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Tom tat: N6i dung bai bao trinh bay chi tiét cau
tao va cac phuong phap ché tao, ly thuyét tinh toén
dam thép khoét I6 lién tuc theo tiéu chuén My. Dua
vao ly thuyét tinh toén, xay dung chi tiét quy trinh va
céc budc tinh toén thiét ké. Cung véi do, lap ra so
db khéi céc bude tinh toan thiét ké thép khoét 16 lién
tuc theo tiéu chuén My. Théng qua ly thuyét va cac
vi du tinh toan, bai béo dwa ra cac nhan xét can
thiét d6i véi cac ki sw khi tinh toén thiét ké loai dam
nay

T khéa: Dam thép khoét 16 lién tuc,

Abstract: The content of the article presents the
structure and manufacturing methods, the theory of
calculating Castellated and Cellular Beam Design
according to American Standard. Based on
calculation theory, elaborate process details and
design calculation steps. Along with that, creating a
design algorithm of Castellated and Cellular Beam
according to American Standard. Through theory
and calculation examples, the paper gives the
necessary attention to the engineers when
calculating the design of this beam.
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1. Téng quan

Hién nay, trong qué trinh phat trién ngay cang
cao clia nganh xay dwng ciing nhw nhu cau thuc té.
Cac cong trinh céng cdng, nha xwéng, bai dd xe,
nha ga san bay, cac khu dich vu,... st dung két cau
thép ngay cang nhiéu. St dung két cau thép trong
cong trinh mang lai hiéu qua cao do vat liéu thép cé
kha nang chiu lwc rét I16n, co trong lwong nhd, kha
nang chiu mai, chiu tai trong doc lap tét. Ddng thoi
két cAu thép thi cong nhanh chéng, chinh xac, giup
rat ngén thai gian xay dung cong trinh...

Tap chi KHCN Xa&y dung - sb 1/2020

Trong qua trinh s dung déi v&i nha cao tang
hoac cac cong trinh céng nghiép, cac cbng trinh
cobng cong, nhu cau vé tang khéng gian s dung va
t6i wu hda chiéu cao théng thly ngay cang cap thiét.
Viéc nay dan dén phai téi wu héa chiéu cao 1ap dat
hé théng ky thuat phia trén tran nha. Dbi véi dang
két cAu nhw trén, gidi phap khoét 16 & ban bung
dam thép dé cho hé théng ky thuat chay xuyén qua
la mot gidi phap kha di va hiéu qua. Phwong an hiru
hiéu dwoc cac kién trac sw, cac ki sw két cau lya
chon l1a s dung cac dam thép co 16 mé trén bung
dam. Dac biét v&i cac loai dam thép khoét 16 lién tuc
(ddm khoang tron hodc dam 16 rang cwa) con tao
thém diém nhén kién tric, phd trwong vé dep cla
két cAu, ddng thoi gidm trong lwong cau kién.

Tuy nhién, cac |6 mé la nguyén nhan lam giam
kha nang chiu lwc cling nhw tinh 6n dinh cta dam.
Viéc tinh toan vé kich thwéc, vi tri cta 16 can can
nh&c quan trong trong thiét ké d& dadm bao kha nang
chiu lyc cling nhw cong ndng cla ciu kién. O Viét
Nam hién nay, tai liéu vé huwéng dan quy trinh ché
tao, tinh toan va st dung loai két ciu khoét 16 lién
tuc la chwa nhiéu, do d6 can doi hdi sw nghién ciru
thém vé ly thuyét tinh toan ciing nhw quy trinh ché
tao. Vi vay, viéc nghién ctu “Tinh toan thiét ké dam
thép khoét 16 lién tuc theo tiéu chudn My’ 1a can
thiét nhdm cu thé hoa cac van dé néu trén.

