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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
NHIEM VU:
1.PHAN THUYET MINH

* GiGi thi€u muc dich st dung cong trinh

*Kién tric,dia chdt thiy vin cong trinh va cdc khu chifc ning
*Hé thong mang ludi ki thut trong cdng trinh

2 PHAN BAN VE:

*]1 Bdn v& ki€n tric mit ditng cong trinh
*1 Ban v& mit bing ki€n tric cong trinh

*1 Ban v& mit cit cong trinh

1. MUC DPiCH THIET KE:

Hoa nhdp véi su phdt trién mang tinh tdt yéu ciia dat nudc, nganh xdy dung
ngay cang git vai tro thiét yéu trong chién luoc xdy dung ddt nudc. Von dau tu xdy
dung xdy dung co bdan chiém rdt 16n trong ngdn sdach nha nudc (40-50%), ké cd dau
tw nude ngoai. Trong nhitng ndm gdn ddy, cing vdi chinh sdach mé citanén kinh té,
mikc sOng cia nguoi dan ngay cang duoc ndng cao kéo theo nhiéu nhu cdu dn &, nghi
ngoi, gidi tri & mot mikc cao hon, tién nghi hon. Mdt khdac mot s6 thuong nhdn, khdch
nudc ngodi vao nudc ta cong tdc, du lich, hoc tdp, ..ciing can nhu cdu dn &, gidi tri
thich hgp. Chung cu Thanh Hung ra doi ddp iing nhitng nhu cdu can thiét do.

II. Tong quan vé Kkién tric:

-Cong trinh chung cu Thanh Hung dugc xay dung tai khu d6 thi nha & cao
cap Thanh Hung huyén Tir Liém Ha Noi.

-Chtic niing st dung clia cong trinh dudc xay dung nhim ddp dng v€ nhu cau
nha & cho nhan din trong va ngoai thanh phd.

-Cong trinh c6 qui md 8 ting k€ cd tang thuong, chiéu cao toan bo cong trinh
12 33m khu vuc xdy dung cong trinh rong trong, xung quanh c6 trong cidy xanh va
mit trude c6 cong vién nhd nhim ting thém m§ quan cho cdng trinh, diéu hoa vi
khi hau.

-Dién tich khu dat (120mx80m )=9600m2. Cong trinh dugc xay dung véi di€n
tich 1a 71,43x26,2m, khu vuc x4y dung cong trinh c6 dia chat trung binh.
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
I11. Piic di€m khi hau thdy viin cia TP.Ha Noi:

< Khi hdu ciia Thanh Phé” Ha Noi nhin chung mang ddy du tinh chdt ciia
mién bdc Viét Nam.Puoc chia lam 4 mua: La mua xudn,miua he,mia
thu va miia dong.
1. Mua xuén: Tu thing 1 téi thang 3
e Nhi€t do trung binh:18 do
e Lugng mua trung binh: 20mm
e Do 4m tuong d6i trung binh: 85%.
2.Mua he: Tt thing 4 t6i thang 6
e Nhiét do trung binh: 34 do
e Lugng mua trung binh: 70mm
e DO 4m tuong ddi trung binh: 70%.
3.Mua thu: Tu thdng 7 t61 thang 9
e Nhiét do trung binh: 31 do
e Lugng mua trung binh: 60mm
e DO 4m tuong ddi trung binh: 73%.
4 Mua dong: Tu thang 10 t&i thang 12
e Nhiét do trung binh: 14 do
e Lugng mua trung binh: 15mm
e DO 4m tuong ddi trung binh: 60%.

% Gid, dia hinh: Khu vuc Thanh Phé Ha NoOi nim trong ving gié II-

B.Dia hinh tuong ddi bing phing.Nim cdch xa bi€n va nim trong
vung it chiu 4nh hudng clia bdo.Cé cdc hé thong song bao quanh
thanh phd dic biét 12 song Hong

IV. Phian khu chic ning:

-Ting trét diing d€ xe, nha bdo vé ting k§ thuit chiéu cao ting 4,5m.

-C4c tAng con lai 1am cin hd cho thué hoic ban chiéu cao mdi ting 3,5m.

-Tang thugng 13 ndi gidi tri clia khdch ngu tai chung cu ¢6 3 hd nuc mai,
mdi ho 48m°.

-Cong trinh c6 3 cau thang mdy va 3 ciu thang bd phuc vu cho giao thdng di

lai.
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

-Trén ting thugng c6 1dp mdi ton biing thép chdng néng cho cdc hd tang 8

V. Céc giai phdap k¥ thuat khic:

1.Hé thong dién: Tuyén dién cao thé 750 KVA qua tram bién 4p hién hitu

trd thanh dién ha th€ vao tram bi€n thé€ clia cong trinh.

bién dy phong cho toa nhado 02 mdy phdt dién Diezel c6 cong suit
588K VA cung cAp, may phat dién nay dit tai ting trét. Khi ngudn dién bi mat, mdy
phét dién cung cip cho nhitng hé théng sau:

- Thang may

- Hé thong phong chdy chita chdy.

- Hé thong chi€u sdng va bio veé.

- Bién 4p dién va hé thong cép.

Dién niing phuc vu cho cic khu vuc clia toa nha dudc cung cip tir mdy bién
4p dit tai ting trét theo cdc Ong riéng l1én cdc ting. Mdy bién dp dugc ndi truc ti€p
véi mang dién thanh pho.

Hé thong dudng diy Am tudng, san c6 hé thong m4y phat dién riéng phuc vu
cho cong trinh khi cin thi€t vé sy c6 mat dién clia thanh phd (phuc vu cho thang
mdy, hanh lang, vin phong ban quan 1y chung cu).

2. Hé thong chiéu siang:

Céc cin hd, phong lam viéc, cdc hé thdng giao thdong chinh trén cdc ting
déu dugc chi€u sdng tu nhién thdng qua céc ctta kinh bd tri bén ngoai va céc gi€ng
trdi bo tri bén trong cong trinh.

Ngoai ra, hé thong chi€u sang nhin tao ciing dugc bd tri sao cho c6 thé phu
dudc nhitng chd can chi€u sing.

3. Hé thong cip thoit nuéc:

a. Hé théng cip nuéc sinh hoat:

- Nudc tir hé thdng ciAp nudc chinh cla thanh phd dudc dua vao bé dit tai
tang trét

- Nu6c duge bom thing 1én bé chita 1én tang thugng, viéc diéu khién qué
trinh bom dudc thuc hién hoan toan ty dong thong qua hé thdng van phao ty dong.

- 6ng nudc dude di trong cdc hdc hodc Am tudng

b. H¢ thong thodt nuéc mua va khi gas:
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

- Nudc mua trén mdi, ban cong... dugc thu vao phéu va chdy riéng theo mot

- Nuéc mua dudc din thing thodt ra hé thong thodt nudc chung clia thanh
pho.

- Nudc thdi tif cic budng vé sinh c6 riéng hé thong 6ng dan d€ dua vé bé xi
li nuSc thai rdi m&i thdi ra hé thong thodt nuc chung.

- Hé thong xt 1i nude thdi c6 dung tich 16,5m3/ngay.

-Hé thdng ric: Pudc bo tri cdc dng gen rdc thong nhau gifta cic ting sau d6
tap trung tai tAng k¥ thuat rdi ding xe vin chuyén tdi noi xit 1y.

4. Hé thong phong chay chirta chady:

a. H¢ thong bdo chdy:

Thiét bi phat hién bdo chdy dugc bo tri § mdi tang va mdi phong. G noi cong
cong va mdi tAng mang lu6i bdo chdy c6 gin dong hd va dén bdo chdy khi phat
hién dugc, phong quan li khi nhan tin hiéu bdo chdy thi ki€m soat va khong ché&
hod hoan cho cong trinh.

b. H¢ thong citu hod: bang hod chdt va bang nudc:

* Nudc: trang bi tir b€ nudc tAng him, st dung may bom xing lvu dong

- Trang bi cdc bo stiing citu hod (6ng va gai ® 20 dai 25m, ling phun ® 13)
dit tai phong truc, c6 01 hodc 02 voi citu hod & mdi tang tuy thudc vao khodng
khong & mdi ting va dng ndi dugc cai tir ting mot d€n voi chita chdy va cdc bdng
thong bdo chdy.

- Céc voi phun nuéc tu dong dugc dit § tat ca cac tang theo khodng cach 3m
mdt cdi va dugc ndi v6i cdc hé thdng chita chdy va cdc thi€t bi khdc bao gdm binh
chita chdy kho & tit cd cdc tAing. Pén bdo chdy § cdc cira thodt hiém, dén bdo khin
cAp & tAt cd cdc tAng.

* Hod chat: sit dung mot s 16n cdc binh cttu hod hod chit dit tai cdc noi

quan yé&u (ctra ra vao kho, chan cau thang mdi tang).
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

PHAN II: KET CAU
(45%)

Gido vién huéng dan : Ts. Poan Vin Duan
Sinh vién thuc hién : bd bic TAm
Lép : XD1301D
Ma3 sinh vién : 1351040023
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
NHIEM VU:
1.PHAN THUYET MINH
* Thi€t k&€ khung truc 6

* Thi€t k& san ting dién hinh tang 4
* Thi€t k€ cau thang bo truc 3-4
* Thi€t k&€ méng truc 6

2.PHAN BAN VE:

*Béan v€& khung truc (2 ban )

*Ban vé& san tAng di€n hinh (1 bin )

*Ban vé cau thang bd (1 bdn)

*Ban v& mong dudi khung (1 ban)
A- CG SG TINH TOAN VA THIET KE
I. Cd sG tinh todn, thi€t ké:

1. H6 so khao sat thiét ké:

Bdn vé thiét k& kién tric.
Khdo sdt dia chdt cong trinh.

2. Noi dung thiét ké:

Cong viéc thi€t k& phai tuan theo cdc quy pham, cédc tiéu chuin thi€t k& do
nha nuéc Viét Nam quy dinh ddi véi nghanh xay dung. Nhitng tiéu chuin sau diy
dugc st dung trong qua trinh tinh todn:

TCVN 2737 -1995 : Tai trong va tic dong - Tiéu chuin thi€t ké.

TCVN 356-2005 : Tiéu chuin thi€t k& bétong cot thép.

TCXD 195 -1997 : Nha cao tang - Thi€t k&€ méng coc ép.

TCXD 205 -1998  : Méng coc - Tiéu chuén thiét k€.

TCXD 45 -78 : Tiéu chudn thi€t k& nén nha va cong trinh.

Ngoai cdc tiéu chudn quy pham trén con st dung mot s§ sdch, tai liéu
chuyén nganh clia nhiu tdc gid khdc nhau (xem phin tai liéu tham khio).

I1. K&t cAu khung chiu luc chinh:

Khung 12 mdt hé thanh bat bié€n hinh, 12 k&t cAu quan trong nhat trong cong

trinh, ti€p nhan tdi trong st dung ¥ cdc san tang rdi truy€n xudéng moéng.
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

DPay 1a cong trinh thudc dang khung chiu lyc vi chiéu cao cong trinh 13 33m.

Noi Iyc gay ra trong khung theo 2 phuong va chii yéu theo phuong truc 1 vi vay tinh
toan khung theo sd d6 khung phing

Duing cdc chuodng trinh phan mém tinh k&t cAu chuyén diing, trong d6 phan
mém Sap2000 hd trg dic luc trong viéc tim ndi lyc ciing nhu t& hdp ndi luc.

So @b tinh 1a truc cia dim va cot, lién két gilta cot va méng 1a lién két
ngam tai mit trén ciia méng, lién k&t giita cdt va dam 13 niit céing lién k&t gifta san
véi dam 13 nit cing gitta san va dim véi vach cling ciing 14 nit ciing tao thanh hé
thong khung san k&t hgp. Hé khung nay c6 khd ning ti€p nhan tdi trong ngang va
thing ditng tic dong vao cong trinh.

San ciing 12 k&t cau cling tham gia chiu tii trong ngang,vi trong mit phing
ngang san c6é dd cing kha 16n (xem nhu tuyét doi ciing theo phuong ngang).

II1. Trinh ty tinh todn:

Xdc dinh tai trong thing ditng tic dung 1én san (tinh t3i, hoat tai).

Xdc dinh tdi trong cau thang

Xdc dinh tai trong ngang cda gié tinh (vi cong trinh cao 33m < 40m).

