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VU VAN CONG _ LOP :XD1301D 109



TRUONG DATHOC DAN LAP THUYET MINH BO AN TOT NGHIEP
HAI PHONG

PHAN I: GIOI THIEU CHUNG VE CONG TRINH
1.1. Tim hiéu giéi thiéu céng trinh:
1.1.1. Gidi thiéu cong trinh, nhiém vu, chirc nang ciia cong trinh:

Cong trinh chung cu cao cap HOANG CUONG PLAZA ngay trung tam
thi x3 Pién Bién tinh Pién Bién. Cong trinh c6 chu dau tu 1a cong ty xay dung
Phuc Hung.

Chung cu cao cap HOANG CUONG PLAZA ra doi nham dép tng nhu cau
vé vin phong cho thué, cung cip cac cin hd phuc vu cho thué ngan han, dai han
va phuc vu cho nhu cdu ¢. Khéng nhimg thé sy ra doi cta chung cu cao cap
HOANG CUONG PLAZA con gop phan tich cuc tao nén bd mat canh quan do
thi mo1 cua thi xa Pién Bién.

1.1.2. Quy mé céng sudt va cdp cong trinh:

a. Quy mé céng sudt.

Cong trinh dang hinh chit nhat khoét 10m, chiéu dai 43,2m; chiéu rong
26,9m chiém dién tich xay dung la 716,4m? gém co: 1 siéu thi, 1 tﬁng dung lam
van phong cho thué va 8 ting bo tri cac cin ho cho thué gdbm co:

+ 64 phong ngu loai 1 dién tich 40 m?/phong.
+32 can ho (1 phong ngu loai 2, 1 phong khach) c6 dién tich 48 m®/cin
ho.

b. Cdp céng trinh.

Can cu theo nghi dinh 209/2004/NDB-CP, cong trinh 1a nha chung cu cé
chiéu cao 10 ting. Vay cong trinh 1a cong trinh cép I1.

1.2. Diéu kién tw nhién va kinh té xi héi

Cong trinh toa lac tai trung tam thi xa Pién Bién. Cong trinh nam & vj tri
thoang, dep s€ tao nén sy hai hoa, hop 1y va hién dai cho téng thé quy hoach khu
dan cu.

Khu dét xay dyng bang phang hién trang khong c6 cong trinh cii, cong trinh

ngam nén rat thuan lgi cho viéc thi cong va bo tri tong mat bang.
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Cong trinh nam trén truc duong giao thong chinh nén thuan lgi cho viéc van

chuyén va cung ing vat tu.

1.3. Cac giai phap thiét ké kién truc:
1.3.1.Gidi phdp mdt bang va phin khu chirc ning:

Mit bang cong trinh 14 hinh chir nhat c¢6 khoét 16m bd tri ddi xtimg theo ca 2
phuong rat thich hop véi két cau nha cao tang, thuan tién cho viée xir 1y két cau.
Chiéu dai 43,2m; chiéu rong 26,9m chiém dién tich dét xdy dung 716,4 m?,
Xung quanh cong trinh ¢6 vuon hoa tao canh quan.

Cong trinh gém 10 téng, cOt + 0.00m dit tai mat san tﬁng trét. T?mg ham cao
& cot — 3,20m. Nén dat tu nhién cbét — 0,80m. Mdi tﬁng dién hinh cao 3,2m.
Riéng tang 2 va tang 3 cao 3,9m. Chiéu cao cong trinh 13 tinh tir ¢t + 0,00m va
ké ca tAng ham.

Chike ndng ciia cdc tang nhw sau:

- Tang ham: Thang may bd tri & giita, chd dau xe & xung quanh. Cac hé
théng k¥ thuat bé chira nude sinh hoat, tram bom, tram xir li nude thai duge bd
tri hop 1i giam t6i thiéu chiéu dai 6ng din. Ngoai ra tang ham con bd tri thém
cac bd phan ki thuat vé dién nhu tram cao thé, ha thé, phong quat gio.

- Tang 1: Gom sanh khach san, sanh khu van phong, ca phé, cic vin phong
quan tri cao dc, phong ki thuat phuc vu cong tac quan Iy. ..

- Tang 2: Dung 1am siéu thi nham phuc vy nhu cau mua ban, cac dich vu vui
choi giai tri...cho cac ho gia dinh cling nhu nhu cau cta khu vuec.

- Tdng 3: GOm céac van phong cho thué, phong hop...phuc vu cho nhu cau
lam viéc cua dan cu trong khu dan cu ciing nhu nhu cau ciia khu vuc.

- Tang 4 dén tang 10: B6 tri cac can hd phuc vu nhu cau cho thué ngan, dai
han va nhu cau nha &.

- Trén cing c6 hd nudc rong 16n cung cap nudc cho toan chung cu va hé

théng thu 16i chdng sét cho nha cao tang.
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1.3.2. Gidi phdp mdt cit cdu tao:

Cong trinh c6 hé két cau chinh 13 khung-vach duoc b tri gdm cac 18i, vach
va cot tao 1én hé khung vach khong gian. Trong d6 chiéu cao cot 13 3,.9m va
3,2m.

1.3.3. Gidi phdp quy hoach, hinh khéi, mdt dirng:

a. Gidi phdp quy hoach hé thong giao théng.

- Giao thong ngang thong thoang, rong rii gdm cac sanh ngang va doc, lay
hé théng thang may, thang bo lam trung tim. Céc can ho bd tri xung quanh 16
phan cach bdi hanh lang nén khoang di lai 14 ngan nhat, rat tién loi, hop 1y va
dam bdo thong thoang.

- Giao thong dimg bao gdém thang bo va thang mdy. Thang bo gém 2 thang:
1 thang di lai chinh va 1 thang thoat hiém. Thang may c6 2 thang di lai chinh.
Hé théng giao thong dimg duoc bd tri dbi xtimg theo ca 2 phuwong thoa méin nhu
cau két cau va my quan cong trinh.

b. Gidi phdp hinh khoi.

Hinh dang cao, vuon thang khoi tang kién trac cii & dudi thap voi kiéu dang
hién dai, manh mé nhung cling khong kém phé‘m mém mai thé hién quy mo va
tam voc ciia cong trinh twong xtmg véi chién luoc phat trién cua dat nudc.

c. Giai phap mat dung.

Str dung, khai thac triét dé nét hién dai v&i cac cua kinh 16n, tuong ngoai
duoc hoan thién boi 16p da Granit den & cac mat bén, mat ding hinh thanh sy

xen k€ cac lam va da Granit den tao nén sy hoanh trang ctia chung cu cao cap.

1.3.4. Cac giai phap ki thuat khac:
a. Gidi phdp thong gié, chiéu sdng.

Khu vyc xung quanh cong trinh chi yéu 1a khu dan cu thap tang vi vay phai
tan dung tdi da viéc chiéu sang tu nhién va thong thoang tot. Pay 1a tiéu chi

hang dau khi thiét ké chiéu sang va thong gi6 cho cong trinh.

VU VAN CONG _ LOP :XD1301D 112



TRUONG DATHOC DAN LAP THUYET MINH BO AN TOT NGHIEP
HAI PHONG

-Chiéu sang.

Toan bd toa nha dugc chiéu sang bang anh sang ty nhién théng qua céc
ctra sO, ban céng & cac mit ciia cong trinh (c6 két cdu khoét 1dm dam bao hap
thu anh sang tot) va bang dién. Tai cac 16i di 1én xubng cau thang hanh lang va
nhat 13 ting hdm déu co 1ap ¢ thém dén chiéu sang.

-Thong gid.

Hé thong thong gi6 tu nhién bao gdm cac cira sd, ban cong. Ngoai ra con
sir dung hé thong thong gid nhan tao bang may diéu hoa, quat & cic tang theo
cac Gain lanh va vé khu xir Iy trung tam.

b. Gidi phdp cung cdp dién, nwdc, théng tin.

- Heé théng dién.

Str dung truc tiép tir hé théng dién thi xa, c6 bd sung hé théng dién du phong
dam bao cho tat ca trang thiét bi trong toa nha co thé hoat dong duogc trong tinh
huéng mang dién ludi bi cat dot xuat. Pién niang phai ddm bao cho hé thong
thang may, h¢ théng lanh hoat dong lién tuc.

May dién du phong 250 KVA duoc dit ¢ ting ngadm dé giam bét tiéng on va
rung dong dé khong anh huong téi sinh hoat.

Hé thdng dién chinh di trong cac hop k¥ thuat dit ngdm trong tuong va dam
bao an toan khong di qua cac khu vuc am uét, tao diéu kién dé dang khi sira
chita. O mdi tang déu co lap dit hé thdng an toan dién: Hé thdng ngat tu dong tir
1A dén 80A duoc bd tri theo tang, khu vuc.

-Hé thong medre.

* Cdp nude:

Chung cu sir dung nudc tir 2 ngudn: nudc ngudn va nudc may. Tt ca duoc
chtra trong bé nudc ngdm dit & ting ham. Sau d6 may bom s& dua nudc 1én bé
chtra dit & tAing ham. Sau d6 mdy bom s& dua nudc 1én bé chira dat trén mai tir

d6 phan phoi xudng cic tang theo cac duong ong dan nuée chinh.
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Céac dudng 6ng dung qua cac tang déu dugc boc trong hop ghen. Hé thong

cap nude do ngdm trong céac truong hop ki thuat. Cac dudng 6ng ctru hoa chinh
duge bd tri & mdi tang.

* Thoat nuoc.

Nudc mua tir mai s& duoc thoat theo cac 18 chdy va chay vao cac dng thoat
nuéc mua (@ = 140mm) di xudng dudi. Hé théng thoat nude thai bd tri duong
6ng riéng tap trung vé khu xtr 1y, bé tu hoai dit & tAing him sau d6 dua ra 6ng
thoat chung cua khu vuc.

-Hé thong théng tin.

Heé thdng cap dién thoai v6i 150 line cung cip dén cac can ho va cac phong
chtrc nang cua chung cu.

Hé thdng cap tivi bao gdm angten, bo phan kénh, khuyéch dai va cac dong
truc dan dén cac can ho cua cac don nguyén.

Hé théng loa dugc khuéch dai (100W) va dua dén cac tang, don nguyén

trong nha.

C. Giai phap phong chay, chita chay.
-H¢ théng bdo chay.

Thiét bi phat hién bao chay dugc bd tri & mdi tang, phong, noi cong cong.
Mang ludi bao chay c6 gan dong hd va dén bao chay. Khi phat hién dugc chay,
phong quan ly, bdo v¢ nhan tin hi¢u thi kiém soat, khéng ché hoa hoan cho cong
trinh.

-H¢ théng ciru hod.

Nudc duoc 1ay tir bé nude xudng, st dung may bom xing luu dong. Cac
dau phun nudc duoc lap dit & cac tang theo khoang cach 3 m mot cai. Hé théng
duong dng cung cip nudc chita chay 1a cac dng sit trang k&m, bén canh do6 can
bd tri cac phuong tién chita chay khac nhu binh ctru hoa kho tai cac tang.

Thang bo gdm 2 thang dam bao thoat nguoi khi co su ¢b chay nd. Ctra 16ng
thang bo thoat hiém dung loai ty sap nham ngan khéi x6ng vao. Long thang vai

két cdu BTCT day 300 mm c6 thoi gian chiu ltra thoa mén yéu cau chong chay
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(150°). Trong long thang bo tri dién chiéu sang tu dong, hé thong thong gid

dong luc cling duoc thiét ké dé hat gié ra khoi budng thang may chdng ngat.

d.. Gidi phap s dung vt li¢u.

Vit liéu xay dung can ¢6 cuong do cao, trong lugng nho va kha nang chéng
chay tbt.

Nha cao tang thuong cé tai trong 16n. Néu sir dung cac vat liéu cudng do cao
s& tao diéu kién giam tai cong trinh ké ca tai trong dimg va ngang (luc quan
tinh).

Vat liéu c6 tinh bién dang cao: Kha nang bién dang déo cao co thé bo sung
cho tinh ning chiu lyc thap.

Vit liéu c6 tinh lién khéi cao: C6 tac dung trong truong hop tai trong co tinh
chét 13p lai khong bi tach ro1 cac bo phan cong trinh

Vat liéu c6 gia thanh hop 1y.

Boi vi cac diéu kién trén nén ta st dung vat liéu BTCT hoic thép trong thiét
ké, xay dung két cdu nha cao tang.

1.4. So lwge cac giai phap két cau:
1.4.1. Phan thén nha:

Trong diéu kién hién nay dong dat thuong xdy ra ma ta chwa c6 thiét bi du
bao chinh x4c. Pién hinh 13 tran dong d4t manh nam 2003 tai Dién Bién - Lai
Chau gay chan dog manh, dé 1ai nhiéu vét nit bé mat. Vi vay ap dung vdi chung
crr cao cip HOANG CUONG PLAZA 1a cong trinh cao tang nam tryc tiép
trong khu c6 dong dat xay ra nén khi thiét ké ta phai tinh toan cong trinh chiu tac
dong cua dai dong dat cap 8. Hé két cau cta cong trinh ndy ta chon céc cdu kién
chiu luc sau.

+ Cong trinh gém céac tudng cimg bé tri lién két nhau tao thanh 18i chiu
luc & trung tAm cong trinh (khu cau thang) két hop voi hé thdng khung chiu luc
cho cong trinh.

+ Hé thdng 16i cing, vach thang may va thang bd duogc thiét ké co do

ctng 16n, chiu tai trong ngang cho cong trinh.
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+ San 1a hé cung trong mit phang ngang duogc lién két voi dam truyén luc

ngang cho cac tuong cimg va lién két cac tudng cimg voi nhau trén cling mot
cao do san.

Cong trinh dugc thiét ké theo két cu khung BTCT d6 toan khéi, chiéu cao
tang dién hinh 3,2m, nhip 16n nhat 1a 8,9m.

1.4.2. Phan mong:

Thong thuong phan moéng nha co ting chiu 1 luc nén 16n bén canh d6 véi tai
trong dic biét 1a dong dat két hop tao luc xa ngang rat 1on cho cong trinh vi thé
cac giai phap dé xuat cho phan mong gom:

+ Dung giai phap mong sau thong thuong: méng coc khoan nhdi, coc BTCT
duc san.

+ Dung giai phdp mong bé mong bing trén nén coc.

+ Dung tuong Barette két hop véi coc BTCT duc san hodc coc khoan nhdi &
phia bén trong.

Phuong an coc BTCT hoac coc khoan nhdi duoc can nhic lya chon tuy vao
tai trong cia cong trinh, phuong tién thi cong, chat lugng cua timg phuong an,
diéu kién dia chat thuy van timg khu vuc.

Céc giai phap mong ké hop (giai phap 2, 3) xét vé yéu td chiu luc 1a rat tdt

tuy nhién can can nhac dén yéu td kinh té, trang thiét bi va diéu kién thi cong.
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CHUONG 2: PHAN TiCH LUA CHON GIAI PHAP KET CAU
2.1. So bd giai phap két cau.

2.1.1. Hé két cAu san

Trong cong trinh hé san c6 anh hudng rat 16n téi sy lam viée khong gian
cta két cau. Viéc lua chon phuong an san hop 1y 1a diéu rt quan trong. Do vay,
can phai c6 sy phén tich ding dé lwa chon ra phuong an phu hop véi két ciu cia
céng trinh.

Ta xét cac phwong an san sau:

2.1.1.1. H¢ san swon

- CAu tao bao gém hé dam va ban san.

- Uu diém:

Tinh toan va thi cong don gian, dam bao kha nang chiu luc 6n dinh.

Puge s dung phd bién ¢ nudc ta voi trinh do thi cong lanh nghé, cac
phuong tién thi cong phong phu.

Chi phi thi cong vira phai, khong qué dat.

- Nhuoc diém:

Chiéu cao dam va do vong cua ban san 16n khi vuot khau d6 16n, dan dén
chiéu cao ting ctia cong trinh 16n, gay kho khan ddi véi cac cong trinh xdy dung
trong khu vuc han ché chiéu cao. (S& chi xay dung duoc it ting hon).

2.1.1.2. H¢ san 6 co

- C4u tao gébm hé dam vudng goc v6i nhau theo hai phuong, chia ban san
thanh cac 6 ban ké bén canh c6 nhip bé, theo yéu cau ciu tao khoang cach giita
cac dam khong qua 2m.

- Uu diém:

Tranh duoc c¢6 qua nhiéu cot bén trong nén tiét kiém dugc khong gian st
dung va co kién truc dep, thich hop véi cac cong trinh yéu cau tham my cao va
khong gian stir dung 16n nhu hoi truong, cau lac bo...

- Nhuege diém:

Khéng tiét kiém, thi cong phirc tap.

Khi mit bang san qua rong can phai bd tri thém cac dam chinh. Vi vay, nd
cling khong tranh duge nhimng han ché do chiéu cao dim chinh phai 16n dé giam
do vong.
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2.1.1.3. San khéng cé dam (khong cé mii cét)

- CAu tao gém cac ban ké truc tiép 1én cot.

- Uu diém:

Chiéu cao két ciu nho nén giam duoc chiéu cao cong trinh.

Dé b tri hé théng k¥ thuat di¢n, nudc..

Viéc thi cong phuong an nay nhanh hon so véi phuong 4n san dam boi
khong phai mét cong gia cong cdp pha va cdt thép dam, cbt thép dugc dit twong
d6i dinh hinh va don gian. viéc lap dung van khuon va cbp pha ciing don gian.

- Nhuweoe diém:

Trong phuong an nay cac cot khong duoc lién két v4i nhau dé tao thanh
khung do d6 d6 cting nho hon nhiéu so voi phuong an san dam, do vay kha nang
chiu lyc theo phuwong ngang ctia phuwong 4n nay kém hon phuong an san dam,
chinh vi vay tai trong ngang hau hét do vach chiu va tai trong dung do cot chiu.

San phai c6 chiéu day 16n dé dam bao kha niang chiu udn va chéng choc
thang do d6 dan dén ting khéi luong san.

Khi can vuot nhip 16n phai ting chiéu diy ban san 16n din dén hao phi vat
tu.

Cong nghé thi cong twong ddi mai dan dén gia thanh cao, bén canh d6 1a
cac phuong phap kiém tra phirc tap.

2.1.1.4. San veng lie triwée (san khéng dim)

- Uu diém:

Ngoai cac dic diém chung ctia phuong an san khong dam thi phuong an
san khong dam ung luc trude s€ khéc phuc dugc mot s6 nhuge diém cua phuong
an san khong dam:

Giam chiéu day san khién giam dugc khoi luong san dan toi giam tai trong
ngang tac dung vao cong trinh ciing nhu giam tai trong dung truyén xudng
mong.

Tang do cung cla san 1én, khién cho thoa min vé yéu cau st dung binh
thuong.

So dd chiu lyc tré nén tdi wu hon do cdt thép tng luc trude duge dat phu
hop véi biéu dd6 momen do tai trong giy ra, khién cho tiét kiém dugc cot thép.

- Nhuwoc diém:

Tuy khic phuc dugc cac uu diém cia san khong dam thong thudng nhung
lai xuat hién mot s6 kho khin cho viéc chon lya phuong an nay nhu sau:
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Thiét bi thi cong phirc tap hon, yéu cau viéc ché tao va dat cot thép phai

chinh x4c do d6 yéu cau tay nghé thi céng phai cao hon, tuy nhién, v6i xu thé
hién dai hoa hién nay thi diéu nay sé& 1 yéu cau tat yéu.

Gi4 thanh thiét bj con cao, cac thiét bi con hiém do trong nudc chua san
xuét duoc.

2.1.2. Hé két cdu chiu lwc chinh

2.1.2.1. Phin thin nha

a: H¢ két ciu khung chiu luc

- Hé khung thong thuong bao gém cac ddm ngang ndi véi cac cdt doc thang
dung bang cac nat cing. Khung ¢ thé bao gom ca tuong trong va tudng ngoai
ctia nha. Két cau nay chiu tai trong ngang kém, tinh lién tuc ctia khung cimg phu
thudc vao do bén va do cung cua céac lién két nat khi chiu udn, cac lién két nay
khong dugc phép c6 bién dang goc. Kha ning chiu lyc cua khung phu thudc rat
nhiéu vao kha ning chiu lyc cta timng dam va timg cot.

