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Abstract: In designing simple-span beam bridges such as |-beam and T-beam
structures in road and highway construction, the bridge superstructure is a
spatial structure composed of the main girders, the deck slab, and the system
of connections between the main girders. The main girders are the primary
load-bearing components, and to calculate internal forces within the girders, it
is necessary to determine the load distribution factors for these girders. To
conduct a comprehensive study, the authors calculated the live load
distribution factors using formulas from Viethamese Standard 11823-4:2017
and performed structural analysis with Midas Civil software based on a spatial
model for supported |-beam and T-beam bridges. We then compared the
results from these two methods. Findings indicate that the load distribution
factors for moments and shear forces calculated using Midas are generally
higher than those obtained from the formulas in Viethamese Standard 11823-
4:2017 in regions between transverse girders, such as L/8, 3L/8, and near
supports for shear force distribution factors. The discrepancies range from
(7.92% to 36.1%) and (32.82% to 118.71%), respectively. However, at sections
with transverse girders, such as L/4 and L/2, the calculated distribution factors
are lower, with differences ranging from (-14.72% to 0%) and (-20.18% to -
1.62%), respectively. Thus, significant discrepancies at specific positions
should be carefully considered in the design calculations of simply supported
reinforced concrete I-beam and T-beam bridges.

Keywords: Live load distribution factor, simple-span I-beam and T-beam
bridges, Midas Civil.
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Tém tat: Trong cau dwong 6 t6, khi thiét ké két cAu nhip cAu ddm gian don
nhw dam |, T |1a két cAu khong gian bao gébm cac bd phan chinh 1a dam cha,
ban mé&t cau va hé lién két cac dam chi véi nhau. DAm chi 1a bd phan chiu
lwc chinh, dé tinh toan ndi lwc trong ddm ta can tinh toan hé sé phan bd hoat
tai dbi véi dam d6. Bé nghién clru day da hon, tac gia da tinh hé sb phan bb
hoat tai theo cac cong thirc cla Tiéu chudn 11823-4: 2017 va st dung phan
mém Midas Civil phan tich két cAu theo mé hinh khéng gian cho cAu dam |, T
nhip gian don. Tt d6 so sanh két qua theo hai phwong phap trén. Két qua cho
thdy hé s6 phan bd hoat tai cho mé men, cho luc cét tinh theo Midas déu Ién
hon tinh theo céng thirc trong Tiéu chun Viét Nam 11823-4: 2017 & khu vuwc
gitra cac ddm ngang nhw L/8, 3L/8 va gbi déi véi hé sb phan bd hoat tai cho
lwe cat. Cac chénh léch dé 1an lwot 1a (7,92 + 36,1) % va (32,82 + 118, 71) %.
Nhwng tai cac mét cat cé6 ddm ngang nhw L/4, L/2 cac hé sé nay déu nhé hon.
Cac chénh léch d6 1an lwot la (-14,72 = 0) % va (-20,18 + -1,62) %. Nhw vay,
& nhirng vi tri cé sw chénh léch Ién can dwoc chu y trong tinh toan thiét ké cau
dam |, T bé téng cbt thép nhip gian don.

T khéa: Hé s6 phan bd hoat tai, cdu dam |, T nhip gian don, Midas Civil.

1. D4t van dé

Khi tinh toan thiét ké két cAu nhip cdu dam
gian don bé tdng cbt thép (BTCT) thworng ching ta
chuyén ttr két cAu khéng gian vé dang so d6 phang
dé tinh toan. Khi hoat tai xe chay trén cau thi tuy
theo sb lan xe, vi tri xe chay ma cac dam chiju moét
phan hoat tai Ia khac nhau. Phan lyc nay dwoc goi
la hé sb phan bb ngang hay hé sé phan b hoat tai
(HSPBHT). Nhw vay, khi tinh toan thiét ké dam ta
can tim dwoc dam chiu lwc I&n nhét, bat lgi nhat
tre 1a tim ddm c6 HSPBHT I&n nhét. Dé cé nhivng
nhan xét, danh gia tinh HSPBHT theo tiéu chuan
22 TCN 18-79, 22 TCN 272-05 da c6 nhirng nghién
ctu nhw clia Phan Hiru Bdng va cac cong sw [1],
Trwong Hodng Linh [2]. Nghién ctu [1] chi tinh
HSPBHT cho mé men tai mét cat gitra nhip (L/2)

véi chiéu dai nhip tinh toan ctiia dam thay déi so
sanh 22TCN 18-79, 22TCN272-05 va tinh toan
dwa vao phan mém Midas Civil, hay nhw nghién
ctu [2] st dung phan mém Sap2000 tinh HSPBHT
cho mé men chi tai mét cat gitra nhip (L/2) va cho
lwe cat chi tai mat cat gbi va so sanh véi TCN 272-
05. Cac nghién clru trén chwa xét dén sy thay doi
clia HSPBHT cho mé men va cho luc cét theo
chiéu dai nhip tinh toan, chwa thdy rd anh hwéng
cua lién két ddm ngang. Trong khi thyc té chung ta
thiét ké va kiém toan dam khang chi & cac mét cat
tai vi tri gbi, L/2 ma con phai kiém toan & cac mat
cat nhw: L/8, 2L/8, 3L/8. Khi tinh HSPBHT theo [3]
chwa xét dén anh hwéng ctia ddm ngang. Do vay
viéc nghién clru anh hwédng clia ddm ngang, sw
thay ddi cia HSPBHT theo chiéu dai nhip tinh toan
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va so sanh véi [3] 1a can thiét.

