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BO GIAO DUC VA PAO TAO
TRUONG PAI HOC QUAN LY VA CONG NGHE HAI PHONG

NHIEM VU BE TAI TOT NGHIEP
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Nganh : Xay dung dan dung va cong nghiép

Tén dé tai: Truong THPT Bic Dong Quan — Théi Binh



NHIEM VU DPE TAI

1. Noi dung va cac yéu cau cin giai quyét trong nhiém vu dé tai tét nghiép



CAN BQ HUONG DAN PE TAI TOT NGHIEP

Ho va tén : TRAN ANH TUAN
Hoc ham, hoc vi : Thac s§
Co quan céng tac  : Truong Pai hoc Quan ly va Céng nghé Hai Phong

Noi dung hwéng dan:

Pé tai tot nghiép duoc giao ngay ..... thang .... nim 20. ..

Y&u cau phai hoan thanh xong trudc ngay ..... thang .... nam 20...

Da nhan nhiém vu BPTTN ba giao nhiém vu DPTTN

Sinh vién Gidang vién hwéng dan

Hdi Phong, ngay thang nam 20....
HIEU TRUONG



CONG HOA XA HOQI CHU NGHIA VIET NAM
Poc l1ap — Tw do — Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
(PHAN KET CAU)

HO VA TN QIANG VIBN: ..ottt

PON VI CONG TAC: ..ot re s

2. Panh gia chat lwong ciia d6 an (so véi ndi yéu cau da dé ra trong nhiémvuy
P.T. T.N trén cac mat ly luan, thuc tién, tinh toan so liéu...)

3. Y kién caa giang vién hwéng din tét nghiép

Pugcbaové [ | Khongduocbiaové [ | Piémhudngdan | ]

Hdai Phong, ngay ... thang ... nam ......

Giang vién hwéng din



CONG HOA XA HQI CHU NGHIA VIET NAM

Poc 1ap — Tw do — Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
(PHAN THI CONG)

HO VA TN QIANG VIBN: ..ottt

PON VI CONG TAC: ..ot re s

5. Panh gia chat lwong ciia d6 an (so véi ndi yéu cau da dé ra trong nhiémvu
P.T. T.N trén cac mat ly luan, thuc tién, tinh toan so liéu...)

6. Y kién caa giang vién hwéng din tét nghiép

Pugcbaové [ | Khongduocbiaové [ | Piémhudngdan | ]

Hdai Phong, ngay ... thang ... nam ......

Giang vién hwéng din



LOI CAM ON

Trong nhiing nim gan ddy clung v&i sy phat trién ciia dat nudc, nganh xay
dung ciing theo da phat trién manh mé. Trén khip céc tinh thanh trong ca nudc cac
cong trinh méi moc 1én ngay cang nhiéu. D6i véi mot sinh vién nhu em viée chon dé
tai t6t nghiép sao cho phu hop voi sy phat trién chung cta nganh xay dung va phu
hop véi ban than 1a mot van dé quan trong.

Véi su dong ¥ va hudng dan cua thdy gido TRAN ANH TUAN, thay gido
NGO PUC DUNG em d4 chon va hoan thanh dé tai: TRUONG THPT Bic Pong
Quan — Tinh Thai Binh . Pé hoan thanh dugc d6 an nay, em da nhan duoc su gitp
dd nhiét tinh, sy hudng din chi bao nhiing kién thirc can thiét, nhiing tai liéu tham
khao phuc vu cho d6 an ciing nhu cho thuc té sau nay. Em xin chan thanh bay to long
biét on sdu sic ctia minh d6i véi sy giup d& quy bau d6 cua cac thay. Ciing qua day
em xin dugc to 10ng biét on dén ban lanh dao truong Pai Hoc Quan Ly & Cong
Nghé Hai Phong, ban lanh dao khoa XAy Dung, tit ca cc thay co gido dé truc tiép
cling nhu gian tiép giang day trong nhig nam hoc vira qua.

Bén canh su giup d& cua cac thiy cb 1a su giup d& cua gia dinh, ban bé va
nhimng nguoi than ¢4 gop phan gitip em trong qua trinh thyc hién do an cling nhu sudt
qua trinh hoc tip, em xin chan thanh cdm on va ghi nhan sy gitp do do.

Qua trinh thyc hién d6 4n tuy da cd ging hoc hoi, xong em khong thé tranh
khoi nhing thiéu sot do tdm hiéu biét cling han ché va thiéu kinh nghiém thuc té, em
rat mong nhan duoc sy chi bao thém cia cc thy ¢ dé kién thirc chuyén nganh cua
em ngay cang hoan thién.

Mot 1an nita em xin bay t6 1ong kinh trong va biét on sdu sic toi toan thé cac
thay co gido, nguoi di day bao va truyén cho em mdt nghé nghiép, mot cach séng,

huéng cho em trd thanh mot ngudi lao dong chan chinh, c¢6 ich cho dat nudec.
Em xin chan thanh cam on!
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TRUONG PAI HOC QUAN LY VA CONG NGHE HAI PHONG
KHOA XAY DUNG

PHAN 1
KIEN TRUC (10%)

NHIEM VU THIET KE:
- CHINH SUA MAT DUNG, MAT BANG, MAT CAT

GIAO VIEN HUONG DAN : ThS Trian Anh Tuén
SINH VIEN THUC HIEN : Hoang Vin Diic

MA SINH VIEN : 1712208002

LOP : XD2101D



1: Giéi thiéu vé cdng trinh:
1.1 — Vi tri xay dung cong trinh, dic diém kién tric:

- Cong trinh “TRUONG THPT BAC PONG QUAN — THAI BINH ”, duoc xay
dung tai Tinh Thai Binh

- Cong trinh gdm 6 tang, cong trinh dang chir nhat c6 chiéu dai cac canh la (10,6 x
63,25)m, cbng trinh c6 hinh khoi, kién trac don gian,dap ung day di cong nang sir
dung.

- Cong trinh c6 téng‘chiéu cao tir code 0,00 dén code dinh méi 14 25 twong duong
25 (m), chiéu cao cac tang la 3,8(m).

1.2 — Chirc nang cua cong trinh:
Pit nude ta dang trong thoi ky d6i méi, d6 va dang ngay cang phat trién manh mé
vé moi mit dé dit nude sanh vai cing cic cudng qudc nam chau. Do d6 viée di
cung no 13 cac co so ha ting ciing da va dang dugc phat trién, xdy dung méi. Cong
trinh “ TRUONG THPT BAC PONG QUAN — THAI BINH ” ngoai viéc mé rong
khong gian moi truong hoc tap cho cac hoc sinh thi cong trinh cling dugc xay dung
cung véi su phat trién cta dat nude.

Yéu cau co ban ciia cong trinh:

Cong trinh thiét ké cao tang, kién tric dep mang tinh hién dai, tinh bén viing cao.
Pap tmg yéu cau sir dung va quy hoach tinh trong tuong lai.
BO tri thang bo day du dam bao giao thong thuan tién va yéu cau thoat hiém.

Bo tri day du thiét bi ¢o6 lién quan nhu dién, nudc, ctru hoa, vé sinh va an ninh.

1.3 — C&c gidi phap kién truc:
1.3.1 — Gidi phap mat bang:

- Cong trinh gom c6 6 ting ndi, c6 mat bang dién hinh giéng nhau, hé két cau
khung bé tong c6t thép toan khoi.

- Cac phong dugc b tri dam bao cong nang sir dung, khong gian giao thong
theo phuong ngang duogc bd tri hop 1y tao nén sy thong thoang cho cong trinh. Tt
ca cac phong déu duoc chiéu sang ty nhién tot. Khong gian giao thong theo
phuong dtng duoc giai quyét nho sy bd tri hop 1y cau thang bo.

Cong trinh c6 bo tri hop voi chita chdy & moi sanh cau thang cua tung tang.



Cong trinh str dung hé thdng bao chay tu dong, cac ting déu co hdp ciru hoa, binh

khi dé chita chay kip thoi khi c6 su ¢ xay ra.

1.3.2 — Giai phap mat dung:
- Ta chon giai phap duong nét kién trac thang két hop véi vat liéu kinh tao nén
nét kién trac hién dai phu hop véi tong thé canh quan xung quanh.
- Giao thong theo phuong dimg duogc giai quyét boi viée bd tri thang bo dam

bao thuén tién giao thong theo phwong dimg giita cac tang

1.3.3 — Gidi phéap thong gid va chiéu sang:

- Cong trinh duoc thiét ké hé théng thong gié nhan tao theo kiéu diéu hoa trung
tam duoc dat ¢ tang mot. Tur ddy cac hé thong dudng ong toa di toan bo ngdi nha
va tai tung khu vuc trong mot téng c6 b0 phan diéu khién riéng.

- Tan dung cau thang lam giai phap thong gi6 va tan nhiét theo phuong dung.

- Két hop chiéu sang ty nhién va chiéu sang nhan tao.

- Chat luong mdi truong sang lién quan dén viéc loai trir su chéi loa, khong
gian va hudng anh sang, ty 1€ do choi ndi that va dat duge su thich ung tdt cuia mat.

- Chiéu sang nhén tao cho cong trinh gdm c6: hé thong dén dudng, dén chiéu
sang phuc vu giao thong. Trong cong trinh sir dung hé dén tuong va dén 6p tran.

C6 bo tri thém dén ¢ ban cong, hanh lang, cau thang.

1.3.4 — Hé théng dién & nuéc:

- Nguén nuée duoc ldy tir hé théng cip nudc cua thanh phd, dap tmg du voi
nhu cau sir dung. Toan bo hé thong thoat nudc phai qua tram sir Iy nude thai.

- H¢ théng nude ciu hoa dugce thiét ké riéng biét gém mot tram bom tai tﬁng
mot, hé théng dudng 6ng riéng di toan bo ngdi nha. Ngudn dién cung cap cho cong
trinh duoc léy tor mang dién cua thanh phé qua tram bién thé va phan phéi dén cac
tang bang ddy cap boc tri hoic dong. Ngoai ra con c6 mot may phat dién du phong

dé du phong dé cha dong nhitng luc mat dién.

1.3.5 — Hé thang cdp, thodt nwéc, Va xit Ii nwdc thdi:

a. Hé thong cdp nwée sinh hoat:



Nudc tir hé thdng cdp nude duge chuyén qua dong hod tong va qua hé théng may
bom dit ¢ phong k¥ thudt nudc tai ting ham dé gia ting ap luc nudc st dung.
Nudc tir bé duoc dua di cac ting dam bao ap luc nude cho phép, diéu hoa luu
lwgng va phan phéi nude cho cong trinh theo so dd phan ving va diéu ap.

b. Hé thong thodt nude:
Nudc thai sinh hoat, nudc mua duoc thu vao sé nd, cac 6ng dan dua qua hé théng
xtt Iy so bo réi méi dua vao hé théng thoat nudc huyén.

C. Hé thong xit Iy rdc thi:

Rac thai dugc gom & tang 1 161 dugc dua tdi khu xur Iy rac cua huyén.

1.3.6 — Hé thang citu hoa:
a. Hé thong bdo chdy
Thiét bi phat hién bao chay dugc bd tri & mdi ting va mdi phong, & hanh lang
hodc sanh ctia mdi ting.
b. Hé thong ciru hod
Nudc: Puge 1y tir bé ngdm va cac hong ctru hoa cta khu vue. Cac dau phun nudc
duogc bd tri & timg ting, & timg phong déu bd tri cac binh ctru chay kho.
C. Hé thong chong sét
Cong trinh duoc thiét 1ap hé théng chdng sét bang thu 16i chong sét trén mai
dam bao an toan cho cong trinh, thiét bi va con nguoi.
- Tru d& kim thu sét 1am bang sét trang kém duodng kinh 60mm, dai 2m, duoc lap
dat trén ndc cong trinh.
- Day dan nbi tir cot chong sét xudng dat 1am tir ddy dong
- Thiét bi tiép dat phai dugc chon & mot do sau nhat dinh dudi long dat va phai

tiép xuc tét voi mat dat dé dan diing dién khi b sét danh.



TRUONG PAI HOC QUAN LY VA CONG NGHE HAI PHONG
KHOA XAY DUNG

PHAN 2
KET CAU (45%)

NHIEM VU THIET KE:
- THIET KE SAN TANG 3
- THIET KE KHUNG TRUC 6
- THIET KE MONG KHUNG TRUC 6

GIAO VIEN HUONG DAN : ThS Tran Anh Tuén
SINH VIEN THUC HIEN : Hoang Vin Dirc

MA SINH VIEN : 1712208002

LOP : XD2101D



CHUONG 1
LUA CHON GIAI PHAP KET CAU

1.1. Khai quét chung
Xuat phat tir dic diém cong trinh 1 khdi nha nhiéu tang, chidu cao cong trinh 16n,
tai trong tac dung vao cong trinh twong ddi phirc tap. Nén can c6 hé két cau chiu
hop 1y va hiéu qua. C6 thé phan loai cac hé két cau chiu luc nhu sau:
+ Nhom cac hé co ban: Hé khung, hé tuong, hé 161, hé thép
+ Nhom cac hé hon hop: Pugc tao thanh tir sy két hop gitra hai hay nhiéu hé co

ban trén.

1.1.1. Hé khung chiu luc
Hé két cau thuan khung c6 kha ning tao ra cac khong gian 16n, linh hoat thich
hop vai cac cong trinh cong cong. C6 so dd lam viée 16 rang nhung lai ¢ nhugc
diém 1a kém hiéu qua khi chiéu cao cong trinh 16n, kha ning chiu tai trong ngang
kém, bién dang 16n. Trong thuc té két ciu thuan khung BTCT duoc sir dung cho
cac cong trinh c6 chiéu cao 20 tang v&i cap phong chong dong dat < 7, 15 tang
d6i voi nha trong ving c6 chan dong dong dat dén cap 8 va 10 tang ddi véi cap 9.

1.1.2. Hé két cau vach va 16i ctrng chiu lre
Heé két ciu vach cing co thé duge b tri thanh hé thong thanh mot phuong, hai
phuong hoic lién két lai thanh cac hé khong gian goi 1a 16i cing. Pic diém quan
trong cta loai két ciu nay 1a kha ning chiu luc ngang t6t nén thuong duoc sir
dung cho céac cong trinh ¢ chiéu cao trén 20 tang.

1.1.3. Hé két cau khung - giing (Khung va vach cirng)
Hé két cu khung giang (khung va vach cimg) duoc tao ra bang su két hop hé
théng khung va hé thong vach ctng. Hé théng vach cimg thuong duoc tao ra tai
khu vyc cau thang bg, cau thang may. Hai hé théng khung va vach duoc lién két
v6i nhau qua hé két cau san trong trudng hop nay hé san lién khbi cé y nghia rat

16n. Hé khung chu yéu duoc thiét ké dé chiu tai trong thang dimg.

1.2. Giai phap két cau cong trinh
1.2.1. Phén tich lya chon gii phap két cau chiu lwe chinh



Cong trinh can thiét ké c6: Dién tich mat bang tuwong ddi 16n, mit bang dbi xing,
hinh dang cong trinh theo phuong dirg don gian khong phure tap.
Dua vao cac dit diém co thé cua cong trinh ta chon hé két cdu chiju luc chinh cta
cong trinh 1a hé khung BTCT chiu luc.
1.2.2. Phén tich lwa chon gidi phap két ciu san nha
Trong cong trinh hé san c6 anh hudng rat 1on t6i sy 1am viée khong gian cua két
cau.
Ta xét cac phuong an san sau:
a) San swon toan khoi

CAu tao bao gém hé dAm va ban san.

Uu diém:
Tinh toan don gian,chiéu day san nho nén tiét kiém vat liéu,do vay giam tai do
tinh tai san. Hién nay dang duoc sir dung pho bién & nudc ta.

Nhueoe diém:
Chiéu cao dam va do vong cua ban san rat 1on khi vuot khau do 16n, dan dén
chiéu cao tdng ctia cong trinh 16n nén gay bat lgi cho két cau cong trinh khi chiu
tai trong ngang va khong tiét kiém chi phi vat liéu.

b) San 6 co

CAu tao gdbm hé dam vudng goc voi nhau theo hai phuong, chia ban san thanh céc
6 ban ké bdn canh ¢ nhip bo.Phu hop cho nha c6 h¢ théng ludi cot vuodng.

Uu diém:
Tiét kiém duogc khong gian sir dung va c6 kién trac dep, thich hop véi cac cong
trinh yéu cau tham my cao va khong gian st dung 16n.

Nhuwoc diém:

Khong tiét kiém, thi cong phirc tap.

¢) San khong dim (san nam)
CAu tao gém cac ban ké truc tiép 1én cot. PAu cot lam mil cot dé dam bao lién két
chéc chan va tranh hién tuong dam thung ban san. Phu hop v6i mat bang c6 cac 6

san co kich thudc nhu nhau.



Uu diém:
- Chiéu cao két cdu nhé nén gidam duoc chiéu cao cong trinh. Tiét kiém duoc
khong gian sir dung
- Thich hop véi nhitng cong trinh c¢6 khau do vira (6 + 8 m) va rat kinh té véi
nhitng loai san chiu tai trong >1000 (kG/m?).
Nhuweoc diém:
- Chiéu day ban san 16n, tdn vat liéu.
- Tinh toan phrc tap, thi cong kho.
Két lugn:
Tt céc cadn cu trén:
Em di dén két luan lya chon phuong an sdn swon bé tong cét thép toan khai (san
tya 18n dam, dam tua Ién cot).
1.3: LUA CHON KIiCH SO BQ THUOC CAC CAU KIEN:

1.3.1 - Chon kich thwéc tiét dién san:
s . . D
- Tinh so bo chiéu day ban san theo cong thuc: hp = — L1

Trong do6 :
+ hy : chiéu day ban san.
+ Ly: chiéu dai canh ngin cta 6 ban.
+D:hésd phu thudc vao tai trong D = (0,8 + 1,4).
+m : Hé s6 phu thudc vao loai ban, ban dam m = (30+35 ), ban ké m=(40+45

), ban cong xon m = (10+18).

- Dua vao kich thudc cac canh ctia ban san ta phan cac 6 san ra lam 2 loai:
+ C4c 0 san ¢6 ty sO cac canh Lo/L; <2 = 6 san lam viéc theo 2 phuong (thudc

loai ban ké ).
+ Céac 6 san ¢ ty sd cac canh Lo/Ly >2 = 6 san 1am viée theo 1 phuong (thudc

loai ban dam).

- Tir mat bang két ciu ta xac dinh 6 san co kich thuéc 16n nhat 1a:
L2xL1=45x%x3,9(m)



fe 7 oK s A, L2 45 A1, A i ke LA
Xét ti so hai canh 6 ban 1 39° 1,15 < 2 nén ban thudc loai ban ké.

Vi loai ban ké m = (40+45 ), ta chon m=45
Vi tai trong trung binh, chon D = 1,1.
Chiéu day ban san:

h -2 L _u 3900 =95,3
b="—hi=7T = 95,3 (mm)

=> chon hp =100 (mm).
1.3.2 - Chon kich thuéc tiét dién dam:

" A v 1 . , 1
So bd chon chiéu cao tiét dién dam theo cong thirc: h=—-L
d

+ L : 1a nhip ciia ddm dang Xét.
+ mg: hé s6, véi dam phy mg = 1216 ; v6i dam chinh my = 812, va chon gia

tri 16n hon v&i dam lién tuc va chiu tai trong twong ddi bd.

- Chon tiét dign dam
a. Dam nhjp AB (dam hanh lang)
CéL=28m

h= (1 - i) L :(1 - i) . 2800 = 350+-233,3 (mm)
8 12 8 12

=> chon hy= 300 mm
- Chon bé rong tiét dién dam b = (0,3+0,5).h = (90+150) => ta chon b=220mm
b. Dam nhjp BC (dam trong phong)

CoL=7,8m
1 1 1 1
h:(—+—).L=(—+—).78002975+650(mm)
8 12 8 12

=> chon hg= 700 mm

- Chon bé rong tiét dién dam b = (0,3+0,5).h = (210+350) => ta chon b=220mm.
c. Dam doc nha
CoL=45m

h:(i+i) . L:(i+i).4500:375+225(mm)
12 20 12 20



=> chon hqg= 300 mm
- Chon bé rong tiét dién dam b = (0,3+0,5).h = (90+150) => ta chon b=220mm.
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Dién chiu tai cot

1.3.3 Xdc dinh so bé tiét di¢n cét truc B:
Ta c6 dién chiu tai 16n cta cot truc B : Sy = 4,5.(7,8/2).(2,8/2) = 22,57 (m?)
= N =24,57.10.6 = 1474,2 ( Kg/cm?)
(1+1,5).1474,2

Ta c6 dién tich yéu cau: Ay = »r = (1282 + 1923)




Chon so b0 tiét dién cot : bxh = 30x55 = 1650 cm?
1.3.4 Xdc dinh so bé tiét dién cét truc C:
Ta c6 dién chiu tai 16n cua cdt truc C : Sp = 4,5.(7,8/2)= 17,55 (m?)
= N =17,55.10.6 = 1053 ( Kg/cm?)

(1+1,5).1053
1,15

Chon so b tiét dién cot : bxh = 30x55 = 1650 cm?
Cot truc C c6 dién chiu tai S nhé hon dién chiu tai cua cot truc B, dé thién vé an

Ta c6 dién tich yéu cau: Ay = = (915 + 1373)

toan va dinh hinh héa van khuén, ta chon kich thudc tiét dién cot truc C bang vaéi cot
truc B la (bxh = 30x55 cm)
1.3.5 Xdc dinh so bg tiét dién cét truc A:
Ta c6 dién chiu tai 16n cua cot truc A : Sy = 4,5.(2,8/2)= 6,3 (m?)
= N =6,3.10.6 = 378 ( Kg/cm?)

(1+1,5).378

Ta c6 dién tich yéu cau: Ay = 11c

= (313 + 470)
=> Dién tich cot truc A kha nhé dé thuan tién cho viéc chon van khuon ta chon so bd
tiét dién cot: bxh = 22x22 = 484 cm?> 470 cm?.
Cang Ién cao luc doc cang giam nén ta chon kich thuéc tiét dién cot nhu sau:
+ cot truc B va C co kich thuéc
b. X he = 30 x 55 (cm) cho cot tang 1, 2 va tang 3.
b. X he = 30 x 45 (cm) cho cot tang 4, 5 va tang 6.
+ Cot truc A c6 kich thudc bexhe = 22x22 cm tir tang 1 18n tang 6.

1.4. PHUONG PHAP TiNH TOAN HE KET CAU
1.4.1. Lwa chon so do tinh

- Véi do chinh xac cho phép va phi hop véi kha ning tinh toan hién nay, d6 an sir
dung so dd dan hoi, va so dd khép déo hé san suon BTCT toan khoi.
1.4.2. Tai trong ding
- Tai trong thang dung trén san gom tinh tai va hoat tai .
- Tai trong chuyén tir tai san vao dam rdi tir dam vao cot.

- Tai trong truyén tir san vao khung duoc phan phdi theo dién truyén tai:



7 5 oo A I S \ A .
Véi ban c6 ty s6 |—2 <2 thi tai trong san dugc truyén theo hai phuong:
1

Trong tinh toan dé don gian hoa ngudi ta qui hét vé dang phan bd déu dé cho dé
tinh toan

- Vi tai trong phan bd dang tam giac qui vé tai trong phan bd déu theo CT:
5 |
Otd =§ x (gb +pb).§l v&i gp Va Pp: 1a tinh tai va hoat tai ban.
- V6i tai trong phan bd dang hinh thang quy vé tai trong phan b theo cong thirc:
l,
Gho =K. Gmax=(1-2°+B%) (G + O) -, Vi p= 2

Bao gom trong luong ban than két cau va cac hoat tai tac dung lén san, mai. déu
quy Ve tai trong phan bo déu trén dién tich 6 san.

1.4.3. T4i trong ngang.

Tai trong gi6 tinh (v&i cong trinh ¢6 chiéu cao nhé hon 40 m nén theo TCVN 2737-
1995 ta khong phai xét dén thanh phan dong cua tai trong gio va tai trong dong dat
gay ra).

1.5. XAC PINH TAI TRONG PON VI
1.5.1 Xac dinh tai trong don vi
a) Tinh tai tac dung 1én san
+ Tinh tai tac dung 1én Im2 san S1, S4 (phong hoc va phong ban gidm hiéu): Ta

co cong thire g = h.y.n

h Y gtc gtt
Cac 16p san n
(m) | (kN/m?®) | (kN/m?) (KN/m?)
Lop gach lat san Ceramic 0,01 20 0,2 1,1 0,22
Lop vira 16t vita XM 0,02 18 0,45 1,3 0,468
San BTCT 0,10 25 2,0 1,1 2,75
Lép vita trat tran 0,015 18 0,36 1,3 0,351
Tong tai trong : 3,545

+ Tinh tai tAc dung 1én 1m? san S2 ( hanh lang)



h ,Y gtC gtt
Cac lop san n
(m) | (kN/m?®) | (kN/m?) (KN/m?)
Lop gach lat san Ceramic | 0,01 20 0,2 1,1 0,22
Lép vira 1ot vira XM 0,02 18 0,45 1,3 0,468
Lé6p vira chong tham 0,02 18 0,5 1,3 0,468
San BTCT 0,10 25 2,0 1,1 2,75
Lép vira trat tran 0,015 18 0,36 1,3 0,351
Tong tai trong : 4,007
+ Tinh tai tac dung 1én 1m? san S3 ( cau thang):
h Y gtc gtt
Cac lép san n
(m) | (kN/m?®) | (kN/m?) (KN/m?)
Loép gach 14t san Ceramic 0,01 20 0,2 1,1 0,22
Lép vira 1ot vira XM 0,02 18 0,45 1,3 0,468
San BTCT 0,10 25 2,0 1,1 2,75
L&p vira trat tran 0,015 18 0,36 1,3 0,351
Tong tai trong : 4,007
+ Tinh tai tac dung lén 1m? san S5 (khu vé sinh):
h Y gtc gtt
Cac 16p san n
(m) | (kN/m?®) | (kN/m?) (KN/m?)
Lop gach 1at san Ceramic 0,01 20 0,2 1,1 0,22
Lép vira lot 0,02 18 0,45 1,3 0,468
L6p vira chong tham 0,02 18 0,5 1,3 0,468
San BTCT 0,1 25 2,0 1,1 2,75
Thiét bi vé sinh 0,55 1,05 0,55
L&p vira trat tran 0,015 18 0,36 1,3 0,351
Tong tai trong : 4 557
+ Tinh tai tdc dung 1én 1m? san mai:
h y gt gt
Cac l6p san n
(m) (KN/m3) | (kN/ m?) (kKN/m)




San BTCT 0,1 25 2 1,1 2,75
Lép vira trat 0,015 18 0,36 1,3 0,351
L&p chong tham 0,02 18 0,5 1,3 | 0,468
Lép vira 16t 0,02 18 0,45 1,3 0,468

Tong tai trong : 3,56
+ Tinh tai tdc dung 1én 1m? sé nd mai:

h Y gtc gtt
Cac lop san n
(m) (KN/m?3) | (kN/ m?) (KN/m)

Lép vira lang 0,02 18 0,45 1,3 0,468
L&p vira 16t 0,02 18 0,45 1,3 0,468
San BTCT 0,1 25 2,0 1,1 2,75
Lop vira trat 0,015 18 0,36 1,3 0,351

Tong tai trong : 4,04

b) Hoat tai tac dung l1én san
Hoat tai san duoc 1y theo TCVN 2737-1995 “Tiéu chuan tai trong va tac dong”

Tén pt pt
Cong nang n
0 san (KN/m?) (KN/m?)
S1 Phong hoc 2 1.2 2.4
S2 Hanh lang 3 1.2 3.6
S3 Cau thang 3 1.2 3.6
S4 Ban giam hi¢u 2 1.2 2.4
S5 wWC 2 1.2 2.4
SM1 Sé nd mai 0,75 1,3 0,975
SM2 Mai khong st dung 0,75 1,3 0,975
=> Tur day ta co bang tong hop tai trong tinh toan ciia cac 6 san:
Tén Kich thwdrc gt pt
0 Cong nang L(m)| lm) | kN/m? KN/m?
san
S1 Phong hoc 3,75 4.8 3,545 2,4
S2 Hanh lang 2,5 4.8 4,007 3,6




S3 Cau thang 2,1 4,8 4,007 3,6

S4 Ban giam hi¢u 3,75 4.8 3,545 2,4

S5 WC 375 | 48 4,557 2,4
SM1 Sé nd mai 1,11 | 48 4,04 0,975
SM2 | Mai khong st dung 3,75 4.8 3,56 0,975

1.5.2. Co s& xac dinh ngi lue
Pé x4c dinh néi lyc va chuyén vi, st dung cac chuong trinh ph?m mém tinh
két cAu. SAP200V 14 day 1a chwong trinh tinh toan két cAu rdt manh hién nay.
1.6. VAT LIEU SU DUNG CHO CONG TRINH
Pé viéc tinh toan duoc dé dang, tao su théng nhét trong tinh toan két cau cong
trinh, toan bd céc loai két cau dung:
- Bé tong cap d6 bén B20 co:
Rp=11,5 (MPa) ; Ry = 0,9 (MPa); Ep, = 2,7 x 10* (MPa)
- Cbt thép :
CB240-T: R; =210 (MPa); Rsw =175 (MPa); Ry =210 (MPa); Es =21x10*
(MPa)
CB300-V: Rs =260 (MPa); Rsyw =225 (MPa); Rs. =260 (MPa); Es =21x10*
(MPa)
vo=1;E=0,623 ; or = 0,429
1.7. CAC TAI LIEU, TIEU CHUAN SU DUNG TRONG TiNH TOAN:
Tiéu chuan tai trong va tac dong: TCVN 2737-1995
Tiéu chuan thiét ké két ciu BT va BTCT : TCVN 5574-2012
Chuong trinh tinh két ciu: phan mém SAP2000V14.
CHUONG 2

THIET KE SAN TANG 3

2.1 - CHON CHIEU DAY BAN SAN:
s . A D
- Tinh so bd chiéu day ban san theo coéng thac: hp = — L1

Trong do6 :
- hp : chiéu day ban san.

- L1: chiéu dai canh ngédn cta 6 ban.



- D : hé sb phu thudc vao tai trong D = (0,8 + 1,4).
-m : Hé sb phu thudc vao loai ban, ban ddm m = (30+35), ban ké m=(40+45
), ban cong xon m = (10+18).

- Dya vao kich thudc cac canh cia ban san ta phan cac 6 san ra lam 2 loai:

- Céc 6 san c6 ty sb cac canh Lo/L; <2 =6 san lam viéc theo 2 phuong (thudce
loai ban ké ).

- Céc 6 san c6 ty sb cac canh Lo/L; 22 = 6 san 1am viéce theo 1 phuong (thudc
loai ban dam).

=> Ta c¢6 mat bang phan chia 6 san tang dién hinh nhu hinh vé:
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Béng xac dinh loai san va chiéu day 6 san:
STT| Cong nang Kich thwéc | 12/11 Loai san hp (M)




l1 (m) | 12 (M)
S1 Phong hoc 3,9 45 |1,15| Banké 4 canh | 43 | 1,1 | 0,099
S2 Hanh lang 28 | 45 | 16 | Banké4canh | 43 | 1,1 | 0,074
S3 Cau thang 24 | 45 | 1,8 | Banké4canh | 43 | 1,1 | 0,061
S4 | Ban giam hiu 3,9 45 |1,15| Banké 4 canh | 43 | 1,1 | 0,099
S5 WC 39 | 45 [1,15| Banké4canh | 43 | 1,1 | 0,099

=> So' b chiéu day san cic 6 san la hy= 10 (cm).

2.2 TAI TRONG TAC DUNG LEN CAC O BAN

2.2.1. Tinh tai va hoat tii tac dung lén san

=> Tir phan xac dinh tai trong tinh toan & chuong 1 ta c6 bang tong hop tai trong tinh

toan cua cac 0 san:

Tén Kich thuéc gt pt
0 Cong ning L) | L(m) |  KN/m? KN/m?
san
S1 Phong hoc 3,9 45 3,545 2,4
S2 Hanh lang 2,8 4,5 4,007 3,6
S3 Cau thang 2,4 4,5 4,007 3,6
S4 Ban giam hi¢u 3,9 45 3,545 2,4
S5 wWC 3,9 4,5 4,557 2,4
SM1 Sé n6 mai 1,11 4,5 4,04 0,975
SM2 | Mai khong st dung | 3,9 4,5 3,56 0,975

2.2. So @6 tinh
Pé dam bao dd an toan cho san nha cong trinh, ta tién hanh tinh toan céac 6 san
-San vé sinh va 6 san hanh lang, cau thang theo so d6 dan hdi.
-San phong hoc va phong ban giam hiéu theo so d6 khdp déo.
Xéc dinh ndi lyc trong cac dai ban theo so dd dan hdi co ké dén tinh lién tuc cua
cac 0 ban.

a. Truong hop: ||—2 <2 (ban lam vi¢c theo hai phuong)
1

Xdc dinh so dé tinh ciia ban:



Xét ty sb :d dé xac dinh lién két giira ban san voi dim:

S

% >3 : Ban san lién két ngam voi dam.
% <3 : Ban san lién két khop véi dam.
A A g 1aA Ay 1AL 1a ~ h 350
Dam bién c6 chiéu cao tiét dién 1a 350mm, do da ¢ = 00"~ 3,5

S
= Toan b san lién két ngam véi dam.
Cat ra mot dai ban c6 bé rong b = 1 (m) theo phuong canh ngin va canh dai

(tinh trong miat phang ban) dé tinh toan.

L2
, MI M
i M2 LIS
M1 =
M Tl
Ml ' Ml
M2

SO PO TINH CUA BAN
2.3 Tinh toan cac 6 ban san
2.3.1 Tinh todn 6 ban san lam viéc hai phwong

2.3.1.1 .Tinh toan cho 6 san S1 va S4
a. So do tinh todn

0 san S1 ¢o kich thude 6 ban la: 1, = 3,9 (m); I, =4,5 (m)

b. Tdi trong tinh todn
- Tinh tai: g=3,545 (KN/m?).
- Hoat tai: p* = 2,4 (kN/m?).
=> Tai trong toan phan : gy = 3,545 + 2,4 = 5,945 (kN/m?)

c. Tinh ngi luc



Ban lién két cting voi dam theo cac phuong. So d6 tinh cua ban 14 ban lién tuc tinh

theo so @6 khdp déo, chiu lyc theo 2 phuong do c6 ti s6 kich thudc theo 2 phuong 1a:
45/39=12<2,

Theo mdi phwong ctia 6 ban cit ra mot rai rong b =1 m. So do tinh nhu hinh vé&
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SO PO TINH TOAN BAN SAN S1, S4

+ Chiéu dai tinh toan:
l,=39-0,22=368(m)
,-45-0,22 =428 (m)

+ Xac dinh ndi luc:
ql*> _595. 3,682

Ma1:|\/|a2:1—6—1—6=4,9(KN.m)
_ _ql*> _595.4.28% _
Moy =Mpz === ———— =7 (KN.m)

d. Tinh thép cho 6 san sl va s4
BO tri cbt thép theo phuong canh ngan & dudi, cot thép theo phuong canh dai ¢ trén
nén mdi 6 san ta déu c6 hgy > ey
- Theo phwong canh ngdin
Du kién dung thép @8, 16p bao vé : ag = 10 (mm) = a = 10 + (8/2) = 14 (mm)



=> hp; =100 - 14 = 86 mm
Ta tinh toan va cau tao cdt thép cho truong hop cau kién chiu uén tiét dién
chit nhét, bé rong b = 1000 mm; h_, =86 mm.
- Theo phwong canh dai
Du kién dung thép @8, 16p bao vé: ap = 10 + 8 = 18 (mm).
Vi thép theo phuong canh dai b tri phia trén, do d6: a = 10 +8/2+8(mm)
=> hg; =100 -22 = 78 (mm)
Ta tinh toan va cau tao cdt thép cho truong hop cau kién chiu udn tiét dién chir
nhat, bé rong b =1000 (mm); h_, =78 (mm).
- Tinh c6t thép cho 6 san sl va s4
a) So liéu:
b =1(m) =1000(mm) ; h=100(mm).
My, =M,, =4,9 (kN.m)
Mg, = Mg, =7 (kN.m)

b) Tinh thép chiu lic theo phwong canh ngdn:

_ M 4,9. 10°
Rp.b.n%2 = 11,5. 1000. 802

Co am= 0,055 < agr=0,437
— (=0,5.(1+v1 - 2am) =0,5.(1+{/1 — 2.0,055 ) = 0,76

Ham — 6
M = 4,9.10 i )
A= TR o 210.0,76. 86 = 250 (mm®)

= 0,055

Xm

lugng cot thép:
As 250

= — Y= — 04 — .
U bho.lOOA) 1000_86.100AJ 0,29 > Umin

=> Chon thép ® 8a190 cd As = 265 (mm?)
c) Tinh thép chiu luc theo phwong canh dai:

_ M 7. 108
Rp.b.nZ2 = 11,5. 1000. 782

=0,12

Xm

Coan=0,12<agr=0,437
— {=0,5.(1+v1 = 2am) = 0,5.(1+yI = 2.0,12 ) = 0,94

Ham — 6
M = 7.10 _ )
A= TR o 210.0,04 .78 = 4405 (mm°)

luong ct thép:



As 440.5
= — Y= —— 0H = .
u oho " 100% 1000 78" 100% = 0,56 > pmin

=> Chon thép ® 8a110 cd As = 457 (mm?)
2.4.1.2 .Tinh toan cho 6 san S2
a. Tdi trong tinh toan :
- Tinh tai tinh toan :g" = 4,007 KN/m?
- Hoat tai tinh toan :p" = 3,6 kN/m?
_, Tong tai trong tac dung : gp = 4,007 + 3,6 = 7,607 kN/m?

b. xdc dinh ngi lyc:

Ban lién }(ét cing voi dam theo cac phuong. So d6 tinh cta ban 1a ban lién tyc tinh

theo so do dan hoi, chiu luc theo 2 phuong do ¢6 ti so kich thude theo 2 phuong 1a:
45/28=1,6<2.

Theo mdi phuong cia 6 ban cat ra mot rai rong b = 1 m. So do tinh nhu hinh vé:
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SO DO TINH TOAN BAN SAN S2

+ Chiéu dai tinh toan:
l,=2,8-0,22=258(m)
l,=4,5-0,22 =428 (m)



+ Xac dinh nd1 luc:
Mar= a1.0. L;. Lo Mg = qu L;. L,

Ma2= a.q. L. L Mez = B2.q. Ly Ly
Véi: a1 oz P B2 Hé sé phu thuoc vao dang lién két cua 6 ban vati sé I/ Iy
Vi I/l =1,92 va 4 canh 6 ban la ngam, tra bang ta 0 :
a1=0,0186 ; a>=0,0051 ; 1= 0,0405 ; .= 0,0113
Ta c6 mdmen duong & giita nhip va mdémen am & goi:
Ma1=01.q. L1.L,=0,0186 . 7,607 . 4,28 . 2,58 = 1,5 (kN/m?)
Maz=0a2.q. L1.L> =0,0051 . 7,607 . 4,28 . 2,58 = 0,45 (KN/m?)
M= B1.q. Li.Lo = 0,0405 . 7,607 . 4,28 . 2,58 = 3,2 (kN/m?)
Mg2= B.q. Li.L,=0,0113.7,607 . 4,28 . 2,58 =0,9 (kN/m2)

Pé thién vé an toan vi vay trong tinh toan ta s dung Ma; dé tinh cét chiu mémen
duong va Mg; dé tinh cét chiju mdmen am.
c. Tinh thép cho & san s2 (san hanh lang)

B4 tri cbt thép theo phuong canh ngan & dudi, c6t htép theo phuong canh dai ¢
Vit liéu: bé tong B20 c6 Ry = 115 kg/cm?, Ry = 9 kg/cm?

Cot thép nhom CB240-T ¢ Ry = R’s. = 2100 kg/cm?
a) Tinh thép chiu lyc theo phwong canh ngan (L = 2,8 m)
gia thiét ap=2cm=>hy=h-a,=10-2=8cm

M 1,5. 10°
Rp.b.n2 = 11,5. 1000. 802

= 0,02

Xm =

C6 om= 0,02 < 0r = 0,437
— {=1-V1—2.am = 1-y/T—2.0,02 = 0,02

_Rp.Cho.yp-b _ 11,5.0,02. 80. 1. 1000

s = =81,8
R 210
Ham luong cot thép:
As. 81,8
= . 100%= 1000 80" 100% = 0,102 > umin

=> Chen thép @ 8a190 c6 As = 265 (mm?).



2.4.1.3 .Tinh toan cho 6 san S5
a. Tdi trong tinh toan :
- Tinh tai tinh toan :g" = 4,557 KN/m?
- Hoat tai tinh toan :p® = 2,4 kKN/m?
_, Tong tai trong tac dung : qp = 4,557 + 2,4 = 6,95 KN/m?

b. xdc dinh ngi luc:

Bén lién }(é't cing voi dam theo cac phuong. So dd tinh cua ban la ban lién tuc tinh

theo so d6 dan hoi, chiu lyc theo 2 phuong do co6 ti s6 kich thude theo 2 phuong 1a:
3,9/28=14<2.

Theo mdi phuong ctia 6 ban cit ra mot rai rong b = 1 m. So d6 tinh nhu hinh vé:
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SO DO TINH TOAN BAN SAN S5

+ Chiéu dai tinh toan:
a=2,8-0,22=258(m)
L,=3,9-0,22=3,78(m)



+ Xac dinh nd1 luc:
Mar= a1.0. L;. Lo Mg = qu L;. L,

Ma2= a.q. L. L Me2= B2.q. Lv. Ly
Véi: a1 oz P B2 Hé sé phu thuoc vao dang lién két cua 6 ban vati sé I/ Iy
Vi /1, =1,6 va 4 canh 6 ban la ngam, tra bang ta c6 :
o1=0,0205 ; 0.,=0,008 ; B1=0,0452 ; B,=0,0177
Ta c6 mdmen duong & giita nhip va mdémen am & goi:
Ma1=01.q. Li.Lo= 0,0205 . 7,607 . 3,78 . 2,58 = 1,1 (kN/m?)
Ma=0a2.q9. L1.L,=0,008 . 7,607 .3,78 . 2,58 = 0,43 (kN/m?)
Ma1= B1.. Li.Lp=0,0452 7,607 .3,78 . 2,58 = 2,42 (kN/m?)
Mg2= B2.g. Li.Lp=0,0177 . 7,607 . 3,78 . 2,58 = 0,95 (kN/m?)

Pé thién vé an toan vi vay trong tinh toan ta s dung Ma; dé tinh cét chiu mémen
duong va Mg; dé tinh cét chiju mdmen am.

C.,Tl'nh,thép cho 6 san s5 (san vé sinh) ,
B0 tri ¢6t thép theo phuong canh ngan ¢ dudi, cot htép theo phuong canh dai &
Vit liéu: bé tong B20 c6 R, = 115 kg/cm?, Ry, = 9 kg/cm?

