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Hwéng dan Thiét ké Cau Dam Hop DUL
(AASHTO LRFD 12) U'ng dung trong chweng trinh midas/Civil

Dam hép DUL can duoc thiét ké dé dap tng theo cac trang thai gi¢i han sau day.
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Chuwong 1. Hwdng dan Thiét ké Cau Dam Hop DUL: AASHTO-LRFD 6t (2012)

Trang thai gi¢i han cwong do

1. Strc khang uén

Sirc khang uén tinh toan phai thda man diéu kién sau, My, <OM,,
Trong dé,, Mu : M6 men tinh toan tai mat cdr dudi t6 hop tdi trong cuong do
®Mh : Sirc khang uén tinh toan

1.1. Hé sé sirc khang
AASHTO LRFD12

Hé s6 strc khang © dugrc 13y theo so d6 sau. (5.5.4.2.1)
12
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[Fig.1. 1] Hé s6 strc khang

¢=0.75 khi £<0.002
¢ =0.583+ 0.25% khi 0.002 < ¢, < 0.005
(1.1)
$=1.0 khi &2 0.005
Trong do,

d: : Khodng céch tir th nén Ién nhdt dén trong tam cua phan tir thép c6 size cang Ién nhat
¢ : Khoang céch tir thé nén lon nhdt téi truc trung hoa
& : Bién dang kéo

Trong midas/Civil, &; dwgc s dung nhu bién dang cla cét thép, dugc nhap vao tai vi tri thé cing
c6 gid tri l&n nhat.
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Viéc khai bdo dit liéu cdt thép sir dung trong viéc tinh t
thoai duwdi day.

» Model>Properties>Section Manager>Reinforcements

0dan strc khang duoc thuc hién tai hép

= =
e Y S S P et [
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St I e e
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Toa d6 c6t thép tai vi
tri mat cat
Nhap thdng s6 c6t thép
Spy Rasrkrcamarns == G o, 1500 T

[Fig.1. 2] Khai béo c6t thép phuong do

Khi cot thép dugc khai bao, b6 tri tai mét cat PSC, cot thé

C

p duwoc dat & vi tri gdn nhat véi thé chiju

nén I&n nhat, va dugc st dung dé tinh todn bién dang. Tém lai, c6t thép & phia dudi hau hét duoc
str dung theo gid tri md men dm (sagging moment). Va c6t thép & phia trén hau hét dugc sir dung

theo gia tri m6 men dwong (hogging moment).

Khai bao dit liéu md hinh cap sir dung trong viéc thiét ké

PSC dugc thyce hién tai hdp thoai sau.

P Load>Temp./Prestress>Section Manager >Tendon Profile

Vi tri cdp dugc dat & vi tri gdn nhat vai thd cang cé gia
tri I&n nhat va dugc sir dung dé tinh toan bién dang.

Add/Modify Tendon Profile ==
Tendon Name : :!! Group: |Al > o
Tendon Property [ Tendon 2|
Assianed Elements : 1to20

Input Type Straight Length of Tendon
20 @ 3D
Begin: [0 in
Curve Type
= Spine " Round End: |0 in
I Typical Tendon 1 =

Transfer_Length

User defined Length ~| Beain: |0 End: |0 in

Profile
eference Axis

C Staight © Curve & Element

¥ 4. 42488

-135.365 +
o

00 =00 1200 aemo

:

1800
5

200 00 1200

xin) | vin) | =zin) |fx| Ryideg] | Reldeq]| ~
1 0.0000 [-39.370 [ | 000 000 _
2| 78.740[ 0.0000 [-49.566 [ | 0.00| 0.00]
3| 157.48 | 0.0000 [-60442 | 000 000|
4| 23622 0.0000 [-69.771|[ | 000 0.0
5| 314.96| 0.0000 77216 | 0.00| 0.00
G| 393.70 | 0.0000 [-82787 [ | 0.00| 0.00
| 7] 47244 0.0000 [-86.497 [ 000 0.0
g| 551.18 0.0000 [-88.351 || 0.00| 0.00
9| 629.92| 0.0000 [-68582 | 000 000] -
PointofSym.: (" First % Last _ Make Symmetric Tendon
Profile Insertion Point: ~ {* End1 (" End-]of Elem. 1
x Axis Direction : ®1->1  J->IofEem. [T
% Axis Rot. Andle : -11.3 5:' [deg | Projection
Offset  y: 104.961  in z: |0 in
ok | conel | aopy |

1.2 Tinh chiéu cao truc trung hoa

[Fig.1.3] M6 hinh toa do cap

Truc trung hoa duoc xac dinh b&i phuong phap tinh 13p nhu thé hién theo so d6 dwdi day.
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. Initial c = H/2
Assume neutral axis depth, ¢ (H=Section Height)

A

Calculate C, (Concrete) (1)
A

Calculate Ts, Cs (Reinforcement) (2)
A

Calculate Ty (Tendon) (3)

4
“°
YES

Get neutral axis depth, ¢

[Fig.1. 4] So db tinh toan chiéu cao truc trung hoa, ¢

(1) Tinh lyc nén cta bé tong, C..
Trong midas/Civil, m& i quan hé gitra (’ng sudt va bién dang cla bé tong du g c xem xét

nhu khéi &ng suadt nén bé tong hinh chi*r nhdttwong duong (gi¢ihanbiéndangnénclha
bé tong, €., = 0.003).

0.85 1.

A,

%)

bs

_bT

5

[Fig.1. 5] Tinh lyc nén cuta bé téng, C.

C,=085f" A (1.2)

Trong do,
f ', : Cuong do nén quy dinh cua bé tong trong thiét ké

Cuong do nén diroc sur dung trong thiét ké PSC duoc dinh nghia tai hop thogi PSC Design Material.
£ =0.85 khi f'.<4.0ksi

=0.85-0.05(f',—4.0)>0.65 khi f'>4.0ksi

A, : Dién tich viing bé téng chiu nén = (c)xbe rong
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» PSC>PSC Design Data> PSC Design Material...

Medify Concrete Materials IEI
Material List
1D MName fc|fck|R Main-bar Sub-bar

Grade C5000 5 Grade 60 Grade 60

Concrete Material Selection

Code : |ASTM{RC) = Grade: |GradeC5000
Spedified Compressive Strength (fclfck) N kips/in2

Rebar Selection

Code : |ASTM(RC) hd
Grade of Main Rebar : Grade 60 > Fy : |80 kipsin?
Grade of Sub-Rebar : |Grade &0 j Fys : |80 kipsfin?

Modify | Close

[Fig.1.6a] Hop thoai PSC Design Material

Thong sé bé tong

Thong sé cot thép

Khai bdo cip bé tdng va cdt thép s& dugc sir dung trong thiét ké PSC. Cé thé kiém tra cwdng
dé cho cac cap vat liéu tuy chon theo tiéu chuin vat liéu d3 dwoc khai bdo. Khi lwa chon

A

“None” tai 6 “Code”, cwong d6 clia bé tdng va cot thép co thé dwgc nhap tryc tiép.

Modify Composite Concrete Materials

=]

. AASHTO LRFD12

(5.7.2.2)

Material List
D Narne Conc.(Gir... Main-bar,., Sub-bar(,. Conc.(S1
1 ot c4n SD400 50300 ovi)
2 ce? cz ovir)
< m v
Girder

Concrete Material Selection

Code : Grads : [C40 -
Specified Compressive Strength (fclfok) HRFnI] MNAmme
[7] Light Weight Concrete Factor (Lambda) : ||

Rebar Selection

Coro -

Grade of Main Rebar : | SD400 ~| Fy @ (400 N/mme2
Grade of Sub-Rebar : Fys: 30 N/mms

Slab
Concrete Material Selection

Code : [KSCE-LSDIEL +] Grade : [C27 -
Specified Compressive Strength (fc]fok) P Nmm?
[l Light Weight Concrete Factor (Lambda) : ||

Rebar Selection

Grade of Main Rebar : Fy @ [400 N/mms
Grade of Sub-Rebar ! Fys : [300 N/mm?

[Fig.1.6b] PSC Design Material (Composite)

Dai vdi cac dang mat cat PSC lién hop, clra s& hdp thoai khai bao vat liéu thiét k& cho phép
ngudi s dung dinh nghia tinh chat vat liéu cda ban mat dam (slab). Cac dic tinh vat liéu bé
tdng va c6t thép nhap cho ban mat dam duoc st dung cho cac tinh todn nhu tinh todn chiéu
cao truc trung hoa.

(2) Tinh todn lyc cla c6t thép, Ts, Cs.
Strc khang kéo do cét thép doc (Ts) va stec khdng nén clia bé tdng (Cs) dwoc tinh todn theo cac
cong thirc dudi day.

T5=A§fs'

Trong do,

Cszﬂlfsl
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As, As’ : dién tich mdt cdt ngang clia cét thép chju kéo va nén
Dugc nhdp vao theo hdp thogi Section Manager>Reinforcements nhw Figl. 2.
fs, fs’: trng sudt kéo va nén cua cét thép

P& tinh todn ng suat kéo cua cdt thép, midas/Civil tinh toan bién dang twong (rng theo céc
diéu kién bién dang twong thich. Va sau dé cac &rng suat kéo lién quan dugc tinh todn bai cac
mai quan hé rng suat — bién dang. Cong thirc dwoc biéu thi nhu sau.

= Bién dang

(1.4)

Trong do,

& : bién dang cua c6t thép chju kéo

& : bién dang cua cét théo chju nén

€cu : bi€n dang nén cuc han trong bé téng. (€., = 0.003)

¢ : chiéu cao truc trung hoa

d: : Khodng cdch tir thé nén cia bé téng dén thd kéo Idn nhét cla cét thép
d. : Khodng cdch tir thd nén cda bé téng tdi thé nén Idn nhét cua cét thép

= Ung suat
Néu trng suat kéo clia cdt thép dat dén gidi han rng suit chay cla nd, rng suit kéo s& duoc
ap dung nhu &ng sudt chay. Néu khéng, (rng suat kéo s& duwoc tinh todn nhu: “e; x ES”.

' :{esEs (fsﬁfy)’ f I:{SS'ES (f,'< 1) (L.5)
S S 1
f, (f,> 1) f, (f;'> 1)
Trong dé,

Es : Mé dun dan héi clia c6t thép

F, : Ung sudt kéo chdy cda cét thép

(3)Tinh lyc cha cap, Tps.
Stre khéng kéo clia thép dy ng luc, Tps, durgre tinh toan theo cong thirc sau day.

T =2Apfps (1.6)

Trong do,
A, : dién tich mdt cdt ngang cda cdp
fps : tPng sudt cda cdp
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p PSC> Design Parameter> Parameters...

PSC Design Parameters

Desian Code : AASHTO-LRFD12 hd
Input Paramaters
Tendon Type

¥ Low Relaxation Tendons
(" Stress Relieved Tendons

¢ Prestressing Bars

Exposure Factor for Crack Width
& Class1(1.0)
€ Class I (0.75)
Cuser 1
Cutput Paramaters
At Construction Stage/Service Loads
¥ Stress by Canstruction Stage
¥ Stress by Service Load Combinations
[V Stress in Prestressing Tendons
¥ Principal Stress by Canstruction Stage

[¥ Principal Stress by Service Load Combinations
Max Shear)

I¥ Principal Stress by Service Load Combinations
(Max Torsion)

[¥ Crack Check

Corrosive Condition

{* Severe " Moderate/Mid

Flexural Strength

@ Code (" Strain Compatibility
Construction Type
& Segmental " Non-Segmental

At Factored Loads
[¥ Flexural Strength Check
[¥ Shear Strength Check

[¥ Combined Shear and Torsion Check

Unselect All
=

[Fig.1. 7] HOp thoai thdng s6 thiét k& PSC - Flexural Strength

suat — bién dang.

P Load>Temp./Prestress>Section Manager>Tendon Property

Add/Modify Tendon Property ===
Tendon Type
Tendon Name
Da ng ca o] sird ung Tendon Type Internal(Post Tension) - I
Material ’27 |2: Tendon ﬂ J

Téng dién tich cap

| Total Tendon Area

4.08472316944634  in2 J

st dung Duct Diameter [4.05511811023822
v Relaxation Coeffident ,CEEFIP—'| 5 %
fpu Ultimate Strength W kips/fin
foy vield Strength [206  wpsin
Curvature Friction Factor o3
Wobble Friction Factor [o.00016764 i
External Cable Moment Magrifier T psine
Anchorage Slip[Draw in) Bond Type
Begin  : m & { Bonded
End  : [0.236220472440% in " Unbonded

* Dang cap DUL
Internal(Pre-Tension)
Internal(Post-Tension)
External

=]

cancel |

Apply

[Fig.1. 8] HOp thoai khai bao thudc tinh cap

: Dy rng lyc trong, cang trudc
: Dv rng lyc trong, cang sau
: Dy rng lyc ngoai

* Dang dinh bam (Bonded Type)
Bonded: thudc tinh mét cat cdp DUL bao gém dién tich 6ng sau khi phun vira.

Khi dang cap DUL khai bdo duorc lya chon [a DUL trong cang trudce thi dang lién két s& chi duoc

lwa chon la dang cép dinh bam.

Unbonded: thudc tinh mat cit cap DUL ngoai trir dién tich &ng.

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam

Ung suat kéo clia thép du (rng luc fosc6 thé duwgc tinh todn bang tiéu chuan hoic theo bién dang
twong thich nhw quy dinh trong hdp thoai “Théng s6 thiét k& PSC”. Khi tinh ning tiéu chuan
(code) dwgc chon trong hop thoai tly chon “Flexural Strength” nhu hinh trén, (rng suat kéo fys
duoc tinh toan theo céng thirc cta tiéu chudn AASHTO-LRFD cho cdp dinh bam (bonded) va
khéng dinh bam (unbonded). Trong truérng hop bién dang twong thich dwgc st dung, (rng suéat
kéo f,s dugc tinh toan theo méi quan hé &ng

Dang dinh bam
(Bonded Type)



Khi dang cdp khai bdo duoc lua chon |a DUL ngoai thi dang lién két s& chi dugc Iwa chon I3
dang cap khéng dinh bam.

[Tablel. 1] Bang téng hop phan loai dang cap va dang dinh bam

Dang cap Dang dinh bam
DUL tong (cang trwdrc) Dinh bam
Dinh bam

DUL trong (cang sau) i At s

DUL ngoai Khong dinh bam

= Tong dién tich cdp DUL

Nhap gid tri dién tich cdp DUL (A,). Chon biéu twgng = dé lwa chon s6 lugng tao cap va
dudng kinh d& chuong trinh ty dong tinh todn dién tich cap DUL.

* fou, foy
Nhap gid tri cwong do cuc han fou va cwdng dé kéo chay f,, clia thép DUL.

U ng sudt kéo cla thép DUL f,,s s& dw g c tinh todn theo quy dinh tai bang du i day.

[Tablel. 2] Tinh todn &ng suat kéo cla thép DUL

Lua chon cudng d6 ubn Dang dinh bam Ung suét kéo
8u chus Dinh bam fos cho dang dinh bam
Tieu chuan Khong dinh bdm f,5 cho dang khong dinh bam
Dinh bam Bién dang kha thi

Bién dang kh thi Khéng dinh bam* fos cho dang khong dinh bam

* Khi tiy chon cuong dé ubn duwoc khai bdo theo bién dang khd thi va dang dinh badm la khéng
dinh bém, (ng suét kéo sé dwgc tinh todn theo céng thire tiéu chudn cia cdp DUL khéng dinh bém
thay vi tinh todn theo phuong phdp bién dang kha thi. 6 la bdi vi phwong phdp bién dang kha thi
la pht hgp cho dang dinh bdm la dinh bdm hoan toan.

Ung sudt kéo clia thép DUL f,sdwoc tinh todn nhu sau.

= Cong thirc tiéu chuan cho dang cap dinh bam AASHTO LRED12

(5.7.3.1.1)
(Eq. 5.7.3.1.1-1)
C
fos=fou|l-k— (1.7)
dp
f AASHTO LRFD12
k= 2{1.04—W] (1.8) (5.7.3.11)
pu (Eq. 5.7.3.1.1-2)
Trong do,

foy: clrng dé kéo chay cua thép DUL

fou: curong dé kéo quy dinh cua thép DUL

dp: khodng cdch tir thé chju nén Ion nhét tdi trong tdm cda cdp DUL
c¢: khodng cdch giira truc trung hoa va mdt nén

= Cong thirc tiéu chuan cho dang cap khong dinh bam

AASHTO LRFD12
(5.7.3.1.2)

(Eq. 5.7.3.1.2-1)

e

dp—c 0
fo="f,+900 I <f, (1.9)
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2
© 24N,

Trong dé,

I; : chiéu dai cdp gitra hai u neo

N; : s6 bén dinh dang dudng cdp tdng cuong dugc bdt chéo bdng cdp gidka u neo vdi nhau hodc cdc diém

(1.10)

dinh bém riéng ré. Gid tri nay luén dwoc dp dung bang “0” trong midas/Civil.

= Gia trj f,s qua bién dang kha thi

Khi strc khang uén dwoc tinh todn theo phuong phap bién dang kha thi, (rng suat kéo cla cap

DUL duoc tinh todn theo méi quan hé &ng suat — bién dang.

Es=28,500 ksi
270 !

I
!

230 +

210 +

190 +

Stress fpg ksi

170 +

150 f t t

I

270 ksi

i

250 ksi

3

i

0 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040

Strain €,

Prestressing Strand Stress—Strain Model

1

® For fps £250-ksistrands:
Jp: =28.500¢,, whene . <0.0076

0.25 -
Sps = 250 whene,; > 0.0076

€

® For fps > 250-ksistrands:

fps =28.500¢ ,, when £, <0.0086

= 0.04
Jpe =270———————when g, >0.0086
g €, —0.007 3
ps
where:
& = strain in prestressing steel

[Fig.1. 9] M& hinh (rng suat — bién dang cla cap DUL

(4) Xac dinh vi tri truc trung hoa

Dé xac dinh truc trung hoa, phan tich Idp sé duoc thuc hién cho dén khi cuong dd nén
(C=Cc+Cs) bang cudng do kéo (T=Ts+Tps).

Piéu kién hoi tu dugc dp dung nhu trong phuong trinh sau.

e Diéu kién hoi tu:

‘%—1.0 <0.001(Tolerancg

1.3 Tinh sirc khdng mdé men uén M,

Khi truc trung hoa duoc xac dinh, strc khang udn dwoc tinh todn bang cach nhan khoang

cach tu truc trung hoa.

I\/In = Ccac +Csas I+Tsas +Z(Tpsapi)

Trong do,

(1.11)

(1.12)

ae, 0s, s, api : khodng cdch tir chiéu cao truc trung hoa, ¢ tdi bé téng, cét thép, cdp.

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam

AASHTO LRFD12
(5.7.3.1.2)
(Eq. 5.7.3.1.2-2)
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[Fig.1. 10] Forces and distances from neutral axis depth for Mn

Khi mot cadp DUL dang cé trng suat kéo ndm & phan trén tir truc trung hoa ctia mé men duong,

strc khdng uén s& c6 dau (-) va lam gidm t6ng strc khang md men uén.
Mn = Ccac +Csas '-|_Tsas +Z(Tpsapi —Tpsapi ) (1.13)
1.4 Sirc khang udn tinh toan

M, =¢M_ (1.14)

Trong do,
M, : stk khdng danh dinh
@ : hé s6 sirc khdng

1.5 Cot thép tdi thi€u

Strc khang mo men udn vdi viéc xem xét khai bdo c6t thép hodc cdp DUL can phai thda man
céc diéu kién sau day.

M, >max(1.33M,,M,,) (1.15)

* M6 men nit ( M)
V&i mit cat lién hop, cong thire 1.16 dugc si dung dé tinh todn md men nit (Mc,).

S
Mcr =73 (71f.—+7/2 pre)SC_Mdnc S_C_l (1.16)

nc

Mg, = total unfactored dead load moment acting on
the monolithic or noncomposite section (kip-
in.)

S. = section modulus for the extreme fiber of the
composite section where tensile stress 1s caused
by externally applied loads (in%)

Swe = sectton modulus for the extreme fiber of the
monolithic or noncomposite section where
tensile stress is caused by externallvy applied
loads (in.)

Gia tri Mgnc dugc 18y tir My, gay ra bai tai trong ban than cia mit cdt dam trong phan tich
giai doan thi cong.

Gid trj Snc dwoc thu tlr mé dun mét cat cla phan mat cat trudc lién hop theo (rng suat kéo
Gia tri Sc duoc 1ay tr md dun mét cit cla phan mat ct sau lién hop theo trng suat kéo.

