 vong.
* Tinh toan thanh nep ding:
Tai trong tac dung vao thanh nep ding:

Thanh negp ding dugc coi nhu dam lién tuc 2 nhip 1=50 cm cé géi tra la cac thanh
chong xién chiu tai trong phan bo déu theo dién truyén tai rong 0,5m.

= 5525.0,5 = 2762,5( kG/m); g = 4250.0,5 = 2125( KG/m).
Tinh toén tiét dién thanh nep ding:

2 2
M max - A _ 2762,5.05

_ = 69,06(kG.m)
10 10
M 6M -
_W bh2 - IT_

Néu chon tiét dién chir nhat c6 tiét dién bxh voi canh ngin b = 8 cm thi

6M max \/6x69,06x100
h> =
bfF_ 8x110

Chon tiét dién thanh nep 1a tiét dién chi¥ nhat 7x7 cm?

=6,86(cm)

Kiém tra d§ vong:

4 4
1ql_ 1 21,25X50'42 _ o 15 oy + | = 50
128 EJ 128 1,2X10°X7X7 250 250

f max = =0,2(cm)

fmax<[f], Vay dam bao yéu cau vé do vdng.
¢) Thi cong lap dung van khudn mong;

Ghép cac tAm van thanh cta dai va giang thanh cac tam theo thiét ké

Tién hanh ldp cic tim nay theo hinh dang két cAu mong

Tién hanh lap cac thanh chdng, khi 1ap cac cay chdng thi tién hanh dong coc neo
vao chan cady chong

Dbi voi van khuon giang méng, trude khi ghép can d6 mot 16p bé tong moi day 3
cm. Lop vita nay c6 tac dung lam chan cho van thanh cua giang, giup cho vi¢c lap
dung dé dang hon.
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Van khudn giing méng
Khi ldp van khuén méng chii y:

Co6 nhitng noi do kich thudc dai, giang khong phu hop voi van khuén thép dinh
hinh tai d6 c6 thé dung van khu6n g thay thé nhung phdi cht y dén nep giit dé chong
phinh, 161 bé tong khi d6
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Cdc yéu cau déi véi van khudn khi thiét ké la:

+ Phai ché tao dung theo kich thudc cua cac bd phan két cdu cong trinh

+ Chju dugc tat ca cac loai luc co thé ¢

+ Ché tao don gian dé phuc vu cho viéc thao lép nhanh

+ Pam bao tit ca cac yéu cau vé cong nghé nhu kha ning mit nudce cia xi ming
khdng cong vénh

+ Yéu cau vé kinh té: sir dung duoc nhiéu lan, tiét kiém

Déi véi dai mong van khuén dat dung c6 L =1,4m t6 hop tir cac van khudn co bé
rong 200. Dbi v6i gidng mdi thanh dung 7 tim dit nim ngang.

Van khuon phai dugc bdi tron bang dau bén trong trudc khi lap, khi lap phai dam
bao khong cong vénh hay bi hd, ddm bao dung hinh dang cau kié¢n.

Van khudn dai, giang dugc dit truc tiép 1én 16p bé tong 16t, cac tam van duoc
lién két vo1 nhau bang cac moc kep.

Dung thanh nep bing thép goc dé lién két hé van khuon thanh mang. Thanh
chong mdt dau ty vao thanh nep, mdt dau ty vao miéng go dém ap vao vach ho. Tai
cac vi tri gbc dai dung miéng van goc dé lién két.
6.3.4.2  Cong tac bétong:

Trude khi d6 bé tong ta phai tién hanh nghiém thu van khuon, cdt thép, hé théng san
cong tac phuc vu qua trinh do bé tong va cac thiét bi thi cong khac.

Dung bé tong thuong pham chuyén cho dén chan cong trinh bang xe chuyén dung, d6
bé tong bang may bom bé tong. Sb xe van chuyén phai hop 1y dé cong tac thi cong khong bi
gian doan anh huong dén chat lugng bé tong. Dung may bom bé tong tir xe van chuyén t6i vi
tri dai, gidng v&i khoang cach tir dng d6 tdi vi tri d6 khong qua 2m. Trinh ty d6 bé tong tir xa
vé gan.

Bé tong can duoc d6 lién tuc thanh nhiéu 16p c6 chiéu day phu hop véi dic trung caa
may dam. Tién hanh d6 moi 16p day (20 + 25)cm, d6 dén dau dam ngay dén d6, luu y khi
dam 16p trén phai cim dam xudng 16p dudi mot khoang bang 1/4 dam (khoang 5cm). Khi
dam xong mot vi tri thi rat dam 1én va tra dam xudéng mot cach tir tir, mudn dimg dam thi phai
rat ddm 1én réi méi tat dién. Khoang cach giita hai vi tri ddm phai nho hon hai lan ban kinh
anh huong cua dam, thong thuong ta 1ay khoang cach nay 1a (1 + 1,5)ry. Khoang cach tir vi tri
dam dén van khuon lay trong khoang 2d <1< 0,51.

a) Xac dinh khoi lugng bé tong
Bé tong dai coc:
VT diicoe = (1,75 X 2,8 X 1,4 ) x 24 =164,64 (m°)
Giang mong:
Truc A,B,C,D: V;=[33,1x0,4x0,8] x 4 =42,368(m°)
Truc1+6  :V,=[14,1x0,4x0,8] x6 =27,072(m°
Bé téng nén nha:
VBT dii coe = 33,1 X 14,1 X 0,2 = 93,342 (m°)
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= Tbng khéi lwong bé tong san va giang mong la:
V = 93,342 + (42,368 + 27,072) = 162,78 (m°)
b) Chon may bom bé tong:
Ning sudt yéu cau 1a thé tich bé tong moéng: V = 164,64 (m)

Chon may bom bé tong S — 284 A ¢6 thong s6 k¥ thuat nhu sau:

6.3.4.2.1.1 Céc thong s k¥ thuiit cia may

Kich thuée | Cong suét Puong | Kich thude Nang suét Trong

chat don dong co | Kkinh éng dai (m3/h) luong
Dmax (mm) |  (Kw) (Mm) | Rong-cao | ¢ tt ®

5,94
100 55 283 40 20 11,93
2,04-3,17
Ning suét thyuc t& cia may bom: 15 m*/ h
S may bom can thiét: n= v = 164,64 =1614
N.tk 15.8.0,85

=>Can chon 2 may bom bé tong S — 284 A
¢) Chon xe chd bé tong thuong pham:
Dung xe KaMaz hiéu SB — 92B véi cac thong s6 k¥ thuat sau:
Dung tich thing: v = 6 m* ; két nuge: 0,75 m®
Téc d6 quay thung: 9 — 14,5 vong/phat
Thoi gian do bé tong ra: Trin = 10 phit

Gia st quang duong van chuyén 13 10 Km, van tdc trung binh 25 (Km/h)

Thoi gian van chuyén ctia mot chu ky 1a:
to = (10x2)/25 =0,8 (h/chuyén)

S6 chuyén trong mot ca cho mot xe la: n= % =7,5(chuyén)
S6 xe yéu cau: N = Y _1ed6d_ 3,659(xe) => N = 4 (xe)
vn  6.75

d) Chon may dam dui phuc vu thi cdng mong:
Ning suat yéu cau: Ve wng = 164,64 (m3/ca)
Chon may dam duii n-50 c6 cac thong so:
Thoi gian dAm mét vi tri: 30s(t;)

Ban kinh tac dung: r = 30 (cm)
Chiéu sau 16p dam: A = 25 (cm)
Ning suét tinh theo dién tich ddm: 30(m?/h)
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Ning suét tinh theo thé tich ddm: 20(m%/h)
Ning suat thue té cia may dam:

2 2
N 2.k.r”.A.3600 _ 2.0,85.0,3°.0,25.3600 _ 4(m* /h)
t, +1, 30+5

Véi k = 0,85: hé sb sir dung thoi gian
t, = 5(s): thoi gian di chuyén may dam
S6 may dam dui can sir dung: n = Lh = % =5145 => Chon 6 may
e) Chon may dam ban:
Ta chon loai dam ban V-7, ¢6 niang sudt N, = 200 (mzlca)
Vay ta chon 2 dam ban V-7
6.3.4.3  Bao dudng bé tong dai, gidng va thao van khudn mong;

Mit bé tong phai duoc gitr 4m va tudi nudec mudn nhat 1a (10 - 12)h sau khi d6. Bé
tong do xong can duoc che chan d¢ trdnh anh hudng cua mua nang, khi troi nang thi tudi
nudc lién tuc, cac lan cach nhau khoang (2 - 3) h.

Vén khuon chi dugc thdo khi bé tong da dong cung. Do van khuon dai va %1ang la van

khuon khéng chiu luc nén ta co thé thdo d& khi bé tong dat cuong do 24 Kg/cm® (khoang 1
ngay dém). ¢ day ta chon thoi diém thao van khudn la sau khi do bé tong hai ngay theo
nguyén tic “Lip sau thi thao trudc, lp trude thi thdo sau”
6.3.5 Ldp bién phdp thi cong lip dit - tén nén:

Sau khi thi cong xong bé tong dai va giang méng ta sé& tién hanh lap dat hd mong.

Tién hanh lap dat theo 2 phan:

Phan 1: Lap dat hd moéng tir day hd dao dén cot mat dai

Phan 2: Tén nén tir c6t mat daidén cdt mit nén theo thiét ké.
* Yéu cau ky thudt doi véi cong tdc lap ddt:

Sau khi bé tong dai va ca phan cot téi cot mat nén d6 duoc thi cong xong thi tién hanh lap
dat bang thu cong, khong dugc dung may boi 1€ vuong viu trén mat bang sé& gy trd ngai cho
may, hon nita may cé thé va dap vao phan cot do do t6i cdt mat nén.

Khi thi cong dap dat phai dam bao dat nén co do am trong pham vi khéng ché: dat kho —
tudi thém nudc; dat qua udt — phai co6 bién phap gidm do am, dé dat nén dugc dam chat, dam
bao theo thiet ké.

Véi dat dap hd mong, néu sir dung dat dao tan dung thi phai dam bao chét luong.
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Chuong 7
KY THUAT THI CONG PHAN THAN

1.4 Giai phap thi céng chung cho phan than céng trinh

- Phan than cong trinh dugc thi cong theo cong nghé thi cong bétong cbt thép
toan khdi, bao gdm 3 cong tac chinh cho cic cdu kién 1a: Van khuén, cbt thép va
bétdng. Qua trinh thi cong duoc tinh toan cu thé vé mat k¥ thuat ciing nhu to chirc
quan ly, dam bao thuc hién cac cong tdc mot cach tuan tu, nhip nhang véi chét luong
t6t va tién d6 hop 1y dit ra.

- Cong tac van khudn: Hién nay trén thi truong cung cap nhiéu loai van khuén,
phuc vu nhu ciu da dang cho thi cong cac cong trinh dan dung va cong nghiép. pé
thuan tién cho qua trinh thi cong lip dung va thao d&, dam bao chat lugng thi cong,
dam bao viéc luan chuyén van khuon t6i da, phan than cong trinh ciing duoc st dung
hé van khuon dinh hinh bang thép, két hop voi hé da gido bang giao pal, hé thanh
chéng don kim loai, h¢ giao thao tac déng bo. Hé théng van khuon va cot chéng duoc
kiém tra chat lugng trudc khi thi cong dé dam bao chét luong thi cong, mit khac ciing
dugc sir dung luan chuyén lién tuc nham dat hiéu qua kinh té trong thi cong.

Lua chon van khuén st dung cho c6ng trinh 1a van khuon thép dinh hinh cta
cong ty Hoa phat cung cap.

Tat ca cac phan van khuon, da gido khi lip dung déu c6 mdc trac dac xac dinh
tim c6t cho cong tac lap dung.

Van chuyén van khuon, cay chong 1én san tang bang can truc thap sau d6 van
chuyén ngang dén vi tri can lap dung.

- Céng tdc cét thép: Cot thép duoc tién hanh gia cong tai cong truong. Viée van
chuyén, dy trir dugc tinh toan phu hgp véi tién do thi cong chung, dam bao yéu cau vé
chat luong.

Sau khi gia cong va sap xép dang chung loai ta ding can truc thap dua cdt thép
1€n san tang dang thi cong.

+ Kiém tra tim, truc cta cdt, van chuyén et thép dén tung cot, tién hanh lép
dung dan gido, san cong tac.

+ Noi cot thép doc vai thep cho. Chiéu dai nbi budc trong thi cong thuong lay
30d. N&i budc cbt dai theo dung khoang cach thiét ké, sir dung san cong tac dé budc
¢t dai & trén cao. Mbi ndi budc cbt dai phai dam bao chic chin dé tranh 1am sai léch,
bién dang khung thép.

+ Can budc sin cac vién ké bang béténg c6 riu thép vao cac cot dai dé dam bao
chiéu day 16p bétong bao v¢, cac diém ké cach nhau 60cm.

+ Chinh tim c6t thép sao cho dat yéu cau dé chuan bi lap dung van khuon

- Cong tac bétdng: Pbi v4i nha cao tang, do chiéu cao nha 16n, s dung bé tong

mac cao nén viéc st dung bé tong tron va d6 tai chd 1a ca mot van dé 16n khi ma khdi
lugng bé tong 16n (khoang vai tram m %). Chét luong cua loai bé tong nay that thuong,
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rat kho dat duge mac cao va dién tich tap két vat liéu cac phuong tién chd vat li¢u sé
l16n.
Pé dam bao chat luong va day nhanh tién d6 thi cong, ta sir dung bétong thuong

pham cho toan bd cong trinh. Néu chiéu cao bom khéng di c6 thé bd tri tram bom
trung gian.

Xét riéng gia theo m® bé tong thi gia bé tong thuong phdm so voi bé tong tw ché
tao cao hon 50%. Néu xét theo tong thé thi gia bé tong thuong pham chi con cao hon
bé tong tu tron 15+20%. Nhung vé mat chat lugng thi viéc su dung bé tong thuong
pham hoan toan yén tam.

Bé tong thuong pham s& khong phai tinh toan dén dién tich tap két vat lidu va
van chuyén vat li¢u dén chan cong trinh.

Do cong trinh c6 mat bang binh thuong, chiéu cao cong trinh lon, khéi luong bé

tong nhiéu, yéu cdu chat luong cao nén dé dam bao tién d6 thi cong va chat luong
cong trinh, ta lya chon phuong an:

+ Thi cong dam, san toan khoi dung bé tong thuong pham dugc cho dén chan
cong trinh bang xe chuyén dung, c6 kiém tra chat luong bétong chit ché trude khi thi
cong.

+ Vi dién tich do bétong cot, 16i va dam, san twong dbi 16n 1én ta dung can truc
thap dé dua bé tong 1én vi tri thi cong c6 tinh co dong cao két hop voi may bom bé
tong. Cong tac thi cong phan than duoc tién hanh ngay sau khi 1ap dat méng. Viéc t6
chtrc thi cong phai tién hanh chit ché, hop 1y, dam bao luong k¥ thuat an toan.

1.5 Thiét ké hé thong van khuén cho cau kién dién hinh
1.5.1 Hé théng van khuén va cét chéng st dung cho céng trinh
1.5.1.1 Van khuén

- Van khuén su dyng la van khuon thep dinh hinh cua cong ty Hoa phat cung cp.
B9 véan khudn bao gom

+ Cac tim van khuon chinh va cac tdm goc (trong va ngoai). Van khudn nay
duoc ché tao bang ton day 3-5 mm

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

+ Thanh chdng kim loai.

- Uu diém cua bd van khuon kim loai:

+ C6 tinh "van nang" duoc lip ghép cho cac d6i twong két cau khac nhau: Méng
khoi 16n, san, dam, cot, bé ...

+ Trong lugong cac van nhd, thich hop cho viéc van chuyén lép, thao bﬁng thu
cong.

- Cac dac tinh k¥ thuat cua tAm van khuon su dung chinh dugc néu trong bang
Sau:

[¢) [¢]

o /] o o o o /| o o /| o o /| o
A 1L A Oy
7 el e

[e] ¢}
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Bang 1-1. Céc dic tinh k§ thuit ciia tim van khudn

Hinh 1-8. Van khu6n thép

S6 hiéu van khuén Kich thwéc (mm) J (cm*) W (cm?)
HP 1530 1500 x 300 x 55 28,46 6,55
HP 1525 1500 x 250 x 55 22,58 4,57
HP 1520 1500 x 200 x 55 20,02 4,42

- Bang dic tinh k¥ thut tim van khuén goc trong :

Bang 1-2. Bang dic tinh ky thuit tim van khuén géc trong

S6 hiéu van Dai (mm) Réng (mm) Cao (mm)
Khuén
T 1515 1500 150 55
T 1215 1200 150 55
T 0915 900 150 55
T 0615 600 150 55

-Bang dic tinh k¥ thuat tAm van khuon goc ngoai

Bing 1-3. Bang dic tinh k¥ thuit tim van khudn géc ngoai

S6 hiéu van Dai (mm) Réng (mm) Cao (mm)
Khuén
N 1510 1500 100 55
N 1210 1200 100 55
N 0910 900 100 55
N 0610 600 100 55
1.5.1.2 Xa gb

- Str dung hé xa gd bang g véi kich thudc ciu kién chinh 13 100 x 100

- Thong s6 vé vat liéu go nhu sau:

+ Gd nhom IV: Trong luong riéng: y= 780 kG/cm®

+ tg sut cho phép cua gb:

+ Modun dan hoi cua go:

1.5.1.3 Hé gido chdng (da gido)

[6] = 110 KG/em?
E, = 1,2.10° kG/cm?

- Hé gi4o chong: Sir dung gio to hop pal do hing Hoa Phat ché tao va cung cap.

- Uu diém cua gido pal :

+ Gi4o pal 1a mot chan chdéng van ning bao dam an toan va kinh té.

+ Gido pal c6 thé str dung thich hop cho moi cong trinh x4y dung véi nhitng két

cau nang dat & do cao 16n.
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+ Gido pal 1am bang thép nhe, don gian, thuin tién cho viéc lip dung, théo d&,
van chuyén nén giam gid thanh cong trinh.

- Céu tao giao pal: Giao pal duoc thiét ké trén co so mot hé khung tam giac dugc
lap dung theo kiéu tam giac hodc t& giac. Bo phu kién bao gém:

+ Phan khung tam gidc tiéu chuén.
+ Thanh giang chéo va giang ngang.
+ Kich chan cot va dau cot.

+ Khép ndi khung.

+ Chét gitt khép ndi.

- Trinh t lap dung :

+ Pat bo kich (Gom dé va kich), lién két cac bo kich voi nhau bang gidng nam
ngang va giang chéo.

+ Lap khung tam giac vao timg bo kich, diéu chinh cac bo phan cudi cua khung
tam giac tiép xuc vai dai ¢ canh.
+ Lap tiép cac thanh giang nam ngang va giang chéo.

+ Long khép ndi va lam chidt ching bang chdt gilt. Sau d6 chong thém mot
khung phu 1€n trén.

+ Lap céac kich d& phia trén.

+ Toan bo hé thong cia gia dd khung tam giac sau khi lap dung xong co thé dicu
chinh chiéu cao nho h¢ kich dudi trong khoang tir 0 dén 750 mm.

- Trong khi 1ap dung chan chdng gido pal can cha y nhitng diém sau :

ot La‘ip cac thanh giang ngang theo hai phuong vudng goc va chéng chuyén vi
bang giang cheo. Trong khi dung lap khong dugce thay thé cac bo phén va phu kién cua
gido bang cac do vat khac.

+ Toan by hé chan chéng phai duoc lién két viing chic va diéu chinh cao thép
bang cac dai oc canh cua cac bo kich.

+ Phai diéu chinh khép ndi dung vi tri dé 1ap duogc chdt giir khép nbi.
1.5.1.4 Hé cdt chéng don

- St dung cay chéng don kim loai cua Hoa Phat. Dua vao chiéu dai va stc chiu
tai ta chon cay chong K-102 cua hang Hoa Phat c6 cac thong s6 sau:

+ Chiéu dai 16n nhat : 3500 mm
+ Chiéu dai nho nhat : 2000 mm
+ Chiéu dai dng trén : 1500 mm
+ Chiéu dai doan diéu chinh : 120 mm
+ Stre chiu tai 16n nhat khi Iy, : 2200 kG

+ Stre chiu tai 16n nhat khi 1y : 1700 kG
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+ Trong lugng 10,2 kG

1.5.2 Thiét ké vdn khuén cét

1.5.2.1 Théng sb thiét ké :
- Thiét ké van khuon cho cot bién chir nhat, ting trét voi kich thude hinh hoc:
+ Tiét dién cot b x h = 400 x 600
+ Chiéu cao ting hAm H=2.7 m

- T6 hop van khudn: Dung van khuén thép dinh hinh véi cac tdm c6 chiéu rong 1a
200 va 300.

Do vige dd bétong cot chi tién hanh dén cbt ddy dam nén van khuon thiét ké chi
lay chiéu cao khoang h=2,7-0,5= 2,2(m)

+ Canh 400: Dung 4 tam 200 x 1200 va 4 tim 200 x 900 xép hai tang.
+ Canh 600: Dung 4 tAm 300 x 1200 va 4 tam 300 x 900 xép hai tang.

+ Phan con thiéu ta tap thém ton + gd
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300 | 300
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Hinh 1-9. T6 hop van khudn cdt bién ting him
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1. VAN KHUON THEP BINH HINH

2. GONG THEP

3. THANH CHONG XIEN

4. THEP NEO 26

5, TANG B0

6. THANH NEO TRONG

7.DINH V| CHAN COT

8. NEO THEP CHON SAN TRON SAN
9. THEP CHO' COT TREN

T

950

2200

(o o= == =)

= o o 1= )

Hinh 1-10. Cau tao van khuén cot
1.5.2.2 Xac dinh tai trong

- Tai trong tinh tim van khuon cot bao gdm céc luc tac dung theo phuong ngang,
khong tinh trong luong ban than ctua bétong, cot thép, van khuodn.

- Ap luc ngang t6i da cia vira béténg tuoi:
g1 =n. y.H=1,3.2500.0,75 = 2437,5 (kG/m?)
(H = 0,75m 14 chiéu cao tinh 4p luc ngang cua bétdng méi d6 khi dung dam dui)
- Tai trong khi d6 bétong bang can truc va thung do:
q5 = 1,3.400 = 520 (kG/m?)
- Tai trong khi dim bétong bang may:
=1,3.200 = 260 (kG/m?)

