Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP

Khoa Xay Dung NHA LAM VIEC DAl HOC NGOAI NGU HA NOI
LOTI MO PAU

Trong su nghiép cong nghiép hoa, hién dai hod cua dat nudc, nganh xay dung co ban dong
mot vai tro hét stic quan trong. Cling v6i su phét trién manh mé ctia moi Iinh vuc khoa hoc va
cong nghé, nganh xay dung co ban da va dang c6 nhitng budc tién déng ké. Pé ddp ting duoc cic
yéu cau ngay cang cao cua xa hoi, ching ta cAn mot nguén nhan luc tré 1a cac k§ su xay dung co
di phdm chat va nang luc, tinh than c6ng hién dé ti€p budc cac thé he di trudc, xay dung dat
nudc ngay cang van minh va hién dai hon.

Sau 5 nam hoc tap va rén luyén tai truong Pai Hoc Dan Lap Hai Phong, d6 an tot
nghiép nay la mot ddu 4n quan trong danh dau viéc mot sinh vién da hoan thanh nhiém vu cua
minh trén gh€ giang dudng Dai Hoc. Trong pham vi d6 dn t6t nghiép cia minh, em da c6 gang
dé trinh bay toan bo cdc phan viéc thiét k& va thi cong cong trinh: “Nha lam viéc Pai hoc Ngoai
ngit Ha N¢i ”. Noi dung ctia d6 an gom 3 phan:

- Phan 1: Giai phdp kién tric

- Phan 2: Két cau

- Phan 3: Giai phdp thi cong

Tuy chi 1a mot dé tai gia dinh va & trong mot linh vuc chuyén mon 1a thiét k€ nhung trong
qua trinh lam do6 an da gitp em hé thong dugc cac kién thitc da hoc, ti€p thu thém dugc mot s6
kién thic mdi, va quan trong hon la tich luy duoc chut it kinh nghiém gitp cho cong viéc sau nay
cho du c6 hoat dong chti yéu trong cong tac thiét k€ hay thi cong.Em xin chan thanh cam on céac
thay, co truong Pai hoc Dan 1ap Hai Phong da tan tinh giang day, truyén dat nhitng kién thic
quy gid ciia minh cho em ciing nhu cic ban sinh vién khéac trong suét nhitng nam hoc qua. Pac
biét, d6 an t6t nghiép nay ciing khong thé hoan thanh néu khong c6 su tan tinh huéng din cua
thay :

Thong qua d6 4n t6t nghiép, em mong muon c6 thé hé thong hod lai toan bo kién thic da
hoc ciling nhu hoc hoi thém cac 1y thuyét tinh toan két cdu va cong nghé thi cong dang duoc ting
dung cho céc cong trinh nha cao ting cua nudc ta hién nay. Do kha nang va thoi gian han ché, d6
an tot nghiép nay khong thé tranh khoi nhitng sai s6t. Em rat mong nhan duoc su chi day va goép
¥ clia cac thdy co ciing nhu cua cdc ban sinh vién khac dé c6 thé thiét k& dugc cdc cong trinh
hoan thién hon sau nay.

Hai Phong, ngay.....thang.....nam .......

Sinh vién
Do Viét Trung

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 1
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

CHUONG 1
KIEN TRUC

1.1.Gié6i thiéu cong trinh
- Tén cong trinh: Trung tam Cong nghé - Pai hoc quoc gia Ha Noi
- Dia diém xay dung: 104 duong Xuan Thay,Cau Giay,Ha Noi.
- PBon vi chu quan: Truong dai hoc Cong Nghiép - Ha Noi.
- Thé loai cong trinh: Pai hoc quoc gia Ha Noi.
- Quy mo cong trinh:
Cong trinh ¢6 9 tang hop khoi:
+ Chiéu cao toan bo cong trinh: 34,9m
+ Chiéu dai: 50,7m
+ Chiéu rong: 16,20m
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Hinh 1.1: Mat ding cong trinh
Cong trinh dugc xay dung trén khi dat da san gat bing phang va c6 dién tich xay dung
khoang 890m2 nam trén khu dat c6 tong dién tich 1050 m2.
- Chitc nang phuc vu: Cong trinh dugc xay dung phuc vu véi chiic nang dép ting nhu cau hoc
tap va 1am viéc cho cdn bo, nhan vién va toan thé sinh vién cta trudng.

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 3
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP

Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI
Tang 3 dén tang 9: GOm cac phong lam viéc, hoc tap, nghién cttu va thuc hanh danh cho céac
khoa chuyén nghanh.
& &

1.2. Piéu kién tu nhién, kinh t€ xa hoi
1.2.1 Piéu kién khi hdu, thuy vdin
Cong trinh nam & quan Cau Gidy — thanh phé Ha Noi, nhiét do binh quan hang nam la
27°C chénh 1éch nhiét do giita thang cao nhat (thang 4) va thang thip nhat (thang 12) 1a 12°C.
Thoi ti€t hang nam chia 1am hai mua rd rét la miia mua va mua kho. Mua mua tr thing 4 dén
thdng 11, mia kho tir thang 12 dén thang 3 nam sau. Do am trung binh tir 75% dén 80%. Hai
huéng gié cht yéu la gi6é Tay -Tay Nam, Bac - Dong Bac. Thang c6 sdc gié manh nhat 1a thiang
8, thang c6 stc gié yéu nhat la thang 11. Toc do gi6 16n nhat 1a 28m/s.
1.2.2 Piéu kién dia chdt
1.2.3 Diéu kién kinh té xd hoi
Hién nay cong trinh kién tric cao tdng dang duoc xay dung kha pho bién & Viet Nam véi
cac chic nang phong phu: Nha 6, truong hoc, nha lam viéc, van phong, khach san, ngan hang,
trung tam thuong mai... Nhitng cong trinh nay da giai quyét duoc phan nao nhu ciu vé nha &
cling nhu khong gian 1am viéc, hoc tap clia nguoi dan Ha Noi va cac tinh thanh phu.
Nham muc dich phuc vu nhu cau hoc tap, nghién citu khoa hoc ctia cdn bo, nhan vién va toan
thé sinh vién cua trudng Pai hoc Quoc gia Ha Noi,cong trinh dugc xay dung ngay trong khuon
khu dat ctia truong tai s6 144 Xuan Thiy,quan Cau Gidy,thanh phd Ha Noi.

1.3. Giai phap thiét ké kién tric
1.3.1.Gidi phdp t6 chirc khong gian thong qua mdt bang va mdt cdt cong trinh.

+ Thiét k€ tong mat bang tuan thu cac quy dinh vé chi giGi dudng do va chi gidi xay dung.

+ Tong mat bang dugc chia 1am 3 phan chinh: Phan nha & ,phan cay xanh va mot s6 cong
trinh phu trg. Cong trinh dugc xay dung trén khu dat c¢6 dién tich kha 16n & vi tri sat mat duong,
nén rat thuan tién cho bo tri khong gian cay xanh va giao thong di lai.

+ Mat chinh cong trinh nhin ra duong rong 20m, mat bén cong trinh ti€p giap véiduong
noi bo rong 12m.

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 5



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC BAI HOC NGOAI NGU HA NOI
+ Cong trinh du kién xay dung s€ mang phong cach kién tric hién dai, hai hoa véikhung
canh hién co.

MAT BANG TONG THE

Hinh 1.5: Mat bing tong thé

1.3.2.Gidi phdp té chiic khong gian thong qua mdt bang va mdt cdt cong trinh.

- Cong trinh dugc bo tri trung tam khu dat tao su bé thé ciing nhu thuan tién cho giao thong,
quy hoach tuong lai ctia khu dét.

- Cong trinh gém 1 sanh chinh tdng 1 dé€ tao su bé th€ thodng dang cho cong trinh dong thoi
dau nit giao thong chinh cta toa nha.

- Vé sinh chung dugc b tri tai moi ting, & cudi hanh lang dam bao su kin ddo ciing nhu vé
sinh chung cua khu nha.

1.3.3.Gidi phdp vé mdt ditng va hinh khoi kién triic cong trinh.

- Cong trinh dugc thiét k€ dang hinh khai theo phong cich hién dai va st dung cic mang kinh
16n dé€ todt 1én su sang trong ciing nhu dic thu clia nha 1am viéc.

- V& bé ngoai clia cong trinh do dic diém co cau bén trong vé mit bd cuc mit bing, gidi phap
két céu, tinh nang vat liéu cting nhu di€u kién quy hoach kién tric quyét dinh. & day ta chon giai
phdp dudng nét kién tric thang, két hop véi cdc bang kinh tao nén nét kién triic hién dai dé phu
hop véi tong thé ma van khong phd v& canh quan xung quanh néi riéng va canh quan do thi néi
chung.

1.3.4.Gidi phdp giao thong va thodt hiém cua cong trinh.

- Giai phap giao thong doc : D6 1a cac hanh lang dugc bo tri tir tang 2 dén tang 11. Cac hanh
lang nay duoc ndi vGi cac nit giao thong theo phuong ding (cau thang), phai dam bao thuan tién
va dam bao luu thoat ngudi khi cé su cd xay ra. Chiéu rong ctia hanh lang 1a 3,0m, cta di cac
phong c6 canh m& ra phia ngoai.

- Giai phdp giao thong ding: cong trinh dugc bo tri 2 cau thang bo va 2 ciu thanh may doi
xiing nhau, thuén tién cho giao thong di lai va thodt hiém.

- Giai phdp thodt hiém: Khéi nha c¢6 hanh lang rong, hé thong ctra di, hé thong thang may,
thang bo dam bao cho thoat hiém khi xdy ra su co.

1.3.5.Gidi phdp thong gié va chiéu sdng tu nhién cho cong trinh.

Thong hoi, thodng gié 1a yéu cau vé sinh bao dam stic khoe cho moi nguoi lam viéc duoc

thoai mai, hiéu qua.

Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

- V& quy hoach: Xung quanh 1a bon hoa, cay xanh dé dan gio, che ning, chan bui, chong 6n.

- V¢ thiét k&: Céac phong lam viéc duoc dén gié truc ti€p, va dén gidé qua cic 16 clra, hanh
lang dé dé dan gi6 xuyén phong.

- Chiéu sang: Chiéu sdng tu nhién, cic phong déu cé cic clra s6 dé ti€p nhan 4nh sing bén
ngoai. Toan bo cic clra s6 duoc thiét k& cé thé md canh dé ti€p nhan 4nh sdng tu nhién tir bén
ngoai vao trong phong.

1.3.6.Gidi phdp so bo vé hé két cdu va vit liéu xdy dung cong trinh.

- Giai phap so bo lua chon hé két cau cong trinh va cau kién chiu luc chinh cho cong trinh:
khung bé tong cot thép, két ciu gach.

- Giai phap so bo Iua chon vat liéu va két cu xay dung: Vat liéu st dung trong cong trinh chu
yéu la gach, cét, xi mang, kinh.... rat thinh hanh trén thi trudng, hé thong ctlra di , clta s6 duogc
lam bang go6 két hop véi cac vach kinh.

1.3.7.Gidi phdp ky thudt khdc.
1.4. Két luan
Do cong trinh trong ving khi hau néng 4m ,cdc giai phap hinh khéi ,qui hoach va gidi
phap két cau phai duoc chon sao cho chiing dam bao duoc trong nha nhitng di€u kién gin véi cac
diéu kién tién nghi khi hau nhat dé 1a :
+Nhiét do khong khi trong phong
+D0¢ 4m clia khong khi trong phong
+Van toc chuyén dong cua khong khi
=>Céc diéu kién tién nghi can dugc tao ra trude hét bang cdc bién phdp kién tric xay dung
nhu t6 chiic thong gié xuyén phong vao thoi gian néng ,dp dung két cau che niang va tao bong
mét cho ctra s0 ,dong thoi dp dung cdc chi tiét két cdu chong mua hat .
Cac phuong tién nhan tao d€ cai thién ch€ do nhiét chi nén 4p dung trong trudng hop hiéu
qua can thiét khong thé dat t6i bang bién phép kién tric.
Ngoai ra con can phai ddm bao mai lién hé rong rai va chat ché gilta cdc cong trinh va to
hop cong trinh v6i moi truong thién nhién xung quanh .D6 1a mot trong nhitng bién phap quan

trong nhat dé cai thién vi khi hau .

Dé dat duoc diéu do,két ciu bao che ctia cong trinh phai thuc hién nhiéu chic ning khic
nhau : bao dam thong gié xuyén phong dong thoi chong tia mat troi chiéu truc ti€p chdng dugc
mua hat va do chéi clia bau troi .

Ta chon giai phép kién tric c6 gang dat hiéu qua hop 1y va hai hoa theo cdc nguyén tac
sau :

+Bé&o dam xac dinh huéng nha hop 1y vé qui hoach tong thé ;
+T6 chiic thong gi6 tu nhién cho cong trinh ;
+Dam bao chong néng ;che nang va chong chéi ;
+Chong mua hat vao nha va chong thdm cho cong trinh ;
+Chong hap thu nhiét qua két cau bao che ,dac biét 1a mai ;
- Cong trinh duogc thiét k& dua theo tiéu chuén thiét k€ TCVN 4601-1998

Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

PHAN II

0 2
Q‘“?"(3,45%?:}”@
KET CAU
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SINH VIEN THUC HIEN  : DO VIET TRUNG
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*NHIEM VU:

1.GIAI PHAP KET CAU
2.TINH KHUNG TRUC 6 (CHAY KHUNG PHANG)
3. TINH SAN DIEN HiNH
4. TINH HE DAM COT KHUNG TRUC 6
5.TiINH CAU THANG BO TRUC 4-5
6. TINH MONG KHUNG TRUC 6

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 8



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

CHUONG 2 ) )
LUA CHON GIAI PHAP KET CAU

2.1. So b6 phuong an két cau

2.1.2. Phuong an lua chon:

Qua phan tich, xét dic di€ém céc hé két cau chiu luc trén 4p dung vao dic diém cong trinh va
yéu cu kién triic, em chon hé két c&u chiu luc cho cong trinh 12 hé két cdu khung - gidng véi
vach dugc bo tri 1a cau thang may.

Dic diém cong trinh 1a nha cao ting c6 nhip tuong d6i 16n 3,9m x 6,6m nén yéu cau vé két
céu chic chin, néu str dung san nadm thi khong kha thi do dam bao yéu cau chong choc thung thi
kich thudc cot phai 16n (khong kinh t€), va chiéu day san 16n. Do d6 em chon phuong dn hé san-
dam Ia hinh thitc két cau duoc st dung rong, chi tiéu kinh t€ ky thuat cao dong thoi dam bao
duoc chiéu cao thong thuy.

2.1.3. Kich thudc so bo cua két cdu va vit liéu

2.1.3.1 San:

Cong thic xac dinh chiéu day cha san: h, = %.I

Cong trinh ¢6 2 loai 6 san: 6,6 x 3,9 mva3,0x 3,9 m

O bén loai 1: (L1 xL2=3,9 x 6,6 m)

Xét ti s0 : I—2:@:1,69<2
L 3.9
Vay 6 ban lam viéc theo 2 phuong = tinh ban theo so d6 ban ké 4 canh.
Chiéu day ban san dugcxdc dinh theo cong thic :

D
h, = m 1 (1: canh ngén theo phuong chiu luc)

Véi ban ké 4 canh ¢6 m= 40+ 50 chon m= 40

D=0.8 +1.4 chon D= 1,2

Vay ta c6 hy = (1,2%3900)/40 = 117 mm . Vay chon h, = 12,0 cm
O bén loai 2 :(L1xL2=3x3,9m)

| 3,9
Xét ti so : —2=?=1,3<2

Il
Vay 6 ban lam viéc theo 2 phuong = tinh ban theo so d6 ban ké 4 canh .
Ta c¢6 h, = 1,2¥3000/40 = 90 mm =9,0 cm
( Chon D= 1,2; m=40)
KL: Vay ta chon chiéu day chung cho c4c 0 san toan nha la 12 cm

2.1.3.2. Ddm:
L,

M,
my = { 8-12 v6i dam chinh

Chiéu cao tiét dién : h =

12-20 v6i dam phu
L, - 1a nhip ctia dam.

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 9



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

+ Dam chinh c6 nhip = 6,6 m —>h = %: 550mm —> h = 60cm —b=25 cm

+ Dém chinh ¢6 nhip=3,0m > h = %: 375mm — h = 40cm —>b=25¢m

+ Dém phu ¢6 nhip = 3,9 m —>h = %:BZSmm > h=35cm —b=25cm

+ Dam doc ¢c6 nhip=3,9m —>h = %:%Smm — h=35cm —b=25cm
Trong d6: b = (0,3—0,5)h

2.1.2.3 Cot khung K6:

n.g.s.k

Dién tich ti€t dién cOt so bo xdc dinh theo cong thic: F, = =
b

n: SO san trén mat cat

q: Téng tai trong 800 + 1200(kG/m?)

k: hé s6 ké dén anh hudng clia momen tic dung 1én cot. Lay k=1.2

R,: Cudng do chiu nén clia bé tong véi bé tong B20, R, =10,5MPa = 105 (kG/cm?)

s= 2% % b 46 véi cot bien):
2 2
s-A+d x% (d6i v6i cot gitta).
+ Véi cot bién:

o X'_l _39+39 x6’—26 =12,87m2 =128700(cm?)

2 2 2
F - 9XO,12XiL§58700.1, 2 _1588,52(cm?)

o @ 6
4200 4200

. 4200 .
X X

_ f

©

6600

LI
PHAM VI TRUYENTAI LEN COT TRUC D

%%
\

Hinh 2.1: Dién chiu tai cot bién
K&t hgp yéu cau kién tric chon so bo tiét dién cac cot nhu sau:

©

B
i
\

Tang 1-4 Tiét dién cot: bxh = 30x50 cm = 1500cm?
Tang 5-9 Tiét dién cot: bxh = 30x40 cm = 1200 cm?

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 10



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

* Kiém tra 6n dinh cia cot : 4 = EOS%: 31

- Cot coi nhu ngam vao san, chiéu dai lam viéc cua cot 1, =0,7 H

Tang 1 -10 : H=360cm —1, = 0,7x360=252cm — A = 252/30 = 10,08 < A,

+ Vi cot gitra:

g_atd L, +1, 39+39 X6,6+3
2 2 2

9x0,12x187200.1, 2

105

Két hop yéu cau kién tric chon so bo tiét dién cac cot nhu sau:

Tang 1-4 Tiét dién cot: bxh = 30x60 cm = 2100cm?

Tang 5-9 Tiét dién cot: bxh = 30x50 cm = 1500 cm?

T ——

| 2100 || 2100 |
| |

=18,72m2 =187200(cm2)

F=

= 2310,58(cm2)

6600

PHAM VI TRUYEN TAI LEN COTTRUC C

@, @

Hinh 2.2: Dién chiu tai cot giita
Diéu kién dé€ kiém tra on dinh ctia cot: A = IEOSAO: 31

Cot coi nhu ngam vao san, chiéu dai lam viéc cta cot 1, =0,7 H
Tang 1-9: H=360cm — l,=252cm > A =252/30=8,3 <A,

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 11



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI
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Hinh 2.3: So d6 hinh hoc khung truc 3

Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI
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Hinh 2.4: Mat bing két c4u tang dién hinh
2.1.3.4.Vat liéu diung trong tinh todn:
2.1.34.1. Bé tong: Theo tieu chuan TCXDVN 356-2005

Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

+ Bé tong v6i chat két dinh 1a xi mang cuing véi cac cot liéu da, cat vang va dugc tao nén mot
céu tric dac trac. VGi cdu tric nay, bé tong c6 khoi luong riéng ~ 2500 KG/m3.

+ Beé tong duoc dudng ho ciing nhu duoc thi nghiém theo quy dinh va tiéu chuén cliia nudc
Cong hoa xa hoi chu nghia Viét Nam. Cép do bén chiu nén cta bé tong dung trong tinh todn cho
cong trinh la B20.

* V6i trang thai nén:

+ Cuong do tinh todn vé nén: R ,=10,5 MPa =105 KG/cm®

* V6i trang thai kéo:

+ Cuodng do tinh todn vé kéo : R, =0,9 MPa = 9 KG/cm2.
2.1.34.2.Thép:

Cuong do cua c6t thép cho trong bang sau:

N Cuong do tiéu chuian Cuong do tinh todn
e om (MPa) (MPa)

*P Rs Rsw Rs Rsw Rsc
Al 235 225 175 225
All 295 280 225 280
AlIl 390 355 285 355

Thép 1am cot thép cho cau kién bé tong cot thép dung loai thép soi thong thuong theo tiéu
chuian TCVN 5575 - 1991. Cét thép chiu luc cho cdc dam, cot ding nhém All, AIlL, c6t thép dai,
cot thép gid, cot thép cdu tao va thép dung cho ban san dung nhom Al.

Modun dan héi cuta cot thép: E=21.10* Mpa.

2.1.34.3. Cdc loai vdt liéu khdc:

- Gach dac M75

- Cat vang song Lo

- Cét den song Hong

- b4 Kién Khé (Ha Nam) hoac Bong M6 (Lang Son).

- Son che phut mau niu hong.

- Bi tum chong tham.

2.2. Tinh toan tai trong
2.2.1. Tinh tdi
- San mai:
Trong lugng cac 16p mdi dugc tinh todn va lap thanh bang sau:
Bang 2.1: Bang trong luong cac 16p mai

y Tai tronig He <6 Tai trong
TT Tén cac 16p céu tao (kG/m3) d (m) tiéu chuan tin.céy tinh toan
(kG/m2) ‘ (kG/m2)
1 Vita chong tham 1800 0,025 45 1,3 58,5
2 Lép BTGV tao doc 1800 0,010 180 1,1 198
3 BT cot thép 2500 0,10 250 1,1 275
4 L&p vita trat tran 1800 0,015 27 1,3 35,1
Téng 322 566,6

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 14




Truong Pai hoc Dan 1ap Hai Phong

Khoa Xay Dung

pO AN TOT NGHIEP
NHA LAM VIEC DAl HOC NGOAI NGU HA NOI

- San cac tang:

Lép gach 14t day 10mm ; y = 2T/m’

Lép vita 16t day 20mm ; y = 1,8T/m’
Lép BTCT day 120mm ; y = 2,5T/m?
Lép tran trang tri day 15mm ; y = 1,8T/m?
Trong luong cac 16p san dugc tinh todn va 1ap thanh bang sau :
Bang 2.2: Bang trong luong cac 16p san day 12 cm

N Tai trong . Tai trong
TT TenA’cac 16p Y 3 & (m) tieu chuédn H@ SAO tinh todn
cau tao (kG/m”) (kG/m?) tin cay (kG/m?)
1 Gach granit 2000 0,01 20 1,1 22
2 Vita 16t 1800 0,02 36 1,3 46,8
3 BT cot thép 2500 0,12 300 1,1 330
4 Tran trang tri 1800 0,015 27 1,3 35,1
Tong 383 434
- San WC:
Bang 2.3: Bang trong luong cac 16p san WC day 12cm
Py Tai trong o Tai trong
TT TenA/cac 16p Y ; & (m) tiéu chuédn I._IC > tinh toan
cau tao (kG/m”) (kG/m?) tin cay (KG/m?)
2 3 4 5=3x4 6 7 =5x%x6
1 Gach chong tron 2000 0,01 20 1,1 22
2 Vita 16t 1800 0,02 36 1,3 46,8
3 BT chong tham 2500 0,04 100 1,1 100
4 Ban BT c6t thép 2500 0,12 300 1,1 330
5 Vira trat tran 1800 0,015 27 1,3 35,1
6 Puong ong KT 30 1,3 39
Téng 383,0 582,9

- Tuong bao che:
Tinh trong lugng cho 1m? tudng 220; gém:
+Trong luong khoi xay gach:

+Trong luong 16p vita trat day1,5 mm:
+Trong luong 1 m? twdng g/c 220 la: Zuong = 435,6 + 35,1 =470,7= 471 (kG/m?)

Trong lugng ban than ctia cac ciu kién.

g= 1800.0,22.1,1 = 435,6 (kG/mZ)

g, = 1800x0,015x1,3 = 35,1 (kG/m?)

Tinh trong luong cho 1m? tuong 100; gém:
+Trong luong khoi xay gach:

+Trong luong 16p vira trat day1,5 mm:
+Trong lugng 1 m? tudng g/c 100 1a: Cuong = 217,8 + 35,1 =252,9 =253 (kG/m?)

Trong luong ban than cua céac cau kién.

- Tinh trong luong cho 1 m dam:

Sinh vién: D6 Viét Trung
Lép : XD1401D
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

+ V6i dam kich thude 25x60: g = 0,25x0,6x2500x1,1 = 412,5 (kG/m)

+ V6i dam kich thuée 25x40: g = 0,25x0,4x2500x1,1 =275  (kG/m)

+ V6i dam kich thuée 25x35: g = 0,25x0,35x2500x1,1 = 240,625 (kG/m)

2.2.2 Hoat tdi

Theo TCVN 2737-95 hoat tai tiéu chuén tidc dung lén san la:

D6i véi phong 1am viéc : q = 200 (kG/m?) — q,, = 200x1,2 = 240 (kG/m?)

D6i v6i hanh lang : g= 300 (kG/m?) — q,, = 300x1,2 = 360 (kG/m?)

bo6i v6i WC: q = 200 (kG/m?) — g, = 200x1,3 = 260 (kG/m?)

D6i v6i tang 4p méi: qméi = 75 (kG/m?) —> qmii tt = 75x1,3 = 97,5 (kG/m?)

2.2.3 Tdi trong gio:

Theo tiéu chuan TCVN 2737 - 95 véi nha dan dung ¢6 chiéu cao nho hon 40 m thi chi can
tinh v6i ap luc gi6 tinh

ap luc tieu chudn gié tinh tidc dung lén cong trinh dugc xadc dinh theo cong thic cia TCVN
2737-95

W=nW,_k.cB

W.: Gi4 tri clia ap luc gi6 doi véi khu vuc Ha Noi ; W, = 95 (kG/m?)

n: hé s6 do tin cay; y=1,2

k: Hé so tinh dén su thay doi clia 4p luc gi6 theo do cao so v6i moc chuin va dang dia hinh;
hé s6 nay tra bang cla tiéu chuin

c: Hé s0 khi dong 14y theo bang clia quy pham. Vi cong trinh ¢6 mét bang hinh chit nhat thi:
Phia dén gi6: ¢ = 0,8 Phia hut gi6: ¢ =- 0,6

— Phia dén gi6: W;=1,2.95.k.0,8=91,2 .k

= Phia gié hit: W, =1,2.95.k. (-0,6) =- 68,4 .k

Nhu vay biéu d6 ap luc gi6é thay doi lién tuc theo chiéu cao mdi ting .

Thién vé an toan ta coi tai trong gié phan bo déu trong cic tang :

Tang 1 hé s6 k 1ay & cao trinh +3.6m noi suy ta c6 k = 0,824

Tang 2 hé s6 k 1dy & cao trinh +7,2m noi suy ta c6 k = 0,933

Tang 3 hé s6 k 1ay & cao trinh +10,8m noi suy ta cé k = 1,013

Tang 4 hé s6 k 1dy & cao trinh +14,4m noi suy ta c6 k = 1,070

Tang 5 hé s6 k 1ay & cao trinh +18,0m noi suy ta c6 k = 1,100

Tang 6 hé so k 1ay & cao trinh +21,6m noi suy tacé k = 1,144
Tang 7 hé so k 1ay & cao trinh +25,2m noi suy ta co k = 1,177
Tang 8 hé s6 k 1ay & cao trinh +28,8m ndi suy ta c6 k = 1,210
Tang 9 hé s6 k 1ay & cao trinh +32,4m ndi suy ta c6 k = 1,234
Tang 10 hé s6 k 18y & cao trinh +36m ndi suy ta c6 k = 1,256
Tang 11 hé s6 k 18y & cao trinh +39,6m ndi suy ta c6 k = 1,278
Véi bude cot 1a 3,9m ta co:
- Don tai trong gi6 vé khung K3
Bang 2.4: Bang tai trong gi6 tac dung lén cong trinh (kG/m?)

A CaO e Wdz 91,2 k th 68,4k Ja = Wd . 3,9 Jn = Wh . 3,9
Tang | ann | HESOK T a/mo) (kG/m2) (kG/m) (kG/m)

1 +3,6 0,824 75,14 56,36 293,046 219,804
Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP

Khoa Xay Dung NHA LAM VIEC BAI HOC NGOAI NGU HA NOI
2 +7,2 0,933 85,08 63,817 331,812 248,886
3 +10,8 1,013 92,38 69,289 360,282 270,227
4 +14,4 | 1,070 97,584 73,188 380,578 285,433
5 +18,0 | 1,100 100,22 75,24 390,858 293,436
6 +21,6 | 1,144 104,33 78,249 406,887 305,171
7 +25,2 | 1,177 107,342 80,506 418,633 313,973
8 +28.8 1,210 110,352 82,764 430,372 322,779
9 +324 | 1,234 112,541 84,41 438,909 329,199

Dé thién vé an toan trong qud trinh thi cong ta bd qua luc tap trung do tai trong gid tdc dung
tai mép cua khung .
Vay tai trong gi6 tac dung 1én khung chi bao gdm tai trong phan b g theo timg tang.
2.2.4. Tdi trong ddc biét
-Do hé két cdu can tinh toan c6 do cao nho hon 40m (39,6 m) nén khong can xét dén anh
huodng cua gié dong
2.2.5. Ldp so do cdc truong hop tdi trong:
A. Tinh tai:
a.l1) Tang 2 dén ting 9:

- Tai tam gidc D Qu= g x qx 1
- Tai hinh thang :qu=k xqx1,
- Tai hinh chit nhat tqu=9q x ]

Trong do:
q: tai phan bo trén dién tich san. q =434 kg/m?*  q,.= 582,9 kg/m*. q= 471 kg/m*

k: hé s6 truyén tai. (k=1 -2B*+ B B = I—1)

2l,
o 11 2, @3
STT Tén 0 L, L, B= 212 K=1-2p"+ R
1 Ol 3.9 6,6 0,295 0,85
2 02 3 3.9 0,384 0,76

a.1.1) Tdi phdn bo

* Nhip A-B va C-D

- Do san dang hinh thang 2 phia truyén vao:

q; = kxqg,x1; = 0,85x 434 x 3,9 = 1438,71 (kG/m?)

- Do trong luong tuong gach 0,22 xay trén dam cao 0.6m:
g, =q,xh = (3,6 - 0,6)x 471= 1413 (kG/m?)

Téng: qup = qep =1545,3 +1413 = 29583 (kG/m?)
*NhipB - C

- Do san dang tam gidc 2 phia truyén vao:

Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

Q= (5/8) x g, x 1, = 0,625x 434 x 3 =813,75 (kG/m?)
Téng: qg ¢ = 813,75 (kG/m?)
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MAT BANG PHAN TAI TANG 2 -9

a.1.2) Tdi tdp trung:
Dién tich cac 6 san phan bo S,= 3,8; S;= 3,6
Bang 2.5: Bang tinh tai trong tap trung tai nat(tang 2-11)

Tén tai trong Cong thiic tinh Két qua
Tinh G, (truc A)
+Do san truyén vao (g,= 434(kG/m?) g.xS,=434x3,8 1649,2(kg)
+Dam doc 2535 (ggim = 240,625(kG/m) Caam X 1 =240,625x3,9 938,44(kg)
" o o oty aan 060 assasay | 4TSN
G, =Gy = 6766,59(kG)
Tinh Gy ( truc B)

+ San g, = 434(kG/m)? g.X(S,+S;)=434x(3,8+x3,6) 3211,6 (kg)
+Dam doc 2535 (ggim = 240,625(kG/m) Caam X 1 =240,625x3,9 038,44 (kg)
+ Tudng 220 (qun, = 471 (kG/m?) QuongX 1 X(h-hy)x0,7 4178.95
Tuong c6 clra nhan hé 6 0,7 =471x3,25%3,9x0,7 ’

G=G¢ = 8328,99(kG)

Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong
Khoa Xay Dung

pO AN TOT NGHIEP
NHA LAM VIEC DAl HOC NGOAI NGU HA NOI

a.2) Tang mdi:

- Tai tam giac Cqu= g xqxl
- Tai hinh thang :qu=kxqx],

- Tai hinh chit nhat tqu=9qx ]
Trong do:

g: tai phan bo trén dién tich san. =566,6 (kG/m)

k: hé s6 truyén tai. (k=1-2p*+ B* B = I_l)

21,

STT Tén o L, L, K=1-2p%+ p°
1 o1 3,9 6,6 0,85
2 02 3 3,9 0,76
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a.2.1) Tdi phdn bo

* Nhip A - B

MAT BANG PHAN TAI TANG MA|

- Do san dang hinh thang 2 phia truyén vao:
q= kxq,x1;, = 0,85x 566,6 x 3,9 = 1878,28 (kG/m?)
Téng: qu 5 = 1828,28 (kG/m?)

