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Analysis and design of retaining wall support (transfer beam) using strut- and- tie Model
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TGM TAT

Trong Iy thuy@t tinh toan két céu dam bé tong cdt thep, dam da
vach con duec goi 1a ddm chuyén |3 loai cdu kign chiu utn ca da
cirmg va tigt dien hinh hoc trong déi len (ty 1@ chigu dai nhip trén
chiéu cao nha hon hodc bing 2.5 ddi vai nhip lign tuc va 2 ddi vai
nhip don) va trang théi lam viec cia he ket céu tir he dam cot chiu
lvc sang hé ddm vach chiu lyc. Cac ket qua phan tich dan hai da
cho th&y nhitng gia thiét tiét dien phang cho dam khang thda mén
ddi vai ddm chuyén; ton tai mat vang chiu tng sudt |an tai vi tri gdi
tira va dc bigt |a @ mat gbi twa; cac bign dang doc do lvc cét gay
ra trong ddm chuyén |3 lén hon nhigu so véi bign dang udn, do da
dang vai trd nhigu hon so vai tdng bign dang. Mat khac dam chuyén
thueng ca vét nit xuét hien kha sam theo phuong cia tng sudt nén
chinh, tirc |3 vudng goc vai phuong cda ing suft kéo. Trong nhiéu
trudng hop, khe nit xuat hign thang ding hodc nghigng khi dam bj
phé hoai do lvc cat. Trang thai lam viec cia ddm chuyén trong giai
doan giai han cyc han phai duge tinh theo ma hinh toan co, [& ma
hinh tdt nhét ddi vai dam bé tong cdt thep ca bd tri cdt thep suan
d&m, goi la md hinh “chéng va giang” (Strut and tie model) hay can
goi [a md hinh gian &o. Trong bai bao nay tac gia phén tich ngi dung
tinh toan thigt k& ddm chuyén qua vi du cu thé dya trén tiu chuén
thigt k& cdu 22TCN 272-01 cia Ba Giao thang van tai Viet Nam va
tieu chuén Hoa Ky ACI 318-2002.

Tir khaa: Ung sust kéo; ung sudt nén chinh; dam chuyén; ma hinh
“chiing va gidng".

ABSTRACT

In the theory of reinforced concrete beam structural analysis, the
retaining wall support beam, also known as the transfer beam, is a type
of bending member with relatively large stiffness and cross-sectional
area (where the span-to-depth ratio is less than or equal to 2.0 for
continuous spans and 2 for single spans). Elastic analysis results have
shown that the assumption of a flat cross-section for the beam is not
applicable to the transfer beam; there exists a zone with high stress
concentration at the bearing location and especially at the bearing face.
The vertical deformations caused by shear forces in the transfer beam
are much greater than the deformations due to bending, thus playing a
significant role in the total deformation. Moreover, transfer beams
often exhibit early cracking along the direction of the principal
compressive stress, which is perpendicular to the direction of tensile
stress. In many cases, cracks appear vertically or diagonally when the
beam is subjected to shear-induced damage. The working state of the
transfer beam at the ultimate limit state must be calculated using a
structural model, known as the "strut and tie" model or "virtual strut"
model, which is the mast suitable model for reinforced concrete beams
with side reinforcement. In this paper, the author analyzes the design
calculation content of the transfer beam through specific examples
based on the design standards 2Z2TCN 272-01 of the Ministry of
Transport of Vietnam and the American standard ACI 318-2002.
Keywords: Tensile stress; principal compressive stress; transfer
beam; strut and tie Model.

1. DAM CHUYEN TRONG KET CAU NHA CAO TANG

Trong két cdu nha cao tang bé tdng cot thép, dam d& vach hay
dam chuyén la khai niém xuat hién khi cau kién dam duoc thiét ké
tai vi tri ma n6 lam thay déi trang thai lam viéc cda hé két ciu tur hé
dam cét chiu lyc sang hé dam vach chiu luc hodc hé dam cot
nhung vaéi s6 lugng cot phai trén dam nhiéu hon s6 lugng c6t phia
duéi dam [1]. Cédng nang ctia dam chuyén la ganh d& toan bé tai
trong két cdu bén trén noé réi phan bé xuéng tiing chan cot bén

88| XAYDUNG 03.2024 | ISSN 2734-9888

dudi. Chinh vi ddm chuyén phai nhan mét lugng tai trong rat I6n
nén chung thudng cé kich thudc va do cliing 16n hon so véi dam
truyén thong. Khi dé ty I& chiéu dai nhip dam trén chiéu cao la kha
nho, tham chi trong khoang tir 2 dén 2.5 tuy vao nhip lién tuc hay
nhip don. Ngoai kha niang chéng lai moment uén truc ti€p do tai
trong 16n bén trén, dam chuyén con cé kha nang chéng cit 16n
hon nhiéu so véi dam truyén théng vi anh hudng bai tiét dién 16n
cta dam [2]. Trong kién tric nha cao tang gidi phap dam chuyén
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dugc phan tich Iya chon vi kha nang vugt nhip 16n va thay déi
khong gian kién tric moét cach linh hoat. Hinh 1 minh hoa thi cong
két cdu dam chuyén nha cao tang [3].

