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TOM TAT PE AN

PANH GIA CHI TIEU KINH TE KY THUAT MOQT SO DU AN NHA
THEP CONG NGHIEP THIET KE THEO TCVN 5575:2024 VA TIEU
CHUAN AISC 360

Hoc vién: Huynh Quéc Pat  Nganh: Ky thuat xay dung
M3 sb: 8580201 Khoa: K44 Truong Dai hoc Bach khoa - DHDN

Tém tit - Dé tai phan tich va so sanh két qua thiét ké ctia mot sb du 4n nha thép cong
nghiép khi 4p dung hai bo tiéu chuan thiét ké: TCVN 5575:2024 (tiéu chuan qudc gia Viét
Nam) va AISC 360 (tiéu chudn ctua Hoa K¥). Noi dung bao gdm so lugc vé phuong phap
thiét ké nha thép theo hai tiéu chuan, sau d6 sé tién hanh thiét ké cu thé mot sd cong trinh
nha thép cong nghiép dé so sanh két qua.

Trong phén so sanh, dé tai da lua chon mét sd du an nha thép cong nghiép thuc té,
tién hanh phan tich, so sanh cac két qua thiét ké vé cac yéu td nhu tai trong, kha nang chiu
luc, dap ing yéu cau vé sir dung va cac yéu tb lién quan dén chi phi. Két qua cho thay rang:
(1) Vé kiém soét chuyén vi, gi4 tri chuyén vi ngang theo AISC 360 16n hon 2.4-5.0 1an so
v6i TCVN 5575:2024, trong khi do vong 16n hon 2.0-4.0 14n, tuy nhién ca hai déu dam bao
nam trong gi¢i han cho phép cia timg tiéu chuan; (2) V& khdi luong vat liéu, thiét ké theo
TCVN 5575:2024 yéu cau khdi luong thép cao hon tir 12.8% dén 32.6% so véi AISC 360
tiy theo ddc diém cong trinh; (3) V& muc d6 khai thac kha ning chiu luc, AISC 360 cho
phép khai thac dong déu hon véi ty s6 trung binh cao hon 10-20% so véi TCVN 5575:2024;
(4) Ca hai tiéu chuan déu dam bao an toan tuyét d6i cho cong trinh véi tat ca cac chi tiéu
kiém tra déu thoa mén yéu cau.

Tir khéa — Nha thép cong nghiép; TCVN 5575:2024; AISC 360; Thiét ké két cau
thép, Khoi lugng thiét ké

EVALUATION OF INDUSTRIAL STEEL BUILDINGS DESIGNED
ACCORDING TO TCVN 5575:2024 AND AISC 360 STANDARDS

Abstract - This study analyzes and compares the design results of several industrial
steel building projects when applying two different design standards: TCVN 5575:2024
(Vietnamese National Standard) and AISC 360 (American Institute of Steel Construction).
The research first presents an overview of the steel structure design methodologies
according to the two standards, followed by detailed designs of selected industrial steel
buildings to serve as a basis for comparison.

In the comparative analysis, several real industrial steel building projects were
selected and evaluated with respect to key design aspects such as applied loads, load-
bearing capacity, serviceability requirements, and cost-related factors. The results indicate
that: (1) Regarding displacement control, the lateral displacements obtained using AISC
360 are approximately 2.4-5.0 times greater than those calculated according to TCVN
5575:2024, while deflections are about 2.0-4.0 times larger; however, both standards
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ensure that the values remain within their respective allowable limits;
(2) In terms of material quantity, designs based on TCVN 5575:2024 require 12.8% to
32.6% more steel compared to those designed in accordance with AISC 360, depending on
project characteristics; (3) With respect to the utilization level of load-bearing capacity,
AISC 360 allows for a more uniform exploitation, with average utilization ratios
approximately 10-20% higher than those of TCVN 5575:2024; (4) Both standards ensure
structural safety, as all verification criteria are satisfied.

Keywords - Industrial Steel Buildings; TCVN 5575:2024; AISC 360; Steel structure
design; Design quantity
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MO DAU

1. Ly do chon dé an

Nha thép cong nghiép duoc sir dung rong rai 1am nha xuéng, nha kho, bén bai, va
cac nha may san xuét.... Cong tac thiét ké nha thép nay phai dam bao ca vé mat ky thuat
(chiju lyc, str dung hiéu qua) va tinh kinh té. Trong thyc té, chi phi dau tu 13 yéu t6 dugc
chu dau tu dic biét quan tAm khi lua chon giai phéap thiét ké.

Theo quy dinh ctia nganh Xay dyng, dbi véi mot du an duoc xay dung ¢ Viét Nam,
ngudi thiét ké phai tuan thi cac quy chudn vé xay dung (nhu quy chudn vé s liéu didu
kién tu nhién dua vao thiét ké, quy chuin vé phong chay...), tuy vdy vé tiéu chuén thiét
ké thi c6 thé lya chon tiéu chuan thiét ké cia Viét Nam hodc tiéu chuin nudc ngoai,
mién 14 dam bao vé kha ning chiu lyc.

Doi véi két cau thép, Viét Nam c6 TCVN 5575:2012 Két cau thép — Tiéu chuan
thiét ké, duoc cap nhat va thay thé bang TCVN 5575:2024. Thuc té, cac don vi thiét ké
dang ap dung rat da dang cac loai tiéu chuan cua nudc ngoai, trong d6 phd bién nhat 1a
tiéu chudn ciua Hoa Ky AISC 360, vi ho cho rang s& mang lai tong gia thanh cong trinh
thap hon.

MBJi tiéu chuan thiét ké c6 wu va nhuoc diém riéng. Dé an nay s& thu thap va so
sanh két qua thiét ké theo TCVN 5575:2024 va AISC 360 vé cac miat nhu khac biét
trong cach tinh toan, muc do an toan, khoi luong va khoi lugng vat liéu. So sdnh két qua
thiét ké gitta TCVN 5575:2024 va AISC 360 sé& dua ra cac khuyén nghi hitu ich cho céac
dy an thuc té.

2. Muc dich dé an

Thu thap thong tin mot sé dy 4n nha thép cong nghiép. Kiém tra lai cic phuong an
thiét ké két cau theo quy dinh ciia cic tiéu chudn thiét ké két cau thép theo TCVN
5575:2024 va AISC 360.

Théng ké va so sanh két qua thu duoc tir hai phuong an thiét ké, danh gia két qua
thu duoc dua vao cac yéu td k¥ thuat va khdi luong.

3. Pham vi va doi twong nghién ctru

Déi trgng: Nha thép cong nghiép nhe 1 tang str dung khung dic tién ché (Khéng
xét dong dat, khong c6 cau truc).

Pham vi: Gi6i han trong pham vi phan tich va so sanh k¥ thuét — kinh té giira hai
tiéu chuan thiét ké. Khong di sau vao cac yéu to thi cong, lap dung.

4. Phwong phap nghién ciru
St dung phuong phap nghién ctru li thuyét bao gom:
- Tong hop tai lidu va tiéu chuan thiét ké: TCVN 5575:2024, AISC 360, TCVN
2737:2023...
- Phén tich va so sanh két qua thiét ké:

+ Lua chon mot s6 du an dai dién.



+ Tinh toan va kiém tra két cdu khung chinh theo hai tiéu chuan.
+ So sanh vé tai trong, kha nang chiu lyc, chuyén vi va khéi luong thép.

- Danh gia téng hop: Pua ra nhan xét, kién nghi trén co s¢ cac s6 liéu thu dugc.
5. Y nghia thue tién ciia dé an

HO tro cac don vi thiét ké, chii dau tu va nha thau lya chon tiéu chuan thiét ké phu
hop nham t6i wu héa chi phi, thoi gian thi cong va an toan két cau.

Gitp doanh nghiép va k¥ su trong nudc tiép can va ap dung AISC 360, nang cao
chét luong thiét ké nha thép cong nghiép tai Viét Nam.

Cung cap dit liéu thyc té dé cac nha quan 1y xay dung va co quan ban hanh tiéu
chuan danh gia lai tinh hiéu qua cia TCVN 5575:2024, tir 46 ¢ nhitng diéu chinh phi
hop hon véi thyc té cong trinh.

6. Cau tric cia dé an

Dé an dugc chia 1am 3 chuong:

Chwong 1: Co s¢ 1y thuyét vé thiét ké két cAu thép theo TCVN 5575:2024 va
AISC 360

Chuwong 2: Phan tich, kiém tra phuong 4n thiét ké két cau thép theo tiéu chuan
TCVN 5575:2024 va AISC 360 ciia mot s6 dyr an nha thép cong nghiép.

Chuwong 3: Panh gia cac két qua tinh toan theo hai phuong 4n.



Chwong 1 MOT SO PIEM CO BAN VE THIET KE KET CAU THEP THEO
TCVN 5575:2024 VA AISC 360

1.1 Téng quan vé nha thép cong nghiép
1.1.1 Khai nigm va déc diém
1.1.1.1 Binh nghia
Nha thép cong nghiép 1a loai cong trinh c6 két cau khung chiu lic chinh bang thép.
Hé thdng khung thép bao gdm cac cau kién thép (cot, dam, hé giang, xa g6...) duoc thiét
ké, gia cong sin tai nha may theo tiéu chuan cong nghiép, sau d6 van chuyén dén cong
truong dé lp rap thanh cong trinh hoan chinh.
Theo dinh nghia cua Hiép hoi Thép Xay dung Viét Nam (VSCA, 2023), nha thép
cong nghi¢p duoc phan loai dya trén:
+ Phuong thirc ché tao: Tién ché hoan toan hodc ban tién ché.
+ Loai tiét dién: Thép can néng hodc thép td hop han.
+ (Cong nang: Nha san xuét, kho bai, xuong ché tao, trung tam logistics.
1.1.1.2 Phéan logi nha thép cong nghiép
Theo hé két cau:
+ Nha khung thép nhe (Light Steel Frame):
Khau do: 10-30m.
Chiéu cao: 4-12m.
+ Nha khung thép trung binh (Medium Steel Frame):
Khau do: 20-40m.
Chiéu cao: 8-18m.
+ Nha khung thép ndng (Heavy Steel Frame):
Khau do: > 40m.
Chiéu cao: > 18m.
Theo dang mai:
+ Mai bang.
+ Mai déc: 1 phia, 2 phia.
+ Maivom.
Theo ciu tao:
+ Nha1tang.
+ Nha nhiéu tang.
1.1.2 Uu nhwoe diém cia két cau thép
1.1.2.1 Uu diém cua két cdu thép
a) Vé tinh chit co hoc:
- Cuong do cao:



+ Cuong d6 chiu kéo: 235-700 MPa (so vai bé tong: 20-50 MPa)
+ Cho phép vuot nhip 16n, tiét dién nho gon
- Do déo va do dai tot;
+ Bién dang déo trudc khi pha hoai — canh bao trudc
+ Hép thy ning lugng tét — chdng dong dat hiéu qua
+ Ung xir d6ng nhat, d& du doan
- Bong nhit vé chat luong:
+ San xuét céng nghiép, kiém soat chit ché
+ Do sai lach thép (< 5%)
+ Tinh chét co hoc 6n dinh
b) Vé thi cong:
- Thoi gian thi cong nhanh:
+ Ché tao va thi cong méng song song
+ Lép dyng nhanh
+ R0t ngan thai gian so véi bé tong
- Thi c6ng khdng phu thudc thoi tiét:
+ Khéng can thoi gian bao dudng nhu bé tong
+ CO thé thi cong quanh nim
+ Giam rui ro vé tién do
- b6 chinh xéac cao:
+ Lap ghép dé dang, it diéu chinh
+ Chét lwong on dinh
¢) V& kinh té:
- Trong lugng nhe:
+ Giam 30-50% tai trong ban than
+ Tiét kiém chi phi méng (20-30%)
- Van chuyén dé dang hon
1.1.2.2 Nhuwoc diém cua két cau thép
- D& bi dn mon: Thép d& bi gi sét trong méi treong am hoac hda chat néu khong
duoc bao vé tot.
- Chi phi bao tri cao: Can son chdng gi dinh ky dé kéo dai tudi tho cong trinh.
- Chiu nhiét kém: Khi gap nhiét do cao, thép mat kha nang chiu lyc, can dugc boc
chéng chay.
- Nhay cam véi 6n dinh: D& mat 6n dinh cuc b va tong thé
- Yéu cau ki thuat cao: Poi hoi ki su 6 trinh do cao, can phan mém chuyén dung.



1.1.3 Vai tro va #rng dung cia nha thép cdng nghiép
Nha thép cong nghiép dong vai trd then chdt trong phat trién ha ting cong nghiép
va kinh té quéc gia.
Nho tinh linh hoat va kha nang thi cong nhanh, loai hinh cong trinh nay:
+ Gilip rt ngan thoi gian dau tu, sém dua nha may vao hoat dong.
+ Tao khéng gian san xut hiéu qua, dé mé rong trong tuong lai.
+ Tiét kiém chi phi so v&i cong trinh bé tong tuong duong.
+ Gop phan phat trién bén virng, giam luong vat liéu thai bo va than thién véi
moi truong.

O Viét Nam, nha thép cong nghiép dugc ap dung phd bién trong cac khu cong
nghiép 16n tai Binh Duong, Pong Nai, Pa Ning, Bic Ninh,... phuc vu san xuét co khi,
may mac, logistics va dién tu.

1.2 Co sé vé vat liéu va hé két cau thép
1.2.1 Vit liéu thép — tinh chdt va phan logi
Thép 1a vat li¢u c6 cuong dod chiu kéo va chiu nén cao, dé déo tbt, va kha nang
chiu tai trong dong 16n.
Trong két cdu nha cong nghiép, thép duoc sir dung dudi dang:
+ Thép hinh can néng (1, H, C, L, U).
+ Thép to hop han tir tim thép.
+ Thép tim mong tao hinh ngudi ding cho xa go, tAm mai, tuong.

Theo TCVN 1651-2:2018, cuong do chiu kéo cua thép két ciu dao dong tir 235

450 MPa, trong khi thép hop kim c6 thé dat 1én dén 700 MPa.
1.2.2 Hé théng két cdu nha thép cong nghigép
1.2.2.1 Céac bg phdn cdu thanh

- Két cau chinh:

+ Khung ngang: Cot, dam mai, dam cau truc
+ Khung doc: Giang méi, giang cot
- Két cau phu:
+ Xago: xa go mai, xa go tuong
+ Thanh chng: Chéng xa go, chong giang
- H¢ bao che: mai, tuong
1.2.2.2 Céc logi h¢ két cdu

- Khung ctng: Lién két ciing gitra cot va dam, chong md men hiéu qua.

- Khung don gian: Lién két khép, dua vao hé giang chdng ngang.

- Hé gian: Céc thanh chiu nén hoic kéo don thuan.

- Hé lién hop: Két hop thép va bé téng



1.2.3 Cac dgng lién két trong két cdu thép
+ Lién két han: d6 clmg cao, pht hop ché tao tai nha may.
+ Lién két bu 16ng: dé théo lip, dung phd bién trong lip dung cong nghiép.
+ Lién két hdn hop: két hop bu 16ng — han dé ting do bén, giam tng suit tip
trung.
1.3 Tiéu chuén thiét ké két cAu thép theo TCVN 5575:2024
1.3.1 Khai quat va phgm vi ap dung
TCVN 5575:2024 1a tiéu chudn qudc gia Viét Nam vé thiét ké két cAu thép, co hiéu
luc tir ngay 24/12/2024, thay thé TCVN 5575:2012.
Tiéu chuin nay duoc Vién Khoa hoc Cong ngh¢ Xay dung bién soan, B Xay dung
dé nghi, va Bo Khoa hoc — Cong nghé cong bo.
Pham vi 4p dung bao gdm:
+ Céc cong trinh dan dung, cong nghiép, ha tang.
+ Nhiét d6 lam viéc tir —=60°C dén 100°C.
Khéng ap dung cho cau, duong ham, 6ng ngam, cong trinh thiy cong, cong
trinh hat nhan, hodc cac két ciu dic biét (tng suét trude, lién hop, treo,
khong gian...).
1.3.2 Phwong phap tinh todn
TCVN 5575:2024 ap dung phuong phap thiét ké theo trang thai gidi han gdom:
+ Trang thai giéi han vé kha niang chiu lyc (ULS): dam bao két cAu khong bi
phé hoai.
+ Trang thai gidi han st dung (SLS): kiém soat do vong, chuyén vi, dao dong.
Phuong phap nay khong chi xét dén kha nang chiu lyc ctia két cAu ma con xem xét
cac yéu to vé sir dung nhu bién dang, do vong... tir 46 dam bao tinh ning ctia cong trinh
trong sudt qua trinh st dung.
1.3.3 Nhitng diém méi trong TCVN 5575:2024

So véi TCVN 5575-2012, TCVN 5575:2024 cap nhat va bé sung thuat ng, dinh
nghia: Tiéu chuan méi da 1am rd va mé rong céc thuat ngir, dinh nghia, gitip ngudi thiét
ké hiéu rd hon vé cac khéi niém lién quan dén két cau thép.

Tiéu chuan moi c6 don vi do cta cac dic trung hinh hoc, dic trung vat liéu, dic
trung vé luc, mé men, tng suat. Bo sung thém vé luc bi md men (B), toa do quat.

B4 sung thém hé sé khi tinh toan két cau va lién két, can ké dén ba hé sé tin cay
(Heé s6 tin cay vé tim quan trong lién quan cap hau qua cong trinh, hé sé tin cay lién
quan cuong do tinh todn theo gigi han bén, hé sé diéu kién 1am viéc cua cau kién va lién
két)



Phan cép cau kién theo trang thai ing sut — bién dang: Céc céu kién dugc phan
thanh 3 cap duya trén trang thai (mg suét va bién dang cua tiét dién tinh toan, gilp xac
dinh chinh x4c phuong phap thiét ké va kiém tra.

Phan nhom két cdu theo cong nang su dung, diéu kién lam viéc va sy c6 mit cua
lién két han: Nhom két cu thép duoc chia lam 4 nhom tir nhém 1 dén nhom 4.

Khéng quy dinh vé giéi han cta chuyén vi ngang va do vong. Cac gid tri nay sé
dugc lay theo TCVN 2737:2023.

Cap nhat vé vat liéu thép va lién két:

+ Tén mac vat liéu thép duoc diéu chinh, véi cuong do bén kéo dut thé hién
dudi dang khoang gia tri thay vi gia tri ¢6 dinh nhu trude.

+ Tén mac vat lidu que han dugc cap nhat véi mac cao hon, dap ing yéu cau
k¥ thuat hién dai.

+ Bu long lién két bo sung cép do bén 12.9, loai bo céc cép dd bén 4.6 va 6.6,
va quy dinh cap chinh xac bu 16ng 1a A hoic B.

Hai hoa véi tiéu chuan qudc té: Piéu chinh cac hé s6 an toan, phuong phap tinh
todn theo hudng tuong thich véi AISC 360 va Eurocode 3.

Yéu cau tinh toan va ciu tao chi tiét: B6 sung cac yéu cau tinh toan va cau tao cho
lién két mit bich, két ciu thép ong, thép hop, gian, giang lam bang thép dinh hinh ubn
han, dim bung manh, bu 16ng méng va bu 16ng neo.

1.3.4 Cdc quy dinh chinh vé thiét ké cdc ciu kién
1.3.4.1 Thiét ké va kiém tra cdu kién chju kéo, nén diing tam

a) Kiém tra do bén:

D6i véi cau kién chiu kéo, nén dang tam, diéu kién bén duoc kiém tra theo cong
thtrc:

_N
Ap. fya-Ve
Trong do:
o N: Luc kéo hoac nén diang tam tinh toan
« A Dién tich tiét dién thuc (hodc dién tich tiét dién tinh néu c6 16 bu 16ng)
e vyc: HE s6 diéu kién 1am viéc cua ciu kién
o fya: Cuong do chiu kéo, nén tinh toan cua thép
b) Kiém tra on dinh:
Ddi voi cau kién chiu nén ding tam, kiém tra On dinh theo cong thtc:

N
—<1
¢'A'fyd-yc



Trong do:

« o:H¢ s6 6n dinh khi nén ding tam, phu thudc vao do manh A va duong cong
6n dinh cta thép

« A:Dién tich tiét dién nguyén

« D06 manh: A= lefi (le: chiéu dai tinh toan, i: ban kinh quan tinh)

¢) Kiém tra 6n dinh cuc bd:

Tiéu chuin quy dinh cac gi6i han vé ty sb bé rong/do day cua ban canh va ban
bung dé dam bao khong xay ra mét On dinh cuc bo trudce khi dat kha nang chiu lyc cua
tiét dién.

1.3.4.2 Thiét ké va kiém tra cdu kién chju uén (dam)

a) Kiém tra d¢ bén:

Khi ¢6 tac dung ciia md men trong mot mat phang chinh:

M
Wn,min- fyd- Ye

<1

Trong do:
e M: M6 men ubn tinh toan
e Whmin: MO men chéng udn nho nhét cua tiét dién thuc
Khi c6 tac dung cua lyc cit trong tiét dién:
V.S
—<1
I.ty,. f v Ye
Trong do:
« V: Luc cét tinh toan
« S: M6 men tinh ctia phan tiét dién nguyén
e tw: Chiéu day ban bung
o fv: Cuong do6 chiu cit tinh toan
Khi c6 tac dung dong thdi cia mo men va lyc cat trong ban bung
0.87
f yd: Ye

.\/O’,?—O’x.O'y-i-O'; +3.73, <1

Trong do6:

e 0x = Muy/lxn: Ung suat phép trong mit phang trung binh ctia ban bung, song
song voi truc doc ctua dam



« ox: Ung suét phap trong mit phing trung binh cua ban bung, vudng goc voi
truc doc cua dam
e ty=VS/(Itw): Ung suat tiép trong ban bung
b) Kiém tra 6n dinh tong thé:

D061 v61 dam c6 nguy co mat o6n dinh xoay - oan, can ki€ém tra:

M
<1
q)b-VVc'fyd-yc

Trong d6: @b 14 hé s6 6n dinh khi uén, phu thudc vao diéu kién lién két, ty s6
nhip/chiéu cao va hinh dang tiét dién, bd tri giang gitt canh chiu nén, loai tai trong va
vi tri cua tai trong.