Pua cdc gid tri di xdc dinh trén dit I1én khung. S dung phan mém Sap2000
dé gidi tim noi lyc.

Sau khi tinh khung t3i trong sé& dudc truyén theo cot xudng méng tir d6 bit
dau ti€n hanh tinh méng.

IV. Vat liéu st dung:

*.

% Bétong dam, san, cdt,coc méng duing B25 c6 chi tidu:
Khéi lugng riéng: y =2,5T /m®
Cap do bén chiu nén: Ry=14,5Mpa=1,45 KN/cm”
< Cot thép san dung loai Al véi cdc chi tiéu:
Rs = 225MPa =22,5 KN/cm®
< Cot thép dam, cdt ding loai AIl véi cdc chi tiéu:
Rs = 280MPa =28 KN/cm®
< Vita ximing, cdt: y =18KN /m’

% Gach xay tudng, ceramic: y =22KN/m?®

SV: Mac Duy Hung 1351040014 Page 8
Lop XD1301D



PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

B.Sé liéu tinh toan

I. Tdi trong tic dung lén san:

1. Tinh tai:

a San binh thuong: (A)

STT Lép Bé days (m) | y(KN/m” n | g (KN/m?)
1 Gach nat 0.01 22 1.1 0.242
2 Vira 16t 0.02 18 1.3 0.468
3 Vita trt 0.02 18 1.3 0.468
4 Ban BTCT 0.1 25 1.1 2.75

Tong 3,9328
b. TAng mai : (B)
STT Lép Bédays | y(KN/m” n 2
(m) (KN/m?)
1 Vita trat 0.02x2 18 1.3 0.468
2 Bin BTCT 0.1 25 1.1 2.75
Téng 3,218
c. San vé sinh (C)
STT L6p Bédays | y(KN/m” n 2
(m) (KN/m?)
1 Gach nat 0.01 22 1.1 0.242
2 Vira 16t 0.02 18 1.3 0.468
3 Vita trt 0.02 18 1.3 0.468
4 Ban BTCT 0.1 25 1.1 2.75
6 Betong gach v& 0.05 16 1.1 0.88
Téng 4,808
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

d. San ban cong (D)

STT Lép Bédays | y(KN/m” n 2
(m) (KN/m?)
1 Gach nat 0.01 22 1.1 0.242
2 Vita 16t 0.02 18 1.3 0.468
3 Vita trat 0.02 18 1.3 0.468
4 Ban BTCT 0.1 25 1.1 2.75
Tong 3,9328

2. Hoat tdi:
Hoat tdi 14y theo qui pham “T4i trong va tdc dong TCVN 2737-1995” nhu

sau:
STT Loai Hoat tdi tiéu chudn | Hé Hoat tai tinh todn
pu(KN/m?) s0 pu(KN/m?)

1 Phong ngd 1.5 1.2 1.8

2 Phong khach 1.5 1.2 1.8

3 Bép 1.5 1.2 1.8

4 Phong v€ sinh 1.5 1.2 1.8

5 Hanh lang 3 1.2 3.6

6 CAu thang 3 1.2 3.6

7 Ban cong, 16gia 2 1.2 2.4

8 Mai 1.5 1.2 1.8

9 Tang k§ thuat 3 1.2 3.6

I1. Chon s¢ bo tié€'t dién:

1.Chon s¢ bo ti€t dién ban:

Xét 6 ban c6 dién tich 16n nhat: 0, (5,5x4,2 m)

Ta co:
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

||—2=5’—2 =1.31<2 => Ban lam viéc 2 phuong
1 )

Chiéu day bén: h, = E.I
m
D=0.8 + 1.4 —> Chon D=1

Ban 2 phuong ==> m=40+45—> Chon m=45 =>h =—.Il=—.4 =0.09m =>hy=10 cm

D, 1
m" 45

<1 =42m( canh ngdn) >

2.Chon sd b ti€t dién dam:

*Ddam (D1 )theo phwong canh ngdn cia nha:Truc 1,2,3,4..16(Véi cong trinh dang thiét ké véi
chiéu doc nha la 71,43m va chiéu ngang nha la 26,2m nén phwong chiu luc chinh sé la
phwong ngang va D1 sé la dam 16n nhat )

Dadm doc(D2)theo phwong doc nha:Truc A,B,C,D,E,F.
Ddm phu(D3):Dé twong ngdn phong

Dédm congxon(D4)

= Chon kich thuéc sd bd dim nhu sau:

- Dam chinh - D1:

1 1 1 1
h =(=+2)l,= (5+-).5=625+410 = chon hy =600m
=G G ) chon m
b =(0.3+0.5)h =18+300 =>Chon b =300mm
== >( 300x600)

-Chon kich thudc sd bo dim phu D3 =dadm congxonD4 nhu sau:

1 1 1 1
h, =(—+>)l, =(—=+-).4==350 +280=> chon hg=300 mm
d (12 15) d (12 15) Y d

b =(0.3+0.5)h =12+20 =>Chon b = 220 mm
== >(22x30)
-Chon kich thuéc so bo dam doc: (300x500)

3.Chon s¢ b ti€t dién cot:

Cang lén cao cit chiu tdi trong gidm ddn nén ta gidm tiét dién cho cot(Tuy nhién momen
cOt c6 thé ting nén can phdi luu ¥.khi gidm khéng gidm qud 6%) Theo kinh nghiém thi cit 3-

5 tdng gidm 1 1én.O cong trinh dang thiét k& em lua chon 4 tdng gidm 1 lan.

a.Cot C1
A N
*Tu tang 1-4: A = K.R—
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

-K:Hé s6 k& d&n do 1éch tim do momen:K =1,2 + 1,5 = chon K= 1,2

-N:Luc nén sd bd tai ti€t dién chan co6t:Ng, = n.q.S
n : s6 ting phia trén(tinh tir ting dang xét) ==> n=8
q: tii phan bd quy d8i so bd : q = 1100-1500daN/m” = chon q = 1200 daN/m?
S :Dién truyén tai: S = (4,2)(2.75)+2,1.1,5=14,7m2
==> N=8.1200.14,7=1411 kN
Ry, = 14,5MPa = 145daN/cm’

141100
145

= 1167 cm?

= Ay=12

= C1-1: (b x h =300 x 400) cm.

3 N
* Tu tang 5-8: A = K.R—
b

-K:Hé s6 k€ d€n do léch tim do momen:K = 1,2 + 1,5 = chon K =1,2
-N:Luc nén sd bd tai ti€t dién chan co6t:Ng, = n.q.S
n : sO ting phia trén(tinh tif ting dang xét) ==> n=4
q: tai phan bd quy dbi so bo : q = 1100-1500Kg/m?* = chon q = 1200daN/m*
S :Dién truyén tdi: S=S= (4,5)(2.5)+2,1.1,5=14,7m2

== > N=4.1200.14,7 =70560 daN
R, = 14,5MPa = 145daN/cm’

= Ap=12 70560 _ 583.9 cm?
145
= b x h=220 x 300 cm.
b.Cot C2:

Tinh todn tuong ty ta chon cot cé tiét dién chiu liec nhiéu nhat duoc: C2-1 (400x500)

C2-2 (300x400)

Ta c6 mit biing két cau:

B- TINH TOAN SAN TANG PIEN HINH

1. Phan loai san:

Theo yéu cau céc I6p ciu tao san ta chia san ra 1am 3 loai khdc nhau 1a: san

binh thudng,san ban cong va san vé sinh
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
1.1. S6 liéu tinh todn

Bé tong B25. Ry,=14,5(MPa) = 14,5x10° KGm

Cot thép: Dung thép nhém Al : R=225(MPa) = 225x10° KGm

5500 )

1.2. Tinh toan 6 san cin hd o =y o
tinh toan 6 1( 4,2x5,5) m i
I 0p
a. Kich thuoc so by ]
1t1: 4,2 — 0,3/2 — 0,3/2 = 3,91’11 T Sﬂ: Mb2
— _ _ — Mal Mb1
1,=5,5-0,3/2-0,3/2 =52m RWM

b. Tdi trong
Tinh tdi 2,,=393 KG/m®
Hoattdi:  P“=150 KG/m?
Taitrong:  P=nP.=1,2x150=180 KG/m*
T4i trong todn phan q=393+180 = 573 KG/m* So dd tinh
¢. Xdc dinh ngi luc
Tinh to4n ban san theo sd d6 khép déo
Xétty s6  r=1p/1,=3,9/5,2=1,33 <2 (5-1)
Tinh todn theo ban ké 4 canh

Lap phuong trinh chita mémen khi ¢8t thép mdi phuong dugc bd tri déu nhau

Gl 1) _ (oM, M Mgl MMMl (s-

2)

1 2 1 2 1
Dua vao bdng 6.2 cudn “ San sudn BTCT toan khéi” clia Gs. Nguyén Dinh

Cong

Noisuytacéd: 6 =0,6704

A=B,=1,126

A,=B,=0,92

Thay cac gia tri tim dugc vao phuong trinh ta c6:

SV: Mac Duy Hung 1351040014 Page 14
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
573.5,2%(3.3,9-5,2)

12
=(2M;+1,126M,+1,126M,).3,94+(2.0,6704M,+0,92M +0,92 M,).5,2
8392 =16,58M; + 16,54M,= 33,12M, (5-3)

M;=253,38KGm
M,=0,6704 M= 169,8 KGm
M,;=285,3 KGm
M= 233,1KGm
d. Tinh todn cot thép
+. Tinh c6t thép chiu mdmen duong
Theo phuong canh ngdn  M,;=253,38 KGm
Ldp bdo vé a=2 cm
hy=8cm

= 2338 05578, =0419 (5-4)
R,bh; 14,5x10°x1x0,08

£ =0,5(1+1-2a_ ) =0,5(1++/1-2x0,027 ) = 0,986 (5-5)

M, 253,38
RCh,  225x10° x0,986x 0,08

=1,4x10"m? =1, 4cm? (5-6)

S

Ham lugng cot thép

w= 2 100%= 2% %100% = 0,175% >pim (5-7)
bh, 100x8

Chon thép ¢8 a,=0,503

0,503x100

Khoang cich: a= 35cm (5-8)

B& trf $6 2200

Theo phuong canh dai : M,=169,8 KGm

Momen M, theo phuong canh dai nhd qua tinh todn ta dit cot thép ciu tao
96 5200
+. Tinh todn c6t thép chiu mdmen 4m

Theo phudng canh ngin M,;=285,3 KGm

LG6p bdo vé a=2 cm

hy=8 cm

SV: Mac Duy Hung 1351040014 Page 15
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
. M, 285,3
Om = =

Rbbho2 14,5x10° x1x 0,082

¢ =0,5(1+I-2a_ ) =0,5(1++/1-2x0,03) = 0,984

M, 285,3
RCh,  225x10°x0,984x0,08

=0,03< 6 =0,419

. =1,6¢cm?

Ham lugng cot thép

w= 2 100% = 20 4100% = 0, 2% >4

bh, 100x8

Chon thép $8a,=0,503cm’

_0,503x100

Khoang cach: a 3lcm

B4 tri ¢8 5200

Theo phuong canh dai M,=233,1KGm

Nén b6 tri c6t thép nhu d6i véi cot thép do mdmen M gay ra $8a200
1.3. Tinh toan 6 san hanh lang 04 (1,5x7)m
a. Kich thuoc

1,=1,5-0,3 =12 m

1,=7- 0,3 =6,7m
b. Xdc dinh tdi trong

Tinh t3i : 2,,=393KG/m’
Hoat tai : P=300KG/m’
Tai trong : Qb=8bs+NP=393+1,2x300=753 KG/m>

¢. Xdc dinh néi luc
Xét ty s0 = lp/l,; =6,7/1,2=5, 58 > 2

Tinh todn theo bdn ké 2 canh theo phuong canh ngin

2 2
M, = I 2 P8L2 s 18 KGm (5-2)
24 24
2 2
M,= 9" = 7812 463 KGm (5-3)
12 12

d. Tinh todn cét thép
+ Tinh c6t thép chiu mdmen duong
M;=45,18 KGm

SV: Mac Duy Hung 1351040014 Page 16
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
Lép bdo vé a=2 cm
h)=h-a=10-2=8cm
. _ M, 45,18
" Rbh?  14,5x10° x1x0,08
¢ =0,5(1+,1-20,, ) =0,5(1++/1-2x0,004 ) =0,997 (5-12)

M, 45,18
R&h,  225x10°x0,997%0,08

0,004 <dg =0,419 (5-11)

=2,5x10°m? =0,25cm®>  (5-13)

S

Ham lugng cot thép

w= 2 10006 = 225 %1000 = 0,03% <pipyy = 0,05% (5-14)
bhy, 100%8

Chon thép ¢6 a,=0,283
BG trf $6 5200
Theo phuong canh dai ta bd tri theo ciu tao
+ Tinh c6t thép chiu mdmen Am
M,=90,3 KGm
Ld&p bdo vé a=2 cm
hy=8cm

B =2 03 _0,000< 6z =0,419
R,bh; 14,5x10°x1x0,08

¢ =0,5(1+/1- 2o, ) =0,5(1+/1-2x0,009) = 0,995

M, 90,3
RCh,  225x10° x0,995% 0,08

=5,04x10"°m? =0,5cm?