- Do khi d6 bétong cot thi chi ¢ hodc dAm nén ta c6 tai trong ngang phan bd tac
dung trén van khuon la:
q" = qY + q", = 2437,5 + 520 = 2957,5 (kG/m?)
- Tai trong phan bé theo chiéu dai mot tim van khuon rong 300 la:
p" = g"b =2957,5.0,3 = 887,25 (kG/m)
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* Kiém tra van khuon: ‘ o

Theo thiét ké bétdng dam san va cot tach riéng do do chicu cao thict ké van khuodn ¢t tinh
dén day dam.

Cbt pha cot duoc tao tir cac tim van khuon dinh hinh ghép lai, giit 6n dinh bang gong thép
theo hai phuong. Cac gong c6 tac dung chiu luc ngang do d6 va dam béténg gy ra.

Do 6n dinh va bén cua van khudn dinh hinh 14 rat 1én nén khong cAn kiém tra ma chi cin
chon van khuén, chon gdng, kiém tra khoang cach giira cic gong.

1.5.2.3 Tinh toan khoang cach gong :
* So do tinh:

200

1

600
ST

2200
600

600
sf

200
U/

4) Tinh toan theo diéu kién bén ciia van khuon :

- Goi Iy la khoang cach cac gong cot theo phuong dimg. So d6 tinh van khuén 13
dam lién tuc v6i gdi tua tai vi tri cac gong, nhip dam 1a lg.

- Piéu kién bén:

pt'[ IZ _
M. =——2<FWwW=RW
10 =
- Tur @6 ta co:
< 1o.|:lyv _ [10.2100655 _ )5
P 8,8725

5) Tinh toén theo diéu kién vong cia van khudn
- T4i trong tinh todn vong la:
® = (2500.0,75 + 400).0,3 = 682,5 (kG/m) = 6,825 (kG/cm)

- D vong cta tam van khudn tinh theo cong thire cua dam lién tuc
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tc 14
o pel, gl‘_:l—g
128E.J — 400
-Tu dotaco

| < 3\/@ _ 3\/128.2,1.106.28,46 _141(cm)
400.p 400.6,825
* Nhu vy voi cot do bétong co chic:%u cao khoang 2,2 m, ta bb tri 4 gong, khoang
cach cac gong la 0,6(m), thod man cac di€u ki¢n bén va vong da tinh toan ¢ trén.
1.5.2.4 Chon gbéng co6t
Str dung gong cot 1a thép goc L75x50 co cac dac trung sau:
M6 men quén tinh:  J =52,4 (cm®).
M5 men chéng ubn: W =20,8 (cm?)
1.5.3 Thiét ké van khuén dam
1.5.3.1 Théng sb thiét ké
- Thiét ké van khuon cho dam bo véi kich thuéc hinh hoc:
+ Tiét dién dAm b x h = 300 x 500
+ San béténg day 100

- T6 hop van khudn: Dung van khuén thép dinh hinh véi cac tdm ¢ chiéu rong 1a
200 va 300.

+Pay dam rong 300: Dung 1 tam 300 x 1500 va 2 tdm 300 x 1200.
+ Thanh dam ngoai cao 500: dung 2 tim 300x1500 ; 4 tam 300x1200.

+ Tai nhirng vi tri con thi€u ta bu vao bang cac tam van khuon go hodc cac tam ton.

- -~ 8
o\o o o o\ 0 —
7 %
e}
a
8 (]
=
le} [a]
300
BUGO
o
o | LO
o =
I
1500 | 1200 | 1200 I
T T 1
3900 1L

Hinh 1-11. T6 hop van khuén dim chinh
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Hinh 1-12. C4u tao van khudn dam
1.5.3.2 Thiét ké van khuén day dam
1) Xac dinh tai trong

- Tai trong tinh van khuon ddy dim bao gdém cac luc tac dung theo phuong ding,
tinh dén ca trong lugng ban than cia bétdng, cot thép, van khuon.

- Trong lugng ban than bétong cot thép
01 = N. Ypetong-Neam = 1,2.2500.0,5 = 1500 (KG/m?)
- Trong lugng ban than van khudn :
q%= 1,1.69,83 = 76,82 (kG/m?)
- Tai trong khi d6 bétong dam bang bom bétong:
= 1,3.400 = 520 (kG/m?)
- Tai trong khi ddm bétong bang may:
=1,3.200 = 260 (kG/m?)
- Tai trong do nguoi va phuong tién thi cOng:
 =1,3.250 = 325 (kG/m?)
- Tong tai trong ding phan bd tac dung trén van khuon la:
q" = 1500 + 76,82 + 520 + 260 + 325 = 2682 (kG/m?)

- Tai trong phan bé theo chiéu dai mot tim van khuon rong 200 la:
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p" = q"b =2682.0,2 = 536,4 (kG/m) = 5,364 (kG/cm)
2) Tinh toan khoang cach xa gb d& van day :

* Theo di€u kién bén cua tam van khuon :

10. 0 W
L < oW _ 102100442 _ o
g P 5,364

* Theo diéu kién vong cua tam van khuon:

- Tai trong tiéu chuan dé tinh vong 1a:
p* = (2500.0,5 + 69,83 + 400 + 200 + 250).0,2
=434 (kG/m) = 4,34 (kG/cm)

- Khoang céach xa g6 yéu cau:

6
| < 128.E.tJ . 128.2,1.10°.20,02 —146(cm)
’ 400.p* 400.4,34

* Nhu vy ta chon khoang cach xa gb va cot chéng cho van ddy dam 1a 1,2m
thoa man cac diéu kién da tinh toan & trén.
1.5.3.3 Thiét ké van khudn thanh dam

Vé 1y thuyét, tai trong tac dung 1én thanh dim ludn nho hon tai trong tac dung 1én
day dam trong qué trinh thi cong boi khong ké dén tai trong do ngudi va phuong tién.
Mt khéc, khi ciu tao van khudn, van khuén thanh duoc gilr boi hé thanh nep dung va
chbng xién. Cac thanh chéng xién ném tai vi tri cot chong cua van ddy. Do d6, van
khuon thanh dam dugc chong theo céu tao, v4i khoang cach nep dung va chdng xién
bang khoang cach xa g6 d6 van day la 1,2m. Cac diéu kién vé cuong do va do vong
chic chin dugc dam bao.

1.5.4 Thiét ké van khudn san
1.5.4.1 Xac dinh tai trong

- San dién hinh 1 san bétong a x b=3,9 x4, 7m day 10 cm. Ta dung cac tén} van
khudn 300x1500x55 va 300x600x55 t6 hop cho céc 6 san. Céc khu vyc thura thicu c6
thé gia c6 thém bang van khuon go.

- Trong lugng ban than bétong cot thép
01 = N. Yoetong-Nsan = 1,2.2500.0,1 = 300 (KG/m?)
- Trong luong ban than van khuon
qi= 1,1.69,83 = 76,82 (kG/m?)
- Tai trong khi d6 bétdong dam bang bom bétong
q%=1,3.400 = 520 (kG/m?)
- Tai trong khi dAm bétong bang may
q%=1,3.200 = 260 (kG/m?)
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- Tai trong do nguoi va phuong tién thi cong
qe =1,3.250 = 325 (kG/m?)

- Tong tai trong dimg phan bé tac dung trén van khuon 1a
g" =300 + 76,82 + 520 + 260 + 325 = 1482 (kG/m?)

- Tai trong phan bd theo chiéu dai mot tim van khudn rong 300 13
p" = q".b = 1482.0,3 = 445 (KG/m) = 4,45 (kG/cm)

- Téi trong tiéu chuan dung tinh d6 vong 1a

p'° = (2500.0,1 + 69,83 + 400 + 200 + 250).0,3
= 351 (kG/m) = 3,51 (kG/cm)

1.5.4.2 Tinh khodng cach xa gb phu
- Theo diéu kién bén cua tim van khudn

p <\/1o.|ryv :\/10.2100.6,55 _176(cm)

a p" 4,45

- Theo di€u kién vong cia tam van khuon

6
I>](-g < 128.E.t\3 _, 128.2,1.10°.28,46 —176(cm)
400.p 400.3,51

- Nhu vy ta chon khoang cach xa gb phu cho van san 1 0,6m, thoa mén céac diéu
kién da tinh toan & trén. Ngoai ra con du tru truong hop xa go chinh chi bo tri theo 1

loai khoang céch 1a 1,2m do dinh hinh cua giao pal.

1.5.4.3 Tinh khodng cach xa gob chinh

- Xa gd chinh duoc chéng d& bang hé gido pal nén khoang cach gitra cac thanh
¢ dinh 13 1,2 m do tinh dinh hinh cta hé gido. Chon kich thudc ca hai loai xa go 1a gb
100 x 100. So d6 tinh xa gb phu 1a dam lién tuc v&i gbi twa 1a cac xa gd chinh. Ta tién
hanh viéc kiém tra kha ning chiu luc va d6 vong ctia xa gd phu khi khoang cach gitta

cac xa go chinh 12 1,2 m
- Téi trong tinh toan phan b theo chiéu dai xa go phu:
p" =q"l,," = 1482.0,6 = 889,2 (kG/m) = 8,892 (kG/cm)

- Tai trong tiéu chuan dung tinh véng, phan bd theo chiéu dai xa gb phu:

p = (2500.0,1 + 69,83 + 400 + 200 + 250).0,6 = 702(kG/m) = 7,02 (kG/cm)

- Kiém tra kha nang chiu lyc cta xa gb phu:

10°

€2 2 -
_P N 88921207 jog < pw =110." - =18333(kGom)

i 10

Thoa man

M

- Kiém tra ¢ vong cua xa go phu
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tc.|4 4 _
_ P, 702120 p

fmax - -
128E.J 128,1,2.105,10%2

— Thoa méan

I
g 120 0,3(cm).
400 400

- Nhu vay khoang cach xa g6 phu 13 0,6m thoa man cac diéu kién trén. Khoang
cach xa go chinh lay theo modun giéo pal 1a 1,2m.

| % |
u nen ]
@ She———— ==
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‘ Hp1530 Hp1530 HpO630 ‘
! Hp1530 Hp1530 Hpos307] | |
O ‘ Hp1530 Hp1530 Hp0630 ‘
E = i Hp1530 Hp1530 Hp0B30 i S
<t ‘ Hp1530 Hp1530 Hp0630 | |
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Hinh 1-13. C4u tao van khudn 6 san dién hinh
1.5.5 Thiét ké vdn khuén cau thang bé
1.5.5.1 Tinh toan khodng céch giira cac xa gb d& san thang bd
So do tinh:

- Van khuén san thang bd dung loai van khudn gd ép day 2 cm. Cat mot dai san co bé
rong b = 1 m. Tinh toan vén khudn san thang by nhu dam lién tuc ké trén cac goi tua la cac
thanh xa g6 d& van khuén san.

q“

IR ERENER AT NERENERN!
B WZ%,, .

L |

Tai trong tdac dung lén van khuon:

Tai trong tac dung 1én van khudn ban thang gom:
- (1: Tai trong ban than van khuén, n;=1,1.

01 = yg5. & v.b = 600x 0,02 x1 = 12 (kG/m?)
o= n.. 9:° =1,1 x12 = 13,2 kG/m
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- (J2: Trong lugng ban than ban thang BTCT day 10cm, np=1,2.

02° =ygreT. O b= 2600 x0,1= 260 (kG/m?)

02" = Ny. 4o°= 1,2 x 260 = 312 (kG/m?)

- 3: Tai trong do ngudi di lai va dung cu thi cong, n3=1,3; g3 = 250 (kG/m?)
05" = n3. g2 =1,3 x 250 = 325 (kG/m?)

- g4: Tai trong do db bé téng, ns=1,3; Db bé tong thu cong, g4 = 200 kG/m?.
04"=1,3 x 200 = 260 (kG/m?)

- 05: Tai trong do ddm bé tong, ns=1,3; gs° = 200 (kG/m?)

g5 = ns. g5 =1,3 X 200 = 260 (kG/m?)

* TOng tai trong tac dung vao van khuén :

0°= 1+ g + ga° + 04°= 12 + 260 + 250 + 200 = 722 (kG/m?)

q"= "+ g+ ga" + g4 = 13,2 + 312 + 325 + 260 = 910,2 (kG/m?)

*Tong tai trong tac dung 1én dai van khudn bé rong b = Im:

av°=q°x b =722 x1 =722 (kG/m)

ov'=q"x b =910,2 x1 = 910,2 (kG/m)

- Theo diéu kién bén: o = % <[o]

M : M0 men udn 16n nhét trong dam lién tuc. M = qvtt.lxgzl 10

W=b. § ,%/6 = 100x2%/6 = 66,67 (cm*).

_bxh® 100x2°
12

+ Khoang cach giira cac xa go la:

2
g M_axl® o IS\/leV\/ttx[a]:\/10x26ig;><90=81’19(cm)

v

J =66,67(cm*)

tC|4

(G
128.E.J

5
< . 128x E><tJ ., 128x1,2x10° x 66,67 —70,77(cm)
400 X q\/c 400 X 71 22

Vay chon khoang cach giira cdc xa gd d& san 1a: 1= 60 (cm)

- Theo diéu kién bién dang: <[f]= 1
400

1.5.5.2 Tinh toan khodng cach gitra cac cot chdéng xa go.
So do tinh:
Dung xa g gd d& van khudn san tiét dién 8x10 cm.

Tinh toan xa go nhu dam lién tuc ké trén cac gbi tua la cac cot chong.
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Tdi trong tac dung 18n xa go: Bao gdm tai trong tir ban thang truyén xudng va

trong lwong cua xa go.
Oxg” = 0 -Lyg+ bg-Nyg-7g5= 722 x0,6 +0,08 x0,1 X600 = 438 (kG/m).

Oxg' = Oxg -Lxg + N-Dyg-Nyg-vg5 = 920,2 X0,6 +1,1 x0,08 x0,1 X600 =551,4 (KG/m).

Tinh khoang cach giita cac cot chong xa go go:

- Theo diéu kién bén: o = % <[o]

2
M : M6 men udn 16n nhat trong dam lién tuc. M = _ax”
10xcos o
2 2
W : M6 men chong udn ctia xa gd. W = b><6h = 810 =133,33(cm?)
3 3
J : Mo men quén tinh cua tiét dienxa gd: J= J = b;.(2h = 8210 =666,67(cm*)
tt 2
_M__axle <[] —
W  10xcosaxW
ICS\/lx a:Wxa:\/ x 0 5>< X 4 gm
q ,
I S C]><|4 I
- Theo diéu kién biéen dang: f =—————<[f]=—
128x Ex J 400

5
Sl = 128x E><tJ . 128x1,2.10° x 666,67 ~180,13(cm)
400xQ* 400x 4,38

Vay chon khoang céach gitra cac cot chéng xa gb dd san 1a: 1. = 60(cm)
1.5.5.3 Kiém tra kha nang chiu lwc ctia cot chdng.
- Chon cay chéng: st dung cdy chdng don bang gb c6 tiét dién 1a 10x10 cm
- Sor do tinh: So db tinh toan cot chong 1a thanh hai ddu khép chiu nén dung tam.
- Tai trong tac dung 1én cot chéng :
P" =551 4 x1= 551,4 (Kg).

- Chiéu dai tinh to4n ctia ¢t chong (tinh toan cho ciy chdng & vi tri cao nhat):
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| = 4500 -100 = 4400(mm).

- Kiém tra kha nang lam viéc cua cot chéng.
A 1Al 1A N -
+ Theo dieukiénbén: o= “F <F..
Q.

Trong d6 : [o], : Kha nang chiu udn cho phép cua gd. [6], = 90 (kG/cm?)
F : Dién tich tiét dién cot chéng. F=10x10= 100 (cm?).

¢: H¢ s6 udn doc, xac dinh béng cach tra bang phu thudc do manh A

4 4
PRI mm=a—=£:833’33(cm4)
. n 12 12
got 30 19195575
\/‘]min \/833’3
= 100
4400 4400

22 121252
N 5514

=—= =18,38(kg / cm® =90(kg / cm?
7T 4F 03100 (kg fem) <[ol,=90(kg /om’)

+ Theo diéu kién 6n dinh : A = 121,25 < [A] = 150.

Viy ¢ot chdng dam bao kha nang chiu luc.

+19.9
il
—
+1/7.12
| 600 | |

VAN KHUON THANG BO
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1.6 Tinh toan khéi lwong céng viéc cho thi cong béténg cét thép toan
khoi

- Viée tinh toan khoi lugng cong tac bétong, van khuon, thép duogc thé hién cu
thé trong bang tinh excel.
1.6.1 Khéi lwong céng téac béténg

- Tung cau kién (coc, tuong, dai coc, giéng mong, cot, dam, san...) duoc théng
ké véi kich thudc va so lugng theo thiét ké

- Tinh toan thé tich thuc cta bétong theo cac kich thudc cAu kién da nhap. bé
dam bdo tinh chinh xac twong doi thi khi tinh thé tich bétong cho cot sé khong ké
chiéu cao dam, tinh cho dam s€ khong ké chiéu day san.

- Viéc tinh khéi lwong ban dau dugc tinh riéng cho phan ngim va phan than, ranh
gid1 1a san tang trét tai cot £0.00

Bing 1-3. Bang tong hop khéi lwong bé tdng phan than

Kich thudc va khdi luong 1 CK
Tang Tén cau kién Dai Rong | Cao \% SOK Kééo(ar;l;))o
(m) (m) | (m) (m°)
A B 1 2 3 4=1*2*3 5 6=4*5
Cot bién 0.6 0.4 | 2.2 0.53 20 10.56
Cot giira 0.7 0.5 |2.2 0.77 4 3.08
Véach thang may
chinh
Tam vach loai 1 0.845| 0.22 | 2.9 0.54 2 1.08
Tam vach loai 2 1.41 | 0.22 | 2.9 0.90 1 0.90
T4Am véch loai 3 2.35 | 0.22 | 3.5 1.81 3 5.43
TAm véch loai 4 4.7 | 0.22 | 3.5 3.62 1 3.62
Ting | 58N bé tdng day 100 23.4 | 14.1 | 0.1 32.99 1 32.99
ham | san bé téng day 100 7.05 | 4.7 |0.1 3.31 1 3.31
san bé tbng day 100 5 14.1 | 0.1 7.05 1 7.05
Dam doc 300x500 31.3 . 0.4 3.76 4 15.02
Dam chinh 300x500 12.9 | 0.3 |0.4 1.55 6 9.29
Dam phy 220x400 12.9 | 0.22 | 0.3 0.85 3 2.55
Thang bo
Chiéu nghi 1.2 ) 0.14 3 0.43
Bén thang 2.04 1.2 0.1 0.24 2.5 0.61
95.93
Tang | Cot bién 0.6 0.4 4 0.96 20 19.20
1 | Cot giira 0.7 0.5 4 1.40 4 5.60
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Véach thang may
chinh 0.00
Tam véch loai 1 0.845| 0.22 | 2.1 0.39 2 0.78
Tam vach loai 2 1.41 | 0.22 | 2.1 0.65 1 0.65
Tam véach loai 3 2.35 | 0.22 | 3.9 2.02 3 6.05
Tam vach loai 4 4.7 | 0.22 | 3.9 4.03 1 4.03
T4m vach loai 5 4.7 | 0.22 | 1.7 1.76 1 1.76
san bé tong day 100 23.4 | 14.1 | 0.1 32.99 1 32.99
san bé tong day 100 7.05 4.7 0.1 3.31 1 3.31
san bé tong day 100 5 14.1 ] 0.1 7.05 1 7.05
Dam doc 300x500 31.3 | 0.3 | 0.4 3.76 4 15.02
Dam chinh 300x500 12.9 | 0.3 [ 0.4 1.55 6 9.29
Dam phu 220x400 12.9 | 0.22 | 0.3 0.85 3 2.55
Thang bo
Chiéu nghi 1.2 1. 0.1 0.14 4 0.58
Bén thang 2.04 1 0.1 0.24 4 0.98
109.85
Cot bién 0.6 0. 3. 0.86 20 17.28
Cot giira 0.7 0 3 1.26 4 5.04
Véach thang may
chinh
Tam vach loai 1 0.845| 0.22 | 2.1 0.39 2 0.78
Tam vach loai 2 1.41 | 0.22 | 2.1 0.65 1 0.65
Tam vach loai 3 2.35 | 0.22 | 3.5 1.81 3 5.43
Tam vach loai 4 4.7 | 0.22 | 3.5 3.62 1 3.62
‘ Tam vach loai 5 4.7 0.22 | 1.4 1.45 1 1.45
Tzé‘gg san bé tong day 100 23.4 | 14.1 | 0.1 32.99 1 32.99
" | san bé tong day 100 7.05 4.7 | 0.1 3.31 1 3.31
san bé tbng day 100 5 14.1 | 0.1 7.05 1 7.05
Dam doc 300x500 31.3 | 0.3 | 0.4 3.76 4 15.02
Dam chinh 300x500 12.9 | 0.3 |0.4 1.55 6 9.29
Dam phuy 220x400 12.9 | 0.22 | 0.3 0.85 3 2.55
Thang bo
Chiéu nghi 1.2 0.1 0.14 4 0.58
Bén thang 2.04 0.1 0.24 4 0.98
106.03
Cot bién .5 .3 0.42 20 8.40
‘ Cot giita 0.6 .4 0.67 4 2.69
Tang | Véach thang may
45,6 | chinh
Tam véch loai 1 0.845 | 0.22 0.39 0.78
Tam vach loai 2 1.41 | 0.22 0.65 0.65
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Tam vach loai 3 2.35 | 0.22 | 2.7 1.40 3 4.19
Tam vach loai 4 4.7 0.22 | 2.7 2.79 1 2.79
Tam véach loai 5 4.7 0.22 | 0.6 0.62 1 0.62
san bé tong day 100 23.4 | 14.1 | 0.1 32.99 1 32.99
san bé tong day 100 8.25 | 4.7 |o0.1 3.88 1 3.88
san bé tong day 100 5 14.1 | 0.1 7.05 1 7.05
Dam doc 300x500 31.3 | 0.3 |0.4 3.76 4 15.02
Dam chinh 300x500 12.9 | 0.3 | 0.4 1.55 6 9.29
Dam phu 220x400 12.9 | 0.22 | 0.3 0.85 3 2.55
Dam phu 220x400 31.3 | 0.22 | 0.2 1.38 1 1.38
Thang bo
Chiéu nghi 1.2 0.1 0.14 2 0.29
Ban thang 2.04 0.1 0.24 3 0.73
93.31

Cot bién 0.4 0.36 20 7.20
Cot gitra 0.5 0.45 4 1.80
Véach thang may
chinh
T4m vach loai 1 0.845| 0.22 | 2.1 0.39 2 0.78
Tam vach loai 2 1.41 | 0.22 | 2.1 0.65 1 0.65
Tam vach loai 3 2.35 | 0.22 | 2.9 1.50 3 4.50
Tam véach loai 4 4.7 0.22 | 2.9 3.00 1 3.00

| Tdm véch loai 5 4.7 | 0.22 0.8 0.83 1 0.83

Tj“ég san bé tong day 100 23.4 | 14.1 | 0.1 32.99 1 32.99

" | san bé tong day 100 8.25 4.7 | 0.1 3.88 1 3.88
san bé tbng day 100 5 14.1 | 0.1 7.05 1 7.05
Dam doc 300x500 31.3 | 0.3 | 0.4 3.76 4 15.02
Dam chinh 300x500 12.9 | 0.3 |0.4 1.55 6 9.29
Dam phuy 220x400 12.9 | 0.22 | 0.3 0.85 3 2.55
Thang bo
Chiéu nghi 1.2 0.1 0.14 2 0.29
Bén thang 2.04 0.1 0.24 3 0.73

90.57

Cot bién 0. .3 0.36 20 7.20
Cot giita 0 3 0.45 4 1.80
Véch thang may

Tang chinh

9 | TAm vach loai 1 0.845| 0.22 | 2.1 0.39 2 0.78
Tam vach loai 2 1.41 | 0.22 | 2.1 0.65 1 0.65
Tam vach loai 3 2.35 | 0.22 | 2.9 1.50 3 4.50
Tam vach loai 4 4.7 | 0.22 2.9 3.00 1 3.00
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Tam vach loai 5 4.7 0.22 | 0.8 0.83 1 0.83

san bé tong day 100 16.8 | 14.1 | 0.1 23.69 1 23.69

san bé tong day 100 8.25 | 4.7 | 0.1 3.88 1 3.88

san bé tong day 100 5 4.7 0.1 2.35 1 2.35

Dam doc 300x500 31.3 | 0.3 | 0.4 3.76 4 11.19

Dam chinh 300x500 12.9 | 0.3 | 0.4 1.55 4 3.50

Dam phu 220x400 12.9 | 0.22 | 0.3 0.85 2 1.70
Thang bo

Chiéu nghi 1.2 0.1 0.14 2 0.29

Ban thang 2.04 0.1 0.24 3 0.73

66.09

Cot 0.4 0.3 | 2.6 0.31 20 6.24

san mai 6.7 | 16.1 | 0.1 10.79 1 10.79

san k¥ thuat 4.7 4.7 0.1 2.21 1 2.21

Ting D%imchinh220x400 4.7 | 0.22 0.3 0.31 8 2.48

mai | Dam phu 220x400 13.22 ] 0.22 | 0.3 0.87 2 1.75
Thang bo

Chiéu nghi 1.2 1. 0.1 0.14 2 0.29

Bén thang 2.04 1. 0.1 0.24 3 0.73

24.49

1.6.2 Khéi lwong céng téac vdn khuén

- Van khuén duge tinh dya trén dién tich cic bé mat ciu kién c6 thiét ké lép dung
van khuon.