Bai bao trinh bay nghién clu tinh toan
HSPBHT tinh theo [3] va tinh toan theo md hinh
khéng gian dwa vao phan mém Midas Civil tai cac
mat cat dac trung (G6i, L/8, 2L/8, 3L/8, L/2). Tir d6
tién hanh so sanh, phan tich va két luan.

2. Tinh toan va phan tich
Dé tinh toan va phan tich HSPBHT tac gia da

Nguyen

tham khao cac co s& ly thuyét trong cac tai liéu [4]
- [11]. D& mb hinh phan tich két cAu khéng gian tac
gia da tham khao tai liéu [12].

Goi Li (m) 1a khoang cach tir tim gbi dén mét
cat dang xét ciadam |, T.
2.1. Tinh hé sé phan bé hoat tai theo TCVN
11823-4: 2017

1/2 TAI GOI 1/2 TAI GIUA NHIP
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30000/2=15000
Hinh 3. 2 Mat chinh dam
Bang 1. Toa d6 cap so v&i day dam
Métcét 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
X 14850 13850 12500 11500 10500 9500 8500 7500 6500 5500 4500 3500 2500 1500 500 0
1 Y 1240 1137 939.8 827.7 724.9 631.5 5474 4727 407.3 3513 304.6 267.2 239.2 2205 211.2 210
z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
) Y 920 836.9 678.1 587.8 504.9 429.7 3619 301.7 249 203.8 166.2 136.1 113.5 98.5 90.9 90
Z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 Y 600 548.9 451.4 395.8 345 298.7 2571 220.1 187.7 159.9 136.8 118.3 104.5 95.2 90.6 90
z 0 0 7.8 23.7 39.5 55.3 71 86.8 1026 1184 134.2 150 150 150 150 150
4 Y 280 261 224.6 203.9 185 167.8 152.2 138.5 126.4 116.1 107.4 100.5 95.4 91.9 90.2 90
Z 0 0 0 0 -15 -30 -45 -60 -75 -90 -105 -120 -130 -150 -150 -150
CAu tao va dic trwng vat liéu dam mat cét CAu tao va dic trwng vat liéu dam mat cét
chir I chr T:
Céu tao dam chir | dwoc thé hién & cac Hinh CAu tao dadm ch» T dworc thé hién & cac Hinh
1-3. 4-6.

Pac trwng vat liéu:

+ Bé téng dam co f; = 40 MPa, bé téng
ban mat cau cé f. = 30 MPa.

+ Thép cudng d6 cao (DUL): M&i dam
dung 4 bo cap, mdi bd 12 tao loai 12,7mm theo
Tiéu chuadn ASTM (A416 Grade 270). Toa do cap
duwoc b tri theo Bang 1.

A I
1/2 TAI GOI

-

Pac trwng vat liéu:

+ Bé tdng dam co f'c = 40 MPa, bé téng ban
mat cau cé f'c =40 MPa.

+ Thép cwdng dd cao (DUL): M&i dam dung
4 bo cap, mdi bo 12 tao loai 12,7mm theo Tiéu
chuin ASTM (A416 Grade 270). Toa dd cap dwoc
bé tri theo Bang 2.

1/2 TAI GIUA NHIP
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Hinh 4. M&t c4t ngang cau
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Hinh 6. V2 Mat chinh dam
Bang 2. Toa dé cap so v&i day dam
Mt c&t 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X 14850 13850 12500 11500 10500 9500 8500 7500 6500 5500 4500 3500 2500 1500 500 0
1 Y 1240 1137 939.8 827.7 7249 6315 5474 4727 4073 351.3 3046 2672 2392 2205 211.2 210
z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 Y 920 836.9 678.1 587.8 504.9 429.7 3619 301.7 249 203.8 166.2 136.1 113.5 98.5 90.9 90
z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 Y 600 548.9 451.4 395.8 345 298.7 2571 220.1 187.7 1599 136.8 118.3 1045 95.2 90.6 90
z 0 0 7.8 23.7 39.5 55.3 7 86.8 1026 1184 134.2 150 150 150 150 150
4 Y 280 261 224.6 203.9 185 167.8 1522 1385 1264 116.1 107.4 100.5 95.4 91.9 90.2 90
z 0 0 0 0 -15 -30 -45 -60 -75 -90 -105 -120 -130 -150 -150 -150

Bang 3. Céc sb liéu tinh cho hai trwdng hop
dam | va ddm T. Theo TCVN 11823-4: 2017 céu ¢
mét cat chi |, T duc san thudc loai mat cat k. Cac
hé sé phan b hoat tai cho mé men, cho lwc cat dbi
véi dam bién va dam gitra tinh theo cac Bang 6, 8,
11,12 trong Diéu 6.2.2.2 [3], dwoc tdng hop theo
Bang 4.