- Viéc thiét ké tinh toan so d6 nay ching ta di c6 nhiéu kinh nghiém, viéc
thi cong ciing twong ddi thuan tién do da thi cong nhiéu cong trinh, vat liéu va
cong nghé dé kiém nén chic chin dam bao tinh chinh xac va chét luong cia
cong trinh.

- Hé két céu nay rat thich hop véi nhiing cong trinh doi hoi su linh hoat
trong cong ning mit bang, nhat 1a nhitng cong trinh nhu khach san. Nhung c6
nhugc diém 13 két cdu dam san thudong day nén khong chiéu cao céc ting nha
thuong phai 16n.

- So @6 thuan khung c6 nut cimg bétong cbt thép thuong ap dung cho dudi
20 tang véi thiét ké khang chan cap < 7, 15 tang v6i khang chén céap 8, 10 ting
v6i khang chén cap 9.

Néu can clr vao so d6 1am viéc thi két cAu nhf cao tang c6 thé phan loai nhu

sau.

Cac hé két cAu co ban: Két cau khung, két cau tudng chiu luc, két cau 16i
ctng va két cau dng.

b :H¢ két cdu khung — 15i

- Pay 1a két cdu phat trién thém tir két ciu khung dudi dang t6 hop giira két
cau khung va 15i cimg. Ldi cimg 1am bang béténg cbt thép. Ching c6 thé dang
18i kin hodc vach hd thuong bé tri tai khu vuc thang may va thang bo. Hé thong

khung bd tri & cac khu vue con lai. Hai hé théng khung va 161 duoc lién két voi
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nhau qua hé thong san. Trong trudng hop nay hé san lién khdi c6 y nghia rat 16n.

Thuong trong hé théng két cau nay hé thdng 18i vach dong vai trd chil yéu chiu
tai trong ngang, hé khung chi yéu chiu tai trong dung. Su phan chia rd chuc
nang ndy tao diéu kién dé t6i vu hod cac cu kién, giam bot kich thudc cot dam,
dap ung yéu cau kién tric. Trong thuc té hé két ciu khung-giang to ra 1a hé két
céu toi wu cho nhiéu loai cong trinh cao tang. Loai két cau nay sir dung hiéu qua
cho céc ngdi nha dén 40 tang.

- Tai trong ngang cua cong trinh do cd h¢ khung va 161 cung chiu, thong
thuong do hinh dang va cau tao nén 16i c6 d6 cing 16n nén ciing tré thanh nhan
t6 chiu lyc ngang 16n trong cong trinh nha cao tang. Hién nay ching ta d3 lam
nhiéu cong trinh c6 hé¢ két cAu nay nhu tai cac khu do6 thi méi Lang — Hoa Lac,
Pinh Cong, Linh Pam, Pén Lir... Do vay kha ning thiét ké, thi cong 1a chéc
chan dam bao.

c: Hé két ciu khung, vich, 16i két hop

Hé két cdu nay 1a su phat trién cua hé két cau khung - 16i, khi luc nay
tuong cua cong trinh & dang vach cing.

Hé két cau nay 1a su két hop nhitng wu diém va ca nhuoc diém cua
phuong ngang va thing ding ctia cong trinh. Nhét 1a do cimg chéng udn va
chéng xo0dn cua ca cong trinh voi tai trong gié. Rét thich hop véi nhiing cong
trinh cao trén 40m. Tuy nhién hé két cu nay doi héi thi cong phuc tap hon, tén
nhiéu vat liéu, mat bang bé tri khong linh hoat.

2.1.2.2. Phdn ngim

- Cong trinh bao gébm 1 tang: ting ham voi ¢t san -2.4m so véi cdt + 0.0
(dudi cdt ty nhién 1a -0.8m).

- Két cdu tuong ting him : véi diéu kién dia chit cong trinh co 16p dat yéu
tuong dbi day, muc nudc ngam khéng cao(7.5m), chiéu sau dao khong 1on
(3.2m), mit bang thi cong chat hep (khoang 1000 m?) s& kho tién hanh cong viéc
thi céng ting ham theo dang bottom - up v6i mai taluy, hay st dung dong cir

thép thi s& rat ton kém va kho kha thi. Mit khac xung quanh cong trinh c6
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duong va khu dan cu nén néu thi cong theo bién phap mai taluy hay chong cir s&

kho kha thi. Vi vay hop 1y hon ca 1a str dung bién phap tudng trong dat két hop
lam tudng cho tang ham va tudng ngin dit, vira dam bao tinh chat luong, 6n
dinh va an toan. Tuy nhién bién phap nay kha ton kém, doi hoi cong nghé thi
cong chuyén dung, giam st chat luong cao.

- Két cAu san tﬁng ham: nhu d3 lya chon & trén, san tﬁng ham duoc dung la
hé két cau san sudn, két hop véi hé khung — 15i chiu luc. San ting ham dugc thi
cong trén hé thong dai va giang coc, chiéu day san 16n, doi hoi phai duoc xtr 1y
chdng tham triét dé

KET LUAN

- Qua phan tich cac dac diém trén, xem xét cac dat diém vé két cau cua
cong trinh: nhip cot ctia cong trinh khong qué 16n, cong trinh khong nam trong
khu vuc han ché vé chiéu cao, can nhac vé yéu to kinh té dong thoi dé don gian
cho viéc thi cong nén ta chon phuong an san suon st dung cho cong trinh.

- Do cong trinh khong 16n, khong phire tap va dic biét duoc thiét ké khong
phai chiu tai trong ngang 16n, nén dé thuan loi trong tinh toan va thi cong ta
chon phuong 4n két ciu than nha 1a khung — 16i két hop dé 1am hé két cau chinh

cho toan céng trinh.

- Cong trinh chi c6 10 téng, cao dudi 40m, chiéu cao téng dién hinh 1a 3.2
m, khong phai chiu tai trong dic biét nhu gio, dong dat. Bé phu hop véi dién
tich miat bang thi cong a kha ning cung tng vat liéu trén thi truong, ta sir dung

mong coc dai thap, véi phuong phap coc ép.

2.1.3. Kich thuéc so b tiét dién cac cau kién chinh:

2.1.3.1 Xdc dinh bé day bdn.
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MAT BANG KET CAU SAN

Ddi véi san suon BTCT kich thuée tiét dién cac bd phan phu thudc vao nhip

va tai trong tac dung. Chiéu day ban c6 thé xac dinh theo cong thirc sau:

h =2y >h

m

m: hé s6 phu thudc vao lién két ctia ban.

m = 35+ 45 : ban hé 4 canh .

min

m = 30 + 35 : ban lam viéc 1 phuong

D: hé s phu thudc vao tai trong tdc dung Ién ban: 0,8 + 1,4.

Tén Kich SO Kich )
. Tén San SO luong
san thudc(m) luong thude(m)
Sl 7.65x4.15 4 S8 5.2x1.5 4
S2 5.2x4.7 4 S9 3.7x1.8 4
S3 5.2x3.7 4 S10 1.8x1.7 4
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S4 5.2x3.7 4 S11 2.7x2.5 4
S5 5.2x3.7 4 S12 1.5x2.5 4
S6 5.2x3.1 2 S13 3.2x2.2 4
S7 5.2x1.5 4 S14 2.2x2.0 4
S15 2.9x2.7 2
Xét voi 6 san c6 kich thude 16n nhat: 7.65 x 4.15 (m).

|, 7.65
=2=""-184<2 an 13 ban hé
|, 415 — Ban 1a ban hé 4 canh.
(dya theo sach:SAN SUON BE TONG TOAN KHOI)

D, 10
=

h = ="-415=9,2(cm)>h__ =6(cm
b m 45 ( ) min ( )

Chon hy, = 12 ¢cm cho toan b san dé dam bao vé mat két cau.

2.1.3.2 Chon so bé tiét dién dam
1
Chiéu cao tiét dién dam: h= E Ly
Lg: Nhip dam.
mq : hé s phu thudc vao loai dam.
mg = (1/8 + 1/12) : dm chinh.(D1;D2; D3;D4;D8)
mg = (1/12 + 1/20) : ddm
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phu.(D5;D6;D7,D9;D10;D11;D12;D13)

(dua theo sach:SAN SUGN BE TONG TOAN KHOI)

MAT BANG BO TRi VACH DAM TANG 3-10
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Tinh toan ta chon dugc so bo tiét dién dam nhu trén.

Tén cau kién

Kich thwée
(mm)

S6
lwong

Dam D1

6950x300x700

6

DAm D2

4300x300x700

12

Dam D3

5400x300x500

12

DamD4

5400x300x500

16

Dam D5

5400x200x300

Dam D6

2850x200x300

DamD7

3100x200x300

Dam D8

4800x300x500

Dam D9

6000x300x500

Dam D10

7500x300x500

A || WS>

Dam D11

1900x200x300

Dam D12

2200x200x300

N

Dam D13

1600x200x300
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2.1.3.3Chon tiét dién cét.

MAT BANG BO TRi VACH CUNG COT HAM-10
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MAT BANG KET CAU COT VACH

Dién tich tiét dién ngang cua cot so bd chon theo cong thurc:
N
F.=@2+15—
cot Rb

Ry : Cuong do chiu nén cua bé tong.
Chon bétong B30 c6 Ry = 17MPa.
N: Tai trong tac dung Ién cOt. So bd vi nha c6 san day 12cm ta chon tinh tai
va hoat tai 1a q = 1 T/m’,
N =n X N;.

n: sb ting: n = 10 tang.

N: tai trong tac dung 1én cot & 1 tang.
Véi cot Cq ¢0 dién tich chiu tai la:

Si=4x(3+3,1)+27x3,1=32,77m

— N; =S, xq=32,77T.
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32,77
ién tich cot: 15.—— =0,32m’
— Dién tich cot: 170

Chon tiét dién cot 1 1a: 600 x 600mm.
Kiém tra cot theo diéu kién d6 manh.

A=2< 4, =31
b
Lo=0,7 X H:=0,7%x3,9=2,73 (m).
2,73 .
= A=—+-=4,55<31= Tho4 man diéu kién 46 manh.

Do ¢6t C; chiu tai trong 16n nhat, va tinh toan tuong tu ta chon so bg tiét
dién cot C2 1a 500x500. Do cang lén cao luc doc trong cOt cang giam do vay
theo chiéu cao cot cong trinh ta giam tiét dién phu hop nhung khong nén giam
qua nhanh nhu vdy 1am xuat hién momen phu tap trung tai vi tri d6. Vay ta nén
chon tiét dién nhu sau:

Cot Cl:

- Tur tang ham dén tang 5: 600 x 600.

- Tu tang 6 dén tang 10: 500 x 550.

Cot C2:

- Tur tang ham dén tang 5: 500 x 500.

- Tu ting 6 dén tang 10: 450 x450.

2.2. Tinh toan tai trong:
2.2.1. Xdc dinh tinh tdi:

Chiéu day san 12cm.

Chon vat liéu san:

Bétong cap do bén B25, R, = 14.5 MPa; R, = 1.05 MPa.
C6t thép nhom All: R = 280 MPa.
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a 7 <
a . a
il 49 a 4,
b
a 4,
/
A /
<
<

Gach day 10mm, P =2 T/m2
Vira 16t 10mm, P = 1.8 T/m2
BT chéng thim day 30mm,
P=22T/m2

BTCT 120mm

P=2.5T/m2
Vira trat 10mm, P =1.8 T/m2

MAT CAT CAC LOP SAN

2.2.1.1. Xdc dinh tinh tdi san:
a) Tinh tai san:
gs= g X h xy (kg/m®).
n: Hé s6 vuot tai xac dinh theo tiéu chuan 356-2005.
h: Ciéu day san.

v: Trong luong riéng VL san: y = 2,5T/m".
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Tén Cac 16 Gtc N Gtt
CK op (Kg/m?) (kg/m?)
Gach lat 1,5cm
(v = 2T/m3). 30 1,1 33
Vira lat 2 cm
(v = 1,8T/m3). 60 1,3 78
San | San BTCT 12cm
(y= 2,5T/m3). 300 1,1 330
Vita trat tran 1,5cm
(y= 1,8T/m3). 21 1,3 35
Tong 476
Hai 16p gach 1at me
2cm/16p (y = 12 1,1 79
1,8T/md).
Vira trat 2 cm
(v = 1,8T/m3). 36 1,3 47
BT chong nong
10cm 80 1,3 104
Mai (y = 0,8T/m°).
BT chéng tham 4cm
(y= 2,5T/m3). 100 1,1 110
BT san 12 cm
(v = 2’5T/m3). 300 1,1 330
Vira trat 1,5cm
(y= 1,8T/m3). 21 17’1 35
Tong 705

Bang2.1:BANG TiNH TINH TAI SAN
b. Tinh tai twong ngan.
9" = n.h.b.(y = 1,8T/m°). (kg/m).
n: hé s6 vuot tai xay dung theo tiéu chuan 2737-1995.
h: chiéu cao tudng.
b: Bé rong 16p céu tao.

v : Trong luong riéng cua vat liéu tuong.
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Tinh N
A Y h . Tong
Ten CK Cac lop 2 n toan
(T/m%) | (m) (kg/m)
(kg/m)
Gach 110 mm 1,8 2,7 1,1 588
Tuong
Vira trat 777
110 1,8 2,7 1,3 189
1,5cm/1 mat
Gach 220 mm 1,8 2,7 1,1 1176
Tuong
Vira trat 1365
220 1,8 2,7 1,3 189
1,5cm/1 mat

Bang 2.2:BANG TINH TINH TAI TUONG NGAN

Khéi luong tudng co ctra (lay = 80% khoi luong tuong khong cira).
- Tuodng 110: 0,8 x 777 = 621,6 (kg/m).

- Tuong 220: 0,8 x 1365 = 1092 (kg/m).

Cira kinh 14y khdi lugng tiéu chuan: 40kg/m”.

Vay khdi lugng tinh toan: 1,1 x 40 = 44 (kg/m2)
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*) Twong bao mdai cao 1,5m, day 110mm.

- Trong Iuwong gach: 1800 x 1,5x 0,11 x 1,1 = 326,7(kg/m).

- Trong lugng vira trat 1,5cm/1 mat.

1800 x 2x0,015x 1,5x 1,3 =105,3 (kg/m).

Tai trong tinh toan cia tuong bao 1a:326,7 + 105,3 = 432 (kg/m).

¢) Tinh tdi cdu thang.

So bd chon ban thang day 12cm. Ta chon chiéu cao bac thang 1a 178mm,
rong bac thang 250mm.

Dién tich mit cat bac thang la:

~0,178x0,25

S =0,022

Chiéu day quy d6i cua bac gach la:
S

h=
|/0,178% +0, 252

=0,072(m)

Tai trong tiéu chuan phan bd déu theo chiéu dai ban:
Q= 8.h =1800 x 0,072 = 129,6 (kg/m°).
*) Tinh tdi cau thang:

Chiéu Y Tinh toan
Cac lop . n

day (m) | (T/m°) (kg/m)

Lép gach
P g_' 001 | 2000 | 1,1 22
Gramic
Lop vira 16t 0,02 1800 1,2 43,2
Lép gach xay 0,072 | 1800 | 1,1 142,6
Ban BTCT 0,12 2500 | 11 330
Vira trat 0,015 1800 1,2 32,4
Tay vin
o , 1,1 55
(9 = 50kg/cm”)
Tong 625.2

Bang2.3:BANG TINH TINH TAI CAU THANG

VU VAN CONG _ LOP :XD1301D 130



TRUONG DAIHOC DAN LAP
HAI PHONG

THUYET MINH BO AN TOT NGHIEP

*) Tinh tdi chiéu nghi:

Chiéu Y Tinh toan
Cac 16p \ .|
day (m) | (T/m>) (kg/m)
Lo6p gach Gramic 0,01 2000 1,1 22
Vira 16t 0,02 1800 1,2 43,2
Ban BTCT 0,12 2500 1,1 330
Vira trat 0,15 1800 1,2 32,4
Tay vin
o , 1,1 55
(i = 50kg/cm?)
Tong 482.6

Bang2.4:BANG TiNH TINH TAI CHIEU NGHI

d) Cdc tdi trong khac.

*) Tai trong do bé nuwoc mdi.

Tudng bé bang BTCT day 0,12m, kich thudc bé:

aXxbxh=8,9x10x2 (m).

Chiéu cao tinh toan ctia tuong bé tudng bé 1a:

h"=2-0,4=1,6(m).

Qenanh bé = 2500 X 0,12 x 1,6 x 1,1 = 528 (kg/m).

- Tong tai trong tudng bé 1a:

528 X (2 X 8,9 + 10) = 14678 (k).

(chi tinh cho 3 mdt, mat con lai tinh cho tudng phong k¥ thut thang may)

- Tai trong nudc:

1000 x 8,9x 10 x 2 = 178000(kg).
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2.2.2. Xac dinh hoat tdi:
Hoat tai phan bd déu trén san, cau thang duoc 1ay theo bang TCVN 2737-1995.

GT tiéu , | HT tinh
A .| Hésb ,
Tén chuan toan
. | vuot tai )

(kg/m°) (kg/m?)
Hanh lang, cau thang 300 1,2 360
Phong ngu 150 1,3 195
Phong v¢ sinh 150 1,3 195
Ban cong 400 1,2 480
Mai ¢6 str dung 400 1,3 520
Phong khéch 150 1,2 180
Bép 150 1,2 180
Ctra hang, dich vu nha hang 400 1,2 480
Mai khong str dung 75 1,3 97,5

Bang2.5:BANG TINH HOAT TAI TREN SAN,CAU THANG

2.2.3.Tdi trong gio:

Vi cong trinh cao x4p xi 40m nén ta chi xét tdi tic dung cua gi6 tinh.

Cong trinh dat tai thi xa Di¢n Bién thudc vung gio IA, dang dia hinh B la
dang dia hinh tuong ddi trong trai, c6 mot so vat can cao khong qua 10m. Tra
bang ta c6 gia tri ap luc gi6: wo = 55 (kg/m?).

Ap lyc gi6 tinh toan voi phuong vudng goc véi bé mit cong trinh tac
dung 1én 1m” bé mat thang dung xac dinh theo cong thic:
Wi = wp X n X k x ¢ (kg/m?).

Trong do:

Wo: Gia tri ap luc gi6 1dy theo ban dd phan ving gio: wo = 55 (kg/m?).
n: Hé sd tin cay ké dén thoi gian st dung cta cong trinh: n = 1,2.

k: Hé s6 ké dén su thay doi ap luc gio6 theo do cao va dang dia hinh.
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c: Hé s6 khi dong.
c =+0,8: Mat don gio; ¢ = -0,6: Mat khuét gio.

Két qua tinh toan tai trong gi6 thé hién & bang sau:

7 WiDﬁy WiHut

Tong | am o)k (kgim?) (kgim?)

Ham -3,2 0 0 0
1 0 0 0 0
2 3,9 0.84 44.352 -33.264
3 7,8 0.95 50.16 -37.62
4 11,0 1.02 53.856 -40.392
5 14,2 1.07 56.496 -42.372
6 17,4 1.10 58.08 -43.56
7 20,6 114 60.192 -45.144
8 23,8 1.16 61.248 -45.936
9 27,0 1.19 62.832 -47.124
10 30,2 1.22 64.416 -48.312
11 33,4 1.24 65.472 -49.104
12 38,1 1.27 67.056 -50.292

Bang2.7:BANG TINH TOAN TAI TRONG GIO

2.3 . Tinh toan ngi lwe cho cong trinh:

2.3.1.Co s6 tinh toan:

Hién nay trén thé gidi c6 ba truong phai tinh toan hé chiu lyc nha nhiéu
tang thé hién theo ba mo hinh nhu sau:

M@ hinh lién tuc thuan tiy:

Giai truc tiép phuong trinh vi phan bac cao, chu yéu 1a dua vao 1y thuyét
vo, xem toan bd hé chiu lyc 1a hé chiu luc siéu tinh. Khi giai quyét theo m6 hinh
nay, khong thé giai quyét duoc hé co nhiéu an. D6 chinh 14 giéi han cia mo hinh
nay. Tuy nhi€n, m6 hinh nay chinh la cha d¢ cua cac phuong phap tinh toan hién

nay.
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Mo hinh roi rac:

(Phwong phép phan tir hiru han) Roi rac hoa toan bd hé chiu lyc cta nha
nhiéu tang, tai nhimg lién két xac 1ap nhing diéu kién twong thich vé luc va
chuyén vi. Khi stt dung mé hinh nay cing véi su trg gitp ciia may tinh co thé
giai quyét duoc tat ca cac bai toan. Hién nay ta c6 cac phan mém trg giup cho
viée giai quyét cac bai toan két cau nhu STAAD, Feap, Etabs, FBTW, SAP...