* Nhip B - C

- Do san dang tam gidc 2 phia truyén vao:
q= (5/8) x g, x1; = 0,625x 566,6 x 3 = 1062,375 (kG/m?)
Téng: g = 1062,375 (kG/m?)
a.2.2) Tdi tdp trung:

Dién tich cac 6 san phan bo:

Sinh vién: D6 Viét Trung

Lép : XD1401D
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

Bang 2.6: Bang tinh tai trong tap trung tai nit (tang mai)

Tén tdi trong Cong thiic tinh Két qud
Tinh G, (truc A)
+Do san truyén vao (g,,= 566,6(kG/m?) g.xS,=566,6 x 3,8 2153,08(kg)
+Dam doc 25x35 (gq44m = 240,625(kG/m) Zaim X 1 =240,625 x 3,9 938,44(kg)
G, =Gy = 3091,52(kG)
Tinh Gy ( truc B)
+ San g, = 434(kG/m)? g.x(S,+S;)=566,6x(3,8+3,6) 4192,84 (kg)
+Dam doc 25x35 (g4, = 240,625(kG/m) gy x 1= 240,625 x 3.9 938,44 (kg)
GB=GC = 5131,28(kG)
a.3) Tum thang may
- Tai tam gidc iqta=§ x qx 1
- Tai hinh thang :qu=kx qx1,
- Tai hinh chit nhat tqu=qx ]
Trong do:
g: tai phan bd trén dién tich san. =566,6 (kG/m)
k: hé s6 truyén tai. (k=1 -2p*+ p%; B = ZITl)
2
A 11 2, @3
STT Tén 0 L, L, B= P K=1-2p"+ R
1 01 3,9 6,6 0,295 0,85
2 02 3 3,9 0,384 0,76
a.3.1) Tdi phdn bo
* Nhip C - D
- Do san dang hinh thang truyén vao:
q= (kxqg,x1)/2= (0,85x 566,6 x 3,9)/2 = 939,14 (kG/m?)
Téng: qup = 939,14 (kG/m?)
* Nhip B - C
- Do san dang tam gidc truyén vao:
q= {(5/8) x q, x I, Y2 = (0,625% 566,6 x 3)/2 = 531,188 (kG/m?)
Téng: qg.c = 531,188 (kG/m?)
a.3.2) Tdi tdp trung:
Dién tich cdc 6 san phan bs:  S,= 3,8 m?%; S,= 3,6 m*
Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong

pO AN TOT NGHIEP

Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI
Bang 2.6: Bang tinh tai trong tap trung tai nit (tum cau thang)
Tén tdi trong Cong thiic tinh Két qua
Tinh Gp ( truc D)
+Do san truyén vao (g,,= 566,6(kG/m?) g.xS,=566,6 x 3,8 2153,08(kg)
+Dam doc 25x35 (gq44m = 240,625(kG/m) Zaim X 1 =240,625 x 3,9 038,44(kg)
Gy = 3091,52(kG)
Tinh Gy ( truc B)

+ San g, = 434(kG/m)>

2 X(S,+85)=566,6x(3,8+3,6) 4192,84 (kg)

+Dam doc 25x35 (g4, = 240,625(kG/m) gy % 1= 240,625 x 3,9 938,44 (kg)
GB=GC = 5131,28(kG)
B. Hoat tai
b.1)Tdng 2,4,6,8

b.1.1) Truong hop hoat tdai 1
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TRUGONG HOP HOAT TAI 1

b.1.1.1) Tdi phdn bo:

* Nhip A - B (phan b6 dang hinh thang)
P,=P,= kxpxl, = 0,85x 240 x 3,9 = 795.,6 (kG/m)

Trong doé: B = |—1= £= 0,295
21, 2x6,6

k=1-2x0295+0,295°=0,85

b.1.1.2)Tdi tdp trung:

S,= 3,8

Sinh vién: D6 Viét Trung
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

* Tinh P,
P, = pxS, = 240x3,8 = 912 (kG/m)
* Tinh P,
P, = pxS, = 240x3,8 =912 (kG/m)
* Tinh P
P.= pxS, = 240x3,8 =912 (kG/m)
* Tinh P,
P, = pxS, =240x3,8 =912 (kG/m)

b.1..2) Truong hop hoat tdi 2:

b.1..2.1) Tdi phdn bo: (phdn bé dang tam gidc)

* Nhip B-C

- Do san dang tam gidc 2 phia truyén vao:

p= (5/8) xpx1, = 0,625 x 240 x 3 =450 (kG/m)
Téng: pg.c = 450 (kG/m)

b.1..2.2) Tdi tdp trung: S;=3,6

* Tinh Py

Py = pxS;=240x3,6 = 864 (kG/m)
* Tinh P,

Pc= pxS;=240x3,6 = 864 (kG/m)
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TRUONG HOP HOAT TAI 2
Hinh 2.8: Truong hop hoat tai 2(tang 2,4,6,8)

b.2)Tang 3,5,7,9:
b.2.1) Truong hop hoat tdi 1:
b.2.1.1) Tdi phdn bo:

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 22



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

* Nhip B-C

- Do san dang tam gidc 2 phia truyén vao:

p= (5/8) xpx1, = 0,625 x 240 x 3 =450 (kG/m)
Téng: pg.c = 450 (kG/m)

b.2.1.2) Tdi tdp trung: S;= 3,6;

* Tinh Py

Py = pxS,=240x3,6= 864 (kG/m)

* Tinh P,

P.= p xS, =240 x3,6 = 864 (kG/m)

T 6600 3000 N 6600

r 1|

3900 % 3900
T -7
? 3L3k:2 NER
|

6600 3000 6600

TRUONG HOP HOAT TAI 1
Hinh 2.9: Truong hop hoat tai 1(tang 3,5,7,9)
b.2.2) Truong hop hoat tdi 2:
b.2.2.1) Tdi phdn bo: ( dang hinh thang)

* Nhip A - B
pas= kxpxl, = 0,85% 240 x 3,9 =795,6 (kG/m)
Trong do: B = |—1= 39 _ 0,295
21, 2x6,6
k =1-2x 0,295 + 0,295 = 0,85
*Nhip C-D
Pep= kxpxl; = 0,85x 240 x 4,2 =795,6 (kG/m)
Trong do: B = |—1= 39 _ 0,295
21, 2x6,6

k=1-2x0,295*+0,295°=0,85
b.2.2.2) Tdi tdp trung: S2= 3,8
*Tinh P,

P, = pxS, =240x3,8 = 912 (kG/m)
* Tinh Py

Py = pxS, =240x3,8 =912 (kG/m)
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Truong Pai hoc Dan 1ap Hai Phong
Khoa Xay Dung

pO AN TOT NGHIEP
NHA LAM VIEC DAl HOC NGOAI NGU HA NOI

* Tinh P,

P.= pxS, = 240x3,8 = 912 (kG/m)
* Tinh P,

P, = pxS, = 240x3,8 = 912 (kG/m)
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6600

6600
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e

e
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=3,8m2

52=3;

3900

S2=38

?

=3,8m2—

52=3;

A

3900

6600

3000

6600

;of\%
G

Py

TRUONG HOP HOAT TAI 2

Hinh 2.10: Truong hop hoat tai 2(tang 3,5,7,9)

b.3) Tang mdi:
b.3.1) Truong hop hoat tdi 1:
b.3.1.1) Tadi phdn bo*:

* Nhip A - B
Pap= kxpx1, = 0,85x 97,5 x 3,9 =32321 (kG/m)
Trong doé: B = I—1= £= 0,295

2, 2x6,6

k=1-2x 0,295 + 0,295 = 0,85
* Nhip C - D

Pcp=kxpxl; = 0,85x 97,5 x 4,2 =323,21 (kG/m)

Trong d6: B = 2|T1= %696= 0,295
2 1

k=1-2x0,295"+0,295° = 0,85
b.3.1.2) Tdi tdp trung: S,= 3,8
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Truong Pai hoc Dan 1ap Hai Phong

pO AN TOT NGHIEP
NHA LAM VIEC DAl HOC NGOAI NGU HA NOI
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TRUONG HOP HOAT TAI 1

Hinh 2.11: Truong hop hoat tai 1(tang mai)

* Tinh P,,,
Punm = PxS; = 97,5x3,8 = 370,5 (kG/m)
* Tinh Py,

Py, = pxS; = 97,5x3,8 = 370,5 (kG/m)
* Tinh P,

P, = pxS; = 97,5x3,8 = 370,5 (kG/m)
* Tinh Py,

Pp., = pxS; = 97,5x3,8 = 370,5 (kG/m)
b.3.2) Truong hop hoat tdi 2:

b.3.2.1) Tdi phdn bo"
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI
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TRUSNG HOP HOAT TAI 2
Hinh 2.12: Truong hop hoat tai 2(tang mai)

* Nhip B-C

- Do san dang tam gidc truyén vao:

P,= (5/8) xpx1; = 0,625x 97,5 x 3 = 182,81 (kG/m)
b.3.2.2) Tdi tdp trung: S;= 3,6

* Tinh Py

Py = pxS,=10,847 x97,5x3,6 = 350,976 (kG/m)
* Tinh P,

Pc= pxS,=0,847 x97,5x3,6 = 350,976 (kG/m)
c.3) Tum thang mady:

c.3.1) Truong hop hoat tdi 1 :

c.3.1.1) Tdi phdn bo:

* Nhip C - D
Pep=kxpxl, = 0,85%x97,5 x 4,2 =323,21 (kG/m)
Trong d6: B = |—1= 39 _ 0,295

21, 2x6,6

k=1-2x0,295%+0,295° = 0,85
¢.3.1.2) Tai tdp trung: S,= 3,8
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP

Khoa Xay Dung NHA LAM VIEC BAI HOC NGOAI NGU HA NOI

6600
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[52=3 82 =3 8raZ]

J900

(—52=38m2 &~52=3,8m2
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©

6600

TRUONG HOP HOAT TAI 1
Hinh 2.11: Truong hop hoat tai 1(tum thang may)

* Tinh Py,
Pun = PxS; = 97,5x3,8 = 370,5 (kG/m)
* Tinh Py,

Py, = pxS; = 97,5x3,8 = 370,5 (kG/m)
* Tinh P,

P, = pxS; = 97,5x3,8 = 370,5 (kG/m)
* Tinh Py,

Py, = pxS; = 97,5x3,8 = 370,5 (kG/m)
¢.3.2) Truong hop hoat tdi 2:

c.3.2.1) Tdi phdn bo:
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TRUONG HOP HOAT TAI 2
Hinh 2.12: Truong hop hoat tai 2(tum thang may)
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

* Nhip B-C
- Do san dang tam gidc truyén vao:
P,= (5/8) xpx 1, = 0,625x 97,5 x 3 = 182,81 (kG/m)
b.3.2.2) Tdi tdp trung: S;= 3,6
% Tinh Py,
Py = pxS,=0,847 x97,5x3,6 = 350,976 (kG/m)
% Tinh P,
P.= pxS,=0,847 x97,5x3,6 = 350,976 (kG/m)
2.2.5.2. Tdi trong do gié truyén vao cot dudi dang luc phdn bo
Bdng 2-5: Bdng phdn phdi tdi trong gié tdc dung lén cong trinh

Tang Cao trinh qq = Wy. 4,2 (kG/m) qn = W,. 4,2 (kG/m)
1 +3,6 293,046 219,804
2 +7,2 331,812 248,886
3 +10,8 360,282 270,227
4 +14.,4 380,578 285,433
5 +18,0 390,858 293,436
6 +21,6 406,887 305,171
7 +25,2 418,633 313,973
8 +28.8 430,372 322,779
9 +32.4 438,909 329,199

2.2.5.3.80 do cdc truong hop chdt tdi
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI
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pO AN TOT NGHIEP

Khoa Xay Dung NHA LAM VIEC DAl HOC NGOAI NGU HA NOI
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP

Khoa Xay Dung NHA LAM VIEC DAl HOC NGOAI NGU HA NOI
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Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

2.3. Tinh toan ngi luc cho cong trinh
2.3.1.Tinh todn noi luc cho cdc két cdu chinh cua cong trinh
- Qua trinh tinh todn két c&u cho cong trinh duoc thuc hién véi su trg gitip chia mdy tinh, bang
chuong trinh sap 2000.
2.3.1.1. Chdt tdi cho cong trinh
Can cu vao tinh toan tai trong, ta ti€n hanh chat tai cho cong trinh theo cac T/H sau:
-Truong hop 1: Tinh tai.
-Truong hop 2: Hoat tai 1
-Truong hop 3: Hoat tai 2
-Trudong hop 4: Gié trai
-Truong hop 5: Gid phai
2.3.1.2. Biéu do noi luc
- Viéc tinh todn noi luc thuc hién trén chuong trinh sap 2000
- Noi luc trong cot l1ay cac gia tri P, M;,V,
2.3.2. T6 hop néi luc
- T hop noi luc dé tim ra nhitng cap ndi luc nguy hiém nhat ¢ thé xuit hién & mdi tiét dién.
Tim hai loai t6 hop theo nguyén tac sau day:
a.Té hop co banl: Tinh tai + mét hoat tai ( ¢6 lua chon)
COMBI1 =TT + HT1 COMB3 =TT + GIOTRAI
COMB2 =TT + HT2 COMB4 =TT + GIOPHAI
COMB2 =TT + HT1 + HT2
b.Té hop co bdn 2: Tinh tai +0,9x( it nhat hai hoat tai) ¢6 lua chon
COMBG6 = TT + 0,9x(HT1+GIOTRAI)
COMB7 =TT + 0,9x(HT1+GIOPHAI)
COMBS8 =TT + 0,9x(HT2+GIOTRAI)
COMB9 =TT + 0,9x(HT2+GIOPHAI)
COMBI10 =TT + 0,9x(HT1+HT2+GIOPHAI)
COMBI11 =TT + 0,9x(HT1+HT2+GIOPHAI)
- Tai mdi tiét dién, d6i v6i mobi loai t6 hgp cin tim ra 3 cdp noi luc nguy hiém:
* M6 men duong 16n nhat va luc doc tuong tng ( M,,,,, va N, )
* M6 men am 16n nhét va luc doc tuong tng ( M,,;, va Ny, )
* Luc doc 16n nhat va mo6 men tuong tng ( N,... va M,, )
- Riéng doi véi tiét dién chan cot con phai tinh thém luc cat Q va chi 1ay theo gia tri tuyét doi
- Can ctt vao két qua noi luc cha timg trudng hop tai trong, tién hanh t6 hop tai trong véi hai
t6 hop co ban sau:
+ T6 hop co ban 1: Bao gom finh tai va 1 hoat tai bat loi (Hoat tai sir dung hoac gi6 )
+ T6 hop co ban 2: Bao gom finh tai + 0,9 x hai hoat tai bat loi ( Hoat tai sir dung hoic gio)
- Sau khi ti€n hanh t6 hop cin chon ra t6 hgp nguy hiém nhat cho ting tiét dién d€ tinh todn.
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CHUONG 3
TINH TOAN SAN

Céc 0 san lam viéc, hanh lang, kho ...thi tinh theo so d6 khép déo cho kinh t€, riéng cac 6 san
khu vé sinh, mdi( néu cd) thi ta phai tinh theo so d6 dan hoéi vi & nhitng khu vuc san nay khong
dugc phép xuat hién vét nit dé dam bao tinh chong tham cho san.

Cac 0 ban lién két ngam véGi dam.
3.1.S6 liéu tinh toan

3.1.1.Tdi trong tdc dung lén san.
3.1.1.1. Tinh tdi.

Tinh tai tic dung 1én san gom c6 trong luong cac 16p san, tai trong do céc 16p cu tao san da
dugc tinh & phan trudc.

- San vé sinh  : g =582,9kG/m?

- San hanh lang: g =434 kG/m?

-Sanmdi  : g =566,6 kG/m?

-San ting  : g =434 kG/m*

3.1.1.2. Hoat tdi tdc dung lén san

- San ctia phong vé sinh: P = 260 kG/m?

- Mai BTCT: P =97,5 kG/m?

- Hanh lang: P = 360 kG/m*

- Cau thang: P = 360 kG/m?

- Phong lam viéc, phong hoc,phong thi nghiém: P = 240 kG/m?

3.1.2.Vit liéu dung
- Bétong mdc B20 c6: Cudng do chiu nén Ry, = 115 kG/cm?
Cuong do chiu kéo R,, = 0,9 kG/cm?
- Cot thép d < 10 nhém C; : Rs = 2250 kG/cm?, Rsw = 1750 kG/cm?
3.1.3.Chon chiéu day bdn san
Chiéu day ban san chon phai thoa man céc yéu cau sau:
- Phéi dam béao do ciing dé san khong bi bién dang dudi tic dung cua tai trong ngang va dam
bao do vong khong vong qua do cho phép.
- Phai dam bao yéu cau chiu luc.

Nhu & chuong 2 ta da tinh chon chiéu day ban san 1a h=12cm
3.1.4. Phdn loai cdac o6 san

- Céac 0 san c0 ty so cic canh 1—2 <2 = O san lam viéc theo 2 phuong (Thuoc loai ban ké 4
1

canh).

9 s 1 A . . 9 .
- C4c 0 san ¢6 ty s cdc canh —=>2 = O san lam viéc theo mot phuong (Thudc loai ban loai
1
dam).
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Hinh 3.1. Mat bang két cau 0 san tang dién hinh
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Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI
3.2. Tinh toan noi luc
3.2.1.Cdc 6 san phong hoc,phong thi nghiém (tinh theo so do khdp deéo)
3.2.1.1.80 do tinh todn.
Cac 0 ban lién két v6i dam bién thi quan niém tai d6 san lién két ngam véi dam (do dam bién

c6 kich thuéc 16n = do ciing chong uon, chéng xoan 16n nén coi dim bién khong bi bién dang
khi chiu tai ), lién két gitra cac 6 ban véi cac dam & gitra cling quan niém san lién két ngam véi
dam.

Xac dinh noi luc cho ban lam viéc 2 phuong.

M\ |

M,
Hinh 3.2. So dé tinh 6 ban phong hoc,phong thi nghiém
3.2.1.3. Tinh cho 6 bdn dién hinh (3,9x6,6m)
O ban c6:1,=3,9m ,l,=6,6m
3.2.1.3.1. Nhip tinh todn:
;=1 - by
- Kich thudce tinh toan:
+ Nhip tinh todn theo phuong canh dai:

0,25 0,25 -
l, =6,6 - T 5 6,35 m. (v6i byz,= 0,25 m)
+ Nhip tinh toén theo phuong canh ngén:
I, =3.9- %—% —365m  (v6i by =0.25m)
T l, 6,35 Ao
- Xét ty soO hai canh L 36" 1,7<2 = O san lam viéc theo 2 phuong.
t1 !

= Tinh toan theo ban ké 4 canh.

3.2.1.3.2. Tai trong tinh todn.

- Tinh tai: g =434 (kG/m?)

- Hoat tai: P =240 (kG/m?)

- Téng tai trong tdc dung 1én ban 1a: q = 434+240 = 674 (kG/m?)= 0,674 (T/m?)
3.2.1.3.1. Xac dinh noi luc.

2 ’ I 2 < Pa e .z . 9
- Tinh ty so: r = It—z = 1,7= Tra bang 10.2 sau dé c6 dugc cac gia tri cua 0
tl

Trong d6 cac hé s6 dugc tra theo bang sau:
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0=M:_ 05— M=05M,
Ml

s M
Tachonty s6: A =B =—*~

=15 = M,=1.5M
M, Al 1
M

A2 = BZ = MA2 :1,5 = MA2=1,5M2=0,75M1

2
- Thay vao phuong trinh momen trén ta c6:
674x3,65°(3x6,35—3,65)
12

+ VEtrdi: VT= —11523,52 (KG/m).

+ V& phai:

VP =(2M,+1,5M,+1,5M,)x6,35+(2x0,5M,+0,75M,+0,75M,)x3,65 = 40,875M,.

= VT=VP = 11523,52 =40,875M,

= M, =281,9 (kGm).

M,=0,5. M, = 140,96 (kGm)

M, = Mg,= 1,5M, = 422,85 (kGm)

M= Mp,=0,75M,= 211,425 (kGm)
3.2.2.Tinh cho 6 ban Khu vé sinh (theo so do dan hoi):

3.2.2.1. N¢i luc san

D6i véi san nha WC thi dé trdnh nit, trénh ro ri khi cong trinh dem vao sir dung, dong thoi
dam bao ban san khong bi vong xudng gay dong nude vi vay déi v6i san khu WC thi ta tinh toan
theo trang thai 1 tic 1a tinh todn ban san theo so d6 dan hoi.. Nhip tinh toan la khoang cach trong
gitra hai mép dam. San WC so do tinh 1a 4 canh ngam .

B} 4200 B}

| 31 1

N 7

B l

MM“

6600
=
M|
=
=
M.

M‘%\ - /(((HM‘
W%wy

Hinh 3.3. So d6 tinh 6 ban nha vé sinh

L \ I ,
-Xét ti s6 hai canh 6 ban : r=|—2:6—6z1,7< 2
1

H

Xem ban chiu uén theo 2 phuong, tinh toan theo so do6 ban ké bon canh.
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(theo so do dan hoi)
- Nhip tinh todn cta 6 ban.
L,=6,6 - 0,25 = 6,35 (m)
L,=3,9-0,25 = 3,65 (m).
-Tacd q,=582,9 +260 = 842,9 Kg/m?
- Tinh ban ké 4 canh theo so do dan hoi ta co:
M,=0a,.q.L,. L, M,=-p,q9.L,. L,
M,=0,.q. L,. L, M;=-B,q.L,. L,
Vé6i: ay;00; By B, : Hé s6 phu thudc vao dang lién két ctia 6 ban va ti s6 1,/ 1,
Vi 1,/1, =1,6 va 4 canh 6 ban la ngam, tra bang ta c6 :
a, =0,0205 ; a,=0,0080 ; B ,=0,0452 ; B,= 0,0177
Ta ¢c6 mémen duong & gitta nhip va mémen am & g0i :
M,=a,.q. L,.L, = 0,0205 x842,9 x6,35 x3,65 = 400,49 (kG/m?)
M,=0,.q. L,.L, = 0,0080 x842,9 x6,35 x3,65 = 156,29 (kG/m?)
M;=-B,.q. L,.L, = -0,0452 x842,9 x6,35 x3,65 =-883,04 (kG/m?)
My = -B,.q. L,;.L,=-0,0177 x842,9 x6,35 x3,65 = -345,79 (kG/m?)
3.3. Tinh toan cot thép
3.3.1.Tinh todn cot thép cho 6 ban phong hoc va phong thi nghiém
3.3.1.1. Tinh cot thép chiu mémen duong (Ldy gid tri momen duong 16n hon M, dé tinh va bo’
tri thép cho phuong con lai)
Chon momen duong 16n nhat theo phuong canh ngan 1a : M, = 281,9 kGm.
- Chon a,=1,5cm = h,=h-a=12-1,5=10,5 cm
- Be tong B20 c6 R, = 115 kG/cm?,
- Cot thép d < 10 nhém G : R, = 2250 kG/cm?, R, = 1750 kG/cm?
- Tinh véi ti€t dién chit nhat :
M 281,9.100

a, = = - =0,022<a, =0,255
R bh? 115.100.10,5

E=1-1-2a,, =1—,/(1-2x0,022) =0,022

- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong Im la:
A = S.R,b.h, 0,022x115%x100x10,5

R 2250

A 118
bh,  100.10,5
- Ta chon thép ¢$8 a200, c6 A, = 2,51 cm?*:
- Chon ¢8a200 ¢6 Ag gpon = 2,51cm’® > A = 1,18 cm’

= Thoa man yéu cau.

—1,18(cm?)

- Ham luong c6t thép p= .100=0,11% >p,,,;,,=0,05%

Vay trong 1m bé rong ban bo tri c6t thép chiu momen duong theo 2 phuong c6 6¢8 véi
khoang cach a =200
3.3.1.1. Tinh cot thép chiu momen dm (Ldy gid tri momen dm lom hon M, dé tinh va bo'tri thép
cho phuong con lai)
- Chon M,, = 422,85 kGm dé tinh thép dat doc céc truc.
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- Chon a,=1,5cm = h,=h-a=12-1,5=10,5 cm
- Bé tong cip do B20 c6 R, = 115 kG/cm?
- Cot thép d < 10 nhém C; : R, = 2250 kG/cm?, R, = 1750 kG/cm?
- Tinh vd6i ti€t dién chit nhat :
M 422,85.100

a, = = - =0,033<a, =0,255
R,bh? 115.100.10,5

&=1-1-2¢, =1-,/(1—2x0,033) =0,033
- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
_ £R,bh, 0,033x115x100x10,5
A=TR T 2250

A 2,039
bh, 100.10,5
Ta chon thép $8a250, c6 A, = 2,01 cm?:
- Chon ¢8a250 ¢6 A, = 2,01 cm® > A, =2,039 cm®

— Thoa man yéu cau.

—1,77 (cm?).

- Ham luong cot thép p =

100 =0, 2% >,,,,=0,05%

Vay trong 1m bé rong ban bo tri cot thép chiu Momen am theo 2 phuong c6 4¢8 v6i khoang
cach a=250

- Dé thuan tién cho viéc thi cong, ta dung cot thép ¢8 c6 A= 2,513 cm? cho toan bo 6 san da
tinh. Do d6 trong 1 m bé rong ban s& bo tri c6t thép $8a200 c6 A= 2,513 cm?

Ta dung cot mii 101 dé chiu mémen am trén cdc go6i theo phuong 1, va 1,. Poan vuon clia c6t
mi lay nhu sau:

S, = %Itl = %><3, 65=0,913(m) 14y tron S, =1( m).

S, = %LZ = % x6,35=1,58(m) 14y tron S, =1,6 (m).

3.3.2.Tinh todn cot thép cho 6 bdn nha vé sinh
Chon a,=1,5cm =h,=12-1,5=10,5cm..
Dé thién vé an toan vi vay trong tinh toan ta st dung M, dé tinh c6t chiu momen duong va M;
dé tinh c6t chiu momen am.
3.3.2.1. Tinh todn bo'tri cot thép chiu mémen duong o giita 6 ban :
Tinh véi ti€t dién chi nhat :
M 400,49.100

a, = e > =0,032<a, =0,255
R, bh?  115.100.10,5

&=1-1-2¢,, =1—-,/(1-2x0,032) =0,032

- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
A = £Rabh, _ 0,032x115x100x10,5

R 2250

S

A 177
bh, 100.10,5

- Ta chon thép $8a250, c6 A, = 2,01 cm* Vay trong mdi mét bé rong ban c6 4¢8.

—1,72 (cm?)

- Ham luong cot thép p =

100 =0,168% >p,.. =0,05%
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3.3.2.2. Tinh todn b0 tri cot thép chiu momen dm & goi:
M 883,04.100

o, = = > =0,069<a,, =0,255
R,b.h?  115.100.10,5

£=1-J1-2¢,, =1—./(1—2x0,069) = 0,071

- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
A = g.R,b.h, 0,071x115%x100x10,5

R 2250

S

A 381
bh, 100.10,5

Chon thép ¢$8a150 c6 A= 4,02 cm?®. Vay trong mbi mét bé rong ban c6 8¢8.
Ta dung cot mil 101 dé chiu momen am trén cdc g6i theo phuong 1, va 1,. Poan vuon ctia c6t
mi lay:

S, = %lu = %x 3,65=0,913(m) lay tron S, =1( m).

— 3,81 (cm?)

- Ham luong c6t thép p = 100 = 0,36% >1,,;,=0,05%

S, = %Itz = % x 6,35 =1,58(m) ldy tron S, =1,6 (m).
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CHUONG 4

TiINH TOAN DAM

4.1. Co s6 tinh toan.
4.1.4.Thong so vdt liéu
- Bé tong cap do bén B20: R, =11,5 MPa= 11,5x10* KN/m?=115 Kg/cm?
R,, = 0,9 MPa=0,9x10° KN/m*=9 Kg/cm?
- C6t thép nhém C; : Rs =225 MPa =2250 Kg/cm? ; Rsw = 175 MPa = 1750 Kg/cm?
- Cot thép nhém Cj; : Rs = 280 MPa =2800 Kg/cm? ; Rsw = 225 MPa = 2250 Kg/cm?
- Tra bang phu luc véi bé tong B20,y,, = 1;
Thép C;: & =0,645; ag =0,437; Thép C;: & =0,623; ai = 0,429
4.2. Tinh toan dam nhip A-B (bxh=25x60cm)
4.2.1.Phdn tie 61 (ting 2)
4.2.1.1Tinh todn cot doc
Dam nam gitta 2 truc A&B ¢6 kich thude 25x60cm,nhip ddm L=660cm.
Noi luc ddm dugc xudt ra va t6 hop & 3 tiét dién. Trén co s& bang t6 hop noi luc, ta chon noi
luc nguy hiém nhat cho dam dé tinh todn thép:

- Giira nhip AB: M" = 8,85 (Tm) Q,,= 0,13 (T)
- Goi A: M =-2519(Tm)  Q,=1695 (T)
- G6i B: M =-2385(Tm)  Q,=-16,58 (T)

Do 2 goi ¢c6 momen gan bang nhau nén ta 14y gia tri momen 16n hon dé tinh cot thép chung
choca2, M =-25,19 (Tm).
- Luc cét 16n nhat: Q,,,, = -16,95 (T).
a) Tinh cét thép chiu momen dm:
- LAy gid tri momen M = - 25,19 (Tm) d€ tinh.
- Tinh véi ti€t dién chit nhat 25 x 60 cm.
- Chon chiéu day 16p bao vé a=4cm - >hy=h-a =60 - 4 =56 (cm).

M 2519x10*
= 2 0,28 <t =0,429
Rbh:  11,5x25x567 Ok

& =0,51+J1-2a,)=0,5. 1+1-2x0,28 =0,83

M 2519.10°

-Tinhh¢ so6:  «,, =

A = - ~1 2
S RZh  280x0,83x36 0 M
LA 193 B )
-Kiém tra: = b = 25x56'100%_1’3%>'umm =0,05%

/umin <H <1umax =3%
-> Chon thép 3@22+2@25 c6 A=21,21 (cm?).
b) Tinh cot thép chiu momen duong:
- LAy gia tri momen M = 8,85 (Tm) dé tinh.
- V6i momen duong, ban canh nam trong ving chiu nén.
Tinh theo ti€t dién chit T v6i h=h= 12 cm.
- Gia thi€t a=4 cm, tir d6 hy=h - a =60 - 4 = 56 (cm).
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- Bé rong cénh dua vao tinh todn : b;=b + 2.S,
- Gia tri d6 vuon ctia ban canh S, khong vugt qua tri s6 bé nhat trong cac gia tri sau:
+ 1/2 khoang céch giira hai mép trong cua dam: 0,5x(3,9-0,25)=1,825m
+ 1/6 nhip tinh toan cua dam: 6,6/6= 1,1 m.
Lay S.= 1,0 m. Do dé6: b= b+ 2xS.= 0,25+ 2x1,0= 2,25 m
- X4c dinh vi trf truc trung hoa:
M; = R,.bp.h.(hy - 0,5.h,) = 115x225x12x(56- 0,5x12)
M; =15525000 (kGem)= 155250(kGm)=155,250(Tm).

Cé M,,,.,= 8,85 (Tm) < M=155,250 (Tm).Do d6 truc trung hoa di qua canh, tinh toan theo tiét
dién chit nhat b= b;= 225 cm; h=60 cm.
M 885x10*
R,bh?  11,5%225x56°

¢=0,5.01+J0-2a,)=0,5. 1+T=2x0,011 =0,995

A M __ 88510°
" " RCh, 280x0,995x56

=0,011<a,=0,429

Taco: o, =

=5,67 cm?

Kiém tra ham lugng cot thép : (= bA;l - 255’j596

100%=0,39% > u1_. =0,05%

Chon thép: 3018 ¢6 A=7,63 (cm?).
4.2.1.2. Tinh todn cot ngang
- Tix bang t6 hop noi luc ta chon ra luc cat 16n nhat xudt hién trong dam:Q,,,,= 16,95(T)
- Bé tong cap do bén B20 c6: R, =11,5 MPa= 115 kG/cm?
E,=27x 10* MPa ; R, =0,9 MPa= 9 kG/cm?
- Thép dai nhém C; c6: R, = 175 MPa = 1750 kG/cm? ; E, = 2,1x 10° MPa
- Dam chiu tai trong tinh todn phan bé déu véi:
g =g, ot g,= 15092 + (0,25x0,6x2500x1,1) = 1921,7(kG/m) = 19,217(kG/cm).
p = p,= 912(kG/m) = 9,12( kG/cm).
gid tri q, = g+0,5p = 19,217+ (0,5x9,12) = 23,777( kG/cm).
- Kiém tra kha nang chiu cét clia bé tong : (bd qua anh hudng cta luc doc truc nén ¢, =0; Py
=0 vi tiét dién 1a hinh chit nhat).
Qumin= P43 (1+ @, +0,)R,, b1y = 0,6x(1+0+0)x9x25x56 = 7560( kG) = 7,56(T)
-> Qnax= 16,95 (T) > Qy min= 7,56 (T).
-> Bé tong khong du chiu cat,can phai tinh c6t dai chiu luc cat.
- X4c dinh gié tri:
M, =@,,.(1+@,+¢,).R, bk (Betong nang -> @,,=2)
—> M, = 2x(1+0+0)x9x25x56?=1410200(kGem).
-TinhQ,, =2,/M, q, = 2JT411200x23,777 = 11585,18 (kG).

9 O, _ 1158518
0,6 0,6

=19308,63 (kG).

- Ta thdy Q,,,, =16950 < % =19308,63 (kG).

b
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2 2 5 5
Quax” = Qy” _16950° ~11585.18° _ 27 15 (1 GJem)
4M, 4x1411200
Qunax _le . Qbmin
2h,  2h,
Quax —Qp; _ 16950—11585,18
2h, 2x56

9 Qumin _ 7560
2h, 2x56
Ta thay q,,= 27,11 < (47,9 ; 67.,5).
Vay ta ldy gid tri q,,= 67,5 (kG/cm) dé tinh cot dai.
Chon cot dai @8 (a,,= 0,503cm?), s6 nhanh c6t dai n =2.
- Xac dinh khoang cach cot dai:
+) Khoang cach cét dai tinh toan:
S, = R, xnxag,, —1750x2x0,503 _ 26,08 (cm).
I 67,5
+) Khoang cach cot dai cau tao:
Dam c6 h= 60 cm > 45 cm -> s, =min (h/3;50 cm)=min (20;50) =20 (cm).
+) Gia tri Sy, -
|20+ @ )R, DI | [1,5x(1+0)x9x25%567 |
max = Q. - 16950
-8 =miN (Sy; S¢ s Smax)= Min (26,08 ; 20 ; 62,44) =20 (cm).
Chon s = 15 cm = 150mm. Ta bo tri &8 al50 trong doan L/4 = 6,6/4 =1,65m & 2 dau dam.
- Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suit nén chinh:
0=<0,3.¢,,.9,-R,.b.h,

-> Qsw =

- Yéu cau qg, >(

)

+)

=47,9(kG/cm).

= 67,5kG/cm).

S

= 62,44 (cm).

E, na 2,1x10° 2x0,503
+ @ =0, =1+5x = x— =14 5x X ——
P D E, bs 2,7x10"  25x15

+ @, =1-BR,=1-0,01x11,5=0,885

> 0,3.¢, ,.¢,,-R,.b.h,=0,3x1,104x0,885x115x25x56=47191,032(kG)

Ta thdy Q= 16,95 (T) < 0,3.9, ,.¢,,-R, .b.h,= 47,191 (T), nén déam khong bi phd hoai do
ung suit nén chinh.

- Dat c6t dai cho doan dam giitta nhip: h=600 >300 mm.

-> s =min (3h/4;500)= min (450;500)

Chon s=200mm b tri trong doan L/2=6/2=3m & giita dam.

=1,104 < 1,3.
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3027 7
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N
L
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455

09

- N 18

25 200 23
250

9-9

Mat cat dam 61

4.2.2.Phdn tit 65 (tdng 6)
4.2.2.1Tinh todn cot doc
Dam nam gitta 2 truc A&B ¢6 kich thuéc 25x60cm,nhip dam L=660cm.
Noi luc ddm dugc xudt ra va t6 hop & 3 tiét dién. Trén co s& bang t6 hop noi luc, ta chon noi
luc nguy hiém nhét cho ddm dé tinh toan thép:

- Giita nhip AB: M* = 9,45 (Tm) Q= -0,11 (T)
- Goi A: M =-20,63(Tm) Q.= 15,72 (T)
- G6i B: M =-2081(Tm)  Q,=-15,80 (T)

Do 2 goi ¢c6 momen gan bang nhau nén ta 14y gia tri momen 16n hon d€ tinh c6t thép chung
choca2, M =-20,81 (Tm).
- Luc cét 16n nhat: Q,,,, = -15.,8 (T).
a) Tinh cét thép chiu momen dm:
- Ly gié tri momen M = - 20,81 (Tm) d€ tinh.
- Tinh véi ti€t dién chit nhat 25 x 60 cm.
- Chon chiéu day 16p bao vé a =4cm - >hy)=h - a =60 - 4 =56 (cm).
M 20,81x10*

_Tinhhe'ss: @, =2 = ~0,23<at, =0,429
A S0 = R bI? ~ 11,5x25x56° “r

¢=0,51+1-2¢,)=0,5. 1+1-2x0,23 =0,86

M 20,81.10°

A= = =15,4 cm?
S RZh  280x0.86x56 ot
LA 154 B )
-Kiém tra: = b = 25)656.100%—1,1%>,umin =0,05%

ll’lmin <1Lt <1umax = 3%

-> Chon thép 3@22+2220 c6 A=17,68 (cm?).
b) Tinh cét thép chiu momen duong:

- LAy gid tri momen M = 9,45 (Tm) dé tinh.
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- V6i momen duong, ban canh nam trong ving chiu nén.

Tinh theo ti€t dién chit T véi h=h= 12 cm.

- Gia thiét a=4 cm, tir d6 hy=h - a =60 - 4 = 56 (cm).

- Bé rong canh dua vao tinh todn : b;=b + 2.5,

- Gia tri d6 vuon ctia ban canh S, khong vugt qua tri s6 bé nhat trong cac gia tri sau:

+ 1/2 khoang céch gitra hai mép trong cua dam: 0,5x(3,9-0,25)=1,825m

+ 1/6 nhip tinh toan cua dam: 6,6/6= 1,1 m.

Lay S.= 1,0 m. Do d6: b= b+ 2xS.= 0,25+ 2x1,0=2,25 m

- X4c dinh vi tri truc trung hoa:

M; = R,.bp.hy.(hy - 0,5.hy) = 115x225x12x(56- 0,5x12)

M; =15525000 (kGem)= 155250(kGm)=155,250(Tm).

Cé M,,.,= 9,45 (Tm) < M=155,250 (Tm).Do d6 truc trung hoa di qua canh, tinh todn theo tiét
dién chit nhat b= b;= 225 cm; h=60 cm.

M 9,45x10*

Tac6: @, =— = ~0,1<a, =0,429
A0 R b T 11,5%25%56° “r

¢=0,5.0+J(1-2a,)=0,5. 1+1-2x0,1 =0,94

A M 94510°
"TRCh, 280x0,94%56

=6,41 cm?

