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LOI CAM ON

Déi voi mbi sinh vién nganh Xay dung, luan vin t6t nghiép chinh 13 cong viéc két thuc qua
trinh hoc tap ¢ truong dai hoc, déng thdi mé ra trude mat mdi ngudi mdt hudng di madi vao
cudc sdng thuc té trong twong lai. Thong qua qua trinh lam lun vin d3 tao diéu kién dé
em tong hop, hé thong lai nhiing kién thire da duge hoc, dong thoi thu thap bd sung thém
nhig kién thirc méi ma minh con thiéu sot, rén luyén kha nang tinh toan va giai quyét cac
véan dé c6 thé phat sinh trong thuc té.
Trong subt khoang thoi gian thyc hién luan van cua minh, em da nhan duogc rat nhiéu sy
chi dan, giup d& tan tinh ctia Thady Nguyén Thanh Tu cing v&i quy Thay Co bo mén khoa
Xay dyng. Em xin giri 16i cam on chan thanh, sau sic nhat ciia minh dén quy thay co.
Nhing kién thirc va kinh nghiém ma cac thay c6 da truyén dat cho em 1a nén tang, chia
khoa dé em c6 thé hoan thanh luan vin tot nghiép nay.
Mic du dé cb ging hét stre nhung do kién thirc va kinh nghiém con han ché, do d6 luan
van tot nghiép ctia em kho tranh khoi nhiing thiéu sot, kinh mong nhan dugc sy chi dan
ctia quy Thay C6 dé em ciing cd, hoan hién kién thirc cia minh hon.
Cubi cling, em xin chiic quy Thay C6 thanh cong va ludn ddi dao sirc khoe dé co thé tiép
tuc sy nghiép truyén dat kién thie cho thé hé sau.
Em xin chan thanh cam on.

TP.HCM, thang 01 nam 2020

Sinh vién thyuc hién

NGUYEN LE CUONG
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CHUONG 1: TONG QUAN GIAI PHAP KIEN TRUC

1.1. GIOI THIEU VE CONG TRINH
1.1.1. Muc dich sir dung cong trinh

Trude thyuc trang dan s6 phat trién nhanh nén nhu cdu mua dét xy dung nha ngay cang
nhiéu trong khi d6 quy dét ctia Thanh phd thi c¢6 han, chinh vi vy ma gia dat ngay cang
leo thang khién cho nhiéu ngudi dan khong du kha ning mua dat xay dung. Dé giai quyét
véan dé cép thiét nay giai phap xdy dung cic chung cu cao tdng va phat trién quy hoach khu
dan cu ra cac quan, khu vuc ngoai 6 Thanh phd 13 hop 1y nhét.

Chinh vi thé, cong trinh chung cu duoc thiét ké va x4y dung nhiam gdp phan giai quyét
cac muc tiéu trén,1a mot khu nha cao tang hién dai, ddy du tién nghi, canh quan dep, thich
hop cho sinh sdng, gidi tri va lam viéc, mot chung cu cao tang duoc thiét ké va thi cong
xdy dung véi chat luong cao, day du tién nghi dé phuc vu cho nhu cau séng ciia nguoi dan.

1.1.2. Vi tri cong trinh

Cong trinh toa lac tai Tan Phi, nam trén truc dudng giao thong chinh nén thuan loi cho
viéc cung cp vt tu va giao théng ngoai cong trinh. Hé théng cip dién, cip nudc trong khu
vuc dd hoan thién dap tng tot cac yéu cau cho cong tac xay dung.Khu dit xay dung cong
trinh bang phing khong c6 cong trinh ngam bén dudi dat nén rat thuan loi cho cong viée
thi cong va bé tri tong binh do.

1.1.3. Quy md cdng trinh

1.1.3.1. Loai cong trinh

Cong trinh dan dung cép 2 (5000m? < Sgan < 10000m? hodc 8 < s6 tng <20)

1.1.3.2. S6 tang

Cong trinh c6: 1 tang ham, 17 ting noi.

1.1.3.3. Cao d¢

Cao d6 chuin duge chon tai nén tﬁng trét : +0.00 m
Cao d6 MPTN so véi cao do nén téng trét : -1.500 m
Cao do mat téng ham so véi cao dd nén tﬁng trét : -3.500 m
Cao d6 san mai so voi cao dd nén téng trét : +60.000 m

Cao d¢ dinh cong trinh so véi cao do nén téng trét : +61.500 m

1.1.3.4. Dién tich xay dung

Cong trinh chung cu xay dung véi dién tich mat bang : 48.00 x 31.00 m?
1.1.4. Cong nang cong trinh

Tang hAm : Sir dung cho viéc bd tri cac phong k¥ thuat va dd xe.

Tang trét  : Khu thuong mai

Tﬁng 1-16 : B& tri cac can hd phuc vu cho nhu ciu &, va sinh hoat riéng.
Tangmai : BO tri cac khoi k thuat va san thuong
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MAT BANG TANG PIEN HINH

Ti L& 1/100

Hinh 1.3: Mit bang tang dién hinh




1.2. GIAI PHAP KIEN TRUC CONG TRINH
1.2.1. Giai phap mit bing

Mit bang c6 dang hinh chit nhat véi dién tich khu dét 1a 70x48 (m).

Téng hdm nam & cao d6 -3.50 m, duoc bd tri 2 ram doc tir mat dat dén nén tﬁng ham (do
dbc i=20%), 1 16i danh cho xe di vao va 1 16i danh cho xe di ra. Vi cong nang chinh cta
cong trinh 1a cho thué can ho nén tﬁng ham ph?m 16n dién tich dung cho vi¢c dé xe di lai,
bb tri rédnh thoat nudc va cac phong ki thuat hop li, tao khong gian thoang mat nhat co thé
cho tang him. Hé théng cau thang bo va thang may bd tri sao cho ngudi sir dung d& dang
nhin thay khi di vao ting ham.

Tﬁng trét dugc coi nhu khu sinh hoat chung cua toan khdi nha, dugc trang tri dep mat.
Phong quén 1i cao dc duoc bd tri ¢ vi tri khach co thé dé dang lién lac.

Tang 1 dén 16, ddy 1a mit bang cho thiy rd nhit chirc ning cua khdi nha, cac cin ho
dugc bd tri hop li bao quanh khu giao théng chinh 1a thang may va cau thang bo. O mdi
téng ¢6 bd tri khu dung rac sinh hoat va khu k¥ thuat dién.

Tang mai c¢6 bd tri 2 bé nude phuc vu cho nhu cau sir dung nude trong cong trinh.

1.2.2. Giai phap mit ding

Str dung, khai théc triét dé nét hién dai voi cira kinh 16m, tuong ngoai dugc hoan thién
bang son nudc.

Vi nhitng nét ngang va thang dtng tao nén sy bé thé viing vang cho cong trinh, hon
nita két hop véi viée sir dung cac vat 1iéu mdi cho mat dung cong trinh nhu d4 Granite
cung véi nhitng mang kiéng day mau xanh tao vé sang trong cho mot cong trinh kién truc.

1.2.3. Giai phap giao thong trong cong trinh

1.2.3.1. Giao thong dirng

Giao thong dung lién hé giita cac tang thong qua hé théng gdm 3 thang may va 1 cau
thang bd hanh nham lién hé giao thong theo phuwong dung va thoat hiém khi co sy 6.

Phan dién tich cau thang b duoc thiét ké dam bao yéu cau thoat nguoi nhanh, an toan
khi c6 su ¢ xay ra. Thang may nay duoc dit ¢ vi tri trung tim, nhdm dam bao khoang
cach xa nhat dén thang méy < 30m dé giai quyét viéc di lai hang ngay cho moi ngudi va
khoang cach an toan dé c6 thé thoat nguodi nhanh nhat khi xay ra su c6.

1.2.3.2. Giao thong ngang

Giai phap luu thong theo phuong ngang trong mdi tang 1a hé thong hanh lang giita bao
quanh khu vuc thang dng nam giita mat bang ting, dam bao luu théng ngin gon, tién loi
dén ting can ho.

1.3. GIAI PHAP KET CAU CUA KIEN TRUC

Hé két cau cua cong trinh 1a hé két cau khung BTCT toan khi.

Céu thang va bé nudc mai bang bé tong cdt thép.

Tuong bao che day 200mm, tuong ngan day 100mm.

Phuong 4n mong dung phuong an mong coc.



1.4. CAC GIAI PHAP KY THUAT KHAC
1.4.1. Hé thong dién

Cong trinh st dung dién dugc cung cap tir hai ngudn: ludi dién Thanh Phé va may phat
dién riéng Toan bo dudng day dién duoc di ngdm (duoc tién hanh lap dat dong thoi khi thi
cong). Hé thong cap dién chinh di trong cac hop ki thuat dit ngdm trong tuong va phai bao
dam an toan khong di qua cac khu vuc am uét, tao diéu kién dé dang khi can sita chita.

1.4.2. Hé thong cip thoat nwéc

Ngudn nudce cip duge chon dung 1a ngudn nude chung cho ca thanh phd qua tinh toan
dam bao dap tmg nhu ciu sir dung nudc va viéc dam bao vé sinh ngudn nude.

Ngoai ra, nude sinh hoat va chita chay con duoc duge dua vao cong trinh bang hé thong
bom déy 1én 2 bé chira tao ap. Dung tich bé chira dugc thiét két trén co sé sd lugng nguoi
su dung va lugng nudce du trir khi Xéy ra sy cd mat dién va chita chay

Thoét nudc mua: Nude mua trén mai duoc thoat xudng dudi thong qua hé thong dng
nhua dit tai nhitng vi tri thu nuwéc mai nhiéu nhat. Tir hé théng dng din chay xubng rinh
thu nudc mua quanh nha dén hé théng thoat nuéc chung cua thanh phd.

Thoat nuédc thai sinh hoat: Nudc thai khu vé sinh duge dan Xuéng bé tu hoai 1am sach
sau d6 dan vao hé thdng thoat nude chung cua thanh phd. Pudng dng dan phai kin, khong
do ri, dam bao d¢ doc khi thoat nudc.

1.4.3. H¢ thong thong gié

Giai phap thong gi6 nhan tao (nho hé théng may diéu hoa nhiét dd) duoc uu tién st
dung vi van d& 6 nhiém khong khi cua toan khu vuc.

Vé quy hoach: xung quanh céng trinh trong hé thong ciy xanh dé dan gié, che ning,
chin bui, diéu hoa khong khi. Tao nén moi truong trong sach thoat mat.

V& thiét ké: Cac phong ¢ trong cong trinh duoc thiét ké hé thong cira so, cira di, 6
thoang, tao nén su luu thong khong khi trong va ngoai cong trinh. Pam bao mdi truong
khong khi thoai mai, trong sach

1.4.4. H¢ thong chiéu sang

Két hop anh sang tu nhién va chiéu sang nhén tao.

Chiéu sang tu nhién: Cac phong déu c6 hé théng cira dé tiép nhan anh sang tir bén ngoai
két hop cung 4nh sang nhéan tao dam bao du 4nh sang trong phong.

Chiéu sang nhan tao: Pugc tao ra tr h¢ théng dién chiéu sang theo tiéu chuan Viét Nam
vé thiét két dién chiéu sang trong cong trinh dan dung.

1.4.5. H¢ thong phong chay chira chay

Tai mdi tang va tai nut giao thong gitta hanh lang va cau thang. Thiét két dit hé théng
hop hong cira hoa duoc ndi voi ngudn nudce chita chay. Mdi ting déu duoc dit bién chi dan
vé phong va chita chay. Pat mdi ting 4 binh ctru hoa CO2MFZ4 (4kg) chia 1am 2 hop dat
hai bén khu phong 6.



1.4.6. Hé thong chong sét
Chon str dung hé thdng thu sét chu dong qua cau Dynasphire dugc thiét 14p ¢ ting mai
va hé thong day nbi dit bang dong duoc thiét ké dé tdi thiéu héa nguy co bi sét danh.
1.4.7. Hé thong thoat rac
Tai mdi tang c6 cac khu chira réc riéng, roi tir d6 chuyén dén cac xe d6 rac cua thanh
phé. Gian rac duoc thiét ké kin dao va xir 1i ki ludng dé tranh tinh trang bdc mui giy 6
nhiém méi trudng.



CHUONG 2: LUA CHON GIAI PHAP KET CAU

2.1. GIAI PHAP KET CAU PHAN THAN
2.1.1. Giai phap két ciu theo phwong dirng

Hé két cau chiu luc thang ding c6 vai trd quan trong dbi voi két cdu nha nhiéu tang vi:

+ Cung véi dam, san, tao thanh hé khung cung, nang do cac phén khong chiu lyc cua
cong trinh, tao nén khong gian bén trong dap tmg nhu cau st dung.

+ Tiép nhan tai trong tir san — dam dé truyén xubéng moéng, xudng nén dat.

+ Tiép nhan tai trong ngang tac dung 1én cong trinh (phan phdi giira cac cot, vach va
truyén xudng mong).

+ Két cAu chiu lyc theo phuong thang dimg con ¢ vai tro rat quan trong trong viéc gitt
6n dinh téng thé cong trinh, han ché dao dong, han ché gia tdc dinh va chuyén vi dinh.

Hé két cau chiju luc theo phuong ding bao g@)m cac loai sau :

+ Hé két cAu co ban: Két cAu khung, két cu tuong chiu lue, két cau 16 cung, két cu
ong.

+ Heé két cau hdn hop: Két cau khung-giang (két cau khung-vach), két cdu dng 161 va két
céu dng td hop.

+ Hé két cAu dic biét: Hé két cdu co téng cing, hé két cAu c6 dam truyén, két cAu c6 hé
giang lién tang va két cdu co khung ghép.

M3di loai két cAu déu ¢ nhitng wu diém, nhugc diém riéng, phit hop véi timg cong trinh
c6 quy mo va yéu cau thiét ké khac nhau. Do do, viéc lua chon giai phap két cu phai duogc
can nhic k¥ ludng, pht hop voi timg cong trinh cu thé, dam bao hiéu qua kinh té - k§y
thuat.

+ Hé két cau khung c6 wu diém 1a ¢6 kha ning tao ra nhitng khong gian 16n, linh hoat,
¢6 so d0 1am viéc 16 rang. Tuy nhién, hé két cdu nay c6 kha nang chiu tai trong ngang kém
(khi cong trinh c6 chiu cao 16n, hay ndm trong ving cé cip dong dat 1on). Hé két ciu nay
dugc sir dung tot cho cong trinh ¢é chiéu cao dén 20 ting d6i v6i cong trinh ndm trong
ving tinh toan chdng dong dat dudi cdp 7, 15 tang cho cong trinh nam trong ving tinh toan
chéng dong dét cép 8, va 10 tang cho cong trinh nam trong viing tinh toan chdng dong dat
cap 9.

+ Hé két cAu khung — vach, khung — 15i chiém uu thé trong thiét ké nha cao ting do kha
ning chiu tai trong ngang kha t6t. Tuy nhién, hé két cau nay doi hoi tiéu ton vat liéu nhidu
hon va thi cng phtrc tap hon ddi véi cong trinh sir dung hé khung.

+ Hé két cAu dng t6 hop thich hop cho cong trinh siéu cao tang do kha nang lam viéc
dong déu ciia két cdu va chdng chiu tai trong ngang rat 16n.

=> Cin ¢t vao quy mo cong trinh (17 tang ndi + 1 ham), ti s6 L/B =36/31 =1.16 <6, ti
s B/H= 36/61.5= 0.58 < 5, dia diém x4y dung tai Quan Tan Phu (tra ctru QCXDVN
02:2008/BXD va TCVN 198:1997) noi chiu dong dat cip 7 theo thang MSK-64 va ap luc
gi6 W, = 83kG/m? . Sinh vién sir dung hé chiu luc khung—vach hon hgp lam hé két cau
chiu lyc theo phuong dimg cho cong trinh.



2.1.2. Giai phap két ciu theo phwong ngang
e BG tri hé chiu luc can wu tién nhitng nguyén tic sau:

Pon gian, rd rang: Nguyén tic nay dam bao cho cong trinh hay két ciu c6 do tin cay
kiém soat dugc. Thong thuong két cau thuan khung s& ¢ do tin cay dé kiém soat hon so
v6i hé két cdu vach va khung vach. .. 13 loai két cdu nhay cam vdi bién dang.

Truyén Iye theo con dwong ngin nhit: Nguyén tic nay dam bao cho két cau lam viéc
hop li, kinh té. Dbi véi két cdu bé tong cdt thép can uu tién cho nhiing két ciu chiu nén,
tranh nhitng két cau chiu kéo, tao kha ning chuyén doi luc uén trong khung thanh lyc doc.

e Céc loai két ciu san dang duoc sir dung rong réi hién nay gom:

H¢ san swon

Céu tao bao gé)m hé dam va ban san.

Uu diém: Tinh toan don gian, duoc sir dung phd bién & nudc ta voi cong nghé thi cong
phong pht nén thuén tién cho vi¢c lya chon cong nghé thi cong.

Nhuoe diém: Chiéu cao dam va do vong cua ban san rat 16n khi vuot khau d6 16m, dan
dén chiéu cao ting cuia cong trinh 16n. Khong tiét kiém khong gian sir dung.

San khong dim

Céu tao gé)m cac ban keé truc tiép Ién cot.

Uu diém: Chiéu cao két cu nho nén giam dugc chiéu cao cong trinh. Tiét kiém duogc
khong gian sir dung. D& phan chia khong gian. Viéc thi cong phwrong 4n nay nhanh hon so
v6i phurong 4n san dam boi khong phai mat cong gia cong cbp pha, cbt thép dam, cdt thép
duoc dat twong ddi dinh hinh va don gian. Viéc lép dung van khudn va cép pha cling don
gian.

Nhuoc diém: Trong phuong 4n nay cac cot khong dugce lién két voi nhau dé tao thanh
khung do d6 d6 cung nhé hon so véi phuong 4n san dam, do vay kha nang chiu lyc theo
phuong ngang phuong 4n nay kém hon phuong 4n san dam, chinh vi vy tai trong ngang
héau hét do véch chiu va tai trong dimg do cdt va vach chiu. San phai co6 chiéu day 16n dé
dam bao kha nang chiu udn va chéng choc thung do d6 khdi lwong san ting.

San khong dim tng luc trude

CAu tao gom cac ban ke truc tiép 1én cot. Cot thép dugc tng luc trude.

Uu diém: Giam chiéu day, d6 vong san. Giam duoc chiéu cao cong trinh. Tiét kiém
duoc khong gian sir dung. Phan chia khdng gian cac khu chire ning dé dang

Nhurge diém: Tinh toan phuc tap. Thi cong doi hoi thiét bi chuyén dung.

Tam panel ldp ghép

Céu tao gdbm nhitng tdm panel dugc san xuat trong nha may. C4c tim nay duoc van
chuyén ra cong truong va lip dung, sau do6 rai cbt thép va do bé tong bu.

Uu diém: Kha ning vuot nhip 16n, thoi gian thi céng nhanh, tiét kiém vat liéu.

Nhurge diém: Kich thudc cau kién 16n, quy trinh tinh toan phuc tap.



San bé téng BubbleDeck

Ban san bé tdng BubbleDeck phang, khdng dam, lién két truc tiép véi hé cot, vach chiu
luc, st dung qua bong nhua tai ché dé thay thé phan bé tdng khdng hoic it tham gia chiu
luc ¢ thé gitra ban san.

Uu diém: Tao tinh linh hoat cao trong thiét ké, ¢ kha nang thich nghi véi nhiéu loai
mit bang. Tao khdng gian rong cho thiét ké noi that. Tang khoang cach ludi cot va kha
nang vuot nhip, ¢d thé 18n t6i 15m ma khéng can tng suit trude, giam hé tudng, vach chiu
luc. Giam thoi gian thi cdng va cac chi phi dich vu kém theo.

Nhuroe diém: Day 1a cong nghé mai vao Viét Nam nén ly thuyét tinh toan chwa duoc
phd bién. Kha ning chiu cat, chiu ubn giam so vai san bé téng cét thép thong thuong cling
do day.

2.2. GIAI PHAP KET CAU NEN MONG

Thong thuong, phin méng nha cao tang phai chiu mot luc nén 16n, vi thé cc giai phap
mong dugc dé xuat gom:

Dung giai phap mong sau théng thudng: méng coc ép, coc khoan nhdi, coc bé tong ly
tam ULT, mong coc barrettes....

Dung giai phap mong bé hodc mong bang trén nén coc.

Vé6i quy mo cong trinh trong pham vi d6 an va diéu kién dia chat khu vuc xay dung nén
sinh vién dé xuat phuong 4n mong: méng coc khoan nhdi.

2.3. GIAI PHAP VAT LIEU

Vit liéu xay dung can co cuong do cao, trong luong nho, chéng chay tdt.

Vat liéu ¢6 tinh bién dang cao: bién dang cao c6 thé bod sung cho tinh nang chiu luc
thap.

Vit lidu c6 tinh thoai bién thap: c6 tac dung tot khi chiu tic dung cia tai trong lap lai
(d6ng dat, gi6 bao).

Vit lidu c6 tinh lién khdi cao: c6 tac dung trong trudng hop c6 tinh chat 1ap lai, khong
bi tach ro1 cac bd phan cong trinh va c6 gia thanh hop ly.

Trong linh vuc x4y dung cong trinh hién nay chil yéu sir dung vét liéu thép hodc bé tong
ot thép vai cac loi thé nhu dé ché tao, ngudn cung cip doi dao. Ngoai ra con ¢o céc loai
vat li¢u khac dugc sir dung nhu vt liéu lién hop thép — bé tong (composite), hop kim
nhe... Tuy nhién cac loai vat li¢u mdi nay chua dugce st dung nhiéu do cong nghé ché tao
con méi, gia thanh twong ddi cao.

Do d6, sinh vién lya chon vat liéu x4y dung cong trinh 13 bé tong cbt thép.
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Bang 2.1: Bé tong st dung

STT Cép do bén Két céu sir dung
, ‘ Nén tang trét, cau thang, lanh to, t
|| B tong cép do bén B30: Ry = 17 Mpa; m‘z; a‘;ﬁ,m : Cf‘? df;;lg’ an béo’ i
ong, cOt, dam, san
Rut = 1,2 MPa ; Ey = 32,5.10° MPa 18, THONS, 0% G, 34
nudc.
2 Vira xi mang cat B5C Vira xi mang xay, to trat tuong nha.
Bang 2.2: Ct thép sir dung
STT Cép dé bén Két céu sir dung
1 Thép Al (¢ < 8): Rs = Rsc = 225 MPa; C6t thép dai, thép treo, thép san co
Rsw = 175MPa ; Es = 21.10* MPa. $=<8
Thép AIII (¢ > 8): Rs = Rsc = 365MPa; . .
2 Cot thép doc dam, cot co ¢ > 8
Rsw = 290MPa ; Es = 20.10* MPa. Ot thép doc dam, cot 6 ¢
Lép bé tong bao vé

bdi véi cdt thép doc chiu luc (khong tng luc trude, Gng luc trudce, ing luc trudce kéo

trén bé), chidu day 16p bé tong bao vé can duoc ldy khong nho hon duong kinh cdt thép

hodc day cap va khong nho hon:

Trong ban va tudng c6 chiéu day trén 100mm

Trong dam va dam sudn c6 chiéu cao > 250mm :

15mm (20mm);
20mm (25mm);

Trong cot 20mm (25 mm);
Trong dam moéng 30mm;
Toén khdi khi ¢6 16p bé tong 16t 35mm;
Toén khdi khi khong c6 16p bé tong 16t 70mm;

Chiéu day 16p bé tong bao vé cho cdt thép dai, cdt thép phan b va ¢t thép ciu tao can

duoc 1y khong nho hon duong kinh ciia cac cbt thép nay va khong nho hon:

Khi chiéu cao tiét dién cau kién nhé hon 250mm
Khi chiéu cao tiét dién cau kién tir 250mm trd 1€n

10mm (15mm);
15mm (20mm);

CHU THICH: gi4 trj trong ngoic () cho két ciu ngoai troi hodc nhitng noi am wot.
(trich TCVN 5574:2012 — Két cau bé tong va bé tdng cét thép - diéu 8.3).
2.4. BO TRI HE KET CAU CHIU LUC
2.4.1. Nguyén tic bo tri két ciu chiu luc

BO6 tri hé chiu lyc can vu tién nhiing nguyén tac sau:

+ Don gian, 10 rang

+ Truyén lyc theo con duong ngan nhat
+ Dam bdo su lam viéc khong gian cia hé két cau.
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2.4.2. So b kich thwéc tiét dién
2.4.2.1. So bd chon tiét dién dAm khung
Kich thudce tiét dién dam duge xac dinh so bd qua nhip dam (theo ) tay két cau thuc
hanh c6ng trinh-PGS.PTS Vii Manh Hung) sao cho dam bao thong thuy can thiét trong
chiéu cao téng, va du kha nang chiu lyc.

3 1 1
+Dam chinh: hy, = E_E xL (2-1)

1 1
bdc:(5+§j><hdc (2'2)

; 1 1
+ Dam phuy: hdp:(E+2_0jXL (2-3)

11
by, = (E +§jx he (2-4)

+ Dam chinh nhip 8m

hy, = (é+%jsooo = (500+666.6)mm , chon hge = 600mm

11 11

be =| =+= |hg =| =+= |600=(200+300)mm, chon bgc = 300mm
2 3 2 3

— Chon kich thuéc ddm chinh nhip 8m 1a 300x600mm.

+ Dam phu nhip 8m

1 1
hyy = (E +%] 8000 = (400+-500)mm, chon hgy = 500mm

11 11
bdp = —+— hdp = (— +—j500 = (167 -+ 250) MM, chon bgp = 200mm
2 3 2 3
— Chon kich thudc dam phu nhip 8m 1a 200x500mm.

2.4.2.2. So' bd chon tiét dién cot
Dién tich tiét dién cot (co ké dén thép chiu nén dé giam tiét dién cot) duge xac dinh so

bo nhu sau:
B kN (2:5)
i YbRb + MR sc
Trong d6 : N =3 ni.qi.Si
Véi :
ni - s0 tﬁng

Qi - lay theo thong ké so bo tir 1.2 - 1.5 T/m? tai trong phéan b trén 1m? san thir i
(tinh tai + hoat tai)
Si - dién tich truyén tai xubng tang thir i
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+ k =1+1.5-hé s6 ké dén tai trong ngang gy momen gia ting g suit nén trong cot;

+ Rp=17 (MPa) - cuong do chiu nén tinh toan cia bé tong B30;
+ Rsc = 365 (MPa) — cuong do chiu nén tinh toan cua thép AllI,
+ = (1 + 4)% - ham luong cbt thép trong cot khi xét dong dat theo TCXDVN

9386:2012. Pé dam bao yéu cau vé kién tric, han ché kich thudce cot, sinh vién gia thiét

ham luong thép 1a 2%, dé thép tham gia chiu nén cing véi bé tong, tir d6 giam kich thudc

cot.

Bang 2.3: Kich thudce cot 1-B, 2-B, 3-B, 4-B, 1-C, 4-C, 1-D, 4-D, 1-E, 2-E, 3-E, 4-E

Str.tai q N F b x h Fehon

Tang (m?) | (KN/m?) (kN) : cm? (cm) cm?

Ténng 49.00 15 735.00 1.1 508 |50 x |50 2500
Tang 14 49.00 15 1470.00 11 1016 |50 | x |50 2500
Téng13 49.00 15 2205.00 1.1 1525 |50 | x |50 2500
Tang 12 49.00 15 2940.00 1.1 2033 [ 60 | x |60 3600
Tang 11 49.00 15 3675.00 1.1 2541 |60 | x |60 3600
TénglO 49.00 15 4410.00 1.1 3049 |60 | x |60 3600
Tang 9 49.00 15 5145.00 11 3557 |70 | x |70 4900
Tang 8 49.00 15 5880.00 1.1 4065 | 70| x |70 4900
Tﬁng7 49.00 15 6615.00 1.1 4574 |70 | x |70 4900
Tﬁng6 49.00 15 7350.00 1.1 5082 |80 | x (80 6400
Tang 5 49.00 15 8085.00 1.1 5590 (80| x |80 6400
Tang 4 49.00 15 8820.00 1.1 6098 |80 | x |80 6400
Tﬁng3 49.00 15 9555.00 1.1 6606 |90 | x |90 8100
TﬁngZ 49.00 15 10290.00 1.1 7114 |90 | x |90 8100
Tang 1 49.00 15 11025.00 | 1.1 | 7623 |90 |x |90| 8100
Tang Trét | 49.00 15 11760.00 1.1 8131 (90 | x |90 8100
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Bang 2.4: Kich thudce cot 1’-B, 1’-C, 1’-D, 1’-E, 1-A, 2-A, 3-A, 4-A

Str.tai q N F b x h Fehon
Tang (m?) | (KN/m?) (kN) : cm? (cm) cm?
Tang 15 24.50 15 367.50 1.2 277 | 40 | x | 40 | 1600
Tang 14 24.50 15 735.00 1.2 554 | 40 | x | 40 | 1600
Tang 13 24.50 15 1102.50 1.2 832 | 40 | x| 40 | 1600
Tang 12 24.50 15 1470.00 1.2 | 1109 | 50 | x| 50 | 2500
Tang 11 24.50 15 1837.50 1.2 1386 | 50 | x | 50 | 2500
Tang 10 24.50 15 2205.00 1.2 | 1663 | 50 | x | 50 | 2500
Tang 9 24.50 15 2572.50 1.2 | 1940 | 60 | x | 60 | 3600
Tang 8 24.50 15 2940.00 1.2 2217 | 60 | x | 60 | 3600
Téng 7 24.50 15 3307.50 1.2 | 2495 | 60 | x | 60 | 3600
Téng 6 24.50 15 3675.00 1.2 | 2772 | 60 | x | 60 | 3600
Tang 5 24.50 15 4042.50 1.2 | 3049 | 60 | x| 60 | 3600
Téng 4 24.50 15 4410.00 1.2 | 3326 | 60 | x| 60 | 3600
Téng 3 24.50 15 477750 1.2 | 3603 | 70 | x | 70 | 4900
Tang 2 24.50 15 5145.00 1.2 | 3881 | 70 | x| 70 | 4900
Tang 1 24.50 15 5512.50 1.2 | 4158 | 70 | x | 70 | 4900
Téng Trét | 24.50 15 5880.00 1.2 | 4435 | 70 | x | 70 | 4900
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Hinh 2.1: Mit bang b tri cot tang dién hinh

15



2.4.2.3. So bd chon tiét dién vach va 16i thang may

Chiéu day vach cua 161 ctirng duoc lya chon so bg dua vao chiéu cao toa nha, sb tﬁng,. ..
ddng thoi dam bao cac diéu quy dinh theo diéu 3.4.1 - TCXD 198:1997.

Chiéu day véach d6 toan khéi chon khéng nhé hon 200mm va khong nhoé hon 1/20 chiéu
cao tﬁng.

So bo chiéu day véach bién chdng xodn 1a 300mm; vach bao ngoai cta 15i thang may va
thang bo day 300mm, vach ngin trong 15i thang day 200. Chiéu dai vach dugc chon dé 1am
tang kha ning chéng xodn cho cong trinh, duoc thyc hién trén phan mém ETABS.

Téng dién tich mit cit ngang cua véach (18i) cimg c6 thé xac dinh theo cong thirc gin
ding sau: A, =0.015A v6i Asi — dién tich san timg ting.

Nhu viy: A, = 24.91>0.015x39x 38 = 22.23(m" ) => tich Thda yéu cau dién ti thiéu
cua vach.

2.4.2.4. So b chiéu day san

Dit hs 1a chiéu day cua ban san phu thudc vao tai trong tac dung 1&n ban san va dic
trung 1am viéc cia ban san, ngoai ra N, >N

Theo TCVN 5574-2012 (didu 8.2.2) quy dinh.

hmin= 40mm di véi san méi;

hmin=50mm dbi véi san nha & va cong trinh céng cong;

hmin= 60mm di Véi san gitra cac tang ctuia nha san Xuat;

hmin=70mm dbi véi ban 1am tir bé tdng nhe cip B7.5 va thip hon.

Chiéu day san dugc chon dua phu thudc vao nhip va tai trong tac dung, c6 thé so bo xéac
dinh chiéu day san theo cong thic so bo sau:

h, =E|1 (mm) (2-6)
m

Trong d6: D =0.8+1.4 phu thuc vao tai trong.

m=30+35 san 1 phuong (1, 22l)

m =40-+50 san 2 phuong (1, <2l))

m=10-+15 ban congxon

|, Nhip theo phuong canh ngén.
Do hé ludi cot Ion (7x7)m nén ta b tri hé théng dam phu chia nhoé cac 6 ban.

Dung 6 san ¢6 canh ngan 16n nhat:

D (1 1
ho=21 o[ 1.1 )7000-140+175
Tm (50 40jX (mm)

Chon chiéu day san tang dién hinh va san ting ham: hs= 150 (mm)
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CHUONG 3: THIET KE SAN TANG PIEN HINH (TANG 10)
3.1. MAT BANG KET CAU SAN TANG PIEN HINH
Phén loai 6 san dya theo kich thudc 6 san, chirc ning sir dung cia ting 6 (v6i mot sb 6
san c6 chénh léch vé kich thudc va tai trong khong 16n c6 thé dat cung tén) va dua vao do
ctng lién két cua san v6i dam.
3.2.SO BO CHIEU DAY SAN
3.3. TAI TRONG TAC DUNG LEN SAN
3.3.1. Tinh tai
Tinh tai tac dung 1én san gém trong luong ban than san, cic 16p hoan thién va tuong
xdy. Céc tai trong nay phan bd déu trén san trir trong lwong ban than tudng xay trén dam.
Cong thue quy doi tai tuong: gt =nd,.H, .y, (kN/ mz) (3-1)
Trong do:
n: hé sé vuot tai.
5t : chiéu day tudong, m.

H, : chidu cao tuong, m.

Y, : trong luong riéng cta tudng xay, kN/m?,

Bang 3.1: Quy d6i tai tuong tang dién hinh

, | LrenE | ey ,
- Bé day | Chieu lwong P He¢ so Tinh toan
Loai twong N chuan "
(mm) cao (m) riéng (kN/m) vuot tai (KN/m)
(KN/m?3)
Tuong gach
100 (xay trén 100 3.35 18 6.03 1.1 6.63
san)
Tuong gach
200 200 29 15 8.7 1.1 9.57
(xay trén dam)
Tuong gach
200 200 3.35 15 10.05 1.1 11.05
( xay trén san)

Theo yéu cau sir dung, cac khu vuc c6 chire ning khac nhau s& c6 ciu tao san khac
nhau, do d6 tinh tai san twong duong ciing c6 gia tri khac nhau. Cac kiéu ciu tao san co
ban 14 san khu & (phong khach, phong in + bép, phong ngi), san ban cong ( logia), san
hanh lang, san v¢ sinh. Cac loai san duogc cAu tao nhu sau (Theo Sach Két ciu bé tong cdt
thép tap 2 — V& Ba Tam)
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Bang 3.3: San can hd:

Eg;‘g Chidu | Timhti | M€ |  Tinh i
At li ) da tiéu chuan | SO tinh toan
STT Vit liéu riéng y vuot
(KN/m3) | (mm) (KN/m?) tai (KN/m?)
1 | Ban than két cu san 24.5 150 3.68 1.1 4.04
2 Cac 16p hoan thi¢n san va
tran
3 - Gach Ceramic 20 10 0.20 1.1 0.22
4 - Vita l4t nén (30-50) 18 40 0.72 1.3 0.94
5 - Vira lat tran (10-15) 18 15 0.27 1.3 0.35
6 | Hé thong k¥ thuat 0.50 1.2 0.60
7 Tong tlnoh ta‘l chwua tinh trong 169 211
lwgng ban san
Bang 3.4: San v¢ sinh
Egﬁg Chidu | Tmhwi | Hé |  Tinhuwi
A A ¥ 2 *A A SO , ,
STT Vat liéu riéng day tiéu chuan vot tinh toan
(KN/m®) | (mm) (KN/m?) tai (KN/m?)
1 | Ban than két cAu san 245 150 3.68 1.1 4.04
2 Cac 16p hoan thi¢n san va
tran
3 - Gach Ceramic 20 10 0.20 1.1 0.22
4 - Vita lat nén +Tao doc 18 20 0.36 1.3 0.47
5 - L6p chong thim 10 3 0.03 1.3 0.04
6 | Hé thong k¥ thuat 0.50 1.2 0.60
7 Tong tlnoh ta‘l chwa tinh trong 1.09 133
lwgng ban san
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Béang 3.5: San hanh lang:

go‘-’gg Chidu | Tinhtai | Hé |  Tih wi
A A Y 2 A A SO e ,
STT Vat liéu riéng day tiéu chuan vaot tinh toan
(KN/m3) | (mm) (KN/m?) tai (KN/m?)
1 | Ban than két cu san 245 150 3.68 1.1 4.04
2 Cac 16p hoan thi¢n san va
tran
3 - Gach Ceramic 10 0.20 1.1 0.22
4 - Vita 14t nén +Tao doc 20 0.36 1.3 0.47
5 - Vita lat trén 15 0.27 1.3 0.35
6 | Hé thong k¥ thuat 0.50 1.2 0.60
7 Tong tm?h ta‘l chua tinh trong 133 164
lwgng ban san

3.3.2. Hoat tai
Gia trj hoat tai ldy tir TCVN 2737:1995-diéu 4.3.1-bang 3 duoc chon dua theo chiic
nang s dung cuia cac loai phong.

Hé s d¢ tin cdy cua tai trong lay theo diéu 4.3.3.
+Khi p®<2(kN/m?*)—>n=13

+Khi p©22(kN/m’)—»>n=1.2

Bang 3.5: Gia tri hoat tai st dung

Gia tri tiéu chuan
(KN/m?) Hé sé | Hoat tai
STT Chtic nang st dung san Phan Phan Toan vugt | tinh toan
dai | nginhan | phan tai (KN/m?)
han n
1 | Thang, sanh, hanh lang 1 2 3 1.2 3.6
2 | Phong & 0.3 1.2 1.5 1.3 1.95
3 | Phong v¢ sinh 0.3 1.2 1.5 1.3 1.95
4 | LOgia 1 2 3 1.2 3.6
5 | Mai bang c6 sir dung 0.5 1 1.5 1.3 1.95
6 | Mai khong st dung 0 0.75 0.75 1.3 0.975
7 | Tang him 1.8 3.2 5 1.2 6
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3.4. TINH TOAN SAN TANG DIEN HINH

3.4.1. M6 hinh bing safe

P
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Hinh 3é Mo hinh san bang safe
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Hinh 3.3: Day strip theo phuong X
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Hinh 3.4: Day strip theo phuong Y

3.4.2. Tinh toan cbt thép
3.4.2.1. Két qua moment
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Hinh 3.5: Moment theo phuong X
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Hinh 3.6: Moment theo phuong Y
3.4.2.2. Ly thuyét tinh toan
Tu M tinh :

o, = M > (3-3); ézl—ﬂfl—Zam (3-4)
YbRbbho

:>A — &YbRbbhO
S RS

Chon 16p bé tong bao vé: a,, =20(mm)
Véi: b=1000(mm) ; hy =h-a=150-20=130(mm)

(35); Oy S0 E<E

Bé tong B30: R, =17.10°(kN/m’); R, =1.2MPa=1.2x10°(kN/m?*); 7, =1
Thép Alll (¢>10) dugc ding tinh thép chiu luc :
R, =R, =365MPa =365.10°(kN/m’)

R,, =290MPa =290.10°(kN/m?) ; 0tz =0.395 ; &, =0.541
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_ ErYuRy _ 0.541x1x17

A
—0.08%<p=lv<
Hi P hn, e TR 365

S
Tinh toan thép cho 6 san S1:

Momen nhip day strip O S1 : M = 16.78 (kNm)
M 16.78x10°

o, = = > =0.065
v,R,bhg  1x17x1000x130

& =1-1- 20, =1-/1-2x0.065 = 0.067

_ &y R,bh, 0.067x1x17x1000x130
) R 365

S
=> Chon $10a200 ¢6 A, =393(mm?)

393
1000x130
Céc gia tri mémen con lai tinh toan tuong tu.

A

Woin =0.05% <=

Bang 3.6: Thép san theo phuong X-Y

x100=0.30% < 1.,

x100=2.52%

=366(mm2)

=2.52%

a= Tinh thép Chon thép
Ten 6 Mumax b h a ho AT | Hlugng | @ a’ a7 | acn | Hluon
| Vi : A
Om TT
(kN.m) (mm) (CrT)Z/ "f (mm) (Cnﬂ;z’ H
%) (%)

i | 427 | 1000 | 150 | 20 | 130 | 0.017 | 0.017 | 0.91 | 0.07% |10 | 865 | 200 |3.93 | 0.30%
e | hp | 16.78 | 1000 | 150 | 20 | 130 | 0.065 | 0.067 | 3.66 | 0.28% |10 | 215 | 200 | 3.93 | 0.30%
X

i | 2543 | 1000 | 150 | 20 | 130 | 0.098 | 0.104 | 5.65 | 0.43% |10 |139 | 120 | 6.54 | 0.50%

i | 412 | 1000 | 150 | 20 | 130 | 0.016 | 0.016 | 0.88 | 0.07% |10 |897 | 200 |3.93 | 0.30%
e | hp | 15:99 | 1000 | 150 | 20 | 130 | 0.062 | 0.064 | 3.48 | 0.279% |10 | 226 | 200 | 3.93 | 0.30%
Y

i | 22.98 | 1000 | 150 | 20 | 130 | 0.089 | 0.093 | 5.08 | 0.39% |10 | 155 | 150 |5.24 | 0.40%

i | 2543 | 1000 | 150 | 20 | 130 | 0.098 | 0.104 | 5.65 | 0.43% |10 |139 | 120 | 6.54 | 0.50%
e | ip | 16:94 | 1000 | 150 | 20 | 130 | 0.066 | 0.068 | 3.70 | 0.28% |10 | 213 | 200 | 3.93 | 0.30%
X

i | -27.78 | 1000 | 150 | 20 | 130 | 0.107 | 0.114 | 6.21 | 0.48% |10 |127 | 120 | 6.54 | 0.50%

i | 241 | 1000 | 150 | 20 | 130 | 0.009 | 0.009 | 0.51 | 0.04% |10 | 1539 | 200 |3.93 | 0.30%
e | aip | 1575 | 1000 | 150 | 20 | 130 | 0.061 | 0.063 | 343 [0.26% |10 |229 | 200 | 3.93 | 0.30%
Y

o | -2422 [ 1000 | 150 | 20 | 130 | 0.094 | 0.099 | 537 | 0.41% |10 | 146 | 120 | 6.54 | 0.50%
st | G | -1:33 | 1000 | 150 | 20 | 130 | 0.005 | 0.005 | 0.28 | 0.02% | 10 | 2795 | 200 | 3.93 | 0.30%
h
P | Nhjp | 1205 | 1000 | 150 | 20 | 130 [ 0.047 | 0.048 | 2.60 [0.20% |10 [302 [ 200 |3.93 | 0.30%

26




i | -18.08 [ 1000 | 150 | 20 | 130 0.070 | 0.073 [ 3.95 [ 0.30% |10 [ 199 | 150 |5.24 | 0.40%
i | 2298 [ 1000 | 150 | 20 | 130 | 0.089 | 0.093 | 5.08 | 0.39% | 10 | 155 | 150 |5.24 | 0.40%
e [ip | 1108 | 1000 | 150 | 20 | 130 | 0.043 | 0.044 | 239 | 0.18% |10 |329 | 200 | 3.93 | 0.30%
¥ [TGs | 1162 | 1000 | 150 | 20 | 130 | 0.045 | 0.046 | 251 |019% |10 313 | 200 | 393 | 0.30%
i | -18.08 [ 1000 | 150 | 20 | 130 | 0.070 | 0.073 | 3.95 | 0.30% | 10 | 199 | 150 |5.24 | 0.40%
e [tp | 971 | 1000 | 150 | 20 | 130 | 0.038 | 0.038 | 209 | 0.16% | 10 376 | 200 | 3.93 | 0.30%
* e |-1411 | 1000 | 150 | 20 | 130 | 0.055 | 0.056 | 306 | 0.24% | 10 | 257 | 200 | 3.93 | 0.30%
i | 2422 [ 1000 | 150 | 20 | 130 | 0.094 | 0.099 | 5.37 | 0.41% | 10 | 146 | 120 | 6.54 | 0.50%
e [tp | 840 | 1000 | 150 | 20 | 130 | 0.032 | 0.033 | 180 | 0.14% | 10 | 436 | 200 | 3.93 | 0.30%
¥ [ Ge | 844 | 1000 | 150 | 20 | 130 | 0.033 | 0.033 | 181 | 0.14% | 10 | 434 | 200 | 3.93 | 0.30%
o | 083 | 1000 | 150 | 20 | 130 | 0.003 | 0.003 | 0.18 | 0.01% | 10 | 4483 | 200 |3.93 | 0.30%
e [ Nup | 436 | 1000 | 150 | 20 | 130 | 0.017 | 0.017 | 0.93 | 0.07% |10 | 847 | 200 | 3.93 | 0.30%
* e |-10.23 | 1000 | 150 | 20 | 130 | 0.040 | 0.040 | 220 | 0.17% | 10 | 357 | 200 | 3.93 | 0.30%
i | 1075 [ 1000 | 150 | 20 | 130 | 0.042 [ 0.042 | 231 |0.18% | 10339 | 200 |3.93 | 0.30%
oo [ Nup | 160 | 1000 | 150 | 20 | 130 | 0.006 | 0.006 | 0.34 | 0.03% |10 | 2322 | 200 | 3.93 | 0.30%
¥ ["as | 1077 | 1000 | 150 | 20 | 130 | 0.042 | 0043 | 232 | 0.18% |10 339 | 200 | 393 | 0.30%
i | -1023 [ 1000 | 150 | 20 | 130 | 0.040 | 0.040 | 220 | 0.07% | 10 | 357 | 200 |3.93 | 0.30%
e [ Nmp | 423 | 1000 | 150 | 20 | 130 | 0.016 | 0.016 | 0.90 | 0.07% |10 | 874 | 200 | 3.93 | 0.30%
¥ [as | 780 | 1000 | 150 | 20 | 130 | 0.030 | 0031 | 167 |013% |10 470 | 200 | 393 | 0.30%
o | 844 | 1000 | 150 | 20 | 130 | 0.033 | 0.033 | 181 | 0.14% |10 | 434 | 200 |3.93 | 0.30%
oo [ Nup | 048 | 1000 | 150 | 20 | 130 | 0.002 | 0.002 | 0.10 | 0.01% |10 | 7757 | 200 | 3.93 | 0.30%
¥ [Gs | 935 | 1000 | 150 | 20 | 130 | 0.036 | 0.037 | 201 | 015% |10 391 | 200 | 393 | 0.30%
e | 817 | 1000 | 150 | 20 | 130 | 0.032 [0.032 | 1.75 | 0.13% | 10 | 449 | 200 |3.93 | 0.30%
Shaone | Nup | 345 | 1000 | 150 | 20 | 130 | 0.013 | 0.013 | 0.73 | 0.06% | 10 | 1073 | 200 | 3.93 | 0.30%
[ a& | 762 | 1000 | 150 | 20 | 130 0.029 | 0.030 | 1.63 | 013% |10 |482 | 200 | 393 | 0.30%
e | 029 [ 1000 | 150 | 20 | 130 | 0.001 | 0.001 | 0.06 | 0.00% | 10 | 12844 | 200 | 3.93 | 0.30%
Shione | Nnp | 456 | 1000 | 150 | 20 | 130 | 0.018 | 0.016 | 097 | 0.07% | 10| 810 | 200 | 398 | 0.30%
¥ "o | 078 [ 1000 | 150 | 20 | 130 | 0.003 | 0.003 | 016 | 0.01% |10 | 4771 | 200 | 393 | 0.30%
i | 2635 | 1000 | 150 | 20 | 130 | 0.102 | 0.108 | 5.87 | 0.45% | 10 | 134 | 120 | 6.54 | 0.50%
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s8theo | Nhjp | 1173 | 1000 | 150 [ 20 [ 130 [ 0.045 [ 0.046 [ 253 [0.19% |10 [310 |[200 |3.93 [0.30%
Pheeme |~ | 7.39 | 1000 | 150 | 20 | 130 | 0.029 | 0.029 | 1.58 | 0.12% |10 |497 | 200 |3.93 | 0.30%

Gsi | 076 [ 1000 | 150 | 20 | 130 | 0.003 | 0.003 | 0.16 | 0.01% |10 |4896 | 200 |3.93 | 0.30%
oo | Nmp | 776 | 1000 | 150 | 20 | 130 | 0.030 | 0.030 | 1.6 | 0.13% |10 | 473 | 200 | 3.93 | 0.30%
¥ [TGs | 1280 | 1000 | 150 | 20 | 130 | 0.050 | 0051 | 2.7 | 021% |10 | 284 | 200 | 393 | 0.30%

Gsi | -12.07 [ 1000 | 150 | 20 | 130 | 0.047 | 0.048 | 2.61 | 0.20% |10 [301 | 200 |3.93 | 0.30%
e [t | 241 | 1000 | 150 | 20 | 130 | 0.009 | 0.009 | 051 | 0.04% | 10 | 1539 | 200 | 3.93 | 0.30%
* [ "Gs | 092 | 1000 | 150 | 20 | 130 | 0.004 | 0.004 | 019 | 0.01% |10 | 4044 | 200 | 393 | 0.30%

Géi | -12.80 [ 1000 | 150 | 20 | 130 |0.050 | 0.051 | 2.77 | 0.21% |10 [284 | 200 |3.93 | 0.30%
e [t | 072 | 1000 | 150 | 20 | 130 | 0.003 | 0.003 | 015 | 0.01% | 10 | 5169 | 200 | 3.93 | 0.30%
¥ [gs | 1002 | 1000 | 150 | 20 | 130 | 0.039 | 0.040 | 245 | 047% |10 |365 | 200 | 393 | 0.30%
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Hinh 3.7: B4 tri thép san
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3.4.3. Kiém tra d vong san bang phin mém Safe
3.4.3.1. Kiém tra d vong dan hoi ciia san
Gi4 tri chuyén vi 16n nhét fun = 1.148 cm
Do vong gidi han (Theo TCVN 5574-2012)
Két cdu san chiu tac dung cua tai trong thuong xuyén , tai trong tam thoi dai han, tai trong
tam thoi ngan han nén d9 vong ctia ban san 1a 1/300 nhip
1 1

fl=—L=—" =2. 3-6
[F]= 555 L =550 %800 =2:66(cm) (3-6)

f =1.148(cm) <[f]=2.66(cm)
Gi4 tr1 do vong cua san théa man gidi han cho phép.
Tuy nhién déy chi 12 d6 vdng dan hoi (chua xét dén tir bién, co ngot, su hinh thanh vét
nit cia bé tong, tac dung ngin han, dai han cua tai trong). Do d6 khi xét dén cac yéu t6 nay,
do vong sé€ 1on hon.