Co6t thép nhom Al ¢d Ry = R’sc = 2100 kg/cm?
a) Tinh thép chju lic theo phwong canh ngan (L = 2,25 m)
gia thiét ap=2cm=>hy=h-a,=10-2=8cm

_ M 1,1. 10°
Rp.b.n2 = 11,5. 1000. 802

C6 am=0,015< ar = 0,437
— {=1-/1—2.am = 1-,/1 — 2.0,015 = 0,015

_ Rp.Ghoypb _ 11,5.0,015. 80. 1. 1000
- R 210

=0,15

Xm

As =614

Ham luong cét thép:

As 61,4
- o —— 0f = 0, .
U o 100% 100080 100% = 0,07% > pmin

=> Chen thép @ 8a190 c6 As = 265 (mm?).



b) Tinh thép chiu luc theo phuwong canh dai (L = 3,9 m)
giathiét ay=2cm=>hy=h-a,=10-2=8cm

_ M 2,42. 10°
Rp.b.nZ2 = 11,5. 1000. 802

Co6 am=0,033 <ar=0,437
—{=1-v1—2.am=1-/1-2.0,033 = 0,034

_ RpGhoypb _ 11,5.0,034. 80. 1. 1000
- Rs 210

= 0,033

Xm

As =139,1

Ham luong cdt thép:

As 139,1
= — 0f—m —— 0fh = .
u oho " 100% 100080 100% = 0,17 > pmin

=> Chon thép @ 8a190 c6 As = 265 (mm?).

2.5 B6 tri cot thép
Trong doan ban chiu mémen am thi dat cdc cot mi ®6al50mm chiéu dai doan

thang cua cbt thép mi dén mép dam lay bang:
- Lo/6 dbi véi cac gbi bién
- Lo/4 dbi véi céac gbi la dam .
Pé thuan tién cho viéc cat thép va b tri ta xac dinh chiéu dai thép mi:

. . 0,22 N :
Vi cac 6 san trong (S1, S4) ta lay L, 16n nhat 1a 4,5 — — - 4,69 dé chiéu dai

thép mil: Lo/4 = 4,69/4 = 1,17 (m) ta 1y bang 1,2 (m)

- Vi 6 san hanh lang ldy L, = 2,8-0,22+0,12 = 2,7 (m) dé tinh chiéu dai thép
mil: Lop/6 =2,7/6 = 0,5 (m) ta lay bang 0,5 (m).

- V6i 6 san cau thang 1y Lo = 2,4 - 0,11 = 2,99 (m) dé tinh chiéu dai thép mil:
Lo/4 =2,99/4 = 0,5 (m) ta lay bang 0,5 (m)

- Vé6i 6 san vé sinh 1dy L, = 2,4 - 0,22 = 2,18 (m) dé tinh chiéu dai thép mi: Lo/4
=2,18/4 = 0,545 (m) ta liy bang 0,6 (m).

B6 tri thép san dugc thé hién chi tiét trong ban v& bd tri thép san ting 3 KC-01.



CHUONG 3: TINH KHUNG TRUC 6
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SO PO HINH HOC KHUNG NGANG

3.1. Co so tinh toan

- HO so ban vé kién truc cong trinh.

- Tai trong lay theo TCVN 2737-1995: Tiéu chuan tai trong va tac dong - Tiéu

chuan thiét ké.

}
©

- TCVN 5574-2012: Két ciu bétong va bétong cdt thép




* Vit liéu

- Bé tong cap do bén B20 :
Rp = 11,5 MPa, Ryt = 0,9 MPa, E = 27x10° MPa

- C6t thép:
d < 10, nhdm CB 240T c6 R, = 210 MPa, Ry = 125 MPa, E = 21x10* MPa
d > 10, nhém CB300V c6 Rs = 260 MPa, Rs; = 280 MPa, E = 21x10* MPa
B20, C-l —» &R =0,645, ar = 0,437
B20, C-1l - & =0,623, ar = 0,429

3.2. So’ d0 khung truc 6
Mo hinh hoéa két cdu khung thanh cac thanh dung (cot) va cac thanh ngang
(dém) véi true cta hé két ciu dugce tinh dén trong tam tiét dién cua cac thanh.
3.2.1. Nhip tinh toan ciia dim
Nhip tinh toan ctia dam ldy bang khodng cach gitra cac truc cot.
+ Xac dinh nhip tinh toan cua dim BC
lec= Lo+ t/2+t/2—he/2 —he/2;
lgc=7,8+0,11+0,11 -0,45/2 - 0,45/2 = 7,6 (m)
(¢ day lay truc cot 1a truc cot tang 4, 5 va 6).
+ Xac dinh nhip tinh toan ctia dam AB
Lag = L1 —t/2 + h/2
Lag =2,8-0,11 +0,45/2=2,9 (M)
3.2.2. Chiéu cao ciia cot
Chiéu cao cua cot ldy bing khoang cach giita cac truc dim. Do dam khung
thay ddi tiét dién nén ta s& xac dinh chiéu cao cua cot theo truc dim hanh lang (dﬁm
c6 tiét dién nho hon).
+ X4c dinh chiéu cao cta cot téng 1
Lua chon chiéu sau chon mong tir mat dét ty nhién (code — 0.450) trd xudng:
hm =500 (mm) = 0,5 (M)
2>ha=h+Z+hy,-hy/2=38+0,45+0,5-0,3/2=4,6(m).
(v6i Z=0,45m 1a khoang cach tir code +0.000 dén mat dat tu nhién).
+ X4c dinh chiéu cao cot téng 2,3,4,5,6
hiz = hiz = hy = his = hg = 3,8 (M).



Ta c6 so do cau kién nhu hinh dudi.
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§ COT 30x55 COT 30x55 COT 22x22
DAM 22x70 DAM 22x30
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SO PO KET CAU KHUNG TRUC 6
3.3. Xac dinh tai trong tac dung vao khung

Tinh tai: tinh tai san, trong lwong ban than dam, cot, twong tac dung vao khung.

Hoat tai: Tai trong 6 san truyén vao khung theo dang hinh thang, dang hinh tam

giac, dang hinh chir nhat.

- Véi tai trong truyén theo dang hinh thang thi tai trong quy vé phan bd déu
duoc tinh theo cong thic sau:



i . ly
=k.g. = voik=1-2p°+ p3; p=—
q=K.g > o p+ B, B 21,
Tai trong tir 6 san truyén vao dam dang phan bd tam giac dwa vé dang phan b
A 5.9. 14
déu.q=——m———
8.2

g.-lu

Tinh tai tir 6 san truyén vao & dang phan bé déu (ban loai dam): q =

Tinh tai tir twdng xay truyén vao dang phan bd déu :

g=5h7.nk

+ Tinh tdi mai ton: g% =n. g*=1,1.0,3 = 0,33 (KkN/m?).
+ Hoat tai sira chira mai ton: p® =n. p®=1,3.0,3 = 0,39 (KkN/m?).

=>Tur bang t6 hop két qua tai trong tinh toan & chuong 1 ta c6 bang tong hop két qua

tinh toan tai trong tdc dung lén cac 6 san:

ATé\n Cong ning Kich thuge /11 g A

0 san l: (M) | I2(m) KN/m? | kN/m?
S1 Phong hoc 3,9 4,5 1,15 3,545 2,4
S2 Hanh lang 2,8 4,5 1,16 4,007 3,6

SM1 San sé n6é mai 1,11 4,5 41 4,04 3,6

SM2 | Mai khong str dung 3,9 4,5 1,15 3,56 | 0,975

SM3 Mai khong st dung 2,8 45 1,6 3,56 0,975

Béang xac dinh hé so voi k = 1-2.p%+ p3; p = j cho céac 6 san lam viéc 2
2

phuong:
Tén Kich thudc L, _ L 2 3
0 san l; (M) l, (M) 1, p= 2., K=i=2p s
Sl 3,9 4,5 1,15 0,39 0,75
S2 2,8 4,5 1,6 0,26 0,88
SM2 3,9 4,5 1,15 0,39 0,75
SM3 2,8 4,5 1,6 0,26 0,88

b. Tdi trong twong xdy:

Hé s6 | Tai trong
Cac 16p tao thanh vuot | tinh toan
tai (n) gt

Loai
twong




(KN/m?)

- Tudng gach 220: y = 18 KN/m3,

1,1 4,84
‘ 0,22.18 = 4,4 (KN/m?)
Tuong ——
990 - Vira trat tuong: 6 = 0,015m,
- 3
v = 18 kN/m 1,3 0,702
2.0,015.18 = 0,54(kN/m?)
Cong twong 220 5,54
- X — 3.
Tuong gach 110, y = 18 kKN/m?®: 11 2 42
‘ 0,11.18 = 2,2(kN/m?)
Tuong ——
110 - Vira trat tuong:6 = 0,015m,
= 3.
v =18kN/m°: 13 0,702
2.0,015.18 = 0,54(kN/m?)
Cong twong 110 3,12
c. Tdi trong trén Im dai dim, cét:
. Hé s6 | Tai trong
Tén cau . ,
g Cac l6p tao thanh vwot | tinh toan
cn
’ tai (n) | g% (KN/m)
- Bé tong cot thép, v = 25 kN/m?®
‘ . P 1,1 1,21
Dam doc 0,22.(0,3-0,1).25
(22x30)cm | - Vira trat dam & = 0,015m; y = 18 KN/m3 L3 020
0,015.(0,22+2.(0,3-0,1)).18 ’ ’
Cong 1,43
- Bé tong cot thép, v = 25 kN/m?®
‘ g P 1,1 1,21
Dam phy 0,22.(0,3-0,1).25
(22x30)cm | - Vira trat dam & = 0,015m; y = 18 kN/m® > 0
0,015.(0,22+2.(0,3-0,1)).18 ’ ’
Cong 1,43
- Bé tong cdt thép, v = 25 KN/m?
‘ | g P 11 0,61
Dam bo mai 0,11.(0,3-0,1).25
(11x30)cm | - Vira trat dam & = 0,015m; y = 18 KN/m® s o1g
0,015.(0,11+2.(0,3-0,1)).18 ’ ’
Cong 0,79




3.3.1. Tinh tai tac dung vao khung
a) Tinh tai ting dién hinh (ting 2, 3, 4, 5, 6)
Mit bang phan tai va so do chit tinh tai tac dung vao khung:

o) OO

7800 2800

3900 3300 2800

4500

4500

T I bl

MAT BANG TRUYEN TAI VA SO PO DON TAI TANG PIEN HiNH

(ting 2, 3, 4, 5, 6)
Bang xac dinh gia tri tinh tai tic dung 1én khung:
Tén
tai CAc tdi trong tac dung lén khung
trong

Gi4 tri

1. Tai phan bo déu gi (KN/m)

Céc loai tai trong:
- Trong lugng tuong xay 220 va 16p trat:
5,54x(3,8-0,7)

9 - Tai 6 san S1 truyén 1én khung dang tam giac:

16,62




(kN/m) (SxgxIl) _ 5x3545x39 8.64
*T8xz YT 8x2
Tong 25,26
Céac loai tai trong:
- Tai 6 san S2 truyén 1én khung dang tam giac:
g, (5xgxlIl) 5x4,007 x2,8 6,2
2X —=2X
(KN/m) 8x2 8x2
Tong 6,2
2. Tai tap trung Gi (KN)
Cac loai tai trong:
- Tai trong ban than dam doc truc C 22x30 (cm)
truyén 1én khung:
lag\ 4,5 6,43
2.(g.7) = 2.(1,43. : )
- Do tuong xay 220 truyén vao dam doc truc C va
Gy truyén vao khung, hé sb ctra 0,7:
5
(kN) 2.554.(38-03).07. 2 63,3
- Do 6 san S1 truyén vao dam doc truc C dang hinh
thang va truyén vao khung:
|d.(k.g.%):4,5.(0,75.3,545.?) 24,1
Tong tai trong quy vé nut 93,83
Céc loai tai trong:
- Tai trong tir ddm phu DP (220x300) dua vé lyc tap
trung dat tai nat:
1,43.45 6,43
G2 - Tai do 6 san S1 truyén Ién dam phu DP dang hinh
(kN) thang:
2.1g.(k.g.2)=2.45.(075.3545. %) 46,66
Téng tai trong quy vé nit 53,1




Céc loai tai trong:

Tai trong ban than dam doc truc B 22x30 (cm)
truyén 1én khung:

laa\ _ 4,5 6,45
2.(g.7) - 2.(1,43. : )
- Do tuong xay 220 truyén vao dam doc truc B va
truyén vao khung, hé s6 ctra 0,7:
. 2.554.(38-03).07.2 63,3
e o
(kN) - Do 06 san S1 truyén vao dam doc truc B dang hinh
thang va truyén vao khung:
3,9
lo. (k.g.2)=45.(075.3545. ) 24,1
- Do 6 san S2 truyén vao dam doc truc B dang hinh
thang va truyén vao khung:
2,8
lo. (k.g.2)=45.(0,88.4,007.) 19,84
Tong tai trong quy vé nat 113,67
Cac loali tai trong:
- Tai trong ban than dam doc truc A 22x30 (cm)
truyén 1én khung:
laa\ 45 6,43
2 (5.1) =2 (142.%)
- Do tudng lan can 110 cao 0,9 m truyén vao dam doc
Gy truc A va truyén vao khung:
(kN) 2.312.09. 2 13,46
- Do 6 san S2 truyén vao dam doc truc A dang hinh
thang va truyén vao khung:
2,8
lo. (k.g.2)=45.(088.4,007.) 19,84
Tong tai trong quy vé nit 39,73

b. Tinh tai mai

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




3900 3900

4500

4500
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MAT BANG TRUYEN TAI VA SO PO DON TAI MAI
Béng xac dinh gia tri tinh tai tdc dung 1€n khung:
Tén
tai Cac tai trong tac dung lén khung Gia
trong tri

1. Tai phan bd déu gi (KN/m)




Céc loai tai trong

- Tai 6 san mai SM2 truyén 1én khung dang tam giac:

9. 2(5.g.11)_2 5.3,56. 3,9 7.26
(kN/m) 8. 2 8.2 ‘
- Trong lugng tuong thu hoi 220 cao trung binh 1m:
Guuome = 5,54 . 1 = 5,54
- Tinh tai mai ton: 0,33
inh ta 5.87
Téng 13,13
Cac loai tai trong:
9 - Tai trong ban than dam khung 220 x 300 mm 1,43
(KN/m) - Trong luong tudng thu hdi 220 cao trung binh 1m:
Gouome = 5,54 . 1 = 5,54
- Tinh ta1 mai ton: 0,33 5,87
Tong 7,3
2. Tai tap trung Gi (KN)
Cac loai tai trong:
- Tai trong ban than dam mai DM1 11x30 (cm) truyén
Ién khung:
l 5
2.(g.ﬂ):2.(0,79.4—) 3.6
2 2
G - Do tuong chan mai 110 cao 0,2m truyén vao dam DM1
5 \
(kN) va truyén vao lzI;ung:
2.312.02. %2 2,8
- Do 6 san sé nd mai SM1 truyén vao dam DM1 dang
chix nhat va truyén vao khung:
11\ laa _ 11, 45 10,5
2.(g.;).7—2.(4,04. ).
Tong tai trong quy vé nut 16,9
Ge Céc loai tai trong:
(kN) - Tai trong ban than dam doc truc C 22 x 30 (cm) truyén




I&n khung:

(g —) 2 (1,43, —) 6,86
- Do tuong do mai 220 cao 0,3m truyén vao dam doc
truc C va truyén vao khung:
2.554.03. 2 7.9
- Do 6 san s nd mai SM1 truyén vao dam doc truc C
dang chir nhat va truyén vao khung:
2.(g.121) M=o (404722 10,5
- Do 6 san SM2 truyén vao dam doc truc C dang hinh
thang va truyén vao khung:
l )
Id.(k.g.;1):4,5.(0,75.3,56.32—9) 20,9
Tong tai trong quy vé nit 45,98
Cac loai tai trong:
- Tai trong tir dam phu DM3 22 x 30 (cm) dua vé luc tap
trung dat tai nat:
G 1,43 x4,5 6,86
(k|\7|) - Tai do & san SM2 truyén Ién dam phy Dm3 dang hinh
thang:
l )
2.Id.(k.g.;1)=2.4,5.(O,75.3,56.?;—9) 419
Tong tai trong quy vé nit 48,85
Céc loai tai trong:
- Tai trong ban than dam doc truc B 22 x 30 (cm) truyén
len khung: 2 . (g —) 2.(143.2) 6,86
Ge - Do 6 san SM2 truyén vao dam doc truc B dang hinh
(kN) thang va truyén vao khung:
3,75 20’9

li.(K.g. —) 45.(0,75.356 . =)

- Do 6 san SM3 truyén vao dam doc truc B dang hinh




thang va truyén vao khung:

l 2,8
lo.(k.g.2)=45.(088.356. %) 16,4
Tong tai trong quy vé nit 44,16
Caéc loai tai trong:
- Tai trong ban than dam doc truc A 22 x 30 (cm) truyén
l 5
len khung: 2 . (g %) =2.(143. %) 6,86
Do tuong d6 mai 220 cao 0,3 m truyén vao dam doc
, 5
truc A va truyén vao khung: 2.5,54.0,3 . 47 7.9
Do 6 san s& nd méai Sm1 truyén vao dam doc truc A
Go dang chit nhat va truyén vao khung:
(KN) ]
9.2 1,=(4,04.22) 45 10,5
2 2
Do 6 san Sm3 truyén vao dam doc truc A dang hinh
thang va truyén vao khung:
l 2,8
lo.(k.g.2)=45.(088.356.2) 16,4
Téng tai trong quy vé nit 38,66

Ta c6 so dd tinh tai tic dung vao khung truc 6:
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SO PO TINH TAI TAC DUNG VAO KHUNG
Pon vi tdi phdn bo: kN/m

Don vi tai tap trung: kN

3.3.2. Hoat tdi tac dung vao khung



3.3.2.1. Hoat tai 1
a) Hoat tai 1 tAng dién hinh

Mit bang phan tai va so do chit hoat tai tic dung vao khung:

© ® O

7800 2800

3900 P 3900 2800

4500

4500

SO PO PHAN HOAT TAI 1- TANG 2,4, 6



3900 N 3900 2800

4500

4500

-
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3 |

P
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SO PO PHAN HOAT TAI 1 - TANG 3,5

Bang gia tri hoat tdi tdc dung lén khung

Tén
tai Cac tai trong tac dung Ién khung Gia
trong tri
1. Tai phan bé déu pi (KN/m)
py' Céc loai tai trong:
(KN/m) - Tai & san S1 truyén 1én khung dang tam giéc:
G.p-LY) 5.2,4.39 5,85
252 ~ %t 82
p,! Céc loai tai trong:
(KN/m) - Tai 6 san S2 truyén 1én khung dang tam giéc:
G.p-LY) 5.3,6.2,8 6,3
252 “* 82
2. Tai tap trung Pi (kN)




Cac loai tai trong: ‘ ‘
P! - Do 6 san S1 truyen vao dam doc truc C dang hinh
L thang va truyén vao khung:
(kN) L 3,9 15,8
|d.(k.p.;)=4,5.(0,75.2,4.7) ’
Cac loai tai trong: ‘ ‘
| - Do 6 san S1 truyén vao dam phu DP2 dang hinh thang
P, AT _
va truyén vao khung: 31,6
(kN) Ly 3,9
2.Id.(k.p.;)=2.4,5.(0,75.2,4.7)
Cac loai tai trong: ‘ ‘
P! - Do 0 san S2 truyen vao dam doc truc A dang hinh
3 thang va truyén vao khung:
(kN) L 2,8 19,9
Id.(k.p.;):4,5.(0,88.3,6.7) !
b) Hoat tai 1 tAng mai
-@} 7800 -G} 2800 -Q}
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SO PO PHAN HOAT TAI 1 -MAI
Bang gid tri hoat tai tac dung lén khung
Tén
tai Céac tai trong tac dung Ién khung Gia




trong

tri

1. Tai phan bé déu pi (KN/m)

Céc loai tai trong:
- Tai 6 san SM3 truyén Ién khung dang tam giac:

05 , G.p.lh)_ 5.0975.28 1,52
(kN/m) 8.2 8.2
- Hoat tai stra chtra mai ton: 0,39 X 3
1,17
Tong: 2,69
2. Tai tap trung Pi (kN)
Cac loai tai trong:
p,! - Do 6 san SM3 truyén vao dam doc truc A dang hinh
(kN) thang va truyén vao khung:
l 2,8
4. (k.p.2)=45.(088.0975.2) 5.8
Cac loai tai trong:
p,! - Do 6 san SM1 truyén vao dam Dm1 dang chir nhat va
(kN) truyén vao khung:
l 3,9
. p.= =45.111.22 104
2 2




3.3.2.2. Hoat tai 2
a) Hoat tai 2 tAng dién hinh

Mit bang phan tai va so do chit hoat tai tic dung vao khung:

7900

©

2800

103

3900

3900

2800

4500

4500

SO PO PHAN HOAT TAI 2 - TANG 2, 4, 6




7800 2800

& 390 300 2600

4800

4800

SO PO PHAN HOAT TAI 2 - TANG 3, 5

Bang gia tri hoat tai tdac dung lén khung

Tén

tai Cic tai trong tac dung l1én khung Gia
trong tri
1. Tai phan b déu pi (KN/m)

p." Céc loai tai trong:
(KN/m) - Tai 6 san S1 truyén 1én khung dang tam giac:

G.p.lY) 5.2,4.39 5,85
82 *T B2

p2" Céc loai tai trong:

(KN/m) | - Tai 6 san S2 truyén I&én khung dang tam giac:
6,3

5.p.1 5.3,6.2,8
z_w g 1

8.2 "~ 8.2

2. Tai tap trung P; (kN)




Cac loai tai trong: ‘ ‘
Pl - Do 6 san S1 truyen vao dam doc truc C dang hinh
! thang va truyén vao khung:
(kN) L 3,9 15,8
Id.(k.p.;)=4,5.(0,75.2,4.?) ’
Céc loai tai trong: ‘ ‘
p,Il - Do 6 san S1 truyén vao dam phy DP2 dang hinh thang
2 va truyén vao khung: 31,6
(kN) Ly 3,9
2.Id.(k.p.;)=2.4,5.(0,75.2,4.7)
Céc loai tai trong: ‘ ‘
p.I - Do 0 san S2 truyen vao dam doc truc A dang hinh
3 thang va truyén vao khung:
(kN) L 2,9 19,9
Id.(k.p.;):4,5.(0,88.3,6.7) !
b) Hoat tai 2 tAng mai
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SO PO PHAN HOAT TAI 2 -MAI
Bang gia tri hoat tdi tdc dung lén khung
Tén
tai Cac tai trong tac dung lén Khung Gia




trong tri
1. Tai phan b6 déu pi (KN/m)
Cac loai tai trong:
- Tai 6 san SM2 truyén 1én khung dang tam giéc:
Wl , G.p.lL) ) 5.0975.3,9 2,28
(KN/m) 8.2 8.2
- Hoat tai stra chira mai ton: 0,39 x 4
1,56
Téng: 3,84
2. Tai tap trung Pi (kN)
Cac loai tai trong:
P, - Do 6 san SM2 truyén vao dam doc tryc C dang hinh
(kN) thang va truyén vao khung:
l 3,9
la. (k.p.2)=45.(075.0975.>) 7,28
Cac loali tai trong:
- Do 6 san SM2 truyén vao dam doc phu Dm3 dang hinh
P! thang va truyén vao khung:
KN l 3,9
(kM) 2.1 (k.p.2)=2.45.(075.0975. ) 13,86
Cac loali tai trong:
P, - Do 6 san SM1 truyén vao dam Dm1 dang chir nhat va
(kN) truyén vao khung:
l 3,9
ly.p.2 =45.111.2 104
2 2




104 104 58 269 58
[ 111
8
158 5,85 3.6 158
8
199 63 | 199
I
8
158 5,85 3.6 158
3
199 63 | 199
I
3
15,8 5,85 3.6 158
g
| s J
, 1100 7600 2900 1100
C B

SO PO HOAT TAI 1 TAC DUNG VAO KHUNG
Pon vi tdi phdn bé: kN/m

Domn vi tdi tdp trung: Kn
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SO PO HOAT TAI 2 TAC DUNG VAO KHUNG
Pon vi tdi phdn bo: kN/m
Don vi tai tap trung: kN
3.3.3. T4i trong gio



Do cong trinh ¢6 tong chiéu cao 1a 22,2 (m) <40(m), theo TCVN 2737-2020 khi
tinh toan tai trong gid 1én cong trinh ta chi phai tinh v&i thanh phan tinh cua tai
trong gio.
3.3.3.1 Tinh tai trong phin b6 déu
Cong trinh duoc xdy dung tai tinh THAI BINH thudc ving gié 111-B , ¢6 ap luc
tiéu chuan 1a Wo = 1,25 kKN/m?,
Gia trj tiéu chuan thanh phan tinh cia tai trong gié & d6 cao z so voi mbc chuan
xac dinh theo cong thirc: Wi, =WO0 . k. C
Wi : gid tri tiéu chudn cia tai trong gi6 tinh ¢ do cao z.
Wo: gia tri cua ap luc gio 1dy theo ban d6 phan ving.
k : hé s tinh dén sy thay doi cta ap luc gié theo do cao va dia hinh.
c: hé sb khi dong phu thudc vao hinh dang va bé mit cong trinh.
C =0,8: mat day gio; C =0,6: mat hut gio.
Gi4 trj tinh toan ciia gid phan bo theo chiéu dai & mirc tang duoc xac dinh:
Phia gi6 day : q; =Wo.n.k;.Cs.B
Phiagio hut: q, =Wo.n.ki.Cn.B

Bang tra hé s k:

Tang H (tang) Z (m) k
1 4,6 4,6 0,85
2 3,8 8,4 0,965
3 3,8 12,2 1,044
4 3,8 16 1,105
5 3,8 19,8 1,156
6 3,8 23,6 1,199

Gi6 tinh quy vé tai phan bb déu Phia day va hit gi6
Tang | Wo Z K |Ca [Ch | n B Qa't Qnt




KN/m? | (m) (m) KN/m | kN/m
1,55 46 1 080| 08 |06 | 12| 46 6,14 4,6
1,55 84 | 0965| 08 |06 |12 | 46 6,83 5,12
1,55 | 12,2 | 1.044| 08 | 0,6 | 1,2 | 46 7,37 5,53
1,55 16 | 1.105| 08 | 06 | 1,2 | 4,6 7,75 5,81
155 | 198 | 1.156| 0,8 | 06 | 1,2 | 4,6 8,02 6,01
155 | 236 | 1199 08 |06 |12 | 46 8,26 6,19

| O | W N|

3.3.3.2: T4i trong tap trung
Tai trong gi6 tac dung trén méi quy vé thanh luc ngang tap trung dat ¢ dinh cot
khung vé1 k = 1,199

Luc ngang W4, Wh dugc xac dinh theo cong thire: W =nkW,.B.> Ch
i=1

Xéc dinh hé s6 khi dong C:

Ce1 =-0,648
Ce2 = - 0,8
Tu % = % =2,2>2vagoc nghiéng mai o = 27,6°

=> noi suy ta duogc: Ce; = -0,648; Ce, = -0,8

Luc tap trung tai mac dinh cot: W = n.K.W,.B.ZCih;
W;=12.1199.155.46.(0,8.0,6-0,648.2,2) =-9,77
W,;=12.1,199.155.46.(06.0,6+0,8.2,2)=21,89

Tong hop céc s lidu tinh toan ta c6 so d6 phuong an chét tai trong gid 1én khung truc
6 nhu hinh vé:
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SO PO PHAN TU DAM, COT KHUNG TRUC 6

3.4.1. Co so tinh toan:
Chon vat li¢u:



- Bé tong cap do bén B20 :
Rp = 11,5 MPa, Ry; = 0,9 MPa, E = 27.10° MPa
- C6t thép doc nhom AL
d > 10, Rs = 280 MPa, Rs. = 280 MPa, E = 21.10* MPa
B20, C-ll - & =0,623, ar = 0,429
3.4.2.Tinh toan ndi luc cho céc két cdu chinh cia cong trinh

- DUng phan mém SAP2000V14 dé tinh toan noi luc khung.

- T6 hop noi luc nham tao ra c&c cap noi luc nguy hiém cé thé xuat hién trong qua
trinh lam viéc cua két cau. Tir d6 dung dé thiét ké cot thép cho céc cau kién.

- Noi lyc tinh toan duoc chon nhu d6 danh dau trong bang to hop noi lyc. 6 day ta
chon cac ndi luc c6 mé men duong va mé men am 16n nhat dé tinh thép dam.

Cac loai to hop noi lyuc:

TH1 = tinh tai + hoat tai 1

TH2 = tinh tai + hoat tai 2

TH3 = tinh tai + Qi0 tréi

TH4 = tinh tai + gio phai

THS = tinh tai +0,9.( hoat tai 1+ gi6 trai)

TH6 = tinh tai +0,9.( hoat tai 1+ gi6 phai)

TH7 = tinh tai +0,9.( hoat tai 2+ gio trai)

THS = tinh tai +0,9.( hoat tai 2+ gi6 phai)

TH9 = tinh tai +0,9.( hoat tai 1+ hoat tai 2+ gi0 trai)
TH10 = tinh tai +0,9.( hoat tai 1+ hoat tai 2+ gio phai)
BAO = (TH1+TH2+TH3+TH4+TH5+TH6+TH7+TH8+TH9+TH10)



3.5. TINH COT THEP DAM CAC TANG:
3.5.1 Tinh toan cét thép doc cho dam tang 2, nhip BC, phan ti# dam D1

(bxh = 22x70 cm)

BANG TO HOP NOI LUC CHO DAM
PH[';‘AI\\JMTU TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

MAT CAT| NOI LUC T T HT2 GT GP MMAX M MIN MTU MMAX M MIN MTU

QT QU Q MAX QU QU Q MAX

1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 4,6,7 4,56,8 4,58
11 M (KN.m) | -160.06 | -46.099 | -0.9303 | 180.542 | -180.55 | 20.47919 | -340.61 | -340.61 | 1.587778 | -364.881 | -364.044
Q (KN) -137.51 | -37.722 | 0.47344 | 46947 | -46.946 | -90.5675 | -184.46 | -184.46 | -94.8361 | -213.29 | -213.716

45 3 47 45,7 - 4,56,7
D1 1l M (KN.m) | 149.539 | 55.0086 | -2.7293 | 2.14327 | -2.1532 = 151.6819 | 200.9752 = 198.5188
Q (KN) 276665 | 16.1078 | 0.47344 | 46.947 | -46.946 - 74.61348 | 84.41582 - 84.84192

4,8 4,7 4,7 - 4,56,7 | 4,56,7
A M (KN.m) | -168.55 | -48.438 | -4.5284 | -176.26 | 176.241 | 7.692958 | -344.803 | -344.803 S -374.848
Q (KN) 139.748 | 38.3378 | 0.47344 | 46.947 | -46.946 | 92.80168 | 186.6945 | 186.6945 B 216.9299

Tt bang t6 hop chon ra cap noi luc nguy hiém sau:

+G6i C: Mc = - 364 KN.m

+ G6i B: Mg = - 374.8 KN.m

+ Nhip BC: Mgc = 204.5 kKN.m

*) Tinh cot thép cho goi B va goi C (mbnen am) :

Do hai gbi c6 mdé men gan bang nhau nén ta lay gia tri mé men 16n hon dé tinh cot
thép chung cho ca hai: M = -374.8 KN.m

tinh toan theo tiét dién chit nhatbx h =22 x 70 cm.

Giathiét a=4 cm= hy=70-4 =66 (cm)

M 374.8

Om = Rp.b.hZ 115.103. 0,22. 0,662 035
om < or = 0,431
=> £=0,5.(1+/1 = 2. &, ) = 0,5.(1+/1 — 2.0,35 ) = 0,88

M 374.8
" Rs.£.hy 280.10%. 0,88. 0,66

S

=0,00217 (m?) = 21,7 (cm?)

Kiém tra ham luong cot thép :

Ag 21,7
= P 100% = 7 ee 100% = 1,5 % > pmin = 0,05 %
. 0 .

*)Tinh thép cho nhip BC (mé men duong) Mgc = 204.5 KN.m
Bé rong canh dua vao tinh todn: by =b + 2.5



Trong d6 Sckhéng vuot quéa tri sb bé nhat trong cac gia tri sau:
- Mot nira khoang céach giira hai mép trong cua dam:

0,5.(4,5 0.22) = 2,29 (m)

- Mot phan sau nhip tinh toén cua dam: % x76 =12m
= Sc=1,2
Bé rong tinh toan: by =22 +2.121 = 264 (cm)
Giathiét a=4 cm= hy=70-4 =66 (cm)
Xac dinh vi tri truc trung hoa:
M = Ro.br”.he.(ho - 0,5.hy")
=11,5.1000.2,64.0,1.(0,66-0,5.0,1) =1851,96 kN.m

Taco M =193,3 (kN.m) < M¢ = 1851,96 (kN.m) nén truc trung hoa di qua canh,
tinh ton theo tiét dién chit nhat by’x h =264 x 70 cm.

M 204.5
M Rp.br. 2 11,5.103. 264. 0,662 0:015
oam < oagr =0,431
=> £=0,5.(1+/1— 2. o, ) =0,5.(1+,/1 — 2.0,015 ) = 0,99
pyp— 2045 = 0,00105 (m?) = 10,5 (cm?)

" Rs.£.hy 280.10%.0,99. 0,66

Kiém tra ham luong cét thép :

Ag 10,5
T= b hy 100% = > ee” 100% = 0,72 % > pmin = 0,05 %



3.5.2. Tinh toan cét thép dec cho dam tang 2, nhip AB, phan ti# dém D2

BANG TO HOP NOI LUC CHO DAM
PH[CI\\IMTU TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2

MAT CAT| NOI LUC T HT1 HT2 GT GP MMAX M MIN M TU MMAX M MIN MTU

QT QT Q MAX QT QTu Q MAX

1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 45,7 4568 | 456,8
11 M (KN.m) | -13.344 | -3.1119 | -5.2591 | 27 9415 | -27.944 | 14.59772 | -41.2881 | -41.2881 | 9.002874 -46.0275
Q (KN) -1545 | -1.1315 | -10.467 | 16.6588 | -16.662 | 1.208306 | -32.112 | -32.112 | -1.4759 -40.8843

4,7 48 48 46,7 45,8 45,6,8
D2 11 M (KN.m) | 0.63367 | -1.4712 | 3.29482 | 3.78624 | -3.7851 | 4.419907 | -3.15139 | -3.15139 | 7.006624 | -4.09701 | -1.13167
Q (KN) -3.8287 | -1.1315 | -1.3317 | 16.6588 | -16.662 | 12.83006 | -20.4903 | -20.4903 | 9.965617 | -19.8425 | -21.041

4,8 4,7 4,7 45,8 46,7 46,7
AN M (KN.m) | -2.2404 | 0.16939 | -1.397 | -20.369 | 20.3742 | 18.13374 -22.6094 | 16.24878 | -21.8299 | -21.8299
Q (KN) 7.79301 | -1.1315 | 7.80327 | 16.6588 | -16.662 | -8.86853 24.45181 | -8.2207 |29.80887 | 29.80887

Tt bang t6 hop chon ra cap noi lyc nguy hiém sau:
+ G6i B: Mg = - 46 KN.m

+ Goi A: Ma =-22.6 KN.m

+ Nhip AB: Mpg= 7 kN.m

*) Tinh cét thép cho goi B va goi A (mdnen am) :

Do hai géi c6 md men gan bang nhau nén ta lay gia tri mé men 16n hon dé tinh cot
thép chung cho ca hai: M = - 46 kN.m

tinh ton theo tiét dién chit nhatbx h =22 x 30 cm.

M 46
O = = =0,28
Rp.b.h% 11,5.103. 0,22. 0,262
om < ogr=0,431
=> £=0,5.(1+/1 = 2. &0, ) = 0,5.(1+v1 = 2.0,28 ) = 0,83
M 46
As =0,000796 (m?) = 7,9 (cm?)

" Rg.£. hy 280.10%.0,83. 0,26

Kiém tra ham luong cét thép :

Ag 7,9
= 5 .100% = 100% = 1,4 % > pmin = 0,05 %

ho 22.26°

*)Tinh thép chiu mé men duwong (M= 21,75 kN.m)

Bé rong canh dua vao tinh todn: by =b + 2.5

Trong d6 S khong vuot qua tri s6 bé nhat trong céc gia tri sau:
- Mot nira khoang céach giita hai mép trong cua dam:

0,5.(4,8- 0.22) = 2,29 (m)



- Mbt phan sau nhip tinh toan caa dam: % x2,9 =0,48 m
= S, = 0,44
Bé rong tinh toan: by =22 +2.44 =110 (cm)
Giathiét a=4 cm= hy=30-4 =26 (cm)
Xac dinh vi tri truc trung hoa:
M¢ = Ry.br .hy’.(ho - 0,5.h¢)
=11,5.1000.1,1.0,1. (0,26 - 0,5.0,1) = 265,65 kN.m

Taco M =18.1 (kN.m) < M = 265,65 (KN.m) nén truc trung hoa di qua canh, tinh
toan theo tiét dién chit nhat by’x h = 110 x 30 cm.

M 18.1
“m = Ry br. hi T11,5.103. 1,1. 0,262 0.025
om < ogr=0,431
=> £=0,5.(1+/1— 2. &, ) =0,5.(1+,/1 — 2.0,025 ) = 0,98
A= —2 181 - 0,000304 (M?) = 3,04 (cm?)

" Rs.£.hy 280.10%.0,98. 0,26
Kiém tra ham luong cét thép :

A 3,04
= 100% = .
b. hg 22. 26

n= 100% = 0,53 % > pmin = 0,05 %

3.5.3. Tinh toan cét thép dec cho cac phan ti D4, D6, D8, D10, D13

Phan tr dim D2 D4 D6 D8 | D10 | D13
Tiét dién
Goi A, B 46 387 | 206 | 2.9 | 295 | 10.8
Nhip AB 22 238 | 31.2 | 273 | 114

Do ndi lyc trong dam hanh lang cua céc tang trén nho nén ta b tri thép gidng nhu
dam D2 cho cac dam D4, D6, D8, D10, D13.

3.5.4. Tinh todn mét cdch twong twr cho céc phan ti# dém D3, D5, D7, D9, D12 theo
bdng:



Kihiéu | Tiét dién M bxh O g As U
phan ttr (kKN.m) | (cm) (cmd) | (%)
dam
G6iB,C | -375.6 | 22x70 | 0,33 0,8 205 | 14
D3 Nhip BC | 195.8 | 264x70 | 0,014 | 0,993 | 10,1 | 0,7
G6iB,C | -205.7 | 22x70 | 0,3 0,82 19,3 | 1,33
D5 Nhip BC | 275.3 | 264x70 | 0,015 | 0,992 | 10,6 | 0,73
Gb6iB,C | -213.8 | 22x70 | 0,25 | 0,85 174 | 1.2
D7 Nhip BC | 2184 | 264x70 | 0,016 | 0,992 | 113 | 0,77
G6iB,C | -2426 | 22x70 | 0,15 | 0,92 14,2 | 0,98
D9 Nhip BC | 217.1 | 264x70 | 0,015 | 0,992 | 11,2 | 0,77
G6iB,C | -133.7 | 22x70 | 0,117 | 0,94 75 | 052
D12 | NhipBC | 144.3 | 264x70 | 0,012 | 0,994 | 83 | 0,57




3.5.5. Tinh cét thép dam mai, phan ti# D11, D14

BANG TO HOP NOI LUC CHO DAM

PH;}TJ” e TRUONG HDPTAITRE;P:IFG _ _ TDHE}“I:CD BAN ;1 y 'rc:-Hr::onI:1 CO BAN ;1
MAR [ [1§1] TU [k AR TU
. i - L aTu QTu 0 max aTu aTu 0 mMAK

1 2 3 4 5 6 7 g ) 10 11 12 13 14
4,5 : 4,5 4,57 i 4,56
n [Mm) | 3E-14 | 7E-15 0 0 0 3.6E-14 B 3.6E-14 | 3.5E-14 i 3.5E-14
Q (KN) 16.9 10.4 0 0 7E-15 | 273 B 273 26.26 i 76.26
45 45 - 456 | 456
D11 W [MiKnm [-9.7858] -572 0 0 -4E-15 _ 15,5058 | -15.5058 _ 14,9338
a(kN) | 18685 | 104 0 0 7E-15 - 29.0847 | 29.0847 - 28.0447
45 - 456 | 456
Wi M KNm) [ -20553] -11.44 0 0 -8E-15 _31.9932 - _30.8492 | -30.8492
Qi) | 20469 104 0 0 7E-15 30,8695 - 29.8295 | 29.8295
45 = 456 | 456
N [Mm) | -20553 [ -4E-15 | -11.44 0 0 _31.9932 - -30.8492
QkN) | -20.47 0 104 | -1E-14 0 _30.8695 - -29.8295
46 . 456 | 456
D14 Wi |[Miknm)|-97858] -4E-15 | 572 | BE-15 0 = 455058 | -15.5058 . 14,9338 | -14.9338
Q(kN) |-18.685| O 104 | -1E-14 0 . _20.0848 | -29.0848 . _28.0445 | -28.0448

45 45 : 456 | 456
Wi W (em) | -4E-14 | -4E-15 0 2E-14 0 - 4AE44 | 4114 . 4AE14 | 4.1E14
a (KN) -16.9 0 104 | -1E-14 0 . 169 | -27.3 . 2626 | -26.26

Tt bang t6 hop chon ra cap noi luc ta thdy dam D11 chiu luc I6n hon nén ta chon
duoc t6 hop nguy hiém sau:

Mbmen dau trai: M= 3.5 KNm
Momen dau phai: Mc=-31.9 kNm.
Moémen duong 16n nhat M= 0 KNm ta dit thép chiu momen duong theo ciu tao

* Tinh thép chiu mé men tai goi voi gid tri I6n nhat: M = - 31.9 KNm
Tinh véi tiét dién chit nhat 22 x 30 cm

Chon chiéu day lép bao vé: a = 4cm, ho =30 -4 =26 cm.

Tach a oM _ 31.9 - 019
AC0 O = b hZ  11,5.103. 022. 0,262
am < (X.R = 0,431
=> £=05.(1+/1 — 2. ct, ) = 0,5.(1+yT = 2.0,19 ) = 0,89

M 31.9
" Rs.£.hy 280.10%.0,89. 0,26

=0,00049 (m?) = 4,9 (cm?)

S
Chon 2¢22 c¢6 As = 7,6 (cm?)

Kiém tra ham luong cot thép :

As

7,6
.100% = 100% = 1,33 % > pmin = 0,05 %

R he 22. 26



3.5.6. Chen cét thép doc cho dam

Tur két qua cua viéc tinh toan trén ta thay dién tich cét thép A cac phan tir dam D1,
D3, D5 gan giéng nhau va D7, D9, D12 gan giéng nhau nén;

- Ta lay gi tri 16n nhat As = 21,7 (cm?) dé bé tri thép chiu mé men &m va A, = 10,5
(cm?) dé b tri thép chiu mé men duong cho cac phan tir ddm D1, D3, D5.