Kiém tra ham luong cot thép: U= bA;l = 22',)?516

100% =0,45% > 11 =0,05%

Chon thép: 3018 ¢6 A=7,63 (cm?).
4.2.2.2. Tinh todn cot ngang
- Tix bang t6 hop noi luc ta chon ra luc cét 16n nhat xuat hién trong dim:Q,,,,= 15,8(T)
- Bé tong cdp do bén B20 c¢6: R, =11,5 MPa= 115 kG/cm*
E,=27x 10* MPa ; R, =0,9 MPa= 9 kG/cm?
- Thép dai nhém C; ¢6: R, = 175 MPa = 1750 kG/cm? ; E, = 2,1x 10° MPa
- Dam chiu tai trong tinh todn phan bo déu véi:
g=gup+ &= 1509,2 + (0,25x0,6x2500x1,1) = 1921,7(kG/m) = 19,217(kG/cm).
p = p, = 912(kG/m) = 9,12( kG/cm).
gid tri q, = g+0,5p = 19,217+ (0,5x9,12) = 23,777( kG/cm).
- Kiém tra kha nang chiu cét ctia bé tong : (bo qua anh hudng ctia luc doc truc nén @,=0; @ r
=0 vi tiét dién 1a hinh chit nhat).
Qp min=Pp3 (1 + @4 + ¢, )R, .b.1y = 0,6x(1+0+0)x9x25x56 = 7560( kG) = 7,56(T)
> Q= 15,8 (T) > Qy 1pin= 7,56 (T).
-> Bé tong khong du chiu cat,can phai tinh c6t dai chiu luc cat.
- Xac dinh gi4 tri:
M, =@,,.(1+@, +¢,).R, b.h; (Betong nang -> @,,=2)
=> M, = 2x(1+0+0)x9x25x56’=1410200(kGem).
-Tinh Q,, =2,/M, q, = 2JT411200x23,777 = 11585,18 (kG).
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O, _11585,18
+ = »-© 219308,63 (kG).
) 0.6 0,6 «G)

Oy
2bl 219308,63 (kG).
0.6 kG)

b

_Ta thdy Q,,, =15800 <

g = Qo —Qu” _15800° ~11585.18° _ 50 45 (1Gjem)

™ 4M, 4x1411200 ’

Quax _le . Qbmin
2h, ’ 2h,

Qmax _le =15800—11585,18
2h, 2x56

9 Qi _ 7560
2h, 2x56

Ta thdy q,,= 20,45 < (37,6 ; 67.5).

Vay ta lay gid tri q,,= 67,5 (kG/cm) dé tinh cot dai.

Chon c6t dai @8 (a,,= 0,503cm?), s6 nhanh c6t dai n =2.

- Xac dinh khoang cach cot dai:

+) Khoang cach c6t dai tinh toan:

- Yéu cdu q, >(

)

+)

= 37,6(kG/cm).

= 67,5kG/cm).

S, = Rgw xnxdag,, —1750x2x0,503 _ 6 08 (cm).
sy 67,5
+) Khoang cach cot dai cau tao:
Dam ¢6 h= 60 cm > 45 ¢cm -> s , =min (h/3;50 cm)=min (20;50) =20 (cm).
+) Gia tri s

max *

[0+ @IR, b [1,5%(14+0)x9x25%567 |

= = = 66,98 .
Smm Qmax 15800 (Cm)

-$=min (Sy; S¢ Smax)= Min (26,08 ; 20 ; 66,98) = 20 (cm).

Chon s = 15 cm = 150mm. Ta b6 tri &8 al50 trong doan L/4 = 6,6/4 =1,65m & 2 dau dam.
- Ki€ém tra diéu kién cudng do trén tiét dién nghiéng theo ting suét nén chinh:

0=<0,3.9, ,.¢,-R, bh,

E. na 2,1x10° 2x0,503
+ = =1+5x = x—¥ =1+5x— X '
Pu1=Pu E, bs 2,7x10°  25x15

+ ¢, =1- BR,=1-0,01x11,5=0,885
> 0,3.0,,.9,,-R, .b.h,= 0,3x1,104x0,885x115x25x56=47191,032(kG)
Ta thiy Q= 158 (T) < 0,3.¢9, ,.¢9,.R, .b.h,= 47,191 (T), nén dim khong bi phd hoai do

ung suat nén chinh.
- bat c6t dai cho doan dam giira nhip: h=600 >300 mm.
-> s =min (3h/4;500)= min (450;500)
Chon s=200mm b6 tri trong doan L/2=6/2=3m & giita dam.

=1,104 < 1,3.
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4.2.3. Phan ti 69 (tang mdi)
4.2.3.1.Tinh todn cot doc
Dam nam gitta 2 truc A&B ¢6 kich thuéc 25x60cm,nhip dam L=660cm.
Noi luc ddm dugc xuat ra va t6 hop & 3 tiét dién. Trén co s& bang t6 hop noi luc, ta chon noi
luc nguy hiém nhat cho dam dé tinh toan thép:

- Giita nhip AB: M* = 5,94 (Tm) Q= -0,71 (T)
- Géi A: M- = - 6,92 (Tm) Q, =8 (T)
- Géi B: M- = - 11.51 (Tm) Q= -9,36(T)

Do g6i B ¢6 momen 16n hon nén ta 14y gia tri moémen 16n hon dé tinh cot thép chung cho ca 2
g6i, M" =- 11,51 (Tm).
- Luc cét 16n nhat: Q,,,. = -9,36 (7).
a) Tinh cét thép chiu momen dm:
- LAy gid tri momen M™ = - 11,51 (Tm) d€ tinh.
- Tinh véi ti€t dién chit nhat 25 x 60 cm.
- Chon chiéu day 16p bao vé a=4cm - >hy=h-a =60 - 4 =56 (cm).
o M 11,51x10*
S TR e S0 G = T T 11,5x25x567

¢ =0,51+J1-2a,)=0,5. 1+/1-2x0,13 =0,93

A M _ 11,51.10*
* RCh, 280x0,93x56
A 7,89

- Kiém tra: ,U=b;l = 95.56

ll’lmin <IL[ <1umax = 3%
-> Chon thép 3@20 c6 A=9,42 (cm?).
b) Tinh cét thép chiu momen duong:
- LAy gid tri momen M = 5,94 (Tm) dé tinh.

=0,13 <, =0,429

=7,89 cm?

100% =0,56% > 11, =0.05%
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- V6i momen duong, ban canh nam trong ving chiu nén.
Tinh theo ti€t dién chit T véi h=h= 12 cm.
- Gia thiét a=4 cm, tir d6 hy=h - a =60 - 4 = 56 (cm).
- Bé rong canh dua vao tinh todn : b;=b + 2.5,
- Gia tri d6 vuon ctia ban canh S, khong vugt qua tri s6 bé nhat trong cac gia tri sau:
+ 1/2 khoang cach giita hai mép trong cua dam: 0,5x(4,2-0,25)=1,975m
+ 1/6 nhip tinh toan cta dam: 6,6/6= 1,1 m.
Lay S.= 1,0 m. Do d6: b= b+ 2xS.= 0,25+ 2x1,0=2,25 m
- X4c dinh vi tri truc trung hoa:
M; = R,..b.hy.(hy - 0,5.hy) = 105x225x12x(56- 0,5x12)
M; =15525000 (kGem)= 155250(kGm)=155,250(Tm).

Cé M,,.,= 5,94 (Tm) < M=155,250 (Tm).Do d6 truc trung hoa di qua canh, tinh todn theo tiét
dién chit nhat b= b;= 225 cm; h=60 cm.
M 594x10*
R,bh?  11,5%225x56°

¢=0,5.(1+(1-2¢,) =0,5. 1+1-2x0,007 =0,996

M 5,94.10*

=0,0007 <, =0,429

Taco: o, =

A = = = 2
= RZh  280x0,096x56 >0 "
Kiém tra ham luong c6t thép : (= 4, _ 38 100% =0,27% > u_. =0,05%
: b, 25x56 min

Chon thép: 3018 c6 A =7,63 (cm?).
4.2.3.2. Tinh todn cot ngang
- Tix bang t6 hop noi luc ta chon ra luc cit 16n nhat xuét hién trong dam:
Quax= 9,36 (T) < Q0= 16,250 (T) tinh cho dam nhip AB tang 3, phan ti 62 (bxh=25x60 cm)
Do d6 ¢6 thé bo tri ¢ot dai cho dam nhip AB tdng madi, phan tr 77 (bxh=25x60 cm) giong
dam nhip AB tang 3, phan tr 62 (bxh=25x60 cm)
- Chon s =15 cm =150mm. Ta b6 tri &8 al150 trong doan L/4=6,6/4=1,65m & 2 dau dam.
- Chon s=200mm bo tri &8 a200 trong doan L/2=6,6/2=3,3m & giita dam.

90
r @ T 7
- \
2620 @
e 08015077
S - SN 218
2% 200 4
250
9-9
Mt cat dam 69
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4.3. Tinh toan dam nhip B-C (bxh=25x40cm)
4.3.1 Phdn tit 52 (tdng 3)
4.3.1.1.Tinh todn cot doc
Dam nam gitta 2 truc B va C ¢6 kich thudc 25x45¢m. Nhip dam L=300cm.
Noi luc dAm dugc xudt ra va t6 hop & 3 tiét dién. Trén co s& bang t6 hop noi luc, ta chon noi
luc nguy hiém nhat cho dam dé tinh toan thép:
- Nhip BC: M* = 0,148 (Tm); Q.= 0,59 (T)
-GoiB: M =-10,04 (Tm); Q= -7,42(T)
_G6iC: M =-8,41 (Tm); Q.= -6,33 (T)
Do 2 g6i ¢c6 mémen bang nhau nén ta 1y M™ = - 10,04 (Tm).
- Luc cat 16n nhat: Q,,,, = -7,42 (T).
a) Tinh cot thép chiu momen dm:
- LAy gid tri momen M = - 10,04 (Tm) dé tinh.
- Tinh véi ti€t dién chit nhat 25 x 40 cm.
- Chon chiéu day 16p bao vé a=4cm ->hy=h - a =40 - 4 =36 (cm).
-Tinh hé¢ s6: « = M _ 10,04x10°
' " Rbbhf 11,5x25x36°

¢ =0,51+,1-2¢,)=0,5. 1+1-2x0,26 =0,85

M 10,04.10*

=0,26 < az, = 0,429

A= - ~11,7 cm?
= A= R Fh T 280x0.85x36 T
A 11,7
- A . = S = ? .1 :1 . =
Kiém tra: (4 bh -~ 25x36 00% =1,3% > ., =0,05%

Hinin <H < Hinax = 3%
-> Chon thép 3@22 c6 A=11,40 (cm?).
b) Tinh cot thép chiu momen duong:
- Ta thay gia tri momen M* = 0,148 (Tm) 1a kha nho nén c6t thép chiu mémen duong chon
theo c4u tao. Chon 218 c6 A= 5,08 (cm?).
A, 508

- Ham luong cot thép: p1 = b;z =75:36

100%=0,56%> y1._. =0.05%

4.3.1.2. Tinh todn cot ngang
- Tix bang t6 hop noi luc ta chon ra luc cat 16n nhat xudt hién trong dam:Q,,,,,.= -7,42 (T).
- Bé tong cdp do bén B20 ¢6 R, =11,5 Mpa = 115 kG/cm?
E,=2,7x 10* MPa ; R,,=0,9 MPa= 9 kG/cm?
- Thép dai nhom C; :
c6 R, = 175 MPa = 1750 kG/cm? ; E, = 2,1x 10° MPa
- Dam chiu tai trong tinh todn phan bé déu véi:
g= gp.c+ g4=1028+(0,25x0,4x2500x1,1) =1303(kG/m) =13,03 (kG/cm).
p =p; = 912(kG/m) = 9,12( kG/cm).
gia tri q, = g+0,5p = 13,03+ (0,5x9,12) = 17,59( kG/cm).
- Kiém tra kha nang chiu cit clia bé tong : (bo qua anh hudng ctia Iuc doc truc nén @, =0 S

=0 vi tiét dién 12 hinh chit nhat).
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Qb min=@,,; (1 + Pr+ @, )R, .b.hy= 0,6x(1+0+0)x9x25x36= 4860 ( kG)
-> Qmax= 7’42 (T) > Qb min— 4’860 (T)
-> Bé tong khong du chiu cét,can phai tinh c6t dai chiu luc cat.
- X4c dinh gié tri:
M, =@,,.(1+@, +¢,).R, b.h; (Betong nang -> ¢,,=2)
=> M, = 2x(1+0+0)x9x25x36*=583200(kGcm).
-TinhQ,, =2./M,.q, =2./583200x17,59 =6405,77 (kG).
9 Oy _ 6405,77
0,6 0,6

=10676,28 (kG).

Oy
0,6
Quax’ ~Qp” _ 7420 — 6405,77°
4M, 4% 583200
Qmax _le . Qbmin )
2h,  2h,
2h, 2x36

9 Qpmin _ 4860
2h, 2x36
Ta thay q,,= 6,01 < (14,08 ; 67.5).
vay ta ldy gia tri q,,= 67,5 (kG/cm) dé tinh c6t dai.
Chon c6t dai @8 (a,,= 0,503cm?), s6 nhanh c6t dai n =2.
- X4c dinh khoang cach cot dai:
+) Khoang cach cot dai tinh toan:
stxnxasw =1750>< 2><O,503 =26,08 (Cm).
sy 67,5
+) Khoang cach cét dai cau tao:
Dam c6 h= 40 cm <45 cm -> s, =min (h/2;15 cm)= 15 (cm).
+) Gia tri S,y -
|20+ @R, bhG | [1,5(1+0)9x25x367 |
max Qi - 7420
-s=min (Sy; S ¢} Sma)= Min (26,08; 15;57,7) = 15 (cm).
Chon s=15¢cm =150mm, do nhip dim ngan nén ta bo tri c6t dai @8al150 su6t chiéu dai dam.

_Ta thdy Q,,,, =5240 < =bL =10676,28 (kG).

>y, = = 6,01 (kG/cm)

- Yéu cau qg, >(

+) =14,08(kG/cm).

= 67,5(kG/cm).

Sy =

S

=57,7 (cm).

- Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suit nén chinh:
0=<0,3.¢, .9, -R, .b.h,
E. na, 2,1x10° 2x0,503
+ =@, =1+5x = x—% =1+5x— X ’
Pu1=Pu E, Dbs 2,7x10* " 25x15
+ @, =1-BR,=1-0,01x11,5=0,885

=1,104 < 1,3.
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-> (),3.¢Wl.(pb1 .Rb .b.h,=0,3x1,104x0,885x105x25x36=30337,092kG)
Ta thay Q,,.,.=7,58(T) < O,3.gpwl.gpb1.Rb,b.h0 =30,337 (T),nén dam khong bi pha hoai do

ung suit nén chinh.
Bo tri c6t thép nhu sau.

020
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4.3.2.Phan tu 59 (tang mdi)
4.3.2.1.Tinh todn cot doc

Dam nam gitta 2 truc B&C ¢6 kich thude 25x40cm,nhip dam L=300cm.

Noi luc ddm dugc xudt ra va t6 hop & 3 tiét dién. Trén co s& bang t6 hop noi luc, ta chon noi
luc nguy hiém nhat cho dam dé tinh todn thép:

- Nhip BC: M* = 0,17(Tm); Q= 0,0032 (T)

-GoiB: M =-253(Tm); Q= 2,99 (T)

-GoiC: M =-2,39(Tm); Qu= -2,9 (T)

- Luc cét 16n nhat: Q,,,, = 2,99 (T).

Do dam nhip BC phan tir 59 (bxh=25x40 cm) ¢6 noi luc nho 1én ta c6 thé bo tri cot thép cho
dam tang nay giong dam nhip BC, tang 3, phan tir 52 (bxh=25x40 cm)

- Chon s=15cm =150mm, do nhip dim ngan nén ta bo tri cot dai @8al50 sudt chiéu dai

dam.
320 7
| |
R
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CHUONG 5

TINH TOAN COT

5.1.S6 liéu dau vao
5.1.1.Vit liéu
- Bé tong cép do bén B20: R, =11,5 MPa= 115 Kg/cm?
R,, = 0,9 MPa=9 Kg/cm?

- C6t thép nhém C; : Rs = 225 Mpa = 2250 Kg/cm? ,Rsw = 175 Mpa =1750 Kg/cm?
- Cot thép nhém Cj; : Rs = 280 Mpa = 2800 Kg/cm? ,Rsw = 225 Mpa =2250 Kg/cm?
- Tra bang phu luc véi bé tong B20,y,, = 1;

Thép C,: & =0,645; ai = 0,437

Thép Cy @ & = 0,623; ag = 0,429

5.1.2.Chi tiét kich thudc cot

. Tiét dién
Tang '
Cot bién (mm) Cot gitra(mm)
Tang 1-4 500x300 600x300
Tang 5-9 400x300 500x300

5.2. Tinh toan cot :
5.2.1. Tinh cot truc D
5.2.1.1. Phan tu 1, tang 1, (kich thudc 30x50x360 cm vdi chiéu sdu chon cot la 80cm)
- Cot ¢6 tiét dién b xh = (30 x50)cm véi chiéu cao 1a : 3,6m.
= chiéu dai tinh todn: 1,=0,7xH = 0,7 x3,6 = 2,52 m =252 cm.

-Domanh 1= IFO = % =5,04 < 8 nén ta bo qua anh hudng cua uon doc.

- Lay hé s6 anh huong ctia uoén doc: = 1.
- Do léch tam ngéu nhién:

€, = max(iH ;i h,) = max(@;@

600 30 600 30

- Tix bang t6 hop ta chon ra cdp noi luc nguy hiém nhat:
+Cap1l (M ., 0): M= 9,35 (Tm) ; N =-189,789 (T)
+Cap2 (M pin): M =-11,78 (Tm) ; N =-179,829 (T)
+ Cap3 (N.0: M =-11,11 (Tm) ; N =-203,541 (T)
- Ta tinh todn cot theo phuong phap tinh cot thép doi xing.
- Gia thiét chiéu day 16p bao vé cot thép chon a = a’= 4cm
hy=h-a=50-4=46cm;
Z,=h,-a=46-4=42 cm.

) =1,67 (cm).

a)Tinh voi cdp 1: M =9,35 (Tm)
N = -189,789 (T)
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+ Do léch tam ban dau: e, = Mz 9’—35= 0,049m = 4,9cm .
N 189,789

+ e, = max(e,;,e,)=max(4,9 ; 1,67) =49 cm.

+boléchtam e=mn.e;+0,5.h-a=1x4,9 + 0,5x50 - 4 = 25,9 (cm).
N 189,789 x10°

R,b  115x30

+ Bé tong B20, thép Cp; -> &= 0,623=> Exxh, =0,623 x46 = 28,66 (cm).

+ Xay ra truong hop nén léch tam bé x = 55,01 (cm) > &; xh, = 28,66 (cm)

+ Xdc dinh lai x: Tinh chinh x4c x bang cdch giai phuong trinh bac 3:

x3 + a,x*+ a,;x + a, =0

VOi: a, = -(2+ &) hy= -(2+0,623).46= -120,66.

+ Chiéu cao ving nén: x = =55,01 (cm).

1= 2N L 2 (1-E0h i,
.
a, = 2XIBITBIXZD,9 , 90,623x46% +(1-0,623)x46x42 = 6214,48
115x30
ap = —N 2'e"§R + (1_§R)Za ho
R,b
2y = —189789 2x25,9x0,623+ (1—-0,623)42 46 _ -121731,68

115x30

- Tinh x lai theo phuong trinh sau:

x* - 120,66x*+ 6214,48x - 121731,68 =0

->x =41,62 (cm)

A > Ne—Rbx N, —0,5x _189789x25,9-115x30x41, 62x(46—0,5x41,62)

’ Ry Z, 2800x42

A=A.=12,36 (cm?)

b)Tinh voi cap 2: M = -11,78 (Tm);
N =-179,829(T).

Mm_ 1L78
N 179,829
+ e, = max(e,,e,) =max(6,5 ; 2) = 6,5 cm.
+ Do léchtam e=mn.e;+ 0,5.h - a=1x6,5 + 0,5x50 - 4 = 27,5 (cm).

N  179,829x10°
R.b  115x30
+ Bé tong B20, thép C;; -> &x= 0,623=> Eyxh, =0,623x46 = 28,66 (cm).
+ Xay ra truong hop nén léch tam bé x = 52,12(cm) > &zxhy= 28,66 (cm)
+ Xdc dinh lai x: Tinh chinh x4c x bang cédch giai phuong trinh bac 3:
x* + a,x*+ a,;x + a, =0
véi: a, = -(2+ &) hy= -(2+0,623).46=-120,66.
a; = ZRNbe + 2&ghy*+(1-Ep)hyZ,

b*

+ Do 1éch tam ban dau: e, = =0,065m = 6,5 cm .

+ Chiéu cao ving nén: x —

=52,12 (cm).
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= 2X179829X27,5 1 7x(),623x46 +(1-0,623)x46x42 = 6231,74
115x30

= —N 2ed +1-S5)Z, h
R,.b
_ —179829 2x27,5x0,623+ (1-0,623)42 46 _
115x30
x? - 120,66x* + 6231,74x - 120123,37=0
->x =39,93 (cm).
Ne—Rbx h,-0,5x 179829x27,5-115x30x39,93 46-0,5x39,93
R..Z, - 2800x42
A=A =11,55 (cm?).
¢)Tinh voi cap 3: M = -11,11 (Tm);
N =-203,541 (T).
+ Do 1éch tam ban dau: e, = M- 1LIT —g055m=55cm.
N 203,541
+ e, = max(e,;,e,)=max(5,5; 2) = 5,5 cm.
+ Do léchtam e=mn.e;+ 0,5.h - a=1x5,5 + 0,5x50 - 4 = 26,5(cm).
N  203,541x10°
R.b  115x30
+ Bé tong B20, thép C;; -> &= 0,623=> &zxh, =0,623x46 = 28,66 (cm).
+ Xay ra truong hop nén léch tam bé x > &xxh,
+ Xdc dinh lai x: Tinh chinh xdc x bang cédch gidi phuong trinh bac 3:
X3+ a,x*+ a,;x + a, =0
V6i: a, = -(2+ &) hy= -(2+0,623)x46= -120,66
a; = ZMN€ L 2geh M+ (1-E0hZ,
oD
_ 2x203541x26,5
115x30
_ —N 2ed +(1-£)Z, h,
R,.b
_ —203541x 2x26,5x0,623+ (1—0,623)x42 x46
- 115x30
x? - 120,66x* + 6491,76x -132581,18=0
->x =41,19 (cm)
Ne—R,bx h,-0,5x _203541x26,5-115x30x41,19 46-0,5x41,19
Re..Z, - 2800x42
A= A’=15,16 (cm?).
=> Ta thay cap noi luc 3 doi hoi lugng thép bo tri 1a 16n nhat.
Vay ta b6 tri cot thép cot theo A= A’=15,16 (cm?).
+ Xéc dinh gid tri ham lugng c6t thép t6i thiéu theo do manh

A

-120123,37

A=

+ Chiéu cao ving nén: y —

— 58,99 (cm).

+ 2x0,623x46% +(1-0,623)x46x42 = 6491,76

A

=-132581,18

Al=
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gk L 22__ 99 16;
r 0,288 0,288x30
A e(35+83) > u,, =0,2%

+ Ham luong cot thép:

A 1516
% =5 100% = 100=111%> 1. =0,2%
Kb T 30x46 8 Fhin
_2A 2x15.16
—=2A 10006 = 2210 100222206 < 11 = 3%
# " on, 30x46 0 < Himax =270

Vay, tiét dién cot ban dau chon hop 1i. V6i A=A, ‘= 15,16 (cm?)
chon 5320 c6 A=15,70 (cm?) > 15,16 (cm?)

] 5 (0 4 ]
S = S
B = = =
| New . -~
28 N Y
- g v Q
& 450 &
500

—
1
—

Hinh 5.1. Mat cat cot truc D (tang 1,2,3)
5.2.1.2. Phadn tu 5, tang 5, (kich thudc 30x40x360 cm)
- Cot ¢6 tiét dién b xh = (30 x40)cm véi chiéu cao 1a : 3,6m.
= chiéu dai tinh todn: 1,= 0,7 xH = 0,7 x3,6 = 2,52 m =252 cm.

|, 252 y
- D6 manh 4= F" =20 - 6,3<8 nén ta bo qua anh huéng ctia uén doc.
- D¢ léch tam ngau nhién:
e. = max(——H: = h) = max(=2: %) ~ 1 33¢cm).
600 30 600 30

- Tr bang t6 hop ta chon ra cép ndi luc nguy hiém nhat:

+Cap1l (M ,,0): M =838 (Tm); N=-102,54 (T)

+Cap2 (M ) M=-8,03(Tm); N=-103,73 (T)

+Cap3 (N,o): M =-8,03(Tm); N=-103,73(T)

- Ta tinh todn cot theo phuong phép tinh c6t thép doi xing.

- Gia thiét chiéu day 16p bao vé cot thép chon a = a’= 4cm

hp=h-a=40-4=36cm;Z,=h,-a=36-4=32cm.
a)Tinh voi cap 1: M = 8,38 (Tm);
N =-102,54(T).
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+ Do léch tam ban dau: e, = Mz 8,38
N 102,54
+ ¢, = max(e,,e,)=max(8,2 ; 1,33) = 8,2 cm.
+ Do léchtam e=mn.e;+0,5.h-a=1x8,2 + 0,5x40 - 4 = 24,2 (cm).

N 102,54 x10°
R.b  115x30
+ Bé tong B20, thép Cj; -> &= 0,623=> Exxh, =0,623x36 = 22,428 (cm).
+ Xay ra truong hop nén léch tam bé x > &xxh,

+ Xdc dinh lai x: Tinh chinh x4c x bang cdch giai phuong trinh bac 3:
X3+ a,x*+ a,;x + a, =0
VOi: a, = -(2+ &) hy= -(2+0,623)x36= -94,428
a;= 2N 4 28 hy M+ (1-EheZ,
R,.b
_ 2x102540x24,2
115x30
_ —N 2ed, +(1-5:)Z, h,
R,.b
_ —102540x 2x24,2x0,623+ (1—0,623)x32 x36 _ 45171.66
115x30
x> - 94,428x* + 3487,65x -45171,66=0
->x =27,28 (cm)
Ne—R,bx h,-0,5x _102540x24,2-115x30x27,28 36-0,5x27,28
R..Z, - 2800x32

A= A.’=4,2 (cm?).

b)Tinh voi cap2: M = -8,03 (Tm);
N = -103,73(T).

+ Do léch tam ban dau: e, = M= 8,03
N 103,73
+ ¢, = max(e,,e,)=max(7,7 ; 1,33) = 7,7 cm.
+boléchtam e=mn.e,+ 0,5.h-a=1x7,7 + 0,5x40 - 4 = 23,7 (cm).

N  103,73x10°
R.b  115x30
+ Bé tong B20, thép Cy; -> &= 0,623=> &xxh, =0,623x36 = 22,428 (cm).
+ Xay ra truong hop nén léch tam bé x > &xxh,

+ Xdc dinh lai x: Tinh chinh x4c x bang cdch giai phuong trinh bac 3:
X3+ a,x*+ a,;x + a, =0

VOi: a, = -(2+ &) hy= -(2+0,623)x36= -94,428

a; = ZRNbe + 2&ghy*+(1-Ep)hyZ,

b-

=0,082m =8,2cm .

+ Chiéu cao ving nén: x — = 29,72 (cm).

+2x0,623x36% +(1-0,623)x36x32 = 3487,65

A

A=

=0,077m =7,7 cm .

+ Chiéu cao ving nén: x = = 30,06 (cm).
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= 2X103730X23,7 | 5.0 623x362+(1-0,623)x36x32 = 3474,28
115x30

_—N 2el+(1-&;)Z, h,
R,.b
_ —103730x 2x23,7x0,623+ (1-0,623)x32 x36 _
115x30
X - 94,428x + 3474,28x -45021,56=0
->x=27,67 (cm)
Ne—R,bx h,-0,5x _103730x23,7-115x30x27,67 36-0,5x27,67
Re..Z, - 2800x32

A= A;’=3,82 (cm?).

c¢)Tinh voi cdap 3: M = -8,03 (Tm);
N =-103,73(T).

+ Do léch tam ban dau: e, = Mz 8,03
N 103,73
+ ¢, = max(e,,e,)=max(7,7 ; 1,33) =7,7 cm.
+boléchtam e=mn .e,+ 0,5.h-a=1x7,7 + 0,5x40 - 4 = 23,7 (cm).

N  103,73x10°
Rb  115x30
+ Beé tong B20, thép C;; -> &= 0,623=> &zxh, =0,623x36 = 22,428 (cm).
+ Xay ra truong hop nén léch tam bé x > &yxh,

+ Xdc dinh lai x: Tinh chinh xdc x bang cédch gidi phuong trinh bac 3:
X3+ a,x*+ a,;x + a, =0
V6i: a, = -(2+ &) hy= -(2+0,623)x36=-94,428
a;= ZN€ 4+ 2geh M+ (1-E0hZ,
»-D
_ 2x103730x23,7
115x30
_ —N 2es,+(1-4:)Z, h,
R,.b
_ —103730x 2x23,7x0,623+ (1-0,623)x32 x36 _ 45021.56
115x30
x? - 94,428x* + 3474,28x -45021,56=0
->x=27,67 (cm)
Ne—Rbx h,-0,5x _103730x23,7-115x30x27,67 36-0,5x27,67
Re..Z, - 2800x32

A=A =3,82 (cm?).

A

-45021,56

A=

=0,077m =7,7 cm .

+ Chiéu cao ving nén: x = — 30,06 (cm).

+2x0,623x36% +(1-0,623)x36x32 = 3474,28

A

Al=

=> Ta thay cap noi luc 3 doi hoi luong thép bo tri 1a 16n nhét.
Vay ta b6 tri cot thép cot theo A= A;’=4,2 (cm?).
+ Xéc dinh gid tri ham lugng c6t thép t6i thiéu theo do manh
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gk L 22__ 199 16;
r 0,288 0,288x30
A e(35+83) > u,, =0,2%

+ Ham luong cot thép:

A 4,2
% =5 1000 = 100=0,43%> 1 =0,2%
K o 3036 7 Helo
_2A 2x4,2
—= 2R 1009 = X2 10020,86% < 1 =3%
Ao T T 30x36 0 Hrmax

Vay, tiét dién cot ban dau chon hop 1i. Véi A=A, ‘= 4,2 (cm?)
chon 3218 c6 A= 17,63 (cm?) > 4,2 (cm?)

D

® )
00 = od
) = S
<
S e o
S . .
" . ¢
] 350 ji
400

J-3

Hinh 5.4. Mat cat cét truc D (tang 5,6,7,8,9)

5.2.2 Tinh cét truc C

5.2.2.1. Phan tu 11, tang 1, (kich thuéc 30x60x360 cm vdi chiéu sau chon coét la 80cm)
- Cot co tiét dién b xh = (30 x60)cm véGi chiéu cao 1a : 3,6m.
= chiéu dai tinh todn: 1, =0,7xH = 0,7 x3,6 = 2,52 m = 252 cm.

- Do manh A= L3 27502 =3,6 <8 nén ta bo qua anh hudng ctia uén doc.

- L4y hé s6 anh hudng cta uén doc: n = 1.
- Do léch tam ngﬁu nhién:
1 360 70
€, —max(@H 20 hc)— (@ %) =2,33 (cm).
- Tix bang t6 hop ta chon ra cdp noi luc nguy hiém nhat:
+Cap1l (M ,,0): M =19,98 (Tm) ; N =-199,38 (T)
+Cap2 (M ) M=-13,95 (Tm) ; N =-214,30 (T)
+ Cap3 (N .0: M =-11,703(Tm) ; N =-253,063 (T)
- Ta tinh todn cot theo phuong phap tinh c6t thép doi xting.
- Gia thiét chiéu day 16p bao vé cot thép chon a = a’= 4cm
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hy=h-a=60-4=56cm;
Z,=h,-a=56-4=52cm.
a)Tinh voi cap 1: M = 19,08 (Tm)

N =-199,38 (T).
. M
+ Do léch tam ban dau: e, = —= 19,08 _ 0,1m =10cm .
N 199,38

+ e, = max(e,;,e,)=max(10; 2,33) = 10 cm.

+boléchtam e=mn.e;+0,5.h-a=1x10 + 0,5x60 - 4 = 36 (cm).
N  199,38x10°

R,b  115x30

+ Bé tong B20, thép C;; -> &= 0,623=> Exxh, =0,623 x56 = 34,888 (cm).

+ Xay ra truong hop nén léch tam bé x=57,79(cm) > &xh,= 34,888 (cm)

+ Xdc dinh lai x: Tinh chinh x4c x bang cdch giai phuong trinh bac 3:

X} + ax*+a;x +a,=0

VOi: a, = -(2+ &) hy= -(2+0,623).66=-146,888

= 2RE+ 25y +(1-EOMZ,

b-

+ Chiéu cao ving nén: x = =57,79 (cm).

= 2X199380x36 | 2x(),623x562 +(1-0,623)x56x52 = 9166,25
115x30

_ N 2e& +@1-&)Z, h,
R, b
_ —199380 2x36x0,623+ (1—0,623)52 56 _
115x30
x* - 146,888x*+ 9166,25x - 208612,73=0
-> X = 46,22 (cm).
Ne—-Rpbx h,-0,5x 199380x36-115x30x46,22 56-0,5x46, 22
ReZa - 2800x52

A= A’=13,27 (cm?).

b)Tinh voi cap 2: M = -13,95 (Tm)
N = -214,30(T).

M _ 13,95
N 214,30
+ e, = max(e,,e,) =max(6,5 ; 2,33) = 6,5 cm.
+ Do léchtam e =1 .e,+ 0,5.h - a = 1x6,5+ 0,5x60 - 4 = 32,5 (cm).

N  214,30x10°
R,b  115x30
+ Bé tong B20, thép Cy; -> &= 0,623=> &xxh, =0,623x56 = 34,888 (cm).
+ Xay ra truong hop nén léch tam bé x=62,12(cm) > Exh,= 34,888 (cm)
+ Xdc dinh lai x: Tinh chinh xdc x bang cédch giai phuong trinh bac 3:
x* + a,x*+ a,;x + a, =0
VOi: a, = -(2+ &) hy= -(2+0,623).56=-146,888

Ay

-208612,73

A=

+ Do léch tam ban dau: e, = =0,065m = 6,5 cm .

+ Chiéu cao ving nén: x —

=62,12 (cm).
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a = ZRN'be + 2E_>Rh02+(1'§R)hOZa

b*

= 2x214300%32,5 | 74(),623x562 +(1-0,623)x56x52 =9042,82
115x30

— —N 2eé; +1-&)Z, h,
R,.b
_ —214300 2x32,5x0,623+ (1-0,623)52 56 _ 1209053.93
115x30
x? — 146,888x* + 9042,82x - 209053,93 =0
->x =49,53 (cm).
Ne—Rbx h,-0,5x _ 214300x32,5-115x30x49,53 56-0,5x49,53
R..Z, - 2800x52

A= A’=11,17(cm?).

c¢)Tinh voi cap 3: M = -11,703 (Tm);
N =-253,063 (T).
+ Do 1éch tam ban dau: e, = M_ 11703 _ 0,046m =4,6 cm .
N 253,063

+ ¢, = max(e,,e,)=max(4,6; 2,33) = 4,6cm.

+boléchtam e=mn.e,+ 0,5.h - a=1x4,6 + 0,5x60 - 4 = 30,6(cm).

N 253, 063x10°
R,b  115x30
+ Bé tong B20, thép C;; -> &= 0,623=> &zxh, =0,623x56 = 34,888 (cm).
+ Xay ra truong hop nén léch tam bé x > &xxh,
+ Xdc dinh lai x: Tinh chinh x4c x bang cdch giai phuong trinh bac 3:
X} + ax*+a;x +a,=0
VOi: a, = -(2+ &) hy= -(2+0,623)x56= -146,888
ar= ZNC 4 2chy+(1-E0hZ,

R,.b

_ 2x253063x30,6

A

A=

+ Chiéu cao ving nén: y — —73.35 (cm).

