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360.Candela (cd) :

The luminous intensity, in the perpendicular
direction, of a surface of 1/600 000 square
metre of black body at the temperature of
freezing platinum under a pressure of 101 325
newtons per square metre.
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( References : Annex 5 )
361. Canopy :
Bare Earth supplemented by vegetation
height.

3 BLY, ui-j_;b

3% L;U_ﬂv) G el iyl 0433, S 40

s el g 3)lewl

. d=aSys Ol 8gusSd) dy)lll =

( References : Annex 4, Annex 15, Doc 9881 )
362. Capability :-

The ability of a system to provide a service

or perform a function that, either on its

own or with other services or functions, can

deliver a definable level of performance. This

level of performance is measurable within

a framework of performance indicators and
safety requirements.
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358. Cabin Crew Member :

A crew member who performs, in the interest
of safety of passengers, duties assigned by
the operator or the pilot-in-command of the
aircraft, but who shall not act as a flight crew
member.
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References: Annex 6 Part |, Part |l and Part |1,

Doc 9734 Part A and Part B, Doc 1002
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359. Calendar :

Discrete temporal
provides the basis for defining temporal
position to a resolution of one day (1SO 19108).

reference system that
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References : Annex 4, Annex 11, Annex 14

Volume | and Volume |l, Annex 15
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365. Capacitor Discharge Light :

A lamp in which high-intensity flashes of
extremely short duration are produced by the
discharge of electricity at high voltage through
a gas enclosed in a tube.
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( References : Annex 14 Volume | )
R V.

366. Capacity :

The maximum number of aircraft that can be
accommodated in a given time period by the
system or one of its components (throughput).
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( References : Doc 9882 )

367. Capital Assets :

Assets, whether tangible or

periods. ( Compare fixed assets ) .

intangible,
acquired with the expectation that they will :
remain in service for a number of accounting

: 8y4al) o 4Ll
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( References : Doc 9882 )
363. Capability Report :
An indication provided by the capability
(CA) field of an all-call reply and a squitter
transmission of the communications capability
of the Mode S transponder (see also “data link
capability report”).
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( References: Doc 9684, Doc 9924 )
364. Capability Report :

Information  identifying  whether  the
transponder has a data link capability as
reported in the capability ( CA ) field of an all-
call reply or squitter transmission ( see Data
link capability report ).
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( References: Doc 9688, Doc 9871 )
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References : Doc 9731 Volume |, Volume |l

and Volume Il

[ g A ‘1.
370. Cargo :
Any property carried on an aircraft other than
mail, stores and accompanied or mishandled
baggage.
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( References : Annex 9, Annex 17, Doc 9957 )

371. Cargo Aircraft :
Any aircraft, other than a passenger aircraft,
which is carrying goods or property.
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( References : Doc 9161, Doc 9562 )

368. Capitalizing Expenditure :

The recording and carrying forward into one or
more future financial periods as a depreciable
asset any costs the benefits of which will be
realized over the period(s) concerned.
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( References : Doc 9161, Doc 9562 )

369. Captain :

Master of a ship or pilot-in-command of an
aircraft, commanding officer of a warship or
an operator of any other vessel.
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( References: Annex 10 Volume 111 )
374. Cartographic Map :
A representation of a portion of the Earth, its
culture and relief, with properly referenced
terrain, hydrographic, hypsometric and
cultural data depicted on a sheet of paper.
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The net amount of money received by an
entity over a given period .
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( References : Doc 9161, Doc 9562 )

376. Categories of Aeroplanes :

The following five categories of aeroplanes

have been established based on 1.3 times
the stall speed in the landing configuration at

372. Carrier-To-Multipath Ratio (C/M) :
The ratio of the carrier power received directly,

i.e. without reflection, to the multipath power,
i.e. carrier power received via reflection.
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( References : Annex 10 Volume Il )
373. Carrier-To-Noise Density Ratio (C/No) :

The ratio of the total carrier power to the

average noise power in a 1Hz bandwidth,
usually expressed in dBHz .
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( References : Doc 9365 )

377. Categories of Approach Operations :
( See Approach and landing operations using
instrument approach procedures ) .

T I Le PRCS
4 0 04izhd 3 03855 S 55 a3 5 i ya)
(o o34 550 5 S50 IS
LY Ollee ol
(Y IR Olslz b el OB Oldes y31 )
( References : Doc 9365 )

378. Category A :

With respect to helicopters, means a multi-
engine helicopter designed with engine and
system isolation features specified in Part IVB
and capable of operations using take - off and
landing data scheduled under a critical engine
failure concept which assures adequate
designated surface area and adequate
performance capability for continued safe
flight or safe rejected take - off.
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i maximum certificated landing mass :

i Category A - less than 169 km/h (91 kt) IAS
Category B - 169 km/h (91 kt) or more but less
i than 224 km/h (121 kt) IAS

Category C - 224 km/h (121 kt) or more but
i less than 261 km/h (141 kt) IAS

| Category D - 261 km/h (141 kt) or more but
| less than 307 km/h (166 kt) IAS

Category E - 307 km/h (166 kt) or more but
. less than 391 km/h (211 kt) IAS,
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( References : Annex 13, Doc 9946, Doc 9962 )
381. Cavity :

The optical assembly of a laser usually
containing two or more highly reflecting
mirrors which reflect radiation back into the

active medium of the laser
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382. Ceiling :

The height above the ground or water of the
base of the lowest layer of cloud below 20 000

feet covering more than half the sky .
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Cloud Bases
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Cloud Bases at 7,845' MSL

Clouds Reported
Broken at 7,000' AGL
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379. Category B :

With respect to helicopters , means a single -
engine or multi - engine helicopter which does
not meet Category A standards. Category B
helicopters have no guaranteed capability to
continue safe flight in the event of an engine
failure, and a forced landing is assumed .
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380. Causes :

Actions , omissions , events , conditions , or
a combination thereof , which led to the
accident or incident . The identification of
causes does not imply the assignment of fault
or the determination of administrative, civil or

criminal liability .
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Celsius Fahrenheit Conversion

158 140 284 210

Ci76 J 150 | 302 | 220

194 160 320 230

Bl EOED ED

230 180 356 250

(245 [ 190 | 574 Jf 260

266 200 392 270

385. Certificate Holder :

An individual or organization that meets the
established requirements and functions at the
level of competency and safety required by the

State to undertake an aviation-related activity

for which it has been licensed, certified,
authorized and / or approved to perform.
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386. Certification :
A formal evaluation and confirmation by or

aviation security that a person possesses the
necessary competencies to perform assigned
functions to an acceptable level as defined by
the appropriate authority.
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383. Ceilometer :

Instrument for measuring the height of
the base of a cloud layer, with or without
a recording device. Measurement done by
calculating the return time of laser light pulses
reflected by the cloud base .
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384. Celsius Temperature (t°C) :
The Celsius temperature is equal to the
difference t°C = T — TO between two
thermodynamic temperatures T and TO where

i TO equals 273.15 kelvin.
on behalf of the appropriate authority for i
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Aviation Industry Certification
Requirements

« Introduction
« Aircraft Certification

« Delivery Inspection

« Operator Certification

+ Certification of Personnel

« Aviation Maintenance Certifications
« Aviation Industry Interaction
+ Summary

389. Certified Aerodrome :
An aerodrome whose operator has been
granted an aerodrome certificate.
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390. Certify as Airworthy (to) :
Tocertifythatanaircraftorpartsthereof comply
with current airworthiness requirements after
maintenance has been performed on the
aircraft or parts there of.
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391. Chaining :

A process of linking together radar target
reports ( plots and tracks ) and other

information relating to one particular object.
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387. Certification :

The process of determining competence,

qualification or quality on which an aviation
document is based.
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388. Certification Maintenance Requirement :

Scheduled maintenance that is required

by design to help show compliance with

the appropriate type certification basis by

detecting the presence of a safety-significant

latent failure that would result in a hazardous
or catastrophic failure condition
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392. Change Management :
A formal process to manage changes within an
organization in a systematic manner, so that
changes which may impact identified hazards

and risk mitigation strategies are accounted for,
before the implementation of such changes .
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393. Changeover Point :

The point at which an aircraft navigating on an

ATS route segment defined by referencetovery
high frequency omnidirectional radio ranges is
expected to transfer its primary navigational
reference from the facility behind the aircraft

to the next facility ahead of the aircraft.