1.3.4.3 Thiét ké va kiém tra cdu kién chju nén va uén (cét)
a) Kiém tra do bén:

1 (N N N . B
— T T _x T —
fyd- Ye An Ixn Y y Ia)n

|
=

w)<1

S

b) Kiém tra on dinh trong mit phang udn:

N
— <1
Pe-A. fya- Ve

Trong do: @e: HE s6 6n dinh khi nén udn, phu thudc vao do manh quy ude va do
léch tam tuong ddi quy doi

¢) Kiém tra on dinh ngoai mat phang uon:

N
<1
c. cpy.A.fyd.yC

1.3.5 Quy dinh vé chuyén vj va bién dang

TCVN 5575:2024 khong quy dinh truc tiép vé gidi han chuyén vi, ma yéu cau
tuan theo TCVN 2737:2023. Theo do:

1.3.5.1 Chuyén vi ngang cua cong trinh
Chuyén vi ngang gi6i han f, d6i voi nha mot tang, lién két gitta tuong ngan voi
khung nha 13 lién két mém quy dinh nhu sau:

ty = hs/300
Trong do6:

o hs: Chi€u cao tang ctia nha mot tang



10

1.3.5.2 B¢ véng cuia dam

Déi v6i mai va san tang nhin thiy duoc, c6 nhip L,m:
Bang 1.1 B¢ vong gioi han fu theo TCVN 2737-2023

L (m) fu

L<I L/120
L=3 L/150
L =6 L/200
L =24 L/250
L>36 L/300

1.3.6 Uu diém va han ché ciia TCVN 5575:2024
1.3.6.1 Uu diém
Cap nhat hién dai: Ap dung cac phuong phap thiét ké tién tién, phi hop vai tiéu
chuan quéc té.
An toan va hiéu qua: Quy dinh rd rang vé tai trong, hé s6 an toan giup tang do tin
cay cho cong trinh.
Linh hoat: Ap dung cho nhiéu loai cng trinh khac nhau tir nha céng nghiép, cao
tang dén ha tang giao thdng.
Phi hop diéu kién Viét Nam: Xem xét dic thu vé khi hau, vat liéu va trinh d6 thi
cong tai Viét Nam.
1.3.6.2 Han ché
Chua dong bo vai céc tieu chuan khac: Mot sb quy dinh chua hoan toan twong
thich vai tiéu chuan Eurocode hodc AISC, gay khé khan trong hoi nhap quoc té.
Yéu cau ki thuat cao: Can yéu cau trinh do chuy@n mon cao trong tinh toan va
kiém tra két cau.
Han ché vé huéng dan thuc tién: Mot s6 huéng dan chi tiét vé thi cong, kiém tra
chat lugng chua dugc dé cap day dui.
1.4 Tiéu chuan thiét ké két cau thép theo AISC 360
1.4.1 Khéi quét va pham vi ap dung
AISC 360 -16 - Specification for Structural Steel Buildings —tiéu chuan thiét ké
két cau thép do Vién Két cAu thép Hoa Ky (American Institute of Steel Construction)
ban hanh.
Tiéu chuan nay quy dinh toan dién cac yéu cau vé thiét ké, ché tao, lap dung va
kiém tra chat lugng cho két ciu thép trong xay dung dan dung va cong nghiép.
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AISC 360-16 duogc ap dung rong rii tai Hoa Ky va nhiéu qudc gia khac, trg thanh
chuan tham chiéu phd bién nhit thé giéi trong linh vyc thiét ké thép.
Ngoai ra, n6 con 13 nén tang cho nhiéu tiéu chuan qudc té khac nhu Canadian CSA S16
hay Mexican NTC-RSEE.

Pham vi 4p dung:

+ Céc hé thong khung thép chiu lyc chinh trong cong trinh nha, xudng, cau,
khan dai, gian khong gian.
+ Céc két cdu lién hop thép — bé téng.
+ Céac két cAu dic biét nhu dam lién tuc, gian, hoac khung chéng moé men.
+ Khéng 4p dung cho két ciu bang nhom, thép khong gi, dudng dng ap luc
hay cong trinh ngoai khoi.
1.4.2 Céc phwong phdp tinh todn thiét ké

AISC 360-16 cho phép hai phuong phép thiét ké song song, gom:

(a) Thiét ké theo hé sb tai trong va strc khang (LRFD — Load and Resistance Factor
Design): La phuong phap hién dai, dwa trén xac suat phé hoai, st dung hé sd riéng cho
tai trong va strc khang dé dam bao do tin ciy thong ké.

(b) Thiét ké theo tng suit cho phép (ASD — Allowable Strength Design): La
phuong phap truyén thong, dé ap dung, dua trén viéc gidi han tng suat khong vuot qua
gia tri cho phép.

Hai phuong phéap duoc trinh bay thong nhét trong cung tiéu chuan, cho phép k¥ su
Iwa chon pht hop véi dic diém du 4n va thoi quen thiét ké.

1.4.3 Cdc quy dinh chinh vé thiét ké cau kién
1.4.3.1 Thiét ké va kiém tra cau kién chiu kéo

Phuwong phap LRFD:

Strc khang kéo tinh toan:

bePy = & 'Fy 'Ag

hoac

GiPr = ¢ - E, - A,
Trong do:

e & =0.90 (d6i voi chay déo cua tiét dién nguyén)

e &= 0.75 (d6i v6i pha hoai kéo dut tai tiét dién hiru hiéu)
« Fy: Ung suit chay déo cua thép

« Fu: Ung suit kéo dut cua thép

« Aqg: Dién tich tiét dién nguyén

o Ae: Dién tich tiét dién hitu hi¢u
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Phuong phap ASD:

P, F -4
Q

v6i Q= 1.67 (tiét dién nguyén) hodc Q= 2.00 (tiét dién hiru hiéu)

Piém khac biét voi TCVN: AISC 360 st dung khai ni¢m "dién tich hiru hiéu"
(effective net area) thay vi dién tich tiét dién nguyén don thuan, xét dén hién tuong
shear lag.

1.4.3.2 Thiét ké va kiém tra cau kién chju nén
a) Kiém tra 6n dinh tong thé
Do bén danh nghia cua c4u kién chju nén ding tam
P, = Fy - Ag
« Do bén thiét ké, theo LRFD: ¢.Pn v6i ¢y = 0.9
« Do bén thiét ké, theo ASD:  Pn/Q. v6i Q. = 1.67

Ung suit t6i han Fer duoc x4c dinh dua trén d6 manh:

Fy
Khi == < 4.71\/%: F.. = (0.658F¢)F,

Khi = > 4.71 | = F,. = 0.877F,

Fy
Trong do:
« K: Heé s chiéu dai tinh toan
« L: Chiéu dai cdu kién

r: Ban kinh quan tinh

E: M6 dun dan hoi cua thép

T2E .

e = G Ung suat Euler

b) Phan loai tiét dién:
AISC 360 phan loai tiét dién thanh 4 loai:
« Tiét dién compact (dic): Co thé dat va duy tri md men déo

o Tiét dién noncompact (khong dic): Pat mdé men chay nhung khong duy tri
duoc mo men déo
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o Tiét dién slender (manh): MAt 6n dinh cuc bd trude khi dat mé men chay
« Tiét dién slender-element (phan tr manh): Chtra cac phan tir manh
CAc gidi han duoc quy dinh cu thé dya trén ty s6 A = %(bé rong/dd day) so voi
Apva 4.

Piém khac biét véi TCVN: AISC c6 hé thdng phan loai tiét dién chi tiét va rd
rang hon, cho phép khai thac t6t hon kha ning chiu lyc déo cua tiét dién.

1.4.3.3 Thiét ké va kiém tra cdu kién chiu uon (dam)

a) Kiém tra kha nang chong uon

Phuong phap LRFD:

¢p My,
voi ¢y, = 0.90
Phuwong phap ASD:

M, /1,
voi Qy, = 1.67

M6 men danh nghia M, phu thude vao loai tiét dién va trang thai gi61 han:
D6i voi tiét dién compact chiu udén quanh truc manh:
- Khil, <L,: M, =M, = F, - Z,(chdy déo toan tict dién)

- Khil, <L, <L,

M, = Cy[M, — (M, — 0.7F,S,)(

L,—L
LI: — L:)] =My
- Khil,>L.:M, =F, S, < Mp(mét 6n dinh xoay-oan dan hoi)
Trong do:

e Zx: M6 dun chdng ubn déo

e Sx: Mo dun chéng udn dan hoi

« Lb: Chiéu dai khong dugc giir ngang

e Lp: Chiéu dai gi6i han déo

o L Chiéu dai gi6i han mat 6n dinh dan hoi

« Cp: Hé s6 diéu chinh m6 men (xét phan bé mod men khong déu)
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b) Kiém tra kha niing chiju cit:

Phuwong phdap LRFD:
vV = ¢,0.6F,A,,C,
Phuong phap ASD:
V./2, = 0.6E,A,,C, /02,
Trong do:

e &, =0.90 hoic 1.00 (tuy diéu kién)
e O, =1.5hoac 1.67
o Aw: Di¢n tich ban bung
« Cy: Hé s6 6n dinh ban bung chiu cat
Pié¢m khac biét véi TCVN:
« AISC cho phép tan dung kha ning déo cia tiét dién (Mp > My)
« Hé s6 Cp giup tan dung kha ning chiu luc khi mé men khong déu
o Phan biét 0 cac trang thai gidi han khac nhau

1.4.3.4 Thiét ké va kiém tra cdu kién chju nén va uén (cot)
Phuwong phap LRFD:

Khi 2 > 0.2:
P,
P 8M., M
—+-(—=+—"5<10
P." 9°M, M,
Khi 2 < 0.2:
P,
P M., M
r +( rX Ty)Sl.O
ZPC Mcx Mcy
Trong do6:

e Pr: Luc nén tinh toan theo t6 hop LRFD

o Pc=@c Pn: Stic khang nén tinh todn

e M, Miy: M6 men uén tinh todn quanh truc x, y

e Mox, Mgy: Stic khang ubn tinh toan quanh truc x, y

Xét dén hiéu wng bac hai (P-A va P-§):
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AISC 360 yéu cau xét hiéu g P-A (chuyén vi ngang cua tang) va P-5 (d6 vong
cuc bo cta cau kién) thong qua:
« Phuong phap phan tich bac hai truc tiép

« Phuong phap khuéch dai mé men bac nhat véi hé sd B 1 va B 2

B1=

p =
1—-—=
Pel

1
B, = 1_2—Pscory > 1.0
2P estory
Piém khac biét véi TCVN:
« Cong thirc twong tac phi tuyén (hé sé 8/9) thay vi tuyén tinh
e Phan biét o trudong hop luc nén 16n va nhé
« He thdng xir 1y hiéu tmg béc hai rd rang va chi tiét hon
1.4.4 Quy dinh vé chuyén vi va bién dang
AISC 360 khong quy dinh cimg gii han chuyén vi ma dua ra cac khuyén nghi tiy
thudc vao chirc nang cong trinh. Tham khao tir ASCE 7 va cac Design Guides:
1.4.4.1 Chuyén vj ngang cua cong trinh
Déi v6i nha cong nghiép mot ting, khong cau truc chuyén vi ngang gidi han:
e« u<H/60khiH<9m
e u<H/100 khi H>9m
1.4.4.2 g vong cua dam
Bang 1.2 Do vong gidi han tham khao theo IBC2012

. A n . Tai tuyét Tinh tai +
Loai cau ki¢n Hoat tai .. ..
’ ) ’ hoac gio Hoat tai

Cau kién mai
+ P§ tran thach cao L/360 L/360 L/240
+ P& tran khong phai thach cao L/240 L/240 L/180
+ Khéng d tran L/180 L/180 L/120
Mai d& tAm kim loai L/150 - -
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Piém khac biét co ban véi TCVN:
« AISC linh hoat hon, cho phép diéu chinh theo tirng du an cu thé
« Giéi han chuyén vi ngang thoai hon nhiéu (H/60-100 so v6i H/300 cia TCVN)

1.4.5 Uu diém va han ché ciia AISC 360
1.4.5.1 Uu diém ciia AISC 360
Tiéu chuén tién tién va cdp nhat: Phu hop vé6i cac phuong phép thiét ké hién dai,
t61 wu hoa hiéu qua két cau.
Tinh linh hoat cao: HS trg nhiéu phuong phéap thiét ké (LRFD, ASD) gitp k¥ su
lga chon phu hop véi tung dy an.
Tinh an toan cao: Cac hé sb an toan dugc quy dinh r0 rang, dam bao do tin cay cua
két cau thép.
D@ tich hop v6i phan mém thiét ké qubc té (SAP2000, ETABS, Tekla...).
1.4.5.2 Han ché ciia AISC 360
Phtic tap hon so véi céc tiéu chuan khac: Poi hoi k¥ su phai c6 kién thirc chuyén
sdu dé ap dung chinh xac.
Yéu cau cao vé kiém soat chét luong: Do khai thac t8i wu kha nang chiu lyc, can
kiém soat chat ché chat luong thi cong va vat liéu.
Gioi han chuyén vi thoai: C6 thé khong phu hop véi mot sé cong trinh c6 yéu
cau cao vé do ctng hodc tham my.

Khong hoan toan phu hop véi céac diéu kién dic thu ciia mot sb quéc gia. Céan hiéu
chinh khi 4p dung cho diéu kién dia phuong Viét Nam (gio, vat liéu...)
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1.5 So sanh diém khac nhau co ban gita Tiéu chuan TCVN 5575:2024 va Tiéu

chuin AISC 360

Bdng 1.3 S0 sanh diém khdc nhau giita hai tiéu chudn

Tiéu chi

TCVN 5575:2024

AISC 360

Pham vi ap dung

Ap dung cho cong trinh
dan dung, cong nghi¢p
thong thuong, khong xét
cau, két cdu lién hop

Ap dung rong hon, bao gdm
nha, cau, gian, khung, két cau
composite.

Phuong phép thiét
ké

Dua trén phuong phap
trang thai gi6i han (Limit
State Design)

Str dung song song hai phuong
phap: LRFD (Load and
Resistance Factor Design) va
ASD (Allowable Strength
Design).

Ngudn goc

Tham khao tir SP
16.13330.2017 (Nga)
Anh huéng Eurocode

Phat trién doc lap tai Hoa Ky

Muc tiéu

An toan 13 wu tién s6 mot
Bao thua hon

Can bang an toan — kinh té

Co s tai trong, to
hop tai trong

Theo TCVN 2737:2023 (tai

trong va tac dong).

Theo ASCE/SEI 7-16.

Gidi han bién dang

Theo TCVN 2737:2023

Quy dinh riéng trong cac
Design Guide

Vi du minh hoa

it

Rat nhiéu

H§ trg phan mém

Tich hop trong it phan
mém hon (hoic chi ¢6 &
cac phién ban mai)

Tich hop & nhiéu phan mém

Hoi nhap quéc té

Tuong thich mot phan
Eurocode 3

Puoc 4p dung toan cau
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Chuong 2 PHAN TiCH, KIEM TRA PHUONG AN THIET KE KET CAU
THEP THEO TIEU CHUAN TCVN 5575:2024 VA AISC 360 CUA MOT SO DU’
AN NHA THEP CONG NGHIEP

2.1 Lwa chon cac du &n nha thép cong nghiép

2.1.1 Tiéu chi lwa cheon

e Loai cOng trinh: Nha cong nghiép thép tién ché, mot ting, ba nhip, khéng
cau truc.

e Quy mod, cip cong trinh: Cong trinh tir cap III dén cap II
e Tiéu chuan 4p dung: 5575:2024 hoic AISC 360
e Hé két cau bao che: Str dung hé vach tén bao che

2.1.2 M6 td cac du dn dwoc lwa chon

2.1.2.1 Dy 4n 05 BW Hdi Duong (Du an 01)

Dy 4n 05 BW Hai Duong 1a mét phan trong chudi céc dy an phat trién bat dong
san cdng nghiép do Cong ty TNHH MTV Phét trién Cong nghiép BW (BWID) dau tu
tai tinh Hai Duong. Du &n ndy nham cung cip cac nha xuéng va kho bai chat lugng cao,
dap rng nhu cau cua cac doanh nghiép trong va ngoai nuéc.

Hinh 2.1 Tong mat bang dw dn 05 BW Hdi Dwrong

Tong quan vé di an:
+ Chu dau tu: Cong ty TNHH MTV Phat trién Cong nghiép BW (BWID).
+ biadiém: Khu Cong nghiép Cam Dién — Luong Pién, xa Cam Dién, huyén
Cam Giang, tinh Hai Duong.
+ Quy md: Du an duoc trién khai trén khu dat cé tong dién tich 63.000m2, véi
3 xuong rong khoang 35.000m?. Clng céc cong trinh phu tro nhu nha bao
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vé, khu phu trg, dap tng nhu cau san xuat va luu trit cua cac doanh nghiép.

Hang muc: Nha xuéng F1 thudc du an cé dién tich 11.178 m?

F
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-
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J - \
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-
4
=
=
“\
: <
T e
—= °

Hinh 2.2 Tong thé két cau cong trinh dy dn 05 BW Hai Duwong

RF2

RF2

RF2

RF2

RF2
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Hinh 2.3 Mt bang két cdu c¢ong trinh dw an 05 BW Hai Dwong
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8000 8000 8000 000 8000 8000 800 000

® © ® ® ® @ ® © o O
Hinh 2.5 Khung dau hoi (RF1) - D dn 05 BW Hai Dwong

Quy md va bé tri mat bang
+ Chiéu dai cong trinh: 162 m
Chiéu rong (bé ngang nha): 69 m
Sé busc: 18
Chiéu dai mdi buéc: 9 m
S6 nhip khung: 3
+ Khoang cach nhip khung: 23 m
Kich thuéc hinh hoc chinh
+ Chiéu cao cot bién (t6i mép mai): 8.5 m
+ Chiéu cao dinh mai: 10.225 m
+ Do ddc mai: 5%
+ Cao d6 nén hoan thién: £0.000 (l4y tai cét san nha xudng)

+ + + +
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2.1.2.2 Dwr &n Logos Bdc Ninh (D an 02)
Dy 4n Trung tam Kho van LOGOS tai Khu cong nghiép VSIP Bic Ninh 13 budc
di dau tién cua Tap doan LOGOS Property vao thi truong Viét Nam, nham phat trién co
s& ha tang logistics chat luong cao phuc vy nhu cau ngay cang ting cua cac doanh nghiép

trong va ngoai nudc.

Hinh 2.6 Tong mdt bang dw dn Logos Bdc Ninh

Tong quan vé di an:

_|_

Chua dau tu: Tap doan LOGOS Property, mot cdng ty bat dong san cong
nghiép co tru so tai Sydney, Australia.

Vi tri: L6 03 va L6 20, Khu cong nghiép VSIP Bac Ninh, x4 Phi Chan, thi
xa Tir Son, tinh Bic Ninh, Viét Nam.

Quy mé: Dy an c6 quy md khoang 13,4 ha, duoc phét trién voi muc tiéu
xay dung va cho thué kho bi logistics tiéu chuan quéc té, phuc vu cac
doanh nghiép san xuat, xuat nhap khau va thuong mai dién tu.

Du an hudng toi phét trién hé thong kho hién dai, bén viing, gép phan nang
cao nang luc ha tang logistics tai Bic Ninh va khu vuc phia Bic, dap tng
xu hudng dich chuyén chudi cung &ng toan cau.
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Hinh 2.7 Téng thé két cdu céng trinh dw dn Logos Bdc Ninh
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Hinh 2.10 Khung dau héi (RF1) - Dy édn Logos Béc Ninh

Quy md va bd tri mit bang

+

+ + 4+ 4+ 4+

+

Chiéu dai cong trinh: 188 m

Chiéu rong (bé ngang nha): 93.8 m
S6 buéc: 18

Chiéu dai budc dau hoi: 6m

Chiéu dai budc khung gitta: 11m

S6 nhip khung: 3

Khoang céach nhip khung: 30/31.9 m

Kich thuéc hinh hoc chinh

N
+
N
N

Chiéu cao cot bién (téi mép mai): 12.45 m

Chiéu cao dinh mai: 14.75 m

Do doc mai: 4.4%

Cao do nén hoan thién: £0.000 (l4y tai cot san nha xudng)

2.1.2.3 Dur & Nha Xuwéng Cho Thué CN Viét Nam (Der an 3)

Hinh 2.11 Téng mdt bang dw dn Nha Xuéng Cho Thué CN Viét Nam
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Tong quan vé dir an:
+ Cha diu tu: Cong ty TNHH MHK2 C&N VINA.,
+ Vi tri: L6 A5, khu cbng nghiép Tam Anh — Han Quédc, xa Tam Anh Bic,
huyén NUi Thanh, tinh Quang Nam, Viét Nam.
+ Quy mo: Dién tich xay dyng nha xuéng 10.533m?
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Hinh 2.12 Téng thé két cdu cong trinh di dn Nha xuéng cho thué CN VN
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Hinh 2.13 Mt bing két cau céng trinh dw dn Nha xwéng cho thué CN VN
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Hinh 2.15 Khung dau hoi (RF1) - D dn Nha xwéng cho thué CN VN

Quy md va bé tri mat bang

_|_

+ + + +

+
Kich
+

+
+
+

Chiéu dai cong trinh: 174 m
Chiéu rong (bé ngang nha): 60 m
Sé busc: 25
Chiéu dai mdi budc: 7 m
S6 nhip khung: 3
Khoang céach nhip khung: 20 m
thudce hinh hoc chinh
Chiéu cao cot bién (toi mép mai): 6.637 m
Chiéu cao dinh mai: 10.637 m
Do doc mai: 15%
Cao d6 nén hoan thién: +0.000 (lay tai c6t san nha xuéng)

10637
Dinh mai

N e
L icf@nmé
g

it




26

2.2 Kiém tra dw an 05 BW Hai Dwong (Dy an 01)

2.2.1 Di# ligu dau vao
2.2.1.1 Diz lidu thiét ké cong trinh
A. Tubi tho cong trinh: 50 nim
B. Cép thiét ké cong trinh
- Cép cong trinh
- Muc do quan trong
- Hé s tAm quan trong y
- Bac chiu Ira
C. Vatli¢u

- Vat liéu st dung cho cong trinh: Xem bang A1, phu luc A

2.2.1.2 Tai trong
A. Tai trong gio6
- Diadiém
- Phan vung ap luc gid

- Gia tri ap lyc gi6 chu ky 20 nam

- Dang dia hinh
B. Tai dong dung

: Huyén Cam Giang — Hai Duong
all

: 1.25 KN/m?

