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CHUONG 1: KIEN TRUC
1.1. KHAI QUAT VE KIEN TRUC CONG TRINH
1.1.1. Giéi thiéu vé cong trinh
1.1.1.1. Muc dich xdy dung cong trinh
Do téc do cua qué trinh d6 thi hoa dién ra qua nhanh, clng voi su tang ty nhién cua
dan sé thi dan sé Thanh phd H6 Chi Minh con phai tiép nhan mot luong 16n nguoi
nhap cu tir cc tinh thanh trong ca nudc d6 Vé lao ddng va hoc tap. Hién nay dan sb
thanh phd HO chi Minh trén duéi sau triéu nguoi, dang tao ra mot &p luc rat 1én cho
thanh phé trong viéc giai quyét viec lam, dac biét 1 chd & cho hon sau triéu nguoi
hién nay va sé con tang nira trong nhitng nam tai.
Quy dat danh cho thd cu ngay cang thu hep, do d6 viéc tiét kiém dét xdy dung ciing
nhu khai thac c6 hiéu qua dién tich hién c6 1a mot van dé rat cang thang cua Thanh
phé H6 Chi Minh.
Céc toa nha chung cu cao cép ciing nhu cac du an chung cu cho ngudi ¢6 thu nhap
thap ngdy cang cao hon trudc. D6 1a xu hudng tat yéu caa mot xa hoi ludn dé cao gia
tri con nguoi, cong nang st dung cia chung cu khong chi gi gon la chd & don thuan
ma né mé rong ra thém céc dich vu phuc vu cu dén sinh séng trong cac cin ho thudc
chung cu d6. Giai phép xay dung céc tda nha chung cu cao tang la giai phap tdi uu
nhat, tiét kiém nhat va khai thac quy dat c6 hiéu qua nhat so voi cac giai phap khac
trén cung dién tich do.
Nham muc dich giai quyét cac yéu cau va myc dich trén, Cong trinh chung cw cao
cidp PONG NOI duoc thiét ké va xay dung 1a mot khu nha cao tang hién dai, day du
tién nghi, canh quan dep... thich hop cho sinh séng, giai tri va 1am viéc., mot chung
cu cao tang duoc thiét ké va thi cong xay dung voi chat luong cao, day du tién nghi
dé phuc vu cho mot cong dong dan cu sdng trong do, véi gid ca diing nhu chat luong
phuc phu dam bao cho doi song ngdy cang di 1én ctia mot tang 16p dan cu c6 thu

nhap cao.

Chuong 1: Kién Tric Trang 1
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1.1.1.2. Vi tri va déc diém cong trinh
* Vi tri cong trinh
Dia chi: Puong sb 15, phuong An Phl, Quan 2, Thanh phé HS Chi Minh.

- A 0, R =" ”‘

Chung cu cao cap

Pong Noi

Hinh 1.1 — Vi tri cong trinh dwoc chup tir Google Earth

* Piéu kién tw nhién
Thanh phé H6 Chi Minh nam trong ving nhiét d&i gié mia néng am voi céc dac
trung ctia ving khi hau mién Pong Nam B9, chia thanh 2 mua rd rét:
Muia mua: Tir thang 5 dén thang 11.

- Nhiét @6 trung binh: 25°C.

- Nhiét do thap nhat: 20°C.

- Nhiét do cao nhat: 30°C (khoang thang 4).

- Lugng mua trung binh: 274.4 mm.

- Luong mua cao nhat: 638 mm (khoang thang 9).

- Luong mua thap nhat: 31 mm (khoang thang 11).

- D6 am trung binh: 84.5%.

- P6 4m cao nhat: 100%.

- Do am thap nhat: 79%.

- Luong bdc hoi trung binh: 28 mm/ngay.

- Luong bdc hoi thdp nhat: 6,5 mm/ngay.

- Mua kho: Tir thang 12 dén théng 4.

Chuong 1: Kién Tric Trang 2
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- Nhiét @6 trung binh: 27°C.
Huéng gio: huéng gio Tdy Nam va Dong Nam véi toc do trung binh 2.15 m/s.Thoi
manh vao mua mua tir thang 5 dén thang 11, ngoai ra con cé gié Pong Bic thoi nhe.
Sb gid nang trung binh kha cao, ngay trong mua mua ciing c6 trén 4 gid/ngay, VAo
mua kho latrén 8 gio/ngay.
Tan suat lang gié trung binh hang nam 1a 26%, 16n nhét 1a thang 8 (34%), nho nhat
la thang 4 (14%). Téc do gio trung binh 1.4 — 1.6m/s. Hau nhu khong c6 gi6 bio, gid
giat v gid xody; néu c6 xuat hién thi thudng Xay ra vao dau va cudi mia mua (thdng
9).
Thay triéu twong ddi 6n dinh it xay ra hién twong dot bién v& dong nuéc. Hau nhu
khong c6 1 lut, chi ¢ nhirng wung ven thinh thoang c6 anh hudng.
Cong trinh nam & khu vuc Quan 2, TP Ho Chi Minh nén chiu anh huong chung ciia
khi hau mién Nam. Pay 1a ving ¢6 khi hau nhiét doi gié mda, néng am, mua nhiéu.
Thoi tiét trong nam chia thanh hai mua ro rét, mua mua va mua kho. Mua mua tur
thang nim dén thang mudi Mot, cd gié mua Pong Nam va Tay Nam. Mua kho tir
thang 12 dén thang 4 nim sau chiu anh huéng ciia gié mua Pong Bac.
1.1.1.3. Quy m0 cdng trinh
* Loai cong trinh
Theo PHU LUC 1: PHAN CAP, PHAN LOAI CONG TRINH XAY DUNG
(Ban hanh kém theo Nghi dinh $6209/2004/ND-CP ngay 16/12/2004 ctia Chinh phu):
Cong trinh chung cu cao cap Pong Noi thuoc cong trinh dan dung cap 2 (chiéu cao
9-19 tang hozc tong dién tich san 5000-10000m2).
* Tang ham
Cong trinh c6 1 tang ham
* C4c tang phan than

Cong trinh c6 1 tang trét, 9 tang lau, 1 tng thuong, 1 ting mai.

Chuong 1: Kién Tric Trang 3
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* Cao d9 mdi tang

- Tang ham -3.000 m -Lau 5 +18.700 m
- Tang trét +0.000 m - Lau 6 +22.100 m
- Lau 1 +3.600 m - Lau 7 +25.500 m
- Tang ky thuat +5.100 m - Lau 8 +28.900 m
- Lau 2 +8.500 m - Lau 9 +32.300 m
- Lau 3 +11.900 m - Tang thuong +35.700 m
- Lau 4 +15.300 m - Maéi +39.200 m

* Chiéu cao cong trinh

Cong trinh c6 chiéu cao 12 39.2m (tinh tir cao d6 +0.000m, chua ké Tang Ham)

* Dién tich xdy dung

Dién tich xdy dung cua cong trinh 1a: 25m x 19.4m = 485 m2.

1.1.1.4. Vi tri gidi hgn cdng trinh

Hudng dong: gidp voi céng trinh dan dung.

Hudng tay: giap voi cbng trinh dan dung.

Hudng nam: gidp voi duong Vii Tong Phan

Huéng bac: gidp voi duong s6 15

1.1.1.5. Cong nang cong trinh

Tang Ham: b tri Nha Xe.

Tang Trét — laul: can ho.

Tang ky thuat: thiét bi ky thuat may mac.

LAu 2 — L4u 9: Can ho.

San thuong: dé hd nude mai va hong mat cho nguoi dan

1.1.2. Céc giai phap kién tric caa cong trinh

1.1.2.1. Gigi phap mat bang

Tang ham: Thang may b tri ¢ giira, chd dau xe 6td xung quanh. Céc hé thong k§
thuat nhu bé chtra nudc sinh hoat, tram bom, tram xt 1y nudc thai dugc b tri hop ly
giam tbi thiéu chiéu dai dng dan. Ngoai ra, ting ngam con c6 bé tri thém cac bo phan
ky thuat v& dién nhu tram cao thé, ha thé, phong quat gid.

Tang trét— lau 9: B4 tri cac can ho phuc vy nhu cau 6.

Chuong 1: Kién Tric Trang 4
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San thugng: duoc bd tri 13 noi nghi ngoi, hong mat cho ngudi & trong chung cu va hé

thong thu 18i chong sét cho nha cao tang.

Nhin chung giai phdp mat bang don gian, tao khdng gian rong dé bd tri cac can ho

bén trong.
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Hinh 1.3 — Mt bang tang trét

001100 4751000 1125 2400 1250 _ 2750  [125 2400 1250 2400  725] 2250 850, 2650 1025 1000474 1500
Io 1
; I ; I Bt T
3 3
i — o | I
o o PNGUD 3 @
8 =
g™ s —]
3 _
g . 5
& ES0T 2300 2 2300 3
5 ¢ + 8
Fe00 PNGUO i o5y KHAGH ° §
KHAGH [ S 2
4 H
2
| — 1 2
XEM AZ0
~ ©
—=
s
g
&

3
8
8
5 ~
e { &
g [y e oul PNGUD
? I g
L N sl 2
8
5 3
g b g
g o
8 8
S ) S
g oen s @
P. SINH HOAT CHUNG
g g
] ]
8
— e —&
e Ml
g ©
8 °
g | 8
© faom] B
—— PINGUD SHC+KHAGH oo PNGUO
g [ [ [ ] ?
S 2
_ == =" o |
- AN | IO g :
o E o
2 - coig cog FZEE0_] ong g 3
T T
1500 900[ 2400 J 2950 [ 2650 50[ 2900 lizon l 2400 LSD 2400 J 2700 l 2400 Loo 1500
8500 8000 8500
25000
4 4
AW T aye
Hinh 1.4 — Mat bang lau 1
: at bang la
001100 [700, 1150 1050 2500 700 2300 jpoo 2500 1400 2500 900 2300 700 2500 1050 ,1150 700| 1500
8 =, = I
g 2 i U hfuL 3450 9 3450 PNGUD 8 ﬁi\
AL = [ = T i - -
8 I—1 2 Q—r
8 e g
2% —
] _ 2 g
- 2pp S
g l%< ——
& =) = 3
s || oo — ¢
2750 1¢o 2950 2] 2550 2| S
. ]
8 &1 =
XEM A20 |
‘ban 2
N 1500 o o coao|
- = = — -
KHAH o | eer wason L S
g g 7 o
g 8 al e g
3 g
2 PNGUD 1500 gl @
2 0 | S
g = 3] B
E [T g 8
g } 8 3 00 P.NGUI g
B g 140 1750 140 4000 p 7
© ) = s
— &= S S
T 3600 2550 2550| 2] 3500 1fo 36000 —t
S = (ol &= ] 8
I PNGUC o
- PNGUO PNGUO C i & KHAGH bl
I ] ] 1200 2400 e 2550 2| e 2400 1200 g 8
- 2650 i = 8
o g T = 3
g | 2p &ll o g
PNGUD PNGUO -
s 3500 8 g
8 1 2 8
o oo o] o ] s Jpoo] oo oo | oo [omo| oo o] o Juao| oo ] o
1
8500 8000 8500
25000

Hinh 1.5 — Mgt bang ldu 2 — 1du 9

n Trac Trang 6

[

Chuong 1: K



Bao céo Thiét ké cong trinh SVTH : Nguyén Dinh Huy Hoang

1.1.2.2. Gidgi phap mdt cat
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Hinh 1.6 — Mdt cdt ngang cong trinh
- Chiéu cao d6i véi céc tang dién hinh 12 3.400 m ngoai trir tang ham, tang trét va
san thuong.

- Chiéu cao thong thay (dién hinh) cua tang xap xi 2.900m.

- Chiéu cao dam tdi da cua kién tric h =500 mm
1.1.2.3. Gidi phap mgt ding
Nét dic trung ctia cong trinh 1a su két hop cua vat liéu bé téng cbt thép véi vat licu
kinh 1am tuong xen k& vao d6 1a cac lan can inox tao nén khéng gian thoang mét va

dep cho cbng trinh.

Chuong 1: Kién Trac Trang 7
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Véi vi tri mat trude giap duong nén duogc trang tri gach 6p twong lam diém noi bat

cho bé ngoai cong trinh.
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Hinh 1.8 — Mat dirng cong trinh

1.1.2.4. Gigi phap hinh khoi

Hinh dang bén ngoai cua cong trinh 12 1 khéi hinh chit nhat — phi hop voi Vi tri khu
d4t 2 bén déu c6 cong trinh dan dung xung quanh (mat tién va mat hau giap duong)
1.1.2.5. Gidi phap giao théng trong cong trinh

Giao thong dung: ¢6 2 budng thang may, 1 cau thang bo.

Giao thdng ngang: hanh lang 1a 16i giao thong chinh.
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1.1.3. CAC GIAI PHAP K¥ THUAT KHAC
1.1.3.1. He théng di¢n
Cong trinh sir dung dién duoc cung cap tir 2 nguon: ludi dién Thanh Phb va mday phat
dién c6 cong sudt 150kVA (kém theo 1 may bién ap tat ca dugc dat dudi tang ham dé
tranh gay ratiéng 6n va do rung anh huong dén sinh hoat).
Toan bd duong day dién duoc di ngdm (dwoc tién hanh lip dit dong thoi vai lc thi
cdng). Hé théng cap dién chinh duoc di trong hop ki thuat ludn trong gen dién va dit
ngam trong tuong va san, dam bao khong di qua khu vuc am udt VA tao diéu kién dé
dang khi can sira chira.
O mdi tang déu lap dit hé thong diénan toan: hé théng ngat dién tu dong tir 1A+ 80A
duogc b tri theo tang va theo khu vire (dam bao an toan phong chéng chay no).
Mang dién trong cong trinh dugc thiét ké voi nhitng tiéu chi nhu sau:
- An toan : khong di qua khu viuc am w6t nhu khu vé sinh.
- D& dang stra chita khi c¢6 hu hong ciing nhu dé& kiém soat va cat dién khi c6 su cd.
- Dé thi cong.
MGi khu vuc nha & duoc cung cdp 1 bang phan phdi dién. Dén thoat hiém va chiéu
sang trong truong hop khan cap duoc lip dat theo yéu cau cua co quan c6 tham quyén.
1.1.3.2. He théng cép nwéc
Cong trinh st dung nguén nude duge lay tir hé théng cap nuéc Thanh Phé chira vao
bé chira ngdm sau d6 bom 1én bé nudc mai, tir day s& phan phdi xudng cac tang cua
cong trinh theo cac duong 6ng dan nudc chinh. Hé théng bom nude cho cong trinh
duoc thiét ké tu dong hoan toan dé dam bao nudéc trong bé mai luén du dé cung cap
cho sinh hoat va ctru hoa.
Céac duong 6ng qua céc tang ludn dugc boc trong cac hop gen nuédc. Hé thdng cap
nude di ngam trong céc hop ki thuat. Cac duong ong ciu hoa chinh ludn dugc bo tri
& mdi tang doc theo khu vuc giao théng ding va trén tran nha,
1.1.3.3. Hé théng thodt nwéc
Nudc mua trén mai s& thoét theo céc 16 thu nuéc chay Vo céc ong thoat nudc mua
c6 duong kinh ®=140mm di xudng dudi. Riéng hé thong thoat nudc thai dugc bo tri
duong 6ng riéng. Nudc thai tir cac budong vé sinh c6 riéng hé théng dan dé dua nudc

Vao bé xir 1y nudc thai sau d6 méi dua vao hé théng thoat nude chung.
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1.1.3.4. Hé théng thong gi6

O céc tang déu cd cura so thong thoang tu nhién. Hé théng may diéu hoa duoc cung
cap cho tat ca cac tang. Hong théng gi6 doc cau thang bo, sanh thang may. Sir dung
quat hat dé thoat hoi cho cac khu vé sinh va dng gen dugc dan 1én méi.

1.1.3.5. H¢ thang chiéu sang

Céc tang déu duoc chiéu sang ty nhién thdng qua cac cira kinh bé tri bén ngoai. Ngoai
ra, hé thdng chiéu sang nhan tao ciing dugc b tri sao cho c6 thé cung cap &nh séng
dén nhitng noi can thiét.

1.1.3.6. Hé théng phong chay chira chay

Cong trinh BTCT bd tri tudng ngin bang gach réng vira cach &m vira céch nhiét.

O mdi tang doc hanh lang déu duoc bd tri mot chd dat thiét bi chita chay (Wi chira
chéy dai khoang 20m, binh xit CO2) véi khoang cach tbi da theo dung tiéu chuan
TCVN 2622-1995.

Céc tang lau déu c6 cau thang du dam bao thoat hiém khi c6 sy cb vé chay nod.

Bé chira nude trén mai khi can duoc huy dong dé tham gia chira chdy. Ngoai ra & mdi
phong déu c6 lip dit thiét bi bao chay (bdo nhiét) tu dong. Pay ciing 1a mot van dé
dugc quan tam dac biét, vi lamot chung cu tap trung kha dong dan cu nén viéc phong
chéy chita chéy rét quan trong.

1.1.3.7. Hé théng chéng sét

Chon st dung hé théng thu sét cha dong qua cau Dynasphire dugc thiét 1ap & tang
méi va hé théng day néi dat bang dong duoc thiét ké dé téi thiéu hoa nguy co bi sét
danh. (Theo tiéu chuan TCVN 46-84)

1.1.3.8. He thang thoat réc

Réc thai duoc tap trung o cac tang thdng qua kho thoét rac b tri ¢ cac tang, chua
gian rac duoc bd tri & ting ham va s& c6 bo phan dé dua rac thai ra ngoai. Gian réac
duoc thiét ké kin dao va xir ly ki ludng dé tranh tinh trang béc mai gay 6 nhiém moi
truong.

1.1.3.9. Théng tinlién lac

Pién thoai: c6 mang ludi dién thoai cua Buu dién Thanh Phd HS Chi Minh di dén
timg can ho, san sang lap dat theo yéu cau cua ting ho dan cu.

Mang Internet, c&p truyén hinh, ...
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CHUONG 2: DU LIEU THIET KE

2.1. CO SO TINH TOAN KET CAU
Tinh toan tai trong (tinh tai, hoat tai, tai trong gio, tai trong dac biét) dua vao tiéu
chuan sau:

- TCVN 2737-1995: Tai trong va tac dong — Tiéu chuan thiét ké.
Tinh todn va thiét ké thép cho cac cau kién dam, cot san, cau thang, bé nude... dua
VAo tiéu chuan sau:

- TCVN 5574-2012: Két cau bé tong va bé tdng cbt thép — Tiéu chuan thiét ké.

- TCVN 198-1997: Nha cao tang — Thiét ké két cau bé tdng cot thép.
Thiét ké méng cho cong trinh dya vao tiéu chuan sau:

- TCVN 10304-2014: Mong coc—Tiéu chuan thiét ké.

- TCVN 9362-2012: Tiéu chuan thiét ké nén nha va cong trinh.
Céu tao thép dam, cot san, nit khung dyua Vo tiéu chuan sau:

- TCVN 5574-2012: Két cAu bé tong va bé tong cbt thép — Tiéu chuan thiét ké.

- TCVN 198-1997: Nha cao tang — Thiét ké két cau bé tdng cdt thép.
2.2. LUA CHON GIAI PHAP KET CAU PHAN THAN
2.2.1. Phan loai két cau nha cao tang
Céac hé két cau co ban: hé két ciu khung, hé két cau tuong chiu luc, két cau 16i cing
va két cau hop (6ng).
Céac hé két cau hdn hop: két cau khung - giang, két cau khung véach, két cau ong -16i
va két cau ong to hop.
Céc hé két cau dic biét: hé két cdu c6 tang cing, hé két ciu cé dam chuyén, két cau
c6 hé giang lién tang va két cau c6 khung ghép.
2.2.2. Phan tich mot sé két ciu d@é chiu luc cho cong trinh
* Phwong an 1: hé khung
Puoc cau tao tir cac cAu kién dang thanh (cot, dam) lién két cang véi nhau tao ndt.
Hé khung c6 kha ning tao ra khong gian tuwong d6i 16n va linh hoat v6i nhitng yéu
cau kién tric khac nhau.
So d6 lam viéc rd rang, tuy nhién kha nang chiu ubn ngang kém nén han ché st dung

dbi v6i nha ¢6 chiéu cao h>40m.
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* Phwong an 2: hé khung vach

St dung pht hop véi moi giai phap kién tric nha cao tang.

Thuan tién cho viéc &p dung linh hoat cac cong nghé xay khac nhau nhu vira c6 thé
Iap ghép wira c6 thé d6 tai chd cac két ciu bé tong cot thép.

Vach cutng tiép thu céc tai trong ngang duoc db bang hé thong van khudn truot, co
thé thi céng sau hoic trudc.

Hé khung vach c6 thé sir dung hiéu qua voi cac két cau ¢ chiéu cao h>40m.

* Phwong an 3: hé khung 10i

L&i cieng chiu tai trong ngang cua hé, c6 thé bé tri trong hodc ngoai bién.

Hé san gdi tryc tiép 1én tuong 18i hodc qua cac cot trung gian.

Phan trong 151 thuong bé tri thang may, cau thang va cac hé théng k§ thuat cia nha
cao tang.

Str dung hiéu qua V6i cac cong trinh c6 d6 cao trung binh hoac 16n c6 mat bang don
gian.

* Phuwong an 4: hé 101 h¢p

Hé chiu toan b tai trong diing va tai trong ngang.

Hop trong nha ciing giéng nhu 15i cing duoc hop thanh bai cac tuong dac hodc co
cira.

Hé 16i hop chi pht hop voi céc nha rat cao (c6 thé cao téi 100 tang).

2.2.3. Lwa chon phwong 4an két cau

Chon phuong 4n khung 1am két cau chinh cho cong trinh. Hé théng khung duoc lién
két voi nhau qua hé két cau san. Trong trudng hop nay hé san lién khéi co y nghia rat
Ién. Thuong trong hé théng két ciu nay hé khung chi yéu duoc thiét ké dé chiu tai
trong thang dung. Sy phan rd chirc ning nay tao diéu kién dé téi uu hoé céc cau kién,
giam bét kich thudc cot va dam, dap tmg dugc yéu cau cua kién tric.

2.3. LUA CHON KET CAU SAN

Trong cong trinh hé san c6 anh huong rat 16n téi sy 1am viéc khong gian cua két cau.
Do vay, can phai c6 sy phan tich ding dé lya chon ra phuong an phu hop voi két cau

ctia cong trinh.Trong nha cao tang, hé két ciu nam ngang (san, san dam) co vai tro:
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- Tiép nhan céc tai trong thang dtng tryuc tiép tac dung 1&n san (tai trong ban than
san, nguoi di lai, 1am viéc trén san, thiét bi dat trén san,...) va truyén vao cac hé
chiu lyc thang dung dé truyén xuéng méng, xuéng nén dat.

- Pong vai tro nhu mot mang cung lién két cac cau kién chiu luc theo phuong ding
dé ching 1am viéc dong thoi v6i nhau. (Piéu ndy thé hién rd khi cong trinh chiu
céc loai tai trong ngang).

Lua chon phuong an san dua trén cac tiéu chi:

- Pap ung cong nang st dung.

- Tiét kiém chi phi.

- Thi cOng don gian.

- Pam bao chat luong két cau cdng trinh.

- Po vBng thoa man yéu cau cho phép.

V6i vai tro nhu trén, ta lya chon phuong 4n hé san suon cau tao bao gdm hé dam va
ban san cho cong trinh.
* Uu diém:

- Tinh toan don gian.

- Pugc sir dung phd bién ¢ nuéc ta vai cong nghé thi cong phong phi nén thuan
tién cho thi cong.

* Nhwoe diém:

- Chiéu cao dam va d6 vBng cua ban san 16n khi vuot khau do6 lon dan dén chiéu
cao tang lén => chiéu cao toan céng trinh 16n gay bat loi cho két ciu cong trinh
khi chiu tai trong ngang va khong tiét kiém chi phi vat liéu.

- Chiéu cao str dung 16n nhung khong gian str dung bi thu hep.

2.4. LUA CHON KET CAU NEN MONG

Thong thuong, phan méng nha cao tang phai chiu luc nén Ion, bén canh d6 tai trong
dong dat con tao ra luc x6 ngang 16n cho céng trinh, vi thé céc giai phap dé xuat cho
phan méng gom:

- Méng sau: méng coc khoan nhdi, méng coc ép BTCT duc sin, mong coc ly tam
ing Ssuét trudc.

- Mong nong: mong bang 1 phuong, méng bang 2 phuong, mong be.

- Méng coc Barret.
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Céc phuong 4n moéng can phai dugc can nhic lya chon tuy thudc tai trong cong trinh,
diéu kién thi cong, chat lugng cuia timg phuong an va diéu kién dia chat thuy van cua
ting khu wuc.
KET LUAN: Dya vao diéu kién dia chat khu viec Quén 2, chon 2 giai phap moéng sau
la: Méng coc khoan nhdi va méng coc ép BICT duc san.
25. VAT LIEU SUDUNG CHO CONG TRINH
2.5.1. Yéu ciu vé vat liéu sit dung cho cdng trinh
Vit lidu duogc tan dung ngudn vat liéu cua dia phuong noi cong trinh dugc xay dung
va ¢0 gia thanh hop 1y, dam bao vé kha niang chiu luc va bién dang.
Vit liéu xdy c6 cuong do cao, trong luong nho, kha nang chong chay tbt.
Vit liéu c6 tinh bién dang cao: kha ning bién dang cao c6 thé bd sung cho tinh chiu
luc thap.
Vit liéu c6 tinh thoai bién thap: c6 tac dung tbt khi chiu tai trong lap lai (dong dat,
gi6 bio).
Vit ligu c6 tinh lién khéi cao: c6 tac dung trong trudng hop tai trong co tinh chét lap
lai khdng bi tach roi cac bo phan cdng trinh.
Nha cao tang thuong c tai trong réat 16n nén néu ding cac vat liéu trén tao diéu kién
giam dang ké tai trong do cong trinh, ké ca tai trong dimg ciing nhu tai trong ngang
do luc quan tinh.
2.5.2. Bé tong (theo TCXDVN 5574-2012)
Bé téng dung trong nha cao tang c6 cap do bén tir B25 + B6O.
Dua vao dic diém cua cdng trinh va kha ning ché tao vat liéu ta chon bé tong dé st
dung cip d6 bén B25 véi céc thong sb k thuat nhu :

- Trong luong riéng (ké ca cot thép): » = 25kN / m®

- Cuong do tiéu chuan chiu nén doc truc: R, =R, ,, =18.5MPa

- Cudng d¢ tiéu chuan chiu kéo doc truc: Ry, = Ry . =1.6MPa

- Cuong @6 tinh toan khi chiu nén doc truc: R, =14.5MPa

- Cuodng d6 tinh toan khi chiu kéo doc truc: R, =1.05MPa

- M6 dun dan hoi: E, =30x10°MPa
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25.3. Cét thép (theo TCXDVN 5574-2012)

Cbt thép tron @ < 10mm dung loai Al Véi céc chi tiéu:
- Cudng dd chiu kéo tiéu chuan: R, =R, =235MPa
- Cudng do chiu kéo tinh toan cét thép doc: R, = 225MPa
- Cuong do chju nén tinh toan cét thép doc: R, = 225MPa
- Cuong d¢ tinh todn cét ngang: R, =175MPa
- M6 dun dan hdi : E, =21x10°MPa

Cbt thép tron @ > 10mm dung loai All voi céc chi tiéu:
- Cudng do chiu kéo tiéu chuan: R, =R, =295MPa
- Cuodng d6 chiu kéo tinh toan cét thép doc: R, = 280MPa
- Cudng d6 chiu nén tinh toan cdt thép doc: R, = 280MPa
- Cudng d6 tinh toan cbt ngang: R, = 225MPa
- M6 dun dan héi : E, =21x10°MPa

Cot thép gan @ > 10mm Alll Véi céc chi tiéu:
- Cudng d¢ tiéu chuan chiu kéo: R, =R, =390MPa
- Cudng d6 tinh toadn chiu kéo cét thép doc: R, = 365MPa
- Cuodng do tinh todn chiu nén cét thép doc: R, =365MPa
- Cuong do tinh toan cét ngang: R, = 290MPa
- M6 dun dan hoi: E, =20x10"MPa

2.5.4. Lop bé tong bao vé

Poi véi cot thép doc chiu, chiéu day 16p bé tdng bao vé can dugc lay khdng nhoé hon

duong kinh cét thép va khong nho hon:

- Trong ban va tuwong ¢6 chiéuday >100 mm: .....................15mm (20mm);
- Trong dam va dam suon ¢é chiéu cao > 250mm: .................20mm(25mm);
(0] 010 o3 01 430 20mm(25mm);
= TrONG GAM MONE: ...t e, 30mm:;

- Trong moéng:

+ Toan khdi khi cO16p bé t0ng 10t:........ . oot 3 5 MM
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+ Toan khdi khi khdng c6 16p bé tong 10t:.......occveeceeeeeeeceieeeen ... 70mm;

Chiéu day 16p bé tdng bao vé cho cét thép dai, cbt thép phan bd va cdt thép cau tao
can duoc lay khéng nho hon duong kinh cét thép ndy va khéng nho hon:
J10mm(15mm);
15mm(20mm);

- Khi chiéu cao tiét dién cau ki¢n nhd hon 250mm:....................
- Khi chiéu cao tiét dién cau kién > 250mm:.........ooererrereeeen.
Chu thich: Gi4 tri trong ngodc () &p dung cho cau kién ngoai troi hodc nhimg noi
am uot.
(trich TCVN 5574 — 2012: Bé téng cét thép tiéu chudn thiét ké - diéu 8.3)
2.6. SO BQ KiCH THUOC CAC CAU KIEN CUA CONG TRINH

—_ - —

Hinh 2.1 — M4t bang két cdu san tang dién hinh
2.6.1. Chon kich thuéc so by cho san.
- Chon so b chiéu day san theo cong thuc kinh nghiém sau:
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Trong do:
- D=0.8+1.4 phu thudc vao tai trong

m =30+35 ddi voi ban loai ddm va |, 1a nhip ban.
- m=40-+45 dbi vsi ban ké 4 canh va |, 1a chiéu dai canh ngan.

m=10-+15 dbi véi ban cdng xdn

Bang 2.1 — Bang so b kich thwéc san

STT|San | Loai san T 12 m D h Nscnon
m m mm mm

1 S1 2 phuong 7.50 | 8.50 40 1.00 188 150
2 S2 2 phuong 7.50 | 8.00 40 1.00 188 150
3 | S3 | 2phuone | 750 | 850 | 40 | 1.00 | 188 | 150
4 S4 2 phuong 5.90 | 8.50 40 1.00 148 150
5 | S5 | 2phuong | 163 | 1.90 | 40 | 1.00 | 41 100
6 S6 1 phuong 2.40 | 5.90 30 1.00 80 100
7 S7 2 phuong 1.63 | 3.00 40 1.00 41 100
8 S8 2 phuong 5.90 | 8.50 40 1.00 148 150
9 S9 2 phuong 6.00 | 8.50 40 1.00 150 150
10 | S10 2 phuong 6.00 | 8.00 40 1.00 150 150
11 |S11| 2 phuong | 6.00 | 850 | 40 | 1.00 | 150 | 150
12 [S12| 1 phwong | 150 | 800 | 30 | 1.00 | 50 | 150

2.6.2. Chon kich thwée so by cho dam
Chon so bo kich thuéc dam theo cong thirc kinh nghiém sau:

- Chiéu cao dam: h =(1 +LJL
8 20

- Bé rong dam: b=(1+1jh
4 2
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Bang 2.2 — Bang so bd kich thwéc dam

STT | Loai dam L Nengn Ocgn
m mm mm
1 Dam Chinh 5.90 400 300
2 Dam Chinh 6.00 400 300
3 Dam Chinh 7.50 500 300
4 Dam Chinh 8.00 700 300
5 Dam Chinh 8.50 700 300
6 Dam Phu 5.90 400 200
7 Dam Phu 6.00 400 200
8 Dam Phu 7.50 400 200
9 Dam Phu 8.00 400 200
10 Dam Phu 8.50 400 200
11 Dam Phu 2.20 400 200
12 Dam Phu 3.50 400 200
2.6.3. Chon kich thwéc so by cho cot
Cong thire so bd kich thudc cot:
kN
VoRo + 1R,

Trong do:

- N Ia luc doc tai chan cot dang so bo.

- K 12 hé sb ké dén anh huong ctia moment.

- Tinh N :Zn:qiniSi

Trong do:

i=1

- @i la tai trong phan bd déu trén san (tinh tai + hoat tai). Lay theo kinh nghiém

d6ivoi chung cu gi= 12 — 15 kN/m2

- nj laso tang.

- Sy ladién tich truyén tai clia san vao cot.

* Tinh so b0 tai trong q nhw sau:

Trong luong ban than san:
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Bang 2.3 — Bang tinh tai trong dam

L | hy [ by hs| s
SO lwgng | n
m | mm [mm|mm kN/m?® | KN/m?

1 |Dam Chinh [8.25[700.0{300({150| 1  [1.1| 25 |[37.434
2 |Dim Chinh{5.95[500.0{300({150] 1 [1.1] 25 [17.181
Tong 54.615

Tai trén 1m’ 1.113

STT| Loai dim

Trong luong cac 16p hoan thién: 1.2kN/m?2.
Hé théng 6ng ky thuat va tran treo (tran thach cao): 0.5kN/m2.
Tai twong phan b trén san (tinh cho 6 c6 dién tich san 16n nhat).

Bang 2.4 — Bang tinh tai trong twong xay gach

Trir| Tong trong
cua luwong
m m |kN/m®| % | kN/m®
1 | Tuong gach200| 3 41 16.5 | 20 292.248

hewome | Lot
STT| Loai twong | twore| twome| Y

2 | Tuong gach 100 | 3 21 18.0 | 20 81.648
Tong tii twong 373.896
Tai twong trén 1m° 4.154

Hoat tai tinh toan trén san
- Hoat tai can ho: 1.95 KN/m2 (chiém téng 81.3% tong dién tich san)
- Hanh lang chung: 3.6 kN/m2 (chién tong 18.7% tdng dién tich san)
— L4y gia tri trung binh 2.26 kN/m?2
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* Két luan: tai trong goém tinh tai va hoat tai phan bé déu trén san
g=13.352kN/m2
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Hinh 2.2 — Mt bang dién tich truyén tdi vao cét
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Bang 2.5 — Tiét dién cét giira

X Str.tai q N Ham Fie | b [X][ h [Fchon
STT)  Tang m? |kN/m?| kN |luwong thép < cm? cm cm?
1 |Séanthuong|49.09(13.35]| 655.42 0.4% 1.1| 509 [60|x|60|3600
2 Laul0 [49.09|13.35(1310.83 0.4% 1.1/1018|60|x|60|3600
3 Lau9 49.09(13.35|1966.25 0.4% 1.111526(60|x|60|3600
4 Lau 8 49.09(13.35|2621.67 0.4% 1.1/2035(60|x|60|3600
5 Lau 7 49.09(13.35|3277.08 0.4% 1.1(2544(60|x|60|3600
6 Lau 6 49.09(13.35|3932.50 0.4% 1.1|13053(60|x|60|3600
7 Lau 5 49.09(13.35(4587.91 0.4% 1.113562|70|x|70]4900
8 Lau 4 49.09(13.35(5243.33 0.4% 1.114070|70|x]|70]4900
9 Lau 3 49.09(13.35|5898.75 0.4% 1.114579(70|x|70|4900
10 Lau?2 49.09(13.35|6554.16 0.4% 1.1/5088(80|x|80|6400
11 Lau 1 49.09(13.35|7209.58 0.4% 1.1|5597(80|x|80|6400
12 Tﬁngtrét 49.09(13.35|7865.00 0.4% 1.1/6106(80|x|80|6400
Bang 2.6 — Tiét dién cot bién
A Str.tai q N Ham Fie | b [X] h | Fenon
e m? |kN/m?| kN [luwong thép < cm?| cm cm?
1 |Santhuong|{43.31|13.35| 578.31 0.40% 1.2| 490 |60|x|60| 3600
2 Laul0 |43.31|13.35[1156.62 0.40% 1.2 979 |160|x|60| 3600
3 Lau9 43.31]13.35(1734.93 0.40% 1.2(1469|60|x|60| 3600
4 Lau 8 43.31]13.35(2313.23 0.40% 1.2(1959|60|x|60| 3600
5 Lau 7 43.31]13.35|2891.54 0.40% 1.2(2449160|x|60| 3600
6 Lau6 |43.31|13.35(3469.85 0.40% 1.2(2938|60|x|60| 3600
7 Lau 5 43.31]13.35(4048.16 0.40% 1.2(3428|70|x|70| 4900
8 Lau 4 43.31(13.3514626.47 0.40% 1.213918|70(x|[70( 4900
9 Lau 3 43.31]13.35(5204.78 0.40% 1.2(4408|70|x|70| 4900
10 Lau?2 43.31]13.35(5783.09 0.40% 1.2(4897|80|x|80| 6400
11 Lau 1 43.31]13.35(6361.39 0.40% 1.2(5387|80|x|80| 6400
12 Tﬁngtrét 43.31]13.35|6939.70 0.40% 1.2(5877180|x|80| 6400
Ghi chu:
- Cot tai vi tri cau thang chon 300x300 cho tat ca cac tang.
- Tiét dién cot trén s& duoc diéu chinh lai trong tinh khung (néu can thiét).
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CHUONG 3: TINH TOAN SAN TANG DPIEN HINH

3.1. MAT BANG KET CAU SAN TANG DIEN HINH
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Hinh 3.1 — Mt bang két cdu tdng dién hinh
Bang 3.1 — Cac loai 6 san
R Kich thwéc san | Ti sb
STT|San| Coé a Loai sa
OnEMANE N 1 (m) [L2 (m) | L2/t e
1 |S1 | Nhadcanho | 7.50 8.50 1.13 | San 2 phuong
2 | S2 | Nhadcanhd | 7.50 8.00 1.07 | San 2 phuong
3 | S3 [ Nhaocanhd | 7.50 8.50 1.13 | San 2 phuong
4 | S4 | Nhadcanhd | 5.90 8.50 1.44 | San 2 phuong
5 | S5 | Nhadcanhd | 1.63 1.90 1.17 | San 2 phuong
6 | S6 | Nhaocanhd | 2.40 5.90 2.46 | San 1 phuong
7 | S7T | Nhadcanhdo | 1.63 3.00 1.85 | San 2 phuong
8 | S8 | Nhadcanhd | 5.90 8.50 1.44 | San 2 phuong
9 | S9 [ Nhadcanhd | 6.00 8.50 1.42 | San 2 phuong
10 |S10| Nhad canhd | 6.00 8.00 1.33 | San 2 phuong
11 |S11| Nhad canhd | 6.00 8.50 1.42 | San 2 phuong
12 |S12| Nhad canho | 1.50 8.00 5.33 | San 1 phuong
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3.2. TINH TOAN TAlI TRONG
Tai trong téc dung 18n san gom 2 thanh phan:
- Tinh tai
- Hoat tai
3.2.1. Tinh tai
Tinh tai dugc xac dinh tir trong lwong cua ban san bé téng, cac 16p hoan thién va tai
tuong phan bd trén san.
Tir mat cét cdu tao cua san nhu hinh v& bén dudi, tinh tai phan bd déu duge xac dinh

nhu sau.

— L&p Gach ceramic
— Lép Vua |6t
Lép Ban san BTCT
L&p Via trat

Hinh 3.2 — Cdu tao bdn san sinh hoat.
3.2.1.1. Tdi trong cac lép cdu tgo
* San day 150mm
Bang 3.2 — San cian hd + hanh lang + k¥ thuat

STT Lép ciu tao ChiCu day i 3 n Ot > Sl >

mm KN/m KN/m~ | KN/m

1 |Gach ceramic 10.00 20.00 |{1.10| 0.20 | 0.22
2 |Lép vira 16t gach 30.00 18.00 |1.30 | 0.54 | 0.70
3 |Bansan BTCT 150.00 25.00 |1.10| 3.75 | 4.13
4 |Lop vita trat tran 15.00 18.00 | 1.30 | 0.27 | 0.35
5 |Tai trong thiét bi 1.10| 0.30 | 0.33
Tong cong 205.00 5.06 | 5.73
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Bang 3.3 — San vé sinh

STT Lop ciu tao Chitu day ¥ 3 n Jtc > Ju >
mm KN/m kKN/m*“ [ KN/m
1 |Gach ceramic 20.00 20.00 (1.10| 0.40 | 0.44
o |Lopviraloteach, chong) 5, o | 1500 |1.30 | 054 | 0.70
tham tao doc
3 |Ban san BTCT 150.00 | 25.00 [1.10| 3.75 | 4.13
4 |Lp vira trat tran 15.00 18.00 | 1.30 | 0.27 | 0.35
5 |Tai trong thiét bi 1.10 | 0.30 | 0.33
Tong tai trong 215.00 5.26 | 5.95
Bang 3.4 — San thwgng
STT Lop ciu tao Chiéu day ¥ n Jtc Ju
mm kN/m?® KN/m? | kKN/m?
1 |Gach chdng nong 30.00 22.00 | 1.10] 0.66 | 0.73
Lép vira 16t tao ddc 30.00 | 18.00 {1.30| 0.54 | 0.70
Lép chong tham 30.00 | 22.00 |1.20| 0.66 | 0.79
3 |Ban san BTCT 150.00 | 25.00 |[1.10| 3.75 | 4.13
4 |Lop vira trat tran 15.00 18.00 | 1.30 | 0.27 | 0.35
5 |Tai trong thiét bi 1.10 | 0.30 | 0.33
Tong tai trong 255.00 6.18 | 7.03
* San day 100mm
Bang 3.5 — San cian hd + hanh lang + k¥ thuat
STT Lép ciu tao ChiCu day H 51 N Jte > Ou >
mm kKN/m KN/m* | KN/m
1 |Gach ceramic 10.00 20.00 {1.10| 0.20 0.22
2 |Lop vira 16t gach 30.00 |18.00[1.30| 0.54 | 0.70
3 |Bansan BTCT 100.00 | 25.00 [1.10| 2.50 | 2.75
4 |Lép vira trat tran 15.00 | 18.00 [1.30| 0.27 | 0.35
5 | Tai trong thiét bi 1.10| 0.30 | 0.33
Tong cong 155.00 3.81 | 4.35
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Bang 3.6 — San vé sinh

STT Lép ciu tao ChiCuday| v 1 n Jec > Oxt >
mm KN/m KN/m* | KN/m
1 |Gach ceramic 20.00 20.00 |1.10| 0.40 0.44
o |Lopvialot gach, 30.00 | 18.00 [1.30| 0.54 | 0.70
chong tham tao doc
3 |Bansan BTCT 100.00 | 25.00 [1.10| 2.50 | 2.75
4 |Lép vira trat tran 15.00 | 18.00|1.30| 0.27 | 0.35
5 | Tai trong thiét bi 1.10| 0.30 | 0.33
Tong tai trong 165.00 4.01 | 457
Bang 3.7 — San thwong
STT Lép ciu tao Chitu day H n Otc Ot
mm kN/m? kN/m? | kKN/m?
1 |Gach chéng nong 30.00 22.00 11.10| 0.66 | 0.73
2 | Lop vira 16t tao dbc 30.00 | 18.00|1.30| 0.54 | 0.70
3 |L&p chdong thAim 30.00 |22.00[1.20| 0.66 | 0.79
4 |Ban san BTCT 100.00 | 25.00 [1.10| 2.50 | 2.75
5 |Lép vita trat tran 15.00 | 18.00 [1.30| 0.27 | 0.35
6 |Tai trong thiét bi 1.10| 0.30 | 0.33
Tong tai trong 205.00 493 | 5.65

3.2.1.2. Tdi trong do két cdu bao che
Déi v6i tudng xay trén dam: tinh tai tinh thanh luc phan bd déu trén chiéu dai dam.

