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CHUONG 1: TONG QUAN CONG TRINH

PHAN 1

KIEN TRUC
DU AN
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CHUONG 1: TONG QUAN CONG TRINH

CHUONG 1. TONG QUAN CONG TRINH
1.1. GIOI THIEU DU AN
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Hinh 1-1: Phéi canh téng thé mit bang téng thé dw an SSG Tower

Toa lac ngay 2 mat tién duong Hoang Hoa Tham va Tran Vin Danh —
SACOMREAL c6 gia ban khoang 1,68 ty/can cho cin 2 phong nga nén rat phi hop
VGi nhu cau an cu cua cac gia dinh tré, ciing nhu nhu cau dau tu sinh loi cua gidi dia

bc. Véi chinh sach thanh toan linh hoat, hd tro 14i suat vay, Sacomreal tao moi hd tro
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CHUONG 1: TONG QUAN CONG TRINH

can thiét dé khach hang dé dang s¢ hitu can ho Sacomreal. Hon thé nita, phuc vu cho
nhu cau “mua dé ¢ ngay”, Sacomreal khong chi cam két hoan thién dy an dung tién do
ma con con trang bi goi ndi that cao cap cho cin ho: tu bép, ké bép, mat bp twong bép
bang kinh, bép gas, may hat mui. ..

Sacomreal c6 tong dién tich 1231 m2, mat do xay dung khoang 40% gom 1
block cin ho cao 16 tang, két hop véi 2 ting ham. Dy &n c6 tong cong 106 cin ho,
trong d6 c6 103 can 1-2 phong ngu, 2 shophouse va 1 cdn penthouse. Dién tich can ho
kha da dang, tir 46 - 64 - 129 m2 v&i day du céc tién ich noi khu nhu phong tap gym,
spa, nha tré, shophouse, hé thong an ninh toa nha 24/24, thang may trang bi thé ti,
sanh cho sang trong. .. s& mang dén cudc séng hién dai, tién nghi cho cu dan. Bén canh
d6, Sacomreal nam lién k& Carillon Apartment nén duoc thira huéng toan bo nhitng
tién ich ma khu dan cu nay mang lai. Vi phong cach thiét ké tan dung téi da khong
gian va sy chiam chut trong tirng chi tiét, mdi can ho déu toét 1én vé ning dong phu

hop véi cac gia dinh tré.
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Hinh 1-2: Phéi canh téng thé mit bang téng thé dw &n Sacomreal Tower
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CHUONG 1: TONG QUAN CONG TRINH

1.2. VITRI DU AN

Du &n c6 3 mat tiép giap duong noi khu tiép can duy an:

Phia Tay: Giap duong Tran Vin Danh

Phia Bong: Giap duong Hoang Hoa Tham

Phia Bic: Giap duong Nguyén Hién Lé

Phia Nam: Giap khu dan cu hién hiru

Vi tri xay dung nam trén truc duong nhua hién hiru véi 16 gidi 1a 10m va 14m

déu két ndi véi dudong Hoang Hoa Tham nén dé dang lién hé véi cac khu vuc lan can
cling nhu cac khu vuc chtrc ning trong quan Tan Binh. Tir dy 4n c6 thé dé dang di ra
duong Cong Hoa 1a truc duong chinh cua quan Tan Binh dé két ndi véi cac Quan,
Huyén khac, vé trung tdm Thanh phé H6 Chi Minh chi 20 phat theo truc duong
Nguyén Vian Trdi, Nam Ky Khoi Nghia. Chung cu Sacomreal di vé san bay Tan Son
Nhét chi mat chua dén 10 phuit.

SAN BAY
TAN SON NHAT

171C Hoang Hoa Tham ‘,-’/

T —

NEUTEN oEN

\lén Ph ,‘

Hinh 1-3: Vi tri dw an Sacomreal
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CHUONG 1: TONG QUAN CONG TRINH

1.3. KIEN TRUC DU AN

1.3.1. Phdi canh cong trinh

Hinh 1-5: Mt bing ting ham 2

VO QUOC KHANG - 15149022 Trang5



TONG QUAN CONG TRINH

CHUONG 1I:

Hinh 1-7: M3t bang tang trét
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CHUONG 1: TONG QUAN CONG TRINH
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Hinh 1-9: Mit bing ting mai
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CHUONG 1: TONG QUAN CONG TRINH

1.3.2. Mit bing phéi canh

L S
'J;i(ﬁ jﬂ] :ﬁ

KEY PLAN

CANH( A

Hinh 1-10: Cin hd 1 phong ngi A tang dién hinh.

r:q EHi]l gﬁy

mm“.

KEY PLAN

CAN HQ B’

Hinh 1-11: Cin hd 2 phong ngia B1’ ting dién hinh.
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CHUONG 1: TONG QUAN CONG TRINH

l SEE m:"
'U[ﬁ_iw}cu:'

KEY PLAN

CAN HQ B4

Hinh 1-12: Cin h$ 2 phong ngi B4’ tang dién hinh.

CAN HQ PENTHOUSE

Hinh 1-13: Can hg PENHOUSE.

VO QUOC KHANG - 15149022 Trang 9



CHUONG 1: TONG QUAN CONG TRINH

1.3.3. Phéi canh ndi thit cin hd

. /

Hinh 1-14: Phong khach cin hg Carillon 3
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CHUONG 1: TONG QUAN CONG TRINH

Hinh 1-15: Phong ngi cian ho Carillon 3
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CHUONG 1: TONG QUAN CONG TRINH

Hinh 1-16: Phong ngu céan h Carillon 3

A

[
x

Hinh 1-17: Bép va phong &n ciin h$ Carillon 3
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CHUONG 1: TONG QUAN CONG TRINH

Hinh 1-18: Toan canh phong in va phong khach.

1.4. QUY MO DU AN
Bang 1-1: Chi tiéu quy hoach kién tric cong trinh

1 Dién tich khu dat xay dung du an 1312m?2
2 Dién tich chiém dat xay dung 582.5m2
3 Mat d¢ xay dung 44.4%
4 S6 ham 2 —2000m?
5 S can ho 98 Can ho
5 Shophouse
1 Can ho ap mai (Penhouse)

Cu dan Carillon 3 s& thoai mai tan huang khdng chi khdng gian séng ma con
duoc bao vé bai hé thdng an ninh théng minh, quan Iy toan bo tir bén trong ngdi nha
dén bén ngoai khu vuc — ca vé phong chéng toi pham, thién tai hay chay no. Du 1a &
tang nao, cin ho nao trong 2 block nha cua cin ho Carillon 3, cac cu dan déu nhan

duoc dudng truyén tot nhat cua truyén hinh cap, ADSL tbc do cao.

VO QUOC KHANG - 15149022 Trang 13



CHUONG 1: TONG QUAN CONG TRINH

1.5. PANH GIA PIEU KIEN TU NHIEN

1.5.1. NHIET PO
Nhiét ¢6 khdng khi anh huong truc tiép dén qua trinh chuyén hoa va phat tan

cac chat 6 nhidm trong khi quyén. Nhiét do khong khi cang cao thi téc d6 cac phan
ing hda hoc xay ra cang nhanh va thoi gian luu tdn cac chat & nhiém cang nho. Su
bién thién gié tri nhiét do s& anh huong dén quéa trinh phét tan bui va khi thai, dén qué
trinh trao d6i nhiét cua co thé va sirc khoé nguai lao dong.

1.5.2. PO AM

D6 am khong khi 16n tao diéu kién cho cac vi sinh vat phat tan vao khéng khi

phat trién nhanh chong, lan truyén va chuyén héa cac chat & nhidm trong khéng khi
gay 6 nhiém moi truong va 1a yéu té vi khi hau anh huong dén stc khoe. Do am tuong
d6i cua khong khi binh quan/nam 79,5%; binh quan mua mua 80% Va tri s6 cao tuyét
d6i téi 100%; binh quan mua khd 74,5% va mic thap tuyét déi xubng toi 20%.

1.5.3. CHE PO MUA

C6 2 mua rd rét trong nim: mia mua bat dau tir thang 5 dén thang 10 va mia

kho bat dau tir thang 11 dén thang 4 nam sau. Luong mua cao, binh quan/nim 1.949
mm. S6 ngay mua trung binh/nam 1a 159 ngay. Khoang 90% luong mua hang nim tap
trung vao cac thang mua mua tir thang 5 dén thang 11; trong d6 hai thang 6 va 9
thudng c6 lwong mua cao nhat. Cac thang 1,2,3 mua rét it, lugng mua khong dang ké.
1.5.4. CHE PO GIO

Ché do gi6 gop phan quan trong trong qué trinh phat tan va lan truyén cac chat

énhiém trong khi quyén, van tc gié cang I6n thi kha nang lan truyén bui va céc chat
6nhiém cang xa, vi vay lam gia ting kha ning pha lodng céc chat 6 nhiém trong
khi.Thanh phé H6 Chi Minh ¢6 hai hudng gi6 chinh va chu yéu la gié6 mia Tay —Tay
Nam va Bic — Dong Béc. Gi6 Tay — Tay Nam tir An D6 Duong théi vao trong mua
mua, khoang tir thang 6 dén thang 10, tbc d6 trung binh 3,6m/s va gi6 thdi manh
nhatvao thang 8, toc do trung binh 4,5 m/s. Gi6 Bic — Dong BAc tir bién Pong thoi vao
trongmua khé, khoang tir thang 11 dén thang 2, tbc do trung binh 2,4 m/s. Ngoai ra c6
gi6 tinphong, huéng Nam - Dong Nam, khoang tir thang 3 dén thang 5 toc do trung
binh 3,7m

VO QUOC KHANG - 15149022 14



CHUONG 1: TONG QUAN CONG TRINH

1.6. GIAI PHAP KY THUAT

1.6.1. Giai phap kién truc:

H¢ thong dién:

Cung cap cho cong trinh nhan tir hé théng dién chung cua mang ludi ¢ong trinh
thong qua phong may dién. Toan b duong day dién duoc dan di toan bo cong trinh
thong qua mang ludi dién noi b di 4m tudng (duoc tién hanh trong luc thi céng). He
théng cép dién chinh duogc di trong hop ki thuat ludn trong gain dién dam bao khdng
bi am w6t va dé dang sira chita. Ngoai ra con c6 may phat dién dy phong duogc dit dudi
tang ham dé phat cho cong trinh phong su c6 mat dién.

Hé thong nwéc:

Cong trinh st dung ngudn nude duogc ldy tir hé théng cap nude cua TP.HS Chi
Minh chira nuéc ¢ ting ham. Hé thdng bom nuéc cho cong trinh dugc thiét ké ty dong
hoan toan dé dam bao nudc du dé cung cap cho sinh hoat va phong chay chira chay.
Nudc thai duoc bé tri tai tang ham 2 cua cong trinh va day vao hé théng thoat nudc
chung cua khu vuec.

Hé thong chiéu sang:

Puoc thiét ké riéng tirng khu tdy thudc vao chic ning riéng cua céc khu, bd tri
hai hoa phu hop vai kién trdc cua cac khu khac nhau.

Pa s6 c4c tang déu duoc chiéu sang ty nhién théng qua cac giéng troi, cia kinh, ...
Han ché str dung cac loai dén day toc nung ndng. Riéng khu vuc bén ngoai chung cu
sir dung dén cao ap halogen hoic sodium loai chdng tham.

Hé thong théng gio:

Cong trinh nam trong trung tam thanh phd, bi han ché nhiéu boi cac cong trinh
bén canh nén dién tich trdng cdy xanh xung quanh chung cu ting cuong, thuan loi cho
viéc don gid, tao mdi trrong xanh mat mé cho dan cu tai day. Ngoai ra chung cu s€
duogc trang bi hé thong diéu hoa nhiét do gilp hé thong thong gié cong trinh duoc
thuan loi va tot hon.

Hé théng phong chay chira chay va thoat hiém:
Cong trinh dwgc 1am bang bé tdng cét thép, bd tri twong ngin bang gach rdng

vira cach am va cach nhiét.

VO QUOC KHANG - 15149022 15



CHUONG 1: TONG QUAN CONG TRINH

Tai mdi ting déu duoc bé tri hé thdng bao chay, cac binh CO2,... Cac hé théng
phong chéy chita chay dugc b tri theo dung TCVN 2622 — 1995.
Bén hdng cua cong trinh dugc ¢ thang thoat hiém, bén con lai dugc bb tri sao
chocéc phuong tién thuan loi trong truong hop can su hd tro bén ngoai.
Hé théng chong sét:
Tai dinh cong trinh duoc sir dung kim chéng sét & tang mai va hé thng truyén
sét xudng dat
Hé thdng réac thai sinh hoat:
Tai céc tang déu c6 phong thu gom rac, rac duoc tap két cing mot chd tai tang

ham va s& c6 bo phan van chuyén rac ra bén ngoai.

1.6.2. Giai phap két cau
Chon két ciu theo phwong ding:

Két cau theo phuong ding c6 vai trd rat quan trong trong cong trinh, dbi voi
cong trinh Carillon 3 1a 1 chung cu két hop khu tién ich & tang trét nén giai phap két
c4u theo phuong dung phai dam bao vé yéu té thAm mi.

M3t bang cong trinh c6 kich thudc 1a hinh chit nhat nén ta bé tri cac vach I6i
thang may niam & trong tm cua tda nha nham giam do xoan cua cong trinh, hé vach
cting bd
tri theo phuong nguoc lai véi toa nha nham loi dung duoc d6 cing cia phuong ctng
hon & vach d6i voi phuong toa nha.

Chon két ciu theo phwong ngang ( dam, san):

Déi véi cong trinh Carillon 3 ¢6 khoang cach nhip nha 16n nhat 1a 8.6m nén
sinh vién chon phuong an san dam truyén thong.

Phuong 4n san dam truyén thdng c6 céc thuan loi 1a tiét dién san khong qué Ion
=> Pam bao duogc do thong thay giita cac tang.

Vi tri dam phan Ién dugc bd tri trén twong xay nén co thé che dugc khuyét
diém 16 dam.

Lwa chon két cAu phan ngadm:

Méng la cu kién chiu toan bo tai trong caa cong trinh phia trén nén ta phai lra
chon phwong an mong t6i uu nhat.

Day tang hAm 2 niam & l6p cat pha, trang thai déo nén phuong 4n méng nong

trén nén dat ty nhién 1a khéng kha thi.

VO QUOC KHANG - 15149022 16



CHUONG 1: TONG QUAN CONG TRINH

C6 rat nhiéu phuong 4n méng sau nhu méng coc ép, mong coc khoan nhdi, coc
ly tdm ¢ng sut trude,.... O ndi dung luan vin nay, sinh vién chon 2 phuong 4n 1a

maong coc ép bé téng cdt thép va mong coc khoan nhi.

VO QUOC KHANG - 15149022 Trang 17



PHAN 2: KET CAU (30%)

PHAN 2

KET CAU
CONG TRINH
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CHUONG 2: THONG SO PAU VAO & CHON SO BQ KICH THUOC CAU KIEN

CHUONG 2. THONG SO PAU VAO & CHON
SO BQ KiCH THUOC CAC CAU KIEN

2.1. THONG SO PAU VAO

Cong trinh gém: 14 tang ndi, 2 tang ham.

Chiéu cao C4c tang

“ Tang ham 2: +3.8m.
“ Tang ham 1: +3.4m.
+ Tang 1: +3.6m.

“ Tang 2 dén tang 12: +3.3m.
+ Tang penhouse: +3.6m.

“ CoOng trinh mai bang.
= Tudng Xay ngan giira cac can ho: 20cm.

= Tuong Xy ngan gitra cac phong trong can ho: ~ 10cm.

“ Heé sb vuot tai cua tinh tai: 1.1.
“ Hé s6 vuot tai cuia hoat tai dung: 1.2.
“ Pia diém xay dung céng trinh: Tp. Hb Chi Minh.

Bang 2-1:Bé tong:

B30 18 1.2 32500 22 1.8

4 Rb, Roser — Cuong do chiu nén tinh todn doc truc cua bé tdng ng véi cac trang
thai giéi han thir nhat va th hai.
4 Rot, Rotser — Cuong do chiu kéo tinh toan doc truc cua bé tdng (g véi cac trang
thai giéi han thi nhat va th hai.
4 E» — module dan hdi cua bé tong.
Bang 2-2: Thép:

Al (O < 10mm) 225 175 225 210000

Alll (O>10mm) 365 290 365 200000
+ Rs — cuong do chiu kéo cua cot thép doc.

VO QUOC KHANG - 15149022 Trang 19



CHUONG 2: THONG SO PAU VAO & CHON SO BO KICH THUOC CAU KIEN

4 Row — cudng d6 chiu kéo cua cdt thép ngang (cot thép dai, cot thép xién).
4 Rsc — cudng do chiu nén cua thép.

4 E — module dan hdi cua thép

2.2. CHON SO BO KICH THUOC

Véi wu diém so db tinh don gian, tiét kiém duoc vat liéu va gia thanh lai ré nén

san c6 dam 12 loai san truyén théng duoc st dung nhiéu trong cac cong trinh.

Do yéu cau caa kién trdc nén san han chét bé tri dam phu chia nho & san, nhiing
trong tinh d6 vong cua san, dim khong dugc 16n hon do vong cho phép.

Pam bao céc gia thuyét san tuyét ddi cing trong mat phang. o cang cua mat
phang san phai du Ion dé khi truyén tai trong ngang vao dam, cot..... gilp chuyén vi ¢

céc dau cot 1a nhu nhau.

2.2.1. San

Chon so b chiéu day 6 ban theo cong thuc sau:

h, = El = hy, i
b m b min
Trong d6: D = 0.8 ~ 1.4 phu thudc vao tai trong.
m = 30 ~ 35 cho ban loai dam véi | 1a nhip ban.
m = 40 ~ 45 cho ban ké b4n canh vai | 12 nhip ban theo phuong canh ngan.
Theo muc 8.2.2 TCVN 5574:2012: chiéu day ban san toan khéi duoc ldy
khong nho hon:

Déi vai san nha & va cong trinh cdng cong: ....... 50 mm

Do trong miat bang san tang dién hinh, san chii yéu lam viéc theo 2 phuong
dang ban ké bdn canh, vi vay chon cac hé sé nhu sau:

D =1 (Hoat tai tiéu chuan nho)

m =40 ( Ban ké 4 canh)

Chon so bd: Chon 6 san dién hinh c6 kich thuéc 6.5 x 8.6 (m)

=>hy, = (5 +-) X 6500 = 144~163(mm)

Chon hp=150mm

VO QUOC KHANG - 15149022 20



CHUONG 2: THONG SO PAU VAO & CHON SO BO KICH THUOC CAU KIEN

2.2.2. Dam

Tiét dién dam duoc chon gidng nhau cho cac tang, kich thudc tiét dién dam
duoc chon so bo theo:

Chiéu cao dam: str dung cong thirc

l
h=—

m
Trong do:

L : chiéu dai nhip dam.
m = 12 - 20 khi tai trong nho hoac trung binh (dam san)
m =8 - 12 khi tai trong I6n (dam khung)

m =5 - 8 d6i vai dam console, cac mat thira trong dam lién tuc.

Bé rong dam: b = (i = %)h

Chon so bo:
8600

- Theo phuong X: h = _—— = 716~1075(mm), dé dam bao chiéu cao thong

thuy ciing nhu tién cho viéc tinh toan, ta chon h=700mm, b= 300mm

- Theo phuong Y: i = % — 541~813(mm), Chon h= 600mm, b= 250mm
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CHUONG 2: THONG SO PAU VAO & CHON SO BO KICH THUOC CAU KIEN

2.2.3. Vach
| .
I ] - ‘L; o " BE L 0 — :|__h
9 W1 (25051 000) W02(350x1400) WO3(350x1400) WV03[350x1 400) WOS(250000)
V11300 1200)
O = W1D{350x1400) B
s O30 400) WO (3501000 X>< YOSEEAT)
@ WA | - |
g VW0B{250:1000)
O
M12{250:1000) W13(250x2100) WI14(250%2100 VW1 5(300x1200)
: | | W1B(250:1000) W1 7(350x1400) W1B(350:1400) W19(350:1 400) W20{250x1000)
;
O ® ® ® @

Hinh 2-1: Mit bing két cau vach
Chiéu day véch téi thiéu chon theo TCXDVN 198-1997:

h _ﬂ_
b= {5 T 20 0.155m _, b = 200mm
0.2m

Dbi vai véach 18i cang bd tri gitra nha gan tring vaéi tam khéi luong cua toan bo
cong trinh, chon vach c6 chiéu day 250 mm.
Ddi vé6i cac vach con lai, chon chiéu day vach nhu sau:
#+  Hai tang ham 350 mm.

%  Céctang con lai 350mm.

Ta chon tiét dién chiéu dai vach so bo dua trén dién truyén tai. Cac budc xac
dinh nhu sau:
Xéc dinh dién truyén tai F (m?).

L4y so b tdng tai trong trén 1 dién truyén tai caa cot/vach nha cao tang tir 18 —
20 kN/m? (dd bao gdm viéc xét hé s6 anh huong cua tai trong ngang) dé tinh toan so
bo tiét dién cot/vach, chon Q = 18 kN/m2.

S6 tang bén trén tiét dién vach dang xét 1a n.
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CHUONG 2: THONG SO PAU VAO & CHON SO BO KICH THUOC CAU KIEN

Luc nén F tac dung Ién vach F = gnA (kN)

Cuong do chiu nén cua bé tong Ry = 14.5 MPa

Tiét dién so bo lay theo cdng thuc:

2 F
:}Rb

Bang 2-3: Céac loai tiét dién vach

chiéu chiéu dién

dai 6 rong 6 tich & | taitrong «
Véch | santac | santac | san tac q t;;’g R As b(m) | he(m) | henon(m)

dung dung dung | (kN/m?)

(m) (m) (m?)
Wwo1 3.6 3.5 12.6 18 13 | 14500 | 0.2033379 | 0.25 | 0.813352 1
W02 7.9 35| 27.65 18 13 | 14500 | 0.4462138 | 0.35 | 1.274897 1.4
W03 8.6 3.5 30.1 18 13 | 14500 | 0.4857517 | 0.35 | 1.387862 1.4
W04 8.6 3.5 30.1 18 13 | 14500 | 0.4857517 | 0.35 | 1.387862 1.4
W05 4.3 35| 15.05 18 13 | 14500 | 0.2428759 | 0.25 | 0.971503 1
W06 3.6 5.25 18.9 18 13 | 14500 | 0.3050069 | 0.25 | 1.220028 1.4
W07 4 5.25 21 18 13 | 14500 | 0.3388966 | 0.35 | 0.968276 1
W08 3 475 | 14.25 18 13 | 14500 | 0.2299655 | 0.25 | 0.919862 1
W09 4.3 8 34.4 18 13 | 14500 | 0.5551448 | 0.25 | 2.220579 2.7
W10 5.7 5 28.5 18 13| 14500 | 0.459931 | 0.35 | 1.314089 1.4
W11 4.3 5 21.5 18 13 | 14500 | 0.3469655 | 0.25 | 1.387862 1.4
W12 3.6 3.5 12.6 18 13 | 14500 | 0.2033379 | 0.25 | 0.813352 1
W13 7.9 4 31.6 18 13 | 14500 | 0.5099586 | 0.25 | 2.039834 2.1
W14 7.9 4 316 18 13 | 14500 | 0.5099586 | 0.25 | 2.039834 2.1
W15 4.3 5 21.5 18 13 | 14500 | 0.3469655 | 0.25 | 1.387862 1.4
W16 3.6 3.5 12.6 18 13 | 14500 | 0.2033379 | 0.25 | 0.813352 1
W17 7.9 35| 27.65 18 13 | 14500 | 0.4462138 | 0.35 | 1.274897 1.4
W18 8.6 3.5 30.1 18 13 | 14500 | 0.4857517 | 0.35 | 1.387862 1.4
W19 8.6 3.5 30.1 18 13 | 14500 | 0.4857517 | 0.35 | 1.387862 1.4
W20 4.3 35| 15.05 18 13 | 14500 | 0.2428759 | 0.25 | 0.971503 1
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— L&i c6 chiéu day 250mm trai khip tat ca cac tang

7000

{ 5500
125

1250

S

2300
2450

50
Rl 250

Hinh 2-2: Tiét dién 15i cirng

» Ghi cha:

— Do tiét dién vach khong thé giam dot ngot gay ¢ huong dén do cing va vach qua
bé s& lam giam moment gbi, ting moment nhip, gay vong lén cho san nén cac tang
trén tiét dién vach chon Ién hon kha nhiéu so véi tinh toan.

— Céc 1 sb véch dién truyén tai bé hon nhung van giir kha 16n 1a do:

Nam tai bién, vach co tiét dién 16n gitp chdng xoan tét hon.
Y&u cau vé cau tao tai c4c vi tri khoét sau vao céng trinh.

Khu vyc ban thang.
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CHUONG 3. TAI TRONG & TAC PONG
3.1. TINH TAl & HOAT TAI TAC PONG LEN SAN

3.1.1. Phan chia 6 san

e

Bein

Bein

Bean

~ S1 S2 S2 52 &
S5 S5 S5 g
S3
| I 51 ; : | o | o W 59 gE ’
i S6 s S8 - s | s
s4 S5 §5 55 5
[
_i' s1 4 82 u S2 |.J $2 "=
| | | | |
Hinh 3-1: Phan chia loai 6 ban san
3.1.2. Tinh tai tac dong lén san
Xé&c dinh trong luong ban than cac 16p cau tao san: gs = Y (yri X i X 0i).
CAu tao cac 16p trong san thuong nhu sau:
— Gach ceramic
— WV ira lot
— Bétong cot thép
— WV ira trat
-'5'-" T e el e ;-.. s -::_i -:_.#-c'_--"% L E‘;\_‘:";'f R, oy :f'.-.f_""'”!dl == -"Et'_"‘":. - :;,-
A ! - - = " C - . - = e
. . A . - | A - -4 .
o : ""-‘3--- T -;-.1 .r---- = TR - e
Hinh 3-2: Céu tao céc I¢p san thong thuong
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— Gach ceramic
— Wira lot

— L&p chong tham
— Bétdng cot thép
— W ira trat

Hinh 3-3: Céu tao cac l6p san nha vé sinh, 16gia

C4c gié tri tinh toan tinh tai dugc tdng hop vao bang sau:
Bang 3-1:Tai trong tac dung Ién san thwong

S (mm) i 8s (kN/m2) | &s (kN/m2)
Gach ceramic 20 8 1,2 0.16 0.192
Vira l6t 18 20 1,2 0.36 0.432
BTCT 25 150 11 3.75 4.125
Vira trat 18 20 1,2 0.36 0.432
TONG CONG 4.63 5.181

Bang 3-2: Tai trong tac dung 1én san khu vé sinh

8s (kN/m2) | 8s (kN/m2)
Gach ceramic 20 8 1,2 0.16 0.192
Chdéng tham 22 5 1.3 0.11 0.143
Vira l6t 18 20 1,2 0.36 0.432
BTCT 25 100 1,1 2.5 2.75
Vira trat 18 20 1,2 0.36 0.432
TONG CONG 3.5 3.95
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CHUONG 2: THONG SO PAU VAO & CHON SO BO KiCH THUOC CAU KIEN

3.1.3. Tai twong

Tai trong trudng truc tiép dat 1én san, khi d6 ta quy doi tai trong tuong phan b

déu 18n san c6 uong. Tai trong tinh toan tuong tac dung 1én san phan bé theo chiéu dai:
+ Tuong day 100mm: pff =n X h, X by Xy, = 1.2 % 2.95 x 0.1 X 18 = 6.372kN /m

+ Tuong day 200mm: pff =n x hy X by Xy, = 1.2 x 2.5 X 0.2 x 18 = 10.8kN/m

Trong do:
+ ht=3.3-0.15 = 3.15 ( m) la chiéu cao twdng 100mm
4 ht=3.3- 0.7= 2.6 (m) la chiéu cao teong 200mm
bt: Bé rong cua tudng ( m)
Tai trong tinh toan tudng quy ra tai phan bb déu trén san :
_ pffxi
tT s
It: Chiéu dai tuong

S: Dién tich 6 san

3.1.4. Hoat tai tac dong Ién san

T

o BE0D Boin Ban

900

S1 52 S2 S2

B0

S5 S5 S5

u su [ s12
I S10 S0

510

200

1600

S5

B200

- L S1 4 S2 ) S2 b S2 =
| | | | |

Hinh 3-4: Phan chia loai 6 ban san

900

Dua vao cong nang cua cac 0 san, ta tra theo bang 3 TCVN 2737:1995 c¢0 ptc cua tieng 6

san sau d6 nhan h¢ so6 giam tai

VO QUOC KHANG - 15149022 27



CHUONG 2: THONG SO PAU VAO & CHON SO BO KiCH THUOC CAU KIEN

Hé sb giam tai: i = 0.4 +

Vi A: dién tich chiu tai > 9 m? Theo TCVN 2737:1995

0.6
A

9

Bang 3-3: Bang tong hop gia tri hoat tai caa ting 6 san

Hé Hoat tai toan L
o Kich thwéc < ohin Hoat tai dai han
‘ Cong nang : . — . —
san L1 Lo S glﬁfn Tinh TIEEJ Tinh TIEEJ
tai toan chuan toan chuan
S1 (72| 09 | 648 Ban cong 1 4.8 4 1.68 1.4
S2 [ 86| 09 | 7.74 Ban cong 1 4.8 4 1.68 14
S3 | 7.2 | 8.8 |63.36 | Phong khach | 0.6 2.4 2.0 0.84 0.7
S4 | 7.2 | 6.2 |44.64 | Phong khach 0.7 2.7 2.2 0.84 0.7
S5 | 8.6 | 6.2 |53.32 | Phong khach 0.6 2.7 2.2 0.84 0.7
S6 23| 18 | 414 Hanh lang 1.0 3.6 3 1.2 1
S7 | 86| 23 [19.78 Hanh lang 0.8 3.8 3.2 1.2 1
S8 [ 86| 1.6 |13.76| Hanhlang 0.9 4.4 3.6 1.2 1
S9 6.1 | 44 |26.84| Hanhlang 0.7 3.0 2.5 1.2 1
S10| 14 | 25 3.5 Hanh lang 1.0 3.6 3 1.2 1
S11 |24 | 26 | 6.24 Kho 1.0 4.8 4 1.68 14
S12 | 1.7 | 2.6 | 442 Kho 1.0 4.8 4 1.68 14
M? | M? M? KN/ M2 | kN/ M? | KN/ M? | KN/ M?
3.1.5. Tong hop cac tai trong tac dung lén san
Bang 3-4: Bang tong hop tai trong tac déng 1&n san tang dién hinh
o Tong tinh tai Hoat tai toan phan Tong tai
san | Tinhtoan | Tiéu chuan | Tinhtoan | Tiéu chuan | Tinh toan | Tiéu chuan
S1 6.9 6.0 4.8 4.0 11.7 10.0
S2 6.9 6.0 4.8 4.0 11.7 10.0
S3 6.0 5.3 15 1.3 7.5 6.6
S4 6.0 5.3 1.6 1.3 7.6 6.7
S5 6.0 5.3 1.6 1.3 7.6 6.6
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S6 6.4 5.6 3.6 3.0 10.0 8.6
S7 6.4 5.6 1.9 16 8.3 7.2
S8 6.4 5.6 2.1 18 8.5 7.4
S9 6.4 5.6 1.8 15 8.2 7.1
S10 6.4 5.6 3.6 3.0 10.0 8.6
S11 6.9 6.0 4.8 4.0 11.7 10.0
S12 6.9 6.0 48 4.0 11.7 10.0
(kN/m?) | (kN/m?) | (kN/m?) | (kN/m?) | (kNim?) | (kN/m?)

3.2. Tai trong theo phwong ngang

3.2.1. Tai gi6 tinh:
Tai trong gi6 tinh dugc tinh toan theo TCVN 2737-1995 nhur sau :

Gia tri ap luc gio tinh tinh toan tai cao d6 Z.
W =w, Xc Xk (KN/m?)
Trong do :
W, - giatri cua ap luc gio lay theo ban do phan ving, cong trinh dang  xay dung thuoc
vung lIA, 1y WO = 0.83kN/m2.
K - hé sé tinh dén su thay ddi cua &p luc gid theo d6 cao, lay theo bang 5 TCVN 2737-
1995
c - lahé sb khi dong, ¢ = 0.8 +0.6 = 1.4 (mat dén gid ¢ = +0.8, mat hut gié ¢ = -0.6).
Tong ap luc gio6 phan bé déu tac dung theo 1 phuong cong trinh.
We =Wy + W,
Ap lyc gi6 tinh quy vé luc tap trung tac dung vao tdm hinh hoc san theo 1 phuong.
F=nxW,xhxl
Trong do :
4 n=1.2-1aheé s tin cay doi vai tai trong gio
4 h - chiéu cao tang

4 | -chiéu dai nha theo 1 phuong
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Bang 3-5: Bang gia tri gié tinh theo phwong X, Y

CHUONG 2: THONG SO PAU VAO & CHON SO BO KiCH THUOC CAU KIEN

Ting h(t;‘;g Zi (m) K(zi) Witc (kN/m2) | Bx(m) | By (M) | Wixie (KN) | Wiyte (KN) | Wixtt (KN) | Wiyt (KN)

MAI 24 | 506 | 1.4744511 1.713 266 | 17 | 136.722 | 87.379 164.067 104.855
Ting 16 36 | 482 | 1.4644546 1.702 33 | 184 | 188.123 | 104.893 | 225.747 125.871
Ting 15 31 | 451 | 1.4508885 1.686 33 | 184 | 172471 | 96.166 | 206.965 115.399
Ting 14 3.1 42 1.4364953 1.669 33 | 184 | 170760 | 95212 | 204.912 114.254
Ting 13 31 | 389 | 14211577 1.651 33 | 184 | 168937 | 94195 | 202.724 113.034
Ting 12 31 | 358 | 1.4047303 1.632 33 | 184 | 166.984 | 93.106 | 200.381 111.727
Ting 11 31 | 327 | 1.3870305 1.612 33 | 184 | 164.880 | 91.933 197.856 110.320
Ting 10 31 | 296 | 1.3678238 1.589 33 | 184 | 162597 | 90.660 195.116 108.792
Ting 9 31 | 265 | 1.346802 1.565 33 | 184 | 160.098 | 89.267 192.117 107.120
Ting 8 31 | 234 | 1.3235475 1.538 33 | 184 | 157.334 | 87.725 188.800 105.270
Ting 7 31 | 203 | 1.2974743 1.508 33 | 184 | 154234 | 85.997 185.081 103.197
Ting 6 31 | 172 | 1.2677199 1.473 33 | 184 | 150.697 | 84.025 180.837 100.830
Ting 5 31 | 141 | 1.2329345 1.433 33 | 184 | 146562 | 81.719 175.875 98.063
Ting 4 3.1 11 1.190815 1.384 33 | 184 | 141555 | 78.928 169.866 94.713
Ting 3 3.1 79 | 1.1368865 1.321 33 | 184 | 135.145 | 75.353 162.174 90.424
Ting 2 3.1 48 | 1.0602862 1.232 33 | 184 | 136203 | 75.944 | 163.444 91.132
Ting 1 3.6 12 | 0.8732421 1.015 33 | 184 | 100.456 | 56.012 120.547 67.214
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3.2.2. Tai gié dong
Co s& Iy thuyét tinh toan gio dong theo TCVN 2737-1995

Tuy vao muc d6 nhay cam cua céng trinh véi tac dung dong luc cua tai trong gio ma

thanh phan dong cua tai trong gi6 chi can ké tac dong do thanh phan xung cta van téc gid
hoac ca véi luc quéan tinh caa cong trinh. Muac do nhay cam cua cong trinh duwgc danh gia
qua twong quan giira gia tri cac ting s6 dao dong riéng co ban cua cong trinh dic biét 1a
tang s6 dao dong riéng thtr nhat, véi ting sé gidi han fL cho trong bang dudi day.