- Viéc tinh toan chi cho két qua 1a dién tich tong cua cac tim van khudn, trong do
khong ke téi khoi lugng cu thé cua thanh chong, xa go, nep, neo trong. ..

Bang 1-4. Bang tong hop khoi lwong van khuon phan than

Kich thuéc va dién tich 1 CK . | KLtoan
Iiffllcg Tén ciu kién Rong Dai o ) g & bo CK
- (m) (m) SL chi tiét S (m?) (m2)
A B 1 2 3 4=1*2*3 | 5 | 6=4*5
Cot bién 0.6 2.2 2 2.64 20 | 52.80
0.4 2.2 2 1.76 20 | 35.20
Cot giita 0.7 2.2 2 3.08 4 | 12.32
Tang 0.5 | 2.2 2 2.20 4 | 8.80
ham "\/ach thang may
chinh
Tam véach loai 1 0.85 4.93 9.86
Tam vach loai 2 1.41 8.18 8.18
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Tam vach loai 3 2.35 | 3.5 2 16.45 3 | 49.35
Tam vach loai 4 4.7 3.5 2 32.90 1 | 32.90
San bé tong day 100 33.1 | 14.1 1 466.71 1 [466.71
Dam doc 300x500 31.3 | 0.4 2 25.04 4 [100.16
Dam chinh 300x500 12.9 | 0.4 2 10.32 6 | 61.92
Dam phuy 220x400 12.9 | 0.3 2 7.74 3 | 23.22
Thang bo T1
Chiéu nghi 1.2 1.2 1 1.44 4 5.76
Bén thang 2.04 1.2 1 2.45 4 9.79
876.97
Cot bién 0.6 4 2 4.80 20 | 96.00
0.4 4 2 3.20 20 | 64.00
Cot giita 0.7 4 2 5.60 22.40
0.5 4 2 4.00 16.00
Véach thang may
chinh
Tam vach loai 1 0.85 | 2.1 2 3.57 2 7.14
Tam vach loai 2 1.41 | 2.1 2 5.92 1 5.92
‘ Tam véach loai 3 2.35 | 3.9 2 18.33 3 | 54.99
Té‘lng T4m vach loai 4 4.7 | 3.9 2 36.66 | 1 | 36.66
Tam vach loai 5 4.7 1.7 2 15.98 1 15.98
San bé tong day 100 33.1 | 14.1 1 466.71 1 |466.71
Dam doc 300x500 31.3 | 0.4 2 25.04 4 1100.16
Dam chinh 300x500 12.9 | 0.4 2 10.32 6 | 61.92
Dam phy 220x400 12.9 2 7.74 3 | 23.22
Thang bg T1
Chiéu nghi 1.2 1.2 1 1.44 4 5.76
Bén thang 2.04 1.2 1 2.45 4 9.79
986.65
Cot bién 0.6 3.6 2 4.32 20 | 86.40
0.4 3.6 2 2.88 20 | 57.60
Cot giira 0.7 3.6 2 5.04 4 | 20.16
0.5 3.6 2 3.60 4 | 14.40
Véach thang may
Téng | chinh
2,3 | Tam vach loai 1 0.85 2.1 2 3.57 2 7.14
Tam vach loai 2 1.41 | 2.1 2 5.92 1 5.92
Tam véch loai 3 2.35 | 3.5 2 16.45 3 | 49.35
Tam véach loai 4 3.5 2 32.90 1 | 32.90
Tam vach loai 5 . 1.4 2 13.16 1 | 13.16
San bé tdng day 100 33.1 | 14.1 1 466.71 1 [466.71
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Dam doc 300x500 31.3 | 0.4 2 25.04 4 1100.16
Dam chinh 300x500 12.9 | 0.4 2 10.32 6 | 61.92
Dam phu 220x400 12.9 | 0.3 2 7.74 3 | 23.22
Thang by T1
Chiéu nghi 1.2 1.2 1 1.44 4 5.76
Ban thang 2.04 1.2 1 2.45 4 9.79
954.59
Cot bién 0.5 2.8 2 2.80 20 | 56.00
0.3 2.8 2 1.68 20 | 33.60
Cot giita 0.6 2.8 2 3.36 4 | 13.44
0.4 2.8 2 2.24 4 8.96
Véach thang may
chinh
Tam vach loai 1 0.85 | 2.1 2 3.57 2 7.14
Tam véach loai 2 1.41 | 2.1 2 5.92 1 5.92
Tam véach loai 3 2.35 | 2.7 2 12.69 3 | 38.07
Tang | Tam vach loai 4 7 2.7 2 25.38 1 | 25.38
45,6 | Tam vach loai 5 .7 0.6 2 5.64 1 5.64
San bé téng day 100 33.1 | 14.1 1 466.71 1 |466.71
Dam doc 300x500 31.3 | 0.4 2 25.04 4 1100.16
Dam phu 220x400 31.3 | 0.3 2 18.78 1 | 18.78
Dam chinh 300x500 12.9 | 0.4 2 10.32 6 | 61.92
Dam phuy 220x400 12.9 | 0.3 2 7.74 3 | 23.22
Thang bg T1
Chiéu nghi 1.2 1 1.44 3 4.32
Bén thang 2.04 1 2.45 3 7.34
876.61
Cot bién 0.4 3 2 2.40 20 | 48.00
0.3 3 2 1.80 20 | 36.00
Cot giira 0.5 3 2 3.00 4 | 12.00
0.3 3 2 1.80 4 7.20
Véach thang may
chinh
Ting | Tam vach loai 1 0.85 | 2.1 2 3.57 2 | 7.14
7,8 | Tam vach loai 2 1.41 2.1 2 5.92 1 5.92
Tam vach loai 3 2.35 | 2.9 2 13.63 3 | 40.89
Tam vach loai 4 2.9 2 27.26 1 | 27.26
Tam véch loai 5 . 0.8 2 7.52 1 7.52
San bé tong day 100 33.1 | 14.1 1 466.71 1 [466.71
Dam doc 300x500 31.3 ) 2 25.04 4 1100.16
Dam chinh 300x500 12.9 | 0.4 2 10.32 6 | 61.92
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Dam phu 220x400 12.9 | 0.3 2 7.74 3 | 23.22
Thang bo T1
Chiéu nghi 1.2 1 1.44 4.32
Ban thang 2.04 1 2.45 7.34
855. 61
Cot bién 0.4 3 2 2.40 20 | 48.00
0.3 3 2 1.80 20 | 36.00
Cot giira 0.5 3 2 3.00 12.00
0.3 3 2 1.80 7.20
Véach thang may
chinh
TAm véch loai 1 0.85 | 2.1 2 3.57 2 7.14
Tam vach loai 2 1.41 | 2.1 2 5.92 1 5.92
.| Tam véch loai 3 2.35 3 2 14.10 3 | 42.30
Tang | 141 vach loai 4 4.7 3 2 28.20 1 | 28.20
| Tam vach loai 5 4.7 0.9 2 8.46 1 8.46
San bé tong day 100 26.5 | 14.1 1 373.65 1 |373.65
Dam doc 300x500 31.3 | 0.4 2 25.04 4 1100.16
Dam chinh 300x500 12.9 | 0.4 2 10.32 6 | 61.92
Dam phy 220x400 12.9 | 0.3 2 7.74 2 | 15.48
Thang bg T1
Chiéu nghi 1.2 1.2 1 1.44 3 4.32
Bén thang 2.04 1.2 1 2.45 3 7.34
758.10
Cot 0.4 3.1 2 2.48 20 | 49.60
0.3 3.1 2 1.86 20 | 37.20
San bé tong day 100 6.7 14.1 1 94 .47 94 .47
Ting Da:imchinh220X4OO 13.2 | 0.3 2 7.92 15.84
méi Dam phu 220x400 4.7 0. 2 2.82 11.28
Thang bg T1
Chiéu nghi 1.2 1.2 1 1.44 4.32
Bén thang 2.04 1.2 1 2.45 7.34
220.05

1.6.3 Khéi lwong céng téc cot thép

- Vi€c tinh khéi luong cua cbt thép dua trén ham luong cbt thép gia thiét cho
ting cAu kién do khong ¢ ham lugng thire té cia cdt thép thiét ké cho toan cong trinh.
Viéc gia thiét ham luong cbt thép ciing dugc can ctr trén co so cac cau kién da duoc
thiét ké thép trong phan thiét ké két ciu. Ta c6 ham luong thép gia thiét so bo cho timg
loai cdu kién nhu sau:

+ Cot bién chir nhat:

- Tang haim => tang 3:

w=30%
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- Tang 4 => ting 6
- Tang 7 => ting mai:
+ Cot giita chit nhat: - Tang hAm => tang 3:
- Tang 4 => ting 6
- Tang 7 => ting mai:
+Dam chit nhat
+ San
+ Vach thang may

+ Ban thang cua thang b0

n=25%
n=2,0%
n=30%
n=25%
pn=2,0%
n=15%
pn=1%
u=2%
p=1%

Bang 1-5. Bang tong hop khoi lwong cot thép

. Ham A
s o Lugng cot thép VBT1 | lwong | sé | TOneKL
Tang Tén cau kién X cot thép
A (m3) cot CK
trong 1 m3 bé tong thép (T
A B 1 2 3 4=1*2*3 5 6 7=4*5*6
Cot bién 0.6 0.4 2.2 0.5 3 20 2.37
Cot gitra 0.7 0.5 2.2 0.87 3 4 0.82
Vach thang may chinh
Tam vach loai 1 | 0.85 022 | 35 0.65 2 2 0.2
Tam vach loai 2 | 1.41 0.22 3.5 1.09 2 1 0.17
Tam vach loai 3 | 2.35 022 | 35 181 2 3 0.85
Tam vach loai 4 | 4.7 022 | 35 3.62 2 1 0.57
N san bé tong day 100 23.4 141 | 0.1 32.99 1 1 2.59
izlrf sanbé tong day 100 | 7.05 | 47 | 01 | 331 1 1 | 026
san bé téng day 100 5 141 | 0.1 7.05 1 1 0.55
Dam chinh 300x500 33.1 0.3 0.4 3.64 15 4 1.71
Dam doc 300x500 14.1 0.3 0.4 1.24 15 6 0.88
Dam phu 220x400 14.1 022 | 0.3 0.93 15 3 0.33
Thang bo
Chiéu nghi | 1.2 1.2 |01 0.14 1 3 0.03
Ban thang | 2.04 1.2 0.1 0.24 1 2.5 0.05
11.43
Cot bién 0.6 0.4 4 0.94 3 20 441
Cot gitra 0.7 0.5 4 161 3 4 1.52
Tang | Vach thang may chinh
1 Tam vach loai 1 | 0.85 022 | 21 0.39 2 2 0.12
TAm vachloai2 | 141 | 022 | 2.1 0.65 2 1 0.1
Tam vachloai3 | 2.35 | 0.22 | 3.9 2.02 2 3 0.95
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TAm vach loai 4 | 4.7 022 | 3.9 4.03 2 1 0.63
TAm vach loai 5 | 4.7 022 | 1.8 1.86 2 1 0.29
san bé tong day 100 234 | 141 | 01 32.99 1 1 2.59
san bé tong day 100 7.05 47 | 0.1 3.31 1 1 0.26
san bé tong day 100 5 141 | 0.1 7.05 1 1 0.55
Dam doc 300x500 33.1 03 | 04 3.64 1.5 4 1.71
Dam chinh 300x500 | 14.1 03 | 04 1.24 1.5 6 0.88
Dam phu 220x400 141 | 022 | 0.3 0.93 1.5 3 0.33
Thang bo
Chiéunghi | 1.2 1.2 | 01 0.14 1 4 0.05
Ban thang | 2.04 1.2 | 01 0.24 1 4 0.08
14.51
Cot bién 0.6 04 | 3.6 0.84 3 20 3.96
Cot giita 0.7 05 | 3.6 1.44 3 4 1.36
Véach thang may chinh
Tam vachloai1 | 0.85 | 022 | 2.1 0.39 2 2 0.12
Tam vachloai2 | 1.41 | 022 | 2.1 0.65 2 1 0.1
Tam vachloai3 | 235 | 022 | 35 1.81 2 3 0.85
Tam vach loai 4 | 4.7 022 | 35 3.62 2 1 0.57
. Tém vachloai5 | 47 | 022 | 1.4 1.45 2 1 0.23
ngg sanbétongday 100 | 234 | 141 | 01| 32.99 1 1 259
san bé tong day 100 7.05 47 | 0.1 3.31 1 1 0.26
san bé tong day 100 5 141 | 0.1 7.05 1 1 0.55
Dam doc 300x500 33.1 03 | 04 3.64 1.5 4 1.71
Dam chinh 300x500 | 14.1 03 | 04 1.24 1.5 6 0.88
Dam phuy 220x400 141 | 022 | 03 0.93 1.5 3 0.33
Thang bo
Chiéu nghi | 1.2 1.2 | 01 0.14 1 4 0.05
Bén thang | 2.04 1.2 | 01 0.24 1 4 0.08
13.67
Cot bién 0.5 03 | 28 0.41 2.5 20 1.59
Cot giita 0.6 04 | 28 0.79 2.5 4 0.62
Véach thang may chinh
Tam vachloai 1 | 0.85 | 0.22 | 2.1 0.39 2 2 0.12
. Tam vachloai 2 | 1.41 | 0.22 | 2.1 0.65 2 1 0.1
12% Te‘}m vachloai3 | 2.35 | 022 | 2.7 14 2 3 0.66
TAm vach loai 4 | 4.7 022 | 2.7 2.79 2 1 0.44
Tam vach loai 5 | 4.7 0.22 | 0.6 0.62 2 1 0.1
san bé tong day 100 234 | 141 | 01 32.99 1 1 2.59
san bé téng day 100 8.25 47 | 0.1 3.88 1 1 0.3
san bé téng day 100 5 141 | 0.1 7.05 1 1 0.55
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Dam doc 300x500 331 | 022 | 05 3.64 1.5 4 1.71
Dam chinh 300x500 | 14.1 | 022 | 0.4 1.24 1.5 6 0.88
Dam phu 220x400 141 | 022 | 0.3 0.93 1.5 3 0.33
Dam phu 220x400 331 | 022 | 03 2.18 1.5 1 0.26
Thang bo
Chiéunghi | 1.2 1.2 | 01 0.14 1 2 0.02
Ban thang | 2.04 1.2 0.1 0.24 1 3 0.06
10.33
Cot bién 0.4 0.3 3 0.35 2 20 1.09
Cot giira 0.5 0.3 3 0.56 2 4 0.35
Véach thang may chinh
Tam vachloai1 | 085 | 022 | 2.1 0.39 2 2 0.12
Tamvachloai2 | 141 | 022 | 21 0.65 2 1 0.1
Tam vachloai3 | 235 | 022 | 2.9 1.5 2 3 0.71
Tam vach loai 4 | 4.7 022 | 29 3 2 1 0.47
Tam vach loai 5 | 4.7 022 | 0.8 0.83 2 1 0.13
Téang | san bé tong day 100 234 | 141 | 0.1 32.99 1 1 2.59
7,8 | san bé tong day 100 8.25 47 | 0.1 3.88 1 1 0.3
san bé tbng day 100 5 141 | 0.1 7.05 1 1 0.55
Dam doc 300x500 33.1 03 | 04 3.64 1.5 4 1.72
Dam chinh 300x500 | 14.1 03 | 04 1.24 1.5 6 0.88
Dam phu 220x400 141 | 022 | 0.3 0.93 1.5 3 0.33
Thang bo
Chiéu nghi | 1.2 1.2 |01 0.14 1 2 0.02
Ban thang | 2.04 1.2 0.1 0.24 1 3 0.06
9.47
Cot bién 0.4 0.3 3 0.35 2 20 1.09
Cot giita 0.5 0.3 3 0.56 2 4 0.35
Véach thang may chinh
Tam vachloai1 | 085 | 022 | 2.1 0.39 2 2 0.12
Tamvachloai2 | 141 | 022 | 21 0.65 2 1 0.1
Tamvachloai3 | 2.35 | 022 | 2.9 1.5 2 3 0.71
. Tam vach loai 4 | 4.7 022 | 29 3 2 1 0.47
Tzng Tém vachloai5 | 47 | 022 | 0.8 0.83 2 1 0.13
san bé tong day 100 16.8 | 141 | 0.1 23.69 1 1 1.86
san bé téng day 100 8.25 47 | 0.1 3.88 1 1 0.3
san bé téng day 100 5 47 | 0.1 2.35 1 1 0.18
Dam doc 300x500 33.1 03 | 04 2.91 1.5 4 1.37
Dam chinh 300x500 | 14.1 03 | 04 0.93 1.5 4 0.44
Dam phuy 220x400 141 | 022 | 0.3 0.62 1.5 2 0.15
Thang bo
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Chiéunghi | 1.2 1.2 | 01 0.14 1 2 0.02
Ban thang | 2.04 1.2 0.1 0.24 1 3 0.06
7.36
Cot 0.4 03 | 31 0.35 2 20 1.09
san mai 6.7 | 161 | 01 | 10.79 1 1 0.85
san k§ thudt 4.7 47 |01 2.21 1 1 0.17
.| Dam chinh 220x400 | 4.7 | 0.22 | 0.3 0.31 115 | 8 0.22
Trfl‘gig Dam phu 220x400 141 | 022 | 03 0.93 115 | 2 0.17
Thang bo
Chiéunghi | 1.2 12 |01 0.14 1 2 0.02
Banthang | 2.04 | 1.2 | 0.1 0.24 1 3 0.06
2.59

1.7 Tinh toan may va phwong tién phuc vu thi céng
1.7.1 Chon mdy van chuyén lén cao
1.7.1.1 Can truc thap

- Can truc dugc chon hop 1y 13 dap tng duoc cac yéu cau ky thuat thi cdng cong

trinh, gia thanh ré.

- Nhitng yéu t6 anh huong dén viéc lua chon can truc 1a : mat bang thi cong,
hinh déng kich thudc cong trinh, khdi lugng van chuyén, gia thanh thué may.