Bang 3.8 — Tai trong twong trén dam theo m2

STT Loai tuwo'ng ChiCuday, ¢ > he . n Sl .
cm KN/m KN/m KN/m

1 Tuong 100 khong ctra 10.00 18.00 | 1.80 1.10 1.98

2 Tuong 100 c6 1 ctra 10.00 18.00 1.80 1.10 1.78

3 Tuong 100 c6 2 ctira 10.00 18.00 | 1.80 1.10 1.58

4 Tuong 200 khong ctra 20.00 16.50 | 3.30 1.10 3.63

5 Tuong 200 ¢6 1 ctira 20.00 16.50 | 3.30 1.10 3.27

6 Tuong 200 ¢6 2 ctra 20.00 16.50 3.30 1.10 2.90
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Bang 3.9 — Tai trong twong trén dam theo m

STT Loai tudng G| Phuins | g 5§ cijn |38

kN/m m kKN/m
1 Tudng 100 khong cura 1.98 2.60 1.00 5.15
2 Tuong 100 ¢6 1 cuira 1.98 2.60 0.90 4.63
3 Tuong 100 ¢6 2 cira 1.98 2.60 0.80 4.12
4 Tuong 200 khong clra 3.63 2.60 1.00 9.44
5 Tuong 200 ¢6 1 cuira 3.63 2.60 0.90 8.49
6 Tuong 200 ¢6 2 cura 3.63 2.60 0.80 7.55

Di v6i tudng xay trén san: quy tai tuong thanh tai phan bd déu trén 1m? san
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Bang 3.10 — Tai trong twong trén san phan bo trén dién tich

STT| San|Loai tuong Chiéu day Y - Oic 1 n Ot . Hiwing | Lewong Heé sé cira Ot Ot
cm KN/m® | KN/m KN/m?| m m KN [kN/m?

Tuong 100 khong clra 10 18 1.8 |1.1] 198 | 3.25 | 5.85 1.00 37.64
Tuong 100 c6 1 clra 10 18 1.8 |1.1] 198 | 3.25 | 1.60 0.90 9.27

1 | s1 Tuong 100 c6 2 clra 10 18 1.8 |1.1]| 198 | 3.25 | 5.23 0.80 26.90 3.32
Tuong 200 khong cira 20 16.5 3.3 |11 3.63 | 3.25 | 5.23 1.00 61.64
Tuong 200 ¢c6 1 cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 c6 2 cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 8.05 0.80 75.98
Tuong 100 khong ctlra 10 18 1.8 [1.1] 198 | 3.25 | 0.00 1.00 0.00
Tuong 100 c6 1 clra 10 18 1.8 |1.1] 198 | 3.25 | 8.20 0.90 47.49

> | g2 Tuong 100 c6 2 clra 10 18 1.8 |1.1]| 198 | 3.25 | 7.50 0.80 38.61 3.04
Tuong 200 khong cira 20 16.5 33 |11 3.63 | 3.25 | 9.13 1.00 107.65
Tuong 200 c6 1 cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 c6 2 cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 0.00 0.80 0.00
Tuong 100 khong ctlra 10 18 1.8 |1.1] 198 | 3.25 | 2.73 1.00 17.54
Tuong 100 c6 1 clra 10 18 1.8 |1.1] 1.98 | 3.25 | 3.20 0.90 18.53

3 | 53 Tuong 100 c6 2 cira 10 18 1.8 |1.1]| 198 | 3.25 | 8.05 0.80 41.44 3.98
Tuong 200 khong cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 0.00 1.00 0.00
Tuong 200 c6 1 cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 9.18 0.90 97.42
Tuong 200 c6 2 cira 20 16.5 3.3 |11 3.63 | 3.25 | 3.60 0.80 33.98
Tuong 100 khong ctra 10 18 1.8 |1.1] 198 | 3.25 | 6.40 1.00 41.18
Tuong 100 c6 1 clra 10 18 1.8 |1.1] 198 | 3.25 | 8.43 0.90 48.79

4 | sa Tuong 100 c6 2 clra 10 18 1.8 |1.1]| 1.98 | 3.25 | 0.00 0.80 0.00 544
Tuong 200 khong cira 20 16.5 3.3 |11 3.63 | 3.25 | 2.70 1.00 31.85
Tuong 200 c6 1 cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 c6 2 cira 20 16.5 3.3 |1.1| 3.63 | 3.25 | 3.60 0.80 33.98
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STT|San|Loai tuong ChiCuday| vy . Gre L St > Harome | Lwing H8 56 cita — & St
cm KN/m® | KN/m KN/m?| m m KN | kN/m?

Tuong 100 khong cira 10 18 1.8 |1.1] 1.98 | 3.25 | 0.00 1.00 0.00
Tuong 100 c6 1 cura 10 18 1.8 1.1] 198 | 3.25 | 0.00 0.90 0.00

5 S5 Tudng 100 c6 2 cua 10 18 1.8 1.1] 198 | 3.25 | 0.00 0.80 0.00 0.00
Tuong 200 khong cira 20 16.5 33 |[1.1| 3.63 | 3.25 | 0.00 1.00 0.00
Tuong 200 ¢6 1 cura 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 c6 2 cura 20 16.5 3.3 1.1 3.63 | 3.25 | 0.00 0.80 0.00
Tuong 100 khdng cira 10 18 1.8 [1.1] 1.98 | 3.25 | 0.00 1.00 0.00
Tuong 100 ¢6 1 cua 10 18 1.8 |1.1] 1.98 | 3.25 | 0.00 0.90 0.00

6 | s6 Tuong 100 ¢6 2 cura 10 18 1.8 |1.1] 1.98 | 3.25 | 0.00 0.80 0.00 0.00
Tudng 200 khéng ctra 20 16.5 3.3 1.1 3.63 | 3.25 | 0.00 1.00 0.00
Tuong 200 ¢6 1 cira 20 16.5 33 |1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 ¢ 2 cua 20 16.5 33 |[1.1| 3.63 | 3.25 | 0.00 0.80 0.00
Tuong 100 khong ctra 10 18 1.8 1.1] 198 | 3.25 | 0.00 1.00 0.00
Tudng 100 c6 1 cura 10 18 1.8 1.1 198 | 3.25 | 0.00 0.90 0.00

7 | g7 Tuong 100 ¢6 2 cira 10 18 1.8 |1.1]| 1.98 | 3.25 | 0.00 0.80 0.00 0.00
Tuong 200 khong cira 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 0.00 1.00 0.00
Tuong 200 c6 1 cura 20 16.5 3.3 1.1 3.63 | 3.25 | 0.00 0.90 0.00
Tudng 200 c6 2 cua 20 16.5 3.3 1.1] 3.63 | 3.25 | 0.00 0.80 0.00
Tudng 100 khong cira 10 18 1.8 1.1 198 | 3.25 | 5.35 1.00 34.43
Tuong 100 c6 1 cura 10 18 1.8 1.1] 198 | 3.25 | 8.43 0.90 48.79

3 S8 Tuong 100 c6 2 cura 10 18 1.8 1.1] 198 | 3.25 | 0.00 0.80 0.00 181
Tuong 200 khdng cira 20 16.5 33 |11| 363 | 3.25 | 2.70 1.00 31.85
Tuong 200 ¢6 1 cua 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 ¢ 2 cua 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 0.00 0.80 0.00
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STT|San|Loai tuong ChiCuday| vy . Gre L St > Harome | Lwing H8 56 cita — & St
cm KN/m® | KN/m KN/m?| m m KN | kN/m?
Tuong 100 khong cira 10 18 1.8 |1.1] 1.98 | 3.25 | 6.03 1.00 38.80
Tuong 100 c6 1 cura 10 18 1.8 1.1 198 | 3.25 | 7.69 0.90 44 54
9 s9 Tudng 100 c6 2 cua 10 18 1.8 1.1] 198 | 3.25 | 0.00 0.80 0.00 239
Tudng 200 khong cira 20 16.5 3.3 1.1| 3.63 | 3.25 | 5.48 1.00 64.65
Tuong 200 ¢6 1 cura 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 c6 2 cura 20 16.5 3.3 1.1 3.63 | 3.25 | 0.00 0.80 0.00
Tudng 100 khong cira 10 18 1.8 1.1] 198 | 3.25 | 5.30 1.00 34.11
Tuong 100 c6 1 cira 10 18 1.8 1.1 198 | 3.25 | 3.20 0.90 18.53
10 |s10 Tuong 100 ¢6 2 cura 10 18 1.8 |1.1] 1.98 | 3.25 | 7.50 0.80 38.61 244
Tudng 200 khéng ctra 20 16.5 3.3 1.1] 3.63 | 3.25 | 5.48 1.00 64.59
Tuong 200 ¢6 1 cira 20 16.5 33 |1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 ¢ 2 cua 20 16.5 33 |[1.1| 3.63 | 3.25 | 0.00 0.80 0.00
Tuong 100 khong ctra 10 18 1.8 1.1 198 | 3.25 | 4.65 1.00 29.92
Tudng 100 c6 1 cura 10 18 1.8 1.1 198 | 3.25 | 2.10 0.90 12.16
11 |s11 Tuong 100 ¢6 2 cira 10 18 1.8 |1.1]| 1.98 | 3.25 | 5.60 0.80 28.83 213
Tuong 200 khong cira 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 5.48 1.00 64.59
Tuong 200 c6 1 cura 20 16.5 3.3 1.1 3.63 | 3.25 | 0.00 0.90 0.00
Tudng 200 c6 2 cua 20 16.5 3.3 1.1] 3.63 | 3.25 | 0.00 0.80 0.00
Tudng 100 khong cira 10 18 1.8 1.1] 198 | 3.25 | 1.30 1.00 8.37
Tuong 100 c6 1 cura 10 18 1.8 1.1] 198 | 3.25 | 2.30 0.90 13.32
12 |s12 Tuong 100 c6 2 cura 10 18 1.8 1.1] 198 | 3.25 | 0.00 0.80 0.00 058
Tuong 200 khdng cira 20 16.5 33 |11| 363 | 3.25 | 1.30 1.00 15.34
Tuong 200 ¢6 1 cua 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 0.00 0.90 0.00
Tuong 200 ¢ 2 cua 20 16.5 3.3 |[1.1| 3.63 | 3.25 | 0.00 0.80 0.00
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3.2.2. Hoat tai

Hoat tai duoc xac dinh dua trén cong nang cac phong theo TCVN 2737 — 1995 [4]
Bang 3.11 — Bang hoat tai.

. s Ptc Pt
STT| Loai phong n
KN/m? KN/m?
1 |Canho 15 1.1 1.65
3 |Hanh lang 3 1.2 3.6
4 |K§ thuat 3 1.2 3.6
5 |Mai san thuong 0.75 13 0.975
Bang 3.12 — Téng tai trong tac dung I&n san.
Dién | Kich
San Cong ning tich |thwée san| Loai san Gu | Pt |Gewimg| Gsan
m> | L1 [L2 KN/m?kN/m? kN/m?| kN/m?
Can hd 51.00
S1 - 7.5 85| San 2 ph 573(2.04(3.32(11.08
Hanh Lang 12.75 an = pauong
Can h (v¢€ sinh) 48.00 \
S2 —— 75| 8 | San 2 ph 5.90(2.04| 3.04 |10.98
Hanh Lang 12.00 an £ pHuong
Can hd 60.09
S3 - 7.5 [8.5 ]| San 2 ph 5.7311.76 | 3.28 | 10.77
Hanh Lang 3.66 an £ pHuong
Can hd 4453
S4 - 5.9 |85 ]| San2 ph 573(1.87|2.44 {10.04
Hanh Lang 563 an £ PHuong
S5 |Hanh Lang 3.0911.63]|1.9| San 2 phuong [4.35|3.60| O 7.95
S6 |Hanh Lang 14.16| 2.4 15.9] San 1 phuong [4.35|3.60| O 7.95
S7 |Hanh Lang 4.88|1.63| 3 | San2 phuong |[4.35]|3.60| O 7.95
Can ho 4453
S8 - 5.9 [8.5]| San 2 ph 5.7311.8711.81 | 9.40
Hanh Lang 563 #1 £ pauons
S9 |Can hd 51.00f 6 |[8.5| San2 phuong |5.73 [1.65| 2.32 | 9.70
S10|Can ho 48.00| 6 8 | San 2 phuong | 5.73 [3.60 | 2.44 |11.77
S11 |Can ho 51.00] 6 [8.5] San2 phuong |5.73|3.60| 2.13 [11.45
Can h6 (phongnga) | 10.28 \
S12 15 |85 | San 1 ph 5.7711.65|0.58 | 8.00
Cin ho (vé sinh) 247 ol = PAEORS
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3.3. TINH NOI LUC CHO SAN
Trong thiét ké san nguoi ta thuong st dung cac phuong phap sau:

- Phuong phép tra bang.

- Phuong phéap phan tir hitu han (st dung céc phan mém tinh toan).
Phuong phap tra bang 1a két qua cua viéc giai cac phuong trinh vi phan dao ham riéng
thoa man cac diéu kién ddi voi cac ban c6 tya ngdm hoic khép trén céc canh. Pay 1a
phuong phép don gian, dé sur dung.
Phuong phap phan tir hiru han ding tinh noi luc hién dang duoc st dung phd bién
hién nay do tan dung duoc cac uu diém cua cac phan mém manh nhu: ETABS, SAP,
SAFE.

= Trong do &n sinh vién lya chon phuong phép tra bang dé tinh toan noi luc cho
0 san

3.3.1. Sir dung phwong phap tra bang
Theo phuong phap trabang ta c6 cac loai so d6 tinh nhur sau

v 4 ‘ v 4
My = | My —=
—— ‘ —
M — \ M —
S M; L. MZ_ ] Skﬂl Ll MP |
M, - | M, -
| My ] | My —
N A N
L1 L1
FEREEEEEREREN EEREEEEEEEEN
7 \ \
SR S - S -
MH :: ‘r MH :
M M, M ] M, M M ]
Cj A\ L. 17 . | ﬁk#; | - =17
M, ] \ M, ]
L ‘ L
My | My
N§ RN BN
L1 L1

Hinh 3.3 — So' d6 bdn ké 4 canh
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3.3.2. Phéan loai 6 ban san
Trong mit bang dién hinh nay c6 2 loai 6 ban:
- O ban 1am viéc 2 phuong gdm: 6 ban S1, S2, S3, S4, S5, S7, S8, S9, S10, S11
- O ban lam viéc 1 phuong: S6, S12
- Tién hanh tinh toan cho 2 6 ban dién hinh S1 (san 2 phuong) va S12 (san 1
phuong).
3.3.2.1. Poi Vi 6 ban 2 phwong
* Tong quat 1y thuyét
Trong trudng hop tong quét cong thic tinh moment céc loai 6 ban ¢6 dang nhu sau:

- Moment duong 16n nhat & gitra ban:

M,=m, xP

M,=m,xP
- Moment am 16n nhét & gbi:

M, =k, xP

M, =k, xP

Trong do:
- i ky hi¢u 0 ban dang xét (i=1,2,3,...5).
- 1, 2: chi phuong dang xét 1a L1 hay la Lo.
- L1, L2: nhip tinh todn 6 ban 1a khoang céch giira cac truc gdi tua.

- P: téng tai trong tac dung I&n & ban.
) , ‘ . L .
- Miz, Mi2, ki, Ki2: c&c hé so6 phu thuoc vao ty so EZ , tra phy lyc 17 trang 388 sach

két cau BTCT [7]
* Tinh toan cho 6 san S1
Ta c0: ty sb ﬁ=§=1.13<2v¢'}1h—d:SLO=3.33>3
L, 75 h, 150

=> Ban 14 loai ban k& 4 canh va lién két dugc xem Ia lién két ngam. => O ban lam
viéc theo so dd s6 9.
Tir bang 3.12 (Tong tai trong tac dung 1&n san):

- Ta c6: q=11.085kN / m* = P =11.085x7.5x8.5 = 706.67kN
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m,, =0.0198 M, =13.992kN / m?
m,, = 0.0154 _ M, =10.859kN / m?
ky =0.0457 ~ M, =-32.318kN / m?
K =0.0357 M, =-25205kN / m?

- Tra bang ta cé:

* C4c 6 san con lai tién hanh twong tw va thé hién két qua trong bang tinh.
3.3.2.2. Poi véi 6 ban 1 phuwong
* Tong quét |y thuyét

Déi v6i nhitng ban cdng son ¢6 so do tinh nhu sau:

ka=1m

= i
= 1 [
) L
-
= - -
= Py [~

1 L

- Le -

Hinh 3.4 — So' dé ban loai dam
- Cé4ch tinh: Cat 1 dai ban theo phuong canh ngin véi bé rong b=1m dé tinh nhu
dam cong son.
2

. I
- Moment tai dau ngam: M :qt’%véi q, =(p+0q)xb [11]

D4i voi nhitng 6 ban 3 dau ngam 1 dau tya don c6 so do tinh nhu sau

T WYY
N

I

|

|

|

|

\%{Q

|

|

|

|

N \\I

W
N

]

Lz

Hinh 3.5 — So' dé ban loai dam
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- Céch tinh: cat 1 dai ban theo phuong canh ngan voi bé rong b=1m dé tinh nhu
dam cong son.

9x(q, x |12)

- Moment ¢ gitra nhip: M, =
128

[11]

2
g, x1;

- Moment & géi tya: M = V6i g, =(p+q)xb [11]
Déi voi nhitng 6 ban 4 canh ngam c6 so do tinh nhu sau

b=1m

s

B I

¥
™

s

i
- Le -

Hinh 3.6 — So' dé ban loai dam
- Céch tinh: cat 1 dai ban theo phuong canh ngan voi bé rong b=1m dé tinh nhu

dam 2 dau ngam.

2

I
_ Moment & gira nhip: M, =% V6i g, = (p+q)xb [11]
Y A qbXI12 -
- Moment ¢ goi tua: M ETH Vé6i g, =(p+0q)xb [11]

* Ap dung cho 6 san S12
L 85

Ta co: L T1s =5.67 >2=>0Oban lam viéc 1 phuong va lién két ngam.

Tur bang tai trong ta c6 g,=8.001kN/m?
g, <1’ 8.001x1.5°

M, = = 0.75kNm
2 2
v, - qbl>;|1 _BOOLXLE
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Bang 3.13 — Bang tong hop Moment san ban ké 4 canh

Kich thwée Tai trong Chiéu day . . Moment
STT|Sodd san| 11 12 g h a e |00 ot
(m) (m) (N/m?) (mm) (mm) (mm) (N.m/m)
20 130 ol = 0.020|M,; = 13992.04
28 122 2= 0.015|M, = 10859.14
s1 9 75 8.5 11085 150 113 & 2
20 130 Bl = 0.046|M, = -32318.32
20 130 B2= 0.036|M, =  -25204.52
20 130 ol = 0.019|M, = 12476.69
28 122 2= 0.017(M, = 11048.90
S2 9 7.5 8 10983 150 1.07 ¢ 2
20 130 Bl = 0.044|M, = -29082.99
20 130 B2 = 0.039|M,, = -25480.56
20 130 ol = 0.020|M; = 13590.65
28 122 2= 0.015|M, = 10547.62
S3 9 7.5 8.5 10767 150 1.13 ¢ 2
20 130 Bl = 0.046|M, = -31391.19
20 130 B2 = 0.036(M,, = -24481.47
20 130 ol = 0.021|M,; = 10533.71
27 123 2= 0.010|M, = 5101.28
sS4 9 5.9 8.5 10041 150 1.44 = 2
20 130 Bl = 0.047 M, = -23654.34
20 130 B2 = 0.023|M,, = -11388.90
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Kich thuéc Tai trong Chiéu day T 88 Ha s Moment
STT|Soddsan| 11 12 g h a || momont
(m) (m) (N/m?) (mm) | (mm) | (mm) (N.m/m)
15 85 al = 0.020|M; = 495.69
21 79 2= 0.015(M, = 363.29
S5 9 1.63 1.9 7953 100 1.17 “ 2
15 85 Bl = 0.046|M, = -1140.86
15 85 B2 = 0.034(M,, = -841.11
15 85 al = 0.019|M, = 748.91
22 7 2= 0. M, = 220.74
S7 9 1.63 3 7953 100 8 1.84 ° 0.006|M, 0
15 85 Bl = 0.042|M, = -1619.86
15 85 B2 = 0.012|M,, = _481.12
20 130 al = 0.021|M; = 9863.36
S8 9 5.9 8.5 9402 150 27 123 | ) 44|92 = 0010|M, = 4776.64
20 130 Bl1= 0.047|M, = -22149.00
20 130 B2 = 0.023|M, =  -10664.12
20 130 al = 0.021|M; = 10371.14
9 9 5 85 9699 150 27 123 142 a2 = 0.010|M, = 5177.33
20 130 Bl1= 0.047|M,= -23330.95
20 130 B2 = 0.023(M,, = -11591.28
20 130 al = 0.021|M; = 11829.51
28 122 2= 0.012|M, = 6649.39
sio| 9 6 8 11773 150 1.33 = 2
20 130 Bl1= 0.047|M,= -26804.77
20 130 B2 = 0.027(M,, = -15163.62
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Kich thuéc Tai trong Chiéu day — Ha s& Moment
STT|Soddsan| 11 12 g h a |0 ot
(m) (m) (N/m? | (mm) | (mm) | (mm) (N.m/m)
20 130 al = 0.021|M; = 12247.76
s11 9 6 85 11454 150 27 123 142 a2 = 0.010|M, = 6114.15
20 130 Bl = 0.047|M,= -27552.60
20 130 B2 = 0.023|M,, = -13688.68
Bang 3.14 — Bang tong hep Moment san ban ké 4 can
. |__Kichthwéc |Tii trong Chiéu day . Moment
str | 5040 T 12 g h a ho | [¥s)
(m) (m) (N/m2) | (mm) [ (mm) | (mm) (N.m/m)
15 85 M,,= 1/24 .qL= 1908.72
S6 24 | 59 | 7953 | 100 2.46 | d
15 85 Mg= -1/12 .gL= -3817.44
20 130 M., = 1/24 .gL=  750.09
S12 15 | 85 | 8001 | 150 5.67 | d
20 130 My= -1/12 .q.L= -1500.19
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3.4. TINH COT THEP CHO SAN

3.4.1. Tiéu chuan thiét ké

TCXDVN 5574-2012 Két cau bé tong va bé tong ct thép — tiéu chuan thiét ké
3.4.2. Tinh toan 2 6 san dién hinh S1 va S6

3.4.2.1. Tinh toan é san dién hinh S1

Véi ndi luc da tinh toan duoc tiép tuc sir dung dé tinh toan thép cho 6 san S1.
Tai vi tri nhip Li: M, =13.992kNm

b oM 13.897
"y Rbh:  0.9%x14500x1x0.13°

- &=1-/1-2x¢, =1-+/1-2x0.063 =0.065

=0.063

A= ERbhy _ 0.065x0.9x14500x1x0.13 _ /o -
R, 225000
- y:ix100%= 491 _ 5.38%
bh, 100x13
- Chon va bb tri ¢8a100 c6 A =5.03cm?
-l _ A L1000 =—8__0.30%
bh, 100x13
Tai vi tri nhip L: M, =10.859kN /m
. M 10.859 0056

"~y R 0.9x14500x1x0.1222

- §:1—~/1—2><05m =1-+/1-2x0.056 = 0.058

_ERph,  0.058x0.9x14500x1x0.122
R 225000

S

4.1cm?

- A

=D 1000 =—2L _ 0340
bh, 100x12.2

- Chon va bé tri ¢8a120 c6 A =4.19cm’

g =2 100% = — 210 _ 0349
bh, 100x12.2

Tai vi tri gbi Li: M, =-32.318kN /m
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. M __ 32.318 _-0.147
7,R,bh;  0.9x14500x1x0.13

- £=1-/1-2xa, =1-/1-2x0.146 =0.159

_ ¢Rbhy  0.159x0.9x14500x1x0.13

- A = 7.39cm’
R, 365000
=D 100 = 22 _o579%
bh, 100x13
- Chon va bé tri ¢10a100 c6 A =7.85cm’
g =D 1000 = _06%
bh, 100x13
Tai vi tri g6i Lo: M, =—25.205kN /m
_ M 25.205 o114

Uy = 2 = 2
7,R,bh;  0.9x14500x1x0.13
- &=1-1-2x¢a,, =1-41-2x0.114 =0.122

_ERph,  0.122x0.9x14500x1x0.13
R 365000

S

- u= i><1OO% = 567
bh, 100x13

- A =5.67cm’

=0.44%

- Chon va bb tri ¢10a100 c6 A =7.85cm’

= Hehon = i x100% = 785
bh, 100x13

3.4.2.2. Tinh toan 6 bdn san S12
Tai vi tri nhip L1: M=0.75 KNm

M 0.75
" yRbR  0.9x14500x1x0.13?

- £=1- [1-2xa, =1-/1-2x0.003 =0.003

_ ¢Rbhy  0.003x0.9x14500x1x0.13
R 225000

S

=0.6%

=0.003

-

- A =0.226cm’

=D 1009 - 0226
bh, 100x13

=0.0174%
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- Chon va bé tri ¢6a200 c6 A =1.41cm*(céu tao chiu luc)

- U ~ A 1000 = 1 0119
bh, 100x13
Tai vi tri gbi L1: M=-1.5kNm
M 1.5

=0.006

Ay = 2 2
7,R.bh;  0.9x14500x1x0.13
- &=1-1-2xa, =1-1-2x0.006 = 0.006

_ ¢Rbh,  0.006x0.9x14500x1x0.13
R 225000

S

= 0.45cm?

- A

- =2 0096 = 28
bh, 100x13

=0.035%

- Chon va bd tri ¢8a200 c6 A =2.51cm’ (cau tao chiu luc)

g =2 10006 = 221 _ 0199

bh, 100x13
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3.4.3. Bang tong hep tinh toan va bé tri thép san

Bang 3.15 — Bang tong hep bd tri thép san ban ké 4 canh

So Kich thuéd Chiéu day Moment Tinh thép Chon thép

STT| d@ | 11 |12 h a ho o e A" |Hlugng| O arr agt | AS" |H.lugng
san [ (m) | (m) |[(mm)[(mm)|(mm)| (N.m/m) " (cm?/m) | prr (%) [(mm) | (mm) [(mm) | cm?/m) | prr (%)

20 | 130 |M; = 13985.73|0.063(0.066| 4.94 0.38% 8 |101.68| 100 | 5.03 0.39%

s1 | o -5 | 85| 150 28 | 122 |M,= 10854.25|0.056(0.058| 4.07 0.33% 8 |123.46| 120 | 4.19 0.34%
20 | 130 |M,= -32303.74|0.146(0.159| 7.40 057% | 10 |(106.19( 100 | 7.85 0.60%

20 | 130 |M;; = -25193.15|0.114(0.122| 5.65 0.43% | 10 (138.93| 100 | 7.85 0.60%

20 | 130 |M; = 12473.28|0.057(0.058| 4.39 0.34% 8 |114.44| 100 | 5.03 0.39%

S2 9 75 8 150 28 122 |M, = 11045.88|0.057|0.059| 4.15 0.34% 8 [121.26] 120 4.19 0.34%
20 | 130 |M,= -29075.04|0.132(0.142| 6.60 0.51% | 10 (119.08| 100 | 7.85 0.60%

20 | 130 |M,, = -25473.60|0.116(0.123| 5.72 0.44% | 10 (137.29| 100 | 7.85 0.60%

20 | 130 |M; = 13594.43|0.062(0.064| 4.80 0.37% 8 |104.71| 100 | 5.03 0.39%

s3 | o -5 | 85| 150 28 | 122 |M,= 10550.56|0.054(0.056| 3.95 0.32% 8 |127.12| 120 | 4.19 0.34%
20 | 130 |M,= -31399.94|0.142(0.154| 7.17 0.55% | 10 (109.53| 100 | 7.85 0.60%

20 | 130 |M,, = -24488.29|0.111(0.118| 5.48 0.42% | 10 |(143.20| 100 | 7.85 0.60%

20 | 130 |M; = 10438.25|0.047(0.049| 3.66 0.28% 8 |137.44| 120 | 4.19 0.32%

sal g 50 | 85| 150 27 | 123 |M, = 5055.05/0.0260.026| 1.85 0.15% 6 |152.79| 150 1.88 0.15%
20 | 130 |M,= -23439.96|0.106(0.113| 5.23 0.40% | 10 (150.04| 150 | 5.24 0.40%

20 | 130 |M;; = -11285.69|0.051({0.053| 2.44 0.19% | 10 (321.54| 200 | 3.93 0.30%
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So Kich thuéc Chiéu day Moment Tinh thép Chon thép

STT| do | 11 |12 h a hy " ¢ A" |Hluwong| O arr | ast | AC" |Hluwong
san | (m) | (m) [(mm)|mm)[(mm)[ (N.m/m) i (cm?m)| prr (%) [(mm) | (mm) [(mm) | (cm?/m)| prr (%)
15 85 |M; = 495.69|0.005(0.997| 0.85 0.10% 6 ([332.64| 200 141 0.17%
S5 o |163|19! 100 21 79 |M, = 363.29{0.004(0.998| 0.79 0.10% 6 |357.90| 200 141 0.18%
15 85 |[M,= -1140.86[0.012(0.994| 0.85 0.10% 8 [591.36| 200 251 0.30%
15 85 M, = -841.1110.009(0.996| 0.85 0.10% 8 [591.36| 200 2.51 0.30%
15 85 |M; = 748.9110.008(0.996| 0.85 0.10% 6 |332.64| 200 141 0.17%
57 9 l163! 3 | 100 22 78 |M, = 220.74(0.003|0.999| 0.78 0.10% 8 1644.43| 200 251 0.32%
15 85 |[M,= -1619.86[/0.017(0.991| 0.85 0.10% 6 |330.93| 200 141 0.17%
15 85 |M, = -481.12|0.005|0.997| 0.85 0.10% 8 [591.36| 200 251 0.30%
20 130 |M, = 9766.84(0.044]10.045| 3.42 0.26% 8 [147.13| 120 4.19 0.32%
ss 9 59 |85/ 150 27 123 |M, = 4729.90[0.02410.024| 1.73 0.14% 6 (163.43| 150 1.88 0.15%
20 130 ([M,= -21932.27(0.099|0.105| 4.88 0.38% | 10 (161.00| 150 5.24 0.40%
20 130 (M, = -10559.77(0.048|0.049| 3.70 0.28% 8 1135.82| 120 4.19 0.32%
20 130 |M; = 10372.21|0.047]0.048| 3.63 0.28% 8 [138.33| 120 4.19 0.32%
9 9 5 85| 150 28 122 |M, = 5177.86(0.02710.027| 1.91 0.16% 8 [262.88| 200 2.51 0.21%
20 130 ([M,= -23333.35(0.106|0.112| 5.21 0.40% | 10 (150.77| 100 7.85 0.60%
20 130 (M, = -11592.47(0.053|0.054| 2.51 0.19% | 10 (312.79| 200 3.93 0.30%
20 130 [M; = 11826.50(0.054|0.055| 4.16 0.32% 8 1120.89| 120 4.19 0.32%
s10l 9 5 s | 150 28 122 |M, = 6647.70(0.034|0.035| 2.46 0.20% 8 [203.94| 200 2.51 0.21%
20 130 |M,= -26797.94|0.122|0.130| 6.04 0.46% 10 (130.03| 120 6.54 0.50%
20 130 (M, = -15159.76(0.069|0.071| 3.31 0.25% | 10 (237.07| 150 5.24 0.40%
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So [Kich thuérg Chiéu day Moment Tinh thép Chon thép
STT d(}i 11 12 h a ho o E', AS'I_I' H.1 wong %] aTr agT ASC H |HL.I wong
san | (m) | (m)|(mm)|(mm)|(mm) (N.m/m) i (cm’/m) | Brr (%0) [((mm) | (mm) |(Mmm)|(cm*/m) | wrr (%6)
20 130 |M; = 12243.48|0.056|0.057| 4.31 0.33% 116.65( 120 4.19 0.32%
11 9 6 lss! 150 28 122 M, = 6112.01|0.031|0.032| 2.26 0.19% 222.14| 200 251 0.21%
' 20 | 130 |M,= -27542.98|0.125(0.134| 6.22 0.48% | 10 |126.25| 120 6.54 0.50%
20 | 130 M, = -13683.90|0.062|0.064| 2.98 0.23% | 10 (263.61| 200 3.93 0.30%
Bang 3.16 — Bang toéng hep bd tri thép san ban loai dam
So |Kich thuée Chiéu day Moment Tinh thép Chon thép
STT d("i I 1 I 2 h a ho a E_, As-l_r H.1 ll'(.)’llg Q a'rr aBT ASC H H.1 ll’(.)’ng
san | (m) | (m) [(mm)|(mm)|(mm) (N.m/m) i (cm?/m) | prr (%0) [ (mm) [(mm) [(mm) | (cm?/m) | ket (%0)
15 85 |M,,= 1908.72|0.018(0.991| 1.01 0.12% 6 281 | 200 141 0.17%
s6 | C |24 59 | 150 o - -
15 85 |My= -3817.44|0.036|0.981| 2.03 0.24% 8 247 | 200 251 0.30%
20 | 130 (M, = 750.09]0.003{0.998| 1.30 0.10% 6 217 | 200 141 0.11%
si2| C 15| 8 | 150 nh ° °
20 | 130 [My= -1500.19(0.006(0.997| 1.30 0.10% 8 387 | 200 251 0.19%
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3.5. KIEM TRA PQ VONG CUA SAN

3.5.1. P ving ciia san ban ké bon canh
3.5.1.1. Téng quat ly thuyét

D6 vdng san xac dinh theo céng thac: f =

Trong do:

- I, : canh ngén cua san.

_ E,xh’®
12x (1— 1?)

do cung tru

axqxl

- ¢: tai trong tiéu chuan tac dung 1én 6 ban.

h =15cm chiéu day san

- 1£=0.2: hé s6 poison

» (phu lyc 22, [8])

E, =30000MPa =30x10°kN / m?: Modun dan héi ctia bé tong.

o : hé s phu thudc vao ti sb giira canh dai vd canh ngén cua san - (tra phu luc 22,

[8])
3.5.1.2. Ap dung cho 6 san Si.
3 6 3
__Exht 300015 _ g269 0g2kN /m?)
12x(1—w%) 12x(1-0.29)
. Kich
sTT!s3n Céng niing Dién tich thuée san Ot Pt Otwong | Usan
m? L1 | L2 |KN/m?® | kN/m? | KN/m?® | KN/m?
Can ho 51.00
1 |S1 Hanh Lang 1275 751 85| 573 2.04 3.32 [11.085
¢ axqx | _0.00157x11.085x7.5° _ 0.006m
D 8789.062
[ ]=0.03m (ddi voi nhip 6m < L < 7.5m) (bang 4, [2])
f < [ f ] = Thoa mén diéu kién d6 ving
3.5.2. P vong ciia san ban dam
* Ap dung cho 6 san S12
tc 4
fmaX :ixu1 [11]
384 E,|I
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Trong do:
- 0° =(g"°+ p") xb: tai trong tiéu chuan trénm cua 6 san
- |, - nhip cua 6 san.
- E=30000Mpa = 30x108 kN/m2: M6 dun dan hdi cua bé téng

B bxh? 3 1x0.15°

-1 =2.8125x10*m*: moment quén tinh.

12
tc 4 4
1:max = . xq Xll = . X SGX15 ) =0.001mm
384 El 384 30x10°x2.8125x10
[f]= L 15 5o75m> f o (thoa man)
200 200
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CHUONG 4: THIET KE CAU THANG
4.1. SO LIEU TINH TOAN

00, 3200 5
J T
| |
| g | |
|
@] B8] ® |® 1
t |
| |
g3 | ® B
5 8 \ s
| |
L @ |
o] o] lo |
g RS
|
| |
gjr ************* L
| |
bt ik
3
Hinh 4.1 — Mdt bang cau thang
300
7
o
o
ISOs
o
o
v
Sp)

1400

Hinh 4.2 — Mdt cdt cdu thang bg tang dién hinh

| 1900

I 1
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Chiéu day ban thang duoc chon so bo theo cong thuc:

h, = L _ 3200 =(91+106) mm
30+35 30+35

Trong do: L= 3200mm: nhip tinh to&n cua ban thang

—Chon chiéu day ban thang h, =10cm

Kich thuéc dam thang (dam chiéu nghi) dugc chon so bd theo cong thic:

h, == 3190 _ og4. 370)mm
10213 10-13

by =—— =30 _ 116.+175)mm
2:3 2:3

Trong d6: Ls= 3700mm: nhjp tinh toan cia dam chiéu nghi thang
— Chon kich thudc dam thang hy, x b, = 200x300mm

4.2. TINH TOAN CHO VE 1 VA VE 2

4.2.1. Tai trong tac dung

Ciing nhu d6i v6i ban san tinh toan tai trong tac dung theo [4]
4.2.1.1. Tai treng tac dung 1&n phan bdn nghiéng

Trong lugng twong duong 1 bac thang
G, :%xlb xh, x :%x0.3x0.2><2420.72kN /'m

Trong do:
- I, xh, =0.3x0.2(m): kich thudc bac thang.
- 7, = 24kN / m®: trong lugng riéng 1 bac thang lay bang trong luong riéng d4 hoa
cuong.

N, xG, 6x0.72

g, 5 = 2.4kN / m?

Trong do:
- N, =6:s6 bac thang trén 1 vé ban nghiéng.

- L, =1.8m: nhip ban thang theo phuong ngang.
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Bang 4.1 — Bang tinh tai trong tac dung 1én ban thang nghiéng.

20 oA S A Hé Sf’)
Tai Lép cAu tao Chiéu day[Irong lugng riéng St Otc Ot
trong
mm KN/m® KN/m? | kKN/m?
Bac thang (xay gach) 2.40 1.2 2.88 | 3.46
Tinh tai | Vira trat 15 18 1.2 0.32 | 0.39
Ban BTCT 100 25 1.1 3.00 | 3.31
Hoat tai |Cau thang 3 1.2 | 3.00 | 3.60
Téng cong 9.21 [ 10.76
Tai trong tac dung trén 1m bé rong ban thang:
0, =(9+ P)xb+ 0 =10.76x1+1=11.76kN / m
Trong do:
- g: tinh tai tac dung 1én ban thang.
- p: hoat tai tdc dung Ién ban thang.
- b=1m: cat 1m bé rong ban thang dé tinh toén.
- Qian can= 1KN/m tai trong lan can.
4.2.1.2. Tdi treng tac dung lén ban chiéu nghi
Bang 4.2 — Bang tinh tai trong tac dung 1én ban chiéu nghi.
Chiéu | Trong lwong | Hé sé
STT | Lépchutao | day riéng tin | e Gt
ca
mm KN/m® Y knm? | knim?
b4 hoa cuong 20 24 1.1 0.48 0.53
Tinh tii Vira 16t 20 18 1.1 0.36 0.40
Ban BTCT 100 25 1.1 2.50 2.75
Vira trat 15 18 1.2 0.27 0.32
Hoat tai |Cau thang 3 1.2 3.00 | 3.60
Tong cdng 6.61 7.60
Tai trong tac dung trén 1m bé rong ban chiéu nghi:
0, =(9+p)xb=7.6x1=7.6kN/m
Trong do:
- g=4 kN/m?: tinh tai tac dung Ién ban thang.
- p=3.6 kN/m2: hoat tai tac dung Ién ban thang.
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- b=1m: cat 1m bé rong ban thang dé tinh toén.
4.2.2. So d6 tinh va ndi luc
Khi thi cong ban thang 1a két cau phu d6 bé tong sau nén do két dinh gitta bé tong cii
va bé tdng méi chuan bi d6 khong dam bao toan khdi nén lién két gitra ban thang vai
dam 1a lién két khop.
Cit mot dai ban c6 bé rong b=1m dé tinh. Vi trong cong trinh hai vé cua cau thang
gidng nhau nén ta chi tinh cho mot vé roi lay két qua tuong tw cho vé con lai.
* Wi liénkét 1a liénkét cieng nén phai bé sung thép ciu tao tai goi va doan gay

dé chiu moment am chéng nirt cho cdng trinh.

N 11.76

A

Hinh 4.3 — So' d6 tinh va tdi trong tac dung 1én ban thang

Hinh 4.4 — Moment ban thang
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~ 14.42

}17.29

0.00 <

Hinh 4.5 — Phan luc tai géi
4.2.3. Tinh va bé tri cot thép ban thang
Thép @ < 10 chon thép AL, Thép @ > 10 chon thép Alll
Bé tdng dung B25
Trinh ty tinh thép trong 6 san nhu sau:
- a: la khoang cach tinh tir mép bé tong dén trong tam 16p cét thép chiu luc.
- Tinh ho =h-a

- Tinh o, = <og

M
R,bh?
- E=1-1-20,

- Tinh dién tich thép theo cong thirc: A = S22

R

S
- Khi chon dugc khoang céch bd tri cét thép kiém tra lai ham luong c6t thép véi

R , . \
w..,=0.1%; pmangﬁb =2.49 , ham lugng thép hop ly cua ban san trong

S

khoangpu=(0.3+0.9 b

Chu y:
v' L6p bé tong bao vé cbt thép Idy theo muc 8.3 TCVN 5574-1012, trong phan
tinh todn ban san h > 100mm lay 16p bé téng bao vé ¢ = 20mm [2]
v' Khoang wvuon ra cta thép goi lay bang L/4 theo chiéu dai timg doan cua ban
thang.

v" Neo cbt thép ving kéo va nén theo muc 8.5 TCVN 5574-2012; cu thé Ia neo
ct thép ving kéo lan = 30@, Ving Nnén lan = 209 [2]
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Bang 4.3 — Bang tinh cét thép ban thang

Vi trifMoment n D a_| ho Om & | Au| Hu Chen thep Hechon
mm| mm [mm|mm ¢ a ]

Nhip [ 13.25 [100/1000| 25 | 75 |0.181[0.201|5.38[0.72%| 10 | 120 [0.87%

Goi Cau tao 10 | 200]0.52%

Thép Cc4u tao theo phuong ngang ¢#8a250

4.3. TINH TOAN CHO VE 3
4.3.1. Tai trong tac dung

Céc phan cau tao va hoat tai cua Vé 3 cling giéng nhu phan ban nghiéng cua ban thang

Vé 1va2 = q,

4.3.2. So @0 tinh va ndi luc.

Xét

B,

_% _

1.3

11.76

Im

Lcosae 1.4cos(3L)

=11.76kN / m?

=1.1<2 = Ban lam viéc 2 phuong.