Bang 3-6: Bang tra f_

fL(Hz)
Vang &p lyc gio § = 0.3 (BTCT) § =0.15
| 1.1 3.4
T 13 4.1
11 1.6 5.0
TV 1.7 56
v 1.9 5.9

Truong hop 1 : Boi vai cong trinh ¢6 f;, > f;

Thanh phan dong cua tai gi6 chi can ké dén xung cua van tc gio, khi d6 gia tri

tiéu chuan W,; thanh phan dong cua ap luc gio tac dung Ién phan thir j cua cong trinh

duogc xac dinh theo cdng thic :
Wy = WjGjv

Trong do :
W,;- ap luc, don vi tinh toan ( daN/m2 ) hoac ( KN/m2 ) tuy thudc don vi W;

W; - ap luc gio tiéu chuan gi6 tinh tai cao d6 Z
{; - hé sb ap lyc dong cua tai gio, & do cao tng véi phan thir j ciia cong trinh

lay theo bang 8 trong TCVN 2737-1995

v - hé sb twong quan khéng gian ap luc dong cua tai gio (ng véi cac dang
dao dong khéac nhau cua cong trinh, khéng thi nguyén : v 1y bang v,. Néu bé mit cong

trinh c6 dang chit nhat song song véi c4c truc co ban hinh bén dudi thi cac gia tri v, lay
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theo ban 10 TCVN 2737-1995, véi cac thong sb p va y xac dinh theo bang 11 TCVN
2737-1995. Gia tri v ung véi dang dao dong thir 2 va thir 3 1y v, = v = 1.
Luc gi6 tac dung Ién phan tha caa cong trinh
Wy, = W,;S; (KN hodc daN )
S; - dién tich mat doan gi6 tang thr j
Trudng hop 2 : B4i vai cong trinh ¢6 ting s6 dao dong riéng s thoa f. < f, < f.44 thi can

tinh toan thanh phan gié dong cua tai trong gi6 vai s dang dao dong dau tién.
Thanh phan dong cua tai gié phai ké d¢én xung cuaa van téc gio va luc quan tinh cua
cong trinh. Khi d6 s dang dao dong can tinh toan va gia tri tiéu chuan thanh phan dong

cua tai trong gié W, ;; tac dong Ién phan tha j cia cong trinh duge xac dinh theo cong

thuc.
Wy = My
Trong do :
Wy(jn- luc, don vi tinh KN hodc daN tuy vao don vi Wg;

M; - khéi lugng tap chung cua phan cong trinh tha j
y;; - dich chuyén ngang ty déi cta trong tdm phan cong trinh tha j ang véi dang dao

dong thu i, khéng thir nguyén

; - hé sd xac dinh bang cach chia cong trinh thanh n phan, trong pham vi mdi phan tai

trong gi6 co thé coi nhu khong doi.

s = 2 ViWEj
s =

E_?:l)’}imj
Véi : We; - Gid tri tiéu chuan thanh phan dong cua gi6 tic dung 1én phan thi j ctia cong

trinh, &ng véi cac dang dao dong khac nhau khi chi ké dén anh hudéng caa xung van toc
gio, co thir nguyén la luc, duge xac dinh theo cdng thic
Wej = W;{;5vi

v;; - Khi tinh toan véi dang dao dong thir nhét Iay v;; = v,, con déi véi cac dang dao

dong con lai lay v;; = 1
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Hinh 3-5 :Hé toa dd khi xac dinh h¢ sé twong quan khong

gianv.

Gia tri v, duoc lay theo bang 4, TCXD 229:1999, phu thudc vao

2 tham sb p va y. Tra bang 5, TCXD 229:1999 d¢ c6 dugc 2 théng s6 nay (mat ZOX), D

va H duoc xac dinh nhu hinh sau (mat mau den la mat don gid)

Bing 3-7: Bang tra hé sé v1

Heé s6 v, khi y bang (m)
p(m)

5 10 20 40 80 160 350

0.1 0.95 0.92 0.88 0.83 0.76 0.67 0.56
5 0.89 0.87 0.84 0.80 0.73 0.65 0.54
10 0.85 0.84 0.81 0.77 0.71 0.64 0.53
20 0.80 0.78 0.76 0.73 0.68 0.61 0.51
40 0.72 0.72 0.70 0.67 0.63 0.57 0.48
80 0.63 0.63 0.61 0.59 0.56 0.51 0.44
160 0.53 0.53 0.52 0.50 0.47 0.44 0.38

S; - dién tich do4n gi6 phan tht j cua cong trinh (m2)

&; - hé sb dong luyc tng véi dang dao dong thir i, khdng thir nguyén, dugc xac dinh bang

d6 thi hinh 2 TCVN 2737-1995 ( trang 45 ) phu thudc vao théng sb e; va d6 giam 16 ga

cua dao dong

— Y }"Wﬂ
9401

v -hé sb do tin cay, lay y = 1.2

f; - tang s6 dang dao dong thir i

W, -giatriap luc gié (N/m?)

Gia tri tinh toan thanh phan dong cua tai trong gio

Trong &6 : W - gia trj tiéu chuan thanh phan dong cua tai trong gio

W =Wwyp
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y - hésddotincayy = 1.2
S - hé sb diéu chinh tai trong gi6 theo thoi gian gia dinh

T6 hop ndi luc do tai trong gio

Noi lyc va chuyén vi gy ra do thanh phan tinh va dong cua tai trong gi6 dugc Xac

X=X+ T3 ,(X0)?

X - momen, luc doc, luc cat, chuyén vi

dinh nhu sau :

Trong do :

Xt - momen, luc doc, luc cat, chuyén vi do thanh phan tinh cua tai trong gié gay ra

X2 - momen, luc doc, luc cat, chuyén vi do thanh phan dong cua tai trong gié dang dao

L

dong thir i gay ra

S - so dang dao dong tinh toan

Tinh toan cu thé:

Khdi luong tham gia dao dong : Tinh tai + hé s6 chiét giam khéi luong * hoat tai

Khi ké dén cac khdi luong chat tam thoi trén cong trinh trong viéc tinh toan dong
lyc cua tai trong gid can dua hé s6 chiét giam khéi luong. Hé sé chiét giam khéi lugng
tra bang 1 TCVN 229-1999 ( trang 6 ) ddi vai cac cong trinh dan dung lay hé sb chiét
giam khéi lwong bang 0.5

Khdi luong tham gia dao dong ( Mass source ) = TT +0.5*HT ( tai tiéu chuan )
Két qua phan tich dao dong

Bang 3-8: Két qua chu ki giao ddéng & cac mode

Case Mode Period sec UX uy uz RZ
Modal 1 2.168 0.011 0.644 0 0.344
Modal 2 1.656 0.015 0.356 0 0.629
Modal 3 1.587 0.974 0 0 0.025
Modal 4 0.649 0.018 0.478 0 0.504
Modal 5 0.479 0.009 0.523 0 0.467
Modal 6 0.409 0.973 0.001 0 0.026
Modal 7 0.343 0.023 0.345 0 0.632
Modal 8 0.238 0.008 0.64 0 0.352
Modal 9 0.219 0.031 0.289 0 0.68
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Modal 10 0.191 0.964 0.001 0 0.035
Modal 11 0.154 0.031 0.267 0 0.702
Modal 12 0.144 0.014 0.69 0 0.295
Bang 3-9: Bang khéi lwgng tham gia & méi tang
Mass X | MassY | XcM | ycm | CumulapCumula |y con | veem
tive X tive Y
Story
kg kg m m kg kg m m
Mai 209161 | 209161 |19.9394 | 12.2577 | 209160.8 | 209160.8 | 19.9394 | 12.2577
Story16 | 863610 | 863610 | 19.5807 | 14.0325 | 1072770 | 1072770 | 19.6506 | 13.6865
Storyl5 | 891588 | 891588 | 19.5956 | 14.0466 | 1964359 | 1964359 | 19.6256 | 13.8499
Storyl4 | 882390 | 882390 | 19.5915 | 14.0413 | 2846749 | 2846749 | 19.6151 | 13.9092
Story13 | 882390 | 882390 | 19.5915 | 14.0413 | 3729139 | 3729139 | 19.6095 | 13.9405
Story12 | 882390 | 882390 | 19.5915 | 14.0413 | 4611529 | 4611529 | 19.606 | 13.9598
Storyll | 882390 | 882390 | 19.5915 | 14.0413 | 5493919 | 5493919 | 19.6037 | 13.9729
Story10 | 882390 | 882390 | 19.5915 | 14.0413 | 6376310 | 6376310 | 19.602 | 13.9823
Story9 | 882390 | 882390 | 19.5915 | 14.0413 | 7258700 | 7258700 | 19.6007 | 13.9895
Story8 | 882390 | 882390 | 19.5915 | 14.0413 | 8141090 | 8141090 | 19.5997 | 13.9951
Story7 | 882390 | 882390 | 19.5915 | 14.0413 | 9023480 | 9023480 | 19.5989 | 13.9996
Story6 | 882390 | 882390 | 19.5915 | 14.0413 | 9905870 | 9905870 | 19.5983 | 14.0034
Story5 | 882390 | 882390 | 19.5915 | 14.0413 | 10788260 | 10788260 | 19.5977 | 14.0065
Story4 | 882390 | 882390 | 19.5915 | 14.0413 | 11670651 | 11670651 | 19.5973 | 14.0091
Story3 | 882390 | 882390 | 19.5915 | 14.0413 | 12553041 | 12553041 | 19.5968 | 14.0114
Story2 | 891110 | 891110 | 19.5855 | 14.0469 | 13444151 | 13444151 | 19.5961 | 14.0137
Storyl | 1426985 | 1426985 | 18.9901 | 14.0587 | 14871136 | 14871136 | 19.5379 | 14.018
Ham 1 | 2281011 | 2281011 | 18.5168 | 13.6124 | 17152147 | 17152147 | 19.4021 | 13.9641
Ham 2 | 1867746 | 1867746 | 18.7857 | 14.385 | 19019893 | 19019893 | 19.3416 | 14.0054
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Bang 3-10: Chuyén vi ngang ti ddi cac tang theo 2 phwong ciia cic mode dao ddng

: Load
Story Diaphragm Case/Combo UXx uy
Mai D1 Modal 1 0.002 0.012
Mai D1 Modal 3 0.014 -0.0003023
Story16 D1 Modal 1 0.001 0.011
Story16 D1 Modal 3 0.014 -0.0002143
Story15 D1 Modal 1 0.001 0.01
Story15 D1 Modal 3 0.013 -0.000197
Storyl14 D1 Modal 1 0.001 0.01
Storyl14 D1 Modal 3 0.012 -0.0001781
Story13 D1 Modal 1 0.001 0.009
Story13 D1 Modal 3 0.011 -0.0001598
Story12 D1 Modal 1 0.001 0.009
Story12 D1 Modal 3 0.01 -0.000142
Storyl1l D1 Modal 1 0.001 0.008
Storyll D1 Modal 3 0.009 -0.000125
Story10 D1 Modal 1 0.001 0.007
Story10 D1 Modal 3 0.008 -0.0001091
Story9 D1 Modal 1 0.001 0.006
Story9 D1 Modal 3 0.007 -9.45E-05
Story8 D1 Modal 1 0.001 0.005
Story8 D1 Modal 3 0.006 -8.11E-05
Story7 D1 Modal 1 0.001 0.004
Story7 D1 Modal 3 0.005 -6.89E-05
Story6 D1 Modal 1 0.001 0.004
Story6 D1 Modal 3 0.004 -5.75E-05
Story5 D1 Modal 1 0.000396 0.003
Story5 D1 Modal 3 0.003 -4.66E-05
Story4 D1 Modal 1 0.000278 0.002
Story4 D1 Modal 3 0.002 -3.57E-05
Story3 D1 Modal 1 0.000167 0.001
Story3 D1 Modal 3 0.001 -2.46E-05
Story?2 D1 Modal 1 7.00E-05 0.0004479
Story?2 D1 Modal 3 0.001 -1.40E-05
Storyl D1 Modal 1 2.39E-06 2.64E-05
Storyl D1 Modal 3 5.46E-05 -2.51E-06
BASEMENT1 D1 Modal 1 6.62E-07 3.88E-06
BASEMENT1 D1 Modal 3 1.70E-05 -5.57E-07
BASEMENT?2 D1 Modal 1 1.08E-08 1.29E-07
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BASEMENT?2 D1 Modal 3 1.80E-07 -1.40E-08

Két luan:
Cong trinh béténg cét thép thudc vung gid 11 nén ta co gia tri gidi han cua ting sé dao

dong riéng f;, = 1.3(Hz) Vi f; < f, = 1.3 < f, = can tinh thanh phan gi6 dong cua tai
trong gi6 véi dang dao dong thir nhét £, ( 1 diém cat ) twong ung véi cac mode dao dong

mode 1, mode 2.

O c&c mode 1 va mode 3 vira ¢6 Ux vira c6 Uy nén khi tinh todn thanh phan dong cua tai
trong gi6 can phai xét dén thanh phan dong ca 2 phuong x va y.

Mode 2 ( x0in ) c6 ca Ux, va Uy twong ddi 16n so véi Ux, Uy ciia mode 1 va 2 ( khoang
30% ) vi vay can xét dén thanh phan tai dong theo mode 3. Do trong luan vin nay sinh
vién chi 1am 30% két cau nén khong co nhiéu thoi gian xét dén anh huong caa mode 3 (
mode xo4n ) ciing nhu viéc tinh toan xoin cho két cau khung. Vi vay sinh vién khdng ké

dén anh huong cua mode x0an vao cong trinh.

Bang 3-11: Két qua phan tich chu ki, dao ddng riéng va chuyén vi so cia cac mode

Case | Mode | reduency | Period UX uy RZ
cyc/sec sec

Modal 1 0.461 2168 | 0011 | 0644 | 0344
Modal 2 0.604 1656 | 0015 | 0356 | 0.629
Modal 3 0.63 1587 | 0974 0 0.025
Modal 4 1,541 0649 | 0018 | 0478 | 0504
Modal 5 2.088 0479 | 0009 | 0523 | 0467
Modal 6 2.445 0409 | 0973 | 0001 | 0026
Modal 7 2,915 0343 | 0023 | 0345 | 0632
Modal 8 4.202 0238 | 0008 064 | 0352
Modal 9 4.566 0219 | 0031 | 0289 | 068
Modal | 10 5.236 0191 | 0964 | 0001 | 0035
Modal | 11 6.494 0154 | 0031 | 0267 | 0702
Modal | 12 6.044 0144 | 0014 069 | 0.295
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Bang 3-12: Két qua phan tich chu ki, dao ddng riéng va chuyén vi so cia cac mode

Phuong X Phuwong Y
Ky hiéu
1X 2X 3X 1Y 2Y 3Y
Mode 3 6 19 1 5 8
Chu ky (s) 1.587 0.409 0.191 2.168 0.479 0.238
PT KL (%) 0.974 0.973 0.964 0.644 0.523 0.64
Tén sb(Hz) 0.63 | 2445 | 5236 | 0.461 | 2.088 4.202
Diéu kién Xét | Khong | Khong Xét Khong Khong
Tinh toan giéo dong theo phwong X
Tan s6 dao dong cua mode 3 1a f, = 0.63
Hé sé dong luc : g, = Vo _V12XB30 _ ) og
940f;  940%0.63

Tra thi hinh 2 muc 6.13.2 (trang 45) TCVN 2737-1995 ta tim dugc { = 1.562
Cong trinh thudc dia hinh C tra hé sé &p luc dong cua tai trong gid {; bang 8 TCVN

2737-1995.
Vi giatri p = L, y = H trabang 10 TCVN 2737-1995 ta dugc hé sb v;;

Tinh We; = W;{;Sviy = Wi(;Lihyvyy
n .. .
Tinh Yo = =AY 3y = 0.0103
j:lyjl ]
Tinh lyc gio dong Wy = Mi&apnyjs - Wiy = n X Wiy V6in =1.2

Tinh todn gi6é dong theo phuong Y
Tan s6 dao dong cua mode 1 1a f, = 0.461

A KA an YW, 1.2X830
Hé s6 dong luc : g =0 X =0.073
940f;  940%0.461

Tra thi hinh 2 muc 6.13.2 (trang 45) TCVN 2737-1995 ta tim dugc & = 1.802
Cong trinh thudc dia hinh C tra hé sé &p luc dong cua tai trong gid ¢; bang 8 TCVN

2737-1995.
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Véigidtri p = L, y = H tra bang 10 TCVN 2737-1995 ta duoc hé s6 v;;

Tinh We; = Wi(;Svi; = Wi (i Lihyvi
n .. .
Tinh Yo = LAY 3y = 0.0164
j=1¥iMj
Tinh lyc gio dong Wyiny = Mi&hyyjn - Wyl = n X Wy v6in=1.2
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Bang 3-13: Téng hep tinh toan gié dong theo phwong X

Ting Zi Wi G Sj WE; Mj Xj WeiXj | Mijx? v Witc Wit
m kN/m? - m? kN Tan mm kNmm - kN kN
— 8.880 | 0.984

Mai 50.6 1.713 | 0.420 | 79.800 | 57.425 208.232 0.015 0.861 0.047 9.020 | 46.353 | 55.624
Tz“lng 16 48.2 1.702 | 0.422 | 110.550 | 79.360 828.391 0.015 1.190 0.186 9.020 |184.404 | 221.285
T?mg 15 45.1 1.686 | 0.424 |102.300 | 73.194 851.027 0.013 0.952 0.144 9.020 | 164.184 | 197.021
Téng 14 42.0 1.669 | 0.427 |102.300 | 72.934 843.490 0.013 0.948 | 0.143 | 9.020 |162.730 | 195.276
T?mg 13 38.9 1.651 | 0.430 |102.300 | 72.655 843.490 0.012 0.872 0.121 9.020 | 150.212 | 180.254
Té‘ing 12 35.8 1.632 | 0.433 |102.300 | 72.354 843.490 0.011 0.796 0.102 9.020 | 137.694 | 165.233
Té‘ing 11 32.7 1.612 | 0.437 |102.300 | 72.027 843.490 0.009 0.648 0.068 9.020 |112.659 | 135.191
Té‘ing 10 29.6 1.589 | 0.441 |102.300 | 71.669 843.490 0.008 0.573 0.054 9.020 |100.141 | 120.170
T?mg 9 26.5 1.565 | 0.445 |102.300 | 71.274 843.490 0.007 0.499 0.041 9.020 | 87.624 | 105.148
T?mg 8 23.4 1.538 | 0.450 | 102.300 | 70.832 843.490 0.006 0.425 0.030 9.020 | 75.106 | 90.127
T?mg 7 20.3 1.508 | 0.456 |102.300 | 70.330 843.490 0.005 0.352 0.021 9.020 | 62.588 | 75.106
Tz"ing 6 17.2 1.473 | 0.463 | 102.300 | 69.750 843.490 0.004 0.279 0.013 9.020 | 50.071 | 60.085
Tz"ing 5 141 1.433 | 0.471 |102.300 | 69.060 843.490 0.003 0.207 0.008 9.020 | 37.553 | 45.064
Tz"ing 4 11.0 1.384 | 0.482 | 102.300 | 68.208 843.490 0.002 0.136 0.003 9.020 | 25.035 | 30.042
Tﬁng 3 7.9 1.321 | 0.496 | 102.300 | 67.089 843.490 0.001 0.067 0.001 9.020 | 12,518 | 15.021
Tﬁing 2 4.8 1.232 | 0.519 |110.550| 70.715 851.111 0.001 0.071 0.001 9.020 | 12.631 | 15.157
Tﬁng 1 1.2 1.015 | 0.588 | 99.000 | 59.086 | 1387.286 0.000 0.003 0.000 9.020 1.009 1.211
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Bang 3-14: Tong hep tinh toan gié dong theo phuwong Y

Thng Zi W; G Si W M; Yi WHy; Miy;? v Wit | Wit
m KN/m? - m? kN Tan mm KNmm - - kN kN
>= -3.070 0.692

Tum 50.6 | 1.713 | 0.420 | 51.000 | 26.388 | 208.2317 -0.012 -0.317 0.030 | -4.437 | 20.281 | 24.337
TAng mai 482 | 1.702 | 0.422 | 61.640 | 31.815 | 828.39093 | -0.012 -0.382 0.119 | -4.437 | 80.683 | 96.820
Ting 15 451 | 1.686 | 0.424 | 57.040 | 29.343 | 851.02725| -0.011 -0.323 0.103 | -4.437 | 75.980 | 91.177
Ting 14 42 1.669 | 0.427 | 57.040 | 29.239 | 843.48977 -0.01 -0.292 0.084 | -4.437 | 68.461 | 82.154
Tang 13 38.9 | 1.651 | 0.430 | 57.040 | 29.127 | 843.48977 -0.01 -0.291 0.084 | -4.437 | 68.461 | 82.154
Tang 12 35.8 | 1.632 | 0.433 | 57.040 | 29.006 | 843.48977 | -0.009 -0.261 0.068 | -4.437 | 61.615 | 73.938
Tang 11 32.7 | 1.612 | 0.437 | 57.040 | 28.875 | 843.48977 |  -0.008 -0.231 0.054 | -4.437 | 54.769 | 65.723
Tang 10 29.6 | 1.589 | 0.441 | 57.040 | 28.732 | 843.48977 |  -0.007 -0.201 0.041 | -4.437 | 47.923 | 57.508
TAng 9 265 | 1.565 | 0.445 | 57.040 | 28.573 | 843.48977 |  -0.006 -0.171 0.030 | -4.437 | 41.077 | 49.292
Ting 8 23.4 | 1538 | 0.450 | 57.040 | 28.396 | 843.48977 | -0.006 -0.170 0.030 | -4.437 | 41.077 | 49.292
Ting 7 20.3 | 1.508 | 0.456 | 57.040 | 28.195 | 843.48977 | -0.005 -0.141 0.021 | -4.437 | 34.231 | 41.077
Tang 6 17.2 | 1.473 | 0.463 | 57.040 | 27.963 | 843.48977 | -0.004 -0.112 0.013 | -4.437 | 27.385 | 32.861
Tang 5 14.1 | 1.433 | 0.471 | 57.040 | 27.686 | 843.48977 | -0.003 -0.083 0.008 | -4.437 | 20.538 | 24.646
Ting 4 11 1.384 | 0.482 | 57.040 | 27.344 | 843.48977 | -0.002 -0.055 0.003 | -4.437 | 13.692 | 16.431

Tang 3 7.9 1.321 | 0.496 | 57.040 | 26.896 | 843.48977 | -0.001 -0.027 0.001 | -4.437 | 6.846 | 8.215

Tang 2 4.8 1.232 | 0.519 | 61.640 | 28.349 | 851.11148 | -0.0004327 | -0.012 0.000 | -4.437 | 2.989 | 3.587

Tang 1 1.2 1.015 | 0.588 | 55.200 | 23.687 | 1387.2863 | -2.19E-05 -0.001 0.000 | -4.437 | 0.246 | 0.296
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Nhan xét két qua tinh toan :

Qua két qua tinh toan ¢ bang trén ta thay rang trong 1 mode dao dong néu cé ca
2 thanh phan chuyén vi Uy va Ux tuy nhién thanh phan dao dong 1 trong 2 phuong
nho hon rat nhiéu so véi phuong con lai thi ta c6 thé don gian hoa bai tinh bang cach
chi tinh theo phuong ¢6 U 16n hon.
Ta tong hop duogc két qua gié dong, gié tinh theo 2 phuong theo bang nhu sau:
Bang 3-15: T6 hop tai trong

Ting GIO TINH GIO PONG
GX GY GDX GDY
MAI 164.067 104.855 55.624 24.337
Tang 16 225.747 125.871 221.285 96.820
Tang 15 206.965 115.399 197.021 91.177
Tang 14 204.912 114.254 195.276 82.154
Tang 13 202.724 113.034 180.254 82.154
Tang 12 200.381 111.727 165.233 73.938
Tang 11 197.856 110.320 135.191 65.723
Tang 10 195.116 108.792 120.170 57.508
Tang 9 192.117 107.120 105.148 49.292
Tang 8 188.800 105.270 90.127 49.292
Tang 7 185.081 103.197 75.106 41.077
Tang 6 180.837 100.830 60.085 32.861
Tang 5 175.875 98.063 45.064 24.646
Tang 4 169.866 94.713 30.042 16.431
Tang 3 162.174 90.424 15.021 8.215
Tang 2 163.444 91.132 15.157 3.587
Tang 1 120.547 67.214 1211 0.296

Theo TCVN 2737:1995, t6 hop noi luc c6 Mot tai trong tam thoi thi gia tri noi
luc cua tai trong tam thoi duoc 1dy toan bo. T6 hop noi luc ¢o tir 2 tai trong tam thoi

trg 18n thi gia tri noi luc trong ung cua chung duoc nhan véi hé sb t6 hop 12 0.9.
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3.3. Cac truwong hop tai

Tinh tai Ky hiéu: TT

Hoat tai chat day ky hiéu : HT

Gio6 theo phuong X ky hiéu : GX

Gi6 theo phuong Y ky hi¢u : GY

Bang 3-16: T6 hep tai trong
STT T6 hop TT HT GX GY

1 TH1 1 1
2 TH2 1 1
3 TH3 1 -1
4 TH4 1 1
5 TH5 1 -1
6 TH6 1 0.707 0.707
7 TH7 1 0.707 -0.707
8 THS8 1 -0.707 0.707
9 TH9 1 -0.707 -0.707
10 TH10 1 0.9 0.9
11 TH11 1 0.9 0.9
12 TH12 1 0.9 0.9
13 TH13 1 0.9 -0.9
14 TH14 1 0.9 0.636 0.636
15 TH15 1 0.9 0.636 -0.636
16 TH16 1 0.9 -0.636 0.636
17 TH17 1 0.9 -0.636 -0.636
18 THBAO T6 hop tir 1 dén 17

VO QUOC KHANG - 15149022 43



CHUONG 4: THIET KE SAN TANG DIEN HINH

CHUONG 4. THIET KE SAN TANG DPIEN HINH

4.1. TIEU CHUAN THIET KE
Quy pham str dung cho dd &n mon hoc nay bao gom cac tiéu chuan sau day:
TCVN 2737 - 1995: Tiéu chuan thiét ké tai trong va tac dong.
TCVN 5574 -2012: Két cau bétdng va bétong cot thép.
PHAN MEM SAFE 2016 & ETABS 2016

4.2. TINH TOAN NOI LUC SAN

Kich thudc so bo san, dam dugc sinh vién trinh bay tai chuong 2.

Tai trong tinh toan xem chuong 3.

Sinh vién s& md hinh va tinh toan cho bang hai cach: tinh toan san bang phuong phap
tra bang va tinh toan theo phuong phap phan tir hitu han dua trén két qua noi luc duoc xuat
ra tr SAFE & ETABS

Tir d6 so sanh roi dua ra lya chon cach bé tri thép phu hop cho cong trinh.

4.3. VAT LIEU XAY DUNG
Bétong
Cép d6 bén chiu nén B30 ( y» =1)
+ Rb=17MPa
#+ Rbt=1.2MPa
+ Eb =32500MPa

* 25 KN/m?®
Thép
Cbt thép loai Cl (d < 10) c¢6 cAc chi tiéu sau:
4+ Cuong d6 chiu kéo tinh toan thép doc RS = 225 MPa
4 Modun dan hoi caa cét thép doc: Es = 210000 MPa
4 Cuong do chiu kéo tinh toan cua cdt thép dai: Rsw = 175 MPa
Cé6t thép loai CllI (d > 10) c6 cac chi tiéu sau:
4+ Cuong d6 chiu kéo tinh toan cua thép doc: Rs = 365 MPa
4+ Modun dan hoi cua cbt thép doc: Es = 200000 Mpa
4 Cuong do chiu kéo tinh toan cua cdt thép dai: Rsw =290 Mpa
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4+ TRINH TU THIET KE
Bang 4-1: Trinh tu thiét ké san

Bit dau

|

(1) B4 tri hé két cau chiu luc

— (2) Chon so bd kich thudc tiét dién va vat liéu sir dung

(3) Thiét lap so dd tinh thich hop

(4) Xac dinh tai trong tac dung

l

(5) Xac dinh noi luc va td hop noi luc

!

(6) Tinh toan tiét dien BTCT
| Thea
(7) Chon va bo tri cot thép

l

Két thic

Khong théa

4.4. Tinh toan san:

4.4.1. Tinh toan néi luc bang phwong phap phan tir hiru han ( phan mém SAFE

& ETABS)

- Nham mudn c6 mét két qua chinh xac hon, sinh vién st dung phan mém phan tich

két ciu SAFE v16 dé tinh toan noi lyc cia san. Phan mém hoat dong theo nguyén tic phan
tur hitu han nén sé cho cac gia tri chinh xac hon tinh tay

- Sinh vién tién hanh Export san tang 3 ( Tang dién hinh) tir mé hinh da dyng sén o 1
phan mém khéac la Etabs v16
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(AN T LI IR I I LI TTITITITT]
@

Hinh 4-2: Tinh tai tac ddng 1én san (gém tai trong ban than cia san BTCT)
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Hinh 4-4: Gan tai twong 1én san

Géan cac dai Strip dé tién hanh xuat noi luc ¢ & san: Theo nguyén tac lay tai, ta gan

cai dai strip & cot véi bé rong bang ¥4 chiéu dai 6 san, ¢ giira san lay Y. gia tri do
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Hinh 4-6: Dai Strip theo phwong Y

~
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4.4.2. Kiém tra vong san:

- Theo bang 4 TCVN 5574:2012, d6 vong cho phép cua san cé kich thudc caa san
c6 kich thuéc 5m < L < 10m la 2.5cm

- Tir két qua xuat ra tir SAFE, ta c6 dugc d6 vong 16n nhat nam ¢ giira 6 ban co gia
tri 1a 11.706mm ( Thoa)

Hinh 4-7: P§ vGng san theo SAFE
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Hinh 4-8: N§i luc san theo phwong X — SAFE

@,_J'L , | 1 " : 1#"35‘"“7\ ! !
[ ' .
T
|
i
| -
mm |
i (N | |
AU 5N = T & 7 w A T O i = 3 Kl | T

Hinh 4-9: N§i luc san theo phwong Y - SAFE
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4.4.3. Tinh thép san:

< Quy trinh tinh toan:
- Hé s diéu kién lam viéc y;, = 1 ( Bang 15 TCVN 5574-2012)

- Tiét dién hinh chir nhat b x hs
- Chon ap=> ho=hs - ag

- Viéc tinh toan duoc thuc hién nhu sau:

s <ap; & =11 2a 4, = 120l

vpRubhg Re

- Pa sb céc gia tri ham luong p thép nam trong ham luong cho phép cua thép san p (0.3%-
0.9%) két qua chon thép tuong dbi phi hop. M6t sé vi tri c6 momen 16n sinh vién chon
phuong an gia cuong thém mot sé thanh thép nhu da thé hién trong ban tinh.

Tinh toan:

- Ta xuat két qua noi luc san ¢ cac Strip ma ta da gan tir trude, duoc két qua:

(<)o)

AN

'& —
(A =1 i = 2 e 1 o + == t -+ + 25 f = on = o = 1

® ® ® ® ®

Hinh 4-10: N§i lwc san theo phwong X — SAFE
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Hinh 4-11: Ngi lwc san theo phwong Y - SAFE
Tir két qua trén, ta tinh thir noi luc tai 6 san 3:
“ Tai gbi: c6 M max= 38.5 KNm/m
38.5

YT 1% 17 x10° x 0.1352

~ 0.133x 17 X 1000 x 135 637
B 365 B

=0.124;¢{ =1 —-+v1—2a = 0.133,4;

Chon d12@120 ¢ As= 942 mm2 => p=0.70% ( Thoa)
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Tinh excel cac phan con lai:

Bang 4-2: Két qua tinh thép theo phwong X

Tié’t O M Om g AS Wtinh Cét thép Ch()ll chon Ké’t
di¢n | ban | (KNm/m) (mm?) | (%) | ¢ As | (%) | luan
(mm) | (mm?)