+ 2x0,623x56% +(1-0,623)x56x52 =9494,39

115x30

gz ~N 288 +(1-&)Z, hy
R,b
_ —253063x 2x30,6x0,623+ (1—0,623)x52 x56 = 23714347
115x30
x* - 146,888x>+9494,39x -237143,47 =0
->x =52 (cm)
A= Ne—R,bx h,—0,5x _ 253063x30,6—-115x30x52 56 -0,5x52
’ R...Z, 2800x52

A= A=16,22(cm?).
=> Ta thdy cap noi luc 3 doi hoi lugng thép bo tri 1a 16n nhat.
Vay ta bo tri cot thép cot theo A= A,;’=16,22 (cm?).
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+ Xéc dinh gid tri ham lugng c6t thép t6i thiéu theo do manh
A= b & 252 _ 29,17

r 0288 0,288x30
Ae(17+35) > u =0,1%
+ Ham luong cot thép:
A 16,22

%= 100% =222 100-0,0% > 4 =0,1%
A b, 30x56 L
2N 2x11,23
——2A 10096 = 2123 100-113% < 1 =3%
Ao T T 3066 P Hmax

Vay, tiét dién cot ban dau chon hop Ii. Vi A=A, ‘= 16,22 (cm?)
Chon 5322 c¢6 A=19,007 (cm?) > 16,22 (cm?)

3 4 10 © 3
N < = R N
B = N o~ B
S I
= =
i — “ee . oo
S 3 * .
~ [@N]
L Des ~ e

21 550 29
600
6-0
Hinh 5.5. Mat cat cot truc C (tang 1,2,3,4)
5.2.2.2.Phdn tit 15, tdng 5, (kich thuéc 30x50x360 cm)
- Cot o tiet dien b xh = (30 x50)cm véi chiéu cao 1a : 3,6m.
= chiéu dai tinh todn:1,=0,7xH =0,7 x3,6 =2,52 m =252 cm.

-Domanh 1= IFO = % =4,2< 8 nén ta bo qua anh hudng cta uén doc.

- Lay hé s6 anh huong ctia uén doc: n = 1.
- Do 1éch tam ngau nhién:
e, = max(iH ;i h,) = max(@;@) = 1,67 (cm).
600 30 600 30

- T bang t6 hop ta chon ra cap noi luc nguy hiém nhat:
+Cap1 (M ,,0): M =12,725 (Tm) ; N =-133,981 (T)
+Cap2 (M ,;): M =-13,85 (Tm) ; N =-122,301 (T)
+ Cap3 (N .0: M =-6,38(Tm) ; N = -138,465 (T)
- Ta tinh todn cot theo phuong phap tinh cot thép doi xtng.
- Gia thiét chiéu day 16p bao vé cot thép chon a = a’= 4cm
hy=h-a=50-4=46cm;
Z,=h,-a=46-4 =42 cm.

a)Tinh voi cap 1: M = 12,725 (Tm);
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N =-133,981(T).
. M 12,72
+ Do léch tam ban dau: e, = —= 725 =0,095 m=9,5 cm .
N 133,981

+ e, = max(e,;,e,)=max(9,5; 2) = 9,5 cm.
+ Do léechtam e =1 .e;+ 0,5.h - a = 1x9,5+ 0,5x50 - 4 = 30,5 (cm).

N  133,981x10°
R 115x30
+ Bé tong B20, thép Cp; > &= 0,623=> &xxh, =0,623x46 = 28,66 (cm).
+ Xay ra truong hop nén léch tam bé x > &zxh,

+ Xdc dinh lai x: Tinh chinh x4c x bang cdch giai phuong trinh bac 3:
X} + ax*+a;x +a,=0
Vii: a, = -(2+ &) hy= -(2+0,623)x46= -120,66
a, = ZNL 4 o5 h+(1-Eh Z,
R,.b
_ 2x133981x30,5
115x30
_ —N 2e& +(1-5)Z, h
R,.b
_ —133981x 2x30,5x0,623+ (1—-0,623)x42 x46
115x30
x? - 120,66x* +5733,84x -96175,13 =0
->x = 35,44 (cm)
Ne—R,bx h,-0,5x _133981x30,5-115x30x35,44 46-0,5x35,44
R..Z, - 2800x42

A= A.’=5,34(cm?).

b)Tinh vdi cap 2: M = 13,85 (Tm);
N = -122,301(T).

+ Do léch tam ban dau: e, = Mz 13,85
N 122,301
+ e, = max(e,,e,)=max(11,3; 2) = 11,3 cm.

+ Do léchtam e=mn.e,+0,5.h-a=1x11,3+ 0,5x50 - 4 = 32,3 (cm).

N  122,301x10°
R.b  115x30
+ Bé tong B20, thép C;; -> &= 0,623=> Eyxh, =0,623x46 = 28,66 (cm).
+ Xay ra truong hop nén léch tam bé x > &yxh,

+ Xdc dinh lai x: Tinh chinh x4c x bang cédch giai phuong trinh bac 3:
X3+ a,x*+ a,;x + a, =0

VOi: a, = -(2+ &) hy=-(2+0,623)x46= -120,66

= ZRE+ 26y (-G Z,

b*

+ Chiéu cao ving nén: x — — 38,83 (cm).

+ 2x0,623x46° +(1-0,623)x46x42 =5733,84

A

=-96175,13

A=

=0,113m=11,3cm .

+ Chiéu cao ving nén: x — = 35,45 (cm).
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= 2x122301x32,3 | 50 623x462 +(1-0,623)x46x42 =5654,94
115x30

_ N 2e& +(@1-&)Z, h,
R,b
_ —122301x 2x32,3x0,623+ (1-0,623)x42 x46 _

115x30
x? - 120,66%% +5654,94x -91448,2 = ()
->x =133,31 (cm)
Ne—Rybx h,-0,5x _122301x32,3-115x30x33,31 46-0,5x33,31
R..Z, - 2800x42

A=A =4,91(cm?).

A

-91448,2

A=

c¢)Tinh véi cdap 3: M =-6,38 (Tm);
N = -138,465(T).

+ Do 1éch tam ban dau: e, = M__638
N 138,465
+ ¢, = max(e,,e,)=max(4,6; 1,67) =4,6 cm.
+ Do léchtam e =1 .e,+ 0,5.h - a = 1x4,6+ 0,5x50 - 4 = 25,6 (cm).

N 138,465x10°
R.b  115x30
+ Bé tong B20, thép C;; -> &= 0,623=> &xxh, =0,623x46 = 28,66 (cm).
+ Xay ra truong hop nén léch tam bé x > &yxh,
+ Xdc dinh lai x: Tinh chinh xdc x bang cédch gidi phuong trinh bac 3:
X3+ a,x*+ a,;x + a, =0
vii: a, = -2+ &) hy= -(2+0,623)x46= -120,66
a, = ZNL 4 25 h+(1-Eh Z,

oD
_ 2x138465x25,6
115x30
_ —N 2ed +(1-&)Z, h,
R,b
_ —138465x 2x25,6x0,623+ (1—0,623)x42 x46 _ -88122.08
115x30
x? - 120,66x*+5419,8x -88122,08 =0
->x =40,68 (cm)
Ne—R,bx h,-0,5x _138465x25,6—-115x30x40,68 46-0,5x40,68
Re..Z, - 2800x42

A= A;’=0,48(cm?).
=> Ta thdy cap noi luc 1 doi hoi lugng thép bo tri 1a 16n nhat.
Vay ta b6 tri cot thép cot theo A= A,;’=5,34 (cm?).
+ Xéc dinh gid tri ham lugng c6t thép t6i thiéu theo do manh

=0,046m = 4,6cm .

+ Chiéu cao ving nén: x = — 40,13 (cm).

+2x0,623x462 +(1-0,623)x46x42 =5419,8

A

Al=
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gk b 22 g
r 0,288h 0,288x30
Ae(17+35) > u,,=0,1%

+ Ham luong cot thép:

A 5,34
%= 100% =% 100-0,36% > 1. =0,1%
Kb T T 30x46 ? Hhin
2N 2%5,08
——2A 10096 = 2% 100-0,73% < 11, = 3%
Ao, T 30x46 < Hmax

Vay, tiét dién cot ban dau chon hop 1i. Véi A=A, ‘=5,34 (cm?)
Chon 3218 ¢6 A= 17,63 (cm?) > 5,34(cm?)

D 10 4 9
oo (@) [ (e @)
S 2 < = S
g9 =
S — = 4
2 3 N .
o e . .
ﬂ; 450 ki
500
7-7

Mt cat cot truc C (tang 5,6,7,8,9)
5.2.3. Tinh todn cét thép dai cho cot
Cot dai ngang chi dat cdu tao nham dam bdo gilt 6n dinh cho cot thép doc, tao thanh khung
va giit vi trf ciia thép doc khi d6 bé tong:
+ DPuong kinh cot dai 1ay nhu sau:

1
04 max(— ¢ S Mm) = max(fo&O ; 5 mm) =max(7,5; 5)mm.

—> Chon c6t dai ¢6 duong kinh &8.
+ Khoang cach giita cac c6t dai dugc bo tri theo céu tao :
- Trén chiéu dai cot:
ag <min(15¢,,;,, b,500) = min(270; 300;500) =270 mm.
—> Chon a; = 200 mm.
- Trong doan noi cot thép doc bo tri cot dai:

ag < 10¢,;, = 180 mm. > Chon a; = 100 mm.
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CHUONG 7

TINH TOAN NEN MONG

7.1. Sé liéu dia chat

Vi cong trinh tai Ha ndi da tién hanh khoan tham do dia chat. Theo bao cao két qua khao sat
diéu kién dia chat giai doan phuc vu thiét k& ban vé thi cong, khu dat xay dung tuong doi bang
phang duoc khdo sit bing phuong phap khoan thim xuyén tinh SPT tir trén xuéng géom cic 16p
dat c6 chiéu day it thay doi trén mat bang.

Dia tang tai vi tri cong trinh nhu sau :

Lop 1: Day6,7m

Két qua TN nén ép e
W W, (W, |y (A e e ting v6i P (KPa) ‘&Pa) N
% % % T/m’ do | kg/em® | 100 | 200 |300 |400

36,5 | 45,1 |259 | 1,84 |2,69 | 9°30 | 0,15 0,957 10,926 | 0,902 | 0,833 | 1,34 |7

Tur d6 cé:

- Hé s6 rdng tu nhién :

_ Ay, 1+w) | = 2,69.1.(1+0,365)
y 1,84

- Két qua non eodometer: hé sd nén ldn trong khoang ap luc 100 — 200 kPa:

0.957-0,926
a,= 27590 _ 31 10* (1/kPa
2T 200-100 ( )

- Chi sb déo: A=W, - W, =45,1-25,9=19,2— Lép 112 16p dat sét.
W-W, 365-259
A 192
- Modun bién dang: q. = 1,34 MPa = 134 T/m*> - E,= o.q. = 6,5x134 = 871 T/m’

(sét déo chon o = 6.,5).
Lop 2: Day 3,8m c6 céc chi tiéu co 1y nhu sau:

I =1

0

-Dbosét: B= =0,55— trang thai d¢éo.

Kétqua TN nén ép e

ting v6i P(Kpa) (1\/(11531) N

W | Wy | Wy Y

% | % | % |Tm’| A Kg/cm?

& s

100 | 200 | 300 | 400
28,6 | 31,1 | 24,7 | 1,8 |2,66|10°40 | 0,08 |0,818 |0,785 0,759 | 0,738 | 1,77 | 9

Tu d6 co:
- Hé sb rSng tu nhién:
Ay, [1+W) 2,66.1.(1+0,286)
eO = - 1 =
y 18

- Két qua nén khong nd ngang - eodometer:

-1=09

Hé s6 nén lun trong khoang ap luc 100 - 200 Kpa:
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2, = €100 — €200 _ 0,818-0,785 _ 3310
~ P200 — P10o 200-100 ’ KPa

-Chisodéo A=W, - W,=31,1 % —24,7% = 6,4 % — dit thudc loai cét pha.
W-W,  286-247
A 64

Cung véi cac dic trung khdng xuyén tinh q. = 1,77 MPa = 177T/m? va dic trung xuyén tiéu
chudn N=9

— Modun nén ép(co y nghia 1a moédun bién dang trong thi nghiém khong né ngang):

Ey = o . q. = 4x177 = 708T/m? (ing v6i cét pha 14y o =4).

- L6p 2 : sét pha, xdm xanh, xdm nau, trang thai déo chay 1=0,83 ; day 5.57m ,¢" =7° 29", y
=2.69 (T/m?)

Lop 3: Day 4,5m c6 cac chi tiéu co ly nhu sau:

-bosét B= = (0,6— trang thai dé¢o

Két qua TN nén ép e
W W, I Wy |y (0] c ung v6i P(Kpa) de
% |% |% |Tm*|A |d kg/cm? (MPa)
100|200 |300 |400

Q>

28,7141 24819 |27 |16%5 (0,29 0,797 | 0,773 1 0,752 | 0,733 | 4,16 | 19
Tur do ta co:
Hé s6 rong tu nhién:

_ Ay, A+ W) 1= 2,7.1.(1+0,287)

€ -1 =083
y 19
- Hé s6 nén ldn trong khoang ap luc 100 - 200 Kpa:
a, = 209720073 _ 6004102 L
200-100 KPa

-Chiso déo A=W, - W, =41-24,8 = 16,2 % — dit thudc loai sét pha.
W-W, 287-248
A 162

q. = 4,16 MPa =416 T/m> — E,, = a.q, = 5. 416 = 2080T/m> (liy o= = 5 g véi sét pha).
Cung v6i két qua xuyén tinh va chi s6 SPT N = 19 — 16p dat nay c6 tinh chit xau
Lop 4: Day 6,8m c6 cac chi tiéu co 1y nhu sau:

-bosét B= ~ 0,24 — trang thai déo

Trong dat cac c¢& hat d(mm) chiém (%) W
qc
o |05 2] 1 [ o5 [o2s[ o1 [00s] 001 [<o00| % A | (MPa)
=5 | +2 | +11]+05|+025| +0,1 | +0,05 | +0,01 | +0,002 2
- - - 9 | 255 28 16.5 13 7 1 - 23.6 | 2.64 7.9

- Luong hat c6 ¢& > 0,25mm chiém 9+25,5+28= 62,5%>50% — D4t cit hat vira
-C6 q. = 7,9 MPa= 79 KG/cm?= 790 T/m* cét hat vita —>a. =2 ,e, ~0,7;
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0
v

- b6 baohoa G =

_A%EW)

_ Ay, (1+W) _2,64.1.(1+0,236)

1+e,
AW 2,64x0,236

€

—> Dat cdt hat, chit vira, rat 4m.
Modun nén ép E, = a. . = 2,0. 790 =1580T/m?
- Tra bang tng vdi q, = 790T/m? — ¢ = 32° — 34°

Noi suy ta duoc ¢ =32°21
Lop 5: Rat day c6 céc chi tiéu co 1y nhu sau:

1+0,7

=1,04¢c6 0,5<1,04

=2,04T/m’

Trong dét cac c¢& hat d(mm) chiém (%) W
e
10]5 |2 1 | 05 [025] 0.1 | 005 001 % | A | opay | N
>10 <0,002
+51+2 | +1] +0,5 | +0,25 | +0,1 | +0,05 | =0,01 | =0,002
- 2 |18 33 | 27,5 | 16,5 3 - - - - 17 12,63 | 15,6 |31

- Luong hat ¢6 c6 > 0,5 mm chiém 2+18+33+27,5= 90,5%>50% — Dat cét hat vira
- C6 q. = 15,6 MPa= 156 KG/cm* = 1560T/m? cét hat vira —a =2 ,e, ~0,5;

0
v

-bo baohoa G =

_A%EEW)

Ay, 1+W) _2,631.(1+0,17)

1+e,

AW 2,63x0,17

&

0,5

1+0,5

- Modun nén ép E, = a. g, = 2,0. 1560 =3120T/m*
- Tra bang tng vdi q, = 790T/m* — ¢ = 34° — 36°

Noi suy ta duoc ¢ =3454
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b

—

Sét déo y =1.84T/m’, A =2.69, B=0,55;
E,, = 871 T/m?, q, = 134 T/m*, N=7

6700

'

Ciat pha,déo y =1.8 T/m’, ¢ =11° 40
A =2,66; q. = 177 T/m?, E,, = 708 T/m?, N=9, B=0,6

w3800

Sét pha, déo y =1,9/m’, ¢ =16° 45; q. = 416 T/m*; N=19
A=2]7; Ey =2080T/m?, B=0,24

4500

2

Cat hat vira, chat vira y =2,04 T/m’®, ¢ =32° 21
A =2,64; q. =790 T/m?, E,, = 1580 T/m?, N=21

6800

D Cat hat, chat y =2,05/m’, ¢ =34° 54; q. = 156 T/m*; N=31
e A =2,63; E,, =3120T/m?’

¢ e, .
.
.

Hinh 7.1:Tru dia chat cong trinh

7.2.Lua chon phuong an nén moéng

- Coc ép: Khong gay 6n va gy chin dong cho cac cong trinh 1an can, coc dugc ché tao hang
loat tai nha may chat lugng coc dam bao. Mdy méc thiét bi thi cong don gian. Ré tién. Tuy
nhién né van tén tai mot s6 nhuge diém : Chiéu dai coc ép bi han ché vi vay néu chiéu dai coc
16n thi kh6 chon mdy ép c6 du luc ép ,con néu dé chiéu dai coc ngan thi khi thi cong chat luong
coc s€ khong dam bao do ¢6 qua nhic¢u moi noi

Nhu vay tlr cic phan tich trén cuing véi cac diéu kién dia chét thuy van va tai trong cua cong
trinh ta lya chon phuong &n méng coc ép .

7.3.S0 bo Kkich thudc coc va dai coc.

7.3.1.Coc diic sin:
+ Coc 30x30 cmm c6:
+ Bé tong : B20 R, = 1050 T/m?
+ C6t thép: thép chiu luc - AIl , dai — AI (4918 Ag=10,18cm?)
+ Céc chi tiét cAu tao xem ban v&.
- Chiéu dai coc: chon chiéu sau coc ha vao 16p 4 khoang 2,3m
=> chiéu dai coc : L.=( 6,7+3,8+4,5+2,3)-1,8+0,5 = 16m
Coc dugc chia thanh 2 doan dai 8 m. N6i bang han ban ma

7.3.2.Dai coc
+ Beé tong : B20 c6 R, = 1050 T/m?, R, = 90 T/m?
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+ C6t thép: thép chiu luc trong dai 1a thép loai AIl c6Rs = 28000 T/m’.
+ Lop 16t dai: bé tong B15 day 10 cm
+ Dai lien két ngam v&i cOt va coc. Thép cia coc neo trong dai > 20d (¢ day chon 40 cm ) va

dau coc trong dai 10 cm
-Tinh h,,;,, - chiéu sdu choén méng yéu ciu nho nhat :

h,.=0,7te(45°-2) |-
min g( 2) ]/'Xb

Q : Téng cdc luc ngang: Q = 6,863 T

7 : Dung trong tu nhién cta 16p dat dat dai » =2 (T/m?)
b : bé rong dai chon so bo b=24m

@ : gbc ma sat trong tai 16p dat dat dai ¢ = 9°30°

63
h,.;»=0,7tg(45° _9030’/2) m =0,62m =>chonh, =1,8m>h,,

=>VGi do sau day dai du 16n , luc ngang Q nho, trong tinh todn gan ding bo qua tai trong

ngang .
T -0.450
= A [Rm
:F_ ’ ‘ -2.250
1
7 g
e O 0 0o
“ @ ~ -17.750
Tl

Hinh 7.2: Mat cat dai mong
7.4.Xac dinh sirc chiu tai cua coc
7.4.1.Theo vdt liéu lam coc
Py= ¢ (RyAy+RAs)
Trong do
@ hé sduondoc. Chonm=1, p=1.
Ag: dién tich cot thép, A=10,18 cm” (4418); A, Dién tich phin bé tong
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A=A - A=0.3x0.3-10,18x10%=889,82.10* (m?)
— Py, = 1x(1050x889,82.10*+ 2,8.10*x10,18.10*) = 132,57 T.
= Stic chiu tai cua coc: [P] =min(Py, ,P,,)=min(132,57; 56,662) = 56,662 (T)
7.4.2. Theo diéu kién ddt nén
7.4.2.1 Xdc dinh theo két qud cua thi nghiém trong phong (phuong phdp thong ké):
Stic chiu tai ctia coc theo nén dat xac dinh theo cong thic: Py,
=1/K,“.m.(o,uXt]l+a,F.R))
Trong do:
a,, a,-hé s6 diéu kién lam viéc cua dat v6i coc vuong, ha bang phuong phap ép nén =1
F =0,3x0,3 = 0,09 m*
U;:Chuvicoc=0,3x4=1,2m
R : Stc khang giGi han clia dat & mii coc. Miii coc dat ¢ 16p 4 cat hat vira & do sau 17,3 m
—R =351,2T/m*
T; : luc ma sdt trung binh cta 16p thi i quanh mat coc. Chia dat thanh cic 16p dong nhat. Ta
lap bang tra T, ( theo gid tri do sau trung binh 1, ctia moéi 16p va loai dat, trang thai dat.)
Bang 7.1: Bang xac dinh 7,

Z; I T; L; .t B
33 2 1,66 3.32
Lép 1 53 2 2.07 414 0.55
6.7 14 2.15 3225
. 6.7 2 1.9 3.8
Lop2 10,5 18 191 3,438 06
12 15 6.05 9,075
Lép 3 135 15 6.36 9.54 0,24
15 15 721 10,815
Lop 4 173 23 7302 16,79 0
Yol 57.421

P, =1/K “.m.(a;uXtl+o,F.R))

=> P, =1/1,4x1 x(1x1,2x57,421+ 1x351,2x0,3x0,3)=71,79 T/ m*
7.4.2.2. Xdc dinh theo két qua ciia thi nghiém xuyén tiéu chudn(SPT)

Stre chiu tai cta coc theo nén dat xdc dinh theo cong thirc:

Pgh = Qs + Qp
Q. =kju Y N =2 x4 x0,3 x(7 x6,7+9 x3,8+19 x4,5+21 x2,3) = 490,56(kN)
i=1

Véi coc ép: k=2

Q,= k. F.N," ’ , ’

Strc khang pha hoai ctia dat & miii coc (Ny, - s0 SPT cua 16p dat tai miii coc).
k, =400 véi coc ép

Q,=400 x 0,3% x 21=756 (kN)

— Py, =490,56+756 = 1246,56 (kN)=124,656(T)
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Vay Py = Pgh _124656 _ 56.662(T)
Fs(2+3) 2,2

7.4.2.3 Xdc dinh theo két qud xuyén tinh(CPT)

Pgh = Qs + Qp

+
Pd = E = QC +—QS hay Pd = —QC QS
< 2+3 15+2 2+3
Trong do6:

+Q,=K..q..F : tong gid tri 4p luc mii coc
Ta c6: 16p 4 1a cat hat vira c6 q. = 790T/m? = 7900 kPa — Kc = 0,5
Q,= 0,5x790x0,3% = 35,55 (T)

+Q,=UX Z:i 1, : téng gid tri ma sat & thanh coc.

1

5 Q=4x03( 22 67+ Y738, MOy 5, 10 m3y 10732
30 30 60 " 100
Py =Q,+Q,=107.32+35,55 = 152,87 T
Vay P = 90 19287 ¢ gt
Fs(2=3) 25

Vay stic chiu tai cua dat nén
P, =min(P,,*, P, P*") =min (71,79; 56,662; 61,148) = 56,662(T)
7.5 .Tinh toan moéng cot truc: D(Mong M1)
7.5.1.Né¢i luc va vdt liéu lam mong
Luc tac dung
Theo két qua t6 hop noi luc ta chon duge cap noi luc 16n nhat:
Nopa= -203,541(T) ; M, =-11,11 (Tm); Q. =-5,97 (T).
N, = N,,../n = 203,541/1,2 =169,62 (T)
M*,=M,/n =11,11/1,2 =9,258 (T)
Q“, =Q./n =597/1,2 =4,975 (T)
7.5.2.Chon s6 luong coc va bo tri:
Xac dinh so bo so luong coc

tt
N g N g 208,541
P 56,662

4,31

Chon 5 coc bb trf nhu hinh vé:

, 500
1
I
|
1
I
|

\ ~
w
~
I
I~

J, 1500

1600

500

*****

,,,,,,,,,,

300 ,

0] 8w lsoo | 500
20 |

Iy
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— kich thudc dai: Byx Lg=1,6m x2,2 m
- Chon hg=1,0m —> hyz =~ 1,0-0,1 =0,9m
7.5.3.Tinh todn kiém tra su lam viéc dong thoi ctia cong trinh, méng coc va nén.
7.5.3.1. Kiém tra siic chiu tal ciia coc
- Theo céc gia thiét gﬁn ding coi coc chi chiu tai doc truc va coc chi chiu nén hoéc kéo.

+ Trong luong cia dai va dat trén dai:
Gy = Fq .hy, ve =1,6x2,2x1,8 x2 =12,672 (T)
+ Tai trong tac dung 1én coc dugc tinh theo cong thurc:
tc
P. = N + M, X

i L

n

n Xi2
i=1

- Trong luong tinh todn ctia N =N, + Fy.y,.h,, = Ny 4G4 = 169,62+12,672 = 182,292 (T)
M, = My, + Qo .hy = 9,258 +4,975.1,8 = 18,213 (T.m)

Véi X0 =0,8m,  y..= 0,5m.

_ 182,292 N 18,213x x;

—> Praxmin = T 2
5 4xX;
Bang 7.2: Bang so liéu tai trong ¢ cac dau coc
Coc X; (m) P, (T)

1 0,8 42,15

2 0,8 42,15

3 0 36,45

4 -0,8 30,77

5 -0,8 30,77
P,..=42,15(T); P,,=30,77 (T). — tat ca cac coc chiu nén

+ Tai trong truyén lén coc khong ké trong luong ban than coc va 16p dat phu tir ddy dai trd
1én tinh Vi tai trong tinh toan:
tt
_ N_:,t N M, .X

n a ixlz
i=1

N =203,541T

M," =M, + Qy," .hy=11,11 +5,97.1,8 = 21,856 (T.m)
Vbl X0 =0,8m,  y..= 0,5m.

203,541 N 21,856 % X.

P.

1

- Pmax,min - 2
5 4x X,

Bang 7.2: Bang so liéu tai trong 6 cac dau coc

Coc X; (m) P; (T)
1 0,8 47,53
2 0,8 47,53
3 0 407
4 -0,8 33,87
5 -0,8 33,87
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-Kiémtra: P =P, +q.<[P]
coc :
Qe =Ypea>lon =2,5x0,32 x16 x1,1 =3,96 T
— P+ q.=47,53+3,96 =51,49 (T) < [P] = 56,662 (T)
—> Viy tit ca cic coc déu du kha nang chiu tai va bd tri nhu trén 13 hop 1y.
7.5.3.2. Kiém tra cuong do ddt nén ddt
Gia thiét coi méng coc 13 méng khdi quy ude nhu hinh vé:
- Piéu kién kiém tra:
Pu< Rg; Py £ 1,2Rg
- Xdc dinh khoi méng quy wéc:
+ Chiéu cao khéi méng quy udc
Tinh tir mat dat t6i mii coc Hy =173 m.

+ G6c mo :

_ D #4h 16°45x4,5+32°21x2,3
Po = ST 4,5+2,3
=> @, =22,02°
+ Chiéu dai cua ddy khdi méng quy ude:
L,=2,2+2.(4,5+2,3) tg22,02° = 7,7 m.
+ Bé rong khdi méng quy udc:
B,= 1,6+ 2.(4,5+2,3) tg22,02° = 7,1 m. .
- Xdc dinh tdi trong tinh todn duwéi day khéi méng |

=22,02°

Hu

quy woc (miii coc): O 0 @O

+ Trong luong cua dat va dai tir ddy dai trg len:
N, = Fo Yo hn = 2,2.1,6.2. 1,8 = 12,672 T
+ Trong lugng khi dat tir mii coc téi day dai:
N, =2>(L,.B,.-F) L.y
N, = (7,7 7,1 - 0,09.5). [54.1,84 +3,8.1,8 -+
+4,5.1,9 +2,3.2,04] ~ 162757 (T) e
+ Trong luong coc:
Q.=5.0,09.16.2,5=18 (T) Hinh 7.4: Khoi méng quy uéc
— Tai trong tai mirc ddy mong:
N =N+ N, +N, + Q.=203,541 +12,672 +1627,57 +18 =1861,78(T)
M, =M,, =11,11 Tm.
- 4p lyc tinh todn tai ddy khoi méng quy udc:

N M,
pmax,min = —*—
Fqu Wy

B,Ly 7,1x7,72
6
F =7,1x7,7=54,67 m’.

W, = =70,16 m’.
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1861,78 . 1111
- Pmax,min = *
’ 54,67 70,16

Puax = 34,21 T/m? p =34,05T/m% P, = 33,89 T/m*.
- Cuong dé tinh todn cia dat ¢ day khoi quy wéc (Theo cong thirc cia Terzaghi):
Py, =05n,.N yb+n,.N,q+n.N.C

N, , N

, » Ny, N : Hé s6 phu thugc géc ma sét trong ¢

Lop 4 c6 ¢ =32° 21 tra bang ta c6:
Ny =29,8; N, = 23,2 ; N, = 35,5 (bo qua cac h¢ $b hi€u chinh).

P
R,= -9
d 3
05xN xyxB +(N —1)xy xH_+N_ xc .
R, = 77m(q)7mc+yHm
FS
0,5x29,8x2,04x7,1+(23,2-1)x2,04x17,3+35,5x2,04

= Ry= +17,3x2,04

3
R4~ 392,52 T/m?
Tacl: Ppuqe = 34,21 T/m* < 1,2 R4 = 471,024 (T/m?)
Doy = 34,05 T/m? < Ry = 392,52 (T/m?)

— Nhu vay nén dat dudi mii coc du kha nang chiu lyc.
7.5.3.3. Kiém tra lin cho méng coc:
- Ung suét ban than tai ddy khdi méng quy udc:
c"=6,7.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04 =32,41 T/m?*;
- Ung suét gay lin tai ddy khdi méng quy uée:
o8, =0"- " = 33,515 -32,41 ~ 1,105 (T/m?)

- Do lin ctia méng coc c6 thé dugc tinh gan ding nhu sau:

1_ 2
S=— bwo, voiL/B,=77/71=108—>o~105

0

1-0, 25°
S= 1580 .7,1.1,05.1,105 ~ 0,0049m =0,49 cm <8cm

— Thoa man diéu kién
7.5.4. Tinh thép doc cho ddi coc va kiém tra dai coc
Dai coc lam viéc nhu ban con son cing, phia trén chiu tdc dung dudi cot M, N, phia dudi 1a
phan luc dau coc => can phai tinh téan 2 kha nang:
7.54.1 Kiém tra cuong do trén tiét dién nghiéng. Piéu kién dam thing
Chiéu cao dai 1000 mm. (Hg= 1,0m)
Chon 16p bao vé a;,=0,1 m
H,=h -a,, =1000 -100 =900 mm
Gia thiét bo qua anh huong cla cot thép ngang
- Kiém tra cot dam thing dai theo dang hinh thap
Py <P .Trong do :
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P, - Luc dam thiing = téng phan luc clia coc nim ngoai pham vi ctia thip dam thang.
Py=Py;+ Poo+ Post Pys
=(38,95435,61)x2 =149,12 (T)
P.4 : Luc chong dam thung
Pea=la; (0, +¢,) +a, (h, +¢,) 1 hoRy

a,, o, cac hé s6 dugc xdc dinh nhu sau :

=15 /1{“—0 1,5 /1+ _4 14
Cl
a2_15/ / J =6,91

Cdt_[4 14 x(o 340,2) +6,91 x(0,6+0,35)] x0,9 x90
P, =467,775 (T)
=>P,= 149,12 (T) < P,,= 467,775 (T)
=> Chiéu cao dai thoa man diéu kién chong dam thing
* Kiém tra kha nang coc choc thiing dai theo tiét dién nghiéng
Khi b <b, + h, thi Py, <bjh,R,
Khi b >b+ h, thi P, <(b+h,)hR,
Tacob=1,6m >0,3+09=1,2m
Q = Py,+ Pys=38,95+35,61 =74,56 (T) ;
C,=0,35m <0,5h, =0,5x0,9 =0,45m. ->Lay C;=0,45m

2
£ =0,7. l+(%} =0,7..[1+ (00475J =157
l )

— Py, =74,56 T < Bbh,. R, =1,57 x1,6 x0,9 x90 =203,472 T

1— thoa mén diéu kién choc thung.

Két luan : Chiéu cao dai thoa man di€u kién chong dam thung va choc thung theo tiét dién

nghiéng
7.5.4.2 Tinh cot thép dai
Dai tuyét doi ciing, coi dai lam viéc nhu ban con son ngam tai mép cot
+ M0 men tai mép cot theo mat cét 1-1:
M,=a x(Py, + Pys ) = 0,5 x(47,53+33,87) =40,7( Tm)
Trong do: a - Khoang céch tir truc coc 2 va 5 dén mat cat 1-1 ; a=0,5m
Cot thép yéu cau ( chi dat cot don )
M 40,7
Ay = =
0,9.n,.R, 0,9x0,9x28000

—> Ta chon 10¢16 a160 c6 A=22,107 cm?
+ Mo men tai mép coOt theo mat cét 2-2:
M, = a x(Py, + Py,) = 0,35 x(47,53+47,53) = 32,27(Tm)

A52_2= = M = 32, 27 = 1 ,46. 10-3m2=14,66 sz
0,9 R, 0,9x0,9x 28000

—Ta chon 10¢14 a220 c6 A= 15,39 cm?

OO‘

=1,77.10° m?=17,94cm?
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Hinh 7.6: Mat bang bé tri cot thép méng M1
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7.6.Tinh toan mong cot truc C (Mong M2)
Tinh toan tuong tu nhu mong M1.

prsd b
= e
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CHI TIET MONG - M2
Hinh 7.10: Bo6 tri cot thép méng M2

7.7. Kiém tra cuong do cua coc khi van chuyén va khi ép :
*Khi van chuyén coc: Tai trong phan b6 q =n. y F,
- Trong d6: nla hé s6 dong, n=1.5
=> q= 1,5x2,5x0,3x0,3 = 0,3375 T/m .
Chon a sao cho M, *M, =>a =0,207 1, = 0,207x8~ 1,656 m

- Biéu d6 momen coc khi van chuyén
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2
M, =%= 0,3375x1,656%/2 =0,463 T/m’
*Truong hop treo coc 1én gid bia: DE M,"~ M, thi b =0,294x],
=>b ~0,294 x8 =2,352 m
+ Tri s6 mémen duong
gb? _0,3375x 2,352
2 2

M,= =0,934 T/m?

b W
&>

Biéu d6 coc khi cdu lap
Ta thdy M,< M, nén ta ding M, dé tinh to4n
+ L4y 16p bao vé cua coc 1a 3 cm => chiéu cao lam viéc cta cot thép
hy=30-3=27 cm
M, 0,934
0,9h,R, ~ 0,9x0,27x 28000

Cot thép chiu uén clia coc 1a 2¢18 ¢6 As= 5,09 cm?
=> coc di kha nang chiu tai khi van chuyén ciu lap
- Tinh todn c6t thép lam mdc cau trong trudng hop cdu lap coc F,= ql

S

=>A,= =1,373.10* (m?) =1,373 cm?

«— «—
=> Luc kéo ¢ 1 nhanh gan ding
F’ = F, /2= 0,3375x8/2=1,35
Dién tich cot thép cia méc cau
FS=i = 135 =4,82.10°m* = 0,482 cm?
R, 28000
=> Chon thép méc cidu ¢p12 c6 A, .= 1,131 cm?
Vi trf dat méc cdu 1a: cdch dau coc 1 doan 1a 1,7m
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PHAN III

o «?
&Lﬁg 5% %&ag
GIAI PHAP THI CONG

GIAO VIEN HUONG DAN: PGS.TS. NGUYEN DINH THAM
SINH VIEN THUC HIEN  : PO VIET TRUNG

LOP : XD1401D
MA SO sV : 1012104031
NHIEM VU:

1.LAP BIEN PHAP THI CONG PHAN NGAM
2.LAP BIEN PHAP THI CONG PHAN THAN
3.LAP TONG TIEN DO THI CONG CONG TRINH
4.LAP TONG MAT BANG THI CONG CONG TRINH
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CHUONG 8

THI CONG PHAN NGAM

8.1. Thi cong coc
8.1 Phdn tich ddc diém cong trinh thi cong
1. Mat bang khu vuc xay dung
+ Cong trinh dugc x4y dung trén khu dat c6 dién tich kha 16n & vi tri sat mat duong, tuong doi bang
phéng khong cin phai san 1ap nhiéu, thuan tién cho giao thong di lai.
+ Mat chinh cong trinh nhin ra duong rong 20m, mat bén cong trinh ti€p giap véiduong
noi bo rong 12m.