7 4 h 0.3 A , 2 7 - A 14 - . 2\
Xet ty so h_d:ﬁ::g: nén co thé 1y tuong hoa lién ket gitra ban thang véi dam

chiéu nghi duoc xem 1a ngam

Tra bang phu luc 18 so d6 1 (B@ tdng cot thép 3 — VO B4 Tam) ta c6 cac hé so: [8]

_|\/|X

S

=0.0125

1400

My

= -0.13667

0.14263

1520

Hinh 4.6 — So' do tinh ban vé 3
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Bang 4.4 — Bang tinh cét thép ban thang

Vi tri H¢ sb 9 L Ly Moment
KN/m2 m m
Nhip X 0.0125 0.34
G6i X | -0.13667 11.76 1.52 1.4 -3.15
Y 0.14263 3.29
4.3.3. Tinh va bé tri cot thép cho vé 3
Bang 4.5 — Bang tinh cét thép vé 3
Chon thé
Vi tri [Moment h b a | ho Om g At | MHu R Hchon
mm| mm [mm|mm ¢ a i
Nhip X| 0.34 [100(1000| 26 | 74 [0.005]| 0.005 [0.20]0.03%| 8 | 200 |0.34%
G6i X | -3.15 |100(1000]| 20 | 80 |0.038| 0.038 |1.78|0.22%| 8 | 200 |0.31%
Y 3.29 |100{1000| 20 | 80 |0.039| 0.040 |1.86(0.23%| 8 | 200 |0.31%
4.4. TINH TOAN CHO DAM CHIEU NGHI
4.4.1. Tai trong tac dung 1én dam
4.4.1.1. Poan chiéu nghi 1
Trong luwong ban than dam:
g, =nyybx(h—h)=1.1x25x0.2x(0.3-0.1) =1.1kN/ m
Trong do:
- n, =1.1: h¢ s6 an toan.
- 7, =25kN / m®: trong lugng riéng bé tong cét thép.
- b=0.2m: bé rong dam chiéu nghi.
- h=0.3m: chiéu cao dam chiéu nghi.
- h, =0.1m: chiéu day ban chiéu nghi.
Trong luong tudng xay trén dam:
g, =N, 7bh, =1.1x16.5x0.2x (3.4~1.2—0.3) = 6.897kN/ m
Trong do:
- n, =1.1: h¢ sb an toan.
- 7, =16.5kN / m’: trong lugng riéng tuong day 200mm.
- b, =0.2m: chiéu day tuong.
- h, =3.4-1.2-0.3=1.9m: chiéu cao tudng trén dam chiéu nghi.
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Tai trong do ban V1 truyén vao:

d, Ve 11' ;9 =11.91kN/ m

B
—Téng tai trong tac dung q, =g, +d, + g, = 1.1+ 6.987 +11.91 =19.91kN/ m
4.4.1.2. Pogn chiéu nghi 2
Trong lugng ban than dam:
9, =ny7,bx(h—h)=1.1x25x0.2x(0.3-0.1) =1.1kN/m
Trong dé:

- n, =1.1: h¢ s6 an toan.

7, = 25kN / m®: trong luong riéng bé tong cét thép.

- b=0.2m: bé rong dam chiéu nghi.

- h=0.3m: chiéu cao dam chiéu nghi.

- h, =0.1m: chiéu day ban chiéu nghi.
Trong luong tudng xay trén dam:

0, =n,7bh, =1.1x16.5x0.2x (3.4—2.2—0.3) =3.267kN/m

Trong do:

- n, =1.1: h¢ s6 an toan.

- 7, =16.5kN / m’®: trong lugng riéng tuong day 200mm.

- b, =0.2m: chiéu day tuong.

- h,=34-22-0.3=0.9m: chiéu cao tudng trén dam chiéu nghi.
Tai trong do ban V1 truyén vao:

s Ve 11' ;9 =11.91kN/ m

B
—=Tong tai trong tac dung Q. =9, + 9, +gs = 1.1+ 3.267 +11.91 =16.277kN/ m
4.4.1.3. Poan dam nghiéng
Trong luong ban than dam:

g _ 11

= =1.283kN/ m
cosa €os31°

O =
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Trong luong tudng xay trén dam:

1.9+0.9

g, =n,7h (%):anmo.z{ )=5.082kN/m

Trong do:

- n, =1.1: h¢ s6 an toan.
- 7, =16.5kN / m®: trong luong riéng tuong day 200mm.
- b =0.2m: chiéu day tuong.

1.9+0.9 3 o .
- h‘lzh‘z = ; =1.4m: chiéu cao trung binh tuong trén dam chiéu nghi.

Tai trong do ban V1 truyén vao:

CgyxL, 11.11x14
coSx cos31°

=18.146 KN/ m

9s

—Tong tai trong tac dung @, =g, +J, + g, = 1.283+5.082 +18.146 =24.511kN/ m

4.4.2. So @b tinhva ndi luc.

Hinh 4.8 — Biéu dé moment dam chiéu nghi
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o1

& 37.4(&

N_/

.

2

Hinh 4.9 — Biéu dé luc cdt dam chiéu nghi
4.4.3. Tinh va bé tri cét thép dam chiéu nghi.
4.4.3.1. Tinh va bé tri cot thép dec
R, =14500kN / m’
R, =1050kN / m?
R, = 365000kN /m?
R,, = 225000kN /m?

M, ... =39.29kNm
Véi <b=200mm :
h, =h—a=300-40= 260mm

M 39.29
am = 2 = 2 2022
7,Rbhy  0.9x14500x0.2x0.26

E=1-1-2xa, =1-41-2x0.22 =0.255

_ ¢Rbhy  0.255x0.9x14500x0.2x0.26
R 365000

S

A = 4.75cm’

=" 1000 =2
bh, 20 26

=0.91%

Chon va b tri 2414+ 2412 c6 A =5.34cm’

de =2 1009 = >34 _1 030
bh, 20% 26
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Bang 4.6 — Bang tinh cét thép dam chiéu nghi

M b | h a ho Al B Chon thép

ASCh

Hch

am | &
KNm | m|m| m ]| m cm’| % cm’

sz

%

39.29 [ 0.20.3]0.04|0.26|0.223{0.255|14.75|0.91%|2|¢|16|+[1|d|14

5.56

1.07%

34.15 { 0.2 0.3]0.04]0.26|0.194{0.217|4.04|0.78% 16|+ 14

5.56

1.07%

33.23 [ 0.20.3]0.04]0.26]0.188|0.210|3.91|0.75%|2|¢|16]|+[1|$|14

N
< [ &
=
< S &

5.56

1.07%

4.4.3.2. Tinh va bé tri cot thép dai
Tinh toan cdt dai theo muc 6.2.3 TCVN 5574-2012 [2]

* Kiém tra kha ning chiu luc cit caa bé tong:

9,1+ @ )R, bh, =0.6x (1+0)x1050% 0.2x 0.26 = 32.76kN < Q = 40.41kN

Trong do:
- ¢, =0: hé s xét dén anh huong cua luc doc N trong dam.
- 0,5 =0.6 d6i V6i bé tong nang.

—Can tinh cét dai cho dam.

* Tinh cot dai bo tri chiu luc cat:

Xac dinh budc dai tinh toan

q2 Dy (1+ ¢n)7/bRbtbh02

s, = R,,n7 0’
2
_ 225000 2314 0,0067 x 21 0)x0.9x1050x0.2x0.26" _ g
40.41
Trong do:
- ¢, =0: hé s6 xét dén anh huong cua luc doc N trong dam.
- ¢,,=2 @i v6i bé tong nang.
Xac dinh budc dai toi da
2 2
s - P+ 0,)7Rybhy _ 1.5x(1+0)x0.9x1050%0.2x0.26" _ 0.47m
Q 40.41

Trong dé6: ¢,, =1.5: déi véi bé tdng néng.
Khoang cach ciu tao cua cdt dai

h
Trong doan dam cd lyc cat 16n 1/4L: s, = min 2 =0.15m
150
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Trong doan dam con lai 1/2L: h <300mm néu tinh toan khong can dén cbt dai thi co
thé khong dit.
Sy =150mm
Khoang céch thiét ké ctia c6t dai: Chon u<min{s, =800mm = s=150mm
Smex = 470mm
* B6 tri ¢6a150 trong doan % diu dam.
* B6 tri ¢6a200trong doan giira dam.

Chuong 4: Thiét K& Cau Thang Trang 58



Bao céo Thiét ké cong trinh

SVTH : Nguyén Pinh Huy Hoang

CHUONG 5: THIET KE KHUNG TRUC 2
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5.1. MO DAU
Chwong nay sé& trinh bay cach tinh toan thiét ké cot va dam trong khung truc 2.
Pé tinh toan khung nay, st dung phuong phap phan tir hitu han bang viéc md hinh
khong gian cdng trinh bang phan mém ETABS dé phan tich ndi luc ciia cong trinh va
tir d6 1ay ndi luc dé tinh toan.
Trinh ty tinh toan.
- Budéc 1: chon so bd kich thuge san, dam, cot.
- Bwéc 2: Tinh toan tai trong gom c6 tinh tai, hoat tai, tai trong gio (gi6 tinh).
- Bwéc 3:M6 hinh khong gian v6i phan mém ETABS gom:
+ Lap mé hinh.
+ Gan tai trong.
+ T6 hop noi luc truc tiép trong phan mém ETABS Véi 49 t6 hop chinh (néu cu
thé trong phan sau) va 1 t6 hop bao cua 49 t6 hop d6.
- Bwéc 4: xuat ndi luc can thiét cho cot va dam cua cong trinh.
- Bwéc 5: Tinh toan cho cdng trinh.
+ Tinh toan cho cot: tién hanh lay ndi luc 5 truong hop (P™ V™, Vi™,
MJ™, MI™) ctia 50 t6 hop co ban trén dbi voi cac cot co tiét dién giéng nhau
ta gop lai theo ting VA tinh toén cu thé.
+ Tinh toan cho dam: tién hanh ldy noi luc truong hop cua td hop bao dé tinh

toan cho tat ca cac dam.

Chuong 5: Thiét Ké Khung Truc 2 Trang 60



Bao céo Thiét ké cong trinh

SVTH : Nguyén Pinh Huy Hoang

5.2. KICH THUOC SO BO

5.2.1. Bé day san

Két cau san duoc thiét ké trong chuong 2, tinh toan san phang bé tong cot thép, bé

day san hs=150mm.
5.2.2. Tiét dién dam

Tuong tu chuong 2 ta c6 két qua nhu sau:

Bang 5.1 — Tiét dién dam

STT | Loai dam L hy hy Nenon by bs Behon

m mm mm mm mm mm mm

1 Dam Chinh| 5.90 295 738 400 100 200 300

2 Dam Chinh| 6.00 300 750 400 100 200 300

3 Dam Chinh| 7.50 375 938 500 125 250 300

4 Dam Chinh| 8.00 400 1000 700 175 350 300

5 DAam Chinh| 8.50 425 1063 700 175 350 300

6 Dam Phu | 5.90 295 738 400 100 200 200

7 Dam Phu | 6.00 300 750 400 100 200 200

8 Dam Phu 7.50 375 938 400 100 200 200

9 Dam Phu | 8.00 400 1000 400 100 200 200
10 Dam Phu | 8.50 425 1063 400 100 200 200
11 Dam Phu | 2.20 110 275 400 100 200 200
12 Dam Phu | 3.50 175 438 400 100 200 200
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5.2.3. Tiét dién cot
Tuong tu chuong 2 ta c6 két qua nhu sau:

Bang 5.2 — Tiét dién cot giira

STT Tz"ing Str.tzﬁi q . N Ham Kk Fie | b [X] h|Fchon
m? |[kN/m?l kN [lwgng thép cm? cm cm?
1 |[San thugong|49.09|13.35| 655.42 0.4% 1.1| 509 |60|x|60[3600
2 Laul0 [49.09/13.35(1310.83 0.4% 1.1{1018|60|x|60[3600
3 Lau 9 49.09113.35(1966.25 0.4% 1.1{1526|60|x|60[3600
4 Lau 8 49.09113.35(2621.67 0.4% 1.1{2035|60|x|60[3600
5 Lau7 49.09113.35(3277.08 0.4% 1.1{2544|60|x|60[3600
6 Lau 6 49.09]13.35(3932.50 0.4% 1.1{3053|60|x|60[3600
7 Lau5 49.09113.35(4587.91 0.4% 1.1({3562|70|x|70(4900
8 Lau4 49.09113.35(5243.33 0.4% 1.114070|70|x[70(4900
9 Lau 3 49.09113.35(5898.75 0.4% 1.114579|70|x|[70(4900
10 Lau?2 49.09113.35(6554.16 0.4% 1.1{5088|80|x|80(6400
11 Lau 1 49.09(13.35|7209.58 0.4% 1.1({5597|80|x|80(6400
12 Tﬁngtrét 49.09113.35(7865.00 0.4% 1.1{6106|80|x|80(6400
Bang 5.3 — Tiét dién cot bién
A Str.tai q N Ham Fie | b [X] h | Fehgn
STT| Tang m? |kN/m?| kN [luong thép < cm?| cm cm?
1 |Santhuong|43.31(13.35| 578.31 0.40% 1.2|1 490 |60(x[60| 3600
2 Laul0 [43.31|13.35|1156.62 0.40% 1.2| 979 |60|x|60| 3600
3 Lau 9 43.31113.35(1734.93 0.40% 1.2(1469|60|x|60| 3600
4 Lau 8 43.31(13.35|2313.23 0.40% 1.211959|60(x[{60| 3600
5 Lau7 |43.31|13.35|2891.54 0.40% 1.212449|60(x[(60| 3600
6 Lau 6 43.31|13.35(3469.85 0.40% 1.212938|60|x|60| 3600
7 Lau 5 43.31113.35(4048.16 0.40% 1.2(3428|70|x|70]| 4900
8 Lau 4 43.31(13.35(4626.47 0.40% 1.2(3918|70|x|70]| 4900
9 Lau 3 43.31|13.35(5204.78 0.40% 1.2{4408|70|x|70| 4900
10 Lau2 |43.31|13.35|5783.09 0.40% 1.214897|80(x (80| 6400
11 Lau 1 43.31(13.35|6361.39 0.40% 1.215387|80(x (80| 6400
12 Tﬁngtrét 43.31|13.35(6939.70 0.40% 1.2(5877|80|x|80| 6400

5.3. TAl TRONG TiNH TOAN
5.3.1. Tinh tai
Trong luong cua ban than két cu duoc khai bao trong mé hinh dé phan mém tu tinh.

Trong luong céc 16p cau tao.
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-L&p Gach ceramic
Lép Via l6t
L6p Ban san BTCT
LOp Via trat

EINATT PO LI S E S T B AP OO A ST LI BT IS IR Sr M TR M T A

Hinh 5.2 — Mgt cdt san

Bang 5.4 — San cian ho + hanh lang + k¥ thuat

STT Lép ciu tao ChiCu day Y 3 n Jic > Jet >
mm KN/m KN/m* | KN/m
1 |Gach ceramic 10.00 20.00 [ 1.10| 0.20 | 0.22
2 |Lép vira 16t gach 30.00 | 18.00 [1.30| 0.54 | 0.70
4 |Lop vira trat tran 15.00 | 18.00 |1.30| 0.27 | 0.35
5 |Tai trong thiét bi 1.10 | 0.30 | 0.33
Tong cong 55.00 1.31 | 1.60
Bang 5.5 — San vé sinh
STT Loép ciu tao Chicu day 1f 3 n Otc . Ot >
mm KN/m KN/m* | KN/m
1 |Gach ceramic 20.00 20.00 |1.10| 040 | 0.44
o |Lopvialotgach, chongl o4 | 4800 (130 054 | 0.70
tham tao doc
4 |Lép vira trat tran 15.00 | 18.00 |1.30| 0.27 | 0.35
5 |Tai trong thiét bi 1.10 | 0.30 | 0.33
Tong tai trong 65.00 151 | 1.82
Bang 5.6 — San thwgng
STT Lop ciu tao Chicu day ¥ n S Ou
mm kN/m? KN/m? | KN/m?
1 |Gach chéng néng 30.00 22.00 [1.10| 0.66 | 0.73
2 |Lop vita 16t tao dbc 30.00 | 18.00 [1.30| 0.54 | 0.70
3 |Lop chdng thim 30.00 | 22.00 |1.20| 0.66 | 0.79
5 |Lop vita trat tran 15.00 18.00 [1.30 | 0.27 | 0.35
6 |Tai trong thiét bi 1.10 | 0.30 | 0.33
Tong tii trong 105.00 2.43 | 2.90

5.3.1.1. Tdi trong do két cdu bao che
Dbi véi tudng xay trén dam: tinh tai tinh thanh luc phan bé déu trén chiéu dai dam.
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Bang 5.7 — Tai trong twong trén dam theo m2

STT Loai twong ChiCuday, ¢ > e > n G >
cm kKN/m kKN/m KN/m
1 Tuong 100 khdng clra 10.00 18.00 | 1.80 1.10 1.98
2 Tuong 100 co6 1 cura 10.00 18.00 1.80 1.10 1.98
3 Tuong 100 c6 2 cura 10.00 18.00 1.80 1.10 1.98
4 Tuong 200 khdng ctra 20.00 16.50 | 3.30 1.10 3.63
5 Tuong 200 ¢6 1 cira 20.00 16.50 | 3.30 1.10 3.63
6 Tuong 200 ¢6 2 cira 20.00 16.50 | 3.30 1.10 3.63
Bang 5.8 — Tai trong twong trén dam theo m
STT Loai twong Ot ) Hiwong Hé sb cira Gu
kN/m m KN/m
1 Tuong 100 khong ctra 1.98 2.60 1.00 5.15
2 Tuong 100 c6 1 cua 1.98 2.60 0.90 4.63
3 Tuong 100 c6 2 cura 1.98 2.60 0.80 4,12
4 Tuong 200 khong ctra 3.63 2.60 1.00 9.44
5 Tuong 200 c¢6 1 cura 3.63 2.60 0.90 8.49
6 Tuong 200 c6 2 cua 3.63 2.60 0.80 7.55

DI voi tudng xay trén san: quy vé phan bd déu theo chiéu dai tuong va duoc gan

VAo Cc&c dam 4o trén san.
5.3.2. Hoat tai
Theo diéu 4.3 TCVN 2737 - 1995: dya vao cong ning cac loai & san, ta tra hoat tai

tiéu chuan. [4]

Bang 5.9

— Bang hoat tai.
. s Ptc Prt
STT| Loai phong S n T
1 [Canho 1.5 11 1.65
3 [Hanh lang 3 1.2 3.6
4 |Ky thuat 3 1.2 3.6
5 |Mai san thugng 0.75 1.3 0.975
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Bang 5.10 — Téng tai trong tac dung 1én san

Dién Kich
STT [San Cong niang tich | thwée san | Loai san Pre |Gtuimg| Gsan
m?> | L1 | L2 kN/m?* |kN/m?| kN/m?
Can ho 51.00
1 1 : 7. . an 2 ph 2.04 32 |(4.92
S Hanh Lang 12 75 5 | 8.5 [San 2 phuong| 2.04 | 3.3 920
Can ho (vé sinh)  |48.00 .
2 | S2 = 7.5 8 |San2 ph 2.04 | 3.04| 4.818
Hanh Lang 12.00 an < pauong
Cin ho 60.09
3 | S3 - 7.5 | 85 [San2 ph 1.76 | 3.28 | 4.880
Hanh Lang 3.66 an < pavong
Can ho 44,53
4 | S4 - 59| 85 |San 2 ph 1.87 | 2.44 | 4.047
Hanh Lang 5.63 #i < PREORS
5 | S5 [Hanh Lang 3.0911.63| 1.9 |San 2 phuong| 3.60 0 1.603
6 | S6 |[Hanh Lang 14.16| 2.4 | 5.9 |San 1 phuong| 3.60 0 1.603
7 | S7 |Hanh Lang 4.88|1.63| 3 |San?2 phuong| 3.60 0 1.603
Can ho 4453
8 | S8 - 5.9 | 85 [San2 ph 1.87 [ 1.81] 3.408
Hanh Lang 5.63 an < PAIong
9 | S9 [Canho 51.00] 6 8.5 | San 2 phuong| 1.65 | 2.32 | 3.924
10 [S10{Can ho 48.00] 6 | 8 [San2 phuong| 1.65 | 2.44 | 4.048
11 |S11|Can hd 51.00] 6 8.5 | San 2 phuong| 1.65 | 2.13 | 3.729
Can ho (phong ngu)|10.28 \
10 |S12 15| 85 [San 1 ph 1.65 [ 0.58 | 2.226
Can ho (vé sinh) | 2.47 an © paiong

5.3.3. Tai trong gio
Tai trong gi6 dugc xac dinh theo theo TCVN 2737 — 1995 [4]

Tac dong cua gio 1én cong trinh mang tinh chat cua tai trong dong va phu thuc céc

thong s6 sau:

- Thong sé vé dong khi: toc do, &p luc, nhiét do, huéng gio.

- Thong sb vét can: hinh dang, kich thudc, do nham bé mit.

- Dao @ong cua cong trinh

Gi6 tac dong I1én cong trinh gédm 2 thanh phan:

- Thanh phan tinh ludn dugc ké dén véi moi cong trinh cao tang.

- Thanh phan dong duogc ké dén voi nha nhiéu tang cao trén 40m.

Cong trinh voi chiéu cao tong cong ké tir c6t 0.00 14 39.2m bé hon 40m nén ta bo qua

yéu td gi6 dong.
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Bang 5.11 — Pic diém cong trinh

Dia diém xay dung| Tp. Hb Chi Minh
Vung gio LA
Dia hinh C

Gia tri tiéu chuan thanh phan tinh cua tai trong gio W c¢6 d6 cao z so voi mdc chuan
dugc xac dinh theo cong thac
W =W, xkxc
Gia tri tinh todn thanh phan tinh cua tai trong gié Wt duoc xac dinh theo cdng thac:
W, =nxW
Trong do:
- k: hé s6 tinh dén sy thay ddi cua ap luc gié theo d6 cao, dugc ldy theo bang 5
TCVN 2737-1995. [4]
- ¢: hé s6 khi dong duogc ldy theo bang 6 TCVN 2737-1995 [4]
- Phia don gi6: ca = 0.8
- Phia khuit gid: cnh = -0.6
- n: hé sb do tin cay cua tai trong gio lay bang 1.2.
- Wo: gia tri &p luc gi6 tiéu chuan. Cong trinh xay dung & Tp. Ho Chi Minh thudc
wvung ILA, dia hinh loai C =Wo= 0.83 kN/m?
Truong hop d6 &n, cong trinh c6 15 théng tang va 15 thang nén dé chinh xéc thi thanh
phan tinh cua tai trong gi6 tinh toan dugc gan thanh tai phan bd déu trén dam cua
tung tang (khi nhap tai trong phan mém ETABS)
W. , =0.8xW, xkxnxH,
W, =0.6xW,xkxnxH,

Trong dé: Hi: chiéu cao gi6 tac dung va dam tang thit i.
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Bang 5.12 — Bang tinh tai trong gi6

STT TANG al 4 Ky ik Wh

m m KN/m kN/m
1 Tang trét 3.60 4.10 0.511 1.53 1.15
2 Lau 1 3.40 7.50 0.606 1.18 0.89
3 K¥ thuat 1.50 9.00 0.637 1.24 0.93
4 Lau 2 3.40 12.40 | 0.697 1.89 1.42
5 Lau 3 3.40 15.80 | 0.746 2.02 1.52
6 Lau 4 3.40 19.20 | 0.788 2.13 1.60
7 Lau 5 3.40 22.60 | 0.825 2.23 1.68
8 Lau 6 3.40 26.00 | 0.858 2.32 1.74
9 Lau 7 3.40 29.40 | 0.888 2.41 1.80
10 Lau 8 3.40 32.80 | 0.915 2.48 1.86
11 Lau 9 3.40 36.20 | 0.941 2.06 1.55
12 San thuong 2.10 38.30 | 0.956 1.33 1.00
13 Mai 1.40 39.70 | 0.966 0.54 0.40
Tong 39.2 23.38 17.53
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5.3.4. To hop ndi luc
5.3.4.1. Cac truwong hep tdi treng

Mbt sé trudng hop tai duoc khai bdo trong phan mém ETABS dé phan mém to hop
noi luc tu dong theo TCVN 2737-1995 nhu sau: [4]

Bang 5.13 — Cac trwong hep tai trong.

STT hf; Loai Thanh phan Y nghia
TLBT,
1 TT DEAD HOANTHIEN, Tinh tai
TUONG
2 HT1 LIVE - Hoat tai chat day
3 HT2 LIVE - Hoat tai cach tang cach nhip phuong Y
4 HT3 LIVE - Hoat tai cach tang cach nhip phuong Y
5 | HT4 | LIVE - Hoat tai cach tang cach nhip phuong X
6 HT5 LIVE - Hoat tai cach tang cach nhip phuong X
7 HT6 LIVE - Hoat tai cach tang lien nhip phuong Y
7 | HT6 | LIVE - Hoat tai cach tang lien nhip phuong Y
8 HT7 LIVE - Hoat tai cach tang lien nhip phuong Y
9 HT8 LIVE - Hoat tai c&ch tang lien nhip phuong X
10 HT9 LIVE - Hoat tai cach tang lien nhip phuong X
11 GX WIND - Gi6 tinh theo phuong X
12 | GXX | WIND - Gi6 finh theo phwong X
13 GY WIND - Gi6 tinh theo phuong Y
14 | GYY | WIND - Gi6 tinh theo phuong Y
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Hinh 5.5 — Hoat tdi cach tang lién nhip tang chdn phwong Y(X)

5.3.4.2. Phan logi té hep tdi trong

* Theo TCVN 2737-1995, tai trong dwgc phan loai nhw sau: [4]
Tai trong thuong xuyén (TT): tai trong tac dung khong bién d6i trong qua trinh xay

dung Va sir dung cdng trinh, gom c6 trong luong ban than két ciu, trong luong céc

16p CAuU tao san, tuong ngan c¢b dinh,...

Tai trong tam thoi dai han VA tai trong tam thoi ngan han: ta s& gop 2 loai tai trong

nay thanh 1 loai chung la tai trong tam thoi (HT), tai trong gié (GX, GY),...

Tai trong dic biét: gom co tai trong dong dat, tai trong do no....

* T6 hop tai trong

T6 hop co ban 1: 1Tinh Tai + 1Hoat Tai

T6 hop co ban 2: 1Tinh Tai + 0.9(Hoat tai 1 + Hoat tai 2 + ...)
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Bang 5.14 — Bang té hop tai trong

STT |TEN TO HQP CAU TRUC TO HQP
1 COMB1 TT+ HT1
2 COMB?2 TT+ HT2
3 COMB3 TT + HT3
4 COMB4 TT+ HT4
5 COMB5 TT + HT5
6 COMB6 TT + HT6
7 COMB7 TT+ HT7
8 COMBS TT+ HT8
9 COMB9 TT + HTO
10 COMB10 TT + GX
11 COMB11 TT + GXX
12 COMB12 1T+ GY
13 COMB13 TT+ GYY
14 COMB14 TT + 0.9(GX+HT1)
15 COMB15 TT + 0.9(GX+HT2)
16 COMB16 TT + 0.9(GX+HT3)
17 COMB17 TT + 0.9(GX+HT4)
18 COMB18 TT + 0.9(GX+HT5)
19 COMB19 TT + 0.9(GX+HT6)
20 COMB20 TT + 0.9(GX+HT7)
21 COMB21 TT + 0.9(GX+HT8)
22 COMB22 TT + 0.9(GX+HT9)
23 COMB23 TT + 0.9(GY+HT1)
24 COMB24 TT + 0.9(GY+HT2)
25 COMB25 TT + 0.9(GY+HT3)
26 COMB26 TT + 0.9(GY+HT4)
27 COMB27 TT + 0.9(GY+HT5)
28 COMB28 TT + 0.9(GY+HT6)
29 COMB29 TT + 0.9(GY+HT7)
30 COMB30 TT + 0.9(GY+HTS)
31 COMB31 TT + 0.9(GY+HT9)
32 COMB32 TT + 0.9(GXX+HT1)
33 COMB33 TT + 0.9(GXX+HT2)
34 COMB34 TT + 0.9(GXX+HT3)
35 COMB235 TT + 0.9(GXX+HT4)
36 COMB36 TT + 0.9(GXX+HT5)
37 COMB37 TT + 0.9(GXX+HT6)
38 COMB38 TT + 0.9(GXX+HT7)
39 COMB39 TT + 0.9(GXX+HT8)
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STT |TEN TO HQP CAU TRUC TO HQP
40 COMBA40 TT + 0.9(GXX+HT9)
41 COMBA41 TT + 0.9(GYY+HT1)
42 COMB42 TT + 0.9(GYY+HT2)
43 COMB43 TT + 0.9(GYY+HT3)
44 COMBA44 TT + 0.9(GYY+HT4)
45 COMBA45 TT + 0.9(GYY+HT5)
46 COMB46 TT + 0.9(GYY+HT6)
47 COMB47 TT + 0.9(GYY+HT7)
48 COMB48 TT + 0.9(GYY+HT8)
49 COMBA49 TT + 0.9(GYY+HT9)
50 COMB50 ENVE(COMBI1, COMB?2, ..., COMB79)
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5.4. MO HINH ETABS
5.4.1. M6 hinh
5.4.1.1. M hinh khéng gian

San tuyét dbi ctiing trong mat phang cua no.

Céac cot dugc ngam & Vi tri chan cot, mat ngam duoc xac dinh tai mat méng cong
trinh.

Céc nit giao nhau gitra cot va san 1a lién két cung.

So dd tinh 12 truc cta dam va cot.

Hinh 5.6 — M6 hinh khung khéng gian
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5.4.2. Panh gia két qua mo hinh trén Etabs
5.4.2.1. Kiém tra chuyén vi dinh cong trinh

Faoint Object 45 Story Lewel  Mal

= Ny £
Trang 0.013923 0.000428 -0.005140
Fotn -0.000241 0.000405 0.000099
Hinh 5.9 — Két qud chuyén vi xudt tir md hinh

Cong trinh c6 dang két ciu khung vach, theo TCVN 1987-1997 chuyén vi ngang

tuong ddi 16n cho phép cua cdng trinh 1a [%}:%O =0.0013 vsi f 14 chuyén vi

ngang tai dinh nha, H 1a chiéu cao tir dinh két cau so véi mat ngam.
Chuyén vi tai dinh cong trinh ldy tir chuyén vi cac diém trén tang maéi trong
COMBO10 la: f, =0.014 va fy =0.0004

Chiéu cao tir dinh két cdu d¢én mat ngam 12 42.2m

H 422 H |~ 750

i

Yy 00004 _ 4 000094 <| - | L
H 422 H |~ 750

Vay chuyén vi ngang tuong d6i cia cong trinh thoa diéu kién cho phép.
5.5. TINH COT THEP COT KHUNG TRUC 2
Hién nay tiéu chuan Viét Nam chua c6 huéng dan cu thé tinh toan cot chiu nén léch
tam xién. Khi thiét ké thuong st dung 1 trong 3 phuong phap sau:
- Thir nhat 1a tinh riéng cho timg truong hop léch tdm phing va bé tri thép cho mai
phuong.
- Thir 2 1a phuong phap tinh gan dung quy doi tir bai toan léch tm xién thanh bai
toan léch tm phéing tuong dwong va bd tri thép déu theo chu vi cot.
- Thir 3 1a phuong phép biéu do twong tac trong khong gian.
Trong 3 phuong phép trén thi 2 phwong phap dau la phwong phép tinh gan dung. Con
phuong phap thir 3 1a phwong phap phan anh dung thuc té kha nang chiu luc cua ciu

kién. Tuy nhién trong thuc hanh tinh toan thi biéu do twong tac chi duoc &p dung
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trong bai toan kiém tra vi khéi luong tinh todn 1a kha 16n va tén nhiéu thoi gian nén
phuong phéap 1 va 2 dugc st dung rong rai hon.
Trong d6 &n, sinh vién chon phuong an 2 dé tinh toan cét thép doc trong cot. Co s&
ly thuyét dua vao sach “Tinh toan tiét dién cot bé tong cot thép” GSNGUYEN
DINH CONG. [6]
5.5.1. Co s& |y thuyét
5.5.1.1. Xdc dinh d@nh hwéng cia lgch tam ngdu nhién va uén doc
Do anh huéng uén doc va do léch tdm ngau nhién, momen tinh toén cho cot duoc
tang thanh:

M: =1€xN
Trong do:
€,, :d0 léch tam tinh toan c6 xét d¢én do Iéch tdm ngau nhién

€y = Max ZO;L;E;NIX
600 30 N

n,:hé sb ké d¢én udn doc, theo 6.1.2.5 [2]:

n = 1
1- N
Ne
Trong do:
CE |J 0.11 R . N ..
Ny =—5=2 = —+0.1 [+aJ. | lalyc tGi han vé 6n dinh cho cau kién (theo
b | O.l+§—e

muc 6.2.2.15 TCVN 5574 - 2012). [2]
Trong do:
- Lay Cb = 6.4 : bé tong nang

- Ep: m6 dun dan hoi cua bé tong
Ml A A LA 34 p \- , Ve
- @ :1+V: hé so ke dén tac dung dai han cua tai trong

- 1, = gl : chiéu dai tinh toan cua cot
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-5 = Max(e—°;0.5—0.01|—°—0.01RbJ
H H

¢, = 1: cot thép khdng ung luc trude

- JX = 2(6_7;¢'4 + aiyij = 14bh, (0.5h —a)?: momen quan tinh cua di¢n tich cotthép

S

lay d6i voi tryc x.
Tuong ty cho M;
Cong thic tinh Ner theo TCXDVN 5574 — 2012 kha phuc tap do xét anh huong cua
nhiéu hé sb. C6 thé strdung cong thirc gan dung ciia Gido Su NGUYEN DINH CONG
nhu sau:

N - 25E,

cr 2
I0

[6]

5.5.1.2. Thiét ké thép dec cat
Tinh theo phuong phép gan dung dugc trinh by trong tiéu chuan nuéc Anh BS8110
va cua My ACI 318.

Xet tiet dién canh Cx, Cy diéu kién &p dung phuong phap nay la: 0.5 < C—X <2
y

Tiét dién chiu luc nén N momen udn My, My, d6 léch tdm ngau nhién sau khi xét anh
huong cua uén doc 2 phuong momen tinh toan ting 1én Mxi, Mya.

Mxlzanx; Myl:nyMy

Tinh momen dwong (qui dbi nén Iéch tdm xién thanh Iéch tdm phang)
h
M =M, +mM,

Trong do

0.6x,
hO

- Khi x1 < ho thi my =1—-

- Khi x1 > ho thimo=0.4
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A M , - A A A ~ h
Do léch tam el:ﬁ VG1 két cau siéu tinh eo:e1+ea:>e=eo+5—a

~ 5 I I b b J4 r \
Do manh A, =-2:1 =-2:% =max(Ax;Ay). dua VAo e, va X1 xét cac trudng hop sau:
X y y
i [
y

Truwong hop 1. Nén Iéchtdm bé & =2 <0.03 tinh todn gan nhu nén ding tdm

> |ocr>

0]
Tinh céc hé sé

1
(0.5—¢)(2+¢)

- H¢ s6 do lechtamy, =

, 7 1_ g
- H¢ so uon doc phu khi xét thém nén dung tam: ¢, = (P+( OZ)
Cbt thép dit theo chu vi ( mat do thép trén canh b c6 thé 16n hon), dién tich toan b
7N g b
cbt thép tinh nhu sau: A, = P
Rsc - Rb

Truong hep 2. (g=2—°>0,03) VA (X > &N ). Tinh theo trudng hop nén Iéch tam

0]
bé.
Xéc dinh chiéu cao ving nén x theo cong thirc sau:

1-&, . e
X= —2R_1h V6i ¢, =—=
[§R+1 ] o] Y 80 h

+50¢? 5

Ne — Rbbx(h0 —Xj

voi k=0.4.
kR,.Z

Dién tich toan bo cét thép duge tinh nhu sau: A, =

Trwong hop 3. (& :% >0.03) va (X, <&;h,). Tinh toan theo truong hgp nén léch
N (e+0,5x —h,)

tdm Ion. Tinh Ast nhu sau: A, = 7

voi k=04

5.5.1.3. Bé tri cat thép cgt
Cot thép dugc dat theo chu vi, trong do cbt thép dat theo canh b ¢ mat do I6n hon

hoac bang mét d6 theo canh h.
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Sau khi d4 tinh duoc cbt thép theo phuong phap gan dung nhu trén, tién hanh danh
gi4 tinh hop 1y cua luong thép tinh dugc bang kiém tra ham luong cbt thép hop ly.
Theo Bang 37 TCVN 5574-2012, ham luong thép téi thiéu trong cau kién BTCT
duoc quy dinh nhu sau [2]

Bang 37 — Dién tich tiétdién toi thiéu caa cot thép dec trong cau kién bé tong

cot thép, phan tram dién tich tiét dién bé tong

Dién tich tiét dién toi thiéu cua cot
Diéu kién 1am viéc cua cét thép thep doc ‘trong cau kin bé tct)ng oot
thép, phan tram dién tich tiét dién
bé tong

1. Cot thép S trong cau kién chiu udn, kéo

léch tam khi luc doc nam ngoai gigi han 0.05

chiéu cao lam viéc cua tiét dién

2. Cot thép S, S’ trong cau kién kéo léch

tam khi lyc doc ndm gitra cac c6t S va S’ 09

3.Cét S, S’ trong cau kién chiju nén léch

tam khi:

|, /i <17 0.05

17<1, /i <35 0.10

35<1,/i<83 0.20

l,/i> 83 0.25

Chu thich: di¢n tich tiet di¢n cot thép toi thiéu cho trong bang nay 1a doi vai dién
tich tiét dién bé tdng duoc tinh bang cach nhan chiéu rong tiét dién chir nhat hozic
chiéu rong cua bung tiét dien chit T (chir 1) voi chiéu cao 1am viéc cua tiét diénn, .
Trong céc cau kién co cét thép doc dat déu theo chu vi tiétdién ciing nhu trong

cac cau kién chiu kéo ding tam gia tri cot thép téi thiéu cho & trén 1a d6i véi dien

tich toan bo tiét dién bé téng.

Trong cac cau kién co cot thép doc b #ri déu theo chu vi tiét dién ciing nhw doi Voi
tiet dién chiu kéo diing tam, dién tich tiét dién cot thép toi thiéu ciza toan bé cot thép

doc can ldy gdp déi cdc gid tri cho trong Bang 37. = p = (2x0.05+6)%
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5.5.2. S6 liéu tinh toan

5.5.2.1. Tiéu chudn thiét ké

TCVN 5574 — 2012 Két c4u bé tdng va bé tdng cot thép — Tiéu chuan thiét ké.