AASHTO LRFD12
(5.7.3.2.1)
(Eq.5.7.3.2.1-1)

AASHTO LRFD12
(5.7.3.3.2)

AASHTO LRFD12
(5.7.3.3.2)
(Eq.5.7.3.3.2-1)

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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Trong midas/Civil, mé men nirt duoc tinh theo cong thirc sau day.
(V&i dang mat cat lién hop, st dung cong thire 1.16; véi dang mét cit khong lién hop, st
dung cong thurc 1.17).

Mo =75 (4, + 72 fe)S. | (1.17)

Trong do,

Vi: hésé bién déi nit do uén
1.2 cho két cdu thi céng phdn doan dtc sGn
1.6 cho tét cd cdc két cdu bé téng khdc

V2: hé sé bién déi irng sudt trudc
1.1 cho cdp DUL dang dinh bém
1.0 cho cdp DUL dang khéng dinh bam

Néu cé cdp DULdang dinh bdm va khéng dinh bdm duoc gdn cho 1 mét cdt, gid tri V> sé dwoc dp
dung béng 1.0 vi la gid tri bat loi hon.

Vs: tylé gitta cwong dé kéo chdy téi thiéu tinh todn va cudng dé kéo cuc han cda cét thép
0.67 cho A615 ,cét thép Grade 60
0.75 cho A706, cét théo Grade 60
1.00 cho két cdu bé téng DUL

Trong midas/Civil, V3 s dwoc dp dung béng 1.0.
fr : mé6 dun v& cda bé téng quy dinh tai Diéu 5.4.2.6

Trong midas/Civil, fr s& lun duoc dp dung béng0-37y ' .

Sc : mé dun mdt cdt cho thd Ién nhét cia mdt cdt lién hop noi tdi trong ngodi gdy ra tng sudt kéo (in3)
Trong midas/Civil, stz dung mé dun mét cdt do kéo.

fepe : tPng sudt nén trong bé téng chi do lyc ting suét trude hitu hiéu (sau khi bu cho tat cé cdc dang mét
mat tng sudt tridc) tai the I6n nhdt ciia mdt cdt noi téi trong ngodi géy ra ting sudt kéo (ksi).

Gia tri f... thu dwoc trong trang thai dan hdi (mét cit khéng nirt) va dp dung cong thirc sau
day trong chuong trinh midas/Civil.

fope = Z::S . + ZAgS fees (1.18)

Trong do,

fe : lwe tng sudt trude hivu hiéu cda cdp DUL
ep : khodng cdch tir truc trung hoa dén trong tdm cdp DUL
Aps :dién tich cap DUL

Ag : téng dién tich mdt cdt ngang

S

:mb dun mdt cdt khi nén

Trong midas/Civil, hinh thirc thi cong clia mat cat PSC dugc xac dinh trong hop thoai théng s6
thiét ké PSC nhu hinh duéi day.

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam
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p PSC> Design Parameter> Parameters...

PSC Design Parameters

Desian Code : AASHTO-LRFD12 hd
Input Paramaters
Tendon Type

¥ Low Relaxation Tendons
(" Stress Relieved Tendons

¢ Prestressing Bars

Exposure Factor for Crack Width
& Class1(1.0)

€ Class 11 (0.75)

i User 1

Output Paramaters

At Construction Stage/Service Loads
[ Stress by Construction Stage
[ Stress by Service Load Combinations

[ Stress in Prestressing Tendons

Corrosive Condition

{* Severe " Moderate/Mid

Flexural Strength

@ Code (" Strain Compatibility
Construction Type
& Segmental " Non-Segmental

At Factored Loads
[¥ Flexural Strength Check
[¥ Shear Strength Check

[¥ Combined Shear and Torsion Check

[ Principal Stress by Canstruction Stage
[¥ Principal Stress by Service Load Combinations
Max Shear)

¥ Principal Stress by Service Load Combinations
(Max Torsion)

[¥ Crack Check

Unselect All
=

[Fig.1. 11] H6p thoai théng s& thiét ké PSC - Construction Type

Hinh thirc thi cong: phan doan (Segmental), khong phan doan (Non-Segmental)

Viéc lya chon hinh thirc thi cong s& anh hudng téi tinh todn mdé men nit, stc khang cat va
x0an, va &ng suat kéo tdi han clia bé tong.

1.6 Kiém tra strc khdng mo men uén

Trong midas/Civil, m& men tinh todn thu duwoc tir viéc t6 hop tai trong quy dinh tai hdp thoai
t6 hop tai trong (Load Combinations). Trong tiéu chudn AASHTO LRFD, t6 hop tai trong duoc
thiét 1ap theo quy dinh tai Fig. 1.12.

Table 3.4.1-1—Load Combinations and Load Factors

gé Use One of These at a Time AASHTO LRFD12
DW (3.4.1)
EH
EV LL
ES IM
EL CE
Load PS BR
Combination CR PL
Limit State SH LS WA WS | WL FR TU IG | SE EQ BL ic CcT cV
Strength T ¥ | 175100 | — | — [ 100 [ 050120 |y | ¥e | — | — | — | — | —
(unless noted)
Strength IT v, | 135 [100 | — | — [100 050120 | ype | v | — | — | — | — [ —
Strength IIT Y — 10014 — 1000500120y | yee | — | — | — | —
0
Strength IV Yo — 1.00 — — 1.00 | 0.50/1.20 | — — — — — —
Strength V Y | 135 | 100 | 04 [ 10 | 100 [ 050120 |y | Yee | — | — | — | — | —
0

[Fig.1. 12] T6 hop tai trong va hé s& tai trong cho trang thai gidi han cudong do

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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P Results>Load combinations>Concrete Design tab

Load Combinations o [ =
General | Steel Design  Concrete Design | SRC Design |
Load Combination List Load Cases and Factors
No Name Active Type Description [ LoadCase Factor |~
4 16 | cLCB16 | Strength/Stress | Add  JS3{ELT G| R AN ) VY] 4 -1.4000
17| cLCBA1T7 | Strength/Stress | Add | Strength-IV:0.50T[1]+1.25( Uniform temp ( 0.5000
18| cLCB18 | Strength/Stress | Add | Strength-IV:0.50T[2]+1.25( SM(S) 1.0000
Active: 19| cLCB19 | Strength/Stress | Add | Strength-IV-0_50T[1]+0.90( Dead Load(CS) 0.3000
20| cLCB20 | Strength/Stress | Add | Strength-IV:0.50T[2]+0.90( Erection Load( 0.9000
Strength/Stress 21| cLCB27 | Strength/Stress | Add | Strength-V-1 35M[1]+0.41\ Tendon Primar 1.0000
22| cLCB22 | Strength/Stress | Add | Strength-V:1.35M[1]+0.4V Creep Primary( 0.5000
23| cLCB23 | Strength/Stress | Add | Strength-V:1.35M[1]-0.4W Shrinkage Pri 0.5000
24| cLCB24 | Strength/Stress | Add | Strength-V:1.35M[1]-0 4W *
25| cLCB25 | Strength/Stress | Add | Strength-V:1.35M[1]+0.4\) =
26| cLCB26 | Strength/Stress | Add | Strength-V:1.35M[1]+0.4W
27| cLCB27 | Strength/Stress | Add | Strength-V:1.35M[1]-0.4W
28| cLCB28 StrenghfSlress Add SIrengh—V:ﬂjSM 11.0.4W
—— —
29| cLCB29 rviceability Add | Senice-I-1.00M[1]+0_3W[1
Active: 30 cLCB30 | Seniceability Add | Senvice-I:1.00M[1]+0_3W[1
. e 31| cLCB31 | Sewviceability Add | Senvice-I:1.00M[1]+0.3W[1
Serviceability 32| cLCB32 | Senviceability Add | Senvice-1.00M[1]+0.3W[1
33) cLCB33 | Senviceability Add | Senvice-I:1.00M[1]-0.3W[1
34 | cLCB34 | Seviceability Add | Service-:1.00M[1]-0.3W[1
35| cLCB35 | Serviceability Add | Service-I-1.00M[1]-0-3W[1
36 cL.CB36 | Serviceability Add | Sepvice.1.00M11-0 3W[1 -
4 m * 4 m L3
Copy | Import... I Auto Generation... I Spread Sheet Form
FieName:  [D:¥02_Product#04 Tutorial revi#02_Cviz013 Updat  Browse | Mzke Load Combination Sheet | Close

[Fig.1. 13] H6p thoai t6 hop tai trong (Load Combinations)

Trong midas/Civil, viéc t6 hop tai trong cé thé dugc tao ra tw dong bang viéc kich vao biéu
tugng [Auto Generation...]. Cac t6 hop tai trong can thiét s& dugc tao ra trong tab thiét k& bé

tong (Concrete Design).

T6 hop tai trong bat loi nhat trong s6 cac dang t6 hop cudng d/irng suat s& duoc sir dung dé
13y gid tri m6 men tinh toan, luc cét tinh todn, mé men xodn tinh todn. Cac dang t8 hop tai

trong St dung s& dugc sir dung dé kiém tra theo TTGH s dung.

Viéc xac minh mé men udn thu duogc tir t6 hop tai trong Cudong dé/Ung suét cé thé duoc chia

thanh hai truong hop sau day.

1) Khong phai thda man c6t thép t6i thiéu

(1.19)

(1.20)

M, >2M,
2) Phai théa man c6t thép t6i thidu
M, 2M, va M, >2M,
- ’ Ve ~ n
1.7 Kiém tra sirc khang mé men uon
’ 2 ~, 2
1.7.1 Qua cac bang két qua
Céc két qua c6 thé duoc ki€m tra nhu thé hién trong bang duédi day.
P Design>PSC Design>PSC Design Result Tables>Check Flexural Strength...
| pon | oo | heom | e | | | s | e | | et | et
L 111 Negative cLCB3 MY hAIN O —89059,9700 BE2325,7391 1348641 6511 1270328, 7801 0,0780 1,0000
JI[T] Positive cLCB1 Fatax Ok 10,0000 £49413,3209 5364797207 536478,7207 0.0000 1.0000
QJ[Z] Negative cLCE3 Fr-tax 0K -967.2711 BO02025,7271 1294450,4006 1227040,5093 0,0008 1,0000
QJIZI Positive cLCEB1 Fa-MIN QK 143857.6218 6936157119 £99399,9503 589993,9503 02336 1.0000

[Fig.1. 14] Bang két qua cho strc khdng mé men udn

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam



Elem : S6 phén ti

Part : Kiém tra vj tri (I-End, J-End) ctia mdi phén ti

Positive/Negative : Mé men dwong, mé men Gm

LCom Name : Tén t6 hop tdi trong

Type : Hién thj té hop cdc luc thanh phén tuong tng cho trirong hop téi trong di chuyén (moving load
case) hodic trwdng hop téi trong lun (settlement load case) khi thu dugc trng sudt Ién nhét.

CHK : Kiém tra cud'ng dé uén cho phén t

Muy : Mé men thiét ké

Mecr : M6 men nut

Mny : Strc khdng mé men uén danh dinh

PhiMny : Strc khdng mé men udn thiét ké

Ratio : Muy/ PhiMny : ty s6 strc khdnh uén, duoc xdc dinh la théa mén khi gid tri nhé hon 1.0

PhiMny /min(1.33Muy, Mcr) : Kiém tra cét thép téi thiéu, duoc xdc dinh la thda man khi gid tri nhé hon
1.0. Néu viéc xdc minh c6t thép téi thiéu ld khéng duwoc yéu cdu, gid tri duwoc hién thi la béng 1.0.

1.7.2 Qua bao cao MS Excel

Céc két qua kiém tra chi tiét c6 thé dugc kiém tra trong bdo cdo dinh dang MS Excel nhu thé hién
trong hinh bén dudi.

P Design>PSC Design>PSC Design Calculation...

A/B|CIDE|EIG|H|I|J|[K|ILIM[N|O|P|Q|R|S|T|U|V W X|Y|ZAANABACADAEAFAG
59 |2.Flexure design for a section
60 MW Moment Direction :  Positive

B1 - Method of Calculation : Code
G2 - The maximum Strength Limit Load Combination : cLCB1
63 - The maximum factored moment (M) 0.000  (kips-in.)
64
R5 1) Depth of neutral axis to compression face (c). (see. 5.7.3.1)
66 G.85r
67 : = "
68 Al ——— - —
P - £ a.

69 : c " B-l E:-

-8 1 Ce
70 o ettt e R . [
d afay A
72 Eps
[N I A WS SN . 2 -_——f—-——_———-—— ——
74 fos
?5 ---------- —

£, | fs

76
77 Strain Slress
78
79 Axial force in concrete (compressive Zone)
80 c a=B.c A 8z Co=0.85FA, Cele-ag)
81 303 2194 734102 1.097 4072572 7878.382
82
a3 Axial force in reinforcement steels
84 tensile zone compressive zone
85 Ts=Aks IAf(d:-c) Ce=Afs IAFa(c-dy)
a6 522141 598059.587 3458572 2314.227
87
a8 o Axial force in tendons{Unbond) by Code
a9 " | Tendon Name le Toe foe Toe=Peli Agafoe(doC)
90 1 S_AZR 1903.35 184.211 210.702 860.659 48217.378
91 2 S_A1R 1902.38 185.887 203.079 828.520 30143719
g2 3 S_AdL 1902.50 180.188 225315 920.351 87795.851
93 4 S_A3L 1900.90 182.285 218131 891.003 67456.813
94 5 S_AZL 1903.35 184.211 210.702 860.659 48217.378
95 i S_A1L 1902.38 185.887 203.079 828.520 30143719
96 7 S_A4R 1902.50 180.188 225315 920.351 87795.851

[Fig.1. 15] Bdo cdo MS Excel cho strc khdng mé men uén

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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2. Strc khang cat

Strc khang cit khdng xét tdi anh hwdng clia xoan phai thoa man diéu kién sau
M, <@V, (1.21)
Trong dé, hé s6 chiét giam cudng d6, ©=0.9.

Tham chiéu téi cac quy dinh tai muc 2.3 - Kiém tra thém strc khang xodn khi thiét k& xét tdi
anh hwédng cla ca cit va xoan. Trong AASHTO-LRFD (2012), thiét ké cho cét va xoan sé duoc
thuc hién cho dam hép thi cdng phan doan va khéng phan doan.

2.1 Phan loai ciia dam hdp thi cong phan doan
Chuong trinh s& xem xét mot mat cat 13 dam hop thi cong phan doan khi hai diéu kién sau day
duoc thoa man.
1. Trong hép thoai Théng sé Thiét k& PSC, hinh thirc thi cdng duoc quy dinh 1a phan doan.

2. Khi mdt mit cdt dwoc dinh nghia véi mét cdt hop PSC (ex. PSC-1CELL, 2CELL, 3CELL,
nCELL, cCELL2, PLAT, and Value type)

» Property > Section Property > Section >PSC

Section Data @
DBfUser PSC |
secton D [1 T PC-1CELL, 2CELL j
Name [Span B w gloscicm, 20 PSC Viewer
Joint On/Off W0 psc-ace
W jo1 o - 34| R escnceLL
[[Jo2 [T a2 ¥ 15
03 7 13 T PscnCeLL2 HOIIML—J?-L_JOZ
: T rscvm HOZI oo d
Section Type
& 1cel I rsc1
~ Bor1
SE] L pscHALF
Bol2
W pscTEE HO3
Shear Check B escar
Auto
z1: [BBasin W @7‘ PSC-Value a0
23+ Centrod . FSC-CMPWED
e noows ...
23: |17.785n M| g [279527,  miza [27.55900 Bol B2 B3
— HI4 787401, mi32 |0 in —
auto || HI#1 |0 in B4 |0 in
for Shear (total) u =
.[3onin @ || He2 9 in
HIS  [5.84251
t2: szin ¥
B[22, = [V Consider Shear Deformaton.
for Torsion{min.}
in ’7
Offset: Center-Top
Change Offcet .. | Table Input... | Display Centroid |
Show Calculation Resuits... | oK Cancel | |

[Fig.1.16] Hop thoai théng s6 mat cat PSC

2.2 Cac thdng s6 cho tinh toan chiju cat

2.2.1 Bé rdng ban bung hiru hiéu (b)

by : bé réng ban bung hitu hiéu duoc I8y nhw gid tri bé réng ban bung téi thiéu trong chiéu séu d, duoc
xdc dinh tai Diéu 5.8.2.9 (in.)

B& rong ban bung hitu hiéu (b,) dwoc 1dy bang chiéu day ban bung. V&i dam PSC nhiéu hon 2
ban bung, chiéu day ban bung cé thé duoc ty dong 1ay bang téng bé day cla céc ban bung.
Tuong ty, gia tri nay cé thé dwoc nhap tryc tiép thdong qua ngudi sir dung nhu dugce thé hién
tai hinh anh dudi day.

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam

AASHTO LRFD12
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AASHTO LRFD12
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» Property > Section Property > Section >PSC

Section Data @
DBfUser PSC |
Secton D [t |v PSC-1CELL, 2CELL j
Neme [Span B v gloscice, 20 PSC Viewer
Joint On/Off W0 psc-ace
W jo1 o [T 14 || R esc-ncELL
[[Jo2 [T a2 ¥ 15
03 7 13 T PscnCELL2 HOIILY_IL‘—J?-L.__JOZ
y I escvm HOZI e
Section Type
& 1cel T esct
e Bor1
BE] L PsCHALF
Bolz
W escTEE HO3
Shear Check B escar
Auto
2: [isn W @ pscvaee Ta03-1
22: Centraid L PSCCMPWED
— o ...
23: 17786050 M| 3 [279527,  mrza [27.55%0 Bl B2 BO3
Web Thick. il ST | a2 o Viewer
auto | | HI#1 |0 in BI4 0 in
for Shear (total) u =
o i || a2 2 in
HIS  [5.84251
t: v
B[22, = [ Consider Shear Deformation.
for Torsion{min.}
i v
Offset: Center-Top
Change Offcet .. | Table Input... | Display Centroid |
Show Calculation Resuits... | oK Cancel | |

[Fig 1.17] Xem xét bé rong ban bung hitu hiéu

1) Khl ngwéi dung try ti€p nhap gia tri bé day ban bung

Ap dung gia tri nho nhat gitra cac gia tri d6 day ban bung d3 nhap.

2) Khi chirc nang “Auto” dwoc lwa chon

Ap dung gid tri bé day ban bung nhé nhat gitra cac gid tri t1, t2, va t3. Cac gia tri nay duoc tw
déng 1y bang t6ng bé day clia hai ban bung tai cic diém (rng suat 71, 72, va Z3.

2.2.2 Chiéu sau cat hiru hiéu (dv)

= Dam hdp thi céng khdong phan doan
d, : chiéu sGu cdt hiru hiéu ld khodng cdch, duwoc do vubng goc vdi truc trung hoa, gitka tém cia luc
kéo va nén do uén; khéng cén phdi I8y gid tri nhé hon cua gid tri I6n hon giita 0.9d. hodc 0.72h (in.)
between the resultants of the tensile and compressive forces due to flexure; it need not be
In midas Civil, the value of effective shear depth, dv, is calculated as shown in the equation

below.
] M AASHTO LRFD12
d, =min| —————,0.9d,, 0.72h (1.22) (5.8.2.9)
'% fs + Aps fps
o Astd, HAT, -
Aps fps + A% fs .
Trong do,

d, : Khodng cdch tir thd chiu nén Ién nhét tdi trong tdm cua cdp DUL
ds : Khodng cdch tir thé chiu nén Idn nhét tdi trong tdm cua cét thép thudng chiu kéo

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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Figure C5.8.2.9-1—Illustration of the Terms b, and d,

[Fig.1.18] Chiéu sau cat hitu hiéu

= Dam hdp thi cdng phan doan
dv : 0.8h hodic khodng cdch tir thd nén I&n nhét tdi trong tém clda cét thép DUL, I8y gid tri I&n hon (in).

Trong midas/Civil, gia trj chiéu sau cat hitu hiéu, dv, dugc tinh todn theo cdng thirc sau.

d, = maX(0.8h, d,) (1.24) ﬁ:.\;:?) LRFD12

Trong do,
h = Chiéu cao téng clia mdt cat
d: = Khodng cdch tir thé chju nén I&n nhét tdi trong tdm cda cdp DUL

2.2.3 Bién dang kéo phuwong doc (&)
&, la bién dang kéo phuong doc (Net longitudinal tensile strain) trong mat cat tai trong tam

cla c6t théo chiu kéo.