Mo hinh Roi rac - Lién tuc:

Tung h¢ chiu luc dugc xem 1a ro1 rac, nhung cac hé¢ chiu luc nay s€ lién két
lai v6i nhau thong qua cac lién két truot (18 ctra, mach lap ghép...) xem 1a phan
b lién tuc theo chiéu cao. Khi giai quyét bai toan nay ta thudng chuyén hé
phuong trinh vi phan thanh hé phuong trinh tuyén tinh bang phuong phap sai
phan. Tu do6 giai cac ma tran va tim noi lyec.

Gioi thiéu vé phuong phap phan tir hiru han (PPPTHH): Trong phuong
phap phén ttr hiru han vat thé thue lién tuc duogc thay thé bﬁng mot sb hitu han
cac phan tir roi rac c6 hinh dang don gian, ¢ kich thudc cang nho cang tot
nhung hitu han, ching duogc ndi véi nhau béng mot s6 diém quy dinh duoc goi
1a nut. Cac vt thé nay van duogc gilt nguyén 1a cac vat thé lién tuc trong pham vi
cia mdi phan tir, nhung c¢6 hinh dang don gian va kich thudc bé nén cho phép
nghién ctru dé dang hon dya trén co s& quy ludt vé su phan bd chuyén vi va noi
luc (chang han cac quan hé dugc xac 1ap trong 1y thuyét dan hoi). Cac dic trung
co ban cua moi phﬁn tor dugc xac dinh va mé ta dudi dang cac ma tran dg cung
(hoic ma tran d6 mém) cua phan tr. Cac ma trin ndy dugc dung dé ghép cac
phan tir lai thanh mot mo hinh rdi rac héa cia két cau thyc ciing dudi dang mot
ma tran d6 cimg (hodc ma tran d6 mém) cua ca két ciu. Cac tac dong ngoai gay
ra noi1 luc va chuyén vi cta két cau duoc quy ddi vé cac thanh cac ung luc tai
cac nit va dugc mo ta trong ma tran tai trong nut twong dwong. Cac an sb can
tim 1a cac chuyén vi nut (hodc ndi luc) tai cac diém nat duoc xac dinh trong ma

tran chuyén vi nit (hodc ma tran ndi lyc nat). Cac ma tran d§ ciing, ma tran tai
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trong nut va ma tran chuyén vi nat dugc lién h¢ véi nhau trong phuong trinh can

bang theo quy luat tuyén tinh hay phi tuyén tiy theo tng xir that cua két cau.
Sau khi giai hé phuong trinh tim dugc cac an sd, ngudi ta c6 thé tiép tuc xéac
dinh duogc cac truong tng suit, bién dang cta két cau theo cac quy luat da duogc
nghién curu trong co hoc.

Sau day 1a thuat toan tong quat ciia phuong phap PTHH

+ Roi rac hoa két ciu thyc thanh thanh mét ludi cac phan tir chon trude cho
pht hop vé6i hinh dang hinh hoc ctia két cdu va yéu cau chinh xac ciia bai toan.

+ Xac dinh cdc ma trin co ban cho timg phan tir (ma tran d6 cing, ma tran
tai trong nut, ma tran chuyén vi nut...) theo truc toa do ri€ng cua phﬁn tur.

+ Ghép cac ma tran co ban cung loai thanh ma tran két cu theo truc toa do
chung cua ca két cau.

+ Dua vao diéu kién bién va ma tran do cung cua két cau dé khu dang suy
bién cia no.

+ Giai h¢ phuong trinh dé x4c dinh ma tran chuyén vi ntt ca két cau.

Tu chuyén vi nat tim dugc, xac dinh noi luc cho tung phﬁn tur.

+ V& biéu do ndi luc cho két cu.

Thuat toan tong quat trén duoc sir dung cho hau hét cic bai toan phan tich két
c4u: phan tich tinh, phan tich dong va tinh toan 6n dinh két cau.

Trong nhiing nim gan day, ciing v4i su phét trién cia may tinh, ta co rat
nhiéu chuong trinh tinh toan khac nhau, v&i cac quan niém tinh toan va so do
tinh khac nhau. Trong ndi dung ciia Luan 4n tot nghiép ndy em chon mé hinh
thir hai (M6 hinh roi rac) véi su trg gitip ciia phan mém SAP2000 va ETABS dé
xac dinh ndi luc cua hé két cau.

Cdc gid thiét khi tinh todn nha nhiéu ting dwoc siv dung trong SAP2000
va ETABS 9.7:

San la tuyét d6i cung trong mit phang cua né va lién két khép véi cac phan

tr khung hay vach ctng ¢ cao trinh san. Khong ké bién dang cong (ngoai mat
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phang san) lén cac phan tir. B6 qua sy anh hudéng d cing udn cua san tang nay

dén cac san ting ké bén.

Moi thanh phan hé chiu lyc trén ting tdng déu c6 chuyén vi ngang nhu
nhau.

Cac cot (vach cimg) déu duge ngam ¢ chan cot (chan vach cing).

Khi tai trong ngang tac dung thi tai trong tac dung ndy sé truyén vao cong
trinh dudi dang luc phan b trén san va tir d6 truyén sang vach.

Bién dang doc truc cua san, cuia dam xem nhu 1a khong dang ké.

Quan niém ciia phian mém cho tirng céu ki¢n lam viéc diing vdi gia thuyét:

Khi sir dung cac phan mém PTHH, SAP2000, ETABS. Can chu y dén quan
niém ting ciu kién ctia phan mém dé cau kién lam viéc ding v6i quan niém
thuc khi dua vao mo hinh.

Quan niém thanh: khi kich thuéc 2 phuong nho hon rat nhiéu so véi
phuong con lai.

Quan niém tAdm, ban, vach: khi kich thuge 2 phuong 16n hon rat nhiéu so
v6i1 phuong con lai.

Quan niém solid: khi 3 phuong c6 kich thuéc gan nhu nhau, va c6 kich
thude so voi cac phan tir khac

Quan niém diém: khi 3 phuong c6 kich thudc gan nhu nhau, va c¢6 kich
thudc rat bé.

Khi ta chia cing min céc cau kién thi két qua s& cang chinh xac. Do phan tix
hiru han truyén luc nhau qua cac diém lién két cua cac phﬁn tir v6i nhau.

Néu ta chia cdc cau kién ra nhung khéng ding véi quan niém cia phan
meém thi cdc cau kién d6 sé c6 do cung tang dot ngot va lam viéc sai voi churc
nang ciia chiing trong quan niém tinh tir dé dan dén cdc két quad tinh cia ca hé
két cdu sé thay doi.

Trinh tw gidi quyét bai todn bang phian mém SAP2000 va ETABS 9.7

Duyng mé hinh khéng gian cho két ciu.
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Xac dinh tit ca cidc nhom dic trung vat li¢u, kich thudc hinh hoc cta cac

cau kién.

X4ac dinh tai trong tac dung:

Tdi ngang: Chuyén thanh luc phan bd trén mét vudng dit ¢ cac cao trinh
mai san.

Tai dung: TAt ca cac tinh tai, hoat tai san dugc dit 1én cac san. Doi véi cac
tai khung c6 dang luc tap trung can chuyén ddi vé cac cip moment va luc tip
trung tai cac nut co lién quan.

Qui céc tai trong tir hd nude, cau thang bo, thang may vé luc tap trung 1én
dam va cot.

Chay chuong trinh SAP2000 va ETABS 9.7

So sanh va xuét két qua.

Tinh thép bang phan mém EXCEL

Giai bang tay vai phan tir dé so sanh va it ra két qua hop 1y nhat.
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2.3.2.T6 hop néi luc:

- T6 hop ndi luc 13 tim ra ndi luc nguy hiém nhét trén mot s6 tiét dién dudi
tac dung ctia nhiéu loai tai trong. Dé don gian, trong ndi dung dd an ta chi t6 hop
noi luc.

Tur cac bang noi luc dam va cot duge xuat ra tir Etabs 9.7 ta tién hanh t6
hop ndi luc cho cot va dam.

+ V6i dam : ta tién hanh t6 hop noi luc cho 3 tiét dién( hai tiét dién dau dau
dam va mot tiét dién gitra dam).

+V6i cot : ta tién hanh to hop noi luc cho 2 tiét dién ( mot tiét dién chan cot
va mot tiét dién dinh cot).

C6 2 loai t6 hop : 16 hop co ban Va t6 hop ddc biét. O day ta chi xét dén to
hop co ban. T6 hop phan thanh 2 loai t6 hop :

- Tb hop co ban 1
- T6 hop co ban 2

T hop co ban 1 bao gém : Noi luc do tinh tai cong vo1 ndi luc do mot loai
hoat tai gay ra.

T hop co ban 2 bao gdom :

- NOoi luc do tinh tai cong vé ndi luc do céc loai hoat tai gay ra, trong d6 noi
Irc do hoat tai duwoc nhan véi hé sb t6 hop, 1y bang 0,9.
e Noi Ire cin to hop
- Pbi voi cot. Co 3 cap ndi luc :
Cap 1 : Mmax, N
Cap 2 : Mpin, Ny
Cap 3 : Nimaxs My
- Déi voi dam
C6 cac loai ndi lyc:( Mmax); (Mmin); (Qmaxs Nuwr); ( Nimax; Qu)
Néu quy dinh ring Mpa 12 moémen duong ( cing thd dudi ciia dam) 1on

nhat, Mpin 14 momen 4m ( ciang thd trén cua dam) bé nhat, thi & dau dam thuong

cho Mpin V& Qpax, O gitta dam cho My, Tuy nhién can chu y rang, véi cac dam
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cO nhip ngan, tinh tai bé thi tri sO My s€ xuat hién ¢ dau dam so tac dung cua

tai trong gid. Hai to hop cudi (Qmax; New); ( Nimax; Que) dung dé tinh cuong do trén
tiét dién nghiéng co ké dén anh hudéng cua lyc doc. Luc doc nén trong dam
khung thuong bé va co loi, vi vay chi tinh lyc doc trong truong hop khung co
dam xién hodc dam co tng luc trudc. Trudng hop luc doc kéo s& gay nguy hiém
cho bai toan tinh c6t ngang, nhung néu luc kéo bé, (Nma< Rybh) c6 thé bo qua

anh huong cua luc doc.

( Duwéi ddy la bang t6 hop néi luc cho dam, cét khung truc H)
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CHUONG 3: TINH TOAN COT THEP CHO SAN TANG MAI

Mat bang ket cau ciia dam san tang mai

5400 5400 5400 5400 5400 5400 5400 5400

3.1.S6 liéu tinh toan:

3.1.1.Vat li¢u:

Chiéu day san:gém 2 loai 12cm va 15cm( theo so bo kich thude tiét dién )

Vit lidu: bétong cap do bén B25 . Ry = 14.5 MPa; R¢ = 1.05 Mpa
Nhom c6t thép nhom A @ R, = 225 Mpa

Nhom cbt thép AIl : R. = 280 Mpa

3.1.2.Nguyén ly tinh toan cac 0 san:

Xét lién két giira ban va dam: néu E—d > 3( theo cudén:SAN SUON BE

b

TONG TOAN KHOI ) thi ban ngam vao dam. O day h,=120mm va 150 mm; hq

= 600mm va 500mm (d6i v6i dam chinh) va h =

400mm(ddi véi dam phu) nén hd/hb trong moi trudng hop déu>3.Do d6 cac

ban déu lién két ngam vao dam.
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va moment gdi. Tl cac gia tri moment d6 ta tinh thép.
Péi véi ban 1am viéc 1 phuong (ban loai dam) thi cat 1 dai ban rong 1m ra dé
tim moment gdi, moment nhip. Tir cac gia tri moment d6 ta tinh thép.

3.1.3. Tinh toan bdn san ké 4 canh:

Nguyén tic phan loai 6 san: Néul, / |, < 2: ban lam viéc 2 phuong

Néu 1,/ I, > 2: ban 1am viéc 1 phuong.

SO PO TINH CUA O SAN

Dbi v6i ban 1am viée 2 phuong thi tra cic hé s6 dé tim gia tri moment nhip

- Ban san dugc tinh theo so d6 dan héi bang cach tra bang. O day cac ban

ké 4 canh déu tinh theo so d6 ban ngam 4 canh ( do hg/h, >3).

Cac ky hiéu:
Tinhtai :g
Hoattai :p
Canhdai : L,

Canh ngan : L,
Moment & nhip:
Phuong ngan: M; = Mgy xP
Phuong dai : M;, = mg,xP

Moment & goi:

Phuong ngan: M, = - kg, x P
PhlIOTlg dai : M|| = - kgz x P
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vol1 P = (g+p) x L X L2.
Cac hé sb mg; , Mgy, Koy, ko, duoc tra bang theo so dd 9, phu thude vao ti

Sé) L2 / L1.

3.1.4. Tinh todn bdn san lam viéc 1 phwong:

A4
L

O ban san duoc tinh theo loai ban dAm khi o = L, / Ly > 2. Tinh theo tung 0

riéng biét chiu tai trong toan phan theo so do dan hoi. Cat 1 dai bé rong 1m
theo phuong ngan dé tinh noi lyc theo so d6 dam lién két & 2 dau. Trong d6
an, ti 1& hy / hy>3 nén tinh theo so dd 2 dau ngam.

Tai trong toan phan:

q=g+p
2
Moment ¢ nhip: M; = oLy
24
2
Moment ¢ dau ngam: M, = - q:;

3.2. Tinh toan c6t thép cho tirng ban san:
Do trong ban san tAng mai, tat ca cac 6 san déu co ty sd canh dai/ canh ngan =
/1, déu nho hon 2. Nén ta tinh toan cac 6 san ctia ting méi theo ban lam viéc 2
phuong 4 canh ngam.

- Bé tbng B25 = R, = 14.5 MP
- C6t thép san AI= R, = 225 MPa

- Tinh ban nhu cAu kién chiu udn, tiét dién bxh = 100x12cm
-Chona,=2cm > h,=12-2=10cm
- Cong thire tinh:( 14y tir cudn :SAN SUON BE TONG TOAN KHOI)
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- M
R, xbxhg
=>q =1-J1-2A
a.R bh,
=A== ——
=> Fa = M
R,.7.h,

- Ham luong c6t thép: ham lugng cot thép khong duoc qua nhiéu dé tranh
pha hoai don, cling khong duoc qua it: z,,, < u < p,, -
Vo1 =4,
K bh

0

R 130
= a,—=058—-=3,27%
Hmax = &0 0 2300

Hmin: Theo TCVN pmin = 0,05%, thuong 14y pimin = 0,1%.
Viy ta c6 bang tinh cbt thép cho cac 6 san ting mai nhu sau:

Bing tinh cot thép d6i véi momen M,

Chon

%
thép Fachon | u%

O san My(Tm/m)| h, (M) a 4 Fa

S1 0.3122 0.1 ]0.021531/0.989116 [0.00014028] 5®6 |0.0001414/0.1414

S2 0.3937 0.1 ]0.027152/0.9862347/0.00017742] 7d6 |0.000198 | 0.198

S3 0.3119 0.1 ]0.02151|0.9891266|0.00014015] 5S®6 |0.0001414(0.1414

S4 0.2754 0.1 ]0.018993/0.9904115/0.00012358] 5®6 |0.0001414/0.1414

S5 0.215 0.1 ]0.014828|0.9925304(9.6275E-05| 5®6 |0.0001414|0.1414

S6 0.2582 0.1 ]0.017807|0.9910158|0.0001158 | 5®6 |0.0001414/0.1414
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Bang tinh cot thép véi momen M,

O san [MTm/m)| hy (m) | @ y F. ?;‘é’; Fachon | u%
S1 0.705 0.1 |0.048621/0.9750681|0.00031333| 5d 10 |0.0003927| 0.3927
S2 | 0.8431| 0.1 |0.058145/0.9700293|0.00037471 5d 10 |0.0003927| 0.3927
S3 | 0.6855| 0.1 |0.047276/0.9757752/0.00030467 5d 10 |0.0003927| 0.3927
S4 0.707 0.1 ]0.048759|0.9749955/0.00031422| 5®10 |0.0003927| 0.3927
S5 0.5 0.1 ]0.034483|0.9824506(0.00022222| 5®8 |0.0002513| 0.2513
S6 0.59 0.1 |0.04069 |0.9792235/0.00026222| 6®8 |0.0003016| 0.3016

Biang tinh cot thép véi momen M,

O san M, Tm/m)| ho (M) | @ % Fa Ct;r:‘é’; Fachon | 1%
S1 | 0.2823 0.1 |0.019469/0.9901689/0.00012671] 5®6 |0.0001414| 0.1414
S2 0.105 0.1 |0.007241/0.9963661|4.6837E-05| 5®6 |0.0001414| 0.1414
S3 | 0.1096 0.1 |0.007559(0.9962063/4.8897E-05| 5d®6 |0.0001414| 0.1414
S4 | 0.2118 0.1 |0.014607|0.9926424|9.4831E-05| 5®6 |0.0001414| 0.1414
S5 0.183 0.1 |0.012621/0.9936493|8.1853E-05| 5®6 |0.0001414| 0.1414
S6 | 0.1632 0.1 |0.011255|0.9943404|7.2946E-05| 5®6 |0.0001414| 0.1414
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Béang tinh cot thép véi momen M,

O san MyTm/m)| ho (M) |  « % F. (t:r?eog Fachon | u%
S1 | 0.651 0.1 |0.044897/0.9770238(0.00029614| 6®d8 |0.0003016| 0.3016
S2 | 0.2422 | 0.1 |0.016703/0.9915773/0.00010856| 5®6 (0.0001414|0.1414
S3 | 0.2486 | 0.1 |0.017145/0.9913528/0.00011145 5d®6 (0.0001414|0.1414
S4 | 0.548 0.1 |0.037793(0.9807322(0.00024834| 6®d8 |0.0003016| 0.3016
S5 | 0.4277 | 0.1 [0.029497/0.9850275/0.00019298| 5®8 |0.0002513| 0.2513
S6 | 0.3762 | 0.1 [0.025945/0.9868548|0.00016943| 5®8 |0.0002513| 0.2513
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CHUONG 4: TINH TOAN DAM KHUNG TRUC H
4.1. Nguyén tic tinh todn:(tiéu chudn thiét ké BTCT:2737-1995)
4.1.1. Tinh todn cét doc:
al Thong so thiét ké:
- Cuong do6 tinh toan cua vat liéu:
+ Bétong cap do bén B25 co R, = 14.5 MPa, R, = 1.05 MPa
+ Ct thép nhom All c6 R, = 2800 kG/cm? , Rqg = 2200 kG/cm?®.
+ Tra ra hé s6 o, Va A, theo bang.
- Noi lyc tinh toan thép : ding momen cuc dai ¢ giita nhip, trén ting gdi tya lam

gia tri tinh toan. Dam d6 toan khdi v&i ban nén xem mdt phan ban tham gia chiu
luc v&i dam nhu 1a canh cua tiét dién chit T. Tuy theo moémen 1a duong hay am
ma c6 ké hay khong ké canh vao trong tinh toan. Viéc ké ban vao tiét dién
bétong chiu nén s& giup tiét kiém thép khi tinh dam chiu mémen duong.

b/ Tiét dién chiu moé men am:

- Canh nam trong vung kéo nén bd qua, chi€u cao lam viéc h, = h —a, vdi a la

16p bao vé ¢t thép.
- Tinh hé sé: A= LZ
R,bh’
- Néu A < A, (tlic o < o) thi tir A tra bang ra y. Dién tich cbt thép duoc tinh
theo cong thirc: F, = M
Raﬂ“O

- Chon thép va kiém tra ham luong cot thép: u = Fu/bh, , diéu kién p > @ min =
0,05%.