5.5.2.2. Vit liéu xay dung

Bé tong cap do bén B25: Ry = 14.5 MPa, Ry = 1.05 MPa
Thép All (¢>10): Rs = 280 MPa, R = 280 Mpa

Thép Al (¢ <8): Rs = 225 MPa, Ry = 225 MPa, Rsw = 175MPa

5.5.2.3. Chon kich thuwéc tiét dign cét khung truc 2

Bang 5.15 — Tiét dién cot

Tiét dién cot gitra
STT| Tang b X h Fehon
cm cm?
1 | San thugng 35 X 40 1400
2 Lau 10 35 X 40 1400
3 Lau 9 35 X 40 1400
4 Lau 8 40 X 45 1800
5 Lau 7 40 X 45 1800
6 Lau 6 40 X 45 1800
7 Lau 5 45 X 50 2250
8 Lau 4 45 X 50 2250
9 Lau 3 45 X 50 2250
10 Lau 2 50 X 55 2750
11 Lau 1 50 X 55 2750
12| Tang trét 50 X 55 2750
Tiét dién cot bién
ST Tz}ing b X h Fc}mzn
cm cm
1 | San thuong 40 X 45 1800
2 Lau 10 40 X 45 1800
3 Lau 9 40 X 45 1800
4 Lau 8 45 X 50 2250
5 Lau 7 45 X 50 2250
6 Lau 6 45 X 50 2250
7 Lau 5 50 X 55 2750
8 Lau 4 50 X 55 2750
9 Lau 3 50 X 55 2750
10 Lau 2 55 X 60 3300
11 Lau 1 55 X 60 3300
12| Tang trét 55 X 60 3300

Chuong 5: Thiét Ké Khung Truc 2

Trang 81



Bao céo Thiét ké cong trinh SVTH : Nguyén Dinh Huy Hoang

5.5.3. Két qua tinh toan
5.5.3.1. Tinh toan cét cu thé (C7 tdng sdn thwong)

Ay

NEN LECH TAM XIEN
(N,M:,M,) d6ng thai —A,, bo tri thép

theo chu vi cét
Dé tién cho viéc sir dung bang Excel, sinh vién tinh todn cu thé mot cho mot truong
hop noi luc cho cot C1 tang San thugng (tinh dai dién cho mot cot).
Kich thudc tiét dién cot C1 san thugng bxh = 400x450 mm
Chon 3 t6 hop gy nguy hiém cho cot (xét gia tri do Ion):
(Nmax, Mxtu, Mytu; Mxmax, Mytu, Ntu; Mymax, Mxtu, Ntu)
Bang 5.16 — Bang gia tri noi luc

Tén cot| Tang Load N M, M,
C7 |San thuong| COMBO39| 494.88 | 22.26 | 122.65
C7 |Santhuong| COMB20 | 367.71 | 75.14 | 111.82
C7 |Santhuong| COMB32 | 461.70 | 43.90 | 138.44

Chon t6 hop Mxmax dé tinh thép doc cho cot. (COMB 32)

w ‘ 450
- Bude 1: Kiém tra diéu kién 4p dung0.5< - - =1.125<2

- Buéc 2: Tinh toan anh huéng cua ubn doc theo 2 phuong

ly, =, x1 =0.7x3.4=2.38m

+ Chiéu dai tinh toan: {on =y, x| =0.7x3.4=2.38m

+ Do léch tdm ngau nhién

l,, /600 2380/600 3.97
e,, = max = max = max =15mm

C, /30 450/30 15
l,, /600 2380/ 600 3.97
e,, = max = max = max =13.33mm
Y C, /30 400/30 13.33
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+ D§ léch tam tinh hoc:

M, 138.44

g, =—*=———=300mm
N  461.7
M

g, =—1= 439 _ 95.08mm
N 461.7

+ Do léch tam tinh toan

e, = Max(e,,;e,)=max(15;300) = 300mm
€y, = Max(e,,;€,) =max(13.33;95.08) = 95.08mm

+ D manh theo 2 phuong

= b, __ 2380 -18.36
0.288xC,  0.288x 450
|
oy 2380 =20.66

1 = - -
y O.288><Cy 0.288x400

+ Tinh hé sé anh huong cua udn doc

4, =18.36<28= 17, =1

(bo qua anh hudng cua ubn doc)
A, =20.66<28=> 7, =1

M = N7, = 461700x1x 300 =138.51kNm
M = N7,8,, = 461700x1x 95.08 = 43.9kNm

M, 138.51x10°

=307.8x10°
C. 450
M* 6
y _A39x10° 149 75,107
Cy
+ Ta ¢é truong h M:> ;:>t’nhth h h=C, =450mm
a Co truo op —~>— 1 co uong X.
S 7, PRTORE % 1b = ¢, = 400mm
M, = M =138.51kNm
M, =M’ =43.9kNm

+ Do léch tam ngdu nhién e, =e,, +0.2e,, =15+0.2x13.33=17.67mm

+ Gia thiét a=50mm: ho=400mm
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N 461.7x10°
& Rb 0.85x14.5x400
_06xx _, 0.6x9345

=93.45mm < h, = 400mm

h, 400
h 6 s 450

M =M, +m,M, x =138.51x10° + 0.86x 43.9x10 x50 =181kNm
e =N _ 181 _392mm

N 461.7
e, = max(e;;e,) = max(392;17.67) =392mm
g=8_32 9503

h, 400

&xhy =0.61x 450 = 274.5 > X, = Tinh theo truong hgp nén léch tam Ion.

e=g, +g—a:392+£20—50:567mm
_ N(e+0.5x,—h)) 461.7x(0.567+0.5x0.09345-0.4)

=16.9cm?
kR.Z, 0.4x365x10° x (0.45—0.05)

A

4= 19.3 _11%
40x 45

Vay chon ding 10416 =10x 201 = 20.1cm?
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5.5.3.2. Két qua tinh thép cét khung truc 2
Bang 5.17 — B6 tri thép cot C2

it _ _ _ _ chon
The | B o o T i [l (c/?ntz) 2 5 ool
SAN THUONG |[(COMB20| 34 | -392.61 | 59.10 48.68 |2380| 350 | 400 |11.46|0.82| 4 |¢|25|19.63 |1.40%
LAU 9 COMB1 | 0.0 [-1039.08| 4.33 1.53 2380 | 350 | 400 | 5.60 |0.40( 4 |¢|25|19.63 (1.40%
LAU 8 COMB1 | 0.0 |-1568.01| 4.51 -2.99 (2380 400 | 450 | 7.20 |0.40| 8 |¢ [25] 39.27 [2.18%
LAU 7 COMB2 | 0.0 |-1853.55| 1.63 6.55 |[2380| 400 | 450 | 7.20 {0.40| 8 |¢ [25] 39.27 |2.18%
LAU 6 COMB30| 0.0 [-2533.24| 60.87 0.80 [2380| 400 | 450 [20.96|1.16| 8 |$|25]| 39.27 |2.18%
LAU 5 COMB14| 3.4 |-3078.62| 67.78 2.76 |2380| 450 | 500 (20.27({0.90(12|¢ (25| 58.90 [2.62%
LAU 4 COMB14| 0.0 [-3629.42| -76.28 -5.57 (2380 450 | 500 [37.44|1.66(12|¢ (25| 58.90 [2.62%
LAU 3 COMB14| 0.0 [-4158.21| -80.63 3.51 |[2380| 450 | 500 [53.39(2.37(12|¢ (25| 58.90 [2.62%
LAU 2 COMB30| 0.0 |-4570.57| 141.19 | -51.69 [1050| 500 | 550 [53.23(1.94(20|¢ (25]|98.17 |3.57%
TANG KT comMB1 | 0.0 |-5330.82| -8.13 -24.13 |2380| 500 | 550 |69.11|{2.51|20|¢ |25 98.17 |3.57%
LAU 1 COMB14| 0.0 |-5782.87| -187.53 | -93.48 |2380| 500 | 550 [(94.91(3.45|20(¢ (25| 98.17 |3.57%
TANG TRET COMB14| 0.0 |-6096.02| -141.12 | -38.69 [2100| 500 | 550 [96.96|3.53(20|¢ (25| 98.17 |3.57%
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Bang 5.18 — B6 tri thép cét C7

— = - — T
fane 10 hep V<Irr]:;I (kPN) I\(AIZNI\:\) l\(ﬂl:N.l\r:§3 (r::n) ?r;rrtr) fmnfi (::2) o0 ep /(ttmz) o9
MAI comMmB7 | 0.0 -31.15 -53.25 56.43 2450 350 | 400 |26.48(1.89|14(¢ |16 28.15 [2.01%
SAN THUONG [COMB20| 3.4 | -377.74 59.54 -85.21 |2380( 350 | 400 (19.18(1.37(14(¢|16| 28.15 |2.01%
LAU 9 COMB37| 3.4 | -735.32 | 30.97 -98.90 |2380| 350 | 400 | 9.03 |0.65|14|¢|16]| 28.15 |2.01%
LAU 8 COMB32| 3.4 |-1166.73| 34.64 | -164.50 [2380| 400 | 450 |[12.75|0.71(16|¢ (16| 32.17 |1.79%
LAU 7 COMB32| 0.0 |-1490.92| -31.70 | 158.88 (2380 | 400 | 450 [28.62|1.59(16|¢ (16| 32.17 |1.79%
LAU 6 COMB32| 3.4 |-1786.48| 31.73 | -165.67 [2380| 400 | 450 [28.90|1.61(16|¢ (16| 32.17 |1.79%
LAU 5 COMB32| 3.4 |-2071.37| 40.73 -216.57 | 2380 450 | 500 |28.51(1.27|16(¢ |16 32.17 [1.43%
LAU 4 COMB32| 0.0 [-2361.55| -40.87 203.51 (2380 | 450 | 500 |26.18|1.16|16|¢ |16| 32.17 |1.43%
LAU 3 COMB32| 3.4 |-2631.78| 35.91 | -184.31 [2380| 450 | 500 |[26.19|1.16(16|¢ (16| 32.17 |1.43%
LAU 2 COMB32| 0.0 |-2903.52| -92.22 | 253.37 [1050| 500 | 550 |[30.42|1.11(20|¢ (16| 40.21 |1.46%
TANG KT COMB32| 0.0 |-3193.89| -17.38 | 225.00 (2380 | 500 | 550 [26.23|0.95(20|¢4¢ (16| 40.21 |1.46%
LAU 1 COMB32| 0.0 |-3397.81| -113.81 | 232.08 [2380| 500 | 550 |37.46(1.36(20(¢ |16| 40.21 |1.46%
TANG TRET COMB23| 3.0 |-4085.66| 116.63 | -68.81 [2100| 500 | 550 [36.19(1.32(20(¢ |16| 40.21 |1.46%
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Bang 5.19 — B6 tri thép cét C10

Tz"ing T8 hop Vi tri P My=My, | M,=M33| | |C=t | Ci=ts| Ay 1} Ch?n Ast n

m) | (N) [ kNem) | (kNem) [mm) | (mm) [ (mm) [ecm?)[ @6)]  thép [ (cm?)| (%)
SAN THUONG |COMB32| 34 | -51795 | 70.83 -5.14 [2380( 300 | 350 | 956 |091| 8 [¢|16|16.08|1.53%
LAU 9 COMB32| 3.4 | -604.26 | 56.21 -15.91 |2380| 300 | 350 | 5.80 |{0.55| 8 | ¢ |16|16.08|1.53%
LAU 8 COMB4 | 0.0 | -743.77 | -51.05 4.53 2380 | 300 | 350 | 8.75 ({0.83| 8 | ¢ [16(16.08|1.53%
LAU 7 COMB14| 3.4 | -873.96 | 59.60 -7.03 [2380( 300 | 350 |15.64|1.49| 8 ¢ |16|16.08|1.53%
LAU 6 COMB32| 34 | -939.54 | 50.84 -34.59 |[2380| 300 | 350 |15.85|1.51| 8 | ¢ |16|16.08|1.53%
LAU 5 COMB14| 3.4 |-1077.70| 57.36 -5.21 [2380( 300 | 350 |14.33|1.37| 8 |¢|16|16.08|1.53%
LAU 4 COMB14| 3.4 |-1180.43| 56.21 -4.89 |2380| 300 | 350 (15.60|1.49( 8 [$¢|16|16.08|1.53%
LAU 3 COMB14| 3.4 |-1270.15| 50.27 -2.76 |2380| 300 | 350 (14.97|1.43| 8 [¢|16|16.08|1.53%
LAU 2 COMB32| 0.0 |-1400.18| -66.29 47.61 |1050| 300 | 350 |30.56(2.91|12|¢ (16|24.13|2.30%
TANG KT COMB32| 0.0 |-1502.92| -25.89 42.14 2380 300 | 350 (17.44|1.66(12|¢|16|24.13|2.30%
LAU 1 COMB32| 0.0 |-1632.57| -26.03 41.79 |2380| 300 | 350 |20.93(1.99|12|¢ (16|24.13|2.30%
TANG TRET COMB32| 0.0 |-1803.75| -10.84 28.25 |[2100| 300 | 350 (21.77(2.07(12|¢|16(24.13|2.30%
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Bang 5.20 — B6 tri thép cét C13

Ting Té hop Vi tri P M,=M,, | My,=M33 | | [C=t | Ci=ts| Ay n Chf_)n A m
(m) (kN) | (kN.m) | (kN.m) |[(mm)|(mm)|(mm)|(cm?)| (%) | thép |(cm?)| (%)
MAI COMB1 | 0.0 -29.25 -73.08 -64.15 |2450| 350 | 400 [33.84|2.42| 8 [¢$|25|39.27(2.80%
SAN THUONG | COMB1 | 3.4 | -849.60 | 129.63 | 140.51 [2380| 350 | 400 |36.91|2.64| 8 |¢ [25(39.27|2.80%
LAU 9 COMB14| 3.4 (-1177.50| 120.05 | 101.50 {2380 350 | 400 |32.47|2.32| 8 | ¢ [25(39.27|2.80%
LAU 8 COMB14 | 3.4 (-1518.19| 179.54 | 145.13 (2380 400 | 450 |40.45|2.25|14|¢ [25|68.72|3.82%
LAU 7 COMB1 | 3.4 (-1854.09| 142.84 | 128.91 (2380 | 400 | 450 |49.12|2.73|14| ¢ |25|68.72|3.82%
LAU 6 COMB14 | 3.4 (-2218.03| 172.74 | 124.08 [2380| 400 | 450 |62.29|3.46|14|¢ [25|68.72|3.82%
LAU 5 COMB14 | 3.4 (-2571.30| 233.07 | 154.49 (2380 450 | 500 |67.23|2.99|14|¢ [25|68.72|3.05%
LAU 4 COMB14 | 0.0 [-2941.86| -222.70 | -138.95 {2380 450 | 500 |61.05|2.71|14|¢ |25|68.72|3.05%
LAU 3 COMB14 | 3.4 (-3301.84| 204.15 | 120.41 [2380| 450 | 500 |58.84|2.62|14|¢ [25|68.72|3.05%
LAU 2 COMB14| 15 (-3652.16| 328.65 | 192.04 [1050( 500 | 550 |83.21|3.03|18|¢ [25(88.36|3.21%
TANG KT COMB14| 0.0 (-4020.31| -230.53 | -131.16 {2380 | 500 | 550 |57.23|2.08|18|¢ [25|88.36|3.21%
LAU 1 COMB14 | 0.0 (-4367.85| -24492 | -128.24 |2380| 500 | 550 |68.33|2.48|18|¢ [25|88.36|3.21%
TANG TRET | COMB23| 0.0 [-5349.66| 38.96 -41.24 |2100| 500 | 550 [69.03|2.51(18|¢ |25|88.36(3.21%
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Bang 5.21 — B tri thép ct C18

Té‘ing Té hop Vi tri P My=My, | My=M33 | Iy |Cy=t,|Ci=ts| Ax V) Ch?n A M
(M) | (kN) | (kN.m) | (kN.m) [(mm)|(mm)|(mm)| (cm?) [(%)| thép | (cm?) | (%)
SAN THUONG |[COMB38| 3.4 | -466.35| 52.21 | -163.06 |2380| 400 | 450 | 25.56 (1.42| 4 ¢ 30| 28.27 |1.57%
LAU 9 COMB33| 3.4 |-1004.02| 3.45 -92.65 [2380| 400 | 450 | 7.20 |0.40( 4 ¢ 30| 28.27 |1.57%
LAU 8 COMB32| 3.4 |[-1822.34| 0.10 -126.41 |2380| 450 | 500 | 9.00 [0.40| 8 ¢ 30| 56.55 [2.51%
LAU 7 COMB32| 3.4 |-2458.74| -1.15 | -116.97 |2380| 450 | 500 | 8.64 |0.38| 8 ¢ 30| 56.55 {2.51%
LAU 6 COMB32| 3.4 |-3100.02 1.97 -124.42 12380 | 450 | 500 | 27.62 |1.23| 8 ¢ 30| 56.55 |2.51%
LAU 5 COMB32| 3.4 |[-3742.96| 0.82 -140.72 | 2380 | 500 | 550 | 28.25 [1.03|10 ¢ 30| 70.69 [2.57%
LAU 4 COMB32| 0.0 |-4417.87| -5.67 139.84 |2380| 500 | 550 | 47.39 [1.72|10 ¢ 30| 70.69 |2.57%
LAU 3 COMB32| 0.0 |-5071.71| -2.88 128.46 |2380| 500 | 550 | 64.85 [2.36|10 ¢ 30| 70.69 |2.57%
LAU 2 COMB32| 0.0 |-5707.10| -8.73 198.22 |1050| 550 | 600 | 69.10 [2.09|18 ¢ 30|127.23|3.86%
TANG KT COMB32| 3.4 |-6333.88| 8.69 -193.29 |2380| 550 | 600 | 86.82 [2.63|18 ¢ 30|127.23|3.86%
LAU 1 COMB32| 0.0 |-7034.74| -18.84 | 251.97 |2380| 550 | 600 |113.26|3.43(18 ¢ 30(127.23|3.86%
TANG TRET COMB32| 0.0 |-7510.50| -3.15 226.24 |2100| 550 | 600 [123.62|3.75|18 ¢ 30|127.23|3.86%
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5.6. TINH COT THEP DAM KHUNG TRUC 2
5.6.1. Co sé |y thuyét
5.6.1.1. Tinh cét thép dec

Tinh to&n dam theo tiét dién hinh chix nhat chiu uén
Trinh ty tinh thép dam nhu sau:
- a: lakhoang céch tinh tir mép bé tong dén trong tam 16p cbt thép chiu luc, néu dat
thép 1 16p chon a = 4cm, dat thép 2 16p chona=7cm
- Tinh ho =h-a

- Tinh o, =———<o0y
Vb Rbbho

- E=1-1-2a

- Tinh dién tich thép theo cong thic: A = /Pl

R

S
- Khi chon bd tri cbt thép kiém tra lai ham luwong cét thép VOi
R 17
- =0.1%; =& 2 =0583x—=27%
Hmln H max &R R 365

S

5.6.1.2. Tinh thép dai dam
Cin ctr Vao tiéu chuan TCVN 5574-2012 muc 6.2.3 thi dién tich thép dai chiu cat

trong dam duoc tinh toan nhu sau: [2]
* Buéc 1: Kiém tra diéu kién bé tong da du kha niing chiu luc cat
Q < @3 (1+ ¢, )R,bhy, 1lic ndy chi can dat cot thép ngang céu tao.
Trong do:

- @, - hé s6 xét dén anh huong cua luc doc N, trong dam, ¢, =0

- 0,3 =0.6 ddi voi bé tong nang.
Két ludn: Néu Q > @y, (1+¢, ) R,bhythi can tinh cétngang (ct dai, cot xién) dé thoa
diéu kién cuong do trén tiét dién nghiéng.
* Buéc 2: Tinh cot dai bd tri chiu luc cit
Xac dinh budc dai tinh toan:
1+9,)v,R,bhy

2 (sz(
d)SW QZ

s, =R, nm V6i ¢y, =2 dbi voi bé tong nang.
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Xéc dinh budc dai toi da: dé tranh truong hop pha hoai theo tiét dién nghiéng nam
gitra 2 c6t dai, khi do6 chi c6 bé tdng chju cit, can c6 diéu kién:

_ P (L+0,) 7RI
max Q

Khoang céch cau tao cua cét dai:

S

V6i ¢, =1.5 dbi voi bé tong nang.

- Trong doan dam c0 lyc cat 16n ¥4 L:
+ Khi h < 450, thi st = min(h/2;150)
+ Khi h > 450, thi se = min(h/3:300)
- Trong doan dam con lai ¥ L:
+ Khi h > 300, thi set = min(3h/4:500)
+ Khi h < 300 néu tinh toan khdng can dén cot dai thi c6 thé khong dit.
Khoang cach thiét ké cua cot dai:
- Chon u < min(set;Stt;Smax) VA 1y chdn dén cm cho dé thi cang.
- Puong kinh cét dai téi thiéu bang:
+ Khi chiéu cao h <800 duong kinh dai tbi thiéu 6 mm
+ Khi chiéu cao h > 800 duong kinh dai tbi thiéu 8 mm
Buéc 3: Kiém tra cac diéu kién khéng ché khi tinh toan chiu luc cit
Kiém tra diéu kién dam bao bé tong khdng bi pha hoai theo &ng suat nén chinh
Q <0.3¢,,0,,R,bh,, truong hop khong thoa thi can tang kich thudc tiét dién hoic cap
d6 bén cua bé téng.
Trong do,
¢,, =1+50,u, nhung khong 16n hon 1.3

o = E:MW !

E, bS
¢y =1-PR,
Trong do:

- Es, E» — mddun dan hoi cua cot thép dai va cua bé tong;
- Asw — dién tich tiét dién ngang ciia mot 16p cot thép dai;
- S —khoang cach giira cac cot thép dai theo phuong truc dam;

- B - hé s6 phu thudc loai bé tong, béténg ning p=0.01
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- Rp — cudng d6 tinh toan vé nén cua bé tong, don vi MPa.
5.6.2. S ligu tinh toan
5.6.2.1. Tiéu chudn thiét ké
TCVN 5574 — 2012: Két ciu bé tong va bé tdng cdt thép — Tiéu chuan thiét ké.
5.6.2.2. Vat liéu xay dung
Bé tong cap d6 bén B25: Ry = 14.5 MPa, Ry = 1.05 MPa
Thép Alll (¢>10): Rs = 365 MPa, Rsc = 365 Mpa
Thép Al (#<8): Rs=225MPa, R« = 225 MPa, Rsw = 175 MPa
5.6.3. Két qua tinh toan
5.6.3.1. Tinh cat thép dec ddm khung
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Bang 5.22 — Két qua tinh thép dam khung

TEN |MAT| M. | h la=a" A CHON Asch Kt | Meh
DAM | CAT | (kNm) [(mm)|(mm)| ¥ | (mm2) THEP (mm2) | (%) | (%)
B0 . | GOi |-168.89]500 | 70 [0.86]1173.64]2]¢| 20|+ 2]¢| 20| 1256.64|1.09|1.17
TreT | Nhip| 71.22[500| 50 [0.95] 456.94 |2|¢[20[+0]¢|20| 628.32|0.41[0.56
Géi |-168.48| 500 | 70 [0.85[1259.03 2[4 20]+|2]¢|25] 1610.07[1.17]1.50
B34 . | GOi | -65.83]400| 50 [0.90] 574.72 |2[¢|20|+[0[¢]20] 628.32]0.82|0.90
rreT |Nhip| 5467|400 50 [0.92] 467.17 [2]¢[20]+|0[¢[20] 628.32][0.67]0.90
Géi | -42.55| 400 | 50 |0.94| 355.80 |2|¢|20|+|0[¢|20] 628.32]0.51]0.90
B70. | Goi | -53.40]500 | 50 [0.96] 337.86 [2]¢|20[+[0[¢|20| 628.32]0.30]0.56
~reT | Nhip| 29.76[500 | 50 [0.98] 184.99 [2|¢[20[+0]$|20] 628.32]|0.16]0.56
Géi [-113.00] 500 | 70 [0.91] 793.74 [2]¢|20]+]2]¢] 20] 1256.64]0.74] 1.17
g4 . | GOi [-210.79]500 | 70 [0.80]1669.32|2]¢| 20|+ 2]¢| 28| 1859.82|1.55/1.73
TReT | Nhip| 105.38[500 | 70 [0.91] 734.63 [2|¢[20[+]2]$| 20| 1256.64]|0.68[1.17
Géi |-244.62| 500 | 70 |0.76|2051.20(2|¢| 20|+|2|¢|32| 2236.81|1.91]2.08
Géi | -1.88/500| 50 |1.00] 11.47 [2]¢|20]|+|0[¢|20] 628.32]0.01]0.56
B8 - L1 | Nhip 500 | 50 [1.00] 0.00 [2]¢|20]|+|0]e|20] 628.32]0.00]0.56
Géi | -93.65/500| 50 |0.93] 612.07 [2]¢|20]|+|0|¢|20| 628.32|0.54|0.56
B0 . | Goi [-192.97]500 | 70 [0.83]1489.11]|2[¢|20|+[2[¢]25] 1610.07]1.39|1.50
1 |Nhip| 70.35[500| 50 [0.95] 451.08 |2|¢|20[+/0]$|20| 628.32|0.40]0.56
Géi |-184.98] 500 | 70 [0.83]1411.99(2[¢|20]+|2]¢|25] 1610.07]1.31]1.50
B34. | GOi | -68.50]400| 50 [0.89] 601.17 |2[¢|20|+[0[¢[20] 628.32]0.86/0.90
1 |Nhip| 65.41[400| 50 [0.90] 570.53 |2]|¢|20[+|0|$|20| 628.32]0.82]0.90
Géi | -49.65|400| 50 [0.92] 420.41 |2]¢|20|+|0[¢|20] 628.32]0.60{0.90
B70. | .Goi | -68.99]500| 50 [0.95] 441.88 [2]¢|20[+[0[¢|20| 628.32]0.39]0.56
L1 | Nhip| 3851|500 50 [0.97] 240.98 [2]|¢[20[+|0|¢[20] 628.32|0.21]0.56
Géi |-119.63| 500 | 70 |0.90| 846.02 [2]¢| 20|+|2|¢| 20| 1256.64|0.79]1.17
g4 . | GOi [-220.38]500 | 70 [0.78]1871.66|2]¢| 20|+ 2]¢| 28| 1859.82|1.74]1.73
L1 |Nhip| 109.76[500 | 70 [0.91] 768.47 [2|¢|20[+]2]$|20]| 1256.64|0.71[1.17
Géi |-269.84| 500 | 70 |0.72|2385.64|3|¢| 20|+|2|¢|32]| 2550.97]|2.22]2.37
Bo7. | GOi| -86.31]500| 50 [0.94] 560.67 |2]¢|20|+/0]¢|20| 628.32/0.50]0.56
1 | Nhip 500 | 50 [1.00] 0.00 |2[¢|20]+|0]e|20] 628.32]0.00]0.56
Géi | -1.71|500| 50 |1.00] 10.42 [2]¢|20]|+|0|¢|20| 628.32|0.01]0.56
Géi | -2.00/500] 50 [1.00] 12.17 [2]¢]20]+|0]e|20] 628.32]0.01]0.56
B8 - L2 | Nhip 500 | 50 [1.00] 0.00 [2|e|20]+|0]o|20] 628.32]0.00]0.56
Géi | -99.22| 500 70 [0.92] 687.49 [2]e] 20]+|2]¢|20] 1256.64[0.64]1.17
B0 . | Goi [-150.30]500 | 70 [0.871099.04|2]¢|20|+|2]¢| 20| 1256.64|1.02|1.17
o, |Nhip| 59.65/500| 50 [0.96] 379.25 [2|¢[20[+|0|¢[20] 628.32|0.34]0.56
Géi |-160.99| 500 | 70 |0.86[1192.16(2[¢|20]+|2|¢|20] 1256.64|1.11]1.17
B34 . | GOi | -32.66]400| 50 |0.95]| 268.63 |2[¢|20|+|0|¢[20| 628.32]0.38/0.90
Lo |Nhip| 66.13]400| 50 [0.90| 577.62 [2|¢|20]+|0|¢[20] 628.32]0.83]0.90
Géi | -60.76] 400 | 50 |0.91] 525.21 [2]¢|20|+|0[¢|20] 628.32]0.75[0.90
B70. | GOi | -84.32]500| 50 [0.94] 546.83 |2]¢|20|+/0]¢|20| 628.32/0.49]0.56
Lo, |Nhip| 3353[500| 50 [0.98] 209.03 |2|¢[20[+/0]$|20] 628.32|0.19]0.56
Géi | -99.87|500| 70 |0.92]| 692.46 [2]¢|20]|+|2|¢|20]| 1256.64|0.64]1.17
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TEN |MAT| M. | h la=a" A CHON Asch Kt | Meh
DAM | CAT [ (kNm) [(mm)jmm)| ¥ | (mm2) THEP (mm2) [ (%) | (%)
g4 . | GOi[-216.47]500 | 70 [0.80[1729.40(2[¢|20[+[2[¢| 28] 1859.82|1.61]1.73
Lo | Nhip| 108.03[500| 70 [0.91] 755.08 |2|¢|20[+|2]$| 20| 1256.64]|0.70[1.17
Géi |-245.67| 500 | 70 [0.76]2064.14[2]¢] 20]+] 2]¢|32] 2236.81[1.92]2.08
Bo7. | GOi| -84.27]500| 50 [0.94] 546.45 |2]¢|20]+/0]¢|20| 628.32/0.49]0.56
Lo | Nhip 500 50 [1.00] 0.00 [2[¢]20]+|0]o][20] 628.32]0.00][0.56
Géi | -1.70|/500| 50 |1.00] 10.36 [2]¢|20]|+|0[¢|20] 628.32|0.01]0.56
Géi | -1.87|500| 50 |1.00] 11.41 [2]¢|20]|+|0]e|20] 628.32|0.01]0.56
B8 - L3 | Nhip 500 50 [1.00] 0.00 [2[¢]20]+|0]e[20] 628.32][0.00][0.56
Géi |-102.55/500 | 70 |0.92]| 712.91 [2]¢|20]+|2|¢|20] 1256.64|0.66]1.17
0. | Goi |-163.69]500 | 70 [0.86[1216.13|2[¢|20[+|2]¢| 20| 1256.64|1.13[1.17
3 | Nhip| 64.64|500| 50 [0.95]| 412.61 [2]|¢[20[+|0|¢[20] 628.32|0.37]0.56
Géi |-158.11] 500 | 70 [0.86]1166.77[2]] 20]+|2]¢|20] 1256.64]|1.09]1.17
B34. | GOi | -31.50]400| 50 [0.95] 259.34 |2[¢|20+[0[¢[20] 628.32]0.37|0.90
L3 |Nhip| 57.44[400| 50 [0.91] 493.40 |2]|¢|20[+|0|$|20| 628.32]0.70]0.90
Géi | -59.55|400| 50 [0.91] 513.56 |2|¢|20|+|0[¢|20] 628.32]0.73][0.90
B70. | Goi| -87.25/500 | 50 [0.94] 567.22 [2]¢|20[+[0[¢|20| 628.32]0.50]0.56
L3 | Nhip| 31.33[500| 50 |0.98] 195.01 [2]¢[20[+|0|¢[20] 628.32|0.17]0.56
Géi |-107.37| 500 | 70 |0.91]| 749.91 [2]¢| 20]+|2|¢|20] 1256.64|0.70]1.17
g4 . | GO [-210.72]500 | 70 [0.79]1764.40|2]|20]+|2]¢| 28| 1850.82|1.64]1.73
L3 | Nhip| 112.80[500| 70 [0.91] 792.84 [2|¢[20[+|2|¢[20] 1256.64|0.74]1.17
Géi |-251.62| 500 | 70 |0.75[2138.71(2[¢| 20|+| 2|¢| 32| 2236.81]|1.99]2.08
Bo7. | GOi| -87.58]500 | 50 [0.94] 569.46 |2]¢|20|+/0]¢|20| 628.32]0.51]0.56
L3 | Nhip 500 50 [1.00] 0.00 [2[¢]20]+|0]e[20] 628.32][0.00][0.56
Géi | -155|/500| 50 |1.00] 9.47 [2]¢|20]|+|0]e|20] 628.32|0.01]|0.56
Géi | -1.87|500] 50 [1.00] 11.41 [2]¢]20]+|0]e|20] 628.32]0.01]0.56
B8 - L4 | Nhip 500 | 50 [1.00] 0.00 [2|e|20]+|0]e|20] 628.32]0.00]0.56
Géi |-101.77| 500 | 70 [0.92] 706.97 [2]¢] 20]+]2]¢|20] 1256.64]0.66]1.17
B0 . | Goi |-166.25]500 | 70 [0.871150.55|2]¢|20|+|2]¢| 20| 1256.64|1.07]1.17
L4 |Nhip| 64.03[500| 50 [0.95] 408.53 [2|¢[20[+0]¢|20] 628.32|0.36]0.56
Géi |-157.54| 500 | 70 |0.86[1161.80(2[¢|20|+|2|¢|20]| 1256.64]|1.08]1.17
B34. | GOi | -20.04]400] 50 [0.97] 16155 |2[¢|20|+[0[¢]20] 628.32]0.23/0.90
L4 |Nhip| 6804[400| 50 [0.89] 596.58 |2]|¢|20[+|0||20| 628.32]0.85]0.90
Géi | -67.74| 400 | 50 |0.89] 593.64 |2|¢|20(+|0[4|20] 628.32]0.85]/0.90
R70. | GOi | -92.84]500| 50 |0.93] 606.36 [2]¢|20|+[0[¢| 20| 628.32|0.54|0.56
L4 | Nhip| 35.45[500| 50 [0.98] 221.32 [2]|¢[20[+|0|¢[20] 628.32|0.20]0.56
Géi | -94.72] 500 50 [0.93] 619.60 [2]¢]20]+]0]¢]20] 628.32]0.55]0.56
g4 . | GOi [-217.18]500 | 70 [0.80]1737.03|2]¢| 20|+ 2]¢| 28| 1859.82|1.62]1.73
L4 |Nhip| 112.09/500| 70 [0.91] 786.62 [2|¢|20[+]2]$|20]| 1256.64]0.731.17
Géi |-247.72| 500 | 70 |0.76|2089.582|¢| 20|+| 2|¢|32| 2236.81]|1.94]2.08
Rg7 . | GOi | -86.81]500| 50 [0.94] 564.16 [2]¢|20[+[0[¢|20| 628.32]0.50]0.56
L4 | Nhip 500 | 50 [1.00] 0.00 [2|e|20]+|0]e|20] 628.32]0.00]0.56
Géi | -156|500| 50 [1.00] 9.50 [2]¢]20]+|0]e][20] 628.32]0.01]0.56
Géi | -1.86/500| 50 |1.00] 11.34 [2]¢|20]|+|0|¢|20| 628.32|0.01]0.56
B8 - L5 | Nhip 500 | 50 [1.00] 0.00 [2]¢]20]+|0[e|20] 628.32]0.00]0.56
Géi |-101.04| 500 | 70 |0.92] 701.34 [2]¢| 20]+|2|¢| 20| 1256.64]|0.65]1.17
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TEN |MAT| M. | h la=a" A CHON Asch Kt | Keh
DAM | CAT | (kNm) [(mm)(mm)| © | (mm2) THEP (mm2) | (96) | (%)
o . | GOi [-148.39]500 | 70 |0.871082.74]2]¢| 20|+ 2]¢| 20| 1256.64|1.01|1.17
e |Nhip| 65.11/500| 50 [0.95] 415.73 |2|¢[20[+/0]$|20| 628.32|0.37]0.56
Géi |-146.47| 500 | 70 |0.88]1066.362|d| 20|+|2|¢|20]| 1256.64|0.99]1.17
B34 . | GOi | -16.03]400| 50 [0.98| 128.44 |2]¢|20|+|0|¢[20| 628.32]0.18/0.90
e | Nhip| 56.95[400| 50 |0.91] 488.78 |2|¢|20]+|0|¢[20] 628.32]0.70]0.90
Géi | -66.54] 400 50 [0.90] 581.66 [2]¢|20|+|0[4|20] 628.32]0.83][0.90
B70. | Goi | -88.07]500| 50 [0.94] 572.92 |2]¢|20]+/0]¢|20| 628.32/0.51]0.56
e | Nhip| 2316[500| 50 [0.98] 143.32 |2|¢[20[+0]¢|20] 628.32|0.130.56
Géi | -92.14|500| 50 |0.93| 601.47 [2]¢|20]|+|0|¢|20| 628.32|0.53]0.56
g4 . | GOi [-208.03]500 | 70 [0.81[1640.55(2[|20[+|2]¢| 28| 1859.82|1.53[1.73
Lc | Nhip| 113.82|500| 70 [0.91] 800.16 [2|¢[20[+|2|¢[20] 1256.64|0.74]1.17
Géi |-240.18] 500 | 70 [0.77]1997.45[2]¢| 20]+] 2] 32] 2236.81]1.86] 2.08
Bo7. | GOi| -86.22]500 | 50 [0.94] 560.05 |2]¢|20|+/0]¢|20| 628.32]0.50]0.56
L5 | Nhip 500 | 50 [1.00] 0.00 [2]¢|20]|+|0[¢|20] 628.32]0.00]0.56
Géi | -155|/500| 50 |1.00] 9.42 [2]¢|20]|+|0|e|20] 628.32|0.01]0.56
Géi | -1.73|500| 50 |1.00] 1055 [2]¢|20]+|0[¢|20] 628.32|0.01]0.56
B8 - L6 | Nhip 500 | 50 [1.00] 0.00 |2[¢|20]|+|0]e|20] 628.32]0.00]0.56
Géi |-101.87| 500 | 70 |0.92| 707.71 [2]¢| 20|+| 2|¢| 20| 1256.64]|0.66]1.17
B0 . | GOi [-140.53]500 | 70 |0.881016.33]2]¢| 20|+ 2]¢| 20| 1256.64]0.95[1.17
e | Nhip| 67.44|500| 50 [0.95]| 431.42 [2]|¢[20]+|0|¢[20] 628.32|0.38]0.56
Géi |-132.08] 500 | 70 [0.89] 946.41 [2]¢] 20]+]2]¢|20] 1256.64]0.88]1.17
B34. | GOi| -5.90]400] 50 [0.99] 46.60 |2[¢|20|+[0[¢[20] 628.32]0.07|0.90
e | Nhip| 51.79[400| 50 [0.92] 440.20 [2]¢[20]+|0[¢[20] 628.32]0.63]0.90
Géi | -72.95|400| 70 |0.87] 698.72 |2|¢|20|+|2|¢|20]| 1256.64|1.06]1.90
B70. | GOi | -88.56]500 | 50 |0.94| 576.35 [2]¢|20|+[0[¢|20| 628.32|0.51|0.56
e | Nhip| 15.09/500| 50 [0.99] 92.81 [2]|¢[20[+|0|¢[20] 628.32|0.08]0.56
Géi | -82.37|500| 50 |0.94]| 533.30 [2]¢|20]|+|0|¢|20| 628.32]0.47]0.56
g4 . | GO [-195.41]500| 70 [0.82[1513.09|2[¢| 20 +[2[¢|25] 1610.07]1.41|1.50
Le | Nhip| 117.14]500| 70 |0.90| 826.29 [2|¢[20]+|2|¢[20] 1256.64|0.77]1.17
Géi |-233.18| 500 | 70 |0.78]1915.07[2]¢| 20|+|2|¢|32]| 2236.81]1.78]2.08
Bo7. | GOi| -86.93]500| 50 [0.94] 564.94 |2]¢|20]+/0]¢|20| 628.32/0.50]0.56
e | Nhip 500 | 50 [1.00] 0.00 [2[¢|20]|+|0]e|20] 628.32]0.00]0.56
Géi | -1.39/500| 50 |1.00] 850 [2]¢|20|+|0|¢|20| 628.32|0.01]|0.56
Géi | -1.73]500] 50 [1.00] 1055 [2]¢|20]+|0]e]20] 628.32]0.01[0.56
B8 - L7 | Nhip 500 | 50 [1.00] 0.00 [2|e|20]+|0]o|20] 628.32]0.00]0.56
Géi |-100.61| 500 | 70 [0.92] 698.12 [2]]| 20]+|2]¢|20] 1256.64]0.65]1.17
B0 . | GOi [-120.14]500 | 70 [0.89] 922.42 |2]¢|20[+|2]| 20| 1256.64/0.86]1.17
7 |Nhip| 66.63]500| 50 [0.95]| 425.94 [2]¢[20[+|0|¢[20] 628.32|0.38]0.56
Géi |-123.95/500 | 70 |0.90| 880.50 [2]¢|20]+|2|¢|20]| 1256.64|0.82]1.17
B34 | GO 485] 400 50 [0.99] 38.25 [2]¢]20[+[0[¢|20] 628.32]0.05]0.90
L7 | Nhip| 54.75[400| 50 [0.92| 467.90 |2|¢[20]+|0|¢[20] 628.32]0.67]0.90
Géi | -76.41] 400 70 |0.86| 738.32 |2]¢|20|+|2]¢|20] 1256.64|1.12]1.90
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TEN |MAT| M. | h la=a" A CHON Asch Kt | Meh
DAM | CAT [ (kNm) [(mm)jmm)| ¥ | (mm2) THEP (mm2) [ (%) | (%)
B70. | GOi | -87.16]500 | 50 |0.94| 566.53 [2]¢|20]+[0[¢|20| 628.32|0.50|0.56
|7 |Nhip| 14.13[500| 50 [0.99] 86.89 |2|¢[20[+/0]¢|20] 628.32|0.08]0.56
Géi | -68.44| 500 50 [0.95] 438.15 [2]¢] 20]|+|0[e|20] 628.32]0.39]0.56
g4 . | GO [-187.89]500| 70 [0.83]1439.82|2[¢|20|+[2[¢|25] 1610.07]1.34]|1.50
L7 | Nhip| 116.48/500| 70 [0.90| 821.06 [2|¢[20[+|2|¢[20] 1256.64|0.76]1.17
Géi |-226.30| 500 | 70 |0.78]1836.94[2[¢| 20|+|2|¢| 28] 1859.82|1.71]1.73
Bo7. | GOi| -85.49]500 | 50 [0.94] 554.95 |2]¢|20]+/0]¢|20| 628.32]0.49]0.56
L7 | Nhip 500 50 [1.00] 0.00 [2[¢]20]+|0]e[20] 628.32][0.00][0.56
Géi | -1.40|500| 50 |1.00] 852 [2]¢|20]+|0|e|20] 628.32|0.01]|0.56
Géi | -1.71]500] 50 [1.00] 10.44 [2]¢|20]+]0]¢]20] 628.32]0.01[0.56
B8 - L8 | Nhip 500 | 50 [1.00] 0.00 [2|e|20]+|0]o|20] 628.32]0.00]0.56
Géi | -99.62|500| 70 [0.92] 690.56 [2]¢] 20]+|2]e|20] 1256.64]0.64]1.17
B0 . | Goi [-110.20]500 | 70 [0.90] 843.29 |2]¢|20|+|2]¢| 20| 1256.64]0.78]1.17
g | Nhip| 67.95[/500| 50 [0.95]| 434.86 [2]|¢[20[+|0|¢[20] 628.32]0.39]0.56
Géi |-110.65| 500 | 70 |0.91]| 775.36 [2]¢| 20|+|2|¢| 20| 1256.64|0.72]1.17
B34 . | GO 2.33[400| 50 [1.00] 18.32 [2]e|20[+]0]o][20] 628.32]0.03]0.90
g | Nhip| 35.81|400| 50 |0.95]| 296.07 |2|¢|20]+|0|¢[20] 628.32]0.42]0.90
Géi | -70.02| 400 | 50 |0.89] 616.37 |2]¢|20]+|0[4|20] 628.32]0.88[0.90
B70. | GOi| -76.63]500 | 50 [0.94] 493.82 |2]$|20]+/0]¢|20| 628.32|0.44]/0.56
g | Nhip| 8.23[500| 50 [0.99] 50.37 [2]|¢[20[+|0|¢[20] 628.32|0.04]0.56
Géi | -65.30]500| 50 |0.95| 417.03 [2]¢|20]|+|0|¢|20| 628.32|0.37]0.56
g4 . | GOi [-182.46]500 | 70 [0.84]1388.14|2[¢| 20 +[2[¢|25] 1610.07]1.29|1.50
Lg | Nhip| 119.50[500| 70 [0.90| 844.97 [2]¢[20[+|2]|¢[20] 1256.64|0.79]1.17
Géi |-216.77| 500 | 70 |0.80|1732.61(2|¢|20]+|2|¢|28]| 1859.82|1.61]1.73
Ro7. | Goi| -84.72]500 | 50 [0.94] 549.58 [2]|20[+[0[¢|20| 628.32]0.49]0.56
g | Nhip 500 | 50 [1.00] 0.00 [2|e|20]+|0]e|20] 628.32]0.00]0.56
Géi | -1.38/500| 50 [1.00] 8.42 [2[¢|20]+|0[e][20] 628.32]0.01]0.56
Géi | -1.60|/500| 50 |1.00] 9.72 [2]¢|20]|+|0|¢|20| 628.32|0.01]|0.56
B8 - L9 | Nhip 500 | 50 [1.00] 0.00 [2[¢]20]+|0[e|20] 628.32]0.00]0.56
Géi | -99.29|500| 70 |0.92]| 688.02 [2]¢|20|+|2|¢|20]| 1256.64|0.64]1.17
o . | GOi [-114.92]500| 70 |0.91| 808.76 |2]|20|+|2]¢| 20| 1256.64|0.75|1.17
o |Nhip| 67.77|500| 50 |0.95]| 433.63 [2]|¢[20[+|0|¢[20] 628.32|0.39]0.56
Géi | -93.48|500| 50 |0.93] 610.88 [2]¢|20]|+|0|¢|20| 628.32|0.54]0.56
B34 . | GOi | 2857|400 50 |0.96] 233.41 [2[¢|20]|+|0[¢[20] 628.32]0.33]0.90
Lo |Nhip| 26.78[400| 50 [0.96] 218.15 |2|¢[20]+|0|¢[20] 628.32[0.31]0.90
Géi | -68.23] 400 50 [0.89] 598.46 [2]¢|20]+]0]e[20] 628.32]0.85[0.90
B70. | .Goi| -77.84]500 | 50 [0.94] 502.15 |2]|20[+/0]¢|20| 628.32|0.45/0.56
Lo |Nhip| 9.44[500] 50 [0.99] 57.87 [2]|¢[20[+|0|¢[20] 628.32|0.05]0.56
Géi | -64.13|500| 50 |0.95| 409.15 [2]¢| 20]|+|0|¢|20| 628.32|0.36]0.56
g4 . | GOi [-175.08]500 | 70 |0.85|1319.34]2[¢|20|+|2|¢|25] 1610.07]1.23|1.50
Lo | Nhip| 121.65/500| 70 |0.90| 862.07 [2|¢[20]+|2]|¢[20] 1256.64|0.80]1.17
Géi |-216.46| 500 | 70 [0.80]1729.28]2]¢| 20]+|2]¢|28] 1859.82[1.61]1.73
Bo7. | GOi| -84.05/500| 50 [0.94] 544.94 |2]|20]+/0]¢|20| 628.32|0.48]0.56
Lo | Nhip 500 | 50 [1.00] 0.00 [2]¢]20]+|0[e|20] 628.32]0.00]0.56
Géi | -1.23|500| 50 |1.00] 7.49 [2]¢|20]|+|0[¢|20] 628.32|0.01]0.56
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TEN |MAT| M. | h la=a" A CHON Asch Kt | Keh
DAM | CAT | (kNm) [(mm)(mm)| ¥ | (mm2) THEP (mm2) | (96) | (%)
Gbi 058/ 500 50 [1.00] 3.55 [2]¢|20]+][0]e]20] 628.32]0.00[0.56
B8-ST|Nhijp| 1.28{500| 50 [1.00] 7.78 [2]|¢|20|+|0[¢|20] 628.32]0.01|0.56
Géi | -49.17| 500 50 [0.97] 310.14 [2]e] 20]+|0[e|20] 628.32]0.28]0.56
Boo. | GOi| -88.55]500 | 50 [0.94] 576.25 |2]¢|20[+/0]¢|20| 628.32/0.51]0.56
o7 | Nhip| 9157|500 50 [0.93] 597.44 [2]¢[20[+|0|¢[20] 628.32|0.53]0.56
Géi |-110.85/500 | 70 |0.91]| 776.91 [2]¢| 20|+|2|¢| 20| 1256.64|0.72]1.17
B34 . | GOi | -25.07]400| 50 |0.96] 203.70 [2[¢|20]|+|0[¢[20] 628.32]0.29/0.90
o7 |Nhip| 1.51[400| 50 [1.00| 11.88 |2]|¢[20]+|0|¢[20] 628.32]0.02]0.90
Géi | -42.82] 400 50 [0.94] 358.30 [2]|¢|20]+|0]e| 20| 628.32]0.51]0.90
B70. | Goi| -51.45]500| 50 [0.96] 325.06 |2]¢|20[+/0]¢|20| 628.32/0.29/0.56
<7 | Nhip| 578|500 50 [1.00| 35.34 [2]|¢[20[+|0|¢[20] 628.32|0.03]0.56
Géi | -71.94|500| 50 |0.95| 461.85 [2]¢|20]|+|0[¢|20| 628.32|0.41]0.56
g4 . | GOi |-186.75/500 | 70 [0.83]1428.88|2[¢|20|+[2[¢|25] 1610.07]1.33|1.50
o7 | Nhip| 143.63[500 | 70 [0.88]1042.29 |2|¢|20[+| 2]$| 20| 1256.64|0.97[1.17
Géi |-159.80| 500 | 70 |0.86|1181.65(2|¢|20]+|2|¢|20]| 1256.64]1.10]1.17
Ro7 . | GOi | -41.48]500| 50 |0.97| 260.14 [2]¢|20|+[0[¢[ 20| 628.32|0.23/0.56
<7 | Nhip 500 | 50 [1.00] 0.00 [2|e|20]+|0]o|20] 628.32]0.00]0.56
Gbi 0.68]/ 500 | 50 [1.00] 4.12 [2]¢|20]+|0[e]20] 628.32]0.00]0.56
Be3. | GOi| -4.97]400] 50 [0.99] 39.21 |2[¢|20|+[0[¢]20] 628.32]0.06/0.90
Mai |Nhip| 9.48[400] 50 [0.99] 75.22 [2[¢[20]+|0[¢[20] 628.32][0.11]0.90
Géi | -1.25/400| 50 [1.00] 9.79 |2]¢|20]|+|0[¢|20] 628.32]0.01]0.90
GGi 0.012] 500 | 50 [1.00] 0.07 [2]e|20]+]0]o]|20] 628.32]0.00]0.56
B8 - KT| Nhip 0.934] 500 | 50 [1.00] 5.69 [2]¢|20]+|0[¢]20] 628.32]0.01]0.56
GGi _48.26| 500 | 50 [0.97] 304.17 [2]¢|20]+]0]o|20] 628.32]0.27]0.56
Boo. |6 | -131.568 500 | 70 [0.89] 942.22 |2]¢|20|+|2]| 20| 1256.64/0.88]1.17
KT | Nhip | 81349/ 500 | 50 [0.94] 526.26 [2]|20[+/0]¢|20| 628.32]0.47]|0.56
G6i | -196.195| 500 | 70 [0.82]|1520.86|2|¢| 20]+|2]¢| 25| 1610.07]1.41|1.50
B34. | 6 | -20.365[400| 50 [0.96] 240.24 |2[¢|20]+[0[¢]20] 628.32]0.34|0.90
kT | Nhip [ 71714/ 400 | 70 |0.87] 684.82 [2|¢|20|+[2[¢| 20| 1256.64|1.04]1.90
Gsi | -s8.175| 400 | 50 [0.91] 500.41 |2]¢|20(+|0|p[20] 628.32][0.71]0.90
B70. |66 | -79.619| 500 | 50 |0.94| 514.34 [2]¢|20]|+[0[¢|20| 628.32|0.46/0.56
T |Nhip 70.77] 500 | 50 [0.95] 453.92 [2]¢|20]+| 0[] 20] 628.32]0.40[0.56
G6i | -95.069 500 | 50 [0.93] 622.10 |2|¢|20]+|0|e| 20| 628.32]0.55/0.56
g4 . | 6 | -236.752/ 500 | 70 [0.77]1956.74|2]¢| 20|+| 2]¢| 32| 2236.81|1.82]2.08
KT | Nhip | 131001500 | 70 [0.89] 938.32 [2[¢|20[+[2]¢| 20| 1256.64]0.87]1.17
G6i | -270.752| 500 | 70 [0.72]2398.79(3|¢| 20]+|2|0| 32| 2550.97|2.23| 2.37
Bo7. | 6 | -20071/500| 50 [0.98] 180.64 [2]¢|20[+[0[¢|20| 628.32]0.16]0.56
KT [ Nhip 1.162| 500 | 50 [1.00] 7.08 [2]¢]20]+|0]e][20] 628.32][0.01]0.56
GGi 0.069] 500 | 50 [1.00] 0.42 [2]|¢]20[+|0]e[20] 628.32]0.00]0.56
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5.6.3.2. Tinh cét dai dam khung