‘B

Bang 2.1 Bang tai trong dung dw an 05 BW Hai Duwong

Tai Mb ta Gia tri Pon vi
trong
A \ A Phan mém tu x4c 2
Cot & Keo (Dam) dinh (KN/m?)
Tinh tai TAm ton & Xa gb 0.1 (kN/m?)
Tai trong treo 0.15 (KN/m?)
Hoat tai Hoat tai trén Mai 0.3 (KN/m?)
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2.2.2 Tinh toan theo Tiéu chudn TCVN 5575:2024

2.2.2.1 Tinh toan tai trong vao khung
Tinh toén tai trong dirng: Xem bang B1 phu luc B
Tai trong gi6: Xem bang B7 phu luc B
2.2.2.2 Té6 hop tdi trong
T4 hop tai trong: Xem bang C1 phy luc C
2.2.2.3 M0 hinh tinh toan
St dung phan mém SAP2000 dé mé hinh tinh cong trinh

Hinh 2.16 M6 hinh tinh toan tong thé di dn 05 BW Hdi Duong

” " KH KH KH KH KH K

KH KH

..c3
Cc3

Hinh 2.17 M@ hinh tinh toan khung dau hoi RF1 dw dn 05 BW Hdi Dwong

R4B RS RS R4B
R R2 R3 R4A R4A R3 R2 R1
’/—/ o~ o~
- O o

C1

&l

Hinh 2.18 M6 hinh tinh toan khung giita RF2 du an 05 BW Hai Duong
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Hinh 2.19 M6 hinh tinh toan ié giang dw dn 05 BW Hai Dwong

Tiét dién cac cau kién tinh toan: Tiét dién cac cau kién dugc lua chon theo
nguyén tac dam bao cac dicu kién vé kha nang chiu lyc va chuyén vi

Badng 2.2 Tiét dién cdc cdau kién tinh theo TCVN dy dn 05 BW Hai Duwong

Loai cAu kién | Tén céu kién Tiét dién
C1 (350-800)x250x10x12
C2 400x250x8x12
Cot
C3 300x200x6x10
CH1 300x200x6x10
R1 (800-500)x250x10x16
R2 500x250x10x16
R3 500x250x10x16
Dam (Xa) R4A (500-850)x250x10x16
R4B (850-500)x250x10x16
R5 (500-250)x250x10x16
KH 250x150x6x10
g ST1 150x150x3.2
Giang doc
ST2 125x125%2.5

Gén tai trong vao mo hinh: Xem muc D.1.1 phu luc D
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2.2.2.4 Két qua phan tich ngi luc

Biéu dd ndi luc: Xem muc E1.1 phu luc E

2.2.2.5 Kiém tra 6n dinh tong thé

Hinh 2.20 Biéu do chuyén vi ngang khung (mm)

PtObf: 256

PtEIm

U=
- u2=
—g U3
?m

| Re=
| R3-

256

000082

Kiém tra chuyén vi ngang khung

‘ Chuyén vi :
Chiéu cao G161 han cho | Gia tri gidi han 0 al;yeﬁ i Kiém tra
khung H (m) phép [u] cho phép (mm) 9ang Umx Umax < [U]
(mm)
8.5 H/300 28.33 28.32 Dat
|
Hinh 2.21 Biéu do vong khung (mm)
Kiém tra do vong
Nhip khung L | Gidéi han cho | Gid tri gidi han | DO vong fmax Kiém tra
(m) phép [f] cho phép (mm) (mm) fmax < [f]
23.0 L/247 93.11 27.06 Dat
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2.2.2.6 Tinh toan cgt
Cot C1_(350-800)x250x10x12
- Tai tiét dién dinh cot 800x250x10x12: Tinh todn voi ndi luc theo td hop gay
bét loi nhat cho cot.
TINH TOAN COT THEP I CHIU NEN UON

I. Thong sb tinh toan
1. Tiet dién

Chiéu cao tiét dién: h= 800 mm
Bé rong ban canh: bs= 250 mm
Chiéu day ban bung: t,, 10 mm
Chiéu day ban canh: te= 12 mm
Chiéu cao ban bung: hy = 776 mm
Dién tich tiét dién: = 137.6 cm?
Moment quan tinh cua tiét dién: l,= 132090 ¢m?
l,=  3137.9 ¢cm*
Bén kinh quén tinh cta tiét dién: iy = 31.0 cm
= 4.8 cm
Moment chong udn cua tiét dién: W, = 3302.2 ¢m®
Wy = 251.0 Cm3
Moment tinh cua tiét dién: S,=  1934.7 ¢m?®
| 6

o= 4.85E+06 ¢m
o= 493 cm?

Moment quan tinh quat ciia tiét dién:
Toa do quat:

Moment chdng udn quat cua tiét diéer W, , = 9850 ¢m*
Moment quan tinh khi xoén ty do: l= 55 cm*
2. Vat liéu

Mac thép: Q345

Do day: t<=16

Hé s6 do tin cay cua thép: Ym = 1.1

Hé s6 diéu kién lam viéc: Y = 0.95

Gi6i1 han chay cta thép: f, = 345 MPa
Gidi han bén kéo cua thép: f,= 510 MPa

Cudng d6 chiu kéo, nén, udn tinh toan cua thép theo gii han chay:

fo=1f/ym= 314 MPa
Cuong dd chiu truot tinh toan ctia thép:
f, =0.58f, /vy, = 182 MPa

Cuong do chiu kéo, nén, uén tinh toan cia thép 1am ban canh theo gidi han chay:

fie= 314 MPa

Cuong do chiu kéo, nén, uén tinh toan cia thép 1am ban bung theo gidi han chay:
fow = 314 MPa

Modun dan hdi cta thép: E= 210000 MPa

3. Néi luc

Vi tri cta luc trén cot : Z= 8.50 m

Luc doc: N = -159.6 kN

Luc cét: V, = 55.4 kN
V, = 0.0 kN



Moment: M, = -533.5 kN.m
M, = 0.0 kN.m
4. Lién ket go”t
Chiég déi‘cc}t: L= 8.5m
H¢ so chiéu dai tinh toén: pn= 2.5
Chiéu dai tinh toan cua cot: L,= 21.3m
L,= 3m
P manh cua cot: M=L /i, = 68.6
N=Ly /iy = 62.8
Do manh quy uéc: Mqu= 2.65
Myqu= 2.43
Il. Tinh toan ‘
1. T inh todrg do bén
Kiém tra diéu kién:
f, = 345 < 400 MPa
t=VS/(lt,) = 8 < 0.5f,= 91 MPa
c=N/A, = 12 < 0.1f4= 31 MPa

Néu 6 <= 0.1fq, thi chi dugc ding CT 104 néu thda mén diéu 8.5.8 va 8.5.18
Diéu kién 8.5.18:

M= 0.39 < ] 0.60
Diéu kién 8.5.8:
1=VIA, = 7.1 MPa
r="f/fu= 1.0
o= A¢l A, = 0.4
t/f, = 0.0
Aaw = 3.00
o= 0.23
M
£t (ra, +a) = 048 < 1

==> Tinh toan do bén theo CT 104
+) Tinh toan d6 bén theo CT 104:
M M, B

N n+ = + + =1
Rl1= [Af.» CW,mafaZe S WonmafoZe Wonmala¥e

n'yds ¢ X1, min y " ¥ ynmin o, min

Af/ Aw = 0.39

n= 15

Cx = 1.15

Cy= 1.47

N/ (Anfyayd)]” = 0.008

Mx/ (CxWxn,minfdec) = 0.471

My/ (CyWyn,minfdec) = 0.000

B/ (Wmn,minfdec) = 0.000
R1= 0.479 < 1

Két luan: Cot dam bao do bén

Thoa
Thoa

Thoa

Thoa



32

2. Kiém tra on dinh trong mdt phdng téc dung ciia mé men uon trimg voi mat phang doi ximg

Do 1éch tam: e=M/N = 3343 mm
Do 1éch tam tuong ddi : m = eA/W, = 13.9
Al Ay, = 0.39
Au= 2.65
Hé s6 anh hudng cua hinh dang tiét dién: n= 1.23
Do léch tam tuwong ddi quy doi: My = MM = 17.10

Kiém tra theo diéu kién 1
2.a. Diéu kign 1
R2 = N/gAfy4y. <1
Hé s6 6n dinh khi nén uén: P = 0.075
R2 = 0.521 < 1
Két ludn: Cot dam bao on dinh
2.a. Piéu kién 2
M
R2 = %WA::}m - Wqéyc * Wm?yu?c =1

ch = 3302.2 cm3

ch = 251.0 Cm3
W, = 9850 cm*
Xac dinh hé s6 y:
+) D6i v6i thép chit I can:
k= Nil
o= Nil
v = Nil
+) Bdi v6i thép chir I t6 hop han:
k= 4
hp = 800 mm
o= 0.25
Y= 1.92
Xac dinh hé s6 @y
h= 788 mm
Q= 2.10
¢p = 1.00
Mx/ ((Pchxfdec) = 0.542
My / (Weyfyqve) = 0.000
B/ (Weofyave) = 0.000
R2 = 0.000 < 1

K&t luan: Kiém tra theo didu kién 1
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3. Kiém tra on dinh ngodi mdt phang uon
R3 = N/co Afyqy. <1

Loai tiét dién: b
Cac hé sb phu thudc loai tiét dién, duge xac dinh theo Bang 7:
o= 0.04
B= 0.09
D6 manh quy wdc cua cau kién: Au= 2.43
5= 17.5
Heé sb 6n dinh khi nén dang tim: Oy = 0.755
Tinh hé sb 6n dinh khi nén dung tim véi: Aqu= 3.14
= 22.1
0 = 0.614
m, = (M, / N)(A/W,) = 13.9
Xéc dinh hé s6 c:
+) Khi d6 léch tam twong ddi m, <5
o= Nil
B= Nil
c= Nil
+) Khi d6 1éch tam tuong d6i my > 10
Hé s6 6n dinh khi ubn: op= 1.000
c= 0.087
+) Khi d6 1éch tam twong ddi 5 < m, < 10
Cs = 0.2
Cio = 0.12
c= Nil
Kiém tra:
R3= 0.172 < 1

Két luan: Cot dam bao 6n dinh
4. Kiém tra on dinh ban bung
+) B9 manh quy udc cia ban bung:

how =(Net / t) (F/E)™° = 3.00
+) Xéc dinh 6 manh quy udc gidi han ctia ban bung:
Puong han canh: Puong han canh 2 bén
y1 = 388 mm

Ung suét nén 16n nhat tai bién tinh toan cta ban bung;

01 = 168.30 MPa
Ung suit nén twong tng tai bién tinh ton ciia ban bung;

6, = -145.10 MPa

o= (o1 -0y)lo; = 1.86
Cor = 26.90
Tt =VI(t,hy,) = 7.14 MPa
Ung suét tiép trung binh tai tiét dién dang xét:
B =0.15cyt/o; = 0.17
D6 manh quy wdc cua ciu kién trong mit phing tac dung ciia md men ubn
Axqu= 2.65
Coy = 0.23

Pe = 0.07
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m, = 13.9
my = 0.0
Céac cong thirc tinh d0 manh quy udc gidi han:

o] = 2.35 CT 22
o] = 2.30 CT 23
o] = 2.35 CT 124
o] = 3.10 CT 125
o] = 5.17 CT 126
o] = 5.50 CT 129

Cac truong hop tinh d6 manh quy udce gidi han:
TH1: Péi véi tiét dién loai 1

TH1.1m,<1 COy> P Ay =<2 Tinh theo CT 22
TH1.2 m,<1 COy> Qe Ayy>2 Tinh theo CT 23
TH1.31<m,<10 COy> @ Ay <2 Tinh theo CT 124
TH1.41<m,<10 COy> Qe Ayyw=2 Tinh theo CT 125
TH1.5 10 <m, < 20 Coy > P Noi suy CT 124, 125

=>> P9§ manh quy uwdc gidi han cia ban bung:
] = 2.30094
Mow > [Auw]
Keét ludn: Khong thoa

Aw > 2.3 Can gia cudng suon
+) Truong hop gia cudng sudn cing ngang

Phuong phap gia cuong: Cap suon

Chiéu rong ban suon: b, = 66 mm
Chon b, = 100 mm

Chiéu day ban suon: t, = 8 mm
Chont, = 8 mm

Khoang cach cac suon: a =1552 ~ 1940 mm

5. Kiém tra on dinh ban canh
P06 manh quy wdc cua ban canh:

Aot =(0er / te) (Fiaf E)*° = 0.39
ber = 120.0
Ayqu= 2.43

P06 manh quy wdc gidi han ctia ban canh:
[A] =0.36 + 0.1A, o, = 0.60
7“uf < [ng]
Két luan: Cot dam bao on dinh ban canh

Bang tong hop két qua kiém tra cac cu kién khac: Xem myc F.1, phu luc F)
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2.2.2.7 Tinh toan dam
Dam R1 (800-500)x250x10x16: Tinh toan véi ndi luc theo t hop gay bat loi
nhét cho dam. Kiém tra tai tiét dién 800x250x10x16

TiNH TOAN DAM THEP I CAP 1 CHIU NEN UON
I. Thong so ’tinh toan
1. Tiét dién

Chiéu cao tiét di¢n: h= 800 mm
Bé rong ban canh: bs= 250 mm
Chiéu day ban bung: t, = 10 mm
Chiéu day ban canh: t;= 16 mm
Chiéu cao ban bung: hy = 768 mm
Dién tich tiét dién: A= 156.8 cm?
Moment quan tinh cia tiét dién: I,= 160697 cm*
l,= 4179.5 cm?
Moment chdng udn cua tiét dién: W, = 4017.4 ¢m®
y = 334.4 (;m3
Moment tinh cia tiét dién: S,= 2305.3 cm®
Moment quan tinh quat cua tiét dién: |, = 640E+06 o6
Toa dd quat: O = 490 cm?
2. Vit liéu
Méc thép: Q345
bo day: t <=16
Hé s6 do tin cay cua thép: VY = 1.1
Hé s6 diéu kién lam viéc: Ve = 0.9
Gi6i han chay cua thép: f, = 345 MPa
Gidi han bén kéo ctia thép: f,= 510 MPa
Cudng d6 chiu kéo, nén, udn tinh toan cua thép theo gidi han chay:
fla="T/ym= 314 MPa
Cuodng dd chiu truot tinh toan cua thép:
f,=0.58f, /vy, = 182 MPa
Cuong do chiu kéo, nén, udn tinh toan cua thép 1am ban canh theo gidi han chay:
fr= 314 MPa
Cudng d6 chiu kéo, nén, udn tinh toan cua thép lam ban bung theo gidi han chay:
fow = 314 MPa
Modun dan hdi cta thép: E = 210000 MPa
3. Lién két dam
Chiéu dai dam: L= 23'm
Chiéu dai tinh toan ctia dam: Lef = 42 m
Lién két canh chiu nén: Co
4. Noi luc
Vi tri cta luc trén dam : zZ= Om
Luc doc: N=  -63.7 kN
Luyc cat: V,= -155.7 kN
V= 0.0 kN
Moment: M, = -533.5 kN.m
M, = 0.0 KN.m



36

I1. Tinh toan
1. Tinh todn do bén
Kiém tra diéu kién:
f, = 345 < 400 MPa

y
T=VS/(It,) = 22 < 05f,= 91MPa
o =N/A, = 4 < 0lfy= 31MPa

Néu 6 <= 0.1f,4, thi chi dugc ding CT 104 néu thda man diéu 8.5.8 va 8.5.18
Piéu kién 8.5.18:

A = 029 < [Ad 0.78

Piéu kién 8.5.8:
1=V/A,=  20.3 MPa

r="fu/f,= 1.0
of = Ar/ Ay = 0.5
t/f, = 0.1
Agw = 2.97
o= 0.23
M
forhit, (ra, va) = 0.43 < 1

==> Tinh toan d6 bén theo CT 104
+) Tinh toan d¢ bén theo CT 104:
M M, B

N + L + + <1
Rl= (Af.» W, afa¥e  CWonnifae  Wonmalo¥e

n yds © xn1,min ¥ " ynmin e, min

AdA,= 052

n= 15
Cy= 1.12
Cy = 1.47

[N/ (Afygy)]” = 0.002
Mx/ (CxWxn,minfyd'Yc) = 0.421
My / (€\Wyn minfydyc) =  0.000
B/ (Wynminfyaye) =  0.001
R1= 0424 <
K&t luAn: Dam dam bao d6 bén
2. Kiém tra kha nang chiu cdt cua tiét dién
R2 =VS/(It,fy) = 0.136 <
Két luan: Dam dam bao chiu cat

Thoa
Thoa

Thoa

Thoa
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3. Kiém tra kha néng tac dung dong thoi ciia moment va luc cdt

0,87 z 3 5
R3 = fwyc-Jax—axGy+ay+3rw <1
T
R4a= —L=<1
f.7e
y= 384 mm
X= 5 mm
6, =My/l,= 1275 MPa
o, =Mx/l,= 0.0 MPa
1, =VS/(It,)= 223 MPa
R3 = 0.41 < 1
R4 = 0.14 < 1

Két luan: Dam dam bao chiu dong thoi moment va luc cit
4. Kiém tra on dinh tong the

M, , M . B

+ + <1
R5 = @W.fur. Wofer. W.fur.

W, = 4017.4 cm®
ch = 334.4 (;m3
We, =

13067 c¢m*
Xac dinh hé s0 y: "
+) Boi vdi thép chir I t6 hop han:
k= 8
hm = 784 mm
o= 1.30
Y= 212
Xac dinh hé s6 @y
h= 784 mm
¢ = 1.29
Qp = 0.95

I\/Ix/ ((Pchxfdec) = 0.495
My / (Wefyqv) = 0.000
B/ (Wqufyave) = 0.000
R5= 0.495 < 1
Két luan: Dam dam bao 6n dinh tong thé
5. Kiém tra 6n dinh ban bung
D06 manh quy udc cia ban bung:
how =(Ner / 1) (F/E)*° = 2.97
Do manh quy udc gidi han cia ban bung: [Auw] = 35
My . < [kuw] .
9 9 Két ludn: Dam dam bao on dinh ban bung
6. Kiém tra on dinh ban canh
P06 manh quy udc cua ban canh:
Aot =(0e 1 1) (F/E)*° = 0.29
D06 manh quy wdc gidi han clia ban canh:
[l = 05(f,4/o)’°=  0.78
}\'uf . < [xuf] ,
Két luan: Dam dam bao on dinh ban canh

Bang tong hop két qua kiém tra cac cu kién: Xem muc F.1, phy luc F
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2.2.2.8 Tinh toan hé giang
Dam ST1_[]150x150x3.2: Tinh to4n véi ndi luc theo td hop gy bét loi nhat cho
dam.
TiNH TOAN CAU KIEN THEP HQOP CHIU KEO NEN PUNG TAM

I. Théng s6 tinh toan
1. Tiet dién

Chiéu cao tiét dién: h= 150 mm
Bé rong tiét dién: b= 150 mm
Chiéu day tiét dién: t= 3.2 mm
Dién tich tiét dién: A= 18.8 cm’
Moment quéan tinh cua tiét dién: I,= 6752 ¢m*
Iy = 675.2 Cm4
Ban kinh quan tinh cua tiét dién: Iy = 6.0 cm
iy= 6.0 cm
Moment chéng uén cua tiét dién: W, = 90.0 ¢m?®

2. Vat liéu

Mac thép: CCT34
Do day: t<=16
Heé b db tin cay cua thép: Ym = 1.1
He s6 diéu kién lam viéc: Yo = 0.9
Hé s6 diéu kién lam viéc theo gidih: v, = 1.3
Gidi han chay cua thép: f, = 220 MPa
Gidi han bén kéo cua thép: f, = 340 MPa
Cudng d6 chiu kéo, nén, udn tinh toan cua thép theo gidi han chay:
fo=F/ym= 200 MPa
Cuong d6 chiu kéo, nén, udn tinh toan cua thép theo gidi han bén:
fua=Fu/ym= 309 MPa
Cuong d6 chiu truot tinh toan cia thép:
f,=0.58f, /vy, = 116 MPa
Cudng d6 chiu kéo, nén, udn tinh toan cua thép 1am ban canh theo gi6i han chay:
fe= 200 MPa
Cuong d6 chiu kéo, nén, udn tinh toan ciia thép lam ban bung theo gidi han chay:
fow = 200 MPa
Modun dan hoi cua thép: E = 210000 MPa
3. Noi luc
Luc doc: N= 115.8 kN
Luc cit: V, = 0.0 kN
V, = 0.0 kN
4. Chiéu dai cdu kién
Chiéu dai céu kién: L= 9.0 m
So do lién ket: Khép - Khép
H¢ s6 chiéu dai tinh toan: L= 1.0
Chiéu dai tinh toan cta cu kién: L= 9.0m

L, = 9.0 m
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P manh cua cau kién:
Do manh quy udc:

Il. Tinh toan
1. Tinh toan do bén
Kiém tra di€u kién:

f

M=L/iy=  150.1
=Ly /iy=  150.1
= 463
b= 4.63

= 220 < 400MPa

==> Tinh toan do bén theo CT 1

+) Tinh toan d6 bén theo CT 1:

Dién tich tiét dién thye cta cau kién: A, =

+) Tinh toan d6 bén theo CT 2:

2. Kiém tra on dinh

R1 = N/(Afyqye) <1
18.8 ¢cm?

R1= 0342 < 1
Két luan: Cau kién dam bao d6 bén

R1= NYU/(Anfuch) < 1
R1= Nil > 1
Két luan: Nil

R2 = N/gAf,gy. <1

Céc hé s6 phu thudc loai tiét dién, duge xac dinh theo Bang 7:

Do manh quy udc cia cau kién:
H¢ s6 6n dinh khi nén dting tam:

Kiém tra:

3. Kiém tra 6n dinh ban
+) B6 manh quy udc:

}\'uw =(hef / tw) (fvd/E)Ol5 =

+) Xac dinh d6 manh quy udc gidi han:

4. Kiém tra kha néing chiu cdt

R3 = V/(Af,y.) =

5. Kiém tra dé manh

P06 manh cua cac cau kién:

Do manh gidi han cua cac cau kién khi chiu nén: A, =

o= 0.03
B= 0.06
Aqu= 4.63
o= 33.8
o= 0354
R3= 0.967 < 1

Két luan: Cau kién dam bao 6n dinh

heg=  143.6 mm
tw = 3.2 mm
1.38
Au= 4.63
o] = 1.60
7\'uw < [xuw]

Két luan: Céu kién dam bao 6n dinh

0.000 < 1
Két luan: Céu kién dam bao chiju cét

o = N/(pAfqy,) = 0.97
A=Lg/i=  150.1
200
Két luAn: Pam bao d6 manh khi chiu nén
300

Do manh gidi han ciia cac cau kién khi chiu kéo A, =

Két luan: Dam bao do manh khi chiu kéo

Bang téng hop két qua kiém tra cac ciu kién: Xem muc F.1, phu luc F
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2.2.2.9 Tinh toan céc chi tiét lién két
A. Lién két chan cot
- Tinh toan lién két chan cot C1

TINH TOAN KIEM TRA LIEN KET BULONG NEO

Chi tiét Chén cét C1
Noi lre kiém tra N S
Nimax = 1803 T V_J (o o]
Nimin = -17.0T R
Vinax = 0.87 T TS e X-BOLT

H sl N hinh o6 gid tri am ()
Thép ban bich Bé tong
Mae f, fa f, v twm B L Cip Ry
- MPa MPa MPa - mm mm mm - MPa
Q345 345 314 182 095 16 250 370 B225 13
Bulong

Cap foo  fy fep dy A Ay

Vb X I—neo

- MPa MPa MPa mm c¢m? cm? - con mm
56 240 210 620 20 3.14 245 09 4 400
Que han Tiét dién cot
Loai  bf b e Tus h¢ h bs t; tw
- - - MPa MPa mm ocm cm cm cm
E43 0.7 1 180 212 6 35 25 1.2 1

Kiém tra bé tong chiu nén cuc bd

Ung suét nén tac dung 1én bé tong

Ung suét nén cuc han

Két ludn:  => Bé téng dam bdo nén cuc bo

Kiém tra bulong chiu cat

6max = N/(BLL)= 1.8 MPa
[6mad = Y.-R,= 9.8 MPa

Luc cit tac dung 1én 1 bulong N=V/X= 25T
Kha ning chiu cit 1 bulong Nyo =fup-Ap-Ny-Yp¥c= 56T
Kha nang chiu ép mat 1 bulong Nep = fop dp-Ztyp.yc = 170 T
Kha ning chiu cit tinh toan 1 bulong [Ny]= min(Ny,, Ng]= 56T

Két luan:  => Bulong ddm bdo chiu cdt
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Kiém tra bulong chiu kéo

Luc kéo tac dung 1én 1 bulong Ny = N/X =
Kha nang chiu kéo 1 bulong [Nip] = fha-Apn-ve =
Két luan: => Bulong dam bdo chiu kéo

Kiém tra ban de

Momen tac dung 1én ban dé Myg = 8y.Omax.d” =
Chiéu day ban dé yéu cau tyc = [6.Myq/ (f-Yc)]O'5 =
Chiéu day ban dé bd tri tor =

Két luvan: => Ban dé dam bao bén

Kiém tra dwong han lién két ban dé

Chiéu dai duong han canh lg=2.b - t, - 3cm =
Chiéu dai duong han bung l,, = 2.(h - 2t;) - 2cm =
Luc kéo tac dung lén ban canh N; =0.5*N =
Puong han yéu cau ndi ban canh he > Ne[le.min(Bs.fus, Br.Fur)] =
Puong han yéu cau ndi ban bung he" > VI[1,.min(Bs.fus, Brfur)] =

h“= 2mm < h=

Két luan: => Chiéu cao dwong han dam bdo

Tong hop ti s6 khai thac <1

Nén cuc b bé tong 0.23] OK
Kéo, cit bulong 0.81] OK
Ban dé 0.90| OK
Duong han 0.26] OK