- Kich thuéc tiét dién hop 1y khi ham luong cbt thép 0,5% < p < 2,5%.

- Néu A > A, thi trong truong hop khong thé ting kich thudc tiét dién thi phai
tinh toan dit c6t thép vao ving nén dé giam A (tinh ¢t kép).

¢/ Véi tiét dién chiu mémen dwong:

- San nam trong vung chiu nén, tham gia chiu lyc vdi sudn, tinh toan theo tiét
dién chir T chiéu rong canh dua vao tinh toan la b, : b, =b + 2C,
Trong d6 C; khong vuot qua tri s6 bé nhat trong ba tri s6 sau:
+ Mot nira khoang cach giita hai mép trong ctia dam;
+ 1/6 nhip tinh toan ctia dam .
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+ 9h, v6i he = 20cm > 0,1.h = 0,1.60 = 6 cm. Trong d6 h 1a chiéu day

cua san.

- Xac dinh vi tri truc trung hoa bf?mg cach tinh M,
M. = Rn. be. he. (he—0,5h¢)
- Truong hop 1: Néu M < M, truc trung hoa di qua canh, lac ndy tinh toan nhu
tiét dién chit nhat be x h
- Truong hop 2: Néu M > M, truc trung hoa di qua suon, lac ndy tinh toan nhu
tiét dién chit nhat b x h.
+ Tinh h¢ s6:

_ M —R, (b, —b)h,(h, —0.5h.)

R,bh?

A

+ Tu A traray, xac dinh F, theo cong thtrc:

I:a - En [‘bho +(bc _b)hc:

4.1.2. Tinh todn cét dai:
- Trudc hét kiém tra diéu kién han ché vé lyc cat, dam bao bétong khong bi pha
hoai trén tiét dién nghiéng theo mg suat nén chinh:
Q <k, Rp. b.h,
+ Trong do k, = 0,35 vé1 bétong mac dusi 400
- Kiém tra diéu kién kha niang chiu cat ciia bétong:
Q <kj. Rk. b. hy
+Trong d6 k; = 0,6 d6i v6i dam
Néu diéu kién nay thoa mén thi khong can tinh toan chi can dat cot dai, cot
xién theo cau tao, néu khong thi can tinh toan cbt dai chiu cit.
- Tinh toan cbt dai khi khong dit cdt xién:

/ 2
+ Luc cot dai phai chiu:  q, = Q _
8R, bh;
+ Chon duong kinh ¢t dai c6 dién tich tiét dién 1a f,, sd nhanh cua ct dai 1a
n.
X . R_ nf
Khoang cach tinh toan cua cot dai: U, = —aa d
d

4 2

Khoang cach cuc dai cua cot dai: U = %

Khoang cach cdu tao cua cot dai: +dau ddm ug < (h/2 ; 150 cm ) khi h <
45 cm
+ gitta dam Uy < (3h/4 ; 50 cm ) khi h > 30 cm
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Khoang cach gitra cac 6t dai chon: Ug < (Ug , Umax, Ugt )

4.2. Thiét ké thép cho céu kién dién hinh
4.2.1. Tinh todn dam BI3- khung truc H, tang him,1,2,3,4,5
4.2.1.1. Théng sé tinh todn :

al Kich thuoc hinh hoc :
- Tiét dién dam :h =45 cm, b =30 cm
- Nhip dam : L = 540 cm
- Nhip tinh toan : Ly = 510 cm

b/ Noi luc :
- Noi lyc dam dugc xuat ra va to hop & 3 tiét dién. Trén co s bang to hop noi
luc, ta chon cip ndi luc nguy hiém nhat tai timg tiét dién dé tinh toan thép.

Tiét dién I-I (dau dam) lI-11 (gitta dam) | HI-III (cubi dam)
M (Tm) -0.7195 0.3595 -0.296
Q(T) 1.055 0.265 0.77
¢/ Vat liéu :
- Bétong cap do bén B25, ¢c6 R,=14.5 MPa, R,= 1.05 MPa.
- C6t thép nhom Al ¢o R.= 280 MPa, R, = 220 Mpa.
- Tra bang c6 : o, = 0,55 va A,= 0,399

4.2.1.2. Thiét ké cot doc :
al Tiét dién chiu Momen dm, momen tai géi: DungM = 0.7195 Tm
Q =105T

- Ta tinh theo tiét dién chir nhat bxh = 30x45 (cm)
- Gia thiét a=4 cm, tir 46 h, = 54 —4 =50 (cm)
M  0.7195x10°

o, = = ~=0,014 <, =0,399
R,bh?>  145x30.50
- Tinh : & =0.5x(A+1—2xa,, ) = 0.5x(1++1—2x0.014) = 0.992
A= M 0.7195x10 _ 28mm?

R.Ch, 280x1000x0.992x0.5
Ta chon 3418; A =763.4mm?

, R 7634
- Ham luong cbt thé LT —05%> 1 =0,05%
NS P A= h T 300x500 0% Hin °

0
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b/ Tiét dién chiu Momen dwong: Dung M =0.3595Tm
Q =0.265T
Tinh theo tiét dién cht T c6 canh nam trong ving nén véi hy= 12 (cm).
- Gia thiét a =4 cm, tir d6 h, = 54 — 4 =50 (cm)
Gia tri do vuon cua canh S, léy bé hon tri sd sau :

- M6t nira khoang cach thong thuy gitra cac suon doc
0.5x(6+1.5) =3.75m
- 1/6 nhip cau kién : 1/6 x 3,7=0.62 m
— S, =0.62m
Tinh by =b + 2.5, = 0.3 + 2x0.62 = 1.54 (m) = 154cm.
Xac dinh M¢ = Ry.b ths.(hg — 0,5h 1) = 145x154x12x(50-0.5x12) = 8038800
(daNcm)

= 803.88 KNm
Va M= 3.595 KNm < M= 803.88 kNm nén truc trung hoa di qua canh.
5
a,=—M___ 0.35910° _ 4 5414 ., — 0,300
R b,h? 145x154.50
- Tinh : & =0.5xA+1—2xer, ) = 0.5x(1+~/1—2x0.0014) = 0.999
A - M 0.3595x10 _ 36mm?
R.ch, 280x1000x0.999x0.5
Vay chon ¢22; A =760.3mm’
£ R 760.3
- Ham luong cot thé =—3 = =0.51% > 1. =0,05%
e P 4= bh T 300500 0 Hin ’

0

4.2.1.3. Thiét ké cot dai cho cho dam B13 ting him,1,2,3,4,5
- TUr bang t6 hop noi luc ta chon ra luc cat nguy hiém nhat cho tiét dién dam
Q =1.055 (T) = 10.55 ( kN)

- Bé tong cap do bén B25 c¢6 R, = 14.5 Mpa; Ry = 1.05 Mpa
- C6t thép dai chon nhom cbt thép Al : Rg = 175 Mpa; Es = 2.1x10° Mpa
- Kiém tra diéu kién 1 : Q < k. Ry. b.h, = 0,35.145.30.50.10" = 54.81 (T)
Toan bo cac luc cat déu thoa méan, dam bao diéu kién bétong khong bi ép v& boi
rng suat nén chinh
- Kiém tra diéu kién 2 : Q < k;. R¢. b. h, = 0,6.10,5.30.50.10° = 6,804 (T)

Do ca 2 diéu kién déu théa min, dim hoan toan du kha ning chiu img suét
nén chinh, va bé tong du kha nang chiu luc cit.
- Chon dai ¢8 thép Al
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- Khu vuc hai dau dam dat dai theo ciu tao $8, al150. Khu vuc gitra dam dung
$8, a250
* Do cOng trinh chung cu cao cap HOANG CUONG PLAZA c6 tinh chat déi
xitng theo cd 2 phwong, nén tao bé tri cot thép chiu momen dm ld
3418, A =763.4mm va cot thép chiu momen dwong la 3416; A =603.2mm?, cot dai
@8 cho dam B13, BI4 tir tang ham dén tang 5.
4.2.2.Tinh todn dam B13- khung truc H, ting 6,7,8,9,10
4.2.2.1. Théng so tinh todn :

a/ Kich thudc hinh hoc :
- Tiét dién dam :h =45 cm, b =30 cm
- Nhip dam : L = 540 cm
- Nhip tinh toadn : Ly = 500 cm

b/ Noi luc :
- N6i luc dAm duoc xuit ra va to hop ¢ 3 tiét dién. Trén co s& bang to hop ndi
luc, ta chon cip ndi luc nguy hiém nhat tai ting tiét dién dé tinh toan thép.

Tiét dién I-I (dau dam) [I-11 (gitra dam) | II-III (cudi dam)
M (Tm) -1.774 0.385 -0.66
Q(T) 1.643 0.843 0.77
c/ Vat liéu :
- Bétong cap do bén B25, ¢6 R,=14.5 MPa, R,= 1.05 MPa.
- C6t thép nhom Al ¢o R.= 280 MPa, R, = 220 Mpa.
- Tra bang c6 : o, = 0,55 va A,= 0,399

4.2.2.2. Thiét ké cot doc :
al Tiét dién chiu Momen dm, momen tai goi: DUngM = 1.774 Tm
Q =1643T

- Ta tinh theo tiét dién chit nhat bxh = 30x45 (cm)
- Gia thiét a=4 cm, tir d6 h, = 54 — 4 = 50 (cm)

5
a, =M _ LIXA0" 4 0314 < o, 0,399
R bh? 145x30.50
- Tinh : ¢ =0.5x(L+./1—2xe,, ) = 0.5x(1+~/1—2x0.0314) = 0.984
A = M 1.774x10 _170mm?

R.Ch, 280x1000x0.984x0.5
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Ta chon 3418; A =763.4mm* > A"
- Ham luong c6t thép U= R, __7034 45106 . =0,05%
bh,  300x500
b/ Tiét dién chiu Momen dwong: Dung M =0.385Tm

Q =0843T
Tinh theo tiét dién cht T c6 canh nam trong ving nén véi hy= 12 (cm).
- Gia thiét a =4 cm, tir d6 h, = 54 — 4 =50 (cm)
Gia trj d6 vuon ctia canh S¢ 1y bé hon tri sd sau :
- M6t nira khoang cach thong thuy gitra cac suon doc
0.5x(6+1.5) =3.75m
- 1/6 nhip cau kién : 1/6 x 5,0 =0.83 m
— S, =0.62m
Tinh by =b + 2.5, = 0.3 + 2x0.62 = 1.54 (m) = 154cm.
Xac dinh Mt = Ry.b ths.(hg — 0,5h 1) = 145x154x12x(50-0.5x12) = 8038800
(daNcm)

= 803.88 kNm
Va M= 3.85 KNm < Mg = 803.88 kNm nén truc trung hoa di qua canh.
5
@y =—M___ 03850° _ 4 6015 <, =0,399
R.b,h? 145x154.50
- Tinh : & =0.5xA++1—2xer, ) = 0.5x(1+~/1—2x0.0015) = 0.998
A= M _ 0.385x10 _ agmm?
R.Ch, 280x1000x0.998x0.5
Vay chon 2¢20; A =628.3mm* > A”
£ R 628.3
- Ham luong cot thép p=—2= =0.58% _=0,05%
e P A= b T 300,500 ? 7 Hrin ’

0

4.2.2.3. Thiét ké cot dai cho cho dam B13 ting 6,7,8,9,10

- T bang t6 hop noi luc ta chon ra luc cit nguy hiém nhat cho tiét dién dam
Q =1.643 (T) = 16.43 (kN)

- Bé tong cap do bén B25 co Ry, = 14.5 Mpa; Ry = 1.05 Mpa

- Cbt thép dai chon nhom cdt thép Al : R = 175 Mpa; E = 2.1x10° Mpa
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- Kiém tra diéu kién 1 : Q < k. Ry. b.h, = 0,35.145.30.50.10" = 54.81 (T)
Toan bd cac luc cat déu thoa mén, dam bao diéu kién bétong khong bi ép v boi
mg suat nén chinh
- Kiém tra diéu kién 2 : Q < ky. Re. b. h, = 0,6.10,5.30.50.10° = 6,804 (T)

Do ca 2 diéu kién déu thoa man, dim hoan toan du kha ning chiu tng suét
nén chinh, va bé tong di kha nang chiu luc cat.
- Chon dai ¢8 thép Al
- Khu vuc hai diu dim dit dai theo ciu tao ¢8, a150. Khu vuc gilra dam dung
$8, a250
* Do cOng trinh chung cw cao cdp HOANG CUONG PLAZA c6 tinh chat doi
ximg theo cd 2 phwong, nén ta bé tri cot thép chiu momen dm la
3418, A =763.4mm? va cot thép chiu momen dwong la 3416; A =603.2mm?, cot dai

@#8 cho dam B13, B14 tir tang 6 dén tang 10.

3018 @

i — ® © © —=rQ
O H
=
@@8 al50 8
0
o
o
o
@2@20
$—£ —oN

300

24-24
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MAT CAT BO TRI COT THEP DAM

CHUONG 5 : TINH TOAN COT KHUNG TRUC H

5.1. Nguyén Iy hiét ké khung truc H
5.1.1. Quy trinh tinh toan :
Vi so do tinh 1a mo hinh khung khong gian nén cot bi uén léch tam xién
,ton tai momen theo ca hai phuong X va Y. Trong pham vi dd an, cot chiu ubn
léch tdm xién duoc thiét ké theo tai liéu ctia GS. TS. Nguyén Pinh Céng bién
soan theo tiéu chuan TCXDVN 365-2005.
5.1.1.1. Théng so thiét ké:
al 8o liéu:
- Cot tiét dién chir nhat véi hai canh cy, C,(C>Cy).
tgoy = Cy/ ¢ < 1. Dién tich tiét dién bétong cot A. = Cy. Cy
- Cot thép duoc dit theo chu vi,d6i xung qua hai truc. Dién tich toan bo cot thép
doc 12 A,. Ham luong c6t thép : p = 100.AJA,
Dicu Kién pmin < W < Umax VO1 pmin = 0.09% ; ptmax = 6%;

b/ Cuwong do vit liéu:
- Bé tong cap dd bén B25 c6 cuong d6 : + Nén doc truc : R, = 14,4 MPa
+ Kéo doc truc : Ry = 1,05 MPa
+ Modun dan hdi : E, = 30x 10° MPa
- Cot thép : + Nhom cbt thép A-1 ¢ Ry = Ry, = 225 Mpa
+ Nhom cdt thép A-1l c6 Rs = Ry = 280 Mpa

5.1.1.2. Phwrong phdp thwc hanh tinh todn cot thép:
- N : tong lyc nén
- M, : moémen tac dung trong mat phang chira c,
- My : mémen tac dung trong mat phéng chira Cy
(N, My, My 12 ndi luc tinh todn dugc lay tir bang t6 hop noi luc cot )
Ta can xét udn doc theo ca 2 phuong, xac dinh hé $6 1,1, - Tinh momen udn

d3 tang 1én do udn doc 1a My, M*y theo cong thure sau :
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M, = N7n,&,iMJ =Nne,

N | My
My N
0
T - | y <
X u| —r1— —
s | = Mx
A | }
4L fi=hc b:=he
M M
hx > by Mx - My
C C hC bC
. M, =M’
v, Ml My*
M2 M; 2 = X

- Ta can xét dén d6 léch tim ngau nhién e,(€x; €ay)>(1/600 chiéu dai ciu kién va
1/30 chiéu cao tiét dién).
- Vi cau kién ctia két ciu siéu tinh ta 13y : eg = max (e;e,).

+ Khi 2, =!—° <28 ¢6 thé bo qua udn doc va lay » =1
IU
Véi : i,_bén kinh quan tinh trong phuong mit phing udn. Vi tiét dién chit nhat
lay
i, =0.288h va khi 'ﬁgs ta ciing ldy 7=1.

+ Khi 4, = |—° > 28(%0 >8) can ké dén udn doc va tinh # theo cong thirc sau :
i

u

2,50E,1 0,26 +1,05c,

Trong d6 N la lyc doc téi han N, =

12 1,5€, +C,
- Tir cac s6 lidu Ry, R, R ta tim duoc hé sb £
- Khi R¢=R thi ta xac dinh x; theo cong thuc : x; = Rlb
b

Xéc dinh hé s6 chuyén d6i momen M, 1a my,.
0,6X,

0

Khi X]_Sho thi my=1-
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Khi x;>hg thi my=10,4
- Tinh mémen twong duong M (ddi 1éch tAm xién ra phing).
M =M, + mOMZE

M
eO:W;e=e0+0,5h—a
5.1.1.3. Tinh todn cét thép:

Ne — R bx(h, —0,5x)
RSCZa

Dién tich cdt thép A =
Khi x,> £.h, thi ldy x = x;. Khi d6 14y x theo cong thirc gan dung :
=ty 5520 oy VOl & = h,
Dién tich toan bd et thép duoc léy bﬁng Agq = KA. Léy Ks=2.,5. Dé an toan
c6 thé 1y ting K, nhung khong 16n hon 3.
*Thiét ké thép cho cdu kién dién hinh :
- Noi lyc trong cot duoc 14y tir bang to hop
- Co sé tinh toan :
+ Bang to hop tinh toan.
+ TCVN 365 - 2005 : Tiéu chuan thiét ké bé tong cbt thép.
+ Ho so kién trac cong trinh
5.2. Tién hanh thiét ké thép cho cét bién C22
5.2.1. Tién hanh thiét ké thép cho cét C22 ¢ ting ham ,1,2,3:
* S6 liéu thiét ké
- Tiét dién cot 50x50 cm
=50cm; cy 50 cm = A, = 50.50 = 2500 (cm?)
- Chleu cao tang: H=3.9m
= chiéu dai tinh toan : lox=loy=0,7.H=2.73m =273 cm
- tgal — & — @ -

a. 50

y
- Chon mét cip ndi lyc dé tinh dién hinh ~ Npe = 117.97 (T)
M, =0.337 (Tm)
M, =0.820(Tm)

* Tinh todn cot thép doc chiu luc

- Xét udn doc theo 2 phuong:

A, :t’—X:%:Ey =5.46 <8. B6 qua ubn doc, 13y 7, =7n,=1

X
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e, =€, > 1/600 chiéu dai cot va 1/30 chiéu cao tiét dién. Chon ey = €5 = 20mm.
eox = 0.337/117.97= 3 mm; e,y = 0.820/117.97=7mm.
Vi cau kién cua két cAu siéu tinh ta léy €ox = €oy = 20mm.
M’ = N7ye,, =117.97x1x0.02 = 23.594kNm;
M, = N7e,, =117.97x1x0.02 = 23.594kNm
+ Ta tinh theo phuong X: ¢6 h = b =500mm.
M; =M =M, =23.594 KNm
Tra bang ta dugc hé s6 &, =0.595
Gia thiét a = 4cm, hy=46cm, z,=42cm. &;h, = 0.595x460 = 273.7mm
+Tacé X, = N :117.97X1000
R,b 14.5x500

Viy my= 1 %6%_; 064627
hy 460

Viay ta co

=162.7mm <hy=460mm.

=0.788

M =M, +mM, E = 23.594 + 0.788x23.594 = 42.98kNm

e, = _ 4298 _ 37mm

°" N 11797
e=e,+0,5h—a=37+0,5x500-40 = 247mm

Lai co x, =162.7 < &h, =273.7nén ta ldy x = x; = 162.7 mm dé tinh :

A = Ne=RDx(h, ~0,5 _ 1179700x247 ~14.5X500462 7(460~81,35) _ 5
R 7 280x420

sC—a

- Vi A, <0 nén ta d3 bd tri tiét dién cot qua 16n, khong hop li. Dé dam bao an
toan cho cdt ta bd tri cot doc chiu luc cta cdt theo cau tao. Ta chon
4422; A = A =15.21cm’.