AASHTO LRFD12

|M | (5.8.6.5)
Tu+ 0.5N, +V, —Vp‘ - AT (Eq. 5.8.3.4.2-4)
g =| (1.25)
EA+E A,
Trong do,
0<e, <0.006
f,=07f,
IM,|2V, -V, [d,

Asva A, duoc Iy tuong tng bdng dién tich thép thudng va thép DUL tai phia kéo uén cia dam.

dy : 0.8h hodic khodng cdch tir thd nén Idn nhét tdi trong tdm cua cét thép DUL, Idy gid tri I6n hon (in).
Trong midas/Civil, gia tri chiéu sau cat hitu hiéu, dv, dugc tinh todn theo cdng thirc sau.
d, =max(0.8h, d,) (1.26)

Trong do,
h : Chiéu cao téng clia mdt cdt
d: : Khodng cdch tir thd chju nén I&n nhét tdi trong tém cdp DUL

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam



-— .,‘,/
0.5h
m,Vu
V,cotf
R w4 ] é{« l weotd g
Flexural a / v 0.5d,
0.5h tension u € T
A, side r 7 7 7 T
4 H 11 - —
Section Sectional Diagonal qui Long
Forces Cracks Forces Strains

Figure 5.8.3.4.2-1—TIllustration of Shear Parameters for Section Containing at Least the Minimum Amount of Transverse
Reinforcement, ¥, =0

05h tension
side

Section Longitudinal Longitudinal
Strains Forces

Figure 5.8.3.4.2-2—Longitudinal Strain, ,, for Sections
Containing Less than the Minimum Amount of Transverse
Reinforcement

[Fig 1.19] Bién dang kéo phuong doc thuan

2.3 Strc khang cat danh dinh, V,
2.3.1 V,, (Dam hép khéng phan doan)

V&i dam hop khong phan doan, strc khang cat danh dinh, V., phai xac dinh bang gia tri nho
hon cla:

V, =V +V,+V,
V,=0.25fhd,+V,

(1.27)

(1.28)

Trong dé,

V. : strc khdng cdt thanh phén cua trng sudt kéo trong bé téng

Vs : sirc khdng cdt thanh phén cla tng sudt kéo trong cét thép theo phwong ngang

V,, : strc khdng cdt thanh phan theo hudng cua luc cdt tdc dung Ién lwc DUL hivu hiéu. Trong midas/Civil,
stre khdng cét do lwe DUL, Vp, bao gém lwec DUL ban déu. Cdc dnh hwdng thir cdp tir DUL phéi dwoc bao
goém trong luc cat thiét ké va duorc I8y tir cdc té hop tdi trong.

b,: bé rong bén bung hitu hiéu Idy bdng gid tri bé réng bén bung nhdé nhét trong chiéu séu, dv (tham
chiéu tdi muc 1.2.2.1 — Bé réng ban bung hitu hiéu (Effective web width)).

dy: chiéu s@u cdt hivu hiéu (tham chiéu tdi muc 1.2.2.2 — Chiéu sdu cdt hitu hiéu (Effective shear depth)).

2.3.2 V, (DAm hdp thi cdng phan doan)
Véi dam hdp thi cong phan doan, strc khang cit danh dinh, V., phai dugc xac dinh bing gia tri
nho hon cla:

V, =V +V+V, (1.29)
V, =0.379,/f.b,d, +V, (1.30)

Trong dé,

V. : strc khdng cdt thanh phén cia ting sudt kéo trong bé téng

Vs : strc khdng cdt thanh phén cla ting sudt kéo trong cét thép theo phwong ngang

V), : strc khdng cdt thanh phén theo hwdng cia luc cdt tdc dung 1én lwe DUL hitu hiéu. Trong midas/Civil,
strc khdng cét do lwe DUL, Vp, bao gém lwc DUL ban déu. Cdc dnh hwdng thir cdp tir DUL phéi dwoc bao
gom trong luc cdt thiét ké va duorc Iy tir cdc té hop tdi trong.

b,: bé rong bén bung hitu hiéu Idy bdng gid tri bé réng bén bung nhd nhét trong chiéu séu, dv (tham
chiéu tdi muc 1.2.2.1 — Bé réng ban bung hitu hiéu (Effective web width)).

d,: chiéu séu cdt hitu hiéu (tham chiéu t&i muc 1.2.2.2 — Chiéu séu cdt hitu hiéu (Effective shear depth)).

AASHTO LRFD12
(5.8.3.3)

(Eq. 5.8.3.3-1)
(Eq. 5.8.3.3-2)

AASHTO LRFD12
(5.8.6.5)

(Eq. 5.8.6.5-1)
(EQ. 5.8.6.5-2)

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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2.4 The nominal shear resistance by concrete, V.
2.4 Strc khang cit danh dinh cGa bé tong/The nominal shear resistance by

concrete, V.
Thiét ké khang cat c6 thé str dung bat ky mot trong hai phwong phap (quy trinh don gian héa
va quy trinh téng hop) cho mat cat DUL duoc quy dinh AASHTO-LRFD12. Trong midas/Civil,
cac mit cat cé thé duogc thiét k& theo quy trinh tdng hop.

2.4.1 V. (Dam hép khéng phan doan)

V, :0.0316,Ba/fc'bvdv (1.31)

Trong do,

b,: bé rong bén bung hitu hiéu Idy bdng gid tri bé réng bén bung nhd nhét trong chiéu séu, dv (tham
chiéu muc 1.2.2.1 — Bé réng ban bung hitu hiéu (Effective web width)).

dy: chiéu sdu cdt hitu hiéu (tham chiéu muc 1.2.2.2 — Chiéu sdu cat hitu hiéu (Effective shear depth))

B8 : hé s6 cho thdy khd néng nirt chéo cla bé téng dé truyén tdi trng sudt kéo va cdt theo quy dinh tai
Piéu 5.8.3.4

V&i mat cat cd chira it nhat lwong t6i thiéu c6t thép ngang:

4.8

ﬁ B
(1+750¢,) _—

Khi mat cdt khong chira lwong t8i thiéu cot thép chdng cét :

B 4.8 51
(1+750s,) (39+S,.)
1.38 . .
=S —— 12.0(in.) < S, <80.0(in.
PSS l=E.SEny 133

’

Trong do,

Sx: gid tri nhé hon clia mét trong hai gid tri d, hodc khodng cdch I&n nhét gitra cdc I6p cét thép kiém sodt
nirt doc, noi dién tich ctia c6t thép tai mébi Iép ld khéng nhé hon 0.003bvsx, nhw duoc thé hién tai hinh
Fig 5.8.3.4.2-3(in.) . Trong midas/Civil, né duoc dp dung béng gid tri dv.

ag : kich thudre cét liéu I6n nhét(in.). Trong midas/Civil, gid tri ndy bang “1in.”.

&s: bién dang kéo phurong doc thudn trong mdt cdt tai trong tdm cua c6t thép chiu kéo. Tham chiéu muc
1.2.2.3- Net longitudinal tensile strain.

2.4.2 Vc (Dam hép thi céng phan doan)

V, = 0.0632K./fC 'b,d, (1.34)

Where,

by,: bé réng bén bung hitu hiéu I8y bdng gid tri bé réng ban bung nhd nhét trong chiéu séu, dv (tham

chiéu muc 1.2.2.1 — Bé réng ban bung hitu hiéu (Effective web width)).

d,: chiéu séu cdt hitu hiéu (tham chiéu muc 1.2.2.2 — Chiéu séu cdt hitu hiéu (Effective shear depth)) d,:

Effective shear depth (Refer to the clause 1.2.2.2 Effective shear depth)

K: bién déi tng suét K sé khéng duorc 18y gid tri I6n hon 1.0 cho bét ky mét cdt nao khi trng sudt
trong thé kéo Ion nhdt duoc tinh todn trén co sé tinh cdt mét cdt téng, do tdi trong tinh todn va lwc DUL
hiru hiéu sau khi mét mdt vurgt qua 0.19Vf'. khi cdng kéo.
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AASHTO LRFD12
(5.8.3.4)

AASHTO LRFD12
(5.8.3.3)
(Eq. 5.8.3.3-3)

AASHTO LRFD12
(5.8.3.4.2)

AASHTO LRFD12
(5.8.3.4.2)
(Eg. 5.8.6.5-3)



f AASHTO LRFD12
1+ # (1.35) (5.8.6.3)
0.0632, / f. (Eq. 5.8.6.3-3)

Trong midas/Civil, gid tri cha K dwgc tinh toan nhu sau.

K =

1) Tinh todn (ng suat kéo clia cép, fi, sau mat mat DUL dwa vao mat cit khong nitt.

2)Néu f, >0.19,/f.", K=min(K, 1.0) (ASA?;T; LRED12

Néu f, <0.19,/f.", K=min(K, 2.0)

Trong do,
foc : thng suét nén khéng hé s6 trong bé téng sau mét mat DUL hodc tai trong tdm cda mdt cat ngang
chéng truyén tdi trong hodc diém giao cia bdn cdnh va ban bung khi trong tdm ndm tai bén cdnh (ksi)

Trong midas/Civil, fpc dworc tinh todn nhuw sau.

Khi trong tdm nam tai ban canh, kiém tra ¢ng suét tai vi tri giao clia ban bung va ban canh.

D ALf DA fe N
ps ‘e ps 'e"p
fpc = + | yjoint —— (1.36)
A g Ay
Trong do, Yjoint 10 khodng cdch tir trong tdm tdi diém giao cua ban bung va bén cdnh.
Khi trong tdm nam tai ban bung, kiém tra (‘ng suat tai trong tam mit cit ngang.
A _f
f o 2 Af N, (1.37)
" Ay Ay
2.5 Stre khang cat danh dinh ctia c6t thép chiju cat, Vs
Stre khang cét danh dinh cla c6t thép khéng cét, Vs, dwoc tinh todn nhu sau:
2.5.1 Vs (Dam hdp khdng phan doan)
A f,d,(cot@+cota)sina AASHTO LRFD12
V, = (1.38) (5.8.3.3.3)
S (Eq. 5.8.3.3-4)

Trong do,
dy: tham chiéu muc 1.2.2.2 - Effective shear depth (cho ddm hép khéng phdn doan)
O: gdc nghiéng cua tng sudt nén chéo duoc xdc dinh tai Piéu 5.8.3.4 (d6)
; néu quy dinh cua Piéu 5.8.3.4.3 duroc si¥ dung, cotd duroc xdc dinh trong tai liéu nay.

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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flexural
compression zone

N

S, £
12 sinf) Zl ~ |sc=d,

(a) Member without transverse reinforcement and with
concentrated longitudinal reinforcement

[Fig.1.20] GAc nghiéng cla (rng suat nén ngang
Cong thirc sau day duoc tich hop trong chwong trinh midas/Civil:

0 =29+ 3500¢, (1.39)
&, tham chiéu muc 1.2.2.3 - Net longitudinal tensile strain
Q. goc nghiéng clta cét théo ngang so vdi phuong doc (dd)
Nhap gia tri géc cda cdt thép ngang nhu dwoc thé hién & hinh dudi Figl.21.

§. khodng cdch gitia cdc cét thép ngang

Nhép théng s6 cla cbt thép ngang nhu hinh thé hién Fig1.21.

P Model>Properties>Section Manager>Reinforcements

Section Manager

Mode Lorgrudnal Rerdorcement  Shea Renforcanant |
EE
| afafeft] [ ¥ S DB AT
Taroet Secton 4 Bement s
=% =h
Iism

C6t thép ngang

copyremtacemenis .|| [ FreT r =

= e
[Fig.1.21] C6t thép ngang

D{ liéu d4u vao yéu ciu cla khai bdo c6t théo ngang nhu sau:

- Pitch: nhap khoang cach cac c6t thép ngang

- Angle: nhap gia tri géc nghiéng cla cdt thép ngang

- Aw: nhap dién tich t&ng cla toan bo c6t thép ngang tai ban bung

2.5.2 Vs (Dam hop thi cdng phan doan)

Chuong trinh midas/Civil 4p dung cdc cong thirc sau, géc nghiéng (a) clia c6t thép ngang dugc

dua vao tinh toan:

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam

AASHTO LRFD12
(5.8.3.4.2)
(Eq. 5.8.3.4.2-3)



_Afd (sina+cota) AASHTO LRFD12

\A (1.40) (5.8.3.3.3)
S ((Eq. 5.8.6.5-4)
Trong do,

dy:  tham chiéu muc 1.1.2.2 - Effective shear depth (cho ddm hép phdn doan)
Q: gdc nghiéng cua cét thép ngang theo phurong doc (d6)

Nhap gia tri goc cla cot thép ngang theo hinh thé hién tai Figl.21.

2.6. Khoang cach I1&n nhat ctia cot thép ngang (Smax) AASHTO LREOL2

Gia tri khodng cach l&n nhat cla c8t thép ngang cé thé duwoc kiém tra bai cac budc sau: (5.8.2.7)

1) Tinh &ng suat cat (v.) tdc dung 1én bé téng.

_ AASHTO LRFD12
v, = M (1.41) (5.8.2.7)
¢b,d, (Eq. 5.8.2.9-1)
Trong dé,

@ = st dung hé s6 chiét giam cuong do cdt 0.9.
b,: tham chiéu muc 1.1.2.1 - Effective web width
d,: tham chiéu muc 1.1.2.2 - Effective shear depth (cho dém hép khéng phén doan)

2) Tinh smax khdc nhau, phu thudc vao viéc mét cit 1a dam hdp thi cong phan doan hay khong
va trén pham vi cla gia trj vy.

3) So sanh khoang cach budc cét thép da nhap cha c6t thép ngang Vi Smax.
2.6.1 smax (dAm hdp khdng phan doan)

®N&u v,<0.125f,

=0.8d,<24.0in AASHTO LRFD12
D (5.8.2.7)

Smax
®N&u v, >0.125f,
Smax = 0.4d,<12.01in.

Trong do,
dy: tham chiéu muc 2.1.2.2 - Effective shear depth (cho dém hép khéng phén doan)

2.6.2 smax (dam hép phan doan)

AASHTO LRFD12

®NEu v, <0.19Vf, (5.8.6.6)

Smax = 0.8d,<36.0in.
! AASHTO LRFD12
e Néu v,20.19Vf. (5.8.2.7)
Smax = 0.4d,<18.0in.

Trong do,
dy: tham chiéu muc 1.2.2.2 - Effective shear depth (cho dém hép phén doan)

Chuong trinh midas/Civil tinh todn v, s dung cdng thirc Eq. 5.8.2.9-1 cho kiém tra cat

va str dung céng thirc Eq. 5.8.6.5-5 cho kiém tra xoan.

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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2.7 Yéu cau tdi thiéu ctia cdt thép ngang (Aymin)
Yéu cau luvgng c6t thép ngang t8i thiéu co thé dugc kiém tra théng qua cac budc sau:
1) Tinh todn yéu ciu luvgng c6t thép ngang t8i thiéu, Aymin , khdc nhau tuy thudc vao

mat cat 1a dam hdp thi cdng phan doan hay khong.

= V&i dam hdp khdng phan doan

~b,s AASHTO LRFD12
A min = 0.0316«/ f, 5 (1.42) (5.8.2.4)
y (Eq. 5.8.2.5-1)
= V&i dam hdp thi cong phan doan
b,s
A/,min — OOSfL (1.43) (Eg. 5.8.2.5-2)
y

Trong midas/Civil by=b,.
2) Tinh cudng do khang cat clia mt cit, va sau dé kiém tra cot thép ngang st dung cong

thirc sau:

" V&i Vy < 0.5D(Ve+V,)
B4 qua viéc kiém tra lvgng cét thép ngang.

V&IV, 2 0.50(VetV,)

{Vu —0.5¢4(V, +Vp)} 9
¢f,d,(sina +cota)
A\/,reqz = A/,min

A\/,req = min(p\/,reql’ A/,reCIZ)

A\/,reql =

(1.44)

Né&u dién tich c8t thép ngang (Ay) I&n hon hodc bang A, eq , ddm bdo yéu cau (0K).
Dién tich c6t thép ngang (Ay) |a Aw dugc nhap vao tir hdp thoai theo hinh Fig.1.21.

2.8 Lwc cat tiép xuc

V&i cac dang mét cat lien hop, ma sat cat gay ra trong qua trinh thi cong can duoc xem xét. Vi
vay, chirc nang kiém tra ti€p xuc cit (Interface Shear) duogc kich hoat cho viéc kiém tra thiét
k& mat cit trudc lién hop.

LAASHTO-LRFDIZ ~|| BB PSC Design Material Fi3 Concrete Allowable Stress Load Case g [58 Result Tables ~

Sg Parameters E Design/Output Position E Interface Shear % Design Forces
Perform Excel

E PSC Segment Assignment Design Report E PSC Result Diagram

Design Parameter PSC Design Data

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam



2.8.1 Tinh gia tri Vni
V= e+ 1 (Ayf,+ P (5.8.4.1-3)

The nominal shear resistance, ¥, used in the design
shall not be greater than the lesser of*

Vi <K f'c Ay, or (5.8.4.1-4)
Vi S Ko Aoy (5.8.4.1-5)
in which:

An=by L, (5.8.4.1-6)

Gia tri Vi dwoc tinh todn dua vao trinh ty tinh todn néu trén. Gia tri A, |3 dién tich mat cat
c6 ti€p xuc cat. Gia tri A 1a dién tich mét cat ngang clia cdt thép chju cat ciia mét cat cd tiép
xuc cat. Cong thirc dudi day (5.8.4.4-1) can phai dwoc thda man vé dién tich c6t thép chiju cat
t&i thiéu.
0.054
anf 2= (5.8.4.4-1)

Sy

Gia tri Pc 1a lyc nén tic dung 1én mat tiép xdc. Trong chuong trinh, gid tri Pc duoc tinh todn
dya vao tai trong ban than cta ban mat dam (slab).

P, = permanent net compressive force normal to the
shear plane; if force 1s tensile. P, = 0.0 (kip)

Chuwong trinh d@ nghj cac hé s6 dugc sir dung trong thiét ké. Trong midas/Civil, cac hé s6 duoc

ap dung nhu duoc thé hién dudi day:

surface classification c (ksi) u K1 K2

For CIP slab an girder with surface roughened (0.25 in) 0.28 10 03 13
For normal-weight concrete place monolithically 04 14 0.3 15
For lightweight concrete,intentionally roughened{0.25 in) 0.24 1.0 0.3 10
For normal-weight concrete, intentionally roughened|0.25 in) 024 10 03 15
For concrete, not intentinally roughtened 0.075 06 0.2 0.8
For concrete anchored to as rolled structural steel 0.025 0.7 0.2 0.8

[Table1.3] Cac hé sé thiét ké dwoc sir dung trong midas/Civil (AASHTO-LRFD)

5.8.4.3—Cohesion and Friction Factors

The following values shall be taken for cohesion, ¢.
and friction factor. u:

e For a cast-in-place concrete slab on clean concrete
girder surfaces. free of laitance with surface
roughened to an amplitude of 0.25 .

¢ = 028ksi
n = 1.0
K = 03
(; = 1.8 ksi for normal-weight concrete

= 1.3 ksi for lightweight concrete

e  For normal-weight concrete placed monolithically:

¢ = 040ksi
n = 14
K = 025

L o= 1.5ksi

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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Tree Menu

[Interfan:e Shear v]

Option
@ Add/Replace () Delete

Both end parts(i & j) have the
same interface shear

Ll
Surface Classification (5,8,4,3)
@ Roughened{CIF slab)

(7 Monalithically

~ Imtentionall
: rnughened%LWC}

= Imtentionall
: rnughened%NWC]'

(1 Mot intentionally roughened

1 Anchored

Interface Shear

Buwi 0 I
a0 mme (o]
Fy 0 M/ E]

| fpply || Close |

Clra s6 giao dién ngudi st dung khai bdo théng s& dau vao trong midas/Civil, gia tri Bvi [a
chidu rong mét cdt ngang tiép xtc va cé thé duoc xac dinh béi ngudi dung

Trong cdng thirc Acv = bci x Lvi, gia trj bci dwoc 18y tir dit liéu nhap vao Bvi thdng qua ngudi
sir dung khai bao va gia tri Lvi dwoc |8y tir chiu dai ddm dwgc mé hinh trong chuong trinh.

Gia tri Avf |a dién tich mat cit ngang cla c6t thép trong dién tich mat phang mat ti€p xuc cat
(Acv). My tinh duwoc kich hoat khi nhan vao biéu twong [:] Vi vay dién tich m&t cat ngang
duoc tinh todn dya vao dudng kinh c8t thép, s lwgng c6t théo va khoang cach duwoc nhap

vao théng qua khai bdo tlr ngudi st dung.

-

Area of Interface Shear

v

Lateral Mum, 0
Spacing a mm
fut L mme

| OK || Cancel |
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V=0, (5.8.4.1-1)
and the design shall satisfy:
V,=V, (5.8.4.1-2)

Gia tri Vri dugc tinh todn dua vao cong thirc dugc dé cap & trén (5.8.4.1-1). Pong thoi, gid tri
Vri nén bang hodc Ién hon gia tri Vui.
Vi kiém tra thiét ké cho PSC, gia tri @ dwoc 1y bang 1.0.
e For tension-controlled prestressed  concrete
sections as defined in[Article 5.7.2.1]............... 1.00
Qua trinh tinh todn ti€p xtc cit cé thé duwoc xem xét trong bao cdo MS Excel.