® © ®© ®© ©

|y

-10.0
-11.0
-12.0

Hinh 3.9: P9 vong san (Truong hop TAI TIEU CHUAN)

30



20
1.0
0.0
-1.0
-2.0
-3.0
-4.0
-5.0
-6.0
-7.0
-8.0
-9.0
-10.0
-11.0

1.0

0.0
-1.0
-2.0
-3.0
-4.0
-5.0
-6.0
-7.0
-8.0
-9.0

-10.0
-11.0]
-12.0

Hinh 3.9: P9 vong san (Truong hop TAI NGAN HAN)
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CHUONG 4: THIET KE CAU THANG TANG DIEN HINH

4.1.SO LIEU TINH TOAN
4.1.1. Kich thuéc so bo
Cau thang tang dién hinh cta cong trinh 1a ciu thang 2 vé dang ban. Mbi vé gom 10 bac
thang véi kich thude: hp=160 mm; I, = 300 mm.
Theo Sach Két ciu bé tong cdt thép tap 3-V5 Ba Tam

. h, 160
Goéc nghiéng cAu thang: tano=-—2=—"—=053= o =28’
l, 300
Chiéu day ban thang dugc chon so b theo cong thurc :
L, _ 4400

h = = =(125.7 +-146.6) mm (Lo la nhip tinh toan ctia ban thang). (4-
® 30+35 30+35 ( ) ( P 8- (

1)
— Chon chiéu day ban thang hy = 140 mm.
Kich thudc dam thang (dam chiéu toi) dugc chon so bd theo cong thirc:

h, = L, _ 2700 =(207.7 +270) mm, chon hgt = 300mm. (4-2)
10+13 10-+13
_ hg 300

— ="~ =(100+150 4-3
“= 5.3 5.3 ( )mm( )

— Chon kich thudc dam thang b x h =200 x 300 mm.

/ +49.500
+11.000
4 +7.500
% +47.750
+9.250
- 7 4 +5.750
] y
7
CHITIET 2 ¥
.
+46.000,
+7.500
+4.000
A
74&%7
10x300-3000 1550
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Hinh 4.1: Mit cét ding cau thang

R

11 13 15 17 19

v

9 7 5 3 1

D% 'f%‘/‘/u Vs s A/%T 7 @i

Hinh 4.2: Mit bang cu thang

2600
2900

4.1.2. Tai trong
4.1.2.1. T4i trong tac dung lén ban nghiéng cua thang
e Tinh tai : gém trong lugng ban than cac 16p cau tao

n
+ Tinh tai dugc xac dinh theo cong thic sau: = ZyiStdini (4-4)
1

Trong d6: V; :khdi luong cua 16p thir i

Oy : chidu day twong duwong ciia 16p thi i theo phwong ban nghiéng

N, :hé sb tin cay 16p thir i (theo cong thirc bang 1, TCVN 2737-1995).
+ Chiéu day tuong duong cta bac thang duoc xac dinh theo cong thic sau:

5, — h, cosa (4-5)
2

Trong d6: hp: Chiéu cao bac thang;

o: Goc nghiéng cua thang.
+ Chiéu day tuong duong ciia 16p da granite, vita xi mang:

I, +h,)d, cosa
Oy = s +hy) (4-6)

I,
Trong d6: Ip : Chiéu dai bac thang
hp : Chiéu cao bac thang

0, : Chiéu day cta 16p thir i

o: Goc nghiéng cua thang

e Hoat tai:
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Gia tri hoat tai: P= p°.np
Trong d6: pe : hoat tai tiéu chuan duoc 14y tir didu 4.3.1, bang 3, TCVN 2737-1995.
np : hé s6 tin cay dugc 1ay tir didu 4.3.3, TCVN 2737-1995.

Ban th 5 d9 nghiéng 28° coso 300 0.864
an thang co do o= = ==V
175 +300°

Lop da hoa cuong: 5., — (O.3+O.1753)><30.02><0.864 —0.0274m
Lop viza lot: 5, = O3+ o.1752) ><3O.02>< 0.864 _ ) o7am
Lép bac thang: 5., — Do C;so‘ _ 0'17520'864 =0.076m

I I N R

| 9=

300

I

>

L . 1 a2,/ 1 ]
DA HOA CUONG, DAY 20mm
VUA XI MANG, DAY 20mm
BAC THANG XAY GACH DINH
LGP BTCT, DAY 150mm

VUA X1 MANG, DAY 15mm
SON NUGC

Hinh 4.3: Ciu tao ban thang nghiéng
Bang 4.1: Tai trong tac dung Ién ban thang nghiéng

Tii Chiéu Chitu da _ Tai tinh

tron Vatligu day twong dwon )Emm) (kNY/Im3) : toan
e (mm) g quong (kN/m?)

Da hoa cuong 20 27.4 24 1.2 0.79

Vira xi mang 20 27.4 18 1.3 0.64

Tinh tai | Béc thang (gach xay) 175 76 18 1.3 1.78
Lép BTCT 150 150 25 1.1 4.125

Vira xi mang 15 15 18 1.3 0.35

Hoat tai | Cau thang 3 1.2 3.6
Tong cong 11.285

Tinh tai do tay vin cau thang bang sit + gd: 0.3 kN/m
Tai trong tac dung trén 1m bé rong ban thang:
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q = (g+p).1+0.3 = 11.285x1 + 0.30 = 11.585 kN/m?
Téng tai theo phuong thang dimng:
g, 11585
%= Cosa 0.864
4.1.2.2. Tai trong tac dung 1én ban chiéu nghi
Bang 4.2: Tai trong tac dung 1&n ban chiéu nghi

—13.41(kN / m?)

Chidu da - Tai tinh

Téi trong Vit lidu (mm) y (kN’j'lmg) n toan
(KN/m?)

b4a hoa cuong 20 24 1.2 0.58

Vira xi mang 20 18 1.3 0.47

Tinh tai

Lép BTCT 150 25 11 4.125

Vira xi mang 15 18 1.3 0.35

Hoat tai | Cau thang 3 1.2 3.60

Tong cong 9.135

Tai trong phan b trén 1m bé rong ban chiéu nghi q = (g + p).1m = 9.135 kN/m?

I
o at A
a
N B
B 5 B
4 B
L a g
“ a
- 0 a
a ST
B a
4
P 2

I

PA HOA CUONG, DAY 20mm

VUA XI MANG, DAY 20mm

LGP BTCT, DAY 150mm

VUA XI MANG, DAY 15mm
Hinh 4.4: CAu tao ban chiéu nghi

4.2. TINH TOAN BAN THANG

4.2.1. So dd tinh toan
Cit mot day ban c6 bé rong b=1m dé tinh, vi trong cong trinh, hai vé cau thang giéng

nhau nén sinh vién chi tinh cho mot v¢, roi 1ay két qua tuong tu cho vé con lai.
Ban thang lién két vé1 vach 1a lién két ngam.
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Lién két giita ban thang nghiéng va dam chiéu nghi: theo quan niém tinh toan trong sach

tham khao, xét ti sb ha/hs:

+ Néu ha/hs < 3 thi lién két giita ban thang nghiéng véi dam chiéu t6i dugc xem 13 khép.

+ Néu ha/hs >3 thi lién két giita ban thang nghiéng voi dam chiéu t6i dwgc xem 1 ngam.

Tuy nhién trén thuc té tinh toan cau thang c6 mot sd bat cap 1a: trong két ciu bé tong
toan khéi thi khong c6 lién két nao hoan toan 1a ngam tuyét d6i va lién két khép tuyét doi.

Cho nén lién két giira ban thang v&i dim chiéu t6i 1a lién két ban trung gian gitra lién
két ngam va khop.

+ Trong trudng hop néu lién két giita ban thang v6i dam chiéu téi duoc xem 1a khop thi

dan dén thiéu thép gbi va du thép bung—> két cau bi nut tai gbi (do thiéu thép gdi). Tuy
nhién trong thuc té thi néu cau thang bi nirt tai gbi, dan dén cac 16p gach 16t s& bong nén

khong cho phép ntt cdu thang trong thiét ké.
4.2.2. Tinh c6t thép
Chona=aw +¢/2=15+¢/2=>ho=h-a

A, = 2
YbRbbho

Ham luong thép thoa diéu kién:

Honin <p< Fiax 5 Hiin = 0.05%

S 2.52% dbi véi nhom cbt thép AIIl va Py = 4.5% d6i voi nhom cbt thép AL

Bang 4.3: Bang tinh cdt thép ban thang

—>&=1-1-20, —A=

vitii| M b h ho u ¢ Al Theép ASs H
: (KNm) | (mm) | (mm) | (mm) m (mm?) | chon | (mm?) (%)
Nhip | 15.82 | 1000 | 140 120 | 0.072 | 0.075 | 375.2 | $10a130 | 604 | 0.503
Go6i | 16.44 | 1000 | 140 120 | 0.075 | 0.078 | 390.5 | ¢10al30 | 604 | 0.503

Hinh 4.5: Biéu d6 momen ban thang
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Hinh 4.6: Biéu db luc cit ban thang
4.2.3. Kiém tra kha ning chiju cit cia bé tong
Kha ning chiu cat cua bé tong:
Qurax < PoaL+¢ +,)7,Ribh, (4-7)
Q, =0.6R,,bh, =0.6x1.2 x1000x120x10°° =86.4kN > Q.. =31.6kN
— Bé tong ban thang du kha nang chiu cit.
4.3. TINH TOAN DAM THANG

4.3.1. Téi trong

Tai trong tac dung 1én dim chiéu ti bao gém tai trong do trong lwgng ban than dam
thang, phan Iyc do ban thang va tai trong do 6 san S10 truyén vao.

- Tai trong do ban thang truyén vao (bang phan lyc gbi tya cia ban thang):

+ Phan lyc theo phuong dung : g1 = 75.24 kN/m.

+ Phan lyc theo phuong ngang : khong ké dén (phan lyc nay sé truyén vao san, do san
¢6 d6 ctng theo phuong ngang 16n nén khong can xét).

- Tai trong ban than dam thang:

g, =nx(hy —h,)xbxy=1.1x(0.35-0.14)x0.2x25=1.1 (kN/m) (4-8)

- Tai trong do 6 san S10 truyén vao theo dang hinh thang véi gz = 7.233 (kN/m).

3

I L‘"‘*—T S S
= N
=
&

4 ,
" e L
e /" - R;\

. L1=1950
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q3=%=(1—2[32+[33)><OI><%=(1—2><0.3362+O.3363)x9.135><%=7.233(kN/m)
L, 195

=—= =0.336 (4-9

P 2L, 2x29 (4-9)

Hinh 4.7: Phan lyc géi tya cua ban thang
4.3.2. Tinh thép doc dim chiéu téi

1 2

A A

11.19 -11.19
O

l

®ws

73 22,4Z

19 W -19.34
(e=]
=T
=y

;1.19 11 14,
[ |

Hinh 4.8: Biéu d6 moment dam chiéu t&i
Dam dugc tinh toan theo cau kién chju udn dit cot thép don.

e Tai nhip véi moment My, =44.86 (kNm)
Chiéu cao 1am viéc ctia dam: hy =h—a=300-25=275(mm)
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X&c dinh hé s6 0,

o - 44.86x10°
™ 1x17x107° x 200x 275>

= £=1-1-2x0.126 =0.193

Dién tich cdt thép:
0.193x1x17x200x 275
365

Chon cdt thép: 2¢16, A =402.2(mm? )

=0.174 < 0, =0.395

Al = = 4.94(mm?)

Kiém tra ham luong thép:

o= As %100 = ﬂxmo =0.62%
bh, 200x325
u.. =005%<pn=062%<p. ., =2.52%
—Thoa diéu kién

e Tai goi véi moment Mg = 22.57 (KNm) tinh toan tuong tu

Bang 4.4: Ct thép doc dam

Vitri | M (KNm) | om & | A% (cm?) | Thép chon | AS(cm?) | (%)
Nhip 44.86 0.174 | 0.193 4,94 2018 5.09 0.93
Géi 22.73 0.088 | 0.093 2.37 2614 3.08 0.56
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4.3.3. Tinh thép dai dam chiéu t6i

1 2
A A
ivm] &
-9 64| 1B .69

-9.69) 669

th ch
Hinh 4.9: Biéu db lyc cat trong dam chiéu nghi

4.3.3.1. Ly thuyét tinh toan c6t dai

O nhting doan dam c6 luc cit 16n, ung suat phép do moment va ing suét tiép do lyc cat
s& gy ra ing suat kéo chinh nghiéng véi truc dim 1 goc O nao d6 va lam xuat hién
nhimng khe nirt nghiéng. Cac c6t dai di ngang qua khe ntt nghiéng s& chdng lai su pha hoai
theo tiét dién nghiéng. Vi thé can tinh toan thém cbt dai cho céu kién.

Cin cir vao tiéu chuan TCVN 5574:2012 muc 6.2.3 thi dién tich thép dai chiu cét trong
dam dugc tinh nhu sau:

Puong kinh cbt dai tbi thiéu bang:

Khi chiéu cao h <800 dudng kinh dai tdi thiéu 1a Smm.

Khi chiéu cao h >800 dudng kinh dai tdi thiéu 1a 8mm.

- Kiém tra diéu kién bé tong da du kha ning chiu cit Q> @, (1+ QO + 0, ) R,.bh,, lic
nay chi dan dat c6t thép ngang ciu tao.
Trong d6: @3 = 0.6 ddi voi bé tong ning.
®; = 0 dbi voi tiét dién chir nhat.
0, : hé s xét dén anh huong cua luc doc, trong dam ¢, =0
Két luan: Néu Q <@y, (1+9; +¢, )R,;bh thi cin tinh cbt ngang (cdt dai, cbt xién) dé
thoa diéu kién cuong do trén tiét dién nghiéng.
- Tinh c6t dai bé tri chiu luc cét
X4c dinh bwdc dai tinh toan
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2

(l+ (pf + (Pn )’YbRbtbhO (4_10)

QZ

_ 2 Py
Stt - stnndsw

Trong do:

0, =2 d6i v6i bé tong nang

Xiac dinh budée dai ti da

Dé tranh truong hop phé hoai theo tiét dién nghiéng nam giira 2 cdt dai, khi dé chi c6 bé
tong chiu cit, can c6 diéu kién:

_ Opy (1+(Pf +Q, )bebtbhi
max Q

S

(4-11)

Trong do:
@y, = 1.5 dbi voi bé tong ning
Khoang cach céu tao ciia cot dai
Quy dinh tai muc 8.7.6 TCVN 5574:2012
Trong doan gan gdi twa L/4 ¢o lyc cét 16n:
Set = min(h/2; 150mm) khi chiéu cao ddm h <= 450mm
Set = min(h/3 ; 300mm) khi chiéu cao ddm h > 450mm
Trong doan giita dam L/2:
Sct 6 thé khong can dat khi chidu cao dam h <=300mm
St = min(3h/4; 500mm) khi chiéu cao dam h >300mm
Khoang cach thiét ké ciia cot dai

Sepon < MIN(Sy,S a5t )

chon tt? “max ? “ct
Ngoai ra con mdt so yéu cau cau tao khang chan khéc tai muc V.3 sach “Cau tao
BTCT” - Bo XD

- Kha ning chiu cit ciia bé tong va cdt dai
Qup = \/8X(l+(|)n + @ ) X7y X Ry xbxhg x gy (4-13)

Tiét dién chit nhat @; =0, Céu kién khong c6 Iyc doc ¢, =0, q_, = Row * Ay (4-14)
S

4.3.3.2. Tinh toan cot dai
e Tinh thép dai bd tri cho doan gan géi twa: Q =111.71kN
- Kha ning chiu cit ciia bé tong:
Q, =@ x(1+9,)xR,, xbxh, = 0.6x1.2x10%x0.2x0.325 = 46.8kN < Q. =111.71kN
= Bétong khong du kha nang chiu cit can phai tinh cdt dai.
Dung dai ¢8 bé tri 2 nhanh.

Budc dai tinh toan:
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s — 175x2x tx 8% x 2x1x1.2 x 200x 325° B 285(mm)
‘ (111.71x10°)°

Budc dai cuc dai
2
s - 15x1x1.2x 2003>< 325 _ 340'4(mm)
111.71x10

. |h . .
Sy =Min {E ;150mm} =150mm cho doan gan goi twa (mot khoang bang 1/4 nhip)

— Chon: ¢8al150 trong pham vi 1/4 doan gan gdi twa.
- Kha ning chiu cit ciia bé tong va cdt dai
Vi tiét dién chir nhat @; =0 , CAu kién khéong c6 luc doc @, =0
Rg, xA,, 175x2xmx8
= Do 2w _ X% _117.3(N/mm)
S 4x150
Quo = /8% (1+@, +@; ) x¥, xRy, xbxhZxq,,

qSW

= V8x1x1x1.2x 200x 325? x117.3x10° =154.2(kN)
Quax :111.71( kN) <Qu = 115.67(kN)
— Bé tong va cdt dai di di kha ning chiu cat, khong can bb tri cbt xién.
e Tinh thép dai b tri cho doan giira dam
Luec cat 16n nhat: Q,,, =11.71(kN) > Q, =46.8(kN)
— Bétong du kha ning chiu cit khong can phai tinh ¢t dai. Chon: $8a200 trong pham

vi gilra dam.

Bang 4.5: C6t dai dam chiéu t6i
Vi tri Qmax (kN) QCh(_)n Sch(_)n (m m) Bé tri
Goi 111.71 8 150 ®8al50
Giira nhip 55.4 8 200 D8a200

4.4. KIEM TRA VONG
Tién kiém hanh kiém tra vong tai vi tri giita nhip ctia ban thang nghiéng.
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Paint Object 151 Story Lewel  STORYT

# i <
Tranz 0.000861 0.000000 -0.001554
Ratn 0.000000 -0.000179 0.000000

Lateral Drifts...

Hinh 4.10: K&t qua chuyen vi tai vi tri gitra nhip ban thang nghiéng
B¢ vong trén dugc xéac dinh vai vat ligu 1y tuong, cd d cing EJ. Néu thay vat ligu ly
tuong trén thanh BTCT véi d6 cimg B ¢6 xét dén:
+ Bién dang déo ctia bé tong.
+ Xét dén sy c6 mit cua cot thép.
+ Sy xudt hién vét nut trong vung chiu kéo cua tiét dién.

Theo thuc nghiém thi : EJ = (2 : 3) Bofgrer = (2 : 3)fSBVL :
— Do vong thyc té clia ban thang nghiéng: f =3xUZ=3x1.554= 4.662(mm)

3473

D¢ vong cho phép: [f] 5 =17.36(mm)

f =4.662mm <[f]=17.36mm — Théa.
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CHUONG 5: : THIET KE KET CAU KHUNG

5.1. TAI TRONG

- Két cau nha cao tang duogc tinh todn voi cac tai trong chinh sau day:

- Tai trong thang dung (tai trong thuong xuyén va tam thoi tac dung 1én san).

- Tai trong gi6 (gdm thanh phan tinh va thanh phan dong).

- Tai trong dong dét (cho cac cong trinh x4y dung trong ving c6 thé xay ra dong dat).

5.1.1. Tinh tai

5.1.1.1 Cac 16p céu tao

Theo Sach Két ciu bé tong cdt thép tap 2 — V6 Ba Tam
Béang 5.1: San san thuong

Trong a Tinh Hé Tinh
Chiéu Ve e £ v
STT lugng day tai t17eu SO tai tinh
Vit liéu riéng chuan vuot toan
dnmd) | ™™ m?) | ain | kvim?)
1 Ban than két ciu san 25 130 3.25 1.1 5.575
Céc 16p hoan thi¢n
L&p gach chong nong 22 10 0.22 1.2 0.264
5 Vira trat nén 18 15 0.27 1.3 0.351
Vira tao d¢ doc 18 30 0.54 1.3 0.702
L&p chong thim 10 3 0.03 1.3 0.039
Vita trat tran 18 20 0.36 1.3 0.468
3 Hé thong k§ thuat 0.5 1.2 0.6
Tong tinh tai 16p hoan thién 1.9 2.424
5.1.1.2 Tai tuwdng xay
- Tai tuong xdy trén dam
Bang 5.2: Tai tuong ting trét
B2 L | Treme | gy .| Tinh
C R Chiéu lwgng z He¢ so ,
Loai twong day cao (m) | riéng chuan vwot ti toan
(mm) (KN/m) (KN/m) : (KN/m)
Tuong gach 200 200 | 2.9 15 8.7 11 9.57
(xay trén dam)
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Bang 5.3: Tai tuong san thugong

B2 R Trong | ey .| Tinn
c R Chiéu | lwgng 2 He¢ so ,
Loai twong day cao (m) | riéng chuan rot tii toan
A\ 1
mm kN/m : kN/m
(mm) ey | (N (kN/m)
3 <
an can xay 200 | 1.2 15 3.6 12 4.32
gach

5.1.2. Hoat tai
Sinh vién da trinh bay tai bang 3.5, muc 3.3.2, Chwong 3
5.2. TAI TRONG GIO

-Nguyén tac tinh toan thanh phén tai trong gi6 (theo muc 2 TCVN 2737:1995)

-Tai trong gi6 gdm 2 thanh phan: thanh phan tinh va thanh phan dong. Gia tri va
phuong tinh toan thanh phén tinh tai trong gi6 duoc xac dinh theo cac diéu khoan ghi trong
tiéu chuén tai trong va tac dong TCVN 2737:1995.

-Thanh phan dong cua tai trong gié duge xac dinh theo cac phuong tuong tng véi
phuong tinh toan thanh phan tinh ciia tai trong gio.

-Thanh phan dong tai trong gi6 tac dong 1én cong trinh 1a lyc do xung cua van tde gio
va luc quén tinh cla cong trinh gy ra. Gia tri cua lyc nay dugc xac dinh trén co s¢ thanh
phan tinh ctia tai trong gi6 nhan voi cac hé s6 c6 ké dén anh huéng cua xung vén toc gio va
luc quén tinh cta cong trinh.

-Theo myc 1.2 TCXD 229:1999 thi cong trinh ¢6 chiéu cao > 40m thi khi tinh phai ké
dén thanh phan dong cia tai trong gio.

-Ap dung cho d0 4n t6t nghiép, cong trinh Melody Tan Pha Apartment c6 chiéu cao
61.5m > 40m do d6 phai ké dén ca thanh phan tinh va thanh phan dong cua tai trong gio.

5.2.1. Tinh toan thanh phén tinh
5.2.1.1. Co 56 Iy thuyét

V\/j :yXWOXkJ.XCX Hijj (5-1)

Cong thuec tinh:
Trong do:
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- Wo: 1a gié tri ap luc gi6 tiéu chuan dugc xac dinh theo bang 4 ng véi timg phan ving
ap luc gid qui dinh trong phu luc E cia TCVN 2737-1995.
- Kj: hé s6 tinh dén su thay doi ap luc giod theo do cao:

7 2m,
k,=1,844| —L

79

‘ (5-2)

- ¢:1a hé s khi dong duoc léy nhu sau:
+ Phia gi6 day ¢ = 0.8
+ Phia gié hatc = 0.6

- T:hesb do tin cdy clia tai trong gio, liy bang: 1
- I: chidu cao don gio cua tang thit j

- I bé rong don gio cua tang thi j

5.2.1.2. Ap dung tinh todn

Cong trinh Melody Tan Phu Apartment dugc xay dung tai quan Tan Phu, TP HCM,
thudc vung gio6 IIA va dia hinh C.

Tra bang A.1 Phu luc A TCXD 299:1999 dugc:

W, = 95-12 = 83 kG/m?
5.2.1.3. Két qud tinh todn:

Bang 5.4: Gi6 tinh tac dung theo phuong X gan vao tam hinh hoc san

LY]

Ting Hi(m) | zj(m) K Mm) | WXj (kN)
Mai 35 61.5 1.091614 7.6 16.87046
Sén thuong 3.5 58 1.073851 31 135.3879
Tang 15 35 54.5 1.055298 31 133.0488
Tang 14 35 51 1.035866 31 130.5989
Tang 13 3.5 475 1.015449 31 128.0248
Tang 12 35 44 0.993919 31 125.3103
Tang 11 3.5 40.5 0.971117 31 122.4355
Tang 10 35 37 0.946849 31 119.3758
Tang 9 3.5 335 0.920866 31 116.1001
Tang 8 35 30 0.892849 31 112.5677
Tang 7 35 26.5 0.862369 31 108.7249
Tang 6 35 23 0.828835 31 104.497
Tang 5 35 19.5 0.791396 31 99.77682
Tang 4 3.5 16 0.748752 31 94.40034
Tang 3 35 125 0.698745 31 88.09572
Tang 2 3.5 9 0.637341 31 80.35407
Tang 1 4 5.5 0.555246 31 75.00406
Tang Trét 1.5 1.5 0.385913 31 48.65478
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Bang 5.5: Gi6 tinh tac dung theo phuong Y gan vao tam hinh hoc san

‘ ’ LXj

Ting i M 1 zjm) K m) | WYj (kN)
Mai 3.5 615 1.091614 8 35.51676
San thugng 35 58 1.073851 36 157.22465
Tang 15 3.5 54.5 1.055298 36 154.50830
Tang 14 35 51 1.035866 36 151.66328
Tang 13 3.5 475 1.015449 36 148.67399
Tang 12 35 44 0.993918 36 145.52163
Tang 11 3.5 40.5 0.971117 36 142.18317
Tang 10 35 37 0.946848 36 138.63002
Tang 9 35 335 0.920866 36 134.82590
Tang 8 3.5 30 0.892849 36 130.72382
Tang 7 35 26.5 0.862368 36 126.26112
Tang 6 3.5 23 0.828834 36 121.35134
Tang 5 35 19.5 0.791395 36 115.86986
Tang 4 3.5 16 0.748751 36 109.62621
Téng 3 3.5 12.5 0.698745 36 102.30470
Tang 2 35 9 0.637341 36 93.31441
Tang 1 4 5.5 0.555246 36 87.10149
Tang Trét 1.5 1.5 0.385913 48 75.33644
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5.2.2. Tinh toin thanh phin déng

Thanh phan dong cua gié dugc xac dinh dua theo tiéu chuan TCXD 229 -1999.

Thanh phan dong cua tai trong gié dugc xac dinh theo cic phuong tuong tmg vai
phuong tinh toan thanh phan tinh ciia tai trong gi6. Trong tiéu chuan chi ké dén thanh phan
gi6 doc theo phuong X va phuong Y bo qua thanh phan gio ngang va momen xoan.

5.2.2.1. Thiét Igp tinh todn dgng lic

Theo TCVN 229 — 1999 thi so d9 tinh toan dong luc 1a h¢ thanh console c6 hitu han
diém tap trung khdi lwong xac dinh theo phu luc A ciia TCXD 299-1999

Hinh 5.1: So d6 tinh toan dong luc tai trong gi6 1én cong trinh

5.2.2.2. Ap dung tinh todin

Trong TCXD 229:1999, qui dinh chi can tinh toan thanh phan dong cua tai trong gio
g voi s dang dao dong dau tién, voi tan s6 dao dong riéng co ban tht s thoa mén bét
dang thirc:

f <f <f,

Trong do:

fu duogc tra trong bang 2 TCXD 229:1999

D6i v6i két cau st dung bé tong cbt thép lay & = 0.3 tra bang thu dugc fi = 1.3 Hz.

Cot va vach dugc ngam véi mong.

Gi6 dong clia cong trinh duge tinh theo 2 phwong X va Y, mdi dang dao dong chi xét
theo phuong c¢6 chuyén vi 16n hon. Tinh toan thanh phan dong ciia gio, gdm cac budc sau:

- Xac dinh tan s6 dao dong riéng ctia cong trinh.

Str dung phan mém Etabs khao sat v6i 12 mode dao dong ciia cong trinh



Bang 5.6: Phan tram khéi luong tham gia dao dong

Modal Modal
Mode | Period UXx Uy uz RX RY RZ Mass Stiffness
Sec kN-m kN-m kN-m kN-m kN-m kN-m kN-m-s2 kN-m
1 1.917 1.847E-07 -0.000134 0 1.494442 | 0.006629 | 0.061397 | 0.000001 | 0.00001
2 1.769 -0.000025 -0.000004 0 0.047808 | -0.304322 | -1.883422 | 0.000001 | 0.00001
3 1.73 0.000127 -3.201E-07 0 0.009718 | 1.573765 | -0.366783 | 0.000001 | 0.00001
4 0.579 -0.000001 -0.000057 0 -1.568309 | 0.025779 | 0.074086 | 0.000001 | 0.00012
5 0.551 -0.000002 -0.000006 0 -0.147381 | 0.046501 -0.79235 0.000001 | 0.00013
6 0.435 0.000067 -0.000001 0 -0.021416 | -1.459796 | -0.028955 | 0.000001 | 0.00021
7 0.285 | -1.527E-07 | -0.000033 0 -0.736497 | 0.003741 | 0.221124 | 0.000001 | 0.00049
8 0.28 -0.000001 -0.000016 0 -0.347672 | 0.026383 | -0.474976 | 0.000001 | 0.00051
9 0.197 0.00004 -0.000001 0 -0.016187 | -0.953413 | -0.016302 | 0.000001 | 0.00102
10 0.174 -0.000001 0.00001 0 0.279125 | 0.019307 | -0.369934 | 0.000001 0.0013
11 0.17 -0.000001 -0.000026 0 -0.680773 | 0.021122 | -0.152524 | 0.000001 | 0.00136
12 0.121 0.000028 5.158E-08 0 0.001261 | -0.737009 | -0.046628 | 0.000001 | 0.00269
Period Frequency
Case Mode Direction
sec cyc/sec
Modal | 1 1.917 0.522 Y
Modal | 2 1769 | 0565 Xoan
Modal | 3 173 0.578 X
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Nhan xét:
Can cur vao bang 5.6 ta co:
f3=0.578 < fi=1.3 <f4=1.727
Nhu vay theo TCXD 229-1999, tinh thanh phan dong cta gié véi 3 mode tai trong.
Tuy nhién khi quan sat dao dong trong Etabs nhan thiy mode 2 bi xodn nén bj loai. Do
vay chi x4c dinh thanh phan dong cta gi6 theo 2 mode:
e Phuong Y theo mode 1
e Phuong X theo mode 3
- Tinh to4n thanh phan dong cta tai trong gi6 (muc 4.5 — TCXD 229:1999)
Gi4 tri tiéu chuan thanh dong ctia gi6 tac dung 1én phan tir j cta dang dao dong thir i
duoc xac dinh theo cong thurc:

Whiy = M; .‘:i Vi Y (5-3)

M. . 3
Trong do: ) khoi luong tap trung ctiia phan cong trinh thi j.

g

i hé sb dong luc trng véi dang dao dong thir i.
Vi - hé sd duoge xéac dinh béng cach chia cong trinh thanh nhiéu phﬁn, trong
pham vi mdi phan tai trong gi6 c6 thé xem nhu khong doi.
Yii. bien d6 dao dong ti dbi cua phan cong trinh th j ing véi dang dao
dong riéng thur 1
e Xacdinh §

Hé sb dong luc ai ung véi dang dao dong thir i dugce xac dinh dya vao dd thi xac dinh

hé ) dong lyc cho trong TCXD 229:1999, phu thudc vao thong $6 & va do giam loga cua

dao dong 0
Do cong trinh bang BTCT nén ¢ 90=0.3.
e = NTW,
Thong s6 &ixdc dinh theo cong thuec: - 940f, (5-4)

Trong do: I, hé s6 tin cdy cua tai trong gi6 14y bang 1.2.
Wo (N/m?): gia tri 4p luc gid, da xac dinh & trén Wo = 83 kG/m? = 830 N/m?

I tan sO dao dong riéng thir i
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L
2 I, T
//’ 1
L e—
T

0.0% 0,10 0,15

Hinh 5.2: D4 thi xac dinh hé sé dong luc &

0,20

e Xacdinh Vi
Z YW
U =
< VU . . nyiMj
Hé¢so "' dugc xac dinh bang cong thirc: =1 (5-5)

Trong cong thirc trén, 7 13 gid tri tiéu chuan thanh phan dong cua tai trong gio tac
dung 18n phan thi j ctia cong trinh, tng véi cac dang dao dong khac nhau chi ké dén anh
huong ciia xung van toc gio, xac dinh theo cong thirc:

“%:“%ﬁw(5@

Trong do:

I+ hé s ap luc dong cua tai trong gié ¢ do cao zj ing voi phan tir tht j cta cong trinh,
tra Bang 3 TCXD 299:1999.

J: dién tich mat don gi6 tng v6i phan tir thit j ciia cong trinh:

Sj = % X
(5-7)
h..h ., B

"I 1an luot 1a chiéu cao tang cua tang thir j, j-1, va bé rong don gid.

V:1ahé sb tuong quan khong gian ap luc dong cua tai trong gio rng voi dang dao dong
khac nhau cua cong trinh, khong thtr nguyén.
. A n oz V- Vq
+ V&i dang dao dong thir nhat: ' =

+ Céc dang dao dong con lai: V=1

Gia tri V1 dugc liy theo Bang 4 TCXD 229-1999 phu thudc véio 2 tham s Pval
Tra Bang 5 TCXD 229-1999 d c6 duogc 2 thong sb niy.
Céc thong s6 D va H dugc x4c dinh nhu hinh sau (mit mau den 1a mit don gio):
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Hinh 5.3: Hé toa do khi x4c dinh hé s6 khong gian v
yji : dich chuyén ngang ti ddi cua trong tdm tang thir j tng véi dang dao dong ty nhién
thir 1, khong thir nguyén.

J': Khéi lwong tap trung ciia phan cong trinh thi j.
M; G vy

tiéu chuan thanh phan dong cua gi6 tac dung 1én phan tir j ing véi dang dao dong thir i
Whyji) .

Sau khi xac dinh dugc day du cac thong sb xac dinh dugc cac gia tri

Gia trj tinh toan thanh phan dong cua tai trong gié duoc xac dinh theo cong thic:
t
o) = Wiy 1P (5-8)
Trong do: - Hé sb do tin cay lay bang 1.2
B Heé sb diéu chinh tai trong gi6 theo thoi gian, 1ay bang 1
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Bang 5.7: Két qua tinh toan thanh phan dong cua gi6 theo phuong X

Téng M; (1) Z (kNV)VFj i YiWej yi'M; (kNV)ijix
Tang Trét 1858.293 0.892 29.2 -0.0113583 -0.33 0.24 1.9
Tang 1 1463.221 0.744 37.5 -0.0833333 -3.13 10.16 111
Tang 2 1443.384 0.694 37.5 -0.0833333 -3.13 10.02 10.9
Tang 3 1425.352 0.663 39.3 -0.1666667 -6.55 39.59 215
Tang 4 1409.302 0.640 40.7 -0.1666667 -6.78 39.15 21.3
Tang 5 1409.302 0.623 41.8 -0.25 -10.46 88.08 32.0
Tang 6 1401.424 0.609 42.8 -0.3333333 -14.27 155.71 42.4
Tang 7 1394.627 0.597 43.7 -0.3333333 -14.56 154.96 42.2
Tang 8 1394.627 0.586 44.4 -0.4166667 -18.52 242.12 52.7
Tang 9 1380.097 0.577 45.1 -0.5 -22.56 345.02 62.6
Tang 10 1367.548 0.570 45.8 -0.5833333 -26.69 465.35 72.4
Tang 11 1367.548 0.562 46.3 -0.6666667 -30.90 607.80 82.7
Tang 12 1355.469 0.556 46.9 -0.6666667 -31.26 602.43 82.0
Tang 13 1345.37 0.550 47.4 0.75 -35.54 756.77 91.5
Tang 14 1345.37 0.544 47.9 -0.8333333 -39.89 934.28 101.7
Tang 15 1338.539 0.539 48.3 -0.9166667 -44.28 1,124.74 111.3
Thl;f;;‘gg 6760035 | 0535 487 0.9166667 44,67 736.09 72.8
Tang Mai 448114 0.530 6.0 1 -6.02 44.81 4.1
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Bang 5.8: Két qua tinh toan thanh phan dong cua gi6 theo phuong Y

Ting M; (1) Z (k\lilv)Fj Yii YiWrj yi'M; (:l\\/l;jix
Tang Trét 1858.293 0.892 44.3 0.01380909 0.61 0.35 25
Tang 1 1463.221 0.744 42.7 0.09090909 3.88 12.09 13.2
Tang 2 1443.384 0.694 42.7 0.09090909 3.88 11.93 13.0
Tang 3 1425.352 0.663 44.7 0.18181818 8.13 47.12 25.7
Tang 4 1409.302 0.640 46.3 0.27272727 12.63 104.82 38.1
Tang 5 1409.302 0.623 47.6 0.27272727 12.98 104.82 38.1
Tang 6 1401.424 0.609 48.7 0.36363636 17.71 185.31 50.5
Tang 7 1394.627 0.597 49.7 0.45454545 22.58 288.15 62.9
Tang 8 1394.627 0.586 50.6 0.54545455 27.58 414.93 75.4
Tang 9 1380.097 0.577 51.3 0.63636364 32.67 558.88 87.1
Tang 10 1367.548 0.570 52.1 0.63636364 33.13 553.80 86.3
Téang 11 1367.548 0.562 52.7 0.72727273 38.35 723.33 98.6
Tang 12 1355.469 0.556 53.3 0.81818182 43.64 907.38 110.0
Tang 13 1345.37 0.550 53.9 0.81818182 44.11 900.62 109.2
Tang 14 1345.37 0.544 54.5 0.90909091 49.51 1,111.88 121.3
Téng 15 1338.539 0.539 55.0 0.90909091 49.97 1,106.23 120.7
Tang Thuong 876.0035 0.535 55.4 0.90909091 50.40 723.97 79.0
Téang Mai 44.8114 0.530 12.4 1 12.42 44.81 4.4
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5.3. TAI TRONG DONG DAT
5.3.1. Tong quan vé dong dit

Pong dat 12 mot hién tuong vat ly phuce tap dac trung qua su chuyén dong hon loan cia
vo trai dat, c6 phuong va cuong do thay doi theo thoi gian. Pong dét xay ra mot cach bat
ngo va khong kéo dai.

Quan diém thiét ké khang chan hién dai 1a chip nhén tinh khong chic chin cta hién
tuong dong dét va tap trung vao thiét ké cong trinh c6 mirc do an toan chap nhan duoc.
Theo d6, cong trinh phai ¢6 do ciing, do bén, do déo thich hop dé dam bao sinh mang con
nguoi duge bao vé khi c6 dong dét xay ra, cac hu hong duoc han ché, nhirng cong trinh
quan trong van c6 thé duy tri dugc hoat dong.

Viéc thiét ké cong trinh trong viing dpng dit dwa trén co sé sau:

- Khi c6 dong dét thip hon cip dong dat qui dinh trong ving xdy dyng cong trinh do
ctig dugc dam bao nham tranh khong dé xay cac hu hong ¢ phan kién tric cua
cong trinh, cong trinh con ton tai nguyén ven. Twong ng v&i né 13 “Trang thai gisi
han lam viéc”

- Dbi véi cac tran dong dat c6 cuong do trung binh, do bén cho phép gidi han gidi
han cac xuit hién hu héng cuc bd nhung van duy tri dugc kha ndng hoat dong.
Tuong tmg v&i nd 1a “trang thai giéi han cudi ciing” hay “Trang théi gidi han kiém
soat hu hong”.

- Khi x4y ra cac tran dong dat co cuong do manh hoac rat manh, do déo cho phép
cong 6 cac chuyén vi khong dan hoi 16n ma khong bi sup do. Tuong tmg véi né 1a
“Trang thai gidi han sup d6” hodc “Trang thai gidi han ton tai”.

Khi thiét ké chdng dong dit cho nha cao tang can phan cac két cu thanh 4 cip chéng
dong dat. Su phan loai nay phu thudc vao cip dong dat tinh toan cho cong trinh va
loai hinh két cau.

Co s6 1y thuyét tinh toan

Theo TCVN 9386-2012 thiét ké cong trinh chiu dong dt ta c6 cac phuong phép phan
tich sau:

Dé phan tich va tinh todn dong dat, tap trung c6 2 nhém phuong phap 16n: phuong phap
phan tich dan hoi tuyén tinh va phuong phép phan tich phi tuyén. O day, sinh vién tim hiéu
va ap dung phuong phap phan tich dan hdi tuyén tinh cho céng trinh gém:

Phén logi theo tinh chit tic dong ciia dopng dit lén cong trinh

Phwong phap phan tich dan hoi tuyén tinh

- Phuong phap “phan tich phd phan tmg dao dong”.

- Phuong phép “phan tich lyc ngang tuong duong”.