S

Ham lugng cot thép

w= 2 10006 = — 92 *10006 = 0,0625% >1ii
bh, 100*8

Chon thép ¢8 a=0,503
B& tri ¢p8 s200

Theo phuong canh dai ta bo tri theo ciu tao
1.4. tinh toan 6 san vé sinh O8 ( 1,5x2,1 ) m

a. Kich thuoc so by

ly=1,5-0,3/2-02/2=124m o
SV: Mac Duy Hung 1351040014 Page 17
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
1pb=2,1-0,3/2-02/2 =1,84m

b. Tdi trong

Tinh tai 2,,=480,8 KG/m®

Hoattdi:  P“=150 KG/m?

Taitrong:  P=nP.=1,2x150=180 KG/m®

T4i trong toan phin q=480,8+180 = 660,8KG/m’
¢. Xdc dinh nji luc

Xétt§ s8  r=lo/ly=1,84/1,24 =1,48 < 2 (5-1)

Xem ban chiu udn theo 2 phuong, do yéu cau chdng thim clia san nha

vé sinh va d€ ting d6 an toan thi€t k€& theo sd @4 dan hdi:

Trén sd d0 mdmen dudng theo 2 phuong M, & M, moémen Am M; &

My
M,=m,P; M; = k,P.
M, =m,P; M;; = k,P.
P=1;x1lpxqp

P=1,84 x 1,24 x 660,8 = 1507 kG
Tra bing 1-19 “S4 tay thuc hanh k&t cAu cong trinh” PGS.PTS. Vi
Manh Hung véi 1ip/1;,=1,48 va ndi suy ta co:

V6i md men Am tra sd dd 4 canh ngam ta dugc: k; = 0,0469

k,=0,021
1840
M
M
Mil M2 Mil
g 1 T T M1
MI
M2 )y M2 Mi
M2
S¢ do 4 canh ngam
SV: Mac Duy Hung 1351040014 Page 18

Lép XD1301D



PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
V6i md men duong tra s6 d6 4 canh khép ta dugc: m; = 0,0473
m, = 0,024

1840

M2

S

M2
So d6 4 canh khép
=> M;=0,0473x 1507 =71,28 kGm =7128 KGcm
M; = 0,0469x1507= 70, 67kGm =7067KGcm
M, =0,021 x 1507=31,64kGm =3164 KGcm
My = 0,024 x 1507=36,16kGm =3616 KGcm

1240

d)Tinh todn cot thép:
Chia ban thanh ddi rong 1m dé€ tinh
Ta ¢6 ti€t dién tinh todn : b x h = 100 x 8 (cm)
Gid thi€t ag=2 cm = hy = h- a;=10-2=8cm
* Tinh c6t thép theo phuong 1;: (1,24m)
+ Cot thép duong:

M, _ 728 007< 8z =0,419

Uy = 2 2
R,.b.h; 145.100.8

=>¢ =0,5x[ 1+ J1-2a, ] = 0,996

oM T8 e
R.Ch, ~ 2250.0,996.8
u% = 2 = 0% 46006 0,05% % = 0,05%
100.h, 100.8
SV: Mac Duy Hung 1351040014 Page 19
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
Chon ¢6 = a;= 0,283 cm’. Khodng cdch cot thép:
a,b _0,283.100 _

S = A 04 70cm
—> Chon thép $6a200
+ Cot thép Am:
a, = =107 _ () 007< 6g =0,419

"R bhZ  145.100.87

=>¢ =0,5x[ 1+ I-2a_]=0,996

M, __ 797 _g4em
R.C.h,  2250.0,996.8

2

S

A, 0,993

oo = —

= = 100% = 0,0993% >Lpin% = 0,05%
100.h, 100.10

Chon ¢6 = f, = 0,283 cm”. Khodng cdch cdt thép:

a b 0,283.100
A 0,993

S =

=30,3cm

— Chon thép $6a200
* Tinh c6t thép theo phuong I,: (2,75m)

+Cot thép duong:

iy = = 2o = 0,009< 6y 0419
R,.b.h) 145.100.10

=>¢ =0,5x[ 1+ 1-2a, 1= 0,995

M, __ 12953 6o

T R.Ch, 2250.0,995.10

S

u% = 10@‘}0 = 1006i0 .100% = 0,06% >Umin% = 0,05%
= Chon thép ¢$6a200 ;
+Cot thép am:
g, =M= M08 6097« 6, =0,419

" R,bh?  145.100.10

=>¢ =0,5x[ 1+ f1-2¢, 1 = 0,995

SV: Mac Duy Hung 1351040014 Page 20
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

_ M, _ 14018
R.Ch, ~ 2250.0,995.10

A, 0,63

H% = S —
100.h, 100.10

= 0,63 cm’

S

:100% = 0,063% >Umin% = 0,05%

= Chon thép ¢$6a200

C- TINH TOAN KHUNG TRUC 6

I. X4c dinh tdi trong

1.T4i trong san:

*San binh thudng( san A ): gA:393,28(daN/m2) ;pa=180(dalN)
*San mdi ( san B ): gg=321,8 (daN/mZ) ;pp=180(daN)
*San v€ sinh (san C): gc=480,8 (daN/mz) ;pc=180(daN))
2.Don tdi: So do:

5500 . 5500 . 4200 L 5500 . 5500

N
=
2\

SV: Mac Duy Hung 1351040014 Page 21
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

2.1X4c dinh tinh tdi
2.1.1.X4c dinh tinh tai

a)Luc phin bo

tinh tai phan bd — dan/m

tt Loai tai trong va cach tinh

Két qua

qQi

1 Do trong lugng ban than dam:300x500
G,=2500x0,3x0,5x1,1

412,5

1 Do tai trong tir san O1 truyén vao dudi dang hinh thang
v6i tung do 16n nhat:g, =393,28x(4,2-0,3)=1533,79

déi ra phan bo déu véi k=0,764

1533,79x0,7644

1171,82

2 Do trong lugng tuong xay trén dam cao 3,5-0,6=2,9m
Gt2=514x2.9

1490,6

Cong

3074,92

A4

1 Do trong lugng tuong xay trén dam cao 3,5-0,6=2,9m
co cua
Gt2=514x2,9x0,7

1043,42

2 Do tai trong tir 2san O1 truyén vao dudi dang hinh
thang vé6i tung do 16n nhat:g, =393,28x(4,2-
0,3)=1533,79

d6i ra phan bo déu véi k=0,764
51533,79x0,7644x2

2143,42

Coéng

3186,84

Om

do tai trong mai truyén vao dwéi dang hinh thang
v&i tung d6 Ién nhéat:g,-321,8x(4,2-0,3)
d6i ra phan bb déu v&i k=0,764

958,8

SV: Mac Duy Hung 1351040014
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

b.luc tap chung

e (inh tai tap trung P,.
do trong luong ban than ddm doc 30x50 truyén vao
0,3x0,5x1,1x2500x3=1237,5(daN)
Do trong luong san 04
321,8x(4,2-0,3)x(4,2-0,3)/4=1223,6daN
P,=2461,1daN

o tinh tai tap trung P,
do trong luong ban than dam doc 30x50 truyén vao
0,3x0,5x1,1x2500x3=1237,5(daN)
Do trong luong 2 6 san vao
2x1223,6=2447,2daN
P,=3684,7daN

o tinh tai tap trung P,
Do trong luong san 04
321,8x(4,2-0,3)x(4,2-0,3)/4=1223,6daN
do trong luong ban than dim doc 30x50 truyén vao
0,3x0,5x1,1x2500x3=1237,5(daN)
P,=2461,1daN

o tinh tai tap trung P,
Do trong luong san mai
321,8x(4,2-0,3)x(4,2-0,3)/4=1223,6daN
Do trong lwong 2 6 san truyén vao
2x1223,6=2447,2daN
2.2.2.X4ic dinh hoat tai:

a)Luc tap trung:

*Luc tap trung P,:
P, = 180x(4,2-0,3)x(4,2-0,3)/4=2737,8daN

*Luc tap trung P,:
P, =240x(4,2-0,3)x(1,5-0,22)=1198,08

SV: Mac Duy Hung 1351040014
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*Luc tap trung P; :
P, =180x(4,2-0,3)x(4,2-0,3)/4=2737,8daN

*Luc tap trung Ps:
Py=97,5x(4,2-0,3)x(4,2-0,3)/4=370,074daN

b.Luc phin bd:

*Luc phan bd q; :

q; = 180x(4,2-0,3)=702daN/m
quy ddi hé s6 k=0,764
q, = 702x0,764=536,33daN/m

*Lufc phan bd qp:
Q=q
3. Xac dinh tai trong gi6 tac dung vao khung Ko6:

3.1) Pdc diém cong trinh:

+ Cong trinh duoc thiét ké véi cac cau kién chiu luc chinh la khung
cting, Hé khung — 16i két hop cung tham gia chiu luc theo so do khung
giing thong qua vai trd ciing tuyét doi trong mat phiang ngang ctia san (8
=15cm).

+ Dé don gian cho tinh todn va thién vé an toan ta coi tai trong
ngang chi c¢6 khung chiu, va cac khung chiu tai trong ngang theo dién
chiu tai.

3.2) Xdc dinh tdi trong gio tdc dung lén cong trinh:

+ Theo TCVN 2737 - 1995 thanh phan dong cua tai trong gi6 phai dugc ké
dén khi tinh todn cong trinh thap tru, cdc nha nhiéu ting cao hon 40m va ti s6 do
cao trén bé rong H/B > 1,5

+ Cong trinh ¢6 chiéu cao H =33m

— Vay theo TCVN 2737-1995 ta chi phai tinh dén thanh phan finh cla tai
trong gio.

Gi4 tri ctia thanh phan tinh tai trong gi6 tai di€ém c6 do cao Z so v6i moc
chuén tic dung lén 1m?bé mat thang ditng clia cong trinh dugc x4c dinh theo
cong thuc sau:

W=n.W,K.c.B

SV: Mac Duy Hung 1351040014 Page 24
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Trong do :

+n: hé s6 vuot tain = 1,2
+ W,: gi4 tri ap luc gi6 & do cao 10 m so véi cot chudn clia mat dat 1ay theo
ban do phan ving gié TCVN 2737-95. Véi cong trinh nay & Ha Noi thudc viing
gi6 I dia hinh B: W, = 95 KG/m" .
+ k: Hé s6 tinh dén su thay déi 4p luc gi6 theo do cao va dang dia hinh.
+ B: Bé mat hing gio
+ c: Hé so khi dong 1ay phu thudc vao hinh dang cua cong trinh.
Theo TCVN 2737-95, ta 1ay:
- phia gi6 day ldy ¢ = +0,8.
- phia gi6 hut 1ay ¢ = -0,6.