- Tinh to4n chi tiét lién két chan cot C2, C3, CH1: Xem muc G1.1, phu luc G

45T
56T

1.0 T.m
14.5 mm
16 mm

46 cm
53.2 cm
9.02T

2 mm
1 mm
6 mm



B. Lién két dinh cot
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- Tinh to4n lién két dinh c6t C1: Lién két ngam

TINH TOAN KIEM TRA LIEN KET CHIU MOMEN

Chi tiét Pinh ¢t C1
N
v M
E—)
3
I— ' KR 1AEE K
o R 5
Y ° ol e ol e °
3 y
\ R
h=800
L=1060 >
Thép tim sir dung Q345 Quy uoc:
Codo day t t<16 mm Momen nhuw hinh co gia tri am (-)
Cudng do6 tiéu chuén fy 345 MPa Luc doc nhw hinh co gid tri am (-)
Cuong do kéo dut f, 470 MPa  Bu long cip do bén 8.8
Cuong d9 tinh toan fq 314 MPa Mac thép bulong 40Cr
Cuong d6 tinh toan chiu cit f, 182 MPa  Hé s6 lam viéc bu 16ng y, 0.9
Mb dun dan hoi E 210000 MPa Cuong d¢ tinh toan chiu kéo fy, 448 MPa
Heé s6 lam viée y, 0.90 Cuong d6 tinh toan chiu cit f,, 332 MPa
Chiéu rong ban ma B 27 cm S6 lugng mit ma sat ng 1 mat
Dai ban ma L 106 cm S6 day bu long m 2 day
Day ban ma t,, 18 mm Tong s6 lwong bu 16ng n 12 cai
Que han E43 bf= 0.7 b= 1 Puong kinh bu 16ng d 27 mm
fof = 180 Mpa fous = 212 MPa Dién tich tiét dién nguyén A, 5.72 cm?
Chiéu cao duong han hy 8 mm Dién tich tiét dién thuc Ay,
Chiéu cao tiét dién cot h 80 cm Khoang cach 2 tim bu 1ng b
Bé rong ban canh cot by 25 cm
Bé day ban canh t; 1.2 cm
Bé day ban bung t,, 1cm

Noi lyc kiém tra (T, T.m)

T hop N M

\%

ULS-2 14 48

-13
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- Kiém tra bu 16ng chiu kéo

Xem tiét dién quay quanh ban canh, lyc kéo do momen tac dung 1én cac bulong phan

b tuyén tinh theo khoang cach tim quay. Luc kéo 1én hang bulong ngoai cting x4c dinh:

T, = M.a,/(Sa”) = 286 T

Luc kéo 16n nhét 1én 1 bulong: Ny = To/m= 143 T
Luyc kéo cuc han cua 1 bu 16ng: [Niplmax = Aon-fio-Ye = 185 T
Két luan: => Bu long dam bdo kha nang chiu kéo

- Kiém tra bu 1ong chiu cit

Luyec cit tac dung 1én 1 bu 1ong: Ny, =2.ViIn= 22T
Kha nang chiu truot ctia 1 bu 16ng: [NTvb = Fup-Ap-Ny-Yb-Ye = 123 T
Két luan: => Bu léng ddam bdo khd ning chiu cdt
- Kiém tra bé day ban bich

Ban ma dugc xem nhu ngam tai 2 ¢t bulong, chiu luc tap trung P,

Prax = N + M/(h-t) = 75T Pmax

Momen My = Prax-0o/8 = 1T.m N > 1 - ;
Luc cét Vi = Pray/2 = 37T ) bo ;
Momen khang uén ban ma: Wy = Loty /6 = 57 cm®
Ung suit gdy udn ban ma: S = My/Wpp = 244 MPa
Ung suit chiu ubn: [s] = f.9.= 282 MPa
Ung suét giy cit ban ma: t=Vp/(Ltyy) = 20 MPa
Ung suét chiu cét: [t]=f,.0.= 164 MPa
Ung suét trong duong; S =(s° +3t9)°° = 247 MPa
Kétluan:  => Chiéu day ban ma dam bdo
- Kiém tra duwong han lién két ban ma vao tiét dién

Tong dién tich duong han: Ay = 337 cm?
Momen khang udn duong han: Wy, = 4935 cm?
Ung suit trong dudng han: = [(MIWy, + N/Ag)* +3(V/IA4)°1°° = 102 MPa
Ung suit dudng han chiu duoc: (B-fo)min = Min(Bs.fis, Br.fus) = 126 MPa
Két luan: => Chiéu cao dwong han dam bdo
- Kiém tra kich thwéc tim swon gia cwdong nach dim

Luyc nén gay ra: F=(M/hg).(AdA) + (AdJA)N= 16T
Dién tich ban thép yéu ciu: A =FI(flgy) = 6 cm?
Dién tich ban thép b tri: Ay =2Dbits= 22 cm?
Két luan: => Dién tich swon gia cuong dam bdo bén

by/t, = 13 < [bdt] = (EMH*°= 26

Két luan: => Pam bdo 6n dinh
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- Tinh toan lién két dinh cot C2: Lién két khop

TINH TOAN KIEM TRA LIEN KET KHOP

Mi lién két  Pinh cdt C2

N
A"
) l

3
4 ° PR
o R 5
[ ° °
B Y
v
h=400
L=420 >

Thép tdm st dung Q345 Quy wéc:
Codo day t€ t<16 mm Momen nhu hinh cé gia tri dm (-)
Cuong do tiéu chuin fy 345 MPa Luc doc nhu hinh ¢6 gia tri am (-)
Cuong d6 kéo dit f, 470 MPa  Bu long cap do bén 8.8
Cuong d6 tinh todn fi4 314 MPa Méc thép bulong 40Cr
Cudng d6 tinh toan chiu cit f, 182 MPa Hé s6 1am viéc bu 16ng v, 0.9
M6 dun dan hoi E 210000 MPa Cuong d6 tinh toan chiu kéo fy, 448 MPa
Hé sb 1am viéc y, 0.90 Cuong d0 tinh toan chiu kéo fi, 332 MPa
Chiéu rong ban ma B 25 cm Sé luwong mat ma sat ng 1 mat
Dai ban mi L 42 cm S6 diy bu long m 2 day
Day ban ma t,, 16 mm Tdng s6 lugng bu 16ng n 4 cai
Que har E43 b= 0.7 b, = 1 Puong kinh bu 1ong d 20 mm
for = 180 MPa, fos = 212 MPa Dién tich tiét dién nguyén A, 3.14 ¢m?
Chiéu cao duong han hg 6 mm Dién tich tiét dién thyc Ay, 2.45 cm?
Chiéu cao tiét dién cot h 40 cm Khoang cach 2 tam bu 16ng by, 15 cm
Bé rong ban canh cot by 25 cm
B¢ day ban canh t; 1.2 cm
Bé day ban bung t,, 0.8 cm

Tohop N
uLs6 27

Noi luc kiém tra (T, T.m)

M \Y
0 0
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- Kiém tra bu 16ng chiu kéo
Luc kéo 16n nhét 1én 1 bulong: Ny = N/n = 6.65T
Luc kéo cuc han cta 1 bu 16ng: [Niplmax = Avn-fio-Ye = 99T
Két ludn: => Bu léng dam bdo kha nang chiu kéo

- Kiém tra bu 16ng chiu cit
Luc cit tac dung 1én 1 bu 16ng: Ny, = 2.V/n = 00T
Kha nang chiu trugt cua 1 bu 16ng: [N1vo = fup-Ap-Ny-Yo-Ye 84T
Két luan: => Bu Iéng dam bdo kha ndng chiu cdt

- Kiém tra bé day ban bich

Ban ma dugc xem nhu ngam tai 2 ct bulong, chiu lyc tap trung Py,

Prac = N + M/(h-t}) = 27T Pmax

Momen My, = Pax-0o/8 = 0 T.m N - T - f
Luc cit Vi = Prgd2 = 13T ) bo :
Momen khang uén ban ma: W = L.ty /6 = 18 cm’
Ung suit gdy uén ban ma: S = Mpn/Wpn, = 278 MPa
Ung suét chju udn: [s] =f.y= 282 MPa
Ung suét gy cit ban ma: t=Vpn/(Ltpy) = 20 MPa
Ung suét chju cit: [t]=f,y.= 164 MPa
Ung suit tuong duong: S =(s° + 3t9)° = 281 MPa

Két ludn: => Chiéu day ban ma dam béo

- Kiém tra dwdng han lién két ban ma vao tiét dién

Téng dién tich duong han: Ay = 99.4 cm?
Momen khang udn duong han: Wy, = 1294 cm®
Ung suét trong dudng han: 1= [ (N/AG)” +3(VIAR) 1 = 27 MPa
Ung suit duong han chiu dugc: (B.F)min = MIN(Bs.Fus: Brfur) = 126 MPa

Két luan: => Chiéu cao dwong han dam bdo

Téng hop ti s6 khai thac <1
Kéo bulong 0.69 | OK
Cit bulong 0.00 | OK
Puong han 0.27 | OK
Suon gia cuong 0.58 [ OK

- Tinh toan lién két dinh co6t C3, CH1: Xem muc G1.2, phu luc G



C. Lién két dinh kéo

- Lién két dinh kéo khung giira
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TINH TOAN KIEM TRA LIEN KET CHIU MOMEN

M lién két Pinh kéo khung giira
Thép ban ma sur dung

Cuodng do tiéu chuan f,

Cuong d6 kéo dut f,

Cuong do tinh toan f

Cuong do tinh toan chiu cit f,
Chiéu cao dam h

Bé rong ban canh by

Bé day ban canh t;

B¢ day ban bung t,,

Rong ban ma B

Daibanma L

Day ban ma ty,

Que han

Chiéu cao duong han hy

fur = 180 MPa, fus =
Bu 16ng cip do bén

Cuong d6 tinh toan chiu kéo fy,

Cuong d6 tinh toan chiu kéo fi,,

Téng s6 lugng bu 16ng n

Dién tich tiét dién nguyén A

Khoang cach 2 tam bu 16ng bg

Phuong phép lam sach mit phing cua cac cdu kién dwoc lién két:

Noi lyc tinh toan

, N M \Y
T6 hop
T T.m T.m
ULS-2 16 -8.358 -0.861

54_5.9...*.?9?_1_59*____59;
Q345 ;
345 MPa . .
7 U . .|
470 MPa § . ) i
313.64 MPa i |
181.91 MPa i §
50 cm 3 | S|
g i
25 cm < i
1.6 cm
1cm
25 cm ° °
v E
70 cm ° e ;
14 mm 5
E43 _
‘.________b_t__2_5p_ ______ >§
6 mm -
. . B=250 R
212 MPa  bs= 0.7 s = 1.0
8.8 Mac thép bulong 40Cr
448 MPa  S6 day bu long m 2 day
332 MPa  S6 lugng mit ma sat ng 1 mat
8 céi Puong kinh bu 1ong d 20 mm
3.14 ¢cm?  Dién tich tiét dién thuc Ay, 2.5 cm?
15 cm Hé s6 1am viéc bu 16ng y,, 0.90
Goc nghiéng dam a 3.18 do

M

A\ 4

Momen nhu hinh co gia tri duwong (+)



Kiém tra bu 16ng chiu kéo
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Xem tiét dién quay quanh ban canh, luc kéo do momen tac dung 1én cac bulong phan

b6 tuyén tinh theo khoang cach tim quay. Luc kéo phan bd 1én hang bulong tuyén

tinh theo khoang cach tdm quay. Luc kéo 16n nhét 1én hang bulong xé4c dinh:

T, =M.ay/(Sa?) =

Luc kéo 16n nhét 1én 1 bulong: Ny = T,/m =

Luc kéo cuc han cua 1 bu 1ong: [Nip]max = Apn-Fin-ve =
Két luan: => Bu long dam bdo khd nang chiu kéo

Kiém tra bu 1ong chiu cit

Luc cit tic dung 1én 1 bu 16ng: Ny, = 2.VIn

Kha néang chiu trugt cua 1 bu 16ng:

[NTub = foo- ANy 0 Ve =

Két luan: => Bu Iéng dam bdo kha ndng chiu cdt

Kiém tra bé day bén bich

Ban ma dugc xem nhu ngam tai 2 ¢4t bulong, chiu luc tap trung Py«

132 T
66T
99T

02T
84T

Prax = N + M/(h-t;) = 33.108 T Prmax
Momen My, = Pax-Do/8 = 0.6 T.m |
Lurc cht Vi = Pyaf2 = 16554 T < bo "
Momen khang ubn ban ma: Wy = Loty /6 = 23 cm?
Ung suét gay udn ban ma: S = Mpn/Wp = 271 MPa
Ung suit chiu udn: [s]=f.g= 282.27 MPa
Ung suét gdy cét ban ma: t = Vol (Ltym) = 17 MPa
Ung suit chju cit: t=1,.9.= 164 MPa
Ung suét tuong duong: S =(s% + 3t)*° = 273.05 MPa
Két lun: => Chiéu day ban bich dam bdo
Kiém tra dwong han lién két ban mi vao tiét dién
Tong dién tich duong han: Ag = 110 cm?
Momen khang ubn duong han: Wy, = 1685 ¢m?®
Ung suét trong duong han: ©= [(MWgy, + NIAG)? +3(VIAG)T*° = 64.033 MPa
Ung suat duong han chiu duoc: (B-F)min = Min(Bs.fus, Pr.Fur) = 126 MPa
Két luan: => Chiéu cao dwong han dam bdo
Téng hop ti s khai thac < 1
Luc kéo bulong |0.67| OK [Ban ma 0.8] OK
Luc cat bulong | 0.0 | OK [Pudonghan | 0.6] OK

- Lién két dinh kéo khung dau hoi: Xem muc G1.3, phu luc G
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D. Lién két ndi dim
- Tinh to4n lién két ndi dim R1-R2

TINH TOAN KIEM TRA LIEN KET NOI DAM - DAM

Ma lién két: Néi ddm R1-R2

Thép tam st dung Q345

Co do day t t<16 mm

Cuong do tiéu chuan f, 345 MPa Ouy wéc:

Mo dun dan hoi E 210000 MPa Momen nhw hinh c6 gia tri duwong (+)
Cuodng d6 tinh todn f|, 314 MPa Luc doc nhu hinh co gid tri am (-)
Cuong d6 tinh toan chiu cit f, 182 MPa

Cuong d6 kéo dut tiéu chuan f, 510 MPa

Heé sb diéu kién lam viéc két cduy, 0.90

Bu 16ng cip d6 bén 8.8

Bu l6ng loai Tho <

Cuong d6 chiu cit f,,, 332 MPa

Cuong do6 chiu kéo fy, 448 MPa

Cuong d6 ép mat f, 670 MPa

Hé sb diéu kién 1am viéc bu longy, 0.90

S6 day bu long m 2 day
Téng s6 luong bu 16ng n 8 céi 2 _
Puong kinh bu 16ng d 20 mm T | PP
Dién tich tiét dién nguyén A 3.14 cm? el «
Dién tich tiét dién thyc Ay, 245 cm* S| <
Rong ban bich B 25 cm | o ol ”
Day ban bich t, 16 mm
Momen khang udn dan déo W 16 cm® S B 2
Que han E43 & @ -
fo 180 MPa; fos 230 MPa
Heé sb by 0.7 ; b 1
Chiéu cao dudng han hy 6 mm
Chiéu cao tiét dién dam h 50 cm  Dién tich As 40 cm?
Bé rong ban canh by 25 cm  Diéntich A 87 cm?
Bé day ban canh t; 1.6 cm  Dai dudng han canh I 46 cm
B¢ day ban bung t,, 1.0 cm  Dai dudng han bung 1, 92 cm
a; a, as ay as ag ay ag b, b, bs b, bs
55 44 55 44

be b; by Sal 4961 cm?  Sbf 4961  cm?

Ghi ch(: don vi khoang cach trong bang la cm
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Noi le kiém tra
Phﬁn X N M \%
tur ' T Tm Tm
61 ULS-2 18 4.396 8.275

- Kiém tra bu 16ng chiu kéo
Xem tiét dién quay quanh ban canh, lyc kéo do momen tac dung 1én cac bulong phan

b6 tuyén tinh theo khoang cach tim quay. Luc kéo 1én hang bulong ngoai cting xac dinh

+ .
T, = % +N*/(n/m)  141T O P
Luc kéo 16n nhét 1én 1 bulong S| &
Ny = 2= 70T & | @ M
Luc kéo cuc han 1 bu 16ng c6 thé chiu duge T ?
i
[Nip] = Apn-Fip-ve = 99T & | @
. T.
Két luan: => Bu [ong ddm bdo khad nang chiu kéo =S4 2
- Kiém tra bu 1ng chiu cit & @ T1
Xem chi ¢6 nhom bulong & phia canh nén chiu lyuc cét
. . M
luc cat 1on nhat tac dung 1én 1 bu 16ng vi o o
| =] |
Nop = == 21T ‘L: ol |
, L e|le | |
Kha ning chiu cat cua 1 bu 16ng (B | I I\%
[Nyo] = min([N]yp, [N]en) = 84T & ||lo
[N]vb = fvb-Ab-nv-Yb-Yc = 84T @ @
[N]Cb = fcb.db.zt.’yb.'}’c = 174 T e
oy B @ @
Két luan: => Bu long dam bdo kha nang chiu cat

- Kiém tra bé day ban bich
Xem ban bich nhu 1 dam cong x6n ngam vao canh cua ti€t di€n, momen gay uon

1a tong xich ma thanh phan lyc kéo cta bulong nhan cho khoang cach lyc:

Ty | To | Ta | Ta | Ts T4 T

T T T T T ¢ 2

70 | 19 | 00| 00 | 00 ‘ ¢ \
U u; Us Uy Us U

cm cm cm cm cm

58 | 00 | 00| 00 | 00 r -

Momen gay uon ban de

D
Mmax = ZTi-Ui = 0.4 T.m @

L)
=
D

&P
ki
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Momen gidi han ban bich

Mgh = Wp|.f = 0.5 T.m
V&i Wy = 2.B.(t) /8 = 16 cm®
Két luan: => Chiéu day ban bich dam bdo

Chiéu dai duong han canh

li=bs+ (bs-t,) -3cm = 46 cm
Chiéu dai duong han bung

l,=h-2t-1cm= 92 cm

(B-Fw)min = Min(Bs.fus, Brfur) = 126 MPa

Luc kéo trong canh chiu kéo

- Kiém tra dwong han lién két ban bich vao tiét di¢n

Ny = M/hg - (AJA).N = 1727 7
Chiéu cao dudng han ndi canh yéu cau

' = Nie/[ls.(B-Fudimin] = 3 mm
Chiéu cao dudng han nbi bung yéu cau

he" = VIl (B-f)min] = 1 mm
Chiéu cao dudng han bb tri hy = 6 mm
Két luan: => Chiéu cao dwong han dam bdo

Tong hop ti s6 khai thac < 1

Luc kéo bulong 0.72 | OK

Ban ma

0.82

OK

Luec cit bulong 0.29 | OK

Puong han|

0.54

OK

- Tinh toén lién két ndi ddm khac: Xem muc G1.4 phu luc G
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2.2.3 Tinh toan theo Tiéu chuén AISC 360
2.2.3.1 Tinh toan tdi trong vao khung

Tinh toan tai trong ding: Xem bang B2 phu luc B

Tai trong gi6: Xem bang B8 phu luc B
2.2.3.2 T6 hop tdi trong
T6 hop tai trong: Xem bang C2 phu luc C
2.2.3.3 M0 hinh tinh toan
Str dung phan mém SAP2000 dé mé hinh tinh cong trinh

o

Hinh 2.22 M6 hinh tong thé - SAP2000 dw dn 05 BW Hai Dwong

KH KH
y < KH KH KH KH KH KH KH
K

JRCE]

Hinh 2.23 M6 hinh khung dau héi RF1- SAP2000 dir dn 05 BW Hdi Duwong

R4B RS R5 R4B

o1 ”2 R3 R4A L R4A R3 R2
F/ o~ o~
8] ]

Hinh 2.24 M6 hinh khung gitta RF2- SAP2000 du dan 05 BW Hdi Duong

KH

C3

R1

C1



Hinh 2.25 M6 hinh hé giang - SAP2000 dir dn 05 BW Hdi Duong

Tiét dién cac cau kién tinh toan: Tiét dién cac cau kién duoc lua chon theo

52

nguyén tac dam bdo cac dicu kién vé KNCL va chuyén vi

Bang 2.3 Tiét dién cdc cau kién theo AISC 360 dur édn 05 BW Hdi Duwong

Loai cAu kién | Tén céu kién Tiét dién
C1 (350-700)x250x10x12
C2 400x200x8x12
Cot
C3 300x200x6x8
CH1 300x150x8x10
R1 (800-500)x250x8x12
R2 500x250x8x12
R3 500x250x8x12
Dam (X3) R4A (500-800)x250x8x12
R4B (800-500)x250x8x12
R5 (500-250)x250x8x12
KH 250x150x6x8
s ST1 150x150x2.5
Giang doc
ST2 100x100x2.5

Gan tai trong vao mo hinh: Xem muc D.1.2 phu luc D
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2.2.3.4 Két qua phan tich ngi luc
Biéu dd ndi luc: Xem muc E1.2 phu luc Es
2.2.3.5 Kiém tra on dinh tong thé

Hinh 2.26 Biéu do chuyén vi ngang khung (mm)

Kiém tra chuyén vi ngang khung
‘ Chuyén vi :
Chiéu cao G161 han cho | Gia tri gidi han 0 al;yeﬁ i Kiém tra
khung H (m) phép [u] cho phép (mm) gang Umax Umax < [u]
(mm)
8.5 H/60 141.6 124.3 Dat

[ [ Pt Obj: 248
PLEIm: 248

‘ - - u1 5

U2 =-05986

~——¢ U3--50.43

€ R1=-000161

R2 = 0.00036

R3 = 2E-05

Hinh 2.27 Biéu do vong khung (mm)

Kiém tra d vong

Nhip khung L | Giéihancho | Gia tri gi¢i han | Do ving fmax Kiém tra
(m) phep [f] cho phép (mm) (mm) fmax < [f]

23.0 L/240 95.8 59.43 Dat




®
O

0,456
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2.2.3.6 Kiém tra khd néng chiu lyc cac cdu kién

KH
0,59

CH1
0,593

R2
0,661

KH
0,585

Hinh 2.28 Hé s6 Ratio tong thé

K KH KH KH KH
0};;3 02:3 434 0258 026 0299 03 0;;‘5 02’;‘4 0;:2

£/5 £ & £ & £8 <3 -3

5|5 S5 s °ls 538 58

\ AN\ VAN VAN VAN
4 . N b
Hinh 2.29 H¢ so Ratio khung dau hoi RF'1
R5 R5
0221 oo oser ;:23 0554% s 0es

Hinh 2.30 H¢ sé Ratio khung gitta RF2

KH
0,641

R1
0,647

c3
0,564

c1
0,685
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Bang 2.4 Kiém tra kha nang chiu lyc cac cau kién