Trong cac cong thirc trén tham s dd cirng

doc Kg = n(I+Ae?).

Theo bang coéng thirc trén va céac sb liéu &
Bang 3, st dung phan mém Mathcad15 tinh dwoc
cac HSPBHT cho trwong hop dam |, T. Ta xét & cac
mat cat d&c trwng: Goi, L/8, 2L/8, 3L/8, L/2 v&i L 1a
chiéu dai nhip tinh toan. Cac két qua tinh toan
dwoc tbng hop thanh cac Bang 5-14 va biéu dd
Hinh 7-14.
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Bang 3. Céc sb liéu tinh cho hai trwéng hop ddm | va dam T

Cac sb liéu chung

Khoang céach gitra cac dam cha S = 2200 mm
Chiéu dai nhip tinh toan ctia ddm L = 29200 mm
Chiéu day ban mét cau ts = 200 mm
Chiéu dai phan hang dwdng xe chay de = 700 mm
Cac s6 lieu cho mat cat dam |
Ty s6 md dun dan hodi cia dam va clia ban n = 1,155
Cac vi tri mat cat L/2 3L/8 2L/8 L/8 Géi
Dién tich mat cat ngang cla dam A (mm2) = 643200 643200 643200 754500 1083000
M6 men quan tinh cla dam | (mm?*) = 21E+11 21E+11 2.09E+11 2.13E+11 2.39E+11
Khoang céach gitra trong tdm dam va ban eg (mm) = 940 940.02 937.2 903.35 859.49
Cac sb lieu cho mat cdtdam T
Ty sb mé dun dan héi ctia dam va cia ban n = 1
Cac vi tri mat cat L/2 3L/8 2L/8 L/8 Gbi
Dién tich mat c&t ngang cla dam A (mm2) = 829957 829957 829956.9 1127482 1127482
M6 men quan tinh cla dam | (mm*) = 2.8E+11 2.8E+11 2.72E+11 2.97E+11 2.96E+11
Khodang céach gitra trong tdm dam va ban eg (mm) = 633 629 625 664 663

Bang 4. Cac cong thirc tinh HSPBHT theo TCVN 11823-4: 2017 cho dam |, T (l4y theo [3])

Vi tri Hé s6 phan bo hoat tai

Dam gitra Chomoé men 1lan s V¢ g\ (K ™
gy =006+ ——| [2] | o
4300) \L) (Lt
2 lan 06 02 0.1
S S K
=0,075+| —— | .|—| . g
O " (2900] (LJ (L.tj]
Cholwccat 11an g, = 0,36+ S
7600
2 lan 2
g,=02- S + S
10700 7600
Dam bién Chomdéd men 1 lan

Phuwong phap don bay: g, = %Z(yi)

2 lan d
=e. 1 VvOie=0,77 + —=
gM gtrong 2800

h I < 1 I\ 2
Cho luc cat an Phwong phap don bay: g, = %Z(yi)

212 .
an 9y =€.Gyongs VOI €=0,6 + d,

3000
21.1. T['u’c‘yng hop dam chiv | Quan hé gy-L; (dam giira, 1 lan)
Dam gitra: 0462
Trwong hop 1 lan xe: s 046
. o '
Bang 5. Gia tri HSPBHT tai cac mat cat xét 0458 N
MC/ X 0456 I T T T 1
Gia tr L/2 3L/8 2L/8 L8 G6i 0 5 10 15 20

gv 0457 0457 0457 0.46 K:gtng L
gv 0649 0.649 0.649 0649  0.649 Hinh 7. Biéu d6 quan hé gm va L
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Trwong hop 2 lan xe:
Bang 6. Gia tri HSPBHT tai cac mat cat xét

M,C/ . L/2 3L/8  2L/8 L/8 Goi
Gia tri
am 0.645 0.645 0.645 0.649 Khoéng xét
gv 0.447 0.447 0.447 0.447  0.447
Quan hé gy-L; (dam giika, >= 2 lan)
0.65
_ 0648
© 0.646
0.644 - : : : .
0 5 10 15 20
L;
Hinh 8. Biéu d6 quan hé gmva L
Dam bién:

Trwong hop 1 lan xe:
Bang 7. Gia tri HSPBHT tai cac mat cat xét

MC/ o aus 218 LB Géi
Gia tri

am 0.636 0.636 0.636 0.636 Khong xét

gv 0.636 0.636 0.636 0.636 0.636
Quan hé gy-L; (dam bién, 1 lan)
1 -
S05
0 T T T 1
0 5 10 15 20

Li
Hinh 9. Biéu db quan hé gu va L
Trwong hop 2 lan xe:
Bang 8. Gia tri HSPBHT tai cac mat cat xét

Nguyen

Qua bang két qua & cac Bang 5-9 va biéu d6
Hinh 7-10 ta thay:

Pbi véi cd ddm bién va dam gitra thi
HSPBHT cho lwc cét 13 khéng thay déi theo L.