BANG TINH TOAN HE SO K
Tang H tang (m) Z (m) k
1 4,5 4,5 0,86
2 3,5 8 0,947
3 3,5 11,5 1,018
4 3,5 15 1,07
5 3,5 18,5 1,107
6 3,5 22 1,139
7 3,5 25,5 1,169
8 3,5 29 1,206
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BANG TINH TOAN TAI TRONG GIO

Tang | H Z k W, n |B(m) C, | C, qd(dan/m)hh(dan/m)
(m) | (m)
1 4,5 4,5 08 95| 1,2 |42 08| 0,6 329 247
2 3,5 8 0947 |95 1,242 |08 0,6 236 272
3 35 | 11,5 | 1,018 |95 | 1,2 | 42 | 0,8 | 0,6 389 292
+ 3,5 15 1,07 95| 1,2 |42 081 0,6 409 307
5 3,5 | 185 | 1,107 |95 | 1,2 | 42 | 0,8 | 0,6 424 318
6 3,5 22 11,139 19512 | 42 |08 | 0,6 436 327
7 35 [ 255 | 1,169 |95 | 1,2 | 42 | 0,8 | 0,6 447 335
8 3,5 29 11,206 19512 | 42|08 |06 461 346

Tai trong gi6 trén mai qui vé luc tap trung & dau cot S, S, véi k = 1,379

tri 80 S tinh theo cong thiic S = W;nkchB
Si=95x1,2x1,379x4x0,8x4,2=2112,8danm)
S,=95x1,2x1,379x4x0,6x4,2=1584,6(danm)

II-Tinh néi luvc(Dung Sap 2000)

*K&t qud tinh todn xem:

-Phu lucl: Bdng két qud noi luc

-Phu luc2: Biéu dé noi lyc

*Bang t6 hop noi luc(Tinh bing excel)

*X4c dinh cot thép .

Cot thép dam cot A-II ¢6 :R=R,=280MPa=28KN/cm>
— Er =0,623 ; o = 0,429
1.Tinh cot thép cho dam sé 50 (D1-30x60):

1.1.Tinh c6t thép doc:

a.Tinh tiét dién tai mit cit I-1:

SV: Mac Duy Hung 1351040014
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PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI
Chiu momen dm,cdnh chit T ndm trong viing chiu kéo.Tién hanh tinh todn theo tiét
dién hinh chit nhdt kich thuoc b;.=300,h;,.=600 (mm)

S6 ligu: M= -1441548.910daN.cm

Gié thiét a = 6cm=h,=hy.-a=60-4 =56 cm.

; M 14415 o
Tinh o, = > = >=0,105 < ag = Dat cot don.
R,.b.h, 1,45.25.56
A = M
= MTR.Ch,
‘= 1+ ;-Zocm _ 1+ «/1—22.0,105 _0.944
R &: 9,73 cm’
28.0,944.56

Ki€m tra ham lugng c6t thép:

A, 9,73

p= 100% = ———.100% = 0,579%
30.56

lona = E R0 100%= 0,623. 222 100 = 3,226%
R 280

= Upin= 0,05 < 1 =0,1,39 % < oy = 3,226%
= Ham lugng c6t thép hop 1y
Chon 4918 = A, hon =10,18 cm’
10,18-9,73

=4,4% € (-3+5)
10,18

S

Tinh to :
t, = (300-50-4.18)/2 =89 mm > 3cm(t/m)

a=apt O - 3 155~ 34mm <ae

=40mm ===> thda min
3 3
A= aApyt @ max + E =2,5+2+ E =6 = agt =6cm

— Bai todn thién vé an toan

b.Tinh tiét dién tai mit cit I1-11:

Cdnh chit T ndm trong ving nén.Tinh todn c6t thép theo tiét dién chit T
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*Tinh gia tri Sy cia cdnh chit T:

L) _L(5_0.25)-2375m
2° 2

1 1
Si< S gld = 6.5 =0,833m = chon S¢=0,375m = by =b+2.S;=1m

6.n, =6.0,1=0,6m

L

Co M =659341.520N.cm

Gia thiéta=4 cm =h,=hy.- a =50 — 4 = 46 cm.

Gié tri momen qua mép canh
h, 10
M; = Ry,.be.he(h, — ?) =1,45.100.10.(46 — ?) = 5945000 N.m

= M >M = 659341.520N.cm

— Tinh theo tiét dién hen be.h = 100 x 500

. M 6593 . A
Tinh o, = 5 = >=0,014 < g = Dat cot don.
R,.b;.h, 1,45.100.46

A M
AT RCh,
147120, 1+1-2.0,014
¢ = - =0,99
2 2
4811 ,
=t _42cem
28.0,99.46

Ki€m tra ham lugng cdt thép:

As 100% = 22 100% = 0.013%
30.46

h = on.

tona = £ R0 100%= 0,623. 222 100 = 3,226%
R 280

= Umin= 0,05 < 1= 0,013 % < Huna = 3,226%

= Ham lugng cot thép hgp 1y
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Chon 2¢16 = A, hon =4,02 cm®

4,02
Tinh t; :
t,=250-500-2.16

=168 mm = 16,8 cm > 3cm(t/m)

6 max 16

A= ap,+ =25+ 7=3,3 <ay =4cm

— Bai todn thién vé an toan

¢.Tinh tiét dién tai mat cit ITI-I11:

Chiu momen dm,cdnh chit T ndm trong viing chiu kéo.Tién hanh tinh todn theo tiét
dién hinh chit nhdt kich thudc b;.=300,h;,.=600 (mm)
S6 liéu: M= -1441632.230N.cm

Gié thiét a = 6cm =h,= hy. - a = 60 — 4= 56 cm.

; M 14416 g
Tinh o, = 5 = >=0,105 < ag = Dat cot don.
R,.b.h, 1,45.30.56
A< M
= AT R.Ch,
. E@ 1+ 1/1—22.0,105 0944
¢ = &z 9,73 cm’
28.0,944.56

Kiém tra hAm lugng cot thép:

A, 9,73

p= 100% = ———.100% = 1,52%
b.h, 30.56

Honas = Er b 100%= 0,623. 222 100 = 3,226%
R, 280

S

— Ui = 0,05 < 1= 1,52 % < {pay = 3,226%
= Ham lugng c6t thép hop 1y
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Chon 4918 = A, hon =10,18 cm’
10,18-9,73

= AA,=——=4,4% €(3+5)
10,78
Tinh to :
(= 250-50-4.16
o 3

=45,33mm =4,53 cm > 3cm(t/m)

A= abv+6?max+g =2,5+1,6+§ =5,6 > a, =6cm

— Bai toan thién vé an toan.
1.2.Tinh cét dai.
Luc cit 16n nhét tai g61 12 : Quae= -11921.843daN=119,21KN

Kiém tra diéu kién han ché:
Ko.Rp.b.hy=10,35.1,45.30.56 = 852,60kN > Q,,,x=119,21 KN
=>Khong bi pha hoai trén ti€t dién nghiéng

Kiém tra kha ning chiu lyc cia betong:
K;.Rpi.b.hy=0,6.0,105.30.56=105,84 KN < Q.= 119,21 KN
= Viy tiét dién khong du kha ning chiu cit, phai tinh cbt dai.

Gia thiét ding thép ¢8 (f;=0,503 cm?), n=2.

Khoang cdch giita cdc cot dai theo tinh todn:

8.R,,.b.n’ 8.0,105.30.56°
utt:st.n.fd.%:22,5.2.0,503. 119 212 =125,8 cm
Khoang céch giita cdc cot dai 1on nhét:
y _15.R,..b.n} 1,5.0,105.30.56° 194
mex Q 11921 T Tmeem
Khoang céch giita cdc cot dai phai thoa mén diéu kién:
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U,.,=124,2cm

u< <%:§:150m

u,=125,8cm

Vay chon thép dai : $8a200
Kiém tra diéu kién:
R,,-n.f, 22,5.2.0,503
WETUT 15

=1,13 KN/cm

Qu= y/8:Rybh,20, = +/8.0,105.30.56°.1,13 = 298,8 KN.

Vay Qg > Qmax = khong can phai tinh cdt xién
= B tri $8a200
1.3.Tinh c6t treo.

Tai vi tri cia dam phu ta phai dat cot treo dé ting kha nang chéng cat cho dam.

Diing dai ¢8, 2 nhanh nhu thép dai dé 1am cbt treo

I:treo: Q =—119,21 =5,29 sz
R, 225

Sb daila : 529 =5,2 dai

odaila : 2.0,503— ,2 dai

Chon sd dai treo 6 dai, dit mdi bén cach mép dam phu 3 dai trong doan.
hl = hdc - hdp = 60-50=10 cm
Khoéang &ch cbt treo mdi bén 1a: 10.3=30 cm.

2 Tinh c6t thép cot s6 1: (300x400)

2.1.Tinh c6t thép doc:

a.Tinh vé6i cip ndilwe:  |M| _va N,

C6: M =756102.93daN.cm
N =-174513.69daN

. M 756102.93
Tacé:e;=—7T=——=43cm
N 174513.69
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1 1

—— |l =—=.4500=7,5mm
e, > 600 600

ih = i.450 =15mm

30 30

Két ciu siéu tinh = e, = max(eze,) = €; = 4,3cm.
Gia thiéta = a’ = 4cm = h, = 40-4 =36 cm.
l, = y.1=0,7.450 = 315 cm (Khung nhiéu tang nhiéu nhip == > y=0,7 )
315

b 20595503
h 45

=> khong can phdi tinh uén doc n=>n=1
h 40

Tacé:e=n.eo+5-a=4,3+7 -4 =20,3 cm.

Ta cé: x; = N _ 174513 =40,11cm

Rob 14530

28> =8 cm ;
Er-ho =0,593.36 = 21,34 cm
= X1 > &r.h,
= nén léch tim bé
X4c dinh x theo phuong phap ding dan:
40,11

N(e+X21- j 1745,13(20,3+ -36)
y ~8,48

°" Ry.(h,-a) 28.(36-4)

{N+2RSC.A*S[1_2 -1H.ho
R

Rb'b'ho+M

R

X=

|:1745,l3+2.28.8,48.(1 01593 -1j:|.36
= : =30,3 cm?

1.45.30.36+ 228848
1-0.593
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N.e-Rb.b.x.(ho-X)
2

A=A’ =
S8 R.(h,-a)

1745,13.20,3-1,45.30.32,10(36- 32,10

j =17,96cm?
28.(36-4)

b.Tinh véi cip ndilwe:  |N| _va M,

C6: M =-920856.61daN.cm
N =-264953.92daN
. M 920856.61
Tacé:e; =

N~ 26495392

iICK = i.4500 =7,5mm
) 600 600

=3,4cmcm

-

i h = i.450 =15mm
(30 30

K¢ét cau siéu tinh = e, = max(ej;e,) = e, = 1,5 cm.

Gia thiéta = a’ = 4cm = h, = 40-4 = 36¢cm.

l, = y.1=0,7.450 = 315 cm (Khung nhiéu tang nhiéu nhip == > y=0,7 )

315 . .
:>1H°= 5 =7< 8 =» khong can phdi tinh uén docn=>n=1

) h 40
Taco:e=ne,+5-a=134+ — -4=194 cm.

2
Ta cé: x; = N = 2649.53 =60,9 cm
Ry.b  145.30
22’ =8 cm

Er-h, =0,593.36 = 21,34 cm = x; > Eg.h, = nén I€ch tim bé
Xéc dinh x theo phuong phap ding dan:

N (e+);1-hoj 2649, 53(19,4+ 00,9 -41)
‘= - —42,7

g =

Re..(h,-a) 28.(36-4)
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iz, alln
R

X= =
R, .b.h,+ 2RsAs

R

1

1-0,593 '1]}'36
228.0617 =29,67 cm

1-0,593

N.e-Rb.b.x.(ho-Xj
2

Rs.(h,-a)

{2649,53+2.28.26,17.(

1,45.30.36+

A=A’ =

37,53

3422,78.26,11-1,45.40.37,53(46-

= 2 j =15,67cm’
28.(41-4)

c.Tinh véi cdp noi luc €O epay:

Trung vdi cdp 1
Két Luén: Lay A, = 17,96 cm®
Kiém Tra 2 gi4 tri :

CA+A, 219,88
M on. 4041

.100=2,42 %

1
A= . < Agn (r =0,288b ; v6i Ot nha Agy,=120)
1 4,5
< ’ =39,06 < Agr=120

T770,288b " 0.288.0.4
T gid tri \ ta tra bdang 5.1(BTCT) = Uyin=0,2%

= W= 0,2%= Hi> tmin

=>Ham lugng cot thép trong cdt thda man

— Chon 2¢25va 2022 ¢6 A, = 17,42 cm?

= Agcnon = 19,63 cm®

L AAL = 19,63-19,88 — 1 27% (ym)
19,63
SV: Mac Duy Hung 1351040014 Page 35

Lép XD1301D



PE TAI : CHUNG CU THANH HUNG-MY DINH-TU LIEM-HA NOI

t, = 400_5:_ 425 _ 83,33 mm =8,33 cm > 5cm (t/m)

2.2.Tinh cét dai.