Goi | S1 9.8 0.032 | 0.033| 270 | 0.2 | 10a200 | 393 | 0.29 | dat
S2 12.3 0.04 | 0.041| 336 | 0.3 |10a200 | 393 | 0.29 | dat
S3 38.5 0.124 | 0.133 | 837 | 0.7 | 12a120 | 942 | 0.70 | dat
S4 21.7 0.07 | 0.073| 539 | 0.4 |12a120 | 942 | 0.70 | dat
S5 28.5 0.092 | 0.097 | 716 | 0.5 | 12a120 | 942 | 0.70 | dat
S6 2.3 0.007 | 0.007 | 57 0 |10a200 | 393 |0.29 | dat
S7 3.1 0.01 | 0.01 82 0.1 | 10a200 | 393 | 0.29 | dat
S8 3.4 0.011 | 0.011| 90 0.1 | 10a200 | 393 | 0.29 | dat
S9 18.1 0.058 | 0.06 | 490 | 0.4 | 10al60 | 491 | 0.36 | dat

S10 3.2 0.01 | 0.01 82 0.1 | 10a200 | 393 | 0.29 | dat

S11 6.8 0.022 | 0.022 | 180 | 0.1 | 10a200 | 393 | 0.29 | dat

S12 11.1 0.036 | 0.037 | 303 | 0.2 | 10a200 | 393 | 0.29 | dat

Nhip | S1 2.8 0.012 | 0.012 | 88 0.1 | 82200 | 251 |0.29 | dat
S2 6.8 0.022 | 0.022 | 180 | 0.1 | 8a200 | 251 |0.29 | dat
S3 17 0.055 | 0.057 | 467 | 0.4 | 10a160 | 491 |0.73 | dat
S4 12.8 0.041 | 0.042 | 344 | 0.3 |10a200 | 393 |0.29 | dat
S5 15.5 0.04 |0.041| 336 | 0.3 |10a200 | 393 | 0.29 | dat
S6 6.2 0.02 | 0.02 | 164 | 0.1 |10a200 | 393 | 0.29 | dat
S7 2.8 0.009 | 0.009 | 74 0.1 | 10a200 | 393 | 0.29 | dat
S8 3.9 0.0130.013| 107 | 0.1 |10a200 | 393 |0.29 | dat
S9 5.7 0.018 | 0.018 | 148 | 0.1 | 10a200 | 393 | 0.29 | dat

S10 11 0.004 | 0.004 | 33 0 |10a200| 393 | 0.29 | dat

S11 2.9 0.009 | 0.009 | 74 0.1 [ 10a200 | 393 | 0.29 | dat

S12 3.1 0.01 | 0.01 82 0.1 [{10a200 | 393 | 0.29 | dat
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Bang 4-3: Két qua tinh thép theo phuong Y

O
<
=3
3

Tiét 13 As | minn | COt thép chon | penon | Két
(mm) | (mm?)

Goi | S1 5.4 0.017 | 0.017 | 139 | 0.1 |10a200| 393 | 0.29 | dat
S2 8.4 0.027 | 0.027 | 221 | 0.2 |10a200 | 393 | 0.29 | dat
S3 10.7 0.035 | 0.036 | 266 | 0.2 |10a200 | 393 | 0.29 | dat
S4 12.1 0.039 | 0.04 | 295 | 0.2 |10a200 | 393 | 0.29 | dat
S5 22.9 0.074 | 0.077 | 568 | 0.4 |10a100| 785 | 0.58 | dat
S6 4.1 0.013 | 0.013 | 107 | 0.1 |10a200| 393 | 0.29 | dat
S7 41.2 0.133 | 0.143 | 1055 | 0.8 |12a100 | 1131 | 0.84 | dat
S8 40.3 0.13 | 0.14 | 1033 | 0.8 | 123100 | 1131 | 0.84 | dat
S9 145 | 0.047 | 0.048 | 393 | 0.3 |10a200 | 393 | 0.29 | dat

S10 12.2 0.039 | 0.04 | 328 | 0.2 |10a200 | 393 | 0.29 | dat

S11 1.9 0.006 | 0.006 | 49 0 |10a200| 393 | 0.29 | dat

S12 12.7 0.041 | 0.042 | 344 | 0.3 | 10a200| 393 | 0.29 | dat

Nhip | S1 2.4 0.008 | 0.008 | 66 0.1 | 10a200 | 393 | 0.29 | dat
S2 3.5 0.011 | 0.011 | 90 0.1 {10a200 | 393 | 0.29 | dat
S3 114 | 0.037 [ 0.038 | 311 | 0.2 |10a200 | 393 | 0.29 | dat
S4 16.1 0.052 | 0.053 | 434 | 0.3 | 10a80 | 982 | 0.73 | dat
S5 23.8 0.077 | 0.08 | 656 | 0.5 | 10a80 | 982 | 0.73 | dat
S6 2.9 0.009 | 0.009 | 74 0.1 | 10a200 | 393 | 0.29 | dat
S7 9.8 0.032 | 0.033 | 2/0 | 0.2 |10a200| 393 | 0.29 | dat
S8 9.1 0.029 | 0.029 | 238 | 0.2 | 102200 | 393 | 0.29 | dat
S9 8.6 0.028 | 0.028 | 230 | 0.2 | 10a200 | 393 | 0.29 | dat

S10 2.4 0.008 | 0.008 | 66 0.1 {10a200 | 393 | 0.29 | dat

S11 0.2 0.001 | 0.001 8 0 |10a200| 393 | 0.29 | dat

S12 0.4 0.001 | 0.001 8 0 |10a200| 393 | 0.29 | dat
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CHUONG 5. THIET KE CAU THANG BO

5.1. Chon so bé tiét dién ban cau thang va cac thong sé dau vao

5.1.1. Kich thwéc hinh hoc

Chiéu cao tang dién hinh 3.3m

Céu thang dién hinh 1a cau thang 2 vé dang ban
Vé gém 8 bac thang véi kich thugc h=170mm; b=250mm

G6c nghiéng cua cau thang: tana = %’ = g = 0.68 - a = 34.21°

Chon chiéu day ban thang:

Cao trinh san tng

M3t bing cdu thang

Mat cAt 8-8

Cao trinh chidu nghi
Chifunghi  Tuong I

Matclt A-A

/e b,/2
i 1 L= iy + B2 k) L I

Hinh anh: Cau tao cau thang
Chon so b chiéu day ban thang:

L, 3650

= 5530 25:30 121 + 146mm

hy

Vi Lo la nhip tinh toan cua ban thang
Chon hb=150mm
Dam cau thang lién két véi ban nghiéng 200x300

Ban chiéu nghi lién két véi vach cang.

5.1.2. Thong sé dau vao

5.1.2.1. Vit liéu
Bétong
Cép do bén chiu nén B30 ( v =1)
4+ Rb=17MPa
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% Rbt=1.2MPa
%+ Eb=32500MPa

* 25 kN/m?
Thép
Cbt thép loai CI (d < 10) c6 cé4c chi tiéu sau:

4 Cuong do6 chiu kéo tinh toan thép doc RS = 225 MPa

< Modun dan hoi cua cét thép doc: Es = 210000 MPa

<+ Cuong d6 chiu kéo tinh toan cua cdt thép dai: Rsw = 175 MPa
Cét thép loai CIII (d > 10) c6 céc chi tiéu sau:

+ Cuong do chiu kéo tinh toan cua thép doc: Rs = 365 MPa

<+ Modun dan hoi caa cbt thép doc: Es = 200000 MPa

+ Cuodng do chiu kéo tinh toan cua cbt thép dai: Rsw = 290 Mpa

Béac xay gach

Gach, da hoa cudng, da mai ..

Vira xi méng
Ban bé 16ng cbt thép
Via xi mang

+ Gach, da hoa cudng, da mai
+ Via xiniang

+ Bac thang (xay gach dinh ho#c bé tdng cét thép)
+ Bén bé tong cbt thép

<4 Via xi mang

Hinh 3.2 Cac l6p cAu tao ciu thang

5.1.2.2. Tai trong tac dung 1én ban thang nghiéng:

a. Tinh tai tac dung Ién ban nghiéng:

Bang 5-1: Tinh tai tac dung Ién ban nghiéng

kN/m2 | kKN/m2
Gach lat 13.89 10 20 1.1 0.278 0.306
Vira 6t 41.68 30 18 1.3 0.750 0.975
San 150 150 25 1.1 3.750 4,125
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BTCT
4 Vira trat 20.84 15 18 1.3 0.375 0.488
5 Bac xay 70.29 - 16 11 1.125 1.237
gach
Tong cong 6.278 | 7.131

b. Hoat tai tac dung Ién ban nghiéng:
pff=nxp“x1m=1.2x 3 x 1 = 3.6kN/m?
Tong tai trong 1én ban nghiéng: g, = gt + p** = 7.131 + 3.6 = 10.731kN/m?
Tai trong tac dung Ién ban chiéu nghi:
Tinh tai tac dung 18n ban chiéu nghi:
Bang 5-2: Hoat tai tac dung 1én ban chiéu nghi:

1 Gach lat 10 20 1.1 0.2 0.22

2 Vira It 30 18 1.3 0.54 | 0.702

San
3 150 25 11 3.75 4.125
BTCT
4 Vira trat 15 18 1.3 0.27 0.351

Tong cong 476 | 5.398

pff=nxp*“x1"=1.2x 3 x 1 = 3.6kN/m?

Tong tai trong 1én ban chiéu nghi: g, = gt + pt* = 5.398 + 3.6 = 8.998kN/m?
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5.2. Tinh toan ban thanqg

5.2.1. Xac dinh néi luc

Két cdu cau thang ton tai rat nhiéu y kién trai nguoc nhau trong viéc chon so dd

tinh. Bé don gian va thién vé an toan, ta ding so dd phd bién nhat dé xac dinh noi luc cho
ban thang: so dd 1 gdi ¢ dinh,1 gbi di dong. Nguyén nhan bai vi:

Véch va dam duoc thi cdng tiring tang, ban thang 1a két cau doc lap duoc thi cong
sau cung. Chinh vi vay, rat kho dam bao d6 ngam ciing cua ban thang va dam thang
(viéc nay rat hay xay ra trong qué trinh thi cong ngoai cong truong).

Cau thang bo 1a mot trong nhirng hé thdng di chuyén trong cong trinh theo truc
dang, khi xay ra sy c6 bt thuong nhu chay nd, hoa hoan, dong dat... thi noi day chinh
1a 16i thoét hiém duy nhat (thang may sé& khong duoc ding trong nhiing truong hop nay),
va khi d6 tai trong s& cd thé ting hon nhitng luc binh thudng rat nhiéu, vi thé tinh an toan
cuia cau thang can duoc dam bao ti da.

Tur nhimg 1y do trén, xac dinh cach tinh toan nhu sau: so do dam don gian mot
g6i ¢b dinh, mot gdi di dong, tai phan bé déu dé c6 momen max tai giita nhip. Sau khi cé
momen max nay, tién hanh tinh toan thép cho nhip, tai géi momen bang khdng nhung
trén thyuc té thi tai gbi van c6 thé chuyén vi khi c6 nguoi sir dung, dé han ché chuyén vi

nay ta dat thép cau tao cho tai goi.

5.2.2. Phan tich ni luc:

Xét vé thang s6 1, vé thang sé 2 tinh toan tuong tur

Tai trong tac dung:

{ q: = 8.998kN/m

g, = 10 731kNXm:COS“ = cos(34.21°) = 0.8269
2 — .
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]
fﬁ] h dz

z

i Vé 2
Oy

2000 1430
1
de B
77
o Vé 1
2 2000 1450

Hinh 5-1: Biéu d6 Momen ciu thang

SE.=0=H,=0

L L, /L
IMy=0o Vy(L, +Ly)—qLi— — 2’2 (?2

+ L ):{)
2 cosa !

Ly | Gols (L, 145  10.731x2 (2
gl g+ 222 (240, | 8998 X 145X <57 + g X (5+1.45)

=Va= (L, +1L,) (1.45 + 2)

= 20.32kN

SF=0=V,— 22 g L +V; =0V, = 18.68kNXét tiét dien cach gdi tua A

Cosa

mot doan X:
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Vycosa18.68 x 0.8269
Mx
q2 10.731

10.731 x 1.566%

= 1. =
x=153Im=M——"r3 o

x=2m=M,=11.41kNm

QAcos gy

5.2.3. Tinh toan thép cau thang bé tang dién hinh:

5.2.3.1. Tinh toan thép ban thang & béin chiéu nghi
Cit ra 1 dai ban thang rong 1m va xem nhu dam chiu udn cé kich thudc tiét dién

120x1000mm
Chon a=15mm => ho=h-a=150-15=135mm

Trinh tu tinh toan:

M ERbin&a As
A, = -¢é&=1—-J/1-2a, 2 A.=——;u=—
™M™  Rpbh3 ¢ m s Rs H bh,

\ . ":: E
Diéu kién: {f — SR
’ = .tumin{

Hinh 5-2: Két qua tinh toan cau thang

Ban | M nhip | 13.34 | 1000 | 135 | 0.05 | 0.051 | 523 | 10 | 140 | 561 | 0.71

thang | M goi | 5.336 | 1000 | 135 | 0.02 | 0.02 | 208 | 8 | 200 | 251 |0.25
Ban | M nhip | 13.34 | 1000 | 135 | 0.053 | 0.051 | 523 | 10 | 140 | 561 |0.71

chiéu

- M gdi | 5.336 | 1000 | 135 | 0.02 | 0.02 | 208 | 8 | 200 | 251 |0.25
nghi

5.2.3.2. Tinh todn dim ciu thang
Kich thuéc dam cau thang 200x300, nhip L= 2.5m

a. Tai trong
Tai trong tac dung 1én dam chiéu nghi bao gom phan luc do ban thang truyén vao

va tai trong do ban than dam thang.
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Tai trong do ban thang truyén vao (bang phan lyc caa ban thang)
ql =19.86 kN/m

Tai trong ban than dam :
q> = nypeb(h—h;) = 1.1 x25x 0.2 x (0.3 - 0.15) = 0.825kN/m

Téng tai trong tac dung 1én dam thang nam trong phan thang:
g=9gl+9g2 =18.68 +0.825=19.5 kN/m
Noi luc :

Momen uén: p 25 225X25°
' 8

8 max

Luc cit: Q %—20'53;2'50;”
b. Cét thép :
4 Cot thép doc:
Tinh toan cét thép cho cac két cau dam theo cong thic tinh toan cau kién chiu uon
trong truong hop dat cot thép don.
Gia thiét a tinh s,=h-a=300-40=260mm

M 15.3 x 10°

: : = 0.067
R,bhZ 17 x 200 x 2602

Am

Kiém tra lai diéu kién a < ag, néu khéng thoa can ting kich thudc tiét dién san

hoic ting cap do bén cua bé tong.

Néu thoa thi tinh giatri: § = 1 — V1 —2a =1 —+/1 -2 x 0.067 = 0.07

Tinh dién tich cét thép yéu cau:
B ERbh, ~ 0.07 x17 x 200 x 260

_ 2
< R 280 235mm

Chon 2d14 c6 As= 308mm2

308
~oowacs < 100%=0. 59%,

Tinh ham lugng cdt thép: u=:1—5 x100%=
1p

Kiém tra ham luong cét thép:

=0.05% = u = _ Yol 100%=0.623 1115
=0, = X =0. X
Hmin 0= H = Hmax=05p R, 0 280

=2.6%
4+ Cotdai:
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Luc cét Ion nhat: Q=25.4kN

Tinh theo cau kién chiu udn, tiét dién chit nhat : b=200mm, h=300mm, ho=260mm,
Rb= 17MPa, Rbt=1.2MPa, Rsw=175MPa

Chon cét dai: n=2; d=6 (asw=28mm2)

Xéc dinh kha ning chiu cat cia bé téng:
000=0.5¢, ,(1+@, )Ribh,=0.5x1.5x(1+0)x1.2x200x260/1000=46.8kN

Q=25.4kN<Q,,=46.8kN

= Be tong du kha nang chiu cat nén khong can tinh cot dai.
Bé tri theo ciu tao:

Poan gan gdi tua:

h_300_
Sct < [5 .

300mm

— Chon s = 100mm = Cét dai d6a100

Doan gitta nhip

3h B 3 x 300 o8
Set < {? == 4 = min
500mm

= Chon s = 200mm = C6t dai d6a200

5.2.3.3. Kiém tra nirt
Bang 5-3: S6 liéu dau vao tinh nirt ciu thang

Rb,ser | 22
Rbtser | 1.8
Rs,ser | 235

h 150

=+ Noi luc:
Bang 5-4: Xét 6 ban ¢6 kich thwéc L1 va L2 chiu tai trong phan bo déu g (kN/m2)

Tai trong dai han | 1.55 | 253 | 6.27 1 7.27

Toan b tai 155 | 253 | 6.27 3 9.27
Bang 5-5: Tai trong tac dung Ién 6 san
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Momen do tai trong dai han tac dung ngan han | Mnh2 | 10.197
Momen do tai trong dai han tac dung dai han Mdh | 10.197

Cac budc tinh toan twong tu nhu tinh nirt ¢ san:

Bang 5-6: Tong hop gia tri tinh toan nut

6.461

1536.24 cm2
0.51
7.67 cm

15081.63 cmé
158.95 cmé
0 cm4
2681.33 cm3
7080.81 cm3
12.74 kNm
Nut

Khoéng nut

Khong nut

Bang 5-7: Kiém tra bé réng khe nit:
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0.192

Thoa diéu kién khe nut

Thoa diéu kién khe nit
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CHUONG 6. Khung khong gian
6.1. Mé dau:

Trong luan vin nay 1a céng trinh toa nha chung cu gdm 2 tang ham va 16 ting cao gom khu

nha & va shop house & tang trét. Véi mat bang khdng déu canh, sinh vién chon hé chiu lec chinh
gom cac vach duogc bd tri trén mit bang nham tan dung duoc toi da kha ning chiu luc cia phuong
cung hon
Viéc mé hinh tinh toan dwogc sinh vién thuc hién trén phan mém tinh toan két cdu 1a Etabs 16
Cac buéc thuc hién nhw sau:
Budc 1 : Chon so bd kich thudc tiét dign,
Budc 2 : Tinh toan tai trong.
Budc 3 : Gan tai trong va to hop tai trong.
Budc 4 : Tinh toan noi luc bang phan mém ETABS.
Budc 5 : Tinh toan thép cho khung truc dién hinh
Budc 6 : Kiém tra ham luong cét thép néu khong dac quay tré vé buéc 1

Budc 7 : Bb tri cot thép va trién khai ban vé& chi tiét khung truc da chon

6.2. Chon thong sé dau vao:

6.2.1. Vat liéu:
Bétong
Cap d6 bén chiu nén B30 ( v =1)
4+ Rb=17MPa
4+ Rbt=1.2MPa
+ Eb =32500MPa

* =25 kN/m?

Thép

Cot thép loai CI (d < 10) ¢6 cac chi tiéu sau:

+ Cuong do chiu kéo tinh toan thép doc RS = 225 MPa

4+ Modun dan hoi cua cét thép doc: Es = 210000 MPa

4 Cuong do chiu kéo tinh toan cua cét thép dai: Rsw = 175 MPa

C6t thép loai CIII (d > 10) c6 cac chi tiéu sau:
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+ Cuong do chiu kéo tinh toan cua thép doc: Rs = 365 MPa
4 Modun dan hdi cua cdt thép doc: Es = 200000 MPa
4 Cuong do chiu kéo tinh toan cua cdt thép dai: Rsw = 290 Mpa

6.3. Tinh toan khung truc 4

6.3.1. Co s& li thuyét tinh toan thép vach I6i

L&i, vach bé tong cbt thép 1a mot trong nhitng két cau chiu luc quan trong trong nha nhiéu
tang. N6 két hop vai hé khung hoac két hop véi nhau tao nén hé két cau chiu lyc cho cong trinh.
Tuy nhién viéc tinh toan chwa dé cap cu thé trong tiéu chuan thiét ké cua Viét Nam. Trén thé gigi
mot s6 tiéu chuan da dua ra phuong phap thiét ké 16i vach: Eurocode, ACI.

Thong thudng cac vach ciing sang console chiu t6 hop noi luc sau: N, Mx, My, Qx. Véch
ctring chi chiu tai trong ding, tai trong ngang thi tac dong song song véi mat phang caa nd nén bo
qua kha nang chiu moment ngoai mat phang Mx va luc cat theo phuong vudng goc véi mit phang

Qy chi xét dén t6 hop ndi luc bao gdm N, My, Qx

Noi luc tac dung Ién vach

Viéc tinh toan cot thép doc cho véach phang cé thé sir dung mét sé phuwong phap tinh nhu sau:
4 Phuong phap phan b tng suit dan hdi.
4 Phuong phap gia thuyét ving bién chiu moment.

4 Phuong phap xay dung biéu dd tuong tac

6.3.2. Phwong phap phan b6 wng suat dan hoi

Phuong phap nay chia vach thanh nhitng phan tir nho chiu luc kéo hodc nén dung tam, ung
suit coi nhu phan bd déu trén mat cit ngang cua phan ta. Tinh todn cét thép cho ting phan tir sau
d6 két hop lai bé tri cho ca vach.

Céc gia thuyét co ban khi tinh toan:
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4 Vit liéu dan hoi.
4 Ung suat kéo do cét thép chiu, (rng suat nén do ca bé tong va cét thép chiu.
Trinh tw tinh toan nhw sau

Xac dinh truc chinh moment quan tinh chinh tai tdm cta vach

Hinh 6-1: Xac dinh truc chinh moment quan tinh chinh
Chia vach ting phan tir nho: céc phan ti ¢é chiéu dai tir (0.15+0.25)Lw

Hinh 6-2: Chia nhé vach thanh cac doan nhé
Xéc dinh ¢ng suat trén mdi phan ta: do gia thiét 1a vat liéu dan hodi nén ta ding cac cong
thire tinh todn trong stc bén vat liu.
Tinh @ng suat trong tirng phan ti: @ng suat trong tirng phan tir duoc xac dinh theo cong
thurc sau:

My

N
O_f_:_i T
A Iy

, , A , A ) |/
Tinh luc tc dung Ién cac phan ti: N; = tw;"" O;

Trong do
+ tw— chiéu day cua vach.
4 |y — chiéu dai cua vach.
4 A —dién tich mat cit ngang cua vach.
+ |y —moment quan tinh chinh trung tam
Tinh toan cét thép theo TCVN 5574:2012: tinh toan cét thép cho cau kién chiu kéo nén

ding tam theo cong thuc sau:

Déi vai ving chiu kéo (Ni < 0): A = %

Ao o ,e N . . . Ni—ypRpd
Déi véi ving chiu nén (Ni < 0): A = %
5C
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Kiém tra ham luong cdt thép.

Kiém tra kha nang chéng udn ctia vach ddi véi moment con lai

Nhan xét: Phuong phép nay don gian ¢ thé tinh toan cac véach cho céac hinh dang phirc tap
L, T, U hay 16i thang. Phuong phap nay gia thiét 1a vach 1a vat liéu dan hdi, coi tng suit 1a dudng
tuyén tinh trén mat cat tiét dién, dwa moment vé trong tam tiét dién phan phdi lai moment tuyén

tinh trén tiét dién

6.3.3. Phuwong phap gia thiét ving bién chiu moment

Phuong phap nay cho rang cdt thép dat tai ving bién cua hai dau vach dé thiét ké dé chon
toan bd moment. Luc doc gia thuyét 12 phan bb déu trén toan bo tiét dién vach.
Gia thiét tinh toan: (ng suat kéo do cét thép chiu, (ng suat nén do bé téng va cdt thép chiu.

L 0.5L

-

e

=
-+—
=

]

E

o
}Z:
S
— |
LY

vung bién phai

vung bién trai

Hinh 6-3: So' @ phan bo &ng suat ciia vach theo phwong phap viing bién chiu moment.
Trinh ty tinh toén:
Gia thiét chiéu dai B cua hai vung bién chiu moment. Xét véach chiu luc doc N va moment

Mz, moment MxX.

, . P . N < N M
Xac dinh luc kéo, nén trong ving bién: P, ,, = —A4, + ————
, A L—0.5B;—0.5B;

Trong do:
4+ Ab — dién tich vung bién.
4+ A —dién tich mat cat vach
Tinh toan cot thép theo TCVN 5574:2012
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Ving chiu kéo (N < 0): 4 = %

Kiém tra ham luong cét thép: Néu khong thoa man thi ting kich thudc cua ving bién.
Chiéu dai cua ving bién c6 gia tri 16n nhat 0.5Lw, néu vuot qua gia tri nay can ting bé day tuong.
Kiém tra phan vach con lai: vach ¢ gitta nhu cAu kién chiu nén ding tam, truong hop bé tong da du
kha nang chiu lyc thi cét thép trong ving nay dit theo cau tao, ham lwong phai I6n hon pmin.
Kiém tra kha nang chéng udn cia vach dbi vai moment con lai.

Nhén xét: Phuong phap nay tuong ty nhu phuong phap phan bd ¢ng suit dan hdi, chi khac
la ¢t thép chiu moment & hai dau vach. Ngoai ra, con thich hop voi truong hop vach ¢ tiét dién
tang cudng ¢ hai dau vach va phuong phap nay thién vé an toan vi chi ké dén kha niang chiu

moment ciia mot phan dién tich vach vung bién.

6.3.4. Phwong phap biéu dd twong tac

Phuong phéap nay dua trén mot sb giai thuyét vé su lam viéc caa bé tong va cot thép dé thiét
lap trang thai chiu lyc gidi han (Nu, Mu) cuaa vach. Tap hop céc trang thai nay sé€ tao thanh mét
duong cong lién hé gitta luc doc N va moment M cua trang thai gioi han.

Pay 1a phuong phap chinh x4c nhat, phan anh ding nhét sy lam viéc cua 16i vach

Phuong phap nay thuc chat coi véach 1a cau kién chiu nén léch tam va cot thép phan bd trén toan
tiét dién vach duogc ké dén trong kha nang chiu luc cua véch.

Viéc thiét 1ap biéu d6 twong tac doi hoi khdi lwgng tinh toan Ion, phic tap.

Két luan:

Péi vai cong trinh nay ta sé tinh theo phuong phap gia thiét ving bién chiu moment. - Theo muc
3.4.2 TCVN 198:1997:
£ Phai dat hai lu6i thép. Duong kinh cét thép( ké ca cét thép thing ding va cdt thép nim
ngang) khéng nho hon 10mm va khong nho hon 0.1b. hai 16p lugi thep nay phai duoc kién
két voi nhau bang cac moc dai hinh chir s voi mat do 4 moc/m2.
£ Ham luong cét thép thing dung chon > 0.4% (dbi voi dong dat yéu) va > 0.6% (ddi véi
dong dat trung binh va manh) nhung khong 16m hon 3.5%.
£ Khoang cach gitta cac cbt thép chon > 200mm (néu b < 300mm) va < 2b/3 (néu b >
300mm). Riéng ddi véi dong dat yéu cac cbt thép nam ngang co thé cach nhau téi 250mm.
£ C6t thép nam ngang chon khong it hon 1/3 lwong cbt thép doc voi ham luong < 0.25% (ddi

Vv6i dong dat yéu) va < 0.4% (ddi v6i dong dat trung binh va manh).
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# Chiéu dai néi budc cua cdt thép lay bang 1.51bo (ddi voi dong dat yéu) va 2lbo (ddi véi
dong dat trung binh va manh). Trong d6 Ibo 1 chiéu dai neo tiéu chuan ddi véi trudng hop
khong c6 dong dat. cac diém ndi thép phai dat so le.

# Trong trudng hop véach ¢d 16 ma nho (bl va e < 500mm), phai dit ting cudng it nhat 2d12
moi bién va mdi goc 16 me.

Néu cac vach bién khong ting cuong tiét dién, ciu tao thép cua vach dit co thé thuc hién biang

cach thém thép c hoac s.

6.3.5. Ap dung tinh toan

Sinh vién mé hinh cong trinh 18n phan mém Etabs véi cac gia trj tai trong duoc gan vao cau

Kién da duoc tinh ¢ chuong 2:

Hinh 6.3.5: M hinh cong trinh trong phan mém Etabs
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6.3.6. Tinh toan cét thép vach khung truc 4

 ————

1 AASEVE
L S — 1 i BASENE W] dae,

Hinh 6.3.7.1: mé hinh ngi luc vach
Ly thuyét chung
Véch 12 mot trong nhitng két cau chiu lyc quan trong trong nha nhiéu tang. Uu diém ciaa n6
|4 tinh lién khéi tét, bién dang ngang nho do c6 @6 cang 16n. Trong quéa trinh 1am viéc chung cua
toan bo cong trinh véach cting c6 vai tro chiu phan 16n tai trong ngang va mot phan tai trong ding.
Tuy nhién viéc tinh toan cét thép van chua duoc dé cap cu thé trong tiéu chuan thiét ké cua Viét

Nam. Viéc tinh toan vach cting chu yéu thiét ké c6 sin trong cac chuong trinh cia nudc ngoai.
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Viéc tinh todn c6 thé st dung nhiéu phwong phap. C6 3 phuong phép tinh toan cét thép cho

véch phang thuong ding trong thiét ké nha cao tang :
+ Phuong phap phan bé ng suat dan hoi.
+ Phuong phap gia thiét ving bién chiu moment.

+ Phuong phap xay dung biéu d6 twong tac

Sinh vién cd thé sir dung tat ca cac phuong phéap trén dé tinh toan dién tich cbt thép va chon

ra dién tich cét thép hop 1y nhat dé bd tri cét thép. Tuy nhién do trong luan van thoi gian ¢6 han
nén sinh vién chi chon phwong phap gia thiét viing bién chiu moment dé tinh toan cbt thép vach.
Gia thiét tinh toan

Cot thép dat trong ving bién & hai dau vach duogc thiét ké dé chiu toan bd moment. Lyc doc

Cé4c gia thiét co ban: QI

Ung lyc kéo do cét thép chiu.

Ung luec nén do ca bé tdng va cbt thép chiu.

Trinh ty tinh toén

Budéc 1: Gia thiét chiéu dai B ciia ving bién
chiu mdémen. Xét vach chiu luc doc truc N va
momen udn mit phang Mx. Moment Mx tuong
duong v&i mot cap ngau hee dit ¢ hai vang bién

cua vach

truc duoc gia thiét 1a phan bd déu trén toan bo chicu dai tuong.

6

Tptr

L

Hinh 6-4: So' dd tinh theo phwong

phap gia thiét viing bién chiu moment

Buwéc 2: Xac dinh lyc kéo hoac nén trong vung bién:

N M,
Ptr,ph = _Ab *
A 2T (=B

Vai . Ab - dién tich cua vung bién

A - dién tich mat cét vach

Bwéc 3: Tinh dién tich cot thép chiu kéo, nén :
N

Ask = R_

S
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E_RbAb

A =2
sn R

SC

= 0.1%, e =6%) N8y Khong thoa thi phi

Budc 4: Kiém tra ham lugng cbt thép (Hmin
tang kich thudc B cua vung bién 18n rdi tinh lai tir buée 1. Chiéu dai caa ving bién B c6 gia tri
I6n nhat 1a L/2 néu vuot qué gid tri ndy can ting bé day vach.

Bwéc 5: Kiém tra phan vach con lai gitta hai ving bién nhu di voi cau kién chiu nén dung
tam. Truong hop bé tong du kha ning chiu lyc thi cbt thép chiu nén trong ving nay dit theo cu
tao.

CAu tao thép vach ciing

Cot thép doc: Phai dat hai 16p thép ludi. Buong kinh cbt thép khdng nhé hon 10mm. Hai
16p 1udi thép phai dat lién két voi nhau bang cac moc dai hinh chir S hoic chit C véi mat do 4
mdc/m2. Ty Ié phan tram cdt thép thang dirng xac dinh theo tinh todn nhung phai 16n hon 0.4% ddi
véi dong dat yéu va 0.6% ddi véi dong dat trung binh va manh ,dong thoi khong vuot qué 6%.

Cét thép nam ngang chon khéng it hon 1/3 lwong cot thép doc véi ham lwong < 0.25% ddi
VGi dong dat yéu va <0.4% dbi véi dong dat trung binh va manh. Khoang cach giita cét thép ngang
chon > 200 mm néu bv < 300 mm va < 2bv/3 néu bv>300mm.Truong hop thong thuong va dong
dat yéu co thé chon khoang cach cét thép nam ngang téi 250 mm.

Chiéu dai néi bugc cét thép lay bang 1.5In ddi véi dong dat yéu va 2In doi véi dong dat
trung binh va manh.Trong d6 In chiéu dai doan neo tinh toén cho truong hop thong thuong khdng
xét dong dat. Cac diém ndi thép dit so le.