“ Jibi s i g
Hinh 1. Thi cong ddm chuyén nha nhiéu tang [3]

Gidi phap két cdu dam chuyén tao dugc khong gian 16n bing
cach trén cét tao khéng gian I6n cho tang bén dudi, két cdu dam
chuyén c6 kha ning vugt nhip I6n, nhip c6 thé |én dén 16-20m,
gidm kich thudc cau kién cla cac tang trén két cdu dam chuyén.
Tuy nhién tai trong tap trung bén trén dam chuyén kha I6n, khi xay
ra dong dat két cau dam chuyén rat dé pha hoai. Bén canh dé viéc
tinh toan thi cong dam chuyén tuong doéi phuc tap, khé khan
trong l13p dung gian gido cing nhu dé bé téng toan khéi cdu kién
I6n. C6 thé thdy rdng, trong lugng ban than céng trinh phan bd
khéng dong déu, tap trung khéi luong 16n & tang c6 dam chuyén
lam cho céng trinh rat dé mat 8n dinh khi c6 ngoai luc tac dung
vao céng trinh (déng dat, gi6 bao) va cac két cau bén dudi cta
dam chuyén dé mat én dinh [3, 4].

Tiéu chudn Hoa Ky ACI-318 [5] da dua ra khai niém dam cao
(deep beam) va néu rd tac dong clia dam chuyén phai dugc xét
dén trong trudng hagp I/h < 2,5 d6i véi cac nhip lién tuc hoac < 2
d6i vai cac nhip don do ¢6 su phu thudc va tac dong lan nhau clia
Ung sudt phap theo phuong doc dam va theo phuong thang diing
cing nhu anh hudng cla Ung suat tiép do luc cat gay ra. Doi voi
cac dam bé téng cot thép thong thuong déu dua trén ly thuyét
dan hoéi va st dung cac gia thiét vat liéu la déng chat va dang
hudng. Nhung diéu dé tré nén khéng hop ly déi véi két cdu dam
cao bdi nguyén nhan dugc chi ra la vi sau khi xuat hién cac vét nit,
dam chuyén c6 su phan bé lai ting suat trén tiét dién do c6 su phu
thudc va tac dong lan nhau cta Ung suat phéap theo phuong doc
dam va theo phuang thang ding ciing nhu dnh hudng cuta Ung
sudt ti€p do luc cat gay ra [6]. Do vay pha hoai do uén ctia dam
chuyén bé téng c6t thép la dang phé hoai déo, su phét trién cac
vét nut theo chiéu doc xuat phat tir bung dam va dan 1én phia
trén, cung vdi su gia tang tai trong, su pha hoai théng thudng xay
ra do c6t thép bi kéo dut hoac bi chay déo, rat hiém trudng hop bé
téng vung nén bi pha hoai. Dang pha hoai thuyc té trong dam
chuyén (dam cao) bé téng cét thép ngoai viéc phu thudc vao kich
thudc dam, ti s6 gilta chiéu dai nhip va chiéu cao dam, cach dat luc
tadc dung ma con phu thudc vao sé lugng va cach bé tri cét thép
trong dam. Theo [7] c6 2 dang pha hoai chinh dugc xac dinh gom :
Pha hoai do uén va pha hoai do luc cit. Do d6 cau kién dam
chuyén khéng thé sir dung ly thuyét tinh toan ddm chiu uén théng
thudng trong tinh toan.