- Ta thay cong trinh c6 mit bang thi cong phan than tuong dbi thuan loi, chiéu

dai cong trinh khong qua 16n do do ta co thé chon loai can truc thdp cé dinh, dau thap
quay, thay doz tam véi bang cach di chuyen xe con. Hién nay & nudc ta di co rat nhiéu
don vi cung cap can tryc loai ndy véi wu diém 1 gon nhe, 1am viéc hiéu qua, lap dung

va thao do thuan tién...
* Cdc yéu cdu toi thiéu vé ky thudt khi chon can truc 1a
- Viéc chon can truc cin cr vao diéu kién sau:
- D6 cao nang can thiét cta can truc thap :
H =he + hge+ he + hy
Trong do :

+ ht : d6 cao tai di€ém cao nhat ctia cong trinh ké tir mat dat,

+ hg : khoang cach an toan
+ hg : chiéu cao cua ciu kién
+ hy : chiéu cao thiét bi treo budc,
Vay:H=382+1+2+1,5=427 (m.)
- Tam vé6i yéu cau: R =d + S <[R]

Trong do:

he=38,2m
hy =1,0m
he = 2m.
h;=1,5m.
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d 12 khoang cach 16n nhét tir mép cong trinh dén diém dat ciu kién d= 14,1m
S: 1a khoang cach ngin nhét tir tim quay cta can truc dén mép cong trinh
S>r+(0,5-1)m=38+1=4,8(m)
S=A=05r+Lg+l4=19+2+15=54(m).
R=d+S=14,1+5,4=19,5(m)

* Chon can truc:
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Chwong 1 Ta chon loai cén truc thép POTAIN — P 16A1 c6 céc théng

sé sau day:
Bang 1-1. Bang thong s6 k¥ thuit ciia cin truc thap
Céc thdng sb Pon vi tinh Gia tri
Chiéu cao H m 50
Van téc nang vat m/phut 25
Van téc xe m/phut 90
Chiéu dai tay can Rmax m 33,5
Trong tai nho nhat Q T 3,65
Trong tai 16n nhat Qq T 6

* Tinh toan nang suat can truc thap:
N = Q.Nek. Krai Kig
Trong do:
- Q 1a strc nang trung binh ctia cin truc, ta 1y Q = 4,5( tan)
- K 12 hé sé st dung tai trong, ta léy Ki=0,9
- Kig 1 h¢ s6 str dung thoi gian, ta ldy K;=0,85

- Nk la b chu ky lam viéc trong 1 ca (8 tiéng), tacd n, = %
ck u

- Trong d6: Te = 2.(T1 + T2 + Tquay) + Touoe + Tihao

+ Ty la thoi gian nang (ha) vat tir mat dat 1én tang cao nhat voi khoang cach an
toan d¢ ha vat, khoang cach nang l1a 38,2 + 4,5 =427 (m),

Taco: T,= Hye 42,7 =1,708 (phut)
Vv 25

+ T, 1a thoi gian ha (nang) vt xudng san tang trén cung, khoang cach ha 13 4,5m,

Taco:T,= h_45_ 0,18 (phat)
v 25

+ Taquay 12 thoi gian cho thap quay voi goc qua lon nht trong trudng hop thi cong
bat lgi nhat, goc quay max 1a 120° ta ¢6 Ty = 0,6 phut
+ Thoi gian budc va thao vat 1ay tong cong 1a 5 phit
Thay vao, ta co:
T =2.(1,708 + 0,18 + 0,6) + 5 =10 (phut)
Nex = 480/10 = 48 (1an)
- Nang suét can truc trong 1 cala N =4,5.48.0,9.0,85 =165 (Tén)
1.1.1.2 Thang tai
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Thang tai dugc dung dé van chuyén gach, vira, xi mang, .. phuc vu cho cong tdc hoan
thién.
Xéc dinh nhu cau van chuyén :
- Khéi lugng twdng trung binh mot ting: 83,23m*=Q,=83,23.1,8=149,86 (T).
- Khéi lugng can van chuyén trong mét ca : 149,86/5 = 29,97 (T).
- Khéi luong vita trat cho mot ting 1a: 24,43 m®*= Q, = 24,43.1,6 = 39,089 (T).
- Khéi lugng vira trat cAn van chuyén trong moét ca : 39,089/5 = 7,818 (T).
- Tong khoéi lugng can van chuyén bing vén thing trong mét ca :
29,97 +7,818 = 37,79 (T)
Chon thing tai TP-5 (X953), ¢ cac thong sb k¥ thuit sau:
+ Chiéu cao nang ti da : H= 50 m.
+ Van téc nang : v =0,7 m/s.
+ Stic nang : 0,5 tan.
Ning suat cta thing tai : N = Q.n.8 k.
Trong d6 : Q: Strc nang cua thang tai. Q = 0,5 (T).
ki Hé s6 str dung thoi gian. K;=0,8.
n: Chu ky lam viéc trong mot gio. n = 60/T.
T: Chu ky lam viéc. T=Ty + T,.
T1: Thoi gian nang ha. Ty = 2.42,7/0,7 = 122 (s).
T,: Thoi gian chd bdc xép, van chuyén céu kién vao vi tri.
T, = 5(phat) = 300 (s)
Dodo: T= Ty+ T,=122+300 =422 (s).
N = 0,5.(3600/422).8.0,8 = 27,3 (T/ca).
Vay chon 2 vén thing ¢ ning suat 54,6 tan dap Gmg duoc nhu cau van chuyén.
1.1.2 Chon tram bom béténg
- Tinh cho khéi luong bé tong thi cong 14 16n nhét: Vi = 109,85(m°)
( Khéi lugong bé tong cot, dam, san, cau thang téng 1)
Dung xe KaMaz hiéu SB - 92B véi cac thong s6 ki thuat sau:
Dung tich thung: 6 m*
Két nuée: 0,75 m>
Téc @6 quay thung: 9-14,5 vong/pht
Thoi gian d6 bé tong ra : Tmin = 10 phit
Gia sir quing dudng van chuyén 1a 10 km, vén tdc trung binh 25 (km/h)
Thoi gian van chuyén ctia mot chu ky 1a: ty = (10x2) + 25 = 0,8 (h/chuyén)

S6 chuyén trong mot ca cho mot xe 1a:
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n=0,75x (8 + 0,8 ) = 7,5 (chuyén/xe/ca)

109’855 = 2,44](xe) . Chon 3 xe van chuyén

So6 xe yéu cau la: n=

- Chon may bom bé tong S — 284 A c¢6 thong s ky thuat sau:
- Ning suit yéu ciu : V = 109,85 (m°)

Chon may bom bé tong S — 284 A c6 thong sb k§ thuat sau:

Biang 1-2. Bang thong s6 k¥ thuit ciia may bom

Kich thuéc | Cong suét Duong Kich thudc Na'm% sudt Trong
chat don dong co kinh 6ng Dai (m*/h) luong
Dmax (mm) (KW) (mm) Rong—cao tc tt (®
5,94
100 55 283 204317 40 20 11,93

- Nang sudt thyc té mdy bom : 15 m% h
- SO may bom can thiét :
\% 109,85
n= =

R =115
N.t.k

15.8.0,8

= can chon 2 may bom bé tong S —284 A dam bao

1.1.3 Chon mdy dam béténg
- Pam dui véi nang suét 16n chi dung chu yéu dé dam bétong dam, cot, vach;
Nang suét yéu cu: 62,308 m®/ca
Chon may dam dui n-50 c6 cac thong sd :
- Thoi gian dAm mét vi tri: 30 s (1)
- Ban kinh tac dung: r =30 (cm)
- Chiéu sau 16p dam: A = 25 (cm)
- Ning suét tinh theo dién tich dAm: 30 (m?/h)
- Ning suét tinh theo thé tich ddm: 20 (m%/h)
- Ning suat thyc té ciia may dam:
_ 2kr?A3600 2.0,8.0,32.0,25.3600
t+t, 30+5

N = 3,7(m*/h)

Vé6ik =0,8 : hé s st dung thoi gian
t, =5 (s): thoi gian di chuyén may dam
62,308

=211 (may). Chon 3 méa
378 (may). Che y

SO may dam dui can su dung: n=

- Bé t6ng san khéi luong bétong can dam 16n nhit trong 1 ca 1a V= 43,357m’
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Chon may ddm ban U7 c6 nang suit 25 m%/ ca.
Chon 2 may thi cong .
1.1.4 Chon may trén vira

- Pé phuc vu cong tac x4y, trat ta sir dung vira tron bang may tai cong truong. Ta
chon may tron vira SB-133, c6 cac thong so k¥ thuat sau :

+ Thé tich thung tron : V =100 (I).

+ Thé tich suét liéu : Vg = 80 (I).

+ Nang suit: 3,2 m*/h, hay 25,6 m*/ca
+ Vin tc quay thung : v =550 (vong/phat).

+ Cong suit dong co : 4 KW.

- Vira cho cong tac xdy, trat dugc tinh toan cu thé vé nhu ciu dung 16n nhat
trong ngay trong phan thiét ké tong mit bang xay dung. Cong tac x4y, trat mic du co
khéi luong 16n nhung theo du trii s& dugc thi cong trong thoi gian kha dai (Khoang 15
ngay/cong viéc/tang) nén nhu cau st dung vira 13 khong qua 16n. Viéc chon mdy trén
nhu trén 1 dam bao nhu cau sir dung, Mat khac, may tron c¢& nho c6 tinh linh dong
cao, ¢ thé van chuyén thang 1én cac tang dé phuc vu cong tc xay, trat cla tang do.

1.1.5 Cac may va phwong tién phuc vu thi c6ng khac

- Pé phuc vu cong tac thi cong bétong cbt thép toan khéi, ta can cac st dung cac
loai may khac nhu: May han, mdy cat ubn thép, may kinh vi, may bom nudc...Cac
loai may nay duoc lua chon voi chung loai va sé lugng phul hop véi yéu cau thi cong
trén cong trudng voi gia thiét toan bd may moc ludn dugc trang bi diy di phuc vu
cong tac thi cong.

1.2 Trinh tw va bién phap thi céng phan than
1.2.1 Céng téc trac dac va dinh vi céng trinh

- Cong tac trac dia 1a cong tac rat quan trong dam bao thi cong dung theo vi tri va
kich thude thiét ke Trén co sé hé théng ludi khdng ché mat bang tir qué trinh thi cong
phan ngam, ta tién hanh lap hé truc dinh vi cho cac vi tri can thi cong ctia phan than.
Qua trinh chuyén truc va tinh toan phai duogc tién hanh chinh xac, dam bao dung vi tri
tim tryc. Cac cot moc phai duoc ghi chii va bao vé cin than trong sudt qua trinh thi
cong.

- Ludi khéng ché cao do: Tir hé théng tim truc trén mat b?mg, viéc chuyén truc
1én céc tang dugc thuc hién nhd may thuy binh va thude thép hoac st dung may toan
dac. Viéc chuyén truc 1én tang khi d6 bétong san cd dé cac 16 cho kich thudc 20 x 20
cm. Tu cac 16 cho dung may doi dirng quang hoc dé chuyén toa do cho cac tang, sau
do6 ki€ém tra va trién khai bang may kinh vi.

1.2.2 Ky thuét thi céng béténg cét thép cét, 16i, vach
1.2.2.1 Céng tac cbt thép

3) Cac yéu cau chung ctia cong tac cot thép
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- C6t thép dung phai dung sb hiéu, ching loai, dudong kinh, kich thudc va sb
luong.

- C6t thép phai dugc dit ding vi tri theo thiét ké di quy dinh.

- Vi€e du trlr va bao quan cot thép tai cong truong phai ding quy trinh, dam bao
cbt thép sach, khong han gi, chat luong tot.

- Khi gia cong cat, udn, kéo, han cét thép phai tién hanh dung theo cac quy dinh
voi tung chung loai, duong kinh dé tranh khong lam thay ddi tinh chat co 1y ciia cot
thép. Dung to1, may tuot dé nin thang thép nho. Thep c6 duong kinh 16n thi dung vam
tht cong hodc may udn. San pham gia cong duoc kiém tra theo ting 16 véi sai sb cho

phép
- Céc bo phan lap dung trude khong gay can trd cac bo phan lip dung sau.
4) Bién phép lap dung :

- Sau khi gia cong va sip xép dung chung loai ta ding can tryc thap dua cbt thép
1€n san tang dang thi cong.

- Kiém tra tim, truc cta cot, van chuyén cot thép dén tirng cot, tién hanh lép dung
dan gido, san cong tac.

- Néi cbt thép doc véi thép cho. Chiéu dai ndi budc trong thi cong thudng ldy
30d. Noi budc cot dai theo diing khoang cach thiét ke, sir dung san cong tac dé budc
cot dai ¢ trén cao. Moi noi budc cot dai phai ddm bao chac chan dé tranh lam sai 1&ch,
bién dang khung thép.

- Can bugc san cac vién ké bang bétong co6 rau thép vao cac cot dai dé dam bao
chiéu day 16p bétong bao vé, cac diém ké cach nhau 60cm.

- Chinh tim c6t thép sao cho dat yéu cau dé chuan bi 1ap dung van khudn.
1.2.2.2 Cong tac van khubn
5) Cac yéu cau chung ctia cong tac van khudn
- Pam bao dang hinh dang, kich thudc cau kién theo yéu cau thiét ké.
- Pam bao do bén viing, 6n dinh trong qua trinh thi cong.

- Pam bao do kin khit dé khi do bétong nude ximang khong bi chdy ra gy anh
huong dén cuong do cia bétong.

- Lip dung va thao d& mot cach dé dang.

6) Bién phap lip dung

- Tat c4 cac phan van khudn, da gido khi lap dung déu c6 méc tric dac xac dinh
tim cot cho cong tac lap dung. Trudc khi lap dat phai kiém tra d¢ viing chac cua keét
cau bén dudi.

- Van chuyén van khuon, cdy chong 1én san ting bang can truc thap sau d6 van
chuyén ngang dén vi tri cac cot.

- Lap ghép céac tam van thanh v61 nhau thong qua tam goc ngoai, sau do tra chot
ném dung bua go nhe vao chdt ném dam bao chac chan. Van khudn cot dugce gia cong
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ghép thanh hop 3 mat, roi lap dung vao khung cot thép dd dung xong, dung day doi dé
diéu chinh vi tri va d6 thang dimg rdi dung cay chong de chéng d& van khuén sau d6
bat dau 1ap van khudn mat con lai. Dung gong thép dé c¢b dinh hop van khuon, khoang
cach giita cac gong dit theo thiét ké.

- Can ctr vao vi tri tim cot, truc chuan dd danh déu, ta chinh vi tri tim cot trén mat
bang Sau khi ghép van khuon phai kiém tra d¢ thang dung cua cot theo hai phuong
bang qua doi. Dung cdy chéng xién va diy neo ¢ tang do diéu chinh dé giit 6n dinh
cho véan khuén cot. Vi cot giita thi dung 4 cdy chdng ¢ 4 phia, cac cot bién thi chi
chdng duoc 3 hodc 2 cay chdng nén phai sir dung thém day neo c6 ting-do dé ting do
on dinh. Di v6i cot 16m, vach cb thé sir dung céic thanh neo va thanh chéng trong dé
dam bao d6 virng chéc cua van khuén.

- Khi ldp dung van khudn chi y phai dé chira cira d6 bétong va cira vé sinh phuc
vu cong tac thi cong bétong.

- Thao d& van khuon cot: van khudn cdt chi chiu tai trong ngang 16n khi bétong
chua ninh két nén sau khi d6 bétong dugc khoang 2-3 ngay co thé cho thao d& dé luan
chuyén. Trinh ty thao d& ngugc voi khi lap van khudn: Thao cdy chong, ting do, thdo
gong cot va thao cac tim van khuon. Qua trinh thao d& phai dam bao khong lam anh
huong t6i cot da do bétdng, dam bao an toan khi thdo cac tim van khudn trén cao.

1.2.2.3 Cbng tac bétdng
7) Céc yéu cau chung cta cong tac bétong

- Bétong cot, vach thang dung bétong thuong pham M300, van chuyén ti cong
trinh bang xe chuyén dung. Tir d6, bétong duoc van chuyén 1én san cac tang trong
trong céc thing d6 khoang 1m?® nhd cén truc thap. Qua trinh van chuyén phai dam bao
thoi gian gi6i han, chit lugng va do sut bétong. Trude khi thi cong, béténg phai duoc
kiém tra vé chat lugng, do sut, cip phdi...dam bao diing thiét ké va chat luong cam két
trong hop dong cung ng.

8) Phéan khu bétong

- Do khéi luong thi cong bétdng cot, vach cho mdi tang khoang 100 m3 1a kha
lom. Mat khac viéc thi cong d6 bétong bang can truc chi cho phep thuc hién mdi ca do
khoang 35 m® bétong (Tinh toan chi tiét ning sudt cua can truc s& dugc trinh bay trong
phan chon may thi cong). Do do, ta phan h¢ cot, vach thanh 3 phan khu voi cac ranh
gl(n nam giira truc 2,3 va truc 4,5. Khi do, khéi lwong bétong mdi phan khu khoang 30
m?, dam bao thi cong trong 1 ca cua can truc thap

9) Bién phap d6 bétong cot, vach

- Toan bo hé thong cbt thép, van khudn phai duoc nghiém thu trude khi do
bétong.

- V& sinh toan bd van khuon trude khi do. B tri hé théng gido thao tac va san
cong tac phuc vu cho tung vi tri do.

- Cot vach ¢6 chiéu cao khong 16n (Khoang 3m), tién hanh d6 lién tuc bang cén
tryc. Do khéi luong bétong 1 phan khu nho, c6 the d6 hoan toan trong 1 ca. Nang suat
clia can truc dam bao diéu nay. Viéc d6 dugc tién hanh tir dau cot nho cac dng d6 mém
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lap truc tlep tir thung chira. Bétong cdt dugce d6 thanh ting 16p day 30 + 40 (cm) sau
d6 dugc dam k¥ bang dam dui. Pam xong 16p ndy méi duge d6 va dam 16p tiép theo.

10)Pam bétong

- Bétong cot duoc db thanh timg 16p day 30 + 40 (cm) sau d6 duge dam k¥ bang
dam dui. Pam xong 16p nay mdi duge do6 va dam 16p ti€p theo. Khi dam, 16p bétong
phia trén phai an sau xudng 16p bétong dudi tir 5 + 10 (cm) d€ lam cho hai 16p bétong
lién két véi nhau.

- Khi ntit dAm ra khoi bétong phai rit tir tir va khéng duoc tit dong co trude va
trong khi rut dam, lam nhu vay s€ tao ra mdt 10 rong trong bétong.

- Khong dugc ddm qua lau tai mot vi tri, tranh hién tuong phan tang. Thoi gian
dam tai mot vi tri < 30s. Pam cho dén khi tai vi tri ddm néi nudc xi mang bé mat va
thay bétong khong con xu hudng tut xudng nira 1a dat yéu cau.

- Khi dam khong duogc bo sot va khong dé qua ddm cham vao cot thép 1am rung
cOt thép phia sau noi bétong dang bat dau qué trinh ninh két dan dén lam giam luc
dinh gitta thép va bétong.

11)Bao dudng bétong

- Sau khi d6, bétong phai dugc bao dudng trong diéu kién nhiét do va d6 am
thich hop.

- Bétong méi d6 xong phai duoc che chin dé khong bi anh hudng cta ning mua.

- Bétong phai duoc giit Am it nhat 13 bay ngay dém. Hai ngay dau dé giit do am
cho bétong thi cr hai gid tudi nude mot 1an, lan dau tudi nude sau khi d6 bétong 4 +7
gi0, nhitng ngay sau 3 +10 gio tudi nudc mot lan tuy thude vao nhiét do cia modi
truong.

1.2.3 Ky thuéat thi céng béténg cét thép toan khéi dam, san
1.2.3.1 Coéng tac van khubn

- Sau khi d6 bétdng cot xong 1-2 ngay ta tién hanh thao d& van khudn cot va tién
hanh 1ap dung van khudén dam san.

- Trudc tién ta dung hé san cong tac dé thi cong lip dung van khuon san. Pat cac
thanh da ngang lén dau trén ctia cdy chong don, cd dinh cac thanh da ngang bang dinh
thép, lap van ddy dam trén nhiing xa gb d6 (khoang cach bo tri xa gé phai ding voi
thict ke).

- Piéu chinh tim va cao trinh ddy ddm dung voéi thiét ké .

- Tién hanh lap ghép van khuon thanh dam, lién két voi tAm van ddy bang tim
gbc ngoai va chot ném .

- 6n dinh van khuén thanh dam bang cac thanh chdng xién, cac thanh chéng xién
nay dugc lién két voi thanh da ngang bang dinh va cac con ké gitt cho thanh chong
xién khong bi trugt. Tiép do tién hanh lap dung van khuon san theo trinh tu sau:

+ it cac thanh xa gd 1én trén cac kich dau cta cay chdng to hop (gido pal), cb
dinh céc thanh xa g6 bang dinh thép.
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+ Tiép d6 lip céac thanh da ngang 1én trén cac thanh xa gd v6i khoang cach 60cm.

+ Lap dat cac tam van san, lién két bang cac chot ném, lién két vdi van khuon
thanh dam bang cac tam gbc trong dung cho san.

+ Diéu chinh cbt va d6 bang phing cua xa gd, khoang cach cac xa g phai dung
theo thiét ké.

+ Kiém tra d6 6n dinh cta van khuon.

+ Kiém tra lai cao trinh, tim cbt ctia van khudén dam san mot 1an nita.
+ Céc cdy chdéng dam phai dugc gidng ngang dé dam bao d6 6n dinh.
- M6t sd yéu cau khi ldp dung van khuén:

+ Van chuyén 1én xudng phai nhe nhang, tranh va cham x6 diy lam van khuon bj
bién dang.

+ Van khuon dugc ghép phai kin khit, ddm bao khong mat nudc xi ming khi d6
va dam bétong.

+ Pam béo kich thuée, vi tri, s6 lugng theo ding thiét ké.

+ Phai 1am vé sinh sach s& van khuon va trude khi lip dung phai quét mot 16p
dau chong dinh dé cong tac thdo d& sau nay dugc thuc hién dé dang.

+ Cot chdéng duoc gidng chéo, giang ngang du sd luong, kich thudce, vi tri theo
dang thiét ké.

+ Cac phuong phap lap ghép van khuon, xa g0, cot chong phai dam bao theo
nguyén tic don gian va dé thao. Bo phan nao can thao truée khong bi phu thude vao
bd phan théo sau.

+ Cot chéng phai duoc dua trén nén viing chéc, khong truot. Phai kiém tra d6
virng chac cta van khuon, xa go, cot chong, san cong tac, duong di lai ddm bao an
toan.

1.2.3.2 Céng tac cbt thép
12) Yéu cau k¥ thut :

- Khi d4 kiém tra viéc lip dung van khudén dam san xong, tién hanh 1ip dung cbt
thép. Can phai chinh cho chinh xac vi tri cot thép trude khi dat vao vi tri thiét ké.

- P61 véi cot thép dam san thi dugce gia cong ¢ dudi trude khi dua vao vi tri can
lap dung.

- Cbt thép phai str dung dang mién chiu lyc ma thiét ké da quy dinh, dam bao c6
chiéu day 16p bétdong bao v¢ theo dliing thiét ké.

- Tranh dim bep cbt thép trong qua trinh 1ip dung cdt thép va thi cong bétong.
13) Lép dung cbt thép thudng
- Cot thép dam duoc dit trude sau do dat cot thép san.

- Pat doc hai bén dam hé thong ghé ngya mang cac thanh da ngang. Dit cac
thanh thép cau tao 1én céac thanh da ngang d6. Ludn c6t dai dugc san thanh tung tam,
sau d6 ludn cot doc chiu lyc vao. Tién hanh budc coét dai vao cot chiu luc theo diung
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khoang cach thiét ké. Sau khi budc xong, rit da ngang ha cdt thép xudng van khudn
dam.

- Trudce khi lap dung c6t thép vao vi tri can chi ¥ dit cac con ké co chiéu day
bang chi¢u day l6p bétong bao vé dugc dic san tai cac vi tri can thiét tai day van
Khuon.

- C6t thép san duoc lip dung truc tiép trén mat van khuon. Rai cac thanh thép
chiu mé men duong trude budc thanh ludi theo dung thict ké , sau do 1a thép chiu mo
men am va cot thép cau tao cua no. Can co6 san cong tadc va han ché di lai trén san dé
tranh dam bep thép trong qua trinh thi cong.

- Sau khi 1dp dung cbt thép san phai ding cic con ké bang bétong co gin rau thép
c6 chicéu day bang 16p bétong bao vé va budc vao mat ludi cua thép san.