Déi véi dam gitra va trwerng hop xép > 2 lan
xe dbi v&i dam bién thi HSPBHT cho mé men 1én
tai khu vrc gan gbi va gidm dan tdi vi tri cach goi
2L/8, sau d6 gan nhw la khong dbi, biéu dé chia
lam hai doan ro rét.

Trwdng hop hai lan xe, HSPBHT cho moé
men mét cat ndo cé tham sb dd cirng doc kg 16N
(md men quan tinh I&n, dién tich mat cat I&n) thi
HSPBHT lon.

DPéi vé&i dam bién trwdng hop xép 1 1an xe thi
HSPBHT cho md men la khdng dbi theo L.

2.1.2. Trwong hop dam chiv T

Dam giira:

Trwong hop 1 lan xe:

Bang 10. Gia tri HSPBHT tai cac mat cat xét

MC/ 1o sus 28 LB Géi

Gia trj

gw 0448 0448 0447 0459 Khong xét
v 0649 0649 0649 0649  0.649

MC/ o 38 2u8 LS Géi
Gia tri

gm 0.658 0.658 0.658 0.662 Khdng xét
av 0.373 0.373 0.373 0.373 0.373

Quan hé gy-L;(dam bién, >= 2 lan)

0.664
0.662
o 066 \
0.658
0.656 - T . . |
0 5 10 15 20
L

Hinh 10. Biéu db quan hé gu va L
Bang 9. Gia tri HSPBHT I&n nhét tai cac mat cat

Quan hé gy, - L; (dam giira, 1 lan)

046
- 0455
S 045
0445 - . . : .
0 5 10 15 20
L

Hinh 11. Biéu d6 quan hé gw va L,
Trwdong hop 2 lan xe:
Bang 11. Gia tri HSPBHT tai cac mat cat xét

M,C/ . L/2 38 2L/8 L8 G6i
Gia tri

gv 0.632 0.631 0.631 0.647
gv 0.447 0.447 0.447 0.447

Khdéng xét
0.447

xét
MC/ o aus 2t L Géi
Gia tri
gw 0653 0653 0653 0657 Khong xét
Qv 0.649 0649 0649 0649 0649

Quan hé gy, -L; (dam gitra, >= 2 lan)

0.65
0.645
E 064
0635
063 - : : . .
0 5 10 15 20
L

Hinh 12. Biéu dé quan hé gu va L
Dam bién:
Trwong hop 1 lan xe:
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Bang 12. Gia trif HSPBHT tai cac mat cat xét

MC/

... L2 3L/8 2L/8 L/8 Géi
Gia tri

gm 0.636 0.636 0.636 0.636 Khodng xét

av 0.636 0.636 0.636 0.636 0.636

Quan hé gy, - L;(dam bién, 1 lan)

205
0- : ‘ : .
0 5 10 15 20
Li

Hinh 13. Biéu dd quan hé gu va L;
Trwdng hop 2 lan xe:
Bang 13. Gia tri HSPBHT tai cac mat cat xét

M,C/. L/2 3L/8  2L/8 L/8 Géi
gia tri
gv 0.645 0.644 0.644 0.66 Khéng xét
gv 0373 0.373 0.373 0.373 0.373

Quan hé gy, - L; (dam bién, >= 2 lan)

0.67
< 066
S 065 N\
0.64 - . ‘ . .
0 5 10 15 20

L
Hinh 14. Biéu dd quan hé gm va L
Bang 14. Gia tri HSPBHT I&n nhat & cac mét cét

MC/

... L2 3L/8  2L/8 L/8 Goi
Gia tri

gm 0.645 0.644 0.644 0.66 Khoéng xét

gv 0.649 0.649 0.649 0.649 0.649

Qua bang két qua & cac Bang 10-14 va biéu
@ Hinh 11-14 ta thay:

Pbéi véi cd dam bién va dam gika thi
HSPBHT cho lwc cat 1a khéng thay déi theo L.

Dbi voi dam gitra va trwong hop xép > 2 lan
xe dbi v&i dam bién thi HSPBHT cho mé men 16n
tai khu vire gan géi va gidm dan t&i vi tri cach goi
2L/8, sau d6 gan nhu la khoéng ddi, biéu dd chia
lam hai doan ro rét.

Trwdng hop hai lan xe, HSPBHT cho mé
men mét c&t nao cé tham sé dd cirng doc kg 16N
(mé men quan tinh 1&n, dién tich mat cat Ion) thi
HSPBHT I&n.

Dbi v&i dAm bién trwéng hop xép 1 1an xe thi
HSPBHT cho mé men la khéng dbi theo L.