2. PHUONG PHAP TiNH TOAN DAM CHUYEN THEO MO
HINH CHONG VA GIANG

Mé hinh gian do hay con dugc goi la mé hinh chéng va giang
(strut-andtie modelling (STM)) la mot trong nhitng mo6 hinh dugc
st dung kha thanh céng dé mé phdéng ving chiu luc cé dac tinh
khong lién tuc vé hinh hoc hodc tinh hoc cho két cau bé tong cét
thép [8]. Thiét k& dam chuyén bé tong c6t thép theo trang thai ing
sudt tGi han bang mé hinh gian 3o 1a xét dén cac diéu kién lam viéc
cla hai ving B va D trong két ciu. Phuong phap STM st dung

nguyén tac clia co hoc két cau hé thanh, nguyén tic nay khong
anh hudng va khéng tac déng dén viéc phan tich anh hudng clia
mat cat bang cac hé tinh hoc truyén théng. Néi dung tinh toan
dudi day dua trén tiéu chudn thiét ké cdu 22TCN 272-01 cla Bo
Giao théng van tai Viét Nam va tiéu chuan Hoa Ky ACI 318-2002.

M6 hinh gian o, STM, la mét phuang phap don gidn nhung lai
rat hitu dung dé€ gidi quyét cac trudng hgp Uing suat phuc tap nhu
mo hinh dang tam giac. STM dugc dua trén su tuong dong véi hé
gian va c6 thé dugc ap dung cho nhiéu phan tir két cdu bé téng, ap
dung dé thiét k& cac phan ti khong dugc néu cu thé trong tiéu
chuén tinh toédn hodc mét phan cla cu kién két cau bé tong c6t
thép. Quy trinh thiét ké theo STM cé thé dugc tém tit gébm bén
budc chinh: 1) Binh nghia va c¢6 1ap vung B- va D- (xem Hinh 2); 2)
Phét trién STM - mot hé gian dé dién ta dong Ung suat & vung D-
va tinh todn lyc cla cac phan ti gian; 3) Thiét ké cac phan ti cla
STM - kich thudc va thiét k& cac phan tir gian dé€ dam bao kha nang
chiu luc va 4) Tién hanh tinh toan 13p dé t6i uu héa STM néu can
thiét theo nguyén ly nang lugng bién dang la t&i thiéu [9].

2.1. Phdn viing iing sudt bién dang cia cdc cdu kién bé téng
cot thép

Thong thudng, trong qua trinh tinh toan thiét k&, cac cau kién
bé tong cot thép dugc phan loai thanh cac dang co ban nhu cét,
thanh, dam, ban ... va hé két cdu khung, dan, ...theo cac dac diém
chiu luc va hinh thirc két cdu cla chang. Déi véi timg cau kién cu
thé thi trang thai Uing suat, bién dang cla cac tiét dién cling thay
déi tuy theo vi tri va phucng thuc chiu tai. Tuy theo ty lé giia chiéu
dai nhip va chiéu cao, dam bé tdng c6t thép chiu udn cé thé phan
chia thanh cac viing tng suat B va D nhu sau:

Vung B (Beam) la cac vung ¢é trang thai Ging sudt tuan theo cac
gia thié€t ctia dam vé tiét dién chiu uén, chd yéu phan gita nhip
chiu tac dung ctia moment uén, luc cdt nhé hodc bang khéng. Tai
cac vling nay van c6 thé tinh toan thiét ké nhu véi cau kién chiu
uén theo cac tiéu chuan tinh toan két ciu bé téng cét thép hién
hanh. Vung D (Discontinuity zone) la viing c6 trang thai Ung suat
phtc tap, thudng xuat hién tai cac ving mdi ndi, thay déi tiét dién
dot ngédt, co 16 khoét, gap khuic hodc tai cac lién két géi tua va
diém dat luc tap trung tén ciu kién. Cac vai cot, cdc mé d6 va cong
x6n ngan cling thudc cac dang két cau cé vung D.
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Hinh 2. Gac viing B va D ctia dam bé tong

K&t cdu c6 thé chia ra: Vung B (hodc ddm hoac Bernoulli) la
vling ma mit phéng tiét dién van 13 phéng sau khi chiu luc va dugc
thiét ké dua theo ly thuyét tinh toan dam “théng thudng”. Mac du
ACI 318 [5] cho phép tinh todan mé hinh thanh chéng-giang (STM)
& mién B-, nhung thudng thi it khi dugc ap dung nhu vay. Vung D
(hodc khéng lién tuc hodc xao tron) la vung ma tiét dién khéng con
la phang sau khi chiu luc, do vay khéng thé ap dung dugc ly thuyét
tinh toan dam “théng thudng”. Cac vung D- xuat hién la két qua
clia tai trong tac dung khong lién tuc hodc do dac trung hinh hoc
cla cdu kién, c6 thé dugc thiét ké st dung phuong phap STM.
Thong thudng ngudi ta gia thiét vung D kéo dai khoang mét lan
chiéu cao cau kién vé méi phia tir diém dac cac tai trong tap trung
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clia cac phan luc géi hodc cac ving c6 mat cit hay hudng thay déi
dot ngot.