14) Lap dung c6t thép tng luc trude cho san :

- Trude hét tién hanh 13p dung cot thép thuong 16p dudi san theo céch da trinh
bay & trén. Cac ludi thép nay sau khi lap dat phai dam bao 6n dinh, khong vong hay xé
dich. Cac thanh thép thudng c6 dudng kinh va khoang cach theo dung thiét ké (¢10
a250 & nhip, gbi trung gian va bo sung xen k& ¢12 a250 & gdi bién).

- Lap diit cdc ban dé neo theo dung vi tri thiét ké bang cach han vao ludi thép
dudi san hodc dung cac gia dd gian tiep han gitr. Cac ban d€ neo nay dam bao khong
x€ dich ra khdi vi tri thiét ke, bat clr sai s6t nao cling anh hudng nhiéu dén chat lugng
thi cong san.

- Toan by qua trinh trén dugc thuc hién nhd mot to chuyén moén va chiu sy giém
sat chat ché cua can bd k¥ thuat c6 nang luc. Viéc thuc hién cac cong tac trén phai tién
hanh trén cac san cong tac bang go dé tranh va cham vao c6t thép da lap dung.

- Sau khi lép dung, cot thép phai dugc nghiém thu can than trude khi quyét dinh
do bétdng san.

15) Nghiém thu va bao quan cot thép di gia cong:

- Viéc nghiém thu c6t thép phai 1am tai chd gia cong

- Néu san xuat hang loat thi phai lay kiéu xac suat 5% tong san pham nhung
khong it hon nim san pham dé kiém tra mit ngoai, ba mau dé kiém tra méi han.

- C6t thép da dugc nghiém thu phai bao quan khong dé bién hinh, han gi.

- Sai s6 kich thude khong qua 10 mm theo chiéu dai va 5 mm theo chiéu rong két
cau. Sai léch vé tiét dién khong qua +5 va -2% tong dién tich thép.

- Nghién thu van khuon va cot thép cho dung hinh dang thiét ké, kiém tra lai h¢
thong cay chong ddm bao that 6n dinh mai tién hanh d6 bétong.
1.2.3.3 Cong tac bétdéng

16)Phuong phép thi cong bétong dam san toan khéi

- Toan bd dam san cia cong trinh tir san tang trét (cot +£0.00) dén san tang mai
(cot +38.4) déu str dung bétong thuong pham va dé bang bom bétdong tinh. Do cong
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trinh c6 chiéu cao 16n nén viée thi cong cic san tang cao gip nhiéu kho khin do cong
suat cua bom khong phat huy duoc toan bd kha nang.

- Phan khu bétong dam san: do khéi lwong bétong dam san ctia mot tang 13 twong
d6i 16n so véi nang suit cia may bom va viée cung cip bétdng thuong phim (khoang
300 m®). Mat khac do didu kién chi duoc tién hanh dé bétdng vao ban dém nén 1 ngay
chi cho phép may bom lam vi€c 1 ca. Sau khi tinh toan nang sut cu thé clia may bom
bétong (trinh bay trong phan chon may thi cong), du kién bétong dam san dugc chia
1am 2 phan khu déu nhau, thi céng trong 2 ngay. Khéi luong bétong ciia mdi phan khu
dam bao khong vuot qua ning suit cia may bom. Viéc xu ly mach ngung thi cong
tuong tu nhu phan thi cong bétong mong va san tang ham. Tuy nhién can cha ¥ bao vé
duong cap tng luc trude da cd dinh dé khong 1am sai 1éch cap so véi thiét ké.

17)Yéu cau ddi véi vira bétong
* Yéu cau vé chét luong vira bétong
- Vita bétong phai duoc tron déu va dam bao dong nhat thanh phan.

- Phai dat duoc ma’gc thiét ké: V@t liéu ’phétri dtng chung loai, phai sach, phai dugc
can dong dung thanh phan theo yéu cau thiét ké.

- Thot gian tron, van chuyén, do, ddm phai duoc rat ngan, khong dugc kéo dai
thoi gian ninh két ciia xi mang.

- Bétong phai c6 d¢ linh dong (do sut) dé thi cong, dap tng dugc yéu cau két cau.
D61 voi bétong thuong pham do6 bang bom, dd sut yéu cau khoang 12-14 cm

- Phai kiém tra ép thi nghiém nhitng mau béténg 15 x 15 x 15(cm) dugc dic ngay
tai hién truong, sau 28 ngay va duoc bao dudng trong diéu kién twong ty nhu bao
dudng bétong trong cong truong cé su ching kién cta tat ca cac bén. Quy dinh cit 60
m? bétong thi phai duc mot td ba mau.

- Cong viéc kiém tra tai hién truong, nghia 1 kiém tra ham luong nudc trong
bétong bang cach kiém tra do syt theo phuong phap hinh chép cut . Gom mdot phéu
hinh nén cut dit trén mot ban phang duoc ¢b dinh bai vit. Khi xe bét()ng dén nguoi ta
lay mot it bétong do vao pheu dung que sit choc khoang 20 + 25 lan. Sau d6 thao vit

nhac pheu ra, do d sut xuong cua bétong. Khi do sut cua bétong khoang 12-14 cm la
hop 1y d6i voi bétong thuong pham d6 bang bom.

- Giai doan kiém tra do sut néu khong dat chat luong yéu cau thi khong cho db
do c6 thé gay hong hoc cho may bom. Néu giai doan kiém tra ép thi nghiém khong dat
Yéu cau thi bén cung bétdng phai chiu hoan toan trach nhiém.

* Yéu cu vé van chuyén vita bétong :

- Phuong tién van chuyén phai kin, khong duoc lam ro ri nude xi ming. Trong
qua trinh van chuyén thung tron phai quay vai toc do theo quy dinh.

- Tuy theo nhiét d6 thoi diém van chuyén ma quy dinh thoi gian van chuyén cho
phép. ¢ nhiét do: 200 +300C thi t < 45 phat, 100 + 200C thi t < 60 phdt.Tuy nhién
trong qud trinh van chuyén cd thé xdy ra nhiing truc trac, nén dé an toan c6 thé cho
thém nhirng phu gia déo dé lam tang thoi gian ninh két ctia bétong cd nghia 1a tang
thot gian van chuyén.
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- Khi xe tron bétong toi cong truong, trude khi dd, thung tron phai duoc quay
nhanh trong vong mot phut réi méi duogc d6 vao thung.

- Phai c¢6 ké hoach cung ung du vira bétong dé do lién tyc trong mot ca. Viée tinh
toan dya trén nhu cdu dung bétong, kha nang cung cip cla xe va nang sut c6 thé dap
mg cliia may bom. Viéc tinh toan cu thé dugc trinh bay trong phan chon mdy va
phuong tién thi cOng.

18) Thi cong bétdng :
- Dung vita xi ming dé rira 6ng van chuyén bétong trude khi do
- Xe bétong thuong pham lui vao va trit béténg vao may bom di chon

- Ngudi diéu khién giit voi bom dimg trén san tang vira quan sat vira diéu khién
vi tri dat voi sao cho hop véi cong nhan thao tdc d6 bétong theo hudng do thiet ke,
tranh don bétong mdt chd qué nhiéu.

- P bétong theo phuong phap do tir xa vé& gan so voi vi tri tiép lidu. Trudce tién
do bétong vao dam. Hudng d6 bétong dam theo hudng d6 bétdong san, do tur truc D dén
truc A va do dén dau ta tién hanh kéo ong bétong d6 dén do.

- BO tri ba cong nhan theo sat voi do va dung cao san bétong cho phang va déu.

- P duoc mot doan thi tién hanh dam, dam bétong dam béng dam dui va san
bang dam ban. Cach dam dam dui da trinh bay & cac phan trudc con dam ban thi tién
hanh nhu sau:

+ Kéo dim tir tir va dam béo vj tri sau géi 1én vi tri trude tr 5-10cm.

+ Pam bao gio thdy vita bétong khong sut lun 1d rét va trén mat ndi nude xi
mang thi thoi tranh dam mot cho lau qua bétdong s€ bi phan tang. Thong thuong tién
hanh dam khoang 30-50s.

+ Thao tac dam bétong tai khu vuc dau neo duoc thuc hién mot cach can than dé
vira dam bao d9 dac chac ctua bétong va khong lam xé dich cac by phan neo va thép
ung lyc trudc.

- Sau khi d6 xong mot xe thi lti xe khac vao do ti€p. Nén bo tri xe vao do va xe
do xong di ra khong bi vudng mac va dam bao thoi gian nhanh nhat.

- Cong tac thi cong bétdng cir tuan tu nhu vy nhung van phai dam bao cac diéu
kién sau:

+ Trong khi thi cong ma gip mua van phai thi cong cho dén mach nging thi
cong. Di¢u nay thuong gdp nhat la thi cong trong mua mua. Néu thi cong trong mua
mua can phai c¢6 cac bi¢n phap phong ngira nhu thoat nudc cho bétong da do, che chan
cho bétong dang do6 va céc bai chira vat liéu.

+ Néu dén gio nghi hodc gip troi mua ma chua do t6i mach nging thi cong thi
van phai d6 bétong cho dén mach ngimg méi dugc nghi. Tuy nhién do cong suat may
bom rat 16n nén ta khong b tri mach ngimg ma d6 lién tuc cho toan san

+ Mach ngimg (néu can thiét) can dit thang ding va nén chuin bj cc thanh van
g0 dé chan mach ngurng; vi tri mach ngirng nam vao doan1/4 nhip san.
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HUONG DO BE TONG
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Hinh 1-2. Nguyén tic dam dui
+ Tinh toan sb lugng xe van chuyén chinh xac dé tranh cho viéc thi céng bi gian
doan.

+ Khi d6 bétong ¢ mach ngung thi phai lam sach bé mit bétdng cil, tudi vao do
nudce hd xi mang rdi méi tiép tuc do bétong méi vao.

- Sau khi thi cong xong can phéi rira ngay cac trang thiét bi thi cong dé dung cho
cac lan sau tranh dé vira bétong bam vao lam hong.

19)Cong tac bao dudng bétong dam san :

- Bétong sau khi do tir 10+12h dugc bao dudng theo tidu chuan Viét Nam 4453-
95. Can chu y tranh khong cho bétong khong bi va cham trong thoi ky dong ctng.
Bétong duoc tudi nudc thuong xuyén dé gitt d6 am yéu cau. Thoi gian bao dudng
bétong theo bang 24 TCVN 4453-95. Viéc theo ddi bao dudng bétong dugc cac ki su
thi cong ghi lai trong nhat ky thi cong.

- Bétong phai duoc bao dudng trong diéu kién va d6 am thich hop.

- Bétong mai (16 xong phai dugc che chian dé khong bi anh hudng cta ning mua.
Thoi gian bat dau tién hanh bao dudng:

+ Néu troi nong thi sau 2 + 3 gio.

+ Néu troi mat thi sau 12 + 24 gio.

- Phuong phép bao dudng:

+ Tudi nude: bétong phai duge giit am it nhat 14 7 ngay dém. Hai ngdy dau dé
gitt d0 am cho bétong cur hai gio tudi nudc mot 1an, lan dau tudi nude sau khi do
bétdng 4 + 7 gid, nhitng ngay sau 3 + 10 gio tudi nude mdt lan tuy thudc vao nhiét do
moi truong (nhié¢t do cang cao thi tudi nudc cang nhiéu va nguoc lai).

+ Bao dudng bing keo: loai keo pho bién nhit 1a keo SIKA, sir dung keo bom 1én
bé rpét lgét céu}, n6 lam giam sy mat nudc do boc hoi va ddm bao cho bétdong cd dugce
do am can thiét.

- Viéc di lai trén bétdong chi cho phép khi bétong dat 25% cuong do (mua he tur 1
+2 ngay, mua dong khoang 3 ngay).

20)Thao d& van khuon :

- D6 dinh cua vira bé tong vao van khuén tang theo thoi gian, vi v@y phai thao
van Khuon khi bé tong dat cuong do can thiet.
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- Thoi gian thdo van khuon khong chiu lyc trong vong 1-3 ngay, khi bé tong dat
cuong d6 25 Kg/em?,

- Thot gian thao van khuon chiu lyc cho phép khi bé tong dat cuwong do theo ty
1€ phan tram so véi cuong do thiét ké nhu sau:

- Vé6i ddm, san nhip nhé hon 8 m thi cho 25°C, tra biéu dd biéu thi sy ting cudng
do cua bé tong theo thoi gian va nhiét dJ ta lay thoi gian thdo van khuon chiu luc cua
san la 10 ngay.

- Theo quy dinh vé thi céng nha cao ting phai luén c6 mét tang gido chdng. Do
do6 thot gian thao van khudn chiu lyc phu thudc vao toc do thi cong cong trinh.

- V61 cong trinh st dung cong nghé van khuon hai tang rudi thi van khudn dugce
thdo d& nhu sau:

+ Gii lai toan bo da gido va cot chong & tAm san ké dudi tim san sap d6 bétong.

+ Thao do toan bo cop pha ting cach tang méi d6 bétong n-2 sau d6 dung ciy
chéng don chéng lai s6 cAy chdng lai bang 1/2 sb cdy chéng ban dau.

+ Khi thao van khuon khong dugc phép gia tai & cac tang trén.

+ Viéc chat tai ting phan 1én két cdu sau khi thao d& cop pha da giao can duoc
tinh toan theo cudng do bétong da dat, loai két cau va cac dic trung vé tai trong dé
tranh cac vét nit va cac hu hong khac d6i voi két cau.

+ Viéc chét tai toan bo 18n cac két cau da d& cép pha da gido chi dugc thuc hién
khi bétong da dat cuong do thiét keé.

- Quy trinh thdo d& van khudn nhu sau:

+ Pau tién ta ndi cac chét dinh ciia cay chong t6 hop ra.

+ Tiép theo d6 1a thao cac thanh xa gd doc va cac thanh da ngang ra.
+ Sau d6 dung thao cac chdt ném va thao cac van khuén ra.

+ Sau cung la thao cay chéng t6 hop (cach thao cay chdng to hop da trinh bay &
phan cay chong t6 hop).

- Cac chu y trong qua trinh thdo da:

+ Sau khi thao cac chdt dinh ciia cay chong va cac thanh xa go doc, ngang ta can
thao ngay van khu6n chd d6 ra, tranh thao mot loat cac cong tac trude rdoi moi thao van
khuén. Diéu nay rat nguy hiém vi ¢ thé van khudn sé& bi roi vao dau gay tai nan.

+ Nén tién hanh tuan ty cong tac tho tir dau ndy sang dau kia va phai co d6i van
khudn tham gia hudng dan hodc tryc tiép thao.

+ Théo xong nén cho nguoi ¢ dudi d& van khudn tranh quing quat xudng san
lam hdéng san va cac phu kién.

+ Sau cung 1a xép thanh timg chdng va dung chung loai dé van chuyén vé kho
hodc di thi cong noi khac dugc thuan tién dé dang.

21) Stra chira khuyét tat trong bétong:
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Trong thi céng bétong cbt thép toan khdi, sau khi di thdo d& van khuodn thi
thuong xay ra nhitng khuyén tat sau

* Hién tuong rd bétong :

- Céc hién tugng r6:

+ RS mit: RS ngoai 16p bao vé cdt thép.

+ R sau: RS qua 16p cbt thép chiu luc.

+ Rd thau subt: 10 xuyén qua két cau.

- Nguyén nhan: do van khuon ghép khong khit lam ro ri nuéc xi mang. Do vira
bétong bi phan tang khi d6 hodc khi van chuyén. Do dam khong k¥ hodc do d6 day cua
16p bétdong d6 qua 1én vugt qua anh hudng cua dam. Do khoang céach gitra cac cot thép
nhd nén vira khong lot qua.

- Bién phép sua chira:

+ Pbi v6i 16 mat: Dung ban chai sit tiy sach cac vién da nam trong ving rd, sau
do dung vira bétong s61 nho mac cao hon mac thiét ké trat lai xoa phang.

+ Doi véi 16 sau: Dung duc sat va xa beng cdy sach cac vién da nam trong ving
10, sau do ghép van khudn (n€ucan) do vira bétong s61i nhd mac cao hon mac thiét ke,
dam k§.

+ Pbi v6i rd thau sudt: Trude khi sira chita can chong dd két ciu néu can, sau do
ghép van khuon va do bétong mac cao hon mac thiét ke, dam k.

* Hién tuong tring mit bétong :

- Nguyén nhan: Do khong bao dudng hodc bao dudng it nude nén xi ming bi mat
nudc.

Bién phap sira chira: Pap bao tai cat hodc mun cua, tudi nude thuong xuyén tir 5
+7 ngay.

* Hién tuong nut chan chim :

- Khi thao van khudn, trén bé mit bétong c6 nhitng vét ntt nho phat trién khong
theo hudng nao nhu vét chan chim.

- Nguyén nhan: Do khong che mit bétdng méi d6 nén khi troi ning to nudc bde
hoi qua nhanh, bétong co ngdt lam nut.

- Bi¢n phap stra chita: Dung nudc xi mang quét va trat lai sau do6 phu bao tai tudi
nudc bao dudng. Co thé dung keo SIKA, SELL .. bang cach v¢ sinh sach sé r61 bom
keo vao.

1.3 Céng tac xay trat lang, l1ap dién nwéc
1.3.1 Cong tac xay

Tién hanh xdy cach tang, khi d6 bé tong + lap ghép tang 3 thi xay tuong ting 1 .
Vat liéu duoc tap ket gon phia trudc cong trinh tranh cén tré cac cong tac khac. Khi
xay phai lam dung qui pham va theo thiét ké qui dinh, phai c6 dan gido khi 1én cao
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Trong khi xay tuong can két hop cac ban v& lién quan, két hop chén khung cira(
cua c6 khung bao) dé tién dg thi cong nhanh va hop ly nhat.

1.3.1.1 Gidi thiéu

Két cau gach da la mot loai két cau duoc tao thanh do lién két cac vién gach va
da v61 nhau. Khi vita dong ctirng tao thanh mot khoi chung nhat cung chiu luc.

Vi gach da la vat liéu c6 kha nang chiu nén tot, kha nang chiu kéo udn, cat kém.
Nén két cau gach da chu yéu dung trong két cau chiu nén.

Céc vu diém cua két ciu gach da:

+ Khai thac dé va c¢6 & moi noi

+ Kha ning chiu nhiét 16n, cach am t6t

+ Két cAu gach da so vdi két cau khac thi d6 bén t6t hon va it bi pha hoai do
thién nhién.

+ Tao ra dugc nhiéu loai hinh déng kién triic phong phu

Nhuoc diém cua két cau gach da:

+ Kha nang chiu luc khong 16n so voi bé tong, vi kha nang chiu luc han ché do
do kich thude cau kién 16n lam tang tai trong cong trinh.

+ Kha nang chong rung dong kém
+ Kha nang chiu uon, chiu kéo, chiu cat nho
+ Kha nang co gidi kho, cong viéc nang nhoc

Cong tac xdy dugc tién hanh sau khi di thao van khudn, kich thudc tudng xay
do trac dia xac dinh va vach dau. Tuong xay nam trén dam, khi twong dai phai co6 thép
gia cuong. Khoi xay cach dam, tuong cdt ( 2cm ) khodng hd sau nay dugc bom keo.

1.3.1.2 Nguyén tac xay

Gach d4 chi chiu nén tét do d6 phai chbng lai udn hay truot vi vay mat phang
truyén va chiu luc phai phang, mat 16p cit phai vudng goc véi luc cit.

- Cac yéu cau ky thuat

+ Cac mit nam cia vién gach phai phiang, dam bao dam bao vudng goc véi
phuong cua luc tac dung vi gach chi chiu nén tot.

+ Cac miat phang phan cach gita cac vién gach phai vudng goc véi mat 16p xay
va mat phang ngoai khoi xay va dong thoi phai song song voi mat phang ngoai khoi
xay con lai.

+ Khoéng dugc xdy trung mach tranh hién tugng lun, nit do tai trong khong
truyén tur phan nay sang phan khac ctia khoi xay.

+ Ngoai ra khbi xdy con phai dam bao cac yéu cau:
Chiéu ngang phai bang phang.
Chiéu dung phai thing.

Goc xay phai vuong.
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Khéi xay phai ran chic.
- Cac kiéu xay gach:
+ Khdi xay dic.
+ Khdi xdy giam nhe trong luong.
+ Khdi xay op mit.
- K¥ thuat xay gach:
Qua trinh thao tac trong k¥ thuat xay gdm:
+ Cang day xay.
+ Chuyén va sép gach.
+ Réi vira.
+ Dat gach 1én 16p vira da rai .
+ Do va chat gach .
+ Kiém tra 16p xay.
+ Miét mach.
1.3.2 Cong téac tréat
1.3.2.1 Chuan bi mét bang trat:

Chat luong cua vira trat phu thudc vao viéce chuan bi bé mat trat, bé mat trat, bé
mat trat dap ing cac yéu cau sau:

+ B& mit phai dam bao dé 16p vira trat lién két tét.

+ B& mat phai dam bao phang dé 16p vita trat c6 chiéu day dong déu.

+ B& mat phai dam bao cing 6n dinh va bat bién hinh.

+ Bé mait trat phai dam bao sach s&, nham dé cho 16p vira trat bam chat vao.
Chuan bi mat tuong gach :

+ Tudng phai kho méi tién hanh chuan bi mat trat

+ Xay mach 10m sau tir 1-1,5 cm, tao nham cho cac bd phan

+ Chit gach tao phing

+ Vét 16m nho hon 4cm thi chén lugi thép @ 1. Néu vét 16m 16n hon 7 cm thi
xay chén gach sau d6 doi kho ro61 moi trat .

+ V& sinh bé mit trat cho hét réu mdc, ddu m&, vao mua hé tudi nude cho tran va
tuong trude khi trat 1-2 ngay.

1.3.2.2 Vira trat va pham vi str dung:
- Vira tam hop:

Cat, voi nhuy@én, xi ming thuong ding mac 25, 50, 75 1a cha yéu. Dung dé trat
tran , trat tuong am udt nhe.

Céch tron : xi mang, cat tron kho sau d6 d6 nudc voi vao.
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- Vira xi mang;:

La hon hop cua cat xi mang va nudc. Thuong dung mac 50, 75 trat khu vuce tiép
xuc véi nude, trat bé phdt, bé nude. Tron téi dau dung dén do.

- Vira thach cao:

Tron 10 kg bot thach cao cung v&i 6-7 1it nudc cho thanh hon hop sét sau d6 tron
cung vo&i cat. Thuong dung mac 25, 50 dong két nhanh tron dén dau dung dén do .

Vira thach cao dung dé san xudt cac chi tiét trang tri, dé den, dé cot , truong hop
nay khong cho céat chi cho vira thach cao.