Note:— Changeover points are established

to provide the optimum balance in respect of

signal strength and quality between facilities
at all levels to be used and to ensure a common
source of azimuth guidance for all aircraft
operating along the same portion of a route
segment .
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394. Channel Rate :

The rate at which bits are transmitted over the
RF channel. These bits include those bits used
for framing and error correction, as well as the
information bits. For burst transmission, the
channel rate refers to the instantaneous burst
rate over the period of the burst.
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Chapter Three
3.1 CONCLUSIONS :
Fig.9 Seismic Parameters Value (Z,518&5s)
oy CodedSC 1997 ] | Code.lsc 2014 CodedSC 2017 GHSAP.Z factor | |_Suggest Values
| City Z- Factor ss [ISi 55 st Zone | Zfactor| | s 1
Trbil 0.07 138 | 055 0.80 | 0.20 3 0.28 139 | 049
Sulaymaniyah 0.07 210 | 0.84 090 | 0.20 [ 0.42 1.45 0.52
Dihok 0.09 108 | 0.43 0.80 | 020 3 0.22 108 | 038
=
Kirkuk 0.07 137 | 055 0.60 | 020 3 027 121 0.46
| Mousul 0.07 1.01 | 0.40 0.60 | 0.20 3 0.20 0.88 | 034
Zakho 0.09 102 | 041 0.80 | 0.20 3 0.21 100 | 036
Toz Khurmato 0.05 130 | 0.52 0.60 | 0.20 3 0.26 119 | o0as
Dibs 0.05 110 | 0.60 060 | 0.20 3 025 0.92 0.43
Chamchamal 0.07 2.00 | 0.70 070 | 020 [] 034 145 | 052
Tazah Khurmatu 005 | | 100 | o0 0.60 | 020 3 025 0.84 0.43
Qanageen 0.07 189 | 0.76 070 | o020 [ 0.40 139 | os2
Halabja 0.07 216 | 0.86 0.80 | 0.20 [ 0.40 148 | o053
Tikrit 0.05 0.45 | 018 030 | 0.0 2A 0.09 035 | 013
Baasqubah 0.07 054 | 0.21 040 | 0.20 2A 0.11 040 | 0.20
Dokan 0.07 201 | 081 0.80 | 020 a 033 145 0.52
Penjwin 0.07 210 | 084 090 | 020 a 0.4z 187 0.67
Fig.10 Base Shear Analysis (KN)
Val In KN Code JISC 1997 GHSAP/ Values Study Co
Tand Teltware sTLware [an Teltware i
Oy | catcutation | CaLvBCe? al/ASC Cakutation | CaLUney| | Calcutation
] o0 3501 =0 waz 2060 991 7560 7968 768
Sulaymanyah | 2023 2501 o5 |1 4060 i 7868 8403 8106
Dbk 5030 3237 7016 [ 3060 3991 512 [ [
Kirkuk 2623 2801 5717 3428 2060 3991 7256 7750 7485
Mousal % 2801 st s | [0 3991 ) =3 sarr
Zakho 3030 3237 6775 6660 4060 3991 6032 6442 6285 6179
Teu Kburrate | 2623 2801 #106 7969 w080 3991 052 7531 7289 7126
Dibs 2623 2801 9353 9194 4060 3991 6848 7314 7016 6897
Chamchmal | 2623|2801 1o | toms | | aso | w1 | e | wam 3 7963
Tarsh Khrmor | 2623 2801 9353 9198 2060 3991 o) 7318 7016 [T
Qunageen 260 2801 11848 1646 | | aos0 | dee1 || 1ooss | 1028 8106 7969
Halabja 2623 2801 1363 | 13179 3080 3991 10086 10728 [ 5122
Tiknit 2623 28010 3756 3692 n10 un 3031 [ 2867 11
Baaqubah 2623 2801 4252 4180 4060 3991 3570 3813 4060 3991
Dokan 2623 2801 12627 12412 4060 3991 7868 B404 8106 7969
Penjween 2623 2801 13095 12872 4060 4111 10046 10726 10444 10267

The conclusions drawn from the current study could be
summarized as below :-

In general, there are two main methods of structural
analysis for calculating the base shear forces in the
design of buildings, the first method is the equations are
used in the UBC97 code as it exists and it is followed in
the Iraqi ISC97 and this equations of this method use the
parameter (z) to find the base shear force for buildings as
written in the Fig.9 & Fig.10 , and the second method is
The equations are used in both ASCE and IBC codes, as
they are found and tracked in both Iraqi codes (ISC2014
and ISC2017).

In the equations of this method, two coefficients (51, Ss)
are used to find the base shear force for buildings as
written in Fig.9.

In this research, for 16 cities in Northern Iraq, this study
concludes a new value for (S1, Ss) instead of the current
values for these values in both Iragi symbols (ISC2014
and 1SC2017), and all the new values concludes and
based on the information in GHSAP.

The GHSAP is one of an important source for all countries
of the world, as they put their seismic codes according to
the information in it .

For each city we made 10 analyses, the first fifth were
conducted by Computer Software Program and the
second fifth were conducted with hand calculation, |
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conducted 160 calculations (160 Analyses).

After completing and checking the final and overall
results and comparisons as written in Table No. 10 (.
eFig.10) of the shear strength resulting from earthquakes,
it becomes clear to us that the my Suggest values for
both (Ss,51) as indicated in Fig.11 , are very Accurate
and correct, and these suggested values must be
used instead of the values in both ( ISC 2014 and ISC
2017 ) codes due to the convergence of the results of
Shear forces obtained with the existing global source
i.e.(GHSAP) .

Fig.11 Seismic Parameters Value (S1&Ss)

- Suggest /Values

City Ss Ef ST
Irbil 1.39 0.49
Sulaymaniyah 1.45 0.52
Dihok 1.08 0.38
Kirkuk 1.21 0.46
Mousul 0.88 0.34
Zakho 1.00 0.36
Toz Khurmato 1.19 0.45
Dibs 0.92 0.43
Chamchamal 1.45 0.52
Tazah Khurmatu 0.84 0.43
Qanageen 139 0.52
Halabja 1.48 0.53
Tikrit 0.35 0.13
Baaqubah 0.40 0.20
Dokan 1.45 0.52
Penjwin 1.87 0.67
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Caleulation of Equivalent Lateral Force according Clause 12 8
a- Calculation of Seismic Response Coefficient C, according 12.8.1.1:

o Sps
' (ﬁ) =0.1259 Eq. (12.8-2)
1
C=—2_ fuT<T,
Maximum = (X orl=dr -oo17 rq (12.8-3)
(%)
- S-HITL
Maximun©* = Ak for7>Te  -goo00 |Ey.(1284)
(7)
C, asns =00100 |Eq. (12.8-5)
i (.55
Cymin. for 54 >=0.0g (5) =000 tq. (12.5-b)
[]
use Eq(12 8 3) | C,= =D02174

b- Culculutivn

Seisriv Buse Sheur V_according Clause 12.8.1:

V=CW

=0.03174W 40604 |KN Eq.(12.8-1)

3.-According to the ISC2017 code / Halabja

B.-(Software Calculation) / According to the ISC20 17 code /Halabja

4.-According to the GHSAP Parameter (£) / Halabja

: B.- (Software Calculation)/ According to the GHSAP Parameter

(Z) / Halabja
oo
Halabja analysis with GHSAP
E f =3 | [R50 e NG Bl | %
.

seshs S e

5 5.-According to the My Conclusion Values (S 1, Ss) /Halabja

A.-( Hand Calculation) / According to the My Conclusion

Halabja analysis with ISC 2017 refer to ASCE =
g = o | fawor | -
H
8
i
\ [
L on s e ST