Chon lyc cit 16n nhét tai gbi trong tat ca cac dam dé tinh dai dién, Qmax=233.99kN
Buwéc 1: Kiém tradieu kién bé tong c6 di kha niang chiu luc cat

Py (14, ) Rybhy, =0.6(1+0) x1.05x10° x 0.25x0.48 = 75.6kN < Q. = 233.99kN
Vay can phai tinh cét dai chiu luc cit
Buéc 2: Tinh cét dai bd tri chiu luc cat
Chon dai ® = 8mm), 2 nhanh dai

Xac dinh budc dai tinh toan

2 Pp2 (1+ ?, )Yb Rbtbho2

2
s, =R 6 175 9 7 2209105 250 480

" Q? 233990

Xac dinh buéc dai tdi da

=139.923mm

Pé tranh truong hop pha hoai theo tiét dién nghiéng nam giira 2 ¢t dai, khi d6 chi co
bé tdng chiu cit, can co diéu kién:

@y (1+9,)v,Rybhy  1.5x0.9%x1.05% 250 x 480°

e = 348.94mm
Q 233990

S

Khoang cach céu tao cia cot dai

Trong doan dam ¢ lyc cat 16n ¥4 L:

Khi h =500mm > 450mm, thi st = min(h/3;300) = min(500/3;300) = 166mm
Trong doan dam con lai ¥ L:

Khi h > 300, thi s¢t = min(3h/4;500) = min(3x500/4;500) = 375mm

Khoang cach thiét ké cua cot dai

Chon u = min(Sct;Stt;Smax) = Min(166;236;348) = 100mm

Buéc 3: Kiém tra cac diéu kién khdng ché khi tinh toan chiu luc cat
Kiém tra diéu kién dam bao bé tong khdng bi pha hoai theo ing suat nén chinh
210>< 2n8? 1

30 4x250x100

¢y, =1—PR, =1-0.01x14.5 = 0.855

¢, =1+5au, =1+5x

Q = 233.99KkN < 0.3¢.,¢,,R.bh, = 0.3x1.14x 0.8?33(]).4.5x 250480 _ 508.793KN

Vay thoa diéu kién ¢ng suat nén chinh
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CHUONG 6: THIET KE MONG KHUNG TRUC 2
Thiét ké bén dudi nha cao tang bao gdém céc tinh toan lién quan dén nén va moéng
cdng trinh. Viéc thiét k& nén méng phai dam bao céc tiéu chi sau:
- Ap lyc cua bét cir ving ndo trong nén déu khong vuot quéa kha ning chiu luc cua
dét (diéu kién cuong do dat nén).
- Ung suat trong két cau déu khong virot qué kha nang chiu luc trong sudt qua trinh
ton tai cua két cau (diéu kién cudng do két cau).
- Chuyén vi bién dang cua két cau (do IGn ciia mong, do 1Gn léch giita cac mong)
duoc khdng ché khong vugt qué gia tri cho phép.
- Anh huong cua viéc xay dung cong trinh dén céc cong trinh 1an can duoc khdng
ché.
- Bam bao tinh hop ly cta cac chi tiéu k¥ thuat, kha nang thi cong va thoi gian thi
cong.
Cong trinh gdm ¢6 1 ting ham va 11 tang ndi, ¢t + 0.00 m dugc chon dit tai mat san
tang trét, mat dat tu nhién tai cot -0.50 m, mat san tang ham tai c4t-3.0 m. Chiéu cao
cdng trinh ké tir c6t + 0.00 m 12 39.2 m. Két c4u cdng trinh st dung hé khung chiu
luc.
Trude khi di vao thiét ké cu thé cho méng thi can phai thu thap tai liéu, hd so dia chit,
thuy vin dé phan tich, danh gia lua chon giai phap mong phi hop, dé dam bao tinh
kha thi, an toan va tranh gay lang phi cho cdng trinh.
6.1. PANH GIA PIEU KIEN PIA CHAT CONG TRINH
Ho so dia chat do sinh vién thu thap duoc cua chung cu An Loc, phuong An Phu,
Quan 2, Tp. H6 Chi Minh. Nhan thay diéu kién dia chat tai day kha dic trung cho
khu vuc quan 2 nén sinh vién lay dia chat nay dé lam do an.
6.1.1. CAu tric dia tang
Theo két qua khao sat thi dat nén gom cac 16p khac nhau. Do d6 déc céc 16p nho,
chiéu day kha dong déu nén mot cach gan dung c6 thé xem nén dat tai mdi diém cua
cdng trinh c6 chiéu day v cu tao nhu mat cit dja chat dién hinh.
Can ctr vao két qua khao sét hién truong va két qua thi nghiém trong phong, dia tang

tai cong truong co thé chia thanh céc 16p dat chinh sau:
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6.1.1.1. Lép 1: Lép mdt bé tdng va xa ban san ldp:

Bé day:

h

14m

6.1.1.2. Lép 2a: sét pha cac ldn it séi san, mau xdm vin vang, d¢ déo trung binh,
trang thai déo mem

Bé day:

b6 am:

Dung trong tu nhién:
Dung trong day noi:
Luc dinh don wvi:

GOc ma sat trong:

19m

28.5%
18.99(kN/m3)
9.26(kN/m?3)
12.3(kN/m2)
110

6.1.1.3. Ldp 3: sétldn cat bgt min mau xam trdang dom dé, dg déotrung binh, trang
thai déo cirng dén nira cung.

Bé day:

Do am:

Dung trong tu nhién:
Dung trong day noi:
Luc dinh don wi:

GOc ma sét trong:

1.9m
23. 7%y

19.82(kN/m?3)
10.04(kN/m3)D

25.6(kN/m2)
140

6.1.1.4. Ldp 4: sét pha cat mau xam tring dom dé lot, dé déo trung binh, trgng thai
déo cung.

Bé day:

Po am:

Dung trong tu nhién:
Dung trong day noi:
Luc dinh don vi:

GOc ma sét trong:

2.2m

24.2%
19.44(kN/m3)
9.8(kN/m3)E
16(kN/m?)
13°07°
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6.1.1.5. Lép 5: cat pha sét mau xamtrdng dén vang dém dé, dp déo thip, trang thai
déo.

- Bé day: h = 3.2m

- Poam: W = 22.9%

- Dung trong tu nhién: a = 19.39(kN/m?)
- Dung trong day noi: y' = 9.87(kN/m3)
- Luc dinh don vi: c = 7.5(kN/m?)

- Gobc ma sét trong: o = 13%45°

6.1.1.6. Ldp sé 6: Cat min dén vira, trang thai tir boi roi dén chat vira.

* Lop 6a: cat min 1an bét, mau vang, trang thai boi roi.

- Bé day: h = 5.8m

- Do am: W = 24.0%

- Dung trong tu nhién: ya = 18.43(kN/m?3)
- Dung trong day ndi: y' o= 9.29(kN/m3)
- Luc dinh don vi: c = 3(kN/m?)

- GOc ma sét trong: o = 26°31°

* Lép 6b: cat vira dén min 14n bt va it séi san nhé, mau vang dén dé lowjtm
1 0 2 ) g

trang thai chat vira.

- Bé day: h = 22.3m

- Do am: W = 21.2%

- Dung trong tu nhién: ya = 19.18(kN/m?3)
- Dung trong day noi: y' o= 9.88(kN/m3)X
- Luc dinh don vi: c = 2.6(kN/m?)

- Go6c ma sét trong: o = 29025’
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6.1.1.7. Lép 7: sétldn bgt mau xdm ndu vang dén ndu dé, trang thai niza cieng dén

cung
- Bé day:
- Poam:
- Dung trong tu nhién:
- Dung trong day noi:
- Luc dinh don vi:

- GO6c ma sét trong:

1.3m

20.5%
20.22(KN/m3)
10.52(kN/m3)
37.4(kN/m2)
16°10°
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Bang 6.1 — Tinh chat co 1y cac 16p dat

P A A X . Gobc ma
Do Am Dung trong Ti bo })ao ]39 Hf S0 GH Alterberg Do sét Nen I_:L.rc sat
) . * trong hoa rong rong T don sinh
Lop Mo ta trong
wW U6t Kho |Daiy ndi 5 S n . GH nh&o|GH déo|Chi sé déo | Qn c i
% O Ok Jan % % Whan W A " | kglem? | kglem?
Sét pha cat 13n it s6i san laterite, mau
2a AN R 285 | 18.99 | 1748 | 926 | 2.677 | 941 | 448 | 0811 | 36.3 | 197 16.6 0.53 12.3 11°
Xam van vang - trang thai déo mém
Sét pha cat 13n 16n so6i san laterite mau
2b  |d6 nau dém vang - TT dé cimg dénntra| 20.8 | 20.03 | 1658 | 10.41 | 2685 | 90.2 | 382 | 0619 | 304 | 184 12 0.2 0.187 | 15°12'
cung
Sét 14n cat bot min mau xam tréng
3 |dém do - Trang thai déo cing dénnwra| 23.7 | 19.82 | 16.02 | 1004 | 268 | 944 | 402 | 0673 | 394 | 203 19.1 018 | 160 | 256 14°
cung
4 |Sétphacitmauximtrangdomdoloty o, 5 | 1944 | 1565 | 98 | 2676 | 912 | 415 | 071 | 325 | 103 | 132 | 037 16 | 13°7"
Trang thai déo ctiing
5 Cdt pha sét mau xdm trang dénvang | 5, o | 1939 | 1578 | 9.87 | 2672 | 883 | 409 | 0693 | 246 | 17.7 6.9 0.75 75 | 13°5
dom do - Trang thai déo
ga | Citminlan botbrg‘?‘rld‘?ng -Trangthdi |\ 5, | 1843 | 1486 | 929 | 2665 | 806 | 442 | 0.792 Khong déo / 3 | 2631
Cét vira dén min 13n bot va it s6i san
6b mau vang dén do lot - Trang thai chat 21.2 19.18 | 15.83 9.88 2.662 83.4 40.7 0.682 Khéng déo / 2.6 29°25"
vira
7 | S¢tlanbot mauximnduvangdénndu | o, 5 | 5655 | 1678 | 1052 | 2684 | 917 | 375 | 06 | 567 | 246 | 321 <0 0374 | 16°10"
do, @6 déo cao - Trang thai cing
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om0
R

JEEN

-5.20

1400

L? P D?T SAN L?P

1900

1900

SET PHA CAT, XAM VAN VANG
TR?NG THAI D?0 M?M

2200

0

3200

-10.60

SET L?N CAT MN, XAM TR?NG
TR?NG THAI D?0 C? NG B?N
N? AC? NG

5800

SET PHA, XAM TR?NG
D?MD? L? T, TR?NG THAI
D?0 C? NG

-16.40

————— CAT PHA - XAM TR?NG D?N
[==(6)- == ] VANGP2MB?
[T =727 7 TR?NGTHAID?0

CAT MN L?N B? T -VANG,
TR?NG THAI B? IR? |

22300

16b

CAT V2 AD?N MN, VANG B?N

4@7 P2 L2 T

TR?NG THAI CH?TV? A

T T SET L?N B? T MAU XAM NAU
MH\‘MH\MM VANG B?N NAU B2

Ll [l TR?NG THAIN? A C? NG B?N
C? NG

-38.70

1300

6.1.2. Panh gia tinh chat caa dat nén

Déi voi cac cong trinh xay dung trén khu vuc khao sat thi phuong 4n moéng téi wu
nhat 1a méng coc (moéng sau), 16p dat chiu luc tot nhat ¢ do sau khao sat 1a 1op 6b.
Do sau ha miii coc tuy thudc tai trong va duong kinh coc st dung dé dat vao 16p dat
6b. Bang tong hop cac chi tiéu co Iy di néu ra day du céc gia tri tinh toan cua céc

thdng sé dia ky thuat cua cac 1op dat dé phuc vu cho cong tac tinh toan cong trinh.
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6.1.3. Xem xét anh hwéng ciia mue nwéc ngam

Nudéc ngam & khu vuc qua khao sét nhan dao dong tuy theo mia. Muc nude tinh ma
ta quan sat thiy nam & d6 sau -0.8 m so véi mit dat tu nhién. Khi thi céng tang ham
& d6 sau -2.5 mso Vi mat dat ty nhién thi can phuong an thao kho hé maéng.

6.2. CAC LOAI TAl TRONG DUNG PE TiNH TOAN

Mong cong trinh duogc tinh toén theo gia tri ndi luc nguy hiém nhat truyén xudng
chan cot, bao gom:

Nmax, Mx, My,Qx, Qy

N, Mxmax, My,Qx, Qy

N, My, Mymax,Qx, Qy

N, Mx, Mx,Qxmax, Qy

N, Mx, Mx,Qx, Qymax

Tuy thudc theo sé lidu, sinh vién tinh toan véi truong hop 1 rdi sau d6 kiém tra voi
cac to hop con lai

6.2.1. Tai trong tinh toan

Tai trong tinh toan duoc st dung dé tinh nén mdng theo trang thai gii han thi I. Tur
bang t6 hop ndi luc sinh vién chon ra céc té hop nguy hiém nhat dé tinh toan cho
mong khung truc 2.

Bang 6.2 — Té hop tai treng tinh toan chan cot khung truc 2

Vi tri cot T6 hop N Qx Qy My Mx
Ninao My, M,,Qy, Q, | -4858.34 | 35.31 | -65.19 | -62.06 | 36.419
N, Mymax M,Qy, Q, | -3687.64 | 85.04 | -55.92 | -53.654 | 157.746

GCI%i N, My, Mymac Qs Qy | -4297.15 | 33.43 | -952 |-131.911| 34.875
N, My, My, Qumax, Qy | -4297.15 | 33.43 | -952 |-131.911| 34.875
N, My, My, Q. Qurmax | -4341.79 | 85.95 | -67.43 | -65.113 | 151.663
Nimso My, My, Q,, Q, | -178455 | -2.78 | 058 | 6.307 | -2.423
cor N Munso My.Q,, Qy | -131258 | -2263 | -627 | 612 | -33.349

oroa LN Mo MynaoQu Q | -147827 | -122 | -185 | 23929 | -0632
N, My, My, Qumaxs Qy | -1478.27 | -1.22 | -185 | -23.929 | -0.632
N, My, My,Qy, Quax | -1669.47 | 16.62 | -9.85 | -9.744 | 27.099
Nao M, My,Q, Qy | -7449.73 | 13045 | -10.35 | -7.951 | 222.663
| N, Mymo My,Q,, Qy | -6900.9 | 134.27 | -11.14 | -8.729 | 226.227
N, My, Mymax.Qu Qy | -5993.56 | 72.04 | -66.92 | -133568 | 72.48
N, My, My, Quma Qy | -6613.43 | 7836 | -72.12 | -131.333 | 78.214
N, My, My,Qy, Qumax | -7156.45 | 13223 | -12.79 | -11.249 | 224.392
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6.2.2. Tai trong tiéu chuan

Tai trong tiéu chuan duoc st dung dé tinh todn nén maéng theo trang thai gidi han tht

Il. Tai trong 1én mong d xac dinh Ia tai trong tinh toan, mudn c6 t6 hop cac tai trong

tiéu chuan 18n moéng ding ra phai l1am bang t6 hop noi luc chan cot khac bang cach

nhap tai trong tiéu chuan tac dung 1én cong trinh. Tuy nhién, dé don gian quy pham

cho phép ding hé sb vuot tai trung binh n = 1,15. Nhu vdy, tai trong tiéu chuan nhan

ldy cac td hop tai trong tinh toan chia cho hé sb vuot tai trung binh n = 1,15.

Bang 6.3 — Té hop tai trong tiéu chuan chan cét khung truc 2

Vi tri cot To hop N QX Qy My Mx
Nmax: Mx, My,Qy, Qy | -3238.89 | 23.54 | -43.46 | -41.37 | 24.28

| N Mygnae M,Q, Q| -2458.43 | 56.69 | -37.28 | -35.77 | 105.16
SH%Z N, My, MympoQu Q, | -2864.77 | 22.20 | 6347 | -87.94 | 2325
N, My, M, Qe Q, | -2864.77 | 22.20 | 6347 | -87.94 | 2325

N, My, M, Qy, Qe | -2894.53 | 57.30 | -44.95 | -4341 | 101.11
Nimax, My, My,Q,, Qy | -1189.70 | -1.85 | 0.39 4.20 -1.62

| N Mynae My, Q0 Q, | -875.05 | -15.00 | -4.18 | -408 | -22.23
(Sr%i N, My, MympQu Q, | -98551 | -0.81 | -12.33 | -1595 | -0.42
N, My, M, Qs Q, | -98551 | -0.81 | -12.33 | -1595 | -0.42

N, My, M,.Qy, Qe | 111298 | 11.08 | 657 | -650 | 18.07

Noso My M,.Qx, Q, | -4966.49 | 86.97 | -6.90 | -530 | 148.44

| N Mynae M,Q., Q, | -4600.60 | 8951 | -7.43 | 582 | 15082
;(éﬁ N, My, Mymp Qs Q, | -3095.71| 48.03 | -44.61 | -89.05 | 4832
N, My, M, Qe Q, | -4408.95 | 52.24 | -48.08 | -87.56 | 52.14

N, My, M, Qy, Qe | -4770.97 | 88.15 | -853 | -7.50 | 149.50

6.3. LUA CHON GIAlI PHAP MONG
Lép dat thir 6 tro xudng c6 kha ning chiu tai kha tot. Co thé chon I6p dat 6a hoic 6b

dé dat mii coc.

Trong do &n, sinh vién tinh toan voi 2 phuong 4n mong:

* Phwong an 1: MoONg coc ép

* Phwong 4n 2: Méng coc khoan nhdi
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6.4. THIET KE MONG CQC EP

6.4.1. Cac gia thuyét tinh toan

Mang coc duoc quan niém 1a méng coc dai thap, viéc thiét ké chap nhan mot sé gia
thiét sau:

- Pai coc xem nhu tuyét d6i cing khi tinh toan luc truyén xudng coc.

- Tai trong cua cong trinh qua dai coc chi truyén xudng céc coc chir khdng truc tiép
truyén I&n phan dat nam gita c4c coc tai mat tiép giap Vi coc.

- Khi kiém tra cudng d6 cua dat nén va khi xac dinh d6 1Gn ciia méng coc thi nguoi
ta coi mong coc nhu mot khdi méng quy udc bao gom coc va céc phan dat ¢ gira
cac coc. Vi viéc tinh mong khbi quy wdc gidng nhu tinh toan méng nong trén nén
thién nhién (bo qua ma sat ¢ mat bén méng) cho nén tri s6 moment cua tai trong
ngodi tai ddy mong quy wdc duoc giam di mot cch gan dung bang tri s6 moment
cua tai trong ngoai So Vi cao trinh day dai.

- Giang mong 1am viéc nhu dam trén nén dan hoi, giang truyén mot phan tai trong
xudng dat va mot phan truyén vao dai. Tuy nhién luc truyén ndy 1a kha nho. Ngoai
ra theo so @0 tinh khung ta coi cot vd mong ngam cang nén mot céch gan dung ta
bo qua suc 1am viéc cua giang méng VA trong luong ban than cua giang mong.

6.4.2. Xac dinh swc chiu tai caa coc

6.4.2.1. Cdu tao dai coC Va CoC

* Pai coC

Bé téng cap do bén B25 (Ry=14.5 Mpa)

Cét thép chiu luc All (Rs= 280Mpa)

Thiét ké mat dai trung vi mép trén két cau san tang ham. Do d6 chiéu sau chon dai
S0 VoI mit dat ty nhién 2.5 + 1.2 = 3.7m (trong d6 2.5m 1a khoang cach tur mat dt tu
nhién dén san tang ham, 1.2m 1a chiéu cao so bo cua dai).

* Coc bé tong cét thép

Bé tong cip do bén B25 (Ru= 14.5Mpa)

Cét thép chiu luc All (Rs= 280Mpa)

Cbt thép dai Al (Re= 225Mpa)
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Dé tao nén sy hop ly trong giai phdp moéng coc nén sinh vién chon Vat liéu nhu trén

nhim dat duoc su twong xing gira suc chiu tai vat liéu va suc chiu tai dit nén trong

diéu kién nén dat yéu.

Trong do &n sinh vién chon coc bé tdng cbt thép vudng canh d=350mm phu hop voi

diéu kién dat nén va kha nang thi cong coc ép hién nay.
Dién tich tiét dién ngang coc: Ap = 0.35x0.35 = 0.1225 (m2).
Chu vi tiét dién ngang coc: 4x0.35= 1.4 (m).

Mili coc cdm sau vao lop dat cat vira dén min 1an bot, mau xam trang (16p 6b) mot

doan 13.6m. Do d6 chiéu sau miii coc tinh tir I6p dat tu nhién:
14+1.9+1.9+2.2+3.2+5.8+13.6=30m

Chiéu dai coc (tinh tir day dai dén miii coc) 1a: 30—3.7 =26.3m

Cbt thép doc chiu lyc gia thiét 12 816 c6 As=16.08cm?, u=1.3%

6.4.2.2. Xdc dinh sic chiu tdi cia coc

* Swrc chiu tai caa coc theo vat ligu.

Stc chiu tai cua coc theo vat liéu lam coc duoc xac dinh theo cong thic:
Qa(vl) = p(AR,*AR,)
=0.9576x (16.08 x10™* x 280000 + 0.1209 x14500)
=2109.87kN

Trong do:
- @ hé sé ubn doc cua coc duge tinh nhu sau:
+ Khi thi cong ép coc: |, =v,l, =1x10=10m

+ Khi coc chiu tai trong cong trinh: 1, =Vv,l, =0.5x17.674 =8.837m

e v, =0.5: coc 2 dau ngam.

e b, =150 +0.5=1.5%0.35+0.5 =1.025(d < 0.8m)

o K=5000(kN/m?2)

_d*_ 035"
12 12

R Kb, _ i/ 50700><1.025 o672
El 3x10° x1.25x10

=1.25x1073(m*)

o l, =1 =a, x| =0672x26.3=17.674m
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+ Thién V¢ an toan chon I, =max (I, i1, ) =max (10;8.837 ) =10m

+ D6 manh cua coc 4 = |—° = 10 =28.57
r 035
+ NOi suy tr bang 2.2 (trang 25 — Phén tich va tinh toan mong coc) ta dugc

¢ =0.9576

* Sirc chiu tai cia coc theo chi tiéu co' 1y ctia dat nén.

_ Qe
K
Vé6i hé s ki lay theo myc A1, phu luc A, TCXD 205:1998, so bo kic=1.65. [3]

th = m(qupAp +usz 1:sili)

Trong do
- Heé s diéu kién lam viéc cua coc trong dat m=1. [3]
- Xac dinh meq, A, .
+ D06 sau mui coc -30m
+ Pat dudi miii coc 1a cét min tra bang A.3 TCXD 205:1998 ta cé mg=1.1. Tra
bang A1 TCXD 205:1998 ta cé g,= 3800 kN/m? [3]
= meq, A, =1.1x 3800x0.35* =512.05kN

- Hé sb lam viéc cua dat & mat bén coc my tratrabang A.3 TCXD 205:1998 [3]
- Luc ma sat don vi fitrabang tra tra bang A.2 TCXD 205:1998 [3]
- Dét nén phai chia thanh cac 16p nho déng chat day khong quéa 2m.
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Bang 6.4 — Tinh to4n thanh phan ma sat xung quanh coc

Do sau
Lop Do sau trung l; IL | m; fsi mf;l;
dat binh
m m m kN/m? kN
3 |-3.70|:| -5.20 | 4.45 | 150|0.18(0.9|54.35| 73.3725
4 -5.20 |:| -7.00 6.1 1.80 | 0.37|0.9| 34.40 55.728
-7.00 |:| -7.40 7.2 0.40 [ 0.37 0.9 | 35.50 12.78
5 -7.40 |:| -9.40 8.4 2.00 [0.75]| 0.9 9.00 16.2
-9.40 |:|-10.60 10 1.20 [ 0.75]0.9| 9.00 9.72
-10.60|:]-12.60| 11.6 | 2.00 / 1 |47.60 95.2
6a |-12.60(:|-14.60| 13.6 | 2.00 / 1 |49.60 99.2
-14.60|:1-16.40| 15.5 | 1.80 / 1 |51.50 92.7
-16.40|:|-18.40| 17.4 | 2.00 / 1 |53.40 106.8
-18.40(:|-20.40( 19.4 | 2.00 / 1 |55.40 110.8
-20.40|:1-22.40| 21.4 | 2.00 / 1 |57.40 114.8
6b -22.40|:1-24.40| 23.4 | 2.00 / 1 |59.40 118.8
-24.40|:1-26.40| 25.4 | 2.00 / 1 |61.40 122.8
-26.40|:|-27.00( 26.7 | 0.60 / 1 |62.70 37.62
-27.00|:]-29.00 28 2.00 / 1 |64.00 128
-29.00|:/-30.00( 29.5 | 1.00 / 1 | 65.50 65.5
Tong 26.30 1260.02

Vay Q, =m(myg,A +udm, fil)=1x(512.05 +4 x0.35 1260.2) =2276.33kN

Q, = e _ 227633 _ 1379 5o
1.65

kTC

* Stc chiu tai ciia coc theo chi tiéu cwong d cia dat nén:

QS +&
FS, FS

Q.=

p

Xac dinh suc chiu tai cuc han do ma sat Qs

Qs = UZ fsili
f= Gr'ﬂ tan Q’;I\i + Cz;i = G\I/i kg tan (Dalli + Celu
Trong do:

- 0, Ung suat hiru hiéu giita 16p dat thir I theo phuong thang dtng.

- k; =1-sing': hé s6 ap luc ngang cua I6p dat thu i
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Bang 6.5 — Sirc chju tai cuc han do ma sat cia dat nén

Lép| Dosau | Dosdu) o'y
d‘;’ ° gitalép| ' | ¢ | o Vol kg | f fl,
m m m kN/m?

3 [-3.7 : -52 4.45 1.50 |25.6|14.00| 29.14 |0.76|31.11| 46.66

4 |-52 : -74 6.30 2.20 [16.0(13.12| 47.45 [0.77|24.55| 54.01

5 |-74 : -10.6] 9.00 3.20 | 7.5 [13.75| 74.02 |0.76(21.31| 68.19

6a |-10.6 : -16.4| 13.50 | 5.80 | 3.0 |26.52| 116.8 |0.55]35.25| 204.44

6b [-16.4 : -30.0] 23.20 [13.60| 2.6 [29.42] 210.9 |0.51[63.11| 858.25

Tong 1231.54

Q =ud f,l =4x0.35x1231.54 = 1742.156kN

Xac dinh suc chiu tai cuc han do khang miii: Q, = Aq,

Vi gp tinh theo cong thuc cua Terzaghi: g, =1.3cN, + N o, +aydN,

Miii coc cdm Vvao lép dat 6b 1a16p cat min c6 ¢=29.420tra bang 2.7 (trang 32 — Phan
tich va tinh toan mong coc) taco: N, =35.468,N, =21.021, N =18.54

q, =1.3cN, + N,o, +aydN,

=1.3x2.6x35.468+ 21.021x 283.664 + 0.4 x 9.88x 0.35x18.54 = 6108.43kN / m?
Q, = Aq, =0.35" x6108.43 = 748.282kN

Q . Q, _1742.156 | 748.282
FS, FS 2

S p

Vay suc chiu tai cho phép: Q, = =1120.505kN

* Sirc chiu tai cia coc theo két qua xuyén tiéu chuan (SPT):

Strc chiu tai cho phép cua coc theo cong thirc cua Nhat Ban:
1
Q,= §(ocNaAp +(0.2N,L + N, L, )u)

= %(30x 26x0.35" +(0.2(5.8x8.67 +13.6x18)

+(1.9%x5+1.9x14+2.2x14+3.2%x14))x0.35x 4)
=111.518T =1115.18kN

Trong do:
- N, : chi s6 SPT ctia dat dudi miii coc
- N,: chi s6 SPT ciia I16p dat roi bén than coc

- N_: chi s6 SPT cua lép dét dinh bén than coc
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L,: chiéu dai doan coc ndm trong dét roi, m

L.: chiéu dai doan coc ndm trong dét dinh, m
- u: chu vi cua tiét dién coc

o> hé 6, phu thudc vao phuong phap thi cong coc. (Coc bé tdng cbt thép thi cong

bing phuong phap dong: « =30)
* Xac dinh swic chiu tai
Stc chju tai thiet ke cua coc: Q, =min(Qyuy; Quoty i Quuongao; Qspr ) =1120.505kN

Vay suc chiu tai thiét ké cua coc[Q,y, | =1110kN
6.4.3. Thiét ké mong M1 (Tai cét C2, C13, C18 khung truc 2)
6.4.3.1. Xdc dinh sé luwong coc trong dai

it
o o N, TMOT3 Lo o

* T Qe 1110

Vay chon n.=9 coc
6.4.3.2. Bé tri coc trong dai
Chon khoang céach gitra 2 tdm coc la4d=1.4m

Khoang cach gitra cAc mép coc tdi mép ngoai cua dai chon la d/2=0.175m

350

1400

3500
550

1400

B0 |

o . .

350 1400 1400 350 L
+f

. 3500 .
1 1

Hinh 6.2 — Mgt bang bé tri coc méng M1
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6.4.3.3. Kiém tra coc lam viéc theo nhom
Muc 3.9.9 TCXD 205:1998 ¢6 quy dinh r@, do su twong tac gitra cac coc trong nhdm

nén do6 1Un cua nhom ciing nhu stirc chiu tai cta coc trong nhdm sé khac véi coc don.
Do vay can phai chu y dén hiéu tng nhém cua coc, khi coc 1am viéc trong mot nhém
do tac dung 4anh huéng 1an nhau lam cho kha ning chiu tai cia coc giam. [3]

Hé s6 nhom xac dinh theo cong thirc Converse — Labarre

n =1-arctg (%){(”1 —1n, +(n, _1)n1}

90xn, xn,
_1_arctg (0.35) (B3-1)x3+(3-1)x3 _0.0.792
14 90x3x3

Stre chiu tai cua nhdm coc:

Q. =750, xQ =0.792x9x1110 = 7912.08kN > N = 7449.73kN
Vay thoa diéu kién st chiu tai cua nhém coc.

6.4.3.4. Kiém tra luc tac dung Ién cec

I:)max S[Qa]
P, >0

Piéu kién kiém tra: {
Chiéu cao dai duogc gia thiét ban dau hs=1.2m

Trong luong tinh toén cia dai:

N, =nxy, xF,xh, =1.1x25x3.5x3.5x1.2 = 404.25kN

Chuyén cac ngoai luc téc dung V& day dai tai trong tdm nhém coc (truong hop nay
trung Voi trong tam dai)

* Kiém traphan lye diu coc véi to hep N .M ,\M ,,Q,,Q,

Z N® =N + N, =7449.73+404.25 = 7853.98kN

STME=M"+QF xh+N" xe, = 222.663+10.35x1.2 = 235.083kNm

ZM;t = M;t +Q! xh+N"xe =7.951+130.45x1.2 =164.491kNm
Trong do: ey, ex 1a d6 1éch tdm cua luc N so véi trong tdam nhdm coc theo phuong

X,Y.
Tai trong tac duc Ién coc:
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o SNT T Mk FMExy,
i n zxiz Zyiz

Trong do:
- n: s lugng coc.
- Xi; yi: khoang céch tirtim coc thir I dén tryc di qua trong tdm cac coc tai mat phang
day dai.
- M!: tong moment tinh toan day dai quay quanh truc X tai trong tdm nhém coc.
- M;t : tong moment tinh toan day dai quay quanh truc y tai trong tdm nhoém coc

Bang 6.6 — Phan lwe dau coc trueong hop Nimax

Coc Xi i Xi2 yi2 Téng xiz Tﬁng yi2 P;
m m KN
1 |-1.40 1.40 1.96|1.96 881.07
2 | 0.00 1.40 0.00|1.96 900.65
3 | 1.40 1.40 1.96|1.96 920.23
4 |1-1.40 0.00 1.96(0.00 853.08
5 | 0.00 0.00 0.00|0.00| 11.76 11.76 |872.66
6 | 1.40 0.00 1.96(0.00 892.25
7 |-1.40 -1.40 |1.96(1.96 825.10
8 | 0.00 -1.40 |[0.00|1.96 844.68
9 | 1.40 -1.40 |1.96(1.96 864.26

_ , . . P =920.23kN < [Qa] =1110 kN
Vay tai trong tac dung Ién coc déu thoa
P, =825.10kN >0
* Kiém traphan lye dau coc véi to hep Ny, M, ..M ,Q,.Q,
Z N® =N{ +N_ =6900.9+404.25 = 7305.15kN
> My =My +Q) xh+ N xe, =226.227 +11.14x1.2 = 239.595kNm

> M =M"+Q xh+N" xe, =8.729+134.27x1.2 =169.853kNm

Chuong 6: Thiét K& Méng Khung Truc 2 Trang 114



Bao céo Thiét ké cong trinh

SVTH : Nguyén Pinh Huy Hoang

Bang 6.7 — Phan lwe dau coc trueong hop Mymax

Xj Yi 2 2 2 2 |z 2 P;

Coc - - X; Vi© | Tong x;° [ ToOng y; N
1 |-1.40 1.40 1.96(1.96 819.99
2 | 0.00 1.40 0.00(1.96 840.21
3 | 1.40 1.40 1.96(1.96 860.43
4 |-1.40 0.00 1.96|0.00 791.46
5 | 0.00 0.00 0.00(0.00| 11.76 11.76 |811.68
6 | 1.40 0.00 1.96(0.00 831.90
7 |-1.40 -1.40 ([1.96]1.96 762.94
8 | 0.00 -1.40 |[0.00]1.96 783.16
9 | 1.40 -1.40 (1.96]1.96 803.38

Vay tai trong tac dung I&n coc déu thoa {

* Kiém tra phan lwe diu coc véi to hgp N,

D N"=N7 +N, =5993.56 + 404.25 = 6397.81kN

> M =M +Q" xh+N" xe, =72.48+66.92x1.2 =152.784kNm

P =860.43kN <[Q,]=1110kN
P. =76294kN >0

Mxtu J My max’thu ’Qytu

> M =M"+Q xh+N"xe, =133.568+772.04x1.2 = 220.016kNm

Bang 6.8 — Phan lwe dau coc truwdong hop Mymax

Coc Xi Yi Xi2 yi2 Téng xiz Tﬁng yi2 P;
m m KN
1 |-1.40 1.40 1.96|1.96 702.86
2 | 0.00 1.40 0.00|1.96 729.06
3 | 1.40 1.40 1.96|1.96 755.25
4 |1-1.40 0.00 1.96(0.00 684.68
5 | 0.00 0.00 0.00|0.00| 11.76 11.76 |710.87
6 | 1.40 0.00 1.96(0.00 737.06
7 |-1.40 -1.40 |1.96(1.96 666.49
8 | 0.00 -1.40 |[0.00|1.96 692.68
9 | 1.40 -1.40 |1.96(1.96 718.87

VAy tai trong tac dung 18n coc déu thoa {

* Kiém tra phan lwe diu coc véi to hep Ny M .M ,Q, ...Q,

Z N® =N{ + N, =7156.45+404.25 = 7305.15kN

P = 755.25kN < [Q,]=1110kN
Py, =666.49KkN >0
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D My =M +Q) xh+N" xe, =224.392+12.79%1.2 = 239.74kNm

> ME =M +Q xh+ N" xe, =11.249 +132.23x1.2 =169.925kNm

Bang 6.9 — Phan lwe diu coc truong hop Qxmax

Coc Xi i xi? | yi? | Téng x;*| Tong y;° il

m m KN
1 |-1.40 1.40 1.96(1.96 848.39
2 0.00 1.40 0.00(1.96 868.62
3 1.40 1.40 1.96(1.96 888.85
4 |-1.40 0.00 1.96|0.00 819.85
5 | 0.00 0.00 0.00|0.00| 11.76 11.76 |840.08
6 1.40 0.00 1.96]0.00 860.31
7 |-1.40 -1.40 1.96|1.96 791.31
8 0.00 -1.40 0.00(1.96 811.54
9 1.40 -1.40 1.96(1.96 831.77

Vay tai trong tac dung 1én coc déu thoa {

* Kiém traphan lyc diu cec véi to hep Ny,M .M ,Q,.,,Q, .