Vi du tinh toan:

Tinh toan vach P2;
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Bang 6.7 Noi luc vach P2 tang 16

VACH [TANG M V (KN) N (kN) |COMB | B
(KNm) (mm) (mm)
P2 TANG 16 -1069.71  425.3519 |-651.17 |Combl1l0 (1400 350

Vit liéu sir dung
- Bé tbng cap do bén chiéu nén B30:
R,=17MPa; R,=1.2MPa; E,A=32.5x10°MPa
- Thép nhom ClII:
R,=365MPa; E,=20%x10"MPa
Tinh vach vung bién
B =0.35m; L =1400 m; Brp =B =0.35 m; A, = 0.1225 m?,
- Luc kéo, nén vung bién bén trai:

P M
—A, +
A (L,-0.5B,-0.5B))
10.65 332.68

= x0.1225+ =461.31 kN
0.35x1.4 (2.8-0.5x0.56-0.5x0.56)

P, =

- Luc kéo, nén vung bién bén phai:

Pao M

A" (L,-05B,-0.58B,))

_ 10.65 %0.1225- 332.68
0.35x1.4 (2.8-0.5%0.56-0.5%0.56)

P,=

=-331.07 kN

- Chiéu dai tinh todn L, = uxH =0.7x3300=2310 mm

Lo 2310

= =29.16>28
0.288xt,, 0.288x350

- D6 manh tinh toan: A=

— ¢=1.028-0.00002881° —0.00161
=1.028-0.0000288x 29.16° —0.0016x 29.16 = 0.85

Tinh dién tich cét thép ving bién phai

Vi Py <0 nén:

P, —-331.07x10°

=R 365

SC

=907.041 mm?®
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Tinh dién tich cét thép viing bién phai

Vi P:> 0 nén
P 3
Ty R,A,  A6131X107 o 0.09%1000 %1000
A, =2 = 085 =-3938 mm?
R 365

sC

A=max(A,A)=907.041 mm’
Trong vung bién 350x350mm can As = 907.041 mm2

— Chon thép : 8316 ( Aschon = 1608 mm?))
Kiém tra ham lwong cét thép

A ___ 1608 x100=1.79% =» thda

t xB 350x122.5

Tinh vach vung bung
- Kiém tra phan vach con lai giita 2 viing bién d6i véi cau kién chiu nén dung tam

+ Luc doc tac dung Ién vung bung vach :

Pbung = % X [ A:)ung }

_ |-651.17|

bung = x[350x1300]=521KN
350x1400

Tinh thép vung bung

I:)LII']
M — Ry Ayng 0528:;—22x1.3><0.35><1000

__9
A%cbung R 365

sC

=-41708KN

— Chon thép theo c4u tao @16a200.
Tinh thép dai cho vach
- Kha niing chiu cat cta bé tong: Qg =@p3 x(1+@n )Ry xbxhg=777.6 kN

Qmax = 18.057 (kN) — bé tong du kha ning chiu cat
Vay ta bo tri dai theo cau tao, bude dai ®8a200 (mm)
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Bang 6.8 Bang tinh ¢ét thép doc vach

TEN | TEN L B By Br Ar | As o A, 7
VACH | TanG | M(KNm) | N(kN) (mm) | mm [ (mm) | (mm) (@) | By, (mm?) | (mm? o VD 2020 chon | (%)
TANG
I 360.65 -493.31 1000 @ 250 250 250 2014 @ -143.4 393 4485 393 8 @ 16 1608 179
I?NG 38118 -762.22 1000 @ 250 250 250 3386 @ -109.9 301 -4333 301 8 @ 16 1608 179
IfNG 40167 -107411 1000 250 250 250 3974 @ -75.2 206 -4144 206 8 @ 16 1608 @ 1.79
I?NG 40998 -1318.11 1000 250 250 250 4389 = -434 119 4010 119 8 @ 16 1608 @ 1.79
E‘NG 431.86 -1542.02 1000 250 250 250 4853 @ -22.7 62 -3860 62 8 @ 16 1608 179
IfNG 3559 -17428 | 1000 @ 250 250 250 4708 = 521  -5424 -3907 3907 8 @ 16 1608 = 1.79
Pl I(’;‘NG 240029 | -1611.95 @ 1000 | 250 @ 250 250 3005 = 12.9 = -5425 -4427 -4427 8 @ 16 1608 @ 1.79
TANG9 | -42673 24773 1000 = 250 250 250 4058 | 89.7 | -5424  -4117 4117 | 8 @ 16 1608 @ 179
TANGS | -390.83  -3344.62 1000 | 250 250 250 4792 | 189.7 | -5424  -3880  -3880 @ 8 @ 16 1608 & 1.79
TANG7 | -32025 -421811 1000 | 250 250 250 5438 @ 209.0 | -5424 -3672 3672 8 @ 16 1608 179
TANG 6 | -20441  -5608.92 1000 | 250 250 250 6699 | 4519 | -5423  -3265 -3265 @ 8 @ 16 1608 & 1.79
TANG5 @ -1779.09  -1879.83 1000 = 250 250 250 13285 @ 7645 2095 @ -1143 2095 @ 8 @ 20 2512  2.79
TANG4 | -1792.85 & -1893.59 1000 | 250 250 250 13285 @ 7645 2116 | -1122 2116 @ 8 @ 20 2512 279
TANG 3 | -1806.61 | -1907.35 1000 | 250 250 250 13285 | 7645 | 2137 | -1101 | 2137 | 8 @ 20 2512 @ 2.79
TANG?2 @ -182037 & -192111 1000 | 250 250 250 13285 @ -7645 2158 @ -1080 2158 @ 8 @ 20 2512 2.79
TANG 1 | -1834.13 | -1934.87 1000 | 250 250 250 13285 | 7645 | 2179 | -1059 2179 | 8 @ 20 @ 2512 | 2.79
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TANG
HAM -1847.89  -1948.63 1000 250 250 250 13285 @ -7645 & 2200 @ -1038 @ 2200 8 @ 20 2512 2.79
I?NG 1069.71  -651.17 = 1400 350 350 350 4613 @ 3311 907 | -3938 907 = 8 @ 16 1608  1.79
ISANG 381.18 76222 1400 350 350 350 3386 @ -109.9 301 = -4333 301 8 @ 16 1608 1.79
Ij‘NG -401.67 = -1074.11 1400 350 350 350 397.4 -75.2 206  -4144 206 8 @ 16 1608 @ 1.79
I?NG -409.98  -1318.11 1400 350 350 350  438.9 -43.4 119  -4010 119 8 @ 16 1608 1.79
I;NG -431.86 @ -1542.02 1400 350 350 350 485.3 22.7 62 -3860 62 8 @ 16 1608 @ 1.79
IfNG -355.9 -1742.8 1400 350 350 350 470.8 52.1 5424 3907  -3907 8 @ 16 1608 @ 1.79
Ié"NG -781.48 -4598.12 1400 350 350 350 749.2 170.4  -5424 -3010 -3010 8 @ 16 1608 @ 1.79
- TANG 9 -764.06 -1301.98 1400 350 350 350 4132 @ -152.8 = 419  -4093 419 8 @ 16 1608 @ 1.79
TANG 8 -789.48 -1961.78 1400 @ 350 350 350 488.6 -96.2 264 = -3850 264 8 @ 16 1608 1.79
TANG 7 -751.89 -2621.51 1400 350 350 350 540.6 -16.3 45 -3682 45 8 @ 16 1608 @ 1.79
TANG 6 -688.31 -3281.04 1400 350 350 350 583 73.2 5424 -3545 3545 8 @ 16 1608 1.79
TANG 5 7806.62 -534223 1400 350 350 350 2357.1 -34256 -9385 5617 5617 @14 @ 25 6869  7.63
TANG 4 185936 528949 1400 350 350 350 0084 33708 9385 9617 5617 14 @ 25 6869 7.63
TANG 3 7917.81 -5231.04 1400 350 350 350 2468.29 33121 4 9385 5617 5617 14 @ 25 6869 7.63
TANG 2 7976.26  -5172.59 1400 350 350 350 2526.74 325;3 g5 9385 5617 5617 14 @ 25 6869 7.63
TANG 1 8034.71 -5114.14 1400 350 350 350 2585.19 319'7 g 9385 5617 5617 14 @ 25 6869 7.63
TANG -
HAM 8093.16 -5055.69 1400 350 350 350 264364 4 g0 9385 5617 5617 14 @ 25 6869 7.3
P3  TANG -315.16 -1351.13 = 1400 @ 350 350 350 251.8 18.4 5425 -4613 -4613 8 @ 16 1608 @ 1.79
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16
TANG
I 33478 -207827 = 1400 350 350 350 3318 = 838  -5424 4355 -4355 8 @ 16 1608 = 1.79
IfNG 31013 | -2814.64 = 1400 = 350 350 350 3963  166.6 @ -5424 -4147 -4147 8 @ 16 1608  1.79
I?NG 26517  -3561.69 1400 350 350 350 4544 = 258  -5424 3960 -3960 8 @ 16 1608 = 1.79
I?NG 30353 -4400.62 1400 = 350 350 350 5525 = 327.6  -5424 3644 -3644 8 @ 16 1608 = 1.79
IfNG 107214 | -4797.72 1400 @ 350 350 350 8769 = 827  -5424 2508 -2508 8 @ 16 1608 = 1.79
I?NG 78148 -4598.12 @ 1400 350 350 350 7492 @ 1704 = -5424 3010 -3010 8 @ 16 1608 @ 1.79
TANG9 = -764.06 -1301.98 1400 = 350 350 350 4132 | -152.8 419 -4093 419 8 @ 16 1608 179
TANGS | -78948  -1961.78 1400 | 350 350 350 4886 | -96.2 264 3850 | 264 8 | @ 16 1608 | 1.79
TANG7 | -751.89  -2621.51 1400 | 350 350 350 5406 | -16.3 45 3682 | 45 s @ 16 1608  1.79
TANG 6 | -688.31 -3281.04 1400 @ 350 350 350 583 732 | 5424 -3545 3545 8 @ 16 1608 179
TANG5 | 7806.62  -5342.23 1400 | 350 350 350 23571 @ -3425.6  -0385 5617 @ 5617 | 14 | @ 25 & 6869 @ 7.63
TANG4 | oooe pooo,o 1400 | 350 350 350 sio0ss | 3379ge 9385 5617 5617 14 @ 25 6869 | 7.63
TANG3 = 7917.81 -5231.04 1400 @ 350 350 350 246829 ., 9385 5617 | 5617 14 @ 25 6869 7.63
TANG?2 = 797626 -5172.59 1400 @ 350 350 350 252674 oo 9385 5617 5617 14 @ 25 6869 | 7.63
TANG1 803471 -511414 1400 @ 350 350 350 258519 0. 9385 5617 | 5617 14 @ 25 6869 7.63
TANG _
L 8093.16 -5055.69 1400 = 350 350 350 264364 ..o o 9385 5617 5617 14 @ 25 6869 | 7.63
Ig‘NG 33879 -909.88 1400 @ 350 350 350 3358 @ -62.8 172 4342 | 172 8 | @ 16 | 1608 @ 1.79
P4 )
I?NG 35617 -154353 1400 350 350 350 441 22 5425 -4003 4003 8 @ 16 1608 1.79
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TANG
Iy 37115 -20791 1400 350 350 350 5302 = 935 = -5424 3716 -3716 8 @ 16 1608 179
I?NG -369.09 -2616.87 1400 350 350 350 609.6 = 1754 = -5424 3460 -3460 8 @ 16 1608 = 1.79
I?NG 5046 -3157.82 1400 350 350 350 7705 = 1769 = -5424 2941 -29041 8 @ 16 1608 1.79
IfNG 576.04 -3700.83 1400 @ 350 350 350 894 = 2163  -5424 2543 -2543 8 @ 16 1608  1.79
I(‘;‘NG 31516 -1351.13 1400 350 350 350 2518 = 184  -5425 -4613 -4613 8 @ 16 1608  1.79
TANG9  -33478 -2078.27 1400 @ 350 350 350 3318 = 838  -5424 -4355 4355 8 @ 16 1608  1.79
TANGS = -31013 -2814.64 1400 @ 350 350 350 | 3963 | 166.6 | -5424  -4147  -4147 8 | @ 16 1608  1.79
TANG7  -26517 -3561.69 1400 @ 350 350 350 4544 @ 258  -5424 -3960 -3960 8 @ 16 1608  1.79
TANG 6 30353 -4400.62 1400 350 350 350 5525 = 327.6  -5424 -3644 -3644 8 @ 16 1608  1.79
TANG S = -638415 -4286.73 1400 @ 350 350 350 85275 @ -4240.8 11619 9404 11619 24 @ 25 11775  3.93
TANG4  -6403.36 -4282.91 1400 @ 350 350 350 85275  -4240.8 11644 9429 11638 24 @ 25 11775 3.93
TANG3 = -642257 -4279.09 1400 @ 350 350 350 85275 @ -4240.8 11663 9454 11657 24 @ 25 11775  3.93
TANG?2  -644178 -4275.27 1400 @ 350 350 350 85275 @ -4240.8 11682 9479 11676 24 @ 25 11775 3.93
TANG 1 = -6460.99 -4271.45 1400 @ 350 350 350 85275 @ -4240.8 11701 9504 11695 24 @ 25 11775  3.93
EAAI;[G 64802 -4267.63 1400 350 350 350 85275  -42408 11720 9520 11714 24 @ 25 11775 3.93
Ié"NG 18507 -968.18 = 1000 250 250 250 2541 @ 364  -5425 -4606 -4606 8 @ 16 1608 = 1.79
I?NG 20078 -1473.78 = 1000 250 250 250 3445 = 97.7 = 5424 4314 -4314 8 @ 16 1608 @ 1.79
e Ij‘NG 22453 -1996.44 1000 250 250 250 4315 = 167.4 = -5424 -4034 4034 8 @ 16 1608 = 1.79
I?NG 23071 -2543.42 1000 250 250 250 5172 = 2458 = -5424 -3758 3758 8 @ 16 1608 = 1.79
I;‘NG 23462 312313 | 1000 = 250 250 250 6065 @ 3305 = -5424 3470 -3470 8 @ 16 1608 @ 1.79
TANG 18507 -968.18 | 1000 250 250 250 2541 | 364 | -5425 -4606 4606 8 @ 16 1608 179
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11
TANG
" 20978 -1473.78 1000 250 250 250 3445 = 977 | -5424 -4314 4314 8 @ 16 1608 179
TANG9 = -22453  -1996.44 1000 = 250 250 250 4315 | 1674 | -5424  -4034 4034 8 @ 16 1608 179
TANGS = -23071 -254342 1000 = 250 250 250 5172 | 245.8  -5424 -3758 3758 8 @ 16 1608 179
TANG7 | -23462 -312313 1000 @ 250 250 250 6065 @ 3305  -5424 -3470 3470 8 @ 16 1608 179
TANG 6 | -26479 | -3968.38 | 1000 | 250 | 250 250 | 751 | 4395 | -5423 -3004  -3004 8 | @ 16 1608 | 1.79
TANGS5 = 115164 -4499.07 1000 = 250 250 250 751 | 4395 | -5423 -3004 3004 8 @ 16 1608 179
TANG4 | 115164 -4499.07 1000 = 250 250 250 7492 | 1704 | -5424  -3010 3010 K 8 @ 16 1608 @ 179
TANG3 | 115164 -4499.07 1000 & 250 250 250 4132 | -152.8 419 -4093 419 8 @ 16 1608 179
TANG2 115164 -4499.07 1000 = 250 250 250 | 488.6 | -96.2 264 | 3850 264 8 | @ 16 | 1608 | 1.79
TANG1 | 115164 -4499.07 1000 = 250 250 250 5406 | -16.3 45 3682 | 45 s @ 16 1608  1.79
TANG 1151.64 = -4499.07 @ 1000 | 250 250 250 13523 - 7 1066 7 8 @ 16 1608 179
HAM 26
Ié"NG 40029 -1611.95 1400 350 350 350 3095 @ 120 5425 -4427 -4427 8 @ 16 1608 179
I?NG 42673 -2477.3 1400 350 350 350 4058 = 897  -5424 -4117 -4117 8 @ 16 1608 = 1.79
Iﬁ‘NG 1390.83 -3344.62 1400 350 350 350 4792 @ 189.7 = -5424 -3880 -3880 @ 8 @ 16 1608  1.79
IﬁNG 32925 -421811 @ 1400 350 350 350 5438 @ 2999 | -5424 3672 -3672 8 @ 16 1608 179
P6 I?NG 29441 -5608.92 1400 350 350 350 6699 | 4519 | -5423 | -3265 -3265 | 8 | @ 16 1608 @ 1.79
IfNG 1068 -6091.26 = 1400 = 350 350 350 10047 2136  -5424 2186 -2186 8 @ 16 1608 179
I?NG 31516 -1351.13 1400 350 350 350 2518 @ 184 | -5425 -4613 -4613 @ 8 @ 16 1608  1.79
TANG9 = -33478 -2078.27 1400 @ 350 350 350 3318 838  -5424 -4355 -4355 8 @ 16 1608 @ 1.79
TANGS  -31013  -2814.64 & 1400 | 350 350 350 3963 @ 166.6  -5424 -4147 -4147 8 @ 16 1608  1.79
TANG7 = -26517  -3561.69 1400 & 350 350 350 4544 @ 258 -5424  -3960 -3960 8 @ 16 1608 @ 1.79
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TANG 6 303.53  -4400.62 = 1400 350 350 350 5525 327.6 5424  -3644  -3644 8 @ 16 1608 1.79
TANG 5 8439.17 -5994.56 1400 350 350 350 5067.9 -2270.5 6220 3677 6220 16 @ 25 7850 @ 3.74
TANG 4 8476.7 -6030.18 1400 350 350 350 5080.22 228‘2 ,g 6237 3700 6237 16 @ 25 7850 3.74
TANG 3 8514.23  -6065.8 1400 350 350 350 5092.54 229;1 0g 0254 3723 6254 16 @ 25 7850 3.74
TANG 2 8551.76 -6101.42 1400 350 350 350 5104.86 230'5 g7 6271 3746 6271 16 @ 25 7850 3.74
TANG 1 8589.29 -6137.04 1400 350 350 350 5117.18 231'7 6 0288 3769 6288 16 @ 25 7850 3.74
TANG -

Y 8626.82 -6172.66 1400 350 350 350 51295 .9, 6305 3792 6305 16 @ 25 7850 3.74
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6.3.7. Tinh toan vach thang may

6.3.7.1. Vat liéu st dung
- Bé tdng cap do bén chiéu nén B30:

R,=17MPa; R,,=1.2MPa; E, =32.5x10°MPa
- Thép nhom ClII:

R,=365MPa; E,=20%x10"MPa

6.3.7.2. Tinh thép vung bién
t, =250mm, |,=2300mm, M=332.68 KN.m, N=10.65 KN, B

=B

trai — = phai

=0.25l, =0.25x2.3=0.56

- Luc kéo, nén vung bién bén tréi:
Pp M
A " (L,-05B,-0.5B,)

1065, 0.25x0.56)- 332.68 =-146.39 kN

©0.25x2.3 (2.3-0.5%0.56-0.5%0.56)

P,=

- Luc kéo, nén vung bién bén phai:
EAb + M
A " (L,-05B,-0.5B,)

1065 %(0.33x0.25%2.3)+ 332.68 =150.64 kN

0.25%2.3 (2.3-0.5%0.56-0.5x0.56)

P,=

- Chiéu dai tinh todn L, = #xH =0.75x3300 = 2520 mm

Lo 2520

= =29.16>28
0.288xt,, 0.288x300

- D6 manh tinh toan: A=

— ¢ =1.028-0.00002884° —0.00161
=1.028—0.0000288 x 29.16” —0.0016 x 29.16 = 0.96

Tinh dién tich cét thép ving bién phai

Vi Pp > 0 nén:

P, 146.39x10°
R 365
Tinh dién tich cét thép ving bién tréai

=401.06 mm?®

Vi Pt <0nén
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P 3
v Ry A, 150.65x10° ) o5 17x0.168x10°

A =2 = 0.96 =-6221 mm?
R, 365

Ai=max (A A)=40106 mm’
Trong viing bién 300x300mm can As = 401.06 mm?2

Kiém tra ham lwong cét thép

A, _ 40106 x100=0.238% < 0.4% —> dit thép theo ciu tao As = 672 mm?
t,xB 300x560
A 672

S

t xB  300x560

x100=0.4% < 3.5%

— chon 8414 A =12.32cm’

6.3.7.3. Tinh vach ving giira ( tAing mai Pier 9, comp 1, vi tri top )
- Kiém tra phan véch con lai gitta 2 viing bién d6i véi cau kién chiu nén dung

tam
+ Luc doc tac dung 1én vung bung vach :
N
Pg=K><[tW><(LW-B"-Bp)]

_10.65
P=
970.3x2.8

x[ 0.3%(2.8-0.2x2.8-0.2x2.8) |=6.39KN

+ Kha nang chiu nén cua bé tong gitra 2 vung bién:
Nb:be(Lw_Btr_Bp)xq)
N,=17%(2.8-0.2x2.8-0.2x2.8)x0.96=27.41(KN)

N,=27.41KN>P,=6.39KN

Két luan : Phan vach con lai gitta 2 ving bién da kha nang chiu luc, ct thép

trong ving nay bé tri theo cau tao.

6.3.8. Tinh thép dai cho vach ( tang mai Pier 9, comp 1, vi tri top )

- Kha ning chiu cat cua bé téng:
Qo = 9oz ¥ (1+@p ) Rpp xbxhg = 0.6x1x1.2x300x3600x10 = 777.6 kN

Qmax = 18.057 (KN) — bé tong du kha nang chiu cat
Vay ta bo tri dai theo cau tao, bude dai ©10a200 (mm)
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6.3.9. Tinh toan cét thép dam tang dién hinh (tang 3):

i
"
..
"
1
E21 1. \
n u
I =i
III 1
mn 1
. ] !
. !
= [ :':m ."3
. . s i -
— -.I 1 II -
" mil :I: ||:
. | ;
_______ B LW B . e ___.®_ __________
Y — s oo - Sl Sttt dttette W
i l | |
] 500 1400 | G700 (=0 8100
L 7200 #_ 2D 17 l -auo) l faal i Bguy L

Hinh 6.3.8.1: Mit bang két cau dam
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Hinh 6.3.8.2: N§i lwc dam tang 3

a. Tom tit ly thuyét:
* Cht doc:

- Tinh toan cét thép cho cau kién chiu uén tiét dién chir nhat theo TCVN 5574-
2012 gdém hai bai toan co ban nhu sau: Bai toan c6t don va bai toan cot kép. Trong
thuc té dé thuan lgi cho thiét ké va thi cong ngudi ta thuong tinh todn cot thép cho cau
kién chiu uén tiét dién chix nhat theo bai toan cét don. Do vay trong luan vin nay sinh
vién ciing chi trinh bay cac budéc tinh toan cdt thép theo bai toan cét don.

- Pé tinh cbt thép cho dam, trong ETABS can phai xac dinh sé mat cit dé
ETABS xuit két qua noi luc tai tirng mat cat do, théng thuong ddi véi dam ta sé khai
bao vi tri mit cat & hai dau va & gitra dam.

- Tur két qua tinh toan noi lyc caa moé hinh bang phan mém ETABS, ta xuat két
qua biéu do bao ndi luc gdm Moment M va lc cat Q tng véi 3 vi tri 2 vi tri & dau

dam va 1vi tri & gitta dam dé c6 moment va luc cat cuc dai Mnhip, Mgbil, Mgbi2 va
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Vmax.Véi tiét dién da chon, ta tién hanh tinh toan cbt thép cho tiét dién tng véi noi

luc d6. Sau d6 kiém tra ham luong cbt thép trong dam c6 thoa diéu kién :

. Ry 17
Pmin=0.05% <p<p = SRR~ 0.541 x 365 2.52%

Ham luong thép hop ly trong dam 1a 0.8% < py, < 1.5%. Néu ham luong cot

thép khong thich hop thi ta nén chon lai tiét dién va tinh toan lai cét thép. Bay 1a mot
qua trinh giai lap dé c6 duoc mot lugng cét thép thich hop tng vai tiét dien dam hop
Iy nhat.

Céc gia thiét khi tinh toan :

Bo qua kha nang chiu kéo cua bétong.

Kha ning chiu nén caa tong 1a wng suit ldy biang Rb duoc phan bd déu trén
viing chiu nén. Biéu d6 tng suat cua bétdng viing nén c6 dang hinh chit nhat.

Ung suat kéo trong cot thép dat dén cudong do chiu kéo tinh todn Rs.

Cac cong thtrc co ban tinh toan dam

Tinh gia tri a=—2_, f=1V1-2a
Rbbhg

Kiém tra diéu kién han ché :& < & voi & = 0.541

Néu diéu kién trén duoc thoa ta tién hanh tinh dién tich cét thép cho bai toan
cdt don.
£R,bh,
s = Rs

Néu diéu kién trén khong thoa ta tién hanh ting chiéu cao tiét dién hoic ting
cap do bén cua bétong.

Sinh vién sir dung phan mém Excel dé thiét 1ap cac cong thirc tinh toan va chi
can nhap sb liéu ban dau.

Kiém tra ham luong cét thép:

As <u< : Bo 5414 2L Z 2509
= . = — = (. Ho—— = 4.
H bxho ' ]‘lmin =H= ]‘lmax SR R, 365 0
* Cot dai:

Diéu kién tinh toan tiét dién nghiéng chiu luec cat

Qmin = (Dbs (1+¢f + ¢n )7/b Rbtbho < Q < Qmax = O"3¢wl (1_ OOl}/bRb) Rbbho
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Trong do :

®ps = 0.6 - dbi v6i bétdng nang

be—bh, g , e iide e
@ = {).75(’:”J - hé s6 xét dén anh huong cua canh chiu nén tiét dién chit T.
]

Dé an toan va thuan tién cho viéc tinh toan lay ¢ = 0

- hé s6 xét dén anh huong cua lec doc truc

. =0.1

Eptbhg

@ =1 +5X ? X 1—5:’ - hé s6 xét dén anh huang cot dai gia thuyét ¢, = 1
b

Nhu vay, néu lyc cit trén tiét dién nghiéng Q < Qmin thi khong can phai tinh
toan cdt dai chi can dit cau tao. Néu Q > Qmax thi phai tang kich thuégc tiét dién hoic
tang cip do bén cua bé tong. Viéc tinh toan tiét dién nghiéng chiu luc cat chi tién hanh
khi Qmin < Q < Qmax.

Tinh cét dai khi khong dat cét xién

Cot dai trong ddm duogc xac dinh véi ba dai luong: Puong kinh (¢), s6 nhanh
(n) va budc dai (s). Trong d6 hai dai lugng dau ta gia thiét trudc con budc dai duoc
xéac dinh theo lyuc cit Q.

Budc cbt dai trén tiét dién nguy hiém nhat:

_ 405,(1+9f +0,)Rudh]
= 7

_ 8Rpt

R_nA_, =

bhj
St P8 R.,nA.,

Budc cbt dai 16n nhat (khoang nam giira hai dai chi c6 bé tdng chiu cat):

_ @u2(1+0p +9p)Rutbhy  15Rybh3
Smax — Q - Q

Budc cdt dai theo cAu tao:

Trén doan gan gdi tya:

h

§ < Sy= min{g } néu h < 0.45m.
0.15

h
5 < Su= min{g }néu h > 0.45m.
0.5
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Trén doan gitra nhip:

3h
s < Sct=min{: } néu h>0.3m.
0.5

Chon budc dai s < min (Sy, Smaxs Set)

b. Tinh toan 1 dam dién hinh:
Hinh 6-5: Bang gia tri ni luc trong dam B122 — Tang 3

. 2 M
Mat cat (KNm/m) b h
Goi Trai -232.32 250 600
B122 - Tang 3 Nhip 151.16 250 600
Gbi Phai -140.00 250 600

Str dung Béténg B30 va thép loai Alll
Chona=60mm => h0O=h-a=600-60 =540 mm.
Tinh thép nhip
. Muip 142

™R, bk 17 x 103 x 0.3 x 0.542

= 0.096

Vay tinh cbt thép theo phuong phap ct don.
=2&f=1-/1-2a,=1—-+V1-2x0.096 = 0.1

_ ER,bh, _ 0.1x17x250%x540

= A, = 758 mm?
R, 365
Ham luong thep = = A, - 758100 _ 0.77% >,
bh, 250x540

o

Chon 3d20 (As = 942mm?2), bd tri cho nhip dam.

Ham lugng thép chon =4 127 100=0.78%

L= =
l bhg 300x540

Tinh thép gbi ( 14y gia tri moment I6n nhat & 2 goi dé bo tri)
M 222.3
“m T Robh2 17 x 10° x 0.3 x 0.542

= 0.15

Vay tinh cbt thép theo phuong phap ct don.
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=&=1—-/1-2a,=1—-+v1—-2x0.15=0.163

A= ER,bh, _ 0.163x17x300x540 _ . pny oo
] 365
Ham luong thép u = 25 = 222+ 100 = 0.78% > w1,

bhy  300%540

Chon 4d22 (As = 1521 mm2), bé tri cho goi.

A A A 1521
Ham lugng thép chon p =— =
bhg 300x540

X 100=0.939%

Tinh cét dai:

Str dung Béténg B40 va thép loai CII.

Kiém tra kha niang chiu cat cia bé ton Qb:

Q... =0, (1+¢; +¢, )R, bh, =0.6x1x1.2x10° x0.3x0.54 =116.64 kN
Ta thdy Q = 147.3 kN > Qmin = 116.64 kN = Tinh toan cét dai chiju cit
Chon cbt dai @6 loai thép Al

2 3 2
_BRbNGp n _8x1.2x10°x08x054% 10y p 2827 yong sgamm
Q’ 147.3 1000°
2 3 2
_15R,bhy 1.5x1.2x10"x0.3x0.54° x1000 —1069mm

Smax - -
Q 147.3

Trén doan gan gdi tua:

h
5 < §4= min{g }:ZOOmm
0.5

s < min (Sy, Smaxs Scr) =200mm , Chon s= 100mm , doan giira nhip chon s= 200mm

Két qua tinh thép cac dam con lai
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Dién
Mmax b h a=a ho tich
Tén Dam Um € thép ) Dién tich .
Vi tri tinh Al Cot Thép thép it Mot Kiém tra
Mat Cat KN.m | (mm) | (mm) | (mm) | (mm) (cm?) Chon AP (cm?) | (%) (%) tinh toan
G6iTrai | -305.10 | 250 | 600 | 44 |556.5| 0.193 | 0.217 | 1685 |4|®| 25 | 1963 | 0.00 | 0.12 Ok
B6 Nhip 19050 | 250 | 600 | 41 |559.0| 0.120 | 0.128| 997 |4|®| 20 | 1257 | 0.06 | 04 Ok
G6iPhai | -355.60 | 250 | 600 | 44 |556.5| 0.225 | 0259 | 1911 |4|®| 25 | 1963 | 000 | 0.12 Ok
G6iTrai | -285.1 | 250 | 600 | 41 | e59 | 0.067 | 0.070 | 1356 |4|®| 25 | 1963 | 032 | 0.75 Ok
B127 Nhip 2105 | 250 | 600 | 41 | g59 | 0.005 | 0.005| 10.09 |4|@| 20 | 1257 | 002 | 0.75 Ok
G6iPhai | -3356 | 250 | 600 | 41 | 659 | 0.001 | 0001 | 1375 |4|®| 25 | 1963 | 001 | 075 Ok
GoiTrai | 28192 | 250 | 600 | 41 sso | 0001 |0.001| 1337 |4|@| 25| 1963 | 001 | 075 Ok
e Nhip 19138 | 250 | 600 | 41 | 59 | 0.003 | 0.003| 1031 |4|®| 20| 1257 | o001 | 075 Ok
G6iPhai | -281.92 | 250 | 600 | 41 | es9 | 0.021 | 0022 | 1422 |4|w®| 25 | 1963 | 010 | 075 Ok
G6iTrai | -232.32 | 250 | 600 | 42 | e58 | 0.15 |0.163| 1232 |4|®| 22 | 1521 | 057 | 091 Ok
B122 Nhip 151.16 | 250 | 600 | 41 | 659 | 0.096 | 0.1 758 | 3| o| 20| 942 | 077 | 075 Ok
G6iPhai | -140.00 | 250 | 600 | 42 | gsg | 012 | 0152 | 1232 |4|@| 22| 1521 | 0.01 | 0.91 Ok
G6iTrai | -212.32 | 250 | 600 | 44 |es65| 0193 | 0217 | 1112 |4|@| 22 | 1521 | 1.01 | 118 Ok
B27 Nhip 17116 | 250 | 600 | 41 | e59 | 0120 |0.128| 858 |3|@| 20| 942 | 059 | 0.75 Ok
G6iPhai | -120.00 | 250 | 600 | 44 |es65 | 0.225 | 0259 | 1072 | 4| o| 22 | 1521 | 120 | 1.18 Ok
GéiTrai | 23>10 | 250 | 600 | 41 s5o | 0066 [0069| 1132 |4|@| 22 | 1521 | 032 | 075 Ok
B128 Nhip 17272 | 550 | 600 | a1 sgo | 0:005 [0005| 838 3@ 20| 942 |o002| 075 Ok
GéiPhai | 23°16 | 250 | 600 | 41 s5o | 0000 [0000| 1052 |4|@| 22 | 1521 | 000 | 075 Ok
G6iTrai | -212.32 | 250 | 600 | 42 | es8 | 015 |0163| 1252 |4|®| 22 | 1521 | 001 | 075 Ok
B35 Nhip 17116 | 250 | 600 | 41 | e59 | 0.096 | 0.1 778 |3/ ®| 20| 942 [ o001 ]| 075 Ok
G6iPhai | -120 | 250 | 600 | 42 | ess | 012 |0152| 1252 |4|®| 22 | 1521 | 009 | 075 Ok
B36 G&iTrai | -192.32 | 250 | 600 | 44 |gse5| 0193 | 0217 | 1132 | 4| @] 22 | 1521 | 059 | 091 Ok
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Nhip 19116 | 250 | 600 | 41 | @59 | 0.120 |0.128| 878 |3|@| 20| 942 | o030 075 Ok
GbiPhai | -100 | 250 | 600 | 44 |eses5 | 0225 | 0259 | 1092 | 4| | 22 | 1521 | 0.00 | 0.91 Ok
G&iTrai | 21516 | 250 | 600 | 41 | es9 | 0.066 | 0.069 | 1152 |4| | 22 | 1521 | 084 | 1.8 Ok
B16 Nhip 192.72 | 250 | 600 | 41 | 59 | 0.005 | 0.005| 858 |3|®| 20 | 942 | 047 | 075 Ok
Gbi Phai | 21516 | 250 | 600 | 41 | es9 | 0.000 | 0000 | 1072 |4| ®| 22 | 1521 | 1.18 | 1.8 Ok
Gbi Trai | -255.20 | 250 | 600 | 44 | esg | 0162 | 0.177 | 13.79 | 4| @] 25 | 1963 | 089 | 1.8 ok
B1 Nhip 139.00 | 250 | 600 | 41 | g59 | 0.087 | 0.091 | 1072 |4|®| 22 | 1521 | 0.48 | 075 Ok
G&i Phai | -31540 | 250 | 600 | 44 | es9 | 0.200 | 0225 | 1750 |4|®| 25 | 1963 | 1.24 | 1.18 No
céiTrai | 2170 | 250 | e00 | 41 ico | 0013 [0013| 104 |4/ ®| 25| 1963 | 032 | 075 Ok
B10 Nhip 11.18 | 250 | 600 | 41 | gs9 | 0.007 | 0.007 | 053 |4|®| 22 | 1521 | 0.02 | 075 Ok
céiphai | 11499 | 250 | 600 | 41 sco | 0068 |0.071| 568 |4/ ®| 25| 1963 | 000 | 075 Ok
. | 27901
G&i Trai 250 | 600 | 41 | . [0003 |0003| 1653 |4|®| 25| 1963 | 001 | 075 Ok
. 169.40
B12 Nhip 250 | 600 | 41 | . [0003 |0003| 965 |4|®| 22| 1521 | 001 | 075 Ok
. | 27901
G&i Phai 250 | 600 | 41 | . [0020 |0020| 1653 |4|®| 25| 1963 | 0.0 | 075 Ok
Géi Trai | 26613 | 300 | 700 |, s5o | 0064 |0066 | 1568 |4|@| 25| 1963 | 070 | 091 ok
B4 Nhjp | 11828 | 300 1 700 |, eso | 0002 |0002| 662 |3|@| 20| 942 | 043 | 075 Ok
Géiphai | "266:13 | 300 | 700 1, s5o | 0000 |0000| 1568 |4|@| 25| 1963 | 008 | 091 ok
Géi Trai | 30830 | 300 | V00 |, cso | 0004 |0.004| 1835 |4|@| 25 | 1963 | 075 | 118 Ok
B34 Nhip 17263 | 300 | 700 |, sso | 0001 |0.001| 983 |3|@| 20| 942 | o042 | 075 Ok
, 2308, 300 | 700
Géi phai | 30830 41 | o | 0018 |0018| 1835 |4|@|25| 1963 | 100 | 118 Ok
B33 Géi Trai | 30122 | 300 | 700 |, cso | 0140 |0151| 1789 |4|@| 25| 1963 | 031 | 075 Ok
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Nhip 141.44 | 300 | 700 41 659 | 0.089 | 0.094 798 3| ®| 20 9.42 0.01 | 0.75 Ok
GéiPhai | -301.22 | 300 | 700 42 659 | 0.088 | 0.092 | 1789 |4|®| 25 19.63 0.00 | 0.75 Ok
GéiTrai | "289:25 | 300 | 700 1, eso | 0206 |0234| 1714 |4|@| 25| 1963 | 000 | 0.5 Ok
B8 Nhip | 142:85 | 3001 7004, sso | 0093 |0098| 807 [3|@| 20| 942 | 000 | 075 Ok
GéiPhai | "289:25 | 300 | 700 1, eso | 0209|0287 | 1714 |4|@| 25| 1963 | 009 | 0.5 Ok
GéiTrai | ~303-45 | 300 | 700 4, sso | 0145 |0158 | 1807 |4|@| 25| 1963 | 073 | 091 Ok
B134 Nhjp | 14518 | 300 1 700 |, sso | 0080 |0084| 821 |3|@| 20| 942 | 039 | 075 Ok
Géi phai | 30345 | 300 ) 700 42 e59 | 0028 | 0.029 1807 | 4| ®| 25 19.63 0.13 | 0.91 Ok
Goi Trai | -213.35 | 300 | 600 60 540 | 0.159 | 0.175| 11.86 |4|@| 20 12.57 079 | 1.18 Ok
B32 Nhip 125.99 | 300 | 600 60 540 | 0.094 | 0.099 | 6.73 |[3|@| 18 7.63 0.42 | 0.75 Ok
Gbi Phai | -203.59 | 300 | 600 60 540 | 0.152 | 0.166 | 11.26 | 4| @| 20 12.57 1.02 | 1.18 Ok
G6i Trai | -103.80 | 300 | 700 41 658 | 0.065 | 0.067 | 526 |4|®| 20 12.57 0.31 | 0.75 Ok
B7 Nhip 2.30 300 | 700 41 659 | 0.001 | 0.001| 0.11 |4|®d| 20 12.57 0.01 | 0.75 Ok
Gbi Phai -0.50 300 | 700 41 658 | 0.000 | 0.000 | 0.02 |4|®| 20 12.57 0.00 | 0.75 Ok
Gbi Trai -11.35 | 300 | 700 41 | 6565 | 0018 [0.018| 0.70 |2|@| 20 12.57 0.00 | 0.75 Ok
B31 Nhip 49.68 300 | 700 41 659 | 0.080 | 0.084| 316 |2|@| 20 12.57 0.00 | 0.75 Ok
GéiPhai | -79.69 | 300 | 700 41 |e565 | 0129 | 0.138| 521 |2|@| 20 12.57 0.09 | 0.75 Ok
GéiTrai | 27221 | 250 | 600 | 41 sso | 0003 |0.003| 1653 |4/ @| 25 | 1963 | 079 | 091 Ok
. 169.40
B26 Nhip 250 | 600 41 659 0.003 | 0.003| 1352 |3|®| 25 14.73 0.50 | 0.75 Ok
£ ona: | -279.91
Gbi Phai 250 | 600 41 659 0.020 | 0.020 | 1653 |4|®| 25 19.63 019 | 091 Ok
Gbi Trai | -255.20 | 300 | 700 44 659 | 0.162 | 0.177 | 13.79 |4| ®| 25 19.63 0.83 | 1.18 Ok
B21 Nhip 139.00 | 300 | 700 41 659 | 0.087 | 0.091 | 7.14 |4|®| 20 12.57 043 | 0.75 Ok
Gbi Phai | -315.40 | 300 | 700 44 659 | 0.200 | 0.225 | 17.50 |4|®| 25 19.63 1.05 | 1.18 Ok
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Gbi Trai | -258.50 | 300 | 700 41 658 | 0.164 | 0.180 | 13.98 |4| ®| 25 19.63 032 | 0.75 Ok
B20 Nhip 153.90 | 300 | 700 41 659 | 0.097 | 0.102| 795 |4|®| 20 12.57 0.01 | 0.75 Ok
Gbi Phai | -350.20 | 300 | 700 41 658 | 0.222 | 0.254 | 19.05 |4|®| 25 19.63 0.00 | 0.75 Ok
Gbi Trai 17.49 200 | 500 50 450 | 0.028 | 0.029 | 1.08 |4|®| 22 15.21 0.00 | 0.75 Ok
B5 Nhip 28.90 200 | 500 50 450 | 0.047 | 0.048| 180 |2|®| 18 5.09 0.00 | 0.75 Ok
Gbi Phai | -199.33 | 200 | 500 50 450 | 0.322 | 0.403 | 1520 |4|®| 22 15.21 0.09 | 0.75 Ok
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CHUONG 7. Thong ké dia chat
7.1. Thong ké dia chat

7.1.1. LY THUYET THONG KE

7.1.1.1. Muc dich ciia viéc xir Iy s6 liéu thong ké dia dat
Ho so khao sat dia chat phuc vu thiét ké nén méng c6 sé lwong hd khoan nhiéu

va s6 lugng mau dat trong mot 16p dat 16n. Van dé dit ra 1a nhiing 16p dat nay ta phai
chon dugc chi tiéu dai dién cho nén. Ban dau khi khoan Idy miu dya vao su quan sat
thay d6i mau, hat 6 ma ta phan chia thanh tung 16p dat.

Theo TCVN 9362-2012 duogc goi la mot 16p dia chat cong trinh khi tap hop céc
gia tri c6 dac trung co -1y cia n6 phai c6 hé sb bién dong v da nho. Vi vay ta phai loai
trir nhitng mau c6 s liéu chénh léch véi gia tri trung binh 16n cho mot don nguyén dia
chat.

Viéc thong ké 1a mét viéc 1am hét sic quan trong trong tinh todn nén mong, doi

hoi do chinh xac cao.

7.1.1.2. Xac dinh gi4 tri tiéu chuin, gia tri tinh todn cic dic trung co IV cia dat

a. Phan chia don nguyén dia chat ( cac I6p dia chat cong trinh)

Hé s bién dongu =

ol e

Trong do6 : ¢ - Do 1éch quan phuong trung binh

n
1 _
- A —A)2 v
? n— 12( ! ) n

1
A- gia tri trung binh cia mot don nguyén

T4y

n

A=

Véi : Ai - gia trj rieng mot dic trung ctia mau thi i lay tir 1 thi nghiém cu thé

n - sd lan thi nghiém xéac dinh, & day n 1a sé mau trong cing 1 16p
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b. Quy tic loai bé sai $6

Trong tap hop mau cua mét 16p dat néu cé hé sb bién dong v = [v] thi dat yéu
cua mot don nguyén dia chat, con néu v > [v] thi ta phai loai trir cac s6 liéu co sai s6
I6n. Trong d6 [v] 12 hé s6 bién dong cho phép, phu thudc vao tirng loai dic trung

Bang 7-1: Hé s6 bién dong [v]

Piic trung caa dit H¢ so bién dgng [v]
Ty trong hat 0.018
Trong lwgng riéng 0.05
P) Am tw nhién 0.15
Giai han Atterberg 0.15
Module bién dang 0.30
Chi tiéu sirc chong cit 0.30
Cwong do nén mét truc 0.40

Loai trir sai 56 tho: loai trir sai s6 Ai ra khoi tap hop khi :

|AL-—E| >V X O

Vi : a,,- 40 l1éch toan phuong

Oem = iZf(Ai —A)? ;n>25

1\ _
G = EZ(Af—ﬂ)z ‘n < 25
1

v - tiéu chuan thong ké xac dinh phu thugc vao sé luong mau thi nghiém,tra ban sau :

Bang 7-2: Gia tri tiéu chuan théng ké

n v n v n v n v n v n v

6 207 |12 252 |18 273 |24 286 |30 |296 |36 3.03

7 218 |13 2.56 |19 2.715 |25 288 |31 297 |37 3.04

8 227 |14 2.60 |20 2.78 |26 290 |32 |298 |38 3.05
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9 235 |15 264 |21 2.80 |27 291 |33 |3.00 |39 3.06

10 241 |16 2.67 |22 282 |28 293 |34 |3.01 |40 3.07

11 247 |17 270 |23 284 |29 294 |35 |3.02 |41 3.08

Néu cd sai sb thi loai bo sai s6 Ai roi tinh lai cac gia tri trén.

c. Xac dinh dic trung tiéu chuan va gia tri tinh toan
Pic trung tiéu chuan
Tat ca cac dic trung ( trir ¢ va )

E{LIAI‘

n

AT =A=

Déi véi ¢ va ¢
Xac dinh gia tri tiéu chuan ctc va otc bang phuong phap binh phuong cuc tiéu
cac thi nghiém cat truc tiép d6i voi toan bo cac gia tri thi nghiém t trong mot don
nguyén dia chat céng trinh.
Quan hé gifta T va o dugc xac dinh bang phuong trinh Coulomb (diéu kién do
bén cua dat):
=0 Xtgp+C
Trong d6: o - ung suat phap
¢ - géc ma sat trong
¢ - luc dinh
Str dung phuong phap binh phuong cuc tiéu dé timcva ¢ :
Y[t — (otge + c)]? = min
Lan luot lay dao ham riéng hai vé theo c va tgo ta dugc:

9

e — P — . . — (T — =
atggoz(ri oitge C) Z[ 20; (1‘1 oitge C)] 0

%Z(Ti —oitge —c)? = Z[—Z(Ii —oitgp —c)] =0

Tir ddy ta suy ra phuong trinh 2 4n s6 ¢ va tgo:
1ti0; —tgpXiof —cXio =0

n

Z'Ef—tgqp oi—nc=10
1

1
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Giai phuong trinh ta dugc:

' '
te _ nXltio—Xl1; X oy

tgq? - n, _2_ 'ilo_i)z

1 n n
ct = ;(Z T; — tg‘PZfTi)
1 1

bac trung tinh toan

Ay = A (1 £ p)

Véi : p- 1a chi s6 @6 chinh xéc, duoc tinh theo cong thic sau :

- taxu

- yn

Riéng véi c va ¢ thi:
p =ty Xv
Trong d6 : t,- hé s6 phu thudc vao xac suét tin cay a
Khi tinh nén theo cudong do ( TTGH1 ) thi @ = 0.95

Khi tinh nén theo bién dang ( TTGH2 ) thi @ = 0.85

Bang 7-3: Trahé sb t,,

a = 0.85 a = 0.95
2 1.34 2.92
3 1.25 2.35
4 1.19 2.13
5 1.16 2.01
6 1.13 1.94
7 1.12 1.90
8 1.11 1.86
9 1.10 1.83
10 1.10 1.81
11 1.09 1.80
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12 1.08 1.78
13 1.08 1.77
14 1.08 1.76
15 1.07 1.75
16 1.07 1.75
17 1.07 1.74
18 1.07 1.73
19 1.07 1.73
20 1.06 1.72
25 1.06 1.71
30 1.05 1.70
40 1.05 1.68
60 1.05 1.67

d. Mét s6 lwu ¥ khi théng ké

Khi tinh toan thdng ké, sé mau n > 6 thi méi thdng ké trang théai giéi han. Néu
n<6 thi chlng ta tién hanh kiém tra théng ké v < [v] va 14y gia tri tiéu chuan bang voi
gia trj trung binh. (dung trong v, @ am W...). Véi luc dinh ¢ va goc ma sat trong v tir
thi nghiém cat nhanh khong thoat nudc , sé mau thi nghiém 1a 1 (@ng véi 3 ¢ap (o,7)
n=3) thi chi tinh gi4 tri tiéu chuan, sé mau thi nghiém Ién hon hoic bang 2 (tng véi 6
cip (o,7): n > 6) thi tién hanh thdng ké theo trang thai gioi han.

Khi tra bang to luc y n-1, n-2.

Str dung ham LINEST trong EXCEL d¢ hd tro thong ké luc dinh ¢ va goc ma
sat trong ¢

Khi théng ké cho céc chi tiéu ¢, ¢ ban dau ta phai kiém tra thong ké véi tirng
cap ap luc dé biét rang cé loai mau nao hay khong.

7.1.2. SO LIEU PIA CHAT.

Céc thdng sb cua dia chat nhu sau:

- Lép déat 1: Day trung binh 1.4m. Pat san 1ap: hon hop cét, sét, bé téng.
- Lop dat 2: Day trung binh 3.3m. Sét rat déo hiru co, xam den, déo chay.
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- Lép dat 3b: Day trung binh 1.8m. Céat Ian nhiéu sét, xam xanh, xam vang, chat

vua.

- Lép dét 3: Day trung binh 4.7m. Cat min cap phdi kém 13n bot, ndu vang, xam

nau, chat vua.
- Lép dét 4a: Day trung binh 1.4m. Sét rat déo, xdm, xam xanh, déo cung.
- Lép dat 4: Day trung binh 12.6m. Céat min I4n sét, bot, xam vang, chat vira.
- Lép dat 4b: Day trung binh 1.3m. Sét déo, x4m vang, xam xanh, déo cang.
- Lop dat 4: Day trung binh 7m. Cat min 13n sét, bot, xam vang, chat vira.
- Lép dat 5: Day trung binh 5.5m. Sét déo, xam vang, xam xanh, nira cirng + cang.
- Lép dét 6: Day trung binh 6m. Sét rat déo, xam vang, nau do, xam xanh, cang.
- Lép dat 7: Day trung binh 4.3m. Sét déo, xam vang, xam xanh, cang.
- Lép dét 8: Day trung binh 7.7m. Cat min Ian sét, bot, xam vang, chat.

- Lép dat 9: Day trung binh 23m. Cat min, cap phdi kém Ian bot, xam xanh, rat

chat.
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0 C 0
Lopl W% | WL% | WP% | Gs

TC TT1 | TT2 TC TT1 | TT2 TC TT1 | TT2
2 | 61.113 | 67.600 | 34.467 | 2.610 | 15.480 | 15.770 | 15.650 | 10.100 | 11.300 | 10.700 | 2.830 | 3.370 | 3.130
3 | 20.670 2.652 | 18.440 2.725 | 7.310 | 5.160 | 27.830 | 29.260 | 28.650

3a| 29.410 | 41.800 | 19.800 | 2.720 | 19.300
3b| 24.110 | 30.430 | 16.470 [ 2.690 | 18.900 17.900 | 19.200 | 18.500 | 16.000 | 16.267 | 16.317
4 | 18570 | 22.140 | 15.720 | 2.660 | 19.000 | 19.075 | 19.061 | 9.040 | 9.250 | 9.170 | 25.100 | 25.820 | 25.530
4a| 30.590 | 52.400 | 22.500 | 2.690 | 19.000 24500 | 27.400 | 25.800 | 12.700 | 13.867 | 13.230
4b | 26.370 | 39.000 | 20.800 | 2.690 | 19.300 18.900 | 25.400 | 21.900 | 15.367 | 17.983 | 16.567
5 | 22.648 | 41.775 | 20.900 | 2.700 | 20.175 | 20.460 | 20.343 | 40.800 | 43.900 | 42.200 | 19.430 | 20.600 | 19.967
6 | 22.307 | 53.500 | 24.443 | 2.721 | 20.257 | 20.290 | 20.277 | 47.200 | 51.400 | 49.100 | 19.250 | 20.867 | 20.000
7 | 17.160 | 39.943 | 20.271 | 2.701 | 20.986 | 20.270 | 20.266 | 41.400 | 44.800 | 43.300 | 20.050 | 21.330 | 20.767
8 | 19.530 | 24.123 | 17.392 | 2.665 | 19.346 | 19.415 | 19.388 | 10.480 | 12.890 | 11.940 | 28.530 | 25.650 | 25.320

8a| 18.720 | 32.000 | 17.500 | 2.700 | 20.000
9 | 17.451 2.656 | 19.549 | 19.587 | 19.572 | 2.290 | 5.800 | 4.500 | 34.767 | 35.767 | 35.400
10| 18.120 | 23.200 | 16.700 | 2.660 | 19.500 | 19.590 | 19.550 | 9.830 | 12.300 | 11.300 | 27.467 | 28.283 | 27.950
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Nhan xét so bd diéu kién dja chat

Chiéu sau cac hé khoan tgi 100m. Tai céc vi tri khoan cho thay: Dia tang, trat tu cac

l6p dat twong ddi gidng nhau, ching chi khac nhau vé chiéu sau va chiéu day cua cac

l6p.

Lép 1: Dét san lap, xuat hién ngay tir trén mat dat, bat gap & tat ca vi tri da

khoan, chiéu day trung binh 1.4m. Thi cdng cong trinh c6 thé bo qua 16p nay.

Lép 2: Bun sét, xen kep cat, mau xam xanh, xuat hién & tat ca cac hd khoan,
chiéu day trung binh 3.3m. Sb bda xuyén dong tiéu chuan SPT dao dong trong
khoang 0 dén 2 bua.

Lép 3b: Bat gap o tat ca hd khoan, chiéu day trung binh 1.8m. Thanh phan chu
yéu la sét xam xanh, vang loang 16, trang thai chat vira. S6 bua xuyén dong tiéu

chuan SPT khoang 8 bla. Lép c6 kha nang chiu tai thap.

Lop 3: Bat gap ¢ tit ca cac hd khoan, chiéu day trung binh 4.7m. Thanh phan cha
yéu la cat min, cap phéi kém Ian bot, trang thai chat vira. S6 bla xuyén dong tiéu

chuan SPT khoang 14-15 bla. Lép ¢6 kha nang chiu tai trung binh.

Lép 4a: Bat gap o tat ca cac hd khoan, chiéu day trung binh 1.4m. Thanh phan
cha yéu 1a sét xam xanh loang 19, trang thai déo ciing. S6 bda xuyén dong tiéu
chuan SPT khoang 11 bua.

Lép 4: Bét gap ¢ tat ca cac hd khoan, chiéu day trung binh 12.6m. Thanh phan
cha yéu la cat min 13n sét, bot mau xam vang, trang thai déo. S6 bia xuyén dong

tiéu chuan SPT khoang 16-20 bla. Lép ¢6 kha ning chiu tai twong ddi tét.

Lép 4b: Bit gap o tat ca cac hd khoan, chiéu day trung binh 1.3m. Thanh phan
cha yéu 1a sét déo, mau xam vang, xanh loang 16, trang thai déo ciing. S6 bla
xuyén dong tiéu chuan SPT khoang 19 blia. Lép c6 kha ning chiu tai trong twong
ddi tét.

Lop 4: Bat gip 6 tat ca cac hd khoan, chiéu day trung binh 7m. Thanh phan chu
yéu la cat min 13n sét, bot mau xam vang, trang thai déo. Sé bua xuyén dong tiéu
chuan SPT khoang 22-23 bia. Lop ¢6 kha ning chiu tai kha tot.
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- Lép 5: Bat gap ¢ tat ca cac hd khoan, chiéu day trung binh 5.5m. Thanh phan cha
yéu la sét déo, mau xam xanh, trang thai nta ctiing - cing. S6 baa xuyén dong

tiéu chuan SPT khoang 29-42 bua. Lop ¢6 kha ning chiu tai trong tét.

- Lép 6: Bit gip & tat ca cac hd khoan, chiéu day trung binh 6m. Thanh phan cha
yéu la sét rat déo, mau xam vang, nau do, xam xanh, trang thai ntra cirng. S6 bla
xuyén dong tidu chuan SPT khoang 41-44 bla. Lép c6 kha ning chiu tai trong
tét.

- Lop 7: Bat gap ¢ tat ca cac hd khoan, chiéu day trung binh 4.3m. Thanh phan cha
yéu la sét déo, mau xam vang, xam xanh, trang thai ciing. S6 bua xuyén dong

tiéu chuan SPT khoang 42-47 bua. L6p ¢6 kha ning chiu tai trong tot.

- Lép 8: Bat gap ¢ tat ca cac ho khoan, chiéu day trung binh 7.7m. Thanh phan cha
yéu la cat min Ian sét, bot, mau xam vang, trang thai chit S6 bda xuyén dong tiéu

chuan SPT khoang 32-37 bua. Lop ¢6 kha ning chiu tai trong tét.

Lop 9: Bat gip & tat ca cac hd khoan, chiéu day trung binh 23m. Thanh phan chu
yéu la cat min, cip phdi kém 13n bot, mau xam xanh, trang thai rat chat. S6 bla
xuyén dong tiéu chuan SPT khoang 37-88 bla. Ldp c6 kha ning chiu tai trong
t6t.
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CHUONG 8. MONG CQC KHOAN NHOI
TIET DIEN TRON

8.1. SO LIEU PAU VAO

8.1.1. Noi luc chan vach

O — |

T | | \ |
+++++ bt

L | » |

b0 © o o 06

Vi tri tinh todn méng (truc 3)

Bang 8-1: Gia tri ndi lwc chan vach xuat ra tir etabs

Véach TH Combo N Qy Qx My Mx
Nmax | Comb10 | -7850.29 | 70.7464 | 7.0413 8.4582 | 111.6641
Qymax | Comb12 | -7374.53 | 142.2429 | 11.242 | -23.9909 | -268.138

P3 Qxmax | Combl1l | -7171.75 | 43.8179 | 14.0836 | 18.5023 | 76.8428
Mymax | Combl11l | -7130.1 | 43.8179 | 14.0836 | -29.3819 | -72.138
Mxmax | Comb12 | -7374.53 | 142.2429 | 11.242 | -23.9909 | -268.138
Nmax | Combl3 | -11724.6 | -218.85 | -2.5263 | -4.2507 | -336.838
Qymax | Comb13 | -11724.6 | -218.85 | -2.5263 | -4.2507 | -336.838

P6 | Qxmax | Combl0 | -11249.6 | -112.824 | -4.9882 | -7.9923 | -188.752
Mymax | Comb10 | -11207.9 | -112.824 | -4.9882 | 8.9676 | 194.8489
Mxmax | Comb13 | -11683 | -218.85 | -2.5263 | 4.3388 | 407.2523

Sinh vién chon thiét ké méng coc ép & khung truc 4 véi két qua ni luc chan cot dugc
trich tir Etabs, sinh vién chon trudng hop Nmax ( Qtw, Mtu) dé tinh toan, cac truong

hop con lai dé kiém tra.
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8.1.2. Thong sé dau vao

Chon chiéu sau dit mong.

Chon chiéu sau chdn dai (Df) = 7.5 m véi dai hd= 1.5 m

Chon vi tri miii coc: + Miii coc tai do sdu 46.7m, cam vo op dit 6 ( cét hat vira,
trang thai chat vira) c6 bé day 18 (m) mot doan 1a 14.7 m. - Xac dinh chiéu dai doan
coc. - Chiéu dai coc: LC = 46.7 — 7.5 + 0.8 = 40 (m). Dung 4 16ng thép , mdi long
dung thép c6 chiéu dai 11.7m ( doan ndi thép 0.7m)

Trong d6 : Coc ngam vao dai 1a 0.8 (m)
Chiéu dai tir mili coc 1én ddy dai 1a 39.2 (m)

4 Chon kich thudc tiét dién ngang cua coc:

Coc khoan nhéi c6 duong kinh d800

— M7 56 <60

A em s N , N Y AL
Ti s0 gitra chicu dai va canh coc ép thoa diéu kién " o8

Dién tich tiét dién ngang cua coc la Ab = X087 0.5027 (m2).

4

Chu vi tiét dién ngang cua coc lau= 0.8 7 = 2.52 (m)
#+ Chon vat liéu lam coc.
Chon hé sé diéu kién 1am viéc cua bé tong yb = 1
Coc duoc duc bang bé tong B30 co cuong do chiu kéo cua bé tong 1a Rbt = 1.2 (Mpa)
Cuong do chiu nén cta bé tdng Rb = 17 Mpa
Hé s6 vuot tai n = 1.15
Chon chiéu day 16p bé tdng bao vé ddy mdng 1a 100 cm
Xac dinh thép 1am coc. - Cét thép trong coc loai ClI, A-111 c6 cudng do chiu kéo ct
thép doc la Rs = 365 Mpa.
Chon 12¢20 (As= 3768mm2), cit dai xoan 8
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Bang 8.1.2: Thong sé dau vao cec khoan nhéi

Cao d§ mit day ting ham Zp -6,800 | mm
Poan coc ngam vao dai In 100 | mm
Chiéu day 16p bé téng bao vé a 120 | mm
Chiéu dai doan cot thép neo vao dai | lan 700 | mm
Poan dip diu coc dé lién két vao dai| Ds 700 | mm
Dung trong ciia bé tong Ytb 25 | KN/m3
Do sau miii coc Zp -52900 | mm
Chiéu dai coc Lp 44,700 | mm
8.2. SUC CHIU TAI CUA COC THEO VAT LIEU
Bang 8-2: Thong sé dau vao Py coc khoan nhdi
Khai niém Ki hiéu Gia tri Pon vi
Puwong kinh coc khoan nhoi D 800 mm
Dién tich tiét dién ngang coc A’ 502655 mm?
Dién tich hiru hiéu tiét dién ngang coc A 496372 mm?
Chu vi tiét dién coc Co 2513 mm
Cot thép doc trong coc @ 20 mm
Dién tich c6t thép doc As 6283 mm?
Ham lwgng cdt thép m 1.25 %

P, = (AR +7cb7<;b'6btRb)

=0.986(3770x10° x 365000+ 0.7 x 0.85x 0.499 x17000) = 6442.67KN

Trong do:

Ru: Cuodng do tinh toan cua bé tdng coc nhdi (Mpa), phai nhan véi hé sb 1am viéc

Ve» = 0.85 va hé s6 anh huong viéc d bé tong trong khoang khong chat hep cua hé

va ong vach khi d6 bé téng vao 16ng hé khoan dudi dung dich khoan y,, = 0.7

Ab: Dién tich tiét dién coc co trir phan cét thép (mm2) - Ran: Cudng do tinh toan

cua thép coc nhodi (MPa) - As: Dién tich cbt thép doc trong coc (mm2)

¢ : Hé sb giam kha nang chiju luc do anh huéng cta uén doc

¢ = 1.028 — 0.00002884%* — 0.00164

5 |Kxbp 5 11943 x1.8
a, = - X5 _ 0505
Epl 3.25x10°x0.02
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W%#X/'L_’_’W_’_’? I, — chiéu dai ngam tvong duong
(_J’* M clia coc trong dat

Truong hop dai coc nam dwéi mat dat

Chiéu dai coc quy woc: [ = I, + f =0+ 0205 = 3.96(m)

K: hé s ty 18 ( tra bang Al,trang 72 TCVN 10304:2014), khi coc qua nhiéu

B(kixly)

|6p dét thi tinh k twong Gng,k = =

Bang 8-2: hé s6 K

Lap M ti h | SRR KL
gp | Sétphavang, nau—xdm, trang | . 7000 3500
thai déo cung
3 Cat pha vang, xam — trang, 5.7 12000 68400
trang thai déo cling
. SEt, mau nau, vang nau, xam, | 5, 4| 15009 | 265200
trang thai nira cing dén cung
c Bun sét, xan?.xanqh den, trang 5.7 12000 68400
thai chay
6 Sét pha var]g, r]au — Xam, trang 4 12000 48000
thai déo cliing
. Cat pha vang, xam —trang, 2.2 12000 26400
trang thai déo ciing
g | Schmaunauvangnauxam. | g7 | 19000 | 44400
trang thai nira cting dén cung
Hé s0 K trung binh 11943.1
I = n_d‘* = mx0.8% = 0.02

64 64

Eb: modun dan hdi cua vat liéu coc, Eb=32500Mpa
bp- bé rong quy udc coc, bp=d+1=1.8m (d>=0.8m)
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CHUONG 8: MONG COC KHOAN NHOI TIET DIEN TRON

_ |1 _ [o0201
"T 147 Jos027

_ull_1x3.96_198
r 02 7

= ¢ = 0.986

8.3. SUC CHIU TAI CUA COC THEO DPAT NEN

8.3.1. Theo chi tiéu co ly
Rc,u = }"c(}"cqq.b‘qb + uz }’cffiii)

Trong do:
ve : Hé s diéu kién 1am viéc caa coc trong dat, ¢ y =1
Yeq va cf yef 1 HE s6 1am viéc cua dat dudi mili coc va trén than coc c6 xét dén anh
huong cua phuong phéap ha coc dén sirc khang cua dat
Yeqg = 0.9 va y¢s = 0.6
Ab : dién tich tiét dién ngang cua coc Ab = 0.5027 (m2).
qb: cuong do stc khang coa dat dudi mili coc, tra bang 2, trang 24, TCVN
10304:2014. Tai z = 52.9m ( cét hat vira, trang thai chat vira) = gb=4500 kN/m2
u: chu vi tiét dién ngang than coc =2.51m
fi : cuong d6 suc khang trung binh cua I6p dat tha i trén than coc ( bang 3 TCVN
10304:2014)

li: chiéu dai doan coc nam trong I6p dat thir i

Rc,u = }"c(}"cqq.b‘qb + uz ycffili)

Rou = 7 (el A +UZ 7, fil,) =1x (1x 4500 0.5+ 2.5x1670) = 6328.9kN
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Bang 8-3: Théong ke fil;

Tén , D sau DY sit
. Loai dat Do sau TBZ Li(m) = Vs f, v Fil,
16p I
7 \ ~ 7 (m)
gp | Setphavang, nau —xam, 7.0 75 73 0.5 0.65 0.6 14.3 4.28
trang thai déo cung
I 75 95 8.5 2.0 0.00 0.6 63.0 75.60
g | catmin, cap phoi kem fan bot, 95 115 -10.5 2.0 0.00 0.6 66.0 79.20
trang thai chat vira
115 -13.2 12.4 1.7 0.53 0.6 23.5 23.97
-13.2 -15.2 _14.2 2.0 0.53 0.6 23.5 28.20
-15.2 17.2 -16.2 2.0 0.45 0.6 34.3 41.10
-17.2 -19.2 -18.2 2.0 0.39 0.6 40.0 48.00
-19.2 21.2 -20.2 2.0 0.56 0.6 24.0 28.80
i B <6 b3t s xd 21.2 232 22.2 2.0 0.57 0.6 25.0 30.00
4 | catmin lan st bot mau xam 232 -25.2 242 2.0 057 0.6 25.0 30.00
vang, trang thai déo
-25.2 272 -26.2 2.0 0.42 0.6 443 53.16
27.2 -29.2 -28.2 2.0 0.35 0.6 495 59.40
-29.2 31.2 -30.2 2.0 0.59 0.6 21.0 25.20
-31.2 -33.2 -32.2 2.0 0.45 0.6 418 50.10
-33.2 -35.2 -34.2 2.0 0.50 0.6 36.0 43.20
oo, i xc . -35.2 -37.2 -36.2 2.0 0.23 0.6 90.0 108.00
g | SCtdco, mauxamxanh, trang -37.2 -39.2 -38.2 2.0 0.16 0.6 100.0 | 120.00
thai nura cling - cing
-39.2 41.0 _40.1 1.8 -0.04 0.6 1000 | 108.00
sét rat déo, mau xam vang, -41.0 -43.0 42,0 2.0 -0.05 0.6 1000 | 120.00
6 nau do, xam xanh, trang thai
nita cling -43.0 _45.0 _44.0 2.0 -0.07 0.6 100.0 | 120.00
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-45.0 -47.0 -46.0 2.0 -0.28 0.6 100.0 120.00
sét déo, mau xam vang, xam -47.0 -49.0 -48.0 2.0 -0.21 0.6 100.0 120.00
xanh, trang thai cimg -49.0 -51.0 -50.0 2.0 -0.09 0.6 100.0 120.00
-51.0 -51.4 -51.2 0.4 -0.21 0.6 100.0 24.00
cat min 1an sét, bot, mau xam 514 52,9 0.8 15 021 0.6 100.0 90
vang, trang thai chat
Téng 1670.21
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8.3.2. Theo chi tiéu cwong d6 dit nén
Reu = quAp +u X fil;

Trong do: +
Ab : dién tich tiét dién ngang cua coc Ab =0.5027 (m?).
qb: cudng d6 sic khang cua dat dudi miii coc

q» :-::'XN;Jrq;,JpN'

q’v,p — &p luc hiéu qua 16p phu tai cao trinh mili coc (O tri s6 bang tng suat phap hiéu
qua theo phwong dimg do dét gay ra tai cao trinh mii coc) +

u: chu vi tiét dién ngang than coc =4d=4x0.35=1.4m +

li: chiéu dai doan coc nam trong 16p dat thi i +

fi : cuong do sirc khang cit (do ma sat don vi) cua I6p dat thir i trén than coc:

fi = ko, tané; + ¢;