4.-According to the GHSAP Parameter (Z) / Halabja

A.- (Hand Calculation)/ According to the GHSAP Parameter

(Z) /Halabja
SEISMIL ZUNE a ™
Z factor k| v.a TABLE 16-1
Soil Profile Description Stiff Soil
soil Profile Type sD TABLE 16-J
-
Ny ForZone 4 only 1 TABLE 16-S
N, For Zone 4 only 7 1 TABLE 16-T
ca 3 o.44 TABLE 16-Q
-
cv 0.64 TABLE 16-R
R 3 H TABLE 16-N
-
< 0.0731 {0.030in fYfur RC moment-resisting Mames
o 5 as m
W EBuilding Total Wgt. © 127930 KN
Ta ( Approx. Period) 1.0743 Eq (30-8) Teubse =1.6300 sec.
-
1 (Importance Factor) 1.00 TABLE 16-K Tusea =1-6300 sec.
a- Calculating V using Static Force Procedure according UBCI7 section 7630.2
vV = O 1 w =  0.0785W Cq(30-3)
RT S q
25 C, I
V= ‘S W = 0.2200W Eq(30-5)
V=0on1CGCIW =  0.0484W Eq(30-6)
V = %N,_I W = 0.050W @ EQ(30-7)
V Total base shear 0.0785W= 10046.04 [i:N ., Sec 1630.2.1
Fy atTop 1146.25 KN ,Eq (30-14)
B V- F)wh
3 Eq [30-15
S w, ql )
=1
Flaor|
w,*h E
W (KN) it he(m) | wehye | C [ vk [
Level Height{m) /20
0] 2354 a 36 sa7aa 0.04 10045.04 | 1
L8 15697 4 32 502304 0.21 10045.04 | 1
L7 15697 4 28 439516 0.19 10045.04 | 1
L6 15697 4 24 376728 0.16 10045.04 | 1
L5 15697 4 20 313940 0.13 10045.04 | 1
4 15697 4 16 251152 0.11 10045.04 {
L3 15697 4 12 188364 0.08 10045.04 i
12 15697 a 8 125576 0.05 10045.04 | .
11 15697 a a 62788 0.03 100456.04

Values (S1, Ss)/Halabja

Site Class D

Site coefficients Fa, Fv: F. =1.000
F, =1.500
Design Spectral Acceleration Parameters: 2
Eq. (11.4-1) Sys = FuS. 7 =1.as00g Sps = 35us

W Building Total wgt. ¥ 12793000 KN
Caleulation of Equivalent Lateral Force according Clause 12.8:
a- Calculation of Seismic Response Coefficient C, according 12.8.1.1:

€ _ Sos
! (5) =0.1973 Eq.{12.8-2)
T
CmS0_ frTe,
Maximum '_T R =L =0.0646 Eqg.(12.8-3)
(7)
i SpiTe
Maximun®* = —7py OT>To _gooo0 Eq.(12.8-4)
~(7)
Co minimum  =0.0100  Eq. (12.8-5)
c =0.55|
C, min. for S, >=0.6g (5) =0.0000 Eq.(12.8-6)
i
use Eq(12.8- 3) I Cy= =0.06458

b- Calculation of Seismic Base Shear v _according Clause 12.8.1:

V=CW [Coosssw s2621 lkn £q.(1221)

TABLE 20.!
TABLE 11«
TABLE 11«

" ~0.9867g Eq. (11.4-

Eq. (11.4-2) San = F.§ " =o.79s0g 2
Sp) = 5-531! ‘zu.smg Eq. (114~
Structure Type Concrete moment-resisting frames (0.016)  TABLE 12.1
G =0.0466 x =090 TABLE 12.¢
h, ( Total height above Structure ba = 36.00 m
T.=Ch, =1.172  sec. Eq. (12.8-7) C, ¥ =1.400
T, = long-period transition period =8.00 sec. Ta =1.641
RResponse modification coefficier =6.00 TABLE12.2-1 Terers [ S ETED
Building Occupancy Category 1 Table 1-1 Tyeea = 1.641
I (Importance Factor) 1.00 TABLE 11.5-1

5.-According to the My Conclusion Values (S 1, Ss) /Halabja
B.-(Software Calculation) / According to the My Conclusion
Values (S1, Ss)/Halabja

Halabja analysis with G-HSAP

AN, 1 =%




7 3 v E ;Earthsullm Lateral Forces according I.IIB7-7 15C97
5.According to the My Conclusion Parameter (Ss, S1) /Erbil : | — oo ——— [ e ——
i1
. ) a3 | Building :- 9 Story Building Checked by:- REBWAR
B-(Software Calculation)/ My Conclusion Parameter (Ss, 1) /Erbil § | = P2 "e" HALABIA e (oo
Erbil Analysis with My Conclusion Value (Ss, 51) s INPUT
i T = - T =3 Building Location HALABJA
EE- i SEISMIC ZONE 1
\ = [ - i 7 factor Y 0075  TABLE161
2 2 : 3 Soil Profile Description  Stiff Soil
! 5 Soil Profile Type sD TABLE 16-J
D & N, For Zone 4 only 1 TABLE 16-S
g i .
I i N, For Zone 4 only 1 TABLE 16-T
4 i ca Y 12  TaBEleQ
: cv Y oas TABLE 16-R
5 i R 1 3 TABLE 16-N
R & (= 0.0731 (0.030 in ft)for RC moment-resisting frames
. H h, 36 m
b WBuilding Total Wgt. © 127930 KN
H Ta ( Approx. Period) 1.0743  Eq(30-8) Tebe =1.7560 sec.
P T - - —r 3 | (Importance Factor) 100  TABLE16-K Tyees =1.7560 sec.
paleddlee i : JBCO7T section =
1. According to the ISC1997 code / Halabja 3 e, | S
X
A.-(Hand Calculation) / According to the ISC1997 code / Halabja : = oosow  Eq(20-3)
-r!.r!hquukl Lateral Forces according UBC97/ 15C97 E e e
Project :- Project Name Designed by:- REBWAR Rev00 a =  o.o120W £q(30-7)
Building :- 9 Story Building Checked by:- REBWAR
Location:- HALABIA Yate:. |23-Feb-20 mm:: :::;::)“
INPUT
Building Location HALABIA H q (50-15)
SEISMIC ZONE 1 s
2 factor 0.075 TABLE 16-1 5 = . a7 F
Soil Profile Description  Stiff Soil el W (KN) ::“t = hotmp | wene e L vk hivs
Soil Profile Type sSD TABLE 16-) L9 2354 4 36 B3/ 0.04 2622.71 405.51
N. For Zone 4 nn',’ 1 TABLE 16-5 8 15697 a 32 502304 0.21 2622.71 a92.71
L7 15697 4 28 439516 0.19 2622.71 431.12
N, For Zone 4 only 1 TABLE 16-T 4 [Ty 15697 a 24 376728 0.16 2622.71 369.53
Ca : 0.12 TABLE 16-Q E LS 15697 4 20 113940 0.13 2622.71 307.94
- . L4 15697 a 16 251152 o.11 2622.71 24636
v - 018 TABLE 16-R 3 L3 15697 a 12 188164 n.:- 2622.71 184.77
R | 5 TABLE 16-N A7 [¥] 15697 a [ 125576 0.05 2622.71 123.18
c, 0.0731  (0.030 in ft)for RC moment-resisting frames. _L1 | 15697 4 L - SA | M0 | S
h, T = m . :
WBullding Total wgt. © 127930 KN ; 2.-According to the ISC2014 code /Halabja
Ta (Approx. Period) 1 £q(30-8 Tewse =1.7560 2 . . :
2 L 1o (3008 | Tews e i B-(Software Calculation)/ According to the ISC2014 code / Halabja
I {Importance Factor) 1.00 TABLE 16-K Tusea =1.7560 sec. by
5 . T Halabja analysis with ISC 2014 refer to ASCE
. T N - x | fiEvew o
Ve gpW = 0.0205W Eq (30-4) E o
V- :.‘_!‘:'—‘ w = 0.0600W Eq (30-5) E N \'.
V=onciw =  o.o132wW Eq (30-6) s
Vo= iﬁ""f’ W = oowow  Eq(30-7) §
H
VTotaibaseshear [ oososw- | 263071 |xn, Sec1630.21 i
F, atTop | 32238 | KN Eq (30-14) b
PR W AT 1
* Tk £q(30-15) p
& H
Floor] - i
wi, (KN) floor h, (m) w,*h, .l’::v.::- vixny | ":::N §
L9 2354 a 6 84744 0.04 2622.71 405.51 t
L8 15697 a 32 502304 0.21 2622.71 492.71 :
L7 15697 a 3 439516 0.19 2622.71 431.12 :
L6 15697 a 24 376728 0.16 2622.71 369.53 :
LS 15697 a 20 313940 0.13 2622.71 307.94 : . .
14 150607 s 18 Ixusa] on | 2627 | aeese ¢ 3.-According to the ISC2017 code /Halabja
(%] 15697 a 12 188 164 0.08 2622.71 184.77 :
¥ 15697 a4 8 125576 0.05 2622.71 123.18 - . . .
o 15607 a a arss | oos | sem2n | eise : A-(Hand Calculation) / According to the ISC2017 code /Halabja
s —_— e 3
] s i Bung Lovan p——
1. According to the ISC1997 code / Halabja i s, - 0.800g s, =0.200g Claui
B.-(Software Calculation) / According to the ISC 1997 code / Halabja z:'; ';:'s"“'““""‘"' ke 5:“ I:::
Halabja analysis with ISC 1977 refer to UBC97 Site coefficients Fa, Fv: F. =1.180 TABL
[y o [Tawoe L =]
v i F, =-2.000 TABL
bt E Design Spectral Acceleration Parameters: 2
T . Spe==8Sus “_ 3
¥ Eq. (11.4-1) Sus = Fa5, L 0440y et =0.6293g Eq. [:
” Eq. (11.4-2) Sin=F.$§ =04000g ” 2 1
2 Son = 38”' - 0.2667g Eq. :
5 B Structure Type Concrete moment-resisting frames (0.016)  TABL
B i €, =00a66 x =060 TABL
i e af 3 h,{Total heightabove Structura b2 =36.00 m
. I S L=Ch =1.177  sec.Eq. (12.87) c, | =t
v -
T, = long-period transition period =8.00 sec. Ty =L
: R Response modificatior coefficier =500 TABLE12.2-1 TouseNE
- .
siwina = it E Bullding Octupancy Category 1 Table 1-1 Tused =
H
N
2. According to the ISC 2014 code / Halabja I (Impartance Factor) . MM TAMF11SA
3 2 : W Bullding Total Wgt. 127930.00 KN
A.-(Hand Calculation) / According to the ISC2014 code / Halabja