&) Interface Shear
« Mominal interface shear resistance (V)

Ve = Chg+ PALT +PS) = 0.13 (kips.) (Eq. 5.8.4.1-3)
The nominal shear resistance, Vni, used in the design shall not be greater than the lesser of:
Vg = KifchAow = 0.05 (kips.) (Eg. 5.8.4 1-4)
Vg = K2-Aov = 0.07 (kips.) (Eg. 5.8.4.1-5)
YW = 0.05 (kips.)
Cohesion and Friction Factors (Case) = Roughened(CIP slab) (Eq. 5.8.4.3)
where, C = 028 (ksi)
uoo= 1.00
Ky = 0.30
Kz = 1.80 (ksi)
by = 0.04 (in?
Ar = 0.02 (in?
F, | = 160 (ksi)
P. = 0.09 (kips.)
» Factored Interface shear force (Wy) (Eq. 5.8.4.2-2)
Sy o= Wy bgdy, = 2412 (kips.)
where, V, = 60.58 (kips.)
by | = 004 (in)
d, = 6381 (in)
» Factored Interface shear resistance (V) (EqQ. 3.8.4.1-2)
SV = @V, = 0.05 (Kips) = Vy = 2412 (kips.) NG
where, @ = 10 (Eq. 5.7.2.1)

Tuong ty, két qua tinh toan tiép xdc cat cé thé duoc ki€m tra tai bang két qua sirc khang cat
(Shear Resistance Results).

E’;{; m Interface Shear(CHK)
2057400 1072721078 | NG
2057400 | -174111.9706 | NG
342 9000 56237.4302 | NG
342 9000 83442.9502 | NG
342 9000 83442.9502 | NG
342 9000 83442.9502 | NG
342 9000 83442.9502 | NG
342.9000 83442.9502 | NG

2.8 Kiém tra strc khang cat
Chuwong trinh midas/Civil kiém tra trang thai gidi han cudng do chiu cit cho trudng hop Vi va
Vmin gilta cac t6 hop tai trong Cudng d6/Ung suat da duoc dinh nghia tai hop thoai té hop tai
trong hinh Fig.1.12 Load Combinations.

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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2.9 Kiém tra két qua strc khang cat
2.9.1 Qua cac bang két qua
Cdac két qua cd thé duoc kiém tra nhu dugc thé hién trong cac bang dudi day.

P Design>PSC Design>PSC Design Result Tables>Check Shear Strength...

LCom v My vn e Vs vp Phivn

GEm || P || ]| e || W9 || @ ‘ (kips) | (imkip=) ‘ thips) ‘ P ‘ (kips) ‘ (kips) | (kips) ‘ tkips) ‘

13 111 Max cLCBS  FZ-MAX Ok 2304916 15234 5821018 10,3000 1406171 2721.3626 0.0000° 532.8917

110 Min CLCBZ |FY-MAX [NG 117465517 15839 5921019 10,9000 25,5667 1265,7709 0,000 552,8917

NE CLCBZ |[FZ-MAX [NG 1014,0080 S12140,5409 5821019 10,3000 25,5867 1265,7709 0,0000 552,881

1oz uin CLCBT _|FZ-MIN_ NG ~29E7.0310 6096153652 5921019 10,9000 25,5667 1265.7709 0,000 532,8917

de dv o theta I Avs st A by Avs_min Avs_req A_min by_min

{in} {in) {[degl¥ {in<y {in=) Lin<) {in} Lin<) {in=) din<) {in)
1,505 45,3600 10,0000 25,0000 2,000 33052 (X3 85,0788 50000 QE57 01320 00000 39602
41.5005 45,3600 10,0050 50,0000 08727, 33852 04422 850188 50000/ 0.0657 00255 0,0000 175,5830
41,5008 45,3500 10,0060 50,0000 08727 33852 082z 85,018 50000 0,057 00258 10,0000 15,2227
41,5008 45,3800 10,0060 50,0000 0.8727) 33952 04322 85,0188 8,000 00657 00258 0,0000 5223

[Fig.1.22] Bang két qua cho strc khang cat

Elem : S6 phén t&

Part : Kiém tra vj tri (I-End, J-End) cda mdi phén tir

Max./Min. : Luc cdt Ién nhét, lwe cdt nhé nhét

LCom. Name : Tén té hop téi trong

Type : Hién thj t6 hop cdc lwe thanh phén tuong ting cho trvdng hop tdi trong di chuyén (moving load
case) hodc trwdng hop tdi trong lun (settlement load case) khi thu du'oc trng sudt I6n nhdt
CHK : Kiém tra cwong do cdt cho phan ti

Vu : Lwe cdt Ién nhét gitra cdc té hop tdi trong Cuwong d6/Ung sudt

Mu : Mé men uén cho LCom vdi gid tri Vu

Vn : Strc khdng cdt danh dinh

Phi :Hé sé strc khdng cat

Vc : Stre khdng cdt cda bé téng

Vs : Stre khdng cdt cha cot théo chiju cit

Vp : lwc cdt cua lwe DUL hiru hiéu

PhiVn : Strc khdng cdt thiét ké

de : Bé réng bén bung hiru hiéu

dv : Chiéu séu cdt hiru hiéu

ex : Bién dang doc

theta : géc nghiéng ctia (rng sudt nén ngang

beta : hé s6 cho thdy khd ndng niet ngang clia bé téng do chuyén téi luc kéo va cdt nd shear
Avs : Dién tich c6t thép chiu cat

Ast : Dién tich cét théo doc

Al : Dién tich c6t théo doc chju xodn

bv : Bé réng hitu hiéu

Avs_min : Dién tich cét thép ngang téi thiéu yéu cu

Avs_req : Dién tich c6t thép ngang yéu céu

Al_min : Dién tich c6t thép doc chju xodn téi thiéu

bv_min : Bé réng hitu hiéu téi thiéu ban bung

wen | oo [ o [ [ W = ~ » = o - < -
Mo:  JolCBe [PZMAX JOK | SOTG28008| 0522004316248] E1ETAMM0S| @ 09000 0207860| I7SI4T.400] @ 6SBMOS2MT  J6GSEN0SIM4| A7MEAI] #07200] = 0000
W lcices [rzam [oK 333083 0o | 8111010818 008 | zeeteTs 4608 Geooe|  saaaress| vwrererides|  eeessiri| dsssssted| e 1607300 co0
Ve [cLCBH [ FZMAX 0K TiSTTaTaT] | GeBsIMbAD £33 | 065081 T7AT wsooe|  sawa7as0| veTreriess| estsseys|  isssvasera| wravoies| 1670 vo000
W [cices [Fzam [oK 1134837531 | 70833085154 | 08808TTTAT usoe| sacaa7eE0| eTevirvies| esesgars| arsssrassra a1 oras e 70 o000
e v st Cl B avsmn v AL v i Var
1deq)) ot () () () (m) () e () ) o) ) e
0000 S50 39000 Z=ET) 578000 i e wrere o000 X T T |
250000 45000 2534000 243,900 5978000 254137 a3 102558 00000 256549 2057400 | 1325028119 NG
23.0000 4.8000 253.4000 3483.5000 65678000 2254137 44,3597 60.3200 0.0000 40.6950 34295000 148435 5810 | NG
50000 To000] a0 aemaownn]  Gocrenmn] 2557 e T o000 [EEED Sa9000 | 225872384 [1G

Vrri : strc khdng cdt tiép xtc danh dinh
Vi : lyre ¢t tiép xuc tinh todn do téng tdi trong dwa vao cwdng dé tdc déng va té hop tdi trong ddc biét

2.9.2 Qua bao cdo MS Excel
C4c k&t qua chi tiét bao gdm trinh tu tinh todn dwoc thé hién cu thé theo bdo cdo MS Excel.

p» Design>PSC Design>PSC Design Calculation...
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3.Shear design for a section
M Maximum Shear
- Section type : Segmental-Box

- The Strength Limit Load Combination : cLCB1

- The factored Shear force : Wy
- Factored moment Iy
- Factored axial force : My
- Resistance factor for shear: o

- Component of prestressing force

in direction ofthe shear force Va
1) Effective depth

-1078.643 (Kips.)
0.000 (kips-in.}
-0.705 (Kips.)

0.90

FhAoefean = 475483 (kips.)

b, = 3212 (in)
Agefpsdp+Afds
d. = M = 72,968 (in)
BoclastAsf,
M-
d, = Max] ———————,  0.9d: ,
Aoslps+Adf,
= Max| 71.291 | 55671
= 85.039 (in.)
dy = max 0.6h, D:]= Max [ 94488
= 94.488 (in.)

: Effective web width

: Effective depth for Bending

072n ] : Effective depth for shear

85.039 ]

32.583 |
: Effective depth for shear for Segmental Box

* Dt The distance from the extreme compression fiber to the centroid of the prestressing reinforcement

2) Maximum spacing for transverse reinforcement {Sqz:)

= Shear stress on concrete (v,).
| Wy - V|

Vy = ——/——— = 0.613 (ksi)

®byd,

(Eq. 5.62.9-1)

[Fig.1.23] B4o cdo MS Excel cho sirc khang cat

3. Strc khang xoan

Kiém tra két hop strc khang xoan va strc khang cit.

3.1 Kich thwéc cia mat cat tinh xoan
Thong s6 kich thudc mét cdt dwoc yéu cau cho kiém tra xodn thé hién nhu hinh duéi day:

Ao : Dién tich dwoc bao bdi cdc dwong dong chiju cdt, bao gébm bét ky dién tich cdc 16 hé trong né (in2)

Midas/Civil stz dung dién tich cia mdt cdt kin dwoc bao bdi c6t thép chiu xodn, thay vi cdc duwdng dong

chiu cdt (shear flow path) néu trén.

Ph : Chu vi dwong tém clda cét thép chju xodn ngang kin (in)

Acp : Téng dién tich duoc bao bdi chu vi ngodi mét cdt bé téng (in2)

P :Chiéu dai ctia chu vi bén ngoai mdt cdt bé téng (in)

Cover

[Fig.1.24] Kich thudc mat cat tinh xoén
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** Thong tin b6 sung cho dién tich tinh xodn Ac va chu vi tinh toan Ph clia mat cat lién hop.

Trong midas/Civil, khi mat cat Ao dugc ap dung trong trudng hgp mét ct lién hgp, dam va ban mit dam
(dién tich mat cat tinh xodn dugc quan Iy tai tab Section Manager) dugc tinh toan riéng biét va sau dé
cdng lai. Chu vi Ph dugc tinh todn dya trén céch ti€p can tuwong ty nhung gid tri cha bw*2 duoc khiu
trir d€ xem xét cac vung tiép xuc gitta dam va ban mat dam.

3.2 Tinh strc khang xoan

Strc khang xodn c6 thé duoc kiém tra theo trinh ty cac budc nhu sau:

1) Tinh m6 men n&t xodn (T), khdc nhau phu thudc vao viéc mit cit 1a dam hop thi cong
phan doan hay khéng phan doan.

2) So sanh gia tri m6 men xodn tinh toan (T.) v&i gidi han, khac nhau tly thudc vao loai dam
(dam hdp thi cdng phan doan hay khéng phan doan), dé quyét dinh c6 xem xét anh huéng
clia xodn hay khong.

3) Trong trwdng hop dnh huwdng cla xodn can phai duwoc xem xét, tinh todn cuwdng d6 xodn
thiét k& va sau dé so sanh né véi gid tri T,.

3.2.1 Md men nirt xoan (Te)
= V&i dam hdp khdng phan doan (Non-Segmental Box Girders)

(1.45)

T, =0.125,[f, A
cr * C pc

Trong do,

foc: Ung sudt nén khéng hé s6 trong bé téng sau mét mdt DUL hodc tai trong tém ciia mdt cdt ngang
chéng truyén tdi trong hodc diém giao ctia bdn cdnh va ban bung khi trong tdm ndm tai bén cdnh (ksi)

Chuong trinh midas/Civil tinh toan gia tri f,c nhw sau:
NE&u trong tdm nam tai ban canh: tinh toan tai diém giao clia ban canh va ban bung.

fo P . 2 A ey B (1.46)
pc Ag | ijInt
g

Trong do, Yjoint 10 khodng cdch tir trong tdm tdi diém giao cua bdn cdnh va bén bung.

N&u trong tdm nam tai ban bung: tinh toan tai trong tam clia mit cit ngang.

foc = % (1.47)

2

% nén nho hon hodc bang 2A.b, cho mit cit dang hop.

c

= V&i dam hdp thi cdng phan doan (Segmental Box Girders)

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam

AASHTO LRFD12
(5.8.2.1)
(Eq. 5.8.2.1-4)



(1.48)

T, =0.0632K [, Ap,

Trong do,
K : tham chiéu gia trj ciia K dirge quy dinh tai myc 2.1.4.2
be : bé réng hiiu hiéu ciia deong dong chiu cdt (shear flow path), nhung khéng virot qué bé day téi

thiéu cua cac ban bung hogc ban canh bao gom phan hgp kin (in. ). be sé dirgc diéu chinh dé tinh dén
viéc xuat hién cua ong dan theo quy dinh tai Diéeu 5.8.6.1. Trong midas/Civil si dung gié trj bv.

3.2.2 Piéu kién kiém tra xoan
= V&i dam hdp khong phan doan (Non-Segmental Box Girders)

T, >0.25¢T, (1.49)
= V&i dam hdp thi cdng phan doan (Segmental Box Girders)
T, >1/34T,, (1.50)

Trong dé,
@ = hé 56 strc khodng xodn(=0.9)

3.2.3 Sirc khang xoan

Theo tiéu chudn AASHTO-LRFD12, sitc khang xoan phai dép &ng dieu kién T,<®T, cho cac
trwdng hop dam hép phan doan va khéng phan doan.

= V&i dam hdp khdng phan doan (Non-Segmental Box Girders)

2 f, cotd
Tn :M—y (1.51)
S

Trong do,

Aq: dién tich cia mot nhénh c6t thép ngang kin chiu xodn trong phén tir khéi hodic téng dién tich cét thép
ngang chju xodn tagi bén bung ngodi cla phan ti réng (in?). Dién tich Awt cta cét thép chiu xodn Gy
trong Fig.1. 26 sé dwoc st dung.

s : sty dung gid tri Pitch cta cét thép chju xodn dwoc nhdp theo hinh Fig.1. 26

O: géc cua vét nirt xdc dinh pht hop vdi quy dinh trong muc 5.8.3.4 theo su thay déi ctia cdc gid tri v va
Vu (d8). V&i bai todn kiém tra luc cdt, phuwong trinh dudi déy sé duoc siv dung:

6 =29 +3500¢, (1.52)
& : Tham chiéu muc 1.2.2.3 - Net longitudinal tensile strai.
= V&i dam hdp thi cdng phan doan (Segmental Box Girders)
T = M (1.53)
S
Where,

Ac : st dung gid trj Awt ciia cot thép chiu xodn duoc nhdp theo hinh Fig.1. 26
s :strdung gid tri Pitch cda cét thép chju xodn dwoc nhdp theo hinh Fig.1. 26

AASHTO LRFD12
(5.8.6.3)
(Eq. 5.8.6.3-2)

AASHTO LRFD12
(5.8.2.1)
(Eq. 5.8.2.1-3)

AASHTO LRFD12
(5.8.6.3)
(Eq. 5.8.6.3-1)

AASHTO LRFD12
(5.5.4.2.1)

AASHTO LRFD12
(5.8.3.6.2)
(Eq. 5.8.3.6.2-1)

AASHTO LRFD12
(5.8.3.4.2)
(Eqg. 5.8.3.4.2-3)

AASHTO LRFD12
(5.8.6.4)
(Eq. 5.8.6.4-2)
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Dit liéu dau vao cuta cot thép duoc sir dung cho kiém tra xodn duoc thé hién nhu hinh dudi:

» Model>Properties>Section Manager>Reinforcements

Section Manager
Mo

—a—

FRREEIE

=]

Lorgphainal Rerrceent Shear Renforcement |

I 1-Spen

Khai bdo c6t thép
chiu xoan

oy petacemenis .. || e e,

iy e

[Fig.1.25] C6t thép ngang

2/ ;
Cower

Thickness/

- Pitch : khodng céch cla c6t thép chju xoan ngang
- Awt : dién tich c8t théo chju xodn ngang
(dién tich cia mét c6t dai gilra hai c6t dai kin bén ngoai)
- Alt : dién tich clia cot thép chju xoan doc
(dién tich cla toan b c6t thép @ gan véi cbt dai bén ngoai)

3.3 Kiém tra cdt thép doc
Kiém tra cot thép doc dé chéng xoan. Viéc kiém tra thuc hién twong ty cho phan mét cét

hop va mét cat dac.

= V&i mat cat dic (Solid sections)
Aps |a dién tich cla cap DUL chiju kéo va A 1a dién tich c6t thép chiu kéo.

2
M
Apsfps+&fy2| “|+m+cot9 \L—Vp —-0.5V, 0.45p,T,
¢d, ¢ ¢ 2A9
(1.54)
Trong do,

dy: tham chiéu muc 2.1.2.2 - Effective shear depth (cho dém hép khéng phén doan)

= V&i méat cat hop (Box sections)
Tiéu chun dé nghj lwong cot thép chdng xodn duoc gidi han theo cong thirc sau cho

mat cat hdp:

Tn ph
—_nTh 1.55
A=3 AT (1.55)

Trong midas/Civil két hop céc cong thirc néu trén dé kiém tra cot thép xoan theo chiéu doc.

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam

AASHTO LRFD12
(5.8.3.6.3)
(Eq. 5.8.3.6.3-1)

AASHTO LRFD12
(5.8.3.6.3)
(Eq. 5.8.3.6.3-2)



Gia trj Alt — c6t thép chiju xoan duoc khai bdo theo hop thoai Fig.1. 25. Gid trj Alt chi dé chéng
xoan cong vénh va chi duwgc s&t dung cho mat cit hop.

(Tu/¢)ph
AN

(1.56)

3.4 Kiém tra trng xuat xoan va cat két hop

Vé&i dam hop thi congphan doan, kiém tra (rng suat xoan va cit két hop theo cong thirc:

\Y/ T .
u | v | <0.4741, (1.57)
bd, ) \ 2Ab,
Trong do,

by: tham chiéu myc 1.1.2.1 — bé réng bdn bung hitu hiéu (Effective web width)

dy: tham chiéu muc 1.1.2.2 - Effective shear depth (cho dém hép phén doan)

be : bé day hiu hi¢u cua dong chiu cat (sher flow path) cia phan ti tao md hinh khong gian gian
chong xoan tinh todn theo Diéu 5.8.6.3 (in). midas/Civil st dung gid tri b,.

Chuong trinh midas/Civil tinh todn (rng suat két hop I&n nhat sir dung céng thirc sau.

U |44 1< 0.474/f, (1.58)

3.5 Kiém tra strc khang mé men xoan

Midas/Civil kiém tra trang thai gi¢i han cudng d6 xodn va cat két hop cho cac truong hop Vimax
Vimin and Trmax gitta cac t6 hop tai trong Cudng d6/Ung suat duoc dinh nghia tai hdp thoai t6 hop
tai trong hinh Fig.1.12 - Load Combinations.

3.6 Kiém tra két qua strc khang xoan
3.6.1 Qua cac bang két qua
Céc k&t qua c6 thé duoc kiém tra nhu thé hién trong cac bang dudi day.
P Design>PSC Design>PSC Design Result Tables>Check Combined Shear and Torsion
Strength...

duz
aszz

Elem : S6 phén t&

Part : Kiém tra vj tri (I-End, J-End) cda mdi phén td

Max./Min.: Lwc xodn/cdt I6n nhét, nhé nhdt

LCom Name: Tén té hop tdi trong

Type: Hién thi té hop cdc lwe thanh phén twong tng cho trirong hop téi trong di chuyén (moving load
case) hodc trwdng hop tdi trong lun (settlement load case) khi thu duoc tng sudt I6n nhdt
CHK: kiém tra cwong s6 xodn va cdt cho phan ti

Vu : lwe cét turong ting véi LCom

Mu : mé men uén tuong tng véi LCom

Tu : mé men xodn tuong tng véi LCom

Vn :strc khdng cdt danh dinh

AASHTO LRFD12
(5.8.6.4)
(Eq. 5.8.6.4-3)

AASHTO LRFD12
(5.8.6.5)
(EQ. 5.8.6.5-5)
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Tn : sirc khdng xodn danh dinh

Phi  : hé s6 chiét gidm cuwong dé chéng cdt

Phi_t : hé s6 chiét giam cudng d6 chéng xodn

Ve : strc khdng cét cta bé téng

Vs : sirc khdng cdt cla cét thép chiju cdt

Vp : lwe cét cua lwe DUL hitu hiéu

PhiVn : strc khdng cdt thiét ké

Phi_tTn : sirc khdng xodn thiét ké

de : bé réng ban bung hitu hiéu

dv : chiéu séu cdt hiru hiéu

ex : bién dang doc

theta : goc nghiéng cla trng sudt nén ngang

beta : hé sé cho thdy khd ndng niet ngang ctia bé téng dé truyént di luc kéo va lwc cat
Avs : dién tich c6t thép chiju kéo

Ast : dién tich c6t thép doc

Al : dién tich c6t thép doc chju xodn

bv : bé réng hivu hiéu

Avs_min : dién tich t6i thiéu c6t thép ngang yéu céu
Avs_req : dién tich c6t thép ngang yéu céu

Al_min : dién tich téi thiéu cét thép doc chju xodn
bv_min : bé réng ban bung hitu hiéu téi thiéu

At : dién tich c6t thép ngang chiu xodn

At_req : dién tich yéu cdu cta cét thép ngang chju xodn

3.6.2 Qua bao cao MS Excel

K&t qua kiém tra chi tiét c6 thé duoc kiém tra théng qua bao cdo dinh dang MS Excel nhu
duoc thé hién dudi day.

