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Tém tit - Dam chuyén dugc dung dé thiét ké cac cong trinh co
két cau thay ddi theo chidu dimg. Phuong phap thiét ké loai dam
nay chua c6 trong Tiéu chudn Viét Nam. Bai bao nay trinh bay ly
thuyét va so sanh két qua tinh véi thiét k& ciia dim chuyén d& cot
ctia cong trinh thyc t&. Phuong phép tinh toan duoc sir dung 13 mé
hinh gian 4o phing (2DSTM) va md hinh gian 40 khéng gian
(3DSTM). Xét cbt thép doc chiu luc ctia ddm theo phuong X va
phuong Y thi két qua cho thiy, thiét ké thuc té 16n hon phuong
phap 2DSTM va phuong phap 3DSTM tir 60,75% dén 76,13%.
Diéu d6 chimg to, 2DSTM va 3DSTM dung phan tich, tinh toan
ddm chuyén dd cot 1a chinh xac, phu hop, ¢6 dd tin cdy cao, dat
hiéu qua ca v& yéu t6 kinh té va k¥ thuat.

Tir khéa - DAm chuyén; mé hinh gian 4o phing; mé hinh gian ao
khong gian.

1. Pit van dé

Hé théng dim chuyén 12 mot giai phap két cAu hitu hiéu
cho nha cao ting bé tong cbt thép co két ciu theo chiéu
dung thay d6i. Dam chuyén thuong duoc thiét ké d& cot,
véach cimg, ... O Viét Nam va cac nudc phat trién da ap
dung phuong phap thiét ké theo mé hinh gian 4o phing
(2DSTM) cho dam chuyén bé tong cbt thép. Theo do,
2DSTM di sir dung dé thiét k& dam chuyén bé tong cot
thép c6 su khong lién tuc vé tai trong va hinh hoc (ving D).

Mit khéc, phuong phép thiét ké dam chuyén theo
2DSTM t6n tai nhiéu diém chua hop Iy nhu thyc té mo hinh
gian a0 1a mo hinh gian 4o siéu tinh, khong ton tai cac tim
chiu luc tai vi tri géi do trén va dudi dam chuyén,... Xét
thay sy can thiét, nén nhom tac gia lam rd nhing wu diém
ctia phuong phap thiét ké dam chuyén theo md hinh gian
40 khong gian (3DSTM). Trong bai bao nay, nhom tac gia
s& dya vao 1 trudng hop dam chuyén d& cot cu thé cua cong
trinh thyc té 1a cong trinh T hop khach san 5 sao va cin
ho cao cip Anh Duong - Soleil Pa Ning (sau day goi tit 1a
cong trinh Anh Duong Soleil Tp. Pa Néng); Tién hanh
thiét ké lai ddm chuyén theo 2DSTM va 3DSTM. Céc két
qué tinh toan 1y thuyét cia dim chuyén d& cot néu trén
dugc so sanh véi thiét ké thuc té va dwa ra cac khuyén nghi
phu hop giira kinh té va k¥ thuat.

2. Phuong phap nghién ctru va s6 li¢u tinh toan
2.1. Khéi quét thiét ké dam chuyén theo mé hinh gian do
Dam chuyén 1a kiéu ddm c6 do ctmg va tiét dién hinh hoc

Abstract - Transfer beams are used in the design of tall buildings.
The design method of these beams is not guided in Vietnamese
standards. This paper is to show the theory of plane and space
strut and tie models (STM) and applies these models to calculate
the longitudinal reinforcement of transfer beams in a specific
building. The calculation results are compared to the practical
results and show that results of practical design are 60,75% and
76,13% larger than the 2D and 3D strut and tie models in X and
Y directions, respectively. As a results, the 2DSTM and 3DSTM
models are approriate methods for calculating the stranfer beams.

Key words - Transfer beams; plane strut and tie models; space
strut and tie models

tuong dbi 16m, chiu tai trong trén 1 mat va dugc dd trén mat dbi
dién. Dic biét, ddm c6 cac dic diém sau [1-3]: Nhip thong thiy
bé hon hodic bang 4 lan chiéu cao ctia dam 1 nhip va 5 1an chiéu
cao cua dam lién tuc, tai trong tap trung xudt hién tai vi tri trong
khoang nhé hon 2 1an chiéu cao dim tinh tir mép gbi do.