-Véi két cau binh thudng khoang cdch cot thép dai trong toan bo cot la:
*23<0 D min=15%25=375mm(trong dé o;=15-vi 1,<0,03)
*24<400mm = Chon ag= 300mm
-Tai vi tri viing ndi cot thép ta chon khoang céch dai:
a4<10D 4ocmin=10x16=160mm
Chon ag=150 mm(Trong doan ndi budc phdi cé it nhdt 4 cét dai)
= Chon @8a150 & dau va cudi cot &8S200 & giira cot.
D.TINH TOAN CAU THANG B0
1. S6 liéu dau vao
Cong trinh gdm 3 thang bd & 3 don nguyén khac nhau chay sudt tir ting 1 d&€n mdi.
Ta ti€n hanh tinh todn vdi thang bd T1 (don nguyén 1) cda ting dién hinh 13 ting 2.
1.1. Vat liéu st dung
Bétong B20 : Ry =11,5 MPa, Ry,= 0,9 MPa
C6t thép nhém CI : R, =225 MPa , Ry, = 225 MPa.

1.2. CAu tao cau thang
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I T "
‘ |
‘ ‘ BAN THANG i ‘ ‘ o
| ‘ | E
‘ ! BAN cmfui NGHi ‘ !
‘ ‘ BAN CHIEU T01 pimer |3 CONTHANE DAMCN ‘ ‘ oo
| ikl ) b ‘L | ==
‘ ‘ ’GUNTHANE oA CN ‘ ‘ > |
S DAM CN
I | | ‘ I I ~
.l : | i
| — — 4 -
‘ ‘ ‘ BAN THANG ‘ ©
I | i
= ————— ¢

Miit bing két cau thang bo tang 2

Cau thang 13 cAu thang hai v& dang ban. Chiéu cao tang dién hinh Ia 3,5m.

Chon sd bo bé day ban thang 12 hy = 10cm.

Bac thang dudc x4y bing gach. Kich thudc mot bac thang: Chiéu dai 1 =
1425mm; chiéu cao h = 150mm; Chiéu rong b = 250mm. Pdm bdo cho viéc thoat
ngudi va di lai thudn ti€n.

Tir k&t cAu clia cAu thang ta dua ra s liéu tinh todn nhu sau:

- G6c nghiéng clia bdn thang so véi phuong nim ngang:

tga=£=0,63a=30,9°
2,5

- Chiéu dai theo phuong nghiéng cia thang:
1=2,5/c0s830,9=2,91m
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1.2.1 Xac dinh tai trong tac dung lén ban thang va chi€u nghi

Tdi trong tdc dung lén ban chiéu nghi

Tinh tdi tdc dung 1én ban chi€u nghi

o Chiéu Y Hé s6 | Taitrong Tong
Caclop X 3 .. , .
day (m) | (daN/m”) | vugt tai tinh toan cong
L6p Granitd 0.015 2000 1.1 33
Lép vira trat 0.015 1800 1.2 324
372.8
Bdn bé tdong cdt thép 0.1 2500 1.1 275
Vira trat 0.015 1800 1.2 324

Hoat ti tiéu chudn p, = 300 daN/m2
Hoat tai tinh todn py = 1,2 x 300 = 360 daN/m2
Téng t3i tic dung 1én 1m bé rong ban chi€u nghi:
q = pu+ g« = (372,8+360).1 = 732,8 daN/m
1.2.2Tai trong tdc dung lén bdn thang
Ban thang: P3i trong lugng ban thin cdc bac thang thanh bin tuong duong c6

chiéu cao:

h, =$: 0, ?bh _ 0,5.8:23.;),15 _0.06m
Tinh tai tic dung l1én ban thang
Cic 16p (\?hié\u Y 3 Hé s(); . T’ﬁi tr(_)flg Téng
day (m) | (daN/m”) | vugt tai | tinh todn cong
L6p Granitd 0.015 2000 1.1 33
Lép vira trat 0.015 1800 1.2 32.4
Gach thé 0.07 1800 1.1 138.6 556,4
Ban bé tong cot thép 0.1 2500 1.1 275
Vira trat 0.015 1800 1.2 32.4
Hoat t3i : : Hoat t3i tiéu chuan p, = 300 daN/m2
Hoat tai tinh todn p, = 1.2 x 300 = 360 daN/m2
SV: Mac Duy Hung 1351040014 Page 2
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Tong tdi tic dung 1én 1m bé rong ban thang:

q =Ppu + g« = (556,44360) x1 =916,4 daN/m

2Tinh toan ban thang
2.1S0 do tinh va néi luc ban cdu thang
Pé tinh todn nodi luc va bo tri cot thép cho ban thang, ta gid thi€t cit mot

ddi bdn cé bé rong 1m theo phuong doc. Vi bdn thang khong c6 cdn thang , ta
coi bdn thang nhu mot dam don gidn ké 1én hai dim (chi€u nghi va chi€u t6i).

Chuyén vé tdi phan bd déu c6 phuong vudng géc vdi truc clia ban thang.

Ju = ¢.COS

Gid tri m6 men tai gitta ban thang:

M = G 12 qgcosal? 916,4.c0s30,9°.2,91°
8 8 8

+6.15:L_
q=916,4 Kg/m

=832,34Kgm

|

_J;t.so

.,I- 2500 .,I-

f

M=832,34 Kgm
S¢ do tinh todn ban cau thang
2.2Tinh toan, bé tri cot thép ban thang
Tinh todn nhu ciu kién chiu udn cé ti€t dién :
Chiéu rong : b= 100cm
Chiéu cao:h=10cm
Chiéu day 16p bdo vé 12 2cm.
Chiéu cao 1am viéc hy= 10 — 2= 8 cm

Tinh todn dién tich c&t thép chiu mémen M = 832,34 KGm

M 832,34.10?
o _

. = —=0,089 < ag = 0,412
R,bh? ~ 145.100.8
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=> ¢ =051+ 1-2¢, ) =0,953

M 832,34.10°
R.¢h,  2250.0,953.8

A = = 4,85 cm®

Chon 10982100 c6 A, = 5,03 cm”.

Cot ngang cia ban thang chon theo ciu tao $8a200

O hai g6i dung thép $8a200 d€ chiu mdmen Am da bd qua. Chiéu dai doan cot
thép mii nay la 1,5m.
3Tinh todn ban chi€u nghi:

3.1Kich thuéc cua 6 ban
| 4900 L

DAM 220X300

Kich thuéc ban chi€u nghi

Kich thudc tinh todn cua 6 ban 1a:

l; = 1,39m
lp=4,2-0,22=3,98m
2z 2 ~. |2 3,98 , 2z d . A
Xéttiso: r= m = 139 = 2,86 > 2 = tinh todn nhu ban loai dam
1 ’

3.2 Toan cot thép
Cit 1 dii ban rong b=1m theo phuong canh ngin dé€ tinh todn.
s6 dd tinh
- Tinh véi dai ban rdng 1m— q, =732,8 (daN/m).

2 2
:>Mg= gxI _ 732,8x1,39

. = 176,9(daN.m) = 17690 (daN.cm)

Ta c6 ti€t dién tinh todn : bx h = 100 x 10 (cm)
Gia thlét ap= 2cm=> h() = hb' 210:10-2:8 (Cm)

a=—M = 0 019< 0p=0418
R, xbxh; 145x100x8
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=>( = 0,5x[ 1+ JI-2c, ] =0,99

L A-_ M 1769
" Rx¢xh,  2250x0,99x8

=0,99 (cm?)

- Ki€m tra hAm lugng cot thép :

W= A 099
100xh, 100x8

«100% = 0,12% >Lmin% = 0,05%

Chon ¢8 = a,= 0,503 cm®. Khodng cdch c6t thép:

_ 8 xb 0,503x100

A 0.99 =50(cm)

=> Chon thép $85200 ¢6 A, = bxsas _ 1002% 503

g, xl,  916,4x1,425
2 2

=2,515 (cm® )

4.Tinh con thang C,va C,
4.1.S¢ d@b tinh:

4.2.Xac dinh tai trong:

= 652,93(daN / m)

-Do bin chuyén vao:

-Do trong lugng ban than con:
Betong: b, x h, x 2.5=0,15 x 0,3 x 2500 x 1,1 = 123,75(daN/m)
Phan trat: (b. + h.) x 2 x 0,015 x 1800 x 1,3

=(0,15+0,3) x2x 0,015 x 1800 x 1,3 =31,59
(daN/m)

-Do trong lugng lan can tay vin: 40 (daN/m).
:>T6ng tdi trong : q. = 652,93+123,75+31,59+40= 848,27 (daN/m)
= T4i trong vudng géc v4i con gy udn :

qc* = (. x cosa = 848,27x c0s30,9 = 727,87 (daN/m).
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4.3.Xac dinh noi luc:

q. %12 727,87.2,91°

M, = - =770,45(daNm)
0. - qc;'c _ 727’827'2'91 — 1059, 05(daN)

4.4.Tinh cot thé p:M=770,45 dNm

*Cot thép chiu luc:
Gi4 thi€t a =4cm=h, =30 -4 =26 cm.

M 770,45.107
R,b.h? ~ 1451526

M 1+\/1-20,, J1-2.0,
A = L= + a :1+ 1 20052:0,973
R,.C.h, 2 2

- 77045 — 135 em?
2250.0,973.26

Tinh o, =

=0,052 < ag = Dit cot don.

Kiém tra ham lugng cot thép:

A, 1,35

W= 100% = ——.100% = 0.34%
15.26

Moy = gR% 100%= 0,623. % 100 = 3,226%

S

= Umin= 0,05 < = 0,34 % < ppmax = 3,226% = Ham lugng cdt thép hgp
1yChon 114 = As.chon =1,54 cm2

14
att=2,5+ 2 =3,2cm = Bai todn thién vé an toan

*Pit thép cidu tao 1014

*Tinh cot dai:

Luc cit 16n nha't tai g61 12 : Qua= 1059,05 daN

Ki€m tra diéu kién han ché:
K,.Ry.b.hy=0,35.1,45.10.26 = 13195 daN > Q,,..=1059,05 daN
=»Khong bi phd hoai trén ti€t dién nghiéng

Kiém tra kh3 ning chiu lyc cia betong:
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K;.Ry.b.hy=0,6.0,105.10.26=1638 daN > Q.= 1059,05 daN

= Vay tiét dién di khd niing chiu cit =» Khong phai tinh c6t dai.
Ta dit cot dai ciu tao $6a250
5.Tinh toiAn dam chi€u nghi
Kich thudc 220x300
5.1.S¢ d6 tinh

So dd tinh cda dam chi€u nghi 12 dim don gidn 1 nhip chiu luc tic dung cla

ban thang va ban chi€u nghi truyén vao, tdc dung clia trong lugng ban than

f—
PE o
g
S 2 3
= 5 >
4
rg o
>
1610 2500

' ' |
S¢ do truyén tii dim chi€u nghi
T4i phan bd déu trén dim chi€u nghi 1a:
q = 372,8.(1-2.p*+p>) =350,43dan.m
Véi B =1,/21,=1,425/2.3,98 = 0,18
tai trong ban than q,=1,1.2500.0,22.(0,3-0,1)=121dan
Phan trat: (bey + hen) % 2 x 0,015 x 1800 x 1,3
=(0,22 +0,3) x 2x 0,015 x 1800 x 1,3 = 36,504
(daN/m)
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q=350,43+121+36,504=507,93(daN/m)

*Lafc tap trung: Do 2 con truyén vao: Pl:%.q*c.lC =%.727,87.2,91=1059,05 daN

Do trong long c6n thang P2 :%.q C.IC=%.195, 34.2,91=284,22 daN

P=1343,27daN
Gi4 tri md men 16n nhi't trén dim chi€u nghi 1a :
M =2517,77daNm
Luc cdt 16n nhi't trong dam:
Q =1848,66daN
5.2.Tinh toan, bd tri cot thép ddm chi€u nghi
5.2.1Tinh todn cot doc
DAm c6 tiét dién b x h =22 x 30cm
Chiéu day 16p bdo vé 1a 4cm.
Chiéu cao 1am viéc hy =30 — 4=26 cm
Tinh todn dién tich c&t thép chiu mémen M = 2517,77 daN

ay =M _ BT 116< o = 0,412
R b1 145.22.26
=> =051+ 1-2a, ) = 0938

M 251777
R.ch,  2250.0,938.26

=458 cm”

A =

Chon 2¢18 A, = 5,09cm”
Cot thép chiu mémen 4m chon theo ciu tao 1a 2¢14
5.2.2Tinh todn cét ngang
D& dim bdo bé tdng khong bi pha hoai trén ti€t dién nghiéng theo Gng suit
nén chinh can phai thod méin diéu kién:
Quax< ko.Rp.b.hy
Trong d6 : ko: hé sd, v6i bé tdng B25 thi ko= 0,35
V& phdi: VP =0,35.145.22.26 = 29029 daN
Qumax = 1848,66 daN < 29029 daN = thod man diéu kién.
Pé dim bdo bé tong di khd ning chiu cit dudi tic dung clia @ng suit
nghiéng:
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Quax< 0,6.Rp.b.hg
1848,66 daN< 0,6.1,05.22.26= 3603daN

Nhu vay bé tdng di khd niing chiu cit dudi tdc dung ciia ¢ng sudt nghiéng. Ta
khong can phdi tinh todn cot dai.
Chon thép dai ciu tao ¢6a250

E- TINH TOAN MONG COC EP

II. Khii quét vé coc ép:

Coc ép bétong cot thép chi y&u d€ thi€t k& cho cdc cong trinh dan dung va cong
nghiép. Viéc xdy dung nha cao ting trong diéu kién xay chen & thanh phd ta hién
nay thi kh3 ning st dung coc ép 13 khd phd bi€n. Sau day 1a nhitng uu, khuyét
di€m cla méng coc ép bétdong cdt thép.