- Xir 1i két qua :
= 244521 11 0006 = 1.29%
2500

Vay cot thép da chon théa man diéu kién vé ham lugng cot thép theo cAu tao.
* Tinh todn cot dai cho cot:

- Cbt dai trong cdt co tdc dung git 6n dinh cho c¢bt doc chiu nén, gilr vi tri cua
¢t doc khi do bétong. Cét dai cling c6 tac dung chiu luc cit, phan bd ung Sut,
chiu céc lyc va tac dung chua tinh dén.
- Cot dai trong cOt thuong dugc dat theo cac quy dinh vé ciu tao:

+ ¢ > 0,25.dmax. VGi cOng trinh thiét ké khang chan, ¢ > 8 mm

+ U < 15.dyin. Trong doan ndi budc cbt thép u < 10.dpin
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+ Yéu cau: cach mét cot doc phai cd mdt cot doc nam & gdc cot dai.

- Ta st dung cot doc $22 nén trong pham vi tir ting him dén hét tang 5, dung
cbt dai 8. Budc dai trong khu vuc gitta cot 1a 200. Trong cac ving cdt tai nit
khung, b tri dai day theo cac diéu kién cau tao 13 100 (tham khao trong TCXD
365-2005).

* Do cOng trinh chung cu cao cdp HOANG CUONG PLAZA c6 tinh chait déi
xing theo ca 2 phwong nén ta bo tri cot thép chiu luc 4¢22; A = A =15.21cm?, Va
cot dai ¢8 cho cét C27. Do trén toan chiéu cao cong trinh thay doi tiét dién 2
lan nén ta bé tri cot thép nay cho cét C22, C2 tir tang ham dén tang 5.

* Tinh toan hoan toan tuwong tw cho cac cot C22, C27 tdng 6-10, ¢é tiét dién
45x45(cm), ta ciing dwoc A <0, nén ta chon cot thép chiu luc theo cau tao la
2x12.57
45x45

Chon cot daig8. Buéc trong pham vi gitta cét la 200, trong cdc viing cot tai niit
khung bé tri dai day la 100mm.

4620 A = A =12.57cm?. Xik Iy két qua p, =

x100% =1.24% > 11 =0.05%.

420
500

@2x4@22
CQS al00 .

1-1

5.2.2. Tién hanh thiét ké thép cho cét C23 6 ting him, 1,2,3:
* S lidu thiét ké
- Tiét dién cot 50x50 cm
cx=50cm; ¢, = 50 cm = A, = 50.50 =2500 (cm®)
- Chiéu cao ting: H=3.9m

= chiéu dai tinh toan : lox = loy=0,7.H =2.73 m = 273 cm
- 9o, _A& >0 =1

a, 50

y

40

- Chon mot cdp ndi lyc dé tinh dién hinh ~ Ny = 209.7 (T)
M, =0.188(Tm)
M, =0.894(Tm)

* Tinh todn cot thep doc chiu luc
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- Xét uon doc theo 2 phuong:
A :t’—X:%:iy =5.46 <8. Bo qua ubn doc, lay 7, =7, =1

e, =&, > 1/600 chiéu dai cot va 1/30 chiéu cao tiét dién. Chon eqy = €ay = 20mm.

eox = 0.188/117.97= 2 mm; e,y = 0.894/117.97= 8 mm.

Vi clu kién cua két cu siéu tinh ta léy €ox = €oy = 20mm.

M: = Nne,, =209.9x1x0.02 = 41.98kNm;

M; = N7e,, =209.9x1x0.02 = 41.98kNm

+ Ta tinh theo phuong X: ¢6 h =b =500mm.
M; =M =41.98 kKNm; M,=41.98 kNm.
Tra bang ta dugc hé s6 &, =0.595

Gia thiét a = 4cm, hy=46cm, z,=42cm. &,h, = 0.595x560 = 333mm

Vay ta co

+Taco x = - 2099000 _ 5940 <hy=460mm.
Rb _ 14.5x500
Vay mp=1-20% _q 0.6x20_ 600
h 460

M =M, +m,M, E = 41.98+0.622x41.98 = 68.1kNm

e=e,+0,5h—a=32+0,5x500—-40 = 242mm
Lai c6 x, =241< &, =333nén ta ldy x = x; = 290 mm dé tinh :

A = Ne~RDx(h, ~0,5%) _ 2099000x242-14 5x600x290X(460-148) _ 72
R.Z, 280x520

- Vi A, <0 nén ta d3 bd tri tiét dién cot qua 16n, khong hop li. Dé dam bao an

toan cho cdt ta bd tri cot doc chiu luc cua ¢t theo cau tao. Ta chon
4422, A, = A, =15.21cm?.

- Xir 1i két qua :
= 244521 11 0006 = 1.29%
2500

Vay cot thép da chon théa man diéu kién vé ham lugng cot thép theo cAu tao.
* Tinh todn cot dai cho cot:

- Cbt dai trong cdt co tdc dung git 6n dinh cho c¢bt doc chiu nén, gilr vi tri cla
¢t doc khi db bétong. Cét dai cling c6 tac dung chiu luc cit, phan bd ung Sut,
chiu céc lyc va tac dung chua tinh dén.
- Cot dai trong cOt thuong dugc dat theo cac quy dinh vé ciu tao:

+ ¢ > 0,25.dmax. V6i cong trinh thiét ké khang chan, ¢ > 8 mm
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+ U < 15.dyin. Trong doan ndi budc cbt thép u < 10.dpin
+ Yéu cau: cach mot cbt doc phai c6 mdt ¢t doc nam & g0c cot dai.

- Ta str dung cdt doc $22 nén trong pham vi tir ting him dén hét tang 3, dung
cbt dai 8. Budc dai trong khu vuc gitta cot 1a 200. Trong cac ving cot tai nit
khung, b tri dai day theo cac diéu kién cdu tao 13 100 (tham khao trong TCXD
365-2005).

* Do cong trinh chung cu cao cdp HOANG CUONG PLAZA c¢6 tinh chat doi
xitng theo ca 2 phwong nén ta bo tri cot thép chiu luc 4¢22; A = A =15.21cm?, Va

cot dai ¢8 cho cét C26. Do trén toan chiéu cao cong trinh thay doi tiét dién 2
lan nén ta bo tri cot thép nay cho cét C23, C2 6tir tang ham dén tang 5.
* Tinh toan hoan toan tuwong tw cho cdac cot C23, C26 tdng 6-10, c6 tiét dién
45x45(cm), ta ciing digc A <0, nén ta chon cét thép chiu luc theo cdu tao la
4420, A = A =12.57cm?. Xir Iy két qua u, = 2:;2;1557 x100% =1.24% > 1 = 0.05%.

X
Chon cot daig8. Buéc trong pham vi gitka cét la 200, trong cdc viing cot tai niit

khung bé tri dai day la 100mm.

@2x4@22 Q8
<
©Q8 a200
o
<

2-2

5.3. Tién hanh thiét ké thép cho cét C24 6 ting ham, 1,2,3:
* S lidu thiét ké
- Tiét dién cot 60x60 cm
cx=60 cm; ¢, = 60 cm = A.= 60.60 =3600 (cm°)
- Chiéu cao tang: H=3.9m
= chiéu dai tinh toan : lox = loy=0,7.H=2.73 m = 273 cm
a 50
- 9o, = a—" = ) =1

y
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- Chon mét cip ndi luc dé tinh dién hinh ~ Npa = 259.4 (T)
M, =2.219(Tm)
M, =0.829(Tm)

* Tinh todn cot thep doc chiu luc

- Xét udn doc theo 2 phuong:
b 273

) :C— o =% =546<8.B6 qua uon doc, lay 7, =7, =1
e, =&, > 1/600 chiéu dai cot va 1/30 chiéu cao tiét dién. Chon eqy = €ay = 20mm.
€ox = 2.219/117.97= 19 mm,; ey, = 0.829/117.97= 7 mm.
Vi chu kién clia két ciu siéu tinh ta 4y egx = €gy = 20mm.
M’ = N7e,, = 259.4x1x0.02 = 51.88kNm;
> = N7e,, = 259.4x1x0.02 = 51.88kNm

y
+ Ta tinh theo phuong X: ¢6 h =b =600mm.
M; =M =51.88 kNm; M,=51.88 KNm.
Tra bang ta duoc hé s &, =0.595

Gia thiét a = 4cm, hy=56cm, z,=52cm. &,h, = 0.595x560 = 333mm
+Taco x =N - 25944000
Rb  14.5x600
0,6% _, 0,6x298
h, 560

Viay ta co

=298mm <hy=560mm.

Vay mg=1- -0.681

M=M,+mM, E =51.88+0.681x51.88 =87.21kNm

€& = M_8ral_ 34mm
N 259.4

e=e,+0,5h—a=34+0,5x600—-40 =294mm
Lai c6 x, =241< & =333nén ta ldy x = x; =241 mm dé tinh :

A = Ne=Rbx(h, ~0,5x) _ 2594000x294 14 5x600X298X(560-149) _ 0112
R.Z. 280x520

- Vi A, <0 nén ta da bo tri tiét dién cot qua 16n, khong hop li. Pé dam bao an

toan cho cdt ta bd tri cot doc chiu luc cta cot theo ciu tao. Ta chon
4422, A, = A, =15.21cm?.

- Xir 1i két qua :
1= 244521 1 0% - 0.85%
3600

Vay cot thép da chon théa man diéu kién vé ham lugong cdt thép theo ciu tao.
* Tinh todn cot dai cho cot:
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- Cot dai trong cdt co tac dung gitr 6n dinh cho ¢t doc chiu nén, gitt vi tri ctia

¢t doc khi do bétong. Cot dai cling c6 tac dung chiu luc cét, phan bd ung Sut,
chiu céc lyc va tac dung chua tinh dén.
- Cot dai trong cOt thuong dugc dat theo cac quy dinh vé cAu tao:

+ ¢ > 0,25.0max

+ U < 15.Amin. Trong doan ndi bude cdt thép u < 10.dmin

+ Yéu cau: cach mot cbt doc phai c6 mdt ¢t doc nam & g0c cot dai.
- Ta str dung cdt doc $22 nén trong pham vi tir ting him dén hét tang 6, dung
cot dai 8. Budc dai trong khu vuc gitta cot 1a 200. Trong cac ving cot tai n(t
khung, b tri dai day theo cac diéu kién cau tao 13 100 (tham khao trong TCXD
365-2005).
* Do cOng trinh chung cu cao cap HOANG CUONG PLAZA c6 tinh chat déi
xitng theo cd 2 phwong nén ta bé tri cot thép chiu lwc 4422; A = A =15.21cm?, Va
cot dai ¢#8 cho cot C25. Do trén toan chiéu cao céng trinh thay déi tiét dién 2
lan nén ta bo tri cot thép nay cho ¢t C24, C25 tir tang ham dén tang 5.
* Tinh toan hoan toan tuwong tu cho cac cot C22, C27 tdng 6-10, c6 tiét dién
45x45(cm), ta cing dwoc A <0, nén ta chon cot thep chiu luc theo cau tao la

) : 2 v g 1A , 2x12.57

4420; A = A =12.57cm*. Xur Iy két qua y, = AExdS
Chon cét dai@8. BuGc trong pham vi gitka cét la 200, trong cdc viing cét tai niit
khung bé tri dai day la 100mm.

x100% =1.24% > 11 = 0.05%.

600 ,
7 7
ar D B
e
@2x4®22 § §
@@8 a100 .
@2@16 )

15-15

5.4. Ciiu tgo nit khung
5.4.1.Nut khung bién trén cung:
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CAu tao nat goc trén cung phu thudc vao ty so eg/h cia dau cot. Ty s6 e/h

cang 16n thi yéu cau néo thép chiu kéo ctua dau ddm vao cot cang siu.

Cot thép cua cot duoc kéo dén dinh dam, cbt thép dudi suon cua dam duoc
neo qua mép cdt mot doan I > 10d, cdt trén dugce neo voi chiéu dai 1y,

Phu thudc vao sb lugng thanh chiu kéo cua dam ma cét cdt neo vao cot &
mot hodc 2 tiét dién. O tiét dién cat dau tién khong 16n hon 4 thanh, ¢ tiét dién
thir 2 khong it hon 2 thanh.

Cu thé trong cong trinh ¢6 2 nat khung bién trén cing. Xét ty sd

eo/h = 32/3200 = 0.01 < 0.25.

Vay doan neo cot thép dudi suon ciia dam Iy = 200mm >10d =160mm

Poan néo ¢t thép trén ctua dam vao cot duoc tinh theo cong thic :

|, = {wan.&wzan}d = [0.5x@+8} x18 = 317mm
R 14.5

b

Vay chon 1, = 400 mm.

400

, 400

450

#

5.4.2.Niit néi cét bién va xa ngang:
- Cot thép phia dwdi ciia dam : Néu trong bang to hop néi luc khéng co
moémen duong tai mép cot, thi thanh c6t thép nay dugc kéo va neo véi doan

l(>10d va 200mm). Néu trong bang t6 hop ndi luc cé6 momen duong thi thay I
bang 1.
- Cot thép phia trén ciia dam : 13 cbt thép duoc tinh véi chidu dai neo la,

goc udn cong véi ban kinh r>10d (1—'—1), trong d6 doan 1; 1a doan thing cua

thanh thép tinh tir mép cot. Bé gia cudng cho doan thép ke khong bi dudi thang
can dat cbt dai gia cuong cho doan cbt thép do.
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Khi khong thay doi tiét dién cot, cot thép cot dugc kéo 1én qua phan mit

trén ciia dim vé6i luong thép khong nhé hon Al dé ndi véi luong thép cot cua
tang trén.

Luong thép con lai & mdi phia A’ -~ A dugc neo vao dam mot doan Iy,
Néu c6t thép trén chi c6 hai thanh thi ndi budc ¢t thép cot & mot tiét dién véi
doan ndi chong l,,. Néu luong thép 16n hon 2 thanh thi phai néi chong ¢t thép &
hai tiét dién so le nhau, cach nhau it nhat 1 doan bang 0,51,,. Mdi dot nbi chi cho
phép ndi <50%A! ddi v6i thép co go.

Trong doan ndi chong cdt dai phai dugc bd tri day hon doan giita cot

$s<10d .
Khi thay doi tiét dién cot, tir tang 5 sang tang 6. Do sy thay doi tiét dién

h, =N _50-45_1 1 a0 tabé chéo thép cot dudi dé chr
h, 50 10 6

théa man diéu kién
no1 voi thép cot trén.
Doan neo cua cot thép dam vao cdt duge tinh theo cong thirc:

L = o, v an, |d :[0.5x@+8}x18:317mm
R, 145

Chon 1,,= 400 mm.
Poan ndi chong cta cot thép cot tang dudi vao thép cot tang trén:

L =| o, e+ AL, |d :{o.esx@w} X22 = 452mm
R, 145

Chon I, =500mm.

P —

I
\ \
[ \
S— I

Afoo :

500

400

, 400
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CHUONG 6: TINH TOAN THANG BOQ TANG PIEN HiNH

6.1.Miit bang két ciu thang bd:

300

S/ (2 227} A

650

Ban thang Ban CT

/ Ban CN +17.4m

200

Dam CT 4‘%

Q
Dam CN

7£L

1000

200

/ M Ban thang ¢
7 777077774 |

650

300

2900

300 1050 { 2000 { 1500 300
f

5150

- Thang b thudc loai thang 2 vé, khong c6 con thang, gdm 2 thang ddi xtng
nhau qua truc giita ciia nha. Do thang duoc cdu tao nam trong khu vach cimg
nén vi diéu kién thi céng vach duoc thi cong trude, thang thi cong sau nén ta
chon viéc b6 tri dam thang tai hai vi tri c6 vach ngin nhu hinh v&.
- So dd tinh toan ban thang: cat dai ban rong 1m, tinh coi nhu dAm don gian, hai
dau ngam, chiu tai trong phan bb déu theo chiéu dai ban. So do tinh ¢ dang dam
cong siéu tinh, gdm 2 ban san nam ngang va 1 ban thang chéo nén qua trinh tinh
toan dugc tién hanh bang phan mém SAP 2000
6.2. Vit liéu va kich thudre tiét dién:
6.2.1. Vit liéu:
Bétong cap do bén B25 . Ry = 14.5 MPa; Ry = 1.05 Mpa
Nhom cbt thép nhom AT : R, = 225 MPa

Nhom cét thép Al : R, = 280 Mpa
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6.2.2. Kich thuwdc tiét di¢n:

Ban thang chon so bd day 150 mm cho ca ban chiéu t6i, ban chiéu nghi va
ban thang.

DAam chiéu téi, dam chiéu nghi chon so bd bé'mg 200x300mm.

Theo céu tao kién trac bac thang dugc xay bang gach kich thuéc 175x250
mm, ¢6 8 bac thang dugc bo tri trén ban thang cheo.
6.3. Xac dinh tai trong tinh toan:

6.3.1. Tinh tdi :
- Trong Iuwgng ban than cta ban thang: g; = 0,12.2500.1,1 = 330 (kG/m)
- Trong lugng bac thang: g, = 0,5.0,175.0,25.8.1800.1,1/2.6 =133.3(kG/m)
- Trong luong 16p chat dudi: g; = 0,015.1800.1,3 = 35,1 (kG/m)
- Trong lugng 16p trat trén:
g4 = 0,015.(0,175+0,25).8.1800.1,3/2,6 = 45,9 (kG/m)
- Trong luong da 6p bac thang:
gs=0,02.(0,175+0,25).8.2000.1,1/2,6= 58.2 (kG/m)
* Tong tinh tai :
- Tac dung 1én ban thang chéo: g = >.g; = 602.5 (kG/m)
- Tac dung 1én ban san ngang: g’ =g; + g3 = 463.3 (kG/m)
6.3.2. Hoat tdi :
- Hoat tai tiéu chuén lay d6i voi cau thang 13 400 kG/m®. Hé sd vuot tai 1,2

- Tai trong tinh toan tac dung 1én dai ban rong Im la:  p =480 (kG/m)

480kg/m

NI TTTIITITTITT]
—-

i 2900

LA ===

Mmax

Téng tdi trong tinh todn:
- Ban san nam ngang : ;= 463.3 + 480 = 940.3 (kG/m)
- Ban thang chéo: g, = 602.5 + 480 = 1082.5 (kG/m)
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6.4. Xac dinh ngi lyuc:

- Viéc 1ap so db tinh chinh xac cho dam cong phu thudc vao kha ning cta
dam ngan can xoay cua ban. Thuc té, tai vi tri ban thang lién két v&i dAm, dAm
c6 kha nang ngin can mot phan su xoay cia ban thang va tai d6 ta phai bd tri cbt
thép chiu mémen am. Pé viéc tinh toan thép dugc an toan, ta 1ap hai so dd tinh
cho dam cong.

+ So do 1: dam don gian hai dau khép s& cho gia tri momen duong 16n
nhat, ta ding moémen nay dé tinh thép duong ctia ban thang.