Mb hinh gian a0 dé xuét cua [4] dugc thiét 1ap dua vao
trang thai giéi han bén ctia két cu. Tuy nhién, trang thai gioi
han s dung nhu d6 1éch va bb tri cbt thép da dé cap trong
[5], ciing cn phai kiém ching bang céc tinh toan cu thé.

Tinh toén dam chuyén theo mé hinh gian 4o thi tat ca
cac ndi lyc va ngoai lyc cung lam viéc trong 1 ciu kién.
Hon nira, tinh chat phirc tap vé cdu trac va img suit trong
céu kién dugc thay thé bang hé thanh chong, thanh giang
va cé4c nit. Dwa vao sy phan bd tng suét trong dim ta c¢6
thé thiét 1ap duoc nhiéu mé hinh gian do khac nhau. Vi thé,
md hinh gian t&i wu nhét v&i it thanh chéng nhét ciing chiéu
dai ngan nhit da duoc nhan biét bang cong thirc (1), [1].

> T, = Minimum 1)

Trong d6: Ti — luc giang i; | — chiéu dai phan tir i

Dam chuyén c6 chiu cao 16n, ¢6 tmg xir khac biét so voi
dam thudng va khong tuan theo gia thiét dim cua Bernoulli.
Trén tiét dién ddm chuyén hinh thanh hai vung c6 bién dang
khéac nhau: Vung B la ving lién tuc, ¢6 bién dang tuyén tinh
va ving D la viing khong lién tuc, c6 bién dang phi tuyén.
Trong ving B, ¢6 thé p dung ly thuyet dam, nhung trong
ving D, viing c6 trang thai tmg sut phtc tap, c6 phan ph6i
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bién dang phi tuyén 16n d& bi nit khi chiu sy tic dong ciia
tai trong hodc su khong lién tuc vé hinh hoc. Do d6, khéng
thé ap dung ly thuyét dam dé thiét ké cho ving D. Chinh vi
1y do d6, m hinh gian 4o da dugc phat trién dé phan tich va
thiét ké cho viing D, viing bi pha hoai do nut.
2.2. 80 li¢u tinh todn ciia dam chuyén thuc té

Cong trinh Anh Duong Soleil Tp. Pa Ning, giao 16 Pham
Vin Dong va Vo Nguyén Gidp, phuong Phuée My, quan Son
Tra, thanh phd Pa Ning gdm 49 tang, 2 ting ham vai cac khu
trung tam thuong mai, khu k¥ thuat, khach san va cén ho cao
cép. Két chu dam chuyén d& cot (Dam D4-1A cua Ho so thiét
ké cong trinh Anh Duong Soleil Tp. Pa Néng) [6], ¢6 dic
trung vé kich thudce cu thé xem Hinh 1. Ngoai ra, thong sé dau
vao dung tinh toan dim ding cho 2 phuong phap 2DSTM va
3DSTM dugc téng hop trong Bang 1.
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Hinh 1. Céc ddc trung kich thude dam chuyén do cot
Bing 1. Théng s6 ciia cong trinh Anh Duwong Soleil Tp. Pd Nang [6]

Théng sb Tén | Donvi Gia tri
Tai trong tinh toan (lug dog tai chan
cég mzit‘trén dam xu@t két quate| N kN 16616,3
phan mém tinh toan két cau Etabs)
Tiét dién ddm bxh | mmxmm | 1300x2500
Tam chiu lye tai diém 6 @i ) | mmwmm | 13002500
trong tap trung mat trén dam
Cuong d6 chiu nén tiqh toan ‘
cia bé tong B40 quy doi sang f, MPa 29
Tiéu chuan Viét Nam
Cuc‘mg do chiu kéo tinh toép
cua cot thép CB 500-V quy doi f, MPa 428
sang Tiéu chuan Viét Nam
Khoang cach tir mép bé tong
chiu kéo dén tim thanh gidng | ©* mm 200
Khoang cach tir mép bé tong
chiu nén dén tim thanh chéng e mm 253
Chiéu cao lam viéc cta ddm d mm 2393
C’hleu cao vung bé tong chiu c mm 318
nén theo gia thict
Chleu cao ving bé tong chiu 7 mm 2047
nén theo thuc té

Trong nghién ciru nay, nhom tac gia xét dam chuyén
chi chiu tac dung cua lyc tép trung la lyc doc tai chan ct
mit trén dim. Poi voi dim chuyén chiu thém tac dung cia
trong lwong ban than va mé men uén s& dugce trinh bay chi
tiét trong mot bai bao khac.