Déi véi ddm |, T & trén do HSPBHT cho lwc
cat gv chi phu thudc vao khoadng cach gitra cac

Nguyen

dam S va gia tri de nén la gibng nhau. Nhung
HSPBHT cho mé men gu ctia dam | Ién hon cla
ddm T mét chiut. Diéu nay moét phan do cac déc
trieng hinh hoc cla cac dam la khac nhau, hon nira
dam | c6 ty s md dun dan hdi cia ddm va mé dun
dan héi ctia ban n I1&n hon ctia dam T nén tham sb
dd cirng doc Kg clia dam | sé Ién hon ctia dam T.
2.2. Tinh hé sé phan b6 hoat tai theo phwong
phap phan ttr hiru han bang str dung phan mém
Midas Civil

Nhém nghién clru da st dung phan mém
Midas Civil dé tinh ndi lwc cho hai trwérng hop dam
BTCT DUL dam chi¥ | va dam chi¥ T nhip gidn don
véi méat cat ngang cau gdm 4 dam chd, chiéu dai
dam 30m, chiéu dai tinh toan L=29,2m.

Dwa vao két qua noi lwc dé tinh HSPBHT
theo cac cbdng thurc sau:

M,
HSPBHT cho mé men: g,,, = —wes).
IVIi(Xeptai)
. V. i
HSPBHT cho luc cét: g, = —adee)
i(Xeptai)

Trong do: 9y - HSPBHT cho md men tai mat cat i

cla dam dang xét
= M®& men tai mat cat i cia dam
i(Midas)

dang xét tinh theo Midas

_: Mbd men tai mat cat i cia dam
i(xeptai)

dang xét xép tai 1 1an xe trén dudng anh hwéng
mé men M tai mat cat i.
9,- HSPBHT cho lvc cat tai mat caticla
dam dang xét
(vidas) ¥C cat tai mat cat i cta dam
dang xét tinh theo Midas
wxepta EYC cat tai mat cat i cia dam
dang xét xép tai 1 1an xe trén dudng anh hwéng
lwe cat V tai mat cat i.
Két qua tinh toan dwoc trinh bay & muc 2.2.1
va 2.2.2 dudi day.
2.2.1. Trwéng hop dam chiv |
2.2.1.1. Mé hinh két cau
M6 hinh khéng gian tinh toan cdu dam | bang
Midas Civil dwoc thé hién qua cac Hinh 15-17.
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L »-
) w
) ! -
*) L
Hinh 16. So dd tinh va sb hiéu phan to
-
.l";" [ g (- Inri2y - lanlgaml | UL L / - o
R
|Ih|_'l' - 1 - I; ..I pret I J 1 - 1 — .| Al |-.|i - lanlg
*)
Hinh 17. M6 hinh lan xe
2.2.1.2. Két qua b. Dam gitra
a. Ddm bién Két qua phan tich vé mé men va lyc cat dwoc
Két qua phan tich vé mé men va lyc cat dwoc  thé hién & Hinh 22-23.
thé hién & Hinh 18-19. V&i dd léch tam cla lan so véi dam bién: lan

Vé&i dd léch tam cla lan so v&i dam bién: lan 1: e = 1,4m, lan 2; e = - 1,6m, tir két qua ta tinh
1:e=-0,8m,1an 2; e = - 3,8m, tr két qua ta tinh  dwoc HSPBTT theo Bang 17, Bang 18 va vé duwoc
dwoc HSPBTT theo Bang 15, Bang 16 va vé dwoc  biéu dd Hinh 24, Hinh 25.
biéu d& Hinh 20, Hinh 21.
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Hinh 19. Biéu d6 lwc cat V do HL-93 TRK
Bang 15. Hé s6 phan bd hoat tai cho md men

Mj.Z\t Mémen Mémen tinh Hé sb phan bb hoat tai Chanh lach %
cat 1 lan xép tai (kN.m) theo Midas (kN.m) Tinh theo Midas Tinh theo cong thirc )
L/2 3631.909 2296.331 0.632 0.658 -3.95
3L/8 3451.382 2694.118 0.781 0.658 18.69
2L/8 2752.527 1810.632 0.658 0.658 0
L/8 1691.469 1524.429 0.901 0.662 36.1
Bang 16. Hé s6 phan bb hoat tai cho lwc cat
Mt ot Luic cat Lwc cat tinh Hé sb phan bé hoat tai Chénh
) 1 lan xép tai (kN) theo Midas (kN) Tinh theo Midas Tinh theo cong thrc  1éch %
L/2 241.905925 144.716 0.598 0.636 -5.97
3L/8 312.909675 330.116 1.055 0.636 65.88
2L/8 383.913425 240.621 0.627 0.636 -1.42
L/8 4549172 413.006 0.908 0.636 42.77
Géi 525.92 731.491 1.391 0.636 118.71

Quan hé gu-Li(dam bién, >= 2 1an) Quan hé gy-L; (dam bién, >= 2 lan)