Cau kién

Tén cau Kién

Hé s6 Ratio I6n
nhé{lt Rmax

Kiém tra Rmax <1

C1 0.684 Pat
C2 0.717 Pat
Cot
C3 0.563 Pat
CH1 0.805 Pat
R1 0.646 Pat
R2 0.681 Pat
R3 0.681 Pat
Dam R4A 0.593 Dat
R4B 0.593 Pat
R5 0.578 Pat
KH 0.665 Pat
‘ ST1 0.77 Pat
Giang doc
ST2 0.845 Pat
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2.2.3.7 Tinh toan céc chi tiét lién két
A. Lién két chan cot
- Tinh toan lién két chan cot C1

Project: Dy an 05 BW Hai Dwong
Project no: 01 StatiCa®
Author: HGB SAORENE o N b,

Project item LK_ChanCot_C1

DESigﬂ
Mama LK_ChanCaot_C1
Description
Analysis Stress, straind simplified loading
Design code AISC - LRFD 2016

Beams and columns

B- a- Offset Offset Offset

? -
Hame Cross-section Direction Pitch Rotation ex ay Bz Furi:.n
1 rl rl [rmmy) [mm] [mm]
-

C1 350x250% 101 2(Iw350x250) 0,0 -a0.0 0,0 1] o 0 Mode

Cross-sections
Mame Material

7

I50x250:10x 1 2{Iw350x250) Q345
Anchors

Diameter fu Gross area
Hame Bolt assembly [mm [MPa] [ rrInZ]

M20-5,6 M20-56 20 500,0 34



Project:
Project no:
Author:

D an 05 BW Hai Dwong

01
HGB

Load effects (equilibrium not required)

c1
Ci
Ci

Mmin
Mmax

Wimax

Memier

Foundation block

CB1

Dimensians

Depth

Anchor

Anchoring length
Shear force transfer

Check

Summary

Hame
Analysis
Plates
Anchors
VWelds
Concrata block
Buckling

Plates

[MPa]

C1-41
C1-bfl 1
C1-w 1
BP1

Design data

Material
0345

Symbol explanation

5P
OCEd
TEd

fy

Elim

45,0
3450
5.0
5.0

N Vy
[kN]

-86.8
1898
141,1

Value
100,0%
0,0 = 5,0%
B1,4 < 100%
75,0 = 100%
15,2 < 100%
71,32

Thl;kmnlaas Loads
iz.0
12,0
10,0

14,0

Nmax
Mmax
Wmax

Nmax

¥
[MPa]

Plastic strain
Contact stress

Eq. stress

field sirength
Limit of plastic strain

[/=]=]=] StatiCa"
Vz Mx My Mz
[kM] [kibim] [kMm] [kMm]
33,9 0.0 0,0 0,0
171 0.0 0,0 0.0
79,5 0.0 0,0 0.0
Value Unit
350 = 470 mm
GO0 mrm
M20-5,6
500 mm
Anchors
Check status
Ok
Ok
OK
Ok
Ok
o, £ oc
MPal (%l APl Check status
1442 0,0 0,0 oK
141.8 0,0 0,0 oK
T21 0,0 0,0 oK
3105 00 0,0 oK
E-I'ﬂ
[*]
3450 5,0



Project: D an 05 BW Hai Dwong
Project no: 01
Author: HaB
189.8
g
Equivalent stress, Nmax
Anchors
Mg
Sh Ite Loads
. m [kN]
Ad Bmanx 52 6
1
+ 4 A2 Nmax 52,7
_[1 _'E A3 Mmax 526
A Mmaox K2 B
Design data
L P
Grade
[kN]
M20-56 - 1
Symbol explanation
Mg Tension force
W Resultant of shear forces Wy, Wz in bolt
Ug Utilization in tension
1] Utilization in shear
Uty Utilization in tension and shear
Moy Steel strangth of anchor in tansion - ACI 318-14 — 17.4.1
Vs Steel strangth of anchor in shear - ACI 318-14 — 17.5.1

58

W
[kN]

4.5
4.5
4,1

41

..'._—a—' !
ol ==y

[MPa]

313%3

15
250
225
200
175
150
125
100

5

50

25

0.0

Uty Uty Ut
[%&] (%] [*]
614 8.5 48,3

61,4 9.5 46,3
61,4 8.5 46,0

61,4 8.5 46,0

$Vsa
[kN]

| StatiCa"“

Status
OK
0K
0K
0K
47 8



59

Project: D &n 05 BW Hai Dwong
Project no: 01 [[#[=]=] StatiCa"
Author: HGB crE R e

Weld sections

Wom  Edge  Xu TR =L ey leads R T g Status
BP1 C14f 1 EGlmo A P FET™ 249 23 Nmax 14,5 200 T2, 7 OK
EGno: A P A6 D 249 23 Nmax 15,1 24 2 624 OK
BP1 Ci1bf 1 EGlmo A P FET™ 249 23 Nmax 14,9 24 2 61.8 OK
E&lno e Fi 249 23 Nmas 14,4 18,2 75,0 OK
BP1 Cl-w1 EGno: A P A6 D 325 23 Nmax 9.9 2T 371 OK
EGlno e F™ 325 23 Nmas 10,6 270 394 0K

Symbol explanation

Th Throat thickness of weld

Ls Leg size of wek

L Length of weld

L. Length of weld crifical element

Fr Force in weld critical elemeant

$R, Weld resistance AISC 380-16 J2.4
Lt Utilization

Concrete block

A, A o
ltem Loads [mm2] [mm2] MPa] [%]

CB1 Mmax Eoag GTETO 31 152 OK

Status

Symbol explanation

Ay Loadad area

Az Supporting area

o Average sfress in concrete
Lt Utilization

- Tinh toan chi tiét lién két chan cot C2, C3, CH1: Xem muc H1.1, phu luc H



B. Lién két dinh cot
- Tinh toén lién két dinh cot C1

Project: 05 BW Hai Duvong
Project no: 01
Author: HQD

Project item LK_DinhCot_C1-R1

60

Design
Name LK_DinhCot_C1-R1
Descriots
Analysis Stress, strain/ simplified loading
Design code AISC - LRFD 2016
Beams and columns
B- ¥
Name Cross-section Direction Pitch
rl rl
cr  |3: 00 900
700x250x10x12(lw700x250) . ’
R1 4 - B0Ox250x8x12(lwB00x250) 0,0 -3,2

Cross-sections
Name
3-
700x250x10x12(lw700x250)
4-
800x250x8x12({Iw800x250)
Bolts
Mame Bolt assembly
M24-8.8 M24-8.8

[[*]=]=] StatiCa*
a- Offset Offset Offset Eoreen
Rotation ex ey ez in
] [mm] [mm] [mm]
0,0 0 0 0 Node
0,0 0 0 0 Node
Material
Q345
Q345
Driameter fu Gross area
[mm] [MPa] [mm?)
24 830.0 452



Load effects (equilibrium not required)

Mmax R1
Mmin R1
Nmax R1

Check

Summary

Name
Analysis
Plates
Buolts
Waelds
Buckling

Plates

C1-4f 1
C1-bfl 1
C1-w 1
R1-4f 1
R1-bfl 1
Rit-w 1
5P1
5P2
5P3
S5TIFF1a
S5TIFF1b
WiD1a
WiD1b
RIB1a
RIB1E
RIB1z
RIE1d
RIB1e
RIB1f
RIB2a
RIB2b
RIB2c
RIB2d
RIB22
RIB2f
S5P4

Design data
Material

0345

Member

MPa]
M50
M50
M50
M50
50
M50
M50
M50
M50
M50
M50
5.0
50
M50
5.0

M50

M50

M50

M50

5.0

M50

M50

5.0

M50

M50

50

N
[kM]

100,0%

0,9 =50%
86,1 < 100%
9.1 < 100%
Mot calculated

Thickne:
[mm]

63,5
41,7
1367

61

00
00
L]

Value

12,0
12,0
10,0
12,0
12,0
a0
16,0
16,0
12,0
a0
a0
10,0
10,0
a0
an
a0
an
a0
a0
an
a0
a0
an
a0
an
a0

Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmax
Mmin

Mmax
Mmax
Mmin

Mmax

¥
[MPa]

Vz
[kM]

153.0
-B6,6
151.3

TEd
[MPa]

2521
2744
2241
180,2
3107
30,2
3123
A
282,0
304,1
3014
2331
2369
1253
166,9
2070
1258
1658
2088
2864
1544

752
2B86,3
1527

75,2
2706

Mx My Mz
[kMm] [kMm] [m]
0.0 -616,0
0.0 282 6
0.0 5726
Check status
Ok
O
Ok
Ok
IE"E ;H?Ei'] Check status
0,0 0,0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
01 0.0 OK
01 0,0 OK
0.9 655 OK
0,3 655 OK
0,0 0,0 OK
01 0.0 OK
o1 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0,0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
0,0 0.0 OK
Elim
[F]

3450

0,0
0,0
0,0

50



Project: 05 BW Hai Dwrong
Project no: 01
Author: HOB

K

Eguivalent sireas, Mmax

Bolts

Shape

Design data

M24-8.8 - 1

B1
B2
B3

BS

BT

BB

B9

B10
B11
B12
B13
B14
B15
Bi6

Grade

M24-B.8 -1
M24-8.8-1
M24-8.8 -1
M24-BE -1
M24-8.8-1
M24-8.8-1
M24-8.8 -1
M24-BE -1
M24-88 -1
M24-8.8-1
M24-8.8-1
M24-8.8 -1
M24-BE -1
M24-88 -1
M24-8.8-1
M24-8.8-1

62

F
osce gl g
Mmin 98.4 21 268,86
Mmin a7 | 3525
Mmin 34.8 23 3525
Mmax 324 1.8 3525
Mmax a2 1.8 3525
Mmax 1350 7.5 3525
Mmax 181.7 10,5 3525
Mmax 178.3 236 2740
Mmin a7.9 21 2687
Mmin ar | 3525
Mmin 347 23 3525
Mmax 32.3 1.9 3525
Mmax 88,5 1.7 3525
Mmax 1346 T3 352 5
Mmax 1815 104 3525
Mmax 1781 243 2744
$R; sension
[&M)
2110

31%3

StatiCa’

' FEFLETIES T BB

[MPa]

Uts Uls gparus

275
250
225
200
175
150
125
100
™
5D
25
0,0
Uity
B6] 6 %]
46,6 1.6
46,0 1.8
16,5 1.8
15,3 1.5
47,0 1.4
64,0 58
85,1 8.3
850 187
A6 4 1.6
46,0 1.8
16,5 1.8
15,3 1.5
47,2 14
63,8 5.8
85,0 8.2
a48 182
'*er..lh-r

oK
OK
Ok
Ok
oK
OK
OK
Ok
Ok
oK
OK
Ok
Ok
Ok
OK
OK

1266
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Project: 05 BW Hai Dwong .
Project no: (¥ [[=]=FF] StatiCa"®
o Has ren——

Weld sections

Item Edge Xu ["1::‘] [r:]';]] [ml;n] |rlr;:n] Loads [:N“] ?k:““ [::] Status
5P1 Ri-w1 E&lo AT, 1 Falinis 672 52  Mmax 65,5 101.8 64,3 OK
Efl 7,1k 10,0k B72 52  Mmax 65.7 01,8 845 OK
5P R1-bfl 1 Efl 7,1k 10,0k 250 50  Mmax 738 8.5 T50 OK
E&lo AT, 1 Falinis 250 50 Mmax 42,8 885 841 OK
5P3 5P4 Eflo 42w F i N 100 10 Mmax 8.8 10,6 B30 OK
Eflb:  ad7m RN 100 10  Mmax 8.8 10,6 B30 OK
5Pz Ci-th 1 Eflo  d5Te 480k 250 50 Mmax 62,9 788 T4.8 OK
Eflbox 45Tk FLERN 250 50  Mmax 627 788 To4 OK
5pP2 C1-bfl 1 E&lo FENLS Flaiw 250 50 Mmax 61,2 TA.7 7.7 OK
Eflo  d5Te 48,0k 250 50 Mmax 61.1 788 TTE OK
5Pz Cl-wi Eflx 457w Fia 675 48 Mmax 57.7 T6.2 758 OK
E&lo FENLS FLELN BTS 48  Mmax 577 T6.2 75,8 OK
5P3 Ri1-t 1 Eflo 42w F i N 250 50 Mmax 5.7 53,1 9,6 OK
Eflb:  ad7m RN 250 50  Mmax 154 531 26,1 OK
5P3 Ri-w1 E&lo FLR . FliaN 739 489  Mmax ar2 57,7 64,5 OK
Eflbo: 47w FERN 730 48  Mmax ar.2 57,7 644 OK
5P 5P3 Eflx 457w Fia 250 50  Mmax 61.2 a7 TT.T OK
Eflo  d5Te 48,0k 250 50 Mmax 61,6 788 T2 OK
Ri-w 1 5TIFFi1a Eflx 457w Fia 5 48 Mmax 46.3 71.3 650 OK
E&lo FENLS Flaiw s 48  Mmax ara T1.8 520 OK
R1-tl 1 5TIFF1a Eflbox 45Tk RN 121 60 Mmax 13.0 948 137 OK
Eflbox 45Tk FLERN 121 60 Mmax 16.6 850 175 OK
R1-w 1 STIFFib E&lo FENLS Flaiw s 48  Mmax 35,6 T0.8 50,3 OK
Eflo  d5Te 48,0k Ll 48  Mmax 46.9 704 666 OK
Rt 1 5TIFFib Eflx 457w Fia 121 60 Mmax 16.2 851 171 OK
Eflo  d5Te 48,0k 121 60 Mmax 12,7 951 133 OK
5Pz WiD1a Eflbo: 47w F RN an 12 Mmax 10.6 138 TE6 OK
E&lo FLR . FliaN ag 12 Mmax 10,7 13,8 TS5 OK
C1-bfl 1 WiD1a Eflo 42w F i N 100 12 Mmax 10,8 131 B34 OK
Eflb:  ad7m RN 100 12 Mmax 10.8 131 B34 OK
5Pz WDk Eflb:  ad7m F i e 12 Mmax 11,6 14,1 B25 OK
Eflo 42w PR o 12 Mmax 1,7 14,1 B26 OK
C1-tl 1 WDk Eflb:  ad7m F i 100 12 Mmax 2.0 137  B7.3 OK
E&lo FLR . FliaN 100 12 Mmax 12,0 13,7 B7.2 OK
5P RIB1a Eflbo: 47w F RN 118 10 Mmax 2.8 90 314 OK
Eflb:  ad7m RN 118 10 Mmin 3.4 81 422 OK
R1-w 1 RIB1a Eflo 42w F i N 119 10 Mmin 2,1 87 211 OK
Eflb:  ad7m RN 118 10 Mmin 20 27 21,0 OK
5P1 RIB1b E&lo FLR . FliaN 119 10 Mmax 6.0 7.8 ThE6 OK

- Tinh toan lién két dinh co6t C2, C3, CH1: Xem muc H1.2, phu luc H



C. Lién két dinh kéo
- Lién két dinh kéo khung giira

Project: Cnp &an 05 BW Hai Dwong
Project mo: 01
Author: HGE

Project item LK_DinhDamGiua

64

Design
hams LE._DinhDamGiusa
Diescription
Analysis Stress, straind simplified loading
Design code AISC - LRFD 2016

Beams and columns

B-
HName Cross-section Direction
[]
RE1 - 180,0
500250082 1 2 (w500 250) '
3-
R32  5o0xz50wax12(w500x250) 0.0
Cross-sections
Hame
3-
S0 250008 1 2({ wS00x250)
Bolts
Mame Bolt assembly

M1E-8.8 M16-2,82

[[a[=]=] StatiCa®
a- Offset Offset Offset
Rotation B ay BE F";:“'
Il [mm] [mm] [mm]
0.0 [¥] [i] 0 Mode
0.0 [¥] [i] 0 Mode
Material
0345
Diameter fu Gross area
[mm] [MPa] [mm?)
16 2300 201



Project: Chr &n 05 BW Hai Dwong
Project no: 01
Author: HGB

Load effects (equilibrium not required)

Mmax R&-2
Mrmin RS5-2
Mmax R5-2

Check

Summary

Mame
Analysis
Plates
Buolts
Welds
Buckling

Plates

RE&-1-t 1
R5-1-bfl 1
RE5-1-w 1
RE5-2- 1
R5-2-bfl 1
RE5-2-w 1
PPia

PPib

Design data

Material
345

Symbol explanation
£py
OCEd
Ogd

by

Elim

Member

|‘!I'

[MPa]
345,0
345,0
345,0
345,0
345,0
345,0
345,0
345,0

N
[kM]
17.5

10,9
149.3

100.0%

0,0 = 50%
BB B < 100%
5.8 < 100%
Mot calculated

Thickness
[mm]

12.0
i20

8.0
2.0
2.0

8.0
12,0
i20

Plastic strain
Contact stress

Eq. stress

*ield strength
Limit of plastic strain

[kN]

hmazx
himaz
himaz
hmazx
hmazx
hirmise
hirmise
himaz

¥
[MFa]

0,0
0,0
0,0

65

Vz
[kM]
5.6
7.2
1,6

OEd
MPs]
65,8
81,2
44,9
65,4
81,0
423
310,6
310,6

k]

FRRR

Epy
[%]

3450

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

My

[khim]

0.0
0,0
0,0

Check status

TCEd
[MFa]

0,0
0,0
0,0
0,0
0,0
0,0
53,0
53,0

-33.2
426
-3

OK
Ok
Ok
Ok
Ok
Ok
Ok
Ok

[%]

a[=]-] StatiCa*

Mz
[khm]
0,0
0,0
0,0

Check status

5,0
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Project: Dwr an 05 BW Hai Dwomng
Project no: 01 /=== StatiCa"
Author: HGEB h

[MFa]
305
300
275
250
225
200
175
150
125
100
(]
17.5 o0
25
‘.: 0.0
Equivalent sfress, Mmax
Bolts
Fe v SRy beari Lty W, Uty
Shape Item Grade Loads ning Status
[kN]  [kM] [lid] (%] [%  [%]
B1 M16-8.8 -1 Mmin 328 0,3 1763 350 14 - DK
B2 M16-8.8 -1 Mmin 328 0,3 1763 345 14 - DK
B3 M16-B.8 - 1 Mmin 327 0.9 163 348 15 - DK
B4 M16-B.8 - 1 Mmin a7 0,9 m63 345 15 - DK
BS M16-8.8 -1 Mmax 2.9 0.6 1763 670 10 - DK
B& M16-B.8 - 1 Mmax 62,9 0,6 1763 G671 1,0 - DK
BT M16-B.8 - 1 Mmax 64,5 0,6 1763 688 11 - DK
B3 M16-8.8 -1 Mmax 645 0.6 1763 687 11 - DK
Design data
¥Ry, jonsion ®Rpy on
Grade S
[M] [iM]

M168-8.8-1 8938 563
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Project: D an 05 BW Hai Dwong

Project no: 01 [[#[=]=] StatiCa°®

Author: HQB i s —
Symbol explanation

Fi Tension force

W Resultant of shear forces Wy, Wz in bolt

#R, bearing Balt bearing resistance

Uty Utilization in tension

Ut Utilization in shear

Uk Utilization in tension and shear

$Fn mnsion Baolt tension resisiance AISC 360-16 3.8

$R; shear Bolt shear resistance AISC 360-16 — J3.8

Weld sections

tom  Edge X R e 9% W qa g S

FP1a RE-1-tf 1 EGlus Fo Fla 248 42 Mmin 238 49,1 48T OK
EGlus Fo Fla 248 42 Mmin 230 492 458 OK

FP1a R5-1-bf 1 E6ilmx e, Fim S 248 42 Mmax irz 49,2 755 OK
E6ilmx e, Fiii 248 42 Mmax ra 49,1 758 OK

FP1a R51-w 1 Efilm e, IR, 476 43 Mmax 15,0 511 243 0K
EBlux e FlE, 476G 43 Mmax 14,8 511 282 0K

PP1b RE5-2-t 1 EBlux dd e FlE. 248 42 Mmin 241 491 491 OK
E6ilmx e Ficti s 248 42 Mmin 33 44,2 473 Ok

PPk R5-2-bfl 1 E6ilmx e FiRiN 248 42 Mmax arz 44,2 7655 Ok
EGlus Fo FLE . 248 42  Mmaxz ara 492 THE OK

PP RE&-2-w 1 E6lus F o FlE . 476 43 Mmaz 14,8 511 282 0K
E6ilmx e Ficiis 478 43 Mmax 15,0 51.1 43 0K

Symbol explanation

Ty Throat thickness of wald

Ls Leg size of weld

L Length of weld

L. Length of weld critical element

Fn Force in weld critical element

R, ‘Weld resistance AISC 360-16 J2.4

Lt Utilization

- Lién két dinh kéo khung dau hdi: Xem muc H1.3, phu luc H



D. Lién két noi dam

- Tinh to4n lién két ndi dim R1-R2

Project: Chr &n 05 BW Hai Dwrong
Project no: 01
Author: HQB

Project item LK_NoiDam_R1-R2

68

Design
MName LE_MoiDam_R1-R2
Description
Analysis Stress, strain/ simplified loading
Diesign code AISC - LRFD 2018

Beams and columns

B-
Name Cross-section Direction
[
R1 3- 180,0
500250008 1 2(hwS00:250) !
3-
RZ  5o0xo50xEx12(IwS00:250) 0o
Cross-sections
Name
3-
500 250:xB 1 2{hwB00x250)
Bolts
Mame Baolt assembly
M20-8.8 M20-8.8

[/=/=/=] StatiCa"
a- Offset Offset Dffset
Rotation Bx ey BT FD::“"
rl [mm] [mm] [mm]
0.0 [¥] [i] 0 Node
0.0 W] 1] 0 Node
Material
2345
Diameter fu Gross area
[mm] [MFa] [mm?]
20 30,0 314



Project:
Project no:
Author:

Do an 05
o1
HQB

BW Hai Dwong

Load effects (equilibrium not required)

Mmax

Mmin

Aaa

Mmax

Check

Summary

MName
Analysis
Plates
Buaolts
Welds
Buckling

Plates

Member

[MPa]

R1-41 1
R1-bfl 1
Ri-w 1
R2-1f1 1
R2-bfl 1
R2-w 1
FFPia

FPib

Design data

Material
0345

Symbol explanation
Ep
OCEd
g
l!l'
Elim

5.0
50
50
50
50
50
50
250

N
[leh] [k
98,5 0.0
22 0.0
108,8 0,0

100.0%

0,1 =50%
74,2 < 100%
756 < 100%
Mot calculated

Thlﬁc'“n?aa Loads

12,0 Mmax
120 Nmax

B0 MNmax
120 Mmax
120 Nmax

8.0 MNmax
16.0 MNmax

16.0 Nmax
¥
[MPa]

Plastic strain
Contact stress

Eq. stress

ield strength
Limit of plastic strain

69

Vz

47 8
438
624

TEd
[MFa]

104.8
1354
107.5
101,1
1327

B4.0
3108
3108

Mx
L

FRER

Epy
[%]

0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,1

3450

[[#[=]=] StatiCa*®

My Mz
[kMm] [kMm]

0,0 -149,2 0,0
0,0 86,4 0,0
0,0 -148,6 0,0

Check status

TCEd
MPa)
0,0 OK
0,0 OK
0,0 OK
0,0 OK
0,0 OK
0,0 OK
T OK
ava Ok

Check status

[%]
50



Project: D @an 05 BW Hai Duwong
Project no: 01
Author: HQB

70

K

Eguivalent sfress, Mmax

Shape

Design data

M20-8.8 - 1

ELEFREEREER

M20-28 -1
M20-28 -1
M20-28 -1
M20-28 -1
M20-28 -1
M20-288 -1
M20-28 -1
M20-28 -1

Loads

Kmin
Kmin
Kmin
Kmin
MNmao
MNmao
Mmax

Nmax

Hﬂmhﬂ
[M]

v *Hfl-.b-l'hu

Fy
[kM]  [kN]
580 52
57.9 52
61.1 5.8
61,0 5.8
1106 7.3
1107 7.3
116,0 83
116,0 83
146.6