P Design>PSC Design>PSC Design Calculation...

ABICIDIE[F|IGH|I |J|KILIM|N/O/P|Q|R|S|T UV W|X|Y|Z AANABACADAEAFAG
352 4. Torsional design for a sectien
353 W Case of Via
354 - Section type : Segmental-Box
355 - The Strength Limit Load Combination cLCB1

356/ - Thefactored Torsional moment T, = -0.009 (kips-in.)

357 - The factored Shear force Vy = -1078.643 (kips.)

358 - Factored moment : My, = 0.000 (kips-in.}

359 - Factored axial force My = -0.705 (kips.)

360 - Resistance factor for shear : @ = 0.90

361 - Component of prestressing force

362 in direction of the shear force : Vo = PAgfgan = 475.482 (kips.)

363

364 1) Notation

365 A A, = Area enclosed by the shear flow path,
366 Ao(pn) — including any area of holes therein

367 o = 25032550 (in)

368 pn = Perimeter ofthe centerline of the

369 Ace(pe) closed tranverse torsion reinforcement.
370 = 849.885 (in)

n Ay = Total area enclosed by outside

372 Perimeter of the concrete section

373 = 25032550 (in?)

374 p: = Thelength of the outside perimeter of
375 concrete section

376 | = 849.885 (in)

377

378 2) Checking Torsional Effects

379 » Torsional cracking moment (Ty).

380 be = 32126 (ksi) :The effective thickness of shear flow path of elements

381 T = 0.0632K4f; 24h,=  259690.048 (kips-in.) (Eq. 5.8.6.3-2)
382

383 T, = -0.009 (kips-in) < (13) T = 86563349  (kips-in.) (Eg. 5.8.6.3-1)
384 = Ty = (13)Ty, lgnore Torsional Effects.

[Fig.1.27] B4o cdo MS Excel cho strc khang xoan
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Chwong 1. Hwéng din Thiét k& Cau Dam Hép DUL: AASHTO-LRFD 6" (2012)

Trang thai gidi han sir dung

1. Ung suat cia mit cat ngang tai mot giai doan thi cong

Ung suat cho phép tai mbi giai doan thi cong khac nhau tuy thudc vao ng sudt duoc tao ra
do vlng chiu kéo trudc nén dugc dinh nghia khac nhau - phu thudc vao &ng suat phat sinh
tai giai doan thi cong dé. Vi vy, (rng suat phat sinh tai mdi giai doan va trinh ty thi cong dwoc
so sanh vadi irng suat cho phép twong (rng, va ty 18 bat Igi nhat cda (ng suat phat sinh véi (ng
suat cho phép duoc xac dinh va ddi chiéu véi cac tiéu chuan.

Diéu nay dé thé hién rang, viéc tinh todn ty |& clia ng suat phat sinh vdi tng suat cho phép
déi vai tirng giai doan |3 quan trong d& xem xét néu ty |& cao nhat dap (rng dugc cac tiéu chi.

1.1 U'ng suat cho phép cla bé tong
(1) Ung sudt nén cho phép cla bé tdng

AASHTO LRFD12

Oca =0.60fg (1.59) (5.9.4.1.1)

Trong do, dinh nghia cua gia tri f’ci duwoc néu tai muc 2.1.2.

(2) Ung suat kéo cho phép clia bé tong

Table 5.9.4.1.2-1—Temporary Tensile Stress Limits in Prestressed Concrete before Losses, Fully Prestressed Components

Bridge Type

Location

Stress Limat

Other Than
Segmentally
Constructed Bridges

s In precompressed tensile zone without bonded
reinforcement

e In areas other than the precompressed tensile zone and
without bonded remnforcement

s In areas with bonded reinforcement (reinforcing bars or
prestressing steel) sufficient to resist the tensile force m the
concrete computed assuming an uncracked section, where
reinforcement is proportioned using a stress of .57, not to
exceed 30 ksi

*  For handling stresses i prestressed piles

N/A
0.0948V7"; = 0.2 (ksi)

0.24f"; (ksi)

0.158Y " (ksi)

Segmentally
Constructed Bnidges

Longitudmal Stresses through Joints 1n the Precompressed
Tensile Zone

e Jomnts with mummum bonded auxihary reinforcement
through the joints. which is sufficient to carry the calculated
tensile force at a stress of 0.5f; with internal tendons or
external tendons

s Joints without the minimum bonded auxiliary reinforcement
through the joints

0.0948 \"f’ﬂ- maximum
tension (ksi)

No tension

Transverse Stresses through Joints

s  For any type of joint

0.094847",; (ksi)

Stresses in Other Areas

s  For areas without bonded nonprestressed remnforcement

e In areas with bonded reinforcement (remforcing bars or
prestressing steel) sufficient to resist the tensile force in the
concrete computed assuming an uncracked section. where
reinforcement is proportioned using a stress of 0.5 7. not to
exceed 30 ksi.

No tension

0.194f"; (ks1)

Principal Tensile Stress at Neutral Axis in Web

*  All types of segmental concrete bridges with mternal and/or
external tendons, unless the Owner imposes other criteria
for critical structures

0.110Vf",; (ksi)

[Fig.1.28] Ung suat kéo cho phép clia bé tong
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Midas/Civil tinh toan gia tri (rng suat kéo cho phép cla bé tdng str dung Table 5.9.4.1.2-1, nhw

dugrc thé hién & bang dudi day:

[Table 1.4] Ung suat ké

o cho phép cla bé tdng

Bié.n E)hép Trudng hop Ung suét cho phép (ksi)
thi cong
Vi cét thép va cap DUL dang khong dinh bam Oy, =0.0

Vi hiu ké < 1 " -
tng chiukeo Néu trng suét cbt thép < min(0.5fy, 30ksi) 0, = 0.24*SQRT(E;)
truge nén V6i cét thép dang dinh bam va cap DUL— —
dang dinh bam Néu trng suat cot thép > min(0.5fy, 30ksi) O, =0.0
Khéng phan doan
Ngoai V6i cot thép va cap DUL dang khong dinh bam O, =0.0948f; < 0.2
Viing chiu kéo . Néu tng suét cét thép < min(0.5fy, 30ksi) 0., =0.24*SQRT(f;)
Trwdc nén V6i cot thép dang dinh bdm va cap DULI— —
dang dinh bam Néu trng suat cot thép > min(0.5fy, 30ksi) O = 0.0
Vi cét thép dang Néu tng suét cét théps 0.5fy|0,, = 0.0948*SQRT(f;)
. Vung chiu kéo trwéc nén dinh bam va cap DUL — —
Kh&p ndi dang dinh bam Néu trng suét cét thép 0.5fy|0y, = 0.0
Cac truong hop kha O, =0.0
Phan doan oc rwong hop hee _ __ a
Néu trng suat cot thép < min(0.5fy, 30ksi) Oy, = 0.19*SQRT(f;)
i Vi bt thép dang dinh bam va cap DUL— —
Khong khép ndi  |dang dinh bam Néu (rng suét cbt thép > min(0.5fy, 30ksi) O, =0.0
Cac trugng hop khac O = 0.0

Ly gidi cu thé cho mdi muc nhuv sau:

Vung chiu kéo trwd’c nén (Precompressed Tensile Zone): theo tiéu chuin, vung chiu kéo truwdc
nén duogc dinh nghia I3 bat ky vung n3o cia mot thanh phan DUL, trong d6 DUL gy ra ng
suat nén va céc anh hudng cla tai trong sir dung gay ra (rng suat kéo.

Chuong trinh midas/Civil tinh toan rng suat bé téng trong méit cat ngang st dung cac
phuong phép sau va dinh nghia vung chiu kéo trwdc nén trudc mat mat DUL (giai doan

thi cong).
Néu dd |a rng suat nén Tendon Primary (CS) +

Tendon Secondary (CS), va

Né&u dd 13 rng suat kéo Summation (CS) - (Tendon primary + Tendon secondary).

Joint/non-Joint: Trong midas/Civil, cdc khép ndi cé thé dwoc dinh nghta trong hdp thoai sau:

P PSC> PSC Segment Assignment

Properties

@ PSC Design Material
CSA-5651-10 - -
&8 Design/Output Position ~

Boundary Load  Anah

%5

58 parameters 53 psc Segment Assgnment | o g
Dasign Parameter | PSC Design Data | PSCDesign | PSC Design Results |
- EEITRNE®IE S S ® - %

Tree Menu

CPG Ra...

|PSC Segment Assignment ﬂ J
Option
f» Add/Replace " Delete

Index_| Element List
1 1,2,3456788%10,1
17 17,18, 19,20, 21, 22, 23, 2
36 36,37,39,39, 40, 41, 42, 4

>
1t

[Fig.1.29] PSC Segment Assignment

Nhu thé hién trong hinh Fig.2.2, néu cdc phan tlr 1, 2 va 3 duwoc gan nhu mét phan doan, i-
end cla phan tlr 1 va j-end cta phan tir 3 trd thanh cc khdp néi va cac phan con lai l1a khéng

c6 khép néi.

Cot thép dinh bam

DPuoc gia st rang viéc cot thép chju kéo va cadp DUL d3 dinh nghia dang dinh bam (Bond Type)

nhu tai Fig.1. 7 1a c8t thép cb dinh bam.

Dua vao sy dé cap & trén, néu cbt thép chiu kéo hodc cap DUL dinh bdm dang ndm tai ving

chiu kéo, né duwoc gia thiét tdn tai c6t thép cd

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam

dinh bam.
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Kiém tra (rng suat trong cot thép
Tiéu chuan c6 dé cap cot thép cé dinh bam van duy tri mat gid tri (r'ng suat cu thé (0.5fy hodc
30ksi), phai chdng lai luc kéo tai vung chiu kéo. Midas/Civil 4p dung cac quy dinh trén nhu
sau:
Tinh khéi (rng suat tam gidc cla bé tdng tai vung chju kéo, sir dung gid tri (‘ng suat thd chiu
kéo I&n nhat va &ng sudt thd chiu nén I&n nhat cla bé tong.
Tinh luc chiju kéo clia bé tong bing cach nhan cac ¢ng suat nén bai dién tich cta khéi ng
suat tam gidc cla bé téng (hinh dudi).
Tinh lwc chju kéo cla ct thép bang cach nhan dién tich cot thép va cap DUL, dwoc bao gbm
khdi (rng suat tam giac, bdi gid tri (‘ng suat cy thé (0.5fy or 30ksi).
Né&u luc chiu kéo clia ct thép 1a I&n hon so véi bé téng, cé thé két ludn rang &ng suat chiu
kéo cha cét thép dap (ng céc quy dinh.

L -
’—\ XI { Tension

L

P

feibor

[Fig.1.30] Kiém tra Iwc chiu kéo clia c6t thép

1.2 Cwérng dd nén cla bé tong tai thei gian chat tai, '
Tiéu chuan djnh nghia f'; la:
f’ai o cworng @6 nén quy dinh cda bé téng tai thoi diém chét tai ban déu hodc trudc khi
nén; cwong dé danh dinh cda bé téng tai thoi gian dp dung cdp DUL.
Chuong trinh midas/Civil tinh cwong d6 nén cla bé téng (f’.) trong giai doan thi cong
theo ngay thi céng duoc khai bdo nhw hinh Fig.1.31 va cac chic ndng clia cwong do bé
tong duoc khai bao theo hinh Fig.1.32.
S8 ngay cho madi giai doan thi céng cé thé duoc dinh nghia theo hdp thoai hinh Figl.31.

P Load> Construction Stage> Compose construction Stage...

Compose Construction Stage =3l
Stage Additional Steps
+]=! Add Delete
S Stage : = Dav: [0 — 204 | _poete | Additional
tage Name : [est { Examole: 1, 3,7, 14 ) M %
Duraion:  [30 = davie) Ste pPs
Auto Generation
Save Result
steohumber : [0 =
¥ Stage ¥ Additional Steps
Generate Steps
Current Stage Information... |

Element | Boundary | Load |

Ergis Activation Deactivation

562 Element Force

563 . ’—AI ;w0 =

Str Lane Supp Age : |0 = davls) Redistribution : S

. . Group List Group List
Activation
Name [ age | Mame. [ Redist.

SG1 5

add | Modfy | Delete add | Modfy | Delete

OK ‘ Cancel ‘ Apply |

[Fig.1.31] Hop thoai khai bao giai doan thi cong

Stage>Duration:
Nhap khoang thoi gian cta giai doan thi cong.
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Day la thong s& don vij co ban dé cac phan ti, diéu kién bién va tai trong dwoc gan hodc g&
bé theo mé phéng trinh ty thi cong thuc té.

Additional Step>age:

Xac dinh ngay cu thé cho cac budc phan tich trong giai doan thi cong.

Trong mot giai doan thi cdng, noi cac mo hinh va diéu kién bién vin khong thay d&i, nhitng
thay déi trong thoi gian dp dung tai trong hodc tai trong chat thém cé thé duoc két hop théng
qua cac budc khai bao bé sung.

Activation>Group List>age:

Lwa chon cdc nhém phan tl&r, dwoc dp dung cho giai doan hién hanh, trong danh sach cac
nhém va kich hoat cdc nhém duoc lira chon bang cach chuyén chiing téi tab Activation Group
List. Sau d6 gan tudi cho cdc nhém phan tr dwoc lua chon.

Tubi duwgc nhap & day s& duwoc st dung dé phan dnh sy anh huwdng cla co ngdt va tir bién
dién ra truwdc giai doan thi cdng hién hanh. D6 tudi cla cac phan tl&r dwoc thi cong tai thoi
diém bét dau cla giai doan thi cong hién tai |a bang 0. Do tudi dai dién cho khoang thai gian
tr thoi diém d6 bé tdng dén thoi diém g& bd van khudn trong dé cu thé dwoc coi la mot phan
tlr két cu, cling cd thé xem I3 thoi gian bao dudng bé téng.

Dwa vao dit liéu dau vao duwoc khai bao tai hinh Fig.1.31, midas/Civil 1y nhirng ngay sau day
dé phan tich theo giai doan thi cong:

Thoi gian cla giai doan thi cong d4u tién CS1 13 30 ngay, thoi gian cla cac budc b sung trong
CS1 13 15 ngay, va tudi kich hoat (Activate age) 1a 5 ngay.

Thoi gian thye té cha giai doan 1 (CS1) |a 35 ngay (Stage Duration + Activation age).

Cudng dd nén cla bé tdng dugc tinh toan tai khodng thoi gian 5 ngay, 20 ngay va 35 ngay cho
giai doan thi cong 1 (CS1).

Néu giai doan tiép theo 1a CS2 duoc xac dinh véi khoang thoi gian 1a 20 ngay, thi CS2 dwoc
bat dau tir ngay thir 35 va két thic vao ngay thir 55.

Su phat trién cla cudng d6 nén cla bé tdng theo thoi gian dwoc dinh nghia trong hdp
thoai bén dudi.

» Properties> Time Dependent Materials>Comp. Strength...

Add/Medify Time Dependent Material (Comp. Strength) ===
Name Scale Factor Graph Options
[c so00] 1.0 [~ X-zxis log scale [ ¥-adis log scale
Type
& Code " User

&

Development of Strength
s

Code: |CEBFIP -

{11+t [1,(2 8 ﬂeq)ﬂﬂ)

TS TSIV ST OF COMT e
at the ane of 78 davs (frk+delta £

6.16033095963065  kins/in2

Cement Type(s) 1.5 4

N,R:0.25 A

2 4 & 8 o2z 18 20 2 =
Time (day)

[Fig.1.32] HOp thoai khai bao Time Dependent Materials

Redraw Graph |

S phat trién cha cwong do:

Xac dinh cdc ham dé tinh toan cudng d6 cla bé tong trong giai doan thi cong. Xac dinh ham
bang cach lua chon ACI, CEB-FIP hodc mot tiéu chudn thiét ké két cdu bé téng, hodc nhap gid
tri trwec tiép vao hop thoai.

Cuong d6 nén cla bé tdng duoc tinh bang cach phan anh sy bién d6i cia mé dun dan hoi véi
tudi clia bé tong.

V@i giai doan CS1, cwong do nén cla bé tdng dugc tinh tai ngay th& 5, ngay th& 20 va ngay
thir 35, va gia tri d6 duoc so sanh véi cac (rng suat twong rng.
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1.3 Kiém tra (rng suat mat cat ngang tai mot giai doan thi cong

Te=%ca, Ot=%u (1.60)
1.4 Kiém tra két qua (rng suat mat cat ngang tai giai doan thi cong
1.4.1 Qua cac bang két qua esults can be checked as shown in the table below.
C4ac két qua c6 thé duoc kiém tra nhu thé hién tai cac bang sau
P Design>PSC Design >PSC Design Result Tables>Check stress for cross section

at a construction stage...

4 =

5, Model V\aw/\.’i\ Check stress for cross section at a construction stage I

Eem | Part | Comp/Tens. | Stage | CcHK o " i raL R reR FAX AL
(W/mme) (W/mme) (W/mme) (W/mme) (W/mme) (W/mm?) (W/mE) (Nimm=)
» 1] Compression | CS02 NG 7.1854 0.4965 21,5794 -12.4266 37.6267 15.2962 37.8267 24,0000
1[J21 Compression | CS02 oK 16.5726 8.4235 10.1651 5.5420 23.3872 117123 23.3872 24,0000
10[10] | Compression | CS04 oK 9.4301 19.4527 9.2955 19.2807 96715 19.6316 19,6318 24,0000
10 [J11] | Compression | CS02 oK 17.0273 12.6948 15.3387 11.1209 187778 14.3306 187778 24,0000

[Fig.1.33] Bang két qua cla (rng suét tai giai daan thi cong

Elem : S6 phén t&

Part : Kiém tra vj tri (I-End, J-End) ctia mdi phén ti

Comp./Tens.: Ung sudt nén hodc kéo

Stage: Giai doan thi céng c6 tng sudt I&n nhdt tai mdt cdt tuong tng
CHK : Ki€ém tra wng sudt két hop cho cdc giai doan thi céng

FT : Ung sudt két hop do My va lwc doc truc tai th trén

FB : Ung sudt két hop do My va lurc doc truc tai thé dudi

FTL : Ung sudt két hop do My, Mz vd lyc doc truc va thé trén bén trdi
FBL : Ung sudt két hop do My, Mz vd lwc doc truc va thé duwdi bén trdi
FTR : Ung sudt két hop do My, Mz va luc doc truc va thd trén bén phdi
FBR : Ung sudt két hop do My, Mz va lyc doc truc va thé dudi bén phdi trdi
FMAX : Ung sudt két hop Ién nhét trong s6 sdu thanh phdn néu trén
ALW : Ung sudt cho phép cia mdt cdt ngang tai giai doan thi céng

FT FB FTL FBL FTR FER FHAX ALW
Elem Part D Eroniers || ER5 || @ (H/mmE) (Nimm?) (H/m) (Nimn?) (NI (Nimm) (NI} (NimmE)
3 1] | Girder(Composite) | Compression | C51 | OK 9.4909 13.7264 9.0472 13.3080 9.9345 14.1446 141446 24.0000
11 [[11] | Girder(Composite) | Tension cs1_ oK 9.4909 137264 9.0472 13.3080 9.9385 14.1446 9.0472 ~0.0000
11 [J[12] | Girder(Composte) | Compression | CS1 | OK 92161 145268 87568 14.0938 96754 14,9589 14,9509 24.0000
11[J[12] | Girder(Composte) | Tension cs1__ oK 92161 145268 87568 14.0938 96754 14.9589 87568 ~0.0000

Girder/Slab: DGm ctia mdt cdt lién hop dwoc ky hiéu la Girder(composite); ban mdt dam (slab) cia mdt
cdt lién hop dwoc ky hiéu la Slab(composite); mét cit PSC khdng lién hop duoc ky hiéu I Girder(PSC).

e

B.] Records Activation Dialog |E|
Element Part Murmber | Comp,/Tens,
[ &I | [ Mone | [Inverse| [ Prev | [#]Part i [¥]Compression
o, TEE 119 [Z]Part j [¥] Tension

Add

Delete

Replace

Intersect
() Girder @ Slab

[ oK ][ Cancel |

Kich chudt phdi >> Context Menu >> Activate Records

Cdc két qué co thé duoc loc va lwa chon cho Ddm va Ban mét dam. Cdc két qud nay cd thé duoc xudt
ra riéng ré cho Girder(Composite) va Slab(Composite). D6i vdi cdc mdt cit PSC khéng lién hop, cdc két
qud déu ra sé cho Girder(PSC); ngay cd khi phén ban mét dam duoc lwa chon, két qué déu ra sé khéng
¢6 phdn Slab(Composite).
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1.4.2 Qua bao cao MS Excel
C4ac két qua c6 thé duoc kiém tra duédi dinh dang bdo cdo MS Excel nhu hinh sau.