17 1.5
0.8 - \/\
1
= 0.6 - 5
D04 - 0.5
0.2 -
0 ' ' ' ' ’ (I] 5 1|0 1|5 zlo
0 5 10 15 20
L, Li
Hinh 20. Biéu db quan hé gu va L Hinh 21. Biéu db quan hé gy va L
RN e i B e S o i
T e e T
__———_____ _\_\_»-.-__:—_____ L __———'__'____ H"b——'—"——_d—
e e~ __,__———______ ___:'l"‘-—.:______ _N_,_,_.———'—'_'_'d__'___
—-q:_—_}"__ — -_:_'___,__——'—'__}:-;_'___,_,——'—'—’_'_—_P

Hinh 22. Biéu d6 mémen M do HL-93TRK
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Hinh 23. Biéu d6 lwc cat V do HL-93 TRK
Bang 17. Hé s6 phan b hoat tai cho md men
Moémen Momen tinh Hé sb phan bd hoat tai R i
Mat cat 1 1an xép tai (kN.m)  theo Midas (kN.m) Che”; Iech
Tinh theo Midas Tinh theo céng thirc ’
L/2 3631.909 2051.287 0.565 0.645 -12.4
3L/8 3451.382 2414.641 0.7 0.645 8.53
2L/8 2752.527 1612.138 0.586 0.645 -9.15
L/8 1691.469 1463.016 0.865 0.649 33.28
Bang 18. Hé s6 phan bd hoat tai cho lwc cat
Mat it Luic cat Lwc cat Hé sb phan bb hoat tai Chénh léch
; 11an xép tai (kN)  theo Midas (kN) _Tinh theo Midas _ Tinh theo cng thirc %
L/2 241.90592 142.144 0.588 0.649 94
3L/8 312.90967 329.974 1.055 0.649 62.56
2L/8 383.91342 200.678 0.546 0.649 -15.87
L/8 454 9172 401.559 0.883 0.649 36.06
Gbi 525.92 725.82 1.38 0.649 112.63
Quan he gw.L (dam gitra, >= 2lan) Quan hé g,-L; (dam gitra, >= 2 lan)
0.; 15
< 06 - \/\ J 1
® 04 - o 05
02 -
5 | | | | 0 - : : : .
o . o . o 0 5 10 15 20

L
Hinh 24. Biéu db quan hé gm va L

2.2.2. Trwong hop dam chiv T
2.2.2.1. M6 hinh két cau

M6 hinh khéng gian tinh toan cau dam T
bang Midas Civil dwoc thé hién qua cac Hinh 26-
28.
2.2.2.2. Két qua

a. Dam bién

Két qua phan tich v& mé men va lwc cat dwoc
thé hién & Hinh 29-30.

Vé&i dd léch tam cla lan so v&i dam bién: lan

Li

Hinh 25. Biéu db quan hé gv va L,
1: e =-0,8m, lan 2; e = - 3,8m, tir két qua ta tinh
dwoc HSPBTT theo Bang 19, Bang 20 va vé duoc
biéu d6 Hinh 31, Hinh 32.

b. Dam gitra

Két qua phan tich vé mé men va lwc cét dwoc
thé hién & Hinh 33-34.

Vé&i do léch tam cla lan so véi dam bién: lan
1:e=1,4m, 1an 2; e = - 1,6m, tir két qua phan tich
ta tinh dwgc HSPBTT theo Bang 21, Bang 22 va
vé dwoc biéu d6 Hinh 35, Hinh 36.
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Hinh 26. M6 hinh két cAu cAu ddm | nhip gian don theo khéng gian bang phan mém Midas

_.- J. i a5 i a4 *
_‘ 4 5 B ) f
_. 1 1 1 15 16 1 1 149 *
. [ T ® ] ‘
Hinh 27. So db tinh va sé hiéu phan tt
L

.aui‘- ml  lan2gaml - lanZgnml - lan2gam | - lanZgnm| -l lan2gam| - lan2gam | - lan2gam| - lanlgaml  lgpfaml

'anw_ml lan | gam| - lan | gaml -l lart | am - lan [ gJam | -l lar| gam - Tan|gam | - lanl gam - lan|dam|  lgpigaml

L

Hinh 28. M6 hinh lan xe

Hinh 29. Biéu d& mémen M do HL-93TRK
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________-——-"_'______E"_‘”.'H_-_ﬁ
e e P e R T
Hinh 30. Biéu dd luc cét V do HL-93 TRK
Bang 19. Hé s6 phan bd hoat tai cho md men
Mémen Mémen tinh Hé sb phan b hoat tai Chénh
Mat cdt 1 1an xép tai (kN.m) theo Midas (kN.m) léch
Tinh theo Midas Tinh theo céng thirc %
L/2 3631.909 2142.728 0.59 0.645 -8.53
3L/8 3451.382 2547.475 0.738 0.644 14.6
2L/8 2752.527 1639.091 0.595 0.644 -7.61
L/8 1691.469 1458.069 0.862 0.644 33.85
Bang 20. Hé s6 phan bd hoat tai cho lwc cat
Lwc cat Lwc cat Hé sb phan bb hoat tai Chénh
Mat cat 1 lan xép tai (kN)  theo Midas (kN) léch
Tinh theo Midas Tinh theo cdng thirc %