3.According to the ISC2017 code /Erbil

A- (Hand Calculation) / According to the ISC2017 code /Erbil.

[Eorthauske Toterai Forces scoording ASECT-0%  1BC 2005:

Project :- TEST Building Designed by - REBWAR Revo0
Building :- 9 Hoors Blde. Checked by:- REBWAR
Location:- Erbil Date:- 03-Nov-22
jretvy;
Building Location Erbil
s, = 0.800¢ S, =0.200¢ Clause 11.4.1
Soil Profile Description stiff soil TABLE 20.3-1
Site Class o TABLE 20.3-1
Site coefficients Fa Fv: F. =11s0 TABLE 11.3-1
f, =2000 TABLE 11.4-2
Design Spectral 2
€a. (11.4-1) Sus = FuS. -osasce Sps = 3545 o623 ka1 2.4m
Eq. (11.4-2) Suy = F.§; =o.a000c & 2.
Sor = 55" =0.2667¢ £q. (1 1.4-8)
Structure Type Concrete moment-resisting frames (0.018) TABLE 12.8-2
€ =o.ns00 ® =os0 TABLE 12.8-2
h, ( Total height above Structure base) =300 m
T.=Ch) =1.172  sec fa. (12.8-7) <, =1.433 sec.
T, = long-period transition pernod =8.00 sec. Te =1.080 sec.
" =5.00  TABLE 12.2-1 Tome =1838 sec
Building Occupancy Category 1 Table 1-1 Tass =LOB0 scc.
I (1mportance Factor) 100 TABLE 11.3-3
W Bullding Total Wgt 12793000 KN
orc ding C! :
Cosfficiess . according 12.8.1.1:
-dn
(5) =0.125% Ea.(12.8-2)
T
Mammum O = &‘,’ frT=Ti  .o0m7 &a (12.8-3)
(7)
Mammum = !,.,:, foeT >Te  .p0000 Eq.(12.8-4)
»(7)
C, meerem =0.0100 Eq.{12.8-3)
€, min. for 5, >= 0.08 (!) =0.0000 Eaq.(12.8-0)
i
| mcEgliz s 3) | €= =oom7e

3.According to the ISC2017 code /Erbil
B-(Software Calculation ) / According

to the 1SC2017

4. According to the GHSAP Parameter (Z) / Erbil

i orce Procedure accordin JBCS 4
-
V= T w = W Eq (30-4)
Cl .. -~
veZpiw = fF a 1 1
VeonGlIW = o0378W 30-6)
oSNl
Ve —p—w 0.0480W Eq(30-7)
V Total base shear | oossaw= | 7460.15 Jkn, sec1630.2.1
f atTop KN €9 (30-34)
£ oo W= Fymb,
S b e
=i
Floor] )
w, F, /Fl
W, (KN) floor NN I el T N konl
eyl JEw*h, KN
L9 2354 a 36 84744 0.04 746015 1153.45
L8 15697 a 32 502304 on 1460.15 1401 .49
L7 15697 a 23 439516 0.19 7460.15 1226.30
L6 15697 a 24 376728 0.16 7460.15 1051.12
15 15697 a 20 313940 | 0.13 | 746015 | 875.93
14 15697 a 16 251152 | 0.1 | 746015 | 700.75
L3 15697 a 12 138364 0.08 7460.15 525.56
L2 15697 4 8 125576 0.05 7460.15 350.37
L1 15697 4 4 62788 0.03 7460.15 175.19
R A S S S

B.-( Software Calculation ) / According to the GHSAP

Parameter ( Z ) / Erbil

5.According to the My Conclusion Parameter (Ss, S1) /E

rbil

A-(Hand Calculation) / My Conclusion Parameter (Ss, S1) /Erbil

rwnumﬂ Forces according ASEC7-05 / IBC 2006:

Project :- TEST Building Designed by:- nEnm.l RevDO
: Building :- 3 Floors Blde. Checked by:- RESWAR
code /Erbil widn ™ :
Location:- Erbil Date:-  09-Now-22
Erbil Analysis WM? Nirur:
B e i et s i
BVHo¢ /4 anaaqE, wmed & 4§ 2@9@-0-N¥meph bl 1-0-T-0-=-C-L-0- Bullding Location Erbil
P | PO Bk N B 08 BT q i = 13902 s, =op.a4%0g Clause 11.4.1
: soll Profile Description stiff sod TABLE 20.3-1
. Site Class o TABLE 20.3-1
: Site coefficients Fa. Fv: F. =1.000 TABLE 11.4-1
b F, =1.510 TABLE 11.4-2
2 Design k 2
. Eq. (11.4-1) Sur = F;5; = 1.3900¢ Sps = ;su’t = 0.9267¢ Eq. (1 1.4-3)
: Eq. {11.4-2) Su1 = F.5 =0.7399¢ )
: Son = ESUI = 0.4933¢ €q. (1 1.4-4)
= Structure Type Concrete moment-resisting frames (0.016) TABLE 12.8-2
¢ €, =0.0480 = =050 TABLE 12.8-2
: ha( Totsl heisht sbove Structure base} =38.00 m
3 L=Ck =1172 sec Eq. (12.8-7) r = 1L4800 sec.
: Ti = long-period transition period =8.00  sec Tu =1841 gec,
2 o 2 L3 =5.00 TABLE 12.2-1 Temea =2008 sec.
4. According to the GHSAP Parameter (Z) / Erbil : LT TR ¢ ke I
A- (Hand Calculation) / According to the GHSAP Parameter (Z) /Erbil : 1 importance Factor) 100 TABLE 113
5 W Bullding Total Wit 12793000 KN
: [|Calculation of Equivalent Lateral Force according Clause 12.8:
Earthquake Lateral Forces according UBC97: . a ion of Seismic Coefficient c, according 12.8.1.1:
Project - Project Name Designed by:- REBWAR  Rev00 : C w Sos
Building :- Tower Checked by:- REBWAR : i (5) = 01853  Eq.(12.8-2)
Location:- Erbil Date:-  02-Now-20 ' 1
iNPUT : s,
. X
Building Location Erbil . Aaximum —a7 BT=sh _,oe01 Ea {12.8-3}
SEISMIC ZONE 3 : T ( "-)
Z factor 1 ua TABLE 16-1 8
Soil Profile Description  Stiff Soil : S L S
Soil Profile Type sD TABLE 16-) : Maximum & ¢ TG ) L =0.0000 Eg.(12.8-3}
N, For Zone 4 only 1 TABLE 16-5 2 r
N, ForZonedonly 1 TABLE 16-T Cuviirnen  =0.0100  Eq. (32.3-3}
ca : 0344 TABLE16-Q : ¢ = 855
ov . 0512 TABLEIGR . c,min fors,>=00s = (R =0.0000 Ea.(12.8-0}
R b s TABLE 16-N : (T
(= 0.07n (0.030 in ft)for RC moment-resisting frames : -
H | use Eql12 8- 3) | €= =g.osom
ha 6 m 5
W Building Total Wgt. : 127930 KN B b- colculation of Seismic Base Shear v _according Clause 12.8.1:
Ta (Approx.Period) 10743 £q(30-8) Temse =1.7560 sec. V=CW =0.06011W 7,089.5 |KN Eq.(12.8-1)
1 (Importance Factor) 1.00 TABLE 16-K Tuses =1.7560 sec.




| present the detail analyses of the Base shear force
calculations of Erbil &Halabja cities as two Samples from
all the 160 Analyses (80 Analyses by hand calculation&80

Analyses by software program) as Follow: -

1. Two analyses according to the ISC1997 code (the
first by hand calculation and the second by software

program).

2. Two analyses according the ISC2014 code (the first by

hand calculation and the second by software program).

3. Two analyses according the ISC2017 code (the first by

hand calculation and the second by software program).

4. According to the GHSAP data which must calculate
according to UBC97 equations (also two analyses
present the first by hand calculation and the second by

software program).

5. According to the conclusion data for (S1, Ss) which
must calculate according to ASCE and IBC codes
Equations, (also two analyses are submit the first by

hand calculation and the second by software program).

2.4- Results of analyzing and (Base shear Forces)

Values: -

1. According to the ISC1997 code / Erbil

A- (Hand Calculation) / According to the ISC1997 code /

Erbil
Lateral Forces UBCI7:
Project :- Project Name Designed by:- REBWAR Rev00
Building :- Tower Checked by:- REBWAR
Location:- Erbil Date:- 08-Nov-22
Building Location Erbil
SEISMIC ZONE 1
Z factor 0.075 TABLE 161
Soil Profile Description Stift Soil
Soil Profile Type S0 TABLE 16-)
N, For Zone 4 only 1 TABLE 16-5
N, For Zone 4 only 1 TABLE 16-T
Ca 0.12 TABLE 16-Q
Cv 0.18 TABLE 16-R
R 5 TABLE 16-N
G 0.0731 (0.030 in ft)for RC moment-resisting frames
LY 3% m
W Building Total Wgt. 127930 KN
Ta ( Approx. Period) 1.0743 Eq(30-8) Teraes =1.7560 sec.
1 (importance Factor) 1.00 TABLE 16-K Tsea =1.7560 sec.
kulatin ising Static Force Procedur ccordin 3 yction 1630.2:
reSle
- ¥ 0.0205 Eq(30-4)
" 23 C, 1
V= o W 0.0600W Eq(30-5)
Vo= onciIw 0.0132W £q(30-6)
. o8 2N, I
Ve =W 0.0120W Eq(30-7)
V Total base shear | 0.0205W=_| 2622.71 KN, Sec1630.2.1
o atiop [ uw | 4 £ (3010
F - Fiwbh,
R
b o Eq (30-15)
=
Floor - w,*h, Fy / Floor
w, (KN) ﬂoof h, (m) w,*h, l’!.'."\. V [KN) ¥ o
L9 2354 4 36 84744 0.04 2622.71 405.51
L8 15697 4 32 502304 0.21 2622.71 492.71
L7 15697 4 28 439516 0.19 2622.71 431.12
L 15697 [] 24 76728 0.16 2622.71 369.53
LS 15697 L) 20 13940 0.13 2622.71 307.54 |
L4 15697 - 16 51152 0.11 2622.71 246.36
L3 15697 L) 12 188364 0.08 2622.71 184.77
L2 15697 4 8 125576 0.05 2622.7T1 123.18 |
L1 15697 4 4 62788 0.03 2622.71 61.59
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1. According to the ISC1997 code /Erbil
B- (Software Calculation) / Acoording to the ISC1997 code /Erbil

Erbil Analysis with ISC 1997

e G Vew fdee D G g Ao Sl e Daatey Ten
BV Haoc /@ aaaaaEy weedd 4§ BR20-0-nvakh il 1-0-T-0-=-C-L-Bb-
T e = | frre L i

2. According to the ISC2014 code /Erbil
A- (Hand Calculation) / According to the ISC2014 code /Erbil

|[E=rhauate Taterai Forces according ASECT 95 7 18€ 2006:

Project - TEST Buikding Designed by - RIBWAR  Revoo
I Buidding :- 9 Floor Bldg. Checked by REBWAR
Location:- Erbd Date:- 03-Nov-22
| CTNH
Building Location Erbil
s, =1.380¢ s, =o0ssog Clause 11.4.1
Soil Profile Description Sttt Soil TABLE 20.3-1
Site Class -] TABLE 20.3-1
Site cosfficients Fa.Fv:  F, =100 TABLE 1141
F, =1500 TABLE 11.4-2
. " . 5
€q. (11.4-1) Sus = FuS¢  =13s00¢ Sps = j""‘" =0.9200¢ £q. (1 1.4-3)
€q.(11.4-2) Suy = F.§, =osasec - 2.
Sor = 3‘\" = 0.5500¢ Eq. (1 1.4-4)
Structure Type Concrete moment-resisting frames (0.010) TABLE 12.8-2
€, =o0.0400 x =030 TABLE 12.8-2
h,{ Total height sbove Structure base) = 36.00 m
L=Ch, =1172  sec £q.(128-7) € =1.400 sec.
T, = long-period tranution period = 8.00 sec A = 1541 sec
R Reiponie modification coefficient =5.00 TABLE 12.2-1 Toiss =1828 sec
Building Occupancy Category ! Table 1-1 Taes =1041 sec.
1 (importance Factor) 100  TABLE1L31
W Building Total Wat. 12793000 KN
———— m:.mim.l.
P
(;) =0.1840 g (128-2)
Maxmom O™ h’p feT<Te  _po070 Eq (1283)
r(7)
Maximum © = ’,m:! feT>Tt  .p0000 Ea (12.84)
(7)
Cynwemn  =0.0100  Eq. (12.8-3)
L 08
€, min. for 5, >= 0.08 (!) =0.0000 Eq.(12.8-0)
T
I use Eg{i2 8- 3) I &= =o.00702
V= (.‘ w I Z0.00702W 85739 Fn €q. (12.8-1) |

2. According to the ISC2014 code /Erbil
B- (Software Calculation) / According to the ISC2014 code /Erbil

Erbil Analysis with ISC 2014

) o
L3 3 G 4§ BAD-0-0Vimb R 1l

1-0-Y-@-=-C-Lb-
[ T e e P




and wind Load, even Soil type Characteristics, except for
seismic variables, especially Peak ground Acceleration
Value Z-factor, Ss, and S1 which are according to each
indicated Code that used for each Analysis.