2.3. Ly thuyét tinh todn dim chuyén theo mé hinh gian
do phing [3, 4]

Chon 2DSTM cho ddm chuyén d& cot cua cong trinh
Anh Duong Soleil Tp. Pa Ning [6] c6 thong s kich thuéc
nhu Hinh 2.
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Hinh 2a. M6 hinh gidn do phdng dam chuyén do cét
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Hinh 2b. Néi luc va tiét dién cdc thanh gian
2.3.1. Quy doi lyc

Luc quy ddi tir luc tap trung la Iyc doc tai chan cot mat
trén dam co gia tri P =N =16616,3 kN.

2.3.2. Cdc diéu kién kiém tra mé hinh gian do
a. Piéu kién chiu lyc tai nat

oF, = F, (2)
b. Piéu kién chiu lyc ciia thanh chong

Fns = fCE A:S (3)
c. Piéu kién chiu lyc ciia viing niit

an = fce AJS (4)
d. Piéu kién wng suit tai vi tri dit lue hodc gbi tua

o <0,85¢p, f. (5)
Diéu kién ung sudt tai vung nat

Wreq Svarov (6)

Voi:

Bé rong ciia nut:

W, = (7)

K ¢ fceb

Bé rong ciia thanh chdng xién trong ving D

W 0, =W, COSS +1, sinS (8)

e. Piéu kién chiu cit

Ve =4V, ©)

e

Voi:
(10)
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f. Tinh c6t thép thanh giing (cot doc)

_ Fu (11)

Trong do6:

Fn/ FJ‘ - kha nang chiu luc/néi luc cua thanh chéng hoac
thanh giang hoac ving nut.

Fns/Fan - kha ning chiu lyc ciia thanh chéng/viing nat.

fee - cuong do chiu nén hiu qua cua bé tong trong ving
thanh chong hodc ving niit duge xac dinh theo [4].

Acs - dién tich mét cit ngang hiéu qua ctia bé tong trong
vung thanh chong hoac vung nut.

p2 - hé s6 ké dén anh huong cta sy nit va sy han ché
khéng gian cta cot thép duge xac dinh theo [4].

¢ - hé s6 giam d6 bén dugc xéac dinh theo [4].

W - bé rong thanh chéng hodc thanh ging.

Ib - bé rong chiu ép ciia bé tong.

Fot - cudng do chiu kéo cua thanh gidng.

In - nhip thong thily ctia dam.

bw= b— bé rong dam.
2.3.3. Két qua tinh dam chuyén theo 2DSTM

a. Tinh, chon va b tri c6t thép

_ Bang 2 trinh bay két qua tinh va chon cbt thép doc cho

dam chuyén. Theo d6, céc so li¢u cua thanh giang 6 dugc
dung d¢€ tinh, chon va bo tri cot thép vi trong 2DSTM thi
thanh giang nay co6 ket qua ndi luc 16n nhat.

Bing 2. Két qua tinh cot thép dam chuyén theo 2DSTM

Thanh Noi luc Ast p Asc

gidng (kN) (mma) | Chenthép | o
6 8597,509 | 26783798 | 22040 | 27654
7 4299211 |13393,181| 11040 | 13827

Hinh 3 thé hién phwong an b tri c6t thép cho dam. Cot
doc duoce b tri 2 16p (1 16p 11 thanh) va 16p thir 2 dwoc cat
tai vi tri nat 5 trong 2DSTM vi thanh gidng 7 chi cin 1 16p
thép (11 thanh).
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Hinh 3. Mt cdt b6 tri cot thép dam theo 2DSTM

b. Phan tich cac két qua kiém tra 2DSTM ciia dim

2DSTM da théng nhét nodi luc va ngoai lyc cung lam
viéc trén 1 cAu kién. Ngoai ra, m6 hinh gian ciing dugc
phan tich, kiém tra tinh pht hop vdi cac diéu kién vé mg
suét va diéu kién bén. Két qua chi tiét dugc thé hién & Bang
3, cu thé nhom tac gia tién hanh kiém tra cho nhitng thanh
chéng, thanh gidng, cac nut gap bét lgi nhat.
Bing 3. Kiém tra 2DSTM theo img sudt, theo diéu kién bén