1.3.2.3 Phuong phap trat:
Céc 16p trat:

Trat day tr 10-15 mm thi trat mét 16p
Trat day tr 15-20 mm thi trat hai 16p
- Trat day tor 20-30 mm thi trat ba 16p

- bat moc:

Ta phai dat mdc cho bé mit trat dé dam bao do phéng bé mit. C6 cac cach dit
moc nhu sau:

+ Pt mbc bang dinh thép

+ Pat moc béng cot vira

+ Pit mdc bang cac thanh gd

+ Pat mdc cho tran

- Céch trat :

+ Dung cu: bay, ban xoa, thuéc, nivo, choi...

+ Pat mdc xong tién hanh trat, trat 16p chuan bi co tac dung tang cuong sy lién
két bé mit trat v6i 16p dém trat bang phuong phéap vay bay, vay gio thanh 16p méong
trén bé mat tudng hodc tran can xoa.

+ Trat 16p dém khi 16p chuan bi da dong ctng.

+ Vay nudc trén bé mit tudng trude khi trat, trat bang vay bay hodc vay gao tao
thanh 16p. Dung thudc tam ti vao cac moc nhung khong xoa.

+ Trat 16p mat: Lép mat yéu cau c6 do gbd ghé bé mit [2 mm dbi v6i cong trinh
yéu cau cao, doi vdi cong trinh binh thuong [3 mm.

+ Chiéu day cta 16p mat 5-8 mm, t6i da 10 mm, vita trat dugc tron bang cat min
c6 do sut 7-10 cm.

+ Trat khi 16p dém dé kho. Trat bang phuong phap vay bay hodc vay gao dua vao
cac mdc con phiang chd se mit rdi tién hanh xoa.

+ Xoa tur trén xuong, lac dau xoa rong manh khi da phrfmg thi nhe hon.

+ Trat tir goe ra trat tir trén xudng, tir goc nay dén goc kia.
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*An toan lao dong:

Khi thi céng nha cao tang, viéc can quan tam hang dau 1a bién phap an toan lao
dong. Cong trinh phai 1 noi quan 1y chit ché s6 ngudi ra vao cong truong. Tat ca cac
cong nhan déu phai duoc hoc ndi quy.

Bing théong ké khoi lwong cong tic xdy

«%ﬂ Tén coéng viéc bay Dai (m) cao Thé tich
= (m3)
(m) (m)
1 2 3 4 5 6
. Tudng 220 0.22 94.04 2.2 45.52
& Tudng 110 0.11 15.5 2.2 3.75
,(%0 Khéi xdy trang tri 7.01
= Tong khéi luong xay 56.28
— Tudng 220 0.22 89.86 4 79.08
Z Tuong 110 0.11 34.6 4 13.32
= Tong khéi lugng xay 92.40
A Tudng 220 0.22 76.26 3.6 60.40
2 Tuodng 110 0.11 30.6 3.6 12.12
= Tong khéi luong xay 72.52
o Tudng 220 0.22 165.99 2.8 102.25
52 Tuong 110 7 o.,11 38.76 2.8 11.94
Tong khoi lugng xay 114.19
< Tuong 220 0.22 72.98 3 48.17
2 Tuong 110 0.11 30.6 3 10.10
= Toéng khéi luong xay 58.26
o Tudng 220 0.22 86.73 3 57.24
2z Tudng 110 0.11 32.6 3 10.76
= Téng khéi lugng xay 68.00
o — Tudng chin mai 0.22 26.55 1.65 9.68
= E Tudng 220 0.22 19.74 3 12.86
Bing thong ké khoi lwong ép ldt
o Kich thu:oc va khoi luong 1 CK . o
Rong | 35 | K
(m) (m)
1 2 3 4 5 6
23.4 14.1 1 329.94
Tang ham, Lat nén 7.05 4.7 1 33.14
1-8 5 14.1 1 70.50
Tong 434
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16.8 14.1 236.88
Ting 9 8.25 38.78
5 4.7 23.50
Tong 300
16.1 107.87
Tang mai 4.7 4.7 22.09
Tong 130

Bing théng ké khoi lwong cong tic trdt

Tén céu kién Tong klwgng
(m2)
2 5
Cot, vach 171.96
Tang him Dam, san 703.67
Trat tuong trong 266.82
Cot, vach 253.89
Tang 1 Dam, san 703.67
Trat tuong trong 411.56
Cot, vach 227.85
Tang 2,3 Dam,san 703.67
Trat tuong trong 342.4
Cot, vach 149.85
Tﬁng 4,56 Dam,san 703.67
Trat tuong trong 573.34
Cot, vach 144.71
Tang 7,8 Dam,san 703.67
Trat tuong trong 284.92
Cot, vach 144.71
Tang 9 Dam,san 504.25
Trat tuong trong 349.14
Cot 19.97

Tang mai DAam,san 104.81
Trét tuong trong 103.87

Trat tudong ngoai 4136

Son tudng toan nha 4724

1.4 An toan lao ddng khi thi céng phan than va hoan thién

1.4.1 An toan lao déng trong céng tac bé téng:
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1.4.1.1 Lap dwng, thao d& dan gido:

- Khong st dung dan giao co6 bién dang, ran nut, mon gi hodc thiéu cac by phan
neo giang.

- Khe h¢ gitra san cong tac va tuong cong trinh > 0,05 m khi xay va > 0.2 m khi
trat.

- Cac cot dan gido phai duogc dit trén vat ké 6n dinh.

- Cam xép tai 1én dan gido.

- Khi dan gido cao hon 6 m phai lam it nhit hai san cong tac: San lam viéc bén
trén, san bao v¢ dudi.

- San cong tac phai c6 lan can bao vé va ludi chan.

- Phai kiém tra thuong xuyén cac bd phan két cau cta dan gido.

- Khong dung lap, thao g& hodc lam viéc trén dan gido khi troi mua.
1.4.1.2 Céng tac gia céng l&p dwng cbt pha:

- Van khuon phai sach, c6 ndi quy phong chéng chay, b tri mang dién phai phu
hop vo1 quy dinh cua yéu cau phong chay.

- Cép pha ghép thanh khéi 16n phai dam bao viing chic.

- Trude khi d6 bé tong cac can bo k¥ thuat phai kiém tra cép pha, hé cay chong
néu hu hong phai sura chira ngay.

1.4.1.3 Bao dwdng bé téng:

- Khi bao dudng phai dung dan gido, khong dugc dung thang twa vao cac bd phan
két cau.

- Bao dudng vé ban dém hoic nhitng bd phan che khuit phai c6 dén chiéu sang.
1.4.1.4 Thao d& cbt pha:

- Khi thao d& cdt pha phai mic do bao ho.

- Chi duoc thao d& cdp pha khi bé tong dat cudg d6 6n dinh.

- Khi thao cOp pha phai tuan theo trinh tu hop 1.

- Khi thdo do cop pha phai thuong xuyén quan sat tinh trang cac bd phan két cau
Néu c6 hién twong bién dang phai ngimg thao va bao cao ngay cho ngudi ¢ trach nhiém.

- Sau khi thao d& cbp pha phai che chan cac 16 hong clia cong trinh , khong dé
cop pha trén san cong tac roi xuong hodc ném xubng dat.

- Thao do cpp pha v6i cong trinh c6 khau do 16n phai thuc hién ddy du cac yéu
cau néu trong thiét ké va chong do tam.
1.4.2 An toan lao déng trong céng tdc cé6t thép:
- Gia cong cdt thép phai tién hanh ¢ khu vyc riéng, xung quanh cé rao chén, bién
bao hiéu.

- Cat, uén, kéo, nén cot thép phai dung nhing thiét bi chuyén dung.
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- Ban gia cong cdt thép phai chéc chan.

- Khi gia cong cbt thép phai 1am sach gi, phai trang bi day da phuwong tién bao vé
ca nhan cho cdng nhan.

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

- Trudc khi chuyén nhitng tim luéi khung cbt thép dén vi tri lip dat phai kiém tra
cac moi budc, han. Khi cat bé nhitng phan thép thtra ¢ trén cao cong nhan phai deo day
an toan.

~ -Khi lap dung cbt thép gan duong day Eian dién phai cit dién . Truong hop khong
cat dién dugc phai co6 bi¢n phap ngan ngtra cot thép va cham vao day dién.

- Trude khi do bé tong phai kiém tra lai viéc on dinh cua cot pha va cay chong,
san cong tac, duong van chuyén.

- L6i qua lai dudi khu vuc dang d6 bé tong phai c6 rao chan va bién béo. Truong
hop bat budc c6 nguoi di lai & dudi thi phai c6 nhitng tdm che chan & phia trén 161 di do.
Cong nhan lam nhién vu dinh hudng va bom doé bé tong can phai c6 gang, ung bao ho.

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

+ N6i dat voi vo dam rung.

+ Dung day dan cach dién.

+ Lam sach dam.

+ Ngung dam 5 -7 phat sau mdi lan lam viéc lién tyc tir 30 - 35 pht.
1.4.3 An toan lao déng trong céng tac xay

- Kiém tra dan gido, sap xép vat liéu dung vi tri.

- Khi xay dén do cao 1,5 m thi phai dung dan gido.

- Khong dugc phép :

+ Pung & bo tuong dé xay.

+ Di lai trén bo tudng.

+ Pimng trén mai hat.

+ Twa thang vao tuong dé 1én xudng.

+ Dé dung cu, hoidc vat liéu trén bd tuong dang xay.
1.4.4 An toan lao déng trong céng tac hoan thién

- Xung quanh cong trinh phai dat ludi bao vé.

- Trat trong, trat ngoai, quét voi phai co6 dan gido.

- Khong dung chét doc hai dé lam vira.

- Pua vira 1én san ting cao hon 5 m phai dung thiét bi van chuyén hop 1y.

- Thung x6 va cac thiét bi chira dung vira phai dé & nhiing vi tri chic chan.

- Khi lap kinh, thudng str dung thang twa, chil y khong ty thang véao kinh va thanh
nep cua khuon cura.
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- Thao lap kinh tai cac khung ctra s6, ctra ¢6 dinh trén cao can tién hanh tir gido
ghé hay gido congxon.

- Khi thao va lap kinh phia ngoai, cong nhan phai deo dy an toan va duogc cb
dinh vao nhiing vi tri an toan phia trong cong trinh.

- Cong viéc quét voi, son, trang tri bén ngoai cong trinh phai tién hanh trén gido
cao hodc gido treo. Chi dugc dung thang tya dé quét voi, son trén mot dién tich nhod va
thap hon 5m ké tor mat nén. Vi do cao trén Sm, néu dung thang tua, phai c6 dinh dau
thang voi1 cac bd phan két cau 6n dinh cua cong trinh.

- Son khung ctra troi phai cé gian gido chuyén dung va cong nhan phai deo day
an toan. Cam di lai trén khung ctra troi.

- Son trong nha hodc str dung cac loai son c6 chira chit doc hai phai trang bi cho
cong nhan mat na phong ddc.

- Lap kinh ctra trdi va mai nha chi dugc phép tién hanh tir thang treo rong it nhat
60cm, trén do c6 dong cac thanh nep ngang tiét dién 4x6¢cm, cach nhau 30 dén 40cm.
Thang treo can dugc c6 dinh chac chan, mudn vay trén dau thang can c6 moc treo.

- Cong tac Op bé mit trén cao phai tién hanh trén gian gido: Khi dp ngoai sir dung
giao cao, giao treo, khi op trong st dung gido ghé.
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Chuwong 8

TO CHUC THI CONG
1.5 Lép tién d¢ thi cong
1.5.1 Vai tré, ¥ nghia ciia viéc ldp tién dé thi cong

- Xay dyng dan dyng va cong nghiép cing nhu cac nganh san xuat khac mudn
dat dugc nhiing muc dich dé ra phai c6 mot ké hoach san xuat cy thé. Mot ké hoach
san xuat dugc gan lién v&i mot truc thoi gian nguoi ta goi do la ké hoach lich hay tién
do.

- Cu thé hon tién d 1a ké hoach san xuat dugc thé hién bang biéu do; ndi dung
bao gdm céc sb liéu tinh toan, cac giai phap dugc ap dung trong thi cong bao gom:
cong nghé, thoi gian, dia diém, vi tri va khéi luong cac cong viéc xay lap va thoi gian
thue hién chung. C6 hai loai tién do trong x4y dung 13 tién do t6 chtrc xay dung do co
quan tu van thiét ké 1ap va tién d6 thi cong do don vi nhan thau lap. Trong pham vi d6
an, tién do duoc 1ap 1a tién do thi cong.

- Tién do co6 vai tro hét stic quan trong trong t6 chirc thi cong, vi né hudng té1 cac
muc dich sau:

+ Két thuc va dua vao cac hang muc cong trinh ting phan ciing nhu tong thé vao
hoat dong dung thoi han dinh trude.

+ Str dung hop 1y may moc thiét b

+ Giam thiéu thoi gian & dong tai nguyén chua sir dung

+ Lap ké hoach sir dung t6i wu vé co s& vat chat k¥ thuat phuc vu xay dung

+ Cung cép kip thoi cac giai phap c6 hiéu qua dé tién hanh thi cong cong trinh

+ Tap trung su lanh dao vao cac cong viéc can thiét

+ D& tién hanh kiém tra tién trinh thuc hién cong viéc va thay ddi co hiéu qua
1.5.2 Quy trinh Igp tién dp thi cong

- Tién 6 thi cong 1 tai liéu thiét ké 1ap trén co s bién phap k¥ thuat thi cong da
nghién ctru k§ nham 6n dinh: trinh ty tién hanh cac cong tac, quan h¢ rang budc gilra
cac dang cong tac voi nhau, thoi gian hoan thanh cong trinh, dong thoi xac dinh ca nhu
cau vé nhan tai, vat luc can thiét cho thi cong vao nhiing thoi gian nhat dinh

- Thoi gian x4y dung mdi loai cong trinh 1ay dya theo nhimng s6 liéu tong két cia
nha nudc, hoac da duoc quy dinh cu thé trong hop dong giao thau; tién do thi cong
vach ra 1a nham ddm bédo hoan thanh cong trinh trong thoi gian d6 véi mire do stir dung
vat liéu, may méc nhan luc hop 1y.

- Pé tién d6 duoc 1ap thod man nhié¢m vy dé ra, nguoi can bo ky thuat co thé tién
hanh theo quy trinh sau day:

22)Phan tich cong nghé thi cong
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- Dua trén thiét ké cong nghé, kién trac va két cdu cong trinh dé phan tich kha
nang thi cong cong trinh trén quan diém chon cong nghé thuc hién cac qua trinh xay
1ap hop 1y va su can thiét may moc va vat liéu phuc vu thi cong.

- Phan tich cong nghé xay lip dé lap tién do thi cong do co quan xay dung cong
trinh thyc hién co6 su tham gia cia cac don vi dudi quyén.

23)Lap danh muc cong viéc xay lip

- Dua vao su phan tich cong nghé xay dung va nhiing tinh toan trong thiét ké s&
dua ra dugc mot danh sach cac cong viéc phai thuc hién. Tat cd cac cong viéc nay s€
duogc trinh bay trong ti€n d0 ctia cong trinh.

24)Xac dinh khéi luong cong viée

- Ttr ban danh muyc cdéng viée can thiét ta tién hanh tinh toan khéi lvgng cong tac
cho timg cong viéc mot. Cong viéc nay dua vio ban vé& thi cong va thuyét minh cia
thiét ké. Khoi lugng cong viéc dugce tinh todn sao cho cé thé dua vao dé dé xac dinh
chinh xé4c hao phi lao dong can thiét cho cac cong viéc da néu ra trong ban danh myc.

25)Chon bién phap k¥ thuét thi cong

- Trén co s& khéi luong cong viéc va diéu kién 1am viéc ta chon bién phap thi
cong. Trong bién phap thi cong vu tién su dung co gioi s€ rut ngan thoi gian thi cong
cung tang nang suat lao dong va giam gia thanh. Chon may moéc nén tuan theo nguyén
tac “co gidi hod dong bo”. Sur dung bién phap thi céng thu cong trong truong hop dleu
kién thi cong khong cho phép co gidi hoa, khdi lwong qua nho hay chi phi tén kém néu
dung co gidi.

26)Chon cac thong sb tién do( Nhan luc may moc)

- Tién do phy thudc vao ba loai thong s6 co ban 1 cong nghé, khong gian va thoi
gian. Thong sb cong nghe la: s6 to doi (day chuyen) lam viéc doc lap, khéi lugng cong
viéc, thanh phan t6 doi (bién ché), ning suat cua to /doi. Thong s6 khong gian gom vi
tri lam viéc, tuyén cong tac va phan doan. Thong s6 thoi gian gom thoi gian thi cong
cong viéc va thoi gian dua ting phan hay toan b cong trinh vao hoat dong. Cac thong
s0 nay lién quan voi nhau theo quy luat chat ché. Su thay d6i mdi thong s6 s& 1am céc
thong sb khac thay doi theo va 1am thay d6i tién do thi cong.

27)Xac dinh thoi gian thi cong

- Thoi gian thi cong phu thudc vao khdi luong, tuyén cong tac, muc do su dung
tai nguyén va thoi han xay dung cong trinh. Pé ddy nhanh téc d6 x4y dung, nang cao
hi€u qua co gioi hoa phai chu trong dén ché do lam viée 2, 3 ca, nhitng cong viéc
chinh dugc uu tién co gidi hoa toan bo.

28)Lap tién do ban dau
- Sau khi chon giai phap thi céng va xac dinh cac thong s6 t6 chirc, ta tién hanh

lap tién do ban dau. Lap tién do bao gdm xac dinh phuwong phap thé hién tién do va thir
tu cong nghé hop 1y trién khai cong viéc.

29)Xac dinh chi tiéu kinh té k¥ thuat
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- Tuy theo quy mo va yéu cu cua cong trinh ma dit ra cac chi tiét vé kinh té k¥
thuat can dat dugc. Do viéc ddm bao dong thoi cd hai yéu t6 trén 1a khé khan nhung
viéc lap tién do van phai hudng té1 myc tiéu dam bao thot gian thi cong, chat lugng va
gia thanh cong trinh.

30)So sanh cac chi tiéu cua tién d6 vira 1ap véi chi tiéu dé ra

- Tinh toan céc chi tiéu cta tién d6 ban dau, so sanh ching voi1 hé théng cac chi
tiéu da dat ra.

31) Téi vu tién d6 theo cac chi sb vu tién

- Diéu chinh tién d6 theo hudng t6i vu, thoa man cac chi tiéu di dit ra va mang
tinh kha thi trong thi cong thuec te.

32) Tién do chip nhan va 1ap biéu dd tai nguyén

- Két thic viéc danh gia va diéu chinh tién d0, ta c6 dugc 1 tién do thi cong hoan
chinh va ap dung n6 dé thi cong cong trinh. Tai nguyén trong tién do c6 thé gom nhiéu
loai: nhan lyc, may thi cong, nguyén vat liéu chinh...Tién hanh 1ap bi€u do tai nguyén
theo tién do da dat ra.

1.5.3 Trién khai cdc phin viéc cu thé trong lgp tién dj thi cong cong trinh
1.5.3.1 Lap danh muc cong viéc :

- Tién d6 cong trinh duoc chia thanh hai phan chinh 1a tién d6 phan ngam va tién
d6 phan than. Phan ngam cua cong trinh ¢6 khoi luong thi cong twong doi 1on, phuong
phap thi cong ngam doi hoi phai dugc tién hanh theo mot trinh tur thi cong hop 1y cua
céc cong viéc. Danh muc cong viée chinh trong phan thi cong ngdm bao gdm:

+ Pao dat tang ham tdi cbt -4,8 m va thi cong ép coc cho toan cong trinh

+ Thi cong bétong dai, giang méng va san ham

- Danh muyc cong viéc thi cong phan than tuan theo cong nghé thi cong bétong
cot thép toan khoi cho nha cao tang. Cac cong viéc chinh trong thi cong phan than ctia
mot tang bao gom:

+ Thi cong cot, vach: Cong tac cbt thép, van khudn, bétong

+ Thi cong dam san: Cong tac van khudn, cét thép, bétong

+ Thao d& van khuon dam san

+ Céc cong tac hoan thién trong: Xy tudng, trat trong, lap thiét bi, son trong. ..
1.5.3.2 Xac dinh khéi lugng cong viéc

- Trén co so cac cong viéc cu thé da 1ap trong bang danh muc, ta tién hanh xac
dinh khéi lugng cho tung cong viée do. Khdi luong cong viéc dugce tinh toan dya trén
cac hd so thiét ké kién truc, két cAu di co. Trong dd 4n, khéi luong cong viéc dugc
tinh chinh xac cho cac phan vi¢c lién quan dén nhi¢m vu thiét ké két cau va thi cong.
Mot so cong viée khac do khong co6 so liéu cu thé va chinh xac cho toan cong trinh c6
thé 1ay gan dang.
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- Khéi luong cong tac dat: D3 dugc tinh toan trong phan thuyét minh k¥ thuat thi
cong phan ngdm. Trén co sd cac cong vige cu thé tién hanh tinh toan chi tlet khéi
lwong cho cac cong viéc d6. Két qua chi tiét thé hién trong bang tinh toan 1ap tién do.

- Khéi luong cong tac bétong, cbt thép, van khudn: Lap bang tinh toan chi tiét
khéi luong cho cac cong viéc do trén co so kich thudce hinh hoc da c6 trong thiét ké két
ciu. Riéng cong tac cot thép, khéi luong duogc tinh toan theo ham luong cot thép gia
thiét da trinh bay trong phan k¥ thuat thi cong than. Két qua tinh toan chi tiét thé hién
trong bang tinh excel trong phu luc.

- Khéi lugng cong tac hoan thién: Cac cong tic hoan thién co thé tinh khdi luong
cu thé nhu xay tuong, trat tuong, lat nén, quét son...dugc tinh toan cu thé theo thiét ké
kién triic. Két qua thé hién trong bang tinh excel trong phu luc. Mot sb cong tac hoan
thién trong khong tinh toan duogc khoi luong cu thé duoc léy theo kinh nghi¢ém nhu
cong tac duc lép duong dién nudce, lép thiét bi vé sinh...

1.5.3.3 Lap bang tinh toan tién do

- Bang tinh toan tién do bao gém danh sach cac cong viéc cu thé, khoi lugng
cong viéc, hao phi lao dong can thiét, thoi gian thi cong va nhan luc can chi phi cho
cong viéc do. Trén co so cac khoi luong cong viéc da xac dinh, hao phi lao dong duoc
tinh toan theo “ Pinh muc du toan xay dung co ban “ ban hanh theo quyét dinh 24
nam 2005 cua B Xay Dung. Thoi gian thi cong va nhan cong cho tung cong viéc
dugc chon lya trong mdi quan hé ti 18 nghich v6i nhau, dam bao thoi gian thi cong hop
1y va nhan luc dugc diéu hoa trén cong trudng.