For this Study the CSlI-Etabs is the software that use to
enhance the space frame models of the buildings. The
elastic analyses are implemented using the software

by the equivalent lateral force and response spectrum

method to finding the seismic Base Shear Forces of the
buildings. The seismic analyses of the buildings are
implemented individually in the longitudinal and the
transverse directions and a three-dimensional analysis
is carried out in both X and Y directions (orthogonal
directions) by an equivalent lateral force and response
spectrum method. Figure (8.1,8.2) shows the sample
finite element models of the building with fixed supports.
Columns, beams, and Shear Walls are modeled with six
degrees of freedom per each node.

For the purpose of modeling the real behavior of the slabs
analyzes were performed for each city, and This means
used in modeling to ensure not providing stiffness in :

under earthquake loading, membrane elements were

horizontal directions and only transfer a mass of slab to

shear walls, columns, and beams. Floors are considered
as a rigid diaphragm in each floor level to transfer the
lateral forces due to earthquakes to the columns.

The effective stiffness of the cracked Reinforced Concrete

members is considered according to ASCEO7-16 Update.

The masses of infill walls have been included in the

mass calculation of the model. The density of concrete !
is taken as 24 KN/m? and young's modulus as 21000MPa
in the analysis. The 5%damping ratio is assumed for all

vibration modes of the building .
2.3-(Z-FACTOR), (S1, SS) FOR EACH COMPARED
CODES.

After these studies and after comparison of both codes :
2014 and 2017, we can see a big and noticeable
difference in the existing values of the coefficient (S1, Ss)
for the regions in Iraq, and also, After compare the both
codes (i.e. ISC2014, 1SC2017) with the GSHAP data the

values of (Z-factor), Also have a big difference as well.

We can conclude that the ISC2017 code and the values
of the parameter (S1, Ss) were incompatible with the
results which were found with GHSAP and there is a big
difference in the results of the analysis of the structures, :
especially the values of (base shear Forces), and this
means a significant change and many effects of the

results of structural analysis for any building.

And for this reason and after studying the results, this

THE IORITICAL STUDY FOR SPECTRAL RESPONSE

éconducted with software,

gLyl muad g ldg2

conclusion for the parameter (S1, Ss) for each of the 16
governments that select in northern Iraq are submit.

And the arrangement of structural analyzes for each
! building of the 16 cities that | mentioned before is as
! follows: -

The first and second Analyses according to the values
. which were founded in the ISC1997 code, first one

conducted with hand calculation and the second
the third and the fourth

analyses after that were found according to the values
and coefficients in 1SC2014 code, the fifth and sixth
analyses according to the values and coefficients in
the code ISC2017, the seventh and the eighth analyses
according to the values and coefficients present in the
GHSAP, and the ninth and tenth analyses according to the
. values that were | founded for the parameter (S1, Ss) for
each city, and for each analysis was performed once by
manual calculations (i.e Hand calculation) and after that

Using computer programs (software calculation), i.e. 10

160 structural analyzes of 16 cities as | mentioned.
| present a table in which all the existing values are the

values of the parameter (Z) mentioned in the ISC 1997
code and specified and found in the GHSAP, and the
: values of the parameter (S1, Ss) in both codes ISC 2014,
ISC 2017 and the values (S1, Ss) that were | (conclude)

instead of the existing values in code ISC 2014, 1SC 2017,

i as shown in Figure (9).and the analyzes that performed

used these values in the table (S1, Ss, Z ) as shown in
Figure (9).
Also, | present a table in which the results of all the

. analyzes (160), indicating all the base shear values of
the building that we found in structural analyzes, and for
each Code we notice a slight difference between manual

and computer analyzes, does not exceed in any Result
analysis 7%, and this means the validity of the analyzes
and their accuracy, as shown in Figure (10).

Fig.10 Base Shear Analysis (KN)
Val In KN Code ISC 1997 Code, ISC 2014 Code , ISC 2017 GHSAP/ Values Study Conclusion
Tand Soltware Wand Soll.ware Tand Soll.ware Wand SoTtware Tand Soll.ware
City Calculation | Cal/UBCYT Calculation | Cal/ASCE Caleulation | Cal ASCE Calculation | Cal.UBCYT Calculation | Cal ASCE
] 0 ol | [ e | s | [ wee | i || e 7968 e | 759 |

Sulaymanvah o3 2801 13095 128n2 4060 4111 7868 8403 8106 7968
Dihok 3030 7 7016 6897 4060 3991 5512 6340 6538 6321
Kirkuk 2823 2801 Lyt 8428 4060 3991 T256 7780 7485 ny
Mousul %23 2801 6651 6538 4060 3991 5828 6225 077 5974
Zakho 3030 na 775 6660 4060 3991 6032 6442 6285 6179
Tou Khurmatu 2623 2801 8106 7969 4060 3991 7052 7532 7249 26
Dibs %23 801 9353 9194 4060 3991 6848 734 016 6897
Chamchmal 2623 2801 10912 10726 4060 3991 7868 8403 £106 7969
Tazah K burmat 2623 2801 9353 9194 4060 3991 6848 734 016 6897
Qanageen 2623 2801 11848 11646 4060 3991 10046 10726 8106 7969
Halabja %23 2801 13630 13179 4060 3991 10046 10726 8262 nn
Tiknt 2623 2801 3756 3692 210 un 3031 nn 2867 2817
Baaqubah 2623 2801 4252 4180 4060 3991 3570 3813 4060 3991
Dokan 2623 2801 12627 12412 4060 3991 T868 8404 8106 7969
l\'nJvu\'l: 823 801 13095 12412 4060 4111 10046 10726 10444 10267
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Figure 8.1: Three-Dimensional Computer Model and Geometry of the Building

Figure 8.2: Sections (A-A),(G-G),&(D-D) of the Building
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Figure 8.2: Sections (1-1),(7-7),(8-8)&(9-9) of the Building
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2.2 STRUCTURAL BUILDING DESCRIPTION :

For this study, A reinforced concrete building select as a
typical nine-story framing system from mat foundation,
two-way slab-beam-column system, floors, and also
consider as a symmetrical for both sides, as shown in
: Figures (8.1) & (8.2), We also analyzes it as will be shown
later in result tables.

The typical height of the building is equal to 4.00m for each
Story (Figure 8.2). The floors are made of a concrete slab-
beam system supported by columns. The thickness of the
floor slab is 200mm for all floors. The cross-section of the
: columns used to support the structure is determined as
(400mm x 600mm) for the smallest column dimensions in
: the structure, and as (400mmx 1000mmx 1000mm) for the
Corner Columns. The beams are the same sizes on all
the floors (400mmx600mm) as shown in (Figure 8.2).

For each government 10 analyses are made, the first
fifth were conducted by Computer Software Program and
i the second fifth were conducted with hand calculation.
The multi-story building that selects in this study all the
parameters and specifications related to the building are
fix foreach Analysis suchas the dimensions and Sections
of the Slabs, Beams, columns, and the Shear Walls, and
also, we fixed the Values for the Dead Load, Live Load,




ISC 2013-Draft and ISC 2014.