2.2. Mé hinh gian do (Strut and tie model)

M6 hinh gian 3o da dugc nhiéu tac gia nghién cdu ti nhing
nam 1920. Mét trong nhing uu diém cGa mé hinh nay la thé hién
dugc nhiing bé phan chiu luc nén, kéo chd yéu cla két cau va
ngudi thiét k& cé thé hinh dung ra mét cach cu thé ca cau chiu luc
clia s6 d6 dung trong tinh toan. Cac bd phan chiu nén duoc thé
hién bang nhiing thanh chéng, khu vuc chiu kéo dugc thay bang
cac thanh giang va cac mgi n6i clia thanh d6 sé dugc xem la viing
nut clia gian do. Hinh 3 cho thdy cac thanh chéng va giang dugc sur
dung dé tao nén mét hé gian trong ciu kién dam bé téng ct thép
c6 ty lé chiéu cao I6n. Tai trong tap trung tac dung trén dam sé gay
ra cac bién déi trudng ng suat tai khu vuc dat luc va géi tua va
cling tao ra cac vung D nhu da néi trén, vung D sé dugc tinh toan
riéng biét. V&i cac dam dai, it anh hudng cac vung D khéng lién
tuc, c6 thé st dung méd hinh gian do cho cac vung B vdi céc thanh
kéo ngang theo phuong c6t thép doc va thanh ding cho c6t dai,
cac thanh ch6ng ndm ngang & vung bé téng chiu nén va cac thanh
chéng chéo goc trong cac 6 gian tao ra bdi cac thanh chiu kéo.
Phuong clia cac goc nghiéng ting suat nén chinh trong thanh nén
thay déi tir 18° dén 65°. Trén co s& cac luc xac dinh dugc ti md
hinh gian, sé tién hanh kiém tra Ung suat trong bé téng va c6t
thép, ddc biét la cac vung neo thép doc chiju luc [11].

Hinh 3. Thiét 1dp m6 hinh gian do va so d6 niit trong dam chuyén mét nhip don gian [10]

Trén co s& cac nghién ctru vé ludng Ung sudt hay quy dao Ung
sudt chinh nén va kéo trong cac vung D, gia thiét hinh thanh cac
vung chiu nén va chiu kéo véi co cau hinh thanh cac cot chéng va
cac thanh gidng [12]. Co cdu hoat déng cla hé thanh nay giéng
nhu hé gian phdng hodc gian khéng gian hinh thanh bén trong
céc ciu kién bé tdng c6t thép. DE lua chon mé hinh cho cac ving
D, budc dau tién cla viéc tinh toan la phac hoa phuong céc quy
dao ung suat chinh trong cau kién bé téng c6t thép. Diéu nay can
c6 kinh nghiém trong qua trinh lua chon mé hinh cho mét cau
kién cu thé. V&i mot cau kién c6 thé cé nhiéu mé hinh khac nhau
duoc Iua chon dé tinh toan va sé cho cac két qua khac nhau. C6 thé
dua vao két qua tinh toan dan héi theo phuong phap phan ti hiu
han dé dé xuat mé hinh hop ly nhung can chd y ring trudng Ung
suat sé thay d&i khi khe nut xuat hién trong bé téng cét thép.

2.3. Thiét Iap cdc bé phdn co ban mé hinh gian do

a) Cdc thanh chéng chiu nén:

Trong mé hinh thanh chéng va thanh giang, céc thanh chéng
tuong Ung vaéi trudng Ung suat nén clia bé téng theo hudng cla
thanh chéng. Céc thanh chéng dugc ly tuéng hoa c6 dang nhu
13ng tru hodc cac cau kién thon déu nhung thudng thay d6i mat
cat ngang doc theo chiéu dai clia nd, vi bé téng & doan giira chiéu
dai thanh chéng rong hon so vai & hai dau. Doéi khi la thanh dang
hinh chai hodc cac mo hinh dang cuc bé. Viéc trai rong cac luc nén
lam tang luc kéo ngang, c6 thé Ia nguyén nhan lam cho thanh chiju
kéo bi nut theo chiéu doc. Néu thanh chéng khdng co cét thép
ngang, no6 c6 thé bi hu hdng sau khi sy hinh thanh vét ndt nay xay
ra. Trong cac moé hinh gian 3o, cac thanh chéng dugc thé hién
bdng cac dudng dut nét doc theo truc clia cac thanh chéng [13].
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Hinh 4. Mg hinh gian &o thanh chdng chju nén va thanh giang chiu kéo

b) Cdc thanh gidng chiu kéo:

B6 phan cdu thanh chinh thi hai cia m6 hinh gian 3o la thanh
chiu kéo. Thanh chéng nay tuong duong véi mot hodc moét vai cot
thép dat cing hudng dugc thiét ké véi Adfy = Tn trong d6 Tn = ¢Tu la
luc do thanh kéo khang lai. Cac thanh giang chiu kéo c6 thé bi pha
hong do khéng cé neo gidng & dau, su neo gidng clia cac thanh chiju
kéo trong cac ving nut la mét phan quan trong cla viéc tinh toan
thiét ké viing D st dung mé hinh gian do. Cac thanh chiu kéo dugc
thé hién bang cac dudng lién nét trong mé hinh [14].

¢) Cdc ving nut:

Cac méi néi trong mé hinh thanh chéng con dugc hiéu nhu 1a
cac vung nut, ba hodc nhiéu lyc gap nhau tai mét nut. Cac luc gap
nhau tai mot nat phai can bang cé nghia la F,=0, ZFy =0 va =M =
0 d6i vai diém nut. Diéu kién thd ba nghia la cac dudng tac dung
luc phai di qua moét diém chung hodc c6 thé phan tich dugc thanh
céac luc ma chang tac dung qua mot diém chung [15].

- |: s

» : .
,' T e -7

C
a) - C-C b)C-C-T qCT-T d)T-T-T
Hinh 5. Cac nit trong md hinh gian do, trong d6 C (compression): nit chiu nénva T
(tension): nat chiu kéo

-

3. TiNH TOAN KET CAU DAM CHUYEN DU AN KINGPLACE
108 NGUYEN TRAI, THANH XUAN, HA NOI

3.1. Gidi thiéu céng trinh thuc té

Céng trinh thuc t& dugc st dung dé tinh toan trong nghién clu
nay la dy an: “Téa nha hén hgp thuong mai dich vy, van phong,
khach san can ho va nha & dé ban King Place”, dia chi 108 Nguyén
Trai, Thanh Xuan, Ha Néi. Quy mé céng trinh: Céng trinh bao gém
33 tang, bao gobm 2 tang ham, 5 tang trung tam thuong mai, 26
tang bao gém can ho va dich vu. Két cdu céng trinh ¢6 sir dung san
khéng dam va dam chuyén. Dam chuyén tai vi tri tdng 5 tai cao do
+32.9m, tiét dién dam 2mx3.0m, d& hé vach cing khéng lién tuc.
S dung phuong phap phan ti hitu han bang phan mém Etab dé
mo phong so d6 tinh nhu hinh vé 5 duéi day.

= hi ¥

a. Mo hinh 3-D hé két céu

b. Mé hinh dam chuyén dd vach
Hinh 5. M6 phdng m hinh tinh theo phuong phap phan t& hitu han
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N&i luc tinh toan dam chuyén thé hién trong hinh vé 6a va 6b
dudi day
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Hinh 6a. Biéu d6 ni lvc mémen tinh toan dam chuyén

2307

m

-4
-150.7725
| BB07.6148

3395 &8
2149 680

183 gy
20
9912

ETEC
ATE1 4413
TEVITLF
-3695 4318
S

Hinh 6b. Bi€u d6 ni luc luc ct tinh toén dam chuyén
3.2. Tinh todn két cdu dam chuyén
S8 liéu tinh toan: Dam chuyén kich thudc 2000x3000mm, bé

¢) Xdc dinh vi tri viing nut va luc trong thanh chéng, gidng
trong mé hinh thir nhdt:

Chia nhé vung nut tai cac diém trong mé hinh thi nhat thanh
cac vung, lan lugt tinh toan phan lyc tai méi ving theo nguyén tac
can bang tinh hoc phan luc tir phan luc chung tai nit vé cac vung.
S dung cac phén luc d6 dé xac dinh bé réng cla cac nut, bang
téng hap trong bang 1, bang 2 va thé hién & hinh 9 duéi day.