Phwong phap phan tich tinh lwc ngang twong duwong
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Phuong phap tinh luc ngang tuong duong la phuong phép trong do luc quan tinh do
dong dat sinh ra tac dong 1én cong trinh theo phuong ngang duogc thay thé bang cac tinh
lwc ngang turong dwong. Phan 16n cac cong trinh xay dung thong thuong khi thiét ké khang
chan déu dung phuong phéap nay dé tinh toan. Luc ngang ndy c6 tén 1a luc cit day hoic luc
cit & chan cong trinh, dugc phan phéi trd lai trén chiéu cao cong trinh tai cac vi tri cé khéi
lwong tap trung, thuong 13 cao trinh ban san. Phuong phap phan tich nay c6 thé ap dung
cho cac nha ma phan Gng ctia n6 khong chiu anh hudng dang ké boi cac dang dao dong béc
cao hon dang dao dong co ban trong mdi phuong

Uu diém cta phuwong phap nay 1a tinh toan nhanh, don gian va cho két qua tinh toan
v6i d6 chinh xac c6 thé chdp nhan dugc. Phuong phap tinh luc ngang twong duong khong
ap dung cho cac cong trinh c6 hinh dang khong déu din hodc ¢o su phan bd khoi luong va
d6 cting khong dong déu trong mit bang ciing nhu trong chiéu cao (xem Piéu 4.2.3.3.)

% Piéu kién dp dung :Phuong phap nay co thé ap dung néu nha va cong trinh dap tng

4T,
T, <
{2,03}

= Thoa mén nhitng tiéu chi vé tinh déu ding theo miat dung cho trong 4.2.3.3

duoc ca hai diéu kién sau day:

Phwong phdp phdn tich phé phén iing dao dong

Trude hét, theo cach tinh thong thudng, xac dinh mdi dang dao dong chinh cta hé két
ciu. Tiép d6 1a tir pho phan g dong dat cho trude, xac dinh cac pho gia toc cuc dai ing
v6i chu ky dao dong chinh. Trén co s¢ nay bang k¥ thuat phan tich dang, xac dinh phan
g 16n nhat cua hé két cdu duoc xac dinh theo phuong phap t6 hop thong ké cac phan tng
16n nhét ¢ cac dang dao dong chinh.

% Piéu kién dp dung Phuong phap phan tich phd phan tmg 1a phwong phap co thé ap

dung cho tit ca cac loai nha (xem Piéu 4.3.3.1 Error! Reference source not found.)

% 86 dang dao dong can xét dén: Phai xét dén phan ung cia tat ca cac dao dong gop

phan dang ké vao phan tng tong thé ctia cong trinh. Nhu vay phai dap tmg mot

trong hai diéu kién sau:

=  Tong cac trong lwong hitu hiéu cia cac dang dao dong (mode) duoc xét chiém it
nhat 90% tong trong luong két cau

= Tit ca dang dao dong (mode) c6 trong lwong hitu hiéu 16n hon 5% cta tong trong
luong déu duoc xét dén.

Két Ludin: Tur két qua phan tich trén sinh vién nhan thiy viéc sir dung phuong phap phd
phan tng tuy ap dung dugc cho moi loai nha nhung khi dwa pho phan Gng thiét ké vao
ETABS thi kho quéan 1y duoc két qua tai trong dong dat. Viéc sir dung phuong phap lich sir
- thoi gian ciling gdp nhidu kho khin vi khong c6 s6 lidu bang gia toc do tai dia diém xay
dung. Trong dd an nay sinh vién chon phwong phap phan tich tinh lwc ngang twong
dwong dé xac dinh tai trong dong dat vi théa cac tiéu chi déu din theo mit bing va
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miit ding, dong thoi chu ki dao dong T1 = 1.887s (<4Tc = 3.2s va 2s) nén c6 thé ap
dung .
Phwong phap phéan tich tinh lyc ngang twong dwong
Cdc bwde xdc dinh tii trong dong dit theo phwong phdp tinh luc ngang twong
duong
Buéc 1: Xdc dinh loai dit nén
C6 7 loai dat nén: A, B, C, D, E, S1, S (Bang 3.1)
Buwéc 2: Xdc dinh ti s6 agrlg
agr: Pinh gia toc nén tham chiéu phu thudc dia diém xay dung cong trinh (Bang phén
ving gia toc nén — phu luc I -TCVN 9386-2012 )
g: Gia toc trong truong g = 9.81 m/s?
Buwéc 3: Xdc dinh hé sé tim quan trong 1
Mtc d6 tam quan trong dugc dac trung boi hé s6 tim quan trong y1. Céc dinh nghia vé
mirc d6 tim quan trong (y1 = 1.25, 1.00, 0.75) (Phu luc E- TCVN 9386-2012) twong ting
v&i cong trinh loai I, II, IIT (Phu luc F — TCVN 9386-2012).
Buwéc 4: Xdc dinh gid tri gia toc dit nén thiét ké aq
Gia tdc dat nén thiét ké ag ung voi trang thai cuc han x4c dinh nhu sau:

ag = agR 'YI
Theo quy dinh cia TCVN 9386-2012 thi:

a . s .
9>0.08g: Bong dat manh phai thiét ké khang chan
a - 5 . .
0.04g < 9<0.08g: Dong dat yeu chi can ap dung cac bién phap cau tao khang chan

4 < 0.04g: Khong can thiét ké khang chan
Buwéc 5: Xdc dinh hé sé ing xiv q ciia két cdu bé tong cét thép
Heé khung hodc hé khung twrong duong (hdn hop khung — vach), co thé xac dinh gan
dung nhu sau (cap déo trung binh) (xem myc 5.2.2.2, TCVN 9386-2012)
q = 3.3 nha mot tang
q = 3.6 nha nhiéu ting, khung mét nhip
q = 3.9 nha nhiéu ting, khung nhiéu nhip hodc két cau hon hop twong dwong khung.
Budc 6: Phan tich dao dgng, tim chu ki, tan sé, khéi lwong tham gia dao djng ciia
cdac dang dao dong.
e Dbi voi phuong phap tinh lyc ngang twong duong, (H<40m): c6 thé xac dinh bang
cong thuc gan dung
e Néu nha c6 H > 40m, hoic dung phuong phap phd phan tng: dung phan mém hd
tro.
Budc 7: Xay dung pho thiét ké diing cho phan tich dan héi
e Pho thiét ké dan hoi theo phurong nim ngang
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Déi v6i thanh phan ndm ngang cua tac dong dong dét, pho thiét ké khong thir nguyén

Sd(T) dugc xac dinh nhu sau:

Trong do:

S, (T):ags’E*%%‘%H

5,(T)=2,8.2>
q
5T
S,(T)= max[ag S —.?C;B QJ

S¢(T): Pho phan tng dan hdi
T: Chu ki dao dong cua hé tuyén tinh mot bac tu do
ag: Gia toc nén thiét ké

S: HE s6 nén

Tg: Gi61 han dudi cua chu ki tmg véi doan ndm ngang ctia pho phan tmg gia toc

Tc: Gidi1 han trén cta chu ki tng véi doan nam ngang cta pho phan tng gia toc

To: Gié tri xac dinh diém bt dau cta phan tmg dich chuyén khong doi trong phd phan

ung.

Bang 5.9 — Gia tri tham s6 mé ta phan ng dan hoi theo phwong ngang

Loai dit nén S Ts(s) Te (S) To (S)
A 1.0 0.15 0.4 2.0
B 1.2 0.15 0.5 2.0
C 1.15 0.20 0.6 2.0
D 1.35 0.20 0.8 2.0
E 14 0.15 0.5 2.0

B =0.2: hé s6 g vai can dudi pho thiét ké theo phurong nam ngang

Budéc 8: Xdc dinh lwc cit ddy (4.3.3.2.2)
Theo mdi hudng ngang duoc phan tich, luc cat day dong dét Fp duoc xac dinh theo biéu

thirc sau:

R, =S,(T,).mA

Trong do:

Sa(Th) : Tung d6 cua phd thiét ké khong thir nguyén tai chu ki Ty
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T1: Chu ki dao dong co ban cia nha va cong trinh do chuyén dong ngang theo huéng
dang xét

m: Tong trong lwong ctia nha va cong trinh trén moéng hodc trén dinh cua phan cimg

A =0.85 péu Ty <2Tc v6inha va cong trinh trén 2 tang, A =1.0 44i vsi cac truong
hop khac.

Buwéc 9: Phin phéi lie cit ddy Ién tirng tang theo phwong ngang

Khi dang dao dong co ban duoc ldy gin dung bing cac chuyén vi ngang ting tuyén tinh
doc theo chiéu cao, luc ngang Fj (ddt tai cao trinh tdp trung cia trong lugng Wi) tinh béng:

s;m,
D.sim;

. .S, s . ‘. - m.
Trong do: Si va J 1a chuyén vi cac khoi lugng M , Jtrong dang dao dong co ban

F=F,.

+ Ap dung tinh todn xdc dinh tdi trong dong theo phwong phdp tinh luc ngang
twong dwong.
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5.3.2. Pic diém cong trinh va cac thong sé din xuat (theo TCVN 9386-2012)

Pic diém cong
trinh

- Dia diém xay
dung:

- H¢ s0 tdim quan trong:

- Pac diém két cau:

Tinh, thanh:
Quan, huyén:
Loai nén dat:
7=

Cép déo

Loai két cau:

TP.H) Chi Minh
Q.Tan Pha
. Béang 3.1 (TCVN 9386-

1.00

DCM

2012)

Phu luc E,F

Béang 6.2

H¢ khung, hodc twong duong khung

Kw = 1.00
Cic thong so din xuit:

Thong s6 L?;u Gia tri ?lorn Ghi chu
- Gia toc nén quy doi agro | 0.0702 Béng tra Phu luc I
- Gia toc nén agr | 0.688 | m/s? agr = agro.g
- Gia tdc nén thiét ké ag 0.688 | m/s? ag= age. /1
- Thong s6 xac dinh phd S 1.15 Bang 3.2

Ts 0.2 s | Bang3.2

Tc 0.6 s | Bang3.2

To 2 S Béang 3.2
- Hé s6 Gmg xur q 319 Theo muc 5.2.2.2
- Hé sb xé4c dinh can dudi Y2 0.2 Theo muc 3.2.2.5
- Hé sb diéu chinh A 0.85 Theo muc 4.3.3.2.2
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Bang 5.11 gia tri lwe dong dit tac dung 1én cac ting theo phuwong X

Chu ky dao dong, T1x (S)

Gia tri phd phiét ké, Sq (m/s?)

Téng khéi lugng, m (kN)
Luc cat day, Fox (KN)

1.52

0.5088

23620.3

4182

TANG mi (kN) Si mi.Si FYi (kN)
STT m
18 Tang méi 44.8114 0.0187 0.8380 18.70
17 Tang thuong |  876.0035 0.017578 |  15.3984 343.68
16 Tang 15 1338.539 0.016487 |  22.0685 492.55
15 Tang 14 1345.3701 | 0.015354 | 20.6568 461.05
14 Tang 13 1345.3701 | 0.014189 | 19.0895 426.06
13 Tang 12 1355.4685 | 0.012994 | 17.6130 393.11
12 Tang 11 1367.5476 | 0.011792 | 16.1261 359.92
11 Tang 10 1367.5476 | 0.010572 | 14.4577 322.69
10 Tang 9 1380.0969 | 0.009344 | 12.8956 287.82
9 Tang 8 1394.6269 | 0.008131 | 11.3397 253.10
8 Tang 7 1394.6269 | 0.006927 | 9.6606 215.62
7 Tang 6 1401.4242 |  0.005747 | 8.0540 179.76
6 Tang 5 1409.3019 | 0.004611 | 6.4983 145.04
5 Tang4 1409.3019 | 0.003531 | 4.9762 111.07
4 Tang 3 1425.3524 |  0.002528 | 3.6033 80.42
3 Tang 2 1443.3835 | 0.001638 | 2.3643 52.77
2 Tang 1 1463.2214 |  0.000882 |  1.2906 28.80
1 Tang Trét 1858.2932 |  0.000237 |  0.4404 9.83

TONG 23620.3 187.3709 |  4182.00
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Bang 5.12- Bang gia tri lwc déng dit tic dung 1én cac ting theo phwong Y

Chu ky dao dong, T1y (S)
Gia tri phd phiét ké, Sq (m/s2)
Téng khéi lugng, m (kN)
Luc cit ddy, Foy (KN)

1.76

0.7178

23620.3

3629.48

mi FYi
TANG (kN) Si mi.Si (kN)
STT m
18 Tang mai 448114 | 0.020039 0.8980 14.06
17 Tang thuong | 876.0035 0.01925 16.8631 | 263.97
16 Tang 15 | 1338.539 | 0.01845 24.6960 | 386.58
15 Tang 14 | 1345.3701 | 0.017587 23.6610 | 370.38
14 Tang 13 | 1345.3701 | 0.016642 22.3896 | 350.48
13 Tang 12 | 1355.4685 | 0.015613 21.1629 | 331.27
12 Tang 11 | 1367.5476 | 0.014516 19.8513 | 310.74
11 Tang 10 | 1367.5476 | 0.013341 18.2445 | 285.59
10 Tang 9 1380.0969 | 0.012094 16.6909 | 261.27
9 Tang 8 1394.6269 | 0.010797 15.0578 | 235.71
8 Tang 7 1394.6269 | 0.009441 13.1667 | 206.11
7 Tang 6 1401.4242 | 0.008036 11.2618 | 176.29
6 Tang 5 1409.3019 | 0.006607 9.3113 145.75
5 Tang4 1409.3019 | 0.005169 7.2847 114.03
4 Tang 3 1425.3524 | 0.003757 5.3550 83.83
3 Tang 2 1443.3835 | 0.00244 3.5219 55.13
2 Tang 1 1463.2214 | 0.001281 1.8744 29.34
1 Tang Trét | 1858.2932 | 0.000308 0.5724 8.96
TONG | 23620.3 231.8632 3629.48

Pho thiét ké theo phwong dirng.

Théanh phan thang dimg ca tai trong dong dat chi can xem xét khi

: =0. ?)<0.25xg = 2. 2
trinh nam ¢ Quéan Téan Phu véi %vg 0688(m/s )<0 5xg S(mls)

a,, >0,25¢g Cong

nén khéng

can xét dén thanh phan dimg cia tai dong dat. Do d6, khong can xdy dung phd phan tng

theo phuong ding.

T6 hop cac hé qua ciia cac thanh phin dong dat

Viéc t6 hop cac thanh phan nam ngang tac dong dong dét co thé thyc hién nhu sau:

Gia tri 16n nhat ciia mdi hé qua tac dong 1én két cdu do hai thanh phan nam ngang ctia

tac dong dong dat, c6 thé xac dinh bang cin bac hai cua tong binh phuong cac
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gia tri ctia hé qua tac dong do mdi thanh phan ndm ngang gy ra.

Quy tic & trén néi chung cho két qua thién vé an toan.

Tb hop tai trong dong dit dugc xac dinh theo phuong phép cin bac hai cta tong binh
phuong:

_ y 2 2
EEmax =t Ede + EEdy

Trong do:

- Emx Cac gia tri hé qua tac dong 16n nhit do tac dong dong thoi cua cac luc dong
d4t ngang trong ca 2 phuong chinh gy ra.
E

- Edx va EEdy Tuong tmg 1a cac gia tri hé qua tic dong do cac lyc dong dat tic dong
theo phuong x-X va y-y gay ra.

Trong thuc té, lyc dong dit tic dong theo hai phuong ngang vudng goc véi nhau khong
phai luc nao cling cung pha véi nhau. Vi vay, TCVN 9386:2012 cho phép st dung mot
phuong 4n t6 hop khac trong d6 1ay 100% hé qua tac dong dong dat theo mot phuong két
hop véi 30% hé qua tac dong dong dat theo phuong vudng goc:

Ee =Egy "+ "0.3Eg,

Er =0.3Eg, "+ "Egy

Trong dé: “+” c6 nghia 1a “t6 hop voi”, Eeax Va Eegy twong g 1 céc gid tri hé qua
tac dong do tai trong dong dat tac dong theo phuong x — X va'y —y gay ra.

5.4. CAC TRUONG HOP TO HOP TAI TRONG VA CAU TRUC TO HOP

5.4.1. Céc truomg hop td hop tai trong

Theo sach “Tinh to4n tiét di¢n cot Bé tong cot thép” ciia GS.TS.Nguyén Pinh
Cong: “trong nhing nha nhiéu ting c6 tinh tai kha 16n so véi hoat tai (g >2p véi g va p la
tinh tai va hoat tai) va c¢6 chidu cao nha kha 16n (>40m) thi moment trong dam va cot do
hoat tai ding gay ra 1a kha bé so v&i moment do tinh tai va tai trong gioé gy ra. Lic nay co
thé tinh gan dang bang cach bo qua cac trudng hop xép hoat tai dimg cach tang, cach nhip
ma gdp toan bo hoat tai san va tinh tai san dé tinh”

-Lwgc dich thi trong truwomg hop hoat tii 16n hon 75% tinh tai thi méi xét dén cac
trwong hop chit tii, trong trwong hop nguoc lai thi chit diy hoat tai.

Béang 5.13- Cac trudng hop tii trong

TT| TAITRONG LOAI Y NGHIA

1 TT DEAD Tai trong ban than
2 HT LIVE Hoat tai

3 GTX WIND Gi6 tinh phuong X
4 GTY WIND Gi6 tinh phuong Y
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TT| TAITRONG LOAI Y NGHIA

5 GDX WIND Gi6 dong phuong X

6 GDY WIND Gi6 dong phuong Y

7 DDX QUAKE DPong dat theo phuong X
8 DDY QUAKE Dong dat theo phuong Y

5.4.2. Céc truong hop td hop tai trong trung gian

Bang 5.14 - Cac trwong hgp tai trong trung gian

TT izr?]l;;) Loai Thanh phan Y nghia
9 GDX SRSS GDX Gi6 dong theo phuong X,-X
10 GDY SRSS GDY Gi6 dong theo phuong Y,-Y
GTX, Gio tinh X ket hop véi Gio
1 eX ADD GDX (combo) | dong X,gi6 dong -X
GTY, Gio tinh Y ket hop véi Gio
12 cY ADD GDY (combo) | dong Y,gio dong -Y
100% dong dat theo phuong X
13 EX SRSS DDX,0.3DDY | két hop voi 30% dong dat theo
phuong Y
100% dong dét theo phuong Y
14 EY SRSS DDY,0.3DDX | két hop voi 30% dong dat theo
phuong X

5.4.3. Cac truong hop to hop tai trong tinh toan

Bang 5.15 - Cac truwomg hop t6 hop tii trong

TT TEN TO HQP CAU TRUC TO HQP
TINH TAI (TT) 1,1TLBT+1,25HT+1,1TUONG
HOAT TAI (HT) 1,3HT<2 + 1,2HT>2

EX 1DDX+0.3DDY
EY 1DDY+0.3DDX
GX 1,2GTX+1,2GDX1
GY 1,2GTY+1,2GDY1

1 COMB1 TT +HT

2 COMB2 TT + GX

3 COMB3 TT-GX

4 COMB4 TT + GY

5 COMB5 TT-GY

64



6 COMB6 TT + 0,9(HT+GX)

7 COMB? TT +0,9(HT-GX)

8 COMBS TT + 0,9(HT+ GY)

9 COMB9 TT +0,9(HT- GY)

10 COMB10 TT+EX

11 COMB11 TT+EY

12 COMB12 TT+0.3HT+EX

13 COMB13 TT+0.3HT+EY

14 THBAO ENVEL(COMBI, COMB2,...COMB9)
15 THBAO 2 (EQ) | ENVE(COMBI, COMB2,...COMBI3)

Ghi chu:
-Theo TCVN 9386-2012: Thiét ké cong trinh chiu dong dat
Gia trj thiét ké Eq ctia hé qua tac dong do dong dat gay ra duoc xac dinh:
Ed — Zkaj II_|_IIPII_}_IIAEd I'—}—"Z\l’Iz'iQkyi
1

i>1

Trong d6:Dau “+” 13 “t6 hop véi”
G - Tinh tai
P - Tai trong thiét ké ing suit trude ( v6i két cdu khong du ing luc P = 0).

Bs - Tai trong dong dat.

Q - Tai trong tam thoi ( hoat tai).

Vai Hé s6 t6 hop cho gia tri dugc coi 14 1au dai cta tac dong thay doi i.
Céc hiéu tng quan tinh cta tic dong dong dat thiét ké phai duoc xéac dinh :

ZGk,j "+ "Z‘Vz,iQk,i

= i1

Vai . Hé sd t6 hop tai trong d6i véi tac dong thay doi thu i

Bang 5.16 - Céc gid tri 21 déi véi nha

Tac dong Vai
Tai trong dat 1én nha, loai

Loai A: Khu vwe nha ¢, gia dinh 0.3
Loai B: Khu vuc van phong 0.3
Loai C: Khu vuc hoi hop 0.6
Loai D: Khu vuc mua ban 0.6
Loai E: Khu vuc kho Iuu trir 0.8
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Tac dong Vo
Loai F: Khu vuc giao thong, trong lugng xe < 30kN 0.6
Loai G: Khu vuc giao thong, 30kN < trong lugng xe < 160kN 0.3
Loai H: Mai 0
Bang 5.17 - Gia tri cia P dé tinh to4n Vai
- Loai tac dong thay do6i - Tang - ¢
- Mai - 10
- Céc tang st dung - 08
- Céacloaitt A > C dong thoi '
- Céc tang st d
flC flng str dung . 05
doc lap
- Cacloaitt D — F*va ) )
kho luu trix
Y, =0.6

bé don gian tinh toan, thién v& an toan tat ca cac hoat tai ta chon hé sb to hop
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MO HINH ETABS

67



Phan luc chén cot

el o P, Y15 oot ) ol Joint Label: 28 =
Story: HAM
Fx= 35.1280

= Fy= 20.1207 =

Fz= 11063.2198
Mx = 74.0609
My = 121.7379
Mz =-0.1275

| — e e I8 + e

Phan lyuc chan ¢t

Phan lyc chan cot Prnax trong etabs = 11063 KN
- Tai trong luc doc khi so bg ; N=A*S*n=15x49x16=11760(KN) (yem chi tiét trong
chuong 2)

A ‘11760 -11063

11760
- 0 <5.92% < 20% => Két qua dang tin cay

‘xlOO% =5.92%
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5.5. KIEM TRA ON PINH TONG THE
5.5.1. Kiém tra d6 ctng ( kiém tra chuyén vi dinh )

Dua vao chi dan C.4 phu luc C TCVN 5574-2012
Ta c6: chuyén vi gidi han cho phép

Lién két gitra twrng, twng | Chuyén vi
Nha, twéng va twong ngin ngén vao khung nha gi¢i han
Ju
1.Nha nhidu ting. Bét ky h/500

% Kiém tra chuyeén vi do gio

UX 175=0.000096
UY;rx =0.000152

- Chuyén vi do tai gi6 theo phuong X 16n nhét :

- Chuyén vi do tai gi6 theo phuong Y 16n nhét :
frnx =0.000152

- Téng chiéu cao cong trinh H = 61.5m ( tinh tir mit ngam céng trinh ti san san

thuong )

1 =0.000152 < -+ —0.123
=> 500 ( thoa )

< Kiém tra chuyén vi do dong dat

UX 17=0.000366 _
UX 1 =0.000418

- Chuyén vi do tai dong dét theo phuong X :

- Chuyén vi do tai dong dét theo phuongY:
_ fx=0.000418

- Tong chiéu cao cong trinh H = 61.5m ( tinh tir mit ngam cong trinh ti san san
thuong )

f . —0.000418 < -1 —0.123

=> 500 (thoda)
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5.5.2. Kiém tra chuyén vi léch tang

Phu luc C4 (TCVN 5574-2012)

Bang 5.1 Chuyén vi gi6i han theo phuong ngang fu theo yéu cau ciu tao

Lién két giira twérng, twérng | Chuyén vi
Nha, twong va twéng ngan ngan vao khung nha gi¢i han
Ju
1.Nha nhiéu tang. Bat ky h/500
2. Mét tang clia nha nhiéu tang Mém h 1300
a) Tudng, twdng ngan bang gach, bé téng thach cao, Cing h. /500
panen bé tong cbt thép
b) Twong dp da thién nhién, 1am tir blbc Ceramic hoZc Cirng h 1700
lam tlr vach kinh

- Cong trinh sinh vién dang tinh 1a nha nhiéu tang va tudng ngin bang gach nén kiém

h
) f, <=
tra chuyén vi giéi han véi cong thue : 50

ChU Y : Vi khi xudt gid tri Drift dd chia cho chiéu cao tang nén gid tri khéng cé

1
< [
don vi thir nguyén, do do ta kiem tra : ‘500
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5.5.3. Kiém tra chuyén vi léch tang do gié

Load Kiém

Story Case/Combo Direction Drift Label | tra
TANG MAI GX Max X 0.000352 66 Thoa
TANG MAI GX Min X 0.00008 65 Thoa
TANG MAI GY Max Y 0.000119 92 Thoa
TANG MAI GY Min Y 0.000119 92 Thdoa
TANG THUGQNG GX Max X 0.000347 49 Thoa
TANG THUGQNG GX Min X 0.000077 49 Thoa
TANG THUGQNG GY Max Y 0.00012 21 Thda
TANG THUGQNG GY Min Y 0.00012 21 Thda
TANG 15 GX Max X 0.000355 5 Thda
TANG 15 GX Min X 0.000078 5 Thda
TANG 15 GY Max Y 0.000129 21 Thoa
TANG 15 GY Min Y 0.000129 21 Thoa
TANG 14 GX Max X 0.000364 5 Thoa
TANG 14 GX Min X 0.000079 5 Thoa
TANG 14 GY Max Y 0.000142 21 Thoa
TANG 14 GY Min Y 0.000142 21 Thoa
TANG 13 GX Max X 0.000373 16 Thda
TANG 13 GX Min X 0.000081 5 Thda
TANG 13 GY Max Y 0.000156 21 Thda
TANG 13 GY Min Y 0.000156 21 Thda
TANG 12 GX Max X 0.000378 42 Thda
TANG 12 GX Min X 0.000082 49 Thda
TANG 12 GY Max Y 0.000169 44 Thda
TANG 12 GY Min Y 0.000169 44 Thda
TANG 11 GX Max X 0.000385 16 Thda
TANG 11 GX Min X 0.000084 42 Thda
TANG 11 GY Max Y 0.000182 9 Thda
TANG 11 GY Min Y 0.000182 9 Thda
TANG 10 GX Max X 0.00039 16 Thda
TANG 10 GX Min X 0.000086 16 Thda
TANG 10 GY Max Y 0.000195 8 Thda
TANG 10 GY Min Y 0.000195 8 Thda
TANG 9 GX Max X 0.000387 16 Thda
TANG 9 GX Min X 0.000087 42 Thda
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TANG 9 GY Max Y 0.000203 8 Thoa
TANG 9 GY Min Y 0.000203 8 Thoa
TANG 8 GX Max X 0.000385 16 Thoa
TANG 8 GX Min X 0.000088 16 Thoa
TANG 8 GY Max Y 0.000211 8 Thoa
TANG 8 GY Min Y 0.000211 8 Théa
TANG 7 GX Max X 0.000377 16 Thoa
TANG 7 GX Min X 0.000088 16 Thoa
TANG 7 GY Max Y 0.000216 8 Thoa
TANG 7 GY Min Y 0.000216 8 Thoa
TANG 6 GX Max X 0.000362 16 Thoa
TANG 6 GX Min X 0.000087 16 Thoa
TANG 6 GY Max Y 0.000216 8 Thoa
TANG 6 GY Min Y 0.000216 8 Thoa
TANG 5 GX Max X 0.000341 16 Thoa
TANG 5 GX Min X 0.000084 16 Thoa
TANG 5 GY Max Y 0.000212 8 Thoa
TANG 5 GY Min Y 0.000212 8 Thoa
TANG 4 GX Max X 0.000313 16 Thda
TANG 4 GX Min X 0.00008 16 Thoa
TANG 4 GY Max Y 0.000203 8 Thoa
TANG 4 GY Min Y 0.000203 8 Thda
TANG 3 GX Max X 0.000273 16 Thda
TANG 3 GX Min X 0.000072 16 Thda
TANG 3 GY Max Y 0.000184 8 Thda
TANG 3 GY Min Y 0.000184 | 8 Thoa
TANG 2 GX Max X 0.000226 16 Thoa
TANG 2 GX Min X 0.000062 16 Thoa
TANG 2 GY Max Y 0.000157 8 Thoa
TANG 2 GY Min Y 0.000157 8 Thoa
TANG 1 GX Max X 0.000163 16 Thoa
TANG 1 GX Min X 0.000046 16 Thda
TANG 1 GY Max Y 0.000112 8 Thoa
TANG 1 GY Min Y 0.000112 8 Thoa
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5.5.4. Kiém tra chuyén vi léch tang do dpng dit

Load Kiém

Story Case/Combo Direction Drift Label | Tra
TANG MAI EX Max X 0.000398 66 Thoa
TANG MAI EX Max Y 0.000102 67 Thoa
TANG MAI EX Min X 0.000398 66 Thoa
TANG MAI EX Min Y 0.000102 67 Thoa
TANG MAI EY Max X 0.000126 66 Thoa
TANG MAI EY Max Y 0.000314 94 Thoa
TANG MAI EY Min X 0.000126 66 Thoa
TANG MAI EY Min Y 0.000314 94 Thoa
TANG THUGQNG EX Max X 0.000397 5 Thoa
TANG THUGONG EX Max Y 0.000112 21 Thda
TANG THUGONG EX Min X 0.000397 5 Thoa
TANG THUGONG EX Min Y 0.000112 21 Thoa
TANG THUONG EY Max X 0.000131 5 Thoa
TANG THUONG EY Max Y 0.000317 8 Thoa
TANG THUONG EY Min X 0.000131 5 Thoa
TANG THUONG EY Min Y 0.000317 8 Thoa
TANG 15 EX Max X 0.000412 5 Thoa
TANG 15 EX Max Y 0.00012 21 Thoa
TANG 15 EX Min X 0.000412 5 Thoa
TANG 15 EX Min Y 0.00012 21 Thoa
TANG 15 EY Max X 0.000137 5 Thoa
TANG 15 EY Max Y 0.000343 8 Thoa
TANG 15 EY Min X 0.000137 5 Thoa
TANG 15 EY Min Y 0.000343 8 Thda
TANG 14 EX Max X 0.000422 5 Thoa
TANG 14 EX Max Y 0.00013 20 Thoa
TANG 14 EX Min X 0.000422 5 Thoa
TANG 14 EX Min Y 0.00013 20 Thoa
TANG 14 EY Max X 0.000141 5 Thoa
TANG 14 EY Max Y 0.000372 9 Thoa
TANG 14 EY Min X 0.000141 5 Thoa
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TANG 14 EY Min Y 0.000372 9 Thoa
TANG 13 EX Max X 0.00043 5 Thoa
TANG 13 EX Max Y 0.000139 21 Thoa
TANG 13 EX Min X 0.00043 5 Thoa
TANG 13 EX Min Y 0.000139 21 Thoa
TANG 13 EY Max X 0.000144 5 Thoa
TANG 13 EY Max Y 0.000399 9 Thoa
TANG 13 EY Min X 0.000144 5 Thoa
TANG 13 EY Min Y 0.000399 9 Thoa
TANG 12 EX Max X 0.000429 5 Thoa
TANG 12 EX Max Y 0.000145 8 Thoa
TANG 12 EX Min X 0.000429 5 Thoa
TANG 12 EX Min Y 0.000145 8 Thoa
TANG 12 EY Max X 0.000143 5 Thoa
TANG 12 EY Max Y 0.000416 8 Thoa
TANG 12 EY Min X 0.000143 5 Thoa
TANG 12 EY Min Y 0.000416 8 Thoa
TANG 11 EX Max X 0.000431 5 Thoa
TANG 11 EX Max Y 0.000152 9 Thoa
TANG 11 EX Min X 0.000431 5 Thoa
TANG 11 EX Min Y 0.000152 9 Thoa
TANG 11 EY Max X 0.000143 5 Thoa
TANG 11 EY Max Y 0.000434 9 Thoa
TANG 11 EY Min X 0.000143 5 Thoa
TANG 11 EY Min Y 0.000434 9 Thoa
TANG 10 EX Max X 0.000429 5 Thoa
TANG 10 EX Max Y 0.000157 8 Thoa
TANG 10 EX Min X 0.000429 5 Thoa
TANG 10 EX Min Y 0.000157 8 Thoa
TANG 10 EY Max X 0.000142 5 Thoa
TANG 10 EY Max Y 0.000448 8 Thoa
TANG 10 EY Min X 0.000142 5 Thoa
TANG 10 EY Min Y 0.000448 8 Thoa
TANG 9 EX Max X 0.000418 5 Thoa
TANG 9 EX Max Y 0.00016 12 Théa
TANG 9 EX Min X 0.000418 5 Thoa
TANG 9 EX Min Y 0.00016 12 Théa
TANG 9 EY Max X 0.000138 16 Thoa
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TANG 9 EY Max Y 0.000453 8 Thoa
TANG 9 EY Min X 0.000138 16 Thoa
TANG 9 EY Min Y 0.000453 8 Thoa
TANG 8 EX Max X 0.00041 5 Thoa
TANG 8 EX Max Y 0.000164 8 Thoa
TANG 8 EX Min X 0.00041 5 Thoa
TANG 8 EX Min Y 0.000164 8 Thoa
TANG 8 EY Max X 0.000136 16 Thoa
TANG 8 EY Max Y 0.000462 8 Thoa
TANG 8 EY Min X 0.000136 16 Thoa
TANG 8 EY Min Y 0.000462 8 Thda
TANG 7 EX Max X 0.000397 5 Thoa
TANG 7 EX Max Y 0.000166 8 Thoa
TANG 7 EX Min X 0.000397 5 Thoa
TANG 7 EX Min Y 0.000166 8 Thoa
TANG 7 EY Max X 0.000132 16 Thoa
TANG 7 EY Max Y 0.000469 8 Thoa
TANG 7 EY Min X 0.000132 16 Thoa
TANG 7 EY Min Y 0.000469 8 Thoa
TANG 6 EX Max X 0.000378 5 Thoa
TANG 6 EX Max Y 0.000167 8 Thoa
TANG 6 EX Min X 0.000378 5 Thoa
TANG 6 EX Min Y 0.000167 8 Thda
TANG 6 EY Max X 0.000126 16 Thoa
TANG 6 EY Max Y 0.000469 8 Thoa
TANG 6 EY Min X 0.000126 16 Thoa
TANG 6 EY Min Y 0.000469 8 Thoa
TANG 5 EX Max X 0.000356 5 Thoa
TANG 5 EX Max Y 0.000166 8 Thoa
TANG 5 EX Min X 0.000356 5 Thoa
TANG 5 EX Min Y 0.000166 8 Thoa
TANG 5 EY Max X 0.00012 5 Thoa
TANG 5 EY Max Y 0.000467 8 Thoa
TANG 5 EY Min X 0.00012 5 Thoa
TANG 5 EY Min Y 0.000467 8 Thoa
TANG 4 EX Max X 0.000327 5 Thoa
TANG 4 EX Max Y 0.000161 8 Thoa
TANG 4 EX Min X 0.000327 5 Théa
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TANG 4 EX Min Y 0.000161 8 Thoa
TANG 4 EY Max X 0.000112 5 Thoa
TANG 4 EY Max Y 0.000453 8 Thoa
TANG 4 EY Min X 0.000112 5 Thoa
TANG 4 EY Min Y 0.000453 8 Thoa
TANG 3 EX Max X 0.000287 5 Thoa
TANG 3 EX Max Y 0.000149 8 Thoa
TANG 3 EX Min X 0.000287 5 Thoa
TANG 3 EX Min Y 0.000149 8 Thoa
TANG 3 EY Max X 0.000101 5 Thoa
TANG 3 EY Max Y 0.000419 8 Thda
TANG 3 EY Min X 0.000101 5 Thoa
TANG 3 EY Min Y 0.000419 8 Thoa
TANG 2 EX Max X 0.000241 5 Thoa
TANG 2 EX Max Y 0.000131 8 Thoa
TANG 2 EX Min X 0.000241 5 Thoa
TANG 2 EX Min Y 0.000131 8 Thoa
TANG 2 EY Max X 0.000086 5 Thoa
TANG 2 EY Max Y 0.000366 8 Thoa
TANG 2 EY Min X 0.000086 5 Thoa
TANG 2 EY Min Y 0.000366 8 Thoa
TANG 1 EX Max X 0.000176 5 Thoa
TANG 1 EX Max Y 0.000095 8 Thoa
TANG 1 EX Min X 0.000176 5 Thoa
TANG 1 EX Min Y 0.000095 8 Thoa
TANG 1 EY Max X 0.000064 5 Thoa
TANG 1 EY Max Y 0.000266 8 Thoa
TANG 1 EY Min X 0.000064 5 Thoa
TANG 1 EY Min Y 0.000266 8 Thoa

5.5.5. Kiém tra 14t

- Kiém tra diéu kién : H/B <5.
- Tong chiéu cao nha: 61.5 m
- Bé rong nha : 36m
=> Ty 1¢ chiéu cao nha/bé rong nha = 1.708<5
Két luan: Khong can kiém tra lat.
Kiém tra gia téc dinh



Theo TCXD 198:1997 gia tdc cuc dai cua chuyén dong tai dinh céng trinh duéi tac
dong cua gi6 thoa diéu kién:
y |<[Y]

Y

(6-17)

trong do: [Y ] gia tc dinh cho phép theo tiéu chuan ldy bang 150 mm/s2.
- Xem cong trinh 1 dao dong diéu hoa
_ X=Acos(wt+o)

_ V=X'=-AwSin(wt+)

_ a=v'=-Aw’cos(Wi+o)

2n N i
P U
- Trong d6 : A 1a chuyén vi dinh két cdu cua to hop gio dong
- Chuky T1 =0.521
- Chu ky T3 =0.578

_UX,,,,=0.000114(m)=0.114(mm)
_UY,,,=0.0001(m)=0.1(mm)

27\ 27 Y
191 {—J xAz(—j x0.114 =16.58( mm)

T 0.521 ( thoa)
2 2
|9, =(2—”J ><A=[2—”j x0.1=11.81(mm)
T 0.578 ( théa)
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5.6. TINH TOAN DAM SAN TANG PIEN HINH

Dua vao ti 1€ % chénh I¢ch ndi lyc thu dugc tir cac bang so sanh dé dang thu dugc két
qua Moment va luc cit giita cac ddm chénh 1éch twong dbi nho. Do vay khi thiét ké thép co
thé bé tri thép d6i xtng qua tryc.

Béang ndi lyc va to hop ndi lyc phuc vu cho viéc tinh toan dugc trinh bay ¢ phﬁn phu luc.

5.6.1. Tinh toan c6t thép doc

Do dam 1a cdu kién chiu uén nén lay biéu d6 ndi luc TH BAO 2 dé tinh c6t thép. Dam
duoc tinh toan theo cau kién chiu udn dat c6t thép don. Truong hop cbt kép thi ting tiét dién
dam.

Chon 16p bao vé dam 1a 30mm.

Can cu vao cép d6 bén cua bé tong B30, tra bang E2 TCXDVN 5574-2012, ta xac dinh
dugc cac thong sd &R =0.583; o = 0.413 4éi véi nhom cét thép AIII va
Gia thiét khoang cach tir mép bé tong chiu kéo dén trong tim nhém cdt thép chiu kéo 1a
a=70mm-—>h,=h-a
Ham lugng thép:

M = 0.1%
_ ExVuR, 100 = 0.583x0.9x17

%100 = 2.44% d6i v6i nhom cbt thép AIII

max
S
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B&T

B2

B4

B7S

122 ge AB é L B6-DE é B6-EF 22|
| B6-CD |
\ \
BA-56 BB-Séi BC-56 BD-56 ‘ BE-56 BF-56
BCD-56 ‘
Hjs,sﬂﬁ#,f?ﬂg, ___B5:CD ,7?@,57#‘},7EEL,1*
! BC-45 BD-45 \
BA-45 BB-45 | |BE-45 BF-45
i |\ i
B4-AB | B4-BC sa-co_ | B4-DE ‘ B4-EF .
g B)A-:M |p8-34 BC-34 BD-34 \ E-34 BF-#A
B3-AB ‘ B3-BC B3-DE ; B3-EF |
- -
| o |
——_J[C—— g c—
BA-23 BB-23 ‘ ‘ BE-23 BF-23
| BC-23 BD-23 \
B2-AB ‘ - ! |
| g A QFL,*,E?&, L ,7?2?7,%,7,5275?7,17
BA-12 BB-12 ‘ BC-1 BChr12 BD-12 ‘ BE-12 BF-12
\ \
| BI-CD |
B1-AB B1-BC B1-DE B1-EF
T 36000 T
& © © © ® ©
Hinh 5.5.1: Mit bang bo tri tén dam san dién hinh

Hinh 5.5.2 : Mt bang b6 tri tén dim san dién hinh tir ETABS
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Vi du:

Tinh toan c6t thép dam B1-AB( ETABS: B67) tai tang 10 khung truc 1 c6 tiét dién
b xh=30x60cm.

-
(41 Diagram for Beam B67 at Story Tang 10(D300X600) 5

Load Case/Load Combination End Offset Location
(") Load Case @ Load Combination (©) Modal Case | FEnd | ‘ 0.0000
[THBAO2 v|[MaxandMin v || JEnd | [4.7500

Length |5.0000

Component Display Location
[Major {V2 and M3) @ Show Max () Scroll for Values

Shear V2

Max = -111.3158 kN
at 0.0000 m
Min = -175.8769 kN
at 0.0000 m

Moment M3

Max = -148.3772 kN-m
at 0.0000 m
Min = -301.7461 kN-m
at 0.0000 m

-Tai goi:
Két qua noi lyc xuat tir Etabs tai gdi: Mg=301.75 kN.m

%zG(cm)jho =h-—a=60-6=54(cm)

Gid thiét:a = . =
10
Céac hé sb tinh toan:
M 301.75x10°

o= 5= >=0.202< 0o, =0.413
v, X Ry xbxh]  1x17x300x540

£=1-1-20 =1-1-2x0.202 = 0.228

ExRyxbxh; 0.228x1x17x300x540
R 365

S

=>u= A, x100= ﬂxlOO =1.07%
bxh, 300x540

Chon 4925 c6 A" =19.63(cm’)

= As=

=1729(mm2)=17.29(cm2)

_ A" oo 1963

= x100 = x100=1.21%
bxh, 300x540

=u
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Ta thy: My, =0.05% <u=121%<p, . =2.52%= Thoa diéu kién

-Tai nhip:
- véi moment nhip My = 110.17 (KNm)
Chiéu cao lam viéc ciia dam: h = 600 — 60 = 540(mm)
Xac dinh hé s6 O, :
M 110.17 x10°

o= > = >=0.074<a, =0.413
v,R,bh:  1x17x300x540

—E&=1-1-20 =1-+1-2x0.074 =0.077

Dién tich cét thép:

o As— Exy, xR, xbxh, _ 0.077x1x17x300x540 :5810(mm2) :58.1(cm2)
s 365

e _ 8L 100=0.36%

= x100 =
bxh, 300x540
Chon 2920 ¢6 A" =6.28(cm?)
A 628

x100 = ———
bxh, 300x540
H =01%<pn=03%<p, . =2.44%.