In 2017 and Specifically, before the occurrence of
Earthquakes in November 2017 in Darbandikhan and
other regions in Iraq, a new draft version of Iraqi seismic
code ISC 2017 has been published, The last code is
based mainly on the IBC 2012 and ASCEQ7 with local
mapped acceleration parameters S1, (1.0 Sec period)
and Ss,(0.2 Sec period), shown in Figure (6&7), When
we compare this new code with the previous one i.e. ISC
2014, we notice a significant and excessive decrease
in the two coefficients (S1, Ss), and this means a much
less consideration for value of the base shear force for

structural analyzes for multi-storey buildings ,Which is
very important in studying the safety and assurance of :

multi-storey buildings.
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Fig. (7)

For this reason, and because there’s a large difference
existence for the Values (S1, Ss) between the (ISC2014)
and (ISC 2017) code that's lead to a difference in the base :
shear force when its apply on any multi storey building,
that's why this study focus on finding suitable values (S1,

Ss) for each mentioned Cities.

In this Study 80 manual (Hand calculation) and 80 :

87 (-

Software Analyses are submit after checking and
comparing the results (i,e Base shear forces) we arrived
for acceptable, good and Very close results, and when
: comparing these results with the parameter values (S1
and Ss) that | found with the results from the (i,e Base

shear forces) obtained with the existing factors ( GHSAP).
: In the table below we will notice all the existing values of
the parameter (Z-factor) mentioned in the ISC1997 code
and the (Z-factor) specified and found in the GHSAP, and
! the values of the parameter (S1, Ss) in both codes ISC
2014, ISC 2017 with the study factor according to the
structural analysis that will be explain later.

City . mde.lscuul Code,ISC 2017 | GHSAP,Z factor Study /Values |
Z- Factor Ss Ss Zone | Z factor Ss
Irbil 0.07 1.38 | 0.55 0.80 0.20 3 0.28 1.39 0.49
Sulaymaniyah 0.07 210 | 0.84 0.80 0.20 4 0.42 1.45 0.52
Dihok 0.09 1.08 | 0.43 0.80 0.20 3 0.22 1.08 0.38
Kirkuk 0.07 137 | 055 0.60 | 0.20 3 0.27 121 | 046
Mousul 0.07 101 | 040 0.60 | 0.20 3 0.20 088 | 034
Zakho 0.09 1.02 0.41 0.80 0.20 3 0.21 1.00 0.36
Toz Khurmato 0.05 130 | 052 0.60 | 0.20 3 0.26 119 | 045
Dibs 0.05 1.10 | 0.60 0.60 0.20 3 0.25 0.92 0.43
Chamchamal 0.07 2.00 | 0.70 0.70 0.20 4 0.34 1.45 0.52
Tazah Khurmatu 0.05 1.00 | 0.60 0.60 | 0.20 3 0.25 084 | 043
Q: 0.07 189 | 0.76 0.70 0.20 4 0.40 139 0.52
Halabja 0.07 216 | 0.86 080 | 0.20 4 0.40 148 | 053
Tikrit 0.05 0.45 0.18 0.30 0.10 2A 0.09 0.35 0.13
Baagubal 0.07 054 | 0.21 040 | 020 2a | om 040 | 020
Dokan 0.07 2.01 | 081 080 | 020 a 0.33 145 | 052
Penjwin 0.07 2.10 | 0.84 0.90 | 0.20 4 0.42 187 | 067
Fig.9. Seismic Parameters Value (Z-Factor Ss & S1)
: Chapter Two:
: 2.0 MODELING AND ANALYZING
: 2.1 BUILDING MATERIAL & SECTIONS
BUILDING MATERIAL AND SECTIONS
UnitWeight | UnitMass
Con 25 Concrete Isotropic 2.35631E-05 | 2.40277E-09
G 60 Rebar Uniaxial 7.69729E-05 | 7.84905E-09
[Mat Rebar Uniaxial | 7.69729€-05 | 7.84905€-09
Member | Name [Material | Shape | Area [ ) | 33 [ 12 [ Ama [ A2 | A9 [l B3 [ 2 | mass | weight
: mm' | mm* | mm‘ | mm' | Modifier | Modifier | Modifier | Modifier | Modifier | Modifier | Modifier | Modifier
: J[Beam Josoxeo | con2s [Concrete Rect | 240000 |gE+09] 7Es09 [ 36409 | 1 1 1 02 [0 [on | 1 1
i csax60 | Con25 [Conerete Rect. | 300000 [ 16+10] 9409 | 6Es03 | 1 | 1 1 [T i 1
: L Con2S [Concretel | 640000 |3E+10] SEe10 [ SE+10] 1 1 1 1 0 | a7 1 1
: f|column |2 Con25 |Concretel | 640000 | 36e10] SEv10 [ SE410] 1 1 1 i o | o2 1 1
: 13 Con25 [Concretel | 640000 | 3E10] SE+10 | SE410]| 1 1 1 1 o7 | o7 1 1
] 4 Con25 lConcretet | 640000 |3£e10] SEvt0 | SE410[ 1 1 1 3 YY) i 1
: Wodeling | Property| ™ | hicknes fil &E‘ mi | m2 | m2 | v | w3 | Mas | Weight
B | Type | mm | al Madifier | Modifier | Modifier | Modifier | Modifier | Modifier | Modifier | Modifier
. Isuhu ShellThin | Sab | Con25 190 | 1 Jo025 | 025] 025 [ 025 | 025 | 05 | 1 1 1 1
+ Jfstab20 [ shel-Thin [ Shb Con 25 00 [ 1 fosfos|ons Joxs[osfoxs] 1 [ 1 | 1 [ 1
g BUILDING SIESMIC PARAMETERS
¥Dir| Ecc | Te Battom | Site Ome;
_'ﬁ 4 ﬁ_ CtandX | 55 | S1 :; Qs Fa | Fv|SD5 (SD1| R i 1
No | 0.05 [Storyd| Base [0.028;08| 06 | 02 [ 8 | D [114] 2 068[03[ 5] 3[55]1
| Mo [ 005 [Storyo| Base [0.028;08] 08 [ 02 [ 8 | b [114]2 068035 3[s55]1
| Mo | 0.05 |Storyd| Base | 0.028; D |1l 06803 5| 1
Mo | 0.05 | Storyd] Base | 0.028,0. D |1 06803 51
No | 005 | Stonyd| Base | 0.028,04 D |11 06803 5|1
No | 005 | Storyd| Base | 0.028,0, D |11 06803 551
No Yes | 0.05 |Storyd| Base | 0.028; 0. A X 114 06803 551
!E\’(l,’!] Yes | No No | No | No | Yes | No | 0.05 |Storyd| Base | 0.028;08| 09 | 0.2 8 D |L14) 2 068[03] 5] 3|55]|1
EY(2/2) | Yes | No | No | Mo | No | No | Yes | 0.05 |Storyd| Base | 0.028;08] 08 | 02 8 D |114/2/068[03] 5] 3]55]|1
ED No | No | Mo | Mo | No | Yes | Yes [ 005 [storys| Base 0.028,08] 05 [02 | 8 | 0 [114]2]068]03] 5] 3[s5]1
EYD(1/2)| Yes | No | No [ No | No | Yes [ No | 0.05 | Storyd| Base | 0.028;08] 09 | 02 8 D |114/2/068/03] 5|3 |55]|1
E¥D(2/2)] Yes | No | No | No | No | No | Yes | 005 |Storyd| Base |0028,08] 09 | 02| 8 | D |Lid] 2]068]03] 5] 3[55[1




(ISC2014 and 1SC2017).

GHSAP (Global Hazard Seismic Assessment program)
Peak ground Acceleration Value for each Country and,
the ( GHSAP ) that was conducted and completed within
seven years which started Since 1992 and complete
in1999 as shown in (Fig. a), this is also contains the

code ,this global survey is an important source for most
of the countries to prepare and install seismic Peak
ground Acceleration values for their regions and Cities
like Japan, Iran, Turkey, India, USA, Indonesia, all South

America Latin’s Countries.

This study intends to find new values for both coefficients
(S1, Ss), and also review the seismic provisions of the
all-current edition of Iragi seismic codes to determine :
whether it provides an equivalent level of safety to that

contained in other international codes.