- Két qua bang tinh toan tién d6 dugc thé hién theo bang excel trong phﬁn phu luc
1.5.3.4 Lap tién d6 ban dau va diéu chinh tién do

- Tién d6 ban dau duoc lap trén co s thi ty thi cong cac cong viée theo quy trinh
ky thuat thi cong cia ting hang muc..

- Piéu chinh tién d6 trén co so cic nguyén tic di néu o trén. Tién do phan ngam
duoc diéu chinh cha yéu 1a tién hanh cac cong viéc khong bi rang budc dé nhan luc
trén cong truong dugc diéu hoa. Tién d6 phan than diéu chinh thoi gian thao d& van
khuon tuan thu cong nghé giao 2 tang rudi, cac ~cong tac hoan thién trong cling dugc
chon lya tién hanh hop 1y dé diéu hoa nhan lyc tdi vu trén cong trudong.

1.5.4 Thé hién tién dé

- C6 3 cach thé hién tién d6 1a: So dd ngang, so d6 xién va so dd mang. So dd
ngang thuong biéu dlen tién do cong trinh nho va cong ngh¢ don gian. Biéu db xién
chi thich hop khi sb luong cac cong viée it va t6 chuc thi cong theo dang phan khu
phan doan cu thé. So db mang thé hién tién do thi cong nhitng cong trinh 16n va phuc
tap.

- Do viéc 1ap tién d6 tong thé cho cong trinh v&i phan ngam thi cong cac cong
viéc da dang, phan than c6 danh muyc céng viéc ¢6 dinh nhung kho6 phén chia cu thé
thanh timg phan khu nho, nén em chon viée 1ap va thé hién tién do theo so do ngang
vGi su tro gitip cia phan mém Microsoft Project. Vige thé hién tién do theo so do
ngang cho ta cich nhin nhan truc quan va don gian vé th ty va thoi gian thi cong cac
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cong viéc. Ngoai ra cac mdi quan hé rang budc duoc thé hién trén biéu d6 ciing gitp ta
hinh dung t6t vé& quy trinh thi c6ng cho timg hang muc

- Biéu d6 tai nguyén: Tai nguyén thi cong 1a nhan luc can thiét dé thi cong cac
cong viéc duoc nhdp trong qua trinh Iap tién do trong Project. Bi€u do nhan lyc cho
tién do dugc may tu tinh theo dir li€u vé nhan cong nhap cho tirng cong viéc.
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Bang 1-3. Bang thong ké khoi lwgng, thoi gian va nhan cong

ST | Midinh o N Dinhmic _ Nhuedu | o 0 | NgayTC | S6 cong
T mite Tén cong viéc bon vi | Khoi lugng ANC . NC (cong) | 1ngay (ngay) nhan
(cong/dvi)

1 Cong tac chudn bj cong 5 10
A - Ph?mng?lm

2 AC.26212 | ¢épcoc BTCT 100m 61.56 24.5 1510 ) 60 25
3 | AB.24121 | Pao dit mong bang may 100m? 15.325 0.5 8 2 2 4

4 | AB.11211 | Pao dat mong bang thu cong m?3 439.34 0.45 198 1 6 33
5 | AA.21241 | Phabé tong dau coc m? 12.9 5.50 71 1 3 24
6 | AF.11110 | D6 BT 16t mong m3 14.04 1.42 20 1 1 20
7 | AF.61130 | G.C.L.D CT mdng Tan 12.92 6.35 82 1 4 21
8 | AF.82111 | G.C.L.D VK mong 100m%2 | 3.0576 26.80 82 1 4 20
9 | AF.31110 | P6 BT méng m3 164 .64 0.85 28 1 1 28
10 | aF.g2111 | Théo d5 VK mong L00m?2 3 06 11.48 35 . . 35
11 | AB.65130 | Lap dat hd mong 100m3 5.84 10.18 59 1 5 30
12 | AF.11110 | D6 BT 16t gidng m?3 6.66 1.42 9 1 1 9
13 | AF.61531 | G.C.L.D CT giing Tén 7.3796 9.10 67 1 4 17
14 | AF.81141 | G.C.L.D VK giang 100m2 | 3.472 24.07 84 1 4 21
15 | AF.12310 | P6 BT giang m3 62.67 3.56 45 1 2 22
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16 | AF.81141 | Théo d& VK gidng 100m? 3.47 10.31 36 1 1 36
17 | AB.65130 | Lip dat giang méng 100m? 7.83 10.18 80 1 3 277
18 | AF.11310 | Pd bé tong nén m3 93.34 1.59 30 1 1 30
B - thicong phan thin
Tang hAm
19 | AF.61431 | G.C.L.D cot thép cot, vach Tan 4.99 8.48 42 1 3 14
20 | AF.82111 | G.C.L.D VK cdt, vach 100m? 2.009 26.80 55 1 3 18
21 | AF.22250 | Bd BT cot, vach m?® 24.57 3.04 15 1 1 15
22 | AF.82111 | Théo d& VK cdt, vach 100m? 2.09 11.48 24 1 1 24
AF.86311 | G.C.L.D VK dam, san 6.84 110
23 100m? 16.1 1 4 29
AF.81161 | G.C.L.D VK thang bo 0.16 32.032 5
AF.61711 | G.C.L.D cdt thép dam, san . 6.36 14.63 93
24 T - Tan 1 4 24
AF.61811 | G.C.L.D cot thép thang bo 0.08 18.13 1
AF.32310 | D6 BT dam, sin 2 67.24 2.56 34
25 : m 1 1 37
AF.12610 | P6 BT thang bd 1.04 2.90 3
AF.86311 | Thao d& VK dam, san 6.84 47
26 100m? 6.9 1 2 25
AF.81161 | Thao d& VK thang bd 0.16 13.728 2
27 | AE.22210 | Xay tudng m? 56.28 1.92 108 1 10 11
AK.21220 | Trat tuong trong 266.82 0.20 53 1
28 | AK22120 | Trat cot,vach m? 171.96 0.52 89 1 15 33
AK23210 | Trat dim san 703.67 0.50 352 1
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29 | AK.51240 | Latnén m? 434.00 0.17 74 1 4 18

TCng 1

30 | AF. 61431 | G.C.L.D cbt thép cdt, vach Tan 8.02 8.48 68 1 3 23

31 | AF.82111 | G.C.L.D VK cdt, vach 100m? 3.17 26.80 85 1 3 28

32 | AF.22250 | B BT cot, vach m? 38.43 3.04 23 1 1 23

33 | AF.82111 | Théo d& VK cdt, vach 100m? 3.17 11.48 36 1 5 18

y AF.86311 | G.C.L.D VK dam, san L00m? 6.84 16.1 110 . , -
AF.81161 | G.C.L.D VK thang bd 0.16 32.032 S

45 | AF-61711 |GCLD ccf)tthép dam, san Thn 6.36 14.63 93 . . o
AF.61811 | G.C.L.D cot thép thang b 0.12 18.13 2

- AF.32310 Dc?BTdém, san e 67.24 2.56 34 . . 29
AF.12610 | D6 BT thang bo 1.56 2.90 5

47 | AF-86311 | Thio d& VK dam, san 100m? 6.84 6.9 47 . , -
AF.81161 | Thao d& VK thang bo 0.16 13.728 2

38 | AE.22210 | Xay tudng m? 92.19 1.92 177 1 10 18
AK.21220 | Trét tuong trong 411.56 0.20 82 1

39 | AK22120 | Tratcdt,vach m? 253.89 0.52 132 1 15 38
AK23210 | Trat dim san 703.67 0.50 352 1

40 | AK.51240 | Latnén m? 434.00 0.17 74 1 4 18

Téng 2,3

41 | AF.61431 | G.C.L.D cot thép cot, vach Tan 7.19 8.48 61 1 3 20

42 | AF.82111 | G.C.L.D VK cdt, vach 100m? 2.85 26.80 76 1 3 25
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3

43 | AF.22250 | P BT cot, vach m 34.50 3.04 21 1 1 21

44 | AF.82111 | Thao d& VK cot, vach 100m? 2.85 11.48 33 1 5 16

se AF.86311 | G.C.L.D VK dam, san L00m? 6.84 16.1 110 . . -
AF.81161 | G.C.L.D VK thang bo 0.16 32.032 5

4o | BF-61711 |GCLD ccf)tthe'p dam, san Thn 6.36 14.63 93 . . o
AF.61811 | G.C.L.D cot thép thang bo 0.12 18.13 2

4 | RF-32310 D{)BTdém, san i~ 67.24 2.56 34 . . 29
AF.12610 | b6 BT thang b 1.56 2.90 5

4o | AF-86311 Thao d& VK dam, san L00m? 6.84 6.9 47 . , -
AF.81161 | Thao d& VK thang bd 0.16 13.728 2

49 | AE.22210 | Xay tudng m? 70.87 1.92 136 1 10 14
AK.21220 | Trat tuong trong 342.40 0.20 68 1

50 | AK22120 | Trat cdt,vach m? 227.85 0.52 118 1 15 36
AK23210 | Trat dim san 703.67 0.50 352 1

51 | AK.51240 | Latnén m? 434.00 0.17 74 1 4 18

Ting 4,5,6

52 | AF.61431 | G.C.L.D cét thép cot, vach Tan 3.63 8.48 31 1 2 15

53 | AF.82111 | G.C.L.D VK cdt, vach 100m? 1.92 26.80 52 26

54 | AF.22250 | P8 BT cot, vach m? 20.29 3.04 12 12

55 | AF.82111 | Tho d& VK cot, vach 100m? 1.92 11.48 22 1 1 22

sc | AF-86311 G.C.L.D VK dam, san L00m? 7.00 16.1 113 . , -
AF.81161 | G.C.L.D VK thang bd 0.12 32.032 4
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¢, | AF-61711 |GCLD cf}tthép dam, san T4 6.63 14.63 97 . , .
AF.61811 | G.C.L.D cot thép thang bo 0.08 18.13 1

s | BF-32310 DéBTdﬁm, san e 69.60 2.56 36 . . 29
AF.12610 | D6 BT thang bo 1.02 2.90 3

. AF.86311 | Thao d& VK dam, san L00m? 7.00 6.9 48 . , -
AF.81161 | Thao d& VK thang bd 0.12 13.728 2

60 | AE.22210 | Xay tuong m? 114.19 1.92 219 1 10 22
AK.21220 | Trat tuong trong 573.34 0.20 115 1

61 | AK22120 | Tratcot,vach m? 149.85 0.52 78 1 15 36
AK23210 | Trat dam san 703.67 0.50 352 1

62 | AK.51240 | Latnén m? 434.00 0.17 74 1 4 18

Téng 7,8 i

63 | aF.61431 | O-CL-D cotthép cot, vach Tén 2.98 8.48 25 1 1 25

64 | AF.82111 | G.C.L.D VK cdt, vach 100m? 1.91 26.80 51 26

65 | AF.22250 | D6 BT cét, vach m?® 18.95 3.04 12 12

66 | AF.82111 | Thao d& VK cot, vach 100m? 1.91 11.48 22 1 1 22

- AF.86311 | G.C.L.D VK dam, san L00m? 6.84 16.1 110 . . -
AF.81161 | G.C.L.D VK thang bo 0.12 32.032 4

‘o AF.61711 | G.C.LD cc”:)tthép dam, san T 6.41 14.63 94 . , i
AF.61811 | G.C.L.D cot thép thang bo 0.08 18.13 1

co | AF-32310 Dc?BTdém, san e 67.80 2.56 35 . . .
AF.12610 | D6 BT thang bo 1.02 2.90 3
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70 AF.86311 | Théo d& VK dam, san 100m? 6.84 6.9 47 . , o
AF.81161 | Thdo d& VK thang bd 0.12 13.728 2

71 | AE.22210 | Xay tuong m? 58.97 1.92 113 1 10 11
AK.21220 | Trat tuong trong 284.92 0.20 57 1

72 | AK22120 | Tratcot,vach m? 144.71 0.52 75 1 15 32
AK23210 | Trat dim san 703.67 0.50 352 1

73 | AK.51240 | Latnén m? 434.00 0.17 74 1 4 18

Tang 9

74 | AF.61431 | G.C.L.D cbt thép cot, vach Tén 2.98 8.48 25 1 1 25

75 | AF.82111 | G.C.L.D VK cdt, vach 100m? 1.98 26.80 53 1 5 26

76 | AF.22250 | P4 BT cdt, vach m?® 19.63 3.04 12 1 1 12

77 | AF.82111 | Thao d& VK cot, vach 100m? 1.98 11.48 23 1 1 23

S | AF-86311 G.C.L.D VK dam, san 100m? 5.34 16.1 86 . . 20
AF.81161 | G.C.L.D VK thang bd 0.12 32.032 4

Jg | AF.61711 | GCLD cf:)tthép dam, san T 4.31 14.63 63 . 5 -
AF.61811 | G.C.L.D cot thép thang b 0.08 18.13 1

oo |AF-32310 Df}BTdﬁm,san 3 45.76 2.56 23 . . o6
AF.12610 | D6 BT thang bo 1.02 2.90 3

o | AF-86311 Théo d& VK dam, san 100m? 5.34 6.9 37 . , 9
AF.81161 | Thao dd VK thang bo 0.12 13.728 2

82 | AE.22210 | Xay tudng m? 72.97 1.92 140 10 14

83 | AK.21220 | Tréat tudng trong m? 349.14 0.20 70 15 28
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AK22120 | Trat cot,vach 144.71 0.52 75
AK23210 | Trat dAm san 540.25 0.50 270
84 | AK.51240 | Latnén m? 300.00 0.17 51 1 3 17
Ting mai ’
85 | AF.61431 | G.C.L.D cbt thép cot Tén 1.09 8.48 9 1 1
86 | AF.82111 | G.C.L.D VK cdt 100m? 0.87 26.80 23 1 1 23
87 | AF.22250 | P4 BT cot m?® 6.24 3.04 4 1 1 4
88 | AF.82111 | Théo d& VK cot 100m? 0.87 11.48 10 1 1 10
oo | AF-86311 G.C.L.D VK dam, san L00m? 1.22 16.1 20 . . -
AF.81161 | G.C.L.D VK thang bd 0.12 32.032 4
50 AF.61711 | G.C.LD cf}tthe’p dam, san Tn 1.41 14.63 21 . . -~
AF.61811 | G.C.L.D cot thép thang bo 0.08 18.13 1
o1 AF.32310 Dc? BT dam, san e 17.22 2.56 9 . . >
AF.12610 | P BT thang bd 1.02 2.90 3
0 AF.86311 | Thao d& VK dam, san L00m? 1.22 6.9 8 . . Lo
AF.81161 | Thao d& VK thang bd 0.12 13.728 2
93 | AE.22210 | Xay tudng m? 22.85 1.92 44 1 3 15
AK.21220 | Trat tuong trong 103.87 0.20 21 1
94 | AK22120 | Trét cot m? 19.97 0.52 10 1 5 17
AK23210 | Trat dim san 104.81 0.50 52 1
95 | AK.51240 | Latnén m? 130.00 0.17 22 1 2 11
c - HOAN THIEN
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96 | AK.21120 | Trat tuong ngoai m 4136.00 0.26 1075 1 45 24
97 | AK.84114 | Son tuong toan nha m? 4724 0.07 312 1 30 10
98 | AI.63231 | Lép khung nhom kinh m? 1074 0.50 537 1 30 18
99 | AH.32211 | Lip cira toan bd m? 300 0.40 120 1 10 12
100 Thu don va ban giao CT cong 10 15
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Chuwong 9

THIET KE TONG MAT BANG THI CONG

1.6 Thiét ké tong mit bang xay dung
1.6.1 Nhitng vin dé chung ciia cong tdc thiét ké tong mdt bang :

- Téng mit bang xay dung dugc hiéu theo nghia cu thé 13 mot tip hop cic mit bang
trén do ngoai viéc quy hoach vi tri cac cong trinh s& dugc xay dung, con phai bd tri va xay
dung cac cong trinh tam, cac cong trinh phu trg, cac co so vat chat k¥ thuat bao gdm: can
truc, may moc, thiét bi xay dung, cac xuong san xuét, cac kho bii, nha &, nha sinh hoat va
nha lam viéc, mang ludi dudng giao thong, mang ludi cung cip dién nuée dung dé phuc vu
cho qua trinh xay dung va doi séng con ngudi trén céng trudng xay dung.

- Thiét ké tot tong miat bang x4y dung, tién t&i thiét ké t6i wu sit gop phan dam bao xay
dung cong trinh c6 hi€u qua, ding tién d9, ha gid thanh xay dung, dam bdo chat lugng, an
toan lao dong va v¢€ sinh moi truong...

- Co s tinh toan thiét ké tong mit bang:

+ Can cu theo yéu clu cua to chie thi cong, tién do thuc hién cong trinh xac dinh nhu
cau can thiét vé vat tu, vat li€u, nhan luc, nhu cau phuc vu.

+ Cén cr vao tinh hinh cung cip vat tu thuc té .

+ Can ¢l vao tinh hinh thuc t& va mit béng cong trinh, bd tri cac cong trinh phuc vy,
kho bai, trang thiét bi dé phuc vu thi cong .

- Muc dich chinh ctia cong tac thiét ké tong miat bang xay dung:

+ Tinh toan lap tong mit bing thi cong dé dam bao tinh hop 1y trong cong tac to chirc,
quan ly, thi cong, hop ly trong day chuyén sdn xuat, tranh hién tugng chong chéo khi di
chuyén .

+ Pam bao tinh 6n dinh va phu hop trong cong tic phuc vu thi cong, tranh trudng hop
lang phi hay khong du dép tmg nhu cau .

+ Pam bao cac cong trinh tam, cac bai vat li¢u, céu kién, cac may moc, thiét bi duoc
st dung mot cach tién loi, phat huy hi€u qua cao nhat cho nhan lyc truc ti€p thi cong trén
cOng truong.

+ Pé cu ly van chuyén vat tu vat liéu la nge‘m nhat, sb 1an bdc d& 1a it nhat, giam chi
phi phat sinh cho cong tac van chuyén

+ Pam bao diéu kién vé sinh cong nghiép va phong chéng chay no.

1.6.2 Ngi dung thiét ké tong mat bang xdy dung

- Viéc thiét ké téng mait bang tuy theo tung cong trinh cy thé va phu thudc va timg giai
doan thi cong. Trong dd an, em tién hanh thlet ké tong mat bang xay dung phan than ctua
cdng trinh nha cao ting. Noi dung thiét ké tong quat tong mit bang xay dung phan than bao
gom cac cong viéc sau:

+ Xac dinh vi tri cu thé cua cong trinh di duoc quy hoach trén khu dat duoc cap dé
xay dung
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+ B& tri can truc, may moc, thiét bi xay dung

+ Thiét ké hé thong giao thong phuc vu cong truong

+ Thiét ké cac kho bai vat liéu, cau kién thi cong

+ Thiét ké co sé cung cap nguyén vit lidu xay dung

+ Thiét ké cac xudng san xuat va phu tro

+ Thiét ké nha tam trén cong trudng

+ Thiét ké mang luéi cip — thoat nudc cong trudng

+ Thiét ké mang luéi cip dién

+ Thiét ké hé théng an toan, bao v¢, v¢ sinh moi truong.

1.6.3 Tinh toén thiét ké tong mat bang xdy dwng phén thin céng trinh

1.6.3.1B6 tri may thi
cobng chinh trén cong
truong

- Trong giai doan thi cong phan than, cac may thi cong chinh cin bé tri bao gom : can
truc thap, thang tai, thang may chd nguoi, may tron vira, mady bom bétong.

- Can truc thap: Ta st dung can truc thap Potain —P16 — A1. Vi tri can truc thap dat tai
gitra cong trinh, cach mép 5,3m. Viéc bo tri can truc thap nhu vay ddm bdo tam vai can truc
phuc vu thi cong cho toan cong truong, khoang cach can truc dén cong trinh 1a ddm bdo an
toan.

- Thang tai: Dung de chuyén ché cac loai vat liéu roi 1én céc tang cao cla cong trinh.
bé gidn mat bang cung cap vat liéu, thang tai dugc b tri & phia bén kia 1 cai, va 2 cai bén
dau hoi cua cong trinh. Thing tai duoc bd tri sat cong trinh, neo chic chin vao san ting,
dam bao chiéu cao va tai trong nang di phuc vu thi cong.

- Thang may cho nguoi: dé tang kha nang linh dong diéu dong nhén lyc lam viée trén
cac tang, ngoai vi¢e t6 chtrc giao thong theo phuong dimg bing cau thang bd da duoc thi
cong & cac tang, ta bd tri thém 1 thang may chd ngudi tai phan san conson ¢ tryc 6 cua cong
trinh. Thang may dugc b6 tri dam bao vi tri an toan khi can truc hoat dong va thuan tién vé
giao thong cho can bd va cong nhan trén cong truong.

- May bom bétong: st dung mdy bom S-284A. May bom bétong dugc bb tri tai goc
cong trinh noi ¢6 bo tri dudong ong tinh neo vao than cong trinh dé€ van chuyén bétong 1én
Ccao.

- May tron vita: phuc vu nhu cau xdy trat, st dung 1 may tron vira b tri canh can truc
thap. Trong qua trinh thi cong cac tang trén co thé van chuyén mdy tron vita 1én cac tang,
cung cap vat lidu rdi bang van thing dé phuc vu nhu cau xay, trat.

1.6.3.2 Thiét ké dudng
giao thong tam trong cong
truong
- Pé phuc vu nhu ciu thi cong, tién hanh thiét ké dudong tam 2 lan xe trong cong
truong chay quanh chu vi cong truong. Do di€u kién mat bang thi cong chat hep, duong tam
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dugc chon véi bé rong mit dudng 14 6m, 18 dudng 2 x 1,25m, tong chiéu rong nén dudng 1a
8,5m.

- Tai c4c khic cua dam bao ban kinh cong nho nhit 13 15m, mé rong thém duong vao
phia trong géc cua mét khoang 2,2 — 3m.

- Cép phdi mit duong da dam: dung vat liéu d4 dim c6 cudng do cao, cing loai, kich
c& dong déu, rai theo nguyén tic da chén da thanh timg 16p, khong dung chat két dinh, dugc
dam chat bﬁng xe lu. Mat duong da dam thudc loai mat duong hé, c6 do dbc 16n nén nudce
bé mit d& thAm vao. Do d6 can dam bao thoat nuée ra dugc dé dang.