217 (cm?) N7(em?)  7,9(cm?)
\ | |
\ \ \
10,5 (cm?) 3,04 (em?)
3625+ 2622 302542622 2625
(22,33) (22,33) (9,82)
\ |

|
\ \ \
20725+2027 2020
(17,42) (6,28)
- Ta lay gia trj 16n nhat A = 17,4 (cm?) dé b tri thép chiu mé men am va A, = 11,3
(cm?) dé b tri thép chiu mé men duong cho cac phan tir dam D7, D9, D12.

4922 2620
(15,2)

3.5.6. Tinh toan va bé tri cét thép dai, cét treo cho cac dam

174 (cm?) 174(m?) 79 (cm?)
\ | |
\ \ \
11,3 (cm?) 3,04 (cm?)
5022 5622 2022
(19,0) (19,0)
|
\

a. Tinh thép dai cho dam D1 (22x70 cm)
CO: Qmax = 216.9 KN
+ B@ tdng cap do bén B20 co:
Rp =11,5 MPa ; Ry = 0,9 Mpa; E,=27.10° MPa
+chona=4cm=>hp=h-a=70-4=66cm
+Tinh:
Qbmin = @3 . (1+¢n).Ret . b. he = 0,6.(1+0).0,9.10%.0,22.0,66 = 78,4 (kN)
Qmax > Qomin => Phai tinh cot dai

+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suat nén chinh:



Qb=0,3. pw1 . @p3 . Rp. b . hg
Do chua c6 bb tri cot dai nén ta gia thiét pus . gps = 1
Ta c6: 0,3.Rp.b.ne=0,3.11,5.102.0,22.0,66 = 500,94 kN > Q=217,8 kN
=> Dam du kha ning chiu cat theo tiét dién nghiéng.
+ Tinh cét dai
Mb= @2. (1+ 0 + 9n) . Ror. b . ho? = 2.(1+0+0).0,9.10%.0,22.0,66% = 172,5 kN

_ 2. Mp 2.1725
Q 217,8

C*

=1,58 m=158 cm

Vay hg < C" <2hy => C=C,=C"= 158cm

M 172,5
Qb= Tb =55 = 1094 kN> Qurin = 78,4 kN

- Qw=0Q-Q,=217,8-109,4=108,4 kN
- Qsw1= Qsw/Co=108,4/1,58 = 68,6 KN/m
- Qsw2 = Qomin/(2.ho) = 78,4/(2.0,66) = 59,4 KN/m
- (sw = Max (stl 7 Osw2 ) = 68,6kKN/m
Gia thiét chon cbt dai ¢6 s6 nhanh n=2:

Rgyw.n. asy 1750. 2. 0,283
dsw B 68,6

Co: St=

= 14,4 (cm)

Rpe. . h§ 0,9. 103 0,22.0,662
Qmax 217,8

=0,44 (m) =44 (cm)

Smax =

< h
Pau dam S¢ < (3 50) = (23,33 ; 50)

Vay chon thép dai & dau dam 1a ¢6 vai s = min ( S Smax; Sct ) = 14,4cm chon

S=14cm.
: \ 3h
Gitra dam S¢; < (? 50) = (50,2; 50) chon S =20 cm

Vay chon thép dai gitta dam 1a 6 véi s = 20 cm.

b. Tinh thép dai cho dém D3, D5, D7, D9, D12 (22x70 cm)



Phan tir dim D1 D3 D5 D7 D9 | D12

Luc cit Qmax (KN) 216.9 | 211.6 | 202,3 | 196.3 | 188.1 | 106.1

Ta thay trong cac dam co kich thuéc bxh = 22x70 cm thi ddm D1 c6 luc cat 16n nhét
Q =216.6 (kN), dam D1 duoc dit cot dai theo ¢6al140 cho dau dam va ¢6a200 cho
gitra nhip => b tri twong tu cho cac dam D3, D5, D7, D9, D12.

c. Tinh thép dai cho dam hanh lang phdn ti D2, D4, D6, D8, D10 (22x30 cm)
Do dam hanh lang c6 luc cat nho nén ta bo tri thép dai gal40 chay xubt dam .
d. Tinh toan cét treo

Tai vj tri ddm phu géc lén dam chinh can b tri cdt treo dé gia ¢d cho dam chinh
Luc tap chung do dam phu truyén vao dam chinh 1a :
Pi=P+ Py=324+54,71=87,11 (kN)
Trong d6 : P : hoat tai tdp trung do dam phu truyén vao
Py : tinh tai tap trung truyén tir dam phu vao
Str dung cdt treo dang ¢t dai chon $6 (as = 2,1 cm?), n = 2 nhanh. Sd lugng dai can
thiét la:
(1-35)x F (1-2 22 x 87,11 x 10

m> — 660
T nxAgXRgy 2x21x175

=54

Chon m = 6 dai bé tri mdi bén dam phu 3 dai, trong doan hs= 150mm, khoang cach
gitra c4c cot treo 50 mm.

\
=
=5
|
\
J,B@OLBOO
060
700

Bo tri cét treo



3.6 TINH TOAN COT THEP COQT
- S0 liéu dau vao
Chon vat liéu:
Tiét dién cot b x h = 30x55 cm, 30x45 cm, 22x22 ¢cm
Chiéu cao cot 1 =3,8 m
Vat liéu: Bé tong B20 : R, = 11,5 Mpa, Ry = 0,9 Mpa
C6t thép nhom All: Rs = Rsc = 280 MPa, Rsw = 225 Mpa
¢r=0,623; ar=0,429

Pé don gian trong viéc tinh todn va tién loi trong thi cong ta co thé tinh toan cot nhu
cau kién chiu nén léch tam c6 cét thép dbi xang .

Tur két qua caa bang to hop noi luc, mdi phan tir cot c6 12 cap ndi luc (M,N) & 2 tiét
dién chan cot & dinh cot. Ta s€ chon ra 3, 4 cap co:

+ M6men 16n nhat.
+ Luyc doc 16n nhat.
+ Do léch tam eg 16N nhat.

Déi vai cap ndi luc ndo ta ciing tinh cbt thép ddi xing & cap nao cd As 16n nhat thi
chon.

- So db tinh caa cot 1 dau ngam, 1 dau khép nén chiéu dai tinh toan caa cot 1a
lb=0,7H
+Tang 1: H=4,6m — 1,b=0,7x4,6 =3,22m
Xét ti s6: A = lo/h =322/50
+Tang1:1=6,3<8

Nhu vay céc cot déu cd A < 8 nén ta khong xét dén anh huong caa udn doc,
lay n= 1 d¢ tinh toan.

Cot duoc tinh theo tiét dién chiu nén Iéch tam dat cot thép dbi xang.

3.6.1. Cgt truc B: tang 1 (C2)



Kich thudc tiét dién:b x h = (30x55) cm

Chon a=a'=4cm_ho=h-a=51cm

Z=hgp-a=51-4=47cm

Do léch thm ngau nhién:

&, = Max (—.H . —hc )

600 30
1 1
= Max (—.450; —.55)= Max(0,75; 1,83)=1,83(cm)
600 30
BANG TO HOP NOI LUC CHO COT
PHCACr)\lTTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOILUC . HT HT2 GT GP MmMax M M M TU M Max | M nin M TU
N TU N TU N Max N TU N TU N Max
1 2 3 - 5 6 7 8 9 10 11 12 13 14
4.7 48 456 457 468 | 4567
i1 M(KNm) 31.3551| 11.9168| -2.20331| 178.099| -179.382| 209.454 | -148.027 | 41.0686 | 202.369 |-132.071 | 200.386
o N(KN) -1574.71| -234.768| -226.261| -102.398| 102.597|-1677.11|-1472.11|-2035.74 | -1878.16 | -1686.01 | -2081.79
4.8 47 4,56 468 457 | 4567
/1 |IM(KNm) | -60.0531| -23.3073| 6.60434| -104.584| 103.516| 43.4628 | -164.638 | -76.7561 | 39.0551 |-175.156 | -169.212
N(KN) -1554.29| -234.768| -226.261| -102.398| 102.597|-1451.69 | -1656.69 | -2015.32 | -1665.59 | -1857.74 | -2061.38
Tir bang t6 hop chon ra cap noi luc nguy hiém sau:
bac e1=M/N €0=
STT 2 M(KN.m) | N(kN) ea(cm)
diem (cm) max(ei;ea)
1 |M|max 209,4 1677.1 13,8 1,83 13,8
2 |N|max 200,4 2081.8 10,6 1,83 10,6
3 €max 209,4 1677.1 13,8 1,83 13,8

*) Tinh cd thép ddi xieng cho cip 1, 3:

+ Do léch tam tinh toan:

h 55
e=n.eo+5—a=1.13,8+?—4=37,3c:m

+ Chiéu cao ving nén:




N 16771
" Rpb  11,5.103.0,3

X =0,48 m=48cm

— X > ¢r.hp=0,623 .51 =31,77 cm

Xay ra treong hop nén léch tam bé

Tinh lai x véi:
1-& 1-0,623
x=[f+ —28—].hy=[0,623 + =s—].51=3251cm
1+5o.($]0)2 1+50. (55502

L, Xx=3251 > tho

+ Dién tich cét thép yéu cau:

N.e—Rp.b.x.(hg—0,5. x)

As=As=

1677.1. 0,373 — 11,5. 103. 0,3. 0,325. (0,51 — 0,5. 0,325
. ( ) - 0,00173 (m?)
280.103.0,47

=> A’s=A;=17,3cm?
*) Tinh c6 thép dbi xirng cho cap 2:

+ Do léch tam tinh toan:
h 55
e:n.eo+5—a: 1.10,6+7—4:34,1 cm

+ Chiéu cao ving nén:

_ N 20818
" Rpb  11,5. 103. 0,3

X =059 m=59cm

— X > ¢r.hp=0,623 .51 =31,77 cm

Xay ra treong hop nén léch tdm bé

Tinh lai x véi:
1—§R 1-0,623
x=[f + —"—].hy=[0,623 + Toe—] - 51 =132,72cm
1+50.(i°)2 1+50. (55)2

LXx=3272 > £h,



+ Dién tich cét thép yéu cau:

N.e—Ry.b.x.(hg—05. x
A= A, = bR Z(o )
SC - a

2081.8. 0,341 — 11,5. 103, 0,3.0,327. (0,51 -0,5. 0,327)
= - = 0,00233 (m?)
280.10°.0,47

=> A’ = A, = 23,3 cm?
+Kiém tra ham luong cét thép:
Xéc dinh gié tri ham luong ¢t thép tdi thiéu theo do manh A

I l 315

U =
r 0,288b 0,288.30

A= = 36,46

A€ (35 - 83) => Hmin: 0,2%

4s oy = 233 o) — 0 .
5o 100% = 252 100% = 152 % >

no% =

Ta thay cap noi luc 3 can lugng thép 16n nhat vi vay ta chon b tri thép cho cot.

— As=23,3cm?. Chon 5® 25 ( As =24,54 cm?)

, 200
N —
e o o 2023
il Y
g
e e 2023
e e e
E

Do néi luc céc cot C1, C4, C5, C7, C8 gan gidng nhau va cung tiét dién nén dé thuan
tién cho viéc bd tri ¢t thép ta b tri cbt thép cac cot C1, C4, C5, C7, C8 gidng Vai
cot C2.

3.6.2. Cgt truc A: tang 1 (C3)
Kich thudc tiét dién:b x h = (22x22) cm
Chon a=a'=4cm_h,=h-a=518cm

Z=hp-a=18-4=14cm



Do léch thm ngau nhién:

1 1
ea = Max (—.H ;. —=h
a (600 ' 30 C)
1 ] 1 .
= Max (——.450; —.22)= Max(0,75; 0,73)= 0,75(cm)
600 30
BANG TO HOP NOI LUC CHO COT
PH?STTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
HOILUC GT GP M2 | W MM MTU [ MMaz | MM M TU
CAT i HTI HT2 MNoTU N TU M Ak M TU N TU M AR
1 2 3 4 5 & 7 B 9 10 11 12 13 14
4.7 4.8 4.5.6 4.6.7 458 | 4667
11 M{KNm) 0.45609| -0.15009| 0.43568| 10.3634| -10.3678| 10.8195 | -9.91168 | 0.74169 | 10.1753 | -9.0099& | 10.0402
3 N{KMN} -350.712| -62.6087( -101.916| -63.6367| 63.4924|-414.349| -287.22 |-515.237 | -459.71 | -348.917 | -556.053
4.8 4.7 4.5.6 4.5.8 467 | 4567
/11 |M{KNm) | -0.69747| 0.36333| -0.78175| -9.1228| 9.12707| B4296 |-9.82026|-1.11589 | 7.84385 | -5.61156 [ -9 28456
N{KMN} -344.723| -62.6087( -101.916| -63.6367| 63.4924| -281.23 | -408.36 | -509.245 | -543.928 | -493.72 | -550.068
Tur bang t6 hop chon ra cap ndi luc nguy hiém sau:
bac e1=M/N €o=
STT 2 M(kKN.m) | N(kN) ea(cm)
diém (cm) max(ei;ea)
1 |M|max 10.8 414.4 2,8 0,75 2,8
2 |N|max 10 556 1,9 0,75 1,9
3 Emax 9.9 287.2 4,1 0,75 4,1

*) Tinh c6 thép ddi xing cho cip 1

+ Do léch tam tinh toan:

+ Chiéu cao ving nén:

N

414.4

X

" Rpb  11,5. 103. 0,3

— X > ¢r.np=0,623.18=11,2cm

h 22
e:n.eo+5—a:1.2,8+7—4=9,8cm

=0,171m=17,1cm




Xay ra truong hop nén léch tam bé

Tinh lai x véi:
1-& 1-0,623
x=[f+ —28—].hy=[0,623 + >5—].18=11,7 cm
1+5o.($]°)2 1+50. (33)2

. x=11,7cm > tho =11,2cm

+ Dién tich cét thép yéu cau:

N.e—Rp.b.x.(hg—0,5. x)
Rsc. Zq

414.4. 0,098 — 11,5. 103. 0,22. 0,112. (0,18 —0,5. 0,112)
= =0,000188 (m2)
280.103.0,14

=> A’ = A = 1,88 cm?

*) Tinh cd thép ddi xieng cho cip 2:
+ Do léch tam tinh toan:
h 22
e:n.eo+5—a= 1.1,9+7—4=8,9 cm

+ Chiéu cao ving nén:

N 556
" Rpb  11,5. 103. 0,22

X =0,222 m=22,2cm

— X > ¢r.hp=0,623.18=11,2cm

Xay ra treong hop nén léch tam be

Tinh lai x véi:
1- 1-0,623
x=[£ + i].ho:[0,623+ —5—1.18=11,92 cm
1+5o.($]0)2 1+50. (55)2

-~ Xx=1192cm > thO =11,2cm

+ Dién tich cét thép yéu cau:



N.e—Ry.b.x.(hg—0,5. x
A= A, = bR Z(o )
SC - a

556. 0,089 — 11,5. 103. 0,22. 0,119. (0,18 -10,5. 0,119
= : ( ) - 0,000348 (M?)
280.10°. 0,14

=> A’g = Ag = 3,5 sz
*) Tinh ¢ thép déi xirng cho cip 3:

+ D léch tam tinh toan:
h 22
e=n.eo+5—a=1.4,1+?—4:11,1cm

+ Chiéu cao ving nén:

N 287.2
" Rpb  11,5. 103. 0,22

X =0,l11m=11cm

—2a<x=11cm<¢r.hp=0,623.18=11,2cm
Xay ra truong hop nén léch tam lon
+ Dién tich cét thép yéu cau:

N.e—Rp.b.x.(hg—0,5. x)

= A=
ST Rec. Zg

287.2. 0,111 - 11,5. 103. 0,22.0,11. (0,18-10,5. 0,11
. ( ) - 0,0000974 (m?)
280.103. 0,14

=> A’s= As=0,97 cm?.
+Kiém tra ham luong cét thép:

Xac dinh gia tri ham luong cdt thép tdi thiéu theo dd manh A

= ly l, 315

r - 0,288.b - 0,288.22 =49,71

A€ (35 + 83) => pmin= 0,2%

45 100% = —2—  100% = 0,88 % >
°T2218" ° = 0870~ Hmin

hy

H=7

Ta thay cap noi luc 2 can luong thép 16n nhat vi vay ta chon b tri thép cho cot.

— As=3,5cm?. Chon 2 @18 ( As=5,09 cm?).



, 220 ,
W

> ©
® o

- Do cac phan tir cot C6, C9, C12, C15, C18 c6 ndi luc nho va gan bang cot C3 nén ta
bé tri cbt thép céc cot C6, C9, C12, C15, C18 gidng véi cot C3 2 @18 ( As = 5,09
cm?).

3.6.3. Cét truc B: tang 4 (C11)

Kich thudc tiét dién:b x h = (30x45) cm
Chon a=a'=4cm_hy=h-a=41cm
Zi=hp-a=41-4=37cm

Do léch tam ngau nhién:

1 1
ea = Max (ﬁH ;.%hc)

= Max ($.370; 3—10.45)= Max(0,61; 1,5)= 1,5(cm)

BANG TO HOP NOI LUC CHO COT
PH?STTU s TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

CAT NOILUC — HT1 HT2 GT GP Mmax M MIN M TU M mMax M Min M TU

N TU N TU N mMax N TU N TU N mMax

1 2 3 4 5 5 7 8 9 10 11 12 13 14
47 E 456 | 4567 - | 4567
i/t [[acim) | 64.5514] 14.9548 3.66233| 60.2803| -61.3876] 124.832 | - | 83.1685 135.559
o [nikny [ -718.918 -04.1024| -108.616] -25.6957] 25.92|-744614| - |-921638 924,493
_ | a7 | a5 | 4567
/i |M(kNm) | -71.1844] -0.66844] -19.355| -63.8782] 62.716] - -% - -146.696
[Ny [ -705.182] -94.1044 -108.616] -25.6957] 25.92] - 907902 - 2

Tur bang t6 hop chon ra cap noi luc nguy hiém sau:

STT dfl):; M(KN.m) | N(kN) el(zc'\r:;'\' ex(cm) maf;;;ea)
1 | Mie | 1355 | 9244 | 161 | 15 16,1
2 | Nl | 1467 | 9107 | 147 | 15 147
3 | e 135 | 7309 | 187 | 15 187




*) Tinh cd thép ddi xieng cho cap 1:
+ Do léch tam tinh toan:
h 45
e=n.eo+5—a= 1.16,1 +?—4= 34,6 cm

+ Chiéu cao ving nén:

N 924.4
" Rpb  11,5.103. 0,3

X =0,259 m=259cm

—> X =25,9cm > £r.hp=0,623 .41 =255 cm

Xay ra treong hop nén léch tam be

Tinh lai x véi:
x=[£ + ¢, 1. ho=[0,623 + ——2223__1 41 =25.96 cm
-ls, AR 1450, (%1)2 T

1+ 50.(?]0)2

—>X=2596cm > £ p =255cm

+ Dién tich cét thép yéu cau:

N.e—Rp.b.x.(hg—0,5. x)

’S:AS:

924.4. 0,346 — 11,5. 103. 0,3. 0,2596. (0,41 — 0,5. 0,2596)
= = 0,00056 (m2)
280.103.0,37

=> A’s= As=5,6 cm?
*) Tinh ¢ thép dbi xirng cho cip 2:

+ Do léch tam tinh toan:
h 45
e=n.eo+5—a=1.14,7+7—4=33,2 cm

+ Chiéu cao ving nén:

N 910.7
" Rpb  11,5.103.0,3

X =0,263 m=26,3cm

— X > ¢r.np=0,623 .41 =255cm

Xay ra truong hop nén léch tam bé



Tinh lai x véi:

1—§R 1-0,623
X=[f + —2%].ho=[0,623 + ] . 41=25,6cm
1+5o.($]°)2 1450, (3%). 2

> X=256cm > £ [ =255cm

+ Dién tich cét thép yéu cau:

N.e—Ry.b.x.(hg—0,5. x
A= A, = bR Z(o )
SC - a

910.7. 0,332 — 11,5. 103. 0,3. 0,256. (0,41 —-0,5. 0,256
. ( ) - 0,000504 (m?)
280.103.0,37

=> A’s= A;=5,04 cm?
*) Tinh c6 thép dbi xirng cho cap 3:

+ Do léch tam tinh toan:
h 45
e:n.eo+5—a:1.18,7+7—4:37,2 cm

+ Chiéu cao ving nén:

N 730.9
" Rpb  11,5.103.0,3

X =0,208 m= 20,8 cm

— 2a<x=20,8cm< ¢r.hp=0,623 .41 =255cm
Xay ra truong hop nén léch tdm lon
+ Dién tich cét thép yéu cau:

N.e—Rp.b.x.(hg—0,5. x)

= A=
ST Rsc. Zg

730.9. 0,372 — 11,5. 103. 0,3.0,208. (0,41 —-0,5. 0,208)
= - = 0,000453 (m?)
280.10°.0,37

=> A’s= A= 4,53 cm?

+Kiém tra ham luong cét thép:

Xac dinh gia tri ham lwong cot thép tdi thiéu theo dd manh A



b 1y 259
r  0,288b 0,288.30

A= =299

Ag 5,6
% = .100% =——. 100% = 0,51 % > i
= hy, ° 7 30.37 ° Humin

Ta thay cap noi luc 1 can luong thép 16n nhat vi vay ta chon bé tri thép cho cot.

— As=5,6 cm?. Chon 4® 20 ( As=12,56 cm?)

, J00
T 4920
e e
D
e e 4920
e e

Do néi luc cac cot C10, C13, C14, C16, C17 nho, gan gidng cot C11 va clng tiét
dién nén dé thuan tién cho viéc b tri cét thép ta bo tri cét thép cac cot C10, C13,
C14, C16, C17 gidng véi cot C11.

3.6.4 Tinh cét thép dai cho cét

+ Puong kinh ¢t dai:

25 ,
Pow > ("5‘2“ 5) = (-, 5) = 6,25 mm. Ta chon cét dai ¢6 nhém Al

+ Khoang céch cét dai “s”
- Trong doan ndi chong cot thép doc:
S < (10 ¢min ; 500mm) = (10.20 ; 500) = 200 mm => Chon s = 150 mm.
- Cac doan con lai: s < (15 ¢min ; 500mm) = (15.20 ; 500) = 300 mm
=> Chon s =200 mm.
3.7 BO TRi COT THEP KHUNG TRUC 6
BG tri ¢bt thép khung truc 6 dugc thé hién chi tiét trong ban v& bd tri thép khung truc

6 (KC-02).
CHUONG 4



TINH TOAN MONG TRUC 6
4.1. So liéu dia chat
4.1.1. Panh gia dic diém cong trinh:

- Tén cong trinh: Thiét ké cong trinh “Truong THPT BAC PONG QUAN — THAI
BINH”

- Quy mé cdng trinh: Cong trinh gdm 6 tang, cong trinh dang chit nhat c6 chiéu dai
cac canh 1a (10 x 67,45) m, cong trinh ¢6 hinh khéi, kién trac don gian, dap Gmg day

du cong ndng st dung.

- Cong trinh c6 tong chiéu cao tir code 0,00 dén code dinh mai 13 25 m, chiéu cao cac
tang 1a 3,8(m).
- Bic diém két ciu cong trinh:

So d6 két cau chiu lyc cua cong trinh 13 so do khung bé tong c6t thép do toan
khéi, tudng bao che, San bé tong cot thép do toan khdi day 10 cm. Khi tinh toan
khung mit ngam tai chan cot 1ay -1m so véi code + 0.00m.

Cong trinh ¢ tén nén 0,45 (m) so véi code tu nhién (code ngoai nha).

Khi tinh toan nén mong theo trang thai gidi han II, can khdng ché d6 lun gidi
han va do lun I¢ch gidi han cua cong trinh dé co thé st dung cong trinh mdt cach
binh thudng, va noi lyc bd sung do sy 1an khong déu cta nén gay ra trong két cdu
siéu tinh khong qué 16n, két cau khoi hu hong va dam biao my quan cho cong

S<S
trinh: o
AS <AS,,

Tong luong ltn va chénh 1éch lun ciia méng cling nhu dd nghiéng cua cong trinh
phai nho hon tri s cho phép. Theo TCVN 10304-2014 “Méng coc-Tiéu chuan
thiét ké”:

Vi nha nhiéu tang c6 khung hoan toan bang bé tong cot thép:
{Stb <S,,=10cm
AS<AS,, =0,002

4.1.2. Sb ligu dia chat cong trinh:
Phuong phéap khao sat : khoan, két hop xuyén tinh (CPT) va xuyén tiéu chuan (SPT).



Khu vuc xay dung gdm 5 16p cd chiéu day hau nhu khong doi.
Lép 1: Bat 1ap day 1,0m
Lép 2: S6 hiéu 201 day 7,5m
Lép 3: S6 hiéu 301 day 8,0m
Lép 4: S6 hiéu 401 day 6,5m
Lép 5: S6 hiéu 501 rat day

- Lép 1: S hiéu 101, dit san ldp day Im

Khu vyc xay dung nam trong dia hinh dong bang, 16p dat san 1ap day 1m, nén dién
tich mat bang cong trinh 1a bang phang.
- Lép 2: Sé higu 201 day 7,5m c6 cac chi tiéu co Iy nhw sau:

b A
W W, W,
“ ‘ ! (Do) e N
) | ) | | (Tm) (MPa)
36,5 32,8 18,1 1,76 5 2,69 0,21 1

Chi s6 déo:
A =W, - Wy =32,8-18,1 = 14 7% Lé6p 2 1a I6p dat sét pha.
Do sét cua dat 1a:

_W-wg _ 365-18,1
A 147

B

=1,25 Trang thai nhéo.

Hé s6 rdng :

AL yn (140,01 W) L2691 (1+0,365)
B y B 1,76

€2 -1=1,08

Modun bién dang E = a.qc = 5.21=105 T/m?

- Lép 3: Sé hiéu 301 day 8,0 m cd cac chi tiéu co Iy nhw sau:

W | Wa | Wy y A 7 C U N




(%) | (%) | (%) | (T/m¥ (®9) | (kKG/em?) | (mpa)

28 41 25 1,88 2,71 16 0,28 2,9

Hé sb rdng tu nhién:

_A.yn (14W) L7t 1. (1+0,28)

-1=0,845
Y 1,88

€o

Chi sb déo:
A =W - Wy =41 — 25 =16% = Lop 3 12 16p dat sét pha
Do sét cua dat 1a:

_W-wg _ 28-25
A 16

B

= 0,19 => Trang thai nua cing

Médun bién dang E = a.qc = 4.290 = 1160 T/m?

- Lép 4: Sé higu 401 day 6,5m c6 cac chi tiéu co Iy nhw sau:

W Wi W, 4 A ¢ C o
(%) (%) (%) | (T/m3) do) | (kGlem?) | (MPa)
279 | 304 | 245 1,86 2.68 10 0,1 2

Hé s6 rong tu nhién:

o A Yn (1+W) 268 1. (1+0279)
0 Y 1,86

-1=0,872
Chi sb déo:

A =W,-Wy = 30,4 -24,5=59 % = Lop 4 la 16p dat cat pha
Do sét cua dat 1a:;

_W-Wg _ 27,9-1245
Y 5,9

B

= 0,576 => Trang thai déo mém

Médun bién dang E = a..qc = 4.200 = 800 T/m?

- Lép 5: Sé hiéu 501 rdt day co cac chi tiéu co Iy nhw sau:




Thanh phan hat(%) tuong tmg véi cd hat Két

Hat cat . qua

- - Hat bui A Jc o
thd | to | vira | nho | min Hat | W Xuyé

) T/m | (M

2-1 0,05| 0,01- | sét | % X n
1- 1 0,5-] 0,25 | 0,1- Pa) .

- | 0,002 tieu

0,510,255/ -0,1 | 0,05 .
0,01 chuan

175|138 | 155| 12 8 5 4 - 1168 (264 9 28

C& hat: d >0.5mm chiém 55,5%
d >0.25mm chiém 71%
d >0.1mm chiém 83%
d >0.05mm chiém 91%
Ta thay ham luong ¢ hat 16n hon 0,25mm trén 50% = 16p 5 14 cét hat vira

Suc khang xuyén q. =9 Mpa =900 T/m? Cét thudc trang thai chit vira tra bang c6
@ =33°% go- 0,65

Médun bién dang g =900 T/m? = E = a.q. = 2.900 = 1800 T/m?

A.yn.(1+0,1W) _2,64. 1. (1+0,168)

Dung trong tu nhién: y= eot+1 0,65+1
0 )

=1,86 T/m?
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4.2 LUA CHON PHUONG AN NEN MONG



4.2.1. Phwong dn nén mong:
Dat nén gom 5 16p:

Lép 1: Bat1ap day 1,0 m

Lép 2: S6 hiéu 201 day 7,5m

Lép 3: S6 hiéu 301 day 8,0m

Lép 4: S6 hiéu 401 day 6,5m

Lép 5: S6 hiéu 501 rat day
Nudc ngam khdng xuat hién trong pham vi khao sét.

Chon giai phap mong coc dai thap.

Phwong an 1: dung coc BTCT 30 x 30 cm, dai dat vao 16p 2, miii coc ha sau
xuéng 16p 5 khoang 2m. Thi cong bang phuong phép ép.

Phwong an 2: dung coc BTCT 30 x 30 cm, dai dat vao 16p 2, miii coc ha sau
xudng 16p 5 khoang 2m. Thi cong bang phuong phap dong.

Phwong an 3: dung coc BTCT 30x30, dai ddt vao 16p 2. Coc ha bﬁng phuong
phap khoan dan va déng vao 16p 5. Phuong an nay do 6n dinh cao nhung kho thi
cong va gia thanh cao.

=> O ddy chon phuong an 1
4.3 VAT LIEU PAI MONG VA COQC
4.3.1. Dai coc:

+ Bé téng : B20 ¢ R, = 11,5 MPa = 1150 T/m?, Ry = 0,9 MPa = 90 T/m?
+ Cot thép:
¢ <10 dung A, c6 Rs = 225 MPa = 22500 T/m?,
¢ >10 ding A ¢6 Rs = 280 MPa = 28000 T/m?.
+ Lop 16t dai: bé tong B15 day 10 cm
+ Pai lién két ngam véi cot va coc (xem ban v&). Thép ciia coc neo trong dai >
20d (O day chon 40 cm ) va dau coc trong dai 10 cm
4.3.2. Thong sé coc:

+ Coc 30x30 cm ¢6:
+ Bé tong : B20 R, = 1150 T/m?



+ C6t thép: thép chiu luc Ay (4918 As =10,18cm?), dai A,
4.3.4. Chiéu sdu ddy dai hma:
Gia thiét: Tai trong ngang do dat tir ddy dai tro 18n tiép nhan, do d6 can thoa méan
diéu kién sau: h>0,7.hpin (h: &6 chon sau cua day dai)

@ Q 9930"’ 10,05
min = 19(45°- ;) ' \/y._b =19(45° - 2 ) '\/1,76. 2 1,43

Trong do:
Q: Tai trong ngang tac dung vao dai
@,y : GOC ma sét trong va dung trong tu nhién caa dat phia trén day dai
»=9°30"; y = 1,76 (T/m?3)
b: Bé rong dai, chon so bd b = 2 (m)
=>0,7. hmin =0,7. 1,43 = 1,001 (m). Chon h =1,8 (m)
4.3.5. Chen chiéu dai coc:
Coc ha vao 16p dat 5 khoang 2,3 (m)
— Chiéu dai coc:
l.=(1+75+8+65+23)-18+0,5=25(m)

- Coc dugc chia thanh 4 doan: mdi doan dai 6 (m), duoc ndi bang han ban ma.
4.3.6 Xdc dinh suc chju tdi caa coc:
a) Surc chiu tai cua coc theo vat liéu:
Pu=n.m..(Rp.Fp + R.As)

Trong do:
m: hé sé diéu kién l1am viéc phu thudc loai coc va sé luogng coc trong méng
@+ hé sb ubn doc
Chonm=1,¢ =1,n=11
As: dién tich cbt thép 4918, A= 10,18 cm?, Fy: dién tich phan bé téng

Fy=Fe -As= 30.30 — 10,18= 889,82 (cm?)= 889,82.10 (m?)



— Py =1,1.1.1.(1150 . 889,82.10* + 2,8 . 10,18.10%) = 112,57 (T)
b) Sitc chiu tdi ciia coc theo dit nén:
*) Xdc dinh theo két qua cua thi nghiém trong phong:
Strc chiu tai ctia coc theo nén dit xac dinh theo cong thtrc:
Pgh = Qs+ Qc

, . v Ly , Pgh
Strc chiu tai tinh toan: [P] = e
S

Q.: ma sét giita coc va dat xung quanh coc: Qs = a1 Y, u; . 7;. by

hj - Chiéu day 16p dat ma coc di qua

Qc: luc khadng miii coc: Qc = a2. R. F

Trong d6: a,02 - Hé s6 diéu kién 1am viéc cua dat véi coc vudng, ha bang
phuong phap épnén a1 =0y =1

F=0,3.0,3=0,09 m?.

ui : Chu vi coc. ui=1.2 m.

R : Swuc khang gigi han cua dat ¢ mii coc. Véi Hn =24 m, mili coc dit & 1op
cat hat vira, chit vira tra bang dugc R ~ 4400 kPa = 440 T/m?2.

i : luc ma sét trung binh cua Iop dat thir i quanh mit coc. Chia dét thanh cac
l6p dat ddng nhat, chiéu day mdi 16p < 2m. Ta lap bang tra duoc 7; theo I; (I; - do sau
trung binh cua 16p dat).

( B qua luc ma sat 16p dat sét pha nhio)



Lép dat Loai dat h (m) L(m) | 7, (T/m?)
10.5 2 6.3
12.5 2 6.4
3 D4t sot pha, ntra cietng B = 0.19
14.5 2 6.45
16.5 2 6.6
18.5 2 4.9
20.5 2 4.8
4 Cat pha, déo mém B = 0.576
22.5 2 4.85
23 0,5 51
5 Cat hat vira, chat vira 25 2 5.3

Strc chiu tai gigi han caa coc:
Pgh=1[1,2.(6,3.2+6,4.2+6,45.2+6,6.2+4,9.2+4,8.2+4,85.2+5,1.0,5+5,3.2)
+440.0,3.0,3] =152,1 T

Strc khang cua dat:

152,1
Theo TCVN 205: Fy = 1,4 — [P] ==& = === =108,6 T
S ]

*) Xdc dinh theo két qud thi nghiém xuyén tinh CPT:
P
[P] gh + QS a [ ]_ QC+QS
2+=3 1,5=2

Trong do:

Strc can pha hoai cua dat & mili coc: Q¢ = K.0em.F

k: hé s6 phu thudc loai dat va loai coc k = 0,5

=>Q.=0,5.900.0,09=405T



Suc khang ma sat ciia dat ¢ thanh coc: Q, =U.> | ihi
lo 4

a: hé s6 phu thuoc loai dat va loai coc, bién phap thi cong (bang 3.8 gido trinh
nén va méng cong trinh)

a3z =50; h3 =8 m; ez =290 T/ m®

o4 = 80; hy = 6,5m; gcs = 200 T/ m®

az = 100; hs = 2,3 m; ges = 900 T/ m?

200
. 6

290
:>Qs:1’2'(50 8+

900
S5 +—.2,3)=100,02T
100

40,5+100,02
=> [P] = 2002 — g6 T
2,5

*) Xdc dinh theo két qud thi nghiém xuyén tiéu chudn SPT:

p = Qc+0s
2+3

Q. = M.Np, .Fc stcc khang pha hoai cua dat & mii coc (N, - 6 SPT cua I6p dat
tai miii coc) = Q. =400.28.0.09 = 1008 T

Qs = n.Y_U.N..l;: stic khang ma sat cua dét & thanh coc.
i=1

(Vai coc ép: m = 400Kpa, h = 2)
N; chi s6 SPT cua 16p dat tha i ma coc di qua
=>Qs=2.12(1.75+9.8+8.6,5+28.2,3) =470,16 kN

1008+470,16
[P]= e =5913T

=> Sirc chiu tai caa coc lay theo két qua xuyén tinh CPT [P] =56 T

4.3.7. Kiém tra cwong dé ciia coc khi van chuyén va khi ép:

*) Khi van chuyén coc: Tai trong phan bé g = n.yF,



- Trong d6: nla hé sb dong, n=1.5
=>0=1,5.2,5.0,3.0,3=0,3375 T/m.

Chon a sao cho M;* <M;"=>a=10,207 I. = 0,207.6~1,242 (m)

Biéu d6 mdmen coc khi van chuyén

q.a® 0,3375. 1,242

- =0,26 (T/m?)

M1:

*) Truong hop treo coc 1én gia ba: Bé My* <M~ thi b =0,294 . I,
=>b 0,294 .6 = 1,764 (m)
+ Tri s6 mémen duong

q.b? 0,3375.1,764%
=

M, = = 0,525 (T/m?)

Biéu dd coc khi cau lap
Ta thay Mi< M, nén ta diing M, dé tinh toan
+ Lay 16p bao vé caa coc 1a a = 3 cm => chiéu cao lam viéc cua cot thép

ho=30-3=27 (cm)



My, 0,525
0,9.hg.Rqg 0,9. 0,27 . 28000

=>A,= =7,7.10° (m?) = 0,7 cm?

Co6t thép chiu uén cua coc 1a 2¢418 c6 As= 5,09 cm?

=> coc du kha ning chiu tai khi van chuyén cau lap

*) Tinh toan cot thép 1am mac cau trong truong hop cau lap coc Fy = q.l
=> Lyc kéo ¢ 1 nhanh, gan dung

= F2=0,3375.6/ 2 =1,0125

Dién tich cét thép cua moc cau

F,
Fs= . 4 =
Rq

1,0125
28000

=3,61.10°m? = 0,361 cm?

=> Chon thép moc cau ¢12 c6 Asme= 1,131 cm?

Vi tri dat moc cau cach dau cocl doan 1a 0,207l = 0,207.6 =1,242 (m) chon 1,3(m)

4.4 TINH TOAN MONG CQT TRUC B (MONG M1)

4.4.1. Sé liéu tinh toan:

- Pic diém két cau: Nha cao tang, két cau nha khung ngang BTCT toan khoi. Tiét

dién cot: 30x55 (cm)

- Tai trong tinh to4n: Dya vao bang t6 hop noi luc cot truc B phan ta cot C2 dé tinh

toan méng coc.

BANG TO HOP NOI LUC CHO COT
PH?STTU TRUCGNG HOP TAI TRONG TOHOP CO BAN1 TO HOP CO BAN 2

MAT CAT|NOI LUC T HT1 HT2 GT GP L I 1IN M TU M 18K W RAIN M TU

N TU N TU N 1% N TU N TU N haAx

1 2 3 4 5 6 7 8 g 10 14 12 13 14
46 45 | 456 | 468 | 457 | 4567
" M(KMNm) | 31.3551| 119168| -2.2035| 178.099| -17938| 1121 |-12104 |410686| 6.831 -191.19 | 200.386

QKN 18.69 7.19 -1.69 76.33| -79.81| 9502 -61.12 2419 | 10221 | -61.81 | 10052
MK -1574.7| -23477| -226.26| -102.4| 102.597| -1677.1 | -1472.1 | -20357 | -1878.2 | -1686 | -2081.8

© 45 | 46 | 456 | 457 | 468 | 4567
Wi M(KMNm) | -60.053| -23.307| 6.60434| -10458| 103.516| 1264 | -3762 | -76.756 | 206.647 | -31.439 | -169.21

QKM 18.69 7.19 -1.69 5598 -5598| -47.3 B4.67 2419 | -48.99 91.86 90.17
MNKMN) -1554.3| -234.77| -226.26| -102.4| 102.597| -1451.7 -20158.3 | -1665.6 | -1857.7 | -2061.4




- Dua vao bang té hop néi luc ta lay céc cap noi luc tai chan cot caa phan ta cot C2
dé tinh toan. Tuy nhién qua thuc té tinh toan ta thay cap noi luc c6 Nimax 12 cap noi luc
gay nguy hiém nhat. Ta c6 sd liéu nhu sau:

Nt = 208,18 (T)

M= 20,03 (T.m)

Q' = 10,05 (T)

- Tai trong tiéu chuan: Do thdng sb t6 hop tai trong tiéu chuan, nén s liéu tai trong

tt
Qo

. Qotc -0

'
n n

_ : , ngt m§t
tiéu chuan duoc lay nhu sau: No'© = — Mo = —

(n1a hé so vurot tdgi, n = 1,1-1,2; Chonn = 1,2)
Ta c6 sb liéu tai trong tiéu chuan nhu sau:
N = 170,54 (T)
Mt = 18,12 (T.m)
Q= 8,37 (T)
b6 Iéch tam e = M/N = 0,1(m)
— Do 1éch tam bé.

4.4.2. Chon sé Iweng cocC va bé tri:

tt
S6 luong coc so bd xac dinh nhu sau: n = S. 71 véi f=12+2
208,18
56

Chon 6 coc bd tri nhu hinh vé:

=>n=15. =55
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4.4.3. Kich thwoc dai:

Tur viée bé tri coc nhu trén:
=> kich thudc dai: Bax Lq=1,5. 2,4 (m)
-Chonhs=0,8m

4.4.4. Tdi trong phén phoi lén coc:

a. Xac dinh tai trong tai day dai :

+ Trong lugng cua dai va dét trén dai:
Gy~ FpxhnXyp=15.2,4.1,8.2=12,96T.

+ Tai trong tiéu chuan tac dung lén coc dugc tinh theo cong thic:
N My

= T 2

Trong d6: N© = N +G, = 170,54 +12,96 = 183,5 (T) la tai trong tiéu chuan & day
dai
ME = Mo + Q%y . hyy (Momen tiéu chuan ¢ day dai)
M, = 18,12 + 10,05.1,8 = 36,21 T.m
n o y2=4.0,92=324nm

Lap bang tinh :

Pi



coC yi (m) Sy Pi(T)
1 -0,9 3,24 20,5
2 -0,9 3,24 20,5
3 0 3,24 30,6
4 0 3,24 30,6
5 0,9 3,24 40,6
6 0,9 3,24 40,6

Pmax = 40,6 T; Pmin = 20,5 T => Tt ca c4c coc déu chiu nén va déu nho hon [P]
=56 T

- Tai trong tinh toan tac dung Ién coc, khong ké trong lugng ban than cua dai va dat
trén dai duogc tinh theo cong thuc :

N§E | MECy;
Poi = —yn .2

Trong d6 : N" 1a tai trong tinh toan tai code 0,000
N%=204T
MY, = Mt + Q%y.hm 1a momen tinh todn & day dai
MU, = 18,12 + 8,37.1,8 = 33,2 (T.m)
nLyr=4092=36m

Lap ban tinh :

coC yi (m) Sy Pai (T)
1 -0,9 3,24 24,7
2 -0,9 3,24 24,7
3 0 3,24 34
4 0 3,24 34
5 0,9 3,24 43,2
6 0,9 3,24 43,2




Pmax = 43,2 T; Pmin = 24,7 T => Tét ca c4c coc déu chju nén va déu nho hon [P]
=56T.