150775 KN
210]

23k le2san

173173 41 419

N 4 G252RN. 6252KN 150775 KN 15077.5 KN

a) Nut tai B b) Nt tai C
Hinh 9. Vi tri va lyc cia cac niit trong mé hinh thi nhat
Bang 1: Vi tri clla cac nat trong mo hinh thd nhat

) Nat tai D

téng f'c=4000psi, cbt thép fy=60000psi. Noi luc tinh toan tu biéu Be’r? Be,':' Be’r? Be’r'l Phia Phia
d6 m6 men va luc cat 1dy Mmax=18692 KNm, Mmin= - 8420 KNm, trai tral tral tral duai trén
Qmax=13854 KN d€ thiét 1ap bai toan tinh toan dam chuyén theo Nat tr?ng tr?ng tr?ng tr?ng dinh day
mé hinh gian &o. TUr két qua néi luc & phan mém Etab ta xac dinh tam tam tam tam dam dam
duac luc tac dung tif phan tai trong vach dit [én dam. Dé don gian nitA | natB | nutC | nutD (mm) | (mm)
va an toan cho tinh toan céc luc tac dung nay dugc quy vé luc tap (mm) | (mm) | (mm) | (mm)
trung tac dung lén dam chuyén, so d6 chju luc cu thé nhu hinh 7. A 0 - - - - 150
5007 kN 30156 KN 30156 KN 25007 KN B: - 174 - - 150 -
D D B, - -87 - - 450 -
' ' B Bs - - 260 - - 150
A e | | e A G - - 506 - - 150
J U U G - - 333 - - 450
‘ ‘ ‘ ‘ G - - 36 - - 450
w - T:ng KN B 42551:‘}:1 - 12503 KN G - - 383 . - 150
‘ | 2% D: - - - 210 150 -
Hinh 7. S do tinh toan dam chuyén D, N -210 150 R

a) Xdc dinh diéu kién dam chuyén va kha ndng chiju tdi tai vi
tri dat tai cing géi tua:

Chiéu dai nhip tinh toan: L=7.8m; chiéu cao dam hiu hiéu cua
dam d=3.0-0.3 = 2.7m; vay ta co: ld—n = % = 2.8 < 5. K&t ludn dam
dang xét la dam chuyén.

Cudng d6 chiu tai tai cac diém dat luc tap trung B, D, D', B’, C,
C’ (1500%x2000):

2*0.85*f *B,*An = 0.75%0.85%0.028%1*1500%2000= 53550 (KN)>
42659 (KN) -> Théa man diéu kién chiu tai.

Cudng d6 chiu tai tai cac diém dat luc tap trung A, A’
(1500%2000):

2*0.85*f'*Bn*An= 0.75*0.85%0.028%1*1500%2000= 53550 ( KN)>
12503 (KN) -> Théa man diéu kién chiu tai.

Trong d6: @, la hé s6 gidm do bén ( d6i véi mo hinh chéng
giang @=0.75); f', la cudng d6 chiu nén ctia bé tong.

b) Lua chon mé hinh chéng gidng: M6 hinh chéng gidng lua
chon nhu hinh vé 8 dudi day:

25007 KN 30156 KN 30156 KN 25007 KN
By _DJD DD, o B
~BEX ZRBN
Sy =
SN N ~
=

A // \\ \\An
J | i L
12503 KN 42659 KN 42659 KN 12503 KN

Hinh 8. Md hinh chéng giang (gian o) tinh ton dam chuyén

Bang 2: Bang téng hgp kich thudc va luc trong cac thanh
chéng va giang trong mé hinh thi nhat

Thanh K'd,‘ ch!‘ Luc Luc theo
chén thudc | thudc Goc ¢ theo huong | Luc doc
s 9 phuong|phuong| tg ¢ .. |phuong P g | bucaq
va . (do) . ngang (KN)
isng ngang | ding ding (KN)
g (mm) | (mm) (KN)

A-B: | 2851 2700 |0.947|43.44112503.0|13202.24|18183.08

B>-Ci | 3132 2400 |0.766|37.46| 6252.0 | 8158.86 [10278.84

Bs-C | 3132 2400 |0.766|37.46| 6252.0 | 8158.86 [10278.84

G-Ds | 1366 2400 [1.757|60.35|15077.5| 8581.61 [17348.63

Co-Dy | 1327 2400 [1.809|61.06]|15077.5| 8336.60 [17228.75

13202.24
(A)
8158.86
()

AC | - - - | - -

8158.86
(Bs)
8581.61
(D)

BsDi| - - -] - -

8336.60
(Cd)
8336.60
(C4)

Ca-Cl4

ISSN 2734-9888 | 03.2024 XAYDUNG |91



NGHIEN CUU KHDA HOC

d) Xdc dinh vi tri viing niit va luc trong thanh chéng, gidng
trong mé hinh thir hai:

M6 hinh thir hai dugc hinh thanh trong diéu kién luc trong cac
thanh giang phai dugc can bdng. Ti Bang 2 luc trong thanh giang
A-C tién hanh tang theo phuong ngang trong thanh chéng B>-C;
dén gia tri thanh giang A-Ci. BE€ luc trong thanh gidng A-Ci dugc
can bdng va dat duoc tai trong tinh toan nguy hiém nhat. Luc
trong thanh chéng B, -C; theo phuong ngang dugc tang Ién nén
theo phuong ding cling tang theo nhung van dam béo phan luc
tai C khéng déi. SU dung cac phan luc dé dé xac dinh bé rong clia
cac nut. Lam tuong tu véi cac nut va nhu budc C, ta dugc bang
téng hop trong béng 3 va 4 va thé hién & hinh 10 dudi day.