1.6.3.3 Thiét ké kho bai
cong truong

33)Phan loai kho bai trén cong truong:

- Pé phuc vu nhu cau thi cong, cic loai nguyén vat liéu, phuong tién thi cong phai
duogc cat chtra trong cac loai kho bai, ddm bao cac dicu ki¢n k¥ thuat va du phong cho qua
trinh thi cong. Cac loai kho bai chinh trén cong truong bao gom :

+ Bai 10 thién: 4p dung cho cac loai vat li€u thi cong nhu cat, gach xay, da soi...

+ Kho hé c6 mai che: 4p dung cho céc loai vat li¢u can yéu cau bao quan tot hon la
thép, van khuon, thanh chong, xa go go, cac cau ki¢n bétong duc san (n€u o) ...

+ Kho kin: &p dung cho cac loai vat liéu can duoc bao vé tdt tranh su anh huong cua
moi truong 1a ximdng, son, thi€t bi thi cong phu tro...

34)Tinh toan dién tich kho bai:

- Dién tich cho timg loai kho bii dugc thiét ké theo nhu cau st dung vét liéu hang
ngay 16n nhat ¢ cong trudong va dam bao mdt khoang thoi gian du trir theo quy dinh

- Trong giai doan thi cong phan than, viéc tinh toan dién tich kho chira vat liéu dugc
tién hanh theo tién do thi cong cia mot tang dién hinh (& day sir dung tang 4 dé€ tinh toan ).
Nhu cau vét li¢u thi cong cho tang 4 dién hinh trong 3 chu ky thi cong la:

+ Cot thép: thép dam san 6,63 tan (thi cong 4 ngay)

+ Vén khuon: ddm, san, thang 711,18 m? (thi céng 4 ngay)

+ X4y tuong: 114,19 m® (thi cong 10 ngay)

+ Trét trong tudng, trn, cot, vach: 1427 m? (thi céng 15 ngay)
* Xac dinh lugng vat lidu sir dung nhiéu nhat trong ngay (fma):
- Cét thép: 13y theo thép dam san :

r = 6’%’3.1,4 = 2,321(T)

max

- Véan khuon: 1ay theo van khuon dam san:

- %1’8.1,4 = 249 13(m?)

max

Bang 1-4. Khoi lwgng twong xay
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Loai twong | Khéi lwgng PM gach KL gach PM vira xdy | KL vira xay
(m°) (vien/m®) (vién) (m%md) (m*m?)

Tuong 220 102,25 643 65747 0,23 23.52

Tuong 110 11,94 550 6567 0,29 3.5

- Cong tac trat tudng can luong vira 13 : 0,018.1427 = 25,686 (m®). Binh murc cho 1m®
vita Xximang cét‘va‘lng,lé: ximang 296 kG, cat vang 1,12 m°>. Khi d6 ta tinh dugc lugng vat
liéu ti€u thu nhi€u nhat trong ngay nhu sau:

+ Gach: 1dy theo cong tac xay:

_ 65747 +63567
e 10
+ Vira lay theo xdy va trat:
- 23,52 + 3,5+ 25,686
i 15
Trong do:

14 =10124 (Vién)

14=492(m°)

Mmax = 4,9192x296 = 1456 (kG) = 1,456 Tan
Mmax = 4,9192x1,12 = 5,51 (m®)

* Tinh toan dién tich kho béi yéu cau:

- Vat liéu ximang :

- Vat liéu cat:

Bang 1-5. Dién tich kho bai

Tén kho I max Tat Dmax= d a S =o.Dpmax/d (mz)
(ngay) Fmax™ Tat
Thép 2,321Tan 12 27,852 4Tan/m* |15 10,445
Van khudn | 249,13 m’ 12 2990 100 m*/m* | 1,5 44,843
Gach xdy | 10124 vién 7 70868 | 700 vien/m® | 1,2 121,49
Cat vang 551 m° 7 38,57 3m’m* [ 1,2 15,428
Ximing 1,456 Tan 10 14,56 1,3 Tan/m* | 1,6 17,92

- Trén c& dién tich yéu cau da tinh toan, tién hanh bd tri cac kho bai trén cong trudng
v6i dién tich khong nho hon dién tich yéu cau. Cac kho hd ¢ méi che va kho kin dung loai
nha tam v6i modun chiéu rong 1a 4,0m. Riéng kho thép phai c6 chiéu dai khoang 15 - 20m
dé chira thép thanh loai 11,7m

1.6.3.4 Thiét ké nha tam
cong truong :
Tinh toan déan s cong trudng:
- Theo biéu dd nhan luc di 1ap trong tién do thi céng, sé nhan cong trung binh lam
viéc trén cong truong l1a khoang 55 ngudi. Tién hanh tinh toan dan so6 cong truong theo so
liéu nhén cong trén.
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- Nhom A: sé cong nhan lam viée truc tiép trén cong truong 13 55 nguoi

- Nhom B: cong nhan 1am viéc ¢ cac xuong san xuat phu tro
B =30%.55 = 17 nguoi

- Nhom C: Can bg k¥ thuat
C =8%.(A + B) =8%.(55 + 17) = 6 nguoi

- Nhém D: Nhén vién hanh chinh
D=5%.(A+B+C)=5%.(55+ 17 + 6) = 4 nguoi

- Nhom E: Nhan vién phuc vu
E=8%.(A+B+ C+D)=8%.(55+17 + 6 + 4)= 7 nguoi

- Tong dan sb cong truong:
G=1,06.(A+B+C+D+E)=94 nguoi

Tinh todn dién tich yéu cau cho céc loai nha tam:

- Nha ¢ tap thé: Puoc tinh voi 30% sd cong nhan tryc tiép 1am viéc cong truong. SO
con lai c6 thé & ngoai hodc tan dung cac tang da thi cong cua cong trinh l[am cho 6.

S, =0,3.55.4 = 66 (m?)

- Nha lam viéc ban chi huy cong truong: Tinh cho 10 can bd KT va nhan vién hanh
chinh

S, =10.4 = 40 (m?)
- Phong khach: Tinh cho 15 khach/1000 dan, tiéu chuén 15 m*/nguoi
Ss = 94.15.15/1000 = 21,15 (m?)
- Nha an : Tinh cho 100 ngudi/1000 dan, tiéu chuin 4 m*/ngudi
S, = 94.100.4/1000 = 37,6 (m?)
- Nha tdm va nha vé sinh: Tinh cho 25 ngudi 1 phong 2,5 m?
S5 = 94.2.5/25 = 9,4 (m?)

* Trén co sé dién tich yéu cau trén, tién hanh bd tri nha tam trén cong trudong dam bao
dua dién tich, phu hop véi hudng gi6 chinh trong nam, thuan tién cho cong viéc va trong giao
thong di lai trén cong truong.

Vi cong truong xdy dung trong thanh phd nén dan s cong truong ldy bang cong thirc
N =G = 94 nguoi

Vay dién tich nha tam F = Sgn* N v6i nha tap thé c6 Sgm = 4m°.

F=4x94=376m°

Dy kién s6 nguoi o lai cong truong 1a 25% s6 cong nhan 16n nhat trén cong truong 1a
N¢ = 25 ngudi. Dién tich nha tam 1a: 100 m®

1.6.3.5 Thiét ké cip nudc
cong truong:
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Tinh todn luu lugng nudc yéu cau:

Luu lvgng nudce san xuat:

DA
=12 K. (
Q=1 8.3600 ¢ (I5s)

Trong do:
+ 2 A; = 10000 (I/ngay) cho viéc trdn vira, rira xe...

+Ky=2,51ah¢ s6 stir dung nudce khong diéu hoa trong gid

Thay vao:
10000
—12——25=104 (l/s
Q 8.3600 (I7s)

Luu lugng nudc phuc vu sinh hoat hi¢n truong:
N, B
Q2 =g 3600 "0

Trong do:

+ Npmax = 94 nguoi 13 s6 nhan nguoi 16n nhat 1am viéc trén cong truong
+ B =20 I/ngudi/ngay
+Ky=2

Thay vao:

9420
~8.3600

Luu lugng nudc phuc vu sinh hoat khu nha &:
__NC K,

243600 ° ™
Trong do:

Q, 2=04131(I/s)

Q

+ N, = 25 nguoi 12 s6 nguoi tai khu nha ¢

+ Tiéu chuan C = 60 /nguoi/ngay

+Kg=11vaKy=12

Thay vao:

2560
24.3600

Luu lugng nuée ciru hoa lay theo tiéu chuan:

Qs =8 (I/s)

Tong luu lugng nude can cung cap cho cong truong la:

Q, 11.1,2=0,023(l/s)
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Q = Q4+ 70%/(Q1 + Q2 + Q3) = 8,835 (I/s)

1.6.3.6 Tinh toan duong
ong chinh:

Buong 6 6ng chinh dugc thiét ké dé cung cap luu lugng nude theo yéu cau 1a Q=8,835 .
Vién tdc dong chay trung binh 14 v = 0,7 m/s. Pudng kinh dng yéu cau la:

_\/ 4Q | 48835
7v.1000 \/3,14.0,7.1000

=0,1034(m) =100(mm)

Nhu vay ta can dung ong chinh $100 dé cung cap nudc dén noi tiét thy. Ngoai ra, hé
thong cac ‘6ng nhanh ciing duoc b tri tai cac diém can dung nudc. Hé thong dudng dng
dugc di ndi trén mit dat, chay doc theo duong giao thong phia trudc cac cong trinh va nha
tam. Khi phai di ngang qua duong tam, 6ng dugc chon sdu xudng 30-50cm. Tai nhing vi tri
c6 thé xay ra chay, can b tri it nhat 2 hong nudc chira chay trén duong dng chinh.

1.6.4 Thiét ké cdp dién cong trwong:

1.6.4.1 Tinh toan nhu cau
dung dién cong truong:

Trén co s cdc may thi cong da chon, tién hanh thong ké cong suat dién can cung cap
trén cong truong:

Bang 1-6. Thong ké cong suit cip dién trén cong truong

STT | Maytiéuthu | Sélweng | Congsuatlmay (kW) | Tong cong suat (kW)
1 May han 1 20 kVA 20
2 Tron vira 1501 1 3,24 3,24
3 DPam dui 4 1,1 4,4
4 | Can tryc thap 1 36 36
5 Van thang 3 4 12

* Tinh toan cong sudt tiéu thu trén cong trudng:

- Cong suat tiéu thu truc tiép:

K.
CoSg

3

0,7.20
0,65

= 21,54(kW)

- Cong suat dién chay may:

K,.P,

~0,75.3,24 N 0,7.(4,4+36 +12)

= 56,5(kW)

P, =)

Cosg

0,68

0,65

- Cong suat dién chiéu sang 1ay theo kinh nghiém chiém 20% tong cong suit tiéu thy
- Nhu vay, tong cong suat dién tiéu thy trén cong truong la:

11(21,54 +56,5)
08

Pt = =107,3(kW)
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1.6.4.2 Chon may bién ap

phan phéi dién :
- Cong suat phan khang:
Q= 197316 spkw)
cosp, 0,66

- Cong suat biéu kién can cung cap:

S, =P? +Q2 =194 8(kW)

- Chon may bién 4p ba pha 1am ngudi bang dau do Viét Nam san xuét loai
320 -10/0.4

1.7 Cong tac an toan lao dong va vé sinh méi trwomng
1.7.1 Cong tac an toan lao dong:

1.7.1.1 An toan trong st
dung dién thi cong:
- Viéc lép dat va su dung cac thiét bi dién va luéi dién thi cong tuan theo cac diéu duéi
day va theo ti€u chuén “ An toan dién trong xay dung “ TCVN 4036 - 85.

- Cong nhan dién, cong nhan van hanh thiét bi dién déu c6 tay nghé va dugc hoc tap an
toan vé dién, cong nhan phu trach dién trén cong truong la nguoi co kinh nghiém quan 1y
dién thi cong.

- Pién trén cong truong duogc chia 1am 2 hé théng dong luc va chiéu sang riéng, ¢ cau
dao tong va cac cau dao phan nhéanh.

- Trén cong trudng cd niém yét so do ludi dién; cong nhan dién déu nam viing so do
ludi dién. Chi c6 cong nhan dién - ngudi duoc truc ti€p phan cong moi dugce stra chira, dau,
ngat nguon dién.

- Day tai dién dong luc bang cap boc cao su cach dién, day tai dién chiéu sang duogc

boc PVC. Chd n01 cap thuc hién theo phuong phap han r0i boc cach dién, ndi ddy boc PVC
bang kép hodc xodn dam bao c6 boc cach dién mdi ndi.

- Thuc hién ndi dit, ndi khong cho phan vo kim loai cua cac thiét bi dién va cho dan
gido khi Ién cao.
1.7.1.2 An toan trong thi
cong bétdong, cot thép, van
Khuon:
- Cop pha duoc ché tao va lap dung theo diing thiét ké thi cong da duoc duyét va theo
hudng dan ctia nha ché tao, cia can b k¥ thuat thi cong.
- Khong xép dit cdp pha trén san ddc, canh mép san, mép 16 hong.
- Khi 1dp dung cbp pha, cot thép déu sir dung da gido 1am san thao tac, khong di lai
trén cot thép.
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- Vi tri gan duong dién trude khi lap dit cot thép tién hanh cit dién, hodc ¢ bién phap
ngtra cot thép cham vao day dién.

- Trude khi d6 bétong, tién hanh nghiém thu cdp pha va cot thép.
- Thi cong bétong ban dém co du dién chiéu sang.

- Pam rung dung trong thi cong bétdng duoc ndi dat cho vo dam, diy dan dién tir bang
phan phoi dén dong co cua dam dung day boc cach dién.

- Cong nhan van hanh may dugc trang bi ing cao su cach di€n va cac phuong ti¢n bao
vé ca nhan khac.

- Lbi di lai phia du6i khu vuc thi cong ¢t thép, cbp pha va bétong duoc dit bién bao
cam di lai.

- Khi thao do cdp pha s& duoc thuong xuyén quan sat tinh trang cac cop pha két cau.
Sau khi thdo d& cbp pha, tién hanh che chan cac 15 hong trén san, khong x&p cop pha trén
san cong tac, khong tha ném bira bai, vé sinh sach s& va xép c6p pha ding noi quy dinh.

1.7.1.3 An toan trong
cong tac lap dung:

- Lap dung da gido theo hd so hudng din ctia nha ché tao va lip dung theo thiét ké thi
cong da dugc duyét.

- Pa gido dugc lap di thanh giang, chan dé va cac phu kién khéac, duoc neo giir vao két
cau co dinh cua cong trinh, chong 1at do.

- C6 hé théng tiép dat , dan sét cho hé thdng dan gido.

- Khi ¢6 mua gi6 tir cip 5 trd nén, nging thi cong lap dung ciing nhu st dung da gido

- Khéng sir dung da gido c6 bién dang, nit va... khong dap Gmg yéu cau k§ thuat.
- San cong tac trén da gido lap du lan can chéng nga.
- Kiém tra tinh trang da giao trudc khi str dung.
- Khi thi cong lap dung, thao d& da gido, can c6 mai che hay bién bao cam di lai & bén
dudi.
1.7.1.4 An toan trong
cbng tac xay:

- Trude khi thi cong tiép can kiém tra ki ludng khdi xay trudc do.

- Chuyén vat liéu 1én d6 cao >2m nhit thiét ding van thing, khong tung ném.
- Xay dén d6 cao 1,5m ké tir mit san, can lip dung da gido rdi méi xay tiép.

- Khong tya thang vao tudng méi xdy, khong dimg trén 6 vang dé thi cong.

- Mach vita lién két giita khéi x4y voi khung bétong chiu luc can chén, day ky.
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- Ngin ngira d6 tudng bang cac bién phap: Dung bat nilong che day va dung go van
dat ngang ma tuong phia ngoai, chdng tir bén ngoai vao cho khéi lwong méi xay dbi véi
tuong trén mai, tuong bao dé ngin mua.

1.7.1.5 An toan trong
cong tac han:

- May han c6 vo kin duoc ndi v6i ngudn dién.

- Day tai dién dén mdy dung loai boc cao su mém khi ndi ddy thi ndi bang phuwong
phap han ro1 boc cach dién cho noi. Poan day tai dién ndi tr nguén dén may khong dai qua
15m.

- Chuoi kim han duoc lam bang vat lidu cach dién cach nhiét tot.

- Chi ¢6 tho dién méi duge ndi dién tir ludi dién vao may han hoic thao lap sira chira
may han.

- C6 tam chan bang vat liéu khong chay dé ngan xi han va kim loai ban ra xung quanh
noi han.

- Tho han dugc trang bi kinh han, giay cach dién va cac phuong tién cd nhan khac.

1.7.1.6 An toan trong khi
thi cong trén cao:

- Nguoi tham gia thi cong trén cao c6 gidy chimg nhan du stc khoé, duoc trang bi ddy
an toan (co6 chat lugng tét) va tai dd nghé.

- Khi thi cong trén d6 cao 1,5m so véi mit san, cong nhan déu dugc ding trén san thao
tac, thang gap... khong diung trén thang tya, khong dig va di lai truc tiép trén két cau dang
thi cong, san thao tac phai c6 lan can tranh nga tur trén cao xudng.

- Khu vuc ¢6 thi cong trén cao déu c6 dit bién bao, rao chin hodc c6 mai che chéng
vat liéu vang roi.

- Khi chuan bi thi cong trén maéi, nhat thiét phai lap xong hé gido vay xung quanh cong
trinh, hé gido cao hon c6t mai nha 1a 1 ting gido ( Bang 1,5m). Gian gido ndi véi h¢ thong
tiép dia.

1.7.1.7 An toan cho may
moc thiét bi:

- Tét ca cac loai xe may thiét bi dwoc st dung va quan ly theo TCVN 5308- 91.

- Xe may thiét bi déu dam bao c6 di hd so k¥ thuat trong d6 néu rd cac thong sb ki
thuat, hudéng dan lap dat, van chuyén, bdo quan, st dung va stra chita. C6 so theo doi tinh
trang, s giao ca.

- Niém yét tai vi tri thiét bj bang nodi quy st dung thiét bi d6. Bing noi dung ké to, 1d
rang.

- Nguoi diéu khién xe may thiét bi 1a ngudi duoc dao tao, co chimg chi nghé nghiép,
c6 kinh nghi€ém chuyén mon va c6 du suc khoé.

- Nhitng xe may c6 dan dién dong déu dugc:
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+ Boc cach dién hoac che kin phﬁn mang dién.

+ N6i dat bao vé phan kim loai khong mang dién cta xe mdy.

- Két cdu cua xe may dam bao:

+ C6 tin hiéu khi may ¢ ché d6 1am viéc khong binh thudng.

+ Thiét bi di dong co trang bi tin hi¢u thiét bi Am thanh hodc 4nh sang.

+ C6 co ciu diéu khién loai trir kha ning ty dong mo hoic ngau nhién déng md.
1.7.1.8 An toan cho khu
vuc xung quanh:

- Khu vyc cong truong dugc rao xung quanh, c6 quy dinh duong di an toan va co du
bién bdo an toan trén cong truong.

- Trong truong hop can thiét co nguoi hudng din giao théng.

1.7.2 Bié¢n phap an ninh bdo vé:

- Toan b tai san cua cong trinh dugc bao quan va bao vé chu ddo. Cong tdc an ninh
bao v¢ dugc dac biét cha y, chinh vi vay trén cong truong duy tri ky ludt lao dong, ndi quy
va ché d6 trach nhiém cua timg ngudi chi huy cong truong to1 tung can bo cong nhan vién.
C6 ché dd ban giao 16 rang, chinh x4c tranh gdy mat mat va thiét hai vat tu, thiét bi va tai
sdn noi chung.

- Thudng xuyén c6 ddi bao vé trén cong truong 24/24, budi tdi co dién thip sang bao
vé€ cong trinh.

1.7.3 Bién phap vé sinh moi truong:

- Trén cong truong thuong xuyén thyc hién vé sinh cong nghiép. Duong di 16i lai
thong thoang, noi tdp két va bao quan ngin nap gon gang. Buong di vao vi tri lam viéc
thuong xuyén dugc quét don sach s€ dac biét 1a van dé vé sinh méi trudng vi trong qua trinh
xay dung cong trinh cdc khu nha bén canh van 1am viéc binh thudng.

- Céng ra vao cua xe cho vat tu, Vél:[ li¢u phai bé tri cau ria xe, hé théng bé léng loc
dat, bun trude khi thai nudc ra hé thong cong thanh pho.

- C6 thé bé tri han mét t6 doi chuyén lam cong tac v¢ sinh, thu don mat béng thi cong.

- Do dic diém cong trinh 13 nha cao téng lai ndm tiép giap nhiéu truc dudng chinh va
nhiéu khu dan cu nén phai c6 bién phap chdng bui cho toan nha bang cach dung gido 6ng,
b6 tri ludi chéng bui xung quanh bé mit cong trinh

- Pbi véi khu vé sinh cong truong c6 thé ky hop dong véi Cong ty méi truong do thi
dé dam bao vé€ sinh chung trong cong trudng.

- Trong cong trinh cting ludn co6 ké hoach phun tudi nudc 2 dén 3 1an / ngay (co thé
thay doi tuy theo dicu kién thoi tiét) lam am mat duong d€ tranh bui lan ra khu vuc xung
quanh.

- Xung quanh cong trinh theo chiéu cao dugc phii ludi ngin bui dé chong bui cho
nguoi va cong trinh.

- Tai khu lan trai, qui hoach chd dé guén 40, chd nghi trua, chd vé sinh cong cong saclr}
S€, d@y du, thuc hién di v€ sinh dﬁr}g cho. Rac thai tbu’c‘mg xuyén Qu’qc don dep, khong dé
bun lay, nudc dong noi duong di 161 lai, gach v& ngdn ngang va do dac bira bai trong van
phong. V6 bao, dung cu hong... dua vé dung noi qui dinh.

Sinh vién: L& Anh Tuan

205



D6 an tét nghiép KSXD GVHD: ThS. Ngé Van Hién

- Hé thdng thoat nudce thi cong trén cong truong dugc thoat theo duong 6ng thoat nudc
chung qua ludi chan rac vao cac ga sau do dan ndi vao duong 6ng thoat nudc ban cia thanh
phd. Cudi ca, cudi ngdy yéu ciu cong nhin don dep vi tri 1am viéc, lau chui, rra dung cu
1am viéc va bao quan vt tu, may méc. Khong dung xe may gy tiéng dn hoic xa khoi lam 6
nhiém méi truong. Xe may chd vt lidu ra vao cong trinh theo gio quy dinh, di dung tuyén,
thing xe c¢6 phu bat dira chdng bui, khong ding xe mdy c6 tiéng 6n 16n 1am viéc trong gid

hanh chinh.
- Cubi tudn 1am tong vé sinh toan cong truong. Puong chung lan can cong trudng
duoc tudi nudc thuong xuyén dam bao sach s€ va chong bui.
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