=> V4y tdt cd Cac Coc déu dii khd ndng chiu tai va bo tri nhu trén la hop y.

4.4.5. Kiém tra tong thé
a)Kiém tra ap luc dudi day khéi mong:

- Diéukignkiemtra:  pw<Ras; Pmxae<1,2.Rq

- Xdc dinh khoi mong quy woc:
+ Chiéu cao khdi moéng quy udc tinh tir day mong dén miii coc Hy = 25,3 (m)
+ Dién tich ddy khdi mong quy udc duoc xac dinh theo cong thirc sau:

Fu=Lo.Bu= (L1 +2.L.tga). (B1 + 2.L.tgor)
o= % (trong d6 ¢, - goc ma sat trong trung binh cua céc 16p dat tir miii coc tra 18n)

59. 7+16°. 8+10°. 6,5+33°. 23 0ccs
Ot = =12955> => ¢ =
7+8+6,5+2,3

a 12955/
th — =313

L, = 2,1 (m) — khoang cach hai mép ngoai cung cua coc theo phuong x
B: = 1,2 (m) — khoang cach hai mép ngoai cung cta coc theo phuong y
Viy kich thuéc day khéi mong quy ude nhu sau:

Faq = (2,1+2.23,2.t93°13°).(1,2+2.23,2.tg3°13") = 4,7 . 3,8 = 8,5 (m?)

- Xdc dinh tdi trong tiéu chudn duwdi day khoi mong quy wée (miii coc):
+ Dién tich day khdi mong quy wdc

Fou=Lq.Bu=4,7.38=85(m?



N l 4700 l
Momen chéng udn Wy ctia Fy 12

_3,8. 4,77

Wy = = 14 (m?)

+ Tai trong thang dung tai day khdi méng quy wdc:

NtC+ 'y

.Fqu.hqu=170,54 +2 .85 .253 =600 (T)

+ Momen My tiéu chuan tai day dai:



M, = M, + thoy-h ]
M, = 18,12 + 8,37 . 1,8 =33,2 (T)
Ung suat tai day khdi méng quy wéc:

N M 600 33,2
Omax = — + = =—— + —— = 72,9 (T/m?)
F W, 85 14

N M 600 33,2
—-—==—-—-=682(T/m)

G-: -
™7 F w, 85 14

—> 6 = 70,55 (T/m?)

- Cuong dé tinh toan cia dat ¢ ddy khoi méng quy woc (theo cong thic Terzaghi): Ry
_Pgh_O,S. S’y. y.Bqu. N'V+Sq. q. Nq+Sc. C. NC

Fs Fs

q:y-hqu

- Yi-h1+ V2. hoy v3. hay Va. hay vs5. hg
|4 hi+ hy+hs+hs+hs

- 1,7.1+176.75+1,88.8+1,86.65+1,86.2,3 3
= 1,8 (T/m°)
)4 1+7,5+8+6,5+2,3

Pgh = O,S.Sy.’Y.Bqu.Ny + Sq.q.Nq + Sc.C.NC
Trong do:

B 3,8
S,=1-02—=1-02-"-=0,84
Lqu 4,7

Sy=1

B 3,8
S.=1+02—==1+02-"2==116
Lqu 4,7
Lép dat 5 cd ¢ =33° tra bang (BangV1.1 — Trang 199 — sach Co hoc dit) ta c6:
= 29,8; Ng=23,2; N:=355

05.084.18.38.298+ 1. 253.23.2+0 )
R = - = 4559,7 (T/m?)




Tacé o, = 70,55 (T/m?)< Ry = 4559,7 (T/m?)
0. =729 (T/m?) < 1,2.Rq = 5471,6 (T/m?))
— Nén dét dudi day khdi mong quy wdc du kha ning chiu luc.
b)Kiém tra IGn cho méng coc:
D6 lun duoc tinh véi tai trong tiéu chuan:
o, = 70,55 (T/m?)

Vi coc dit vao 16p dat cudi cuing nén dudi day khdi méng coi la nén déng nhat, ta co

thé tinh 1Gn bang cach dung két qua caa ly thuyét dan hoi:

1-p5
Eo

Trong do:
Py — ap luc gay lun
@ - hé s6 phu thuoc hinh dang méng (Bang V.1-Trang 167—Co hoc dat)
1, - hé sb bién dang ngang cua dat (Bang V.2—Trang 168—Co hoc dat)

E, - Mddun bién dang cua dat

Ap lyc gy 1an: pg = o - y -Na=70,55-18.253=2501 (T/m?)

Piat dudi day khdi mong 1a Cat hat vira, chat vira — 4,= 0,25; E, = 1800 (T/m?)
. A Lqu
Ty s6 -2 =124 — w=1,07

1-0,252

=>S5=25,01.3,8.1,07.—
1800

=0,05 (m) =5 (cm)

S =5 (cm) < Sgr = 8 (cm) — Thoa mén.

4.4.5. Tinh todn nén moéng cec theo trang thai giéi han 11



Dai coc lam viéc nhu ban c6n son cirng, phia trén chiu tac dung dudi cot Mg , N,

phia dudi 12 phan luc ddu coc => can phai tinh toan 2 kha ning

a) Kiém tra cuong dg trén tiét dién nghiéng - biéu kién dam thing

Chiéu cao dai 800 mm. (Hs= 0,8 m)
Chon l6p bao vé a,, = 0,1 m
Ho=h - apy, =800 -100 = 700 mm

(Gid thiét bé qua danh hwong cua cot thép ngang)

Kiém tra cét dam thing cria cét

X
TN\
00, 900 T 1900300
o I fHeme s
~ : — = B reien
O, _ ,‘ ,N‘ _ ,:\},%
= T AN Ly o Y
B 2 10 I I I A I B
1 ] NI
ph 1365 1035 1op
240(

Trong d6: Py - Luc ddm thung = tong phan lyc cua coc nam ngoai pham vi cia day

thap dam thung

Pat = Po1+ Pop + Pos+ Pog = 24,7+24,7+43,2+43,2 = 135,8 (T)

Peat = [0t1.(Dc+C2)+02.(he+C1)].ho. Ryt

o1: 0 12 hé sb duoc xac dinh nhu sau :

1’ _

ho
be X he : kich thude tiét dién cot be x he = 30x55 cm

o=15 1+ (C_)Z -
2

ho: chiéu cao lam viéc cua dai hg = 0,7 m



C1; Cz: khoang céch tir mop cot dén mép thap dam thung Cy= 0,475 m,
C,=0,15m

=> P = [2,67.(0,3+0,15)+7,15.(0,55+0,64)].0,7.90 = 537,4 (T)
Vay Pg = 135,8 (T) < Peq =537,4 (T)
— Chiéu cao dai thoa man diéu kién chéng dam thang.

Kiém tra cwong dg trén tiét dién nghiéng theo luc cdit

/P
X
= N
00, 900 | 1 | IF—
= I 7 O e
= Y 475 R
g | [ ] 1] \\ 1
- L] ] NEE e
A
b 1365 L 1055 g
2400

Q < B.b.ho.Ry
Q — tong phan luc cua cac coc nam ngoai tiét dién nghiéng:
Q =Pos + Pos =43,2+43,2 = 86,4 (T)
B — hé s6 thir nguyén

p0.[i+ ()

C=C.=0475

B=0.7. \/1 +(5%) (35) =124

=>B.b.ho.Rk=1,24.1,5.0,7.90=117,18 (T)
Q=864 T<P.b.ho.R=117,18 T
=> thoa méan diéu kién pha hong trén tiét dién nghiéng theo luc cat
Két luan: chiéu cao dai thoa man diéu kién chong ¢am thing cta cot va cuong do

trén tiét dién nghiéng.



b) Tinh cot thép dai:

Dai tuyét d6i cung, coi dai lam viéc nhu ban con son ngam tai mép cot.

L, 750
[

1500

50
||
L]

10

M

Fo =
M, M6 men udn & tiét dién I-1
M, M6 men udn & tiét dién 11-11
M, -> tinh thép theo phuong anh dai:
M = r1. (Pos + Poe)
r, : khoang céch tir truc coc 5 va 6 dén mat cat |-
=> M, = 0,625.(Pos + Pos) = 0,625.(43,2+43,2) = 54 (T)
Cot thép yéu cau:
54

Feu = = 0,003 m? = 30 cm?
0,9. 0,7. 28000

Chon 16416@100 c6 As = 32,16 cm?

M, -> tinh thép theo phuong anh ngan:



M, =r>. (P01 + Pos+ Poe) = 0,3.(P01 + Pos3+ P06) = 0,3(24,7+34+43,2) = 30,57 (T)

C6t thép yéu cau:

30,57
Fetl = =0,0017 m? =17 cm?
0,9. 0,7. 28000

Chon 13414@200 c6 As = 20,02 cm?

10005
THEP CHO COT 201 3
4£0.000 THEP CHO COT
Lo
[
O
(3)Be140200 58000 g
-1.000 13914@200
~— @ i et
(7)130146200 ¢ S
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4.5 TINH TOAN MONG CQT TRUC C



- Dya vao ban t6 hop noi luc ta co thé thay noi luc chan cot truc C (phan tir C1) nho
hon va gan giéng véi noi luc chan cot truc B (phan tir C2). Bé thién vé an toan ta bd
tri 1 cach twong tu néng truc B cho moéng truc C.

BANG TO HOP NOI LUC CHO COT
pH?gTTU TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2

MAT CAT| NOI LUC . HTA HT2 GT GP MMAX M MIN M TU M MAX M MIN M TU

NTU NTU N MAX NTU NTU N MAX

1 2 3 4 5 6 7 8 9 10 11 12 13 14
A7 48 4.5.6 4.6.7 458 | 4568
i M(KNm) | -29.2292| -10.8635| 2.946674| 174.7167| -173.429| 145.4874 | -202.659 | -37.1461 | 130.6678 | -195.093 | -192.441
Q(KN) -18.19 -7.1 1.5 74.5 -74.31| 56.31 -92.5 - 15236 | -215.43 | -213.08
& N(KN) -1411.27( -181.944| -125.897| 166.0344| -166.089| -1245.24 | -1577.36 | -1719.12 | -1375.15 | -1724.51 | -1837.81
48 47 | 456 | 458 | 467 | 4568
Wi M(KNm) | 63.33254| 23.84723| -4.64355| -94.0513| 95.11551| 158.448 | -30.7188 | 82.53623 | 170.399 | -25.4928 | 166.2198

Q(KN) -18.19 -7.1 1.5 60.69 -63.69| -82.15 425 -32.79 -88.25 44 -87.75
N(KN) -1390.86| -181.944| -125.897| 166.0344| -166.089| -1556.95 | -1224.82 | -1698.7 |-1704.09 | -1354.73 | -1817.39
47 48 4.5.6 4.5.7 468 | 456.7
i M(KNm) 31.35512| 11.91684| -2.20331| 178.0988| -179.382| 209.454 | -148.027 | 41.06865 | 202.3692 | -132.071 | 200.3863

Q(KN) 18.69 7.19 -1.69 76.33 -79.81| 95.02 -61.12 24.19 102.21 -61.81 100.52
N(KN) -1574.71| -234.768| -226.261| -102.398| 102.597|-1677.11 | -1472.11 | -2035.74 | -1878.16 | -1686.01 | -2081.79

2 48 47 | 456 | 468 | 457 | 4567
Wi M(KNm) | -60.0531| -23.3073| 6.604344| -104.584| 103.5159| 43.4628 | -164.638 | -76.7561 | 39.05512 | -175.156 | -169.212

Q(KN) 18.69 7.19 -1.69 65.98 -65.98| -47.3 84.67 24.19 -48.99 91.86 90.17
N(KN) -1554.29| -234.768| -226.261| -102.398| 102.597| -1451.69 | -1656.69 | -2015.32 | -1665.59 | -1857.74 | -2061.38

4.6 TINH TOAN MONG CQT TRUC A (MONG M2)
4.6.1. Sé ligu tinh toan:

- Piac diém két cau: Nha cao tang, két cau nha khung ngang BTCT toan khoi. Tiét
dién cot: 22x22 (cm)

- Tai trong tinh toan: Dya vao bang té hop noi luc cot truc A phan tir cot C3 dé tinh
toan mong coc.

BANG TO HOP NOI LUC CHO COT
FHAR
TRUONG HOPF TAI TRONG TO HOP CO BAN 1 TO HOP CD BAN 2
TUEOTI mar ] ] M |1 ] M
MOl LU GT GF Max MIN Tu MaR MIN Tu
CAT EE i e I Tu I Tu I Man I Tu I Tu I Man
1 2 3 4 5 [ 7 2 3 10 1 12 13 14
4.6 45 456 | 468 | 457 |4567
! MAKMNm) | 0.45609] -04501) 0.43668( 103634 -10363) 11241 -121.04 | 0.74164 E.51 -131.43 | 10,0402
GEN] 0.z -0.09 0139 43 502 A1 -4.82 0.3 523 -4.51 A.02
3 NIEM] S3ROTY| -BZE0A|  -10192| -B3E3IT| BX4924( -414.35 | -28T.22 | -515.24 | 49971 | -349.92 | -556.06
45 4.6 456 | 457 | 468§ |456.7
W MENm] [ -0687E) 036333 -0F818) -91228[ 912707 1264 | 3762 | 11158 | 206647 [ -31.433 | -9.2846
GEN] 0.z -0.09 019 49 B0zl 482 51 0.3 0.3 523 h2
M[EN] 3472 -BZE03])  -10192[ -B3E3T) B3.4924( -281.23 - 50325 | -343.93 | 49372 | 550007

- Dwa vao bang té hop noi luc ta lay cac cap ndi luc tai chan cot caa phan tir cot C2
dé tinh toan. Tuy nhién qua thuc té tinh toan ta thay cip noi luc c6 Nimay 12 cip noi luc
gay nguy hiém nhat. Ta c6 sé | iéu nhu sau:



Nt = 56,6 (T)

M= 1,004 (T.m)

Qt"'=0,52 (T)
- Tai trong tiéu chuan: Do thong sb td hop tai trong tiéu chuan, nén sé liéu tai trong
. ) ) Nit Mt tt
tiéu chuan duoc lay nhu sau: No' = TO ; Mo = TO Qo = QTO

(n 14 hé s6 virot tdgi, n = 1,1-1,2; Chon n = 1,2)
Ta c6 sb liéu tai trong tiéu chuan nhu sau:
Nt ~ 46,8 (T)
M = 0,92 (T.m)
Q*=0,43 (T)
Do léch tdm e = M/N = 0,02(m)
— Do 1éch tam bé.

4.6.2. Chon sé Iweng coc va bé tri:

tt
S luong coc so bd xac dinh nhu sau: n=4F.—voi f=12+2

[P]

56,6
=>n=15.—=15
56

Chon 2 coc bé tri nhu hinh vé:
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4.6.3. Kich thudéc dai:

Tur viée bé tri coc nhu trén:
=> kich thudc dai: Ba4x L =0,6 . 1,5 (m)
- Chonhy =0,8m

4.6.4. Tdi trong phan phéi 1&n coc:

a. Xac dinh tai trong tai day dai :

+ Trong luong cua dai va dat trén dai:
Gs= FaxhpXy,=0,6.15.1,8.2=3,24T.

+ Tai trong tiéu chuan tac dung lén coc dugc tinh theo cong thic: Pi
Nt My,

= T 2
n Y,y

Trong d6: N*® = N*+G, = 46,8 +3,24 = 50,04 (T) Ia tai trong tiéu chuan & day dai
ME = Mo + Q%y . hyy (Momen tiéu chuan ¢ day dai)
M\=0,92 +0,43.1,8 =6,75 T.m
n . y?=2.0,45%2=0,405 m?

Lap bang tinh :



coC yi (m) Sy Pi(T)
1 -0,45 0,405 17,52
2 0,45 0,405 32,52

Pmax = 32,52 T; Ppin = 17,52 T => T4t ca cac coc déu chiu nén va déu nhé hon
[P]=56T

- Tai trong tinh toan tac dung 1én coc, khdng ké trong lwong ban than caa dai va dat
trén dai duoc tinh theo cdng thic :
_NGE | MECy;

Poi == +

Trong d6 : N" 1a tai trong tinh toan tai code 0,000
N%"=56,18 T
MY = Mty + Q%%y.hm 1& momen tinh todn ¢ day dai
M, = 1,004 + 0,52.1,8 = 1,88 (T.m)
" y2=20,45 = 0,405 m’

Lap ban tinh :
cQC yi (m) 3y Pai (T)
1 -0,45 0,405 26
2 0,45 0,405 30,17

Pmax = 30,17 T; Pmin = 26 T => T4t ca c&c coc déu chiu nén va déu nho hon [P]
=56 T.

=> V4y tdt cd C&c coc déu dii khd ndng chiu tai va bé tri nhu trén la hop 1y,

4.6.5. Kiém tra tong thé
a)Kiém tra ap luc dudi day khéi mong:

- Diéukiénkiemtra:  pg <Rg
pmax.qu < 1,2Rd

- Xadc dinh khéi méng quy wéc:



+ Chiéu cao khdi mong quy wdc tinh tir ddy mong dén miii coc Hy = 25,3 (m)
+ Dién tich day khdi méng quy udc duoc xac dinh theo cong thic sau:

Fu=Ly.Bu=(L1+2L.1tga). (B1 + 2.L.tgo)
o= % (trong d6 @, - goc ma sat trong trung binh cua cac 16p dat tir miii coc tré 1én)

50, 7+16°%. 8+ 10°. 6,5+33°. 2,3

Oip = = 12055,
7+8+6,5+2,3
a 12955’
=>q=—2= = 3013’
4 4

L, = 1,2 (m) — khoang cach hai mép ngoai cung cua coc theo phuong X
B: = 0,3 (m) — khoang cach hai mép ngoai cung cua coc theo phuong y
Viy kich thuéc day khéi mong quy ude nhu sau:

Faq = (1,2+2.23,2.t93°13°).(0,3+2.23,2.tg3°13") = 3,8 . 2,9 = 6,7 (m?)

- Xdc dinh tdi trong tiéu chudn duéi day khoi méng quy wée (miii coC):
+ Dién tich day khdi mong quy uéc

Fqu = Lqu . Bqu = 3,8 . 2,9 = 6,7 (mz)
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Momen chéng udn Wy ctia Fy 12

2,9. 3,82
Wy =————=7(m3
6
+ Tai trong thang dung tai day khdi méng quy uéc:

N:Ntc+y

.Fq.huw=468+2.6,7.253=2385.8 (T)

+ Momen My tiéu chuan tai day dai:



M, = M, + thoy-h ]
M, = 0,92 + 0,46 . 1,8 = 1,75 (T)
Ung suat tai day khdi méng quy wéc:

N M 385,8 1,75
Omax = — + — = ——— + —— = 57,8 (T/m?)
F Wy, 67 7

N M 385,8 1,75
% = —— == =573 (T/m?)

Gmin = — -
"M E w,, 67 7

=> oy = 57,55 (T/m?)

- Cuong dé tinh toan cia dat ¢ ddy khoi méng quy woc (theo cong thic Terzaghi): Ry

:PthO’S'SY'y'Bqu-N’V'l'Sq- q. Nq+sc. C.NC
Fs Fg

q:y-hqu

- Yi-h1+ V2. hoy v3. hay Va. hay vs5. hg
|4 hi+ hy+hs+hs+hs

- 1,7.1+1,76. 75+1,88.8+1,86. 6,5+ 1,86. 2,3 3
= 1,8 (T/m?)

)4 1+7,5+8+6,5+2,3
Trong do:

B 3,8
S,=1-02—1=1-0,2=-=10,74
qu 2,9

Sq=1

B 3,8
S.=1+02—2=1+02--=1,26
L 2,9

qu

Lép dat 5 cd ¢ =33° tra bang (BangV1.1 — Trang 199 — sach Co hoc dit) ta c6:

= 29,8; Ng=23,2; N:=355

05.0,74.18. 29.298+ 1. 25,3. 23.2+0
R = - = 217,4 (T/m?)




Tacé O, = 57,55 (T/m?)< Ry = 217,4 (T/m?)
6. =57,8 (T/m?) < 1,2.Ry = 260,9 (T/m?))
=> Nén dat dudi day khdi méng quy wdc du kha ning chiu lyc.
b)Kiém tra IGn cho méng coc:
D6 lun duoc tinh véi tai trong tiéu chuan:
Gy, = 57,55 (T/m?)

Vi coc dit vao 16p dat cudi cuing nén dudi day khdi méng coi la nén déng nhat, ta co

thé tinh 1Gn bang cach dung két qua caa ly thuyét dan hoi:

1-p5
Eo

Trong do:
Py — ap luc gay lun
@ - hé s6 phu thuoc hinh dang méng (Bang V.1-Trang 167—Co hoc dat)
1, - hé sb bién dang ngang cua dat (Bang V.2—Trang 168—Co hoc dat)

E, - Mddun bién dang cua dat

Ap lyc gy 1an: pg = o - y -ha=57,55-18.253=1201 (T/m?)

Piat dudi day khdi mong 1a Cat hat vira, chat vira — 4,= 0,25; E, = 1800 (T/m?)
. A Lqu
Tys6-2£=131 - w=1,01

1-0,252

=>5=12,01.2,9.1,01—
1800

=0,018(m) =1,8 (cm)

S =1,8 (cm) < Sy, = 8 (cm) => Thoa man.

4.6.6. Tinh toan nén moéng theo trang thai gioi han thi 11



Dai coc lam viéc nhu ban c6n son cirng, phia trén chiu tac dung dudi cot Mg , N,
phia dudi 12 phan luc ddu coc => can phai tinh toan 2 kha ning

a) Kiém tra cuong dg trén tiét dién nghiéng - biéu kién dam thing
Chiéu cao dai 800 mm. (Hg= 0,8 m)
Chon l6p bao vé a,, = 0,1 m
Ho=h - a,, =800 -100 = 700 mm
(Gid thiét bé qua dnh hwong cua cot thép ngang)
Kiém tra cét dam thing cria cét
XT

300, 45 %4‘5’_ 300

1]

|

WJD /50
° i
15

~J

(@)l

(@]
=

N g
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Trong d6: Py - Luc ddm thung = tong phan lec cua coc nam ngoai pham vi cua day
thap dam thing
Pat = Por+ Po» = 26 + 30,17 = 56,17 (T)
Peat = [0t1.(0c+C2)+02.(he+C1)].ho. Ryt
01. 0 12 hé sb duoc xac dinh nhu sau :

=15 /1 + (Z_f)z = 1,5. /1 + (&)2 =57
a2=15 /1 + (Z_f)z = 1,5. /1 + (0%)2 = 26,3



be X he : kich thude tiét dién cot be X he = 22x22 cm
ho: chiéu cao 1am viéc cua dai ho = 0,7 m
C1; Cz: khoang céch tir mop cot dén mép thap dam thang C,= 0,19 m.

C,=0,04 m

=> P4 = [5,7.(0,11+0,04)+26,3.(0,22+0,19)].0,7.90 = 733,2 (T)
Vay Pg= 56,17 (T) < P.q =733,2 (T)

— Chiéu cao dai thoa man diéu kién chéng dam thang.

Kiém tra cwong dg trén tiét dién nghiéng theo luc cat

X!
|
_ 300, 45 %45 300
@%3»77 NHF - —
S ‘
b 750 ﬂL 750 o

1500
Q < B.b.ho.Rk

Q — tong phan lyc cua cac coc nam ngoai tiét dién nghiéng:
Q = P02 = 30,17 (T)
B — hé sd thir nguyén

B= 0,7.\/1 +(%2).(%2)

C=C1=0,19

p=07. |1+ (55)-(35) =267

=> B.b.ho.Ry = 2,67. 0,6 . 0,7 . 90 = 100,93 (T)

Q = 30,17 (T) < B.b.ho.Re = 100,93 (T)
=> thoa man diéu kién pha hong trén tiét dién nghiéng theo lyc cat




Két luan: chiéu cao dai thoa man diéu kién chong ¢am thung cua cot va cudng do

trén tiét dien nghiéng.
b) Tinh cot thép dai:

Pai tuyét d6i cung, coi dai lam viéc nhu ban con son ngam tai mép cot.

X

oo
600
100, ,300 ,500 ], 100

E=

M, M6 men udn & tiét dién I-1
M, M6 men udn & tiét dién 11-11
M, = r1. Po = 0,45. Po, = 0,34.30,17 = 10,26 (T)
Véi mat cat tiét dien 11-11 ta c6 md men My, = 0 (T)
Co6t thép yéu cau:

10,26

Feu = =0,00058 m? = 5,8 cm?
0,9. 0,7. 28000

Chon 6¢414@120 c6 As =9 cm?
Do My, = 0 (T) né ta dat ct thép theo ciu tao

Chon 8¢p10@200 c6 As = 7,8 cm?
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4.7 BO TRI COT THEP MONG TRUC 6

Bé tri cot thép moéng truc 6 dugc thé hién chi tiét trong ban vé bo tri thép mong
khung truc 6 (KC-03).

TRUONG PAI HQOC QUAN LY VA CONG NGHE HAI PHONG
KHOA XAY DUNG

PHAN III
THI CONG (45%)

NHIEM VU:



A.KY THUAT THI CONG

1. Thiét ké bién phéap ki thuat thi cong phan ngam:

- Lap bién phép thi cong ép coc.

- Lap bién phap thi cong dat.

- Lap bién phép thi cong bé tong mong, gidng moéng, cd cot.
2. Thiét ké bién phap ki thuat thi cong phan than:

- Lap bién phép thi cong cot tang dién hinh, dam, san tang dién hinh.

B. TO CHUC THI CONG
- Lap tién do thi cong cho cong trinh theo phuong phap so dd ngang.
- Thiét ké tong mat bang thi cong cong trinh

- Thiét ké bién phép an toan lao dong va vé sinh mdi truong

GIAO VIEN HUONG DAN : ThS Tran Anh Tuén
SINH VIEN THUC HIEN : Hoang Vin Pirc

MA SINH VIEN : 1712208002

LOP : XD2101D



CHUONG 1
GIOI THIEU CONG TRINH

A. GIOI THIEU CONG TRINH VA CAC PIEU KIEN LIEN QUAN
1.1 TEN CONG TRINH, PIA PIEM XAY DUNG
- Cong trinh “TRUONG THPT BAC PONG QUAN — TINH THAI BINH”.
- Cong trinh dugc xay dung tai tinh Quang Ninh.
1.2 PHUONG AN KIEN TRUC, KET CAU MONG CONG TRINH

- Cong trinh gém 6 tang, cong trinh dang chit nhat c6 chidu dai cac canh 13
(10x67,45)m, cong trinh ¢ hinh khéi, kién trac don gian,dap tmg day du cong
nang su dung.

- Cong trinh c6 tong chiéu cao tir cos 0,00 dén cos dinh méi 1a 25m , chiéu cao céc
tang 1a 3,8(m).

- Hé két cAu chiu luc cta cong trinh 13 khung BTCT db toan khdi co tuong chén.
Tuong gach c6 chiéu day 110mm, 220mm, san suon do toan khdi cing dam.
Toan bo cong trinh 1a mot khdi thdng nhét.

- Méng cong trinh: Két cdu moéng 1a mong coc BTCT dai thap. Pai mong cao 0,8
m dat trén 16p BT 16t cAp do bén B20 day 0,1m. Pay dai dit tai cbt -1,80 m so
véi c6t £ 0,00,

- Coc ¢p la coc BTCT tiét dién (30x30)cm, chiéu siu miii coc 1a -25,3 m so véi
c6t +0,00. Coc dai 6 m.

- Cong trinh c6 tong cong 48 dai mong. Trong do:

+ Moéng M1 gém c6 32 moéng kich thude (1,5x2,4)m.
+ Mong M2 gom c6 16 mong kich thudce (0,6x1,5)m.
1.3 PIEU KIEN PIA HINH, PIA CHAT CONG TRINH, PIA CHAT THUY
VAN
a. Diéu kién dia hinh
Cong trinh xa&y dung tai Thai Binh thudc dia hinh B.
b. Diéu kién dia chat cong trinh.

- Giai phap mong ¢ day 1a dung phuong phap mong coc, ép trudc.

- Coc dai 24m chan coc ty 1én 16p cat hat vira, chat vira.

- Piéu kién dia chat cong trinh duogc thé hién qua tru dia chit da khéo sat.

c. Piéu kién dia chat thuy van.



- Cong trinh duoc xay dung tai Thai Binh thudc ving IV-B trong ban db phan
vung khi hau ctia Viét Nam.
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1.4 MOT SO PIEU KIEN LIEN QUAN
a. Tinh hinh giao thong khu vuc
Cong trinh dugc xay dung trén mot khu dat bang phang rong ri, giao thong di

lai dé dang, thuén loi, qua trinh thi cong khong lo 16 1an cong trinh 14n can.



b. Kha ning cung cdp vt tu khu viee
Gan v6i noi cung cip bé tong thuong pham néu ding.
c. Kha ndng cung cap dién nudce thi cong
Pién nude 6n dinh, déng tho1 hé théng thoat nudc cia cong truong can xa truc
tiép vao hé théng thoat nudc chung.
1.5 NHAN XET
Vi tri cong trinh nhu trén khi dua ra cac giai phap thi cong thi c6 cac mat thuan
lo1 va kho khén sau day.
Thuan loi:
- Dia hinh, giao thong, dién nudc, vat li¢u dia phuong...
Kho khan:

- Cong trudng thi cong nim trong khu dan cu nén moi bién phap thi céng dua ra
trude hét phai dam bao duogc cac yéu cau vé vé sinh méi truong (tiéng on, bui,
...) @éng thoi khong anh huong dén kha ning chiu luc va an toan cho cic cong
trinh 1an can.

- Phai mo cong tam, hé thong hang rao tam bang t6n che kin bao quanh céng trinh

>2m dé gidm tiéng On.

B. Cong tic chuan bi truéc khi thi cong.
1.1. San don va b tri tong méit bang thi cong

- Cong tac don dep mat bang bao gdm: Chit bo cdy cdi vudng vao cong trinh, dao
b6 ré cay, pha vi d6 mo cui trén mat bang cong trinh, xir Iy tham thuc vat thap,
don sach chudng ngai vat gay ché ngai. Xay dung hang rao dé bao vé cac tai san
trén cong trudng va tranh tiéng on, bui thi cong

- Pha d& cong trinh néu c6.

- Di chuyén cac cong trinh ngam: Puong day dién thoai, dwong cap thoat nudc.

- Tap hop day du cac tai liéu k¥ thuat co lién quan (két qua khao sat dja chat, quy
trinh cong nghé).

- Chuan bi mit béng td chirc thi cong, xac dinh cac vi tri tim mbc, hé truc cua
cong trinh, dudong vao va vi tri dat cac thiét bi co s& va khu vuc gia cong thép,
kho va cong trinh phu trg.

- Lap ké hoach thi cong chi tiét, quy dinh thdi gian cho cac budce cong tac va so dd

dich chuyén may trén cong truong.



- Chuén bi déy du va ding yéu cau céc loai vat tu, cac thiét bj thi nghiém, kiém tra
do sut cua bé tong, chét lugng gach do, do sau coc.

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

- B4 tri cac kho bi chua vat liéu.

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

- Bién phuc vu cho thi cong 14y tir 2 ngudn;

+ Lay qua tram bién thé ctia khu vuc.
+ Str dung may phat dién dy phong.

- Nudc phuc vu cho cong trinh:

+ Pudng cip nudce lay tir hé théng cap nudc chung cua khu vue.

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

1.2 PINH VI CONG TRINH.

- Cong tac dinh vi cong trinh hét strc quan trong vi cong trinh phai dugc xac dinh
vi tri ctia no trén khu dat theo mit bﬁng b tr, déng tho1 xac dinh cac vi tri truc
chinh ctia todn bd cong trinh va vi tri chinh x4c cac giao diém cia cac truc do.

- Bén cha dau tu va cac co quan c6 lién quan ban giao coc moc va mit bang cong
trinh & hién truong, sau khi ban giao mdc chuén va cos chuén(méc chuén 12 mdc
cong trinh, cos chuan c6 thé 1a cos twong ung véi cos cao do qudc gia hoic code
tai mot diém nao d6 cua cong trinh cii (néu cd)

- GUi cao trinh mdc chuan: Sau khi dinh vi va giac mong cong trinh xong ta tién

hanh guri cao trinh va méc chuan. Tat ca cac mdc ,coc tim va cao trinh chuan déu

dugc dich chuyén ra ngoai pham vi anh huong ciia qua trinh thi cong cong trinh
va duoc giri vao cac vi tri ¢b dinh c6 sin trong pham vi khong bi anh hudng cia

qua trinh thi cong cbng trinh .
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1.3. Chuan bi may mOc v
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- Dua vao du toan, tién luong, cac s6 liéu tinh toan cho tung khoi lugng cong viée
cua cong trinh ta chon va dua vao phuc vu cho viéc thi cong cong trinh céc loai
may muc thiét bi nhu: may €ép coc, may cau, may van thang, may tron bé tong,
may dam bé tong, cac loai dung cu lao dong nhu: cudc, xéng, bua...

- Dya vao tién do va khoi luong cong viée cta cong trinh, ta dwa nhéan luc vao
cong truong mot cach hop 1y vé thoi gian, s lwgng can nhu trinh d6 chuyén

mon, tay nghé.



CHUONG 2
LAP BIEN PHAP KY THUAT THI CONG

A. THI CONG PHAN NGAM (PHAN MONG)
1. LAP BIEN PHAP THI CONG CQC
1.1. Lwa chon phwong an thi cong coc ép.
Chon giai phap ép trudc dé thi cong ép coc.
Dung 1 may ép thuy luc dé tién hanh ép dinh. So dd ép coc xem trong ban vé
thi cong ép coc.
Coc dugc ép 4m so véi cot tu nhién: 1,8 - 0,45 - (0,1+ 0,6) = 0,65 m.
Trong do:
1,8 m 1a chiéu sau chon moéng tir code ty nhién dén day dai mong.
0,45 m 14 chiéu dai tir code + 0,000 Xué)ng nén tu nhién
0,1 + 0,6 = 0,7m 1a chiéu dai coc trong dai gdm doan dap dau coc (0,6 m) va

doan coc ngam vao dai (0,1 m).

1.2. Cong tac chuan bi khi thi cong coc.
1.2.1. Chuén bi tai liéu.
- Tap hop day du céc tai lidu ki thuat ¢ lién quan nhu két qua khao sat dja chat,
quy trinh cong nghé.
- Nghién ctru k¥ ho so thiét ké, cac quy dinh cua thiét ké vé cong tac ép coc.
- Kiém tra cac thong s6 k¥ thuat cua thiét bi ép coc.
- Phai c6 ho so vé nguén géc, nha san xuét bao gém phiéu kiém nghiém vat li¢u
va cap phdi bé tong.
1.2.2. Chuin bi vé mit bing thi cong.
- Thiét lap quy trinh k¥ thuét thi cong theo cac phuong tién thiét bi san c6.
- Lap ké hoach thi cong chi tiét, quy dinh thoi gian cho cac bude cong tac va so
d6 dich chuyén may trén cong truong.
- Tir ban v& bd tri coc trén mat bing ta dua ra cong truong bang cach dong cac
coc gb danh dau nhiing vi tri d6 trén cong trudng.
- Van chuyén dai coc ra mit bang cong trinh theo dung s6 luong va tam véi cua

can truc.



- Tién hanh dinh vi dai coc va tim coc chinh xac b.'?mg cach tur vi tri cac tim coc
do6 xac dinh duoc khi gidc mong ta xac dinh vi tri dai méng va vi tri coc trong
dai bang may kinh vi.

- Sau khi x4c dinh duogc vi tri dai méng va coc ta tién hanh dai coc ra mat béng
sao cho dung tam Vi, vung hoat dong cua can truc.

- Trinh tu thi cdng coc ép ta tién hanh ép tir giita cong trinh ra hai bén dé tranh
tinh trang dat nén bi nén chit lam cho cac coc ép sau day trdi cic coc ép trude

hoac coc ép sau khong thé ép dén d6 sau thiét ké duge.

1.3. Céc yéu cau k¥ thuit ciia coc va thiét bj thi cong coc.
1.3.1. Yéu cau Ky thuat ddi véi viéc han noi coc.

- Phai tién hanh kiém tra d¢ thang dtng ctia coc trude va sau khi han.

- Kiém tra kich thuéc duong han so véi thiét ké.

- Coc tiét dién vudng 30x30cm chiéu dai coc 12 6x4 = 24 m.

1.3.2. Cac yéu cau k¥ thuat do6i véi cac doan coc ép.

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

- Vanh thép ndi phai thang, khong duoc cong vénh, néu vénh thi d6 vénh cho
phép ciia vanh thép ndi phai nho hon 1% trén tong chiéu dai coc.

- Bé mit bétong dau coc phai phang .

- Truc coc phai th'fmg gbc va di qua trong tam tiét dién coc, mat phéng bétong
dau coc va mit phang cac mép cua vanh thép ndi phai cham nhau, cho phép
mit phang bétong dau coc song song va nhd cao hon mit phang vanh thép nbi
<1(mm).

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

- Coc phai thang khong c6 khuyét tat.

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

- Ly lich may, may phai dugc cac co quan kiém dinh céac dic trung k¥ thuat dinh
ky vé cac thong s6 chinh nhu sau:

+ Luu lugng dau ctia may bom (I/ph);
+ Ap luc bom dau 16n nhét (kg/cm?);
+ Hanh trinh pittdng cta kich (cm?);

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



- Phiéu kiém dinh chit lugng dong hd do ap luc du va van chiu ap

- Lyc nén (danh dinh) 16n nhit cua thiét bi khong nho hon 1,5 1an luc nén 16n
nhat P .. Yéu cau theo quy dinh cua thiét ké.

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

- Chuyén dong cua pitong kich phai déu, va khéng ché dugc tde do ép coc.

- Bong hd do ap luc phai twong xtmg voi khoang luc do.

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

- Gia tri do 4p luc 16n nhat ctua dong ho khéng vuot que hai 1an ap luc do khi ép
coc, chi nén huy dong (0,7+0,8) kha nang tdi da cua thiét bi.

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

1.4. Tinh toAn may miic va chon thiét bi thi cong ép coc
1.4.1 Chgn may ép coc
- Pé dua coc xudng do sau thiét ké coc phai qua cac tang dia chat khac nhau. Ta
théy coc mudn qua dugc nhiing dia téng do thi luc €p coc phai dat gia tri:
P.>kxP,
Trong do:
+ p - lyc ép can thiét dé coc di siu vao dat nén t6i do sau thiét ké.
+ Kk - hé s6 16n hon 1, phu thudc vao loai dat va tiét dién coc.
+ p- tong stc khang tirc thoi ctia dat nén, P, gdm hai phan: phan khang miii
coc (p ) va phan ma sét caa coc (p).

- Nhu vay dé ¢p duoc coc Xuéng do sau thiét ké can phai c6 mot luc théng duoc
lrc ma sat mit bén cia coc va pha vi dugc ciu tric cua 16p dat dudi miii coc.
Dé tao ra luc ép coc ta co: trong luong ban than coc va luc ép bang kich thiy
luc, luc ép coc chil yéu do kich thity luc gy ra.

- Strc chiu tai cta coc: P = Py = 56 (T)

Pcpr: Stre chiu tai cia coc theo xuyén tinh CPT.

- Pé dam bao cho coc duoc ép dén do sau thiét ké, luc ¢ép cua may phai thod man
diéu Kién: Pepmax > 2.Peoc = 2.56 = 112 (T)

- Vi chi can sir dung (0,7--0,8) kha ning lam viéc t6i da cia may ép coc. Do vay
ta chon may ép thuy luc co luc ép danh dinh:



Pmax
P > —F =12 (120+118) (T)

—(0,7+0,8) (0,7+0,8)
- Chon thiét bi ¢p coc cb luc nén 16n nhat Pmex = 120(T), gé)m 2 kich thuy luc
modi kich ¢ Pe, = 60(T).
- Chon may €p coc ¢6 gid may ép cao 7 (m).
1.4.2. Tinh toan ddi trong
* Chon doi trong so b theo lwc ép:
- V&i cong trinh c6 s luong coc & mdi dai mong kho 16m, ta thiét ké gia coc sao
cho mdi vi tri dting ép dugc tbi da 6 coc dé rut ngin thoi gian ép coc.
- Thiét ké gia ép co cdu tao bang dam t6 hop thép t6 hop chir I, bé rong 30cm,
cao 60cm, khoang cach giira hai dim d& ddi trong 3,0m.
- Dung ddi trong 1 cac khoi bétong c6 kich thude 3x1x1m. Vay trong luong cua
mot khoi dbi trong 1a: P, =3.1.1.2,5=7,5(T).
- Tong trong luong cua dbi trong tdi thiéu phai 16n hon:
Pep’® = 1,1.120 = 132 (T)
* Tinh todn chéng lit:
Tinh toan chong 14t cho méng M1
- Lyc gly lat khi ép: P =0,7.P_ =0,7.120=84(T)
Gié tri di trong Q mdi bén dugc xac dinh theo cac diéu kién:
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Pep.17 _ 84.1,7
21,25 2.1,25

2.Q.1,25>Pe,.1,7 => =50,4 (T)

+ Diéu kién chdng lat khi ép coc s 4 theo phuong doc may ép:

Q Q
P
1500
)
. 5700 )
5100
15.0+8,1.05,7.Py => Q> 20 - 8458 _ 40 7

1,581 1,5.81
- Bé thoa min chdng 1at khi ép coc thi d6i trong mdi bén phai 14y gia tri 16n nhat

50,4
do tinh. Vdy Q=50,4(T) = n= s

9

=6,72. Chon n=8 cuc ddi trong c6 kich

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

(5) MAYBOMDAU (11) CHOT

@ KHUNG DAN CG DINH

- Khéi luong coc can €p cua cong trinh thé hién trong bang sau:

, . i . i " i ) Téng s6
) SO S6 coc | Chiéu | Chiéudai| Chiéu Chiéu dai
Ten : o e coc
. lwuong | trong | daicoc | épéam dai ép | ép coc am o
mong , : toan cong
mong dai (m) (m) coc (m) (m) .
trinh
M1 32 0,65 1152 105,6 192
M2 16 0,65 192 17,6 32
Tong | 48 1344 123,2 224




- Theo dinh mirc dy toan 1776 (AC.25000 ép trudc coc bétong cdt thép) ddi voi
coc tiét dién 20x20cm, dat cép IT ta tra dugc 100m coc/lIca, st dung mdt may
ép ta co:

(1344 +123,2). 1

100

- Chon 1 may ép, mot ngay lam viéc mot ca, thoi gian phuc vu ép coc du kién
khoang 15 ngay (chua ké thoi gian thi nghiém nén tinh coc TCVN 9362-2012

sO coc can nén tinh lay bang 1% tong so coc cua cong trinh nhung trong moi

- S6 ca mdy can thiét = = 15,23 (ca)

truong hop khong it hon 2 coc).
*Chon cdu phuc vu ép coc:
-Dung dé cau coc dua vao gia ép va bdc xép dbi trong khi di chuyén gia ép.
- Xét khi cau dung dé cau coc vao gia ép tinh theo so d6 khong c6 vat can:
oL = Otmax= 70°.
+ Xac dinh d6 cao nang can thiét:
H=h¢+hgthyte-c=7+05+6+15-15=13,5(m)
Trong d6: hg = 7 m: Chiéu cao gia dd.
hat = 0,5 m: Khoang cach an toan.
he= 6 m : Chiéu cao ciu kién (Coc)
e = 1,5 m: Khoang cach can véi ddi trong
¢ = 1,5 m : Khoang cach diém dudi can so v6i mit dat.
+Chiéu dai can:
_H-h _135-15

L - : 5
sin o sin 70

=12,77(m)

+Tam voi:
R =L.cosa +r=12,77. cos70°+1,5 = 5,88 (m)
+ Trong lugng coc: Geoe = 5,88.0,32.2,5.1,1 = 0,66 (T)
+ Trong luong cau lap: Q = Gee.ka = 0,66.1,8 = 0,86 (T)
- Vay chon ciu c6 cac thong sd 1a:
L =12,77 (m) R =5,88 (m)
H=13,5(m) Q=0,86(T)
“Xét khi boc xép doi trong:
- Chiéu cao nang can:
H=hg+ hyt hgte-c=5+05+1+15-15=6,5(m)



Trong d6: het = 5 m: Chiéu cao cua khdi dbi trong
hat = 0,5 m: Khoang cach an toan.
he= 1 m : Chiéu cao cau kién( ddi trong)
e = 1,5 m: Khoang cach can véi ddi trong
¢ = 1,5 m : Khoang cach diém dudi can so voi mat dat.
- Trong luwong cau: Qm=Q.1,3=7,5.1,3=9,75(T)

(ot :i/hct—c+e _[3mLSELS g
d 1,5

- Vay gbc nghiéng tbi wu cua tay can : o= arctgl,49 = 56°
h +h +h, —c+e N b 5+O’5+1_1’5+1’5+ 3

L=
sino 2.cosa, sin 56" 2.c0s56’

=10,52(m)

Tam véi:
R = L.cosou,+ r = 10,52 cos56° + 1,5 = 7,38(m)
- Vay céc thong sb chon cau khi boc xép d6i trong 1a:
L = 10,52 (m) R=7,38 (m)
H=6,5(m) Q=9,75(T)
- Do trong qué trinh ép coc can truc phai di chuyén trén khip mit bang nén ta
chon can truc ty hanh banh hoi.
- T nhiing yéu td trén ta chon can truc tu hanh u tu dan dong thuy luc NK-200
c6 céc thong sb sau:
+ Hang san xuat: KATO - Nhat Ban.
+ Strc nang Qmax/Qmin =20/ 6,5 (T)
+ Tam v6i Rpin/Rmax = 3/ 22 (M)
+ Chiéu cao nang  : Hpmax = 23,6 (M)
Hmin = 4,0 (M)
+P0 dai can chinh  : L =10,28 - 23,5 (M)
+ Do dai can phu : 1 =72 (m)
+ Thoi gian : 1,4 phut
+ Van tbc quay can : 3,1 v/phut



* Chon cdp ciu déi trong

- Chon cap mém co cau tric 6x37+1. Cuong do chiu kéo cua cac sgi thép trong
cap 1a 150 kG/mm?, s6 nhanh day cap 1a mot day, diy duoc cudn tron dé om
chit 14y coc khi cau.