+So do6 2: dam don gian hai dau ngam s& cho gia tri mémen 4m 16n nhat
tai gbi tua, ta ding mémen nay dé tinh thép am cho ban thang.
- Viéc tinh toan va b tri thép trong pham vi hai cdn moémen 4m va duong 16n
nhat s& dam bao qu4 trinh tinh an toan. Str dung phan mém tinh SAP 2000 cho ta
két qua tinh todn ndi luc mémen udn trong dam nhu sau.
- So' d6 tinh dam hai dau khdp : My = 6.56 Tm
- So d6 tinh ddm hai dau ngdm : My, = -8.09 Tm
6.5. Thiét ké thép
6.5.1. Tinh thép chiu mémen duong :
- Mémen tinh todn : M = 6.56 Tm
- Kich thuéc tiét dién : b= 100 cm, h =15 cm
-Chona=2cm > h,=12-2=13cm

, 5
- Tinh hé s6: o, = = _920K0" 4 567 <, —0418 ;¢ =0.841
R.bhZ  145x100x13

M 65.6

_ =214.99mm?
R.h,  280x0.841x0.13

- C6t thép yéu cau: A =

- Chon thép: dung ¢8, a200. Trong 1m bé rong c6 5 thanh ¢8, dat Fa = 2.51cm?.
Ham luong cdt thép chiu luc p= 0,19 %
- C6t thép ngang ciu tao chon khong it hon 20% luwong thép chiu lyc. Ta dung

$6, a200 c6 ham luong 0,23%. Pam bao yéu cau ciu tao.
g y

6.5.2. Tinh thép chiu mémen dm :
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- Mbémen tinh toan : M =8.09 Tm
- Kich thuée tiét dién : b =100 cm, h =15 cm
-Chona=2cm—> h,=15-2=13cm

M 8.09.10°
R, b.h; 145.100.13

- Tinh hé sb: A= =0,330; ¢ =0.792
M 80.9

= = 280.6mm?
R.Ch,  280x0.792x0.13

- C6t thép yéu cau: A =

- Chon thép: ding ¢10, a200. Trong 1m bé rong co 5 thang ¢10, dat F, = 3.92

cm®. Ham luong cot thép chiu luc n =0,3 %

- C6t thép ngang ciu tao chon khong it hon 20% lwong thép chiu lyc. Ta ding

$8, a200 co

ham luong 0,23%. Pam bao yéu cau céu tao.

MAT BANG BO TRi THEP CAU THANG BO TANG 5

6.6. Tinh toan dam thang:
6.6.1. Théng sé tinh todn:
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- Tiét dién dam chon so bo: b x h =200 x300
- Nhip dam tinh tir tim gitta hai vach thang 1a: L =2.9 m
- So d0 tinh: dam don gian, hai dau lién két ngam.
6.6.2. Xdc dinh tdi trong:
- Trong luwong ban than dim: g =0,2.0,3.2,5.1,1 = 165 (kG/m)
- Téi trong do ban thang truyén vao chinh 1a phan luc dimg tai gb tua so d6 tinh.
Khi tinh dén ca hai thang & hai bén dam thi tai trong do ban thang truyén vao
dam s& 1a: p = 2.3060 = 6120 (kG/m)
- Tong tai trong tinh toan tac dung 1én dam 13 :q = 165 + 6120 = 6285 (kG/m)
6.6.3. Xdc dinh ngi lyc:
- Vi so d@6 tinh dAm don gian,hai gia tri momen am va duong 16n nhat
+ Mpax = 1/24.9.L% = 0.8 (Tm), tai giita nhip.
+ Mpin = -1/12.0.L% = -1.6 (Tm), tai gbi tua.

e I
A P T T A A
4%> o -

6.6.4. Thiét ké thép

Tinh thép chiu mémen am.:

- MOmen tinh todn: M = 1.6 Tm

- Gia thiét: a=3cm > h,=30-3=27cm

M 1.6x10°
R,bh?  145x20x27°

- Tinh hé s6: A= =0,08 < , = 0,412

aR bh, (1-V1-2a)R bh, 0,315.145.20.27
R

=2.33(cm?)
2800

- Cét thép yéu cau: F, =

a a

- Chon thép: 2¢14 , ¢6 Fa = 3.08 cm®. Ham lugng thép: p = 0.57%
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Tinh thép chiu momen dwong:

M 0.8x10°

- Tinh hé s A= = _
R bh ~ 145x20x27

=0,04 < a,=0,412

aR,bh 0,04.145.20.27

=1.12(cm?)
R, 2800

- C6t thép yéu cau: F, =

- Chon thép 2¢16, ¢ Fa = 4.02 cm?, dat ham luong 0,7%
- C6t dai cho dam dung thép ¢6, al00 cho khu vuc dau dam va ¢6, a200 cho

khu vuc gitra dam.

BO TRi THEP DAM CHIEU TOI CHIEU NGHI
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CHUONG 7: THIET KE MONG DUOI CQOT KHUNG TRUC H
7.1. Piéu kién dia chét thiy viin cong trinh

7.1.1. Diéu kién dia chit cong trinh:

Két qua tham do va khao sat dia chat dudi cong trinh duoc trinh bay trong

bang dudi day:
SO LIEU TINH TOAN MONG
Lép Chiéu Do ,
dat day(m) sau(m) Mo ta lop dat
1 1.2 1.2 | DPatlap
2 5.8 7.0 | Sét pha déo mém
3 7.4 14.4 Sét pha déo chay
4 7.6 22.0 | Cat byi roi
5 8.0 30.0 Cat hat trung chat vira

Sé liéu dia chat duoc khoan khao sat tai cong truong va thi nghiém trong

phong két hop véi cac s6 liéu xuyén tinh cho thay dat nén trong khu vuc xay

dung gom cac 16p dét co thanh phan va trang thai nhu sau:
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CHI TIEU CO LY CUA PAT NEN

Lép dat 1 2 3 4 5
Chiéu day(m) 1.2 | 58 7.4 7.6 8.0
Dung trong tu nhién y (KN/m®) 17 18.5 17.7 19 19.9
Heé sb rong e - | 0975 | 1.091 | 0.601 | 0.501
Ti trong A - 26.8 268 | 264 | 26.3
Do am tu nhién Wo(%) - 36.3 332 | 195 | 195
Do am gii han nhio Wi, (%) - 43.0 34.4 - -
D6 am gidi han déo W (%) - 25.5 20.6 - -
Do sét B - | 0617 | 1.268 - -
Goc ma sat trong ¢ ° 6 15 8 25 38
Luc dinh ¢ (Kg/cm®) - 60 14 - -
Két qua xuyén tiéu chuan SPT - N=7 | N=1 [ N=22 | N=41
Két qua xuyén tinh CPT q. (MPa) - 1.33 021 | 6.8 18.5
Eo (KN/m?) - 6650 840 | 13600 | 37000

7.1.2. Pdnh gid diéu kién dia chdt va tinh chét xdy dung:
a. Lop 1: Lop dit lip
Phan b6 mit trén toan bd khu vuc khao sat, co bé dﬁy 1.2m, thanh phﬁn chu
yéu 1a 16p dat trdng trot, 1a 16p dat yéu va kha phirc tap, co6 d6 nén chit chua on
dinh.
b. Lép 2: Ldp dit sét pha déo mém
La 16p dat co chiéu day 5.8m. Dé danh gid tinh chat ctia dét ta xét cac hé sd
sau.

Ay, 1+W) 1 26.8x1x(1+0.363)
4 18.5

+ Chi s6 déo: A =Wy- Wy=43.0-25.5=17.5> 17

+ Hé sd rSng tu nhién: e= -1=0.975

= 16p dét sét.
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o sat: _ W-W, 363-255_ 0.617
A 17.5

= 0.5< B< 0.75 = DAt ¢ trang thai déo mém.
+ M5 dun bién dang: ta c6 qc= 1.33 MPa= 1330 KN/m?.
= E, = age= 5x 1330= 6650KN/m* (o 1a hé sb 14y theo loai dét).

e Nhin xét: Day 1a 16p dat co cuong do trung binh, hé sb rdng 16n, gdc ma sat
va mo dun bién dang trung binh, tuy nhién bé day cong trinh han ché so voi tai
trong cong trinh truyén xudng nén 16p dat nay chi thich hop véi viée dat dai
mong va cho coc xuyén qua.

c. Lop 3: Lép dit sét pha déo chiy

La 16p dét c6 chiéu day 7.4m. Dé danh gia tinh chét cta dat ta xét cac hé s6
Sau:

Ay,(L+W) _, _ 26.8x1x(1+0.381)
v 17.7

-1=1.091

+ H¢ sO rong tu nhién: e=

+ Mot phan 16p dat ndam dudi muc nudc ngam:

_A-y, 26.8-10
1+e  1+1.091

+ Chi s6 déo: A = W,,- Wy = 34.4-20.6 =13.8
= 7<A=13.8<1716p dat 4 sét.

=8.03KN/m®

7dn

+ Do sét: = WoWy 3812208, 5659
A 13.8

= Pit ¢ trang thai chay.
+ M6 dun bién dang: ta c6 qc.= 0.21 MPa = 210 KN/m?.
= Eo = ag= 4x210= 840KN/m®
e Nhin xét: La 16p dat c6 hé sb rong twong d6i 10n, gbc ma sat trong nho va
md dun bién dang kha nho, sttc khang xuyén yéu nén 16p dat nay khong thé 1a vi

tri dat mtii coc mong cong trinh.
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Lép 4: I6p dit cdt bui nhé

Pudng kinh c¢& hat(mm) chiém %
W e

2+1/1+0.5/0.5+0.25|0.25-0.1/0.1+0.05|0.05+0.01/0.01+0.002| (%) (MPa)

7.5 7 30 35 15.5 3.5 1.5 195/26.4| 6.8 | 22

La 16p dét c6 chiéu day 7.6m. Dé danh gia tinh chét cua dat ta xét cac hé sb
Sau:
+ Théy rang d > 0.1 chiém 79.5% > 75% = Dat 14 16p cat hat nho.

Ay, (1+W) 1 26.4x1x(1+0.195)
4 19

+ Hé s6 rong tu nhién: e= ~1=0.601

_A-y, _264-10 =10.24KN /m?
1+e 1+0.601

+ Stc khang xuyén: q.= 6.8 MPa= 6800 KN/m?

j/dn

= Pat § trang thai roi.
+ M6 dun bién dang: ta c6 q.= 6.8 MPa= 6800KN/m?’.
= Eo = age = 2x6800= 13600KN/m?
e Nhan xét: Day 1a 16p dat co cuong do chiu tai khong cao, hé sd rong va
sttc khang xuyén trung binh, mé dun dan héi kha nho. Chi 13 16p tao ma sat va
cho coc xuyén qua.

d. Ldp 5: l6p dit cit trung

Puong kinh ¢& hat(mm) chiém %
W Je

>10| 105 |5+2 | 2+1 | 1+0.5 | 0.5+0.25 | 0.25+0.1 | (%) (MPa)

15| 9 25 |415| 10 9 4 13.6/26.3| 18.5 | 41

La 16p dat co chiéu day 8,0 m. Dé danh gia tinh chat ciia dat ta xét cac chi
tiéu sau ctia 16p dit :

+ Ta thdy rang d >2 chiém 35,5 % > 25% nén day l1a 16p cat hat trung.
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+ H¢ s6 rong tu nhién :

o Ay,.(1+W) 1o 2.63x1x(1+0.136)
4 1.99

-1=0.501

_A-y, 263-10
1+e 1+0.501

+ Stre khang xuyén: q.= 18.5 MPa = 18500 KN/m?

Var =10.86KN / m®

—Dit & trang thai chat.

+ M6 dun bién dang: ta c6 q. = 18.5 MPa = 18500 KN/m®.

= Ey = age = 2x 18500 = 37000KN/m?

e Nhin xét: Day 1a 16p dat co6 hé sé rong nho, goc ma sat va mo dun
bién dang 16m, rat thich hop cho viéc dat vi tri miii coc.

1.3. Piéu kién dia chdt thiiy vin.

Muc nudc ngﬁm tuong ddi 6n dinh & d6 siu -7.5m so v&i cdt tu nhién,
nudc it an mon. Cong trinh can thi cong mong & d6 sau 16n nén anh hudng cua
nudc ngdm dén mong cong trinh 1a khong dang ké. Cac 16p cat dia chat trong try
dia chat khong c6 di vat can tr¢ thi cong nén dam bao thi cong mong dién ra lién
tuc, chat luong.

1.4. Pdnh gid diéu kién dia chit cong trinh

Qua tru dia chét ta thay rang 16p dat 1 1a 16p dét hd tap, yéu can bo di. Cac
16p 2,3 déu thudce 16p dat sét mém yéu c6 modun bién dang bé (Eo < 10000
KN/m?). Lép 4 13 16p cat roi nén chi tao ma sat cho coc.

= Ta dit mili coc vao 16p tha 5, 13 16p cat thd c6 modn bién dang 16n

(Eo = 37000 KN/m?). Pay 1a 16p dit rét tot, thich hop cho viée dit miii coc
ctia cong trinh xay dyng nha cao tang.

7.2. Lap phuwong an méng va lwa chon két ciu méng
7.2.1.Cac gidai phap mong cho cong trinh:

Vi cong trinh 14 nha cao ting nén tai trong dimg truyén xuéng moéng nhan
theo s6 tang 1a rat 16n. Mat khic vi chiéu cao nha gan 40m nén tai trong ngang

tac dung 1a khé 16n, doi hoi moéng c6 d6 6n dinh cao. Do d6 phuong 4n méng
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sdu 1a hop 1y nhat dé chiu dugc tai trong tir cong trinh truyén xudng. Xem xét

mot s6 phuong an sau:

Mbéng coc déng: Uu diém 12 kiém soat dugc chit luong coc tir khau ché tao
dén khau thi cong nhanh. Nhung han ché ciia n6 1a tiét dién nho, kho xuyén qua
6 cat, thi cong gy on va rung anh hudng dén cong trinh thi cong bén canh dic
biét 1a khu vuc thanh phd. Hé méng coc dong khong dung duoc cho cac cong
trinh c6 tai trong qua 16n do khong du chd bb tri cac coc.

Méng coc ép: Loai coc ndy chit luong cao, d0 tin cdy cao, thi cong it tiéng
6n. Han ché cua n6 1a khé xuyén qua 16p cat chat day, tiét dién coc va chiéu dai
coc bi han ché. biéu nay dan dén kha nang chiu tai cia coc chua cao.

Mbong coc khoan nhoi: La loai coc doi hoi cong nghé thi cong phire tap. Tuy
nhién né van duoc dung nhiéu trong két cau nha cao tdng vi nd co tiét dién va
chiéu sau 16n do d6 né co thé tua dugc vao 10p dit tét nam & sdu vi vay kha
ning chiu tai cta coc sé& rat 1én. Mic du vdy nhung néu xét vé hiéu qua kinh té
d6i v6i timg cong trinh cy thé thi viéc thi cong moéng bang cong nghé thi cong
coc khoan nhoi can duoc xem xét c6 phi hop hay khong.

- Cong trinh nha cao tang thudng c6 cac dic diém chinh: tai trong thang
dimg gia tri 16n dat trén mat bﬁng han ché, cong trinh can c6 sy 6n dinh khi c6
tai trong ngang...

Do d6 viéc thiét ké mong cho nha cao ting can dam bao:

- D6 Iun cho phép

- Strc chiu tai cua coc

- Cong nghé thi cong hop 1y khong lam hu hai dén cong trinh da xay dung.

- Pat hiéu qua — kinh té — k¥ thuat.

Vi cac dic diém dia chét cong trinh nhu da gidi thidu, cac 10p dat phia trén
déu 1a dat yéu khong thé dat mong nha cao tang 1én duogc, chi ¢ cac 16p cudi
cung 1a cat hat thd c6 chiéu dai khong két thiic tai day hd khoan 1 c6 kha ning

dit dugc méng cao tang.
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Hién nay co6 rat nhiéu phuong an xir Iy nén mong. Vi cong trinh cao gan

40m so véi mat dat tu nhién, tai trong cong trinh dat vao mong 1a kha 16n, do do
ta chon phuong 4n mong sau dung coc truyén tai trong cong trinh xubng 16p dat
tot.
+ Phuong an 1: dung coc tiét dién 30x30cm, thi céng bang phuong phap
dong
+ Phuong an 2: dung coc tiét dién 30x30cm, thi cong bang phuong phap ép.
+ Phuong 4n 3: dung coc khoan nhdi.
* Un, nhwoc diém ciia coc BTCT diic sén :
o Uu diém :
- Tya 1én nén dat tot nén kha nang mang tai 16n.
- D& kiém tra duoc chét luong coc, cac thong sb ky thuat (luc ép, do
chéi...) trong qua trinh thi cong.
- Viéc thay thé va sita chita dé dang khi c6 sy c6 vé k¥ thuat va chat
luong coc.
- MBoi truong thi cong moéng sach s& hon nhiéu so vdi thi cong coc
khoan nhoi.
- Gié thanh x4y dung twong ddi r& va phu hop.
- Néu thi cong bang phuong phap ép coc thi han ché gay tiéng 6n va nd
pht hop véi viée thi cong mong trong thanh phd.
- Phuong tién, may moc thi cong nhiéu, doi ngii can bo k¥ thuat va cong
nhan c6 kinh nghiém va tay nghé thi cong cao.
- Trong khong gian chat hep thi phuong phap nay t6 ra hiru hi€u vi co
thé dung chinh tai trong cong trinh lam ddi trong (phuong phap ép sau)
-Thi céng pho bién véi chiéu dai coc phong phu va c6 thé dong hoic ép.
o Nhuoc diém:
- Khong phu hop voi nén dét c6 cac 16p dat tot nam sau hon 40m, cac

16p dat c6 nhiéu chudng ngai vat.
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- Phai n61 nhiéu doan, khong c6 bi¢n phép ki thuat dé€ bao vé mdi noi

hiéu qua.
- Du la ép hay dong thi kha ning giit coc thang dung gip kho khin, va
nhiéu sy cb thi cong khac nhu: hién tuong chdi gia, vo dau coc, an toan
lao dong khi cau lép cac doan coc.
- Qua trinh thi cong gay ra nhitng chan dong (phuong phap dong coc)
lam anh huéng dén cong trinh lan can.
- Puong kinh coc han ché nén chiéu sau, stc chiu tai cling kém hon coc
nhoi.

= Khi dung phuong phép thi cong coc BTCT dtic san phai khiac phuc cac

nhuoc diém ciia coc va k§ thuat thi cong dé dam bao yéu cau.
* Un, nhwoc diém cia coc khoan nhéi :
o Uu diém -

- C6 thé tao ra nhimg coc c6 duong kinh 16n do d6 chiu tai nén rat 16n.
- Do céch thi cong, mat bén cua coc nhdi thuong bi nhdm do d6 ma sat
gifra coc va dat néi chung ¢o trj s6 16n so véi cac loai coc khac.
- Khi coc 1am viéc khong gy lun anh huéng déang ké cho cac cong trinh
lan can.
- Qua trinh thyuc hién thi cong méng coc dé& dang thay doi cac thong sb
cua coc (chiéu sau, duong kinh) dé dap tng voi diéu kién cu thé cua dia
chat du6i nha.

e Nhuoc diém:

- Khé kiém tra chat luong cua coc.
- Thiét bi thi cong twong ddi phire tap .
- Nhén lyc doi hoi ¢o tay nghé cao.
- Rat kho giir vé sinh cong truong trong qua trinh thi cong.
7.2.2. Lwa chon phwong an mong:
Qua nhitng phan tich trén dung phwong phdp coc ép 13 hop li hon ca vé yéu

cau suc chiu tai, kha nang va di€u ki¢n thi cong cong trinh.
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-Tiéu chudn xdy dung:

Do ltn cho phép [s] = 8cm
- Cdc gid thuyét tinh todn, kiém tra coc dai thip

- Stre chiu tai cua coc trong méng dugc xac dinh nhu dbi véi coc don ding
riéng &, khong ké dén anh huéng ciia nhom coc.

- Tai trong truyén 1én cong trinh qua dai coc chi truyén 1én cac coc chur
khong truyén 1€n céc 16p dat nim gitra cac coc tai mat tiép xuc voi dai coc.

- Khi kiém tra cuong do cua nén dat va khi xac dinh d6 lan cua mong coc thi
coi méng coc nhu mot khdéi moéng quy wde bao gdbm coc, dai coc va phan dat
gilra cac coc.

- Vi viéc tinh toan khbi méng quy udc gidng nhu tinh toan méng nong trén
nén thién nhién (b qua ma sat & mit bén mong) cho nén tri s6 mémen cua tai
trong ngodi tai day mong khéi quy udc dugc liy giam di mot cach gin dung
bang tri s6 momen cia tai trong ngoai so vdi cao trinh day dai.

- Pai coc xem nhu tuyét dbi ctng.

- Coc dugc ngam cting vao dai.

- Tai trong ngang hoan toan do dét tir day dai trd 1én tiép nhan.