MAT BANG TONG THE

2. Pac diém vé giao thong, dién, nuéc

- Cdp dién: Nguon cép dién tir luGi dién cua Thanh phd dan dén tram dién chung cta cong
trinh, va cdc hé thong day dan dugc thiét k&€ chim trong tudng dua tdi cdc phong.

- Cép nudce: Nguon nude duge 18y tir hé thong cdp nudce cua thanh phd, thong qua cac ong dan
vao bé chita. Dung tich ctia bé dugc thiét k€ trén co s s6 luong ngudi st dung va luong du trit dé
phong su ¢6 mat nude ¢ thé xay ra. Hé thong dudng 6ng dugc bo tri ngdm trong tudng ngan dén
céc veé sinh.

- Thoat nudc: chay vao hé thong thoat nudc chung ctia thanh pho.

3. Pac diém két cau

- K&t cau mong 1a méng coc bé tong cot thép dai thap. Dai coc day 1,0(m) dat trén 16p bé
tong bao vé mac 1007, day 0,1(m). Ddy dai dat tai c6t -1,8(m) (So véi cot tu nhién), gidng méng
cao 0,8(m) va c6 day dat tai cot -1,6(m) (So véi cot tu nhién)

- Coc theo thiét k€ 1a coc bé tong cot thép tiét dién (30 x 30) cm, gébm 1 loai coc ¢6 tong
chiéu dai 16(m), duoc chia 1am 2 doan géom 1 doan coc C1 1a doan coc ¢6 miii dai 8(m) va 1doan
coc C2 dai 8 (m).

- Trong lugng cua 1 doan coc 1a : 0,3x0,3x8x2,5=1,8(T)

- Coc dugc ché tao tai xudng va dugc trd dén cong trudng bang xe chuyén ding

- Cot thép trong coc 1a c6t thép Al c6 Rg = 2800 kg/cm?

- Miii coc cdm vao 16p 4 cat hat vira, trang thdi chat vira 1a 2,3 (m).

- Stic chiu tai cua coc theo vat liéu P, = 132,573 (T)

- Stic chiu tai cua coc theo dat nén P, = 56.662 (T)
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4. Pac diém dia chat

6700

P2

Sét déo y =1.84T/m’, A =2.69, B=0,55;
E,, = 871 T/m?, q, = 134 T/m*, N=7

w3800

Cit pha,déo y =1.8 T/m’, ¢ =117 40
A =2,66; q. = 177 T/m?, E,, = 708 T/m?, N=9, B=0,6

4500

2

Sét pha, déo y =1,9/m’, ¢ =16° 45; q. = 416 T/m*; N=19
A =27 : By, =2080T/m?, B=0,24

6800

Cit hat vira, chat vira y =2,04 T/m’®, ¢ =32° 21
A =2,64; q, = 790 T/m?, Eq, = 1580 T/m?, N=21
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Dua vao mit bang coc ta c6:
Bang 8.1: Thong ké so luong coc

So luong So coc . Tong
N . ) S0 luong s
TT Tén mong mong /1 méng .. chiéu dai
‘. L. (cai)
(cai) (cai) (m)
1 Mong M1 28 5 140 2240
2 Mobng M2 26 6 156 2496
3 Mobng thang may 2 9 18 288
Tong cong: 56 314 5024

8.2.Chon mady ép coc

+)

Xac dinh lyc €p coc : Py, = K, K. Py,
Trong do: K, =1,1 + 1,2 1a hé s6 thi cong. Chon K=1,1
K, =2 + 3 12 h¢ 6 thiét ké. Chon K=1,1
P,.: 1a tong stic khang tic thoi clia nén dat tdc dung lén coc.
- Theo két qua tinh toan tr phan thiét k€ mong c6: Py,= 56,662T)
- Vay luc ép tinh toén:
P.,= 2x1,1x56,662 =124,65 (T) <Py, =132,573 (T) — thoa man diéu ki¢n
8.1.2.2.2. Chon kich thuy luc .
Chon bo kich thuy luc: loai sir dung 2 kich thuy luc ta c6:
2
p, D7 >P,,
4
Trong d6:  P,;,=(0,6-0,75)Py.
Lay Py, =0,7.Pyo.
[ 2x99,724
0,7R,..7 \0,65x0,25x3,14
Vay chon D =20cm
- Luc ép gay boi 2 kich thuy luc cé duong kinh xi lanh 200mm
- Lo trinh cta xi lanh 1a 130cm
- Luc ép may c6 thé thuc hién duoc 1a 139T.

Vé6i P,,,=250(Kg/cm?)

=19,77 (cm)

. Chon gia ép coc:

chon kich thudc gid ép coc nhu hinh vé duéi day

1

Q 5

L]
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+) Tinh chiéu cao cta thip
H,, = 2h, + L.+ hy + hy,
Trong do:
h,: Hanh trinh kich. = 1,5m
L, : Chiéu dai coc = 8m
h, : Chiéu cao ddm d€ =1 m
hy, : Chiéu cao du trit = 1 m
Hy=215+8+1+1=13m
Chon H, =13m
+) Xac dinh doi trong

.

]

i | | | {

l

Taco x=1,5+2,25+0,25=4m
y=0,25+0,25+0,3=0,8m
L=152+2252+2,1=9,6m
L,=3 -2.025=25m

diéu kién chong 1at khi ép coc & vi tri bat 10i nhat :

0s 2.P5 (L =x).(L, )
- L.L,
2P5. (L, )L, ~)
L.L,

o> 29174 (9,6-4).(25-08)

9,6.2,5

Thdy Q=72,7T< 0,8.P) =0,8.91,74=73,4 T

S6 d6i trong mdi bén :
n= Q_rar_ 9.7
Qp /9
Vay ta chon n = 10 khoi

k
<0,8.P;

c6 Q=

=72,7T
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XILANH D =200 10 olo] TRONG 1X1X3M

Hinh: mat ding gid ép coc

b) Chon can truc (tu hanh)
Dung ciu dua coc vao gia ép va boc xép doi trong khi di chuyén gia ép
Xét khi cdu coc vao gia ép tinh theo so d6 khong c6 vat can géc a = 75°
+) Xac dinh do cao can thiét
H>= hd + hde + Icoc + Itb+ Icap
Trong do :
h, : Chiéu cao dim d€ =1 m
hde = 2,5 hk= 2,5 .1,5 = 3,75m

ICOC=8m
Itb= I m
lsp=15m

= H*=1+3,75+8+1+1,5=1525m

BN se H ye
Chiéu cao tay v6i h,,, =— = 1_5’25 =15,8 m
sin75°  sin75°
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+) R*=h, cosa +r

Vi r 1a khoang cach tir tam may dén truc quay tay véi r=1,5m

= R*=15,8 cos75° +1,5=5,5m
C N
= nTn = T
NN
i
TAM MAY CAU i,
\ ISRUNN
I = I
+) ch = max ( Qcoc;th ;Qgia)

Trong d6 : Q,,.=0,3.0,3.8.2,5=1,8T

Q,=75T
Q.=+ P*= L 12465=1246T
@10 100 ’
Vﬁy ch = Qgia= 12,46 T
. _HRoh 152515 o
1g75° 3.73
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Vay ta chon may cdu c6 Het ; Qct ; Rmin - > H*;Q*; R,
T nhiing yéu t6 trén ta chon can truc tu hanh 6 t6 dan dong thuy luc NK-200 c6 céac

thong so sau:
+ Hang san xuat: KATO - Nhat Ban.

+ Stic nang: Qmax =20 (T)
+ Tam vai: Rmin/Rmax = 3/ 14(m)
+ Chiéu cao nang: H,.. = 23,5(m)
H,;, = 4,0 (m)
+ Do dai can chinh: L =10,28 - 23,0 (m)
+ Do dai can phu:1 =7,2 (m) sl FKWO’NK’ZOO 3
+ Thoi gian: 1,4 phut -/
+ Van t6c quay can: 3,1 v/phut

+) Chon cdp céu doi trong
Chon cdp mém c6 cdu tric 6 x 37+1 cuong do chiu kéo cuia cic soi thép trong cdp 1a 150daN/m
m?. Trong luong 1 d6i trong 1a Q4 =7,5T
Luc xuat hién trong day cap

P _ 1,52

S= = =2,65T
n.cos45’ 4.2

Trong d6 - nla s6 nhanh day = 4 nhanh
Luc lam dut day cap R=Kk.S
k 1a hé so an toan day treok = 6
R=62,65=159T
Gia st sgi cdp c6 cudng do chiu kéo bang cdp cau & =160daN / mm?

Dién tich tiét dien day cdp F >3 =290 _ 99 38 mm
5 160
2
Ma F="9" = d=11.25mm

Tra bang ta chon cdp c6 d = 12mm,trong luong 0,4 daN/m,luc lam duit day cap R= 5700daN/mm
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5 6

\

2 1 1T - 2

MONG M1 MONG M2

Hinh 8.5: So do ép coc trong 1 dai
C ) Tinh thoi gian ép coc
Téng s6 mét dai coc phai ép 1a :
L =5024 m
Dinh miuc 14y trung binh 1 ca : 150 (m/ca)
=> S0 ca mdy can thiét : to, = %= 33,49 (ca), Chon 35 ca
Nhan cong phuc vu mdy gém 6 ngudi: 1 thg 14i cdu, 1 thg diéu khién bom diu ép, 1tho méc
céu, 2 tho chinh coc, 2 thg han .
Vi mat bang thi cong rong rai, khong yéu cau vé tién do do do ta dung xe chuyén dung tap
két tir nha may vé bai coc trude khi ép .
4. Bién phap thi cong coc :
a. Bién phap thi cong:
Bién phdp gidc dai coc trén mat bang :

- Tru6e khi tién hanh ép coc mit bang thi cong duoc san bing phang va don mat bing thi
cong.

- biéu tra mang Iu6i ngdm (Néu c6 di qua cong trinh) ta phai ti€n hanh cdc bién phap xtr 1y

- Nguoi thi cong phai két hop véi ngudi lam cong tac do dac trai vi tri cong trinh trong ban
vé& ra hién trudong xay dung. Trén ban v& tong mat bang thi cong phai xdc dinh ddy du vi trf cua
tiing hang muc cong trinh, ghi 16 cich xédc dinh ludi 6 toa do, dua vao vat chuin ¢6 sin hay dua
vao moc quoc gia, chuyén moc vao dia diém xay dung.

- Khi gidc méng dung nhiing coc gb déng sau cach mép dao 2m, trén 3 coc déng miéng go
c6 chiéu day 2cm, ban rong 15 cm dai hon kich thuéc méng phai dao 40 cm. Péng dinh ghi dau
truc clia méng va 2 mép mong, sau d6 déng 2 dinh nita vao vi tri mép dao da ké dén mai doc. Tat
ca méng déu cd bo coc va thanh g6 gac nay (Goi 1a ngua danh dau truc méng)
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- Cang day thép 1mm n6i cdc dudng mép dao. Lay voi bot ric 1én day thép cang mép mong
nay lam ctt dao.

- Sau khi giac méng xong ta da xac dinh duoc vi tri ctia dai, ta tién hanh xac dinh vi tri coc
trong dai.

- & phan méng trén mat bang ta da x4c dinh duoc tim dai nhd céc diém dugc ddnh ddu bang
cac coc mac.

- Cang day trén cdc coc mdoc, 1ay thang bang sau do tir tim do cdc khoang cdch xdc dinh vi
tri tim coc theo thiét ké.

- Xdc dinh tim coc bing phuong phdp thu cong : Ding qua doi tha tir cdc giao di€ém trén
day da xac dinh tim coc dé x4c dinh tim coc thuc duéi dat, danh dau cdc vi tri nay bang 1 thanh

thép @ 6 L = 40cm déng sau biang mat dat c6 budc day mau dé dé x4c dinh .

- Tap két mdy moc thiét bi va déi trong theo trinh tu mat bang da bo tri.

*) Trinh tu di chuyén vi tri ép coc :

ép tir trong ra theo phuong chiéu dai cta cong trinh.Déi véi cic coc trong cuing 1 dai tién
hanh ép coc & gitta trudc theo so d6 da vé & trén.

*) Bién phap thi cong ép coc :

- Sau khi d4nh gid mdy va d6i trong vao vi tri thi cong ta ti€én hanh kiém tra hé thong an
toan va van hanh chay thir mdy (Khong tai) sau khi ki€ém tra xong dam bdo cdc thong s6 yéu cau
k¥ thuat, an toan thi mdéi ti€n hanh ép coc.

- Tién hanh ép coc :

+ Cau lap doan coc dau C1 ( C6 miii nhon ) vao khung dén coc trén ban ép. Diéu chinh do
thang ditng coc theo 2 phuong nhd 2 mdy kinh vi dat vuong géc vé6i nhau. Truc clia coc tring véi
tim clia coc da dinh vi trén 16i coc va nam trong mat phang vuong géc v6i mat phing ngang.

+ Khi dinh coc ti€p xtic cham véi ban nén bét ddu chinh van tang dan dp luc cua pit tong
ép. Nhitng giay ddu tién 4p luc ddu nén tang cham dan déu dé diu coc 6n dinh di sau vao I6p dat.
V6i van toc tir tir d€ tranh cho miii coc gap di vat lam déi hudng hay bi xién, van t6c xuyén <
Iem/s.

+ Khi coc da xudng sau va on dinh déu thi ta ting dan van toc ép nhung khong vuot qua
2cm/s. Tién hanh cho t6i khi doan miii coc con nho 1én trén mat dat mot doan / = 0,3 -:- 0,5 m
thi dimg may lai cdu doan coc C2 vao.

+ Tru6c khi cdu doan coc C2 vao gid ép mit bé tong ctia dau coc C1 néi véi coc C2 duogc
tdy bang phang dé 2 mat ddu coc tiép xtdc chat véi nhau, can chinh dé dudng truc ctia coc C2
trung véi truc doan coc C1 do nghiéng < 1%, gia 1én coc 1 luc tao ti€p xiic sao cho dp luc & mat
tiép xtc khoang 3 - 4 KG/cm? rdi tién hanh han néi coc bang cdc ban tdp bén xung quanh hop
dau coc. Theo yéu cdu quy pham vé€ moéi han cong truong h,, = 6mm.

- X4c dinh vi tri coc: Dung vi tri truc dé xac dinh vi trf dai, tir d6 xdc dinh vi tri ép coc 10i
danh ddu trén mat dat bang gb 3 x 3 x 20 cm.

- Sau d6 danh gia ép vao dam bao 6m lay dai coc theo thiét ké.

- Can chinh gid ép: Dung nhiing miéng g6 dém dé ké dau chinh nim trén mat phang nim
ngang, dé cho gi4 ép dugc thiang diing. Dat d6i trong nam 2 bén (mbi bén 10 khéi bé tong ).

+ ép doan coc C2 trinh tu nhu doan Cl1. Khi ap luc dong ho tang dot ngdt, tic la miii coc
gap di vat hodc gap I6p dat cing mong ta can giam ap luc dé coc tir tir vao 16p ciing hoac ddy d-
ugc di vat di chéch huéng xudng cta coc, sau dé6 méi tang dan van tdc.
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+ Khi ép am ta c6 doan coc ép am dai 1,2m dé ép diu doan coc C2 xu6ng 1 doan — Im so
vOi cOt tu nhién.

+ Coc dugc ép xong theo tiéu chuin kj thuat hé so thiét k& 1a coc ép du chiéu dai, luc ép
thoi diém cudi cliing phai dat tri s6 4p luc yéu cau thiét ké trén sudt chiéu dai xuyén 16n hon 3 lan
canh coc trong khoang 3d van t6c xuyén khong qua 1cm/s. Truong hop khong dat 2 dié€u kién
trén ngudi thi cong phai bao cho chii cong trinh va thiét k& dé su 1y kip thoi.

+ C4c thao tdc khi ti€n hanh ndi coc phai tién hanh thuan thuc va khan truong dé thoi gian
dimg ép coc 1a ngén nhat.

b. Ngiém thu ép coc:

- Theo TCXDVN-286-2003 Tiéu chuén thi cong va nghiém thu déng va ép coc.

- Trong qua trinh ép coc phai c¢6 ghi nhat ky ép coc, trong d6 ghi ro : tén cong trinh, don vi
ép coc, khu vuc ép, dac tinh k¥ thuat may ép coc (luu luong bom dau L/ph, ap luc t6i da cta kich
kg/cm?, dién tich ddy pit tong cm?, hanh trinh pit tong cta kich, s6 gidy kiém dinh mdy éo coc,
cum (day coc), s6 hiéu coc, thoi gian bat ddu ép, thoi gian két thic ép, bang theo doi do sau va
luc ép coc. Sau khi hoan thanh ép coc toan cong trinh bén A bén B clung thiét k& t6 chiic nghiém
thu tai chan cong trinh.

- H6 so nghiém thu cong trinh coc gém c6 : H6 so vé chat luong coc, hd so vé thiét bi ép
coc. Nhat ky ép coc va két qua thi nghiém ép coc, mit bang cong trinh. Bién ban nghiém thu :
ghi r0 tén cong trinh

(Tén cong trinh, thanh phin ban nghiém thu, céc tai liéu doc ban nghiém thu tham dinh, két
luan duoc ban nghiém thu cac y kién dac biét, cac phu luc kém theo).

-. Nghiém thu viéc han noi coc:

Cdc yéu cdu ky thudt doi vdi viéc han noi coc:

cAuTAO MOINJICOC.

thép ban
2 27150x200x6

120 , 120

Hinh 4. Han noi coc

+ Truc ctia doan coc dugc noi tring véi phuong nén.

+Bé mait bé tong & 2 dau doan coc noi phai dugc ti€p xuc khit, truong hop ti€p khong khit thi
¢6 bién phép chen chat.

+Khi han coc phai st dung phuong phap “ han leo ” ( han tir duéi 1én ) doi v6i cac duong han
cung.
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+Kich thuéc han phai ding thiét ké.

+ Duong han noi trén doan coc phai ¢6 trén ca 4 mit coc. Trén moi mat chiéu dai dudng han
khong nho hon 10cm.

-. Nghiém thu chét lugng coc:
Cdc yéu cdau ky thudt doi voi doan coc ép:

- Bé mat bé tong ddu coc phai bang phing

- Truc coc phai thing géc va di qua tam tiét dién coc, mat phiang bé tong diu coc song song

va nho cao hon mat phang vanh thép ndi < Imm.
*.An toan lao dong trong thi cong ép coc:
- Khi thi cong €p coc phai ¢6 phuong dn an toan dé thuc hién moi quy dinh vé an toan lao
dong c6 lién quan (Huén luyén cong nhan, trang bi bao ho, ki€ém tra an toan cdc thiét bi, an toan
khi thi cong coc..vv)
- Chi y dén su thiang bang cua may ép, doi trong.
8.2.Thi cong dao dat ho mong
GOm: dao hé mong, san 14p mat bang:
+ Do sau day ho moéng -2,35(m) (so véi cot + 0,00) va -1,9(m) so véi cot tu nhién.
Chiéu sau h6 dao H, = 1,9(m)

1. Lua chon phuong an dao dat:

- Moéng cua cong trinh theo thiét k& 1a méng coc dai thap c6 do sau day dai 1a -1,9m , do
sau ddy giang 1a -1,6m so véi cao do tu nhién ( ¢6 tinh dén chiéu day 16p bé tong 16t bang 10cm)
. bat dao cap I hé s6 mdi: i = H/B=1:0,6 m

- Kich thuéc méng M1 1a 1,6 x 2,2 m, bao gom 28 cii.

- Kich thuéc méng M2 1a 1,8 x 2,4 m, bao gom 28 cii.

Vay ta chon phuong an dao tirng luéng dao két hop gitra co gidi va tha cong.
Chia thanh 2 luéng, mdt luong dao la truc A,D, mdt luong dao 1a truc BC.
Viéc thi cong dao dat duoc tién hanh két hop dao bang mdy va dao bang thu cong.
Giai dogn 1: Ding mdy boc 16p dat 1ap phia trén cing tir cot tu nhién dén cao trinh - 1,2 m
phia trén dau coc khoang 10 cm
Giai doan 2: Dao biang thu cong phan con lai + slta h6 méng bang thu cong: Ta sira dén cao
trinh ddy 16p 16t -1,9m (trong pham vi ddy h6 méng) va - 1,6 m ( dudi ddy gidng mong)
Pé dam bdo cho viéc thi cong dai coc duge thuan tién va nhanh chéng va lam rinh thodt nudc.,
bé rong cac ho dao tinh tai cao trinh ddy méng phai 16n hon bé rong ddy méng theo thiét k& ki

thuat 1 doan khong nho hon 30 cm vé méi bén. Ta chon 50cm.
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2. Tinh toan xac dinh kich thuée ho dao
Thé tich dat dao duoc tinh theo cong thic :

\ ¢ y
\ \ H
/L______ )
[ a (o
V:E[axb+ d+b x c+a +c><d]
6

Trong dé:

- H: Chiéu cao khoi dao.

- a,b: Kich thudc chiéu dai,chiéu rong ddy hd dao.

- ¢,d: Kich thudc chiéu dai,chiéu rong miéng hd dao.

a) Khoi luong ddt dao bang mdy cho toan bo cong trinh:

- H6 méng doc truc A va hé méng doc truc D ctia cong trinh ta c6:
a=2,6m; b=3,2m; c¢=4,3m; d=5,3m

VA=VD:%|:a><b+ d+b x c+a +cxd |

V, =V, :%x[2,6x3,2+ 3,2+5,3 x 2,6+4,3 +4,3x53]=17,95(m’)

-> Khoi lugng dat dao ho mong truc A va truc D 1a
V,=2x14 x 17,95 =502,6 (m"?)

-H6 méng doc truc B va C ctia cong trinh ta cé:

a=2,8m; b=6,Im; c¢=4,6m; d=8,5m

VBC:%[axb+ d+b x c+a +cxd]

Vie =%[2,8><6,1+ 6,1+8,5 x 2,8+4,6 +4,6x85]=32,84(m°)

-> Khoi luong dat dao hd moéng truc B va C la
V,= 32,84 x14 = 459,76 (m?)

-H6 méng don doc truc A* cua cong trinh ta cé:

a=24m; b=24m; c=4m; d=4m

VA*=%[a><b+ d+b x c+a +c><d]

Vv, :£[2,4x2,4+ 2,4+4 x 2,4+4 +4x4]=6,72(m’)
6

-> Khoi lugng dat dao ho mong truc A* la:
V,=2x6,72 = 13,44 (m?)
b) H6 dao giang mong:
St dung mdy dao dé dao dat cho toan b giing méng, dao dit giding méng dén cao trinh -
1,6m so véi cos tu nhién.
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-Gidng mong truc A, truc B, truc C, truc D (theo phuong doc nha)
a=1,4m; b=1,6m; c¢=2,35m; d=1,6m

H
VA=VB=VC=VD=€[a><b+ d+b x c+a +cxd]
Khai luong dao dat cho 1 gidng mong:
VA:%[1,4><1,6+ 1,6+1,6 x 2,35+14 +2,35x1,6 |=4,8(m°)

->Tong khoi luong dao dat gidng méng truc AB, truc BC, truc CD (theo phuong doc nha)
V,=4 x13 x4,8 =249,6 (m°)

-Gidng mong truc 1, truc 2... , truc 14 (theo phuong ngang nha)

a=1,4m; b=2,82m; c¢=2,35m; d=2,82m

Vzﬂ[axb+ d+b x c+a +C><d]
6
Khéi lugng dao dat cho 1 gidng moéng:
vz%[1,4><2,82+ 2,82+2,82 x 2,35+14 +2,35x2,82|=8,46(m°)

->Téng khoi luong dao dat giding mong truc 1, truc 2... , truc 14 (phuong ngang nha)

V=2 x14 x8,46 =236,88 (m?)

Vay ta c6: Tong khoi luong dao dat bing mdy cho toan bo cong trinh 1a:

V,.,=V,+V,+V;+ V,+ Vs

V., =382,2 +411,32 +11,4 +249,6 +236,88 =1291,4 (m*?)

¢)Khoi luong ddt dao thii cong

DPao dat thl cong tir cao trinh -1,2m dén cao trinh -1,9m (so véi cos tu nhién)
Vie=Viiet Vo

- H6 méng doc truc A va hd méng doc truc D clia cong trinh ta ¢6:

a=2,6m; b=3,2m; ¢=2,95m; d=3,55m

VA=VD=%[a><b+ d+b x c+a +cxd |

VA=VD=O'—7><[2,6><3,2+ 3,2+3,55 x 2,6+2,95 +2,95x3,55|=6,56(m")
6

-> Khoi luong dat dao hé méng truc A va truc D 1a
V=2 x6,56 x14 =183,68 (m*)

-H6 moéng doc truc B va C clia cong trinh ta ¢6:

a=2,8m; b=6,1m; c¢=3,15m; d=7,33m

H
V..=—|axb+ d+b c+a +cxd
BC 6|: X X X :I

Ve =£[2,8x6,98+ 6,98+7,33 x 2,8+315 +3,15x7,33|=14,91(m")
6

-> Khoi luong dat dao ho méng truc B va Cla

V,= 14,91 x14 =208,74 (m?)
- Vay tong khoi lugng dat dao bang thi cong cho toan bo cong trinh 1a:
Ve =1/2 (Ve + Vo) =1/2 (183,68+208,74) =196,21 (m?)

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 96



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAl HOC NGOAI NGU HA NOI
=>Do cong trinh sir dung ca dao thli cong, va ca mdy moc dé dao dat nén khoéi luong thuc t€
khi dao dat la:
- Do may: V,,= 1774,38 -196,21 =1578,17 (m?)
- Dao thu cong: V,. =196,21 (m?)
Téng khoi luong dat dao cho toan bo cong trinh 1a: V,, =1774,38 (m?)

Bang thong ké khai lugng dao dat bang may

SST Tén cau kich thudc cdu kién S6 lugng Khoi
kién luong(m® )
a(m) b(m) c(m) d(m) h(m)
1 Méng 2,6 32 43 5.3 1,2 28 502,6
tl‘l_lC A,D s 4 H H s H
Mong
2 truc C-D 2,8 6,1 4,6 8,5 1,2 14 459,76
3 GM M1 1,4 1,6 2,35 1,6 1,6 52 249.6
4 GM M2 1,4 2,82 2,35 2,82 1,6 28 236,88
Téng 144884
Bang thong ké khoi lwong dao dat va sita ho méng bang phuong phap tha cong
Kich thudc cau kién ]
SST | Tén cau kién SO lwong Khéi lugng (ms )
am) | b (m) |c@m) | d @m|h@m)
1 Moéng M1 2.6 3.2 2.95 3.55 0.7 28 183.7
2 Moéng M2 2.8 6.1 3.15 7.33 0.7 28 208.74
Tong 392,44

Can cit vao khoi lugng dao dat bang may da tinh todn & trén ta chon mdy dao dat gdu nghich
theo diéu kién nhu sau:
Bé rong hd dao : 8,5 m
Chiéu sau ho dao: 1,2 m
Khéi lugng dat dao : 1448,84 m®

3) Chon may dao dat

Thong
< T
01 g R h H rQng/ toy b c
3 luong may .
(m?) | (m) | (m) | (m) T (giay) | (m) (m)
Ma hiéu

EO-4321 0,5 | 895 | 55| 55 19,2 16 3 4,2
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MAT DAT TN

N =< )
DPAO T BANG MAY

DPAO THU CONG

700 | 1200 L

\
|
| , |
L R=8950 J

Hinh 8.11: May dao dat
- Nang suat may dao duogc tinh theo cong thiic:

K
N=q.K—d N, K, (m’/h)

t
Trong do:
+ q _dung tich gau, q = 0,5 m*®
+ K, _hé s6 ddy giu, phu thudc vao loai gdu, cap do 4am cia dat. VGi gau nghich, dat sét
pha thuoc dat cap Il dm tac6 Ky = 1,1 + 1,2. Lay K, = 1,1.
+ K, _ heé s toi chia dit (K, =1,141,5), 1dy K, =1,1.
+ K, = 0,8_hé s06 sir dung thoi gian.

3600

+ N - 80 chu ky xic trong mdt gio (3600 giay), N, = (h™).

ck

Véi:
< Tox = e Ky Kuay
. ty - thoi gian cia mot chu ky, khi géc quay ¢, = 90°, dat d6 1én xe, ta c6 t,

_thoi gian ctia mot chu ky, (s).

~16(s).
. K, =1,1 _trudng hop do6 truc ti€p 1én thung xe.
Koy =1,3 _lay v6i géc quay ¢ =180°.

* Bquay
Taco: T, =16x1,1x1,3 =22,88 (s)
_ 3600

>Ny = —— = 157,34(h).
72088 )

=> Nang suat may dao: N =O’5X%X1S7'34X018= 63 (m’/h).

- Nang suat may dao trong mot ca:
N, =63 .8 =504 (m’/ca).
- S6 ca may can thiét:
1448,84
n=
504
8.2.3.Cong tdc phd ddu coc va do bé tong méng
8.2.3.1.Cong tdc phd dau coc:

=2,8(ca)
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Qua céc bién phap trén ta chon phuong phap phd bé tong dau coc bang may nén khi Mitsubisi
PDS -390S c6 cong suat P = 7 at. Lap ba ddu bia dé pha bé tong ddu coc. Diing mdy han hoi dé
cat thép thira.
8.2.3.2.Céng tdc do bé tong lot
Thé tich bétong duoc tinh theo cong thic: V=H.a.b

Loai bétong Loai mong Bé day | a(m) b(m) V(m3) | Tong (m3)
M1(28 cai) 0,1 1,8 2,4 12,096
M2(26 cai) 0,1 2,0 2,6 13,52
Thang may(2 cai) 0,1 4,15 4,5 3,75
Giang GM1 (50 céi) 0,1 0,6 2,4 7,2
Bé tong = —
16t méng G%a\mg GM2 (28 ca%) 0,1 0,6 3,62 6,09 44,106
Giang GM3 (14 cai) 0,1 0,6 0,98 0,82
Gidang GM4 (02 céi) 0,1 0,6 1,72 0,21
Gidang GM5 (02 céi) 0,1 0,6 2,19 0,26
Gidang GM6 (01 cai) 0,1 0,6 2,6 0,16

Bang thong ké khéi lugng bé tong méng, giing méng

Kich thuéc cau kién Khéi lugng (Mm*)
SST | Tén cau kién S6 luong
a(m) | b (m) | h (m)

1 Moéng M1 1.6 2.2 0.8 28 78.848

2 Moéng M2 1.8 2.4 0.8 28 96.768

3 GM1 3.2 0.3 0.6 50 29.952

4 GM2 3.82 0.3 0.6 28 19.253

5 GM3 1.18 0.3 0.6 14 2.97

6 GM4 1.52 0.3 0.6 2 0.55

7 GM5 2.2 0.3 0.6 2 0.79

8 GM6 2.5 0.3 0.6 1 0.45
Téng 229.6

Bang thng ké khéi luong van khuon méng

/ Kich thudc ciu kién S§ Dién tich (Mm?)
SST | Tén cau kién
a(m) | b (m) | h (m) | luong

1 Méng M1 1.6 2.2 0.8 28 170.24

2 Méng M2 1.8 2.4 0.8 28 188.16

3 GM1 3.2 0.3 0.6 50 218.4

4 GM2 3.82 | 03 0.6 28 138.43

5 GM3 1.18 | 03 0.6 14 24.86

6 GM4 152 | 03 0.6 2 4.368

7 GM5 22 0.3 0.6 2 6

8 GM6 2.5 0.3 0.6 1 3.36
Téng 753.8
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8.2.2.4. Chon 6 t6 van chuyén ddt:
- Khoi lugng dat 14p mong:
Vito=Varomay T Vo e “(Vor mongt Vbt gitng V16t mong™ Y 16t giting)
= 1448.84 + 392.44 - (44.106+229.6) = 1567.63 m*
- Khoéi luong dat phai van chuyén:
Viea = Vaomsy + Vawoe - Vi, = 1448.84 +392.44 - 1567,63 = 273,65 m®
c. Chon 6 to van chuyén dat:
- Quing duong van chuyén trung binh : L = Skm.

o . - L L
- Thoi gian mot chuyén xe: t =ty + — +ty+ —+t.
Vl 2

Trong do:
+ t, -Thoi gian chd d6 dat day thung. Tinh theo ning suat may dao, mdy da chon c6
N =63 m’/h;

+ Chon xe van chuyén la TK 20 GD-Nissan. Dung tich thung 1a 5 m*; dé d6 dat ddy
thiing xe (gia st dat chi d6 dugc 80% thé tich thung) Ia:
0,8.5
t, = ——.60= 3,81 phut.
b 63 P
+ v, = 30 (km/h), v, = 30 (km/h) - Van téc xe lic di va lic quay vé.
+ Thoi gian d6 dat va cho, tranh xe 12: t; = 2 phut; t,, = 3 phut;

5 5
=>t=3,81 +(—+—).60 + (2+3) = 28,81 phut = 0,48(h
(55+30 )60+ @+ phi (h)
- S6 chuyén xe trong mot ca:

m = -t _8-0 =17 (Chuyén)

t 0,48
- SO xe can thiét trong 1 ca:
= View 273,65 3 xe => chon 3 xe.
g.m 5.17

Nhu vay khi ddo méng biang may, két hop sira bang thi cong thi phai cin 3 xe van chuyén dat
trong 1 ca may dao. Con khi dao thli cong thi dit dugc hat 1én trén cidc bd muong moéng do khoi
luong khong dang ké.

d. Tinh luong nhan cong:

Theo dinh muc: 1,31 cong/ 1m?.Dao, d6 1én phuong tién.

S6 cong can thiét 1a: 392,44 . 1,31 = 514 cong.
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8.2.3.3. Tinh vdan khuén mong
8.2.3.3.1.Cong tdc van khuon(sw dung vdan khuén kim loai)

a)Ddc diém ciua van khuon

- Cac tam khuon chinh.

- C4c tam gobc (trong va ngoai).

Céc tdm van khuon nay dugc ché tao bang ton, c6 sudn doc va sudn ngang day 2,8 mm, mat
khuon day 2mm.

- Cac phu kién lién két : moc kep chit U, chét chit L.

- Thanh chéng kim loai.

Uu diém ctia bo van khuon kim loai:

- C6 tinh "van nang" dugc 1dp ghép cho cac doi tuong két cau khac nhau: méng khoi 16n, san,
dam, cot, bé ...

- Trong lugng céc van nho, tim ning nhat khoang 16kg, thich hgp cho viéc van chuyén lip,
thdo bang tha cong.

- Pdm bao bé mat van khuon phing nhén.

- Kha nang luan chuyén dugc nhiéu lan.

o /| o o o N o / o /
(i e

Hinh 8.12: TAm van khuon phang.

- Stt dung van khuon kim loai do cong ty thép NITETSU cua Nhat Ban ché tao lam van khuon
cho moéng.

- Stt dung vén khuon gb nhém VII 1am van khuon ¢6 méng day 25(mm)

- Thanh chong kim loai.

b. Thiét ké van khuon méng, dai méng, giang mong (theo tiéu chudn:TCVN 4453-1995)
» Thiét ké vdan khuon dai mong:

- Do méng ¢6 chiéu cao 100cm nén ta chon van khuon diing, chon loai van ¢6 chiéu dai 1,2m
chiéu rong 12 0,2m va 0,3m. Van khuon dai dugc t6 hop theo phuong ditng nhu sau:

*Pai mong M1 c6 kich thuée 1,6 x2,2x1,0 m

- 64 goc, dung 4 tam khuon goc ngoai ¢6 kich thudce : 10x10x120cm.