2864
286 4
2538
2538
2864
2864
2838
2538

StatiCa*

[MPa]

i

275
250
225
200
175
150
125
100

75

50

25

0.0

Ut U Ute o

[l %
386 5.9
@5 58
41,7 66
416 66
755 8.3
755 8.3
7@z a5
71 695
'*er.lh-r
[kM]

[%]

Ok
OK
OK
OK
Ok
Ok
OK
OK

a0
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Project: Duy &n 05 BW Hai Dwong
Project no: 01 [[=[=F=] StatiCa*
Author: HaB P —

Symbol explanation

Fi Tension force

W Resultant of shear forces Wy, Wz in bolt
Ry, bearing Balt bearing resistance

Uty Utilizaticn in tension

Ut Utilization in shear

Uty Utilization in tension and shear

$FR ension Bolt tension resistance AISC 360-16 J3.6
[ Baolt shear resistance AISC 360-16 — J3.8

Weld sections

T L L L Fa $R 173

Item Edge Xu ol fmm] [mmi] i Loads [KN] [kN] [%] Status

PP1a R1-fl 1 Efilo: FEn LI 250 42 Mmax 29,7 48,0 61.8 0K
Efilo: FEn LI 250 42 Mmax 26,3 48,0 548 OK

PP1a R1-bfl 1 Efilo: e LI 250 42 MNmax 370 48,9 756 OK
Efilo: FEn LI 249 42 MNmax 7.2 48,2 756 OK

PP1a R1-w 1 Efilo: e LI 475 43 MNmax 385 511 T4 0K
Efilo: FEn A6, 0 475 43 Mmax 385 51,1 T5.4 OK

PPib R2-tf1 1 Efilo: FEn A6, 0 250 42 Mmax 28,8 48,0 60,0 0K
Efilo: FEn A6, 0 250 42 Mmax 26,0 478 543 OK

PPib R2-bfl 1 Efilo: FEn A6, 0 250 42 MNmax 36,9 48,8 T5.5 OK
Efileox Fon A6, 0 249 42 MNmax ara 49,2 785 OK

PPib R2-w 1 Efilo: FEn A6, 0 475 43 Mmax 385 51,1 T5.4 OK
Efilmx FEn LY 475 43 MNmax 385 51,1 TE4 0K

Symbol explanation

Tk Throat thickness of weld

Ls Leg size of weld

L Length of weld

Le Length of weld critical elemant

Fn Force in weld critical element

PRy Weld resistance AISC 360-16 J2.4

Ut Utilization

- Tinh to4n lién két ndi dim khac: Xem muc H1.4 phu luc H
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2.3 Kiém tra dw an Logos Bic Ninh (Dw an 02)
2.3.1 Di¥ liéu dau vao
2.3.1.1 Diz lidu thiét ké cong trinh
A. Tubi tho cong trinh: 50 nim
B. Cép thiét ké cong trinh
- Cép cong trinh Al
- Muc d6 quan trong |
- Heé s6 tim quan trong y 1
- Bac chiu lta a
C. Vitli¢éu
- Vat liéu st dung cho cong trinh: Xem bang A1, phu luc A
2.3.1.2 Tai trong
A. Tai trong gio6
- Pia diém : Huyén Yén Phong — Bac Ninh
- Phéan vung ap luc gid -
- Gia tri 4p luc gi6é chuky 20 nam  : 0.95 kN/m?
- Dang dia hinh CA

B. Tai dong dung
Bdng 2.5 Bdng tdi trong dimg dw dn Logos Bdc Ninh

Tai M6 ta Gi tri Pon vi
trong
n \ A Phan mém tu x4c
Cot & Keo (Dam) . (kN/m2)
dinh
Tinh tai TAm ton & Xa gd 0.12 (kN/m2)
Tai trong treo 0.15 (kN/m2)
Hoat tai Hoat tai trén Mai 0.3 (kN/m2)
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2.3.2 Tinh toan theo Tiéu chudn TCVN 5575:2024
2.3.2.1 Tinh toan tdi trong vao khung
Tinh toén tai trong dirng: Xem bang B3 phu luc B
Tai trong gi6: Xem bang B9 phu luc B
2.3.2.2 T6 hop tdi trong
T6 hop tai trong: Xem bang C1 phy luc C
2.3.2.3 MO0 hinh tinh toan
Str dung phan mém SAP2000 dé moé hinh tinh cong trinh

Hinh 2.31 M6 hinh tong thé - SAP2000

RB1 RB1

T1 T 8 T

SC1
SC

T

sC1

SC1
SC1
SC
SC1

T o

sC
sct
3

v AN AN AN AN AN N N N VAN N AN
Hinh 2.32 M6 hinh khung dau hoi RF1- SAP2000

g B5 RB! .
RB3 Resa  Re# R RS R Res Res
RB3 RB3

RB2

SC.
Sc4

«
o
7]

VAN VAN

Hinh 2.33 M6 hinh khung giita RF2- SAP2000
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Hinh 2.34 M6 hinh hé gidng - SAP2000

Tiét dién cac cau kién tinh toan: Tiét dién cac cau kié€n duoc lua chon theo

nguyén tic dam bao cac diéu kién vé KNCL va chuyén vi
Bang 2.6 T iét dién cdc cau kién tinh theo TCVN

Loai cAu kién | Tén ciu kién Tiét dién
sc1 300x200x6x8
sc2 300x200x6x8
Cot
sc3 (450-900)x250x10x16
sc4 (450-900)x300x8x16
RB1 300x180x8x12
RB2 800x250x10x16
‘ RB3 800x250x6x12
Dam (Xa)
RB4 (800-1200)x250x10x16
RB4’ (1200-600)x250x10x16
RB5 600x250x6x10
. T1 150x150x3.8
Giang doc
T2 200x200x4.2

Gén tai trong vao mo hinh: Xem muc D.2.1 phu luc D
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2.3.2.4 Két qua phan tich ngi luc

Biéu dd ndi luc: Xem muc E2.1 phu luc E

2.3.2.5 Kiém tra on dinh tong thé

Hinh 2.35 Biéu do chuyén vi ngang khung (mm)

Kiém tra chuyén vi ngang khung

‘ Chuyén vi :
Chiéu cao G161 han cho | Gia tri gidi han 0 al;yeﬁ i Kiém tra
khung H (m) phép [u] cho phép (mm) gang Umax Umax < [u]
(mm)
12.45 H/300 415 40.7 Dat
T T
| | f
\ c
|
| |
Hinh 2.36 Biéu do vong khung (mm)
Kiém tra d6 vong
Nhip khung L | Gidéi han cho | Gid tri gidi han | DO vong fmax Kiém tra
(m) phep [f] cho phép (mm) (mm) fmax < [f]
31.9 L/283 112.7 62.96 Dat

2.3.2.6 Kiém tra cac cau kién

Két qua kiém tra cac cau kién xem muc F.2, phu luc F

2.3.2.7 Tinh todn cac chi tiét lien két

Két qua tinh toan cac lién két xem muc G.2, phu luc G
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2.3.3 Tinh toan theo Tiéu chudn AISC 360
2.3.3.1 Tinh toan tdi trong vao khung

Tinh toén tai trong dirng: Xem bang B4 phu luc B
Tai trong gi6: Xem bang B10 phu luc B
2.3.3.2 T6 hop tdi trong
T6 hop tai trong: Xem bang C2 phy luc B
2.3.3.3 M0 hinh tinh toan
Str dung phan mém SAP2000 dé moé hinh tinh cong trinh

Hinh 2.37 M6 hinh tong thé - SAP2000

SC1
SC1
SC1
sC
sC
sC1
SC1
C
SC
sC

Hinh 2.38 M6 hinh khung dau hoi RF1- SAP2000

RB4
— RB3 RB3 RB2

SC.
Sc4
SC3

Hinh 2.39 M6 hinh khung giita RF2- SAP2000



Hinh 2.40 M6 hinh hé gidng - SAP2000

Tiét dién cac cau kién tinh toan: Tiét dién cac cau kién duoc lua chon theo
nguyén tac ddm bao cac dic€u kién vé KNCL va chuyén vi

Bang 2.7 T iét dién cac cau kién tinh theo AISC

Loai cAu kién | Tén cau kién Tiét dién
SC1 300x200x6x10
SC2 300x200x6x10
Cot
SC3 (400-800)x250x10x16
SC4 (400-800)x300x8x16
RB1 250x180x8x12
RB2 800x250x6x12
. RB3 800x250x6x12
Dam (Xa)
RB4 (800-1200)x250x10x12
RB4’ (1200-600)x250x10x12
RB5 600x250x6x10
. T1 150x150x2.8
Giang doc
T2 200x200x3

Gén tai trong vao mo hinh: Xem muc D.2.2 phuy luc D
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2.3.3.4 Két qua phan tich ngi luc
Biéu d6 ndi luc: Xem muc E2.2 phuluc E

2.3.3.5 Kiém tra 6n dinh tong thé

Hinh 2.41 Biéu d6 chuyén vi ngang khung (mm)

Kiém tra chuyén vi ngang khung
, huyén vi :
Chiéu cao G161 han cho | Gia tri gidi han r? aI;yeE v Kiém tra
khung H (m) phép [u] cho phép (mm) 9ang tmex Umax < [U]
(mm)
12.45 H/100 124.5 98.6 Dat

Hinh 2.42 Biéu dé dé véng khung (mm)

Kiém tra d vong

Nhip khung L | Gidéi han cho | Gid tri gidi han | DO vong fmax Kiém tra
(m) phep [f] cho phép (mm) (mm) fmax < [f]

31.9 L/240 132.9 126.5 Dat
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2.3.3.6 Kiém tra khd néng chiu lyc cac cdu kién

VAN

Hinh 2.44 H¢ s6 Ratio khung dau hoi RF 1

rea REA RBS RB5 RB4"

B A RB4
0575 0,769 0,769 0,575

Hinh 2.45 Hé s6 Ratio khung giita RF2

0,437
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Bang 2.8 Kiém tra kha nang chiu lyc cac cau kién

Cau kién

Tén cau Kién

Hé s6 Ratio 16n

Kiém tra Rmax <1

nh?it Rmax

SC1 0.946 Dat

SC2 0.522 DPat
Cot

SC3 0.824 Dat

SC4 0.855 Dat

RB1 0.870 Dat

RB2 0.898 Pat

. RB3 0.898 Pat
Dam

RB4 0.872 Dat

RB4’ 0.574 bat

RB5 0.769 Dat

. T1 0.837 bat

Gidng doc
T2 0.926 Dat

2.3.3.7 Tinh todn cac chi tiét lién két

Két qua tinh toan cac lién két xem muc H.2, phu luc H
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2.4 Kiém tra dw an Nha Xwéng Cho Thué CN Viét Nam (Dw an 03)
2.4.1 Di¥ liéu dau vao
2.4.1.1 Dir liéu thiét ké cong trinh
A. Tubi tho cong trinh: 50 nim
B. Cép thiét ké cong trinh
- Cép cong trinh |
- Muc d6 quan trong |
- Heé s6 tim quan trong y 1
- Bac chiu lra |
C. Vitli¢éu
- Vat liéu st dung cho cong trinh: Xem bang A1, phu luc A
2.4.1.2 Tai trong
A. Tai trong gi6
- Pjadiém : Huyén NUi Thanh — Quang Nam
- Phéan vung ap luc gid a
- Gia tri 4p luc gi6é chuky 20 nam  : 1.25 kN/m?
- Dang dia hinh ‘B
B. Tai dong dung
Bang 2.9 Bang tai trong dung dw an Nha Xuong Cho Thué CN VN

Tai Mb ti Gid tri Pon vi
trong
A . A Phan mém ty x4c
Cot & Keo (Dam) . (KN/m2)
dinh
Tinh tai TAm ton & Xa gb 0.12 (kN/m2)
Tai trong treo 0.15 (kN/m2)
Hoat tai Hoat tai trén Mai 0.3 (KN/m2)
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2.4.2 Tinh toan theo Tiéu chudn TCVN 5575:2024

2.4.2.1 Tinh toan tai trong vao khung
Tinh toén tai trong dirng: Xem bang B5 phu luc B
Tai trong gi6: Xem bang B11 phu luc B
2.4.2.2 T6 hop tdi trong
T4 hop tai trong: Xem bang C1 phy luc C
2.4.2.3 M0 hinh tinh toan
Str dung phan mém SAP2000 dé mo hinh tinh cong trinh

Hinh 2.46 M6 hinh tong thé - SAP2000 Nha Xudéng Cho Thué CN VN

ot o
ot ——20r
o ] D1’

C3
C3
C3

Hinh 2.47 M6 hinh khung dau hoi RF1- SAP2000 Nha Xuong Cho Thué CN VN

04 D4
D3 _—— T D3

s o —— 13
D2

D2
D1

c2

c1

ATY A VAN VAN

Hinh 2.48 M6 hinh khung giita RF2- SAP2000 Nha Xuong Cho Thué CN VN



Hinh 2.49 M6 hinh tinh todn hé giang dir én Nha Xwong Cho Thué CN VN

Tiét dién cac cau kién tinh toan: Tiét dién cac cau kién duoc lua chon theo

nguyén tac dam bao cac dic¢u kién vé KNCL va chuyén vi

Bang 2.10 Tiét dién cdc cau kién tinh theo TCVN

Loai ciu kién Tén céu kién Tiét dién

C1 500x200x10x16
Cot C2 400x200x8x10
C3 200x200x6x14
DI’ 250x125x6x10
D1 600x200x8x12
Dam (X4) D2 600x200x6x12
D3 600x200x8x12
D4 600x200x6x10

GD1 100x100x2.0

Giang doc GD2 125x125x2.8

GD3 125x125x3.2

Gén tai trong vao mo hinh: Xem muc D.3.1 phu luc D
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2.4.2.4 Két qua phan tich ngi luc
Biéu dd ndi luc: Xem muc E3.1 phu luc E

2.4.2.5 Kiém tra on dinh tong thé

Hinh 2.50 Biéu do chuyén vi ngang khung (mm)

Kiém tra chuyén vi ngang khung
‘ Chuyén vi ,
Chiducao | Giéihgncho | Gidtrigioihan | a‘;yeﬁ v Kiém tra
khung H (m) phép [u] cho phép (mm) gang lmax Umax < [U]
(mm)
6.637 H/300 22.12 20.45 bat

Hinh 2.51 Biéu do dé véng khung (mm)

Kiém tra d6 vong khung

Nhip khung L | Gidi han cho | Gié tri gidi han | D9J vong fmax Kiém tra
(m) phep [f] cho phép (mm) (mm) fmax < [f]

20 L/239 83.68 155 Dat

2.4.2.6 Kiém tra cac cdu kién
Két qua kiém tra cac ciu kién xem muc F.3, phu luc F
2.4.2.7 Tinh toan céc chi tiét lién két

Két qua tinh toan céc lién két xem muc G.3, phu luc G
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2.4.3 Tinh toan theo Tiéu chuén AISC 360
2.4.3.1 Tinh toan tdi trong vao khung

Tinh toan tai trong ding: Xem bang B6 phu luc B
Tai trong gi6: Xem bang B12 phu luc B
2.4.3.2 T6 hop tdi trong

T6 hop tai trong: Xem bang C2 phy luc C
2.4.3.3 M0 hinh tinh toan

Str dung phan mém SAP2000 dé moé hinh tinh cong trinh

T
|\

T
g
et

A
-
|\

Hinh 2.52 M6 hinh tong thé - SAP2000

or
or
ov
ot

o D S G S A
Hinh 2.53 M6 hinh khung dau hoi RF1- SAP2000

TC
/U

Hinh 2.54 M6 hinh khung giita RF2- SAP2000



Hinh 2.55 M6 hinh tinh todn hé giang dir an Nha Xuwdong Cho Thué CN VN

Tiét dién cac cau kién tinh toan: Tiét dién cac cau kién duoc lua chon theo

nguyén tac dam bao cac dic¢u kién vé KNCL va chuyén vi

Bang 2.11 Tiét dién cdac cau kién tinh theo AISC

Loai ciu kién Tén céu kién Tiét dién

C1 400x200x8x12

Cot C2 300x200x6x8
C3 300x150x6x8

D1’ 200x100x6x8
D1 500x200x6x12
Dam (X3) D2 500x200x6x10
D3 500x200x6x10

D4 500x200x6x8

GD1 100x100x1.8

Giang doc GD2 125x125x2.5
GD3 125x125x3.5

Gién tai trong vao mo hinh: Xem muc D.3.2 phu luc D
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2.4.3.4 Két qua phan tich ngi luc
Biéu dd ndi luc: Xem muc E1.1 phu luc E
2.4.3.5 Kiém tra on dinh tong thé

Hinh 2.56 Biéu do chuyén vi ngang khung (mm)

Kiém tra chuyén vi ngang khung
‘ Chuyén vi ,
Chiducao | Giéihgncho | Gidtrigioihan | a‘;yeﬁ v Kiém tra
khung H (m) phép [u] cho phép (mm) gang lmax Umax < [U]
(mm)
6.63 H/60 110.5 103.5 Dat
B N
\ |
Hinh 2.57 Biéu do dé véng khung (mm)
Kiém tra do vong khung
Nhip khung L | Gidéi han cho | Gid tri gidi han | DO vong fmax Kiém tra
(m) phep [f] cho phép (mm) (mm) fmax < [f]
20.0 L/240 83.3 61.9 Dbat
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2.4.3.6 Kiém tra khd néng chiu lyc cac cdu kién

D2
0,66

D2
0,66

o1 D1
ot 0,256 0268 b1

ot 0,207 0,223 b1
0,339 0,297

N M 38 08 ©

N [N :) =3 o w s

3 3 2 2 5

5 ° 3 S =) © 3 3

Hinh 2.59 Hé s6 Ratio khung dau hoi RF1

D4 D4
03 0339 0,33g D3
03 0,642 0,64 D3
0674 0672
38 88
S S

N ii
/1IN

Hinh 2.60 Hé s6 Ratio khung giita RF2

0,415

VAN AN VAN VAN AN VAN VAN

D2
0,659

Cc3
0,358

D2
0,659

D1
0,618

c1
0,749

c1

0,321
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Bang 2.12 Kiém tra kha nang chiu lyc cac cau kién

Cau kién

Tén cau Kién

Hé s6 Ratio 16n

Kiém tra Rmax <1

nhéit Rimax
C1 0.826 Pat
Cot c2 0.665 Pat
C3 0.631 Dat
DI’ 0.776 Dat
D1 0.683 Dat
Dam D2 0.691 Dat
D3 0.800 Dat
D4 0.467 Dat
GD1 0.603 Dat
Giang doc GD2 0.934 Pat
GD3 0.896 Dat

2.4.3.7 Tinh todn cac chi tiét lien két

Két qua tinh toan céc lién két xem muc H.3, phu luc H
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Chwong 3 PANH GIA CAC KET QUA TiNH TOAN THEO HAI PHUONG AN

3.1 So sanh, danh gia cac yéu té k¥ thuat cac dw an thiét ké theo hai tiéu chuan

3.1.1 Chuyén vi ngang cong trinh

Bang 3.1 Thong ké gid tri chuyén vi ngang cong trinh cdc dir dn

TCVN 5575:2024 AISC 360
I R IO vl v BT
u (mm) [u] (mm) (%6) u (mm) [u] (mm) (%)
01 28.32 28.33 99.96 124.3 141.6 87.78
02 40.7 41.5 98.07 98.6 124.5 79.19
03 20.45 22.12 92.45 103.5 110.5 93.66

Chuyén vi ngang (mm)

Bi€u do so sanh gia tri chuyén vi ngang khung cac dy an
tinh theo cac tiéu chuan

=
o
o

©
o

D
o

N
o

124,3

28,32

N
o o

01

40,7

mTCVN

98,6

Du an

mAISC

103,5

20,45

03




91

Biéu dd so sanh ty 1& gia tri chuyén vi ngang khung so véi gia tri

gi61 han
£ 120
ES' 99,96 98.07 0366
= 100 : ;
5 6778 92,45
= 79,79
= 80
:N
5
2 60
2
=
Z 40
:(g‘
=
S 20
=
3
5 0
01 02 03
Du an

ETCVN mAISC

Qua bang s6 liéu va biéu d6 so sanh gia tri chuyén vi ngang cua ba dy 4n theo hai
tiéu chuan TCVN 5575:2024 va AISC 360, c6 thé nhan thay rd rang rang gia tri chuyén
vi ngang tinh toan theo tiéu chuidn AISC 360 déu 16n hon dang ké so véi gia tri tuong
ung theo TCVN 5575:2024.

Cu thé:

- O dy 4n 01, chuyén vi ngang theo AISC dat 124.3 mm, cao gip khoang 4.4
1an so véi 28.32 mm theo TCVN.

- Véidy an 02, gid tri theo AISC 1a 98.6 mm, cao hon khoang 2.4 1an so véi
40.7 mm cua TCVN.

- O du 4n 03, gia tri theo AISC 1a 103.5 mm, cling cao hon khoang 5 lan so
v6120.45 mm cia TCVN.

Ty 1& u/[u] trong ca hai tiéu chuan déu nhé hon 100%, cho thdy chuyén vi ngang
clia cc cong trinh vAn nam trong gidi han cho phép va dap ung yéu ciu st dung.

AISC 360 cho phép gidi han chuyén vi 16n hon (H/60, H/100) so véi TCVN
5575:2024 (H/300), dan dén két cAu theo AISC linh hoat hon, bién dang 16n hon nhung
van trong pham vi an toan.

TCVN 5575:2024 kiém soat chuyén vi nghiém ngit hon, nén tiét dién cdu kién
thudng 10n hon, két cAu cting hon, chuyén vi nhé hon.

Nhin chung, két qua tinh toan gitra hai tiéu chuan c6 su chénh léch dang ké vé gia
tri tuyét doi, nhung déu nam trong pham vi cho phép, thé hién tinh an toan ciia cac md
hinh thiét ké theo ting tiéu chuan.
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3.1.2 Chuyén vi dikng (Pé vdng) cong trinh

Bang 3.2 Thong ké cdc gid tri chuyén vi dirng khung (dé vong) cdc dw dn

TCVN 5575:2024 AISC 360
Du 4n Giéotri Gia tri Giéotri Gia tri
chuyénvi | giéi han | /[f] (%) | chuyénvi | giéi han | f/[f] (%)
f(mm) | [f] (mm) f(mm) | [f] (mm)
01 27.06 93.11 29.06 59.43 95.8 62.04
02 62.96 112.7 55.87 126.5 132.9 95.18
03 155 83.68 18.52 61.9 83.3 74.31
Biéu dd so sanh gia tri d6 vong khung cac dy an tinh theo cac tiéu
chuan
140
126,5
120
100
E 80
g 59,43 62,96 61,9
Z 60
&
40
27,06
20 . 15,5
: ]
01 02 03
Du an

ETCVN ®AISC
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Bi€u d6 so sanh ty 1¢ gia tr1 do vong khung so vai gia tri do
vong gidi han
100 95,18

90
80 74,31
70 62,04
60 55,87
50
40
0 29,06
18,52

20

01 02 3

0

Gia tri do vong so véi gia tri gidi han (%)

o

Du an

mTCVN mAISC

Tir bang s6 liéu va biéu d6 so sanh cho thay gia tri ¢ vong khung (chuyén vi dtng)
ctia cac du 4n tinh toan theo tiéu chuan AISC 360 déu 16n hon 13 rét so v6i két qua theo
TCVN 5575:2024.