Z N® =N + N, =6613.43+404.25 = 7017.68kN

P, =88385kN <[Q,]=1110kN
P, =79131kN >0

> M! =M +QF xh+N" xe, =78.214+72.12x1.2 =164.758kNm

> My =M] +Qy xh+ N xe, =131.333+78.36x1.2 = 225.365kNm

Bang 6.10 — Phan lwe dau coc truong hop Qymax

X; Yi 2 2 x 2 | 2 Pi

Coc - - X; Vi© | Tong x;° [ ToOng y; KN
1 |-1.40 1.40 1.96|1.96 772.53
2 | 0.00 1.40 0.00(1.96 799.36
3 | 1.40 1.40 1.96|1.96 826.19
4 1-1.40 0.00 1.96(0.00 752.91
5 | 0.00 0.00 0.00(0.00| 11.76 11.76 |779.74
6 | 1.40 0.00 1.96(0.00 806.57
7 |-1.40 -1.40 |1.96(1.96 733.30
8 | 0.00 -1.40 |[0.00]1.96 760.13
9 | 1.40 -1.40 |1.96(1.96 786.96

VAy tai trong tac dung I&n coc déu thoa {

P =826.19KN <[Q,]=1110kN
P, =733.30kN >0
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6.4.3.5. Kiém tra nén duwdi ddy khoi méng quy wéc Véi té hep
Nmax’ M Xtu ? M ytu’thu’Qy’(u

* Kich thwéc khdéi méng quy wéc

Theo phu luc H, muc H.2.1 TCXD 205:1998, quy dinh ranh gigi cua khdi mong quy

wéc khi coc xuyén qua 1op dat yéu tya vao 16p dat cing duoc xéc dinh nhu sau:

\

1200

3700

22600

o Vot y

3150

47

8390

Hinh 6.3 — Khéi méng quy wéc
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Quan niém coc va dat giira cac coc lam viéc dong thoi nhu mot khdi mong dong
nhat dit trén [6p dat bén dudi mii coc. Mt truyén tai cua khdi moéng quy ude duge
m& rong hon so voi dién tich day dai véi goc mo:

~13.75x3.2+26.52x5.8+29.42x13.6

— 26.46°
P 226
Chiéu dai mong quy uéc theo phuong x:
L, =L +2L, tan% =315+ 2x22.6xtan[26;146j ~8.39m

(o))

B,, =B, +2L, tan =3.15+2><22.6><tan(26'4
4

]:8.39m
4

Moment chéng uén ciia méng khdi quy woc:

w = X B, 8.39x8.39°

; 5 =98.432m°
> xB 2
W, - qu; w _8.39°x8.39 _ 98.432m°

Chiéu cao khdi mong quy udc: Hy, =Ly +L + D, =22.6+4.9=27.5m
Dién tich mong khéi quy uoc: A, =B, x L, =8.39x8.39 =70.392m’
Khéi lugng dat trong méng quy wdc:

Q, = A, D Hy, =70.392x(0.8x9.26 +1.9x10.04 + 2.2x9.8

+3.2x9.87 +5.8x9.29+13.6x9.88)
=70.392x 267.878 =18856.468kN

Khéi lugng dat bi coc, dai chiém chd:

Qu =NAD Hyy, + Wy =9x(0.35x0.35) x 267.878+10.04x1.2x 3.5x 3.5 = 442.923kN
Khéi lugng coc va dai bé tong:

Q, =nA 7, L, +W,, =9x0.35x0.35% 25x 26.3+ 25x 3.5x 3.5x1.2 =1092.394kN

Khéi lugng tong trén méng quy udc:
Qu =Qy +Q, —Q, =18856.468+1092.394 — 442.923 =19505.939%kN
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Tai trong quy vé day mong khéi quy wdc:

tt
N;E _ N i +Qqu _ 7449.73

1.15
MY 22266

+19505.939 = 25983.965kN

DMy, == =193.617kNm
115 115
Mtt

>, ;;uz—y=E:6.913kNm
115 1.15

Ung suat duéi day mong khdi quy wéc:

o = Ny  25983.965
A, 70392

tc tc tc
_ Nqu +ZMXC]U +2Myqu

= 369.132kN / m?

tc

pmax—min - Aqu - WX - Wy
N tc M tc M tc

oo Na, D ME, . 2 My _ 25983.965 193617  6.913 _ 0 1oin o2
A, W, W, 70.392  98.432  98.432
N tc M tc M tc

oo _Nu_ 2 M 2 My, 25983.965 193617 6913 367 U /
Ae W, W, 70.392  98.432 98.432

Xac dinh stc chju tai cua dat nén theo trang théi gidi han 1l (Theo QPXD 45-70):
R* = m(AB,, 7, + BU\'/p +Dc,)

V6i m=0.8 1a h¢ sé diéu kién lam viéc: o, = D, 7, = 267.878kN / m

Mili coc tai lop dat 6b cd: @ =29.42°,¢=2.6kN / m? ' =9.88kN / m°

Ta co:

0.257 V4 mcotg

A=——=1.0994,B =1+ ———=5.3977;D =
V4 T V4
Cotgp+(p—5 C0t¢)+gp—5 Cotgo+go—§

=7.7867

R® = m(AB,,7; + Bo,, + Dc,) =1x (1.0994 x 8.39x9.88 + 5.3977 x 267.878 + 7.7867 x 2.6)
= 1557.303kN / m?
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Diéu kién 6n dinh dat nén dugc théa man:

pttg =369.132kN / m? < R* =1557.303kN / m?

p:ﬁax =371.17kN / m? <1.2R" =1868.764kN / m?

Pt =367.1kN /m® >0
Tinh d6 1un méng khdi quy wéc theo phuong phap téng phan té qua cac budc sau:
Ap lyc gay ldn.

Py = P& — > yh =369.132— 267.878 = 101.254kN / m’
Chia Iop phan t6: dat nén dugc chia thanh cac 16p dong nhat voi chiéu day thoa diéu
kién:
h <(0.4+0.6)B,, = (3.5m+5.25m)
Phia dugi mdng khdi quy udc 1 16p cat dong nhét, chia thanh ting 16p 0.5m.
Xac dinh d6 1Gn cua ting 16p phan té va tinh tong do Ian.
Bang 6.11 — Két qua thi nghiém cé két
P

(KN/m2)

0 25 50 100 | 200 | 400 | 800

e 0.69| 0.677| 0.656 | 0.628 | 0.596 | 0.566 | 0.506

e-p
y = 9E-07x2- 0.0007x + 0.6896
0.8 R2=0.9958
<HH¥
0.6 - -
v 04
0.2
O T T T T 1
0 100 200 300 400 500
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Bang 6.12 — Tinh 10n tong phan té mong M1

Do Do
A Z Gyi C1i G1i G2i Lo
sau (m) | ZIB| ko RTINS PUNPEEN 2 | | e €5 Ian
(m) | (KN/m?) [ (KN/m?) | (KN/m?) | (kN/m*) (cm)
-30 0] 0.00/1.00|101.254(278.064
280.534|381.180(0.564 | 0.554 | 0.336
-31| -0.5| 0.06/0.99]/100.039(283.004
285.4741385.007 [{0.563|0.554 | 0.307
-31 -1 0.1110.98| 99.026 |287.944
290.414|388.833(0.562|0.553(0.279
-32| -1.5|0.17|0.97| 97.811 (292.884
295.354|391.647(0.561|0.553(0.252
-32 -21 0.23|10.94| 94.774 |297.824
300.294|392.638(0.561|0.554 | 0.226
-33| -2.5|0.29|0.89| 89.914 (302.764
305.2341393.122(0.560|0.554 | 0.201
-33 -31 0.3410.85| 85.863 |307.704
310.1741393.607(0.559|0.554(0.178
-34| -3.5| 0.40|0.80| 81.003 (312.644
315.114|393.231(0.558|0.554 | 0.157
-34 -4]1 0.46|0.74| 75.232 |317.584
320.054392.881(0.558|0.554(0.136
-35| -4.5| 0.51|0.70| 70.422 |(322.524
324.9941392.530(0.557|0.554(0.118
-35 -51 0.57|0.64| 64.651 |327.464
329.9341391.927(0.557|0.553 | 0.100
-36| -5.5| 0.63]|0.59| 59.335 (332.404
334.8741391.779(0.556 | 0.553 | 0.084
-36 -6| 0.69|0.54| 54.475 |337.344
339.814|392.264 (0.556 | 0.553 | 0.069
-37| -6.5| 0.74|0.50| 50.424 |(342.284
344,754 1392.748 0.555|0.554 | 0.056
-37 -71 0.80|0.45| 45.564 |347.224
349.694|393.588(0.555|0.554 | 0.044
-38| -7.5|0.86|0.42| 42.223 (352.164
354.6341395.186 |0.555|0.554 | 0.033
-38 -8| 0.92]10.38| 38.882 [357.104
359.574|397.063|0.554|0.554( 0.023
-39 -8.5|0.97|0.36| 36.097 [362.044
364.514|399.168(0.554|0.554( 0.014
-39 -9]1 1.03|0.33| 33.211 |366.984
369.4541401.450(0.554 | 0.554 | 0.006
-40( -9.5| 1.09|0.30| 30.781 [(371.924
Tong 2.62
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S =2.62cm< [Sgh] =8cm = Thoa diéu kién cho phép vé do lan.
6.4.3.6. Kiém tra diéu kién xuyén thing
V& hinh thap nén thing ty do vai goc a=45°

600
\

ffffffffffffff
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1400 1400 350 |
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>
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Hinh 6.4 — Thap xuyén thzing goc 45°
Ta thay day 16n cua thép xuyén thing 45° bao phi mot phan cua coc nén thap xuyén

thing dugc xac dinh lai nhu sau. Chon ho=1.1
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Hinh 6.5 — Thap xuyén thazing vé theo goc gidgi han
‘ \ « A i A i A hy o s
Trong truong hop nay luc chong xuyén thung duoc nhén véi mét lugng o Voi ¢ la

khoang céch tir mép cot dén mép coc.
Khi d6 luc gay xuyén thung Va luc chéng xuyén thing dugc xac dinh theo cong thic:
P, =N"=7853.98kN

h. +h,+2c h b, +b, +2c, h,
Y LELE NS (f)ho 1.
1

0.6+0.6+2x O.925j
2

=8201.32kN > P, = 7853.98kN

(055+055+2><095j «1.1x 1.1 2
0.95

=1x1.05x10° x (
O 92

Vay thoa diéu kién choc thang.
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6.4.3.7. Tinh toan cét thép cho dai coc

So d6 tinh: Xem dai 1a ban consol mot dau ngdm vao mép cot, dau con lai ty do, gia

thiét dai 1a tuyét déi ctng.

1100 |
o
s P
- 1 3 g
= =
g
600 ]
% 4 3 £ >
o
S
(
7 3 9
o
8
350 1400 1400 350
L 3500 .
1 4
Hinh 6.6 — So' dé tinh dai méng
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Tinh thép theo phuong X:
Z Pl. =PJ, + P, + B, = (920.3+892.25+ 864.26) x1.1=2944.414kNm

oM _ 2944.414 o074
7,R,bhZ ~ 0.9x14500x 2.52x1.1

E=1-\1-2a =0.077
A = 7R, _ 0077x0.9x14500x3,5x1.1
R 280000

S

=138.17cm?

Chon 20430 rai voi khoang cach a=170mm (As=141.37cm?)
Tinh thép dat theo phuong Y:
Z PlL. =Rl +Pl,+PJl;, = (881.07 +900.65 +920.23) x1.125 = 3039.695kNm

o - M - 3039.695 - 0.069
7,Rbhy  0.9x14500%x 2.8x1.1

£=1-41-2a =0.071
A = &y, R,bhy _ 0.071x0.9x14500x 3.5x1.1
R 280000

S

Chon 26¢25 rai vi khoang cach a=130 mm (As=127.63cm?).

=127.4cm?

6.4.3.8. Kiém tra coc chju tdi ngang
Ta kiém tra cho truong hop luc cét Ion nhat theo timg phuong. Do tiét dién coc hinh
widng nén chi can kiém tra voi truong hop luc cat 1on nhat.

Luc cét 16n nht tai chan dai: Qr =132.23kN.

tt
Luc cét tac dung 1 coc: Q" = % =16.53kN

Moment tai chan dai da chuyén thanh lyc doc trong cot, nén coc khdng c6 moment
tac dung. Chi c6 lyc ngang tac dung & dau coc (tuong tmg day dai).
re d* _
Moment quan tinh tiét dién ngang cua coc: | = I =1.25x107°(m*)
Mbdun dan hoi bé tong B25: E, =30x10°(MPa) =3x10" (kN / m?)
Chiéu rong quy uéc coc: be=1.5d+0.5=1.025m (d<0.8m)
Hé s6 nén K= 5000kN/m2 (trabang G.1 TCXD 205:1998) [3]

=0.672

Kb, i/ 5000x1.025

H¢ sé bién dang: «,, = =
' S oo i/Ebl 3x10" x1.25x10°°
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Chiéu dai coc trong dat tinh doi: |, =1 = a,, x| =0.672x 26.3=17.674m
Tra bang G.2 TCXD 205:1998: A, =2.441,B, =1.621C, = 1.751[3]
Xac dinh chuyén vi ngang yo Va goc xoay y,& dau coc

Chuyén Vi ngang cua tiét dién coc boi luc donvi Ho=1 gy ra:

1 1
o =7 A=

ol < E, x| 0.672°x3x10" x1.25x10°°

x2.441=2.145x10* (m/kN)

Chuyén vi ngang cua tiét dién coc boi luc don vi Mo=1 gay ra:

1 1

O, =— B =
™Ml xE x1 0 0.672°x3x10" x1.25%10°°

x1.621=9.572x10°(m/kN)

G6c xoay cua tiét dién coc bai luc don vi Ho=1 gay ra:

Sipy = Sy =9.572x10° (KN m™)

Moment udn va luc cét tai dau coc:

Q, =Q" =16.53kN; M, =M +Ql, =0

Chuyén vi ngang va goc xoay cuia coc tai cao trinh mat dat:

Yo =Q, xS,y +Myx 3, =16.53x2.145x10* =3.546x10°(m)
Wy =Qy X Oy + My X Gy =16.53x9.572x10°° =1.582x10"°(rad )

Tinh todn chuyén vi ngang V& goc xoay ciia coc & mic day dai:

HE M2
A=Y, +y l,+—>=+—2
oV T 3E 1T 2E |
L HE M
Ve e T E

Trong d6 lo 1a chiéu dai coc tir day dai dén mat dat, coc dai thap 10=0.
A=Yy, =3546x10"°(m), y =y, =1582x107(rad)
Ap lyc o,(KN /), moment usn M;(KNm), luc cat Q, trong céc tiét dién coc dugc

tinh theo cdng thic sau:

Gzzize[yoxAi—l/jo B, + !\/Io C,+ 2H° DlJ
bd Qg o= o =

H
M, :abZdEnyOAS - o, Eyly B, + M C, +—2D,

bd

Q, = ak?d Eplyo A _a§d E,ly,B, +2,,MC, + H(D,
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Trong d6: ze 1a chiéu sau tinh doi, z, = a,,z Wi «,, =0.686

A.A, A,B,B,,B,C,C,,C, D,D,,D, trabing G.3 TCXD 205:1998 [3]
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Bang 6.13 — Moment doc theo than coc:

Mz
z Z A3 B3 C3 D3 (kNm)
0.0 0.0 0.000( 0.000| 1.000( 0.000 0.000
0.1 0.1 0.000( 0.000| 1.000( 0.100 2.460
0.3 0.2 -0.001| 0.000f 1.000| 0.200 4.860
0.4 0.3 -0.004| -0.001| 1.000| 0.300 7.179
0.6 0.4 -0.011| -0.002| 1.000| 0.400 9.258
0.7 0.5 -0.021| -0.005| 0.999| 0.500| 11.237
0.9 0.6 -0.036| -0.011| 0.998| 0.600| 13.035
1.0 0.7 -0.057| -0.020|] 0.996| 0.699| 14.568
1.2 0.8 -0.085[ -0.034| 0.992 0.799| 15.904
1.3 0.9 -0.121| -0.055| 0.985| 0.897| 16.989
1.5 1.0 -0.167| -0.083| 0.975| 0.994| 17.728
1.6 1.1 -0.222| -0.122| 0.960| 1.090| 18.341
1.8 1.2 -0.287| -0.173| 0.938| 1.183| 18.758
1.9 1.3 -0.365| -0.238| 0.907| 1.273| 18.879
2.1 1.4 -0.455| -0.319| 0.866| 1.358| 18.793
2.2 1.5 -0.559( -0.420| 0.811| 1.437| 18.517
2.4 1.6 -0.676| -0.543| 0.739| 1.507| 18.116
2.5 1.7 -0.808| -0.691| 0.646| 1.566| 17.540
2.7 1.8 -0.956| -0.867| 0.530| 1.612| 16.800
2.8 1.9 -1.118| -1.074| 0.385| 1.640| 16.012
3.0 2.0 -1.295( -1.314| 0.207| 1.646| 15.099
3.3 2.2 -1.693| -1.906| -0.271| 1.575| 13.053
3.6 2.4 -2.141| -2.663| -0.941| 1.352| 10.846
3.9 2.6 -2.621| -3.600| -1.877| 0.917 8.680
4.2 2.8 -3.103| -4.718| -3.408| 0.197 6.603
4.5 3.0 -3.541| -6.000| -4.688| -0.891 4.658
4.6 3.1 -3.617| -6.709| -5.818| -1.884 3.969
4.8 3.2 -3.692| -7.418| -6.949| -2.876 3.280
4.9 3.3 -3.768| -8.126| -8.079| -3.869 2.591
5.2 3.5 -3.919| -9.544]-10.340| -5.854 1.214
6.0 4.0 -1.614|-11.730(-17.910|-15.070 0.173
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Bang 6.14 — Luc cit doc theo truc

Qz
z Z Ad B4 C4 D4 (kNm)
0.0 0.0 0.000| 0.000f 0.000| 1.000| 16.530
0.1 0.1 -0.005| 0.000f 0.000{ 1.000| 16.328
0.3 0.2 -0.020| -0.003| 0.000{ 1.000( 15.803
0.4 0.3 -0.045| -0.009| -0.001| 1.000| 14.955
0.6 0.4 -0.080| -0.021| -0.003| 1.000 13.863
0.7 0.5 -0.125| -0.042| -0.008| 0.999| 12.593
0.9 0.6 -0.180| -0.072| -0.016| 0.997| 11.144
1.0 0.7 -0.245| -0.114| -0.030| 0.994 9.596
1.2 0.8 -0.320| -0.171| -0.051| 0.989 8.013
1.3 0.9 -0.404| -0.243| -0.082| 0.980 6.403
15 1.0 -0.499| -0.333| -0.125| 0.967 4.765
1.6 1.1 -0.603| -0.443| -0.183| 0.946 3.167
1.8 1.2 -0.714| -0.575| -0.259| 0.917 1.745
1.9 1.3 -0.838| -0.730| -0.356| 0.876 0.215
2.1 1.4 -0.976| -0.91| -0.479| 0.821| -1.441
2.2 1.5 -1.105| -1.116| -0.630| 0.747| -2.351
2.4 1.6 -1.248| -1.350| -0.815| 0.652| -3.422
2.5 1.7 -1.396| -1.643| -1.036| 0.529| -3.577
2.7 1.8 -1.547| -1.906| -1.299| 0.374| -5.187
2.8 1.9 -1.699| -2.227| -1.608| 0.181| -5.910
3.0 2.0 -1.848| -2.578| -1.966| -0.057| -6.452
3.3 2.2 -2.125| -3.36| -2.849| -0.692| -7.172
3.6 2.4 -2.339| -4.228| -3.973| -1.592| -7.425
3.9 2.6 -2.437| -5.140| -5.355| -2.821| -7.254
4.2 2.8 -2.346| -6.023| -6.990| -4.445| -6.759
4.3 2.9 -2.158| -6.394| -7.915| -5.483| -6.384
4.5 3.0 -1.969| -6.765| -8.840| -6.520| -5.953
4.6 3.1 -1.360| -6.770| -9.810| -7.982| -5.422
5.1 3.4 0.465| -6.784(-12.720|-12.368| -3.829
5.2 3.5 1.074| -6.789|-13.690|-13.830| -3.298
6.0 4.0 9.244| -0.358|-15.610|-23.140 0.271
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Bang 6.15 — Bang gia tri ap luc ngang

o,
z Z, Al B1 c1 D1 (kNm)
0.0 0.0 1.000] 0.000] 0.000] 0.000] 0.000
0.1 0.1 1.000{ 0.100] 0.005] 0.000] 2.463
0.3 0.2 1.000] 0.200] 0.020] 0.001] 4578
0.4 0.3 1.000] 0.300] 0.045] 0.004] 6.352
0.6 0.4 1.000] 0.400] 0.080] 0.011] 7.799
0.7 05 1.000] 0500 0.125] 0.021] 8.926
0.9 0.6 0.999] 0.600] 0.180] 0.036] 9.742
1.0 0.7 0.999] 0.700] 0.245] 0.057| 10.298
1.2 0.8 0.997] 0.799] 0.320] 0.085| 10.582
1.3 0.9 0.995| 0.899] 0.405] 0.121] 10.631
1.5 1.0 0.992| 0.997| 0.499] 0.167| 10.513
1.6 1.1 0.978] 1.095] 0.604] 0.222] 9.924
1.8 1.2 0979 1.192] 0.718] 0.288] 9.674
1.9 1.3 0969 1.287| 0.841] 0.365| 9.056
2.1 1.4 0.955| 1.397| 0.974] 0.456] 7.914
2.2 1.5 0.937| 1.468] 1.115] 0560| 7.587
2.4 1.6 0.913| 1.553] 1.264] 0678 6.737
25 1.7 0882 1.633] 1.421] 0.812] 5.846
2.7 1.8 0.843] 1.706] 1.548] 0.961| 4.934
2.8 1.9 0795 1.770] 1.752] 1.126] 4.059
3.0 2.0 0.735| 1.823] 1.924] 1.308] 3.182
3.3 2.2 0575| 1.887| 2272 1.72] 1.539
3.6 2.4 0.347| 1.874| 2.609] 2.195| 0.103
3.9 2.6 0.033] 1.755] 2.907| 2.724| -1.150
4.2 28 | -0.385] 1.490| 3.128] 3.288] -2.060
4.3 29 | -0657| 1.265| 3.177| 3.573| -2.587
45 30 | -0.928] 1.037] 3.225] 3.858] -2.909
5.2 35 | -2.928] -1.272| 2.463] 4.980] -4.100
6.0 40 | -5.854| -5.941] -0.927] 4.548] -5.021
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20.0

-7.0

Hinh 6.7 — Biéu dé moment doc theo than coc:
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-10.0 20.0

-7.0

Hinh 6.8 — Biéu dé luc cdit doc theo coc:
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12

Hinh 6.9 — Biéu dé ap luc ngang:
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Kiém tra 6n dinh nén dat quanh coc:
4 .
o, <[o,]|=mn,——(o,tge, +£c,)
oS,

Tai do sdu z= 1.3m so Voi day dai hay Sm (6 I6p dat thir 3) o, =10.631kN / m?*;
o, =34.662kN /m*. L6p 3 ¢6 ¢1=2.56kN/m2, ¢ =14°

O-z < [Gz] = 771772

4 (otge, +&c,) =1x0.7 x 4 5 x (34.662 xtg (14°) + 0.3x 2.56)
COS @, cos(14")
=27.155kN /m’ > &

Zmax

Vay thoa diéu kién 6n dinh nén dat quanh coc

Chuong 6: Thiét K& Méng Khung Truc 2 Trang 134



Bao céo Thiét ké cong trinh SVTH : Nguyén Dinh Huy Hoang

6.4.4. Thiét ké mong M2 (Tai cét C7 va C10 khung truc 2)
Khoang céch gitra 2 cot C7 va C10 L=1.65m nén thiét ké mong d6i M2
6.4.4.1. Tim tdm do cho moéng M2
Goi a la khoang céch tur tim cot C7 dén tam ao.
Goi b 1a khoang cach tir tim cot C10 dén tdm 4o
L=a+b
N, xa=Ng,xb
o LxN&, _ 165x178455
Ng7 + NCt:tlo 4858.34 +1784.55
b=L-a=1.65-0.44=1.21m
N N, Nt o

t t t
M ¢y (N M c1o

tt ‘ tt tt
Q¢ Q' ‘ Q¢

440 | 1210

1 1650

Hinh 6.10 — So' d6 xdc dinh tam do méng M2
6.4.4.2. Tai trong tac dung
To6 hop noi luc tai diém A tai cao trinh -2.5m so voi mit dat tu nhién cao trinh -0.5m
nhu sau:
* To hep Nmax’Mxtu’Mytu Qu ’Qytu
N,ti = Ng + Ng =1784.55+4858.34 = 6642.89(KN)
Mi=MZ+M&, —N&xa+N&, xb=
36.419 —2.423 -4858.34x0.44 +1784.55%x1.21 = 55.63(KN.m)
Q™ = Q¥ + Q¥ =35.31-2.78 =32.53(KN)
QY = QY +QY, =-65.19+0.58 = —64.61(KN)
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Bang 6.16 — Bang to hep ndi tai tam 40

Vi tri ct T6 hop N Qx Qy My Mx
Niax: M, My, Qy, Q, | -6642.89| 32.53 | -64.61 | -55.75 | 55.63
N, Mymao My,Qy, Q, | -5000.22 | 62.41 | -62.19 | -59.77 | 90.06
C7vaC10 | N, M,, Myax,Qu, Qy | -5775.42| 32.21 |-113.70|-155.84| -67.80
N, My, My,Q,, Qymax | -5775.42| 32.21 |-113.70|-155.84| -67.80
N, My, My,Qumax, Qy | -6011.26 | 102.57 | -77.28 | -74.86 | 288.43

6.4.4.3. Xdc dinh sé lwong coc trong dai

tt
n =N 5 004289 5 778
Qe 1110

Vay chon n.=8 coc

6.4.4.4. Bé tri coc trong dai
- Chon khoang cach gitra 2 tdm coc la4d=1.4m
- Khoang céch gitra cAc mep coc tdi mép ngoai cua dai chon la d/2=0.175m
- Mat bang bé tri coc nhu hinh:

by

350
1
J .
7
l

350

700
LN
_q

5

2100

700
500
.

‘ |
L] ] ks L]
< 3
7
T
L]

|
|
|3
|

350

P I
| HN

4444444

350 1400 700 700 1400 350

4900

Hinh 6.11 — Mgt bang bé tri coc méng M2
6.4.4.5. Kiém tra coc lam viéc theo nhém
Muc 3.9.9 TCXD 205:1998 ¢6 quy dinh r@, do su tuong tac gitra cac coc trong nhdm

nén d6 1Un cua nhom ciing nhu sic chiu tai cta coc trong nhdm sé khac véi coc don.
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Do vay can phai chu y dén hiéu tng nhom cuaa coc, khi coc lam viéc trong mot nhdm
do tac dung anh hudng 1an nhau 1am cho kha ning chiu tai cua coc giam. [3]
Hé s6 nhom xéac dinh theo cong thixc Conwverse — Labarre

n =1-arctg (%){(”1 —1n, +(n, —l)nl}

90xn, xn,

1 arctg 0.35j (2-1)x4+(A4-x2]_ a0
1.4 90x 4x 2

Trong d6: ni: s6 hang coc trong nhém coc n, = 2
nz: s coc trong mot hang n, = 4
s: khoang cach 2 coc tinh tir tam, thién vé an toan lay s =4d =1400mm
Strc chiu tai caa nhom coc:
Q. =17%N, xQ,, = 0.805x8x1110 = 7148.4kN > N = 6642.89kN
Vay thoa diéu kién suc chiu tai caa nhém coc.
6.4.4.6. Kiém tra luc tac dung 1én coc

Prex <[Q]
P. >0

Diéu kién kiém tra: {
Chiéu cao dai duoc gia thiét ban dau hs=1.2m

Trong luong tinh toén cua dai:

N, =nxp,xF,xh, =1.1x25x4.9x2.1x1.2 = 339.57kN

Chuyén céc ngoai lyc tac dung V@& day dai tai trong tim nhém coc (trudng hop nay
trung Voi trong tam dai)

* Kiém traphan lye diu coc véi to hep N .M ,\M,Q,,Q,

D N"=N7 +N, =6642.89+339.57 = 6982.46kN

> ME =M +Q" xh+N"xe, =55.63+64.61x1.2 =133.164kNm

ZM;‘ = M;t +Q xh+N" xe =55.753+32.53x1.2 =94.789kNm
Trong d6: ey, ex la do 1éch tam cua luc N so voi trong tdm nhdm coc theo phuong

X,Y.
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Tai trong tac duc lén coc:

ot 2N +ZM;‘xxi +Z|\/|3xyi
| n inz ZYiZ

Trong do:
- n: sb luong coc.
- Xi; yi: khoang céch tirtim coc thir I dén tryc di qua trong tdm cac coc tai mat phang
day dai.
- M!: tong moment tinh toan day dai quay quanh truc X tai trong tdm nhém coc.
- M;t : tong moment tinh toan day dai quay quanh truc y tai trong tdm nhém coc

Bang 6.17 — Phan lwe dau coc truong hop Nmax

Coc Xi i x> | yi¥ | Téng x;*| Téng y;° P;

m m kN
1 |-2.10( 0.70 |4.41|0.49 886.43
2 [-0.70| 0.70 [0.49|0.49 893.20
3 0.70 | 0.70 |0.49|0.49 899.97
4 2.10 | 0.70 |4.41|0.49 906.74
5 1-2.10] -0.70 [4.41 (0.49 19.60 3.92 838.87
6 |-0.70] -0.70 [0.49 10.49 845.64
7 0.70 | -0.70 | 0.49 |0.49 852.41
8 2.10 | -0.70 | 4.41 |0.49 859.18

. . . ) P =906.74kN < [Qa] =1110kN
Vay tai trong tac dung 1én coc déu thoa
P., =838.87kN >0
* Kiém traphan lge diu coc véi to hep Ny, M, ..M . ,Q,.Q,,
Z N®=Ng + N, =5000.22 + 339.57 = 5339.79kN
D> My =M +Qj xh+N"xe, =90.06+62.19x1.2 =164.685kNm

> My =M] +Qy xh+ N xe, =59.774+62.41x1.2 =134.666kNm
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Bang 6.18 — Phan luc dau coc trwong hop Mymax

X; Yi 2 2 Z 2 | -z 2 Pi

Coc - - X; y;° | Tong x;° | Tong y; N
1 [-2.10 0.70 4.41(0.49 682.45
2 |-0.70 0.70 0.49(0.49 692.07
3 | 0.70 0.70 0.49(0.49 701.69
4 | 2.10 0.70 4.4110.49 711.31
5 [-2.10| -0.70 [4.41]0.49 19.60 3.92 623.64
6 [-0.70| -0.70 [0.49|0.49 633.26
7 | 0.70 -0.70 (0.4910.49 642.88
8 | 2.10 -0.70 (4.4110.49 652.49

Vay tai trong tac dung 1én coc déu thoa {

* Kiém tra phan lwe diu coc véi to hop N,

z N®=Ng + N, =5775.42 +339.57 = 6114.99kN

D> My =M +Q) xh+N"xe, =67.8+113.7x1.2 = 204.236kNm

P = 7L131KN <[Q,]=1110kN
P, =62364kN >0

Iletu ’ My max’thu ’Qytu

S M =M! +Q xh+ N" xe, =155.84+32.21x1.2 =194.492kNm

Bang 6.19 — Phan lwe dau coc truong hop Mymax

Xj Yi 2 2 2 2 | ez 2 P;

Coc - - X; yi“ | Tong x;” | TOng y; KN
1 [-1.40 1.40 1.96(1.96 765.53
2 | 0.00 1.40 0.00|1.96 788.69
3 | 1.40 1.40 1.96(1.96 811.84
4 1-1.40 0.00 1.96|0.00 741.22
5 | 0.00 0.00 0.00(0.00| 11.76 11.76 |764.37
6 | 1.40 0.00 1.96(0.00 787.53
7 |-1.40 -1.40 ([1.96]1.96 716.91
8 | 0.00 -1.40 |[0.00]1.96 740.06
9 | 1.40 -1.40 |[1.96]1.96 763.21

Vay tai trong tac dung I&n coc déu thoa {

* Kiém traphan lwe diu coc véi t6 hep Ny,M .M, Q... Q,

D N =Ng +N, =6011.26+339.59 = 6350.83kN

P... =81184KkN <[Q,]=1110kN
P. =716.91kN >0

> M =M +Q" xh+ N" xe, =288.43+77.28x1.2 = 381.169kNm
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> ME=M"+Q" xh+ N" xe, =74.857+102.57 x1.2 =197.941kNm

Bang 6.20 — Phan lwe dau coc truong hop Qumax

X; Yi 2 2 2 2 | 2 Pi

Coc - - X; Vi© | Tong x;° [ ToOng y; KN
1 |-1.40 1.40 1.96|1.96 815.67
2 | 0.00 1.40 0.00(1.96 839.23
3 | 1.40 1.40 1.96|1.96 862.80
4 |[-1.40 0.00 1.96|0.00 770.29
5 | 0.00 0.00 0.00(0.00| 11.76 11.76 |793.85
6 | 1.40 0.00 1.96(0.00 817.42
7 |-1.40 -1.40 |1.96(1.96 72491
8 | 0.00 -1.40 |[0.00]1.96 748.48
9 | 1.40 -1.40 |1.96(1.96 772.04

VAy tai trong tac dung 18n coc déu thoa {

P =862.8kN <[Q,]=1110kN
P, = 72491KN >0
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6.4.4.7. Kiém tra nén duwdi ddy khoi méng quy wéc Véi té hep

Nmax’ Mxtu’Mytu’thu’Qy’(u

* Kich thwéc khdéi moéng quy wéc

Theo phu luc H, muc H.2.1 TCXD 205:1998, quy dinh ranh gigi cua khdi mong quy

wéc khi coc xuyén qua 1op dat yéu tya vao 16p dat cing duoc xéc dinh nhu sau:

1200

3700

22600

N

4550

9790

Hinh 6.12 — Khéi méng quy wéc

Quan niém coc va dat giira cac coc lam viéc dong thoi nhu mot khdi mong dong

nhat dit trén [6p dat bén dudi mii coc. Mat truyén tai cua khdi mong quy ude dugc

mao rong hon so voi dién tich day dai véi goc mo:

_13.75x3.2+26.52x5.8+29.42x13.6

= 26.46°

Py

22.6
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Chiéu dai mong quy udc theo phuong x:

L =L +2L, tan P — 4554+ 2x22.6xtan| 2220 | g 79m
W 4 4
B,, =B, +2L, tan & =175 2x 226 tan(26'46j —6.99m
4 4
Moment chdng uén cua mong khdi quy udc:
L xB? 2
W quz o _979x699 o oo
12 xB 2
W, = quz w 9797 X699 414 gsgm?

Chiéu cao khdi mong quy wéc: Hy, =Ly +L +D; =22.6+7.4=30m
Di¢n tich méng khéi quy woc: A, =B, x L, =6.99x9.79 =68.432m’
Khéi lugng dat trong méng quy wdc:

Q, = A, D H,, =68.432x(0.8x9.26+1.9x10.04 +2.2x9.8

+3.2x9.87 +5.8x9.29+13.6x9.88)
=68.432x267.878 =18331.427kN

Khéi lugng dit bi coc, dai chiém chd:

Qe =NA, Z H.7, + WV, =8x(0.35%x0.35) x 267.878+10.04 x1.2x 2.1x 4.9 = 386.494kN
Khéi lugng coc va dai bé tong:

Q. =NA 7y L. +Wy,; =8x0.35x0.35% 25 26.3+25x2.1x 4.9x1.2 = 953.05kN

Khéi luong tong trén méng quy udc:

Qu =Qy +Q, —Q, =18331.427 +953.05—386.494 =18897.983kN

Tai trong quy vé day mong khdi quy udc:

¢ NI 6642.89
= ﬁ +Qq =

Sme M 5563

+18897.983 = 24674.409kN

©, = =229 48 374kNm
“7115 115

« Mj 55753
Z Mo = =
115 115

=48.481kNm
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Ung suat dudi day mong khéi quy woc:

¢ Ng  24674.409
® A, 68432

— thl(i' +ZM:((;U +ZM;’ZU
W, W

= 360.568kN / m?

p:r(iax—min -
A\]u X y
NtC M tc M tc
oo 2 Nu D ME, N 2 Ml _ 24674.409 L 48374 48481 . o
A, W, W, 68.432  79.723 111.658
NIC M tc M tc
oo Na 2 Mg 2 My, 24674400 48374 48481 .o\
Ae W, W, 68.432  79.723 111.658

Xac dinh suc chiu tai ciia dat nén theo trang thai gidi han Il (Theo QPXD 45-70):
R* =m(AB,y, +Bo,, + Dc,)

VGi m=0.8 12 hé s diéu kién 1am viéc
o, =D, y, = 267.878kN / m’

Mili coc tai [op dat 6b c6: @ =29.42°,c=2.6kN /m? »'=9.88kN / m*

Ta co:

mcote

A= 927 _10994B=1+— T  _53977:D= =7.7867

Cot(p+(p—z Cot(o+(p—z Cot(p+(p—E
2 2 2

R® =m(AB,7, +Bo,, + Dc,) = 1x (1.0994x 6.99 x 9.8+ 5.3977 x 267.878+ 7.7867 x 2.6)
=1542.096kN / m*
Diéu kién 6n dinh dat nén dugc thoa man:

pE = 360.568KkN / m? < R® =1542.096kN / m?

P =361.600kN / m? <1.2R® =1850.516kN / m?

pe. =359.527kN /m’ >0
Tinh d6 1Gn méng khdi quy udc theo phuong phap tong phan td qua cac budc sau:
Ap luc gay ldn.

Dy = pS — " 7/h =360.568— 267.878 = 92.69kN / m’

Chia Ip phan té: dat nén dugc chia thanh cac 16p dong nhat vaoi chiéu day thoa diéu

kién:
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h <(0.4+0.6)B,, = (2.94m +4.41m)

Phia duéi méng khdi quy udc 12 16p cat ddng nhat, chia thanh ting 16p 0.5m.

Xac dinh d6 1un cua ting 16p phan t va tinh tong do 1an.

Bang 6.21 — Két qua thi nghiém co két

P
0 25 50 100 200 | 400 800
(KN/m2)
e 0.69(0.677| 0.656|0.628| 0.596| 0.566 | 0.506
e-p
08
06 T . s
v 04
y = 9E-07x2- 0.0007x + 0.6896
0'(2) RZ=0.9958
0 100 200 300 400 500
P
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Bang 6.22 — Tinh 1Gn téng phan té

Do Do
sau ri 1ziB| | Ko Oz , o1 , 1 , oz L | eni | e lan
(m) (m) (KN/m?) | (kN/m?) | (kN/m?) | (kN/m?) (cm)

-30| 0.0/ 0.00[1.00| 92.690 |278.064
280.534|372.737|0.56|0.55| 0.33
-30.5|-0.5| 0.07/0.99]| 91.717 |283.004
285.474|376.7040.560.55| 0.30
-31[-1.0| 0.14/0.98| 90.744 |287.944
290.414[380.740[0.56 |0.55| 0.28
-31.5|-1.5| 0.20/0.97| 89.909 |292.884
295.354[383.287[0.56 |0.55| 0.25
-32|-2.0| 0.27/0.93| 85.956 |297.824
300.294 [384.273[0.56 |0.55| 0.23
-32.5(-2.5| 0.34/0.88] 82.002 |302.764
305.234|385.146 [0.56|0.55| 0.20
-33[-3.0] 0.41[0.84| 77.822 |307.704
310.174|385.223|0.56|0.55| 0.18
-33.5/-3.5| 0.48|0.78| 72.276 |312.644
315.114385.014[0.56 |0.55| 0.16
-34|-4.0| 0.54/0.73| 67.523 |317.584
320.054 |384.853|0.56 |0.55| 0.14
-345|-45| 0.61]/0.67| 62.075 |322.524
324.994|384.636|0.56 |0.55| 0.12
-35(-5.0| 0.68|0.62| 57.209 |327.464
329.934(384.710(0.56 |0.55| 0.10
-35.5/-5.5| 0.75/0.56| 52.343 |332.404
334.874|384.922/0.56|0.55| 0.08
-36[-6.0] 0.82|0.52| 47.754 |337.344
339.814|385.622|0.56|0.55| 0.07
-36.5-6.5| 0.89/0.47| 43.861 |342.284
344.754|386.947[0.56 |0.55| 0.06
-37|-7.0] 0.95/0.44| 40.525 |347.224
349.694 |388.453|0.55[0.55| 0.04
-37.5|-7.5| 1.02/0.40| 36.994 |352.164
354.634[390.315[0.55|0.55| 0.03
-38|-8.0| 1.09/0.37| 34.368 |357.104
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Do Do
SéJ.J Z p— Ko O'zi2 0'1i2 0'1i2 0'2i2 en | ey mh
(m) (m) (KN/m?) [ (KN/m?) | (kN/m?) | (kN/m?) (cm)

-38|-8.0| 1.09/0.37| 34.368 |357.104
359.574|392.629|0.55|0.55| 0.02

-38.5|-8.5| 1.16]/0.34| 31.743 |362.044
364.514[395.026 [0.55[0.55| 0.02

-39(-9.0| 1.23|0.32| 29.282 |366.984
369.454|397.776|0.55|0.55| 0.01

-39.5|-9.5| 1.29]/0.30| 27.361 |371.924
Tong 2.62

S =2.62cm< [Sgh] =8cm = Thoa diéu kién cho phép vé do lan.

6.4.4.8. Kiém tra diéu kién xuyén thing

* Kiém traxuyén thimg méng M2 theo phwong canh ngin

Luc nén gay xuyén thing: P, = N" =6642.89kN

500

N\

AN \

I
I I
I I

41_[\,_@

J_I\,J;

Hinh 6.13 — Thap xuyén thzing

Kiém tra xuyén thing cho dai coc voi ¢6 md lén hon 459 cho dai méng M2 theo

phuong canh ngan

Trong do:

h

0
th SaxRthUmX_

- a=1:1ahe sé ddi voi bé tdng nang.

- R, =1.05%10°kN / m*: cudng do chiu kéo ctia bé téng.

Cc
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- h,=1.2-0.15=1.05m: chiéu cao lam viéc cua dai mong.

U - 2.1+4.9

m

=3.65m

Py khong duoc lay 16n hon Gng voi ¢=0.4xho=0.4x1.05=0.42m (¢ duoc tinh tir mép
coc dén mép cot)

P, =6642.89<a xR, xU, x N _ 1x1.05x10° x 3.65x é% =9581.25kN

C
= Pai mong M2 theo phuong canh ngan khong bi pha hoai do xuyén thing
* Kiém traxuyén thiing méng M2 theo phwong canh dai

550 350
ot ot
e AN / \
/ ~ /
/ % \
- \
- \
— 7 — — 1 \F ]
[ [ [ [ [ [ \ [
| | | | | | | |
| | | | | | | |
#175L 350 L 1050 L 350 L 1050 L 350 L 1050 L 350 175L
i i 1 1 1 i i i

Hinh 6.14 — Thap xuyén thzing
Luc nén gay xuyén thung: P, = N" =6642.89kN
Kiém tra xuyén thing cho dai coc voi c6 md 16n hon 45° cho dai méng M2 theo

phuong canh ngan
h

P, <axR, xU_x-—2
C

Trong do:
- a=1:1ahe sé ddi voi bé tdng nang.
- R, =1.05x%10°kN / m*: cudng do chiu kéo ctia bé téng.
- h; =1.2-0.15=1.05m: chiéu cao lam viéc ctia dai mong.

_035+21+05+2.1

- U,
2

=2.675m
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P« khong duoc 14y 16n hon tng v6i c=0.4xho=0.4x1.05=0.42m (c duoc tinh tir mép

coc dén mép cot)

P, =6642.89<axR,xU, x Ny =1x1.05x10°x 2.675x

Cc

1.05

—— =7021.875kN
0.42

= Pai mong M2 theo phuong canh ngan khdng bi pha hoai do xuyén thing

6.4.4.9. Tinh todn cét thép cho dai coc

* Tinh n§i lwe theo phwong canh dai

Xem dai 1a mot dam don 14t nguoc tua trén 2 goi 1a cot, dam co6 2 dau thira, luc tac

dung I1&n dim don nay 1a cac phan luc dau coc. Cac gid tri ndi luc duogc xac dinh bing

SAP2000.