Déi vé6i dat dinh cudng d6 suc khang cit khdng thoat nude trén than coc trong 16p thi
i xac dinh theo phuong phap a :

fi=acy;

Véi cu,i — cuong do stuc khang cat khong thoat nuée cua 16p dat th i +

o - hé s6 phu thudoc vao dic diém cua lép dat nam trén I6p dat dinh, loai coc va
phuong phép ha coc, cd két cua dét trong qua trinh thi cong va phuong phap xac dinh
cu (tra d6 thi G1 phy luc G TCVN 10304:2014)
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1.0 \

0.8

0.6

0.4 \

0.2

Hé sé a

, 100 200
S(rc khang cat khong thoat nuée C,, kPa

Hinh 8-1: Sitc khang cit khong thoat nwéc Cy (kPa)
Déi véi dat roi (c=0) cuong do stc khang cit trung binh trén than coc trong 1op thi i
xéc dinh theo phuong phap f3 :
fi = k;a,, tan §;

Véi ki — hé s6 ap luc ngang cua dat I&n than coc, theo Eurocode
.ICI' - (1 — sin ¢)I)-‘|ll OCRI

6v,z- (g suat hitu hiéu theo phuong ding trung binh trong 16p dat thir i

- 3-g6c ma sét gitra dat va coc bang goc ma sat trong cua dat ¢

- O noi dung luan vin nay, do sinh vién khong ¢ di cac sé lidu thi nghiém trong ho so
dia chat nén sinh vién chi kiém suc chiu tai theo cac thong sé duoc théng ké lai tir thi

nghiém cit tryc tiép
Rc,u = ri'bAb + U‘Zﬁil

Cuong do suc khang cua dat duéi mili coc:

gy = ¢ X N; + q, ,N,
V6i: ¢ tai 16p 8 =10.5 KN/m?
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¢ = 2853 =N, =17.42,N, = 26.83

Bang 8-4: Tinh [; x y;

Lép li y' I <y
2 3.6 5.68 20.44
3b 2.2 8.64 | 19.01
3 5.7 9.20 52.44
4 22.1| 10.66 | 235.58
5 57| 10.49 59.79
6 4.0 10.47 41.88
7 6.4 9.62 61.53
8 1.5 9.79 14.68

Tong 505.37

qp = ¢ X N; +q,,N, = 10.5 x 26.83 + 505.37 x 17.42 = 9085.3kN /m?

fi : cuong @6 sic khang cat (do ma sat don vi) cua lop dat th i trén than coc:

fi = ac, + k;a,, tan §;

Bang 8-5: Tong hep Qsi

Lé’p Z li Y Y Ca Pa Ovi Ksi fsi Q:si

- m m | KN/m® | KN/m3 | kN/m? | © kN/m? - kKN/m?| kN
1 -1.7

2 3.6 | 155 568 | 10.10 | 2.83 10.22 0.951 | 10.6 96
-5.3

3b 2.2 | 184 8.64 | 17.90 | 16.00 9.50 0.724 | 19.9 110
-1.5

3 571 19.0 9.20 2.73 | 27.83 | 26.22 0.533 7.4 106
-13.2

4 22.1| 205 | 10.66 90 |25.10| 117.79 | 0.576 | 40.8 2264
-35.3

5 571 203 | 10.49 | 40.8 |19.43| 29.90 0.667 | 47.8 685
-41.0

6 40 | 203 | 10.47 | 47.2 |19.25| 20.94 0.670 | 52.1 524
-45.0

7 6.4 | 19.4 9.62 414 | 20.05| 30.77 0.657 | 48.8 785
-51.4

8 1.5 19.6 9.79 10.5 | 28.53 7.34 0.522 | 12.6 a7
-52.9

Tong 4617
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R.. = qpAp + uzﬁ'ii

= 9085.3 x 0.5027 + 4617 = 9814.2kN

8.4. SUC CHIU TAl CUA COC THEO KET QUA CUA THI
NGHIEM XUYEN TINH SPT

4 Theo cong thirc cua vién kién trac Nhat Ban
Rew = quAp Y uX(foilsi + feilcs)

q, = 6c, = 6 X 6.25 x 44 = 1650kN
. = 6.25N,;

Nec.i : gia tri SPT trung binh cua I6p dat dinh trong pham vi 1d dudi mili coc va 4d trén
miii coC
Nci=44
Ob: 12 cuong do stc khang cua dat dudi miii coc, ddi véi coc khoan nhoi: +

Khi mili coc nam dat roi: gb=150NP — NP 1 chi s6 SPT trung binh trong khoang 1d
dudi va 4d trén mii coc +

Khi mili coc nam trong dat dinh: gb=6cu
fc: 1a cuong do stc khang than coc nam trong Iop dat dinh thi i:

fc,f = fl’prCu,i

cu: Strc chdng cét khong thoat nudc cua dat;

ap 1a hé sé diéu chinh cho coc dong, phu thudc vao ty 1¢ gitra sicc khang cat khong
thoat nudc cua dat dinh cu va tri sé trung binh cua @ng suat phap hiéu qua thang dung,
xac dinh trén hinh G2.a TCVN 10304:2014;

+ fL 14 hé sé diéu chinh theo d6 manh h/d cia coc dong, xac dinh theo biéu do trén
hinh G2.b TCVN 10304:2014;
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a) 3 b
) 2 )
16 | =
(1,0,0,35) ;g'
4(, et
08 AN 1,6 =
| \ (05,0,8) (10,50)
r/l 1 4y (\
0,4 08 —
F 4
0,7,120
0,2 04
0,2 0,4 08 0,6 3,2 20 40 80 160 320

Strc khang cat / ap Iyc hiéu qua thﬁng dimg : cu /o'y Chiéu sau coc/ dudng kinh coc : L/d
Hinh G.2 - Biéu db xac dinh hé sé o, va f,
Hinh 8-2: Biéu dé xac dinh hé sé ap va fi
fs: 1a cuong do sirc khang than coc nam trong I6p dat roi thi i:

10Ng;
fs,i = 3&:

Ns,i: Chi s6 SPT trung binh trong Iép dat roi i; -
Ab: Dién tich coc —

u: Chu vi coc

Bang 8-6: Cuwong dd siwc khang than coc theo SPT

Lép3b | o | 05 7 | 4375 | 189 | 211 |207346|05| 09| 984
Lép 3 ?(f‘it 57 | 13 1844 | 2565 | 0 247
Lép 4 (ﬁr?; 221 | 10 |11875| 19 | 11558 |1.02743 |05 | 0.9 | 1180.97
Lép 5 (ﬁr‘]‘; 57 | 32 | 200 |20.175| 29.33 |6.81896| 0.5 | 0.9 | 513
Lép 6 (ﬁr?; 4 41 | 256.25|20.257 | 2054 |12.4757 | 05 | 0.9 | 461.25
Lép 7 (ﬁﬁ; 64 | 40 | 250 |20.986| 30.13 |8.29738|0.5 |09 | 720
Lép 8 (ﬁr‘]‘; 15 | 44 | 275 |19.346 | 47.46 |5.79435| 05 | 0.9 | 185.62

Téng 3317.69

Vay strc chiu tai ctua coc:
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Rc,u = QbAb +u Z(fs,iis,i + fc,i Ec,i)

= 1650 x 0.5027 + 2.51 x 3317.69 = 9156.9kN

8.5. TONG HOP GIA TRI SUC CHIU TAI
Bang 8-7: Tong hop stc chiu tai

Stre chiu tai theo vat li¢u 6442.67 | KN
Sirc chiu tai ciia coc theo chi tiéu co ly dit nén 6328.19 | KN
Sirc chiu tai clia coc theo cwdng dd cia dat nén 9009 | kN
Sire chiu tai ciia coc theo két qua xuyén tiéu chuin SPT 9161.4 | kN

Qa Tk 6328 | kN

Yo
Nc,d == Rc,d

¥n

Nc,d — 14 tri tinh ton tai trong nén tac dung 1én coc (gia tri tai trong truyén 18n coc khi
coc lam viéc) —

v0 — 12 hé s6 diéu kién 1am viéc, ké dén yéu té taing mirc do dong nhat cua nén dat khi
sir dung mong coc, lay bang 1 dbi vai coc don va lay bang 1.15 trong méng nhiéu coc

yn — 14 hé sb tin cay vé tim quan trong caa cong trinh, 1y bang 1.2, 1.15, 1.1 tuong

ring véi tam quan trong caa cong trinh cap 1, 11, 111 (phy luc E— TCVN 10304 : 2014)
Rc,d — tri tinh toan strc chiu tai trong nén cua coc
Bek  QaTk
R = = —
el Yk Yk

Rc,k — tri tiéu chuan stc chiu tai trong caa coc duoc xac dinh tir c4c tri riéng sic chiu
tai trong nén cuc han (Rc,k = Qa k)
vk — hé sb tin cay —

Truong hop coc chiu tai trong nén trong coc dai thap co day dai nam trong I6p dat
t6t, coc chiu nén khong ké dai thap hay dai cao lay yk = 1.4. Riéng truong hop mong 1
coc chiu nén dudi cot, néu 1a coc dong hodc ép chiu tai trén 600kN, hoic coc khoan
nhdi chiu tai trén 2500kN thi lay yk = 1.6

Truong hop coc chiu tai trong nén trong moéng dai cao hoic dai thip co day dai nam

trén 16p dat bién dang 16n, tri s6 vk 1ay phu thudc vao sb luong coc trong méng
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Bang 8-8: Tinh toan gia tri Rc,d

Mong c6 n > 21 coc 1.4 4520.0 (kN)
Mabng c6 11-20 coc 1.55 4082.6 (kN)
Mabng c6 06-10 coc 1.65 3905.2 (kN)
Mong co6 01-05 coc 1.75 3795.0 | (kN)

yo — hé sb diéu kién lam viéc,

yo =1 + yn — hé s6 tin cay vé tim quan trong cua cong trinh, yn=1 = Nc,d = Rc,d

8.6. CHON SO COC VA BO TRi PAI COC

Xéc dinh so bd sb lugng coc trong méng

ntt
n,=k_—
Rc,d,

Ntt — tai trong tinh toan ctia céng trinh tc dung 1én mong +
Rc,d — tri tinh ton strc chiu tai trong nén cua coc +

k — hé s6 ké dén trong lugng ban than dai, dat trén dai (néu c6) va sy léch tam cua tai

trong
Nt 8450 kN
Rc,d 3795 kN
k 1.1 [1.0;1.5]
n 3 (Coc)
Nt 12324 kN
Rc,d 3795 kN
k 1.1 [1.0;1.5]
n 4 (Coc)
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400 800 16‘00

g00 400
IONEGIE
3( ) | u( )] =

Hinh 8-3: Vach P6: 4 coc ¢6 kich thwéc nhw sau ( dai mong 4 x 4 m)

nn
4600

1 1600

Hinh 8-4: Vach P3: 3 coc, ¢6 kich thwéc nhw sau ( dai méng tam giac):

CAac vi tri mong con lai tinh twong tu, ta dwgc mat bang bd tri méng nhu sau, & noi

dung luan van nay, do thoi gian han ché nén sinh vién s& tinh toan va kiém tra mong &

vach P56, P72 va I6i thang.
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Hinh 8-5: Mit bing b tri méng coc khoan nhéi cia cong trinh

8.7. KIEM TRA SUC CHIU TAI CUA COC

8.7.1. Tai trong truyén xudng day dai

Tong tai trong tac dong 1én day dai: +

Ntt=N + Wd

Mxtt= Mx + Hyhd

Mytt= My + Hxhd

- V61 Wd =y Ad hd : Trong luong dai coc (kKN)
Vi tri vach P72 co:
Wd=25x4x4x1.5=600kN

Ntt= 12324 kN

Mxtt= 655 kNm

Mytt= 8 kNm
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Bang 8-9:Tong hop noi lue tinh toan dai méng

Véach TH Combo Nt M, My

Nmax | Combl10 | 8450 218 19

Qymax | Comb12 | 7974 482 41

P3 Qxmax | Comb1l | 7771 143 40

Mymax | Combl1l | 7730 138 51

Mxmax | Combl2 | 7974 482 41

Nmax | Combl3 | 12324 655 8

Qymax | Comb13 | 12324 | 655 8

P6 Qxmax | Comb10 | 11849 358 15

Mymax | Comb10 | 11808 | 364 16

Mxmax | Combl13 | 12283 736 8

8.7.2. Kiém tra sitc chiu tai cta coc don

Xéc dinh lyc tac dung 1én cac dau coc:

1.'t

> x

tt tt
P= N':'l:I: My = |yi+

B EDRA

nP —sb coc

rlx

Xi, yi - toa do coc tha “i” so vai trong tam nhom coc
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Bang 8-10: Phan lwe diu coc

Nmax | Combl0 | 8450 218 19 2865 2733 OK
Qymax | Comb12 | 7974 482 41 2765 2472 OK
P3 Qxmax | Combll | 7771 143 40 2631 2535 OK
Mymax | Comb1l | 7730 138 51 2620 2524 OK
Mxmax | Comb12 | 7974 482 41 2765 2472 oK
Nmax | Combl3 | 12324 655 8 3219 2946 OK
Qymax | Comb13 | 12324 655 8 3219 2946 OK
P6 Qxmax | Comb10 | 11849 358 15 3040 2885 OK
Mymax | Comb10 | 11808 364 16 3031 2873 OK
Mxmax | Comb13 | 12283 736 8 3226 2916 OK
_ %
Kiém tra luc tac dung du coc véi cac didu kién sau ™ =N = 2 Re
P. >0

min —
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Nhan xét:
Cac gi4 tri phan luc dau coc ludn nhé hon stc chiu tai cho phép theo tinh toan, coc

dam bao diéu kién chiu luc.

8.7.3. Kiém tra sic chiu tai cia nhém coc:

Taco: RIY™ = nn,R. 4

1o mn—1)+(m—1)n

P 90°mn
d
0 = arcmn(;)

Trong do:

d — duong kinh coc

s- khoang cach gitra 2 tdm coc

m — s hang coc

n — sb coc trong mot hang

Tinh toan dai P72 (Mong MKN1)

6 = arctan(%) = arctan(22) = 18.43
—arcan(s)—arcan(2.4)— :

m =2

2(2—1)+(2-1)2
90x2x2

n=2=n=1-1843 = 0.81

RI™ = yn,R,. 4 = 0.81 X 4 X 3795 = 12447kN = N}t = 12324kN
Tinh toan dai P56 (Mong MKN2)

d 0.8
8 = arctan(—) = arcmn(?) = 14.93

s

m =2

2(1.5-1)+(2-1)15
90x2%1.5

n=15=n=1-14.93 0.86

R = nn R4 = 0.86 X 3 x 3795 = 9811kN = Nt = 8450kN
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8.8. KIEM TRA LUN VA ON DPINH DUOI KHOI MONG QUY
UOC:

8.8.1. Xac dinh khéi méng quy wéc:

Yiixeg;
T
Két qua tinh toan goc ma sat trung binh nhu sau:

Tinh goc ma séat trong trung binh: @, =

Bang 8-11: Két qua tinh toan goc ma sét trung binh:

Lop | yIl | @ll li I X @ yxlI
3b 8 16 | 2.2 | 138.24 19
3 9.2 (27.83| 57 | 256 51.44
4 |10.66| 25.1 |22.1 | 26757 | 235.6
5 1049|1943 | 57 | 2038 59.8
6 |1047|1925| 4 | 2015 | 41.88
7 9.62 | 20.05| 6,4 | 192.8 | 61.536
8 9.79 | 2853 | 1.5 | 279.2 | 14.68
Tong 44,7 | 1539.2 | 484.9
otb 34

8.8.2. Mdng khoan nhdi P6 (4 coc)
Bang 8-12: Khdi mong quy wéc P72

Ki hi¢u Gia tri Pon vi
Lib 44.7 m
Otb 34.00 ©

abiéen 0.4 m
B1 3.2 m
L1 3.2 m
Bau 16.3 m
Lqu 16.3 m

Kich thudc day mong khoi quy udc:

Lgu=X+2. ZE tan(q}tb

L

34
qu=3.2 +2x44.?xtan(T)=16.3 (m)

q?tb 34
By =Y+2. Zi tan(—~ ) Byu=3.2+2x44.7xtan(-)=16.3(m)
Fpy = By X Fyy, = 16.3 X 16.3 = 265.69(m?)
Bqu x I qu
- = = 722(m?)
B2qu X Lqu
W, = —— = 722(m?)

Khdi lwong tong trong khdi méng quy uéc:
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Qqu = Qaat — Quaatbichiemcho T Qcoc.dai = 125592 — 1185 + 2807 = 127213kN
Trong do:
Qaar = Aq“ X Zli}’ir = 265.69 x 4849 = 125592kN

Quatvichiemeio =T X APZ Ly +¥Vaa: =4 X 0.5027 X 4849 +9.79 X 4 X 4 X 1.5 = 1185kN
Qeocaai =1 X Ap¥ptLe + Wy = 4 X 0.5027 X 25 X 44.7 + 4 X 4 X 1.5 X 25 = 2807kN

Bang 8-13: Pic trung mong khéi quy wéc

Kihigu | Giatri | Donvi
Wi 722 m3
Wy 722 m3
Hau 45 m
Aqu 266 m?
Vd 24 m?

Y Hiyi 473 | KN/m?
Qsoil 125592 kN
Qe 1185 kN
QPlc 2807 | kN
Qaqu 127213 kN

8.8.2.1. Tai trong quy vé khdi mong quy wéc P3:

Tai trong quy vé day khéi mong quy wdc bo qua thanh phan e ngang H theo 2
phuong bai vi lyc ngang nay sé can bang vai &p luc bi dong cia dat nén khong gay ra
moment khi quy lyc vé day méong

MY
C —
qux 115
JMt': — MEF
Uy 115

N;S:Nficai + Qqu
N&  6ME, 6ME,

P in =
max,min X -
Fou Biulg L%uBg

Bang 8-14:Tai trong quy vé mong khdi quy wéc

Kihigu | Giatri | Ponyvi
Nttgu | 137734 | kN
> Mtqu 719 | kNm
> Mty qu 13| KNm
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Bang 8-15: Suc chiu tai dat nén theo TTGH2

Ki hiéu Gia tri Pon vi
ma1 1.3 -
m2 1.2 -
Kic 1.1 -
b 16.3 m
ho 0 m
Yo 9.59 KN/m3
hxy'n 474 KN/m?®
on 25.32 0
cu 11.9 KN/m?
A 0.798 -
B 4,190 -
D 6.743 -
Rt 3107 KN/m?
Bang 8-16: Ung suat day méng quy wéc
Ki hiéu Giatri | Ponvi Két luan
ptth 518 | kN/m? Thoa
P®max 519 | kN/m? Thoa
PCmin 517 | kN/m? Thoa

8.8.2.2. Kiém tra lin khdi méng quy wéc
Ung suat day khdi mong quy woc: pff = 504 kN/m?

Ap lyc dat ban dau: Y. y; H;= 473kN/m?
Ap lyc gay lin: p,; = pif — X viH; = 504 — 473 = 31kN/m?
Tinh ltn theo phuong phap tong phan té; do 1Gn gidi han : Sgh = 8 cm
Dt nén duoc chia thanh cac 16p ddng nhat véi chiéu day thoa diéu kién:
h; < (0.4 + 0.6)By,
Pé tang d6 chinh x&c ¢ day sinh vién chia thanh cac 16p véi chiéu day 0.5 m

Ap lyc ban dau (do trong luong ban than Iop dat gay ra) tai giita Iop dat i

P1i=0yi = 2 YiZi = €y

Ap lyc tai gitra 16p dat i sau khi xay mong

P2i=P1it0g; = €3
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V61 04 =Kipa
K _2 arctg by.dy n bylq (b3 +15+222)
° m z B3 +13+22  (b3+22)(13+22)( |bE+13+22
| 1 1 1 1 N 1 1

b:= Bqu/2, 1= Lqu/2

Tong do lin duoc xac dinh theo cng thic
S z S z € — €41 L
' 1 + E'I' '

Vi e; 1a hé sé rdng ung véi cac cap ap luc tac dung 18n nén dat
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Bang 8-17: Kiém tra 1tn méng P6

= m m - - | KN/m? | kN/m? | KN/m? | KN/m? | - - cm
-52.9 | 0.0 |0.000|1.000 | 44.3 474
-53.4 | -0.5 | 0.031|1.000 | 44.3 479 476 521 |0.380 | 0.374 | 0.22
-53.9 | -1.0 | 0.061|0.999 | 44.3 484 481 525 |0.379|0.373 | 0.22
-54.4 | -1.5 |1 0.092|0.996 | 44.1 488 486 530 |0.379|0.373|0.22
549 | -2.0 |0.123]0.990| 43.9 493 491 535 |0.378 | 0.372 | 0.22
-55.4 | -25 |1 0.153]0.981 | 435 498 496 539 |0.377|0.371 | 0.22
-55.9 | -3.0 | 0.184|0.968 | 42.9 503 500 544 10.377|0.371 | 0.21
7 |-56.4 | -35 |0.215]0.952 | 42.2 508 505 548 10.376 | 0.370 | 0.21
-56.9 | -4.0 | 0.245]0.933| 41.4 512 510 552 10.375]0.370 | 0.21
574 | -45 |0.276 | 0.911 | 40.4 517 515 556 |0.480|0.474|0.20
-57.9 | -5.0 | 0.307 | 0.886 | 39.3 522 520 559 |10.479 0473 |0.19
-58.4 | -55 | 0.337|0.859 | 38.1 527 524 563 |0.478|0.4730.19
-58.9 | -6.0 | 0.368 | 0.830| 36.8 532 529 567 |0.478|0.472|0.18
-59.4 | -6.5 10.399|0.801| 355 536 534 570 |0.477 (0472 |0.17
-59.9 | -7.0 | 0.429|0.771 | 34.2 541 539 574 |0.476 0471 |0.17

Téng 2.83
Nhan xét : Tong d6 1Gn S = 2.83 cm < Sg, = 8 cm

8.8.3. Méng khoan nhéi P3 (3 coc)

Maéng M2 (Vi tri vach P44, P45) ¢6 3 coc vai kich thude khdi méng quy udc ¢ day
dai nhu sau:

3800

L 4386 L

Kich thudc khdi méng ¢ dudi day dai
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Ta c6 thé quy doi tiét dién tam giac nay thanh tiét dién hinh vudng cé dién tich twong
duong nhung voi kich thuéc nho hon canh tam giac => treong hop nguy hiém hon

S tam giac = =

3.8x4.386

thuoc 2.89 m

= 8.3334(m?) => day méng quy doi thanh hinh vuéng c6 kich

Céc budc tinh thuc hién trong te nhu & méng MK 1, dwgc tong hop ¢ ban sau:

Bang 8-18: Khdi méng quy wéc P3

Ki hiéu Giadtri | Ponvi
Lib 44 m
oo 34.00 ©

abién 0.4 m
B1 2.9 m
L1 2.9 m

Baqu 16.0 m
Lqu 16.0 m

Kich thude day mong khoi quy udc:

Pth 34
Lyw=X+2. ) [ tan(—) Lqu:2.9+2x44.7xtan(T):16(m)

34
By =Y+2. Zi tan( ) Byu=2.9+2x44.7xtan(-)=16(m)
Ep = By X By = 16 X 16 = 256(m?)

Bqu x 1 qu

. W, - — = 683(m?)
B?qu x Lqu

W, = B 683(m?)

Khéi lugng tong trong khdi méng quy uéc:
Qqu = Qaat — Qaatvichiemcio T Qeoc.daar = 121011 — 835 + 1968 = 122144kN
Trong do:

Qaar = Aqu Z EI;VI = 256 X 484.9 = 121011kN

Quatvichiemeho =T X Apz Livy +¥Vaa: = 3 X 05027 X 484.9 4+ 9.79 X 3.69 X 3.69 X 1.5 = 835k
Qeocdai = 1 X ApYpLe + Wag; = 4% 0.5027 X 25 X 44.7 +3.69 X 3.69 X 1.5 X 25 = 1968kN

Bang 8-19: Pic trung méng khdi quy wéc P3

Ki hi¢u Gia tri Don vi
Wi 683 m3
Wy 683 m3
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Hqu 45 m
Aqu 256 | m?2
V4 13 m?
Y Hiyi 473 |  kN/m?
Qsoil 121011 kN
Que 835 kN
QY% 1968 | kN
Qqu 122144 | kN

8.8.3.1. Tai trong quy vé khéi mong quy wéc P6:

Tai trong quy vé day khéi mong quy wdc bo qua thanh phan luc ngang H theo 2
phuong bai Vi luc ngang nay sé can bang véi ap luc bi dong cua dat nén khong gay ra
moment khi quy lyc vé day méng

MY
C —
qux 115
i, = L
Yy T 1.15

N;S:Nficai + Qqu

CNE 6ME,  6ME,

ptl:: —
maxmin - Foo B2, Ly, L%,B

qu

Bang 8-20:Tai trong quy vé mong khoi quy wéc P6

Kihigu | Giatri | Don vi

N®qu 128970 kN

M, 189 | KkNm
M, g 17| kNm
Bang 8-21: Swrc chiu tai dat nén theo TTGH2
Ki hiéu Gia tri Pon vi
mz 1.3 -
m2 1.2 -
Ktc 1.1 -
b 16.0 m
ho 0 m
Y 9.59 kN/m?
Yhxy'n 474 KN/m?
o 25.32 0
cn 11.9 kN/m?
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A 0.798 -
B 4.190 -
D 6.743 -
Rt 3104 KN/m?

Bang 8-22: Ung suat day méng quy wéc

Ki hi¢u Giatri | Ponvi Két luan
Pth 504 | KN/m? Thoa
P%max 504 | kN/m? Thoa
PCmin 503 | kN/m? Thoa

8.8.3.2. Kiém tra lin khéi méng quy wée

Ung suat day khbi mong quy wéc: pte = 389.4 kN/m?

Ap lyc dit ban dau: ¥ y; H= 229.355kN/m?

Ap lyc gay l0n: py; = pf§ — X y;H; = 389.4 — 229.355 = 160.05kN /m?

Tinh 14n theo phuong phap tong phan td; do 1Gn gigi han : Sgn = 8 cm

Dat nén duoc chia thanh céc I6p dong nhat vai chiéu day thoa diéu kién:

h; = (0.4 + 0.6)Bg,

Pé tang do chinh xac ¢ ddy sinh vién chia thanh céc 16p véi chiéu day 0.25 m

Ap lyc ban dau (do trong luong ban than I6p dat gay ra) tai gitra l6p dat i

P1i=0y = Z'P’i Z;j = 81

Ap lyc tai gitra I6p dat i sau khi xay moéng
P2i=P1iT0g)i — €2
V6i 04;=Keipgi

2
K, = —|arctg

bl'Il

_|_

by.ly (bE+13+22%)

z\‘|| bZ 412422

b:= Bqu/2, 1= Lqu/2

{I:rf+zz}{112+22}{\||bf+1f+22

Tong do lun duoc xac dinh theo cong thire

=

Véi e, 1a hé s6 rdng tng véi cac cap &p luc tac dung Ién nén dat
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Bang 8-23 Kiém tra Itn méng P3

= m m - - KN/m? | KN/m? | KN/m? | KN/m? | - - cm
-43.0 | 0.0 | 0.000 | 1.000 31.1 474
435 | -0.5 | 0.031 | 1.000 31.1 479 476 507 | 0.380 | 0.376 | 0.16
-44.0 | -1.0 | 0.063 | 0.999 31.0 484 481 512 | 0.379 | 0.375 | 0.16
445 | -1.5 | 0.094 | 0.995 30.9 488 486 517 |0.379 | 0.374 | 0.15
450 | -2.0 | 0.125 | 0.989 30.8 493 491 522 |0.378 | 0.374 | 0.15
-455 | -2.5 | 0.156 | 0.980 30.5 498 496 526 | 0.377|0.373 | 0.15
-46.0 | -3.0 | 0.188 | 0.967 30.1 503 500 531 |0.377|0.373 | 0.15
7 465 | -3.5 | 0.219 | 0.950 29.5 508 505 535 |0.376 | 0.372 | 0.15
-47.0 | -4.0 | 0.250 | 0.930 28.9 512 510 539 |0.375|0.371|0.14
-475 | 45 | 0.281 | 0.907 28.2 517 515 543 |0.480|0.476 | 0.14
-48.0 | -5.0 | 0.313 | 0.881 27.4 522 520 547 10.479(0.475|0.14
-485 | -5.5 | 0.344 | 0.853 26.5 527 524 551 |0.478|0.475 | 0.13
490 | -6.0 | 0.375 | 0.824 25.6 532 529 555 |0.478 | 0.474 | 0.13
-495 | -6.5 | 0.406 | 0.794 24.7 536 534 559 |0.477|0.473 | 0.12
-50.0 | -7.0 | 0.438 | 0.763 23.7 541 539 563 | 0.476|0.473 | 0.12
TONG 1.98

Nhan xét : Tong d6 1Gn S = 1.98 cm < Sgr = 8 cm
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8.9. Kiém tra xuyén thang cia dai:

Truong hop dau coc nam ngoai thap xuyén thung c6 thé xay ra xuyén thung,
can kiém tra xuyén thung

Truong hop dau coc ndm trong thap xuyén thung s& khdng xay ra xuyén thung,
vi vay khong can kiém tra xuyén thung.

Truong hop thap xuyén thung bao phu mot phan dau coc nhu hinh vé bén dudi,
can kiém tra xuyén thung, thap xuyén thung dwgc xac dinh tir mép cot di xudng toi
mép coc

|
O
o0
4‘5.000
1500
R
2
5,005
1500

100, 800 1600 800 %00 400G 800 1600 800 400
L J L

7

Hinh 8-6: Thap xuyén thing dai méng MK1
Chiéu cao gia thiét ciia ¢ai méng h = 1.5 (m).
Gia thiét a=10cm = ho=h—-a=1.5-0.1=1.4(m).
= bc+2 X ho=0.4 +2x1.4=3.2(m)

2> hc+2xho=14+2x14=42(m)
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3200
=] T
) (
e Nl
X
Pl LT
? (
Mool el

Hinh 8-7 : Tinh xuyén thing méng P6
Pay thap xuyén thiing bao trim tat ca diu coc.
Khong can kiém tra diéu kién xuyén thang.

Kiém tra twong ty véi dai mong MK2:

3200

1600
rd
J\
& =
B — —r I
= i \u 1 =
4600

Hinh 8-8: Tinh xuyén thang méng P3
Pay thap xuyén bao trim 1 phan dau coc.

Can kiém tra diéu kién xuyén thang.

V61 Pxt dugc xac dinh nhu sau:
Pxt = 7850(kN)

Trong d6: + Ntt: Noi luc tinh toan truyén tir vach xuéng dai
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+ Pi: Phan dau coc nam hoan toan trong thap xuyén thung- O trudng hop trong bai
toan nay, dau coc 3 nam 1 phan rat nho ¢ ngoai thap, tuy nhién dé xét truong hop bai
toan nguy hiém hon, sinh vién xem coc 3 chi nam 1 phan & trong thap xuyén thang
Pcx duoc xac dinh nhu sau:

Pcx = aR,u,h, Dy
c

Trong do6: o =1 :Bé tong nang

Rbt= 1.2 Mpa (Bé tong B30)

Um=2(hc+bc+2¢)=2(1.4+0.4+0.6)=6.8(m)

c: khoang céch tir mép coc dén mép cot: 0.6m

Pcx= 19992 (KN) > Pxt=7335.28 (kN) => Thoa diéu kién xuyén thing dai
Vi vi tri mong MK2 (Chéan vach P45) c6 Pxt= Ntt=7850kN < Pcx
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8.10. Tinh toan thép dai mong

So db tinh: Xem dai 1a ban consol mét dau ngam vao mép cot, dau kia tu do,
gia thiét dai tuyét doi cung.

400 800 1600 800 AOOV

()

1000

Hinh 8-9: So' d6 tinh toan thép dai P6

\

ooooooooooooo

-------------

Hinh 8-10: Vi tri thanh thép can tinh toan
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Thanh thép s6 1:

Xét ngam tai matcat 1 —1:

M= Z Pﬁ(uet)XI'i

ri— khoang cach tir mat cat 1-1 dén tdm coc thir i

M1-1 = max((P1(nety X r1+ Paety X 2 );(P3et) X 3 + Pagety X 14 ))= 2490(kKNm)

Chon thép ¢20 _, a, = ﬂxiﬂz =314(mm?)

Dign tich c6t thep: As1 = 0.:{;:&0 - o.gxsiii?;rsl;;-lno) =5414(mm*)
Sé thanh thép: st = Aa—? = S:f =18nén ta chon 18020

Khoang cach giita cac thanh: @= B;:il{iﬂ = “mfgjf““ =223(mm)

Ta chon @=200(mm)
Thanh thép s6 2:

Xét ngam tai mat cat2 — 2

M, = Z Pi{jnet)XI'f

ri— khoang cach tir mat cit 2-2 dén tdm coc thu i
M2-2 = max((P1(nety X r1+ P3amety X 3 );(P2(nety X 2 + Panet) X 14 ))=4815.8 (kN)

Chon thép ¢20 _, a. = 20" =314(mm?)

4

cn s £ , _ My 4815.8x108 B 5
Dién tich cot thép: Ast = op - = Gosesx(1500.100) =10471.44(mm")

, Ay 10471
Sé thanh thép: Ts1 = a—: =S ~3%néntachon 34020

B-2x100 _ 4000-200
nga-1 34-1

Khoang c4ch gitra cac thanh: @= =127(mm)

Ta chon @=100(mm)

Thanh 3 va thanh 4 bé tri ciu tao cho truong hop dai don, mot cot & tm mong:
Thanh 3 va 4; ©12@200
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8.11. KIEM TRA COC CHIU TAI NGANG
Kiém tra lyc cit tong 16n nhét tai chan dai.
Chiéu dai coc: 54.5 (m).
Luc cit I6n nhat tai chan dai:

PS6: Ht = [(HI)? + (HE)? = /(142.24)7 + (14.08)% = 142.9

P72:H® = [(HE)? + (HE)? = \/(—218.85) + (—4.98)? = 218.9kN

Luc cat tac dung Ién 1 coc:

__Htt 547

ch -, T = 35.73kN
Ht 1429
ch - T - ? = 47.63kN

Moment tai chan dai da chuyén thanh luc doc trong coc, nén coc khdng co
moment tac dung. Chi ¢6 luc ngang tac dung dau coc (twong tng day dai).