Théng sb kiém tra Didu kién Két qua
D6 bén thanh chéng 5 E;é;g)ggqggséggi Pat
Po bén ving nit 2 Wéeg;rgﬂ)iv;lsgvig;m ) Pat
Ung suit tai gbi twa 2 o(M Pf Q)LSQL(I?L%SS fzf;c éM Pa) Dat
Didu kién chiu cit 9\%;';'\2 fg’;‘“ék;\;)z Pat

2.4. Ly thuyét tinh todn dam chuyén theo mé hinh gian
do khong gian [1, 4]

Xét 3DSTM cho gém chuyén do cOt cua cong trinh Anh
Duong Soleil Tp. Pa Nang [6] ¢6 théng so kich thudc nhu Hinh 4.

Xo=1275 o
a) a = 1200 o
HE =1

= 800
=20
-]

Hinh 4. a) Pac trung kich thudc mo hinh gian dao khong gian
b) M6 hinh gian dao khéng gian dam chuyén do cot

2.4.1. Quy doi lyc
LI.J:C quy ddi tir luc tap trung 1a lyc doc tai chan cdt mat
trén dam co gia tri P1 = P, = P3 = P4= N/4 = 4154,075 kN.

2.4.2. Phan lyc tqi cac géi tua

V=L (@R P+ aledP, el 12

V= L (R ralalp, s el clalp) (13)

VL (el s et cialp, el a9

V- L (o aledP, vl i) )
Véi:

allz(%_'_g_‘_)(()), a;:(m-i-a_xo)
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tang, = zd = (16)
(@) +(a)
tang, = Zd — (17)
()" + (o)
g, ~———— 18
()" + ()
tang, = 12d — (19)
()" + ()
2.4.4. Céc diéu kién kiém tra
a. Piéu Kkién pha hoai tai chan cot
i=2 P i=4 P ) 20
' L <1,35f (20)
;az sin” g, +§bzsin2 ®, ¢
b. Piéu kién ng suit thanh chiu nén
32k“sin“ ¢,
2.4.5. Lirc kéo trong cdc thanh gidng
F = % (Voo +V,al) (22)
F, = (ot +Vid) 23
F,= % Vol +V,al) (24)
F,= % V,a +V,0;) (25)
2.4.6. Tinh cot thép thanh giang (cot doc)
a. Thép & canh
ak;
A = of (26)
y
b. Thép ¢ giira
@7)

A, 2L20-a) 0
fy
Véi: a.=0,75 - 0,85
Trong do:

k - duong kinh gbi twa gia dinh cua gian ao khong gian
& mat dudi dam, k = 250 mm.

Xo - d9 léch tim cot theo phuong X.

Yo - d6 léch tim cot theo phuong Y.

a/b - chiéu cao/chiéu rong cot mit trén dam.

m - khoang cach giira 2 gdi tua gian theo phuong X.
n - khoang cach giita 2 gbi tia gian theo phuong Y.

2.4.7. Két qua tinh dam chuyén theo STM 3D

a. Tinh, chon va b tri c6t thép

Bang 4 trinh bay két qua tinh va chon c6t thép doc cho
dam chuyén theo 3DSTM. Truong hop nay, nhom téc gia
tinh, chon va bo tri c6t theép cho thanh giang 2 va 3 vi trong
3DSTM thi cac thanh giang nay c6 két qua ndi lyc 16n nhat
theo 2 phuong X va phuong Y.

Bing 4. Két qua tinh cot thép dam chuyén theo 3DSTM

Thanh giding [Ngi lye (kN)| Ax (mm?) |Chon thép| Asc (mm?)
Thép & canh
2 4028,052 |10666,181| 22025 | 10802
1208559 | 3200,234 | 11020 | 3454
Thép ¢ gitra
2 4028,052 | 2258,721 | 120016 | 2412
3 12085559 | 576,042 | 6@12 678

Hinh 5 mé ta bd tri c¢bt thép cho dim chuyén theo
3DSTM. C6t doc duge bb tri theo ca 2 phuong gdm: Thép
& canh va thép & gbi.
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Hinh 5. Mt cdt bé tri cot thép dam theo 3DSTM

b. Phan tich cac két qua kiém tra 3DSTM ciia dAm

Trong bai viét nay 3DSTM d dugc phén tich, kiém tra
tinh phu hop véi cac di€u kién vé tng suat va diu kién
bén. Két qua chi tiét duoc the hién & Bang 5, cu thé nhom
tac gid tien hanh kiém tra cho nhiing thanh chong, thanh
giang, cac nut gap bat lgi nhat.