- Trong lugng can cau la: P = Q.1,1=7,5.1,1 =8,25(T)

- Lyc xuét hién trong day cap:

s= P _ 825
n.cosa 4\/5

=2,06(T)

2
Véin : S6 nhanh day, l1dy ( n= 4 nhanh)
- Luc lam dut day cap:
R=k.S =6.2,06 = 12,36(T).
Véik =6 : Hé s6 an toan day treo.
- Gia str soi cap c6 cuong do chiu kéo bang cap cau o = 150kg/mm?
R 12360

Dién tich tiét dién cap: F > — =—"—=82,4mm?
c 150

2
Mit khac: F = %z 82,4 — d> 10,24 (mm).

- Tra bang chon cap: Chon cap mém cé cdu trac 6x37+1, c6 dudng kinh cap
12mm, trong luong 0,41kg/m, luc lam dirt day cap S = 5700kg/mm?
- Khi dua coc vao vi tri ép do 4 mit ctia khung dan kin nén ta dua coc vao bang

cach dung cau nang coc Ién cao, ha xuong dua vao khung dan.



1.5. Thi cong coc thir
Trudce khi ép coc dai tra ta phai tién hanh thi nghiém nén tinh coc
1.5.1. Thi nghi¢m nén tinh hoc
- Sb luong coc thur do thiét ké quy dinh. Téng s6 coc cua cong trinh 1a 224 coc,
s6 lwong coc can thir 2 coc (theo TCVN 9362-2012 quy dinh iy bang 1% tong
s6 coc cua cong trinh nhung khéng it hon 2 coc trong moi trudng hop).
1.5.2. Quy trinh gia tai
- Gia tai truéc dugc tién hanh bang cach tac dung 1én dau coc khoang 5% tai
trong thiét ké sau do giam tai vé 0, theo ddi hoat dong cua thiét bj thi nghiém.
Thoi gian gia tai va thoi gian giir tai & cap 0 khoang 10 phut.
- Coc duoc nén theo ting cip, tinh bang % cua tai trong thiét ké.

Thoi gian tdc dung cdc cap tdi trong

% Tai Thoti gian % Tai trong Thot gian
trong giit tai toi thiét ké giir tai toi
thiét ké thiéu thiéu
25 1h 100 6h
50 1h 125 1h
75 1h 150 1h
100 1h 200 6h
75 10 phat 150 10 phat
50 10 phat 125 10 phat
25 10 phat 100 10 phat
0 10 phat 75 10 phat

- Trong qué trinh thir tai coc can ghi chép gia tri tai trong, do lun, va thoi gian
ngay sau khi dat cip tai twong tmg vao cac thoi diém sau:
+ 15 phut/lan trong khoang thoi gian gia tai 1h;
+ 30 phat/lan trong khoang thoi gian gia tai 1h dén 6h;
+ 60 phut/lan trong khoang thoi gian gia tai 16n hon 6h;
1.6. Quy trinh thi cong coc
1.6.1. Pinh vi coc trén mit bing
- Khi bd tri coc trén mat b?mg cac sai s vé d6 1éch truc can phai tuan thu theo
cac quy dinh trong bang sau:

Do léech trén mat bcing



Loai coc va cach bo tri ching

D0 1€ch truc coc cho phép trén

mit bang
1. Coc ¢o6 canh hodc duong kinh
dén 0.5m 0.2d
- Khi bd tri coc mot hang 0.2d
- Khi bd tri hinh biang hoic 0.3d
nhom 2 va 3 hang
+ Coc bién 0.2d
+ Coc gitra 0.4d
- Khi bb tri que 3 hang trén hinh
bang hodc bai coc.
+ Coc bién 5cm
+ Coc gitra 3cm
- Coc don 10cm
- Coc chéng 15cm
2. Cac coc tron rong, dudng kinh tir 8cm
0.5 dén 0.8m DJ léch truc tai mirc trén cung
- Coc bién ctia 6ng din d6 dyoc lap chic chin
- Coc gifra khéng vuot que 0.025D & bén nudce

- Coc don dudi cot
3. Coc ha qua 6ng khoan dan (khi

xay dung cau)

(¢ day D- d6 sau cua nudc tai noi lap
6ng din) va ¥25mm & ving khong

nuodc.

Sd coc bi léch khong nén vuot qué 25% téng s6 coc khi b tri theo dai, con khi

bb tri coc dudi cot khung khong nén qua 5%.

1.6.2. So do ép coc

Coc dugc tién hanh ép theo so d6 nhom coc theo dai ta phai tién hanh ép coc tir
chd chat kho thi cong ra chd thoang, ép theo so dd ép dudi cho méng don va ép theo
s0 d6 zic zac cho méng hop khdi.
1.6.3. Quy trinh ép coc
- Dung hai may kinh vi dat vuéng géc nhau dé kiém tra do thang dimg cta coc va

khung dan.



- Pua may vao vi tri ép lan luot gdm cac budc sau:
+ Van chuyén va lap rap thiét bi ép coc vao vi tri ép dam bao an toan.
+ Chinh may muc cho cac duong truc cua khung may, truc cua kich, truc cua
coc thang duimg va nim trong cing mdt mit phang vuéng goc voi mit phang
nam ngang. Do nghiéng khong duoc vuot que 0.5%.
+ Kiém tra lién két c6 dinh may, xong tién hanh chay thu, kiém tra tinh 6n dinh
ctia thiét bi ép coc (gdm chay khong tai va chay co tai).
+ Kiém tra coc va van chuyén coc vao vi tri trudce khi ép.
+ Dung can truc dé dua coc vao vi tri ép va xép cac khdi dbi trong 1én gia ép.
- Tién hanh ép coc:

+ Khi day kich tiép xtic v6i dinh coc thi diéu chinh van tang dan 4p luc, nhiing
giay dau tién ap luc dau tdng cham dan déu doan coc cim siu vao dat véi van
tbc xuyén <lcm/s. Trong qua trinh ép dung hai may kinh vi dit vudng goc
v6i nhau dé kiém tra do thang dung cua coc lic xuyén xudng. Néu phat hién
coc nghiéng thi dung lai dé diéu chinh ngay.
+ Khi dau coc cach mat dat (0,3+0,5)m thi tién hanh sir dung mot doan coc
ép am dé ép dau doan coc cudi cing xuéng mot doan 1 m so véi cot thién
nhién.

+ Khi lyc nén tang dot ngdt tirc 1a miii coc d6 gip phai dat cing hon (hodc gap

di vat cuc bg) luc nay can phai giam lyc nén dé coc c6 da kha nang vao dat cung

hon (hodc kiém tra dé tim bién phéap xir 1y) va giit dé luc ép khong que gia tri t6i

da cho phép.

+ Két thic cong viéc ép xong mot coc.

* Coc dugc coi la ép xong khi théa man hai diéu kién sau:

- Chiéu dai coc duge ép siu vao trong long dat dai hon chiéu dai tbi thiéu va
ngan hon chiéu dai 16n nhat do thiét ké quy dinh.

- Luc ép vao thoi diém cudi cung dat trj sb thiét ké quy dinh trén sudt chiéu sau
xuyén lom hon 3d. Trong khoang d6 van tuc xuyén phai <lem/s.

* Ghi chép theo doi luc ép theo chiéu dai coc:

- Ghi luc ép dau tién:

+ Khi miii coc d6 cidm sau vao dit (0,3+0,5)m thi ta tién hanh ghi cac chi sb

luc d4u tién. Sau d6 ctr mdi 1an coc di sau xudéng 1m thi ghi luc ép tai thoi diém

do vao s6 nhat ky ép coc.



+ Néu thay dong hd ting 1én hay giam xubng dot ngdt thi phai ghi vao nhat ky

thi cong d sau va gia tri luc ép thay dbi noi trén

- S6 nhat ky ghi lién tuc cho dén hét d6 sau thiét ké. Khi luc ép tac dung 1én coc
c6 gia tri bang 0,8P¢p max thi can ghi lai ngay do sau va gia tri do.

- Bat dau tir 46 sau c6 ap luc T = 0,8 Pep max = 0,8.112 = 86,9 (T) ghi chép luc ép
tac dung 1én coc tmg véi ting do siu xuyén 20cm vao nhat ky. Ta tiép tuc ghi
nhu vay cho tdi khi ép xong mot coc.

1.7. Cac sw ¢6 khi thi cong coc va bién phap gidi quyét

* Coc bi nghiéng léch khoi vi tri thiét ké:

- Nguyén nhan: Do gip chudng ngai vat, do mili coc khi ché tao c6 do vat khong
déu.

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

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

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

- Bién phap xur 1y: Cho dirng ngay viéc ép nhd coc cong hodc gy, tham do di vat
dé khoan pha bo sau d6 thay coc mdi va ép tiép.

* Khi ép coc chua dén do sau thiét ké, cach do sau thiét ké tir 1 dén 2m coc d6 bi
chéi, c6 hién tuong bénh ddi trong gy nén su nghiéng léch 1am giy coc.

Bién phap xtr ly:

- Cat bo doan coc giy.

- Cho ép chdn bo sung coc moi. Néu coc giy khi nén chua sau thi c6 thé dung
kich thity luc dé nhd coc 1én va thay coc khac.

* Khi luc ép vira dén tri sd thiét ké ma coc khong xudng nita trong khi d6 luc ép
tac dong Ién coc tiép tuc tang vugt qua Pep max thi trudc khi dimg ép coc phai
nén ép tai 4o sau do tir 3 dén 5 1an véi luc ép do.

2. LAP BIEN PHAP THI CONG PAT
2.1. Thi cong dao dat
2.1.1. Yéu ciu k§y thuit khi thi cong dao dat
- Theo thiét ké, cac dai mong trén ép coc (300x300) mm, coc dai 24 m.

- Cong trinh 6 tong cong 48 dai mong.



Trong do:
+ Moéng M1 gdm c6 32 moéng kich thude (1,5x2,4)m.
+ Mong M2 gdm c6 16 moéng kich thude (0,6x1,5)m.
- Khi thi céng cong tac dat can hét stc chu y dén do dbc 16n nhét cua mai dbc va
viéc lua chon do déc phai hop 1y vi né anh huong t6i khéi lugng cong tac dat, an
toan lao dong va gia thanh cong trinh.
- Chiéu rong day hb dao tdi thiéu phai bang chiéu rong cta két cdu cong véi khodng
cach neo chang va dit van khuon cho dé méng. Trong trudng hop dao co6 mai doc
thi khoang cach giira chan két ciu mong va chan mai ddc ti thiéu 1y bang 30cm.
- Trudce khi dao dat k¥ thuat trac dac tién hanh cam cac cot mdc xac dinh vi tri kich
thude cac hod dao.
- Cong tac dao dat hd mong duoc tién hanh sau khi d6 ép hét coc.
2.1.2 Bién phap chong sat 16 ho dao
Thi cong hé thdng thoat nude mat dé dam bao mit bang cong trinh khong bi dong
nude, khong bi ung ngap trong sudt thoi gian thi cong cong trinh. Nén két hop voi
hé théng thoat nudc mat vinh ctru cia cong trinh theo thiét ké dé tiét kién von dau
tu xay dung.
2.1.3. Lwa chon phuong 4n thi cong dao dat
Chon phuong an két hop gitta co gidi va thu cong.
- Do dai chén sdu 1,35 m so voi ¢ot ty nhién, cong thém 16p bétong 16t mong day
10cm thi chiéu sdu hd mong can dao 1a 1,35 + 0,1 = 1,45 m (ké ca 16p béténg 16t) so
voi cbt tu nhién. Ta s& dao bﬁng may td1 cao trinh 1,15m so véi cot thién nhién,
con lai s& dao va stra hd mong bang phuong phap thu cong 0,15m.
- Theo phuong 4n nay sé giam duoc toi da thoi gian thi cong va tao diéu kién cho
phuong tién thuan lgi di lai khi thi cong.
- Pat dao dugc bang may, xiic 1én oto van chuyén ra noi quy dinh. Sau khi thi cong
xong dai mong, gidng mong sé& tién hanh san 1ap ngay. Cong nhan thi céng duoc si
dung khi may dao gan dén cdt thiét ké, dao dén dau sira dén day. Huéng dao dat va
huéng van chuyén vudéng goc voi nhau thé hién & ban vé thi cong mong.
- Sau khi dao dat dén cbt yéu cAu, tién hanh dap dau coc, bé chéch chéo cbt thép
dau coc theo dung yéu cau thiét ké.
2.1.4. Tinh toan khéi lwong dao dat

Céc ho mong cach xa nhau nén ta thuc hién dao ho méng don.



2.1.4.1. Lwa chon, 14p phwong an dao dit

Phuong 4n dao dat hd mong co thé 1a dao thanh timg hé doc 1ap, dao thanh
rinh mong chay dai hay dao toan bo mat bang cong trinh. Vi cong trinh da cho c6
thé dao hd doc 1ap hay rinh chay dai. Bé quyét dinh chon phuong 4n dio can tinh
khoang cach giita dinh mai doc ctia 2 hd dao canh nhau.

Nén dat dat dai mong la nén sét pha, chiéu sau hd dao duge tinh toan nhu sau

+ Chiéu sau hd dao H =1.45 (m).
Vi chiéu sdu hd dao 1.45 m , nén dat sét nén hé s6 mai doc ty nhién m=1/0.5
nhu vdy bé rong chan mai déc ho dao : B =1,45x 0,5 = 0,7(m).

2.1.4.2 Lua chon, ldp phwong an dao dat
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“Xdc dinh khéi lwong dit dao:

- Thé tich dao méng dugc tinh toan theo cong thirc:

\V4 :%.[a.b+(a+c).(b+d)+c.d]

Trong do: H: Chiéu cao hé dao.
a,b: Kich thudc chiéu dai, chiéu rong day hd dao .
¢,d: Kich thudc chiéu dai, chiéu rong miéng hd dao.
Tir mit bang dao dat ta xac dinh khéi luong dao dat:
V.=V, =(Vi, +V...)

ds

* Tinh khoi lwong dao dat ao dao Al:

00000

Dao may:
S6 luong hé dao: 1
Ta c6 kich thudc miat hd dao: (cxd) = (70,95x13,95) m
Kich thudc day hd dao: (axb) = (68,05x10,6) m
Chiéu day 16p dat dao 1a: H=1,3 (m) (con lai nao bang vét thu cong 0,15m)
Thé tich khéi dao bang may:

Var = L:[68,05.10,6+(68,05+70,95).(10,6+13,95)+7O,95.13,95] =1021,8 (m®)

Dao thi cong:
S6 luong hé dao: 1
Ta c6 kich thudc mit hd dao: (cxd) = (64,08x11,7) m
Kich thuéc day hd dao: (axb) = (65,45x10,45) m



Chiéu day 16p dat dao la: H= 0,15 (m)
Thé tich khéi dao thu cong:

,15
Vigan= %[65,45.10,45+(65,45+64,08).(10,45+11,7)+64,08.11,7] = 114,5 (m°)
Tinh toan twong tu ta c6 bang xac dinh khdi lvong dao dat:
Dao may:
. , Pay hé dao Mit h6 dao Po sau | Thé tich
Tén So . .
. a b C d tinhtoan | daoV
ho dao | luong
m m m m m m3
Al 1 68,05 10,6 70,95 | 13,95 1,3 1021,8
H1 12 55 2,3 6,9 2,3 1,3 214,0
H2 2 4,1 2,3 6,9 2,3 1,3 31,6
Tong khoi lugng dao may v, =V, ~(Vi, + Vi) 776,2
Dao thu cong:
S6 bay cau kién Mt cau kién Do sau | Thé tich
Tén luong a b c d tinhtodn | dao V
ciu kién | clu
» m m m m m m3
kién
Al 1 65,45 10,45 | 64,08 | 11,7 0,15 1145
H1 12 6,9 2,3 55 2,3 0,15 25,66
H2 2 6,9 2,3 4,1 2,3 0,15 3.98
Tong khéi lugng dao tha cong v, = v, =(Vi, +V..) 84,86

Tu tinh toan ta xac dinh duoc:
Tong khoi lwong dao dat la :
Vio = Vmayt Vic = 776,2 + 84,86 = 861,06



Tinh thé tich dit lip.

Khéi luong bé tong mong

Kich thudc mong Khoi lugng ..
A . , Khoi lugng
Tén SO . BT I6t ]
) Rong Dal Cao . BT mdng
mong luong maong
m m m m3 m3
M1 32 1,5 2,4 0,8 5,12 40,96
M2 16 0,6 1,5 0,8 0,64 5,12
Tong 48 5,76 46.08
Khéi luong bé tong gidng mong
. Kich thuéc giang Khbi luong ..
Tén . , Khoi lugng
s SO BT lot .
giang b h L , BT mong
) luong mong
mong
m m m m3 m3
GM1 3 0,35 0,7 67,45 3,9 15.59
GM2 16 0,35 0,7 10 3.62 21.75
Tong 19 7.52 37.34

Khéi lirong bé téng méng va giang mong:

Vit mong+giing = Vimong + Viing = 46.08 + 37.34 = 83.42(m?)

Khéi lwong bé téng Iot:

Viet = Vistmong + Vist giing= 5.76 + 7.52 = 13.28 (m?)

Tong khoi lwong bé tong dai giang va I6p 16t:
Vi = 83,42 + 13,28 = 96,7 (m°®)

— Sau khi d6 xong bétong mong, ta tién hanh 1p hd méng. Luong dit dung dé

1ap hé méng 1a:

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

2.1.5. Lwa chon thiét bi thi cong dao dat
2.1.5.1. Chon may dao dat

+ Cép dat dao, muc nudc ngam;

+ Hinh dang kich thudc, chiéu sau hd dao;

+ Piéu kién chuyén chd, chudng ngai vat;




+ Khéi luong dat dao va thoi gian thi cong
- Dua vao nguyén tic do ta chon may dao 13 may dao gau nghich (mét gau), dan

dong thuy lyc, ma hi¢u EO-3321B1, ¢6 cac thong s6 ky thuat sau:

q R h H | Trong luong may | tw | A C
Mahi¢u | (m°) | (m) | (m) | (m) (M () | (m) | (m)
EO-3321B1 | 05 | 75| 48 | 45 14,5 17 12,81 3,84
|CAMC HN3230P36D1MJ-YMC |

INEERIEN

PAO BAT CO GIOI

l RMAX=7500 J

Ning suét dao:
N =g ‘;_ nee K (Mh)
g = 0,5m? ( dung tich gau )
ke= 0,8 ( hé sb day giu = dat cap 1 (0,75 + 0,9)
ki = 1,4 (hé s toi xOp cua dat)
Kig = 0,7 (hé s thoi gian )

3600
Nek = T— Tk = tok . Kue kqua\y

May EO-3322B1 ¢0 te= 17 gidy
Goc quay =90° > kg =1
DAt d6 1én thung xe — Kquay = 1,1
T =17.1,1.1 =18,7(s)
S6 chu ky ctia may trong 1 gio :
ni« = 3600: 18,7 =192,51(h*)
Ning suat ddo:
N = 0,5.(0,8/1,4).192,51. 0,7 = 38,502 mh
Ning suat mdi ca:
N = 38,502 .8 = 308,016 m*/ca ( ca may 8 gi® )



Sb ca may can thiét dé dao hét ¢it mong:
vV 776,2 .
n=—= — =25 .Layn’=3 :
N 30016 > (- Layn =3 ()

2.1.5.2. Thiét ké tuyén di chuyén khi thi cong dat bang may dao

- Ta chon may dao gau nghich ma hiéu EO-3322B1, 14 loai may di chuyén giat ui
vé phia sau. Tai mdi vi tri ddo may dao xubng dén cbt d6 dinh, xe chuyén dat
chd sdn bén canh, ctr mdi 1an day gau thi may dao quay sang d6 luém dét 1én xe
van chuyén. Chu ky 1am viéc ctia may dao va oto van chuyén hd trg 1an nhau
tranh 1ang phi thoi gian cac may phai cho nhau.

- Tuyén dao thi cong phai thiét ké rd rang, dam bao thuan loi khi thi céng, thuan
loi khi di chuyén dét, giam tbi thiéu quing duong di chuyén.

Tuyén dao dugc thé hién chi tiét trén ban vé& TC- 02.

* So dd t6 chirc thi cong dao dat mong:

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

2.2. Thi cong lap dat
2.2.1. Yéu ciu ky thuat khi thi cong lap dat

- Khi thi cong dap dat phai dam bao dat nén c6 do 4m trong pham vi khong ché.

- Voi dat dap hé méng, néu sir dung dat dao thi phai dam bao chat luong.

- Nén lap dat déu nhau thanh timg 16p. Khong nén lap tir mot phia s& gdy ra luc
dap d6i voi cong trinh.

2.2.2. Khoi lwong dat lap
Khéi luong dat 1ap d6 tinh toan & trén:
Visp = Vazo - Vit /K i = 861,06 — 96,7/1,03 = 767,17 (md).

2.2.3. Bién phap thi cong lap dat
- Tién hanh lap dét theo 2 phan:
Phén 1: Lap dit hd méng tir day hd dao dén cot mat dat tw nhién.
Phan 2: Ton nén tir ot mat mat dat ty nhién dén cot mat nén theo thiét ké.
2.3. Cac sw ¢6 thudng gip khi thi cong dao, 1ap dat va bién phap giai quyét

- Pang dao dat, gip troi mua lam cho dat bi sut 16 xudng day mong.



- Can ti€éu nuoc bé mat dé khi gap mua nudc khong chay tir mat xudng hd dao.
Lam ranh & mép ao dao dé thu nudc, phai c6 ranh quanh cong trinh dé tranh

nudc trén bé mat chdy xudng ho dao.
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1-RONH THOAT NUGC 2 HO GOM NUGC
3-MAY BOM NUGC  4-RONH CHAN NUGC

- Thoat nuéc hé méng don.

- Khi ddo gip d6 "md cui nam chan" hodc khoi ran nam khong hét ddy mong thi
phai pha bo dé thay vao bang 16p cop pha do dam réi ddm k¥ lai dé cho nén chiu
tai deu.

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

- Trai luo1 6 trén ban vé thanh ludi 6 trén mat hién truong va toa d cua goc nha
dé giac mong. Chu ¥ dén sy mé rong do dao déc mai dat.

- Dung nhitng coc gd dong sau cach mép dao 2m. Trén cac coc, dong miéng gb co
chiéu day 20mm, rong 150mm, dai hon kich thuéc moéng phai dao 400mm.
Pong dinh ghi ddu truc ciia méng va hai mép mong; sau d6 dong 2 dinh vao hai
mép dao d6 ké dén mai doc

- Cang day thép (d = lmm) nbi cac dudng mép dao. Ly voi bot rac 1én day thép
cang mép mong nay lam cir dao.

- Phan ddo bang may can lay voi bot danh dau vi tri ddo.

3.1.2. Pap bé tong diu coc

- Bé tong dau coc dugc pha bo 1 doan dai 0,6 m. Ta str dung cac dung cu nhu may
pha bé tong, duc...

- Yéu cau ctia bé mit bé tong dau coc sau khi pha phai c6 d6 nhom, phai vé sinh

sach s& bé mit dau coc trudce khi d6 bé tong



- Phan dau coc sau khi dap bo phai cao hon cbt day dai 1a 150 mm.

- Khéi lugng bé tong dau coc dap bo:

Vaiueoe = 0,3x 0,3%x0,6x224= 12,096 m?

3.1.3. Thi cdng bé téng 16t méng

Bé tong 16t moéng co khdi luong nho V = 13,28 (m®) cuong do thép nén dugc db

thu cong két hop v6i may tron.

Can cu vao tinh chat cong vi¢c va tién dd thi cong cong trinh can nhu chat luong

bé tong can tron, ta chon may qua 1o c6 dung tich thung V = 250lit, xe ddy ma

hiéu SB - 30V (theo so tay chon may xdy dung ctia Nguyén Tién Thu) cé cac

thong s6 nhu trong bang sau:

Cdc théng s6 ky thudt ciia may trén

Ne |GAc nghiéng| Kich thudce
. |V \4 o Trong
Ma . « ... INquay T tron| Dong | thung (d9) gi61 han
_ thung | Xuat liéu luong
hiéu . . (viph) | (s) | Co . .. .
(lit) (lit) Tron | D6 | Dai Rong Cao |(Tan)
(Kw)
SB-
30V 250 165 20 60 | 41 | 10 50 [1,915/1,59|2,26| 0,8

Ning suat ctia may tron qua 1o N = Voo K K Ny

v : dung tich san xuat cia thung tron,m®.

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

thung ~—
Lay v, =0,15(m?)

Kyx = 0,7 12 hé sb xuét liéu khi tron bé tong.
K= 0,8 1a hé sO sir dung may tron theo thoi gian.

3600 N A 5 A A .
« = = la s6 mé trdn thuc hién trong 1 gi0.
ck

N

Tek = taé vao + tiron + tad ra

ta vao = 20 (s) 12 thoi gian d6 vat lidu vao thung
tron = 80 (s) 12 thot gian tron bé tong

tasra = 20 (s) 12 thoi gian d6 bé tong ra.

= T =20+ 80 + 20 =120(s)

3600
N, = 10 = 30(mé/gi0)

>N=V,_ K, K,N, =0,150,7.0,8.30=2,52(m’ / h)



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

S6 ca may can tron hét khbi luong bé tong 16t 1a: n =

Chon s6 camay la 1 ca.

3.2. Lap phwong an thi cdong van khudn, cét thép va bé tdng méng, giing moéng

3.2.1. Tinh toan khéi lwgng bé tong

a. Khoi lwong bé tong dai mong, giang méong

13,28

2

Ta c6 bang xac dinh khéi lwong bé tong moéng va 16t mong:

Khéi luong bé tong mong

=0,66 (ca
¢ (ca)

Kich thudc mong Khéi luong ..
) . i Khoi luong
Tén SO . BT I6t ]
) Rong Dal Cao ) BT mdng
mong luong maong
m m m m3 m3
M1 32 1,5 2,4 0,8 5,12 40,96
M2 16 0,6 1,5 0.8 0,64 5,12
Tong 48 5,76 46,08
Khéi luong bé tong gidng mong
A Kich thuéc giang Khbi luong ..
Tén . , Khoi luong
s SO BT lot )
giang b h L ) BT mdng
, luong mong
mong
m m m m3 m3
GM1 3 0,35 0,7 67,45 3.9 15,59
GM2 16 0,35 0,7 10 3,62 21,75
Tong 19 7,52 37,34

Khoi lwong bé tong méng va giang mong:
Vot mongtgiing = Vmeng + Viiing = 46,08 + 37,34 = 83,42(m?)
Khoi lwong bé téng Iot:
Vst = Vist meng + Vist gitng= 5,76 + 7,52 = 13,28 (m?)
Téng khoi lwong bé tong dai giang va I6p 16t:




Ve = 83,42 + 13,28 = 96,7 (m?)
3.2.2. Lwa chon bién phap thi cong méng, giang méng
3.2.2.1. Phuong phap thi cong bé tong hoan toan bang thii cong
Néu thi cong theo phuong phap d6 bé tong bang thu cong thi tuy c6 vu diém l1a
don gian va c6 thé tién hanh song song véi viée thi cong van khudn, cdt thép
mong, dé to chuc theo day truyén. Nhung véi khdi lugng bé tong 16n thi sé luong
cong nhan phai 16n méi dam bao duogc rat ngan thoi gian thi cong, do vay néu to
chtrc khong khéo thi s& gy trd ngai cho nhau din dén ning suit lao dong giam,
khong dam bao duogc tién do.
3.2.2.2. Phuwong an thi cong bé tong hoan toan bing may (bé tdng thuwong pham)
Viéc thi cong bé tong bang may s& cho ning suat cao, thoi gian thi cong ngan,
tinh co gidi cao. Néu thi cong theo phuong phap nay thi co vu diém ndi bat 1a rat
ngan thoi gian thi cong, bao dam k¥ thuat ma tiét kiém duoc nhan lyc.
Pai mong cao 0,8(m); giang moéng cao 0,7(m).

Nhu vay sé& tién hanh d6 bé tong 1 dot cao 0,8(m) tdi hét 16p gidng.
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PHAN BOT THI CONG BE TONG MONG
3.2.2.3. Lwa chon may thi cong thi cong bé tong

a. Chon may bom bé tong
Bé rong mat bang mong co kich thudc (10x59,05)m nén dé bé tong dén mong xa
nhét ta bd tri may bom dat tai vi tri 1/3 va 2/3 chiéu dai va db bé tong doc cong
trinh. Chon mdy bom Putzmeister M43.
Bang thong ké théng sé kj thudt may Putzmeister M43

o Luu luong | Cu ly van Co hat | Chi€éu cao | Cong
Ky hiéu Ap luc A ) 5 .
, Qmax ) chuyén |cho phép| bom bang | suat
may Kg/cm .
(m3/h) max(m) (mm) ong kw




Ngang | Dung viii voi (m)

NCP
700 - 1S
Tinh s6 gio bom bé téng mong:
Khéi luong bé tong phan méng cong trinh 1a 83,42 (m®). Cy ly 16n nhét theo

60 112 | 41,4 | 39,1 50 21,1 45

phuong ngang : 10,3 (m)
83,42

0x0,6
Trong d6: 0,6 1a hiéu suét 1am viéc ciia may bom, thong thuong (0,6 - 0,7)
Dy dinh thi cong trong 1 ngay, do c6 ké dén thoi gian chd bé tong, thoi gian

kiém tra cac thong sb bé tong trude khi cho phép d6, bo tri to doi thi cong bé tong

S6 gio bom cén thiét: =2,31(h)

hop 1y,...

b. Chon xe vin chuyén bé tong
Phuong tién van chuyén vira bé tong chon 6 t6 c¢6 thung tron cac thong sd nhu

Sau:
Bang thong ké thong so ky thuat u tu Kamaz-5511
Dung
Dung ) . N Al .| Trong
i A tich cong | Toc do |Po cao do| Thoi gian do ,
tich Otd . . _ L luong khi
thung |suatdong| quay | phoiliéu | bétongra | |
cO bé tong

thung | coso ] . )
nude | co (W) |(v/phat) | vao (m) | tmin (phit) .
tron (m®) (tan)
(m?)
Kamaz
6 0,75 40 9-14,5 3,5 10 21,85
- 5511

CloN

oto vin chuyén bé téng Kamaz-5511

Tinh so xe van chuyén bé tong:




r Q (L
Apd ong thirc: n=—""" —+T
p dung cong thirc v |3

n: La sd xe van chuyén.

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

L: Poan duong van chuyén tir nha may bé téng toi cong trinh, L = 15(km).
S: Toc d6 xe, S = 20(km/h).

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

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

INEL [ I
6120 60 ) =20 )

Chon 6 xe dé phuc vu cong tac bé tong dai va giang mong

83,42 .
=14 (chuyén).

S6 chuyén xe can thiét dé d6 bé tong 1a:

c¢. Chon may dam

Théng s6 kj thudt ciia mdy dam bé tong

Céc thong sb Pon vi tinh Gia tri
Thoi gian dam bé tong giay 30
Bén kinh tdc dung cm 20-35
Chiéu sau 16p dam cm 20 - 40
Theo dién tich dugc dim m?/h 20
Theo khdi lugng bé tong m3/h 6

3.2.3. Tinh toan cop pha méng, giaing moéng
3.2.3.1. Lua chon phuong 4n cop pha méng, giing méng
a. Cong tac van khudn dai va giing méng:
- Sau khi dit cot thép ta tién hanh ghép van khudn dai va giang méng. Cong tac ghép
véan khuén c6 thé duoc duoc tién hanh song song voi cong tac cdt thép.
* Van khuon dai mong
+ Chon van khuon gb cho van khudn moéng va giang méng c6 nhiing dic diém sau:
- Nhom go:nhém V-VI .

— 2
- ddc diém: + khdi luong riéng cua gd: 79 = 600KG /m

I _ 2
+lrng suat cho phép: [G] =90KG/cm



+Cudng do gb: R=120KG/cm?

+ E=12x10°KG/cm’

Van: phang nhin, it cong vénh, nit né. Van khong chiu luc chon bé day ¢ =25cm
van chiu luc chon ¢ =4cm
Cay chéng: thang, duong kinh 260mm.
Sach.
Tinh van khuon méng M1 (méng dién hinh). Van khuon gd.
- Méng M1 kich thude axbxh=2,5x3,0x1,5m.
- Chon chiéu day van g o =3cm
* So db tinh: So @6 dam lién tuc ké 18n cac
gbi tura 12 cac thanh suon.
* Tai trong tac dung 1€n van khudn:
Tai trong tac dung 1én van khuon bao gom ap luc ngang ciia bé tong mdi do va tai
trong do d6 va dam bé tong.

Tai trong ap lyc tinh cua vira bé tong.

g1 = ny.H = 1,3x2500x0,75 =2250 kG/m?2
(H=R = 0,75 m, véi: R — Bén kinh tac dung ctia dam bé tong, thuong lay
bang 0,75m.

- Tai trong do dam bé tong : (dam dui c6 D =70 mm)

42 = 1,3x200 = 260 KG/m2.
=>Tai trong ngang tong cong tac dung vao van khuodn la:
gtt = 2250+ 260 =2510 kG/m2
q tc = 2510 /1,3= 1930 kG/m2
= >Tai trong tac dung 1én tAm van khuén bé rong b=20cm
gt.tv = gt.t. b=2510x0,2=502(kG/m)=5,02(kG/cm)
gt.cv = gt.c. b=1930x0,2=386(kG/m)=3,86(kG/cm)

* So do tinh van khudn cho dai mong.

it




Goi khoang cach gilra cac suon dung 1a 1sd, coi van khuon thanh méng nhu mdt
dam lién tuc véi céc géi tua la cac suon dung, chiéu rong cua tdm van 1a 200 mm.
- Tinh van khu6n thanh moéng theo diéu kién bén:
6 = Mmax/W < [o]
Trong d6: Mmax = qttv.1sd2/10 KG.cm
Isd — Khoang cach bo tri cac thanh suon dung.
W = bv.ov2/6 = 20.32/6 = 30 cm3
v 1a bé day, bv 1a bé rong ctia tim van khuon.

[6] = 95KG/em* . g suit cho phép cuia gb.

10xW x|o 10x30%x95
sa<V 9" =V 502 —7p65ecm (1)

- Tinh d§ vong cho mdt tdim van khuon.

- B§ vOng cua van khuon tinh theo cong thirc:
tc 4
f= LN <[f] %
128E.J = 400
Mo dun dan hoi cia gd: E = 1,2.105 (kG/cm2)

Mo men quan tinh: J = bv.6v3/ 12 = 20x33 /12 =15 cm4

. [128EJ i/128><1, 2%10° x15
tc
1sd< 4009~ — 400x 3,86 =51,78 cm (2)

Tir (1) va (2) — Khoang cach b tri cac thanh sudn: Isd = 50 cm.

Vay v6i Isd = 50cm thi van khudn théa man diéu kién bén va vong.
Tinh toan thanh suon :
+Suon dimg nhu dam goi tai vi tri cdy chong xién chiu luc phan bd do van
khuon truyén vao.
Tai trong phan bd trén chiéu dai swon dimg:
gt.ts = gt.t . 1s=2510x 0,5= 1255 (Kg/m) = 12,55 (Kg/cm)

fc tt
q =q /1,3=12,55/1,3=9,65 Kg/cm
+ Chon sudn dtng bang gd, kich thude: 6x6 cm.

+ So d6 tac dung



qtt

l le l Ie

N

g I g U

Tinh thanh suon dung:
+ Tinh d6 bén:

o= M o S[G]

biéu kién kiém tra: W

tt|2
¢

q
Trong d6: Mmax = 10

b,.h} 6.6°
W= 6 6

[o]=95kG/cm?

10W.
< n[g] - /1223225 -80,3
=>|c G ! cm (1)

+ Tinh d¢ vong cua thanh suon ding:

=36cm?

qtc.|4 I
A A 1R f=—re <ff]=—
biéu kién kiém tra: 128EJ 400
Trong do:
+ M6 dun dan hoi cua gd: E = 1,2x105 kG/cm2
3 3
;_b.n 66

(e == = =108cm*
+ Moment quéan tinh: 12 12

5
[ BT 1
=>Ic G & ()

Tur (1) va (2) => khoang cach giira cic thanh chéng xién 13 : 1c € 50,3 cm

Viay khoang cach giita cac thanh chdng xién 1 Ic = 75 cm

* Thi cong lap dung van khudn mong:
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MAT BANG COP PHA MONG M1

Van khuon dai coc dugc ché tao san thanh tirng modun theo tirng mat bén
madng viing chac theo thiét ké & bén ngoai hé mong.

Dung can cau, két hop véi tha cong dé dua van khuon tdi vi tri cia timg dai.
Khi cau Iap chd y nang ha van khudn nhe nhang, tranh va cham manh gay bién
dang cho van khuon.

Can ctr Vo mdc trac dac trén mat dat , cang day 14y tim va hinh bao chu vi caa
tung dai.

Ghép van thanh hop.

Xéc dinh trung diém céc canh van khuén, qua cé4c trung diém d6 dong 2 thudc
g6 vudng goc véi nhau tha doi theo day cing xac dinh tim cot sao cho céac canh
thude di qua cac trung diém triing véi diém dong cua doi.

C6 dinh cac tam van khudn véi nhau theo dung vi tri thiét ké bang coc cit, neo
va cay chdng.

Kiém tra chat lugng bé mat va 6n dinh caa van khudn.

Dung may thuy binh hay méy kinh vi, thuéc ,day doi dé do lai kich thudc, cao
do cua cac dai.

Kiém tra tim va cao trinh dam bao khong vuot qué sai s6 cho phép.

Khi van khudn d 1ap dung xong, phai tién hanh kiém tra va nghiém thu theo
cac diém sau:



+ Do chinh x4c caa van khuon so véi thiét ké
+ Do chinh xac cua cac bu 16ng neo va cac b phan lap dat sin cung van khuén.
+ Do chat, kin khit gitra cac tim van khudn va gitra van khubn véi mat nén.
+ Do vitng chic cua van khubn, nhat 1a ¢ cac chd noi.
b. Cong tac do bé tong mong:
- Céng tdc chudn bi:
+Lam cong tac nghiém thu van khuon, cbt thép trudc khi d6 bé tong.
+ Nén db bé tong phai duge chuan bi tot.
+ Voi van khuon phai kin khit; néu ho it (< 4mm) thi tudi nudc cho gd no ra,
néu hé nhiéu (> 5Smm) thi chén kin bang gidy xi mang hodc bang ném tre hay ném gd.
+ Tudi nude vao van khudn dé lam cho gd né ra bit kin cac khe hé va khong
hit nudce bé tong sau nay.
+ Cac van khudn duoc quét 1 16p chéng dinh dé dé dang thao r& van khuén vé
Sau.
+ Phai don dep, lam sach rac ban & van khuén.
+ Phai giit chiéu day 16p bao vé bé tong bang cach budc thém cac cuc ké bang
vita bé tong giita cdt thép va van khuén.
+ Trudce khi do bé tong phai kiém tra hinh dang va kich thudc, vi tri, d6 sach va
d6 6n dinh ctia van khuén va cbt thép.
+ Trong sudt qua trinh d6 bé tong, phai thuong xuyén kiém tra van khuon,
thanh chdng. T4t ca nhitng sai sot, hu hong phai dugc stra chita ngay.
- Céng tdc kiém tra bé tong:

Pay 1a khau quan trong vi nd anh hudng truc tiép dén chat luong két cau sau nay.
Kiém tra bé tong duoc tién hanh trude khi thi cong ( kiém tra d6 sut ctia bé tong ) va
sau khi thi cong ( kiém tra cudng do bé tong ).