7.3. Tinh toan coc
7.3.1.. Vit liéu:
+ Pai coc: + Bétong cap do bén B25: Ry= 14.5MPa. Ry= 1.05MPa.
+ C6t thép CII: Rs= 280MPa.
+ Bétong 1ot B12.5 day 10cm.
+Coc:  + Thép doc 4918 ( F,= 10.18 cm?). Bétdng B25.
+ Bich dau coc: thép ban day lcm, cao 15cm, dau coc ngam
vao dai 10cm va cbt thép neo (pha dau coc) trong dai bang (>20¢) = 40cm.

Vay tong chiéu dai coc trong dai 1a 50cm

+ Mili coc cim sau vao 16p thir 513 1.8m.
+ Pau mii coc vat 30cm.

7.3.2.80 bo chon coc va dai coc:
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Cac yéu cau cong trinh vé do bén va do lun va dya vao céac so liéu khao sat

dia chat cong trinh, ta da chon phuong 4n méng coc ma sat thi cong bang
phuong phap ¢€p tinh.
Can cur vao céc lop dia chét trén ta dy kién cidm coc vao do sau 23.3m tinh tir
mit dat tu nhién tirc 1a cdm vao 16p 5 mot doan: 1.3m (16p cat trung chit vira).
Trén co so ndi luc tinh toan tai chan cot di c6 san dugc 1§y ra tur bang td hop

duogc thong ké trong bang dudi day:

3 My M N .
cot (KNm) (KNym) (KN) (EN) (Iflil)
C22 -3.37 8.20 -1179.7 4.55 -2.75
C23 -1.9 8.94 -2099.5 1.33 0.77
C24 -22.19 8.29 -2594.1 7.0 -22.1
C25 23.95 8.29 -2588.1 7.0 -22.6
C26 3.1 -7.85 -2087.1 -1.9 1.0
c27 3.91 .47 -1188.2 4.26 2.85

Do nha c6 tﬁng ham (cét san tﬁng ham 1a -2.4m) nén ta dy dinh dat mat trén
dai & d0 sau -2.4m (cbt mit trén dai trung c6t san ting ham) vai gia thiét chiéu
cao dai h = 0.8m suy ra dy dai cach mat dat tu nhién 3.1m (c6t —3.8m), dai coc
nam trong 16p dat thir 2.

Chiéu dai coc 1 = 23.3-3.1+0.5+0.3 = 21.0m. Chon 3 coc 30x30cm va chiéu
dai mdi coc 1a 7m.

7.3.3. Gidi phdp lién két hé dai coc:

Céc dai coc duge ndi v6i nhau bang hé giang, cic hé giang nay lién két
ngam vao dai moéng cb tac dung truyén lyc ngang tir dai coc ndy sang dai coc
khac, vi vay giang mong c6 kha ning giam kéo giira cac dai mong. Gop phan
diéu chinh va giam chuyén vi lan léch giita cac dai mong. Hé giang con gop

phan chiu mgt phan mémen truyén tir cdt xuéng, do d6 c6 kha nang diéu chinh
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nhitng sai 1éch do coc ép khong thing dimg gy ra. Ngoai ra hé giang con 13 goi

dd dé xay tuong 1én trén.

Nguoi ta can cir vao khoang cach gilta cac dai canh nhau, tai trong cong
trinh tac dung vao dai, do lun léch tuong dbi gitra cac dai véi nhau ma co
phuong phap b tri dién tich c6t thép trong giang. Giang duoc cdu tao nhu cdu
kién chiu udn nén cdt thép bd tri chiu mémen duong va am la nhu nhau. Chon
cao trinh mat trén ctia giang mong bang cao trinh mat trén dai mong.

So bo chon kich thude giang méng 1a bxh = 30x70cm, dung bétong B25, cbt
thép dat theo tinh toan chénh lun gilta cac dai mong, theo kinh nghi¢m va theo
cu tao As> Umin-

Chon thép doc 6420 va cdt dai $12a300.

7.3.4. Xdc dinh swc chiu tdi cua coc:
a.Theo vit liéu:
Stre chiu tai cua coc theo vat liéu duoc tinh nhu sau: P.,; = m(R,Fp+ RsFs)
Trong do:

Ry - Cuong dg cua bé tong coc BTCT duc san.
Fp - Dién tich tiét dién coc.
F, - Dién tich c6t thép doc.
Rs - Cuodng d6 tinh toan ctia cot thép
m - Hé sb diéu kién 1am viéc cua coc. Léy m=1

= Py = 1(14.5x(0.3x0.3-10.18x 10%)+280x 10.18x 10™*) = 1.575MPa =

1575KN

b. Theo két qud xuyén tiéu chudn (SPT).

- Theo cong thirc ciia Meyerhof.

4
P, =KNJF +uZ|i|<2N:b
i=1

[p]:iz KNSF +u> LK,NG
F, 3

Trong do:
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- Ng :chi s6 SPT trung binh trong khoang 1d duéi miii coc va 4d dudi mili

coc.
- N : chi s6 SPT 16p dét doc than coc.
- F: Dién tich tiét dién miii coc, m?,
- Ky = 400KN/m? cho coc ép.
- K, =2 cho coc ép.
- w: chu vi tiét dién coc.
- 1: chiéu sau 16p dat doc than coc.
Hé sb an toan Fy ap dung khi tinh toan stc chiu tai ciia coc theo xuyén tieu

chuan TCVN205 1ay bang 2.5 =3.

Py = 400%x41x0.3x0.3+[(0.3x4)x2(3.8x 7+7.4x1+7.6x22+1.3x41)] =
2133.6KN
= [P]= % _ 21336 _ 711.2KN

S

c. Theo két qua xuyén tinh (CPT).

4
P, =Fk,g, +u> |, Qu
i1 &

4

Fk.q, +uZIi G

[P] = ﬁ = i=1 ai
F 3

S

Trong do:

cn s T ~- 2
F: Dién tich tiét dién miii coc, m”.

k. Hé s6 chuyén dbi tir két qua CPT.

u: chu vi tiét dién coc.

li: chiéu sau 16p dat tha i doc than coc.

(ai: stee khang xuyén cua 16p dat thi i.

Jc: stc khang xuyén cua 16p dat miii coc.
H¢ s6 an toan Fs &p dung khi tinh toan strc chiu tai ctia coc theo xuyén ti€u

chuan TCVN205 1dy bang 2+3.
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0.21x10°
X ———+
30

3
1.33x10 +74
30

P,y =0.3x0.3x0.4x18.5x10° + (0.3x 4)[3.8

6.8x10° ><18.5><1O3

+7.6x +1.3 ]
150
P, =1742.88KN
P
= p=-"_ 1742.88 697.15KN
F, 25

d. Theo co Iy dit nén (phwong phdp thong ké ):

Py: Strc chiu tai tinh toan cua coc don tinh toan véi dat nén.
5
P, = m(%UZTili +a,FR))
i=2

Trong do6 :
P« — Strc chiu tai tinh toan.
m=1-Hé s xét toi anh huong cua thi cong dén kha ning lam viéc cua dat
nén.
o— Heé sb ké dén anh hudng phuong phép ha coc dén ma sat gitta coc va
dat.
o~ Hé s6 ké dén anh huong phuong phap ha coc dén sirc chiu tai cua
dat
dudi mii coc. (o= op=1)
u— Chu vi tiét dién coc.
7; — Luc ma sat giéi han don vi trung binh cua mdi 16p dat (Tra bang).
R,— Cuong d6 16p dat miii coc.
Chia céc ting dia chat thanh cac 16p co6 chiéu day 1; khong qua 2m. Chiéu sau
binh quén Z; timg 16p tinh tir cao trinh cia mat 16p thir 2 dén gitra 16p.
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+ Lép thir 2 : Sét déo mém cé dd sét B=0.617
Z,= 2.9m =1,=12.8KN/m?, I,= 1.8m.

Z,= 4.8m =1,=15.6KN/m?, I,= 2.0m.

+ Lop thir 3 : Sét déo chay co do sét B=1.268

Z5= 6.8m =13=6.0KN/m?, l;= 2.0m.
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Z,= 8.8m =1,=6.0KN/m?, 1,= 2.0m.
Zs= 10.8m =15=6.0KN/m?, Is= 2.0m.
Zs= 12.5m =14=6.0KN/m?, l;= 1.4m.
+ Lop thur 4 : Cat hat nho chat vura.

Z,= 14.2m =71;=50.2KN/m?, I;= 2.0m.
Zs= 16.2m =13=52.2KN/m?, lg= 2.0m.
Zo= 18.2m =1=54.2KN/m?, 1= 2.0m.
Z10= 20.0m =71,0=56KN/m?, 1;4=1.6m.

+ Lop thwr 5 : Cat hat trung chat vira.
Z11=21.450m :>’L'11:54.2KN/m2, I]_]_: 2.0m.
Cuong do tinh toan 16p dat mili coc R,= 5253.33KN/m? (Tra bang)

—Py=1.[1x0.3x4(12.8x 1.8+15.6x 2+6x (2+2+2+1.4)+50.2x 2+52.2x 2+54.2x 2+
+56x1.6+54.2x 1.3)+1x0.3x0.3x5253.33]
= 1158.6 KN

_ P& _ 11586

=P= = - -82757KN
Ke 1.4

Vay chon stre chiu tai cta coc la: P.= min{P;}= 697.15KN
7.4. Tinh toan mong

Thiét ké mong:

Trong tit ca cac mong cua khung truc 3. Do cong trinh chung cu cao cap
HOANG CUONG PLAZA d6i xtng theo ca 2 truc nha, va tir bang to hop noi
luc ta théy ndi luc dudi cac cdp cot (C22, C27); (C23, C26); (C24, C25) la
tuong duong nhau, nén ta chi thiét ké mong dudi cac cot C22, C23, C24 va sau

d6 bd tri d6i xtmg cho méng dudi cac cot C25, C26, C27.
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7.4.1. MONG H2:( dai M1 duéi ¢t bién C22 — C27)

7.4.1.1. Thiét ké méng H2:

a. Tdi trong tinh todn tac dung tai dinh mong:
+ Trong luong gidng méng 30x70cm theo ca 2 phwong truyén vao dai
mong:

N, = ybhl =25x0.3x0.7 x (B+3.6) =37.8KN
2

= N1 luc tinh toan tdc dung tai dinh mong:

M =-3.37KNm
M{ =8.20KNm

* = 4.55KN
" =-2.75KN

Ng =N+ N, =1179.7+37.8 =1217.5KN

— Noi lue tiéu chuén tac dung tai dinh mong:

tt
11 11
o Moy 820 _ oo
“T1 11
tt
o _ Qo 445 _ 45k
*T71 11
Q275
tc Oy
Xy 740 5 ek
Q=171

tt
ne = No 12175 5906 6oy
11 11

b. Chon so bé sé lwong coc:

BN, _ 1.2x1106.82

=1.905 coc
Pc 697.15

N, =

c. Chon va bo tri coc trong dai:

Chon 2 coc va bo tri nhu hinh vé sau:
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T kich thude coc va sb luong coc ta chon dugc kich thudce dai nhu hinh ve.
Véi nguyén tac:

- Khoang cach giita cac coc trong dai dam bao diéu kién 1 > 3D (véi D 1a
duong kinh ctia coc). O day voi coc D=300 = 3D=900mm.

- Khoang cach tir mép ngoai coc bién dén meép dai gan nhat

s> % = 0.5x300 = 150mm. Chon s = 150mm.

- Chiéu cao dai hy =0.8 m.
- Lop bétong 16t dudi day dai rong hon mép dai 100mm.

Pai coc bd tri nhu hinh v&, kich thude so bd cua dai chon : 1.5x 1.0x 0.8 m.

7.4.1.2. Tinh toan mong H2:
a. Kiém tra chiéu sdu chén dai.
Chiéu sau chon dai tinh tir day dai dén mit dai va phai thoa man diéu kién:
N4 > Nimin
Trong do:
hmin: chiéu cao ti thiéu cua dai dé tong cac luc ngang tac dung vao dai
duoc tiép thu hét & phﬁn dat d6i dién, coc chi lam viéc nhu coc chiu kéo hoic

nén ding tam.
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- o9y [Q
himin = 0.7tg (45 2) pr

®, ¥ : g6c ma sat trong va trong luong tu nhién trung binh cua dat tir day
dai tr 1én. Véi ¢ = 4°, v = 17 KN/m®
Q, : tdng tai trong ngang.
Tu két qua ndi lyc tai chan cdt : c6 Qp = Qmax = 4.55KN.
b: canh day dai phat sinh 4p lyc dat, b= 1.0m.

4.55

=0.25m < hy = 0.8m = Thoa man.
17x1.0

— Ny = 0.7 tg (450—% ).

b. Kiém tra dp lwc truyén lén coc.
+ Trong luong dai:
N, = F,h,7,n =1.5x1.0x0.8x25x1.1 =33KN

+ Phan trong lugng do dat va bétong nén tang ham co6 thé bo qua do mot
phan 16n nam tryc tiép vao nén dat.

= NOi luc tinh toan tai day dai:

N = N¥ +N, =1217.5+33=1250.5KN

M,," = —3.37KNm
M,," =8.20KNm

Tai trong tac dung Ién coc xac dinh theo cong thirc:

tt tt tt
N MOy M X

:nci ny * inz

Trong d6: ymax = 0.45 m, Zy? = 2x0.45° = 0.405M? , Xpax = 0 M

P

max, min

—p - 1250.5 4 3.37x0.45
' 2 0.405

Pmax = 626.95 KN

Prin = 619.44 KN > 0 = Khéng can kiém tra diéu kién coc chiu nhd.
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Trong lugng ban than coc tinh tur day dai dén chan coc, phﬁn coc nam dudi

muc nude ngdm chiu tic dung day ndi cua nudc ngdm véi ygn = 17KN/m?,

Qc = NFc(ley+lg van) = 1.1x0.09x [(7-4.3)x 25+(23.6 - 7)x 17] = 34.6KN

Pc max = Pmax + gc = 626.95 + 34.6 = 661.55 KN < [P] = P, = 697.15KN.
Vay coc dam bao kha nang chiu luc.

c. Kiém tra sikc chiu tdi ciia dit nén.

D6 ltn ctia nén mong tinh theo d6 lun ctia nén khdi mong quy udc, chiéu cao
khbi méng quy udc tinh tir day dai dén miii coc voi goc mé o ( Nho ma sat giira
dién tich xung quanh coc va khb dit bao quanh nén tai trong méng duoc truyén
xubng nén véi dién tich 16n hon xuat phat tir mép ngodi coc bién tir day dai va
mo rong goc o vé moi phia).

* Dién tich didy mong khoi quy udc xac dinh theo cong thirc:

Fqu:(Al"'ZLtga )(Bl+2Ltga)

Trong d6: « = %

h
2o | 3.8x8°+7.4x4° +7.6x 25° +4x38°

2 ~17.63°
Th 38+7.4+7.6+4

a=Po 1183 _ 4 410
4 4

A;=15m;B;=1.0m

L: chiéu dai coc tinh tir ddy dai toi mii coc L =21 m
Fou = (1.5+2x 21xtg 4.41°)( 1.0+2x21xtg 4.41°) = 4.74x4.24 = 20.1m?
Momen chdng uén W, ctia khi méng quy udc la:

W= 4.74x4.24°

X

4.24x4.74°

=14.2m°; W, = =15.9m?

+ Tai trong tinh toan dudi day khéi mong quy udc:
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-Trong luong cua dai va dat tir ddy dai tro 1én:

N1 = Fge ha v = 20.1x0.7x20 = 281.4 KN
-Trong luong khdi dat tir miii coc toi ddy dai:
N2 = ( Aq-Bqu—Fo)-le.yin = (4.74x4.24 — 0.09x 2) x 21x 20 = 8365.39 KN
-Trong lugng coc: qc = Fe.le.yc = 0.09x21x 25x 2 = 94.5KN
Luc tac dung tai day khéi mong quy udc:
N" = N; +N, + g, = 281.4 + 8365.39 + 94.5 = 8741.29 KN
MY = -3.37KNm; M, = 8.20KNm.

Ap lyc tinh toan duéi ddy khdi mong quy udc:

oo _ N M, M, 874129 337 82

max = VRSV +25 4 =% = 435.6KN / m”
F, W, W, 201 142 159
u M
pr _Ni M, M, 874129 337 82 _ 000\ 0
F, W, W, 201 142 159
p, = Pos ; Pn _ 435644341 _ 1) orn 2

* Sirc chiu tai cua nén dat dudi day khdi mong quy udc tinh theo cong thirc

cua Terzaghi:

Pgh = 0.504 N, Bgw ¥ + a2 Ngy’h + a3 N €

Trong do:
L 474
=—-==__"=11
“~ BT 222
aw=1-92-1_02 _pg
(04
0(2—1
az=1 %=1+%=1.18
o A

¢ =38° nén N,=67.4; N, =48.9; N, =614
v: dung trong cua dét tai ddy mong = 19.9 KN/m®
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v’: dung trong cta dat tir ddy mong dén mit dat tw nhién = 17 KN/m®

h: khoang cach tir ddy mong dén mat dét ty nhién = 21.3+1.2=22.5m
c: lyc dinh ctia dat tai day mong (c = 0)
Pgh = 0.5x0.82x67.4x4.24x19.9 + 1x48.9x17x225 + 0 = 21035.8
KN/m?

P, 21035.8
F 3

S

[P]= = 7011.9KN / m’

= P, =434.85KN /m* <[P]=7011.9KN /m’
P =43585KN /m’ <1.2[P]=8414.4KN / m?
Nhu vay nén dat dudi mili coc dam béao kha nang chiu luc.

d. Kiém tra d6 lin ciia méng coc.

Ta c6 thé tinh toan d lin ciia nén theo quan niém nén bién dang tuyén tinh.
Pat nén tir pham vi tr ddy mong trd xudng c6 chiéu day kha 1on. Pay khbi
mong quy udc cé dién tich bé. Ta dung mo hinh 14 nira khong gian bién dang
tuyén tinh.

+Ung suét ban than tai day cac lop dat tinh tr mat dat tu nhién:
Lép dat 1ap:
6",=o= 1.2x17= 20.7 KN/m’

L6p dat sét déo mém:

6™ ;= 20.7 +5.8x 19 = 130.9KN/m?

Tai vi tri muc nudc ngﬁm:
6™,=g5= 130.9 +0.5x17.7 = 139.75KN/m?
Lép dat sét déo chay:
6™ ,-15.,= 139.75 +7x8.03 = 195.96KN/m?

Lép dat cat bui roi:
6™ sy g= 195.96 +7.6x 10.24 = 273.78KN/m?

Lép dat cat trung chat:
0™ m0a4= 273.78 +1.6x10.86 = 291.16KN/m?

= Ung suat gay lun ¢ ddy khdi mong quy udc:
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o, =P, —0o,,, =434.85-291.16 =143.69KN / m’

Do lun cia mong coc tinh gan dung theo 1y thuyét dan hoi nhu sau:

_ 1
S= EOO b'(D'pgl
Voi D4= 47411 =003
B 4.24
Ho=0.3
1-0.3 _ _
= S= 37000 x4.74x0.93x143.69=0.016 (M) =1.6 cm < [S] =8 cm

Viy nén dam bao d6 1an cho phép.

7.4.1.2.Tinh toan, kiém tra dai coc

Kiém tra diéu kién choc thiing: (TCVN5574-91)
Gom:

* Tinh toan c0t dam thung dai

- Cuong do chiu kéo tinh toan cua bé tong 1a Ry = 1.05Mpa.