GLOBAL SEISMIC HAZARD MAP

Fig. b

1.5 GENERAL DISSCUSION :

The calculation and evaluation of seismic base shear
forces on structures are integral and very important in the
structural design for any structure, very important for the
structural design of any building to ensure and warranty
through Sulaymaniyah city. On the other side, Duhok

the life safety for the people, also for our building safety,

that's why, this study based on analytical comparison
between base shear values to find new values for both :
: be the city that is the less vulnerable to an earthquake in

coefficients (S1, Ss).

The earlier Iragi seismic code was published in 1997 (ISC
1997) which based mainly on the UBC85, in this code i.e.
(ISC 1997) Iraq was divided into four zone starting from
: Zone (0), Zone (l), Zone (I) and Zone (Ill) with Z-factor
Value starting with (Z=0), (2=0.05), (Z=0.07), and (Z=0.09)
respectively as shown in Figure (3).

values for the coefficient (z) for each city in Iraq as
shown in (Fig. b),that arranged according to the UBC97

T U R ® EY

Fig (3)

In 2013, the draft version of the new Iraqi seismic code
ISC 2013 has been published, and the official version
i of the code appeared as the new edition of ISC 2014,
! The code is based mainly on the IBC 2012 and ASCE
07, with local mapped acceleration parameters S1 (1.0
: Sec period) and Ss (0.2 Sec period) given for soil type B
rock. These parameters are taken from the GSHP-USGS-
Geologic Hazards Science Center, as stated in the code,

. as shown in Figures (4&5).
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As its be seen in Figure (4&5) in the ISC 2014, the most
vulnerable zone for earthquakes is located within the
strip from Darbandikhan city to Rania city passing

city turned from the city that was more vulnerable to
earthquakes in ISC 1997 within the Kurdistan region to




the members are determined using a model consistent
with the procedure adopted .

1.3 DIFENITIONS:

UBC97: Uniform Building Code 1997.

ISC97: Iraqgi Seismic Code 1997.

ASCE: American Society of Civil Engineers Code.

IBC: International Building Code.

ISC2014: Iraqi Seismic Code 2014.

ISC2017: Iraqi Seismic Code 2017.

GHSAP: The Global
(GSHAP)

Seismic Hazard Assessment

Program was launched in 1992 by the

International Lithosphere Program (ILP) with the support

of the International Council of Scientific Unions (ICSU).

the maximum expected lateral force on the base of the
structure due to seismic activity. It is calculated using
the seismic zone, soil material, and building code lateral :

force equations

SITE CLASS: A classification assigned to a site based
on the types of soils present and their engineering :

properties.

S1= Mapped MCER, 5% damped, spectral response :

acceleration parameter at a period of 1 second.

Ss= Mapped MCER, 5% damped, spectral response

acceleration parameter at short period

Z factor: Seismic zone factor as given in Table 16-1 for :

UBC97 code.
1.4 ABSTRACT:

In general, there are two main methods of seismic and
structural analysis in building design. The first method
uses the equations in the code (UBC97) as it exists and
follows in the Iraqgi seismic code 1997 (ISC97), and the
equations of this method use the parameter (z) to find the
base Shear force of the structures as written in Figure
9, and the second method is where the equations are
used in both ASCE and IBC codes, as they exist and
followed in both Iraqi codes (ISC2014 and ISC2017), In
the equations of this method, two coefficients are used
(51, Ss.) to find the base Shear force of the structures as

written in Figure 9.

In this research, | found new values for (S1, Ss) for,
instead of the current values for these values in both
Iragi codes (1SC2014 and ISC2017), and | was based on
finding these new values according to the information in
a big Difference between each Iragi Seismic code ie.,
Because GHSAP is an important source for all countries
of the world, as they put their seismic codes according to :

GHSAP.

THE IORITICAL STUDY FOR SPECTRAL RESPONSE
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the information in it.

: This research addresses the results of the seismic design
base shearforce of multi-story building (9-Story Building)
for 16 cities in Northern Iraq was depended , for each city
: Conducted 10 Structural analysis to extract and obtain
the base shear force and Structural behavior, i.e, we
: Conducted 160 structural analysis for comparison in this
study, And the main purpose as | mentioned is to find
new values for (S1, Ss), instead of the current values for
these values in both Iraqi codes (ISC2014 and 1SC2017)
and for this study 16 different cities from north of Iraq

picked in this structural analysis and these cities well-

known by the effect of earthquake. According to the
BASE SHEAR: Total design lateral force or shear at the :
base of the structural building. Briefly is an estimate of

earthquake document and history, these cities consider
riskier than the ones not mentioned, and that's why these
structural studies are consider. analyzes and structural
comparisons for the buildings, located as indicated as
shown in Fig. (1) &Fig. (2).

Fig (2)

GSHAP 475-year Rock PGA(g)

[ T [ .

0 002 004 008 016 024 033 041 049

For each city we made 10 3D model simulation analyses,
the first five study were conducted by Computer Software
Program while the second fifth were conducted with
hand calculation i.e., | conducted 160 calculations
(160 Analyses). | chose a multi-story building (9-Story
Building) as indicated in Fig.8.1 & Fig.8.2 , all the
specifications and parameters related to the building for
each Analysis such as the dimensions and Sections of
the Slabs, Beams, columns, and the Shear Walls, and
also we have consider to use the same parameters

Dead Load, Live Load, and wind Load, even Soil type

: Characteristics, while the seismic variables, especially

Peak ground Acceleration Value Z-factor, Ss and
Siwhich are according to each Code that was placed
and we used for each analysis. And we notice that the
Value of the base shear changed and it's been noticing

ISC 1997, ISC 2014, ISC 2017. Also, we found there is a
big difference between the values of (S1, Ss) between

89 (1)ely very ol pGas e
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~___THE IORITICAL STU DYfFOR SPECTRAL
RESPONSE ACCELERATION PARAMETER

Chapter one :
1.1 INTRODUCTION

Seismic loading is one of the basic concepts of%
earthquake engineering which means application of a
i Inthis study we will include several codes for comparison

seismic oscillation to a structure. It happens at contact

surfaces of a structure either with the ground or with
: 1SC2017). The building structure shall include complete

adjacent structures. Seismic loading depends, primarily
on seismic hazard, geotechnical parameters of the site,

and structure’s naturalfrequency etc. There are horizontal

and vertical components of earthquake ground motions,

but the horizontal component of earthquake ground

motion is the main cause of bridge damages. Therefore,

only horizontal earthquake ground motion is considered

in the bridge design and analysis.

The specified earthquake loads are based upon post
elastic energy dissipation in the structure. Because :
of this fact, the requirements for design, detailing, and
construction shall be satisfied even for structures
and members for which load combinations that do not :
include earthquake loads indicate larger demands than

combinations that include earthquake loads.

Every structure and portion thereof,

constructed to resist the effects of earthquake motions as

prescribed by the seismic requirements of this standard.

Iraq/KRG,MﬂﬁsiryofConsl:mcﬁon&Housing

rebwarmrasul@gmail.com

1.2 DESIGN REQUIREMENTS
The seismic analysis and design procedures to be used

in the design of building structures and their members
shall is prescribed in several codes and sections.

and results (UBC97, ISC97, ASCE, IBC, 1SC2014 and

i lateral and vertical force resisting systems capable

of providing adequate strength, stiffness, and energy

dissipation capacity to withstand the design ground

motions within the prescribed limits of deformation

and strength demand. The design ground motions shall

be assumed to occur along any horizontal direction

of a building structure. The adequacy of the structural

systems shall be demonstrated through the construction
of a mathematical model and evaluation of this model for
the effects of design ground motions. The design seismic
forces and their distribution over the height of the building
structure shall be established in accordance with one of
the applicable procedures indicated in these codes and

the corresponding internal forces and deformations in
including :
nonstructural components, shall be designed and :

the members of the structure shall be determined. An
approved alternative procedure shall not be used to
establish the seismic forces and their distribution unless

i the corresponding internal forces and deformations in

Twentieth year No : 82 Autumn 2022
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