2. CAu tao va phwong phap ché tao dam thép
khoét 16 lién tuc

2.1 C4u tao cua dam thép khoét I6 lién tuc

Dam khoét 16 lién tuc dwoc dé cap trong bai
bdo 1& dam thép chir | c6 phan ban bung duoc
khoét cac 16 lién tuc, déu nhau. Cac 16 m& chu yéu
la 16 hinh tron va 16 hinh 6 van. Khi thiét ké dam
thép khoét 16, bén canh cac diéu kién vé chiu lwc,
dwong kinh va khodng cach cac 16 can théda man
mot sb diéu kién céu tao [3].
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Hinh 1. Quy dinh cau tao khi ché tao dam thép duc I0 lién tuc

2.2 Phwong phédp ché tao
C6 3 phuwong phap chinh:
- Céac 16 mé riéng |& dwoc cét trong ban bung
clia mot ciu kién thép can néng. Phwong phap nay
duwoc st dung cho cac dam véi 16 mé doc lap;
- L6 mé& dwoc cat trwdc hodc sau dbi voi tiét dién
thép | t hop han. Phuong phap nay duoc st dung
ddng thoi cho cac 16 mé doc lap va cho cac 16 mé
lién tuc c6 khodng cach déu nhau;
- M6t cAu kién thép | can néng duoc cat lwon
séng doc theo bung ciu kién. Sau dd, dam duoc
han lai ban bung nham tao ra cac 16 m& lién tuc,
déu dan doc theo ban bung. Phwong phap nay chi
thich hop ap dung cho cac 16 mé& cé khodng cach
déu dan.

Puong cat zic zac
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Hinh 2. Ché tao dam thép khoét I6 bang phurong phap
cat lwon séng

2.3 Ung xur trong dam thép khoét 16 lién tuc

Vé co ban, dam thép khoét 16 lam viéc nhw hé
gian khoéng cé thanh xién, chi c6 cac thanh canh va
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thanh dng lién két cirng v&i nhau. Khi dam khoét
16 chiu udn, trong thanh canh va thanh ding ngoai
lwc doc va lwc cat con xuat hién mé-men ubn cuc
b6. Loai gian chi c6 thanh canh va thanh ding ma
khéng co6 thanh xién dwoc goi la gian Vierendeel,
hién twong xuét hién mé-men cuc bd trong thanh
dan dwoc goi la hiéu (rng Vierendeel.
Do sw xuat hién véi sé lwong dang ké cla cac
I6 m& lién tuc trén ban bung clia dam, nén cac tiét
dién doc dam c6 thé la tiét dién dac hoan toan, hodc
tiét dién c6 16 mé. Khi dd, kha nang chiu tai trong
clia cac phan tlr d&c va cac phan tl chir T |a khac
nhau. Déng thoi, véi cac 16 mé hinh rang cua, viéc
tap trung (rng suét tai cac goéc 16 mé can nghién clru
tinh toan. Két qua thi nghiém thuc té cho thdy dam
c6 thé bi pha hoai tai ving goc 16 hodc tai khu vuc
ban bung gia hai 16 lién tiép. Khi tinh toan dam
khoét 16 lién tuc, can nghién clru thiét k& ddm bao
an toan trwéc cac dang pha hoai sau:
- Pha hoai gay ra b&i udn tong thé;
- Pha hoai gay ra bai hiéu &ng uén Vierendeel;
- Pha hoai gay ra b&i mét én dinh cuc bo ban
bung;
- Pha hoai gay ra b&i cat doc dam;
- Pha hoai gay ra b&i cat ngang phan ban bung
gitra hai 16;
- Pha hoai gay ra bdi mat én dinh phan ban
bung gitra hai 16;
- Chuyén vi.
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Mo-men uon cuc bo
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1 Luc doc 1 Mé-men

udn cuc bo
;& bang khong
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Hinh 3. Ung xt trong dédm khoét 16 lién tuc

+ Kich thwéc ddm ban dau;
+ Phwong phap, théng s6 16 khoét.

- Buwdec 3: Kiém tra diéu kién cAu tao.

- Buwdc 4: Tinh toan tai trong va ndi lwc trén cac
tiét dién dam.