Cu thé:

- Dy éan01: Bg vong theo TCVN 1a 27.06 mm, trong khi theo AISC dat 59.43
mm, cao hon khodng 2,2 lan.

- Du 4n 02: Chénh léch 16n nhét, khi gia tri theo TCVN 12 62.96 mm con theo
AISC dat 126.5 mm, cao hon gan 2 lan.

- Du an 03: B¢ vong theo TCVN 1a 15.5 mm, trong khi AISC cho 61.9 mm,
cao gip 4 lan.

Mac du gia tri 6 vong khung theo AISC 360 cao hon, song ty 1¢ f/[f] cua ca hai
tiéu chuan déu nhé hon 100%, ching to cac cong trinh van dam bao yéu cau gidi han
bién dang.

Xu hudng nay twong ty v6i chuyén vi ngang khung: AISC 360 cho phép két cdu
1am viéc linh hoat hon, chip nhan bién dang 16n hon dé t6i wu khdi luong thép va hiéu
qua kinh té. TCVN 5575:2024 duy tri mirc do an toan va do ctng cao hon, phu hop véi
cac cong trinh c6 yéu cau nghiém ngit vé 6n dinh hinh hoc va thim my.
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3.1.3 Mirc d¢ khai thac khd nang chiu luc
Bdng 3.3 Thong ké mire do khai thac KNCL dy dn 01 theo hai tiéu chudn

TCVN 5575:2024 AISC 360
Loai Tén o Ty s6
chu | chu , Tyso , khai
dien | e Tiét dién Kkhai thac Tiét dién e
KNCL oL

Cl | (350-800)x250x10x12 | 0521 | (350-700)x250x10x12 | 0.684

| e 400X250x8X12 0.321 400x200x8x12 | 0.717
e 300x200X6x10 0.818 300x200x6x8 0.563
CH1 300x200X6x10 0.921 300x150x8x10 | 0.805

RL | (800-500)x250x10x16 | 0495 | (800-500)x250x8x12 | 0.646

R2 500X250x10X16 0.555 500x250x8x12 | 0.681
S 500X250XL0X16 0.598 500x250x8x12 | 0.681
](3;2)“ RAA | (500-850)x250x10x16 | 0.597 | (500-800)x250x8x12 | 0.593
RAB | (850-500)x250x10x16 | 0.426 | (800-500)x250x8x12 | 0.593

R5 | (500-250)x250x10x16 | 0419 | (500-250)x250x8x12 | 0578

KH 250X 150x6x10 0.938 250X 150%6x8 0.665

Gifng | ST 150x150x3.2 0.967 150x150x2.5 0.770
doc | sT2 125x125x2.5 0.786 100x100x2.5 0.845

Moi ty sb khai thac KNCL theo ca TCVN 5575:2024 va AISC 360 déu < 1, tirc tat
ca cdu kién van nam trong gidi han an toan chiu luc.

Ty s6 khai thac KNCL cua céc cdu kién tinh theo AISC c6 su ddng déu hon so véi
tinh theo TCVN.

Véi cac cau kién thudc khung giita (RF2) ty s6 khai thac KNCL bé ching to cac
diéu kién vé 6n dinh (Chuyén vi ngang, d6 vong) da anh hudng dang ké dén viéc lya
chon tiét dién cac cau kién. Nguoc lai véi céc c4u kién thudc khung dau hoi (RF1) va
hé giang theo phuong doc (cac vi tri ¢6 do cung theo phuong lam viéc 16n hon, it bi
khéng ché boi cac diéu kién chuyén vi) cho phép lwa chon tiét dién sao cho khai thac toi
da KNCL.
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Badng 3.4 Thong ké mirc d khai thac KNCL dy dn 02 theo hai tiéu chudn

TCVN 5575:2024 AISC 360
Loai | Tén o Ty sb
chu cAu ) Ty so , khai
kien | kien Tiét dién khai théc Tiét dién hic
KNCL KNCL
SC1 300x200x6x8 0.977 300x200x6x10 0.946
| sc2 300x200x6x8 0.952 300x200x6x10 0.522
cot SC3 | (450-900)x250x10x16 | 0.846 | (400-800)x250x10x16 | 0.824
SC4 | (450-900)x300x8x16 | 0.969 | (400-800)x300x8x16 | 0.855
RB1 300x180x8x12 0.848 250x180x8x12 0.870
RB2 800x250x10x16 0.988 800x250x6x12 0.898
Dim | RB3 800x250x6x12 0.908 800x250x6x12 0.898
(Xa) | RB4 | (800-1200)x250x10x16 | 0.880 | (800-1200)x250x10x12 | 0.872
RB4’ | (1200-600)x250x10x16 | 0.514 | (1200-600)x250x10x12 | 0.574
RB5 600x250x6x10 0.809 600x250x6x10 0.769
Gidng | T1 150x150x3.8 0.968 150x150x2.8 0.837
doc | T2 200x200x4.2 0.969 200x200x3 0.926

Moi ty sb khai thac KNCL theo ca TCVN 5575:2024 va AISC 360 déu < 1, tirc tat
ca cdu kién van nam trong gidi han an toan chiu luc.

Ty s6 khai thac KNCL ciia cac cau kién tinh theo hai tiéu chuan c6 sy twong dong

nhau.

Ty s6 khai thac KNCL tinh theo hai tiéu chuan déu tuong dbi cao (> 0.8). Cho thiy

ca hai tiéu chuén déu khai thac tot KNCL cuta ciu kién.
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TCVN 5575:2024 AISC 360
Loai | Tén o Ty sb
chu cAu ) Ty so , khai
kien | idén Tiét dién khai thac Tiét dién e
KNCL NGL
c1 500x200x10x16 0.802 400x200X8X12 0.826
cot | 2 400x200x8x10 0.401 300x200x6x8 0.665
C3 200x200x6x14 0.919 300x150x6x8 0.631
DI’ 250x125x6x10 0.844 200x100x6x8 0.776
‘ D1 600x200x8x12 0.734 500x200x6x12 0.683
1(3)21)1 D2 600x200x6x12 0.637 500x200x6x10 0.601
D3 600x200x8x12 0.823 500x200x6x10 0.800
D4 600x200x6x10 0.268 500x200x6x8 0.467
- | 6Dt 100x100x2.0 0.915 100x100x1.8 0.603
G;irclg GD2 125x125x2.8 0.935 125x125%2.5 0.934
GD3 125x125x3.2 0.921 125x125x3.5 0.896

Moi ty s6 khai thac KNCL theo ca TCVN 5575:2024 va AISC 360 déu < 1, tirc tat
ca cdu kién van nam trong gidi han an toan chiju luc.

C6 sy twong dong vé mirc do khai thac KNCL & hau hét cac cau kién.
Ty s6 khai thac trung binh toan bo: TCVN = 0.764, AISC = 0.734 (chénh léch

4%)

Hai tiéu chuan cho két qua trong dwong vé mit trung binh nhung khac biét dang

ké & mdt s6 cau kién cu thé, do1 hdi phai hi€u rd ban chat phuong phép tinh toan ctia

ting tiéu chuan khi ap dung.
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3.1.4 Pdnh gid tong hep cac yéu té ky thugt

Dua trén két qua phan tich chi tiét vé chuyén vi, 46 vdng va muc d khai thac kha
ning chiu lyc cua ba du 4n, c6 thé dua ra nhirg danh gia tong hop vé cac yéu t ky
thuat khi thiét ké theo hai tiéu chuan TCVN 5575:2024 va AISC 360.

Vé kiém sodt bién dang:

Két qua cho thiy su khac biét dang ké trong cach kiém soét bién dang giita hai tiéu
chuan. Chuyén vi ngang cua khung theo AISC 360 1én gap 4-5 lan so véi TCVN
5575:2024, trong khi d6 vong khung 16n hon tir 2-4 1an. Tuy nhién, tit ca cac gia tri ndy
déu nam trong gi6i han cho phép cua timg tiéu chuan, voi ty 18 uw/[u] va f/[f] déu nho
hon 100%.

Cu thé tai du an 01, chuyén vi ngang cua khung theo TCVN chi dat 28.32mm so
vl 124.3mm ciua AISC, nhung gi6i1 han cho phép cia TCVN cling nghiém ngat hon
nhiéu (28.33mm so v6i 141.6mm). Piéu ndy phan anh rd triét 1y thiét ké: TCVN uu tién
d6 ctng va kiém soat chit ché bién dang, trong khi AISC cho phép két cau 1am viéc linh
hoat hon.

Xu huéng twong tu ciing thé hién ¢ d6 vong. Tai du an 02, 46 vong khung theo
TCVN 1a 62.96mm (chiém 55.87% giéi han), con theo AISC dat 126.5mm (chiém
95.18% giGi han). Picu nay cho thay AISC tan dung t6i da kha nang bién dang cho phép
dé tbi uu hoa tiét dién.

Vé hiéu qua khai thac vdt liéu:

Phan tich mrc d6 khai thac KNCL cho théy su khac biét ro rét gitia hai tiéu chuan
& cac loai cAu kién khac nhau.

Tai du 4n 01, cac cdu kién thude khung gitra RF2 (R2, R3, R4A, R4B, R5) co ty
s6 khai thac thip theo TCVN (0.419-0.597) do bi khéng ché boi diéu kién d6 vong,
trong khi AISC cho phép khai thac tot hon (0.578-0.681). Nguogc lai, cac cau kién khung
dau hoi RF1 va hé giang c6 do ctng 16n hon, it bi anh huong boi dicu kién chuyén vi,
nén ca hai tiéu chuan déu khai thac t6t KNCL (ST1, ST2, KH déu >0.8).

Du 4n 02 cho thiy sy twong dong cao hon giita hai tiéu chun, voi hau hét ciu kién
c6 ty s6 khai thac >0.8. Diéu nay chimg to khi cong trinh c6 quy mé 16n, chiéu cao cot
va khau do du 16n, ca hai phuong phap déu co thé thiét ké tdi vu.

Tai du an 03, xuét hién mot sd trudong hop bat thuong nhu cot C2 (0.401 theo
TCVN so véi 0.665 theo AISC) va dam D4 (0.268 so véi 0.467), cho thdy su khac biét
16n trong phuong phap tinh toan cua hai tiéu chuan doi véi mot sd cau kién cu thé, co
thé lién quan dén cach xac dinh chiéu dai tinh toan hodc hé sd 6n dinh.

Vé tinh dong déu trong thiét ké:

Mot diém ndi bat 1a mirc do déng déu trong két qua thiét ké. AISC 360 cho két qua
d6ng déu hon vé ca gidi han chuyén vi va ty sé khai thac KNCL giita cac loai cu kién.

Diéu nay cho thiy cac quy dinh vé gidi han chuyén vi va phuwong phép tinh toan
trong AISC 360 di duogc toi wu hoa tot hon dé can bang giira cic yéu cau khac nhau.
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Trong khi 6, TCVN 5575:2024 c6 thé can diéu chinh mot s gidi han dé dat duoc

su hai hoa cao hon trong thiét ké.

3.2 So sanh, danh gia khéi lweng cac dw an thiét ké theo hai tiéu chuan

3.2.1 Tinh toan khéi lweng cac du an

3.2.1.1Dyr éan 01

Bdng 3.6 Bdng thong ké khéi lwong thép tinh theo cdc tiéu chudn — dir én 01

, TCVN 5575:2024 AISC 360
Khoi lugng
(kg) (kg)
Thép tam 189,456 153,741
Thép hop 13,715 10,817
Ban ma 11,586 9,166
Téng khéi luong 203,171 164,558

Bdng 3.7 Bdng théng ké sé lwong bu 1éng tinh theo cdc tiéu chudan — dw dn 01

B4 long TCVN 5575:2024 AISC 360
(con) (con)

Bu I6ng lién két M16 80 248

Bu I6ng lién két M20 976 1,088

Bu I6ng lién két M24 816 952

Bu long lién két M27 408 0

Bu 16ng neo M16 80 80

Bu 16ng neo M20 136 272

Bu I6ng neo M24 136 0

Téng khéi luong (kg) 1333 1091

Béang tinh khdi lugng chi tiét: Xem muc 11, phu luc I



3.2.1.2 Dy &n 02
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Bdng 3.8 Bdng thong ké khoi lwong thép tinh theo cdc tiéu chudn — dy dn 02

Khéi luong TCVN 5575:2024 AISC 360
(kg) (ka)
Thép thm 283,299 259,418
Thép hop 31,366 22,966
Ban ma 21,670 15,889
Tong khoi lugng 336,335 298,273

Bang 3.9 Bang thong ké

s6 lwong bu l6ng tinh theo cdc tiéu chudan — duw dn 02

Bu léng TCVN 5575:2024 AISC 360
(con) (con)
Bu 16ng lién két M16 104 132
Bu 16ng lién két M20 984 1,496
Bu long lién két M24 476 952
Bu I6ng lién két M30 1,496 544
Bu 16ng neo M16 0 104
Bu 16ng neo M20 308 204
Bu 16ng neo M24 204 136
Tong khdi lugng (kg) 2427 1816

Bang tinh khoi lugng chi tiét: Xem muc 12, phu luc |
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3.2.1.3 Dy &n 03
Bdng 3.10 Bang thong ké khoi lwong thép tinh theo cdc tiéu chudn — dir dn 03

Khéi lugng TCVN 5575:2024 AISC 360
(kg) (kg)
Thép tAm 160,789 121,021
Thép hop 11,283 8,735
Ban ma 10,482 7,892
Téng khéi luong 182,554 137,649
Bang 3.11 Bdng thong ké sé luong bu léng tinh theo cdc tiéu chudn — dw dn 03
Bu I6ng TCVN 5575:2024 AISC 360
(con) (con)
Bu 16ng lién két M16 872 564
Bu 16ng lién két M20 384 1,152
Bu 16ng lién két M24 416 576
Bu I6ng lién két M30 384 0
Bu 16ng neo M16 296 296
Bu 16ng neo M20 192 192
Tong khdi lugng (kg) 1109 1031

Bang tinh khoi lugng chi tiét: Xem muc 13, phu luc |
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3.2.2 So sanh khéi lweng cé&c du &an thiét ké theo hai tiéu chudn

Biéu d6 so sanh khi luong thép thiét ké theo hai
Ti€u chuan

400
250 336,335
298,273
\ E 300
2 203171 182,554
£. 200 164,558 :
B 137,649
= 150
"2
100
50
0
01 02 03
Dy an

mTCVN mAISC

Biéu do so sanh ty 1¢ khéi luong thép thiét ké theo TCVN

so vo1 ASCI
140,0% 19350 132,6%
120,0% ’ 112,8%
100% 100% 100%
100,0%
80,0%
S 60,0%
40,0%
20,0%
0,0%
01 02 03
Du an

ETCVN ®mAISC

Qua hai biéu db trén c6 thé nhan thiy, khéi luong thép thiét ké theo TCVN
5575:2024 nhin chung déu cao hon dang ké so voi thiét ké theo AISC 360 & ca ba du
an nghién ctu.

Cu thé:
- O dy an 01, khéi luong thép theo TCVN dat 203,17 tan, trong khi theo
AISC 13 164,56 tan, twong tng ting 23,5%.
- O du an 02, khéi luong thép theo TCVN 1a 336,34 tan, 16n hon 12,8% so
v6i AISC.
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- O duy an 03, chénh léch 5 rét nhat, khi thiét ké theo TCVN c¢6 182,55 tan,
con theo AISC chi 137,65 tan, ting khoang 32,6%.
Nhu véy, thiét ké theo tiéu chuan AISC 360 giup giam khéi lugng thép sir dung tir
12% dén 33% tuy theo dic diém cong trinh. Biéu db ty 1& khdi lugng thép ciing thé hién
r& xu hudng nay, khi ty 18 khdi luong thép theo TCVN so véi AISC 1an luot 13 123,5%,
112,8% va 132,6% cho ba du an.

Biéu d6 so sanh khi lugng bu 10ng thiét ké theo
hai Tiéu chuan

3000
2427

2500
—f%n 2000 1816
en
g, 1333
E 1500 1091 1109 1031
5 1000

0

01 02 03
Du an

mTCVN ®mAISC

Biéu dd so sanh ty 1¢ khéi luong bu 16ng thiét ké theo

TCVN so voi ASCI
160,0%
133,6%
140,0% 122.2%

0, 0,
120,0% 100% 100% 107.6% 1 0096
100,0%

g 80,0%
60,0%
40,0%
20,0%
0,0%
01 02 03
Du an

mTCVN ®mAISC

Qua hai biéu dd trén, c6 thé thy rang khdi luong bu 16ng thiét ké theo TCVN
5575:2024 ludn cao hon so véi thiét ké theo AISC 360 & tit ca cac dy an khao sat.
Cu thé:

- Duy 4n 01: Khéi lugng bu 16ng theo TCVN 1a 1333 kg, 16n hon 22,2% so
v6i 1091 kg ctia AISC.
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- Du 4n 02: Khéi luong bu 16ng theo TCVN dat 2427 kg, cao hon 33,6% so
voi 1816 kg theo AISC.
- Du an 03: Chénh léch nho hon, v41 1109 kg (TCVN) so v6i 1031 kg (AISC),
tuong Ung tang 7,6%.
Nhu vay, ty 1& khdi lugng bu 16ng theo TCVN so v6i AISC dao dong trong khoang
107-134%, phan anh su khac biét trong cach xac dinh ndi luc thiét ké va hé sb an toan
lién két cua hai tiéu chuén.

3.3 Panh gia tong hep

Qua nghién ctru toan dién ba du an nha thép cong nghiép dugc thiét ké theo hai
tiéu chuan TCVN 5575:2024 va AISC 360, c6 thé dua ra nhitng danh gia tong hop vé
ban chat, vu nhuoc diém va xu hudng ap dung cta mdi tiéu chuan.

Vé ban chat phwong phap thiét ké:

TCVN 5575:2024 ké thira phuong phap thiét ké theo trang thai gidi han véi cach
tiép can tuong d6i bao thi. Tiéu chuan nay vu tién do cting va kiém soat chit ché bién
dang, thé hién qua cic gidi han chuyén vi nghiém ngit. Triét 1y nay tao ra két cau c6 dy
trir an toan cao, phu hgp voi diéu kién thyc té tai Viét Nam vé nang lyc thi cong va quan
Iy chat luong.

AISC 360 ap dung phuong phap LRFD dua trén nén tang xac suat va thong ké do
tin cdy. Phuong phap nay cho phép tdi wu héa thiét ké bang cach sir dung hé so riéng
cho ting loai tai trong va tung dang pha hoai, can ctr trén co s¢ dit liéu nghién ctru va
thuc nghiém phong phu. Céch tiép can nay cho phép khai thac tdi da kha ning chiu luc
ctia vat liéu trong khi van dam bao murc d6 tin cay thong ké cao.

V& hiéu qua thiét ké va thi cong:

Tu goc do ky thuat, ca hai tiéu chuin déu dam bao an toan tuyét ddi cho cong trinh.
Tuy nhién, hiéu qua thé hién qua cac khia canh khac nhau:

TCVN 5575:2024 tao ra két cau c6 do cung cao, bién dang nhd, dac biét phu hop
cho cong trinh ¢6 cau truc hodc thiét bi may méc nhay cam véi chuyén vi. Két cdu cing
hon cling mang lai cam gidc an tdm cho nguodi st dung va thudn lgi trong qua trinh
nghiém thu. Mit khéc, tiét dién 16n hon c6 thé phtic tap hon trong van chuyén va lap
dung.

AISC 360 cho phép khai thac hiéu qua kha ning chiu luc cta vat liéu, tao ra két
cAu nhe hon véi vu diém vé van chuyén, lip dung va giam tai trong xudng mong. Két
cAu linh hoat hon ¢6 1gi thé trong phan phdi ndi luc va chdng chiu tac dong dong. Tuy
nhién, yéu cau cao hon vé d6 chinh xac gia cong va kiém soat chat luong thi cong.

Két qua tir ba du an cho thiy khi quy mé cong trinh ting 18n, sy chénh 1éch vé khi
luong gitra hai tiéu chuan c6 xu hudng giam xudng (tir 32.6% & du an nho xudng 12.8%
& dy 4n 16n), cho thay ca hai phuong phap déu cé kha nang ti wu tot voi cong trinh quy
mo 16n.
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Vé kha niing ap dung trong thuec té:
TCVN 5575:2024 c6 nhig 1oi thé rd rang trong diéu kién Viét Nam:
e Latiéu chuan quéc gia, thuan loi trong tha tuc hanh chinh va tham tra thiét
ké
e Dong bo voi hé thdng tiéu chuin Viét Nam (TCVN 2737:2023, QCVN...)
e Phu hop véi trinh d6 thiét ké va thi cong phd bién hién nay
e D& kiém soat chat lugng do yéu cau k¥ thut khong qué phirc tap
e (0 d6 dy trit an toan cao, tao sy an tdm cho chu dau tu
AISC 360 phu hop trong cac truong hop:
e Du 4n c6 yéu td qudc té hodc dau tu nudc ngoai
e Cong trinh quy mé 16n véi yéu cau tdi uu hoa vat lidu
e Chu dau tr va nha thau ¢ ning lyc k§ thuét cao
e Du 4n can hoi nhap tiéu chuan quéc té

Két luan chung:

Nghién ctru cho thiy khéng c6 tiéu chuan nao tuyét ddi t6t hon, ma can lya chon
phtt hop véi diéu kién cu thé. TCVN 5575:2024 va AISC 360 déu la nhiing tiéu chuan
thiét ké tin cdy, mdi tiéu chuan c6 nhitng wu diém riéng phu hop voi nhitng muc tiéu va
diéu kién khac nhau.

Viéc hiéu rd ban chat, diém manh va han ché cua timg tiéu chuan giup ky su dua
ra quyét dinh hop 1y, c6 thé két hop linh hoat dé dat dugc giai phap thiét ké t6i uu. Xu
huéng tat yéu 1a tién ti hoi nhap qubc té, ap dung cac phuong phap thiét ké hién dai,
d6ng thoi vAn dam bao phu hop voi didu kién va niang luc thuc té cua nganh xay dung
Viét Nam.
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KET LUAN

Dé an "Panh gia chi tiéu kinh té k¥ thuat mot s6 du an nha thép cong nghiép thiét
ké theo TCVN 5575:2024 va tiéu chuan AISC 360" da hoan thinh myc tiéu nghién ciru,
so sanh va danh gia toan dién hai tiéu chuén thiét ké két cdu thép thong qua ba du an
thue té. Tir két qua nghién ctru, c6 thé rut ra nhitng két luan sau:

Vé phuong phap thiét ké va co sé 1y thuyét:

TCVN 5575:2024 va AISC 360 dai dién cho hai triét 1y thiét ké khac biét nhung
déu c6 co sd khoa hoc viing chic. TCVN 5575:2024 ap dung phuong phap thiét ké theo
trang thai gioi han voi cach tiép can than trong, uu tién do cing va kiém soat chit ché
bién dang. AISC 360 sir dung phuong phap LRFD dura trén nén tang xac suit va thong
ké do tin cay, cho phép tdi uu hoa thiét ké théng qua viéc str dung hé sd riéng cho timg
loai tai trong va dang pha hoai.