=

2 mn 1w mn mn
I L] ko L I

g 1 B %7—* 3 47 4

f s ws 7 5
] A A N

5 CI C|J C|J CIT |
350 1400 700 700 1400 350

4900

1725, 38,

1738. 84;

1752, 3?;

1765753,

24158, 42

J3la. 18

1571.68
N

Hinh 6.15 — So d6 tinh va ngi lwe dai méng M2 theo phwong canh dai
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* Tinh cot thép theo phuwong canh dai
M 3316.1

a. = =
"y Rbh  0.9x14500x 2.1x1.05°

E=1-1-2a =0.117
A = 7R, _ 0.117x09x14500x2.1x1.05
R 280000

S

=119.771cm?

Chon 17430 rai voi khoang cach a=130mm (A=120.166cm?)
* Tinh ndi lwe theo phwong canh ngin
Xem céanh dai moéng dwoc ngdm Vao céc tiétdién di qua chan cot va bi udn bai phan

luc dau coc nam ngoadi mat phang ngdm qua chan cot.

444444

350
il
N

‘ ] ] 700 [ ]
- I - L .
SN 2 3 2 4y
2 I 2 -—
g || 5 % 7 8
[ ] 2010 [ 1650 | | 12400 | |
3 - . - L

350 1400 260 1400 510 890 350

4900

Hinh 6.16 — So' do tinh dai méng M2 theo phwong canh ngan
> Pl =P), +PJ, + PJ, + P, =(886.43+893.2+899.97 + 906.74) x 0.525 = 1882.83kNm
Tinh thép dat theo phuong Y:
M 1882.83

a, = = ~=0.0267
7,R,bhZ  0.9x14500x 4.9x1.05

&=1-41-2a =0.027

_ &rRibhy _ 0.027x0.9x14500x4.9x1.05 _ ., o
R 280000

S

Chon 33¢16 rai voi khoang cach a=150 mm (As=66.35cm?).
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6.4.4.10. Kiém tra coc chiu tdi ngang
Ta kiém tra cho truong hop luc cét Ion nhat theo timg phuong. Do tiét dién coc hinh
wibng nén chi can kiém tra voi truong hop luc cat 1on nhat.

Luc cit 6n nht tai chan dai: QY =113.7kN.

tt
Luc cat tac dung 1 coc: Q" = % =14.21kN

Moment tai chan dai da chuyén thanh lyc doc trong cot, nén coc khdng c6 moment

tac dung. Chi c6 luc ngang tac dung ¢ dau coc (tuong tmg day dai).

4
Moment quan tinh tiét dién ngang cua coc: | = 2—2 =1.25x107%(m*)
Modun dan hdi bé tong B25: E, =30x10°(MPa) = 3x10" (kN / m?)
Chiéu rong quy uéc coc: be=1.5d+0.5=1.025m (d<0.8m)

Hé sé nén K= 5000kN/m? trabang G.1 TCXD 205:1998 [3]

=0.672

Kb, i/ 50001.025
E,l  \3x10"x1.25x10°

H¢ s6 bién dang: e« :i/
Chidu dai coc trong dét tinh déi: |, =1, = &, x| = 0.672x 26,3 =17.674m
Tra bang G.2 TCXD 205:1998: A, =2.441,B,=1.621,C, =1.751 [3]
Xac dinh chuyén vi ngang Yo VA goc xoay ,& dau coc

Chuyén Vi ngang cua tiét dién coc boi luc don vi Ho=1 gay ra:

1 1
O == A=

ak‘:’d xE, x1 0.672°x3x10" x1.25x10°°

x2.441=2.145x10"* (m/kN)

Chuyén vi ngang cua tiét dién coc bai luc donvi Mo=1 gay ra:

1 1

———B, = 5 - —x1.621=9.572x107°(m/kN)
oy X E, x| 0.672°x3x10" x1.25x10

O =

G6c xoay cua tiét dién coc bai luc don vi Ho=1 gay ra:

Sy = Oy =9.572x10°(KN*.m™)

Moment ubn va luc cit tai dau coc:

Q, =Q" =14.21kN; M, =M +Ql, =0

Chuyén vi ngang va goc xoay cua coc tai cao trinh mat dat:

Yo =Qy XSy + My xS, =14.21x2.145x10™* =3.05x107°(m)
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Wo =Q xSy + M xSy, =14.21x9.572x10™° =1.36x107°(rad )

Tinh toan chuyén vi ngang V& gdc xoay cua coc & muc day dai:

HIE  MI2
A=y, +yl, +—2+—L
Jo Vo T 3E 1T 2E I
_, L HE My
V=V 2E,1 E,l

Trong d6 lo la chiéu dai coc tir day dai dén mat dat, coc dai thap 10=0.
A=Yy,=3.05x10°(m), y =y, =1.36x10"(rad)

Ap luc o, (KN /m?), moment uén Mz(kNm), luc cat Q. trong céc tiét dién coc dugc

tinh theo céng thuac sau:

H
O'Z:—K z{yoxAi—l//O B, + !VIO C +—2 DlJ
Qg bd Qg Byl Qg By

H
M, :absznyoAB — o, Eply B, + M C, +—2D,

bd

Q, = E,ly A, —a’E ly,B, + 2, yMC, + H,D,
Trong d6: z | chiéu sau tinh d6i, Z, = 4z Wi «,, =0.686

A.A,A,B,B,,B,.C,C,,C, D, D, D, trabing G.3 TCXD 205: 1998 [3]
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Bang 6.23 — Moment doc theo than coc:

Mz

y4 Z A3 B3 C3 D3 (kNm)

0.0 0.0 0.000{ 0.000| 1.000{ 0.000 0.000
0.1 0.1 0.000{ 0.000| 1.000( 0.100 2.115
0.3 0.2 -0.001| 0.000| 1.000{ 0.200 4,178
0.4 0.3 -0.004| -0.001| 1.000{ 0.300 6.171
0.6 0.4 -0.011| -0.002| 1.000{ 0.400 7.959
0.7 0.5 -0.021| -0.005| 0.999( 0.500 9.660
0.9 0.6 -0.036| -0.011| 0.998( 0.600| 11.205
1.0 0.7 -0.057| -0.020| 0.996( 0.699| 12.522
1.2 0.8 -0.085| -0.034| 0.992( 0.799| 13.671
1.3 0.9 -0.121| -0.055| 0.985( 0.897| 14.603
1.5 1.0 -0.167| -0.083| 0.975( 0.994| 15.238
1.6 1.1 -0.222| -0.122| 0.960( 1.090| 15.764
1.8 1.2 -0.287| -0.173| 0.938( 1.183| 16.121
1.9 1.3 -0.365| -0.238| 0.907( 1.273| 16.223
2.1 14 -0.455| -0.319| 0.866( 1.358| 16.148
2.2 15 -0.559| -0.420| 0.811( 1.437| 15.908
2.4 1.6 -0.676| -0.543| 0.739( 1.507| 15.561
2.5 1.7 -0.808| -0.691| 0.646( 1.566| 15.063
2.7 1.8 -0.956| -0.867| 0.530( 1.612| 14.424
2.8 1.9 -1.118| -1.074| 0.385( 1.640| 13.743
3.0 2.0 -1.295| -1.314| 0.207( 1.646| 12.953
3.3 2.2 -1.693| -1.906| -0.271( 1.575| 11.184
3.6 2.4 -2.141| -2.663| -0.941| 1.352 9.273
3.9 2.6 -2.621| -3.600| -1.877( 0.917 7.395
4.2 2.8 -3.103| -4.718| -3.408( 0.197 5.5901
4.5 3.0 -3.541| -6.000| -4.688( -0.891 3.899
4.6 3.1 -3.617| -6.709| -5.818( -1.884 3.297
4.8 3.2 -3.692| -7.418| -6.949| -2.876 2.695
49 3.3 -3.768| -8.126| -8.079| -3.869 2.092
5.2 3.5 -3.919| -9.544|-10.340( -5.854 0.888
6.0 4.0 -1.614|-11.730|-17.910(-15.070 -0.020
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Bang 6.24 — Luc cit doc theo truc

Qz

z Z Ad B4 C4 D4 (kNm)

0.0 0.0 0.000| 0.000( 0.000f 1.000f 14.210
0.1 0.1 -0.005| 0.000f 0.000f 1.000| 14.036
0.3 0.2 -0.020| -0.003| 0.000f 1.000] 13.585
0.4 0.3 -0.045| -0.009| -0.001| 1.000| 12.855
0.6 0.4 -0.080| -0.021| -0.003| 1.000| 11.917
0.7 0.5 -0.125| -0.042| -0.008| 0.999 10.824
0.9 0.6 -0.180( -0.072| -0.016| 0.997 9.578
1.0 0.7 -0.245| -0.114| -0.030| 0.994 8.247
1.2 0.8 -0.320| -0.171| -0.051| 0.989 6.885
1.3 0.9 -0.404| -0.243| -0.082| 0.980 5.500
1.5 1.0 -0.499| -0.333| -0.125| 0.967 4.091
1.6 1.1 -0.603| -0.443| -0.183| 0.946 2.716
1.8 1.2 -0.714| -0.575| -0.259| 0.917 1.491
1.9 1.3 -0.838| -0.730| -0.356| 0.876 0.175
2.1 1.4 -0.976| -0.91| -0.479| 0.821 -1.251
2.2 1.5 -1.105| -1.116| -0.630| 0.747 -2.036
2.4 1.6 -1.248| -1.350| -0.815| 0.652 -2.960
2.5 1.7 -1.396| -1.643| -1.036| 0.529 -3.097
2.7 1.8 -1.547| -1.906( -1.299| 0.374 -4.483
2.8 1.9 -1.699| -2.227| -1.608| 0.181 -5.109
3.0 2.0 -1.848| -2.578| -1.966| -0.057 -5.578
3.3 2.2 -2.125| -3.36| -2.849| -0.692 -6.206
3.6 2.4 -2.339| -4.228| -3.973| -1.592 -6.432
3.9 2.6 -2.437| -5.140| -5.355| -2.821 -6.293
4.2 2.8 -2.346| -6.023| -6.990| -4.445 -5.876
4.3 2.9 -2.158| -6.394| -7.915| -5.483 -5.556
4.5 3.0 -1.969| -6.765| -8.840| -6.520 -5.187
4.6 3.1 -1.360( -6.770| -9.810| -7.982 -4.728
5.1 3.4 0.465| -6.784|-12.720(-12.368 -3.350
5.2 3.5 1.074| -6.789|-13.690|-13.830 -2.891
6.0 4.0 9.244| -0.358(-15.610(-23.140 0.273

Chuong 6: Thiét K& Méng Khung Truc 2

Trang 153




Bao céo Thiét ké cong trinh

SVTH : Nguyén Pinh Huy Hoang

Bang 6.25 — Bang gia tri ap luc ngang

O,
y4 Z Al Bl C1l D1 (kNm)
0.0 0.0 1.000f 0.000f 0.000| 0.000 0.000
0.1 0.1 1.000|] 0.100| 0.005| 0.000 2.119
0.3 0.2 1.000f 0.200f 0.020f 0.001 3.938
0.4 0.3 1.000] 0.300| 0.045| 0.004 5.464
0.6 0.4 1.000f 0.400| 0.080| 0.011 6.709
0.7 0.5 1.000f 0.500| 0.125| 0.021 7.680
0.9 0.6 0.999( 0.600( 0.180( 0.036 8.382
1.0 0.7 0.999| 0.700| 0.245| 0.057 8.862
1.2 0.8 0.997( 0.799( 0.320( 0.085 9.107
1.3 0.9 0.995| 0.899| 0.405| 0.121 9.150
1.5 1.0 0.992( 0.997| 0.499| 0.167 9.051
1.6 1.1 0.978| 1.095| 0.604| 0.222 8.545
1.8 1.2 0.979| 1.192| 0.718| 0.288 8.332
1.9 1.3 0.969| 1.287| 0.841] 0.365 7.802
2.1 14 0.955| 1.397| 0.974| 0.456 6.822
2.2 15 0937 1.468| 1.115| 0.560 6.542
2.4 1.6 0.913| 1.553| 1.264| 0.678 5.813
2.5 1.7 0.882| 1.633| 1.421| 0.812 5.049
2.7 1.8 0.843| 1.706| 1.548| 0.961 4.266
2.8 1.9 0.795( 1.770( 1.752| 1.126 3.515
3.0 2.0 0.735| 1.823| 1.924| 1.308 2.762
3.3 2.2 0.575| 1.887| 2.272 1.72 1.352
3.6 2.4 0.347| 1.874] 2.609| 2.195 0.118
3.9 2.6 0.033| 1.755| 2.907| 2.724| -0.961
4.2 2.8 -0.385 1.490| 3.128| 3.288| -1.751
4.3 2.9 -0.657| 1.265| 3.177| 3.573| -2.209
4.5 3.0 -0.928| 1.037| 3.225| 3.858| -2.492
5.2 3.5 -2.928| -1.272| 2.463| 4.980 -3.584
6.0 4.0 -5.854| -5.941| -0.927| 4.548| -4.530
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18.0

-7.0

Hinh 6.17 — Biéu dé moment doc theo than coc:
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-10.0 20.0

-7.0

Hinh 6.18 — Biéu dé luc cdit doc theo coc:
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10

Hinh 6.19 — Biéu dé ap lwc ngang:
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Kiém tra 6n dinh nén dat quanh coc:
4 .
o, <[o,]|=mn,——(o,tge, +£c,)
oS,

Tai d¢ siu z= 1.3m so v6i day dai hay 5Sm (6 I6p dét tht 3) o, =9.15kN /m?;

o, =34.662kN /m*. L6p 3 ¢6 ¢1=2.56kN/m2, ¢ =14°

o, <[0,]= i, ——(o'tgp, +£¢,) =1x 0.7 x cosAi4° % (34.662 % tg (14°) + 0.3 2.56)

Cos g,
=27.155kN /m’ > o,
Vay thoa diéu kién 6n dinh nén dat quanh coc
6.4.5. Kiém tracoc theo diéu kién cau lip
Coc bd tri 2 mdc cau va ding méc cau trong so d6 cau coc dé dung coc.
Trong luwong ban than coc ké dén hé sé dong khi cau lap va dung coc:
q=k, xyxd?*=1.5x25%0.35" = 4.594(kN / m)

T

-

-4 594KN/M
L AL‘JJHLLs.l-a.QJ.&.&t-‘ Caan n!l JI N '
oon; WL s 207
) L ,i

VAN CHUYEN

Hinh 6.20 — So' d6 tinh coc cdu ldp

Moment 16n nhat: M =0.0214qL°
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Hinh 6.21 — So do tinh cec ldp ding

Moment I6n nhat: 0.068¢L2
Vay moment 16n nhat khi cau l3p va dung coc la:

M =0.068gL? = 0.068x 4.594 x10? = 31.24kNm

a, = M == 31.24 =0.023
7,R.bh;  0.9x14500x0.35x0.3

&=1-y1-2a =1-41-2x0.023 =0.023
A - Ey,Ryohy,  0.023x0.9x14500x0.35% 0.3
R 280000

S

=1.13cm?

Vay thép da chon trong cot 12 4¢16 mdi phia (A=8.04cm?) la thoa man.
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6.5. THIET KE MONG CQC NHOI
6.5.1. CAu tao dai coc va cocC
6.5.1.1. Dai coC
Bé tong cap do bén B25 (R = 14.5 MPa)
Cbt thép chiu luc Alll (Rs = 365 MPa)
Cbt thép dai Al (Rs = 225 MPa)
Thiét ké mat dai trung vi mép trén két cau san tang ham. Do d6 chiéu sau chon dai
S0 Voi mat dat tu nhién 2.5 + 2 = 4.5m (trong d6 2.5m 13 khoang céch tir mat dét tu
nhién dén san tang ham, 2m 1a chiéu cao so bo cua dai).
6.5.1.2. Coc khoan nhi
Bé téng cap do bén B25 (R = 14.5 MPa)
Cot thép chiu luc All (Rs = 280 MPa)
Cbt thép dai Al (Rs= 225 MPa)
Viéc chon vt liéu tuong d6i thdp nham dat duoc su tuong xang gitta Sic chiu tai vat
liéuva stic chju tai dat nén trong diéu kién nén dat yéu.
Dé chon dudng kinh coc V& chiéu sau mii thich hop nhit cho diéu kién dia chat va
tai trong cong trinh, can phai dwa ra phuong an kich thudc khac nhau dé so sanh va
lya chon. Trong d6 &n sinh vién chon duong kinh coc D = 80 cm phil hop Véi diéu
kién dat nén va kha niang thi cong coc khoan nhdi cta nudc ta hién nay.
Mili coc cam sau Vao 16p dét cat vira ¢én min I1an bot, mau xam tring. (I6p 6b) mot
doan 22.3m. Do d6 chiéu sau miii coc tinh tur 16p dét tu nhién:
14+19+19+22+3.2+5.84+22.3=38.7m
Chiéu dai coc (tinh tir day dai dén mii coc) la: 38.7 —4.5=34.2 m.
Cbt thép doc chiu lyc gia thiét 1a 14918 c6 As = 35.6 cm2, 1= 0,7%.
6.5.2. Xac dinh swc chiu tai caa coc khoan nhdi
6.5.2.1. Sirc chiu tdi ciia coc theo dp bén vdt ligu 1am coc:
Qay = RVA +RGA
Trong do:
As: ladién tichthép : As = 35.6 cm?

7.807

Av: la dién tich bé tong : Ap = - 35.6 =4990.95 cm?
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Ru: 13 cudong d6 tinh todn ciia bé tong. Trong diéu kién d6 bé téng trong bun khoan,

Py
I

min(4—R5;6000 kN /mzj, voi R laméac cua bé tong

R = 35000 kN /m*=R, = min( %;GOOOJKN / m?

=min(7778;6000)kN / m* = 6000 kN / m*
Rsn 13 cudng d6 tinh toan cua cét thép, xac dinh theo

300000

R,, = min(lf—iS X 2200) = min( ;220000} = 200000kN / m?

Stc chiu tai cho phép:
Q. = 6000x0.498839 + 200000 x 0.00356 = 3705.034kN

6.5.2.2. Sic chiu tdi ciia coc theo chi tiéu co Iy ciia dit nén.

_ Qe
T ke
Vi hé s6 ki lay theo Phy luc A TCXD 205:1998 , so bd kic=1.65. [3]
th = m(qupAp +usz fsili)
Trong do:
- Hé sé diéu kién l1am viéc m=1.
- Xac dinh mgq, A, .
+ Do sau miii coC -38.7m
+ Heé sb diéu kién 1am viéc cua dat dudi mii coc mg=1
d, =0.755(7,d,A’ +ay,LB))
Vi L la chiéu dai coc L =38.7— 4.5 0.8= 33.4n;L/d, =41.75m;¢p =29.42°

Tra bang A.6 phu luc A TCXD 205:1998 taco: [3]
A’ =26.542; BY = 49.385; o = 0.5984; 3 = 0.2679
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Trong luwong trung binh céc 16p dat phia trén coc:

yi = 1.9%x9.26+1.9%10.04+2.2x9.8+3.2x9.87 +5.8x9.29 + 22.3x9.88
37.3

d, =0.755(7d, A +ay,LB})

=0.75%0.2679x (9.88x 0.8x 26.542 +0.5984 x 9.76 x 33.4 x 49.385) =1977.76kN

= qupAp =1x1977.76 x0.503 = 994.813kN

Xac dinh > m, fl,:
- Hé s6 lam viéc cuia dat & mat bén coc my tra bang A3 TCXD 205:1998 [3]
- Luc ma sat don vi fitrabang 2.5 A2 TCXD 205:1998 [3]
- Dét nén phai chia thanh cac 16p nho déng chat day khong quéa 2m.

Bang 6.26 — Tinh toan thanh phan ma sat xung quanh coc

Do sau
.z Do sau trung l; L | m¢ fsi m¢f;il;
Lop dat binh
m m m kN/m? kN
3 -4.50 X -5.20 4.85 0.70 | 0.18 (0.7 | 55,55 | 27.22
4 -520 | : | -7.00 6.1 1.80 | 0.37|0.8| 34.40 | 49.536
-7.00 | : | -7.40 7.2 0.40 [0.370.8| 3550 | 11.36
5 -7.40 | : | -9.40 8.4 2.00 [0.75(0.8| 9.00 14.4
-9.40 | : |-10.60 10 1.20 [0.75(0.8| 9.00 8.64
-10.60| : [-12.60 11.6 2.00 / 08| 47.60 | 76.16
6a -12.60| : |[-14.60 13.6 2.00 / 10.8| 49.60 | 79.36
-14.60| : [-16.40 15.5 1.80 / 0.8 5150 | 74.16
-16.40| : (-18.40 17.4 2.00 / 0.8 53.40 | 85.44
-18.40| : |[-20.40 19.4 2.00 / |10.8| 55.40 | 88.64
-20.40| : |[-22.40 21.4 2.00 / |0.8| 57.40 | 91.84
-22.40| : [-24.40 23.4 2.00 / |0.8| 59.40 | 95.04
-24.40| : |-26.40 25.4 2.00 / 08| 61.40 | 98.24
6b -26.40| : [-27.00 26.7 0.60 / 0.8| 62.70 | 30.096
-27.00| : [-29.00 28 2.00 / 08| 64.00 | 102.4
-29.00| : [-31.00 30 2.00 / 10.8| 66.00 | 105.6
-31.00| : [-33.00 32 2.00 / 08| 67.60 | 108.16
-33.00| : |[-35.00 34 2.00 / 08| 69.20 | 110.72
-35.00| : [-37.00 36 2.00 / 10.8| 70.00 112
-37.00| : |[-38.70| 37.85 1.70 / |10.8| 70.00 | 95.2
Téng 34.20 1464.2

ud m, f,l, =2.513x1464.2 = 3679.936kN

=9.76kN / m?
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Viy Q, =m(myg, A, +u S m, fl, ) =1x (994.813 +3679.936) -4674.749kN

_Q, _ 4674.749

=t - " 77 _2833.181N
k., 1.65
6.5.2.3. Sirc chju tdi cria coc theo chi tiéu cwong dé ciia dit nén
Qa — & + &
FS. FS

S p

Xac dinh suc chiu tai cuc han do ma sat Qs

Qs = UZ fsili
f. =0, tang. +0.7c. = o,k tang +0.7c.
Trong do:

.. Ung suét hiru higu gitra 16p dat thu I theo phuong thang dung.
k, =1-sing': h¢ sb &p luc ngang cta I6p dat tha i

Bang 6.27 — Stkc chiju tai cuc han do ma séat cia dat nén

Do sau
Ldgtp DQ w gllél,l[’)a Y II c ¢ O ksi fs fsli
m m m KkN/m?

3 |-37 : -5.2| 445 [10.04| 1.5 |25.60|14.00| 29.14 |0.76|23.43| 35.14
4 |-52 : -74| 6.30 |9.80 | 2.2 |16.00[13.12| 47.45 |0.77|19.75| 43.45
5 |-74 :-10.6| 9.00 [ 9.87 | 3.2 | 7.50 |13.75| 74.02 |0.76|19.06| 60.99
6a |-10.6 : -16.4| 13.50 | 9.29 | 5.8 | 3.00 [26.52| 116.76 |0.55|34.35| 199.22
6b |-16.4 : -38.7| 27.55 | 9.88 [22.3| 2.60 [29.42| 253.86 |0.51|74.66|1664.87

Tong 2003.66

Q =u> fl, = 2.513x 2003.66 = 5035.198kN

Xac dinh strc chiu tai cuc han do khang miii Qp
Q, =Ad,
V6i qp tinh theo cong thac cua Terzaghi:

d, =1.3cN, +N,o, +aydN,
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Mili coc cam vao Idp dat 6b 12 16p cat min c6 ¢=29.42°tra bang 2.7 (trang 32 — Phan
tich va tinh toan mong coc) taco N, =35.468,N, = 21.021, N =18.54

q, =1.3cN, + N,o, +aydN,
=1.3%2.6x35.468 + 21.021x 369.612 + 0.3x 9.88x 0.8 x18.54 = 7933.458kN / m*
Q, =A,q, =0.503x7933.458 = 3990.529kN

Vay suc chiu tai cho phép:
Q N Q 5035'198+ 3990.529
FS, FS 2 3

S p

= 3847.775kN

Q.=

6.5.2.4. Sic chiu tdi ciia coc theo két qud xuyén tiéu chudn (SPT):
Stc chju tai coc nhdi trong dét dinh va dat roi (TCXD 1995-1997)
Q, =15NA, +(L5N, L, +4.3N,L, Ju—AW,
Trong do
- N: chi sb xuyén tiéu cuan cia dat
- N': chi s xuy8n tiéu chuan trung binh cia dét trong khoang 1d dudi miii coc va
4d trén miii coc. Néu N > 60, khi tinh toan N ldy N =60: néu N >50 thi lay
N =50.

- N, : gia tri trung binh cua chi s6 xuyén tiéu chuan trong lop dat roi.

S

- N, : gia tri trung binh cua chi s6 xuyén tiéu chuan trong 16p dét dinh.
- A, dién tich tiét dién miii coc (m?).

- L,: chiéu dai phan than coc nam trong I6p dat dinh (m).

- L,: chiéu dai phan than coc nam trong I6p dat roi (m).

u: chu vi tiét dién coc (m)

- AW, : hiéu sé gitra trong lugng coc Va trong lugng cua tru dat nén do coc thay thé
(kN)

- Gia tri SPT trung binh 16p dat roi: N, =18.286

- Gia tri SPT trung binh 16p dat dinh: N, =14.25

- AW, =25x38.7-369.612x0.503 = 781.585
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Q, =15NA, + (15N L, +4.3N,L, )u—AW,

=15x27x0.503+ (1.5><14.25>< 6.1+ 4.3x18.286 x 28.1)>< 2.513-781.585

=5302.26kN
6.5.2.5. Xdc dinh suc chiu tdi

Suc chiu tai thiet ke cua coc: Q, =min(Q,; Qe i Q.

uongdo;
Vay sic chiu tai thiét ké cta coc[Q,p, | = 2800kN

6.5.3. Thiét ké mong M1 (tai cot C2, C13, C18 khung truc 2)
6.5.3.1. Xdc dinh sé luwong coc trong dai

tt
n =N 5 T893 13 346
Q. 2800

Vay chon n.=4 coc

6.5.3.2. Bé tri coc trong dai

Chon khoang céch gitra cac coc phuong x 1a 3d=2.4m

Chon khoan cach gitra cac coc phuong y la 3d=2.4m

Khoang cach gitra cac mép coc téi mép ngoai cia dai chon 12 0.3m
Chon cao trinh day dai la -4.5m, chiéu cao dai 2m

Ta duogc két qua bb tri coc nhu hinh v&:

W><

by
[ + ! J—Jr—L
N N
. e o e
. 3 4
- 600
§ %QQ 1 2
/TN s
) S
\ / \ /
8 ~ | ~ |7
700 1200 ! 1200 700
|
3800

Hinh 6.22 — Mat bang bé tri coc mong M1

Qyr) =2833.181kN
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6.5.3.3. Kiém tra coc lam viéc theo nhom

Muc 3.9.9 TCXD 205:1998 ¢6 quy dinh r@, do su twong tac gitra cac coc trong nhdm
nén do6 1Un cua nhom ciing nhu sic chiu tai cta coc trong nhdm sé khac véi coc don.
Do vay can phai chu y dén hiéu tng nhém cua coc, khi coc 1am viéc trong mot nhém
do tac dung 4anh huéng 1an nhau lam cho kha ning chiu tai cia coc giam. [3]

Hé s6 nhom xac dinh theo cdng thic Converse — Labarre

n =1-arctg (%){(”1 —n, +(n, —1)n1}

90xn, xn,

=1—arctg (%)[(2_1) 1+ (2-1)x 2} =0.795

90x2x2
ni: s6 hang coc trong nhém cocn, =2
n,: sb coctrong mot hang n, =2
s: khoang céch 2 coc tinh tir tdm, s=3d
Strc chiu tai cua nhdm coc:
Q. = 17xN, xQ,, =0.795x4x 2800 =8904kN > N =7449.73kN

6.5.3.4. Kiém tra phdn lwc ddu coc

I:)max S[Qa]
P >0

biéu kién kiém tra: {
Chiéu cao dai dugc gia thiét ban dau ha=2m

Trong luong tinh toén cua dai:

N, =nxy, xF,xh, =1.1x25x3.8x3.8x2 =794.2kN

Chuyén cac ngoai luc tac dung V& day dai tai trong tim nhém coc (trudng hop nay
trung Véi trong tam dai)

* Kiém traphan lye diu coc véi to hep N ..M ,\M,,Q,.Q,
D N®=Ng +N, =7449.73+794.2 = 8243.93kN
D> MY =M +Q) xh+N"xe, =222.663+10.35x 2 = 243.363kNm

Z:M;t = M;t +Q; xh+N"xe =7.951+130.45x 2 = 268.851kNm
Trong doé: ey, ex 1a d6 1éch tdm cua luc N so véi trong tam nhdm coc theo phuong

X,Y.
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Tai trong tac duc lén coc:

ot 2N +ZM;‘xxi +Z|\/|3xyi
| n inz ZYiZ

Trong do:
- n: sb luong coc.
- Xi; yi: khoang céch tirtim coc thir I dén tryc di qua trong tdm cac coc tai mat phang
day dai.
- M!: tong moment tinh toan day dai quay quanh truc X tai trong tdm nhém coc.
- M;t : tong moment tinh toan day dai quay quanh truc y tai trong tdm nhém coc

Lap bang tinh toan nhu sau:

X, - ) ) P,
Coc ' Y X2 yi> | Téng x;*| Téng y;* '
m m KN
1 [-1.20 -1.20 144 1.44 1954 .27
2 | 1.20 -1.20 1.44 1.44 2066.29
5.76 5.76
3 [-1.20 1.20 144 1.44 2055.67
4 | 1.20 1.20 144 1.44 2167.69

P =2167.69kN < [Qa] =2800 kN

max

Vay tai trong tac dung 1én coc déu thoa {
P =1954.27 kN >0

* Kiém traphan lye diu coc véi to hep Ny,.M, ..M ,Q,,.Q,,

D N®=Ng +N, =6900.9+794.2 = 7695.1kN

STME = ME +Q! xh+N®xe, =226.227+11.14x 2 = 248.507kNm

Z:M;t = M;‘ +Q; xh+N"xe =8.729+134.27x 2 = 277.269kNm

Lap bang tinh toan nhu sau:

Xi i 2 2 P,
Coc ' Yi o yi2 Tong X Tong yi2 '
m m KN
1 |-1.20| -1.20 [1.44]1.44 1814.24
2 |1.20 -1.20 1.44|1.44 1929.77
5.76 5.76
3 |-1.20 1.20 1.44)11.44 1917.78
4 | 1.20 1.20 1.4411.44 2033.31

max

P. =1814.24kN >0

. . . . P =2033.31kN < [Qa]=2800 kN
Vay tai trong tac dung Ién coc déu thoa
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* Kiém traphan lyc dau coc véi to hep Ny, MM, .Q. Qg
D N“ =N +N, =5993.56+794.2 = 6787.76kN
D> My =M +Q) xh+N"xe, =72.48+66.92x 2 = 206.32kNm

> ME =M +Q xh+ N" xe, =133.568+72.04x 2 = 277.648kNm

Lap bang tinh toan nhu sau:

X Yi 2 2 P;
Coc rrll n'] x> | yi* | Téng x;*| Téng y;° kl\ll
1 |-1.20 -1.20 1.44(1.44 1596.11
2 1.20 -1.20 1.44(1.44 1711.80
576 5.76
3 [-1.20 1.20 1.44(1.44 1682.08
4 1.20 1.20 1.44(1.44 1797.77

P =1797.77kN < [Qa]:2800 kN

max

Vay tai trong tac dung I&n coc déu thoa {
P =1596.11kN >0

* Kiém traphan lue diu coc véi to hep Ny, M, M ,Q,...Q,

D N®=Ng +N, =6613.43+794.2 = 7407.63kN

> M =M +Ql xh+N" xe, =78.214+72.12x 2 = 222.454kNm

D> My =My +Qf xh+N"xe, =131.333+78.36x 2 = 288.053kNm

Lap bang tinh toan nhu sau:

: : . N P.
Coc X Yi Xiz yiz Tong xiz Tong yi2 '
m m KN
1 [-1.40 1.40 1.96|1.96 1836.29
2 1 0.00 1.40 0.00]1.96 1904.87
5.88 5.88
3 |1.40 1.40 1.96]|1.96 1973.46
4 1-1.40 0.00 1.96]0.00 1783.32

. , . . P =1973.46 kN < [Qa] =2800 kN
Vay tai trong tac dung 1én coc déu thoa
P. =1783.32kN >0
* Kiém traphan lwe diu coc véi to hep Ny ,M .M ,Q .. Q, .
D N“=N; +N, =7156.45+794.2 = 7950.65kN
ZMf =M +Q;t xh+N" xe, =224.392+12.79x 2 =249.972kNm

> M =M"+ Q! xh+N"xe, =11.249+132.23x 2 = 275.709kNm
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Lap bang tinh toan nhu sau:

i i 2 2 P;
CQC X Y Xi2 in Tﬁng Xiz Tﬁng yi2
m m kN
1 -1.40 1.40 1.96 1.96 1981.53
2 0.00 1.40 0.00 1.96 2047.18
3 1.40 1.40 1.96 1.96 588 588 2112.82
4 -1.40 0.00 1.96 0.00 1922.02
_ , . ‘ P... = 211282 kN <[Q,]=2800 kN
Vay tai trong tac dung Ién coc déu thoa
P =1922.02kN >0
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6.5.3.5. Kiém tra nén duwdi ddy khoi méng quy wéc Véi té hep

Nmax’ Mxtu’Mytu’thu’Qy’(u

* Kich thwéc khdéi moéng quy wéc

Theo phu luc H, muc H.2.1 TCXD 205:1998, quy dinh ranh gigi cua khdi mong quy

wéc khi coc xuyén qua 1op dat yéu tya vao 16p dat cing duoc xéc dinh nhu sau:

N
I I
| |
o | |
s | |
| |
] L i |
o | |
g | |
J I _ |
| / \ |
| / \ |
| / — |
< | / \ |
3 | / 1728 |
| / \ |
o Vo
. Voo
| |
| |
|/ \ |
|/ \
|/ \l
I A I |
! 4
10687

Hinh 6.23 — Khéi méng quy wéc

Quan niém coc va dat giira cac coc lam viéc dong thoi nhu mot khdi mong dong

nhat dit trén [6p dat bén dudi mii coc. Mat truyén tai cua khdi moéng quy ude duge

m& rong hon so voi dién tich day dai véi goc mo:
~ 13.75x3.2+26.52x5.8+29.42x22.3

=27.28°

Lz

31.3
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Chiéu dai mong quy udc theo phuong x:

L, =L +2L, tan% =3.2+2x31.3x tan ( 271'128j =10.687m
B, = B, +2L, tan &2 =321 2x31.3x tan[27'28j ~10.687m
4 4
Moment chdng uén cua mong khdi quy udc:
L, x B2 2
W, - quz o _10.687x10.687" 00 10 s
12, xB 2
W - quz w _10.687° 10687 00 10 s

Chiéu cao khdi méng quy wéc: H, =Ly +L +D; =31.3+7.4=38.7m
Di¢n tich mong khéi quy uéc: A, =B, x L, =10.687x10.687 =114.212m’
Khéi lugng dat trong méng quy wdc:

Q, = Ay Y Hiy, =114.212x (1.9x9.26+1.9x10.04 +2.2x9.8+3.2x 9.87 +5.8x 9.29
+22.3x9.88) =114.212 x 364.02 = 41575.452kN

Khéi lugng dat bi coc, dai chiém chd:

Qi =NA D H,7, + Wy =4x0.503x364.02+10.04x 2x 3.8x 3.8 =1022.363kN
Khéi luong coc va dai bé tong:

Q, = NA 7, L, + W,y = 4x0.503x 25x 34.2 + 25x 3.8x 3.8 x 2 = 2442.26kN

Khéi lugng tong trén méng quy udc:

Qu =Qq +Q, —Q, =41575.452 + 2442.26 —1022.363 = 42995.349kN

Tai trong quy Vé day mong khdi quy wdc:

tt
o Nai o _T4973, 49995 349 = 49473.375KN
““115 " 115
tt
Sme, = Mo 22280 195 617knm
“~115 115
Mtt
D> My =0 1956 913km
w115 115
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Ung suat dudi day mong khéi quy woc:

¢ Ng 49473375

. = =433.171kN / m®
A 114.212

ptc _ :N;ziZMf(EIU iZM;CqU
max—min Alu W)< Wy

e N N > ME, N > My, 49473.375 193617 6913 _ o0 oy o2
AW, W, 114212~ 203.43  203.43 '

b Ngi > My, B D My, 49473375 193617 6.913 _ 0 amin /m
AL W, W, 114212  203.43 203.43 '

Xac dinh suc chiu tai ciia dat nén theo trang thai gidi han Il (Theo QPXD 45-70):
R* =m(AB,y, +Bo,, + Dc,)
VGi m=0.8 12 hé s diéu kién 1am viéc
o,, = Dy, =364.02kN / m*
Mili coc tai [op dat 6b c6: @ =29.42°,c=2.6kN /m? »'=9.88kN / m*
Ta co:
0.257 Vs

A=——=1099,B=1+ ———=5.3977,D =
V4 V4 V4
Cot(p+(p—§ Cot(o+(p—5 Cot(p+(p—5

7oty _ 77867

R® = m(AB,,, +Bo’, + Dc,) = 1x (1.0994 x11.287 x 9.88+ 5.3977 x 364.02 + 7.7867 x 2.6)
=2107.72kN / m?
Diéu kién 6n dinh dat nén dugc thoa man:

P’ = 433.171kN / m? < R = 2107.72kN / m’

P =434.1571kN / m? <1.2R° = 2529.26 kN /m?

pe. =432.186kN /m* >0

Tinh d6 1tn méng khdi quy wéc theo phuong phap tong phan té qua cac budc sau:
Ap luc gay ldn.

Py = P — > 7ih =433.171-364.02 =69.151kN / m’
Chia Ip phan té: dat nén dugc chia thanh cac 16p dong nhat vaoi chiéu day thoa diéu

kién:
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h <(0.4+0.6) By = (4.5m +6.8m)
Phia duéi méng khdi quy udc 12 16p cat ddng nhat, chia thanh ting 16p 0.5m.
Xac dinh d6 1un cua ting 16p phan t va tinh tong do 1an.
Chon mau 1-13
P
(KN/m2)

0 25 50 100 | 200 | 400 | 800

e 0.598 | 0.579| 0.556 | 0.528 | 0.492 | 0.464 | 0.408

e-p y= -0.0001x+0.52
2 =
0.6 R=1
0.4 ~ ? -
[J]
0.2
0 T T T T 1
0 200 400 600 800 1000
P
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Po O;i A g
séu:l Z K, (kN/m2 C1j O1j O2i oL & Do lan
) | ™ |ZIB| ) (KN/m?) | (kN/m?) | (kN/m?) (cm)

-39/ 0| 0.00|1.00(69.151 |364.020
366.490|435.288]0.483(0.476(0.2319

-39 -1| 0.04|0.99| 68.446 |368.960
371.430(439.435|0.483(0.476(0.2293

-40( -1| 0.09]|0.98|67.564 |373.900
376.370|443.5810.482(0.476(0.2267

-40( -2| 0.13|0.97| 66.859 |378.840
381.310(447.72810.482(0.475(0.2241

-41| -2| 0.18]0.95|65.977 |383.780
386.250(451.8780.481{0.475(0.2215

-41| -3| 0.22]|0.94| 65.279 |388.720
391.190|455.086|0.481{0.474(0.2157

-42| -3| 0.27]|0.90| 62.513 |393.660
396.130(457.5360.480(0.474(0.2074

-42| -4| 0.31]0.87|60.300 |398.600
401.070|460.263(0.480(0.474|0.2000

-43| -4| 0.35|0.84| 58.087 |403.540
406.010(462.71410.479(0.474(0.1916

-43| -5| 0.40|0.80( 55.321 |408.480
410.950(464.95710.479(0.474(0.1826

-44| -5 0.44|0.76| 52.693 |413.420
415.890(466.941|0.478|0.473|0.1727

-44| -6| 0.49|0.71| 49.408 |418.360
420.830|468.925(0.478|0.473|0.1627

-45| -6| 0.53|0.68|46.781 |423.300
425.770(470.908|0.477|0.473|0.1528

-45| -7| 0.58|0.63| 43.496 |428.240
430.710|472.996 (0.477|0.473|0.1432

-46| -7| 0.62|0.59(41.076 |433.180
435.650(|475.619(0.476(0.472|0.1354

-46| -8| 0.66]|0.56| 38.863 |438.120
440.590|478.070(0.476(0.472(0.1270

-47| -8| 0.71]0.52| 36.097 |443.060
445530(480.520(0.475(0.472(0.1186

-47| -9| 0.75|0.49| 33.884 |448.000
450.470|482.971(0.475|0.472|0.1102

-48| -9| 0.80|0.45(31.118 |452.940
455.410|485.767(0.474|0.471|0.1029

-48| -10| 0.84]0.43| 29.597 |457.880
Tong 3.3562
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S =3.356cm < [Sgh] =8cm = Thoa diéu kién cho phép vé do lun.
6.5.3.6. Kiém tra diéu kién xuyén thing
V& hinh thap nén thing ty do vai goc a=45°

Chon chiéu cao dai 13 2m

Chon a=12cm, chiéu cao lam viéc cua tiét dién dai: hy=h, —a=2-0.12=1.88m

Thap xuyén 45° ¢6 day 16n bao phu toan by coc nhu hinh v&

600

T
\

2000

700

1200

3800

1200

700

700 1200 1200 700

|
3800

Vay thoa diéu kién chong xuyén thing dai coc.
6.5.3.7. Tinh toan cét thép cho dai coc

So @b tinh: Xem dai 1a ban consol mot dau ngdm Vvao mép cot, dau con lai tu do, gia

thiét dai 1a tuyét d6i cing.
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| 900
v A
g //\\ //\\
) R o
\ L / \ L /
e e
. S 4
- 600
X
g %QQ 1 2
//\\ //\\
L .
\ / \ /
S ~ 7 ~ S

700 1200 ! 1200 700

3800

Tinh thép theo phuong X:
Z:F’ili =PJl, +PJl, =(2066.29 + 2167.69) x 0.9 = 3810.582kNm

oo M 3810582 _ 5
7,Rbh? ~ 0.9x14500x3.8x1.88

£=1-1-2a =0.022
p = 7R, _ 0.023x0.9x1450038x1.88
R 280000

S

= 76.58cm?

Chon 23¢22 rai voi khoang cach a=170mm (As=87.43cm?)
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Tinh thép dat theo phuong Y:
Z PlL.=Pl,+PJ, = (2055.67 + 2167.69) % 0.925 = 3906.608kNm

o - M - 3906.608 _—0022
7,Rbhy  0.9x14500%3.8x1.88

E=1-\1-2a =0.023
A = E7RDN; _ 0.023x0.9x145003.8x1.88
R 280000

S

= 76.581cm?