A-G

13202.24
(A)

13202.68
()

Bs-Ds

3113.73
(Bs)

3113.73
(D1)

Ca-Cls

13648.91
(Cq)

13648.91
(C'a)

250K

B

3

A 30156 KN
685

2685IKN

e) Tinh luc trong thanh gidng, chon va bé tri cét thép doc:

Tinh dién tich thép cho thanh gidng A-Ci:

As= Fi, ac1/( @*fy)=13202.242/(0.85%420%0.10)= 370.0(cm?)

Chon thép s6 hiéu N=10, c6 a;=8.19 cm?, vay s6 thanh thép céan
b6 tri la: 370/8.19=45.15 thanh. B6 tri 2 16p thép, méi 16p 23 thanh

L Y N10. Khi @6 A=46*8.19=376.7 (cm?).
=< K 1508 Tinh dién tich thép cho thanh gidng Bs-D::
o o o / A= Ft,g301/( ©%,)=3113.730/(0.85*420%0.10)= 87.3(cm?)
a) Nittai B ) b) Nt tai € o Nt tai D Chon thép s6 hiéu N=10, c6 a:=8.19 cm?, vdy s6 thanh thép can

Hinh 10. Vi tri va lyc cta cdc ndt trong md hinh thit hai bé tri 13: 87.3/8.19=10.6 thanh, chon 11 thanh.

Bang 3f Vitricta féc nut trc:ng mo hiThthu hai Toan bod cét thép dugc udn 90° va neo vao theo quy dinh.
Be’|? Be’r? Be,"" Be’r? Phia Phia Chiéu dai doan ‘uc")'n vubng goc  tuong duong 12db
trai trai trai trai dusi trén =12¥36=432mm. Chiéu dai neo tinh ti diém neo (la diém giao

Nat | trong | trong | trong | trong | . day nhau cta bién viing nat mé rong va dudng tam cla dién tich c6t
tam tam tam tam dam dam thép thanh gidng) dugc xac dinh theo cong thuc:
;‘“t A | natB | nutC | natD |0 ) Lan = 0.7*5 22 = 0.7  “222% = 356mm, chon lan = 360mm
mm) | (mm) | (mm) | (mm) s S, 0 e s ,
A 0 : : : : 150 f) B6 tri cot thép khéng ché vet,‘ ntt cho thanh ghong hinh chai:
Coéng thuc tinh todn cho c6t thép than dam theo phuong
B - 174 - - 150 - ngang va phuong duing t&i thiu dé khéng ché vét nit doc thanh
B, - YT - - 50 - ctlong xién dugc xac dinh theo cong thuc:
B - 347 - - 150 m (pwh * fwyh * sin® + pwv * fwyv * cosB) = 1
Trong do:
G i i 415 ) i 150 Pwh Va puv 18N luct 13 ham lugng cot thép than dam dit theo
C, - - 241 - - 450 phuong ngang va theo phuang ding
fuyh Va fuyy 1an lugt 1a gidi han chay cha c6t thép than dam theo
G ) - -285 . ) 450 phucng nam ngang va phuang théng ding.
Ca - - 383 B - 150 BG tri 2 16p c6t thép thanh s6 N8 ( as= 5.\1cm2 ), theo phuong
ndm ding va nam ngang cla 2 bén thanh dam, khodng céach gita
D1 - - - 342 150 - 2 thanh thép 1a 130mm. khi d6 ham lugng cét thép t6i thidu sé
D, - - _ ~76 150 _ dam bao yéu cau, cu thé nhu sau:
4 2%5.1 ) 2%51
Bang 4: Bang t6ng hop kich thudc va lyc trong cac thanh V28 (20_0 %200 420 *sin37.4 + 20.0 %200 420+ 60537'4)
chdng va gidng trong mé hinh thi hai =113>1
Kich | Kich Két qt:lé tinh toan c6t thép dam téng hop trong bang 5 dudi
Thanh . 6c | thuéc Luc theo | Luc theo day va thé hién trong hinh vé 11 dudi day.
chong G6c ¢| phuong | phuong | Luc doc Bang 5: K&t qua tinh toan c6t thép
. _|phuongphuong tg ¢ . . g
va [ gang| ding (d9) | ding | ngang | (KN) Dién tich cét thép
giang| " ) | (mm) (KN) (KN) (cm?) Chénh
STT Vi tri c6t thép Phuong | Phuong | léch
A-Bi | 2851 | 2700 [0.947/43.44212503.000[13202.24218183.075 phap phap (%)
B>-Ci | 3132 | 2400 [0.766[37.462(10117.000(13202.685|16633.237 ACI318-02 | gian ao
B+C; | 3132 | 2400 [0.76637.462[2386.000 |3113.730]3922.794 : IE?; z';]!i‘: 3%:'%‘:;?% R
C-Di| 1366 | 2400 (1.75760.353|5470.700|3113.740|6294.755 3 Thép 'dL'mg thanh 62 51 -17.7
am/1
Cs-D2| 1327 | 2400 {1.80961.06124685.300({13648.91428207.391 2 _drs;)/n;ig thanh dam 1652 1326 197
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Hinh 11. Chon va b tri c6t thép dam