Bing 5. Kiém tra 3DSTM theo img sudt, theo diéu kién bén

Théng sb kiém tra Pidu kién Két qua
Piéu kién pha hoai tai Cong thirc (20) Dat
chan cot 14,208 MPa < 39,15 MPa )
Pidu kién Ung suit Cong thtrc (21) Bat
thanh chiu nén 23,608 MPa < 39,15 MPa )

2.5. Phan tich thiét ké dam chuyén thuc té [6]

Dua vao hd so thiét ké cong trinh Anh Duong Soleil
Tp. Dé} Nang, nhom tac gid the hién lai mat cat bo tri cot
thép dam nhu Hinh 6.
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Hinh 6. Mt cdt bé tri ¢ot thép dam thue té
~ Theo do, ¢ ca vung kéo va ving nén cbt thép dém duoc
bo tri theo 2 phuong. Di€u nay phu hop vdi tinh chat lam
viéc khong gian cia dam chuyén.

3. Két qua va thao luin
3.1. Phan tich két qua tinh dam chuyén theo 2DSTM va
3DSTM

Mot dam chuyén dd cot duoc thiét ké theo phu luc A
ciia ACI 318-2014. Dam chuyén duoc phan tich, thiét ké
mot cach don gian, hiéu qua dya vao 2DSTM va 3DSTM.
Theo d6, 2DSTM va 3DSTM da cho thay mét so do gian
don gian, d& hiéu va danh gia vé tinh chat di chuyén cia
dong luc va co ché chiu luc.

M6 Hinh 2DSTM va 3DSTM 14 cac mé hinh gian ao
t6i wu duge chon ra tir nhiéu mo hinh c6 thé dung dé thiét
ké dam chuyén d& cot. Dong thoi, cac mo hinh da chon dé
phan tich va thiét ké duoc kiém chung vé d6 bén, do 6n
dinh rat dé dang. Mat khac, Kkét qua tinh cbt thép doc theo
phuong phap 3DSTM nhé hon phwong phap 2DSTM
60,94 % (chi xét theo phuwong X). Diéu nay dugc 1y giai
rang phuong phap 3DSTM di xét dén tinh chét lam viée da
phuong cia ddm con phuong phap 2DSTM da Iy twdng hoa
mo hinh gian bing cac gia thiét chwa that sy phu hop voi
diéu kién lam viée thyc té.

Thiét ké dam chuyén theo 2DSTM cho két qua gan voi
thuc t& nhung ton tai diém chua hop 1y 14 phai gia thiét mot
s6 diéu kién tinh nhu: Gian tinh dinh, ¢6 tdm chiu luc tai vi
tri luc tap trung,... Khi thiét ké ddm theo 3DSTM thi cho
két qua phu hop véi trang thai lam viéc thuc té, sir dung it
vt liéu hon nhung qu4 trinh tinh toan rat phic tap, rat kho
khin dé tim ra mot mé hinh gian téi wu. Do d6, 3DSTM to
ra hiéu qua hon so v6i 2DSTM ca vé khia canh kinh té va
ky thuat.

3.2. S0 sanh két qud tinh dam chuyén dé cét cong trinh
Anh Dwong Soleil Tp. Pa Ning theo phwong phdp
2DSTM, phwong phdp 3DSTM va thuc té

Hinh 7 m6 ta va so sanh két qua tinh toan cbt doc dam

chuyén d& cot cia nhém tic gia theo 2DSTM va theo
3DSTM véi thiét ké dam chuyén theo thuc té [6]. Sau day
1a mot s6 nhan dinh vé két qua thiét ké dam chuyén theo ly
thuyét va thyc té:

10056

STM 2D STM 3D

Thiét ké dim chuyén
. thuee té
Cic phwong phap tinh toan dim chuyén & cot

B Cét doe chiu lipc phrong X B Ciit doc chiu hyc phwong Y

Hinh 7. So sdnh cét doc chiu lwc dam cftuyén o cgt theo

2DSTM, theo 3DSTM va theo thiét ké thuc té

Ct thép doc theo phuong phap 3DSTM va thuce té ¢6
két qua chénh léch 16n theo ca 2 phuong do thiét ké thyc té
da chon du nhiéu so v&i tinh toan. Cu thé, thiét ké thuc té
16n hon 3DSTM 76,13% theo phuong X va 60,75% theo
phuong Y. Pong thoi, két qua tinh cbt thép doc theo
phuong phap 2DSTM ciing nhé hon thyc té 63,6 % (chi xét
theo phuong X). Nhimng két qua d6 da chi ra rang, thiét ké
thuc té ciia dam chuyén 14 thiét ké rat thién vé an toan. Vi
vay, cac két qua tinh toan theo 2DSTM va 3DSTM nhu da
phan tich 1a chinh xéac va hop ly.

