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:- Software Verification

PROGRAM RANC:  an Bl
ROASION Ko 4]

EXAMPLE 1043
Freome — Smarey Surrasizn Besw o Bos=see: Fousos s

Exrarie Deswoarios
Thes mes 3 simply sopponied beam oa elastic fonodadica o ew e
SAFIN boe spring azugemesi The team i 36 nches wide by 36 srhes
deep, 15 fred long and dhe 2ol sobgrade modules =300 % fld-ﬁ_‘mhi]:lxﬁ'&cﬂ
Joad & apphed ai the comier of the beam and dhe aif seijsh of e bram &
iznored. The momei and defleciion ai the cemier of the team are comgaaed with
todependent regnbs calonlated meing freamilas pregeaded i Timosheabn 1956

The mode] & made wp of /o Fame objecs mch 7.5 feed komg. Thewe somaie
models are cmaied The models am identical, axongt fior fhe dincretimticn of fhe
o Frame objec. Modek A, B and C discretizs each fome objeci #mio 1, 4 and
109 Frame alemesis seenecinedy.

Impertant Nete: Ooly beading deforamiices ane conmidemd & the ambmin
Shear and axa] deformaticos are ignored In SAPION) dhix & ackieved by setting
the propesty modification facior for asma o 1000 and seding the propesy
modification facicr for shear arm 0 0

Geusme 11y, Peorssnes o Losome:

- 50K Saam Matoridl Proparies  Seam Sacion DrpakE
. 7% r 5 E = 3,500 kAni® D=3
| * d=36In .
Sl Proparfies | = 133355 In
?$f$ 3&; & = MOQUILE of found st
= 523m Wi * subqrade moduius
Safl =pring tiess - el
=2,800 kAT

Teormace Fespuses o BAP2000 Te=izo
i} Frame Bos griog amizomess
T Smdic ambysi of beam oo slastic foundation
T Amicemasic frame sobdivision
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—_ Software Verification

PROGRAN RAND:  SA R
ROVECR R a

Rezuuis Comreasoy
Indepandesd regubi are band caloalsed uing fornmlas peegasded i Problem 3
o page 13 of Timoahenbo 19546,

# Output Pazand
Modsl (Elme. | Pzamaisr | SAP2000 | indspsndant | Diffarance
EEle L0EEa 08833 Lo
A 1
A AT 16214 i L%
EEhe L0833 08833 B
] i
Mf 5 ke T8z i 38N
LEDe LDER33 D833 T
C 10
N [f ) ke ITERE 1T b

Cosaruiest Fres: Examele 1-013a, Framele 1-013%, Examele 1-013c

Comcuuraoy
Az loog 2z the e discetimsion & oofficesd dhe SATIO00 reoghx moach
exacily with the ndependam remm
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Software Verification

PROGRAN NANC:  SAPI00D
ROWZON WO Q

Haso Caccucanon

From Poblem 3 o0 page 23 of Timasheako 1956

Nez2 PR sinh BL-5mBL
2X  CodhBL + Ws BL
N« P SwhBL+ smBL
43 CoshBL + COs BL
winhece )

Qe s Centec deClection

M= Certec NMoment

P= Cenler contenttated load

L= Beam \enath,

K = Modulus of Souadation (Sorce frength®)

€ = Meddus ot e,\«s\tc&j o beam
Ta- Momeat ot wectia of Beam

= 4 X
2 j“'E:
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Software Verification

PROGRAN NANS:  SAPI000
ROADON NO- 0

P= S00%
L= 1SSy ~ RO W

K. </ 2400 \c) \ S j: le. bbbbbbl | £
C a8 > n*

E= 2600 Klin*
T 36xde = 299LR w¥

12
B4 \b. bbb bbb - 0009535959
& x 2L00 % \P2968 N

BL* 0.009535959 x\g0= |47

Q.+ 5000009555959 swh(1:71647262)-sim{imesni2ed)
2 2o Gl Coon (1 TI0A TV cob (1112 200d)

=0,14302939 | 2.672581L8 - 4980
2.o1220\ | + (- 0.1451606)

.= 008923 n ¥

M s —208 Sk (A& T2L)s Sin (LTRATZ2 ol )
< A Conn3595)  Codh ([ Tled 126t Y SV TIATAL Gd)
£ 1108218 | 2.92582Q + 0.9 20

Z.@1226\7 + (~0.1a5'6l6)
M = 708 K-

RCARLE 0052
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TasLe 7.3 Force Components for Different Cases of Loading
Loading Case

Section Forces Case-2 Case-3  Case-4  Case-5  Case-f(a) Case-6(b)

B-1 M 63.2 1.66 6.82. =413 -9.6 -1.92
N 0 0 -18.18 +11.0 +34.65 +6.93
A-2 M —-3L6 1.66 6.82 -4.13 -9.6 -192
N 0 0 -18.18 +11.0 —34.65 =693
V 1155 0 0 0 0 0
A=-3 M =316 1.66 6.82 413 -9.6 -1.82
N 115.3 0 0 0 0 0
v 0 0 18.18 ~11.0 ~34.65 -6.93
E-4 M -3L.6 -3.32 -15.43 -9.36 +19.2 +3.84
N 115.5 +139.6 0 0 0 0
D-5 M -31.6 =0.317 8.26 =500 9.6 =1.92
N 115.3 +79.2 ~36.26 +21.% 0 0
V 0 0 0 0 +3465  +6.93
D-6 M -31.6 -8§.23 8.26 ~5.00 =0.6 -1.92
N 0 0. 0 0 +34.65 +6.93
Voo =133 ~79.2 ~3626 * 4219 0 0
c-1 M 63.2 11.56 8.26 -5.00 ~9.60 -1.92
N 0 0 -36.26 +219 43465  +6.93

Moments are in kN.m
Shear force and thrusts are in kN,
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Wikipedia <u,sy! =
krishna raju - advanced reinforced concrete design
Joseph E. Bowles-Foundation Analysis and Design -McGraw-Hill
Science_Engineering_Math (1995)
ACI 318-11
ACI design hampo
Aashto LRDF british design specification
KSA- MOMRA Bridge, Tunnel, Culvert and Pedasterian Design
Specifications.
C.jeremy hung,PE,James monsees ,PHD ,nasri munfah and John wisniewki ,
technical manual for design and construction of road tunnel-civil elements
march 2009 .
Mallik and rangasami , khanna publishers , reinforced concrete design , new
delhi 1976 .
University of warwick 1%,5% july 2013 BTS tunnel design and construction .