Phuong phép theo ACI 318-02 va phuong phap gian 4o cho két
qua sai léch nhau, I6n nhat la c6t thép ngang 19,7%, su khéc biét thép
va bé tri thép nay xuat phat tir quan niém tinh toan va cac gia thiét ap
dung cho hai bai toan khi xay dung ban dau di tinh thép. V& téng quan
tinh toan va b tri c6t thép theo phuong phap ACI 318-02 phu hgp véi
quan niém tinh thép théong thudng cho mét két cau dam lién tuc thi
thép doc dm phia trén gan bang thép doc duong phia dudi. Ngugc lai
theo phuong phép gian do c6t thép chu yéu la thép doc phia dudi, con
thép doc phia trén va thép ngang la kha bé so véi phuong phap AC],
két qua tinh toan nay la do khi xay dung gian o quy udc toan bd phan
Uing sudt kéo sé do thanh ngang phia dudi chiu, viéc xay dung gian do
anh hudng kha nhiéu téi viéc tinh va b tri cot thép trong dam. Trén co
s& viéc tinh toan clia hai phuong phap nhan thay phuong phép theo
ACI 318-02 tinh toan tudng minh, két qua tinh toan phan anh dugc su
lam viéc ctia dam so vdi thuc t&; con phuong phap gian 4o két qua tinh
toan phu thudc rat nhiéu vao viéc lua chon mé hinh chéng giéng. Dé
chon dugc két qua tinh toan hgp ly phai dugc tinh toan trén nhiéu mé
hinh chéng giang khac nhau, tir d6 lua chon ra mé hinh chéng gidng
t6i uu.

5. KET LUAN

Két cau dam chuyén vdi nhiing dac diém ciu tao hinh hoc va kha
nang chiu luc dugc st dung trong cac két cau nha cao tang bé téng
c6t thép, dap tng dugc yéu cau vé mat cdng nang, giai phap tét trong
mét s6 trudng hop doi héi can hé két cdu chuyén vuat nhip 16n gida
cac tang trén va tang dudi clia tda nha. Pac diém lam viéc cla két cau
dam chuyén cling nhu nguyén ly cau tao clia dam khéc so véi két cau
chiu udn théng thudng. Do dam chuyén phai nhan tai trong rat 16n tu
c6t hay vach cling & phia trén truyén xuéng dam nén dang pha hoai
do luc cat thudng hay xay ra véi dam chuyén, nén can phai dic biét
quan tdm dén tinh toan chiju cat khi thiét ké loai dam nay. Su phan bé
Ung sudt & bén trong vung nén khéng con nhu gia thiét da dugc su
dung, gia thiét tiét dién phang khéng con phu hop véi dam chuyén.
Céc phan mém tinh toan két cau hién nay chua cé tng dung riéng dé
tinh todn dam chuyén, nén phuong phép tinh toan van chu yéu dua
vao cac céng thuc thuc nghiém la cha yéu. Bai bdo da dua phan tich
cu thé véi mé hinh gian 3o dé phan tich noi luc va tinh toan cét thép
chiu uén, chiu kéo va c6t thép chiu cat cho loai dam dac biét nay. Tu
két qua nghién ctu cho thay, su pha hoai d&i véi ddm chuyén bé téng
c6t thép khong chi do uén, do cat ma con do pha hoai géi tua va pha
hoai cuc b (nén vé) ngay dudi khu vuc dat tai déi véi luc tap trung.
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