- Tiét dién cot be = he = 0.5m

- Chon 16p bao v¢ a =0.8cm. Chiéu cao 1am viéc cua dai: h,= 0.8-0.1 =0.7m

Viéc tinh toan dam thing duogc tién hanh theo cong thire sau:

Py <P :I:al b,+C, +a, h +¢ :IhORbt

Trong do:
P Iwc dAm thung bang tong phan luc cua coc ngoai pham vi day thap dam
thung.
Tiét dién ctia thap dam thing nhu hinh vé:
* Kiém tra cét ddm thiing dai theo dang hinh thdp do luc cit :
- Téai trong dai tac dung vao dau coc:
Gg=Fqhnyp=1.0x1.5x0.8x25x1.1 =28.88KN
- Tai trong truyén 1én coc trong dai :
_ N Mg, xy, 1217.5+28.88  3.37xy,

Z Yi Z Yi
i=1 i=1
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Ta c6 bang tinh sau :

Coc X Yi Poi
1 0.0 -0.45 626.93
2 0.0 0.45 619.45

Twr bang ta c6 lyc dam thung :
Pgt= (626.93+619.45) = 1246.38 KN
Peat— luc chéng dam thung béng téng phan luc & dau coc:
Py = b+c, +a, ho+c |hR,

o1, Op - cac hé so duoc xac dinh nhu sau:

2 2
o, =15 ’1+(%J =15 /l+(%) =474
1 .
2 2
a,=15 ’1+(2—0j =1.5‘/1+(—é'22j =6.48
) .

C1, C, — khoang cach trén mat bang tir mép cot dén mép cua day thap dam

thiing

C:=0.2m; C,=0.25m
— P = [4.74x(0.3 +0.25) + 6.48x(0.3 + 0.35)]x1.05x1.05x10° =
7517.95KN

Vay Py = 3424.88KN < P4 = 7517.95KN.
= Chiéu cao dai thoa man diéu kién chong dam thung.
* Kiém tra khd néing hang coc chiu lyc Ion choc thiing dai theo tiét di¢n
nghiéng:
Dicu kién kiém tra :
Pt < B.bw.ho.Rx
Pt = Pos + Pos = 2x615.05 = 1230.1(KN)

2
B =07 1+(%) voic=0.35m
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2
— =07 1+(@j ~2.2
0.35

btb ~ bdai =1.0m
Ry = 1.05Mpa = 1050KN/m?
—>B.b.No. Rk = 2.2x1.0x 1.05x 1050 = 4366KN

Vay Py < B.bg.he.Rx = théa man diéu kién
7.4.1.3. Tinh todn dai chiu uén
Xem dai coc 1a tuyét ddi cimg va 1am viéc nhu ban céng x6n ngam tai mép

A

cot.

600
800

100

1200
10p0

SRR

r#j ‘AA
500

8 { 1500 4{{

17p0

a. Tinh todn thép cho dai theo phwong canh ngin.
+Mbmen tai mép cot theo mat cat I-1 13 :

M, =1,.P,, = 0.2x626.93 =125.4KNm

= Dién tich cbt thép can thiét 1a:

M, 125.4

F= = ~=0.89x10"°m? =8.9cm’
0.9n,R,  0.9x0.57x280x10

Chon 716 a150 c6 Fs= 14.07cm?.
Chiéu dai mdi thanh : | - 2a=2.4 - 2x0.05 = 2.3m
Theo phuong canh ngan, ta bd tri ¢t thép theo ciu tao :

Chon 1116 a 140 c6 F, = 22.12 cm?
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7.4.2 MONG H3:( dai M2 dwéi cdt bién C23 — C26)
7.4.2.1. Thiét ké mong H3:

a. Tai trong tinh todn tac dung tai dinh mong:
+ Trong luong gidng méng 30x70cm theo ca 2 phuwong truyén vao dai
mong:

N, = ybhl =25x0.3x0.7 x (E+3.6) =37.8KN
2

= Noi luc tinh toan tac dung tai dinh mong:

M{, =-1.9KNm
M{, =8.94KNm

¢ =1.33KN
Q" =0.77KN

Ng =N+ N, =2099.5+37.8 =2137.3KN

— Noi luc tiéu chuén tac dung tai dinh mong:
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tt
k= Mo, _1.9 =1.73KNm
1.1 11
Mtt
0 = or 890 _ g 13kNm
1.1 11
tt
oo X _133 =1.21KN
1.1 11
Q,, 0.77
e _ 0 27T _0.7KN
R 1.1 11
tt
Nm—&—@:m%.om

° 11
b. Chon so bé sé lwong coc:

N tc
N, = BNo~ _ 1.3x19430 _, coc
Pe 697.15

Chon sb luong coc b tri trong dai M2 1a 4 coc.
c. Chon va bé tri coc trong dai:

Chon 2 coc va bo tri nhu hinh vé sau:

1 900 [ L
| |

| | 500 | |
L | (I
M 1 (N
| | | |
| | | |
L L

o ooL 1500 Lloo i
T 7
1700
DAI MONG M2

Tu kich thude coc va sb lugng coc ta chon dugc kich thude dai nhu hinh ve.

V&1 nguyén tac:
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- Khoang cach giira cac coc trong dai dam bao diéu kién 1 > 3D (véi D 1a

duong kinh cua coc). O ddy véi coc D=300 = 3D=900mm.

- Khoang cach tir mép ngoai coc bién dén mép dai gan nhat
s> % = 0.5x300 = 150mm. Chon s = 150mm.

- Chiéu cao dai hy =0.8 m.

- Lop bétdong 16t dudi day dai rong hon mép dai 100mm.

Dai coc bd tri nhu hinh v&, kich thuée so bo cua dai chon : 1.5x 1.5x 0.8 m.

7.4.2.2. Tinh toan mong M2
a. Kiém tra chiéu sau chén dai:
Chiéu sau chon dai tinh tir ddy dai dén mat dai va phai thoa méan diéu kién:
Ng > Nimin
Trong do:
Nmin: chiéu cao toi thiéu cta dai dé tong cac lyc ngang tac dung vao dai

duoc tiép thu hét & phﬁn dat d6i dién, coc chi 1am viéc nhu coc chiu kéo hodc

nén dung tam.
hin = 0.7tg (45° -2 ) |2
2 y.b

@, ¥ : goc ma sat trong va trong luong tu nhién trung binh cia dat tir day
dai tro 1én. Véi ¢ = 4°, v = 17 KN/m®
Qy : tong tai trong ngang.
Tu két qua ndi lyc tai chan cot : c6 Qp= Qmax = 1.33KN.
b: canh day dai phat sinh 4p lyc dat, b= 1.5m.

1.33
17x1.5

= Ny = 0.7 tg ( 45° —% ). = 0.15m < hy = 0.8m = Thoa mén.

b. Kiém tra dp lwc truyén lén coc.
+ Trong lugng dai:
N, = F,h,7,n =1.5x1.5x0.8x 25x1.1=49.5KN
+ Phan trong lugng do dat va bétong nén tang ham cé thé bo qua do mot

phan 16n nam tryc tiép vao nén dat.
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= Noi lyc tinh toan tai day dai:

N® = N¥ + N, = 2099.5+49.5 = 2149.0KN

M, =1.9KNm
M,," =8.94KNm

Tai trong tac dung Ién coc xac dinh theo cong thirc:

tt tt it
P ) :N iMx 'ymaxiMy 'Xmax
max, min nc Z y,2 inz
Trong d6: Ymax = 0.45 M, Ty% = 2x0.45% = 0.405m?,
Xmax = 0.45 m, x4 = 2x0.45% = 0.405m?

—~p 2149 4 1.9x0.45 + 8.94x0.45
e mn 4 0.405 0.405

Prmax = 549.3 KN

Prin = 525.5 KN > 0 = Khéng can kiém tra diéu kién coc chiju nho.

Trong luong ban than coc tinh tir day dai dén chan coc, phan coc nam dudi
muc nudc ngﬁm chiu tac dung déy ndi cla nude ngém VO Yan = 17KN/ m®.

gc = NFc(lyy+lg van) = 1.1x0.09%[(7-4.3)x 25+(23.6 - 7)x 17] = 34.6KN

Pc max = Pmax + 0c = 549.3 + 34.6 = 583.9 KN < [P] = P, = 697.15KN.

Vay coc dam bao kha nang chiu luc.

c. Kiém tra sirc chiu tdi ciia dit nén:

D6 ltn cua nén mong tinh theo d6 lun ctia nén khdi moéng quy udc, chiéu cao
khéi mong quy wéc tinh tir ddy dai dén miii coc voi goc mé o ( Nho ma sat giira
dién tich xung quanh coc va kho dat bao quanh nén tai trong méng dugc truyén
xubng nén véi dién tich 16n hon xuat phat tir mép ngoai coc bién tir day dai va
mé rong goc o vé mdi phia).

* Dién tich day mong khdi quy wéce xac dinh theo cong thirc:

Fou=(A1+2Ltge ). (Bi+2Ltga )

Trong d6: o= Do
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4

h
§<”' | 3.8x8°+7.4x4° +7.6%25° +4x38°
ih_ 3.8+7.4+7.6+4

=17.63°

A;=1.5m; B;=15m

L: chiéu dai coc tinh tir day dai té6i miii coc L =21 m
Fou = (1.5+2x 21xtg 4.41°)( 1.5+2x21xtg 4.41°) = 4.74x4.74 = 22.47Tm?
Momen chéng uén W, cta khdi méng quy uéc 1a:

_ATAXAT4 4.74x4.74

W, =17.75m°

X

=17.75m" ; W, =

+ Tai trong tinh toan dudi day khoi mong quy udc:
-Trong lugng cua dai va dat tir ddy dai tro 1én:
N1 = Fgu ha v = 22.47x0.8x20 = 359.5 KN
-Trong lugng khoi dat tir miii coc toi ddy dai:
Nz = ( Aq-Bqu—F¢)-lc.yvin = (4.74x4.74 — 0.09x 4) x 21x 20 = 9285.2 KN

-Trong lugng coc: qc = Fe.le.yc = 0.09x21x 25x4 = 189KN
Lyc tac dung tai day khéi mong quy udc:

N" = N; +N, + gc = 359.5 + 9285.2+ 189 = 9833.7 KN

MY = 1.33KNm; MY, = 8.94KNm.

Ap lyc tinh toan du6i day khdi méng quy uée:

oo _ N M, M, 98337 19 894

X

max e - + +
F W, Wy 2247 17.75 17.75

qu

=438.2KN /m®

o _Ng M, M, 98337 19 894
"R, W, W, 2247 1775 17.75

qu

=437.03KN / m?

P, +P, 4382+437.02
2

P, = 437.61KNM’

* Sirc chiu tai cua nén dat dudi day khdi méng quy udc tinh theo cong thirc

cua Terzaghi:
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Pgh = 0.504 N, Bgw v + a2 Ngy’h + az N €

Trong do:
L _ 474
==—=""=11
“T B 121
a=1-22-1_92 _gg
o 1.1
OC2=1
_,,02_. .02 _
oz3=1+ o —1+1.1 =1.18

¢ =38° nén N,=67.4; N, = 48.9; N, = 61.4
v: dung trong cia dét tai ddy mong = 19.9 KN/m®
v’: dung trong cta dat tir ddy mong dén mat dat tw nhién = 17 KN/m*
h: khoang céach tir ddy mong dén mit dat ty nhién =21.3+1.2=22.5m
c: lyc dinh ctia dat tai day mong (c = 0)
Pgh = 0.5x0.82x67.4x4.24x19.9 + 1x48.9x17x225 + 0 = 21035.8
KN/m?

P
[P]= Fi“ ~ 4058 7011 9k

3
= P, =437.61KN /m* <[P]=7011.9KN / m*
P =438.2KN/m? <1.2[P]=8414.4KN /m’
Nhu vay nén dat dudi mii coc dam bao kha nang chiu luc.
d. Kiém tra dé lin ciia méng coc:

Ta c6 thé tinh toan do 1an cta nén theo quan niém nén bién dang tuyén tinh.
Dat nén tir pham vi tr day mong tré xudng cé chiéu day kha 16n. Pay khoi
mong quy udc co dién tich bé. Ta dung mé hinh 13 nira khong gian bién dang
tuyén tinh.

+Ung suit ban than tai day cac 16p dat tinh tir mat dat tu nhién:
- Lép dat lap:

6*=o= 1.2x17= 20.7 KN/m?
- Lop dat sét déo mém:
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6%,76= 20.7 +5.8x 19 = 130.9KN/m’
Tai vi tri muc nudc ngﬁm:

6%,-55= 130.9 +0.5x17.7 = 139.75KN/m?

Lép dat sét déo chay:
6™ -15,= 139.75 +7x8.03 = 195.96 KN/m?

Lép dat cat bui roi:

6™ 2025= 195.96 +7.6x 10.24 = 273.78KN/m?
Lép dat cat trung chat:

0™ m0a4= 273.78 +1.6x10.86 = 291.16KN/m?

= Ung suit gay lun ¢ day khdi mong quy udc:
c¥, =P, —o™,,, =437.65—291.16 =146.49KN / m?

Do lun cia mong coc tinh gan dung theo 1y thuyét dan hoi nhu sau:

_ 1
= g ~bopy

L
Vi =4=4"_10 5 0=088
Bu 474
K = 0.3
1-0.3? _ _
= S= 7000 x4.74x%0.88x146.49=0.015 (M) =1.5cm <[S] =8 cm

Viy nén dam bao d6 lan cho phép.
7.4.2.3. Tinh todn, kiém tra dai coc
* Kiém tra diéu ki¢n choc thiing: (TCVN5574-91)
Gom:
* Tinh todan cgt dam thung dai
- Cuong do chiu kéo tinh toan cua bé tong 1a Ry, = 1.05Mpa.
- Tiét dién cot b, = h, = 0.5m
- Chon 16p bao v¢ a=1cm. Chiéu cao 1am viéc cua dai: h,=0.8-0.1 =0.7m
Viéc tinh toan ¢am thing dugc tién hanh theo cong thire sau:

Pdt<Pcdt:|:al b,+c, +a, h +¢ :IhORbt
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Trong do:

P luc dAm thung bang tong phan luc cua coc ngoai pham vi day thap dam
thung.

Tiét dién ciia thap dam thing nhu hinh vé:
* Kiém tra cét ddm thiing dai theo dang hinh thdp do lyc cit :

- Tai trong dai tac dung vao dau coc:
Gg=Fqhnym=15x1.5x0.8x25x1.1 =49.5KN

- Tai trong truyén 1én coc trong dai :

tt tt
p N' L Mixy, 200054495 19xy, , BI4xx

DG N N o

Ta c0 bang tinh sau :

Coc X Yi Poi
1 -0.45 -0.45 549.3
2 0.45 0.45 525.5

Tt bang ta c6 lyc dam thung :
Pg= 2x(549.3+525.5) = 2149.6 KN

Pet— luc chéng dam thung bang tong phan luc & dau coc:
P, = [al b, +c, +a, h +C ]hORbt

o1, Oy - cac hé s6 duoc xac dinh nhu sau:

=15 1+ —15 1+ 07)
0.35

a,=15 1+ 07)
0.35

C1, C,— khoang cach trén mat bang tir mép cot dén mép cia day thap dam
thiing
C; =0.2m; C, = 0.2m <0.5h(=0.35
Chon C; = C,=0.35.
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— Pog =[3.35x(0.5 +0.35) + 3.35x (0.5 + 0.35)]x0.7x1.05x 10° = 4185.83KN
Vay Py = 2149.6KN < P4 = 4185.83KN.

= Chiéu cao dai thoa man diéu kién chdng ¢am thung.

* Kiém tra khd néing hang coc chiu lwc lon choc thiing dai theo tiét di¢n
nghiéng:

Diéu kién kiém tra :

Pet < B.byp.ho.Ry

Pi=P, +P4;=2x549.3 = 1098.6(KN)

2
B=0.7 1+(%) v6i C = 0.35m

2
> p=07+[ 2] <157
0.35

b ~ bgy = 1.5m
Ry = 1.05Mpa = 1050KN/m?
—B.by.ho.Ry = 1.57x1.5x0.7x 1050 = 1730.93KN
Vay Pg < B.bp.ho.Rk = thoa min diéu kién
7.4.2.4. Tinh todn dai chiu uon :
Xem dai coc 1a tuyét ddi cing va lam viéc nhu ban cong x6n ngam tai mép
cOt.
a. Tinh todn thép cho dai theo phwong canh ngdn.
+Mbmen tai mép cot theo mit cat I-1 13 :
M, =r..(P, +P,) = 0.2x549.3x2 = 219.72KNm
= Dién tich cbt thép can thiét Ia;

M, 219.72

F= = ~=1.25x10°m? =12.5cm?
0.9h,R,  0.9x0.7x280x10

Chon 11916 a140 c6 Fs=22.12cm?.
Chiéu dai mdi thanh ;| — 2a=1.5 - 2x0.05 = 1.4m
+ Momen tai mép cot theo mat cat II-11 14

M, =r,(P, +P,+) =0.2(549.3+525.5) =214.96 KNm
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= Dién tich cot thép can thiét 1 :

MZ

214.96

F: =
2 0.9hR, 0.9x0.7x280x10°

Chon 820 2200 c6 Fs = 25.13cm?.
Chiéu dai mdi thanh : b - 2a=1.5- 2x0.05 = 1.4m

L
Qﬁ
2x4022
R ©
@
s
s [=} @8 a 200
5| 8 1)
-
[=
j=
&
o
8@20 a200 Thép d?u c?t
8
S 8
R
o
@10 4200 S =
@) ¥
250 p
—w - — * * —r
o
11916 a =

=1.22x10°m? =12.2cm?
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7.4.3. MONG H4:( dai M4 duéi ¢t bién C24 — C25)
7.4.3.1. Thiét ké méng H4:

a. Tdi trong tinh todn tac dung tai dinh mong:
+ Trong luong gidng méng 30x70cm theo ca 2 phwong truyén vao dai

mong:
1.2
N, = ybhl =25x0.3x0.7 x (7+3.6) =37.8KN

= N1 luc tinh toan tdc dung tai dinh mong:

MY, = -22.19KNm
MY =8.29KNm

t =7KN
Q" =22.1KN

Ny =N+ N, =2594.1+37.8 =2631.9KN

= Noi luc tiéu chuan tac dung tai dinh mong:

« ME 2219

Mg, = —2 = =" =20.17KNm
11 11
Mtt

Mg, =1—°1y :% =7.54KNm
t

o= Q0 _ g6k
11 11

. Q) 221

Q, T‘le——1=2o.1KN
t

oMo 20319 _ o390 6KN
11 11

b. Chon so bé sé lwong coc:

_ BNo"” _ 1.3x2392.6

N
© P 697.15

=45 coc

Chon sb luong coc b tri trong dai M3 1a 5 coc.
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c. Chon va bo tri coc trong dai:

&
—|— —— 8
r 27 r 47
| | %\L | | i
Li‘iJ Li‘iJ
SN I I
- ——1F 3} — 1l g
L**J 300
e iy
L 1 o L 1 _
Il | ‘ | \ i
Li‘iJ ‘ Li‘isj 8
| El
\
\,100\/ 300 \/ 900 L 900 \/ 300 \,moL
Eo— 7 O
\/ 2600 L
7 7
PAI MONG M3

Tt kich thude coc va sb luong coc ta chon duogc kich thudce dai nhu hinh ve.
Véi nguyén tac:

- Khoang cach giita cac coc trong dai dam bao diéu kién 1 > 3D (voi D 1a
duong kinh cua coc). O ddy véi coc D=300 = 3D=900mm.

- Khoang cach tr mép ngoai coc bién dén meép dai gan nhat

s> % = 0.5x300 = 150mm. Chon s = 150mm.

- Chiéu cao dai hy =0.8 m.
- Lop bétdong 16t dudi day dai rong hon mép dai 100mm.
Pai coc bd tri nhu hinh v&, kich thuée so bo cua dai chon : 2.4x 1.5x 0.8 m.
7.4.3.2.Tinh toAn méng M3
a. Kiém tra chiéu sdu chén dai:
Chiéu sau chon dai tinh tir day dai dén mat dai va phai thoa méan diéu kién:
Na > Nimin

Trong do:
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hmin: chiéu cao toi thi€u cua dai dé tong cac luc ngang tac dung vao dai

dugc tiép thu hét & phan dat ddi dién, coc chi lam viéc nhu coc chiu kéo hoic
nén dung tam.
hoin = 0.7tg (45° 2 ) %
®, v : gbc ma sat trong va trong luong ty nhién trung binh cua dat tir
day dai tro 1én. Véi ¢ = 4°, y = 17 KN/m®
Qy : tong tai trong ngang.
Tir két qua noi luc tai chan cot : ¢6 Qp= Qmax = 22.1KN.
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