1. Uu di€m:

Coc ép ¢6 kha ning chiu tdi trong 16n. Coc ép hién nay dung véi tiét dién tir
20x20 dé&n 35x35 thi c¢6 thé ha coc d&€n do sidu 30-40m. Luc ép tdi da cla mdy ép
hi€n nay c6 thé dat t6i 220T.

Khong giy ra ti€ng on, chin dong dé€n cong trinh 14n cin nhu gidi phdp coc déng,
thich hgp cho trong diéu kién xdy chen nhu thanh phd ta hién nay.

Gid thanh ré hon so véi cdc gidi phdp méng coc khéc.

Co6ng nghé thi cong khong doi hdi ky thuét cao.

2. Nhuge diém:

Trong diéu kién dia chat gip cdc 16p cat c6 chiéu day 16n, cic 16p dat laterit
nim xem ké& hodc c6 chuéng ngai vat, khi d6 viéc ha coc gidp nhiéu khé khin, lic
d6 stc chiu tdi cla coc cling bi han ché do ti€t dién coc, chiéu dai coc khong ¢
kh4 ning mé rong va phat tri€n (do thi€t bi thi cong coc). Do vay néu cong trinh c6
s6 tAng 16n hon 12 ting va dia chit khong tot thi gidi phdp coc ép khé thuc hién

dudc.
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Nhu viy véi diéu kién dia chi't va s& ting clia cong trinh ndy em chon gidi phép

mong coc ép bétong cdt thép.

I11. Thiét k&€ méng truc 6 :

1. Chon vét liéu va két ciu coc:

-Chon coc BTCT ti€t dién 35x35cm
= Dién tich ti€t dién coc 1a F, =35x35=1225cm’.
-Coc cdm siu vao 16p dat thit 3
=> Chiéu siu coc 24m+0,5m miii coc = Chia lam 3 doan
Coc,mdi doan dai 8m ndi biing han bin ma
-Duy ki€n diit c6t thép doc chiu luc trong coc 1a 4¢16 c6 dién tich cot thép Ia:

A =8,044cm’.

2. Lua chon chiéu siu dit dai coc:

Chiéu siu chdn dai thda man diéu kién:H > 0,7h,,
Trong do: hminztg(450—(p/2) %

+¢,y: G6c ndi ma st va trong lugng thé tich dat tir ddy dai trd 1én

+>Q: Tdng tai trong nim ngang 16n nhi't trong s6 cic cot truc 7

= 2Q=Qmax=42,39 KN (Gi4 tri Qmax ti td hdp theo cip noi luc 16n nhat-phan ti
2)

+b: Canh clia ddy dai 14y theo phuong thing géc v6i luc ngang.Chon b=1,5m

hpmin=tg(45°- 2,45 ) 43,54 =2,01 m
2 "\14,5x1,5

H > 0,7h,;,=0,7x2,01=1,407m

=> Chiéu sdu dit dai coc 1a H=2m. Khi d6 coc sé& dit trong dat 16p 1

o A oA oA A ~ N g <
3. Kiém tra diéu kién van chuyén va cau lap dung coc:

SV: Mac Duy Hung 1351040014 Page 10
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Toan bd cong trinh st dung 1 loai coc 35x35¢cm, chiéu dai mdi coc L=8m.

Tai trong bdn thin gy rala: q=ny.F, =11.2,5.0,1225=0,34T /m (n:Hé s6 dong )

—

4—0207Le—+ 2000 #—0,207Le—4
q
N ZaN

e Me Meqy

S

Mnh

Hinh 9: So d6 cau lidp coc

. ~ A ~
a)Khi cau vin chuyén coc:

Khi van chuyén coc diing 2 méc treo vdi khodng ciach 2 doan diu 1a
a=0,207.L. = 1,7m va doan gitta 1a: b=L.-2a=8-2.1,7 =4,6 m
P& dim bio diéu kién chiu luc t6t nhat thi:

_ga® 03417

M., =M, >

=0,49T.m

Ki€m tra cdt thép trong coc khi chiu uén As =4,02cm?

Ta c6: M =R_.As.0,9.(h, —a’) = 28.4,02.0,9(35—3) = 3241, 73KN.cm=3,24 T.m
Nhan thdy: M =3,24T.m>0,49T.m

Vi coc thi€t k€ 4¢416hoan toan dat yéu cau khi cdu van chuyén

b)Khi ciu lip coc:

SV: Mac Duy Hung 1351040014 Page 11
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!

+—0294Lc—+ C ,;

LA T

R
W

Mnh
So d6 1ap dung coc

Khi ldp coc dung méc treo véi khodng cdch doan diu 1a
a=0,294.L. = 2,4m va doan giita 1a: c=L.-2a=8-2.2,4 =32 m
P& dim bio diéu kién tot nhat thi:

2 2
M, =M _9a :0,34.2,4

. ~0,98Tm
2

Ki€m tra c6t thép trong coc khi chiu uén As = 4,02cm?

Ta c6: M =R_.As.0,9.(h —a) = 28.4,02.0,9(35—3) = 3241, 73KN.cm =3,24 T.m
Nhan thdy: M =3,24T.m>0,98T.m

Véi coc thi€t k€ 4¢16hoan toan dat yéu cau khi cdu van chuyén

v 2, A
¢)Kiém tra méc cau:

Khi cdu ldp thi tdi trong ban than coc: P, =ngql, =11.0,34.8=2,992T .

ngl? 110,348

Khi dyng ldp: Py =2 (,-a) 2(8-2.4)

=2,14T

N&u diing thép 816(As =4,02) d€ ciu lip va dung lip, khi d6 ndi luc cda thép la:

P, =2,992T

N =R,.As=28.2,01=5,628T >
P, =2,14T

SV: Mac Duy Hung 1351040014 Page 12
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Viy, ding méc cdu 816 hoan toan dat yéu cau.

4.X4dc dinh sitc chiu tdi cia coc:

4.1. X4c dinh siic chiu tdi cia coc theo vit liéu lam coc:

Stic chiu tai cia coc theo vat liéu lam coc duge xdc dinh theo c6ng thiic:
P,=¢(RF +R,.A), trong do:

¢ : hé s6 udn doc (Khi méng coc dai thip,khdng xuyén qua than bin ¢=1)
F,:Dién tich ti€t dién betong = (35x35)-8,044 = 1216,956 cm?

= P, =1(1,45.1216,956 + 28.8,044) =1989,82KN =199T

4.2.X4c dinh theo két qua thi nghiém xuyén tinh CPT:

X4c dinh theo cong thuc:
P

—_on

®=5.3

Trong do: Pep=Q; +Q,
+Q, :Sttc chdng cuc han & mit bén coc Q, =u. Zq—cf.li
ai

Tra bang:

(m) | (T/m?%)

1 11,4 60 30

2 2 90 30

3 10,6 350 40

(o ; q¢i Tra PLO7 sdch cd hoc dat-Hé sd K, va a;)
u: Chu vi ti€t dién coc-u=0,35.4=1,4m

60.1,4 90.2 350.10,6
+ +

= Q,=14.
Q ( 30 30

)=169,225 T

+Q, : Strc chdng cyc han & miii xuyén.Cong thire:Qp= K. .Fc.qc
Tra bang loai dat dudi miii coc ==> K, =0,45

> Q, =0,45.0,35°.250=13,78 T
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>p, = 13,78 ;1569, 225 =732 T

Vay stic chiu tai cho phép cta coc:

P =min(Py; ; P4, )=73,2( T) d€ tinh todn méng

5. Tinh todn chi ti€t méng coc cot 6

5.1. T4i trong:

Theo k&t qua noi lyc khung truc 11,sau khi t6 hdp nhitng ndi luc nguy hi€m nhit ta

Q" = 0,054T
Q! =0,124T
c6 cdc gid tri noi luc dé tinh todn chi ti€t méng M,: < NJ = 240,97
M = 0,2336T.m
M =0,181T.m

5.2. Xac dinh s¢ bd kich thudc dai coc:

Theo mit biing bd tri dai coc thi khodng cdch 3d=3x0,35=1,05m thi ¢ng suit

P 73,2

= _=66,39T /m’
(3d)?  (3x0,35)

trung binh dugi d€ dai sé la: o, =

Dién tich ddy dai coc dugc xdc dinh so by nhu sau:

it
Ny,  240,9 _3.86m’

Fs = =
sb O-tb_j/tb'h 66,39—22 =4’2m

Trong luong so bo dai va dit phi trén dai coc dugc xdc dinh nhu sau:

N =1,1.Fg.ve.h=1,1.3,86.2.2 =12,804T —18.48

5.3. X4c dinh s6 luong coc cho 1 méng:

tt
S6 lugng coc dugc tinh theo cong thic sau: n, > ﬁ%(6=1,1+1,5==> chon B=1,2)

tt

> o5 209

3.2 =43

Nhu vay ta chon 5 coc bd tri cho méng 6
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5.4. Cau tao va tinh toin chiéu cao dai coc:

-B& tri coc theo mang & c& ==> Khodng cdch giita cdc coc 1a:1 canh a

>3d=3x0,35=1,05m chon 1,1m.1 canh b>2,6d=2,6.0,35=0,91m.Chon 1m

-Khodng cdch tir tim coc cho t6i mép ngoai dai coc 1a 0,7d=0,7x0,35=0,245m, 14y
chdn 0,25m. Khi d6 dién tich that ciia dai coc1a: 2m x 2m.
-Chiéu cao t8i thi€u cia dai coc dude xdc dinh nhu sau: hy=h +h,, trong d6:

hy: chiéu cao dai coc.

h; :Chiéu siu coc ngam vao ddi.Pdu coc ngam vao dai 1 doan bdng neo cot
thép.Véi thép tron =200=20.16=320==> Chon =40cm.Dé tao lén lién két citng
nguoi ta dap vé bé téng ddu coc cho chia ¢t thép ra.Sau dé ngam phan dau coc
chua bi phd bé tong vao dai 1 khodng 15+20 cm =» Chon h; =15cm

h,: Chiéu cao lam viéc clia dai dudc xdc dinh theo diéu kién coc khong choc thling
dai.Theo kinh nghiém thi chiéu cao lam viéc clia dai coc h, = 3d ==> chon h, =115
cm

= Viy h= 15+115 =130cm

Vi ddu coc nim trong pham vi hinh thap ép 16m cho nén khong cin phii ki€m tra
cdc diéu kién vé khd ning choc thlng.
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e \)\\
S| 45 45
8 - ~ ,J:: ;:

d
z
L2

h

5.5. Ki€m tra tinh todn luc tdc dung 1én coc:

max

Cong thuc ki€m tra tinh todn: P; +qc < P

+qc :Trong lugng ban than coc(24m): q. =F.L..y.n=0,35.0,35.24.2,5.1,1=8,085 T

tt

it it it
Ny + Ny +Mx Yi _|_My X

n, & o &
iZ:l: Yi ;Xi

+P;:Luc tdc dung vio mdi coc:P; =

M" :Momen tinh todn tai d& dai

M" = M! +Qy .hg = 0,2336+0,054.1,3=0,304 T.m
M"= M| +Qy .hs=0,181+0,124.1,3=0,342 T.m

X; :Khodng cach tir tim coc i t6i truc dai
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Trong lugng tinh todn thuc t€ cla dai va dit rén dai:
N =n.Fq"hye=1,1.2,5.2,7).2.2=29,7 T

K&t qua P; tinh todn trong bang bén:

Coc | Xm)[Ym) P (D
1 1,1 | 1 50,118
2 L1 | 1 54,274
3 1,1 | -1 49,122
4 1,1 | -1 47,966
5 0 |0 54,12

T bing ==> P, oy =54,274 T
P; min=47,966T >0 ==> Khong can ki€m tra diéu kién chdng nhd
PN qe< P ==> 54274 +8,085262,359 T< P =732 T

Vi tdi trong tdc dung Ién coc nhd hon sifc chiu tdi tinh todn cla coc, vi vay thiét k&
coc nhu trén 1a hgp ly.