= Thoa diéu kién

—>u= x100=0.39%

Tuong tu d6i voi cac ddm khung con lai ta ¢6 bang két qua tinh toan nhu bén duéi (Vi
cong trinh déi xirng nén sinh vién tinh todn cot thép dam va bé tri twong thw cho dim
B1-BC,B1-DE,B1-EF)

-Thép dam khung truc 1:

Thép | Chon | Thép
5 tinh thép chon /uCh

(cm?) cm) | &

Tén Vl tri Mmax b h a= a.l ho

dam matcat | (kNm) | (mm) | (mm) | (mm) | (mm)

Goi trai | -301.75 | 300 | 600 60 540 | 0.203 | 0.229 | 17.29 | 4¢25 | 19.63 1.21

%ﬁﬁo_ Nhip | 110.17 | 300 | 600 | 60 | 540 | 0.074 [0.077 | 581 | 2420 | 628 | 039
G&iPhai | 7.60 | 300 | 600 | 60 | 540 | 0.005 | 0.005 | 0.39 | 2625 | 9.82 | 061
Gitrai | -141.08 | 300 | 600 | 60 | 540 | 0.095 | 0100 | 7.53 | 2025 | 982 | 061
%&3010' Nhip | 8855 | 300 | 600 | 60 | 540 | 0.060 | 0.061 | 464 | 2420 | 628 | 039
G&i Phai | -110.36 | 300 | 600 | 60 | 540 | 0.074 | 0.077 | 582 | 2625 | 982 | 061
Géitrdi | -116.19 | 300 | 600 | 60 | 540 | 0.078 | 0.081 | 615 | 225 | 9.82 | 061
%n[g)lio Nhip | 87.39 | 300 | 600 | 60 | 540 | 0.059 | 0.061 | 457 | 2020 | 6.28 | 0.39

Goi Phai | -136.11 | 300 | 600 60 540 | 0.092 | 0.096 | 7.25 20625 | 9.82 0.61

BI.EF- | Géitrai | 1.96 | 300 | 600 | 60 | 540 | 0.001 |0.001| 0.10 | 2¢25 | 9.82 | 0.61

Tang 10 Nhip 103.37 | 300 | 600 60 540 | 0.070 | 0.072 | 5.44 | 2¢20 | 6.28 0.39
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Goi Phai | -291.83 | 300 | 600 | 60 | 540 | 0196 | 0221 | 1664 | 4925 | 1963 121

Thép | Chon | Thép

Ten | Vit | Mu b h | a=a | h tinh | thép | chon | Hen
a ¢ '
dim | matcat | (kNm) | (mm) | (mm) | (mm) | (mm) ! (Cpr;?Z) (cpr;iz) (%)

B1-CD Goi trai | -132.94 200 500 50 450.0 | 0.193 | 0.217 | 9.08 | 3¢20 | 9.42 1.05
- Tang Nhip 138.50 200 500 50 450.0 | 0.201 | 0.227 | 9.51 | 2¢25 | 9.82 1.09

10 SOL | 13205 | 200 | 500 | 50 | 4500 | 0192 | 0.215| 9.01 | 3620 | 942 | 105
-Thép dam khung truc 2 :

Tén Vi tri Max b h |a=a | ho . : mehp (t:rlll ggl LT(?E Hen
dim matest | kNm) | (mm) | mm) | om) | m) | (cpr;:z) (cAr;:Z) %)
Gitrdi | -191.12 | 300 | 600 | 60 | 540.0 | 0.129 | 0.138 | 1042 | 3622 | 11.40 | 0.70
Eir'g'io' Nhip | 11048 | 300 | 600 | 60 | 5400 | 0074 |0.077 | 583 | 3918 | 7.63 | 047
Géi Phai | -126.05 | 300 | 600 | 60 | 5400 | 0.085 | 0.089 | 6.69 | 2022 | 7.60 | 047
G&itrai | -143.31 | 300 | 600 | 60 | 540.0 | 0.096 | 0.102 | 7.66 | 2022 | 7.60 | 047
Ein';’clo Nhip | 98.03 [ 300 | 600 | 60 | 5400 | 0.066 | 0068 | 515 | 318 | 7.63 | 047
Gbi Phai | -195.90 | 300 | 600 | 60 | 5400 | 0.132 | 0.142 | 10.70 | 3¢22 | 11.40| 0.70
Gitrai | -189.78 | 300 | 600 | 60 | 5400 | 0.128 | 0137 | 10.34 | 3¢22 | 11.40 | 0.70
Einglio Nhip | 12515 | 300 | 600 | 60 | 5400 | 0084 | 0.088 | 6.64 | 3018 | 763 | 047
G&i Phai | -184.70 | 300 | 600 | 60 | 5400 | 0.124 | 0.133 | 10.04 | 322 | 11.40 | 0.70
Géitrdi | -204.78 | 300 | 600 | 60 | 540.0 | 0.138 | 0.149 | 11.22 | 3622 | 11.40 | 0.70
32{;50 Nhip | 99.09 | 300 | 600 | 60 | 5400 | 0067 [ 0.069 | 521 | 3918 | 763 | 047
G&i Phai | -134.52 | 300 | 600 | 60 | 5400 | 0.090 | 0.095 | 7.17 | 2622 | 7.60 | 047
Géitrdi | -133.08 | 300 | 600 | 60 | 540.0 | 0.089 | 0.094 | 7.08 | 2622 | 7.60 | 047
‘?aanFlo Nhip | 10086 | 300 | 600 | 60 | 5400 | 0074 |0.077 | 580 | 3918 | 7.63 | 047
Gbi Phai | -18456 | 300 | 600 | 60 | 5400 | 0.124 | 0.133 | 10.03 | 3¢22 | 11.40| 070
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-Thép dam khung truc 3 :

Tén Viel | Muac | b b jaza) b 5 TP (tj:]lg’; IQEE L,
dim | matckt | gnm) | om) | om) | oom) | oomy | (c'?nsz) (Cﬁjz) %)
G&itwai | -177.81 | 300 | 600 | 60 | 5400 | 0.120 | 0.128 | 9.64 | 4925 |19.63 | 1.21
32;@?0' Nhip | 106.03 | 300 | 600 | 60 | 540.0 | 0.071 [ 0.074 | 559 | 2620 | 628 | 0.9
Gbi Phai | -148.94 | 300 | 600 | 60 | 5400 | 0.100 | 0.106 | 7.98 | 4¢25 | 1963 | 121
Gitrai | -121.04 | 300 | 600 | 60 | 5400 | 0.081 | 0.085 | 641 | 4925 |19.63| 1.21
Egn';’clo Nhip | 10648 [ 300 | 600 | 60 | 5400 | 0.072 | 0074 561 | 220 | 628 | 039
G&i Phai | -284.42 | 300 | 600 | 60 | 5400 | 0.191 | 0.214 | 16.16 | 4425 | 1963 | 121
G&itrdi | -299.82 | 300 | 600 | 60 | 540.0 | 0.202 | 0.227 | 17.16 | 425 | 19.63 | 1.21
Egn‘;'io Nhip | 10062 [ 300 | 600 | 60 | 5400 | 0.074 | 0077 | 578 | 2020 | 628 | 039
G&i Phai | -105.93 | 300 | 600 | 60 | 5400 | 0.071 | 0.074 | 558 | 4625 | 1963 | 121
Géitrdi | -157.03 | 300 | 600 | 60 | 540.0 | 0.106 | 0.112 | 8.44 | 425 | 19.63 | 1.21
$§n§io Nhip | 107.24 | 300 | 600 [ 60 [ 5400 | 0.072 [0.075 | 565 | 2020 | 628 | 039
Gbi Phai | -169.18 | 300 | 600 | 60 | 5400 | 0.114 | 0.121 | 9.14 | 4¢25 | 1963 | 121

Thép dam khung truc 4
o S I e e
dim matcit | gNm) | mm) | em) | omy | omy | (cArT\:Z) (C'f;jz) %)
G&iwai | -184.08 | 300 | 600 | 60 | 5400 | 0.124 | 0.133 | 10.00 | 4622 | 1521 | 0.94
?g;@?o' Nhip | 10436 | 300 | 600 | 60 | 5400 | 0.070 [0073 | 549 | 2922 | 7.60 | 047
G&i Phai | -144.41 | 300 | 600 | 60 | 540.0 | 0097 | 0.102 | 7.72 | 4622 | 1521 | 094
Géitrdi | -150.52 | 300 | 600 | 60 | 540.0 | 0.101 | 0.107 | 8.07 | 4¢22 | 1521 | 0.94
?;320' Nhip | 11844 | 300 | 600 | 60 | 5400 | 0.080 | 0083 | 6.27 | 2422 | 760 | 047
G&i Phai | -227.74 | 300 | 600 | 60 | 5400 | 0.153 | 0.167 | 12.61 | 4422 | 1521 | 0.94
Géitrdi | -94.75 | 300 | 600 | 60 | 540.0 | 0.064 | 0.066 | 497 | 4¢22 | 1521 | 0.94
?g;}g?o' Nhip | 2649 | 300 | 600 | 60 | 5400 | 0019 | 0.019 | 146 | 2922 | 7.60 | 047
G&iPhai | -93.07 | 300 | 600 | 60 | 540.0 | 0.063 | 0.065 | 4.88 | 4422 | 1521 | 0.94
G&itrai | -240.35 | 300 | 600 | 60 | 5400 | 0.162 | 0177 | 1338 | 4622 | 1521| 0.94
53&35& Nhip | 121.15 | 300 | 600 | 60 | 5400 | 0.081 | 0085 | 642 | 222 | 7.60 | 047
G&i Phai | -133.47 | 300 | 600 | 60 | 540.0 | 0.090 | 0.094 | 7.11 | 4622 | 1521 | 0.94
G&iwai | -153.14 | 300 | 600 | 60 | 5400 | 0.103 | 0.109 | 8.22 | 4622 | 1521| 0.94
E:ngio Nhip | 10572 | 300 | 600 | 60 | 5400 | 0.071 0074 557 | 2922 | 7.60 | 047
G&i Phai | -174.86 | 300 | 600 | 60 | 540.0 | 0.118 | 0.125 | 947 | 4622 | 1521 | 094
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Thép dam khung truc 5 :

Tén Vi tri Mmax b h |a=a | ho . : I;:]ehp (tjrl]l é('gl IE(?E Hen
dim | matcst | gnm) | mm) | om) | oom) | oomy | (c'?nsz) (Cﬁjz) %)
G&itrai | -200.57 | 300 | 600 | 60 | 540.0 | 0.135 | 0.145 | 10.97 | 4922 | 1521 | 094

?2;13?0- Nhip | 110.70 | 300 | 600 | 60 | 540.0 | 0.074 | 0.077 | 584 | 3918 | 7.60 | 047
Géi Phai | -115.03 | 300 | 600 | 60 | 5400 | 0.077 | 0.081 | 6.08 | 4¢22 | 1521 | 0094

G&itrai | -158.05 | 300 | 600 | 60 | 540.0 | 0.106 | 0.113 | 850 | 4922 | 1521 | 094

Egn';’clo Nhip | 11495 [ 300 | 600 | 60 | 5400 | 0.077 | 0081 | 608 | 3918 | 7.60 | 047
G&i Phai | -226.40 | 300 | 600 | 60 | 5400 | 0.152 | 0.166 | 12.53 | 4622 | 1521 | 0.94

G&itrdi | 20419 | 300 | 600 | 60 | 540.0 | 0.137 | 0.148 | 11.19 | 4622 | 1521 | 0.94

Egr‘g% Nhip | 13836 | 300 | 600 | 60 | 5400 | 0003 [ 0.098 | 7.38 | 3418 | 760 | 047
G&i Phai | -196.36 | 300 | 600 | 60 | 5400 | 0.132 | 0.142 | 10.72 | 4422 | 1521 | 0.94

Goitrdi | -239.78 | 300 | 600 | 60 | 540.0 | 0.161 | 0.177 | 13.35 | 422 | 1521 | 0.94

?;g'io Nhip | 116.62 | 300 | 600 | 60 | 540.0 | 0.07 [(0.082 | 617 | 318 | 760 | 047
Gbi Phai | -142.80 | 300 | 600 | 60 | 5400 | 0.096 | 0.101 | 7.63 | 4¢22 | 1521 | 0094

Gitrai | -124.66 | 300 | 600 | 60 | 540.0 | 0.084 | 0.088 | 6.61 | 4922 | 1521 | 094

E;’nSFlO Nhip | 10091 | 300 | 600 | 60 | 5400 | 0074 |0.077 | 580 | 3918 | 7.60 | 047
Gbi Phai | -190.78 | 300 | 600 | 60 | 5400 | 0.128 | 0.138 | 10.40 | 4¢22 | 1521 | 0094

Thép dam khung tryc 6 :

Tén Viel | Mec | b0 azd | b | g Thep (t:#;;? IEEE Ly,
dim matcit | (Nm) | mm) | eom) | eom) | @omy | (c’?nsz) (cAr;:z) %)
Goitrdi | -30857 | 300 | 600 | 60 | 540.0 | 0.207 | 0.235 | 17.74 | 425 | 19.63 | 1.21

Egr‘]'g'io' Nhip | 11566 | 300 | 600 | G0 | 5400 | 0078 [0.08L[ 612 | 2620 | 6.28 | 0.9
GéiPhai | 11.38 | 300 | 600 | 60 | 5400 | 0.008 | 0.008 | 0.58 | 4¢25 | 19.63| 121

Goitrdi | -144.64 | 300 | 600 | 60 | 540.0 | 0.097 | 0.103 | 7.73 | 4425 | 19.63 | 1.21

?2&336 Nhip | 90.29 | 300 | 600 | 60 | 540.0 | 0061 |0.063 | 473 | 2020 | 628 | 039
Gbi Phai | -110.45 | 300 | 600 | 60 | 5400 | 0.074 | 0.077 | 583 | 4¢25 | 1963 | 121

Géitrai | -123.24 | 300 | 600 | 60 | 5400 | 0.083 | 0.087 | 654 | 4925 |19.63| 1.21

32550 Nhip | 67.79 | 300 | 600 | 60 | 540.0 | 0059 | 0.061 | 459 | 2020 | 628 | 039
Géi Phai | -133.67 | 300 | 600 | 60 | 540.0 | 0.090 | 0.094 | 7.12 | 4425 | 1963 | 121

G&iwai | -244 | 300 | 600 | 60 | 5400 | 0.002 | 0002 | 012 | 4925 |19.63| 1.21

$a6n5F10 Nhip | 10058 | 300 | 600 | 60 | 5400 | 0.068 | 0070 | 529 | 2020 | 628 | 039
G&i Phai | -286.15 | 300 | 600 | 60 | 5400 | 0.192 | 0.216 | 16.27 | 4425 | 1963 | 121
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R L . Thép | Chon | Thép
Tén Vi tri Mimax b h a=a ho 4 : tinh thép chon Hep,
dim | matcit | (kNm) | (mm) | (mm) | (mm) | mm) | " (cpr;:z) (Cﬁjz) %)
B6.CD Gbi trai -131.48 300 600 60 540.0 | 0.088 | 0.093 | 6.99 3¢20 9.42 1.05
- Tang Nhip 134.55 300 600 60 540.0 | 0.090 | 0.095 | 7.17 2¢25 9.82 1.09
10 .
Goi Phai | -129.68 300 600 60 540.0 | 0.087 | 0.091 | 6.89 320 | 9.42 1.05
5.6.2. Tinh to4n cot dai dam ting dién hinh
Tinh c6t dai cho ddm BD-56 tai ting 10 ¢6 luc cit 16n nhit Qmax = 259.91 (kN).
- Bang 5.22: Cét dai dam BD-56
Qmax | Cotdai | S6nhanh | Ru Rb Rew b h ho
(kN) (mm) n (Mpa) | (Mpa) | (Mpa) | (mm) | (mm) | (mm)
259.91 8 2 1.2 17 175 300 600 540
Qo Diéu kién tinh cdt dai Dién tich c6t dai Sct Sit Smax
136.08 Tinh c6t dai 100.5309649 200 | 331.32 | 745.67
On Of Osw Kha nang chiu cat ctia bé tong va cot dai tl::am
0 0 117.2861 366.1509065 Théa

Vay b tri $8a150 cho gbi va $8a200 doan giira nhip.
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5.7. THIET KE COT KHUNG TRUC B VA TRUC 3

Khung truc B gom 6 cot: C13, C22, C31, C30, C26, C2.
Khung tryc 3 gém 4 cot: C10, C31, C33, C19.

5.7.1. Cot thép doc

Khai niém vé nén léch tim xién

Nén léch tam xién 13 truong hop pho bién trong két ciu cong trinh, xay ra khi:

+ Luc doc N khong nam trong mit phiang dbi xtmg nao.

+ Hoac khi lyc doc N tac dung ding tam, két hop voi momen M ma mat phéng tac dung
ctia n6 khong tring v&i mat phang dbi xtimg nao.

Khi thiét ké thuong sir dung 1 trong 3 phuong phap sau:

+ Thir nhat, 13 tinh riéng cho ting trudng hop léch tim phang va b tri thép cho mdi
phuong.

+ Tht hai, 12 phuong phap tinh gan dung quy doi tir bai toan 1éch tdm xién thanh bai toan
léch tim phang tuong dwong va bd tri déu theo chu vi cot.

+ Thir ba, dung phuong phap biéu do tuong tac.

Trong 3 phuong phap trén thi 2 phuong phap dau 1a phwong phép tinh gan dung. Con
phuong phéap thir 3 1a phuong phéap phan anh ding thyc té kha niang chiu lyc ctia cdu kién.
Trong d0 4n, sinh vién chon phuong 4n 2 dé tinh toén cdt thép doc trong cot.

Noi lwe ¢4t nén léch tim xién

Céc thanh phan ndi luc can kiém tra ctia cot nén léch tAm xién gdm:

Luc doc N (kéo hoic nén); Luc cit Qx, Qy; Momen My, My.

Cot duoc dit thép dbi xting nén khong can quan tim dén dau ctia moé men ciing nhu luc
cat. Cot thép doc cua cdt dugc b tri subt chiéu dai do do khong can quan tam nhiéu dén vi
tri 14y noi Iyc. Dé tinh toan thép cho cot can phai tim cic bd ba ndi luc nguy hiém sau:

C6 N 16n nhat va My, My tuong tng; (1)

C6 My 16n nhat va N, My tuong tng; (2)

C6 My 16n nhat va N, My tuong tng; (3)

C6 My va My déu 16n; (4)

C6 49 1éch tam e, — MW hodc &, =~ 16n. (5)

Trong 5 truong hop trén thi 3 truong hop dau c6 thé dé dang tim dugc, truong hop (4),
(5) 1a kho xac dinh dugc. Do d6 dé don gian co thé tinh toan cho 3 trudng hop dau.
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Luc cét thuong khong c6 vai tro quyét dinh d6i v6i cot, nén bd ndi luc ¢6 luc cit 1on nhit
duoc dung dé kiém tra lai kha ning chiu cit.

5.6.1.3. Tinh toan c6t thép doc cdt nén léch tim xién

C6t thép doc cot nén léch tim xién duoc tinh toan theo phwong phéap gan ding dugc néu
trong muc 5.6 “Tinh todn tiét dién cot bé tong cot thép” — GS Nguyén Dinh Cong. Phuong
phap gan dung dua trén viéc bién doi trudng hop nén 1éch tm xién thanh nén léch tim phing
tuong duong dé tinh cdt thép.

r < A A r ‘A A A Ie A J C
Xét tiét dién c6 canh C,,C, .Diéu kién d¢ ép dung phuong phap gan dung 0.5< C—X <2
y

cbt thép duoc dat theo chu vi, phan bd déu hodc mat do cdt thép trén canh b c6 thé 16n hon
(canh b 1a canh vudng goc véi canh udn).

Quy trinh tinh todn nhu sau:

e Kiém tra diéu kién tinh toan gan ding cot 1éch tam xién 0.5< =X <2

C
C,

Cx, Cy lan luot 14 canh cua tiét dién cot.

e  Tinh todn d6 anh hudng ciia udn doc theo 2 phuong.

Chiéu dai tinh toan cot: |0X = \Vxl ; on = \|!y| , d6i voi nha cao téng hé sb phu thude vao
so d6 bién dang lay ¥, =y, =0.7 (5-19)

. l, .C L, C
Do léch tAm ngau nhién: €, =max| —2-;—=|; e = - Y| (5-20
T = o (600 30) S max((aoo 30} (>-20)

|
D0 manh theo 2 phuong: A, = I$;k =—> _ (5-21)
0.288C, ’ 0.288C,
Tinh hé s6 anh hwong cua uon doc:
Theo phuong X:

+Néu A, <28->1, =1 (bo qua anh hudng ctia udn doc).

+Néu A, >28—>n, = (ké dén anh huong cua ubn doc). (5-22)

1 N
N

orx
Trong do:
Ner 1a lue doc t61 han
Cong thuc tinh Ner theo TCVN ké dén nhiéu nhan té anh hudng nhung viée tinh toan
kha phuc tap. Trong dd an, sinh vién tinh toan gia tri Ner theo cong thirc thue nghiém do
GS Nguyén DPinh Céng dé xuit:
2.50,E,I,

2
IOx

N, = (5-23)

Trong do: 6 — hé s6 xét dén @6 16ch tam
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c:C
602 +105C, | _CC, )y
1.5e,, +C, 12

Momen gia ting do anh huéng cua udn doc: M: =n,-M, (5-25)

Theo phuong Y: twong tu phuong X

e Quy ddi bai toan léch tim xién sang bai toan léch tAm phang tuong duong theo
phuong X hodc phuong Y
Bang 5.23: Xac dinh mo hinh tinh todn theo phuong Cx hoac Cy:

M6 hinh Theo phwong Cx Theo phuwong Cy
N M* * M* M*
biéu kién C: > C_yy C_Xx C_yy
h=C;b=C, h=C,b=C,
Ki higu M, =M;M, =M, M, =M;M, = M;
e, =¢e, +0.2e, e, =¢, +0.2e,

e Tinh toan dién tich thép
Tinh toan twong tu bai toan léch thm phang dat thép déi xting
- Xac dinh do 1éch tam tir phan tich tinh hoc két ciu e1

Tinh: a=a,,+¢/2=20+¢/2
Tinh: hy=h-a; Z, =h,—-2a
- X4c dinh so bd chiéu cao ving nén x1 theo truong hop dit cdt thép ddi ximg:

X, = N (5-26)
R,b
- Xéc dinh hé s6 chuyén d6i mo:
0.6x,

Khi X, <h, :m,=1- (5-27)

0
Khi X, >h,:m, =04
Xac dinh momen tuong duwong (d6i nén léch tdm xién ra nén léch tim phang):

M=M, + mOM2% (5-28)
Xac dinh d¢ 1&ch tAm ngau nhién tuong duong: e, = % (5-29)
Xac dinh do l1éch tam €, do 1éch tdm tinh toan e

+ V&i két chu siéu tinh: €, =max(e,,e,) (5-30)
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+ D0 léch tam tinh toan: e—e, +g_a (5-31)
e Tinh toan c6t thép cot theo cac truong hop

€ . \
Trieong hop I: € =—><0.3—> Nén léch tam rat bé, tinh toan gn nhu nén ding tim

hO

(5-32)

(1-9)e

0.3

Heé s6 anh huong d6 1éch tam: y, = 05-0)2+7)
02— & €

Hé sb ubn doc phu thém khi xét nén dung tdm: @, =@+
Khi: x<14:p=1
Khi : 14 <) <104: ¢ =1.028-0.0000288)> —0.0016%. (5-34)
V6i A =max(%,,7,)

Dién tich toan bd ¢t thép doc:
vY.N

YeN R, bh
P
A, >P (535
t Rsc_Rb

e
Truong hop 2: €= h—° >0.3 va X, >&zh, > nén lech tam bé
0

Xac dinh lai chiéu cao ving nén x theo cong thirc sau: x = (é’;R + 11_5% > jho (5-36)
+50¢;

- e
Voi: €, :FO

Dién tich toan bo cbt thép doc:
_ Ne—-R,bx(h,—x/2)
o kR,.Z,

Heé s6 k xét dén viéc tinh toan cdt thép toan bo. Lay k =0.4

(5-37)

€
Truong hop 3: €= h_o >0.3 va X, <&My = nén lech tam 16n.
0

_ N(e+x,/2-hy)
s kR, .Z,

e Kiém tra ham luong thép

k=04 (5-38)

umin 20'4%Sut :%S“max :3%

b

e Bb tri cbt thép
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Cot thép dugc dat theo chu vi trong do cot thép dat theo canh b c6 mat do 16n hon hoac
béng mat do theo canh h.

5.7.2. Tinh thép doc ¢4t khung truc 2, truc B

Tinh thép doc cot C22, tﬁng trét khung truc 2:
Sé liéu tinh toan:
Nmax = -10662.4 kN; M= 13.91 kKNm; M, = -5.746 kNm
Ni=-8980.4 kN; My = 60.21 kNm; M,™* = -123.7 kNm
Nw = -8977.36 kKN; M= 168.8 kNm; M," = 37.89 KNm
Tinh toan véi cap ndi luc 1:
Nmax = -10662.4 kKN; M= 13.91 kNm; M, = -5.746 kNm

. . ; C,
Kiém tra diéu kién tinh toan gan dang cot 1éch tdm xién 0.5 < C_ <2
= 05<20 1<
900

Tinh toan do anh hudng cta uén doc theo 2 phuong
Chiéu dai tinh toan: 1, =1,, =y, |=0.7x2400 =1680(mm)

Do 1éch tam ng?m nhién:

e, =Mmax 1680, 990 =30(mm); e,, = max 1680, 990 =30(mm)
600’ 30 600 30
Do manh theo 2 phuong: A = _ 1680 6.48; A, = __1680 _ 6.48

, ~ 0.288x900 Y 0.288x900
Tinh h¢ s6 anh hudng ctia uén doc:
Theo phuong X: h, =6.48<28 > n, =1 (b6 qua anh hudng cua udn doc)
=M, =n_M e, =1x10662.4x30/1000 = 319.8(kNm)
Theo phuong Y: L, =6.48<28 - n, =1 (bo qua anh huéng ctia udn doc)
= M; =n,.M, e, =1x10662.4x30/1000 :319.8(kNm)

yay
Quy dbi bai toan 1éch tim xién sang léch tim phang twong duong theo phuong X hoic

phuong Y
* M*
MX_3198_3553_ y 3198_3553
C, 0.9 C, 0.9

= h=900(mm); b=900(mm)
M, =13.91(kNm); M, = -5.74(kNm)
e, =30+0.2x30=36(mm)
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Tinh toan di¢n tich thép

N  10662.4x10°
R,b  0.85x17x900

X, =819.8(mm),h, =865(mm) —m, =0.43

Tinh momen tuong duong:

Tinh x, =

=819.8(mm)

M=M +m.M D=319.8+0.43><319.8x@=457.31(kNm)
S 900

Do léch tam tinh toan: € —M—M~43(mm)
0 1éch tam tinh toan: €; N 10662.4 ~
e, =max(e,;e, ) = max(43;36)=43(mm)

e=e0+2—a=43+¥—35:458(mm)

Tinh todn cot thép cét theo cdc truong hop:
e, 43

€= PRl =0.049 < 0.3 > Nén léch tam rit bé, tinh toan gan nhu nén dung tam.
0
Hé s6 anh hudng d6 1éch tam Y = 1.083
¢ so0 anh huong d6 l1éch tam ¥V, =————=1.
' geo * " (0.5-¢)(2+¢)
Hé s6 udn doc phu khi x¢ét thém nén dung tim: ¢, =@+ % =1
Khi & =max (), )=6.48<14 > =1
Dién tich toan bo ¢t thép tinh nhu sau:
eN 3
TN R,bh 1.083x10662.4x10 1x17x900x 900
A, =P = 1 = 6386.84(mm?) = 63.86(cm? )

R.—R, 365-17
Kiém tra ham luong thép
6386.8

Kiém tra: p = 0.4% < p, = 900 %800
X

«100=0.78% < 1, =3%

B6 tri cbt thép:
Cot thép doc cdt chiu nén 1€ch tdm xién dugc dat theo chu vi, trong do cdt thép dat theo
canh b = 900mm
— Chon 8425 (As = 3927mm?=39.27cm? )rai déu theo chu vi.
3927

L 04% <y, =22l
Hmin ° = He = 900900

x100=0.48% < 1, =3%

5.7.3. Tinh toan thép cho ¢4t cho khung truc 3 va B

Dua vao ti 18 % chénh 1éch noi luc thu dugc tir bang so sanh dé dang thu dugc két qua
nhu sau:
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+ Luc nén P va Momen My trong ¢t khung truc 2 ¢6 chénh léch nhung twong d6i nho.
Momen My ¢6 su chénh 1éch 16n. Dé bé tri thép 1 cach dbi xtmg con phai phu thudce vao két
qua tinh thép trong cdt.

+ Lyc nén P va Momen My trong c6t khung truc C ¢ chénh 1éch nhung twong ddi nh.
Momen My c6 sur chénh 1éch 16n. Dé bé tri thép 1 cach ddi ximg con phai phu thudce vao két
qua tinh thép trong cdt.
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Bang 5.24: C6t thép doc cot C13

Téng UL vy | «Nem) | (kNem) | (m) | (mm) | (mm) | (cm?) thép | (cm?)

W% | Ghicha

T.THUONG |C13 | 16251 | -12535 | -131.34 | 35 | 400 | 400 | 4580 | LTL | 8@28 | 49.26 | 3.08 | Phuong X

TANG15 |C13 | 45865 | -12159 | -12063 | 3.5 | 400 | 400 | 3175 | LTL | 8228 | 49.26 | 3.08 | Phuong Y

TANG14 |C13 | 75728 | -12461 | -12044 | 3.5 | 400 | 400 | 2434 | LTL | 8@28 | 49.26 | 3.08 | PhuongY

TANG13 |C13 | 105869 | -97.37 | -97.06 | 3.5 | 400 | 400 | 1047 | LTL | 8@28 | 49.26 | 3.08 | PhuongY

TANG12 |C13 | 137470 | -157.25 | -167.49 | 3.5 | 500 | 500 | 11.67 | LTL | 8016 | 16.08 | 0.64 | Phuong X

TANG11 |C13 | 169437 | -149.14 | -154.83 | 3.5 | 500 | 500 | 10.00 | LTL | 8216 | 16.08 | 0.64 | Phuong X

TANG10 |C13 | 201913 | -11392 | -12617 | 3.5 | 500 | 500 | 10.00 | LTL | 8216 | 16.08 | 0.64 | Phuong X

TANG9 | C13 | 236426 | -157.90 | -17861 | 3.5 | 600 | 600 | 1440 | LTL | 8@16 | 16.08 | 045 | Phuong X

TANGS8 C13 | 271294 | -146.16 | -161.11 | 3.5 | 600 | 600 | 14.40 LTL | 8216 | 16.08 | 0.45 | Phuong X

TANG7 C13 | 306512 | -14541 | -15451 | 35 | 600 | 600 | 14.40 LTL | 8216 | 16.08 | 0.45 | Phuong X

TANG6 | C13 | 353936 | -157.91 | -8594 | 3.5 | 600 | 600 | 1440 | LTL | 8@16 | 16.08 | 045 | Phuong Y

TANG5 | C13 | 301431 | -16539 | -77.33 | 3.5 | 600 | 600 | 1440 | LTL | 8@16 | 16.08 | 045 | PhuongY

TANG4 C13 | 429708 | -13591 | 5424 | 35 | 600 | 600 | 14.40 LTL | 8216 | 16.08 | 0.45 | PhuongY

TANG3 C13 | 470136 | -176.07 | -61.85 | 3.5 | 700 | 700 | 19.60 LTL | 8218 | 2036 | 0.42 | PhuongY

TANG2 C13 | 510044 | -174.31 -54.40 | 3.5 | 700 700 19.60 LTL | 80218 | 2036 | 0.42 | PhuongY

TANG1 | C13 | 552746 | -170.31 | -3852 4 | 700 | 700 | 19.60 | LTL | 8218 | 20.36 | 0.42 | PhuongY

TANGTRET | C13 | 592953 | -57.32 30.42 3 | 700 | 700 | 19.60 | LTL | 8218 | 20.36 | 0.42 | PhuongY




Bang 5.25: C6t thép doc cot C22

Tang | Cot (kFI)\I) (kmyrn) (kllll/l m) (r:) (rgrﬁ) (rﬁ%) (cAmSZ) THLT (tjrlmls; Gi% W% | Ghicht
T.THUONG C22 348.97 -72.20 -60.06 3.5 500 500 10.00 LTL 816 16.08 0.64 Phuong Y
TANG15 | cpp | 86395 | 7614 | 4337 | 35 | 500 | 500 | 1000 | LTRB | 8@16 | 1608 | 0.64 | PhuongY
TANG14 | cpp | 144362 | 10074 | 2101 | 35 | 500 | 500 | 1000 | LTRB | 8@16 | 1608 | 0.64 | PhuongY
TANG13 | cop | 219409 | 57.63 036 | 35 | 500 | 500 | 1000 | LTRB | 8@16 | 16.08 | 064 | PhuongY
TANG12 |cop | 277897 | 8058 | -397 | 35 | 600 | 600 | 1440 | LTRB | 8016 | 1608 | 045 | PhuongY
TANG11 |cop | 341683 | 5839 | -495 | 35| 600 | 600 | 1440 | LTRB | 8216 | 1608 | 045 | Phuong Y
TANG10 |copp | 401605 | 4730 | -426 | 35| 600 | 600 | 1440 | LTRB | 80916 | 1608 | 0.45 | Phuong Y
TANGY | coo | 462418 | 5042 | 658 | 35| 700 | 700 | 1960 | LTRB | 8@18 | 2036 | 042 | Phuong Y
TANGS C22 5234.02 57.59 -3.54 3.5 700 700 19.60 LTRB 8718 20.36 0.42 Phuong Y
TANG7 |cop | 585374 | 4981 | -058 | 35 | 700 | 700 | 19.60 | LTRB | 8218 | 2036 | 042 | Phuong Y
TANG6 | cpp | 649514 | 60.24 023 | 35 | 80 | 80 | 2560 | LTRB | 8@22 | 3041 | 048 | PhuongY
TANG5 | cpp | 714060 | 5594 144 | 35 | 800 | 80 | 2560 | LTRB | 8@22 | 30.41 | 048 | PhuongY
TANG4 | cpp | 779178 | 4484 037 | 35| 80 | 800 | 2560 | LTRB | 8@22 | 3041 | 0.48 | Phuong Y
TANG3 |cpp | 845883 | 4789 | -116 | 3.5 | 900 | 900 | 3240 | LTRB | 8@25 | 39.27 | 048 | Phuong Y
TANG2 | cpp | 912826 | 4575 450 | 35 | 900 | 900 | 3240 | LTRB | 8@25 | 39.27 | 048 | PhuongY
TANGL |cpp | 981622 | 2863 | -390 | 4 | 900 | 900 | 3240 | LTRB | 8@25 | 39.27 | 048 | Phuong Y
TANGTRET | cop | 1066222 | 1391 | -547 | 3 | 900 | 900 | 3240 | LTRB | 8@25 | 3927 | 0.48 | Phuong Y




Bang 5.26: C6t thép doc cot C31

P My Mx L Cx Cy As THLT Chon | Asc

Tang €O oy | gy | () | () | (mm) | mm) | (eme) thép | (cm?)

W% | Ghichd

T.THUONG | c31 | 28752 101.05 | 11773 | 35 | 500 | 500 | 2348 | LTL | 8@20 | 2513 | 1.01 | Phuong X

TANG15 | c31 | 65381 88.18 9812 | 35 | 500 | 500 | 1000 | LTL | 8@20 | 25.13 | 1.01 | Phuong X

TANG14 | c31 | 103891 91.13 | 10315 | 35 | 500 | 500 | 1000 | LTL | 8@20 | 25.13 | 1.01 | Phuong X

TANG13 | c31 | 170013 | 73.10 7655 | 3.5 | 500 | 500 | 1000 | LTRB | 8@20 | 2513 | 1.01 | Phuong X

TANG12 C31 | 217212 107.75 103.78 | 3.5 | 600 | 600 1440 | LTRB | 8@16 | 16.08 | 045 | PhuongY

TANG11 |c3p | 270762 | 12447 | 4191 | 35 | 600 | 600 | 1440 | LTRB | 8716 | 16.08 | 0.45 | Phuong Y

TANG10 |c31 | 31888 | 10557 | 2974 | 35 | 600 | 600 | 1440 | LTRB | 8@16 | 16.08 | 045 | PhuongY

TANGY9 |31 | 368136 | 14167 | 3258 | 35 | 700 | 700 | 1960 | LTRB | 8@18 | 2036 | 042 | PhuongY

TANG8 |31 | 427688 | 10744 | -3593 | 35 | 700 | 700 | 1960 | LTRB | 8@18 | 2036 | 0.42 | Phuong Y

TANG7 |31 | 479026 | 90.20 -3456 | 35 | 700 | 700 | 19.60 | LTRB | 8@18 | 20.36 | 042 | PhuongY

TANG6 |31 | 532131 | 11106 | -4648 | 3.5 | 800 | 800 | 2560 | LTRB | 8222 | 30.41 | 048 | PhuongY

TANG5 |31 | 585352 | 107.00 | -47.56 | 3.5 | 800 | 800 | 2560 | LTRB | 8@22 | 30.41 | 0.48 | Phuong Y

TANG4 |31 | 638543 | 90.89 5081 | 3.5 | 800 | 800 | 2560 | LTRB | 8@22 | 30.41 | 048 | PhuongY
TANG3 |31 | 693153 | 107.70 | 638 | 3.5 | 900 | 900 | 3240 | LTRB | 8@25 | 39.27 | 048 | PhuongY
TANG2 |31 | 747574 | 97.62 -58.08 | 3.5 | 900 | 900 | 3240 | LTRB | 8@25 | 39.27 | 048 | PhuongY

TANGL |31 | 8027.98 | 11602 | -62.77 | 4 | 900 | 900 | 3240 | LTRB | 8@25 | 39.27 | 0.48 | Phuong Y

TANGTRET |c31 | 865545 | 5322 -5.79 3 | 900 | 900 | 3240 | LTRB | 8@25 | 39.27 | 048 | PhuongY




Bang 5.27: C6t thép doc cot C30

Cx Cy As THLT Chon Asc

Ting Cot | P(kN) L | oy | o) | o) thép | (cmp) | W% | Ghichd

(kN.m) | (kN.m)

T.THUONG | C30 | 307.74 -111.43 87.20 3.5 500 500 19.67 LTL 8018 20.36 0.81 | Phuong Y

TANG15 C30 | 666.03 -94.26 66.53 3.5 500 500 10.00 LTL 8018 20.36 0.81 | Phuong Y

TANG14 | C30 | 107611 | -96.51 71.32 35 | 500 | 500 | 1000 | LTL | 8218 | 2036 | 0.81 | PhuongY

TANG13 | C30 | 175272 | -86.91 55.15 35 | 500 | 500 | 1000 |LTRB | 8218 | 2036 | 0.81 | PhuongY

TANG12 C30 | 2121.01 -178.46 -9.95 3.5 600 600 14.40 LTB 8016 16.08 0.45 | Phuong Y

TANG11 C30 | 2797.80 -144.30 13.03 3.5 600 600 14.40 LTRB | 8016 16.08 0.45 | Phuong Y

TANG10 C30 | 3299.10 -121.59 5.99 3.5 600 600 14.40 LTRB | 8016 16.08 0.45 | Phuong Y

TANG9 | C30 | 381047 | -163.78 1.50 35 | 700 | 700 | 1960 |LTRB | 8@18 | 2036 | 0.42 | PhuongY

TANG8 | C30 | 4321.36 | -160.69 -0.86 35 | 700 | 700 | 19.60 |LTRB | 8218 | 20.36 | 0.42 | PhuongY

TANG7 | C30 | 495555 | -10632 | -5630 | 3.5 | 700 | 700 | 1960 |LTRB | 8718 | 2036 | 0.42 | Phuong Y

TANG6 C30 | 5506.93 -131.17 -72.52 3.5 800 800 25.60 LTRB | 8@22 30.41 0.48 | Phuong Y

TANGS C30 | 6060.17 -127.16 -71.78 3.5 800 800 25.60 LTRB | 8022 30.41 0.48 | Phuong Y

TANG4 C30 | 6615.49 -106.36 -70.84 3.5 800 800 25.60 LTRB | 8022 30.41 0.48 | Phuong Y

TANG3 C30 | 7186.52 -125.65 -84.70 3.5 900 900 32.40 LTRB | 8@25 39.27 0.48 | Phuong Y

TANG2 | C30| 775753 | -12484 | -8612 | 35 | 900 | 900 | 3240 |LTRB | 8@25 | 39.27 | 048 | Phuong Y

TANG1 | C30 | 834498 | -119.60 2.52 4 900 | 900 | 3240 |LTRB | 8325 | 39.27 | 048 |PhuongY

TANGTRET | C30 | 8944.15 | -36.33 2.43 3 900 | 900 | 3240 |LTRB | 8@25 | 39.27 | 048 | PhuongY




Bang 5.28 Cbt thép doc cot C26

Ting Cot | P(kN) (kkl/'_ym) (klI:I/l.)Fn ) | L (r% ) (rﬁ%’]) ( f‘nfz) THLT f;}lg’; (fni‘;) W% | Ghicha
T.THUONG | C26 | 326.19 37.56 66.84 3.5 | 500 500 10.00 LTL | 816 | 16.08 | 0.64 | Phuong X
TANG15 | cop | 905.24 -40.58 -67.09 35 | 500 500 10.00 LTL | 8216 | 16.08 | 0.64 | Phuong X
TANG14 | cog | 152466 | -42.46 -67.51 35 | 500 500 10.00 LTL | 8016 | 16.08 | 0.64 | Phuong X
TANG13 | cop | 228656 | -10.10 -47.49 35 | 500 500 1000 |LTRB | 816 | 16.08 | 0.64 | Phuong X
TANG12 | cop | 290297 | -10.33 -76.20 35 600 600 14.40 LTB | 8216 | 16.08 | 0.45 | Phuong X
TANG11 | cop | 353364 | -18.60 -22.17 35 600 600 1440 |LTRB | 8416 | 16.08 | 0.45 | Phuong X
TANGI10 | (cop | 415946 | -14.93 -18.92 35 600 600 1440 |LTRB | 8016 | 16.08 | 0.45 | Phuong X
TANG9Y C26 | 479449 | -18.84 -26.09 35 700 700 19.60 | LTRB | 818 | 2036 | 0.42 | Phuong X
TANGS C26 | 543171 | -20.82 -22.77 35 700 700 1960 |LTRB | 818 | 2036 | 0.42 | Phuong X
TANG7 C26 | 6080.11 | -19.61 -17.00 35 700 700 1960 |LTRB | 8218 | 2036 | 0.42 | Phuong Y
TANG6 C26 | 675123 | -25.12 -20.22 35 | 800 800 2560 | LTRB | 8@22 | 3041 | 0.48 | Phuong Y
TANGS5 C26 | 7427.34 | -24.92 -18.61 3.5 800 800 2560 | LTRB | 8022 | 3041 | 048 | PhuongY
TANG4 Cc26 | 811037 | -18.84 -17.25 35 | 800 800 2560 | LTRB | 8222 | 3041 | 0.48 | Phuong Y
TANG3 C26 | 881027 | -20.75 -21.26 3.5 | 900 900 3240 | LTRB | 8@25 | 39.27 | 0.48 | Phuong X
TANG2 C26 | 951345 | -24.63 -19.53 35 | 900 900 3240 | LTRB | 8225 | 39.27 | 0.48 | Phuong Y
TANG1 C26 | 1023650 | -19.14 -9.41 4 900 900 3240 | LTRB | 8225 | 39.27 | 0.48 | Phuong Y
TANGTRET | c2g | 11078.78 0.20 -4.74 3 900 900 3240 | LTRB | 8@25 | 39.27 | 0.48 | Phuong X




Bang 5.29 Cbt thép doc cot C2

My Mx Cx Cy As Chon Asc

kNm) | (kNmy | HT) THLT

Tﬁng Cot | P(kN) (mm) [ (mm) | (cm?) thép (cm?)

W% | Ghich

T.THUONG | C2 165.99 140.43 -135.76 3.5 400 400 49.60 LTL 8030 56.55 353 | Phuong Y

TANG15 C2 469.43 134.53 -124.91 3.5 400 400 34.86 LTL 8030 56.55 3.53 | Phuong Y

TANG14 | cp | 77489 | 13737 | -12464 | 35 | 400 | 400 | 2730 | LTL | 8230 | 5655 | 353 | PhuongY
TANG13 | ¢ | 108269 | 10749 | -10042 | 35 | 400 | 400 | 1284+ |LTRB | 8230 | 5655 | 353 | PhuongY
TANG12 |cp | 140614 | 17377 | -17313 | 35 | 500 | 500 | 1413 | LTB | 8216 | 16.08 | 0.64 | PhuongY

TANG11 C2 1733.78 163.70 -159.91 3.5 500 500 10.00 LTRB | 8016 16.08 0.64 | Phuong Y

TANG10 Cc2 2063.85 129.94 -127.33 3.5 500 500 10.00 LTRB | 8016 16.08 0.64 | Phuong Y

TANG9 C2 2409.51 178.92 -180.27 3.5 600 600 14.40 LTRB | 8018 20.36 0.57 | Phuong X

TANG8 |cp | 275734 | 16360 | -162.67 | 3.5 | 600 | 600 | 1440 |LTRB | 8@18 | 2036 | 057 |PhuongY
TANG7 | cp | 310687 | 16061 | -15583 | 3.5 | 600 | 600 | 1440 |LTRB | 8@18 | 2036 | 057 | PhuongY
TANG6 | cp | 3607.73 | 167.73 9099 | 3.5 | 600 | 600 | 1440 |LTRB | 8218 | 2036 | 057 | PhuongY
TANG5 |y | 3987.07 | 17382 8213 | 35 | 600 | 600 | 1440 |LTRB | 8@18 | 2036 | 057 |PhuongY
TANG4 |cp | 437350 | 14224 | -5806 | 3.5 | 600 | 600 | 1440 |LTRB | 8218 | 2036 | 057 | PhuongY
TANG3 |y | 478084 | 18278 6634 | 35 | 700 | 700 | 19.60 |LTRB | 8@20 | 2513 | 051 | Phuong X
TANG2 | o | 519156 | 176.88 5830 | 3.5 | 700 | 700 | 19.60 |LTRB | 8220 | 2513 | 051 | PhuongY
TANG1 | cp | 561196 | 17417 -40.82 4 700 | 700 | 1960 |LTRB | 8220 | 2513 | 051 | PhuongY

TANGTRET | | 6007.24 | 6411 29.56 3 700 | 700 | 1960 |LTRB | 8220 | 2513 | 051 | PhuongY




Bang 5.30 Ct thép doc cot C10

My Mx Cx Cy As Chon Asc

kNm) | (kNmy | HT) THLT

Tﬁng Cot | P(kN) (mm) [ (mm) | (cm?) thép (cm?)

W% | Ghich

T.THUONG | C10 189.52 67.39 -114.43 3.5 400 400 29.76 LTL 8022 30.41 1.90 | Phuong X

TANG15 C10 | 462.93 59.47 -105.61 3.5 400 400 17.27 LTL 8022 30.41 1.90 | Phuong X

TANG14 |10 | 73479 | 6171 | -10990 | 3.5 | 400 | 400 | 1213 | LTL | 8@22 | 3041 | 1.90 | Phuong X

TANGI13 | c10 | 100446 | 47.47 8593 | 35 | 400 | 400 640 | LTRB | 8@22 | 3041 | 1.90 | Phuong X
TANG12 |c1o | 128937 | 7504 | -13763 | 35 | 500 | 500 | 1000 | LTB | 8216 | 16.08 | 0.64 | Phuong X
TANG11 |cpo | 157851 | 7119 | -13124 | 3.5 | 500 | 500 | 1000 |LTRB | 8016 | 1608 | 0.64 | Phuong X

TANG10 Cc10 | 1864.13 56.50 -105.10 3.5 500 500 10.00 LTRB | 8016 16.08 0.64 | Phuong X

TANG9 C10 | 2162.36 77.50 -144.29 3.5 600 600 14.40 LTRB | 8016 16.08 0.45 | Phuong X

TANG8 |10 | 246146 | 7163 | -13333 | 35 | 600 | 600 | 1440 |LTRB | 8@16 | 1608 | 045 | Phuong X

TANG7 | c1o | 275760 | 7147 | -13237 | 35 | 600 | 600 | 1440 |LTRB | 8@16 | 1608 | 045 | Phuong X
TANG6 | c1o | 305119 | 6921 | -12951 | 35 | 600 | 600 | 1440 |LTRB | 8@16 | 1608 | 045 | Phuong X
TANG5 |10 | 334346 | 7062 | -13347 | 35 | 600 | 600 | 1440 |LTRB | 8716 | 1608 | 045 | Phuong X
TANG4 |c1o | 363333 | 5571 | -11025 | 3.5 | 600 | 600 | 1440 |LTRB | 8716 | 1608 | 045 | Phuong X
TANG3 |10 | 393456 | 7337 | -13646 | 35 | 700 | 700 | 1960 | LTRB | 8218 | 2036 | 0.42 | Phuong X
TANG2 | (1o | 423457 | 548 | -14932 | 35 | 700 | 700 | 1960 |LTRB | 8@18 | 2036 | 0.42 | Phuong X
TANG1 |c10 | 453660 | 11389 | -65.42 4 700 | 700 | 1960 |LTRB | 8@18 | 20.36 | 0.42 | PhuongY

TANGTRET |10 | 515258 | 5827 -43.06 3 700 | 700 | 1960 |LTRB | 8@18 | 2036 | 0.42 | PhuongY




Bang 5.31 Ct thép doc cot C33

My Mx Cx Cy As Chon Asc

kNm) | (kNmy | HT) THLT

Tﬁng Cot | P(kN) (mm) [ (mm) | (cm?) thép (cm?)