- Ky thudt do bé téng.
+ Bé tong thuong pham duogc chuyén dén bang 6 to chuyén dung, thdng qua may

va phéu dua vao 6 t6 bom.

+ Bé tong dugc 6 t6 bom vao vi tri ctia két cAu : May bom phai bom lién tuc tir
dau nay dén dau kia. Khi can nging vi 1y do gi thi ctr 10 phut lai phai bom lai dé
tranh bé tong 1am tic dng.

+ Néu may bom phai ngimg trén 2 gio thi phai thong 6ng bang nudc. Khong nén

dé nging trong thoi gian qua lau. Khi bom xong phai ding nudc bom rira sach.



+ Khi di d6 duoc 16p bé tong day 30 cm ta st dung dam dui dé dam bé tong.

+ Chia két c4u thanh nhiéu khdi d6 theo chiéu cao.
+ Bé tong can dugc do lién tuc thanh nhiéu 16p c¢6 chiéu day bang nhau phu hop
v6i ddc trung ciia may dam st dung theo 1 phuong nhit dinh cho tat ca cac 16p.
- Ky thudt dam bé téng:
+ Muc dich:
Pam bao cho khdi bé tong duge dong nhat.
DPam bao cho khdi bé tong dic chic khong bi rdng hoic 16 ngoai.
Pam bao cho bé tong bam chit vao cbt thép dé toan khdi bé tong cdt thép clng
chiu luec.
+ Phuong phap dam:
*V &1 bé tong 16t mong:
Pam bé tong 16t bang may dam chan dong mit (dAm ban), thoi gian dam mot
chd v6i dam ban 1a tir (30 + 50) s.
Khi ddm bé tong bang ddm ban phai kéo tir tir va dam bao vi tri dé giai dam
sau 4p 1én giai dAm trudc mot khoang tir (5 + 10) cm
*V6i bé tong mong va giang.
+ V6i bé tong moéng va giang chon may dam dui U21 c¢6 ning suit 6 (m3/h). Céc

thong s6 ciia ddm duoc cho trong bang sau:

Céc thong s6 Pon vi tinh Gia tri
Thoi gian dam bé tong Giay 30
Ban kinh tac dung cm 20-35
Chiéu sau 16p dam cm 20 — 40
Nang sut
- Theo dién tich dugc dam m/h 20
- Theo khdi lugng bé tong m3/h 6

- Khi str dung dam chén dong trong can tuan theo mot sé quy dinh sau:
+ Pam ludn luén phai hudng vudng goc véi mit bé tong.
+BT d6 lam nhiéu 16p thi ddm phai cdm dugc 5 + 10 cm vao 16p BT d6 trude.

+ Chiéu day ctia 16p bé tong d6 dé dam khong vuot quéa 3/4 chiéu dai cua dam.



+ Khi d¢am xong 1 vj tri, di chuyén sang vi tri khac phai nhe nhang, rut 1én
hoc tra ddm xubng tir tir.
+ Khoang cach gitta 2 vi tri dam 14 1,5r0.Véi 1o-La bk anh huéng ctia dam.
+ Khi dim phai tranh lam sai 1éch vi tri c6t thép hodc van khuon.
+ Dau hiéu chung t6 di ddm xong 1a khong thiy vira sut 1an rd rang, trén mit
bang phang.
+ Néu thay nuéc co6 dong thanh viing chimg té vira bé tong di bi phan ting do
dam qua lau tai 1 vi tri.
- Chu y khi ding dam rung ¢am bé téng can:
+ Nbi dat vdi vo dam rung.
+ Dung day budc cach dién ndi tir bang phan phdi dén dong co dién ciia dam.
+ Lam sach dam rung lau kho va quan ddy dan khi nging 1am viéc.
+ Nging dam rung tr 5 - 7 phit sau mdi 1an 1am viéc lién tuc tir 30 -35 phit.
+ Cong nhan van hanh may phai trang bi ting cao su cach dién va cac phuong tién
bao vé ca nhan khac .
- Bdo dwéng bé téng dai va giang méng.
+ Can che chan cho bé tong dai mong khong bi anh hudng ctia moi trudng.
+ Thoi gian gitt 46 4m cho bé tong dai: 7 ngay
Lan dau tién tudi nudce cho bé tong 1a sau 4h khi d6 xong bé téng. Hai ngay dau
ctr sau 2 tiéng dong ho tudi nudéc mot 1an. Nhitng ngay sau ctr 3-10 h tudi nude 1 1an.
+ Khi bao dudng cha y: Khi bé tong chwa dit cuong do, tranh va cham vao bé mit bé
tong. Viéc bao dudng bé tong tdt s& dam bao cho chat luong bé tong dung nhu méc
thiét ké va giup cho két ciu 1am viéc 6n dinh sau nay.
- Phuong an db bé tong 1a:
+ Bé tong 16t d6 thii cong bang may trdn tai chd.

+ Bé tong dai va giang d6 bang may bom.



B. THI CONG PHAN THAN
(Thi cdng cét tang 4, dam, san tang 4)
1. Giai phap céng nghé
1.1. Van khuén, cay chéng
Str dung gi4o PAL do hdng Hoa Phat ché tao.
* Uu diém cua gido PAL:
- Gido PAL la mot chan chéng bao dam an toan va kinh té.

- Gido PAL co thé str dung thich hgp cho moi cong trinh xay dung véi nhiing két
CAu ning dit & d6 cao 16n.

*Cdu tqo gido PAL:

- Gido PAL duoc thiét ké trén co s mot khung tam giac dugc lap dung theo kiéu
tam giac hoac t giac cung cac phu kién kém theo nhu:

+ Phan khung tam giéc tiéu chuan.
+ Thanh giing chéo va giang ngang.
+ Kich chan cot va dau cot.
+ Khop ndi khung.
+ Chét giit khop noi.

* Trinh ty ldp dung:

- Pit bo kich (gom dé va kich),lién két cac bo kich véi nhau bang giang nam
ngang va giang chéo.

- Lip khung tam gi4c vao ting bo kich, diéu chinh cac bo phan cudi cua khung
tam giac tiép xuc véi dai dc canh.
- Lap tiép c4c thanh nam ngang va giing chéo.

- Long khop néi va lam chat ching bang chot gitr. Sau dé chéng thém mot khung
phu Ién trén.

- Lap céc kich d& phia trén.

Toan bo hé théng cua gia dd khung tam giac sau khi lap dung xong c6 thé diéu
chinh chiéu cao nho hé kich duéi trong khoang tir 0 dén 750 mm.



* Trong khi ldp dung chan chéng gido PAL can chi y nhitng diém sau:

- Lap cac thanh gidng ngang theo hai phuwong vudng goc va chdng chuyén vi bang
giang chéo. Trong khi dung lip khong duoc thay thé cac bo phan va phu kién
ctia gido bang cac d6 vat khac.

[T
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GIAO MINH KHAI LENEX
Cdu tgo khung gido thép
* Chon cay chang

Str dung cay chéng don kim loai LENEX. Dya vao chiéu dai va stc chiu tai ta chon
cay chéng V cua hang LENEX c6 céc thong sb sau:

Théng so vé cay chong V cia hang LENEX

. .. | Chiéudai | Succhiu | Suc chiu
Chiéu dai R ) ) Trong

Lmax Lmin z n doan dléu tél max tél max
ong trén hinh Khi L Khi L lugng

(mm) (mm) chin I Limin I Limax
(mm) (kG)

(mm) (kG) (kG)

3300 1800 1800 120 2200 1700 12,3

1.1.2. Phwong an s dung van khuén
a. Muc tiéu:

- Pat duoc mc d6 luan chuyén van khudn tét.



b. Bién phap:

- Str dung bién phap thi cdng van khuén hai tang rudi (2,5 tang) c6 ndi dung nhur
sau:

+ B6 tri hé cay chong va van khudn hoan chinh cho 2 tang (chong dot 1), san
ké dudi thao van khubn som (bé tong chua du cuong do thiét ké) nén phai
tién hanh chdng lai (v&i khoang céch chdng lai - gido chéng lai).

+ C4c cot chdng lai 14 nhitng thanh chng thép co thé tu diéu chinh chiéu cao,
c6 thé b tri cac hé giang ngang va doc theo hai phuong.

1.2. Giai phap tong thé thi cong bé tong
1.2.1. Thi cbng bé tong cot
a. Khdi lwong bé tong cdt cho 1 tang (ting 4)

Bang khei lirong bé tong cét tang 4

Kich thudc

) Khéi luong

. . = SO b t6

STT Cot Rong | Dai | Cao € tong

luong

m m m m3
1 Cl 0.22 | 0.22 | 3.35 16 2.6
2 C2 0.3 045 | 3.0 16 6,5
3 C3 0.3 0.45 | 3.0 16 6,5
Tong 48 15,6

b. Phwong tién van chuyén bé tong

Vi khéi luong bé tdng cot tang 4 can d6 nho (15,6m? ) ta chon phuong an d6 bé
tong thu cong.

c. Phwong tién van chuyén nhan cong, cac vat liéu roi, van khuon, cét thép
- Chon may vdn thang:
Vin thing duoc st dung dé van chuyén ngudi Ién cao. Str dung 1van thing 16ng

- Vdn thang 1ong:



Vin thing 16ng sir dung loai MGP-1000-110, cti cac thong sb sau:
+ Strc nang 1(T)
+ COng suat dong co 22(kW)
+ Do cao nang 110(m)
+ Tam véi R = 1,5(m)
+ Chiéu dai san cabin 1,9(m)
+ Trong lugng may: 36(T)
+ Van téc nang: 38(m/phut)
- Chon can truc thap

Can truc thap duogc sir dung dé nang vat lidu 1&n cac tang nha (xa gd, cop pha, cot
thép, dan giao )

Can truc FO-23B, ¢6 céc thong s6 sau:
+ Tam véi xa nhat R = 35m.
+ Chiéu cao t6i da H=48,5m
+ Strc nang toi da Q = 12T
+ Stc nang toi thiéu Q =2,5T

+ Ban kinh d6i trong so véi tim quay R = 8,5 m

1.2.2. Thi cong bé tdng dam san
a) Khéi lweng bé tdng dam san cho 1 ting (ting 4)

Bang khoi liong bé tong dam tang 4

Khéi luon
Kich thuéc (m) o fuong

STT DAm bé tong

Rong Cao Téng m?




chiéu dai
1 D1 (truc A) 0,22 0,2 67,67 2,97
2 | D2 (truc B) 022 | 02 67,67 2,97
3 D3 (truc C) 0,22 0,2 67,67 2,97
4 | D4 (dam phu) 022 | 02 58,51 2,57
5 | D5 (khung AB) 022 | 02 40,00 1,76
6 D6 (khung BC) 0,22 0,60 123,52 16,3
7 | D7 (cAu thang) 022 | 02 9,16 0,403
Tong 29,6

Dién tich san tang 4: 10,22 . 67,67 - 2. 5,29. 4,58 = 606,26m (m?)

Chiéu day san: 0,1 (m).

Khdi lugng bétdng san tang 4: 606,26. 0,1 = 60,62 (m°)

Tong khoi liong bé tdng dam san tang 4:

b. Phuong tién van chuyén

bé t6ng dam, san ta dung phuong 4n sir dung bé tong thuong pham ding may bom
bé tong.

29,6 + 60,62 = 90,22 (m?)

c. Lwa chon may bom bé tong

Chon may bom Putzmeister M43 cé cac thong so ky thuat da trinh bay & muc "Thi

cdng phan ngam".

Bang thong ké théng so ky thudt may Putzmeister M43

S Luu lugng
Ky higu
T Qmax
Y (m/h)

Ap lyc
Kg/cm?

Cu ly van
chuyén
max(m)

Ngang | Dting

C& hat
cho phép
(mm)

Chiéu cao
bom bang
6ng
VoI voi (m)

Cong
suét
kw




Putzmeister

60 112 | 414 | 39,1 50 21,1 45
M43

Tinh sé gio bom bé téng dam san:
Khéi lugng bé téng 1a 90,22 (md).

L x ez, 90,22
SO gio bom can thiét: ox 3,7

Trong d6: 0,4 1a hiéu suat 1am viéc cia may bom, thong thuong (0,4 - 0,6)
Lya chon va tinh todn sé xe ché bé téng.

Chon xe chd bé tdng c6 thing tron ma hiéu SB-92B c6 cac thdng sé ki thuat da
trinh bay & muc "Thi cong phan ngam".

* Tinh sé xe vdn chuyén bé tong.

. , L
SO xe van chuyén: n= ﬁ(— + T)
vV S

Véi, V: Thé tich bé tdng mdi xe V = 6(m?3)
L: Poan duong van chuyén tir nha may bé tong tsi cong trinh 1a L = 15(km)
S: Toc do xe S = 20(km/h)
T: Thoi gian gian doan T = 10(phat/h)
Q: Ning suit may bom Q = 0,4.60=24(m3h)

:n:%(£+£j = 3,67 (xe)
6 {20 60

Chon 4 xe dé phuc vy cong tac bé tdng dam san tang 4.
S6 chuyén xe can thiét dé do bé tong dam san tang 4 Ia:

90,22

N === =153 chuyen. Lay 15 chuyen.

2. Tinh toan van khuon, cay chéng cho cong trinh
2.1. Tinh toan van khudn, xa go, cét chéng

2.1.1. Tinh toan van khudn, xa go, cét chéng cho cot tang 4.



a) Lua chon van khuodn va gong cét.
- Kich thudc cot tang 4 c6 tiét dién 22x22 cm (cot bién)
- Kich thudc cot ting 4 c6 tiét dién 30x45 cm (cot giita)
=> Chiéu cao cot: H=3,7 - 0,7 = 3,0 (m);
(tinh dén cao trinh day dam, dam cao 700 mm)
- Chiéu cao tang 3: 3,0 (m)

- Vi chiéu cao d6 bé tdng cot >2m, nén khi ghép van khuén phai dé cira d6 bé
tong. Cira nay duoc tao ra bang cach: nhac 1 tim van khuon phia trén 1 khoang dtng
bang khoang cach 1 15 chét ném (300 mm), khi d6 bé tong dén gan miéng 15 thi cho
thao chot ném ra va ha van thanh xudng.

T6 hop van khuon nhu hinh v& dudi:

900
900

900
900

3600
3600

900
900

900
900

ys ys

COT BIEN

- Vi ¢t bién 220x220 (mm) ta dung:

+ 32 tam van khudn c6 kich thudc 220x900x55 (mm)



900
900

900
900

3600
3600

900
900

900
900

. 200200,

COT GIUA
- V6i cot gitra 300x450 (mm) ta dung:

+ 64 tAm van khuén c6 kich thudc 200x900x55 (mm)

b). Kiém tra van khuon cgt
*) So' dd tinh

Dam lién tuc chiu tai trong phan bé déu gbi tua la cac gong co lg= 900 (mm).

gtt

4 2 J

| 900 | 900 |

.

o L g U

*)Tai trong tac dung 1én van khuén cot
- Tai trong do ap luc ngang t6i da cta bé tong tuoi.

qth= nuy.H= 1.2x2500%0.7= 2250 (kG/m?)
Trong d6: ny = 1,2 12 hé s6 d6 tin cay
H = 0.7 + 0.75 (m) chiéu cao anh huong cua thiét bi dam sau

vy = 2500 (Kg/m?®) dung trong cua bé tong



q%= 2250/1.3=1730 (kG/m?)
- Tai trong do p luc ngang dam béténg bang may.
= Nn,.qq= 1.3%200= 260 (kG/m?); véi n, = 1.3 1a hé s6 do tin cay
0= 260/1.3=200 (KG/m?);
- Tai trong ngang do bom bé tong.
= n3.qp= 1.3%x400= 520 (kG/m?); v&i nz = 1.3 12 hé s6 d6 tin cay
q'%s= 520/1.3=4000 (kG/m?)
=> Tong tai trong tac dung vao 1 (m?) van khudn cot 1a:
qt=q® + g% = 2250 + 520 = 2770 (kG/m?)
q°=q'; + qs = 1730 + 400 = 2130 (kG/m?)
=> Tai trong tac dung 1én van khuén cd bé rong 220 (mm) 1a:
quii= 2770x0.22= 554 (kG/m)
qv°= 2130%0.22 = 426 (kG/m)
*)Kiém tra bén va do vong van khuon

M Itmax
W

- Kiém tra bén: ¢ = < [G]tnep

Trong do6 :

tt 2

1 . Lot 2 A
M “max = Vlog (I — khoang cach bo tri cac gong)

W: Mémen khang udn caa tim van khudn (tra bang); W= 4.42 (cm?)
[6]tnep = 2100 (kG/cm?) — Cuong do cua thép

554 %1072 x 60°
- — — 2 = 2
=>o0 10x 447 451.2 (kG/cm?) < [o]inep= 2100 (kG/cm?)

=> Vay van khudn thoa man diéu kién bén

tc |4

q, .Ig

|
<Tfl = 4
128.EJ [ ]

- Kié 6 vong: f =
ém tra d§ vong 100

Trong do :



E: Modul dan hdi cua thép; E = 2,1.108 (KG/cm?)
J: MGmen quéan tinh (tra bang); J = 20.2 (cm?)

_ 426x10x60°
" 128x2.1x10°% 20.2

=> f =0.01 (cm) < [f]= %: 0.15 (cm)

=> Vay van khudn thoa man diéu kién do cing
¢) Kiém tra gong

*) So d6 tinh
Dam don gian voi nhip tinh toan: 1" = hee = 600 (Mm)

s =
| 600 |
o LTS

Tai trong tac dung Ién gong
gq" = qfixly = 2770x0.6= 1662 (kG/m)
g = q°xly = 2130%0.6 = 1278 (kG/m)
- Chon gong thép hinh CIC 7512 c6: W= 5.43 (cm?®); J=24.52 (cm?)
*) Kiém tra bén va do vdng caa gong

tt
max

- Kiém tra bén: ¢ = < [cnep
Trong do :
2
M ttmax = qg.ltt
8

[6]inep = 2100 (kG/cm?) — Cudng d6 cua thép

1662 %107 x 60
=> = 8xX5 43X = 1746.02 (KG/cm?) < [6]nep= 2100 (KG/cm?)

=> Vay gong thoa man diéu kién bén

c 4
o _ g I

- Kiém tra d6 véng: f =
em tra o VONg- 1= o4 E.J 400




Trong do6 :
E: Modul dan hdi cua thép; E = 2.1x10° (KG/cm?)

5x1278x107 x 60" 5
=>T1= =0. < _60_g
T Seax2.1x10P 2452~ 0096 (em) < [f]= 775.= 0.15 (cm)

=> Vay gong thoa méan diéu kién do cung.

220
ﬁ]ﬁ |
I
= =
I le _
S S
S . te— B =]
s S
o ([@n]
o o
o D
I o 1
o (an]
& >
: B e e o

2.2 Tinh toan van khuén, xa gé, cét chéng cho dam (220x700) truc BC tang 4

- Van khuén dam ciing sir dung van khuén thép, cac tam van dam duoc twa 18n cac
thanh xa ngang, xa doc, dung gido PAL dé d& xa go.

Chiéu dai dam l;= 7500 + 220 — 400.2 = 6920 (mm)

- Chiéu dai tinh toan cua dam 1a 6,920m nén st dung 5 tdm chiéu dai 1200x250 va 1
tam chiéu dai 900x250 duoc tua 18n cac xa go ke truc tiép 18n 2 xa gd doc con lai bu
g6 320mm , 2 xa g6 doc duoc twa 1én gia d& chir U cua hé gido PAL.
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- Chiéu cao tinh toan cua van khudn thanh dam Ia:

h = hdam - hsan = 700 '10 = 60 (Cm)
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HOP VAN KHUON THANH DAM
2.2.1 Kiém tra van khudn day dam

*) So d6 tinh:

qtt

600 600

- So @b dam don gian chiu tai trong phan b déu twa lén cac xa gb ngang.
*) Tai trong tac dung lén day dam

- 01 Tai trong ban than van khuon, n; = 1.1



q:" = ny.qg:ib
01" = 20 (KG/m?)
=> ;" = 1.1x20x0.2 = 4.4 (KG/m)
- g2 Trong lugng BTCT dam, n, = 1.2
02" = n2.yereT.ha.b
yeTeT = 2500 + 100 = 2600 (KG/m?)
=> gt = 1.2x2600%0.6x0.25 = 436.8 (KG/m)
- gs: Tai trong do trat vira BT, ng = 1.3
Q3n = Ns. Q3tc-b
D6 BT bang bom ¢ 0.2 < Vinung < 0.8 m® — g3 = 400 (KG/m?)
=> gt = 1.3x400x0.2 = 104 (KG/m)
- g4: Tai trong do dam BT, ns = 1.3
04" = n4. g4°.b
=>q,t = 1.3x200%0.25 = 52 (KG/m)
- Tong tai trong tac dung 1&n van khudn: (Trong 2 gié tri gs va s ta lay gs)
g = gu%ng + q2'*/n2 + 93Nz = 4.4/1.1 + 436.8/1.2 + 104/1.3 = 448 (KG/m)
gt = gult + @t + gt = 4.4 + 436.8 + 104 = 545.2 (KG/m)

*) Kiém tra van khuon dday dam P2512 theo diéu kién bén va do6 ctng

- ? Y\ M
- Kiémtrabén: o= V\r/“ax < Ripep

Trong do :

tt|2

M_ = % 8*'“9 (Ixng — khoang cach bd tri céc xa ngang)

W: M6men khang udn caa tim van khudn (tra bang); W= 6.34 (cm®)
Rinep = 2100 (kG/cm?) — Cudng do cua thép

____ 5.452x60°

Sttt 2 = 2
=0 8263 1283.7 (kG/cm?) < Ringp= 2100 (kG/cm?)

=> Vay van khudn thoa man diéu kién bén



P AR 5'q\tlc'|;<1ng
- Kiém tra d¢ vong : f=—""<[f]="22
384.E.J 400

x.ng

Trong do :
E: Modul dan hdi cua thép; E = 2.1x10° (KG/cm?)
J: Mdmen quén tinh (tra bang ); J = 27.33 (cm?)

_ 5x4.48x60"
T 384x2.1x10°%x27.33

=0.05 (cm) < [f]= %z 0.225 (cm)

=> Vay van khuén thoa man diéu kién d6 cing.
2.2.2 Kiém tra xa ngang d& day dam
- Chon tiét dién xa go: 80x120 (mm)

So d6 dam don gian chiu tai trong tap trung dit gitta dam, goi tua Ia cac xa god
doc, nhip 1.2 (m)

¢+ Tai trong tac dung lén xa ngang

- Tai trong tac dung I&n xa ngang la tai phan bd trén bé rong van day, coi nhu
tai tap trung dit giira xa go + trong luong ban than xa go.

P, g = P + P,
- Tai trong van truyén xudng:
Pt = q"lxng = 545.2%0.6 = 327.12 (KG)
P, = Iy ng = 4480.6 = 268.8 (KG)
- Tai trong ban than xa go:
Py = N.Byng-Nng.hat. g3 = 1.1x0.08x0.12x1.4x600 = 8.87 (KG)
P, = P%/n, = 8.06 (kG)
Vi yg5 = 600 (KG/m?)
=> P, g = P1'® + P, = 268.8 + 8.06 = 276.86 (KG)
=> Pt o = P, + P%, = 327.12 + 8.87 = 336 (KG)
Trong do :
bxng: Chiéu rong tiét dien xa g6 ngang 0.08 (m)

hxng: Chiéu cao tiét dién xa gd ngang 0.12 (m)



l,1: Chiéu dai xa gd ngang 1.4 (m)

*) Kiém tra d6 bén va do véng cua xa ngang

.2 ) M
- Kiém tra bén: o= V\”/‘ax <[olgs

Trong do:

Pttx.n I
M= —, == 222221008 (kG.m)

(I: khoang cach b tri cac xa doc)

b,y hPxng _ 8x12°
W:%g: X6 =192 (cm®)

100.8x10%
=> 6= ﬁz 52.5 (kGlcm?) < [6]= 110 (kG/em?)

=> Vay van khuén thoa man diéu kién bén.

L 5 PIC .|3
- Kiém tra do vong: f :Mg[f]:k_ﬂ
48.E.J 400

Trong do6 :
E : Modul dan hoi cta gd: E = 1.2x10° (KG/cm?)

b _ng.hgx.ng 8X123

: 1 Dy g _ _ 4
J : Momen quan tinh: J P P 1152 (cm?)
276.86x120° 120
= = = . < = - = .
18l 2x10 115z 007 (em) <[f] = 755= 0.3 (cm)

=> Vay van khuén thoa man diéu kién d6 cing.
2.2.3. Kiém tra xa doc d& xa ngang

So d6 dam lién tuc chiu tai trong tap trung dat tai goi va giira dam, goi tua la
cac dau giao nhip 1.2 (m).

Tai trong tac dung Ién xa doc
- Tai trong tac dung lén xa doc 12 tai tap trung dat tai goi va gitra dam.
P = I:)tcx.nglz + P%%.xd

P txd = bxa.Nxa.lx2.yg5 = 0.1%0.12x1.2x600 = 8.64 (KG)



=> Pt 4 = 276.86/2 + 8.64 = 147.07 (KG)
P d = Pxng/2 + PUyiq
Pty = N.byahxa he-vgs = 1.1x0.1x0.12x1.2x600 = 9.504 (KG)
=> Pt 4 = 336/2 + 9.504 = 177.5 (KG)
Kiém tra do bé va do vdng cua xa doc Trong do :
n: He s6 vuot tai
bxa: Chiéu rong tiét dién xa go doc 0.1 (m)
hya: Chiéu cao tiét dién xa go doc 0.12 (m)

lxo: Chiéu dai doan xa doc 1.2 (m)

i \ M
- Kiém tra bén; o = V\r;ax <[olg

Trong do:

tt
P x.d 'Ic

Mmax= A

- W: 53.25 (kG.m)

(I.: khoang céch gido chdng)

b y-hxe  10x122
W= = ‘= X6 = 240 (cm?)

53.25x 107
=> 5= T;: 22.18 (kGlcm?) < [o]= 110 (kG/cm?)

=> Vay van khudn thoa man diéu kién bén.

Kiém tra do vong: =242 <[]
em ra doVong. = =4e e 3= 1" 400

Trong do :
E : Modul dan hoi cia go: E = 1.2x10° (KG/cm?)

byg-N°xa _ 10x12°
J - Momen quén tinh: J= ”’12 e >1<2 = 1440 (cm®)

147.07x120° 190
= = . < - - = .
48x1.2x10° x1440 0.03 (cm) < [f] 200 0.3 (cm)

=> Vay van khuén thoa man diéu kién d6 cing.



2.2.4. Kiém tra luc téi han caa gido chdng.
Luc tac dung 1én dau giéo :
N = 2.P% 4 = 2x177.5 = 355 (KG)
Diéu kién: N < [Pgn]; V6i [Pgn] = 35300 (KG)
Vay N < [Pgn] => Gido du kha nang chiu lyc.
2.2.5. Kiém tra van khuén thanh dam

- So' dd tinh van khudn 12 dam lién tuc ké trén cac gbi twa 1a cac thanh suon.

qtt

| 750 | 750 |

o L g SIS
=> Khoang cach b tri cac thanh suon 1a 750 (mm)
*) Tai trong tac dung Ién van khuén
- g1: Tai trong do ap luc tinh cta bétdng, n; = 1.2
g =yH-néu H<R
g =y.R-néuH>R
Véi : R — Ban kinh tac dung dam BT, thuong lay bang 0,75 (m).
H — Chiéu cao 6 BT
Vay: (= +y.H=2500.0,75 = 1875 (kG/m?)
gt = ny.y.H= 1,2.2500.0,75 = 2250 (KG/m?)
- 0: Tai trong do dam BT, n, = 1.3
Véi dam ¢6 D = 70 (mm), lay:
0, = 200 (KG/m?)
g, = 1,3.200 = 260 (kG/m?)
- Tong tai trong tac dung I1&n hé théng van khudn:

q* =g + g' = 1875 + 200 = 2075 (kG/m?)



qtt= gt + g% = 2250 + 260 = 2510 (kG/m?)

- Tong tai trong tac dung 18n hé théng van khuén c6 bé rong b = 250 (mm).
g% = q®.b=2075.0,25 = 518,75 (kG/m)
g, = q"b=2510.0,25 = 627,5 (kG/m)

*) Kiém tra d6 bén va do véng van khuén:

.2 \ M
- Kiémtrabén: o = V\”/"ax < Ripep

Trong do6 :
qtt |2
max = 1 0 (Is— khoang cach b tri cac thanh sudn)
W: Momen khéng udn caa tim van khudn (tra bang); W = 6.34 (cm®)
Rinep = 2100 (kG/cm?) — Cudng do cua thép

6.275x 75°
= = -—— 2 P 2
=>o0 10%6.34 556,7 (kG/cm?) < Ringp= 2100 (kG/cm?)

=> Vay van khudn thoa man diéu kién bén

4
qv I <[f]_ I
128.E.J 400

- Kiém tra do vong : f=

Trong do :
E: Modul dan hoi cua thép; E = 2,1x108 (KG/cm?)
J: Mémen quan tinh ( tra bang ) J = 27,33 (cm?)

518.75x10°% x 60*
128x2.1x10° x 27.33

75
=0,02 (cm) < [f]= 200" 0,187 (cm)

=>f=
=> Vay van khuén thoa man diéu kién d6 cing.
2.2.6. Kiém tra swon dirng van khuén thanh dam

*) Tai trong tac dung lén thanh suon:
q" = 2510%0.75 = 1882,5 (kG/m)

q® = 2075%0.75= 1556,25 (kG/m)

*) Kiém tra d6 bén va do vong thanh suon :



tt 2

q x| %
8xW

- Kiém tra do bén: o = < [6]gs = 110 (kg/cm?)

Chon suon bang gd c6 kich thuéc 80 x 12 (mm)
=> W = 8x122%/6 = 192 (cm3); J = 8x123/12 = 1152 (cm?); E = 1.2x10° (Kg/cm?)
ls =75 (cm), sudn 1am viéc nhu didm don gian:

q“xI% _ 2510x107%x 75°
8xW 8x192

=>¢= =35.3 <[o]g = 110 (kg/cm?)

=> Vay thanh suon thoa man diéu kién bén.

tc 14 I
s

=R A ~ q '
- oM <[f]=
Kiém tra d6 vong: 128 EJ <[f] 200

_ 1556,255x107 x 75"
"~ 128x1.2x10°x1152

=0.009 (cm) < [f]= %z 0.1875 (cm)

=> Vay thanh suon thoa man diéu kién do ctng.

2.3. Tinh toan van khuon, xa gé, cét chdng san

2.3.1. Tinh toan van khuon san cé kich thuwéc 8000 x 4500mm

- Kich thudc: L= 8000 - 250 = 7750 (mm); B =4500 - 250 = 4250 (mm)

- Dung hét 80 tdm véan khudn 300x1200, va 8 tdm van khudn gdc trong
150x150x1200 phan con thiéu bu bang van gd. Van khudn dugc bd tri nhu hinh vé
trén.

- bé thuan tién cho viéc thi cong ta chon khoang céch giita cac thanh xa gb 16p trén 1a
60 cm, khoang cach giira cac thanh xa go 6p duai 1a 120cm (bang kich thudc cua
giao PAL)

Ta tinh todn kiém tra 6 bén va do vdng caa van khudn san va chon tiét dién céc
thanh xa ngang, xa doc.
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*) So' dd tinh van khudn

So dd dam lién tyc chiju tai trong phan bé déu tua 1én cac xa gb ngang.

qtt

3 g 2

| 600 | 600 |

N

g I g U

*) Tai trong tac dung l1én van khuon

- g1: Tai trong ban than van khuon, n; =1,1
q:" = N.g.©
0u = 20 (KG/m?)
=> ;" =1,1.20 = 22 (KG/m?)
- (2: Trong luong BTCT, n, =1,2
02" = na.ysreT.hs
yeTeT = 2500 + 100 = 2600 (KG/m?®)
=> ;" = 1,2.2600.0,12 = 312 (KG/m?)
- ga: Tai trong do trut vira BT, n3 = 1,3
03" = na. 03

D6 BT bang bom ¢ 0,2 < Vinung< 0,8 m® — 3 = 400 KG/m?



=> g3t = 1.3x400 =520 (KG/m?)
- Q4: Tai trong do dam BT, ns = 1,3
Qa" = Ng. Q4
=> gt = 1,3.130= 169 (KG/m?)
- 0s: hoat tai do ngudi di lai va dung cu thi cong, g5 = 250 (KG/m?), ns = 1,3
05 = Ns.05°=1,3.250 = 325 (KG/m?)
- Tong tai trong tac dung 1&n van khudn: ( Trong 2 gia tri gz va g4 ta lay gz )
gt = gutt + ot + gt + gstt= 22 + 312 + 520 + 325 = 1179 (KG/m?)
g€ = gu'C + pt° + Q5 + 5= 20 + 260 + 400 + 250 = 930 (KG/m?)
- Tong tai trong tac dung Ién van khudn bé rong b:
q*=g*.b =930.0.3 = 279 (KG/m)
q%=g".b =1179.0,3 = 353,7 (KG/m)
*) Kiém tra van khudn san

thep

- Kiém tra bén: J:%g R

Trong dé :

max = qvl—O“ (I — khoang céch b tri cac xa g 16p trén)
W: Momen khéang udn caa tim van khudn ( tra bang ); W = 6,45 (cmd)
Rinep = 2100 (kG/cm?) — Cudng do cua thép

_ 353.7x107 x 60°
10x6.45

=>0

= 308,46 < Rygp = 2100 (KG/crm?)

=> Vay van khudn thoa man diéu kién bén

-2 ~ qtc-|4l IXl
- Kié ovong: f=—2<[f]l=—
em tradg vong: f =0 7 =<111=700

Trong do:
E: Modul dan hoi cua thép ; E = 2,1.10° ( KG/cm?)
J: Momen quén tinh (tra bang ) ; J = 28,59 (cm?)



3 279x107° x60*
T 128%2.1x10° % 28.59

= 0,01 (cm) < [f]= %z 0,15 (cm)

=> Vay van khuén thoa man diéu kién d6 cing.
2.3.2. Tinh toan kiém tra xa go l6p trén d& van san
*) So d6 tinh

So db dam lién tyc chiu tai trong phan bd déu, géi tua l1a cac xa go 16p dudi.

J 465 4{ 1200 4{ 1200 4{ 470 j

e e

g.l?
10
*)Tai trong tac dung 1én xa go

0% = Gl + bya.hye. 7 g5 = 930.0,6 + 0,1.0,12.600 = 704,7 (kg/m)

%= qttla + N.bxa.hx. 7 g5 = 1179.0,6 +1,1.0,1.0,12.600 = 892,17( kg/m)

Trong do6 :

bya: Chiéu rong tiét dién xa g 16p trén: 0,1 (m)

hx: Chiéu cao tiét dién xa go 1op trén: 0,12 (m)

lx1: Khoang cach bé tri xa go 16p trén: 0,6 (m)

*) Kiém tra do bé va do vdng cta xa go 16p trén

. ) M
- Kiém tra bén: o = Vcax <[olg

Trong do:

_qMal’e | 89217x1.2°
max— 0 10 = 128,47 (kg.m)

_ bxl'hZXl _ 1O><122
-6 6

W =240 (cm?®)



128.47x107
=> 5= Tg = 53,53 (KG/cm?) < [o]= 110 (kg/cm?)

=> Vay xa gb thoa man diéu kién bén.

- Kiém tra d¢ vong: f :qu]:'i
' " 128.EJ 400

Trong do :

E : Modul dan hoi cua gd: E = 1,2.10° (KG/cm?)

boh*a  10x12°

. , i L J= = 4
J : Momen quan tinh: J o o 1440 (cm?)
704.7x107* x120* 190
==>T1= — < _ 120 _
T e o010 xtaao 206 (em) <[f] = 72°= 0.3 (cm)

=> Vay xa go6 thoa man diéu kién do cang.
2.3.3. Tinh toan kiém tra xa go l6p duéi d& xa gé 16p trén
*) So dd tinh

- So dd dam lién tuc chiu tai trong tap trung dit tai gbi, goi twa 1a cac dau gido nhip
1.2m va céc thanh chéng

(o3
(=]
(>}
A
(@p]
(]
(a=]

*) Tai trong tac dung Ién xa doc

- Tai trong tac dung lén xa doc 12 tai tap trung dat tai goi va gitra dam.

PC0= q%u.Ix2 + bxa.hea.lg.vs = 704,7.1,2 + 0,12.0,12.1,2.600 = 856 (kg)
Po= q%%:.lx2 + N.bxo.hyo.lg. g5 = 892,17.1,2+1,1.0,12.0,12.1,2.600= 1082 (kg)

Trong do6 :



n: Hé sb vuot tai

bye: Chiéu rong tiét dién xa gb 16p duéi 0,12 (m)
hxz: Chiéu cao tiét dién xa gd 16p duai 0,12 (m)
lyo: Khoang cach cac dau giéo: 1,2 (m)

*) Kiém tra do bé va do vng cua xa doc

. ‘ M
- Kiém tra ben: o'=— <[olg

Trong do :

ttX. |
Mrax= <%= 2082312 2 773 (kG.m)

(I;: khoang céch bb tri cac giao chong)

b,-hxe  12x12°
6 6

W= =288 (cm?®)

273x10?
288

=>0=

= 94,8 (kG/cm?) < [o]= 110 (kG/cm?)

=> Vay xa go thoa mén diéu kién bén.
: pL? |
- Kiém tra @0 vong: f = 2% <[f]=—
48.E.J 400
Trong do6 :
E: Modul dan hoi cua gé: E = 1,2.10° (KG/cm?)

b,h’a  12x12°

. P _ _ 4
J: Momen quan tinh: J 12 o 1728 (cm*)
. 856x120° o
= 1812010 1728 - 0148 (em) <[f] = 2= 0,3 (cm)

=> Vay xa g6 thoa mén diéu kién do cang.
2.3.4. Kiém tra cdt chéng gido
- Lyc tac dung 1én dau giéo :

N = 2.Pt, ,= 2.1082 = 2164 (kg)

N < [Pgn]



[Pgn] = 35300 (kg )
Vay N <[Pg] => Gido du kha nang chiu luc.
3. Tinh toan khéi lweng cong tac, chon phwong tién van chuyén I&n cao va thiét
bi thi cong
3.1 Tinh khéi lweng cong tac
3.1.1. Tinh khéi lwgng van khudn, cay chéng cho ct, dam, san caa 1 tAng

- khéi lugng van khudn cho cot

Bang dién tich van khudn cét tang 4

Kich thudc 9 Khdi luong
STT Cot Rong | Dai | Cao © | vankhuon
luong
m m m m?
1 C1 022 | 022 | 34 16 48,6
2 C2 03 | 045 | 3,0 16 61,50
3 C3 03 | 045 | 3,0 16 61,50
Tong 48 171,7

- khéi lwong van khudn cho dam

Bang khoi lirong van khudn dam tang 4

Khéi luon
| Kich thugc (m) Van khu.ér?
STT Dam
Tén
Rong | Cao chiéu?}lai m
1 D1(truc A) 0,22 0,2 64,24 39,8
2 D2(truc B) 0,22 0,2 64,24 39,8
3 D3(truc C) 0,22 0,2 64,24 39,8




4 D4(dam phu) 0,22 0,2 55,08 34,14
5 D5(khung AB) | 0,22 0,2 38,24 23,7
6 D6(khung BC) | 0,22 0,6 112,96 160,4
7 D7(ciu thang) | 0,22 0,2 9,16 5,68
Téng 370,214

Dién tich san tang 4: 545.06 (m?)
=> Tong khéi lwong van khudn dam san tang 4: 370,3 + 545.06 = 915,3 (m?)
3.1.2. Tinh khéi lrgng cét thép cho mét ting
- khéi lugng cot thép cho cot
Khéi lwong cbt thép cot thuc té : (100kg-150kg)/m3 bé tong.
Chon khéi luong cét thép cot: 150kg/m3 bé tong.
Vay khéi lugng cbt thép cot: 0,15. 11,75 = 1,76 (T) .
- khéi lugng cbt thép cho san
Khéi lwong cbt thép dam san thuc té : (80kg-100kg)/m3 bé tong.
Chon khéi luong cét thép dam san: 100kg/m3 bé tong.
Vay khoi lugng cot thép dam san: 0,1. 88,284 = 8,8284 (T) .
3.2 Chon thiét bi van chuyén Ién cao va thiét bj thi céng
3.2.1. Chon phwong tién van chuyén Ién cao

Vin thing duoc sir dung dé van chuyén Ién cao. Str dung 1van thing 16ng va 1
van thang tai. (Cac thdng sb cua van thang: "Muc 1.2.1.c")

3.2.2. Chon céc loai may trén, may dam va cac thiét bi can thiét khac

- Chon may bom bé tong Putzmeister M43 c6 cac thong sb ky thuat d& trinh
bay & muc "Thi cong phan ngam".

- Chon may dam c6 cac thong sb ky thuat da trinh bay ¢ muc "Thi cdng phan
ngam".

4. Cong tac thi cong cot thép, van khudn cét, dam, san



4.1 Cdng tac cot thép cot, dam, san
4.1.1. Cac yéu cau chung khi gia cong, lap dung cét thép:

- Cét thép dung phai ding sé hiéu, chang loai, dudng kinh, kich thudc va sb
lugng.
- Cét thép phai dugc dat dung vi tri theo thiét ké do quy dinh.
- Cét thép phai sach, khéng han gi.
- Khi gia c6ng cat, udn, kéo, han cét thép phai tién hanh dung theo cac quy dinh véi
ting chung loai, dudng kinh dé tranh khong lam thay doi tinh chat co 1y cta cot thép.
Dung toi, may tudt dé nan thang thép nho. Thép c6 duong Kinh I16n thi dung van tha
cdng hoac may uén.

Cac bo phan lap dung trudc khong gay can tré cho cac bo phan lap dung sau.

4.1.2. Cong tac cot thép cot

- Sau khi gia cong va sap xép dung chung loai ta ding can truc thap dwa cbt
thép 1&n san tang thi cong.
- Kiém tra tim, truc caa cot, van chuyén cét thép dén ting cot, tién hanh lap
dung dan gido, san cong tac (dan gido Minh Khai).
- N&i cdt thép doc vai thép cho. Ni budc ¢t dai theo diing khoang céch thiét
ké, str dung san cong tac dé budc cbt dai o trén cao. Mi ndi budc cbt dai phai
dam bao chac chin dé tranh 1am sai léch, xoc xéch khung thép.
- Can buoc san cac vién ké bang bé téng c6 rau thép vao cac cot dai dé dam
bao chiéu day 16p bé téng bao vé, cac diém ké cach nhau 60cm.
- Chinh tim cét thép sao cho dat yéu cau dé chuan bi lap dung van khudn.
4.1.3. Cong tac cot thép dam, san
- Cbt thép dam duoc dat trude sau d6 dat cbt thép san.