Cac phuong phap 2DSTM va 3DSTM 1la cac phuong
phép hién dai. Bac biét, 3DSTM to6 ra phu hgp hon khi tinh
v6i bai toan dam chuyén chiu uén nén dong thoi ¢ cac
canh b tri ¢t thép khac nhau, so sanh két qua voi thiét ké
thuc té cho thdy phuong phap nay co do chinh xac cao,
dang tin cay.

4. Két luan

Dam chuyén 12 1 cAu kién ¢ ung xu phtrc tap, lam viéc
theo 3 phwong, dim chuyén khong chiu udn thuan tay ma
chiu udn nén ddng thoi. Do do, viée sir dung phuong phap
mo men xem dam chuyén 13 cAu kién chiu udn thuin tuy la
khong phit hop vi két qua tinh thép yéu cau thuong 16n do
thién vé an toan, dan dén lang phi vt li¢u.

Hai phuong phap tinh toan dim chuyén d& cot theo
2DSTM va 3DSTM la cic phuong phap hién dai, thich hop
lam phuong an tinh toan két cAu dAm chuyén. Pic biét, két
qué tinh toan dam chuyén theo 2DSTM va 3DSTM da dugc
dbi chimg vai thiét ké thuc té cho thay, cac phuong phép
nay c6 do chinh xac cao, dang tin cdy, pht hop véi Iy thuyét
vé g xtr, duong phat trién cta ung sudt va co cau hinh
thanh vét nirt cia dam.

So véi 2DSTM thi 3DSTM cho thdy, su lam viéc cua
dam chuyén dung véi thuc té. Hon thé nita, 101 giai cho
2DSTM phai chip nhan nhiéu gia thiét khong ding véi
diéu kién thyc té. Vi thé, phuong phap 3DSTM la mét cong
cu loi hai dé tinh toan cho vung D cua dam chuyén.

Ap dung két qua nghién ctru nay cho cong tac thiét ké
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dam chuyén d& cot cua cac cong trinh xay dung sé gia ting
hiéu qua ca vé yéu t6 kinh té va ky thuat.

Str dung 2DSTM va 3DSTM dé thiét ké dam chuyén d&
ot déu dé thyc hién. Pé dam bao gia tang tinh hi¢u qua ddi
cho cong tac thiét ké can xem cac phuwong phap nay 14 i
wu nhit trong cac phuwong phép dang dugc ap dung.

TAI LIEU THAM KHAO

[1] Lé Hoa, Hb Hitu Chinh, “Thiét ké dai coc bé tong cbt thép theo md
hinh gian o khéng gian: 1y thuyét va thuc nghiém”, Hgi nghi khoa
hoc va cong nghé Truong Pai hoc Bach khoa Thanh phé H6 Chi
Minh lan thir 11, 2009, trang 264-269.

(2]

(3]

(4]

(5]

(6]

Chu Thi Binh, “Phan tich phi tuyén két cu dim cao bé tong cbt thép
c6 khoét 16 rong”, Tap chi Khoa hoc cong nghé Xay dung, s6 3,2017,
trang 12-18.

Ngl}yér} Thanh Cong, “Thiét ké hé lgét chu dam chuyén trong nha
nhiéuNténg — mot sO ung dung thuc t€”, Ludn van thac si — Pai hoc
Da Nang, Truong Pai hoc Bach khoa, 2018.

American Concrete Institule, AClI Committee Building Code
Requirements for Structural Concrete (ACI 318-14). Farmington
Hills, Michigan, USA, 2014.

Karl — Heinz Reineck, “Examples for Design of Structural Concrete
with Strut - and — Tie model”, American Concrete Institute,
Farmington Hills, Michigan, USA, 2002, page 63-65.

Cong ty TNHH Tu van Dai hoc xay dung, “H so thiét k& cong trinh
Anh Duong Soleil ba Nang”, 2016.