L/2 241.905925 126.41 0.523 0.636 -17.77
3L/8 312.909675 315.338 1.008 0.636 58.49
2L/8 383.913425 218.464 0.569 0.636 -10.53

L/8 4549172 399.338 0.878 0.636 38.05
Géi 525.92 727.923 1.384 0.636 117.61

Quan hé gy, - L;(dam bién, >= 2 lan) .
Quan hé gy -L; (dam bién, >= 2 lan)

1 -
0.8 - \/_\ 1.5
< 06 - !
® 04 - I
0.2 - o | | | |
0 T T T 1 0 5 10 15 20
0 5 10 15 20 L
1
L
Hinh 31. Biéu dd quan hé gu va L, Hinh 32. Biéu dé quan hé gvva L,
I e N T s
_———— _ __:"—"'»-::"'_'__'_ _'______———'
— I —::“ JElsE=CC o | |-
SR T S T
T T e T e T
- T | __f—b*:_:;;f_{f—‘ -
T e

Hinh 33. Biéu d6 mémen M do HL-93TRK
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Nguyen

Hinh 34. Biéu dd Iwc cat V do HL-93 TRK
Bang 21. Hé s6 phan b hoat tai cho md men

Mémen Mémen tinh Hé sb phan b hoat tai Chénh
Mat cdt 1 1an xép tai (kN.m) theo Midas (kN.m) léch

Tinh theo Midas Tinh theo céng thirc %
L/2 3631.909 1959.37 0.539 0.632 -14.72
3L/8 3451.382 2349.681 0.681 0.631 7.92
2L/8 2752.527 1536.43 0.558 0.631 -11.57
L/8 1691.469 1429.792 0.845 0.631 33.91

Bang 22. Hé s6 phan bb hoat tai cho lwc cat
Lwc cat Lwc cat Hé sb phan bb hoat tai Chénh
Mat cat 1 lan xép tai (kN)  theo Midas (kN) léch
Tinh theo Midas Tinh theo cdng thirc %

L/2 241.905925 134 0.554 0.649 -14.64
3L/8 312.909675 323.123 1.033 0.649 59.17
2L/8 383.913425 199.055 0.518 0.649 -20.18

L/8 4549172 392.189 0.862 0.649 32.82
Géi 525.92 720.673 1.37 0.649 111.09

Quan hé gy, -L; (dam giira, >= 2 lan)

1 -

0.8 -
< 06 - \/\

@ 04 -
0.2 -

0 . . . .

0 5 10 15 20

Li

Hinh 35. Biéu db quan hé gu va L

Qua céc két qua hai trudng hop xét & trén ta
thay:

Quan hé gilra gu va L, gitba gv va Li la dwdng
gay khuc tai cac vj tri cach gbi L/4 va 3L/8.

HSPBHT cho mé men va cho lwc cét (gu, gv)
déu 1&n khi cac dic trweng hinh hoc clia mat cat
dam I&n (md men quan tinh |, dién tich mat cat A)
va nguoc lai.

HSPBHT cho m6 men gw tai cac vi tri L/8,

Quan hé gy -L;(dam giira, >= 2 lan)
1.5

9y

0.5

0 T T T T 1
0 5 10 15 20

Li

Hinh 36. Biéu db quan hé gvva L,
3L/8 cb gia tri Ion, cac vi tri nay & gitra cac dam
ngang. Con tai vi tri L/4, L/2 cé gia tri nhé hon, cac
mat ct nay déu & vi tri ddm ngang.

HSPBHT cho luc cét gy tai cac vi tri L/8, 3L/8
c6 cac gia tri Ién, cac vi tri nay & gitra cac dam
ngang. Con tai vi tri L/4, L/2 c6 gia tri nhd hon, cac
mat c&t nay déu & vi tri ddm ngang.

HSPBHT cho lwc cat gy tai gbi rat lon.

HSPBHT cho mé men gw va HSPBHT cho
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lwc cat gv ctia dam | déu Ién hon ctia dam T mot
chuat. Biéu nay mot phan do cac déc trwng hinh hoc
cla cac dam |a khac nhau. Hon niva dbi véi dam T
thi canh trén cGia dam ciing chinh 1a ban mét cau
c6 cuwong db chiu nén quy dinh fc va mdé dun dan
hdi I&n hon ctia ban mat cau dam |, do d6 sy truyén
lwc gitba cac dam T tét hon dam |.

2.3. So sanh va phan tich

T cac két qud chénh léch gitra tinh
HSPBHT theo Midas va tinh theo TCVN 11823-4:
2017 & cac bang trén ta thay:

HSPBHT cho md men gw tinh theo Midas tai
céac vj tri cach gbi L/4 va L/2 co gia tri nhé hon gia
tri tinh theo céng thirc (TCVN11823-2017), chénh
Iéch trong khoang (-14,72+0)%. Nhwng tai cac vij tri
L/8, 3L/8 lai cé gia tri I&n hon gia tri tinh theo cdng
thire, chénh Iéch trong khoang (7,92+36,1)%.