- Pat doc hai bén dam hé thdng ghé nguya mang cac thanh da ngang. Dat céc
thanh thép cau tao 1én cac thanh da ngang d6. Ludn cdt dai dugc san thanh ting
tam, sau d6 ludn ct doc chiu luc vao. Tién hanh budc cdt dai vao cdt chiu luc
theo dung khoang céach thiét ké. Sau khi budc xong, rut da ngang ha cot thép
xubng van khuén dam.



- Trude khi 1ap dung cbt thép vao vi tri can cha ¥y dat cac con ké c6 chiéu day
bang chiéu day 16p bé tdng bao vé dugc duc san tai cac vi tri can thiét tai day
van khuon.

- C6t thép san duogc lap dyng truc tiép trén mat van khuén. Rai cac thanh thép

chiu mé men duong trudc budc thanh ludi theo dung thiét ké , sau do 1a thép

chiu mé men am va cét thép ciu tao cua nd. Can c6 san cong tac va han ché di
lai trén san dé tranh dim bep thép trong qué trinh thi cng.

- Sau khi lip dung cét thép san phai dung cac con ké bang bé téng c6 gan
rauthép co6 chiéu day bang 16p bé téng bao vé va budc vao mit ludi caa thép san.

4.2 COng tac van khuon cot, dam, san

4.2.1. Cong yéu cau chung khi lip dwng van khuon, cét chéng

Yéu cau van khuon, cot chong:

Pam bao dung hinh dang, kich thudc cau kién theo yéu cau thiét ké.

Pam bao do bén viing, 6n dinh trong qua trinh thi cong.

Pam bao do kin khit dé khi do bé tong nudc ximang khong bi chay ra gay anh
huéng dén cuong do cua bé téng.

Lap dung va thao d& mot cach d& dang.

Nhitng yéu cau khi lap dung van khuén, cay chéng:

Van chuyén lén xudng phai nhe nhang, tranh va cham x6 day lam van khudn bi
bién dang.

Van khuon duoc ghép phai kin khit, dam bao khéng mat nude xi ming khi do
va dam bé tong.

Pam bao kich thuéc, vi tri, s6 luong theo diing thiét ké.

Phai 1am vé sinh sach s& van khuén va truge khi ldp dung phai quét mot 16p
dau chong dinh dé cong tac thdo d& sau nay duoc thuc hién dé dang.

Cot chéng duoc giang chéo, giang ngang du s6 luong, kich thudc, vi tri theo
dung thiét ké.

Cop pha, da gido 1ap dung xong phai duoc nghiém thu truéc khi tién hanh cac
congviéc tiép theo.

4.2.2. Cong tac van khuon cot



- Van chuyén van khudn, cay chéng Ién san tang thi cong bang can truc thap
sau d6 van chuyén ngang dén vi tri cac cot.

Lip, ghép cac tim van thanh véi nhau thdng qua tdm gbc ngoai, sau do6 tra chdt ném
diing bla gd nhe vao chdt nén dam bao chac chan. Van khudn cot cac gong dit theo
thiét ké.

- Can cr vao vi tri tim cot, truc chuan d6 danh dau, ta chinh vi tri tim cot trén
mat bang. Sau khi ghép véan khuén phai kiém tra do thang ding caa cot theo hai
phuong bang qua doi. Dung cdy chéng xién va day neo c6 ting do diéu chinh dé
gitt 6n dinh cho véan khuén. Khi ldp dung van khuén chi y phai dé chura cira db
bé tong va cira Vé sinh theo dung thiét ké.

4.2.3. Cong tac van khudn dam, san
- Sau khi do bé tong cot hai ngay ta tién hanh thao d& van khudn cot va tién
hanh lap dungvan khudn dam san. Pat cac thanh da ngang 1én dau trén cua cay
chéng don. Piéu chinh tim va cao tranh ddy dam dung voi thiét ké .
- Tién hanh 1dp ghép van khudn thanh dam, lién két véi tAm van day bang tim
g6c ngoai va chdt ném.
- On dinh van khuén thanh dam bing cac thanh chdng xién, cac thanh chéng
xién nay duoc lién két voi thanh da ngang bang dinh va cac con ké gitt cho
thanh chdng xién khong bi truot. Tiép d6 tién hanh lip dung van khudn san
theo trinh tu sau:
- Pit cac thanh xa go 1én trén cac kich dau cua cay chéng té hop, cb dinh cac
thanh xa go bang dinh thép.
- Tiép d6 lap cac thanh da ngang lén trén cac thanh xa gb véi khoang céch
60cm.
- Lap dat cac tam van san, lién két bang cac chét ném, lién két véi van khudn
thanh dam bang cac tim gac trong dung cho san.
- biéu chinh cét va d6 bang phang cua xa go, khoang cach cac xa go phai dung
theo thiét ké.

- Kiém tra d6 6n dinh cua van khudn.

- Kiém tra lai cao trinh, tim cét caa von khudn dam san mat lan nia.



- Cong tac chdng dam phai dugc giang ngang dé dam bao do o6n dinh.
5. Céng tac thi cong bé tong
5.1 Thi cong bé tbng cot
5.1.1. Van chuyén cao va van chuyén ngang.

Cong trinh cd chiéu cao khong 16n phi hop véi tam véi ciia may bom bé tong. Do
d6 van chuyén bé tong I&n cao va van chuyén ngang ding may bom bé tong 13 hop
ly.

5.1.2. Thir tu d6 bé tdng cac nhom cot.

Chia nhom cot do bé tong dé dam bao su luan chuyén van khuén va céc to doi thi
cong cot thép, van khubn, bé tdng hop 1y va dat hiéu qua cao.

5.1.3. Do bé tong cot

Cot ¢o chiéu cao 3,45(m) < 5(m) nén cd thé tién hanh d6 lién tuc.
Bé tong duoc db tir may bom bé tong.
Chiéu cao mdi 16p db tir 30 + 40 (cm) thi cho dam ngay
- Khi d6 bé tdng can cha y dén viéc dat thép cho cho dam.
5.1.4. Pam bé tdng cot

- Bé tdng cot dugce do thanh ting 16p day 30 + 40 (cm) sau d6 duoc dam K
bang ¢am dui. Pam xong 16p ndy méi duoc db va dam Iop tiép theo. Khi dam,
I6p bé téng phia trén phai an sau xudng 16p bé tong dudi tir 5 +10 (cm) dé 1am
cho hai 16p bé tong lién két véi nhau.

- Khi rat dam ra khoi bé tdng phai rat tir tir va khong duogc tat dong co trudc va
trong khi rat dam, 1am nhu vay sé tao ra mot 16 rdng trong bé tong.

- Khéng duoc dam qué 1au tai mot vi tri, tranh hién twong phan tang. Thoi gian
dam tai mot vi tri < 30(s). Pam cho dén khi tai vi tri ddm ndi nudc xi ming bé
mat va thay bé tong khong c6 xu huéng tut xudng nira 1a dat yéu cau.

- Khi dam khong dugc bo sét va khdng dé qua dam cham vao cot thép 1am rung
cot thép phia siu noi bé tong dang bat dau qua trinh ninh két dan dén lam
giam luc dinh gitra thép va bé tdng.

5.2 Thi cong bé tdng dam, san

- Trude khi d6 bé tong dam, san can tién hanh kiém tra tong thé mat bang dé
khiang dinh ring van khubn, da gido, thép va cac chi tiét dat san, cac vi tri,



duong ong, duong day ky thuat khac d6 duoc lap chinh x&c va cb dinh ding
theo thiét ké.

- Néu trong qua trinh kiém tra, phat hién céc cong viéc trén chua dam bao yéu
cau thiét ké thi phai tién hanh sira chira, b6 xung, Tién hanh kiém tra cac cong
tac chuan bi cho viéc d6 bé tong nhu viéc tap két vat liéu, thiét bi ¢ddm, cung cap
dién, phuong tién van chuyén va nhan cong.

- Phuong phap thi cong bé tong:
- B&tdng dam, san duoc thi cong bang may bom.

- Pé khong ché chiéu day san, ta ché tao nhiing cot mbc bang bo tudng co
chiéu cao bang chiéu day san.

Thi cbng bé tong:
Sau khi cong tac chuan bi hoan tat thi bat dau thi cng:

- DUNg vira xi mang dé rira 6ng van chuyén bétong trude khi do

- Xe bétong thuong pham i vao va trit bétdng vao xe bom dd chon, xe bom bé
téng bat dau bom.

- Nguoi diéu khién gitr voi bom ding trén san tang vira quan sat, vira diéu khién
vi tri dat voi sao cho do bétong theo ding hudng d6 thiét ké, tranh don BT mot
chd qué nhiéu.

- P6 bétong theo phuong phap d6 tir xa V& gan so véi vi tri can truc thap. Trudc
tién d6 bé téng vao dam. Hudng do bé tdng dam theo huéng do bé tong san va dd
dén déu ta tién hanh kéo éng BT d6 dén do.

- B4 tri 3 cong nhan theo sat voi d6 va dung cao san bé tong cho phang va déu.

- B6 tri 3 nhom phu trach do bé tong vao két cdu, dam bé tong hoan thién bé mat
két cau (3 nhém, mdi nhom 5 ngudi)

- P dugc mot doan thi tién hanh dam, dam bé tong dam bﬁng dam dui va san
bang dam ban. Cach dam dam dui do6 tranh bay ¢ cac phan trude ciin dim ban thi
tién hanh nhu sau:

- Kéo dam tur tir va dam bao vi tri sau géi Ién vi tri trudce tir 5 - 10 (cm).

- Pam bao gio thiy vira bétong khong sut 1an rd rét va trén mit ndi nude xi ming
thi thoi tranh ddm mot chd 1au qua bétong s& bi phan tang. Thuong thi khoang 20
+ 30 ().



- Sau khi d6 xong mot xe thi lui xe khac vao do tiép. Nén bd tri xe vao d6 va xe do
xong di ra khong bi vudng méc va dam bao thoi gian nhanh nhat.
- Cong tac thi cdng bétdng ctr tuan ty nhu vay nhung van phai dam bao cac diéu
Kién sau:
- Trong khi thi cong ma gip mua van phai thi cong cho dén mach ngimg thi cong.
Piéu nay thuong gip nhét 13 thi cong trong mia mua. Néu thi cong trong mua
mua can phai c6 cc bién phap phong ngira nhu thoat nude cho bé tong da do, che
chan cho bétong dang d6 va cac bai chaa vat lidu.
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- Néu dén gio nghi hodc gip troi mua ma chua d6 t6i mach ngimg thi cong thi van
phai do bé tong cho dén mach ngimg méi duge nghi. Tuy nhién do cong suat may
bom rat 16n nén c6 thé khong can b tri mach ngimg (D6 BT lién tuc)
- Mach nging (néu can thiét) can dit thang dung va nén chuan bi cac thanh van g
dé chan mach nging, vi tri mach ngiing nam vao doan 1/4 nhip san.
- Tinh to&n s6 luong xe van chuyén chinh xac dé tranh cho viéc thi cdng bi gian
doan.
- Khi d6 bé tong & mach nging thi phai 1am sach bé mit bé tong cii, tudi vao dé
nudce hd xi ming roéi méi tiép tuc d6 bé tong méi vao.
- Sau khi thi cong xong can phai rira ngay céac trang thiét bi thi cong dé dung cho
c4c lan sau tranh dé vira bé tong bam vao lam hong.

5.3. Cdng tac bao dudéng bé tong

a) Yéu cau chung khi bao dudng bé téng

Bao dudng 1a qua trinh giir cho bé tong c6 du d6 am dé lién két va dong ran sau
khi tao hinh. Phuong phép va quy trinh bao dudng am thuc hién theo TCVN
5592:1991 “Bé tong ning- yéu cau dudng am ty nhién”

Thoi gian dudng am can thiét khong duwoc nho hon cac tri s6 ghi trong bang
dudi day.



b) Cong tac bao dudng bé tong cot

Sau khi d6 bé tong phai dugc bao dudng trong diéu kién nhiét d6 va d6 am thich
hop.

Bé tdng moi d6 xong phai duoc che chan dé khong bi anh hudéng cia nang mua.

Bé tdng phai duoc giit am it nhat 13 7 ngay dém. Hai ngay dau dé gitr am cho
bétong thi ct 2 gio tudi nudc Mot 1an, 1an dau tudi nude sau khi @6 bé tong tir 4+ 7
gio, nhitng ngay sau 3+10 gio tudi nuéc mot lan tuy thudc vao nhiét do cua moi
truong.

c) Cong tac bao dudng bé tdng dam, san

Cong tac bao dudng bé tdng dam, san dua vao ban db phan ving khi hau Viét
Nam nhu phan bao dudng bé tdng méng.

Bé tong sau khi d6 duoc tir 10+ 12h duoc bao dudng theo TCVN 4453:1995 Can
cha y tranh khéng cho bé tdng va cham trong thoi ky dong cung. Bé tong duoc
tudi nudc thudng xuyén dé gitr 6 am yéu cau. Thoi gian bao dudng bé tong theo
bang 24 TCVN 4453:1995.

Bé tdng phai dugc bao dudng trong diéu kién va d6 am thich hop.
Bé tong moi d6 xong phai duoc che chan dé khong bi anh hudéng cia nang mua.
Thoi gian bat dau bao dudng:

- Néu troi nang thi sau 2+ 3h
- Néu troi mua thi sau 12+24h
Phuong phép bao dudng:

- Tuéi nudc: Bé tdng phai duoc giit am it nhat 1a 4 ngay dém. Hai ngay dau gitr
d6 am cho bé tong ci 2 gio tudi nuwdc mot 1an, 1an dau tudi nude sau khi do bé
tong dugc 4+ 7h, nhitng ngay sau ct 3+ 10h tudi nuéc mot 1an tuy vao nhiét
dd moi truong

- Bao dudng bang keo (néu can): loai keo phd bién nhat 14 keo SIKA, sir dung
keo bom 18n bé mat két cau, n6 1am giam sy mat nudc do bdc hoi va dam bao
cho bé tong c6 dugc dd am can thiét.

- Viéc di lai trén bé tong chi cho phép khi bé tong dat duoc 25(kG/cm?) ( mua
hé tir 1+ 3 ngay, mua dong khoang 3 ngay).



5.4. Théao dé van khuon
a) Yéu cau chung cua cong tac thao d& van khuén

Van khuén da gido chi duoc thao d& khi bé tong dat cudong do can thiét dé két
cau chiu duoc luong ban than va céc tai trong tac dong khac trong giai doan thi cong
sau. Khi thao d& van khuon da gido can tinh khdng gay tng suat dot ngot hoac va
tram manh 1am hu hong dén két cAu bé téng.

Céc bo phan van khuon da gido khong con chiu luc khi bé tong d6 dong ran
(nhu cdp pha thanh bén caa dam, cot, tuong) co thé thao dd khi bé tong dat cuong do
50 daN/cm?. Péi véi van khudn da gido chiu luc cia két cau (day dam, san, cot
chdng) néu khong c6 cac chi dan dac biét cua thiét ké thi duoc thao dd khi bé tong
dat duoc cuong do ghi trong bang dudi.

Cac két cau 6 vang, cong xon, sénd chi dugc théo cot chéng va coppha day khi
bé tong dat du mac thiét ké va da co déi trong chong lat.

Bang cuong dg bé téng toi thiéu dé thao dé coppha

da gido chiu luc (%R,,) khi chwa chat tai

Cudng do bé tong toi Thoi gian bé tong dat cuong
thiéu can dat dé thdo | do dé théo cdp pha cac mua
cOppha, %R, va vung khi hau-bao dudng

bé tong TCVN 4453:1995

Loai két cau

Ban, dam, khau d6 < 2m | 50 7
Ban, dam, khau dé tur 2

, 70 10
dén 8m
Ban, dam, khau d6 > 8m | 90 23

b)Théo d& van khuon cét

Do van khuén cot 1a van khuén khong chiu luc nén sau khi hai ngay c6 thé thao
d& véan khuon cot dé 1am cong téc tiép theo. Thi cong bé tong dam san

Trinh ty thdo do van khudn cot nhu sau:

- Théo cay chong day chang ra trudc .
- Théo gbng cot va cudi cing la thdo d& van khudn (thdo tir trén xudng dudi)



¢) Thao d& véan khuén dam, san
Cong cu théo I4p 1a bua nhé dinh, xa cy va kim rat dinh.
dau tién thao van khudn dam trudc sau d6 thao van khuodn san.
Céch thao nhu sau:
- Pau tién 1a nsi cac chdt dinh cua cay chéng to hop ra.
- Tiép theo 1a thao cac thanh da doc va da ngang ra.

- Sau d6 thao cac chdt ném va thao cac van khuén ra,
Sau cuing 1a thao cdy chéng td hop.

5.5 Sira chira khuyét tat trong bé tong
Khi thi cong bétdng cot thép toan khéi, sau khi d6 thao d& cop pha thuong xay ra
cac khuyét tat sau.

a) Hién tuwong ro bé tong
- RS mit: R ngoai 16p bao vé cbt thép.
- R4 sau: RS qua 16p cbt thép chiu luc.

- RJ thau sudt: rd xuyén qua két cau.
* Nguyén nhan
Do van khuon ghép khong khit 1am ro ri nude xi mang. Do vira bé tong bi phéan tang
khi d6 hodc khi van chuyén. Do dam khong k¥ hodc do do day cua 16p bé tong dod
qua 16n vuot qua anh hudng cua dam. Do khoang céach giita cac c6t thép nhod nén vira
khong lot qua.
* Bi¢n phép sua chira
- P6i v6i 16 mat: Dung ban chai sat tay sach cac vién d4 nam trong ving 16, sau d6
ding vira bé tong soi nhd méac cao hon mac thiét ké trat lai xoa phang.

- P6i v6i rd sau: Dung duyc st va xa beng cy sach cac vién da nam trong viing
10, sau d6 ghép van khuon (néu can) d6 vita bé tong s6i nhd mac cao hon méc thiét
ké, dam ky.

- Pbi véi rd thau sudt: Trude khi stra chira can chong d& két ciu néu can, sau
d6 ghép van khuon va dd bé tong mac cao hon mac thiét ké, dam k.

b) Hién twong tring mat bé tong



* Nguyén nhan

Do khong bao dudng hoic bao dudng it nude nén xi mang bi mat nuéc.

* Swa chira

Dép bao tai cat hodc mun cua, tudi nude thuong xuyén tir 5 + 7 ngay.
¢) Hién tuong nut chan chim

Khi th&o véan khuén, trén bé mat bé téng cd nhiing vét nit nho phat trién khdng theo
huéng nao nhu vét chan chim.

* Nguyén nhan

Do khéng che mat bé tong mai d6 nén khi troi nang to nudc boc hoi qua nhanh, bé
tobng co ngot lam nut.

* Bi¢n phap sua chira:

Dung nudc xi mang quét va trat lai sau d6 phu bao tai tudi nudc bao dudng. C6 thé
dung keo SIKA, SELL, ... bang cach vé sinh sach s& rdi bom keo vao.



C. THIET KE TO CHUC THI CONG
I. MUC PICH VA Y NGHIA CUA THIET KE VA TO CHUC THI CONG
1. Muc dich

- Cong tac thiét ké to chuc thi cong gidp cho ta nim dwgc mot sb kién thic co ban
vé viéc 1ap ké hoach san xuét (tién do) va mit bang san xuat phuc vu cho cong
tac thi cong, ddng thai nd gidp cho ching ta nam dugc ly luan va nang cao dan
vé hiéu biét thuc té dé co du trinh do chi dao thi cong trén cong truong.

- Néang cao dugc ning xuit lao dong va hiéu suat caa céc loai may mac thiét bi
phuc vu cho thi cong.

- Pam bao duoc chit lugng cong trinh.
- Pam bao dugc an toan lao dong cho cdng nhan va cac loai may mac thiét bi.
- bam bao dugc thoi han thi cong, hoan thanh cong trinh dting thoi han.
- Ha duoc gia thanh cho cong trinh xay dung.
2.y nghia

Cong tac thiét ké td chuc thi cong gilp cho ta ¢ thé dam nhiém thi cong tu chu
trong cac cdng viéc sau:

- Chi dao thi cong ngoai cong truong.
- Biéu phéi nhip nhang cac khau phuc vu cho thi cong:
+ Khai thac va ché bién vat liéu.
+ Gia cdng cau kién va cac ban thanh pham.
+ Van chuyén, boc d& cac loai vat liéu, cau kién ...
+ Xay hoic lip ghép céc bo phan cong trinh.
+ Trang tri va hoan thién céng trinh.
- Phdi hop cong tac mot cach khoa hoc giita cong trudong véi cac xi nghiép hoic
cac co s& san xuat khéc.
- Piéu déng mot cach hop ly nhidu don vi san xuat trong clng mot thoi gian va
trén ciing mot dia diém xay dung.



- Huy dong mot cach can d6i va quan 1i dwgc nhidu mit nhu: Nhan luc, vat tu,
dung cu , may moc, thiét bi, phuong tién, tién von, ... trong ca thoi gian xay
dung.

Il. YEU CAU, NOI DUNG VA NHUNG NGUYEN TAC TRONG THIET KE
TO CHUC THI CONG

1. Yéu cau

- Str dung cac phuong phap thi cong tién tién

- Tao diéu kién ting ning suit lao dong, tiét kiém vat liéu, khai thac triét dé cong
suat may mac va thiét bi thi cong.

- Trinh tu thi céng hop li, phuong phap thi cong hién dai phii hop vai tinh chat va
diéu kién cua cong trinh.

- Tap trung dtng luc lwong vao khau san xuat trong diém.
- Bam bao nhip nhang, lién tyc va 6n dinh trong suat qua trinh san xuat.
2. N¢i dung

Cong tac thiét ké to chuc thi cong c6 mot tam quan trong dic biét vi nd nghién
ctru vé cach t chuc va ké hoach san xuét.

- B6i tuong cu thé ctia mon thiét ké to chuc thi cong 1a:

+ Lap tién do thi cong hop 1y dé diéu dong nhan luc, vat liéu, may méc, thiét bi,
phuong tién van chuyén, cau lap va sir dung cac ngudn dién, nudc nham thi cong tét
nhat va ha gi4 thanh thap nhat cho cong trinh.

+ Lap téng mat bang thi cdng hop 1y dé phat huy duoc cac diéu kién tich cuc khi
xay dung nhu: diéu kién dia chét, thuy van, thoi tiét, khi hau, hudng gio, dién nudc
... Bong thoi khic phuc duogc cac diéu kién han ché ¢é mat bang thi cong co tac dung
t6t nhat vé k§ thuat va ré nhat vé kinh té.

- Trén co so can ddi va diéu hod moi kha nang dé huy dong, nghién cau, 1ap ké
hoach chi dao thi céng trong ca qua trinh xay dung dé dam bao cong trinh dugc hoan
thanh dung nhat hoic vuot mic ké hoach thoi gian dé sém dua cong trinh vao st
dung.

3. Nhitng nguyén tic chinh



- Co gidi hod thi cong (hoic co gi6i hoa dong bd), nham muc dich rat ngin thoi
gian xay dung, nang cao chat lugng céng trinh, gilp cdng nhan han ché duoc nhiing
cdng viéc niang nhoc, tir 46 nang cao ning suét lao dong.

- Thi cdng day chuyén:
+ Phan cong lao dong hop 1y, lién tuc va diéu hoa.

+ Cong nhan duoc chuyén mén hod cao nhim nang cao ning suat lao dong va
chat luong cong trinh.

+ ROt ngan thoi gian xay dung cong trinh
+ Ha gi4 thanh san pham
+ Tao kha nang cong xudng hod thi cong xay lap

Tuy nhién thi cong day chuyén doi hoi ngudi chi huy phai c6 trinh d6 to chic tot
va ké hoach san xuét phai duoc xay dung mot cach ki ludng ngay tir dau.

- Thi céng quanh nam: khi hau ngoai bic thuong mwa dam thang 1, 2, 3. Mua

I6n kém theo bao lii thang 6, 7, 8 va c¢6 2 mua néng - lanh.
+ Du trix vat tu
+ Sap xép cac cong viéc phl hop véi thai tiét khi hau ting mua.
+ Ung dung khoa hoc k¥ thuat dé khac phuc anh huéng xau cua thoi tiét.

- Nang cao trinh d6 tay nghé cho céng nhan trong viéc sir dung may mac thiét bi
va cach to chuc thi cong caa can bo cho hop 1y dap (ng tét cac yéu cau ky thuat khi
xay dung.

I11. Lap tién d$ thi cong cong trinh
1. Y nghia ciia tién d6 thi cong

Ké hoach cua tién do thi cong cua cong trinh don vi 12 loai vin ban kinh té ky
thuat quan trong, trong d6 chira cac van dé then chot cua to chic san xuat nhu trinh
tu trién khai cac cong tac, thoi gian hoan thanh, bién phap ky thuat to chac va an toan
bit buoc nha

Tién do thi cong gitp ngudi can bo chi dao thi cong trén cong trinh mot cach tu
cha trong qua trinh diéu hanh san xuat.



2. Yéu cau va ndi dung cia tién dé thi cong
2.1 yéu cau
- str dung cac phuong phap thi cong tién tién

- tao diéu kién ting ning suat lao dong, tiét kiém vat liéu, khai théc triét dé cong
suat may mac va thiét bi thi cong.

- trinh ty thi cdng hop 1i, phuong phap thi cong hién dai phi hop véi tinh chat va
diéu kién cua cong trinh.

- tap trung dung luc luong vao khau san xuét trong diém.
- dam bao nhip nhang, lién tuc va 6n dinh trong suat qua trinh san xuét.
2.2 ngi dung

An dinh thoi han bat dau va két thlic cua tirng cong viéc. Sap xép thu tu trien khai
cac cbng viéc theo mot trinh tu co cau nhat dinh nham chi dao san xuat duoc lién
tuc, nhip nhang, dap @ng cac yéu cau vé thoi gian thi cng, chat luong cong trinh,
an toan lao dong va gia thanh cong trinh.

3. L4p tién a6 thi cong cong trinh
3.1. Co s dé 1ap tién dd

Ta can cur Cac tai liéu sau:

- ban v¢ k¥ thuat thi cong.

- dinh m&c nhén cong 1776.

- tién d6 cua tirng cong tac.

- quy pham k¥ thuat thi cong.
3.2. Tinh toan khdi lweng céng tac
3.2.1. Tinh khéi lweng cac cong tac
A. Phan mong:

- Khéi lirong coc ép:
Chiéu dai coc ép: 5376 m

- Khéi lwong dao dit



Khoi lwgng ddt dao mdy:V,, =776,2(m’)
Khoi luong dat dao thii cong: V, =84,86(m’)

- Bé tong 6t mong, gidng:

Khdi lugng bé tong 16t méng, giang: 13,28 (m?)
- Bé tdng méng, giang: Khdi lugng bé tdng méng, giang: 83,42 (m®)
- Cét thép mong, giang:

Ly ham luong cét thép mong, giang 1a : 150kg/m3 bé tong. Vay khéi lwong cét
thép moéng, giang: 0,15. 83,42 =12,51 (T) .

- Van khudn moéng, giang:

Khdi lugng van khudn moéng, giang: 480,36 (m?)
- Ldp ddt va tdn nén bang may:

Visp = Vaao - Vit /K i = 861,06 - 96,7/1,03 = 767,17 (m*).

Khéi lugng dat 1ap bang may: 0,95. 767,17 = 728,8 (m®) .
- Ldp ddt va tdn nén bang tha cong:

Khéi leong dat 1ap bang tha céng: 767,17 - 728,8 = 38,37 (m3).
b. Phan than tang dién hinh
- Khéi lweng van khudn, bé tong, cét thép cét:

Khéi lwong bé téng cot: 11,75 (m?)

Khdi lugng cot thép cot: 0,15. 10,68 = 1,6 (T)

Khéi luegng van khudn cot: 176,94 (m?)
- Khaéi lirong van khuon, bé téng, cét thép dam san:

Khdi lugng bé tdng dam san: 73,62 (m3)

Khéi luong cbt thép dam san: 0,1. 73,62 = 7,36 (m°)

Khéi lwong van khudn dam san: 932,16 (m?)

- Khéi lweng xay twong:



Bang thdng ké xac dinh khéi luong tudong xay va trét:

L?ai Heing | Ndim Hg | Lo | sb KL xay Dién,ﬁCh

Tuong twong s6 | wng | mat trat
m m M | cua | m trat m3 m2

Twongtryc A | 011 | 09 | O 1 5880 2 5.82 105.84
Tuongtruc B | 022 | 38 [ 035 |07 (5550 1 | 30.34 137.9
Twongtryc C | 022 | 3.8 | 035 | 0.7 |5550| 1 | 30.34 137.9
Twongtruc 1 | 022 | 38 | 0.7 | 1 |6.940| 1 4.88 22.2
Tuongtruc 3 | 022 | 38 | 0.7 | 1 |6.940| 2 4.88 44.4
Twongtruc 4 | 022 | 38 [ 07 | 1 [6.940] 2 4.88 44.4
Tuongtruc 6 | 022 | 38 | 0.7 | 1 |6.940| 2 4.88 44.4
Twongtruc 8 | 022 | 38 | 07 | 1 [6.940] 2 4.88 44.4
Tuongtruc 10 | 022 | 38 | 0.7 | 1 |6.940| 1 4.88 22.2
Tuongtruc 11 | 022 | 38 | 0.7 | 1 |6.940| 1 4.88 22.2
Twongtryc 13 | 022 | 38 | 07 | 1 [6.940| 2 4.88 44.4
Tuongtruc 14 | 022 | 38 | 0.7 | 1 |6.940| 2 4.88 44.4
Twongtryc 15 | 022 | 38 | 07 | 1 [6.940| 2 4.88 44.4
Twongtryc 16 | 022 | 3.8 | 0.7 | 1 [6.940] 1 4.88 22.2
Tufmg WC| 011 | 38 [ 035 | 1 [7.280 2 2.84 51.68

ngan
Tong cong 123.02 | 832.92

- Khéi lweng trét trong

Trét tran: 545,06 (m?) .

=> Dién tich trat trong: 832,92 + 545,06 + 113,47 = 1491,5 (m?).

- Khéi lweng lat nén




Khdi luong 14t nén : 545,06 (m?) .
c. TAng mai
- Xdy twong thu hoi

Tuong thu hdi 220 c6 chiéu cao trung binh 3,0/2=1,5 m. chiéu dai caa 1 tudng
thu hoi trén 1 truc 14 9.5 m:

0,22.1,5.0,7.15. 9.5 = 35,69 (m?).
d. Hoan thién
- Trat ngoai toan bg cong trinh
Chu vi cbng trinh: 2. (9,5+56,250) =131,5 (m).
Chiéu cao trat ngoai: 18,5 (m). Hé sé 16 mé: 0,7.
=> Dién tich trat ngoai: 18,5.131,5.0,7 = 1703 (m?).
- Son toan by cong trinh:
GoOm son ngoai nha va son trong nha (5 tang) c6 khdi luong son 1a:
1703 + 5. 1491,5 = 9350,7 (m?).

3.2.2. Khoi lugng cac cong tac dwoc tinh toan theo bang tién lweng:



KHOI LUQNG CONG VIEC VA PINH MUC

Pon Khdi
STT Ma hiéu Tén cong viéc Pinh mirc
vi lwgng
1 Tién d¢ thi cong
2 Cong tac chuan bj
3 Mong
4 | AC.25000 | Thi cong coc ép m 1523.2 | 100m/ca
5 | AB.2412 | Pao dat mong bang may 100m3 | 7.762 | 450m3/ca
6 | AB.1132 | Pao dat bang thi cong m3 84.86 0.88
7 | AA.22310 | Pap BT dau coc m3 3.14 0.72
8 | AF.11111 | BT I6t méng m3 13.28 1.42
9 | AF.61120 | GCLD CT moéng + giang T 12.5 8.34
10 | AF.81120 | GCLD VK moéng + giang 100m?2 4.8 29.7
11 | AF.14100 | B6 BT mong + giang bang bom m3 83.42 0.089
12 Bao dudng bé tong mong, giang Cong
13 | AG.31121 | D& VK méng + giang 100m?2 4.8 28.71
14 | AF.61422 | GCLD CT ¢6 cot T 0.61 10.19
15 | AF.81132 | GCLD VK cb cot 100m2 | 0.5716 31.9
16 | AF.12215 | P6 BT c¢6 cot m3 4.08 4.05
17 Bao dudng bé tong cb cot Cong
18 | AF.82111 | D& VK cb cot 100m2 | 0.5716 28.71
19 | AB.61000 | Lap dat va ton nén bang may 100m3 | 76.717 |450m3/ca
20 | AB.65100 | Lap dat va ton nén bang thu cong m3 27.68 0.88
21 Cong tac khac Cong
22 Tang 1 (H<4M)
23 | AF.61422 | GCLD CT cot T 1.91 10.19
24 | AF.81130 | GCLD VK cot 100m2 | 1.974 31.9
25 | AF.32210 | B6 BT c6t (thi cong) m3 14.01
26 Bao dudng bé tong cot Cong
27 | AF.81130 | D& VK cot 100m2 | 1.974 31.9
28 | AF.81140 | GCLD VK dam, san, CT 100m2 | 93.216 34.38
29 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04
30 | AF.32310 | b6 BT dam, san, CT m3 73.62
31 Bao dudng bé tong dam, san, CT cong




32 | AF.81140 | D& VK dam, san, CT 100m2 | 93.216 34.38
33 | AE.22214 | Xay tuong m3 123.02 1.92
34 | AK.21224 | Trat trong m2 1491.5 0.2
35 | AK.51240 | Lat nén m2 545.06 0.17
36 Cong tac khac Cong

37 Tang 2 (H<16M)

38 | AF.61422 | GCLD CT cot T 1.91 10.19
39 | AF.81130 | GCLD VK cot m2 1.974 31.9
40 | AF.32210 | B6 BT cot (thi cong) m3 14.01

41 Bao dudng bé tong cot Cong

42 | AF.81130 | D& VK cot 100m3 | 1.974 31.9
43 | AF.81140 | GCLD VK dam, san, CT 100m2 | 93.216 34.38
44 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04
45 | AF.32310 | 6 BT dam, san, CT m3 73.62

46 Bao dudng bé tong dam, san, CT Cong

47 | AF.81140 | D& VK dam, san, CT 100m2 | 93.216 34.38
48 | AE.22214 | Xay tuong m3 123.02 1.92
49 | AK.21224 | Trat trong m2 1491.5 0.2
50 | AK.51240 | Lat nén m2 545.06 0.17
51 Cong tac khac Cong

52 Tang 3 (H<16M)

53 | AF.61422 | GCLD CT cot T 1.76 10.19
54 | AF.81130 | GCLD VK cot 100m2 | 1.744 31.9
55 | AF.32210 | B6 BT c6t (thu cong) m3 11.75

56 Béao dudng bé tong cot Cong

57 | AF.81130 | D& VK cot 100m3 1.79 31.9
58 | AF.81140 | GCLD VK dam, san, CT 100m2 | 93.216 34.38
59 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04
60 | AF.32310 | B6 BT dam, san, CT m3 73.62

61 Bao dudng bé tong dam, san, CT Cong

62 | AF.81140 | D& VK dam, san, CT 100m2 | 93.216 34.38
63 | AE.22214 | Xay tuong m3 123.02 1.92
64 | AK.21224 | Tréat trong m2 1491.5 0.2
65 | AK.51240 | Lat nén m?2 545.06 0.17
66 Cong tac khac Cong

67 Tang 4 (H<16M)

68 | AF.61422 | GCLD CT cot T 1.76 10.19




69 | AF.81130 | GCLD VK cot 100m2 1.77 31.9
70 | AF.32210 | B6 BT c6t (thi cong) m3 11.75 0
71 Bao dudng bé tong cot Cong 0 0
72 | AF.81130 | D& VK cot 100m3 | 17.694 31.9
73 | AF.81140 | GCLD VK dam, san, CT 100m2 | 93.216 34.38
74 | AF.61521 | GCLD CT déam, san, CT T 7.36 10.04
75 | AF.32310 | B6 BT dam, san, CT m3 73.62 0
76 Bio dudng bé tong dam, san, CT Cong 0 0
77 | AF.81140 | D& VK dam, san, CT 100m2 | 93.216 34.38
78 | AE.22214 | Xay tudng m3 123.02 1.92
79 | AK.21224 | Trét trong m2 1491.5 0.2
80 | AK.51240 | Lat nén m2 545.06 0.17
81 Cong tac khac Cong 0 0
82 Téng 5 (H<50M)

83 | AF.61422 | GCLD CT c6t T 1.76 10.19
84 | AF.81130 | GCLD VK cot m2 1.77 31.9
85 | AF.32210 | B6 BT c6t (thi cong) m3 11.75 0
86 Bao dudng bé tong cot Cong 0 0
87 | AF.81130 | D& VK cot 100m3 | 17.694 31.9
88 | AF.81140 | GCLD VK dam, san, CT 100m2 | 93.216 34.38
89 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04
90 | AF.32310 | P6 BT dam, san, CT m3 73.62 0
91 Bao dudng bé tong dam, san, CT Cong 0 0
92 | AF.81140 | D& VK dam, san, CT 100m2 | 93.216 34.38
93 | AE.22214 | Xay tudng m3 123.02 1.92
94 | AK.21224 | Trét trong m2 1491.5 0.2
95 | AK.51240 | LAt nén m2 545.06 0.17
96 Cong tac khac Cong 0 0
82 Téng 6 (H<50M)

83 | AF.61422 | GCLD CT cot T 1.76 10.19
84 | AF.81130 | GCLD VK cot m?2 1.77 31.9
85 | AF.32210 | B6 BT cot (thi cong) m3 11.75 0
86 Bao dudng bé tong cot Cong 0 0
87 | AF.81130 | D& VK cot 100m3 | 17.694 31.9
88 | AF.81140 | GCLD VK dam, san, CT 100m2 | 93.216 34.38
89 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04
90 | AF.32310 | b6 BT dam, san, CT m3 73.62 0




91 Bao dudng bé tong dam, san, CT Cong 0 0
92 | AF.81140 | D& VK dam, san, CT 100m2 | 93.216 34.38
93 | AE.22214 | Xay tuong m3 123.02 1.92
94 | AK.21224 | Trét trong m2 1491.5 0.2
95 | AK.51240 | L4t nén m?2 545.06 0.17
96 Cong tac khac Cong 0 0
97 Tang MAi

98 | AE.22214 | Xay tudng thu hoi m3 35.69 1.92
99 | AI.61131 |Lap dung xa gd mai U100 T 27.48 2.73
100 | AK.12222 | Lop mai ton 100m2 | 91.616 4.5
101 Cong tac khac Cong

102 Hoan thién

103 | AK.21124 | Trat ngoai toan bd cong trinh m2 1893.2 0.26
104 Lap dat dién nudce cong

105 | AH.32111 | Lap ctra di, ctra s0 m2 445.32 0.25
106 | AK.84110 | Son toan b cong trinh m2 9350.7 0.066
107 Thu don, ban giao cong trinh Cong




Pon

STT Ma hiéu Tén cong viéc vi
1 Tién d¢ thi cong
2 Cong tac chuan bi
3 Mong
4 AC.25000 | Thi cong coc ép m
5 AB.2412 | Pao dat mong bang may 100m3
6 AB.1132 Pao dat bang thu cong m3
7 AA.22310 | Pap BT dau coc m3
8 AF.11111 | BT I6t méng m3
9 AF.61120 | GCLD CT méng + giang T
10 AF.81120 | GCLD VK moéng + gidng 100m?2
11 AF.14100 | D6 BT mong + gidng bang bom m3
12 Bao dudng bé tong mong, gidng Cong
13 AG.31121 | D& VK méng + giing 100m?2
14 AF.61422 | GCLD CT cb cot T
15 AF.81132 | GCLD VK cb cot 100m?2
16 AF.12215 | D6 BT ¢b cot m3
17 Bao dudng bé tong cb cot Cong
18 AF.82111 | D& VK cb cot 100m?2
19 AB.61000 | Lap dat va ton nén bang may 100m3
20 AB.65100 | Lap dat va ton nén bang thu cong m3
21 Cong tac khac Cong
22 Tang 1 (H<4M)
23 AF.61422 | GCLD CT cot T
24 AF.81130 | GCLD VK cot 100m?2
25 AF.32210 | D6 BT cot (thu cong) m3
26 Béao dudng bé tong cot Cong
27 AF.81130 | D& VK cot 100m2
28 AF.81140 | GCLD VK dam, san, CT 100m2
29 AF.61521 | GCLD CT dam, san, CT T
30 AF.32310 | D6 BT dam, san, CT m3
31 Bao dudng bé tong dam, san, CT Cong
32 AF.81140 | D& VK dam, san, CT 100m2
33 AE.22214 | Xay tuong m3
34 AK.21224 | Trat trong m2




35 AK.51240 | Latnén m?2
36 Cong tac khac Cong
37 Tang 2 (H<16M)

38 AF.61422 | GCLD CT cot T
39 AF.81130 | GCLD VK cét m2
40 AF.32210 | D6 BT cot (thu cong) m3
41 Béao dudng bé tong cot Cong
42 AF.81130 | D& VK cot 100m3
43 AF.81140 | GCLD VK dam, san, CT 100m?2
44 AF.61521 | GCLD CT dam, san, CT T
45 AF.32310 | D6 BT dam, san, CT m3
46 Bao dudng bé tong dam, san, CT Cong
47 AF.81140 | D& VK dam, san, CT 100m?2
48 AE.22214 | Xay tuong m3
49 AK.21224 | Trat trong m2
50 AK.51240 | Lat nén m2
51 Cong tac khac Cong
52 Tang 3 (H<16M)

53 AF.61422 | GCLD CT cot T
54 AF.81130 | GCLD VK cét 100m2
55 AF.32210 | Do BT cot (thu cong) m3
56 Béao dudng bé tong cot Cong
57 AF.81130 | D& VK cot 100m3
58 AF.81140 | GCLD VK dam, san, CT 100m?2
59 AF.61521 | GCLD CT dam, san, CT T
60 AF.32310 | D6 BT dam, san, CT m3
61 Bao dudng bé tong dam, san, CT Cong
62 AF.81140 | D& VK dam, san, CT 100m?2




3.3 Vach tién @ thi cong ( ban vé TC-05)
3.4 Panh gia biéu dé nhan luc

- Nhan lyc 1a dang tai nguyén dic biét khong du trit dugc. Do d6 can phai sir dung
hop Iy trong suét thoi gian thi cong.