Chon 23¢422 rai v6i khoang cach a=170mm (As=87.43cm?)
6.5.3.8. Kiém tra coc chju tdi ngang

Ta kiém tra cho truong hop lyc cét tong

Luc cét 16n nhét tai chan dai Q. = \/(Q“Z +Q) = \/’(12.792 +132.23°) =132.85kN

X
i Qtt
Luc cét tac dung 1 coc: Q" = % =33.212kN
Moment tai chan dai da chuyén thanh lyc doc trong cot, nén coc khdng c6 moment

tac dung. Chi ¢6 lyc ngang tac dung ¢ dau coc (tuong tmg day dai).

zd* X 0.8*
64 64

Moment quan tinh tiét dién ngang cua coc: | = =0.02(m*)

Modun dan hoi bé tong B25: E, =30x10*(MPa) =3x10" (kN / m?)
Chiéu rong quy uéc coc: b, =d +1=1.8m (d 20.8m)
Hé sé nén K= 5000kN/m? trabang G.1 TCXD 205:1998 [3]

=0.432

He s6 bién dang: a,, = i/ Kb, _i/ 5000 1.8

E,l  \3x10"x0.02

Chiéu dai coc trong dat tinh doi: |, =1, = &, x| =0.432x38.7 =16.72m.
Tra bang G.2 TCXD 205:1998: A, =2.441,B, =1.621,C, =1.751 [3]
Xac dinh chuyén vi ngang yo VA goc xoay ¥,& dau coc

Chuyén Vi ngang cua tiét dién coc boi luc don vi Qo=1 gay ra:

1 A - 1
0.432°x3x10" x0.02

Sy = x 2.441=5.046x10"° (m/ kN )

3
oy X Ep x|
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Chuyén vi ngang cua tiét dién coc bai luc donvi Mo=1 gay ra:

1 1

o =— B =
™Ml xE x1 0 0.432% x3x107 x0.02

x1.621=1.45x10°(m/kN)

G6c xoay cua tiét dién coc bai luc don vi Qo=1 gay ra:

8oy = 8.y =145x10° (KN Y)

Moment ubn va luc cit tai dau coc:

Q, =Q" =33.212kN; M, =M +Ql, =0

Chuyén Vi ngang va goc xoay cua coc tai cao trinh mat dat:

Yo =Q X Sy + My X S,y =33.212x5.046x10°° =1.676x10°(m)
Wo =Qy xSy + M x 6, =33.212x1.45x10™° =4.82x107* (rad )

Tinh toan chuyén vi ngang V& gdc xoay cua coc & muc day dai:

HE M2
A=Yy, +yl, +—2+—2
o Voo T 3E 1T 2E |
L HE M
TN

Trong d6 lo la chiéu dai coc tir day dai dén mat dat, coc dai thap 10=0.

A=y, =1676x10"°(m), v =y, =4.82x107(rad)

Ap lyc o,(KN /m?), moment uon M;(kNm), luc cat Q. trong céc tiét dién coc dugc
tinh theo céng thuc sau:

K M H
o-z:_ze(yOXAi_ d Bl+ 2 ° C1+ 2 : DlJ
bd o o= Qg By |

H
M, :a§dEb|yOA3 — o, Eyly B, + M C, +—2D,

bd

Q, = ak?d Eplyo A _O‘Lfd E,ly,B, + 2,,MC, + HD,

Trong d6: ze 1a chiéu sau tinh d6i, Z, = ¢, Z Wi «,, =0.432

A, A, A, B,B,,B,C,C,C, D,D,D, trabing G.3 TCXD 205:1998 [3]
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Bang 6.28 — Moment doc theo than coc:

Mz

z Z A3 B3 C3 D3 (kNm)

0.0 0.0 0.000| 0.000( 1.000|f 0.000 0.000
0.2 0.1 0.000| 0.000( 1.000f 0.100 7.688
0.5 0.2 -0.001| 0.000| 1.000| 0.200 15.188
0.7 0.3 -0.004| -0.001| 1.000| 0.300 22.438
0.9 0.4 -0.011| -0.002| 1.000| 0.400 28.937
1.2 0.5 -0.021| -0.005[ 0.999| 0.500| 35.123
1.4 0.6 -0.036| -0.011| 0.998| 0.600| 40.746
1.6 0.7 -0.057| -0.020( 0.996| 0.699| 45.540
1.9 0.8 -0.085| -0.034 0.992| 0.799| 49.723
2.1 0.9 -0.121] -0.055| 0.985| 0.897 53.124
2.3 1.0 -0.167| -0.083| 0.975| 0.994| 55.447
2.5 1.1 -0.222| -0.122] 0.960| 1.090| 57.378
2.8 1.2 -0.287| -0.173| 0.938| 1.183 58.701
3.0 1.3 -0.365| -0.238| 0.907| 1.273 59.103
3.2 1.4 -0.455| -0.319| 0.866| 1.358 58.867
3.5 1.5 -0.559| -0.420( 0.811| 1.437 58.041
3.7 1.6 -0.676| -0.543| 0.739| 1.507 56.833
3.9 1.7 -0.808| -0.691| 0.646| 1.566 55.087
4.2 1.8 -0.956| -0.867| 0.530| 1.612 52.836
4.4 1.9 -1.118| -1.074] 0.385| 1.640| 50.448
4.6 2.0 -1.295| -1.314| 0.207| 1.646| 47.676
5.1 2.2 -1.693| -1.906| -0.271| 1.575| 41.487
5.6 2.4 -2.141| -2.663| -0.941| 1.352 34.842
6.0 2.6 -2.621| -3.600| -1.877| 0.917 28.382
6.5 2.8 -3.103| -4.718| -3.408| 0.197 22.249
6.9 3.0 -3.541| -6.000| -4.688| -0.891 16.570
7.2 3.1 -3.617| -6.709| -5.818| -1.884 14.625
7.4 3.2 -3.692| -7.418| -6.949| -2.876 12.680
7.6 3.3 -3.768| -8.126| -8.079| -3.869 10.735
8.1 3.5 -3.919| -9.544(-10.340| -5.854 6.845
9.3 4.0 -1.614]-11.730|-17.910|-15.070 4.007
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Bang 6.29 —Luc cit doc theo than coc:

Qz

z Z A4 B4 C4 D4 (kNm)

0.0 0.0 0.000| 0.000( 0.000f 1.000f 33.212
0.2 0.1 -0.005| 0.000f 0.000f 1.000| 32.807
0.5 0.2 -0.020( -0.003| 0.000f 1.000| 31.752
0.7 0.3 -0.045| -0.009| -0.001| 1.000| 30.049
0.9 0.4 -0.080| -0.021| -0.003| 1.000f 27.860
1.2 0.5 -0.125| -0.042| -0.008| 0.999| 25.311
1.4 0.6 -0.180| -0.072| -0.016| 0.997| 22.405
1.6 0.7 -0.245| -0.114| -0.030| 0.994| 19.303
1.9 0.8 -0.320( -0.171| -0.051| 0.989 16.132
2.1 0.9 -0.404| -0.243| -0.082| 0.980| 12.909
2.3 1.0 -0.499| -0.333| -0.125| 0.967 9.633
2.5 1.1 -0.603| -0.443| -0.183| 0.946 6.441
2.8 1.2 -0.714| -0.575| -0.259| 0.917 3.603
3.0 1.3 -0.838| -0.730| -0.356| 0.876 0.554
3.2 1.4 -0.976| -0.91| -0.479| 0.821 -2.746
3.5 1.5 -1.105| -1.116| -0.630| 0.747 -4.544
3.7 1.6 -1.248| -1.350| -0.815| 0.652 -6.663
3.9 1.7 -1.396| -1.643| -1.036| 0.529 -6.933
4.2 1.8 -1.547| -1.906| -1.299| 0.374| -10.129
4.4 1.9 -1.699| -2.227| -1.608| 0.181| -11.537
4.6 2.0 -1.848| -2.578| -1.966| -0.057| -12.577
5.1 2.2 -2.125| -3.36| -2.849| -0.692| -13.918
5.6 2.4 -2.339| -4.228| -3.973| -1.592| -14.311
6.0 2.6 -2.437| -5.140| -5.355| -2.821| -13.852
6.5 2.8 -2.346| -6.023| -6.990| -4.445| -12.753
6.7 2.9 -2.158| -6.394| -7.915| -5.483| -11.962
6.9 3.0 -1.969| -6.765| -8.840| -6.520| -11.057
7.2 3.1 -1.360| -6.770| -9.810| -7.982| -10.013
7.9 3.4 0.465| -6.784(-12.720(-12.368 -6.880
8.1 3.5 1.074| -6.789|-13.690|-13.830 -5.836
9.3 4.0 9.244| -0.358(-15.610(-23.140 0.235
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Bang 6.30 — Giatri ap luc ngang:

c;
z Z Al B1 C1 D1 (KN
0.0 0.0 1.000] 0.000] 0.000] 0.000] 0.000
0.2 0.1 1.000] 0.100] 0.005| 0.000] 1.811
05 0.2 1.000] 0.200] 0.020] 0.001] 3.365
0.7 0.3 1.000] 0.300] 0045 0.004] 4667
0.9 04 | 1.000] 0400] 0.080] 0011] 5728
1.2 0.5 1.000] 0500] 0125 0.021] 6554
1.4 0.6 | 0999] 0.600] 0.180] 0.036] 7.150
16 07 | 0999 0.700] 0.245] 0.057] 7.554
1.9 08 | 0997] 0.799] 0.320] 0.085] 7.758
2.1 09 | 0995 0.899] 0405] 0.121] 7.788
2.3 10 | 0992] 0997] 0.499] 0.167] 7.695
25 11 | 0978] 1.095] 0604] 0222] 7.255
2.8 12 | 0979] 1.192] 0.718] 0288 7.064
3.0 13 | 0969] 1.287] 0.841] 0365 6.601
3.2 14 | 0955 1.397] 0.974] 0456] 5.752
35 15 | 0937] 1.468] 1.115] 0560] 5503
3.7 16 | 0913] 1553] 1.264] 0678] 4.869
3.9 17 | 0882] 1633] 1.421] 0812] 4.205
4.2 18 | 0843] 1.706] 1548] 0961] 3525
4.4 19 | 0795] 1770] 1.752] 1.126] 25873
4.6 20 | 0735 1.823] 1.924] 1308] 2.220
5.1 22 | o575 1.887] 2272] 1.72] 0.999
5.6 24 | 0347] 1874] 2.609] 2.195] -0.063
6.0 26 | 0033] 1.755] 2.907| 2.724] -0.980
6.5 28 | -0.385] 1.490] 3.128] 3.288] -1.628
6.7 29 | -0657] 1.265] 3.177| 3573] -1.993
6.9 30 | -0928] 1.037] 3.225| 3.858] -2.205
8.1 35 | -2.928] -1.272] 2.463] 4.980] -2.792
9.3 40 | -5.854| -5.941| -0927] 4548 -2.783
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Hinh 6.24 — Biéu dé moment doc theo than coc
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-20 40

-10.0

Hinh 6.25 — Biéu dé luc cdit doc theo coc:
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cTZ
-4 10
-10
Hinh 6.26 — Biéu do ap luc ngang

Kiém tra 6n dinh nén dat quanh coc:

o, <|o,|= ot +&C

z [ z] mm, c0s g, ( 9o, +& |)

Tai d0 AU 2= 2.08M S0 VGi ddy dai hay 6.58m (& 16p dét tha 4)
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o, =1.788kKN /m’, o, =69.394kN / m®. Lop 4 cd ci=16kN/m?, ¢ =13.12°

4 .
ot +&C,)=1x0.7x ———
cos g, (o9, +¢c.) cos(13.12°)

=741kN /m* >0,

o, <[o,]=nmn, x (69.394 x1g(13.12°) + 0.6 x16)

Vay thoa diéu kién 6n dinh nén dat quanh coc
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6.5.4. Thiét ké mong M2 (tai cot C7 va C10 khung truc 2)
Khoang céch gitra 2 cot C7 va C10 L=1.65m nén thiét ké mong d6i M2
6.5.4.1. Tim tdm d@o cho moéng M2

- Goi a la khoang céch tir tim cot C7 dén tam ao.

- Goi b 1a khoang cach tir tim cot C10 dén tam 4o

L=a+b

N, xa=Ng,xb
o LxN&, _ 165x178455

Ng7 + NCt:tlo 4858.34 +1784.55

b=L-a=165-0.44=121m
N'er N N'e1o

ft tt tt
M C7 M A M C10

tt ‘ tt tt
Q¢ Q' ‘ Q¢

440 | 1210

1 1650

6.5.4.2. Tdi treng tac dung
To6 hop noi luc tai diém A tai cao trinh -2.5m so voi mit dat tu nhién cao trinh -0.5m

nhu sau:
Té hGp Nmax’Mxtu’Mytu ’QXtU ’Qytu

N% = N + N! =1784.55+ 4858.34 = 6642.89(KN)

MY =M + M5~ N xa+ NS xb=

36.419 — 2.423— 4858.34x 0.44 +1784.55x1.21 = 55.63(KN.m)
Q¥ =Q% +Q%, =35.31-2.78 =32.53(KN)

QY =QY +QUY, =—65.19+0.58 = —64.61(KN)

Tuong tu Voi cac to hop con lai taco bang sau
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Bang 6.31 — Bang t6 hep ndi luc

Vi tri cot

T6 hop

N

Qx

Qy My

C7vaCl10

Nmax’ MX’ My’Qx’ Qy

-6642.89

32.53

-64.61

-55.75

55.63

N, Mymax: My,Qx, Qy

-5000.22

62.41

-62.19

-59.77

90.06

N! MX1 MymaX’QX’ Qy

-5775.42

32.21

-113.70

-155.84

-67.80

N, M,, My!QXI Qymax

-5775.42

32.21

-113.70

-155.84

-67.80

Na MX1 MyanmaX; Qy

-6011.26

102.57

-77.28

-74.86

288.43

6.5.4.3. Xdc dinh sé lwong coc trong dai

6642.89

Ntt
n =

c
QaTK

Vay chon n.=4 coc

6.5.4.4. Bé tri coc trong dai

B=

2800

Chon khoang céch gitra cac coc phuong x la 3d=2.4m

Chon khoan cach gitta cac coc phuong y 1la 3d=2.4m

x1.4=3.32

Khoang céach gitra cAc mép coc tdi mép ngoai cua dai chon la 0.3m

Chon cao trinh day dai la -4.5m, chiéu cao dai 2m

Ta duogc két qua bb tri coc nhu hinh v&:

3800

700
\

1200

350

1200

700
/

350

W><

700

1200

1200

|
3800

Hinh 6.27 — Mat bang bé tri coc mong M1
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6.5.4.5. Kiém tra coc lam viéc theo nhom

Muc 3.9.9 TCXD 205:1998 ¢6 quy dinh r@, do su twong tac gitra cac coc trong nhdm
nén do6 1Un cua nhom ciing nhu sic chiu tai cta coc trong nhdm sé khac véi coc don.
Do vay can phai chu y dén hiéu tng nhém cua coc, khi coc lam viéc trong mot nhdm
do tac dung 4anh huéng 1an nhau lam cho kha ning chiu tai cia coc giam. [3]

Hé s6 nhom xac dinh theo cdng thic Converse — Labarre

n =1-arctg (%){(”1 —n, +(n, _1)n1}

90xn, xn,

=1—arctg (%)[(2_1) 1+ (2-1)x 2} =0.795

9M0x2x2
ni: s6 hang coc trong nhém cocn, =2
n,: sb coctrong mot hang n, =2
s: khoang cach 2 coc tinh tir tam, thién vé an toan lay s=3d
Strc chiu tai cua nhdm coc:
Q. =17xN, xQ,, =0.795x 4x 2800 = 8904kN > N = 6642.89kN
6.5.4.6. Kiém tra phdn lwc ddu coc

I:)max S[Qa]
P >0

biéu kién kiém tra: {
Chiéu cao dai dugc gia thiét ban dau ha=2m

Trong luong tinh toén cua dai:

N, =nxy, xF,xh, =1.1x25x3.8x3.8x2 =794.2kN

Chuyén cac ngoai luc tac dung V& day dai tai trong tim nhém coc (trudng hop nay
trung Véi trong tam dai)

* Kiém traphan lye diu coc véi to hep N ..M ,\M,,Q,.Q,

Z N® =N + N, =6642.89+794.2 = 7437.09kN

D M =M +Q xh+N"xe, =55.632+64.61x 2=184.852kNm

D> My =My +Qy xh+N"xe, =55.753+32.53x 2 =120.813kNm
Trong do: ey, ex 1a d6 1éch tdm cua luc N so véi trong tdam nhdm coc theo phuong

X,Y.
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Tai trong tac duc lén coc:

pt :Z:Ntt +ZI\/I;I><Xi
' n > x

D My,
ZYi2

+

Trong do:
- n: sb luong coc.
- Xi; yi: khoang céch tirtim coc thir I dén tryc di qua trong tdm cac coc tai mat phang
day dai.
- M!: tong moment tinh toan day dai quay quanh truc X tai trong tdm nhém coc.
- M;t : tong moment tinh toan day dai quay quanh truc y tai trong tdm nhém coc

Bang 6.32 — Phan lwe dau coc truong hop Nmax

X, - ) ) P,
Coc ' Y X2 yi> | Téng x;*| Téng y;* '
m m KN

1 [-1.20 -1.20 144 1.44 1795.59

2 | 1.20 -1.20 1.44 1.44 1845.93

5.76 5.76
3 [-1.20 1.20 144 1.44 1872.61
4 | 1.20 1.20 144 1.44 1922.95

Vay tai trong tac dung 1én coc déu thoa {

* Kiém traphan lye diu coc véi to hep Ny,.M, ..M ,Q,,.Q,,

D> N®=Ng +N, =5000.22+794.2 = 5794.42kN

> M =M +Q" xh+N" xe, =90.057 +62.19x 2 = 214.437kNm

> ME=M"+QF xh+N" xe, =59.774+62.41x 2 = 184.594kNm

Bang 6.33 — Phan lwe diu coc truong hop Mymax

P =1922.95kN <[Q,]=2800 kN
P, =1795.50kN >0

Xi i 2 2 P,
Coc ' Yi o yi2 Tong X Tong yi2 '
m m KN
1 |-1.20| -1.20 [1.44]1.44 1365.47
2 |1.20 -1.20 1.44|1.44 1442.39
5.76 5.76
3 |-1.20 1.20 1.44)11.44 1454.82
4 | 1.20 1.20 1.4411.44 1531.74

VAy tai trong tac dung 18n coc déu thoa {

P

max

=1531.74 kN <[Q,]=2800 kN
P, =136547kN >0
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* Kiém traphan lyc dau coc véi to hep Ny, MM, .Q. Qg

Z N®=Ng + N, =5775.42 +794.2 = 6569.62kN

M =MT+Q" xh+N"xe, =67.796+113.7 x 2 = 295.196kNm
X X y y

> My =M] +Qy xh+N" xe, =155.84+32.21x 2 = 220.26kNm

Bang 6.34 — Phan lwe dau coc truong hop Mymax

X Yi 2 2 P;
Coc rrll rrll X’ | vi° |Tong x;* | Tong y;* kl\ll
1 [-1.20 -1.20 (1.44|1.44 1535.02
2 | 1.20 -1.20 (1.4411.44 1626.79
5.76 5.76
3 |-1.20 1.20 1.44(1.44 1658.02
4 | 1.20 1.20 1.4411.44 1749.79

Vay tai trong tac dung I&n coc déu thoa {

* Kiém traphan lue diu coc véi to hep Ny, M, M ,Q,...Q,

P

max

P. =153502kN >0

=1749.79kN < [Qa] =2800 kN

D N®=Ng +N, =6011.26+794.2 = 6805.46kN

> M! =M +QF xh+N" xe, = 288.4331+ 77.28x 2 = 442.993kNm

> M =M"+QF xh+N" xe, =74.857 +102.57x 2 = 279.997kNm

Bang 6.35 — Phan lwe dau coc truong hop Qxmax

Xi i 2 2 P,
Coc ' Yi o yiz Tong X Tong yi2 '
m m KN
1 |-1.20| -1.20 [1.44]1.44 1550.74
2 | 1.20 -1.20 [1.44(1.44 1667.41
5.76 5.76
3 |-1.20 1.20 1.4411.44 1735.32
4 | 1.20 1.20 1.4411.44 1851.99

Vay tai trong tac dung I&n coc déu thoa {

P, =185L99KN <[Q,]=2800 kN
P, =1550.74kN >0
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6.5.4.7. Kiém tra nén duwdi ddy khoi méng quy wéc Véi té hep

Nmax’ Mxtu’Mytu’thu’Qy’(u

* Kich thwéc khdéi moéng quy wéc

Theo phu luc H, muc H.2.1 TCXD 205:1998, quy dinh ranh gigi cua khdi mong quy

wéc khi coc xuyén qua 1op dat yéu tya vao 16p dat cing duoc xéc dinh nhu sau:

N
I I
| |
o | |
S |
| |
L L i |
- | |
3 | |
L I _ |
| | \ |
| / \ |
| / — |
S | / uld) |
= | / \ |
| / \ |
) Vo
o -
o \
| |
. \ |
|/ \
|/ \|
v f_ | | [
; 4
10690

Hinh 6.28 — Khéi mong quy wéc

Quan niém coc va dat giira cac coc lam viéc dong thoi nhu mot khdi mong dong

nhat dit trén [6p dat bén dudi mii coc. Mat truyén tai cua khdi moéng quy ude dugc

ma& rong hon so voi dién tich day dai véi goc mo:

_13.75x3.2+26.52x5.8+29.42x22.3

=27.28°

Py

31.3
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Chiéu dai mong quy udc theo phuong x:

L, =L +2L, tan% =32+ 2><31.3><tan(27f8j =10.69m
B, =B +2L, tan &2 -32 2><31.3xtan(27'28j ~10.69m
4 4
Moment chdng uén cua mong khdi quy udc:
L, x B2 2
W, = b xBa _1060-1069° e,
6 6
12, xB 2
W, = ““2 w 130971069 _ 543 610

Chiéu cao khdi méng quy wéc: H, =Ly +L +D; =31.3+7.4=38.7m
Di¢n tich mong khéi quy uéc: A, =B, x L, =10.69x10.69 =114.276m’
Khéi lugng dat trong méng quy wdc:
Q=AY Hyy, =114.276x (1.9x9.26+1.9x10.04 + 2.2x9.8 +3.2x9.87 +5.8x9.29
+22.3x9.88) =114.276 x 364.02 = 41598.75kN
Khéi lugng dat bi coc, dai chiém chd:
Qi =NA D Hiy, + Ny, = 4x0.503%364.02+10.04 x 2x 3.8x 3.8 =1022.363kN
Khéi luong coc va dai bé tong:
Q. =NAy, L, +W,, =4x0.503x 25x34.2 + 25x 3.8x 3.8x 2 = 2442.26kN
Khéi lugng tong trén méng quy udc:
Qu =Qy +Q, —Qy, =41598.75+2442.26 —1022.363 = 43018.647kN
Tai trong quy Vé day mong khdi quy wdc:
[\ ~ 6642.89

tc _ " Vaai
I\Iqu - +Qqu -

1.15

it
Sme, = Me 9983 _ g 27akm
“7115 115

Mtt
Z M t(;u Y E =48.478kNm
y 1.15 1.15

+43018.647 = 48795.073kN
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Ung suat dudi day mong khéi quy woc:

NtC
o _ N _ 48795073 _ )0 0N / m?

A, 114.276

— thl(i' +ZM:((;U +ZM;’ZU
W, W

p:r(iax—min -
A\]u X y
NtC Mtc Mtc
oe - Na +Z o +Z o _48795.073 48374 48478 ., 0
Ae W, W, 114.276  203.612 203.612
N'[C MtC M'[C
oe _Na 2 M 2 My, 58237558 48.374 48478 _ 426.518KN / 2
A, W, W, 139.403  241.168 312.031

Xac dinh stc chju tai cua dat nén theo trang théi gidi han 1l (Theo QPXD 45-70):
R* =m(AB,, +Bo,, +Dc,)

V6i m=0.8 12 hé sé diéu kién lam viéc
o, =D, y, =364.02kN / m?

Mii coc tai I6p dat 6b ¢6: ¢ = 29.42°, ¢ = 2.6kN /m?, ' = 9.88kN / m®

Ta co:

mcotg

A-_ 027  _10994B-14+— "  _53977:D= ~ 7.7867

CO'[goJrgo—E Cot(o+go—£ Cot(ergo—z
2 2 2

R® =m(AB,y, +Bo, + Dc,) =1x (1.0994 x10.69x 9.88 +5.3977 x 364.02 + 7.7867 x 2.6)
= 2101.232kN / m?
biéu kién 6n dinh dat nén dugc théa man:

Py =426.993kN / m* < R® = 2101.232kN / m’

pe = 427.469kN / m? <1.2R® = 2521.478kN / m?

P, =426.518kN /m? >0

Tinh d6 1un méng khdi quy wéc theo phuong phap tong phan té qua cac budc sau:

Ap luc gay ldn.
Py = Py — > 7h =426.993—364.02 = 62.973kN / m’?
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Chia Iop phan t6: dat nén dugc chia thanh cac 16p dong nhat vaoi chiéu day thoa diéu
kién:
h < (0.4+0.6)B,, = (4.3m +6.5m)

Phia dugi mdng khdi quy uéc 12 16p cat dong nhét, chia thanh ting 16p 0.5m.
Xac dinh d6 1Gn cua ting 16p phan té va tinh tong do Ian.
Bang 6.36 — Két qua thi nghiém cé két

P
(KN/m2)

0 25 50 100 | 200 | 400 | 800

e 0.598 | 0.579| 0.556 | 0.528 | 0.492 | 0.464 | 0.408

e-p y= -0.0001x+0.52
2 =
0.6 R=1
0.4 - > >
()
0.2
0 T T T T 1
0 200 400 600 800 1000
P
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Bang 6.37 — Tinh 10n tong phan té mong M2

bo Ay
A Z Oi Oii Oii O2i Do lin
sau |ZIB]| | ko ) 5 5 | €1 | €
(m) (m) (KN/m?) | (kN/m?) | (kN/m?) | (kN/m?) (cm)
-38.7 0 0.00({1.00| 62.97 | 364.02

366.49 | 429.23 (0.48(0.48| 0.211
-39.2| -1| 0.05/0.99| 62.50 | 368.96

371.43 | 433.74 {0.48(0.48| 0.210
-39.7| -1| 0.09]/0.99| 62.12 | 373.90

376.37 | 438.26 |10.48(0.48| 0.209
-40.2| -2 0.14(0.98| 61.65 | 378.84

381.31 | 442.77 {0.48(0.48| 0.207
-40.7| -2 0.18(0.97| 61.27 | 383.78

386.25 | 446.79 (0.48(0.48| 0.204
-41.2| -3| 0.23]/0.95| 59.80 | 388.72

391.19 | 449,92 (0.48(0.48| 0.198
-41.7| -3| 0.28]/0.92| 57.66 | 393.66

396.13 | 452.93 (0.48(0.47| 0.192
-42.2| -4 0.32(0.89| 55.95 | 398.60

401.07 | 455.94 [0.48|0.47| 0.185
-42.7| -4 0.37(0.85| 53.80 | 403.54

406.01 | 458.61 [{0.48|0.47| 0.178
-43.2| -5 0.42(0.82| 51.40 | 408.48

410.95 | 461.23 |{0.48]0.47| 0.170
-43.7| -5 0.46(0.78| 49.16 | 413.42

415.89 | 463.65 |0.48]0.47| 0.162
4421 -6 0.51|0.74| 46.35 | 418.36

420.83 | 466.06 |0.48[0.47| 0.153
447 -6 0.55(0.70| 44.11 | 423.30

425.77 | 468.48 [0.48]0.47| 0.145
-45.2| -7 0.60(0.66| 41.31 | 428.24

430.71 | 470.84 [0.48]0.47| 0.136
-45.7| -7| 0.65/0.62| 38.95 | 433.18

435.65 | 473.65 |0.48]0.47| 0.129
-46.2| -8 0.69(0.59| 37.06 | 438.12

Chuong 6: Thiét K& Méng Khung Truc 2 Trang 195




Bao céo Thiét ké cong trinh

SVTH : Nguyén Pinh Huy Hoang

Po A
A Z Oi Cij Cii C2i Do lun
sau |ZIB| | ko ) 5 5 | €1 | e
(m) (m) (KN/m?) | (kN/m?) | (kN/m?) | (kN/m?) (cm)
-46.2| -8| 0.69/059| 37.06 | 438.12
44059 | 476.47 |0.48|0.47] 0.122
-46.7| -8| 0.74|055| 34.70 | 443.06
44553 | 479.28 |0.48|0.47] 0.114
-47.2| -9| 0.78/052| 32.81 | 448.00
450.47 | 482.24 |0.47|0.47] 0.108
-47.7] -9| 0.83/0.49| 30.73 | 452.94
455.41 | 485.20 |0.47]0.47] 0.101
-48.2| -10| 0.88/0.46| 28.84 | 457.88
Tong 3.134
S =3.134cm <[ S, |=8cm = Thoa diéu kién cho phép vé do ln.
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6.5.4.8. Kiém tra diéu kién xuyén thing
V& hinh thdp nén thung ty do voi géc a=45°

Chon chiéu cao dai 13 2m

Chon a=12cm, chiéu cao lam viéc cua tiét dién dai: hy=h, —a=2-0.12=1.88m

Thap xuyén 45° c¢6 day 16n bao phu toan by coc nhu hinh v&.

700

1200

3800

1200

700

700

1200

1200

|
3800

Vay thoa diéu kién chdng xuyén thung dai coc.

[

[

Hinh 6.29 — Thap xuyén thzing goc 45°

6.5.4.9. Tinh toan cét thép cho dai coc

* Tinh ngi lwc theo phwong X

350

Xem dai 1a mot dim don 14t nguoc tyua trén 2 gbi 1a cot, ddm co6 2 dau thura, luc téc

dung I1&n dim don nay 1a cac phan luc dau coc. Cac gid tri ndi luc duogc xac dinh bing

SAP2000.
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700 1200 1200 700
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3548 2@;
3768, 88 a

Hinh 6.30 — So' d6 tinh va ngi lwe dai méng M2 theo phwong X
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* Tinh c6t thép theo phwong X
M 2787.83

a, = = ~=0.016
7,R,bhZ  0.9x14500x3.8x1.88

E=1-1-2a =0.016
A = 7R, _ 0.016x0.9x14500x3.8x1.88
R 280000

S

=53.71cm?

Chon 23#18 rai voi khoang cach a=170mm (A=58.53cm?)

* Tinh ndi lwe theo phuwong Y

Xem céanh dai moéng dwoc ngdm Vao céc tiétdién di qua chan cot va bi udn bai phan

luc dau coc nam ngoadi mat phang ngdm qua chan cot.

Lo .
\ / \ /
~ | ~ | 7
. 3 4
& 550
T’ ’ 350
8 %@ 1 2
s TN /TN
) .
\ / \ /
§ ~ | ~ |
700 1200 1200 700

|
3800

v><

Hinh 6.31 — So do tinh va ngi lwe dai mong M2 theo phwong Y

> PI, = PJ, + P,l, =(1872.61+1922.95)x1.025 = 3890.449kNm

1025
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* Tinh cot thép theo phwong Y
Tinh thép dat theo phuong Y:

M 3890.449
a, = > = > =0.022
7,R,bh;  0.9x14500%3.8x1.88
E=1-1-2a =0.22
A - &y, R,bhy _ 0.014x0.9x14500x 3.8x1.88 _74.75¢m?
R 280000

Chon 25#20 rai voi khoang cach a=150 mm (As=78.54cm?).
6.5.4.10. Kiém tra coc chju tdi ngang

Ta kiém tra cho truong hop lyc cét tong

Luc cét 16n nhét tai chan dai Q' = \/(sz +Q) = \/(113.72 +32.217) =118.17kN

tt
Luc cat tac dung 1 coc: Q" = % = 29.54kN

Moment tai chan dai da chuyén thanh lyc doc trong cot, nén coc khdng c6 moment
tac dung. Chi c6 lyc ngang tac dung & dau coc (tuong tmg day dai).

zd* B 7x0.8*

=0.02(m*
64 (m’)

Moment quén tinh tiét dién ngang cua coc: | =

Mbdun dan hoi bé tong B25: E, =30x10*(MPa) =3x10" (kN / m?)
Chiéu rong quy wéc coc: b, =d +1=1.8m (d >0.8m)
Hé sé nén K= 5000kN/m? trabang G.1 TCXD 205:1998 [3]

=0.432

He s6 bién dang: a,, = i/ Kb, _i/ 5000 1.8

E,l  \3x10"x0.02

Chiéu dai coc trong dat tinh doi: |, =1, = &, x| =0.432x38.7 =16.72m.
Tra bang G.2 TCXD 205:1998 A, =2.441,B, =1.621,C, =1.751 [3]
Xac dinh chuyén vi ngang yo VA goc xoay ¥, dau coc

Chuyén vi ngang cua tiét dién coc boi luc don vi Qo=1 gay ra:

1 1

agd x E, x| 0.432°x3x10" x0.02

x2.441=5.046x10"°(m/kN)

Chuyén vi ngang cua tiét dién coc bai luc donvi Mo=1 gay ra:
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1 B 1

5 =" =
Mgk xEy x 1 0.4322x3x107 x0.02

x1.621=1.45x10%(m/kN)

GOc xoay cua tiét dién coc boi luc don vi Qo=1 gay ra

Sy = Oy =1.45x10°(kN-m™)

Moment udn va luc cét tai dau coc:

Q, =Q" =29.54kN; M, =M +Ql, =0

Chuyén vi ngang va gdoc xoay cua coc tai cao trinh mat dat:

Yo =Qy Xy + My x 3y = 29.54x5.046x10°° =1.49x10°° (m)
Wy =Q XSy + My xSy =29.54x1.45x107° =4.28x107*(rad )

Tinh todn chuyén vi ngang va goc xoay ciia coc & muc day dai:

HEE M2
A=Yy, +yl, +—2+—2
Yoo T 3E 1T 2E |
L HE My
TN

Trong d6 lo la chiéu dai coc tir day dai dén mat dat, coc dai thap 1o=0.

A=Y, =149x10"°(m), y =y, =4.28x10"*(rad )

Ap luc o, (KN /m?), moment uén M;(kNm), luc cat Q. trong céc tiét dién coc dugc
tinh theo cong thuc sau:

Gzzize[yoxp‘i_wo B, + M, C+ A DlJ

0
2 2
bd Qg Qg By o =

M, :abZdEnyOA3 —a EplyB; + M C, +iD3

bd

Q, = ak?d Eplyo A _abzd E,lw,B, +2,,MC, + H(D,
Trong d6: ze 1a chiéu sau tinh d6i, Z, = ¢, Z Wi «,, =0.432

A.AA,B,B,,B,,C,C,,C, D,D,;,D, trabang G.3 TCXD 205:1998 [3]
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Bang 6.38 — Bang tong hep bo tri thép san ban loai dam.

Mz

z Z A3 B3 C3 D3 (kNm)

0.0 0.0 0.000( 0.000| 1.000| 0.000 0.000
0.2 0.1 0.000( 0.000| 1.000| 0.100 6.838
0.5 0.2 -0.001| 0.000( 1.000( 0.200 13.509
0.7 0.3 -0.004| -0.001| 1.000( 0.300 19.958
0.9 0.4 -0.011| -0.002( 1.000( 0.400 25.739
1.2 0.5 -0.021| -0.005( 0.999( 0.500 31.241
1.4 0.6 -0.036| -0.011| 0.998| 0.600 36.243
1.6 0.7 -0.057| -0.020( 0.996| 0.699 40.508
1.9 0.8 -0.085| -0.034( 0.992| 0.799 44,229
2.1 0.9 -0.121| -0.055( 0.985| 0.897 47.255
2.3 1.0 -0.167| -0.083| 0.975| 0.994 49.322
2.5 1.1 -0.222| -0.122 0.960( 1.090 51.040
2.8 1.2 -0.287| -0.173| 0.938| 1.183 52.216
3.0 1.3 -0.365| -0.238( 0.907| 1.273 52.573
3.2 1.4 -0.455| -0.319( 0.866| 1.358 52.363
3.5 1.5 -0.559| -0.420( 0.811| 1.437 51.627
3.7 1.6 -0.676| -0.543( 0.739| 1.507 50.549
3.9 1.7 -0.808| -0.691| 0.646| 1.566 48.991
4.2 1.8 -0.956| -0.867( 0.530| 1.612 46.984
4.4 1.9 -1.118| -1.074|( 0.385| 1.640 44.852
4.6 2.0 -1.295| -1.314| 0.207| 1.646 42 .377
5.1 2.2 -1.693| -1.906( -0.271| 1.575 36.845
5.6 2.4 -2.141| -2.663| -0.941| 1.352 30.895
6.0 2.6 -2.621| -3.600( -1.877| 0.917 25.095
6.5 2.8 -3.103| -4.718| -3.408| 0.197 19.568
6.9 3.0 -3.541| -6.000( -4.688| -0.891 14.426
7.2 3.1 -3.617| -6.709| -5.818| -1.884 12.632
7.4 3.2 -3.692| -7.418| -6.949| -2.876 10.838
7.6 3.3 -3.768| -8.126( -8.079| -3.869 9.045
8.1 3.5 -3.919| -9.544(-10.340| -5.854 5.457
9.3 4.0 -1.614(-11.730(-17.910(-15.070 2.538
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Bang 6.39 — Bang gia tri luc cit doc theo than coc:

Qz

z Z A4 B4 C4 D4 (kNm)

0.0 0.0 0.000| 0.000( 0.000f 1.000f 29.540
0.2 0.1 -0.005| 0.000f 0.000f 1.000f 29.180
0.5 0.2 -0.020| -0.003| 0.000f 1.000| 28.242
0.7 0.3 -0.045| -0.009| -0.001| 1.000| 26.728
0.9 0.4 -0.080| -0.021| -0.003| 1.000| 24.781
1.2 0.5 -0.125| -0.042| -0.008| 0.999| 22.515
1.4 0.6 -0.180| -0.072| -0.016| 0.997 19.931
1.6 0.7 -0.245| -0.114| -0.030| 0.994| 17.172
1.9 0.8 -0.320( -0.171| -0.051| 0.989 14.352
2.1 0.9 -0.404| -0.243| -0.082| 0.980| 11.485
2.3 1.0 -0.499| -0.333| -0.125| 0.967 8.571
2.5 1.1 -0.603| -0.443| -0.183| 0.946 5.730
2.8 1.2 -0.714| -0.575| -0.259| 0.917 3.204
3.0 1.3 -0.838| -0.730| -0.356| 0.876 0.490
3.2 1.4 -0.976| -0.91| -0.479| 0.821 -2.448
3.5 1.5 -1.105| -1.116| -0.630| 0.747 -4.052
3.7 1.6 -1.248| -1.350| -0.815| 0.652 -5.942
3.9 1.7 -1.396| -1.643| -1.036| 0.529 -6.189
4.2 1.8 -1.547| -1.906( -1.299| 0.374 -9.038
4.4 1.9 -1.699| -2.227| -1.608| 0.181]| -10.298
4.6 2.0 -1.848| -2.578| -1.966| -0.057| -11.234
5.1 2.2 -2.125| -3.36| -2.849| -0.692| -12.450
5.6 2.4 -2.339| -4.228| -3.973| -1.592| -12.829
6.0 2.6 -2.437| -5.140| -5.355| -2.821| -12.456
6.5 2.8 -2.346| -6.023| -6.990| -4.445| -11.520
6.7 2.9 -2.158| -6.394| -7.915| -5.483| -10.838
6.9 3.0 -1.969| -6.765| -8.840| -6.520| -10.055
7.2 3.1 -1.360( -6.770| -9.810| -7.982 -9.147
7.9 3.4 0.465| -6.784(-12.720(-12.368 -6.423
8.1 3.5 1.074| -6.789|-13.690|-13.830 -5.515
9.3 4.0 9.244| -0.358(-15.610(-23.140 -0.118
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Bang 6.40 — Bang gia tri ap lwc ngang:

GZ
z Z Al B1 C1 D1 (N
0.0 0.0 1.000] 0.000] 0.000] 0.000] 0.000
0.2 0.1 1.000] 0.100] 0.005] 0.000] 1.610
05 0.2 1.000] 0.200] 0.020] 0.001] 2991
0.7 0.3 1.000] 0.300] 0045 0.004] 4.149
0.9 04 | 1.000] 0400] 0.080] 0011] 5.093
1.2 0.5 1.000] 0500] 0125 0.021] 5.828
1.4 0.6 | 0999] 0.600] 0.180] 0.036] 6.358
1.6 07 | 0999] 0.700] 0.245] 0.057] 6.719
1.9 08 | 0997] 0.799] 0.320] 0.085] 6.900
2.1 09 | 0995] 0.899] 0405] 0.121] 6.928
2.3 10 | 0992] 0997] 0.499] 0.167] 6.846
2.5 11 | 0978] 1.095] 0.604] 0222] 6.456
2.8 12 | 0979] 1.192] 0718] 0.288] 6.288
3.0 13 | 0969] 1.287] 0.841] 0365 5878
3.2 14 | 0955 1.397] 0.974] 0456] 5.125
35 15 | 0937] 1.468] 1.115] 0560] 4.906
3.7 16 | 0913] 1553] 1.264] 0678] 4.344
3.9 17 | o0882] 1633] 1.421] 0812] 3757
4.2 18 | 0843] 1.706] 1548] 0961] 3.155
4.4 19 | 0795 1770] 1752] 1.126] 2577
4.6 20 | 0735] 1.823] 1.924] 1.308] 2.000
5.1 22 | o575 1.887] 2272] 1.72] 0.920
5.6 24 | 0347] 1874] 2609 2.195] -0.017
6.0 26 | 0033] 1.755] 2907 2.724] -0.826
6.5 28 | -0.385] 1.490] 3.128] 3.288] -1.397
6.7 29 | -0657] 1.265] 3.177| 3573] -1.720
6.9 30 | -0928] 1.037] 3.225| 3.858] -1.908
8.1 35 | -2.928] -1.272] 2.463] 4.980] -2.446
9.3 40 | -5.854] -5.941] -0.927] 4548] -2.528
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Hinh 6.32 — Biéu dé moment doc theo than coc
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35

-10.0

Hinh 6.33 — Biéu dé luc cdit doc theo than coc
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Biéu d6 4p luc ngang:

4 8

-10

Hinh 6.34 — Biéu dé ap lwc ngang
Kiém tra 6n dinh nén dat quanh coc:

4 .
o, < [O-z] =mmn, (O-vtg(p| +4cC, )
oS ¢,
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Tai d¢ sAu z= 2.08m so i day dai hay 6.58m (& 16p dét thir 4)
o, =6.928kN /m’, o, =69.394kN / m’®. Lép 4 c6 ci=16kN/m?, ¢ =13.12°

(otge, +&c,) =1x0.7 x x (69.394 x tg(13.12°) + 0.6 x16)

oS ¢, c0s(13.12°%)
=74IN/m? >0,

O-z < [Gz] = 771772

Vay thoa diéu kién 6n dinh nén dat quanh coc
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