Theo Phu luc A — TCVN 10304 — 2014, cho phép dung cac chuong trinh may
tinh md ta tac dung co hoc twong hd giita dam va nén (dam trén nén dan hoi). Trong
d6, dat bao quanh coc duoc xem nhu méi truong dan hoi bién dang tuyén tinh dic
trung bang hé sé nén Cz, tinh bang kN/m3, ting dan theo chiéu sau. Hé sb nén tinh
toan cua dat trén than coc Cz, dugc xac dinh theo cong thuc:

C, = kz (kN/m3)

k (kN/m4): 1a hé s6 ty 18, 1y phu thudc vao loai dat bao quanh coc.
z (m): 1a d6 sau tinh tir dai coc dén vi tri dang xét.
Tinh coc chiu tai ngang bang SAP2000, cé4c 16p dat dugc thay thé bang 10 xo c6

do6 cung duoc xac dinh theo theo cong thic (10 xo nira chu vi coc):

k,; = C,A = kznDa(™Y)
2 m

A(m): nita chu vi coc.
D (m): la duong kinh coc.
a (m): la khoang cach gitra céc 10 xo.
So d6 tinh: miii coc 12 gbi ¢ dinh, than coc lién két véi céc 10 xo, lién két dau

coc véi dai 1a lién két khop.
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Bang 8-24: Cac thong s6 so bd ciia dat

I&g’? Trang thai dat Dfrrslﬁu : I kN|/<m 4
Cat min cap phoi kém Ian bot, nau
Lép 4 VANg, X4m nau, mat dé chat vira, 13.2-35.3 | 209 | 0.43 12000
Sét déo lan cat min, xam xanh,
Lép 5| xam vang, trang thai nira cang- 35.3-41 | 5.7 | 0.08 18000
’ cung ,

Lop6 | > rﬁtfaér?r’] Xt?:;giﬁgl 23‘;;0 XM 4145 | 4 | 2007 | 30000

Lép 7 i::nd\f;n'gntf:;;‘;a ol ;(322 45-514 | 64 | -0.15 | 30000

Lopg | CAtMinlan Sfitébfgfm vang, mat | o) 4 613 | 09 | 032 | 18000

Lopo| CALMin 'a?hl;:’traﬁ?ai(a”h rang | 613-68.9 | 7.6 18000

Bang 8-25:Hé sé ti 1& k tirng 16p dit bao quanh coc:
Didm | 2 a k C; Kzi Pidm | 2 a k C; Kzi
m | m | kN/m* | kN/m® | kN/m* m | m | kN/m* | kN/m? kN/m)

1 05 | 0.5 | 12000 | 6000 4712.4 56 |27.6 | 0.5 | 30000 | 828000 | 650309.7
2 1 | 05| 12000 | 12000 | 9424.8 57 | 28.1| 0.5 | 30000 | 843000 | 662090.7
3 15 | 05 | 12000 | 18000 | 14137.2 58 |28.6 |05 | 30000 | 858000 |673871.6
4 2 | 05| 12000 | 24000 | 188496 | 59 |29.1| 0.5 | 30000 | 873000 | 685652.6
5 25 | 05 | 12000 | 30000 | 235619 | 60 |29.6 | 0.5 | 30000 | 888000 |697433.6
6 3 | 05| 12000 | 36000 | 28274.3 61 |30.1 |05 | 30000 | 903000 | 709214.5
7 35 | 05 | 12000 | 42000 | 32986.7 | 62 |30.6 | 0.5 | 30000 | 918000 | 720995.5
8 4 | 05| 12000 | 48000 | 37699.1 | 63 |31.1| 0.5 | 30000 | 933000 | 732776.5
9 45 | 05 | 12000 | 54000 | 424115 64 |31.6 | 0.5 | 30000 | 948000 | 744557.5
10 5 | 05| 12000 | 60000 | 471239 | 65 |32.1|0.5 | 30000 | 963000 | 756338.4
11 | 55 | 05| 12000 | 66000 | 51836.3 | 66 |32.6| 0.5 | 30000 | 978000 | 768119.4
12 6 | 05| 12000 | 72000 | 56548.7 67 |33.1|05 | 30000 | 993000 | 779900.4
13 | 65 | 05| 12000 | 78000 | 61261.1 | 68 |33.6 | 0.5 | 30000 | 1008000 | 791681.3
14 7 | 05| 12000 | 84000 | 659734 | 69 |34.1| 0.5 | 30000 | 1023000 | 803462.3
L5 75 | 05 | 12000 | 90000 | 70685.8 70 |34.6 |05 | 30000 | 1038000 | 815243.3
16 8 | 05| 12000 | 96000 | 75398.2 71 | 351 |05 | 30000 | 1053000 | 827024.3
17 85 | 05| 12000 | 102000 | 80110.6 72 | 356 |05 | 30000 | 1068000 | 838805.2
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18 9 | 05| 12000 | 108000 | 84823.0 73 |36.1 |05 | 30000 | 1083000 | 850586.2
19 | 95 | 05 | 12000 | 114000 | 895354 | 74 |36.6 | 0.5 | 30000 | 1098000 | 862367.2
20 | 10 | 05 | 12000 | 120000 | 942478 | 75 | 37 | 0.4 | 30000 | 1110000 | 871792.0
21 1105 | 05 | 12000 | 126000 | 98960.2 76 | 375 |05 | 18000 | 675000 |530143.8
22 | 11 | 05 | 12000 | 132000 | 103672.6 | 77 | 38 | 0.5 | 18000 | 684000 |537212.3
23 1115 05 | 12000 | 138000 | 1083849 | 78 |385| 0.5 | 18000 | 693000 | 544280.9
24 | 12 | 05 | 12000 | 144000 | 113097.3 | 79 | 39 | 05| 18000 | 702000 | 551349.5
25 |125] 05 | 12000 | 150000 | 117809.7 | 80 |39.5) 0.5 | 18000 | 711000 |558418.1
26 | 13 | 05 | 12000 | 156000 | 12250221 | 81 | 40 | 0.5 | 18000 | 720000 | 565486.7
27 |135| 05 | 12000 | 162000 | 1272345 | 82 |40.5| 0.5 | 18000 | 729000 | 572555.3
28 | 14 | 05| 12000 | 168000 | 131946.9 | 83 | 41 | 0.5 18000 | 738000 | 579623.8
29 | 145 | 05 | 12000 | 174000 | 1366593 | 84 |41.5| 05 | 18000 | 747000 | 586692.4
30 | 15 | 0.5 | 12000 | 180000 | 1413717 | 85 | 42 | 0.5 | 18000 | 756000 | 593761.0
31 |155| 05 | 12000 | 186000 | 146084.1 | 86 |42.5 0.5 | 18000 | 765000 | 600829.6
22 | 16 | 05| 12000 | 192000 | 150796.4 | 87 | 43 | 0.5 [ 18000 | 774000 | 607898.2
33 |16.5| 0.5 | 12000 | 198000 | 155508.8 | 88 |43.5| 0.5 | 18000 | 783000 | 614966.8
34 | 17 | 05 | 12000 | 204000 | 160221.2 | 89 | 44 | 0.5 | 18000 | 792000 | 622035.3
35 |175] 05 | 12000 | 210000 | 1649336 | 90 |44.5[ 0.5 [ 18000 | 801000 | 629103.9
36 | 18 | 0.5 | 12000 | 216000 | 169646.0 | 91 | 45 | 0.5 | 18000 | 810000 | 636172.5
37 |185| 0.5 | 12000 | 222000 | 174358.4 | 92 | 455 0.5 | 18000 | 819000 | 643241.1
28 | 19 | 05| 12000 | 228000 | 179070.8 | 93 | 46 | 0.5 [ 18000 | 828000 | 650309.7
39 |19.5| 0.5 | 12000 | 234000 | 183783.2 | 94 |46.5| 0.5 | 18000 | 837000 | 657378.3
40 | 20 | 0.5 | 12000 | 240000 | 188495.6 | 95 | 47 | 0.5 | 18000 | 846000 | 664446.8
41 |1205] 05| 12000 | 246000 | 1932079 | 96 |47.5|0.5 | 18000 | 855000 |671515.4
42 20904 | 12000 | 250800 | 196977.9 | 97 | 48 | 0.5| 18000 | 864000 | 678584.0
43 |21.4|05 | 18000 | 385200 | 302535.4 | 98 | 48505 | 18000 | 873000 | 685652.6
44 |21.9| 05 | 18000 | 394200 | 309604.0 | 99 | 49 | 0.5 | 18000 | 882000 | 692721.2
45 2241|105 | 18000 | 403200 | 316672.5 | 100 | 495 | 0.5 | 18000 | 891000 | 699789.8
46 |22.9| 05 | 18000 | 412200 | 323741.1 | 101 | 50 | 0.5 | 18000 | 900000 | 706858.3
47 | 234] 05 | 18000 | 421200 | 330809.7 | 102 |50.5 | 0.5 | 18000 | 909000 | 713926.9
48 |23.9| 0.5 | 18000 | 430200 | 337878.3 | 103 | 51 | 0.5 | 18000 | 918000 | 720995.5
49 | 2441|105 | 18000 | 439200 | 344946.9 | 104 | 515 | 0.5 | 18000 | 927000 | 728064.1
50 |24.9| 05 | 18000 | 448200 | 3520155 | 105 | 52 | 0.5 | 18000 | 936000 | 735132.7
51 | 254 |05 | 18000 | 457200 | 359084.0 | 106 | 5251 0.5 | 18000 | 945000 | 742201.3
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52 [25.9| 05 | 18000 | 466200 | 366152.6 | 107 | 53 | 0.5 | 18000 | 954000 | 749269.8
53 |26.4 | 05| 18000 | 475200 | 373221.2 | 108 |53.5 [ 0.5 [ 18000 | 963000 | 756338.4
54 |26.6| 02 | 18000 | 478800 | 376048.6 | 109 | 54 | 0.5 | 18000 | 972000 | 763407.0
55 | 271 05 | 30000 | 813000 | 638528.7 | 110 |54.5| 0.5 | 18000 | 981000 | 770475.6
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8.11.1. Kiém tra dai 4 coc P6

FN. Pt Dby 1
! 3 Pt Elm: 1
] U1 = 0004
j Uz2=10
I,l' U3 =-00007278

R1=0
f R2 = .00006
R3i=10
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Hinh 8-11: M6 hinh coc trong SAP va két qua momen, lwc cit
Kiém tra chuyén vi ngang dau coc:
L 54500

Az = 0-4(mm) < 3555 = Too00

= 54.5(mm).

Két luan: Chuyén vi ngang dau coc thoa diéu kién quy dinh.
Kiém tra kha nang chiu cit cua coc:
Lyc cit 16n nhat trong dai: Qmax= 35.73 (KN).

Kha niang chiu cit cua bé téng:

Qvo = @ps(1+ @5 + @) Ry Ao
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2

= 0.6 (1+0+0) x 1200 X 7 X -~ = 565.48(kN).

= Qmax < Qbo

Két luan: Bé tong du kha ning chiu cit.

Diéu kién 6n dinh nén dt xung quanh coc khi c¢é ap luc ngang do coc tac dong co
dang sau (Muc A7 TCVN 10304 — 2014):

4 .
g, < o] = T}mzm(ffz tan@; +&cy)

Vi tri ¢6 o,16n nhat 1a z= -14.4m so v&i mat dat tu nhién (& 16p dat sb 3) voi:

o _Qnax__ 3891
f Ay, 05x1xm
Ung suat hitu hiéu theo phuong thiang dimg trong dat tai do sau -14.4m:

= 24.77 (kN/m?)

0,=y'Xxz=17%x8+4+3.6x533+22x89457x84+1.2x898=111.66(kN/m?).
Luc dinh: c= 9.6 (KN/m?) va géc ma séat ¢ = 23°30".

Coc khoan nhoi c6 & = 0.6 van, = 1.

Hé s6 ké dén tinh tai va tong trong lugng:
M.+ M,
2.5M_+ M,
M. (kNm): 1a moment do tai trong ngoai thuong xuyén, tinh toan o tiét dién méng tai
Murc miii cocC.
M: (kNm): 1a moment do tai trong tam thoi.
Sinh vién tinh gan dung 1dy Mc= 0.7M, M= 0.3M thé vao cong thirc trén duoc

n, = 0.5.

Nz

[0,] =1x0.5x x (111.66 X tan(23°30") + 0.6 X 9.6)

cos(23°30)
= 118.45(kN/m?).

= [o,] = 6, = 24.77(kN /m?).
Két luan: Thoa diéu kién 6n dinh nén dét xung quanh coc.
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8.11.2. Kiém tra dai 3 coc P3

PtObj 1
Pt Elm: 1
f U1 = .0002
f’ Uz=10
] U3 =-00007273
f R1=10
A2 = 00004
/ R3=10
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Kiém tra chuyén vi ngang dau coc:
L 54500

4x = 0:2(mm) < 7500 = 3000

= 54.5(mm).

K&t luan: Chuyén vi ngang dau coc thoa diéu kién quy dinh.
Kiém tra kha nang chiu cat cia coc:

Luc cit 16n nhat trong dai: Qmax= 47.63 (kN).

Kha nang chiu cat cia bé téng:

Quo = @pa(1+ @ + @) Ry Ap,
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2

= 0.6 (1+0+0) x 1200 X 7 X -~ = 565.48(kN).

= Qmax < Qbo

Két luan: Bé tdng du kha nang chiu cat.
Diéu kién 6n dinh nén dat xung quanh coc khi c6 ap luc ngang do coc tac dong c6
dang sau (Muc A7 TCVN 10304 - 2014):

4 :
< - —— (o, t +
o < [ox] = e o (o tan gy + &er)

Vi tri ¢6 @,16n nhat 1a z= -14.4m so v&i mat dat ty nhién (o 16p dat s6 3) véi:

 Quax 47.63
72T 4, 0Bxlixn

Ung suat hitu hiéu theo phuong thiang dimg trong dat tai do sau -14.4m:
g,=y'Xz=17x8+3.6x533+22x89+57x84+1.2x8.98

— 111.66(kN/m?).

= 14.43 (kN/m?)

Luc dinh: c= 9.6 (kN/m?) va géc ma sat ¢ = 23°30".
Coc khoan nhéic6 & = 0.6 van, = 1.

Hé s6 ké dén tinh tai va tong trong lugng:
M+ M,
2.5M_+ M,
M. (kNm): 1a moment do tai trong ngoai thudng xuyén, tinh toan & tiét dién mong tai
Murc miii cocC.
Mt (KNm): 1a moment do tai trong tam thoi.
Sinh vién tinh gan dung 1ay Mc= 0.7M, M= 0.3M thé vao cong thuc trén duoc », = 0.5.

4
—1X05X——— % (111.66 X tan(23°30") + 0.6 X 9.6
o] cos(23°30) ( an( ) )

= 118.45(kN/m?).

Nz

= [6,] = 0, = 14.43(kN /m?).
Két luan: Thoa diéu kién 6n dinh nén dat xung quanh coc
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8.12. KIEM TRA COC CHIU UON NEN

8.12.1. Kiém tra dai 4 coc P6

Coc trong dai méng vira chiu momen vira chiu luc doc vi vay coc lam viéc
gidng cau kién chiu nén léch tdm, sinh vién chon phwong phap sir dung biéu do tuong
tac cua cot tron dé kiém tra kha niang chiu lyc cua coc.

Momen cyc dai trong coc 1a Mmax= 119.77 (KNm) tng vai gié tri Nmax= 6956.8

KN.
Ta kiém tra kha niang chiu lyc cta coc (ng véi trudng hop nay.

ne, |N

Hinh 8-12:So d6 tiét dién coc khoan nhoi

Cac phuong trinh can bang 6 TTGH:
112

M = Ne =— [gbebArsiﬁ @+ AgR. 1sing + R,z | +
T

N = % [VsRpAp — 0.5sin2¢ + R Asep — RiAse ]

Vb = Yeb X ¥op = 0.85 % 0.8 = 0.68.

r=0.5D; ra= 0.5D,=r — a: 1a ban kinh cua tiét dién va cia vong cdt thép.

A= 7rr2: 13 dién tich tiét dién.

Zs: 1a khoang céch tir trong tam cot thép chiu kéo (phan thép nam trong cung 2¢,) dén
trong tam tiét dien. Xéc dinh Zs, ¢, theo cac cong thuc thyuc nghigm.

it §, = %:

Khi &, = 0.15 thi xac dinh Zs, ¢, nhu sau:

1= PsTT

@s = W1 — W&,
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7, =(0.2+1.38)r, <,

Isp

R

ne: 1a hé sd, 1ay bang 1 dbi vai thép co giéi han chay thuc té, 1y bang 1.1 d6i véi thép
c6 gidi han chay quy udc.

0., 12 tng suét trudce trong cot thép. Véi bé tong cét thép thuong lay o, = 0.

wlznr_

W, = W0,

5. = 1.5 + 0.0006R, (Vi Rs tinh bang MPa).

Khi ¢, < 0thi ldy ¢, = @, = w, = 0.

Khi &, < 0.15thi lay . = 0.15dé xac dinh Zs, @, nhu trén.

Ta cho @thay doi trong khoang tir 0 < ¢ < 2, ung véi mdi gia tri ¢ tim duoc 2 gia
tri M va N tir cac cdng thuc trén, tir d6 ta xay dung dwoc 1 biéu dd té hién kha ning
chiu lyc cua tiét dién.

Bang 8-26: Thong s6 so bd coc dai P6

D 0.8 m Ast 4988 mm?
0.05 m Rp 17 MPa

r 0.4 m Vb 0.68

Ia 0.35 m Rs: Rsc 365 MPa

A 0.5 m?

Bang 8-27: Tinh toan Mgn va Ngn dai P6
Mgh Ngh

(0] &_, 01 2 st Qs P1 Zs (kN?’n) (k?\|)
0 0.00| 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 | 140 -1277
0.126 | 0.04| 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 | 218 -1203
0.251 | 0.08| 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 313 -1097
0.377 [ 0.12| 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 | 443 -928
0.503 |0.16 | 1 |1.719|0.72477 | 0.72477 | 2.27694 | 0.18366 | 610 -641
0.628 |0.20| 1 | 1.719| 0.65637 | 0.65637 | 2.06206 | 0.20694 800 -158
0.754 | 0.24| 1 |1.719|0.58743 | 0.58743 | 1.84547 | 0.2304 | 1026 449
0.88 |0.28| 1 |1.719|0.51849 | 0.51849 | 1.62887 | 0.25387 | 1273 1186
1.005 |0.32| 1 |1.719 | 0.45009 | 0.45009 | 1.414 |0.27714| 1523 2052
1.131 |0.36| 1 |1.719|0.38115 | 0.38115 | 1.1974 | 0.3006 | 1753 3036
1.257 |0.40| 1 [1.719| 0.3122 | 0.3122 | 0.98081 | 0.32407 | 1940 4121
1382 | 0.44| 1 |1.719| 0.2438 | 0.2438 | 0.76593 | 0.34734 | 2063 5283
1508 |0.48 | 1 |1.719|0.17486 | 0.17486 | 0.54934 | 0.37081 | 2106 6493
1.634 | 0.52 | 1 |1.719|0.10592 | 0.10592 | 0.33275 | 0.39427 2061 7719
1.759 |0.56| 1 |1.719 | 0.03752 | 0.03752 | 0.11787 | 0.41755 | 1928 8929
1885 (0.60| 1 |1.719 | -0.0314 0 0 0.44101 1716 10089
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2011 [064 | 1 |1.719| -0.1004 0 0 0.46447 1503 11061
2136 [ 068 | 1 |1.719| -0.1688 0 0 0.48775 1254 11931
2262 |072| 1 |1.719] -0.2377 0 0 |os1121] 991 12683
2388 |0.76 | 1 |1.719 | -0.3067 0 0 0.53467 738 13307
2513 080 1 |1.719]-03751| o© 0 |0.55795| 513 13801
2639 (084 | 1 |1.719| -0.444 0 0 0.58141 330 14170
2765 | 088 | 1 |1.719 ]| -0.5129 0 0 0.60487 193 14428
289 |092| 1 |1.719] -0.5813 0 0 0.62815 100 14597
3.016 | 096 | 1 |1.719| -0.6503 0 0 0.65161 41 14703
3.142 |1.00| 1 |1.719]| -0.7192 0 0 0.67508 0 14777
Biéu db twong tac

16000
14000
12000
10000
8000
6000 | o
4000
2000

0

0 500 1000 1500 2000 2500

Gia tri noi luc (Nmax; Mmax)= (6956.8 kKN; 119.77 kNm) niam trong biéu db tuong tac.

Két luan: Tiét dién coc thoa yéu cau chiu lyc.
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8.12.2. Kiém tra dai 3 coc P3

Coc trong dai moéng vira chiu momen vira chiu luc doc vi vay coc lam viéc
gidng cau kién chiu nén léch tam, sinh vién chon phuong phap sir dung biéu do tuong
tac cua cot tron dé kiém tra kha niang chiu lyc cua coc.

Momen cuc dai trong coc 1a Mmax= 69.78 (KNm) (rng Vi gia tri Nmax= 6207.2

KN.
Ta kiém tra kha niang chiu luc cta coc tng véi truong hop nay.
Céc phuong trinh can biang ¢ TTGH:

112
M = Ne = — gbebArsing @+ AR 1,5ing + Ropyz | £
i

1
N = E [}”bRbA(P —0.5sin2 @ + Rsc‘d]‘stq\‘:J - RsAstgol]

Yo = Ye» X ¥ = 0.85 % 0.8 = 0.68.

r=0.5D; ra= 0.5D,=r — a: 1a ban kinh cua tiét dién va cia vong cdt thép.

A= 7rr2: 1a dién tich tiét dien.

Zs: 1a khoang céch tir trong tam cot thép chiu kéo (phan thép nam trong cung 2¢,) dén
trong tam tiét dién. Xac dinh Zs, ¢, theo céc cong thuc thuc nghiém.

Pit &, = %:

Khi £, = 0.15 thi xac dinh Zs, ¢, nhu sau:

P1 = @sTT

Qs = Wy — Ws Sc

Z; = (024138 ), =1y,

Isp

R

nr: 1a hé sb, 1ay bang 1 d6i véi thép co gigi han chay thyc té, lay bang 1.1 d6i voi thép
C0 gidi han chay quy udc.

0., 12 g suét trudce trong cot thép. Véi bé tong cét thép thuong lay o, = 0.

wlznr_

W, = w,0,.

5. = 1.5 4 0.0006R. (véi Rs tinh biang MPa).

Khi ¢, < 0thi lay ¢, = @, = w, = 0.

Khi &, < 0.15thi lay . = 0.15dé xac dinh Zs, ¢, nhu trén.

Ta cho gthay ddi trong khoang tir 0 < ¢ < 2, ang véi mdi gia tri ¢ tim duogc 2 gia
tri M va N tir cac cong thic trén, tir d6 ta xay dung duoc 1 biéu d6 té hién kha ning
chiu lyc cua tiét dién.
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Bang 8-28: Thong sb so bd coc dai P3

D 0.8 m Ast 4988 mm?
0.05 m Rob 17 MPa

r 0.5 m Yo 0.68

ra 0.45 m Rs= Rsc 365 MPa

A 0.785 m?

Bang 8-29: Tinh toan Mgn va Ngn dai P3

(0} E | o 2 @st Ps 01 Zs (Il\l/l\lgr;) (EIQ\T)
0 |000| 1| 1.719]0.74215|0.74215 |2.33153 | 0.17775| 140 | -1277
0.126 | 0.04| 1| 1.719|0.74215|0.74215 | 2.33153 | 0.17775 | 218 | -1203
0.251 | 0.08 | 1| 1.719|0.74215|0.74215|2.33153 | 0.17775| 313 | -1097
0.377 | 0.12| 1| 1.719|0.74215|0.74215 | 2.33153 | 0.17775 | 443 | -928
0.503 | 0.16 | 1| 1.719|0.72477 | 0.72477 | 2.27694 | 0.18366 | 610 | -641
0.628 | 0.20 | 1| 1.719|0.65637 | 0.65637 | 2.06206 | 0.20694 | 800 | -158
0.754 | 0.24| 1| 1.719|0.58743 | 0.58743 | 1.84547 | 0.2304 | 1026 | 449
0.88 |0.28 | 1| 1.719|0.51849 | 0.51849 | 1.62887 | 0.25387 | 1273 | 1186
1.005 [ 0.32| 1| 1.719]0.45009 | 0.45009 | 1.414 | 0.27714 | 1523 | 2052
1.131 (036| 1| 1.7190.38115|0.38115| 1.1974| 0.3006 | 1753 | 3036
1.257 {040 | 1| 1.719| 0.3122| 0.3122 | 0.98081 | 0.32407 | 1940 | 4121
1.382 | 0.44 | 1| 1.719| 0.2438 | 0.2438 | 0.76593 | 0.34734 | 2063 | 5283
1.508 | 0.48 | 1| 1.719|0.17486 | 0.17486 | 0.54934 | 0.37081 | 2106 | 6493
1.634 | 0.52 | 1| 1.7190.10592 | 0.10592 | 0.33275 | 0.39427 | 2061 | 7719
1.759 [ 056 | 1| 1.7190.03752|0.03752 | 0.11787 | 0.41755 | 1928 | 8929
1.885 060 | 1| 1.719]| -0.0314 0 0 |0.44101 | 1716 | 10089
2011 | 0.64| 1| 1.719]| -0.1004 0 0 | 0.46447 | 1503 | 11061
2136 | 0.68| 1| 1.719]| -0.1688 0 00.48775 | 1254 | 11931
2262 | 0.72| 1| 1.719]| -0.2377 0 0/0.51121 | 991 | 12683
2388 |0.76 | 1| 1.719| -0.3067 0 0 |0.53467 | 738 | 13307
2513 (080 | 1 1.719 | -0.3751 0 0| 055795 | 513 | 13801
2.639 (084 | 1 1.719 | -0.444 0 0(0.58141| 330 | 14170
2.765 [ 0.88 | 1 1.719 | -0.5129 0 0| 0.60487 | 193 | 14428
289 (092 1| 1.719] -0.5813 0 00.62815 | 100 | 14597
3.016 {096 | 1| 1.719| -0.6503 0 0|0.65161 | 41 | 14703
3142 | 1.00| 1| 1.719| -0.7192 0 0 | 0.67508 0 14777
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CHUONG 8: MONG COC KHOAN NHOI TIET DIEN TRON

Biéu dd tuong tac

16000
14000
12000
10000
8000
6000
4000
2000

0

0 500 1000 1500 2000 2500
Gia tri noi luc (Nmax; Mmax)= (6207.2 kN; 69.78 kNm) nam trong biéu do twong
tac.

Két luan: Tiét dién coc thoa yéu cau chiu lyc.
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

CHUONG 9. MONG CQC KHOAN NHOI
(LOI THANG MAY)

9.1. SO LIEU PAU VAO

9.1.1. Quy trinh thiét ké mong I16i thang

Quy trinh thiét ké mong dudi chan cot trong M3 tuong tu viéc thiét ké mong
dudi
chan cot M2, nhung do dién tich dai 16n nén dai mong trong truong hop nay sé€ dugc
tinh theo dai bé.
Trong muc nay, c¢6 2 truong hop tinh toan Ia:
Pé tinh s6 luong coc so bd va kiém tra cac diéu kién xuyén thang, 1Gn, 6n dinh,... ta
gop tat ca cac vach thanh mot dé lay noi luc tai tdm cac véach (gop cac véch thanh 1
PIER trong ETABS 2015).
Dé tinh phan luc dau coc va thép cho dai vach thi noi luc trong cac véach van riéng biét
va xuét tir ETABS 2015 sang SAFE 2014.
Vi tri tam dai mong duoc dat trung tdm nhom coc. Vi tri nay duoc dat trung vi tri
dit luc cua 161 trong trudng hop tinh tai + hoat tai (comb1). Vi céc t6 hop con lai déu
c6 thanh phan lyc ngang vi thé khi xét 2 chiéu tac dung, diém dat hop luc cua to hop
cua 2 chiéu nay cach xa nhau dan dén néu ta dat tam dai trung 1 trong 2 diém dat hop
luc trén thi mé men do viéc doi hop luc tir diém con lai dén vi tri nay 16n, bén canh,
diém dat hop luc trong trudng hop tinh tai + hoat tai thuong nam giira diém dat lyc cua

2 truong hop trén nén khi quy vé diém nay thi c6 thé triét tiéu méd men léch do lec ngang.
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

[———] = )
N1
N2
Gi6 tir bén trai Gié tir bén phal
Ng N1
NZI i
[ - ]
4

Vi tri hgp lye trong céc triréng hop t6 hop
(khéng dBng thér)

Hinh 9-1: Minh hea cho viéc xac dinh vi tri dit tim dai mong
N1: Ung véi trudng hop c6 tai trong ngang (gio) vai chiéu tac dung tir tréi sang phai.
N1: Ung véi truong hop c6 tai trong ngang (gid) véi chiéu tac dung tir phai sang trai.
Ng: Ung véi trudng hop chi 6 tai trong dimg (Tinh tai + Hoat tai).
Pé xac dinh toa diém dat lyc tng tng véi trudng hop (Tinh tdi + Hoat tai) trén mat

bang, sinh vién st dung chic nang Section Cut trong ETABS 2015:
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

ft Section Cut Forces

Section Cutting Line (in Screen Coordinates) Load Case Resultant Force Location and Angle
Start Point End Point COMBOBAQ Global X |16.755 m
Coord1 | 2351
|: | ‘ ‘ Global ¥ |15.1062 m
Coord2 167 | 135125 \ Obijects to Include
Global Z m
Global Z 68 6.8 Columns Beams Braces

Angl 346.725 d
Floors Walls Links Tt =

Integrated Forces

Right Side Left Side
1 2 z 1 2
Force -51.0426 486.1399 511.1042 51.0426 -486.1399 -285.0546 kN
Moment 202.0594 -1527.9156 -870.9879 -184.5927 1713.2018 870.9879 kN-m
Save Right Side Cut Save Left Side Cut
OK Cancel Refresh

Hinh 9-2: Két qua diém dit lyc cia trwong hop (Tinh tii + Hoat tai)

9.1.2. Noi luc chan vach

MOGNG LEI THANG

Hinh 9-3: Vi tri mdng 16i thang

Bang 9-1: Gia tri ngi lwc mdng 18i thang

Vach TH Combo N Qy Qx My Mx
Nmax | Combll | -40610.6 | 738.6771 | 22.5269 | 1281.382 | -41283.9
Qymax | Comb3 |-36193.3 | 807.3163 | 2.9945 | 7170.686 | -43538.7
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

Qxmax | Comb15 | -36711.2 | -510.999 | 179.2299 | -634.146 | 22688.48
Mymax | Comb8 | -34830.3 | 600.5504 | -53.6987 | 7274.049 | -32990.4
Mxmax | Comb3 | -36659.8 | 807.3163 | 2.9945 | 1840.313 | -43886.5

9.2. CHON SO COC VA BO TRI DPAI COC

Xac dinh so bd s6 luong coc trong méng

Ntt

Rea

n, =k

Ntt: tai trong tinh toan caa céng trinh tac dung 1én méng +
Rc,d: tri tinh toan suic chiu tai trong nén caa coc +
k: hé s6 ké dén trong luong ban than dai, dat trén dai (néu c6) va su léch tam cua tai trong

Bang 9-2chon so b coc 16i thang

PLT | Nt 40610 kN
Red | 4101 KN
K 11 [[L0;15]
n 10.9 (Coc)

Sinh vién chon phuong an méng don cho mong 161 thang

Dai coc bd tri 12 coc theo ludi 6 vudng.

Khoang céch gitra cac coc la 2.4 m.

Khoang cach tir mép ngoai cua coc dén mép ngoai cua dai la 0.4m.
Chiéu cao dai coc hd = 1.5m.

Chiéu cao lam viéc dai coc ho = hd — 0.1 = 1.4 (m).

118]__ 10
=

| 110

4800
2500
2400

.
[l
|

L oo )

100__ 1240

Hinh 9-4: B4 tri coc va kich thwéc mong 16i thang

VO QUOC KHANG - 15149022

155 | 175



CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

9.3. Kiém tra swc chiu tai ciia coc domn va nhém coc

9.3.1. Kiém tra phan luc dau coc bing phan mém SAFE 2014

Do 1Un cua coc don cé thé tinh theo kinh nghiém theo biéu thic cua Vesic

(2977):

Db o
100 AE
Trong do:

D la duong kinh coc, D = 0.8 m.

Q la tai tac dung Ién coc, Q = Ntk = 4082 kN.
A dién tich tiét dién ngang coc, A = 0.53 m2
L 14 chiéu dai coc, L = 44.7 m.

E 1a m6 dun dan hoi cua vat liéu coc, 3x107 kKN/m2

QL o8 4082x44.7
AE 100  0.53x3x107

A 1 , N D
Do 1tn mong coc la: s = oo T = 0.019

So do don gian cua hé nén va coc 1a cac 10 xo co do cang ki lién két vai voi dai tai
tam coc (hé 1o xo ghép song song). Do cung cua hé:
k =nk, =2
s

Trong do:
n 1a s6 luong coc, n=12.
Ntc 14 tai trong tiéu chuan gay I0n tai day dai, lay Ntc = Q = 4082 kN.
s la @6 14n ctia méng coc.
Do cung cua hé la

B Nte _ 4082

k = ??,.ICI- < = ﬁ = 209.65

Kiém tra 2 trudng hop:
Kha nang chiu nén cua coc: Pi < [Nc,d] = 4082 (kN).
Coc khong bi nhé: Pi > 0 (coc bi nén).
Pé tinh phan luc dau coc, sinh vién st dung phan mém SAFE 2014 véi noi lec

tai chan cong trinh duoc xuat tir md hinh trong ETABS, hé coc va dit duoc thay bing

VO QUOC KHANG — 15149022 Trang 156|175



CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

cac 10 xo lién két véi dai v6i @6 cang cua 10 xo duoc xac dinh nhu trén. M6 hinh hé

mong 16i thang trong SAFE 2014 nhu sau:

t—tt—t——+——t+ o)

i -IF # -\-

T

fl -\— _“_
= S i s e e o \

Hinh 9-5: M hinh hda méng coc khoan nhéi trong SAFE 2014
Phan lyc dau coc I6n nhat va nho nhat twong Gng véi cac to hop bao cho méng 15

thang

—t

N

I
T

e

——l
—

 LVEY
— .

|
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98?0%: T Vra %
. L S Rt I
3891.2 3208.52]
Lﬂjﬁ
1] 3
2
iﬁo o
bt
3
15\3 73
l ]

+— |

T
L.E
—

—
?—...______
{1
TR
|

|

P
%r_._..-r—-‘

gol'estT T
3179.4
'_7

I .