W% | Ghich

T.THUONG | C33 | 32051 | 10332 | -12595 | 3.5 | 500 | 500 | 2395 | LTL | 8@20 | 2513 | 1.01 | Phuong X
TANG15 | c33 | 65131 | 8074 | -10250 | 3.5 | 500 | 500 | 1000 | LTL | 8@20 | 2513 | 1.01 | Phuong X
TANG14 | o33 | 103621 | 8210 | -107.79 | 35 | 500 | 500 | 1000 | LTL | 8220 | 2513 | 1.01 | Phuong X
TANGI13 | c33 | 168273 | 76.12 -87.65 | 3.5 | 500 | 500 | 10.00 |LTRB | 8220 | 2513 | 1.01 | Phuong X
TANG12 |33 | 215122 | 11222 | -11975 | 35 | 600 | 600 | 1440 | LTB | 8@16 | 16.08 | 0.45 | Phuong X
TANG11 |33 | 262222 | 10618 | -11391 | 3.5 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 045 | Phuong X
TANGI10 |33 | 316080 | 10838 | -4301 | 3.5 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 045 | PhuongY
TANGY9 |33 | 365020 | 14530 | 4914 | 35 | 700 | 700 | 1960 |LTRB | 8218 | 2036 | 0.42 | PhuongY
TANG8 |33 | 424294 | 11073 2042 | 35 | 700 | 700 | 1960 |LTRB | 8@18 | 2036 | 0.42 | PhuongY

TANG7 |33 | 475326 | 93.12 2150 | 35 | 700 | 700 | 1960 |LTRB | 8@18 | 2036 | 0.42 | PhuongY
TANG6 |33 | 528117 | 114.90 3125 | 35 | 800 | 80 | 2560 |LTRB | 8@22 | 3041 | 048 | PhuongY
TANG5 |33 | 581027 | 11081 3411 | 35 | 800 | 800 | 2560 |LTRB | 822 | 3041 | 048 | PhuongY
TANG4 |33 | 6339.26 | 9456 3880 | 35 | 800 | 80 | 2560 |LTRB | 8322 | 3041 | 048 | PhuongY
TANG3 |33 | 688261 | 11218 5073 | 35 | 900 | 900 | 3240 |LTRB | 8@25 | 39.27 | 048 | PhuongY
TANG2 | c33 | 742442 | 102.30 4653 | 35 | 900 | 900 | 3240 |LTRB | 8@25 | 3927 | 048 | PhuongY
TANG1 |33 | 797481 | 12150 54.03 4 900 | 900 | 3240 |LTRB | 8325 | 3927 | 048 | PhuongY
TANGTRET | c33 | 860540 | 54.70 -2.16 3 900 | 900 | 3240 |LTRB | 8225 | 3927 | 048 | PhuongY
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Bang 5.32 Cbt thép doc cot C19

My Mx Cx Cy As Chon Asc

kNm) | (kNmy | HT) THLT

Tﬁng Cot | P(kN) (mm) [ (mm) | (cm?) thép (cm?)

W% | Ghich

T.THUONG | C19 189.08 56.92 110.09 3.5 400 400 26.82 LTL 8022 30.41 1.90 | Phuong X

TANG15 | cp9 | 35858 | 5821 9573 | 3.5 | 400 | 400 | 1814 | LTL | 8@22 | 3041 | 1.90 | Phuong X
TANG14 | c19 | 59012 | 66.15 99.79 | 3.5 | 400 | 400 | 1389 | LTL | 8@22 | 3041 | 1.90 | Phuong X
TANG13 | c19 | 81971 | 5107 7812 | 3.5 | 400 | 400 640 | LTRB | 8@22 | 3041 | 1.90 | Phuong X

TANG12 |19 | 105839 | 8237 12537 | 35 | 500 | 500 | 1000 | LTB | 8@16 | 16.08 | 0.64 | Phuong X
TANGI11 |19 | 129713 | 7865 11948 | 3,5 | 500 | 500 | 1000 |LTRB | 8016 | 16.08 | 0.64 | Phuong X
TANG10 |19 | 181830 | 5851 10043 | 35 | 500 | 500 | 1000 |LTRB | 8016 | 16.08 | 0.64 | Phuong X
TANGY |19 | 211466 | 80.32 13788 | 3.5 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 0.45 | Phuong X
TANG8 |19 | 241186 | 74.25 12753 | 35 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 0.45 | Phuong X
TANG7 | c19 | 270625 | 74.09 12669 | 3.5 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 0.45 | Phuong X
TANG6 | c19 | 299819 | 7173 12422 | 35 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 0.45 | Phuong X
TANG5 |19 | 328892 | 7312 12847 | 35 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 0.45 | Phuong X
TANG4 |19 | 357746 | 5791 10597 | 3.5 | 600 | 600 | 1440 |LTRB | 8@16 | 16.08 | 0.45 | Phuong X
TANG3 |19 | 387761 | 7622 13126 | 35 | 700 | 700 | 1960 |LTRB | 8@18 | 20.36 | 0.42 | Phuong X
TANG2 |19 | 417678 | 57.40 14500 | 3.5 | 700 | 700 | 1960 |LTRB | 8@18 | 2036 | 0.42 | Phuong X
TANG1 |19 | 447828 | 117.61 61.40 4 700 | 700 | 1960 |LTRB | 8@18 | 20.36 | 0.42 | PhuongY
TANGTRET | c19 | 509307 | 60.09 39.68 3 700 | 700 | 1960 |LTRB | 8@18 | 2036 | 0.42 | PhuongY
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5.7.4. Cot thép dai

Co sé 1y thuyét tinh toan

Trong thyc hanh tinh toan, thuong thép dai cot tinh toan theo lyc cat trong cot 1a rat bé so
v6i yéu cau b tri dai theo cdu tao. Nén thudng khong tinh toan thép dai ma chi bd tri dai
theo twong quan gitra dudng kinh thép doc, ham lugng thép, kich thudc cot... va mot $6 yéu
cau khang chin khi c6 thiét ké dong dt.

C6t dai trong cAu kién nén léch tdm trinh tu tinh toan giéng nhu d6i v6i dam, can thém

vao thanh phan @, & cac cong thirc tinh khoang cach dai:

(1+0,)1, Ry b1

®
s, =R, nmd?, =2 & (4-10)
Smax =¢b4(1+@ngb'Rbt'b'hS (4_11)

Trong do, 0, - hé s6 xét anh hudng cua luc nén doc N

N
¢, =01———<05 (5-39)
Vp-Rye-0:0g

Mot s6 yéu ciu vé cdu tao, bd tri cot dai:
Theo TCXD 198:1999 Nha cao tang — Thiét ké cu tao bé tong cbt thép toan khéi

. 1 . .
Duong kinh cot thép dai: d, > {8mm, Z dmax} coOt dai cQt phai bo tri lién tuc qua nat khung

v61 mat d§ nhu vung nut.
Trong pham vi viing nat khung tir diém cach mép dudi ctia ddm mot khoang 1 :

I .
l, > {hc% : 450mm} phai bo tri day hon.

Khoang cach ct dai trong ving nay: s <{6d,;,,100mm}
Tai cac ving con lai: S< «{bc,12dmin} b
= BO tri: $8a100 cho sudt chicu dai cot.

5.8. TINH VACH KHUNG TRUC C
5.8.1. Ly thuyét tinh toin

Vich 1 két cdu chiu luc quan trong trong nha nhiéu tang, né két hop voi hé khung hoic
két hop vo1 nhau tao nén hé két cAu chiu luc cho nha nhiéu t?mg. Trong dd 4an nay sinh vién
stt dung phuong phap: “viing bién chiu moment” dé tinh toan.

Thong thudng, vach cimg chiu to hop ndi lue nhu sau: (N, My, My, Qx, Qy). Do vach ctmg
chi chiju tai trong ngang tac dong song song véi mit phang ctia nd nén bo qua kha ning chiu
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moment ngodi mit phang My va luc cit theo phuong vudng goc theo mat phang Qy chi can
xét dén t6 hop noi luc gdm c6 (N, My, Q).

/lx
N ~
e
v
- e
My o
e
- I
i
o
Ve
/
e
e
L ax
tw

Hinh 5.8.1: Noi luc trong vach
Mo hinh phuong phép nay cho rang cdt thép dat trong ving bién hai dau tuong duoc thiét
ké dé chiu toan bd moment. Luc doc truc duge gia thiét 1a phan bd déu trén toan bd chiéu
dai vach. Do d6 cbt thép chiu luc s€ dugc b tri tap trung & hai bén vung bién cua vach. Con
& ving giita vach s& duoc b tri theo cdu tao ( néu nhu bé tong vung giita vach di du kha
nang chiu lyc nén ).
Cot thép & hai bén vung bién cta vach dugc tinh toan nhu cAu kién chiu kéo hodc nén
dung tim voi cac gia thiét sau:
- Ung luc kéo chi do cét thép chiu.
- Ung luc nén sé& do ca phan bé tong va cbt thép chiu.
Khoang céach giita cac thanh c6t thép doc va ngang khong duoc 16n hon tri s6 nho nhét
$<1.5b=1.5x30=45(cm)

trong hai tri so sau: {s <30(cm)
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VUNG BIEN GIUA

So db tinh vach cung

5.8.2. Tinh toan cot thép vach P1

Tinh toan c6t thép cho vach P9 tang 5, kich thudc BxL = 300x8000 mm

Noi luc: P =-5151.23 KN, My =48.72 KN.m, Mx = 1178.53 KN.m
Giai:

Gia su vung bién: L = Ly = 0.2x8000=1600 mm

Chiéu dai ving gitra: Lm = L — 2L = 8000 — 2 x 1600 = 4800 mm

Dién tich vach: A =L x B = 8000 x 300 = 2400000 mm?

Dién tich ving bién: Ap = L x B= 1600 x 300 = 480000 mm?

Dién tich ving giita: Am = Lm X B = 4800 x 300 = 1440000 mm?

Céc thong sb:

P M 5151.23 1178.53x10°

Py = —xA, — - =% 48x10° + ——22"—_ —1214.39kN
A (L-L,) 24x10 (8000 —1600)
3
b = Pon M _SISLES Lo g LTBSSAO oy
A (L-L,) 24x10 (8000 —1400)
Pos = o x A, = 22123 9 44,10¢ =3090.73kN

AT 24%10°
= P,y = Max (Pg, Pigy ) =1214.39kN ; P =0

left * © right
Chiéu dai tinh toan: L, =uH =0.7x4000 = 2800(mm)

L, 2800

Do manh tinh toan: ) = =
0.288xB 0.288x300

=32.4>28

= (¢ =1.028-0.0000288).> —0.0016) =1.028—0.0000288x 32.4* —0.0016x 32.4 = 0.945

104



Dién tich cdt thép chiu nén:

P
T _RoA, 121439 12600, 03x16
A, =2 = 0945 = -0.01975m? = —197.5cm?
R.-R, 365000 —17000

Dién tich c¢6t thép chiu nén: bd tri ciu tao => Chon $14a200 ( 14¢14)
Dién tich c¢6t thép vung giira:

P
oA, 399073 40500,48x03
A, =2 = 0945 — ~0.0609m? = —609cm?’
R, -R, 365000 17000

= B6 tri cdu tao. Chon $14a200 ( 40¢14)

Puong kinh cbt ngang: chon ¢ = 10 mm.

B6 tri déu hét cbt dai voi khoang s = 200 mm ving giita vach.
BG tri déu hét cbt dai véi khoang s = 100 mm ving bién vach.

B10a100
TC 1]
0102200 1]

B10a100
[ JT 010a200

e o— J\r — ey VL Ca— sa— _|/1_ -
P e P e
P ¢ P @
- mdc chi C dung 06 = = mdc chit C dung 06 -

D DE e e e DS e b e b o b ok
| m ol | !

2000 4000 2000
14014 8000 40014 14014

Hinh 5.8.3: Chi tiét ¢t thép vach P1

105



Bang 5.33 : C6t thép vach P1

Stor oier P M, M Lp | As bién | As_mid ft']‘é’“ Asc_bién | poien f;‘é’“ Asc_mid | pma | Ghi
y (KN) (kN.m) | (kN.m) | (cm) | (cm?®) | (cm?) b.Ap cm?) | % 1P cm?d) | % | cha
ién giira
MAI P1 55.8264 | -6.1947 | -32.0273| 800 | 044 | Cautao | 14214 | 2156 | 171 | 40014 | 616 | 1.87 | Keo
T.THUONG | P1 623651 | 25.433| -104.18| 800 | 049 | Cautao | 14214 | 2156 |1.71| 40014 | 616 | 1.87 | Nen

TANG15 P1 -419.7745 | 24.9094 | -162.9614 | 800 -46.83 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG14 P1 -787.5257 | 24.1381 | -189.9567 | 800 -43.17 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG13 P1 -1104.879 | 21.1323 | -250.9852 | 800 -40.33 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG12 P1 -1408.1628 | 20.0768 | -325.7595 | 800 -37.75 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG11 P1 -1728.3646 | 16.4182 | -394.1711 | 800 -34.94 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG10 P1 -2034.8982 | 13.4375 | -454.6476 | 800 -32.20 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG9 P1 -2325.5965 | 12.095 | -514.3207 | 800 -29.63 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANGS P1 -2609.209 | 7.7731 -564.845 | 800 -27.05 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG7 P1 -2861.154 | 3.9626 | -610.8328 | 800 -24.77 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG6 P1 -3072.3946 | 1.0688 | -661.9856 | 800 -22.97 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANGS5 P1 -3243.9652 | -2.3627 | -718.4116 | 800 -21.62 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG4 P1 -3372.2895 | -3.8575 -786.931 | 800 -20.84 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG3 P1 -3539.8313 | -1.5235 | -875.8952 | 800 -19.80 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG2 P1 -3999.1314 | 2.3125| -993.1587 | 800 -15.92 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

TANG1 P1 -5301.875 | 11.8911 | -1223.6081 | 800 10.80 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen

T.TRET P1 -5151.2325 | 48.7231 | -1178.5339 | 800 -13.31 Cautao | 14014 21.56 1.71 | 40014 61.6 1.87 | Nen
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CHUONG 6: THIET KE KET CAU NEN MONG

6.1. S6 liéu dia chit cong trinh:

-Théng két qua khao sat dia chét, tir cao trinh tu nhién dén chiéu su h6 khoan 39m

-50.0

0.0 0.00 L EEEREE]
! . il £
] e
_5n I =500 _iﬂ- '%n e ]
™
\@\\ F
-10.0 920 | 920 —)“—
I as| @ | 1se fi
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M i
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Bang 6.1 Chi tiéu co li cac 16p dat

’ Bé day Dung trong Poam | Gocmasat | Luc dinh D6 sét E
Lop dat hi tu nhién w trong c (': ¢ (Kn/m?)
(m) ven (KN/m?) (%) @° (kN/m?) -

1 5.0 20.1 22.07 10°29' 21.9 0.45 5567.7

2 4.2 19.2 22.65 14°28' 32.8 0.34 6139

3 3.3 20 24.29 14°15' 30.9 0.29 12318

4 26.5 19.5 21.96 14°02' 20 0.37 4802.2

5 10 20.8 19.68 15°10' 41.9 0 12092.2

- Lop 1: Sét 13n soi san laterite, mau nau dé - X4m trang, trang thai ntra cang.

- Lé6p 2: Sét, mau xam tring — nau hong, trang thai nira cang.

- Lop 3: Sét pha nang, mau xadm vang, trang thai déo cung

- Lop 4: Cat pha, d6i chd lan soi san TA, mau xam vang — xam tro — xam héng, trang
thai déo.

- L&p 5: Sét, mau ndu vang — xam xanh, trang thai cirng — nira cirng

6.1 S6 li¢u cong trinh
6.1.1 Kich thwéc coc

- So bd chon coc dic c6 D =0.8m.

- So b6 chidu cao dai coc: Ngyp =2M.

- Chon dau coc dap vo 0.9m va 0.2m coc ngam vao dai.
- Chon chiéu dai coc: Ly = 44(m) :

- Chiéu dai cia coc nam trong dit la:
L=Lgo—(0.9+0.2)=44—(0.9+0.2) = 42.9(m)

- Cao d6 dat dai mong tinh tir mat dat ty nhién (Om) 1a -5m.

- Cao d0 miii coc tinh tir mat dét ty nhién: 42.9+5.0 = 47.9(m).
- Acoc: Dién tich tiét dién ngang coc (m?)

- Ay: Dién tich tiét dién ngang cua bé tong trong coc (m?)
- Aq: Dién tich tiét dién ngang cot thép (m?)

- Acoc = 0.502 (m?) (Coc c6 dudng kinh d = 0.8m)
- As=40.72 (cm?) (16418) (Ham luong cdt thép khéng nén nho hon 0.2%+0.4%).
- Ap=0.502 -40.72x10* = 0.497 (m?)
- Rs: Cuong d6 tinh toan cbt thép

6.1.2 Strc chiu tai ciia coc khoan nhoi

6.1.2.1 Theo vat liéu lam coc

} va = chy'cb RbAb + RscAst

Trong do:
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veb = 0.85: Hé s diéu kién lam viéc (muyc 7.1.9 TCVN 10304 — 2014)
Yoo = 0.7: Hé s6 ké dén viéc thi cong coc (muc 7.1.9 TCVN 10304 — 2014)

- Sirc chiu tdi coc theo vit li¢u:

RvI = 'ch'chb Rb'A‘b + RscAst
=0.85x0.7%x17000x0.497 + 365000 x 0.004 = 6529.27(kN)

6.1.2.2 Sitc chiu tai ciia coc theo chi tiéu co' Iy dit nén (Muc 7.2.3 TCVN 10304 — 2014)
- Surc chiu tai trong nén Re,u cua coc treo ha bang phuong phap ép duoc xac dinh bang
tong strc khang cia dat dudi miii coc va trén than coc:

R

Trong do:

—+

+

+ + + +

o =7e (Yeq UuAp+ U ver fily) (Cong thire 12 TCVN 10304 — 2014/27)

ve: hé s6 diéu kién 1am viéc cua coc ( khi coc tya trén nén dat dinh do béo hoa Sy
< 0.9 va trén dat hoang tho ye= 0.8, cac truong hop khac ye =1).

vef - hé s6 diéu kién 1am viéc cua dét trén than coc, phu thudce vao phuong phap
tao 16 va diéu kién d6 bé téng (tra bang 5 trang 29 TCVN 10304-2014).

Yeq : hé $6 diéu kién 1am viéc dat dudi mili coc. Bé tong d6 dudi nudc yeq = 0.9,
dbi voi tru dudng day tai dién trén khong lay theo diéu 14, truong hop khac yeq
=1.

u: Chu vi tiét dién ngang than coc, U = 2.513(m).

Ap: Dién tich coc twa lén dat, A, =0.5 m?.

li: Chiéu dai doan coc nam trong op dat thir “i

fi: Cuong d6 strc khang trung binh caa 16p dat thir “i”

0, : cuong do suc khang caa dat mii 14y theo bang 7 trang 31 cia TCVN
10304-2014 —1,=0—qp=4500 (kPa)

f.: 1a cuong do khang coc trung binh cua I6p dat thir i trén than coc, 13y theo Bang
3 TCVN 10304. Béi véi cat pha lay thém 15% so véi gia tri trong bang

|.- 12 chiéu dai doan coc nim trong I6p thir
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Bang 6.2 Chi tiéu co'li cac 16p dit

zi | Do sau trung binh | . )
Lép li (m) | Do sétIL | fi (kN/m?) | yef | vyeffili
(m) Z(m)
6 5.5 0.34 36.6 0.8| 29.28
Lop2| 8 7 0.34 38.6 0.8| 61.76
9.2 8.6 1.2 0.34 39.76 0.8 | 38.1696
10.2 9.7 1 0.29 40.96 0.8 | 32.768
Lép3 | 11.2 10.2 1 0.29 42.96 0.8 | 34.368
125 11.85 1.3 0.29 44.9 0.8 | 46.696
145 135 2 0.37 40.63 0.8 | 65.008
16.5 155 2 0.37 42.26 0.8| 67.616
18.5 17.5 2 0.37 43.7 0.8| 69.92
20.5 195 2 0.37 45.14 0.8 | 72224
22.5 21.5 2 0.37 46.18 0.8 | 73.888
24.5 23.5 2 0.37 48.02 0.8 | 76.832
Lép 4 26.5 25.5 2 0.37 49.46 0.8 | 79.136
28.5 27.5 2 0.37 50.9 08| 81.44
30.5 29.5 2 0.37 52.4 0.8| 83.84
32.5 31.5 2 0.37 53.69 0.8 | 85.904
34.5 33.5 2 0.37 55.01 0.8 | 88.016
36.5 35.5 2 0.37 56 0.8 89.6
37.5 37 1 0.37 56 0.8 44.8
39 38.25 1.5 0.37 56 0.8 67.2
41 40 2 0 100 0.8 160
43 42 2 0 100 0.8 160
Lép5| 45 44 2 0 100 0.8 160
47 46 2 0 100 0.8 160
49 48 2 0 100 0.8 160
TONG 2088.466

- Vay SCT cua coc theo chi tiéu co Iy ciia dat nén:

Rg, =1x(1x4500x 0.5+2.513x 2088.5) = 7498.4(kN)

6.1.2.3 Tinh toan strc chiu tai ciia coc theo SPT

Tinh theo Cong thirc Nhat Ban (dat roi va dat dinh)
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Theo Muc G.3.2 trang 82 cua TCVN 10304-2014

Strc chiu tdi cyc han coc: R, =q, A, + UZ(fc,ilc,i +f 1 ) (6-9)

Trong do:
0, : cudong do ste khang cua dat dudi miii coc: 0, = 6¢y (Kpa) cho coc nhdi).
fei, fsi - cuong d6 sirc khang trung binh cua dat dinh tht i, dat roi thi i:

10N,
foi =0,fiCy; (6-10); 1, =—= (6-1D)

f, hé sé diéu chinh theo d manh h/d, x4c dinh theo biéu db hinh G.2.b TCVN 10304 -
2014 (f, = 1)

o, hé s diéu chinh cho coc déng, x4c dinh theo biéu db hinh G.2.a TCVN 10304 -2014

C,; 1a cuong do stc khang cét khong thoat nudce cua dat dinh, C,; =6.25N;

|C’i 1a chiéu dai doan coc nam trong 16p dat roi thir “i”

Is,i 1a chiéu dai doan coc nam trong 16p dét dinh thi “i”

1.0

08 \\
N\
06 AN
- N
2 N
3 04 N ~
0.2
0 100 200

Sirc khang cat khang thoat nuée Cy, kPa
Hinh 6.1 Biéu do xdc dinh hé so «

Bang 6.3 Cuwong d§ khang trung binh cia coc méng cot tinh theo cong thirc Nhat Ban

< Pét dinh

Cui= fi= 0.Cu,;
Lop I; (m) Np 6.25N, o | s | feh ki)
(kPa)
Lop 1 5 21 131.25 0.4 52.5 262.5
Lop 2 4.2 23 143.75 0.45 64.69 271.69
Lop 3 3.3 11 68.75 0.65 44.69 147.47
Lép 5 10 38.5 206.25 0.32 66 660

111



TONG 1341.66

% batroi

. lsi fsi faiXlsi
Lép dat N
(m) kN/m?) | (kN/m)
Lop 4 26.5 19 63.33333 | 1678.333

Stre chiu tai cue han :

Rou = Ay +UD (ol +Tl; ) =6x6.25x37.4x 0,503+ 2.513x (1341.66 +1678.33) =8343.73(kN)

6.1.2.4 Strc chiu tai ciia coc theo chi tiéu cwong dd ciia dit nén
Theo Muc G1 va G2 trang 80 cua TCVN 10304-2014
Swrc chiu tai cyc han: R, =Q, +Q; =0q,A, + UZ:fJi (6-3)

Trong do:

Ap: dién tich tiét dién ngang mili coc (m?)

u: Chu vi tiét dién ngang coc (m)

fi : cuong do stc khang trung binh (ma sat don vi) ciia 10p dét thi i trén than coc (kN/m?).
Pugc lay theo Bang 3 TCVN 10304

li: chiéu dai doan coc nam trong 16p thir i (m)

0o : cudng do sirc khang cua dat miii trong dat (kN/m?):

Bing 6.4 Xac dinh thanh phan khang caa dat trén thanh coc

Cui= fi=
Lé’p |i (m) Np 6.25Np a (I.Cu,i fi.li (kN/m)
(kPa) (kN/m2)
Lop 1 5 21 131.25 0.4 52.5 262.5
Lop 2 4.2 23 143.75 0.45 64.6875 271.6875
Lop 3 3.3 11 68.75 0.65 44,6875 147.46875
Lop 5 10 38.5 206.25 0.32 66 660
TONG 1341.6563
Lé’p L; Zibi () ki Ow,t fi fili(kN/m)
4 26.5 25.75 14°10° 0.76 323.39 82.038 2174.03
Téng 2174.03
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Vay suc chiu tai cuc han theo ma sat :

Q, =u)_f, x|, =2.513x(1341.65+2174.03) =8834.9(kN)

Surc chju tai cuc han do khdang miii Qp (KN)

- Coc dudi mong cot ngam vao 16p dat 5 ( dat dinh):

bat dudi miii coc 1a dat dinh thuan tiy khong thoat nude nén tinh theo cong thuce (G.2.1)
Phy lyc G TCVN10304-2014: g, =c,N. (6-5)

Ap = 0.503 (m?); ¢, =6.25N_; =6.25x37.4 =250 (kN/m?); N'c = 6

— @, =¢,N, =250x6 =1500(kN/m?)

—Q, =0, xA, =1500x0.503=754.5(kN)

Stre chiu téi cwe han cia coc: R, =Q, +Q, =754.5+8834.9= 9589.4(kN)
5.1.1.3 Sirc chiu tdi thiet ke

Bang 6.5 Tong hep sikc chiu tai caa coc khoan nhoi

Strc chiu tai caa coc ép | Két qua SCT (KN)
Theo vat liéu 6529.27
Theo chi tiéu dat nén 7498.4
Theo SPT 8343.73
Theo cudng do dat nén 9589.4

- Stc chiu tai dfc trung: Ry =min(Ry, ; ) = 7498.4(kN)

. xR . .
- Sitc chiu tai thiét ké: R, =10 —eumn (k).
Yn X YK

= 1, 1ahé sd diéu kién 1am viéc, doi véi coc lam viéc nhom lay bang 1.15

= v, 1ahésé tim quan trong phu thudc vao tim quan trong cua cong trinh, ddi

Vi cong trinh cap 2 lay bang 1.15

= Tk 1ahe s6 tin cay

= Chon so bd s6 coc: n < 5 coc do d6: 1k=1.75

= Chon so bd $6 Coc: 6<n < 10 coc do d6: yk=1.65

= Chon so bd s6 coc: 11<n <20 coc do dé: yk=1.55
Stre chiu tai cho phép caa dai tir 1-5 coc

_LASXT7A984 _ 1584.8< Quw = 6529.27 (kN) (Thoa)

o8 1.15%x1.75
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Stre chiu tdi cho phép caa dai tir 6-10 coc

o=t EoX 4984 _ 544 48< Q= 6529.27 (kN) (Thda)
’ 1.15x1.65

Stre chiu tdi cho phép caa dai tir 11-20 coc

=X A9 _ 4837 677 < Quny = 6529.27 (KN) (Thda)
‘ 1.15x1.55

Stre chiu tai cho phép cia dai it nhat 21 coc

_LISx7A984 o6 ¢ Quuy = 6529.27 (kN) (Thda) (Qa/Rc..=78.6%)
’ 1.15x1.4

6.1.3 D¢ cirng coc
- Kiém tra phan luc dau coc dugc thuc hién bang phan mém Safe bang cach xuét
két qua phan tich noi lyc ting Base tir phan mém Etabs.
- Coc trong phan mém Safe duoc gin bang lo xo

G, xL

- Dinh nghia d6 cung 10 xo coc: K, =
- L 1a chiéu dai coc

[P
_B a

' G \ A A r J A A
B =0.17In(k G—ld) la hé sO tuong udng coc cung tuyét doi
2

1a h¢ so

o =0.17In ( k(”ij gidng nhu B nhung d6i v6i truong hop nén déng nhét co dic trung

GlVé 7‘1
EA = .. £
X = > la do cimg twong doi cua coc
1

212

Y1+ 2.12¢%
kn cho phép 13y biang 2
G1 1a dac trung dugce léy trung binh trong toan b 16p dét thudc pham vi ha coc
G214 dic trung dugce 1y trong pham vi bang 0.5L tir d sau L dén do sau 1.5L ké tir dinh
coc vai diéu kién dat dudi miii coc khong phai 13 than bun, bun hay dt ¢ trang thai chay.
D la duong kinh coc
Cho phép lay modun trugt G bing 0.4 Eo ( Eo 12 modun bién dang dat).

Ap dung Iy thuyét :
L=42.9 (m), d=0.8(m)
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12318.1x4.2 +4802.2x3.3+12092.2 x 26.5+ 9142 x 8.9)

G, =0.4x
42+3.3+26.5+8.9

= 4358.6(kN / m?)

6, =04x (L 9142:+16.6x11834.24) _ ) 2N/ m?)
1.1+16.6
EA  32.5x10°x10°x0.503
Ny = =204
G,L 4358.6x42.9

2.12y¢% 2.12x2.04%*

"1+ 21207 14212x2.047
o = 0.17|n(kn"j —0.17x |n(2X42'9j -08
d 0.8

4358.6

B =0.17In(k . SLd)=0.17xIn(2x «0.8)=0.1
G 4666.7

2

| 1—(3') 1—(01}
B, \e) 01 (08 455

A,y 08 204
_ G, xL 4358.6x42.9
“" B 055
6.2 THIET KE MONG M1

6.2.1 Kiém tra diéu kién tai tic dung lén diu coc ) i
Noi lue dudi mong M1, xét truong hop luc doc 16n nhat tdc dung 1én mong 1a nguy hiém
nhat dé thiét ke

= 339970.8(kN / m) = 339.97(kN/ mm)

Bang 6.6 Ngi lwc tinh méng M1 (Cot C2)

N MX MY Qx Qy
Cot Load
v oa (kN) &Nm) | &Ny | kN) | kN
c2 COMBS6 6007.24 6411 | 2955 | 28 | -67.1

- So bo s6 lwong coc:
+ St chiu tai coc st dung: Ry =4284.8(kN)
tt
NS Ny ) 6007.24+367.5

=1.78
coc R 4284.8

+ n

k — hé sb xét dén anh huong ctia momen va luc ngang. (k= 1.2+1.5)

+ Do chua tinh trong luong dai coc va khéi dat dap trén dai ciing nhu anh hudng
cua hé so nhom, ta chon s6 coc la 2 coc.
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+ Chon kich thudc dai coc va bd tri nhu sau: Khoang cach giira 2 tim coc
s =3D =2.4m, khoang cach tir tim coc dén mép dai S=D =0.8m

1L

100 1

1600
0 400

P
]

—— T+/ \X N

10
I

+
100 | /400 | |100
800 2400 ’J, 800 1

o
o

. 4000
Hinh 6.2 Mong M1

6.2.2 Kiém tra phan luc dau coc
Chuyén cac ngoai luc tac dung vé ddy dai tai trong tim nhoém coc (trudng hop nay tring
voi trong tam dai):
Trong lugng cua dai:
N" = Nj +nA,h,y, =6007.24+1.1x1.6x4x2x 25 = 6359.24(kN)
M =M +Q§/“hd =64.11+67.1x2 =198.11(kNm)
M;t = I\/Ityu +Q'h, =20.55+2.8x2= 26.15(kNm)
Tai trong tac dung Ién coc:
p_tt _ Z N* + ZMSXi + ZM:yi
A D3 S
Kiém tra diéu kién:
Pra <Ry = Dat ; Py >0—> Coc khong bj nhd

STT | | 2 2 2 2 i\
coc Xi (m) yi (m) X Yei X4 Yysi (kN)
1 -1.2 0
1.44 0 588 0 3168.72
2 1.2 0 1.44 0 3190.51

Pt =3190.51(kN); P!, =3168.72(kN)

P = 3190.51( kN) <Ry = 4284.8(kN) — Pat
Pt = 3168.72(kN) >0— Céc coc trong dai khong bi nhd.
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Hinh 6.3: Phan lirc ddau coc méng M1 (SAFE)

6.2.3 Tinh toan sirc chiu tii ctiia coc lam viéc theo nhom

So bo tong tai tic dung 1én tim mong (tam bo qua tac dung clia moment)

N" = N +nA,h,y, =6007.24+1.1x1.6x 4x 2x 25 = 6359.24(kN)

- Hg s6 nhém:

(n, =) xn, +(n, -1 x nl}

=1-0x
7 { 90xn, xn,

(2-D)x1+(@1-1)x2
90x2x1

n=l—18.435>{ }=0.898

Trong d6: @ =arctan E} = arctan [g} =18.435°

d: duong kinh coc, d = O.8(m)

s: khoang cach gitra cac coc, S=3d =3x0.8=2.40 m
ny: s6 hang coc: My =2

n2: s& coc trong mdi hang N, =1

- Strc chiu tai cua nhom coc:

Q" =mxnxQ, =0.898x2x4284.8 =8460.4(kN)> > N" =6359.24(kN)

a
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—» K&t luan: Hé coc du kha nang chiu tai.
6.2.4 Kiém tra ap luc dat nén duéi tac dung mii coc
- Chon truong hop tinh toan: st dung gia tri truyén tai xuéng mong véi gia tri luc doc

Nmax g v6i gia tri tiéu chuan. Gan dung liy N = N;tqaxll.].S

- Xac dinh kich thuéc khdi méng quy uéc:

+ GOc ma sat trung binh: o, = ZLl'qh' ~14.34 > P _ 3585

1

-~
,’*
S ——

“-“~
I ——_—
j’
NN
15
(o

-
-

"d

—————

PR T e o e e e et o e oy

[PF2

Hinh 6.4 Khéi méng qui wéc cho mong M1

Dién tich day khdi méng quy ude tinh theo cong thirc: Aqu = Lgux Bau:
Bqu =2x42.9xtan(3.585) +1.6 = 5.9(m)

L, =2x42.9xtan(3.585) + 4 =8.3(m)
Aq =By xLg, =5.9x8.3=48.97(m?)

Moment chong uén ciia mong khoi quy udce:

B? 2
W, =L, x—> :8.3x£:48.15(m3)
6 6
2

L 2
W, =B, x—2 5923 _ 67.74(m°)
6 6

Khéi luong dat trong khdi mong quy uée:
Q.= Aqu Z hiY
=48.97x (4.2>< 9.2+3.3x10+26.5x9.5+10 ><10.8) =21125.17 (kN) Trong luong
dét bi coc, dai chiém ché:
Qu =NA, D hiy+7V,, =2x0.503x431.39+10.5x 2x1.6 x4 =568.38(kN)
Khoi luong coc va dai bé tong:
Q. =nA, vyl + W, =2x0.503x25x42.9+1.6x4x2x25=1398.9(kN)

Khéi luong tong trén moéng quy udc:
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Qu =Qy +Q. —Q, =21125.17+1398.9—-3568.38 = 21955.69(kN)

Tai trong qui vé ddy méng khéi quy wéc:
Chon truong hop tinh toan: stir dung gia tri truyén tai xudng mong vaéi gia tri luc doc

N ax tng v6i gid tri tiéu chudn. Gan dung 14y N = N;tqaxll.l5

Bang 6.7 Gia tri tiéu chuan t6 hop

Moéng | Cot Load Nt Mx My
M1 C2 | COMB6 5529.77 172.26 22.74
N;‘fJ =N§, + Qg =9529.77+21935.69 = 27485.46( kN)
Ung suét dudi day méng khéi quy wore:
« Ng,  27485.46

:561.27(kN / m2)

A, 4897
ptc = Ngil iZ:'\/Iicqu iZ:'\/I;Cqu
max—min Aqu WX Wy

Pl =565.185(kN/m?); pie, =557.35(kN/m?)
Stre chiu tai tiéu chuan ciia dat nén dudi day mong theo Didu 4.6.9, TCVN 9362 — 2012:

m, xm '
Ric =%(Axbxy“ +Bxhxy, +Dxc,—vy Xho)

tc
= (Congtht 16 TCVN 9362 — 2012)
Trong do:

+  myvamg; Lan luot 1a hé sé diéu kién 1am viéc cua dat nén va hé sé diéu kién lam
viéc cua nha hoac céng trinh cé tac dung qua lai véi nén, tra Bang 15 theo Biéu

4.6.10 TCVN 9362 — 2012, dat sét c6 do sét 1.<0.5—> My =1.2, m, =1.1.

+ kic: Hé s6 do tin cay tra theo Piéu 4.6.11 TCVN 9362 — 2012, cac dic trung tinh
toan 4y truc tiép tir cac bang théng ké — Ky, =1.

+ A, B, D: Céc hé s6 khong thi nguyén lay theo Bang 14, TCVN 9362 — 2012, phu
thudc vao goc ma sat trong @ =14°24' > A =0.301,B=2.21,D = 4.74.

+ b: bé rong day mong.

+ h: Chiéu sau dat méng so vai cot quy dinh, h = 47.9(m)

+ Yj: Dung trong I6p dét tir day khdi mong qui wéc tré xudng, vi lop dat dudi muc
nuéc ngam nén vy, =10(kN / m3).

+ yl” : Dung trong céc 16p dét tir day khdi mong qui ude trd 1én.
.+ 4.2x9.2+3.3x10+26.5%x9.5+10x10.8
T 4.2+331265+10

+ C): Gia tri lyc dinh don vi ndm tryc tiép dudi day mong, Cy = 20(kN / m2)
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+ ho: Chiéu sau dén nén tang ham, ho =h- htd
+ hua: Chiéu sau dit mong ké tir nén ting ham bén trong nha cé ting ham.

. hyg = hy+hyx2e =42 940, 3x%_43 67(m)

M
+ hy: Chidu day 16p dét phia trén ddy méng, h; =42.9(m).
+ ha: Chiéu day cua két chu san ting him, h, =0.3(m).
+ vke: Trong lugng thé tich cua két cau san tang ham, . = 25(kN / m3) .
+ Vi chiéu rong ting hiam 16n hon 20m nén chiéu sau dat mong

h=hy —hy=0(m)

- Vay suc chiu tai tiéu chuan cua dat nén dudi ddy mong la:

R, = 1'2X1'1(0.301><5.9x10+ 2.21x47.9x9.8+4.74x 20—10x0)
=1149.98(kN/m?)
- Diéu kién dat nén
- piy =561.27(kN/m’) < R =1658.25(kN /m?)
- Pivy =565.185(kN/m?*) <1.2R" =1.2x1658.25=1989.9(kN / m*)
. Py =557.35(kN/m?)>0
= 7 Théa

e Tinh d IGn moéng khéi quy wéc
bo lin 6n dinh cua nén c6 thé tinh theo 2 phuong phap: phuong phap cong lin cac 16p
phan t6 va phuong phap 16p bién dang tuyén tinh.
Dbi v6i mong clia cong trinh, dat dudi mong khéi quy ude c6 modun bién dang

E= 9.142(MPa) > 5( MPa) , nén sinh vién tién hanh kiém tra lun cho méng khdi quy udc
theo phuong phép cong lun céc 16p phan to.

Ap lyc gay lan: p, =py — > y'h=561.27-9.8x47.9=91.85(kN/m’)

Chia 16p phan t6: i ) . ‘

bat nén dugc chia thanh cac 16p dong nhat véi chiéu day thoa dicu kién:

h; <(0.4+0.6)B,, =(4.3m+6.4m)

Phia dudi moéng khoi 1a 16p sét dong chat, chia 16p thanh tung 16p 0.5m.

Ap dung cong thuc tinh bién dang dimg cta 16p thiri: S, = eli+ o 2h. (6-34)

i

n
Do lun ciia méng 1a tong cac d bién dang ding cia cac phan té: S= ZSi
i=1
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Ghi cha:

+ P06 siu z trong Bang 6.7 14 do sau so voi day khéi mong quy wdc.

+ Do sau ding tinh 1un tai vi tri thda diéu kién : (d6i véi dat nén c6 modun bién dang E >

gl

5MPa) : —4 < (0.2

zi

+ Bi€u do nén lan e-p

Lép dat 4:
P (kPa) 50 100 200 400 800 1600
e 0.493 0.47 0.437 0.401 0.375 0.312
0.64
063 |
A\
0.62 ?
o 061 \\\
£ 06 RN
¢ A
$ 059 -
T 058 \'\\\\
057 . N
o ¥ = 3E-082 - 0E-05x + 0.6292 s _
" 200 400 600 800 1000 1200 1400 1600 1800
Ap luc p (kPa)
Lop dat 5:
P (kPa) 50 100 200 400 800 1600
e 0.629 0.62 0.609 0.596 0.579 0.557
06
05
o 04 \\\\\\ e — -
2o e e
i y = 6E-08x% - 0.0002x + 0.4895
T 02
0.1
’ 0O 200 400 600 800 1000 1200 1400 1600 1800
Ap luc p (kPa)
Z
STT | Z(m) | + Ky Ow | Oy P P, e | € | S(m)
0 0.0000 1 0 84.39 | 434.3 | 518.56 | 0.468 | 0.455 | 0.0185
0.5 |0.0847 | 0.9966 | 431.39 | 84.103 | 440.16 | 523.54 | 0.448 | 0.436 | 0.0172
1 0.1695 | 0.9794 | 437.24 | 82.652 | 446.01 | 527.17 | 0.610 | 0.605 | 0.0066
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[ 3 [ 15 [02542] 0944 [ 443.09 | 79.664 | | ] |

Tai d6 sau 1.5 m tinh tir ddy mong dén tdm phan td co: (thoa)
P1=446.01 KN/m?;
5k.P, =5x0.944%84.39 = 398.32(kN / m®)
_, Dung tinh ltn tai z= 1.5 (m). Téng d6 lan S =4.3 c¢cm < 8 cm.
—» Thoa di€u kién bién dang lun.

6.2.5 Kiém tra choc thiing cho dai méng M1

Hinh 6.6 Kiém tra choc thing dai méng M1
Theo diéu 6.2.5.4 TCVN 5574-2012.

Kiém tra nén thing han ché
Tinh toan chéng nén thung tw do theo diéu kién: F, <F, =[o, (b, +¢,)+0,(h,+¢,)]hgR,,
(6-36)

Trong do : Fxt : luc nén thung

0,0, la cac hé sd
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0.4h, <c, =550(mm) <h,

2 2
=a,=15 1+(%] :1.5‘/1+(%j =5.657
1

0.4h, <c, =550(mm) <h,

2 2
=a,=15 1+[%} =15 1+[ j =5.657
1

550
Z Fi(xt) — Phan lyc du coc nam trong pham vi day 16n thap xuyén
Dé thién vé an toan phén luc dau coc’chi‘do luc doc gay ra, (khong xét dén moment, luc
ngang, trong lugng ban than dai va dat nén trén dai) va dugc tinh
F.=N,= 6359.24(kN)
Kha ning chdng nén thing:
F, =[oy(b, +¢,)+0a,(h +c,)]hRy,
= [5.657(0.8+ 0.55)+5.657(0.8+ 0.55)] x2x1200 = 36657.36(kN)
Thoa man diéu kién : F, <F, chéng xuyén thung dai coc. Chiéu cao dai da chon hop 1y.
6.2.6 Tinh toan c6t thép cho dai méng M1
- Noi lyc dé tinh toan cot thép cho dai méng dugc léy tur cac dai Strip chia déu kin dai
maéng trong mo hinh.
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Il
21.9774

20.378
208p104 2134855

Hinh 6.7 Moment dai mong M1
Chon agt 16p dudi 8y 4 = 8,y +50 =200+50 = 250(mm).
Chon agt 16p trén 8y = 50(mm) :

M R, bh
hy=Hg—-ag »>an=—"-—> §=1-1-20, > A, _ SRpbho
Rbbho RS
Két qua tinh thép méng M1
M b h As )

Phuong | Vi tri ° o £ Béuwi | OS¢ | K

(kN.m) | (mm) | (mm) (cm?) (cm?) )
Phuong | Lépdusi | 2317.51 | 1000 | 1750 | 0.049 | 0.051 | 37.23 |g22al00 | 38.01 | 0.22
X Léptrén | -104.16 | 1000 | 1950 | 0.002 | 0.002 146 | p12a200 | 565 | 0.03
Phuong | Lopdusi | 469.02 | 1000 | 1750 | 0.01 | 0.001 7.38 | 3142200 7.7 0.04
Y Léptrén | -201.48 | 1000 | 1950 | 0.003 | 0.003 284 | @12a200 | 5.65 | 0.03
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6.3 THIET KE MONG M2

6.3.1 Kiém tra diéu kién tai tic dung 1én diu coc ) )
Noi luc dudi méng M1, xét truong hop luc doc 16n nhat tac dung [én mong 1a nguy hiém

nhat dé thiét ké

Bang 5.9 N§i lwc tinh méng M2 (Cgt C26)

] N MX MY Qx Qy
¢ L

co oad KN) | (kKN.m) | (kNm) | (kN) | (kN)

C26 | COMBL |1107878| 0199 | 474 | 04984 | 6571

- So bo s6 lwong coc:

+ St chiu tai coc st dung: Ry =4284.8(kN)

+

Neoc = k%

k —hé sb xét dén anh huong ctia momen va luc ngang. (k= 1.2+1.5)

tt
N+ Nbase —

5, 11078.78+735 _ .,
Ry 4284.8

+ Do chua tinh trong lwong dai coc va khdi dat dap trén dai ciing nhu anh huéng
cua hé so nhom, ta chon sé coc la 4 coc.