- Buwdc 5: Kiém tra cac kha néng vé chiu luc:

3. Quy trinh thiét ké dam thép khoét 15 lién tuc + Kha nang chiu mémen, lyc doc;

theo tiéu chuan AISC 360-10

+ Kha nang chiju ubn nén déng thoi;

- Buwoc 1: Xac dinh yéu cau thiét k&, dtr liéu dau vao: + Kha nang chiu cat.

+ C6ng nang st dung, so dd dam, so dd

giang bién...;
+ Tai trong tac dung.
- Buwdc 2: Lwa chon tiét dién:

+ Vatliéu ap dung;

[ BAT DAU ]

[ Luya chon vit lidu, tiét dién dam bao yéu ciu cAu tao. J

hinh hoc cua tiét dién dic va tiét dién khoét 15
|

W

[ Tinh toan dic trung co hoc cua vit liéu, cac dic trung }

Tinh toan hire doc truc va Momen 1én tiét dién chir T

Buwéc 6: Kiém tra cac kha ndng vé én dinh:
+ Kiém tra én dinh téng thé;

+ Kiém tra &n dinh cuc bd ban canh;

+ Kiém tra 6n dinh cuc bd ban bung.

Bwdc 7: Kiém tra diéu kién do vong.
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Hinh 4. Ly thuyét va céc budc tinh toan ddm thép khoét 16 lién tuc ([1], [2])
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4. So dd khéi thiét ké dam thép khoét 16 lién tuc

Viéc bd tri 16 m& trén ban bung lam phat sinh
mot s& dang pha hoai méi so véi dam truyén théng,
dan t&i viec can kiém tra kha nang chiu lwc cla tiét
dién ch* T va kha nang chiju lyc ctia ban bung gilra
hai 16 lién tiép. Dwa trén cac dang pha hoai, cong
thire kiém tra khd ndng chiu lwc twong (ng véi tirng

dang pha hoai vira trinh bay & trén, mét quy trinh
don gian thiét ké dam khoét 16 lién tuc dwoc dé xuat.
Quy trinh dwoc trinh bay dwéi dang so d6 khdi nhuw
sau:

Ghi chu: Chi sé trong ngodc don - (x) - tuong

trng voi céc buwrdce trong quy trinh tinh toan tai muc
3.

BAT PAU
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Hinh 5. So’ d6 khéi thiét ké dédm thép khoét 16 lién tuc [1]
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5. Vidu tinh toan
5.1 Vi du thiét ké dam thép khoét 16

Thiét ké ddm trong hé ddm san thép chiu tai
trong nhe. DAm d& san nhip 12,9m, bwéc dam
1,52m. Tai trong trén san gdm tinh tai 122 kG/m?2 va
hoat tai 97,65 kG/m?2.

Yéu ciu: Thiét ké dam thép nhw trén theo tiéu
chudn My. Gia thiét hé ddm dwoc gidng ngang bdi
san.

d
@
=
@
o

A. Két qua tinh todn thiét ké
Vat liéu: Thép hinh loai A572 gr.50.
Fy = 345Mpa; Fu = 148Mpa,;
G = 77200Mpa;
S dung dam thép | duc sdn loai W12x14 (dam
thép c6 chiéu cao 30,48cm va nang 20,8 kg/m khoét

16 luc giac thanh dAm CB18x14 (cao 45,72cm). Quy
cach duc 16: e = 7,62cm; b = 8,89cm; di = 7,62cm.
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Hinh 6. Quy céch khoét I6 dam |

B. CA&c gia tri tinh todn chi tiét nhw sau:
- Do véng do tdng tai trong:
ATL = AL|_ + AD|_

=2,85+3,96 = 6,81 cm

< L :1290(:m:7,17cm
180 180
- Khi tiét dién chiu két hop gitra ubn va nén, st dung 02 cong thirc sau [2]:
P M M,
Khi —>0,2 thi 5+§ —x 4 P 1<10
c c 9 M cX M cy
- v
Khiﬂ<0,2th‘| R + ﬁju—'y <10
Pc 2Pc M cX M cy

Bang 1. Kiém tra kha néng chiu déng thoi luc doc va luc uén theo LRFD [2]