» Design>PSC Design >PSC Design Calculation...

A B C D E F G H J K L M

Allowable stresses in concrete at construction stage

FT FB FTL FBL FTR FBR FMAX ALW
5 | B H Part | Comp.Tens.| Stage | .. in%)| (kipsiin®) | (kipsfin®) | (kipsiin®) | (kipsfir?) | (kipsfin®) | (kipsfin) {kip:.lin’}‘ OKING ‘
3 11 Compression CS1 0.28 1.26 0.28 1.26 023 1.26 1.26 278 QK
4 11 Tension c51 028 126 028 126 023 126 028 0 OK
5 1J Compression C81 03 1.23 0.3 1.23 03 123 123 278 oK
6 1J Tension Ccs1 03 1.23 0.3 1.23 03 123 0.3 0 QoK
7

8
W4 b M| StressACS o StessdLCE - PrincipalStressMCS - FrincipalStressatLCBMaxShear - PrincipalStressAtLCBMax Tol

[Fig.1.34] Bang két qua cua trng suat tai mot giai doan thi cong

**K&t qua dAau ra cla gid tri ’ng suat 13 riéng ré& cho phan dam va ban mit dam vdi viéc b sung kiém tra
thiét k& mat cét lién hop.
Al B c D E F G H J K L M N

. Allowable stresses in concrete at construction stage

) T ) FTL FBL FTR FBR | FMAX | ALW
5 | Hem ‘ Part | GirderiSlab | Comp.Tens. | St€ |\ i | (kipsfin®) | (kipsiin®) | (kipsiin®) | (ipsiin®) | (kipsfin®) | (kipsiin®) | (kipsfin®) | "¢
3 1191 - Compression CS1 093 238 0.79 225 1.07 25 251 348 OK
4 1191 - Tension cs1 0.93 238 0.79 225 1.07 251 0.79 0 OK
5 1194 - Compression CS1 0.83 255 0.67 24 0.99 271 271 348 OK
6 1184 - Tension Ccs1 0.83 2455 0.67 24 0.99 27 0.67 0 OK
7 114 Girder Compression C51 134 21 127 2.04 14 217 217 348 OK
8 14 Slab Compression CS3 042 0.46 041 0.44 0.44 047 047 235 OK
9 1.4 Girder Tension Cs1 134 21 127 2.04 14 217 127 0 OK

2. Ung suat mat cat ngang tai theo trong sir dung
Ung suat phan tir tai theo tai trong s& dung sau mat mat phai dap &ng cac diéu kién sau day:
Ung suat nén I&n nhat theo tai trong st dung sau mat mat < (rng suat nén cho phép cla bé
tong: 0.< 0ca
Ung suat kéo I&n nhat theo tai trong si dung sau mat mat < rng suat kéo cho phép cla bé
tong: 01< O,

Tiéu chuin d@ nghij céc gia tri ('ng suat cla két cdu PSC sau mat mat s& dugc kiém tra theo céc
ndi dung dudi day:

Kiém tra rng suat nén: cho t6 hop tai trong cla trang thai gidi han sir dung 1.

Kiém tra rng suat kéo: cho t6 hop tai trong cla trang thai gidi han st dung 3.

Table 3.4.1-1—Load Combinations and Load Factors

DC Use One of These at a Time
DD
DwW
EH
EV IL
ES M
EL CE
Load PS BR
Combination CR PL
Limit State SH LS WA ws WL FR TU TG SE EQ BL Ic cT cv
Strength I Yo 175 | 1.00 | — [ — | 1.00 | 0.50/120 | yre | Ys& — — — — —
(unless noted)
Strength TT vo | 135]100 | — | —J100]050120 [ yrg |ve| — | — | — | — | —
Strength IIT Yo — 1.00 | 14 — 1.00 | 0.50/120 | yre | Ys£ — — — — —
0
Strength TV Yo — 1.00 — — 1.00 | 0.50/120 | — — — — — — —
Strength V Yo 135 | 1.00 | 04 [ 1.0 | 1.00 | 0.50/120 | Yre | Y= — — — — —
0
Extreme Yp YEQ | 1.00 | — — 1.00 — — | — 1.00 — — — —
Event [
Extreme Yp 0.50 1.00 — — 1.00 — — — — 1.00 1.00 1.00 1.00
Event IT
Service I 1.00 1.00 1.00 03 10 1.00 | 1.00/120 | vp VSE — — — — —
0
Service IT 1.00 | 130 1.00 — — 1.00 | 1.00/120 | — — — — — — —
Service TIT 100 [ 080 | 100 [ — [ — [ 100 [ 100120 [ yrg | v | — — | 1 =1 =
Service IV 1.00 | — 100 | 07 | — | 1.00 | 1.00/1.20 | — | 1.0 — — — — —
0

[Fig.1.35] T6 hop tai trong cho trang théi gidi han sl dung
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Trong midas/Civil, cac truéng hop tai trong dé kiém tra (rng suat nén va rng suat kéo sau mat
maét c6 thé dwoc lwa chon théng qua hdp thoai nhu hinh Fig.2.9.

C4c trwdng hop tai trong cla Trang thai S&r dung 1 s& dwoc str dung dé kiém tra (rng suit nén,
va cac trudng hop tai trong clia Trang thai S dung 3 s& duoc sir dung dé kiém tra &ng suat

kéo.
Concrete Allowable Stress Load Case @
Service Limit(SL) Service Limit1
clCB23 clCB15 -
cLCB24 -= | | dLCB16
cLCB29 dlCB17
cLCB30

dCB13 -

cLCB31 P — :

Service Limit3

<
N

-
=

< ||ccB2s
Cancel

[Fig.1.36] HOp thoai trwong hop tai trong trng suat cho phép cla bé tong

2.1 Ung suat cho phép chia bé téng

‘3 e 7 7 2 A aA
(1) Ung suat nén cho phép cua bé tong AASHTO LRED12
Table 5.9.4.2.1-1 —Compressive Stress Limits in Presmressed Concrete at Service Limit State after Losses, Fully Presmessed (5 9.4.2 1)
Components e
Location Stress Limit
s In other than segmentally constructed bridges due to the sum of effective prestress 0.45f", (kst)

and permanent loads

s In segmentally constructed bridges due to the sum of effective prestress and 0.4571", (ks1)
permanent loads

s Due to the sum of effective prestress, permanent loads, and transient loads as well as 0.60 0,1 (ksi)
during shipping and handling

[Fig.1.37] Ung suat nén cho phép clia bé téng

Cong thirc sau duwgc dua vao trong chuong trinh midas/Civil:
O =0.45f"; (1.61)

(2) Ung suat kéo cho phép clia bé téng
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Table 5.9.4.2.2-1—Tensile Stress Limits in Prestressed Concrete at Service Limit State after Losses, Fully Prestressed

Components

Bridge Type

Location

Stress Limit

Other Than Segmentally
Constructed Bridges

Tension in the Precompressed Tensile Zone Bridges,
Assuming Uncracked Sections

* For components with bonded prestressing tendons or
reinforcement that are subjected to not worse than
moderate corrosion conditions

s For components with bonded prestressing tendons or
remnforcement that are subjected to severe corrosive

0.19Vf", (ksi)

* In areas with bonded reinforcement sufficient to resist
the tensile force in the concrete computed assuming an
uncracked  section. where reinforcement  is
proportioned using a stress of 0.5 7. not to exceed
30 ks1

conditions 0.0948V7", (ksi)
*  For compenents with unbonded prestressing tendons
No tension
Segmentally Constructed | Longitudinal Stresses through Joints i the Precompressed
Bridges Tensile Zone
* Joints with minimum bonded auxiliary reinforcement 0.0948V7", (ksi)
through the joints sufficient to carry the calculated
longitudinal tensile force at a stress of 0.5 fy; internal
tendons or external tendons
* Jomts without the mmimum bonded awxliary No tension
reinforcement through joints
Transverse Stresses through Jomnts
* Tension in the transverse direction in precompressed 0.0948V7", (ksi)
tensile zone
Stresses in Other Areas
*  For areas without bonded reinforcement No tension

0.19V7", (ksi)

Principal Tensile Stress at Neutral Axis in Web

* Al types of segmental concrete bridges with internal
and/or external tendons, unless the Owner imposes
other eriteria for critical structures

0.1107", (ksi)

[Fig.1.38] Ung suat kéo cho phép ctia bé téng

Chuwong trinh midas/Civil tinh &ng suat cho phép cla bé tdng sir dung théng sé theo theo hinh
Fig.2.11 duogc thé hién tai bang sau:

[Table1.5] Ung suat cho phép clia bé tong

Bién phap
thi cong

Trwong hop

Ung suét cho phép (ksi)

Khéng phan doan

Véi cét thép dinh bam va cap DUL

Piéu kién an mon - not Worse

= 0.19%sqrt(fck)

Phan doan

N ’ (o]
Viing chiu keos inh ba -
ung et dinh bam Pidu kign an mon - Severe = 0.0948*sqrt(fck)
treéc nén g
Cbt thép va cap DUL khéng dinh bam gl =0.0
Ngoai viing chiu kéo treéc nén g| ta =00
Viing chju kéo trudc nén va Néu tng suét cbt thép < 0.5fy, o| e =0.0948"SQRT ()
A Cét thép dinh bam va cap DUL N A A ”
Khép noi dinh bam Néu (rng suat cot thép > 0.5fy, gl w= 0.0
Cendonréng hop khac glw= 0.0
Vi cét thép dinh bam va cap DUL Néu (rng suét cot thép < min(0.5fy, 30ksi) , g | ta = 019*SQRT(fc)
Khong khop ndi Gt Ewm Néu (vng suét cot thép > min(0.5fy, 30ksi) gle= 0.0
Cther wong hop khac ollh=s 90

Ly gidi cy thé cho mdi muc nhv sau:

Vung chiu kéo trwéd'c nén (Precompressed Tensile Zone)
Theo Tiéu chuan, Vung chiu kéo truwdc nén dwoc dinh nghia 1a bat ky viing nao clia mot thanh
phan DUL, trong d6 DUL gy ra (rng suat nén va anh hudng cla céc tai trong sit dung gay ra

rng suat kéo.

Chuong trinh midas/Civil tinh todn tng sudt bé téng trong mdt cdt ngang st dung cdc
phuwong phdp sau va xdc dinh Ving chiu kéo trwdc nén sau mét mdt (giai doan thi
cong)midas Civil calculates the concrete stress in cross-section using the following
methods and defines the Precompressed Tensile zone at After Loss (construction stage).
- Ung suét nén: TendonPrimary (CS) + Tendon Secondary (CS), va
- Ung suat kéo: t6 hop tai trong trang théi gidi han s& dung (SLS) - (Tendon primary +

Tendon secondary).
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Diéu kién 3n mén
Khai bao dir liéu cho viéc xem xét Diéu kién 3n mon cé thé dwoc nhap tai hdp thoai sau:

P PSC> Design Parameter> Parameters...
["PSC Design Parameters =)

Desian Code : AASHTO-LRFD12 ha

Input Paramaters
Tendon Type Corrosive Condition
{+ Low Relaxation Tendons O ==z " Moderate/Mid
" Stress Relieved Tendons
¢ Prestressing Bars Flexural Strength
IC c ibil
Exposure Factor for Crack Width e e
¥ Class1(1.0)
Construction Type
" Class 11 (0.75)
{* Segmental " Non-Segmental
©User |1 ¢ ¢
Qutput Paramaters
At Construction Stage/Service Loads At Factored Loads
v Stress by Construction Stage Iv Flexural Strength Check
¥ Stress by Service Load Combinations [¥ Shear Strength Check
[V Stress in Prestressing Tendons [ Combined Shear and Torsion Chedk

Iv Principal Stress by Construction Stage

¥ Principal Stress by Service Load Combinations
(Max Shear)

IV Principal Stress by Service Load Combinations
(Max Torsion)

¥ Crack Check =
Select All Unselect All
o

[Fig.1.39] PSC Design parameter Dialog -corrosion condition
C4ac thong s& dau vao va cac diéu kién twong ng quy dinh tai Tiéu chudn duoc liét ké

theo bang dudi day:
[Table1.5] Diéu kién &n mon

Thoéng s6 dau vao Piéu kién cha tiéu chuan
Severe (khic nghiét) Severe
Moderate/Mild(vira/nhe) Not worse
Joint/non-Joint . tham chiéu muc 2.1.1
Cét thép dinh bam : tham chi€u muyc 2.1.1
Kiém tra (rng suét trong cét thép : tham chiéumuc2.1.1

2.2 Kiém tra (rng suat mat cat ngang theo tai trong st dung

O, <O,y , Oy < Oy, (1.62)

2.3 Kiém tra két qua &ng suat mit cat ngang theo tai trong st dung

2.3.1 Qua cac bang két qua
C4ac két qua c6 thé duoc kiém tra nhu dugc thé hién tai bang sau.

P Design>PSC Design>PSC Design Result Tables>Check stress for cross section at service

loads...

4“8 Model View %1 Check stress for cross section at service loads

Lcom T B L FBL FIR FBR FILAX ALW
|| || e Name Type & (W) (Nimm), (W) (N, (MimmE) (Wmn) (Nimm) (Wmi)
¥ 1 [ Compression__|cLCB17__|FICIN_[ NG 14,4088 19613 12,9861 11,3459 435907 50568 355907 | 24.0000
T[J]__|Compression | cLCBT7 |FXMAX |NG 152867 02215 75950 10,5029 385812 15127 395612 | 24,0000
10 [110] | Compression | cLCBI7 | FXMAX | NG 17.4530 3.2980 10.1903 -10.0674 24,9851 3743 249851 | 24,0000
70 [JT1]__| Compression | LCBT7__| PXMAX_ NG 16,6431 2412 53472 10,1939 352430 BEES 352430 | 24,0000

[Fig.1.40] Bang két qua cua trng suat tai tai trong st dung

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012

42



Elem: S6 phan ti

Part: Kiém tra vj tri (I-End, J-End) cia mdi phén to
Comp./Tens.: Ung sudt nén hodc kéo

LCom Name: Tén t6 hop tdi trong

Type: Displays the set of member forces corresponding to moving load case or settlement load case for
which the maximum stresses are produced

CHK: Kiém tra trng sudt két hop cho tdi trongj si¥ dung

FT: Ung sudt két hop do My va lwc doc truc tai thd trén

FB: Ung sudt két hop do My va lure doc truc tai thd dwdi

FTL: Ung sudt két hop do My, Mz va luc doc truc tai th trén bén trdi
FBL: Ung sudt két hop do My, Mz va luc doc truc tai thd dwdi bén trdi
FTR: Ung sudt két hop do My, Mz va lwc doc truc tai thd trén bén phdi
FBR: Ung sudt két hop do My, Mz va lyc doc truc tai thé dwdi bén phdi
FMAX: Ung sudt két hop Ién nhét trong sau thanh phén néu trén.
ALW: Ung sudt cho phép trong bé téng tai trang thdi gidi han st dung.

" FT FB FTL FBL FTR FBR FMAX ALW
Eem | Part Girder/Slab comp.ens. | Stage | CHK | (s () () Qi) (hmme) (Himim?) (tume) (iR
[3 1] Girder(Composite) | Compression Cs1 OK 9.4909% 13.7264 9.0472 13.3080 9.9345 14.1446 141446 24.0000
11 | [11] Girder(Composite) | Tension CS1 0K 9.4909% 137264 9.0472 13.3080 9.9345 14,1448 5.0472 -0.0000
11[J[12] | Girder(Composite) | Compression | CS1 0K 92181 14,5269 87568 14.0938 96754 14,9599 14.9599 24,0000
11[J[12] | Girder(Composite) | Tension csi oK 92181 14,5269 87568 14.0938 96754 14,9599 87568 ~0.0000

Girder/Slab: Két qud déu ra duoc thé hién riéng ré cho mdt cdt lién hop: Girder(composite) and
Slab(Composite).

2.3.2 Qua bdo cdo MS Excel
Viéc kiém tra két qua cé thé duoc thuc hién qua dinh dang bdo cdo MS Excel nhu dugc thé
hién tai hinh duwdi day.
» Design>PSC Design>PSC Design Calculation...

A B c D E F G H J K L M

Allowable stresses in concrete at service load combinations

FT FB FTL FBL FTR FER FMAX ALW
o | Hem H Part | Comp.Tens. | Leom ‘mmn’}‘ tkipslin’r‘ (Kipsiin®) | (Kipsiin?) ucipmin’r‘ (kips/in?) | (Kipsfin?) (kipsﬁn’]‘ OKING
3 11 Compression cLCB13 -0.09 12 -0.09 12 -0.09 12 12 29
4 11 Tension cLCB15 -0.14 1.16 -0.14 1.16 -0.14 1.16 -0.14 0 NG
4] 1.4 Compression cLCB13 -0.02 1.09 -0.01 1.09 -0.04 1.08 1.09 2.94 oK
6 14 Tension cLCB15 -0.08 1.06 -0.07 1.07 -0.09 1.05 -0.09 -0.49 oK
\474 P M| ShessAICS | StressALCE - PrincipalStressACS - FrincipalStressatl CBiaxShear - FrincipalStress£tL CEMax Tc

[Fig.1.41] Bdo cdo MS Excel cho (rng suét tai tai trong st dung

** K&t qua dau ra cla gia tri (rng suat |a riéng rd cho phan dam va ban mat dam véi viéc bs sung kiém tra
thiét k& mét cat lién hop.

A B c D E F G H J K L M N

- Allowable stresses in concrete at service load combinations

- FT FB FTL FBL FTR FBR FMAX ALW
o | e ‘ PR | e | e | ‘Npsh’} (mhﬂ‘imh’l‘tmh’}‘imh’}‘tmh’} 1ki|:=fl1’i‘ikip=ﬁi’l‘
3 126 | Girder Compression cLCBY 1.07 0 1.06 -0.01 1.09 0.02 109 281
4| 126 Slab Compression cLCBY 04 068 0 032 002 001 068 176 OK
5 125 Girder  Tension  cLCB11 106 004 104 003 107 006 003 0 OK
6 0 oK

126 | Slab Tension cLCB11 0.51 0.46 0.51 0.45 0.52 0.47 0.45

3. Ung suat kéo cho cap DUL

So sanh (rng suat trong cép va&i irng suat cho phép déi vdi tirng nhdm cép.
Sau mat mét tryc ti€p ngay tai vi tri neo, (rng suat I&n nhat trong cép < (rng suat cho phép.
Tai céc vi tri khdc xa khu vire neo, trng suit 1&n nhat trong cép < (rng suat cho phép.
Sau tat ca cdc mat mat, (ng suat I&n nhat trong cap < (rng suat cho phép.

3.1 Ung suat cho phép clia cap DUL
Tiéu chuan trinh bay gidi han (ng suat theo bang sau cho cap DUL tuy thudc vao loai cap
DUL st dung:
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Table 5.9.3-1—Stress Limits for Prestressing Tendons

AASHTO LRFD12

Tendon Type

: (5.93)
Stress-Relieved Strand and Low
Plain Relaxation Deformed High-
Condition High-Strength Bars Strand Strength Bars
Prefensioning
Tmmediately prior to transfer (fs) 0.70fou 0.75 fou —
At service limit state affer all losses (f.) 0.807;, 0.801, 0.80f5,
Post-Tensioning
Prior to seating—short-term fj;, may be 0.907,, 0.90f, 0.90f,
allowed
At anchorages and couplers immediately 0.707zu 0.70fpu 0.70fp
after anchor set
Elsewhere along length of member away 0.70fpu 0.74 fou 0.70fou

from anchorages and couplers immediately
after anchor set
At service limit state after losses (f,.) 0.80f, 0.80f5, 0.80f5,

[Fig.1.42] Gi¢i han (rng suat cho cap DUL

Dang cép DUL c6 thé& duoc quy dinh tir hop thoai thdng s6 thiét k& (PSC Design Parameters)

nhu hinh dudi.