+ Chon kich thuéc dai coc va bd tri nhu sau: Khoang céch giira 2 tim coc
s =3D = 2.4m, khoang cach tir tim coc dén mép dai S=D =0.8m.

] 800 ‘IOf

4000
2400
400 100

100

800

100 400 100

/ﬂ\i /
T 2N

7

Q/%L /

T

Iy

10 800 |

2400

| 800 1pp

4000

Hinh 6.8 Mong M2

6.3.2 Kiém tra phan luc dau coc

Chuyén cac ngoai lyc tac dung vé day dai tai trong tim nhom coc (trudng hop nay tring

véi trong tam dai):
Trong lugng cua dai:
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N® = Ng +nA h,y,, =11078.78+1.1x4x4x2x 25 =11958.78(kN)
MS = M;“ + thd =0.199+6.571x2 =13.341(kNm)
I\/IS = I\/I;u + Q;”hd =474+0.498x2= 5.736(kNm)
Tai trong tac dung 1én coc:
2N 2 Mx DMLY 6 )
n in Zyi
Kiém tra diéu kién:
P < R%k — Dat ; Pmin >0— Coc khong bi nhd

p =
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Bang 6.13: Phan lwe dau coc té hgp 8 méng M2

STT Xi (m) (m) X2 2 rx? Ty? i
. . . . X2 .
coc I Y I 4 | v (kN)
1 -1.2 -1.2 1.44 1.44 2765.72
2 1.2 -1.2 1.44 1.44 2768.11
5.76 5.76
3 -1.2 1.2 1.44 1.44 2771.28
4 1.2 1.2 1.44 1.44 2773.67
Prtntax = 2773.67(kN) Pt = 2765.72(kN)
Pr:ax = 2135.37(kN) < Rik = 4544.98(kN) — Dat
Pl = 2069.92(kN) >0— Cac coc trong dai khong bi nhd
- Dung phan mém Safe dé tinh luc tac dung 1én dau coc
> a R
w N ™
'6’1 S / ~ g-’l
5T 2 >

>

> % >¢
™
B
~

6.3.3 Tinh toan strc chiu tai ctiia coc lam viéc theo nhom

- So bo tong tai tac dung 1én tAm mong (tam bo qua tac dung cia moment)

N" = N +nA,h,y,, =11078.78+1.1x 4x 4x 2x 25=11958.78(kN)

- Hg s6 nhom:

nzl—&x{

(n, = xn, +(n, —1)x nl}

90xn, xn,
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(2-)x1+(2-1)x2
90x2x2

M :1—18.435{ }: 0.795

Trong d6: @ =arctan [i } arctan B ﬂ =18.435°

d: duong kinh coc, d = O.8(m)
s: khoang cach gitra cac coc, s=3d =3x0.8=2.40m
ni: s6 hang coc: My =2
n2: s coc trong mdi hang N, =2
- Stc chiu tai cua nhém coc:

Q" =mxnxQ, =0.795x4x 4544.48 =14980(kN) > > N" =11958.78(kN)

— Két luan: Hé coc du kha ning chiu tai.

6.3.4 Kiém tra ap lwc dit nén duéi tac dung mii coc
- Chon truong hop tinh toan: sir dung gia tri truyén tai xudng mong voi gia tri luc doc

N o tng v6i gié tri tiéu chuan. Gan dung 1dy N = NI /1.15.

- Xéc dinh kich thugc khdi méng quy woc:

+ GOc masat trung binh: ¢, = 2. ¢ih, =14.34 > P2 _ 2 87

2.hi
T

el
”#
R ————

o
\._~.‘*
-
o=
-
-
BIS

-
-

“’

-—————

W o e e e e e e
+
o

(P2

Hinh 4.3 Khoi méng qui wéc cho mong M2

+ Dién tich day khéi mong quy wdc tinh theo cong thirc: Aqu = Lqu x Bqu:
Bqu =2x42.9xtan(2.87) + 4 =8.3(m)

Ly =2x42.9xtan(2.87) +4 =8.3(m)
Aq =By xL,, =8.3x8.3=68.89(m?)

128



Moment chong uon cia mong khoi quy udce:

B? 2
W, =L, x— :8.3x£:95.3(m3)
“" 6 6

2 :
W, =B, x—2 :8.3x£=95.3(m3)
6 6

Khéi lugng dat trong khdi mong quy uéce:
Qs = Aqu z hiy
=68.89x(4.2x9.2+3.3x10+26.5x9.5+10x10.8) = 29718.45(kN) Trong lugng
dt bi coc, dai chiém chd:
Qu =NA, D hiy+7Vy,; =4x0503x431.39+10.5x 2x 4x 4 =1637.9(kN)
Khoi Iwgng coc va dai bé tong:
Q. =nA v,L, +W, =4x0503x25x42.9+2x4x4x25=4036.8(kN)
Khoi Iwgng tong trén mong quy uoc:
Qu =Qy +Q. —Q, =29718.45+4036.8-1637.9= 32117.35(kN)

Tai trong qui vé ddy mong khdi quy udc:
Chon truong hop tinh toan: sir dung gia tri truyén tai xudng mong véi gia tri luc doc

N ax tng v6i gié tri tiéu chun. Gan ding 1dy N = NT /1.15

Bang 4.10 Gia tri tiéu chuan té hep

Moéng | Cot Load Nt Mx My
M2 C26 | COMB1 10398.93 11.6 4.98

N;CU =N, + Q,, =10398.93+32117.35= 42516.28(kN)

Ung suit dudi day mong khdi quy wdc:
« Ng 42516.28
©T A, 6889

qu

ptc — Ngil + ZM;CqU + ZM;CQ'J
max—min A - W - W

qu X y

Pl =617.33(kN/m?); s, =616.98(kN/m?)

:617.16(kN/m2)

- Suc chiu tai tiéu chuan cua dat nén dudi day mong theo Diéu 4.6.9, TCVN 9362 —
2012:

m, xm .
* Ry = 1k 2(A><b><y“+B><h><y”+D><C“—y”><ho)

tc

= (Congtht 16 TCVN 9362 — 2012)
Trong do:

+ myvamg: Lan luot 1a hé sé diéu kién 1am viéc cua dat nén va hé sé diéu kién l1am
viéc cua nha hoac cong trinh c6 tac dung qua lai véi nén, tra Bang 15 theo Diéu

4.6.10 TCVN 9362 — 2012, dAt sét co do sét 1.<0.5— My =1.2, m, =1.1.
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kic: Hé s6 d tin cay tra theo Piéu 4.6.11 TCVN 9362 — 2012, cac dic trung tinh
toan 4y tryc tiép tir cac bang théng ké — Ky, =1.

A, B, D: Céc hé s6 khong tha nguyén lay theo Bang 14, TCVN 9362 — 2012, phu
thuoc vao goc ma sat trong ..—» A =0.30,B=2.21,D=4.74.

b: bé rong day mong.

h: Chiéu sau dit méng so vi cét quy dinh, h=47.9(m)

Y)1: Dung trong I6p dat tir day khdi mong qui ude tro xubng, vi 16p dat dusi muc
nudc ngam nén vy, :10(kN / mS).
yl” : Dung trong céc 16p dét tir day khdi mong qui ude trd 1én.

. 4.2%x9.2+3.3x10+26.5x9.5+10x10.8
Yn 4.2+3.3+26.5+10

Cy : Gi4 tri lyc dinh don vi nam tryc tiép dudi ddy mong, Cj; = 20(kN / m2)

= 9.8(kN/m2)

ho: Chiéu sau dén nén tang ham, ho =h- htd _
hwa: Chiéu sau dat méng ké tir nén tang ham bén trong nha cé tang ham.

. hyg =hy+ hzxy—',‘C:42.9+0.3><§:43.67(m)

M
hi: Chiéu day 16p dat phia trén day mong, hy = 42.9(m) :

h: Chidu day cia két cAu san ting him, h, =0.3(m).
vke: Trong lugng thé tich cua két cau san ting ham, Yy, = 25(kN / m3)

Vi chiéu rong ting ham 16n hon 20m nén chiéu sau diat mong

h=hy —hy =0(m).

Vay suc chiu tai tiéu chuan cua dat nén dudi ddy mong la:

= Lix1.2 (0.301>< 5.9x10+2.21x47.9x9.8+4.74 x 20—10><O)
=1149.98(kN/m?)
biéu kién dat nén :
. piy =617.16(kN/m’) < R =1149.98(kN/m’)
. Pis =617.33(kN/m?*) <1.2R" =1.2x1149.98 =1379.9(kN /m? )
. Py =616.98(kN/m?) >0

= Thoa min
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6.3.5 Kiém tra xuyén thiing cho dai méng M2

Hinh 6.4 Mt cat thap xuyén thing méng M2

Theo diéu 6.2.5.4 TCVN 5574-2012.
Kiém tra nén thing han ché
Tinh toan chéng nén thing tu do theo diéu kién: F, <F, =[0Ll(bC +c,)+a,(h + Cl)]hORbt
(6-36)
Trong do : F.: luc nén thing

04,0, 1a cac hé so

0.4h, <c, =550(mm) <h,

2 2
=a,=15 /1+(%] :1.5‘/1+(%j =5.657
1

0.4h, <c, =550(mm) < h,

2 2
=a,=15 ’1+[%} =15 ’1+(%J =5.657
2

Z Fi(xt) — Phan luc ddu coc ndm trong pham vi day 16n thap xuyén

Dé thién vé an toan phan luc dau coc chi do luc doc gay ra, (khong xét dén moment, luc
ngang, trong luong ban than dai va dat nén trén dai) va dugc tinh

F.=N, :11958.78(kN)
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Kha ning chong nén thing:

F, =[ou(b, +¢,)+ o, (ho+c,)|hgRy =[5.657(0.8+0.55)x 2] x 2x1200 = 36657.36 (kN)

Thda man diéu kién : Fxt < ch chéng xuyén thing dai coc. Chiéu cao dai di chon hop 1y
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6.3.6 Tinh Iiin cho nhém coc
Tinh d 1Gn méng khéi quy wéc

Ap lyc gay lan: p, =pjy — > vh=617.16-431.39=185.77(kN/m’)

STT |z(m) | & Ko | O | Oy P P, & e S(m)
1 0 0 1 |431.39 | 143.78 |434.32 | 547.11 | 0.4140 | 0.3980 | 0.0023
2 0.5 | 0.0602 | 0.9964 | 437.24 | 143.2607 | 440.17 | 552.23 | 0.4131 | 0.3974 |  0.0022
3 1 | 0.1205 | 0.9870 | 443.09 | 141.4026 | 446.02 | 556.39 | 0.5950 | 0.5884 |  0.0083
4 15 |0.1807 | 0.9666 | 448.94 | 136.6744 | 451.87 | 559.14 | 0.5947 | 0.5883 |  0.0080
5 2 | 0.2410 | 0.9321 | 454.79 | 127.3969 | 457.72 | 560.73 | 0.5943 | 0.5882 |  0.0077
6 2.5 |0.3012 | 0.8911 | 460.64 | 113.5208 | 463.57 | 561.12 | 0.5939 | 0.5881 |  0.0073
7 3 ] 0.3614 | 0.8355 | 466.49 | 94.8480 | 469.42 | 560.61 | 0.5936 | 0.5882 |  0.0068
8 3.5 |0.4217 | 0.7785 | 472.34 | 73.8408 | 475.27

0.0425

_ Dumng tinh ltin tai z= 3.5 (m). Téng d6 lin S =4.25 cm < 8 cm
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6.3.7 Tinh toan c6t thép cho dai méng M2
- Noi lyc dé tinh toan ct thép cho dai méng duoc 14y tir cac dai Strip chia déu kin dai
mong trong mo hinh.

bl

4247

0!

-84.7359 kN-m

458<

™
-
=
%

3 2§57.5836

17472

-121.1435 kN-m

458

Hinh 6.1/ Moment dai mong M2

- Tinh toan cét thép
+ Chon agt 16p dudi agtd = angam + 50 = 200 + 50 = 250 (mm)

+ Chon agt lop trén aget = 50 (mm)

ERbh
hy=Hy-ay4 >0, =———> £=1-fI-20,_ — A ==>b"0
0 d gt m Rbbhg &.’ m S Rs
Bang 4.8 Két qua tinh thép mong M2
M b h As .
Phuong | Vi tri . o £ Béuwi | ASC | e
(kN.m) | (mm) | (mm) (cm?) (mm?) |

Phuong | Lop dudi | 2357.58 | 1000 | 1750 0.05 0.052 37.89 | #22a100 | 38.01 0.22

X Lop trén -84.73 1000 | 1950 0.001 0.001 1.19 $12a200 5.65 0.03
Phuong | Lop dudi | 2356.62 | 1000 | 1750 0.05 0.052 37.87 | ¢22a100 | 38.01 0.20

Y Lop trén -127.14 | 1000 | 1950 0.002 0.002 1.79 #12a200 5.65 0.03
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6.4 THIET KE MONG M3

6.4.1 Kiém tra diéu kién tai tic dung 1én diu coc

Luc doc 16n nhat tc dung 1én mong M3:
N = P(C30)+ P(C31) + Nypee x 2 =8944.15 + 8655.44 + 735 x 2 =19069.59 (kN

Cot Load N MX MY Qx Qy
(KN) (KN.m) | (KN.m) (KN) (KN)

C30 COMB1 8944.15 | -36.33 -2.42 -7.11 48.54

C31 COMB1 8655.44 53.22 5.79 2.58 -54.38

So bo sb lugng coc:
+ St chiu tai coc s dung: Ry =4544.48(kN)
NT . 19069.59

- =1.2
N 4544.48

Nege = KX =5.035

k —hé sb xét dén anh hudng ctia momen va luc ngang. (k= 1.2+1.5)

+ Do chua tinh trong lugng dai coc va khdi dat dap trén dai ciing nhu anh huéng cua
hé s6 nhém, ta chon sb coc 1a 6 coc.

+ Chon kich thuéc dai coc va bd tri nhu sau: Khoang céch gitra 2 tim coc
s =3D = 2.4m, khoang céch tir tim coc dén mép dai s=D =0.8m.

4000

170800_‘ mﬁﬁﬁ‘m 800 1D0
ey — &
/Jﬁi /*\Lf g
IR o0
-+ -
e \ g
= | \ :
g i/l /lj;g
8 T Tﬁt/ T\F/ = ¢
3/ /;
‘;/fi /fiﬂ |
”Tﬁt/ T\F/' 8

Hinh 6.12 Mong M3

Do sy bd tri coc trong dai méng rat phirc tap, nén viéc tinh toan kiém tra thu cong gap
nhiéu khé khan, mat khéac sy tin cay ciia mo hinh phén tich da duoc kiém ching boi
nhitng mo hinh don gian di so sanh ddi chiéu ¢ trén nén viéc tinh toan mong sé dugc
thuc hién véi su hd trg caa phan mém SAFE 2016.
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Hinh 6.13 Phdn luc ddu coc dai mong M3

Prax = 3200.1(kN) < Ny =

n
bi pha huy.
Prin = 3105.43(kN) >0, vay thoa diéu kién coc chiu nhd.

+ Yo hé sé diéu kién lam viéc (lay bang 1 ddi véi coc don, bang 1.15 trong méng

nhiéu coc)
+ ¥, =1.15: h¢ sé tim quan trong cong trinh (muc 7.1.11 TCVN 10304-2014)
6.4.2 Tinh toan strc chiu tai ctiia coc lam viéc theo nhom
So b tong tai tic dung 1én tim mong (tam bo qua tac dung ctia moment)

SIN®=N"+Q, =N"+A,xD, xy,, =19069.59+4x 6.4x 2x 20.1= 20098.71(kN)

- Hg s6 nhém:

n=1-0x (n, = xn, +(n, - xn,
90xn, xn,
n=1-18.435x| G=DX2+@=1x3 | 26
90x3x2

Trong d6: € =arctan E} = arctan [%} =18.435°

d: duong kinh coc, d = O.8(m)
s: khoang cach gitra cac coc, s=3d =3x0.8=2.40 m

= Yo R = 4544.48(KkN), vay thoa didu kién coc khang
cd
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ni: s6 hang coc: N, =3

n2: s coc trong mdi hang N, =2

- Strc chiu tai cua nhom coc:

Q" =nxnxQ, =0.761x 6x4710.7 = 21509.056(kN) > 3" N" = 20098.71(kN)

a
— Két luan: Hé coc du kha nang chiu tai.

6.4.3 Kiém tra ap luc dat nén duéi tic dung miii coc
- Chon truong hop tinh toan: sir dung gia tri truyén tai xudng moéng véi gia tri luc doc

Nmax g véi gié tri tiéu chuan. Gan dung lay N = Ng]axl 1.15.

Bang 4.9 Gia tri tiéu chuén té hop

Méng Ntc Mth Mtcy
M3 16582.25 14.68 2.93

- Xac dinh kich thudc khéi mong quy woc:

+ Goc ma sat trung binh: ¢, = 2o =14.34 —> % =2.87

2.0
7

1

-P"".-
+
o

B
BIS

!
!
!
!
¢
!
!
¢
{
i

-
-
-
e e e e

=
Pa——

Hinh 6.5 Khéi méng qui wéc cho mong M3

+ Dién tich day kh6i mong quy udc tinh theo cong thirc: Aqu = Lqu x Bqu:
By = 2x42.9xan(2.87) +4 =8.3(m)

Lqy = 2x42.9x tan(2.87) +6.4 =10.7(m)
Aq =By, x Ly, =8.3x10.7 =88.81(m?)
- Moment chéng uén ciia mong khéi quy udc:

B? 2
- W, =L, x—2 :10.7x8i:122.85(m3)
6 6

137



2

L 2
u Wy = Bqu x - :83X107
6

=158.37(m3)

Khéi luong dit trong khdi mong quy uéc:

. Qu=AL D hy
= =88.81x(4.2x9.2+3.3x10+26.5x9.5+10x10.8) =38311.7(kN) Trong
lwong dat bi coc, dai chiém chd:

= Qu=NA, Y hy+7V,, =6x0.503x431.39+10.5x 2x 4x 6.4=1839.5(kN)

Khéi lwong coc va dai bé tong:

= Q. =nAy, L. +W,=6x0.503x25x42.9+2x4x6.4x25=4516.8(kN)

Khdi lugng tong trén mong quy udc:

- Q,=0Q,+Q, ~Q, =38311.7 +4516.8-1839.5= 40989 kN

Tai trong qui vé ddy mong khdi quy wdc:

= NE = N&, +Q,, =16582.25+40989 =57571.25(kN)

Ung suat duéi day mong khdi quy uéc:

« Ng 57571.25

L =648.25(kN/m?)
A, 8881
ptc = Ngil iZ:'\/|§<Cqu iZ:'\/Ii/cqu
max—min Aqu WX Wy

Pio =648.4(KN/m?); pls, =648.1(kN/m?)
Stic chiu tai tiéu chuan caa dat nén duéi day mong theo Piéu 4.6.9, TCVN 9362 — 2012:

m, xm .
* Ry = lk 2(A><b><y”+B><h><y”+D><C“—y”><ho)

tc

= (Cong thi 16 TCVN 9362 — 2012)

Trong do:

—+

M1 va my: Lan luot 1a hé s6 diéu kién lam viéc cua dat nén va hé so dieu kién lam
viéc cua nha hoac céng trinh ¢ tac dung qua lai va&i nén, tra Bang 15 theo Biéu
4.6.10 TCVN 9362 — 2012, d4t min no nusc —» M; =1, m, =1,

kic: Hé s6 d tin cay tra theo DPiéu 4.6.11 TCVN 9362 — 2012, cac dic trung tinh
toan 4y truc tiép tir céc bang théng ké — Ky, =1.

A, B, D: Céc hé s khong thir nguyén lay theo Bang 14, TCVN 9362 — 2012, phu
thugc vao goc ma sat trong ..— A =0.30,B=2.21,D=4.74 .

b: bé rong day mong.

h: Chiéu sau dat méng so véi cét quy dinh, h=47.9(m)
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Vi PE

+ Y: Dung trong Iép dat tir day khdi méng qui wdc trg xudng, vi 1op dat dudi muc

nudc ngam nén =10(kN / m3).

+ y‘” : Dung trong céc 16p dat tir day khdi mong qui udce tré 1én.
. 4.2%9.2+3.3x10+26.5%x9.5+10x10.8
4.2+3.3+26.5+10

Tu

= 9.8(kN/m2)

+ C): Gia tri luc dinh don vi ndm tryc tiép dudi day méng, C = 20(kN / mz)

+ ho: Chiéu sau dén nén ting ham, ho =h- htd ,

+ hua: Chiéu siu dit mong ké tir nén ting ham bén trong nha cé ting ham.

hyg =hy+ hzxy_l-(c =

M

25

+ hy: Chidu day 16p dét phia trén ddy méng, hy; =42.9(m).

+ ha: Chiéu day cua két chu san ting him, h, =0.3(m).

+ vke: Trong lugng thé tich cua két cau san tang ham, . = 25(kN / m3)

42.9+0.3x =2 = 43.67(m)
9.8

+ Vi chiéu rong ting hdm Ién hon 20m nén chiéu sau diat méng h = htd - hO = O(m)

Vay strc chiu tai tiéu chuan cua dat nén dudi ddy mong la:

1x1
R, =—=

=1149.98(kN/m?)

Kiém tra 4p luc nén dudi day mong:
= 648.25(kN/m?) < R = 1149.98(kN/m?) —> nén dudi miii coc lam viéc trong giai
doan dan hoi. Do do co thé tinh méng theo mo hinh ban khong gian dan hoi.
6.4.4 Tinh Iin cho nhém coc
Ap lyc gay lin: p, =py — > y'h=552.27-431.39=120.1(kN/m?)

(0.301>< 59x10+2.21x47.9x9.8+4.74x20-10x O)

STT | zm) | £ K, ow | Oy P, P, & e | Sm)
1 0 0 1 431.39 120.1 434.315 | 554.250 0.414 0.397 0.002
2 0.5 | 0.06024 | 0.99726 | 437.24 | 119.771 | 440.165 | 559.511 0.413 0.396 0.002
3 1 0.12048 | 0.99019 | 443.09 | 118.922 | 446.015 | 564.008 0.595 0.588 0.009
4 15 | 0.18072 | 0.97473 | 448.94 | 117.065 | 451.865 | 567.272 0.595 0.588 0.009
5 2 0.24096 | 0.94712 | 454.79 | 113.749 | 457.715 | 569.447 0.594 0.588 0.008
6 25 | 0.30120 | 0.91354 | 460.64 | 109.716 | 463.565 | 570.516 0.594 0.588 0.008
7 3 0.36145 | 0.86749 | 466.49 | 104.186 | 469.415 | 570.706 0.594 0.588 0.007
8 3.5 | 042169 | 0.81928 | 472.34 | 98.395 475.265 | 570.534 0.593 0.588 0.007
9 4 0.48193 | 0.76721 | 478.19 | 92.142

0.053
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— Dimg tinh lin tai z=4 (m). Tong d6 lin S =5.3 ¢cm < § cm.
6.4.5 Kiém tra xuyén thiing cho dai méng M3
- Cong thic chung x4c dinh luc chdng xuyén:

h
ch = 0LRbtuth ?O

Trong do:

+ Fex: La lyc chéng xuyén thang

+ a: Lahé so, bé tdng nang lay bang 1; bé téng hat nho 0.85; bé tdng nhe 0.8

+ Ruotla cuong do chiu cit cua bé tong, dung bé tong B30 — Rbt =1.2MPa

+ Um: La chu vi trung binh cua mat nghiéng xuyén thung

+ ho: La chiéu cao lam viéc cua dai

+ ¢ La chiéu dai hinh chiéu mat bén thdp xuyén thung lén phuong ngang

c>04h ;1< <25
C

- Vi Chié}l cao dai 2m nén thap xuyén thung phu hét cac dau coc. Do d6 ta can kiém tra
theo diéu kién han che.
- Kiém tra xuyén thung do cot gay ra, mat xuyén thung co kich thuéc: ho =1.9m,

c=0.76m.

h
ch = OLRbtuth ?0

=1x1.2x10°x2(0.5+0.5+2x 2)x1.9x 01'796 =57000(kN)

- Luc xuyén thung:
Fi =6Pp =6%x8944.15= 53664.9(kN) <k, = 57000(kN)
— Két luan: Thoa diéu kién chong xuyén thung.
6.4.6 Thiét ké cot thép cho dai méng M3.
- Noi lyc dé tinh toan cdt thép cho dai méng duoc 1ay tir cac dai Strip chia déu kin dai
maong trong mo hinh
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- Tinh toan cét thép

+ Chon agt 16p dudi agtd = angam + 50 = 200 + 50 = 250 (mm)
+ Chon ag l6p trén age: = 50 (mm)

R, bh2

Hinh 6.14 Moment mong M3

Biang 6.10 Két qua tinh thép méng M3

L o1 fim20, - A, = RebNo

S

M b ho As . Asc I

Phuong Vi tri a £ BO tri 5 ¢

(Kn.m) | (mm) | (mm) (cm?) (cm?) (%)
Phuong Loép dudi | 2015.66 | 1000 | 1750 0.043 0.044 32.27 $25a150 32.72 0.19
X Lop trén -187.9 1000 | 1950 0.003 0.003 2.64 ¢12a200 5.65 0.03
Phuong Lop dudi | 1342.6 | 1000 | 1750 0.029 0.029 21.33 $#25a200 | 24.54 0.14
Y Lop trén -135.8 1000 | 1950 0.002 0.002 1.91 #12a200 5.65 0.03
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6.2. THIET KE MONG LOI THANG

6.2.1. Kiém tra diéu kién tai tac dung 1én dau coc

- Luyc doc I6n nhét tac dung lén mong M4: N =97275.1642(kN)
- So b sb luong coc:
+ St chiu tai coc st dung: Ry =5356(kN)

tt
b = N g, 972751642 o
N4 5356

k — hé sb xét dén anh huong ctia momen va luc ngang. (k= 1.2+1.5)

+ Do chua tinh trong lwong dai coc va khdi dat dap trén dai ciing nhu anh huéng cua
hé s6 nhém, ta chon sb coc 1a 25 coc.

+ Chon kich thudc dai coc va bd tri nhu sau: Khoang céch gitra 2 tim coc
s=3D = 2.4m, khoang cach tir tim coc dén mép dai s=D =0.8m

| |

D prlrrr Az D) D

e
ol®

TR TR TR
N N G

Hinh 6.15: Mdng thang may
-Do sur bd tri coc trong dai mong 16i thang rat phuc tap, nén viéc tinh toan kiém tra thu cong
gdp nhiéu kho khan, mét khéc sy tin cdy ciia md hinh phan tich da dugc kiém chung béi
nhitng md hinh don gidn da so sanh doi chiéu ¢ trén nén vi¢e tinh toan mong 161 thang sé
dugc thyc hién voi su ho trg cua phan mém SAFE 2016
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Prax = 3684.86(KN) < Ny = 1R, = %Mno.? = 4710.7(kN), vay thoa
Y .

n

diéu kién coc khong bi pha huy.
Prin = 2413.94(kN) > 0, vay thoa diéu kién coc chiu nhd.

+ Yo hé sé diéu kién lam viéc (lay bang 1 ddi véi coc don, bang 1.15 trong méng
nhiéu coc)
+ ¥, =1.15: h¢ sé tim quan trong cong trinh (muc 7.1.11 TCVN 10304-2014)

6.2.2. Tinh toan strc chiu tai cia coc lam viéc theo nhém

- So b tong tai tac dung 1én tAm moéng (tam bod qua tac dung ciia moment)
Z N® =N" +Q, = N + A, x Df xv, =97275.16+11.4x11.4x 2.8x 20.1:104589.3(kN)

- Hg s6 nhom:

77:1—9>< (nl—1)><n2 +(n2 —1)><n1
90xn, xn,
(6-1)x6+(6-1)x6
90x6x6

n:1—18.435>{ }20.658

Trong d6: 6 =arctan E} =arctan {g} =18.435°
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d: duong kinh coc, d = 0.8(m)

s: khoang cach gitra cac coc, s=3d =3x0.8=2.40 m
n1: sé hang coc: N, =6

n2: s coc trong mdi hang N, =6

- Strc chiu tai cua nhom coc:

Q" =nxnxQ, =0.658x36x4710.7 =111587.06(kN) > > N" =104589.3(kN)

a
— Két luan: Hé coc du kha nang chiu tai.
6.2.3. Kiém tra ap lwc dit nén duwéi tic dung miii coc
- Chon truong hop tinh toan: sir dung gia tri truyén tai xubng moéng véi gia tri luc doc
N ax tng v6i gié tri tiéu chun. Gan ding 1y N = NT_ /1.15.
Bang 6.11 Gia tri tiéu chuan to hep

Mong N | M® | M
MTM | 84587.1| 0 0

- Xac dinh kich thuéc khdi mong quy udc:

+ GOc ma sat trung binh: o, = % =14.34 P _ 2 g7
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Hinh 4.20 Khéi méng qui wéc cho mong MTM

+ Dién tich day khdi méng quy ude tinh theo cong thirc: Aqu = Lgu x Bau:
Bqu =2x42.9xtan(2.87) +11.4 =15.7(m)

Lo, =2x42.9xtan(2.87) +11.4 =15.7(m)
Aq =By, xLg, =15.7x15.7 = 246.5(m?)

- Moment chéng udn caa méng khdi quy uéc:
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2

B2, 15.7%

- W, =L, x—2=157x =645(m°)
6
K 2
= W, =B, x—2 ~15.7x 2 =645(m’)
6

Khéi luong dit trong khdi mong quy uéc:

Qu=A, > hy

= 246.5x(4.2x9.2+3.3x10+26.5x9.5+10x10.8) =106337.63(kN)
Trong luong dat bi coc, dai chiém chd:

Qi =NA Y hy+1V,, = 25x0.503x 431.39+10.5% 2.5x11.4x11.4 = 8836.18(kN)

Khéi luong coc va dai bé tong:
Q. =nA vyl + W, =25x0.503x25x42.9+2.5x11.4x11.4x 25 = 21609.18(kN)

Khdi luong tong trén mong quy udc:

Qq = Q. +Q, - Q, =106337.63+21609.18-8836.18 =119110.63(kN)

Tai trong qui vé ddy mong khdi quy wdc:
= N, =Ng,; +Q,, =84587.1+119110.63 = 203697.72(kN)

Ung suét dudi day méng khéi quy woc:
« Ng  203697.72
®TA, 2465

qu
Stic chiu tai tiéu chuan caa dat nén duéi day mong theo Piéu 4.6.9, TCVN 9362 — 2012:

m, xm .
* Ry = lk 2(A><b><y”+B><h><y”+D><C“—y”><ho)

tc

= (Congtht 16 TCVN 9362 — 2012)
Trong do:

=826.36(kN / m2)

+ mivamz: Lan luot 1a hé sé diéu kién 1am viéc cua dat nén va hé sé diéu kién 1am
viéc cua nha hoac céng trinh ¢ tac dung qua lai va&i nén, tra Bang 15 theo Biéu

4.6.10 TCVN 9362 — 2012, d4t min no nuéc —» M; =1, m, =1,

+ ki Hé s6 do tin cay tra theo Piéu 4.6.11 TCVN 9362 — 2012, cac dic trung tinh
toan 4y tryc tiép tir cc bang théng ké — Ky, =1.

+ A, B, D: Céc hé s6 khong thir nguyén lay theo Bang 14, TCVN 9362 — 2012, phu
thugc vao goc ma sat trong ..—» A =0.30,B=2.21,D=4.74 .

+ b: bé rong day mong.

+ h: Chiéu sau dat méng so véi cét quy dinh, h=47.9(m)

+ Y: Dung trong Iép dat tir day khdi méng qui wdc trg xudng, vi l6p dat dudi muc
nuGc ngam nén vy, =10(kN / m3).
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+ Y- Dung trong céc 16p dat tir day khdi mong qui udce tré 1én.

4.2x9.2+3.3x10+26.5x9.5+10x10.8

-y = =9.8(kN/m?

42+3.3+26.5+10

)

+ Cy: Gia tri lyc dinh don vi nam tryuc tiép dudi day mong, Cy, = 20(kN / m2)

+ ho: Chiéu sau dén nén ting ham, ho =h- htd ,

+ hu: Chiéu sau dat mong ké tir nén tang ham bén trong nha cé tang ham.

. hy = hy+ hpx Tke = 42,94 0.3x 2 = 43.67(m)
Tn 9.8
+ hi: Chiéu day I6p dét phia trén day mong, h; =42.9(m).

+ hy: Chiéu day cua két ciu san tang ham, h, = O.3(m).

+ vke: Trong lugng thé tich cua két cau san tang ham, . = 25(kN / m3)

+ Vi chiéu rong tang ham Ién hon 20m nén chiéu sau dat mong h=hy; —hj = O(m)

- Vay stc chiu tai tiu chuan cua dat nén dudi ddy mong la:

~1.1x1.2

R = T(O.Ble 5.9x10+2.21x47.9x9.8+4.74x 20-10x0)

=1149.98(kN/m?)

- Kiém tra 4p lyc nén dudi ddy mong:

Vi Pf = 826.36(kN/m?) < R = 1149.98(kN/m?) — nén duéi miii coc lam viéc trong giai

doan dan hoi. Do d6 c6 thé tinh méng theo md hinh ban khong gian dan hoi.
6.2.4. Tinh Iin nhém cgc

Ap lyc gy lun: p, =py —> vh=826.36-431.39= 394.96(kN / m2)

STT|zm) | = | K | o | Og | R P, e, e, s(m)
1| o 0 1 | 431.39| 20314 | 5726 | 575.175 | 058736 | 05773 | 0.00317
2 | 05 | 003676 | 0.996 | 437.24 | 202.3274 | 577.75 | 582.9 | 058693 | 0.577 | 0.00313
3 | 1 | 007353 | 0993 | 443.09 | 201718 | 588.05 | 595.775 | 0.58623 | 057648 | 0.00307
4 | 15 | 011029 | 0.989 | 448.94 | 200.9055 | 6035 | 613.8 | 058526 | 0.57576 | 0.003
5 | 2 | 014706 | 0986 | 454.79 | 200296 | 624.1 | 636.975 | 058404 | 0.57486 | 0.0029
6 | 25 | 0183820982 | 460.64 | 199.4835 | 649.85 | 6653 | 0.5826 | 057379 | 0.00279
7 | 3 | 022059 | 0978 | 466.49 | 198.6709 | 680.75 | 698.775 | 0.58096 | 0.57257 | 0.00265
8 | 35 | 0257350975 | 472.34 | 198.0615 | 7168 | 737.4 | 057915 | 057124 | 00025
9 | 4 |029412|0971 | 47819 | 197.2489 | 758 | 781.175 | 05772 | 056988 | 0.00232
10 | 45 | 033088 | 0.955 | 484.04 | 193.9987 | 804.35 | 8301 | 0.57516 | 0.56851 | 0.00211
11 | 5 |036765| 0.94 | 489.89 | 1909516

0.02764
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— Dimg tinh Itin tai z=5 (m). Tong d6 lin S =2.7 ¢cm < § cm.

6.2.5. Kiém tra xuyén thiing cho dai mong 16i thang

Cong thirc chung xac dinh lyc chong xuyén:

h
ch = OLRbtumho ?O

Trong do:

+ Fex: La lyc chéng xuyén thang

+ a: Lahé so, bé tdbng nang lay bang 1; bé téng hat nho 0.85; bé tdng nhe 0.8

+ Ruotla cuong do chiu cét cua bé tong, ding bé tong B30 — Rbt =1.2MPa

+ Um: La chu vi trung binh caa mat nghiéng xuyén thung

+ ho: LA chiéu cao 1am viéc cua dai

+ ¢ La chiéu dai hinh chiéu mat bén thap xuyén thung lén phuong ngang

c>04h ;1< <25
C

Vi chiéu cao dai 2m nén thap xuyén thung phu hét cac dau coc. Do d6 ta can kiém tra
theo diéu kién han che.

Kiém tra xuyén thung do cot gay ra, mat xuyén thing cé kich thugc: ho =1.9m,
c=0.76m.

h

C

C.

=1x1.2x10°x2(0.8+0.8+2x 2)x1.9x 01'796

= 63840(kN)

Luc xuyén thiung:

Fe = 6P,y = 6% 3684.86 = 22109.16(kN) < F,,, = 63840(kN)

— Két luan: Thoa diéu kién chdng xuyén thung.

6.2.6. Thiét ké cot thép cho dai mong 16i thang

Nbi luc dé tinh toan cbt thép cho dai méng duoc 1ay tir cac dai Strip chia déu kin dai
maéng trong md hinh

147



Hinh 4.21 Moment mong Thang May

Tinh toan cbt thép
+ Chon agt 16p dudi agtd = angam + 50 = 200 + 50 = 250 (mm)

+ Chon agt lop trén aget = 50 (mm)

R, bh
ho = Hy —ag = oty = — 0 £ =1 JT- 20y > A, = 2020
Rbbho RS
Bang 6.11 Két qua tinh thép moéng TM
M b ho As
. £ Asc
Phuon Vi tri o BO tri
£ ' (kN.m) | (mm) | (mm) : (cm?) (mm?) | e
Lép dudi | 1851.72 | 1000 | 1750 | 0.040 | 0.040 | 29.59 | ¢20a100 | 3272.67 | 0.1283
Phuong X
Léptrén | -646.1 | 1000 | 1950 | 0.011 | 0.011 | 9.13 | #14al50 | 1005.5 | 0.0366
Lép dudi | 917.75 | 1000 | 1750 | 0.020 | 0.020 | 14.51 | ¢14a150 1571 0.0616
Phuong Y
Lé6p trén | -2140.06 | 1000 | 1950 | 0.0037 | 0.037 | 30.64 | $20a100 | 1005.5 | 0.0366
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CHUONG 2:

Béang 0.1: Bé tong sir dung

STT Cép do bén Két céu sir dung

B& tong cép d6 bén B30: Ry = 17 Mpa: Nén tang trét, cau thang, lanh to, tru

1 Rut= 1.2 MPa : Ey = 32,5.10° MPa L‘fr‘g;g méng, cdt, dam, sin, be

2 Vira xi mang cat BSC Vira xi mang xay, to trat tuong nha.
Bang 0.2: Cot thép sir dung

STT Cép dd bén Két ciu sir dung

Thép Al (¢ < 8): Rs = Rsc = 225 MPa; C6t thép dai, thép treo, thép san co
Rsw = 175MPa ; Es = 21.10* MPa. d<8

Thép AIII (¢ > 8): Rs = R = 365MPa;

Raw = 290MPa ; Es = 20.10° MPa. Cot thép doc dam, cot ¢6 ¢ > 8

Bang 0.3: So bo kich thudc cot gitra

Str.tai q N F b x h Fehon
Tane ey | am) |y “ e | em) cm?
Tang 15 | 49.00 15 735.00 1.1 508 |50 | x [50| 2500
Téng 14 | 49.00 15 1470.00 1.1 | 1016 |50 | x (50| 2500
Tang 13 | 49.00 15 2205.00 1.1 1525 |50 | x |50 2500
Tang 12 | 49.00 15 2940.00 1.1 | 2033 |60|x (60| 3600
Tang 11 | 49.00 15 3675.00 1.1 | 2541 |60 | x (60| 3600
Tang 10 | 49.00 15 4410.00 1.1 | 3049 |60|x 60| 3600
Tang9 | 49.00 15 5145.00 1.1 | 3557 |70 | x [70| 4900
Ting8 | 49.00 15 5880.00 1.1 | 4065 |70 | x [70| 4900
Tang7 | 49.00 15 6615.00 1.1 | 4574 |70 | x [70]| 4900
Ting 6 | 49.00 15 7350.00 1.1 | 5082 |80|x (80| 6400




Ting5 | 49.00 15 8085.00 1.1 | 5590 |80|x 80| 6400
Ting4 | 49.00 15 8820.00 1.1 | 6098 |80|x (80| 6400
Ting3 | 49.00 15 9555.00 1.1 | 6606 |90 | x (90| 8100
Ting2 | 49.00 15 10290.00 | 1.1 | 7114 [90|x |90 8100
Tang 1 | 49.00 15 1102500 | 1.1 | 7623 [90|x |90 8100
Téng Trét | 49.00 15 11760.00 | 1.1 | 8131 [90|x |90 8100
Bang 0.4: So b kich thwéc cdt bién
Str.tii q N F b x h Fechon
Tang M) | «NmMD) | (kN) < (cm) cm?
Tang 15 24.50 15 367.50 1.2 277 | 40 | x| 40 | 1600
Tang 14 24.50 15 735.00 1.2 554 | 40 | x | 40 | 1600
Tang 13 24.50 15 1102.50 1.2 832 | 40 | x| 40 | 1600
Tang 12 24.50 15 1470.00 1.2 | 1109 | 50 | x | 50 | 2500
Tang 11 24.50 15 1837.50 1.2 | 1386 | 50 | x | 50 | 2500
Tang 10 24.50 15 2205.00 1.2 | 1663 | 50 | x | 50 | 2500
Tang 9 24.50 15 2572.50 1.2 | 1940 | 60 | x | 60 | 3600
Téng 8 24.50 15 2940.00 1.2 | 2217 | 60 | x | 60 | 3600
Tang 7 24.50 15 3307.50 1.2 | 2495 | 60 | x | 60 | 3600
Tang 6 24.50 15 3675.00 1.2 | 2772 | 60 | x | 60 | 3600
Téng 5 24.50 15 4042.50 1.2 | 3049 | 60 | x | 60 | 3600
Téng 4 24.50 15 4410.00 1.2 | 3326 | 60 | x| 60 | 3600
Tang 3 24.50 15 4777.50 1.2 | 3603 | 70 | x| 70 | 4900
Tang 2 24.50 15 5145.00 1.2 | 3881 | 70 | x| 70 | 4900
Téng 1 24.50 15 5512.50 1.2 | 4158 | 70 | x | 70 | 4900
Tang Trét | 24.50 15 5880.00 1.2 | 4435 | 70 | x | 70 | 4900




CHUONG 3 :

Bang 0.1: Quy ddi tai twong tang dién hinh

A > Trong Tiéu £
Co Bé day | Chieu lwgng Z H¢ so Tinh toan
Loai tuwong X chuan .
(mm) cao (m) riéng (KN/m) vugt tai (kKN/m)
(KN/m?3)
Tuong gach
100 (xéay trén 100 3.35 18 6.03 1.1 6.63
san)
Tuong gach
200 200 2.9 15 8.7 1.1 9.57
(xay trén dam)
Tuong gach
200 200 3.35 15 10.05 1.1 11.05
( xay trén san)

Theo yéu cau sir dung, cac khu vuc c¢6 chte ning khac nhau s& c6 cau tao san khac nhau,
do d6 tinh tai san twong dwong ciing c¢6 gi4 tri khac nhau. Cac kiéu ciu tao san co ban la
san khu ¢ (phong khach, phong an + bép, phong ngir), san ban cong ( logia), san hanh lang,
san vé sinh. Cac loai san dugc cu tao nhu sau (Theo Sach Két cau bé tong cdt thép tap 2 —

V6 Ba Tam)

Béang 0.3: San cin hg:

;{:g;lg Chiéu | Tinh tai i HA,é Tinh tai
STT | Vat lieu TONg day tiéu chuan | S© tinh toan
i riéng vuot
(kN/m®) | (mm) | (kN/m?) tai (KN/m?)
1 | Ban than két ciu san 24.5 150 | 3.68 1.1 | 4.04
2 Cac 16p hoan thi¢n san va
tran
3 - Gach Ceramic 20 10 0.20 1.1 ]0.22
4 - Vira lat nén (30-50) 18 40 0.72 1.3 094
5 - Vira lat tran (10-15) 18 15 0.27 1.3 |0.35
6 Hé thong k¥ thuat 0.50 1.2 | 0.60
7 Tong tln?h ta‘l chwa tinh trong 169 211
lwgng ban san