- 0 vi tri giao giita dai méng va gidang moéng st dung 6 tdm khuon goc trong ¢6 kich thude 1a
10x15x120 (cm)

- Canh dai bé mat khong c6 giing méng ding 10 tdim van khuon phang c6 kich thuéc nhu
sau: 10 tam 200x1200x55 (mm)

- Canh dai bé mat c6 gidng méng dung 6 tim van khuon phang c6 kich thudc nhu sau: 2 tim
300x1200x55 (mm) va 4 tdm 200x1200x55 (mm).

- Canh ngin bé mit khong c6é gidng méng ding 7 tim van khuon phang c6 kich thuéc nhu
sau: 7 tam 200x1200x55 (mm)

- Canh ngin bé mat c6 giing méng ding 6 tim van khuon phang c6 kich thuéc nhu sau: 4
tam 200x1200x55 (mm).
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Hinh 8.13:T6 hop van khuén cic canh cia méng M1

*Pai mong M2 c6 kich thude 2,4x1,8x0,7 m

- 64 goc, dung 4 tdm khuon goc ngoai ¢6 kich thudce : 10x10x120cm.

- & vi tri giao gitta dai méng va giang méng st dung 8 tdm khuon géc trong c6 kich thude 1a
10x15x120 (cm)

- Canh dai bé mat khong c6 giding méng ding 10 tdm van khuon phéng c6 kich thuéc nhu
sau: 10 tam 200x1200x55 (mm)

- Canh dai bé mat c6 gidng méng dung 8 tim van khuon phang c6 kich thudc nhu sau: 8 tim
200x1200x55 (mm)

- Canh ngin bé mit khong c6 gidng méng ding 8 tim vian khuon phang c6 kich thuéc nhu
sau: 8 tam 200x1200x55 (mm)

- Canh ngin bé mat c6 giing méng dung 4 tAm van khuon phang c6 kich thuéc nhu
sau: 2 tdim 200x1200x55 (mm) va 2 tam 300x1200x55
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Hinh 8.14:T6 hop van khuon cac canh cia méng M2
> Tinh todn kiém tra van khuon:
*So d6 tinh: So d6 1a dam lién tuc ké trén cac goi tua la cac thanh suon.
- Du tinh dung cic thanh chong xién va diung chong d& cic nep ding. Nhitng thanh
nep ding nay do cic thanh nep ngang.
- Khoang cach gitta cac thanh suon la: L.=0,5m

AN A A A A R
A A A

500 | 500
WObO
Hinh 8.15: So do tinh toan kiém tra van khuon
+ Tai trong tac dung nén van khuon
- Tai trong do 4p luc tinh ctia bétong con = 1,3
P", = n.y.H = 1,3x2500x1,0 = 3250 (KG/m?)
+ Trong dé: y = 2500kg/m’ - trong luong riéng clia bé tong.
H - chiéu cao ép luc bé tong tic dung.
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- 4p luc do d6 truc ti€p bé tong bang dudng ong tir may bé tong, theo TCVN 4453-95 ta co:
q*, = 400 KG/m?
q", =ny xqq = 1,3x400 = 520 kG/ m*.
- Tai trong ngang tong cong tac dung vao van khuon s& 12 :
P'=P", + P", = 3250+520 = 3770(KG/m?)
-Do van khuon c6 chiéu rong 30cm nén luc phan bé trén 1 m dai van khuon Ia:
q"=P"xb=3770x 0,3 =1031 (KG/m)=10,31 (KG/cm)
*Kiém tra van khuon :
-Kiémtradobén:o =M, /W <R,
tI.I 2
My = —2-
10
1., : khoang cédch giita cac suon ngang, 1,,=0,5m
R: cudong do cta van khuon kim loai R = 2100 (KG/cm?)
W: M6 men khéng u6n ctia vdn khuon, véi bé rong 30 cm ta ¢6 : W = 6,55 cm®

2
SM,, = %: 2827.5 (KGem)
M, 2827.5
> o= = £ < 43167 <Ry, = 2100 (KGfem?)

Vay van khuon dam bao do bén.
Ta can kiém tra lai do vong ctia van khuon thanh méng :
- Téi trong dung dé tinh vong ctia van khuon :

q° = OI7 _ 111_? = 870 (KG/m) =8,7 (KG/cm)

\ \ | tcl 4
- Do so d6 1a dam lién tuc nén do vong f dugc tinh theo cong thic : f = 1285 3

Trong d6: E = 2,1. 10° kg/cm* : M6 dun dan héi ctia thép:
J =28,46 cm* : M6 men quan tinh clia mot tAm van

4
— f-= 8’7"560 = 0,0071(cm)
128x 2,1x10° x 28, 46
1 1
-bPo vong cho phép : [f]= — 1 =——x50 =0,125 (cm
.gpp[f]400 200 (cm)

Ta thdy f < [f], do d6 khoang cach giita cdc suon ngang bang 50 cm 1a thoad man.

*Kiém tra thanh suon :

Chon khoang céach gitta cic nep ding la 80cm. Ta c6 so do tinh cua thanh suon ngang 1a dam
lién tuc goi tua la cac thanh suon ding:

q
RNV AP A A 40 A
L Lsd L L sd J_
|V|max
]
W& \L//a
| 800 | 800 |
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Hinh 8.16: So do tinh toan kiém tra thanh suon
Chon kich thuéc thanh suon ngang 1a 8x8 cm
- Tai trong tac dung Ién suon ngang:
qs°=q“.l,=870x0,5 = 435 (KG/m) = 4,35 (KG/cm)
q¢"'=1031 x0,5 = 565,5 (KG/m) =5,655 (KG/cm)
+Kiémtradobén: o =M, /W< &

Trong do: M, = q\t,t.ls2 /10 =5,655x80° /10 = 3619, 2(kG / cm)
W —bxh?/6=8x8%/6 = 85,34(cm?)

—> 0 =3619,2/85,34 = 42,41(kG / cm?)

—> o0 =42,41(kG/cm?®) < o =95(kG /cm?)

— thanh sudn ngang dam bao bén.

tcy4

+ Kiém tra do vong : f = q
128E.J
3 3
Vé6igdbtacé: E=12.10°KG/cm?; J = bh”_8x8 _ 341,34cm*
12 12
4
- 435x80 — 0,034(cm)
128x1,2x10°x 341,34

1 1

-Po vong cho phép : [f]= —1=——x80 =0,2 (cm
.gpp[f]4oo 200 (cm)

Ta thdy : f < [f], do d6 thanh suon ngang : bxh=8x8 (cm) 1a bao dam.
+ Thanh suon ding:
Ta c6 so do tinh clia thanh suon ngang 1a ddm don gian goi tua la cac thanh chdng xién.

LIJILLI LIl
A A

l L |

Quuax ‘ )

Chon kich thuéc thanh suon ngang la: 8x8 cm

- Tai trong tac dung lén suon ngang:
qs°=870x0,8 =696 (KG/m) = 6,96(KG/cm)
qs' = 1031 x0,8 = 904,8 (KG/m) =9,048 (KG/cm)
+Kiémtradobén: =M, _, /W< &

Trong d6: M_, =q'12/8=9,048x807 /8 =7238,4(kG /cm)
W =b.h*/6=8x8°/6=8534cm®
o =95kG/cm’
>0 =7238,4/85,34 =84,82(kG / cm?)

—>0=84,82< ¢ =95(kG/cm?)
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— thanh sudn ngang dam bao bén.

tC|4

5.9
384E.J
Vé6igdtacé: E=12.10° KG/cm?;
I= b_h3 _ 8x8°
12 12
5x6,96x100*

+Kiém tra do vong :f =

=341,34cm*

= : =0,221 (cm)
384x1,2x10°x341,34
1 1
- Po vong cho phép : = —|=—-x100 =0,25 (cm
> vong cho phép : [f] 200" = 200" (cm)

Ta thdy : f < [f], do d6 thanh sudn ngang : bxh=8x8 (cm) 1a bao dam.
> T6 hop vdn khuoén giang mong

- Truc AB va CD:
= VK GOC TRONG BUGO2CM
2 (100X150X1200)
- o©n
200X1200X55 200X1200X55 200X900X55 Z S
[To} &5
ol 200X1200X55 200X1200X55 200X900X55 2 0|3
O o o ‘O >
Nl N |3
- 200X1200X55 200X1200X55 200X900X55 = x|
o
N
200X1200X55 200X1200X55 200X900X55
oﬁi
(@)
[@N]
150 1200 | 1200 | 900 200150
3820 20

Hinh 8.17:T6 hop van khuon giing méng truc A-B
Giang méng truc AB va truc CD diing tAm van khuon phéng loai ¢6 kich thudc nhu sau:
- 18 tdm loai: 200x1200x55 (mm)
- 06 tdm loai: 200x900x55 (mm)
duoc bo tri nhu hinh vé, phan thi€u hut bu gd thém 2cm (phan ¢é do dai 150mm 1a van khuon
géc trong dung khi t6 hop dai méng bé mit dai c6 giang méng)

- Truc BC:
BUGO 4 CM
N
= g 25
= | £ =
TTBlol N g | g | BRI
= 53 2 | 2 3|5
o = | X S S =\
& S S
150] 300 | 300 |200]}i50
40 1180

Hinh 8.18: Té hop van khuén giing méng truc B-C
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Giang méng truc BC diing tdim van khuon phang loai ¢6 kich thuéc nhu sau:
- 04 tam loai: 300x1200x55 (mm)
- 02 tam loai: 200x900x55 (mm)
Dugc bo tri nhu hinh vé&, phan thi€u hut bit gb thém 4cm (phan c6 do dai 150mm 1a van
khuon géc trong dung khi t6 hop dai méng bé mat dai cé gidng méng)

-Truc 1-2:
— - VK GOC TRONG VK GOC TRONG =
< (100X150X1200) (100X150X1200)
200X 1200X55 200X900X55
S| o 200X 1200X55 200X900X55 3
S =
- 200X 1200X55 200X900X55 =
o
[a)
200X1200X55 200X900X55 o
(-
(e
[@aN]
150 1200 | 900 200]150
2600

Hinh 8.19: T6 hop van khuén giing moéng truc 1-2

Gidng méng truc 1-2 ding tAm van khuon phing loai c6 kich thuéc nhu sau:

- 10 tam loai: 200x1200x55 (mm)

- 08 tam loai: 200x900x55 (mm)

Pugc bo tri nhu hinh v&, (phan ¢6 do dai 150mm 1a van khuon géc trong dung khi t6 hop dai
mong bé mat dai c6 giang moéng)

*Tinh todn van khuon giang méng.

Giang méng dat trén 16p dat 18p nén khong céan thiét k&€ van ddy dam. Dai mot 16p dd dam
moéng réi dim chit, sau dé ding vita xi mang lang phing dé chéng mat nuée khi dé bé tong
gidng méng. Doi khi vita xi mang ninh két ta bat dau 1ap dung c6t thép va van khuon thanh. B
tri cac thanh nep ding khoang cach la 600mm.

Nhu vay khoang cach cay chong la L= 60cm.

+ Céc luc ngang tdc dung vao van khuon: Khi thi cong dé bé tong, do dic tinh clia vita bé
tong bom va thoi gian do bé tong bing bom kha nhanh, do vay vita bé tong trong cot khong di
thoi gian dé ninh két hoan toan. Tix d6 ta thay:

- ap luc ngang t6i da cla vira bé tong tuoi:

P!, = nxyxH = 1,3x 2500x0,8 = 2600 (KG/m?)

Vé6i H =0,8 m la chi€u cao cta I6p bé tong sinh ra dp luc ngang.

- Mat khac khi ddm bé tong bang may thi tai trong ngang tic dung vao van khuon (Theo
TCVN 4453-1995) s€ 1a :

PY, = 1,3x 400 = 520 (KG/m?)
- Ti trong ngang tong cong tdc dung vao van khuon sé 1a :
P'=P" + P", = 2600 + 520 = 3120(KG/m?)

- Luc phan b6 tac dung trén 1 mét dai van khuon Ia :

q"'=P"'xL,,=3120x0,6 = 1872 (KG/m)
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q°“=q"/1,3 = 1872/1,3 =1440 (KG/m)
+ Kiém tra lai do vong ctia van khuon thanh moéng :
- Do vong f duoc tinh theo cong thiic :
tc 14

__a’l
 128.E.J
M6 men quén tinh clia van khuon dinh hinh J = 20,02cm*
_ 14,40%60*
~ 128x2,1x10° x 20,02
- Do vong cho phép :
f =1 1L . 80=02(cm)
400 400
Ta thdy : f < [f], thoa man diéu kién do vong.
- Sau khi 1ap dung cOp pha, cin vé sinh ddy h6 méng va ké cot thép bang cdc vién bétong
50x50x35 dé tao 16p bétong bao vé khi do.
Bang 8.7.Khoi lugng van khuén méng

; Vé6ithéptacéd: E=2,1.10° KG/cm?

=0,035(cm)

TT Tén cau kién KALVK cua2 . SL. ) Téng KL van khuon
I cau kién(m") cau kién
1 bai méng M1 9,12 28 255,36
2 Pai méng M2 10,08 26 262,08
3 bai moéng thang mdy 19,8 2 39,6
4 Giiang M1 4,16 50 208
5 Giang M2 6,102 26 158,912
6 Giang M3 2,832 14 39,648
Y= 963,6

8.2.3.3.2.Cong tac cot thép
+ Thong ké khai lugng cot thép : Theo ding bang thong ké cot thép méng cua phan két cau

mong ta cé dugc khai lugng cot thép nhu sau :
Khéi lugng c6t thép mong

Bang 8.6: Khoi luong cot thép mong

Loai thép Khoi luong DM A.1 Nhdn cong
' (7) (Cong/T) (Ngay)
>¢ 18 8,083 6,35 55,14
d10<dp < ¢18 4,658 8,34 38,85
<10 2,529 10,32 28,63

> =122,62

8.2.3.3.3.Cong tac bé tong:

*Chon xe bom bé tong:

Chon may bom bé tong Putzmeiter M43 véi cac thong s6 ky thuat sau:

Bom cao (m)

Bom ngang (m)

Bom sau (m)

Dai ( xép lai) (m)

49,1

38,6

29,2

10,7
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Thong s6 k¥ thuat bom

Luu luong(m?/h) ap suat bom Chiéu dai xi lanh b.Kinh xy lanh

90 105 1400 200

* Chon xe van chuyén bé tong:

Ta van chuyén bé tong biang xe 6 t0 chuyén dung thung tu quay. Cac loai xe mdy chon lua
theo ma hiéu ctia cong ty bé tong thuong phdm. Chon loai xe ¢6 thing tu quay ma hiéu SB-92B
c6 cac thong s6 k¥ thuat sau.

+ Dung tich thang chon g= 6m’

+ O t6 hang KAMAZ-5510

+ Dung tich thung nuéc g= 0,75m’

+ Cong xuat dong co = 40W

+ Toc do quay thung tron 9-15,5 vong/phit

+ Do cao phoi liéu vao 3,5m

+ Thoi gian d6 bé tong ra : 10 (t,,;,/phut)

+ Trong luong xe c6 bé tong = 21,85T

Hinh 8.21: Xe van chuyén bé tong

* Tinh sO gio bom bé tong dai méng

Khéi luong bé tong phan méng cong trinh 1a 329,706 m*;
329,706

90x0,5

+ S6 gio may bom can thiét = =7,33 h.

Du dinh thi cong trong 8 gio
+Trong d6 0,5 1a hiéu xuat lam viéc clia mdy bom, thong thuong (0,3+0,5)
* Tinh todn s6 xe vdn chuyén bé tong tron sdn cdn thiét:
St dung bé tong thuong pham tai nha mdy tron bé tong dat cach cong trinh 6 Km. Mdi xe
chd 5 m’
- Thoi gian 1 chuyén xe di ,vé
L L

t :tb +\Td+td +\T+tch

Trong do6 :

t,: thot gian cho vat liéu 1én xe = 0,25h
t,: thoi gian d6 xuong = 0,2h

t.,: thot gian cho va tranh xe =0 h

L: cu ly van chuyén 6 km

V,: van toc ldc xe di= 30 Km/h
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Truong Pai hoc Dan 1ap Hai Phong
Khoa Xay Dung
V,: van toc ldc xe vé = 40 Km/h

t=0,25+£+0,2+£+0=0,78h
35 40

T-T,

S6 chuyén trong 1 ngay cua xe : m= .

T :1a thoi gian du kién d6 bé tong: 8h
8-0,2

T,: thoi gian t6n that = 0,2h, c6 m= 078 - 10 (chuyén)
S6 xe can thiét: n = Q
gxm

n: sO xe cn thiét

q: khai lugng hitu ich ctia xe q =5m’

Q: Khéi luong beé tong cin van chuyén

< ” Al 3R AR A cA s 329,706

S6 chuyén xe can thi€t dé do bé tong mong la:, n= T 6,59(xe)

Chon n=7 (xe). Vay chon 7 (xe) van chuyén bé tong, mdi xe chay 10 chuyén/ngay tir noi san
xudt bé tong vé cong trudong véi quang dudng 1a 6 km.

Két ludn: Diung 1 may bom Bétong: DAINONG ma hiéu: DNCP 90T/44.5RZ.

- Duing 7 xe chd Bétong: SB-92B, moi xe chd 10 chuyén.

- Thi cong trong 8 gio.

Hinh 8.22: Xe bom bé tong

*Mdy dam bé tong :

- bam dui : Loai dam st dung U21-75.

- Pam mat : Loai dam U7.

Cac thong s6 ctia dam duoc cho trong bang sau:

Bang 8.8: Cac thong s6 dam

Cac chi s0 DPon vi tinh U21 u7
Thoi gian dam bé tong gidy 30 50
Bdn kinh tdac dung cm 20-35 20-30
Chiéu sdu lop dam cm 20-40 10-30
Ndng sudt:
- Theo dién tich dugc dam m?/gior 20 25
- Theo khoi lugng bé tong n’lgio 6 5-7
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8.2.3.3.4. Cong tdc ldp hé mdng, ton nén:

b) Tinh todn khoi luong ldp ddt:

- Khoi luong dét dap dén cos -0.45 (cos tu nhién) da tinh & phén tinh toan khoi luong dat dao
dap 1a: Vg, =1330,608 (m?)

c¢) Thi cong ddp dat:

- Stt dung nhan cong va nhiing dung cu thu cong vo, dap.

- Lay ting 16p dat xudng, dam chat 16p nay roi mdi tién hanh 1ap 16p dat khac.

- Cac yéu cdu ky thuat phai tuan theo nhu da trinh bay.

Bang 8.9:Bang thong ké khoi luwong cac cong tac mong

STT Tén cong viéc Khoi luong Pon vi
1 D20 méng bang may 1578,17 m’
2 DPao méng béang thi cong 196,21 m’
3 Bé tong 16t méng 44,106 m’
4 Cot thép méng+giang mong 15,87 Tén
5 Vin khuén méng+giang méng 963,6 m?
6 Bé tong méng+giing mong 329,706 m’
7 Lap dat h6 méng 1729,79 m’
8 Ton nén 529,932 m’
8. 3.An toan lao dong

8.3.1. Pao ddt bang mdy dao gdu nghich:
- Trong thoi gian mdy hoat dong, cAm moi nguoi di lai trén mai doc tu nhién, cling nhu trong
pham vi hoat dong ctia mdy khu vuc nay phai c6 bién bdo.
- Khi van hanh mdy phai kiém tra tinh trang mdy, vi tri dat may, thi€t bi an toan phanh ham,
tin hiéu, am thanh, cho mdy chay thir khong tai.
- Khong dugc thay doi do nghiéng clia may khi gdu xdc dang mang tai hay dang quay gan.
Ca4m ham phanh dot ngot.
- Thuong xuyén kiém tra tinh trang cta day cdp, khong dugc ding day cdp da noi.
- Trong moi trudong hop khoang céch giira ca bin may va thanh ho dao phai >1m.
- Khi dé dat vao thung xe 6 tO phai quay giu qua phia sau thiing xe va dimg gu & giita thiing
xe. Sau d6 ha gau tir tir xuéng dé do dat.
8.3.2. Pao ddt bang thu cong:
- Phai trang bi du dung cu cho cong nhan theo ch& do hién hanh.
- Dao dat hd méng sau méi tran mua phai rac cét vao bac 1én xudng tranh trugt, nga.
- Trong khu vuc dang dao dat nén c6 nhi€u nguoi cting lam viéc phai bo tri khoang céch gitra
ngudi nay va nguoi kia dam bao an toan.
- Cam b0 tri nguoi lam viéc trén miéng hd dao trong khi dang c6 nguoi lam viéc & bén dudi
h6 dao cung 1 khoang ma dét c6 thé roi, 16 xuong ngudi & bén dudi.
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pO AN TOT NGHIEP

NHA LAM VIEC BAI HOC NGOAI NGU HA NOI

CHUONG 9

THI CONG PHAN THAN VA HOAN THIEN

I. Thong ké khoi hrong phan than
Bang khdi lwong van khuén

Kich thudc A 2 Tong 2
ving| Pov | Ciukien | o | KGR e | e
Dai | Rong e Dot &
Cot 30x40 3| 14 11 42| 462
Cot 30x50 3] 16 20 4.8 96
1 Cot 30x60 3] 1.8 8 54| 432| 1998
Cau Thang 712 16 1 11.39 | 11.39
S1 6.35| 3.65 20 23.17 | 463.55
1 S2 3.65| 275 13 10.04 | 130.48 1147
S3 6.35| 3.65 2 23.17 | 46.34
, |4 6.35| 3.65 2 12.75 | 46.34 950.3
Dam 25x60 6.6 1.7 18 11.22 | 201.96 '
Dam 25x60 | 1.09| 1.7 8 1.85| 14.82
N 3| 1.3 10 3.9 39
Dam 25x40 6] 13 1 781 78
Cot 30x40 3] 14 11 42| 46.2
Cot 30x50 3| 16 20 4.8 96
1 Cot 30x60 3| 1.8 8 54| 432| 1998
Cau Thang 712 16 1 11.39 | 11.39
S1 6.35| 3.65 20 23.17 | 463.55
S2 3.65| 275 13 10.04 | 130.48
29 S3 6.35| 3.65 2 23.17 | 46.34 1147
, |4 6.35| 3.65 2 1275 | 46.34| oo
Dam 25x60 6.6 1.7 18 11.22 | 201.96 '
Dam 25x60 | 1.09| 1.7 8 1.85| 14.82
N 3] 1.3 10 3.9 39
Dam 25x40 o171 3 1 78] 78
Téng khoi lugng van khudn phan than 10.323
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Bang khdi lwong bé tong phin thin
A Kich thudc (m) KL( 2 Tong 2
Tan | 5ot | Céu kien o3 | Rone | cag | SE | M3 o KL KEfTIlﬁn
Cot30x40 | 0.4] 0.3 3] 11| 036| 3.96
. |Cot30x50 | 05[ 03 3| 20| 0.45 9| 184
C6t30x60 | 06| 03 3| 8| 054 432 '
CauThang | 7.12| 16| 01| 1] 114| 114
S1 6.35| 3.65| 0.12| 20| 2.31| 46.35
S2 365| 2.75| 012 13 1 13
1 S3 6.35| 3.65| 012| 2| 231| 462 109.77
, |54 635] 365| 012 2| 231] 462] o .
Dam25x60 | 66| 025| 0.6| 18| 0.99| 17.82 '
N 3| 025| 04| 10| 03 3
Dam 25x40 025 [ 04| 1| 0.66] 0.66
Dam22x60 | 1.09| 025| 06| 8| 0.16| 1.28
Cot30x40 | 04| 0.3 3| 11| 036] 3.96
, |Cot30x50 | 05[ 03 3| 20| 045 9| g0
Cot30x60 | 06| 0.3 3| 8| 054 432 '
CauThang | 7.12| 16| 01| 1| 114] 114
S1 6.35| 3.65| 0.12| 20| 2.31| 46.35
S2 365| 275 0.12] 13 1 13
2-9 S3 6.35| 3.65| 0.12 2| 231 462 109.77
, |54 635] 365| 012 2| 231] 462 o .
Dam25x60 | 66| 025| 0.6| 18| 0.99| 17.82 '
N 3] 025] 04| 10| 03 3
Dam 25x40 e 1025 [ 04| 1| 066| 066
Dam22x60 | 1.09| 0.25| 0.6 8| 0.16| 1.28
Tong khoi lugng bé tong phan than 987.93
Bang khdi lugng cdt thép phan than
" Hé.m z 2 Téng 2
Ting | Dot | Chu kién fc';nbe luong cbt | SL KL(glin)/ Hlione |k g
g thép % Dot &
Cot 22x40 0.24 2| 16 0.04| 059
Cot 22x50 0.29 2| 16 0.05| 0.73
1 | Cot22x22 0.13 2| 6 0.02| 012 2.04
Cot 35x35 0.33 2| 4 0.05| 0.20
Cau Thang 2.49 2| 1 0.39| 0.39
S1 1.95 21 10 0.30 | 3.05
1 S2 2.47 2| 2 039| 0.77 10.38
S3 1.01 2| 6 0.16 | 0.94
S4 1.28 2 1 020| 0.20
2 I'ss 1.90 21 1 030 030 o3
Dam 22x50 0.68 2| 13 011 1.39
N 0.23 2| 8 0.04| 029
Dam 22x35 =456 2 20 004 081
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0.33 2| 4 005| 021

0.33 2| 1 0.05| 0.05
Dam22x60 0.98 2| 1 0.15| 0.15
Dam 22x50 | 0.57 20 1 0.09| 0.09
Dam 22x22 | 0.10 2| 6 0.02| 0.10
Cot 22x40 0.27 2| 16 0.04| 0.68
Cot 22x50 0.34 2| 16 0.05| 0.85

1 | Cot 22x22 0.15 2| 6 0.02| 0.14] 2.30
Cot 35x35 0.38 2| 4 0.06| 0.24
Cau Thang 2.49 2| 1 0.39| 0.39
S1 1.95 2| 10 0.30| 3.05
S2 2.47 2| 2 039 | 0.77
S3 1.01 2| 6 0.16 | 0.94
sS4 1.28 2| 1 0.20| 0.20

2 S5 1.90 21 1 0.30 | 0.30 10.64

Dam 22x50 | 0.68 2| 13 0.11| 1.39

2 0.23 2| 8 0.04| 0.29]| 834
3 0.26 21| 20 0.04| 081
Dam 22x35 533 21 4 005| o021
0.33 20 1 0.05| 0.05
Dam22x60 0.98 20 1 0.15| 0.15
Dam 22x50 | 0.57 20 1 0.09| 0.09
Dam 22x22 0.10 2| 6 0.02| 0.10
Cot 22x35 0.24 2| 16 0.04| 0.60
Cot 22x45 0.31 2| 16 0.05| 0.77

1 | Cot22x22 0.15 2| 6 0.02| 0.14] 213
Cot 35x35 0.38 2| 4 0.06| 0.24
Cau Thang 2.49 21 1 0.39 | 0.39
S1 1.95 2| 10 0.30| 3.05
S2 2.47 2| 2 0.39| 0.77
S3 1.01 2| 6 0.16 | 0.94

34,5 sS4 1.28 2] 1 020 | 0.20 10.39
6 S5 1.90 2| 1 0.30| 0.30 '

Dam 22x50 0.68 2| 13 0.11| 1.39

2 0.23 2| 8 0.04| 0.29] 8.26
3 0.26 2| 20 0.04| 0.81
Dam 22x35 7 53 2| 4 005 021
0.33 2| 1 0.05| 0.05
DAm22x60 0.98 21 1 0.15| 0.15
Dam 22x50 | 0.57 20 1 0.09| 0.09
Dam 22x22 0.10 20 1 0.02| 0.02

Téng khoi lugng bé tong phan than 62.566
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9.1. Lap bién phap k§y thuat thi cong phan than
- Cong trinh cao 10 tdng chiéu cao méi tang 1a 3,6(m).Téng chiéu cao cong trinh 1a 42,1m.
Cong trinh c6 chiéu dai 1a 54,6(m), chiéu rong 1a 16,2 (m).
Bang 9.1: Tiét dién cot cac tang

Ting Tiét dién
Cot bién (mm) Cot gilta(mm)
Tang 1-4 500x300 600x300
Tang 5-9 400x300 500x300

+ San BTCT dé toan khéi, day 12 cm.

+ Tiét dién dam doc va cac dam phu 250x350 mm cho toan bo cong trinh.

+ Tiét dién dam khung: 250x 600 mm cho nhip bién(nhip AB va nhip CD)

+ Tiét dién dam khung: 250x400 mm cho nhip gitta (nhip BC)

+ Van khuo6n cot va dam san st dung hé van khuon dinh hinh.

+ Xa g6 st dung g6 nhém V.

+ Cot chong cho dam va san 1a cot chong thép, hé gido PAL; hoac két hop cot chong va gido
PAL tuy theo kich thudc thuc t€ ma ta chon bé tri hé van khuon cho phu hop.

- Do cong trinh ¢6 mat bang rong rai, chiéu cao cong trinh 16n, khéi lugng bétong nhiéu, yéu
cau chat luong cao nén dé dam bao tién do thi cong va chat lugng cong trinh, ta Iva chon phuong
an:

+ Thi cong cot, dim, san toan khoi ding bétong thuong pham dugc chd dén chan cong trinh
bang xe chuyén dung, c6 kiém tra chat lugng bétong chat ché truée khi thi cong.

+ Do betong cot va dam, san bang co gidi, ding can truc thdp dé dua bétong lén vi tri thi
cong c6 tinh co dong cao. Cong tac thi cong phan than dugc ti€n hanh ngay sau khi 14p dat
mong. Viéc t6 chic thi cong phai ti€én hanh chat ché, hop 1y, ddm bdo luong ky thuat an toan.
Qua trinh thi cong phan than bao gom céc cong tac sau:

+ Lap dat cot thép cot, vach.

+ Lap dung, ghép c6t pha cot, vach.

+ Do bétong cot, vach.

+ Léap dung van khuon dam san.

+ Cot thép dam san.

+ Do bétong dam san.

+ Bao dudng bétong.

+ Thao d& van khuon.

+ Hoan thién.

9.2. Thiét ké van khuon, xa go, cot chong
9.2.1. Yéu cau lua chon vdin khuon, cot chong:
9.2.1.1. Yéu cdu doi vdi vdan khuon:

+ Van khuon phai dugc ché tao, t6 hgp ding theo kich thudc ctia cac bo phan két cau cong
trinh.

+ Phai bén, cing, 6n dinh, khong cong, vénh.

+ Phai gon nhe, tién dung va dé théo lap.

+ Phai diing dugc nhiéu lan (hé s6 luan chuyén cao).
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9.2.1.2.Chon van khuon:
Str dung van khuon kim loai do cong ty thép cua Nhat Ban ché tao.
Bang 9.2: Bang dac tinh van khuon phang

Rong Tiét dién Vi m\ truc Momen quan tinh Momen khang uén
(mm) (cm?) trung hoa (cm) T (cm®) W (cm®)

300 10,44 1,07 28,59 6,45

250 10,19 1,19, 27,33 6,34

200 7,63 1,07 19,06 4,3

150 6,38 1,26 17,71 4,18

100 5,13 1,53 15,25 3,96

Céc tdm déu c6 chiéu day 1a 55mm, chiéu dai cé 4 loai: 1500,1200, 900 va 600mm
Bang van khuon goc:

T4m gbc trong T4m gbc ngoai
150x150x1500x55 100x100x1500x55
150x150x1200x55 100x100x1200x55
150x150x900x55 100x100x900x55
150x150x600x55 100x100x600x55

9.2.1.3. Chon cdy chong cho san, dam:

St dung gido PAL do hang Hoa Phat ché tao.

9.2.1.3.1. Uu diém ciia gido PAL:

- Gido PAL 1a mot chan chong van nang bao dam an toan va kinh té.

- Gido PAL c6 thé su dung thich hop cho moi cong trinh x4y dung vé6i nhitng két ciu ning
dat & do cao lon.

- Gi4do PAL lam bing thép nhe, don gian, thuan tién cho viéc lap dung, thdo d&, van chuyén
nén giam gia thanh cong trinh.

9.2.1.3.2. Cdu tao gido PAL:

Gido PAL duoc thiét k€ trén co s& mot hé khung tam gidc dugc 1dp dung theo kiéu tam gic
hodc tit gidc cuing céc phu kién kem theo nhu:

- Phan khung tam gidc tiéu chudn.

- Thanh giang chéo va giang ngang.

- Kich chan cot va dau cot.

- Khép no6i khung.

- Chot gitt khép noi.

Bang 9.3: Bang do cao va tai trong cho phép
Luc gi6i han
ctia cot chong (kG)

Chi€u cao (m) 6 7,5 9 10,5 | 12 | 13,5 | 15

Tuong tng véi sO ting 4 5 6 7 8 9 10

3530022890 | 16000 | 10800 | 9050 | 7170 | 5810

9.2.1.3.3 Trinh tu ldp dung:
- Dt bo kich (gébm dé€ va kich), lién két cac bo kich v6i nhau bang gidng ndm ngang va gidng
chéo.
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- Lap khung tam gidc vao ting bo kich, diéu chinh cdc bo phan cudi ctia khung tam gidc ti€p
xuc v6i dai 6¢ canh.

- Lap tiép cac thanh giang nam ngang va gidng chéo.

- Long khép n6i va 1am chat ching bang chét gilt. Sau d6 chong thém mot khung phu 1én
trén.

- Lap céc kich dd phia trén.

Toan bo hé théng cua gia d& khung tam gidc sau khi 1dp dung xong c6 thé diéu chinh chiéu
cao nho hé kich duéi trong khoang tir 0 dén 750 mm.

* Trong khi lap dung chan chong gido PAL can chd y nhiing di€ém sau:

- Léap cédc thanh giidng ngang theo hai phuong vuong géc va chéng chuyén vi bang giing
chéo. Trong khi dung lap khong dugc thay thé cidc bo phan va phu kién cta gido bang cac do vat
khac.

- Toan bo hé chan chong phai duoc lién két viing chac va diéu chinh cao thap bing cac dai 6¢
canh cua cac bo kich.

- Phai diéu chinh khép néi diing vi tri dé 1ap duoc chot giit khép noi.

* Chon cay chong:

- | | 1

1000
1500
2000+4500

=

- p s
|

B |
| 1200 | 1200

Hinh 9.1: Khung gido va cay chong

St dung cay chong don kim loai ctia hang Hoa Phat ¢6 cac thong so sau:
Bang 9.4: Thong so cay chong

Chidudai | Chiéu dai C::IIZ‘LEZO Ti trong Trong

Loai | Oneneoal | omslrong o T Max | Khidéng | Khi kéo L‘llfng
(mm) o om | om | k) | ke | P
K-102 1500 2000 2000 | 3500 2000 1500 127
K-103 1500 2400 2400 | 3900 1900 1300 13.6
K-103B 1500 2500 2500 | 4000 1850 1250 | 13.83
K-104 1500 2700 2700 | 4200 1800 1200 14.8
K-105 1500 3000 3000 | 4500 1700 1000 155

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 118




Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAI HOC NGOAI NGU HA NOI

9.2.14. Chon thanh da do van khuon san:

- Dung cédc thanh xa g6 bang g6 nhém V dat theo hai phuong, xa ngang dua trén xa doc, xa doc
dua trén gid dd chit U cha hé gido chong. Uu diém clia loai xa nay 12 thdo 1dp don gian, c6 sic
chiu tai kh4 16n, hé s6 luan chuyén cao. Loai xa nay két hop vé6i hé gido chong kim loai tao ra bo
dung cu chdéng van khuon dong bo, hoan chinh va rét kinh té.

9.2.2. Thiét ké vdan khuon,xa go,cot chong cho dam,san

9.2.2.1 Thiét ké'van khuon san.

- Vén khuon san duoc ghép tir cdc tdm van khuon dinh hinh véi khung bang kim loai.

- Dé d6 van san ta diing céc xa goé ngang, doc ké truc tiép lén dinh gido PAL.

- Khi thiét k€ van khuon san ta dua vao kich thudc san dé t6 hop van khuon, van khuon chon
cdu tao sau d6 tinh todn khoang cénh xa go. Ta chi tinh todn cu thé cho 1 6 san, cic 6 san khdc
dugc cdu tao tuong tu.