P PSC> Design Parameter> Parameters...

PSC Design Parameters &J‘
DesinCode:  [mammoimor <]

Input Paramaters
Tendon Type Corrosive Condition
& Low i
Low Relaxation Tendons O P  Moderate/Mid
" Stress Relieved Tendans
(" Prestressing Bars Flexural Strength
&+ Cod £~ Strain C tibil
Exposure Factor for Crack Width ode ey
@ Class T (L.0)
Construction Type
¢ Class I (0.75)
{* Segmental = Non-Segmental
" User 1 o <
Output Paramaters
At Construction Stage/Service Loads At Factored Loads
[ Stress by Construction Stage ¥ Flexural Strength Check
[¥ Stress by Service Load Combinations ¥ Shear Strength Check
[ Stressin Prestressing Tendons [¥ Combined Shear and Torsion Check

¥ Principal Stress by Construction Stage
[¥ Principal Stress by Service Load Combinations
Max Shear)

¥ Principal Stress by Service Load Combinations
{Max Torsion)

[¥ Crack Check

| Unselect an
=

[Fig.1.43] HOp thoai thdng sé thiét ké PSC — Tendon Type

Céc théng s& dau vao va cac diéu kién tuwong (ng quy dinh tai Tiéu chuan duoc liét ké

theo bang dudi day:
[Tablel.6] Dang cap DUL
Théng s6 dau vao Diéu kién cla Tiéu chuén

Low Relaxation Tendons Low Relaxation Strand

Stress Relieved Strands

Reli T
SUEES IR Ve and Plane High-strength Bar

Prestressing Bar Deformed Hige-strength Bar

DUL cang trwdc/sau (Pre/Post tensioning) cé thé dugc quy dinh nhw trong hinh Fig.1. 8
Tendon Property Dialogue.

Midas/Civil 4p dung cac gidi han (rng suat cho cép la khac nhau, tuy thudc vao loai cép st
dung va la dang cang trudc hay cang sau.

Ung suat cho phép trong cap ngay sau khi neo dit tai vi tri neo cap (AFDL1)

Ung suat cho phép I&n nhat trong cap tai vi tri neo sau mat mét tryc tiép. Cac gid tri cho “Tai
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neo va bé ndi (couplers) ngay sau khi neo cdp” (“At anchorages and couplers immediately
after anchor set” clia Tables 5.9.3-1 dugc thiét 1ap nhu |a gidi han.

Ung suat cho phép trong cap ngay sau khi neo cap & cdc vi tri khac (AFDL2)

(ng suat cho phép 16n nhat trong cap & vi tri khac doc theo chiu dai clia cap xa khu vie neo
cdp. Cac gid tri cho “Tai vi tri khac doc theo chiéu dai cla cap xa kh viec neo cap” (“Elsewhere
along length of member away from anchorages...”) cla Table 5.9.3-1 dwoc thiét lap nhu 13
gidi han. Diéu nay khdng 4p dung véi trudng hop cang trude.

(ng suat cho phép trong cép tai trang thai gidi han st dung sau cdc mat mat (AFLL1)

Ung suit cho phép t6i da tai trang thai gidi han st dung sau tat ca cac mat mat. Cac gia tri
cho “Tai trang thai gidi han sir dung sau cdc mat mat” (“At service limit stage after losses”)
cla Table 5.9.3-1 dwoc thiét 1ap nhu 13 gidi han.

3.2 Kiém tra (rng suat trong cap DUL
3.2.1 Qua cac bang két qua

Cdac k&t qua (rng suat cla cap DUL co thé dugce kiEm tra theo bang sau.

P Design>PSC Design>PSC Design Result Tables>Check tensile stress for Prestressing

tendons ...
4 &L Model Vlew/\."i Check tensile stress for Prestressing tendons I
- FOL1 FOL2 FLL1 AFDL1 AFDLZ AFLLY
(=rier (N/mme) (NmE) (WmE) (NimmEy (NimmE) (Nimme)
» | 1189.1527 1285 6753 11755123 1255 2512 1176.7980 1176.7980

[Fig.1.44] Bang két qua cho (rng suat cap DUL
Tendon: Tén cdp DUL
V@i DUL cdng sau (Post-tensioned):
FDL1: Ung sudt trong cdp tai vi tri neo.
Ung sudt Ién nhét trong cdp tai vi tri neo ngay sau khi xdy ra cdc mat mdt.
FDL2: Ung sudt Ién nhét trong cdp doc theo chiéu ddi cdp xa vj tri neo cdp, ngay sau khi ddt neo.
Ung sudt Ién nhét trong cdp tai vi tri khdc doc theo chiéu dai clia cdp xa vj tri neo ngay sau khi
ddt neo.
FLL1: Ung sudt Ién nhét trong cdp sau tdt cd cdc mét mat tai giai doan cuéi ciing.
Ung sudt Ién nhét trong cdp tai trang thdi gidi han st dung sau tét cé cdc mét mdt.
AFDL1: Ung sudt cho phép trong cép ngay sau khi ddt neo cdp tai vi tri neo cdp. Ung sudt cho phép
cho FDL1. The allowable stress for FDL1
AFDL2: Ung sudt cho phép trong cdp ngay sau khi ddt neo cdp tai cdc vj tri khdc. Ung sudt cho phép
cho FDL2.
AFLL1: Ung sudt cho phép trong cdp tai trang thdi gidi han st dung sau cdc mét mat. Ung sudt cho
phép cho FLL1.
V@i DUL cdng truoc (Pre-tensioned):
FDL1: Ung sudt trong cdp.
FDL2: -
FLL1: Ung sudt Ién nhét trong cdp sau tdt cd cdc mdt mat tai giai doan cuéi ciing.
AFDL1: Ung sudt cho phép trong cdp trudc khi chuyén
AFDL2: -
AFLL1: Ung sudt cho phép trong cdp tai trang thdi gidi han st dung sau cdc mét mat.

3.2.2 Biéu d6 mat mat theo théi gian cha cap DUL

Ung suat trong mdi cap cho tirng giai doan thi cdng cé thé dwoc kiém tra tir hdp thoai sau:

» Result > Bridge> Tendon Loss Graph...

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam



Tendon Time-dependent Loss Graph =

Tendon: [All - Stage: |CS3 =] step: [Firststep | Animate

Tendon:A1L 313&2~ Step

54

765612
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ces. 612
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o 100 250 200 ss0 700 850 1000 1150 1300 1450 1€D0 1750 1300

Distance (in)

Close
[Fig.1.45] Tendon Time-dependent Loss Graph

Trong d6 thj trén, (rng suat ban dau dai dién cho (tng suit trong cap tai vi tri neo ngay sau mat
maét truc tiép (FDL1), va (rng suat I&n nhat tai biéu d6 thé hién ng suat I&n nhat trong cap tai
cdc vij tri khac doc theo chiéu dai cla cdp xa vij tri neo cap ngay sau dat neo cap (FDL2).

3.2.3 Qua bao cao MS Excel
Cdac két qua c6 thé duoc kiém tra tai bdo cdo dinh dang MS Excel nhu hinh dudi.

P Design>PSC Design>PSC Design Calculation...

A B c D E F G H
Allowable stresses in tendon

= FOL1 AFDL1 FOL2 AFDL2 FLL1 AFLLY | o
i 1] ) 1] 1 ] 1]
3 AL 208.85 187.82  208.8% 187.82 187.93 185.65 NG
4 AR 20885 187.82 20885 18782 18793 18565 NG
5 |A2L 20885 18782 20885 18782 188.08 18565 NG
6 |AZR 208.85 187.82 208.85 18782 188.06 185.65 NG
7 |A3L 208.85 187.82 208.85 18782 18823 18565 NG
8 AR 208.85 187.82 208.85 18782 18823 185.65 NG
9 A4l 208 85 18782 20885 187 82 188 67 18565 NG
10 |A4R 208.85 187.82  208.8% 187.82 188.67  185.65 NG
11 B1L 20885 187.82 20885 18782 18847 18565 NG
12 B1R 208.85 187.82 20885 18782 18847 18565 NG
13 B2L 20885 18782 20885 18782 18864 18565 NG
14 B2R 208.85 187.82 208.85 18782 18864 18565 NG
15 B3L 208.85 187.82 208.85 18782 18882 185.65 NG
16 B3R 208.85 187.82 208.85 18782 188.82 185.65 NG
17 |B4AL 208 85 18782 20885 187 82 188 99 18565 NG
18 B4R 208.85 187.82  208.8% 187.82 188.99 185.65 NG
19 |C1L 20885 187.82 20885 18782 18742 18565 NG
20 |[C1R 208.85 187.82 20885 18782 18742 18565 NG
21 |c2L 20885 18782 20885 18782 18724 18565 NG
22 |C2R 208.85 187.82 208.85 18782 18724 18565 NG
23 |C3L 208.85 187.82 208.85 187.82 186.7  185.65 NG
24 |C3R 208 85 18782 20885 187 82 188.7 18565 NG
25 [C4L 208.85 187.82  208.8% 187.82 188.74 185.65 NG
26 |C4R 20885 187.82 20885 18782 18874 18565 NG

M 4 M| TendonStress Stress8iCS StressALCE o PrincipalStress&tCS Principald
[Fig.1.46] Bdoc do MS Excel cho (rng suat kéo trong cap DUL

4. Ung suat chinh tai mét giai doan thi cong
Xdac dinh ¢ng suat kéo chinh 16n nhat gitra cac diém kiém tra (ng suat 1~10 clia mat cat ngang
tai mét giai doan thi cdng va so sdnh cac gid tri d6 vdi ing suat cho phép. NGi cach khdc thi,
gia tri rng suat kéo chinh |&n nhat < (rng suat cho phép.

4.1 Ung suat kéo cho phép AASHTO LRFD12

Tiéu chuan trinh bay phuwong trinh sau cho (ng suat kéo cho phép d6i véi Cau Thi cong (i )

Phan doan (Segmentally Constructed Bridges):

o =0.110/f, (1.63)

Trong do, f’ci twong tw trong muc 2.1.2.
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Chuwong trinh midas/Civil 4p dung cdng thirc trén cho cd hai phuwong phép thi cong phan
doan va khéng phan doan.

4.2 U'ng suat chinh I&n nhat
Ung sut kéo chinh I&n nhat cho mbi diém tai mot giai doan thi cong dwoc tinh nhu sau:

Ops =%|:(O-x+O—z)i\/(o-x_o-z)2+4(rs+Tt+TP)2j| (164)

Trong do,

ox 1 Téng céc irng sudat doc truc theo hé ECS x-direction
o2 : Tong cac 1mng sudt doc truc theo hé ECS z-direction
7s 1 Ung sudt cdt do cat

7 2 Ung sudt cdt do xodn

1 : Ung sudt cat do cot thép chiu cat

4.2.1 Céc &rng suat cua dam PSC
Céc thanh phan (ng suit dé tinh gia tri ('ng suat kéo chinh I&n nhat c6 thé duoc kiém tra tir
bang két qua dudi day:

» Results>Result Tables>Beam>Stress(PSC)...

4 Model View /& Result-[Beam Stress(PSC)] |

Secton | Sigao(aan | Seoox(iome] Sgodiiome Sigxz (bar) | Sigh (shear)] 59 | Sig-ps(itax) | Sig-Ps(iin)
Posiion | (ki) nty) - oure) | qaume) | (shear-iorsi tour) | ()
[1]|_Pos-1 | 687656000 | 7.18238+00 | 2567656+004 0.00006-000 | 2 14516700% | 220236+004 | 220256004 | 541726700
11| Pos-2 | 6.87656+000 | 7.16232+00 0.00002:000 | 0.00002+000 | 3.1201e+002
11| Pos-3 | 687656000 | 5.03426+00 | - E 0.00006+000 | 0.00006+000 | 7.3945+002 | 7.
Summati [CS02 [ 001(frst| 11| Pos-4 | 68765+000 | 503422400 0.00002:000 | 1.23282+00% | 1
Summati o01(frst Poss | 6:8765¢+000 | 250752:00 E 3.4 B.91516+00 | 3.185265003 | 431406003
‘Summati CS02 [ 001(frst|  {1)| Pos-6 | 68765+000 | 250782400 E —8.9151+00 | -1.40722+00 | 1
5
1
1
0

Elm | Load | Stage [ Step | Part

‘Summati | G502 | 001(frst
‘Summati | CS02_| 001(frst
‘Summati | CS02_| 001(frst

09502+003
‘Summati | CS02_| 001(frst Pos-7 | 6.8765¢+000 | 7.13026-002 E 5.9151e-00 | 4.1366e=003 | 5.14072+003
‘Summati | CS02_| 001(frst Pos 8 | 6876564000 | 7.13026-002 E 8.0151e+00 | 13774800 | 1.3689+003
‘Summati | CS02_| 001(frst Pos-5 | 6.8765¢+000 | 7.5333e-001 E 5.91518+00 | 3.51642+003 | 456600003 | <.
‘Summati | CS02_| 001(frst Pos-10 | 6:8765e+000 | 75333+001 E 20151e+00 | -1.39652+00
‘Summati | CSU2_[001(frst | J[2) | Pos-1 | .7906e+00 | -7.78208+00 E o. 0.00006+000

‘Summati | CS02_[001(frst | J[2] | Pos-2 | £.7906e+00 | -7.7820e+00 E 0.00006+000 | 0.
‘Summati | CSU2 [ 001(frst|  J[2]| Pos3 | .7906e+00 | 367086002 E 0.00006+000
‘Summati | CS02_[001(frst|__J[2] | Pos-4 | £.7906e+00 | 36708002

‘Summati | CSU2 [ 001(frst|  J[2) | Pos5 | .7906+00 | -6.58426+00 S151e-00
‘Summati [CS02 [ 001(frst | J2]| Pos | 57906e+00 | 559426400 | 9151e=00
‘Summati | CSU2 [ 001(frst|  J[2) | Pos7 | .7906+00 | 7.46626+002 E E 58151e-00
‘Summati [CS02 [ 001(frst | J]| Pos8 | 57906e+00 | 7 4662e+002 | E 0151e=00
‘Summati | CSU2 [ 001(frst|  J[2) | Pos9 | .7906e+00 | 583816002 E E 58151e-00

‘Summati | C502 | 001(first J[2]| Pos-10 | -8.7906e+00 | 5.8381e+002 | -1.1732e+00 | -8.5788e+00 | -9.4758e+00 | -1.5441e<00 | 3.0627e+002 | -3.3289¢+00 | -8.8151e+00
[Fig.1.47] Ung suat ctia dam PSC
Sig-xx (Axial): Ung sudt doc truc do luc doc truc Fx) trong hé ECS x-direction

Sig-xx (Moment-y): Ung sudt do My (mé men theo ECS y-axis) trong hé ECS x-direction
Sig-xx (Moment-z): Ung sudt do Mz (md men theo ECS z-axis) trong hé ECS x-direction
Sig-xx (Bar): Ung sudt doc truc do thép thanh chiju cdt theo hé ECS x-direction

Sig-xx (Summation): Téng rng suét doc truc trong hé ECS x-direction va trng sudt doc truc do thép thanh
chju cdt trong hé ECS x-direction ~ ECS x-direction

Sig-zz: SSng suét trong hé ECS z-direction

Sig-xz (shear): T6ng trng sudt cdt do lurc cdt va thép thanh chju cat
Sig-xz (torsion): Ung sudt cdt do xodn

Sig-xz (bar): Ung sudt cdt do thép thanh chju cdt

Sig-Is (shear): Ung sudt phuong ngang do luc cdt

Sig-Is (shear+torsion): Ung sudt phuong ngang do xodn va lwe cat
Sig-Ps1: Ung sudt chinh Ién nhét

Sig-Ps2:Ung sudt chinh nhé nhét

4.3 Kiém tra &rng suat chinh tai mot giai doan thi cong

o. <0
ps = Tta (1.65)
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4.4 Kiém tra két qua (rng suat chinh tai mot giai doan thi cong
4.4.1 Qua cac bang két qua
C4ac két qua c6 thé duoc kiém tra nhuw bang dudi day:

P Design>PSC Design>PSC Design Result Tables>Principal stress at a construction stage ...

1 & Model Vlew/b’i Principal stress at a construction stage I

tem | part | ™ g [ o | S0P sig_P2 Sig_F3 Sig_P4 Sig_P5 Sig_P6 Sig_PT Sig_P8 Sig P8 | sig P10 | SigMAX | Sig_AP ‘
s, (khim) (khim®) (kNIm?) (kN (kN (ki) (khim) (khim) (kNIm?) (kN [CL) (kI
1[I Tension | CS02 | NG | 22022845 | 312.0054 | 7394461 | -13230.135 | -4314.0122 | 1095.0335 | 51406831 | -1368.9156 | 45659622 | -1186.4212 | 22022845 | 2114.8326
1[3E2 Tension |CS02 |OK | -085.3343 | 4627667 | —873.7914 | 15431503 | 6220289 | 100.6738 | 4212502 | -50.1476 | 477.7564 | 62.0845 | -1543.1593 | 2114.8326
» 10[1[10]  [Tension |CS02 | OK 354521 | 337141 -19.0499| -195566 | 6820149 | 1624717 | -314.0479| 2609484 | 210.9158 | 4821331 -662.0149 | 2114.8326
10 [J[1] | Tension |CSO1 | OK -0.0000 | -0.0000 | -1245.4446 | 12454446 | 466.3484 | 4663434 | 306.0943 | 306.0943 | 227.0447 | 207.0447 | 12454446 | 2114.8326

[Fig.1.48] Bang két qua cho (rng suat chinh theo giai doan thi céng

Elem: S6 phan tir.

Part: Kiém tra vi tri (I-End, J-End) ctia mébi phén ti

Comp./Tens.:Ung sudt nén hodc kéo

Stage: Giai doan thi cong

CHK: Kiém tra trng sudt chinh cho cdc giai doan thi céng

Sig_P1: Ung sudt chinh tai vi tri phia trén bén trdi ctia bdn cdnh trén

Sig_P2: Ung sudt chinh tai vi tri phia trén bén phdi cda bén cdnh trén

Sig_P3: Ung sudt chinh tgi vj tri phia dwdi bén phdi cia bén cdnh dudi
Sig_P4: Ung sudt chinh tgi vj tri phia dwdi bén trdi cia bén cdch dudi

Sig_P5: Ung sudt chinh tqi vj tri phi trén bén trdi ban bung (at Z1 Level)
Sig_P6: Ung sudt chinh tai vi tri phi trén bén phdi bdn bung (at Z1 Level)
Sig_P7: Ung sudt chinh tai vi tri truc trung hoa phia trdi ban bung (at Z2 Level)
Sig_P8: Ung sudt chinh tai vi tri truc trung hoa phia phdi ban bung (at Z2 Level)
Sig_P9: Ung sudt chinh tai phia dudi bén trdibadn bung (at Z3 Level)

Sig_P10: Ung sudt chinh tai phia dwdi bén phdi béan bung (at Z3 Level)
Sig_MAX: Ung sudt chinh Ién nhét gitra cdc gid tri P1-P10.

Sig_AP: Ung sudt chinh cho phép tai vj tri truc trung hoa bén bung

4.2.2 Qua bao cao MS Excel
K&t qua co thé duoc kiém tra dudi dinh dang bdo cdo MS Excel nhu dugc thé hién & hinh sau:

P Design>PSC Design>PSC Design Calculation...

A B G D E F G H | J K L M N (o] P Q

Allowable principal stresses in concrete at construction stage

e (psiind) | gapsiin) (ips/ind)

2

3 11 Tension Ccs4 -0.09 0.06 0.05 -0.01 -0.09 032 0K
4 1J Tension Ccs4 -0.01 -0.01 0 0 -0.01 -0.01 -0.01 0.01 0 0 -0.01 032 0K
g
.

FP2
(kipsiin?)
-0.09

FP3
(kipsiinZ)
0

FP4
(kipsiin®)
0

FP5
(kipsfin?)
-0.08

FPE. FP7 FPE

(kipsiin®)
-0.05

FPY
(Kipsfin?)
-0.01

FP10 FMAX AFP
Comp.Tens. | Stage (psiind) | (ipaiery | OXME

Fi
(kipsfin?)

1« » | TendonStress StriessAICS - StressAILCE | PrincipalStressMCS < PrincipalStressAtLCBMaxShear . PrincipalStressAtLCBMax Torsion 11 1. %2
[Fig.1.49] Bdo cdo MS Excel cho trng suat chinh theo giai doan thi cdng

5. Ung suat chinh theo tai trong str dung (Ngoai trir &ng suat
cat do xoan)

Xac dinh (rng suat kéo chinh I&n nhat gitra cdc diém kiém tra (ng sudt 1~10 clia mét cit ngang
theo cac tai trong st dung va so sanh cac gia tri d6 vdi rng suit cho phép. Néi cach khac thi,
gid trj &ng suat kéo chinh I&n nhat < &ng suat cho phép. O day anh hudng cit do xodn duoc
loai bé.