- Céc hé sb danh gia chat lwong cua biéu d6 nhan luc.
a. Hé s6 khong diéu hoa vé sir dung nhan cong (Ky)
Trong do:
Anmax: S6 Ong nhan cao nhat c6 mat trén cong truong (76 cong nhan)
Ag: SO cong nhén trung binh trén cong truong
S: Tong s6 cong nhan lao dong (S = 11664 cong)
T: Téng thoi gian thi céng (T = 289ngay)
S6 nhan cong trung binh: Ay = % = 42,36 Chon Ay, =42 cong.
Str dung lao dong tuong d6i hiéu qua, nhu cau vé phuong tién thi cong, vat tu hop
ly, day chuyén thi cong twong doi nhip nhang.
IV. LAP TONG MAT BANG THI CONG CONG TRINH
1. Co s6 tinh toan
- Céc tai liéu chung:
+ Hudng dan vé thiét ké tong mat bang xay dung
+ Hudng dan ky thuat vé lap tong mat bang xay dung
+ Céc quy chuan, tiéu chuan vé thiét ké
+ Quy chuan vé an toan lao dong, vé sinh xay dung
+ Quy chuan vé ki hiéu ban vé...
- Cac tai liéu riéng:
+ Mat bang hién trang khu dat xay dung

+ Ban d6 dia hinh, ban d6 tric dac



+ Mat bang quy hoach tong thé cac cong trinh xay dung, dudng s& xay cho cong
trinh

+ Tai liéu vé dja hinh, dja chat, thuy van khu vuc

+ Biéu d6 nhan lyc cua cdng trinh

+ Tién do cung cap nguyén vat liéu chinh cho cong trinh
+ C4c ban vé& vé cong nghé xay dung...

2. C4c nguyén tic co ban khi thiét ké

- Cong trinh tam phai ¢am bao phuc vu thi céng cong trinh chinh tét nhat va khdng
lam can tro qua trinh thi cdng cong trinh chinh.

- Cong trinh phuc vu thi céng duoc bé tri sao cho téng khdi lugng van chuyén trén
cong truong 1a nho nhat.

- Vi ¢ong trinh c6 thoi gian thi cong kéo dai, khi thiét ké tong mat bang thi cong
cong trinh phai thiét ké mat bang thi cong cho cac giai doan khac nhau.

- Loi dung dia hinh, hudng gi6 dé giai quyét tot van dé thoat nudc ciing nhu tién nghi
cho sinh hoat, san xuat tai cong truong.

- Bam bao su két hop tt nhat gitta cdng tac xay va cong tac lap dung

- Khi thiét ké tong mat bang phai tuan theo cac hudng dan, tiéu chuan, quy chuan vé
thiét ké ban v&, an toan lao dong, phong chdng chay nd, vé sinh méi truong. ..

3. Tinh toan téng mit bang thi cong
3.1 Xac dinh digén tich 1an trai, nha tam
3.1.1 S6 lwgng can bd cong nhan vién trong cong trudng

Theo biéu d nhan lyc bang tién do thi cdng, vao thoi diém cao nhat: Ama =
95(ngudi). Do s céng nhan trén cong truong thay doi lién tuc cho nén trong qué
trinh tinh toan dan sé cong truong ta lay A = Ap=40 (ngudi) 12 quan sé trung binh
lam viéc truc tiép ¢ cong truong.

* S6 nguoi trén cong truong dwoc xdc dinh nhu sau:

G=1.06x(A+B+C+D+E)



Trong do:
- S6 cong nhan co ban: A = Ap= 40 (nguoi)
- S6 cdng nhan 1am & cac xuong san xuat: B = m.A = 30%.A = 0,3.40 =12(ngudi)
- Can bo ki thuat: C = 6%.(A + B ) = 0,06.(40+12) =3 (ngudi)
- Nhan vién hanh chinh: D =5%.( A + B + C) = 0,05.(40+12+3) =3(nguoi)
- Nhén vién dich vu:
E=10%.(A+B+C+D)=0,1.(40+12+3+3) = 6 (nguoi)
L4y s6 ¢éng nhan 6m dau 2%, nghi phép 4%:
=G =1,06 .(40+12+3+3+7) = 65 (nguoi).
3.1.2 Dién tich si dung cho can by cong nhan vién

Khi thi céng cbng trinh ta tranh thu thi cdng sém maot sé nha vinh ctu trong
nhiém vu xay dyung 1am nha hanh chinh dé giam chi phi trong viéc xay dung nha tam.

LGc nay, ta gia thiét can bo va cong nhan chi c6 40% & khu lan trai.
Tham khao bang tiéu chuan vé nha tam trén cong truong xay dung (Thiét ké
tong mat bang va té chirc cong truong xay dung - PGS.TS. Trinh Quéc Thang - NXB

Khoa hoc k¥ thuat) ta tinh toan dugc dién tich nha tam trén cong truong cho ting
dang nha ¢ nhu sau:

- Nha & tap thé cong nhan:  (40+13) x 0,4 x 2 = 49,6 (m?)

- Nha 1am viéc cho can bo:  (4+4) x 0,4 x 4 =12,8 (m?) (Bb tri 40% can bo lam
viéc ngoai hién truong, con lai 60% lam viéc trong nha hanh chinh duogc dung
lén trong 1 s nha vinh ctu).

- Nha an: 82x0,4x1,0 =32,8(m?)
- Nha dé xe: 40 x0,5x 1,2 =28,2 (m?
- Nha tam: 2,5/20 x 82 =10,13 (m?)

- Nha vé sinh: 2/20 x 82 =8,2 (m?)

- Bénh xa + y té: 82 x 0,04 = 3,28 (m?)



Sau khi tinh todn & trén can cir vao cac diéu kién thi cdng cua ting loai vat liéu
khac nhau va diéu kién mit bang cong trinh ta chon kich thudc cac phong ban nhu
Sau:

Bang thong ké cac phong ban chize nang:

Chiéu Chiéu Dién

Tén phong b
=1 pheng Lan rong(m) | dai(m) | tich(m?)

Nha nghi cua cong nhén 4 12 48
Nha lam viéc cua CBKT 4 5 20
Nha an 4 8 32
Nha dé xe 4 8 32
Nha tim 4 4 16
Phong bao vé 4 3 12

3.2 Xac dinh dién tich kho béi chira vat li¢u
3.2.1. Kho chira xi méng

Can cir vao bang tién do thi cong cia cong trinh ta thay khi thi cong dén phan
xay tudng, trat 1a c6 nhu cau vé luong vat liéu 16n nhat, do d6 cin ctr vao khéi lugng
cong tac hoan thanh trong mot ngay dé tinh toan khéi lugng nguyén vat liéu can thiét,
tr d6 tinh toan dugc dién tich can thiét cua kho béi.

Khdi lugng tudong xay 16n nhat cia mot tang: 123,02 (m?)
Dién tich trat trong 16n nhat caa mét tang: 1491,5 (m?)
Theo dinh muac vat liéu o :
+ Dinh muac cho 1m?® tudng x4y : xi ming : 65,07 kg
+ Dinh mtrc cho 1m? trat trong : xi mang : 163,02 kg

123,02
=0,65 m®
15.15

+ Khdi luong xay trong mot ngay :

Véi : 15 1a s6 cong nhan xay tudng trung binh trong mot ngay



5
14915 _ 5,66 (m°)
15.23

+ Khdi lugng trat trong trong mot ngay:

Véi : 23 1a sb cong nhan tréat trung binh trong mot ngay
Vay khéi lugng xi ming can c6 trong mot ngay va du tri trong 4 ngay:
- Cong tac xay: 65,07x0,65x 4 =169,18 (kg)
- Cong tac trat: 163,02x5,66x 4 = 3690,77(kg)
Téng cong:= 3859,95 (kg) = 3,86 (T)

Dién tich kho bai: S= % o

2
Véi: o - Hé sb str dung mat bang kho, 1ay o = 1,6 vi 1a kho kin
P1 - Luong vat liéu chtra trong kho bai.
P, - Luong vat liéu chira trong 1m? dién tich cé ich cua kho bai.

3,86x1,6

Dién tich kho bai dung dé chua ximang: S= =2,47 m?

Chon kho kich thuéc 4mx7m=28(m?).
3.2.2 Kho cét thép

Khoi lugng thép trén cong truong phai du trir dé gia cong va lap dung cho 1 tang
gom: (dam, san, cot, vach , cau thang).

Theo s6 liéu tinh toan ta x4c dinh khdi lugng thép 16n nhat Ion nhat cho 1 tang Ia:
Thép cot: 1,91 (T)

Thép dam, san: 7,36 (T)

Tong luong thép cho tang: 1,91 + 7,36 = 9,27 (T)

Dinh muc sap xép lai vat liéu d =3,7+4,2(T/m?).

9,27
4

Dién tich kho chira thép can thiét 1a: F = % = =2,32(m?)

Dién tich kho c6 ké dén 16i di 1a: S=a.F=1,5.2,32 =3,48(m?)

Véi a=1,4+1,6 d6i voi kho kin, ta laya =1,5



Pé thuan tién cho viéc sap xép, boc d& va gia céng theo chiéu dai thanh thép nén ta
chon dién tich kho chaa thép: F=4x15=60(m?)

3.2.3 Kho cop pha

Luong cdp pha sir dung I6n nhét 1a trong cac ngay gia céng lap dung cp pha
dam,san,cau thang (S = 969,65 m?). Van khudn dam san,cau thang bao gém céc
tam van khuon thép (céc tim mat va goc), cac cay chéng thép Lenex va da
ngang, da doc bang go. Theo dinh murc, ta co:

+ Thép thm: 969,65 x 51,81/100 = 502,38 (kG)

+ Thép hinh: 969,65 x 48,84/100 = 473,58 (kG)

+ G& lam thanh da: 969,65 x 0,496/100 = 4,81 (m?)

Theo dinh muc cét chira vat liéu:

+ Thép tam: 4 - 4.5 T/m?

+ Thép hinh: 0.8 - 1.2 T/m?

+ GO lam thanh da: 1.2 - 1.8 m¥/m?

Q. 0502 0,473 481
= + +

=3,81m?
4 1 15

Dién tich kho: F =

maxi

Chon kho cbp pha c6 dién tich: F =4 x7= 28 (m?) &é dam bao thuan tién gia cong
cop pha tai chd.

3.2.4 Bai cat

Thudc loai kho béi 16 thién.

[q]: lwong cét cho phép trén 1m? mit bang 1.5m%/ 1m?

1 m® vira can dung 1,16m? cét vang (vita mac 50)

Luong cat dung trong 1 ngay : 1,16 x (0,65+5,66 )= 7,32 (m®).

7,32x1,2

Dién tich bii dé cat: S = :5,86(m2)

Vi ta d6 bétdng cot, dam, san cau thang déu bang 6t6 bom bétong thuong pham nén
khong can tinh khoi lugng da soi trén cong truong.

3.2.5 Béi gach



Thudc loai kho bai 16 thién. Ta du tinh du trir lwgng gach cho 4 ngay, theo dinh mirc
1m? tudng st dung 550 vién gach.

147,12 x550 x 4

= Luong gach : = 21578 (vién).

Véi : 12 1a s6 ngay xay tuong.

Theo dinh Mic Dpax = 1100(v/m?).

— Dién tich bai dé gach : S = 21578x12 _ og 54(m?)
1100

3.3 Tinh toan hé théng dién thi cong va sinh hoat

a. Pién thi cdng va sinh hoat trén cong truwong: P:
Tong cOng suat cac phuong tién,thiét bi thi cong duoc tong hop trong bang dudi

day:
Cong suat | cang sust
STT Noi tiéu thy SO lugng| 1 may | tong cong
(kW) (kW)
1 May tron bétdng loai 400l 1 4,5 4,5
2 May tron vira loai 375l 1 4,3 4,3
3 May van thang tai PGX-800-16 1 3,1 3,1
4 Van thang 16ng MPG-1000-110 1 22 22
5 Dam dui U7 4 0,8 3,2
6 Dam ban 2 1 2
7 May ca bao lién hop 1 1,2 1,2
8 May cat ubn thép 2 1,2 2,4
9 May han dién 3 6 18
10 May bom nudc 3 2 6
11 M4y bom dau 2 2,5 5
Tong 71.7




b, Pién sinh hoat trong nha:P-

) binh mtc | Dién tich P
STT Noi chiéu sang

(W/m?) (m?) (W)

1 Nha nghi cua cong nhan 15 48 720

2 Nha lam viéc caa CBKT 15 20 300

3 |Nhaan 15 32 480

4 | Nha dé xe 3 32 96

5 | Nhatim 3 16 48

6 Phong bao vé 3 12 36
Tong cong P2 1680

c. Pién chiéu sang ngoai nha:Ps
, bDinhmuac | g4 |- P
STT Noi chiéu sang

(W) uong (W)
1 buong chinh 500 4 2000
2 Xudng go coppha, cbt thép 100 2 200
3 Kho ximédng + kho thép 75 5 375
4 B4 goc mat bang thi cong 1000 4 4000
5 DPeén bao vé cong trinh 100 20 2000
Tong cong Ps 8575

Téng cong suat dién can thiét cho cong truong:

TP :1,1.[K1'_ZP1 PRSP K, Y pgl

CoS¢




Trong do6 :

1,1: hé s tinh dén hao hut cong suat trong mang

coso: hé sb cong suat thiét ké cua thiét bi. Lay cose = 0,75
K1, Kz, Ka: hé s6 ké d¢én mirc d6 str dung dién ddng thoi,
Ki1=0,7; K, =0,8;, Ks=1,0

P1, Py, Ps: tong cOng Ssuét cac noi tiéu thu.

>P =1,1.(% + 0,8><1,68+1><8,575j =84,52(kW)

Ngudn dién cung cap cho cong trudng lay tir nguon dién ludi qudc gia cung cap cho
thanh phd.

d. Chon may bién ap phan phéi:

P" _ 84,52
cosp, 0,75

Cong suat phan khang tinh toan: P, = =112,69(kW)

Cong sudt biéu kién: S, = /> P? +P? = /84,52 +112,69” =140,86(kW)

Chon may bién ap c6 cong suat biéu kién dinh muac ciia may chon thoa mén bat dang
thirc sau 13 hop ly nhat: (60+80).S.. .S,

chon

Chon may bién &p ba pha 320 - 10/0,4 ¢6 cong suat dinh mac 320(kVA) lam nguoi
bang dau cua Viét Nam san xuat 1a hop 1y nhat.

e. Tinh toan day dan:

< Tinh toan va chon dwong day cao thé
M.Z

Tinh toan theo do sut dién thé cho phép: AU=———"——
10.U".coso

Trong d6, M : M6 men tai (KW.km)

U : Dién thé danh hiéu (kV)



Z : bién tro cua 1km dai duong day
Gia thiét chiéu dai tir mang dién qudc gia téi tram bién ap cong truong 1a 250(m)
Tacomb mentaila: M=P.L=8452x0,25=21,13 (kW.km)
- Bé thoa man d6 bén co hoc , day nhém cd tiét dien 1a 50 mm?.

Chon day A-50. Tra bang 7.9 sach thiét ké tong mat bang xd -TS. Trinh Quéc Thing)
vai cose = 0,7 dugc Z =0,741.

M.Z  21,13x0,741

AU%= ; .
10.U.cosp 10x6°x0,7

=5,8%< 10%

Nhu vay day A-50 dat yéu cau.
< Chon day ddn phan phéi dén phuy tdi
Puong day dong luc cé chiéu dai L = 200 m

e A AL 4K e . ) 100x » PxL
Tict dién day dan tinh theo cong thtic: S = 5
sX KxU;xAU

Trong do6 :

D P=84520 W la cong suat noi tiéu thy

L = 200 m la chiéu dai doan duong day tinh tir diém dau dén noi tiéu thu xa nhat.
AU = 5% la do sut dién thé cho phép.

K =57 la hé sb ké dén vat liéu lam day (day ddng).

Ug = 380V 1a dién thé cua duong day don vi

~ 100x84520x 200
> 57 %380 x5

:41,07(mm2)

Chon day cap c6 4 16i ddng, mdi day c6 S =50 mm2va[l] =335 A.

.2 A 1% - P
- Kiém tra day dan theo dicu kién cuong do: 1= Z
V3 x U, xcosg

Trong do:

> P =84,52 (kW) = 84520 (W).



Us = 380(V).
cosg = 0,68 vi s6 luong dong co <10.

P 84520

=1 = =
J3U,.cosp 1,73x380x0,68

= 189,07(A) < 335 (A)

Nhu vay day chon thoa man diéu kién.

- Kiém tra theo d6 bén co hoc:
Déi véi day cép tra bang 7.13 (Sach thiét ké tong mat bang xd- TS .Trinh Quéc
Thang) ta 6 Smin = 4 mm?2. Do d6 viéc chon day dong c6 tiét dién 50 mm? 1a hop 1.

Nhu vay day thoa méan cac diéu kién.

< Duong day sinh hogt va chiéu sang
Gia thiét chiéu dai duong day L= 350(m)

200% > PxL
K xUj xAU

Tiét dién day dan tinh theo cong thuc: S, =

Trong do6 :
Y P =P2+ P3 =1680 + 8575 = 10255 (W)

L = 350(m): Chiéu dai doan duong day tinh tir diém dau dén noi tiéu thy.
AU = 5%: D¢ sut dién thé cho phép.

K = 57: Hé s6 ké dén vat liéu lam day (dong).

Ug =220(V): Dbién thé cua duong day don vi.

B 200x10255% 350
57x220% x5

=S
sh

= 52,04(mm2 )

Chon day cap c6 4 16i dong, mdi day ¢6 S = 16(mm?) va[ 1] = 150(A).
Kiém tra day dan theo diéu kién cudng do:

P 10255

| = =
U .cosp 220.1

=46,61 (A) <150(A)

* Kiém tra theo d bén co hoc:



Tiét dién nho nhat caa day boc dén cac may lap dit trong nha tra bang 7.13 (séch
thiét ké tong mat bang xay dung - TS.Trinh Qudc Thang) véi day dong la 1,5(mm 2).
Do d6 viéc chon day dong c6 tiét dien 16(mm?)la hop Iy.
3.4. tinh to4n hé thong thoat nwéc cho cong trurdng

Noi dung thiét ké:

e Xac dinh luu luong nudc can thiét trén cong trudng.

e Y&u cau chat luong can thiét trén cong truong.

e Thiét ké mang ludi cap nuéc.
a. Tinh toan lwu luwgng nwdoc trén cong truong

> Nuéc phuc vu cho san xuat:
Luu luong nuéc ding cho san xuat tinh theo cong thirc:

SX 1=

=12 me-“p k_ (I/s)
.3600 ¢

Véi, n: Sb lugng cac diém can ding nuéc
1,2: Hé sb ké dén luong nudc can dung chua tinh hét, hoic sé phét sinh.
Ky: Hé s6 sir dung nude khong diéu hoa, K; = 2,25
Pmxip: Luong nudce st dung caa 1 may/1 Kip (1), Pmikip = q.P
g: Khbi lugng cbng tac can sir dung nudc

b: Binh mirc st dung nudc cia cac déi tuong

STT Cong tac Khéi lugng q | Binh mutc (D) P
1 Xay 0.65 200(I/m?) 130
2 Trat 5.66 200(1/m3) 1132
3 Tudi gach 1439 250(1/1000vién) |  359.75
4 | Bao dudng bétong 12 600(l/ca) 7200
Tong 8821.75




L p 212,882L75
8.3600

x2,25=0,83(1/s)

» Nuoc dung cho sinh hoat tai cong truong :
Luu luong nuéc dung cho sinh hoat tai hién trueong va khu ¢ bao gém nuée phuc
vu cho tim rira, an ubng dugc tinh theo cong thirc: Pg, = Py + Py

k.N..P. .
P.: lwong nudc sinh hoat dung trén cong truong: P.=——™2 (|/s
a v g 3 u g g g a 83600 ( )

Trong do:
K: hé s6 sir dung nude khong diéu hoa, k = 2
N1: 6 nguoi trén cong truong
N;=A+B+C+D+E=77 (nguoi)
Prxip: NhU cau nuéc caa 1 cong nhan trén 1 ca( Lay Pnip = 20 I/ngudi)

pa:M:o,u(us)
8x 3600

.N..P
Py: lrong nuéc phuc vu sinh hoat & khu nha &, P,=———"" (I/s)
24.3600

Véi, K: hé s6 sir dung nuée khong diéu hoa k = 2,5

N,: s6 nhan cong & trén cong trudng

(35% nhan cbng o tai cong trueong, N2 = 77x0,4 = 31)

Pr.ngay: NNU Cau nuréc cta 1 ngudi trén 1 ngay (LAY Pnngay = 50 I/ nguoi)

p= 2,5x31x50

—0,13(1/s Py, = 0.11+0,13 = 0,24 (I/s
> 4% 3600 (Vs) =Py (I7s)

» Xdc dinh nuwoc dung cho ciu hoa:
Tra bang 6.2 (Sach thiét ké tong mat bang xay dung - TS. Trinh Quéc Thang) véi
loai nha khé chay, c6 khdi tich trong khoang (20 - 50) x 1000m3, ta ¢ luong nudc
ding cho phong hoa theo tiéu chuan 1a: Pe = 10(1/s).
Ta c0: Psx + Psy = 0,83+0,24=1,07 (I/s) < P¢c =10(l/s)

Vay luong nudce trén cong truong tinh theo cong thirc:



P =0,7.(Psn + Psx) + Pcc = 0,7x 1,07+ 10 = 10,75 (I/s)

b. Chdt lwong nwéc va c4c nguén nuwéc cung cap
- Chit luong nudc:

Nudc dung trén cong truong phai dam bao chat luong phi hop véi céc tiéu chuan
vé ki thuat va vé sinh.

+ Nudc phuc vu cho cdc qué trinh tron vira bétdng va vira xay, trat khong duoc
chra axit, sunfat, diu ma...

+ Nuéc dung cho sinh hoat phai dam bao céc yéu cau nhu trong sach, khong
chtra cac vi tring gay bénh, dat céc tiéu chuan vé nudce sinh hoat do B yté quy
dinh.

- C&C ngudn cung cap nudéce;
Nudc cung cip cho cong trudng ¢ thé lay tir 2 ngudn sau:
+ Nudc do cac nha may cua thanh phd cung cap.
+ Nudc lay tir cc ngudn cung cap thién nhién: séng, sudi, ao, hd, nuéc ngam, ..
c. Thiét ké duwong ong cip nwéc:
Gia thiét duong kinh dng D < =100(mm).
Van toc nude chay trong 6ng la: v = 1,5(m/s).

Puong kinh 6ng dan nudc tinh theo cong thuc:

_ | AP _ | 4x1075 _ ) o
D_\/n.V.IOOO _\/nxl,SxIOOO =0,096(m) =96(mm) <100(mm) (thoa mén)

Vay chon duong kinh 6ng 1a: D = 100(mm).
3.5. Pwong tam cho céng trinh

Puong tam phuc vy thi ¢dng anh hudng truc tiép dén mat bang xay dung, tién
d6 thi cong cong trinh. Thong thuong ta loi dung duong chinh thic ¢ sin hodc dé



giam gia thanh xay dung ta bd tri duong tam tring véi duong cb dinh phuc vu cho
cong trinh sau nay.

Thiét ké dwong: tuy thudc vao mat bang thi cong cong trinh, quy hoach duong
d3 co trong ban thiét ké ma ta thiét ké va quy hoach dudng cho cong trinh.

Mit duong l1am bang da dam rai thanh tung 1op 15 ~ 20 cm, & mdi 16p cho xe
lu dam ki, tong chiéu day 16p d4 dam l1a 30cm. Doc hai bén dudng cé rinh thoat
nuéc. Tiét dién ngang cua mat duong cho 1 1an xe rong tir 3 m dén 4,0m va 2 lan xe
1a 6,0 m. B tri duwong cubi huéng gié ddi vai khu vuc hanh chinh, nha nghi ¢é ¢am
bao tranh bui.



D. AN TOAN LAO PONG VA VE SINH MOI TRUONG
I. AN TOAN LAO PONG

Khi thi cdng nha cao tang viéc can quan tim hang dau 1a bién phap an toan
lao dong. CONg trinh phai 1a noi quan ly chat ché vé sé ngudi ra vao trong cong trinh
(Khdng phdn sy mién vao). Tat ca cac cong nhan déu phai duoc hoc noi quy vé an
toan lao dong trudc khi thi cdng cong trinh.

1. An toan lao dong trong thi cbng ép coc

- Khi thi cdng ép coc can phai huan luyén cdng nhan, trang bi bao ho, kiém
tra an toan céc thiét bi phuc vu.

- Chap hanh nghiém chinh quy dinh an toan lao déng vé str dung, van hanh
may ép coc, dong co dién, can cau, may han dién,. ..

- Céc khéi ddi trong phai duoc chdng xép theo nguyén tic tao thanh khéi on
dinh. Khong duoc dé khdi dbi trong nghiéng, roi, d6 trong qué trinh ép coc.

- Phai chap hanh nghiém ngit quy ché an toan lao dong & trén cao: Phai c6
day an toan, thang sat I&n xudng....

2. An toan lao ddng trong thi cong dao dat
2.1. Sw cé thwong gip khi thi cong dao dat va bién phap xir ly

Khi dao dat hé mong cé rat nhiéu su cb xay ra, vi vay can phai chu y dé c6
nhitng bién phap phong ngtra, hoic khi di xay ra su ¢d can nhanh chéng khac phuc
dé dam bao yéu cau vé ky thuat va dé kip tién do thi cong.

Pang dao dat, gap troi mua lam cho dat bi sut 16 xudng day mong. Khi tanh mua
nhanh chdong lay hét chd dat sap xuéng, luc vét dat sap 1o can chira lai 20cm day hd
dao so vai cot thiét ké. Khi bc bo 16p dat chira lai nay (bang thia cong) dén dau phai
tién hanh 1am Iop 16t méng bang bé téng gach v& ngay dén do.

C6 thé dong ngay cac 16p van va chong thanh véach sau khi don xong dat sap 1o
xudng mong.

Can c6 bién phap tiéu nuéc bé mat dé khi gap mua nuéc khong chay tir mat
xubng day hé dao. Can 1am ranh & mép hd dao dé thu nudc, phai c6 ranh, con trach
quanh hd méng dé tranh nudc trén bé mat chay xuéng hd dao.



Khi dao gip da "md cdi nam chim" hoic khéi rin nam khong hét day mong thi
phai pha bo dé thay vao bang lép cat pha da dam r6i dam k§ lai dé cho nén chiu tai
déu.

Trong hé méng gap tdi bun: Phai vét sach lay hét phan ban nay trong pham vi
mdng. Phan bun ngoai méng phai c6 tudng chan khong cho luu thong gitta 2 phan
bun trong va ngoai pham vi méng. Thay vao vi tri cua tai bun da 1y di can d6 cat, dat
tron da dam, hoic cac loai dét co gia cb do co quan thiét ké chi dinh.

Gap mach ngam c6 cét chay: can lam giéng loc dé hat nuéc ngodi pham vi hé
madng, khi hé mong kho, nhanh chéng bit dong nudc ¢ cat chay bang bé tong du dé
nudc va cat khong dun ra dugc. Khan truong thi cong phan méng ¢ khu vuc can thiét
dé tranh khé khan.

Pao phai vat ngdm nhu duong dng cép thoat nude, day cap dién cac loai: Can
nhanh chéng chuyén vi tri cong tac dé c6 giai phap xir Iy. Khong dugc dé kéo dai su
cd s& nguy hiém cho ving lan can va anh huang téi tién do thi cong. Néu 1am v ong
nuéc phai khoa van trude diém lam va dé xir Iy ngay. Lam dut day cap phai bao cho
don vi quan 1y, ddng thoi nhanh chéng so tan trudc khi ngat dién dau ngudn.

2.2. An toan lao dong trong thi cong dao dat bang may

Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai déc tu nhién,

cling nhu trong pham vi hoat dong cua may, khu vuc nay phai c6 bién bao.

Khi van hanh may phai kiém tra tinh trang may, vi tri dit may, thiét bi an toan
phanh ham, tin hiéu, &m thanh, cho may chay thir khéng tai.

Khong duoc thay doi d6 nghiéng cua may khi gau xic dang mang tai hay dang
quay gan. Cam ham phanh dot ngot.

- Thuong xuyén kiém tra tinh trang cua day cap, khong dung day cap da ndi
hoac bi to.

- Trong moi truong hop khoang céch gitta cabin may va thanh hé dao phai > 1.5
m.

2.3. An toan lao dong trong thi cong dao dat bang thi cong

Phai trang bi da dung cu cho cong nhan theo ché d6 hién hanh.



Cam ngudi di lai trong pham vi 2m tinh tir mép véan cir xung quanh hé dé tranh
tinh trang roi xudng ho.

Dao dat hé méng sau mdi tran mua phai ric cat vao bac thang 1én xudng tranh
truot nga.

Cam b tri nguoi 1am viéc trén miéng hd trong khi dang c¢6 viéc ¢ bén dudi hd

dao trong cing mot khoang ma dét ¢ thé roi, 16 xudng nguoi bén dudi.
3. An toan lao ddng trong cong tac bétdng va cét thép
3.1. An toan lao ddng khi lip dung, thao dé dan giao

Khéng duogc sir dung dan gido: C6 bién dang, ran nat, mon gi hoac thiéu cac bo
phan: méc neo, giang ...

Khe h¢ gitra san cong tac va tuong cong trinh >0.05 m khi xay va 0.2 m khi tréat.

Cac cot dan giao phai dugc dat trén vat ké on dinh.

Cam xép tai 1én dan gido, noi ngoai nhirng vi tri da quy dinh.

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

Khi dan gido cao hon 12 m phai 1am ciu thang. D¢ dc cua cau thang < 60°

Lo hong & san cong tac dé 1én xudng phai co lan can bao vé ¢ 3 phia.

Thuong xuyén kiém tra tat ca cac bo phan két ciu cua dan gido, gia d&, dé kip thoi
phat hién tinh trang hu hong cua dan gido dé co bién phap sira chita kip thoi.

Khi thao d& dan gido phai c6 rao ngan, bién cim nguoi qua lai. CAm thdo d& dan
gi4o bang céch giat do.

Khong dyng lap, thao d& hoac lam viéc trén dan gido vao khi troi mua to, giong
bdo hoic gi6 cap 5 tro 1én.

3.2. An toan lao ddng khi gia cong lip dwng cop pha

Van khudn dung dé d& két cau bé tdng phai duoc ché tao va lap dung theo ding
yBu cau trong thiét ké thi cong da duoc duyét.

Van khudn ghép thanh khéi 16n phai dam bao viing chac khi cau lap va khi cau
Iip phai tranh va cham vao cac bo két cau da lip trudc.



Khéng duoc dé trén van khudn nhitng thiét bi vat liéu khong c6 trong thiét ké,
ké ca khong cho nhimg ngudi khong truc tiép tham gia vao viéc do bé tong ding trén
van khuon.

CAm dit va chat xép cac tim van khudn cac bo phan cua van khuén Ién chiéu
nghi cau thang, 1én ban cong, céc 16i di sat canh 16 hdng hodc cdc mép ngoai cua
cong trinh. Khi chwa giang kéo ching.

Trude khi d6 bé téng can bo k§ thuat thi cong phai kiém tra van khuén, néu c6
hu hong phai stra chira ngay. Khu vuc sira chita phai ¢6 rao ngan, bién bao.

3.3. An toan lao dong khi gia cong, lap dung cot thép

Gia cong cdt thép phai duoc tién hanh ¢ khu vuc riéng, xung quanh c6 rao chan
va bién bao.

Cit, udn, kéo cét thép phai dung nhiing thiét bi chuyén dung, phai c6 bién phap
ngin ngra thép vang khi cit ¢t thép c6 doan dai hon hoac bang 0.3m. Ban gia cong
cot thép phai duoc ¢ dinh chic chin, néu ban gia céng cbt thép c6 cong nhan am
viéc & hai gi4 thi ¢ gitta phai co lugi thép bao vé cao it nhat 1a 1.0 m. Cot thép da lam
xong phai dé dung chd quy dinh.

Khi nian thing thép tron cudén bang may phai che chan bao hiém & truc cudn
trudc khi mé may, him dong co khi dwa dau ndi thép vao truc cudn.

Khi gia cong cdt thép va lam sach ri phai trang bi day du phuong tién bao vé ca
nhan cho cong nhan.

Khong diing kéo tay khi cat cac thanh thép thanh cac mau ngan hon 30cm.

Budc cbt thép phai dung dung cu chuyén dung, cdm budc bang tay cho phap
trong thiét ké.

Khi dung lap cét thép gan duong day dan dién phai cat dién, truong hop khdng
cit duoc dién phai c6 bién phap ngin ngtra ¢t thép va cham vao day dién.
3.4. An toan lao dong khi dé va dam bé tong

Trude khi 6 bé tdng can bo ki thuat thi cong phai kiém tra viéc lap dat coffa,
cot thép, dan gido, san cong tac, duong van chuyén. Chi duoc tién hanh db sau khi da
¢ van ban xac nhan.



L6i qua lai dudi khu vuc dang d6 bé tong phai c6 rao ngan va bién cAm. Truong
hop bt budc c6 nguoi qua lai can 1am nhitng tim che ¢ phia trén 16i qua lai do.

Cam ngudi khéng co nhiém vu déing ¢ san rét vira bé tdng. Cong nhan 1am
nhiém vu dinh hudng, diéu chinh may, voi bom d6 bé tdng phai c6 gang, ung.

Khi ding ddm rung dé d¢am bé téng can:
- N&i dat véi vo dam rung
- Dung day budc cach dién ndi tir bang phan phéi d¢én dong co dién cua dam
- Lam sach dam rung, lau khd va quan day dan khi lam viéc
- Ngirng dam rung tir 5-7 phat sau mdi lan lam viéc lién tuc tir 30-35 phit.
- Cbng nhan van hanh may phai dugc trang bi ung cao su cach dién va cac
phuong tién bao vé cd nhan khac.
3.5. An toan lao dgng khi bao dwéng bé tong

Khi bao dudng bé tong phai dung dan gido, khong duoc dung 1én cac cot chdng
hoac canh van khuén, khong duoc ding thang tua vao cac bo phan két cau bé tdng
dang bao dudng.

Bao dudng bé tdng vé ban dém hoic nhitng bo phan két cau bi che khuat phai co
dén chiéu sang.

3.6. An toan lao dong khi thao d& cop pha

Chi dugc thao d& van khuon sau khi bé tong da dat cuong d6 quy dinh theo
huéng dan cua can bo ki thuat thi cong.

Khi thdo d& van khuén phai théo theo trinh tu hop ly phai c6 bién phap dé
phong van khuén roi, hodc két cau cong trinh bi sap d6 bat ngd. Noi thao van khuon
phai ¢ rao ngan va bién bao.

Trudc khi thao van khudn phai thu gon hét cac vat liéu thira va cac thiét bi trén
dat cac bo phan cong trinh sap thao van khuén.



Khi thdo van khuén phai thuong xuyén quan sat tinh trang cac bo phan két cau,
néu c6 hién twong bién dang phai ngiing thao va béo céo cho cén bo ky thuat thi cong
biét.

Sau khi thdo van khuén phai che chin céc 16 hdng cua cong trinh khong dugc
dé van khuon da thao 18n san cong tac hoac ném van khudn tir trén xudng, van khuon
sau khi thao phai dugc dé vao noi quy dinh.

Théo d& van khuén ddi voi nhimg khoang d6 bé téng cbt thép co khau do 16n
phai thuc hién day da yéu cau néu trong thiét ké vé chong d& tam thoi
3.7. An toan lao dgng khi thi cong mai

Chi cho phép céng nhan lam cé&c cong viéc trén mai sau khi can b ky thuat da
kiém tra tinh trang két cau chiu luc cua méi va cac phuong tién bao dam an toan
khac.

Chi cho phép dé vat liéu trén mai & nhiing vi tri thiét ké quy dinh.

Khi dé cac vat lidu, dung cu trén mai phai co bién phap chéng lin, trugt theo
mai doc.

Trong pham vi dang c6 ngudi 1am viéc trén mai phai co rao ngin va bién cam
bén dudi dé tranh dung cu va vat liéu roi vao nguoi qua lai. Hang rao ngan phai dat
rong ra mép ngoai ciia mai theo hinh chiéu bang vai khoang > 3m.

4. An toan lao dgng trong cong tac xay va hoan thi¢n
4.1. Trong cdng tac xay
Kiém tra tinh trang cta gian gido gia d& phuc vu cho cong tac xay, kiém tra lai viéc
sap xép b tri vat liéu va vi tri cong nhan ding 1am viéc trén san cong tac.
Khi xay dén do cao cach nén hoac san nha 1.5 m thi phai bic gian gido, gia da.
Chuyén vat liéu (gach, vita) 18n san cong tac & do cao trén 2m phai ding céc
thiét bi van chuyén. Ban nang gach phai c6 thanh chac chin, dam bao khong roi d6
khi nang, cam chuyén gach bang céach tung gach lén cao quéa 2m.
Khi 1am san cong tac bén trong nha dé xay thi bén ngoai phai dit rao ngin hoac
bién cAm cach chan tuwong 1.5m néu do cao xay < 7.0m hoic cach 2.0m néu do cao



xay > 7.0m. Phai che chan nhiing 15 tuong & tang 2 tro 18n néu ngudi c6 thé lot qua
duoc.

Khong dugc phép:
- bing & bo tuong dé xay
- bi lai trén bo tuong
- bng trén mai hat dé xay
- Tua thang vao tuong mai xay dé 1én xudng
- Bé dung cy hoic vat liéu 1én bd tuong dang xay

Khi xay néu gap mua gio (cap 6 tro 1én) phai che day chéng d& khéi xay can than
dé khoi bi x6i 16 hoac sap d6, déng thoi moi ngudi phai dén noi an nap an toan. Khi
xdy xong tuong bién vé mia mua bio phai che chan ngay.

4.2. Trong cong tac hoan thién

Str dung dan giao, san cong tac lam cbng tac hoan thién phai theo sy hudng
dan cua can bo ky thuat. Khong duoc phép dung thang dé lam cong tac hoan
thién & trén cao.

Can bo thi cong phai dam bao viéc ngat dién hoan thién khi chuan bi trét,
son,... 1én trén bé mat cua hé thong dién.

4.2.1 Trong cong téac trat

Trét trong, ngoai cong trinh can sir dung gian gido theo quy dinh cua quy pham,
dam bao on dinh, viing chac.

CAm dung chat doc hai dé 1am vira trat mau.

Pua vira |én san tang trén cao hon 5m phai dung thiét bi van chuyén 1&n cao hop
1y.
Thung, x6 cling nhu céc thiét bi chira dung vira phai dé o nhiing vi tri chac chan
dé tranh roi, truot. Khi xong viéc phai co rira sach s& va thu gon vao 1 chd.
4.2.2 Trong cong tac quét voi, son

Gian gi4o phuc vu phai ¢am bao yéu cau caa quy pham chi duoc dung thang tua
dé quét voi, son trén 1 dién tich nho & d6 cao cach mat nén nha (san) < 5m



Khi son trong nha hodc diing cac loai son c6 chtra chat doc hai phai trang bi cho
cong nhan mat na phong doc, trudc khi bat dau lam viéc khoang 1h phai mo tat ca
C4cC clra va céc thiét bi thdng gi6 cua phong do.

Khi son, cong nhan khong duoc lam viéc qué 2 gio.

CAm ngudi VAo trong budng da quét son, voi, co pha chat doc hai chua kho va
chua dugc théng gi6 tot.

5. Bién phap an toan khi tiép xdc véi may moc

Trudc khi bat dau 1am viéc phai thuong xuyén kiém tra day cap va day cau dem
dung. Khong duoc cau qué stc nang cua can truc, khi cau nhiing vat lidu va trang
thiét bi c6 tai trong gan gidi han stic nAng can truc can phai qua hai dong tac: dau tién
treo cao 20-30 cm kiém tra mdc treo & vi tri d6 va su 6n dinh cua can truc sau d6 méi
nang Ién vi tri can thiét. Tot nhat tat ca cac thiét bi phai dugc thi nghiém, kiém tra
trudc khi sir dung chiing va phai dong nhan hiéu c6 chi dan cac stc cau cho phép.

Nguoi l4i can truc phai qua dao tao, c6 chuy&n man.

Nguoi lai can tryc khi cau hang bat budc phai bao trudc cho cong nhan dang
lam viéc & duéi bang tin hiéu &m thanh.

Cac cong viéc san xuat khac chi duoc cho phép lam viéc ¢ nhiing khu vuc
khéng nam trong ving nguy hiém cua can tryc. Nhitng ving lam viéc caa can truc
phai ¢6 rao ngin dat nhitng bién chi dan nhiing noi nguy hiém cho nguoi va xe co di
lai. Nhirng t6 doi cong nhan lap rap khdng duoc dimg dudi vat cau va tay can cua can
truc.

Péi véi thg han phai co trinh d6 chuyén mon cao, trudc khi bat dau cong tac han
phai kiém tra hiéu trinh céc thiét bi han dién, thiét bj tiép dia va két ciu cling nhu 4o
bén chic cach dién.

6. An toan trong thiét ké to chirc thi cong

- Can phai thiét ké cac giai phéap an toan trong thiét ké té chirc thi cong dé
ngin chin cac trudng hop tai nan c6 thé xay ra va dua ra cac bién phap thi cong toi

uu, dat van dé dam bao an toan lao dong 1én hang dau.

- Pam bao an toan trong qua trinh thi cong, tién do thi cdng vach ra.



- Pam bao trinh tu va thoi gian thi cong, dam bao sy nhip nhang giira cac té doi
tranh chong chéo gay tro ngai 13n nhau gy mat an toan trong lao dong.

- Can phai c6 rao chan cac ving nguy hiém, bién thé, kho vat liéu d& chay, dé no,
khu vuc xung quanh dan giao.

- Thiét ké cac bién phap chdng 6n ¢ nhimg noi c¢6 mirc d6 6n 16n nhu xudéng gia
cong go, thép.

- Trén mat bang chi & hudng gio, cac duong qua lai cia xe van chuyén vat liéu,
cac bién phap thoat nguoi khi ¢ su ¢b xay ra, cac ngudn nudc chita chay.

- Nha kho phai bb tri ¢ nhiing noi bang phang, thoat nudc tot dé dam bao do 6n
dinh cho kho, cac vat liéu xép chong, ddng phai sap xép dung quy cach tranh x4, d6
bat ngd gay tai nan.

- Lam cac hé thong chdng sét cho dan giao kim loai.

- Bé phong tiép xuc va cham cac bo phan mang dién, bao dam cach dién tot, phai

bao che va ngan cach cac b phan mang dién.

- Han ché giam tdi da cac cong viéc trén cao, tng dung cac thiét bi treo budc co
khoa ban tu dong dé thao dd két cau ra khoi mac cau nhanh chéng, cong nhan cé thé
dung & dudi dat diéu khién.

I1. VE SINH MOI TRUONG

Trong mat bang thi cong b tri hé théng thu nudc thai va loc nudc trudc khi
thoat nudc vao hé théng thoat nuéc thanh pho, khéng cho chay tran ra ban xung
quanh.

Bao che cong truong bang hé thong gido dang két hop véi hé théng ludi ngin
cach cong trinh véi khu vyc 1an can, nham dam bao vé sinh trong sudt thoi gian thi
cong.

Pat va phé thai van chuyén bang xe chuyén dung c6 che day can than, dam bao
quy dinh cta thanh pho vé vé sinh méi truong.

Han ché tiéng 6n nhu sir dung cac loai may moc giam chan, giam rung. B tri
van chuyén vat liéu ngoai gio hanh chinh.

Trén day 1a nhiing yéu cau cua quy pham an toan trong xay dung. Khi thi cong cac
cong trinh can tuan tha nghiém ngat