Vé cac yéu té ky thuat:

Qua phan tich ba dy an, dé 4n da chira nhirng diém khac biét cu thé:

V& kiém soat chuyén vi: Chuyén vi ngang cta khung theo AISC 360 16n hon 2.4-
5.0 1an so v6i TCVN 5575:2024, trong khi d6 vong khung 16n hon 2.0-4.0 lan. Tuy
nhién, ca hai déu dam bao céc gia tri ndy nam trong gidi han cho phép cua timg tiéu
chuan. Cu thé, ty 1& u/[u] dao dong tir 87.78% dén 99.96% theo TCVN va tir 71.14%
dén 93.66% theo AISC; ty 1¢ f/[f] dao dong tur 18.52% dén 55.87% theo TCVN va tur
62.04% dén 95.18% theo AISC.

Vé muc do khai thac kha nang chiu lyc: AISC 360 cho phép khai thac KNCL ddong
déu hon véi ty sb trung binh cao hon 10-20% so véi TCVN 5575:2024. O dy 4n 01, ty
s6 khai thac cia TCVN c6 d6 phén tan 16n (0.321-0.967), trong khi AISC cho két qua
6n dinh hon (0.563-0.845). O du 4n 02 va 03, ca hai tiéu chuan déu cho ty s6 khai thac
cao (>0.8 ¢ hau hét cau kién chinh), ching t6 kha nang thiét ké toi uu ciia ca hai phuong
phép.

V& tinh dong nhat trong thiét ké: AISC 360 thé hién sy dong déu cao hon trong ca
gidi han chuyén vi va ty s6 khai thac KNCL giita cac loai cau kién, phan 4nh sy toi wu
hoa t6t hon trong cac quy dinh vé gidi han va phuong phép tinh toan.

Vé khdi lwgng vat liéu:

Thiét ké theo TCVN 5575:2024 yéu cau khdi lwong thép cao hon tir 12.8% dén
32.6% so voi AISC 360 tuy theo dic diém cong trinh. Cuy thé:

« Dy 4n01: TCVN 203.17 tin, AISC 164.56 tan, chénh l¢ch 23.5%
o Dy 4n 02: TCVN 336.34 tin, AISC 298.27 tan, chénh l¢ch 12.8%
« Duy4n 03: TCVN 182.55 tan, AISC 137.65 tén, chénh 1éch 32.6%
Khdi lugng bu 16ng theo TCVN ciing cao hon tir 7.6% dén 33.6%.
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V& an toan va dd tin cay:

Ca hai tiéu chuan déu dam bao an toan tuyét dbi cho cong trinh véi tat ca cac chi
tiéu kiém tra déu thoa man yéu cau. TCVN 5575:2024 thé hién tinh bao thu cao hon véi
du trir an toan 16n, phu hop véi diéu kién thyuc té Viét Nam. AISC 360 t6i vu héa dua
trén phan tich x4c sut nhung van dam bao do tin ciy cao, yéu cau kiém soat chét lugng
chat ché hon.

Vé kha ning ap dung:

TCVN 5575:2024 c6 loi thé trong diéu kién Viét Nam hién nay vé mat phap 1y,
thu tuc hanh chinh va phu hop voi trinh d6 thiét ké, thi cong phd bién. AISC 360 phu
hop cho cac du an quy mé 16n, ¢6 yéu té qudc té hodc yéu cau tdi wu hoa vat liéu, nhung
doi hoi ndng luc k¥ thuat cao hon.

Panh gia tong quan:

Khéng c¢6 tiéu chuan nao tuyét doi tot hon ma can lya chon phu hop véi timg du
an cu thé. Viéc hiéu rd ban chit, wu nhuoc diém cia mdi tiéu chuin giap k¥ su dua ra
quyét dinh sang sudt, c6 thé két hop linh hoat dé dat duoc giai phap thiét ké t6i wu nhat.
Xu hudng tat yéu 13 huéng t6i hoi nhap qudc té, ap dung cac phuong phép thiét ké hién
dai, dong thoi vin dam bao phu hop véi diéu kién thyc té Viét Nam.
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DAl HOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG PAI HQC BACH KHOA Poc lap - Tu do - Hanh phic
sé: b4Y /Qb-DHBK Pa Néng, ngay A& thang 0&nam 2025
QUYET PINH

Vé viée giao dé tai va trach nhiém ciia nguoi huéng din
dé 4n tot nghiép thac si

HIEU TRUONG TRUONG PAI HQC BACH KHOA

Can cir Nghi dinh s6 32/CP ngay 04 thang 4 nam 1994 cia Chinh phi vé viéc thanh
lap Dai hoc Da Nc?ng,'

Can cir Thong tw s6 10/2020/TT-BGDDPT ngay 14 thang 5 ndm 2020 cia Bé trieong
B6 Gido duc va Dao tao ban hanh Quy ché t6 chirc va hoat déng cia dai hoc ving va cdc co
s gido duc dai hoc thanh vién,

Can cir Thong tw s6 23/2021/TT- BGDDT ngay 30 thang 8 nam 2021 cua B truong
Bg Gido duc va Dao tao ban hanh Quy ché tuyén sinh va dao tao trinh do thac st;

Can cit Nghi quyét s6 08/NQ HDDH ngay 12 thang 7 nam 2021 cua Hji dong Dai hoc
Da Néng ban hanh Quy ché 16 chite va hoat déng ciia Dai hoc Da Nang va Nghi quyét s6
13/NQ- HDDH ngay 07 thang 9 nam 2021 cia Héi dong Pai hoc Pa Nang vé viéc sira doi,
b6 sung mét s6 diéu cua QOuy ché 16 chitc va hoat dgng cva Pai hoc Pa Nang;

Can cir Nghi quyét so 93/NQ-HDT ngay 18 thang 12 nam 2023 cua Hji dong trieong
Truwong Dai hoc Bach khoa ban hanh Quy ché 16 chitc va hoat dong cia Trieong Pai hoc
Bdch khoa, Pai hoc Pa Néng;

Cain cir Quyét dinh s6 3875/0P-PHBK ngay 12 thang 10 ndm 2022 ciia Hiéu truong
Truong Dai hoc Bdch khoa vé viéc ban hanh Quy dinh dao tao trinh do thac st cua Truong
Pai hoc Bach khoa, Pai hoc Pa Nc?ng;

Cain cir Quyét dinh sé 4868/0P-PHBK ngay 13 thang 12 ndm 2022 cia Hiéu truong
Truong Dai hoc Bdch khoa vé viéc thanh ldp cdc l6p cao hoc va cong nhdn hoc vién cao hoc
khoa 44, '

Can cit To trinh s6 07/TTr-XDDDCN ngay 19 thang 01 néim 2025 ciia Khoa Xay dung
Ddn dung va Cong nghiép vé viéc ra Quyét dinh giao dé tai va nguoi hudng dan dé dn cho
hoc vién cao hoc nganh Ky thudt xdy dung, theo dinh hudng 1img dung, khoa 44,

Theo dé nghi cuia Truong phong Phong Dao tao.

QUYET DINH:

Piéu 1. Giao cho hoc vién cao hoc Huynh Québe Pat, 16p K44.KXD,  nganh Ky thuat
xdy dung, thuc hién dé tai dé an tot nghiép thac si “Ddnh gid chi tiéu kinh 1é ky thudt mét sé
dw dn nha thép céng nghiép thiét ké theo TCVN 5575:2024 va Tiéu chudn AISC 360", duéi
su_hudng dan cta (1) PGS.TS. Tran Quang Hung, Truong Pai hoc Béch khoa, Pai hoc Pa
Nang; (2) PGS.TS. Truong Hoai Chinh, Truong Dai hoc Bdch khoa, Dai hoc Da Nc?ng.

Piéu 2. Hoc vién cao hoc va ngudi huéng din co tén & Diéu 1 duge hudng cac quyén
lgi va thue hién nhiém vu theo ding quy ché dao tao thac si hién hanh cua B§ Giao duc va
Dao tao, quy dinh dao tao thac si cia Truong DPai hoc Bach khoa.

Piéu 3. Truong phong Phong T chirc - Hanh chinh, Truéng phong Phong Do tao.
Trudng phong Phong Ké hoach - Tai chinh, Truéng khoa Khoa Xay dung Dén dung va Cong
nghiép, ngudi huéng din dé an va hoc vién co tén & Diéu 1 can cir Quyét dinh thi hanh. /%

_—KT, HIEU TRUONG
PHOHIEU TRUONG

Noi nhin:
- Nhu Diéu 3;
- Luu: VT, DT.

I'S. Nguyén Hong Hai




DAI HOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG PAI HQC BACH KHOA Déc lap — Tw do — Hanh phiic

HO SO HQOI PONG PANH GIA PE AN TOT NGHIEP THAC Si

Hoc vién: Huynh Quéc Pat

1.  Bién ban Hoi dong &
2. Bang diém cta hoc vién cao hoc [ﬁ/
3. Ly lich khoa hoc ciia hoc vién il
4. Bién ban kiém phiéu "
3. Nhén xét
NHAN XET
" TRACH NHIEM ,
L HOVATER TRONG HOIDONG | 29" | ppigy
nhin . x
% diém
xet
1. | TS. Vuong Lé Thiing Chitich Hoidong | \/" | |/
2. | TS. Trén Thanh Binh The ki Hoidong | |/ | | /
3. | TS. Pham My Phan bién | V4 l/
4. | TS. Bii Quang Hiéu Phan bién 2 V| I/
5. | PGS.TS. Nguyén Vian Chinh Uy vién 7 \/
(1) PGS.TS. Trin Quang Hung; I
6. . Nguoi huong dan
(2) PGS.TS. Truong Hoai Chinh

Da Ning, ngay L thing .d_nam 202.6
Thu ky Hoi dong

G

Taw Douh bean




DAI HOC PA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Péc lap — Tu do — Hanh phiic

BIEN BAN
HQP HQI PONG PANH GIA PE AN TOT NGHIEP THAC Si
Ngay 7.2 thang .. nam 2024, Hoi ddng duor thanh 14p theo Quyét dinh s&

6850/QD-DHBK ngay 31 thang 12 nam 2025 cta Hiéu truéng truong Pai hoc
Béch khoa, gdm cac thanh vién:

X HQ VA TEN TRTORI\?E I:Iglilg:glNG
1. | TS. Vuong Lé Thing Chu tich Hoi dong
2. |TS. Tran Thanh Binh Thu ky Hoi dong
3. | TS. Pham My Uy vién Phan bién 1
4. | TS. Bui Quang Hiéu Uy vién Phan bién 2
5. |PGS.TS. Nguyén Van Chinh Uy vién

da hop (c6 mt:05 véng mat: O.thanh vién) dé danh gid dé 4n tét nghiép thac si:
- Tén deé tai: Ddnh gid chi tiéu kinh t& k thudt mot sé du an nha thép céng
nghiép thiét ké theo TCVN 5575:2024 va Tiéu chudn AISC 360
- Nganh: Ky thuat xay dung (K44.KXD)
- Cua hoc vién cao hoc: Huynh Quéc Pat

1. Nbi dung budi hop danh gia gom cac phan chinh sau day:
a. Thu ky Hoi dong bao céo qué trinh hoc tap, nghién curu va doc ly lich khoa
hoc ctia hoc vién (c6 van ban kém theo);
Hoc vién trinh bay dé 4n tét nghiép thac sf;
Céc phan bién doc nhén xét va néu cau hoi (cé van ban kém theo);
Hoc vién tra 101 cac cau hoi cua thanh vién Hoi déng;
Hoi dong thao luan kin va danh gié;
Kiém phiéu va cong bd két qua (c6 bién ban kiém phiéu va phiéu kém theo).
Téc gia dé an phat biéu y kién
Chu tich Hoi dong tuyén b bé mac.

@ o a0 o

2. Kétluan cia Hoi dong:

a) Két luan chung:

9(’/‘ @AA, p/h.{\ u)m‘j\. rvfm i A (TEJJM/%\M




b) Yéu cdu chinh, stra vé ndi dung:

¢) Céc vy kién khac:

e

8 , g 4 3 ] 5
d) Diém dénh gia: Bang so: 8 [?, Bang chit: TQM,!/ e\ou

THU KY HOI DPONG CHU TICH HOI PONG

L

L/

TN UAQ}\W\ M\ ‘/{/}f)7 L& /,L'ﬁ7

XAC NHAN CUA TRUONG PAI HOC BACH KHOA
TL. HIEU TRUONG
TRUONG PHONG DAO TAO




DAl HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Poc 1ap — Tw do — Hanh phic

CAU HOI VA TRA LOI
Kém theo Bién ban hop Hoi dong déanh gia d& an tét nghiép thac st
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CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap — Ty do — Hanh phic

_ BIEN BAN KIEM PHIEU
CUA HOI PONG PANH GIA PE AN TOT NGHIEP THAC Si
(Kém theo bién bin hop Hi dong)

- Tén dé tai: Panh gi4 chi tidu kinh té ky thudt mt s6 du 4n nha thép cong
nghiép thiét ké theo TCVN 5575:2024 va Tiéu chuan AISC 360

- Nganh: K§ thuat xay dung (K44.KXD)

- Cua hoc vién cao hoc: Huynh Quéc Dat

- Hoi dong bt du hop lic 9..h S ngay: . 7L/ 4. o2 (.
- Tai Truong Pai hoc Bach khoa.

Tham gia kiém phiéu gdm:
~ - \
1. MUAMLME\W .......................................................

Két qua kiém phiéu:
- S phiéu phat ra: é) S S6 phiéu thu vé: (2 5
- S6 phiéu hop 1¢: 4L S6 phiéu khong hop 1&: (1)
- Téng s6 diém: 44 Diém trung binh: £ 1L

Da Néng, ngay UL thang A ném 202.6
HO TEN & CHU KY CAC THANH VIEN THAM GIA KIEM PHIEU:



_ DAIHOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG DPAI HQC BACH KHOA Poc 13p — Tu do — Hanh phiic

NHAN XET PE AN TOT NGHIEP
(Danh cho nguoi phan bién)

Ho va tén nguoi nhan xét: PHAM MY
BAOC BRI & ¢ 5 5005004 5 o nomnmoms w « wosemms o Hoc vi: Tién sy
Nganh: Ky thuat Xay dung Chuyén nganh: Xay dung Dan dung va cong nghiép

Co quan cong tac: Khoa Xay dung DD&CN, Truong Pai hoc Bach khoa, Dai hoc Da Ning

Ho va tén hoc vién cao hoc: HUYNH QUOC PAT  Khoa: K44
Nganh: Ky thuat xay dung
Tén dé 4n t6t nghiép: Panh gia chi tiéu kinh té k§ thuat mot sé du an nha thép cong nghiép thiét
ké theo TCVN 5575 — 2024 va Tiéu chuin AISC 360
Y KIEN NHAN XET

Nhén xét chung: Pé an cua hoc vién Huynh Quéc Pat la mot cong trinh nghién ciu doc
lap, nghiém tic va c6 tinh thuc tién cao trong linh vuc ky thuat xay dung. Hoc vién da thé hién
thai d6 lam viéc trach nhiém, trinh bay ndi dung dé an mot cach khoa hoc, logic véi cdu truc 3
chuong va hé thdng phu luc tinh toan rét chi tiét. Noi dung dé tai bam sat nhu cau cap thiét cua
nganh xdy dung hién nay khi thuc hién so sanh truc tiép giita tiéu chudn méi ban hanh TCVN
5575-2024 va tiéu chuan Hoa Ky AISC 360.

Viéc hoc vién thu thap va sir dung s6 liéu tir 3 du an nha thép thuc té c6 quy md khac nhau
(Du 4n 05 BW Hai Duong, Du 4n Logos Bic Ninh va Du an Nha xudng cho thué CN Viét Nam)
lam co s& phan tich di mang lai cho dé an d6 tin cdy cao vé mit khoa hoc. Két qua nghién ciru
da chi ra nhirng khac biét cot 15i vé kha nang kiém soat bién dang va hiéu qua khai thac vat liéu,
trong d6 ndi bat 1a kha ning tiét kiém khdi luong thép tir 12.8% dén 32.6% khi ap dung tiéu
chuin AISC 360 so véi TCVN. Dé an khong chi dimg lai & muc do tinh toan ly thuyét ma con
dua ra duoc nhitng danh gia tong hop vé chi tiéu kinh té - ky thuat, hd tro déc luc cho cac don vi
thiét ké va chu diu tu trong viéc lua chon giai phap tdi uu.

Nhin chung, @& an d hoan thanh day du cac muc tiéu dé ra ban dau va dap ng hoan toan
cac yéu cdu khit khe cua mot dé an Thac si k¥ thuat theo dinh hudng (g dung.

1- V& 1y do chon dé tai:

Dé tai co tinh cip thiét cao trong bdi canh nganh xay dung Viét Nam vira ban hanh tiéu
chuin méi TCVN 5575-2024 dé thay thé phién ban 2012. Viéc lua chon so sanh gitra tiéu chuan
quéc gia (TCVN 5575-2024) va tidu chudn Hoa Ky (AISC 360) la rét thiet thuc, vi AISC 360
dang duoc 4p dung rong rii tai Viét Nam nho wu thé vé t6i uu hoa gia thanh cong trinh. Pé tai
gitp 1am rd su khac biét vé mit ky thuat va hiéu qua kinh t€, hd tro cac don vi thiét ké va chu
d4u tu trong viéc lua chon tiéu chuan phu hop.




2- Vé phuong phap phan tich, giai quyét van dé, db tin ciy cuia cac s liéu:

Hoc vién di sir dung phuong phap nghién ctru ly thuyét két hop véi phan tich va so sanh
két qua thiét ké trén 3 du an thuc té: Du an 05 BW Hai Duong, Du an Logos Bic Ninh va Du an
Nha xudng cho thué CN Viét Nam. Cac s lidu dau vao vé tai trong, dia hinh va vat liéu duoc
thu thap tir cac hd so thiét ké cong trinh thuc té, ddm bao d9 tin cdy cao. Qua trinh tinh toan duoc
thuc hién thdng qua phin mém SAP2000, mot cong cu phan tich két cdu chuan muc trong nganh.
3- Vé két qua dat duoc ciia dé tai:

Pé tai da hoan thanh cac muc tiéu dé ra va chi ra duoc nhitng khac biét cot 15i giira hai bd
tiéu chuan:

= V& kiém soat bién dang: Chuyén vi ngang theo AISC 360 16n hon tir 2.4-5.0 1an so véi
TCVN 5575-2024, va dd vong 16n hon tir 2.0-4.0 lan, tuy nhién ca hai déu dam bao nam
trong gio1 han cho phép.

= Vé khdi lwgng vat lidu: Thiét ké theo TCVN 5575-2024 yéu cau khdi luong thép cao hon
tir 12.8% dén 32.6% so voi AISC 360 tuy dac diém cong trinh.

* Vé mirc d§ khai thac: AISC 360 cho phép khai thac kha nang chiu luc dong déu va t6i
uu hon 10-20% so véi TCVN 5575-2024.

* Ca hai tiéu chuan déu dam bao an toan tuyét d6i cho cong trinh.

4-Véy nghia khoa hoc, irng dung thure tién va hwéng mé rong cia dé tai:

Dé tai cung cap dir lidu thuc té quan trong dé cac nha quan Iy xdy dung danh gié tinh hiéu
qua cua TCVN 5575-2024. Vé mat thuc tién, két qua nghién ctru hd tro k¥ su trong viée tdi uu
hoa chi phi va lua chon giai phap thiét ké an toan. Hudng mé rong co6 thé di sau vao cac yéu td
vé thi cong, lap dung hodc xét dén cac tac dong dic thu khac nhu dong dat cho nha cong nghiép
cao tﬁng.

5- Nhirng thiéu s6t & van dé can lam ro:

* Hoc vién can lam rd hon cac budc hiéu chinh cu thé khi ap dung AISC 360 trong diéu
kién dac thu cia Viét Nam (nhu vé van tc gi6 va dic tinh vat liéu dia phuong) thay vi
chi néu nhan xét chung 1a can hiéu chinh.

= D¢ 4n gidi han trong pham vi khung dic tién ché 1 tang va khong xét dén cau truc, vi vy
céc két luan vé kinh té - ky thuat c6 thé thay ddi ddi voi cac loai hinh nha thép cong nghiép
phtrc tap hon.

6. Y kién két ludn (mirc d6 dap ung yéu ciu dbi voi dé an tt nghiép thac si):

Pé an duoc thuc hién nghiém tuc, ¢o cau truc rd rang (3 chuong), ndi dung dap ung day
du cac yéu cau doi voi mot dé an tét nghiép thac si ing dung chuyén nganh K thudt Xay dung.
Y KIEN PE NGHI
(Ghi ré dé nghi cho hay khong cho hoc vién bao vé trudc Hoi dong chdm danh gia dé an 16t nghiép)

Kinh dé nghi Hoi ddng cho phép hoc vién Huynh Qudc Pat duoc bao vé dé an tot nghiép
cua minh.

Pa Néang, ngay 22 thang 01 nam 2026
NGUOI PHAN BIEN
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NHAN XET LUAN VAN/ PE AN TOT NGHIEP
(Danh cho nguoi phdn bz'én)

Hoc BB .. . « « w6 v v mmmmea o « 5 & 5 © 5 soerensd Hoc vi: . .T.\e..vm .$31 ........................
Nganh/Chuyén nganh: ..~ . . K. _(w.o,f ><°J~1 &WIV\% ............................

Co quan cong tac: K\At)n, =0 DQ}( cN, 'ng'qu ‘9‘-’({@’@ AN

Ho va tén hoc vién cao hoc: . .y, . QJ@{ M ............ Khbay X%, ......
Nganh: . . .\/\\.\.muf )<o~;.1 MC( ...............................................
Tén dé tai: <BN\9-1 -y ‘\\QM Gl 18 !cq)mrmﬁ\‘ 5. AJ,M. sl
Hadp LN W%J&M.qa. Rugk ke foea TEUN SSTEZ200% & Tidie i, AlSC 24

Y KIEN N HAN XET
(NhGn x6t chung (Meu €0)). . . .. ...\t e e e e e e e

............................................................................

.............................................................................

Nhw. Wn.,\a ..... M%lﬁw«m (a‘/? e Vil . M«Q» Cf'ﬁl. C/(M'{\th
PWQ:&L m&% (20 MM\*ME() % ?Q«/uq\ M c@.c '&wczu S,

2- Vé phuong phap nghién cu’u/ do tin cay cua cac s6 lleu

W(w WXQMM\UN W DTN J'WA% Ge %%/wa WYQMW
Q)kk\xx,-\-w\ C/qb‘.‘ .............................................................

3- V& két qua khoa hoc ciia dé tai:




.........................................................
..........................................................

............................................

sy sresesmmIERis 8 ® 8 e w e i Joocninnn sy s aRaadmehiEelNRs s pIEe TRt Ui TV syEETORNs v e e

D fo . L T o L U Queten (o, Fo, S sain e 1l gl

...............................................

.............................................................................
.............................................................................

Y KIEN PE NGHI
(Ghi ré d@é nghi cho hay khong cho hoc vién bao vé ludn van/ dé an tot nghiép truée Hoi dong danh gid
Iudin van/ dé an tot nghiép thac si)

....................... )...........'.‘........./...............-...............
Moc wan dhwve. Pt ve . FE ok BT ngRagp. Lo

.............................................................................

.............................................................................

Da Néng, ngay 22 thang oT nam 203 £
NGUOI PHAN BIEN

WW




11