5.1 U'ng suat kéo cho phép
Tiéu chuan (Table .9.4.2.2-1) thé& hién cong thirc sau cho tng suat kéo cho phép vdi Cau

Thi cong Phan doan (Segmentally Constructed Bridges):

O = 0.110\jft' (1.66) AASHTO LRFD12

(5.9.4.2.2)
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Trong midas/Civil dp dung cong thirc trén cho ca hai phuong phap thi cong phan doan va
khong phan doan.

5.2 Ung suat chinh lé&'n nhat

Ung suat kéo chinh 16n nhat tai mdi diém clia mot giai doan thi cong duoc tinh todn theo cong
thirc sau:

O'ps=%|:(O’x+O’Z)i\/(o'xfo'z)2+4(‘[s+Tt+’l‘p)2] (1.67)

Trong do,

ox 1 Téng ing suat doc truc trong hé ECS x-direction
o7 : Tong #mng sudt doc truc trong hé ECS z-direction
75 - Uhg sudt cat do luc cat

7 Ung sudt cdt do xodn

7 1 Ung sudt cat cho cot thép chiu cdt

5.3 Céc (rng suat cua dam PSC

C4c thanh phan (rng suat dé tinh gia tri 'ng suat kéo chinh 1&n nhat cé thé dwoc kiém tra tir
bang két qua dudi day:

Tham chiéu muc 3.4.2.1 C4c (rng suat ciia dam PSC.

5.4 Kiém tra (rng suat chinh theo tai trong st dung

o. <0,
ps = Tta (1.68)
5.5 Kiém tra két qua rng suat chinh theo cac tai trong s dung
5.5.1 Qua cac bang két qua
C4c gid tri két qua co thé dugc kiém tra nhu thé hién tai bang dudi day.

P Design>PSC Design>PSC Design Result Tables > Result table for principal stress at service
loads(excluding torsional shear stress)...

@ Model V\ew/{i Principal stress at a construction stage 1

T P e Sig_P2 Sig_P3 Sig_P4 Sig_PS Sig_P6 Sig_F7 Sig_P3 sig Ps | sig P10 | Sig_Max | Sigap
s. kume) | i) | v (kM) o) | g | geumey | i) | v (kM) (kM) (ki)

1[0 Tension | CS502 |NG | -22022.545 | -312.0054 | -739.4461 | -13230.135 | -4314.0122 | -1095.0335 | -5140.6831 | -1365,9156 | 45859622 | -1165.4212 | -22022.645 | 2114.8326

1[JZ]  |Tenson |CS02 |OK | -985.3343 | 4627667 | 573.7914 | 15431583 | 6220289 | 1006738 | 4212502 | -50.1476| 477.7564 | -62.0846 | -1543.1593 | 2114.8326

¥ 10[[10] | Tension |CS02 |OK 354521 | -33.7141| -19.0499 | 105566 | 6820149 162.4717 | -314.0470 | 2609434 | 2109158 | 482.1331| -6820149 | 2114.8326
10 [J1] | Tension |CSO1 | OK -0.0000 | -0.0000 | 1245.4446 | 12454446 | 466.3484 | 466.34B4 | 306.0843 | 306.0843 | -227.0447 | 277.0447 | -1245.4446 | 2114.8326

[Fig.1.50] Bang két qua cho (rng sut chinh theo cac tai trong s& dung (loai bd (rng suat cit do xoan)

Elem: S6 phan tir.

Part: Kiém tra vj tri (I-End, J-End) ctia mdi phan to

Comp./Tens.:Ung sudt nén hodc kéo

Stage: Giai doan thi cong

CHK: Kiém tra t*ng sudt chinh cho cdc giai doan thi céng

Sig_P1: Ung sudt chinh tai vi tri phia trén bén trdi ctia bdn cdnh trén

Sig_P2: Ung sudt chinh taqi vj tri phia trén bén phdi ciia bén cdnh trén

Sig_P3: Ung sudt chinh tgi vj tri phia dwdi bén phdi cia bén cdnh dudi
Sig_P4: Ung sudt chinh tgi vj tri phia dwdi bén trdi cia bén cdch dudi

Sig_P5: Ung sudt chinh tai vi tri phi trén bén trdi bén bung (at Z1 Level)
Sig_P6: Ung sudt chinh tai vj tri phi trén bén phdi bdn bung (at Z1 Level)
Sig_P7: Ung sudt chinh tai vi tri truc trung hoa phia trdi ban bung (at Z2 Level)
Sig_P8: Ung sudt chinh tai vi tri truc trung hoa phia phdi bén bung (at Z2 Level)

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam



Sig_P9: Ung sudt chinh tai phia dudi bén trdibadn bung (at Z3 Level)
Sig_P10: Ung sudt chinh tai phia dudi bén phdi béan bung (at Z3 Level)
Sig_MAX: Ung sudt chinh I6n nhét gitta cdc gid tri P1-P10.

Sig_AP: Ung sudt chinh cho phép tai vj tri truc trung hoa bén bung

5.5.2 Qua bdo cdo MS Excel
C4c két qua can kiém tra co thé dwoc kiém tra qua bdo cdo dinh dang MS Excel nhu hinh dudi.

P Design>PSC Design>PSC Design Calculation...
A B c D E F G H
] Allowable principal stresses in concrete at service load combinations at maximum shear

J K L M N (0] P Q

FMAX
(Kips/in?)

AFP
(Kipsin?)

FP10
{Kips/in®)

FP8 FP9

(Kipsiin®)

FP5 FPG FPT OKING

FP1 FP2 FP3 FP4.

Elem Part ‘Comnﬂcﬂl.‘ Leom

2 (Kipsiin®) | (kipsin®) | (kipsfin®) | (kips/in®) | (kipsin®) | (kipsin®) | (kipsin®) | (kKips/in®)
3 11 Tension cLCB14 -0.04 X 0 0.03 -0.04 -017 028 OK

4 1J Tension cLCB15 -0.07 -0.09 0 0 0 0 0 -0.01 0 0 -0.09 028 OK

5

H 4 M| TendonStress StressMCS - StressALCE ~Principalst S | Principaltr | CBMaxShear ~PrincipalStress ALCEMaxTarsion 11 1.1 7%

[Fig.1.51] Bdo cdo MS Excel cho ttng suat chinh theo tai trong st dung (loai bd ng suat cat do xodn)

6. Ung suat chinh tai tai trong st dung

Xac dinh (rng suat kéo chinh I&n nhat gitra cac diém kiém tra (ng sudt 1~10 clia mét cit ngang
theo cac tai trong st dung va so sanh cac gia tri d6 vdi trng suét cho phép. & day ca hai yéu t&
lyc cat va xodn s& dwgc phan anh trong tinh todn (ng suat. Néi cach khac thi, gid tri ing suat
kéo chinh I&n nhat < &ng suét cho phép.

6.1 Ung suat kéo cho phép
Tiéu chuén (Table .9.4.2.2-1) thé hién cdng thirc sau cho trng suat kéo cho phép vdi Cau

Thi cdng Phan doan (Segmentally Constructed Bridges):
O =0.110,/ f, (1.69)

Trong midas/Civil d4p dung coéng thirc trén cho ca hai phuong phép thi cong phan doan va
khong phan doan.

6.2 Ung suat chinh I1&n nhat
Ung suat kéo chinh 16n nhat tai mdi diém clia mot giai doan thi cong duwoc tinh todn theo cong

thirc sau:

O ps =%|:(Gx +Gz)i\/(0'x —O'Z)Z +4(rS + 7, +z'p)2]

(1.70)

Trong do,
ox 1 Téng ing suat doc truc trong hé ECS x-direction
o2 : Tong 4ng sudt doc truc trong hé ECS z-direction
7s - Uhg sudt cdt do luc cat
7 Ung sudt cdt do xodn
7p : Ung sudt cat cho cot thép chiu cat
6.3 Cac (rng suat ciia dam PSC
C4c thanh phan (rng suat dé tinh gia tri 'ng suat kéo chinh 1&n nhat cé thé dwoc kiém tra tir
bang két qua dudi day:
Tham chiéu muc 3.4.2.1 C4c (rng suat ciia dam PSC.
6.4 Kiém tra rng suat chinh theo tai trong st dung

. <0,
ps ta (1.71)

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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6.5 Kiém tra két qua (rng suat chinh theo tai trong str dung
6.5.1 Qua cac bang két qua

C4c gid tri két qua co thé dugc kiém tra nhu thé hién tai bang dudi day.

P Design>PSC Design>PSC Design Result Tables>Principal stress at service loads...

=
I

i, Model View/b'i Principal stress at a construction stage I

gem | pat | ™ giage | cric | S Sig_P2 Sig_P3 Sig_P4 Sig_P5 Sig_PG Sig_PT Sig_P8 Sig P9 | Sig P10 | Sig MAX | Sig_aAP
s (KNI (kNI (kNITR) (kIR (AR} (ki) (KNI (kNI (kNI (kIR (AR} (kM=)
1|01 Tension €s02 NG -22022 345 | -312.0054 | -T39.4481 | -13230.135 | -4314.0122 | -1095.0335 | -51406331 | -1383.9156 | -4535.9622 | -1188.4212 | -22022 845 | 2114.8328
1]4[2] Tension Cs02 | OK -985.3343 | -462.7667 | -873.7914 | -1543.1593 622.0289 100.6738 421.2502 -50.1476 AT7.7564 62.0946 | -1543.1593 | 2114.8326
» 10 | (10} ‘Tension 0K -35.4521 -33.7141 -19.0499 -19.5566 | 8220149 1624717 | -314.0479 280.9484 210.9158 4821331 | -B320149 | 21148328
10 | Ji11]) Tension Cs01 | OK -0.0000 -0.0000 | -1245.4446 | -1245.4446 466.3484 466.3484 306.0943 306.0943 | -Z27.0447 | -227.0447 | -1245.4446 | 2114.8326

[Fig.1.52] Bang két qua cho rng sut chinh theo cac tai trong st dung

Elem: S6 phan tir.

Part: Kiém tra vj tri (I-End, J-End) cia mdi phén to

Comp./Tens.:Ung sudt nén hodc kéo

Stage: Giai dogn thi céng

CHK: Kiém tra trng sudt chinh cho cdc giai doan thi c6ng

Sig_P1: Ung sudt chinh tai vj tri phia trén bén trdi cia bén cénh trén

Sig_P2: Ung sudt chinh tai vi tri phia trén bén phdi cda bén cdnh trén

Sig_P3: Ung sudt chinh tai vi tri phia dudi bén phdi cia bén cdnh dudi
Sig_P4: Ung sudt chinh tai vi tri phia dudi bén trdi cda bén cdch dudi

Sig_P5: Ung sudt chinh tai vi tri phi trén bén trdi ban bung (at Z1 Level)
Sig_P6: Ung sudt chinh tai vj tri phi trén bén phdi bén bung (at Z1 Level)
Sig_P7: Ung sudt chinh tgi vj tri truc trung hoa phia trdi ban bung (at Z2 Level)
Sig_P8: Ung sudt chinh tgi vj tri truc trung hoa phia phdi bén bung (at Z2 Level)
Sig_P9: Ung sudt chinh tai phia dudi bén trdibadn bung (at Z3 Level)

Sig_P10: Ung sudt chinh tai phia dwdi bén phdi bdn bung (at Z3 Level)
Sig_MAX: Ung sudt chinh I6n nhét giita cdc gid tri P1-P10.

Sig_AP: Ung sudt chinh cho phép tai vi tri truc trung hoa bén bung

6.5.2 Qua bao cao MS Excel

C4c két qua can kiém tra cé thé duoc kiém tra qua bdo cdo dinh dang MS Excel nhu hinh dudi.

P Design>PSC Design>PSC Design Calculation...

Allowable principal stresses in concrete at service load combinations at maximum torsion

Elem Part
: [
3 |

FP1 FP2 FP3 FP4 FPS FPG FPT FPB FP9 FP10 FMAX AFP

Comp./Tens.

Leom

OKNG

(kipsiin®) | (Kipsfin) | (kipsin®) | (kips/in?) | (Kipsiin®) | (kipsfin®) | (kipsiin®) | (Kipsin®) | (Kipsiin?) | (kipsin®) [ (Kipsin®) | (Kipsin©)
1 Tension cLCB14 -0.04 0.04 0 0 0.15 017 -0.12 0.14 -0.03 -0.04 017 028 0K
4 14 Tension cLCB15 -0.07 0.09 0 0 0 0 0 0.01 0 0 0.09 028 0K

5
W4 v TendonStress - StressACS - StressMLCE - PrincipalStressAlCS - PrinclpalStessAtLCEMaxShear | PrincipalStressAMLCEMaxTarslon 1110750
[Fig.1.53] Bdo cdo MS Excel cho (rng suat chinh theo tai trong st dung

7. Kiém tra nirt

Trang thai gi¢i han cho nit cé thé duoc kiém tra bang viéc so sanh khodng cach st dung cot
thép chju kéo v&i khodng céch téi da cla c6t thép.

Theo Tiéu chudn AASHTO-LRFD, giéi han nirt phai dugc kiém tra cho “c6t thép it cacbon - thép
mém (mild steel reinforcement)”. Khodng cach dp dung c6t thép chju kéo phai dugc so sdnh
v@i khodng cach tinh toan t6i da cla ct thép.

N&i cdch khdc thi, khodng cach 4dp dung cla cét thép < khoang cach |&n nhat cda c6t thép.

7.1 Khodang cach I&n nhat cua cét thép

Khodang cach t8i da cla cdt thép dugc tinh todn theo cdng thirc sau:

_ 700y,

Smax = - 2dc (1.72)
ﬂs fss

Hudng dan Thiét ké cho Midas/Civil — Midas IT Vietnam
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d, (1.73)

AN T

d.: Bé day I6p bé téng bdo vé duorc tinh tir thd céing Idn nhdt tdi trong tdm cta cét thép chiu uén ndm
gén nhét (in.)
fss: tPng sudt kéo trong c6t thép tai trang thdi gidi han st dung (ksi)
fss duoc tinh todn theo cdc bwdc sau :
1) Tinh tng suét bé téng (fcs) tai vi tri st¥ dung c6t thép chiu kéo .
Ung sudt kéo thd I6n nhét va ting sudt nén the Ién nhdt .
2)Tinh bién dang cla bé téng (scs=fcs/Ec) déi vdi fcs.
3) Tinh fss (fss = Es &cs).
Ve : hé s6 tiép xtc
1.00 vdi diéu kién tiép xtc Loai 1
0.75 vdi diéu kién tiép xtc Logi 2

Hé sé tiép xuc c6 thé dugc nhdp vao trong hdp thoai Théng sé Thiét ké PSC (PSC Design parameters )

P PSC> Design Parameter> Parameters...
[ BSC Design Parameters =

Desian Code :  |AASHTO-RFD12 -
Input Paramaters

Tendon Type Corrosive Condition
& Low Relaxation Tendons @ Severe  Woderatemid
(" Stress Relieved Tendons
(" Prestressing Bars Flexural Strength

" Code " Strain C tibl

Exposure Factor for Crack Width ode e

@ Class1(L0)
Construction Type
" ClassI1 (0.75)
& Segmental  Non-Segmental
CoUser |1 7 <
Output Paramaters

At Construction Stage/Service Loads At Factored Loads
W Stress by Construction Stage ¥ Flexural Strength Check
[ Stress by Service Load Combinations [# Shear Strength Check
¥ Stress in Prestressing Tendons [# Combined Shear and Torsion Check
[ Princpal Stress by Construction Stage
¥ Principal Stress by Service Load Combinations

A
¥ Principal Stress by Service Load Combinations
(Max Torsion)
¥ Crack Check =
L SelectAl Unselect Al
o

[Fig.1.54] HOp thoai Théng s Thiét ké PSC - Exposure Factor

7.2 Khoang cach cuia cot thép

Khodng cich cla c8t thép doc dugc khai bdo vao tir hop thoai Section Manager
>Reinforcements va dugc st dung nhu 1a khodng cach dp dung clta cét thép chiju kéo.

» Model>Properties>Section Manager>Reinforcements

Chuong 1.Huéng dan Thiét k& Cau Dam hép DUL - AASHTO LRFD 2012
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Socian Wanager =

LengiaudnalReindorcament | shes Refircernt |

e {1 Y EY 2= E S N ot % s

Khoang céch cla
cot thép

D{t liéu c6 thép trén
va cbt thép dudi

Copy Renforsenenizto... | || [opan Gr a2, 28,74 BECT

[Fig.1.55] D{t liéu dau vao cét thép doc

Khi kiém tra md men dwong, st dung thdng s6 khoang cach cla c6t thép dudi.
Khi kim tra mé men am, sir dung théng s6 khoang cach cla c6t thép trén.

7.3 Kiém tra bé réng vét nirt theo tai trong st dung
7.3.1 Qua cac bang két qua
K&t qua cé thé dugc kiém tra nhu bang thé hién dudi day.

P Design>PSC Design>PSC Design Result Tables>Check crack width at service loads...

LCom FT FE tss s_Use & _max
Eltem Pen ‘ TR Name Type CLS (kips/in®) ‘ (kips/ine) ‘ (kips/in®) ‘ {in) ‘ (in} ‘
b 1] Bottam GLCE1S  FY-MIN | OK -0,1363 1,1621 0,0000 0,0000 10,0000
11011 Top cLCB1S  |MZ-M&X |OK -0,1363 1,1621 0,7383 4,0000 916,5579
1]d[2] Bottom cLCB1S  |FX-MIN  |OK -0,0277 0,9448 0,0000 0,0000 10,0000
102 Top clLCB15  |FX-MaX |OK -0,0914 1,0544 0,4580 4,0000 1480,2776

[Fig.1.56] Bang két qua cho bé réng vét nirt theo tai trong st dung
Elem:S6 phén ti
Part: Kiém tra vj tri (I-End, J-End) cia mdi phan to
Top/Bottom: tai phia trén cua phaén ti, tai phia dwdi cia phan to
LCom. Name: Tén t6 hop tdi trong

Type: produce maximum and minimum member force components for the load combinations including
moving load cases or settlement load cases.

Check : OK/NG

FT : Ung sudt tai phia trén (+ nén, - kéo)

FB : Ung suét tai phia duwdi (+ nén, - kéo)

s_use : Khodng cdch ctia cét thép chiju kéo dwoc st dung
s_max : Khodng cdch tét thép tinh todn Idn nhét

Né&u trng suat nén dugc sir dung tai vi tri kiém tra thiét k&, kiém tra nirt s& dugc bé qua.

DGi vdi cac mat cat lién hop, nirt ban mat dam duoc bd qua. Do d6, kiém tra nirt tai vi tri dau
ban mat cdu clla méit cat lién hop khéng duoc hd tro trong midas/Civil.
Tiéu chuan AASHTO-LRFD dé cap “Thudc tinh mét cdt nguyén dam mét cit lién hop, bd qua
bat ky nirt ban mat dam, cé thé dwoc sir dung trong qud trinh phan tich theo quy dinh tai Diéu
4.5.2.2".
**Murc do lién tuc tai trang thai gidi han khac nhau (Various Limit States) (5.14.1.4.5)

7.3.2 Qua bdao cao MS Excel

C4c k&t qua can kiém tra cé thé dwoc kiém tra qua bdo cdo dinh dang MS Excel nhu hinh dudi.

p» Design>PSC Design>PSC Design Calculation...
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A/B/ICIDE/FIGIH|I|J|KILIMN|O|P|QIR|S|T|U|V W X|Y|Z AANABACADAEAFAG
460 5.Crack check

461 M Top

462 - The maximum Service Limit Load Combination : cLCB15

463 - The maximum spacing of steel reinforcement in layer closet to the tension face(sq,) (Eq. 5.7.3.4-1)
j:g Smax| = % - 2d, | = 916.558 (in.) = Suse| = 4.000 (in.) OK
466 where, Bz 1+ d; - 1029

ABT 0.7(h-d.)

468 d; | = 2.362 (in.)

469 Ve = 1.00 - Exposure factor

470 fss = 0.738 (ksi) . Tensile stress in bar atthe senvice limit state

47

472 W Bottom

473 - The maximum Service Limit Load Combination : cLCB15

474 - The maximum spacing of steel reinforcement in layer closet to the tension face(sq,) (Eq. 5.7.3.4-1)
j?g Smax| = % - 2d, | = 0.000 (in.) = Suse| = 0.000 (in.) OK
ATT where, Bz 1+ d; - 1029

A78 0.7(h-d;)

479 d; | = 2.362 (in.)

A80 Yo = 1.00 - Exposure factor

481 fe = 0.000 (ksi) - Tensile stress in bar atthe senvice limit state

[Fig.1.57] Bdo cdo MS Excel cho bé rdng vét nirt theo tai trong st dung
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