Bang 0.4: San vé sinh

Eggg Chidu |Tmhti | Hé | Tih i
At lia o~ da tiéu chuan | SO tinh toan
STT | Vat liéu riéng y vuot
(KN/m3) | (mm) | (kN/m?) tai (KN/m2)
1 | Ban than két ciu san 245 150 | 3.68 1.1 |4.04
2 Cac 16p hoan thi¢n san va
tran
3 - Gach Ceramic 20 10 0.20 1.1 [0.22
4 - Vita l4t nén +Tao ddc 18 20 0.36 1.3 047
5 - Lop chong thim 10 3 0.03 1.3 | 0.04
6 | Hé thong k¥ thuat 0.50 1.2 | 0.60
v Tong tm?h ta‘l chua tinh trong 1.09 133
lwgng ban san
Bang 3.5: San hanh lang:
lT;é’Eg Chidu |Tinhtai | HE | Tinh tai
STT | Vat lidu TONE | day tiéu chuan | SO tinh toan
s riéng vuot
(KN/m3) | (mm) | (kN/m?) tai (kKN/m?)
1 | Ban than két cAu san 24.5 150 | 3.68 1.1 |4.04
2 Cac 16p hoan thi¢n san va
tran
3 - Gach Ceramic 20 10 0.20 1.1 |0.22
4 - Vira 1at nén +Tao dbc 18 20 0.36 1.3 | 0.47
5 - Vita l4t trén 18 15 0.27 1.3 ]0.35
6 | Hé thong k¥ thuat 0.50 1.2 | 0.60
v Tong tinh tai chwa tinh trong 133 164

lwgng ban san




Bang 0.5: Gia tri hoat tai str dung

Gia tri tiéu chuan
(KN/m?) Hésd | Hoat tai
STT | Churc ndng stt dung san Phan | Phan Toan vuot tinh toan
dai ngan han | phan tai (kN/m?)
han n
1 Thang, sanh, hanh lang 1 2 3 1.2 3.6
2 Phong ¢ 0.3 1.2 1.5 1.3 1.95
3 Phong v¢€ sinh 0.3 1.2 1.5 1.3 1.95
4 L6 gia 1 2 3 1.2 3.6
5 | Mai bang c6 sir dung 0.5 1 1.5 1.3 1.95
6 Mai khong st dung 0 0.75 0.75 1.3 0.975
7 Tang ham 1.8 3.2 5 1.2 6
Béang 0.6: Thép san theo phuwong X-Y
a= Tinh thép Chon thép
Tens . Mrmax b h a ho AT | Hlugng | @ |a™ 28T ACH H.lugn
san Vi tri n é | LT (cm?/ gI]uCH
(KN.m) (mm) m) %) (mm) m) 0
s G6 | 427 |1000 | 150 |20 | 130 | 0.017 | 0.017 | 0.91 | 0.07% | 10 | 865 200 | 3.93 | 0.30%
phlﬁcflz Nhip | 16.78 | 1000 | 150 20 | 130 | 0.065 | 0.067 | 3.66 | 0.28% | 10 | 215 200 | 3.93 | 0.30%
X Géi 12543 | 1000 | 150 |20 | 130 | 0.098 | 0.104 [ 565 | 0.43% |10 | 139 | 120 | 6.54 | 0.50%
Sltheo | GO | -412 | 1000 | 150 |20 |130 | 0.016 | 0.016 | 0.88 | 0.07% | 10 | 897 200 | 3.93 | 0.30%
phuong | Nhip | 15.99 | 1000 | 150 |20 | 130 | 0.062 | 0.064 | 3.48 | 0.27% | 10 | 226 200 |3.93 | 0.30%
Y Gbéi | -22.98 | 1000 | 150 20 | 130 | 0.089 | 0.093 | 5.08 | 0.39% | 10 | 155 150 | 5.24 | 0.40%
S2theo | G0 | -25.43 | 1000 | 150 20 | 130 | 0.098 | 0.104 | 5.65 | 0.43% | 10 | 139 120 | 6.54 | 0.50%
phuong | Nhip | 16.94 | 1000 | 150 20 | 130 | 0.066 | 0.068 | 3.70 | 0.28% | 10 | 213 200 | 3.93 | 0.30%
X Géi | -27.78 | 1000 | 150 20 | 130 | 0.107 | 0.114 | 6.21 | 0.48% | 10 | 127 120 | 6.54 | 0.50%
Sotheo | GO | -2.41 | 1000 | 150 |20 | 130 | 0.009 | 0.009 | 0.51 | 0.04% | 10 | 1539 | 200 | 3.93 | 0.30%
phuong | Nhip | 15.75 | 1000 | 150 |20 | 130 | 0.061 | 0.063 | 3.43 | 0.26% | 10 | 229 200 | 3.93 | 0.30%
Y Gbéi | -24.22 | 1000 | 150 20 | 130 | 0.094 | 0.099 | 5.37 | 0.41% | 10 | 146 120 | 6.54 | 0.50%
S3theo | G061 | -1.33 | 1000 | 150 20 | 130 | 0.005 | 0.005 | 0.28 | 0.02% | 10 | 2795 | 200 | 3.93 | 0.30%
phuong | Nhip | 12.05 | 1000 | 150 20 | 130 | 0.047 | 0.048 | 2.60 | 0.20% | 10 | 302 200 | 3.93 | 0.30%
X Géi | -18.08 | 1000 | 150 |20 | 130 | 0.070 | 0.073 | 3.95 | 0.30% | 10 | 199 150 | 5.24 | 0.40%
S3theo | GO | -22.98 | 1000 | 150 |20 | 130 | 0.089 | 0.093 | 5.08 | 0.39% | 10 | 155 150 | 5.24 | 0.40%
phuong | Nhip | 11.08 | 1000 | 150 |20 | 130 | 0.043 | 0.044 | 2.39 | 0.18% | 10 | 329 200 |3.93 | 0.30%
Y Géi | -11.62 | 1000 | 150 20 | 130 | 0.045 | 0.046 | 251 | 0.19% | 10 | 313 200 | 3.93 | 0.30%
Satheo | G0 | -18.08 | 1000 | 150 20 | 130 | 0.070 | 0.073 | 3.95 | 0.30% | 10 | 199 150 | 5.24 | 0.40%
phuong | Nhip | 9.71 1000 | 150 20 | 130 | 0.038 | 0.038 | 2.09 | 0.16% | 10 | 376 200 | 3.93 | 0.30%
X Géi | -14.11 | 1000 | 150 |20 | 130 | 0.055 | 0.056 | 3.06 | 0.24% | 10 | 257 200 |3.93 | 0.30%
Satheo | GO | -24.22 | 1000 | 150 |20 | 130 | 0.094 | 0.099 | 5.37 | 0.41% | 10 | 146 120 | 6.54 | 0.50%
phuong | Nhip | 8.40 | 1000 | 150 |20 | 130 | 0.032 | 0.033 | 1.80 | 0.14% | 10 | 436 200 |3.93 | 0.30%
Y Gbéi | -8.44 | 1000 | 150 20 | 130 | 0.033 [ 0.033 | 1.81 | 0.14% | 10 | 434 200 | 3.93 | 0.30%
Géi | -0.83 | 1000 | 150 20 | 130 | 0.003 | 0.003 | 0.18 | 0.01% | 10 | 4483 | 200 | 3.93 | 0.30%




S5theo [ Nhjp [ 4.36 [ 1000 [150 [20 [130 [0.017 [0.017 [0.93 [0.07% |10 [847 [200 [3.93 | 0.30%
phuone s | -10.23 | 1000 | 150 |20 | 130 | 0.040 | 0.040 | 2.20 [0.17% |10 | 357 | 200 | 3.93 | 0.30%
Sstheo | GO | -10.75 [ 1000 [ 150 |20 [130 [ 0.042 | 0.042 [2.31 [0.18% |10 [339 | 200 |3.93 | 0.30%
phuong | Nhip [-1.60 [ 1000 |150 |20 [130 [ 0.006 | 0.006 [ 0.34 | 0.03% |10 [2322 | 200 |3.93 [ 0.30%
v Géi | -10.77 [ 1000 [150 [20 [130 [0.042[0.043 232 [0.18% |[10[339 [200 [3.93 | 0.30%
Setheo | G0 | -10.23 [1000 | 150 |20 | 130 | 0.040 [ 0.040 [2.20 [0.17% |10 [357 [200 [3.93 [ 0.30%
phuong | Nhip [4.23 [ 1000 | 150 |20 [130 [ 0.016 | 0.016 [ 0.90 [0.07% |10 [874 [200 |3.93 | 0.30%
X Goi | -7.80 [1000 | 150 |20 | 130 [0.030 | 0.031 | 1.67 | 0.13% |10 |470 | 200 [3.93 | 0.30%
Setheo | GO | 844 [1000 [ 150 |20 [130 [0.033 | 0.033 [1.81 [0.14% |10 [434 200 |3.93 | 0.30%
phuong | Nhip [0.48 [ 1000 |150 |20 [130 [0.002 [ 0.002 [ 0.10 | 0.01% |10 [7757 |200 |3.93 [ 0.30%
v Géi [-9.35 [ 1000 [150 [20 [130 [0.036[0.037 [2.01 [0.15% [10[391 [200 |[3.93 | 0.30%
S7theo | G0 | 817 [1000 [ 150 |20 | 130 | 0.032 [0.032 [1.75 [0.13% |10 [449 [200 [3.93 [ 0.30%
phuong | Nhip | 345 [ 1000 [ 150 |20 [130 [0.013 [ 0.013 [0.73 [0.06% |10 [1073 [ 200 |3.93 | 0.30%
X Goi | -7.62 1000 | 150 |20 | 130 [0.029 [ 0.030 | 1.63 | 0.13% |10 482 | 200 [3.93 | 0.30%
rieo |66 |02 1000 | 150 |20 | 130 | 001 |000L | 0.06 |0.00% |10 | 12844 |200 |3.83 | 0.30%
phuong "Nnijp | 4.56 | 1000 | 150 |20 | 130 | 0.018 [ 0.018 [ 0.97 [0.07% |10 | 810 | 200 | 3.93 | 0.30%

Goi | -0.78 [1000 [ 150 |20 | 130 [ 0.003 [ 0.003 | 0.16 | 0.01% |10 [4771 | 200 [3.93 | 0.30%
Sstheo | GO | -26.35 [ 1000 | 150 |20 | 130 | 0.102 [ 0.108 [ 5.87 [0.45% |10 [134 [120 [6.54 | 0.50%
phuong | Nhip | 11.73 [ 1000 | 150 |20 [ 130 [ 0.045 | 0.046 [ 253 [0.19% |10 [310 [ 200 |3.93 | 0.30%
X Goi | 7.39 | 1000 [150 [20 [130[0.029[0.029 | 1.58 [0.12% |10 [497 [ 200 |3.93 | 0.30%
Sstheo | GO | 0.76 [1000 [ 150 |20 [ 130 [ 0.003 | 0.003 [ 0.16 [ 0.01% |10 [ 4896 | 200 |3.93 | 0.30%
phuong | Nhip [ 7.76 [ 1000 | 150 |20 [130 [ 0.030 | 0.030 [ 1.66 | 0.13% |10 [473 | 200 |3.93 [ 0.30%
v Goi | -12.80 [1000 | 150 |20 | 130 [0.050 | 0.051 | 2.77 [ 0.21% |10 [284 | 200 [3.93 | 0.30%
Sotheo | GO | -12.07 [1000 | 150 |20 | 130 | 0.047 [ 0.048 [ 2.61 [0.20% |10 [301 [200 [3.93 [ 0.30%
phuong | Nhip | 241 [ 1000 | 150 |20 | 130 [ 0.009 [ 0.009 | 0.51 |0.04% |10 [1539 |[200 |3.93 | 0.30%
X Géi [ -092 | 1000 [150 [20 [130[0.004 [0.004 [0.19 [0.01% |10 [4044 [ 200 |3.93 | 0.30%
Sotheo | Goi | -12.80 [1000 [ 150 |20 [ 130 [ 0.050 | 0.051 [2.77 [0.21% |10 [284 [ 200 |3.93 | 0.30%
phuong | Nhip [0.72 [ 1000 | 150 |20 [130 [ 0.003 | 0.003 [ 0.15 | 0.01% |10 [5169 | 200 |3.93 [ 0.30%
v Goi | -10.02 [1000 [ 150 [20 | 130 | 0.039 [ 0.040 | 2.15 [0.17% |10 [365 | 200 [3.93 | 0.30%




CHUONG 4:

Bang 4.1: Tai trong tac dung 1€n ban thang nghiéng

Tai Chiéu Chidy di _ Tai tinh
tron Vatlieu day turon dli]orn (mm) S({II<N/ md) n todn
g (mm) g quong (kN/m?)
b4 hoa cuong 20 27.4 24 1.2 0.79
Vira xi mang 20 27.4 18 1.3 0.64
Tinh tai | Bac thang (gach xay) | 175 76 18 1.3 1.78
Lép BTCT 150 150 25 1.1 4.125
Vira xi mang 15 15 18 1.3 0.35
Hoat tai | Cau thang 3 1.2 3.6
Tong cong 11.285
Bang 4.1: Tii trong tic dung I1én ban chiéu nghi
A s _ Tai tinh
Tai trong Vit liéu ?rrl:rls;l day EILN /md) n toan
(KN/m?)
b4 hoa cuong 20 24 1.2 0.58
Vira xi mang 20 18 1.3 0.47
Tinh tai
Lép BTCT 150 25 1.1 4.125
Vira xi mang 15 18 1.3 0.35
Hoat tai Céu thang 3 1.2 3.60
Tong cong 9.135
Béng 4.2: Bang tinh cot thép ban thang
Vi tri M b h ho “ e Al Thép ASs 2
: (kNm) | (mm) | (mm) | (mm) | ™" (mm?) | chon (mm?) (%)
Nhip | 15.82 | 1000 |140 |120 |0.072 |0.075 |375.2 | $10al30 | 604 0.503
G6éi |16.44 | 1000 | 140 |120 |0.075 |0.078 |390.5 | ¢$10al30 | 604 0.503
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Bang 4.3: C6t thép doc dam

Vi tri M (KNm) | am 1 Al (cm?) | Thép chon | AS(cm?) | U(%o)
Nhip 44.86 0.174 ]0.193 | 4.94 2018 5.09 0.93
Goi 22.73 0.088 |0.093 |2.37 2014 3.08 0.56
Bang 4.5: C6t dai dim chiéu téi
Vi tri Qmax (kN) QChqn Sch(_)n (m m) Bé tri
Goi 111.71 8 150 ®8als50
Giira nhip 55.4 8 200 »8a200
CHUONG 5
Bang 5.1: San san thugng
Trong A Tinh tai A X .
STT lugng C\h teu tiéu He so T:Inh ta,l
Vat liéu riéng day chuan vuot | tinh toan
3 v 9. 2
(KN/m?) (mm) (kN/m?) tain | (KN/m?)
1 Ban than két ciu san 25 130 3.25 1.1 5.575
Cac 16p hoéq thién
Lép gach chong nong 22 10 0.22 1.2 0.264
5 Vita trat nén 18 15 0.27 1.3 0.351
Vita tao do dép 18 30 0.54 1.3 0.702
L6p chong thim 10 3 0.03 1.3 0.039
Vira tr,ét tran 18 20 0.36 1.3 0.468
3 Hé thong k¥ thuat 0.5 1.2 0.6
Tong tinh tai 16p hoan thién 1.9 2.424

11




Bang 5.2: Tai twong ting trét

A Tron = .
c BF Chiéu lu’(_):ngg Tleu; Hé s T'f‘h
Loai twong day ” chuan .. | toan
(mm) cao (m) | riéng o~ | (eN/m) vuot tai (KN/m)
(KN/m3)
Tudng gach 200 (xay | 559 | 29 15 8.7 1.1 9.57
trén dam)
Bang 5.3: T4i twong san thwong
A Tron L .
R B? Chiéu lu’(y.ngg Tlelll H¢ s0 Tlph
Loai twong day o chuan .. | toan
(mm) cao (m) | riéng o | (kN/m) vuot tai (kN/m)
(KN/m?)
Lan can xay gach | 200 1.2 15 3.6 1.2 4.32
Bang 5.4: Gié tinh tac dung theo phwong X gan vao tim hinh hoc san
LY;j
Ting Him) |zim) |k m) | WXj kN)
Mai 3.5 61.5 1.091614 7.6 16.87046
San thuong 3.5 58 1.073851 31 135.3879
Tang 15 35 54.5 1.055298 31 133.0488
Tang 14 3.5 51 1.035866 31 130.5989
Téng 13 3.5 47.5 1.015449 31 128.0248
Tang 12 3.5 44 0.993919 31 125.3103
Téng 11 3.5 40.5 0.971117 31 122.4355
Tang 10 3.5 37 0.946849 31 119.3758
Tang 9 3.5 33.5 0.920866 31 116.1001
Tang 8 3.5 30 0.892849 31 112.5677
Tang 7 3.5 26.5 0.862369 31 108.7249
Tang 6 3.5 23 0.828835 31 104.497
Tang 5 3.5 19.5 0.791396 31 99.77682
Tang 4 35 16 0.748752 31 94.40034
Tang 3 35 12.5 0.698745 31 88.09572
Tang 2 3.5 9 0.637341 31 80.35407
Tang 1 4 5.5 0.555246 31 75.00406
Tang Trét 15 1.5 0.385913 31 48.65478
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Bang 5.5: Gi6 tinh tac dung theo phwong Y gan vao tam hinh hoc san

. H LXj
Téng i (M) | Zj (m) ki (m) WYj (kN)
Mai 3.5 61.5 1.091614 |8 35.51676
San thugng 35 58 1.073851 36 157.22465
Tang 15 3.5 54.5 1.055298 36 154.50830
Tang 14 3.5 51 1.035866 36 151.66328
Tang 13 3.5 475 1.015449 36 148.67399
Tang 12 3.5 44 0.993918 36 145.52163
Téng 11 3.5 40.5 0.971117 36 142.18317
Tang 10 3.5 37 0.946848 36 138.63002
Tang 9 3.5 335 0.920866 36 134.82590
Tang 8 35 30 0.892849 36 130.72382
Tang 7 3.5 26.5 0.862368 36 126.26112
Tang 6 3.5 23 0.828834 36 121.35134
Tang 5 35 19.5 0.791395 36 115.86986
Tang 4 3.5 16 0.748751 36 109.62621
Tang 3 3.5 12.5 0.698745 36 102.30470
Tang 2 3.5 9 0.637341 36 93.31441
Tang 1 4 5.5 0.555246 36 87.10149
Tang Trét 1.5 15 0.385913 | 48 75.33644
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Bang 5.6: Phén trim khéi lwong tham gia dao dong

Modal Modal
Mode | Period | UX Uy uz RX RY RZ Mass Stiffness
sec kN-m kN-m KN-m | kKN-m kN-m KN-m KN-m-s2 kN-m
1 1917 | 1.847E-07 |-0.000134 |O 1.494442 | 0.006629 | 0.061397 | 0.000001 | 0.00001
2 1.769 | -0.000025 | -0.000004 |0 0.047808 | -0.304322 | -1.883422 | 0.000001 | 0.00001
3 1.73 0.000127 -3.201E-07 | 0 0.009718 | 1.573765 | -0.366783 | 0.000001 | 0.00001
4 0.579 | -0.000001 -0.000057 | O -1.568309 | 0.025779 | 0.074086 | 0.000001 | 0.00012
5 0.551 | -0.000002 -0.000006 | O -0.147381 | 0.046501 | -0.79235 0.000001 | 0.00013
6 0.435 | 0.000067 -0.000001 | O -0.021416 | -1.459796 | -0.028955 | 0.000001 | 0.00021
7 0.285 | -1.527E-07 | -0.000033 | O -0.736497 | 0.003741 | 0.221124 | 0.000001 | 0.00049
8 0.28 -0.000001 | -0.000016 |0 -0.347672 | 0.026383 | -0.474976 | 0.000001 | 0.00051
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9 0.197 | 0.00004 -0.000001 -0.016187 | -0.953413 | -0.016302 | 0.000001 | 0.00102
10 0.174 | -0.000001 0.00001 0.279125 | 0.019307 | -0.369934 | 0.000001 | 0.0013
11 0.17 -0.000001 -0.000026 -0.680773 | 0.021122 | -0.152524 | 0.000001 | 0.00136
12 0.121 | 0.000028 5.158E-08 0.001261 | -0.737009 | -0.046628 | 0.000001 | 0.00269
Period | Frequency
Case Mode Direction
sec cyc/sec
Modal | 1 1.917 |0522 Y
Modal | 2 1769 | 0.565 Xodn
Modal | 3 173 | 0578 X
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Bang 5.7: Két qua tinh toan thanh phéan déng cia gi6 theo phuwong X

Téng M; (1) Z X\(/,ij) i YiWej yi'M; Whiix (KN)
Tang Trét | 1858093 | 0.892 29.2 -0.0113583 -0.33 0.24 1.9
Téng 1 1463221 | 0.744 375 -0.0833333 -3.13 10.16 11.1
Téng 2 1443384 | 0.694 375 -0.0833333 -3.13 10.02 10.9
Téng 3 1425352 | 0.663 39.3 -0.1666667 -6.55 39.59 215
Téng 4 1409.302 | 0.640 40.7 -0.1666667 -6.78 39.15 21.3
Téng 5 1409302 | 0.623 41.8 0.95 -10.46 88.08 32.0
Téng 6 1401424 | 0.609 42.8 -0.3333333 -14.27 155.71 42.4
Téang 7 1394627 | 0.597 43.7 -0.3333333 -14.56 154.96 42.2
Téng 8 1394627 | 0.586 44.4 -0.4166667 -18.52 242.12 52.7
Téng 9 1380.097 | 0.577 45.1 05 -22.56 345.02 62.6
Tang 10 1367548 | 0.570 45.8 -0.5833333 -26.69 465.35 72.4
Tang 11 1367548 | 0.562 46.3 -0.6666667 -30.90 607.80 82.7
Tang 12 1355.469 | 0.556 46.9 -0.6666667 -31.26 602.43 82.0
Téang 13 1345 37 0.550 47.4 075 -35.54 756.77 91.5
Téng 14 1345 37 0.544 47.9 -0.8333333 -39.89 934.28 101.7
Téng 15 1338539 | 0539 48.3 0.9166667 -44.28 1,124.74 111.3
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%ﬁing 760035 | 0535 487 | ooieeesy | 4467 736.09 72.8
Tang Méi 44.8114 0.530 6.0 1 -6.02 44.81 4.1
Bang 5.8: Két qua tinh toan thanh phan dong ciia gié theo phwong Y

Téng M; (t) Zj WEj (KN) | Vi YiiWej YiiMj Wiiix (kN)
Téng Trét 1858293 | 0.892 44.3 0.01380909 0.61 0.35 2.5

Téng 1 1463221 | 0.744 42.7 0.09090909 3.88 12.09 13.2

Téang 2 1443384 | 0.694 42.7 0.09090909 3.88 11.93 13.0

Téng 3 1425352 | 0.663 44.7 018181818 8.13 47.12 25.7

Téng 4 1409302 | 0.640 46.3 027272727 12.63 104.82 38.1

Téng 5 1409302 | 0-623 476 027272727 12.98 104.82 38.1
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Téng 6 1401.424 | 0.609 48.7 0.36363636 17.71 185.31 50.5
Tang 7 1304627 | 0.597 49.7 0.45454545 22.58 288.15 62.9
Téang 8 1394627 | 0.586 50.6 0 54545455 27.58 414.93 75.4
Téng 9 1380097 | 0577 51.3 063636364 32.67 558.88 87.1
Téng 10 1367548 | 0.570 52.1 063636364 33.13 553.80 86.3
Téng 11 1367548 | 0.562 52.7 0.72727273 38.35 723.33 98.6
Téng 12 1355469 | 0-556 53.3 081818182 43.64 907.38 110.0
Tang 13 1345 37 0.550 53.9 081818182 44.11 900.62 109.2
Téng 14 134537 0.544 54.5 0.90909091 49.51 1,111.88 121.3
Tang 15 1338.539 0.539 55.0 0.90909091 49.97 1,106.23 120.7
Tang Thuong | g76 0035 | 0-535 55.4 0.90909091 50.40 723.97 79.0
Tang Mai 44.8114 0.530 12.4 1 12.42 44.81 4.4
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Bang 5.11 gia tri lyc dong dat tic dung 1én cac ting theo phuong X

Chu ky dao dong, Tix (S) 1.52

Gia tri pho phiét ké, Sq (m/s?) 0.5088

Tong khéi lugng, m (kN) 23620.3

Luc cit day, Fox (KN) 4182
TANG mi (KN) Si mi.Si FYi (kN)

STT m

18 Téng mai 44.8114 0.0187 0.8380 18.70

17 Tang thuong 876.0035 0.017578 15.3984 343.68

16 Tang 15 1338.539 0.016487 22.0685 492,55

15 Tang 14 1345.3701 0.015354 20.6568 461.05

14 Tang 13 1345.3701 0.014189 19.0895 426.06

13 Tang 12 1355.4685 0.012994 17.6130 393.11

12 Tang 11 1367.5476 0.011792 16.1261 359.92

11 Tang 10 1367.5476 0.010572 14.4577 322.69

10 Tang 9 1380.0969 0.009344 12.8956 287.82

9 Tang 8 1394.6269 0.008131 11.3397 253.10
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8 Ting 7 1394.6269 0.006927 9.6606 215.62
7 Tang 6 1401.4242 0.005747 8.0540 179.76
6 Tang 5 1409.3019 0.004611 6.4983 145.04
5 Tang4 1409.3019 0.003531 4.9762 111.07
4 Ting 3 1425.3524 0.002528 3.6033 80.42

3 Tang 2 1443.3835 0.001638 2.3643 52.77

2 Tang 1 1463.2214 0.000882 1.2906 28.80

1 Tang Trét 1858.2932 0.000237 0.4404 9.83

TONG 23620.3 187.3709 4182.00
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Bang 5.12- Bang gia tri luc dong dat tac dung 1én céc ting theo phuong Y

Chu ky dao dong, T1y (S)
Gia tri phd phiét ké, Sq (m/s2)
Téng khdi luong, m (kKN)

Luc cit ddy, Foy (KN)

1.76

0.7178

23620.3

3629.48

TANG mi (kN) Si mi.Si FYi (kN)

STT m

18 Tang mai 44.8114 0.020039 0.8980 14.06
17 Tang thuong 876.0035 0.01925 16.8631 263.97
16 Tang 15 1338.539 0.01845 24,6960 386.58
15 Tang 14 1345.3701 0.017587 23.6610 370.38
14 Tang 13 1345.3701 0.016642 22.3896 350.48
13 Tang 12 1355.4685 0.015613 21.1629 331.27
12 Tang 11 1367.5476 0.014516 19.8513 310.74
11 Tang 10 1367.5476 0.013341 18.2445 285.59
10 Tang 9 1380.0969 0.012094 16.6909 261.27
9 Tang 8 1394.6269 0.010797 15.0578 235.71
8 Tang 7 1394.6269 0.009441 13.1667 206.11
7 Tang 6 1401.4242 0.008036 11.2618 176.29
6 Tang 5 1409.3019 0.006607 9.3113 145.75
5 Tang4 1409.3019 0.005169 7.2847 114.03
4 Tang 3 1425.3524 0.003757 5.3550 83.83

21




Tang 2 1443.3835 0.00244 3.5219 55.13
Tang 1 1463.2214 0.001281 1.8744 29.34
Tang Trét 1858.2932 0.000308 0.5724 8.96
TONG 23620.3 231.8632 3629.48

Béang 5.13- Cac truong hop tai trong

1T TAI TRONG LOAI Y NGHIiA

1 TT DEAD Téi trong ban than

2 HT LIVE Hoat tai

3 GTX WIND Gio tinh phuong X

4 GTY WIND Gi6 tinh phuong Y

S) GDX WIND G16 dong phuong X

6 GDY WIND G16 dong phuong Y

7 DDX QUAKE Pong dat theo phuong X

8 DDY QUAKE Dong dit theo phuong Y

Bang 5.14 - Céc truong hop tai trong trung gian

TT in}rlllbeg) Loai Théanh phan Y nghia

9 GDX SRSS GDX Gi6 dong theo phuong X,-X

10 GDY SRSS GDY Gi6 dong theo phuong Y,-Y
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11 GX ADD g& (combo) Gié tinh X két hop véi Gi6 dong X,gi6 dong -X
12 GY ADD gp\(( (combo) Gi6 tinh Y két hop voi Gi6 dong Y,gié dong -Y
13 EX SRSS DDX,0.3DDY Cltg:):ﬁ)eioll)fuiag gtl$o phuong X két hop voi 30% dong
14 EY SRSS DDY,0.3DDX ég??eiogfuiag gtl;?o phuong Y két hop véi 30% dong
Bang 5.15 - Cac truong hop t6 hop tai trong
TT TEN TO HQP CAU TRUC TO HQP
TINH TAI (TT) 1,1TLBT+1,25HT+1,1TUONG
HOAT TAI (HT) | 1,3HT<2+1,2HT>2
EX 1DDX+0.3DDY
EY 1DDY+0.3DDX
GX 1,2GTX+1,2GDX1
GY 1,2GTY+1,2GDY1
1 COMB1 TT+HT
2 COMB?2 TT + GX
3 COMB3 TT - GX
4 COMB4 TT +GY
5 COMBS5 TT-GY
6 COMB6 TT + 0,9(HT+GX)
7 COMB7 TT + 0,9(HT-GX)
8 COMBS8 TT +0,9(HT+ GY)
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9 COMB9 TT +0,9(HT- GY)

10 COMBL10 TT+EX

11 COMB11 TT+EY

12 COMB12 TT+0.3HT+EX

13 COMB13 TT+0.3HT+EY

14 THBAO ENVEL(COMB1, COMB2,...COMB9)
15 THBAO 2 (EQ) | ENVE(COMBI, COMB2,...COMB13)

5.16-Kiém tra chuyén vi l1éch tang do gié

Load Kiém
Story Case/Combo | Direction | Drift Label |tra
TANG MAI GX Max X 0.000352 | 66 Thda
TANG MAI GX Min X 0.00008 | 65 Thoa
TANG MAI GY Max Y 0.000119 | 92 Thda
TANG MAI GY Min Y 0.000119 | 92 Thoa
TANG THUONG | GX Max X 0.000347 | 49 Thda
TANG THUONG | GX Min X 0.000077 | 49 Thda
TANG THUONG | GY Max Y 0.00012 |21 Thoa
TANG THUONG | GY Min Y 0.00012 |21 Thda
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TANG 15 GX Max X 0.000355 | 5 Thoa
TANG 15 GX Min X 0.000078 | 5 Thoa
TANG 15 GY Max Y 0.000129 | 21 Thoa
TANG 15 GY Min Y 0.000129 | 21 Théa
TANG 14 GX Max X 0.000364 | 5 Thoa
TANG 14 GX Min X 0.000079 | 5 Thoa
TANG 14 GY Max Y 0.000142 | 21 Thda
TANG 14 GY Min Y 0.000142 | 21 Thoa
TANG 13 GX Max X 0.000373 | 16 Thoa
TANG 13 GX Min X 0.000081 | 5 Thoa
TANG 13 GY Max Y 0.000156 | 21 Thda
TANG 13 GY Min Y 0.000156 | 21 Thda
TANG 12 GX Max X 0.000378 | 42 Thoa
TANG 12 GX Min X 0.000082 | 49 Thda
TANG 12 GY Max Y 0.000169 | 44 Thoa
TANG 12 GY Min Y 0.000169 | 44 Thda
TANG 11 GX Max X 0.000385 | 16 Thoa
TANG 11 GX Min X 0.000084 | 42 Thoa
TANG 11 GY Max Y 0.000182 | 9 Thoa
TANG 11 GY Min Y 0.000182 | 9 Thoa
TANG 10 GX Max X 0.00039 | 16 Thoa
TANG 10 GX Min X 0.000086 | 16 Thoa
TANG 10 GY Max Y 0.000195 | 8 Thoa
TANG 10 GY Min Y 0.000195 | 8 Thda
TANG 9 GX Max X 0.000387 | 16 Thoa
TANG 9 GX Min X 0.000087 | 42 Thda
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TANG 9 GY Max Y 0.000203 | 8 Thoa
TANG 9 GY Min Y 0.000203 | 8 Théa
TANG 8 GX Max X 0.000385 | 16 Thoa
TANG 8 GX Min X 0.000088 | 16 Thoa
TANG 8 GY Max Y 0.000211 | 8 Thoa
TANG 8 GY Min Y 0.000211 | 8 Thoa
TANG 7 GX Max X 0.000377 | 16 Théa
TANG 7 GX Min X 0.000088 | 16 Thoa
TANG 7 GY Max Y 0.000216 | 8 Thda
TANG 7 GY Min Y 0.000216 | 8 Thoa
TANG 6 GX Max X 0.000362 | 16 Thoa
TANG 6 GX Min X 0.000087 | 16 Thda
TANG 6 GY Max Y 0.000216 | 8 Thoa
TANG 6 GY Min Y 0.000216 | 8 Thda
TANG 5 GX Max X 0.000341 | 16 Thoa
TANG 5 GX Min X 0.000084 | 16 Thda
TANG 5 GY Max Y 0.000212 | 8 Thoa
TANG 5 GY Min Y 0.000212 | 8 Thoa
TANG 4 GX Max X 0.000313 | 16 Thoa
TANG 4 GX Min X 0.00008 | 16 Thoa
TANG 4 GY Max Y 0.000203 | 8 Thda
TANG 4 GY Min Y 0.000203 | 8 Thoa
TANG 3 GX Max X 0.000273 | 16 Thda
TANG 3 GX Min X 0.000072 | 16 Thda
TANG 3 GY Max Y 0.000184 | 8 Thoa
TANG 3 GY Min Y 0.000184 | 8 Thda
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TANG 2 GX Max X 0.000226 | 16 Thda
TANG 2 GX Min X 0.000062 | 16 Théa
TANG 2 GY Max Y 0.000157 | 8 Thda
TANG 2 GY Min Y 0.000157 | 8 Théa
TANG 1 GX Max X 0.000163 | 16 Thoa
TANG 1 GX Min X 0.000046 | 16 Thda
TANG 1 GY Max Y 0.000112 | 8 Thda
TANG 1 GY Min Y 0.000112 | 8 Thoa
5.17-Kiém tra chuyén vi léch ting do dong dat
Load

Story Case/Combo | Direction | Drift Label | Kiém Tra
TANG MAI EX Max X 0.000398 | 66 Thoa
TANG MAI EX Max Y 0.000102 | 67 Thda
TANG MAI EX Min X 0.000398 | 66 Thoa
TANG MAI EX Min Y 0.000102 | 67 Thda
TANG MAI EY Max X 0.000126 | 66 Thoa
TANG MAI EY Max Y 0.000314 | 94 Thda
TANG MAI EY Min X 0.000126 | 66 Thda
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TANG MAI EY Min Y 0.000314 | 94 Thoa
TANG THUONG | EX Max X 0.000397 |5 Thoa
TANG THUONG | EX Max Y 0.000112 |21 Thoa
TANG THUONG | EX Min X 0.000397 |5 Thoa
TANG THUONG | EX Min Y 0.000112 |21 Thoa
TANG THUONG | EY Max X 0.000131 |5 Thoa
TANG THUONG | EY Max Y 0.000317 |8 Thda
TANG THUONG | EY Min X 0.000131 |5 Thoa
TANG THUONG | EY Min Y 0.000317 |8 Thda
TANG 15 EX Max X 0.000412 |5 Thoa
TANG 15 EX Max Y 0.00012 21 Thda
TANG 15 EX Min X 0.000412 |5 Thda
TANG 15 EX Min Y 0.00012 |21 Thoa
TANG 15 EY Max X 0.000137 |5 Thda
TANG 15 EY Max Y 0.000343 |8 Thoa
TANG 15 EY Min X 0.000137 |5 Thda
TANG 15 EY Min Y 0.000343 |8 Thoa
TANG 14 EX Max X 0.000422 |5 Thoa
TANG 14 EX Max Y 0.00013 20 Thoa
TANG 14 EX Min X 0.000422 |5 Thoa
TANG 14 EX Min Y 0.00013 20 Thda
TANG 14 EY Max X 0.000141 |5 Thoa
TANG 14 EY Max Y 0.000372 |9 Thoa
TANG 14 EY Min X 0.000141 |5 Thda
TANG 14 EY Min Y 0.000372 |9 Thoa
TANG 13 EX Max X 0.00043 5 Thoa
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TANG 13 EX Max Y 0.000139 |21 Thoa
TANG 13 EX Min X 0.00043 |5 Thoa
TANG 13 EX Min Y 0.000139 |21 Thoa
TANG 13 EY Max X 0.000144 |5 Théa
TANG 13 EY Max Y 0.000399 |9 Thoa
TANG 13 EY Min X 0.000144 |5 Thoa
TANG 13 EY Min Y 0.000399 |9 Thda
TANG 12 EX Max X 0.000429 |5 Thoa
TANG 12 EX Max Y 0.000145 |8 Thoa
TANG 12 EX Min X 0.000429 |5 Thoa
TANG 12 EX Min Y 0.000145 |8 Thoa
TANG 12 EY Max X 0.000143 |5 Thoa
TANG 12 EY Max Y 0.000416 |8 Thoa
TANG 12 EY Min X 0.000143 |5 Thoa
TANG 12 EY Min Y 0.000416 |8 Thoa
TANG 11 EX Max X 0.000431 |5 Thoa
TANG 11 EX Max Y 0.000152 |9 Thoa
TANG 11 EX Min X 0.000431 |5 Thoa
TANG 11 EX Min Y 0.000152 |9 Thoa
TANG 11 EY Max X 0.000143 |5 Thoa
TANG 11 EY Max Y 0.000434 |9 Thoa
TANG 11 EY Min X 0.000143 |5 Thoa
TANG 11 EY Min Y 0.000434 |9 Thoa
TANG 10 EX Max X 0.000429 |5 Thda
TANG 10 EX Max Y 0.000157 |8 Thoa
TANG 10 EX Min X 0.000429 |5 Thda

29



TANG 10 EX Min Y 0.000157 |8 Thoa
TANG 10 EY Max X 0.000142 |5 Théa
TANG 10 EY Max Y 0.000448 |8 Thoa
TANG 10 EY Min X 0.000142 |5 Théa
TANG 10 EY Min Y 0.000448 |8 Thoa
TANG 9 EX Max X 0.000418 |5 Thoa
TANG 9 EX Max Y 0.00016 12 Thda
TANG 9 EX Min X 0.000418 |5 Thoa
TANG 9 EX Min Y 0.00016 12 Thda
TANG 9 EY Max X 0.000138 | 16 Thoa
TANG 9 EY Max Y 0.000453 |8 Thoa
TANG 9 EY Min X 0.000138 | 16 Thda
TANG 9 EY Min Y 0.000453 |8 Thoa
TANG 8 EX Max X 0.00041 5 Thda
TANG 8 EX Max Y 0.000164 |8 Thoa
TANG 8 EX Min X 0.00041 5 Thda
TANG 8 EX Min Y 0.000164 |8 Thoa
TANG 8 EY Max X 0.000136 | 16 Thoa
TANG 8 EY Max Y 0.000462 |8 Thda
TANG 8 EY Min X 0.000136 | 16 Thoa
TANG 8 EY Min Y 0.000462 |8 Thda
TANG 7 EX Max X 0.000397 |5 Thoa
TANG 7 EX Max Y 0.000166 |8 Thoa
TANG 7 EX Min X 0.000397 |5 Thoa
TANG 7 EX Min Y 0.000166 |8 Thoa
TANG 7 EY Max X 0.000132 | 16 Thda
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TANG 7 EY Max Y 0.000469 |8 Thoa
TANG 7 EY Min X 0.000132 | 16 Théa
TANG 7 EY Min Y 0.000469 |8 Thoa
TANG 6 EX Max X 0.000378 |5 Thoa
TANG 6 EX Max Y 0.000167 |8 Thoa
TANG 6 EX Min X 0.000378 |5 Thoa
TANG 6 EX Min Y 0.000167 |8 Thda
TANG 6 EY Max X 0.000126 | 16 Thoa
TANG 6 EY Max Y 0.000469 |8 Thoa
TANG 6 EY Min X 0.000126 | 16 Thoa
TANG 6 EY Min Y 0.000469 |8 Thoa
TANG 5 EX Max X 0.000356 |5 Thoa
TANG 5 EX Max Y 0.000166 |8 Thoa
TANG 5 EX Min X 0.000356 |5 Thoa
TANG 5 EX Min Y 0.000166 |8 Thoa
TANG 5 EY Max X 0.00012 5 Thda
TANG 5 EY Max Y 0.000467 |8 Thda
TANG 5 EY Min X 0.00012 |5 Thoa
TANG 5 EY Min Y 0.000467 |8 Thda
TANG 4 EX Max X 0.000327 |5 Thoa
TANG 4 EX Max Y 0.000161 |8 Thda
TANG 4 EX Min X 0.000327 |5 Thoa
TANG 4 EX Min Y 0.000161 |8 Thoa
TANG 4 EY Max X 0.000112 |5 Thda
TANG 4 EY Max Y 0.000453 |8 Thoa
TANG 4 EY Min X 0.000112 |5 Thda

31



TANG 4 EY Min Y 0.000453 |8 Thoa
TANG 3 EX Max X 0.000287 |5 Thoa
TANG 3 EX Max Y 0.000149 |8 Thoa
TANG 3 EX Min X 0.000287 |5 Théa
TANG 3 EX Min Y 0.000149 |8 Thoa
TANG 3 EY Max X 0.000101 |5 Thoa
TANG 3 EY Max Y 0.000419 |8 Thoa
TANG 3 EY Min X 0.000101 |5 Thoa
TANG 3 EY Min Y 0.000419 |8 Thda
TANG 2 EX Max X 0.000241 |5 Thoa
TANG 2 EX Max Y 0.000131 |8 Thoa
TANG 2 EX Min X 0.000241 |5 Thda
TANG 2 EX Min Y 0.000131 |8 Thoa
TANG 2 EY Max X 0.000086 |5 Thoa
TANG 2 EY Max Y 0.000366 |8 Thoa
TANG 2 EY Min X 0.000086 |5 Thda
TANG 2 EY Min Y 0.000366 |8 Thda
TANG 1 EX Max X 0.000176 |5 Thoa
TANG 1 EX Max Y 0.000095 |8 Thoa
TANG 1 EX Min X 0.000176 |5 Thoa
TANG 1 EX Min Y 0.000095 |8 Thda
TANG 1 EY Max X 0.000064 |5 Thoa
TANG 1 EY Max Y 0.000266 |8 Thoa
TANG 1 EY Min X 0.000064 |5 Thoa
TANG 1 EY Min Y 0.000266 |8 Thoa
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5.18-Thép dam khung truc 1:

Tén Vie | M (b asa )| nep tcr]%gn oo | ey
dim matcit | (kNm) | mm) | m) | @om) | @om) | éﬁm ) (Acsm ) | 00
G&iwai | -30L75 | 300 | 600 |60 | 540 | 0203 | 0.229 | 17.29 | 4925 | 19.63 | L.21
$;r-1§?0_ Nhp | 11017 [300 600 |60 |40 [ 0074 [0.077 | 581 |2020 |628 | 039
G&iPhai | 760 | 300 |600 |60 | 540 | 0005 | 0005|039 | 2025 |9.82 | 0.6l
G&iwai | -141.08 | 300 | 600 |60 | 540 | 0095 | 0.100 | 753 | 2025 | 9.82 | 0.61
'?;nSEO Nhip | 8855 [300 |600 |60 | 540 | 0.060 [0.061 464 |2620 |6.28 | 039
GG&i Phai | -110.36 | 300 | 600 | 60 | 540 | 0074 | 0.077 | 582 | 2025 |9.82 | 0.61
Géitai | -116.19 | 300 | 600 |60 | 540 | 0078 | 0.081 | 615 | 2025 |9.82 | 0.61
E;nslio Nhip 8730 300 | 600 |60 | 540 0059 | 0061|457 |2020 |628 | 0.9
G&i Phai | -136.11 | 300 | 600 | 60 | 540 | 0092 | 0.096 | 7.25 | 2025 | 9.82 | 0.61
G&iwai | 196 | 300 |600 |60 |540 |000L | 0001|010 |2¢25 |9.82 |06l
?alr;gi(') Nhip [ 10337 [300 [ 600 [60 [540 [0070 [0072[ 544 | 2420 | 628 |039
G&i Phai | -291.83 | 300 | 600 | 60 | 540 | 0.196 | 0.221 | 16.64 | 4925 | 19.63 | 1.21
Ten | Vit | Mue | D h  |a=a |h .| tTisﬁp tchggn Il?sf Ly
dim | matckt | (Nm) | (mm) | (mm) | (mm) | (mm) | '(ij 5 '(’tsm D
oicp | Odiwii 13294 [200 [’500 |50 [ 4500 [0.193 [0217 | 908 | 3920 [9.42 | 105
Tang | Nhip | 13850 [200 |500 |50 | 4500 | 0.201 | 0227 | 951 | 2425 |9.82 | 1.09
10 Eﬁ’;} 13205 | 200 |500 |50 |450.0 | 0192 | 0215|901 |3620 |9.42 | 1.05
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5.19-Thép dam khung truc 2 :

Tén Vi trf Mmsx | b h a=a | ho . . tT.zﬁp tcr:]}égn II?SE Hep
dim mitest | gnm) | @mm) | mm) | om) | @om) | ésm ) (Acsm ) | )
Géitai | -19112 | 300 | 600 |60 | 540.0 | 0.129 | 0.138 | 10.42 | 322 | 11.40 | 0.70
.Er‘;'gfo' Nhip 11048 | 300 | 600 |60 |540.0 | 0.074 | 0.077 | 583 | 318 | 7.63 | 0.47
GGi Phai | -126.05 | 300 | 600 | 60 | 540.0 | 0.085 | 0.089 | 6.69 | 222 | 7.60 | 0.47
Géitai | -14331 | 300 | 600 |60 | 540.0 | 0.096 | 0.102 | 7.66 | 2022 | 7.60 | 0.47
$§n5(130 Nhip | 9803 [300 [600 |60 | 5400 [0.066 [0.068 | 515 |18 | 7.63 | 047
G&i Phai | -195.90 | 300 | 600 | 60 | 540.0 | 0.132 | 0.142 | 10.70 | 322 | 11.40 | 0.70
G&iwai | -189.78 | 300 | 600 |60 | 540.0 | 0.128 | 0.137 | 10.34 | 3622 | 11.40 | 0.70
?5&320' Nhip [ 12515 [300 [ 600 [60 [540.0 [0084 0088|664 | 3918 | 7.63 | 047
G&i Phai | -184.70 | 300 | 600 | 60 | 540.0 | 0.124 | 0.133 | 10.04 | 322 | 11.40 | 0.70
G&itrai | -20478 | 300 | 600 |60 | 540.0 | 0.138 | 0.149 | 11.22 | 3622 | 11.40 | 0.70
?:nglio Nhip 9900 [ 300 | 600 |60 | 5400 | 0067 | 0069|521 | 3918 | 763 | 047
G&i Phai | -13452 | 300 | 600 | 60 | 540.0 | 0.090 | 0.095 | 7.17 | 2622 | 7.60 | 0.47
Géitai | -133.08 | 300 | 600 |60 | 540.0 | 0.089 | 0.094 | 7.08 | 2022 | 7.60 | 0.47
?jn';io Nhip | 10086 [300 | 600 |60 | 5400 | 0074 | 0077|580 | 3918 | 763 | 047
Gi Phai | -18456 | 300 | 600 | 60 | 540.0 | 0.124 | 0.133 | 10.03 | 3622 | 11.40 | 0.70
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5.20-Thép dam khung truc 3 :