HSPBHT cho lwc cat gv tinh theo Midas tai
cac vi tri cach gbi L/4 va L/2 co gia tri nhd hon gia
tri tinh theo coéng thirc, chénh léch trong khoang (-
20,18+ -1,62)%. Nhwng tai cac vi tri L/8, 3L/8 lai co
gia tri I&n hon va dac biét tai vi tri gbi co gia tri Ion
hon nhiéu gia tri tinh theo céng thirc, chénh léch
trong khoang (32,82+118,71)%.

HSPBHT cho mé men gu & mét cat gitra dam
(L/2) tinh theo cbéng thirc Ion hon khi tinh theo
phwong phap PTHH bang phan mém Midas. Nén
khi ap dung céng thirc dé tinh toan thiét ké dam |,
T BTCT la hop ly, an toan. Nhwng & cac mat cat
khac nhw L/8 va 3L/8 co gia tri nhé hon nén can
chu y khi bd tri cbt thép chiu lwc va tinh duyét.

HSPBHT cho lwc cat gv & mat cat gbi, L/8 va
3L/8 tinh theo cong thirc nhé hon khi tinh theo
phuong phap PTHH bang phan mém Midas. Nén
khi &p dung céng thirc dé tinh toan thiét ké dam |,
T BTCT can phai chu y trong thiét ké va tinh duyét
tai cac mat cat nay. Nhat la thuc té cho thay mot sb
céac cau cii c6 hién twong vét nirt xién tai khu vuc
gdi, gan géi.

Tai cac mét cat L/8, 3L/8 la cac mat cat & khu
vuc gitra cac dam ngang do c6 dd cirng ngang cau
nhé nén kha nang truyén lyc gitra cac dam kém
hon. Vi vay, tai cac vi tri nay HSPBHT cho md men

Nguyen

va lyc cat déu Ion. O cac bidu db quan hé gu- L,
gv - Li c6 diém nho cao.

Tai cac mét cat L/4, L/2 |a cac mat cat tai vi
tri ddm ngang do c6 dd clrng ngang cau Ién nén
kha nang truyén lwc gitra cac dam tét hon. Vi vay,
tai cac vi tri nay HSPBHT cho md men va lyc cat
déu nhd. O cac biéu dd quan hé gu- Li, gv — Li cd
diém gay khuc.

Tai mét cat gdi co HSPBHT gy Ién mac du cé
dam ngang nhwng d6 la vi tri dau két ciu nhip, cé
cac dac trweng hinh hoc I&n (m6é men quan tinh I,
dién tich A), bén dwdi lai dwoc d& truc tiép bdi két
ciu mb tru.

Két cdu nhip dam T phan bé hoat tai tt hon
so v&i dam .

3. Két luan va kién nghi

Qua céc két qua, so sanh va phan tich & trén
tac gid cé mot sb két luan va kién nghj sau:

Tinh HSPBHT theo céng thirc (TCVN 11823-
2017) c6 xét dén tham sb do clrng doc kg va bé day
ban mé&t cAu nhwng chwa xét dén &nh hwéng cla
dam ngang dén HSPBHT nhu tinh theo Midas &
trén. Do vay tai cac vj tri ddm ngang c6 sw chénh
léch dang ké.

Gia tri HSPBHT cho md men & cac vi tri khac
nhau la khac nhau. Khi thiét ké tinh HSPBHT cho
mo6 men gw & mét cét L/2, L/4 theo cong thirc trong
TCVN11827-2017 1a hop ly, an toan. Nhwng khi
tinh toan cho cac mat cat & gitra cac ddm ngang
(vi tri c6 d6 clrng ngang nhd) nhw tai L/8, 3L/8 can
dac biét chu y.

Gia trif HSPBHT cho lwc cat & cac vj tri khac
nhau la khac nhau. Do c6 sy chénh |éch I&n gilra
hai cach tinh trén nén khi thiét ké tinh HSPBHT cho
lwc cét gv theo cong thire trong TCVYN11823-2017
& mat cat gbi, khu v gitra cac dam ngang nhu tai
L/8 va 3L/8 can d&c biét chu y.

DAam ngang c6 tac dung phan b hoat tai cho
cac dam doc chi déu hon, lam gidm mé men cho
dam doc chi. Tai cac mét cat gitra nhip hay mét
cat c6 moé men Ién mudn gidm moé men nén bb tri
dam ngang.

Ngoai tac dung ctia ddm ngang, dé phan bb
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hoat tai gitra cac dam cha tét hon co thé dung két

cAu nhip ddm T hodc tang cwdng d6 chiu nén quy

dinh ctia ban mét cau.

Can phai c6 thém cac nghién ctu sau hon,
nhiéu hon, cac nghién ctu vé anh hwéng clia cac
lién két nhw ddm ngang, ban mét cau ciing nhw d6
véng ctia dam chi nham lam rd sw chénh léch trén
dé dam bao thiét ké an toan, hop ly hon.

Khi tinh toan thiét ké dam chd can tinh theo
cac phwong phap khac nhau dé kiém tra.
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