L x Xi Noi e trong tiét dien ch® T Kiém tra kha nang chiu lyc
Vi tri 16
mé m Pr Mrv Pr/PC Theo H1- Theo H1-
kN kN.m la 1b
PAu dam 0.00 0.00 0.55 0 0.17

1 0.20 13.92 0.54 0.05 0.19
2 0.53 35.50 0.51 0.12 0.22
3 0.86 55.87 0.48 0.19 0.24
4 1.19 74.99 0.45 0.26 0.38
5 1.52 92.83 0.42 0.32 0.44
6 1.85 109.47 0.39 0.38 0.48
7 2.19 124.81 0.36 0.43 0.53
8 2.51 138.96 0.33 0.48 0.57
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9 2.84 151.85 0.29 0.53 0.61
10 3.18 163.46 0.27 0.57 0.64
11 3.51 173.87 0.24 0.6 0.67
12 3.83 183.04 0.21 0.63 0.69
13 4.17 190.91 0.18 0.66 0.71
14 4.50 197.58 0.15 0.68 0.72
15 4.82 203.01 0.12 0.7 0.73
16 5.16 207.14 0.09 0.72 0.74
17 5.49 210.08 0.06 0.73 0.74
18 5.82 211.77 0.02 0.73 0.74
(dBEC‘A]mea 6.10 212.21 0.00 0.74 0.74

Bang 2. Kiém tra kha ndng chiju dbng thoi luc doc va luc uén theo ADS [2]

Noi lwc trong tiét dién chiv T Kiém tra kha nang chiu luc
Vi tri 16 mé Xi Pr Mrv Theo H1- | Theo H1-
m Pr/Pc
kN kN.m la 1b
Dau dam 0.00 0 0.41 0 0.24
1 0.20 10.19 0.39 0.05 0.26
2 0.53 25.98 0.37 0.14 0.29
3 0.86 40.88 0.35 0.21 0.40
4 1.19 54.84 0.33 0.29 0.46
5 1.52 67.88 0.30 0.35 0.52
6 1.85 80.06 0.28 0.42 0.57
7 2.19 91.27 0.26 0.48 0.61
8 251 101.64 0.24 0.53 0.66
9 2.84 111.07 0.22 0.58 0.69
10 3.18 119.56 0.19 0.62 0.73
11 3.51 127.17 0.17 0.66 0.75
12 3.83 133.84 0.15 0.70 0.78
13 4.17 139.62 0.13 0.73 0.80
14 4.50 144.52 0.11 0.75 0.81
15 4.82 148.47 0.08 0.77 0.82
16 5.16 151.50 0.06 0.79 0.82
17 5.49 153.63 0.04 0.80 0.82
18 5.82 154.88 0.02 0.81 0.82
Gitra dam 6.10 155.19 0.00 0.81 0.81
Bang 3. Kiém tra én dinh ban bung dém thép khoét 15
LRFD ASD
DM, =@, | Me |y o | M
Y p p Q, QM
=0.90(0.418).28,25 = %(0.418).28,25
=10,63 kKN.m> M, =3,25kN.m ~7,07kN.m > M, = 2,37 kN.m
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Bang 4. T6ng hop kha nang chiju cat cta ddm thép khoét 15 lién tuc [2]
ASD

LRFD

Cat ngang dam Cét ngang dam

V,, 1@V, . = 21,6 kN/80 kN V,Q, IV, . =158kN/53.4 kN

Cét doc ddm — phan tiét dién khoét 15 Cét doc ddm — phan tiét dién khoét 15

V, I #V. ., =28kN/160kN VO, /V, . =20,6kN/106,6 kN

n-net
Céat doc d&m — phan toan bo tiét dién Cét doc d&m — phan toan bo tiét dién
V, gV =29,1kN/312,7 kN V.Q,/ Vn_gross =21,3kN/207,7 kN

n-gross

5.2 Khao sat cdc phwong an
Tién hanh twong tw v&i cac bai toan thiét ké dam thép khoét 16 lién tuc chiu cac mirc d6 tai trong khac

nhau, cac so dd, bwdc ddm khac nhau. Két qua nhw sau [1]:

- Tai trong q= 80 kG/m2 - Vat liéu CCT34
Trong dé: D= 30kG/m2 - Bwéc cét B = 6m
L= 50 kG/m2
Loai tiét dién Théng sb Nhip dam L (m)
12 24 36
H 900 1700 2600
) ) B 250 500 700
- Tiét dién dam mm
dac (Tinh theo tw 10 12 16
TCVN)
ts 12 20 30
Pon trong kG/m 116 313 649
W18x71 W27x194 W40x362
--> CB27x71 --> CB40x194 --> CB60x362
H mm 469 714 1046
- Tiét dién dam
¥ x 194 356 312
khoét 16 B
(Tinh theo 12,6 19 33
AISC) tw
t 20,6 34 59
f
Don trong kG/m 105.79 289.05 539.36
V6&i cac san van phong, san dé xe, tai trong 1én hé san la trung binh. Tién hanh khao sat v&i cac nhip

dam 6m, 8m va 10m. Két qua nhw sau [1]:

- Tai trong gq= 400 kG/m2 - Vat liéu CCT34
Trong dé: D= 200 kG/m2 - Budc cét B =4m
L= 200 kG/m2
g s oz Nhip ddm L (m)
Loai tiét dién Thong sO
6 8 10
dac (Tinh theo B mm 200 200 200
TCVN)
tw 8 8 10

Tap chi KHCN Xa&y dung - sb 1/2020
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tr 10 10 12
Don trong kG/m 58 67 91
W14x48 W%f;‘n W?_l_’>(83
> CB21x48 CB27x71 CB30x83
. R H mm 363 469 544
Tiét dién dam
khoét 16 173 194 212
(Tinh theo
AISC) tw 9 12,6 13
tr 15,7 20,6 21
Don trong kG/m 71,52 105,79 123,67
Két luan: bét ky, khdng gi6i han vi tri dat tai tap trung nhw tiéu

- Phwong an s dung dam thép khoét 16 lién tuc
rat phu hop véi cac hé két ciu coé tai trong nho,
ddng thdi vwot nhip Ién;

- Trong trwdng hop tai trong trung binh va lon,
dé dam bao diéu kién lam viéc én dinh va khong st
dung gan tang cirng hay gia cuwdng cac 16 mé
thwdng kich thuac tiét dién cia dam khoét 16 s& lon
hon dam thép déc.

6. Kétluan

Trong béi canh két cu thép dang duoc ap dung
réng rai, dac biét la két cAu dam thép c6 16 khoét véi
nhitng wu diém Ién. Viéc nghién clru clu tao,
phuong phap ché tao va thiét k& dam thép khoét 16
lién tuc la can thiét va ¢ tinh (rng dung cao. Ung xur
dam thép khoét 16, cac yéu cau vé chu tao va cong
thirc kiém tra twong (ng dwoc nghién ctu, tir do
dwa ra mét so' dd khéi thé hién quy trinh thiét ké cho
loai hinh két cAu nay. Quy trinh tinh toan theo tiéu
chuan My da thé hién dwoc sy chi tiét trong cac quy
dinh cAu tao va kiém tinh v&i cac trwéng hop gay pha
hoai. V& quan trong hon tiéu chudn My cho phép
thiét ké dam thép khoét 16 v&i cac tai trong tap trung
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chuan Viét Nam. Cac vi du tinh toan va khao sat cho
thay ving wu diém cta dam thép khoét 16 lién tuc
trong cac cong trinh. Bai bao dua ra kién nghi ap
dung dam thép khoét 16 cho hé ddm vuot nhip 1én va
chiu tai trong nhd. Néi dung bai bao c¢o tinh (rng dung
cao trong thuc té thiét ké, dic biét tai Vit Nam khi
céc quy trinh tinh va ap dung thuc tién chua nhiéu.
Bai bao la tai liéu tham khao hiru ich danh cho cac ky
sw thiét ké cling nhw cac nghién ctru sau nay.
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