-
=
i
9‘8?‘3% e
3075.5
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6, gnﬁ
7 JV/,A
5
J

Hinh 9-6: Phan lwe dau coc Max & Min cia mong I8i thang
Pmax =4098 < Qtk = 4101kN

P min =1375 > 0 (théa)
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

9.3.2. Kiém tra sirc chiu tai nhom coc

Sure chiu tai nhém coc
Taco: RM™ = nn,R. 4

. mn—1)+(m—1)n

p 90°mn

8= a?‘cmn(g)

Trong do:

d — duong kinh coc

s- khoang céach gitra 2 tam coc

m — sb hang coc

n —s6 coc trong mot hang

Tinh toan dai P72 (Méng MKN1)

6 = arctan(%) = arctan(22) = 18.43
—arcan(s)—arcan(2.4)— :

m=2

2(6—1)+(2-1)6
90%2x%6

n=6=>n=1-1843 = 0.82

R:}’:’im = nnyR.q = 0.82 X 12 x 4101 = 40720kN = N}* = 40610kN (thoa)
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

9.4. KIEM TRA LUN VA ON DPINH DUOI KHOI MONG QUY
UOC:

9.4.1. Xac dinh khdi méng quy wéc:

Tlixeg;
i
Két qua tinh toan g6c ma sét trung binh nhu sau:

Tinh goc ma sat trong trung binh: ¢, =

Bang 9-3: Két qua tinh toan goc ma sat trung binh:

Lop | yIl | oll li IXo y x|
3b 8 16 2.2 | 138.24 19
3 9.2 (2783 | 5.7 256 51.44
4 10.66 | 25.1 | 22.1 | 267.57 235.6
5 10.49 | 19.43 | 5.7 | 203.8 59.8
6 1047 {1925 | 4 201.5 41.88
7 9.62 |20.05| 6,4 192.8 61.536
8 9.79 | 2853 | 15 279.2 14.68
Tong 44,7 | 1539.2 | 484.9
otb 34
Bang 9-4Khoi méng quy wéc
Ki hi¢u Giatri | Ponvi
Lib 44 m
ot 3400 °
aAbien 0.4 m
B1 4.0 m
L1 13.9 m
Bqu 17.1 m
Lqu 27.0 m
Kich thuéc day mong khéi quy wac:
q?tb 34
Lgu=X+2. ZE tan( Lqu=14.?+2x44.7xtan(T)=27(m)
ﬁﬂ b 34
By =Y+2. Zi tan(—~ - ) Bqu=4.8+2x44.?xtan(T)=l7.l(m)
Fpu = Bgy X Ly = 17.1 X 27 = 461.7(m?)
Bqu x [2qu
- i — 2078(m?)
B2qu X Lqu
Wy=——"—= 1316(m3)

Khdi lwong tong trong khdi mong quy uéc:
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

Qqu = Qaar — Qaatvichiemecio + Qeoc.aai = 218246 — 3650 + 8714 = 223310kN
Trong do:

Qaar = Agqu X Z I{,},{_’ = 265.69 x 473 = 218246kN

Quatvichiemeio =T X APZ Ly +¥Vaa: = 12 X 0.5027 X 473 4+ 9.79 x 14.7 X 4.8 X 1.5 = 3650kN
Qeocaai =1 X Ap¥ptLe + Wy = 4 X 0.5027 X 25 X 44.7 + 14.7 X 4.8 X 1.5 X 25 = 8714kN

Bang 9-5: Pic trung cia 6ng khdi quy wéc

Kihiéu | Giatri | Donvi
Wi 2078 m?
Wy 1316 m?
Haqu 45 m
Aqu 462 m?
V4 106 m3

> Hiyi 473 | kN/m?
Qsoil 218246 kN
Qe 3650 kN
Qblye 8714 | kN
Qaqu 223310 kN

9.4.2. Tai trong quy vé khéi méng I6i thang quy wéc

Tai trong quy vé day khoi mong quy wdc bo qua thanh phan luc ngang H theo 2
phuong bai vi lyc ngang nay sé can bang véi &p luc bi dong cia dat nén khong gay ra
moment khi quy luc vé ddy mong

Moy = 1.15

Ngt=Ng; + Qqu

p max,min

Bang 9-6: Tai trong quy vé mong I8i thang khéi quy wéc

Ntc
+

6M{,

+

6Mg,

Fou BiuwLlg L3uBg

Ki hi¢u | Gia tri | Pon vi
Ntqu | 258624 | kN
ZMtcx,qu 36863 kNm
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

Mty | 1144 | KNm

Bang 9-7: Stc chiu tai di nén theo TTGH?2

Kihiéu | Gidtri Pon vi
m1 1.3 -
mz2 1.2 -
Ktc 1.1 -
b 17.1 m
ho 0 m
Y 9.59 KN/m?
Y hxy'n 474 KN/m?
o 25.32 0
cn 11.9 kN/m?
A 0.798 -
B 4.190 -
D 6.743 -
Rt 3116 kN/m?
Bang 9-8: Ung suat day khoi mong 16i thang quy wéc
Ki hiéu Giatri | Ponvi Két ludn
ptth 560 | kN/m? Thoa
P®max 579 | kN/m? Thoa
PCmin 542 | kN/m? Thoa

9.4.3. Kiém tra lin khdi méng quy wéc

Ung suét day khdi mong quy wdc: pig = 560 KN/m?

Ap lyc dat ban dau: Y, y; H;= 473kN/m?

Ap luc gay l0n: py; = pif — X y:H; = 560 — 473 = 87kN /m?

Tinh 1an theo phuong phap téng phan t6; do 1n gisi han : Sgn = 8 cm

Pit nén duoc chia thanh cac 16p dong nhat véi chiéu day thoa diéu kién:
hi < (0.4 + 0.6)B,,

Pé tang do chinh xé&c & day sinh vién chia thanh cac 16p véi chiéu day 0.5 m

Ap luc ban dau (do trong lwong ban than Iép dat gay ra) tai giita I6p dat i

P1i=0yi = 2 YiZi = €y

Ap lyc tai giita I6p dat i sau khi xay mong
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CHUONG 9: MONG CQOC KHOAN NHOI (LOI THANG MAY)

P2i=P1itOg — €2
Vo,’l G-gﬁ:l{oipgi

2 by.dy by.dq (b5 +134+222)
K, = =|arctg + L1
T z (b HF+z2 (BT +22)(1f+22)( (b +If+22

bi= Bqu/2, 1= Lqu/2

Tong do lin duoc xéc dinh theo cong thic
S Z S € — €j4q h
! 1 + e; !

Véi e; 1a hé s6 rdng ng vai cac cap ap luc tac dung 18n nén dat

Bang 9-9: Tinh lIGn mong 16i thang

- m m - - | KN/m? | kN/m? | KN/m? | KN/m? | - - cm
544 | 0.0 [0.000|1.000| 87.5 | 474
-54.9 | -0.5 [ 0.029 | 1.000 | 87.4 | 479 | 476 | 564 |0.380 | 0.368 | 0.43
-55.4 | -1.0 | 0.058 [ 0.999 | 87.4 | 484 | 481 | 569 |0.379 | 0.367 | 0.43
-55.9 | -1.5 | 0.088 | 0.997 | 87.2 | 488 | 486 | 573 |0.379 | 0.367 | 0.43
-56.4 | -2.0 | 0.117 | 0.994 | 86.9 | 493 | 491 | 578 |0.378| 0.366 | 0.43
-56.9 | -2.5 | 0.146 | 0.989 | 86.5 | 498 | 496 | 582 |0.377 | 0.366 | 0.43
-57.4| -3.0 | 0.175|0.981 | 858 | 503 | 500 | 587 |0.377 | 0.365 | 0.42
-57.9| -3.5 | 0.205|0.972 | 85.0 | 508 | 505 | 591 |0.376 | 0.364 | 0.42
-58.4 | -4.0 | 0.234|0.960 | 84.0 | 512 | 510 | 594 |0.375| 0.364 | 0.42
5 |-58.9| -45 0263|0946 | 82.7 | 517 | 515 | 598 |0.480 | 0.468 | 0.40
-59.4 | -5.0 [0.292 | 0.930 | 81.3 | 522 | 520 | 602 |0.479 | 0.468 | 0.39
-59.9 | -5.5 [0.322 | 0912 | 79.8 | 527 | 524 | 605 |0.478 | 0.467 | 0.38
-60.4 | -6.0 [ 0.3510.893 | 78.1 | 532 | 529 | 608 |0.478 | 0.467 | 0.37
-60.9 | -6.5 | 0.380 [ 0.873 | 76.3 | 536 | 534 | 611 |0.477 | 0.466 | 0.36
-61.4 | -7.0 | 0.409 [0.851 | 744 | 541 | 539 | 614 |0.476 | 0.466 | 0.35

Tong 5.67
Nhan xét : Tong do 1Gn S =5.67 cm < Sgh =8 cm
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

9.5. Kiém tra xuyén thiing cia dai:

Truong hop dau coc nam ngoai thdp xuyén thung c6 thé xay ra xuyén thung,
can kiém tra xuyén thung

Truong hop dau coc nam trong thap xuyén thung s& khdng xay ra xuyén thung,
vi vay khong can kiém tra xuyén thang.

Truong hop théap xuyén thung bao pha mét phan dau coc nhu hinh vé bén dudi,
can kiém tra xuyén thung, thap xuyén thung dugc xac dinh tir mép cot di xudng toi
mép coc
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Hinh 9-8:Tinh xuyén thiaing méng 16i thang
Pay thap xuyén thiing bao trum tat ca dau coc.
Khoéng can kiém tra diéu kién xuyén thiing.
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CHUONG 9: MONG CQOC KHOAN NHOI (LOI THANG MAY)

9.6. Tinh toan c6t thép dai coc

Quy trinh tinh toan cét thép dai twong tu dam chiu uén, ly thuyét tinh toan dugc

dé cap trong chuong 4: “Tinh toan cau kién chiu uén”.
Sinh vién st dung két qua noi luc tai chan cong trinh tr ETABS xuét sang
SAFE, sau d6 khai béo cac dic trung va ké céc strip cd bé rong 2.4 mm da phu kin

viing tinh toan. Két qua noi lyc trén dai mong 16i thang nhu sau:

19

1.4919

148

Hinh 9-9: Biéu dé md men cwe dai va cuc tiéu theo phwong X
Sinh vién chon 2 gi4 tri 16n nhat twong Gng trong 2 trudng hop md men cuc tiéu va
cuc dai nhu sau:
+ MXmax = 3922 (kNm).
+ MXmin = -4180 (KNm).
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CHUONG 9: MONG CQOC KHOAN NHOI (LOI THANG MAY)

-6798273
579849

N

-202.802

68227

46
404.5415

0484 170 P48
i
9 -11 14 8@B79

Hinh 9-10: Biéu @6 md men cwe dai va cuc tiéu theo phwong Y

| -138.3164 kN-m

Sinh vién chon 2 gi4 tri 16n nhat twong Gng trong 2 trudng hop md men cuc tiéu va
cuc dai nhu sau:

+ MYmax = 2241 (kNm).

+ MYmin =-1722 (KNm

MXmin | 3483.3 |0.097 | 0.102 | 6888 | 5.1 |32al50| 7003 | 0.52 | dat

MXmax | 3267.5 |0.091|0.096 | 6483 | 4.8 | 32a150 | 7003 | 0.52 | dat
MYmin 1435 0.04 1 0.041 | 2769 |2.05|28a200 | 3077.2 | 0.23 | dat
MYmax | 1867.5 |0.052 | 0.053 | 3579 |2.65|28al150 | 4102.9 | 0.3 | dat
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

9.7. KIEM TRA COC CHIU TAI NGANG
Kiém tra luc cit tong 16n nhét tai chan dai.
Chiéu dai coc: 54.5 (m).

Luc cat Ién nhat tai chan dai:

P56: H' = /(HE)? + (HE)? = \/(807)% + (179)7 = 826.6kN

Luc cit tac dung Ién 1 coc:

tt
_ B _ 8286 _ £1.9kN

n 12

ch

Moment tai chan dai da chuyén thanh lyc doc trong coc, nén coc khéng c6 moment
tac dung. Chi ¢é luc ngang tac dung dau coc (twong tmg day dai).

Theo Phu luc A — TCVN 10304 — 2014, cho phép dung cac chuong trinh may tinh
mo ta tac dung co hoc twong hd gitra dam va nén (dam trén nén dan hoi). Trong do, dat
bao quanh coc dugc xem nhu méi truong dan hoi bién dang tuyén tinh dic trung bang
hé s6 nén Cz, tinh bang kN/m3, ting dan theo chiéu sau. Hé sé nén tinh toan cua dat
trén than coc Cz, dugc xac dinh theo cbng thirc:

C, = kz (KN/m3)

k (KN/m4): 1a hé s6 ty 18, 1y phu thudc vao loai dat bao quanh coc.
z (m): 1a d6 sau tinh tir dai coc dén vi tri dang xét.
Tinh coc chiu tai ngang bang SAP2000, c4c I6p dat dugc thay thé bang 10 xo co do

cing dugc xac dinh theo theo céng thuc (10 xo nua chu vi coc):

kyi = C,A = ~kzDa(*)

A(m): nita chu vi coc.

D (m): 1a duong kinh coc.

a (m): la khoang cach gitra céc 10 xo.

So d6 tinh: miii coc 1a géi ¢b dinh, than coc lién két véi cac 10 xo, lién két dau coc Vi
dai 1a lién két khop.
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Bang 9-10: Cac thong s6 so bd caa dat

%gf Trang thai dat B@rséu : I kNI/<m 4
Cat min cap phéi kém 1an bot, nau
Lép 4 VaNg, XAm nau, mat do chat vira, 13.2-35.3 | 209 | 043 12000
Sét déo lan cat min, xam xanh,
Lép 5| xamvang, trang thai nira cang- 35.3-41 | 5.7 | 0.08 18000
: omg

Lop 6 | > rétfaér?r’]’xt?;;"iﬂgi 23‘:];0 XM 4145 | 4 | -007 | 30000

Lép 7 f;:nd\‘j;’ n'g,”tf;t] gmtﬂ‘éixdaérg éalrr‘]z 45514 | 6.4 | -0.15 | 30000

Lops  Cotminlan Sztébf;gam vang, mat | o1 4613 | 9.9 | 032 | 18000

Lopo| Catmin 'a?hk;f’traﬁ?ai(a”h rang | 613689 | 7.6 18000

Bang 9-11:Hé sé ti 1é k tirng l6p dat bao quanh coc:
Piém | Z a k C: Kzi Pidm | 2 a k C: Kzi
m | m | kN/m* | kKN/m® | kN/m* m | m | kN/m* | kN/m? kN/m)

1 |05 |05 12000 | 6000 | 47124 | 56 |27.6 |05 | 30000 | 828000 |650309.7
5> | 1 |05 12000 | 12000 | 94248 | 57 | 28105 | 30000 | 843000 | 662090.7
3 15 | 05 | 12000 | 18000 | 141372 | 58 |28.6 | 0.5 | 30000 | 858000 |673871.6
4 | 2 |05 12000 | 24000 | 188496 | 59 |29.1 |05 | 30000 | 873000 | 685652.6
B 25 | 05| 12000 | 30000 | 235619 | 60 |29.6 | 0.5 | 30000 | 888000 | 697433.6
6 | 3 |05 12000 | 36000 | 282743 | 61 |30.1] 05 | 30000 | 903000 | 7092145
7 |35 | 05| 12000 | 242000 | 329867 | 62 |30.6 |05 | 30000 | 918000 | 720995.5
8 4 | 05| 12000 | 48000 | 376991 | 63 |31.1|0.5 | 30000 | 933000 | 732776.5
9 | 45 | 05| 12000 | 54000 | 424115 | 64 |316| 05 | 30000 | 948000 | 744557.5
10 | 5 | 05| 12000 | 60000 | 471239 | 65 |32.1|05 | 30000 | 963000 | 756338.4
11 | 55 |05 | 12000 | 66000 | 51836.3 | 66 |32.6 |05 | 30000 | 978000 | 768119.4
12 | 6 |05 | 12000 | 72000 | 565487 | 67 |33.1|05 | 30000 | 993000 | 779900.4
13 | 65 | 05 | 12000 | 78000 | 612611 | 68 |33.6 |05 | 30000 | 1008000 | 791681.3
14 | 7 | 05| 12000 | 84000 | 659734 | 69 |34.1|05 | 30000 | 1023000 | 803462.3
15 | 75 | 05 | 12000 | 90000 | 706858 | 70 |34.6 | 0.5 | 30000 | 1038000 | 815243.3
16 | 8 |05 12000 | 96000 | 753982 | 71 |35.1| 0.5 | 30000 | 1053000 | 827024.3
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17 | 85 | 05| 12000 | 102000 | 801106 | 72 [35.6 [ 0.5 | 30000 | 1068000 | 838805.2
18 9 | 05| 12000 | 108000 | 84823.0 73 |36.1| 0.5 | 30000 | 1083000 | 850586.2
19 | 95 | 0.5 | 12000 | 114000 | 895354 | 74 |36.6 | 0.5 30000 | 1098000 | 862367.2
20 | 10 | 05 | 12000 | 120000 | 942478 | 75 | 37 | 0.4 | 30000 | 1110000 | 871792.0
21 |105| 05 | 12000 | 126000 | 98960.2 76 |37.5| 05| 18000 | 675000 |530143.8
22 | 11 |05 | 12000 | 132000 | 1036726 | 77 | 38 | 0.5 | 18000 | 684000 | 537212.3
23 |115| 05 | 12000 | 138000 | 108384.9 | 78 |38.5| 0.5 | 18000 | 693000 | 544280.9
24 | 12 | 05| 12000 | 144000 | 113097.3 | 79 | 39 | 05| 18000 | 702000 | 551349.5
25 | 12505 | 12000 | 150000 | 117809.7 | 80 |39.5| 0.5 | 18000 | 711000 | 558418.1
26 | 13 | 0.5 | 12000 | 156000 | 122522.1 | 81 | 40 | 0.5 | 18000 | 720000 | 565486.7
27 |135| 05 | 12000 | 162000 | 1272345 | 82 |40.5| 0.5 | 18000 | 729000 | 572555.3
28 | 14 |05 | 12000 | 168000 | 1319469 | 83 | 41 | 0.5 | 18000 | 738000 | 579623.8
29 | 14505 | 12000 | 174000 | 136659.3 | 84 |41.5] 0.5 | 18000 | 747000 | 586692.4
30 | 15 | 05| 12000 | 180000 | 141371.7 | 85 | 42 | 0.5 | 18000 | 756000 | 593761.0
31 |155| 05| 12000 | 186000 | 146084.1 | 86 |42.5| 0.5 | 18000 | 765000 | 600829.6
32 | 16 | 0.5 | 12000 | 192000 | 150796.4 | 87 | 43 | 0.5 | 18000 | 774000 | 607898.2
33 |165| 0.5 | 12000 | 198000 | 155508.8 | 88 |43.5| 0.5 | 18000 | 783000 | 614966.8
34 | 17 | 05| 12000 | 204000 | 160221.2 | 89 | 44 | 0.5 | 18000 | 792000 | 622035.3
35 [17.5| 05 | 12000 | 210000 | 164933.6 | 90 |44.5 0.5 | 18000 | 801000 | 629103.9
36 18 | 05 | 12000 | 216000 | 169646.0 | 91 45 | 0.5 | 18000 | 810000 | 636172.5
37 |185| 05 | 12000 | 222000 | 174358.4 | 92 | 455 0.5 | 18000 | 819000 | 643241.1
38 | 19 | 0.5 | 12000 | 228000 | 179070.8 | 93 | 46 | 0.5 | 18000 | 828000 | 650309.7
39 [1951| 05 | 12000 | 234000 | 1837832 | 94 |46.5| 05 | 18000 | 837000 | 657378.3
40 | 20 | 05| 12000 | 240000 | 1884956 | 95 | 47 | 0.5 | 18000 | 846000 | 664446.8
41 |205| 05| 12000 | 246000 | 193207.9 | 96 |47.5] 05| 18000 | 855000 | 671515.4
42 20904 | 12000 | 250800 | 196977.9 | 97 | 48 | 0.5 | 18000 | 864000 | 678584.0
43 |21.4| 05| 18000 | 385200 | 302535.4 | 98 |48.5] 0.5 | 18000 | 873000 | 685652.6
44 21905 | 18000 | 394200 | 309604.0 | 99 | 49 | 0.5 | 18000 | 882000 | 692721.2
45 |22.4| 05| 18000 | 403200 | 316672.5 | 100 | 495 | 0.5 | 18000 | 891000 | 699789.8
46 |22.9| 05| 18000 | 412200 | 323741.1 | 101 | 50 | 0.5 | 18000 | 900000 | 706853.3
47 1234 05 | 18000 | 421200 | 330809.7 | 102 |50.5 | 0.5 | 18000 | 909000 |713926.9
48 |23.9] 05| 18000 | 430200 | 337878.3 | 103 | 51 | 0.5 | 18000 | 918000 | 720995.5
49 |24.4 |05 | 18000 | 439200 | 344946.9 | 104 | 5151 0.5 | 18000 | 927000 | 728064.1
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50 |24.9| 05 | 18000 | 448200 | 3520155 | 105 | 52 | 0.5 | 18000 | 936000 | 735132.7

51 |254| 05 | 18000 | 457200 | 359084.0 | 106 | 525 | 0.5 | 18000 | 945000 | 742201.3

52 | 259 05| 18000 | 466200 | 366152.6 | 107 | 53 | 0.5 | 18000 | 954000 | 749269.8

53 [26.4| 05 | 18000 | 475200 | 373221.2 | 108 | 53.5| 0.5 | 18000 | 963000 | 756338.4

54 |26.6| 0.2 | 18000 | 478800 | 376048.6 | 109 | 54 | 0.5 | 18000 | 972000 | 763407.0

55 |27.1|05 | 30000 | 813000 | 638528.7 | 110 |54.5| 0.5 | 18000 | 981000 | 770475.6
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

Pt Obi 1
Pt Elrn: 1
U1 = .0005
z=10

{ U3 =- 00007273
f R1=10

f R2 = .00008
| Ra= 0

T

I

3 :I'.T.TJ’J’{J'____.—._.._.T.TJ’:':.T._._._._.._.._.._J'Jj____..._JT.I'.._.._._r.TI.T._::.._..___.._.._T.._.._.TI.T.._:.._.._..___._.TI;’:I'.T.T.T____._.._.._._._.T.TJ’;
'ff.’.’f.{""'ff{"""""f‘|’”"H""'f.’.’"""""'ffu’"""""HH""""""

.

B

Hinh 9-11: M6 hinh coc trong SAP va két qua momen, luc cit:
Kiém tra chuyén vi ngang dau coc:
L 54500

4x = 0.50mm) < 7500 = T500

= 54.5(mm).

K&t luan: Chuyén vi ngang dau coc thoa diéu kién quy dinh.
Kiém tra kha niang chiju cit cua coc:
Luc cit 16n nhét trong dai: Qmax= 61.9 (kN).

Kha niang chiu cat cia bé téng:
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Quo = @p3(1+ @ + @f)RpeAp,

2

=06XxX(1+0+0)x1200 x ™ X

= 625.4(kN).

= Qmax < Qbo

Két luan: Bé tong du kha nang chiu cat.

Diéu kién 6n dinh nén dat xung quanh coc khi c6 ap luc ngang do coc tac dong co
dang sau (Muc A7 TCVN 10304 - 2014):

4 .
g, < o] = T}mzm(ffz tan@; +&cy)

Vi tri ¢6 a,16n nhat 1a z= -14.4m so v&i mat dat ty nhién (o 16p dat s6 3) véi:

o Qmax 619
Ay 05xlxmw

Ung suat hitu hiéu theo phuong thang dimg trong dat tai do sau -14.4m:

= 39.4 (kN/m?)

0,=y'Xz2=17X8+3.6X533+ 22X 8.9+57x8.4+1.2x898=111.66(kN/m?).
Luc dinh: c= 9.6 (kN/m?) va géc ma sat ¢ = 23°30".

Coc khoan nhoi c6 & = 0.6van, = 1.

Hé s6 ké dén tinh tai va tong trong luong:
M.+ M,
- 2.5M.+ M,
M. (kNm): 1a moment do tai trong ngoai thuong xuyeén, tinh toan & tiét dién mong tai
Murc miii cocC.
Mt (KNm): 1a moment do tai trong tam thoi.
Sinh vién tinh gan dung 1ay Mc= 0.7M, M= 0.3M thé vao cong thuc trén duoc n, = 0.5.

N2

[6,] =1 % 0.5 x x (111.66 x tan(23°30") + 0.6 X 9.6) = 118.45(kN /m?).

cos( 23°30")
= [o,] = o, = 39.4(kN/m?).
Két luan: Thoa diéu kién 6n dinh nén dét xung quanh coc.
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CHUONG 9: MONG COC KHOAN NHOI (LOI THANG MAY)

9.8. KIEM TRA COC CHIU UON NEN

Coc trong dai mong vira chiu momen vira chiu luc doc vi vay coc lam viéc
gidng cau kién chiu nén léch tam, sinh vién chon phuong phap sir dung biéu do tuong
tac cua cot tron dé kiém tra kha niang chiu lyc cua coc.

Momen cuc dai trong coc la Mmax= 135.76 KNm ng vai gia tri Nmax= 4852.67

KN.
Ta kiém tra kha ning chiu luc cta coc tng véi truong hop nay.
Céc phuong trinh can bang ¢ TTGH:

112
M = Ne =— §bebArsin3 @+ AgR. 1sing + R,z | +
T

1
N=— [}"bRbAqo —0.5sin2 @ + Jﬁ)sa:“:]-stqf9 o RsAstqpl]
T

Vb = Yeb X ¥op = 0.85 % 0.8 = 0.68.
r=0.5D; ra= 0.5D,= r — a: 1a ban kinh cua tiét dién va cua vong cdt thép.
A= 7rr2; 13 dién tich tiét dién.
Zs: 1a khoang céch tir trong tam cot thép chiu kéo (phan thép nam trong cung 2¢,) dén
trong tam tiét dien. Xac dinh Zs, @, theo céc cong thic thyc nghiém.
Pt . = %z
Khi ¢, = 0.15 thi x4c dinh Zs, ¢, nhu sau:
(Pl = (Psﬂ-
P = Wy — Wy Sc
Z,=(0.2+1.38)r, <,
Osp
R
nr: 1a hé sb, l1ay bang 1 di véi thép co gisi han chay thuc té, 1ay bang 1.1 d6i vai thép
6 gidi han chay quy udéc.
a.,: 12 tng suét trudce trong cot thép. Véi bé tong cot thép thuong lay ., = 0.

Wy = Ny —

W, = w,0,.
5, = 1.5+ 0.0006R. (vVéi Rs tinh bang MPa).
Khi ¢, < 0thi ldy ¢, = w, = w, = 0.
Khi &, < 0.15thi lay . = 0.15dé xac dinh Zs, ¢, nhu trén.

Ta cho gthay dbi trong khoang tir 0 < ¢ < 27, (g véi mdi gi tri ¢ tim duoc 2 gia
tri M va N tir cac cdng thirc trén, tir d6 ta xdy dung duoc 1 biéu db té hién kha ning
chiu lyc cua tiét dién.

VO QUOC KHANG - 15149022 172|175
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Bang 9-12: Théng sb so bd coc dai PLT

D 0.8 m Ast 4988 mm?
0.05 m Rb 17 MPa

r 0.4 m ¥b 0.68

Ia 0.35 m Rs= Rsc 365 MPa

A 0.5 m?

Bang 9-13: Tinh toan Mgn va Ngn dai PLT

(0] E_, 01 2 st Qs P1 Zs (IL\I/I\IE:"?\) (l?l(?\hl)
0 0.00| 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 | 140 -1277
0.126 | 0.04 | 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 | 218 -1203
0.251 [0.08| 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 | 313 -1097
0.377 |0.12| 1 |1.719|0.74215 | 0.74215 | 2.33153 | 0.17775 | 443 -928
0.503 |0.16 | 1 |1.719|0.72477 | 0.72477 | 2.27694 | 0.18366 | 610 -641
0.628 | 0.20| 1 |1.719|0.65637 | 0.65637 | 2.06206 | 0.20694 | 800 -158
0.754 | 0.24| 1 |1.719|0.58743 | 0.58743 | 1.84547 | 0.2304 | 1026 449
0.88 |0.28| 1 |1.719|0.51849 | 0.51849 | 1.62887 | 0.25387 | 1273 1186
1.005 |0.32| 1 |1.719 | 0.45009 | 0.45009 | 1.414 |0.27714| 1523 2052
1131 |0.36| 1 |1.719|0.38115 | 0.38115 | 1.1974 | 0.3006 | 1753 3036
1.257 | 0.40| 1 |1.719| 0.3122 | 0.3122 | 0.98081 | 0.32407 | 1940 4121
1.382 | 0.44| 1 |1.719| 0.2438 | 0.2438 | 0.76593 | 0.34734 | 2063 5283
1.508 | 0.48 | 1 |1.719|0.17486 | 0.17486 | 0.54934 | 0.37081 | 2106 6493
1.634 | 0.52| 1 |1.719 | 0.10592 | 0.10592 | 0.33275 | 0.39427 | 2061 7719
1.759 | 056 | 1 |1.719 | 0.03752 | 0.03752 | 0.11787 | 0.41755 | 1928 8929
1885 |0.60| 1 |1.719 | -0.0314 0 0 0.44101 1716 10089
2.011 | 064 | 1 |1.719 | -0.1004 0 0 0.46447 | 1503 11061
2136 |0.68| 1 |1.719 | -0.1688 0 0 0.48775 | 1254 11931
2262 | 0.72| 1 |1.719 | -0.2377 0 0 0.51121 | 991 12683
2.388 |0.76 | 1 |1.719 | -0.3067 0 0 0.53467 | 738 13307
2513 |0.80| 1 |1.719 | -0.3751 0 0 0.55795 | 513 13801
2639 |0.84| 1 |1.719| -0.444 0 0 0.58141 | 330 14170
2765 | 0.88| 1 |1.719 | -0.5129 0 0 0.60487 | 193 14428
289 |092| 1 |1.719]| -0.5813 0 0 0.62815 | 100 14597
3.016 |096| 1 |1.719 | -0.6503 0 0 0.65161 41 14703
3142 |1.00| 1 |1.719 | -0.7192 0 0 0.67508 0 14777
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Biéu dd tuong tac
16000
14000
12000
10000
8000
6000
4000
2000
0
0 500 1000 1500 2000 2500
Biéu do tuong tac 156i thang may
Gia tri noi luc (Nmax; Mmax)= (4852.67 kN; 135.76 KNm) nam trong biéu d tuong tac.

Két luan: Tiét dién coc thoa yéu cau chiu luc.
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PO AN TOT NGHIEP — SACOMREAL (HOANG HOA THAM)

TAI LIEU THAM KHAO
Nguyén Dinh Cdng, Tinh toan thuc hanh cdu kién bé tong cot thép, Nha xuat ban
Xay dung Ha Noi, 2009.
Nguyén Pinh Céng, Tinh toan tiét dién cét bé tong cot thép, Nha xuit ban Xay
dung Ha Noi, 2006.

V6 Ba Tam, Két cau bé tong cot thép (tdp 1, 2, 3), Nha xuat ban Pai hoc Québc
gia TP Ho Chi Minh.

V& Ba Tam, Nha cao tang bé tdng cot thép, Nha xuat ban Pai hoc Qudc gia TP
Ho Chi Minh.

Chau Ngoc An, Co hoc dat, Nha xuat ban Dai hoc Quéc gia TP H6 Chi Minh.
Chau Ngoc An, Nén mdng, Nha xuat ban Pai hoc Qudc gia TP H6 Chi Minh.

V6 Phan (cha bién), Cdc phirong phdp khao sat hién trieong va thi nghiém dat
trong phong, Nha xuét ban Pai hoc Quéc gia Tp H6 Chi Minh.

V& Phéan, Hoang Thé Thao, Phan tich va tinh toan méng coc, Nha Xuat ban Pai
hoc Quéc gia Thanh phé H& Chi Minh, 2012.

Cau tgo bé tong cot thép, Nha xuat ban Xay Dung.

ETABS 2015 Manuals - Shear Wall Design — Eurocode 2 — 2004.

PGS.TS. Nguyén Minh Long, Bai gidng Két cdu bé tong cot thép 2 (cau kién nha
cua).

PGS.TS. Nguyén Minh Long, Bai giang Tinh toan véach cizng BTCT.

Huynh Quéc Hung, Gio trinh Két cdu nha cao tang bétdng cot thép

TS. Nguyén Pai Minh, Phicong phdp phé phan ing nhiéu dang dao déng va tinh
to4n nha cao tang chju dng ddt theo TCXDVN 375:2006

KS. L& Xuan Tung, Tinh tdi trong dong dat theo TCXDVN 375:2006 bang

phirong phép phan tich phé phdn ing

Nguyén Vinh Sang, Tinh todn dg vong va vét nit san theo tiéu chuan Viét Nam
so sanh véi phan mém SAFE

Va cac tiéu chuan xay dung Viét Nam
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