5.6. Ki€m tra sic chiu tai ciia nén duéi dau coc

Pé liin ciia méng coc ma sdt la dé niun ciia dat nén dudi diu coc.D lin dé la do
lin ciia méng khoi quy udc abed

biéu kién:Mudn cé do liin ciia mong coc & trong gidi han cho phép thi vng sudt tiéu
chudn dudi dday mong o phdi nhé hon dp luc tiéu chudn(Cuong dé tinh todn) ciia
ddt nén dudi day méng quy udc Ry,

ot <12R,

) P I '«
Méng chiu tdi 1éch tim:4{ 0. =0

oy <R,
) . N tc M tc
a)Ap lyc ti€u chudn tai ddy mong khoi quy u6c: stc a4 " au
R, W
min qu
NtC+NtC MtC+MtC
tc  _ 0 abcd + 0 abcd
Gmax = o
. F W
min qu

(N(t;;& M;E: Lan luot 13 trong luong tiéu chudn v momen tiéu chudn tai ddy

moéng khoi quy udc )

Q" = 0,054T Q" =0,047T
Q) =0,124T Q¥ =0,108T
Ny =240,9T n=1,15 ===> {Ng =209,478T
M} =0,2336T.m M =0,203T.m
M =0,181T.m M® =0,157T.m
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t ‘A g P A P
* Na%cd :Trong lugng ti€u chuan mong khoi quy udc:

N:t:)cd =Ng + Z Nid + Z N?

+ N :Trong lugng dai va dét trén dai quy udc

N(?(;J = 7tbthu
Fqu =AMBM

Ay ; By: Canh méng khéi quy udc Ay = By =A+2.H.tg%

o 2oh 24511,4+12,21.2+11,19.10,6 .

Y73 24

( @;:G6c ma sdt trong clia mdi 16p dat )
—=>Ay=By=1,242.(24-0,4).tg7,12=7,1m
==> F,,=7,12.7,12=50,69 m’

==>N¥=2.2.50,69=202,78T

d C

zéﬁﬁl Z E Zr A = = =

700

Y/ Y/ \(
£ 11,/ -
B/ W
/N ﬂ\4
T /b Ll EVIEAY
- - 4 SN
| \
\
|
“ e
| L \
ALLT] EW ~
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+ Z NiOI :Téng trong lugng dat dudi ddy dai coc quy uéc:
Z Nid =Z Fqu _ZFcoc 'yihi
=[50,69-4.0,35.0,35.(24-0,4)].[1,45.(12-1)+1,87.2+1,56.10,6]=1626,84T
+Z N: :Trong lugng coc dudi ddy dai quy udc:

SINE = 7> F. =2.[4.0,35.0,35.(24-0,4)|=11,564T
> NtC

abc

q =202,78 + 1626,84 + 11,564 = 1841,184 T
*M ;i)cd : Momen tiéu chuan méng khdi quy uéc:

ME  =Q®.(H +h,)=3.42.(23,6+1,3)=85407 T.m
*W:Momen chdng udn ciia mit phing ddy méng khdi quy udc

2 3
w="Bu 7L 5965
6 6
o _158+1841184 4,09+85,407

max 50,69 59,65
o =37,94 T/m?
b)Ap luc tiéu chuin trung binh tai ddy méng khdi quy udc:

tc tc
ttt;: — Gmﬂx—% =39,44 T/m?>
2

Vay: o =40,94 T/m*

¢)Ap luc tiéu chuan(Hay cudng do tinh todn) ctia dit nén dudi ddymoéng khdi quy
ugc:

R =% 1.1AB,, ., +1.1B.H,, 7, +3DC

qu
tc

e m;m,:Cédc hé s6 phu thudc tinh chdt dat nén va tinh chat k&t cAu cong trinh
2 2 A A N A ml = 1’ 2
Tra bang6.2(Méngé&tang ham nha cao tang)
m,=1
e K. .:Hé s6 do tin cdy.K =1 vi cdc chi tiéu cd 1i dit 1dy theo s6 liéu thi nghiém
truc ti€p doi v6i dat
e ABD :Hé s6 tra bdng 6.1(M6ng&tang him nha cao tang)

A=0,23
Go6c ma sdt trong 16p dat thi 3 ¢6 @=11°19|B =1,9
D = 4,41

e 7, :Dung trong clia dit duéi ddy méng khdi quy wdc : ¥, =1,56 T/m’

}/;l :Dung trong trung binh clia cdc 16p dat tir ddy méng khoi quy udc trd 1€n
. Yyh  156.10,6+18,7.2+14,5.11, 4.
Yu = Zhi L = Y
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e C:Luycdinh 16p dit dudi diy méng khéi quy udc : C=2,13 T/m>

=2 R, :% 1,1.0,23.7,1.1,56 +1,1.1,9.25,6.1,534 +3.4,41.2,13 =135,67 T/m’

Tmax <1,2Ry, 40,94 <1,2.135,67 =162,8
onin 20 & 437,94>0 => Thdéa min cic diéu kien=>Tu d6
ol <R, 39,44 <135,67

kiém tra @6 lin cia nén dudi méng khdi quy udc

.f{) A e yd ’
5.7. Kiém tra do lin cia méng coc ép:

Chia di't nén dudi ddy méng khdi quy udc thanh cdc 16p phin td ¢é chiéu day bing
nhau(<0,25By=0,25.7,1=1,775)Chon =1,02m

Ap luc do trong lugng ban than dat tai diy kh6i méng quy udc:

Zy, =[1,45.(12-1)+1,87.2+1,56.10,6]=36,226 T/m>

Ap lyc gay lin tai ddy khéi méng quy uéc:
O' (72 0 _(7 — 0,,=39,44-36,226= 3,214 T/m*
Gidi han nén 14y t6i d6 sdu ma &ng suit gy lin 14y bing 20% ng suit ban than:
c? <0.20,
= 3,214 < 0,2.36,226=7,245 =» nén ngay dudi mili coc da thda min
Cong thic tinh lan:
n n
S= Z S, = 2 g odh
i= i= 0i
e [;:Hé sd ké dén nd hong,1ay bing 0,8
e E, :Modun bi€n dang ciia mdi 16p dat: Ey; =a;. q
0 day chi tinh 16p dat dudi miii coc(Lp 3)Vay E, =350.6=2100 T/m*

(9, 14y & phan tinh CPT ; o; bdng tra cd hoc dit Chon o; =6 )
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e 03 :Ap lyc gay lin tai 16p phan (6 thif i
ol =0 K,
K, :Hé s6 tra bdng
Vi nén ngay tai du6i méng khdi quy u6c thda min diéu kién o <0.20,,

0,8.3,214.
§=— oo

=0,123 cm <S,, =8cm
2100

( Sgn: PO lin giGi han tuyét doi cho phép )

Vay méng thi€t k€ thda min yéu cau vé do lin

5.8. Tinh todn ki€m tra dé bén dai coc:

Vi dau coc nim trong pham vi hinh thdp ép 16m cho nén khong cin phai ki€m tra
cdc diéu kién vé khd ning choc thing(Hinh vé& trong 5.4)

5.9. Tinh toan cot thép dit cho méng:

Cot thép dugc bd tri trong méng dé chiu momen udn do dp luc phdn luc ciia dat
nén gay ra.Khi tinh momen ngudi ta quan niém cdnh méng nhu nhitng cdngson
dugc ngdm vao cdc ti€t dién di qua chan cot
a)Tinh ¢4t thép theo phuong canh ngin:
Momen tai mép cOt theo mat ngam I-1
M, => P =r.(R+R)

=0.55.(54,274+54,122)=59,61 T.m

MI~I

A=09R N

97,5564

- =2,005.10" m*=20,05cm?
0,9.28000.1,15

0>12

biéu kién:
a<250

Chon thép ¢18 (fa =2,545 cm?)

Sé thanh: n=ﬁ=m=8,l
f. 2,545
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=» Chon9 thanh

Khodng cach:
a=0=28, 2700-2.150 o) o0 505
n-1 14-1

chon a=25 cm

)Tinh cot thép theo phuong canh dai:

Momen tai mép cOt theo mat ngam II-11

M= Zri'pi = rz-(Ps + P4)
=0,55.(54,122+53,966)=59,44 T.m

A =M o 8047 5 00510° m2=20,5 cm?
0,0R.h, _ 0,9.28000.115
N .. 10212 ) 5
bicu kién: Chon thép ¢18 (f, =2,545 cm”)
a<250
S6 thanh: n="s1_ 29,838 =8,1 =» Chon 9 thanh
f. 2,545
_b-2a, 2500-2.150

Khodng cich: a =200mm =225cm

n-1 12-1

6. Tinh to4n chi ti€t méng 2
6.1. Tai trong: Theo két qua ndi luc khung truc 7,sau khi t hdp nhitng noi luc
nguy hi€m nhdt ta c6 cdc gid tri noi luc d€ tinh todn chi ti€t méng M,:
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Qt =4,1T
N& = 264,153T
MY =1,512T.m

6.2. Xac dinh s¢ b kich thuéc dai coc:
Theo miit bing bd tri dai coc thi khodng cdch 3d=3x0,35=1,05m thi ¢ng suit
P 732
(3d)?  (3x0,35)?
Dién tich ddy dai coc dugc xdc dinh so by nhu sau:
N, 264,153
o, —75h 66,39-2.2
Trong lugng so bo dai va dit phi trén dai coc dugc xdc dinh nhu sau:
N =1,1.Fg.ye.-h=11.4,233.2.2=18,63T
6.3. X4c dinh sé luvgng coc cho 1 méng:

trung binh dudi d€ dai sé la: o, = =66,39T / m?

Fyp= =4,233m°

tt
S6 lugng coc dugc tinh theo cong thic sau: n, > ﬂ%(B:1,1+1,5:z> chon B=1,5)
tt

o> »15,204158
73,2
Nhu vay ta chon 6 coc bd tri cho méng 2
6.4. CAu tao va tinh todn chiéu cao dai coc:

54

-Khoang cédch giita cac coc la =3d =3x0,35=1,05m ==> Chon 1,1m

-Khodng céch tir tim coc cho t6i mép ngoai dai coc 1a 0,7d=0,7x0,35=0,245m, 13y
chdn 0,25m. Khi d6 dién tich that cda dai coc 1a: 2,7mx1,6m.