9.2.2.2 Tinh todn cho 6 san co kich thudc 4200x 6600mm:

- Kich thuéc: L,=6600-250= 6350 (mm); B;=3900 -250 = 3650 (mm)

Yi |
i
&30\

| 300X1200X85 |

1200
Z]
1200

|
|

300X120DX55

1200
Z
1200

|
|
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300X1200X55

1200

6600
Z]

1200

|
|

300X120DX55

1200
=
1200

|
|

VAN cOC
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300X120pX55

1200
=
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-
{5
=
B

503500} 500] 500 300 | 300 ] 300 | 300 | 300 | 300 300 3003(6 - VAN SAN
3900 @ - XA GO LOP TREN

3)-XA GO LOP DUSI

\
[ T T T T T T T T T T T ! ]
| N [N Y @i?g
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T6 hop van khuon cho 6 san dién hinh
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- Dung hét 60 tam van khuon 300x1200,va 16 tdm van khuon géc trong150x150x1200 phan
con thi€u bu bang van gd. Van khuon duoc bo tri nhu hinh vé trén.
- Pé thuan tién cho viéc thi cong ta chon khodng cich giita cdc thanh xa g 16p trén 12 60 cm,
khoang cdch giita cdc thanh xa g6 16p dudi 1a 120cm (bang kich thudc cia gido PAL)
- Chon g6 van khuon nhém V ¢6 7 =600 (Kg/m?)
Ta tinh to4n ki€ém tra do bén va do vong ctia van khuon san va chon tiét dién cdc thanh xa
ngang, xa doc.
9.2.2.2.1. Kiém tra do bén va do véng ciia van khuon san:
* Tai trong tac dung lén van san gom:
- Trong lugng ban than cta van khuon:
q", =1,1 x20 =22 (kG/m?)
- Trong lugng san bétong cot thép day 12cm, n=1,2
q", =1,2 x2600x 0,12 =374,4 (kG/m?)
- Tai trong do nguoi va dung cu thi cong: véi n=1,3
q" =1,3 x250 =325 (kG/m?)
- Téi trong do d6 bétong:
q“, =1,3 x400 =520 (kG/m?)
- Téi trong tinh todn téng cong trén van khuon san la:
q"'=22+374,4 + 325 + 520 = 1241,4 (kG/m?)
- Téi trong tiéu chudn téng cong trén 1m? van khuon la:
q“=20 + (2600 x0,12) + 250 + 400 = 982 (kG/m?)
* Tong tai trong tdc dung 1én tdm van khuon bé rong b = 0,3m:
q°,=q° xb=982x0,3 =294,6 (kG/m)
q",=q" x b=1241,4x0,3 =372,42 (kG/m)

600 600

- Kiém tra theo diéu kién bén :
o= % <R =2100 (kG/cm?)
_q'x1* 372,42x0,6
e 10 10
M _ 134l 207,9(kG / cm?®) < R = 2100(kG / cm?)
W 6,45
Vay di€u kién bén ctia van khuon thoa man .
- Kiém tra lai diéu kién do vong ciia van khuon san:

M =13,41(Kgm) =1341(Kgcm)

+ D0 vong:
tc 4 2 4
_q x| _ 294,6><106><60 —0.005cm < f :L:E:O,ch
128xExJ 128x2,1x10° x 28,59 400 400

Vay diéu kién do vong dam bao.
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9.2.2.2.2.Tinh xa g0, cot chéng dd vdn san:

- X2 g6 bing g6 nhém V c6: R = 150 kG/cm?; E =1,2 x10° kG/cm?, tiét dién 8x10cm. Xa go
16p trén da chon khoang cach 1a 60cm, xa g6 16p dudi da chon khoang cach la 120cm.

- Tai trong tac dung lén xa go:

0“0 =q°. I, + by, hy, 7, = 982 x0,6 +0,08 x0,1 x600= 594 (kG/m)

Q" =q"1,,+b,,.h yen =1241.4 x0,6 + 0,08 x0,1 x600 x1,1 =750,12 (kG/m)

1,,: Khoang cach bo tri xa go 16p trén.

n =1,1: hé s6 vuot tai.

b,;, hy, : Chiéu rong,chiéu cao ti€t dién xa go 16p trén.

- Kiém tra do on dinh ciia xa go 16p trén:

Xa g6 16p trén duoc coi nhu dam lién tuc ké 1én cac goi tua la cac xa go 16p dudi dat cach
nhau 120cm bang khoang cach cta gido PAL.

- So d6 tinh: La dam lién tuc chiu tai trong phan bd déu, goi tua la cac xa goé 16p dudi.

1200 1200

_q“xI?  750,12x1,22
10

+ MoOmen 16n nhat: M,

=108,02 (kGm).

=10
2 2
+ Do cting chong uén : W = bXGh 80133 34(cm?)

- Theo déu kién bén: & = % <R =90 (kG/cm?)

oM _10802 o) h1kG/em?) < o =90(KG/cm?)
W 13334
R qtcx|4
+ Theo diéu kién do vong: f = f=——<
128xExJ
3 3
J:bxh :8><10 _ 667(cm’)
2 12
tc 4 4
A xlP __ 594x1200 o p ot 120 4o

T 128xExJ  128x1,2x10°x667 400 400
Vay xa go 16p trén da chon tiét dién 8x10cm nhu trén la thod man.
- Kiém tra on dinh ciia xa go 16p dudi:

Xa gob doc ciing chon gé nhém V ¢6 tiét dién 10x14cm dat cach nhau 1,2m, d cac xa go
16p trén
- Tai trong tap trung dat tai gitta thanh xa g6 16p dudi la:
P=q"1=750,12 x1,2 = 900,144 (kG)

- So d6 tinh: 1a dam lién tuc chiu tai trong tap trung, goi tua la cac diu gido PAL.

N PN . N ~ M
- Kiém tra theo diéu kién bén bén : ¢ = W <R =90 (kG/cm?)
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PxI_900,144x120
Yaln
_bxh? 10x14?
6

o= % = % =82,67 (kG/cm?) <R =90 (kG/cm?) ting suat cho phép cua gb

> Xa g6 dudi dam bao vé do bén.

M =

= 27004, 32 (kGem)

W

— 326,67 (cm’)

PxI®
=—— <
48xExJ

P=q“1=594x1,2=712,8 (kG)
- V6i gd nhém V ta c6: Modun dan héi E =1,2x10° (KG/cm?)

- Kiém tra theo do vong: f f

3 3
3o 1014 o667 (cm)
2 1
3
f= —112:8x120 20,094 (cm) < f =— x| =—x120=0,3 (cm)
48x1,2x10° x 2286, 67 400" 400

Vay xa go 16p dioi chon tiét dién 10x14 cm va bo tri v6i khoang cach 120cm 1a bao dam.
Cay chong dd xa go ta st dung gido PAL, do gido PAL c6 kha nang chiu luc 16n nén khong can
kiém tra ma chi b6 tri sao cho phi hop.

9.2.2.3. Thiét ké vdan khuon dam:

- Hé dam str dung trong két cau clia cong trinh gdbm nhiéu loai tiét dién, & day ta chi tinh todn
van khuon cho dam chinh tié€t dién 25x60cm; cac dam khac c¢6 ti€t dién nho hon dugc tinh toan
va cau tao tuong tu.

- Véan khuon dam ciing st dung van khuon thép, cac tdm van dam dugc tua lén cac thanh xa
ngang, xa doc, ding gido PAL dé dd xa go.

9.2.2.3.1.T6 hop van khuon day ddam:

- Chicu dai ddy dam: 1, =660-(60+80)/2 +22 = 612 (cm)

1900 L 1500 L 1500 L 1300 0,
B 60

u{ 250X1500K85 250X1500K55 250X1500K%5 200X1200K5

| il |
Hinh 9.3: T6 hop van khuon day dam

- Chiéu dai tinh todn cua diam 1a 6,12m nén st dung 4 tdm chiéu dai 1500x250 duoc tua 1én
cac xa go keé truc ti€p 1én 2 xa go doc (khoang cach 2 xa goé doc nay = khoang cach gido PAL
=1,5m) con lai bu g6 120mm , 2 xa gd doc duoc tya 1én gid dd chit U cua hé gido PAL.

Vay mot dam cén: 4 tdm 250x1500x55 ,con lai bu gb 120mm

9.2.2.3.2. Tinh todn vdn ddy dam:

Dic trung tiét dién clia van ddy bé rong 250 la: J = 27,33 cm* ; W = 6,34 cm®

* Xdc dinh tdi trong tdc dung 1én vdn ddy dam:

- q;: Trong luong ban than van khuon, n,=1,1; q, = 20 kG/m?

q,"=n,. q,".b =1,1x20x0,25 = 5,5 (kG/m)
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g, = 20x0,25 =5 (kG/m)

- q,: Trong luong bé tong cot thép dam, h,= 600mm, n,=1,2.
qx" = ny.Ygrer-hg. b= 1,2x2600x0,6x0,25= 468 (kG/m)
q," = 2600 x0,6 x0,25 = 390(kG/m)

- q5: Tai trong do d6 bé tong, ny=1,3;

D6 bé tong dam,san bang mdy bom, q; = 400 kG/m?.
q;'=n5. q5°.b =1,3 x 400x0,25 = 130 (kG/m.)

g5 =400 x0,25 =100 (kG/m)

- q,: Tai trong do dam bé tong, n,=1,3; q, = 200 kG/m?
q4"=n,. q,°.b =1,3 x 200x0,25 = 65 (kG/m)

q4" = 200 x0,25 =50 (kG/m)

- Ta thdy q; > q, : nén lay q; d€ tinh toan.

* Téng tai trong tdc dung Ién van khuon ddy dam 1a :
q°=q,“+ q,°+q;“=5+390 + 100 =495 (kG/m)
q"=q,"+ q,"+ q;" =5,5 + 468 + 130 = 603,5 (kG/m)
So do tinh:

750 | 750
1500

Hinh 9.4: So do tinh toan van ddy dam
Coi van khuon ddy dam nhu dam don gian ké 1én xa g6 c6 khoang cach 1a 1= 750mm.
Goi khoang cdch giita 2 xa g6 1a1,,=750 (mm)

- Kiém tra theo diéu kién bén :

o=M R -2100 (kG/cm?)
W

M

2 2
_g x| :6,03f0><75 _ 3394, 7(kg.cm)

e 10
_M 33947 596 3G / cm?) < R = 2100(kG / cm?)
W 6,45

Vay di€u kién bén ctia van khuon thoa man .

- Kiém tra diéu kién do vong :

Vi cong thitc clia dam lién tuc ta co:

tc 14 4
_ gl A% ogsem< f = =" _0,1875em
128xExJ 128x2,1x10°x22,58 400 400
Vay van ddy ddm thoa man vé do vong.
9.2.2.4. Tinh todn, kiém tra xa ngang do vdan ddy ddam.

9.2.24.1. So do tinh:

- So d6 tinh 1a coi xa go ngang nhu dam don gian chiu tai trong tap trung dat gitta dam,c6
g0i tua la cdac xa go doc, nhip 1,2m.
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P

4{ 1200 4{

M=P.L/4
Hinh 9.5: So do tinh xa ngang do day dam
9.2.2.4.2.Tdi trong tic dung:
- Tai trong tac dung l1én xa ngang 1a tai phan bd trén bé rong van ddy, coi nhu tai tap trung dat
tai gitra xa go + trong lugng ban than xa go.
- Chon tiét dién xa g6 ngang la : bxh = 8x10 cm.
P tcx.ng =P,“+ P,
P“=q“.1,,,=495x0,75 = 371,25 (kG)
P,“=b, 1o Dy e 1176 = 0,08 x0,1 x1,2 x600 = 5,76 (kG)
> P . =371,25 +5,76 = 377,01( kG)
P ttx.ngzpln + P,
P"=q".1,,,=603,5x0,75 = 452,625 (kG)
P,"=n.b, ... hy el 7= 1,1 x0,08 x0,1 x1,2 x600 = 6,336 (kG)
->P" = 452,625 + 6,336 = 458,961 (kG)
n - hé s6 vuot tai, n =1,1.
b, . : chiéu rong tiét dién xa go ngang.
h, . : chi€u cao tiét dién xa go ngang.
l,,;: Chiéu dai xa g6 ngang = 1,2m.
c. Kiém tra dé bén va véng cua xa go ngang:
-Kiém trado bén: c=M__ IW< o

M= P e lia/4 = 458,961 x1,2/4= 137,68 (kGm) = 13768 (kGcm)
Véi 1, 4 : khoang cach b6 tri cac xa doc = 1,2 m.
W =bxh?*/6=8x10?/6=133,33cm’
[0 ]: tng sudt cho phép cua gob: [0]45 =90 (kG/cm?)
> 0= 13768/133,33 = 87,26 (kG/cm®) < [ 0], = 90 (kG/cm®)
-> Thanh xa ngang dam bao do bén.
- Kiém tra do vong: ¢ — Péha 1o < f _ha
48.E.J 400
E: Modun dan héi cuia g6: E = 1,2x10° kG/cm?.
J: Momen quén tinh J=b.h?/12= 8x10°/12=666,67 (cm®)

-2 3
_ 495107 x120° ) hooaiemy< f —ka — 120 g 5cm)
48x1,2x10° x 666,67

400 400
— thanh xa g6 ngang dam bao do vong.
9.2.2.5. Tinh todn, kiém tra xa doc dé xa ngang.
9.2.2.5.1. So do tinh:
- So d6 tinh 1a coi xa g6 doc nhu dam lién tuc chiu tai trong tap trung dat tai goi va gitta dam,
g0i tua l1a cac cay chong thép, nhip 1,5m.
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P P ‘P ‘P ‘P
% 750 L 750 L 750 1L 750 4L

‘ PL/4

A i L

Hinh 9.6: So do tinh xa doc do day dam
9.2.2.5.2 Tdi trong tac dung:
- Tai trong tac dung 1én xa doc 1a tai trong tap trung dat tai goi, gitta dam.

- Chon tiét dién xa g6 doc 1a : bxh = 10x12 cm.

P a=P e 2+ P % xa

P, o = by hadiodes = 0,1x0,12x1,5%600 = 10,8kG)
>P = 377,01/2 +10,8 = 199,305 (kG)

PYLa=P e 2+ P 4

PY ca = bya healinyes 0 =0,1x0,12x1,5x600x1,1= 10,88 (kG)
>PU = 458961/2 + 10,88 = 241,36 (kG)

n : hé sO vuot tai, n =1,1

b, 4 : chiéu rong tiét dién xa g6 doc.

h, 4 : chi€u cao tiét dién xa gob doc.

l,,: Chiéu dai doan xa g6 doc = 1,5m

9.2.2.5.3. Kiém tra do bén va vong ciia xa go doc:
-Kiémtrado bén: c=M__ IW< &
M,...= P o.1/4 = 241,36 x1,5/4= 90,51 (kGm) = 9051(kGcm)
Véi 1.: khoang cach gido chong = 1,5 m.
W =bh*/6=10x12*/ 6 = 240cm’
[0 ]: ing sudt cho phép clia go: [0]5=90 kG/cm?.
-> 0=9051/240= 37,71 kG/cm* < [ 0 ],5 = 90 kG/cm®.
-> Thanh xa doc dam bao do bén.
- Kiém tra do vong: f = LICS < f = .
48.E.J 400
E: Modun dan héi cha gd: E = 1,2x10° (kG/cm?)
J: Momen quén tinh J = b.h?/12= 10x12°/12 = 1440 (cm*)

-2 3
f = 199.:305x10 7x150" _ 4 go0g2em < f =—e =120 _ g 375¢m
48x1,2x10° x1440

400 400
— thanh xa g6 doc dam bao do vong.
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9.2.2.6. Tinh todn vdn khuon thanh ddam:
- Chiéu cao tinh todn cua van khuon thanh dim la: h=hg,, - h,, =60 -12 =48 (cm)
- Chiéu dai tinh todn: 1, =660-(60+80)/2 +22 = 612 (cm)

BUGO

o

=

§ 200X1500X55 200X1500X55 200X1500X55 200X1500X55

=
0|
e

E 250X1500X55 260X1500X55 260X1500X56 250X1200X55

1500 { 1500 { 1500 { 1500 10
B120

Hinh 9.7: T6 hop van khuon thanh dam
9.2.2.6.1.50 do tinh: La dam lién tuc chiu tai trong phan bo déu, goi tua 1a cdc thanh sudn
ding dat vuong goc véi chiéu rong tdm van khuon.

e . {

20 | 20
1500
Hinh 9.8: So do tinh van khuon thanh dam
- Khoang céach bo tri cac thanh suon ding 1a 1,=0,75m
9.2.2.6.2. Tdi trong tdc dung lén vdn thanh dam:

+ Tai trong do 4p luc ngang cua vita bétong: n,=1,3
q"; = (n3. 7,,-h).b, = (1,3x2500x0,48)x0,25 = 390 (kG/m)
q‘; = 390/1,3 =300 (kG/m)
+ Hoat tai sinh ra do qud trinh ddm bétong: g =200 (kG/m?)
q", = m,. q°.b, = 1,3x200x0,25 = 65 (kG/m)
q‘, = 65/1,3 =50 (kG/m)
- Tong tai trong tinh todn la: q" = q*, + q*, = 390+65 = 455 (kG/m)
- Tong tai trong tiéu chuén: q° =q, + q*, = 300+50 = 350 (kG/m)
9.2.2.6.3.Kiém tra theo diéu kién bén:
qxI? 4,55x75
™10 10

M = 2559,375(kg.cm)

o=M R -2100 (kG/cm?)
W

o= M _ 229315 _ 453 69(kG / om?) < R = 2100(KkG / cm?)
W 634

Vin khuon thoa man diéu kién kiém tra vé do bén
- Kiém tra do vong van thanh:
q°xI* 3,5x 75" 75

nax = = - =0,015(cm)< f =——=0,1875(cm)
128xExJ 128x2,1x10° x27,33. 400

Sinh vién: D6 Viét Trung
Lép : XD1401D Trang 126



Truong Pai hoc Dan 1ap Hai Phong poO AN TOT NGHIEP
Khoa Xay Dung NHA LAM VIEC DAl HOC NGOAI NGU HA NOI

Vay khoang cach gong 1a hop 1y, van khuon dam béao di€u kién vé do vong.

- Chon suon g6 tiét dién 5x7 cm,tinh toan do bén,do vong thanh sudn tuong tu nhu suon do
van khuon moéng.
9.2.2.7. Chon cot chong dé vin ddy dam .

Ta c6 tai trong tac dung lén cot chong dam :

N =2P" , =2 x241,36 =482,72(kG)

+ Lua chon gido chong:

- Chiéu cao tang dién hinh 1a 3,6(m), chiéu ddy san 1a 0,12(m), chiéu ddy vdn san Ia
0,055(m), chi€u cao xa g6 phu l1a 0,1(m), chiéu cao xa g6 chinh 1a 0,14(m). Chiéu cao cén thiét
cua cay chong san:

H.. = 3,6 -(0,1240,055+0,140,14)= 3,185(m)

- Dung 2 gido chdng cao 1,5(m), doan ké kich 2 dau 0,185(m)

+ Chiéu cao cot chong dam :

H,, = 3,6 -(0,6+0,055+0,12+0,08)= 2,745(m)

Dung 2 gido cao 1,2(m), doan ké 2 dau 0,345(m)

- Kha ning chiu luc ctia gido thép 16n, do 6n dinh cao, nén khong cin kiém tra theo diéu kién
chiu luc.

© o
B |°
Tt
[
=
600
Jﬂ
T\% %
I

I
I

‘ 1200 ‘ ‘ 1200

Hinh 9.9: Cau tao van khuon dam san

Ghi chu:
1. Véan khuon san. 2. Van khuon goc.
3. Van thanh dam. 4. Van day dam.
5. Xa go ngang d& van san 8x10cm. 6. Xa go doc d& van san 10x14cm.
7. Nep diing d& van thanh. 8. Thanh chong xién.
9. Con don. 10. Ban tap.
10. Xa ngang d& day dam 8x10cm. 12. Xa doc d& day dam 10x12cm.
13.Gido PAL 14. San BTCT
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9.2.3. Thiét ké van khuon cot
9.2.3.1. Lua chon van khuon cot:

- Kich thudc cot tang 1 c6 tiét dién 30x50 cm (cOt bién)

- Kich thudce cot tang 1 ¢6 ti€t dién 30x60 cm (cot giita)

— Chiéu cao cot cin t6 hop van khuon 1a: H,=h_ - h,, = 3,6 - 0,6= 3,0 (m)

- Vi chiéu cao d6 bé tong cot >2m, nén khi ghép van khuon phai dé ctra d6 bé tong. Cira ndy
dugc tao ra bang cach: nhdc 1 tAm van khuon phia trén 1 khoang ding bang khoang céch 1 16
chot ném (300 mm), khi d6 bé tong dén gan miéng 16 thi cho thdo ch6t ném ra va ha véan thanh
xuong.

T6 hop van khuon nhu hinh v& dudi:

O O
Lo Lo
~ ~
7o) [Te) 7o) 75} 7o) 7o)
rs) rs) [rs) [rs) rs) rs)
> > > > > >
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Hinh 9.10: Cau tao van khuon cot
- Cot bién: dung 12 tdm van khuon kich thuée 300x1500x55 (mm)
- Cot gitra: dung 8 tam van khuon kich thuéc 300x1500x55 va 4 tdam 200x1500x55(mm)
9.2.3.2. Kiém tra do bén va do vong ciia van khuon:
Theo tiéu chuan thi cong bé tong cot thép TCVN 4453-95 thi dp luc ngang tac dung lén VK
coOt x4c dinh theo cong thiic:
- ap luc ngang t6i da cua vira bé tong tuoi:
q,"=n.y.H =1,3.2500.0,75 = 2437,5 (Kg/m?)
(H = 0,75m 1a chiéu cao 16p bétong sinh ra dp luc khi dung dam duii)
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q,“=2437,5/1,3 =1875 (Kg/m?)

- Téi trong khi dim bé tong bing may: q,*= 200 (Kg/m?)

q." = 1,3x200 =260 (Kg/m?)

- Tai trong phan bo tic dung trén mat mot tdim van khuon la:

q“=q", +q", = 2437,5+ 260= 2697,5 (Kg/m?)

q“=q', + q, = 1875+ 200 = 2075 (Kg/m?)

- Tai trong tac dung Ién tdm van khuon bé rong b=300mm la:

q", = q"xb=2697,5 x 0,3= 809,25 (Kg/m)

q°, = q“xb=2075 x 0,3 = 622,5 (Kg/m)

- Chon gong gom 4 thép L75x45x5 dat cach nhau L,= 750 (mm)

9.2.2.3.3.80 do tinh todn kiém tra :

Coi van khuon cot nhu dam lién tuc chiu tai trong phan bo déu véi cdc goi tua l1a cic gong
cot. Khoang céch gifta cic gong cot 1a: L= 750 (mm)

qﬁ

e ¢
L L b

750 [ 750
1500

Hinh 9.11: So dé tinh toan kiém tra van khuon
- Kiém tra theo diéu kién bén:

+ M6 men trén nhip cia dam lién tuc la:
it 2

_4 1y <R.W
10

max

Trong d6: R=2100(kG/cm?) 1a cudng do ctia van khuon kim loai.

W: 1a m6 men khang u6n ctia vdn khuon,vé6i bé rong 30 cm ta c6: W=6,45 cm”.
_q'xIy  8,0925% 75

™10

Vay khoang cach gong nhu vy dam bao di€u kién bén.

- Kiém tra diéu kién on dinh:

M

=5429,53(kGem) < RW = 2100 6,45 =13545(kGem) .

qtc % |4
128xExJ
Trong d6: E 1a Mo dun dan hdi ctia thép E = 2,1.10° (kG/cm?).
J : Momen qudn tinh ctia bé rong van J =28,59 (cm*).
6,225x 75"

+ Do vong f dugc tinh theo cong thic: f =

=> f = 6 :0,031(Cm)
128x2,1x10° x 28,59
1 1
+ P06 vong cho phép: f =—1 =——x75=0,18(cm).
? YORE CHO PP T = 200" ~ 400™ (cm)

Ta c6: f < [f], Do d6 khoang cach cédc suon ngang (gong cot) bang 75 cm 1a thoa man.
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| 910 |
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i = 4
e
| S|F 1. VAN KHUON COT
i 2. GONG THEP
_ e ——v S = 3. TANG B0
e %J ™ 4, CAY CHONG DON
1) | 600 | 149
)5 710 5\.

Thi cong cop pha cot
9.4. Ky thuat thi cong cac cong tac van khuon,cot thép,bé tong
9.4.1. Bién phdp thi cong cot, vach
9.4.1.1 Xac dinh tim, truc cot.

Dung 2 mdy kinh vi dat theo 2 phuong vuong géc dé dinh vi vi tri tim c6t clia coOt, céc truc
cua véach cing va cac moc dat van khuon, son va danh dau cac vi tri ndy dé€ cdc t6, doi thi cong
dé dang xé4c dinh chinh xdc cdc mdc, vi tri yéu cdu,

9.4.1.2. Lip dung cot thép

- Yéu ciu clia cot thép dung dé thi cong la:

+ Cot thép phai duge dung ding so liéu, ching loai, duong kinh, kich thudc, s6 lugng.

+ Cot thép phai sach, khong han ri, khong dinh ban, dac biét 1a diu md,

+ Khi gia cong: Cit, uon, kéo han cot thép tranh khong lam thay doi tinh chét co 1y cla cot
thép.
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- Lap dung c6t thép:

Cot thép duoc gia cong & phia dudi, cit uon theo ding hinh ding va kich thudc thiét k&, xép
dat theo timg chiing loai, budc thanh bé dé thuan tién cho viéc diing cin c4u van chuyén Ién vi tri
lap dat.

- D€ thi cong cot thuan tién, qud trinh budc cot thép phai duoc thuc hién trude khi ghép van

khuon ,Cot thép dugc budc bang cédc day thép mém & = lmm, cic khoang ndi phai ding yéu ciu
k¥ thuat ,Phai ding cic con ké bang bé tong nham dam bao vi tri va chiéu day 16p bao vé cho cot
thép.

- N&i cot thép (budc hodc han) theo tiéu chudn thiét k&: Trén mot mat cat ngang khong noi
qua 25% dién tich téng cong cua cot thép chiu luc vé6i thép tron tron va khong qua 50% véi thép
c6 go . Chiéu dai n6i budc theo TCVN 4453-95 va khong nho hon 250mm véi thép chiu kéo va
200mm véi thép chiu nén,

- Viéc lap dung cot thép phai dam bao:

+ C4c bo phan ldp dung truéc khong gay anh hudng, can trd dén céc bo phan lap dung sau

+ C6 bién phdp giit 6n dinh vi tri cot thép, dam bao khong bién dang trong qud trinh thi cong

+ Sau khi 16ng va budc xong c6t dai, ¢6 dinh tam ta 1ap van khuon cot,

9.4.1.3.Ghép van khudn cot.
9.4.1.4. Cong tac bé tong cot.
9.4.1.5.Coéng tdac thdo van khuén
9.4.2. Bién phdp thi cong dam, san.
9.4.2.1.Lap dung van khuon ddam, san.
9.4.2.2.Cong tdc kiém tra cot thép dam, san va tién hanh do bé tong.
9.4.2.3.Cong tac bao duong bé téng va thdao van khuon.
9.5. Chon can truc va tinh toan nang suat thi cong

- Cong trinh ¢6 chiéu cao 16n nén dé van chuyén vat tu phuc vu thi cong ta phai st dung can
truc thap. Mat khac do khai lugng bétong trong cac phan doan khong 16n nén ta ciing st dung
can truc thdp dé van chuyén bétong phuc vu cho cong tic d6 bétong dam, san, cot, 16i, vach.
Bétong dugc van chuyén bang can truc, d6 theo phuong phdp thi cong, dé tranh bétong bi phan
tang do tridt vita tir trong thung chia ta ding 6ng mém, 6ng voi voi d€ dan bétong tGi vi tri do.

- Can truc thap dugc chon phai dap tng dugc cac yéu ciu ki thuat thi cong cong trinh: thi
cong dugc toan bo cong trinh, an toan cho ngudi va can truc trong lic thi cong, kinh t&€ nhét.

- C4c thong s6 dé lua chon can truc thép:

- Tai trong can nang: Q.

- Chiéu cao nang vat: H,

- Bdn kinh phuc vu 16n nhat: R,

9.5.1.Tinh khoi luong cdu ldp trong 1 ca:

- Theo tién do thi cong thi trong ngay 1am viéc nang nhét can truc phai van chuyén bétong cot
- 16i, van khuoén dam san, c¢6t thép dam san, bétong dam san cho cac phan doan khac nhau, do dé
can truc thap dugc chon phai c¢6 nang suat phit hop véi cac cong tac dién ra trong cuing ngay do.

- Bé tong dam, san: Q, = 91,35T (36,54m")

- Cot thép dam, san: Q, = 14,72T (LAy gia tri trung binh)
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- Véan khuon dam san: Q,, dién tich vdn khuon can dé thi cong ddm san cho mot tang 1a
1643m?, 14y trung binh thi dién tich van khuoén mot phan doan 410,75m?. Trong luong van khuon
14y trung binh 20 kG/m* = Q; =410,75x20 =8215kG = 8,215 T.

- Téng khoéi lugng cau lap trong mot ca: Q = Q; + Q, + Q; = 91,35 + 14,72 + 8,215 =
104,285(T).

- Stic truc yéu céu d6i véi mot 1an cau: Q*° = 5T, trong lugng bétong va thung chida véi dung
tich thung chon Vg, = 0,8m’.

9.5.2. Tinh chiéu cao ndng ha vit:

H* =H,+ H, + Hy + H, (m)

Trong do :

H,.: Chiéu cao ctia cong trinh; H,, = 34,9m

H,: Khoang an toan; H,, = Im

H,,: Chiéu cao cdu kién cau lap; H, = 2m

H,: Chiéu cao thiét bi treo buoc; H,=1,5m

Vay chiéu cao can thiét ctia can truc 1a :

H*=349+1+2+1,5=394 (m)

= B
)

il = H.,
&l I Ho
1
i
1
1
i
L :
M CONGTRINH | o
I Q
E <
1
1
¢ ]
1
1
I
1 |ablb 16500

Hinh 9.15: Xac dinh chiéu cao yéu cau caa can truc thap
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9.5.2.Tinh tdm véi cua can truc: R’

16500

50700

Hinh 9.16: Xac dinh tam véi cua can truc thap

2
-Xdc dinh khoang cdch dén hai diém xa nhat ¢ cic géc cong trinh: R, = \/ B+S ° +(%j
Trong do:
L = 54,6m: Chiéu dai ctia nha.
B = 16,5 m: Bé rong ctia nha.
S=r+by+b,+a=6+0,3+1,2+1,5=9m. Khoang céch tir tam quay clia can truc dén mép
cong trinh.

r = 6m: Khoang c4ch tir tAm cén truc t6i cdc di€ém tua clia cin truc trén nén.

b, = 1,2m: Chiéu rong ctia dan gido.

b, = 0,3m: Khoang cach tir gido dén mép cong trinh.

a = 1,5m: Khoang céch an toan.

2
Vay: R, > \/(?j + 16,5+9 *=35,95 m.

- Ta chon can truc thap c6 doi trong trén cao ma hiéu TOPKIT MD250 “matic” ctia hang
Potain.
9.5.3. Cac thong s6 ky thuat cua can truc:
- Chiéu cao nang 16n nhat: H ,,, = 59,8 m
- Tam v6i 16n nhat: R, = 50 m
- Trong luwgng nang: Q,...= 12 Tan, Q,,;,= 3,5 Tan.
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- Van t6c nang: V, = 60 m/phiit (1ay trung binh).
- Van toc quay: V, = 0,7 vong/ phiit .

- Van t6c di chuyén xe con: V., = 58 m/phiit .
Tinh nang lam viéc:

R(m) | 214 | 27 29 | 31 | 33 | 35 | 37 | 39 | 41 | 43 | 43.6 | 45 48

Q(T) 12 {107 | 98 | 9.1 | 84 |79 |74 | 69 | 65 | 6.1 6 6 6

9.5.4.Kiém tra nang sudt cva cdn truc thdp:
Ning suat tinh todn clia can truc chinh 13 nang suit d6 bétong ciia né va dugc tinh theo cong
thirc: N, = 7.N,.K, . K; (m*/ca)
Trong do:
- N, 12 ning suat k§ thuat d6 bétong cta can truc (m?/h)
- K, 1a hé s6 str dung can truc theo thoi gian. V§i can truc thap K, = 0,85.
- K; 12 hé s6 str dung theo mitc do khé d6 ctia két ciu:
K; =0,8 v6i san sudn
K; =0,75 v6i cot vach
Tinh nang suat k¥ thuat cta can truc thap:
Ning sudt k¥ thuat d6 bé tong chia cn truc tinh theo cong thiic:
N, = Q.n..K,
Trong do:
- Q 1a dung tich thung dung vita bétong: Q = 1,0m’.
- K;: Hé s6 str dung can truc theo stc nang khi lam viéc v6i ma hang ¢6 dinh, 1ay K, = 1.
- n,: 1a s6 chu ki do bétong trong 1 gid. n, = o0
ck
V6i T, 1a thoi gian 1 chu ki d6 bétong (phut): T , =T, + T,
- T, la thoi gian may lam viéc: Ty =T, + Ty, + T
S, 36,55

Toane = — = ——— =0,91(phuit
A/ 40 (phit)

(S, 1a khoang céach tir mat dat dén san mai S, = 35,35 + 1,2 = 36,55 (m)
T 12 = Thaneg= 0,91 (phiit)
Lo X 2x180°
quay * 'quay 0 0
360°xVv,, 360°x0,7
= T,=091+ 1,43 + 0,91 = 3,25 (phat).
- T, 1a thoi gian thi cong thli cong gébm: Thoi gian méc va thao cau, thoi gian trit vita bétong.
Lay T, = 2 pht.
= T, = 3,25 +2 =525 (phat).
=00 11 43(me)
T, 525
Vay: N, =Q N, .K,=0,8 x10,43 x1 = 9,144 (m’/ca).
- Nang sudt st dung can truc la:
N, =7.N, K, K; = 7x9,144 x0,85 x0,8 = 43,52 (m’/ca).
- Khoi lugng tuong tng la: Q = 43,52 x2,5 = 108,8(T/ca)

quay

T —1,43(phit) (Gi thiét quay 180°).
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Vay nang suit phuc vu ctia cin truc dam bao van chuyén vita bétong va cac vat tu khdc cung
cap cho qua trinh thi cong cong trinh.
9.6.Chon may dam, may tron va dé bé tong, nang suat cua ching
9.6.1.Chon mdy dam bétong:
9.6.1.1.Chon mdy dam dui.
Chon may dam dui phuc vu cong tac bé tong cot, 16i, dam.
Khoi lugng bétong cot, 16i can dam 16n nhat trong mot ca lam viéc la: 17,64 x2 =35,28
(m*/ca). Khéi lugng bétong dam, san: 66,67 (m’/ca).
Chon may dam dui loai: U-50, ¢ cac thong s6 ky thuat nhu sau :
+ Thoi gian dam bé tong: 30s
+ Ban kinh tac dung: 30 cm.
+ Chiéu sau 16p dam: 25 cm.
+ Ban kinh anh huéng: 60 cm.
Nang suat mdy dam xac dinh theo cong thic: N = 2.k.r,%.d.3600/(t, + t,).
Trong do :
1,: Ban kinh anh huéng ctia dam; r, = 60 cm = 0,6m.
d: Chiéu day 16p bé tong can ddm; d = 0,2 + 0,3m
t;: Thoi gian dam bétong; t, = 30 s.
t,: Thoi gian di chuyén dim; t, =6 s.
k: Hé s6 str dung k = 0,85
- Nang sudt lam viéc ctia may trong 1 gio:
N = 2 x0,85 x0,6* x0,25 x3600/(30+6) = 15,3 (m*/h)
- Nang suit lam viéc ctia may trong 1 ca:
N.,= 15,3x8 = 122,4m>/ca.
Thuc t€ thi cong can dung it nhat 2 may dam d€ phuc vu cho viéc dam bétong.
Vay dé dam bétong cot, vdch, 15i ta chon dang 2 mdy dam dui loai U-50.
9.6.1.2. Chon mdy dam ban.
Chon may dam ban phuc vu cho cong tac thi cong bé tong san.
- Khoi lugng thi cong bétong dam, sin mot ca 16n nhét 1a: 66,67 m”.
Chon may dam U7, ¢6 cac thong s6 k¥ thuat sau :
+ Thoi gian ddm mot cho: 50 (s).
+ Ban kinh tic dung ctia dam: 20 + 30 cm.
+ Chiéu day 16p dam: 10 + 30 cm.
+ Nang suat 5+ 7 m*/h, hay 28 + 39,2 m®/ca.
Vay véi khoi luong bétong 1a 66,67m?, ta chon 2 may ddm ban U7 dé phuc vu thi cong.
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9.6.2.Chon may tron vita va bé tong:
+ Khoi luong vira xay 1 ca:
Mot ca can thuc hién xay 25,54m’ tudng, theo dinh mic x4y tudng c 1m? twdng can 0,29 m
vira.
= Khoi luong vita x4y tudng trong 1 ca la: 25,54x0,29 = 7,4 m°.
+ Khai lugng vita 1at nén trong 1 ca:
Mbi ca lat 143m? nén, bé day vita 14t 1a 2cm
= Kh6i lugng vita ldt nén: 143 x0,02 = 2,86m’
+ Khoi lugng vita trat trong 1 ca:
Mot ngay trat 468 m?, bé day 16p trat 1a 1,5cm
= Khéi lugng vita trat trong mot ca 1a: 468x0,015=7 m’.
Vay téng khoi lugng vita cn tron trong mot ngay 1a: V=74 + 2,86 + 7 = 17,26(m?).
- Chon loai may tron vita SB — 97A c¢6 cac thong so k¥ thuat sau:
Bang 9.6: Thong so ky thuat may tron vita SB-97A

Céc thong so DPon vi Gia tri
Dung tich hinh hoc 1 325
Dung tich xuat liéu 1 250
Toc do quay Vong/phit 32
Cong suat dong co kW 5,5
Chiéu dai, rong, cao m 1,845%2,13%2,225
Trong luong T 0,18

- Tinh nang suat mdy tron vita theo cong thiic: N = V k,.n .k,

Trong do:

k,; = 0,75 hé s6 xuét liéu.

n: S6 mé tron thuc hién trong 1 gio: n= 3600 / T,,.