Tén Vil M b0 asd | 5 nep tchlégn ;:‘;f Ly,
dim matcit | (kNm) | mm) | m) | @om) | o) | '(?;SmZ) '(AcSmZ) %)
Géitrdi | -177.81 | 300 | 600 |60 | 5400 | 0.120 | 0.128 | 9.64 | 4625 | 19.63 | 1.21
'?:r_g?o_ Nhip | 10608 [300 600 |60 | 5400 [0.071 [0.074|559 | 2020 |62 | 039
G&i Phai | -148.94 | 300 | 600 | 60 | 540.0 | 0.100 | 0.106 | 7.98 | 4925 | 19.63 | 1.21
Géitrdi | -121.04 | 300 | 600 |60 | 5400 | 0.081 | 0.085 | 6.41 | 4625 | 19.63 | 1.21
?:r']g’(io' Nhip | 10648 [300 | 600 |60 | 5400 [0.072 [0.074 | 561 | 2920 |628 | 039
G&iPhai | 28442 | 300 | 600 |60 | 5400 | 0.191 | 0214 | 16.16 | 4625 | 19.63 | 1.21
Géitrai | -299.82 | 300 | 600 |60 | 540.0 | 0202 | 0.227 | 17.16 | 4925 | 19.63 | 1.21
?:r_]glio_ Nhip | 10962 [300 [ 600 [60 [540.0 [0074 [0077| 578 | 2620 | 628 | 030
GbiPhai | -105.93 | 300 | 600 |60 | 540.0 | 0.071 | 0074 | 558 | 4625 | 19.63 | 1.21
Géitai | -157.03 | 300 | 600 |60 | 5400 | 0.106 | 0.112 | 844 | 4925 | 19.63 | 1.21
?:ngio Nhip | 10724 [300 [ 600 |60 | ’5400 [0.072 [0.075 | 565 | 2020 |628 | 039
G&i Phai | -169.18 | 300 | 600 | 60 | 540.0 | 0.114 | 0.121 | 9.14 | 4925 | 19.63 | 1.21
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5.21-Thép dam khung truc 4 :

S PR P PR N e N I R -
dim matcit | gNm) | mm) | @om) | my | my | (Acsmz) éﬁm 5 | 0
G&iwai | -18408 | 300 | 600 |60 | 540.0 | 0.124 | 0.133 | 1000 | 4622 | 15.21 | 0.94
$§r']§'i0' Nhip 10436 | 300 | 600 |60 | 5400 | 0070 | 0.073 | 549 | 2022 | 7.60 | 0.47
G&iPhai | -144.41 | 300 | 600 |60 | 540.0 | 0.097 | 0102 | 7.72 | 4922 | 15.21 | 0.94
G&iwai | -15052 | 300 | 600 |60 | 540.0 | 0.101 | 0.107 | 8.07 | 4622 | 15.21 | 0.94
53&5?6 Nhip 11844 | 300 | 600 |60 | 5400 | 0.080 | 0.083 | 627 | 2622 |7.60 | 0.47
G&iPhai | 22774 | 300 | 600 |60 | 540.0 | 0.153 | 0.167 | 12.61 | 4622 | 15.21 | 0.94
Géiwai | -9475 |300 |600 |60 | 540.0 | 0.064 | 0.066 | 497 | 4922 | 1521 | 0.94
‘Er;:r;gtl)o- Nhip 2849 | 300 |600 |60 |5400 | 0.019 | 0.010 | 1.46 | 2022 | 7.60 | 0.47
G&iPhai | -93.07 | 300 | 600 |60 | 540.0 | 0.063 | 0.065 | 488 | 4622 | 15.21 | 0.94
Géiwai | -24035 | 300 | 600 |60 | 540.0 | 0.162 | 0.177 | 13.38 | 4922 | 15.21 | 0.94
?:r']';'id Nhip 12115 | 300 |600 |60 |5400 | 0.081 | 0.085 | 642 | 2022 |7.60 | 0.47
G&iPhai | -13347 | 300 | 600 |60 | 540.0 | 0.090 | 0.094 | 711 | 4922 | 1521 | 0.94
G&iwai | -153.14 | 300 | 600 |60 | 540.0 | 0.103 | 0.109 | 8.22 | 4622 | 15.21 | 0.94
?:&Sié Nhip 10572 | 300 | 600 |60 | 5400 | 0071 | 0.074 | 557 | 2022 | 7.60 | 0.47
G&iPhai | -174.86 | 300 | 600 | 60 | 540.0 | 0.118 | 0.125 | 9.47 | 4922 | 1521 | 0.94
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5.22-Thép dam khung truc 5 :

Tén Vi tri Mmax b h a=a' | ho ; ; :;Eﬁp t(f:]tégn Iﬁfg Hen,
dim matcit | (kNm) | mm) | m) | @om) | @om) | ésm ) (Acsm ) | 00
Goitrdi | 20057 | 300 | 600 | 60 | 540.0 | 0.135 | 0.145 | 10.97 | 4622 | 15.21 | 0.94
$§r-13?0_ Nhip | 11070 [300 600 |60 | 5400 [0.074 [0.077 | 584 | 318|760 | 047
G&i Phai | -115.03 | 300 | 600 | 60 | 540.0 | 0077 | 0.081 | 6.08 | 4622 | 15.21 | 0.94
Goitrdi | -158.05 | 300 | 600 |60 | 5400 | 0.106 | 0.113 | 850 | 4p22 | 15.21 | 0.94
'?gnSEO Nhip 11495 | 300 | 600 |60 |540.0 | 0.077 | 0.081 | 6.08 | 318 | 7.60 | 0.47
Gbi Phai | 22640 | 300 | 600 | 60 | 5400 | 0.152 | 0.166 | 12.53 | 4922 | 15.21 | 0.94
Géitai | -20419 | 300 | 600 |60 | 5400 | 0137 | 0.148 | 11.19 | 422 | 15.21 | 0.94
‘Er;:r;g[l)o- Nhip 13836 | 300 | 600 |60 | 5400 | 0.093 | 0098 | 7.38 | 3618 | 7.60 | 0.47
Goi Phai | -196.36 | 300 | 600 | 60 | 5400 | 0.132 | 0.142 | 10.72 | 4622 | 15.21 | 0.94
Géitai | -239.78 | 300 | 600 | 60 | 540.0 | 0161 | 0.177 | 13.35 | 422 | 15.21 | 0.94
?g’ng'io Nhip | 11662 [300 [ 600 [60 [540.0 [0078 |0082| 6.7 |3¢18 | 7.60 | 047
G&i Phai | -142.80 | 300 | 600 | 60 | 540.0 | 0.096 | 0.101 | 7.63 | 4622 | 15.21 | 0.94
Gitrdi | -124.66 | 300 | 600 |60 | 5400 | 0.084 | 0.088 | 6.61 | 4622 | 15.21 | 0.94
$2n5|:10 Nhip | 10991 [300 [600 |60 | 5400 [0.074 [0.077 580 |18 | 760 | 047
G&i Phai | -190.78 | 300 | 600 | 60 | 540.0 | 0.128 | 0.138 | 10.40 | 422 | 15.21 | 0.94
5.23-Thép dam khung truc 6 :
Tén ‘Vi trf ‘Mmax ‘b ‘h a=a ‘ho @, |& | tch}égn Iliff L
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dim mitcht | (kNm) | (mm) | (mm) | (mm) | (mm) ésm ) (Acsm ) | )
Géitai | -30857 | 300 | 600 | 60 | 540.0 | 0207 | 0.235 | 17.74 | 4925 | 19.63 | L1.21
?;@?0' Nhip | 11566 [300 600 |60 | 5400 [0.078 [0.081 | 612 | 2020 |628 | 039
G&iPhai | 1138 | 300 | 600 |60 | 540.0 | 0.008 | 0.008 | 0.58 | 4925 | 19.63 | L.21
Goitwai | -14464 | 300 | 600 |60 | 540.0 | 0.097 | 0.103 | 7.73 | 4925 | 19.63 | L1.21
$§nscl30 Nhip 9020 300 [ 600 [60 [5400 [0061 0063|473 | 2920 | 628 |039
G&i Phai | -11045 | 300 | 600 | 60 | 540.0 | 0.074 | 0.077 | 5.83 | 4925 | 19.63 | 1.21
G&itai | -123.24 | 300 | 600 |60 | 540.0 | 0.083 | 0.087 | 654 | 4925 | 19.63 | L.21
?:ngiio Nhip | 87.79 [300 600 |60 | 5400 [0.050 [0.061|459 |2920 |628 | 039
G&i Phai | -133.67 | 300 | 600 | 60 | 540.0 | 0.090 | 0.094 | 7.12 | 4925 | 19.63 | 1.21
Goiwai | -244 | 300 |600 |60 |540.0 | 0.002 | 0.002 | 012 | 4925 | 19.63 | L.21
.Er‘gn';Flo Nhip | 10056 [300 |600 |60 | 540.0 |0.068 [ 0.070 [529 |2620 |6.28 | 039
Gi Phai | -286.15 | 300 | 600 | 60 | 540.0 | 0.192 | 0.216 | 16.27 | 4925 | 19.63 | L.21
Ten | Viud Mns | b h |a=a |ho . . tT"?ﬁp tchggn II?;E’ L,
dim | matckt | (Nm) | (mm) | (mm) | (mm) | (mm) | '(ij 5 '(’tsm o | )
Cocp | GOimi | 13148 [300 600 |60 |5400 0088 0083699 | 3020 |42 | 105
“Tang | Nhip 13455 | 300 |600 |60 |540.0 |0.090 | 0095|717 |2¢25 |9.82 |1.09
10 G&iPhai | -129.68 | 300 | 600 |60 | 540.0 | 0.087 | 0.091 | 6.89 |3¢20 |9.42 | 1.05
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Bang 5.24: Cot dai dim BD-56

Qnmax Cétdai | SO nhanh | Ry Rb Rsw b h ho
(kN) | (mm) n (Mpa) | (Mpa) | (Mpa) | (mm) | (mm) | (mm)
25091 |8 2 1.2 17 175 300 600 540
Qo Diéu kién tinh cdt dai Dién tich ¢t dai | Set St Smax
136.08 | Tinh cdt dai 100.5309649 200 331.32 | 745.67
On Of Osw Kha ning chiu cit ctia bé tong va cot dai Eéem
0 0 117.2861 | 366.1509065 Théa

Vay bd tri ¢8al150 cho gbi va $8a200 doan giita nhip.



Bang 5.25: C6t thép doc cot C13

Tang Cot EkN) '(\l/|<y|\|.m) ?lA()I(\I.m) I(_m) E:r;\(m) ?r%/m) (Ac?nZ) THLT t?éﬁ“ (AcigZ) W% | Ghicht

T.THUONG |C13 | 16251 -125.35 | -131.34 |35 |400 |400 |4580 |LTL |8@28 |49.26 |3.08 |PhuongX
TANG15 C13 | 458.65 12159 |-12063 |35 [400 |400 |3175 |LTL |8@28 |49.26 |3.08 |PhuongY
TANG14 C13 | 757.28 12461 | -12044 |35 |400 [400 |2434 |LTL |8@28 |49.26 |3.08 |PhuongY
TANG13 C13 | 105869 | -97.37 | -97.06 35 |400 |400 |1047 |LTL |8@28 |49.26 |3.08 |PhuongY
TANG12 C13 | 137470 | -157.25 |-16749 |35 |500 |500 |[11.67 |LTL |8@16 |16.08 |0.64 |Phuong X
TANG11 C13 | 1694.37 -149.14 | -154.83 |35 [500 |500 | 10.00 LTL 8016 |16.08 | 0.64 | Phuong X
TANG10 C13 | 201913 | -11392 |[-12617 |35 |500 |[500 |1000 |LTL |8Q16 |[16.08 |0.64 |Phuong X
TANG9 C13 | 236426 | -157.90 |[-17861 |[3.5 |600 |600 |1440 |LTL |8016 |[16.08 | 045 |Phuong X
TANGS C13 | 271294 | -146.16 |-16111 |35 |[600 |600 |[1440 |LTL |8@16 |16.08 |0.45 |Phuong X
TANG?7 C13 | 3065.12 | -14541 |-15451 |35 |[600 |600 |[1440 |LTL |8@16 |16.08 |0.45 |Phuong X
TANG6 C13 | 3539.36 | -157.91 | -85.94 35 |600 |600 |1440 |LTL |8@16 |16.08 |045 |PhuongY
TANG5 C13 | 391431 | -16539 |-77.33 35 |[600 |600 |1440 |LTL |8@16 |16.08 |045 |PhuongY
TANG4 C13 | 4297.08 -135.91 | -54.24 35 |600 |600 |14.40 LTL 8216 |16.08 | 045 |PhuongY
TANG3 C13 | 470136 | -176.07 | -61.85 35 |700 |700 |19.60 |LTL |8@18 |2036 |042 |PhuongY
TANG2 C13 | 5109.44 | -174.31 | -54.40 35 |700 |700 |19.60 |LTL |8@18 |2036 |042 |PhuongY
TANG1 C13 | 552746 | -17031 |-3852 |4 700 | 700 |19.60 |LTL |8@18 |[2036 |042 |PhuongY
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TANGTRET |C13 | 502053 |-57.32 [3042 |3 700 |700 |1960 |LTL |8218 |2036 |042 |PhuongY
Bang 5.26: C6t thép dgc cot C22

Téng Cot (PkN) ?l/:yN.m) ?{I()I(\I.m) I(_m) E:n):m) E:r%lm) (Ac?nZ) THLT fﬁléﬁn (Acstgz) W% | Ghichd
TTHUONG | C22 | 34897 7220 | 6006 |35 |50 |s00 [1000 |LTL |8216 |1608 |064 |PhuongY
TANG15 coo | 863.95 7614 | 4337 |35 |50 |s00 |1000 |LTRB |8216 |1608 |0.64 |PhuongY
TANG14 coo | 144362 [ 10074 |2100 |35 [s00 [s00 |1000 |LTRB |8@16 |1608 |0.64 |PhuongY
TANG13 Coo | 219400 |57.63 | 0.36 35 |500 |50 |1000 |LTRB |8@16 |16.08 |0.64 | PhuongyY
TANG12 coo | 277897 | 8058 | -3.97 35 |600 |600 |1440 |LTRB |8@16 |16.08 |0.45 | PhuongyY
TANG11 Coo | 341683  [5839 | -4.95 35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 |PhuongY
TANG10 Cpp | 401605 | 4739 | -4.26 35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 |PhuongY
TANG9 Coo | 462418  [s5942 | -658 35 |700 |[700 |1960 |LTRB |8@18 |20.36 |0.42 |PhuongY
TANGS Coo | 523402 [s5750 | -354 35 |700 |[700 |1960 |LTRB |8@18 |20.36 |0.42 |PhuongY
TANG7 Coo | 585374 | 4981 | -058 35 |700 |[700 |1960 |LTRB |8@18 |20.36 |0.42 |PhuongY
TANG6 coo | 649514  [6024 | 023 35 |80 [800 |2560 |LTRB |8@22 |[3041 |048 |PhuongY
TANG5 cop | 714060 [ 5504 | 1.44 35 |800 |800 |2560 |LTRB |8@22 |[3041 |048 |PhuongyY
TANG4 cop | 779178 | 4484|037 35 |80 |800 |2560 |LTRB |8@22 |[3041 |048 |PhuongyY
TANG3 Coo | 845883 | 4789 | -116 35 |900 |900 |3240 |LTRB |8@25 |39.27 |048 |PhuongY
TANG2 Cop | 912826 | 4575 | 450 35 |900 |900 |3240 |LTRB |8@25 |39.27 |048 |PhuongY
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TANG1 C22 | 9816.22 28.63 -3.90 900 | 900 | 32.40 LTRB |8@25 |39.27 |048 |PhuongY
TANGTRET |22 | 10662.22 | 1391 -5.47 900 | 900 | 32.40 LTRB |8@25 |39.27 |048 |PhuongY
Bang 5.27: Cét thép doc ¢t C31

Tang CO G| tkum) | () | () | om) |y | @n | TRCT i | fomy | W% | Ghichd
T.THUONG |C31 |287.52 101.05 | 117.73 35 | 500 [500 @|23.48 LTL 8220 | 2513 |1.01 | Phuong X
TANG15 Cc31 | 653.81 88.18 98.12 35 [500 |500 | 10.00 LTL 8220 | 2513 |1.01 | Phuong X
TANG14 C31 | 1038.91 91.13 103.15 3.5 |[500 |500 |10.00 LTL 8220 | 2513 |1.01 | Phuong X
TANG13 c31 | 1700.13 73.10 76.55 35 [500 |500 | 10.00 LTRB |8@20 |2513 |1.01 | PhuongX
TANG12 Cc31 | 217212 107.75 | 103.78 3.5 |[600 |600 |14.40 LTRB |8@16 |16.08 | 045 |PhuongyY
TANG11 C31 | 2707.62 124.47 41.91 3.5 | 600 |600 14.40 LTRB | 8016 |16.08 |0.45 | PhuongY
TANG10 C31 | 3188.88 10557 | 29.74 3.5 |[600 |600 |14.40 LTRB |8@16 |16.08 | 045 |PhuongY
TANG9 C31 | 3681.36 141.67 | 3258 35 | 700 |[700 |19.60 LTRB | 8018 |2036 |042 |PhuongY
TANGS C31 | 4276.88 107.44 | -35.93 35 | 700 |700 |19.60 LTRB |8@18 |20.36 | 042 |PhuongyY
TANG7 C31 | 4790.26 90.20 -34.56 35 | 700 |[700 |19.60 LTRB |8@18 |20.36 | 042 |PhuongyY
TANG6 C31 | 5321.31 111.06 -46.48 3.5 [800 |800 25.60 LTRB | 8022 |3041 |048 |PhuongY
TANG5 C31 | 585352 107.00 | -47.56 35 | 800 [800 | 2560 LTRB |8@22 |3041 |048 |PhuongyY
TANG4 C31 | 6385.43 90.89 -50.81 3.5 |80 |80 |2560 LTRB |8@22 |3041 |048 |PhuongyY
TANG3 C31 | 693153 107.70 | -63.88 3.5 [900 |900 |3240 LTRB |8@25 |39.27 | 048 |PhuongyY
TANG2 C31 | 7475.74 97.62 -58.08 35 [900 |900 | 3240 LTRB |8@25 |39.27 |048 |PhuongY
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TANG1 c31 | 802798 | 11602 |-6277 |4 900 |900 |[3240 |LTRB |8@25 |39.27 | 048 |PhuongY
TANGTRET |31 | 865545 | 53.22 5.79 3 |90 |900 |[3240 |LTRB |8@25 |39.27 |048 |PhuongY
Bang 5.28: C6t thép doc ¢t C30

Ting Cot | P(kN) ?{'(VN.m) ?{'(Rl.m) L(m) E:n’:m) E:r%/m) 'éfn y | THLT t(;’]}égn 'ésr‘rfz) W% | Ghicha
TTHUONG |C30 |30774 |-111.43 |8720 |35 |50 |500 |1967 |LTL |8@18 |2036 |o081 | PhuongY
TANG15 C30 | 666.03 -94.26 66.53 35 500 500 10.00 LTL 80718 20.36 0.81 PhUOI’Ig Y
TANG14 C30 | 1076.11 | -96.51 71.32 35 |50 |50 |12000 |LTL |8218 |2036 |08l |PhuongY
TANG13 C30 | 1752.72 | -86.91 55.15 35 |50 |50 |1000 |LTRB |8218 |2036 |08l |PhuongY
TANG12 C30 | 2121.01 |-178.46 | -9.95 35 |600 |600 |1440 |LTB |8Q16 |1608 |045 | PhuongY
TANG11 C30 | 2797.80 -144.30 13.03 3.5 600 600 14.40 LTRB | 8916 16.08 0.45 Phuong Y
TANG10 C30 | 3299.10 -121.59 5.99 3.5 600 600 14.40 LTRB | 8916 16.08 0.45 Phuong Y
TANG9 C30 | 381047 |-163.78 | 1.50 35 |70 |700 |1960 |LTRB |8Q18 |2036 |042 |PhuongY
TANGS C30 | 4321.36 | -160.69 | -0.86 35 |70 |700 |1960 |LTRB |8Q18 |2036 |042 |PhuongY
TANG7 C30 | 495555 | -106.32 | -56.30 35 |70 |700 |1960 |LTRB |8218 |2036 |042 |PhuongY
TANG6 C30 | 550693 | -131.17 | -72.52 35 |80 |80 |2560 |LTRB |8@22 |[3041 |048 |PhuongY
TANG5 C30 | 6060.17 -127.16 -71.78 35 800 800 25.60 LTRB | 8922 30.41 0.48 Phuong Y
TANG4 C30 | 6615.49 -106.36 -70.84 35 800 800 25.60 LTRB | 8922 30.41 0.48 Phuong Y
TANG3 C30 | 7186.52 -125.65 -84.70 35 900 900 32.40 LTRB | 89325 39.27 0.48 Phuong Y
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TANG2 C30 | 775753 | -124.84 | -86.12 35 |900 900 32.40 LTRB | 8825 |39.27 0.48 | Phuong Y
TANGI1 C30 | 8344.98 -119.60 2.52 900 900 32.40 LTRB | 8225 39.27 0.48 | Phuong Y
TANGTRET | C30 | 8944.15 -36.33 243 3 900 900 32.40 LTRB | 8225 39.27 0.48 | Phuong Y
Bang 5.29 Cot thép doc cdt C26

Ting Cot | P(kN) I(\|/|<yN.m) ?{'(XN.m) L(m) E:n’]‘m) g%’m) ’(A(‘jnz) THLT tilgg“ ’(A(‘:srgz) W% | Ghicha
T.THUONG C26 | 326.19 37.56 66.84 3.5 500 500 10.00 LTL 816 16.08 0.64 | Phuong X
TANGI15 c26 | 905.24 -40.58 -67.09 3.5 500 500 10.00 LTL 816 16.08 0.64 | Phuong X
TANG14 C26 | 1524.66 | -42.46 -67.51 35 |500 |500 10.00 LTL |8416 | 16.08 0.64 | Phuong X
TANG13 C26 | 2286.56 | -10.10 -47.49 35 |500 |500 10.00 LTRB | 816 | 16.08 0.64 | Phuong X
TANG12 C26 | 2902.97 |-10.33 -76.20 35 |600 |600 14.40 LTB | 8016 |16.08 045 | Phuong X
TANG11 C26 | 3533.64 | -18.60 -22.17 35 [600 | 600 14.40 LTRB | 8016 | 16.08 0.45 | Phuong X
TANG10 C26 | 4159.46 | -14.93 -18.92 35 [600 | 600 14.40 LTRB | 816 | 16.08 045 | Phuong X
TANG9Y C26 | 479449 | -18.84 -26.09 35 | 700 700 19.60 LTRB | 8018 | 20.36 0.42 | Phuong X
TANGS8 C26 | 543171 | -20.82 -22.77 35 |70 |700 19.60 LTRB | 8218 | 20.36 0.42 | Phuong X
TANG7 C26 | 6080.11 | -19.61 -17.00 35 |700 |700 19.60 LTRB | 8218 | 20.36 042 | Phuong Y
TANG6 C26 | 6751.23 | -25.12 -20.22 35 |[800 |800 |2560 LTRB | 8322 | 3041 048 | Phuong Y
TANG5 C26 | 7427.34 | -24.92 -18.61 3.5 800 800 25.60 LTRB | 8222 | 30.41 0.48 | Phuong Y
TANG4 Cc26 | 8110.37 -18.84 -17.25 3.5 800 800 25.60 LTRB | 8322 30.41 0.48 | Phuong Y
TANG3 C26 | 8810.27 -20.75 -21.26 3.5 900 900 32.40 LTRB | 8225 39.27 0.48 | Phuong X
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TANG2 C26 | 9513.45 -24.63 -19.53 35 900 900 32.40 LTRB | 89325 39.27 0.48 Phuong Y
TANG1 C26 | 10236.50 | -19.14 -9.41 900 900 32.40 LTRB | 8325 39.27 0.48 Phuong Y
TANGTRET Cc26 | 11078.78 | 0.20 -4.74 3 900 900 32.40 LTRB | 8325 39.27 0.48 Phuong X
Bang 5.30 Cot thép doc cdt C2

Ting Cot | P(kN) I(\|/|<yN.m) ?{'(XN.m) L(m) E:n’]‘m) g%’m) ’(A(‘jnz) THLT tilgg“ ’(A(‘:srgz) W% | Ghicha
T.THUONG C2 165.99 140.43 -135.76 3.5 400 400 49.60 LTL 80730 56.55 3.53 Phuong Y
TANG15 C2 469.43 134.53 -124.91 35 400 400 34.86 LTL 830 56.55 3.53 Phuong Y
TANG14 Co | 77489 | 13737 | -12464 |35 400 |400 |2730 |LTL |8030 |5655 |353 |PhuongY
TANG13 co | 108269 | 10749  |-10042 |35 |400 [400 [1284 |LTRB [8@30 |5655 |353 |PhuongY
TANG12 co |1406.14 |17377  |-17313 |35 |50 |500 [1413 |[LTB |8@16 |1608 | 064 |PhuongY
TANG11 c2 1733.78 163.70 -159.91 3.5 500 500 10.00 LTRB | 8916 16.08 0.64 Phuong Y
TANG10 c2 2063.85 129.94 -127.33 3.5 500 500 10.00 LTRB | 8916 16.08 0.64 Phuong Y
TANG9 c2 2409.51 178.92 -180.27 35 600 600 14.40 LTRB | 8318 20.36 0.57 Phuong X
TANGS Cy | 275734 | 16360 | -16267 |35 |600 |600 |1440 |LTRB |8018 |[2036 | 057 | PhuongY
TANG7 co |310687 |16061 |-15583 |35 |600 |600 |1440 |LTRB |8@18 |2036 |057 |PhuongY
TANG6 co |360773 | 16773 | -9099 |35 |600 |600 [1440 |LTRB |8@18 |2036 |057 |PhuongY
TANG5 C2 3987.07 173.82 -82.13 35 600 600 14.40 LTRB | 8918 20.36 0.57 Phuong Y
TANG4 Cc2 4373.50 142.24 -58.06 35 600 600 14.40 LTRB | 8918 20.36 0.57 Phuong Y
TANG3 c2 4780.84 182.78 -66.34 35 700 700 19.60 LTRB | 8320 25.13 0.51 PhUOﬂg X
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TANG2 co |519156 |17688 |-5830 |35 |700 |700 [1960 |LTRB [8@20 |2513 |051 |PhuongY
TANG1 co | 561196 |17417 | -40.82 700 700 |1960 |LTRB |8220 |2513 |051 |PhuongY
TANGTRET C2 6007.24 64.11 29.56 3 700 700 19.60 LTRB | 8320 25.13 0.51 Phuong Y
Bang 5.31 Cot thép doc cdt C10

Ting Cot | P(kN) I(\|/|<yN.m) ?{'(XN.m) L(m) E:n’]‘m) g%’m) ’(A(‘jnz) THLT tilgg“ ’(A(‘:srgz) W% | Ghicha
T.THUONG C10 | 189.52 67.39 -114.43 3.5 400 400 29.76 LTL 8@22 30.41 1.90 Phuong X
TANG15 C10 | 462.93 59.47 -105.61 35 400 400 17.27 LTL 8022 30.41 1.90 Phuong X
TANG14 cl0 | 73479 | 6171 -109.90 |35 400 400 |1213 | LTL |8@22 |3041 |1.90 |Phuong X
TANG13 C10 | 1004.46 | 47.47 8593 [35 |400 |400 |6.40 LTRB | 8222 |[3041 [1.90 |Phuong X
TANG12 c10 | 1289.37 | 75.04 13763 |35 500 |500 |1000 |LTB |8@16 |16.08 |0.64 | Phuong X
TANG11 clo | 157851 | 7119 | -131.24 |35 |50 |500 |1000 |LTRB | 8216 |1608 | o064 | Phuong X
TANG10 C10 | 1864.13 56.50 -105.10 3.5 500 500 10.00 LTRB | 8916 16.08 0.64 Phuong X
TANG9 C10 | 2162.36 77.50 -144.29 35 600 600 14.40 LTRB | 8316 16.08 0.45 Phuong X
TANGS C10 | 246146 | 7163 13333 |35 600 |600 |1440 |LTRB |8@16 |16.08 |045 | Phuong X
TANG7 C10 | 275760 | 71.47 13237 |35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 | Phuong X
TANG6 C10 | 305119 | 69.21 12951 |35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 | Phuong X
TANG5 C10 | 3343.46 | 70.62 13347 |35 |600 |600 [1440 |LTRB |8@16 |1608 |045 |Phuong X
TANG4 C10 | 3633.33 55.71 -110.25 35 600 600 14.40 LTRB | 8916 16.08 0.45 Phuong X
TANG3 C10 | 3934.56 73.37 -136.46 35 700 700 19.60 LTRB | 8218 20.36 0.42 Phuong X
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TANG2 C10 | 4234.57 54.88 -149.32 3.5 700 700 19.60 LTRB | 818 20.36 0.42 Phuong X
TANGI1 C10 | 4536.60 113.89 -65.42 700 700 19.60 LTRB | 8918 20.36 0.42 Phuong Y
TANGTRET | c10 | 5152.58 58.27 -43.06 3 700 700 19.60 LTRB | 8218 20.36 0.42 Phuong Y
Bang 5.31 Cot thép doc cdt C33

Ting Cot | P(kN) I(\|/|<yN.m) ?{'(XN.m) L(m) E:n’]‘m) g%’m) ’(A(‘jnz) THLT tilgg“ ’(A(‘:srgz) W% | Ghicha
T.THUONG C33 | 32051 103.32 -125.95 3.5 500 500 23.95 LTL 820 25.13 1.01 Phuong X
TANG15 C33 | 65131 | 80.74 -10250 |35 |500 |500 | 10.00 LTL |8@20 |2513 1.01 | Phuong X
TANG14 C33 | 1036.21 | 82.10 -107.79 | 3.5 |500 | 500 10.00 LTL |8420 |25.13 1.01 | Phuong X
TANG13 C33 | 1682.73 | 76.12 -87.65 35 [500 |500 10.00 LTRB | 8820 |25.13 1.01 | Phuong X
TANG12 C33 | 215122 | 112.22 -119.75 | 3.5 | 600 | 600 14.40 LTB | 8016 |16.08 045 | Phuong X
TANG11 C33 | 2622.22 | 106.18 -113.91 3.5 600 600 14.40 LTRB | 8016 | 16.08 0.45 | Phuong X
TANGI10 Cc33 | 3160.80 108.38 -43.01 3.5 600 600 14.40 LTRB | 8216 16.08 0.45 Phuong Y
TANG9 C33 | 3650.20 | 145.30 -49.14 35 |700 |700 | 19.60 LTRB | 8018 | 20.36 042 | Phuong Y
TANGS8 C33 | 424294 | 110.73 20.42 35 [700 | 700 19.60 LTRB | 8218 | 20.36 042 | Phuong Y
TANG7 C33 | 4753.26 | 93.12 21.50 35 [700 | 700 19.60 LTRB | 8218 | 20.36 042 | Phuong Y
TANG6 C33 | 5281.17 | 114.90 31.25 35 |[800 |800 |2560 LTRB | 8322 | 3041 048 | Phuong Y
TANG5 C33 | 5810.27 | 110.81 34.11 35 |80 |800 | 2560 LTRB | 8722 | 3041 048 | Phuong Y
TANG4 C33 | 6339.26 94.56 38.80 3.5 800 800 25.60 LTRB | 8322 30.41 0.48 | Phuong Y
TANG3 C33 | 688261 |112.18 50.73 35 900 |900 | 3240 LTRB | 8925 |39.27 048 | Phuong Y
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TANG2 C33 | 7424.42 102.30 46.53 35 900 900 32.40 LTRB | 89325 39.27 0.48 Phuong Y
TANG1 C33 | 797481 121.50 54.03 900 900 32.40 LTRB | 8325 39.27 0.48 Phuong Y
TANGTRET C33 | 8605.40 54.70 -2.16 3 900 900 32.40 LTRB | 8325 39.27 0.48 Phuong Y
Bang 5.32 Cot thép doc cdt C19

Ting Cot | P(kN) I(\|/|<yN.m) ?{'(XN.m) L(m) E:n’]‘m) g%’m) ’(A(‘jnz) THLT tilgg“ ’(A(‘:srgz) W% | Ghicha
T.THUONG C19 | 189.08 56.92 110.09 3.5 400 400 26.82 LTL 8@22 30.41 1.90 Phuong X
TANG15 C19 | 35858 | 5821 95.73 35 |400 [400 [1814 [LTL |[8@22 |3041 |190 |PhuongX
TANG14 C19 |590.12 | 66.15 99.79 35 |400 [400 [1380 [LTL |[8@22 |3041 |190 |PhuongX
TANG13 Cl9 |819.71 | 51.07 78.12 35 |400 |400 |6.40 LTRB | 8222 |[3041 [1.90 |Phuong X
TANG12 C19 | 105839 | 82.37 12537 |35 |500 |500 |10.00 |[LTB |8@16 |1608 |064 | Phuong X
TANG11 C19 | 129713 | 78.65 11948 |35 |500 [500 |1000 |LTRB |8@16 |[1608 |[0.64 |Phuong X
TANG10 Cc19 | 1818.30 58.51 100.43 3.5 500 500 10.00 LTRB | 8916 16.08 0.64 Phuong X
TANG9 C19 | 2114.66 80.32 137.88 35 600 600 14.40 LTRB | 8316 16.08 0.45 Phuong X
TANGS C19 | 241186 |74.25 12753 |35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 | Phuong X
TANG7 C19 |2706.25 | 74.09 12669 |35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 | Phuong X
TANG6 C19 |2998.19 | 7173 12422 |35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 | Phuong X
TANG5 Cl9 | 328892 |73.12 12847 |35 |600 |600 |1440 |LTRB |8@16 |[1608 |[0.45 | Phuong X
TANG4 C19 | 357746 | 57.91 10597 |35 |600 |600 |1440 |LTRB |8@16 |16.08 |045 | Phuong X
TANG3 C19 | 3877.61 76.22 131.26 35 700 700 19.60 LTRB | 8218 20.36 0.42 Phuong X

48



TANG2 C19 | 4176.78 | 57.40 14500 (3.5 |700 |700 | 19.60 LTRB | 8218 | 2036 | 042 |Phuong X
TANG1 C19 | 447828 | 11761 | 61.40 700 | 700 | 19.60 LTRB | 8218 | 2036 | 042 |PhuongY
TANGTRET | c19 | 5093.07 | 60.09 30.68 3 700 | 700 | 19.60 LTRB | 8918 |2036 | 0.42 | PhuongY
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Bang 5.33 : Cot thép vach P1

Chon

Chon

Story Pier (PkN) ?(I(ZN.m) ?(I(SN.m) (Lcl?n) (Acsrﬁs))len (Acsrﬁ?)1 . gl‘sﬁ (Acsnﬁ?)blen % tgrl‘i‘; (Acusr?\?)mld bt | b
MAI Pl | 558264 | -61947 | -32.0273 | 800 | 044 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Keo
TTHUONG | P1 | 623651 | 25433 |-19418 | 800 | 049 | Cautao | 140014 | 21.56 | 1.71 | 40014 | 616 187 | Nen
TANGI5 | P1 | -419.7745 | 24.9094 | -162.9614 | 800 | -46.83 | Cautao | 140014 | 21.56 | 1.71 | 40014 | 616 187 | Nen
TANG14 | P1 | -787.5257 | 24.1381 | -189.9567 | 800 | -43.17 | Cautao | 140014 | 21.56 | 1.71 | 40014 | 616 187 | Nen
TANG13 | P1 | -1104879 | 21.1323 | 2509852 | 800 | -4033 | Cautao | 140014 | 21.56 | 1.71 | 40014 | 616 187 | Nen
TANG12 | P1 | -1408.1628 | 20.0768 | -325.7595 | 800 | -37.75 | Cautao | 140014 | 21.56 | 1.71 | 40014 | 616 187 | Nen
TANGIL | P1 | -1728.3646 | 164182 | 3941711 | 800 | -34.94 | Cautao | 140014 | 21.56 | 1.71 | 40014 | 616 187 | Nen
TANGIO | P1 | 20348982 | 134375 | -454.6476 | 800 | -3220 | Cautao | 140014 | 21.56 | 1.71 | 40014 | 616 187 | Nen
TANGY PL | -23255965 | 12.095 | -514.3207 | 800 | 29.63 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANGS PL | -2609200 |7.7731 | 564845 | 800 | 27.05 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANG? Pl | -2861.154 |3.9626 |-610.8328 | 800 | 2477 |Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANG6 Pl | -3072.3946 | 1.0688 |-661.9856 | 800 | 2207 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANGS PL | -32439652 | 2.3627 | -7184116 | 800 | 2162 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANG4 PL | -3372.2895 | -3.8575 | -786.931 | 800 | 2084 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANG3 Pl | -3539.8313 | -15235 | -875.8952 | 800 | -19.80 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANG? Pl | -3999.1314 | 23125 |-993.1587 | 800 |-1592 | Cautao | 14014 | 2156 | 1.71 | 40014 | 616 187 | Nen
TANGI Pl | -5301.875 |11.8911 | -1223.6081 | 800 | 10.80 | Cautao | 14@14 | 2156 | 1.71 | 40014 | 616 187 | Nen
T.TRET P1 -5151.2325 | 48.7231 | -1178.5339 | 800 -13.31 Cautao 14014 | 21.56 1.71 | 40014 61.6 1.87 | Nen
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CHUONG 6 :

Bang 6.1 Chi tiéu co li cac 16p dat

) Bé day Dung Erong P 4m Géc masat | Luc dinh D6 sét E
Lop dat hi tu nhién W trong c IL. ¥ (Kn/m2)
(m) Y (KN/m?®) (%) 0 (KN/m?)
1 5.0 20.1 22.07 10°29' 21.9 0.45 5567.7
2 4.2 19.2 22.65 14°28' 32.8 0.34 6139
3 3.3 20 24.29 14°15' 30.9 0.29 12318
4 26.5 19.5 21.96 14°02' 20 0.37 4802.2
5 10 20.8 19.68 15°10' 41.9 0 12092.2
Bing 6.2 Chi tiéu co li cac 16p dat
Zi Do sau trung binh | | . .
Lép li (m) | Do sétIL | fi (KN/m?) | yef | ycf.fili
(m) | Z(m)
6 55 1 0.34 36.6 0.8 | 29.28
Lép2 | 8 7 2 0.34 38.6 0.8 | 61.76
9.2 |86 1.2 0.34 39.76 0.8 | 38.1696
10.2 | 9.7 1 0.29 40.96 0.8 | 32.768
Lop3 | 11.2 | 10.2 1 0.29 42.96 0.8 | 34.368
125 11.85 1.3 0.29 44.9 0.8 | 46.696
145|135 2 0.37 40.63 0.8 | 65.008
16.5| 155 2 0.37 42.26 0.8 | 67.616
185|175 2 0.37 43.7 0.8 | 69.92
205|195 2 0.37 45.14 0.8 | 72.224
225|215 2 0.37 46.18 0.8 | 73.888
245|235 2 0.37 48.02 0.8 | 76.832
Lép4 | 265|255 2 0.37 49.46 0.8 | 79.136
285|275 2 0.37 50.9 0.8 | 81.44
305|295 2 0.37 52.4 0.8 | 83.84
325|315 2 0.37 53.69 0.8 | 85.904
345|335 2 0.37 55.01 0.8 | 88.016
36.5| 355 2 0.37 56 0.8 | 89.6
375 | 37 1 0.37 56 0.8 |44.8
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39 |38.25 15 0.37 56 0.8 |67.2

41 |40 2 0 100 0.8 | 160

43 | 42 2 0 100 0.8 | 160
Lop5 |45 |44 2 0 100 0.8 | 160

47 | 46 2 0 100 0.8 | 160

49 | 48 2 0 100 0.8 | 160
TONG 2088.466

Bang 6.3 Cuwong do khang trung binh ciia coc mong cot tinh theo cong thirc Nhat Ban

Dét dinh
Cui= fi= 0.Cui
Lop li (m) Np 6.25Np a ('kNm']z)“" fi.li (KN/m)
(kPa)
Lop 1 5 21 131.25 0.4 52.5 262.5
Lop 2 4.2 23 143.75 0.45 64.69 271.69
Lép 3 3.3 11 68.75 0.65 44.69 147.47
Lop 5 10 38.5 206.25 0.32 66 660
TONG 1341.66
Dat roi
, lsi fsi faixlsi
Lé‘p dét Nsi
(m) (KN/m?) (KN/m)
Lép 4 26.5 19 63.33333 | 1678.333
Bang 6.4 Xac dinh thanh phz‘“m khang cua dat trén thanh coc
Cui= fi=
Lé’p |i (m) Np 6.25Np a (I.Cu,i fi.li (kN/m)
(kPa) (KN/m?)
Lop 1 5 21 131.25 0.4 525 262.5
Lop 2 4.2 23 143.75 0.45 64.6875 271.6875
Lép 3 3.3 11 68.75 0.65 44.6875 | 147.46875
Lép 5 10 38.5 206.25 0.32 66 660
TONG 1341.6563
Lé’p L; Zibi 0} ki Cw,it fi fili(kN/m)
4 26.5 25.75 14°10° 0.76 323.39 82.038 2174.03
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2174.03

Bang 6.5 Tong hop sirc chiu tii ciia coc khoan nhdi

Stre chiu tai caa coc ép | Két qua SCT (kN)
Theo vat li¢u 6529.27
Theo chi tiéu ddt nén | 7498.4
Theo SPT 8343.73
Theo cuong d6 dat nén | 9589.4
Béang 6.6 Noi luc tinh mong M1 (Cét C2)
N MX MY Qx Qy
Cot Load
¢ (kN) (KN.m) (KN.m) (kN) (kN)
C2 COMB6 6007.24 64.11 -29.55 -2.8 -67.1
Bang 6.7 Gia tri tiéu chuén t6 hop
Moéng | Cot Load N Mtx Mty
M1 Cc2 COMB6 | 5529.77 |172.26 22.74
Bang 6.8 Két qua tinh thép méng M1
M b h As .
Phuong | Vi tri . o £ Bétri | 2G| M
(kN.m) | (mm) | (mm) (cm?) cm?9) |
Phuong | Lopdusi | 2317.51 | 1000 |1750 |0.049 |0.051 |37.23 ¢22a100 | 38.01 | 0.22
X Léptrén | -104.16 | 1000 |1950 |0.002 |[0.002 | 1.46 ¢12a200 | 5.65 0.03
Phuong | L6p dusi | 469.02 1000 |1750 [0.01 |0.001 |7.38 0142200 | 7.7 0.04
Y Lop trén -201.48 1000 1950 0.003 0.003 2.84 $12a200 | 5.65 0.03
Bang 6.9 Noi luc tinh méng M2 (Cot C26)
N MX MY X
cot | Load Q 3.
’ (kN) (kN.m) | (kN.m) | (kN) (kN)
C26 COMB1 11078.78 | 0.199 4.74 0.4984 |6.571
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Béng 6.10:

Phan luce dau coc t6 hop 8 méng M2

STT ) m | 2 x| zy? i
. . . . 2 _
coc I Y I Y | v (kN)
1 -1.2 -1.2 1.44 1.44 2765.72
2 1.2 -1.2 1.44 1.44 2768.11
5.76 5.76
3 -1.2 1.2 1.44 1.44 2771.28
4 1.2 1.2 1.44 1.44 2773.67
Bang 6.11 Gia trij tiéu chuén t6 hop
Mong | Cot Load Nt Mex My
M2 C26 | COMB1 |10398.93 |11.6 4.98
Bang 6.12 Két qua tinh thép méng M2
M b h As .
Phuong | Vi tri ° a £ B6 tri Asc n | He
(kN.m) | (mm) | (mm) (cm?) (mm?) | )
Phuong | Lép dusi | 2357.58 | 1000 | 1750 | 0.05 0.052 |37.89 | ¢#22a100 | 38.01 |0.22
X Loptrén | -84.73 1000 |1950 [0.001 |0.001 |1.19 ¢12a200 | 565 |0.03
Phuong | Lép dusi | 2356.62 | 1000 | 1750 | 0.05 0.052 |37.87 | ¢#22a100 | 38.01 |0.20
Y Loptrén | -127.14 | 1000 |1950 |[0.002 |0.002 |1.79 #12a200 | 565 |0.03
Béang 6.13 N¢i luc tinh méng M3
N MX MY X
Cot Load Q Q
(kN) (kN.m) | (kN.m) | (kN) (kN)
C30 COMB1 8944.15 | -36.33 | -2.42 -7.11 48.54
C31 COMB1 8655.44 | 53.22 5.79 2.58 -54.38
Bang 6.14 Gia tri tiéu chuin t6 hop
Mong | N® Mtx Mty
M3 16582.25 | 14.68 2.93
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Bang 6.4 Két qua tinh thép méng M3

M b ho As . AsC H
Phuong | Vi tri a 2 BO tri » ¢
(Kn.m) | (mm) | (mm) (cm?) (cm?) | o
Phuong | LOp dudi | 2015.66 | 1000 | 1750 |0.043 |0.044 [3227 | ¢25a150 [32.72 |0.19
X Lop trén | -187.9 | 1000 |1950 |0.003 |0.003 | 2.64 #12a200 | 565 |0.03
Phuong | LOop dudi | 13426 | 1000 | 1750 | 0.029 0.029 | 21.33 #25a200 | 2454 |0.14
Y Lép trén -135.8 1000 | 1950 | 0.002 0.002 |1.91 #12a200 | 5.65 0.03
Bang 6.15 Gia tri tiéu chuin t6 hop mong 16i thang
Mong | N Mx | My
MTM | 8458710 |0
Bang 6.16 Két qua tinh thép méng TM
M b ho AS
Phuong | Vi tri o £ Béti | 2S¢ |
(kN.m) | (mm) | (mm) (cm?) (mm?)
op | Lopdusi | 185172 | 1000 | 1750 | 0.040 [ 0.040 | 2959 | #20a100 | 327267 | 0.1283
T A S trén | -646.1 | 1000 | 1950 | 0.011 | 0.011 | 9.13 | #14al50 | 10055 | 0.0366
bp | Lopdusi | 017.75 | 1000 | 1750 | 0.020 [ 0.020 [ 1451 | 4142150 | 1571 | 0.0616
YOmE T §p trén | -2140.06 | 1000 | 1950 | 0.0037 | 0.037 | 30.64 | $#20a100 | 10055 | 0.0366
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