-Chiéu cao t8i thi€u cia dai coc dude xdc dinh nhu sau: hy=h, +h,, trong d6:

hy: chiéu cao dai coc.

h, :Chiéu siu coc ngam vao dai.Pdu coc ngam vao dai 1 doan bdng neo cot
thép.Vdi thép tron =200=20.16=320==> Chon =40cm.Dé tao lén lién két ciing
nguoi ta ddp vé bé tong dau coc cho chia cét thép ra.Sau dé ngam phdn ddu coc
chua bi phd bé téng vao dai 1 khodng 15+20 cm =» Chon h; =15¢cm

h,: Chiéu cao lam viéc clia dai dudc xdc dinh theo diéu kién coc khong choc thiing
dai.Theo kinh nghiém thi chiéu cao 1am viéc clia dai coc h, > 3d ==> chon h, =115
cm

= Viy h= 15+115 =130cm

Vi diu coc nim trong pham vi hinh thdp ép 16m cho nén khdng cin phai ki€m tra
cdc di€u kién vé kha niing choc thiing.
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6.5. Ki€m tra tinh to4n luc tdc dung 1én coc:
Cong thitc ki€m tra tinh todn: P;"+qc < P

+qc :Trong lugng ban than coc(24m): q.=F.L..y.n=0,35.0,35.24.2,5.1,1=8,085 T
NSNS MU
+

n, ixiz
i=1

+P;:Luc tdc dung vio mdi coc:P; =

M" :Momen tinh todn tai d& dai

M"= M +Qj .hg = 1,152+4,1.1,3=6,482 T.m

X; :Khodng cach tir tim coc i t6i truc dai
Trong lugng tinh todn thuc t&€ cla dai va dat trén dai:
N 4, =n.Fa"h.yp=1,1.(2,7.1,6).2.2=19,008 T

K&t qua P; tinh todn trong bing bén:

Coc| X; X (m) | Pi(T)
(m)
1 -1,1 1,21 36,884
2 0 0 41,194
3 1,1 1,21 48,503
4 1,1 1,21 48,503
5 0 0 39,194
6 -1,1 1,21 45,884
D X7=4,84

Tu bang ==> P; ., =48,503 T

P; min=36,884 T > 0 ==> Khong can ki€m tra diéu kién chong nhd

P ==>48,503 + 8,085=56,588 T< P =732T

Vi tdi trong tdc dung 1én coc nhd hon stc chiu tdi tinh todn cia coc, vi vay thi€t k&
coc nhu trén 1a hgp ly.

6.6. Ki€m tra siic chiu tai cia nén duéi dau coc

Pimax +qc <
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D¢ liin ciia méng coc ma sdt la dj nun ciia ddt nén dudi dau coc.Dé lin dé la do
lin ciia méng khoi quy udc abed

biéu kién:Mudn cé do liin ciia mong coc & trong gidi han cho phép thi ving sudt tiéu
chudn dudi dday moéng o phdi nhé hon dp luc tiéu chudn(Cuong dé tinh todn) ciia
dat nén dudi day méng quy udc Ry

(6 <1,2R,
Méng chiu tdi léch tim:§ o >0
oy <R,
tc tc
a)Ap luc tiéu chuén tai diy méng khdi quy udc: Grtrfax = I;qu + I\\//I\7u
min qu

tc tc tc tc
O_tc — I\IO + Nabcd + M 0 + M abcd
e F W

min qu

(N(t;;& M;E: LAn lugt 13 trong lugng tiéu chuidn vd momen tiéu chudn tai ddy

moéng khdi quy udc )

Q, =417 ‘© = 4,715T
N =264,153T n=1,15 ===> {N® =303,78T
MY =1512T.m M =1,739T.m

t ‘A R 2 A 4
* Na(f)cd :Trong lugng ti€u chuan méng khoi quy udc:

tc qu d c
Nabcd =N +z N; +Z N;
+ N :Trong lugng dai va dt trén dai quy udc

N((jqc;J = 7/tbthu
Fqu =AM.BM

Ay ; By Canh méng khoi quy ude

By = B+2.H.tg% . Ay =A+2.H.tg%

o 20N 24511,4+12,21.2+11,19.10,6
> 24
( @;:G6c ma sdt trong clia mdi 16p dat )
==>Ay=2,7+2.(24-0,4).tg7,12=8,596 m  ==>By=1,6+2.(24-0,4).tg7,12=7,496 m
==> F,,=7.496.8,596=64,44 m* ==>NJ/=2.2. 64,44 =257, 74 T

=7,12
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o /4 o Sl
a JaR - -\
/ \

)rgwflllllmmuu \\wi
) min AxB Omin

Amx Bm

+ Z NiOI :Téng trong lugng di't dusi ddy dai coc quy udc:
Z Nid =Z Fou _Z Foc 7N
=[64,44 -6.0,35.0,35.(24-0,4)].[1,45.(12-1)+1,87.2+1,56.10,6]=1706,03 T
+Z N: :Trong lugng coc duéi ddy dai quy uéc:
> NF =7,.> F, =2.06.0,35.0,35.(24-0,4)1=34,692 T
> N;f)cd =257,74 + 1706,03 + 34,692 = 1998,462 T
*M ;i)cd : Momen tiéu chuin méng khdi quy uéc:
MY =QF.(H +h,)=4,715.23,6+1,3)=117,4 T.m
*W:Momen chdng uén clia mit phing ddy méng khdi quy udc

2 2
We AwéBM _8,596.7,496° o 5

Vay: O_rt]cq:ax _ 303, 786214958, 462 +L 732;1517, 4 =37.207 T/m’

O =34,247 T/m’
b)Ap luc tiéu chuin trung binh tai diy méng khdi quy udc:
tc tc
O + 0,
o= — MmN _35 797 T/m’
¢)Ap lyc tiéu chuan(Hay cudng do tinh todn) clia dat nén dudi ddymoéng khdi quy
ugc:

R, ="M 3 1AB, 5, +1.1B.H, 5, +3DC

tc
e m;m,:Cédc hé s6 phu thudc tinh chdt ddt nén va tinh chit k&t cdu cong trinh
) . A R R R m =12
Tra bang6.2(Mong&ting ham nha cao tang) 1
m, =

qu
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e K. .:Hé s6 do tin cay.K, =1 vi cdc chi tiéu cd 1i dat 18y theo s liéu thi nghiém

truc tiép doi véi dat
e ABD :Hé s6 tra bidng 6.1(M6ng&tang him nha cao ting)

A=0,23
Go6c ma sdt trong 16p dat thit 3 ¢6 @=11°19|B =1,9
D=4,41

e 7, :Dung trong clia di't dudi ddy méng khdi quy udc : y,, =1,56 T/m’

}/;l :Dung trong trung binh cia cdc 16p dat tir ddy méng khéi quy udc trd 1én
. Y.nh 156.10,6+18,7.2+14,5.11,4.

= =1,534 T/m’
7 zhi L o
e C:Luycdinh 16p di't dusi ddy méng khdi quy wdc : C=2,13 T/m?
=2 R, =%. 1,1.0,23.7,1.1,56+1,1.1,9.25,6.1,534 + 3.4,41.2,13 =135,67 T/m?
O <1,2Ry, 37,207 <1,2.135,67 =162,8
ol > © 134,247>0 => Thdéa min cdc di€u kién=>Tu dé
ot <R, 35,727 <135,67

ki€m tra d9 1dn ca nén dusi méng khdi quy udc

6.7. Kiém tra do lin ctia méng coc ép:

Chia dat nén dudi ddy méng khdi quy udc thanh cdc I6p phin t6 ¢6 chi€u day bing
nhau(<0,25B=0,25.7,1=1,775)Chon =1,02m

Ap lyc do trong lugng ban than dat tai diy khdi méng quy uéc:

Op= D 70 =[1,45.(12-1)+1,87.2+1,56.10,6]=36,226 T/m’
i=1

Ap lyc gay lin tai ddy khéi méng quy uéc:

c%=0?, =0} —0,,=35727 -36,226=-0,45 < 0 T/m’
Viy méng thi€t ké thda man yéu cau vé do lin
6.8. Tinh to4n kiém tra d6 bén dai coc:Vi diu coc nim trong pham vi hinh thdp
ép 16m cho nén khong cin phdi ki€m tra ciac diéu kién vé khi ning choc
thing(Hinh v€& trong 5.4)
6.9. Tinh todn c6t thép dit cho méng:
Cot thép dugc bo tri trong méng d€ chiu momen udn do dp luc phan luyc cia dat
nén giy ra.Khi tinh momen ngudi ta quan niém cdnh méng nhu nhitng cdngson

dudc ngdm vao cdc ti€t dién di qua chan cot

a)Tinh c6t thép theo phuong canh dai:
Momen tai mép cOt theo midt ngam I-1
M, = Zrupu =I’1.(P3 + P4)
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=0,9.(48,503+48,503)=87,305 T.m

— M -1
A= 0,9.R. h,
= 81305 341210 m?®=30.12 cm?
0,9.28000.1,15
(o212
biéu kién:
a<250
Chon thép 418 (fa =2,54 cm”)
S thanh: n="5:=3%12_1} ¢ 3 Chon 12 thanh
f. 2,54
Khodng cich:
a= P23, 270022150 510000 m=20cm

n-1 12-1

b)Tinh c6t thép theo phueng canh dai:
Momen tai mép cdt theo mat ngam II-1I
M,y =D 6P =6(P+P,+PR,)
=0,35.(45,884+47,194+48,503)=49,553 T.m

M,, _ 49,553

- - =1,71.10° m*=17,1 cm?
0,9R.h,  0,9.28000.1,15

A

02>12

o < 250 Chon thép 418 (fa =2,54 cm®)

biéu kién:{
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i’i =6,5 =» Chon 7 thanh

S& thanh: n=%=
_b-2a, 1600-2.150

Khoang cich: a = =216,66 mm =220 cm
n-1 7-1

7. Lua chon chiéu siu dit dai coc:

Chiéu siu chdn dai thda min diéu kién:H > 0,7h,y,
Trong d6: hy=tg(45°-¢/2) %

+¢,y: G6c ndi ma sdt va trong lugng thé tich dat tir ddy dai tré 1én

+>Q: Tdng tai trong nim ngang 16n nha't trong s6 cic cot truc 7

= ¥Q=Qmax=42,39 KN (Gi4 tri Qmax tif t6 hdp theo cip noi luc 16n nha't-phan ti
2)

+b: Canh clia ddy dai 14y theo phuong thing géc v6i luc ngang.Chon b=1,5m

by te(ds?- 2498 [ 4354 5 01
2 '\14.5x15

H > 0,7h,;,=0,7x2,01=1,407m

=> Chiéu sdu dit dai coc 1a H=2m. Khi d6 coc sé& dit trong dat 16p 1

o« N o A A A ~ N g <
8. Kiém tra diéu kién van chuyén va cau lap dung coc:

Toan bd cong trinh sit dung 1 loai coc 35x35¢cm, chiéu dai mdi coc L=8m.

Tai trong bdn thin gy rala: q=ny.F, =11.2,5.0,1225=0,34T /m (n:Hé s6 dong )
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Hinh 9: So d6 cau lidp coc

. ~ A ~
a)Khi cau vin chuyén coc:

Khi van chuyén coc diing 2 méc treo vdi khoang cdch 2 doan diu 1a
a=0,207.L. = 1,7m va doan gitta 1a: b=L.-2a=8-2.1,7 =4,6 m
P& dim bio diéu kién chiu luc t6t nhat thi:

ga® 0,34.1,7°
g 2 -

M, =M =0,49T.m

Ki€m tra cdt thép trong coc khi chiu uén As = 4,02cm?

Ta c6: M =R_.As.0,9.(h, —a’) = 28.4,02.0,9(35—3) = 3241, 73KN.cm=3,24 T.m
Nhan thdy: M =3,24T.m>0,49T.m

Véi coc thi€t k€ 4¢16hoan toan dat yéu cau khi cdu van chuyén

b)Khi ciu lip coc:
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!

+—0294Lc—+ C ,;

LA T

R
W

Mnh
So d6 1ap dung coc

Khi ldp coc dung méc treo véi khodng cdch doan diu 1a
a=0,294.L. = 2,4m va doan giita 1a: c=L.-2a=8-2.2,4 =32 m

P& dim bio diéu kién tot nha't thi:

2 2
M. =M _9a 20,34.2,4

. ~0,98T.m
2

Ki€m tra cdt thép trong coc khi chiu uén As = 4,02cm?

Ta c6: M =R_.As.0,9.(h —a) = 28.4,02.0,9(35—3) = 3241, 73KN.cm =3,24 T.m
Nhan thdy: M =3,24T.m>0,98T.m

Véi coc thi€t k€ 4¢16hoan toan dat yéu cau khi cdu van chuyén

o« A , A
¢)Kiém tra moc cau:

Khi cdu ldp thi tdi trong ban than coc: P, =ngl, =11.0,34.8=2,992T .

ngl? 110,348
2.(,—a) 2(8-2,4)

Khi dung ldp: P, = 2,147

Néu ding thép 016(As =4,02) d€ ciu lip va dung lip, khi d6 ndi luc clia thép 1a:

P, =2,992T

N =R.As=2,8.2,01=5628T >
P, =2,14T

Viy, ding méc cdu 816 hoan toan dat yéu cau.
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