Co: Tu= tas vaot tuont tas =20 + 150 + 20 = 190 (s)

- S6 mé tron thuc hién trong 1 gio: n= 3600/190 = 19 (mé/h).

k,,= 0,88 1a h¢ s6 sir dung thoi gian.

Vay nang suat cia may tron la:

N = 0,325 x0,75 x19 x0,8 = 3,7 (m*/h)

- Nang suét 1 ca mdy tron duoc: N, = 8 x 3,7 = 29,6 (m’/ca).

Vay may tron vita SB —133 dam bao nang suat yéu cau.
9.6.3. Chon 6t6 chd bétong thuong phdam:

Chon xe van chuyén bétong loai SB - 92B c6 cédc thong s6 ki thuat sau:

+ Dung tich thang tron: q = 6 m?, 14y q,=5 m’

+ Ot6 co s6: KAMAZ - 5510.

+ Dung tich thung nuéc: 0,75 m®.

+ Cong suat dong co: 40 KW.

+ Toc do quay thung tron: (9 -14,5) vong/phuit.
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+ Do cao d6 vat lieu vao: 3,5 m.
+ Thoi gian d6 bé tong ra: t = 10 phit.
+ Trong luong xe (c6 bétong): 21,85 T.
+ Van toc trung binh: v = 30 km/h.
Gia thiét tram tron cach cong trinh 10 km. Ta c¢6 chu ky lam viéc cua xe:
Toc = Tanan + 2. Tengy + Tag + Tes -
Trong d6: T, = 10 phut; Tys= 10 phuit; T, = 10 phut.
Tepay= (10/30) x60 = 20 phuit.
— T, =10 +2 x20 + 10 + 10 = 70 (phit).
- S6 chuyén xe, 1 xe chay trong 1 ca: m = 8 x0,85 x60/T, = 8 x0,85 x60/70 = 6 (chuyén).
(0,85: Hé s6 str dung thoi gian.)
- S6 xe chd bétong can thiét 1a: n = 66,67/(5x6) ~ 3 (chiéc).
Dé dam bao viéc cung cip bétong cho qud trinh thi cong dugc lién tuc, can truc khong phai
cho doi thi ta chon 3 xe 6t6 dé van chuyén bétong, mbi xe chay 2 chuyén.
9.7.Ky thuat xay, trat, op lat hoan thién
Cong tdc hoan thién cong trinh bao gébm cac cong tdc: Xay tuong, 1ap khung ctra, dién nudc,
thiét bi vé sinh, trat tuong, lap tran, 14t nén, quét son.
9.7.1. Cong tdac xay tuong.
9.7.2.Cong tac trat.
9.7.3.Cong tdc ldt nén san.
9.7.4. Cong tac quét son.
9.8.An toan lao dong khi thi cong phan than va hoan thién
9.8.1.Dung lap, thdo dé dan gido
9.8.2.Cong tdc gia cong, lap dung coffa
9.8.3.Cong tdc gia cong lap dung cot thép
9.8.4.D0 va ddm bé tong
9.8.5.Bdo duiong bé tong
9.8.6. Thao do coffa

9.8.4. Cong tac lam madi
9.8.5.Céng tac xdy va hoan thién
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CHUONG 10

TO CHUC THI CONG
10.1.Lap tién do thi cong
10.1.3. Ldp tién do thi cong
10.1.3.1.Vai tro ciia ké hoach tién do trong san xudt xdy dung.

Lap k& hoach tién do la quyét dinh trudc xem qua trinh thuc hién muc tiéu phai lam gi, cach
lam nhu thé nao, khi nao 1am va nguoi nao phai lam céi gi.

K¢& hoach lam cho céc su viéc c6 thé xdy ra phai xdy ra, néu khong c6 k& hoach ¢6 thé chiing
khong xay ra. Lap k& hoach tién do 1a su du bao tuong lai, mac du viéc tién doan tuong lai 1a kho
chinh x4c, doi khi nim ngoai du kié€n ctia con ngudi, né c6 thé pha vd ca nhitng k& hoach tién do
tot nhat, nhung néu khong cé ké& hoach thi su viéc hoan toan xay ra mot cach ngau nhién hoan
toan.

Lap k& hoach 1a diéu hét sitc khé khian, doi héi nguoi 1ap k€& hoach tién do khong nhitng c6
kinh nghiém san xu4t xay dung ma con c6 hiéu biét khoa hoc du bdo va am tudng cong nghé san
xuat mot cach chi tiét, ty my va mot kién thic sau rong.

Chinh vi vay viéc 1ap k& hoach tién do chi€ém vai tro hét sic quan trong trong san xuit xay
dung, cu thé la:

10.1.3.2. Su déng gdp ciia ké hoach tién do vao viéc thuc hién muc tiéu.

Muc dich cua viéc 1ap k& hoach tién do va nhitng k& hoach phu trg 1a nham hoan thanh nhiing
muc dich va muc tiéu cua san xudt xay dung.

Lap k& hoach ti€n do va viéc kiém tra thuc hién san xudt trong xay dung 12 hai viéc khong thé
tdch 161 nhau. Khong c6 k& hoach tién do thi khong thé kiém tra dugc vi kiém tra c6 nghia l1a giit
cho cédc hoat dong theo ding tién trinh thoi gian bang cdch di€u chinh cdc sai 1éch so vdi thoi
gian da dinh trong tién do. Ban k& hoach ti€n do cung cap cho ta tiéu chuin dé kiém tra.

10.1.4. Cdn cit d€ ldp tong tién do.

- Ta cén ctr vao céc tai liéu sau:

+ Ban vé€ thi cong.

+ Qui pham ki thuat thi cong.

+ Dinh muc lao dong.

+ Tién do cta tling cong tac.

10.1.4.1. Tinh khoi luong cdc cong viéc:
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’ Dinh murc Nhu cau Ché Bién ché Thoé (‘%;Zn thi
N .| Khbi ~ - do
STT Cong tac Bonvi| yiong | G0 | GO 1 Neay | ca [ lam | Sé | S6 | Tinh |
cong | may cong may | viéc | nguoi | may | toan T lich
(cong) | (ca) i

1 2 3 4 5 6 7=5x4 | 8=6x4 | 9 10 | 11 12 13

1 | Cong tac chuan bi 25 5
2 | Thi cong ép coc 100m 5024 0.667 33.5 1 4 1 34 34
3 | Pao dat bang may 100m3 | 1448.84 0.5 | 0.461 72|  6.67 1 4 3 1.8 2
4 | Pao dat bang thi cong m3| 39244 0.77 302.178 1 30 10.07 10
5 | D6 bé tong 1ot day dai m3 | 44.106 1.8 79.39 1 13 6.1 6
6 | VK dai va giang mong 100m2 753.8 29.7 223.87 1 37 6.05 6
7 | Cot thép dai giang mong Tan| 20.78| 6.35 131.953 1 22 5.9 6
8 | Po BT dai, giang mong m3 2296 | 0.28 64.288 1 32 3.024 2
9 | Thao VK mong 100m2 | 753.8| 14.73 111.034 1 22 5.04 5
10 | Lap dat lan 1 100m3 | 1567.63 7.7 120.7 1 15 2.947 8
11 | Lap dat lan 2 100m3 | 273.65 7.7 21.07 1 7 3.01 3
12 | Cot thép cot+ 16i Tan| 12.93| 9.74 125.94 1 21 5.9 6
13 | Van khuon cot+16i 100m2 | 196.8 40 78.72 1 13 6.058 6
14 | Bé tong cot+1Bi m3| 18.42| 4.82 88.78 1 15 6 6
15 | Thao VK cot+5i 100m2 | 196.8 | 14.73 28.98 1 5 5.7 6
16 | Van khudén dam san 100m2 | 950.3| 325 308.847 1 28 11.03 11
17 | Cot thép dam san Tan 14.8| 9.17 135.716 1 12 11.3 11
18 | Bé tong dam san m3| 91.35| 256 233.856 3 30 2.5 3
19 | Thao van khudén ddm san | 100m2 |  950.3 | 14.37 136.558 1 17 8.03 8
20 | Van khuon thang bo m2| 11.39| 0.348 3.915 1 2 1.95 2
21 | Cbt thép thang bd Tan 039 | 9.17 3.576 1 3 1.192 1
22 | Bé tong thang bo m3 1.14| 256 2.92 1 3 0.97 1
23 | Thao VK cau thang bo 100m2 | 11.39| 14.37 1.636 1 2 0.8 1
24 | Bé tong chong tham m3| 1057 | 0.625 6.60625 1 6 1.101 1
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25 | Ngam nu6ce BT chong tham m2| 950.3| 0.005 4.75 1 4 3.171 3
26 | Lat gach 6 15 chdng nong m2| 42282 0.07 29.5974 1] 10 2.96 3
27 | Xay tuong chin mai m3 593| 0.64 3.7952 4 0.949 1
28 | Xay tuong m3| 2189| 0.4 140.096 1] 23 6.091 6
29 | Pién,nudc,khudn cira Cor;ﬁé 3094.74| 0.15 59.211 1] 10 5.921 6
31 | Trat tudng trong m2| 614.16| 0.15 92.124 1| 15 6.142 6
32 | Latnén m2| 394.74| 0.14 55.2636 1 9 6.14 6
33 | Son trong m2 | 614.16 | 0.066 40.5346 1 7 5.791 6
34 | Lép cira m2 30.7| 025 7.675 1 3 2.558 3
35 | Trat ngoai m2| 252.97 0.1 25.297 1 8 3.162 3
37 | Son ngoai nha m2| 25297 | 0.051 12.9015 1 5 2.58 3
40 | Don vé sinh m2| 394.74| 0.005 1.9737 1 2 0.987 1
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10.1.4.2. Thanh ldp tién do:
10.1.4.3. Piéu chinh tién do:

10.2.Thiét ké tong mat bang thi cong

Téng mit bang xay dung bao gdm mat bang khu dat dugc cip dé xay dung va cdc mat bang
lan can khac ma trén do6 bo tri cong trinh sé dugc xay dung va cac may moc, thiét bi xay dung,
cac cong trinh phu tro, cac xuong san xuit, cac kho bai, nha & va nha lam viéc, hé thong duong
giao thong, hé thong cung cap dién nudc... dé phuc vu qud trinh thi cong va doi séng ctia nhiing
nguoi truc ti€p thi cong trén cong truong

- Thiét k& t6t Téng mat bang xay dung s& gop phin dam bdo xay dung cong trinh ¢4 hiéu
qua, ding tién do, ha gia thanh xay dung, dam bao chit luong, an toan lao dong va vé sinh moi
truong.

- Dua vao téng mit bing kién tric ctia cong trinh va bang thong ké khéi lugng cc cong tac ta
tién hanh thiét k& tong mat bang thi cong cong trinh nhu sau:

Noi dung thiét k& téng mit béng:

- Dinh vi cong trinh xay dung

- Bo tri dudng giao thong: cong ra vao, bai do xe, quay xe...

- Cac thiét bi may méc xay dung: thang tai, may tron, dan gido ...

- Co s& khai thac nguyén vat liu (néu co)

- Co s& san xudt, dich vu ... phuc vu thi cong

- Thiét k€& kho bai.

- Thiét k& nha tam.

- He thong cung cap nude thi cong, sinh hoat, phong chita chdy no...

- Heé thong cung cép dién.
- Hé thong an toan lao dong, bao vé, vé sinh mdi truong.
Tinh to4n dua theo Gido trinh T6 chic Thi cong- NXB Xay dung 2000.
10.2.1.B6 tri mdy mdc thiét bi trén mdt bang
10.2.1.1 Can truc thdp
Ta chon loai can truc TOPKIT MD250 ding ¢6 dinh ¢6 d6i trong trén cao, can truc dat &
gifta, ngang cong trinh va c¢6 tdm hoat dong clia tay cin bao quat toan bo cong trinh, khoanh cach
tlr trong tam can truc t6i mép ngoai cta cong trinh dugc tinh nhu sau:
A =Ry/2 + 1+ 1y (m)
6day: Rg:chiéurong cua chan dé€ can truc R=4 (m)
1,7 : khoang cach an toan = 1 (m)
1y, : chiéu rong dan gido + khodng khong luu d€ thi cong 14,=1,2+0,5=1,7 (m)
= A=4/2+1+1,7=5(m)
Chon A =6m
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10.2.1.2 Vdn thdang
Van thang diung dé van chuyén cédc loai nguyén vat liéu c6 trong luong nho va kich thuée
khong 16n nhu: gach xay, gach oOp lat, vita xay, trat, cac thi€t bi vé sinh, thi€t bi dién nudc...B6 tri
van thang gan véi dia diém tron vita va noi tap két gach, & hai phia cta cin truc sao cho téng
khoang céch trung binh tir van thing dén cdc diém trén mat bang 13 nho nhat

10.2.1.3 B6'tri may tron bé tong,trén viia.

Vita xay trat do chuyén chd biang van thang tai nén ta bo tri may tron vita gdn van thang va

gan noi do cat.
10.2.2.Thiét ké duong tam trén cong truong

Pé didm bao an toan va thuan tién cho qud trinh van chuyén , vi tri dudng tam trong cong
truong khong can trd cong viéc thi cong , duong tam chay bao quanh cong trinh , dan dén cac
kho bai chita vat liéu. Truc duong tam cach mép cong trinh khoang 5,5 m

10.2.3. Thiét ké kho bdi cong truong
10.2.3.1. Kho Xi mdng (Kho kin):

Can ct vao bién phdp thi cong cong trinh, em chon gidi phdp mua Bétong thwong phdm tix
tram tron cta cong ty BT1. Tat ca khoi luong Bétong cac két cau nhu cot, dim, san, cau thang
clia tit ca cdc tang déu d6 bing cén truc va bé tong dugc cung cp lién tuc phuc vu cho cong tdc
dé be tong dugc tién hanh ding tién do. Do vay trén cong trudng cé thé han ché kho bai, tram
tron.

Dua vao cong viéc duge lap & ti€n do thi cong thi cac ngay thi cong can dén Xi mang la cac
ngay xay va trat tuong (Vira xi mang 75#).

Do vay viéc tinh dién tich kho Ximang dua vao cac ngay xay trat tang 2. Khoi luong xay la
Vi =219,6 m’; Vi =2277,12 m?*;

Theo Dinh muc du toan 1776-2007 (ma hiéu AE.22214 va AK.21224) ta c6 khoi lugng vita
xay la:

Vi =219,6 x0,31 = 68,1 m%; V g, o =2277,12 x0,017 = 38,71 m?;

Theo Dinh muic cap phoi vita ta ¢ lugng Xi mang (PC30) can du trit dd mot dot xay tuong la:
Qg = (68,1x92,8)+(38,71x6,12) = 6556,58 Kg = 6,56 Tan
Qu

max

- Tinh dién tich kho: F = a.

a =1,4-1,6: Kho kin

F :Dién tich kho

Q4 : Luong xi mang du trix

D,,..: Pinh mtc sap xép vat liéu = 1,3 T/m? (Ximang déng bao)

6,56
F=15x——=7,57 (m?
1 13 (m?)

Chon F =4x6 =24 m?
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10.2.3.2. Kho thép (Kho ho):

Luong thép trén cong trudng du trit dé gia cong va lap dit cho cdc két cau bao gébm: diic coc,
mong, dam, san, cot, cAu thang. Trong dé khoi luong thép dung thi cong Méng 1a nhi€u nhat (Q
= 36,21T). Mat khdc cong tac gia cong, lap dung cot thép méng tién do ti€n hanh trong 15 ngay
nén can thiét phai tap trung khoi luong thép san trén cong truong. Vay lugng 16n nhat can du tri
la: Q,=36,21T

Dinh mic cat chia thép tron dang thanh: D, = 4 T/m?

Tinh dién tich kho:
Q, 36,21
F= = —=9,01(m?
D 4 (m®)

Pé thuan tién cho viéc sip xép vi chiéu dai ciia thép thanh ta chon:
F=4x9m=36m’
10.2.3.3. Kho chita cot pha + Vdn khuon (Kho ho):

Luong Van khuon sir dung 16n nhat 1a trong cdc ngay gia cong lap dung van khuon dam san,
thang (S = 1643 m?). Van khuon cdu kién bao gom cdc tdm véan khuon thép (cdc tdm mat va
g6c), céc cay chong thép Lenex va da ngang, da doc bang gb. Theo ma hiéu KB.2100 ta c6 khoi
luong:

+ Thép tam: 1643x51,81/100 = 851,23 (kg) = 0,852 T

+ Thép hinh: 1643x48,84/100 = 802,44 =0,8 T

+ G6 lam thanh da: 1643x0,496/100 = 8,15 m®

Theo dinh mic cét chira vat liéu:

+ Thép tdm: 4 - 4,5 T/m?

+ Thép hinh: 0,8 - 1,2 T/m?

+ G6 1am thanh da: 1,2 - 1,8 m*/m?

Dién tich kho:

p= i 082,08 815 4 5im)
D aix 4 1 15
Chon kho chita Van khuon ¢6 dién tich: F =3x5,5 = 16,5 (m?) dé dam béo thuan tién khi x&p
cac cay chong theo chiéu dai.
10.2.3.4. Dién tich bdi chita cat (Lo thién):
Bai cdt thiét k&€ phuc vu viéc do Bt 16t méng, xay va trat tuong. Cdc ngay c6 khdi lugng cao
nhat 12 c4c ngay d6 bétong 16t méng.
Khéi luong Bétong mac 100# 1a: V= 44,106 m?, d6 trong 1 ngay.
Theo dinh miic ta c6 khéi luong cat vang: 0,5314 x44,106= 23,43 m°.
Tinh bai chia cét trong ca ngay do bétong.
Dinh mifc cat chita (d4nh dong bing thi cong) : 2m*/m? mat bing
Dién tich bai:
F :l,2x¥ =14,06 m?
Chon dién tich bai cat: F =15 m? dé dong hinh tron dudng kinh D= 4,4m; Chiéu cao d6 cét
h=1,5m.
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10.2.3.5. Dién tich bai chuwa gach vo + da dam (Lo thién):
Bai da thiét k& phuc vu viéc d6 Bt 16t méng.
Khoi luong Bétong mac 100# 1a: V= 44,106 m?, d6 trong ngay.
Theo Dinh miic ta ¢6 khdi luong gach v& dd dam: 0,936 x44,106 = 41,28 m>.
Tinh bai chia trong ca ngay d6 bétong.
Dinh mic cat chia (ddnh dong bing thi cong) : 2m*/m? mit bing
Dién tich bai:

F=12x —41’228 =24,77 m?

Chon dién tich bai d4: F =28 m?, d6 dong hinh tron dudng kinh D = 6m; Chiéu cao d6 da h
=1,5m.

Nhan xét: Cac bai chita cat va gach chi ton tai trén cong truong khoang 3 ngay (mot ngay
true khi d6 BT va dé trong hai ngay). Do vay trong sudt qua trinh con lai sit dung dién tich da
tinh toan duoc s dung lam bai gia cong coppha, gia cong cot thép cho cong trudng.

10.2.3.6. Dién tich bai chita gach (Lo thién):

Khéi lugng gach xay cho céac tang 2-11 gan nhu nhau, bai gach thi€t k&€ cho cong tac xay
tuong

Khoi lugng xay la V,,, =219,6 m’; Theo Pinh mic du todn XDCB 1776-2005 (mi hiéu
AE.22214) ta c6 khoi lugng gach la: 550¥x219,6 = 120780 (vién.)

Do khoi luong gach kha 16n, du kién cung cdp gach lam 5 dot cho cong tic xay mot tang,
mot dot cung cép la:

Qg = 120780/5 = 24156 (vién)

DPinh miic xép: D,,,, = 700v/m?

24156

max

Dién tich kho: F =1,2x = 44,41 (m?)

Chon F =48 m?, b6 tri thanh 2 bdi xung quanh cén truc thap thuan tién cho viéc van chuyén
lén cac tang tir hai phia.
Méi bii c6 F’= 6x4 m = 24 m?. Chiéu cao xép h=1,5m
10.2.4. Thiét ké nha tam
10.2.4.1. 86 luong cdn bo cong nhdn vién trén cong truong :
S0 cong nhdn xdy dung co bdn truc tiép thi cong :
Theo biéu dé téng hop nhan luc,s6 ngudi 1am viéc truc tiép trung binh trén cong trudng:
A = A, =80 cong nhan
S6 cong nhdn lam viéc ¢ cdc xuong phu tro :
B =K%.A =0,25x80 = 20 cong nhan
(Cong trinh xay dung trong thanh pho nén K% = 25% = 0,25).
S6 cdn bo cong nhdn ky thudt :
C=6%.(A+B) = 6%.(80+20) = 6 nguoi
S6 cdn bo nhdn vién hanh chinh :
D = 5%.(A+B+C) = 5%.(80+20+6) = 6 nguoi
S6 nhdn vién phuc vu(y té, dn trua) :
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E = S%.(A+B+C+D) = 6%.(80+20+6+6) = 7 nguoi
(Cong truong quy mo trung binh, S%=6%)
Tong s6 cdn bé cong nhdn vién cong truong (2% dau 6m, 4% xin nghi phép):
G = 1,06.(A+ B+ C+ D+ E) =1,06.(80+20+6+6+7) = 126 ngudi

10.2.4.2. Cdn cit tiéu chudn nha tam trén cong truong:
Nha bao vé (2 nguoi): 2x10 = 20 m?
Nha chi huy (1 nguoi): 15 m?
Tramy t&: A,.d = 56x0,04 = 2,24 m?. Thiét k& 10 m*
Nha & cho cong nhan: 56 x1,6 = 89,6 m?. Thiét k& 100 m?
Nha tim: 4x2,5 =10 m*(2 phong nam, 2 phong nif)
Nha Vé sinh: 4x2,5=10 m? (2 phong nam, 2 phong ni)
Cac loai lan trai che tam:
Lan che bai dé xe CN (Gara): 30m*
Lan gia cong vat lieu (VK, CT): 40 m*
Kho dung cu: 12m?
10.2.5. Tinh todn dién cho cong truong
10.2.5.1. Dién thi cong:
Can truc thap TOPKIT POTAIN/23B: P=32 KW
Mady dam dui U21 - 75 (2 may): P= 1,5x2 =3 KW
May dam ban U7 (1 may): P= 2,0 KW
May cua: P= 3,0 KW
Mady han dién 75 Kg: P =20 KW
May bom nuéc: P= 1,5 KW
10.2.5.2.Dién sinh hoat:
bién chiéu sang cac kho bai, nha chi huy, y t&€, nha bao vé cong trinh, dién bao vé ngoai nha.
10.2.5.2.1. Dién trong nha:
Bang 10.1: Bang thong ké kién chi€éu sang trong nha

el Dinh miic Dién tich P
TT Noi chiéu sang (Win?) (m?) W)
1 Nha chi huy - y t&€ 15 15+10 375
2 Nha bao vé 15 20 300
3 Nha nghi tam ctia cong nhan 15 100 1500
4 Ga-ra xe 5 30 150
5 Xuodng chita VK, c6t thép, Ximang 5 22,5424+16,5 315
6 Xuong gia cong VL (VK, CT) 18 40 720
7 Nha vé sinh+Nha tim 15 20 300
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10.2.3.2.2. Dién bdo vé ngoai nha:
Bang 10.2: Bang thong ké kién chiéu sang bén ngoai nha

T Noi chiéu sdng Cong sudt
1 Duong chinh 6 x 50 W =300W
3 Cac kho, 14n trai 6x75W =450W
4 Bon géc téng mit bing 4 x 500 W = 2.000W
5 beén bao vé cac géc cong trinh 8x75W =600W

Tong cong sudt ding:

P= 1,1_(2 Kby 5 Ko e +zk3.p3+zk4p4j

cosg o7

Trong do:

+ 1,1: Hé s0 tinh dén hao hut dién ap trong toan mang.

+ cos ¢ : Hé s6 cong sudt thi€t ké cua thiét bi

Lay cos¢g = 0,68 doi v6i may tron vita, bétong

cos ¢ = 0,65 d6i v6i may han, can truc thap.

+ ki, ky, ks, k,: Hé s0 str dung dién khong diéu hoa.
(k,=0,75;k,=0,70; k;=0,8; k, = 1,0)
+ > P 22, Py 2. Py Y, P, 1 tong cong sudt cdc noi tiéu thu clia cdc thiét bi tiéu thu dien

truc ti€p, dién dong luc, phu tai sinh hoat va thap sang.

Ta c6: PT, = 0.7.20 2154 KW;
0,65

P = 0,7.(32+3+2+3+15) _ 44,69 KW: P', = 0;
0,65
pr - 08(0.24+018+1875+015+031+072+03) +1.(03+045+2+06) _ o5 yyy

1

Téng cong sudt tiéu thu: PT =1,1.(21,54 +44,69 +0 +6,25) = 79,73 KW.
Cong sudt can thiét cua tram bién thé:

Pt 7973

—— =1139KVA
cosp 0,7

S=

Nguon dién cung cap cho cong trudng 14y tir nguon dién dang tai trén ludi cho thanh pho.

10.2.5.3. Tinh ddy dan:

+ Chon ddy dan theo d¢ bén :

Pé dam bao day dan trong qud trinh van hanh khong bi tai trong ban than hodc anh hudng
clia mua bao lam dit day gay nguy hiém, ta phai chon day dan c6 tiét dién du 16n. Theo quy dinh
ta chon tiét dién day dan d6i véi cdc trudng hop sau (Vat liéu day bang dong):

Day boc nhua cdch dién cho mang chiéu sdng trong nha: S = 0,5 mm?

Day boc nhua cich dién cho mang chiéu sdng ngoai trdi: S =1 mm?

Day noi c4c thiét bi di dong: S =2,5 mm®.

Day noi c4c thiét bi tinh trong nha: S = 2,5 mm?.
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+ Chon tiét dién ddy ddn theo diéu kién on dp:

*Doi v6i dong san xudt (3 pha): S = 100.XP.J/(k.V2.[Au])

Trong d6: TP =79,73 KW: Cong sudt truyén tai tdng cong trén toan mang

1: chiéu dai dudng day, m.

[Au): ton thét dién dp cho phép, V.

k: hé s6 ké dén anh hudng ctua day dan

V,: dién thé day dan,V.
10.2.5 4. Tinh todn tiét dién ddy dan tir tram dién dén ddu nguon cong trinh:

Chiéu dai day dan: 1 =100m.

Tai trong trén 1m duodng day (Coi céc phu tai phan bé déu trén duong day):

q=79,73/100 = 0,8 KW/m.

Téng mo6 men tai: XP.1 = q.I*/2 = 0,8x100%/2 = 4000 KWm

Duing loai day dan dong = k =57

Tiét dién day dan véi [Au] = 5%

S =100x4000x10°/(57x380*x0,05) = 972 mm®.

Chon day dan déng c6 tiét dién S = 1000 mm?. Pudng kinh day d=36 mm
10.2.5.5. Tinh todn tiét dién ddy dan tir tram ddau ngudn dén cdc mdy thi cong:

Chiéu dai day dan trung binh: 1 = 80m.

Téng cong suét st dung: =P = 1,1.(P",+ P',) = 1,1x(21,54+44,69) = 72,85 KW.

Tai trong trén 1m duong day (Coi cac phu tai phan bo déu trén duong day):

q=72,85/80=0,91 KW/m.

Tong mo men tai:

>P.1=q.l%2=0,91.80%2=2912 KW.m

Dung loai day dan dong =k =57

Tiét dién day dan véi [Au] =5%

S =100x2912x10°/(57x380*x0,05) = 566 mm®.

Chon day dan c6 tiét dién S = 615 mm?. Dudng kinh day d = 28 mm.
10.2.5.6. Tinh todn ddy dan tir tram ddau nguon dén mang chiéu sang:

Mang chiéu sang 1 pha (2 day déan)

Chiéudai day dan: 1 = 100m (Tinh cho thiét bi chi€u sdng xa nhat)

Tong cong sudt st dung P = P, = 6,25 KW

Tai trong trén 1m duong day (Coi cac phu tai phan bo déu trén duong day):

q = 6,25/100 = 0,0625 KW/m.

Tong mo men tai:

>P.I = q.I*/2= 0,0625x100%/2 = 312,5 KW.m

Dung loai day dan dong =k =57

Tiét dién day dan vé6i [Au] =5%

S =100x312,5x10%/(57x380°x0,05) = 76 mm?.

Chon day din c6 tiét dién S = 103 mm?. Pudng kinh day d = 12 mm
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10.2.6. Tinh toan nudc cho cong truong
Nguoén nude 18y tir mang cip nudc cho thanh pho, cé duong 6ng chay qua vi tri XD ctia cong
trinh.
10.2.6.1. Xdc dinh nudc ding cho sdn xudt:
Do qud trinh thi cong cdc bo phan ctia cong trinh dung Bétong thuong phdm nén han ché viéc
cung cip nudc.
Nuéc diing cho SX dugc tinh v6i ngdy tiéu thu nhiéu nhat 1a ngay dé Bétong 16t méng.

12> A )
Q= 33600 K, (I/s); Trong do:

A;: doi tuong dung nuéce thir i (I/ngay)..

K, = 2,25 H¢ s6 sir dung nuéc khong diéu hoa trong gio.

1,2 Hé s6 xét t6i mot so loai diém dung nudc chua ké dén
Bang 10.3: Khoi luong nuée dung cho san xuat

] ' . ) A,
T Cdc diém dung nudc Pon vi K.lugng/ngay Dinh miic (lingay)
1 Tron Bétong 16t mong m’ 44,106 300 1/m? 132318
> Ai = 13231,8 (1/ngay)
1,2x13231,8
=2 EX2983L0 0 551(1 /s
< 8x3600 (179)

10.2.6.2. Xdc dinh nuoc dung cho sinh hoat tai hién truong:
Dung an udng, tim rtra, khu vé sinh...

N B
:L_K 1
Q= 53600 s M

Trong do:

Niax: S0 cOng nhan cao nhét trén cong truong (N, = 146 nguoi).
B = 20 I/ngudi: tiéu chuan dung nudc cta 1 ngudi trongl ngady & cong trudng.
K, : H¢ s6 st dung khong diéu hoa gio (K, = 2)
Q, - 146x20x 2
> 8x3600
10.2.6.3. Xdc dinh nuoc dung cho sinh hoat khu nha o :
Dung giita liic nghi ca, nha chi huy, nha nghi cong nhan, khu vé sinh...

~0,195(1 / s)

Nc.C
= K. K /s
N 243600 ° ™ @)
Trong dé :

N.: S6 cong nhan & khu nha & trén cong truong (N, = 80 nguai).
C = 50 I/ngudi: tieu chuin dung nudc cta 1 ngudi trongl ngay-dém & cong trudng.
K, : Hé so sir dung khong diél\l hoa gio (K, = 1,8)
K, : H¢ s0 sir dung khong diéu hoa ngay (K, = 1,5)
80x50

= 0X9) 18x15-00875(1/s
Q= Sax3s00 8> (i7s)
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10.2.6.4. Xdc dinh luu luong nudc ding cho citu hod:
Theo quy dinh: Q,=351/s
Luu luong nudc tong cong:
Q,=5/s) > (Q, + Q, +Q3) = (0,551 +0,195+ 0,875) = 0,834 (1/s)
Nén tinh: Qréng = 70%.[Q; + Q, + Q5] + Qq
Qréng = 0,7x0,834 + 5 = 5,58 (I/s)
Puong kinh 6ng dan nude vao noi tiéu thu:
D= \/4.Q.1000 =\/4><5,58><1000
TN 3,1416x1,5

Van toc nudc trong 6ng c6: D = 75mm la: v= 1,5 m/s.
Chon duong kinh 6ng D = 75mm.
10.3.An toan lao dong va vé sinh moéi truong
10.3.1.Mot 5o bién phdp an todn lao dong va vé sinh moi truong trong thi cong.
Trong moi phan cong tac ta déu dé cap dén cong tic an toan lao dong trong qua trinh thi

=68,82 (mm)

cong cong tac d6. 6 phan nay ta chi khai quat chung mot s6 yéu cau vé an toan lao dong trong
thi cong.
10.3.1.1.Bién phdp an toan khi do bétong

- Can kiém tra, neo chéc can truc, thing tai dé dam bao do 6n dinh, an toan trong trudng hop
bat loi nhat : khi c6 gi6 16n, bao, ..

- Truéc khi sir dung cn truc, thing tai, may moc thi cong can phai kiém tra, chay thir dé
tranh su co xay ra.

- Trong qua trinh may hoat dong can phai c6 can bo k¥ thuat, cic bo phan bao vé giam sat,
theo doi.

- Bé tong, van khuon, cot thép , gido thi cong, gido hoan thién, cot chong, .. trudc khi cau
lén cao phai dugc budc chic chin, gon gang. Trong khi cdu khong cho cong nhan lam viéc
trong ving nguy hiém.

10.3.1.2.Bién phap an toan khi hoan thién.

- Khi xay, trat tuong ngoai phai trang bi day du dung cu an toan lao dong cho cong nhan
lam viéc trén cao, dong thoi phai khoanh viing nguy hiém phia duéi trong viing dang thi cong.

- Dan gido thi cong phai neo chic chin vao cong trinh, lan can cao it nhat 1a 1,2 m; néu can
phai budc day an toan chay theo chu vi cong trinh.

- Khong nén chit qua nhiéu vat liéu 1én san cong tac, gido thi cong tranh qua tai.
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10.3.1.3.bién phdp an toan khi si dung mdy
- Thuong xuyén kiém tra mdy méc, hé thong neo, phanh ham day cép, day cau. - C4c thiét
bi dién phai c6 ghi chi can than, c6 vo boc cach dién.
- Tru6c khi sir dung may moéc cin chay khong tai dé ki€ém tra kha nang 1am viéc.
- Can truc thdp, thang tai phai duoc kiém tra 6n dinh chong lat.
10.3.2. Cong tdc vé sinh moi truong
- Luon c6 gang dé cong trudng thi cong gon gang, sach s&, khong gay ti€ng 6n, bui bam
qua mtic cho phép.
- Khi d6 beé tong, trudc khi xe chd bé tong, may bom bé tong ra khoi cong trudng can duoc
vé sinh sach s€ tai voi nudc gan khu vuc ra vao.
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